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IIVIEHAPHOE 3ACEJJAHUE

50 JIET MMJIOTUPYEMBIX ITOJIETOB B KOCMOC:
AHAJIN3 U IIEPCITIEKTUBBI PA3BUTH S
C.K. Kpuxanés, b.1. Kproukos, A.A. Kypuusis

Ioner I'arapuna 12 anpens 1961 roga OTKpBLT 3MOXY KOCMOHABTHUKHU.
B Hacrosiiee BpeMsi KOCMHUUYECKHE areHTCTBA Pa3HbIX CTPaH BCE aKTHBHEE yda-
CTBYIOT B NMIJIOTHPYEMBIX MPOrpaMMax W CBOIO OYIYIIYI0 KOCMHYECKYIO Jes-
TEJIFHOCTh HENPEMEHHO CBS3BIBAIOT MMEHHO C MOJIETaMH YeJIOBEKAa B KOCMOC.
Hossrit XXI Bek craHeT BEKOM MacCOBBIX IOJIETOB B KOCMOC.

K nacrosimieMy BpeMeHH NOJIETHI B KOCMOC OCYIIECTBWJIM B OOmIeH
cnoxxHocty 520 venoBek u3 35 crpan, u3 HuX 110 xocmonastoB PO (CCCP),
332 acrponaBra CHIA. Tombko Ha POCCHHCKMX (COBETCKHX) MHJIOTHPYEMBIX
KOCMHUYECKHX amiaparax JIeTajo u padborano 79 KOCMOHAaBTOB M aCTPOHABTOB U3
28 cTpaH Mupa.

B noknane paccmorpens! BemonHeHHBIE B Poccuu (CCCP) munorupye-
MBIE TIPOrpaMMbl, Takue Kak: «Boctok», «Bocxom», «Coro3y», «Camrory,
«MUP», Mexnaynapoaaas kocmudeckas cranius (MKC). IlpoeeneH aHamus
PE3yNbTaTOB BHIOIHEHUS IPOrpaMM, HEpPCHeKTUB X pa3ButHs. [IpencraBien
MEXIYHApOIHBII acCIIeKT BBIOIHEHUS IIOJIETOB B KOCMOC, HEOOXOIMMOCTH
JANbHEHIIeH MEeXXTyHapOoAHONH MHTETpalii B OCBOSHUH OJNMKHETO W JTAJIHETO
KOCMHUYECKOT' 0 ITPOCTPaHCTBA.

CHOXXHOCTH BBINIOJIHSAEMBIX B HacTosiiee BpeMs 3aaad Ha 6opty MKC
HaKJIaJbIBAET MOBBIIICHHBIE TPEOOBAHUS K YIPABICHUIO MPOIECCOM IO OTOB-
ku dkumaxei. OMHOW U3 TIABHBIX OCOOCHHOCTEH MPOQECCHOHAIBHOW MOJTO-
TOBKM KOCMOHABTOB M aCTPOHABTOB SIBJISIETCSI HEOOXOAWMOCTH IPHOOpETEHHUS
MIEPBUYHOTO «KOCMHYECKOT0» OIbITa B Ha3eMHBIX YCJIOBHUSIX. PaccMoTpeHa cy-
IIECTBYIOIIAsl CHCTEMa MOATOTOBKH KOCMOHABTOB C YUETOM YBEIMUYEHHUs TpeOo-
BaHWH, NPEIBSIBISEMBIX K DKHUIIQXY B TPOIECCE BBINOIHEHHUS KOCMUYECKOTO
ronera.

BonbIIMHCTBO KOCMUYECKMX areHTCTB U HEKOTOPbIE YacTHbIE KOMITAHUU
YK€ JeNaloT KOHKPETHBIE IIard Ui OCBOSHHMs AajbHEro KocMoca. Bexyrcs nH-
TEHCUBHBIEC MCCIIE0BaHUs U dKcriepuMeHThl. Co3/1al0Tcsl HOBBIE TPAHCIIOPTHBIE
cucreMbl. [loka3zaHo, 4TO COBEpIIEHCTBOBAHUE TEXHOJIOTMH JUIS OoOecredeHus
TIOJIETOB B JAJIbHUH KOCMOC BKJIIOYAeT B ceOsi: OTpabOTKY HOBBIX 3JIEMEHTOB
KOCMUYECKOH TEXHUKH; OTPaOOTKY CPEACTB KM3HEOOECHeueHus; OTpadoOTKy
CpPE/ICTB 3alllUThI; MOCTAHOBKY M BBHINOJHEHHE KOCMUYECKHX HKCIIEPUMEHTOB;
MIPOEKTUPOBAHME TIOJIETHOH JeATeIbHOCTH 3KHNaked. BaxkHoe mMecTo B pa3Bu-
TUH TIOJIETOB B KOCMOC Oy/leT MMETh NpPHBJIECYEHHUE YACTHBIX KOMIAHUH JUIs
OCYIIECTBIICHHUS KOCMHUYECKHX IIPOrpaMM, a TaKKe HeNlb3s HE OTMETUTH elle
OJTHO M3 IEPCIEKTUBHBIX HAIIPaBJICHUH MHIOTHPYEMOH KOCMOHABTHKU — KOC-
MHUYECKHH TypusM. B psje crpaH yxe pa3BopaunBaercs 1eias WHIYCTPUs 110
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00€CIEeUeHHIO MONETOB B KOCMOC OOBIYHBIX TPaKIaH, HE OTIMYAOLIMXCs Oora-
TBIPCKUM 37I0POBBEM M HE UMEIONIMX MPOGECCHOHATBHOM KBaTU(DUKAIIMU KOC-
MOHABTA.

B mokiajie cienaH BbIBOJ, YTO B HACTYIMBIIEM CTOJETHH MMOArOTOBKA U
MoNeThl MPO(ECCUOHATBHBIX KOCMOHABTOB OYIYT CBSI3aHbI C OCYIIECTBICHUEM
HOBBIX OpOWTABHBIX TIOJIETOB, MHCCHH 10 OCBOEHHIO JallbHEr0 KOCMOCA,
BKJIrOYas JIyHy, Mapc, actepounsl, a Takke o0ecredeHHeM KOCMHYECKOro Ty-
pu3Ma.

MCTUCJIAB BCEBOJIOJOBUY KEJIIbIII —
K CTOJIETHUIO CO JHSA POXIEHUSA
M.51. Mapos

Hauano ucropudeckoro stana BBIXOa YEIOBEUECTBA 38 OTPAaHUYCHHYIO
cdepy oOuTaHHUS Ha COOCTBEHHOH IUIaHETe, O3HaMEHOBAaBIIeecs 3amyckoM [lep-
BOro McKyccTBeHHOro crytHuka 3emiu (MC3), monoxuno Havano CHCTeMaTH-
yeckoMy n3yueHnto COTHEYHOW CHCTEMBI, HAIIero OJIMKaiIero KOCMHU4eCcKOoro
OKpYXeHUs, 1 OypHOMY mporpeccy acTpopu3uku. C 3TUMK KpYITHEHITMU J10C-
THOKEHUSIMHU YIIE/NIEr0 CTOJIETUSI HETTOCPEACTBEHHO CBS3aHO MMsI HAIETO BbI-
natoterocst yuenoro, Ipesunenta AH CCCP Mcrucnasa Beeononosuua Ken-
neima, 100-1eTre co JHS pOXKACHHS KOTOPOTO MBI OTMETHIIM B (heBpajie 3TOro
rona.

Csriie asaauaTu jet M.B. Kennpim pykosoaun B CCCP Hay4yHbIMU HC-
CJIE/IOBaHUSIMA KOCMHUYECKOTO IIPOCTpaHCTBa Oyaydu mpesncenareneM Mexmy-
BEJIOMCTBEHHOT'O HAayYHO-TEXHHYECKOTO COBETa 110 KOCMHYECKHMM HCCIIEI0Ba-
nusiMm ipy AH CCCP, naunOonee aBTOPUTETHOTO OpraHa Mo IUIAHUPOBAHUIO M
MIPOBEACHUIO HAYYHBIX M IPHUKJIAIHBIX HCCIENIOBAHUM KOCMOCa, pa3paboTke H
OCYIIECTBIICHHIO TEXHUYECKUX NpoekToB. OH TOCTOSHHO 3a00THIICS O TOM,
YTOOBI MPOrpaMMBbl SKCIIEPUMEHTOB OTBEYANM 3ajiade IPOBe/eHUs Hauboiee
aKTyaJIbHBIX HCCIIEAOBaHMM, YIENsyl MHOTO BHHMAaHHUSI BONPOCaM pa3padoTKu
HOBBIX ¥ MOJIEPHHU3AIMHU CYIIECTBYIOIIMX PAKETHBIX KOMIUIEKCOB, COBEPIIEHCT-
BOBAHHIO PAKETHBIX BUraTeNei, CO3JaHNI0 COBPEMEHHBIX CPEACTB YIPABICHHS
1 M3MEpeHHl, HePEPHIBHOMY MOBBIIIEHHIO OOIIEH HaJe)KHOCTH KOCMHUYECKHX
CHCTEM.

JlocTrmxeHnssM HayaJbHOTO TIEPHO/Ia MCCIIeIOBAaHUH U OCBOSHUS KOCMOCa
MBI 00sI3aHBI, B TIEPBYIO OUepe/lb, HATUUHMIO HACTOSIIUX JIMAEPOB. TakuMu Jiu-
nepamu, HecomueHHo, 0putn C.I1. Kopones u M.B. Kengpm. O6a Obin Beelre-
JIO TIpE/IaHbl ujiee, PyKOBO/ICTBOBAIMCH MCKIIIOYUTENIFHO HHTEpECaMu Jiefa, Obl-
JIM CBOOO/IHBI OT KAKUX-THMO0 KOHBIOHKTYPHBIX COOOpaKeHHH U, KOHEUHO, ObLIH
nmpodeccroHasamMu Beicodaiiero ypoBHsa. O0a ObUTH B COCTOSHUU HE TOJNBKO
pelate MHOTOYHCIIEHHbBIE Hay9IHbIE M TEXHUUECKHE POOJIEMBI, HO U TIPEooIe-
BaTh pa3JInYHbIE OIOPOKPATUYECKHE TPYTHOCTH, IOJIB30BAIMCH I'POMAIHBIM
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aBTOPUTETOM HE TOJILKO CPEIU CBOMX €JWHOMBIIUIEHHUKOB, HO U Y PYKOBO-
JICTBA CTpaHBI.

M.B. Kenppim riry0oko BEpHII, YTO MOJETH B KOCMOC CTaHYT OJHUM W3
BEIMYANIINX YCTPEMJICHUI Halled IUBIIN3AIUN, U YIIOPHO paboTai Haa mpe-
TBOpeHHEM B *u3Hb MeuThl K.O. [[MOIKOBCKOro 0 3aBOEBAaHUM YEJIOBEUECTBOM
BCEr0 OKOJOCOJHEYHOI0 MPOCTPAaHCTBA. BMecTe ¢ TeM OH XOpOILIO OCO3HaBal
BBICOYAHIIIYIO OTBETCTBEHHOCTh 32 MCIOB30BAaHUE JOCTH)KEHUIA HAYKU B MUp-
HBIX IIeJIX, HA OJlaro Bcex Jrojed Ha 3emuie U ObUT YOEXKJICH, YTO OBJIAJICHUE
KOCMOCOM JOJIKHO CIIOCOOCTBOBATH JOCTHIXKEHUIO dTHUX Iieneil. «UenoBeuecTBo
BCTYIWIO B HOBYIO ATIOXY OBJI/ICHUSI COKPOBEHHBIMU TallHAMU MPUPOJIbI, CKPBI-
THIMH B TITyOMHAX KocMoca, — rosopwit M.B. Kemupim. — HoBble siBeHUsI, KO-
TOpBIC MBI BCTPETUM Ha JPYTUX IUIAHETaX, OyAYT MCIIOIH30BAHBI [UIS YIydIlle-
HUS KU3HU Ha 3emuie...». TakoBa ObUIa €ro >KU3HEHHAS IMO3UIMS YYCHOTO H
rpaxkIaHuHA, TITYOOKO MPEAAHHOr0 UIealaM MUpa H Iporpecca, 3a00TsIIerocs
0 cynp0ax BCel HallleH ITaHeTHI.

XAOTHYHOCTh COBPEMEHHOM IOI'OJIbIL.
AHAJIN3 BO3MOXKHOI'O BBIXOJA U3 «<TYIIUKA»

, A.A. T'aBpuios

B noknane aHanM3Mpyercs COBPEMEHHOE COCTOSHWE YHCIIEHHBIX MpO-
THO30B TOTOJbI C JUTUTEIBHOCTHIO TPOTHO3a METEonapaMeTpoB Ha IIEPHOJ
Oonbrie Hegenw. OTMEUaeTcs, YTO HECMOTPSI Ha OTPOMHBIC 3aTPaThl MHOTHX
CTpaH B TEUCHUE HECKOJBKUX JICCATWICTUN HA 3TH IICIU, C MPUBJICYCHUEM JIO-
POTOCTOSIINX KOCMHYECKUX HCCICOBAHUH (IPOBOAMMBIX TOJ 3THIOH, B TOM
gucie, NASA, ESA, PockocMoca), Takue MPOrHO3BI OCTAOTCS HEpENpe3eHTa-
TUBHBIMUA. C y4eTOM MHEHHS HEKOTOPHIX aBTOPUTETHBIX YUEHBIX O TOM, YTO
JMUHAMHYECKOE MOBECHHE aTMOC(Eephl MOXKHO OIMCATh B TEPMHUHAX pa3deraro-
IIUXCS TPACKTOPUH (CTPAaHHBIX aTTPAKTOPOB) M UTO MOITOMY, SIKOOBI, pErpe3eH-
TATUBHBIN MTPOrHO3 METEOMAPAMETPOB Ha TEPUO]] OOJbINE HECIU B MPUHIIUTIC
HEBO3MOXKCH, COBPEMEHHAsT METOMOJIOTHS MPOTHO3UPOBAHUS IMOTOJbI 3allljia B
TYIIAKY.

Panee HaMu OBUT TPE/TIOKEH HOBBIM KOHIICTITYATBHBIN MMOMXOJ] K BBISB-
JICHHUIO TIPUPOJIBI KPYITHOMACIITA0OHBIX METEOPOIIOTMICSCKUX MIPOIIECCOB Ha 3eM-
ne. B pamkax 3TOro moaxoma cpenHHE XapaKTEPUCTUKH METEOpOJIOrMYECKUX
rnapameTpoB (KJIMMaT) KpyHMHOMACIITaOHBIX ITPOLECCOB OOYyCIaBIMBAIOTCA H
koHTpoHpyroTcs ConHileM, a B GOPMUPOBAHUU TIOTO/IBI (OTKIOHSHUH OT Cpel-
HUX METCOPOJOTMYCCKUX ITapaMETPOB) aKTUBHO YYAaCTBYIOT U aTMOC(hEpHBIC
MIPWIMBGI, B TOM YHCIIC ¥ JIYHHBIC. B maHHOW paboTe ¢ moMoIipio pa3paboraH-
HBIX (PU3UKO-MATEMATHYECKUX AJITOPUTMOB ITOTYUEHBI YOCIUTEIILHBIC apTryMeH-
THI B MOJTB3Y MPEITOKEHHOTO KOHIIENITYaTbHOTO TIOAX0/1a.



PaspaboranHble (pU3UKO-MATEMATHYECCKUE ATOPUTMBI O0a3UPYIOTCS Ha
JIUHEAPU30BAHHON YHCIICHHOW THIPOIMHAMUYCCKOW MOJICIH JUTS HCCIICTOBAHIS
YCTOHYMBOCTU 30HATBHBIX TCUCHHN BO BpaIIaroIleics chepruieckoi aTMoche-
pe. Monenb OCHOBaHA Ha YUCIICHHBIX PEHICHUSX JTHHEAPH30BAHHBIX YPaBHEHUN
reOpU3NICCKON THIAPOMUHAMHUKH JIISI 3EMHBIX aTMOC(EPHBIX TEPMHUCCKUX
MIPWINBOB. B YHCIICHHBIX SKCIEPUMEHTAX HHUIUATOPAMHU PETYISIPHBIX BO3MY-
IICHUH 30HATBHON MUPKYJISIAA PACCMATPUBAIHACH aTMOC(EPHBIE MPIITUBEI, KaK
TEPMHUYECKHE, TAK U TPABUTAIUOHHEIE.

C HOMONIBI0 YUCIEHHOTO MOJCIUPOBAHKS Ha pa3pabOTaHHOW MOJIETU
MMOKa3aHO, YTO HE3HAYHTENILHBIC 110 BEIIMYMHE aTMOC(HEPHBIC MPIIUBHI (B TOM
YHCJIC W JYHHBIC) NPH HATUYUU TUIHMYHON 30HAJIBHOW IUPKYISAIUU B TPOIIO-
chepe (Hampumep, IS YCIOBUHA JIETHETO CONMHIIECTOsIHUS B CeBEpHOM MONTyIIa-
pUH) MOTYT WHHUIIMUPOBATH 3apOXKJICHUE 3HAYUTEIHHBIX, TPEBBIIIAIOIINX UX 10
aMIUTATy/Ie Ha 2-3 MopsaKa, KpYMTHOMACIITaA0HBIX BO3MYIICHHH TEMIIEPaTyPHI,
JIABJICHUS, TUIOTHOCTH U CKOPOCTH BETpa B Tpomocdepe. AHAIN3 pe3yabTaTOB
YHCJICHHBIX JKCIIEPUMEHTOB TaKXKe TOKA3aJl, YTO HEYCTOWYHMBBIC BO3SMYIICHHUS,
BO3HUKAIOIINE B YHCIICHHBIX IKCHEPUMEHTAX, OOYCIOBIICHBI HCKIIOUYHTEIEHO
HAJIMYHEM BEPTUKAIBHBIX TPAJUCHTOB 30HAILHON IUPKYISAIUU B Tporocdepe.
[TocTpoeHHBIE MUPOTHO-BHICOTHBIC U30JUHIH MEPUAMOHATBHBIX (DYHKIHA TOKA
PACTYIIUX HECTANMOHAPHBIX PEUICHUN HATJISTHO MPOJACMOHCTPUPOBAIH, YTO
KpYITHOMACIITAOHBIC BO3MYIICHHS, KOTOPBIC MHUIUUPYIOT aTMOC(hepHbIe Tpu-
JIUBBI, KAK TEPMUYCCKHUE, TaK ¥ TPABUTALMOHHEIC, TIPEICTABIISIFOT COOO0M 1IeTT0Y-
KY TOPOHMIANBHBIX (TIMIOPOBCKUX) BUXPEH, PACIIONOKEHHBIX IO HAITPABIICHHIO
MEpHIMaHa OT OJHOIO TONI0CA JIO JAPYroro. XapakTepHOE BpeMs HapacTaHUS
aMIDTHTYIBI BO3MYIIIEHHUHA, KOTOPOE COCTaBIseT mopsiaka 20 9acoB Ui TOJITOT-
HOT'0 BOJIHOBOT'O YHCJIA S=06, YBEIWMIUBACTCSA =~ B 6 pa3 C YMEHBIICHUEM JIOJITOT-
HOI'0 BOJIHOBOI'O YMCJIa 10 3HaueHus s=1.

Takum 00pa3oM, B pe3yinbTaTe MPOBEICHHBIX HCCICIOBAHUI MOKA3aHO,
YTO aTMOC(EpHBIC MPITUBBI, KAK TEPMUYECKUE, TaK U TPABUTAI[OHHEIC (B TOM
4HcIe W JIYHHBIC) WIPAIOT CYIIECTBEHHYIO POJIb B WHHUIIMUPOBAHWU KPYITHO-
MaCIITAa0HBIX METEOPOJIOTHYECKUX TMPOIECCOB, a 3HAYUT W B (HOPMHUPOBAHUH
MOoroael Ha 3eMiie.

B 3axirodeHre OTMETHM, YTO aHAJOTMYHBIC HEYCTOHUYMBBIC MPOIECCHI
3apOXKACHUS] KPYITHOMACIITAOHBIX THIPOTEPMOJANHAMUYCCKUX 00pa30BaHUMA
MOTYT UHHIIMUPOBATHCS JIYHHBIMH MPHJIUBAMU H B MAPOBOM OKEaHE, B KOTOPOM
TaKXKe MPUCYTCTBYIOT 30HABHBIC TCUCHUS.



CUMIIO3NYM

«K.3. IITOJIKOBCKHW 1 KOCMHUYECKOE BYIYIIIEE
YEJIOBEYECTBA»

K.3. MOJKOBCKHI O BYIYIIIEM YEJIOBEKA
N YEJIOBEYECTBA
B.B. Kasrorunckuii

1. Best kocmudeckast puiocodus, o CyTH, IPEACTaBIIET COOOH HEKHH
TPaHIMO3HBIN MPOEKT TII00aIHHOI0 YEI0BEYeCKOro Oyaymero. MHOrue moMHST
nBe-Tpu KmodeBble ¢passl K.O. [{nonkoBckoro, Hampumep, 0 HEM30EKHOCTH
KocMuueckoro Oymymiero yenoBedecTBa. K aTum ¢pazam 0OBIYHO CBOJST U BCIO
KOCMHUYECKYIO (PMIIOCO(HIO MIIHM JIaKe PACTBOPSIOT €€ B HAYYHO-TEXHUYECKUX
H/IesiX OCHOBOIOJIO)KHMKA KOCMOHABTHKH (THIIA MCIIOJIB30BAHUS PECYpPCOB KOC-
Moca, CO37[aHusi KOCMUUYECKHUX TNocernieHnit). Ho B ueM cocTosiT ocHOBaHUs KOC-
MHUYECKOH (mirocopru Kak rio0aJbHOr0 MPOEKTa YEIOBeYeCKOro Oyaymero?
KakoB ee ri1yOMHHBIN CMBICIT, 9TO B HEW COXpaHsSET CBOE 3HaYECHHE I0CIe Havya-
Jla KOCMHYECKOW 3PBI, YTO HYXIAETCsl B KOPPEKIMHU, @ MOXKET OBITh, JJaXKe ycTa-
peno? OcMBICIeHHe 3THX MPOOJIeM 4acTo IMOJMEHSETCS PUTOPUKOM Mt MupO-
JIOTHEH.

2. Kocmuueckas duitocodust sBsieTcst HI 4eM WHBIM, KaK HOBBIM BapH-
AQHTOM PEIUTHO3HON «JOKTPUHBI CIIAaCE€HHsS», KOTOPYIO CaM €€ aBTOp CUMTall
«boee ONTUMUCTHUYECKOI», YEM BCE OCTAJbHBIE. DTa MUPOBO33pPEHYECKAsT KOH-
LMK OCHOBBIBAETCS HA NMPUHIMIIAX €JUHCTBA YelloBeKka 1 BceneHHol, a Tak-
K€ TMPOEKTUBHOTO OTHOLICHHS K MUY, MTPEIOJIararoliero riaodanbHbe mpeoo-
pa3oBaHMs 3eMJIHM, KOCMOCA U CaMOr'0 YeJoBeKa ¢ MOMOUIbIo pasyma. «Pasym —
BeIMUaiias cuia B KocMocey) — He ycraBai noBTopaTh K.O. InonkoBckuid.

3. Ha ocHOBe wugeaJloB M HOPM TEXHOT€HHOM IUBHIN3ALUU
K.3. IlnonkoBckuii pa3paboTan rpaHMO3HBIE MPOEKTHl NMpeoOpa3oBaHus 3eM-
su. YacTo ux paccMaTpHBarOT Kak MPEJBOCXUIIEHUE MOJHONW HBIHE KOHIIETIIUU
ycToituuBoro pasButua. Ha caMoM fene peds UAET O BCe BO3PACTAIOIIEM YCH-
JIEHUU TEXHOT'€HHOM JIEATEIbHOCTH C LEIBIO «IKCILTyaTalluuy MPUPOABIL.

Bot Heckonpko (parmeHTOB miaHa pemieHus K.3. [lnomkoBckuM mpo-
O7eM, KOTOpble MBI ceiiyac Ha3bpiBaeM IioOanbHbIMH. «HacTynmaer orpomHuas
SKCILTyaTalys Heap 3eMII U HEeOOBIKHOBEHHOE Pa3BUTHE METAJUTYPTUH U JpY-
I'MX TEXHHYECKHX Hayk. TpymoBble obledernoBedeckue apMun (HO J0OpPOBOIb-
HBIE) YHUUTOXAIOT IEPBOOBITHBIE JIeca KapKuX CTpaH. Bce HeromHble pacTeHus
U BCE BpEAHBIE JKUBOTHBIE ycTpaHsOTcs. Ha 3eMisix 3acakuBaroTCs TOIBKO
TIOJIE3HBIE JUIsl YesoBeka pacteHus. OCcymiecTBUTCS modea YesloBeKa Hajl MpH-
POMOM: «IYCTHIHU 3aceNsTcs U OyIyT aBaTh HEOObIUaiHbIE ypoxau, mpeodpa-
3YIOTCSl OK€aHBbl U OyJyT SKCILTyaTHPOBATHCS KakK CyIlla, M3MEHHUTCS Ha IOJIb3y
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YeJoBeKa cocTaB aTMoc(depsl...». B okeaHax «IOrmOHYT Bce HU3IINE CYIIECTBa,
a 32 HUIMH U BCE XUIIHUKW». ATMocdepa B pe3ysbTaTe TEXHOTEHHOU NesTelb-
HOCTH CTaHeT OoJee pa3peXEeHHOH, TeMIlepaTypa BHICOKMX M HHU3KHX MECT Ha
3eMHOI TOBEPXHOCTH CpaBHSETCS 1 OyJIeT 3aBUCETh TOJIBKO OT IIUPOTHI MECTa U
CBOMCTB NOYBEHI. «JKM3Hb YeJIOBEKa U paCTEHUH clenaeTcss BOSMOXKHON TOJIBKO B
TePMETHYECKH 3aKPBITOM IPOCTPAHCTBE, C UCKYCCTBEHHO PETYIUPYEMOW TeM-
TepaTypoi M C ONpeeseHHBIM COCTaBOM I'a3000pa3Hoi cpenbl» . TeM cambIM,
Oynmer akcruryatupoBaTbes, Mo K.3. [[HoIKoBCKOMY, «IIOYTH BCS MOBEPXHOCTH
3emum». B nckyccrBeHHOM cpeie oOnTaHus «Mbl U30aBisieMcst OT Oypb, BOJHE-
HUH, HABOIHEHUH, BCIKUX OCAJKOB, TYMaHOB U JIPYTUX Ipesecteil moromsl... K
9TOMY €llle PHCOEANHIETCSI HEHY)KHOCTh O0YBU M OJICHIBD».

Takum obpazom, K.O. L{ronkoBckuii pemman riodanbHble TpoOJieMBl ITy-
TE€M TOTAIGHON TNEpelesKd BCEH 3eMHOW IpPUPOIBI HAYYHO-TEXHUYECKUMHU
Cpe/ICTBaMH, 3aMEHBI €€ NCKYCCTBEHHOH cpenoii ooutanus. Llens — He yBenu-
YeHHE CBEPXIIPHOBUIN, a CTUMYJIMPOBAHHE POCTAa HAceJEeHUs 3eMJIM HAa MHOTO
TIOPSZIKOB [UIsl YBEIMYEHUS YMCIla TEHUEB, OTKPHIBAIOIINX YEJIOBEUYECTBY HOBBIC
MepPCIIEKTUBEL. JTa CONMalbHAs yTOIUsS oOellaer M30aBjeHWE OT CTpaJaHHM:
«HeobxoauMo yHHUTOXHTH CTpajlaHMe B OKeaHaxX (MHade He OyJeT MOIHOTo
CYaCThs1). DTOrO MPOIIE BCETO JIOCTUTHYTh, 3aCJIOHUB UX OT COJHEYHOTO CBETa.
Torpga moruOHyT HHU3IIME CYIIECTBA, a 32 HUIMHU M BCE XUIIHUKM». Henb3st n3de-
KaTh BIICUATIICHUSI O MPEJIeNIbHOM aHTUIKOJIOTHYHOCTH MTOJOOHBIX TiaHoB. He-
koropsie aBTopsl (H.K. ['aBprommH u 1p.) XapakTepu3yloT UX KaK «TeXHOKpa-
THUYECKYIO yronuio». CoBpeMeHHas rI00alInCcTUKa Pa3BUBAETCS JPYTHUMH ITyTS-
MHU.

4. Bexon uenoBeka B kocMoc K.O. [{nonkoBckuii cunTan HEM30EKHBIM
JUIs 4yeroBedecTBa ImaroM. Llemn kocMuueckoil nesTenbHOCTH OH (opmynupo-
BaJ B pa3HbIX acrekrax. KocMoc Heo0XoanMo ocBanBaTh M IPeoOpa3oBHIBATE:

a) B MHTEpecax aTOMOB-IyXOB, OLIYIIEHHE KOTOPbIX KOM(OPTHO B Oosee
BBICOKO OPraHM30BaHHBIX CTPYKTYpax, 3TO — Halll STHYECKHH JOIIT;

0) B MHTepecax 4eJOoBeKa, JANbHENIIero HayqHO-TEXHUIECKOTO U COIIH-
aJIBHOTO Mporpecca — HOBBIX CIIOCOOOB M3y4YEHUsI KOCMOca, «cOpachbIBaHUE» B
KOCMOC OBICTPO pacTylIero HaceleHHs, OOLICHUS C «OpaThsIMH IO PasyMy»;
Hallle YeJIOBEYECTBO OY/IEeT BKIIOUEHO B COOOIECTBO Pa3yMHBIX CHJI KOCMOCA.

Ucxonst n3 atux neneid, K.O. L{nonkoBckuii pazpaboran cBoi 3HaMEHH-
THIN TJTAH OCBOEHUSI KOCMHYECKOI'0 TIPOCTPAHCTBA U3 16 MyHKTOB.

K sromy mpoexty K.O. IlnonkoBckuil Bo3Bpamaics noctosHHo. OH Ha-
CTOMYMBO BBICKA3bIBaJl CBOE yOEXKEHNE, YTO YEJIOBEUECTBO CO BPEMEHEM 3ace-
JIUT OKOJIOCOJHEYHOE INpocTpaHcTBo. Ho 3T0 mpowmsoiiger He cpasy, a myTeMm
TpyZla ¥ MHOTHX >XepTB. [y co3panuss KOCMHUYECKHX KOJOHHMH OyJeT cHavaia
HCIIOJIb30BAHO BEUIECTBO aCTEPOUJIOB, HO KOTJa-TO OYepeab AOMIET U 0 3eM-
mu. M3BecTHas, MHOTOKpaTHO nutupyemas dpasza K.3. [luomkosckoro: «I[liane-
Ta €CThb KOJIBIOENb pa3yMa, HO HEJb3sl BEYHO )KUTh B KOJIBIOEGNH. ..» MMEET, 10-
MHUMO OOIIENPUHSTOIO €Il OIUH CMBICI, IPUTOM JIOCTATOYHO HETPUBHAIBHBIN:
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OHa TOXE OyJeT UCIONIb30BaHa MPH JTOOBIBAHUU MaTepHaja JUIsi KOCMHUECKUX
moceneHuil. Bripouem, co cBOMCTBEHHOW eMy MapaJoKCabHOCTHIO OH TOBOPHII,
910 3a00THI O 3eMJje HEOOXOMWUMBI, TaK KaK B HEC IOMATAIOT aTOMBI-ITyXH
yMmepmx. B onno#lt u3 mo3mHux cBomx pabor K.O. LluonmkoBckuii obcyxman
YK€ ApYrod BapHaHT CO3[JaHMA KOCMMYECKHX KOJIOHMH — M3 CTeKJa, CTalu,
HUKEJTS.

[ToCcBATHB MHOXECTBO Pa3MBIIIICHUH MPOOJIeMe CO3/TaHWs MCKYCCTBCH-
HOU cpenpl oburanus denmoBeka, K.D. [[HONKOBCKUI TOBOJIBHO HEOXKUIAHHO
MEHSET CBOW moaxon K mpobieme. OH mpeaaraeT U3MEHCHHE OUOJIOTHUECKOM
MIPUPOBI CAMOTO YEJIOBEKA, BHIBEICHHUE MTyTEM €CTECTBEHHOTO U MCKYCCTBCHHO-
ro orbopa CyIIeCTBa, CIIOCOOHOTO JXUTh HEMOCPEJACTBEHHO B KOCMHUYECKOM
MIPOCTPAHCTBE — BHE KOCMHUYECKUX KOJNOHUU u 0e3 ckadanapos. «Kombioensb
TaKHUX CYIIECTB, KOHEYHO, TUIaHeTa, MoI00Has 3eMile, TO €CTh ¢ aTMochepoit u
OKEaHaMHU M3 KaKHX-THO0O0 ra3oB U xuakocteil. Ho Takoe chopmupoBaHHOE CY-
IIECTBO YK€ MOXKET OOUTATh U B ITyCTOTE, B ddUpe, Maxe 0e3 THKECTeH, U
061 Obu1a myuucrast sHeprus». [lo Muenuto K.3. I{nonkoBckoro, nogpo0OHEIE Cy-
IIECTBA «OKPYKAIOT BCE CONHIIAY», JaKe HE MMEIOIIHNE TUIAHET M TMOJb3YIOTCS
9TOH 3Heprueid, YToOBI KUTh U MBICIUTHY. OH CUHMTAN CBOIO HICHO BIIOJIHE CO-
BMECTUMOM C HAYKOM.

OcBoeHue KocMoca Kak rio0aibHas mpoliieMa pachaaaeTcs, TAaKUM 00-
pa3oM, Ha TPH JUTUTEIHHBIX dTAla;

— TEPBBII — OCBOCHUE OKOJO3EMHOT0 KOCMHUYECKOTrO IMPOCTPAHCTBA
(BKJTFOUAs TIOCEIICHUE YeIOBeKOM JIYHBI) — ceiyac YCIENIHO OCYIIEeCTRISICTCS;

— BTOpOH U TpeTuil — ocBoeHue CONHEYHOH CUCTEMBI, a 3aTEM U Jajb-
HEro0 KOCMOCAa — OTPAHUYCHBI IMOKA PEIICHHEM HayYHO-HCCIIEIOBATEIECKUX
POOJIEM C IIOMOIIBI0 aBTOMATHYCCKHUX aIapaToB, CTAHIUE U 30HI0B. O0OCyX-
JlaloTcs MPoeKThl noceteHus: Mapca B XXI croneruu, HO y 9TOM UIEH €CTh Kak
CTOPOHHHKH, TaK U MIPOTHBHUKU.

OcBauBaTh 1 B cooTBeTcTBUM ¢ TuiaHOoM K.D. [{HMOMKOBCKOro TOJIBKO
OJIDKHUE KOCMOC WIJIH Takke 0ojiee JajeKue ero o0acTd — Crajo ceidac oc-
HOBHOM NWJIEMMOW B ()yTypOJIOTMH KOCMOHABTHKHU. HECKONBKO HECATHIICTHI
Ha3aJ] ObLUTH MPEIIOKEHBI MPOSKTHl YCTPOMCTBA B COMHEYHON CHCTEME KOCMU-
yeckux Komouuil Ha 10—-100 TeIcsSY denmoBeK; HanOojee U3BECTHBIM M3 HUX —
mpoekT O’Hetina. B camoe mocienHee BpeMs pa3paboTaH MPOEKT 3ammycka KOc-
MUYECKUX CTAHIUIA BJIOJH OPOUTHI 3eMJIH KaK MPOMEKYTOYHOIO Tara Ha MyTH
K KOCMHUYECKOW SKCIIAHCHM YelloBedecTBa. HO MOMOXKET M BCE 3TO PEIIUTH
ri1o0aTbHBIC TIPOOJIEMBI HAIICH IMBIJIM3AIMU B MaciTadax 3eMiid, B 4eM ObLT
yBepeH K.O. [{uonkoBckuii? MokeM JT1 MBI O€3HAKa3aHHO MPOIOIKATH «IKC-
IUTyaTaluioy OBICTPO TAIOIIUX 3EMHBIX PECYPCOB, a MOTOM IIEPECETUTHCS B
KOCMOC, CO BPEMEHEM pa3o0paB 3emitto «1o IieHTpa»? Hanestbcs Ha 3TO He
CTOUT HU B KOEM CITy4ae.

Bo-mepBbIX, OpUEHTANUS Ha ITOKOPEHUE» U «IKCIUTYaTAIUIOY» TPUPOIBI
(3eMHOI WM KOCMUYECKOI) HAyYHO-TEXHUYECKUMHU CPEJICTBAMH, KOTOPHIC HE
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C/IEPXKMBAIOTCS HKOJOTMYECKUMU OTPaHUYEHHSIMH, Ha TOTAJbHYIO CMEHY ecTe-
CTBEHHOH cpesbl OOWTaHUS YeJOBeKa UCKYCCTBEHHOW, yTpaTuiia ObUTYIO MpH-
BJIEKATEIILHOCTh B IJ1a3ax OonbHimHcTBa (yrypomnoroB. OHa coXpaHsieT ceiyac
JIMIIb HEOOJBIIOE YHCIIO CTOPOHHHUKOB, TI0 MHEHHIO KOTOPHIX BCE OOJIbILIEE OT-
KJIOHEHHUE OT COCTOSTHHSI PABHOBECHS C OKpY)KaIOIIeH Cpejol XapaKTepu3yeT He
TOJIBKO TMPOIUIOE YEJIOBEYECKOW IMBWIIM3AIMKU, HO U ee Oymymee. CrpaTterus
«IIOKOPEHHSD» PUPOJBI (B TOM YHCIIEe M KOCMHYECKas) JOJDKHA OBITh 3aMeHeHa
KO3BOJIFOIIMOHHOM cTpaterueil. s cOBpeMEeHHOM HEKIacCU4ecKoi (yryporo-
run u nporHoctuku (JI.B. JleckoB u /ip.) 0cBOEHHE KOCMOCA BBICTYNAET HE KaK
KECTKass HeyMoJuMasi Hen30€XKHOCTh, a JIMIIb KaK OJWH M3 BapHaHTOB paspe-
LIeHHs TII00aNIbHBIX MTpo0iieM YenoBeuecTBa. [Ipuuem BapuaHT U He caMbli Jie-
LIEBBIH, ¥ HE CaMbIii BEPOSTHBIN (BEpOSATHOCTh KOCMH3AIMHU XO03HCTBA 3eMin
ouennBaercst B 0,05-0,10). OcBoeHne KocMoca BCe K€ — OJIMH M3 BUPTYallb-
HBIX CIIEHAPHEB YEI0BEYECKOro Oy IyIIero.

Bo-BTOpBIX, TP CIIOKMUBIICHCS CUTYaIlMH YEJIOBEUECTBO HE YCIEET CO3-
JIaTh HEOOXOMMOE YUCIIO «I(PHUPHBIX OCTPOBOBY (T.€. KOCMHYECKHUX KOJOHHH),
MIPEXJIEe YeM TJI00aJIbHBIA KPU3HC 3aXJIECTHET HAC OKOHYATENBHO. JTO CAENalo
OBl OCyIIECTBIIEHHE BTOPOr'O M TpeThero sramoB ImwiaHa K.D. IlpomkoBckoro
MIPOCTO M3JIUIITHHM.

B-TpeTpux, M3BECTHBIE IPOEKTHI KOCMHUYECKUX KOJIOHHH, OCYIIECTBUMBIE
C TEXHOJIOTHYECKOM TOYKH 3PEHHSI, POXKAAIOT OOJBIIOE KOJMYECTBO SKOJIOTHYe-
CKHUX, COLMAIIbHBIX, aHTPOIOJIOTHUECKHUX MpobieM. HanaanTts 3aMKHYTBIE TIpO-
W3BOJICTBEHHBIE LIUKIJIBI B MX paMKaX HE YAaeTcs, a COIMAIbHO-TIOJIMTHYECKOe
YCTPOHWCTBO 3TUX TOCEIEHHUI COBEPIIEHHO HESICHO.

B-uerBepThIX, celiuac Haumboiee CIBIIHBI rojoca (yTypoJIOroB, CUH-
TAIOIMX, 4YTO KOCMOC HE CO3JaH JIi KOM(OPTHOW JKM3HHM UeNlOBEKa
(B.B. Jlebenes u mp.).

B-1ATBIX, NPOEKTHI CTOJIb CYIIECTBEHHOTO M3MEHEHUs] OMOIOTHYeCcKON
MIPUPO/IBI YEIOBEKA, YTOOBI OH CMOT 0€3 BCIKHUX OrpaHMYCHUH KUTh B KOCMHYE-
CKOM IIPOCTPaHCTBE, HE TOJBKO HE OCHOBBIBAIOTCSl HA COBPEMEHHOH HayKe, HO U
BBINJISAAT COBEPIIEHHO (haHTAaCTUUECKH.

Takum 00pa3zoM, KOCMUYECKast HKCIIAHCHS YEJIOBEUYECTBA BHIMVIS/IUT MTOKa
po0JIeMaTHYHO. XOTUM MBI TOTO WJIM HET, Wesl KOCMHYECKOro Oyaymniero ye-
JIOBEUECTBA IIPOYHO BIHUCANACh B KyIbTypy. OHa Oyzner oka3bIBaTh BIHMSIHHE Ha
YEJOBEYECKYI0 OPraHHU3alNIo, BO BCSIKOM Cllydae, 4epe3 ()eHOMEH KOCMOHABTH-
Kd. 3azada B TOM, YTOOBI HAMETHTH CIIOCOOBI M TPEAENbl €€ KOCMHUYECKOro
OCYIIECTBIICHHS, COBMECTHMBIE C H€aTaMU M [EHHOCTSAMH MOCTHHYyCTpHAIIb-
HOM 3IOXU.
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PACCEJIEHUE YEJIOBEUECTBA BHE 3EMJIU:
MIPOTHO3bIL, CHHEHAPUU, CTPYKTYPbI
C.B. Kpuuesckuit

K.3. [InonkoBCKUi OAHUM U3 TMEPBBIX MPESIIOKHI U MOIPOOHO H3II0-
KW UJer0 pacceneHust yenoBedectBa BHe 3emun B 20-x rr. XX B. Ilomer
F0.A. T'arapuna 12 ampenst 1961 r. MoKHO paccMaTpUBaTh Kak Ha4yaslo poIiec-
ca peaJbHOr0 pa3MeIeHUsI — PacCesIeHus JIFoAei BHE 3eMIIH.

Heo0x0o1nMo OCMBICTIHTE UTOTH ITOJIETOB JIFOJIEH B KOCMOC M JaTh HOBBIH
UMITYJIBC JUIsI HAYYHOTO M IPaKTHYECKOTO pEIICHHs MPOOJIEMBbl paccelleHHs,
KOTOpasl, KaKk HY MapajjoKcaibHo, B Havasne XXI B. MHOTUM Ipe/CTaBIsIETCS HE
MeHee YyTOMUYHOM, ueM B Havaje XX B.

Uepes 50 et oueBHUIHBI U peabHbl 3 HaIlpaBieHUs — 3 MOTOKa JItoJIeH,
CTpEeMSIINXCS 32 MPEAeNbl 3eMIIH:

— KOCMOHAaBTHI-IIpO()eCCHOHAIBI (TTMIIOTHI, OOPTHHXEHEPHI, HCCIIE0Ba-
TeJH, CHEHAaINCTHI 110 MOJIe3HON Harpy3Ke  1p.);

— KOCMHUYECKHUE TYPHUCTBI;

— KOCMOHAaBTHI-«PACCEICHIB» — Te, KTO OTIIPAaBUTCS KUTh BHE 3eMIIH
JIO KOHIIA KHU3HH.

Peanmuzanus nporiecca pacceneHuss B 3HAYNTEIHHONH Mepe 00YClIoBJIeHa
COLMAJILHO-TIOIMTHYECKOH, IKOHOMHUUYECKOH M SKOJIOTMYECKOH CUTYalusMH Ha
3emite, A€, HECMOTpPS Ha OOIIMI POCT HACENIEHHs, TEMIIBI POCTa 3aMeJUISIOTCS
co crabunmzanuerd B 12—15 mupa. yenosek. CyiecTByronye KOCMHYECKUE TEX-
HOJIOTMM HE T03BOJISIIOT OCYIECTBUTH MaccoBoe paccenenne. Ocrtpas HeoOXo-
JIMMOCTb, 3((EeKTUBHBIE TEXHOJIOTUH, OOIIECTBEHHBIH JOTOBOP, MOIATHYECKAs
BOJIS JUIsl HaYajIa Ipolecca pacceyieHns Ha IaHHBI MOMEHT OTCYTCTBYIOT.

CoBpeMeHHbIE TIPOTHO3BI U CLIEHAPUHU pacCeieHus IPOTUBOpeynBEL. Lle-
JICHATIPaBJIECHHOE MAacCOBOE pPacCelIeHNE CBSI3BIBAIOT C CO3JaHHEM ITOCTOSTHHBIX
0a3 n nocenenuii Ha HeOecHbIX Tenax. [Ipexe Bcero Ha JIyHe, 4TO BO3SMOXKHO C
30-x rr. XXI B., ¢ mocreneHHO# kononu3saruei Jiynsr. Co3nanue 6a3 u mocee-
Huil Ha Mapce Bo3MokHO ¢ cepeannbl XXI Beka.

CTpYKTYpHI TPSIIYIIETO PacCeNeHHs YeJIOBEUECTBA MOXKHO ITPEACTABUTh
B BUJIE CIIO)KHOW MEraceTH, OXBaTBIBAIOIIEH BCE YPOBHHM NPOCTPAHCTBA, BO3-
MOXHBIE apXUTEKTYpHbIE, HHXXEHEPHBIE COOPYKEHUs, BapHaHTHl MH(PACTPYK-
TYpbl, HAYMHAs C OKOJIO3EMHOT'0 KOCMHUYECKOrO MPOCTpaHCTBa, 0a3 M Iocele-
uuid Ha Jlyne, B Toukax smOpaumum cucreMm 3emis—JIyHa, Connne—3emis, Ha
reJMoLeHTpUYecKoi opoute 3emiin, Ha Mapce U JIp. I1aHeTax U HEOECHBIX Te-
nax ComHewHoi cuctemsl. [Ipu aToM Hago obecrieunTh GE30IMaCHOCTH U pa3BU-
THe B OaNaHCe ¢ OKPYXKAIOIIeH Cpemoi.

B nayunyro u mpaxtudeckyro «Kocmuueckyro moBecTky aHs» Ha XXI
BEK 11eJIeCO00pa3HO BKIIIOYHUTH PsiJ| MEPCIIEKTUBHBIX MPo0iIeM It 00CyXKIIeHUs
U peIeHUs:
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— pacceneHre 4YeJoBEYeCTBa BHE 3eMuin, (DOPMHPOBAHUE «UENIOBEKA
KOCMHUYECKOT0» M «KOCMHUYECKOT'0 YeJIOBEYECTBaN;

— B3aUMOJICHCTBHE 3€MHOTO U KOCMHYECKOT0 YEJIOBEUECTB ISl YCTOWIH-
BOTO COIIMONIPHUPOHOTO pa3BuThs Ha 3emiie u B Kocmoce;

— BO3MOXXHOCTH, OTpDaHMYEHHUs] W TEPCIEKTHBHI HBONIOLUM YeIOBEKa
3EMHOT0 B «4eJIOBEKa KOCMUYECKOT0» U «yHHUBEPCAIBLHOI0», CHOCOOHOIO KHUTh
Ha 3emile U BHE 3eMJIH, a TaKkKe Mepexo/a YeJI0BEYeCTBa K HOBBIM BHE3EMHBIM
COLMAJIBHBIM CTPYKTYpaM.

PENPE3EHTATUBHBIN MOJXO0/I K MPOTHO3UPOBAHUIO
JEECHOCOBHOCTHU DKHUITAKA JECAHTHOM SKCHEJJALIAN
HA IIOBEPXHOCTU MAPCA
O.C. Llpirankon

C Hauasa TpeThero Thics4eneTuss Mapc CTaHOBHUTCS TPUOPUTETHBIM 00b-
€KTOM HCCIIeJOBaHUI B ONMKHEM KOocMoce. J[esITenbHOCTD B 3TOM HalpaBieHUH
HE OrpaHWYMBAETCSl MPUOOPHBIMH UCCIIEAOBAHUSIMH TIOCPECTBOM aBTOMATHYE-
CKUX apeaopOMTaIbHBIX W MOCAJOYHBIX ammapaToB, HO BOILIOMIAETCS B pas3pa-
00TKaxX KOHILEMIWH W aBAaHIPOEKTOB MWJIOTUPYEMOW SKCIIEIUIINH, a TaKKe B
MIPOBEACHUH HAa3E€MHBIX IKCIIEpUMEHTANBHBIX pador. KpymHelmum meponpus-
THEM 3TOTO HaNpaBiIeHHWs B OOIIEMHPOBOM MAacIITa0e SBISIETCS POCCHHUCKHNA
skcnepumenT «Mapc-500%.

Henu u 3agaum, conepxkaHue W BpEMEHHAas NporpaMma 3KCIEepUMEHTa
«Mapc-500» mupoko ocsemensl B CMU. B nepeune 3amay, nocTaBieHHBIX B
JKCIIEpUMEHTE, 0cO000€ MECTO 3aHMMAeT yJYacTOK IPOrpaMMBbl, Ha KOTOPOM
MIPOUTPHIBAIOTCA JIEMCTBUS AECAHTHOM TPYIIBI 3KHUMa)ka Ha MOBEPXHOCTH ILIa-
HETBI.

VYcnex AeqTenbHOCTH JecaHTa Ha MOBEPXHOCTH Mapca ompenensrT cie-
Jyronue hakTopsl:

— TICUXO0-(PHU3NOJIOrTIECKOE COCTOSIHUE KOCMOHABTOB I10OCIIE NIEPEsETa;

— 9KCIUTyaTallMOHHBIE XapaKTEePUCTUKH CKadaHapa;

— TEXHUKO-3PrOHOMHUYECKHE CBONCTBA HHCTPYMEHTOB, amlmapaTypbl U
00opyTOBaHUS.

Kak moznenupoanuck 3ti akTopsl B sxcriepumente «Mapc-500»?

Jls HeKOTOporo MpUOKEHUST OpraHu3Ma UCIIBITaTeNIell K COCTOSTHUIO
KaK Iocjie nepenéra B yeaoBHaxX g~(, 4ieHbl 1eCaHTHOM rpyNIbl, CHapsHKEHHbIE
BO (pparMeHTHI NMPOTHUBOINEPErpy30uHoOro kocrioma «KeHraBp», B Teuenue 3-x
CYTOK I10J1 HaOJIIo/IeHHeM OOpTOBOTO Bpaya HaXOAWINCH BO BPEMsI CHA B ITOJIO-
KEHUH K ropu3oHTasy -15°. Cxadanap «OpnaH-D», MpeAcTaBIeHHBIA HA dKC-
nepumMenT paspaborunkom (HIIIT «3Be3nax»), Obu1 moutu B 2 pasa yerde opou-
TanbHoOro ckadanapa «Opnan». B skcriepumenTe ObUT HCIIOIH30BaH KOMILIEKT
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CEJIEHOJIOTMYECKUX MHCTPYMEHTOB, CO3JaHHbIM B KoHIEe 60-x — Hauvane 70-x
rogoB XX Beka Juis TyHHOU mporpammsl H1-JI3.

W3 sxumnaxa B3nérHo-mocanounoro moxyist (BIIM), cocrosiiero u3 Tpéx
YeJI0BeK, ObUIN COPMHUPOBAHBI CIIEAYIOLIHE Maphl UCTIHITaTeNeH U Tpaduk BHe-
KopabenpHOU nestenpHOCTH (BK):

A. Cvmonenckuii (P®) — /1. Ypouna (ESA)  (14.02.2011; 22.02.2011);

A. Cmonenckuii (P®) — Banr F0a (KHP) (18.02.2011).

Takum 00pa3oM, NPHONIMKEHNE YCIOBUH SKCIEPUMEHTA K OXKHIAEMBbIM B
PEaJIbHOCTH MOXHO ONpPENeNUTh KaK MOJNyHATYpHOE (U3MYECKOEe MOJEITHPOBa-
HHUE CUTYalluH C JONYIICHUSIMH, [IPUEMIIEMBIMU ISl Pa3padOTKH THUIIOTETHYE-
CKOTO ClieHapHs MepBOro BbIXO/Aa Ha MoBepxHOcTb Mapca. OcyuiectBiieHo 3
«BBIXOJa Ha ITOBEPXHOCTH». VcIbITarenssMu ObIIIM BBITIONHEHBI OIEPALUH, CO-
OTBETCTBYIOIINE 3aJlaue B3SITUS T€OJIOTMYECKUX IPo0 Ha Cilydail BHE3aIHOro U
cpouHoro ctapta BIIM.

CreHapuil 1efCTBUHN «Ha MOBEPXHOCTHY COIEp KA ell€ OUH SIU30/;

— IMUTALMS CITy4aifHOTO I1a/ICHNs] UCIIBITATENS HA TPYHT;

— CaMOCTOSTENIFHBIA MITM ¢ TIOMOIIBIO TOBAPHIIA MOABEM Ha HOTH.

D307 OBLI C YCIIEXOM HEOJHOKPATHO MPOUTPaH, HO, pa3yMeeTcsl, pH
36MHOM COCTOSIHUM OpTaHW3Ma HCIBITaTeNel, He TMEepeHECIINX TATOT MEXILUIa-
HETHOTO NepeneTa.

CreneHb NPUOIIDKEHUSI K HATYPHBIM YCJIOBHUSIM, OCYIECTBJIEHHAs HpHU
BK/I B sxcnepumente «Mapc-500», He sBIsSeTcs JOCTATOYHOM sl IPOTHOCTH-
YEeCKOW OIEHKU COCTOSIHUSI DKHIIaXa, JI€CAHTHPOBAHHOIO Ha IOBEPXHOCTH ILIa-
HeThl. JIJI1 TIOrOTOBKM JIECAHTHOW IKCIIEAWIIMM Ha TOBEPXHOCTH Mapca Kitto-
4YeBoe 3HaueHHe NpuobperaeT nmpodiieMa paboTOCMOCOOHOCTH KOCMOHABTA I10-
CJIe JUTUTETILHOrO MTPEeObIBaHUS B YCIIOBHUSX HEBECOMOCTH B TIEPHO]] MEXKITJIAHET-
HOTO Tepeséra, B YaCTHOCTH, XOPOIIO M3BECTHAsh B KOCMHYECKOH MEAWIMHE
npo0JieMa OpTOCTaTHYECKOH HeycToiuuBoCcTH. CMOXKET JIM YenoBek, 6e3 1ocTa-
TOYHOTO BPEMEHH Ha peajanTtanuio K BenwuuHe Tsarorenus: 0,38g, ocraBaThes
«homo erectus» («4enoBeK NPSMOXOSIINI»), COXPAHITh BEPTUKAIBHOE TIOJIO-
YKEHHE TeNa, OCYIIECTBISITh IIPOAYKTHBHYIO JABUTATEIbHYIO aKTHBHOCTh?

PeanpHBIM mIaroM B NMPOTHO3MPOBAHWH (YHKIMOHAJIBHBIX BO3MOXKHO-
CTel YeJoBeKa B 3aJIAHHBIX YCIOBHSIX MOXET CTaTh HCCIEIOBAaHHE Ha OCHOBE
KOTHUTHUBHO-3MITMPUYECKOTO IT0IX0/1a.

KorHuTuBHEIM (IIO3HABATENBHBIM) 3TOT MOIXOJ SBJSIETCS B CHIIY TOTO,
YTO HOBBIE 3HAHUS MPOAYLMPYIOTCS B MPOLECCE LENEBON JESTEIBHOCTH Cy0b-
€KTa, a SMIIMPUYECKHUM — IIOTOMY, YTO COCTOSIHHE CyObekTa (opMHUpyeTcs B
YCIIOBUSIX €CTECTBEHHOW MHUKpOrpaBUTanuu. J[Ba sTama MccieqoBaHWNA HOCST
UTEPATUBHBINA XapaKTep ¥ MPOBOJATCS B CIEAYIONIEH MOCIEI0BATEILHOCTH:

1. IIpeaBapuTenbHBIN 3Tan ABJISIETCS OTPAOOTOYHO-IEMOHCTPAIIMOHHBIM
U OIIEHOYHBIM B OTHOIICHHM BaJUIHOCTU TECTOBBIX 33JaHUH HCIBITATEIISIM.
MopnenupoBaHue CHTYyally Mepexosia opraHiu3Ma 4enoBeka oT g<~0 K MapcuaH-
CKOH TpaBUTAIMU ocymiecTBisieTcs: peannzanuei merona AHOI (anTHopTrocTa-
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TUYECKON TUIMOKHWHE3WH), TOCNIe YEro HCIBITaTeNb objadaeTcs B ckadasmp,
o6esBemmBaercs 10 0,38g W BBIMOJHSAET JNEHCTBHS 1O MPOrpamMMe HCCIle0Ba-
HUH.

2. OcHOBHOM 3Tarm, BTOpoe, Ooyiee MONHOE MPUOIMKEHHE K peasbHO-
CTH — 3TO y4acTHe B DKCIIEPUMEHTE KOCMOHABTOB M3 COCTaBa HKHITAKa POC-
cuiickoro cerMmeHnTa MexynapoaHoit kocmuueckoi crannuu (PC MKC), nocie
TIOJIYTOJIOBOT'0 T€00pOHUTANTBHOr O 1MoJIETa. Bo3BpamiéHHpie Ha 3eMIIt0 KOCMOHAB-
THI TOCTABJISIOTCS Ha 0a3y WUCHBITAHUH, 007IadaroTcsi B ckadaHIphl, 00e3BeIIH-
Batotcst 10 0,38g 1 BBHIOJIHSIIOT AEUCTBUS IO MTPOrpaMMe UCCIIEIOBAHUM.

U na mepBom 3tare, B nporiecce AHOI, u, Tem Oonee, B monére Ha MKC
MIPOBOJIATCS IITATHBIC MEPONPHUATHS IO MPEAYNPEKICHUIO CHIKCHUS TPaBUTA-
[UOHHON YCTOWYMBOCTH OpTaHU3Ma M OTPUIIATEIIEHOTO BIUSHHUS MUKPOBECOMO-
CTH Ha 4enoBeka. Takum o0pa3oM, OOBEKTUBHBIC U CYOHEKTUBHBIC OICHKH CO-
CTOSIHUSI WCTIBITATENICH Ha (PUHUIIIEC PKCIICPUMEHTA SBJISIFOTCS OJHOBPEMEHHO
OIICHKaMU JICHCTBEHHOCTH U JJOCTATOYHOCTHU CPEJICTB U METOJI0B MPOTUBOCTOSI-
HUSI MHKPOBECOMOCTH, MMEIOIIUXCSI B apCEHAIE KOCMUYECKON METUIIUHBI.

CrnenyromuM IaroM B pelieHHH NpoOiieMbl obecredeHust paboTocmo-
COOHOCTH MapCOHABTOB CTaHET BHIOOpP WIIM pa3paboTKa MyTH MOTYdEHHs ITOJI0-
JKUTEIBHOrO pe3yibTata. OCHOBOI pelnieHus MOr OBl CTaTh OMBIT, HapaboTaH-
HbIH 32 50 JIeT NUIOTUPYEMOM KOCMOHABTHKH C Y4E€TOM 437-CyTOUHOrO Hempe-
PBIBHOTO reoopOuTanbHOro monéra Bpauda-kocMonaBTa B. IlomskoBa. Ecnu B
pe3yabpTaTe MpeaaraeMbIX SKCICPUMEHTOB BBIICHHUTCS, YTO CYIICCTBYIOIIUE
METOJIMKH He oOecrevaT NpUeMIIEMOr0 YPOBHS paboTOCITIOCOOHOCTH MapCOHAaB-
TOB, B IMIOBECTKY JIHS BCTAHYT BOIPOCHI O CO3JIaHUH U UCIIOJIH30BAHUU JTOMOTHU-
TENBHBIX WU HOBBIX METUKO-TEXHHYECKUX CPEACTB U TEXHOJIOTUH, B TOM YHCIIE
WCKYCCTBEHHOHN CHJIBI TSDKECTH, KOTOpas MOXKET OBITh IMOJIydeHa BpaIeHUCM
BCEr0 AKCIETUIMOHHOIO KOMIUIEKCA WM OTACIBHOIO MOIYJISA, a TAKXKE IIpUMe-
HEHHEM IEHTPpU(YTH KOPOTKOTO pajnyca.

B noxiazie paccMOTpeHbI BOIpOCH 0€30MacHOCTH MapCOHATOB:

— TIpU TAJICHUSX C y4ETOM XapakTepa IMOBEPXHOCTH B BHJEC 3aCTHIBIICH
naBsbl TUNa obsidianus lapis («ByJKaHHYECKOE CTEKIION);

— TIOJT BO3/ICHCTBUEM BETPOBBIX HATPY30K MPH CKOPOCTSAX HaOETArOIIEro
MoToKa yriekucioro raza 30 m/c u 6onee Ha OHE OPTOCTATUYECKON HEYCTOM-
YUBOCTH.

[IpencraBineH IKCIIEPUMEHT IO OIICHKE BETPOBBIX HATPY30K Ha (HpoH-
TaJbHYIO TIOBEPXHOCTH cKadanapa. OOcyxmaercs mpobieMa BEIOOpa U co3Jia-
HUS Ha3EMHBIX TIOJIMTOHOB JJIs1 OTPaOOTKU JIECHCTBHI Ha MMOBEPXHOCTH Mapca.

N3moxeHHBIMA BBIIIE COOOPaXKEHUSIMH TPOOJIEMBI OOCCIICUCHUS Jies-
TENIFHOCTH YeJIOBeKa Ha MOBepXHOCTH Mapca Jlajieko He McYepIbIBaloTcs, 00-
Jlee TOro, OHM BO MHOXKECTBE CBOEM emlI€ He ompezeseHsl. [IpoBenenne nccie-
JoBaHUH U pa3padorok mo Teme BKJ] Ha mOBepXHOCTH HEOSCHBIX TEJ, omepe-
JKAIOIIUX MPOSKTUPOBAHUE KOHKPETHOT'O IKCIICAUIIMOHHOIO KOMILICKCa, He 0Y-
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JIET MPEXKACBPEMEHHBIM U MOXET CTaTh BKJIAJOM PoccHu B MEXIyHapOTHbIC
MPOEKTHI, B TOM YHCIIe, MoJIETa Ha Mapc.

ITponomkeHue HayIHO-HUCCIIEOBATEIbCKUX PA0OT ITOr0 HATIPABIICHUS B
HACTOSIIMI TIEPUOM MOXKET CTaTh, KaK MPEJCTABISIETCS, MPOIAYKTOM HE HAy4HO-
HWHXEHEPHOr0, a YIPaBJICHUYECKOTO M, KaK CJIeACTBHE, (GUHAHCOBOI'O PEIICHHS.
I[pexpareHre win GONBIIOHN MEPEePhIB B UCCIACAOBAHUAX IPUBEAYT K TOMY, 4TO:

— MHTepIpeTalus U HCIOIb30BAHUE PE3yNIbTATOB MEPEKIAAbIBAIOTCS HA
HOCIIETYIONINE TTOKOJIEHUS HCCIIeIoBaTeNel ¢ moTepel IPeeMCTBEHHOCTH U HH-
¢dopmarmy;

— 00sI3aHHOCTh OTBEYATh 3a HEMPUHATHE PEIICHHH O MPOJOIKSHHH HC-
CIIeTOBaHUH TIEPEKIIAAbIBACTCS Ha TIOCIEMYIOIINE TTOKOICHUST YHHOBHUKOB.

U To 1 Apyroe — KOHTPIPOAYKTHUBHO.

MEUTBI HUOJIKOBCKOI'O O OJIETAX HA JIYHY U MAPC
BOILIOIIAJIMCH B JIETHO-UCCJIEJJOBATEJILCKOM
HUHCTUTYTE
JILA. Kurtaes-Cwmbik, C.H. ®ununenkon

Tpyner K.O. 1110nKOBCKOr0 MO0 KOCMOHABTHKE CTaJI HEOThEMJIEMOH Ya-
CTBIO KYJIbTYpHOM xu3HU Poccuu B 20-x rogax XX Beka. bnarogapst ero unesm
C.II. Kopones u M.B. Kenaplu 3a10%1Iu OCHOBBI IPAKTUUECKOH KOCMOHABTH-
k# B Hayase 50-x. MHOrUM JIpyruM POCCUMCKMM y4E€HBIM Hallla HallUOHAJIbHAs
IporpamMma OCBOEHHs KocMoca 00s3aHa IIaHaMH ITWJIOTHPYEMBIX MEXIIaHeT-
HBIX TIOJIETOB, KOTOPHIE CEPhe3HO OOOCHOBAHBI M CHCTEMAaTH3MPOBAHBI YK€ B
nponuioM Beke. OTe4eCTBEHHBIE YUEHbIE U KOHCTPYKTOPHI KOCMHUYECKOW Tex-
HUKU U3y4aroT HbIHE BO3MOXKHOCTH YEIOBEKA COBEPILATh AJTUTENBHbBIE MEXKILIa-
HETHBIE JKCIEUIMK C BBICAJKONH HA acTEpOU/BI, C CO3JaHNEM OOMTaeMbIX 0a3
Ha JIyne, Mapce u ero CmyTHHKax, 0 KOTOPBIX MeuTall poJIOHa4aJIbHUK KOCMO-
HaBtuku K.3. IlnonkoBckuil.

Mpbl MOXXEM TOpPIUTHCA TE€M, YTO MHOTHE CTPAaHUIBI OCBOeHUs Bcenen-
HOU BIIMCAHBI B UCTOPHUIO POCCUICKMMHM yU€HBIMH, UH)XXEHEPAMH, HCIIBITATENs-
MH ¥ KOCMOHaBTaMH. Mup noMHHuT Oectsinmii crapt Opus ["arapuna, monerst
KOCMHUYeCcKHX Kopabueit «BocTok», «Bocxoma» u «Coro3», Beixon Anekces Jleo-
HOBa B OTKPBITBI KOCMOC, MHOTOMECSIYHYIO pabOTy KOCMOHaBTOB Ha OpOH-
TANBHBIX CTAHIUAX «CasoT», 6oJiee YeM TroJI0BbIe BaXThl KHUITAKEH OCHOBHBIX
skcnenumii cranu «Mup» u 437-cyrounsiii noner Banepus IonsikoBa. Otu
JIOCTIKEHUST C/eNlajii Hallly CTpaHy BEJIMKOM KOCMHMYECKOH jaep)kaBod. BrI-
JIAIOIIMMCS YCTIEXOM aMEpPUKaHCKUX YYEHBIX U acTPOHABTOB CTajna BeIcaaka 12
4JIEHOB 6 SKMIaXkel mporpamMmbl « Anosuton» Ha JIyHy, rae nepBbIMy OOBIBAIN
Heitn ApMmctponr u Oa8us Onpus.

B HacTosmee BpeMs HIMPOKO M3BECTHBI AAThl COBEPIIEHHBIX K HBIHEMI-
HUM I0OWJICHHBIM JTHSIM MHJIOTHPYEMBIX KOCMUYECKHX ITOJIETOB, HO MBI YK€ He
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MOXEM MOMMEHHO Ha3BaTh BceX 522 KOCMOHABTOB M aCTPOHABTOB, MOOBIBAB-
IIMX Ha OKOJIO3EMHOHM opOuTe. 3a0bITHI MHOTHE CTPAHHUIIBI CTAHOBJICHUSI ITHJIO-
TUPYEMOI KOCMOHABTUKHU B Halllel cTpaHe. Maso KTO 3HaeT 0 paHee CEKPETHBIX
paborax oT/AeTa AaBUAIMOHHOW W  KOCMHYECKOH MemunuHbl  JleTHo-
uccnenoBatenbckoro nHerutyra (JIMM), HampaBiaeHHBIX Ha pealu3aldio uiaen
K.3. lInonkoBCKOro 0 MEXIUIAHETHBIX TojieTaX. B HazeMHOM JIWHAMUYECKOM
nmuratope JINU Obina co3ana kabuHa TPEXMECTHOTO MEXILIAHETHOI'O KOpao-
a1 «Mapey» («Opburay), B KOTOpOH 0TpabaThIBAIN BO3MOXKHOCTH MPUMEHEHHUS
WCKYCCTBEHHOW CHJIBI TSDKECTH. B yCIOBMSIX HEBECOMOCTH M MOJEIMPOBAHMS
JIYHHOTO TATOTEHUsI C NMOMOIIBIO JIETAIOMMX JabopaTopuii 0TpadaThiBajIy BbI-
XOJ1 U3 KOCMHUYECKOro Kopaliisi, ero nocajky Ha JIpyroe HeOeCHOe TeJ0, BBIOH-
pajli ONTHMAJBHYIO XOAOBYIO YacTh JIYHOXOJIOB, COBEPIIEHCTBOBAJIN KOHCT-
PYKIHIO pabovnX HHCTPYMEHTOB U cKadaHpa sl BBIX0/a B KOCMOC.

B noxmage Oynmer mpoaeMOHCTPUpPOBaHa KyJIbTYPOJIOrMYecKas 3HAa4yM-
MOCTPH BKJIaJla aBHAllMOHHON HAayKH B KOCMOIUIABaHUE, & TaKXKe MPE/ICTaBICHBI
TiepecTaBIIie ObITh CEKPETHBIMH MAaTepHajlbl MCCIIEIOBAHUM, ITPOBOANBIINXCS
10 HECOCTOSIBIIMMCSl TPOEKTaM JIYyHHOH W MapCHAaHCKOW OKCIIEAMIIIH.
C.II. Kopones, B.H. Yenomeit u B.I1. I'mymxo mupoko UCHONb30BaIl B CBOUX
pa3paboTKax OIBIT U JOCTIKEHNS! aBUAIIMOHHOM TEX HUKH.

TEHAEHI MU PA3BBUTHUS KOCMOHABTHUKU:
JTAHAMMKA MMOJABEMA U CITAIOB
AN. IpoHoB

AHanu3upys UCTOPUIO Pa3BUTHSI KOCMHUYECKOW IESITEIbHOCTH, MOXHO
BBISIBUTH YETBEPTUUHYIO U TMONTYBEKOBYIO IIUKJIMYHOCTh 3TOT0 pa3BUTHs. Bepo-
SITHOCTH CYIIECTBOBAHMS MOA00HON IMKIMYHOCTH OOYCJIOBJIEHA TE€M, YTO KOC-
MOHABTHUKA SBJISIETCS HEOTHEMJIEMOH YacTbI0 HAyYHO-TEXHUYECKOr 0 Iporpecca,
KOTOpBIH sBJsieTCsl (PaKTOpOM, BKJIFOYEHHBIM B SKOHOMUYECKHE IUKIIBI, TPaBO-
MEpHOCTb CYIIECTBOBAaHMS KOTOPHIX HaAy4HO 0OOcHOBaHa. Ha cramuu xocmude-
CKOH JIeSTENBbHOCTH, CBS3aHHOM € OJKCIUIyaTalluedl OKOJIIO3EMHOrO KOCMOCA,
BUIHBI IIUKJIBI C (pa3aMu MOIbEMA U CIIa/la aKTUBHOCTH, MPHPO/Ia KOTOPBIX 00Y-
CIIOBJIEHA BHYTPEHHEW IMHAMUKOW Pa3BUTHS KOCMOHABTHKH, CONPSIKEHHOH C
LUKINYECKONH TUHAMHMKON Hay4yHO-TEXHMYECKOro Iporpecca, a 3HA4uT U C
OOJBIINMY, CPEIHUMHU U MaJIBIMU [IUKJIAMH MUPOBOW SKOHOMHKH. ONIHAKO ere
Ooyiee OTYETIIMBO BHUJHBI 3K30T€HHBIE (DAKTOPHI IUKIMYHOCTH KOCMHUYECKON
JIeSITeIbHOCTH, OTHOCSIIMECS K cepe COIMaNbHO-TIOMUTHIECKUX U MEX]IyHa-
POJHBIX OTHOLIEHUH. JleTepMUHHpYIOIee UX AECHCTBHE SIBHO BBIPAXKEHO B TEp-
BYIO Oue€pe]b MOTOMY, YTO KOCMOHABTHKA — OJHO U3 aBaHTapJHbIX HaIlpaBile-
HUI HAyYHO-TEXHUYECKOTO MPOrpecca, UMEIOIUX I TeONOINTHYECKO cTpa-
TEruH roCyAapcTB KiI04eBoe 3HaueHHe. OCO3HaHKUE 3TOr0 MPUIILIO K MOTHTHYE-
CKHUM JIujiepaM OyayHiuX KOCMHYECKUX JIepKaB ellle B CaMOM Haualle OCBOCHHUS
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KOCMOCa, ¥ Ha TPOTSDKEHUH BCEX MOCIEAYIONIUX JACCATUICTUH pa3BUTHE MUPO-
BOM KOCMOHABTHKH OIIYIIAJIO HA ceOC BIUSHUE TOJUTUICCKON KOHBIOHKTYPHI.

Crycts 4eTBepTh BeKa C Hadajla KOCMHYECKOH 3pbl B MHEPOBOM COOOIIIE-
CTBE HAMETWJIOCh HEKOTOPOE OXJIAXKICHHUE K HOBBIM KOCMHYECKHM IIPOTpaM-
MaM. OCOOEHHO OIIYTHMO OBUTO CHIKCHHE WHTEpeca K KOCMOHAaBTHKE B 90-¢
roJibl, Ha YTO B HeMaJiol creneHu nosiusti pacnajg CCCP, koTopsii SBIIsIICS 10
9TOTO MEPHUO/a OJHON U3 BEIYNIUX KOCMUYECKUX JepikaB B mupe. CyIiecTBeH-
HO 3aMeJITMITUCh TEMIThI Pa3BUTHS KOCMOHABTHKY B PYTUX cTpaHax. Hapsmy ¢
SKOHOMHYECKUMH (PaKTOPAMHU TIPOIECCY TOPMOKCHHUS PA3BUTUS KOCMOHABTHKH
criocoOCTBOBana (haKTHUYECKasl CTAarHAlUS WHXKEHEPHO-TEXHUUECKOW MBICITH,
BBIPA3UBIIASICS B TOM, YTO 3a MOCICIHUE ACCATUICTHS HE OBUIO MPUHIUITHATH-
HBIX MHHOBAIMH B pa3pabOTKe TPaHCIOPTHBIX KOCMHYECKUX CpeAcTB. s Cy-
IICCTBEHHBIX CJIBUTOB B OCBOCHHH KOCMOCA HEOOXOIUMO CO3JIaTh JIETaTeIbHBIC
arnmapaThl, YIOBICTBOPSIOIINE IIETIOMY Py TPEOOBaHMIA:

— OoJee BBICOKAs, YeM Y COBPEMEHHBIX aIllapaToB, MOIIHOCTh U TPY30-
MTOJTbEMHOCTB;

— 3HAYUTEIBHO OOJice HHU3KUE 3aTpaThl HA BBEIHOC MOJE3HBIX TPY30B 3a
npeenbl 3eMiiu;

— BBICOKAsI CTETIEHb 0€30MaCHOCTH IOJICTOB;

— MUHAMHU3HUPOBAHHOEC HETATHBHOE BO3JICHCTBUE HA OKPYKAIOIIYIO Cpe-
ay.

He onpanai B 3TOM I1aHe HaISK U aMmepukaHckuid «I1laTTim.

[onTBepkIeHUEM IMKIUYHOCTA PA3BUTUS KOCMOHABTHKY SBJISETCS
0003HAYUBIIUICS CITYCTs MTOJIBEKA TOCIIC HAaYajga KOCMHYECKON 3Pl CHCTEMHBIH
KpHU3UC B OCBOCHHUHU KOCMOCA, HA KOTOPBIM B IMOCIICIHUE TOJBI HAJIOKII TITy0O-
KU OTIEYATOK PKOHOMHYCCKHUIA KPU3UC MUPOBOM 3KoHOMHKH. Kak pedrekcus
HA KPU3HUC KOCMUYECKOH NesITeIbHOCTH — HaOroaeMast ceiiuac aMop(hHOCTb,
SKJICKTUIHOCTh KOCMUYECKOW HIICOJIOTHH C €€ IMOJIIPHBIMH ITPOSBICHUAMU B
JIyXe «KOCMHUYECKOr0 MECCUMU3May (AaHTUKOCMHU3Ma) U «KOCMUYECKOTO OITHU-
Mu3May (B popMare MPOJOIDKCHUS UNICH KIIACCHKOB KOCMH3Ma). PasMBIILIsS O
POJIH 3TOTO KPHU3KCA IS MUPOBOH KOCMOHABTUKHU, MBI JOJXKHBI yIECTh H3BECT-
HOE TTOJIOKCHHUE TEOPHHU ITUKJIOB, COTVIACHO KOTOPOMY B MEPHOJ JCIPECCHU CO3-
JTAIOTCSI YCIOBUS ISl AKTUBU3AIMM WHBECTUPOBAHWS B HAYYHO-TCXHUYCCKUE
OTKPBITUSL M M300pETeHUs. DTO O3HAYAeT, YTO B OJNIKAMIINe ToIbl BCIIEHA 3a
TI00ATEHBIM 3KOHOMUYECKAM KPU3UCOM MOYKHO TPOTHO3HPOBATH HACTYIUICHUE
MIepUo/ia OKUBJICHUS CTPATETHUCCKUX HATPABICHUN HAyIHO-TEXHUICCKOH Jies-
TENBHOCTH, B TOM YHUCIIC 3aBS3aHHBIX Ha KOCMHYECKHE MporpamMmbl. JlaBas Ta-
KOH MPOTrHO3, MBI XOTHM 3a0CTPHUTH BHUMAHUE Ha BO3MOXXHOCTH (DOPMUPOBAHUS
UMEHHO ceifuac OOHOBJICHHON KOCMHYECKOW HJICONOTHU C TOCIEAYIONICH e
aKTyaJau3alyell B MOJMUTHKE, B CTPATETHYCCKUX PEHICHUSX TOCYIapCTB, OpUCH-
THPOBAHHBIX HA OCBOCHHE KOCMOCA.
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Cexnnus 1. <UCCJIEJOBAHUE HAYYHOI'O TBOPYECTBA
K.3. MOJIKOBCKOI'O U UCTOPHUS PAKETHO-KOCMHUYECKOMN
HAYKU U TEXHUKWN»

K.3. MOJKOBCKHUI U IOUCKHU ITYTEN
PA3BUTHUSA LIUBUJIN3ALIMU HA PYBEXKE XIX-XX BB.
B.B. JIbITknH

BersicHeHHEe BO3MOXHBIX ITyTeH pa3BHTHS YEJIOBEUECKOM IIMBUIIN3ALNN U
TIEPCIIEKTHB €€ YCTOHYMBOIO CYIIECTBOBAHMS 3aHUMAET BaKHEWIIee MECTO KaK
B PYCCKOM KOCMHU3MeE, TaK M B MHTEIJIEKTyalbHOW XM3HM 3amaaHod EBporsl.
Vaxe B Havane XX B. K.O. lluonkosckuii, B.1. Bepraackuii u apyrue kocmu-
CTBI, a TaKKe HEKOTOpbIE 3apyOEKHBIE MBICIUTEIN MOHUMAIA TO OTPOMHOE
3Ha4YeHHe, KOTOpoe B OyAyIeM MOTYT MMETh JUIS YeIOBEYECTBA yrpo3a dKOJIO-
TMYEeCKOr KatacTpodsbl, neMorpadudeckas npodieMa, KOCMHYECKHE KaTaKIIH3-
MBI, HCTOII[EHNE CHIPHEBBIX PECYPCOB H T. 1.

[Moxanyii, nepBBIi Mar B OCMBICIIEHHH €CTECTBEHHBIX 3aKOHOMEPHOCTEH
pasButust odbmiectBa npeanpunsu eme 1. MoHTeckbe, pa3pabaTbiBasi CBOW
MpUHOMT reorpaduyeckoro nerepMuHu3Ma. B pabore «O myxe 3aKOHOB» OH
oTMeyall, YT0 OCOOEHHOCTH U MYTH Pa3BUTHs OOIIECTBA, €ro KyJIbTypa 3aBUCST
oT reorpaduyeckux (pakTopoB, MpekK/e BCero oT kiuMara: «Ecmu cnpaBemso,
YTO XapakTep yMa M CTPAacTH cepiua Ype3BbIYaHHO pa3jMYHBl B Pa3IUYHBIX
KJIMMaTax, TO 3aKOHBI JIOJDKHBI COOTBETCTBOBATh M PA3JIUUHUIO 3THUX CTpacTel, U
paznuuuio xapakteposy» [1, c. 350].

K. Konmopce ObLT yBepeH B TOM, YTO HEH30EKHO HACTYIUT «IecsTas,
BBICIIAs 3110Xa MPOrpecca YeIoBeYeCKOro pazyMay, Korja «HaIld HaJAeX/bl Ha
YIy4IIeHNE COCTOSHHS YEI0BEYECKOro poJia B OyAyIieM MOTYT OBITh CBEJICHBI K
TpPEM Ba)KHBIM ITOJIOKEHUSIM: YHHUTOKEHNE HEPaBEHCTBA MEXTy HAIIMSAMHU, IIPO-
rpecc paBeHCTBA MEXIY Pa3JIMYHBIMHM KJIACCAMH TOTO JX€ Hapoja, HaKOHell,
JIEHCTBUTENILHOE COBEPIIICHCTBOBAHUE UeIoBeKay. [2, c. 221].

K. Cen-CumoH monarai, 4to Oyxyluii porpecc 1 JOCTHKEHHUE CYACThS
JUISL BCETO YEIOBEUYECTBA JISKAT Ha ITyTH €ro OObeIMHEHHS B €INHBII OpraHu3M,
B €JMHOE YeJIOBEYECTBO Ha OCHOBAX COIMAIBHOIO IOPSJIKA, & 3TO BO3MOXKHO
JIMIIb HA MYTH Pa3BUTHUSI HAYYHOro mporpecca [3, c. 149-150].

[Moznnee, 3akmanpBas ocHOBBI no3utuBu3Ma, O. KoHT monaran, 4rto ye-
JIOBEUECTBO HEM30EKHO UJIET K TOCIIOJICTBY pa3yMa M HayKH, 4YTO OKOHYATEILHO
peanu3yercsl Ha BBICIIEH, MO3UTHBHOW cTasuu pa3Buths. Cam ke mporpecc ye-
JIOBEUECTBAa HEM30EKHO CBSI3aH C MPOrpeccoM OOIIECTBEHHOr'O JyXa M SKOHO-
MUKH [4, c. 4-5].

Benen 3a O. Konrom I'. CrieHcep OBUT yBEpPEH B TOM, 4TO MpOrpecc oo-
IIeCTBa 0OYCJIOBJIMBAETCSI MPOTPECCOM 3KOHOMHYECKOH cepbl, CHCTEMBI Beze-
HUSI X031CTBa. B OCHOBE BCEro JIGKUT CTPEMIIEHHE YEJIOBEKa K COBEPILIEHCTBY
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B CcBoell xM3HU: «Bce SIBICHUSI paccCMaTpUBAIOTCS C TOYKH 3PEHUs YelloBede-
CKOro cuacthsi. TOIBKO T€ M3MEHEHUSI CYUTAIOTCSI IPOTPECCOM, KOTOPBIE TIPSIMO
WJIN KOCBEHHO CTPEMSATCS K BO3BBIIICHHUIO YEIOBEYECKOI'O CYACTHS; M CUUTAIOT-
Csl OHH TIPOTPECCOM TOJBKO MOTOMY, YTO CIIOCOOCTBYIOT 3TOMY CYAacThio» [5,
c. 2].

B Poccuu H.K. MuxaiinoBckuii, monarasi, 4To mporpecc o0IiecTsa ecTh
MOHSTHE OOBEKTUBHOE, BCTANl, TEM HE MEHee, Ha IMO3HMUHUH «CYOBEKTHBHOI'O
nporpeccu3May. OH CUMTAal, YTO YEIIOBEUECTBY €Il MPEJCTOUT KHUTh B «30J10-
TOM BEKe», HO 3TO OyJIeT BpeMs «IIpOCTOr0 COTPYAHUUYECTBA, KOOIIEPALIMH paB-
HBIX Jrofei» [6, c. 43—45].

brnuskux B3rasaoB npunepxkusanca u [1.JI. JlaBpos. bynyun ognum u3
TJIaBHBIX HJIEOJIOrOB HApOJIHWYECTBA, OH MOJIaraj, 4ro OOIIECTBEHHBIH Ipo-
rpecc OOYCIIOBIMBAETCS JESATENFHOCTBI0 «KPUTHUECKHX JMYHOCTEI», Crocod-
HBIX MEPEOCMBICIUTh UCTOPUYECKUH OIBIT, BCECTOPOHHE PA3BUBATHCS U BECTH
00IIECTBO MO MYTH COLMAIBHON CIIPABEIJIMBOCTH K COLMAIbHOMY PaBEeHCTBY [7,
c. 41-42].

B T0 xe Bpems, psin ¢uiaocodoB mornarai, 4yTo Mporpecca HeT BooOIIe.
Tak ®. Hurmmme Obi1 yOSXKICH, UTO HIEs MPOrpecca UMEET JIOKHBINA XapakTep.
SIBneHus BBICOKOHM KyNbTYphl HOCAT CIIydallHBIN XapakTep, a HaceneHue EBpo-
IIBI ITO CBOEMY YPOBHIO pa3BuTHs Hibke UenoBeka Peneccanca: «YenoBeuecTBo
HE pa3BHMBAeTCs B HAIpaBJICHWH JIY4IIEro, BBICIIEro, Oojee CHIbHOro. <...>
"IIporpecc" — 3TO MPOCTO COBpEMEHHAs, T. €. JOXKHas uaes. EBporeen Hammx
JIHEl 1Mo CBOell IEHHOCTH HECpaBHEHHO HIDKe eBpomeiiiia Peneccanca» [8,
c. 20]. O. IlInenraep npuien K BEIBOAY O TOM, YTO HE CYIIECTBYET OOIIEUeIio-
BEYECKOH KylbTypbl. OH CTOPOHHHK Hen «(HUHAIN3Ma» B OTHOILIEHUH UCTOPH-
yeckoro pa3Butus. [1o ero MHEHHIO, MCTOpPHS JWCKpPETHA, Kakaas KyJabTypa
CYIIECTBYET BHE OOIIET0 MCTOPHYECKOTO0 KOHTEKCTa Pa3sBUTHS, a MPOrpecc Ho-
CUT OTHOCHUTENBHBIH, criopaandeckuil xapakrep. OH nucan: «<...> "Yenoseue-
cTBO" HE MMeEeT HUKAKOW HWieH, HUKaKoro IuiaHa. <..> "UYenoBeuecTBO" €CTh
IycTOH 3BYK. <...> CyIIeCTBYIOT paclBETaIONINe U CTapelole KyJIbTYphl, Ha-
POIibl, SI3BIKK, UCTHHA, <...> HO HET HUKAKOI'o cTaperolero "yemopeuectsa'» [9,
c. 22-23]. A. Kamro men eule aanplie B OTpULaHuU mporpecca. OH monarain,
YTO MPOrpecc — 3TO MU IIIOXH BEIUKUX HAYYHBIX OTKPBITHH, HOPOXKIECHHE
snoxu @paniysckoro IIpocBemiennst 1 eBpoIeiickux Oyp)Kya3HBIX PEBOIIOLMIA
[10, c. 268]. MakcuManbHOrO 3BYYaHUs UJI€d «aHTUIIPOTPECCU3May JOCTUTIIA B
paborax pycckoro conuansHoro ¢unocoda u ncuxonora C.JI. @panka. OH no-
Jlaraj, 4To «HauBHasi Bepa B IMPOTPECcc» yMepiia MoJ| yaapaMu MepBoid MHUPOBOH
BoiiHEL [Iporpecca Her BoBce. Bce HayuHbIe H300peTeHUsT OECCMBICTICHHEI, T. K.,
NIPeXJIe BCEro, HalpaBJIeHbl Ha YHHUTO)KEHHE YeJoBeuecTBa. Bepa B Hayky,
KYJIBTYypy U nporpecc ymepna» [11, c. 51].

Hapsiny co muorumu cospemennukamu (I'. Criencep, H.K. Muxaiinos-
ckwi, [1.JI. JTaBpoB) n mpenmecrBennnkamu (K. Cen-Cumon, XK. Konnopcee, O.
Konr, n np.) paname kocmuctel (H.®. ®Pemopo m B.C. ConoBbeB) u
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K.D3. [InonkoBCKUH CTOSUIM Ha MO3HUIUAX Mporpeccu3ma. OHU cuuTaiu o0IIecT-
BEHHBIN M HAYYHBIA MPOrpecc MOCTOSHHBIM U HEW30CIKHBIM, IMOKAa OOIIECTBO
MaKCHMaJIbHO HE MPHOJIM3UTCS K COLUAIBHOMY HIealry.

H.®. ®enopoB npeyiaran HOBbINA, «kKOCMUUECKUID» B3IJISIT HA YeJIOBEKa.
UYenoBeKk-3eMIISIHIH — JaJIeKO HE COBEPIIEHHOE, HO YHUKAJIbHO OpraHM30BaH-
HOE MpUpOsHOE cymiecTBo. JItonu, yHUUTOXasK IpyT Apyra, 3a0BIBAIOT O CBOEM
TJIABHOM Bpare — CMEPTOHOCHBIX CHJIaX MpHpojbl. «OHa — CHIIa, TTOKa MBI
OeccmbHbl, — munieT OeopoB, — MOKa MBI He cTajiu ee Boyei. Cua 3ta clie-
Ia, OKa MBI HEpa3yMHBI, ITOKa MBI HE COCTaBjsieM ee pasyma. <...> [Ipupona
HaM Bpar BPEMEHHEIH, a IpYT BEYHBIH, IOTOMY YTO HET BPaXJIbl BEYHOH, a yCT-
paHeHue BpeMEHHOM ecTh Hama 3afada» [14, c. 521]. Meicourens yTBepxkaai,
YTO TJIaBHOE O€JCTBUE — MPHUPOIHBIN MAyIepPU3M, paTuKabHas HeoOeCneueH-
HOCTb YeJIOBEKa JKU3HbBIO, & B MPEENaX KOPOTKOTo €ro CyIIeCTBOBAHHS — dJie-
MEHTapHBIM 3/I0pOBbeM U nuraHueM. CienoBaresibHO, HEOOXOIUMO CO3HATENb-
HOE YNpaBJIeHHE HBOJIOIMEH, IpeoOdpa3oBaHKe MPUPOALI UCXOAS U3 MOTpeOHO-
CTel HPaBCTBEHHOCTH U pa3yMa 4elioBeka. UermoBeKk — BEHEI] TBOPEHUS IPUPO-
IIbl, OH JIOJDKEH NPOM3BECTH € NMpeoOpakeHHe M OTyXOTBOPEHHE, YTO CO3JacT
TIOBOPOT K CO3HATENBHO IJIAHUPYEMOW M OCYIIECTBIISIEMO 11€71€CO00pa3HOCTH.
Perynsmus npupo/sl BRICTYIIACT KaK HOBasl CTYIICHb DBOJIOIMU, CO3HATEIBHBIHN
ATam pa3BUTUSA MHpa. ECITH SBOIOIMS — MPOIECC HEBONBHBIN, MACCUBHBIN, TO
pEryasIus TOJMKHA CTaTh BOJIEBBIM IPEOOpPA30BATEIBHBIM JCHCTBHEM, OCYIIE-
CTBIISIEMBIM JIJIsI «00IIero aeiay». Viest peryasnun MHONOCTOpOHHE pa3pabora-
Ha DemopoBBIM: TYT W OBJAJICHUE MPHPOJON, U MEPEYCTPOMCTBO OpraHM3Ma
YeJIOBEeKa, M BBIXOJ] B KOCMOC C IMOCTEAYIOIIUM YIPABICHHEM KOCMHUYECKUMHU
npoueccamMu. BeprmmHa perymsimun — mo0eqa Haj CMEPTHIO, BOCKpEIIEHHE
npesKoB. B nporiecce perysimu 10KeH N3MEHNTHCS CaM OPTaHU3M YeJIOBeKa.
Benp uenoBek He MOXKET CTaTh OECCMEPTHBIM, COXPAHSISL CBOH TETEPEIIHUI BUT
KHUIHENICITCILHOCTH, TIPUHIUITHATHHO KOHCUHBIH. [ JTaBHBIA apryMeHT MBICITHU-
TEJST — YTBEPXKACHUE O HEBO3MOXKHOCTH JIOCTHYB PETYJISAIUY B Mpeeiax 3eM-
JIM, KOTOpasi 3aBUCHUT OT Bcero kocmoca. Mcropuueckuit npouecc H.d.denopos
paccMaTpuBal TAKKE C MO3UIIMU «OOIIEro Jenay, KPUTHKYS U KamuTalu3M, U
conmanusM. [larpodukars npeArnonaraeT Bo3BpalieHNue K KU3HA OTIIOB B HO-
BOM, XOTS M TEJIECHOM, HO IIpeo0paKeHHOM BHJIE, 00J1a/Iaf0IeM BO3MO>KHOCTBIO
CaMOCO3HMJaHMsl CBOETO Tella W3 HEOPraHWYeCKHX BelIecTB. YeloBeuecTBO B
MIEPCICKTUBE JIOJDKHO HAYYUTHCS YIPABIIATH HE TOJBKO JBIDKCHHEM 3EMITH, €¢
atMmocdepoii, Ho n CoNHEYHO# CUCTEMOH, BCEJICHHOH.

Poccuu MBICTUTEH OTBOVII BAXKHYIO POJIb B OCYIICCTBICHUH «OOIIETO
Jienia», Tak Kak OHa MMeeT HeoOXOAMMBIE ISl STOTO 33aJaTKU: POAOBOH, 3eMile-
JIeNIbUeCKUi OBIT, HAJIMUWE OOIIWHBI, yAOOHOE reorpauyecKkoe IOJ0KEHUE,
MIPUCYIIIEe PYCCKOMY HApOIy CO3HAHWUE «BUHOBHOCTWY. Poccust croneTusMu
MIpUHUMAJIa Ha Ce0s UCTOPUUYECKYIO TSDKECTh B JIEJIC YMHUPOTBOPEHUS KOUYEBOTO
Bocroka u BomHCcTBeHHOrO 3amaja, cOOMpaHUs 3eMelb U HapoioB, 00beaAnHe-
HHUE UX B €JUHOE Iienoe. Pycckoe rocyjapcTBO HOCUT CTOPOXKEBOM, OXpaHHBIN
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xapaxrep. Ha myTi cBoero MHOIOBEKOBOT'O YTBEPIKACHHS OHO HAOMPAET OrpoM-
HYIO MOII[b, KOHIIEHTPUPYET B cede TaKkue KauecTBa KaK eINHCTBO, CHJIa, KOTO-
pBle MO)KHO M HYXXHO OOpaTHTh Ha odmiee Jies0 OOpbOBI MPOTUB CIIENBIX CHII
TIPUPOIBL.

B.C. ConoBbeB moHUMAaI 3BOJIIOLMIO MPUPOBI KaK MOCTENEHHOE Pa3BU-
THE MHPOBOTO €IMHCTBA, SIBJISIOUIErOCsS HEOOXOIMUMBIM YCIIOBHEM ISl JOCTH-
XKeHust 6oxecTBeHHOro 1o0pa. Emie Gonee BBICOKast CTeeHbh MUPOBOT'O €IHCT-
Ba JIOCTUTHYTa B JKM3HU YeJIOBEKAa U OCOOCHHO B MCTOPUH YelIOBeYeCTBa. JBO-
JIOIMSI IPUPOJIBI CO3JAET YCIIOBUS ISl PA3BUTHS BBICIIETO aCleKTa MUpa. DTOT
aCIIeKT TPOSIBIISIETCS B HPABCTBEHHOM IIOBEJICHUH UYEIOBEYECTBA M B CTpEMIIe-
HUH K YCOBEpIIEHCTBOBAHHUIO OOIIECTBEHHOHN XM3HU. COJIOBBEB YIENsi 0OJb-
1II0e BHUMaHHE BOIpPOCaM OOIIeCTBEHHOH (MIOCO(OUU B TyXe XPHUCTHAHCKOTO
MHUpOBO33peHHs. boiee Toro, pasyMm J0MKEH THOCEOJIOTHYECKH ONpaBaaTh Me-
tadu3uky. Mertadu3uueckass cucTeMa HEOOXOIUMO JOJKHA OBITh XPUCTHAH-
CKOW 1O CBOEMY IyXy, MO0 TOJBKO XPHCTHAHCTBO MOXKET JaTh OOBSCHEHHE
BO3MOXKHOCTH JOCTH)KEHHS a0COJIIOTHOIO A00pa IMOCPEJCTBOM YUEHUsI O [IapCT-
Be Oora [12, c. 302]. Vxe B «Urenusx o borodyenoBeyectBe» COIOBBEB OTMe-
Yajl, 4TO YeJIoBeYeCcKas JINYHOCTh O0e3yCI0BHO oTpuiarenbHa: «OHa He XO4eT U
HE MOXET YIOBJIETBOPUTHCS HUKAKUM YCIOBHBIM, OTPaHHYEHHBIM CONlEpIKaHH-
em». OHaKo 3TO elle He Bce, M0O YeoBeYecKas JIMYHOCTh yOeKaeHa, YTO OHa
«MOXKET JIOCTUTHYTH W TIOJIOKHUTENBHOM O€3yCIOBHOCTH, T. €. YTO OHa MOXKET
00J1a1aTh BCELEIBIM COZIep)KaHUEeM, TTOTHOTOI0 ObITHs» [12, c. 23]. HpaBcTBen-
HBIH CMBICI JKM3HM YEJIOBEKa «COCTOUT B ciykeHHH J[oOpy — uucTromy, Bce-
CTOPOHHEMY U BcecmiibHOMY» [13, ¢. 18]. Besikoe xkemaemoe 01aro, «4To0bl HE
0Ka3aThCsl MHUMBIM, WJIH NPU3PAYHBIM, JIOJDKHO OBITH 00YCIIOBIIEHO 100pOM, T.
€. WCIIOJIHEHWEM HPAaBCTBEHHBIX TpeboBaHwmit» [13, c. 165]. Pamu moctmxenus
TAKOro BCEOOBEMITIONIEro J00pa YenoBeK JOIKEH IOMHSITHCS JI0 YPOBHS «BCeE-
LEJIOCTHOrO OBITHs». UelloBeK MOXKET CTAHOBHUTHCS BCEM JIMIIL «Yepe3 BHYT-
pEHHEE CBOE COEAMHEHHE C TEM, YTO II0 CYIIECTBY €CTh Bce», T. €. borom [13,
c. 161]. be3 atoro cotoza ¢ Gorom, 6e3 co3UAATENHEHOT0 O0XKBETO aKTa, KOTOPBIH
TEOJIOTH Ha3bIBAIOT «MMIJIOCTHIO», YEJIOBEK HE MOXET IOJAHSTHCS IO TaKOro
YPOBHSI COBEpIIEHCTBA, YTOOBI 3aCIy)KHThb OOOXKECTBJIEHHE W CTaTh WICHOM
napcerBa 60xbero [13, c. 204]. B.C. ConoBbeB mojara, 4To 3amoBeb XPHUCTa O
M00BU K ONMKHEMY JOJDKHA PAacHpOCTPaHATHCS Ha OTHOLIEHUS] MEXIy Hapo-
JlaMH, 100 KaXKIbIi Hapoj «OKa3bIBaeTCsl Ha Jele JIMIIb 0co0ot0 (HopMoil Bee-
MHUPHOTO COJep KaHHs, )KUBYIIETO B HEM, HAIOJIHSIONIErocs UM W BOIUIOMIA0-
IIET0 ero He JIA cedsl TOIBKO, a s Bcex» [12, ¢. 301].

[To muennro ConoBbeBa, XpUCTHAHCKAsl KyJAbTypa M CBOOO/HAs TEOKpa-
THUSI TOJDKHBI OBITH CO3JJaHBI Ha OCHOBE OPTaHHYECKOTO COEIMHEHUS IOJIOXKH-
TEJBHBIX BJIEMEHTOB JYXOBHOH KyibTyphl Bocroka u 3anazaa. [lepBbiii mar B
5TOM HaIpaBJIEHHH JOJDKEH 3aKII0YaThCs B BOCCOEAMHEHWH BOCTOYHOW U 3a-
nmajHoOM nepkBedl. BocrouHas 1epkoBb oOnagaer OOratcTBaMM MHCTHYECKOTO
co3epuaHus. 3amajgHas IEPKOBb YCTAHOBHMJIA HAJHAIMOHAIBHYIO JYXOBHYIO
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BJIACTh, HE3aBUCHMYIO OT TocynapcTBa. OCHOBOH BCEJIEHCKOM TEOKPaTHH SIBIIS-
eTcsl COI03 TOCY/AapCTBa M LIEPKBH, ONMMPAIONIMKCS HAa HPABCTBEHHYIO BIIACTh
nocnenHe. CnenoBatenbHO, CONOBBEB HAAEANCS, YTO HUMEHHO CIAaBSHCKUE
CTpaHbl, U B YacTHOCTH Poccusi, mepBbIMH 3a0kaT QyHAaMeHT CBOOOIHOM Teo-
KpaTum.

Hawnbonee pa3BepHyTOe ydeHHE KOCMH3Ma B KOHTEKCTE COLMAJIbHBIX
npeoOpa3oBaHWii M COBEPUICHCTBOBAHWS  YEJIOBEYECTBA  IPEICTABMII
K.3. IlnonkoBckuid. Hag Bonpocamu conuaibHO-(GHI0CO()CKOro Xapakrepa OH
Havaj pabotathk ¢ 1915 r. u 3aHUMaIICS 3TUM 10 KOHIa cBoux nHer. B 1920 1. B
OHOM M3 cBoux nuceM l{nonkoBckuii mucan: « TpymHO pemnTh, KaKue OTKpHI-
THSI Ba)KHEE: TEXHUUECKHE WM 10 YCTpoicTBy obmiecTBa. CKIIOHSIOCH caM 0e3
konebanus Kk mocienHemy» [15, m. 3]. 1IHMOMKOBCKHMI MOAXOMUI K PEIICHHIO
9THX W JPYTHX NPOOJEM C aHTPOIIOIOTMYECKOW TOUKW 3peHus. Ero riyboko
HMHTEPECOBAIIN MTPOOJIEMBI TyKXOBHOT'O Pa3BHUTHS YEJIOBEUECTBA, €ro BKUBAHUS
Tiepe JIMIIOM BO3MOXKHBIX TJI00aJBHBIX Yrpo3. B yacTHOCTH, O/MIU3KON M BayKHOU
TEMOM ISl Hero cTaja rnpoliemMa onpesesieHNs] MecTa XpUCTHAHCTBA U PETUTHA
BOOOIIE B Pa3BUTHH UYeJIOBEUECKOro oOImmiecTBa u KyibTypbl. [Ipobiema noncka
COLIMAJILHOTO M aHTPOIOJIOTHUECKOr0 Hieala TaKKe aKTyalbHa M 3HAUMMa B
TBOpuecTBe [[MONKOBCKOTrO N pyCCKMX KOCMHUCTOB. L[MOMTKOBCKMI BITOJHE SICHO
TIPE/ICTaBIIsUI cebe, YTO COBPEMEHHOE MY COCTOSTHHE OOIIecTBa OYEHb JajIeKO
or coBepuieHcTBa. HecmywaiiHo, uro yxe B 1916 r. mosBisercs ero pabora
«["ope u reHuit», CBHIETENBCTBYIONIAS O COUMAILHOM pa30dapOBaHUU aBTOpa
[16]. Hecitywaitao u To, uto mocie 1917 r., HauMHAET MOSBIATHCS BCE OOJBIIE U
Oomnbiie ero paboT couualbHOM HarpaBiIeHHOCTH. VIMEHHO B Iepuoja mocie
1917 r. ¢umocodhom pa3pabaThiBacTCs €ro COIMAIbHAS JTOKTPUHA, pa3BHUTas U
yriryOneHHast uM B iepuof 1923-35 rr.

OpHUM U3 TJIaBHBIX HEJOCTaTKOB COBPEMEHHOI'O OOIIECTBa, BEIYIIETrO
€ro K HECOBEpIIEHCTBY, M0 MHEHHIO IMOIKOBCKOTro, SIBISIETCS €ro pasfeiieH-
HOCTb, COIMaJbHAs pa3o0IIeHHOCTh. MIMeeTcst B BUIy IIPEX/e BCEro pasjese-
HHEe o0lIecTBa Ha KJIACCHI, COCIOBHS, KaCThl U T. 1. [{MONKOBCKMIA cyuTal, 4To
olpesiesIeHHOe pa3zienieHre o0IecTBa coxpanures u B Oyaymem. OH nucan: «Y
MEHSI 4eJIOBEYECTBO COCTOMT U3 5-6 pa3nesioB pa3HOM BHICOTHI, 00pa30BaHHBIX
BOJIEW caMoro Hapoja, ero cBoOOMHBIM BbIOOpOM. Ho 4jIeHBl 3THX KiIaccoB HE
MIPUKOBAHBI K HUM HaBEKH; OHM CBOOOJIHO, IO OOIIECTBEHHOMY BBIOODY, TIepe-
XOJT U3 OAHOrO Kjacca B apyroi» [17, c. 33]. CoxpaHeHHe COLMANBbHBIX pa3-
JUYUiA B OyaymieM oOIiecTBe, Ja)ke HIeajbHOM, 10 MHeHUo LluonkoBckoro,
Oyzer CBsI3aHO C TEM, UTO JIFOJM HUKOT/Ia He OyAyT aOCONIIOTHO paBHbI HU B Y-
XOBHOM, HH, MPEXJE BCEro, B MHTEIUIEKTYaJHLHOM, HH B (DU3MUYECKOM IUIAHE.
KTo-To mocTossHHO OyzeT BBIIENATHECS CBOMMH OCOOECHHBIMU CBOWCTBAaMH, Mpe-
XKJle BCEro, CBOMCTBaMHU yMma (BbIAAtolIMecs JOaU, TeHun). [loatomy, naxe B
n/iealIbHOM OOIIECTBE AIEKOro OyMyIIero MOCTOSIHHO OY/yT COXPaHATHCS XOTs
ObI HEKOTOPBIE PA3THYHSI.
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Takum 00pa3oM, IO MHEHUIO MBICTHUTEINS, BOSHUKACT OOBCKTHBHAS HE-
00XOIMMOCTh N3MEHEHHsI COIIMAIBHOIO YKIIazNa, €ro peopraHu3alii U COBEp-
IIEHCTBOBAHUSA. DTO JIOJDKHO CTaTh TVIAaBHOM, BaXKHEUIIIEH 3aadel JjIs YeIoBe-
YecTBa M VISl KAXKJ0r0 WieHa odmiecTBa. VIMEHHO Ha 3TO HaIpaBJsieTcs BCS CO-
MagbHO-(puUIocopcKas cucteMa B3MII0B L[MOMTKOBCKOro: TOCTHXKEHUE COLH-
aJIBHO CIIPaBEIJIMBOI0, PAMOHAIBHO YCTPOEHHOTO OOIIECTBA, IJIE CYACTIUBBI
BCE €ro 4JEHBI, Bce YacTH 3Toro odmectBa. Cieays 3a apuCTOTEIEBCKUM MHe-
HHEM O TOM, YTO YEJIOBEK IO CYTH CBOEH, 110 POXKACHHIO SIBJISIETCS CYIIECTBOM
COIMABHBIM, T. €. CTPEMSIIIUMCS KXUTh cpemu cebe momo0HbIX, [[romkoBckuin
OTMEYaeT «MHTYUTHBHOE» CTpeMJIeHHE Jtojiel K o0benuHenuo. [1o aTomy mo-
BOIy OH 3amedan, yTo «OOpa3oBaHHe KJIACCOB — ECTECTBEHHOE, MaJjlOCO3Ha-
TENIHOE CTPEMIICHHE JIIoeH K 00benHeHuo0. Briciiee o0beiMHEHE HU3IINX
(xknetkn). CtpemiieHue oOIecTBa WIIHM, BEPHEE, TOJIBI K YCTAaHOBIICHHIO Kiac-
COB €CTh OeccO3HaTeNbHOE JKeJlaHWe OOIIECTBA YBEIMYHTH CBOIO CHIY. JTO
JocTuraercs yepe3 ooweauuaenue» [17, c. 35]. HeomHOKpaTHO yka3bIBalIOCh Ha
TO, YTO HJeH (PPaHIly3CKOro IMPOCBEUICHUs] HANOOJIee CHIIBHO MOBIHUSIIM B 3TOM
Borpoce Ha (OpMUpOBaHKE MUPOBO33peHHUs [{noaKoBCcKoro, B 0COOEHHOH cTe-
MIEHU YTOMMYECKUE uaeanbl GpaHiy3ckoro mpocsemenus [18, ¢. 55]. Cam [u-
OJIKOBCKH ITOATBEPIKAAN, YTO HanboJiee Ba)KHbIE MPOOJIEMbI, B YACTHOCTH CO-
LIMAJILHOT'O XapaKTepa, Y)Ke JaBHO BOJHOBAIM YEJIOBEYECTBO, M OH JIMIIb NPO-
JIOJDKAET JETI0 CBOMX BEITUKHUX MPEIIICCTBEHHUKOB: «HeT HIMYero BaxkHee TOro,
0 4yeM s cobmparock ceigac roBoputh. OO 3TOM yKe MHOTO paccykaaiu (paHee
MeHs1) MbIcauTend. [loka oHM KMiH, Jaxke CITyCTsl BeKa MOcClie UX CMEpTH, OK-
pyXatomye ux 0osiee BOCIIPUUMYHUBBIE JIFOIU YBJIEKAJIHCh UX YBEPEHHOCTHIO U
Taioke Bepuimy» [19, 1. 1].

CornacHo [IMONKOBCKOMY 3THM €CTECTBEHHBIM UMIICPATHBOM SIBJISIETCS
CTpeMJIeHHE K JIOCTIDKeHHIO cuacThs. [lo mHeHmio I{monkoBckoro, cyactbem
SIBIISIETCSL OTCYTCTBHE CTPaJaHMi, YHUUTOKEHUE BCEI'0 HECOBEPIIEHHOTO, OOph-
0a ¢ HEraTUBHBIM, C TEM, YTO MOTCHIMAIEHO MOXKET PUBOIUTH K CTPAJTAHUIO U
4eJjoBeka, u obmiectBa. [lo 3ToMy NOBOY OH mUcal, HampuMep: «Y Hac ecTh
pa3ym. OH HaM TOBOPHT, YTO HaM OYJET TOJBKO TOTAa XOPOIIO, KOrja BO BCe-
JIeHHOW OyJyT OIHM COBepIIeHHBIE cymiecTBa. <...> [Ipexxie Bcero, Bce cylie-
CTBa JIOJDKHBI OBITh CO3HATENBHBIMHU, T. €. JOJDKHBI IOHSATH, YTO KM3Hb HAJIO
HaNpaBJIATh K YHUITOXKEHUIO CTpaJaHui U K coBepiieHcTBY» [17, c. 9]. Takum
00pa3oM, INIaBHOM Hjeel 3/1eCh SIBISIETCS YTBEPKICHUE MBICIUTENS O TOM, YTO
LETbIO JIESTENBHOCTH BCEro OOIIecTBA M KaXKAOTo €ro 4YjeHa JOJDKHO CTaTh
CTpeMJICHHE, pa3yMHOE JKellaHWEe CENaTh CYACTIMBBIM BECh KOCMOC, KaXIYIO
€ro 4acTh. JTO 3HAYMT, YTO HE JOJDKHO OBITH CTpasiaHui U xKecToKocTH. C 3TUM
Ha/mo OOpOTHCS M TOTZA CYACThE, KAK OTCYTCTBHE BCErO HEraTHMBHOI'O CTaHET
peansHOCTRIO [20, 1. 1]. B «KoHcmekre kocMudeckoit pumocodum» [lronkos-
CKHUI TIHCaJl O TOM, YTO CYACTHEM SBJISIETCS CBOOOA (B TOM YHUCIIE M CBOOOAA OT
CTpasllaHui) U MaTepHajbHasi 00ECIIEYeHHOCTh. DTO SIBIISIETCS HCTOYHHUKOM 00-
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LIECTBEHHOI'0 YCTPOMNCTBA JIOAEH, HCTOUHUKOM MX 3aKOHOB, MX MoBeaeHus [19,
1. 1006.].

Uro ke SBISCTCSA JBUTATEIEM COIMALHOTO IMPOrpecca, MOMHUMO CTPEM-
JICHUSI YeJIOBEKa K CYacThi0? UTO MOXKET peabHO CIOCOOCTBOBATH MPOrpeccy
obmrectBa? [1o MHEHHUIO YISHOTO, 3TO, PEXKJIE BCETO, MPOrPECcC HAYKH U TEXHU-
KH ¥ TIpOocBeleHue Hacenenus. «HoBoe obmiecTBo», mo MHEHUIO 1[HONKOBCKO-
0, JIOJDKHO aKTHBHO 3aHUMAThCS YCTPAHCHHUEM HECOBEPIICHHOTO, TIPEX/IE BCe-
ro, B kuBoi mpupose. «HoBoe oOmectBo» [[HMOTKOBCKOrO HOCHT SIPKO BBIpa-
JKCHHBI TOTAJIUTAPHBIA XapakTep, XapakTep JUKTATYphl, HO 3TO JIUKTaTypa
JIEMOKpaThIecKasi, TPSKIC BCErO0 JUKTATypa pasyma. Hemb3s 3a0bIBaTh, 4TO
U7CU HJCAbHOrO 00IecTBa (opMHUpoBaIich B Quaocoduu [lrmonkoBckoro B
Havajie XX B. BO MHOTOM TIOJ] BJIMSIHUEM PEBOJIONMOHHBIX COOBITHIA, IPOUCXO-
muBmmx B Poccun. C mo3uiuil Hamero BpEMEHH STH B3IVl MOXXHO OIICHU-
BaTh JIUIIL OTPUIATENEHO. Ho MMeeM i MBI paBo Ha moo0HEIH moaxon? He
Oyner ju OoJiee OMpaBJaHHBIM U OOJIee JTOTHYHBIM ITOIXO C MO3UIUN HCTOPH-
YECKHX, C TIO3UIUI TOr0 BPEMEHHU, KOTJ]a UICH PaIUKAIBHOTO, PEBOTIOIMOHHO-
T'O MEPEyCTPONCTBA OOIIECTBA M MPUPOIBI HOCHIIU BIIOJTHE €CTECTBECHHBIN U Ha-
YYHBIA XapakTep W ObUIA IMHPOKO PACIPOCTPAHCHBI B OOINECTBEHHOM CO3HA-
HuH, B padorax ¢uaocodoB u ucTOpukoB? B TO jke BpeMsl, MbI BITOJTHE pa3ieis-
eM MHenne B.B. Ka3iTHHCKOTO, CUHTAIOMIEro, YTO TMOMOOHBIC B3TJISJIBI
K.3. [IHONKOBCKOT0 «CIIOCOOHBI CHITBHO 33/1€Th HDABCTBEHHBIC UYBCTBA JTFOOOTO
YeJI0BEKa, HE3aBUCHMO OT TOTO, SIBJISICTCS JIM OH HEBEPYIOUIUM HITH BEP YIOIIUM.
Huxkakue ¢hopMBbI )KU3HH, TAXKE CaMbIe IPUMUTHBHBIC, HE MOTYT OBITh BEIPBAHBI
u3 "Benukoii neru [pupoasr” 6e3 yriepOa i BCeIeHCKOro opranmsmay [21, c.
361-362].

Ho, B TO 5xe BpeMsi, HElIb3sI 3a0BIBATh U O TOM, UTO IOJTOOHBIC aKTHBHO-
IBOITIOIMOHUCTCKUE, MPeo0pa3oBaTeIbHBIC, MPOTPECCUCTCKUE MOIXOIBI BOOO-
e XapaKTEePHBI IS Y4eIOBEUESCTBA BO BCE HCTOPUUYCCKHE SITOXHU €ro CYIIECTBO-
BaHus. VIMEHHO Ha 3TO sBJICHUE oOpamian BHuManue B.U. BepHanckuii, Biep-
BbIe (hopMyupys HoocepHbIil mpuHIUM: «<...> KpuBas BO3ICHCTBUS UYeIOBE-
4yecTBa (Ha MpUPOAY) OBICTPO momHuMaercs. M HUKakoro HamMeka Ha TIOBOPOT-
HBIA IMyHKT WX HAa 3aMEUICHHE 3TOr0 MoibeMa He Habmomaercs» [22, m. 6].
bonee toro, xak u npeasuaenu 3to K.O. Huonkosckuii u B.U. Bepnanckuii,
MIPOIIECCHI MPEOOPA30BATEIBCKOMN JACIATEIIEHOCTH CO CTOPOHBI YEJIOBEYECTBA, €ro
HAYKH M TEXHHUKH Bce Ooyiee U OoJiee HAUMHAKOT PACIPOCTPAHATHCS BHE 3eMITH,
nepedpachIBaThCI HA KOCMUYECKOE MTPOCTPAHCTBO, Mpyrue miaHeThl COTHEYHOMH
CUCTEMBI.

Taxxe u B mpeacTaBiIeHUU [[MOTKOBCKOTO MPOMCXOTUT H3MCHEHUE U
YCOBEpIIICHCTBOBAHKE YEIIOBEUECKOr0 OOIIEeCTBa Ha 3eMIIe U HEMOCPEICTBCHHO
CBsI3aHHAS C OTHUM HEU30exHas TpaHCchopMaIus 3eMHOM oBepxHOCTH. KapTuHa
Ooree yeM yromuueckas, Oojee Onu3kas K aHtacTuke. M CBsI3aHO 3TO MpexIe
BCEro, M0 HAIIEMy MHCHHIO, C COIHMAJIbHOW HEYBEPCHHOCTHIO [nonkoBCKOTO.
HIMeHHO OHa 3aCTaBIISET YUCHOrO MPOJOKUTH OUCKU pedopManuu od1mecTBa
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B TCUCHHE BCEH ero xwu3HH (mompodHee B [23, mi. 4]). He Buas peanbHBIX BO3-
MOXKHOCTEH M3MEHEHUs OOIECTBA HACTOSIIECTO, OH TIEPEHOCUT ATU MPOIECCH B
Oynyiiee, BBIBOMIS UX, B KOHEYHOM HTOTE, 3a MPECIbl 3eMITH, B KocMoc. VIMeH-
HO PElIeHHI0 COLMAIbHBIX 3aJ]a4 B 3HAUUTENBHON Mepe mocpsiieHa Bes «Koc-
Mudeckas ¢urocopus» [{uonkoBckoro. Ha ocHOBaHMU 3TOTO0 MBI MOXKEM CUU-
TaTh [{MOTKOBCKOr0 OMHUM M3 OCHOBATENel KOCMUYECKOH COLMOIOTUY.

13.
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YEJOBEK BY IYHIET'O
B COHUAJIBHOU YTOIINH K.3. IUOJKOBCKOI'O
A .B. Xopymxuii

[MoaroroBurenbHbIe MaTepuaibl K pabotaM [{HOIKOBCKOTO 1MOKa3hIBAIOT,
YTO Y4€HBI HEOJHOKpATHO, HauMHas ¢ 1918 r., npeanpuHUMaIN NONBITKH aTh
00001IEHHOE HM3JIO)KEHHE CBOETO NPOEKTa, KOTOphle HE YBEHYAIHCh YCIIEXOM.
CTaHOBHTCS SICHBIM, YTO MBICIHTENb XOTEJI HE CTOJBKO HAaIKMcaTh HTOI'OBOE
COYMHEHHE, CKOJIbKO O0BEINHNTH YXKE CO3JaHHbIe paOOTHI B JIOTMYECKH TTOCIIe-
JIOBATEJIbHBIE IUKJIBI, TaK, YTOOBI U3 UTEHHUS MPEbLIYIIEro TEeKCTa SICHee CTa-
HOBMJIOCH COJIepKaHMe mocieayromero. [{nonkoBckuid, cie1oBaTeNbHO, HUKO-
IZla He paccMaTpHBajl CBOM pabOThI KaK CaMOIIEHHbIE, HO CUMTAJI UX COBOKYII-
HBIM HM3JIO)KEHHEM CBOMX B3IJISZOB Ha MPOOIEMy COBEpIIEHCTBOBAHHS YEIOBE-
YecTBa.

[MpumeuartensHO, YTO MBICIMTENb HE OTICISUT ONHCAHUA CTPYKTYpPHI
«HMJIEATBHOTO CTPOS» U IyTEH ero JOCTHKEHHs oT (hritocodckoro 000cHOBaHUS
cBOero mpoekra. Tak, B pyKonucH «XpOHOJOIMYECKUH MOPSIIOK COIUAIIBHBIX
counHenuit» (1918) LlnomkoBckuil cieayromuM 0o0pa3oM ONUCHIBAJl Pa3BHUTHE
cBoux B3MIAA0B: «ITHKa. 1903 1. 'ope u rennit. 1916 r. boratcrea Beenennoii.
[1918-1919 rr.]. CBoiicTBa yenmoBeka. [1917-1918 rr.]. CoBpeMeHHBIN 00IIECT-
BeHHBI cTpoil. [1917-1918 1r.]. WneansHbiit crpoit xusHu. (IlepBbIii Kpyr
Mmeicieit). 1917 r. Kak ycrponuTs 00mIecTBo 1 co3ziaTh 0J1arococtostHue. ABT.
1917 r. (Bropoii kpyr mbicineii). ObuiectBenHbIi ctpoii (Tperuii Kpyr MbIciei).
Wronp 1918 r. TlpukiitoueHUst OMHOTO TyXa B TCUCHHE TPWLIHMOHOB JIeT. (4-i
Kpyr Mbicne). [1917-1918 rr.]».

DTO BHOBB IMOKAa3bIBaeT TIIyOOKOE BHYTPEHHEE eIUHCTBO pador I{uor-
KOBCKOT'O MO COIMAJIbHBIM BOMPOCAM M MOATBEPKJIACT MPABOMOYHOCTH MPOBE-
JICHUs] PEKOHCTPYKIMH €ro COIMAaJIbHOrO IIPOEKTa KakK IEJIOCTHOrO OOBEeKTa
n3ydenus. [lo ypoBHIO, Ha KOTOPOM OH OBUI CO3/aH, IUIaH JOCTMXKEHHS «HIe-
AJIBHOTO CTPOSI KHM3HW» OTHOCHUTCS K JINTEPATYPHO-TEOPETUUECKUM YTOIHUSIM U
W3JIOKEH B IEJIOM psiJie pasHsILIIMXCs 0 00BEMY PYKOITUCEH U OImyOIMKOBaHHBIX
TpyaoB. VX u3ydyeHue IOKa3bIBA€T, YTO 3TO ONPEAEIECHUE B JAHHOM CIIydae
MOJXOAUT KaK HeNb3d Jiydlle. B Hacienuu ydyeHOro MOXKHO HAWTH W JIUTepa-
TypHBIE€ (paHTa3uM, NOMYJISIPHO M JOCTYITHO ONMCHIBAIOIINE OOIIECTBO OymyIie-
T0, ¥ COIMAILHO-ITOJIMTHYECKHE TPYIbl, U (huiocodckoe 060OCHOBaHHE dTHUE-
CKUX HOPMAaTHBOB, TTOJIO)KEHHBIX B OCHOBY «HJI€aJILHOTO CTPOS.

[Inan ymydmreHus! kU3HU 4denoBedecTBa, BeIABUHYTHIM K.O. I{nonkos-
CKHM, COOTBETCTBOBAI (hopmyie mporpecca, nanHoi [1.JI. JlaBpobim: «Pa3Bu-
THE JIMYHOCTH B (PU3MUECKOM, YMCTBEHHOM M HPaBCTBEHHOM OTHOIIECHHH; BO-
IUTOLIeHHE B OOIIECTBEHHBIX ()OpMax WCTUHBI M CIpaBeIMBOCTH». B TO ke
BpeMs, 3TOT IUIaH ObUT OCHOBaH Ha (prirocoh)CKO-ITHIECKOM YUEHHU MBICIHTENS
1 JIOJDKEH OBUI NMPUBECTH K pean3alniy TPeOOBAaHUN «MCTHHHOTO CEOsITIOONs»,
(neficTBHIf M3 MHTEPECOB «aTOMay ), TO €CTh UCIOJHEHNIO «BOJH BCEJICHHOMNY.
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B 1927 r. yuensrit nmucan: «llepBblif BaxkHeHMil mar — pazyMmHoe 00-
IIECTBEHHOE yCcTpoicTBO. OHO gacT: 1) 3HaHME; 2) OIarococTosHuE; 3) MHOTO-
YHCIIEHHOE HaceleHHe, — KaK OJJHO M3 HEOOXOJMMBIX YCIOBUH IUISt TOCIIOICTBA
Hax 3emuteil; 4) 0e3007€3HEHHOE YHHUTOXKEHUE JKUBOTHBIX U YCOBEPIIEHCTBO-
BaHHe pacCTEHHH; 5) yiIydlIeHHe YeI0BeYeCKrX opox; 6) modeay yenoBexa Hal
npupooi... 7) 3aBoeBaHa Oyner ConHe4Has cUCTEMa M 3acelieHa COBEpILIEH-
HBIMH ITOTOMKamHu 4enoBeka. Hacenenne CoiHEUHON CHCTEMBI CKOPO MPEBBICUT
3eMHOE B MUJUIHAP/BI Pasy.

[{ronkoBCcKkMiT HE 3aHMMAaJICS UCTOPUYECKHMMHU HCCIIEIOBAaHUSIMA B CO-
BPEMEHHOM ITOHMMAaHUH 3TOTO CJI0Ba. B McTopHuu 4YenoBedecTBa ero MHTEPECOo-
BaJIM MPEUMYILECTBEHHO TaK/e€ BOIPOCHI, KaK YBONIONUS 3€MJIH C BOZHHUKHOBE-
HHEM Ha HeH JKUBBIX CYIECTB, BKJIOYasl YeJloBeKa (M HEKOTOpHIE €ro oomiecT-
BEHHBIE MHCTHUTYTHI), & TAK)KE MPOIUIBIE OMBITHI 110 CO3JaHMIO JIYYIIero o0Iie-
CTBEHHOro ycrpoiictBa. B paborax «lIpomenmee 3emiam» u «CoBpeMeHHOE
COCTOSIHME 3eMJIM» YYEHBIH Jan 0030p IeoJOrHYecKON MCTOPUM 3eMITH U Iie-
PHOIU3AIMIO Pa3BUTHS HAa HEH JKU3HHU BIUIOTH JO TOSBIECHHS UYEIOBEKA, UMEs
LETBI0 «OCMBICIIUTH TPONUIOE 3eMJIM U Pa3BUTHE €€ OPraHUYEeCKOro MHUpay;
TIO/IBEJT UTOTH 3TOW IBOJIIOIMK HAa MOMEHT HaIlMcaHust cBoux pabot. BunHo, uTo
[{yonkoBCckHi paccMaTprUBal pa3BUTHE YEIOBEYECTBA KaK €CTECTBEHHOMCTOPH-
YEeCKHi mpolecc, TOHUMasl ero Kak OJMH W3 JTAroB 3BOJIOIHMN XKHU3HU BOOOIIE.
Tak, u3mMeHeHue cpenpl OOMTaHWs — BBIXOJ| )KU3HH M3 BOJBI HA CYyIIy — IO
MHEHHUIO YYEHOrO, IO3BOJIMII JKUBBIM CYIECTBAM IIOJYYHTh TBEPAYIO OIOpPY,
CBOOO/IHBIN KHCIIOPO ISl TIPOLIECCOB TOPEHUs, OOJNBIIYI0 CBOOOIY INepeaBH-
XKEHUs, YTO MPHUBENO, B KOHEYHOM HTOTe€, K CO3[aHWI0 MHAYCTPHU Ha 3€MHOM
mape. OTclofa Takke 00OCHOBBIBaJIaCh HEOOXOAMMOCTH BBIXO/Ia B KOCMOC —
o4yeperHoi CMEHBI cpelbl OOWTaHUs — KaK YCIIOBHE NalbHEHIEH 3BOIIIOIMH
YeJI0BeYeCTRa.

C TOYKM 3peHHs CBOETO «MOHHM3Ma BCEJICHHOI» OH ITOKa3bIBall, YTO CO-
CTOSIHHE PACTEHUH M )KMBOTHBIX IUIAHETHI «Jajieko He Onectsime». Vicropus ux
pas3BUTHS €CTh LIeNb BCE BO3PACTAIONIMX (C MOBBINIEHHMEM YYBCTBUTEIILHOCTH)
MYYEHHH, a «MaJI0 CO3HATENHEHOE YeIOBEUECTBO €Ille YCHIMBAET 3TOT a1 )KECTO-
KM YHUYTOXXEHUEM JMKUX U OCOOCHHO JOMAITHUX KUBOTHBIX).

JIvmpe 1o oTaenbHEIM 3aMedaHusiM L[MOTKOBCKOT0 MOXKHO CYZIUTH O €T0
OLIEHKE JKM3HH CTpaHbl. Tak, pa3BuBas CBOH IJIaH OpraHU3aluy OOIIMH, OH TH-
caJl, 4TO TIPH HEIOCTAaTKE JOCTOMHBIX KaHIWIATOB B BBICIIEE OOIIECTBO B Ka-
KOM-JIN0O celle, «JIIOJM BBICIIUX KYITBTYp MOTYT IOMOJIHHUTE 3TOT HEAOYET M3-
OpannbIX. Hanpumep, aMepuKkaHIb! JUIsl aHTIINYaH, TTOCIEIHNE U HEMIIEB, 3TH
JUISL TIOJISIKOB, TIOJISIKH JUISl PYCCKHX, PYCCKHUE JUISi MOHTOJIOB U T. 1.». BeposiTHo,
Ha TaKylo KIacCH(UKAIMIO MOBIHsIA HE TOJIbKO LUBHIM30BAHHOCTH, IPOCBE-
IIIEHHOCTh TOM WJIM MHOW CTPaHbl, HO U €€ CIIOCOOHOCTH K 9BOJIIOIMOHHOMY ITy-
TH U3MEHEHUH.

WHTepecoBany yd4eHOro ¥ MOMBITKH KOHKPETHOT'O BOIUIOIIEHHS YTOIHH,
CO3JaHusl OOLIMHBI JIIOJIEH, OTHOIIEHUS! MEXIy KOTOPHIMH CTPOHMJIMCH OBl Ha
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MPUHIUIIAX CIPABEUTUBOCTH. [ TaBHBIM JIJIsl YCTOWYMBOCTH TAKOW OOIIUHEI, IO
LI1OJIKOBCKOMY, SIBISUTHCH HE COIMATbHO-3KOHOMHYECKHE (haKTOphI, a COBMEC-
TUMOCTh YJIEHOB OOIIMHBI, UX YMEHHE XUTh OOIIeKHUTHEM. 10 €ro MHEHUIO,
HMMEHHO HEMPABUIIbHBIN MO00p YYaCTHUKOB TAKUX COIMATBHBIX SKCIIEPUMEH-
TOB B MPOIILIBIX, U3BECTHBIX UCTOPUH CITydasx, O0YCIOBUII UX Heymauy: «<...>
Kak 310 mokasaiu W3BECTHbIE UCTOPHUYECKUE OMBITHI U TOMBITKH, — ceidac
TIepeJIeHSATCSI, IEPECCOPSITCS, TIEPEAEPYTCS U pa30eryTcs».

OpHaKo, MCXO/IS U3 TOTO, UTO «IIOKA MbI HMEEM BIIUSIHUE TOJIBKO HA 3€M-
HOM [Iape U MMOTOMY MOXKEM 3a00TUTHCS JIUIIL 00 YCTPOWCTBE JKU3HKU HA HEM,
MOAABJISIIOIIee OOJBIIMHCTBO TPY/IOB MO COIMANBHBIM BorpocaM [{uonkoBckuii
MOCBSATHJI HMEHHO COBEPIICHCTBOBAHHUIO YEIOBEUECKOTO OOIIECTRA.

VYuensiid, BuguMo, Beaea 3a [1.JI. JIaBpoBBIM cUMTall, YTO «BBICOTA 00-
IIECTBEHHOT0 YCTPOWCTBA €CTh PE3yNbTaT (PM3MUYECKUX M JYIIEBHBIX KauecTB
obmrecTBa, T. €. pediaekcomorus (TICUXOIOTHs) eCTh OCHOBAHUE COIIMOJIOTHID.
IToaTOoMy YacTh CBOMX pabOT OH MOCBSITHJI CBOMCTBAM YeJOBEKAa U UX BO3MOXK-
HOMY BJIMSIHUIO Ha COIMAIIBHOE YCTPOUCTBO.

OcHOBHOV stuetikoii Oymymero obmectBa L{uonkoBckuii BUeN OOITUHY,
nepesi KOTOPOH CTOSUTH IBe OCHOBHbIE 1enu: «OfHa 1enb — B3aUMHOE U3yde-
HHUE, OTOOpaHUE TYYIUX U YITydIIeHue mopo, Jpyras — oOlieryeHue MaTepu-
aJIbHOM JKWU3HH; HAIIpUMeEp, BBITO/IBI OOIIEXUTHS, 00paboTKu 3emin, GpadpuaHO-
T0 Jiefia, BJIaICHUsI COBEPIIEHHBIMU OPYAUSIMH U T. J1.».

«enp Takoro ycrpoiictBa — M3BIeYb HauOolee 1eecoo0pa3HbIM CIIo-
cO0OM CaMBbIX JIOPOTHX JJIsl YEJIOBEUECTBA JII0JIel U 00bETUHUTh MU MHD. <...>
Ienp Takke B TOM, 4TOOBI BOCIIOIB30BATHCS T'€HHAIBHBIMU JIIOJBMHU, PA3MHO-
JKHUTh UX, YCOBEPIIEHCTBOBATh U HAMOJIHUTH UMU MUp. VX 00sI3aHHOCTh — 3a-
OOTUTHCSA O BCEM YEJIOBEYECTBE, OOBEIUHUTD MX OOIIECTBEHHBIMHM 3aKOHAMH,
COBEpIICHCTBOBATh OOLIECTBEHHOE YCTPOMCTBO M CaAMHX JIIOJICI», — TOSICHSIT
IInonkoBckuii.

Berymas B 00uuHy, denoBek Opai Obl Ha ceOst JOOPOBOJIEHO HEKOTOPEIE
JIOTIOJTHUTENbHBIE 00S3aTENILCTBA, PETIAMEHTHPYIOIIUE YCIOBHUS KU3HHU, TO €CTh
noanaaan Obl Moj JelicTBHE OOIIECTBEHHOTO 3aKOHOAATeNbCTBA. OHO JIOIKHO
OBLJIO COBEPIICHCTBOBATHCS T10 MEPEe BOCXOXK/ICHHUS K O0Jiee BHICOKOMY YPOBHIO.
B nenom, [{noiakoBckuii Tak OMUCHIBAII OOIIYIO CUCTEMY 3aKOHOB IO MEpe BOC-
XOXKIEHUsI 00IIECTB (TO €CTh BO3PACTAHHS YPOBHS OOIIMHBI M CO3HATENLHOCTH
ee wieHoB): «<...> [locterneHHOe orpaHu4yeHue npas codbctBeHHOCTH. Ilocre-
MEHHOE Pa3BUTHE COOCTBEHHOCTH 0OuIecTBeHHOH. [locTemeHHOe cOMmKeHne
yieHoB obmiectBa. CooTBeTCTBYIOIIAas OOCTaHOBKa Bce yimydmraercs. [locre-
MIEHHOE BO3BBIIIEHHE HPABCTBEHHOCTU. IIOCTENEHHOE YCUJIEHHE CTPOrOCTH
noznbopa poanueit. [TocTerneHHOE CTpEeMJICHHE YBEIHYUTh CUITY Pa3MHOKCHHS.
XopolmMy TPOU3BOAUTENSAMY YIYUIIAIOT HU3MlIHe obiiectBa. IlocTerneHHbIe
OrpaHUYCHUS cBOOOJBI OpakoB U crpacteit. OcnabiacHuEe POJCTBEHHBIX YYBCTB.
Ocnabnenne pU3NIECKON AEATETHPHOCTH U YMCIIa YacoB 00s3aTeIHHOIO TPY/Aa.
YcureHre yMCTBEHHOM JEITEIBHOCTH M YHCNIa 00S3aTeNIbHBIX YaCOB YMCTBEH-
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Horo Tpyaa. HenpepbiBHOE ynydllleHHE YCIOBUM KU3HU, MUTAHUS U Pa3MHOXKeE-
nust. HenpepeiBHOE ocnabienue cTpaxa Haka3aHus 3a MPECTYTUICHUSD).

YcueHue cTporocTu B rmoadope napTHEPOB, B PErjaMeHTald APYTHX
CTOPOH JKM3HH B OOIIECTBaX BO3PACTAIOIIEr0 pa3psaa BO MHOTOM COJMKAaeT
MIPOCKT «UACATBHOTO cTPOs»» ¢ paboramu [Imatona, T. Mopa, T. Kammareist u
JIPYTHX aBTOPOB CTABIINX KIACCHUECKUMH YTOIHH, YTO, KCTATH, OTMEYalI U caM
IInonkoBckuii.

Wnes enuHeHus mioeil npeanonaraiga ycrpaHeHne MEX1y HAMH JIFOOBIX
KOMMYHHUKaIMOHHBIX OaphepoB. «KakIplii 4enoBeK MOKEH OBITh MPOHUKHYT
BBICHINMH HJESIMH, BEIyIIMMH BCEX JIIOZEH K CUACThIO U COBEPIICHCTBY. Tako-
BbI MBICJIM O €IMHEHUH U OpaTcTBe BceX HaponoB. Ho kakoe MoxkeT ObITh Opat-
CTBO, €CIIM BCIIEICTBUE pa3ivuMsl A3BIKOB MbI Apyr Apyra He noHumaem! He
OyleM BBIYMBIBATh HOBBIH SI3BIK, TAK KaK YCIIEX PUCKOBAH M TAKHE OIBITHI (3c-
TIepaHTo) MOKa He JajlM MPAaKTHUECKUX pe3ynabTaToB. ['opa3sio mpolie n Haiex-
Hee, eCIIM BCE SI3BIKHM OYJyT, IT0 BO3MOXHOCTH, JIOCTYIHBI JUIs ycBoeHus. Tornia
€CTECTBEHHBIM IIyTeM o00pa3yeTcs MEXKIYHApOAHBIN s3bIK». L[HMomKoBCKuit
npeaaran peopMHUpOBaTh S3BIKM, B YaCTHOCTH, YHU(HUIHMPOBATH al(aBUT U
MpaBoITMCcaHKe, pa3padoTal MPUHIMIAAIBHBIHN TUIaH TAKOTO MPeoOpa30BaHUsL.

HccnenoBaTeny HEOJHOKPATHO OTMEYald, YTO CO3JaHHE HOBOIO, MpH-
CHOCOOJIEHHOT0 K 3ampocaM NpaBsIIei AITUTH S3bIKa SIBISETCS OJHOW M3 YepT
TOTAJIUTAPHBIX PEXHMMOB, B CBOEH KpaiiHel (opmMe OHa OTpaswiiach B «HOBO-
s13ey, onrcanHoM B pomane J[x. Opyaiia «1984y». AHanu3 coluanbHbIX YTOMUM
TIOKa3bIBAET, YTO UCKYCCTBEHHOE CO3/IaHMe (MIIH Tepeco3/laHne) s3bIka, 00bIya-
€B ¥ BOOOIIE JIOOBIX YCTAaHOBJIEHHMI YEIOBEUECKOM KU3HHU SIBIISIETCS OTHIO/b HE
MOHOIIOJNHEH TOTaJIMTAapHOTO CTPOs, HO — OoJiee MIMPOKO — OJHUM M3 MPOSIB-
JIEHU! YTONHNYECKOr0 CO3HAHMUS, CTPEMSIILETOCS CO3/1aTh CEMUOTUUECKOE €IHH-
CTBO, OOIIYI0O 3HAKOBYIO CHCTEMY M PAacCHpOCTPaHHUTH CBOIl KOHTPOJIb Ha BCE
cepbl UeoBEYECKOT0 OBITHSL.

[{ronkoBCckHii cTpeMmIIcsl BEIpaboTaTh, KpOME €IMHOTO S3bIKa, «0o0IIe-
YeJOBeYECKHE MEPBI» JJIMHBI, BPEMEHH M Macchl, MO0 pa3HOOOH B HUX «3aTpya-
HSIET CHOIIEHWE CTpaH, MPOU3BOIUT MYTAHUIY W MEIIAeT UX OObEANHEHUION.
OH XO0Ten 3aMEHHTh COBPEMEHHBIE TOpPOa M cella eAWHOM (OpMOU MPOXKHBaA-
HUSI — OOIIMHOW, BBECTH HECKOJILKO TUTIOB KHJIbsI M OAEXK/IbI, OOIIUX ISl BCe-
T'O YEJIOBEYECTBA, U T. /1., B TO K€ BPEMs, OH ObLI BHIHYKJECH ITOCTOSTHHO OrOBa-
pUBaTh WCKIIOUEHHS W3 COOCTBEHHBIX NpaBHJ, BBI3BAHHBIE CTOJIKHOBEHHEM
peabHOTO U UEaTIBHOTO.

Ho, HecMotps Ha Bce comHeHHs, [{nonKoBCKMii Bce-Taku ObLT BHYTpEH-
HE yBEpEH B TOM, YTO €MY YJIaJIOCh HAHUTH BEPHBIN MyTh, CIENys KOTOPBIM, Ye-
JIOBEYECTBO MPUJET K CYacThio. [103TOMY 3HAUUTENbHOE BHUMAHUE YUEHBIN
YIIeIIsT TOUCKY KOHKPETHBIX ITyTel BOIUIOIIEHHMS B )KU3Hb €ro IJIaHa.

PaccmoTtpeB cocTossHIE COBPEMEHHOT0 EMY Y€JI0OBEUECTBA — OTIPABHYIO
TOYKY TPpeo0pa3oBaHuil — W pe3yNbTaThl NPOILIBIX COIMHUANBHBIX dKCIIEPHUMEH-
TOB, [{MOMKOBCKHUIT pHUIIIEN K BBIBOAY, YTO HENPEOJONUMBIX MPENITCTBUN JUIs

30



peanu3anuy ero NpoeKTa HeT M YTO Ha JIAHHOM JTarle 4acTHasi COOCTBEHHOCTh
Hauboliee BCEro COOTBETCTBYET CBOMCTBaM dYelloBeKa (CIIOCOOCTBYs, B TO JKe
BpeMsi, OTBICKAHHIO «ABHTaTelneld mporpecca»). CienoBaresbHO, IPH Pa3yMHON
MOJNMTHKE, HANpPABICHHOW Ha OrpaHWYEHHE HETaTHBHBIX IIOCJIEACTBHH, OHA
MorJia Obl TOCTY>KUTb OCHOBOM JUISI IOCTHIKEHHS KUICAJTBHOTO CTPOSI.

Pesromupys cBoil mpoekt, I{uonkosckuil mucan: «CymHOCTh Hpezsa-
raeMoro mpeoopa3zoBaHus 00IIECTBA COCTOUT B TOM, YTOOBI YCTaHOBUTH JIEMO-
KpaTHYECKYIO0 PECIyONIMKY BpOJE aMepHKaHCKOH, cymectByromieir B Coemu-
HeHHbIX [IITaTax AMepHuKH U TOCTYNHOM JIOAM U ceifyac 1o ux cBoiictBam. Ho
5T0 B HU3aX. OJJTHOBPEMEHHO M3 HUX BBLICISIOTCS 00IIecTBa, Bce Ooree U Ooiee
ONHM3KHE K KOMMYHH3MY».

Jls ycriexa OIBITOB apTeIbHOW YKM3HH, 10 MHEHHUIO MBICIHUTENSI, HEOO-
XOIMMBI OBUIN «JIIOAM C 3a4aTKaM{ TaKHX CBOWCTB: CHJIa B COEIMHEHUH C Kpa-
COTOI0, 37I0POBbE B COIO3€ C YMOM, TBEP/IOCTH C KPOTOCTEIO, JIIO0OBH K JIFOISIM B
COCJIMHEHUH ¢ HEKOTOPOW JI030# JIIOOBH K cebe, K JeTsM, OJMM3KUM U JTY9IITHM
JIIO/IIM, COCPE/IOTOYEHHOCTh Ha Ba)KHEHIIEM, KpacHOpeYre ¢ yMEPEHHOCTHIO B
CJIOBE, IIOZOBUTOCTD BMECTE C LIEIIOMYJIPUEM U T. A.». 3aMETHO, uTo 31ech Llu-
OJIKOBCKMI NMPUMEHSII pe3ybTaT COOCTBEHHOI'O aHalli3a WCTOPHH IIPOILIBIX
COLIMAJIBHBIX SKCIIEPUMEHTOB.

[ocTenenHo, Mo Mepe BO3HUKHOBEHHMS! OOIIMH, BBIACISINCE Obl Hanbo-
Jiee OfiapeHHbIE JIFOJH, CIIOCOOHBIE PYKOBOJUTH BCEM YEJIIOBEYECTBOM.

Nzydyenne I{MOJIKOBCKMM CBOWCTB YENOBEKA, €r0 TCHXOJOTMH TaKke
yOexaano B HEOOXOMUMOCTH CaMBIX OCTOPOXKHBIX, MOCTETICHHBIX HW3MEHEHHH
OOIIECTBEHHOW >KW3HH, BHEAPEHUSI B HEe HOBBIX DJIEMEHTOB. «MEHATh CTpO
MOXXHO TOJIBKO [0 MEpE pa3BUTHS JIIOAEI», — moauepkuBai oH. CBoMCTBa ye-
JIOBEKAa, MO MHEHHMIO YYEHOrO, «COCTaBJISIIOT OCHOBY TOTO OOIIECTBEHHOI'O
CTpOsi, KOTOPHI OH MOXKET BBIHECTH. <...> ['ocysapcTBEeHHOE YCTPOHCTBO €CTh
cpesHee BBIpaKEHWE YMCTBEHHBIX, (PU3MYECKUX M AYIIEBHBIX CBOWCTB Hapoja,
Y KOTOPOTO MBI BHJIMM 3Ty 00IIedenoBedeckyro hopmy. Kaxapri Hapoa gocto-
WH CBOEW OOLIECTBEHHON KOHCTHTYLMI». K MOCBSIIEHHBIM 3TOI TeMe paboTam
InonkoBckoro BrnonmHe npuMennMm TepmuH C.I1. BynrakoBa «cormanuctude-
CKasi aHTPOTIOJIOTHSD».

Omnoxa ¢opMupoBaHus B3MIAA0B L[MONKOBCKOro XapakTepuszoBajach
MIPOEKTUBHBIM, JESITEIEHBIM ITOJX0/I0M KO BCEM 00JACTSIM YEIOBEYECKOH KH3-
HH, OCHOBAaHHBIM Ha YOEXJEHHUH BO BCEMOryIlecTBE Hayku. Tak, B OHoIOruu
rociie Toro, kak Yapne3 JlapBuH qOKa3an MpOUCXOXKSHUE BHUJIOB IYyTEM ecTe-
CTBEHHOT0 0TOOpa (CIIOMaB TE€M CaMbIM IIPEJCTaBJIEHHs] 00 UX HEM3MEHHOCTH),
BO3HHKJIO YOEX/IEHHE, YTO HBOJIIOIMS YeJIOBEKa KaK BUJA ellle He 3aBeplieHa.
CTUXUIHBIA TPUPOJHBINA MpOIIecC SBJISUT o000 BBI3OB. MM Hazo ObLIO OBIa-
JIETh JUISl TIOJIb3BI YeJOoBeYecTBa. DTHM OOBSICHSETCS IMPOKOE PaclpoCcTpaHe-
HHUE €BIeHUKH M MPOEKTOB, OJJHUM U3 TPEOOBAHUH KOTOPHIX OBUIO «YyITydIIEHHE
YeJ0BeYeCKOH mopoasn». LIMOIKOBCKUI Takke HAXOAWII, YTO JIIOJM BO MHOTOM
HECOBEpPILIECHHBI W, CUUTasi 3TO NPU3HAKOM «HE3aKOHYEHHOro (uiioreHeTHde-
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CKOT'0 pa3BUTHS (IBOIIOIHHN)», AeTall BRIBOA: «ICKYCCTBEHHBIN TIOA00p HOIKCH
OBITh CO BPEMEHEM NPUMCHEH HE TOJNBKO K PACTCHHUSAM W KMBOTHBIM, HO H K
YEJIOBEKY».

BaxxHyro poItb 3/1eCh JOIDKHO OBUTIO HIPATh YITYUIIICHUE ITYTEM Pa3yMHBIX
OpakoB MPUPOBI YESITOBEKA, T. €. HICKYCCTBEHHBIH OTOOP JIFOJICKOTO MaTrepuaa,
MIPOXOAAIIMN O/ KOHTpoJieM oOmiecTBa. B Opak Mornmu Obl BcTynarts BCe Xe-
JIAIOIIME, HO HE BCE MOIIM OBl UMEThH JETEH — M3 OmaceHus IIJI0XOH HacIenCT-
BEHHOCTH (Kak (PH3MONIOTMYECKOM, Tak U MopasibHOW). HO 0JapeHHOCTh U BEI-
COKasl OllEHKa OOIIECTBOM MEPEBENIUBANIM 3alpeThl. Tak, TeHus ¢ HECHOCHBIM
XapaKTepOM HYXKHO OBLIO U30JUPOBATH OT OOIIECTBA U B IIOTOMCTBE UCIIPABUTH
€ro HaclleJICTBEHHbIe 4epThl. Kak BUIHO, Takue JEeHCTBUS HAIMPABJICHBI HA JIBE
OCHOBHEIE IIEJIH: MOBBIIICHAE OOIIEro TBOPYECKOr0 MOTEHIUANIA YETIOBEUYCCTBA
Y BOCIIPOM3BOJICTBO T€HUEB.

B nienom, TpeGoBaHUS K YITYUIIICHUIO TTOPOEI UenoBeka y [[uonkoBckoro
OBUTH CJIEYIONIHE: TIOBBICUTh YMCTBCHHBINH MTOTCHIIMA U MOPAJHHBIC KAa4eCcTBa,
CO3J1aTh CYIIECTBO, PABHO UYXKJIOE PAJOCTIM H TOPECTAM (Ui OOeCreueHUs
CYACTIINBOTO IMIEPECEICHUS «aTOMOBY) CO37aTh MPUCIOCOOICHHBIN K MHBIM YC-
JIOBHSIM OOUTAHUSI OPTaHU3M C OOJBIIUMU, YEM Y COBPEMECHHOTO YEIIOBEKA, BO3-
MO>KHOCTSIMH.

Kpome Toro, [{nOIKOBCKHI CYUTAT HEOOXOMUMBIM YCTPAHHUTH MOJIOBOE
pPa3sMHOXCHUE. «ITU CHIBHEHINNE MPYKUHBI YEJIOBEYECKOW AyImU (HEPBHOM
CHUCTEMBI) MaJI0 BBICTYIAIOT B UCTOPHUH, MajJO PACKPHIBAOTCS, — IMHUCA OH O
CEeKCYaJIbHOM BJIEUEHUHM, — HO OHHM WIPAIOT MEPBEHCTBYIOUIYIO POJIb IOCIIE
XJICOHOTO BoIpoca. BripodeM, XJIeOHOTo BOMpoOca Y CHIIBHBIX MHUpPA HE CYIIECT-
BYyeT». 37IeCb BHOBb MPOSIBUIIACH TEHJEHIIUSI YTOIMYECKOTO CO3HAHUS K TOTaNb-
HOMY KOHTpOJIIO U IEpelesKe BCEX CTOPOH JKHU3HM IO/ CBOW NPEJCTABJICHUS
(pernaMeHTaIMsT WHTUMHBIX OTHONICHHU IPOXOAUT OMHOW W3 TJIABHBIX TEM
yTonu4yeckux npoektos ot [lnatona, T. Kamnanemisl u ap. 10 HalIUX JHEH.

K ynydmenuto uenoBedeckux kadectB L[MONKOBCKUI cuMTan BO3MOXK-
HBIM ITOJXOAUTH HE TOJNBKO B MacmTabax poja, HO W OTICIEHOW JTHYHOCTH:
YYEHBIN CUMTAI, YTO CTOJKHYBIIHICS C JIMIICHUSIMH U TPYTHOCTSIMH YEIOBECK B
OOJIBITICH CTEIICHH Pa3BUBACT 3AJIOKCHHBIC B HEM CITOCOOHOCTH, «OH CTAHOBUT-
Cs1 OCOOCHHBIM TOJIC3HBIM JISSITENIEM, a HEe 3aypSAHBIM PabOTHUKOMY». Xapakre-
pU3ys COBPEMEHHOE €My COCTOsTHUE 00mecTBa, [{nonkoBckuii mucan, uro odec-
MIEYEHHBIE MAaTEPUAJILHO «HE HYXJAIOTCS U OCTAIOTCS C HEJOPA3BUTBHIMU YaCTsI-
My Mo3ra. MM Hamo T0OpOBOIBHO YCTPOUTH STH JIMIICHUS, YTOOBI UX MO3T IO-
JIY4WIJT paroleHHbIE ISl YeJIOBEUECTBA CBOWCTBA», — BElb, MO0 €r0 MHEHHIO,
XOpOIIIO YCTPAUBAIOTCS UMEHHO JIFOJIM, 00JIaJaroIiue OOraThIMi YMCTBCHHBIMU
CIIOCOOHOCTSAMM.

Takum obOpa3zom, [[noIKOBCKHU TOCIEIOBATENFHO W METOAMYHO pac-
CMaTpPUBAJI BCE BO3MOXHBIC CIIOCOOBI (M UX COYCTAHUS) OCYIICCTBHUTH TITABHBIN
TIPUHIUIT OOIIECTBAa OYAYIIEro: aTh BO3SMOXXHOCTh KaXKJIOMY HaWTH ce0sl, Mak-
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CHUMAaJTbHO PEaU30BaTh CBOHM CIIOCOOHOCTH M TBOPYCCKUH MOTCHIMAN C TEM,
YTOOBI PUHECTH TOJIH3Y BCEMY YETIOBEUCCTRY.

B nmoHuMaHUM MBICTUTENS BCE MPEII0KCHHBIC UM MTPeoOpa3oBaHusl Obl-
JIU TECHEHITMM 00pa3oM CBSI3aHBI JPYT C IPYTOM U, SIBISISICh, HA CAMOM JIelie,
JIUIIG Pa3IMYHBIMU ACIIEKTAMHU CIUHOTO IPOEKTA, JOJKHBI OBUIH OCYIIECTB-
JIATHCS TOIBKO MapauieNibHo. Toraa MOXKHO ObUTO OBl HANEATHCSA HE TOJIBKO Ha
MTOJIOKUTEIBHBIA Pe3yNIbTaT, HO U HA ONPENEICHHBIA KyMYJSATHBHBIN d(PQEKT:
HaIpUMep, U3MEHCHUS B COIUANILHON c(hepe MOACTErHyIU Obl pa3BUTHE HAYKH,
YTO, B CBOIO OYEPE/b, 3HAYUTEILHO YIYUIIHWIO OBl )KHU3Hb OOIIECTBA, U T. 1.
«3aKOHBI 00ECTICUYMBAIOT MOJHBIN MPOCTOP KaK WHIUBUAYAJIBbHOU (KaXKIOTrO 4e-
JIOBEKA), TaK M OOIIECTBCHHOW JXKU3HU. PacnpocTpaHsroTcs Hayku o0 Hjealib-
HOM OOIIIECTBEHHOM CTpPOE U CIOco0e mepexona K Hemy. IlocTeneHHo u3MeHs-
I0TCS 3aKOHBI B MOJb3Y COLMAIBHOU *U3HU. [Ipou3BOASTCS HENmpephbIBHBIE U
OONIMPHBIC OMBITH WHIUBUIYaTbHOH W OOIIECTBCHHON *u3HU. Hapomer 3emin
00bequHsIoTCs. BBOAUTCA enuHas BiacTh Haj 3emuieil. BBomurcst oOmmii Ka-
JICHIApb, O0IIHE MEPbI, a30yKa U s3bIK. BeiencTBre pa3BUTHS HHIUBHTYaTbHOMN
(JacTHOI) W, B OCOOCHHOCTHU, OOIIECTBEHHOW >KM3HM, TUTAHTCKUMH IIaraMu
JIBUTAIOTCS peMeciia, TEXHUKA, UICKYCCTBO U HAyKay.

I'YMAHUCTUYECKHUE UJIEN
B TPYJIAX H.®. (I)EI[OPOBA U K.9. UOJIKOBCKOI'O
A.B. llltena

B Hacrosiiee BpeMsi HeNb3s NPEJCTaBUTh aHAIM3 TBOPYECTBA BETUKHX
mbiciuteneit XIX — mepBoit Tpetn XX croneTusi, NpeicTaBUTENIEd PYCCKOTo
kocmuszma Hukonas @egoposuua degoposa u Koncranruna dayapaosuua Lu-
OJIKOBCKOT'0 0€3 ydeTa Hied T'yMaHHCTHYECKOW HalpaBlICHHOCTH, HaIleIINX
CBOE OTPaKEHHUE B PsiJie UX MPOU3BEACHHH.

[To muenuro A. KynumHoii, HanOonee 3HaYUMBIMH (hOpMaMH T'yMaHH3-
Ma k Hauany XXI cronmerus cramu: 1) CBeTCKU (CEKYISPHBIN) TYMaHU3M, TECHO
CBSI3aHHBI C HUM 3BOJIIOIMOHHBIN TyMaHHW3M, HOOC(EPHBIH TYMaHU3M H 9KO-
T'YMaHU3M; 2) PeIUruo3HbIN (TEUCTUUECKH) U 3) COIMANbHBIN WM TPaXKAaH-
CKHii, T. €. O()OPMIICHHBII B CIIEIMaIN3UPOBAHHBIE BU/BI HENPABUTEIHCTBEH-
HBIX ¥ HEKOMMEPUYECKUX OpraHu3alui rpaxaanckoro obmecrsa (HI1O), B Tom
YHCIle ¥ HAyYHO-IIPOCBETHUTEIHCKOT0, MPABO3ALIUTHOTO U ITOJIUTU3UPOBAHHOT O
WJIM TOJIUTUYECKOro xapakrepa [1].

CornacHO COBpeMEHHOM THUIooruy rymanusma B3niaasl H.®. denopo-
Ba, K.O. [{nonKOBCKOro, OTHOCAT K TaK Ha3bIBaEMOMY HOOC(EpHOMY T'yMaHH3-
My, OepyiieMy cBoe Hauasio B Quiocopuu pyccKoro KocMU3Ma M B YYEHHH O
Hoocepe B.U. Bepranckoro u A.A. bornanoa. OnHAKO KPYr HIACHHBIX BITUS-
HUH, onpenenuBInX (OpMHUpOBaHNE HOOCPEPHOro 'yMaHu3Ma, MHOro mupe. B
TOW WM MHOW CTENEHHM KpOME YKa3aHHBIX MMEH K JaHHOMY HalpaBlICHUIO
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HMEIOT OTHolIeHue Takue Mbicnutenu, kak K. Scnepe, I1. Tewsp ne lapnen,
C.A. Tlloponuuckuii, H.A. Ymos, A.JI. UnmxeBckuit [2, c. 32]. B conepxarenb-
HOM IUIaHE POJCTBEHHBIM HOOC(EPHOMY T'YMaHHU3MY SIBJISIETCS Y4YE€HHE O KOC-
MHYECKOM TyMaHH3Me, KOTOpoe pa3pabaThiBasioch, Hampumep, OiauBepoM
JI. Petizepom (Oliver L. Reiser) u 0pU10 U310X€HO B ero MoHOrpaduu «Kocmu-
yeckuit rymanu3zm» («Cosmic Humanismpy).

Crnenyer mog4epKHyTbh, 4TO B (hHII0COPCKUX BO33PEHHSIX PYCCKOro KOC-
MHU3Ma [EHTPAJIbHOE MECTO 3aHUMAEeT MPHHIIMIT aHTPOIIOKOCMH3Ma, B KOTOPOM
OTpa)keHa HJesl BOCCTAHOBIICHHS! €CTECTBEHHOM CBS3M YeNOBEKa WM IPUPOJIBL.
Ora cBs3b ObUIA yTpadeHa, Korja 4eJOBeK paccMaTpHUBaICs B KauecTBE HEHTpa
BCEJICHHOM, YTO HAIILIO OTPa)XEHHE B aHTPOIIO- U I'€OLIEHTPU3ME, OIPABJIBIBAIO-
IIMX OJMHOYHOE CYIIECTBOBAHUE YeJIOBEKa. AHTPOIOLEHTPU3M B OCHOBE CBOEH
nHIMBHAyanuctuaeH. OTaenuB ceds OT NPHUPOABI, JIOJM CMOTPSAT Ha HEE CO
CTOPOHBI CO3HAHUS U BUAAT B HEH JTHIIb 00BEKT. B pycckoM KOocMU3Me OTpaxa-
eTcsl HOBOE TIOHMMaHKe MECTa YeJIoBeKa B MHpe, KOr/ia IpUpoja HE paccMaTpH-
BaeTcsl B KaueCcTBe OOBEKTA, a YEIOBEK OCO3HAET OTBETCTBEHHOCTH 3a COOCT-
BEHHOE MOBEICHUE B MHUpe. Pycckue KOCMHUCTBI MPUBICKIM BHAUMAaHHE K TEM
npoGJieMaM, KOTOphIEe B HACTOSIIEE BpeMsl ITOTYYHIIN Ha3BaHUE III00aIbHBIX [3].

YenoBek Il PYCCKMX KOCMHCTOB — CYIIECTBO €II€ IPOMEXYTOYHOE,
HaxoJsIieecs: B Ipolecce pocTa, NajlekKo HeCOBEPILIEHHOE, HO MPU3BaHHOE H3-
MEHHUTB HE TOJIbKO OKPYXKArOUIMil MUp, HO U CBOIO Tpupony. Kocmudeckas sxc-
MaHCHsI YeoBeYecTBa — JIMIIb OJIHA W3 yacTeil JaHHO# mporpammsbl. B pyc-
CKOM KOCMHU3ME COEIMHWINCH B €IMHOE LIEJI0€ MBICIH O MPeoOpa3oBaHUU Kak
MakpokocMa (3emin, 6uocdepsl, KOCMOca), TaK 1 MUKPOKOCMa (YeJIoBEeKa Kak
OMOJIOrMYecKOro OTpakeHNs1 MakpokocMa). Hexapom mprHIMNMAaNbHOE MECTO B
PYCCKOM KOCMHM3M€ 3aHMMAIOT PAacCyXJCHHUsI O MPeoaoiieHnH OoJe3Hel M, Kak
JIOTHYECKOe CJIEJCTBUE, O JIOCTIKEHWU Oeccmeptus. Bepa B yenoBeka, ryma-
HHU3M — OJIHA U3 APYANIINX YEPT PYCCKOr0 KOCMH3MA.

PononavansHukoM KocMu3Ma B Poccuu ObLT MBICTUTENb BTOPOI MOJO-
Bunbl XIX B. H®. ®emopos (1829-1903). Yxe mocne cmeptu ¢unocoda B
Hayasne XX B. BBIILIO ABYXTOMHOE COOpaHUE ero N30paHHBIX TPYHOB, 03ariaB-
JIeHHoe ero yueHnkamu «®Punocodust obmero aena» [4]. M3-3a MuzepHOro TH-
paka B HECKOJIBKO COT 9K3eMIUIIpoB Tpyasl denoposa cpaszy cranu Oubmmo-
rpauyecKoll pelKOCThIO, HO 3TO HE IMOCITY)XWIO MPEMSITCTBHEM Uil pacIpo-
cTpaHeHus uneil mpicaurens. «Punmocodust odmero aenxa» OTKphIBaja Iepen
YeNOBEUCCTBOM HEBHAHHBIC A, NPU3bIBAlIa K TUTAHUYECKUM Mpeodpa3oBa-
HHUSAM KaK B MHpe, TAK U BHYTPU KaXKIOro WHIMBUAA. «B perymsauumu xe, B
YIIPaBICHUH CHJIAMH CIIENION MPUPOJIBI U 3aKJII0YAETCsl TO BEJINKOE JIETI0, KOTO-
poe MOXeT U 00s3aHO cTaTh o0mmM», — nmcan Penopos. YenoBeuecTBo npu-
3BaHO BCEOOLIMM IMO3HAHUEM U TPYIOM OBJIAJICTh CTUXHHHBIMH CHIAMH KaK
BHE, TaK W BHYTPH ce0sl, BBIITH B KOCMOC JUTSl €70 aKTHBHOT'O Mpeodpa3oBaHusl U
0o0OpecTy HOBBIH, KOCMUYECKHH CcTaTyc OBITHS, Korjna OyayT moOexaeHs! 6omes-
HU ¥ cama noru6ens. [Tobeants Ooe3HM U 1ake CMepTh Ha 3eMile JIFO/IH IbITa-
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JIUCh C MOMEHTA CTAaHOBJICHUS YEJIOBEYECTBA, U ITO JKEJIaHHE IOMOraTh APYTUM
B OoJie3HsAX OBLIO BOILIOIIEHO B 3HaMEHWTOH KisATBe [ mmmokpara. Ho mbicib
denopoBa, Kak Mbl yOexaaeMcs, UMeeT HaJI3eMHBIN, BCEJICHCKUH T'yMaHHUCTH-
YecKuil xapakrep. BecbMa npy 3TOM XapakTepHO, 4TO I'yMaHH3aIHI0 Guiiocod-
ckux Bo33peHuit H.®d. ®denopoBa NpUHITO YaCTO aHAIM3UPOBATH CKBO3b MPHU3-
My €ro MOHUMAaHUsI COOTHOLIEHUH KaTerOpHUH «OKU3HBY» U «CMEPThY. 3aMETUM,
YTO XpUCTHAHE, HApUMEp, TOBOPSI O BO3MOXKHOCTU 3arpoOHOro CyIIEeCTBOBa-
HUsI, 0OOOCHOBBIBAIOT €€ HM3BECTHBIM YTBEP)KICHHUEM: «XPHUCTOC BOCKpece W3
MEpPTBBIX, CMEPTUIO CMEPTh HompaB <...>». VIMEHHO CMEpTHIO, a HE JKU3HBIO.
XpHcTHaHCKOE, KaK U UCIAMCKOE, YIEHHE O CMEPTH, KOTOPOE pacCMATPHUBAET €€
B Ka4eCTBE HEMPEMEHHOW MPEANIOCHUIKH IOCMEPTHOTO CYIIECTBOBAHUS, C HEOD-
XOIMMOCTBIO0 000paunBaeTcs arojoruei peasbHoi cMepTH. Tak YTo peluruos-
HBI ONTHMH3M OKa3bIBaeTcsl IICEBJOONTUMH3MOM — TIpoliieMa peabHON
CMEPTHU Ha Jielie HE PEIIaeTCs, OHA He YCTpaHAETCs, a UMb cakpanuzyercs. C
To4KH 3peHus ¢uirocoda M.B. Bumiesa, 3To KpaiiHe HeraTHBHas YepTa peIUrH-
03HOT0 ryMaHu3Ma [3, c. 42-62; 6, c. 106—-118].

Ho B HamieMm nmoHMMaHHM OCHOBHAsl 3a/lada TyMaHU3Ma JOJIXKHA 3aKIO-
4aThCsl B TOM, YTOOBI CMEpPTh OblIa «IIOTMIpaHa» MMEHHO Xn3HbI0. Kak Hu napa-
JIOKCAJILHO, HO TIEPBbI 3HAYNTEIBHBIN ATl B 5TOM HaIlpaBJIE€HUH, €IUHCTBEHHO
BEPHOM M IIPHEMIIEMOM, OBbUI CZENaH B KOHTEKCTE PEJUTHO3HOW (uiocodpuy.
Ocoboe 3HaueHHWe B JTAHHOM OTHOIIEHHWH MMelna «gunocodust obiiero nena»
H.®. ®enopoBa. OH 00BSBHUI JOITOM CHIHOB BOCKPECHUTH CBOMX OTIIOB, T. €.
NpU3Baj MOOETUTH CMEPTh HE TOJIBKO TPSAYLIYIO, HO U yXK€ CBEPUIMBIIYIOCS,
00OCHOBBIBasI pEaIbHOCTh IIOCTAHOBKHM TAKOW 3a7la4d TEM, YTO CMEPTHOCTH HE
SIBIISIETCSI aTPUOYTOM YeJIOBEKa, OHA MOPOXKIEHA JIUIIb CTUXUHHBIM XapaKTepoM
MIPE/IIECTBYIOMIETO XO0/1a SBOJIIOIMU U MOXKET ObITh yCTpaHEHa, eCcli BHECTH B
9TH MPOLIECCHl CO3HAHKUE U BOJIIO JIIOJIEH, OMUPAIOIIMXCS HA JTOCTHXKEHHS Hayd-
HO-TEXHUYECKOT0 M COLMAILHOrO MpOrpecca B €ro 0eCCMEepTHHYECKOH HHTEp-
MIPETal — OTPHUIAHNE HEOOXOJJUMOCTH CMEHBI TIOKOJICHUH B €€ COBPEMEHHOM
BHJIE, a 3HAUYUT CMEPTU KaK HEINPEMEHHOro ycioBus pas3Burtus [4; 7]. Taxum
0o0pa3oM, ¥ B HAIllM JIHU «MMMAaHEHTHOE (€CTECTBEHHOE) BOCKPELIEHHE» BCEX
YeJI0BEYECKUX MOKOJIEHUH — 3TO OJJHA U3 KOHEUHBIX M BEIMYaNIIMX 33]a4 4de-
JIOBEYECTBA.

Bosnukmiee B koHIle XX B. IBIJKEHHE «TPAHCTYMaHNW3May TaKKe UMEET
MOJHOE MpaBo cuuTaTh PenopoBa cBouUM mpenareueil. TpaHcrymMmaHU3M — 3TO
palOHaIbHOE, OCHOBAHHOE Ha OCMBICIIEHUH JIOCTHKEHUIN U NEPCIEKTUB HAyKU
MHPOBO33pEHHE, KOTOPOE IIPH3HAET BO3MOXKHOCTH M JKENaTeNIbHOCTh (pyHIa-
MEHTQJIFHBIX U3MEHEHUI C ITOMOUIBIO IEPEJIOBBIX TEXHOJIOHMH B TOJOKEHHH
YeJIoBEeKa € IENIBI0 JIMKBUIUPOBATh €ro CTPaJaHus, CTapeHUue U CMEepTh U 3Ha-
YUTEIIbHO YCWINTh €ro (hU3W4ecKue, YMCTBEHHBIE M IICHMXOJOTMYECKHE BO3-
MOXHOCTH. B cepe nHTEpEecoB TpaHCryMaHH3Ma BOMPOCH! PaIUKaILHOIO MPO-
JUIEHHS )KU3HU C TTOMOIIBIO MCKYCCTBEHHBIX OPT'aHOB, BBIPAIIMBAHUS OPTaHOB,
KJIETOYHOH Tepanuu 1 JIPYruxX BO3MOXKHBIX HAYYHBIX METOJIOB, BOIIPOCHI YCHIIE-
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HUSI MHTEJJIEKTA KaK C TIOMOIIBI0 COBPEMEHHBIX JIEKAPCTBEHHBIX CPEICTB, TaK U
C MOMOIIBIO KOMITBIOTEPHBIX METOAUK. [10JHUMAIOTCS TaKKe BOIMPOCHI PACIIIH-
peHus cephl CYIECTBOBAHUS YSIOBEKA: BBIXO B ONIMIKHUN U JaJIbHUA KOCMOC,
OCBOEHHE OKE€aHa M MEX3BE3JHOIr0 NMPOCTPAHCTBA M HEOOXOAWMMAS Ui 3TOTO
MOmU(UKAIMA Tella YeloBeka. M3ydaroTcs B TpaHCTYMaHHU3ME BOIIPOCHI ITO-
CTPOEHHUSI W/ICATFHOTO OOIIECTBA, BONPOCH TEXHOJIOTHYECKOTO MTPOrHO3UPOBA-
HUSL ¥ TIP. Y3KE U3 3TOr0 KPaTKOro MEPEUUCICHUS BUIHO, YTO TEMATHIECKU U B
MHPOBO33pPEHUYECKOM IIIaHE KOCMU3M M TPAHCTYMaHH3M UMEIOT MHOTO OOIIEro.

Hecmotpss Ha pasnuuue BO B3IJIAAaX MHOTUX KOCMHCTOB, OCHOBHOM
CTepKeHb MX (DMIOCOGUU — Bepa B HEOOXOMUMOCTh YIIYUIICHHUS ITOJIOKEHUS
YeJIoBeKa, B PealM3alMio ero noteHnmaia. M s Tex, KTo 3HaKOM Kak C pyc-
CKUM KOCMH3MOM, TaK M C COBPEMEHHBIM TPAHCTYMaHU3MOM, [IPEEMCTBEHHOCTh
MEXJy HIMU HECOMHECHHA. Yxke y DemopoBa Mbl HAXOIUM MOJIOKECHUS O HEOO-
XOIMMOCTH HalpaBJIeHHON JajbHEHIIel HBONIONUM 4YesoBeKa, OoprOe co cTa-
PEHHEM W CMEPThIO, OOKMBAHHS HOBBIX Cpel OOWTaHMs, OCBOCHHS KOCMOCA,
MIPOEKTOB IUTaHETAPHBIX MAacIITaboOB — 000 BCEM TOM, YTO COCTaBJISIET CYII-
HOCTb B3IJISJIOB TPAHCTYMaHUCTOB [8].

Ente omuH MBICTUTENB, Ybe UMSI HEPA3PBIBHO CBS3aHO C PYCCKUM KOC-
vmsmoMm — K.3. [uonkosckuii (1857—1935). @unocodckoe nacnemue [{nod-
KOBCKOT'O BO MHOTOM IIEPEKJIMKACTCS C (PETOPOBCKUMH HIesIMH. J[OBOIBEHO
B3sTh I puMepa padoty I{nomkoBckoro «bymyiee 3eMii U 4eIOBEUECTBAY.
B Heli oH spK0 BOOOpakaeT HATJISIHBIC KAPTHHBI CAMOT'0 MPOIecca TPSIyIIero
mpeoOpa3oBaHus TUIaHEThI. TyT MBI HaliZIeM MHOTO aKTHBHO OCYIIECTBIISIOIIHX-
cs1 (heTOPOBCKUX MPOCKTOB: M METCOPHUUCCKYIO PErYIISINI0, U OOIIMPHOE BHE-
JIPEHUE COJIHEYHOW SHEPTHH, U YCOBEPIICHCTBOBAHUEC PACTHTEIBHBIX (HOpPM.
[{uonkoBckwii ObUT yOexaeH: «HeT KOHIa )KU3HH, KOHIIA pa3yMy M COBEPIIICH-
CTBOBAHMIO YeyoBeuecTBa. [Iporpecc ero BeueH. A eciii 3TO TaK, HEBO3MOXKHO
COMHEBAThCS M B JOCTIXKeHHU Oecemeptus» [9, c¢. 139]. Onnako, Oyaydn He
TOJIbKO MATEPUAIUCTOM, HO M TIAHIICUXUCTOM, OH JIOMYCKal BO3MOXHOCTh Oec-
CMEPTHSI TOJNBKO JUIS TUITOTETHIECKUX KOCMHUYECKUX CYIIECTB, TOTJA KaK Y JTHO-
JIeH, KaK eMy IPeICTaBIsUIOCh, COBCEM HHAs y4acTbh. [[MOTKOBCKUIA CUHMTAI, YTO
CyOBEKTUBHO CMEpPTH HET, a BCE MPEICTABIIACT COOOW HEMPEPBIBHBIA MTOTOK
xu3H. «Kakas 370 pamocTh, — moNaraji OH, — 3HaTh W OBITH COBEPIICHHO
YBEPEHHBIM, YTO CMEPTh CIIMBACTCSI C POXKJCHHUEM, YTO HOBAs XKHU3Hb MPEKPACHA,
YTO OHA XOTS U pa3pylIrMa, HO HOBOE pa3pyLIeHUE COJBETCS C HOBBIM COBEp-
[IEHHBIM POXKJICHUEM, YTO Pa3pylIEHHs WA «CMEPTH» OYAYT MOBTOPATHCS
BEYHO, OECUHMCIIEHHOE YHCIIO Pa3, HO BCE 3TH pa3pylIeHHUs HE eCTh MCUE3HOBE-
HUs, @ BO3HUKHOBeHUs» [10, c. 205].

®denopoB u [{HOTKOBCKHIA CXOXKH B CBOUX MPEICTABICHUSIX O HEOOXO0IU-
MOCTH M CIIOCOOHOCTH BBIXOJa YEIOBEKa B KOCMOC U 0 KOCMHUYECKOM paccelie-
HUM YEIIOBEUCCTBA.
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«YEJIOBEYUECTBO HE OCTAHETCS BEYUHO HA 3EMUJIE...»:
K 100-JIETUIO OI[HOI71 N3 CAMBIX UBBECTHBIX HIUTAT
K.2. HUOJIKOBCKOI'O
T.H. XKemnuna

B nurepatype, nocssmenHoi K.3. 1{101KOBCKOMY — OCHOBOMNONOXKHU-
Ky TEOpPETHYECKOH KOCMOHABTHKH, HauOOJbIIEe PacHpOCTpaHEHHE MOTYYHIIH
TPH IIMTATHIL:

«YenoBeuecTBO HE OCTAHETCS BEUHO HA 3eMJIe, HO, B TIOTOHE 3@ CBETOM U
MIPOCTPAHCTBOM, CHadaja poOKO NMPOHUKHET 3a IMPEeAeibl aTMoc(epsl, a 3aTeM
3aBOIOET ceOe BCe OKOJIOCOITHEYHOE IIPOCTPAHCTBOY.

«[Inanera ecTh KONBIOENH pa3yMa, HO HEJIb3sl BEUHO JKUThH B KOJIBIOGII).

«CmMerno ke uanTe BIepes, BeIUKUe U Majble TPYKEHUKU 36MHOTO poJa,
W 3HaliTe, 4TO HM OJIHA YepTa M3 BAIlMX TPYJIOB HE MCYE3HET OeccierHO, HO
MIPUHECET BaM B OECKOHEYHOCTH BEJMKUH ILIOM.

HcTouHnk ABYX MOCIEIHHUX LUTAT XOPOIIO M3BECTEH — BTOpAsl CTAThs
«MccnenoBanrie MUPOBBIX NMPOCTPAHCTB PEAKTHMBHBIMU IPHOOpPaMm», BIIEPBEIE
omyonukoBanHass B 1911-1912 rr. B xypHasie «BecTHHK BO3yXOIUIaBAHHSD).
Hurarta «Ilnanera ectb <...>» yBujena cBeT B siHBape 1912 r. [1], uurara
«Cwmerno xe uaure Boepen <...>» — B Mapte 1912 1. [2].

I'enesuc nuraTe! «YenoBeuecTBO HE OCTaHETCS BEYHO Ha 3emiie <...>»,
HaNpOTUB, MAJIO U3YUYEH, U MHOTHUE, IOBTOPSIS 3HAKOMBIE CJIOBA, HE 3HAIOT HU UX
MIPOUCXOXK/IEHHS, HU UCTOPHU BBEICHUSI B KyIbTYpHBIH 00opoT. Llens mokia-
Jla — BOCTIOJIHUTH 3TOT MpoOeI.

Hctounuk nuratsl «UenoBeuecTBO HE OCTAHETCS BEYHO Ha 3emiie <...>»
— mucbMo K.3. IlnonkoBckoro peaakTopy xypHaia «BecTHUK BO31yXOIUIaBa-
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Hus», HanucaHHoe 12 aBrycra 1911 r. u nojoxuBIee Ha4agO0 MHOTOJIETHEU
nepenucke yueHoro ¢ b.H. BopoOreBsiM (1882—1965). BriocinencTBuu Ku3Hb
Bb.H. BopoObeBa B TeueHHe TpUALATH JIET ObUIa CBS3aHA C XpaHEHHEM, H3yde-
HUEM U u3faHueM HayuHoro Hacnenus K.O. I{uonkosckoro: B 1936-1948 rr. on
Obu1 HavanbHuKOM ApxuBa K.O. IlmonkoBckoro mpu ['nmaBHOM ymnpaBiieHWM
I'paxxnanckoro Bozaymnoro ®nora; B 1949-1965 rr. — yueHbIM cekpeTapeM
Komucenn AH CCCP 1o paspabotke Hayanoro Hacnenus K.O. [{nonkosckoro.
Heine nasBanHoe nuceMo xpanurcs B porne b.H. Bopobrea B Apxue PAH
3]

[MuonkoBckuil Hamucan €ro B XypHal «BecTHHK BO3AyXoOIIaBaHUSD) B
HaJleX7ae, YTO €My yJacTcs OIyOJMKoBaTh BTOpylo cratbio «McciemoBaHue
MHPOBBIX IPOCTPAHCTB PEAKTUBHBIMH MPUOOPaMM», PYKOIHICh KOTOPOH JiexKaa
B ero ctone ¢ 1903 r. CnoBamu «YenoBe4ecTBO HE OCTAHETCS BEUHO Ha 3emiie
<...>» Y4eHBII CHOPMYITUPOBAT OCHOBHYIO HICIO WIIM «OOIMA JyX paOOThD»,
paccumnThIBas 3aMHTEPECOBATh PEAAKTOPa €€ COACPKAHUEM.

Ora QopMynIHpoBKa HEAONTO OCTaBaitach M3BecTHoW Tonbko b.H. Bo-
pobneBy. Yoke B 1912 r. oHa momana B nedyatb — b.H. BopoObeB 3akoHUMI €10
CBOIO cTaThlo «Bo3myxomnnaBaHue B Haile BpeMs», OMyOIIMKOBAaHHYIO B CElb-
MOM HOMEpE OIHOIO W3 MOMYJSIPHBIX M aBTOPUTETHBIX TOTAA MEeTepOyprcKux
xypHaioB «CoBpeMeHHbII Mup», oro3BaBmuchk 0 K.O. IluomkoBckoM Kkak o
CTapHHHOM PYCCKOM pabOTHHKE 110 BO3yXOIUIaBaHHIO, H300peTarTene, KOTOpbIi
«JIaBHO y)XXe pa3padaThIBaeT BOMPOC) O IMOJIETax 3a Mpeesibl 3eMHOU aTMocde-
pel [4] (Ox3emIuisip OTTHCKAa CTaThbU W3 JKypHaNa, NPUHAIICKABIINNA
K.3. Muonkosckomy. Cum.: ®ormet TMUK uMm. K.3. [uonkosckoro, K-1-65). A
BOCEMb JIET CIYCTS IMTaTa «Yel0BEUueCTBO HE OCTAHETCS BEUHO Ha 3eMie
<...>» BepHYJlaChb K YHUTATENSIM YK€ CO CTpaHull Opourops! [{nonkoBckoro
«Bre 3emum». B mpeancnoBun «OT u3aTeNs», HAMMCAHHOM CaMHM Y4YEHBIM,
oHa ObUIa NpHUBEAEHA B COCTABE BBHIIEP)KKU M3 YITOMSHYTOH BbIe crathu b.H.
BopobOrega [5].

B 1927 1. k me4aTHBIM HCTOYHUKAM IUTATHI JJOOABMIIACH €lle OfHa Opo-
mntopa [{uonkosckoro «ConpoTHBIIEHUE BO3yXa U CKOPBIA MOE3/», B KOTOPYIO
B Ka4yecTBe NPUJIOXKEHUs OblIa BKIIIOUEHA TepereyaTKa MPeHCIOBHS K TOBECTH
«Bue 3emmu» [6].

B 1939 r. b.H. BopoObeB BHOBb BKIIOUHMJ IIUTaTy B CBOIO CTAThIO
«K.3. IluonkoBckuit u CoBerckast Bnacte» B coopHuke «K.D. [{nomkoBckuii»
[7].

C 1940 r. Havascs HOBBIH 3TAll B UCTOPUM MyOJIMKAIMU IUTATHl — €€
(akcumubHas penpoaykuus. @axcumuie aprorpada [{uonkosckoro «Yenose-
YEeCTBO HE OCTaHETCS BEYHO Ha 3emiie <...>» cM., Hanmpumep, B kuure b.H. Bo-
pobneBa «l{uonkosckuii» [8]; B cOopHuKe nmpoussenenuii [{nomkosckoro «Tpy-
IIbl IO pakeTHOH TexHuke» [9]; B crathe b.H. BopoObeBa «Berpeun ¢ L{nonkos-
ckum» [10]; B ToMe «PeakTHBHBIC JieTaTeNbHbIC ammapatedy CoOpaHus cOUnHe-
Hu#t [uonkosckoro [11].
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Emie onuH kaHan pacrpocTpaHeHus! UTaThl «HeloBeuecTBO HE OCTaHEeT-
cs BeYHO Ha 3emuie <...>) — BOCIPOU3BEJCHHUE €€ Ha MaMATHHKaX. [lepBbIM
MaMSITHUKOM, Ha KOTOPOM OHa OblIa YBEKOBEUEHA, CTaJI0 HaJArpoOre Ha MOTHIIE
K.3. IlnonkoBckoro B ObiBIIeM 3aropoaHoM cany B Kamyre (HbIHe mapk UMeHH
K.3. IlnonkoBckoro). DToT MaMsTHUK BBICOTOM 12,5 M, COOpYXEHHBIH 1O Tpo-
extry apxurekropa b.I1. /ImutpueBa, Obl 3aJI0)KEH B TOJOBIIMHY CMEPTH yde-
Horo 19.09.1936 1.

OH npencrasisieT co00i y3KHi TpeXTrpaHHbIH 00ENNCK, YCTaHOBJICHHBIH
Ha TPEXTPAHHOM IIOCTAMEHTE, COCTOSIIEM M3 BepXHEW M HIDKHeW uacreil. B
BEpXHEH YacTH TpeXrpaHHHKa — YyryHHbIe Oapenbedbl, Ha KOTOPBIX M300pa-
xeHsl mopTpeT LlnonkoBckoro u [{MONKOBCKMA, OKpY>KEHHBIN MMoHepamHu (pa-
60t1el ckynbnropa V.M. buprokoBa), a Takke KOCMUYecKasi pakera, yCTpeMHUB-
masicst ¢ 3eMiI B MeX3Be3Hoe npoctpancTBo (ckynenTop LI.A. Mypatos). B
HIDKHEH 4acTH TPEXTPaHHOr0 MOCTAMEHTAa B MOJIYOKPYXUSX HAHECEHBl HaJIU-
cu. IlepBoHavanbHO, B TEUEHHE YETBEPTH BEKa, 3TO ObUTM BHINOJIHEHHbIE B UY-
TyHE TEKCTBI: AaThl POXKJIEHUS U cMepTU L[MONKOBCKOro; c1oBa U3 €ro nNucbMa
N.B. Cranuny 13.09.1935 r. «Bce cBou Tpy/ibl 10 aBUALIUH, PAKETOIJIABAHUIO U
MEXIUIAHETHBIM COOOIIEHHUSM Mepelar0 MapTui OOJBIIEBUKOB M COBETCKOW
BJIACTU — MOAJUHHBIM PYKOBOAUTENSAM MpOrpecca 4eIoBEYEeCKON KyIbTYpBHIL.
YBepeH, 4To OHU YCHENHO 3akoH4at 3Ty Tpyasl. K.O. L{uonkoBckuit» u nurara
«YenoBeuecTBO HE OCTAHETCS BEUHO Ha 3emie <...>» [12].

B 1961 r. MecTo 4yryHHBIX IUIMT C HAAMUCSIMU 3aHAIM MPAMOpHbIE, 3a-
OJTHO OBIIM 3aMEHEHBI U J[Ba TEKCTa: BMECTO JIaT XU3HU U CMEPTH YUEHOTO TO0sI-
BUJIACh HAJMUCh «37€Ch MOXOPOHEH BENMKHHA pycckuil ydeHbli KoHCTaHTHH
Onyapnosuu llMonkoBckui», BMECTO IUTaThl «YenoBeuecTBO HE OCTaHETCS
BeyHO Ha 3emie <...>» — TekcT «12 anpens 1961 rona BmepBble B UCTOPUU
yeJjoBeyecTBa Hama PoquHa ycneniHo ocyIiecTBrIIa MOJIET YeloBeKa Ha Kopao-
ne-cnyTHUKe "BocTok" B KocMHuecKkoe MpOoCTpaHCTBO. BekoBas meuTa yenose-
yecTBa cObutack». Llurata xe «YemoBeuecTBO HE OCTaHETCS BEYHO Ha 3emie
<...>» OblIa IepeHeceHa Ha OJHY W3 CTOpoH mamsaTHuka K.D. [[uonkoBckomy,
otkpsiToro 1 wrons 1958 r. B Kanyre B nientpe CkBepa Mupa (aBTOp mpoekTa
A. @aiigpnu-Kpannuesckuii, apxutekropsl M. bapm u A. Komyun).
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U3 HCTOPUU PACIIPOCTPAHEHUS
TPYAOB K.3. IUOJIKOBCKOI'O B CPEJJHEU A3UU
JLII. MaiiopoBa

OpHOW W3 WHTEpeCHEHIIMX CTpaHul] Ouorpaduu OCHOBOIOJIOXHHUKA
TeopeTuueckol KocMoHaBTUKH K.D. [{lHOMKOBCKOTrO SIBJISIFOTCSI €r0 KOHTAKTHI,
N3y4eHUE KOTOPBIX MOMOraeT TIIy0Xe M MOJNHEee PAacKphITh Kak Ouorpaduro ca-
MOT'0 YYEHOI'0, TAK U KOHKPETHBIE ITyTH PaclpOCTpaHEHUsI UM CBOHMX TPYyZIOB. B
JIOKJIaIe M3JIararoTCsl pe3ynbTaThl MCCIEAOBAHUS, MPOBEJEHHOIO C LENbIO BBI-
SIBUTh IMEHA TOJTy4yaTeNe, MecTa UX MPOKUBAHUS; PEKOHCTPYHPOBATh XPOHH-
Ky TOJIy4EHUS! 1 MaccuB TPYIOB, OTIIPABJIECHHBIX aBTOPOM B JaHHBIH PErMoOH,
BKItovaromuii Y30ekucran, Kazaxcran, Typkmenucran, Kupruscran, Tamku-
KHCTaH.

B xozme nccnenoBaHusi ObUIO YCTAHOBJIEHO: B Y30E€KHCTaHE TPOXKHUBAIO
15 xoppecnoHAeHTOB ydeHoro: u3 Hux — B Tamkenre: M. benoycosa,
I'.C. bepecueB, A. opman, b.f. Kopak, JI.H. Kyomunkuii, M.B. Konranosa,
COTpYAHUK YTpaBieHus YnonHapkomropra, B.®. Kpaiines, A. Huxonaes, unen
POJIM, B.IL. ComnomnoB, cekperapb TypkecTaHCKOro oOIIecTBa JrOOHUTENEH ac-
tpoHomuu, A.A. Yaiikosckas, H.A. SIxoBnes, unxxenep, Misanos Huxonaii VBa-
HOBHWY, COTPYJHHMK TaIllKEHTCKOW acTpOHOMHYECKOH 0OCepBaTOpWM; a TaKXkKe
W.N. ConpmaroB, pabdakosen, 1. Camapkann, JI.H. CokonoBa, y4urens,
r. ®eprana; ['eopruii B. XKurynaun, Tamkenrckas o61., cr. YpcarbeBckas Cp.-
Azmatckoir  x/n;  A.T. Mupomnnuenko, 1. Hamanran. B Kasaxcrane:
C.A.TpaBe, ILC.IpaBe, 1. ATt0Oacap; A.IL MaparkanoB, ¢otorpad,
r. Ixxapkent; C. Jlebenes, r. Akmonuack; Huxonait I'puropseBuu Henenbko,
/o YpioTiok, n3o0perartens, mkona 1 crymenu, yuntenb, Cepreit Anexcana-
pouu Yuctokiueros, umwxeHep. B Kupruscrane: I''M. Ilankanos, r. ®pyH3e;
Koncrantun bopucosuu TuxoHoB, 15 5eT, CTYAEHT MEIULIMHCKOTO TEXHUKYMA,
r. ®pynse, c. [Inmmek. B Typkmenucrane: 'eopruit 3axapuesuy, r. Yapaxoy;
Crenian CemeHoBnu CadpoHOB, «puiocody», yKazaHHBIH yYEHBIM B «CITHCKE
JIML, 1aBIIMX OT3bIBBI»; Beeomnon Jbsiuenko, Auapeid Eroposuu llaTanos, 15
ner (Bce r. Amrxaban). B TamknukucraHe WHIUBUIYAIbHBIX KOHTAKTOB HE BBI-
SIBJICHO.

XpoHHKa KOHTaKTOB YU4EHOT'O C JIMLIAMH 1 OpPTaHU3alisIMHU B JaHHOM pe-
THOHE BRITJSAUT Tak: 31 mas 1917 1. - 8 urons 1917 1. - 10 cenrsaops 1922 1. - 6
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ntoHsa 1924 1. - 3 Hos0pst 1925 1. - 4, 6 aBrycra 1927 1. - 6 centsi0psa 1927 r. -
21 cenrsiopst 1927 1. - 17 suBapst 1928 1. - 29 suBapst 1928 1. - 1 anpens 1928 1.
- 10 ampenst 1928 1. - 30 uronsa 1928 r. - 5 aBrycra 1928 r. - 21 auBaps 1929 r. -
11 despanst 1929 1. - 29 anpenst 1929 r. - 7 nexadps 1930 . - 2 dpespanst 1931 1.
- 10 mrons 1931 1. - 8 nekabps 1932 1. - 10 peppanst 1933 r. - 24 anpens 1934 r.
- 7 suBapst 1935 1. - 4 despans 1935 1. - 9 mapra 1935 1. - 23 ampens 1935 r. -
24 ampens 1935 r. Hanuio 3akoHOMEpHOE yBEIMYEHUE KOHTAKTOB YYEHOTO B
koHIle 1920-x — nHauane 1930-x roJjoB Kak cieACTBUE Pa3BUTHUSI HAYKHU U MPO-
mbiiuieHHocTd B CCCP B faHHBIN MepHoJ, pocTa UHTEpeca y HacelIeHUsl CTpa-
HBI K BOIIPOCAM aBHAllMH, BO3yXOIUIABAaHHS U PEAKTUBHOI'O JIBM)KEHHMS, YBEIH-
yenus yncna nyonukammii o K.O. [{nonkoBckom u ero HayuHbIX Tpyaax. [1yo-
JIMKAIMK CIIOCOOCTBOBAJIM HE TOJIBKO OoJiee OJIM3KOMY 3HAKOMCTBY C TpyJaMHu
YYEHOr0, HO ¥ Pa3BUTHIO MHOT'OYMCIICHHBIX WHAWBUAYaJbHBIX KOHTAKTOB, YTO
MOATBEPAKAAIOT CAMU KOPPECHOHACHTHI: «CllydaifHO sl HeJaBHO NMPOoYes B OTHOM
13 HoMepoB xypHana "[Ipupona u moau" <...> B BBICHIEH CTENIEHH UHTEPECHOE
00BSBJICHIE OTHOCUTENHbHO Bammx n300peTeHuid, MHOIOyBa)KaeMBbIH TIpaxJa-
HuH [luonkoBckuii, U odyeHb uMU 3amHTepecoBaics» (JIL.H. KyOmumkuit); «B
xypHase "Becrank 3Hanus" 3a [19]34 r. Ne 10 Obita Bama cratest «OcBoenne
apKUX IyCTHIHBY», BBUAY TOTO, YTO 5 HHTEPECYIOCh T'€IIMOTEXHUKOH, 3Ta CTaThs
Mens 3aunTepecoBanay (.U, ConnatoB); «Ciydaiino B "Bokpyr cera st ipo-
4en o Bac u y3Hau, yTo BBl He CIBIIMTE M MOJIB3YETECh VISl CITYHIaHUSI 0COOBIM
npubopom. Sl umen Hecuactee B 1894 r. onmHHAANIATH JET OT poay 3aboieTh
CKapJIaTUHOW M OTJIOXHYTh Ha 00a yxa... YTO 3TO 3a CIIyHIaTeNbHBIA Mpuoop,
KoTopbsIM Bbl monb3yerecs» (A.I1. MaparkaHoB); «McbMo K BaM BbI3BaHO HH-
TEpecoM K aCTpOHOMHH, aCTPOHOMHYECKOW (PM3UKE M BOIPOCY O MEKIUIAHET-
HOM JIeTaHuH, riaBHoe nocneaneMy» (M.B. Konranosa), «S1 mpouurtan KHHTY
.. Tlepenpmana («YKpauHCKuii paboTHHK», 1934 1., XapbKoB) U Y MEHS BO3-
HUKJIU HekoTopslie Borpock» (I.M. IlankanoB). «Moii uHTEpec K mpodiemMam
«MEXIUTAHETHBIX ITyTEeIIECTBUID) CBS3aH LEIHKOM ¢ BammMm mmeneMm. Ykaszath
TOYHO, TJle, KOrJa U OT KOro y3HaJl W yciblman Bame uMms BecbMa TpyIaHO.
TpynHo Halith, x0Tt OB OZHOTO JF0003HaTENbHOTO rpaxaannHa CCCP, koro-
peiii He 3HaN Obl [[monkoBckoro. B TamkenTte Bamie mmMs Xopomo wu3BecT-
HO», — coobman B ceoeM nmceMe [.C. bepecHes. [Ipakrtuuecku, Bce aBTOpHI
IIICEM OTMEYalld TPYAHOCTH B IPUOOpETEHNH TPYy0B yueHoro: «[lombITka Haii-
1 e€ [kHury] B TamikeHTe He yBeHYajach yCHEXOM, MOITOMY yOEIUTENBEHO
MIPOLTY Bac HE OTKa3aTh BBICJIATH €€ HaJIOXKEHHBIM Iuiaresxxom» (M.B. Konrano-
Ba); «VImern HeoOXoANMOCTb ISt CBOMX pabOT 03HAKOMUTHCs ¢ Bammmu Tpyna-
mu: «Kunerndeckas teopus cBeray, «MoHusM [BceneHHoH|» u «I[IpuunnHa
[kocmoca]», npoury Bac BeicnaTe MHe 3TH KHUTHU... MHaue Bammx kHur noc-
tath He Mory» (C. Jlebener); «bmaroponure mocemy, eciiu Bac He 3aTpymHuT,
BBICIATh MHE HAJOKEHHBIM IutaTexxoM 1) «VccrmenoBaHue MHUPOBBIX MpO-
CTPaHCTB peaKTUBHBIMH IIpHOOpaMm», 2) «IIpocTeiimii mpoeKkT MeTaTnIecKo-
ro aspoctaray (JI.H. KyOmumkwit); «oOpamarock k Bam ¢ mpocs00ii cooOIHThH
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1) o Bcex Bammx paborax, 2) o myrax u crmocobax ux npuodperenus» (I'.C.
Bepecnes).

H.A. SxomneB mpocun K.3. [{HOTKOBCKOTO BEICIATh «TPYABI Kak B 00-
JIAaCTH BO3YyXOIUIaBaHUs, TaK M MEXIYIUIaHETHHIX nytemecTsuiy, a B.II. Co-
JIOZOB oOpamaicst «OT TPYIIbI JHI, HHTEPECYIOIUXCS UCCIIEJOBAHUEM BOIIPO-
ca O BO3MOXXHOCTH MEXIUIAHETHBIX ITOJIETOB» C YyOeAMTeIbHOW NMpockOoil He
OTKa3aTh B COOOIIEHUH «O ITOJIOKEHUH 3TOT0 BOIIPOCa B HACTOSIIEE BpeMs H, B
YacTHOCTH Bamero mpoekra... rmepeciaTh Hallleld rpyre HECKOIbKO IK3EMILIs-
poB Bameil KHUTM M yKa3aTh PyCcCKYI0 M MHOCTPAHHYIO JINTEPATypy MO 3TOMY
Borpocy». OT IMEHHU TeX, KKOTOpBIE TSHYTCS K BEICOTAM HAYKH M YBEIUUSHHIO
3HaHUI» C MPOCHOOH «COOOIIUTH, €CTh JIM KaKas JIMTepaTypa, B TOM YUCIIE U B
WHOCTPAaHHOM TEXHWYECKOW JIMTEpaType, 10 MHTEPECYIOUIEMY MEHS BOIPOCY
<...> 0 BBICOTHBIX ABuratensx» — nucai B.d. Kpaiines. Ilomersl yueHoro Ha
COXPaHUBIIUXCS MHChMax W B €r0 3allMCHBIX KHW)KKaX, OTPa’KalOT MHOTOYHC-
JIeHHbIE (haKThl OTHPABKH UM CBOMX TPYJIOB, YTO IO3BOJISIET TOBOPHUTH O JI0CTa-
TOYHO ITMPOKOM NPOHHUKHOBEHUH U MHTEHCUBHOM XapakTepe oOIIeHHs] yIYEHOTo
¢ JKUTeNsIMU aHHoro peruoHa. .M. [lankaHoB crpaBeAINBO 3aMETUI B CBOEM
muceMe K.3. [lnomkoBckoMy: «BBI 1ETbI0 CBOCH KH3HH TOCTaBHIU: pa3pador-
Ky HJIeil O MEXIUIAHETHBIX MMyTEIIECTBUSIX — TOYHEE — TEOPETHYECKUX U TeX-
HUYECKHX OCHOB 3TOH MPOOJIEMBbI M paclpoCTpaHeHHsl X cpenu Bammx coBpe-
MEHHHUKOBY». VIMEHHO ’KelnaHheM JIOHECTH 0 IIMPOKOro Kpyra YuTaTeneil CBou
HJIe MOXXHO OOBSICHUTH OTHPaBKYy LIMONKOBCKMM B 3TOT OTHAJIEHHBIH OT LIEH-
Tpa CTpaHbl PETHOH OoJiee cTa CBOMX OPOIIOp pa3iIMyHONW HAYYHOH TeMaTHKH:
«Monmsm BeeneHHo» (1925) — 4 Opourtopsl, «[Ipuunna kocmoca» (1925) —
5, «O0pa3oBaHue CONMHEUHBIX cucTem» (1925) — 5, «JlononHenue k oOpa3oBa-
HUIO  CcONHEe4YHbIX  cucrtemM»  (1928) —  2;  «U3manHble  TpyIBI
K.3. nonkosckoro» (1927) — 10, «ConpoTuBieHue BO3ayXa U CKOPBIH MO-
e3m» (1927) — 3, «3Be3nmomaBarensam» (1930) — 3, «MoHU3M BCENEHHOM»
(1931) — 10, «Hayunas stuka» (1930) — 1, «JIro00Bs k camoMmy cebe, WK
uctuHHOE cebsumrooue» (1928) — 3, «MccnemoBaHue MHUPOBBIX MPOCTPAHCTB
peaktuBHbIMU npubopamu» (1914) — 1, «[Ipocreiimmii TpPOEKT YUCTO MEeTa-
JIMYECKOT0 adpOHaTa U3 BONHHCTOrO Xxeneza» (1914) — 1, «MccnenoBanue Mu-
POBBIX IIPOCTPAHCTB PEaKTUBHBIMHU Mpudopamm» (1926) — 9, «ObmeyenoBeye-
ckas a30Oyka, mpaBonmcanue H si3bIk» (1927) — 6, «Kocmmueckast pakera.
OnertHast noaroroBkay» (1927) — 3, «Bue 3emum» (1920) — 1, «YM u ctpactu»
(1928) — 1, «bynymee 3emnn n uenoseuectBa» (1928) — 3, «CoBpemenHoe
cocrosiaue 3emmm» (1929) — 6, «lenu 3Be3mormtaBanus» (1929) — 7, «Koc-
MHUUeckre pakerHble moesna» (1929) -- 2, «Aupmwxadmu» (1931) — 1, «OTxin-
ku surepatyphbie» (1928) — 3, «OOmecTBeHHast OpraHU3alsl YeI0BEYECTBAY
(1928) — 5, «Pakera B kocMuueckoe npoctpaHctBo» (1924) — 1, «boratcrBa
BceneHHoi» (1920) — 1, «/laBneHue Ha IUIOCKOCTH TPH €€ HOPMAJILHOM JIBH-
xeHnun B Boznyxe» (1930) — 3, «Pacrenne Oynmymiero. JKuBoTHOe Kocmoca.
Camozapoxxaenue» (1929) — 1, «Most mumymas Mammsa...» (1928) — 1,
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«Bonst Bcenmennoi» (1928) — 1, «Arnac aupmkaOisi U3 BOJHUCTOW CTasTH»
(1931) — 2. K coxajeHuto, He BCera MOXKHO OBUIO YCTAHOBUTh HAUMCHOBAHUE
W KOJMYECTBO MOCIAHHBIX TPYAOB, HampuMmep: «moci. Pak» (A.E. llaTtanosy),
«bmaronapto Bac 3a npucsuiky Bammx nHTepecHsix Oporrop» (A. Hukonaesy),
«BpbI ObUTH Tak 100pHI, YTO MHE <...> TOCTAJH HeJbId psia Bammx, cronb neH-
weix counnenui» (C.J1. I'pase). Koppecniornenty C. JleOeneBy ObLIH TTOCTAHBI
He TOoNbKo Opouropbl «MouusMm BceneHHoi» (1931), «[IpuumHa KocMmoca»
(1925), «Ym n crpactu» (1928), «bynymee 3emnn u denoBedectBa» (1928),
«CoBpemennoe cocrostaue 3emun» (1929), «Llemu 3Be3norutaBanusy (1929), Ho
1 ofHa U3 pykonuceil I{noakoBckoro. Y4eHsli BKIIOYMI €0 B CIHUCOK JBEHA-
JIIATH 4eJI0BEK, KOTOPBIM IMIPEAIoNarajach OTIpaBKa cTaTbll « MouM Apy3bsiM».
B npyrom BapuaHTe cnmcka i, KoTopsIM «1933 r. 11 aBrycra nocnassl pyko-
mucu: 1) Ecte mu 6or? 2) Moum apy3esiM. 3) Eme o Moeit pabote» ykazan Hu-
konaii MiBaHoBuu lBanoB, «duinocod», corpynHuk TamkeHTCKOW acTpOHOMH-
yeckoil oocepBaropuu. COriacHo 3aycH B OJTHOM M3 3aITUCHBIX KHIDKEK yIeHO-
ro emy ObUTM MociaHbl Takke Opourropsl «lVcciemoBaHre MHPOBBIX IIPO-
CTPaHCTB pEaKTUBHBIMU mpudopamm» (1926), «O0pa3oBaHue CONHEYHBIX CHUC-
tem» (1925), «/lonomHenne Kk 00pa3oBaHMIO CONHEYHBIX cuctem» (1928),
«Kocmuueckast pakera. OmbiTHass moxroroBka» (1927), «M3nganHble Tpyas!
K.3. [uonkosckoro» (1927). C.A. UHCTOKIICTOB, MPOBEIIINN «CBOE JIETCTBO U
IOHOILIECKHe Tofbl B Kamyre» M HEOJHOKPAaTHO BCTPEUABIIMICS C YYEHBIM BO
BpeMsI €ro MpOryJoK, CTajl aBTOPOM OAHOTO U3 M3BECTHBIX CHUMKOB KoHcTaH-
THHa DnyapnoBuya. Kak oH ykasan B MMCbME Y4EHOMY, CHUMOK OBUI cleiaH
eme B 1925 1. 1 ObUT HE MOCJAH «I0 NMPUYMHE HAXOKACHUSI MEHS B T. Anma-
Ara, a HeraTuBa B JIeHUHIpaje, OTKyJa OH B YHCIIE APYTUX MHOKO TOJBKO YTO
noydeH. Jlymaro, o 9ToM NpHYMHE CHUMOK OynmeT st Bac Toipko MHTEpec-
Hee. YBepeH, uto Bam He n3MeHmna namsite, 1 Bbl IpHUIIoMHUTE 0OCTOSTENBCT-
Ba, IIPU KOTOPBIX CHsATA 3Ta (oTorpadus». B 3HaK O1arogapHOCTH yUeHBIH ITO-
cnan C.A. HucrokneroBy Oporrtopsl «MonusM BeeneHHOi» (1931), «bymymee
3emuu 1 genoBeuectBay (1928), «Bons Bcenennoi» (1928), «Atnac mupmxad-
7t w3 BoHUCTOM craimm» (1931). [To mpusHanuio C.A. UUCTOKIIETOBA, «3TO OBI-
na Oombliasi Harpajaa, TeM Oojee 4To Ha ofHOW M3 Opomrop oH Hamucad: «Ot
omaronapuoro K.D. [{uoinkoBckoroy.

B cBOMX muceMax KOppEeCHOHIEHThI HCKPEHHE OJIaroJapyin, JaBajid OT-
3BIB O TPYy/AaxX YU4EHOro, cooOIIai O CBOMX IUIaHax: «<...> mpowia s Bamm Tpy-
nmel: 1) «MoHu3Mm BceneHHOH», 2) «llpumumnHa kocMoca» u 3) «OOpazoBaHue
COJIHEYHBIX CHUCTEM»... IPUMHTE OT MEHS IIIyOOKylo OnaromapHocTh 3a Bare
BHUMaHME KO MHe...» (M. Bermoycosa), «OrpomHoe cracubo Bam 3a mpucian-
ueie kHIKK» (JI.H. Cokonora), «bnaromapro Bac 3a npucsuiky Bammx wHTe-
pecHbix Opormop. XKemaro Bam nmanpHe#mmx ycmexoB B Bammx pabortax»
(A. Hukonaes), «Bamm KHATH B OTBET Ha MOE MHCHMO s Ioiaydmi. [lepeunTan
HeckonbKo pa3. Ceituac mpopabatbiBaro ot GopMynsl 1o Gopmynsl «Mccneno-
Banue... Ouens u oueHp Onmarogapen» (.M. Ilankanos). b.5. Kopak B cBoem
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mIchMe NpU3HaBajcs: «S1 3Haj, 4TO ry1e-To ecTh [{MONKOBCKMiA, HO TOJNBKO MO-
MaBIIMe KO MHE Balm KHW)XKHM C KOHKPETHBIM aJIpecoM '‘Marepuan3oBain’
Bac a1t Mens, crenany U3 CyliecTBa MojyJereHiapHoro, KakuM Bel MHe Kka3a-
JIMCh, CYIIECTBOM M3 IUIOTH M KPOBH, YEJIOBEKA C TOPOJOM, YJIUIEH U HOMEpOM
noma. Bel cranm Ommke, noHsiTHee, popHee. SI — Medrarenb, pOMaHTHK <...>
3HaKOMCTBO ¢ Bammmu KHUramu, MCHenpeHHbIMH OeCUHCIEHHBIMU (opMysIa-
MH, OTKPBUIO MHE BO3MO)KHOCTH COYETaHHMS MBUIKOTO MEUTATENsl M XOJIOJHOTO
MaTEeMaTH4ecKoro aHanu3a. 51 yBHesn, 4TO MOXKHO, TMIOYTH HE BEPSI B BO3MOXK-
HOCTb ToyieTa, xoTs Obl Ha JIyHy, B OmmkalIinyro 510Xy, HOCBSITUTH, OJIHAKO,
BCIO CBOIO XHM3Hb paboTe HaJ MOATOTOBKOW CBIPbS JUIS JIPYrOro MOKOJICHUSD).
K.b. Tuxonos nucain: «IlountaB Banry kHikky « MOHU3M BCENIEHHOI, I OYEHb
MHOT'0 y3HaJl O CTPOCHHHU BCEJICHHOW, O KOCMOCE, YKPEeIuI elrle 0ojiee CBOU Mo-
3HaHWS B aCTPOHOMMHU. B IOCITaHHOM HECKOJNBKO BIIEpE] IHCHME SI COOOIIHII
BaMm oT3bIB O Heii... Bama kHwkka, JEHCTBUTEIBHO, pa3o0imaymia u 0e3BO3-
BpaTHO M3THajJa BCSKHH CTpax Mepell CMEpThI0 M BCAKYIO MENaHXONHI0 <..>
Ternepb s EHCTBUTENHFHO 00JIafal0 CHIIOW TEepIIeHHs IPEBPaTHOCTEH CYIbOBI
<..> 5l OXOTHO corjamych MOJETETh Ha PEaKTUBHOM Npuodope (cHapsae) B
MEXIUIAaHETHbIE MYTH, B cepy HEM3BECTHOCTH M BEYHOI'0 MOITYAHHUS KOCMOCA.
Hu4to He B cMizax OCTAaHOBHTH YEIOBEKAa OT ATOTO CMEJIOro NMPbDKKA B HEJOC-
TyImHOCTEY». VHTepecysich MexmuaneTHeIMU monieramu, .M. IlaakanoB coo6-
IIaJ O JKEJaHUU «OJIMKE U3YIHTh 3TO JIENIO U, €CIIM HYXKHO OBUIO OBI, TO IOCBSI-
TUTHb €My M BCIO CBOIO *M3Hb!» OCTaBJIEHHbIE HA ITMCbMAaxX MHOI'OYHCIICHHBIE
MIOMETHI U TpaBKU L{MOJIKOBCKOTO CBUJIETENBCTBYIOT O €r0 BHUMATEIHEHOM OT-
HOIIEHUH K KaXKJOMY M3 MHOT'OYHCIIEHHBIX €r0 KOPPECHOH/IEHTOB, Ja)Ke €CIIN
OH U He Bcerja ObUI COIVIaCeH C aBTOPOM IMCbMa WIIM HE MOT BBIIOIHHTH
npocs0y: «Bamre paccyxieHne coBeplIeHHO BepHO. [lo-Moemy TiynmocTb He
3acimyxuBaer orBera. Ot3niB nctipasnen» (K.b. TuxonoBy), «5 u xouy ato cae-
natb. [IpoHukHYTH MOMMH naesmu. Bepro. Xopomee» (M. benoycosoii), «Or-
3p1B. Uymb. BownctByromas antupenurunosnunay (JI.H. Coxomnosoit), «O
Comnre: e mory» (M.W. ConmatoBy), «Bomnpockr» (I.M. IlankanoBy), «CTtap,
6onen u cnad. [ucare cun He umero» (B.®. KpaiineBy), «Hano nocnate "Bhe
3emuu"y» (B. ComonoBy), «Baime paccykiaeHue COBEPIICHHO BEPHO, HO Y Kax-
noro 6apoHa cBos (haHTa3usl U Heb3s 3Ty (haHTazuio onpoepruyTh» (K.b. Tu-
XOHOBY).

Tpynast L{n0NKOBCKUM OTHPABIISIIMCH HE TOJIBKO OTAENBHBIM JIUIAM, HO U
B OpraHu3alvy ¥ yUpexJeHus pernona: «5 asrycra 1928 r. B nentp. bubnmo-
Texku B MecTHBIe opranbl Bnactu TamkeHT Anrxabanx CoBHaApKOMBI B T.4. Typk-
MeHckol, Y30ekckoir CCP», «B coBHapkombl [lup[mwxabne] Tp[ymsi].
Otxn[ukn] Amxaban (C, Ip.), «21 saBaps 1929 r. Camapkana (C u Ip.), «B
Xomxent Camapkanckoi O[0pa3oBanue]|C[omHedHbIx |C[ucTeM | OTIp[aBieHo |
3 Hos10pst 1925 1.». bpomrtopa «CoBpeMeHHOe cocTosiHUE 3eMim» 27 arpens
1929r. Obina nocnana B ropoaa @pynse, Camapkany, Jymande, Anrxadan. P
Opormrtop OB IMOCHaH W B PENaKIWU ra3eT W KypHaloB: «TypKMeHHCTaH»,
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«TypxmeHnckas uckpa», «lIpaBma Bocroka», «Kana Mekre6» (K3bur-Oppa),
«Kana Aneouner» (K3p1-Oppa), «Mymrym» (Tamkenr), «TypkMeHOBeneHue»,
«bonpreBuk» (Amxaban), «3a mapruro» (Tamkenr), «CpeaneasnaTckuii Top-
roBeIii OrosteTeHby (TammkeHT).

Oco0b1ii HHTEpeC MpeICTaBIsIeT epernrcka yaeHoro ¢ TamkeHTckoi ac-
TPOHOMHUYECKOH oOcepBaropuceii, pykoBoaumMoii npodeccopom M.®. Cyd60Tu-
HeiM. O momyuennn Opomrtopsl «OOpa3oBaHHE COMHEYHBIX cucTeM» (1925)
M.®. Cyo6otun coobmmt K.3. [InomkoBcKOMY B CBOEM MHCBME OT 6 CCHTAOPS
1927 1., BBIpa3uB «MCKPEHHIO OJIaroJapHOCTh 3a IOTOJHEHNE OMOIMOTEKNY.
[Moznnee B OmOnMoTeKy 00CepBaTOPUM y4YEHBIM OBUIM ITOCIAHBI OpOIIIOPHI
«JlomomHeHne K 00pa30BaHUIO COMHEUHBIX cucTeM» (1928), «OTkivKH uTepa-
Typusie» (1928), «M3nannsie Tpyasr K.O. Lnomkosckoroy» (1927), 3a momyde-
Hue koTopbix 1 ampens 1928 r. «TamkeHTCKas acCTpOHOMUYECKast 00CePBATOPHUS
MIPUHOCHT OJylarojapHocTh <..> W mocsutaer Bam cBou Tpyns! B [-IV». B
6nbnmroreke L{MOIKOBCKOrO0 COXpaHWINCH TPU TOMA, MONy4eHHbIe n3 TaikeH-
ta: «Tpynsl TamkeHTCKOW acTpoHOMHUYecKoi obcepBatopum» (T. I, 1928),
«Tpyner TamkeHTcKO# actpoHoMuueckoi obcepBatopum» (T. 11, 1929), «Tpy-
el TamkeHTckol acTpoHoMudeckoit oocepsatopum» (T. III, 1930), o nmomyge-
HUM KOTOPBIX YYEHBIH OCTABHWII 3aITMCh B OJHOM M3 CBOMX 3aIMCHBIX KHIDKEK:
«Tamkent. Actp[onomuueckasi| O6cep[Batopusi| HJup[exrop] Tam[keHTCKOH |
Actp[onomunueckoii] O6c|epBatopuu| [Ipod. M. Cyd6orun (Tpynsi+)». Kpome
YKa3aHHBIX BbIIIE Opomnrop 6nbIuoTeke odcepBaToOpry OBUTH TIOCIaHbI OPOIITO-
psl «/lupkadnp n3 BoaHuCcTOM cramm» (1928) — 11 ¢espans 1929 r., «Pakera
B KocMuueckoe npoctpancTBo» (1924), «borarcra BcenenHoi» (1920) — 30
utoHs 1928 r., «bynymee 3emnu u genoBedectBa» (1928), «Kocmuueckue pa-
keTHbIe oe3a» (1929) u «MccnenqoBaHre MUPOBBIX POCTPAHCTB PEAKTUBHEI-
Mu mpudopamm» (1926), mocnenHsss — ¢ AapCTBEHHOW HaAMHChIO aBTOpa: «OT
omaromapuoro aBropa. K. I{uonkosckuii. 10 ampens 1928 r.». Beero 6buto mo-
JydeHo 13 NpWKU3HEHHBIX M3/IaHWM, a B CTApON MHBEHTapHOH KHuTe OMOImo-
TEKH COXpaHWIach 3amuch: «B map ot aBTropa». Ocenpto 1932 r. M.®. Cy060-
THH, paboraBumii yxe B Jleannrpane, nozapasun K.O. [{rnonkosckoro ¢ ro0u-
neem: «IlynkoBckas oOcepBaTopus MPUBETCTBYET I0OMIISIpA U JKENIAET 3/I0POBbBSL.
Cy00oTuny.

[TpuBenemM HEKOTOpBIE CBEAEHHS 00 3TOM 3HAMEHHTOM KOPPECITOHJCHTE
K.D. [luonkosckoro.  Muxamn  ®emoposuny  Cy6botur  (23.06.1893—
26.12.1966) — coBerckuii actponoM, wieH-kopp. AH CCCP (¢ 1946 r.). Po-
quiicst B monbekoM ropoje Ocrponenka. ITo okonuanuu B 1914 r. Bapimasckoro
yHUBepcuTeTa OBLI OCTaBJIEH IIPU HEM ISl HOATOTOBKM K TPO(ECCOPCKOMY
3Banmo0. C 1912 r. — actpoHOoM oOcepBaTtopuu BapimiaBckoro yHHBEpCHTETaA, C
1915 r. — npemnoxaBatens kadeapsl MaTeMaTHKH JJOHCKOTO TOJTMTEXHUY ECKOT 0
yauBepcurera B HoBouepkaccke. B 1918 r. Obut m30paH Ha AOHKHOCTH JOLIEH-
Ta, a B 1920 r. — npodeccopa PocToBckoro yHuBepcurera (Tak craj Ha3bIBaTh-
cs oBaKkynpoBaHHbIH B PocroB Bapmasckuii yausepcurer). B 1921-23 rr. pa-
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0oTa B acTpOHOMHYECKOH 00cepBaTOpud MOCKOBCKOrO yHUBepcUTeTa (HbIHE
locynapcrBennsiii acrponomudeckuii mHcTHTYT MM. I1.K. IllTepHOepra). B
1923-1925 rr. — HavaJNbHUK reoe3ndeckux pador TypkecTaHCKOro BOCHHOTO
okpyra. C 1925 r. mo 1930 r. — nmupekrop TamrkeHTCKOI oOcepBaTOpHH, a B
1927 r. Bo3rmiaBmwi Takke KuTaOCKyro MEXTyHAPOIHYIO ITUPOTHYIO CTAHIIHIO,
OpPraHM30BaHHYIO 110 €ro HWHHIMATHBE. 3aBeqoBasl Kadeapoil acTpoOHOMHH
(1930), xadenpoit nHebGecHoit mexanumku (1938-60), Obut nexkaHoMm ¢uznko-
MaTeMaTu4eckoro (akynabreTa, AUPEKTOPOM ACTPOHOMHYECKOH 00CepBaTOpHU
Jlennnrpaackoro ynusepcuteta. C 1931 r. mo 1934 r. 3aBegoBan TeopeTuue-
ckuM otnenom I[Tymkosckoii oocepBatopuu. C 1942 1. mo 1964 r. — aupekTop
ACTPOHOMHYECKOTO HHCTUTYTA (HbIHE MIHCTUTYT TeOpETHUECKON aCTPOHOMHUN).
OCHOBHBIE €r0 Hay4HBIE TPY/Bl OTHOCATCSA K HeOecHOW MexaHuke. OCHOBaTeNb
W3BECTHOM JIGHUHTPAJICKOW IIKOJNBI HeOECHBIX MEXaHWKOB. [lo WHMIMAaTHBE
Cy0b6otnHa B IHCTHTYTE TEOPETHUECKONH aCTPOHOMHHU OBUT OpraHM30BaH OTIIEN
MIPUKIIaJHOW HEeOECHOW MeXaHWKH{, CHIIPaBIIMH OOJNBIIYI0 POJIb B PELICHUH
mpo0JieM 3aITycKa HCKYCCTBEHHBIX CHYTHHKOB 3eMid. Psg pabor mocBsiieH
MIPUKIIaJHOW W BBIYUCIUTENIBHOM MaTeMaTHKE, TEOPEeTHYEeCKOW acTpOHOMHH,
ucropun actpoHomun. B TpextomHoM «Kypce HebGecHol MexaHukm» (1933,
1937, 1949) BriepBBIEe Ha PYCCKOM SI3BIKE OBUTH C IOCTATOYHOM ITOTHOTOM H3J10-
JKEHBl OCHOBHBIE BONPOCHI HEOECHON MeXaHWKH. ABTOp psga (yHJaMeHTallb-
HBIX HCCIIEJOBAaHMH II0 MCTOPUH ACTPOHOMHYECKMX HAyK. BbUT pemakTopom
«ActpoHomuueckoro Exeromnunka CCCPy», «Tpynos» u «bromnerens», usna-
BaeMbIX MHCTUTYTOM TeopeTndeckoil actpoHoMuu. OH TpoBOAWI OOJNBLIYIO
MeIarorMieckKyio paboTy, 3aHMMaJICsl JKUBOMKCHIO, B KOTOPOW JOCTHI YPOBHS
xynoxxauka-npodeccuonana. Umenem Cy00oTHHA Ha3BaH Kpatep Ha JIyHe H
Manas mianera (1692 Subbotina).

[MoxBoast wToru, HEOOXOAUMO OTMETUTBH, YTO BBISBJIEHHbIE (DAKTHI Ha-
[NIAAHO TOATBEPXKIAOT, 4YTo Bo3pocmias B 1920-30 rr. u3BECTHOCTH
K.9. [lnuonkoBckoro Hama OTpakeHHE B YBEJIMYEHUM YMCIIA JIUI, UHTEPECO-
BaBIUINXCS JIMYHOCTHIO YUEHOTO U €r0 HaYYHBIMH TPYJaMH IO Pa3JIMdHOM TeMa-
THKE JIaKe B OTJAJICHHBIX peruoHax crtpaHbl. CoOpaHHbIE 1 0000IIEHHbBIE B CTa-
ThE apXMBHBIE MaTEpUAIIbl JAIOT BO3MOXKHOCTb TPEJCTAaBUTh HEKOTOPHIE acreK-
THI OOIIEi KapTHHBI BOCIIPUSTHS W/IEH YYEHOrO €ro COBPEMEHHHKaMH, MO3BO-
JISIFOT BBECTH B HAYYHBIH 000pOT HOBBIE TaHHBIE U3 UCTOPUH PACIPOCTPAHEHHUS
YUEHBIM CBOMX TPYJIOB W JIOMOJHHTH YK€ UMEIOIINECS WCCIIeIOBAaHMS O JaH-
HOU TeMaTHKe.
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HAYYHASI BUOTI'PA®USI K.3. IHOJIKOBCKOI'O
KAK IIPEJIMET MY3EMHOM 3KCIO3UIUA
(HA OCHOBE SKCIO3UIIMHU JJOMA-MY3ESI

K.3. MOJIKOBCKOI'O 1936-1966 IT.)
B.IO. I1anos

Oxkcnozunus Joma-mysesa K.O. I{nonkoBckoro, HauuHasi co JHS €ro OT-
KpbITHsL 19 ceHTs1I0pst 1936 r., MOCTOSHHO M3MEHsUIach W TIOMOJNHsJIack. B ee
CO3JIaHUM TIPUHUMAIH YYaCTHE OOJBIIOE KOTMUYESCTBO JIFOJICH U opraHu3ammii. B
9TOM MPOLIECCE MOXKHO BBIICIUTH TPH OCHOBHBIX dTaIla:

—1936-1941 rr.,

—1942-1957 rr.,

—1957-1967 rr.

Kaxp1ii 13 9THX 3TaroB OTpa)kaeT TOT WM MHOW NepuoJ] pa3BUTHs Ha-
yunbIx 3HaHUN 0 K.O [{MonkoBCKOM, Halero o0IecTsa U rocy1apcTaa.

[lepBBIit aTam: OTKpPBHITHE My3es, KOTJa CBeXa maMsarh o LlpoiakoBckom.
[aTproTnueckuii HACTPOW M yBa)KEHHE K 3HAMEHUTOMY 3E€MIISIKY TO/TAJIKUBAII
KaJy)KaH aKTUBHO pa0dOTaTh HaJ CO3/IaHMEM MYy3esl W €ro SKCro3unuu. Tornma
emé ObUTH XKMBBI OJM3KHE JIIOAM, OKPY)KaBIIHE YYEHOrO HA HPOTSHKEHHH €ro
KM3HU 1 UMEHHO OHM OBUIM TJIaBHBIMHM KOHCYJIBTaHTaMH IIPU CO3JIaHUU MYy3esl.
B wacrHOoCcTH, MeMopHanbHas 30Ha — KaOMHET M Mactepckas KoHcraHTHHA
DnyapaoBuda — CO3/1aBINCH NPU y4acTHH BJIOBHI yueHoro Bapsapsr EBrpa-
¢oBHBI U ero crapmeil gouepu Jlro6oBn KoHcraHTHHOBHBEL MemopuanbHas
30Ha JI0 HAIlIMX JTHEHW COXpaHWJIaCh MPAKTHYECKH B TOM BHUJIE, B KAKOM OHa OblIa
C cCaMBIX NEPBBIX JAHEH PabOTHI My3esl.

Crnenyrolast Bexa B UCTOpUU cTpaHbl — Benukas OreuecTBeHHAas BOMHA,
KOTOpasi He MOIJIa He CKa3aThCs Ha pa3BUTHH My3es. B Hauane centsiOps 1941 r.
Kanyry okkynupoBanu HeMelKo-(halIicTKue 3aXBaTYMKH, YacTh KOTOPHIX IIO-
cenmmnack B Jlome-mysee K.O. LlnonkoBckoro. DKkcrmo3unust My3est Oblia yHUU-
ToxeHa. [locie usrnanus ¢amrcroB u3 Kamyru myseit craim BocCTaHaBIMBATh,
1 BCKOpPE OH CHOBa OBUT OTKPBIT VISl TOCETHTENEH. B My3ee MosiBUIMCH KONMH
0€3BO3BPAaTHO YTEPSIHHBIX IOUIMHHBIX MNPEIMETOB OOMXO0/a, OKPY)KaBIIEro
yu€HOro BO BpEMsl €ro »H3HHM B 3TOM JoMe. B TakoMm Buzae Myseil mpocymiect-
BoBaJI 10 1957 1. CronerHuii roduneit co mus poxaeHus K.D. [{uonkoBckoro
My3€el BCTPETHJI ¢ HOBOM AKCMO3UIUEH, TOMOIIb B CO3JaHUM KOTOPOM OKa3ano
npeanpustue, pykosoaumoe C.I1. Koponésbim.

B 1967-68 rr., B cBsI3U C OTKpBITHEM [ OCYAapCTBEHHOr0 MYy3€sl UCTO-
pun kocmoHaTukd uMeHu K.3. [uonkosckoro (ITMHUK), Obuta mpoBeeHa mo-
cienusia peaxcnosunys JJoma-myses, Bomenero B cocraB I MUK B kauectse
Hay4YHO-MEMOpPHAJIBHOrO OT/ena. Bo Bcex koMHaTax Obliia Bocco3/iaHa MEMOPH-
anmpHas oocranoBka. C 1968 r. moceTUTENN BUAAT IOM TaKUM, KAKUM OH OBLT B
1933 ronmy.
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ITPUE3XKAJI JIK C.I1. KOPOJIEB
K K.9. HQUOJKOBCKOMY B KAJIYI'Y B 1929T1.?
HEKOTOPBIE UTOTU COPOKATUSITUJIETHEN JAUCKYCCHUHA
(1966-2011)
T.H. XKemnuna

IIpuesxxan nu Cepreit [laBnoBuu Kopones B 1929 r. B Kanyry k Kon-
cTaHTuHy Oayapaosuuy llnonkosckomy? Iloxkamyii, HET B HOBEHIIEH HUCTOPUH
KOCMOHaBTHKHU Ooiiee 00CykgaeMoro Bompoca, yeM 3ToT. CHopbl BOKPYTr HEro
HE YTUXAIOT yXe Ooliee YeThIpex JAeCATHICTHH.

Bnepgrie cBenenus o npuesne Koposesa k L[H0nKOBCKOMY MOSIBUIINCH B
nyonmukanusax 1966 r. Haubonee panHeld n3 Hux Obuta cratest O. J{npopeHko
«lIunonmkoBckuii, Kopomes, Kamyray», omyOnukoBaHHAas B KaTy)KCKOH Traszere
«3Hams» 12 greit ciycrs nocne konunHsl C.I1. Koposnesa. Ona Obua HamcaHa
Ha OCHOBE pacckasa AupekTopa 'ocyaapcTBeHHOro My3est HCTOPUH KOCMOHAB-
tuku A.T. Cxkpunkuna o ero tpex Berpeuax ¢ C.I1. KoponessiM B 1962—-1965 rr.
ITo cnoBam A.T. CxpunkuHa, I'eHepabHbIN KOHCTPYKTOP HE TONBKO HHTEPECO-
BaJIcsl JiellaMu, CBS3aHHBIMHU C co3iaHueM B Kamyre mMyses, B KOTOpOM ObLTO OBl
IIPEJCTaBICHO Hay4HOe Hacneaue [{nonKkoBckoro, HO U MOAEIUIICS BOCIOMUHA-
HUSIMH O CBOEM TIpHe3Jie K TEOPETHKY KOCMOHAaBTHKH. Bor 3T0 Mecro: «Tpwu-
JIIATh C JIMIIHKAM JIET Ha3aJ COCTOsAIach 3Ta Bcrpeda. Monogoil HHKeHep U JieT-
gk Cepreit Kopones mpuexan B CTapuHHBIA pycckuil ropoa Haa Okoil moBu-
JIaThCA C TEM, KTO YBJIEK €0 JepP3HOBEHHOH CBOEKD MEUTOH O MOJEeTax K 3Be3-
naMm... O0asTenbHOCTh U yOSKAEHHOCTh [[MOIKOBCKOrO — BOT YTO IPOU3BEIIO
Ha MEHs CWJbHENIlee BrevaTieHue, — pacckaspiBai Cxkpunkuny Cepreii I1as-
soBud. — [IpocToit U MyApBIN CTapUK CHUJENI TOT/AA B Kpeclie C CaMOJIENIBHOI0
CIIyXOBOU TpyOO# B pyKe, U MOJIOJIOA SHTY3HACT PaKETHO-KOCMHUYECCKON TEXHU-
KU JIETWIICS C HUM TIEPBBIMH 3a00TaMH TPYIIBI U3YYEHUs] pEaKTHBHOTO JABHXKE-
Husi — 3HameHnuToro Brocneactsuu ['MPa». Jlata npuesna «MoI0I0ro UHke-
Hepa u jerunka» KoponeBa B ropon Hax OKoif He Ha3bIBajach, HO SICHO, UTO
uMesoch B BUy BpeMs nocie opranuzanuu [ P B centsiope 1931 r.

B ampene 1966 r. okono moxyTopa JECSITKOB ra3eT — IEHTPAbHBIX, 00-
JIACTHBIX U PECIYOIMKaHCKUX — OMYOJIMKOBAIN COKPAIIEHHYIO 3aIHCh Oece/ bl
xypHanucta ArenrcrBa nedatn «Hosoctu» A.Il. PomanoBa ¢ C.II. Kopone-
BbIM, KoTopas cocrosutack 30 Hosi0ps 1963 r. B neii Cepreit [1aBnoBuu paccka-
3bIBall yKe caM: «O/IHO U3 IPKUX BOCITOMHHAHHH B MOEH ’KH3HU — 3TO BCTpeua
¢ Koncrantunom DpyapnosuueM L{uonkoBckum. <..> Hlen [19]29 rox. Mue
HCIOJIHWIOCH TOTa 9TO-TO 0koj0 24-x [net] [B 1929 r. C.II. KoposeBy Obu10
22 roga — T.OK.]. Bmecte ¢ Apy3pIMHU MBI YK€ TOIZIa YBJIEKAJIHCh CaMOJIETO-
CTpOeHHEeM, pa3padaTbiBaill HEOOJbIINE COOCTBEHHBbIE KOHCTPYKIMH. <..>
CoOCTBEHHO TOBOpS, IOCJE B3BOJIHOBAaBIIEH HAC [3/1eCh M jAajee BBIIEICHO
mHoit — T.2K.] Bctpeun ¢ LIHONKOBCKMM MBI € JPY3bsIMUA U HAa4YaJld aKTUBHBIE
JIEMCTBUSA U JaXke MpaKTU4ecKue OnbIThl <...> 40 JeT Hazaj S MeuTal JeTaTh Ha
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camolerax COOCTBEHHON KOHCTPYKIMH. A Bcero yepes 7 JeT IOcje 3TOro, 1o-
cie Berpeun ¢ K.3. IlnonkoBckuM, Oecena ¢ KOTOPBIM, Kak 51 YK€ TOBOPHII,
IIpOM3BENIa HA MEHA OFPOMHOE BO3JEHCTBUE, [5] peIM CTPOUTH TOJIBKO pake-
Tbl. KOoHCTaHTHH DayapIoBUY MOTPSC TOrJa HAC CBOEH BEPON B BO3MOXKHOCTh
KOCMOIUTaBaHus. Sl ymien or Hero ¢ OAHOM MBICIBIO — CTPOUTH PaKeThl U Jie-
TaTh Ha HUX». [lo3aHee crano n3BectHO, uro PomanoB 3anucan Oeceny ¢ Kopo-
JeBbIM 10 mamMaty, HOo Cepreil [1aBnoBUY HONYyYMSI OT HErO OAMH AK3EMIUIAP
MalIMHOIUCHON KOIHUM TEKCTa, IPOoYesl €ro U BEpHYJ CO CBOEH NMpaBKOM, aBTO-
pHU30BaB, TaKUM 00pa30M, 3aITUCh, CACTAHHYIO KyPHAINCTOM.

W, nakonen, B 1980-e roael ObutM OIMyONMKOBAaHBI COOCTBEHHOPYYHBIE
3anucu Koponesa 1952—-1955 rr.: «C 1929 roaa, nocne 3nakomctba ¢ K.9. [{u-
OJIKOBCKHM U €ro paboTaMy Hayasl 3aHUMAaThCsl BOIPOCAMU CIIEIMAIBHON TeX-
Hukn»; «B 1929 1., nosHakomupmuch ¢ K.O. I{10onKOBCKHUM, CTan 3aHUMATHCS
paboramu B 00JacTH criennaibHOM TeXHUK»; «B 1929 rony mocne 3nakomcTBa
¢ K.O. IlnonkoBckuM Hauaj 3aHUMAThCs crieurexHukoi»; «Eme B 1929 rony s
no3Hakomuics ¢ K.O. [ITHONKOBCKUM U € TeX MOp g MOCBSITUII CBOIO JKU3Hb ATOU
HOBOW 00JIaCTH HayKW M TEXHUKH, UMEIOIIEH OrpOMHOE 3HA4YeHHe ISl Halen
poauHb. [IponmtupoBanHble cTpoKH U3 aBroduorpaduii Koponesa u ero 3a-
sBrieHus B ['naBHyI0 BoeHHYH0 npokypaTtypy CCCP nonomHssuCh CTEHOrpaM-
Mol ero BeictymieHust 23-24.10.1956 r. na maprkonpepenumu OKbB-1: «B
1929 r. nozHakommics ¢ paboramu L{monkoBckoro n ¢ LlwonkoBckuM, mocie
9TOrO PEeIInI 3aHUMAThCsl HOBOM TEXHHMKOW». B MpHBeneHHBIX IUTaTaX HET HU
cnoBa o noesake Koponesa B 1929 r. B Kanyry, Ho unauye kak nocetuB Kon-
CTaHTUHA DJyapA0BUYA B €r0 KAIYKCKOM JOME, TOTr/la TO3HAKOMHUTBHCS C HUM
ObUTO HEeBO3MOXKHO. CremoBaTellbHO, 3HAKOMCTBO ¢ I[nomkoBckum B 1929 .
€CTECTBEHHO INpe/Ionaraio Bcrpeuy ¢ HuM B Kamyre.

HewnckymienHblii yntaTtens BpsJ JIM Halesl Obl MOBOJ| YCOMHHUTBHCS B
9THX, COOOIIeHHBIX KoponeBbiM, cBeleHMsIX. A BOT MHOTHE HCCIIEI0BATEN —
6uorpads! kak Koponesa, Tak n L{onkoBckoro — cpasy 3aMeTHIIH B aBTOOHO-
rpaduyeckux BocriomuHaHusix Ceprest [1aBnoBuua 1Ba HECOOTBETCTBHSI.

Bo-nepsbix, yrBepxaenue Koponesa o ToM, UTO pelieHUe 3aHIATHCSA BO-
IIPOCAMU PAaKETHOM TEXHMKU NpUILIO K HeMy B 1929 r. mocne 3HakoMcTBa C
[uonkoBckuM, npotuBopeunt mpoxurod Cepreem IlaBnoBuuem KU3HU.
«CneurexHukoit» Kopones Hauan 3aHuMartbscs He B 1929 1., a B 1931 r. ®dpasa
n3 ero Oecenpl ¢ PomanoBbM «S1 ymen ot Hero [or L{nonkoBckoro] ¢ omgHoH
MBICJIBIO — CTPOMTH PAKEeTHl U JIETaTh HAa HUX», BEIHECEHHAs] B OJHOW M3 ITyO-
JIMKALUHA Ja)ke B 3aroJIoBOK, BOOOIIEe TTOBUCAET B «OHOrpaduueckoil mycToTe).
Maro Toro, 4to B peanbHON ucropuu xu3Hu Koponesa 10 1931 r. «MmbIciab» 0
CTPOUTENICTBE PAaKeT HUKAK HE MaTepuann3oBaiach, Ho U B 1931-1933 rr. BCe
€ro BHUMaHHWe, KaKk KOHCTPYKTOpa, ObLIO COCPEIOTOUYEHO HE Ha paKeTax, a Ha
IUTaHEpe, MPUTOAHOM AJISl YCTAaHOBKM Ha HEM pakeTHoro asurarensd. K crpou-
TENbCTBY pakeT (kpbuiaThix) Kopones npuctynun Toneko B 1934 1. D10t dakr
ouorpagun KoponeBa HHKAak He cOrjacyercs C WHTOHAIMEH OAep>KHMMOCTH
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MBICIBIO O pakeTax ¢ 1929r., koropas OyKBajJbHO TNPOHHU3BIBAET 3aITUCh
A Il. PomaHoBa.

Bo-BToprix, cBenenusi o 3HakomctBe KoponmeBa ¢ L{uonkoBckuMm B
1929 r. He BcTpeYaroTCs HU B KaKHMX JPYTUX UCTOPHUYECKUX MCTOYHUKAX, KPOME
MeMYapHbIX. bojblie Toro, OHM He MOBTOPSIOTCS JaXKe B CHTYallUsAX, KOTOpPHIE,
Kazajock Obl, IpsMO pacrioiaranu KoporneBa kK BOCIIOMHHAHHSM O TOE3/IKE K
uonkoBckomy. [Ipumep, cTaBIIMii MOYTH KIACCHYECKUM: B TIEPBOM MOJOBHHE
1960-x ronos Kopomnes pacckazan Ckpunkuny u PomaHOBY 0 cBOeil BcTpeue ¢
InonkoBckum B Kaiyre, 3ato HU c10BOM He oOMosBmiIcs O Hed B 1957 1., KO-
IZla BMECTE C JKEHOW, PY3bsIMU U COpaTHUKaMHM roceTwn JloM-Myseil ydeHoro,
TOT CaMbIii IOM, B KOTOPOM BCTpeYa JIOJDKHA ObLIa COCTOSATHCS U NpeObIBaHKE B
KOTOPOM HEU30€XKHO J0JKHO OBUTO OBl BBI3BATH HOCTAJIbITMUECKOE HACTPOCHUE.

Ha3BaHHBIE HECOOTBETCTBHS, €CTECTBEHHO, BHI3BAIM Y MHOTUX COMHe-
HUS B cBsA3M C aBToOHorpaduuecknmu BociomuHanusivu C.I1. Koponea o ero
Bcrpeue ¢ K.O. Iluonkosckum B Kamyre B 1929 r. Bmecre ¢ Tem, Hemaro Jtojeit
TIPUHSIIA UX 6€30r0BOPOYHO.

«ITo pa3HbIE CTOPOHBD» JUCKYCCHUH OKa3aJHCh Jake ONMKaHIIue poJiCcT-
BeHHuku Cepres [TaBnoBnya. Cpeam Tex, KTO MOATBEPXKIAET €ro BOCIIOMUHA-
Hus, ero Matb Mapust Hukonaesna bananuna u nous Haranus CepreeBHa, ko-
TOpBIE YBEPSIOT, YTO OH CaM paccKa3blBal MM O moe3zike K LlmomkoBckomy B
Kanyry. (IlpaBna, o cnoBam f.K. I'omoBanosa, M.H. banannna nepBonavasns-
HO TOBOPHJIA €MY, YTO HUKOT'/IAa HE CIIBIIIAa OT ChIHA HUKaKUX PaccKa3oB O Ka-
myxckoi Berpede ¢ [{uonkoBckum.) 3ato Kcennss MakcumunanoBHa BuHIiieH-
U (cynpyra Cepres [TaBnoBuua B 1931-1946 rr.) u Huna MBanoBHa Kopo-
neBa (cynpyra Cepres IlaBnoBuua B 1947—1966 1T.) KaTeropudecKu OTPULIAIOT
¢axr noe3aku Koponesa B Kamyry B 1929 1.

K tem, xto npunsin Bocnomunanus C.I1. KoponeBa «Ha Bepy», OTHOCST-
Csl €ro Jpyr M COpaTHHK, TOKTOp TeXHH4Yecknx Hayk Muxann Kiaauesuu Tu-
XOHpaBOB, >KypHaIUCThl Anekcanap Ilerposny Pomanos u Bnagumup Bnagu-
mupoBud CoJIOBbEB, UCTOPUK PAKETHOW TEXHUKU W KocMoHaBTUKU Opuit Ba-
cuibeBNY buprokos.

Croxet o Bcrpeue I{uonkosckoro u Koponesa B Kanyre 3anedarsnen B
KaJpax JBYX XYJOKECTBEHHBIX (MIBMOB «YKpOIIEHHE OTHs», (pexuccep
J.51. Xpabposuukuii, 1972) u «Kopones», (pexuccep Opuii Kapa, 2007). Emy
TIOCBSIILIEH TIOKYMeHTalbHbIA GuiibM Anel [lerpoBoii «Ects B Kamyre nepekpe-
cToK...» (1985).

Cpenu TeX, KTO CUMTaeT HEOOXOIMMBIM ONUPATHCS HAa OOBEKTHBHBIC
(axTbl, HE XY/IOKHUKH CIIOBa, a MCCIIE0BaTENH-0norpadsl, KOTOpble OCHOBBI-
BasiCh Ha apXWBHBIX JOKYMEHTaxX, OYKBAIBHO «HA aTOMBD) Pa3JIOXKHMIH MPOXKH-
Tyto KoposeBbIM KH3HB, MOAPOOHO PACKPBIB MOTHBBI U COZEPIKAHUE €ro Jes-
TENIFHOCTH M TI0Ka3aB OCOOCHHOCTH €ro xapakTepa: >kypHaiuct SpocnaB Ku-
pruIoBHY [ 0J0BaHOB, OKTOP TEXHUYECKUX HAYK, HCTOPUK PAKETHON TEXHHUKH
u kocMoHaBTUKM [eopruit CremanoBuu BetpoB, aupexktop MemopHanibHOTO
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Homa-myses akanemuka C.I1. Koponesa Jlapuca Anekcannpoua @ununa. Umu
BBICKa3aHbl CEPhE3HbIE COOOpaKEHMsI, yOEXKIatoIe B TOM, UTO aBTOOnOrpadu-
yeckue BocrioMuHaHust Koponesa o Bcrpeue ¢ L{uonkosckum B 1929 r., 3a ko-
TOpOH Ccpa3y ke IociefoBalia ero padoTa B PakeTHOW TEXHUKE, HAXOAATCS B
HEOOBSICHUMOM MPOTUBOPEYHH C UCTOPHUYECKOH PEaNbHOCTHIO.

VX mosunumio pa3nensior y4eHbl ceKpeTapb [ ocyqapcTBEHHOTO My3est
nucropun kocMoHaBTHKH uMmeHu K.O. Llmonkosckoro (I'MUK) Haramus I'pu-
ropeeBHa benoBa u rmasseii xpanutens MUK Jlropmuna AnexceeBHa Kyty-
30Ba; BHYK K.O. IlnmonkoBckoro Anekceit BenmamunoBuy KocTuH Takxke co-
MHEBaJICS B TOM, 4TO B 1929 1. cocrostnack Bcrpeua ero aeaa ¢ C.I1. Kopore-
BBIM.

OOBEKTUBHO ITO3UIINS COMHEBAIOIIUXCS BBIMISAUT O4€Hb YOeAUTEIbHOM.
DTO MO3MLHUS YYEHBIX, KOTOPHIE PYKOBOJCTBYIOTCSl MPUHIMIIOM: MEMYyaphl -
TOJBKO MaTepHal JUIs HICTOPUH, HO €llle HEe HCTOpPHSI.

B mportecce oOcyxeHuss Bompoca 00 OTHOIICHWH K BOCIIOMHHAHUSIM
Cepres IlaBnoBuua HepenKO pa3laBAIUCh M Pa3JAlOTCs BO3IJIACHL MMEEM JIH
MBI IpaBo nojBeprath comHeHuto yreepxaeHnss CAMOI'O Koponesa? Bonpoc
HEKOPPEKTEH M MI03aMMCTBOBAH U3 Pa3roBOPOB Ha OBITOBOM ypoBHeE. B HayuHOM
JIMCKYCCHH JIOITYCTHMa OJlHAa-€ANHCTBEHHAs! ()OPMYIIMPOBKa BOIPOCA: HUMEEM JIN
MBI IIPaBO HCIOJIb30BATh B WCCIENOBAHMM MCTOPUYECKHE HCTOYHHKH, B TOM
YHCIIe UCTOYHUKH JIMYHOTO TPOUCXOXKJIEHHS, HE U3YUUB HMX IIPEABAPHUTEIIHHO C
TOYKH 3PEHMsI JOCTOBEPHOCTH COJIEp)KalIMXCsl B HUX cBeaeHHd. OTBET oueBH-
JieH — Takoro npasa Mbl He umeeM. 1 CAM C.I1. Kopones ObuT ¢ 3TUM corJia-
CEH.

B mawanme 1963 r. C.II. KoponeBy ObLia mepenaHa KOIMUS MHChMa
A.JL. Ymxesckoro aupekropy uzaarensctea AH CCCP, B koropom Anexcanap
JleonnnoBuu yrBepxnan, uro «kHura HO.B. Konppatioka ["3aBoeBaHune mex-
IUIaHETHBIX mpocTpaHcTB"] B 1929 r. Hanmcana npodeccopoM BeTunHKMHBIM 1
texHuk 1O.B. KoHapaTiok uMen o pakeToAUHAMUKE U KOCMOHABTHKE CaMOe
oThaneHHoe npezacraBiaeHuey. Janee A.JI. UmkeBCKUH BBICKa3bIBAJICS MPOTUB
nepenzganus kauru FO.B. Konpapatioka, cumras, 4To «3TO NMPOCTO HUKAK HE
Jomyctumo 1o oTHoueHuto K namsatu K.9. Iuonkosckoro u @.A. Llannepay.
Oznakominienue C.I1. KoponeBa ¢ MUCBMOM UMENO LIEIbIO y3HATH €r0 MHEHHE
no noeoxay noszuumu A.JI. UmxkeBckoro. B To Bpems B uznatenbctBe «Hayka»
TOTOBHJICS COOPHUK TPYAOB ITMOHEPOB KOCMOHABTHKH, 1 MHeHHEe Koporesa mo
BOIPOCY BKJIIOYAThH WIIM HE BKIIIOYAThH B Hero padoty KoHapaTioka Morio crath
pemaromiuM. B pesomoruu C.I1. KoponeBa Ha nuceme A.JI. YmxeBckoro co-
BEpIIEHHO HEABYCMBICIEHHO BBICKa3aHa MBICIb O HEOOXOJMMOCTH KPUTHIECKO-
IO M3Y4YEHUS JIMYHBIX CBHIETENBCTB C IIENBIO MPOBEPKH MX OCTOBEPHOCTH:
«1. JInano s mauno 31a1 o FO.B. Konzaparioke 1 3TOT Bonpoc npeacrasisito cede
ceiiyac He COBCEM SICHO, XOTSI BO MHOI'OM M HE MOTY HHKaK COTJIACUTBCS C
T. YmkeBckuM. 2. MHe nyMaeTcs, 4To cjieyeT MHOrue (paKThl H JOKYMEHThI
npoBepuTh <...>. 3. Xopomro Obl MPHUBJICYb K THM JelIaM HE TOJIBKO HAITUX
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CHELUAINCTOB, HO ¥ U3 APYI'MX OpraHm3anuii: oT Hac, Hampumep, TT. Kocmo-
JieMbsiHCKOro, Mo3zxopurHa (uiu 1o ero ykazanuto uz HIM-88), [Tobenonocre-
Ba, ([ymkunHa <...>), nupexropa doma-my3zes L{nonkosckoro u ap. 4. Mue ny-
MAaeTcs, YTO TaKHe BOMPOCHI clIeyeT MOABepPraTh 001ecTBEHHON MpoBepKe
U 00Cy:KIeHn10, HanpuMep, Ha HameM YuyeHoMm Cosere. <..>». JlanbHeluiume
coObITHS pa3BUBAIUCE B cooTBeTcTBUH ¢ MHeHHeM C.I1. Koponepa. B UucTHTY-
Te wuctopun ecrectBozHaHud u TexHuku AH CCCP  yrBepxneHus
A.JL. YmxeBckoro ObUIM TINATENFHO M3Y4YEHBI B KOHTEKCTE CBEICHMH, CoIep-
KalMxcs B JPYruX HUCTOPHYECKUX JOKYMEHTax; IOCIIEAOBABIINNA BBIBOJ OBLI
onHo3HaueH: cyxnaeHue A.JI. UmkeBcKOro He COOTBETCTBYET AECHCTBUTENBHO-
ctu. B 1964 r. padora }O.B. KoHzapaTioka B TpeTuii pa3 Oblia mepensiaHa Ha
CTpaHUIaX COOpHHKAa TPYAOB NMHOHEPOB KOCMOHABTHKH — PSIOM C COYMHE-
wusmu H.W. Kubanpunua, K.3. [uonkosckoro, ®.A. [annepa.

OTa UCTOpHS KaK HENb3s JIydllle CBHETENILCTBYET O TOM, uyTo Kopones
MIPEKPacHO MOHUMAJI OTPULIATEIbHOE BIMSHUE MIPUCYIIEr0 UCTOYHUKAM JIMYHO-
IO MPOUCXOXKJEHUS! CYOBEKTUBH3MA Ha TOYHOCTh OTOOPAYKEHUSI HCTOPUUECKUX
(axToB M UX B3auMocBs3ei. COBEpPIIEHHO OYEBHIHO, YTO B MPAKTHKE HCTOPHU-
YECKOI'0 UCCIIEJOBAHUS U €ro COOCTBEHHBIE MEMYaphl TOJKHBI UCTIOB30BATHCS
B COUETAHWH C JAPYI'MMH JOKYMEHTaMH, I10JIaraThCsl TONBKO Ha HUX, HE PHUCKYS
BITACTH B OIIUOKY, HENbB3.

Y4acTHUKHM TUCKYCCHH, HE CUNTAIOUINE HEOOXOANMBIM IPOBEPSTH CBe-
nenust, coobuienHsle KoponessiM o noesnke B 1929 r. B Kamyry x [{nonkos-
CKOMY M O €ro 3HaKOMCTBE C YYEHBIM B TOM JK€ TOJY, CCBUIAIOTCS Ha TO, YTO
OHH TIOATBEPXKIAIOTCS ABYMSI «OUEBHILAMI» BCTPEUH JIBYX BEIUYANIINX TBOP-
LIOB KOCMOHABTHKH.

[NepBriM 13 HUX HazbiBaercst bopuc I'puropreBnd TeTepkuH, 0 KOTOPOM
CTaJIo U3BECTHO B HOsIOpe 1969 r. — B TO Bpems OH paboTai mpernojaBaTeieM
TEOPETHYECKOM HJIEKTPOMEXaHUKH B TYIBCKOM MOJIMTEXHHYECKOM HHCTHUTY-
Te — M3 3aMETKH B TynbcKoi razere «Kommynapy. [loBogom st Hee cTai BU-
3uT TeTepkuHa B PENAKIHMIO C LENBIO MOKa3aTh (POTOCHUMOK, HA KOTOPOM OH
n3o0paxeH psnoM ¢ K.O. LInonkoBCcKkUM, W pacckazaTh O CBOEM 3HAKOMCTBE C
yuenbiM. «Kak-To MHe mocuacTiuBmiock cdortorpadupoBathes ¢ K.9. Iuon-
KOBCKHMM, — PacCKa3blBaJI OH COTPYIHHKAaM peldakuuu. — MHOro JeT XpaHui
CHMMOK, HUKOMY, KpOME JOMAIllHUX, He MoKa3biBaj. HakoHen, pemmics, npu-
men K BaMm... <...> dororpadpupoBamuck Mel <...> B 1934 roxy, B gomuke [{u-
onkoBckoro B Kamyre». 3arem mocienoBaiy NOAPOOHOCTH €ro 3HaKOMCTBA C
HuonkoBckumM, KoTOpoe, Mo cioBaM TerepkuHa, cocrosuiock B 1928 r. Torma
Terepkun paboran B Kamyre amekTpoMoHTEpOM U OBLI, O €ro CJIOBaM, MOCIaH
K L[MOTKOBCKOMY CBOMM HayaJIbHUKOM, OOBSBUBILUM, «4TO HaJ0 moModb L{u-
OJIKOBCKOMY» — TO/IBECTH AJIEKTPOTOK K JIBUTaTENI0 MEXaHHYECKOTrO CTaHKa,
KOTOpBIH OBIIT HY)KEH YUECHOMY «UIsl TOPUPOBAHUS CTAIN», Beb OH «paboTal
HaJl CO3JIaHMEM IIETbHOMETANIMYECKOro JTUPIKa0is». TeTepkuH yTBepiKaa,
YTO 3Ta NepBas BCTpeda B 1928 r. momyumna mpoaokeHue, Nockonbky Kon-
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CTaHTUH OJyapJOBUY «IPUTIACHT €r0 3aXOAUTh». 3aKaHYMBAJIACh KOpPOTKas
3aMeTKa Tak: «B mocnenHue roasl ku3HU 1{MONKOBCKOro mocemand MHOTHE
BuAHEBIC yueHble. 31ech b.I'. Terepkun B 1929 rony Berperun Oymymiero ['nag-
Horo koHctpykTopa C.II. Koponea. Bropuuno ¢ C.II. KoponeBbiM OH TO-
BcTpevasncs TaM ke, B Kamyre, B 1957 rogy Bo Bpemsl 3aKjiaJky MaMsTHUKA
K.9. [TuonkoBckomy».

C nauana 1970-x ronoB mo3HaBaTeNnbHBIN HHTEpeC K TeTepkuHy, Kak K
oueBuany Bcrpeun Koponesa u I{nonkosckoro B 1929 r., ycunusancs ctpemu-
TENBbHO, COOTBETCTBEHHO YBEIMYMBAJIOCH YUCIIO JKETAIOIUX B3SATh y HErO WH-
TEpPBBIO, @ B PAcCKa3ax €ro MOsBISUIMCH BCE HOBBIE U HOBBIE MOAPOOHOCTH, KO-
TOpBIE€ MOCTENIEHHO CTaJIU NMPOTUBOPEUUTH MEPBOI 3alKCH €ro MEMYyapoB B Ta-
3ere «KommyHnapy. Tak, eciu n3 3aMeTkH, OnmyOJIMKOBaHHOH B HOsiOpe 1969 r.,
cnenyet, uto TerepkuH B 1929 r. «BeTrperni» Koponesa B qome L{nonkoscko-
O, TO B OOJIee MO3THIX BEPCUSIX CBOUX BOCIIOMHUHAHHI OH yTBEPXKJAJl, YTO cam
npusea Koponesa x KoHcTantuny DnyapaoBuuy, caydailHO BCTPETUB €ro Ha
KaJTy>KCKOH YJHIIE U Y3HaB, UTO MOJIO/IOM YeTOBEK B KOXKAHOM KYpTKE UILET JOM
Huonkosckoro. B 1969 r. B.I'. TeTepkuH BCKOJIb3b U OYEHH HEONPENEIEHHO
ynomuHaeT o cBoeil Bcrpeue ¢ Cepreem KoponeBeiM B pome L{nonkoBckoro;
B0ooOIIE B 1969 r. rinaBHEIH MOBOJ, YTOOKI ITOAEIUTECS CBOUMU BOCITOMUHAHMS-
mu, 151 B.I'. Terepkuna BoBce He mpuesn Koponesa k L{uonkoBckomy, a ero
COOCTBEHHOE 3HAKOMCTBO C yY4€HBIM U (POTOCHUMOK, Ha KOTOPOM OH C HHUM 3a-
revyatsieH (JaTUpOBAaHHbIN, KCTaTH, TeTepKUHBIM HEBEPHO). 3aTO MOCIIEAYIOLIHe
penakuun BociomuHaHuil b.I'. TerepkuHa nepenonHeHs! JeTalbHBIMU ONHUCA-
HUSIMU TIorofibl B JeHb npuesna Koposnesa k [{nonkoBckoMy, UX OIEXKIbI U Te-
MBI Pa3roBopa, — CJIOBHO M He OBUIO OMHMCBIBAEMOE COOBITHE OTAENEHO OT Me-
MyapuCTa YeTBIPbMSI JECATUICTHIMHU.

B 10 xe Bpems B BocnmomuHaHuAX b.I'. TerepkuHa oTcyTCTBYeT OfHa
OueHb Ba)KHAs JeTajb, U3-3a UEr0 OHU He COrVIACYIOTCSI C BOCIIOMHHAHUSIMU
camoro C.II. Koponesa. Cepreii IlaBnoBud B untepsnio A.Il. PomaHOBY Heon-
HOKpaTHO MOJYEpPKUBAN, YTO Ipue3kand K I[{HoIKoBCkOMy C ApY3bSIMH-
€IMHOMBIIIJIEHHUKAMM, BJIOXHOBHMBIIMMUCS, KaK M OH, WJIESIMH «IaTpHapxa
3Be3fomIaBanus». b.I'. TerepkuH e MOCTOSHHO paccKa3blBall, UTO OH IPUBEI B
noM I{uonkoBckoro Ha ynune bpyra oqnoro Koponesa.

Camo co0oii pazymeeTcs, YTO CTOPOHHUKH BEPCUU «BCTPEUM» HE TOJIBKO
HE 33yMBIBAJICh O TOM, YTOOBI KPUTHYECKU MPOAHAIN3UPOBATH CBeAeHUs Te-
TepKUHA (UTO BIIOJHE JIOTUYHO JUISl HUX, ITOCKOJIBKY OHH CUHTAIOT W3JUILIHIM
aHAJM3UPOBATh U BocrioMuHaHusi Kopoesa), HO cTapajnch pacipocTpaHiTh UX
Kak MO)XHO Ooliee aKTHMBHO W pe3yibraThBHO. OCOOGHHO Tpeycren B 3TOW
«IPOCBETUTENLCKOIM» AestensHocTH B.B. ConoBbreB, cymMeBIIMi, cChUIasCh Ha
BocniomuHanus b.I'. Terepkuna, B cepenune 1980-x rogoB yoequrs mapruiiHOe
pykoBoncTBo Kamyxkckoid o6acté B HEOOXOIMMOCTH YCTaHOBKHM Ha Iepecede-
Hun ymun I{uonxosckoro u Koponesa B Kamyre mamsTHOro 3Haka B uecTb
BCTpPEUM 3TUX Y4eHbIX (ObUT OTKpHIT B ampene 1985 r.). Bocnomunanus Terep-
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KMHA OKa3aJMCh «MOIIHBIM» JIOBOJIOM M B IOJIb3Y PEUICHUS] HBIHEIIHUX OTBET-
CTBEHHBIX JIMIl COOPYJAUTH HAa MECTE pa3pylleHHoro B Hayane 1990-x rogos ma-
MSTHOI'O 3HaKa CKYJIBNTYPHBIA TNaMSTHUK, H300pa)KalolmMi «KaTYKCKYIO
BcTpeuy» L{nonkosckoro u Koponesa. (Pemenue 6suto mpunsito 23.11.2010 1.
Ha 3aceaHuM OOJIACTHOTO apXHMTEKTYpHOro coBeTa Impu rybepHarope Kamyxk-
ckoit obmactu A.Jl. ApTaMOHOBE).

Mexny TeM, KpUTHYECKOE M3YdeHHE TEKCTa BIIEPBBIE OITyOINKOBaHHBIX
B 1969 r. Bocnomunanuii b.I'. TerepkuHa no3BoJsSIET COBEPIICHHO ONMpeaeseH-
HO ¥ CO BCEll OTBETCTBEHHOCTBHIO 3asBUTbH, YTO B HHUX SIH30/ 3HAKOMCTBA aB-
topa ¢ K.O3. IluonkoBckum B 1928 r. npumsicneH. B.I'. Terepkun He Mmor B
1928 r. MOABOAUTH JJNEKTPUUECKUH TOK K CTaHKYy, MPHU IMOMOIIU KOTOPOIO
K.D. [ITHONKOBCKUH CTPOMI IIETHHOMETAUTUYCCKUN TUPMKA0NIb, 0 HECKOIh-
KuM npuauHaM: B 1928 r. L{MOJKOBCKMIA Tupmkabiel He CTPOMI U CTaHKa ¢
JJIEKTPOMOTOPOM HE HMMEJI, XOTSI OBl MOTOMY, YTO AJIEKTPUYECTBO B €r0 JIOM
0610 TIpoBeieHo B 1931 r. Bonblie TOro, IMEIOTCS HEOMPOBEPKUMBIE JTOKa3a-
TEeNbCTBA, NMoATBepkaaronme, 4ro b.I'. TerepkuH BrepBble NOSBUICS B JIOME
K.3. [HuonkoBckoro He B 1928 1., a B 01HO U3 BockpeceHuil B uioJie 1933 r., u
npuBen ero tyaa Anexcanap HukomaeBnu Cyposues, ObiBIMil yueHuk L{uon-
KOBCKOT'0, 3HaKOMbIi ¢ yueHbIM ¢ 1918 r. Coxpanusmmecst B ¢ponmax MUK
BocriomuHaHus A.H. CypogrieBa, Hanucanusie B 1962 1. (!), — OecrieHHbIi uc-
TopH4ecKril TokyMeHT. K OonbpIoMy cokalleHHIo, HalMcaHbl OHU TPYJHO YH-
TaeMbIM ITOYEPKOM, HO HanboJiee NHTEPECHOE U BaYKHOE ISl HAC MECTO B PYKO-
IIICH B OCHOBHOM YJIAJIOCh Pa3o0paTh (TEKCT BOCIIPOU3BOAUTCS C COXpaHEHHEM
aBTopckoro ctwis): «B 1933 r., B urone mecsie (3To OBUIO B BOCKPECEHBE) o
npuexan k K[oHcTantuny| DO[nyapaoBudy, >KUBIIEMY| MO-IPEKHEMY Ha €ro
crapoii kBaptupe. Co MHOHM ObIT 3HAKOMBIH, <1 HpP30> paboraBmmii B <l Hp30>
HekTo b. Terepkun. On Obl1 ¢ oroanmapaToM, 1 Mbl CHsUTUCE. [Ipudem, cHa-
yana ycenuch Mbl ¢ K[oHcTantrHOM] O[nyapaoBudeM| (OH ObUT B JIOMalIHEM
xanarte), 3areM cenu K[oncrantuH]| J[nyapaoBud] u b. Terepkun. Cpoeit 00-
mutenbHOoCcThI0 b, TerepknH mpow3Ben TPUATHOEe BHedaTJeHWe Ha
K[onctantuna] 3[nyapnosuua] <...>». CoBepIIEHHO 04€BUIHO, 4TO 10 CypoB-
ueBy TeTepkuH HHUKOrAa J0 MX COBMECTHOro mocenieHus LluoiaxoBckoro B
1933 r. B nome yueHoro He OwiBait; uro CypoBieB npusen TerepkuHa k L{uon-
KOBCKOMY KaK paHee HEU3BECTHOT'O YUEHOMY UEeJIOBEKa; YTO BIleYaTJeHHUE, KO-
Topoe TerepkuH nmpownsBen Ha ydeHoro B npucyrctBun CypoBiesa, ObUIO mep-
BbIM BricuaTiicHHeM. A 310 3Hauut, 4to b.I. Terepkun, 3a0bIBIIMI, YTO OH
BHepBbIe nepectynun nopor goma K.3. IMuonkosckoro B 1933 r., He Mor B
1929 r. npusectu k yueHomy monozoro crynenta C.I1. Koponesa.

K cBupmerensm «xamyxckoil Berpeunm» ILlmonkockoro u Koponesa,
npaBza, otTHecs ee K 1931-1932 rr. npuauncnun cedst n nucatens Buktop Anek-
carapoBnd CrITHH. Bo MHOrME CBOM KHUTH, OH BKJIIOYHJ, B YaCTHOCTH, TAaKOW
snmzon: «KoHCTaHTHH DyapAoBHY KECTOM IpeJlaraeT MHE CECTh B KPECIO
<...> — Bor Teneps MbI MOXeM MOTOBOPUTH. S Bcerna paja TeM, KTO HHTEpecy-
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ercsi MOMMH n300peTeHnssMU. BoT ckopo, MHe cooOmmin, OyneT orMedarses
Mol robuiel. CeMbIecsT MATh JIET NPOXKUTO. <...> Tenepps NMpue3k aroT Te, KTO
npakTHyecku paboraer Hax MouMu unesmu. beutn Tuxonpasos, Kopones. 3o
u3 TP Ha».

Ho u sToT MemyapHsIii pparMeHT HemocToBepeH. Bo-mepBbIX, TOUHO u3-
BecTHO, uTo HUKTO U3 I'UPJI 3a Bce BpeMsi CylleCTBOBAHUS STOM OpraHU3aIlu
B 1931-1933 rr. k lluonkoBckoMy He mpue3xai. A, BO-BTOPBIX, U ChITHH 3ama-
MSITOBaJ, 4YTO BHepBele OH mnocetwn [luonkoBckoro He B 1932 1., a
04.11.1934 r., xak crneayer U3 UX NEPENUCKU U 3alIUCHBIX KHIKEK YUEHOTO.

Takum oOpasom, cBuzperensctBa b.I'. Terepkuna u B.A. CeiTnHaA Kak
«OUYEBHIIEB BCTPEUN» He BBIAEPKAIH HCTOPHIECKONH KPUTHKH.

B xozme copokansitunieTHero oocyxaeHus BocrioMuHaHui Koponesa o
ero Bctpede ¢ [{uonkoBckum B Kamyre B 1929 r. HU 0fHOHN U3 CTOpOH HE yna-
JIOCh HaWTH MPAMBIX J0Ka3aTeNbCTB, IOJATBEP)KAAIONINX HIM HE ITOATBEp-
KIAIOIIUX IOCTOBEPHOCTH cojieprkalieiicss B HUX nHpopmanu. OIHAKO YUCIIO0
KOCBEHHBIX CBUJICTENIBCTB, YKAa3bIBAIOIIUX HAa €€ COMHHMTEJIBHOCTH, BO3pacTa-
er. K HuM oTHOCHTCS (PaKT OTCYTCTBUS MaJISHIINX CJIEJ0B KaTy>KCKOWH BCTpEUH
Koponesa u [{nonkoBcKoro B Takux Iiactax JOKYMEHTOB, KOTOpbIE HEM30EKHO
coXpaHWIIM OBl MX, €CJTU OBl 3Ta BCTpeUYa COCTOSIIACh.

Tak, MOXXKHO yTBEep>KAaTh ¢ aOCONIOTHOM YBEPEHHOCTBIO, YTO B Oymarax
HuonkoBckoro npuesn k Hemy B 1929 1. Koponesa ¢ ToBapuillaMU HE HaIlEl
HUKAakoro otpaxkenus. CoriacHO [OKyMEHTaM, 3alleyaT/ICBIIUM IKH3Hb
K.3. IlnonkoBckoro ¢ 10cTaTouHON MojaHOTOM, oH BrepBbie y3Han o C.I1. Ko-
poJeBe, Kak o JydiieM HHxeHepe MockoBCKo# ['pymnIiel n3y4eHust peakTUBHOI O
JIBIDKEHUS U TIPETAaHHOM JIETTy PAaKETHOW TEXHUKH YeJIOBEKE U3 IHChMa TUPIOB-
na M.I1. ®oprukoBa B ntoHe 1932 r.: «Y Hac paboTaeT MHOI'O BBICOKO KBallH-
(UIMPOBAHHBIX MHXEHEPOB, HO JIYYIIMM M3 JIYYIIUX SBIISETCS MpeICcenaTelb
Hamero TexcoBera uwxk[eHep| Kopones C.I1. <...> Ve Teneps oH cuenan s
BCEX HacC MHOTr0 U MHOro. OH To 1 OyJeT MAJIOTUPOBAThH NEPBBIH PAKETOILIAH).
Yetnpipe Mecsiia crryctsi KoHcTaHTHH DyapAoBHd MM BO3MOXHOCThH IO3Ha-
komuThes ¢ KoposeBbM smuHO. B eHB TOpKECTBEHHOTO 3acelaHusi MOCKOB-
ckoii obmectBeHHOCTH B KomonnoMm 3ane Jloma Cor030B, MOCBSIIEHHOTO 75-
nmernto co jgHA poxkaenus K.O. Ilmomkoeckoro (17.10.1932r.) cocrosmach
BCTpeua M AByxdacoBas Oecexa ydueHoro c¢ pykoBoxactBoMm L[C OcoaBnaxnuma B
snanun Llentpanproro CoBera Ha ynure Hukonmbckoii (HpiHEe yiuna 25 OKTs0-
ps); Ha HeW TNPHCYTCTBOBAJIM, B TOM uwmcie, npexacrasurenu L[TUPJ]—
®.A. Hannep u C.I1. Kopones. Ilo-BuanMomy, 3Ta BCTpeya MI0X0 COXPaHWIACh
B naMsTH {MONKOBCKOro — OH OBIT O/IMH CpeAy HE3HAKOMBIX JIFOJIEl U B He-
MIPUBBIYHON OOCTAHOBKE, K TOMY K€ He BIIOJHE 3/10poB. Co3faercs Brieuatsie-
HHE, YTO OH HE OYEHb XOPOIIIO 3aIIOMHHII CBOUX COOECETHUKOB.

CogepiieHHO o4eBUIHO, uTo K.O. [{HomkoBCKOMY HUYEro He ObUIO U3-
BecTHO o janpHeimen padore C.I1. Koponea, Bpsia 1 ero UMs yOMHHAJIOCH B
6ecene Koncrantuna JayappoBnya ¢ mocetuBmmMy ero 17.02.1934 r. npen-
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crautensmu PHUNW U.T. KneiimenoBeim 1 M.K. TuxonpaBoBsiM. Bo Bcsikom
ciydae, korga Llnonkockuit nonyuun B Havane 1935 r. npucnannyto Koposne-
BbIM 0e3 ykazaHust 0OpaTHOTO ajpeca KHUTy «PakeTHbIi noneT B cTparocdepey,
TO B ITOMCKaxX KOHTakTa oH ooparwics He B PHUU, a k B.A. CeituHy. YueHbli,
Mo-BUAMMOMY, mojarai, 4to ChITHH — 3amecturens npezcenatens Crparo-
chepHOro KOMUTETa — HaBEPHOE JOJDKEH OBbUT 3HATH aBTOpa KHUTH O 3aBOEBa-
nun crparocgeps: «C.I1. KoponeB mpucian MHe CBOIO KHWXKKY "PakeTHbIi
nonet", HO ajpeca He MPWIOKWI. He 3Ha10, kKak Modyarofapurh ero 3a Jiroodes-
HocTh. Ecnu BO3MOXHO, TepenaiTte eMy MO0 0JaroJapHOCTh MJIM COOOIIUTE
ero aapec. KHikka pasyMmHasi, cofepkaTenbHas U moje3Has». [locie mpoure-
HUSE KHUTH y [{ronKoBCKOro sIBHO CloXuiIoch MHeHHe o KoponeBe, kak o mep-
CHEKTUBHOM pPa0OTHUKE B OOJACTH PEaKTHBHOW TEXHWKH, IpeAHA3HAUYCHHOU
JUIS TIOJIETOB B cTparocdepe U BHE ee. CBUIETENECTBO TOMY — HE TOJBKO OT-
3b1B L{nonmkoBckoro o kaure Koponesa, HO u BKitoueHne uMmeHu Koponesa B
cratbe «PakeTHble MPUOOPHI B MCCIIEOBAaHUN cTpaTocdepb» (ormyOIuKoBaHa B
razere «Pabouass MockBa» 03.03.1935 r.) B mepeyeHb JIMIL, BHECIIHUX, C TOUKH
3penus L{nonkoBckoro, Hanbosee 3HaUUTENBFHBIN BKIIAJl B U3y4EHHUE BO3MOXKHO-
CTH CO3JIaHUSI PAaKETHBIX JIETAaTEIbHBIX ammapaToB. Hanbonee mo3aHee ynomu-
nanue umenu C.I1. KoposneBa B 6ymarax LlonkoBckoro — 3amnuch B OJHOH U3
€ro 3aITMCHBIX KHIKEK, crenanaas JI.K. KopHeeBbIM Bo BpeMs rocenieHus y4ae-
HOoro12.05.1935 r.: «<...> Pabotato B TeueHue ~ 5 JeT B 00JacTH PEaKTHBHOTO
nwkenns. CoBmectHo ¢ T. KoponeBbim. <...>». (IIpaBna, nocnenHee U3 npoy-
tupoBaHHbIX npennoxkeHuit JI.K. KopHeeB cpady 3auepkHyJ, MOCKOIbKY B Mae
1935 r. on yxe He paboran B8 PHUI.)

Cpenu coteH mokyMmMeHTOB B apxuBe K.D. I{uonkoBckoro, 3adukcupo-
BaBIIMX €r0 MHOr0OOpa3Hble Hay4YHbIE CBS3H, HET HU OIHOTO, KOTOPBIN yKa3bl-
Ban Ol Ha TO, uro KoHcrantun Dayapnaosuy 3Han C.I1. Kopomesa ¢ 1929 r.
Ham ynanoce ycranoButh Oonee 250 nui, B pas3Hble rojsl noceTuBmux L{uon-
KOBCKOro, MeHu KoposeBa cpeyt HUX HET.

Cpenu Tpuauatu mectu Opomrop [{HonkoBckoro, HpHHAIEKABIINX
KoponeBy, HeT HM oaHOii c aBrorpadoM ydeHoro. Mexay TeM B CpeacTBax
MaccoBoi WH(OpMAIMK BCE Yalle IOSIBISIOTCS CBEJACHUS 00 OOHapyKeHHH
oporrtop [{nonxoBckoro ¢ ero papctBeHHbIME HagmucsiMu KoponeBy. OCHOBBI-
BasICh Ha THIATEJILHBIX HUCCIIEJOBAHUSAX, MOKHO CO BCEl OTBETCTBEHHOCTBIO yT-
BEpXkKIaTh, YTO B MUPOBOM KYJIBETYpHOM oOopore ¢ Havana 2000-x ToJ0B Haxo-
JATCSL IECATKU MOAJIMHHBIX Opourop LIMonkoBckoro ¢ moaaesibHbIMU aBTO-
rpadamu yueHoro. Cpeqy HUX €CTh M OPOIIIOPHI C €ro «JIapCTBEHHBIMU HaITH-
csimm» KoponeBy. OnHa U3 HUX ObLTa, HalpUMep, MpoJlaHa Ha ayKIMOHE Space
Memorabilia Auction 23-26 anpens 2002 r.

Hanmume comHenuii B cooTBeTcTBUM BocrioMuHaHuii Koposnesa o ero ka-
nyxckor Betpeue ¢ Luonkockum B 1929 r. uctropuueckoil 1eiCTBUTETLHOCTH
co Bcell HeM30eXKHOCTBIO BIIeUeT 3a co0oil Bompoc, mouemy Cepreii [1aBnoBuy
TIPUMBICTIHI 3TOT 3nu304. Kak ussectHo, I'.C. BeTpoB nonsITasncs oTBETHTh Ha
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Hero, orTajkuBasich oT aBroouorpaduiit C.II. Koponesa 1952—-1955 r., u npu-
1ieq K TaKoMy BBIBOAY, KcTaTd, noaaepskaHHoMmy H.M. Koponesoil: B 1952 r.
KopomneBy mpencTosiio BCTYIUICHUE B mapThto, a B 1953 r. — m30Opanue 8 AH
CCCP. Emy, kak ObIBIIEMYy 3aKIIOYEHHOMY M «Bpary Hapoja», TpedoBaics
YOCIUTENbHBIN TOCTYKHOU CITUCOK. He nMest BO3SMOXKHOCTH COCTIAaThCSL Ha CBOU
JIOBOEHHBIE Pa3pabOTKU, KOTOPHIE B MEPHUO] penpeccuii OblIM pacleHeHbl Kak
npectynHble, KoponieB Hallen 3KBHBAJICHTHYIO MO CMBICIY (OPMYIHAPOBKY,
MTOJITBEPKNAIONIYI0 €ro OJIM30CTh K MCTOKAM PAKCTHOW TEXHUKU, JAB ITOHSTH,
YTO B 3Ty 00JIACTH TEXHUKHU €ro BBelN caM [[HonKkoBcKuii.

Paccyxnenus I'.C. BerpoBa 10CTaTO4YHO JIOTUYHBI, HO, BO-TIEPBBIX, OHU
HE KacaroTcsi BocioMuHaHui KoposeBa, KOTOpbIMu OH moaesuiics co CKpUITKU-
HbIM U POMaHOBBIM, a, BO-BTOPBIX, OHU 03HauaroT, 4yto Cepreii [laBnoBud co3-
HATEIPHO HMCKaXKad NEHCTBUTENBLHOCTh. HaMm mpejicTaBiseTcs, YTO TPUYHUHEI
PacCXOXKACHUI MEXIY colepKaHueM aBToOmorpadudeckux Bocromunanuii Ko-
poneBa U (paKTaMU HCTOPUYCCKON NEHCTBUTEIHLHOCTH HE TaK OYCBHIHBI, HE
CTOJIb MParMaTHYHBI M UCKATh UX CICIYET, CKOpee, B 00IACTH IICUXOIOTHH.

K Tomy e cremyer MOMHUTH, YTO HH OJUH M3 TEKCTOB BOCIIOMHUHAHUH
Kopones He npenHasHavan ajist OmyOJIMKOBaHMs, BOOOIIE OH JEIHICSd UMH He
JUTSL IIUPOKO# oOmecTBeHHOCTH. J[axke 3amuch Oecensl ¢ POMaHOBEIM OH aBTO-
PH30BaJI, HO Ha IMyOJMKAIMIO HE COTJIACHIICS, O YEM CBHUJIETEILCTBYET €TI0 PE30-
mronust, patuposanHas 30.03.1964 r.: «Anexcanap IlerpoBuu! IIpouen Bamm
3aIKCH U TpMO cKaxy Bam, uro Ber cobecemnuk "omacuerit" — y Bac ormmd-
Has naMsTb!

Bce ke He ynepikaincs, 4roObl KOE-4TO HE IIONPaBHTh, CKOpee IMo-
XKYPHAJIHUCTCKH, T. €. PEJAKI[OHHO, a HE 10 CYIIECTBY.

51 He mymaro, 4TOOBI OMYyOJIMKOBAHUE TAKOW Oecebl MPEICTaBIsUIO Celi-
Yyac MHTEpEC U, BOoOIIE, ObUTO OBl ceiiyac BO3MOXHO U MOJIE3HO!

Pemaiite camu u ¢ TeMu, KOMY 3TO MOJ0KEHO, HO MO€ MHEHHE H3JI0XKe-
HO BEIIIIE.

ITycts 3Ta pykomuck Oyaetr Bam moOpoii maMsIThI0 O Hallel HeOXKHUIaH-
HOU Oecezie, 1 MpOYeN TH 3alcH He 0e3 HEKOTOPOro BOJIHEHUS, T. K. MHOTO€
ObLTOE MHE BCIOMHHIIOCHY.

MoxHO TOnbKO coxaners, 4yTo Cepreii [1aBnoBuY ocTaBMII «PYKOIMCHY
TeKcTa cBoel Oecensl ¢ POMaHOBBIM y KypHaIHCTa U 94TO Hocieansss Bois Ko-
posesa Obl1a Tpy0O HapylIeHa TPU MEeCsIIa CITyCTsI OCIIE €0 CMEPTH.

Ecnu BHEMaTebHO BUMTAThCA B aBTOOWOrpaduueckue crpodku Kopo-
neBa 1950-x u B ero memyapsl 1960-x rooB, TO HeNb3sl HE 3aMETUTh C KaKOM
HacroitunBocThio Cepreii [1aBnoBUY BHOBh 1 BHOBb CBOJIMT BOEIUHO JIBE JICTA-
JIU, KOTOPBIC JTOJDKHBI OBLIH OTPA3HUTh UCTOKU €r0 WHTEepPEeca K PaKeTHOW TEXHU-
ke, — 1929 ron u nuuHOE 3HaKOMCTBO ¢ [{nonkoBckuM. bonbiie Toro, co3mpaer-
cs BrieyatiieHue, yro KoponeBy BakHO ObUTO ake He 3HAKOMCTBO C LlMomKkoB-
CKHM BOOOIIE, a 3HAKOMCTBO UMEHHO B 1929 r. MBI He 3HaeM TOYHO, B UeM 3a-
KITIOYAJICSl MAarMYeCKUH CMBICI 3TOU nmaThl it Kopoesa, HO TO, 4TO OH MpHa-
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BaJ eif ocoboe 3HaYeHne — oueBuAHO. He MeHee oueBHIHO U TO, YTO OHA Mrpa-
Jla KJIFOYEBYIO POJIb B TIIYOMHHBIX MEXaHU3Max €ro CO3HaHHUS NMPU PEKOHCTPYK-
LM TPOLIJIOTO, B TOM YHCJIE ETOYKH COOBITHI, CBI3aHHBIX C €r0 3HAKOMCTBOM
¢ Tpynamu LlponkoBckoro u camum ydeHsM. (Benps naxe yreepxaenne Kopo-
JIeBa 0 ero 3HakoMcTBe B 1929 1. ¢ paboramu [[10IKOBCKOTrO BHI3BIBAECT COMHE-
nue. K ocenn 1929 r. B obpamenun Obiu aBe Opourtopsl Llnonkosckoro «Mc-
CJIe/IOBAaHUE MHPOBBIX IPOCTPAHCTB pEaKTHBHBIMH mpubopamm» (1926) n
«Kocmnueckas pakera. OnbiTHast moAroroBkay (1927), HO oHM OBUIM AOCTYITHBI
TOJBKO TEM HEMHOI'MM JIMIaM, KOMY Y4€HbIH MOJAapHi X MPH BCTPEYe WIIH BbI-
ClIal 10 TOYTe; WX HENb3sl ObUIO KYNUTh WM B3SITh IOYMTATh B OMOIMOTEKE.
Bonpoc, kak oHu Moriu monacTts K cTynaeHty KoponeBy, He umeer orsera. C
OOJNBIIIM OCHOBaHMEM MOXHO JIOIMYCTHTh, YTO OH y3Hasl o l[noikoBckoM u3
n3ganHoi B 1929 r. kauru S1.1. [lepensmana « MexXIiaHeTHbIE Ty TEIIECTBH. )
Harta «1929 roa» Hacronbko BiacTBOBasa Haja co3HaHueM KoposeBa, 4yTo OH
HUKOrAa (!) He BCIIOMUHAI HU O CBOEM BII€YATIEHWU OT BhICTyIuieHHs Lluon-
KOBCKOI'0 Ha TOP>KECTBEHHOM 3aCe€aHUM, MOCBSIIEHHOM ero 75-neruto, B Ko-
JoHHOM 3aiie Jloma coro30oB 17.10.1932 r., Hu 0 cBOEH BCTpeYe C YUEHBIM B TOT
xe neHb B LlerrpamsHoMm CoBere OcoaBuaxuma. A Benb, Kazanock Obl, Kopore-
BY OBIJIO YTO BCIIOMHHUTD M3 ABYX4acoBoW Oecespl ¢ LIMONKOBCKMM, B KOTOPOH,
kpome Hux u @.A. lannepa, Takxke yuactBoBasiu npenceaarens LIC OcoaBua-
xuma P.II. Diigeman u ero 3amecturenb MaluHOBCKUH, JABOE IMpe/ICTaBUTENEH
JlenI'P]] u euie KTO-TO U3 MOCKOBCKOTO MapTUHHOIO PYKOBOJCTBA WU OJHO-
ro M3 HApKOMAaTOB (ITH CBEIEHHs COXPAaHWINCh B BOCIIOMHHAaHHSX Bukropa
Bacunbesuua IToaroproro, OwsiBmiero padorauka ammapara [{C OcoaBuaxuma,
HanmcaHHbIx 18.11.1978 1.).

Jara «1929 roa» OykBanbHO NMpOHM3ajIa BCE MPOCTPAHCTBO mamstu Ko-
poseBa, OXBaTUB U 3MHU30]] €ro 3HaKOMcTBa ¢ I[MonkoBckuM, 4TO, B CBOIO Oue-
pelb, ¢ HEYyMOJIUMOM JIOTMKOW TOBJIEKIIO 32 co00M amu3ox moe3nku B Kamyry,
MOCKOJIBKY, KaK yXe€ FOBOPUJIOCH, HHAY€ TOTAa MO3HAKOMUTECS ¢ [{nonkoBckuM
OBbLTO HEBO3MOXKHO.

N3yuas Bce HanmcaHHoe KoponeBsiM o L{MonKOBCKOM, HETb3d HE NpU-
JITH K BBIBOJY: C KaXKJbIM roioM nyxoBHas cBs3b Cepres IlaBnoBuua c I{uon-
KOBCKUM CTaHOBMJAch Bce TecHee. C MOCIEBOCHHOIO BPEMEHH, KOIJa PaKeThI
JTANIBHETO JIEMCTBHS CO BCEH OYEBHIHOCTHIO IPHOOPENH OYepTaHUs PaKeT KOoc-
Muuecknx, KoposneB cootHocun cBoro pabory ¢ Tpyaamu Llponxosckoro. Ko-
pones Bocxumancs [{MONKOBCKUM Kak CBOMM NPEAIIECTBEHHUKOM, OH TOpANI-
cs UM, KaK HallMOHAJIBHBIM JocTossHUEeM. KoposeB 10 KOHIla XU3HU HE OCTaB-
JISUT MBICITM HaITcaTh HayqHYIo ouorpaduro [{nonkoBckoro - oHa J0/kHA Obl1a
BOWTH TJIaBOH B (pyHIaMEHTANbHBIA TPY/A 1O MCTOPUU PAKETHOW TEXHHKH M
KOCMOHaBTHKH, Matepuai Juisi koroporo Cepreii [laBnoBuu mombupan Ooiee
necaru net. [Ipuuem, Kopones xoren He nmpocto Hamucath o L{noakoBckoM, a
HaIKCaTh O HEM «UTO-TO OYEHb XOPOLIEE».
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AHanu3 marepuanioB, kotopble KopojeB OCTaBHI Kak 4HTaTeNlh paboT
[{1omKoBCKOro, MOKa3bIBaeT, HACKOIBKO TIIYOOKO OH OBUI MPOHUKHYT MHPOM
ero ujeH, BUJs B HUX OTPaKeHHE CBOMX MBICIIEH, CBOEro Tpy/a, CBOel MEUThI.
Takoe oOmieHHEe Ha CO3HATEIILHOM W TMOJICO3HATEIILHOM YPOBHE CHIIbHEE U He-
pa3pbIBHEE CBSI3BIBANIO CYABOBI, UeM peajbHBIC BCTPEYH. Byaydu omapeHHbBIM,
TBOPUECKH AKTUBHBIM YEJTOBEKOM, UBSI HACBHIIIEHHOW 3MOLMOHAIBHON >KH3-
b0, KoponeB jerko morpyxaincsi B SpKU€ 3MU30/bI NPOIUIOro, MEpeKuBas
COCTOSIHUS, KOTJIa TPYIHO PA3JICIUTh UCTHHHYIO MaMATh U MPOIYKTH BOOOpa-
)eHus. BocripuHUMas ¥ CBOIO CyIb0Y Kak MaTepuai U MPOAYKT TBOPUYECTBA, OH
UMENI TIPaBO M Ha (DAHTACTUYECKYIO PEKOHCTPYKIUIO aBTOOHOrpaduuecKoro
Marepuala, IpaBo Ha CBOE BUJICHUE MPOIILIOTO.

Berynas B ouepeaHoe copoKamnsITUIETHE TUCKYCCHH IO BOIPOCY, BbIHE-
CEHHOMY B 3aroJIOBOK JIOKJIaJla, XOUETCSl BEPUTh, YTO IMCUXOAHATIUTHUECKUE HC-
CJIEJIOBaHUS 3aliMyT B HEH JOCTONHOE MECTO M MPUOIU3AT HAC K MTOHUMAHHIO
TmgHocTH, Xapakrepa u cyaposl C.I1. Koporesa.

A moka mpojoKaroiascs B T€YEHUE COpOKa IMSTU JIET JAUCKYCCUS O
«kamyxckoil Bctpeue» Lluonkockoro u KoponeBa HanmoMHUHAET CUTYalLUIO C
MOCEIEHUEM 3eMIIM KUTEISIMU JIpyrux IiaHer. Hemano mroned yBepsieT, 4To
OHU OBUTH CBUICTEISIMH KOHTAKTa C IOCIIAHI[AMHY JAPYIHX MHUPOB, €Ile OOJbIIIe
JII0JIell BEPUT B TO, YTO OH BO3MOKEH U Y€ COCTOSUICA, HO HUKTO u3 Hac HE
3HAET HaBepHOE, 4TO 3TO COOBITHE JEHCTBUTEILHO Mpou30nuio. [loroMy u He
YKpallaioT Hallld Topojia MaMATHUKUA B YECTh BCTPEUM 3€MJISIH U TYMAHOHUJIOB.
Tak U ¢ «KaIy>KCKOW BCTpeuel» JABYX BEIMYANIINX TBOPLIOB KOCMOHABTUKH.
Ectp nronu, koTopbie BepsIT B Hee Wi coMHeBaroTcs B Heil. A Bot 3HAIOIUX
TOuHO — HeT. CliefoBaTeNbHO, €CIH YK MBI M TIOCBAIIAEM €l MaMSATHUKHU, TO
JIOJDKHBI OTJIaBaTh ce0€ TONHBIM OTYET B TOM, YTO B MAMSATHUKAX STHX BOILIO-
meno Haite HE3BHAHUE.

ABTOp TITyOOKO TIPH3HATENICH 32 BO3MOXXHOCTH MO3HAKOMHTHCS C MAJIOW3BECT-
HBIMH apxuBHBIME JokymeHTaMu JILA. Kyry3ooii, E.A. Tumomenkosoii u JI.A. ®umm-
HOH.

BOCIIOMHUHAHUA Q K.2. HUOJIKOBCKOM B ®OHOTEKE
TOCYJAPCTBEHHOU TEJIEPAJIMOKOMITAHUU «KAJIYT A»
H.A. MakcumoBcKkas

K MHOTOYHCIIEHHBIM MaTtepuaiam, OTpa3UBIINM obpas
K.9. [luonkoBckoro, oTHOCATCA BOocmoMuHaHus. IlpeameroM naHHOro uccie-
JoBaHMs OBUIO BBISIBIICHWE W aHaiW3 BocriomuHaHui o K.O. [{nonkoBckom, ot-
JIOXKUBIIUXCSA B Buje (oHO3amuceld B (hoHOTEKE ['OCYaapCTBEHHON Tenepao-
kommanuu «Kamyra» (I'TPK «Kamyra»). B pesynabrate npoBeaeHHOI paboThI
BBISICHWIIOCH, YTO YacCTh MaTEpUaJIOB 3TOr0 POAa K HACTOSIIEMY BPEMEHU yTH-
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JU3UPOBAHA M YTO BOCIIOMHUHAHUS 00 YUYCHOM COAEPIKATCS TOINBKO B (POHO3AIH-
csx paanoxypHaia «Kamyra u KocMocy, BBIXOISIIEro B a¢up ¢ okTs10pst 1970 1.

W3 477 BBIYCKOB paJMOXXKypHAa BBIABIEHO OKOJO TPUILATH, B KOTO-
PBIX pa3HbIC JiMIa (B UX YHCIC POACTBEHHHWKH YYEHOT'O, BETCPaHBI PaKETHOMN
TEXHUKH, WHXCHEPHI, NPENOIaBaTeIH, XKyPHAIUCTHI, TPEIACTABUTEIN TBOpYC-
CKUX TPpOo)eCCHid U T. JI.) PACCKa3bIBAIOT O BcTpeuax ¢ KoHcTaHTHHOM Dyapio-
BHYEM M O CBOUX BIICYATICHUAX 00 y4eHOM. HamOombIryro IEHHOCTH Mpe-
craBiaoT BocnoMuHausd M.K. TuxonpaBoBa o ero moe3nke B Kamyry k
K.3. [Tuonkosckomy B heBpasie 1934 r. (coBmectHo ¢ . T. KielimeHOBBIM) U O
cBsi3six yueHoro ¢ I'MPJTom. MHTepecHbIe CBeICHUS pa3HOTO XapakTepa, 100aB-
JISIONIME SIPKUAE INTPUXH K 00pa3y YYEHOro, CoJepxkarcs B BOCIIOMHUHAHHSIX
M.C. CenusepcroBoii (0 BeICTYIDICHHH [HOTKOBCKOrO Tepea KOIXO3HHUKAMHU
nepeBan Yrpa), C.1. CamoiinoBuya (o ero odomenun ¢ Koncrantuanom Dayap-
JIoBHYEM TT0 JIMHUU Kay)KCKOW CEKIIMM HayYHBIX pAaOOTHUKOB M O Mpa3JIHOBA-
HuM 75-netHero o0wies yueroro B 1932 r.), I A. Hanmanbeska (o 3ammcu B KOH-
e anpenst 1935 r. Ha ['maBmoutamre Kanyru peun [luonkosckoro, o0parieHHOH
K JeMOHCTpaHTaM Ha KpacHoll muromaau M mpo3BydaBiieii mo BceecorozHoMy
paauo 1 mast Toro *e roja), a Takke (OHO3AMUCH MHOTUX JPYTUX JIHII, 3HAB-
mmx KoHcTaHTHHA DMyapIoBHYa ¥ BCTPEUABIINXCS C HUM.

[IpoBenen cpaBHUTENBHBIN aHAIW3 BOCOMUHAHUM o [lronkoBckomM, Bo-
menmux B mepenaun «Kamyra m kocMocy», M PYKOIMUCHBIX MEMYapoB, OTJIO-
)UBIIUXCSA B (hoHAaX ['0CYIapCTBEHHOrO My3est HCTOPHH KOCMOHABTHUKH, KOTO-
PBIF CBUIETEITLCTBYET O TOM, YTO BOCIIOMHHAHUS O [[MOIKOBCKOM, XpaHSIIAECs
B 3TUX JIByX OpraHH3AIMsAX, JOMOJHSIIOT APYT JApyra. Takke MPOBEICHO CpaB-
HEHHE BOCIIOMUHAHHWH, COXPAHHUBIIMXCS B BHJC (HOHO3AMUCEH, C MyOIUKaIUs-
MU.

B pesynbraTe uccnemoBaHus CIeIaH BBIBOA 00 YHHKAJIBHOCTH OONBIIEH
yacTu BocioMuHaHu# 0 [{uonkoBckom, omnoxkusnmmxs B ¢ponoreke ' TPK «Ka-
JIyra», ¥ 0 HEOOXOIUMOCTH COXPAHEHUS UX JUIS TOTOMKOB.

KAJIY)KAHE U K.3. IMOJIKOBCKHM:
PETPOCHEKTHUBHBINA AHAJIN3 OTHOWEHUS K TEHUIO
M.B. Apmanckuit

«Tpamuuusy cUUTaTh T€HUEB «HEMHOTO CyMacUIENIIUMU» MOILIa OT
UTANBIHCKOTO Bpava-nicuxuarpa Yeszape JIoMOp030, KOTOPHINA ITOCTABHI JHAT-
HO3bI BEJTUKUM MHUpa Cero B KHUTE «[ €HUaTbHOCTh U MOMEUIaTeNLCTBOY», CTAB-
el 6ecTcesiepoM Ha MHOTHE rofbl. B Hell OH NMpOBOAWT Mapayienb MEXIY
TeHUAJILHOCTBIO U CYMAaCIIECTBUEM, BBIHOCS MPUroBop Mukenanmxeno, ['ere,
I'eitne, balipony, Yennunu, Hanoneony, HeloTOHY U JecsiTkam Ipyrux U3BECT-
HBIX JINYHOCTEH.
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OpHako, IpUHAMAsI BO BHUMaHHE €r0 3aKIIOUEHHs, Mbl 3a0bIBa€M, 4TO
TICUXHUATPHUSI — OJIHA U3 CAMBIX MOJIOZIBIX HAaYK, KOTOpas ()aKTUYECKH POJMIACh
25 oktsa0ps 1792 r. mox rpom mymiek Benukoit dpaHiy3ckoil peBoirorum. A
KJIMHUYECKasl ICUXUATPHUs, TO €CTh ONMcaHue OOJNEe3HH, CTana pa3BUBATHCS €IIe
no3xe. OcTaercs TONBKO MOPakaThCsl CTOJb JUINTEIBHON MOMYISPHOCTH B3TJIs-
noB JIomOpo30, kHHUTra KOoTOporo Beiuia B 1863 1. K aTOMy BpeMeHn 1 Hay4HO-
ro MaTepuana OblJIO MajoBarTo, 1a U caM aBTOp, KOTOPOMY Ha MOMEHT BBIXO/Ia
KHUTH OBUTO Bcero 28 jier, Bpsi JM 00J1a/lal JOCTaTOYHBIM OnbIToM. [loatomy
MOXXHO TOBOPHUTH O TOM, YTO €ro HaOJIOJEHUs] HOCHIIM OOJIbIIE JINTEpaTyPHBIN
XapakTep, HEXKENM MOIVIM NPETEeHA0BaTh Ha IONHOBECHBIE MEIUIIMHCKUE Ha-
OJIrO/IeHN S, KOTOPBIE MOTIIN OBl CTaTh OCHOBOM JJIsl BHIHECEHUSI BEP/IUKTA.

IIpencraBnsercs, 4ro KHUra, nomynspHas B koHie XIX — nauane XX B.,
MOIJIa BJIMATh HA OTHOIIEHHE OKPYXKAIOMUX K TEM JIIOJSM, KOTOpbIE OTIHYa-
JIUCh CBOMMU B3IJIAJaMH, IOBEACHUEM, BBICKa3bIBAHUSIMHU.

He cran ucxmouenneM u K.O. Iluonkosckuid. Kaxaslil BUien B HeM Ty
4acTb JIMYHOCTHU, KOTOPYIO XOTE BUJETh.

OpnHu KamyxaHe, Takue, Kak NMoJaTHOW mHcnekTop Bacunuit BanoBuu
AccoHOB, oleHIMK MecTHOro J[BopstHckoro 6anka A.H. ['oHuapoB u apyrue
MOJAEPKUBAIM U3BICKaHUS YYEHOro, BEpuiH B ero uaeu. IIpaBaa, He Bceraa
OHHU MOTJIU Cpa3y OLIEHUTh UX 3HAYUMOCTb.

Ho, x coxaneHuto, ocCHOBHasi Macca Kally’)KCKMX OObIBaTeneil cuurana
€ro, B JIy4IlIeM clly4ae, 4yJakoM. MHOrue Kajry)aHe CUUTajId ero Majooopaso-
BaHHBIM YEJIOBEKOM, KOTOPBHIH B CBOEM HEBEKECTBE «Y4MJ IPOPECCOPOBY U
MedTai O MoJeTaX B KOCMOC, YTO IO3BOJISUIO UM Ha3bIBATh CBOET0 3€MJISKA «HO-
CUTEJIEM 3aBUPANBHBIX HJEH».

«B Ty nopy BHemHocTh [{HOIKOBCKOrO MPOM3BOAMIA HA OKPYKAIOIIHUX
6omnbioe BrieuatTineHne. OUKM B METAITMYECKON ONpaBe, KPhUIATKa C KalltomIo-
HOM, BBICOKHMH KOTEJIOK, U3-MI0J] KOTOPOT'O YE€PHBIE BOJIOCHI CITYCKAJIUCh [0 TUIeY,
MsTBIe OpIOKHM, BBINYIIEHHBIE ITOBEPX T'YCTO CMa3aHHBIX Bakcod camor. <...>
KoncTanTnH OnyapioBud OOBIMHO XOIMJI C ONMYIIEHHOW T'OJIOBOH, MEIIEHHO
MIOCTYKHUBast 30HTOM, yIJyOJIEHHBIH B CBOHM MBICIIH, OTPELICHHBIN OT BCEro», —
nuiet C. binHkoB B cBoel ctaThe «L{MOTKOBCKUIL: TBOPEL] ¥ TUNUHOCTHY.

Jla v HaOro1ast CoO CTOPOHBI 32 STHM YEIOBEKOM, MOXKHO OBIJIO 3aMETUTh
HEMaJI0 CTPaHHOCTEH: pacCesHHOCTh, IOCTOSHHAS MOTPYKEHHOCTh B CBOM MBbIC-
JIM, HEpa3rOBOPUYHUBOCTh — BCE ATO JENAN0 €r0 HEMOXOXXMM Ha CpEAHECTaTH-
CTHUYECKOr0 YEJIOBEKa.

OTH, 1aNeKo He Bce NepeyrcIeHHbIe HaOMI0IeHUsI COBPEMEHHHUKOB, YKe
MOTYT CBUJETENBCTBOBATH O TOM, YTO HEJb3s CUMTATh I'€HUS NCUXUYECKU He-
TIOJTHOLIEHHBIM. DTH MPU3HAKH MOTYT TOBOPHThH JIMIIb 00 0COOOM ICHXacCTEeHH-
YECKOM CKJIaJie JINYHOCTH, JIEIaoIeM YeJIOBeKa HEelPHUCIOCOOIeHHBIM K pere-
HUIO OBITOBBIX MPOOJIEM, YyJaKOBaThIM BHEIIHE, OHAKO LIEJIeyCTPEMIICHHBIM B
pabore, COMHEBAIOIIMMCSI, OIHAKO CIIOCOOHBIM BBIZBHTATh I1O14AC HEPEAIbHbIE,
Ka3aJioch ObI, UJIEH.
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MHorue U3BeCTHBIE JIFO/IU 110 CBOEMY XapaKkTepy ObUIN TaKOBBIMH.

OpHaKO MIMEHHO 3TH COMHEHHS MTO3BOJISUIM MM €eIle U elIe pa3 MpOBEpATh
MIPaBUIILHOCTh CBOMX CYXKAEHHH M CO3/1aBaTh TEOPHUH, KOTOPHIE )KUBYT B BEKaX.
CkaxxeM, Oarozmapsi TPEBOXKHBIM COMHEHHUSIM OTHOCUTEJIBHO TOT'O, BEPHA JIH €r0
TEopHsl IPOUCXOXKACHHUS BUIOB, [lapBUH B CBOMX TpYyJax OTBETHI Ha BCE BO-
TIPOCHI, KOTOPBIE MOSBIISUINCH Y €70 KPUTUKOB B TEUEHHUE JECATHICTHH.

[To6ena sTo? HecomHenHo.

Touno Taxke modeoi MbI cunTaeM 1 oTKpbITHs K.3. I{nonkosckoro.

Be3bIBaeT MHTEpEC OTHOIIEHHWE COBPEMEHHBIX Kaly)kaH K JIMYHOCTH
K.D3. [TuonkoBckoro. D1oi mpobdiaeMe OYAYyT MOCBSIIEHBI UCCICTOBAHUS, KOTO-
pBle IUIaHUpyeT IMpoBecTH VHCTUTYT couuManbHBIX OTHOIIeHWH Kamyxckoro
rocyfaapcTBeHHoro yHusepcurera uM. K.O. Ilnonkosckoro. C ux nepBeIMH pe-
3yJAbTaTaMH MBI HaJleeMCsl TIO3HAKOMHTh YYAaCTHHUKOB OYEPEIHBIX YTEHUH nMe-
HH BEJIMKOT'O y4EHOTO.

UCTOPUSI COBETCKOM MEXILJIAHETHOM TPOT'PAMMBI
U MMIEPCIIEKTUBBI EE OCYIIECTBJIEHUS
B.E. Byrpos

[epBEIil MpaKTUYECKUIA IIAT K MEKIDIAHETHBIM TIOJIETaM, COBEPIIICHHBIH
IOpuem T'arapuHbIM TOJBEKA HA3aj, CTall BO3MOXKHBIM OJIaromapsi CO3IaHHIO
MOIITHOTO Hay4HO-TIPOM3BOJCTBCHHOrO (hyHJAMEHTA JUIS ITOATOTOBKH HEO0XO-
JMIUMBIX TEXHUYECKUX CPENICTB, OOECTCUUBIINX HAICKHBIA MPOPHIB B KOCMOC.
D10 OBUTO TPEAONPEICTICHO HE COPEBHOBAHUEM C aMEPHUKAHI[AMH, a ICTBIM Psi-
JIOM BQ)XKHBIX COOBITHI, TIIOCIENOBATEIbHO W HACTOMYMBO BBICTPOCHHBIX
C.I1. KoponeBbIM U TOJIepPKaHHBIX MPABUTEILCTBOM CTPAHBI, HAIICIICHHBIX, B
MEPBYIO OUepe/ib, HA 3aIUTY OT SJEPHOrO HamaIeHusl.

[ocranonenuss CoBera muaUCTpoB (CM) CCCP Ne 1017-419¢cc ot 13
Mast 1946 r. «Bormpockl peakTuBHOTO BoopykeHHs» U Ne443-213cc ot 13 des-
pans 1953 r. «O 1utaHe HayYHO-UCCIEIOBATEIBCKUX PA0OT MO paKkeTaM JajibHe-
ro aeiicteusg Ha 1953—1955 rr.», nognucannsie 1.B. CramuueiM, o0ecreunin
CO3JIaHUE CEpUM OOCBBIX PAKETHBIX KOMIUICKCOB. B TOM uwmcie, mepBoil Mex-
KOHTHHEHTAJIBHOH pakeTsl P-7, crmocoOHOW JOCTaBUTH SIACPHBIN 3apsia IO JIHO-
0ot menmu. A ee mopudukaruu «CryTHUKY, «BocTok», «MomHus», «Bocxom u
«Coro3» cramu (yHZaMEHTOM I TIOJIETOB YEIOBEKAa B OKOJIO3EMHOE IPO-
CTPaHCTBO M aBTOMATUYECKUX CTAHIIUH K ITAHETaM.

[Mocranosnenuss CM CCCP ot 10 nexabpst 1959 r. «O pa3Butum uccie-
JIOBaHUM 1O KOCMUYECKOMY NPOCTPAHCTBY» U 0T 23 utonsa 1960 r. «O cozmanuun
MOIIHBIX PAKET-HOCUTEICH, CITYTHUKOB, KOCMHUYECKUX KOpaOJiell W OCBOCHUM
KocMHuecKoro npoctpanctsa B 1960-1967 ronax», noanucannsle H.C. Xpymie-
BBIM, OIPEIICIIVIN TJIABHBIC BEXU KOCMHYECKOHN 3pbI, HAUMHASI C TIEPBOTO MOJIETA
YyelioBeKa B KOCMOC M 3aKaHYMBasl BHICAJKOM Ha IuaHeThl. Ha ux ocHoBe
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C.I1. KoposeB npucTynuil K co3iaHuio 0oree MOIIHOTrO (pyHAaMeHTa JUIs MoJe-
Ta yenoBeka K Ommxaimmm ruraHeraM. B OKbB-1 omHoBpemeHHO pa3pabarthiBa-
JIUCh JIBa KOpabist — «BoOCTOK» /ISl MEpBBIX MOJETOB B KOCMOC M TSDKENbINA
MexXIuaHeTHbIi kopadias TMK s monera Ha Mapc, a Takxe pakera H-1, Ha
opsIIoK OoJee MorHast, ueM P-7 (craprosrii Bec 2800 T).

IToctanoBaenuss CM CCCP 1959 r. u 1960 r. B yacTH, Kacaromencs co3-
JaHusl QyHIAMEHTa ISl OCYIIECTBIEHHS MEKIUIAaHETHBIX TOJeToB, K 1974 r.
(axtuaecku Oonee yem Ha 50% Obutm BeITONMHEHBI. [1o MHeHHIO M.B. Kemupi-
m1a, npejarasimero B 1969 r. orkasaTtbes OT BbICaaku Ha JIyHy, MBI MOITIH B
1975 T. OCylIeCTBUTh MIJIOTUPYEMBIH 00sieT Mapca. OHaKO COBETCKAas MEX-
IUIaHETHAs TIporpaMMa — peajbHbIN (yHIaMeHT [uis nonera Ha Mapc — Obliia
TIOJTHOCTBIO YHUUTOXKEHA M 3aMEeHEeHa T0JIeTaMH Ha OpOHUTAJIbHBIE CTAaHIINH.

B noknaze mokasaHa HECOCTOSTENBHOCTH IMOIBITOK OOOCHOBATH CMEHY
kypca B 1974 r. [loarseprkaercsi peajbHOCTh OCYILIECTBICHUS SKCIETUIUHN Ha
Mapc B cepenune 1980-x romo. PaccmaTpuBaroTcst ycnoBusi, IpU KOTOPBIX
MIOCTaHOBJIGHUE COBEIIaHWs Ipu anMuHUcTpanuu IIpesumenra Poccuiickoit
denepanyy M0 MEPCIIEKTUBHBIM HANpPaBJICHUSIM KOCMHYECKOH monutuku Poc-
cuiickoii @enepamnuu B ssHBape 2009 T. «pa3paboTaTh CeUalbHY0 (enepaib-
HyIO 1eneBylo nporpammy "OCyIIECTBICHHE MapCHAHCKOW 3Kcrenuuuu" Ha
2009-2025 rr.», HaYHET NMPEBPAIIATECS B PEANbHOCTb, 3 HE CTAHET OYEpEeIHOU
KOCMHYECKON «KOPMYIIKOW».

B 3axitoueHne paccMaTpuBarOTCsl BApUaHTHl OTBETOB Ha TPAJAWIIMOHHBIN
BOIPOC, a 3a4eM JieTeTh Ha Mapc?

COBMECTHASA AESITEJIBHOCTD
OKB M.K. SIHT'EJIs1 U OKB B.I1. TJIYIIKO
(K 100-JJETHUIO CO AHS POXKAEHUSA M.K. SIHI'EJIST)
B.®. Paxmanun, B.C. Cynakos

CosmectHas padora OKB-586 M.K. Sarens u OKB-456 B.II1. I'mymko
Hauganach B 1954 1., xorga Ha 6ase cepuiiHOro KoHcTpykropckoro 6ropo (CKB)
paketHoro 3aBoja B J[HemporerpoBcke Obuto opranuzoBano OKB-586 u Bo3-
rnaBui ero M.K. SIxrens.

3amaueit CKb 3aBoma ObuUIO OKa3aHHE ITOMOIIM B OCBOGHUH 3aBOJOM
MIPOM3BOJICTBA M JIAJIbHEHIIIee KOHCTPYKTOPCKOE CONPOBOXKJCHHE TEPBOH OTe-
yecTBEHHOHN pakeTsl P-1 u cnenyronux 3a Heit P-2 u P-5. IIpu opranuzanuu
CKB B 1950 r. B ero cocraB Obuin HampasieHbl KOHCTpykTopsl u3 OKbB-1
C.I1. Koponera u OKB-456. B JInenponerpoBck u3 XUMOK ObUIa HarpaBiieHa
TpylnIia JBUTaTEINCTOB BO TJIaBE C 3aMECTHTENIEM TJIaBHOI'O KOHCTPYKTOpa
H.C. [IlHsikuHBIM, B COCTaB TPYNIBI BXOAWIM HH)KEHEPHI-KOHCTPYKTOPHI
N.U. BanoB u M./I. HazapoB, craBuive mno3jHee BEAyIIUMU ClEIUATUCTAMU
YKPaUHCKOTO TPEIIPHUSTHSI.
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C naznauenuem M.K. fInrens riaBHemM koHCcTpykTOopoM OKB-586 mos-
BMJIOCH HOBOE HAIpaBJICHHE B OTEYECTBEHHOM PaKETOCTPOCHUH: /ISl odecrede-
HUSI BBICOKOW OOErOTOBHOCTH PAaKETHOT'O BOOPYXKEHHUSI BMECTO TOIUIMBA C KPHO-
TeHHBIM OKHCJIMTEJIEM HCIOIb30BAIUCH BBICOKOKHITAIINE JIOJTOXPaHUMBbIE
KOMITOHEHTHI TOIUIMBA — Aa30THOKUCIIOTHBIN OKHCIUTENb W YIJIEBOJOPOIHOE
roprouee. C ucnonp3oBanueM 3toro tomnuBa B OKB-456 mon pyxoBoacTBoM
B.II. Tnymko B cepeaune 1950-x romoB Obut paspaboran nBuratens PJI-214
Jutst paketsl P-12, a 3arem Obutm paspadoransl psurarenu P/-216, PIA-218 u
PI-219 misa paker P-14 u P-16. Bee atu paketst paspadoranst B OKB-586 mox
pykoBoxctBoM M.K. SIHrensi, OHM CTajM caMbIMH MacCOBBIMH OOEBBIMHU pake-
TaMH 3TOTO BPEMEHH B HAIllEH apMHH.

Crnenyromee mokonenue 6oeBbix paker OKB-586 M.K. fnrens 6su10 oc-
HameHo jgeuratensmu PJI-251 u P/1-252. Pazpaborka stux asurareneid B OKb-
456, no cyrtu, 3aBepuinia cozaanue cemeiictsa JKP/] Ha BEICOKOKUTISIIIUX KOM-
MOHEHTaxX TOIUIMBA, BBIMOJHEHHBIX IO CXeMe 0e3 NOKHIaHUs T'€HepaTOpHOTo
ra3a B kamepe (oTkphiTas cxema). Pakersr 8K67, 8K68 u nx momudukamum ObI-
JIM TIOCTaBJICHBI HA BoopyxeHue ¢ 1967 r., a Tormmeo AT-HAMI crano Hanb6o-
Jiee pacIpOCTPAHEHHBIM IITATHBHIM TOIUTUBOM.

Coszianre HOBOTO MokoseHus 0oeBbIx paker P-36M (15A14, 15A18) no
noropopenHoctd  ML.K. flarens m B.II I'mymko mnpeamonarano paspaboTky
momrHbIX JKPJ Ha ocHOBe OJIOYHOW KOH(UTYpAIUH, CO3/IaBaEMBIX IO CXEME C
Jo)KuranueM. B pesynbraTe npoBeneHHbBIX paboT Obula co3paHa pakera P-36M
¢ XXP/ PI-264 (4 omHokamepHBIX Oioka) U pakera MP-YP-100 ¢ PJI-268
(1 omnokamepHsbIit O110k). [locnenneit pazpadoranHoit B CCCP 6oeBoii pakeroit
crama P-36M2, Ha mepBOil CTyneHH KOTOPOH YCTaHOBIJIEH YETHIPEXOJIOUHBIN
neuratens PJ1-274. Co3nanue apurateneit P/1-268 u PJ1-274 3aBepiiuio paspa-
0otky mocnenHero cemeiictBa JKP/ Ha BBHICOKOKHITSAIIEM TOIUTUBE JUTSI OOEBBIX
paxer, 00JIa/Ial0IIMX BBITAIOIIUMHUCS YHEPreTHIECKUMH M 9KCIUTyaTalliOHHBIMH
XapaKTepPUCTUKAMH U HaI€KHOCTHIO.

[MapamnensHO ¢ co3aHueM JABUTATENeH Ul pakeT 00eBOro Ha3HAUCHUS
B OKbB-456 (Kb «JHepromarnr») pa3pabOTaHBI JBHTATEIH T KOCMHUYECKUX
paket «Kocmoc-2y, «L{ukinon», «3eHur.

B macrosimee Bpems paboter HITO «Quepromamy ¢ I'Kb «OxHOE»
MIPOJIOJDKAIOTCS. B YaCTH MPOJUICHHS IKCIUTyaTalliy psiia JBUTaTesed u paoor,
cBsi3aHHbIX ¢ auratesnsmMu PII171M u PII-120 ans PH «3enur».

HUCTOPUSA UCTIBITATEJBHOI'O CTEHJA Ne 3 OKb-456:
K 55-JJETUIO C HAYAJIA OTHEBBIX UCIIBITAHU (1956T.)
E.N. TTaxomoB

18 ampens 2011 r. ucnonHuioch 55 neT co JHSA Havanga OTHEBBIX Te-
MaTudeckux pador Ha creHne Ne 3 OpiBmreit taboparopuu 51 OKB-456. Kopot-
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Kas, 110 YeJOBEYEeCKHMM MepKaM, Xu3Hb. Ceroms, B CHJIy pa3HBIX 00CTOS-
TEJIbCTB, 3aKAHYMBAETCS )XKU3Hb CTeHJa Ne 3, TOTOBSTCS K IEMOHTaXy CHUCTe-
MBI CTEHJA: arperaThbl, y3Jbl, EMKOCTH, OaJUIOHBI, IPY30HOABEMHbBIE MEXaHU3-
MBI, BCE€ M3 YET0 COCTOUT ero opranu3M. OTCYTCTBYIOT 3aKa3bl Ha BBINOJIHE-
HHE paboT Ha cTeHje, HeT ONvKalied BHIMMOH HMEepCIIEKTHBEL. YHUKAJIbHOE
coopyxeHue uaer noj cioc. Hecrepnumo xainb. [pomai, cren.

A xak Bce HauMHajoch? 1954 rom — roa Hayama cO3/laHUS JIBUTaTe-
aeit PII-107, PIA-108 nng BcemMupHO U3BeCTHOM HBIHE pakeTsl P-7. Kak Ha-
JIeKHO 3aIlyCTUTh Ha 3eMJie 0JJHOBpeMeHHO 32 xamepsl cropanus I u Il crynenu
paxeTsl? BepHbIil cBOell MHOrojIeTHEHl yCHemHON NpakTUKe pelaTh caMble
cnoxHeie Bonpockl JKPJ] Ha cBoelt mcneitatensHoit 6ase, B.I1. Imymko
PacCTOpsIHUIICS TOCTPOUTH HEMOAAJIEKY OT yke paborarommx cTteHmaoB No 1 u No 2
CTEHJl Ha MATH pabOYMX MECT 0 YHCIy TTaKeTOB pakeTHHIX OJIOKOB. B TeueHme
JIBYX JIET CTEH/ OBUI IIOCTPOEH W CaH B SKCILTyaTalMio; BCEro Ha HEM ObLIO
nposezieHo Oosee 800 OrHeBBIX MCTIBITAaHUI ABHUraTeneil. 3amava Obula perneHa.
B 1957 r. Havanuch JeTHbIE UCHBITAHUS «CEMEPKH» — pakeTsl P-7, mepBoii
MEXKOHTHHEHTAJLHOU Oayumnctiuueckoi pakersl (MBP). 3a HuMu nocnenosaiu
COOBITHSI KOCMHYECKOH PBI.

B noxkiane Boccozmaercs uctopus Bcex paboT, YCIIEIIHO MPOBEASHHBIX
Ha creHne Ne 3 3a roapl ero cymectBoBaHus. HaspiBarorcst hamMuiuy mepBo-
MIPOXOJIIEB PAKETHOTO JIeNa, OTAAETCS JaHb YBAXKEHUsI M MaMsITH y4aCTHUKaM
UCTOPHYECKUX COOBITHH.

KOHBEPCUS IT'PAKIAHCKOM MPOAYKIIUU
HA UCIIBITATEJBHOM CTEHJIE Ne 3 OKb-456
H.A. benpies

ITpuxazom Ne 83 ot 28 uronsa 1989 r. I'maBHoro Koncrpyxropa OKb-456
mopy4ainock coznanue B otnene 772 HUK-751 crennoBoit 0a3bl IS HCIIBITAHUS
aBTOMATHYECKUX OJOUHBIX Topeiok (ABI"), paboTaromux Ha IPUPOIHOM Ta3e ¢
nporpammoii 500 ucnbiTanuii B roa. PaboTel pa3BepHYIMCh HA COOPYKEHHH
Ne 3.

B ornene 728 6puta pazpadorana ABI' momHOCTRI0O N=70-250 kBT. OT-
nernoM 761 pa3pabaThiBaIOCh 000PYIOBAHUE U THEBMOTHIPABITUYCCKUE CXEMBI.
Otnenom 758 pa3pabaThIBajuCh ITyIbT YIPABICHUS W CUCTEMBI M3MEPEHHSI.
Otnenom 772 n otaenamu komiuiekca HUK-751 npoBoauicss MOHTax cUCTEM U
nx ornanka. s obecriedeHust pabOTHI TOpENKH Ha TPUpPOAHOM raze Mmpo-
MAaIIpoMOM OBUTH CHPOEKTHPOBaHBI Tpacca MPOKIAIKH ra30lpoBOJa IMPOTs-
xeHHocThio 600 M U TazopacrpeaenuTenbHbId MyHKT. {7 yCKOpeHus hCIbITa-
Huii ABI' Obu1 pa3paboTaH MEPEHOCHOW aKKyMYIATOpP HPUPOJHOrO ra3a Ha
P=20 MITa.
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Crenn s ucnbitanuii ABIT mpencTaBiisin U3 ce0s HepikaBEIOIY0 KaMe-
py ropenus 111 1200 MM ¢ ra30iMHaMHUYECKUM TPAKTOM, B KOTOPO# ObLIN ycTa-
HOBJIEHBI MEepeMelaloIuecsl MTAaHTU Ui 3aMepa TeMIIepaTypbl, AaBICHHUS U
orbopa NMpOAYKTOB cropaHusi. 113 kamepsl TOpeHUs] NPOJAYKTHI CrOpaHHsl OTCa-
CBIBAJINCH JIIMOCOCOM M BBIOPACHIBAINCH Yepe3 TpyOy BbicoToM 11 M B aT™mo-
chepy. Ilepen xaxIpIM UCIBITAHHEM POBOAMIACE HalaJKka U HacTpoiika ABT,
MIOTOMY KaMepa CrOpaHus OXJIaXkJalach BOAOM.

25 mapta 1991 . crenn ObUT MyIIEH B 9KCIUTyaTalWIO JUIS [TPOBEICHUS
otnanouHblx ucneitanuii ABI'. Tlocne nposenenust 50 0TIa OYHBIX UCIBITAHUI
16 sBaps 1992 r. Ha HeM Hauanuch ucnblTaHug ToBapHbIX ABIT AT 0340.

[ obecriedenus nporpaMmbl uctisiTanuii ABIT Bencst MoHTaXx paboue-
ro MecTa.

Paspaborannast ABI' nomkHa ObLIa MPOWTH cepTU(GUKAIMIO HA TOCYIap-
CTBCHHOHM WCHBITATEILHOW CTaHIuK Ta30BbIX ycrporicte (IMICTY) B ropoxe
Kamenen-Illaxtunckuii. Korna npuexanu cnenuanuctel u3 'NCT'Y u yBunenu
MIOCTPOCHHBIM CTEHI M HU3MEPUTENbHBIE CUCTEMBI, TO MPEJIOKUIN MPOBECTU
ceprudukanuio ABI" Ha pabouem mecte crenna Ne 3. Ha ropenky AT 0340 6b11
BbIJIaH cepTH(UKAT. ABTOMAaTHYECKHE OJIOYHBIE TOPENIKM yCTaHaBIMBAJINCh Ha
xJ1e0OneKapHbIX 3aBOAX, TIE XOPOIIO ce0s 3apeKOMEHI0BaIIH.

Otnenom 722 na 6a3ze ABIT ObUT pa3paboTaH BOMOTPEHHBIN KOTET Ha T0-
Tpebisiemyto MorHocTh 250 KBT ¢ Temreparypoii Ha Beixoe Bozbl 90°C u B03-
JIyXOIOJOrpeBaTeNb Ha Takyro ke MomHocTs. Ha crenne Ne 3 mpomna cepru-
¢ukarms BogorpeitHoro kotiaa TA 250 u momorpesatens Bo3ayxa [1B-250, pas-
paborannbix B Hay4dHO-MCCenoBaTeIbCKOM HMHCTUTYTE CAaHTEXHUKH, W OHH
OBbUTH 3aITyIIeHbI B TPOM3BOJICTBO.

B 1993 r. Ha nepBoM paboueMm MecTe ObLTa MpOBEICHA JTOpadOTKa CHC-
TE€M I0Ji UCTILITAHUE MOJEJIbHBIX FOPENIOYHBIX YCTPONCTB MO Teme otaena 777
«Bubporopenka» momHocTbio | MBT. MaTepuaibpHyt0 MOMOIIb 110 3TOW TeMe
okasbiBan TOLI-21.

Tema «Bubporopenka» mpeaycMaTpuBajia YIy4lIeHHE SKOJOTHH TpHU
BBIOpOCE MPOJYKTOB cropaHus B atMocdepy u nosbimenne KI1J[ sneprernkn
cropanus npupogHoro rasza a0 10%. B cBsi3u ¢ KOHUMHON PYKOBOAMTENS IPO-
exta JI.B. BonmkoBa npoekt «Bubporopernkay He ObUT 3aBEpIIIeH.

B xommnekce 751 MHOro cui, BHUMaHHs, U BPEMEHU OTJaBajl COBEp-
IICHCTBOBAHUIO TEXHOJOTMUYECKUX chUcTeM coopyxkerus Ne 3 O.J[. ['aGpwuerns,
B.H. Xynskos, E.1. Cajpponos, H.A. bensimes, B.B. Hocos, I1.1. PeBeHok,
HavanpHuKH oTnenoB HUK-751. KomrektuBy creHaa Ne 3 GONBIIyIO ITOMOIIb
OKa3bIBAJIM COTPYAHUKH OTAeNoB 722, 728, 761, 758, nexa 545, uexa 560. Heine
crena Ne 3 3aKOHCEpPBUPOBAH.
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PA3BBUTUE I'A3OAMHAMUKHU
CBEPX3BYKOBBIX CTPYHUHBIX TEUEHUI
I'.A. AkumoB

CunbpHENIINM CTUMYJIOM Pa3BUTHUS Ta30JMHAMUKU CTPYHHBIX TEUEHUH B
1950-x romax sBHIACh HEOOXOJMMOCTH PEIICHUS IIEJIOro psijia mpodjeM a3po-
KOCMHUYECKOH TEXHUKH. B mocnenyromue roasl 001acTh MPHIOKEHHH OBICTPO
YBEIMYMBAJIach, BKIIOYas B ceOs BONPOCH MPOEKTUPOBAHUS Ta30CTPyHHBIX
anmaparoB, pa3paboTKy TEXHOJOTMYECKHX MPOIIECCOB (HAIpUMep, B METaJLTyp-
T'MH), CO3[aHUE Ta30IMHAMUUYECKHUX H3JTydaTesedl 3ByKa, HCIOIb30BaHUE BBICO-
KOCKOPOCTHBIX Ta30BbIX CTPYH /Ist OYpEHHs TOPHBIX MTOPOJ U T. 1.

OcecuMMETpUYHbIE CBEPX3BYKOBBIE CTPYH. [IpoOi1eMHON U aKTyanbHOH
3a/auei Ta30lMHaMHUKH CBEPX3BYKOBBIX CTPYHHBIX TeueHHH B 1950-e roms! ObL1
pacyer HavYaIBHOTO yJapHO-BOJHOBOTO y4yacTka. [lepBoe opuruHansHOe Teope-
THUYECKOE HCCIIeJOBaHNE HAYaJIbHOI'O y4acTKa CTpyH BoImonHwi B.I. [lymos.

CocTaBHBEIE CBEPX3BYKOBBIE CTPYU HCCIEN0BAIUCH ¢ Hadana 1960-x ro-
noB. IlepByto ceputo 3xcriepuMeHTOB nposen A.JI. VcakoB: u3Mepsiocs gasie-
HHE TOPMOXKEHUs Ha Ha4aJIbHOM y4acTKe cTpyHu U (ororpadupoBaiacs ynapHo-
BOJTHOBasI CTPYKTYpa.

Berpeunble  cBepx3ByKOBbIe cTpyW. lccnemoBaHue CBEpX3BYKOBBIX
CTpYH, B3aUMOJICHCTBYIOIINX CO BCTPEYHBIM CBEPX3BYKOBBIM IIOTOKOM CBSI3aHO
¢ 3a71a4ell TOpMOXKEHUs JieTaTeabHoro anmnapara (JIA) ¢ moMomnipio peakTHBHBIX
neurarenieii. B 1970-¢ romsl oOmIMpPHOE SKCIEPUMEHTATBHOE HCCIICIOBAHUE
nposen E.M. Coxonos.

CBepx3BYKOBbBIE CTPYH B CITYTHOM IIOTOKE Hanbojee JeTanbHO HCCieIo-
Bajx b.H. Co6konoB. CyTHBIH MOTOK — 3TO BHELIHSS CPe/ia, KOTOopast IBHXKET-
cs1 otHocHuTenbHO JIA co ckopocThio, koTopyro uMeer JIA. Hanbonbimii nHTE-
pec IpeacTaBisieT crydai cBepXx3ByKoBoro mnonera JIA.

BsaumMonelicTBue cBEpX3BYKOBOW HEPACUETHOW CTPYHW C Mperpajod Ko-
HEYHBIX Pa3MepoB. JKCHEPUMEHTAILHOE MCCIIEI0BAHNE BaXKHBIX JUIsT HH)KEHEp-
HOM TIPaKTHKH PEXHMMOB B3aMMOJCHCTBHSI HEpacUETHOW CTPYH C IIPErpajion,
PAacIoNOXXEHHOM Ha HAa4aJIbHOM y4acTKe OCECUMMETPUYHON CTpYyH, OBbIJIO Hava-
o B 19611. A.JL UcakoBeiM, B.H.CobkonoBeiM, B.C.KapmaHoBckuM,
I'.A. AKUMOBBIM.

OcecuMMeTpUYHOE B3anMOJIEHCTBHE HEepacyeTHOH CTpyW ¢ Oe3rpaHuy-
HOU IUIOCKOH nperpajoil nepreHaAnKyIsIpHON MOTOKY MCCIIEI0BAIOCH CUCTEMa-
Trdecku ¢ Havana 1950-x ronos. B konne 1960-x — Hauane 1970-x ronoB Hau-
Oonmee  monHBIE ~ WccienoBaHWs — ObtM  mpoBexeHsl  B.H. YckoBwiM,
B.I'. Cemunerenxo u E.W. Cokon0BbIM.

DKCHeprMEeHTAIFHOE U TEOPETHYECKOE MCCIEOBaHUE B3aMMOJICHCTBUS
CBEPX3BYKOBOI HEPACUETHOW CTPYHM C HAKIOHHOM MJIOCKOM Mperpajgod BBIMNOJ-
Hwi B.H. YckoB u I''A. AxumoB B 1970-e roasl. M3yuanuce TeueHus npu
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OONBIIMX yTJIaX () HAKJIOHA TPErpajbl K OCH CTPYH, KOTJIA MMOTOK PacTeKaeTCs
o Bcelt mperpane (kak mpu ¢=90¢).

BiaumMosielicTBre HeTOPACIIUPEHHON CTPYH € MPErpagon Py MajbIX yr-
sax Bcrpeud. C 1950-x IT. mpOBOAMINCH MHOTOUMCIEHHBIE MOJIENIbHBIE U Ha-
TYpHBIC SKCIIEPUMEHTHI JIIS PEIICHHUS KOHKPETHBIX MPAKTHYCCKHUX 3aJ]1a4, CBS-
3aHHBIX C MPOCKTHPOBaHUEM JIA U CTapTOBOrO 00OPYIOBAHUS.

BszaumojielicTBUE COCTaBHOW CBEPX3BYKOBOW CTPYHM C Mperpajou. ITo
ra30JUHAMAYECKOEC SBJIICHHUE, XapaKTepPHU3YIOIIeecss HanboJiee CI0KHON YIapHO-
BOJIHOBOM CcTpykTypoi, B 1950-¢ rombl HccienoBanioch TOJIBKO IKCIIEPUMEH-
TajgbpHO. JleTanpHOE McceqoBanne mpooeMbl BeImomHWI KO.M. Pynos B 1966-
69 rT., KOTOpOE TOMOJHWII BIIOCIIEJACTBUH PE3yIbTaTaMu, MOoay4eHHbIMU B 1970-
€ TOJIBI.

HeycroluuBbIi peXXUM B3aUMOIEHCTBHUSA CTPYH cO chepHUuecKoil mpe-
rpajoii ObuT BriepBhie oOHapyxeH B 1961 r. A.JI. UcakoBbim, b.H. CoOkom0BEIM
u 'A. AkuMOBBIM. BBUTH TIEpEUUCIICHBI YCIIOBHS, MPH KOTOPBIX BO3HHUKAIOT
HEYCTOHYHBEIC PEKUMBI, KOTOPBIE XapaKTEPU3YIOTCS aBTOKOJIICOAHUSAMU CKad-
KOB TEpel MPEerpajioil ¥ COOTBETCTBYIONIMMHU ITYJIbCAIIMSIMH JABJICHUS Ha €¢
MTOBEPXHOCTH.

3APOXKJIEHUE U PABBUTHUE
JUCTAHIOMOHHOI'O 30HIAUPOBAHUSA
B.M. Yecnos

B ocHoBe Hammx 3HaHWH O Tpoleccax, NPOTEKAOUIMX Ha 3emile U Ha
npyrux miaanerax CoNHEYHON CHCTEMBI, JEKHUT UHTYHIUS M ONBIT JUCTAHIIMOH-
Horo 3oHaupoBanus (/13) B ontuueckom auanasoHe. Crienyer ocobo moauepk-
HYTbh, YTO TOJIBKO B TEKYIIEM CTOJIETUH YEJIOBEUECTBY CTaja JOCTYINHA HH(OP-
Malysi, Hojlydaemasi B JIPYIMX 4acTsAX CHEKTpa 3JIEKTPOMAarHUTHBIX BOJH, Ha
OCHOBE Yero OHO CMOIJIO OIIEHHTh BO3MOXXHOCTH PaJIMOJMaIia3oHa 1o CpaBHe-
HUIO C BUIUMBIM U MH(paKpacHbIM. DTOT (akT B OONBIION CTENEeHH CBSI3aH C
BO3HHKHOBEHHEM M OYpHBIM pa3BUTHEM KOCMOHABTHKH, ITO3BOJMBIICH B MOJ-
HOH Mepe BBISIBUTH NPEUMYIIECTBA JUCTAHIMOHHOTO 30HAWPOBAHUS BOOOIIE U
B PaJIMO30HIMPOBAHMS, B YACTHOCTH.

[lepBoHauabHO pa3BUTHE PaJMOIOKAIMOHHON M PaJHOMETPUYECKON
TEXHUKHU B OOJIBIIIMHCTBE CIy9YaeB He ObLIO cBs3aHo ¢ J[3. Psnx pamuonokaTopos,
B TOM YHCJI€ TIO3BOJISIBILIMX MOJTy4aTh H300pakeHHe, ObII CO3/IaH B TOJIbI BTOPOH
MHUPOBOW BOWHBI [UIsl YIPABJICHHUsI OTHEM apTUIUIEPHH, CIIEKEHHs 3a caMoJeTa-
MU U JUIsl ONpeNesieHns] Ha3eMHBIX Heneil npu 6ombOapaupoBkax. OnHako, nep-
BbIE PaJHMOJIOKATOPHI, HCIOJIB3YIONIME CIOKHBIE YaCTOTHOMOYJIMPOBAHHBIE
CHUTHaJIbI, ObLIM pa3paboTaHbl U MPUMEHEHBI JUIsl N3MEPEHHUs TapaMeTPOB HOHO-
chepsr 3emiu.
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Hauano nucTtaHIIMOHHBIX MCCENOBAaHUM IUIAaHET B PaJUOANANa30He COB-
TaJIo C 3apOKACHUEM paIroacTpoHOMUH. IlepBble ONBITHI B 3TOH 00JIACTH, BBHI-
nonHenubie K. SHckuM B 1931-32 rT. 1 poobKeHHBIE B MOIU(UITHP OBAHHOM
Buje ['. Pebepom B Hauarne 1940-X TOIOB, HE TONEKO OTKPBUTH PATHOU3TyICHUE,
MIPUXOAAIIEe Ha 3eMIII0 U3 KOCMUUYECKOTO NIPOCTPAHCTBA, HO M MOKa3aJlu MPHH-
LUIMUATBHYI0 BO3MOXKHOCTh MCIIONIb30BaHHS €r0 B Hay4HBIX Ieiix. OcoOeHHO
MHTEHCUBHO PaJMOAaCTPOHOMUS CTaja pPa3BUBATHCA B IIOCIEBOEHHOE BpEMSL.
OnbIT, HAKOIJIEHHBII BO BTOPON MUPOBOH BOMHE, M03BouI B 1946 r. npoBectu
NepBbIE PaHOJIOKAI[MOHHbIE HccaenoBaHus JIyHbl ¢ MOMOIIBI0 MOJAEPHU3UPO-
BAaHHBIX BOCHHBIX YCTaHOBOK. JlanpHeHmmii OypHBIH Tporpecc paauoacTpoOHO-
MUU ONpeAessuics HE TOJIBKO YACTO HAyYHBIMU 33/1Ja4aMH, HO U IPAKTHYECKUMHU
3ampocamMy 3apoXAaBIIeicss KOCMOHABTUKU. Tak, JUIsi TOYHOTO pacdeTa Tpaek-
TOpUM MoJeTa KOCMUYECKHX anmapaToB K maHeraM COJIHEYHOM CHUCTEMBI Tpe-
00BaJIOCh 3HAHUE BETMYMHBI aCTPOHOMUYECKON €AWHHIBI C TOYHOCTHIO, HENl0C-
TYITHOH JUISI ONITHYECKUX METO/IOB ee orpezenenus. C 9Toi nenpio ObUTH co3/ia-
HBl CMENUAIbHBIE PAJTUOACTPOHOMHYECKHE KOMIUIEKChl — IUIAHETHBIE Payo-
JIOKaTOPBI.

Hauanom ke coOCTBEHHO JMCTAHIIMOHHOTO PaJMO30HIUPOBAHMS 3EMITU
cnenyer cuutaTth KoHel 1950-x romoB, Koraa MccieqoBaTeNnbcKas anmaparypa
Obuta pasMelleHa Ha JIeTaTeJbHBIX ammaparax. lcronb3oBaHue ke KOCMHYe-
CKHUX CPEICTB VISl M3Y4EHHUsI 3eMHOM aTMoc(hepbl 1 HOHOC]EPHl HaYaJIoCh ¢ 3a-
IIycKa MEepPBOro UCKYCCTBEHHOro crnyTtHuka 3emiuu B 1957 r. IlpaBna, He ¢ no-
MOIIBIO CHENUAIFHO Pa3paboTaHHOHN aImapartypbl, a JIMIIb B Ka4ecTBE «I110004-
Horo addekra» IpHU aHATIU3E XapaKTEePHUCTHK 3HAMEHHTOr'O paJdOCHIHANA
«OUT-0MIY».

Jlo xonna 1960-x ro0B pa3BUTHE paIMO30HIUPOBAHUS IO TOCTATOYHO
MEUIEHHO, YTO OBUIO CBSI3aHO KaK C HEJOCTATKOM 3HAHWH O B3aHMMOJECHCTBHU
PaIMOBOIH C HCCIIEAYEMBIM OOBEKTOM, TaK M C HU3KHM YPOBHEM Pa3BHUTHS pa-
JINO- U 3JIEKTPOHHOW TeXHUKU. HecMoTps Ha To, 4TO paanodu3nvecKre MeTOIbI
HCMONB30BaJNCh B OCHOBHOM KaK BCIIOMOraTelbHbIE, OHU CBHIFPAlIH 3aMETHYIO
poJb, HAPUMED, B UCCIIEAOBAHUSIX CBOMCTB JIyHHOM MOBEPXHOCTH.

C xonna 1970-x ToJ0B Ha4aI0Ch CO3/IaHHE CIIOKHBIX OOPTOBBIX CHCTEM
panuo3onanpoBanus 3emuin. Pamuomeropl ObUTH YCHENIHO NPUMEHEHBI MpH
n3ydenun BeHepsl. 31ech 0COOEHHO SPKO MPOSBUIIUCH UX NPEUMYIIECTBA: He-
3aBHCHMOCTH OT OOJIAYHOTO ITOKPOBA, YyBCTBUTEIBEHOCTh K T€OMETPHUH TOBEPX-
HOCTH Y IPUCYTCTBHIO BOABL. BMecTte ¢ TeM, HaOI0AaI0Ch HEKOTOPOE OTCTaBa-
HUE B UCIIOJIb30BaHUU PAIMOMETO/IOB [0 CPABHEHUIO C UCCIEAOBAHUSIMHU B JIPY-
I'MX Juana3oHax. Takoe MOoJOoKeHHe OOBSCHSETCS TPYIHOCTSAMH JOCTIKEHHUS
BBICOKUX, CPaBHHUMBIX C NOJy4aeMbIMH B ONTHYECKOM JAMANa30HE TOYHOCTEU
M3MEPEHUH, HaNpsIMYIO 3aBUCSIIUX OT Pa3MEpOB aHTEHHON cUCTeMBI. PemieHue
9TOH NPOOJIEMBI, B YaCTHOCTH, C IIOMOIILIO CHHTE3a HCKYCCTBEHHOH amnepTypsl
AQHTEHHBI, NIPUBEIO K PE3KOMY HApacTaHHUIO TEMIIOB Pa3BUTHS KOCMHUYECKOTO
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paauo3oHaupoBaHus ¢ cepeannbl 1980-x rogoB, MpoOAOIKAOIIEMYCS U B HAIIU
JTHH.

INJIAHBI OCBOEHMUS JIYHBI B TPYJIAX IIMOHEPOB
KOCMOHABTUKHU (10 CEPEJIUHBI 1930-X I'O10B)
T.H. XKemnuna

HccnenoBanue, pe3yinbraTbl KOTOPOTO U3JIAraroTcs B IOKJIaAe, IpoBeie-
HO BriepBbIe. J[0 HACTOSIETO BPEMEHH B JIMTEpPAaType OTCYTCTBOBANA CBOIHAS
aHaJMTHYecKas MH(OopManus 1Mo TeMe, BEIHECEHHO! B 3arjlaBue.

Mpicnu 00 M3y4eHHH, OCBOCHUH U MCHOJIBb30BaHUH JIyHBI, U3JI0KEHHbIE
Oornee WM MeHee MOAPOOHO, COAEpKaTcs B TPyAaX MHOTHUX IMTHOHEPOB KOCMO-
HaBTHKW MEPBOTO M BTOPOro mokojieHui. Mckmouenuem cran ['epman 'an-
cBUHAT (1856—-1934). 'epMaHCKHii SHTY3MACT KOCMHYECKUX ITOJIETOB OTKa3aJcs
BKIIIOUMTH JIyHY B CBOM IJIaHBI ITYTEIIECTBHH K IPYrMM HEOECHBIM TelaM Ha
TOM OCHOBaHHH, YTO OHA HeoOuTaema [1].

Jnst Koncrantuna Dmyapnosuua Iluonkosckoro (1857—-1935), Pobepa
OcHo-IlensTpu (1881-1957), Pobepra IN'ognapna (1882—1945), I'epmana O6ep-
Ta (1894-1989), Makca Banbe (1895-1930), ®punpuxa Apryposuua llannaepa
(1887-1933), Banbrepa ['omana (1880-1943), I'mno don IMupke (1880-1966),
Anekcannpa UrnateeBmua Ilapres (¢ 15.08.1921r. — IOpwuit BacunbeBuu
Konnpatiok) (1897—1942) Jlyna ecrecTBeHHBIM 00pa3oM Ka3ajach IMEPBBIM
BHE3EMHBIM OOBEKTOM KOCMHYECKHX HCCIIEIOBAHUA W TEPBBIM W3 HEOECHBIX
TeJl, KOTOPOE TIOCETUT YEIOBEK.

[epBble Hay4HO OOOCHOBAHHBIE WAEU OTHOCHUTENBHO JAOCTHIKEHHS M OC-
BoeHus Jlynsl Beickazan K.O. [{uonkoBckuii. [Ipuuem cHavana, pasMplluisis O
TIOCIJIE/IOBATENIFHOCTH IIIaroB B IPOIIECCE pACCENIeHUs JIIoAeH 3a IpezieraaMu
IUIAaHETHI, OH cuesl MMeHHO JIyHy, a He OKOJIO3eMHbIE OpOHTAJIbHBIE CTAHIIMU
OITOPHBIM ITYHKTOM YeJIOBEUECTBA B KOCMOCE.

Cpeny OArOTOBUTENBHBIX MaTepUalioB KO BTOpOi crathe «lccnenosa-
HHE MUPOBBIX NPOCTPAHCTB peakTUBHBIMH nproopamMm» (1911-1912) coxpanu-
JIUCh 3aMETKH, HanucaHHble yueHbIM nocne 1903 r. — no mapra 1912 r. Cpean
HUX ecTh 3amuch: «llocienoBaTenbHBIH X0/ pabOT WM IUIaH OCBOOOXK/IEHHS,
pacIpocTpaHeHusl 110 JIMILY BCEJICHHON. 3eMHbIE PaOOThI, IbIXaHUE U ITUTAHHUE B
M305IUP[OBAHHOM| MPOCT[PaHCTBE], OMBITHI C TSHKECTHI0. OMBITH MEPBBIX MOJIE-
1oB. Iloner Ha Jlyny. ba3a na Jlyne. Tam Jierdye ocHoBaThCsl, 4eM B 0e3B03-
AyHWIHOM npocTpaHcTBe — KpyroMm 3emin. Konbna Bokpyr JIyHer — 2-s1
0a3a [31eck u panee BoieneHo MHOM — T.K.]. Tloner Ha acTtepouna U KOJbIO
Bokpyr Hero u ConHIa. YHHYTOXKEHHE acTeporoB. [loneT K Apyromy coHIy»
[2].

ITo3nnee L{nonkoBckuil M3MEHUI cBOE MHEHHE O MecTe JIyHbI B KOocMU-
YecKOW SKCHaHCUM denoBedecTBa. B cratee «lccrmenmoBanue MHPOBBIX MpO-
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CTPaHCTB PEAKTHBHBIMHU NpHOOpaMuy», omyomukoBaHHOW B 1911-1912 rr., oH
COBEPILEHHO ONPEJENEHHO MUCAJT O TOM, YTO PaccelieHHe 3eMJISIH B KOCMOCE
HAyYHETCs ¢ OpOUTANIBHBIX CTaHIMH: «J{Br)KeHHe BOKPYT 3eMIIH psiia CHapsIIOB
CO BCEMH TIPHUCIOCOOICHUSIMH JUIsl CYIIECTBOBAHUS Pa3yMHBIX CYIIECTB, MOXET
CITYXHTh 0a30i JUIsl JajbHEHIIero pacnpocTpaHeHus yenoBedecTsa. [Tocemnsch
Kpyrom 3eMJjIM BO MHOXKECTBE KOJIell, To100HbIX KombliaM CaTtypHa, <...> JIIoAn
yBenunuuBaroT B 100-1000 pa3 3amac conHeuHON 3HEpPruu, OTNYIEHHONH UM Ha
MOBEpXHOCTH 3eMid. Ho M 3TUM YelloBEeK MOXKET He Y/IOBJIETBOPHTHCS U C 3a-
BOEBAaHHOW 0a3bl MPOTSIHYTH CBOM PYKH 32 OCTAIbHOM COJIHEYHOH JHEpTuew,
KOTOpOH B JIBa MIIIIHapAa pa3 OoJblie, 4eM moixydaer 3emis» [3, c. 193].

Ho Jlyna no-mpexHeMy ocTtanach B nojye 3peHus L{nonkoBckoro kak He-
OecHoe Tello, KOTOPOe JODKHO OBITH OCBOEHO 4elloBeKOM. B paszene «HeBos-
MOXXHOE CETOJHSI CTaHEeT BO3MOXKHBIM 3aBTpa» craThi «lVccnemoBanne MUpo-
BBIX IPOCTPAHCTB peakTUBHbIMU npubopamm» (1911-1912) on nmocraBui KoH-
KpeTHBIE 3a7auil B 3TOM cBsi3u: «CTaTh HOrOM HA TIOYBY acTEPOH/IOB, MOAHATH
pykoii kamenb ¢ JIyHBI, YCTPOUTH IBWXXYIIHMECS CTaHIMH B 3(QHUPHOM IIPO-
CTpaHCTBE, 00Pa30BaTh KMBbI¢ KOJIbIa BOKPYr 3emid, JIynsl, ConHija, Ha-
6mronaTh Mapc Ha pacCTOSHUM HECKOJIBKHX JIECITKOB BEPCT, CIIYCTUTHCS Ha €ro
CITYyTHUKH WK Ja)K€ HA CaMyl0 €ro moBepxHocTh <..>» [3, c. 205]. L{uonkos-
CKUIl HE OrpaHUYMUIICS OOIIEH MOCTAHOBKOM 3a/1au BHICAJKU 4yelloBeka Ha JIyHy
U co3faHust oKoNonyHHbIX nocenenuit [3. C. 205]. OH nepgviv 6 nayunou rume-
pamype paccuuTai KOJIMYeCTBO TOIUIMBA, HEOOX0AUMOE UIsi «Oe30MacHoro IIy-
TemecTBUsl Ha Hamy JIyHy» M 1is «Oe30macHOi OCTaHOBKHM Ha TOBEPXHOCTH
Jlynbi»; ormcan cxemy crycka Ha JIyHy 1o 0ayuIMCTH4ecKOW TPAaeKTOPUH HIIH C
MIPE/IBAPUTEIHHBIM BBIXOJIOM Ha OKOJIOIYHHYIO OpPOHTY, MPEUIOKHIT OCYIIECTB-
JISITH MSATKYIO TIOCA/IKy Ha MOBEPXHOCTH JIyHBI 32 CYET TOPMOKEHUSI C TIOMOIIBIO
PakeTHBIX JBHUTaTelne; chopMyIUpoBa U0 NCKYCCTBEHHOro ciryTHHKa Jly-
uel (MCJI) — «BewHoro cnytHuka Jlyne» [3, c. 192]: «Mory cooOuuTh, 4TO
TIOJTHOE KOJIMYECTBO B3PHIBYATOrO 3amaca il 0e30MacHOro MyTemecTBHS Ha
Hamry JlyHy BeIpakaercs 4uciioM, He OonbinuM 8. Ha cpaBHUTENBHO HE3HAYM-
TENILHOM PAcCTOSTHUM OT JIyHBI CKOpOCTH PaKeThl, MOCPEJCTBOM B3PHIBAHMS,
HY)KHO HETPEpbIBHO yMEHbIIAaTh. Bce MOMKHO OBITh TaK PAacCYMTaHO U TaK
YIIpaBisieMo, YTOOBI B MOMEHT IPHUKOCHOBEHHUS K TIOBEPXHOCTH JIYHHOW TOYBBI
9Ta OTHOCHTEJBbHAS! CKOPOCTh PAaBHSUIACHh HYIIO. 3a/ada, KOHEUHO, NeUKaTHas,
HO BIIOJIHE BO3MOXKHas. OmMOKYy B €€ PElIeHHH MOXKHO IIONPaBUTh HOBBIM
B3pBIBAaHHEM, JIMIIL ObI OBII JOCTATOYHBIA 3amac B3phIBYATHIX BEUIECTB. B ciry-
Yyae mpoMaxa, T. €. €CJIM paKeTa MpOoJNeTHT nodau3octy JIyHbI, HO HE 3aJICHET ee
TIOBEPXHOCTH, CHapsiJ HE CIeNaeTcsl CIyTHUKOM JIyHbBI, HO, IPHOIN3UBILIKUCE,
yHIeT OT Hee CHOBa, Bpallasich BOKPYr 3€MIIM U ONUCHIBAas BEChbMa CIOXKHYIO
KPHBYIO, ITPOXOJSIIYI0 HHOTAA 1obsim3ocTy To 3eMiH, To JIynsl. Ocraercst BO3-
MOXXHOCTh TTaJICHUsI KaK Ha Ty, TaK M Ha Ipyryto. B MoMeHT HaubosbIIero npu-
OmmkeHust K JIlyHe MOXKHO ITyCTUTh B IGHCTBHE B3PHIBYATHI MaTepual C LEeIbI0
3aMeIUINTh JIBU)KEHHE PAKEThl U CENaThCsl, TAKUM 00pa3oM, BeYHBIM CITYTHH-
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koM JIynsl, mpaBHykoM ComnHia. C Takoil KPyroBoi opoMTHI pa3HbIMU CIIO-
co0aMu To)Ke MOXKHO momacTh Ha JIyHy wim ynanurbecs ot Hee» [3, c. 192].

B 1918 r. B HayuyHO-(haHTacTHUECKOH MOBecTH «BHe 3eMim», omyomuko-
BaHHOW B XypHaiue «[Ipupona u moam» (B 1920 r. n3gana oTnensHON Oporrro-
potit), IlnomkoBckuil 100aBMI K ONMMCAHHOW UM TEXHHUKE CITycka Ha JIyHy eme
OJIHY B2XXHYIO JIETaJlb — €0 T'€POH OIYCKAJIUCh Ha €€ MOBEPXHOCTh B HEOOJb-
IIIOMH, CTIEIMAaJIbHO MOCTPOSHHOW paKeTe, CoueTaBIled (YyHKIMH PAKETHOTO Jie-
TATEJIBHOTO alapaTa U JIyHHOro aBTOMOOWIIS: «UTOOBI COKOHOMHTH B3pbIBUa-
TOE BELIECTBO, <...> ITOJIOKWIIN OTIIPAaBUTHCS Ha JIyHY TONBKO BIBOEM, B 0CO0OM
paxere, JuIs TOTO MPUCIIOCOOJIEHHOW. 3a4eM IpoMajiHbIi 00beM, MPOYHOCTh U
Macca, eCJIi MOJIETST TOJIBKO JABOE W €CIIM CUIIa B3PBIBAHUS MOXKET OBITH B ThI-
csiuu pa3 Menbine! [Torom, — MaseHbKasi paKeTa J0/bKHa OBITh NMpHCHoco0IIe-
Ha K JIBIDKEHHIO Ha JIyHHOM MOYBE U K IOJIETY Yepe3 YIIEINbsi, TOPbl, IUPKH U
BYJIKaHbD» [4, c. 78].

Torna xe 1lMONKOBCKUI omucan «KpyrolyHHOE IMyTEIIeCTBUE», BO Bpe-
Msl KOTOpPOro HaOirojanach M HCcieqoBanach obparHas cropoHa JIyHer [4,
c. 92], a Taxke ykazajg Ha HEOOXOIUMOCTh cOOpa 00pa3lOB <JIYHHBIX TOPHBIX
TIOPO/», UX U3YUYEHUs! U JOCTABKU Ha 3eMIII0, UMesl B BUy BOBJICYEHHUE JTYHHBIX
MIPUPOIHBIX OOraTCTB B 3€MHYIO IMPOMBIIUIEHHOCTh M TOPTroBiio [4, c. 92]. Tem
caMbIM OH TOcTapajcsi yOequTh yhTaTenell B 1elecoo0pa3HOCTH JIYHHBIX IyTe-
miecTBUl: «B o0ImIeM y Jrojielt 3To mepBoe MOCEIICHUE TYKIOU IIaHEThI TIOPO-
JIWJIO BEJIMKOE BOOJYIIEBIIEHHE, CMEIOCTh U Haaexasl. Bee xke Jlyna moxer
ObITH MOJIe3HA JUIA 4esioBeuecTBa!..» [4, c. 94], oT0 HECMOTps Ha TO, YTO
«JIyHna HeymoOHa it mocesneHuit u pador» [4, c. 100].

Beickazannas L{ponkoBckuM B counHeHun «BHe 3emiin» MbICITb 00 Hc-
TIOJIB30BAHUH TIPUPOAHBIX pecypcoB JIyHBI JJIsl yAOBJI€TBOPEHHsI HACYIIHBIX
norpedHocTeil xuTeneil 3eMuu noayyuna najabHeiee pa3sutue B 1923 1. B
3aMeTKe «DTaIlbl IPOMBIIUICHHOCTH B 3()Mpe WIX B TOsICE aCTEpOHI0BY». B Hel
yueHbIi paccMarpuBan JIyHy yke Kak ChIpbeBYIO 0a3y CTPOMTEILCTBA KOCMH-
YeCKHMX MOCeJeHUH 1 KaK MECTO KU3HU KOCMUYecKUX roceneHnes: «IlepBbie
MallUHbl, CTPONKHU, OpyAus C IUIAHET, MOTOM C JIYH, IIOTOM C aCTEPOUIOB U,
HaKoOHell, OT 0OJIMIOB. YcTpanBaeMcsl CHavajla Ha OJHOHM M3 JYH WM OOJBIIOM
acreponzie. Paborsl Ha 3emie. OOpazoBaHue IUIAHETHI, IBUXK|yIIEiHCs| Kpyrom
3eMJIM — MCKYCCTBEHHBIM cryTHHK. <...> OtmpaBisercsa 1no yactsaMm. Tam co-
enuHsoTCS B onHO 1enoe. Takast ke xomonust kpyrom Jlynel. Cnyck u 3a-
UMcTBOBaHue MaTepuana. K sxu3nu npucnocodsT ee nmosanee. IIporie Bcero
MIPSIMO HAITPaBJSITBCSI ¢ MCKYCCTBEHHOTO cHyTHHKa 3emum» [5, 1. 1-106.]. K
COXAJIEHUIO, ITH PACCYKJIEHHs, CO BCEH OUEBUAHOCTBIO MOAPA3yMEBABILUE
CO3/JJaHUE JIYHHOT'O MPOM3BOACTBA, ObUTH L[MOTKOBCKUM OIMyOJIMKOBAHBI TONBKO
B 1929 r. B Opountope «llenu 3Be3moruiaBanus». ONKCHIBas OKOJI03EMHOE TT0Ce-
JIEHHE JI0/ieH, yaeHbli 3ameTiil: «IlepBoe Bpemst MBI OJIb3yeMCs MaTeprUataMu
¢ 3emun. Ho mocraBka ¢ Hee moryoniaer 6omnpinyto padory. Jlerde mocraBka ¢
Jlynbl 1 HeOonpmux 1m1aneT» [6]. Emie ueTslpe rosa ciycts B MaTepuaiax Juis
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cheMouHOU Tpymmel puabMa «KocMmudeckuit peticy 1[MoTKOBCKMIA BHOBB TIO-
BTOPWII HAEIO OBJIAJICHUS! IPUPOIHBIMU pecypcamiu JIYHBI ¢ [ETbI0 HCIOJIb30Ba-
HUS UX NIPU CTPOUTENBCTBE KOCMUYECKHX MoceneHui 3emisaH: «91. Ilnan ynera
¢ Jlynsl u npucoenuHenue k sckazape. 92. C JIyHbl 3aUMCTBYIOT MaTepua,
4To B 21 pa3 jgerue, yem ¢ 3emin. 93. Matepuan uaer Ha dPUPHbIE KUJIU-
13, OPyAus, PACTeHMsI W pa3MHoO:keHHMe. 92. PakeTHble celeHUS] BOKPYT
Jlynbl (1 3emuin) AOCTHTalT 0OJBIIOT0 MOTYIECTBA WM YHCJIEHHOCTH. 95.
[Tnan ynera 3a opOuty 3emiu U BeiodHeHHe eroy» [7]. Tak KOpoTKo, HO eMKO
[{yonkoBckuil chOpMYIHpOBAT HICIO0 TIIOOANBHON WHAYCTpuanusanuu JIyHbI
KaK 4acTH MHAYCTpPHAIN3AIHA KOCMOCa — IPeo0pa3oBaHMsl €ro ¢ LENbI0 Tpe-
BpallleHUs] B HOBYIO Cpely OOWMTaHWS M MPOHM3BOACTBEHHOH JESTENBHOCTH JIFO-
neit BHe 3emuu. Jlo HacTOAIIEro BpEMEHH 3Ta Uesl OCTaeTCsl YHUKAJIbHBIM HH-
TEJUIEKTYAIbHBIM JIOCTH)KEHHEM B COKPOBHUIIHHIIE HAyYHBIX 3HAHHH, HAKOI-
JICHHBIX YEJI0BEYECTBOM.

Hayuno o6ocHoBaHHBIH BBIBOJ L[MONKOBCKOrO 0 BO3MOXKHOCTH JIOCTH-
xeHust JIyHbl Ha pakeTHOM JIETaTENbHOM armapaTe IOJIyYHi MTOATBEPIKICHHE
yxke B 1910-e rofpl B OMyOJIMKOBaHHBIX TPYAax Cpa3y IBYX €ro KOJuler —
P. Ocuo-Ilensrpu (1913) u P. I'ognapaa (1919). Ilpasna, Scuo-Ilenbrpu, pac-
CUMTABIINN YCIIOBUS, HEOOXOMUMBIC IS MTBMKCHUSI MEXTy 3emuteii u JIyHOi»
[8], u noxaszaBmmii Bcaen 3a LIMONTKOBCKUM TEOPETUUECKYIO BO3MOXKHOCTD JIYH-
HOH 3KCHEIUIINH, CUEN, YTO OHA MOXKET OBITh OCYIIECTBIICHA TOJIILKO Ha armapa-
T€ C SAJepHBIM paKeTHbIM JBuTaTeneM. OpaHIly3cKuiil MHOHEp KOCMOHABTUKY HE
BEpWJI, YTO paKeTa Ha XMMHUYECKOM TOILIMBE CIIOCOOHA Pa3BHTh KOCMHYECKHE
CKOPOCTH, U CBSI3BIBAJI TTOJIETHI B KOCMOC TOJIBKO C OBJIaJICHUEM aTOMHOM DHEp-
rueil. MoxxeT ObITh, TO3TOMY OH U HE CTall BBICKa3bIBaTh B cBoel crathe 1913 T.
njied, KOTOPBIMHU TIOJIEJIMIICS C COBPEMEHHHKAaMH To3aHee, — obiuera JIyHbI 1
HCCIIEIOBAHMS ¢ 00paTHOM CTOPOHHI (00 3TOM OH BhicKazaics 16.06.1920 r. B
cBoeM muceMe [ommapay [9, ¢. 370]) u «MsATKOI» MOCaAKK Ha JIYHHYIO MTOBEPX-
HOCTP 32 CUET TOPMOXKEHHsSI PAKETHBIM JIBUTATeNeM (3Ta MBICIb COAEPXKUTCS B
ero padore 1927-1928 rr.) [9, ¢ 388].

PoGept INommapa, yOSKICHHBINA, B OTIIMYHAE OT (PPAHITY3CKOTO KOJUIETH,
YTO paKeThbl HA XMMUUYECKOM TOIUIMBE CMOTYT IIPEOAOJIETH CHITY 3eMHOT'O TSTO-
TEHHs1, HAPOTHUB, CPa3y CTall pacCMaTpUBATh IoyieT Ha JIyHy Kak TEXHUYECKYIO
peansHOCTh 0003puMoro Oymymiero. Yxke B 1913 1. oH ObUT yBepeH, 4TO C mep-
BBIMHU TIOJIETAMH B KOCMOC OTKPOIOTCSl TIEPCIIEKTUBEI M3YyUeHUsI 00paTHOW CTO-
pousl JIynst [10, c. 38]. bonsie Toro, moner Ha JlyHy, mocajgka Ha Hee Npes-
CTaBJSUTUCH eMy OoJiee pealbHBIMH, YeM TOJIETHI K IIaHETaM, ITOCKOJIbKY OHU
moTpeOyroT MEHbIIy0 Maccy TommuBa [10, c. 42—43]. K coxaleHHI0, MHOTHE
uHTepecHble MbIcaH ['ommapaa o6 ocBoeHnn JIyHBI ocTayiuch B OONBIIMHCTBE
CBOEM HEW3BECTHBIMH €T'0 COBPEMEHHHKAM, TaK KaK M3JIaralluCh B PYKOIMCHBIX
counHeHusX. B myOnukamuu 1919 1. OblIa M370XKEHA TONBKO Hes MycKa Ha
JIyHy pakeTbl C 3apsI0M OCBETHTEIHHOTO ITOPOXa, KOTOPHIM MpH NMPUITYHEHUH
CaMOBOCIUIaMEHMIICS Obl, CBUAETENBCTBYS O Tmomananud B uenb [11]. Mexny

73



TeM, B PyKOIUCHOM Joknaae I'onnapaa CMUTCOHMAHCKOMY MHCTUTYTY O Jallb-
Helniel pa3paboTke PaKeTHOTO METOa HCCIIEAOBAHUS KOCMHYECKOrO Mpo-
CTpaHCTBa, HamucaHHoM B Mapte 1920 r., mepea KOCMOHABTHKOW OBLI ITOCTaB-
JIeH P 3a4ad, KacaBIIMXCA OCBOEHHUS JIyHBI, KOTOphIE MpEeAyCMaTpUBAIN HE
TONBKO (ororpadupoBanrie MoBepxHOCTH JIyHBI C TOYEK, PaCHONOKEHHBIX
BOMM3M Hee [12, ¢. 156], 1 MATKYIO MOCAIKy Ha €€ TOBEPXHOCTh MIJIOTHPYEMO-
ro Kopabmst («c ormeparopom» Ha OOpTY) «C TOPMOXKEHHEM <...> peaKTUBHOU
cTpyei» [12, c. 160], Ho u ucnons3zoBanue JIyHbI B KauecTBe CTapTOBOM IUIO-
IIAJKK ISl MEXIUIAHETHBIX KopalJjed NMpH yCIOBUM NMPOM3BOACTBA Ha HEH pa-
KETHOr0 TOIUTMBA (BOJOpOJa M KUCIOPO/A) U3 JIYHHOTO ChIpbsi. [Ipudem mpen-
ToJIarajgoch 00padaThiBaTh JIyHHOE CHIphE Ha IPOMBIIUICHHBIX YCTaHOBKaX,
HCMONB3YIOMIUX COMHEUHYI0 SHEPTUIO0 M PACIONOXKEHHBIX B MOJNAPHBIX Kpare-
pax, Tie BO3MOXKHBI OecIipepbIBHO padOTaIoIMe TennoIeKTpocTanuu [12, c.
161]. Oty naero 'ognapa MOBTOPHO BBICKA3al TPU Iofla CIyCTA B JOKIAJE CO-
BeTy noneunreneid ynusepcurera Kmapxa [13, c. 187], noscHus: «Vcnons3ys
JIyny B kaduecTBe MecTa BTOPOro CTapTa, MOXKHO 3HAUYUTEIbHO YMEHBIIUTh Ha-
YJaJIbHYI0 Maccy TOIUIMBA, TaK KaK, €CIM Macca 3alycKaeTcsd ¢ 3eMJd 3a OJUH
WJIN HECKOJBKO pa3, TO SHEprusi, HeoOXoaumast Uil BHIBOAA JaHHOM Macchl U3
cucteMsl 3emisa-JIyHa ¢ yueToM rpaBUTAallMU U CONPOTUBJICHUS BO3/1yXa, 3HAUU-
TeNbHO OOJIbIIe 3HEpTHHU (U, CIIe0BaTeNIbHO, HAYaJIbHOW Macchl), TpeOyeMol B
cirydae, eciiy Obl OOJbIIasi 4YacTh MCIOIBb3YEMOr0 TOIUINBA ObLIa MPHUrOTOBJICHA
U XpaHuJach Ha JIyHe, XxapakTepu3yrolleicss Majlol TpaBUTallueld U MpaKTHue-
CKH OTCYTCTBHEM COIPOTUBIEHUs Bo3ayxa» [13, c. 188].

Jls cBOero BpeMeHH 3To ObUIa PEBOJIONMOHHAS Hies, 03HAMEHOBABIIAS
co00if Ha4yaJ0 HOBOT'O 3Tamna B pa3BUTHU NPECTABICHUI O MecTe U poiu JIyHbI
B KocMuueckod nearenbHocTd 3eMisiH. Ecnau LuonkoBckuii yBuaen B JlyHe
WCTOYHHK TPUPOAHBIX OOraTCTB, KOTOPHIE MOTJIM OBl MOJHATH OJIAr0COCTOSHHE
JIIOZIEH, a TaKkKe pecypc CTPOUTENIBHOrO MaTepuaa JjIsl KOCMHUUYECKHX Iocese-
Huil, To I'onnapa ykaszan Ha JIyHy kak Ha KOCMHUYECKUI MOPT M TOIUIMBHBIN pe-
3€pB, CIIOCOOHBINH 00eCTIeUNTh AajbHUE MEXIUIAHETHBIE MEPEIeThl U 00IeryuTh
nojeTsl Mexay 3emiei u JlyHoi. DTy MbICIb OH MOJKPENUI pacueTaMH, NpH-
Beas B 1924 1. pa3mepsl U Ha4YaJIbHbIE MACChI JTYHHOH «KaOWHBD), PaCCYUTaHHON
Ha JIBYX «OTEpaTOPOBY, JUIA ciiydaeB 1) «Oe3ymnapHoi mocajku Ha JIyHy U BO3-
BpateHus» u 2) «0e3yaapHoii mocaaku Ha JIyHy ¢ IpuMEHEHHEM IIPOU3BOJICTBA
BOZIOpOJA U KHCIOpoAa Ha JIyHe B KOJIIMYeCTBE, TOCTATOYHOM JIJIsl BO3BPAIECHHS
Ha 3emutio» [14].

Ho, xak otmeuanocs Beile, ['ognapa He 3HAKOMUJ YUTATENBCKYIO ayIU-
TOPUIO CO CBOMMH MPEACTABICHUSIMH O Pa3BUTHM KOCMOHABTHKH. IlosTomy
TIEPBBIM HCCIIEIOBATENIEM, OITyOJMKOBABIINM HJet0 JIyHBI Kak KOCMHUYECKOTO
3aBOfla MO NMPOU3BOJACTBY PAKETHOro TOIUIMBA, cTad M. Banbe. CoBeplieHHO
OYEBHIHO, YTO Bajbe caMoCTOSATENIBHO MpUILEN K Held, TeM Oojee, 4TO OH H3-
JIOXKMII ee 00CTOSTENFHO M B paMKax MOJpOOHOM IMporpaMMbl padoT O OCBOe-
Huro JIyHbl, KOTOpasi, B CBOIO OYepe/ib, IIPE/CTaBIIsIa cOOOH MEepPBBIN B JIUTEpa-
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Type CBOJ 3a/a4, KacaroUIMXcs H3y4YeHHs U HCIIONb30BaHMS €CTECTBEHHOTO
CIIyTHHMKA 3eMJIN.

Banbe paccyxpan Tak: HaydMBIIHCH JIETaTb 3a aTtMocepy, YeJIOoBeK
JIOJDKEeH Tocnath Ha JIyHy OecnmiIoTHYI0 pakeTy ¢ OCBETHUTEIbHBIM 3apsioM,
BCIBIIIKA KOTOPOTO OYAET CBHIETENHCTBOBAThH O MOMNAJAaHWW B IIENb; ITOTOM
CJIe/lyeT OTHPaBUTH BOKPYT JIyHBI OECIMIOTHYIO pakeTy, OCHaIIeHHYIo (oTo- 1
KMHOAMIapaTypoH, ¢ TeM, YTOOBl OHA JTOCTaBHJIA Ha 3eMJII0 M300paXKeHUs JIyH-
HOU TIOBEPXHOCTH ¢ 00euX CTOpoH [15, S. 78]; 3aTeM YenoBeK caM OTIPABUTCS B
ronet BOKpyr JIyHBI, Iocie 4ero omycTUTCsl Ha ee IoBepXHOCTh. OCHOBBIBasICh
Ha 3TUX JOCTH)KEHHSX, MOXKHO OyZeT MepeiTH K CO3/1aHHIO JIYHHBIX 0a3, BKIIIO-
YarolIHX, HapsAy C )KWIBIMH MOIYJISIMH, 00CEpBaTOPHH, METEOCTAHIINH, TeIHO-
3MEKTPOCTAHIIUH U 3aBOJIBI IO MPOU3BOJCTBY pakeTHoro Torumsa [15, S. 81].

Banbe nepBeIM B nHTepaType MoapoOHO OIMcal IMOCTOSHHO JEHCTBYIO-
ryro nyHHyto 0asy (JIB), apryMeHTHpOBaB €€ WIS TeM, YTO KOCMOHABTHKH (a
OHa MBICIIMIACH B TO BPEMSI, IPEKIE BCEro, KaK MUIOTHPYEMBbIE SKCIIEANIN K
IUTAHETaM) B 0003pHMOM OyIyIieM HE BHIATh, €CIW HE HAWUTH BO3MOXXHOCTH
TIONIONHATh BHE 3€MJIM 3amachl TOIUIMBA Ha MEKIUIAaHETHBIX KopaOmsx. JlyHa
TIPE/ICTaBIISUIACh €My HanOoJiee IMOIXOAIIMM TPaMILIMHOM Ha ITyTH K 3BE3JaMm,
€CJIM TOJIbKO HaM YJacTCs CO37aTh Ha Hel T'eJIMOIHEPTreTHKY U 3aBOJbI MO IPO-
W3BOJICTBY PAaKETHOTO TOIUTMBA, a TAK)XE BO3/AyXa, TEIUIa M BCErO JPYroro, 4To
HEOOXOAMMO ISl CTPOUTENBCTBA M SKCIUTyaTanuu camoit JIb, mockonbky, mo
MbICIM Banbe, oHa /JOKHA TOCTENEHHO CTaTh aOCONIOTHO HE3aBHCHUMOH OT
3emnu [15, S. 85].

Otu mblcnu Banbe ObUTH OMyOJIMKOBaHBI HA PYCCKOM SI3BIKE YXKE B
1926 r.: «Ecnu 661 MBI ObLIM HaBcera 0OpeveHb! MyCKaThCsl B ITyTh HA HAIIUX
pakeTHBIX KOpabysix He MHaYe Kak ¢ 3eMJIM, HE MMesl BO3MOXKHOCTH TOMOJIHUTE
pe3epByaphl TOPIOYMMH BEIIECTBAMH, TO Mbl HUKOUM 00pa3oM HE MOINIH OBl
paccunThIBaTh B CKOJBKO-HUOYAb ONM3KOM OyaymieM pas3BHUTh IUIaBaHHE Ha
MEXIUIAHETHBIX KOpaOJsX J0 TaKOro COBEPIIEHCTBA, YTOOBI MYTEUIECTBHE K
JIPYTEM CTPaHCTBYIOIIMM 3BE3/1aM COJIHEYHOT'O MHpPa COBEPIIAIOCH OBl ¢ TaKOW
0€30MacHOCTRI0 M YIOOCTBOM, Kakue, Oe3yciioBHO, HeoOxomumel. Ho, k cua-
CTBIO, MBI Ha 3TO He oOpeueHs!! Benb y Hac ecTh Hama Jlyna! OHa goKHA U
MOKET CJYKHTh HAM MOCTOM B 3Be3IHYI0 BCEJEHHYIO, €CJIH TOJIbKO yAaCT-
csl TIOCTPOMTH HA ee TMOBEPXHOCTH 3aBOM, I/l Obl IPU IOMOIIM CONHEYHOH
SHEPrHM TPOW3BOIMINCH TOPIOYHE BEIIECTBA JUIS HANIMX MEXKIUIAHETHBIX TH-
raHTOB-KopabOyel. Torna 3T TMTaHTCKHE COOPY)KEHHs He JOIDKHBI Obl ObLIM
CHI)KAThCS Ha 3eMJII0, a IPUYAIUBAIU OBl TOJIBKO BOJIM3H TOYKH, CBOOOTHOM OT
CUJTBI TSDKECTH Mexy 3emiei u JIyHOH, Kk ucKyccTBeHHOM JIyHe, koTopas Ob
cyxuiia MectoM repecajkmy» [16, c. 100].

Takum obpazom Banbe paccmatpusan JIb kak 4actb MHOPACTPYKTYpPHI
3emis — opbura 3emsu — JIyna. B otnmume ot I'ognapaa, cunrasmiero, uro Jly-
Ha J0JDKHA OBITH HE TOJBKO 3aBOJIOM IO NMPOM3BOACTBY TOILIMBA JUIS PaKeT, HO
U MECTOM HX CTapTa K IjiaHeTaMm, Banbe npennarain, Hapsay ¢ JIb, co3gate Tak
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Ha3bIBACMYIO «repecanounyro crannuioy» (Umsteigestation) mexay 3emureii u
JIynoii (ot 3emmu Ha paccrosanu 50000—100000 xkm). OT Hee TUTAHTCKUE MEXK-
IUTAHETHBIC KOpaOiin OyIyT OTHPAaBIATHCS K JAPYIMM MHUpaM W K HEeld BO3Bpa-
IIAThCS; Ha HEH Ke OHM OYIyT 3ampaBiIsiThbCS TOIUIMBOM, JOCTAaBJICHHBIM paKe-
TaMHU-TaHKepaMu ¢ JIyHBI, ¥ OCHAIIATHCS BCEM HEOOXOIUMBIM, OCTABIEHHBIM
MaJIbIMH «TIIOJJbeMHBIMUY pakeTamu ¢ 3emiu [15, S. 86; 16, c. 100].

VYkazaB Ha crelaabHbIe TPAHCIIOPTHBIE CPECTBA ISl COOOIICHUST MEX-
ny 3emuteit — crannmeit u JIyHoit — cranimeii, Baibe kocHyscs n Borpoca 00
OINITUMAJBHOM BapHaHTE IOCAJKH Ha IUIAHETHI, PEUIOKUB BBICA)KUBATD JIFOJIEH
Ha WX MOBEPXHOCTh B CICIHUANBHBIX «KOCMHUYECKUX NDTIONKax» (Raumboote),
OTAEISIEMBIX OT MEXKIUIAaHETHBIX KopalOimel: « [yt cHmkeHHs ke ¢ OOobIIoro
KopaOI1sl mpUIUIOCH OBl MOCHUIATH MaJEHbKHE MEXIIAHETHBIE JIOJKH, €CIIH OBl
HE yJaJoCch YCTPOWTH Uil JPYTHX IUIAHET TaKWX )K€ MepecajouHbIX CTaHIUH,
Kak onvcaHHas HamMu Mexxy 3emuieit u JIynoit» [16, c. 101; 15, S. 86].

Enunomeinennukom P. Tognapaa u M. Banbe no Bonpocy o ponu Jly-
HBI B 00€CIIEUeHNH TTOJIETOB 3eMJISIH K APYTUM IulaHeTaM BelcTynwi B. T'omaw.
B cBoeit kumre «Die Erreichbarkeit der Himmelskirper. Untersuchungen sber
das Raumfahrtproblem», omy0nukoBanHOM B 1925 T., OH TaKke BBICKa3aj UJICU
ucronbp3oBanus JIyHbI Kak CTapTOBOM IJIOMIAKH JJIsl MEXKIUIAHETHBIX Kopabien
W 3aBoJia MO MPOU3BOJCTBY PAaKETHOro TomwmBa: «CpaBHHUTENbHAs MPOCTOTA
nocTkenust JlyHbl 1 HeOONIbIIME OTHOCHTENBHBIE 3aTpaThl TOILIMBA my/m;=4
npu robeMe oT JIyHbI HABOMSIT HA MBICIB MCIIOIB30BaTh JIyHY B KauecTBe Oa3bl
JUISL BCEX NaJNbHEHIINX KOCMHUYECKHX IMOJIeTOB. [IpeaBapurenbHOe yCiIoBHE Ta-
KOT'0 HCIOJB30BaHUS COCTOMT B TOM, <..> 4T00bI Ha JlyHe MOXXHO OBLIO ITO-
CTPOUTH HEUYTO MOA00HOE 3aBOAY IO MPOHM3BOJACTBY B3PHIBUATHIX BEIECTB)
[17]. Tem cambiM kHuMra ['omMaHa craja BTOPHIM OMYOJIMKOBAaHHBIM HayYHBIM
npon3BeieHreM (Tocine KHUTH Baibe), B KOTOpOM cojiepkanach MBICIb O BO3-
MOXXHOCTH ITPOM3BO/ICTBA Ha JIyHe pakeTHOro TOIUIMBA, W MEPBHIM, B KOTOPOM
TIpe/Iarajoch COBEPIIATh MMIOTUPYEMBIE TTOJIETHI K IutaHeTaM ¢ JIyHBI, a Takxke
MIPUBOAMIIACH PACUYEThl HAYAJILHOW MAacChl MEXIUIAHETHOTO KOpadiisi, aKTyajb-
HBIE 7S TTOJIETOB IO MapuipyTy JIyHa — maHeTsl — 3eMJs.

Meicnu, cxomuble ¢ paccyxkaeHusmu P. Tommapna, M. Bamnbe u
B. 'omana, BBICKa3bIBaJl B CBOMX NyONuuHBIX jgoknamax @.A. Ianmep. U on
TOBOpHJI O HeoOxoauMocTH cozfanus JIb, mpusbiBas npesxie MpoBECTH Teope-
THUYECKOE HCCIIEI0BAHUE «3aTPYJAHEHUH M OOJerdyeHnit, KOTopble OyAyT UMeTh
MECTO TIpH Xu3HU <...> Ha JIyHe» [18, ¢.454]; mpemnaran «1oObIBaHUE BOJBI U
KHciopoaa u3 nouB JIyHb» U «OpaH)Kepeu aBHAIlMOHHOM JIETKOCTH», KOTOphIE
MOTIJIH OBl 00ECTIEYNTh «KPYTrOBOW IpoIece ISl MOIEPKaHUS )KU3HU B TepMe-
TUYECKU 3aKPBITOM ToMenieHnu <...> Ha JIyne» [18, c. 453]. Jlynnas 6a3a L{an-
Jiepa TaKke MHOrO()YHKIMOHAJIbHA — Ha HEH JOJDKHBI MIPOM3BOANUTHCS M pa-
KETHOE TOIUTMBO — Bozopoa U kuciopo (Llanaep ocobo momuepkuBan nemie-
BU3HY UX «JocTaBku ¢ Jlyne» [19, c. 48]), u naxke caMu MeXIJIaHETHBIE KO-
pabnu. IIpumeuaTenbHa ero apryMeHTanus 3Toro npeiokenus: «BecbMma sxe-
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JIaTeTIbHO BO3BeJEHHE MOCTpoiiku Ha JIyHe miu Ha Apyroi ruiaHere. [Jleno B
TOM, YTO BCKOpE I10CJI€ JOCTH)KEHHS MEKIUIAHETHOTO IPOCTPAHCTBA, T. €. T0CIIe
BbUIETA 33 3eMHYIO atMocdepy, y:ke Oy/leT BbIrOqHee CTPOHTH MEKIJIaHeT-
HBI KOpa0Jb He Ha 3emJie, 2 HA MeHbIIEM HeOeCHOM TeJie, BBIJIET C KOTOPO-
ro moTpedyeT 3HAYMTENIbHO MEHbIIeH pabotel. KpoMe Toro, Bce paboTHI B ca-
MOM IIIMPOKOM CMBICJIE CJIOBAa OYIyT Jierde Ha MaJIeHbKHUX HEOECHBIX Tenax»
[20].

Hannep npemycmarpuBai yCTaHOBKY Ha JIyHe «rpOMaHBIX 3pHTEIBHBIX
Tpyo» [18, c. 454], MeuTan o KMHOCKEMKE JIyHHBIX JaHamadros: «/laixee 6bu10
Obl BO3MOXKHO TPUKDPENHTh K pakere, Hampasisiomeiics Ha JlyHy, kamepy-
00ckypy [kuHOKamepy]. <..> Ecnm pakera ¢ TaKuM ammapaToM MPUOTU3UTCS K
JlyHe, MBI Ha IPUEMHON CTAHIMM Ha 3eMJIe CMOXKEM BUJIETHb M300paXKeHUsl, 110-
SIBJISIFOIIIMECS B KaMepe-00CKype pakeTsl, nekizaxu JIyHsn» [21].

Kpome toro, Jlyna unrepecoBana Llanaepa ¢ TOYKH 3peHUs] KOCMUYeE-
ckoii HaBuranmu. OH TpeyIaraj copepiaTh «orubanne JIyHBI ¢ IENbI0 YBeH-
YEeHUs WM YMEHBUICHUS] CKOPOCTH IEpEeIBIKEHHS MEXIUIAHETHOTO KOpaodisny
[18, c. 450], nMes B BUy FpaBUTAI[MOHHBII MaHEBP B OKOJIOIYHHOM IPOCTpaH-
CTBE Ul M3MEHEHHs HavaJbHOW KOCMHUYECKOW CKOPOCTH, C KOTOPOH Kopalib
JIBIDKETCS K TUTaHETaM.

I'. don INupke He yrayOsics B BONPOCH HCTIONb30BaHus JIyHbI uenoBe-
KOM, TIPEIMETOM €ro UCCIE0BaHUi ObUIM HanOoliee SKOHOMHUYHBIE TPAEKTOPHU
MoJNeTOB ¢ 3eMJsi Ha Ipyrue HeOecHble Tenma. CumTast, yTo mocajake Ha JIyHy
o0s13aTenbHO OyJIeT MpeAlecTBOBaTh 00JeT ee, oH B 1928 . caeman pacyer Ta-
KOro T10JIeTa 1o napabose ¢ IepexoaoM Ha KpyroByr opOUTY (pacueTHoe Bpe-
Ms B mytu 50 gacoB) [22]. I'. ¢on [Tupke sIBHO He 3HAI, YTO BHEPBBIE MTOJO0HAs
TpaekTopus OblIa oIMcaHa 3a IecTHaauaTh Jjet a0 Hero K.O. [{nomkoBckum.

B smBape 1929r. B HoBocmOuWpcke yBHjena CBET KHHUra
10.B. Konnpatioka «3aBoeBaHHE MEXIUIAHETHBIX MHpocTpaHCTB» [23]. B Heit
OTCTanBaJIaCh TOYKA 3PEHUS], COTJIACHO KOTOPOH moeThl mojiel no ConHedHon
crcTeMe HEBO3MOXKHBI, €CII He OyJleT co3/laHa «MeXIUIaHeTHast 0aza» — Xpa-
HWIHIIE CHapsDKeHUs, HEOOXOMUMOTro sl MyTEHIECTBHH B JTAJILHUHA KOCMOC
(oHO mocraBisiercst Ha 0a3y ¢ 3eMJiIH HE TOJIBKO MHIOTHPYEMBIMH paKeTaMu, HO
U aBTOMAaTHYECKUMH «PAKETO-CHAPSIaMW», BBITyCKAEMbIMU M3 THUTAHTCKHX
IymeK. ApryMeHTUPYS 3TY TOUKY 3peHus, KOHIpaTIoK paccyaa Clieayrouim
obpazom: «O6nanaHue 6a30ii, HE3ABUCHMO OT PAKETO-aAPTUILIEPHUHCKOTO CHAO-
KEHUsS ee, 1acT Ty OOJBbIIYIO BBITOLY, YTO MBI HE JIOJDKHBI Oy/IeM MpH KaXI0M
TIoJIeTe TPAHCIIOPTHPOBATH C 3eMJIIM B MEXXIIJIAHETHOE MPOCTPAHCTBO M 0OpaTHO
MaTepHalbl, ”HCTPYMEHTBI, MAIlIMHBI U JIIOJIEW ¢ KaMepaMH ISl HUX, PaBHO KaK
He JODKHBI OyneM W Opocath rae-ubo MpeaMeThl MepBhIX KaTeropuid, 4ToObI
HE pacxooBaTbCsl Ha 00paTHYIO MX JocTaBKy Ha 3emiro. CKilaj BCEro 3TOro
Oynmer Ha 0Oa3e, MOJETHI ke ¢ 0a3bl Kyna-mbo u o0paTHO OyayT TpeOoBaTh Ma-

TEPUAJIBHBIX 3aTpaT B wﬂ’ll pa3a MCHbUIUX, HEKEIN HOI[O6HI>II>1 KC IIOJICT C
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3emun. Pakersl ¢ 3eMi B MEXIUIAaHETHOE MPOCTPAHCTBO OyIyT HANPABIATHCS
JUIIb Uit CHAOXeHHs 0a3bl M CMEHBI uepe3 Oojiee WM MEHee MPOJOJIKHUTENb-
HBIE POMEXYTKH BPEMEHH OJHOM Opurazpl moxaeil npyroi. Ecnm ke ymacres
pakeTo-apTHIIEpHIiCKOe CHa0XKEHHE, TO CBEPX ATOTO MBI MOITy4yaeM SKOHOMHIO
okoisto 50% pacxo/ioB 1O AOCTaBKE CHAOKEHUSI B MEXKIUIAHETHOE TIPOCTPAHCTBO
Ha 0a3y» [23, c. 589].

Bribupas Hanbosee moaxozsiiee MecTo [Uisi ee pa3BepThiBaHus, KoHu-
paTIOK OCTaHOBHWJICS Ha OKOJONYHHOU opbute: «C 3eMii OTIpaBIIsieTcsl pakeTa
OOJIBIIION MaCCHI C 3aMacOM aKTHBa JUTs pa3BuTus W okono 12000 m/c. <...> Dta
pakera CTaHOBHTCS CITyTHHKOM JIYHBI C TakoOl BO3MOXHO OOJBIIEI0 OpOUTOM,
9TOOBI TOJBKO HE TOABEPTaThCS OMACHOCTH OBITH 00PATHO MPUTSHYTOH K cebe
3emiiero, Mociie Yero OHa Pa3BOpavyMBaeT OOJBIIYIO CHTHAIBHYIO TUIOHIA]bL U3
MaTepuana, 00JIa/IaloIIero BO3MOXXHO OOJIBIIUM OTHOIIEHHWEM OTpa)kaTeIbHOW
CHOCOOHOCTH BHAMMBIX JIydel K BeCy €ro KBaJpaTHOro Merpa. PaszBepHyras
IUTOIIAh MOXKET JOCTHTaTh M COTEH THICSY KBAJPATHBIX METPOB, TaK KaK MpPHU
tommuHe Marepuaia 0,1 MM U aOCONIOTHOM TUIOTHOCTH, PABHOW equHHMIS, 1 T
ero maer 10000 m?; 5Ta riomams GyaeT cBOGOIHO PasIHyMMa W Pa3bICKUBaeMa
3eMHBIMH oOcepBaTopusMu. OKOJIO 3TON CUTHAJIBHOW IUIONIAIU U IOJDKHA OBITh
oOpa3oBaHa MeXIUIaHeTHas 0a3a [uis noeroB 1o ComHeyHOo# cucreme» [23, c.
589].

B cocraBe «MeXIUTaHETHON 0a3bl», OOCTYKHUBACMOH, KaK MHHUMYM,
TpeMsl WICHAMH SKUTAaXKa, JIOJDKHBI OBITh «CHIIBHBIA TEIECKOID» U «HEOONbIIas
pakeray» Ha JBYX YEJIOBEK, TAK)KE OCHAILEHHAs ABYMS TEJECKONaMH «IIOCIIEN0-
BaTEJIbHO MEHBIIEH CHJIbI, HO OOJNBIIETO MOJIsl 3pEHUs], YeM OOJIBIION TEIeCKOI
6a3p» [23, c. 589]. Ha3nauenue 3Toi «HEOONBIIONW pPakeTb» — BCTPEYaTh B
OKpeCTHOCTSX JIyHBI aBTOMATHYCCKHE «CHAPSIO-pAKETB» C Tpy3aMu Uit
«MEKIUTAHETHOU 0a3bl» M OTOYKCHPOBHIBATh WX K MECTy HasHaueHus [23, c.
591].

CBs13b 3eMJIH ¢ «MEXIUIAHETHOH 0a30i1» «OCYIIECTBIISIETCS TOCPEICTBOM
CBETOBBIX CHI'HAJIOB — IPOKEKTOpa OONBIION CHIIBI C MaJbIM YIJIOM paacces-
HUSL U yCTaHOBJICHHOTO Ha 3eMiieé B MECTE, U3BECTHOM 0a3e, CHUTHajbl 3TOro
MIPOXKEKTOPA JTOJDKHBI OBITH 3aMETHBI B OOJBINON Tenmeckorn 0a3bl. CBs3b 0a3bl ¢
3emiteli MOXeT OBITH OCYIIECTBIIEHA ITIOCPEJCTBOM JIETKOTO METAJUTMYECKOT0
3epKajia OOJBINOH IIOMIAAN, HAIPABISHHOIO TaKMM 00pa3oM, YTOOBI COJTHEY-
HBIC JIy9U OTPa’KaJIHCh IO HAMIPABIICHUIO KAaKOW-THOO U3 00CepBaTOPHIA 3eMITH»
[23, c. 590].

KonnpaTiok ymoMsiHYyJI W HECKOJIBKO KOHCTPYKTHBHBIX OCOOCHHOCTEH
«MEKIUTAHETHOU 0a3bl». « i1 mpeaoTBpanieHus] Ka4aHuii 0a3bl, MOTYIUX Me-
mIaTh HAOMIOACHUSIM B OOJBIION acTPOHOMUYECKUN MHCTPYMEHT», OH IMPEIIO-
KU pa3lICIUTh €€ MAacCy Ha YETHIPE YaCTH, «PACHOJIOKHB HUX MO BEPIIUHAM
TETpad/ipa U COCAMHUB MEKITY COOOI0 aFOMHHUECBRIMU (epMamuy» [23, ¢. 590].
Brnpouem, B ciydae, ecnm HpOJOIDKUTENbHAS HEBECOMOCTh OyJEeT OKashIBaTh
BpeIHOE BO3JEHCTBHE Ha 3/10pOBbe Jtojield, KoHapaTiok cunran neiaecoodpas-
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HBIM CZENAaTh XKWIYI0 YacTh «MEXIUIAHETHOW 0a3bl» CaMOCTOSTENBEHBIM COOpY-
JKEHHEM U BBIBECTH €r0 3a IpeJesbl TeTpasdapa-oocepBaTopuu. Benen 3a O6ep-
TOM, BBICKa3aBIIUM 3Ty wicio B 1923 1. [24, c. 504], KonapaTiok coOupaics
COE/IMHUTH JKUJIOE COOPY)KEHHE TPOCOM C IPOTHBOBECOM, C TEM, YTOOBI, COO0-
IIMB 3TOM CHCTEME BpallleHHe BOKPYI OOIIEro HEeHTpa TSHKECTH, CO31aTh B HEM
HCKYCCTBEHHYIO TsKecTb [23, ¢. 590].

B cymHoctn, «MexiutaHetHas 0a3a» KoHnmpaTioka BBIOTHSIA TE Ke
(GYHKIMHU, YTO M «IIepecajiouHasl CTaHIHs» Banbe 1 «MeXIIaHeTHast CTaHIH»
Hannepa [19, c. 48] — ona nomkHa ObUIAa TOTOBUTH B ITyTh KOpaliy, YHOCSIIHE
JIO/IEH K JaJieKuM IUTaHeTaM, M MPUHUMATh UX T0CIe KOCMHYECKHX CTpPaHCT-
BHIA.

K coxanenuro, KoHapaTiok He Jall HUKAKOrO OOBSCHEHUS CBOEMY pe-
LIEHUIO Pa3MECTHTh «MEXIUIAHETHYIO 0a3y» Ha CelIeHOLEHTpUYECKol opOwure,
HE YTOYHWJ, B UeM, TI0 €r0 MHEHUIO, 3aKII0YAIOTCs PEUMYIIECTBAa OKOJIOIYH-
HOM «MEXIUTaHEeTHOW 0a3bl» 10 CPaBHEHHIO C OKOJ03eMHOW. Boobuie, m3naras
Ha CTpaHMIAX KHUTH «3aBOEBaHWE MEXIUIAHETHBIX MPOCTPAHCTBY CBOM B3IJIS-
Il Ha ocBoeHHe JIyHBI, OH OrpaHHYMIICS OY€Hb HEMHOTMMH ciioBamu. M3 HuX
MOXXHO TIOHSATh, YTO OH IMpHJaBajl OrPOMHOE 3HaueHue nojeram Ha Jlyny [23,
c. 537], umest B Bumy obiet ee [23, ¢. 598] u mocanky Ha €e TOBEPXHOCTH [23,
c. 595], mpuyeM ¢ 10ocTaBKOM ¢ 3eMJIM IEHHBIX IPY30B — MaTEpPHAJIOB BHICO-
KOro KadectBa 1 Mamun» [23, ¢. 595]. Mexy 3TUX CTpOK SIBHO NPHUCYTCTBYET
MbIcib 0 JIB, Ha3HaueHne KOTOpOH MOXHO MOHSTH M3 JAPYTHX CTPOK KHUTHU, —
n3 Tex, B KoTopbix KoHpaTiok paccyxian 00 «0KHIAaeMbIX Pe3yabTaTax 4eno-
BEYECTBA OT BBIXOJA €r0 B MEXXIUIAHETHBIE ITPOCTpaHCTBa». ['0BOpst 0 TOM, YTO
JIIO/IIM TIPHHECET KOCMOHABTHKA, OH MMeEJN B BHIY M «BO3MOXKHOE <...> o0Oora-
IIIEHHUEe Hallle TeXHUKH IIEHHBIMH BEIIECTBAMH, KOTOPBIE MOT'YT OBITh HalIEHBI
Ha apyrux tenax CoJIHEYHOW CHCTEMBI M KOTOpPBIE OTCYTCTBYIOT MJIH CITHIIIKOM
peaxu Ha 3eMHOM nmoBepxHocTU» [23, ¢. 539]. CoenuHuB 3TH ABE UAEH — JAOC-
TaBKW Ha JIyHy «MaTepuasioB M MallvH» U UCIIOJIH30BaHUS B 3€MHOW ITPOMBIII-
JICHHOCTH TIPUPOJHBIX PECYPCOB NPYrMX HEOECHBIX TeJ, JOIMYHO C/ENaTh BbI-
Boj, uto KonapaTtiok B 1929 r. npeanonaran Hapsly ¢ OKOJOTYHHON «MEXILIa-
HEeTHOM 0a30i» CcO3/1aHMe JIYHHBIX CTAHIMHA C IIENbI0 OBJAJEHHS] NPUPOJHBIMU
GoraTcTBaMH €CTECTBEHHOT'O CITyTHHKA 3€MIIH.

CeromHst MBI 3HaeM, YTO OMYOJIMKOBAHHBIMH MPEITIOKEHUSIMHU NPEICTaB-
nenust KoHapaTioka o AesTebHOCTH JII0JIel o ocBoeHHIo JIyHBI He MCUepIIbl-
Baymch. [lonodno I'ognapay, KonngpaTrok Bbickasanl B cBoei KHUre «3aBoeBa-
HHE MEXIUIAHETHBIX HPOCTPAHCTBY NaJieKO HE BCE MBICIH, HAKONHBIIHMECS Yy
Hero kK 1929 r. HekoTopbIM U3 HHUX CYXXIACHO OBUIO OCTaThCS Ha CTPAHUIAX PY-
KOIHCH, OTHOCSIICHCS, MPEANOI0KUTENBHO, K 1918—1919 rT. 1 omyOnukoBaH-
HOU BIIEpBEIC TONBKO B 1964 r. mox Ha3BaHueM «TeM, KTO OyJIeT YUTaTh, YTOOBI
cTpoutsy [25].

Cpenu HUX BbICKa3zaHHass KOHApaTIOKOM, CyAs IO BCEMY, paHbIIE Jpy-
TMX WCCcieloBaTeneld, HO He OIyOJMKOBaHHAs CBOEBPEMEHHO, WAEs pa3BUTHS
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TeJIMO9HEPTETUKYU U MPOU3BOICTBA Ha JIyHEe pakeTHOro TOILIMBA, KOTOPBIM 3a-
MPABIISUIMCh OBl MEXKIUIAHETHBIC KOPaOH, OTIIPABIISIONINECS C OKOJONIYHHBIX
0a3 B mampHUI KocMoc: «UeM 3ameraTh KakIblid pa3 Ha 3eMITIO, BBITOJHEE
MMETh 0a3bl C MaJIbIM IOTEHI[HAJIOM CHJIBI TATOTEHUS — Ha CaMOIEILHBIX
cnytHukax JIyHbl, Hanpumep, Wi Ha Hell camoil. B 6a3ax Ha JIyHe, ecnu Tam
HaWjeTcs U BOJAA, MOKHO ObLIO Obl, NMOJIBL3YSICh COJHEYHBIM OCBeIlIEHUEM,
BHIPA0ATHIBATh H AKTHBHOE BEINECTBO. A Ha JICTyYMX CaMOJEIBHBIX 0a3ax
HYXXHO XPaHHUTh 3aIlachl aKTUBHOT'O BEIECTBA, MPUOOPHI, HHCTPYMEHTHI, CHECT-
HbIEe TpUNackl. ba3sl BooOIIe MOrTH OBI JaTh HECPABHEHHO OONBINTYI0 CBOOOTY
neiictBuity [25, c. 532].

Jpyras 3HauntenbHas unes KonapaTioka, ocTaBIIasicsi HEM3BECTHOM €ro
COBpEMEHHHUKaM U JoUIeuias 10 yuTareneil Toapko B 1964 r., kacaiach CXeMbl
MOCaJKu Ha Jpyroe HeOecHoe Teno: «YToOBI clenaTh OCTAaHOBKY Ha KaKOM-

m
HI/I6y):[I> IJIAHETC, HY?’KHO TOMHOKUTH OTHOIIEHHUE — JJId MOJICTa U BO3Bpallc-

n

HUS Ha 3€MJTIO Ha TO K€ OTHOIIEHUE JUIsl 3TOH mnaHeTsl. [loaToMy BeIrOIHEE HE
OCTaHaB/IMBATh BCETO CHAPAAA HA 3TOW IJIaHETE, a MMyCTUTh €Tr0 CIIyTHUKOM BO-
KpYT IUIAHETHI, & CAMOMY C TaKOHW YacThIO CHapsiaa, Koropas OyzneT HeoOxoauMa
JUIi OCTAaHOBKM Ha IUIAHETe M OOpaTHOTO NMPUCOENWHEHUs] K CHapsLy, COBEp-
LIUTh 3Ty OCTaHOBKY» [25, c¢. 532]. C xonma 1960-x rogoB 3ta cxema, HOIy-
YHBILIAs B OT€YECTBEHHON HAay4HO-TOMYJISIPHON JIUTEpaType Ha3BaHUE «TPaCChI
Konnpatioka», mpuBiek/ia BHUMaHUE MHOTHX aBTOpOB. Benp MMEHHO 1o Hei
OCYIIECTBIISUIACh TMocajka Ha JIyHy amepuKaHCKMX acTpoHaBTOB. Mx kopabmm
«ATIONIIOH» TPEABAPUTENLHO BBIBOJMINCH HAa CEJICHOLEHTPUYECKYIO OpOHWTY,
I7le OT HUX OTAENSUIUCH B3JIETHO-TIOCAJ0YHBIE CTYNEHHU, KOTOPBIE NOCTaBIISLIU
JIBYX WIEHOB SKUIa)Ka Ha JYHHYIO TIOBEPXHOCTb; MOCNE 3aBEPUICHUS Iporpam-
MBI UX NpeObiBanus Ha JIyHe CTyreHH MOJHUMAJIKCh Ha OKOJIOJIYHHYIO OpOUTY
U CTBIKOBAJIMCh TaM C O)KUAABIINMH UX KOPAOIISIMH.

K coxarenuto, B HEKOTOPBIX ITyOJIMKaNUsIX 0 HaydHBIX paboTax KoHnpa-
TIOKA, OCOOEHHO B IIpecce, MO)KHO BCTPETUTH YTBEP)KICHHE, YTO OIMCAHHE
MIPE/ITIOKEHHOH UM CXEeMBI CITycKa Ha Jpyrue HeOecHbIe Tela COJEp)KUTCS B
KHHTE «3aBOEBAaHUE MEXIUIAHETHBIX MPOCTPAHCTBY [Hampumep, 26; 27], ogHako
9TO HE COOTBETCTBYET I€HCTBUTEIEHOCTH.

Voxe L{nonkoBckuii MOHUMAI, YTO C TOYKU 3PEHUS] OTHOCUTEIIBHOTO 3a-
raca TOILIMBA, HEBBITOAHO OIYCKATh BCIO KOCMUUECKYIO PaKeTy, COBEPIINBIIYIO
MEXIUIAHETHBIH TepesieT, Ha MOBEPXHOCTh JAPYroro HeOeCcHOro Tena, B YacTHO-
cty, JIynsl. Banmbe Taxke MCXOAWI U3 3TUX COOOpa)keHWM, mpeiaras Jjsl 1o-
CaJKY Ha IJIAHETHl KKOCMUUYECKUE IUTIONKI», OTAEISeMbIE OT TMTAHTCKUX MEX-
TuIaHeTHBIX Kopabnel. Ho y Konnpatioka MBICIE 0 MOceleHny Jpyrux IaHeT
C BBIXOZIOM Ha OpOUTY BOKPYI HHMX M TOCIEAYIOUIMM OTIEJICHUEM B3JIETHO-
MOCaI0YHBIX CTYIEHEH, COBEPIIAIOIINX MOCAIKy U BO3BPAILAIOIIUXCS K OpOH-
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TAJBHBIM arnIapaTaM, IMoJydmiIa JOrHUecKoe 3aBeplieHne. MOoXHO TOJIBKO CO-
’KaJeTh, YTO OHA MPHUIILIA K YUATATEISAM JIHIIb K cepeauHe 1960-x rogos.

U, nakoHemn, emie OHWM IPOHM3BEJICHUEM, OIYOJMKOBAHHBIM JIETOM
1929 r. ¥ gOCTaTOUYHO MOAPOOHO OCBEMIABIIMM BOIPOCHI, CBSI3aHHBIE C OCBOE-
nueM Jlynsl, crana kaura I'. O6epra « Wege zur Raumschiffahrt» [28]. Eciu B
cBoeii mepBoit kaure «Die Rakete zu den Planetenrmumeny, nznannoii B 1923 1.,
TePMAaHCKHUI YYEHBIH, PacKpbIBasi IEPCIEKTUBBl KOCMOHABTUKH, TOJIBKO YIIOMSI-
Hya moner Ha JIyHy W mccienoBaHue ee oOpaTHOM cropoHsl [24, c. 503], To
LIECTh JIET CIIYCTSI OH NPHUBEJ PacueThbl CKOPOCTH M COOTHOLIEHHS HA4albHOU U
KOHEYHOM Macc, HEOOXOMMEBIX IS TieperieTa mo Mapmpyry 3emurs-JIyHa-3emits
C MSATKOH MOCaJKOM Ha JIYHHYIO TTOBepXHOCTH [28, S. 376]. O0ept momuepsxan
W3BECTHBIE EMY U3 JIUTEpaTyphl npeanoxenus Banse u 'omana co3nats Ha Jly-
HE 3aBOJ| 110 MPOM3BOACTBY PAKETHOr'O TOIUIMBA — BOJOPOJA U KHCIOpOJa B
KHUIKOM cocTosiHUH. OH OBIT COMAAPEH C HUMH U OTHOCHUTEINBHO TPEI0KEHU S
BbIpa0aThIBaTh HEOOXOAMMYIO JUIS TPOM3BOACTBEHHOIO Mpollecca IHEPTHIO
«conmHeyHbIMH MOoTOpaMu» (Sonnenlichtmotor) [28, S. 376]. IIpaBaa, oH cunTan
Oonee 1enecooOpa3HbIM OMycKaThesl Ha JIyHy B «QJIEKTPUYECKHX KOpaOIIsTx»
(elektrisches Raumschiff).

Ob6ept cdopmynmpoBan uenu monera Ha JIyHy: MccnenoBaHue ee mo-
BEPXHOCTH M HEJAp, M3Y4EHHE NPOUCXOXKAEHHs; J00blua MOJIE3HBIX HCKOIae-
MBIX, JIOCTaBKa MX Ha 3EMJTIO IIOCPEACTBOM «IJIEKTPHYECKHUX KOpabieh» U dJek-
TpOMarHuTHeIX nymek [28, S. 378-379]. [lna aocTukKeHUs MOCTaBIEHHBIX Lie-
JIel OH TpeJronarajl pa3BepHyTh MOCTOSHHO JEHCTBYIONIYIO JTYHHYIO CTAHIIUIO
C 3armacaM¥ IPHUBE3EHHOT0 C 3eMJIM BO3/yXa, IPU CTPOUTEIILCTBE KOTOPOH ciie-
JIOBAJIO WCIIONB30BAThH CIEMANIbHBIE MOKPBITHS, MO3BOJISIONINE PETYINPOBATh
TemIiepaTypy BHyTpu nomemenuit [28, S. 376]. IIpennoxenus Obepra 00 uc-
nonb30BaHuM JIyHBI B ITpoliecce 0CBOSHUsI KOCMOCA HE OTJIMYAJINCh OPUTHHAIb-
HOCTBIO W TTOBTOPSUTH MBICIIH, BHICKa3aHHbIE paHee APYTUMH HCCIIeI0BATEISIMH.
Ho Bpsin nm oH 3auMcTBOBaN X y cBouX Kosier. Ckopee MOXXKHO TOBOPUTH O
KJIACCHMYECKOH «IepeKiInyKe uiaei». Tem Oonee, YTO B ONMUCAHUSIX JAESATEIHHO-
CTH TI0 JIOCT)KEHHIO ¥ OCBOCHUIO JIyHBI, copepKammxcs B Tpyaax Ha3BaHHBIX
BbIIIIE TIMOHEPOB KOCMOHABTHKH, 3aMETHO HE CTOJIBKO CXOJICTBO B JIETAJIsIX,
CKOJIbKO pa3jiniue B MCXOMHBIX MO3UNMAX ydeHbIX. s LlnonkoBckoro ocBoe-
nue JIyHbl Hen30€XHO MPOCTO MOTOMY, YTO OHA CYIIECTBYET; OHA JOJKHA OBITh
npeoOpa3oBaHa (OT IMOJTHOM BHIPAaOOTKH €€ MPHPOAHBIX PECYPCOB 10 IEMOHTA-
xa), Kak Jro0oe Jpyroe HeOECHOE TeJ0, MOCKOJIBKY CMBICI Mporpecca 3eMHON
LIUBHJIM3AIUA OCHOBOIIOJIOKHUK TEOPETUYECKONH KOCMOHABTUKH BHJEN B 3aMe-
HE TPUPOAHOW cpedbl OOWTaHMS YeJOBEKa HCKYCCTBEHHOW. OcHo-IlenmbTpw,
Tomnapn, Banwe, ['oman, laagep, don IMTupke, KonapaTiok paccmarpuBamu
Jlyny, mpexae Bcero, Kak K04 K PEelIeHHI0 MPoOIeMbl MEXIUIAHETHBIX Tepe-
neroB. KpacHoii tunueli uepe3 pasMbinuierns: O6epTa npoxomuT MeIcib o JlyHe
KaK O CBIPbEBOI 0a3e 3eMHOM MPOMBIIIIIEHHOCTH.
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BJIMSAHUE TPYJIOB K.3. IMOJKOBCKOI'O
HA JIMTEPATYPHOE TBOPYECTBO A.P. BEJIAEBA
(HA ITIPUMEPE POMAHA «IIPBI’KOK B HUYTO»)
E.B. Apxunnesa

B 1933 r. B uznatenscrBe «Momnoaas reapaush» Belen pomad A.P. be-
nseBa «lIpppkok B HuuTO». Ero crpykTypa HamoMuHaeT IOBECTh
K.9. [luonkosckoro «BHe 3emnn»: OTCYTCTBHE IJIaBHOIO Iepos; B KauecTBe
MIepCOHaXKe — W3BECTHBIC yYEHbIE; pa3bsICHEHNE 3aKOHOB HEOECHON MeXaHH-
K{, CIIOCOOOB OpHEHTAIlMM M IEepeMELIeHUss B KOCMHUYECKOM MPOCTPAHCTBE,
YCTpOHCTBa KOCMHMYECKOW PaKeThl C IOMOIIBI0 «YPOKOB» M «iekuuit». Ha
cTpaHHIax poMaHa benseBa, kak U Ha cTpaHuUIax nosectd L{nomkoBckoro, uu-
TaTelbh 3HAKOMUTCS C KapTHHAMM 3BE3[JHOr0 HeOa, MO3HAeT 3aKOHBI (DH3HKH,
MIOCTHUTaeT ACTPOHOMHUYECKHE BEIMUUHBI U OCOOEHHOCTH KHU3HHU B MEK3BE3THOU
cpezne.

Ha crpannnax pomana benseBa Hanwm orpaxkeHre U Hay4dHble uaeu Lu-
OJIKOBCKOTO.

[pexxne Bcero, cieayeT oOpaTUTh BHUMaHWE HA OMMCAHHBIA AJEKCaH-
npoM PomaHoBHMuYeM kocMuueckHii KopaOib: BHEIIHMHA BHJ, YCTPOWCTBO, CIIO-
co0 B3nera. Bee 3TH cocTaBIIAIONIME IPONKUCAHBI B COOTBETCTBUY C yKa3aHUSIMU
Koncrantuna Dayapaosuya.
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IMponecc crapra kocMudeckoro kopabns benseB omnucan Taxke C yIo-
poM Ha Tpyasl LlMomKOBCKOro: ammapar cTapTyeT C 3CTaKaibl, 10 PEbCaM, C
TIOMOIIIBI0 OYKCHPHBIX PaKerT.

IMucarens mepenan olIylleHHE NEPErpy30K B COOTBETCTBUH C TEM, KaK
oHM onvcanbl KoHCTaHTHHOM Dyap10BUYeM.

Crioco0bl nepeMelieHrs B HeBECOMOCTH BHYTPH KOCMHUYECKOT'O armapa-
Ta benses Taxke mozauMcTBoBas y L[MONKOBCKOro: ¢ MOMOILBIO KpensIuxcs K
CTEHaM, MOy U MOTOJKY PEMEIIKOB, PACIOJIOKEHHBIX «HAa TAKOM PACCTOSHUU
JpYT OT JIpyra, 4ToOBlI, JepKach 3a OIMH U3 HHUX, MOXKHO OBIIO JIOCTAaTh PYKOH
JIPYroi»; ¢ TIOMOIIBIO OONBIINX BEepoB, Oyarofapsi KOTOPHIM IyTelleCTBEHHH-
KM HallOMUHAJIU «KPBUIAThIE CYIIECTBa»; C MOMOILBIO TUCKA, BPAIlEHUE KOTO-
POro B OflHY CTOpPOHY IOBJIEUET 3a COOOM mepeMelleHne Teaa B APYryro CTOpo-
Hy. IlepenBukeHne B OTKPBITOM KocMoce y Anekcanapa PomaHoBu4a, Kak U y
KoHcTanTnHa DnyapioBuua, CBSI3aHO C PEAKTUBHBIM IIPUOOPOM 3a CIIHMHOW,
HAIIOMUHAIOUINM paHEell — «PaKEeTHBIH paHeI.

Kak n llnonkoBckwii, mucarens npeiaraeT Ui BBIXOJA B OTKPBITHIN
KOCMOC CHEIUAIbHBIA KOCTIOM C 3allacoM KHCIOpOJa, IUIEM C MEPErOBOPHBIM
ycTpoiicTBOM, (haJ, Kpersiuics K oOmmBKe Kopabisi. Beixonm, mo mpumepy
repoes llnonkoBckoro, Ajnekcanap PomaHOBHY IpeiaraeT OCYILECTBIATH C
TIOMOIIIBIO «HEOOJBIION KaMEpHI C JIIOKOMY.

Omymenne nosnera npyu BBIXOJE B OTKPBITHIM kKocMoc bensieB mepenan
6mm3Ko K Tekcry [nonkosckoro. Kaptune! a¢upHoii mycToTs! y L{ronkoBckoro
u bensera cxoxu. Kak u I{uonkosckuil, benses pucyer rpanino3Hyro KapTUHy
«EIMHUIIBI MUpO3JaHus» — «MeTaralakTH4ecKol CHCTEMBI»: C aCTPOHOMHYE-
CKUMH CKOPOCTSMH, MEKX3BE3JHBIMU PACCTOSHUSMHU U 3aKOHOM TATOTEeHMs. [1u-
caTeNbCKUi nap (aHTacta B MOJHON Mepe MPOSIBWICS B KAPTUHAX «IIEPEIEITKID)
— npeoOpa3oBaHust 3emiu, rae benseB pacckaszaa o IITypMyIOIUX HEOO pake-
TaX, MAJIEHbKOH MCKycCcTBeHHOH JIyHe, ITpeaHa3HaueHHON I HAy49HBIX padoT,
IUTaBYYUX FOpOJax B OKEaHaX, CBEPKAIOUIUX OTHAMHU «JIEKTPUUECKUX COJHID) B
Talire ¥ TYHJpE, O «HECMETHBIX COKPOBUILAX FOXKHOMOISIPHOTO KIaa».

PacckaspiBast 0 3aBOeBaHUH MEX3BE3THBIX IPOCTOPOB B OyaymieM, bers-
eB, Mo00HO0 [{nonkoBcKkoMy, yka3biBaeT: «CBEpPXCKOPOCTHBIE ITyTH COOOIIEHUS
NpUOOpETyT OrpoMHEiIee W TMOBCeIHEBHOE 3HaueHHe. Ham HyxHBI OymyT
CTPATOIUIAHBI B IEPBYIO OUEPE/b, a CO BPEMEHEM U 3BE3/10JIETHI».

Wrak, ananmu3 TekcroB pomana bemnsieBa «IIpppkok B HUYTO» U psla Ha-
YUHBIX TPYJ0B LI10MKOBCKOro, B 4aCTHOCTH ITOBeCTH «BHe 3eMimy, cCBUAETENb-
CTBYET O BJIUSHUM TPYAOB YUEHOTO Ha JUTEPaTypHOE TBOPUECTBO AJEKCaHIpa
PomaHnoBHua.

84



TEMA «4HEJIOBEK U KOCMOC» B I1093UHU B.5I. BPIFOCOBA
A.b. ®unumonos, b.I1. ®unumonoB

B konne XIX — nauane XX BB. B Kpyrax JUTEpPaToOpoB U MOITOB BCE
Oorbiie ¥ OoJbIIE 3ByYana TeMa IOMCKa OpaTheB IO pasyMmy. Bepa B T0, uTO
IJIe-TO TaM B OECKpalHHX IMPOCTOpax BCEIEHHOH €CTh IpYrue HMUBHIM3ALNH,
MOXO0XHEe Ha Hallly, BIOXHOBJsUIa ¥ Banepus Skosnesuua bprocosa.

SBnsisick OTHUM U3 TJIaBHBIX IpezcTaBuTeneil cumsonusma, B.S1. Bprocos
elle Ha 3ape CBOEro TBOPUECKOTr0 MyTH, 00paIiasich K y4eHbIM, 3asBUIL: «51 Oyny
COPATHUKOM BalllUX KOCMUYECKUX CIIOPOBY.

CBoe obenranue bprocoB peann3oBai B psfe «HAYYHBIX» CTHXOTBOpE-
Huid. Hanbonee n3BecTHOE M3 HUX «MHUp 3IIEKTPOHAN:

BrITh MOXKET, 3TU SJICKTPOHLI

MI/IpBI, TA€ IIATh MaTCPUKOB. ..

Hx MEpPLI MaJibl, HO BCE Ta K€

X GeCKOHEYHOCTH, KaK U 3/€ECh.

[TosTHYeCKUM OTKIIMKOM Ha HJeW MHOTOMEpHBIX reomerpuii Jlobaues-
ckoro u Pumana siBuiock OprocoBckoe cTtuxoTBopeHue «Mup N n3MepeHuiy,
IJIe TO03T IBITAJCS JIONOJMHHUTh CyXHWEe MaTeMaTHYeCKHe BBIBOJBI (paHTacTHUe-
CKUMHU JIOMBICTIaMH O HACEJIEHUN UHBIX U3MEPEHUIL.

Ho xuByT, KHUBYT B U3MEPEHBAX

BI/IXpI/I BOJIH, ITUKJIOHBI MBICJIH, TC,

Kem cMemHEI MBI ¢ HAITUM JACTCKUM 3PCHBEM,

C HaIMM [1aroM 1o oHOH yepTe!

Hamm COJIHIIa, 3B€3/1bI, BCE B IIPOCTPAHCTBE,

Bcst 6e3rpaHUYIHOCTS, I'/ie ¥ CBET OECKPHLI,

JIyms GecToH B TOM Npa3qHUIHOM yOpaHCTBE,

UeM UX MHp CBOH TOPIBIH OOJIUK CKPBIIL.

He menee BaxxHOE MecTO 3aHsuI1a y bprocoBa Tema uenoBeka Kak 3aBOeBa-
TeNns NPUPOABI, HEYTOMUMOTO TPY)KEHUKA M BJIOXHOBEHHOro co3upaarens. I'e-
POU3UPOBAHHKIA 00pa3 YeJI0BeKa-CTPOMUTEIS JIET B OCHOBY O/IMYECKOTO CTHUXO-
TBOpeHus «XBasa uenoBeky» (1906). 3adora o cyapbe yenoBeka Ha 3emiie U BO
BCEJIEHHOU ¢ TeX IOp yXe He Mokujaana mosta. bomee Toro, oHa moiaydmna y
BprocoBa xapakTepHyr0 Ui HEro KOHCTPYKTHUBHYIO (DOpMY, TPHBOIMIA €ro K
CBOETO POJia IJIaHETApHBIM PaIMOHATIN3aTOPCKUM NpeUIoKeHusM. «Hemoseue-
CTBO, — IMcan bplocoB, — IMoKa TPaTHUT CBOIO )KHU3Hb, KaK OECIIEYHBIN IOHOIIA!
Jydllee A0Ka3aTeNbCcTBO FOHOCTH 3emiu! Kak MHOro odepenHsIx 3ajau nepes
YEJOBEYECTBOM, BCEM ITOHITHBIX, MPOCTEHIINX, HE TOBOPS O Ooiee CIOXKHBIX!
JIOIDKHO OpOCHTH Ha 3eMJie MYCTHIHH, OCYLIMTh OOJNOTa, YTEIUIUTH XOJOHBIE
CTpaHbl, MPOPHITH KaHANBL: TUIOMIAb TOJIE3HOM MOYBHI yaecsTepuiach Obll... A
YTO C/ENaHO YEeIOBEYECTBOM, YTOOBI 3aHSTH JOCTOWHOE IOJIOKEHHE B CEMbE
oOuTaTeNlel Hallel COMHEUHOH cUCTEMBI?». JIErKo MOHATH, KaK JajeKo OT Jie-
KaJICHTCKOT0 MHAWBUIyalIn3Ma yBOAUIN BprocoBa MBICIH Takoro poza.
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B 1895-99 B.1. bprocoB Tpyamicst HaJl CPaBHUTEIEHO HEOOJBIIAM MPO-
n3BeeHneM — pomaHoM «I'opa 3Be3ib». OH 3ayMbIBAJICS KaK MIPUKITIOYESHYE-
CKHH ¢ 3JIeMEHTaMH1 MUCTUKH M (aHTacTuku. Pykonmcs pomaHa «I opa 3Be3as»
ocrayach B crojie (oH ObII BrepBble omyOnmukoBaH B 1975 r.). Bmecto Hero
BprocoB omyOnMKOBaN Ipyrue CTPOKH, BIIOJIHE BIMCBHIBABIIMECS B CTEPEOTHII,
(OpMHUPOBABIIMICS YCUITUSIMU TOTAANIHEH HHTEIUTAT €HITEH !

S1 Iy, 9TO HAKOHEIT YBIDKY IIap OJIECTSIIHIA,

Kak Touxa Majias, 3aTCpHHHLIﬁ B OI'HsX,

[Iyrem HaMe4YeHHBIM K MHOM 3eMJIe JIETSIIuH,

Urto06 OpaTcTBO BOCCO3ATh B Pa3pO3HEHHBIX MUPaX.

B pacckaze «Hounoe nmyremectsue» (1913) repoii BMmecte ¢ camum [bsi-
BOJIOM OTHPABIISETCS B IyTEHIECTBHE HA OAHY M3 IUIaHET B co3Be3auu OpHoHa.
B xocMHueCcKOM NPOCTPaHCTBE MPOMCXOAUT AEWCTBUE U HEOKOHUYEHHOW IbECHI
«Mup cemn mnokoneHuit» (Hanucana B 1923 r., BHepBble OmMyOJHMKOBaHa B
1973 1.). CrokeT pa3BopayuBacTCs Ha OOMTAEMON KOMETE, TPUOIMKAIOMICHCS K
3emute, )KUTENN KOTOPOH OKa3aJlich Mepe TUIeMMON: T0JDKHA JIM MEHee pa3Bu-
Tasl IUBITU3AIHSI )KEPTBOBATH COOOM paau OoJice COBEPIICHHOM.

B 3pensrii neprosn TBopuecTBa bprocoBa ero crpacTHoe U B3BOJIHOBAHHO
OTHOIIEHHE K HAYYHOMY ITO3HAHUIO U TEXHUYECKOMY IPOrPECCy B HACTOSILEM U
MeuTa 0 0e3MEpHBIX 3aBOEBAHHAX HAYKH B OYAYIIEM OTPa3WIIMCH B €ro MO33HH
ele sipye M mocienoBaTtenabHee. JlocTaTOYHO COCNaThesl XOTs Obl HAa TE CTHXO-
TBOpeHus bprocoBa, B KOTOPBIX OH IMPOCIABISET aBUALMIO WM, IOJBIMAsICh 110
TIOJTTMHHOTO JIMPU3Ma, BBIPAKAET HAIEK/y Ha COMMKEHUE C TMITOTETHYECKUMHU
obutarensimu coceqaux rwianer (Komy to, 1908; Ce 3emum. 1913, Jlerckue
ynoBaHus, 1914; u np.).

B Hamre Bpems, KOrjja 4elnoBe4eCKOMY T'€HHUIO YJIaJIOCh MPOJIOKHTH Tep-
BbIE ITyTH B KOCMUYECKOE ITPOCTPAHCTBO, HENIb3s HE BCIIOMHUTb, C KaKOH yBIIe-
YEHHOCTHIO, C KAaKOW YIIOPHOM U TOpsiueii Bepoii 3aIyMbIBaiicst bprocos 00 ycra-
HOBJIEHUH CBSI3U «MaJEHbKOH 3eMJT» C IPYTUMH JaJIeKMMU MHPaMH, €€ «CecT-
paMu» BO BCEJICHHOM:

W, CbIH 3eMJIH, IMHbII 13 OECCYCTHBIX,

51 B 6eckoHEUHOE OPOCAI0 CTHX,-

K TeMm cyrecTBam, TeIECHBIM Wb OECILIOTHBIM,
YTO MBICIIAT, YTO KUBYT B MUPax UHBIX.

He 3Hato0, kak MOif 30B IOCTUTHET IIEJTH,
He 3naro, kT0 puBET MOt T0HECET,
Ho, ecnut Te mobunmm u ckopOenu,

Ho, ecnu Te meuranu B cBoi yepen

W >xaqHON MBICIIBIO IOTPYKAJIUCH B TAMHBL,
Crnenst Jydn, TOpSIIINE BIATH, —

OHM TOWMYT MO¥ T'OJIOC HE CITyJaifHbIH,

Moii cTpacTHBII B3/I0X, JOMYABIIUICS C 3eMITH!
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«Bo3MOXXHBI 11 BOOOIIIE MEXIUIAHETHBIE CHOIIEHUs1? — THcal bprocos.
Bo BcsikoM ciryuae B HUX, B Ujie€, HET HUYETo, MPOTHBOPEYAIETO JaHHBIM Hay-
ku. Moxer ObITh, "myTeniecTBUA" ¢ 3eMJI Ha APYTYIO TUIAHETY MaJIOBEPOSITHBI
B CHJIy TOTrO, YTO MOTpeOoBamy OBl CIMIIKOM MHOTO BpEeMEHH (YTO co3Jaer
CJIMIIKOM MHOT'O TEXHHYECKUX 3aTPYJHEHUI: HE00XOJUMOCTh BE3TH OIPOMHBIN
3armac KUCJIOpoAa, IMUIIH, BOABI). 3aTO OECIPOBOJIOYHBIN Tenerpad OTKpHIBAET
IIMPOKHE TEepCIeKTHBH sl "meperoBopoB”. Ecnu OBl 4eroBedecTBO, BMECTO
BOIiH, ITOCBSITHJIO CBOM CHJIBI TAKOMY JIE€ITY, MOXKET OBITh, IPUEMHHUKaMH HCKITIO-
YUTEJILHOW CHJIBI HaM YK€ Y/aloch Obl YJIOBUTH "CHTHaJbl" MHBIX MHUpPOB. UTO
JI0 CHX TIOp B 5TOM HaIIpaBJEHHH HaMH C/IENIaHO TaK Majo, — CTaBHUT Hac Ha
HU3KYIO CTYIIEHb Pa3BUTHs Cpe oOWTATeNel BceneHHoi. Bripouem, u xurenn
JIPYTUX IUIAHET JI0 CHX II0p HE CYMENH ONpE/eIEHHBIM 00pa3oM 3asBUTh O ce-
6e — 3emiie: 3TO, 10 HEKOTOPOW CTENEHH, ONPABIBIBAET HACY». DTOT OTPHIBOK,
CBUJICTENIBCTBYS O HAIIPaBJIEHUU MHTEpEcOB bprocoBa, AaeT mpeacTaBieHUe U O
CaMoM CTHJIe OpPIOCOBCKOTO MBIIIICHUSI, HE UMEIOIIEr0 aHaJIOTHI Cped MTOITOB
€ro Kpyra.

[MocnennnM Hay4dHO-(DaHTACTUUECKUM IpOM3BeleHneM bprocoa siBiis-
ercst moBecTh «llepBast MEXAyIUIaHETHAS SKCIEIUINS», TAE PACCKa3bIBAETCS O
nonere Ha Mapc. Han stoli moBectblo mucarens paboranm B 1920-21 rr., a
ommyOJIMKOBaHa OHa ObLIa TOJMBKO B 1976 T.

Korza gyenoBeuecTBO BriepBbIe MTPOHUKIIO B KOCMOC, TO HanucanHble 40—
50 ner Hazan ctuxu bprocoBa ropaso B OONBIICH CTEICHU, YeM TOITUICCKUE
OTKJIMKM HWHBIX HalllMX COBPEMEHHHMKOB, OKa3aJWCh aJeKBAaTHBI YyBCTBAM H
MBICIISIM, 00ypEBaBIIMM COBPEMEHHOE YeIoBeYecTBO. Hamepekop crpaganusm u
rudeny yTBep)KIaeT OH Bennure YeraoBeKa, MBICIb U JIENI0 KOTOPOro HE 3HAIOT
nperpan. M B cTuxax mosrta, CXKHraeMoro HEHAaCBITHOM CTPacTbiO0 K ITO3HAHHIO
MHpa, K TBOPYECTBY, )KU3HU — OJINH M3 HECOMHEHHBIX MCTOKOB HAILIETO CEro-
JTHSIIITHETO JIBMKEHUS:

Han nmokonennem npomnena
CBoil BBI30B ILIaMEHHAs ME[b,
JlaBas 3HaK, 4TO KOCHOCTB Tela
Hawm nomxHO Bomnel ofoneTs.

Ham Bex BHOBB B Jlenana nmoBepui,
Ero cypoBbslii Ik Bo3HEC

W MepTBBIM LUPKyIEM U3MEPUIL
Bo03MOXHOCTh HEBO3MOXKHBIX I'PE3.

...ITycTb TOpXKeCTBYsl, BUXPh MOTY4Hit
B3pesaror KpbuIhst KOpaodILs,

A Tam, BHH3Y, B IPOPBIBaX TY4H,
CHHEeT U CKOJIB3HUT 3eMIISL.
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Cexuus 2. (ITPOBJIEMbI PAKETHOM 1 KOCMUYECKOM
TEXHUKN»

OOPMUPOBAHUE HAYUYHO-TEXHUYECKOI'O 3AEJIA
B IEJISIX TIOMCKA HOBBIX TEXHUYECKWX PEIIEHUI
N CO3JIAHUS HOBBIX OBPA3IOB JIETATEJIbHOM TEXHUKH
B.B. banamos, A.B. Cmupnos, A.B. IllyctoB

B 3aBHCHMOCTH OT «TOPU30HTA TUTAHUPOBAHUS» B O0JIACTH JIETATEIBHOMN
TEXHUKH HUCIIOIB3YIOTCS JIBa MOAXO0/A K YIPABICHUIO MPOIECCOM CO3/IaHUS He-
obxomumMoro HaydHo-TexHH4yeckoro 3azaena (HT3): paspaborka HT3 B nmonro-
CcpouHOM Tiepuofie u pa3padorka HT3 B cpeqHECpOYHOM MEpUO/IE.

B nonrocpounom nepuose nenu cozganus HT3 ompenensitores, uCXoast
U3 TOTO, KAKHE BBI30BHI OYAYT CTOSTH Iepe]] OOIECTBOM U KAKHMHU CBOWCTBAMH
JIOJDKHBI 00J1a1aTh OyIyIue MOKOJICHHS JIeTaTeNbHOW TexHuku. Cpoku co3ja-
Hust HT3 onpenersroTcss 0)KUIaeMbIMU CPOKaMH TIOSIBIICHUST HOBBIX TTOKOJICHUH
JIeTaTeNbHBIX anmapatoB (JIA). PaspaboTka HOBBIX TEXHOIOTHI TpeOyeT 3HAYH-
TENBHBIX 3aTPaT BPEMEHU, IPEXK]IC BCETO, HA IMTOMCK HOBBIX TEXHUYECKUX pellle-
HUM U JJOKA3aTeIbCTBO HX OCYIICCTBUMOCTH, OCOOCHHO MPH PEaTU3aINU «PEBO-
JIIOITUOHHBIX» TeXHUYeckuX uaed. Cpoku cozmanus HT3 qomkHBEI OBITE CKOOp-
JMUHUPOBAHBI CO CPOKAMU MOJICPHHU3AIMH U CO3JIaHUsSI HOBBIX OOBEKTOB JKCITC-
PUMEHTAIBHOH 0a3bl.

[TnanupoBanue paspadorkn HT3 cBs3aHO ¢ pacmpereneHueM HaydHO-
uccnenoBaTenbckux padbor (HUP), mpemmaraeMbIX HaydHBIMH KOJUICKTUBAMU
(CBSI3aHHBIX C KaKOH-THOO TEXHOJIOTHEH) MO TIOKOJICHUSAM JICTATEIbHOW TEXHU-
k. HeoOxouMb1 0TOOp M OIICHKa pe3yibTaToB BhimoimHeHus HUP, 3atem —
MIPUHATHE pelleHus O mpojobkeHuu wuiu npekpamenun HUP. KonumuectBo
HUP, HanpaBneHHBIX Ha co3nanue HT3 B JONT0OCpOYHOM meprojie, MOXKET OBITh
JIOCTATOYHO OOJBIINM, OJHAKO MOTPEOHOE €KETrOMHOE (PHMHAHCHPOBAHHE KaXK-
noit HUP, xak npaBuiio, CpaBHUTENbHO HEBEJIUKO. AHAJOTHYHBIN MOPSIIOK IJj1a-
HUPOBAHUS JOJDKEH OCYIIECTBIATHCS B OTHomieHuu HUP, HampaBiIeHHBIX Ha
pa3paboTKy W COBEPIICHCTBOBAHKME HOBBIX YHCICHHBIX U JKCICPUMEHTATBHBIX
METOJIOB HAYYHBIX HCCIICIOBAHUM.

Paspaborka HT3 B cpeHeCpOUHOM mieprosie. Y CIOKHECHUE JIETATeIbHON
TEXHUKH, HACBIIICHHOCTh JIA HOBBIMU TEXHUYECKUMH PEIICHUSIMH MPUBOIAT K
YBEIUYCHUIO CPOKOB pa3pabOTKU — MPOCKTUPOBAHUS, TEXHOJIOTHUECKOU IO~
TOTOBKH TIPOM3BOJCTBA U ucnbiTaHuil JIA. CokpallieHue CPOKOB M CHIDKECHHE
3aTpar mpu pa3paboTKe JeTaTeIbHOW TEXHUKU CHOCOOCTBYIOT MOBBINICHHIO €&
KOHKYPEHTOCITOCOOHOCTH. OCHOBHBIM (DaKTOPOM, OINPEICISIFOIIUM CPOKH |
3aTpathl Ha pa3paboTky JIA, sBIseTcs TOTOBHOCTh HOBBIX TexHOJOrmid. ITpu
9TOM HEOOXOJMMa OIICHKA CTCIICHW PUCKA WCIONB30BaHUS B KOHIeHiwu JIA
HOBBIX TEXHOJIOTHH.

88



B MPIpOBOﬁ MPAKTUKE MCHOJBb3YIOTCA PA3JIMYHBIC BAPUAHTBI HIKAJIbI

OIIEHKM TOTOBHOCTH TexHoyiorui. [Ipeniaraercss kK pacCMOTPEHHIO CIIEAYIOIast
MTOCJICIOBATEIEHOCTh YPOBHEH TOTOBHOCTH TexHOJorud (cM. Tabmwmiry). Co3na-
wue HT3 B maHHOI Ta0iuIle COOTBETCTBYET 1—6 YPOBHSM TOTOBHOCTH TEXHOJIO-
ruit (YI'T).

Tabuuna. Onucanre ypoBHEN TOTOBHOCTH TEXHOIOTHI

YI'T

Hanpasaennocts HUP

Pe3syabTar

HccnenoBanne (GU3NYECKUX SBICHUHA W
TIPOIIECCOB

Hosas rTexanueckas naes

2 [Tonck TEeXHUYECKOro pelieHus WM TexX- | HoBoe TeXHWUYECKoe peleHHE WIN
HOJIOTHH TEXHOJIOTHISI
3 Jloka3aTensCTBO OCYIIECTBUMOCTH TEXHH- | TeXHHWUecKoe pelleHHre WM TEXHO-
YECKOT0 PEIIeHHs WM TEXHOJIOTHI JIOTHSI OCYIIIECTBUMBI
4 [penBapurenbHas oreHka 3QGEKTHBHOCTH | TEeXHUYECKOe PENICHUE WIIM TEXHO-
TEXHUYECKOTO PEIICHUSI WITH TEXHOJIOT I JIOTHSI BHOCSAT 3HAYMMBIA BKJIA] B
yIydllleHHe XapakTepucruk JIA u
MOBBIIIEHHE 3P (PEKTUBHOCTH  €r0
MIPUMEHCHUS
5 Pa3paboTka 371eMeHTOB, KOMIIOHEHTOB FJIH | DJIEMEHTBI, KOMIOHEHTHI WJIA TION-
MOJICHCTEM TEXHUYECKOTO PEIICHUS WM | CHCTEMBI TEXHHUYECKOTO PEIICHUS
TEXHOJIOTHH VJTA TEXHOJIOTHH T'OTOBBI
6 Pa3paboTka TexHmueckoro pemeHus wid | J[eMOHCTpamusi TEXHHYECKOro pe-
TEXHOJIOTHH B IEJIOM MICHUS WJTH TEXHOJIOTHH
7 JloBenieHne TEXHWYECKOro pemieHus Wik | TexHuueckoe pelieHre WIN TeXHO-
TEXHOJIOTHH TIpH pa3padoTke oOpas3na JIA | JOrUst HCIIONB30BaHEI TIPH CO3IAaHUH
obpasma JIA
8 JloBenieHne TEXHWYECKOro pemieHus Wik | TexXHuueckoe peleHne WM TeXHO-
TEXHOJIOTMH Ha 3Talax UCIBITAHUH U cep- | JIOTHS MOATBEPAMIIM CBOIO 3 dek-
TuduKamym obpasma JIA THBHOCTh Ha JTalaxX UCIBITAHUA U
cepruduranuu odpasna JIA
9 OxoHUaTeNnbHas JOBOJKA TEXHWYECKOro | TexHHdeckoe pelleHHe MM TEeXHO-

peIlICHUsT WM TEXHOJIOTHH TIPU DKCILUTya-
Taruu JIA

JIOrvs MOJIHOCTBIO I'OTOBBI

®opmupoBanre HT3 He AOMKHO OrpaHMYMBATHCSA JOKa3aTEIbCTBOM
ocymiectBuMocTd TexHonoruu (3-ii YI'T). DhpekTHBHOCTh TEXHOIOTHUH JOJIK-
Ha OBITh NPOAEMOHCTPUPOBAHA B YCIOBHAX, ONM3KUX K peanbHbM (6-if YI'T).
Puckn ucnonb3oBaHusI HOBOW TEXHOJIOTHH TIPH pa3pabOTKe JIeTaTeIbHOW TeX-
HUKU TMPUEMJIEMBI, €CIH TOTOBHOCTb TEXHOJOTHM COOTBETCTBYeT 6-my VYIT.
Hosenenne texuoioruu o 6-ro YI'T ywacto TpeOyer 3HAYMTENBHBIX 3aTpar,
CBSI3aHHBIX C CO3JIaHHEM 3KCIIEPUMEHTAIBHBIX 00BEKTOB — OT AEMOHCTPATOPOB
TEXHOJIOTUH 10 SKCTIepUMEHTaNIbHBIX JIA.
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YcnoBust KOHKYpeHTHOIH 00psObI Ha pbiHKax JIA TpeOyroT mepuoaude-
CKOro OOHOBJIEHUs! (MOJIEpHHU3AINH WM CO3JJaHUsI HOBOH) JIETaTENbHON TEXHH-
ku. Coznanue HT3, comeprkaniero HoBEIe (oBereHHBIC 10 6-r0 YI'T) TexHOMNO-
THH, JOJDKHO OCYHIECTBIIATHCSA C MEPUOMUYHOCTRIO 5—7 ser. [[nst pa3paboTku
HOBBIX TEXHOJIOTMH IOJDKHBI OBITh HPHUBJICUEHBI ITUPOKUE CIIOW HAYYHOI'O CO-
o01ecTBa, BKIIIOYAs HAyYHbIE KOJUIEKTHBBI OTPACIIEBOM, aKaJleMUYeCKOH U BY-
30BCKOM HayKU.

OpraHuszanus COBMECTHOH pabOTBHl Pa3MUYHBIX HAYYHBIX KOJUIEKTHBOB
TpeOyeT co3laHMsi KOMMYHUKAalMOHHON cpensl. st ympaBiieHHsl mporeccoM
pa3paboTKK TEXHOJOTHH B CPEAHECPOYHOM NEPCIIEKTHBE HMCIONB3YETCsl Mexa-
HHU3M TEXHOJIOrM4ecKuX miatdopM. TexHomornyeckas miatpopMa — 3TO KOM-
MYHHUKAIMOHHBIA WHCTPYMEHT Uil pa3paOdOTKU TEXHOJOTMH B OMpeneséHHOM
Hanpasiennd. OrpaHudeHHble cpoku coszfganust HT3 TpeOyror TmarensHOro
TUIAHUPOBAHMS, BKIIIOYAIOIIETO OMpe/esieHne [EeJIEBOM HAMpPaBIEHHOCTH U Iie-
JIEeBBIX MOKa3aTejeld, MOHUTOPUHT M3MEHEHUS! 3HAUeHNH 3THUX MOKa3aTesed 1o
rozam, a TakKe MEXaHH3M OTOOpa TEXHOJOTHH IS MX pa3pabOTKH B paMKax
TEXHOJIOTHYECKHX IIATHOPM.

Ormpenenenue 1eeBol HanpasieHHocTH co3znanust HT3 B cpeanecpou-
HOH mepcriekTuBe (Onvkaiime 5—7 JIeT) OCYIIECTBIIEeTCS Ha OCHOBE aHAIN3a
TIPUOPUTETHBIX HAIpPABJIEHUH Pa3sBUTHS TEXHOJIOIMH M 3a/ad, CTOSIIUX Iepen
rOCyZIapCTBOM B 00JIaCTH 0€30MacHOCTH, 3KOHOMHKH U B colmansHOi chepe. C
JIpyro¥ CTOpOoHBI BEIOOp HamnpasieHuid coznanus HT3 B cpeanecpoyHoM nepro-
Jie 3aBUCHUT OT HAJMYMs M YPOBHSI COBOKYITHOH TOTOBHOCTH TEXHOJIOTHi, obec-
MIEYMBAIOINX CYIIECTBEHHOE YIy4IIIeHNE LeJIEBBIX MOKa3aTeseH.

OT0Op TexXHONOTWH Il MX Pa3pabOTKHM B paMKax TEXHOJOTHYECKOH
TUIATQOPMBI OCYIIECTBIISIETCSI HA OCHOBE OOIIEH OIEHKH TEXHOJOIHH, KOTOpas
MIPOBO/IUTCS B J[Ba ATama: MEpBHI — ONpeNeNeHne YPOBHS TOTOBHOCTH TEXHO-
JIOTUH, T.€. TEKYIIEro YPOBHS 3pPEJOCTH TEXHOJIOTHH; BTOPOW — OIpe/elieHne
CTENEHN TEXHUYECKOW CIIOHOCTH TEXHOJIOTHH, T.€. HEOOXOMUMBIX IaroB Jyist
MIPOJBIDKEHUST TeXHONOTHH OT e Tekymero YI'T no ypoBHs, KOTOpbIid obecre-
yuBaeT BeimonHeHne HUP B 3aaHHBIX OrpaHUMYEHUSIX CTOMMOCTH, CPOKOB pa3-
pabOTKH 1 PUCKOB.

OO01mmas oleHKa TEXHOJIOTMH B 3HAYUTENHFHOW CTEMEHH ONpeJeNsieT KO-
HoMuueckyto ¢ dexrtuHocTh HUP. Ilnmanmpoanue HMP, BBIMOMHSIEMBIX B
paMKax TEXHOJOTMYECKOH IIaT(OpMbl, JOJDKHO IPOBOAMTHCS HWTEPATHBHO,
MoKa TpedyeMble M MMEIOIIUECs] B HAINYNHM PECYPCHI He OYIyT COIIacoBaHbBI CO
cTenenslo npuemiieMoro pucka. Onpenenenne YI'T ucronb3yercst He TONBKO B
HayvaJe nporecca pa3padotkn HT3 B paMkax TEXHOJIOTHIESCKOH TIATPOPMEI, HO
W TIOCIIE €ro 3aBEepIIeHNUs IS JOKa3aTelIbCTBa TOTOBHOCTH TEXHOJIOTHH K TIepe-
Jlade B MMPOMBIIIUICHHOCTb.

HeoTsemiieMbIM 37IEMEHTOM MEXaHW3Ma YIPaBJIEHHs MPOIECCOM CO37a-
nus HT3 sBistroTcst mienieBble NOKa3aTelH, HaJlWYWe KOTOPBIX IO3BOJISIET HE
TOJIBKO OCYIIECTBIIATH IUNIAHUPOBAaHWE W MOHUTOPHHT BBIITOJHEHHS 3TaloOB pa3-
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paborku HT3, HO 1 orjeHMBaTh MHTErpaNbHYIO S(GPEKTUBHOCTD pazpabaTbkiBae-
MBIX TexHONOrui. lLlenmeBble MOKa3aTenW XapakTEpU3YIOT MOTPeOUTEIbCKUE
cBOMCTBa (HarpuMmep, 6€30MaCHOCTh WIIM SKOHOMHYHOCTB) MEpPCIIEKTUBHBIX JIA
WIN CHCTEM, B KOTOPBIX OHM OYIYT HCIIOJb30BaThCs. M3MeHeHus 3HaueHHH
LIETIEBBIX [TOKa3aTellel TOKa3bIBalOT MPOJBIKEHUS, KOTOPbIE HAMEUEHO OCyIIIe-
CTBHUTH NPH pa3pabOTKe TEXHOJOTHI B paMKax TEXHOJOTHYECKOH IIaT(OpMEL.
Jus popmupoBaHMsl LENEBBIX TOKa3zaTedeld HEOOXOAMMO HCIONB30BaTh CHUC-
TEMHYIO HHTETPAIMIO TEXHOJIOTHI, OCHOBAaHHYIO Ha METO/IaX KOHLENTYaIbHOTO
npoektupoBanus JIA u aHanuza ero npuMeHeHusl. MeTonnKky o0Iel OleHKN U
CHCTEMHOW MHTErpalnuyl TEXHOJIOTHH SIBIISIOTCS COCTaBHBIMHU DJIEMEHTAMHU Me-
XaHHU3Ma YIIpaBJICHUS TporeccoM pa3padborku HT3 B paMkax TEXHOIOTHYIECKUX
TIaThopM.

PA3BUTUE MHOT'OIIEJIEBOM HABEMHOM CTAHIIUU
HOUIITPEJIULL_
J. Tomeuxuii, X. Jamepos, . Puxtep, U. lIBapn, X. Maacc

B noknane mpencrasieH oOmuii 0030p TEXHHMYECKOH MH(PACTPYKTYPHI
MHoOroueneBoi HazeMHoOW cranimu Homrpenun (HanmoHanbHBI Ha3eMHBINA
cerMeHT HeMmerkoro a’pokocMHUYECKOro LEHTpa), KOTopas OOeclieuuBaeT Ha-
JIEKHYI0 paboTy Nepenaronyx 1 NPUHUMAOIINX PaJAUOINHUN JUTS TOAJIEPKKH
Pa3IMYHBIX HALMOHAJIBHBIX W MEXKIYHApPOAHBIX HAYYHBIX M KOMMEpPYECKHX
KOCMHUYECKHX TPOEKTOB. [IpencraBieHbl NMpUMEHsiEMbIE B HACTOSINEE BpeMs
anmapaTHO-IIPOrpaMMHBIE PEIIeHUs] CUCTEMBI Mepefadd M NMpuéMa JaHHBIX, a
TaK)Xe PacCMOTPEHBI BO3SMOXKHOCTH 110 00BbEMaM JTaHHBIX CHCTEMBI NpHEMa Ha-
36MHOM CTaHIMM JaHHBIX IIOJIE3HBIX HArpy30K B DPEXHUME ICEBIOPEATEHOTO
BpPEMEHH.

MPOEKTUPOBAHUE EJIMHOM T'EOMH®OPMAIIMOHHOM
HNJAT®OPMbI HA OCHOBE JJAHHBIX /133
B.B. Camotinos, B.H. Boponkos, A.A. Hanunkun, T.H. Tsau

CoBpeMeHHbIe KOMIUIEKCH 00pabOTKH JTAaHHBIX JMCTAHIMOHHOTO 30H/IH-
poBanus 3emuu (J133) pa3pabaThIBarOTCS W Pa3BUBAIOTCS B HANPABICHUU WH-
TErpupOBaHHON COBMECTHOH 00pabOTKM pacTpOBOM, BEKTOPHOW M aTpUOyTHB-
HOI reonH(opMmanuu. [103TOMY, B HACTOsIIee BpeMsl BedyIIUe Pa3pabOTIMKU
KOMILIEKCOB 00pabOoTKH JaHHBIX JI33 OpHEHTHPOBAHbI HAa CO3JaHHE MYJIBTHII-
naT(hOPMEHHBIX CEMEWCTB MPOrPAMMHBIX MPOAYKTOB JUIS BCErO CIEKTpa amma-
paTHBIX WIaTGOPM: OT MOIIHBIX MHOTOMPOIECCOPHBIX PabOYMX CTAaHIUI 110
MUHHATIOPHBIX KapMaHHBIX YCTpOicTB. Mcxoms W3 HasHauyeHHs miathopMbl,
npopabaThIBaeTCsl JUHEHKa WHTep(EHCHBIX pelIeHui, obecriednBaromnas mpe-
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€MCTBEHHOCTh KOH(UTYypanuu UHTEp(elicoB, OpUSHTUPOBAHHBIX HAa IOJH30Ba-
TeNel ¢ pa3TUYHBIM YPOBHEM ITOJTrOTOBKH: OT MPOdecCHOHaIBHOrO pa3pabor-
yuka reonHpopmarmonHsix cucreM (I'MC) mo psimoBoro morpeduresnst nHOp-
Marun. ['MC-mmatdopma omkHa 6a3upoBaThCS HA WCHOIB30BAHUH IPOTPaMM-
Horo oOecrieueHnss ' IC — OTHOCHUTENEHO HOBOTO Kjacca WH(QOPMaIMOHHBIX
MIPOYKTOB, KOTOpPHIA chopMHpoBasicsl Ha 0a3e NPUKIATHOTO MPOrPaMMHOIO
obecrieueHHs Pa3IMIHON MPOOIEMHON OPUCHTAITUH.

B naHHOl craThe paccMmarpuBaroTcs BOMpockl npoekTupoBanus ['MC-
IUIaTQOPMBI, @ TAaKXKe€ HEKOTOPHIE BOIIPOCHI TEXHOJIOIMH OOpPaOOTKH AaHHBIX
J33. [TokazaHo, yTo MporpaMMHO-aMNMapaTHbIE CPEACTBA, UCIIOJIb3yeMbIE B CO-
craBe ['MIC-tmaropmbl, JODKHBI 00ECTIEUMBATh T'eO/I€3UYECKYI0, (oTorpam-
METPUYECKYIO, KapTOrpaUIecKyro U TeMaTHIecKyo 00paboTky naHHbIX J[33 ¢
BO3MO)KHOCTBIO OOMEHa JTaHHBIMH B COOTBETCTBHH CO CHENU(PHUKAIMIMHU CTaH-
JAPTHBIX POCCHMCKHUX M MEXIyHAPOIHBIX (JOPMATOB JAHHBIX.

[Tokazana MOJYJIFHOCTH KOMITIOHOBKH C OIOpPOW Ha CIIEIHAIM3HPOBaH-
HBIEe paboyne MecTa, a TaK)Ke OTHOCHTENIbHAsi aBTOHOMHOCTh U COBMECTUMOCTD
MOJIyJIeH, BBIMOJHSIOMINX OTAENbHBIE TEXHOJOrMYeckue onepanuu. B pabore
yzensercss BHUMaHWe HEKOTOPBIM aclleKTaM YITy4dlIeHHs KadecTBa M300paske-
HUH C UCTIONIB30BaHMEM COOTBETCTBYIOIIUX aJITOPHUTMOB.

OTPABOTKA TEXHO.JIOT Ui
TEJEYIPABJIEHUA HATIJIAHETHBIMHA POBOTAMHU
C OPBUTAJIBHOI'O KOCMHYECKOI'O AITITAPATA
B OKCIHEPUMEHTE «KOHTYP-2» HA MKC
K. Jlammzerrens, B.C. 3a6oposckuii, A.C. Konnparses, A.B. CunuHeHKo,
M.C. ®ununmos, M.10O. benses, O.H. Bonkos

Peanuzanus nepcreKTUBHBIX UCCIIEAOBAHUN IUIAaHET COJHEYHOW CHCTe-
MBI ¥ JaJbHEro KocMoca TpedyeT pa3pabOTKH HOBBIX METOIOB U CPEICTB yJa-
JEHHOTO YNpPAaBJEHUs] POOOTOTEXHHMYECKUMH KOMIUIEKCaMHU. D((PEKTUBHOCTH
yIpaBieHus] poOOTaMH, HaXOIIMMUCSH HAa TMOBEPXHOCTH IUIAHETHI, C IMyJbTa
YIpaBJIEHUs, PACHONIOKEHHOIO Ha MUJIOTUPYEMOM KOCMHYECKOM ammapare, B
3HAYUTENBHOW Mepe ONpeNenseTcsl KaueCTBOM TEeIeKOMMYHHUKAIIMOHHBIX KaHa-
JIOB, MX CIIOCOOHOCTBIO K PEKOH(Urypaluu W MacmTabupyeMocTbio. B aThx
YCIOBUSIX pa3paboTKa CpeCcTB KOCMHYECKOH POOOTOTEXHUKH M METOHOB JIHC-
TAHI[IOHHOT'O YIPAaBJIEHUS UMM C HCIOIb30BAHUEM KOMIIBIOTEPHBIX TEIEKOM-
MYHUKAIUH SIBJISETCS OJHUM M3 IPUOPUTETOB PA3BUTHSI OTEUECTBEHHON KOCMO-
HaBTUKU.

B 2011-13 rr. nnaHupyeTcs MOATOTOBKA U peanu3alys KOCMUYECKOro
skcnepumenta (K9) «KonTyp-2», mocraHoBIMKOM KOTOporo siBisietcs [THUN
PTK (Poccus, Cankr-IlerepOypr) ¢ yuactuem eBporeiickoro maptHépa DLR-
RM (T'epmanums, O6epndaddenxoder). OOBEKTOM HCCIICTOBAHUS B IKCICPU-
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MEHTE SBJISIETCSI CHCTEMa YJalEHHOIO YIpaBJIEHHUS! pOOOTOTEXHUIECKUMH 00b-
€KTaMH, KOTOpasi MO3BOJIUT OCYIIECTBUTH yIpaBieHne ¢ Oopra MexayHapon-
HoM kocmuueckod ctanimu (MKC) pob6oToM, HaxoasmuMcst Ha TTOBEPXHOCTH
3emin. B kauecTBe 00OBEKTOB YIPaBJIECHUs BHICTYNAIOT: a) KUHEMATHYECKH H3-
obrrounsrii  Manumymsitop (LIHMUM  PTK) wu  0) nByxctenmeHHod  poOoT-
manunysatop POBOTUK (DLR-RM). Ilpennaraemast x pa3paboTke B pamkax
KD «KonTyp-2» cucrema j0mKkHa 00eCeunTh YIpaBlieHHe STUMU poOoTamMH B
peXrMe TeJIeNpPUCYTCTBUS C HCHOJIb30BAHUEM CHJIOMOMEHTHOIO 3aJaloIlero
MaHUMYJIATOPa, BXOJAILEr0 B COCTaB PacloioKeHHOro Ha PoccuiickoM cerMeH-
te (PC) MKC aBromaTtn3upoBaHHOro pabodero mecra oreparopa. J{oymKHBI
YUUTBIBAThCSI OTPAaHUUEHUsS] HA CYIIECTBYIOIIME MapaMeTpbl 3JIEKTPOHHBIX U
MEXaHMYECKHX KOMIIOHEHTOB, a Taloke (IYKTyally 3a/iepKeK B KOHTYpe 00-
PaTHOM CBSA3M, OPraHU30BAHHOM C UCIOJIBb30BAHUEM TEIEMATHUECKUX KAHAJIOB.

B KD «Konryp-2» mpeanonaraercs HCIONB30BaTh CETEBYIO HH]pa-
CTPYKTYpY, co3naHHyo npu peanuzanmu KO «Kontyp». HeobxoaumeiM ycio-
BHEeM IpoBeneHus ceancoB KO sBnsiercst HaxoxaeHue MKC B 30He BUAUMOCTH
Ha3eMHOM CTaHIIMU KOCMUYECKOH cBsA3M HeMenkoro aspokocMHU4ecKoro areHT-
ctBa (r. Banpxaiim, ['epmanus).

Cpenu oxugaeMbix pesyabratoB KO «KoHTyp-2»: pa3spaboTka MeTo/10B
ynpasnenust ¢ MKC poboTrorexHHuecKMMH 00bEeKTaMH Ha MOBEPXHOCTH 3eMIIH
C UCIOJb30BAHUEM TENEMATUYECKUX KAHAJIOB CBS3M; CO3JAHUE IPUKIIAJHOIO
MaTeMaTH4ecKoro o0ecneyeHus 1Jisl ynpaBiIeHHs IBM)KEHHEM Ha OCHOBE BHJIEO
U TeJeMeTprYeckoil MH(popManum; oTpaboTKa METONOB 3aIIUTHl MH(POPMAIUH
NpY  yAaJdEHHOM YIpaBJIeHHH POOOTOTEXHHMYECKHMH CHCTEMaMH B CETSAX, HC-
MOJB3YIOUX NpoToKoms! [Pv4, IPv6.

KOMIIVIEKCHOE U3YYEHUE MKC KAK CPEJ1Ibl OGUTAHUSA
N JEATEJBbHOCTH OIIEPATOPOB B SKCIIEPUMEHTE
«TAUMEP»

M.IO. bensies, C.B. bpounukos, O.H. Bonkos, H.C. Munakosa,
B.M. Iletpos, C.A. Cekepk-3eHbKOBUY

JnmurensHoe GyHKIMOHUpOBaHUE MEXTyHAPOTHONH KOCMHYECKOU CTaH-
i (MKC) nenmaer akTyanbHBIM U 1a€T BO3MOXXHOCTH IIPOBEIEHUS HCCIIEI0Ba-
HUH C IIEbI0 M3y4YEeHHsS KOCMHUYECKOH CTAaHIMM KaK TEXHUYECKOW cpensl MpH
MIPOBEACHUH OIEPATOPaMHU Pa3IMYHBIX JKCIEPUMEHTOB U CIYy)KEeOHBIX orepa-
LW, OTIpEJIeTICHNH YCIIOBUH paboThl OMepaTopoB U TPEOOBaHMH K IITATHOMY U
Hay49HOMY O00OpYJOBaHHIO, OOECIEUMBAIOIINX BBITIONHEHUE HAYYHBIX M CITY-
XKEOHBIX OIepalnuii Ha OOpTy MWIOTHPYEMBIX KOocMHYeckux ammapatoB (KA).
OTH HCCIIEOBaHUs BaXKHBI TaKXKe NMPU U3ydeHUH d((PEKTHBHOCTH U yq00CTBa
JuIsi KocMOHaBTOB obopynoBanust MKC u oreparnuii, BoccTaHaBIMBAIOIIUX pa-
60TOCITIOCOOHOCTH ONIEPATOPOB.
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B paMkax maHHOTr0 9KCiepUMEHTa MpeanoaraeTcs MpoBeleHue u3Mepe-
HUW U pEerucTpalvs 3aTpaT BPEMEHH U XapaKTEPUCTHK JBUKEHHS dKUMaka Ha
BEITIOJTHEHHE CITY’)KEOHBIX Orepanuil (B MEJIOM U TO3JIEMEHTHO) TIPU UCIIONB30-
BaHHM PA3JIMYHOTO OOOPYIOBaHMS W CPEICTB BOCCTAHOBJIEHHS pabOTOCHOCO0-
HOCTH, a TaKXe MPOBEJIEHUE U3MEPEHUN U pEerucTpanus 3aTpaT BpeMEHHU U Xa-
PaKTEPUCTUK JBW)KEHUS SKHUIAaKa Ha BBIMOJHEHUWE HAYYHBIX HCCIEIOBAHUM.
[Ipu 3TOM TIpeImoNaraeTcss peructpamus BceX (GakTopoB, COMYTCTBYIOIIUX BEI-
MOJTHEHUIO UCCIIEYEMBIX ONEepaIiii.

DOxkcnepuMeHT «TaliMep» BKIIIOUAET BBIMOJIHEHUE MAaTEMAaTHYECKOTO MO-
JIEITUPOBAHMS JIBIDKCHUSI M 3aTPaT BPEMCHHU JKHIIaXka HA BBIOJTHEHUE CITyXeO-
HBIX Onepauuil U HaydHbIX MCCIENOBAaHUM, a TAKKE€ MaTeMaTHUYECKOE MOJIEIH-
pOBaHME XapaKTEePUCTHK M3MEHEHHsT paboTOCIOCOOHOCTH OIEpPaTOpOB MPH HC-
TIOJIb30BAHUH PA3IMYHOr0 00OPYAOBAHUS M CPEJICTB BOCCTAHOBJIEHHs paboTo-
CHOCOOHOCTH, y4eTe JIUTENLHOCTH TOJIETa, BHEIIHUX (PAaKTOPOB IOJETa U Ap.

Pe3ynbpTaThl TaHHOTO MCCIIEIOBAHUS BaXKHBI JUIsl ONTUMU3AIIH JESITENb-
HocTH onepaTopoB Ha 0opTy MKC u Oyaymux KocMUUecKuX MoiEToB K JIyHe 1
Mapcy.

PE3YJIbTATBI KOCMHWUYECKUX OKCIIEPUMEHTOB
C HAYYHOM ANIMAPATYPOM «IAKOH-M» HA PC MKC
N.A. babymikun, A.®. I'nyxos, I'.®. [Tyrun, M.M. MakcumoBa,
A.W. "Banos, B.U. Tlonexaen

IIpuBomaTcs pe3ynbTaTbl M MHTEpPIpETAldsl ONBITOB C ammapaTypoi
«JlakoH-M»y, BbinonaHeHHbIX B 2010-11 rr. Ha MexayHapoJHOW KOCMUYECKOM
cranimu (MKC) B pamkax skcriepumenta «M3rndy». IIpubop «Jlakon-M» usro-
ToBJeH B IlepMckOM yHHMBepcuTETE M COCTOMT M3 OJIOKa ympaBlieHHs M cOopa
JITAaHHBIX U KOHBEKTHUBHOMN KaMephl.

KonBekTHBHas Kamepa MpencTaBisieT coOol MONbIH CTANbHON IMIMHAP
nuamerpoM 10 cM u BbIcoTON 10 €M C repMETHYHO 3aKpBITBIMHU TOPLEBBIMU
crenkamu. OJiHa TOpLEBask CTEHKa 000Py0BaHA JIEKTPUIECKUM HarpeBaTelieM,
Jpyrasi cHaO>kKeHa paJinaTopoM M OXJaXKJaeTcsl BeHTHsiTopamu. Kamepa 3armon-
HEeHa YIJIEeKHCIIBIM ra3oM NpH JaBieHuu 10 2,5 atmocdep. [Ipu nognepxanun
MOCTOSHHOM Pa3HOCTH TEMIIEpaTyp MEXJy HarpeBaeMoil U OXIaXKAaeMoW Top-
LIEBBIMHM CTEHKaMHM BJIOJIb CTEHOK KaMephl U B 00bEMeE ra3a 3a1aércst MOCTOsH-
HBI TemnepaTypHblii rpagueHT. CoCTaBJIIONIME OCTaTOYHOIO KBa3UCTaTHUe-
CKOr0 MHUKpPOYCKOpPEHHsI, OpTOTOHAJIbHBIE OCHU LWJIMHApPA KaMepbl, BBI3BIBAIOT
KOHBEKIMIO HEOAHOPOJHO HAarpeTo razoBod cpenbl. TemnoBoe paccioeHUE B
rase, BbI3BAHHOE KOHBEKTUBHBIMH TEUEHUSIMH, (UKCUpyeTcsl AudepeHuaib-
HBIMU TEpMOIapaMH, YCTAaHOBJIEHHBIMH BJOJb JABYX B3aHUMHO MEPIEHAUKYISAP-
HBIX OCEH B INIOCKOCTH CPEIHEr0 AUaMETPaIbHOTO CEUEHHs KaMEpBHI.
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DKcnepuMeHThI, BbINONIHEHHBIe Ha Poccuiickom cermente MKC, mon-
TBEPJWJIM BO3HUKHOBEHUE TEIUIOBOW KOHBEKIIMH, BBI3BAHHOM OCTATOYHBIMU
MHKpPOYCKOPEHHUSIMU Ha CTAaHIIMH, B pa3IMUHBIX pexxuMax e€ nonéra. Comnocras-
JIeHHe ToKa3aHuii mpudopa «JlakoH-M» ¢ 3amucsiMu MUKpOaKCcelepoMeTpa
MAMS ¥ AaT4MKOB YIJIOBBIX CKOPOCTEH IMOKAa3al0 XOpOIIEEe COBMAJCHHE UX
BBIXOJIHBIX CUTHAJIOB U MOJATBEPIMIO NEPCIEKTUBHOCTh NPUMEHEHHS JATUUKOB
tuna «JlakoH-M» i1 MOHUTOPHHIa KBa3HCTATHUECKUX MHUKPOYCKOPEHUU Ha
00pTy KOCMHUYCCKUX allapaToB U OTPAOOTKU MOJIeNieli KOHBEKTUBHOTO TEILIO-
MaccooOMEeHa JJIsl YCIIOBUI MUKPOTPaBUTAIINY.

AHAJIN3 PABOTBI HAYYHOM AIIMAPATYPHI «®OTOH-I'AMMA»
P IMPOBEJEHUN KOCMHUYECKOI'O SKCIIEPUMEHTA
«MOJIHUA-T'AMMA» HA BOPTY PC MKC
A M. Amumos, C.E. Aaapeesckuid, T.I1. Pe3Byxuna

Kocmuuecknii sxcriepument (K3J) «MonmHus-I'ammay» rnpoBoauTces ¢ 11e-
JIBIO MCCIIEIOBaHMS aTMOC(EPHBIX TaMMa-BCIUIECKOB M ONITHYECKOTO U3ITydEHHS
B YCJIOBHSIX I'PO30BOI aKTMBHOCTH, @ TAKXeE 3KCIIEPUMEHTAJIBHOIO UCCIIEA0Ba-
HUSI IPUPOJIBI aTMOCQEPHBIX Pa3psIoB, MONYUYUBIIUX Ha3zBaHWs «CrpaTeD H
«JIxerp». CornacHo CyIIECTBYIOIIEH TEOPHH IOMOOHBIE SIBICHHS SIBIISIOTCS
BBICOTHBIMH DJIEKTPHUYECKUMH MTPOOOSIMHU aTMOC(ephl Ha yOerarolyx 3JIeKTpo-
Hax. B xone KO «Monuus-I'amma» mnpearnonaraercs MOMy4UTh 3KCIIEPUMEH-
TaJbHOE MOATBEPKIECHHUS TEOPHUHU.

C nomomsto anmaparypsl «Doton-I'ammay, ucnonszyemoit B KO, mpo-
BOJIMTCS. MOHUTOPHHI BepxHeH aTmochepbl 3eMid B ONTHYECKOM M TraMMa-
JMara3oHax, B XO/e KOTOPOTro HPOU3BOIHUTCS OTOOpP COOBITHH, CBS3aHHBIX C
OJTHOBPEMEHHOM perucrpanyell BCHBIIIEK ONTUYECKUX CBEUYEHMH U TaMMa-
BCIUIECKOB.

IIpuBoauTcs ycTpoiicTBO HaydHOU anmnapaTypsl KO, e€ TexHuueckue xa-
PaKTEPUCTUKH, PEXXUMBI PaOOTHI, MPOBOANUTCS aHAJIM3 pabOThl HAYYHOH armapa-
Typbl «PoToH-I"amMmmay nociie e€ MOHTaXka Ha BHEUTHIOIO MTOBEPXHOCTH CITYXeo0-
Horo monyns Poccuiickoro cerMmenTa MexxyHapOIHOM KOCMHUYECKON CTAHIUU
(PC MKC) 16.02.2011, paccmaTpuBaroTcsi MpUYMHBI HEIITATHOW pabOTHI amma-
paTypsl ¥ BO3SMOXHOCTU UX YCTPaHEHUS.
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HA3EMHbBII CETMEHT OBPABOTKH UH®OPMAILIUA
IO OKCIIEPUMEHTAM «YPAI'AH», «CPEJIA», «BEKTOP»,
«TAUMEP» HA MKC
O.H. Bonkos, H.B. Ukonnukosa, M.1O. bensies, JI.1O. KapaBaes

D PEKTUBHOCTh PE3YIBTATOB KOCMUYECKUX IKCIIEPHMEHTOB B 3HAYU-
TENBHOW Mepe 3aBUCHT OT HCIONB3YEMBIX METOIOB OOpPAa0OTKU MOTydacMOi
WH(POPMAIIUU U BO3MOKHOCTEH HAa3eMHOTO CerMeHTa mpuéma, 00paboTKH, Xpa-
HEHHS U pacIpesiesieHus TaHHbIX. B 3TOoM rony Ha Poccuiickom cermenTe Mex-
nyHapoaHoit kocmmdeckolt cranimu (PC MKC) ycraHoBieHa cucrema repeia-
yi uHpopMarmu X-auana3ona. [IpuéM MaHHBIX OCYIIECTBISCTCS CPENCTBAMU
Hayunoro Ilentpa OnepatuBHOoro MoHUTOpHHra 3€MJld, TA€ JOMOJHUTEIHHO
OBLTO YCTaHOBJIEHO HeoOXxoaumoe obopynoBanue s padotsl ¢ PC MKC. Tlpu-
HuUMaeMas HHGOpMaIHs MTOCTynaeT mo kananam cBsa3u B PKK «Queprus» u 00-
pabaThiBaeTCs B CIICIIUATILHOM Ha3eMHOM KoMmiuiekce. [IpuBoasTcs co3maHHBIE
METOIBI ¥ TIPUMEPBI 00pa0OTKU WHPOPMAIIUK IKCIIEPUMEHTA « Y paran» U HEKO-
TOPBIX TEXHUYECKHUX IKCIICPUMEHTOB.

IMPOT'PAMMHBIN KOMILIEKC PACUETA COITPOBO/IUTEJIBHBIX
HABUT'AHUOHHBIX JAHHBIX JJ15$1 OBPABOTKH PE3YJbTATOB
KOCMUNYECKHUX SKCIIEPUMEHTOB HA PC MKC
M.U. Monaxos, JI.H. Makeituyk, JI.H. Pynés, O.H. Bonkos

BakHO# cocTaBIsIOIIE YacThiO pelIeHus 3ajhad IeleBoi 00paboTKh
pe3ynbratoB kKocmudeckux skcnepumenTtoB (KD) na Poccumiickom cermente
Mexnaynapomsoir kocmudeckoit craniuu (PC MKC) sBinsiercst 3amadya coopa u
(OpMHUPOBaHUST MACCHBOB COITPOBOANTEBHBIX JaHHBIX, HEOOXOAUMBIX JUIS MH-
Tepnperanuu Tenemerpuiaeckux (TM) u3MepeHuid, MonydaeMbIX C UCIOJIb3ye-
MOH B KCIiepMeHTax HaydHo# anmapatypsl (HA). B npencrasiennoii padore
OITMCaH pa3padOoTaHHbIM MPOrpaMMHBIH KOMILIEKC pacyéra CONPOBOJUTEIBHBIX
HaBUTallMOHHBIX JIaHHBIX, TpeJHa3HAYEHHBIH IJIs BBINOJIHEHUS reorpadude-
CKOM TIPUBSI3KU LIeNIeBOH MH(OpManuy, ImojydaeMoil ¢ ycraHoBieHHOH Ha PC
MKC HA nucTaHIIMOHHOTO 30HIUPOBaHUS 3eMJIH.

Pabora nporpaMMHOro KOMIUIEKCa pacCMOTpPEHa Ha IpuMepe 00padoTKH
JnaHHbIX, mnoiydaemMblx oT HA «PK-21-8» mnpu Bemonnenun K3 «CBY-
paauometpus». HA «PK-21-8» comepxxut paguomerp, umeromuii 8 nyueit Bu-
3upoBaHus. KO NpoBOAMTCS B aBTOMaTHYECKOM PEXHME C KpPYrJOCYyTOYHBIM
BkitouenneM HA. Perucrpanms nnpopmanyu ¢ HA ocymiectBnsiercst Han paii-
OHamMH 3eMJIM — OOBEKTaMHU HaOIIOAEHHs, 3a7]aBa€MbIMI TTOCTAHOBIIUKOM JKC-
TIeprUMEHTa.

Jlnst mpoBeneHus aHamu3a pe3ynbraToB KD MOCTaHOBIUKY HEOOXOauMa
nHpopmanus o reorpaguIecKuX KOOPJUHATAX TOYEK MEpEecedeHus Jiydeld BH-
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3UPOBAHUS PAJUOMETPA C 3EMHOU MOBEPXHOCTBIO B IPOLECCE 30HIMPOBAHMS
3eMJIU U ONpENIeNICHUs B 3TUX TOYKAX YIJIOB MEXAY JIy4OM BU3UPOBAHUS U Me-
CTHOW BepTHKaiblo. VICXOMHBIMU JaHHBIMH JJIsI pabOThl MPOrPaMMHOTIO KOM-
TUIEKCa SIBIISIIOTCS YCTaHOBOYHBIE Xapakrepuctik HA, TM naHHble 00 opueH-
tauu 1 noioxenun MKC. Jns nomydenus koopauHat nosnoxenuss MKC uc-
MOJIB3YIOTCS JaHHBIE OT CIIYTHUKOBBIX HaBUralMoHHBIX cucteM GPS u I'monacc.
WNudopmamms ¢ HA «PK-21-8» u ykazaHHas pacuérHas CONpPOBOAMTENbHAS
nHpopmanus pazmemaercs Ha cepsepe TMUBK LIYII-M ¢ obecrieuenuem orme-
PaTUBHOrO JOCTYMA K Hel Bcex ydacTHUKOB KO.

MHNEPCIHEKTUBHBIE 3AJIAYN KOCMHWYECKHUX SKCIIEPUMEHTOB
HA BOPTY PC MKC B OBJIACTH CO3JIAHUSI MHOT' OLIEJIEBOM
CETU POBOTOTEXHUYECKUX ONEPAIIMM
B.C. 3abopogrckuii, B.A. Mymtoxa, A.B. CuiuHeHKo,

A.C. Unpsmenko, A. Iunne

IIpoBeneHne KOCMUYECKHUX IKCIIEPUMEHTOB OTKPHIBAET HOBBIE BO3MOXK-
HOCTH OTPaOOTKH TEXHOJIOTHH CO3/IaHMsI M IPUMEHEHHSI CHCTEM POOOTOTEXHUKH
B KocMmoce. B pamkax ¢enepanbHOil «JlonrocpodHoi NMporpaMMbl HayqHO-
MIPUKIIAAHBIX UCCIEN0BAHUI U SKCIEpUMEHTOB, maHupyembix Ha PC MKCy» ¢
2004 roma Ha 6opTy Poccuiickoro cermeHta MexyHapoJIHOH KOCMHYECKOW
cranimu (PC MKC) npoBoanTcs cepuisi SKCIIEPUMEHTOB, B KOTOPHIX POOOTHI
paccMaTpHBarOTCS KaK Ba)KHbIE KOMIIOHEHTBI CETELEHTpUUYECKuX cucrem. Jls
TOBBIIIEHUS (PYHKIIMOHAIILHOCTH TAKUX CUCTEM MOXKHO HCITOJIb30BAaTh HECKOJb-
KO TEXHOJIOTUYECKUX MOIXO/0B.

PaccmarpuBaroTca pa3nuyHble acleKThl CO3JaHUS MHOTOLENEBOH ceTu
pobororexanueckux oneparnuii (MCPO), mo3BosIsroIIel MPUMEHSITh HATUTAaHET-
HBbIE ¥ KOCMHUYECKHE POOOTHI JUIsS BBHINOJIHEHHS CIOKHBIX COOpOYHBIX PadoT,
TIOAJIEP)KKH JEATENILHOCTH SKUIaXKa, MOBBIIIEHH 0E30I1aCHOCTH BBITIONHEHHUS
Non€THBIX 3axanuid. [yis pazsurus nappactpykryps MCPO Ha 6opty PC MKC
IUTAHUPYETCS MPOBEEHUE JIBYX KOCMHYECKHX IKCIEpUMEHTOB — «KoHTyp-2»
coBmectHO ¢ DLR RM (I'epmanus) U MeXayHapOIHOTO SKCriepuMenTa «Merte-
poH-P», opranusyemoro B pamkax corpyaHudectBa Pockocmoca u EBponeii-
CKOr0 KOCMMYECKOI'0 areHTCTBA.
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AHAJIN3 TOYHOCTHBIX XAPAKTEPUCTHUK PE3YJIBbBTATOB
HCIBITAHUM U ITYTHU NOBBIIIEHUSI JOCTOBEPHOCTHU
CTATUCTUYECKHUX OILIEHOK ITOKA3ATEJIEN HATE)KHOCTH
CJIOKHBIX TEXHUYECKHUX CUCTEM CEPUMHBIX U3JIEJIUIA
HA DTAIE KOMILUIEKCHBIX SJIEKTPUUECKUX UCIIBITAHUN
B.B. benosa

B oreuecTBeHHOW U 3apyOeXHOW JMTEpaType paccMaTpHBAlOTCS pas-
JIMYHBIE TOYHOCTHBIE XapaKTEPUCTUKU pe3yNbTaToB (METOJOB) HCIBITAHHMI:
YyBCTBUTEIBHOCTb, aJE€KBATHOCTb, TOUHOCTh, IOBTOPSIEMOCTb, BOCIIPOM3BOIU-
MOCTb, IPaBUJIBHOCTb, JOCTOBEPHOCTb.

JlocTOBEpHOCTHh PE3yNbTATOB HUCHBITAHUMN SIBIAETCS XapaKTEepUCTUKOMN
KOHTPOJBHBIX HcnbITaHui. Iloka3aTensiMu JOCTOBEpPHOCTH pe3yabTaTOB KOH-
TPOJIBHBIX UCIBITAHUH SIBJISIOTCS MIPUHSATHIE B TEOPUU KOHTPOJIS O€3yCIIOBHBIE
BEPOSTHOCTH OIIMOOK KOHTPOJIS MEPBOT0 M BTOPOTO POJia, KOTOPhIE Ha3bIBAIOT-
csl JIOKHBIM W HEOOHapyXeHHbIM oTkazoM. OHM 00pa3yloTcs B pe3ylbTare
B3aMMOJICHCTBUSI OOBEKTA CO CPEACTBOM HUCIIBITAHUI C IMOTPEITHOCTSMH B OKpe-
CTHOCTSIX TpaHHMI[ IOJs Jonycka. B craHmaprax Hag€KXHOCTH OHM HA3BIBAIOTCS
PUCKOM H3TOTOBMTENS M PUCKOM 3aKa3zuuka. [Ipy 3TOM OHM SIBJISIOTCS UCXOJI-
HBIMU JJAHHBIMHM JUIS TJIAHUPOBAHUSI KOHTPOJIBHBIX UCHBITAHUNA U OMPEAEISIOT
00BEM HCHBITAaHUN /U IOATBEPXKISHHS 3alaHHOTO YPOBHS HaJ&KHOCTH. AHa-
JIU3UPYETCS JOCTOBEPHOCTh PE3YyNbTATOB KOMIUIEKCHBIX AMEKTPHUUECKUX HCIbI-
TaHWH B 3aBHCHMOCTH OT MeCTa KOHTPOJISl (ABTOMAaTU3UpPOBaHHAsI UCIIBITATEINb-
Hasl cucteMa ¥ 0opToBasi HHPOPMAIMOHHAS TeJleMEeTpHUYECKasi CHCTEMa).

Ha ocHoBe 3amaHHOI Mojenu pocTa HaAEKHOCTU B NPOLECCE IKCIEPU-
MEHTAJILHOM OTPaOOTKU CEPUIHBIX U3JIENTUI MPOTHO3UPYETCS OICHKA TOKa3aTe-
151 HanéxkHocTu cnoxHoi Texauueckoil cucreMsl (ITH CTC). [pu ncnsitannsx
BBICOKOHAJIEKHBIX CHCTEM MCHOJIb3YIOTCA HMHTepBanbHble oueHku I[TH. Ilpu
(DMKCUPOBaHHON TOYHOCTH (BEIMYHMHE JIOBEPUTEILHOTO WHTEpBaja) JOBEPHU-
TeNbHAasl BEPOSTHOCTh BO3pACTaeT MO Mepe yBEIM4YEHHs uucia oTkas3oB. Ilpu
(PMKCUPOBaHHOM YHCIJIE OTKa30B HEBO3MOXKHO MOBBICUTH JIOBEPUTEIBHYIO BEPO-
SITHOCTb, HE yYMEHbIIAS TOUHOCTh OLEHKH, T.€. HE PAaCUIMpss JOBEPUTEIbHBIN
WHTEpBaN, U, HA00OPOT, HENb3sl YBEJIMYUTh TOYHOCTH OICHKH, HE yMEHbIIas
JIOBEPUTEIBHYIO BEPOSTHOCTh. MHTEpec mpeacTaBisieT ciydail 0e30TKa3HBIX
ucnbeITanui. [Ipennararorcst oAX0Abl K PEIICHUIO ITOM 3a4a4HU.
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AHAJIM3 BO3BMOKHOCTEN NPUMEHEHUS
SJEKTPOCTATHUYECKMX MOJIEM IS IOBBIIIEHUSA
IPOEKTUBHOCTU DQHEPITOYCTAHOBOK U TEXHOCHUCTEM
ADPOKOCMHUYECKOI'O I KOCMHUYECKOI'O BABUPOBAHUA
B.A. Antynun, K.B. Antynun, ®@.H. [pecesuaukos, F0.®. T'opThiiios,
B.A. Monna, M.JI. SInoBckast

B cBoux Ttpymax K.O.lluonkoBckuil paccMaTpuBai pas3IU4yHbIE MYTH
yBenu4yeHus 3¢ GEeKTUBHOCTH, HAAEKHOCTH U 0€30MacHOCTH JABHIATENbHBIX YC-
TAHOBOK, PaKeT W JIPYTUX JIETaTelbHBIX ammapaToB. OH MpecKasbiBall IIpuMe-
HEHHE XHUJKUX U Ta3000pa3HBIX YIIIEBOIOPOJIOB [T pabouero Teia (Toprodero)
B PaKETHOM JIBUTATEllE, O IPUMEHEHNH 3JIEKTPUIECTBA — JUIS PAa3JIMYHbBIX HYX]T
IIPY OCYIIECTBIICHUN 3aITyCKa PakeT B KOCMOC M KOCMUYECKHX MYTEIIECTBHM.
[IpoBeneH aHaMM3 NCTOPHUM HCCIIENOBAHUS U IPUMEHEHHS JIEKTPOCTATHIECKUX
noniet, HauuHas ¢ 1810 rona. CocraBiieHbl KapThl YPOBHS UCCIIEOBAHUM dJIE€K-
TPOCTATHYECKUX IMOJeH (M KaK MX Pa3HOBUIHOCTH — JJIEKTPUYECKOTrO BETpa)
(E) B »unkux u razoo0pa3HbIX yrieBogopoansix roprounx (YBIY) u oxnamure-
nsx (YBO). [Tokazano, uto camoe 00JbII0e KOJTHYECTBO HAYYHBIX ITyOIHMKAIMNA
MOCBSILIEHO M3ydeHHto E Ha Bo3xyxe, B YIVIEKHCIOM Ta3e, B CYCIEH3USX WU
TpaHc(OpMaTOPHBIX Maciax Py HOPMAJIBHBIX YCIOBUsIX. B OBITOBOM KepocHHE
ombITH nTpoBoamnch B 1960—-1980-x rogax. Bimstaue E B razoobpasHom mera-
He BOOOIIEe He MCCIIeN0BalIock. YUYEHBIE, ITPOBOIMBIINE HCCIIEOBAHHS B KEpO-
CHHE, YTBEPXKJaJM, YTO JIABJICHWE HE BJIMSET Ha yBeIWYeHHe Kod(dHIneHTa
TEIJIOOTAAYM NPH BKIIOYEHHBIX E, 071HaKo OBLIO YCTaHOBJIEHO, YTO TH DKCIIE-
PUMEHTHI OBUTH ocymiecTBIIeHb! uiib A0 1,0 MITa.

ABTOpamMu JIoKiIaga ObUIM CO3AaHBI AKCIIEPUMEHTAJIbHbIE YCTAHOBKH W
MIPOBEACHBI KpyITHOMACIITaOHbIe MCCIeOBaHMs BIUsHUAS E Ha TeroBble Npo-
neccsl B xxuakux (TC-1, PI'-1) u razoo06pasubix (Meran) YBI' u YBO B ycnoBu-
SIX MX €CTECTBEHHOW U BHIHYX/ICHHOW KOHBEKILIMH B IIMPOKOM JMaIa3oHe napa-
METPOB TI0 JABJIECHHIO (BKIIOYAss KPUTHUECKHE M CBEPXKPHUTHUYECKHE 3Haye-
HUSI — JUIS )KUIKHUX) U TeMIlepaType. BrlsBieHb HOBbIE OCOOGHHOCTH BIIMSTHUS
E, koropble moATBep K/IeHbl BU3yalHn3allell Ha ONTHYECKON ycTaHoBKe Ternte-
pa. YcraHoBieHo, uto B xuakux YBI' (YBO) npu nasienun 6omee 1,0 MIla
MIPOUCXOUT yBenndeHue koddduipenta remooraaun 10 650 %, a B ra3zoo0-
pa3HOM MeTaHe — JII000e yBEIMYEHHE JaBJIECHHs CIIOCOOCTBYET MHTEHCU(UKaA-
mun tertooraayn. OOHapyxeH 3(GQEKT NpeaoTBpalleHHus HEraTHBHOTO MHpo-
necca ocaakooOpazoBaHus B KHIKUX U razoo0pasueix YBIT (YBO), addexr
YHUYTOXEHUSI OMACHBIX TEPMOAKYCTHYECKUX aBTOKOJIEeO0aHUil naBieHus. Boisis-
JIeHO, 4TO E MOJMHOCThIO 3aMeHsIeT KHUIIEHHE W TICEBAOKHUIIEeHHEe Xuakoro YBIT
(YBO) Ha 311€KTpOKOHBEKIHNIO, OTOJBHIAET KPH3HCHYIO T'PaHHUIy B CTOPOHY
YBEJIMYEHUS IUIOTHOCTH TEIUIOBOTO MOTOKA, YTO ITO3BOJISIET HAJENKHO OXJIaXK-
nate DYMU, TCMU, a Taxke npuMeHsiats YBI' ¢ NOBBIIIIEHHBIMU TEILIOTBOP-
HBIMH XapaKTEePUCTUKAMH.
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[MogpoOHO moKa3aHbI IyTH NpUMeHeHus] E B oHEproycraHoBKax M Tex-
HOCHUCTEMax MHOropa3oBoro ucmons3oBanus (JYMU, TCMU) 3a mocnemHue
40 ner. OT0 U KOCMHYECKHE IEKTPOPAKETHBIE JBUTATENH, U CHUCTEMBI CIyBa
ra30BBIX ITy3bIpeH ¢ ceTOK TOIMBHBIX QuibTpoB JKPJl, n obecneyenue anek-
Tpopactsiia YBIT u np. sxuakocTeid, u o0ecrieueHne HOHU3AIIMOHHOTO KOHTPO-
a5t ropenust YBI', n nHTeHCH(UKaIMS ITpoliecca TOpEeH s, 1 KOHBEPCHSI JKUIKO-
ro YBI' (YBO) ¢ obpa3oBanuem razoobpaznoro ¥YBI' ¢ manpHEHImmIM ero a¢-
(dexTuBHBIM CxuranneM B DYMM kocMHYecKuX JIeTaTelbHBIX aIrmaparoB, W
TIOJTHAS TIPE/ATOIUIMBHAS IOATOTOBKA (CMEIIEHHE, NOHU3AIMS ¥ TOMOIeHU3AIHs
cpasy IByX M Oojee TOIUIMB, 00pa3oBaHHE HOBOT'O TOIUIMBA C TOBBIIICHHBIMU
XapaKTEepPUCTUKAMHM TI0 Ka4eCTBY U IOJHOTE pacIiblia, 110 AKOJIOTHYHOCTH CXKHU-
TaHUsl), ¥ TEIUIOBBIE KHUIKOCTHBIE TIPHUOOPEI 1O 3aMepy IPpaBUTALMU H JP.

Ha ocHOBe sKcrieprMeHTaIBbHBIX UCCIIEA0BaHNI aBTOpaMu pa3padoTaHsl,
3armaTeHTOoBaHbl U BHeApeHsl B padory HUM, Kb, BY30B HOBbIE KOHCTPYKTHB-
HBIC CXEMBI TOILTHBHO-OXJIAXKIAIONINX KaHAJIOB, (GWIBTPOB, GopcyHok, DY MU
(CKPI, BPJ1 u ap.), TCMU, ux cucrem koHTpons Oe3 mpumeHeHus E, ¢ ux
NIpUMeHeHneM, Tuopuanbie. [IpeanoxeHsl HOBblE KOHCTPYKTHUBHBIE CXEMBI C
MHOTOI'paHHBIM TIpHMEHEeHHeM E sl mepcrieKTHBHONH KOCMHYECKOW TEeXHHKH,
KOTOpYIO pa3pabatsiBatoT 1u1s nonéros Ha JIyny u Ha Mapc. [Ipumenenune Ho-
BBIX 3HaHMH O BO3MOXHOCTSIX E Oymer crmocoOCTBOBAaTh CO3/IaHMIO HOBBIX
OYMUN nu TCMU XXI Beka ¢ HMOBBINIEHHBIMH XapaKTEPUCTHKaMHU O 3dek-
TUBHOCTH, Ha/I&KHOCTH, SKOHOMUYHOCTH U 9KOJIOTHYHOCTH.

KOHIENIHWS UCCIEJOBAHUA U OCBOEHMUSI JIYHBI
B XXI BEKE
B.IO. IOpses, U.A. Cobones, [1.B. Mopo3os

3a mocnenHee AECATUIETHE MHTEPEC UEIOBEUECTBA K HCCIENOBAHHUIO U
ocBoeHMIO JIyHb! cymecTBeHHO ycunuics. IIpu atom Beé uame Jlyna paccmar-
pHUBaeTCs HE TOJBKO Kak OOBEKT Cyry0o Hay4yHOro MHTEpeca, HO TaKXKe U B Ka-
YeCTBE ITOTEHIMAILHON CHIPbEBON M IMPOM3BOACTBEHHON 0a3bl, BOBJICUCHUE KO-
TOPOH B XO3SIMCTBEHHYIO JIEATENBHOCTH IOJKHO CIIOCOOCTBOBATH PEIICHUIO
MHOTHUX TJIOOAJBHBIX MPOOJIEM M MOBBIIIEHHIO YCTOHYMBOCTH Pa3BUTHS 3€MHON
LUBHJIM3ALIH.

B nmpennaraemom nokafe paccMaTpUBAIOTCS MPEAJIOAKEHHS IO BbIpa-
00TKEe KOHIIETIIMH IUPOKOMACIITAOHOTO X03IHCTBEHHOT0 0CBOEHUS JIyHEI.

B niepBoii yacTy, MOCTPOSHHON Ha OCHOBE HayYHBIX JAHHBIX O CTPOCHUH
U COCTaBe JYHHOT'O I'PYHTa, OJIY4EHHBIX KaK B XOJI€ MEPBhIX dKCHeIUnni (po-
rpammbl «JIyaa», CCCP u «Anomion», CIIA), Tak u B X07e HCCIICTOBaHUHA
nociennero aecstuietust (Lunar Prospector, LRO, LCROSS u npyrue), ananu-
3UPYIOTCS TTOTEHIMAIbHBIE POU3BOACTBEHHBIE BO3MOXKHOCTH 4esioBeka Ha Jly-
He, ompexensercs cdepa NPUMEHEHUS NPOAYKTOB IMTPOM3BOACTBA Ha OCHOBE
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MECTHBIX PECYpPCOB, OLIEHMBAETCS HAJIWYME€ TEXHOJOTUH A MPAaKTUYECKOr o
OCYILECTBJICHUsI TAKOT'O POU3BOJCTBA U ONPEAESIETCA HAlIPaBJIEHUE UX Pa3BU-
THSL.

Bo BTOpoOIl yacTh mpexanaraercd KOHIENIUs UCCIEN0BaHUS M OCBOEHUS
JIyHBI, OCHOBHBIMM Y€PTaMH KOTOPOH SBIISIOTCA:

— pazJieNieHHe Ha OCHOBHBIE CMBICTIOBBIE U TEXHOJIOTUYECKUE ITAIIBI;

— TOCJIEI0BATEIBHOCTh OCYIIECTBIEHUS 10 MPUHLUIY «OT MPOCTOro —
K CIO)KHOMY»;

— MOCTENEHHOE pacIIUpeHue MPUCYTCTBUS YenoBeka Ha JIyHe, conpoBo-
KJIaeMoe ITOCTETIEHHOH 3aMEHOM JJOCTaBKH HEOOXOAMMBIX MaTepPHUaJIOB HX MPO-
H3BOJICTBOM C UCIIOJIB30BAHUEM MECTHBIX PECYPCOB;

— MOCTENEHHOE OCBOECHUE HOBBIX NPOU3BOJACTBEHHBIX TEXHOJOTUH, MX
pPa3BUTHE U YCIOXKHEHUE: OT MOJIY4YEeHUs BOJABI U KHCIOPOAA IO MPOU3BOJACTBA
KOHCTPYKLMOHHBIX MaTE€PHUAJIOB HA OCHOBE MECTHBIX PECYPCOB;

— MOCTENEHHOE pacIIUpeHNe NPOU3BOACTBEHHBIX BO3MOXKHOCTEH OT JKC-
MEpUMEHTAIBHON JEMOHCTPAIMHU U PELIEHHs 33/1a4 o AepKaHus (QyHKIMOHH-
pOBaHMs JIOKAIBHOW HAIUIAaHETHOH 0a3bl MO pa3BEPTHIBAHMS KPYMHOMACIITAO-
HOT'0 IPOU3BOJCTBA B HHTEPECAX 3€MHOM IUBUIN3ALUM;

— HUCIOJIb30BAHNE OCBOCHHBIX TEXHOJOTUM B JAadbHEHIIMX NMPOEKTaxX Oc-
BoeHUst HebecHbIX Ten COMHEYHOW CHUCTEMBI, B IIEPBYIO ouepens Mapca u acTe-
pOUIOB.

[MpuBoaMTCS OLEHOYHBIN IUTaH-rpadMK CO3JaHUS JIYHHOH 0a3bl M pas-
BEPTHIBAHMS JTYHHOI'O IPOU3BO/ICTBA.

UCCJIENOBAHUE BO3BPAIIIAEMOI'O AIIIAPATA
C BO31YIIIHO-PEAKTUBHOM JIBUT ATEJIbHOM YCTAHOBKOMN
B.IO. IOpses, B.I'. Bnacenko, /I.B. Mopo3zog, 1.A. Cobones

PaccmaTpuBaercs Bo3Bpamaemsblid anmapat (BA) muormpyemoro ko-
pabus a1t HoNETOB Ha HU3KUE OKOJO3EMHBIE OPOWTHI, TIIABHBIM OTJIIMYHEM KO-
TOPOTO OT CYLIECTBYIOIMX B HACTOSIEE BPEeMs SBJSIETCS HAJIUYUE BO3IYIIHO-
peakTUBHOM nBurarensHod yctaHoBku (BPJIY) m mocagounoro ycrpoiictBa
(maccu). B cocraBe BPJIY ucnonb3yrotest TypoopeaktuBusie nuratenn (TP/T).
B xauectBe nporotuna TP/] paccmarpuBaercs asurarens PJI-41 camonéra Bep-
TUKaJIbHOrO B371€Ta U nocaaku SIK-141. B Hacrosiee BpeMst TOYHOCTb TOCAKU
BA cocrasnsier 10 10 kM. OcHoBHas uzes ucnonb3oBanus TP/ B coctaBe BA
COCTOMT B KEJAHWH CHIDKEHHS IIpOMaxa IMPaKTUYeCKH /10 HYJs, T.e. obecrede-
HUS TTOCA/IKM Ha ITOJATOTOBJICHHYIO IUTOMIAAKY. JpyrUMH BO3MOXKHBIMH TEXHH-
YECKUMH PEHICHUSMH MOTYT OBITh, HAIPUMEp, UCIIONBb30BAaHUE PAKETHBIX JBH-
rareneil (KMIAKOCTHBIX, TBEPJOTOIUTUBHBIX), MCIONb30BAHNE HECYIIErO BUHTA.
Jl1s cHIOKEHMsT BEIMYHMHBI IPOMaxa BO3MOYKHO TaKXKe MCIOJIb30BaHUE Maparuia-
Ha.
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PaccmaTpuBaercs cxema cpeicTB oOecreueHHs MOCaIKd, B KOTOPYIO
Bxogat 2 TP]I, mapaurtor u maccu. TPl momkHBI 00eCeuuTh HEOOX OMMBIH
OOKOBOM MaHEBp Ha 3aKIIOYWTEIIEHOM 3Tale IMOCAIKA W MSTKYIO ITOCAJIKy.
[[Taccu MOMKHO OOECIEUUTH TallleHHE MOCAJ0YHON CKOPOCTH M yCTOWYHBOCTD
npu nocajake. Ilapamiror BBoOIUTCS Kak mojcucreMa, pesepBupytoiias TPJI.
Bo03MOXHO Kak «XOJOJHOE», TaK M «ropsivuee» Pe3epBHPOBAHUE, KOTOPOE pac-
CMaTpHUBaeTCsl KAaK OCHOBHOM BapUaHT.

[Ipu peanuzanuu HyJIeBOro npoMaxa BA NaHHOH CXeMBI MOXXHO OyneT
OTHECTHU K TPEThEMY MOKOJIEHUI0 BA, K KOTOpOMY OTHOCSITCSI KPbUIAThIE CXEMBI
BA ¢ nocanko#t Ha a3poapoM.

[IpoBeneno wuccienoBaHue OOBEMHO-TIOBEPXHOCTHBIX, adpOAWHAMHYE-
CKUX M MAaCCOBBIX XapaKTepUCTUK BA cerMeHTaabHO-KOHUYECKOH (HopMEr;
Mpe/IBapUTENIbHAS OLIEHKa OCHOBHBIX MPOEKTHBIX MapaMETPOB CPEICTB MOCAIKHU.
CdopMupoBaH TEXHUYECKUH OOJUK M OMPENEICHBI OCHOBHBIC XapaKTCPUCTHKH
BA ¢ BPJ1Y.

HEKOTOPBIE PE3YJIbTAThI UCCJIEJOBAHUI
MUJIOTUPYEMBIX KOCMUYECKUX KOMIIJIEKCOB
C IOMOIbIO YYEBHO-UCCJIIEJOBATEJIBCKOI'O
KOMITBIOTEPHOI'O CTEHJA
10.0. baxBanos, C.E. Ilyrauenko, A.A. Jlanryes, A.A. ['opOaHb,
B.H. 3umun, B.E. Memkosckuit, 1.H. Cupotkuna

HccnenoBanus, opraHu3oBaHHble B paMkax @DeaepanbHON LieneBOM
nporpammbl  «HaydHele u HaydHo-mengarormueckue kaapsl» B 2009-11rr.,
MO3BOJIMIM TIPOBECTH KOMIIBIOTEPHOE MOJAEIMPOBAHUE TaKOW  CIOXKHOU
TEXHUYECKOM CHUCTEMBl KaK MWIOTUPYEMBIH KOCMHUYECKUH  KOMILIEKC.
WnctpymeHt MOJIENTUPOBaHUS — BHOBb CO3aHHBIN yueOHO-
uccnenoBatenbckuii  kommbrorepusld  creHn  (YUMKC).  OObexramu
MOJICIUPOBAaHUsSl  SBWJIMCh ~ OKOJO3€MHAas M JIyHHas  KOCMMYECKHE
UHQPACTPYKTYypsl,  BKIIOYAIOUIME  JIOJTOBPEMEHHBIE M  TPaHCIIOPTHBIE
MJIOTHpYeMble OopOuTanbHbIe cpeacTBa. [IpoBepka cTeHaa NpPOBOIWIIACH C
WCIIONIb30BAHHUEM JIAaHHBIX 00 OpOUTANILHOM cTaHIMK «Mupy.

IIpencraBneHsl  mpeaBapuUTENbHBIE — PE3YJAbTaThl  MOJAEIHPOBAHUS,
JIeMOHCTpHUpyloue Hekotopble Bo3MokHocTH YMKC. Ha ocHoBaHuu
MIPOBEACHHBIX pacy€ToB IIOKAa3aHO, YTO JUINTENBHOCTh MpEOBIBAHUS U
KOJIMYECTBO UJICHOB OJKHITAXKa JIOJITOBPEMEHHOr0 OpOMTaJIbHOTO CpeACTBa
SIBIISIFOTCSL OTHUMH U3 OCHOBHBIX MapaMeTpOB, OMPEACISIONINX OOIIHe 3aTpaTh
Ha nporpamMMmy. C JIpyroil CTOpOHBI, B TOCIEAHHE TOABI ABTOMATHUECKHE
CpeICTBA UCCIIEOBAaHUS TUIAHET NPOJEMOHCTPUPOBAIIH IIUPOKUE BO3MOXKHOCTH
KaK IO CIIOKHOCTH BBITIOJIHSIEMBIX OIEpalMid, TaK U MO JIUTEIEHOCTH paboThI.
ITosToMy BHONHE BO3MOXKHO, YTO Ha HAa4yaJbHOM JTalleé HENOCPEACTBEHHOIO
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OCBOCHHSI TIAHET YEJIOBEKOM HaIlTaHEeTHAs MHPpacTpyKTypa Oymer paboTaTh B
peXHUME TMOCEIICHUS dKUMaxeM. J{JIs TONrOBpEeMEHHBIX OpOUTATIBHBIX CPEICTB,
CPaBHHUMBIX MO CBOMM XapaKTepHCTHKaM C OpOMTAJBbHON craHumueil «Mup» u
MexayHapoJHOH KOCMHYECKON CTaHIMEeH, MPUBEICHBI 3aBUCHMOCTH 3aTpaT Ha
OporpaMMmy OT TEPUOJAWYHOCTH TOCEIICHUS] JKUMaXeM JOJIrOBPEMEHHOIO
OpOHUTATIBHOIO CPE/ICTBA.

BbIGOP OIITUMAJIBHOI'O BAPUAHTA
TEXHOJIOT'MU CBOPKU KOCMUYECKOM 'OJIOBHON YACTHU
C BJIOKOM KOCMHNYECKHUX AIIITAPATOB
JJIs1 PAKETBI KOCMHWUYECKOI'O HABHAUYEHU A «(3EHUT-2SLB»
A.A. HUcaeB

JlanHas Tema mpuoOperna IMOBBIMIEHHYIO aKTYaJbHOCTh B CBSI3H C BO3-
pPOCIIMM HMHTEPECOM MHOCTPAHHBIX 3aKa34MKOB K 3allyCKaM HE OJHOr0 KOCMU-
YEeCKOro ammapara 3a OJUH IYCK PaKeTbI-HOCUTENs, a LEN0H Ipynmnsl COyTHU-
KoB. [Ipy 3TOM Ba)KHBIMH (haKTOpaMH SIBJISIFOTCSI TEXHUUECKHE PEIIEHHs, TI03BO-
JISIOIINME OCYIIECTBUTh TAKOTO POAA 3aJady, ¥ SKOHOMHUYECKash COCTaBIIAIOIIAs,
MO3BOJISIFOIIAS B Pa3bl COKPATUTh 3aTPAThI HA 3aITyCKHU.

HccnenoBanre BO3MOXHOCTH 3aITyCKOB OJIOKa KOCMHYECKHX amlapaToB
(BKA) sBnsiercs BasKHBIM aCleKTOM B Pa3sBUTHH HCIOJIB30BaHUS KOMILIEKCA
«3eHUT-M», 4TO B CBOIO OYEpE/b MOIJIO Obl CYIIECTBEHHO PACIIMPHUTh €ro 3Kc-
IUTyaTalluOHHBIE XapAaKTEPUCTUKHU, a TaKXKe MOBBICUTH €r0 MPUBJIEKATEIbHOCTh
KaK HaJEKXHOI0 MOCTABIIHKA ITYCKOBBIX YCIYT.

PaccMoTpeH BBIOOp ONTUMAalIbHOTO BapHaHTa TEXHOJOTHH COOPKH KOcC-
muueckoit ronoBHoi yactu (KI'Y) ¢ BKA mi1st pakeTsl KOCMHUYecKOro Ha3zHave-
nust (PKH) «3enut-2SLB» npu nmoxaroroBke K'Y Ha TeXHUYECKHX KOMILIEKCaxX
31-# u 42-i momaaok kocMoapoma bakoHyp.

KTY cocrour u3 nepexomnoro orceka (I[1xO), amantepa, aucreHcepa,
KOCMHYECKHX ammapartos, rojoBHoro oorekatens (['O). I[1xO, amanrep u auc-
neHcep, o0pa3yloT OJOK KOCMHUYECKHMX ammaparoB. /lucneHcep mpencTaBisieT
co00# MIIMHAPUYECKUI KIENaHbId OTCEK ¢ BHYTPEHHUM AuameTpoM ~ 990 MM
U JUIMHOM ~ 6,3 M. Y3JIbI MEXaHUYECKOH U 3JIEKTPUUECKOH CTHIKOBKU YCTaHOB-
neHsl Ha KA ¥ pacnionoXeHsl TaKUM 00pa3oM, 4To JIsi oOecTieueHns KperleHn s
KA nHa aucneHncepe cHelUaNNCT MO MOHTAXY AOIKEH paclojaraTbCsd BHYTPU
JCIIeHCepa. YUUTHIBasi CTECHEHHbBIE YCIIOBUSI pabOTHI BHYTPH JAMCIICHCEpa,
BO3MOXXHBI /IBa BapraHTa coopku BKA:

1. Bapuanrt ropusonraneHOl cOopku BKA ¢ wcnonb3oBaHHEM YHCTOM
KaMmepsl TexHudeckoro kommekca PH/PKH mnomanku 42 xocmMonpoma baiiko-
HYp.

2. Bapuanr BepTukanbHoi coopku BKA ¢ ncnons3oBaHneM TEXHUYECKO-
ro komimiekca KA/KI'Y mmomanku 31 kocMoapoma Baiikoryp.
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IIpuBenena ucropuueckas CIpaBKa O pPaHEE BBIIOJIHEHHBIX 3alycKax
PKH «3enut» ¢ BKA nHOCTpaHHBIX 3aKa34yukoB. [IpoBe/icH BEIOOpP ONMTHUMAIh-
HOTO BapWaHTa TEXHOJOrHH cOOpKHM KocMmuyeckoi ronoBHoi yactu (KIY) c
BKA nna PKH «3enut-2SLb».

KOCMHUYECKHUUN ATIITAPAT «YTM-JI» HA OCHOBE
YHUDPUIIUPOBAHHOI'O TPAHCIIOPTHOI'O MO1Y.JIS
C COJIHEYHOM DJIEKTPOPAKETHOM
JBUTATEJIBHOM YCTAHOBKOMN
A.B. Ponor

DQQPEKTUBHBIM CPEICTBOM ISl PEIICHHUS 3a7ad BBIBEACHUS KOCMHYE-
CKUX amlapaToB Ha BBICOKHE pabouue OpOUTHI (BKIIOUYAS TEOCTANMOHAPHYIO),
pa3BEPTHIBaHUS, KOPPEKIIMUA OPOUTHI U MOJUICPKAHUS KOH(PUTYpaIUU TPYIIITU-
POBOK CIIyTHUKOB SIBJISIFOTCSI HEPTOJIBUTATEIbHbIE CUCTEMBI C COJTHEUHOM dHEp-
TEeTUYECKON YCTAaHOBKOM U AJIEKTPOPAKETHOM JIBUTATENIbHON YCTAaHOBKOM.

B nacrosee Bpemst @I'YIT HITO um. C.A. JlaBoukrHa BeJIET OMBITHO-
KOHCTPYKTOPCKHE PadOTHI 10 CO3JaHUI0 HOBOTO KOCMHMYECKOrO ammapara Ha
OCHOBe yHHUGUIMPOBaHHOrO TpaHcnopTHoro monyns (YTM) c comHedHOH
3JIEKTPOPAKETHOM JIBUTATENBHON YCTaHOBKOM.

OcHoBHBbIMHU 3a1a4amMu «Y TM-/I» gBnstoTcs:

— 0TpabOTKa TEXHOJIOTHH HABUTAITUH U YIIPABJICHUS JIBIXKCHHUEM arlapa-
Ta MaJIOH TATOBOOPYKEHHOCTH C HEMPEPHIBHO PAOOTAIONIMMHE ICKTPUICCKUMU
PaKETHBIMHU JBUTATEISIMU MPHU TMOJETE MO JUIUTETLHOM MHOTOBUTKOBOW MpO-
CTPAHCTBEHHOHN TPAaEKTOpUU;

— MOATBEpXJIeHHE TpeOyeMoro pecypca COJMHEYHBIX Oarapeil m Gopro-
BBIX CHUCTEM B YCIIOBUSIX MHOTOKPATHOT'O MPOXOXKJIEHUS PAJUAIIMOHHBIX MOSICOB
3emy;

— OoTpaboTKa DIICKTPOPAKETHON JBUTATEILHOW YCTAHOBKH Ha OCHOBE
OJIOKOB U3 HECKOJILKHUX 3JICKTPOPAKCTHBIX JIBUTATENICH;

— BBISIBJICHUE BJIMSIHUSA IJITA3MEHHBIX CTPYH U 3JIEKTPOMArHUTHBIX MOMEX,
CO3/1aBa€MBbIX AJIEKTPOPAKETHBIMU JIBUTATEIISIMU;

— MPOBEICHUE TEXHOJIOIMYECKUX IKCIIEPUMEHTOB B YACTH KOHTPOJIS Ma-
paMeTpoB METEOPHO-TEXHOT€HHBIX Tell;

— U3YYEHHUE DIJIEKTPU3AIUHU U BO3MOXKHOCTH HCIIOJIb30BAHMS HOBBIX DJIEK-
TPOU3NIECKUX TMPUHIIAIIOB B HHTEPECaX CO3JAHUS MEPCIICKTUBHBIX KOCMHUE-
CKHX anmnaparosB.

B naneneiimem HoBbIN YTM Ha OCHOBE AJIEKTPOPAaKETHON ABUraTEIbHON
YCTaHOBKH IUIAHUPYETCS UCTIONB30BATh I OKOJIO3EMHBIX U TUIAHETApHBIX HC-
cnenoBaHuil. B OymaymieM miaHUpyeTcsl MOTHOCTRIO 3aMEHUTh PA3TOHHBIC OJOKH
Ha XMUMHYECKOM TOILIMBE, KOTOpPbIE celvac MCHONB3YIOT JJIS BBIBEJACHHUSI KOC-
MHYECKUX alapaToB Ha BEICOKHUE OPOUTHI M HA OTIETHBIC TpacKTopuu K JIyHe u
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mranetam CormHeuHOH cucteMbl. YTM, B oTim4me OT pa3roHHOro Onoka «Dpe-
raT», MOXXHO OyJeT yCTaHABJIMBATHL HE TOJHKO HA PAKETE-HOCUTEIC CPEIHErO
knacca «Coro3», HO U Ha TskENbIX «IIpoToHax» M Ha pakeTax HOBOT'O MOKOJe-
HUSL «AHrapa», 4To pacliipsieT BOSMOXKHOCTH 3aIyCKOB B MHTE€pPECAX HAYKHU.

DJIEKTPOMATHUTHASA CUCTEMA 3AIIUTHI
KOCMUNYECKUX AIMMAPATOB OT OPBUTAJIBHBIX OCKOJIKOB
B.A. Kepuoxxuukuii, A.B. Konbrues, JI.B. Konbrue

CymectByeT MHEHUE, 9TO eciu 10 2020 roja He HalineTcs crmocoba ouu-
CTHUTh OKOJIO3EMHOE IPOCTPAHCTBO OT OPOMTAIBHOIO MYyCOpa, TO 3aIyCK HCKYC-
CTBEHHBIX CITYTHHKOB CTaHET MpobieMaTHyHbIM. KocMudeckuii Mycop 3To Bce
HCKYCCTBEHHBIE O0BEKTHI M UX ()parMeHTHl B KOCMOCE, KOTOPhIE y)Xe He QyHK-
LIUOHHUPYIOT, HO MPE/CTABISIOT ONACHOCTH ISl pa0OTAIONINX KOCMHUYECKHX all-
napatoB (KA), B TOM umcie muiaoTHpyembIxX. Jis perieHus 3Toi nmpoOiieMsbl
MIpeJyIaraeTcsi UCIONb30BaTh pa3padoTannyto B BI'TY 3j1eKTpoMarHuTHYIO CUC-
Temy 3amuTel KA OT opOUTaNbHBIX OCKOJIKOB.

DJEeKTpOMarHUTHAS CHCTEMa 3allUThl OT OPOUTAIIBLHBIX OCKOJIKOB COCTO-
UT U3 JBYX 3alUTHBIX IUIACTHH U3 JIEKTPOIPOBOJSIIEr0 MaTepHuaa, yCTaHOB-
JICHHBIX W30JMPOBAHHO JPYT 3a JAPYroM B HaNpaBJIeHUH IOJIETa OpPOMTAIBHBIX
OCKOJIKOB M TIapaJuIENbHO TMOAKIIOUEHHBIE K WCTOYHHMKY HAIpsHKEHHS (TOKa),
JlaTYMKa KOHTAaKTa OpOWTAJBHBIX OCKOJIKOB, YCTAHOBJIEHHOTO Nepell BHYTPEH-
HeW 110 HaNpaBJICHUIO MOJIETa OPOMTANIFHBIX OCKOJIKOB 3aIMTHOH IIACTHHOM,
yeunutensi-popMupoBaresns. BeIxos gaTunuKa KOHTaKTa OpOUTAIEHBIX OCKOJIKOB
4yepe3 yCHIIUTENb-(hOPMUPOBATENh COSANHEH C 3aITyCKAIOIIUM BXOJIOM HCTOY-
HUKa HaIpsDKEHHs, KOTOPBIN BBHIOIHEH B BHJE YNPaBISIEMOr0 T'eHepaTopa UM-
IyJIbCOB HANPSKEHUS.

[TogoOHyIO 3amUTy OT OpOUTAIBHBIX OCKOJIKOB MOXKHO YCTAaHABJIMBATH
Ha moooit T KA, B ToM uucie n munorupyeMbix. OcoOEHHO 3TO aKTyaslbHO
noromy, uro Poccust u CILIA pa3pabaTsiBaroT HOBbIE nuioTHpyemble KA s
JIOCTaBKH KOCMOHAaBTOB Ha MexayHapoaHyto KocMudeckyto craHuuio (MKC),
JIyHy 1, BO3MOXKHO, acTepouzibl. B OJ0OHBIX MUCCHSX PUCKH CTOJIKHOBEHHUS C
KOCMHUYECKHM MYCOPOM U JPYIrMMH KOCMHYECKHMH OOBEKTaMH HEOOXOANMO
cBecTH K MuHUMYMY. EBpona n fAnonus x 2020 rony HamepeHbI MPOU3BECTH
JopaboTKy cBoux Tpy3oBbIX Kopabneil (ATV u HTV cooTBETCTBEHHO) s
ocyuecTiaeHus nuaotupyeMsix noiaéroB k MKC. Takyro 3ammry MOXXHO ycTa-
HaBJIMBAaTh [UISl 3aIUTH OOBEKTOB, Pa3MEMIEHHBIX Ha IOBEPXHOCTH IPYTHX
IUTaHET, JUIsl CHIOKEHUS PUCKA MOMNAJaHus B HUX acTepOuAa, a TAaKKe B UHIUBU-
JIyaJIbHBIX 3alUTHBIX YCTPOMCTBAX JUIsl BHEKOPAOEIbHOM JEsSTEIbHOCTH SKUIIa-
xa KA.

IIpuHIun nedcTBUS 3IEKTPOMArHUTHOM CHCTEMBI 3alllUTHl BO3MOXHO
HCMONB30BaTh HE TOJBKO A 3amuThl KA, HO U JJI1 OUUCTKU OKOJIO3EMHOTO
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MPOCTPAHCTBA OT OPOMTATIBHOrO Mycopa. Ha ocHOBe ommchIBAeMO# CHCTEMbI
MOXHO CO3/aTh CrieluanbHbiii KA i yHUYTOXEHUST OpOUTAIBHOTO Mycopa. B
Ka4yeCTBe MCTOYHUKA MHUTAHUS MOXXHO BBIOpATh SIIEPHYIO YCTAHOBKY, COJIHEY-
HBle OaTaper WM YTUIM3UPOBATH YHEPIHIO CTOJIKHOBEHHUS OPOUTATBHOIO MY-
copa ¢ 3IIEMEHTaMHM 3JICKTPOMATHUTHOH 3alUThl. DJIEKTPOMATHUTHAS 3alluTa
MOXET SIBUTHCSI OCHOBO# 6€30MacHOr0 PAa3BUTHS YEIOBEUECKOM JEATEILHOCTH B
MPOIIECCEe OCBOCHUS OKOJI03EMHOr0 TIPOCTPAHCTBA.

PACUYETHAS OIIEHKA PABOTOCIIOCOBHOCTH
BHYTPUBAKOBBIX KATIMJLJISIPHBIX 3ABOPHBIX YCTPOMCTB
IIPU JJEMCTBUU OTPULIATEJIbHBIX YCKOPEHUI
A.B. Koponrkos, B.b. CanoxxHukoB

B noxnaze mpezcraBieHa pacu€rHasi METOIMKA, MO3BOJISIONIAS OLEHUTh
JIMaIia30Hbl 3HAYEHUH ONpeAeNSIOmNX napaMeTpoB (00bEM KHUAKOTO TOILINBA B
TOIUIMBHOM Oake, pacxoJ| >KMJIKOro TOILIMBA NMpU padoTe ABHraTelbHBIX yCTa-
HOBOK (/1Y) kocmuueckux armaparo (KA), pasronnsix 61okoB (PB) n Bepxuux
CTyTICHEW PaKeT-HOCHUTEJICH, BOSHUKAONINE OCTATOYHBIC YCKOPSHUS U JIp.), ra-
pPaHTHUpYIOIIME INTATHYIO PabOTy paccMaTpHBaeMbIX KalUIPHBIX 3a00pHBIX
ycrpoticts (3Y).

3V ciyxar g odecredeHusl CIIOMHOCTH MOTOKA HIKOTrO TOIIMBA Ha
BXOJIe B PacXOJHYIO Marucrpaib 0aka BO BpeMs paboThl apurareins. B mepuon
aKTUBHBIX MaHEBpOB jeratenbHOro ammapata (KA, Pb u np.) JIY paboraroT B
Pa3IMYHBIX PEKUMAX IO JUTUTEIBHOCTH H IO PacXOAy TOIUTMBA BILIOTH IO MOJ-
Horo BeIkiIroueHusi. Ha Oopry KA BO3HHMKArOT ClOXXHBIE TIOCIIEIOBATENLHOCTH
W3MEHEHHsI OCTaTOYHBIX ycKkopeHuil. CerdaThie KamuisapHeie 3Y B cirydae BO3-
HUKHOBEHUS OTPHUIIATENFHBIX YCKOPEHUH (KOrja moj AeHCTBHEM CHII TSDKECTH
Macca JKUIKOCTH B TOIUIMBHOM Oake NmepeMeIiaeTcsi K IpOTHBOIOIOXKHOH oT 3Y
CTEHKE) CIIOCOOHBI yJEp>KHBATh ONpENeNIEHHBIH 00beM JKHIKOCTH (pe3epB) He-
TIOCPE/ICTBEHHO Y BXOJla B PAcCXOJHYIO0 Marucrpaib 0aka, rapaHTHpYs CILUIOLI-
HOCTP ITOTOKA XKHJKOT'O TOIUIMBAa Ha HEKOTOpoe Bpems. Hambonee KpUTHYHBIM
SIBIISIETCS BKJIIOUEHHE JIBUTATENSI TIPH OTPULATENIBHBIX YCKOpeHUsX. J[Burarenn
3aITyCKaeTcsl ¥ HauMHaeT paboTaTh Ha pe3epBe, YACpPKUBAEMOM KalWJUIIPHBIM
3Y. Ot pacxona ToIUIMBa 3aBHCHUT Kak BpeMsi paboTsl JIY Ha pe3epBe, Tak H
BEJIMYMHA TTOJIOKHUTEILHOTO YCKOPEHHMSI, ONpEAEsIonas BpeMs epeMeleHus
XKHUJKOCTH OT TPOTHBOIIOJNIOKHOW CTEHKM TomuMBHOro 6aka x 3Y. Iloka3zaHo,
yro 3Y cpaboTajo MTaTHO, €CIM K MOMEHTY BO3BPAIIEHUsI )KUIKOTO TOILINBA K
KanwusipHoMy 3V He Oblla HapylleHa CILIOMIHOCTHh MOTOKa JKHIKOTO TOILIMBA
Ha BXOJI€ B PaCXOJHYIO Marucrpaib Oaka, T.e. Ta3 He MoMaj B pacXOAHYIO Maru-
CTpasib TOIUTMBHOTO OaKa.
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ITACCUBHBIE CPEJICTBA OBECIIEYEHMH S TEIIJIOBOTI'O
PEXHUMA C QJIEKTPOHAT'PEBATEJISIMU JJ151 MAJIOTO KA
C.B. Hocunenko, C.B. Conossés, /I.M. PynkoBckuit

CpencrBa obecrieuenust TeruioBoro pexxuma (COTP) HeoOXomuMmbr st
MOJICPKAHUST TEMIIepaTyp MPUOOPOB M AIEMEHTOB KOHCTPYKIIMH B JOMYCTH-
MBIX Juana3oHax. Baxxno, uroosr COTP BeImonHsuta cBOU ()YHKIIUU B TCUCHUE
BCEr0 CPOKa aKTUBHOI'O CYILIECTBOBAHUS, HE Hajlarasi OrpaHUUEHUN Ha PEXUMBI
pabotel kocmuueckoro ammapata (KA), coxpaHss mpu 3TOM Takue CBOWMCTBA,
KaK Majasi Macca, BRICOKast HAJAEKHOCTh U 3PPEKTUBHOCTb.

AHanu3 OTEYECTBEHHBIX U 3apyOSKHBIX MalbiXx KA MO3BOJISET BBIABUTH
psan oOmmXx OCOOEHHOCTEH, KOTOpble 3HAYMTENILHO YCIOXKHSIOT 3ahady Io-
crpoenusi COTP na stux anmapartax. B mepByto ouepens — 3To Manas mMacca
KA (o cra xumorpammoB). Manast Mmacca o3HayaeT He TOJBKO YKECTKHE Orpa-
HuaeHus mo macce COTP, HO 1 Mairyto 00IIYIO TEIIOEMKOCTh CITYTHHKA, Clie-
JIOBATEJIEHO, TEMIIEPATYPhI PUOOPOB U 3JIEMEHTOB KOHCTPYKIMU OYIyT YyBCT-
BUTEJIbHBI K CAMBIM HE3HAYUTEIHHBIM MU3MEHEHHSIM B TEIUIOBBIX MOTOKax. Bo-
BTOPBIX, OOJIbINAs Pa3HUIIA IO TCIUIOBBIICICHUSM B JICKYPHOM PEXHME U pe-
)UMe (YHKIIMOHUPOBAHUS MO IEIEBOMY HA3HAYCHUIO, KOTOPAas MOXKET OTIIH-
yaThbcs Oojice yeM B JiBa pasza. B-TpeThux, HEOOXOAMMOCTH aJaNTHBHOCTH K
Pa3TUYHBIM BapUaHTaM OPOWT, UTO B IENISIX SKOHOMHUH CPEJICTB TO3BOJISET BbI-
BOJMTDH CITYTHUK B KaueCTBE MOMYyTHOM Harpy3ku. Ilpu moctaHoBKe 3ajauu ma-
paMeTpsl OpOUTHI MOTYT OBITH 33aJIaHBl B IIMPOKOM JHANAa30HE KaK IO BBICOTE,
TaK Y [0 HAKJIOHEHHMIO, YTO, B CBOIO OYepeab, NaéT OONbIIOe KOIUYECTBO BapH-
aHTOB BO3MOXKHBIX BHEIIHUX TEIUIOBBIX ycioBuil. Kpome Toro, HeoOXomammo
YUHUTBHIBATh, YTO Ha PAHHUX dTanax MNPOEKTHUPOBAHUS CYIIECTBYIOT €lIE U TaKhe
HEOIPEeIeNEHHOCTH, KaK MPUOOPHBIA COCTaB, IUKJIOrPaMMa pabOThI, BEIMYHHA
TETUIOBBIZIENIEHUH U, YTO OYEHb BAXKHO, U3MEHSIOIIASACS KOHCTPYKIIHSI, KOTOpPhIE
BBICTYNAIOT B KaueCTBE MCXOAHBIX JaHHBIX st mpoektuposiiuka COTP. Ha
STOW CTaJMMd OYEHb BAXKHO COCTABJISITH MOJENb JJIsi TEIJIOBBIX PAacuéToB Tak,
9TOOBI, C OJIHOW CTOPOHBI, IPOBEIEHHBIC BHIYUCICHUS TTO3BOJSUIA IIPUHUMATH
pelieHust, HeOOXOUMBIC TS IPOCKTHPOBAHUS, a C IPYTOM CTOPOHBI, HE TIepe-
TPYXKaTh MOJICNb HACTOIBKO, YTOOBI ITPH U3MECHEHUSIX B KOHCTPYKITUH TIPHX OJTU-
JIOCh TPATUTHh OOJIBIIOE KOJNMYECTBO BpEMEHH Ha €€ KOppeKTHpoBKYy. Heobxo-
JIUMO HalTH OajaHC MEXTy CTEIEHBIO JETATHPOBKUA MOJCIH, €€ OCTOBEPHO-
CThIO U BpPEMCHEM, HEOOXOMUMBIM JIISI BHECCHUS W3MCHCHHU W TPOBCICHHUS
pacuéra. BBuay HexxenaTeIbHOCTH UCTIOIb30BaHUSI AKTUBHBIX CUCTEM TepMOpe-
rynupoBaHus Ha Maibix KA, oOecriedeHHe TEIUIOBOTO PEeXUMa, TIPU MEPEUnc-
JICHHBIX BBIIIE OCOOCHHOCTSX, C OJHOW CTOPOHBI, CTAHOBUTCS CIIOXKHOM 3aja-
Yel, ¢ Ipyroil CTOPOHBI, OTKPBIBAET MPOCTOP JJISl TOUCKA ONTUMAJIBHBIX pelie-
Huil npu npoektupoanuu COTP.

Ipemtoxken Bapuant nocrpoeHus COTP ¢ riybokoll mHTErparmeil B
koHCTpYKIUio KA. TIpuOops! BEITONHEHBI B €MUHOM KOHCTPYKTUBHOM HCIIOJ-
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HEHUH, oOecreynBasi TEIUIOBOM KOHTAKT M Iepenady TeIUIOBBIX MOTOKOB. Mx
pacronoxeHue BpIOUpaeTcs ¢ y4€TOM TeIUIOBBIACIECHUN U IIUKIOrpaMMBbl pabo-
THI TaK, YTOOBI B IEPUOABI (PYHKIIMOHUPOBAHHUS U NHKOBBIX HATPY)KEHUU JeMII-
($upoBaTh pe3KOe W3MEHEHHE TEeMIIepaTypbl HCIOIB30BaHUEM TEIJIOEMKOCTEH
octasbHBIX TprOopoB. Takoi momxox k mpoekrupoBanuto COTP, Bxiouaro-
MM yJ4acTHe B MOCTPOEHUH KOHCTPYKTUBHOM cxeMsbl Bcero KA, HaunHas ¢ ca-
MBIX PAaHHUX O3TallOB, IO3BOJISIET OOECHEYUTH 3aJlaHHBIA TEIUIOBOH DPEXHM MU
BBICOKYIO HaJ&XKHOCTb, NPHU ATOM JaK€ BBIXOJ M3 CTPOS HEpE3epBUPOBAHHBIX
TEIJIOBBIX TPYO HE MPHUBEAET K OTKA3y BCETro U3/EIHS.

IPUHSATUE OITEPATUBHBIX PEIIEHUI B TPOLIECCE
IMAPUPOBAHUSI HEITATHBIX CUTYAIIMM ITPU YIIPABJIEHUU
NUJIOTUPYEMBIM KOCMUYECKHUM AIIITAPATOM
A.B. JloHckoB

CymiecTByIOMMI ONBIT YIPaBJICHUS TOJETOM IMIIOTHPYEMBIX KOCMHYe-
ckux anmaparoB (KA) nmokasbpIBaeT, 4To JOCTATOYHO YaCTO BOZHHUKAIOT PasiIiy-
HBIE, B TOM YHCJE 3apaHee He MPOrHO3UpyeMble, cUTyaluu. I1osBiieHne Takux
CHUTyallMii MOXET IPHUBECTH K ITOCIEACTBUSIM Pa3HOrO Xapakrepa, BIUIOTH 0
noTepy 00beKTa ympaBiieHWs. Takue CUTyaluu MOJYYWId Ha3BaHWE HEUITaT-
uele curyarmu (HC). B takux ciydasix HeoOX0AMMO ONepaTHBHO pemarth 3ajia-
4y JIMKBUJAIMN WIH OcTaHOBKH pa3BUTUS HC myTéMm BBIpaOOTKH M MPUHSTHS
OIIEPAaTHBHOTO PEIIeHUs] C Y4ETOM OCHOBOIOJATraloUIMX HNPUHIUIIOB YIIpaBIie-
HUA: oOecrieyeHne 0e30IacCHOCTH HKHIIAXKa, KU3HECIIOCOOHOCTh IMMIOTHPYEMO-
ro KA u BbINOJIHEHHE LIENIEBON POrpaMMBbl MOJIETA.

HC paspenstor Ha ciefyroolmue BUABL pacu€THbIE U HEpacuyETHBIE, pac-
CMOTpPEHHBIE U HepaccMoTpeHHble. B mponecce moarorosku KA x monéry co-
CTaBJISIETCS TepeueHb paccMOTpeHHBIX M pacu€THeix HC, paspabartbiBatoTcs
METOJIKH, WHCTPYKIIMU U aJTOPUTMBI 10 MX JUKBHAanuu. OJHAKO HE BCerjaa
nMeeTcss BO3MOXKHOCTH TPEAYCMOTPETh BCE HETaTHBHBIE COOBITHS, KOTOpBIE
MOryT npou3oiiti B monére. [ToaTomy, B ciaydae BOSHHKHOBEHHS HEPAaCCMOT-
penHoit 3apanee HC mim Hepacu€rHoOW, HE0OX0UMO ONEPaTHBHO (B pealbHOM
BpPEMEHH) MTPOBOANTH aHAJU3 CUTYAILIUH, OIPEEIATh MEPHI 110 €€ JTMKBUIALNH 1
pacronaraeMoe BpeMs UX pealu3allud, pa3pabaThiBaTh POrpaMMy HEOOXOqu-
MBbIX nelictBuii. HC penstcst mo crerneHr KpUTHYHOCTH Ha KaTacTpoduueckue,
KpUTHYECKHEe U HekpuTHdeckue. Takoe pas3/ielieHHe yKa3blBaeT Ha TpeOyeMylo
OIIEPaTHBHOCTH 110 UX YCTpPAaHEHWIO, T.K. JukBHaanus HC 3aBUCHT OT MpUYHHBI
1 (aKTUIECKUX 0COOCHHOCTEHN (CKOPOCTH pa3BUTHUS MTOOOYHBIX AP(EKTOB), cTa-
MK €€ BBISABJICHHS U MOMEHTA BPEMEHH, KOrJa OyayT HNPHHATHI MEPHI 10 YCT-
PaHEHHUIO.
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Paccmotpens! ykazannsle Buasl HC, npumeHsieMble aaropuTMbl U LUK-
JIOTPaMMBI IO JTMKBUAINH, BUJIbl ONEPATUBHBIX PEIICHUH MO YNpaBICHUIO MO-
J€TOM, IPUHUMAaEMBbIE B ClIyyae BOZHUKHOBEHUS pa3Hbix Buaos HC.

Pa3paboTka m mpuMeHeHHe aBTOMAaTU3UPOBAHHOW CHCTEMBI IO TPHUHS-
TUIO ONEpPaTHBHBIX pEIICHUH, HampaBieHHbIX Ha ycTpaHeHue HC paziauuHOoro
XapakTepa, MO3BOJIUT MOBBICUTh KAUECTBEHHBIN YPOBEHb YNpPaBIECHUS MUIOTH-
pyembix KA.

NJIAHUPOBAHUE IMMNPOBEJEHUSA SKCIIEPUMEHTOB
HA 3TAIIE ABTOHOMHOTI'O ITOJIETA TT'K «ITPOI'PECC»
T.B. MartBeeBa, B.B. Lipetkos

[Tnan rpyzonoroka Ha MexayHapoaHol kocmuueckoi craniun (MKC)
TaKOB, YTO IIOCJI€ BBIMOJHEHHS OCHOBHBIX 3a/lad TPAHCHOPTHOIO IPy30BOT0O
kopabnsa (TI'K) «IIporpecc» M OTCTHIKOBKH €r0 OT CTaHIIMHM PECypC BpeMEHH
npeObIBaHus Kopalis Ha opOMTE HE BCerja McYeplaH, MO3TOMY MOXHO pac-
CMaTpuBaTh BO3MOXXHOCTh HcHoib3oBaHusi TI'K nmmst pemieHus: MmpuKIIaaHbIX
3a1a4 — JUIsl IpOBeJeHUst KocMudeckux askcrepumenToB (KD). Ilpu nmanupo-
Banuu KO B aBToHOMHOM nonére TT'K u coctaBieHun mporpamMmMbl Nosi€ra He-
00XOIMMO YYUTHIBATH MHOXKECTBO Pa3JIMUHBIX (PAaKTOPOB: HEOOXOAUMOCTH BBI-
TIOJTHEHUS! TMHAMUYECKUX PEXUMOB (IIOCTPOSHHUS U TOAJIEPKUBAHUS 33/ 1aHHON
OpHEeHTalNH, paboThl ABUTATENEH), HEOOXOMUMOCTh TPUBSI3KH K 3aIaHHBIM 30-
HaM BHJMMOCTH WJIM BpeMeHaM U ycioBusiM KD, HeoOxoamMocTh paboThl Ha-
YYHOM ammapaTyphbl, eclii oHa ycraHosieHa Ha TI'K, HeoOxomumocTh ukcaruu
pesynbratoB KO u nepenaun nanHbix Ha 3emumo v ap. Cpoku nonéroB TI'K
4acTO KOPPEKTUPYIOTCS B 3aBHCUMOCTH OT TpeboBanuii nporpammel MKC, uro
COCTaBJISET ONpeAeNEHHYIO TPYIHOCTD NpH miianupoanuud KO na TT'K u nopoii
HE0OXO0ANMOCTb BHECEHHSI I3MEHEHNS B 3apaHee COCTABJIEHHbIE TUIAHbI.

OTMedeHbl OCHOBHBIE dTallbl miianupoBanus KO g aBToHOMHOr0 nosé-
ta TT'’K «IIporpecc» mocie pacCTHIKOBKH, aHAJIM3UPYETCS CoJlep KaHie pabodrx
MIpOrpamMM, HeJIeJIbHBIX U AETalIbHBIX IUIAHOB I10JIETa, KOTOphIEe pa3padaThIBatoT-
ca aa KO, npuBenensl mpumepsl miaaHupoBanusi KD u3 peanbHOro ombiTa
YIPaBJICHUS IOIETOM.

OIIBIT MONYJAPU3IAIINUA KOCMHUUYECKUX SKCITIEPUMEHTOB
U JOCTUXXEHUM C HCITOJIb30BAHUEM MHTEPHET-
TEXHOJIOI'H B SKCHEPUMEHTE «GREAT START» HA MKC
M.IO. bensie, O.H. Bonkos, H.B. Ukonnukosa, JI.B. Ckpunkusn, B.E. YTkun

B »ToM roay ucnonaunocs 50 JeT nepBOro NUiIOTUPYEMOTro KOCMHYeE-
ckoro nonéra. s monynsipuzanuu JOCTHKEHUM OT€UeCTBEHHOM KOCMOHABTH-
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KM B Hallell CTpaHe U B MHpe OBbLIO MpPEIIoKEHO B paMKax cekimu «Kocmuyue-
ckoe oOpazoBanue» mnpoectu skcrepuMeHT «GREAT START» («Bemukoe
Hayalo») ¢ Hay4YHO-00pa30BaTEIHHON JEMOHCTpAleld JOCTHKEHHH OTedecT-
BEHHOW MUIIOTUPYEMON KOCMOHABTHKH. Pa3paboTaHHBIN IPU MOATOTOBKE JKC-
nepuMeHTa uHTepHeT-opTan «llmanera Koponésa» (gagarin.energia.ru) u crie-
LUaJIbHAasl aHKETa IMO3BOJISIOT BCEM JKENAIOUIMM BBIPa3UTh CBOE OTHOIIEHHE K
BENMYaNIIEMY COOBITHIO B UICTOPHUH YEJIOBEYECTBA — IEPBOMY IHIOTHPYEMOMY
MoJETY B KOCMOCE, a TaKXe IO3HAKOMUTBCA C PE3ylbTaTaMU IPOBEIEHHBIX
skcriepuMmenToB. CoOpanHble Ha uHTepHeT-TopTane «lInanera Koponésa» ot-
BETHI PA3JIUYHBIX YHUBEPCUTETOB, OPraHU3alMi M YaCTHBIX IpakJaH Ha BOIIPO-
CBbl aHKETHI 3KCIIEPUMEHTa MEPUOAMUYECKH OTIpaBIsAOTCS Ha Poccuiickuii cer-
MeHT MexnynapoaHoit kocmudeckoid craniu (PC MKC), rne KocMOHaBTHI
3HAKOMSTCS C HUIMH M BBIOMPAIOT HanOojee HHTEPECHbIE OTBETHL. TelleBH3HOH-
HBIE PENOPTAXKU C YyUYaCTHEM KOCMOHABTOB Pa3MEILAIOTCS Ha HHTEPHET-IIopTaje
«IInanera Koponésa». Ha 3TOM ke MHTepHET-OpTane NpeICTaBIsIOTCS HEKO-
TOpBIE PE3yAbTaThl KOCMHUUECKUX SKCIEPUMEHTOB, PACCMATPUBAIOTCS BO3MOXK-
HOCTH, CBA3aHHBIE C UX UCIOIb30BAHUEM. Y YACTHUKAM HAIIPABIISIOTCS MO JJIEK-
TPOHHOMW ITOYTE WJIM BPYYAIOTCS JIMYHO JHUIUIOMBI, TOJATBEPXKIAIONINE UX yda-
ctre Ha MKC B Meponpusituu, NocBAMEHHOM 50-JI€THIO IEPBOro MoIETa Yeno-
BEKa B KOCMOC.

B pesynbrate BBITOIHEHUS 3KCIIEpUMEHTa Oy/IeT pa3paboTaHa METOANKa
TIONYJISIPU3ALUHA JOCTH)KEHHI OTE€UECTBEHHOW MUJIOTHPYEMO KOCMOHABTHKH C
MIOMOIIBI0 MHTEPHET-TEXHOJOTMH M JOBEAEHBI A0 HIMPOKHUX CJIOEB Hacele-
HUSI — CTYAEHTOB, YYalUXCs, CIENUAIMCTOB B Pa3IMYHBIX 00JIACTSAX U T.J. —
BO3MOXKHOCTH MHCIIOJb30BaHHUSA B XO3SIMICTBEHHOH MAEATENBHOCTU DPE3YyNbTaTOB
KOCMUYECKUX IOJIETOB.

OYTU COBEPHIEHCTBOBAHUA METO/JWKHU YIIPABJIEHUSA
" KOHTPOJISI HAYUHOM AIIITAPATYPBI
C YUETOM JOOCHAIIEHUSI PC MKC
MHOTI'OIIEJEBBIM JJABOPATOPHBIM MOAYJIEM
O.H. Boakos

JIy1s1 KOHTpOJISt M yIpaBJIeHUs] aBTOMAaTU3MPOBAHHON HAy4YHOMW armapary-
poii (HA) ma Poccuiickuii cerMeHT MexXayHapOJHOW KOCMHYECKON CTaHIIUU
(PC MKC) nHeoOxoauMo Mo TeleMeTpUH OTJIMYaTh IITaTHyl padory HA or
HEIITaTHOM paboThl 1 MUHUMH3HPOBATh BpeMs HaxoxJeHuss HA B HemraTtHOM
pexxuMe. Anmapatypa uH(opMmannoHHO-yrpasistomeid cucremsl (MYC) obec-
neyrBaeT HA mpuBsi3KoOi 10 BpeMeHH M 0aJUTMCTHYECKUMHU JaHHBIMU. [1pu 06-
pabotke neneBoi nHpopManuyu ¢ HA TOYHOCTh NPHUBA3KM HAay4HBIX JaHHBIX K
OOpTOBOMY BpPEMEHHU M OaJUITMCTUYECKUM JaHHBIM I OonbimuHcTBa HA s1BIISI-
ercsi BaxxHbIM mapamerpoM. IIpoGnemsr obecnieuenust HA tpebyembiMu craH-
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JlapTaMy 10 BpEMEHH M OaJUTMCTHKE pacCMaTpPHBAIOTCS MOCTAHOBIIMKAMH JKC-
NIEpIMEHTOB Kak HemratHoe QyHkuunonupoanune HA. K HemraTtHOMY (yHK-
LIMOHUPOBAHMIO OTHOCHUTCS M BBIX0A HA 3a 3a1aHHBIE TEeMIepaTypHbIE PEXKUMBI
paboThl, YTO NMPUBOAMUT K HeoOXoamMmocTH e€ BhIKIMoYeHHs. Emé onHoii He-
LITATHOW CUTYalMeH, C TOYKH 3pEHHMs IIOCTAHOBIIIMKOB IKCIIEPUMEHTA, SBIISIETCS
ToTepsl 1esieBoi MH(POPMALUK U3-3a MEPETIOTHEHUs] YCTPOMCTBA XpaHEHUs UH-
¢dopmaru B HA. B noknaze npeioxkeHs! IIyTH COBEPILIEHCTBOBAHUS METO/IH-
KM ympaBieHus W KoHTponss HA s onTumusanuu mpomecca yrpaBieHHs U
MUHAMH3aIUU padoTel HA B HEONTHMalIbHOM HJIM HEIITATHOM PEKUME C ydE-
TOM Bo3pactaHus komuuectBa HA, TpeOyromiei koutpons u3z LIYII, B cBs3u ¢
MIPEJCTOSAINEH MHTErpanueil MHOTOIIENeBOro Jadbopatopaoro Moayias (MJIM) B
PC MKC.

B vacraocTh, npemnaraercs st Beeit HA (CM n MJIM) BBecTH eanHbBIE
TIOBBILIIEHHBIE TPEOOBAHMS MO MOIYYEHHIO OaJUTMCTUKO-HABUTAIIMOHHBIX JIaH-
HBIX ¥ MeTOK BpeMmeHu. [locne mosBiienus Ha 6opty PC MKC HA, tpeGyromieit
BBICOKOTOUYHBIX JIAaHHBIX, OYy/IE€T BO3MOXKEH MEPEX0/] Ha eNHBIE BEICOKOTOUHBIE
TpeboBanus. [Ipu ananuse pabors! anmaparypsl 1Y C HeoOX01uMo nperycMoT-
peTh Bo3MOKHOCTh nonrydenus B LIYTI tenemerpruecknx cooOmieHuii 0 BBITTON-
Heranu MY C TpeboBaHMil MO MOITYICHUIO OAJTMCTUKO-HABUTAITMOHHBIX JTAHHBIX
W CHHXpOHM3alMK BpeMeHu. [Ipemiaraercs BBecTH equHble TpeboBaHus k HA
mo oomeny uHpopmarmedi ¢ UYC. Kpome crieruaan3upoBaHHOTO OOMEHA WH-
¢dopmarmeit mexxny HA u UYC HeoOxomumo pa3paboraTh THIIOBBIE cOOOIIe-
HUSL, TIPUTOJHBIE IS Kaxk1oi HA, 10 KOTOpPBIM MOXKHO JieNlaTh WHTErpajbHbIC
BBIBO/IBI 0 pabore HA u HaxoxIeHUH e€ B IITATHOM HJIM HEIITATHOM PEXHME C
yKa3aHMEeM IIpU3HaKa MPUYHMHBI HEWTaTHOro pexxuma. HeoOxomumo paspabo-
TaTh W €lMHbIE TPeOOBaHUs IO XpaHEHMIO IieieBoi mHpopmauuu ¢ HA: Bes
nHpoOpManus NobkHA mepenaBathes B UYC st mocnemyromei nepenayn Ha
3eMitio yepe3 pOCCHHCKHI BHICOKOCKOPOCTHOW KaHall mepenadyn MH(OpPMAIHH.
O0s13aTeNBbHO JIOIDKHO OBITH TPEyCMOTPEHO Pe3epBUPOBAHUE B BUJIE KOMHUPO-
BaHU Bcell 11eneBoi MH(GOpMaIiy SKUMakeM Ha CMEHHBIE KapThl MTaMSTH.

T.x. koHTpOJIH 32 paboToii HA OCyIIECTBISIOT HE TONBKO CIEITHATUCTEI
TPYNIIBI IeJI€BOM HAarpy3KH IVIABHOM ONEpPaTHBHOM TPYMIBI yHpaBJIEHHS, HO U
KypaTtopsl W IIOCTaHOBIIMKHA SKCIEPHUMEHTOB, HEOOXOJMMO IPEIyCMOTPEThH
BO3MOXKHOCTb (pOPMHPOBaHMs OIEPATUBHOTO 3aKitOueHHst o pabore HA, moc-
TYITHOTO BCEM YYacTHHMKaM JKCIEpUMEHTa M pa3meraemoro Ha cepsepe LIVII-
M BMecTe ¢ 1ieneBoi HHpOpMAaIUei.

OnepaTtuBHOCTH NoMydeHus1 nHopManmu o HaxoxaeHnn HA B Hemrar-
HOM pEeXHUMe, IIPUYHH Tepexo/ia anmapaTypsl B HEIITATHBIN PEXHUM, OMOBeLIe-
HUSI BCEX YYaCTHHUKOB DKCIIEPUMEHTa O BO3HHUKIIEH NpobiieMe TTO3BOJIUT paspa-
60taTh criocoObl MUHUMU3AIMH paboTsl HA B HEONTUMAaIbHOM WM HEIITATHOM
PEeKXHME U, COOTBETCTBEHHO, YBENMYUTH 3(P(HEKTUBHOCTH YIpaBJICHUS aBTOMa-
tuzupoBanHoit HA PC MKC.
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OCOBEHHOCTU UHTEI'PAIUN KOCMHUYECKOI'O
S3KCNEPUMEHTA «'MJIPOKCHJI» HA MEXKIYHAPOJHOM
KOCMUWYECKOW CTAHIIUA
T.IN. Pe3pyxuna, B.M. CunensuukoB, A.M. AnTumoB

Lenbro muaHupyemoro kocMuueckoro sxcrnepumenta (K3) «'uapokcuin»
B COCTaBE MHOTIOIEIEBOro JaboparopHoro monyns Poccuiickoro cermenra
MexyHapOJHOH KOCMHUYECKOW CTaHIIUH SBJSIETCSI BBISBICHHE JOJNTOBPEMEH-
HOM M3MEHYMBOCTH THAPOKCHIBLHOTO W3JIy4eHHs B 00JacTd JUMH BoimH 840—
1040 uM Ha BeicoTax 80-93 KM M M37IydeHUs 3€NEHON JTMHUU aTOMAPHOTO KU-
ciopoxa (557,7 um) Ha Beicotax 88—110 KM M X CBS3M CO CTPYKTYPHBIMH Ia-
pamerpamu atMocdepbl. I1onockl U3mydeHns: THAPOKCHIIa BHOCIT HAaUOOIBIIHIA
BKJIaJl B OOIIYIO PHEPTHIO CBEUEHHUs! aTMocdepsl. BMecTe ¢ KOHTHHYYMOM OHH
co37ar0T O0KoJ0 87% o0Iiero cBe4eHus, BKIJIAJ 3€IEHOW JIMHUM aTOMapHOIO
kucnopona cocraisier okono 10%. [IpoBeneHre Takoro sKCnepuMeHTa BbI3Ba-
HO OOJBIION 3HAYMMOCTBIO B3aMMOJCHCTBUS BBICOKOPEAKTHBHOIO paauKalia
runpokcmia (OH) ¢ ocHoBHBIMU KoMITOHEHTaMu atMochepsl N,, O,, O, a Takke
HEOOXOANMOCTBI0 OOOCHOBAaHUSI Pa3HOOOPA3HBIX MPUMEHEHWH STHX JaHHBIX,
HaINpHUMep, T UcclleNoBaHust 3(PEKTOB II100aIHHOTO ITOTEIUICHNSI.

[TpuBeneHo onucanre KOCMMYECKOro dKCHepuMenTa «I uapokcumy», ycr-
poiictBo criekTpodoromeTpryeckoro komruiekca (CPK), koTopslii ucrons3yer-
cs mipu mpoBenenun K3, paccmatpuBaroTcs ocodenHoctu unterpanuun COK B
MHOTOIIENICBOH JTabopaTOpHBI MOAYNE Poccuiickoro cermeHta MexayHapoI-
HOU KOCMUYECKOH CTaHIMH, a TAKXKe MpernoiaraeMblie pexxuMbl pabotel COK.

PE3YJIbTATbI UCCJIEJOBAHUM IJIASMEHHOM OBCTAHOBKH
HA BHEITHE IOBEPXHOCTH MKC,
MHOJYYEHHBIE B XO/JIE NPOBEJEHU S K3 «IIJIABMA-MKC»
E.M. Teepnoxieoosa, A.T'. Kopcyn, I'.®. Kapabamxkak, O.}O. Kpusoamosa,
E.A. Jlaneruna, O.H. Bonkos, A.lA. Manxenei

B pamxkax xocmudeckoro skcnepumenTa «IInazma-MKCy» Ha 6opty Poc-
cuiickoro cerMeHTa MexyHapoaaoi kocmudeckoit craniuu (PC MKC) ¢ 2005
o 2009 TT. IPOBOAMINCH UCCIICIOBAHUS TUIA3MEHHON OOCTAHOBKU HA BHEIITHEH
nosepxHoctd MKC no xapakTepucTHKaM ONTHUECKOro H3iIydeHus. B xoze
SKCIIEPUMEHTA M3Yydallach 3aBUCUMOCTh THaNa30Ha MHTEHCUBHOCTHU DIIEKTPOdH-
3MYECKUX IIPOIECCOB B IUIA3MEHHOM OKPY)KEHHH CTAHIMHU OT KOH(UTyparuu
MKC u ee nonoxenusi Ha opOUTe, OT PabOTHl BHEITHUX OOPTOBBIX CHCTEM U
CE30HHOI0 M3MEHEHHs BHEIIHUX KOoCMHMYeckux ycnoBuil. Ilpu npoBeaenun us-
MEpEHHI KCIIONIb30BaNIach CIEKTpo30oHalbHas cucteMa «Puanka-MB-Kocmocy»
JUISL TIOJTYYEHUSI ¥ PETHCTPAIi M300pakeHNi M CIEKTPOB M3JIy4EHHsI B OITH-
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yeckoM U UK auamazoHax pa3jiuyHOro THUMA 3JIEKTPOPA3PSAHBIX MPOIECCOB,
npoucxosumx kak Ha noepxHocTd MKC, Tak u B MIa3MEHHOM OKpYKEHUU
CTaHIIUH.

B noxnane npencraBieHbl pe3yabTaThl, HOTYYEHHBIE B XO/1€ SKCIIETUINI
MKC-11-MKC-20 npu uccienoBaHUM pa3IMYHOrO THIA MPOIECCOB, CPEIH
KOTOPBIX: B3aUMOJIEUCTBUE CTPYU KCEHOHOBOH IIa3Mbl, CO3/1aBaeMOH I1a3MeH-
HBIMHU KOHTakTopamu (0mok Plasma Contactor Unit — PCU), ycraHOBI€HHBIMU
Ha Amepukanckuii cermeHT MKC, ¢ HaOeraronmM MOTOKOM aTOMAapHOTO KU-
CJI0poJa; B3aUMOJIEUCTBUE CTPYU KCEHOHOBOM IUIa3Mbl C MAarHUTHBIM IOJIEM
3eMid U C pa3sHOMMEHHO 3apsDKEHHBIMHM 3JIEMEHTaMU KOHCTPYKLMU CTaHIMH.
OrnucaHa NMOCTaHOBKA HCCIENOBAHUN ONTHUYECKUX XapaKTEPUCTUK B KOCMUYE-
ckoM skcniepumenTe «Ilnazma-MKC» u npoaHanu3upoBaHbl SKCIEPUMEHTANb-
HBIC JITAHHBIC O CIEKTPAIBHBIX XapaKTEPUCTHKAX OKOJIO0OOBHEKTOBOW CpEIbl B
YIBTPpa(UOIETOBOM, ONITHYECKOM U OJIKHEM HH(GPAKPACHOM JUAIa30HaX.

YTOYHEHHUE KOOPJIUHATHOM IPUBSI3KU
OBBEKTOB B OTKPBITOM OKEAHE
IPU NPOBEJIEHUU YKCIIEPUMEHTA «CEMHEP»
2.9. Capmumn, JI.H. Pynés, O.H. Bonkos, B.A. boratbsipés,
B.B. Ps3annes, I'.I1. Bantonun

OtpaboTKa onepaTuBHBIX CIIOCOOOB U OOPTOBBIX CPEACTB KOOPANHATHOMH
MIPUBSI3KN TAaHHBIX (oTorpadMpoBaHus W BU3YaJbHBIX HAOJIOAECHUN HCCIemye-
MBIX OKEaHOJOTMYECKHX SIBJIEHMH HPOMBICIOBOTO 3HAa4EHHs] M3 KOCMOca NpH
npoBeaennn skcnepuMenta «Celinep» B 2009-10 rr. BbIsSIBHIA psifi 0COOEHHO-
CTel MPOBEJCHUS IKCIIEPUMEHTA, BIUSIIONIMX HA TOYHOCTH KOOPIMHATHOM MpH-
Bs3KH (poTorpaduii, moryyaeMbIXx KOCMOHaBTaMH.

OCHOBHBIM CITIOCOOOM TIpOBeNieHHsT (POTOCHEMOK NMpH TPOBEAECHUN JKC-
nepuMenTa «CeliHepy SIBIISUIaCh ChEMKA ONEpPaTOpaMu MOBEPXHOCTH OKeaHa ¢
pyk 0e3 xéEcTkol (ukcamu QoToanmnapata Ha WUTOMHHATOpe. [Ipu oTKIIOHE-
HUSX (QoToanmapaTa OT HajJupa ONepaTrop JaBayl TOJIOCOBOW KOMMEHTapuil O
pa3Mepax OTKJIOHEHUsI OcH (hoToamnmapara «Ha rias3». Takoi crnocob 1aér cye-
CTBEHHBIE IMOIPEITHOCTH HPUBSI3KH (POTOM300pakeHni, KOTOpble MOTYT OBITh
KOMITEHCUPOBAHBI, TOJBKO €CIIM B KaJp Iomnanaer Oeperosas nuaus. C ydérom
TOTO, 4TO pa3Mep Kazapa (GOTOCHHMKA ¢ MeXIyHapoaHOH KOCMHYECKOW CTaH-
i (MKC) 1754120 kM, Bce ¢dororpadupyemble paiioHsl BOIM3H OeperoBoii
JIMHUM TIONAAI0T B 30HY TEPPUTOPHUANBHBIX BOJ NPHOPEXHBIX TOCYIApPCTB.
HanGonpmmii xe nHTEpEC Uil M3ydeHHs: OMONPOAYKTHBHBIX PaliOHOB OKeaHa
TIPE/ICTABIISIOT PaliOHbI CBOOOIHOW AKOHOMHUYECKOM 30HEI.

Jlis ynydieHns KOOpAWHATHOM MPUBS3KA OOBEKTOB B OTKPHITOM OKEaHe
aBTOPHI TPE/JIararoT Ucroib3oBaTh anmnaparypy ®@CC, ycTaHOBIEHHYIO Ha Ha-
JmupHbIA wuttoMuHaTop Poccmiickoro cermenta (PC) MKC. Ammapatypa ©CC,
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nmocraienHas Ha PC MKC B cepenune 2010 r. cocTouT w3 MOHOOI0KA U3 (o-
toammapara Nikon M CIEKTpOMETpa, COCTUHEHHBIX MapayuiensHo. [lpu ycra-
HoBke ®CC Ha crnenuanbHBIA KPOHIITEHH MMEETCS BO3MOXKHOCTH MOJYyUYEHHUS
WHpOPMANUU 00 OTKJIOHEHUSX KPOHIITEHHA ¢ TOYHOCTHIO TOPSIIKA HECKOIBKUX
VTJIOBBIX CeKyHJ. TakuM 00pa3oM, MOKHO MONYYUTh HH(DOPMAIIUIO O Halpas-
JIeHMH ocu (oToammapata oTHocuTenbHO HamupHoi ocu MKC. Taxxe oveHb
Ba)KHA TOYHOCTHh BBICTABKH YacOB (poToammapara mo 00pToBeiM yacam. OObIU-
Hasi TOYHOCTh — | CeKyHJIa — B JJAHHOM cllydae He MOaXoauT. Tpedyercs yBe-
JIUYCHUE TOYHOCTH m3MmepeHuid He xyxe 0,1 cek. Jlomomuss 3Ty wHOpMaIuio
nHpopmanueii o nonoxenun MKC, nony4daemoii ¢ npuemnukoB GPS1 u GPS2,
aBTOPBI PACCUUTHIBAIOT CYLIECTBEHHO YJIYYIIUTh TOUHOCTh KOOPAMHATHOMN NpHU-
BSI3KH OOBEKTOB B OTKPHITOM OKEaHE M 00ECHEYUTh MOPCKHE CHIPHEBEBIC HCCIIE-
JTIOBaHUS HOBOW Ka4eCTBEHHOM HH(pOpMAaIIHEH.

TEPMOSMHUCCHUOHHAS TEIIJIOBASA 3AIIUTA
ABUALIUOHHO-KOCMUYECKUX CUCTEM BBIBEAEHU S
B.A. Kepuoxxunkuii, A.B. Konbrues

C ueneto obecrieueHus: Oonee KOMGOPTHOTO CYNIECTBOBAHUS [TUBUIIN3A-
UM HeOOXOAUM OBICTPBIN U HAJEKHBIN CIIOCO0 MEepeMEICHHS Ha OKOJIO3EMHEIC
OpOUTHI M 00paTHO pa3IMYHBIX OOBEKTOB. B KauecTBe Taknx OOBEKTOB MOTYT
BBICTYNATh 3KHUITAXXN CTAHIIMH, OOCITY>KUBAIOIMH IepCOHA OpOUTABHBIX 3aBO-
JIOB ¥ IPOM3BOIUMAsl MU MPOAYKIHMS, TypHcThl U jp. IloaTtomy paccmarpuBa-
€TCsl MHOXKECTBO Pa3jIMYHBIX BaPHAHTOB CPEJCTB BBIBEICHUS, B TOM UHUCIE U
aBHaIMOHHO-KocMuueckue cucreMsl (AKC). OmHako, 11 pa3paboTKu U co3/ia-
Hust AKC HeoOXOomMMO HMMETh TEXHOJIOTHH, OOeCIeYHMBaIoIIne BO3MOXKHOCTH
MHOTOKPaTHO COBEpIIATh JJIUTENBHBIN MONET B aTMOC(epe ¢ THIEeP3BYKOBEIMU
CKOPOCTSIMH 0€3 IOTepH TEXHHYECKHX XapaKTepHCTHK THIIEP3BYKOBOTO JIeTa-
tenpHoOro anmapata (I'JIA), To ecThb CIBHHYTH «TEIUIOBOH Oapbep» B CTOPOHY
OonbInx ckopocreil. OCBOeHHE TaKUX TEXHOJIOTHH TaKXKe ITO3BOJIUT CO3/1aBaTh,
HalpuMep, TUMEP3BYKOBBIE MAacCAXUPCKUE U TPY30BBIE CaMOJETHI, KOTOpHIE
CMOT'YT INPEOJI0IEBATh THICSYM KHUJIOMETPOB PACCTOSHHMS 38 OTHOCHUTEIHHO KO-
potkoe Bpems. [losiBiieHrne TaknX BO3MOXKHOCTEH MMeeT O0JIbIoe 3HaYeHUE st
Poccuu ¢ GonbInoi mpoTsHKEHHOCTRIO €€ TepPUTOpUI B IDIaHE O0CCIICUCHHUS
poCTa 1 pa3BUTHS IKOHOMHUKH M XO3SIHCTBEHHOH AESTEIHHOCTH M OTBEYAET BbI-
30BaM BpPEMEHH.

B kauecTtBe cpencTBa MpeooeHHsl «TETUIOBOTO Oapbepay Mpeiaraercs
ocHamath ['JIA KOMIUIEKCOM CHCTEM 3JIEKTPOHHOTO OXJIa&KACHHS Ha OCHOBE
MPSIMOTO NPe00pa30BaHMs TETUIOBOI YHEPIHH B AneKTpuuecTBO. OCHOBOH JaH-
HOT'O KOMIDIEKCa JAO0JDKHA SBUTHCS CUCTEMa aKTMBHOW TEPMOAMHCCHOHHOM TeT-
noBo#t 3ammThl (ATT3). [Ipeanaraercst TexHoOMOrus TerIoBoi 3ammThl [JIA,
OCHOBaHHAs Ha SIBJICHUM TEPMO3MHUCCHOHHOTO OXJIAXKJICHUS C OJTHOBPEMEHHBIM
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MIPSIMBIM TIpe00pa30BaHUEM TETUIOBOM SHEPrHH a’pOAMHAMUYECKOro Harpesa B
ANEKTPUYECKYIO Hepruo. [Ipy Mconp30BaHUM JaHHOM TEXHOJIOTMH HOCOBBIE
YacTH, TepeJHuEe KPOMKH Kpblla, CTAOMIM3aTOPOB U JIp., T.€. Haubojee Terio-
HaNpsDKEHHBIE YY9AaCTKU KOPITyca, UCTIBITHIBAIONINE HHTEHCHBHBIA a3pOIMHaAMU-
YEeCKUI HarpeB, NPEICTaBISIIOT COOOH YCTPOMCTBa, peau3yIoIIUe Crocod
ATT3. YacTb TEIIOBOM SHEPTHH adpOJAUHAMHYECKOTO HArpeBa mpeodpa3yercs
B DJIEKTPUYECTBO, CHIDKAs TEIUIOBOE BO3JCHCTBUE HAa AJIEMEHTBHl KOHCTPYKIUU
I'JTIA ¢ ATTS3. [NonydeHHast TaAKUM CIIOCOOOM 3JICKTPUYCCKAsT SHEPTHS UCTIONb-
3yercst s oOecriedeHHss (DYHKIMOHMPOBAHMS PA3JIMUHBIX THIIOB OOPTOBBIX
CHCTEM, YTO pPaCIIMpsieT BO3MOXKHOCTH (POPMHPOBaHMS KOHIEIIMHA M 00IHKa
I'JIA.

B xone mpoBommMbIX pacu€roB ObUTa NMPOM3BEIEHA OLEHKa pPabOTHI
ATT3 B cocraBe ['JIA pa3iau4HBIX THIIOB, B TOM YHCJIE B COCTaBE OPOUTAIBHOIO
camornera (OC) tuma Space Shuttle Bo Bpemst criycka ¢ opoutsl. [lomydeHHoe
ITMKOBOE 3HAYEHHUE DIICKTPUUECKOH MOIIHOCTH, TEHEPUPYEMOil BO BpeMsi pabo-
Tl ATT3 mepenHeil KpoMKH OZHOrO Kpbuia mpu crycke ¢ opourel OC Tuma
Space Shuttle, mpeBocxomut 3nauenue 150 kBt npu cpeanem KITJI npeobpazo-
BaHuA 8%. [lomydeHHOE 3HaUEHUE SIEKTPUUECKON MOIIHOCTH BBILIE MPEABIAY-
omx OIeHOK Ha 15%. MoxxHO moAOupaTh APYrue 3HAYCHHS HANPSOHKCHUS Ha
Harpy3ke B IPOLIECCE CIIyCKa, COOTBETCTBYIOLIUE, HAIPUMEpP, MAaKCUMAIEHOMY
KII/I npeoOpa3oBaHus TEIUTOBOI SHEPTHUH a3POAMHAMUYECKOr0 HATPEBa B JICK-
TPHUYECTBO.

B xone pacuéra mpousBoAMIach OLIEHKA MAKCHMAJbHOM TeMIEepaTyphl,
JIOCTHTaeMOM OTJIENIbHBIMU y9YacTKaMH BHEUIHEH 000J0YKHM W3 Boib(pama, H
BBINOJHSJIOCH CPABHEHHE C HATPEBOM TOMH ke 0bonouky, Ho 6e3 ATT3. Makcu-
MaJIbHOE 3Ha4YeHHE TeMIepaTypsl B KaKIbI pacuETHBIH MOMEHT CITyCKa C Op-
OWTHI OKa3aJlOCh HAMHOTO HIDKE aHAJIOTHMYHBIX 3HAYEHWH Uil KpOMKH 0Oe3
ATT3. Haubonbiast pasuuia Mexay Humu gocrurana yposus 700°K, uro ro-
BOPHT O BBICOKOH cremneHu addexruBHoct npuMeHenus ATT3 B cocraBe Kpbl-
JaThIX ciyckaeMbix anmnapatoB u AKC.

TEILJIOBOM PACYET 3ﬂEKTPOPAﬂHOH3ﬂEﬂHﬁ, BXOJALIUX
B COCTAB ITIPUBOPOB PAJIMODJIEKTPOHHOMU AIIMTAPATYPBI KA
J.M. Pyaxosckuii, C.M. Xpamos, C.B. Mocunenko

TpeboBanus 0 HAAEKHOCTH K BHOBH pa3padaThIBaeMbIM IprOOpam pa-
JIMO3JIEKTpOHHON ammapaTypsl (PDA) xocmnueckux ammapatoB (KA) mpeabss-
JITIOTCS 04YeHb skécTkue. Hanéxuocts nmpudopoB POA ompenensiercs HanéxHO-
CTBIO KaXJ0ro anekrpopanuousaenust (OPU), Bxomsiero B cocraB npubopa.
OpHUM M3 NapameTpoB, BIUSIONIMX Ha MHTEHCHBHOCTH OTKAa30B ITOJIYMPOBOJI-
HukoBoro DPU, sBnsercs temnepatrypa kpucramia. CoraacHO ypaBHEHUIO Ap-
peHuyca, YCTaHaBIIUBAIOIIEMY 3aBHCHMOCTb CTENIEHU Jerpajalii KpucTayia
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OPU ot ero temnepaTypsl, Ipu yBeaudeHuu temneparypsl Ha 10°C uHTEHCHB-
HOCTh OTKa30B yBEIMUYUBAETCA B ABa pa3a IpH sHepruu axrusanuu 0,8 5B, npu-
BOAMMON B HOPMAaTHBHOM JTOKyMEHTAallUM Ha MUKpocxeMbl. M3 atoro cnemyer,
410 0c000€ BHUMAaHUE NMPHU MPOEKTHPOBaHUH MpuoopoB POA crenyer ynensts
TeMnepaTypHbeIM pexxumaMm DPU, BXonsmux B UX COCTaB.

Jls npeoTBpamieHus MpeBbIIICHUs] TEMIIEPATYPHBIX PEXKUMOB KayKIA0T0
OPU na srane npoektrpoBaHus NpudbopoB POA HeoOX0quMO MPOBOAUTH TeTl-
soBo# pacuér. [IpuuéMm TermoBoil pacyér JOMKEH OBITH MPOBEICH HAa CTAaIUU
pa3paboTku paboueii KOHCTPYKTOPCKOM JOKYMEHTAIIUH U JUTS TPUOOpa B IIEIIOM
(BKITIIOYAsl KOpITyC, IevaTHyo miaty, OPU).

B nacrodiiee BpeMs Ui TEIUIOBOro pacdéra MoayrnpoBOAHUKOBEIX OPU
B COCTaBe NMpUOOpa MPUMEHSIOTCS JIBa OCHOBHBIX MO/IXO/a!

1. CocraBnstroTcsi MOAPOOHBIE TEOMETPHUYECKUE U TEIUIOBBIE MOJIENH Ca-
MbIX TertoHarpyxeHHbix OPU. T1o moAroToBI€HHBIM MOJEINSAM OCYIIECTBIIAET-
csl YMClIeHHOe MojienupoBaHue kaxaoro OPU nesaBucumo ot apyrux. Termo-
BoIenienne DPU npu aToM cumMTaercs MaKCUMaJIbHBIM U cTannoHapHbIM. OpHa-
KO, JaHHBIM TIIOIXON SIBJISETCS HEKOPPEKTHBIM, TaK KaK B HOPMAaTHUBHO-
TEXHUYECKON JTOKyMEHTAllUM OTCYTCTBYET KpPUTEpUH TEIIOHArPY>KEHHOCTH
OPU, ompenenstoniunii, CTOUT JIM BKJIIOYATh TOT win uHOM DPU B TemnoBoii
pacuéT; NpUHIUII HE3aBUCUMOCTH TEIUIOBOIO pacuéra OTAeNbHO B3dTroro DPU
HE YYUTBIBAET BO3MOXKHBIE TEIUIOBbIE BiusiHUS DPU npyr Ha apyra.

2. B nanHoM momxoxe paccuuthiBatoTcs Bce DPU B cocraBe mpubopa
POA. CocraBnsatorcst «ABYXpe3UCTOpHBIe» Moaenu kaxjaoro OPU. JIByxpesu-
CTOpHasi Mofenb HonynpoBoAaHnkoBoro JPU mpezcraBnsier cobolf COBOKYTI-
HOCTh TEILIOBBIICISIONIEro 3MeMenTa JPU (kpucraiia) u ABYX TEIUIOBBIX CO-
MIPOTUBJICHUH (KPHUCTAJUI — OKpYXarollas Cpela» W «KpUCTAI — IIe4aTHas
iata»). HemocTatkoM qaHHOTO MOAXO/a SIBISIETCSl OTCYTCTBUE MH(POPMALIMH O
BBIIIEYKA3aHHBIX TEIJIOBBIX CONMPOTUBIEHUAX. J[axke ecy TerIoBbIe COPOTHB-
JIeHUsI yKa3aHbl pazpadorunkoM DPU B cOMpOBOMUTENHLHONW JOKYMEHTAIMU, TO
OHM yKa3aHBbl JJIsl KOHKPETHOH TemriepaTypsbl. T.e. nHdopMalus o 3aBUCUMOCTH
TEIUIOBBIX CONPOTHUBIIEHUH OT TeMIepaTyphl OTCYTCTBYET.

[IpencraBnena MeToauKa TEIIOBOro pacuéra mpudopoB POA. Tlpemno-
XKeH Kpurepuit oroopa IPU kak 1o abCONMOTHOMY TEMJIOBBIAEICHHUIO, TaK U TI0
3¢ PEKTUBHON IIOTHOCTH TEIUIOBOro nortoka rpymnsl OPU, koropeie HeoOXo-
JUMO y4YUTBIBaTh Ipu pacuére. [IpencraBieH moaxoa K reOMEeTpUYecKOMY Mo-
nenupoBanuo OPU. Jlng MonenupoBaHus ¥ pacy€ToB TEIIOBOro pexuma OPU
ucnonp3oBaiguck nporpammubeie komruiekcbl FloTherm u FloPACK (Mentor
Graphics). [IpeacTaBnensl pe3ynbratel pacuéra KOHKpeTHoro nmpubopa. IIpen-
CTaBJICHBI PE3YJIbTaThl SKCIIEPUMEHTOB M0 TaHHOMY IIpUOOpYy.
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Cexuus 3. «K.93. IHOJIKOBCKHW 1 MEXAHUKA
KOCMMYECKOTI'O IOJETA»

CPABHUTEJIbHBIA AHAJIN3 PA3JIMYHBIX METOJIUK PACUETA
OCHOBHBIX ADPOIUHAMHNYECKHUX XAPAKTEPUCTHUK
PAKETBI-HOCUTEJISA KOCMHUYECKOI'O HABHAYEHU A

E.A. Konana

B Hacrosmiee BpeMst osIBIsIETCs BCE OObIIe BO3MOXKHOCTEH YUCICHHO-
IO MOZAENMPOBAHUS a3POANHAMUYECKHX XapaKTEPUCTHK C IIOMOIIBIO COBPEMEH-
HbIX makeroB mporpamm (ANSYS, Flow Vision u ap.), KoTopoe yxke JToKa3aio
cBOIO 3((peKTUBHOCTh ¥ MBITAETCS KOHKYPUPOBATh C SKCIEPUMEHTAIHHBIMU
nccnenoBaHusiMu. Ho mpoBeieHre Takux pacy€roB SIBISETCS TPYHOEMKHM, 3a-
HUMaeT OOJIbIIOE KOJMYECTBO MAIIMHHBIX PECYpPCOB, UTO B PE3YNIBTATE CKa3bI-
BaeTCsl Ha CTOMMOCTH pacuéra M MPOEeKTa B LEJIOM.

[Tpn pacuérax NMUIOTHBIX ITPOEKTOB MJIM pacyérax Ha dTale NpeiBapH-
TENILHOTO IPOSKTHUPOBAHMSI BO3HUKAET HEOOXOAMMOCTh B KOPOTKHE CPOKH OII-
PENeNUTh XapaKTePUCTUKU JUIsi OONBIIOrO KOJIMYECTBA Pa3IMYHBIX BapHaHTOB
KOH(UTypauuu.

Bor 31ech coBpeMeHHBbIE YHCIEHHbIE METOIbl pacyéra, KOTOpHIE SIBIISI-
10TCs OOJiee TOYHBIMHU, HO OoJiee MEIJIEHHBIMUA M JJOPOTOCTOSIIIUMH, OUYEHb YC-
TYMArOT CTapbIM, HO HAaJAEKHBIM MPUOIMKEHHBIM U OYE€Hb OBICTPHIM HH)KEHEp-
HBIM METOTUKaM.

B noknane mpHBOAMTCS CpPaBHUTEIBHBIA aHAJM3 HEKOTOPBIX METOIHMK
OIIpeJIeIeHUs] aPOANHAMHYECKUX XapaKTEPUCTHK PaKETHI-HOCUTENS KOCMHYe-
CKOI'0 Ha3HAYEHHMS Ha aKTHBHOM Y4YacTKe IToJeTa:

— COBpEMEHHBIE METOIMKH 4YHCIeHHbIX pacuéroB (ANSYS, Flow
Vision);

— MH)KEHEPHBIE METOJIMKH Ha OCHOBE SMIMPHYECKUX JaHHBIX;

— aHATUTUYECKHE METO/Ibl pacuéra;

— MH)KEHEPHBIE METOJMKH Ha OCHOBE ITOJYIMITUPUYECKHX JIAHHBIX;

— 9KCIEPUMEHTAIILHOE OTpe/IeNICHNE XapaKTePHUCTHK.

[IpoBenenue pacy€ToB C MOMOUIBIO PA3IMYHBIX METOIHUK OIPEETIeHUS
a9POJMHAMHUYECKHX XapaKTEPHCTHK PaKETBI-HOCUTENIS IMOMOIJIO OTBETHUTHh Ha
CIEIYIOLINE BOMPOCHL:

— 3a4eM HY)KHBI IPOCTHIE UHXKEHEPHBIE METO/IBI?

— Ha xakux sramax npoexTupoBaHusi HaubOomnee 3peKkTHBHO HCTIONB30-
BaTh YKMCIIEHHBIE METOABI pacuéra?

— Kakast TOYHOCTh YHMCIIEHHOTO MOJICIIMPOBAHUS T10 CPABHEHHIO C KCIIe-
pUMEHTAIBHBIM?
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NCCJIEIOBAHUE COBMECTHOI'O JIBUXKEHUS PAKETBI
KOCMUYECKOI'O HASHAYEHUS U T'PYIIIIUPOBKU
OKOJIO3EMHBIX KOCMHUYECKUX OFBbEKTOB
A.B. Tomybek

[Nocnennue nccnenoBaHus TUHAMHUKH SBOJNIONWH KOCMHYECKOW oOcTa-
HOBKH TOBOPSIT O HEOOXOAMMOCTH Y4€Ta BEPOSTHHIX CTOJKHOBEHHI PaKeThI
KOCMHUYECKOr0 Ha3HAa4YeHWsl, BBIBOJIIEH KOCMHYECKUH ammapar Ha OpOWTy,
00bEKTaMH KOCMHYECKOTO MyCOpa HCKYCCTBEHHOTO HMPOUCXOXKAEHHS Ha BCEX
JTarax MpeIycKOBOH IMOIIOTOBKH.

AXTyaJIbHOCTh NPOOJIEMBI 3aKJIF0YaeTCs B TOM, YTO 32 KOPOTKOE BpeMs
CBOETO CYIECTBOBAaHMS PaKeTa KOCMHUYECKOr0 Ha3HAYEHHs MOXET JIOCTHraTh
BBICOT B HECKOJIBKO JIECATKOB THICSY KWJIOMETPOB, ITPOXOS Yepe3 00JacTh BbI-
cot noiéra 90% O0OBEKTOB IPYNIHUPOBKM KOCMHUYECKOrO Mycopa (Ha JaHHBINA
MOMEHT €€ YHCIIEHHOCTb NpEBBIMAET 16 ThICSY OOBEKTOB), CTONKHOBEHHE C
KOTOPBIMH MOKET MMETh CaMble HETaTUBHBIE IMOCIEACTBUS JUIi KOCMUYECKHX
monéroB. Kpome Toro, cieayer oOpaTuTh BHUMaHKUE Ha TOT (DAKT, 4YTO KOCMUYE-
CKHI MYCOp MOXKET CaMOpa3MHOXKAThCs 32 CUET B3aMMHBIX CTOJIKHOBEHHH, 4TO
MOXET IIPUBECTH K JIABUHOOOPAa3HOMY YBEIMYECHHUIO €r0 YWCICHHOCTH M elle
OombIlIeMy YCYTyOJICHUIO CIOXKUBILIEHCS CUTyaldd B JTOJITOCPOYHOM THepCriek-
THUBE.

B noxmazne paccmorpeHa 3aava JIBIKEHUSI PakeThl KOCMHYECKOr'O Ha-
3HAYEHMs], BEIBOJISIIEH TIOJIE3HYIO HArpy3Ky Ha COJTHEYHO-CHHXPOHHYIO OpOUTY
BbicoToH 700 KM, ¥ TPYIITUPOBKH OKOJIO3EMHBIX KOCMHUYECKHX OOBEKTOB, CO-
CTOSIHHE KOTOPOW OMHCBHIBACTCS KaTaJloraMH KOCMHYECKOH 0OCTaHOBKH
NORAD. IIpoBeneHo uccnenoBanne B3aUMHBIX CONMKEHUI PaKeThl ¢ KOCMUYe-
CKUM MYCOPOM Ha KPHTHYECKHE PACCTOSHHS C IIOCTPOSHHEM THCTOrpaMM
CKpEIIMBaHNI TPaeKTOPHUI M PacuETOM BEPOSITHOCTH CTOJIKHOBEHHMS B IIpeJieiax
3aJJaHHBIX OKOH ITycka. Ha OCHOBaHMM MONYYEHHBIX PE3YJIbTaTOB pa3padOTaHbI
PEKOMEHALNK O BBIOOpEe TpeOyeMoro BpeMeHH IycKa, MO3BOJISIONIero odecrie-
YHUTH TPEOOBAHUS 110 HECONMIKEHUSIM TIPH BBIBEACHHUH TTOJIE3HOH HArpy3KH.

HOBBII YUCJEHHBIN METO/JA PACYHETA
JYHHOI'O TPABUTAIIUOHHOI'O MAHEBPA JIUISI PEAJIM3ALIUA
MEXKIIJIAHETHBIX TPAEKTOPUIA KOCMUYECKHUX
AIIITAPATOB, OCHAIIEHHbBIX DJIEKTPOPAKETHBIMHU
JABUT'ATEJbHBIMHU YCTAHOBKAMUA
P.B. ExbaukoB

bonbmas mons uaeir K.O. [{luonkoBckoro mocpsieHa BOMPOCaM MEX-
IUTAHETHBIX cooOmIeHuit. [IpobieMa ONTHMH3AIMN MEXKIUTAHETHBIX TPACKTOPHIMA
kocMmuueckux ammapaTtoB (KA), ocHaIlleHHBIX AJIEKTPOPAKETHBIMU JBUTATEIIh-
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HeIMHU ycTaHOBKamMu (DP/1Y), HecMoTpst Ha 00JbIIOE KOJMYECTBO paboT B 3TOH
o0JacTu, ocTaercsl akTyaJIbHOM 3a7adell M B HacTosiee BpeMms. He momHocThIO
HCCIIEJOBAaHHBIM OCTA€TCsl BOIPOC O LENECO00pa3HOCTH MCITOIb30BAHMS JTYHHO-
T'O IPaBUTALMOHHOI'0 MaHEBPa MPH PEATN3alMU MEXIUIAHETHBIX TIEPEIETOB.

B wacTHOCTH, OTKPBITBIM OCTaeTCsl BONPOC O IeIECO00Pa3HOCTH IPUMe-
HEHUS TPaBUTALMOHHOIO MaHeBpa y JIyHbI Ha IeOlEHTPHYECKOM ydacTKe pac-
kpytku KA ¢ OPJ1Y npu Habope mapabonmyeckoit (TunepOoandeckoii) cKopo-
CTH UIa yXxoza oT 3emud. [laHHBIN JOKIIaA MOCBSIIEH PO0JieMe CO3AaHus Me-
TOINYECKOr0 MOAX0Ja, YACIEHHOTO alrOpUTMa Ul UCCIICJOBAaHUS 3TOM 3aaa-
yy. Pa3paOoTaHHBIA YUCICHHBIH METOJ| pacuera rpaBUTALIOHHOIO MaHEBpa y
JIyHbl paccMaTpuBaeTcsi Ha NMPUMEPE MPOEKTHPOBAHUS MEXKIUIAHETHOTO Tepe-
nera 3emisi—Mapc s KA ¢ OPJ]Y. Cxema mepenera BKiItoyaer B ceOs clie-
JIYIOLIUE YJaCTKHU:

1. ITepeBon KA ¢ onopHOl KpyroBoil HH3KOH OKOJIO3€MHOI OpOWTHI Ha
HEKOTOPYIO DJUIMNTHYECKYIO MPOMEXYTOUYHYIO OpOHTY C IIOMOILIbIO XHMHYE-
ckoro pasronHoro onoka (XPB).

2. HabGop okonomapabomudaeckoit ckopoctu ¢ momornsio PV KA.

3. Yyacrok, Ha KOTOpoM obecriedrBaeTcst mposeT JIyHbI.

4. TenmuoneHTpuyecKkuil ydacTok IBMkeHUs KA, B KOHEUHOH TOUKe KO-
TOPOro 00ECTICUYUBAIOTCS YCIIOBHS HYJIEBOM CTHIKOBKM KA ¢ mmaHeToi Ha3HaYe-
HUSL.

IepBsrit yuacTok aBmkeHust KA paccmarpuBaics B paMKax UMITYJIbCHON
anIpOKCHMAaIY aKTUBHBIX y9acTKoB padotsl XPb.

IIpu ananm3e BTOPOro M 4ETBEPTOr0 y4acTKOB pacCMaTpHUBaJIach 3ajgaua
HaXOXJIEHHs! ONTHMajbHOro yrpasieHus KA, coBepiuaromiero ABMXEHHE IMOJ
neiictBuem cuinel Tsru OPJ1Y. YhpasieHue coCTOMT B HaXOXAECHUM OpUEHTa-
i KA B KaIblii MOMEHT BPEMEHH, a TaKKe B BEIOOPE MOMEHTOB BKITIOUEHHMS
W BBIKIIIOYEHUS JIBUTATENsl, TSra KOTOPOrO HE PEryaupyeTcs MO BEIWYMHE U
HamnpasiieHa 1o ocu KA. Ha Bropom ydacTke yrpaBiieHUe BHIOMpAETCS U3 YCIIO-
Bus obecnieuenus nepenera KA ¢ npoMexxyTodHOi OpOUTHI B HAYAIIBHYIO TOUKY
TPEThEro yJacTKa 3a MHHMMaJbHOE BPEMs, a Ha YETBEPTOM Yy4acTKe — U3 yC-
JIOBUSI MUHHMMAJIBHBIX 3aTpaT TOIUIMBA JUIs IIepeieTa W3 KOHEYHOW TOUKH
TPETHhETrO yJacTKa B KOHEUHYIO TOUKY I'eJIMOIEHTPUYECKOTrO yJacTKa 3a (UKCH-
poBaHHOE BpeMsi. B kauecTBE OCHOBHOIO METOAUUYECKOr0 MOJAXO0/a JUIs HaXO0X-
JICHUs] ¥ ONITHMU3AIMY 3aKOHOB YIPaBIICHNS HA JaHHBIX Y4acTKaxX MCIHOJb3YeT-
cst npuHIMN [ToHTpsiTMHA (IPUHIMIT MaKCUMyMa).

3akoH yIpasiieHUs BeKTOpoM Taru DPJ[Y Ha TperbeM yuyacTke, KOTOpPBII
SIBJISIETCS TOCTATOYHO HEOOJIBIINM, TPHUHAT TaHTeHIMAIBHBIM. Taxoke mpemro-
JIaraeTcsl, YT0 TPETUH y4acTOK ABMKEHUS SBJISIETCS TOJIHOCTHIO AKTUBHBIM.

Maremartuueckasi MOJIENb JABMKEHHS Ha KaXK/IOM U3 y9aCTKOB YUUTHIBAET
rpaBUTAllMOHHOE Bo3jeicTBHE OT 3emuH, JIlynsl u ConHua Ha KA, mpu stom
3eMiIst pacCMaTpUBACTCS KaK CKATBIN 10 MorocaM cdepount. s HaXox IeHUS
adeMepui HeOECHBIX TeJ HCnoib3oBasiach Monenb DE405, paspaboranHas Jet
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Propulsion Laboratory NASA. Ilpu pacuete TpaeKTOPUH MPEIIOIaraioch, 9To
(azoBbIe xapakrepucTukn KA B KaXKIbIii MOMCHT BPEMEHH U3BECTHBI TOYHO, a
YIIpaBJICHUE PEANN3YETCs UI€aIBHO.

MNPOEKTHUPOBAHHUE CJIOXHBIX CXEM
MEXILIAHETHBIX EPEJIETOB
M.C. KoncrantunoB, Mun Telin

Cpenu MHorouucnenssix uae K.O. [{nonkoBckoro Ba>kHON A7 COBpe-
MEHHOTO 3Tana Pa3BUTHS KOCMOHABTHKH SIBJISCTCS WIES MHUHUMU3AIUH TpE-
OyeMoll XapaKTepUCTHISCKONW CKOPOCTH. DTa Uies Y9acTo ObIBAET IICHTPAILHOM
JUISl IPOEKTUPOBAHMS TPAEKTOPUH TPAHCIOPTHBIX KOCMHYECKHX CpeicTB. Paz-
BHBAas 3Ty HJEI0, B HACTOSIIEM HCCIIeIoBaHNN (POPMYIHPYETCs 3aqada IpoeK-
THUPOBAHMS CIIOXHBIX CXEM MEXKIUIAHETHBIX TEPEIETOB C UCIIOIb30BAaHUEM Ipa-
BUTAIMOHHBIX MaHEBPOB M JIOTIOJHUTEIBHBIX UMITYJILCOB CKOPOCTH, 00ecIedH-
BaeMbIX BKIIIOYEHHEM J[BUT'aTENIbHON yCTaHOBKHM KocMuueckoro amnmapara (KA)
B TIIyOOKOM KocMoce. Pemienue Takoil 3a/1auu TOJDKHO MO3BOJNNTH YMEHBIIUTH
TpeOyeMyl0 XapaKTepUCTHYECKYI0 CKOPOCTh JI0 TaKOW BEJIMYMHBI, YTOOBI
TPAHCIIOPTHBI MaHEBP MOT' OBITh PEaIM30BAHHBIM C UCIIOJIB30BAHUEM CYIIECT-
BYIOIIUX TEXHWYCCKUX CPEICTB. 3aJla4d IMPOCKTHPOBAHUS MEKIUIAHCTHBIX Tie-
PENIETOB C HCIIOJIb30BAHUEM TI'PAaBUTALMOHHBIX MAaHEBPOB y HPOMEXYTOYHBIX
TUTAaHET UCCIEAYIOTCS MaBHO. Ho TpaeKTopuH ¢ MCIOJIb30BaHUEM IPaBUTAIMOH-
HBIX MaHEBpPOB 0€3 HCIOJIb30BAHUSI JIOTIOJHUTEIBHBIX MMITYJIILCOB CKOPOCTH B
TITyOOKOM KOCMOCE HE TIO3BOJISIIOT BHIITOJIHATH MHOTHE SHEPT€THIECKH CIIOKHBIC
MEXIUIaHETHbIE KOCMUYeCKHe MaHeBphL. [1o 5Toil npuuHe B HacTOsIIEe BpeMs
aKTHBHO paccMaTpHBaeTCs BO3MOXHOCTb HCIIOJIB30BAHUS JIOMOTHUTEIBHBIX
HMITYJIbCOB CKOPOCTH B IIIYOOKOM KOCMOCE COBMECTHO C HCIIOJIb30BaHHUEM Tpa-
BUTALIMOHHBIX MaHeBpOB. [Ipy 3TOM cxema mepernera Okas3bIBaeTcs erie Oonee
CJIOXKHOM, YTO OTHIOJb HE YIPOIIAeT MOUCK ONTUMAIILHOTO PEIIeHUs 13-3a yBe-
JIMYEHUs] 4YWCla BBHIOMPAEMBIX XapaKTEPUCTHUK HCCIEIyEeMBIX MapIIpyToB
(OompIioro ymcna BBHIOMPAEMBIX XapaKTEPHCTHK MaplIpyTa HpH peann3aliu
HCCIIEyeMOH TPaHCIIOPTHOM 3a1aum).

Bcest nccnenyemast M onTUMH3MpyeMasi TPAeKTOPHsI ONUCHIBAETCS B Tep-
MHUHAX 3JIEMEHTAPHBIX OJIOKOB pEIIeHHUs, TaKMX KaK YHCTO OaJuTUCTHYecKas
nyra (pemrenue 3amaun JlamOepra), OayutMcTHYecKas Jayra ¢ OJHHAM JIOMOJTHU-
TENILHBIM MMITYJIbCOM CKOPOCTH B TNIyOOKOM KOCMOCE, TPaBHTAlMOHHBIH Ma-
HEBP, UMITYJIBC CKOPOCTU TPU TPABUTAIMOHHOM MaHEBpE (AaKTHUBHBIN rpaBHTa-
LMOHHBIA MaHEBP). AHAIN3UPYIOTCS OTJEIBHBIMU OJOKAaMH YCIOBHSI OTIIPABIIe-
Hus u npuobTHs KA. Tlocne atoro 3amavya GopMynupyercs Kak 3ajada CKBO3-
HOUW ONTUMH3AIH C TUCKPETHBIMU M HEPEPHIBHBIMHY TTepeMeHHbIMU. [Tpu 3TOM
(YHKIIMOHAIOM ONTHUMH3ALUH PACCMATPUBAETCSl XapaKTepUCTHYECKas CKO-
POCTB, TO €CTh CyMMa T'HIepOoIMYecKoro U30bITKAa CKOPOCTH TIPH OTIIPABIICHUH,
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TpeOyeMoil CKOPOCTH TPU TOPMOKEHHH Y IIAHETHl Ha3HAUYEHUS M TpeOyeMbIX
JIOTIOTHUTENBHBIX UMITYJILCOB CKOPOCTH B INIYOOKOM KOCMOCE U TIPH BBITIOJIHE-
HHUH TPaBUTAIIMOHHBIX MaHEBPOB.

BakHBIM 00CTOSITENTLCTBOM SIBIISIETCSI TO, YTO 3a/ady YAAeTCsl CBECTH K
3agaue 0E3yCIOBHOM MHHHUMM3ALUHM (YHKIHMU OONBIIOrO YHCIA TEePEMEHHBIX.
Juis pemennst chopMyTUpOBaHHOM STOM ONTUMU3AIMOHHON 337241 MCIOJIb3Y-
FOTCSI METOJIBI TJII00aTBHOM U JIOKaJBHOW onTuMm3anuy. Hermmoxo cebst 3apeko-
MEH/I0BaJI TJI00ANBHBIN ITOMCK HayallbHOTO MPUOJIMKEHUS! XapaKTEpUCTHK pac-
CMaTpHBaeMbIX MapIIPYTOB BBHINOIHEHHS! TPAHCIIOPTHOW 3a/1auu B BHJIE «METO-
Ja post yacTuiy. [locie 3Toro UCroIbp30BaICs METOJ JIOKAIBHON ONTUMU3ALNH
aKTUBHOTO Habopa.

B kauecTBe mprMepa NPUBOASATCS MOTYYEHHBIE YHUCIICHHBIE PE3yIbTaThl
IIPY MIPOEKTUPOBAHNHN MEKIUIAaHETHBIX TpaekTopuil 3emist — Mapc — 3emust —
3emust — Mapce — 3emitst u 3emis — Benepa — Benepa — 3emist — FOnutep — Ca-
TypH. [Ipn 5TOM noNOXKEeHNE U ABWKEHUE TJIAHET BBIYMCIISIOTCS C MCIOIb30Ba-
HHUEM TOYHbIX 3¢emepun, paspadoranusix JPL.

AHAJIN3 BAPUAHTOB CUCTEM
ADPOIMHAMMNYECKOI'O TOPMOXEHUSA
N CTABUJIM3AIIMNA OB BEKTOB B ATMOC®EPE
N.b. Jleneckun, JI.C. IlleBkueBa

Joxnan mocBslleH BbIOOPY BapUaHTOB CUCTEM adPOJMHAMHUUYECKOIO
TOPMOKEHHMSI CITyCKaeMbIX OOBEKTOB.

B uccnenyempIx TOPMO3HBIX CHCTEMAaX BapbHPOBAJMCh TAaKUE MapaMeT-
PBI, KaK reoMeTpHsl KOHCTPYKTHBHBIX 3JEMEHTOB, JKECTKOCTh 3aJI€JIKHU, KOHCT-
PYKLMOHHBIE MaTepHUaJIbl, YCTAHOBOYHBIE YIJIbI, CKOPOCTh BpAIIEHMUS.

Llenbto uccaeq0BaHui 0 pa3pabOTKe CUCTEM TOPMOXKEHHUS CIIyCKaeMOro
00bEKTa MOCTaBJIEHO PEIICHHE PACUETHO-TEOPETUIECKUX U SKCIIEPUMEHTaIbHO-
HCCIIEIOBATENbCKUX 33/1a4, CBA3aHHBIX C BBHIOOPOM CHCTEMBI TOPMOXKEHHUS W
MIPOBEPKON ONTHUMAJIBHOCTH UX KOHCTPYKTHBHO-TEXHHYECKHX XapaKTEPHUCTHK.
KoHkpeTHble 3amaum uccienoBaHUN C(OPMYITUPOBAHBI, MCXONS W3 aHalIHM3a
TpeOyeMbIX MPOEKTHHIX MapaMeTpoB M MOpsAAKa (YHKIMOHUPOBAHHS CHCTEM
TOPMOXKEHHS.

Ha ocHOBaHMM 3KCIEpUMEHTAIBHBIX HCCIIEIOBAHUI BHIPAOOTaHbI PEKO-
MEH/JIalUH JUI PACCMOTPEHHBIX CUCTEM TOPMOXKEHHUS.

JlaHHast Tema akTyajbHa B BONPOCAX CIACEHUSA-TOCAJKA KOCMHYECKHX
anmnaparoB IJIs:

— CHIDKEHHSI CKOPOCTH IMOJIETa K MOMEHTY BCTPEUH € 36MHOM IOBEPXHO-
CTBIO;

— cTaOMIM3UPOBAHHOTO JIBMKEHHSI ¢ MMHUMAJIBHBIMHU YIJIAMH aTaKd | C
MaKCUMaJIbHOM KPYTH3HOH yIiia BCTpEUH ¢ Iperpauou;
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— obecrieueHus nepexosa MojeTa CIycKaeMoro o0ObeKTa U3 BO3MYIIEH-
HOTO KoJIeOaHMSIMHM WJIM BpalleHWEM IIEHTpa Macc B CTaOWJIM3UPOBAHHBIN ITO-
JIeT.

B marepuanax goknaja: onucaHbl BAPHUAHTBI CUCTEMBI TOPMOXKEHHUSI; TI0-
Ka3aHa BO3MOXKHOCTb TOYHOI'O U OBICTPOTO PACKPHITHS M PACKPYYHBaHUS POTO-
pa; mpenIararTcs JalbHEeHIe MyTH UCCIIEA0BAaHUs JaHHOM TeMBI.

KOCMMYECKAS IMPALIA
A.B. barpos, B.A. JleonoB

IMocanka kocmuueckux ammapatoB (KA) Ha ruiaHeTsl WM acTepOUabI
MMeeT Ba)KHOE 3HaueHue A uccienoBaHus ComHeuHoW cucremsl. IIpu 3Tom
cam cnyck KA Ha WX NMOBEPXHOCTH SIBIISIETCSl OJIHMM W3 BA)KHEWIINMX 3TAIloB
KOCMHMUECKOT0 I0JIeTa, OT YCHELIHOTO OCYIIECTBIEHUS KOTOPOrO 3aBUCHUT pe-
3y/lbTaT BCEH MUCCHUM.

B Hacrosiiee BpeMsi OCHOBHBIMH criocobamu rnocaaku KA Ha moBepxHO-
CTH IJIaHET U aCTEPOUJIOB SIBJIIOTCSA a’POJUHAMHUYECKOE TOPMOXKEHHUE CITyC-
KaeMoro armapara Wwin IpUMEHEHHEe TOPMO3HBIX pakeTHhIX npurarenei. Cro-
co0 1mocaky Ha TIOBEPXHOCTh 00BEKTA 3aBUCHT OT HAIWYHUS WIIM OTCYTCTBHS Ha
HeM aTMoc(epsl U €€ CBOMCTB, YCKOPEHUS! CBOOOIHOTO MaJCHUs, XapaKTepH-
CTHK penbeda MOBEPXHOCTH U IPYTUX (aKTOpOB.

Hamu npemnoxeH uHOM crocob mocaaky KA Ha moBepXHOCTh Kakoro-
60 Tena CoMHEYHOH CHUCTEMBI, HE3aBUCUMBIN OT HaJIMYMSl HA HEM aTMocde-
pol. IIpuHImn neiicTBUS JaHHOTO crioco0a IMOCaiKH 3aKIII0YaeTcsl B CIEHyo-
meM: KA «BbIcTpenuBaeT» rapiyH BO BpalIaroUIyiocs IUIaHETy (aCTepoHn), U
3alleNMUBIINIICA 3a IOBEPXHOCTh TPOC HAMATHIBAETCS HA IUIAHETY CO CKOPOCTHIO,
PaBHOHM CKOpOCTH €€ SKBaTopualibHOTO BpauieHus. [Ipu stom KA aBmxercs
BJIOJIb TPOCA, OMUPAACh HA HETO, C YCKOPEHHEM, KOTOPOE MO3BOJISIET OCYILECTB-
JIATh IPOYHOCTH Tpoca U Macca KA.

[TogoOHBIM 00pa3oM MOXHO OO OCTaHOBHUTH BpalleHHEe KOCMUYECKOT O
00bekTa, T100 YpaBHITH CKOpOcTh KA OTHOCHTENBHO MOBEPXHOCTH OOBEKTa
TIPY TI0Ca/IKe Ha Hero u nocaauts KA Ha moBepXHOCTb.

Opnnaxo, ecnmi KA npubiniskaercst K ImiaHeTe, To, YCKOpsisICh ¢ ONOopoii Ha
TPOC, OH MOXKET TaKKe M IMPUOOPECTH JOMOTHUTEIbHYI0 KOCMHYECKYIO CKO-
pocts. BOnm3m miaHeTsl ocraBinascs HEHAMOTAHHOW YacTh TPOCa OTCTpENnBa-
ercs, 1 KA ¢ J0nO0IHUTENBHOW CKOPOCTBIO MPOJOKAET ABUXKEHUE. B kauecTBe
rapIyHa MOXXHO HCIOJIb30BAaTh MApallioT WIX IUIABYYUil SIKOPb, €CJIH IUIaHEeTa
nMeeT MoUIHy0 atMocthepy (Hanpumep, FOnmrep).

Ecmn xe KA ynansercs or miaHeTbl U yCKOPEHHE OTHOCHTEIBHO HaTs-
HYTOr0 Tpoca BiedeT TopMokeHHe KA OTHOCHTENIBbHO IUTaHETHI, TO 3TO MOXKHO
HCMONB30BaTh Ul MOTalleHUuss KOCMUYECKOM CKOPOCTH IMOJyIeTa MpU MOCaaKe
Ha TJIAHETY WM actepou]. [lapalrroTHO-TOpMO3Hasi CHCTEMa MOXET OBITh J0-
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MOJIHEHA 3JIEPOHAMU BBICOTHI, YTOOBI 00eCeYnTh O€30MaCHbIi YPOBEHb TOPMO-
JKEHUsI U UCKITIOYHTH TieperpeB KA u ero sikopst.

IMpu nocajike Ha BpalIAIONIEECs TENO MPEATIOKEHHbIH Coco0 MO3BOIUT
ypaBHATH CKOPOCTh KA OTHOCHTENILHO MOBEPXHOCTH TEJIa PETYIUPYEMBIM TOP-
MOXEHHEM TpOCa IMOCPEJACTBOM HAMATHIBAHHUS MOCIEIHET0 HAa KOCMHUUYECKHMA
00BeKT. MOXXHO paccuuTaTh SHEPTHIO BpalleHUs 00beKTa, AIUHY TPOCa U CKO-
pocte KA orHOCHUTENBHO 00BEKTA, UTOOBI TOpMOKeHHEM KA OTHOCHTENBHO
TpOCa MOJHOCTBIO OCTAHOBHTH BpAICHHE KOCMUYECKOTO 00BEKTa. DTO MOXKET
OBbITh Ba)KHBIM DJIEMEHTOM B MHUCCHSIX, CBSI3aHHBIX C YBOJOM OIMACHOI'O KOCMH-
YEeCKOro 00BEKTa OT 3eMIIH M UCIOJIB30BAaHUEM JUISl 3TOrO MPHCTHIKOBAHHBIX K
HEMY PEAKTHBHBIX J[BUrATENCH.

BE3PEAKTUBHBIE MAHEBPBI KA HA OPBUTE IOITUTEPA
M.A. bopucos, I'.A. EmenbsnoB

OCHOBHBIM TIPEIISATCTBHEM K OCYIIECTBICHHIO OpPOHTAIBHBIX MaHEBPOB
kocmuueckoro amnmapatra (KA) ¢ peakTHBHBIM JIBUTATENIEM SIBJISICTCS OTpaHU-
YCHHBIN 3amac TOILTUBA. JTa MmpobieMa 0COOCHHO OCTPO CTOUT JIJIS UCCIICAOBA-
Tenbekux KA, 3amyckaeMbIX Ha OpOUTHI TaidbHUX IUTaHeT CONHEYHOM CHCTEMBI,
B YaCTHOCTH, Ha opOuty KOmurepa.

B noxnane paccmorpen opouransHbiii KA mist uccnenoanust FOmurepa
C BO3MOXKHOCTBIO COBEpIIIaTh MAaHEBPHI 0€3 HCIOIh30BAHUS PEAKTUBHOIO JIBU-
JKEHMUSI.

OcHoBHas ujies 0e3pEaKTUBHOIO JBMKEHUS 3aKITFOYACTCS B UCIIONIB30BA-
HUU 3aKOHA COXPaHEHUS MOMEHTa UMITYJbCa I 3aMKHYTOM cucTeMbl. B kaue-
CTBE 3aMKHYTOU cucTeMbl paccmaTpuBaercs cucteMa «KA — nnaneray. Cuutas
IJIaHETY HEMOJBKHOM, cyMMapHbIi MOMeHT umnyinbca KA cknanpiBaercst u3
MOMEHTa UMITYJbca JBmkeHnus KA mo opOure Kak MaTepHalbHOW TOYKH U MO-
MEHTa WUMIYJIbCa, OOYCIOBICHHOIO COOCTBEHHBIM YIJIOBBIM BpamieHueM KA
BOKDPYT OCH, IPOXOoJIAmIe yepe3 1eHTp Maccel KA. M3MeHeHre MoMeHTa co0CT-
BeHHOro BpamieHuss KA BOKpyr cBoeil oc BICUET M3MEHEHHE OpPOUTAIBHOrO
MOMEHTa YTJI0BOro BrkeHHs KA Takum o0pa3om, 9TOOBI COXPaHSIICS CyM-
MapHBI MOMEHT.

Jlnst m3MeHeHus: MOMeHTa COOCTBEHHOrO BpamieHuss KA u BBITOTHEHUS
YCIIOBUSI TPUMEHEHHUsI 3aKOHAa COXpaHEHHs] MOMEHTa MUMITYJIbCa K CHelMalIbHOM
OOpPTOBOH ANMEKTpOMEXaHUUECKOW cucTeMe KA — HaKOIUTETI0 KHHETHYECKOTO
MOMEHTa HEOOXOIMMO TPUIIOKUTH TTapy CHJI, MMOJyYEHHBIX HA OCHOBE BHYTpPECH-
Hux cun cucteMmbl «KA — turanera». B kadecTBe BHYTpEHHHX CHII (OMOPHBIX
CWJI) TIpeJIaraeTcs WCIOJh30BATh CHIIBI B3aUMOJICHCTBUS MArHUTHOTO ITOJS
IOnurepa u cunbHOro snekTpomaruuta KA, co31aHHOrO Ha OCHOBE CBEPXIIPO-
BOJHMUKOB. J[JI cO3/aHUsl TOKa B CBEPXIPOBOAHUKE MPEJIaraercsi UCIOIb30-
BaTh OOPTOBYIO SJICPHYIO SHEPTETUUCCKYIO YCTAHOBKY.
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B noxnazge npencraBieH TeXHUUECKHHA 00SUK npeiaraemoro KA u npu-
BEIECHBI PACcUEThl, MOATBEPKAAIONINE BOSMOXKHOCTH COBEpIIATh OpPOMTAIbHBIC
MaHEBPHI Ha OCHOBE IIPEUIOKEHHOTO crocoba. J[aHbl anropuTMsl IpOBEIEHUS
MaHEBPOB, M3MEHSIONINX HAKJIOH M BHICOTY OpOWTHL. B uwactHocTH, Moka3aHa
BO3MO)KHOCTH KOMIIEHcauu arMmocdepHoro Topmoxenust KA na opoure FOmu-
Tepa 3a CU4€T NPOBOAUMBIX MaHEBPOB Oe3 HCIOIb30BaHUS BBIOpOca pabouero
Tena.

MOBOPOTHAA IVIAT®OPMA JIJIS1 CTABUJIM3ALIUA
YIJIOBOI'O MMOJIOKEHUSI TEXHOJIOTHYECKOM
YCTAHOBKMH 110 BEKTOPY MUKPOYCKOPEHUS

A.E. bopucos, I'.A. EMenbsiHoB, A.W. VBaHOB

MHUKpOyCKOpeHHs, BO3HUKAIOIIME HAa OOpTYy KOCMHYECKOTO ariapara
(KA), sBIAIOTCS OCHOBHBIM IIPETSITCTBUEM JUIS TOJYYEHHUS MOJOKUTEIBHBIX
pe3yabTaTOB MUKPOIPAaBUTALIMOHHBIX HCCIEOBAHUM.

BopTroBble MUKPOYCKOPEHUSI MOYKHO YCIIOBHO pa3JefUTh Ha KBa3HUCTaTH-
ueckue ¢ f<107 'y u Bubpaumonnsie (poHOBHIE) ¢ yacToTol £>107 I

W3onsiumst GOPTOBBIX TEXHOJIOTMYECKUX YCTAHOBOK OT JWHAMHYECKHX
BO3JICUCTBUM B HACTOSILEE BPEMs OCYILIECTBISETCSA, B OCHOBHOM, C MOMOILBIO
CTAalMOHAPHBIX BUOPO3AIIUTHBIX IUIATGOPM, YTO MO3BOJSET 3PQeKTHBHO OO-
POTBCS C BUOPAIIMOHHOM COCTABIISIONIEH BEKTOpa MUKPOYCKOPEHHSL.

IIpu »TOM ycTaHOBKa OCTa€Tcsl MOJ AECHCTBHEM BEKTOpAa KBa3UCTALUO-
HapHOTO YCKOPEHUs, KOTOPOE HENPEPHIBHO MEHSET CBOE HAINPaBJIEHHE OTHOCH-
TEJIHO OCEH anmapaTypsl.

OpHako, M3BECTHO, YTO HUMEHHO KBa3HCTaTHYECKOE YCKOPEHHE JaKe
OueHb HU3KOro ypoBH: (~10°—10g) HeraTMBHO BIHSET HA MHOTHE, TAK HA3bi-
BaeMble I'DaBUTAI[IOHHO-UYBCTBUTEIbHbBIE NPOLECCHl, B YACTHOCTU, Ha BBIpa-
LIMBAHUE CTPYKTYPHO COBEPILIEHHBIX BEICOKOKAYECTBEHHBIX KPUCTAIIOB.

Oco00 cieayeT OTMETHTb, YTO CTENEHb 3TOr'0 BIMSHHS, B OCHOBHOM,
00yCJIOBIIEHA HE CTOJIBKO aOCONMIOTHBIM 3HAUEHUEM YCKOPEHUS, CKOJBKO €ro
MEHSIOIIUMCS YIJIOBBIM MOJIOKEHUEM OTHOCUTENIBHO XapaKTEpPHOro Harpasiie-
HHS HCCIIELyeMOro mporecca (IpaJUeHTa TeMIEepaTyphl, KOHLEHTpAlud, OCU
KPHUCTAJUTU3AIMH U T.I1.).

AHanmu3 BEKTOpa KBa3HCTATUYECKOTO YCKOPEHHUs MOKa3all ero JA0BOJIBHO
CJIOKHOE IPOCTPAHCTBEHHOE ABIKEHHUE, HOCSIEE CIyYaliHbIi XapakTep B CHITY
CIIy4alHOCTH TTOPOXKAAIOMHMX ero (akropoB. CiydailHBI XapakTep JUHAMHKA
KBa3HCTaTUYECKOH COCTABIISAIOIIEH BEKTOPA YCKOPEHUS [IENIAeT TAKKE HEOCYIIe-
CTBHMBIM IIPOBEJICHHE HAaYYHO-TEXHOJOTHUECKHX OOPTOBBIX DKCIIEPUMEHTOB B
BOCTIPOU3BOIMMBIX YCIIOBHSIX — OCHOBBI JIOCTOBEPHOCTH MOTYYEHHBIX PE3yib-
TaTOB.

124



B noxmaze paccmaTpuBaeTcs aBTOMAaTH4ecKas IIOBOPOTHas BUOpo3a-
muTHas miardpopma (AIIBII), npeanazHaueHHast [Jisi YIJIIOBOW OpWUEHTAlMH U
CTa0MIM3alMK YKPEIUIEHHOW Ha IIaT(opMe TEeXHOJIIOTHYECKOH YCTaHOBKH OT-
HOCHTEJIBEHO OOPTOBOTO BEKTOpPA KBa3HCTATUUECKOTO MHUKPOYCKOPEHHSI M OHO-
BPEMEHHOM 3alUTHl YCTAHOBKH OT (pOHOBBIX BHOpaumii. [IpuBeneHs! ycTpoiicT-
BO IIaT(OPMBI M CTPYKTYpHast CXeMa CHCTEMBI yrpasiieHusi. [IpoaHanusupoBa-
HBI pe3yNbTaThl MOJEIUPOBAHUS (QYHKIMOHUPOBAHUS TIIAT()OPMBEIL.

CAMOOPIAHU3YIOHIUECSA KPUTEPUAJIBHO
HEONPEJEJIEHHBIE ABTOMATUYECKHUE CUCTEMBbBI
B 3AJAYAX HCCJIEJOBAHUSA JAJIBHET'O KOCMOCA

I'.A. Emenbsnos, K.C. Enxun, A.E. Bopucos

OmHO# U3 OCHOBHBIX MPOOJIEM B OCBOCHHHU JTAJTBHET0 KOCMOCA SBIISIETCS
OTCYTCTBHUE JIOCTATOYHON TMEPBUYHON HH(DOpMAaruu 00 yHaJEHHBIX KOCMHYE-
CKUX 00BEKTaX HMCCIICIOBAHUS, a TAKKE 3apaHee HEMPOCUYUTHIBAEMBIC CHTYAITU-
OHHBIE O0CTOsTENbCTBA. JlIMTENbHOE BpeMs IojieTa, HelpeaBHCHHAs oOIac-
HOCTb, KOHEYHOCTh CKOPOCTH PacCIpOCTPAHEHUS CUTHAJIa — BCE 3TO CTABUT I10]1
BONPOC HUCIOJIb30BaHHE YEIOBEUECKUX PECYpPCOB MPU MEPBUYHOM HCCIIEAOBa-
HUM OOBEKTOB JATBHET0 KOCMOCAa M HAKJIAJbIBACT OIPAaHUYCHHE HA BO3MOXK-
HOCTb yTpaBiieHUs ¢ 3eMJIM aBTOMATHYECKUMU KOCMUUYECKUMHU UCCIIEI0BATENb-
CKHMMH armapaTamH.

Penrenue manHOM TPOOIEMEI 3aKITIOYACTCS B CO3J]AHUN aBTOMATHYCCKHUX
HCCIIEIOBATEIbCKMX KOCMHUYECKHX allapaToB, OO0JaJarolIuX 3JIeMEHTaMH HC-
KYCCTBEHHOI'O MHTEIIIEKTa, B JOTMYECKOM CTPYKType KOTOPBIX 3aJ0)KE€Ha BO3-
MOXKHOCTh BBIPAOOTKH KpuUTepHs (DYHKIIMOHHUPOBAHUS ammapaTa B YCIOBHAX
OTPaHUYCHHOU alPUOPHOHN WH(pOpPMAIHU 00 HCCIIEAYEMBIX 00BEKTaX U Cpeax.

B noknane mpencraBieHa HOBas MOCTAHOBKA 3a/laud aBTOMAaTHYECKOTO
YIOpaBJIeHUs Ui CaMOOPraHU3YIOLIEca KpUTepHaIbHO HEONpeNeNEHHON Ccuc-
TeMbl. JlaHHasi cucTeMa XapaKTepU3yeTcs HEYETKUM HadalbHBIM KpUTEpPHEM
KadecTBa (DYHKIIMOHUPOBAHUS, KOTOPBIH YTOYHSECTCS MO BEKTOPY HAOJFOICHHUS
U OTKJIMKY HCCIIEyeMON Cpefibl Ha CIIEKTP TECTOBLIX BO3AEHCTBUM. B cooTBeT-
CTBUH C YTOYHEHHBIM KPUTEPHEM KadecTBa (POPMUPYETCS aJIrOPUTM ITOBEICHUS
CUCTEMBI.

HUccnenoBan ¢unocodckuii acnekT 3aaqn 0 BO3SMOXKHOCTH PaIIOHAb-
HOT'O MOBEJICHUS aBTOHOMHOM CaMOOpPraHU3YIOMIMICS CUCTEMBI C OTCYTCTBUEM
MIEPBUYHOTO KPUTEPHs (PYHKIIMOHUPOBAHUS B al[PHOPHO HEOMPEICTIEHHBIX Cpe-
Jlax.

Jaupl GopManr3oBaHHBIC MOJIENIM CUHTE3a KPUTEPHs ()YHKIIMOHUPOBA-
HUS CaMOOPTaHU3YIOMICHCS CUCTEMBI B IPOIIECCE PEIICHUS 3a7add HICHTUDU-
Kalluu MOJIeNEeN, OMUCHIBAIOIINX [TOBEICHUE OKPYXAIOIIEeH Cpeibl.
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PaccmoTpeHa M 000OCHOBaHa BO3MOXHOCTb HPHMEHEHUsS] CaMOOpTaHH-
3YIOIIUXCS KPUTEPUATIBHO HEOMpeIeIEHHBIX aBTOMATHYECKHX CUCTEM B 3a7a4ax
HCCIIEI0BaHUS JAIBHETO KOCMOCa.
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Cexuus 4. «K.93. IMOJIKOBCKHUI U IIPOBJEMbI KOCMUYECKON
MEJULIUHBI 1 BUOJIOTUN»

K 50-JETHIO ITOJIETA TEPBOI'O KOCMOHABTA 10.A. TATAPUHA
WL.II. Tlonomapéna

Kocmuueckuit noner KOpust AnexceeBuua I'arapiHa o3HaMeHOBaJl Hava-
JIO HOBOM, KOCMUYECKOM 3pbI yenoBedecTBa. IlepBrlii BUTOK BOKPYTr 3eMIIM Ha
KOCMHUYECKOM Kopabiie «BocTok» ObIIT HE TOIBKO CUMBOJIOM, HO M1 KOHKPETHBIM
MIPOSIBJICGHUEM MOTyIecTBa Hamled cTpaHbl. C Tex Mop MUIOTHpyeMasl KOCMO-
HaBTHKa Mpouuia OOJbIION IyTh. YCIENIHO pemaroTcs 3aJauyd MEIUKO-
OMOIOrNYecKoro o0ecrneyeHus NesTebHOCTH YeJIOBeKa B JUINTEIBHBIX KOCMH-
yeckux monerax (KII).

O6parumcest kK ucropun. B mapte 1960 r. nepBble 0TOOpaHHBIE KaHANAA-
Thl B KOCMOHABThI Ha4aJll Che3KaThCsl B MOCKBY B ['0cyiapCTBEHHBIN Hay4HO-
HCCIIE0BATENbCKUM UCTIBITATENIEHBIA MHCTUTYT aBUAIMOHHOM M KOCMUYECKOU
Memuiuael MO CCCP, e ObUT OpraHu30BaH OTJIEN MO 0TOOPY U MOITOTOBKE
KOCMOHAaBTOB.

Hacrynuna nopa HenmocpeaCTBEHHOM MOATOTOBKM KaHAMIATOB K IOJIE-
TaM. EcTecTBEHHO, BCTal BONMPOC O BO3MOXHOCTSAX YEIOBEUYECKOr0 OpraHu3Ma,
ero crocoOHOCTAX K mepeHeceHuto ¢akTopoB KII. Bo3nukia coBepuieHHO HO-
Basi 00J1aCTh 3HAHWH — KocMu4eckas MeaunuHa. OJHOW U3 3a]]a4 HOBOW HayKH
SIBUJIOCH CO3J[aHUE CHCTEMBI OTOOpa M TOATOTOBKM OyIYyIIMX KOCMOHABTOB.
IToaroToBka KaHAMAATOB OCYILECTBISAIACH, B OCHOBHOM, aBHAIIMOHHBIMHU Bpa-
yaMy ¥ 1labopaHtamMu. MHe ObIJIO MOPYYEHO OTBEYATh 32 OPraHU3AIMIO SKCIIe-
pumentoB B cypaobapokamepe (CBK-48). HeoOxomumo OBUIO OIMPEICTUTH
HEPBHO-IICUXUYECKYI0 yCTOMYMBOCTh KaHJUIATOB B KOCMOHABTHI B YCIOBHSX
JunTenbHoro npedbBanus (10-15 cyTok) B M30IMPOBaHHOM ITOMEIEHUH.

KoMrnekcHble ncuxooruyeckue M KIMHUKO-(PHU3NOI0rniecKue uccie-
noBanwusl, npoBoguMbie B CbK-48, sBisuinch BaXKHBIM 3TarioM Mpu MOJTOTOBKE K
nonery. OHM OBUTM HampaBiIeHbl Ha BBIABICHHE SMOLMOHAIBHO YCTOHYMBBIX
JMI, ¢ OBICTPOH O0IIEel peakuuel, XOpolIe nMamMsITbI0 1 BHUMAaHUEM, CIIOC00-
HBIX B KOPOTKHE CPOKH BHIpaOOTaTh IieJI€HANpaBIICHHBIE KOOPAMHHPOBAHHBIC
nBwkeHns. Ocoboe BHMMaHWE oOpalanock Ha CHOCOOHOCTh pacciaOuThCs B
OTBE/ICHHbIE MHMHYTBI OTJIbIXa, OBICTPO 3achIllaTh M CAMOCTOSITEIBHO MPOOYXK-
JlaTbCcd B 3a/IaHHOE BpEMs, a TaKKe BKJIIOYAThCS B AKTHBHYIO JEATEIBHOCTb.
Tonbko 10U ¢ YCTOMUMBON HEPBHOW CHCTEMON MOIJIN MEPEHECTH JUIUTEIbHYIO
M30JIALUIO IPU OTCYTCTBUM PEUEBON CBA3M C BHEIIHUM MHPOM, PE3KOM OrpaHu-
YeHNH MH(GOPMAILMK U JBIKEHHH, TeM OoJiee Ipu M3MEHEHHOM LUKIJIe 00apCT-
BOBaHME — COH.

50 ner ocBOEHHS KOCMHMYECKOI'O MPOCTPAHCTBA YEIOBEKOM JIOTMYECKU
IIPUBEIH K TOMY, YTO YU€HBIE BCEPhE3 3ayMAIUCh O MEKIUIAHETHBIX MOJIETAX.
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B TocynapctBenHom HayuyHoMm InieHTpe P® — WHcTuTyre Menuko-
ouonornueckux npodiem (MMBIT) PAH B coapyxecTBe ¢ ApyruMu OpraHH3a-
nusaMH 1 npeanpustusMu 3 uroHa 2010 roxa Hauvancd SKCHEPUMEHT MO MOJie-
JIUPOBAHUIO MHUJIOTHpyeMoro mnojera Ha Mapc. Jupekrop mpoekta «Mapc-
500» — 3amectutens aupekropa WMBII no Hayke, JI€TYMK-KOCMOHABT
b.B. MopykoB. llens skcrepuMeHTa: H3ydyeHUE B3aUMOJICHCTBHUSI B CHCTEME
«UENOBEK — OKpYXKaroIlas cpeja» U MoJydeHrue HKCIEPUMEHTAIBHBIX JaHHBIX O
COCTOSIHMHM 3[I0POBbSI M pabOTOCIIOCOOHOCTH UeNIOBEKa, JUTUTENILHO HaXOJIsIe-
rocst B yCJIOBHAX M3OJSLUHM B T€PMETHYHO 3aMKHYTOM IIPOCTPAHCTBE OTPaHH-
YEHHOTo 00beMa ITPU MOAEIMPOBAHUN OCHOBHBIX OCOOEHHOCTEH MapCHaHCKOI'0
rosnera, U OTpPadOTKa TEXHOJIOTMH MEIMIMHCKOrO OOecIieueHHs] KOCMOHaBTa
MIPUMEHUTENBHO K MEXIUIAaHETHBIM IepesieTaM. DKCIEPUMEHT MPOXOANUT B MO-
JTUGUIMPOBAHHOM Ha3eMHOM JKcliepuMeHTanbHoM KoMiuiekce MBI, co3nan-
HOM B KoHIle 60-x romoB (mo uaee C.I1. Koponesa) ans oTpabOTKH HEpCreK-
TUBHBIX CHCTEM >KHW3HeoOecIieueHHs: KOCMUYecKiX Kopabiei. Yuensie IMBII
IIPY Y4acTUH MHOTUX JAPYI'UX HAYYHBIX M TEXHHYECKUX YUPESKACHHN CTpaHBI
CO3JaJI CUCTEMY MEAMIMHCKOTO M CaHWTAPHO-TMTMEHHYECKOro OOecIieueHHs
KpPaTKOBPEMEHHBIX U JUTUTENbHBIX OpOUTaNbHBIX motupyeMbix KIT. Oty cuc-
TeMy, Kak cka3an akaaemMuk A.U. I'puropses, BMecTe cO 3HAHUSAMHU O 3aKOHO-
MEpHOCTSAX U MexaHu3Max BiusHuA ¢paxropoB KII u xocMuyeckoro npocrpas-
CTBa MOXKHO paccMaTpUBaTh KaK CYIIECTBEHHBIM 3aaen g MOCIETYOLIEro
peLIeHus] MEMIIMHCKHUX MPO0JIeM, CBSI3aHHBIX C MOJIETOM 4eJloBeKa Ha Mapc.

Bce 3T roapl KpymuIbl HaIIEro TpyAa BIMBAJIKCH B OOIIMHA CTpeMH-
TEJILHBIA TTOTOK OCBOCHHUSI KOCMHUUYECKOro IpocTpaHcTBa. Harre nmokoneHne ObI-
JIO CBUJETENEM 3TOro mporiecca. Mbl TOCTHraay OOJIBIINX YCHEXOB M OYypHO
pafoBaiuch UM. MBI Teprnenau HeyJadd, HO OHM TOJIBKO Pa33aJ0pUBalM Hac U
MOOMJIM30BaJIM HAa MX IpeopoiieHne. XO0TeJI0Ch Obl COXPAHUThH TyX TOTO BpeMe-
HH, MOXXET OBITh C NMONpPaBKaMH Ha CTWJIb COBPEMEHHOW XKHM3HHU, YTOOBI OH HE
TOJBKO COXPAHWJICS y HAIIMX JIeTei, HO M Mepenien K BHyKaM M PaBHyKaM.

Ob YYACTUU ABUAMEJUIIMHCKHUX OTAEJOB
HIII «3BE3JIA» U JINU B ®U3UOJIOIT MYECKOM OTPABOTKE
CUCTEM KOPABJISA «BOCTOK-3A»
C.H. ®ununenkos, JI.A. KutaeB-CMmbik

B cootBerctBum ¢ mocraHoBieHueM Ne22-10 ot 05.01.1959 «O06 ycue-
HUM HAay4HO-HMCCIIEAOBATENBCKUX Pab0OT B 00NacTH MeIUKO-OMOIOrHYEecKoro
obecrieueHns: KOCMHYECKUX MOJIETOB» B CTPYKTYpPE MHHUCTEPCTBA aBHAIMOH-
HOH NPOMBIIUIEHHOCTH OBUIM CO3/aHBI OTAENBI aBHAIMOHHOW W KOCMHYECKOW
MemuiuHbl (OAKM): otnen 28 JletHo-ucmbiTaTenpHOro wHctUTyTa (JIMM) B T.
XKykosckom (HawansHuk H.H. TumodeeB) n otaen 8 Ha MaImHOCTPOUTEIEHOM
3aBojie «3Be3nma» B noceike TommwmuHo (HauansHUK A.B. TTokpoBckuit).
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B mapte 1960 rona Ha 3aBojie «3Be3/1a» ObUT HAYAT MOHTaX LEHTPU(DYTH
(I1®-8) mns BOBMOXKHOCTH MOJCTMPOBAHUS Teperpy3ok a0 30 enunHwmIl (C «Ha-
pacraHuem» 10 7 e/1/C) U BO3MOKHOCTBIO CO3JIaHMSI B TepMETHUECKOI KaOuHe
-8 paspexenust, sxkpuBasieHTHOr0 20 kM. [laHHBIN CTeHA (HYHKIIMOHUPYET IO
HACTOSIILIETO BPEMEHHU.

B ¢usmonornueckux uccienoBaHUsIX CHCTEM CHACEHHST KOCMHUYECKOTO
kopabnsa (KK) ncrons3oBanyu BepTUKaIBHBIA CTEHN KaTallyJIbTHPOBAHMS, THA-
pobacceiin u ruapokanan LJAT'U. JIng ucnerranuii nepBoro ckadanapa KocMo-
HaBTa (CK-1) Ha «BBICOTaX» 70 25 KM HCHOJE30BAIM CTAI[HOHAPHYIO Oapoka-
Mepy CBK-48, moo0opynoBaHHYIO «IiepenaaHoi» OapokaMepoi i U3YUCHHUS
a¢dekToB «B3pbIBHOH aexkommpeccun» 3a 0,2-0,3 c. Corpyanuku oraena 8
YYacTBOBAJHM B HCIIBITAHMSIX CHUCTEMBl KaTallyJIbTUPOBAaHHS Ha pPAKETHOW IO-
poxke PJI-2500, orpabaTsiBany mapanroTUPOBaHUE U3 BEPTOJIETA, KaTaITyIbTH-
posanue B CK-1 u3 camonera 1n-28 JIMU, a Takxke NpUBIEKANINUCH K MOJIETaM
Ha HEBecOMOCTh Ha Jetatomiedl maboparopun (JIJI) Ty-104A JIMU. K mapry
1961 roxa ucnbITaHus OBUTH 3aKOHYCHBI, IIPOILIA IPUEMKA CHCTEM KH3HEe00eC-
neyeHus ¥ cnaceHus ¢ npuMepkamu CK-1 171s mepBbIX Tpex KaHIUIaToB B KOC-
MOHABTEI.

B dummane JIMU ¢ 1959 roma B maboparopuu C.I'. lapeBckoro Benoch
npoektupoBanune obopynosanus kabuael KK. CozngaBanmch cucteMbl oToOpa-
xenus uHopmanun (COW) m opraHsl pyqHOTo yNpaBieHUs, B dproHOMHYE-
CKOM OIIEHKE KOTOpBIX YydacTBoBaJl Bech komiektue OAKM JIMU.
C.I'. JapeBckuM ObLTa YCHENIHO peali30BaHa KOHIICMIIUS CIMHOW MPUOOPHOM
JIOCKH U IYJIbTa YIPABICHUS, JICKTPUUCCKHU CBSI3aHHBIX MexIy coboit B COU, a
TaK)Ke€ CKOHCTPYHUPOBAH «ITyJbT ITWIIOTAa-KOCMOHABTa», OCHOBHBIE 3JIEMEHTBHI
kotoporo ucmnonb3oBanuck Ha KK «Boctok-3A», «Bocxom», «Coro3» u JJOC
«Camot». B 1960 roxy mns KK B JIMU pazpaborany n MCIBITAIN KOMILIEKC-
HBIH prbop «Crienyackl U ['1o0yc», oroOpaxaronue BpeMst MoyieTa, MoJIoXkKe-
HHUE Ha opOuTe 3eMJIM U paiioH MPU3EMIICHUS NIPU BKIIFOUSHUH TOPMO3HOW JIBH-
raTesibHOM YCTaHOBKH. B mrTore Obul co3/laH MepBBI KOCMHUUYECKHH TpEeHAXeED,
ycraHoBieHHbIH B Karncyny KK. B kommiiekce TpeHaxkepa pabotaim ycTporcT-
Ba, IMUTHPYIOIIHNE 3BE3/JHOE HE0O, MOBEPXHOCTh 3€MIIH, ITapaMeTphl MojeTa U
pyuHoro ympasieHus: UM. OHHM OTOOpa)kajiiich Ha TPHUOOPHOW JOCKE M CHH-
XPOHHO Ha onrtudeckoM mpudope «Bzop». K 1961 roay corpyanuku otaena 28
NIPUHSJIA YYacTHE B HCHBITAHUAX Ha TPEHaXKepe, JIETHBIX HCIBITAHUSX MNapa-
LIOTHBIX CHUCTEM IpHU3EeMIIEHHMs, KaTamyiabTHoro kpecia U CK-1 Ha pakeTHOMH
JIOpOXKKe, Ha aspoauHamudeckoM creHae LIAI'U u u3 neratomeii taboparopun
Wn-28. Ha An-12, Un-28, Un-14 u Bepronere Mu-4 OblIM IpOBEIEHBI HCIIBITA-
HUSI HOCUMOT'0 aBapUIHOI0 3araca U CpPeACTB CIIaCeHUs.

Pe3ynbTaThl (U3HOIOrHYECKUX UCIBITAHUM O Tporpamme «BocTok-3A»
HEOJIHOKPATHO MpeNCTaBIsUINCh pykoBoauTensmMu otaenoB OAKM Ha Mexay-
HApOJHBIX HAyYHBIX KOH(EpeHIMsX. DTH paboThl MOIYYHIIN MUPOBOE NMpPU3HA-
HUE, T.K. ONIMPAJIMCh Ha YHUKAJIbHBIE BO3SMOKHOCTH TIPEANPUSTHH aBUAIIMOHHON
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npomsinuieHHocTd CCCP B 005acTH HATYPHOT'O MOJICIAPOBAHUS IKCTPEMAITh-
HBIX (DaKTOPOB B HCHBITATEIbHBIX moyietax JIJI, mpu Bpamenusx wa 1D, npu
mojbeMax B Oapokamepax W UCCICIOBAHUAX HA APYTUX JMHAMHICCKUAX CTEHIIAX
C y9acTHUEM HCIBITaTENeH-T00POBOIIBIICE, IETYUKOB U KOCMOHABTOB.

HNCCJIIEJOBAHUE ®YHKIIUU PABHOBECUSA
IPU MEJUILIUHCKOM OTBOPE
U NEPEOCBUAETEJbCTBOBAHUU CIIEHKOHTUHI'EHTA
H.B. Herrepenkosa, JI.A. KamenkoBa, M.A. Ckenuna,
I'.T1. Crenanosa, F0.11. BoponkoB

MenuuuHckrue TpeOOBaHUs, NPENbIBISEMbIE K COCTOSHUIO 3/I0POBBS
T, paboTalOIUX B 3KCTPEMAJIbHBIX YCIOBUSX, TUKTYIOT HEOOXOIUMOCTh HC-
TIOJTE30BAHUSI KOMIUIEKCHBIX METOZIOB MCCIIEIOBAHUS, MO3BOJISIONINX BEISBIATH
JIOHO30JIOTMYECKUE COCTOSIHUA YETIOBEKA.

@ynkuus pasHoBecust (OP) sBisieTcst o7lHOW M3 BaXKHBIX CHCTEM, obec-
MIEYNBAIOLINX ITOJ/IEP)KAHUE YEJIOBEKOM BEPTUKAIBHOW IMO3Bl. OTa (YHKIHUS
CBSI3aHA C JICSATEIIFHOCTHI0O MHOTHMX CHCTEM OpraHu3Ma (BEeCTHOYJSIpHOH, 3pH-
TEJILHOM, TPOIPUOLIEITUBHOM, ONOPHO-IBUTATENBHOM U 1p.). [losToMy oreHka
®P sBiseTcs Ba)XXHOM COCTaBHOW YacThIO OOINEro KOMILIEKCAa HCCIIEIOBaHHUM,
WCTIONIb3yEMBIX B TPOIIECCE MEIUIIMHCKOrO 0TOOpa ATOH KaTeropuH Crenraliy-
CTOB.

Lenbro Hamel pabOTHI ABISUIOCH M3y4YE€HHE TUarHOCTUYECKON 3HaYMMO-
ctu ©P npu rmpoBeieHNH Harpy304HOrO TecTa Ha Benospromerpe (BOM).

UccnenoBanne ®P nmpoBOIMIOCH C UCMOIB30BAHUEM KOMIBIOTEPHOIO
crabunoananuzaropa «Crabunan-02» 10 u nocne GyHKIMOHAIBHON IPOObI Ha
BOM c HenpephIBHOW CTyneHYaTO-BO3pacraromnieii (Ha 25 Bt) Harpyskoii (mmpo-
JIOJDKUTEIEHOCTD CTYIEHH — 3 MHUHYTBI) B TIOJIO)KEHHH 00CIIEyEMOTO «IIEXKay.
M nccnenoBanuss OGP ncnonp3oBany METOAMKY, NMpeTHA3HAYEHHYIO IJIS Me-
JMIMHCKOTO KOHTPOJIS JOITyCKa MepcoHasa nepesa pabdoueil cMeHo (penpei-
COBBIH, NPEATIONETHBIA U Jp.), a TAK)KE KOHTPOJS COCTOSTHUS IepcoHaa mocie
CMEHBI, 0a30BBIM ITOKa3aTeJIeM KOTOPOTO SIBISETCS «KadyecTBO (DYHKIMH PaBHO-
Becus»» (KDP). Tect coctout u3 tpex npod — Tect Pombepra ¢ OTKPHITHIMU 1
3aKpBITHIMU TJa3aMU U «Muiens» {7t npoBeeHust 00ciie0BaHus UCTIONb30-
BaJIcs MOIYJIb YHHBEpCallbHOM crabmiorpadudeckoii nmpoosl. Jlo u mocie Ha-
rpy3ku nposoamnack peructparys OKI' (B 12-Tu cTaHAapTHBIX OTBEACHUSAX U
Ha «KapanoBuzope-06»), AJl, 93T, POI', ananuz nepudepruueckoil KpoBU U
ap.

O6cnenoBano 16 mpakTHUECKH 30POBBIX MYXXYMH B Bo3pacrte oT 19 no
47 ner. Ilo nannasiM OKI' m AJl Harpy3ouHasi mpoba y BceX OLEHHMBAjach Kak
oTpuuarensHast, ¢ pyHKINOHAIEHBIME OCOOEHHOCTSMHU y 4-X 4eJoBeK (B BUjE
yBenndenust 3yonos T B orBenenusx 11, AVF, V5,6 ot 50% mo 60% — y Tpex u
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HEeOOJBIION TOPU30HTATIBHOH aenpeccuu cermenta ST y ogHoro). [Ipu ananmze
PE3yIABTATOB CTAOMIIOrpaUUECKUX TECTOB Y ATHX XK€ 4-X O00CIeIYeMBIX JO
mpoBeneHus npoObl Ha BOM HaOmromanock cHmwxkeHue mokasatenss KOP B
cpeaaeM Ha 20%, coxpaHUBIIEeCs W mmocie oOcienoBanus. [lomydeHHBIE pe-
3YJIBTATHI TIO3BOJISIOT PACHIUPHUTE JUATHOCTHICCKIE BO3MOXKHOCTH OIICHKH Tie-
PEHOCUMOCTH Harpy304Hoii mpoOsl Ha BOM.

[IpuMeHeHNE JOTOTHUTENBHBIX METOIUK B KOMIUIEKCHOM O0CIIeIOBAaHUU
JIUI] 3KCTPEMATbHBIX MPOQ)ECCUil MO3BOISIET HA OOJIee paHHUX 3TaIaX BBISBIATH
pa3TuuHbIC (PYHKIMOHAIBEHBIC H3MCHEHUS B OpraHU3ME YeJIOBEKa.

HUCITIOJIb30BAHUE KJIMHUYECKOI'O OIIBITA
OTOHEBPOJIOI'MHA JIUISI UBYUEHUSA OTUOIMATOI'EHE3A
KOCMHUYECKOM BOJIE3HU IBUKEHUS
.M. Mames, E.D. Curanesa

Kocmuueckas 6onesnp asmwxenus (KBJ), BriepBbie mpo3By4aBmasi Kak
BakHEHIIass pobieMa BiusHUS pu3nogorniyeckux 3¢p¢HeKToB HEBECOMOCTH Ha
opranusM yesoBeka nociue nogera I'.C. Turosa, ocTaeTcst MIOCTOSIHHO aKTyallb-
HOHM 10 HacTosmiero BpeMeHd. HecMOTpsi Ha rpoMa/iHBIN OIBIT, HAKOIUICHHBIN
CHeUaIiCTaMu 1o u3ydeHuto peHomenonorun u stuomnaroreneza KbJI, Bims-
HUSI HEBECOMOCTH Ha COCTOSIHHE BECTHOYIISIPHOTO aHAIN3aTOpa U B3aUMOJEHCT-
BYIOIIMX CEHCOPHBIX CHUCTEM B KOCMHYECKOM IIOJIeTe M B PeajanTalloOHHOM
Tieproyie, HeKOTOphIe acrekTsl Mexann3ma pa3sutusi Kb/l u nonsiae npeacras-
JISIFOTCSL HEAOCTATOYHO SICHBIMU. 3a TPOIIEANINE JECITHUIETHS W3y4ajoch He-
CKONIbKO THmoTe3 u Teopuii passutus KBJI: 1) poctpamsHOe mepepacmpesene-
HHUE KPOBH M JUM(BI C BO3MOXXHBIM HapylIeHHeM OanaHca neprinMdaTHiecko-
T'O U 9HAOIMM(ATHYECKOr0 JIaBJIECHHS B JaOMPHHTE; 2) POJIb aKTUBHBIX JIBHIKE-
HUHA ronoBoil B mpoBouwpoBanun KB/[; 3) m3MeHeHHs WMHTErpamuu OT IOJy-
KPY)XHBIX KaHaJIOB B HEBECOMOCTH; 4) pOJb OTOJNIUTOBON aCHUMMETpPHUH; 5) Teo-
pHSL «BECTHOYIISAPHOW CBEPXCTUMYISILIMIMY; 6) «CEHCOPHBIN KOH(QIUKT» U Jp.
HexoTopbie U3 BBIIENEPEUHNCIIEHHBIX THITOTE3 MOIYYMIN YOeAUTEIbHbIE T0Ka-
3aTeNIbCTBA B HA3eMHBIX SKCIIEPUMEHTAJIBHBIX HMCCIIEIOBAHUSIX U B PEAJIbHBIX
KOCMHUYecKHX nonerax. [Ipyrue TpeOyror aaipHeiimero yrounenus. Hanpumep,
elle Ha HadanbHOM JTane usydeHus KBJ[ Ha ocHOBe sKCIEpUMEHTaJIbHBIX HC-
crnenoBanmii (Kakurin et al., 1976; Matsnev et al., 1983) Obi1a copmynupoBana
TUIIOTE3a O BO3MOXHOH 3THONATOreHeTndeckoi ponu B passutuu KBJ[ mosbI-
LIEHHs] BHYTPUYEPEITHOTO ABJICHHSI B OCTPOM IEPUOJIE aJlaNTalid KOCMOHABTa
K HeBecomocTd. CorylacHO 3TOH runorese, Ha OHE mepepacnpeneneHus KpoBr
1 W3MEHEHHs1 00IIero oobemMa IUPKYIUPYIOIe KpOBH B HEBECOMOCTH MOTYT
CO3/1aBaThCsl YCIOBHAX JUIS TIOBBIICHUS] BHYTpHYEpeTHOro aasieHus. [locnen-
Hee MOXET NMPUBOJWTH K HAPYIIEHHIO OTHOCHUTENBHOrO OajlaHca JaBJIEHHS B
SHIOMUM(PATHUECKOM U NMEpUITUM(ATHIECKOM POCTPAHCTBE BHYTPEHHETO yXa,
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C BO3MOXKHOCTBIO aKTHUBAIMM PBOTHOTO IEHTPA» B CTBOJE T'OJOBHOTO MO3Tra,
YTO MOXKET CTUMYNHMpOBaTh pa3Butue cumnromokomiuiekca KB/I, ¢ ogHoBpe-
MEHHBIM U3MEHEHHEM YYBCTBUTEIBHOCTH BECTHOYIISIPHOTO amnapara, B YaCTHO-
CTH, (PYHKIMOHAIBEHOTO COCTOSIHUSI OTOJIMTOBOW cHCTeMbl. Jlpyrue mccienoBa-
TN TaKKe HE HMCKIIOYAIH BOSMOXKHYIO ITO3HTHBHYIO CBSI3b MEXIy INepepac-
IIpe/ielIeHheM KpPOBH B yclloBHsiX HeBecomocTH W pazBurieM KBl (Oman,
1994). [lanHas rumnotes3a JIeTaabHO MpopadaThiBaIach B HA3€MHBIX MOJCTBHBIX
sKkcriepuMmenTax. Tak, Parker et al. (1977; 1983) B akcriepuMeHTax Ha MOPCKUX
CBUHKaxX HE OOHAPYKUIIU CBSI3M MEX/Y HOBBIIIEHHEM BHYTPUYEPEITHOTO JIaBlie-
HUS ¥ JaBJIEHUEM SHIONUM@BI B MONYKPYXHBIX KaHaiax. Montgomery et al.
(1993), B 3kcriepuMEHTEe C y4acTHEM JTOOPOBOJBIICB B YCIOBUSIX aHTHOPTOCTA-
THUYECKOH TUITOKHHE3UH (-6°) ¢ perucTpanmei moporoB ciayxa, THMIaHOTPAMMBI
U aKyCTHYECKHMX CIIyXOBBIX BBI3BAaHHBIX IOTEHIMAIOB TAaKKE HE OOHAPYXKHMII
Mog00HOH cBs3U. Pe3ynbTaThl 3TUX M IPYruX aHAJIOTMYHBIX UCCIIEJOBAHHUHN I10-
3BOJIMJIM TIOJIBEPTHYTh COMHEHHIO ITPaBOMOYHOCTh JaHHOW rumnotesbl (Reschke
et al., 1994; Thornton et al., 1987). Bmecte ¢ Tem, B mocieaHee BpeMsl ObLTH
TIOJTy4eHbl OOBEKTHBHBIE JI0OKA3aTeIbCTBA BO3MOXKHOM B3aMMOCBSI3U ITOBBIIIICH-
HOT'O BHYTPUUEPEIHOTO JIABJICHUS! C BHYTPWIAOMPUHTHBIM JaBJIEHHEM C TIOCIIe-
JIYIOIINM Pa3BUTHEM OTONWTOBOHM nucdyHkumu. Ha mpumepe naiiBepoB ¢ dKc-
TUTO3MBHBIM THIIOM 0apoTpaBMBbl BHYTPEHHETO yXa, C WCIOJIb30BAHUEM COBpE-
MEHHBIX METOJOB OIEHKM (YHKIHH CaKKyJIIOca M YTPUKYJIIOCA OTOIMUTOBOW
CHCTEMBI TIyTeM perucrpauuu nepBukaibHeix (CVEMP) u  okymspHbIX
(oVEMP) BecTnOynsipHBIX BBI3BAHHBIX MHUOTEHHBIX MOTEHIMAJIOB OBLT OOBEK-
THUBHO TIOATBEPXKJICH MMOIO0HBIH MEXaHU3M «IIepe/laduny» BHYTPUYEPEITHOTO J1aB-
JIeHWsI Ha BHYTpHWIaOMpHUHTHEIE )uakocTH (Matsnev, Sigaleva, 2009). Beicokas
4acTOTa MOPaKEHUH OTOIUTOBOW CHCTEMBI y OOJBHBIX C MO3JIHEH craxuei 0o-
ne3Hn MeHbepa M OTOJIMTOBBIMU Kpu3aMu TyMapKUH TakKe CBUIIETEIBCTBYET B
MONB3Y JaHHOW THUIOTE3bl. BhIKiIroueHHe nepudepryeckux BeCTHOYISIPHBIX
PELenTopoB y STUX OOJNBHBIX ITYTEM WHTPATUMIIAHAJIHLHOTO BBEJCHUSI T€HTAMU-
IMHA (XMMUYecKasi JaOMPUHTIKTOMUS) YCTpaHsIa BCE CUMIITOMBI OTOJUTOBON
JChYHKIIH.

Takum 00pa3oMm, MpeacTaBiIeHHbIE JaHHBIE CBHIETEIBCTBYIOT O HEOOXO-
JTUMOCTH TIPOJIOJDKEHHSI SKCIIEPUMEHTANBHBIX HCCIIEAOBAaHUN 110 YTOYHEHHIO
JIAHHOW THUIIOTE3bI C MCIIOJIb30BAHHEM COBPEMEHHBIX Helpo(u3noIornyecKux
TEXHOJIOTHH OLEHKH (DYHKIIUN OTOIUTOBOW CHCTEMBI.
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BJIUSTHUE CYBMAKCHUMAJIbHOM CTPECC-HATPY3KH
HA BEJOSPTI'OMETPE HA MEXKIIOJIYITAPHYIO
ACUMMETPUIO AJIb®A-AKTUBHOCTHU 29I
O.b. [TacekoBa, I'.I1. Crenanosa, KO.1. Boponkos

Wzydenue BiustHAsL hrU3NUecKOl HArpy3ku Ha (QYHKIMOHAJIBHYIO aKTHB-
HOCTH TOJIOBHOT'O MO3Ta IPE/CTABISIET BaKHOE KIMHUYECKOE 3HaYeHHe. Xopo-
110 U3BECTHO TTOJIOKHUTENFHOE BINSHNE (PH3MYECKON HArpy3KU Ha SMOIHOHAb-
HOEe cocTosiHue 4enoBeka. OJHaKO, MEXaHU3MBI, JieXKalllle B OCHOBE JAaHHBIX
TMIPOLIECCOB, HE /IO KOHI[A BBISICHEHBI. 110 TaHHBIM 3apyOe)HBIX aBTOPOB UCIIOJb-
30BaHME METOIMK MAarHUTORJIEKTPOTOMOrpaduy  HHU3KOrO  pa3pelieHHs
(LORETA) npennonaraer y4acTue B SMOIMOHAIBHBIX MPOIEcCax HeHpOHaIIb-
HBIX CTPYKTYp, JOKAJM30BAaHHBIX B JIEBOH ()pOHTAILHOM M3BMiMHE (TI0Ne § 1Mo
Bponmanny). B nponecce BoimonHeHnst pU3NYECKUX yrnpakHEHUH HCIOJIb30Ba-
HHUE JOCTYITHBIX METOJMK HCCIIEJAOBAHUS MO3TOBOWH T'€MOJUHAMHUKH, a TaKXKe
WCIIONIb30BaHNE HEWPOBU3YyaIM3aI[MOHHBIX METOJIOB OOCIIE€IOBAHUS CONPSIKEHO
C ONpeneNeHHBIMI TEXHUYECKUMH TpyaHOcTsIMH. Meton D3I, yuuTsiBasi ero
MIPOCTOTY, TOCTYIHOCTh ¥ 0€30MaCHOCTb, B JIAHHBIX YCIIOBUSIX SIBJISETCS METO-
JIoM BEIOOpa.

Lenpro pabOTHl SBUJIOCH MCCIENOBAaHHE BIIHMSHUSI CTPECC-HATPY3KU Ha
BEJIOIPrOMETPE Ha CIIEKTPAJIbHBIE XapaKTEPUCTUKA U MEXIIONYIIapHYIO acHM-
Merpuio anbga-akTuBHOCTH DOI.

O6cnenoBanbl 12 MyxuuH B Bo3pacte oT 19 mo 57 nmer. Cpennuii BO3-
pact cocraBua 33,7 set. [IpobGa mpoBOIUIACE HA BEIOIPTOMETPE B MOJIOKEHUU
«Ieka» C HEMpPepBIBHOW CTyHeH4YaTo-Bo3pacratomieid (Ha 25 Br) Harpyskoit
(TPOOIKUTENBHOCTD CTYIIEHH COCTaBIIsIa 3 MUH.) JI0 JOCTIKEHHsI CyOMaKcH-
ManbsHOM UCC. IlpoBoaunacsk HenpepbiBHas peructpauus 901 B 19 cranmapt-
HBIX OoTBeAeHUAX (1o cucteme «10—20») 10 Havana Harpy3ku («(hoH»), Ha Kax-
noit crymenu Harpy3ku (50-75-100—-125-150-175 Br) u B Teuenne 10 mun. (1,
3,5,7,9 MHH.) IO OKOHYaHHUHU MPOOBI. AHAN3 MOKa3aTenell CyMMapHOH MOIII-
HoctH anb(a-purma (8-13 T') W MEXIONyIapHBIX pa3IMuuil MPOBOAMICS B
ouronsapueix otBeneHusx (02-P4, P4-C4, C4-F4 u O1-P3, P3-C3, C3-F3) mus
3aTBIJIOYHO-TEMEHHBIX M JIOOHO-IIEHTPAJIBHBIX OTAENOB Ka)IOTrO IMOJyHIapHs
TocIie BblIeNIeHHs Oe3apTeakTHBIX YHacTKOB 3alUCH JUTHTENFHOCTHIO 30 cex.
¢unbTpanuu anbda-purMma.

CpaBHUTEIBHBIA aHAIN3 AAaHHBIX TOKa3aJl ClIeAyIollee paclpe/esieHne
MEXIOIYIIAPHOH acCHMMETpUH: B )OHOBOM 3amucu Ooliee BBICOKUE ITOKa3aTeNn
MOIITHOCTH aJib(ha-puT™Ma HaOIMIOMATUCh Y 8 o0cnenyeMbix (66,6%) B JIEBOM ITO-
mymapun, v 4 (33,3%) — B npaBoM monymapud. B mporiecce Harpy3ku otMme-
YaJich He3HAYMTENIbHbIE pa3HOHAIIPaBJICHHBIE KOJIeOaHWsI N3MEHEHHs IoKa3a-
Telel, OHAKO, HA KOHEYHOH MaKCHMaJIbHOM CTYIIEHHM Harpy3KH y Bcex oOciie-
JTyeMBIX OTMEUYaJIOCh PE3KOE BO3PACTAaHHE, ITUK» ITOKa3aTenell MOIHOCTH allb-
¢da-putma (B cpeaHeM B 5—6 pa3) B JIEBOM IIOJYHIAPHU TOJIOBHOI'O MO3Ta C
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MIPAKTUYECKH MOMEHTAJIbHBIM BO3BpAIIEHUEM K MCXOIHBIM IOKAa3aTeNIsAM Ccpasy
nocje MpeKpalleHust Harpy3Ku.

[porecc HempepwiBHON peructpanuu D31 Bo BpeMs (QU3UUECKON Ha-
IPY3KH TIO3BOJISIET 3a(MKCUPOBATh KPATKOBPEMEHHbIE (YHKIIMOHAIBHBIE H3Me-
HEeHUs! OMOMOTEHIINAJIOB, JTOKAJM30BaHHBIEC B JIEBOM MOJIYIIApUH. BBISBICHHBIN
(eHOMEH BIMSHUS CyOMaKCUMaIbHON (PU3NUECKON HAarpy3KH Ha MEXKIOIyIap-
HYIO aCHMMETpHIO ajbda-akTuBHOCTH DO TpeOyeT nanpHeHero n3ydeHusl.

BBISIBJIEHUE I/IHI[I/IBI/II[YAJII;HOFI YJYBCTBUTEJIBbHOCTHU
K BO3I[EI71CTBI/IIO HIYMA JJIs1 TPOI'HO3UPOBAHUSA
IMMPOPECCHUOHAJIBHOI'O HITYMOBOI'O ITIOPAXKEHMUSA

CJIYXOBOM CUCTEMBbI
E.3. Curanesa, 3.1. Maiues

[MponomxkurensHbrit kocMuueckuii onet (KIT) Ha opbuTanbHON cTaHIMN
CONPSDKEH C HENPEpPBIBHBIM BO3JICHCTBHEM Ha OpPraHM3M KOCMOHABTa IIIYMOB
cpeiHel W MaJlol MHTEHCUBHOCTH, T€HEPHPYEMbIX CHCTEMOH jKHM3Heobecmede-
HUS 1 APYruM OOpTOBBIM 00OpynoBaHueM. BoszelicTBue Takoro myma B KIT He
HCKITIOYAeT BO3MOXKHOCTH €r0 HeOJIaronpHusTHOTO BIMSHUS M Pa3BUTHS HIyMO-
BOro nopakeHus: oprana ciryxa (NIHL).

B nocnennee Bpems B auTeparype IHUPOKO 00CYKAaeTcsi BONPOC 00 MH-
JIMBH/YaJIbHOM YyBCTBUTEILHOCTH U PE3UCTEHTHOCTH OTJEIIBHBIX JIIOEH K BO3-
JedcTBUIO miyMa. [1oBbIIIEHHAsS BOCIPUMMYHMBOCTD BHYTPEHHETO yXa K IIYyMY
o0ycraBnuBaeTcsl Kak (pakTopaMy BHELIHEH cpezpl, TaK U BHyTPEHHUMH (akTo-
pamu. Bonbiioe KoaudecTBO MCCIeA0BaHMI MTOATBEPAMIIO, YTO HEKOTOPHIE XH-
MHUYECKHE COEAMHEHNs, Takhe Kak ToiyeH u atunoenseH (Fechter et al., 2007),
KCHJIEH, TPUXJIOPITHIIEH, CTUPEH M MX COEIMHEHHs, TshKenble MeTayutbl (Osman
et al., 1999; Murata et al., 1999; De Abreu and Suzuki, 2002), xkyperue (Uchida
et al., 2005; Wild et al., 2005; SCENIHR, 2008), aHTHOHOTUKYU (aMUHOTIIUKO-
3UJBI ¥ MaKpOJIU/IBI), TIPOTHBOOITYXOJIEBHIE Mpenaparthl (IMCIJIaTHH U KapOar-
JIaTHH), TETJIEBbIC IUYPETHKA M AHTUMAJSPHAHBIC MpEnapaThl CIOCOOCTBYIOT
MOBBIIICHUIO YYBCTBUTENLHOCTH HAPY)KHBIX BOJMOCKOBBIX KJIETOK W MOAJCPIKH-
BAaMOIIUX KJIETOK K Bo3jaeiictBuio mryma (Sliwinska-Kowalska et al., 2007;
SCENIHR, 2008).

CoBpeMeHHbIE TeHETHUECKHE UCCIIEA0BaHMUS ITOKAa3aJId, YTO TIOBBIILICHHAS
YYBCTBUTEIBHOCTh K BO3JICHCTBUIO IIyMa KOHTPOJUPYETCSI PAIOM TeHeTHde-
ckux Qaxropos. Ilokazano, uro aminenn Cdh23ahl n Ahl3 Ha 17 xpomocome y
MbIlieli B6 OTBETCTBEHHBI 32 UYBCTBHTENBHOCTH K IIYMOBOMY BO3ZIEHCTBHIO
(Johnson et al., 2000; Ohlemiller et al., 2007; Ortmann et al., 2004). ['ereTnye-
CKH 00YCIIOBJIEHHasi BApHaOeIbHOCTh YYBCTBUTEIEHOCTH YEJIOBEKa K BO3JEHCT-
BHIO IlIyMa yCTaHOBIIEHA B psize uccnenoBanuii (Heinonen-Guzeyev et al., 2005;
Konings, Van Laer, Van Camp, 2009). OnpeneneHHbIC alieid TeHOB, KOIU-
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pyronmx u3odopmer 6emkos HSP70 (Yang et al., 2006), mapokcoHa3sl, MaHTa-
Ha3bl cynepokcuinemyrassl (SOD 2) (Fortunato et al., 2004) moryT crioco0cT-
BoBaTh pa3BuTHi0 NIHL. M3ydeHue 4yBCTBUTENBHOCTH M PE3UCTEHTHOCTH K
myMmy y pabounx nryMoBbIX npou3BoicTB B IlIBenum (Van Laer et al., 2006;
Konings, Van Laer, Van Camp, 2009) mo3BoJIWIIO BBICTHTE 3 TeHA, aCCOIUU-
poBaHHBIX ¢ moBbIMIEHHBIM puckoM pa3utust NIHL: KCNEI, KCNQI u
KCNQ4. D11 rensl peryaupyroT IesSTeIbHOCTh MOHHBIX KaHAJIOB B KJIETKaX
Kopruepa oprana u, B nepByro ouepens, Tpancnopt K+ (Housley et al., 2002;
Lee, Marcus, 2008). B mutepatype o0cyxaaercs BOIPOC O BO3MOXXHOH poyH
MeJlaHWHa B COCYIMCTOH ITOJIOCKE, YYaCTBYIOLIETO B 3all[UTE YJIUTKH OT HEra-
TuBHOTO AerictBus myma (Meyer zum Gottesberge, 1988; Atias et al., 1985;
Bartels et al., 2001) Ha cmyXxoByr0 cHcTeMy KOCMOHaBTa. B psijie uccienoBaHuii
Ha JKMBOTHBIX OblIa TOKa3aHa PoJib CTPHUAJIBHOI'O MEJIaHWHA B ATOM IPOIIECCe U
BO3MO)KHOT'O HCIOJIb30BaHUS OIIEHKH OKPAacKH KOXKM M IIBETa IJIa3 KakK OJHOTO
13 KOMIIOHEHTOB WHIMBHAYaJbHOH YYBCTBHUTEIHHOCTH YeJOBEKa K BO3IEHCT-
Buto myma (Ohlemiller et al., 2007; Ohlemiller, 2008). B perpocnekTHBHBIX
nccnenoBanusix Cunningam et al. (1982), Attias et al. (1985) n B HexaBHUX HC-
cnenoBanmsix Da Costa et al. (2008) y pabounx OIyMOBBIX NPOHM3BOACTB OBLIO
MIPOJIEMOHCTPUPOBAHO Pa3IMYMe B YyBCTBUTEIHHOCTH K BO3JEHCTBHUIO K IIYMY
Y JIMII C TEMHBIMH U CBETJIBIMH TJ1a3aMH. BBIsIBIeHNE WHIUBUYyaIbHON YyBCT-
BUTEJIBHOCTH KOCMOHABTA K IIyMY Ha 3Tale MeIUIHMHCKOro orbopa odecnedn-
BaeT BO3MOKHOCTH TIPOTHO3MPOBAHUSI HEOJIArONPHUSITHBIX PEaKLHUi CIyXOBOH
CHCTEMBI ITpU JIUTeNbHON dkeno3uimu myma B KIT u pa3paboTku cooTBercT-
BYIOUIHX MTPO(MIIAKTHUECKUX MEPOIIPUSATHH 10 3aIUTE CITYXOBOW CHCTEMBI.

OCOBEHHOCTU AEATEJBHOCTH IICUXO0JIOT'OB
BPAUEBHO-JIETHBIX SKCITEPTHBIX KOMUCCHI
T'PAXKIAHCKON ABUAIIMU POCCHUU
T.A. Kpanusnunkas, JI.B. Kpanusuuikas, b.I'. Xam6a

BpaueOHo-nerHas skcneptuza (BJID) rpaxmanckoi apwanuu Poccuu
npezcTaBieHa 39-10 BpaueOHO-JIETHBIME SKCHepTHBIMU KoMuccusimu (BJIDK) n
Henrpansnoit BJIDK (IBJIDK). Bee BJIOK umeror nuneHsnio Ha BpadeOHO-
JICTHYIO OKCIEPTU3y U CepTU(HUKATHI COOTBETCTBUA. B cocTaB Kamoil KoMuc-
CHH BXOJHT TCHUXOJIOT, 00CCIEUUBAIOIINIA MCHXOIOTNYECKOe OCBUIETENHCTBO-
BaHHME JIMII JICTHOI'O COCTaBa, HANPaBISIEMbIX HA MEpEeyYNBAHUE Ha HOBYIO TeX-
HUKY WIU BBIABIDKEHHE HA HOBYIO JOJDKHOCTB. Ilcuxomor BJIOK Takxke ydact-
BYeT B 00CJIC/IOBAHUM KaH/UAATOB, MOCTYMAONIUX B YIeOHbIC 3aBECHUS TPAX-
JIAHCKOH aBHAIMH, 00ECIIeUYnBAET COMPOBOXKICHUE TpoIiecca OOYYCHUS U MPO-
(beccroHanbHON MOArOTOBKH aBHACICUATINCTOB, YIaCTBYET B PACCICIOBAHUH
ABUAIMOHHBIX MPOUCHICCTBUH U MHIMICHTOB. 11 MCHXONOrOB 3KCMEPTHBIX KO-
MUCCHIl, TOMUMO BBICIIEr0 MEUIIMHCKOr0 00pa30BaHMUs, MPOILIH YCOBEPIICH-
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CTBOBaHHUE IO MEIUIIMHCKOM TCUXOJIOTUH, TCUXOoTepanuu, ncuxuatpuu. Oc-
TallbHbIE TCUXOJIOTH HMMEIOT BBICIIEE TMCUXOJOTHYECKOE WJIU TMEeAarorndeckoe
obpa3zoBanue. J[Ba ncuxonora [[BJISK umeroT cTemeHb kaHIumaTa MEIHUIIAH-
CKHX HayK, OIMH — JJOKTOPa MEIUIIMHCKUX HaYK.

3a mocienHUe 5 NET CHelUaln3aluio M0 MCUXOJOTUU U MCUXOTepanuu
MpouUIK 28 CHEUaNINCTOB M0 aBUAMOHHON MeNuIMHE U 26 — 10 aBHallMOH-
HOU TICHXOJIOTHH. Bce MCUXO0IOrd UMEIOT OTJCIbHBIC KAOWMHETHI JIIS TICUXOJIO-
THYECKOT0 00CIICIOBAHMSI, OCHAIIICHHBIC IEPCOHATLHBIMU KOMITBIOTEPAMH.

B 2010 r. mcuxomoramu ObLIO OcBHICTENbCTBOBaHO 10688 aBmarmoH-
HBIX CHEIUATUCTOB: adbutypueHToB — 1521 (14,2%), NpoXoasnmx mnepeyJuBa-
HUE Ha HOBYIO TexHUKY — 1737 (16,3%), B nensax BJID — 7201 (67,4%), npu
BBIJIBIDKEHUH U Ha HOBYIO JTOJDKHOCTE — 229 (2,1%).

C y4eTroM MOBBINICHHOW TICHXO03MOITMOHAIEHOW HATPY3KH Mpu mpodec-
CHUOHAJILHOW JIeSITeIbHOCTH JIaHbl PEKOMEHAAIMH 10 MPOBEACHUIO TICUXOJIOTU-
YeCcKOro 00CIIeIOBaHUs JICTHOIO COCTaBa M JHUCICTYCPOB, MEPHUOIMIHOCTH KO-
TOPOTO YYUTHIBACT BO3PACT 00CICIYEMBIX.

B nensix ycoBepiieHcTBOBaHUS padoThl ncuxonoros BJIDK mpemxycmor-
PEHO WX yJacTHe B y4eOHBIX CEMHHApax, MPOBOIUMBIX Ha Kadeape aBHAIUOH-
HoOM u Kocmuueckor Menuuuuel ['OY IO «Poccuiickas MenuuuHCKas akaje-
MU TIOCIIETUIUIOMHOTO 00pa3oBanus», [IKb rpaxmanckoii apuarnuu u [IBJIDK.

OIIEHKA D®DPEKTUBHOCTU METOJA OITEPATUBHOI'O
KOHTPOJISI COCTOSIHUSI MUKPO®JIOPHI UCITBITATEJIEN
B YCJIOBUSX «CYXOl» UMMEPCHUHA
B.K. Unbun, 3.0. ConoréBa, M. A. Ckequna, JLI'. ITanmo

OnBIT NPOBEAEHHBIX MCCIEIOBAHUI B YCIOBHSX «CyXOiH» HMMMepcuu
CBUJICTENIBCTBYET O BO3HUKHOBEHMHU MPEANOCHUIOK JUIsl Pa3BUTHUSA CHUHApOMaA
HapylIeH!s KOJIOHU3AMOHHOM PEe3UCTEHTHOCTH.

B Hacrosiiiee BpeMs He BBI3BIBAET COMHEHHS HEOOXOANMOCTh HCCIIEN0-
BaHHUH COCTOSTHHSI €CTECTBEHHBIX 0apbepoB KOJIOHU3AINH, POPMUPYEMBIX Y de-
JIOBEKA Ha MyTH MH(EKIIMOHHOI'0 areHTa ISl BBIPAaOOTKH CTpaTerHy JJIsl onepa-
TUBHOT'O KOHTPOJISI COCTOSTHHSI MUKPOOHOTO CTaTyca YeoBeKa.

DKcnpecc-TuarHocTuKa JUCOMOTHYECKUX CIBHIOB Y YEJIOBEKa SIBIISIETCS
paHHEN U CBOEBPEMEHHOH JUAarHOCTHKON COCTOSIHMM, KOTJa MPOUCXOIAT KOJH-
YECTBEHHBIE W3MEHEHHS CTaOMIM3HMPYIOIIUX M YCIOBHO-TIATOI€HHBIX TPYIII
MUKPO(DIIOpHI, SBIISIOMIMECS MYCKOBBIM (DaKTOPOM ISl pa3BUTUSL ONIOPTYHH-
CTHYECKUX MH(EKINH, ayTOMH(PEKIUHA 1 WHPEKINH, MPOTEKArOIMX MO KIacCH-
YEeCKOMY THITLY.

[TpoBeneHsl Mcciaeq0BaHHUS YPOBHS MHKPOOHOH 0OOCEMEHEHHOCTH IIO-
KPOBHBIX TKaHEH JO0OpOBOJIBIIEB, HAXOMUBILIHMXCS B YCIOBHSIX «CYXOW» HUMMep-
cuu. OneHka MUKpOOHOH 00CEMEHEHHOCTH IPOBOJMIACH ABYMS CHOCOOAMM:
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CTaHAAPTHBIM OAKTEPHOJIOTHYECKUM U C TIOMOIIBIO pa3padaThiBaeMOi CHCTEMBI
aBTOMATHYECKOr0 aHalIu3a MUKPOOHBIX 00beKTOB. bakTepuonornyeckoe uccie-
JIOBAaHHWE TIPOBOIMIOCH ISl BepU(HUKAIMHU IaHHBIX, MOJYyYEHHBIX C MOMOIIBIO
aBTOMATHU3UPOBAHHOIO AHAIIU3A.

Llenbto uccnenoBaHUs ABUIACH OLIEHKA METOJa OIEePaTUBHOTO KOHTPOJIS
MHUKpPOOHOIIEHO03a YeJIOBEKa IPH 7-CyTOYHOM IMPEObIBAHUH B YCIOBHUSX «CYXO»
UMMEPCHUH.

HccnenoBannst MUKpOQIIOPB! MOKPOBHBIX TKaHEH JOOPOBOJIBIIEB MPOBO-
JIAITH B (DOHOBBIH TEPUOJ, Ha 7-€ CyTKH SKCIIEPUMEHTa.

UyBCTBUTENBHOCTh METOJa CBETOBOM MHKPOCKOIIMHM HaXOAWTCS Ha
YPOBHE BBISABJICHHS MHUKPOOpraHu3MoB B komudecte 10°-10° [KOE/min] u 6o-
nee. [ToaToMy pe3yabpTaThl aBTOMAaTH3UPOBAHHOTO aHANIM3a MTPUBEIEHBI TOJIBKO
s kornentpauun 10° [KOE/Mn] u Bbine.

[Ipu npoBeneHny McciaenoBaHUK OBUIM TOTyYEHBI PE3YIbTaThl, TOKA3bI-
Balolle MpeodIajaHue rpaMIIONIOKUTEIbHON KOKKOBOI MUKPO(IOpPhl HA CIH-
3UCTBIX O0OJIOYKAX IOJIOCTEH HOCa W TJIOTKH, KOXKHBIX MOKpPOBax B 00nacTu
MaXOBOW CKJIJIKM M MOAMBIIIEYHOH BriajuHbIL. [loaTomMy nenecoobpasHo ObLIO
MIPOBECTH JaJIbHEHIIIee yTOYHEHHE PACIIO3HABAHNSI MUKPOOHBIX KIIETOK TI0 I[BE-
Ty JJIsl TPAMIIONIOKHUTEIBHON KOKKOBOW MUKPOQIIOPHI.

[onmyueHnsle pe3yabTaThl M CTATUCTHUECKMH aHANNM3 00paOOTaHHBIX
JAHHBIX [I0KA3aJIU CIIeYIOIIee:

1. Pe3ynbTaThl KynbTypajJbHOTO U aBTOMATHYECKOrO aHaju3a KOppeiH-
pytoT. OmmoKa B cTerneHn KOHIEHTPAMU HaXOIUTCs B IIPEJIeiax OJHOU CTere-
HH.

2. YyBCTBUTENBHOCTH aBTOMAaTHYECKOTO METOJa MO3BOJISIET OLIEHHBATH
KOHIIGHTPAIMH MUKPOOHBIX 06bekToB He Meree 10° [KOE/m.

Taxum oOpa3oM, B XOie IPOBEAEHUS MCCIENOBaHUN Oblla IOKa3aHA
BO3MO)KHOCTH TIPUMEHEHUS JAHHOTO METO/Ia JUIS TOJIyYeHHUsI ONIEPaTUBHOM MH-
dopmanuu o MukpoduIope 4enoBexa.

IJIACTUYHOCTb UHEPIIMAJIBHOM MACCHI B CTATOIIMCTAX
HA3EMHBIX TACTPOIIOJ HELIX LUCORUM U POMATIAS
RIVULARE B YCJOBHUSAX UBMEHSAIOLHETIOCS
I'PABUTALHUOHHOI'O IOJIA
(HEBECOMOCTbD, T'TMIIEPBECOMOCTD)

I''M. T'oprunangze, P. 1. bykus, 2.JI. Kanannapumsuiu, E.B. Koporkosa,
A.Jl. TakrakumBwiu, M.T. JJapuramBunu, H.11. TenamBumm

B panHee mnpoBeneHHBIX SKCHEpUMEHTAaX Ha OPOWTANBHON CTaHIUU
«Mup» HamMu ObUTIO OOHAPY)KEHO YBEJMUEHHE MHEPLMAIbHOW Macchl (CTaTOKO-
HUA) B OpraHe paBHOBECHS — CTaTOIMCTE Ha3eMHOH jeroyHod ynmutku Helix
lucorum. M3 stux nccnemoBaHuii ObUT CIETaH BBIBOJ O TOM, YTO OTCYTCTBHE
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Beca 3aIlyCKaeT MEXaHW3MBbl TeHepallid U POCTa CTaTOKOHHWH. SIBISroTCS JH
BBIIICOTMEYEHHBIE M3MEHEHHUSI YHCTO aJalTUBHBIMU HJIM IATOJOTHYECKUMH?
Kak nonro coxpaHsTcsi OHM U BOCCTAaHOBHTCS JIM HOpMaJIbHas! KApTHHA ITPU BO3-
BpaIeHUH K 3eMHOH CHJIe TsDKeCTH? PeleHnto STHX BONPOCOB IMOCBSIEH KOC-
muuecknii skcnepuMeHT (KD) Ha MexayHapoaHOW KOCMHYECKOH CTaHIMA
(MKC) Ha aByX Buaax Ha3eMHBIX racrporos: jgerounoi ynutke Helix lucorum
u nepenHexxabepHoi ynutke Pomatias rivulare. ¥ H. lucorum craromucr co-
JIEP>)KUT OONBIIOE YHCIIO MUKPOCKOIIMYECKONW BETMUMHBI CTATOKOHMH, Y P. Rivu-
lare — omun cratonut auamerpom a0 200 mxwm. IIpogomxurensrocts KO ms
H. lucorum cocrauna 93, 110, 113, 131, 158 cyrok, mans P. rivulare — 56 cy-
ToK. Ha TpaHCTIOpTHBIX Ipy30BBIX Kopadisix «IIporpecc» yImuTKH JOCTaBISsUIHCH
Ha MKC B crenmanbHbIX KOHTEHHepax, CHa0)KEHHBIX (DMIBTPAMOHHBIM YCT-
POMCTBOM JIJIsl IPEOTBPAIIEHHUS BBIJIEJICHUS B OKPYKAIOIIYIO CPEAy MPOIYKTOB
KHU3HE/IESATEIBHOCTH )KUBOTHBIX M HENPHUSTHOTO 3araxa Ipy BO3MOXKHOM ruode-
JIM OTAEIBHBIX 0coOel. COCTOsIHME MOBBIIIEHHOH BECOMOCTH B JIaOOpaTOPHBIX
YCIOBUSIX MOJENUpPOBaiM Ha ynutkax H. lucorum BpameHueM Ha LeHTpUdyre
Ipu yckopeHun 6g HenpepbIBHO B TedeHue 30 cyTok. C MOMOIIBIO0 CBETOBOM,
TPaHCMHCCHOHHOHN M CKaHUPYIOLIEH 3JIEKTPOHHONH MUKPOCKOITUH M3y4ald MOp-
(onornueckre mapameTpbl U YIbTPACTPYKTYPY CTaTOKOHHH W CTAaTOJHMTOB B
HOpMe H B TeueHrne 30 CyTOK mociie BO3BpaIleHHs )KUBOTHBIX Ha 3EMITIO.

[Monocts craronucra B3pocnsix H. lucorum (B sxcnepuMmenTte ObuH HC-
MOJIb30BAHBI YIWTKH Maccod 13 T) comepkutr Oonbimoe ducio (crpasa
587,1£17,7 u cneBa 579,6+19,3) crarokonuit mmHOM 2,530 MKM, IIUPHHOM 2—
20 mMxM u TommuHO# 2—7 MkM. Cratonut P. Rivulare mMeeT mpenmMytiecTBeHHO
1apooOpa3Hyro, pexe JJUMICcONaHylo ¢opMmy. YeMm KpymnHee YIUTKa, TeM
KpYIHEEe CTAaTONUT. BHYTpEHHSS CTpYKTypa CTaTOKOHHHM W CTaTojHTa Ipea-
CTaBJIeHA B BHJE YEPEIYIONIMXCS JPYT 32 IPYrOM CJIOEB Pa3IMYHON LIMPHUHBI U
IUIOTHOCTH W pajiMajibHO HaNpaBJIEHHOW MCYEPUYEHHOCThIO. B 1eHTpe craToko-
HHUH U CTaTOJIMTA PACIIONIOKEHb! HeOOoIbIINe 00pa30BaHuUsI TUAMETPOM COOTBET-
ctBeHHO 1,5-2,5 mMxm u 10-15 MkM, cBoero poma ux sapa. Baxknsle neramu
BHYTPEHHETO CTPOEHMSI CTATOJMTA IMOJYYEHBI IPH €ro MEXaHHYEeCKOM pasiia-
MbIBaHuH. Camast CylecTBEeHHasi U3 HUX COCTOUT B TOM, YTO CTATOJIHUT 00pazo-
BaH M3 «BJOXKEHHBIX» JPYr B Jpyra HECKOJBKMX IapoO0OpasHBIX CTPYKTYP.
[Ipenapatsl CTATOKOHWH M CTATONMTOB IPHUIOTABIMBAIKMCH CHyCTs 4 yaca, Ha
10-e, 20-e u 30-e cyTku nociue 3aBeplLICHUs MOJETA.

Oddexr HeBecomocTH. B neHs BO3BpalieHHs1 Ha 3eMJII0 YHCIIO CTATOKO-
HUH B MOJIETHBIX craTormcTax H. lucorum okasanoch 3aMeTHO BO3POCHIUM I10
CPaBHEHHUIO C KOHTPOJILHBIMHU JIaHHBIMU (cnipaBa 648+25,1 u crieBa 664+38,3).
Y MHOTMX CTaTOKOHHI ITO BCEH ITOBEPXHOCTH JINOO MECTaMH BBISIBISINCH CBOE-
o0pazuble HapocThl. CTaTOKOHMM C HAPOCTaMH, HO 3aMETHO B MEHBIIIEM YHCIIe
BCTpPEYAIIUCh B CTATOLMCTaX YJIHWTOK, IperapupoBaHHbIX Ha 10-e, U eme MeHb-
me — Ha 20-e CyTKu mociie BO3BpalleHus >KUBOTHBIX Ha 3emitto. Ha 30-e cyTku
YHCIIO CTATOKOHUH MPaKTUYEeCKH HE OTIMYAIOCh OT TaKOBBIX y KOHTPOJIBHBIX
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*KUBOTHBIX (cmpaBa 514+19,0 u cneBa 542+38.,4). Ilpu 3TOM OTCYTCTBOBAIU
TaK)Ke CTaTOKOHMM ¢ Hapoctamu. Ha craromurax P. rivulare B mepBbie cyTkn
niocie noneta (y 14 ynurok u3 20 npenaprpoBaHHBIX) TakKe ObLIM OOHapyxe-
HBl MHOTOYHCIIEHHBIE HApOCTHI. B OONBIIMHCTBE CiTydaeB HApPOCTHI UMENH BH/T
XOpOUIO CTPYKTYPUPOBAaHHBIX 00pa30BaHHUN C 3aMETHBIM CXOJICTBOM C CAMHUMH
cratoinuTamu. Ha 10-e cyTKH CTaTONMTOB ¢ HAPOCTAMH OKa3ajioch y 6 u3 18 u
Ha 20-e cyrku — y 3 u3 15 npenapupoBanHbix ynutok. Ha 30-e cyTku y onHoi
YIUTKH U3 15 npernapupoBaHHBIX HAPOCT OOHAPYKUIICS Ha TOBEPXHOCTH TOIBKO
OJTHOTO CTATONMUTA. Y YIUTOK «CUHXPOHHOW» M «BHUBApUHHOW» KOHTPOJIBHBIX
TPYNIT HAPOCTHI HA TIOBEPXHOCTH CTATOKOHWI M CTAaTOJIMTOB, KaK MPaBUIIO, OT-
CYTCTBOBAJIH.

OddexT noBwIIeHHOH BecoMocTH. Bpamienne Ha 1ieHTpUdyre corpoBo-
KJTAJIOCh CYIIECTBEHHBIMH M3MEHEHUSIMH MHEPIMAIbHON MAacChl B CTaTOIMCTaX
yimutok H. lucorum. IToBepXHOCTH CTaTOKOHMH M300MII0BaIa TPELUIMHAMY C JIO-
KaJbHBIMH M3MEHEHMSIMH B BHJE pa3pbIXJIEHHWS M 00pa3oBaHUs YrITyOIEeHHH.
CHayasna y CTaTOKOHHWH BBINAJAJO AP0, 3aTEM ITOCTENEHHO MCTOHYAIHNCh OK-
pyXalolye ee CJIOH, BCIEACTBHE Yero TaKhe CTaTOKOHWU IMpPUOOpEeTanu BUJ
«OyonkoBy. B psine ciydaeB MOXKHO OBbUIO OOHApYKHTh CTaTOKOHUH ¢ OOHa-
KEHHOW BHYTpeHHeW cnouctoil crpykrypoil. o 50 % craTokoHM Oka3aauch
YaCTHYHO pa3pylIeHHbIMU. PacrmaBmivecst CTaTOKOHMM OBIIM TPENCTaBIICHBI
(dparmMeHTamu pasindHol BennunHbL. Ha 10-e cyTku mocne mpekpaiieHus Bpa-
LIEHHs] pa3pyLICHHBIX CTATOKOHMH B CTaTOIMCTaX HE OKa3alock. BMecTo HHUX
O0HapY)KMIIOCHh OONBIIOE YUCIO MEJKHUX CTaTOKOHMH pasMepaMu 3—4 MKM.
Crycts Mecsir MOp(QOIOrnIecKre mapaMeTphl CTATOKOHUA ObUTH OJTM3KU TaKO-
BEIM B HOpME.

YBenuueHne OOIIEro 4nciia U pa3MepoB CTATOKOHWH, a TakXKe MOsBIIe-
HHE HapOCTOB Ha ITOBEPXHOCTH CTATOJNTOB B HEBECOMOCTH U BMECTE C TEM Jle-
CTPYKTHUBHOE BIIMSIHHE ITOBBIIIEHHONH BECOMOCTH CBHUAETEILCTBYIOT O TOM, YTO
I'PaBUTAILMOHHOE I10JIe — 3HAYMMBIN (DaKTOp aOMOTHYECKOH Cpesbl, OTBETCT-
BEHHBIN 32 (HOPMHUPOBaHNE MHEPIMATEHON MacChl B OpraHe paBHOBECHS KHBOT-
HbIX. O0a 3TH mpolecca UMEIOT aalTUBHYIO MPHPOAY, ITOCKOIBKY CO BpeMe-
HEM MCXOJIHAasl KapTHHA BOCCTaHABJIMBAJIACH MPU BO3BPAIIEHUH K 3€MHOW CHIIe
TSDKECTH.

BJIMSAHUE BBICOKOTEXHOJIOI'MYHOI'O TPYIA
HA CEPAEYHO-COCYAUCTYIO CUCTEMY
JIIOAEN TPYTIOCIIOCOBHOI'O BO3PACTA
JL.X. bparun, A.T'. T'onuaposa, /I.JI. bparun, N.H. I'onuapos, FO.1. Boponkos

Bompoc ¢hopMHUpOBaHUs CMELIAHHOTO 3KUMAXkKa, COCTOSIIETO U3 MYKYUH
W OKEHIIMH, Ui TPOJODKUTENBHBIX KOCMHYECKHX TMOJETOB MPENCTABIISACT
OOMBIIYI0 aKTyaIbHOCTh. C IENBI0 CPABHUTEIIBHOTO U3YYEHHS Pe3ePBOB (YHK-
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LMOHAJILHON aJanTanuy CeplIedHO-COCYIMCTOH CUCTEMBI MYXKUMH M JKEHIIUH K
YCIIOBHUSIM BBICOKOTEXHOJIOTUIECKOIM JIEATETFHOCTH OBLIO 00CIenoBaHO 365
YEJIOBEeK, CUMTAIOIIMX ceOsl MPaKTHYECKU 3OPOBHIMH M HE NPEIbSBIISIOMINX
xao0: 240 myxuuH U 125 xeHIMH B Bo3pacte oT 23 10 55 ner. AHaNIU3UPO-
BaJIUCh Pe3yabTaThl cyrouHoro mMoHutopupoBanus OKI' u AJl mo Xonrepy B
nepros padoueii cmensl. Y 52 yenoBek (14,2%) — 41 mMyX4uHBl ¥ 9 KeH-
IIMH — JAWarHOCTHPOBaHa OECCHMITOMHAS CHCTOJIO-ANACTOIMYECKasi apTepH-
ajbHasl TUIEPTEH3Ms, U3MEHEHUs] IIMPKaJHOr0 WHJAEKCa ¥ HapylIeHUs pUTMa
cep/la pa3IMuHOro reHe3a. AHaJIHM3 CIIEKTPANIbHBIX YacTOT CBHIETEIBCTBYET O
JIOMUHUPOBAHUH CHUMIIATUYECKUX BIMSHUM JHEM, C HEOCTATOYHBIM CHU)KEHH-
€M BO BpeMs HOYHOTO OTAbIXa y 84% y4acTHHKOB He3aBHUCHUMO OT moia. CMeH-
HBIH XapakTep TpyAa yCyryOusi CHUMIIATHKOTOHHIO B TEUEHHE CYTOK KakK y
MYXYHH, TaK U y keHIIUH. Cpeny My>KYMH YHCIIO JIUI ¢ YKa3aHHBIMU OCOOEH-
HOCTAMH (DYHKIMOHMPOBAHMS CEPJEYHO-COCYJUCTOH CHUCTEMBI COCTaBHJIO
17,1%, a cpenu et — 7,2%, 4To MOYTH B 2,5 paza MEHBbIIIE.

Takum 00pa3oM, MOXXHO MpeENIOoNaraTh, 4YTo XEHIINHBI TPYI0CIOCOOHO-
T'O BO3pacTa, [0 CPaBHEHHIO C MY)KYMHAMH, 00JIaaloT CyNIEeCTBEHHO OONBIINM
«KapAMONOTEHIAIOM», YTO, OYEBHIHO, CIEAYET YUUTHIBATH NPH Mpodeccro-
HAJBHOM 0TOOpE.
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Cexnnus 5. kABUAIIUA 1 BO31YXOIIJIABAHUE»

UCCJIEJOBAHUE OCOBEHHOCTEM 3KCILTYATAIIMM CUCTEM
N AT'PEI'ATOB BO3AYIIHBIX CYJAOB B YCJIOBUAX BBICOKHUX
HOJIOKUTEJIBHBIX TEMITIEPATYP HAPYKHOI'O BO3YXA
B.M. Pyxnunckuii, JI.LE. Mansimesa

Kax u3BeCTHO, aBHALIMOHHO-TPAHCIIOPTHAs CHUCTEMA SBISETCSA CIOXKHOMN
MHOTo()aKTOPHOW CHCTEMOH, KOTOopasi B 00IIIeM BH/IE BKIIIOYAET B ce0sl TpHU Co-
CTaBJISIONIHE: KHUITAX (UEIO0BEK), BO3AYIIHOE CYAHO (MaIllMHA) ¥ BHEIIHSS cpe-
Jga. OfHUM U3 BaOKHEHMIIMX HaNpaBJIEHUM Hay4YHBIX UCCIIEAOBAaHUM MOCIETHHUX
JIeT SIBJISETCS TOBBINIEHUE JKCIUTyaTalMoHHOM HajexHoctd (OH) cucrem Bo3-
nymHbx cyno (BC). B paborax psima ydeHslx B Poccnu 1OBONIBHO TITyOOKO
H3Y4€HO BIMSHHE 3KCTpeMalbHbIX ycinoBui akcrutyataiuu BC Ha Cesepe, B
Cubupu u Ha [anmeHem Bocroke. Tem He MeHee, B CBSI3U C PaCHIUPEHUEM T'eO-
rpadun sxcruryataid BC B ycIoOBHSIX DKCTpEMalIbHBIX MOJOKUTENBHBIX TEM-
mepaTyp HapyKHOTO Bo3nyxa (peruonsl bimmkaero Bocroka, Adpuku, JlaTuH-
CKOll AMEpHKH), a TaKke aHOMaJbHBIX Temrepatyp B LleHrpanbHoii Poccun
neroM 2010 roma, BO3HHKIIA HEOOXOAMMOCTH MPOBECTH OoJee TITyOOKHe Hayd-
HBI€ M3bICKaHHs B ATOH 00JIaCTH AKCILTyaTaluy.

locynapcTBenHast HalMOHANBHasK cinyx0a « TypkMeHXoBaemapb» oTMe-
YaeT, 4TO CYIIECTBYIOT IPOOJIEMBI C 3aXO0AaMH Ha IT0CaJIKy B peciryOnuke Ad-
raHUCTaH, 0OyCIOBIIEHHbIE U3MEHEHUSIMH B XapaKTepucTHKax apurarens. OT-
MeUaloTcsl NpoOJIeMbl OCYIIECTBIEHUSI B3JIETa C BHICOKOTOPHBIX a’3pOIPOMOB B
YCIIOBUSAX BBICOKHX TEMIIEpPATyp HAapyKHOro Bo3ayxa. [IoBbIIeHHE TeMmepaTy-
PBI BO3/IyXa 3aTPYIHSET 3allyCK JBUraTeNs, 0COOEHHO OT TypOocTapTepa, MOII-
HOCTb KOTOPOT'O IPU 3TOM CYLIECTBEHHO CHIbKaeTcsl. C MOBBILIEHUEM TeMIepa-
TYpBl YXYJIIIAIOTCS JIETHO-TEXHMYECKUE XapaKTEPUCTUKU CaMOJIETOB (HAmpH-
Mep, pu u3MeHeHuu temrieparypsl oT —30 g0 +30°C Tsira Ha MakCUMaJlbHOM
pexxumMe mazgaer Ha 40—45%). B cBsI3u ¢ yMEHBIIEHUEM TSATH JBUraTelsl YBEJH-
YHMBaeTCs JUIMHA pa30dera M B3JIETHAs IUCTaHIMS, YMEHBIIAETCS CKOPOIOABEM-
HOCTh CaMOJI€Ta, BO3PACTae€T PacXoj TOIUIMBA. DTO CBA3aHO C yMEHbIIEHHEM
IUIOTHOCTU BO3]lyXa U, COOTBETCTBEHHO, C U3MEHEHHEM Beca KUCIOPOAa B €1u-
HUIe 00beMa BO3AyXa. YMEHbIIEHHE CKOPOIIOABEMHOCTH C YBEINYEHHEM TEM-
nepaTypsl NPUBOJAUT K TOMY, YTO AJISl CAMOJIETOB HEKOTOPHIX THIIOB BpeMsl Ha-
6opa BbIcOTHI 710 10 kM npu t=35-40°C yBenuunBaercs Ha 12—15 MuH. 10 cpaB-
HEHHIO CO CTAHJAPTHBIMU YCIIOBUSAMU.

B nanHOM noknane aBTOpBI NpeAIaraoT HOBBIE MOAXOABI K MPOBEIECHUIO
Hay4YHBIX HccienoBaHui BIustHUS Ha DOH dakropoB BHemIHEH cpeabl (CyTOYHBIN
repenaj TeMIepaTypbl HapyXXKHOTO BO3[yXa, CyTOUYHBIH Irepenaj aOCOIIOTHON
BJI&KHOCTH Hapy>KHOTO BO3]lyXa, CKOPOCTh BETpa) M IKCIUTYaTaI[HOHHBIX (ak-
TOpOB (001Iee KOINIECTBO MOJNETOB ¢ Havana dKcIuTyarauu BC, odmuii Haner
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yacoB ¢ Haudana skcrutyatauuu BC, nHTeHCUBHOCTH oxnaxieHuss BC, uHTeH-
CHBHOCTb JKCIUTyaTallMH MO HAJIETy YaCOB Ha OTKa3 M T.JI.).

IIpu onpeneneHnn BO3MOXKHBIX JEHCTBUI MO CHU)KEHUIO BIMSIHUS BBICO-
KHX TEMIIepaTyp HapyXXHOTO BO3JyXa Ha CHCTEMBl M arperatbl BO3AYIIHOIO
CyIHa  IPEACTAaBISETCS  IeJecO00pa3HbIM  HCIONIB30BAaTh  MPUYMHHO-
creficTBeHHYI0 auarpaMMmy Kaopsl VicnkaBbl (Miin Tak Ha3bIBaeMbIH «pbIOHIA
CKEJNeT»), KOTOopasi aKTUBHO NPUMEHSUIACh M NPHUMEHSETCS B paMKax CHCTEM
yrpaBieHus: kadectBoM. OHa MMO3BOJISIET HATJISAHO TPENICTaBUTh Bce (PaKkTOpEI,
BIIUSIIOIIME HA HKCILTYyaTallMOHHYIO HAaJIeKHOCTh BO3AYLIHOIO CY/HA.

BHenpsiss KOHUENIUIO MPOaKTUBHOTO (YIPEXIAIOIIEero) MEeToAa YIpas-
JieHus1 O€30IaCHOCTBIO TIOJIETA CIIENYET, Hapsay C NMPUMEHEHUEM JBYXMEPHBIX
MAaTpHUI[ OLIEHKH PUCKOB, IIUPOKO NMPUMEHATh TPEXMEPHYIO MaTpHUILy, T/ B Ka-
YECTBE TPEThEN MEphl YUUTHIBATh SKCTPEMAJIBHOE BIUSHUE BHEIIHEN CPENIbl.

HEKOTOPBIE ACHHEKTbI HOBBILNEHUSA SPPEKTUBHOCTHI
ABAPUHUHO-CITACATEJIBHBIX PABOT B PAMOHE AQPOJIPOMA
B. M. Pyxnunckuii, B.A. CBupxux

MupoBasi CTaTUCTHKA aBUAMOHHBIX MPOWCIIECTBU, CBS3aHHBIX C aBa-
pUIHO-crIacaTeIbHBIMU paboTaMu B paiione aspojpoma B mepuoa 2004-09 rr.,
BBINVISIANT CIIEAYIOIMM 00pa3zoM: U3 594 aBmanmoHHBIX mpoucuiecTBuii (AIl)
BEAYLINX KOMIaHuii Mupa 164 nponsonum no ¢paxTy BHIKATHIBAHUS BO3TYIIHO-
ro cyasa 3a npezaenst BIII, 20 AIT ¢ BeikaThIBaHHEM MPUBEIU K YEJIOBEYECKUM
xepTtBaM. Beero o manHo# npraune moru6io 483 uenosek B 20 ATl

I'maBHBIM mOKa3arteneM 3(QQEKTUBHOCTH aBapUiHO-CIIacaTeNbHBIX padoT
SIBIISIETCS. OTCYTCTBHE TOCTpaNaBIIMX IPH BO3HUKHOBeHHMH All, cBsizaHHOTO C
BbIKaThIBaHHeM Bo3AymHbIX cynoB (BC) 3a mpenenst BIII. KomnuectBo mo-
CTpaiaBIIMX HAINPSMYIO 3aBHCHUT OT OBICTPOTO TIPOBEACHHS aBapHUifHO-
cnacarenbHbIX padot (ACP). ACP BIrOUaroT B ce0s: CIaCeHHE MacCaXUPOB U
SKHIMaXa, OKa3aHWEe MEIMIMHCKOW MOMOIIM IOCTPAAaBIINM, JIMKBUIAIMIO I10-
xapa Ha BC, aBakyaruro BC, nukBuaanuto nocneactsuii AIl Ha aspoapome.

s noseimenus 3¢ ¢extuBHoct ACP B paiioHe asponpoma He0OXou-
MO pa3paboTaTh MaTeMaTHUECKyI0 MoJieib ontuMusarmu npouecca ACP. Ilpo-
Leypa ONTUMU3ALIMY TPECTaBIISETCs B BUE 3-X OTAIOB: FeHEpaIHsl UCXOIHON
nH(popManny, aHAJTMTHUECKOE MPEACTABICHUE LeNeBON (PYHKIMU U ONTHMU3a-
LU TPOLIECCOB AKCILTYaTallMd. AJTOPUTM ONTHUMH3ALMH TIO3BOJISET pellaTh
CIIEIYIOIIME 33aJauy Ui KOHKPETHOI'O a’poIiopTa TpaykIaHCKOH aBHaIy B pas-
JIMYHBIE CE30HBI SKCIUTyaTaIlH:

— ompeesieHne MHHHMAJIBHO TOTPEOHOTrO KOJIMYECTBA aBHALIOHHOTO
TiepcoHaja aBapuiHO-CIIacaTeNIbHBIX CIYXO0 M MX MPOPEeCCHOHATIBLHBINA YPOBEHB;

— onpenesneHne MUHUMAJIBHO JIOCTATOYHOI'0 KOJMYECTBA 000pYOBAHHMS
U TEXHHUKH, TPpeOyeMOoro i KadyecTBeHHOro npoBenenns ACP;
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— OHpeIeNICHHE pe3epBa CIEIUATICTOB 1 000pyTOBAHNUS;
— ompeieNiecHHe MUHUMAIBEHO HEOOXOIMMBIX PECYPCOB ISl KAYECTBEHHO-
TO MpOBEJIeHNs padoT.

METO/Ibl BOCCTAHOBJIEHUSI TOJIETHBIX JTAHHBIX
IPU YACTUYHOM PA3PYHIEHUU NOPTATUBHBIX
NPUEMHHKOB CIIY THUKOBOM HABUT ALIUA
B.M. Pyxnunckuii, C.B. 3aiiko, A.C. [syeHko

B cBsI3M ¢ MMPOKMM pacnpoCTpaHEHHEM TEXHOJOTHi CITyTHHKOBOH Ha-
BUTAIlMM B TPAXKIAHCKOM ITIOTPEOMTENILCKOM CEKTOpE, B TOM YHCIIE U B Tpax-
JTAHCKOW aBUAlMH, HAOIIONaeTCsl TEH/ICHIINS YBEIMYEHHUs KOJINYecTBa padoT 1o
HCCIIEeJOBAaHNIO HH(OpMAIWH, TPEAOCTaBISIEMOH TOPTATUBHBIMH ITPUEMHUKAMHU
cnyraukoBoi Haurauuu (IITICH), u3baTeIME C MecTa aBHAMOHHBIX MPOMC-
mectBuii (AIT). OcHOBHas mpobiieMa MPOBEAECHUS TAKUX UCCIIEIOBAHUN 3aKITIO-
yaercs B ToM, 4to [IIICH He SBIISIOTCS MITaTHBIM aBHALMOHHBIM 000pY/10BaHH-
eM. B cBs3u ¢ yeM He mpeaycMaTpuBaroTCsl Kakue-Iu0o TpeboBaHus 1Mo obecrie-
YEeHUI0 coxpaHHOCTH 3apeructpupoBanHblx [ITICH nannbix npu AIL

B pamkax pemieHust TaHHOW NpoOJieMBl aBTOpaMH ObUIa CO3[aHa METO-
nmuka «BoccraHoBnenue u ucnonb3osanue nHpopmarmu [MIICH npu paccneno-
Banun All», comeprkamuasi peaiM3alyio TpyNIbl METOI0B, BKIIIOYAIONINX HOBBIN
croco® BOCCTaHOBJIEHUs MOJeTHON nHpopmManu nospexaennsix [TIICH. Pasz-
paboTKa Takoro MeTojia, OCHOBAHHOT'O Ha aJITOPUTMaxX 3BPUCTHYECKOTO aHaIH3a
1 GUIbTPaNUK, MO3BOJIMIIA BHIIOIHATE PACIIM(PPOBKY JAHHBIX, 3apPErucTpupo-
BaHHBIX Ha MukpocxeMmax FLASH namsartu, m3eateix ¢ noBpexaeHHbx ITTTCH.

Pa3paboranHble METOIBI MPOLUTH arpo0anuio M IMOJYYHUIH BBICOKYIO
OLIEHKY MHPOBOro coodmiecTBa paccienoBareneil AIl B xone npoBeneHus pa-
6ouero cosemanus rpynnsl IRIG (International Recorder Investigator Group),
npoBouBIIerocs B r. Tatioett (Tatianp) B 2008 rony.

BHenpenne co3maHHOW MeTOIMKH B MeXrocyaapcTBeHHOM ABHaIHOH-
HoM KomuTeTe MO3BONHMIO Ka4eCTBEHHO IOJAHITH YPOBEHb IMPOBEACHHS psna
paccienoBanuii  All, COMPOBOXKIAIONIMXCS HWCCIENOBAaHUAMU HH(POPMAIH
MIICH npu orcyrctBum winu yrepe (Bciencrsue All) mTaTHBIX cpencTB 00bek-
TUBHOT'O KOHTPOJISI.
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HUCITIOJb30BAHUE CUCTEMBI YIIPABJIEHUSI
BE3OINACHOCTHIO ITOJIETOB
HA ABUALIMOHHBIX NPEJANPUSATUAX
10.B. CmupHoBa

MexnyHapoaHasi opranuzanus rpaxaanckor asuanun (MKAO) B 2005
rojly MpHHsJIa HOBYIO KOHIIENIUIO Oe30macHocTH monéroB. Konuennus ocHoBa-
Ha Ha TPHUHIMIIAX MEHEPKMEHTa OE30IIacHOCTH M B 3HAUUTENHHON CTENeHH
OpPHEHTHPOBaHA Ha MCIIOJIb30BAaHHE MOAXO0B, H3JIOXKEHHBIX B MEXKTYHAPOTHBIX
cranaaprax UCO cepuu 9000, oTHOCAIMXCS K CHCTEMaM MEHEP)KMEHTa Kaye-
crBa (QMS). Takum 00pa3oM, KOHIENUMS IpeNIoNaraeT, IMpexae BCero,
YIIpaBIEeHYECKUI MOAX 0 K OE30I1acHOCTH.

HUKAO c 2006 rona HacTOSTENTbHO PEKOMEHI0BaIa PUMEHITh MOJIENb
cucTeMbl ympaieHus Oe3omacHocThio moiétoB (CYBII), Oazupyromryrocs Ha
CIIEIYIOLINX acleKTax:

— TIOHCK, BBISBJICHHE W YYET OIMAcHBIX (haKTOPOB B KOMIIOHEHTaX aBHa-
IIUOHHOW CHCTEMBI C HCIOIB30BAHUEM Pa3HBIX CHOCOO0OB (JIOOPOBOJBHEBIE CO-
00IIeHNs, MHCTIEKTHPOBAHKE, ayJIUT, 3aIMCH CPEICTB OOBEKTUBHOIO KOHTPOJIS
Ha BO3YLIHOM CYJHE H T.11.);

— DKCIIEpTHAs OIIEHKa OMAacHBIX (PaKTOPOB Ha MPEIMET ONpEeNeNICHNs] HH-
TEHCUBHOCTH WX HETaTHBHOTO BIIMSHUS HAa (YHKIMOHHMPOBAHHE aBHALMOHHOW
CHCTEMBI;

— pa3paboTKa PEKOMEHIANUN O YCTPAHCHHUIO OMACHBIX (DaKTOPOB U
MIPaKTHYECKash MX peali3alusl.

[Mono6nast CYBII no3Bonser:

— BBISIBJIAATH (DAaKTHYECKHUE U ITOTEHIMAIIBHBIE YIPO3bl 0€30MacHOCTH;

— TapaHTHPOBATh NMPUHATHE KOPPEKTUPYIOUIUX Mep, HEOOXOAUMBIX JUIs
yYMeHbIIeHns! paKTOpOB pUCKa (OMAacHOCTN);

— 00ecneynTh HENpepbIBHBI MOHUTOPUHT U PETYISPHYIO OLEHKY J0C-
TUTHYTOT'O YPOBHS 0€30MaCHOCTH MOJIETOB.

CVYBII opueHnTHpOBaHa, IPEXAE BCETO, Ha BBIABICHHE OMACHBIX (akTo-
POB B aBHALMOHHOW CHCTEME, KOTOphIE ellé He MPOSBUINCH, HO MOT'YT CTaTh
MIPUYMHON WHIMACHTOB, aBapuii, KaracTpod, HO HUKAK He HA OXKWJAHHE Hera-
TUBHOT'O COOBITHSI.

O0BeKT MPOPUITAKTUICCKON PabOThl — OIpPEEIICHUE OMACHBIX (haKTo-
POB M KOMIIOHEHTOB aBHALMOHHOW CHCTEMBI, a IPEAMET — HX ONEpaTHBHOE
BBISIBJICHUE U YCTpaHEHHE.
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AHAJIN3 BO3MOKHOCTEM DKUAMAKA IIPA TEMCTBUAX
B OCOBBIX CUTYALIUAX B JJETHOM DKCILTY ATAITAA
BO3YHIHBIX CYJ10B
K.O. Yepnurun

PesynpraThl paccnenoBaHMii aBUAIMOHHBIX mpoucuectsuid (AIl) mo-
CJIEIHUX JIET B Ka4ecTBE OCHOBHBIX NMpuuuH All ycTaHaBIMBaIOT TaK Ha3bIBae-
MBbI€ «OIIMOKHM dKHUNaxa». OMHaKO, B TIOAABIIAIONIEM OOJIBIINHCTBE pacCMaTpH-
BaeMbIX CIIy4aeB CUTYallMsl HAYMHAJIA CBOE Pa3BUTHE C OTKAa3a WIIH MOMalaHus B
YCIO)KHEHHBIE YCIIOBHS BHEIIHEH cpensl. U y)ke B TakMX YCIOBUSIX JEHCTBHUS
SKUIaXKa MPUBOIMIM K ITOCIIE0BATEIEHOMY IIepexoay B 0ojee KpUTHUHBIE CH-
Tyaliy BIUIOTH JI0 KATaCTPOPUUECKOI.

Yacts 25 ABuanuoHHsIx npaBun «HoOpMBl 1eTHON rOTHOCTH CaMOJIETOB
TpaHCIOpTHOM Kateropum» (AIl-25) Brimouyaer B cebs OOmme TpeOoBaHUS K
JIETHOM TOAHOCTH CaMoJjieTa IpH OTKa3aX (YHKUMOHAIBHBIX cucTeM. J[aHHbIE
TpebOBaHUs TTOpa3yMeBaloT, 4ro Bo3aymHoe cyaHo (BC) momkHO orBewartsb
MIPUHIMIIAM OTKa300€30I1aCHOCTH, TO €CTh IPU OIPEAEICHNUH OE30I1acHOCTH
KOHCTPYKIUH IOJDKHBI MPUHUMATHCS BO BHHMAaHHE ITOCIEACTBHS OTKA30B M
couerannii otkazoB. CooTBETCTBHE TPEOOBAHMAM JOIDKHO JIOKA3hIBATHCS ITyTEM
aHaJIM3a BO3MOXKHBIX BHJIOB OTKa30B (PYHKIIMOHAIBHBIX CUCTEM M OLICHKH BIIHS-
HUSI 3THX BHJOB OTKa30B Ha Oe30macHOCTh mosera camonera. OCHOBHas LIENb
aHaJM3a — J0Ka3aTelIbCTBO TOTO, YTO OIpEZeleHHbIE OTKa3HbIE COCTOSHUS C
OIIpe/IeJIeHHON B aHaJIM3€ CTENEHbIO OMACHOCTH BO3SHUKAIOT C JOMYCTUMOH IO
CTENEeH! OMAaCHOCTH YaCTOTOM.

Takxum oOpaszoM, npu skcruTyatarmu BC mogpa3zyMeBaeTcss BOSHUKHOBE-
HHE OTKa3HBIX COCTOSIHUI C ONpeNeNeHHOH BepoITHOCTBI0. TO eCTh CyIecTByeT
OITpEeJIETIeHHBIA «JJOMYCK Ha OTKa3» — JOMYCTUMOE M3MEHEHHE XapaKTePHCTHK
U 3KCIUTyaTalMoHHBIX orpaHmdeHuil BC. U skumnaxk B cCBOIO ouepenp AOIKEH
OBITH TOTOB K pabOTe B M3MEHUBIINXCS YCIIOBUSIX.

B cBsI3M C BBINIEN3I0)KEHHBIM BO3HUKAET 3a]aua ONpPEAEIeHHUs] BO3MOX-
HOCTH 3KHIIa)kKa KOHTPOJIMPOBATH BOSHUKHOBEHHE M Pa3BUTHE 0COOON CHTYyallMH
(OC) u ouenku >dpdexkTuBHOCTH Mep Mo npeporBpamnieHuo passurust OC. He-
00XOIMIMO OIEHWBATh CIIOCOOHOCTBH DKHIA)Ka BOCCTAHABJIMBATH MCXOIHBIA pe-
KM TIOJIeTa WM He OMYCKaTh yXYALIeHHs CUTyalun. J{j1st aToro npepiaraercs
OLIEHMBATh B 33/IaHHBIX YCJIOXXHEHHBIX YCJIOBHUSX ToJeTa 3amac 10 Beixoxa BC
3a TpeNesTbl SKCIUTYaTallMOHHBIX OrpaHMYEHH. 3armac MOXeT ObITh BBIpaKEH B
CKOPOCTH M3MEHEHHs TapaMeTpa, BO BPEMEHH, JOCTYITHOM SKUMAXy ISl 3Me-
HEHUS TTapaMeTpa, Wi B pa3HHIE TeKYIIEro U KpUTHYECKOro 3Ha4eHHH mapa-
MerpoB. Heobxoanmo Takxke yduThIBaTh A3PPEKTUBHOCTD JTOCTYITHBIX SKUTAaXy
CpeAcTB (HampuMmep, OpraHOB YIpaBJIEHHs) JJIsI MapUpOBAaHHs HEraTHBHOTO
(axTopa. MO)KHO CUMTATh JaHHBIE XaPaKTEPUCTUKHU OTPEIEIEHHBIM «JOITYCKOM
Ha OIMOKY» (aHAJOTMYHO NMPHHIUIIAM OTKa300€30MacHOCTH), MPU 3TOM TaKOH
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JIOIMYCK SABJIACTCS HE Cy6’BeKTI/IBHOﬁ XapaKTepHCTHKOﬁ OKHIIaXKa, a 00BEKTUBHOI
XapaKTepHCTI/IKOﬁ TEKYIIETO COCTOAHUSA CUCTEMBI «BO3IYIITHOC CYAHO — Cpelaa».

JIMHEWHBIE MATEMATHYECKHE
MOJEJIA MPOLECCOB J1O3BYKOBOT'O OB TEKAHUA
INPOCTPAHCTBEHHBIX HECYIIIUX CUCTEM
III.®. I'anues, B.B. I'ynses

@®opmbl OONBIIMHCTBA COBPEMEHHBIX M IEPCIIEKTHBHBIX JIETATEIbHBIX
anmaparoB (JIA) TakoBbI, YTO Ha OCHOBHBIX IKCILTYaTAlIMOHHBIX PEKHMaXx I10-
JIeTa X a’pOAMHAMHMYECKHE XapaKTEPUCTUKU MOTYT C JIOCTaTOYHOMN JUIS Tpax-
THUYECKUX TPUIOKEHUH TOYHOCTBIO OIPEAENAThCS HAa OCHOBE TEX MM HMHBIX
JIMHEapU30BAHHBIX ITOJIX0JI0B K MOJIETMPOBAHMIO MPOIIECCOB OOTEKAHMUs, a CaMH
JIA cxemarn3upoBaThCs HAOOPOM TOHKHMX HECYIIMX IOBEPXHOCTEH B 0O0IIeM
Cllydae IIPOCTPaHCTBEHHON KOH(PUTypanuu. IT0 00CTOATENLCTBO 00yCIaBIuBa-
€T UHTEPEC K MMOCTPOEHHIO U Pa3BUTHUIO Pa3IMYHBIX JIMHEHHBIX MaTEMaTHIECKHX
MoJieiell HeCTallMOHAPHOM a’pOJMHAMUKH MPOCTPAHCTBEHHBIX HECYIINX CHC-
TEM M WX IIMPOKOE HCIOIB30BAaHHE B paMKaX BCEBO3MOXKHBIX KOMIUIEKCHBIX
npobieM, TaKUX KakK a3poylpyrocTs, a3poaBTOYIPYrOCTh, aHATUTUUECKOE KOH-
CTpYUpPOBaHHE CHCTEM aBTOMATHUYECKOTO YIpAaBJIEHHs, ONTHMH3AIUs OOJInKa
JIA u np.

JluneiiHpIe HecTalMOHAPHBIE a’pOJMHAMHYECKHE XapakTepuctuku JIA
MOT'YT OBITH TPEJCTaBJIECHBI IBYMsI CrIocoO0aMu: C OJHOH CTOPOHBI — B BHUJIE
NepexoJHbIX (PYHKIMH, U C APYroil — B BHUJE adPOANHAMUYECKHX INEPEAaTOq-
HBIX (QyHKIUHA (KOdQQUIIEHTOB a’spoIrHaMUUECKUX MPOM3BOAHBIX). B coor-
BETCTBHH C STMM BO3MOJKHBI U JIBa THIIA MAaTEMaTHYECKUX MOJIeNel JIMHEHHON
HECTAI[MOHApHOW a’poJuHaMUKU. Mojenu, CyIecTBYIOIUE B HACTOAIIEE Bpe-
Msl, TTO3BOJISIIOT ONPEAENATh adPOJMHAMHYECKUE IepexoHble (QYHKIMH U KO-
3G QUIHEHTH! a3pOJMHAMHYECKUX TIPOM3BOJIHBIX IIPU JI03BYKOBBIX CKOPOCTSIX B
YaCTHOM ciIydae BecbMa MaJblX uncen CTpyxans U HyJIeBOro AekpeMeHTa. Mo-
JeTH XKe, Pealu3yolue HEeMOoCPEICTBEHHOE ONPEAEIeHHe a3pOJMHAMUYECKUX
nepeaTouHbIX (YHKIMA BO BCEH MX O0JIAaCTH OmpeneNieHHs MyTeM pPelIeHHs
COOTBETCTBYIOIINX KPAEBBIX 33aJad B CHJIY Pa3iIMYHBIX MPUYUH HIMUPOKOrO pac-
MIPOCTPAHEHUs HE MOJTYYWIN, YTO 00YCIIaBINBAET aKTyaIbHOCTh UX Pa3paboTKu
U TIPUMEHEHHUSL.

PaccmaTpuBaeTcs KOMIUIEKC JTMHEHHBIX MaTeMaTH4eCKHX MOJENeH Ipo-
LIECCOB HEYCTAHOBUBILETOCS OOTEKAaHUs MPOU3BOJIBHBIX HECYIIUX CHUCTEM J103-
BYKOBBIM IIOTOKOM C’)KUMAeMOT'0 ra3a, MO3BOJISIONINX HAXOANUTh adpoJMHAMIYE-
CKHe TepenaToyHble (yHKIMH BO BCel MX OOJIACTH ONpeneNeHHs 10 YHCciIaM
Maxa, Crpyxanst u aekpemenrta. CpopMyInpoBaHbl COOTBETCTBYIOIINE Kpae-
BbIe 3a/1a4u [uIsl ypaBHeHui Jlamtaca n ['enpMronbeia U cnocod ux CBENEHUS K
CHCTEMaM CHHTYJSIDHBIX WHTETPaJbHBIX YpaBHEHWH. PaccMOTpeHBI BONPOCHI
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MIOCTPOEHHSI ¥ MaTeMaTH4ecKoro o0OCHOBAaHMS METOJd YHCIEHHOTO pEIICHHs
YKa3aHHBIX CHUCTEM, SIBJISFOIIETOCS Pa3BUTHEM METOJa JMCKPETHBIX OCOOEHHO-
CTell C 3aMKHYTHIMM BHUXPEBHIMH paMKaMH NPHUMEHHTEIILHO K paccMaTpHBae-
MOMY KJaccy 3ajad.

B kauectBe mpumMepa Ha puCyHKax 1, 2 MPUBOIATCS MPOWU3BOIHEBIE KO-
3¢ QUIEeHTa TOJbEMHOM CHIIBI MO YIUIy aTakd (PUCYHOK |, TOYKH) W 1O YTy

c, I I
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Pucynox 1. 3aBucumocrn kooddmumenta ¢,  Pucysok 2. 3aBucuMocty kosbdumuenta c?,

TIPSAMOYTOJIBHBIX KPBUIEEB OT YAJMHEHHUS DK NPAMOYTOJIBHBIX KPBUIBECB OT YAJMHEHUS IIPU

M, =0up =1 M =0up =1
aTaKd «C TOYKOW» (PUCYHOK 2, TOYKU) MPSIMOYTONBHBIX KPBUIBEB PA3ITUUHBIX
YAJIMHEHUN B Hec)kuMaeMoul cpene npu uucie CTpyxans paBHOM €IUHUIIE.
[IpuBencHHBIC Pe3yabTaThl CPABHUBAIOTCS C JJAHHBIMU (PUCYHKH 1, 2, KPHUBEIC),
MOJYYECHHBIMH HEIIOCPEACTBEHHBIM PACcUY€TOM, HO C IIOMOIIBIO YHCICHHOI'O M€E-
TO/a, TIOCTPOEHHOI'O Ha OCHOBE WMHBIX MHTETPAbHBIX ypaBHEHHH. Pe3ynbTaTel
XOpOoHIO COrjiacyroTcsa BO BCEM PAaCCMOTPEHHOM IHAIla30HE yﬂHHHeHHﬁ.

UCCJIETOBAHUE XAPAKTEPUCTHUK ASPOYIIPYTOM
YCTOMYUBOCTHU YUEFHO-BOEBOI'O CAMOJIETA
C YUYETOM OTPBIBA IIOTOKA Y OTKJIOHEHMSI 3JIEPOHOB
B.A. Aunpocenxos, 1.H. E¢ppemos

JIst COBpeMEHHBIX U TEPCIEKTHBHBIX OOEBBIX CaMOJIETOB XapaKTEPHO
MaHEBpPHPOBaHME Ha OONBIIMX yriax arakd. McciemoBaHue a’poynpyrux xa-
PAKTEpUCTUK HA 3TUX PEKHMAax MPUBOJAUT K HEOOXOJUMOCTH HCIIOJE30BAHUS
HEJTMHEHHBIX MaTeMaTHUeCKuX Mojenell aspoynpyrocta (MMAY). Beixon ca-
MoJieTa Ha OOJBINUE YTIIBI aTaKh COIPOBOXKIACTCS CPHIBHBIMHU SBJICHUSMH U
PA3TUYHBIMU HEJTHMHEHHBIMU d((GEKTAMH B a3pOJUHAMUICCKUX XapaKTePUCTHU-
Kax, 4TO CYIIECTBCHHO 3aTPYIHICT MIJIOTHPOBAHHUE U OTPAHUIMBAET BO3MOXK-
HOCThH TIPOBEJICHUSI JICTHBIX MCIBITAHWN Ha JAHHBIX PEXUMAaX B MpoIecce pas-
pabOTKK aBUAIMIOHHOHN TEXHUKU.
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B macrosmeit pabote sl pemieHHs 3amad a’poyIpyrocTd ObUIH TO-
CTPOCHBI MOJICTTH OTPBIBHOTO U OE30TPHIBHOI'O OOTEKAHUS MAaHEBPEHHOTO CaAMO-
JIETa ¢ OTKJIOHEHHOM MeXaHM3alMeHd MOTOKOM HeajJbHONH HEeCKMMaeMOH >KUI-
KOCTH, CO3/IaHHbIC Ha 0a3e CHHTE3a METOJA JUCKPETHBIX BUXPEH B PAMOUYHOM
W/ICOJIOTUH U METO/Ia COOCTBEHHBIX (hOPM.

OnucaHo, KakuM 00pa3oM OBUTH C(OPMHUPOBAHBI YIPYrUEe U adpOIHHA-
MUYECKHE MOJEIH caMojieTa ¢ OTKJIOHECHHOM MexaHu3arueld. OTKJIOHEHue Me-
XaHU3allMK PacCMaTpUBAJIOCh HA MPUMEPE U3MEHEHHUsI yrila YCTAHOBKHU 3JIEPO-
HOB, KOTOpBIC pPabOTalOT B pPEKUME 3aKpPBUIKOB. [loKa3aH CHHTE3 COOTBETCT-
BYIOLIMX HEJIMHEHHBIX MO a3pOJUHAMUKE MOJIENIE C COOTBETCTBYIOUIUMHU JIH-
HEHHBIMU MOZIETISIMU yrIpyrocTH. [IpoBeeHa nmpoBepka I0CTOBEPHOCTHU MOCTPO-
€HHOW MOJIENI a’pOYNPYrOCTH MyTeM CPaBHEHHS PE3YIbTATOB PELICHUS TECTO-
BBIX 33J1a4 C pe3y/IbTaTaMH, IMOJYYCHHBIMH Ha XOpOIIO anmpoOHpPOBAHHBIX JTHU-
HEWUHBIX MOJIEIISIX NPU OJJMHAKOBBIX HAYaJIbHBIX YCIOBHUSX, a TAKXKE C pPe3yNbTa-
TaMU, MOTy4YEHHBIMU SKCIIEPUMEHTAIBHO.

OCOBEHHOCTH PACYETA ADPOYIIPYTUX XAPAKTEPUCTHUK
KPBLJIA C YYETOM EI'O COBCTBEHHBIX ®OPM KOJIEBAHUM
B.B. OBunnnukoB, B.M. ITonos, C.B. ®unrumoHoB

PaccMmatpuBaercs 3ajada o pacuere adpoynpyrux XapakTepUCTUK Kpblia
JIETaTeNbHOIO allapaTa B CXUMAEMOM IIOTOKE C y4eTOM COOCTBEHHBIX 4acTOT
KoJieOaHHH ero KOHCTPYKIIHUH.

Beruncienre aspoynpyrux XapakTepHCTHK HPOU3BOIUTCS C HCIIOIB30-
BaHHEM a’pOYNPYTUX NepenaToyHbIX (YHKIHMH Ha IpHMepe Kpblia caMmojera
Sx-130. 3amaua BEIMHUCIEHNS adPOYNIPYTUX TIEPEAATOYHBIX (DYHKIMHA CBeaeHa K
KpaeBoM 3amaue Tuma HeliMaHa a1 CKaJspHOrO OJHOPOAHOTO YpaBHEHHS
I'enbMronbia ¢ KOMIUIEKCHBIM BOJIHOBBIM YHCIIOM. BBIMONHSIETCS yCIOBHe 3a-
TyXaHUsI BO3MYILIEHNI Ha OECKOHEUHOCTH, TPaHWYHBIE YCJOBHS yCTaHABJIHMBA-
I0TCS Ha ITPeoOpa30BaHHBIX B COOTBETCTBUH C mpaBwioM [lpanntis-I'nmayspra
TIOBEPXHOCTAX Kpblia U rneneHsl. [locraBienHas kpaeBas 3ajada penaercst my-
TEM TNPHUMEHEHHs CHCTEM CHHTYISIPHBIX WHTETPajJbHBIX YPaBHEHWIH OTHOCH-
TEIBbHO ILUIOTHOCTU JBOMHOIO CJIOS, Pa3sMEIIEHHOr0 Ha NpeoOpa3oBaHHOU IIO-
BEPXHOCTH Kpblia. Pemenne 6azupyercs Ha HIesIX METOa TUCKPETHBIX BUXpen
C 3aMKHYTBIMH BUXPEBBIMH PAaMKaMH.

[IpencraBnensl co3maHHbe YIpyras W adpoidHaMU4YecKas MOJCIH JaH-
HOT0 Kpbula. JJOCTOBEpHOCTh PE3yNbTAaTOB, HOIYYaeMBbIX C IOMOIIBIO KaXI0H
W3 paccMaTprUBaeMbIX MOJENEH, OYeHb CHIBHO 3aBHCUT OT BHIOOpa BUZA U UHC-
J1a 3JIEMEHTapHBIX 00BEKTOB, M3 KOTOPBIX COCTOMT Ta WJIM MHASl pacueTHas cxe-
Ma. [yt a3poIiHaMHYEeCKOl CXeMaTH3aIMU 3JIEMEHTapHBIM 00BEKTOM SIBIISIETCS
BUXpeBas sUeHKa, U yIpyroil — ce4eHre KOHCTPYKTHUBHOTO DJIEMEHTa.
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[TpuBoasTCcs pe3yinbTaThl pacdera a’dpoyNpYyrux XapakTepPUCTHK Kpbuia
camornera SIk-130 B 3aBUCHMOCTH OT KOJIMYECTBa U (POPMBI BUXPEBBIX paMOK Ha
KpbUIE U B BUXPEBOH IeJICHe, PACIIONOKEHHON 32 KPhUIOM, a TaKKe JJIHHBI T1e-
neHsl. [IpencTraBieHbl COOTBETCTBYIOIIME HOMOTPAMMBI, ITO3BOJISIOIINE OITH-
MHU3UPOBATh BEIYUCIHUTEIBHBINA Tpoliece sl o0ecriedeHnst MOTpeOHON TOUHOCTH
pacyeToB IpH MUHUMAJILHBIX BPEMEHHBIX 3aTparax.

[Tpu BEIOpaHHBIX pa3Mepax BUXPEBBIX sUEEK, ONTHMAaIBHBIX ISl obecre-
YeHHs 33JaHHON JIOCTOBEPHOCTH PACUETOB, NPEICTaBIECHbI 3aBUCUMOCTH a3po-
YOPYTUX XapaKTepUCTUK Kpbuia camonera fk-130 B 3aBHUCHMOCTH OT uucia
Maxa n uucia Crpyxais, COOTBETCTBYIOIIMX OSKCIUTyaTallMOHHBIM YacTOTaM
KOJIeOaHUH KphLIa.

HUCCJIEJOBAHUE KOJIEBAHUM BEPTOJIETA C TPY30M
HA BHEHIHE TPOCOBOM MOJABECKE
B.B. E¢pumos

TpaHcnopTupoBKa rpy3a Ha BHEUIHEH MOABECKE BEpTOoJeTa Ipearoara-
€T ero MOoCTyNaTeNbHOE NEePEMEIIEHNE B TOPU3OHTAIIBHON MJIOCKOCTH C HEKOTO-
poit CKOpPOCTBIO. B CBSI3U C 3TUM NpENCTaBIseT UHTEPEC BIMSHUE MapaMeTpPOB
TaKOro 1oJjieTa ¥ NapaMeTpoB Ipy3a Ha AUHAMHUYECKYIO0 YCTOMYHMBOCTH BEpPTOJIE-
Ta ¥ Tpy3a, YTO BO MHOTOM OIpeEJeNsieT 0e30I1acHOCTh TOJIeTa.

[TpoBeneHHbIE aBTOPOM HCCIIEOBAHUS MOKA3ajiH, YTO OOJbIIOE 3HaYe-
HUE UMEET CUMMETPUS Ipy3a U €ro MOJ0XKEHUE OTHOCUTENIBHO TPOCca, Ha KOTO-
POM OH TOZBEIIEH K BepToieTy. Ecnu rpy3 umeer ocecuMMETpHUHYO opmy 1
TMO/IBEIIIEH TaKUM 00pa3oM, YTO OCh €r0 CHMMETPHHU COBIIJaeT C OChIO TpOCa,
TO TP BO3/ICHCTBUM BHEUIHMX BO3MYMIAIOMINX (hakTOpoB (TIOPHIBOB BETpPA, yC-
KOpPEHHOT'0 NIepeMEeNIeH s TOUKH To/iBeca U3-3a ACHCTBHUH JIeTYnKa) Tpy3 Oyzaer
CTPEMUTHCS BEPHYThCA B ICXOJHOE PABHOBECHOE MOJIOKEHHE MOCIIE TpeKpalle-
HUS eicTBHs Bo3MylueHuH. OmacHasi CUTyalys IIpyU TPAHCIIOPTUPOBKE TAKUX
TPY30B MOXKET BO3HMKHYTh NPH MX OOJBIION ITapyCHOCTH B Ciydae BO3AEHCT-
BUSI TTOPHIBA BETPa BHICOKOW MHTEHCHBHOCTH, YTO MOXET IIPHBECTH K CTOJIKHO-
BEHUIO IPy3a C KOHCTPYKIIMEH BepToneTa.

WHaye MoryT BecTH ce0sl HEOCECUMMETPUYHBIE TPY3bl WU JlaKe Oce-
CUMMETPUYHBIE TPY3bl, €CIIM OCh UX CUMMETPUHM HE COBIAJAET C OCBIO TpOCa.
[Tpu Bo3zelicTBMM OOKOBOTO MOpPHIBA BETPa HA I'PY3bl TAKOI'O THIA WU MPH yC-
KOPEHHOM IONIEPEYHOM MepeMEeIeHUH TOUKHU MOJIBEca Tpy3a Ha BEPTOJIETE BO3-
MOXXHO BO3HHUKHOBEHHE aBTOKOJIEOAHWH rpy3a C OOJBIION aMIUIMTYHOH, YTO
MOJKET OKa3aThCsl O4EHb ONacHbIM. OTHUM M3 YCIOBUM BOZHUKHOBEHUS aBTOKO-
neGaHuil rpy3a sBJIsETCS OJM30CTH APYT K APYry COOCTBEHHBIX YacTOT M30JIHU-
POBaHHBIX KoJIeOaHHUH Tpy3a 10 KPeHY U MO PHICKAHHMIO.

B noxnane nmpuBeseHbl pe3yabTaThl GU3HYECKUX IKCIIEPUMEHTOB C MO-
JIETIbIO TPYy3a B a9POJUHAMHUUECKOI TpyOe, a Takke pe3ynbTaThl BEIYHCIUTENb-
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HBIX 3KCIEPHUMEHTOB, MPOBEACHHBIX C HCIOJIB30BAHUEM pa3padOTaHHOW aBTO-
POM MaTeMaTH4eCKOM MOJENH JUHAMUKU I'py3a Ha BHEIIHEH MOABECKE BEPTO-
JIeTa ¥ COOTBETCTBYIOIIETO IIPOrpaMMHOr0 oOecredeHns, KOTOpble JEMOHCTPHU-
PYIOT BIIMSIHUE TTapaMEeTPOB MOJIETa U IPy3a Ha XapaKTEPUCTUKH KOJIeOaTeTbHO-
rO IBMXKEHUS BEPTOJIETa U IPy3a Ha €ro BHEUIHEN MOBECKE.

HOPUKJTAJHBIE METOJUKHU BHEIHIHEI'O MIPOEKTUPOBAHUSA
ABTOMATHUYECKHUX MAHEBPEHHBIX JIETATEJIbHBIX
AIIMMAPATOB U CUHTE3A UX AJITOPUTMOB YIIPABJIEHUSA
M.A. Kucener, M. A. Koros, M.B. Tpodpumuyk, C.B. dunumonos

Onpenensroliee BIUSHAE HA Pa3BUTHE MAaHEBPEHHBIX JIETATEIBHBIX all-
nmaparoB (JIA) u opraHu3anuo UX IPUMEHEHHS B HanOOJee Pa3BUTHIX CTpaHAX
MHpa OKa3blBaeT (OPMHUPYIOLIAsACS B HACTOsIIee BpeMs riiobalibHas CHCTeMa
YIIpaBieHUs] pa3HOPOIHBIMH CHJIAMHM M CPEACTBaMH, oOecriedrBaromias ObICT-
PHIit BEIOOP croco0a W CpesCTB PEIIeHHs] BHE3AMHO BO3HUKAIOMMX 3aaad. Ilo-
CKOJIbKY aBHalMs SBJSIETCS] HAauOOJee YHUBEPCAIbHBIM U MOOMIIBHBIM CPEJICT-
BOM JUUISl pEIiCHUS KPUTHYCCKUX IO BPEMEHH 3aj]a4 MPAKTHYCCKH Ha JTFOOOM
YIQJIeHUH, TO B YKa3aHHOW CHCTEME YIIpaBJECHHs, Ha3bIBAEMOW CETEIleHTpHYe-
CKOM, IMEHHO aBHAIMU OTBOJUTCS PEIIAIONIasi POJIb B «MOJHHEHOCHBIX» KOH-
¢umkTax Oymymiero. JlJsi MOTHONEHHOTO y4acTHs B CETEIIEHTPUUECKHUX OIepa-
musx JIA JoimkeH 0TBeYaTh JKECTKHUM TPEOOBAHHSIM MO MOOWJIBHOCTH, Orepa-
TUBHOCTH pearupoBaHUsl, MHOTO() YHKITHOHAIEHOCTH TIPUMECHEHHS, a ero 00pTo-
BOW KOMIUIEKC JIOJDKEH oOecredynBaTh BCTpauBaHue JIA B eanmHylo cuUcTeMy
yrpaBiceHus. He ciydaiiHO mMpu NPUHATHH PEIICHHUS O MPHUOOPETEHUH HOBBIX
00EBBIX CaMOJIETOB CTPAHBI-MIOKYNATENN BCe OOJbIlIee BHUMAHHE aKLIEHTUPYIOT
Ha cucTeMe, o0ecrieurBaloeil NpUMEeHEeHnEe HOBOH TEXHUKH.

O4YeBHIHO, YTO JIIS YCHENTHOTO PENICHUS BHE3AITHO BO3HUKIIEH 3a71adu
JIA nomxen o0maaaTh BO3MOXKHOCTSIMH OINEPATHBHOTO, TO €CTh B MaciuTadbe
peasbHOr0 BPEMEHH CHHTE3a YIPABJICHHUs] 00ECTICUMBAIONIETO BBHITIOIHEHNE T10-
CTaBJICHHOHM 3a/1a4M OJMHOYHO WJIM B COCTaBe IPYIIBI. PenieHue momoOHBIX
3a/a4 OCJIOXKHSETCS TPOMO3AKOCTHIO TMHAMHYECKOH CHCTEMBI, ONHCHIBAIOIIEH
nerxenue JIA GONbIIMM KOJTHYECTBOM KPUTEPHEB (ITOKa3aTelei) 3¢ GeKTHBHO-
CTH Pa3]IMYHBIX MaHEBPOB, UX KPATKOBPEMEHHOCTHIO, a TAK)KE OrPaHUICHHOM
WH(POPMATUBHOCTHI0 M TOYHOCTHIO OOPTOBBIX M3MEPHUTENBHBIX cHUCTeM. [lepe-
YHCIIEHHbIE OCOOEHHOCTH OIPE/IENMIN OTCYTCTBHE Ha OOpTy caMoieToB 4-ro
MTOKOJICHUSI CHCTEM CHHTE3a YIPABJICHUS MaHEBPAMH W HX aBTOMATHYCCKOU
peanusanun. [Ipu mpoekTUpOBaHUU 5-TO MMOKOJICHUS PEAKTUBHBIX MAHEBPCHHBIX
JIA HeobOxomuMocTh co3fmanus He mpocto JIA, a aeMeHTa OONBIION CUCTEMEI,
BIIEPBBIE 32 BCIO MCTOPHIO aBUALIMH BBIBEJIA BOIIPOCH! MH(OPMAIMOHHOTO H ajl-
TOPUTMHYECKOTO OOECIICUCHHS WIIH, IPYTUMHU CIOBAMH, BOMPOCHI «HHTEIUICK-
Tyanu3auu 00pTa» Ha OJUH YPOBEHB C BOMPOCAMU JOCTHKCHHS BBICOKHX JICT-
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HO-TEXHUUYECKHX XapakTepucTHK. [TosiBiIeHNE ke Clieayronero, 6-ro NOKOJIeHUs
JIA, koropoe, KaK MPOrHO3UpPYETCsl, OyAeT OeCIMIOTHBIM, B IPUHIUIIE HEBO3-
MOXHO 0€3 JOCTM)KEHHS TaKoro YPOBHSI MHTEIUIEKTa OOpTa M CceTeleHTpHde-
CKOM CHCTEMBI YIpaBJIEHUsI, KOTOphIe 00ecTedmii Obl aBTOMaTHIECKOe IpUMe-
HEHHEe MaHeBpeHHBIX JIA.

OueBumHO, 4TO 3(p(HEeKTHBHOCTH aBTOMATHYECKOrO MaHeBpeHHoro JIA
OyIer onpenessiThes B 3HAUUTEIBHON Mepe d((PEKTUBHOCTHIO aIrOPUTMOB aB-
TOMAaTHYECKOr'0 YNPABJIECHHUS UM U TeM OoJblile, YeM BbIIIEe OYyJIeT CTENeHb ero
aBTOHOMHOCTH. B TO e BpeMs, oNTUMaJIbHBIE aITOPUTMBI YIIPABJICHNS MOXHO
CHHTE3UPOBaTh, TOJHKO ONMHUPAsCh HA XapaKTEPUCTUKU OOBEKTa YMpaBICHHUS.
[MosTomy ¢QopmupoBanue ob6nvKa (BHEUIHEE NMpOeKTHpoBaHWe) Takux JIA u
CHHTE3 aJTOPUTMOB YIIPABJICHUS MMH JODKHBI NMPOUCXOANTH MapajiebHO U
B3aMMOYBs3aHO. B mocienHue rojsl pa3BUTHE METOAOJIOTHMH BHEIIHETO MTPOEK-
THUPOBaHMS CBSI3aHO C paclIMpeHHueM Habopa HCCIelyeMbIX IPpU MPOEKTHPOBa-
HHUM NapaMeTpOB, YUETOM HOBBIX OCOOEHHOCTEH, CYIIECTBEHHO BIHSIOMINX HA
00JIMK JIETATEIBHOTO anmnapaTta. B 3TOM cMbIciie K 0COOEHHOCTSIM aBTOMAaTHYe-
CKOro MaHeBpeHHOro JIA, CYIIeCTBEHHO BIUSIOIIUM Ha €ro 00JIUK, OTHOCSTCS:

- pacmpeHue o0JacTH W3MEHEHHsS BO3MOXKHBIX 3HAUEHHH IPOEKTHBIX
MapaMeTpoB B CHJIY OTCYTCTBHS YeJIOBEKa Ha OOPTY M CBSI3aHHBIX C 3THUM Orpa-
HUYEHUH;

- HEOOXOIMMOCTh PEIIeHHUs], OJHOBPEMEHHO C 33/1a4€il MPOEKTUPOBAHUS
camoJieTa, 3a/1a4u CHHTE3a aJrOpUTMOB YIIPABJICHHUS UM.

B a9T0l1 cBSI3M BO3HMKAET NMPHUHIMITHAILHO HOBasi MpoOjieMa — COBMECT-
HOE W B3aMMOYBSI3aHHOE pelleHre 3a1a4 MpoekTupoBanus JIA u cuHTe3a anro-
PUTMOB yNpaBJIEHHUS UM C LIENBIO JOCTH)KEHHS 3a7aHHOH 3¢ dekTuBHOCTH JIA.
B pabore packpbIBaeTcs CyTh OCHOBHBIX MPUKIIAIHBIX METOIUK, HEOOXOMMBIX
JUISL PEIIeHNs] YKa3aHHOW MPOOJIeMbl, a IMEHHO METOAMK:

— CHHTE3a OCHOBHBIX TEXHHUYECKUX MapaMeTpOB;

— CHHTE3a aJITOPUTMOB aBTOMAaTHYECKOT'O YIIPaBIICHNS;

— MOJeTUpOBaHus (DYHKIIMOHUPOBAHUS;

— OIEHKH 3¢ (HEKTUBHOCTH;

— MHOT'OITapaMeTPUUYECKOH ONITUMHU3AIHH.

OTINYUTENEHBIMA OCOOCHHOCTSIMUA 0003HAYEHHBIX METOMK SIBIISIFOTCSL:

— MCIOJIb30BaHUE B KAYECTBE MCXOIHBIX JaHHBIX HanOoiee OOIIMX MoKa-
3aresyiel, XapaKTepU3YIOLINX YPOBEHb Pa3BUTHS HAYKH U TEXHUKH;

— WCIIONIb30BaHME MPHU MTPOSKTUPOBAaHUH JIA ypaBHEHHS CyIECTBOBAHHS
1 MeTo/1a 0000IIEHHBIX MOJIENIEH CBOMCTB caMoJIeTa;

— OCYIIECTBJICHWE CHHTE3a YIPABJICHUS Ha OCHOBE PEUICHUs 3aaad OIl-
TUMaJILHOTO YIPABIICHUS U OIBITA MPaKTHYECKOro npuMeHenus JIA anamornd-
HOro Ha3HaueHus. B kauecTBe 6a30BOro MHCTPYMEHTA /ISl PEIICHUS 337124 Oll-
TUMAaJIbHOTO YNPABJIEHHs HCIIOIB3YIOTCS MOAM(MHUKAINYU MPSIMOTO BapHalOH-
Horo Mmerona tuma Purna-I'anepkuna. Bo3MOXKHOCTH cuHTE3a ympaBieHUs! B
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pexuMe pealbHOro BPeMEHHU oOecledMBaeTCs HCIONIB30BAaHUEM 3apaHee pac-
CYNTAaHHOH OOPTOBOI 06a3bl MAHEBPOB;

— oueHka 3¢ dexTuBHOCTH JIA BBIMONHSAETCS HA OCHOBE MOJIEITMPOBAHHUS
ero (yHKIIMOHUPOBAHUS MPH PEIICHUH THUIOBBIX 3a/1a4 C MaKCHMMaJIbHBIM BOC-
MIPON3BOJICTBOM BO3MOKHOT'O MHOT000pa3usi HauYaJIbHBIX YCIIOBUH;

— MHOronapameTpuyeckasi ONTUMH3AIMS IPU CUHTE3€ YIpaBICHUS MPo-
W3BOJIUTCS C MCIOIB30BAaHNEM CTATHCTUUECKON MOJIEIIH 1IeTI€BOH (yHKIIHH.

OUHINBKA ONNPEJAEJEHUS KOOPIUHAT
B JNODPEPEHLHHUAJIBHOM PEXKUME PABOTbI
CITYTHUKOBBIX PAIMOHABUT AHUOHHBIX CUCTEM
C.T'. Aunpees

J1y1s1 TIOBBIIIEHUS] TOYHOCTH OIPE/IeTICHUsI KOOpMHAT OOpTOBOM ammapa-
TYpBI IOTPEOUTENS CIyTHUKOBOW paguoHaBuranuonHoi cucremsl (CPHC) Bo3-
nymHbIX cynoB (BC) memecooOpasHo mpuMeHsTe MeTon AuddepeHnnansHbIx
HaBHUTallMOHHBIX OINpeAeseHui, To ectb nuddepenimansueii pexxnm ([P) pa-
6oter CPHC. Cyts [IP 3akirouaercs B U3MEPECHUH W KOMIICHCAIIUU KOPPEITUPO-
BaHHBIX MOCTOSIHHBIX M MEJIEHHO MEHSIOIINXCS BO BPEMEHH M IPOCTPAHCTBE
COCTaBJISIFOIUX MOTPEIIHOCTEN N3MEPEHUN paJOHABUTal[IOHHBIX TapaMeTpPOB,
T.€. U3MEPEHUH TICEeB03aEeP>KKH TaTbHOMEPHOr0 KoJa U TceBAo(a3bl IpHUHH-
MaeMbIX CUTHAJIOB HABUT'ALIMOHHBIX CITyTHUKOB.

Cy1mecTBeHHBIH BKJIaJ B 00IIyI0 OMIMOKY orpezenenus koopaunat BC B
JIP BHOcaT ommbOku ¢dopmupoBanus audepeHumansHex monpasok (1) B
JIOKAJTbHOM KOHTpOnbHO-Koppektupyromeii crannuu (JIKKC). Ommubka dhopmu-
posanust [AI1 B JIKKC HemocpecTBEHHO BXOAUT B COCTaB CKOPPEKTUPOBAHHOM
TICEBJI0IAIBHOCTH TIPH PEIICHNH HaBUTAIMOHHOW 3a1aun Ha O6opty BC. IToaro-
My aKTyalbHOM U NMpakTUYECKU BaXHOH sBISETCA 3ajaya aHaJIu3a CTaTHCTHYe-
CKUX XapaKTEepUCTHK 3THUX OMIMOOK, a MMPUMEHUTENBHO K CHHTE3Y aJrOpUTMOB
KOMIUIEKCHOH 00paOOTKH MH(pOpMalyy Ha ypOBHE PEIICHUS HABUTAI[MOHHOW
3aJaud — 3a/1a4a pa3pabdoTKH MX MaTeMaTHYecKux Mopenel. PemeHune sTHX
3a/1a4 OCJIOXKHSETCA TeM, YTO AJS M3MEpEeHUi JoCTynmHbl Tonbko camu Il u,
Kpome Toro, kak uctuHHas JI1, Tak u ommbka dpopmupoBanus JI1 sBistoTcs
HECTaI[MOHAPHBIMU MPOLIECCAMM.

[MpennoxxeHa ¥ OOOCHOBaHA METOJMKA IOCTPOCHUS MaTeMaTHYECKOH
Mojenn omubok (opmupoBanust Il mo sKcriepUMeHTaIbHBIM JaHHBIM. Y4H-
ThIBasl MPUHIMIIMAIIBHO HecTalMoHapHbIN xapakrep JII, mocTtpoeHune Matema-
THYECKON Mozenu omubok GpopmupoBanus /11 npemiaraercs npoBoanuTh B 1Ba
stana. Ha mepBom 3Tamne mpou3BOAUTCA ONpeeNeHNe HEeCTallMOHAPHOIo Mare-
MaTHYECKOTr0 OXKMIaHus (TpeHaa) SKCIIepuMeHTanbHON peanuzanuu JI1 B Buzie
KOMOMHAIMY 33JaHHOTO YMCJIa OJIMHOMOB DpMHTa ¢ KO3 GHUIUEHTaMHU, KOTO-
pBIE OIIEHUBAIOTCSI 10 KPUTEPUI0 MaKcuMyMma (PUHAIBHOI'O arocTepUOpPHOrO
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pacnpenenenus. Ilociae koMneHcanuy TpeHJa aHATU3UPYIOTCS CTaTUCTUYECKUE
XapaKTepUCTUKH omnO0K popmupoBanus JI1 1 BELAEIAIOTCS OTpE3KH pean3a-
LM, Ha KOTOPBIX OHU SBJSIFOTCS TIPHOJIMPKEHHO CTalMOHAPHBIMH MPOIECCAMH.
Ha BTOpOM 3Tarme aist 5STUX peanu3anuii CTpOUTCsS MOJENb OmHMOKU (GopMupo-
BaHus JIII B BUJE ypaBHEHMs aBTOPErpeccuy 3aJaHHOro nopsaka. OnruMans-
Hble 3Ha4YeHUs! KOd(PQUIMEHTOB Mojenell Takke OIEHHBAIOTCS 10 KPHUTEPHUIO
MakcuMyMa (PMHAJIBHOTO allOCTEpPHOPHOro pactpezaenenus. [IpoBepka aiexBat-
HOCTH TOJYYEHHBIX MOjeNeil (CTaTHCTHYECKOH SKBHBAJIEHTHOCTH) IPOU3BO-
JIUTCS MyTEM CPABHEHUs CTAaTUCTUUECKUX XapaKTEPUCTHUK HKCIEPUMEHTANBHBIX
U CTeHEpUPOBAHHBIX peanu3anuii ommoku ¢popmuposanust 11

0O BO3MOHBIX CIIOCOBAX CMSTYEHUS YCJIOBUI
HAIIOJIHAEMOCTHU OCECUMMETPUYHBIX TAPAIIIFOTOB
W.N. Byxtospos, M.A. Koros, A.T. Ilonomapés

CoBpeMEHHOE pPa3BUTHE ABUAKOCMUYECKOW TEXHUKH W PACIIMPCHUC
CIICKTpa MPAaKTHYCCKUX 33J1a4, PEIIAeMbIX €H0, TPEOYeT MIHPOKOro MPUMEHEHHUS
napanroTHeIX cucteM (I1C) pasnuyHOro Ha3HAYEHUS, PHU pa3pabOTKe KOTOPHIX
B MapanroTOCTPOSHUH UCIOIB3YIOTCS Pa3IUYHBIE MOJENH, B OCHOBE KOTOPBIX
JIeKaT KaKk AMIMPHIECKUE TIOXO/IBI, TaK U OOJee CII0KHBIE MOJIENHN a3pOMHAMHUKI
W yNpyroctd, 0azupyroliyecss Ha COBPEMEHHBIX METOAAX MEXaHWKH CIUIOIIHOW
cpensl: BuxpeBbix pamok (BP), cocpenorodennsix mace (CM), KOHEUHBIX 3IEMEH-
toB (KD).

BMmecte ¢ TeM B Hacrosiiee BpeMs HEPEIICHHBIMH B TEOPETUUYCCKOM
IUIaHE OCTaeTCs elle PsAJ aKTyalbHBIX Hay4HBIX 3a/a4 NapanlroTOCTPOSHHS,
Cpeiu KOTOpBIX LEHTPaJIbHOE MECTO 3aHMMAaEeT 3ajada pacdera Ipolecca pac-
KPBITHUS MapalroTa. DTOT MPOIECC SBISIETCS BaKHEHIIM 3TaroM padotsr T1C.
VIMeHHO Ha HEM pPeaNM3yIOTCSI MaKCHMAJbHBIC adpOIUHAMHYCCKHE HATPY3KH,
mo xoropeiM BeneTcst pacder [IC Ha mpounocts. [Ipobnema yMeHbIIEHUS Ha-
TPY3KH, NEHCTBYIOIIEH HA MapamIfoT MPH €r0 PACKPBITHH, CETOTHS PEIIacTCs
myTéM YCTAHOBKHU TOSCOB pUGIICHUS TI0 BXOIHOM KpoMKe Kymona. Heooxonumo
OTMETHUTb, YTO JTAHHOE KOHCTPYKLUHOHHOE PElIEHHE 3TOW MPOOJIEMBI CBSI3aHO C
OOJNIBIIMIMY MaTEPUAIBHBIMH PACXOJIaMH U TPY/A03aTpaTaMy, a TaKKe ¢ Hepas-
HOMEPHOCTBIO HarpyXeHus! cTporl. [lepBeIMH Harpy»XaroTcsi CTPOIbI, PacHolio-
JKEHHbIE B palioHe pe3aka, CpaboTaBIIEro ¢ ONEPEKEHUEM IO CPaBHEHHUIO C OC-
TaNbHBIMH pe3akamMu. CIeqyer OTMETHTh, YTO B TOCIEAHEE BpPEMs CIIPOC Ha
pe3aKd BBIPOC, YTO BBI3BAJIO MOBBINICHUE UX CTOMMOCTH. [To mMeronmMest TaH-
HBIM CTOMMOCTH OJTHOTO pe3aka cocraBiser 60000 pyoueit. Jlnsa paspudireHus
TOJIBKO O/IHOTO IIHYpa pudieHus Tpedyercs 4 pe3aka. B cBS3u ¢ 3TUM mIHpoOKoe
BHUMAaHHE 3apyOCKHBIX M OTCUCCTBCHHBIX CIICIUAIMCTOB B 00JACTH Mapallio-
TOCTPOEHHSI HalpaBJIEHO Ha yMEHBIIEHHE KoindecTBa pe3akoB B [IC, moucky
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HOBBIX KOHCTPYKI[MOHHBIX PELICHUH, MO3BOJSIOIINX CHU3UTh HArpys3Ky, JeHcT-
BYIOIIYIO Ha MApallioT B IPOLECCE €ro HAlOJHEHNUS.

Hacrosimnii mokian mocBAmEH TeOPEeTHUECKOMY 00OOCHOBAHUIO HEKOTO-
PBIX KOHCTPYKIMOHHBIX MPEIOKEHUN A CHIDKEHHS adpOJMHAMUYECKON Ha-
Tpy3KH, AelcTByIoIIeH Ha Kymnosn ocHoBHoro mapamrora (OIT) B mporecce ero
PAaCKpBITHS, HA OCHOBE CO3/IaHUsI KOMIUIEKCHOW METOJUKY pacdyeTa Harpy:KeHHUs
U TIPOYHOCTHBIX XapaKTEPUCTHUK 31eMeHTOB KoHCTpykuuu I1C mpu packpsiTin
Ha 0a3e cuHTe3a Mojesel, NpUOMMKEHHO OMUCHIBAIONIEH MPOLECC PACKPBITUS
0CECHMMETPHYHOI0 TapallioTa, UCToJb3ykommel monstue «O000mEnHON pac-
KPBIBAIOIIEH CHUNBD) M YHOPYrOCTM Ha OCHOBE METO/A COCPEIOTOYEHHBIX Macc
(MCM).

HeobxonnmMo 3aMeTHTh, YTO WMEHHO IIPOBEIEHHE BBIUYUCIHTEIHLHOTO
sKcnepuMenTa Ha OBM mnpu Hanu4uuu CTPYKTYpHOH MaTeMaTUYECKOW MOJENH
(MM) ¢yHKIMOHMPOBaHMST KOMIIOHOBKM «00BeKT necantupoBanus (OJ]) +
cpenctBo necantupoBanus (C/1)» Bo MHOTHX Cydasx MO3BOJISIET MCCIIEI0BATh
BO3MOXKHOCTH co3faBaeMbix C/] kak BO BceM Anana3oHe yCIOBUI NPUMEHEHUs,
TaK Y 3a €ro mnpejeaMu eIe A0 MPOBENEHUs 3Tama JIETHBIX HCHBITaHUHA. DTO
00YCIIOBJIEHO TEM, YTO 3a4acTyl0 OOBEKTHBHYIO HAay4HYIO HH(OpMAIHIO O
¢ynximonnpoBannn CJ] Henmb3st AOOBITH 3KCIIEPUMEHTATIBHBIM ITyTEM H3-32
OTCYTCTBHSI COOTBETCTBYIOIIEH M3MEPUTENBHON amnmapaTypbl JIMOO MO yCIOBH-
sIM 0€30MaCHOCTH MPOBEECHUSI UCTIBITAHUN U UX JIOPOT OBH3HBL.

ITo pe3ynbraTtaM M aHanM3y JETHO-KOHCTPYKTOPCKUX MCIBITAHUM Mpes-
JIOXKEH NyTh YJIYUIIeHUS XapaKTepUCTUK HamoiHseMocTu KynonoB OIl u cHu-
YKEHUS HAarpy3KH, ACHCTBYIOIIEH Ha HUX B MOMEHT HAIlOJHEHUS 3a CUET yBEIU-
YeHus IUTomaayu noanepkusatomero mapanora (I111), npuMeHeHust B KOHCT-
pykin OIl KOMITOHOBKH <JIOMTOJHUTEIBHBIH BBITSDKHOW mapantor (JIBIT) +
KapKacHO-CTPOIHAsI CUJIOBAs “‘y3/1€4Ka”».

IIpuBenéH MUPOKUI CHEKTP PELICHUS TECTOBBIX 3a/Jad MO PACKPBITHIO
OCECUMMETPHUUHBIX MApalllOTOB C Y4ETOM MpelaraéMbIX U NPUMEHSEMBIX B
HaCTosIIIIee BpeMsl KOHCTPYKIMOHHBIX pellleHUH. Pe3yabTaThl BBIYMCIUTENIEHOIO
9KCIEPUMEHTa IOKa3bIBAIOT, YTO MpearaeéMbleé KOHCTPYKIMOHHBIE PELICHUS
MO3BOJISIFOT 3HAYUTENBHO CHU3MThH HArpysky, AeictByromyto Ha kynoin OII B
Ipoliecce ero HamonHeHus. YBenunuenue riomaau I u ucnons3oBanue KoM-
noHoBkH «JIBII + xapkacHO-CTpomHasi cuiioBast “y37euka’» MO3BOJSIOT peaju-
30BaTh ONTUMAJIBHYIO BPEMEHHYIO 3aJIepXKKy Ipoliecca HalOJIHEHHs Kylona
OIl, 3HauMUTENBHO CHU3UTH HArPY3Ky, NehcTByomYIo Ha kynon OIl B mpoiecce
€ro HaItoJHEHHs 3a cu€r 6oree F3PPEKTHBHOTO CHIOBOTO BO3JICUCTBHS HA KYITOJ
CTSTUBAIOIIEH COCTaBIISIIONIEH CUIBI B paJialbHOM HAIIPABJICHUH, CO3aBaeMOM
II1, IBII. TIpuMeHeHne TakuX KOHCTPYKLMOHHBIX PEIICHUI B psjie clydaeB
TIO3BOJIUT OTKA3aTbCsl OT PUQIICHUS Mapairrora 1Mo ero BXOJHOW KPOMKE, YTO
NpUBENET K CYIIECTBEHHOMY CHW)KEHHMIO CTOMMOCTH pHUQIICHHS Mapamrora.
Kpome Toro, mudopmamus, mnoiaydyeHHas O HANPSHKEHHO-IE()OPMHPOBAHHOM
COCTOSIHUU DJIEMEHTOB KOHCTPYKLUH Tapallora, Aa€T BO3MOXKHOCTH OIpesie-
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JUTh KO3((HUIMEHTHI 3araca MPOYHOCTH OCHOBHBIX CHIJIOBBIX 3JIEMEHTOB KOH-
crpykuun I1C u copmupoBaTh e€ onTUMaIbHBINA OOJIHMK Ha dTare MPOEKTUPO-
BaHUS.

BJIMSIHUE BUJIA TOILJIMBA HA JIETHO-TEXHUYECKHE
XAPAKTEPUCTHUKH BEPTOJIETOB CEMEHCTBA MU-8
K.T'. Kocymkux

B mnpuBeneHHOM B OKJIaJ€ CPaBHUTEIBHOM AaHAJHM3€ MCCIIEAO0BATIOCh
BIMSHUE BU/A TOIUIMBA (mTaTHOro — KepocuHa Mapku TC-1 wimm T-7 n anb-
TEpPHATUBHOTO — AaBHAIIMOHHOTO CKOHJIEHCHPOBAHHOIO (ra30BOro) TOILIMBA
ACKT mno TV 39-1547-91) Ha OCHOBHBIC IMOKa3aTEeIH BEPTOJNETAa KAaK TPAHC-
MOPTHOT'O CPEJICTBA: MAcCy MepeBo3UMOro rpysa Grp u gansHOCTh noneta L.

CoBpeMeHHBI BepToNeT, OTHOCALIMICA K cemeiictBy Mu-8, npeacras-
JsieT co0O0M CIIOXKHBIM KOMILIEKC, COCTOSIINN U3 psiJia arperaTtoB, CUCTEM H ITO[-
CHCTEM, B3aMMOJICHCTBYIOIINX B Mpolecce paboThl U MO-pasHOMY BIIMSIOIINX
Ha JIETHO-TEXHUYECKHE XapaKTepUCTUKU M S((EKTHBHOCTH BEpTOJETa Kak
TPaHCHOPTHOTO CpeAcTBa. IlepeBon cUIOBOM YCTAHOBKU HAa NMUTAHUE albTEpHA-
TUBHBIM Ta30BbIM TOIUIMBOM HPHUBOAUT K HEKOTOPOMY M3MEHEHHUIO OOJIMKa Bep-
TOJIETA U €r0 OCHOBHBIX JIETHO-TEXHUYECKUX XAPAKTEPUCTHUK.

IlepeBon BepTONEeTa Ha ra30BOE TOIUIMBO CBSI3aH, B MEPBYIO OYEpE.lb, C
KOHCTPYKTUBHBIMU HM3MEHEHHMAMHU TOIUIMBHON CHUCTEMBI U, B YAaCTHOCTHU, C H3-
MEHEHHEM pPa3MEepOoB M MECT Pa3MEIeHHUsS] TOILIMBHBIX OaKoB, MOCKOJIBKY II0
00BbEMHOI YHEPTOEMKOCTH CXKIKEHHBIE Ta3bl HECKOJBKO YCTYMAar0T KEPOCHHY.
Kpome Toro, npu nonoxuTeNbHbIX TEMIEpaTypax JaBJIeHUE HACBHIIECHHBIX Ha-
poB ACKT mnpeBblmaer atMocepHoe aaBieHre. Bee 3To mpuBoOauT K yBemuye-
HUIO Macchl IyCTOr0 BEPTOJIETA.

YBenuueHne pa3MepoB TOIUTMBHBIX OaKOB NMPHUBOAUT K POCTY IUIOMIAIN
MIPOEKIMY BEPTOJIETa HA TOPU3OHTAIBHYIO INIOCKOCTh U K U3MEHEHUIO MOTEph
MOABEMHON CHJIBI HECYIIETO BHHTA Ha BEPTHKAJIBbHYIO OOJYBKY (ro3ensika c
0akaMU IPU BEPTUKAIEHOM B3JIETE M Ha PEXKUME BHCEHUSL.

Kpome Toro, yBeanueHHbIE pa3Mephl TOMIMBHBIX OAKOB CO CXKIPKEHHBIM
ra30M IOBBICAT JIOOOBOE COIIPOTHBIIEHHE BEPTOJNIETA. DTO JAOMOIHUTEIBEHOE CO-
MIPOTHUBJICHHE JIOJPKHO OBITh YPaBHOBEIICHO YBEIMYEHUEM IPOIYIIbCUBHOM CH-
JIBl HECYILErO BUHTA U, CIEI0BATENBHO, YBEIMUYEHUEM MOIIHOCTH JBUraTens U
COOTBETCTBYIOIIETO PACXOAa TOIIKMBA. Ecny NpuHATH, YTO MEpexos Ha ra30Boe
TOIIMBO HE M3MEHUT ra30lMHAMHUYECKOrO [IUKJIA JBUTATENs, TO YAEIbHBIN pac-
XOJ1 TOIUIMBA OyAeT 00paTHO MPONOPIHUOHAIBFHBIM TETUIOTBOPHOM CIIOCOOHOCTH
ra3a 1 KepocHHa.

C y4eToM 3THX pa3HOPOAHBIX (AKTOPOB OBUT MPOM3BE/IEH pacyeT OCHOB-
HBIX JIETHO-TEXHUUECKUX XapaKTepUCTUK BepToiera Mu-8MT Ha KepoCHHOBOM
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Y Ta30BOM TorutuBax. [IpoBeieHa oleHKa BIMSHUS BHJIA TOIUTMBA HA OCHOBHBIE
TIOKa3aTeIH TPAHCIOPTHOH 3((EKTUBHOCTH.

BJIMAHUE METAJIJIMUECKOI'O CJ1041
HA JOJITOBEYHOCTD TEIIVIOSAIHIUTHOI'O MTOKPBITUSA
I'_H. Hacrac, B.I'. Onoxun, B.M. Camoiinenko, P.I'. PaBunon

[Mpumenenne temnozanmrHoro mokpeitus (T3I1) mo3BonseT MOBBICUTH
pecypce, KIIJI u Temmnepatypy pabodero ra3za B COBPEMEHHBIX U MEPCIICKTUBHBIX
razorypounnsix peurarensx (I'T/I). Onnako, npu skcruryatammu TII3 cymect-
BYET psii IPOOJIEM: CHIKEHHUE B MPOIIECCE IKCIUTyaTallli BETMYMHBI TETJIOBOI'O
s¢dekra or mokpeiTus, ckonbl T3I1, Bo3pocmias crouMocTs 000pYAOBaHUS U
TexHosorun HaHeceHus T3I1.

C 1enbio onpeeNeHus BIUSHUS XUMHUYECKOT0 COCTaBa METAJIMYECKOT O
CJIOS aBTOpaMH IPOBEAEHBI MCCIIEA0BaHUsS pabodYnX JIOMAaTOK TypOMHBI C Kepa-
MUYECKUMH TOKPHITUSAMU HAa H30TEPMHUECKOE OKHCIEHUE MpHU TeMIepaType
1100° C. Bee MOKpbITHS GbITM HAHECEHBI T10 CEPHITHBIM TEXHOIOTHAM.

Pe3ynbraThl McnBITaHUN NIPEACTABICHBI HA AUAarpaMMe.
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Pucynox 1. JlmarpaMMa HUCHBITAHUH Ha H30TEPMUYECKYIO IKAPOCTOWKOCTh  IPH
temmepatype 1100°C ¢ Bapuantamm MeTammueckux mozacnoen: 1) AlSSiY, 2) Ni20Cr13AlY, 3)
Ni9Co20Cr13Al, 4) 4Cr18ALlY, 5) Nil5A18TaReSY.

B pe3ynbraTe uccinenoBaHMs YCTaHOBJEHO, YTO CKOJBbI K€PAMHUYECKOTO
TIOKPBITHS HE TIPOUCXOAAT YCKOPEHHO, @ BBI3BIBAIOTCS MPEBBIIICHUEM BEITHIHHBI
TEPMOMEXAHUYECKOTO BO3JEMCTBUS MPOYHOCTU CLEIUICHUS KEepaMUYEeCKOro U
Metaumdeckux cnoeB T3[1 B HamOonee HArpy)KCHHBIX YYACTKaX JIOMATKH.
Kpome Toro, npu nepeBoae ABHraTesnsi B PEKUM «MaJIbIH Ta3» OXJIAXIArOIIHNA
BO3/IyX YBEJIMUYMBAET TEMIEPATYPHBIH TPAJUEHT, YTO BEAET K POCTY HaIpsKe-
HUH B IOKPBITUU.

Poct oxcuanoii ruienka Al,O; B mpoliecce BBIIEP)KKH MPUBOJNUT K HMH-
TEHCUBHOMY CKaJILIBAHHMIO KEPaMHUKH, KOT/Ia TOJIIIMHA CJIOS OKCHIHOH IICHKH
JIOCTHTAET 5—7 MKM. DTO NPHUBOIHUT K YBEIUUEHHIO 00bEMa METAITMYECKOrO
TIOZICIIOSN U POCTY BHYTPEHHHMX HAIPSDKEHHH, YTO CIOCOOCTBYET pa3pyLICHUIO
nokpbITHsi. Kpome TOro, ¢ yBelMUeHHEM BPEMEHH BBIIEPKKH ITPOUCXOAUT
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1 y3noHHBI 0OMEH MEXIY MOUIOKKON M CBSI3YIOLIMM IOKPBITHEM. B cBs-
3yroliee MOKpbITHE AUGGYHAUPYET HHUKENb, a AIOMHHUA — B MOMIOKKY. C
YMEHBIIIEHUEM COZIEpKaHUS aJIOMUHHS B METAJNIMYECKOM ITOKPBITHH YBEITUYH-
BaeTCsl €ro TepMUUECKUH KOI((HUINEHT JIMHEWHOrO PacIIMpeHusi, OCOOEHHO B
00ETHEHHOH 30HE y TpaHHIbl KOHTAKTa «OKCH—IIOJCIION», YTO YBEIUYUBAET
Hanpspkenus. Hanmmane nuddysnonnoro 6appepa W3 TYromiaBKHX METaUIOB B
T3II ¢ moxcnoem B Bapuante NoS 3ameisiet quddy3noHHBIEC TPOIECCHI, PACXO]T
ATIOMUHHAS M O0ECIIEYMBaeT TAKOMY IOKPBITHIO OoJiee BBICOKYIO KapOCTOM-
KOCTb. DJTO TpeOyeT HEeOOXOOMMOCTH TOPMOXKEHHS IU(PIY3Ud alfoMHUHHUS U
CO3JJaHUS Ha TPAHUIIE «KepaMHKa — METaJUTMUECKUi CIIoi» cTaOMIIbHOM OKCHI-
HOM IJICHKHU.

Y CcTaHOBIIEHO, YTO TIOBBIIIEHHE JOJTOBEYHOCTH TEPMOCTOHKOTO IMOKPHI-
THSI MOXKHO JIOCTHYb CHIKEHHEM CKOPOCTH pPOCTa OKCHIHOW IUIEHKH, 00pa-
3yfollelicsl Ha TPaHUIe «KepaMHKa—MEeTauD), Ta30MPOHUIIAEMOCTH KEPaMUKH,
TIOBBILIIEHUEM TEPMHYECKOW CTaOMIBHOCTH M IUIACTHYHOCTH METAJUTMYECKOTO
KapOCTOMKOT0 MOKPBITHSI. DTO — OCHOBA Pa3pabOTKH BBHICOKOTEMIIEPATYPHBIX
T3I1.

MOIEJUPOBAHUE MACCAKUPCKUX ITIEPEBO30OK
HA MATUCTPAJIbBHBIX ABUAJIMHUAX POCCUH
B.B. banamos, A.B. CmupnoB, T.O. Lleiitiuna

CokpallleHne AMHCCHU 3arpsi3HSIONINX BEIIECTB M MApHUKOBBIX Ta30B
HapsAy C YIy4dIIEeHHEM TOIUIMBHON (D (QEKTUBHOCTH B HACTOSIIEE BPEMS SIBIIS-
I0TCS OTHUMH W3 NPUOPUTETHBIX HANpaBJICHUH pa3BUTHSI aBUALIMOHHOT'O TPaHC-
nopra. [Ipu pa3paboTke HOBBIX TEXHOJOTHI HE0O0XO0JMMa OIEHKA MX BKJIaJa B
JIOCTIDKEHUE HaMEUeHHbIX noka3ateneil. [Ipu 3ToMm B mpouecce uccineqoBaHus U
MIPOTHO3UPOBAHUS MACCAKUPCKUX aBHAIIEPEBO30K HEOOXOAMMO paccMaTpUBaTh
MOKa3aTeau A aBUATPAHCIIOPTHON CHUCTEMBI B IIEJIOM, a HE AJS OTJENBHOrO
camonéra Ha oTHeNbHON aBuanuHuy. CienoBaTenbHO, HEOOXOIUM MHCTPYMEH-
Tapuii, KOTOPHIA MO3BOJKI OBl OLEHWTH BKJIAJ HOBBIX TEXHOJOTHI B JOCTHKE-
HHE HAMEYEHHBIX ITOKa3aTellell COKPAIeHUsI SMUCCHN 3aTrpsI3HSIONINX BEIIECTB
Y TIApHHUKOBBIX Ta30B M YIYYIIEHUS TOIUIMBHON 3(PQEKTUBHOCTH MEPCIIEKTHB-
HBIX CaMOJIETOB.

[MomoOHBIN MHCTpyMEHTapuii MMeeT 1Ba ypoBHs. K mepBomy ypoBHIO
CIIe/lyeT OTHECTH «0a30BbIe» MOJENH W MPOrpaMMEl, paspaboTaHHble st (op-
MUPOBaHUS CLEHAPHsI MACCAKUPCKUX aBHANEPEBO30K. DTOT CLIEHApUN JOJIKEH
XapaKTepru30BaTh MHTEHCHBHOCTH JIBIJKEHMSI MACCAKUPCKUX CaMOJETOB pas-
JIMYHBIX KJIACCOB 110 CETH MAarkCTPAIbHBIX aBUAJIMHUN B EJISAX YAOBIECTBOPEHHUS
pacIpenenéHHOro CIpoca HAaceleHHs Ha MAacCa)kKUPCKHE aBHanepeBO3KU. MH-
TEHCUBHOCTh JIBIDKEHHUSI BO3AYIIHBIX cynoB (BC) xapakrepusyercs KonM4ecT-
BOM TIOJIETOB HA K&)KIOW aBHAJMHUM B 3aJIaHHBINA MTPOMEXYTOK BpemeHH. Crie-
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HapUii MaccaXMPCKUX aBHANIEPEBO30K JIOJDKEH CTaTh OCHOBOH sl (hOpMHUpPOBa-
HUSI paclycaHus MOJIETOB HAa KaXKIOW aBUAIIMHKM, ONPEJEeNINB, KaKoe YUCIIO I10-
NIETOB JOJHKEH COBEPILIHUTH CAMOJIET JAHHOTO KJlacca.

[lepBrIit ypoBeHb pa3padaThIBAEMOr0 HHCTPYMEHTApHS BKIIIOYAET B CBOM
COCTaB, KAK MUHUMYM, TPH MOJIEIIH: CTPYKTYPHYIO SKOHOMETPHUYECKYIO MOJIENb
crpoca Ha IaccaXMpPCKUe aBUarepeBo3Ky, HH(HOPMAIMOHHYIO MOJEb YCIIOBHH
CYIIECTBOBAHUS NPSIMOTO aBUACOOOIIEHHS MEX/y ABYMs JaHHBIMH TOPOJaMH U
PacUETHYIO MOJICITh OLICHKU O00BEMOB MACCAXKUPOIIOTOKOB HAa CETH aBHAJMHUM.
CueHapuil SIBISIETCSl 3TAllOM CUCTEMHOW WHTErPallvH, W B IEPCIEKTUBE METO-
JIMKa pa3pabOoTKK ClieHapHs MOJIETOB NOIDKHA O0BEIUHUTH 3TH Mojenu. Janee,
¢ y4€ToM XapakTepa KOHKPETHOH aBHaJIMHUU (HAarpuMep, OTHOCHTCS JIM OHA K
CE30HHBIM WJIM KPYIJIOTOJUYHBIM) orpeaessercs Tpedyemsri kinacc BC (B ua-
CTHOCTH, C MCIIOJIb30BAHUEM METOIa MPOBO3HBIX MOIHOCTEH).

Bropoii ypoBeHb pa3pabaTbiBaeMOro WHCTpyMEHTapHs JOJDKEH cojep-
KaTh MOJIENIM M TIPOTrPaMMBbI JJIsl OIEHKH BKJIa/Ia HOBBIX TEXHOJIOTHH B COKpa-
IIEHHE SMHUCCHHU 3arps3HSIONINX BEIIECTB U MAPHUKOBBIX Ta30B U B YIy4IlIEHHAE
TOIUIMBHON 3((EKTUBHOCTH HOBBIX MAarucTpajbHBIX M PETHMOHANIBHBIX Iacca-
KHUPCKUAX CAMOJIETOB. DTH MOJIETH ITO3BOJISIT PACCUUTHIBATD 3HAUCHUS LIETIEBBIX
nokasatesnell 3((eKTUBHOCTH NPUMEHEHUs] HOBBIX TexHoioruid. [Ipm pacuére
LIENIeBBIX ITOKa3aTeneil HeoOXOAMMO ONMHMPaThCsl Ha CHEHAPUH MacCaKUPCKUX
aBHAIEPEBO30K, BKIFOYAIOIINHA TOCIIeI0BAaTEIbHOE IPOrHO3UPOBAHUE PA3BUTHS
CeTH aBUAJIMHUM, OIpeJeleHHe CpeJHEepelHCOBON IMacCa)kKUpPOBMECTUMOCTH H
cooTBeTcTBYyMOMLIEro knacca BC.

[eneBble mMoka3aTeny, MO KOTOPBHIM MOXKHO CyIUTh 00 3¢ddexTruBHOCTH
CO3/1aBa€MOr0 Hay4HO-TEXHUUYECKOro 3ajena B cepe aBHAMOHHBIX TEXHOJIO-
T'Mi, 3aUKCUPOBAHEKI 110 CIEAYIOIIUM OCHOBHBIM HalpaBJIeHUsIM: O€30I1acCHOCTh
nonéra, SKOJOTMYHOCTh, OJHEProcOEepeXeHue, IOCTYITHOCTh AaBHAIIMOHHOIO
TpaHcriopta. Ha «BX0m» cHCTEMBI MOAAIOTCS [BE TPYMITEI JaHHBIX: XapaKTepH-
CTHKH TIPOTHO3HOT'O CIIEHApHsl aBUANEPEeBO30K M XapaKTEPUCTUKH JaHHOTO
KJlacca MEpCIEKTUBHBIX MAacCaKUPCKUX caMmonéroB. IlocnenHue sBISFOTCS pe-
3yJAbTaTOM KOHIIENITYaJBHOTO ITPOEKTUPOBAHUSI — CO3JaHUsl «Habopa» mnep-
cnexktuBHBIX BC.

B Hacrosmieii pabore paccMoTpeHa 3ajaqa (pOpMUPOBAHHS MOJIEITH «YycC-
JIOBUH CYIIECTBOBAHHS aBHAIWHHUN» — IIPAaBHJI, B COOTBETCTBUHM C KOTOPBIMHU
MIPOUCXOJUT TMOSIBJICHUE, CYIIECTBOBAHHNE U NCUYE3HOBEHHE aBUATMHUH (TIPSIMON
aBUACBSA3M MEXIy IBYMs ropojaamu). B kauecTBe mapaMeTpoB, XapaKTepu3yko-
KX TPSIMYIO aBHACBSI3b MEXKIY JIBYMS TOpOJIaMH/aspoliopTaMHy, BEIOpaHbI clie-
JTyIOIIHne:

— TapameTpbl aBHAIMHWW: HaJW4YMe WM OTCYTCTBHE JK/A CTAaHIMU B
ITyHKTax BbIJIETa U NPUIETA, «KJIACC aBHAIMHHUNY (OTpeAessieTcs Kak HauMeHb-
1ee 3HaYeHHe KiIacca a’dporopToB/aspoJpOMOB B IIYHKTaX BbIIETa M NPUIIETA) U
«KOJI HaIlpaBJEHHUS» (COOTBETCTBYET ONpPENENEHHOMY COYETaHWIO 3HAYEHHWH
CTaTyCcOB IOPOJIOB/a’pONOPTOB BBUIETA U MPWIETA, a TAK)KE BAPUAHTY B3aUMHO-
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IO pacIojOKEHHs T'OpOJI0B/a’spOIOPTOB BBUIETA M NMPWIIETA — PACIIOIOKEHBI
OHH WJIM HET B OTHOM U ToM ke DenepaiabHOM OKpyre u cyobekre PD);

— (TEHEPALMOHHBIE» MapaMeTphbl A IyHKTa BbUIETa — YHCIEHHOCTh
HaceJIeHHs Topoja (C IPUIIETAIONMMU K HEMY TEPPUTOPUSMHE) U JI0JIsI BaJIOBOT'O
PErMOHANBHOTO MPOAYKTA, MPUXOSIIASACS HAa JAHHBINA TOPOI;

— «IeTeBbIe» MapaMeTphl A MYHKTa NPWIETa — YHUCIO MECT pa3Melie-
HUS U CTaTyC ropoAa.

B pa3paboraHHBIX paHee BapuUaHTaX HEHPOCETCBOW MOJIEIH «YCIOBUH
CYIIECTBOBAHUS aBHAJIMHHI) HCIOJIB30BATIMCh KATETOPUM OOBIYHBIX (YETKHX)
MHOXecTB. [Ipr oOy4deHnr HEHpOHHOH CeTH Ha BBIXOJ CETH I0JaBajioCh OIHO
U3 JIByX 3Ha4UeHuil: 1 — aBuanuHus cymecrsyeT uin 0 — aBUalIMHUS HE CYIle-
cTByer (oTcyTcTByeT). B paccMaTpuBaeMoli B HacTosimieil pabore Bepcun Mojie-
JI1 OBIIM MCIOJIB30BAaHbI KATETOPUU HEYETKUX MHOXecTB. HeuéTkum Has3bIBaeT-
Cs MHOXKECTBO, OTHOCHUTEIBHO 3JEMEHTOB KOTOPOTO HENb3s ONPEeNEHHO YT-
BEPKJaTh, IPUHAAIEKUT JAHHBIA 2JIEMEHT PacCMaTPpUBAEMOMY MHOXKECTBY WIIH
Her. [Ipy TakoM moaxoae KakaoMy HaOOpy NMapaMeTpoB, XapaKTEpU3YIOIIMX
JITAaHHYIO aBHACBSI3b, CTABUTCS B COOTBETCTBHE 3HaUCHHE (YHKUIUH TPUHAIIIEK-
HOCTH, U3MeHsoneecd B auanasoHe or 0 no 1. B atux mensix Ha OoCHOBaHUU
aHalM3a MOKa3aTeled COCTOSIHUS BHYTPUPOCCUMCKMX MarucTpaibHBIX aBHUAIU-
HUHA B TedeHHe roja ObulM c(OPMHUPOBAHBI HATH TPYIIT aBHAJIMHHUNA, 00BEIH-
HSIOIIUX aBHAJIMHUM, HAXOJAIIMECS HA OAHOHM U TOH *ke ctaauu pa3surus. Ka-
KIIOW TpyIIle aBUAJMHUI OBUTIO TOCTABJIEHO B COOTBETCTBHE ONpENEIEHHOE
3Ha4YeHHEe QYHKIMU NPHHAIIEKHOCTH. TeM caMbIM MOHSTHE «aBUAJIMHUS CyIIIe-
CTBYET» NPUOOPENO HEYETKUH XapaKTep, YTO MO3BOJMIO TOBBICHTH KadeCTBO
MOJIETUPOBAHUSI «YCIIOBUM CYIIECTBOBAHUS aBUAIMHUIY.

IIpu mocTpoeHnn HeuETKOM HelpoceTeBON MOJIENHN «YCIIOBHH CYIECTBO-
BAaHUS ABUAIMHUI» UCIOIB30BAINCH METO/Bl M'€HETUYECKOr0 aIrOpUTMa U ca-
MoopraHusyromuxcst kapT KoxoHeHa (peasM30BaHHBIE ITPOTPaMMHBIMU CPE/ICT-
Bamu B naketre/cucteMe STATISTICA), a Takke mporpaMMHEIC CPEICTBA MaKe-
ta Fuzzy Logic Toolbox u HelipocereBoro makera cpeubl MporpaMMHUpPOBAHUS
MATLAB.

HEPCIIEKTUBbBI UCIIOJIB30BAHUSA CUCTEM COJIHEYHBIX
BBICOTHBIX BIIJIA B KAYECTBE AJIbTEPHATHUBBI UC3
B.4. KoBanenko, T.B. Tponuna

OCHOBHBIMH TIPOOJIEMaMH TIpU UCONb30BaHuN VC3 SBISIOTCS BBICOKAS
CTOMMOCTh UX CAMHX U WX OOCITYXKHBaHUs, OOJBIION MPOMEKYTOK BPEMEHU OT
BO3HUKHOBEHUS noTpeOHOCTH B IC3 omnpenenieHHOro Ha3HAYSHHUS JI0 3aIycKa U
Havaja 3KcIuryataruu. s 3amycka HeoOXO0auM KOCMOAPOM. DTO BBIHYXKIACT
C03/1aBaTh JIOKAJIbHBIE CUCTEMBI NIEpeaun JaHHbBIX, HATIPUMEp, COTOBBIE CUCTE-
MBI HazeMHoro OasupoBanus. Vcnonbp3oBaHue TS IiepeIad JaHHBIX HA3eMHBIX
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CHCTEM aBTOHOMHO M HaJIe)KHO, HO JUIS CBSI3U C TPYIXHOAOCTYITHBIMH paiiOHaMH,
HalpuMep, TOPHBIMH, CO3JIaHWE COTOBOW CTPYKTYPHI OYEHb JIOPOrO M HYacTo
HeBO3MOXHO. OJTHMM M3 albTEepHATUBHBIX PELICHUI MPOOJIeMBl CO3/IaHMs J10C-
TYITHOH B JIF0OOW TOYKE CTPaHbl M HEJOPOrol CUCTEMBI CBSI3U MOXET CTaTh HC-
TIOJIb30BaHUE B 3TON CHCTeMe OECIMIIOTHBIX JIETATEIBHBIX alapaToB C COTHEY-
Holt sHeproyctaHoBko# (BITJIA ¢ CD).

[NostBneHMe NeTaTeIbHBIX aNNapaToB, UCTIOAb3YIOMIMX /ISl TIOJIETa DHEp-
THIO COJHIIA U CIIOCOOHBIX K JUIMTEIBHOMY OecIiocajioqHOMY IIOJIETY, ele He-
CKOJIbKO JIET Ha3aJ ObUIO MPaKTHYECKH HEOCYIIECTBUMO. MHOIOYNCIICHHBIE
MIPOEKTHI ATOM HANPaBJIEHHOCTH, MOSBUBILIHNECS BO MHOTHX CTpaHaX MHpa Hauu-
Has ¢ 1970-x romoB, moTepmenu HeyAady H3-3a HECOBEPIIEHCTBA CUCTEMBI
YIIpaBIeHUs, HEJIOCTAaTOYHOCTH KO3((HUINEHTA TOJIE3HOrO IEHCTBUS CONTHEY-
HBIX Oarapei I [UIMTENBHOTO IOIEPKaHus B BO3IyXe JIETATEIFHOr 0 armapa-
Ta, MEPErpPY>KEHHOr0 TPOMO3JIKON M TSKEIOW anmapaTypoil U caMUMU 3THUMH
GartapesiMu. Ho coBepIIeHCTBYIOTCS TEXHOJIOTHH, U pa3pblB MEKIY Uaeei U ee
OCYIIECTBIICHUEM CTAaHOBHUTCS BCE MEHEE 3HAYUTEIbHBIM.

BITJIA ¢ CD obopyaoBaH CONHEUHBIMH OaTapesiMu, TOKPHIBAIOIIUMH €TI0
KpBUIO, KOTOpBIE MPEoOpa3yloT SHEPTUIO0 COIHEYHOr'O W3JIyYEHHS B DIIEKTPO-
SHEPTHIO, IUTAIONIYIO IBUTATEIbHYIO YCTAHOBKY U aIlliapaTrypy M 3apspKarolyro
6opTOBOH akKymynaTop. Houblo muTaHHe BCEX CUCTEM IPOUCXOANT OT aKKyMYy-
JaaTopa. YTpoM HaumHaercs HOBbIM Iuki. BIIJIA Moryt 3amyckaTbes ¢ rpax-
JTAHCKUX a3pOJPOMOB, YTO MO3BOJSIET OCYIIECTBUTH IMPOEKT O€3 MpUBIICUEHHUS
WHOCTPaHHBIX I'OCYAAapCTB. 30HA BUAMMOCTH HE 3aBHCHT OT penbeda MECTHO-
cti. He TpeOyroT nmomnoiHeHus 3anacoB TOIUIMBA C 3eMJIM, MPOJOIDKUTELHOCTh
UX I0JIeTa OrpaHnYeHa TOJIBKO PECYPCOM paboThl anmaparypbl ¥ KOHCTPYKIHH.
Hcrionb3yroT TONBKO 3JIEKTPUYECKYIO SHEPTUIO U HE 3arps3HAIOT atMochepy. B
cilydae BBIXOJIa U3 CTPOSI MOT'YT OBITH OBICTPO 3aMEHEHBI M BO3BPAILEHBI B KC-
TUTyaTaluIo 1ocjIe PEMOHTA WITH MPOQUITaKTHUECKOH ITPOBEPKH.

Beicornsie BITJIA, Gappakupyromue B 3aJaHHOM paioHE, MOTYT HcC-
TIOJTB30BATHCS /ISl TIepejaudl AaHHbBIX, HABUTALUH, TUCTAHIIMOHHOI'O 30HIUPO-
BaHUs 3eMJH, Tonorpauueckoil CheMKH, B Ka4eCTBE PETPaHCISITOpa, TO €CTh
coBmeniate GyHkimu C3, COTOBOM CUCTEMBI M TUCTAHITHOHHO MIIOTUPYEMBIX
JIeTaTENbHBIX AIapaToB.

ITocne uzyuenust mupoBoro ombitTa co3ganust BIUJIA ¢ CO, Bo3MoxHO-
CTell NPOMBIIUIEHHOCTH YKpaunHbl U Poccuu, NepcriekTHB pa3BHTHS CHCTEM
ces3u, crenmanctamu [T1 «Kb «HOxHOe» ObUIH TPOBEIEHBI UCCIICIOBAHUS
BO3MOXHOCTH co3aaHus komruiekca Ha ocHoBe BIUJIA ¢ C3. Ilo pesynbraram
9TUX UCCIEIOBAHUI CO3JIaH MPOEKT CUCTEeMBI CcBsI3U Ha ocHoBe BITJIA ¢ CO ¢
pabounMu BeIcOTaMH rojiera ot 15 1o 25 kM u Maccoli armapata mopsiaka 400
KT.
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BECIIMJIOTHBIE ADPOCTATUYECKHUE CUCTEMBI
BOJIBIIIOM MPOJOJI)KUTEJIBHOCTH ITOJIETA,
OYHKINIUMOHUPYIOUIUE B NOJAPHBIX U ITPUITOJIAPHBIX
PETUOHAX C KOMBUHHUPOBAHHBIM HEPT'OCHABXKEHUEM
B.H. Tutopenko

[IpuBeneH aHaaM3 COCTOSIHUS M TEHACHIMN Pa3BUTHSI OTEYECTBEHHBIX U
3apyOeKHBIX HCCIENOBAHUH IO BBICOTHBIM OECHMIOTHBIM a3pOCTaTHYECKUM
cucremaMm (BAC) Gonbmioit mpogomKUTensHOCTH monéra. [1oka3aHo, 4TO BEI-
cotHble BAC 60IbIIoi MpogoHKUTETLHOCTH TIOJIEeTa UMEIOT BBICOKHH ITOTEH-
1Maj MPUMEHEHHs ITPY PELIeHUH Pa3IMYHbIX 33a]ad4 MOHUTOPUHTa, cTpaTochep-
HOUM 1 MOOWIIEHOH CBSI3U B MaJIOHACEJIEHHBIX PErHOHaX.

3HauynTeNbHAS YacTh OTEYECTBEHHBIX M 3apyOEKHBIX HCCIEAOBaHUH
BAC npenmonaraer e€ peanusanuio Ha 0aze cTpaTocepHBIX IUPHKAOICH C
CHJIOBBIMH YCTaHOBKaMH{ Ha COJMHEYHOW 3Hepruu. OJIHAKO, B MOJSIPHBIX U TPH-
TIOJSIPHBIX PETMOHAX peayu3alysl KOHIENINN KPYIJIOroJUYHOro IojeTa CTpa-
ToCc(hEepHOro TUpHKalIIs Ha COMHEYHOH SHEPTUH TPYJHOpeaTu3yema.

[TpoBeneHHbBIE HCCIIETOBAHUS TIOKA3aJIH, YTO KPYIJIOTOJUYHOE ()YHKIHO-
nupoBaHue BAC B ycrmoBusX MOJSIPHON HOYM BO3MOXKHO 32 CYET OOPTOBBIX HC-
TOYHHKOB JHEPTUH (XMMHUUYECKHX, M30TONHBIX, SAEPHBIX) WM AWCTAHIIMOHHO
repeaBaeMoil JHepruu ¢ NOMOIIbIo JiazepHoro win CBY uznydenus ot Ha3em-
HBIX WJIM KOCMHUYECKHX 5HeprocraHuuii. IlpenBapuTenbHBIH TEXHUKO-
SKOHOMHWYECKHH aHaIN3 JAHHBIX CUCTEM ITOKa3aJl UX HU3KHH ypOBEHb TEXHOJIO-
TMYECKOW TOTOBHOCTH, BBICOKHH YPOBEHb JKCIUTyaTallMOHHBIX PACXOJIOB U He-
OJIaronpUsITHOE 3KOJIOTMYECKHE BO3ACHCTBIE HA OKPYXKAIOIIYIO CPEy.

B noxnane npuBeneHa cxema KoHuenuuu BeicoTHO BAC Gombioii ipo-
JIOJDKUTEIIFHOCTH T0JleTa ¢ KOMOMHUPOBAaHHBIM DHEPrOCHA0KEHHEM, I103BO-
JISFOIMM KPYTJIOTOJUYHO (PYHKIIMOHUPOBATH B MOJSPHBIX W TIPHITOISIPHBIX pe-
ruoHax crpansl. [IpuBeneHsl pe3ynbTaTel BHEMIHEro npoektupoBanusi BAC, B
pe3yapTaTe KOTOPOro BBIABICH NMpUMEpHBIH TUnax U mapk BAC, pemaromuit
3aJjaud MOHUTOPUHIA WM CBSI3W apKTHYECKHX, IMOJISPHBIX M JalbHEBOCTOYHBIX
pervoHoB ctpasbl. [lokazan obmuk JIA BAC, neTHo-TexHHYECKHE XapaKTepH-
CTHKH M CTPYKTYPHO-(YHKIIOHATIbHAS cXeMa €€ CHIIOBOH YCTaHOBKH.

HNUCIHOJb30BAHUE MHOI'OBUHTOBBIX CUCTEM
11 OCYINECTBJIEHUSI BABUCAHUS U TTOJIETA C MAJIBIMHA
CKOPOCTSIMHU HA JETAIOIIUX MOJEJISIX JUPUKABJIEN
C BbICOKOM CTENEHBIO NEPETSKEJEHUS
J.C. Xmenn

Hccnenopanach CTaOMILHOCTh H YIpaBJIdIE€MOCTb JICTAIOINUX MoJIeNei
I[HpPI)I(a6J'IeI>i Ha BUCCHUHU, IMOAHUMAIONIUX IPHU NOMOIINW BUHTOB 10 IOJIOBUHBI
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Beca KOHCTPYKIMH JUPHKAOIS, NPH BETHMIMHE adpPOCTATHUECKON MOIBbEMHON
cuibl ONM3KOM K TIOJIOBMHE Beca KOHCTPYKIMH amnmapara. YCTOHYWBBIA U
YIpaBJIseMbId TONET O0eCHEeYHBANICS HA PEXUMaX ONU3KHX K BHCCHUIO TMPH
JIOCTATOYHOW METAlCHTPUUYECKON BBICOTE OAJIOHA C TelUeM U obecredeHHH
YIPaBJIAEMOCTH ammapara Mo BCeM OcsAM. VICTBITBIBATICS AUPUKAOIb ¢ ABYMS
MOBOPOTHBIMH BHHTaMH, PACIONIOKEHHBIMH HIXKE LEeHTpa o0bema Mo 00ouM
Oopram 0ayuioHa. YTpaBiICHUE IO KypCy O0CCIIeUHMBall Pa3HOMOBOPOT BHHTOB.
YrpaBieHue 10 TaHTaXy 00ECIEeYHBATIOCh HAKIIOHOM TATH BHHTOB TP PacIio-
JIO)KCHUH BUHTOB BBIIIE IIEHTPA TSXKECTH, & YIIPABJICHUE MO KPEHY o0ecrevnBa-
JIOCh Pa3HOTITOM BHHTOB. MoJenb ynpaBiisiach aHAJOTHYHO BEPTOJIETY Iore-
pedHo# cxeMbl. Bo BpeMsi MOBOpOTa BUHTOB B TAHYIIEE MOJIOKEHUE TIPU Mepe-
X0/ B TOPH30HTAJIbHBIN MOJET MOMEHT Ha MUKUPOBAHKHE BO3PACTAET H HEOOXO-
MO HAJHUYHUE TTOPYITHBAIONIEr0 BUHTA IS yIPABICHHS 1O TaHraxy. Hamuuue
0aJIoHa C refreM CTaOHIM3UPOBAIO MOJAETh W YIPOCTUIO MHUJIOTHPOBAHHE,
OJIHAKO OBUT CJIeTaH BBIBOJ| O JKENAaTebHOCTH BBEACHHS B KOHTYD YIPaBJICHHUS
3NIEKTPOHHBIX THPOCKOMOB. B pe3ysiprare mporpecca B 3JEKTPOABUraTEIsX,
AKKyMYIATOpax M HU(POBBIX CHCTEMaX YNPABJICHUS HAIUTH LIMPOKOE PACIpO-
CTpaHEHHE MHOTOBHHTOBBIC BEPTONIETHI — KBaJPOKONTEPHI, TETPAKONTEPhI
(MynbpTHKONTEPHI) HEOOMbIIOro Beca — He Oonee 10 kr. OHU CITOCOOHBI MO~
JIpP)KUBATh 3aJ]aHHOE TMOJNOKEHHE B MPOCTPAHCTBE, OANAHCHPYsI TSATOH BUHTOB,
OJIHAKO JUIsl 00ECIIeUeHHUs YIPABISIEMOCTH 3a CUET PA3HOCTU B TATE BUHTOB He-
00X0IMMO 00€CTIEYNTh BHICOKYIO IIPUEMUCTOCTD U OOJBIIIME 3aaChl [0 MOIIHO-
CTH JIBUrarteneil. B MHOrOBHHTOBBIX CHCTEMaX HCIONB3YIOT MOTYYHBIINE IIH-
POKOE pacrpOCTpaHeHHE B aBHAIIMK MPOIEIUIEPbl MaJIOro pa3Mepa ¢ BHICOKUMH
CKOPOCTSIMH BpAILICHHUSI, KOTOPbIC MPHUBOJATCS OOBIYHO HEMOCPEACTBEHHO OT
JBHUTaTesIeil, Xopomo cOaTaHCHPOBAHBI M MMEIOT HHU3KHIl ypOBEHb BUOpAlWid,
MO3TOMY HCIONB30BaHHE MHOIOBHHTOBBIX HECYIIMX CHCTEM MPENCTABISAET
OopLIOl HHTEpec. MCIbITaHHsT a9pOCTATUYECKU PAa3TPY:KEHHOrO KBaJIPOKOITE-
pa IpOIEeMOHCTPUPOBANHU MOBBIILICHHE YCTOWYMBOCTH U CHUIKEHHE TPeOOBaHMIA
K 3aracaM Mo MOLIHOCTH ¥ NPUEMHUCTOCTH, BBICOKYIO O€30MaCHOCTh NP OTKa3e
JBUTATENA. Ammapar Bell ce0s ctaOumibHee, YeM TUPHKAOIb C IMMOBOPOTHBIMU
BUHTaMU. J{J1s ymydiieHus XapakTepUCTHK MHOTOBHHTOBBIX CHCTEM MpejJiara-
eTCsl 3aKpPEeMUTh BUHTOBYIO IIAT(GOPMY HIAPHUPHO MO JBYM TOPH3OHTATBHBIM
OCSIM 3HAYUTENHHO BBILIE [IEHTPA TSDKECTH ammapara. B 3ToM ciydae, HAKIOHSSA
mwiathopMy U H3MEHsS HAINpaBlCHHE TATH, MOXXHO CO3/IaBaTh HEOOXOTUMBIC
MOMEHTHI B TOM WITH MHOM HATIPaBJICHHH, MPAKTHYECKH HE MEHSIS TATY BUHTOB,
TaKUM ke 00pa3oM, Kak MPU OTKIIOHCHUH TIOJIbIIAHA HECYIETO BUHTA Y BEPTO-
JieTa ¢ UCIONIb30BaHHEM aBTOMATa mepekoca. Vcmonp3oBanue, TakuM obpasom,
MHOTOBHHTOBBIX MOABEMHO-TSIHYIINX CHCTEM MO3BOJHT CO3/IaTh JIETATEIIbHBIC
anmaparthl pa3IHyHOrO THIIA, B MEPBYIO OYepelb MHOTOBHHTOBBIC BEPTOJIETHI U
JUPHKA0IIH, MOJHUMAIOIIKE BEC MOJIE3HOT0 rPy3a Ha B3JIETE BUHTAMH. MCmomb-
30BaHHE a’POCTATHYECKOrO OAJUIOHA, YPABHOBEUIMBAIOMIEIO OOJNBIIYI0 YacTh
Beca KOHCTPYKIMH anmapara Ha BUCEHHH M CO3/IAIOIIErO B MOJETe BCKO HE0OXO-

162



JUMYIO JUTS TI0JIETa MOABEMHYIO CHITY, 0OECIIEYHT BBICOKYIO JallbHOCTh, SKOHO-
MHUYHOCTh M 00€CHEeYHT BHICOKYIO 0€30MacHOCTh mojyiera. Takoi ammapar cMmo-
KET TOJHUMATh BEC HArpy3Kd M TOIUIMBA BHUHTaMH, 00J1afas 3HAYUTENHHO
MEHBIIMMH pa3MepaMH IO CPAaBHEHHUIO C adpOCTATHYECKH yPAaBHOBEIIEHHBIMHU
JUPHKAOIISIMU.

CO3JAHUE CEMENCTBA IIPUBS3HBIX ADPOCTATOB «TUT'P»
B.A. Buenko, I1.A. Tlonomapes, JLIO. Ilyrunnes

B Poccuiickoit ®enepany Ha TaHHBIH MOMEHT HAaHOOJBIINX YCIIEXOB B
CO3JJaHUH a9POCTATOB Pa3IMYHBIX KOHCTPYKTHBHBIX cxeM jnoominock HITO «AB-
ryps—PocAspoCucremsl», KOTOpoe ABaALATH JIET aKTMBHO 3aHUMAETCs pas3pa-
0OTKOM, U3TOTOBJICHUEM M JKCIUTyaTallMel BO3IyXOIIaBaTEIbHOM TEXHUKU. 3a
3TOT TEPHOJl HAKOIUIEH OOJBIION ONBIT CO3/aHMs JAUPMKAOIEH M TPHUBSI3HBIX
a’pOCTaTOB PA3JIMYHBIX KOHCTPYKTHBHBIX CXEM, O YeM HEOJHOKPATHO IOKJa-
npiBasiock Ha Hayunbix urennsax namaru K.3. [{uonkosckoro.

3AO «Bo3ayxoruiaBaTenbHbId IEHTP «ABIYpb» ABISETCS TOJOBHOH Op-
ranu3zanueil nanHoro HIIO. B mocneaHue roasl oOqHUM M3 OCHOBHBIX Halpas-
JICHUH e TEIBHOCTH TPENNPUSITUS SBISIFOTCS ONBITHO-KOHCTPYKTOPCKUE pabo-
THI 110 CO3/IaHHI0 MOOMJIBHBIX a9POCTATHBIX KOMIUIEKCOB Ha OCHOBE MPUBSI3HBIX
aspocratoB «Mpoucy, «Prick», «'emapm».

OuepesHBIM [IATOM Ha ITyTH CO3AaHUs TUIIOBOTO Psija MOOWIJIBHBIX MPH-
BSI3HBIX a3POCTATHBIX KOMIUIEKCOB SIBUJIACH pa3padoTKa ceMeicTBa MPUBSI3HBIX
aspocratoB «Turpy. OHO BKmOuaeT B cebs aspocTathl o0BemoM 2700 M,
3000 M 1 4000 M°. B 3aBHCHMOCTH OT 00hEMa H BAPHAHTA MCIIOJTHEHHS a9PO-
CTaThl peHA3HAYCHBI [T 00ecIieueHUs paOOTHI Pa3IMYHON MMOJIC3HOU HATPY3-
ku Maccoit 100...500 xr Ha pabounx BbIcOTax 0 3000 M.

OTINYUTENFHOH OCOOEHHOCTBIO CEMEWCTBAa IPUBS3HBIX a’POCTATHBIX
KOMIUTEKCOB «THIp» SIBISIETCS BCENOTOAHOCTH (M3IENHs CIIOCOOHBI BBIAEPIKH-
BaTh yparaHHblii Berep 70 42 M/C W TpsMBble TONAJaHUs] MOJHUHM) U MOOWJIb-
HOCTb.

Abspoctatsl cemeiicTBa «Turp» criocoOHBI HECTH B KadecTBE IOJIE3HON
Harpy3Kd IIMPOKUHA crekTp oOopynoBaHus (pagapbl, THPOCTaOMIN3MPOBAHHBIC
OINTUKO-3JIEKTPOHHBIE CUCTEMBI, CUCTEMBI 3JIEKTPOHHOW pa3BEIKH, paguodJIeK-
TPOHHOW OOPHOBI, YCTPONCTBA CBSI3U W PETPAHCIISLINN), TTO3BOJISIONIETO OCYIIe-
CTBJISITH KPYIVIOCYTOUHOE M BCEIOrOJHOE OOHAapY)KEHHE IIeled B paauyce 10
100 kM (pazmap) ¢ UX MOCIIEYIONIMM PACcIIO3HABAHUEM TIPH TOMOIIHN AJIEKTPOOTI-
TUKH (B pajauyce 10 24 KM) WIN peTpaHCIUpPOBaTh CUTHAJIBI HA PACCTOSIHUE 10
500 xm.

B cenTsi6pe-nosiope 2010 roga mponuTd MCHBITAHKUST OJHOTO U3 BapuaH-
TOB TPHUBSA3HOrO a’pocrtata cemeiictsa «Turp» odvemom 3000 M. 3aktoun-
TENBHBIA ATAll WCIBITAHWH TPOBOIWICS B COCTaBE MOOWIBHOI'O TPHUBS3HOTO
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a’pOCTaTHOr0 KOMIUIeKca (pa3paborywk u m3rotoButenh 3A0 «YHHUBepca-
Abdpo») Ha monurone Bo3ayxormaBaTebHOTO UCTIBITATENBEHOTO IeHTpa MuHH-
crepcTBa 000poHEI PO.

B xo71e ucnibITaHUi OBIIIM TOATBEP)KICHBI BCE OCHOBHBIE XapaKTEPHCTH-
KA TPUBS3HOIO a’pocrara, OTpabOTaHO ero (QYHKIMOHHPOBAaHHWE B COCTaBe
KOMIUIEKCa, 110 pe3ysibTaTaM MCIIBITAHWI JIOKYMEHTAaluH Oblia NMPHCBOEHA JIH-
Tepa «O».

OINTUMMU3BALIUS PACIIPEEJIEHUSI MATEPUAJIBHBIX CPE/ICTB
MEXIY CTPYKTYPAMHU CJIOKHOM CUCTEMBI C IEJIbIO
OBECHEYEHUS Eii MAKCUMAJIbBHOM HATEKHOCTH
A.JI. Peibankuna

C pa3BuUTHEM aBHALIMOHHOM TEXHUKHU MOCIEACTBUS aBUALMOHHBIX IPO-
WCIIECTBUH M PAa3IUYHBIX MHIMICHTOB MPHBOJAT K BCE OONBIIMM 3aTparam Io
UX yCTpaHeHHIO0. Eciu He TOBOpPUTH O MaTepHajbHBIX 3aTpaTax, CBSA3aHHBIX C
rHOEJbI0 U YBEUbSIMU NACCaKUPOB, C IIOTEpEl U IopUeld TPY30B U MPOYNX KOM-
MeHCalusAX, TO Ha TMEpBBIN IUIaH BBIXOJUT 3aJadya SYKOHOMHUHU CPE/CTB, Halpas-
JICHHBIX Ha o0eclieyeHre HaAe)KHOCTH aBUAIMOHHON TEXHUKH.

Hccnenyemas cucteMa COCTOUT U3 HE3aBHUCSIIMX C TOUKU 3peHUs odec-
NEYEHUs] WHAVBHUIYaJIbHON HAJEXKHOCTH CTPYKTYp KonudecTBoM N. Bepost-

HOCTH HAaJIeKHON PaGoThI j-0lf CTPYKTYpEI 0G03HaunM P, ectectenno, uto
0< P <N, apacxonsi Ha obecrieuenue u OIEPKAHUE STOH HA/IEKHOCTH B

J-0ii cTpykType 0603HauuM S ;- IIpy TakoM TOAXOZE BEPOATHOCTH HAJCKHOI

N
pabotsl Beeii cucremst Oyner F :HP]., JUISL 9ero TpeOyIoTCsl CPEeacTBa

N J=1
S=>'S,.
j=1

Jls paccMaTprBaeMoi CHCTEMBI HEOOXOMMO TPH 3aJlaHHOW BEPOSITHO-
CTH HaJEXHOH paboThI BCeH cHCTeMbl [y paclpelennTh BEpOSTHOCTHBIN pe-

CYpC MEXAY CTPYKTYpaMH Tak, 4TOOBI pacxoipl Ha obecriedeHue oOIei Ha-
JISKHOCTU ObLIM ObI MUHUMAJTLHBIMH.
[Monyuewo, 41O MUHHUMAJIbHOE 3HAYCHHUE pacxoioB:

(e Y
S =—| Ya, |,
min M = Jj
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N

rae: M=-1g (Py), M = an ,

j=1

n; : - 1g ([)j)a

a’ — ko3P hHUIMEHT PA3TIOKEHNUs], 3ABUCAIIMN OT CTOMMOCTH M BEPOSIT-
HOCTH 0€30TKa3HOM pabOThI CHCTEMEI.

[IycTs B pe3ynbTaTe TEX WM WHBIX MEPONPHUATHIA MPOU3OILIO yCIICB-
JICHUE CTOMMOCTHU pa3pabOTKH KaKOW-TO CTPYKTYPHI, T.€. YMEHBIIEHHUE OHOTO

u3 KOZ)(l)(l)I/IHI/IeHTOB a]. , KOTOPbIN JId ONPECACICHHOCTU 6yz[eM cuuTraTth d N

EcrectBeHHO, 4TO B 3TOM Cilydae BCsl CHCTEMa IepecTaeT ObITh ONTUMAaIbHON

9
JUIs TIepeBoJia ee B "ONTHMalIbHBIN pexxuM" HeoOXO0AnUMO, 1o KpaiiHel Mmepe, B
NpUHLMIE U3MEHUTh BCE 7, OOECNeunBas MpPH 3TOM MO-TIPEKHEMY

N
2n, =
j=1

O603HauuM HOBBIH KO3(QQHUIMEHT ) dYepe3 a;v. B arom ciyudae
ay=ay-9,

rze: O - U3MeHeHHe KodpduuueHTa a,, .

I[J'IH HaXO0XIACHUA BbIUTPLIIIA, KOTOpBIﬁ MOXET OBITh pCajin30BaH Mpu
NEpEeBOAC CUCTEMbBI B HOBOC OINITUMAJIBHOC COCTOSHUE, HeO6XOZ[I/IMO HaWTH pas-

. _ ’
vocrs: AS . =S . -S .,

1 N
O ) A DI
M 5

OIIEHUTh BBIUTPHIII, KOTOPHIA MOXET OBITh MONYYEH MO CPABHEHHIO C
CHUTYyallMe, ecnu Obl CHCTEMa OCTajach B MPEKHEM COCTOSHHH, MOXKHO C I1O-
MOIIBIO (POPMYITEL:

KOTOpas NpuMeT BI/IZ['

N
52| 2 1
A8,y -AS = =67 e
ay m M

[Monmy4yeHHOEe PABEHCTBO JAeT BO3MOXXHOCTh OIICHHMBATH IeNecoobpas-
HOCTh MEPEBOJa CUCTEMBI B ONTUMAJBHOE COCTOSHUE JJIS PACCMATPUBAEMOrO
crydast.
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Cexnus 6. <KOCMOHABTHUKA U OBIIECTBO: ®NJ1OCOPUSA
K.2. HUOJIKOBCKOI'O»

1-E 3ACEJIAHUE
KPYIJIbIA CTOJI

«KOCMUM3M U AHTUKOCMMU3M»

KOCMMU3M U AHTUKOCMM3M HAYAJIA XXI B.
B.B. Kasrotunckunii

1. Cpenu MHUPOBO33pPEHYECKHX MPOTHBOPEUWI HAIIEro BpeMeHH olpa-
maer Ha ceOs BHUMaHHWE KOH(MJIMKT KOCMHU3Ma M aHTHKOCMH3Ma. DTOT KOH-
(GIIMKT pa3BOpayMBaAETCs IO OJJHOM U3 THUIOBBIX CXEM, K COXKaJEHHIO, XapaKTe-
PU3YIOIINX COBPEMEHHYIO MHTEJUIEKTYaJIbHYIO KU3Hb. Te, KTO Ha3bIBalOT cels
KOCMHUCTaMH, JIMOO HE 3HAIOT, TMOO HTHOPUPYIOT apryMEHTAIMIO TeX, KTO CUH-
Taer cedst aHTHKOCMHUCTaMH. HamnpoTHB, aHTHKOCMHCTHI 3a4acTyl0 ITOHUMArOT
KOCMHU3M OYeHb Y3KO, KaKk Obl HEe 3amMeyasi, YTO 3TO T€UEHHE JOBOJIILHO HEOIHO-
poaHOe (HanmpuMep, HET KaKOro-To OOIIENPHHSATOrO «CIMCKa» KIACCHKOB KOC-
MH3Ma, JaJeKO He BCE COBPEMEHHBIE KOCMHCTBI Pa3/elsaioT IOIHOCTHIO IOJIO-
xenus gunocopun K.O. [{nonkoBckoro, cpeay KOTOPHIX €CTh U SBHO yCTapeB-
mue). KocMusM B 3epkajie ero KpUTHKOB 4acTO MPHOOPETaeT KaKyl-TO «KIIH-
IIMPOBAHHYIO» (HOPMY.

2. 51 Bcerga orcramBal IJIOXO BOCIIPHHUMAEMBIH (MJIM BOBCE HE BOCIIPH-
HUMAaeMbIil) MOMMH KOJJIETAaMH B3IJISIJI, YTO IMOHSTHS «KOCMHU3M» W «PYCCKHH
KOCMHU3M» HeE SIBJSIFOTCSI CHHOHMMaMH. [IpHHIMIIOM OTTrpaHMYEeHHUs] KOCMH3Ma
cpenu (peHOMEHOB KyJIbTYPHI SBISIETCSI OTHOIIEHHE «bor — 4enoBek — KOCMOC»
(punocodcko-peTUrno3HBI KOCMHU3M) HIIH «4EJIOBEK — KOCMOC» (@HTPOITOKOC-
MHU3M), a BOBCE HE TOJBKO H7EsS OCBOEHHS KOCMOCA HAay4YHO-TEXHHYECKUMHU
cpencTBaMu (KOTOpasi CIIPaBEIMBO CUUTAETCS OHUM W3 OPUTMHAJIBHBIX BKJIa-
JIOB PYCCKOrO KocMH3Ma B IpoOseMy). CUMTal0 HENEeNoCTblo, YTO (PEHOMEHY
KOCMHU3Ma MPUIHCHIBAETCSI MHOXKECTBO Pa3HOPOIHBIX NMPU3HAKOB (MX HACUUTHI-
Baercs 10 20). DTO NpU3HAKU Pa3IMYHBIX THIIOB COBPEMEHHOr0 KocMu3ma. MDe-
HOMEH KOCMH3Ma HE MOXKET MPHUIHCHIBATHCS KYJIBTYpe TOIBKO OJHOW CTPaHBI,
OH IPOHU3BIBAET BCIO MHUPOBYIO HCTOPHUIO. APXETHUIT KKOCMHYECKOTO YETIOBEKa)
MIPOSIBIISIETCSI BO BCEX THITAX MHPOBO33PEHUIT: MU(OIOrNIECKOM, PEITUTHO3HOM,
¢duocopcKoM, OTKyza OH TPAHCIHPYETCs B JApyrue cepsl KyIbTypbl (Harpu-
Mep, B Xy[JO’KECTBEHHYIO, a celvac ¥ B HAyYHO-TEXHUYECKYIO).

CoBpeMeHHBII KOCMHU3M HE MPECTaBIIsieT COO0H KaKOro-ToO €IMHOTO
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MHUpPOBO33peHus. HemocpeacTBeHHOE BIMSIHUE HA OCHOBAHUSI KOCMUYECKOH Jes-
tenpHOCTH (KJI) 0Kkazana Ttompko ¢mrocodpus K.3. [luonkorckoro. Ho oHa aH-
THHOMUYHA, BKJIt0Yasi B ce0s1 U maHTen3M (KocMoc kak bor), u TeoaHTpoIokoc-
Mu3M (TIPHYMHA KOCMOCA), M I30TEPUYCCKUN KOCMU3M (ATOM-IyX, HepapXus
KOCMHYECKUX Pa3yMOB, OOTOB Pa3HBIX PAaHTOB), H MATCPUATUCTHICCKUIA aHTPO-
MOKOCMHU3M (OCBOEHHE (PHU3NYECKOro KOCMOCa HayYHO-TEXHHYECKUMH CPEJCT-
Bamu). TOJBKO ATy MOCIEIHIOK HICH aHTHKOCMHUCTHI OOBIYHO MOHUMAIOT TOJ
KOCMHU3MOM, 4TO SIBJISIETCS JIOBOJIBHO Y3KUM B3IJISIOM Ha CYIIHOCTH 0OCyXae-
Moro geHOoMeHa.

3. Crnenyer pa3in4arh KOCMHU3M KJIACCHYECKMH U KOCMH3M COBPEMEH-
HBIH, co/iep)KaHre KOTOPBIX JTAJIEKO HE BO BceM coBrazaeT. Kiaccnueckuii Koc-
Mu3M ToHMMaroT W B orpanudeHHoM (H.®. ®enopos, K.D. llmonkoBckwui,
AL Ymxesckuii, B.I1. Bepnaackuii), u B 6osee IIMPOKOM CMBICIE (BKITIOYAs B
HEro MouTH BcexX pycckux ¢unocopoB CepedpsiHoro Beka). COBpeMEHHBIX HC-
ciieioBaTeNiel HepeAKO CUMTAIOT JIMIIb KaKOH-TO «MEJI03TOW», HE 3aCITyXKH-
BAOIICH UMEHU KOCMHUCTOB. HO Tipy TakoM MOIX07e KOCMH3M CTAaHOBUTCS (he-
HOMEHOM JIUIITh UCTOPUHU KYIbTYPHI ((HHIOCOMUH, HAYKH, TEXHUKH), KOTOPBIA H
MpEmapupyroT KaK HEYTO MY3CHHOE, MaBHO yIiemniee. AHTUKOCMHUCTBI XKe
BITOJIHE PE30HHO 3aMEUaloT, YTO HEKOTOPHIE UJe KOCMU3Ma BIIOJIHE COBPEMEH-
HBI U OOPIOTCS C HUMH, KaK C )KUBBIMU TIPOTUBHUKAMH.

4. KakoBa e apryMmeHTanus aHTUKOCMUCTOB? CyMMaTHBHO OHHM T'OBO-
PAT, TIO-MOEMY, TIPUMEPHO cIeayromee: 1) KOCMOHABTHKAa — 3TO «KBHHTICCEH-
IUS» COBPEMEHHOT0 HaydHo-TexHmdeckoro mporpecca (HTII), koTopsrit ryou-
TEJIeH JUIs 4YeJIOBEKa M Cpelbl ero oouraHus; HyxHO 3aTopmo3uts HTII, oro-
PBaBIIHIACS OT YEIOBEYCCKUX IEHHOCTEH; 2) HE HAJ0 3aMCHATh CCTECTBCHHYIO
MIPUPOYy UCKYCCTBEHHOM — Kak Ha 3eMile, Tak U B KOcMoce; 3) He CleyeT oc-
BamBaTh KOCMOC, KOTOPBII Kak cpeaa oOMTaHMsI BpaxkJeOeH YeJIOBEeKY; KOCMH-
YEeCKHEe MPOrpaMMbl aHTUTYMAHHBIL, 4) OMOJOTHICCKHIA OOJIHK YeITOBEKA JTOIKCH
0OCTaThCSI HEU3MEHHBIM — YJTU MBI COXPaHUMCSI TAKUMU, KaK €CTh, WIN HAC HE
Oyner. Uto mo 3TOMY IOBOY MOXKHO CKa3aTh? SICHO, 4TO pedsb MJIET HEe O KOc-
MHU3ME B JIOCTATOYHO IIMPOKOM IIOHMMAaHUK 3TOT0 CIIOBa, a, CKOpee, O TEXHUITU-
CTCKH MHTEPIIPETUPOBAHHOMN (QHUIOCOMUN KOCMOHABTHUKHU, OOJIee TOr0, MEPCIeK-
TUBaX TEXHOT'CHHOro oOmiecTBa Ha 3emuie U B kocMoce. OcranoButs HTII u
BEPHYTBCS «B TEHICPBD», ITO-MOEMY, YK€ HEBO3MOXHO, HO HEOOXOAUMOCTh Ty-
manuctuaeckoit sxcneptussl HTIL, u B wactrnoctu K] npusHaercs Bo3pacraro-
MM YUCIIOM KOCMHUCTOB (K HMM OTHOcHTCs Hamr koiutera C.B. KpuueBckwit).
[IpeBparnieHue ecTeCTBEHHOW MPUPOMBI B HCKYCCTBEHHYIO TIPOUCXOINT HA 3eM-
Jie BO3pACTalOIUMH TEMIIAMH, MOPOXK/Iasi Cepbe3HbIe INI00ANbHBIE MPOOJIEMBI.
KocMmu3M He sIBIISETCSI TJIABHBIM OPHEHTHUPOM STOrO mporecca. UTo kacaercs
OCBOEHHSI KOCMOCa, TO OHO YK€ IIPOUCXOMNT, IIPHHOCS KOJIOCCATIBHYIO U Pa3HO-
CTOPOHHIOIO TIOJIE3Y COBPEMEHHOMY OOIIECTBY. DTOT IPOLECC OCYLIECTBIISETCS
B MHTEpecax yenoBedyecTBa. Ho HEOOX0AMMO yCTpaHsITh HEraTUBHBIE TTIOCIIE]ICT-
Bust HTTI u Ha 3emite, u B kocMoce. B 3ToM GONBIIMHCTBO KOCMUCTOB COTJIACHO
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C aHTHKOCMHUCTaMH. B COBpeMEHHBIX KOCMHUYECKHX IpOrpaMMax HaMedeHO oc-
BoeHue ten ConHeyHOH cucTeMsbl (mpexe Bcero, JIynsl u Mapca). M3menenns
OMONOrMYecKkoro  OOJMMKa  YeloBeKa MpW  3TOM  HE  IIPOU3OHET.
K.3. [InonkoBCKUi CTaBII MOJOOHBIE 33aJJaYd B CBOMX IPOrHO3aX, B T.4. BKITIO-
4yeHue B cepy Halleill NesiTeIbHOCTH JANBHEr0 KOCMOoca, KOTOphIE caM OH OT-
HOCHJI K OTJaJIeHHOMY OyaylieMmy. DTH MpPOTHO3bI JOCTaTOYHO ciabo repece-
KaloTCS ¢ KOCMMYECKUMH NporpamMmamMu Onmkaimero Oymymero. Hemb3st Tak-
e HE 3aMEeTHUTh, YTO ONpe/eIeHHbIE KOPPEKIMH YeIOBEeYECKOH PUPOIBI Tpe-
JlyCMaTpHUBaIOTCS HE KOCMHU3MOM, a BIIOJIHE 3€MHBIMH C()epaMy 4eIOoBEeYeCKOn
JIeSITeIbHOCTH (MCKYCCTBEHHBIE OpTraHbl, BMELIATENILCTBO B MEXaHU3MbI HacJIe -
CTBEHHOCTH B MEIUIMHCKHX IEJIIX U T. I1.). BMenmarenscTBo B OMOIOrHUECKyIO
MIPUPOY UYETOBEKA MOXKET OKa3aThCsd HEOOXOMWUMBIM W Uil BEDKHBAHHWS BHZA
Homo sapiens Ha 3emie. KocMu3M 371€Ch OMATH-TaKH HU MPU YEM.

5. 51 BeIcOKO neHI0 hunocodekue pasmpinuienns B.A. Kyreipesa, 03abo-
yeHHOro HeratuBHbIMU mocnencTBusiMu HTII, Bkmouas KJ[. Crenenb Moero
cornacus ¢ KyTeipeBbIM OKka3anach Obl OOJBINEH, eciu Obl OH KPUTHKOBAI HE
KOCMHU3M, Kak orpezaeieHHoe (MIocohCKoe W CONMOKYJIBTYpHOE TEueHHe, a
TEXHHULMCTCKUE MOJAXOAbl K (EHOMEHY KOCMOHAaBTHUKH. MHOIME KOCMHCTBI
oco3HatoT Hanmuue B KJ| HeraTMBHBIX acrnekToB (BKIIIOYAsl KOJIOTMYECKUE MO-
CJIE/ICTBHS TEXHOTCHHBIX ITOJIXO/IOB) U Pa3padaThIBAIOT CBOM BAPHAHTHI X YCT-
paHeHwus1, He TpeJyIaras Ipy STOM MpeBpaleHUE YeTI0BEKa B «<OKHBOTHOE KOCMO-
ca» (K.3. IluomkoBckuii). CHOpPBI TOTKHBI OBITh 00JI€e KOHKPETHBIMH.

6. KoHeuHO, IpOCTO HOHCEHC CUUTATh, YTO KOCMHU3M IPECTABIEH TOJb-
KO CBOMMH KJIaCCHKaMHM, a B Hallle BpeMsl €CTb He Ooliee 4eM HCCIIEN0BaTeNN
KOCMHU3Ma. JTO BCE PAaBHO, UTO YTBEPXKIATh, OYJTO HAa CBOMX KJIACCHKaX KOHYH-
nack, HanpuMep, ¢unocodus. K coxaneHuro, COBpeMEHHBIX KOCMUCTOB TIOXO
n3y4aror. He Bcerya oco3Haercs, 4TO KOCMHCTBI HAalllMX JHEH HE MPOCTO M3Jia-
rafoT KJIACCHKOB KOCMM3Ma (Zia elle M 3aMaTdrBas HEKOTOpBIE CYIECTBEHHBIE
MOMEHTBI, YIOMHHAs TOJBKO «CBETIBIE» CTOPOHBI YUEHHS KOCMH3Ma, T. €. B
aZlanTUpoBaHHOM BHe). KoHeuHO, MOJKHO HATH HEMAJO U TaKUX, YTO IPOSIB-
nsercs, B ToM uncie, 1 Ha Urenusax K.D. [luonkosckoro. Ho BcmoMunM o 6e3-
BpeMeHHO ymienmeM oT Hac JI.B. JleckoBe, KOTOpBIH MOABEPr pEeBU3UU JUHEH-
HBII METOJ NPOTHO3UpOoBaHus Oyaymiero, npuMmensBimiics K.O. LlnoiakoBckuM,
1 pazpaboTasl OCHOBBI BEPOSTHOCTHOTO IMOJXO0/a, CO3/aBIIEr0 HOBOE IMOHUMa-
Hue npoOseMbl. CoBpeMEHHbIE KOCMHCTBI BHECIIM 3HAYUTENbHBIE N3MEHEHHS B
uHTepnpeTanuo ocHoBanuid KJI, onsiTh-Taku BBISBHB OTJIMYHE WX COBPEMEH-
HBIX CMBICJIOB OT BBIIBUTABIINXCS KJIACCUKAMH.

OOcyxasi TOYKH 3pEHHS] COBPEMEHHBIX KOCMHCTOB, HE CTOHUT OTBIIE-
KaThCsl OT TOTO OOCTOSTENBCTBA, YTO X MOXHO Pa3/eNIUTh Ha TPU TPYIIILL: a)
CHELHUATIMCTOB B 00JIACTH KOCMHYECKOH JESTEIbHOCTH, KOTOPhIE 3aHHUMAIOTCS
HE TOJNBKO <wkene3kamm», Ho u nporpammamu KJI (C.I1. Kopones, B.I1. T'mym-
ko, K.II. ®eoktucros, B.B. JlebeneB u ap.); 0) CHEIUATHUCTOB 1O (PIITOCOPUH
kocmm3Ma u  kocmoHaBTHKH (C.I'. CemenoBa, A.Jl. Ypcyn, JLB. Jleckos,
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C.B. Kpuuesckuii, K. X. Xatipynnun, B.H. Slronunckuit u np.), BeICKa3bIBato-
X MHOI'O CBOMX COOCTBEHHBIX OPWUTHMHAJIBHBIX MBICIIEH, OTIMYHBIX OT HJIEH
KJIACCHKOB KOCMH3Ma WM Jlake MAYIIMX B pa3pe3 ¢ HUMH; B) UCTOPUKOB KOC-
MHU3Ma, KOTOpbI€ 3aHUMAlOTCS MUCKIIIOUUTENBHO KIacCUKaMHM, He oOpaiias BHH-
MaHHsl Ha COBPEMEHHBIE BEPCHH KOCMH3Ma (HE TOBOPIO YK€ O TOM, YTO HIEH
KJIACCUKOB MaJIO COITOCTAaBJISIFOTCS C MPAaKTHKON coBpeMeHHou KJ]T).

Cumrato, 4TO COBPEMEHHBIH KOCMU3M 3aCIIy)KHUBAaeT 00CTOATENLHOTO HC-
cnenoBanus. K cokasleHHWIO, MHOTOUYHCIICHHBIE OOCYXIEHHs INPOOJIEeMaTHKU
KOCMHU3Ma, BEeIyIIHECsS B Pa3HbIX ayJANTOPHSIX UYTh JIM HE KaXbIH JIEHb, JIMIIb
OTYACTH MPEACTABISIOT €000 UCKyCCMM B COOCTBEHHOM CMBICJIE CIIOBA.
OueHb YacTO OHU BBIPOXKIAIOTCS B M3JIO)KEHHE COOCTBEHHBIX TOYEK 3pEHUs, HE
BCET/Ia OCHOBAaHHBIX Ha IIyOOKOM W3YYEHWH IIPEMETa, WIH MONPOCTY HEKBa-
TU(GUIMPOBAHHBIX, 00CYKICHUS MPEBPALIAIOTCS B JABIXKEHUE Mo Kpyry. U Bce
9TO MOCTYMAeT Ha «pacTep3aHHe) aHTUKOCMHCTaM. Takue pa3roBOpsl MOTYT
UATH OECKOHEYHO, HE IPUBO/ISL K CEPbE3HBIM CIBHUIAM.

KOCMOC ITIOKOPAET YEJIOBEKA
B.A. KytsIpes

1. UcnpaBienue uMeH.

a) Cpenu MHOTOPa3JIMYHBIX MpECTaBIEHUH O KOCMH3ME Ba)KHO YyIep-
KaTh CYIIHOCTHOE, HE OTMEHsIEMOEe HUKaKUMH OroBopkaMu: «YenoBedecTBo He
ocranercs BeuHo Ha 3emuie...» (K.O.LlnomkoBckuit) mim maxe: «YemoBek —
npexJie Bcero oburarenb KocMoca M TONBKO IMOTOM KHUTENb IJIAHETHI 3eMIIsh)
(H. Pepux). KocMu3m — 3T0 Meosorusi cyniecTBOBaHMS desloBeka 0e3 3eMIIH.
[ockonpKy 3emilst He IPOCTO OJHA M3 IUIAHET B KOCMOCE, a HOCHTENIFHHLIA TIPH-
pOABL, T. €. cpelbl, B KOTOPOH CYIIECTBYET KHU3Hb B (OopMe OENTKOBBIX TEJ, TO
9TO — WJICOJIOTHUS CYLIECTBOBAHMS YENIOBEKA Oe3 MPUPOJBI M JKU3HH, SBIISIIO-
IIUXCSl HEOTHEMIIEMBIMH YCIIOBHSIMH €0 OBITHSI.

6) IlonsTre aHTMKOCMHU3Ma OTPHIATEIHHOE, OHO HE PAacKpBIBAET CYTh
nena, cMasbiBast ee. ConepikaTelIbHO aHTUKOCMHCTBI — 3TO CTOPOHHHKH TIpe[-
CTaBJICHUH O 4YeNOBEKEe KaK O CYIIECTBE, KOTOPOE BO3HHKIIO U MOXET XKHUTh
TOJBKO Ha 3eMile, B YCJIOBHSIX MOPOJAMBILIEH €ro MPUPOJIBI, BMECTE C JIPYTUMHU
¢dbopmamu xu3Hu. Kak ceiiuac, Tak u B mepcrektuBe. OH 4yacTuIa, KICTOYKa
3eMHOr0 OpraHu3Ma. AHTUKOCMHM3M — HIEOJIOTHS HEPa3pBhIBHOM CBS3U YEIOBe-
Ka ¢ 3eMJIei, 3TO TEJUTYpU3M, MOHIUAIIU3M, TI00amu3M. AHTHUKOCMUCTBI —
3eMsHe.

B) Yrtounennas (Obl) (opmynupoBka Tembl Hamiero Kpyrioro croma
Moryia Obl 3By4aTh Tak: KOCMHM3M M 3eMiIn3M Havana XXI Beka.

2. KocMoc — Bpar npupo/isl U KU3HU.

a) B xocmoce, KOTOpBIi MBI 3HAEM, JKU3HH HET, U YEIOBEK B HEM HHUKO-
rra He Obu1. CTONKHYBIIMCH C KOCMOCOM, OH TYT e ymupaer. Hukro, Hu
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1O. l'arapun, HU Jpyrue, Tak Ha3bIBAEMbIE KOCMOHABTHI, C HUM HE BCTPEYAJIHCH
(3a uCKITFOUEHUEM TOruOIMX). YenoBeK TONBKO MPUCYTCTBYET B HeM. [Ipeomo-
JIEB 3€MHOC MPUTSDKEHUE (3TO MPaKTHYSCKH CAMHCTBEHHBIN (DakTop KocMmoca,
KOTOPBIA OH MPEOMOJICBACT), JIIOAU OOJBIINE BCEro OOATCSA MPSIMOro KOHTAKTa C
HUM. YenoBeueckoe OBITHE M KOCMOC B MX CYIIHOCTHOM Ka4eCTBE HECOBMECTH-
Mbl. KocMoc — anTumon 3emity, ee pupoasl U ku3Hu. OH Bpar deiioBeka Kak
[IEJIOCTHOT'0, OPTaHUYECKOr0 TEIECHO-TYXOBHOrO cymiecTBa. C HUM B3anMO/ICH-
CTByeT, B HeM (QyHKuMoHUpyeT Pa3ym (Toka uermoBevecKui, HO Bce Oonee OT
YeJI0BEKa OTPHIBAIONIMICS) M CO3/IaHHAs HA €r0 OCHOBE TEXHHKA, KOTOpasl KOC-
MUYHA TIO0 CBOEMY CYIIIECTBY.

3. UenoBeuecTBO OCTaHETCS BEUHO Ha 3eMJe.

[TockoNbKy 3aKOH €IMHCTBA OPTaHU3Ma M Cpe/ibl 00OWTH HEJb3s, TO Ye-
JIOBEK, MPEO0NeBast 3¢MHOE MPUTHKEHUE, «TAIllUT» 3a COOOU ee YCIIOBHS, BOC-
MIPOHM3BO/ISA B CBOMX KaICyJaxX MPUPOAY U *Ku3Hb. [IpmiereB Ha Mapc, oH OyneT
TaM XUTh Ha 3emiie. OpraHUYHBI U COBMECTUMBI ¢ KOCMOCOM TOJIEKO HAIllK UC-
KYCCTBEHHBIC KOHCTPYKTHI, ammapatel u poOoTel. OHU OYyIyT JEWCTBOBATH B
KOCMOCE, B OCOOCHHOCTH JTAJICKOM, JTOCTABIISS JIFOJSIM BCIO aOCTPaKTHYIO M Ha-
TIISIHYI0 UHpOopManuio. Mien «mprcrnocoOuTh YenoBeka K KOCMOCY» TOCpe-
CTBOM TIepexojia K aBTOTPO(PHOMY MUTAHUIO, €T0 TPEBPALCHUE B TUIA3MOU]] HITH
«HEUTO JYIHCTOE» — 3TO HJCH €ro JUKBUIAINH, TPEBPANICHUST B HEUYTO UHOE,
KOTOpOE HE €CTh YeOBeK. POKOBas mMuiieMMa YeioBeKa Ha 3eMJie: WA MBI OC-
TaHeMCs, KaKue ecTh, Wiu Hac He Oyaer. H. ®@emopos, K. [{nonkosckuii ObutH
BBIAIONIMMUCS TIPEIATeIIMH 3eMJTH, ¢ TCHHAIBHBIMUA TEXHOKpaTaMu U TIep-
BBIMH MTPOBUIIAMH HAYABIIETOCS CeHdac MPAKTUIECKOro OTKa3a JIIOJCH OT ca-
MUX ceOsl.

4. KocMoc onyckaeTcs Ha 3eMiTto.

[Mapamokc MPOHUKHOBEHHS YEIIOBEKAa B KOCMOC B TOM, YTO JJIS 3TOTO
TpeOyeTcsl TEXHUKA, CO3JaHUE KOTOPOU BENET K BOZHUKHOBEHUIO «0YaroB KOC-
Moca» Ha camoit 3emiie. Hy)kHa TEXHOJIOTUsSI TAKOTO YPOBHS, C KOTOPOH YeJI0BEK
HE MOXXET BCTYIATh B MPSIMOI KOHTAaKT. M OHa BOCHPOHM3BOJHUT BOKPYT ceOs
COOTBETCTBYIONNYIO cpeny. B Omocdepe mosmisieTcs Bce OONBINE MEPTBBIX TIs-
teH. [laren kocmoca. Ecmu mpowmsoiier skonmorudeckas karactpoda, To 3TO
Oyzmer cuTyamus KocMoca Ha 3emuie. 3eMJisi CTAHET TaKOW ke Oe3KM3HEHHOU
IUTAHETOH, KaK JF000e IPyroe TeIo B OKOJIOCOIIHEYHOM MPOCTPaHCTBEe. MedTa 0
MAaCCOBOM TIIEPECEICHUN Ha HOBBIC IUIAHETHI MOXET OCYIICCTBUTHCS PaHbIIC,
YeM MBI IyMaeM M, K COXKAJICHUIO, UHa4e, YeM JymaeM. JIroau cTaHyT HHOILIA-
HETSHAMU Ha cOOCTBEHHOM 3emite. B omnpeneneHHOM CMBICIIe K KOCMOCY MOXKHO
OTHECTH U MUKPOMHP, BUPTYAIBHBIC PEaTbHOCTH, B KOTOPBIX YEJIOBEK Kak Iie-
JIOCTHOE CYIIECTBO TaKXKe XHUTh He MoxeT. Cdepa JeaTelbHOCTH JIFOIeH Tpe-
BBICHJIA C(epy UX JKU3HU M «JIEeNaeT 3aka3», TpeOyeT MmocTyeioBeka. Pemraro-
WA BKJIAJ B ATOT MPOIECC BHOCUT OE30IIIAIHOE, HEPETYIUPYEMOE OCBOCHHE
KOCMOca, OE3lyMHBIC 3aIlyCKH PakeT, KOTOpbIe ObI paau Ojara 4YeiroBeuecTBa
HAJI0 KBOTUPOBAThH IO KOJIOTMICCKUM MapaMerpaM. UToObl Kak MOXKHO JTOJIBIIIE
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3eMiIs He crajla KOCMOCOM, a 4YeJOBEeK Ha Hel MHOIUIAHETSHHHOM WM (BMECTO
4eoBeKa) poOoToM.

5. TpancromaHu3M — HJIEOJIOTHsI 3aMEHbI YeJIOBeKa TEXHUKOM M 3aXBaTta
3eMJT KOCMOCOM.

Ecnn cynpba venoBeka Hepa3phIBHO CBS3aHA C 3€MHBIMH YCIOBHSIMHU
CYIIECTBOBAHUS U 3TA CUTYAIMsl OTPAXKAETCSl B MJCOJIOTMH TyMaHHU3Ma, TO KOC-
MHU3M 00yC/IaBIMBaeT BO3HMKHOBEHHWE TaK HA3bIBAEMOr0 TpaHCI'yMaHU3Ma.
TpaHcrymMaHnu3M NpoKJIaMHUpYeT 0TKa3 OT 4yenoBeka kak Genus homo (pomoBoro
YeJOBEeKa) M €ro «yCOBEPIICHCTBOBAHKE) BIUIOTH JI0 3aMEHBI IpYyruMHu (opma-
MU pasyma. PakTHUECKH 3TO TPAHCTOMAHM3M (WJIM TPAHCTOMOHM3M), TaK Kak
peub UIET He O TYMaHU3Me KaK MHPOBO33PEHUECKOH IIEHHOCTH, a 00 OTKa3e OT
WICHTUYHOCTH YEeJIOBeKa Kak TakoBoro. O TpaHCrOMaHHMCTaxX MOXHO CKa3aThb:
MHOIUIaHeTsHe cpeau Hac. OHH, a Takke KHOOopru, poOoTh! C NM(PPOBBIM HHTEIN-
JIEKTOM, OecCMepTHBIE HCKYCCTBEHHbIE Tesla. BOSHUKHOBEHHE BCEX 3TUX TEXHO-
TeHHBIX KOHCTPYKTOB BIMCBIBAIOTCS B JIOTHKY MPEBpALIeHHs 3eMIH B UyX(J1)yI0
JUIsSl €CTECTBEHHO-OMOTHYECKOT0O YeloBeKa IUlaHeTy. B HHX BbIpaxkaercsl mpo-
PBIB KOCMOCa Ha 3eMITI0, KOTOPBIH, ITOKOPSISl YeTIOBEKa, HECET EMY CMEPTh.

6. HyxHa (ObI) 5Kkomorust 3eMiu Kak )KM3HEHHOT'O MUpPa YelloBeKa.

KOHUIEINNUA ASDPOKOCMHU3MA
C.B. Kpnuesckuii

[MonsiTne «aspoxocmusm» BBeneHo aBTopoM B 2007 1. (Kpuuesckuii C.B.
®dunocodus monera (METONOIOTMIECKUE U COLMONPUPOTHBIE aCTIeKThI) ... Ka-
ayra, 2007. C. 148) mo aHaIOruu ¢ MOHATHEM «KOCMHU3M», B JIONIOJHEHHUE U Pa3-
BUTHE €ro C y4eToM OCOOEHHOCTEeH c(epbl adpPOKOCMUYECKOH JNEeSITEIbHOCTH
(AK). OcHOBBI KOHIENIMH a’POKOCMH3Ma BIIEPBBIE M3JIOKEHBI aBTOPOM B
muccepranun (Kpuuesckuii C.B. AspokocMmudeckasi 1esTelIbHOCTh: Guitocod-
CKO-MeTojionornd. ananus: Jlucc. ... n. duwroc. H. ... M., 2008. C. 112-116).

AdpoKocMU3M — 3TO (pEeHOMEH WHAMBUAYAIbHOI'O M OOIECTBEHHOI'O
CO3HaHUS, OXBATBIBAIOIMHA AECATKM MUUIMOHOB JroAed 3eMid, B T. Y. HENo-
CPEICTBEHHO CBS3aHHBIX C TIOJIeTaMu U co Beer cepoit AKJ] B Poccuu u mupe.

AspokocMHU3M, B OTJIMYUE OT KOCMM3Ma, 10 CBOEH CYIIHOCTHU SIBISETCS
Ooree pacnpocTpaHEHHBIM, MAacCCOBBIM (PEHOMEHOM OOIIECTBEHHOIO CO3HAHUS,
OTpa)arolIUM MOTHBBI, UHTEPECHI, IEH, PEabHYI0 aKTHBHOCTH, OTHOIICHHS
MHOXXECTBA JIFOJIel U opraHu3auui, ydactByromux B nporecce AKJI, ucnonb-
3YIOILUX €€ pe3ylbTaThl U MoTeHIuaa. OAHAKO a3pOKOCMU3M HE apTUKYIUPO-
BaH, HE UCCIIE/IOBAH U HE OCO3HAH KaK LEJIOCTHBINA ()eHOMEH Hay4YHBIM COOOIIe-
CTBOM U BCEM OOIIECTBOM, YTO OTPAXKaeT OTCTABAHUE B COLMATILHON pedieKCHu
o otHomeHuto Kk AKJ] xak enuHoO cepe nesTenpHOCTH 00MIecTBa.

3aroJHUTh MCTOPUYECKUH M METOAOJOTMYECKUI pa3pblB BO3SMOXKHO U
HEoOX0MMO MMEHHO 4Yepe3 BBEIECHHUE U NPU3HAHUE €JUHOI'0 a9POKOCMHUYECKO-
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ro npocrpanctea (AKII), eaunoit chepsr AKl 1 enMHOTO MOHSATHS «adPOKOC-
MH3M», KOTOPOE MM IIPOCTPAHCTBEHHO M CYIIHOCTHO ajiekBaTHO. O0a moHsATHS
«KOCMHU3M» U «a’pOKOCMHU3M» UMEIOT MPaBO HA CYIECTBOBAHUE U HCIIOIb30Ba-
HUe (KaK MOHATHS «KocMuueckas aestensHocTh» (K1) u « AKID»).

ABPOKOCMHU3M — 3TO aKTUBHBIN, AEATENBHBIN U «PACIIMPEHHBIN) KOC-
MU3M, HalpaBJIEHHBII Ha MO3HAaHUE U MpakTudeckoe ocBoeHue eauHoro AKII,
oxBarsiBaromiero armochepy 3emuu u Kocmoc, T. e. Bce Hebo, npuuem, B eiH-
cTBe U OanaHce ¢ 3eMilei, BKIIIOYas SKOJIIOTMYECKUE, COMOTEXHONPHUPOAHBIE U
JIp. ACMEKTHI.

ABpPOKOCMH3M HMMEET NpaBO Ha CYIIECTBOBAHHME B CHIIY (M3MYECKUX
coiictB AKII, ocobennocteit enunoit cepst AKJ] 1 cooTBeTCcTBYIOIIEH a3pO-
KOCMHUYECKOH TEXHUKH, €ro I1e1ecoo0pa3HO HCIIONb30BaTh, pacCMaTpuUBaTh H
HCCIIeIOBATh Mpu aHamu3e unocopckux ocHoBanuii AKJI, B T. 4. U Kak nmaib-
Helllee pa3BUTHE, PACIIMPEHNE, AKTUBU3ALMI0 KOCMU3MAa. A3POKOCMU3M TaKKe
MOJKET MPETEHI0BATh Ha POJIb 001IeH uaeonoruu Beel cheper AK/I.

ABpPOKOCMHU3M, B OTJIMYME OT KOCMH3Ma, HE UMEEeT pa3pabOTaHHBIX TEO-
PETUYECKUX OCHOBAHWM, YTO JOJIKHO CTaTh MPEIMETOM JAJIbHEHIINX UCCIEA0-
BaHWM, B T. 4. ipu pazpabotke obmuierr Teopuu AK/JI. [Ipn sTOM BaskHO HCTIONB-
30BaTh METOJOJIOTHYECKHUH 3a/Ie]l ¥ OIbIT, HApaOOTAHHBIM MPH MCCIETOBAHUSIX
KOCMH3Ma.

AdpPOKOCMHU3M HEOOXOMMO paccMaTpPUBATh U MCCIIENOBATH B COL[HONPH-
POJHOHN U YHHBEPCAIBHO-3BOMIONMOHHON MapagurmMax, B MeXAUCIUITIHHAPHON
Mozenu AKJI, B T. 4. B KOHTEKCTe KOHKpETHBIX acnekToB AKJ] — comuokyib-
TYpPHOTO, (GYTYPOJIOTUIECKOTO H Jp.

B noruxe sBomomnu cdepsr AKJL, koTopas mpomuia psij STaros, aieK-
BAaTHBIX CMEHE MapaJurM JESITEeNbHOCTH, PETPOIBOIIOIMIO a9POKOCMHU3Ma MOXK-
HO TNPEJCTaBUTh B CIEAYIOIIEM BHJE: «JI0aIPOKOCMU3ZM» — «HEOTPAaHUYEHHBIN
aI9POKOCMHU3M» — «COAITaHCHPOBAHHBI a’POKOCMHU3M» — «YHHUBEPCAIBHO-
SBOJIIOL[IOHHBIN a3POKOCMHU3M.

B cBsA3M C NpOTUBOCTOSHHMEM KOCMHU3Ma M AHTUKOCMHU3Ma, Ha Hall
B3IJIS/1, KOHLEMIMS a3pOKOCMHU3Ma JIaeT IIAHC MPEON0JIETh €ro ¢ MCIOIb30Ba-
HUEM IPUHINIA JOMOJHUTENBHOCTU Yepe3 CUHTE3 €JUHON HaydHON KapTHHBI
MHUpa U peajbHON JesTeIbHOCTH uenoBedecTBa B enuHoM AKII, ¢ yuerom psana
MIPOTUBOPEYHH M OTPaHWYEHHH (ITUUECKHX, COIMAILHO-TYMaHUTapHbIX, IKOJIO-
THYECKUX U JIp.).
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KOCMMU3M U AHTUKOCMU3M
KAK IPOTUBOPEYHE MEK/JY TEOPUEUN U IIPAKTUKOM,
BbICOKOM UJEEN U OBBIIEHHBIM CO3HAHUEM
B.U. AnekceeBa

CornacuMmcsi, 4T0 KOCMHU3M KakK HAIpPaBJIE€HHE MBICIH, COBOKYITHOCTh
uell W HPABCTBCHHBIX MPHUHIIUIIOB HECET B ccOE TAaKOH MOTEHIMAJ, KOTOPBIH
Mor ObI CITIOCOOCTBOBATH PACIIMPEHUIO CO3HAHMS YEJIOBEKA, OCBOSHHIO HOBBIX
MBICTUTEIBHBIX MAPaJnuTM, IEePECTPONKe OOIIECTBEHHBIX OTHONICHUH. Mexmy
TeM, KOCMHUCTCKHE njien B prirocopumn, KOCMHUCTCKOE MUPOOIIYIIEHHE U MUPO-
BHJIEHUE B UCKYCCTBE OCTA€TCS YAEIOM MaJIOUUCIEHHOTO MEHBUIMHCTBA, OT-
JIENTBHBIX JIFOJICH, OJTHU U3 KOTOPBIX SBIISIOTCSI HX HOCUTEIISIMU C POXKIACHUS, TaK
CKa3aTh, MPUXOJAT B ATOT MUP CIIOKHUBIIAMUCS KOCMHCTaMH, JIPYrHe yCBauBa-
0T UX B PE3yJbTaTe 3HAKOMCTBA C COOTBETCTBYIOUIMMH TEKCTaMH, XYI0XKECT-
BEHHOH JMTEepaTypoil, >XKUBONMUCHIO U Mp. KocMu3M B TOW WM MHOU CTENEHU
CBOWCTBEHCH MPEICTABUTEISIM PA3TUYHBIX PEITUTUH, TYXOBHBIX MPAKTHK, aJICI-
TaM yYeHUU TYMaHHCTHYECKOTO CBOMCTBA (BEIaHTa, COBPEMCHHEIC MPAKTHKU
Hor, penurusi 06axaum, PEepUXOBCKOE MABIKEHHE, TyXOBHO-IKOJOIMYEcKasl ac-
cambOJiest MUpa), OTHAKO HE CTAHOBUTCSI MACCOBBIM YUCHHUEM.

MOXHO ¢ COXKaJICHHEM OTMETHTh, YTO MPAKTHYECKU BCe 00pa3Ilbl BHICO-
KOM HpPaBCTBEHHOCTH, BCE BEIMKHE T'YMAHUCTHYECKHE WJEW NPOILIOro M Ha-
CTOSIIEr0 HE OCBAMBAIOTCSI TEMM, AJISl KOTO OHM IpeAHa3HAYeHbl, BO BCEH MO-
HoTe. UTo OBl MBI HU B3sUTM — 30JI0TO¢ mpaBwio HpaBcTBeHHOCTH (M. KaHnr),
OnaroroBenue rnepen xusHbto (A. llIBeiiniep), naero uaeannoHaIbHON KYJbTY-
pot (IT. CopokuH), CHATHE YaCTHOTO MATPUOTHU3MA MATPHOTH3MOM BCEJICHCKUM,
kocmuueckuM (K. [{uonkosckuii, []. AHIpeeB) — MHOTOE U3 ITUX YUCHHH OC-
TaeTcs 32 paMKaMH BHUMAaHUs Macc JIIOAEH.

[IpoTuBOpEYHs MEKIY TCOPETUUCCKUMHU MOCTYIATaAMU BBICOKOW MBICTU
U OOBIJICHHBIM CO3HAHUEM, IPAKTHKON MOBEJACHUS OTPOMHBIX MAacC JIFOJICH KO-
soccanbHbl. OCHOBHOE M3 HUX BUJAWUTCS B TUXOTOMHH «MOHH3M — JIyaJH3M»,
CYLIECTBYIOIIEH Ha MHUPOBO33PEHUYECKOM YpOBHE. MHUpPOBO33peHHE HOCUTEIEH
KOCMHCTCKOW MBICITH MOHHUCTUYHO, OHO OIICHUBACT BCE ITO3UTHBHBIC U HETATHB-
HbI€ KYJIbTYpHBIE, COLMAIbHbBIE, IICUXOJOTUYECKUE MPOIIECCH B KAYECTBE YacT-
HBIX T10 OTHOIICHHUIO K O0IIEMY IMPOCTPAHCTBY, B KOTOPOM OHH Pa3BOPAYUBAIOT-
csi (3eMHOM IIap, MHPOBOE COOOIIECTBO, KOCMUYECKasl apeHa JeWCTBHH), U
CTPEMUTCS MPEOJI0ICBATh YaCTHBIN HETATUB B PaMKax OOIIEro.

VYcroltuuBas mapagurmMa MacCOBOTO MBIIIJIEHHST MPOTHUBOIOIOXKHA 10
cBoeil cytn. OHa CTpOWTCS 10 NMPHHLMITY «CBOE — uyxoe». B chepe unrepecon
YeJOBeKa OKa3bIBAIOTCS: JIMYHOE OJlaro, CeMbsl, KJIaH, KOPIOpAaLus, HaIws,
CTpaHa, ToCyJapcTBO U mp. Bee 3T0 mpencrasiser co0oi MEHBIIYIO YacThb Iie-
soro. OcranbHasi €ro 4acTb — «4Uy>KUe» JIIOJH, IPYrue CeMbU, KOpIOpaluu-
COTICPHUKH, «BPaXJIeOHBIC» TOCyIapCTBa HE TOIHKO HE BXOIST B cepy HHTE-
pecoB, 3a00TBHl WJIM COTPYIHHYECTBA, HO ITPEICTABIAIOTCS JINOO HE CYIIECT-
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BYIOIIUMH, JTHOO Bparamu. ['yOOKHMii packoi CO3HAHHS 3aCTABJISACT MACCHI JIFO-
Jiell OTHOCHTHCS K OJHMM M TeM ke (hEeHOMEHaM >KH3HHU IMPOTHBOIMOIOKHBIM
00pa3oM, TIOPOXKAAET JBa PAaBHOBEIUKUX TOIOCa IleHHOcTed. [IpuunHamu mo-
JOOHO# JyaJHCTHYHOCTH SIBJISIOTCS OTCYTCTBUE KPUTHYECKOH CAMOOLICHKH H
Tr060r0 COMHEHHS MO TIOBOY YPOBHSI COOCTBEHHOTO Pa3BUTHSL; YOSKIECHHOCTD
B COOCTBEHHBIX OIPaHHUYCHHBIX CHJIaX, KOTOPBIX XBATUT JIMIIb Ha 3a00Ty 0 cede
U CBOHUX, TO €CTh IPYObIi MaTepHaIn3M; HUCTOPUYCCKAS TPATULUS Pa3eICHUSI
MHpa Ha «CBOHX» U «4UyXux». KOCMH3M M €ro aHTHIOJ KOPEHATCS, MPEeKIe
BCETr0, B CO3HAHUM JIFOJICH, OHM UCTOPUYECKU CYIIECTBYIOT, OBITYIOT M IPOSIB-
JSIFOT ce0sl MOCTOSIHHO U TIOBCEMECTHO. JTO HE BhIAyMaHHbIE QUIocohpaMu Ka-
TErOpUH, HO CBOWCTBA CO3HAHUS JIOJICH, KOTOPBIC, OTUYKAAsACh, MOPOKAAIOT
caMble pa3HOOOPA3HBbIE SBICHUS U3 00NACTH COLMATBHON KU3HU.

KOHIENIUA HOOC®EPHI B.U. BEPHAJICKOI'O
N COBPEMEHHBIE CPEJICTBA KOMMYHHUKAIIUN
T.I'. I'pymeBuikas

Komnmermus Hoochepsr B.U. Bepuajckoro, mosBusmasics eimie B 20—40-¢
rozxel XX Beka, sIBIISIETCS] OAHON U3 Hanbosee 00CY)KJaeMbIX B HAIlIM JTHH, ¥ 3TO
He ciy4aiiHo. Benp oHa mpejiaraer cTpaTteriio BEDKMBAHUSI COBPEMEHHOW M-
BIJIN3AIMY, OCHOBAaHHYIO Ha MJie€ KOIBOJIOIMY NPUPOJBI U OOIIECTBa, YTO 0CO-
OEHHO aKTyaJIbHO B YCJIOBHSIX TJI00AIBHOIO KpU3HUCA YEIIOBEYECKOW KYJIBTYpHI,
OTYETINBO (UKCHpYFotIerocs yxe ¢ 1970-x romos.

CrienimanbHble MCCIENOBaHMS TII00ANBHBIX MPOOJIEM, MPOBEJCHHBIE 3a-
MaHBIMH YYEHBIMH, TOKA3bIBAIOT, YTO UX PEIICHHE MOXKET OBITh OCYIIECTBIEHO
TOJBKO TpaHc(opManued caMoro 4enoBeka M €ro KyJbTypbl. TOJBKO 3TO TO-
3BOJIUT BOCCO3/]aTh TAPMOHUIO YEJIOBEKA W HEMPEPHIBHO M3MEHSIOLIETOCS MUPA.

OO0 5TOM >Ke TIOYTH Ha IOJIBeKa paHblie roopwi u B.W. BepHanckui,
oTMeyasl KapJUHAJIbHbIE U3MEHEHHUs, MPOUCXO/AIINE KaK B MPUPOJE, TaKk U B
Kynbrype. Jns vero yxe B 1930-e roapl crano o4eBUAHBIM, 4TO Onochepa mos
BIIMSIHUEM Pa3yMHOM 4YeIOBEYECKOH JESTENbHOCTH MEPEXOJUT B KaueCTBEHHO
HOBOE COCTOSIHHE. DTO HOBOE COCTOsTHHME Onocepsl, mpeodpa3oBaHHON YenoBe-
YEeCKOM MBICIBIO U TpynoM, BepHajckuii Ha3anm Hoocdepoil. PasBuBas cBou
TIPE/ICTaBICHUS. U Wjeu, BepHaJacKuii BBLAEIWI HEOOXOIMMBIE MPEIITOCHUIKA
JUIsl co3AaHus Hoocepbl — BCEro mecTb. M3 HUX HEKOTOpHIE yXKe CYIIECTBY-
0T, HO 4acTbh IPOOJIEM ellle TONBKO MPEACTOUT PELINTb.

W3 BolieneHHbIX BepHajnckuM Npeamnochuiok Hoocdepsl XOTeNnoch Obl
CHELMaJIbHO OCTAHOBHUTHCS HA NPEeoOpa3OBaHUM CPENCTB CBSI3M M OOMEHa HH-
¢dopmarmeii. VimeHHO B 3TOH 00JacTH YeJIOBEUECTBO JOOMIOCH Haubolee BIie-
YaTJISIONIMX YCIEXO0B, M YK€ XOPOIIO BUIHBI IIOCIEICTBUS 3TUX U3MEHEHUH IS
KYJIBTYpHI U obmecTBa. [Ipousomnuio sTo 6iaroaapst HOSIBISHHIO PAJHO, TEJIEBH-
JIeHUsI, HO TIpeXJIe BCEr0 — KOMIbBIOTEpa U CeTH VIHTepHEeT, COeqUHSIOMNX B
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cebe Bce BBl MH(OPMAIMOHHBIX MOTOKOB. IlosiBMBIIMECS COBCEM HEIAaBHO,
OHH YK€ NPOYHO BOILIH B HAITY KM3Hb U KapIMHAJIHHO U3MEHWIIH €e.

Bce Gonee BaXHBIM CTaHOBUTCS TO €OMHOE IIPOCTPAHCTBO, KOTOPOE
c(OpMHUPOBAHO «MHPOBOH MayTHHOI» — ceTblo VHTEepHeT. VIMeHHO Tak mos-
BUJIACh HOBasi BUPTyaJibHasl PEabHOCTh, BO MHOI'OM JYyOJHpyIomas u o0ciy-
KHMBaIoIasl peajbHbId MUp. IHTEpHET CerofHss — 3TO OTPOMHOE XPaHMIHIIE
nHpopManum, MecTo paboTHl U J0cyra W, KOHEYHO, MPOCTPAHCTBO OOIIEHUS U
KOMMYHHUKAIIMM MHOXXECTBA JIIOJIeH. DTO M J]aeT OCHOBAHUSI TOBOPHUTDH O IOSIB-
JIEHHU HOBOTO, «CETEBOro oOIIecTBa», Kak ero yxe Has3paiau Ha 3amazne (Kac-
tensc M. Pasmbinuiennst 06 MHtepuere, OusHece u obmectBe. ExarepunOypr,
2004).

B sToM «ceTeBOM 00IIeCTBE» BEAYILYIO POJIb UTpaeT JOCTYI K HHpOp-
MalMy MIMPOKHX Macc, BO3MOXKHOCTh €€ MHTEPIpETaIy, a TaKkke KOMMYHHKa-
1ust, opMHpYyromas MPUHIMITHAILHO HOBBIE COIIMANBHBIE TPYIIIBI, IPOCTPaH-
CTBEHHO (reorpaduyecky) He OrpaHMYEHHbBIE, aOCOIIOTHO IOOPOBONBHBIE, C
peo0JIaIaloIMMH TOPU30HTAIBHBIMH CBSI3IMH M BCE BO3PACTAIOIINM BIIUSIHHU-
€M Ha COLMaJIbHBIE Mporecchl. TakuM 00pa3oM, MPOUCXOJIUT BO3JAEHCTBHE MH-
(hOpPMaIIOHHBIX TEXHOJIOTHI Ha COIMANBHYIO OpraHu3aluio. Takxke naeT Herno-
CPEeICTBEHHOE BO3/eICTBUE 3TUX TEXHOJOTHH Ha CO3HAHUE YeJIOBEeKa, YTO Hpo-
WCXOJIUT 32 CUET 3HAYUTEIHHOI'O PACIIUPEHHS €r0 KOTHUTUBHBIX 1 KOMMYHHKa-
TUBHBIX BO3MOXKHOCTEH. [Ipn 3TOM MEHSIOTCS cHUCTEMBI IIEHHOCTEH, 4TO OTpa-
AKAETCsl B TEOPHUAX IOCTMOJEPHA, PEaIbHOCTh KOTOPOro BKJIOUMIIA B cels dep-
TBI 9KPAHHOT0, THPOPMAIIMOHHOT'O ¥ TIOCTHH/LyCTPHAIILHOTO OOIIECTB.

CoBpeMeHHbIE CpecTBA KOMMYHHKAIIMK CONPSATAIOTCS C TAKUMU TTOHS-
THSIMH TTOCTMOJIEPHU3MA U TIOCTCTPYKTypallu3Ma, KaK pu3oMa, IUTaTHOCTb, Jie-
LEHTPUPOBAHHOCTh, OE3rPaHUYHOCTb, JIETIEPCOHAU3AIMNS, HHTEPTEKCTYalb-
HocTb. [Timtopanu3M HOBBIX TEXHOJOTWI MO3BOJISIET pACCMATPUBATh UX KaK BaXK-
HYIO YacTh COBPEMEHHOW ITOCTUHIYCTPHAILHONW KYNbTYphl. Byayun «3kxpaHHON
KYJIbTYpOW», OCHOBaHHOM Ha KOMITBIOTEPHO-KOCMHUUYECKHX TEXHOJIOTHSIX 00pa-
00TKHM 1 mepenayn HHPOPMaIHY, OHA WHTEPHAIMOHAIBHA 110 CBOEH NpUpoIe U
JIETKO TEPECEeKaeT HAIMOHAIBHO-TOCYJapCTBEHHBIE TI'paHMIpBl. KoMmakTHOCTBH
HOBBIX CHCTEM XpaHEeHUs] HH(opMalry 1 BO3SMOXKHOCTh €€ HaJeKHOr0 U OBICT-
pOro mepeHoca Ha JII00ble PACCTOSHUSI CTAHOBSITCS ITPAKTUUECKOH OCHOBOW ISt
JELEeHTPaIN3alUU KyIbTYpPHOTO IIPOCTPaHCTBA, a TaKKe IS IPOLEeCccoB Iiioda-
mu3anuy. UM, HakoHel, cOBpeMeHHble WH(OPMAIMOHHO-KOMMYHHUKAI[MOHHBIE
TEXHOJIOTUH CTaHOBATCS Bce Oosiee d3(PEKTUBHBIM CPEACTBOM peaii3alny Kak
WHIIMBH/YaJIbHOTO TBOPYECKOr'O ITOTEHIMala, TaK W MPOJYKTUBHOTO KOJJIEK-
TUBHOT'O COTPYIHHYECTBA B LIEJISIX penieHus ooumx npodiem. C npuxoxom Wn-
TEpHETa MOJIPHIBAIOTCS OCHOBBI MOHOJIOTHYECKOT0 Hayalla B KyJAbType, YTO 03-
HAyaeT 3aKaT KyJIbTYp «3aKpBITBIX», HECYIIMX B ceOe MOTeHIMall BCEBO3MOXK-
HBIX KOH(IIMKTOB Ha MEXITHUYECKOH, KOH(pEeCCHOHaNbHON, HAIMOHATILHOW TN
MIApTUHHOM 1T0YBE, ¥ POXKAECHHE KYJIbTYPHI II00AIEHOTO JHaora.

TakoB ceromHs oMH U3 acreKToB (hopMupyroIelcss Hoochepsl.
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ONJIOCOPCKO-AHTPONTOJIOTMYECKOE HAIIPABJIEHUE
PYCCKOT'O KOCMM3MA: H.®. ®EJJOPOB M K.3. IUOJKOBCKUI
K.H. Bopo0ObéBa

B koHIlE NEBATHAALATOrO BEKa 3HAYUTENIFHO YCKOPHJICS HAy4HBIH M
MIPOMBIIIIEHHBIH Mporpecc, ObUIN 3aJI0KEHBI MPENIOCHUIKK Uit OYpHOTO pas-
BUTHS IMBWIM3ALMHA B JABAJIATOM BEKE. JTO TMO3BOJIMIO MHOTHUM YYEHBIM U
¢unocodam TOro BpeMeHH 3ariisiHyTh Jajieko B Oyaymee. Maen pycckoro koc-
MH3Ma CTaHOBSATCS OCOOEHHO IMOIYJISIPHBIMU B Hallle BpeMsi, B TOM Yucie U OJa-
rozfapsi TOMy, YTO MHOTHE TIpeJICKa3aHusi KOCMHUCTOB COBUIMCH M NPOAOJIKAIOT
cOBIBaTHCA.

OpHUM 3 BBIJAIOUIMXCS KOCMUCTOB OBLI MBICIHTENH BTOPOH IOJIOBUHBI
XIX B. H.®. ®enopos, yueHrne KOTOpPOro M3J0KeHO B kHUTe «Punocodus 06-
iero sienay. YenoBek B €ro KOCMHYECKOM ITPOEKTE TOMy4YHJT HEBUAAHHO IITUPO-
KO€ TIoJIe JUIs CBOEH caMmopeasi3anuy, CTaJl TapaHTOM COXPaHEHUS! M yBEKOBe-
YUBaHUS XM3HU. [IpM 5TOM HpPaBCTBEHHBIH KPUTEPHH YETOBEUECKHX JESHHUN
denopoB pacnpocTpaHUI HE TOJIBKO Ha OTHOIIEHHS YEIOBEeKa K YeIOBEKY, HO U
Ha BCIO 00JIaCTb OTHOLIEHUH YesoBeKa K npupoje. «Punocodus odmero nemar»
OpPHEHTHpPOBaHa M Ha MOOEy YEeIOBEUECKOro Jayxa Ha 3emiie, ¥ Ha MOBCEMECT-
HOe, B pycie npeBpamieHre Xaoca B Kocmoc. OcHoBHOE 3710 /11 uenoBeka De-
JIOPOB BHIET B CMEPTH, MOPAOOIIEHHOCTH €ro CIIENOi CHIOW MPUPOJIBI, TOITO-
MY BBIIBUHYJ HUJEI0 PEryJISIIUN NPUPOTHBIX MPOIECCOB CPEACTBAMH HAYKU U
TEXHHUKH, II€PEyCTPONCTBA YEIOBEYECKOIO0 OpraHW3Ma, OCBOEHHS KOCMOCA.
Y4eHblii npeBU/IEI, YTO TEpe]] YeT0OBEYECTBOM BCTAHYT IPOOJIEMBI, CBSI3aHHBIE
C €ro pOCTOM M Pa3BUTHEM — C UCTOLICHHEM PECYPCOB, C YXYIILIEHHEM 3KOJIO-
ruu. MexayHapoaHoe, I1o0allbHOe Y4acTre BCeX JIIO/IEH, KUBYIIMX Ha 3eMJIe B
pELIEHNH CaMBIX CEPbE3HBIX IPOOJIEM, KOTOpPBIE CTOST M MOTYT BCTAaTh HeEpes
YEJOBEYECTBOM — 3TO M €CTh TaK HAa3bIBaEMOE «OO0IIIee JIETI0.

YenoBek 11l PYCCKMX KOCMHCTOB — CYIIECTBO €II€ IPOMEXYTOYHOE,
HaxoJsIIIeecs: B IPoIecce POCTa, JTAJIEKO HE COBEPIIEHHOE, HO TPU3BAHHOE M3-
MEHUTHh COOCTBEHHYIO Ipupony. IIpuHIMNuansHO HOBOM uepToil duiocodun
denopoBa U BCEro PyCcCKOro KOCMH3Ma SIBJSIETCS Hesl aKTUBHOM SBONIONNHU
(xax BriepBble orMermia C.I. CemeHoBa), T. €. HEOOXOAUMOCTH HOBOT'O CO3HA-
TENILHOTO ATana Pa3BUTHS MHpA, KOTJa BEKTOP OOIECTBEHHOTO pa3BUTHS Ha-
MIpaBJIsieTCsl Pa3yMHBIM Ha4yajloM M HPABCTBEHHBIM YYBCTBOM YeJIOBEKa. Y UUTHI-
Basi TOT ()aKT, YTO B PYCCKOM KOCMH3ME COEMHUIIUCH B €IMHOE L[EJI0€ MBICIH O
peoOpa3oBaHUU KaKk MakpokocMa (3emitn, orocdepsl, KocMoca), TaK U MUKPO-
KocMa (4eoBeKa Kak OMOJIOTMYECKOro OTpa’kKeHHs MaKpOKOCMa), BakKHeMIee
MecTo B QHIOCOGHH YIEHOTO 3aHUMAIOT PACCYXKIEHHS O MPEOIOJICHNH Ooe3-
HeW ¥ CMEepTHU U, KaK JIOTHYECKOE CIIEJICTBUE, O JOCTHKEHUH OECCMepTHSI.
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Bepa B yenoBeka, ryMaHU3M — OJ[HA U3 SPYAMIIUX YEPT PYCCKOrO KOC-
Mu3Ma. DeopoB rOBOPUT 00 «MMMAHEHTHOM (€CTECTBEHHOM) BOCKPEIIICHUY
BCEX YEJIOBCYCCKUX IMOKOJICHUU KaK 00 OJHON W3 KOHCYHBIX U BEIMYAMIIIX
3a/1a4 4eJ0oBEeYECTBA. B oTiMune 0T OpTOA0KCATIbHBIX XPUCTUAHCKUX BEPOBAHUM
BOCKPEIIEHHME YEJIOBEKA, no ero MHeHHIO, TPOU30HAET HE B MOTYCTO-
POHHEM, a B IIOCIOCTOPOHHEM MHUPE W HE TyXOBHO, a ()U3UYECKHU, B BEIICCTBCH-
HOM BOCKPEIICHUH TYIIH U Teja, B UX enuHCcTBe. DeqopoB ObUT JeTEpMUHUCTOM
1 He 0e3 OCHOBaHWH Mpe/onarail BOCKPEIICHHE BCEX YMEPIIHUX 3a CUET BEHISB-
JICHUsS M COOMpPAHUS BCEX aTOMOB M MOJIEKYJ, HEKOTJa BXOIMBIINX B COCTaB
YMEpIIUX OPraHU3MOB. DTa KOHLEIIUS, 110 CYTH JeJla, OTpUIaia rpaHb MEXIY
YKUBBIM U HEXXHMBBIM, MEXKTy TYIIOH U TeioM. KOHEYHO, uest TaKoro CoOMpaHus
BCEX aTOMOB JIOBOJIbHO YTOIIMYHA IO MPUYUHE €€ YPE3BbIUANHON CI0KHOCTH —
9TOOBI 3amucaTh MH(GOPMAIUMIO O JIBIXKCHHU BCEX aTOMOB HE XBAaTUT TEX Ke
caMbix atoMoB. Ho, TemM He meHee, PegopoB NpeBOCXUTUI, HAMIPUMEDP, BO3-
HUKHOBeHUe Takoro nemxeHus B CIIIA kak kpuoHuka.

ITepecekatorcst ¢ uaesmu DegopoBa MBICIH JIPYroro BBIIAIOLIETOCS
kocmucra K.3. I{nonkoBckoro. B cBoux ¢uI0oCO(CKUX COUMHEHUSIX OH, KaK M
®denopoB, co3aan (paHTACTUUECKYIO YTOIHIO TPSAYIIETro MpeoOpa3oBaHus MUPa
Y YEIOBEYECKOro 00IecTBa. B 0CHOBE €ro B3MISIOB JIEKAIO MPECTABICHHE 00
YHHUBEPCAILHOCTH KH3HH, KOTOPOE COYETAIOCh CO CBOCOOPA3HOM BepCUEH aTo-
mu3ma. [{HonKoBCKHit monarai, 4To 3JeMEHTapHbIE KUPIIUYUKA MaTepUaTbHOM
MIPUPOJIbI — aTOMBI — B TO K€ BpeMS SIBJISIFOTCS DJIEMEHTAPHBIMU JKUBBIMU CY-
IIECTBAMH, M3 KOTOPBIX CKJIAJBIBAIOTCS OOJee CIOXKHBIC KUBBIC CYIIECTBA —
’KUBOTHBIE U YeJIOBEeK. BMeCTO CIMIKOM HATypaIUCTUYHOW HMJEH «BOCKpEIIe-
HUSL MepTBBIX» [{MONKOBCKMII Ha OCHOBE CBOEro aTOMU3Ma MPEJIaraeT CBOEro
polia Teopuro «IepeceneHus Ayun. JKuBble aTOMBI, U3 KOTOPBIX COCTOUT YEJlOo-
BEK, IOCJIE €ro CMEpPTH MepeMelaTcss Bo BceneHHo U, paHO WM TO3JHO,
COCJIMHSIOTCS BHOBB, YTOOBI CO37aTh HOBOE, €Ile OoJiee COBEPIICHHOE, YeM
paHblile, )KUBOE U Pa3yMHOE CYIIECTBO. [IOHSAB, YTO OH SIBISI€TCS JIUIIL BPEMEH-
HBIM COOpaHHEM OECCMEpPTHBIX aTOMOB, YEIOBEK, MO [[MOTKOBCKOMY, YyTpaTHT
ctpax cMeptd. OH MOMMET, YTO €ro TJaBHas 3a/iada — O0ECIEUUTh TpsIyIiee
Oollee TapMOHUYHOE COCTUHEHHE aTOMOB. Ha 3T0 moymkHa OBITH HalpaBlieHa U
JKHU3Hb OTJENIEHOrO YeioBeka (oTcroyma [IMONKOBCKUI BBIBOMWII 3aKOHBI «KOC-
MUYECKOH ITUKWY, TOCTPOCHHOW HAa OCHOBE «Pa3yMHOT'0 STOU3Ma), U JACATCIb-
HOCTb Bcero yenioBedectBa. HeTpyaHo moHsTh, uTo uaeu LlnonkoBckoro npea-
CTaBJIIIOT COOOM CBOEOOpa3HOE ECTECTBEHHO-HAYYHOE IMPEJIOMJICHHUE KOHIICI-
Ui COOOPHOCTH U BCEENUHCTBA, XapaKTEPHBIX ISl BCEH HCTOPUH PYCCKOH (hu-
JIOCO(HH: «TONOC YETOBEKA, €r0 MBICIH, OTKPBITUS, TTOHATHS, UCTUHBI U 3a01Ty-
JKIIEHUS €CTh TOJIBKO rojoc BeenenHoity.

N H.®. ®enopos, n K.O. [luonkoBckuil BEICTYNAIN NPOTUB Pa3AEICHUSL
MTO3HAHUS MUPa HA OTICIbHBIC HAYYHBIC HAMPABIICHUS W TOBOPWIM O HEOOXO-
JIMMOCTH 1[€JIOCTHOTO, €UHOT'0 BOCIPHUSITUS MHUpA, a MPOBOJHUKOM K IIEIOCT-
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HOMY BUJICHHUIO MHpA KaK C€AMHCTBA YCJIOBEKA M KOCMOCAa MOKET CTAThb KOC-
MMU3M.

K.3. UOJKOBCKHI U A.JI. YANKEBCKUM
O COLIMAJIBHBIX TPOBJEMAX HAYKHA
M.JI. 3axapos

B Hacrosimiee Bpemsi HaOmogaeTcs HEYKIOHHBIH POCT MHTEpeca K Ipo-
O1eMaM B3aMMOJAEHCTBUSI HAYKH M OOIIECTBa, KOTOPHIE aBHO OBLIM MOCTABIIe-
HBI PYCCKUM KOCMM3MOM.

Bonpoc o dakropax passutus Hayku K.D. [{noiakoBckuii pemian ¢ WH-
TEPHAJIMCTCKUX TO3UIMHA, CBA3BIBas HAy4dHBI @IpOrpecc € «TEHUSIMI».
A.JL. UmxeBcKuii pU3HAET BEAYLIYIO POJIb 332 BHEMIHUMHU (haKTOpaMy C OJHOU
OrOBOPKOH. 3ampochl SKOHOMHUKH M ITOJUTHUKH CO3AI0T PEXHUMBI OJIaropusiT-
CTBOBAaHHUSI TEM WJIM MHBIM Hay4HBIM HCCIIEIOBaHMSIM, HO B JIIOOOM Jelie Bce
3aBUCUT OT 4YeNoBeKa. Tsra K 3HaHUSIM Y MCTUHHBIX YUEHBIX HEMpPEOAoIuMa U
HE 3aBUCHUT HANpPsIMYIO HU OT MaTEepUAJIBHOTO IOOLIPEHUS], HA OT HENIPUATUS €0
nzeil. BHyrpennue (akTopbl pa3BUTHS HAyKH SIBISIOTCS HEOOXOJMMBIM JIOTION-
HEHHWEM BHEUIHMX (aKTOPOB M Ba)KHBIM YCIOBHEM OOBEKTHUBHOI'O Ipoliecca
MIO3HAHUSL.

OneHku ponu M Ha3zHaueHWss yueHoro l{uonmkoBckum u YmkeBCKUM
umeroT cxozacTBa U oranums. A.JI. UnmkeBckuii O0IbIe HHTEpecoBaJICs JOCTON-
HOW conuaybHOW mo3unuel, Toraa kak K.3. [[nomkoBckuii — COCOOHOCTSIMU
U COLIMAJIHOM POJIBIO UCCIIEAOBATENs. B olieHKe coluanbHON MO3UIUN YYEHOTO
MBICIIUTENN COJMJIAPHBL, OTMEYAIOT TaKUE KAuecTBAa KaK MPENaHHOCTh HayKe,
TOTOBHOCTh OTCTamBaTh CBOU yOexxaeHus. ConunapHbl OHH M B OIEHKE COLH-
albHOM ponu ydeHbIX. O0a CUMTAIOT YYEHBIX «IIPOMETESIMH YEJIOBEUECTBAY,
HECYIIUMU €My CBET 3HaHMA, OTKPBIBAIOIMH HOBBIE MUPBI, B KOHEUHOM UTOr'e
MOJJHUMAsl €r0 Ha €lle OJIHY CTYIEHb BbIIIE B KyJIbType U nUBUIM3anuu. OnHa-
ko K.O. [[uonkoBckuii Ha MEpBOE MECTO CTABHUT IMPAKTHKOB, M300peTaTelieH,
MIOKOPUTENIEH CUJI MPUPOBI U JIMIIE MOCIEe HUX — TeopeTukoB. A no A.JL. Yu-
KEBCKOMY UMEHHO OTKPBITHS B TEOPETUUECKON 00JIACTH ABHUTAIOT HAYKY.

Ecmn K.O. [{nonkoBckuii cuuTan riiaBHBIM KayeCTBOM y4eHOro (aHTa-
3MI0, JAa)Xe IPU BO3MOXKHOH OJHOOOKOCTH MBIIUICHHUS, Y30CTH OOIIEro Kpyro-
30pa, To A.JI. UmkeBckuid Hapsy C HE3aBUCUMOCTBIO CY)KJIEHUH OTMEUYaeT Kak
HEOOXOANMBIE KauecTBA CTPOrOCTh MBIIUIEHHS U HIMPOKYIO OOIIYIO SPYAULHIO.
OCoOeHHOCTH TaKMX HPECTaBICHUI BO MHOI'OM OIPEAESIINCH KU3HEHHBIMU
00CTOSTENFCTBAMH, YePTAaMH XapaKTepa U WHTEIJIEKTYyalbHBIM CKJIQJIOM CaMHUX
¢dunocodos.

K Bompocy oTHomeHust rocynapcrBa, oOLIeCTBa K YUEHBIM, «TEHUSM
K.9. [lnonkoBckuil NOAXOAMI C TOUKU 3PEHUS MBICIIUTENA-0JUHOUKU. [Ipuunny
HEBHMMAHUS K HUM OCHOBOIOJIOXKHHK KOCMOHABTHKH CUHTANl «HEPa3yMEHHUE)
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«3aypSIHBIX» JIIOAEH M «ClaboCTH» OTHENBHBIX JIUI, OOJIMYEHHBIX BIIACTHIO.
AJL. YmxeBckuil (pUKCHpOBaI TpoIiecc 00IOPOKpPaYMBaHUsI HAYKH B TEPMHHAX
«HAYETYHUK», «ydeHas Menoub». COrllacHO ero OleHKe rocyaapCTBEHHas MOJH-
THKa THTJIEpOBCKOI ['epManiy, AMEpUKH NMpeBpaIlaeT y4eHbIX B CONJAT, BUH-
THKH TOCYAapCTBEHHON MaIlIfHBI.

[IpencraBnenust o 3amayax HAyKH Y MBICIUTENEH BO MHOTOM CXOXU.
OOmuMH YepTaMy UX B3IJISIOB SIBIISIETCS HOOC(epHasi CTpaTerusi, OHM BUIAT B
HayKe CHJIY, CIIOCOOHYIO PELINTh 3aJaqll TapMOHHU3AIWH IIPUPOIBI M O0IIeCTBa.
A, 3HauuT, ponb Hayku Oyzaer pactu. K.J. I{nonkoBckuii cuuTaer Lenbio mpo-
rpecca OCBOEHHE KOCMOCa U, KaK CIIEICTBHE, TOCTIKEHNE «KOCMHYECKOro Oia-
MKEHCTBA», YTO MOXKHO OIPEAEINTh KaK IMIaBHYIO 3a1a4y Hayku. Y A.JL. Ywxkes-
CKOTI'0 HET MPOEKTOB MHXXEHEpHOro npeobpasoBaHus mpupoxsl. Ha mepBoe mo
aKTyaJIbHOCTH MECTO OH CTAaBHT 3aJ1a4HM, CBSI3aHHBIE C HACYIIHBIMH MOTPEOHO-
CTSIMH 4eloBeka. HaydHbrii mporpecc morpeOyer OT oOIiecTBa TUCIIUIUIAHBL
BCEX CTOPOH XM3HU M, KaK CJIEACTBHE, CMEHBI CIHUEHTHCTCKOH, TEXHOICHHOW
MapajuTMbl Ha CTPATETHIO TAPMOHUYHOTO B3aUMOJICHCTBHS MEXKAY OOIECTBOM
U TIPUPOJIOM.

KOCMM3M U KOCMUUYECKUI TYPU3M
B.I1. bBpoBsikos

1. A.JIL. Ywmxkerckwuii B kaure «Ha 6epery Beenennoin» (M., 1995) npusén
cinoBa K.D. IlnonkoBckoro: «...Pakera ajst MEHs TONBKO CITOCO0, TOJIBKO METO.
NIPOHUKHOBeHMs1 B Ti1yOmMHy KocMmoca, HO OTHIOIL He camolienb... He crnopto,
OYEHb BAXXHO MMETh PaKETHhIE KOpaOJH, MO0 OHM ITOMOTAIOT YEIOBEYECTBY
paccenmuThesl 0 MUPOBOMY MpOCTpaHcTBY. W pamu 3TOro pacceneHus s-10 U
xJyionouy... Hajo narn HaBcTpeuy KocMudeckon pumocopun!y.

2. K ocHoBomonararomum (QUIOCOPCKUM, TEOPETHUYECKHM W TEXHUYe-
ckuM BbICKasbiBaHMsIM K.3. [IHOTKOBCKOrO clemyer J00aBUTH €ro MBICIH O
KOCMUYECKHX MYTEIIECTBHUAX, T. €. 0 KOCMHYECKOM TYpHU3ME, OCHOBHBIMH CO-
CTaBJISIOIIMMHU KOTOPOTO SIBJISIFOTCSI TPAHCIIOPT, TOCTUHHIBI, TUTaHue u ap. OH
MOHMMAaJ BCE 3TO, YTO BHAHO M3 €ro paboT. [loaToMy, OH 1o mpaBy sBisieTCS
Ipe/iTeueii KOCMUYECKOro Typu3Ma. Ero MBICIHM aKkTyallbHBI U CErOJHs peaju-
3yIOTCSl B KOCMHUYecKOM Typu3Mme. IIpuBenéM HeKOTOpble ero BBICKA3bIBAHUS,
TIOATBEPKIAIOIINE ITO:

— «Hu4to MeHs Tak He 3aHMMAeT Kak 3a/ia4a OJ0JICHUS 3eMHOU TSDKECTH
1 KOCMHYECKHE TT0JIeTHL... MHOro pa3 s1 Opasicst 3a counHeHne Ha teMy «Kocmu-
yeckue myrenectBus»...» (K.O. {uonkoBckuii «Tompko mm  daHTa3msa?y.
I'. «kKoMmcomonbckas mpaBaay. 23.07.1935).

— «3a nepBhIM MyTEIECTBEHHUKOM, BEPHYBIIMMCS B BEJTMKOM CTpaxe, HO
B TO K€ BpEMsI M C BEJIHMKOI0 pPaJOCThlO, IOCIeN0Bajla Macca CMENbYaKoB,
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...00pa3oBaBIINX ...1jesnoe KHBOE KOJIBIIO BOKpYT TUTAHETBD)
(K.3. Huonkosckuii «Ha JIyae». M., 1933).

— «llokamect... s He mpearoiararo JUIMHHBIX MyTemecTBud. Hampu-
Mep,... Ha JIyHy u 0OpaTHO HOBOJBHO U HeAenr. Tak 4To BOIIpOC O MUTAHHUH, HA
MIepBOE BpeMsl,... HE BaKEH. 3arac B HECKOJIBKO KWJIOIPAMMOB ITUIIM U MHUTHS
B3sITh He 3aTpynHuTensHo. .. (K.O. [uonkosckuit «Bue 3emumy». Kamyra, 1920).

— «MoOXHO TyTemecTBoBarh 0e3 OOsI3HM IO BCEH CONHEYHOW CHCTEME,
yransisick kK HentyHy n npubmkatbest K MepKypHio H emie ropasno Onmke K
Connuy. laxxe y HentyHa cBeTa eliie JOBOJIBHO ISl >KU3HU MUTAIONIUX YEI0Be-
ka pacrenuid» (K.3. [uonkosckuii « Ku3Hb B MeXK3BE3HOM cpene». M., 1964).

— «5] TOTOB MOMYCTUTH MEXXIUIAaHETHBIE COOOILIEHUS B Tpe/esiaX KaKIou
comaeyHol cuctemMbn (K.3. [nonkosckuii «Ouepku o Beenennoii». M., 1992).

3. K.O. [luonkoBckuit — MpeKpacHblil r'u B KOCMUYECKUX MTyTEIIECTBU-
six. BoT mpuMepsI ero ormcaHuii KOCMHYECKUX MyTEIIeCTBHMA:

— «Ha Benepe ComnHue »xeT BABOe cUIbHEE, a HAa Mapce — BJBoe cia-
Oee... Ha FOmurepe... ComHile corpeBaet B IBaIATh MATh pa3 MEHbIIE, YeM Ha
3emite...» (K.D. [uonkosckuit «Ha JIyrne». M., 1933).

— «MB5lI otnipaBisemMcs kK Mepkypwuto, 9Toit onmkaiimen k CosHIy ruiaHe-
Te, KOTOpasi K HeMy B 2 pa3a Oyke 3eMJIM M OCBEUIaeTCsl UM B 7 pa3 CHIIbHEE»
(K.2. LnonkoBckuii «Bre 3emium». Kamyra, 1920).

— «Hrak, npocTumcst ¢ MapcoM | ero CIyTHUKaMH U TTOJIETHM 32 €ro Op-
outy. Ceiiuac >xe 3a HE0 MBI BCTPETHM MacCy MEJKHX IUTaHETOUIOB)»
(K.2. LnonkoBckuii «Bre 3emim». Kamyra, 1920).

K.3. HMOJIKOBCKHI 1 MEHTAJIMTET OBIIIECTBA
B.U. BapeiHukoB

B poccuiickoM HaydHOM COOOIIECTBE BO BCE BpEMEHA MOSIBIISIIUCH JTHO-
I, KOTOPEIE, XKUBSI B PEabHOM MacliTabe 3eMHOT'O BPEMEHH, CBOUMHU MBICIIS-
My ObUTH B nanékom OynymieM. He Bce OHM OBLTHM MTOHATHBI CBOUM COOTEYECT-
BEHHHUKaM, HE BCE UX MBICIIH OCBOEHBI UEJIOBEUECTBOM U B Haille BpeMms. B cpene
HalIMX COOTE€YECTBEHHUKOB BBIIEISIOTCS YEThIpe JIMYHOCTH, Y€l BKJaa B pas-
BHUTHE OOIIECTBA HE BOCTPEOOBAH MONHOCTHIO U B Havaje XXI Beka. DT jud-
HOCTH >KWJIM U TBOPWIU B OHO BpeMs: KoHell XIX — nepBas nosoBuHa XX Be-
koB. [TosBHBIMCH HA CBET JIPYT 3a JPYTrOM, OHH CBOCH KM3HBIO U JIEIOM 00pa-
30BaJl CIWHBIA BEKOBOW IEPUONl — I3IMOXY BCCOOBEMITIONIEH KOCMHUYECKON
MbICIA. B cBOEM TBOpuUecTBe, B Pa3BUTHHM CBOMX MBICIEH OHM LUIA pa3HbIMU
Jnoporamu. Jloporu nuiM napajijiesibHO, HO BEJM K OAHOM 1enu. YeTwipe re-
nus — K.O. Huonkosckuii, B.W. Bepunaackuii, H.K. Pepux, A.JI. UmxkeBckuii
nokasanu BceleHHyl0 Kak HCTOYHHUK JYXOBHOTO, HPABCTBEHHOTO, HAay4HOI'O
COBEpUIEHCTBOBAHMS uenoBeuecTBa. OHM K€ 3al0KWIM U HayuyHbIE OCHOBBI
MoKCKa MyTel BhIXOJIa B KOCMUYECKOE MPOCTPAHCTBO U OCBOeHUsI Beenenckoi
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SHEpPIuu AJIS pa3BUTUS CO3HAHUS M pazyMma uesioBeka. HeBocmpuHATBIE COBpe-
MEHHUKaMH MBICII OHM HACTOHYMBO BHEAPSUTM B YKH3Hb, MPEOIOJIEBAst CONPO-
TUBJICHHE, O0CTPYKIIMIO, TOHEHHSI, POPHIBAsICh CKBO3b 3aMaluMBaHUE M PAaBHO-
JIyIIne, CKPBITYIO 3aBUCTh M PEBHOCTH. K OOJBIIOMY COXKaJIEHUIO, BCE YETBEPO,
XOTS U B Pa3sHOH CTENEHH, UCIIBITAIN Ha cede MMEBIIee MECTO arpecCUBHOE He-
BEXKECTBO HAy4HOro coobiectBa. O4eBHAHO, YTO TPYyAHEE M OOJIE3HEHHEE Iie-
peHocuth Hanaaku Obi10 K.O. [lnonkoBckomy.

OpHol M3 IPUYUH OOIECTBEHHBIX MPOTUBOpeYni [{MONKOBCKMIA Ha3bI-
BaJ HECOBEPIIEHCTBO COILMAIBHON Cpelbl, OHAKO, Y HEro OBIJIO CBOE BHJICHHE
pas3BuTHs 00IECTBA, BHIEHHE, B KOTOPOM OH ONMHpAJICS Ha «HPABCTBEHHOCTH
(aTuKy) 3emui U HeOa». K.O. [{uonkoBckuii 0003HAYMII JIUIITH IPUHIUITHAIEHBIC
MOMEHTHI ()OPMHUPOBAHHS OOIIECTBA M €r0 MEHTAJIUTETA.

B.U. Bepnasckuii mokaszan Hay4qHbId myTh pa3BuTus odmecrsa. H.K. Pe-
PHUX HampaBJsUl AYXOBHYIO BeTBb uenoBeka. A.JI. UmkeBckuii Hay4HO 000CHO-
BaJl TIOCTOSIHHO JIEHCTBYIOIIYI0 3aBUCHUMYIO CBSI3b UEJIOBEKA C KOCMOCOM Kak
HCTOYHUKOM SHEPIHH, BIUAIOUIEH Ha €ro MOBEICHUE.

UenoBek CTpeMHTCS BOMTH BO BCEIEHCKOe MpocTpaHcTBO. Ho B kakom
Ka4yecTBe OH TaM codupaercsi 3akpenutbesi? KTo Mbl 1 uTo MBI ceffuac? OOe-
CTBa, JIOCTHUTTIIME BHICOYAMIIIEr0 YPOBHS TyXOBHOCTH, HECIIOCOOHBI K arpecCHH.
OOmiecTBa, CyIIECTBYIOIIME Ha 3eMJyie B Halle BpeMmsl, IOKa €IIé HaxXOomATCs B
arpecCUBHOM pE&XHME CBOEro pa3BUTHUs. «Eciu Mbl, cO3HAaTENbHBIE CYILECTBA,
He Oy/ieM XJIONOTaTh O COBEPIIEHCTBE Halleld 3eMiTh, TO e MOXKET OBITh M Ha
JIpYTuX IJIaHeTax, ¥ Toraa Becb KocMoc morpysurcs B aackue MyKu», — HHcai
Huonkosckuit. CBoumu cinoBaMu «Bcé yenoBeuecTBO JOMKHO COBEPILIEHCTBO-
BaThCs B (DM3MYECKOM, YMCTBEHHOM M HPaBCTBEHHOM OTHOMIEHUM» llMOJIKOB-
CKHUI 3aKa3aJl 4YeJIOBEKY MMyTh K YHEPI€TUUYECKOMY UCTOUYHUKY COBEPILIEHCTBOBA-
HUSL.

UCKYIIEHUE «<KOCMUYECKON ®NJIOCOPUEIN»
(PASMBIIVIEHUSA YUTATEJISA HAJL ®PUJITOCODPCKUMHAU
COYUHEHUSIMH K.3. IUOJIKOBCKOI'O)

T.H. XKemnuna

HawnGonpmiee Bimmsane Ha K.O. LlponkoBckoro B ero MHpOBO33peHYe-
CKUX WCKaHHAX OKa3ald JIBe TEOpETHYECKHe CHUCTEMBbl — JapBUHO-
CIEHCEPOBCKHUI HBOJIONMOHU3M (BOOOIIE ITO3UTUBHUCTCKAsl HATYpHiocohus) u
Teoco(pckuii n30Tepu3M. OUeBUIHA U CBS3b €r0 «KOCMHYECKOH (uirocodpum»
(KaK U KOCMH3Ma BOOOIIE) ¢ TpaJAUIMSIMH COlMaiIbHOro yronmsma (I asprowun
H.K. Otroas! o pazymHoit Bepe. MuHck, benopycckas ITpasocnaBHas L{epkoBbs,
2010. C. 340, 342).

«Kocmuueckast ¢uocodus» MOKIOHAETCS «HEM3BECTHBIM Pa3yMHBIM
CHIIaM» — KOCMOCY U €r0 «IIPHYHHAMY, TEM CHUJIaM, KOTOPBIE TPHK/IBI B KHU3HU
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[{HONMKOBCKOTO «IPHUIATN» BHICHHBIM UM OOJIaKaM «(QOpMy, UMECIOIIYIO0 Ompe-
JICTICHHBIN U MOAXOJISIIIIUI CMBICI.

Ce0s1 OH SIBHO OIIyIIaJ IPOBOJHUKOM KOCMHYECKOW mHpopManuu, py-
TIOPOM «T'0JI0Ca BCEJIEHHOW, IOCPEHMUKOM B BOCIIPHSATHH 3HAHWH CBEPXUEIIO-
BevecKkoro npoucxoxaeHus. Ilponosenn LnonkoBckoro BeIpociy He U3 (uio-
cO()CKOr0 WJIM 3THYECKOTO aHAIN3a YYEHHH, a M3 «CO3EpLAHMsD) BCEICHHOW U
BCIIYIIMBaHUS B €€ «TOJIOCY». DTO OOBSICHAET TEMAaTHYECKYIO pa3OpOCaHHOCTD,
HECBSI3HOCTb, (DPArMEHTAPHOCTH CIOKETOB, COCTABIISIFOLINX COJIEPKAHUE XPOHO-
JIOTHMYECKH TOCIIEI0BaTENIbHBIX COYMHEHHH [[MONKOBCKOro Ha TeMbI «KOCMHUYe-
ckoit (pmnocopum». Y I[MONKOBCKOTO HET SBOJIOIUHM MBICTH B MPOCTPAHCTBE
JlaXke OJJHOTO (PHUITOCOCKOro TeKCTa, HE TOBOPS YK€ O CIO’KETHOW pa3opBaHHO-
CTH XPOHOJIOTMYECKOT0 psifa TeKCToB. [lomywaercs, 4ro «kocMuyeckas (uio-
codus» He pe3ynbTaT KPONOTIMBOH (HIocopcKol pabdOThl, a HEKOE OTKpOBe-
HUe «cBbIIIe». Ee ¢eHoMeH, B cylHOCTH, BHE(HIOCO(CKHUIA, XOTS B €€ TEeKCTax
yrunmsupoBaics U ¢unocodekuit matepran. Ho oH ki 371echk 1o Apyrum 3a-
koHaM. (ITocranoBka ¢uocodcknx npodseM He O3Ha4ajga MpUMEHEHUs (huo-
cockoro Merona ux paspemnicHus.) mena ¢uaocodor Taxke BCTpedaroTcs B
€ro COYMHEHHUSX, HO KaK HOCHTEJIEH 3HAHU, COMOCTABISIEMBIX C «KOCMUYECKON
¢dunocodpuein».

Nmen nu [{uonkoBckuil B BUAY NpPaKTHUECKUE LEIHU CBOEH «KocMUue-
ckoii punocopum»? [a. OH mpeaHazHayas ee Al NMPHOOIIEHHs YeIOBeKa K
KOCMHUYECKOMY HWCTOYHMKY 3HAHHWH, NIpeaiaral 3aMEeHUTh €10 HCTOPUYECKOe
XPUCTHAHCTBO, J1a U BCE OCTAJIbHBIE PEINTHO3HBIE M (PUIOCOPCKHE YUEHHSI.
«EcTecTBeHHasl 3THKa» MPONAraHAMPOBAIACH MM, YTOOBI CTaTh MPAKTUKOM,
YTOOBI peryaupoBaTh MOBEIECHUE U KU3HB JIFOJEH, YTOOBI CIY)KUTh B KauecTBE
yueOHOro 1MocoOust 1o MepecTpoliKe XPUCTUAHCKOTO CO3HAHUSI.

OtHomenue 1{MONKOBCKOrO K MCTOPHYECKOMY XPHCTHAHCTBY HE MHPO-
mobuBoe. OH cyHTal, YTO B HEM y4eHHE XPHCTa UCKaXXEHO M €ro HY)XHO OYH-
CTUTH OT UCKaxeHWH. PesynbTaTsl unctku L{nonkoBckum EBanrenuil usBect-
HBI — OH BBIXOJIOCTHII M3 €BaHIeJbCKUX TeKCcTOB Hieto bora-TBopia, 3amMeHNB
€€ «IIPUIMHON KOCMOCa» — OJHMIETBOPEHUEM BO3ABHUIAIONINX U Pa3PYIIAIONIIX
CHJI TIPUPOJIBI (1T03TOMY BeeneHHast [{nonkoBckoro yHKIMOHUPYET B CMEPTSIX
U BO3POXKICHUSX, MOJUUHASACH MPUPOJHO-IIUKINUECKON HEOOXOIMMOCTH),
Wjelo IyIH, WACH JajbHEHIIeld >KU3HU WHIUBHIYAIBHOCTH IIOCIE CMEpPTH,
Bepy B IIpombicn Boxwuit u 3a6oty Bora o momsx, unero Xpucra Cnacurens.
OTKa3aBIIUCh OT Ty U 3aMEHUB €€ Ha «aTom», L{MOIKOBCKHMI OTOXIECTBUII
YeJOBeKa ¢ KOCMOCOM, C TEM MHPOM, KOTOpPBI HE BEYEH, B KOTOPOM BCE ITOJI-
nexuT pacnany. Kak mMoxHO oOpectn OeccMepTHe B MHpPE, KOTOPBIA MOXET
MOruOHYTh B XOJI€ BCEJICHCKOW KatacTpodbl. Kak MoxHO HamesThcs Ha Oec-
CMEpTHE, €CITU IPUYMHA KOCMOCA» MOXKET YHHITOXKUTH MHP? [[HoTKOBCKMIA
yBepsiI, 9TO OH ¢ XpucroM. Ho camoxapakTepucTHKa HeE J0Ka3aTenbcTBo. Ha
cioBax — Jia, Ha nene — Her. ITo mMHeHuo [{MONKOBCKOro, XpUCTHaHWH TOT,
KTO INPHU3HAET «KOCMHYECKyIo Quiocoduio». Ho xpuctuane, Bepyroume Io-

182



LIEPKOBHOMY, YOEXKIEHBI, YTO HU IPHYMHA KOCMOCa», HH «HEH3BECTHBIC pa-
3YMHBIE CHJIBD», HH «T€HUM» UX HE CHacyT; XpUCTHaHe YOeXJIeHbI, UTO HET CIa-
ceHust BHe Xpucra. XpHUCTHaHEe, BEPYIOIIUE MO-IIEPKOBHOMY, YOEK/IEHBI, 4TO B
MHUpE U B KOCMOCE pa3juTa CMEpPTh, HO XPUCTOC AaJl HAM JIEKapCTBO OT CMEPTH.
MuonkoBckuil B ycra Xpucra BiIoXuI uspedeHue: «Her cmeprtu, CymHocTbh
Mupa Hepaspymmma. OHa MeHsieT ToiabKo (Gopmb». OH yBepsit, yTo XpHCTOC
CUNTAJ MaTEpHIO «HIEANbHO OeccMepTHOW» (pa3pymarorcst (JOpMBbI, CYITHOCTh
0CTaeTCs), 4TO IMOJHOCTBIO COTJIACYETCSl C BBIBOJIOM «MOHHM3Ma BCEJIEHHOM»:
«KaXKAbI aTOM )KHUBET CYOBEKTUBHO HENPEPHIBHON M BEUHOH JKU3HBIOY.

Xpucroc xpucruan — 3710 bor, bor, kotopsrii npumen k Ham Cam, Ko-
TOphIi ctan yenoBekoM. I{uonkoBckuit cunran Mucyca u3 Hasapera «Benukum
HaTypanucrom» (!) u He Bumen B HeM HU Meccuto, Hu Crnacurens, Hu bora.
CrnoBo «BovenoBedmiIcs» siBHO myrano L{nonkosckoro. [ist Hero Obuta HeNpH-
emiieMa OCHOBHas BecTh EBaHrenus — wupes crpajatomero bora, crasmiero
4eJI0BEKOM, yMepUIero U B Tene ke Bockpecmiero u tem cnacuero jroaei. B
XPUCTHAHCKON TIepcreKkTuBe Xpucroc, Oyayun borom, cran denoBekom, B
«xocMu4ecKor (uiiocodum» YemoBeK caM JODKEH OCO3HATh ceds B KauecTBe
Bora.

[{uonkoBckuid cuuTan aOCypJHBIM BO3BEIIATh THOETh KOCMOCY U 00e-
IIaTh YEJIOBEKY B €ro K€ Tejle BeUHyI *H3Hb. Ho MMEHHO 3TO yTBep)kaaeT
XPUCTHAHCKas MpoIoBeab. [{[MONKOBCKUI HE CMOT NMPHUHATH YernoBedHoro bora
U CcTall XpUCTOOOpIIEM.

«Kocmunueckast ¢punocopus» He MOXKET MPOBECTH I'PaHb MEXy YesloBe-
YEeCKOW MPUPOIOH M JINYHOCTHIO, TIO3TOMY OHA HE MOXKET OOBSICHHUTH MPOHUCXO-
xaeHue rpexa. Ilo [{MoNKOBCKOMY 3710 IPOUCXOIUT OT HEBEXKECTBA, UCTOYHHUK
371a B MaryOHBIX CTPAcTsIX, Tep3aroux IioTh. OH HE XOTes 3amMedarh, YTo ca-
MOg SICHOE CO3HaHME Hallleil BUHBI MOXKET HE yAepXKaTh Hac oT rpexa. Tor ¢axr,
YTO TPEXOBHOE BJIEUEHHE Yallle MOJHUMAETCS OTHIOJb HE U3 Tela, a U3 [NIyOuH
JIyIIW, TaKXKe He MOr ObITh MpU3HaH L[MONKOBCKMM, MOTOMY YTO KOTJa-TO OH
pa3 U HaBCerJa OTKa3aJCs MPU3HATH CYIECTBOBaHUE Aymd. Benen 3a 3TuM oH
CBeJI JIMYHOCTh K OFPaHUYEHHOW COBOKYIHOCTHU NPHUPOJHBIX CBOWCTB. XPHUCTH-
aHcKass GuIocous CUUTAET JIMYHOCTh U JINYHOCTHYIO BOJIIO aBTOHOMHBIMH OT
TeNeCHOU MpUpOAbl 4YenoBeka. L[MonKoBckuil yBepsa — Bce 3710 OTTOro, 4To
«aToM» KHMBET B 9TOM THYCHOM TeJi€, BTUCHYT B PAMKH 3TOT'0 «s1». XPUCTHAHUH
TOBOPUT: BUHA B MOEH BOJI€, B MOEM JyXe, B MOeM rpexe. L{1MonKkoBCcKkoMYy ciioBa
«Tpex» M «IOKasHHE» HE3HAKOMBI.

Ecnm cormacurbes ¢ «kocMu4ecKoi Guiocopueiny, 4To HCTOYHHK 371a B
MIPUPOAE YETOBEKa, TO MPUIETCS NMPHU3HATH, UTO IPUYMHA KOCMOCA» HEMBbIC-
nmuMa 0e3 371a, 4TO 3710 3aIPOrpaMMHUPOBAHO «IIPUYHHOMNY, YTO «IIPUUMHON» Ke
«COBEPILIEHHBIMY» BbIIaHa MHAYJIBIEHINS Ha YHUUTO)KEHHE «HECOBEPLICHHOI
npuponsl. Ecnu cormacutbest ¢ bubnueid, uto 3710 B Boje, TO NPHUIETCS MPH-
3HaTh, YTO MHUP HUMEET NPaBO Ha pa3HOOOpasue W TO, YTO MOJIEKHUT H3MEHe-
HUIO — TOXE B BOJIE, @ HE B IIPUPOJIE.
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[{OTKOBCKUH «OYUCTHID) XPUCTHAHCTBO MO CTaHAAPTy OKKYJIBTHOH
myapoctd. Ero «xocmudeckas ¢uiocodus» BKIIOYAET TPU OCHOBHBIX Te3Hca
OKKYJIBTH3Ma: HEOTJEIMMOCTh IIPHYMHBI KocMoca» oT kocMoca (bora ot Bce-
JICHHOH), €IMHCTBO JYyXO-MaTepHUH W B3aUMOpACTBOpPEHHE N00pa W 31a («Bce
SIIUHOY).

[{ronKoBCKHI CO3/1aBal «KOCMUYECKYIO (DHI0CO(HUI0» KaK allbTepHATH-
BY HCTOPHYECKOMY XpPHCTHAHCTBY. Kak M3BEeCTHO, €CThb HECKOJBKO ITyTei pe-
(OpMHUPOBaHUS PENUTHO3HBIX TPAJULMHA. [[MOIKOBCKMI NMpeAIIoyes Mmo-cBOeMy
WHTEpIPETHPOBATh €BaHreidbckue TeKcThl. (COBEpIIEHHO OYEBHIHO, YTO IO
TAKOMY PELENTY JII000H MOXKET CO3/1aTh CBOE «XPHCTHAHCTBOY.)

«Kocmuueckast puocodus» He MMeeT HUKAKOrO HPaBCTBEHHOTO IIpe-
MMYILECTBA IEpe]l NCTOPUYECKMMHU penurusMu. Ee mpean He sBisercs Oec-
KpoBHBIM. Henb3s1 3a0bIBaTh, HEBO3MOXHO 3a0BIBATh, YTO OHA O0€IIaja «BEYHOE
0JIa)KEHCTBO» TOJIBKO TPH YCIOBHH ITOTHOTO YHUUTOXKEHHS «HECOBEPILEHHBIX)»
(OpM KMBOTHOM M DPACTUTENHHOW JKU3HHM M 3alpera Ha JETOPOXKICHHUE IS
«ca0bIX, YPOIMBBIX, HECOBEPIIEHHBIX WICHOB o0uiecTBay. Benps B «kocmude-
ckoii huitocopru» YeITOBEK ITO BCETO JHIIb PparMeHT KOCMUUECKOH MaTepHH,
a He YHHKaJbHasl JIMYHOCTh, cOTBOpeHHass borom mo CBoemy 00pasy u mono-
6uto u ciaceHHast borom.

Bo MHOrmx w3 cBomx counHeHHH [[MONKOBCKHI yOexman CBOHX
yuTarenei, «4ro XpUCTOC TOBOPWI TO XKe», 4To u OH. Ho oOBexTHBHOE
coJiep)KaHue ero paboT CBUIETEIBCTBYET O TOM, YTO C XPHCTOM OH PacXOAMIICS
Bce Oosplie u Oombie. B cTpeMiieHHn «kak MOXKHO CKOpee MOJTYYUTh CUacThe
Ha 3eMJie» OH NPeJIOKUII IUIaH MepeyCTPOHCTBa 00IIEeCTBa, 0 KOTOPOMY OBLITO
Obl CO3AaHO €IMHOE Ha IUIaHEeTe TOTalIWTapHOe rocyaapcrBo. Ero wumes
3aKIII0YAJIach B TOM, «YTOOBI JTy4IlIasi YacTh YeJIOBEUECTBA YIpaBIsuia 3eMIIeH 1
4TOOBl KaKABIH COOOpa3sHO CBOEH IONE3HOCTH Uil JIIOJEH — 3aHsul
cooTBeTcTByIOIee Mectoy». CTerneHb OSTOH TOJNE3HOCTH Takke IOJDKHA
OIPEJIETIATECSl  «IY4YIIEeH YacThl0 YelNOBeYeCTBa», BKIIOYAsl peEIIeHHEe O
«0e30071e3HEHHOM YCTPaHEHHM» HECOBEPIIEHHBIX U OECIONIE3HBIX. DTOT BBIBOJ
OH MOTHBHMPOBAJI TEM, YTO COBEPIIEHCTBO BceneHHOI 0OCHOBaHO Ha Hjee «cyna
KOCMOCa», HCKYCCTBEHHOH CeNeKIUH (OpPM KH3HU, B TOM YUCIIE U PAa3yMHBIX,
MoAOOHON BHIMANBIBAHUIO COPHAKOB. 1lo ero MHEHHIO, MMEHHO TaKylo
CEJIEKIIMIO UMeJT B BUAY XPHCTOC, KOT/Ia TOBOPHII O «T'€EHHE OTHEHHOM» U «OTHE
HEYTaCHMOM)).

[{ronkoBckoMy HEOOX0AMMO OBUIO JI0KA3aTh 3alpOrpaMMHpPOBAHHOCTS,
N3HAYAIBHYIO 33JIAHHOCTh CYACTIIMBOTO KocMoca. [1Jist 3TOro OH U BBEJ IOHSTHE
MYZAPOH, MOTYIIECTBEHHON «IIPHYMHBI KOCMOCA», IMOCTPOUBIIEH MHUP Tak, 4TO
OH jaer cebe ToibKO cyacThe. L[MOMKOBCKM He myman (nake HE XOTen Iy-
MaTh), YTO CYACTHE, €CIIM YEJOBEK Ha HEro oOpeueH, BOBCE HE CYACThE, a Kapa.

XpuCTHaHMH, BEpYIOMIMH MO-IEPKOBHOMY, HE MOXET OBITh aJIenTOM
«xocMu4eckor Quiocopum». L[MOTKOBCKMIT YeCTHO 3asiBUJI, YTO JAeT HOBBIN
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«HoBbIif 3aBeT». A BOT €ro HMOYMTATENN YBEPSIOT, YTO OH IPOMOBEIYET XPH-
CTHAHCTBO.

[MockonbKy «kocMuueckas (GUIOCOPUS» — PEITUrHO3HO-MUCTHUECKOE
yueHHe, OpraHMYHee paccMaTpHBATh €€ B PEIMTHO3HOM KOHTEKCTE, a HE B HC-
TOpUKO-(hrIT0cOPCKOM. DTO ITO3BOJIUT HaM NMPUOIM3UTHCS K OTBETAM Ha BOIIPO-
CBI: KaKUM 00pa3oM U rouyeMy «kocMmuueckas ¢umocodus» Ilnonkosckoro c
Havana 1990-x romoB morecHwsIa B OOIIECTBEHHOM MAaCCOBOM CO3HAHHH JIaXe
€ro TPyAbl MO0 KOCMOHABTHKE, ITOIYYMB HEOBIBAJOE PacIpOCTPAHEHHE B yMax
POCCHICKOIN MHTEJUTUTeHINH.

CoBepIIeHHO OYEBHIHO, YTO IOCTCOBETCKash Poccusi mepekuBaeT BO3-
BpallleHHe K PEIUTHO3HOCTH, KOTOpPOE MPOSBIISIETCS Ha BCEX YPOBHSX OOIIeCT-
BEHHOW JKU3HM, BKJIIOYasi KYyJIbTYpY, €CTECTBEHHbIE M T'yMaHHWTapHbIE HayKH,
nonmuTuky. IIpm 3TOM 0COOEHHO BOCTPEOOBaHBI HIEH W3 OKKYJIHTHO-
930TepHUYECKO C(ephl, POJIb KOTOPBIX B JIyXOBHBIX HCKaHMSAX COBPEMEHHBIX
poccusiH Bce Bo3pacTaeT. MOXKHO MpeAIoNoKUTh, YTO 3Ta HOBOSI3bIUECKAsl TEH-
JICHIUS SIBUJIACh OTBETHOW peakiueil — aHTHPalMOHAJUCTUYECKOH — Ha
«O(QUIUATBHBIA KYJIBT PAIlIOHAIBHOI0», KOTOPHIM OBLIO IPOHU3aHO COBETCKOE
0011eCTBO.

Jlromy S3BIY€CKOr0 YMOHACTPOEHHS MPEIOYUTAIOT JKUTh IO CTHXHAM
Mupa, a He o Xpucry» (Koi. 2, 8), moromy 4to *HTh 10 XpUCTY 3HAUUT BECTH
YIIOpHYIO U TPYAHYIO 00prOy 1 ¢ momorsio boxkued mobexnaTh TPOsSKYIO TO-
XOTh — «IIOXOTh IUTOTH, IMOXOTh OYEH U TOpPAOCThY» xkuteiickyro (1 Un. 2, 16).
[To3HaBaTh U criacath CBOIO AYITy HEM3MEPHUMO TPYyIHEE, YeM I03HaBaTh U Clia-
caTb BCEJICHHYIO.

«Kocmuueckast puiocodpus» UCKyIIaeT 3bIYeCKUi IyX CyeTHOro J1ro00-
MIBITCTBA, KOTOPBIH HATIONHSET AYIIy, HACaX/ash pa3jIMuHbIe CyeBepHs U MPOTH-
BoriocTaBisisl uckanuto Lapcrsa Boxkust mkesepy.

Amnocron [TaBen Ha3bIBa€T 3TO «HENPaBEIHBIM OOOJBIEHUEM ITOrHOar0-
IIMX 33 TO, YTO OHM HE NMPUHSIIM JIIOOBH MCTUHBI JUTS CBoero crnaceHwus. U 3a cue
nonwier UM bor nelictBrue 3a0myXIeHUs], TaK 4TO OHU OYIyT BEpUTH JUKU» (2
dec. 2, 10-11).

To 00cTosITeNBCTBO, UYTO 1[MOTKOBCKHI HCIOIB30Bal B CBOMX COUHHE-
HUSX UMsi XPHCTa, TaKKe CIOCOOCTBOBANIO JOBEPHUIO K €r0 YYEHHUIO B IOCIEH-
HUE JIBa JIECATHIIETUS, TIPUYEM, B TOH JKe Mepe, B KAaKOH OTTaJKUBAJIO OT HEro B
COBETCKHE BpeMEHa.

Cyns no BceMy, «KOCMHUUYECKOH (QHI0CO(pUM» HE TPO3UT CKOopoe 3abBe-
Hue. Bo BcsikoM citydae oanH U3 Hanbosee rryOOKHX MCCIIe0BaTENeH «KOCMHU-
yeckoir punocopum» K.O. [{uonkosckoro H.K. I'aBprommH npesckaspiBaer ei
JIONTYIO JKU3HB: «XPHUCTONIOOMBBIM MaTEPHAINCT, MUCTHK U TEXHOKpAT, IPOPOK
"kocMmmyeckoro OnakeHcTBa", [{MOTKOBCKMIA KaK MBICTUTEIh OBUI MOTHAT HA
IIAT COEJUHEHHBIMU YCHJIMSIMM BOEHHO-TIPOMBIIUIEHHOTO KOMILIEKCa W He-
(opManbpHOro Te0CO(CKOro cooOIIeCTBa, 3aHsB B HCTOPUKO-(QHIOCO(DCKUX HC-
CJIE/IOBaHUSIX MECTO, HE BIIOJHE COOTBETCTBYIOLIEE €ro jaapoBaHuio. Ho kak
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SIBIEHUE TUIHNYHOE, KAaK IpPEeACTaBUTENb BECbMa pPAaCHpPOCTPAHEHHOIO — HE
ToJbKO B Poccum — ymoHacTpoeHUs (HallOMHUM €lle pa3 O €ro HEMEIKOM
"nBoiinuke" I'epmane ['ancBunATe) L{MONKOBCKMN, HECOMHEHHO, €IIE JOJTO
Oyner npuBJiekaTh kK cede BHuManue» (I asprowun H K. Yka3z. cou. C. 344.).

2-E 3ACEJAHUE

O TPAHC®OPMAIINU YEJIOBEKA HA 3EMJIE U B KOCMOCE
C.B. Kpuuesckuit

Ha nosectke mus XXI Beka HOBas mpobiaeMa: TpaHCOpMAaIHs YeIoBeKa
(ero cozHanms u Tena) Ha 3emisie M B KocMoce B LensiX NMpOAIEHUs )KU3HU U
obecrieueHns] BDKMBAHMS M Pa3BUTHS B W3MEHSIONICHCS OKpYKaloIe cpene
(OC) na 3emiie u B HOBOM OC BHE 3eMJII — B KOCMOCE, B PEabHBIX KOCMIYE-
CKHX TOJIeTaxX, IPH JKU3HHM JI0JIed BHE 3eMJTH, BKITIOYasl IEPCIIEKTHBEI «4EI0Be-
Ka KOCMHYECKOro» Kak BepcuH (BapuaHTa) IocTuesioBeka. B mpenene — 3t1o
nporecc TpaHcopManyu B «YENOBEKA YHHUBEPCAIBHOI'0», CIHOCOOHOTO YKHUTh
«BeuHo» u B 000 OC.

B nanHOM nOKNane TPaHCIUPYIOTCS W Pa3BHBAIOTCS HJEH, OITyOJIHKO-
BanHble B 2011 r. (Kpuuesckuii C.B., Kykos C.A. O TpaHChopManyy yeaoBeka
B KocMoce. MexyHap. MeXIUCLMIUIMHApHAs Hayd. KoHpepeHums «JTHKa U
Hayka Oymymero». MockBa, 2.04.2011 r.).

Baxxneiiiie Bompochl B KOHTEKCTE MWIOTHpyeMbix mojetoB: 1. Kak
CTaTh — OBITH KOCMOHABTOM, B MpeJielie — «YETOBEKOM KOCMHUUYECKHMY U «4e-
JIOBEKOM YHHMBEPCAIBGHBIM» W IIPH 3TOM OCTaThCA 4enoBekoM? 2. MoXHO Jn
OCTaHOBHTb, CJIEJyeT JIN OCTaHABJIMBAThH MpolecC TpaHC(HOpPMALUH UesIOBEKa
36MHOT0 B «4YEJI0BEKa KOCMHYECKOT0» M «YHHBEPCAJIHLHOT0» WM HEOOXOIUMO
YIIPaBISTH NPOLECCOM, M KaK 3TO OCYIIECTBUTH?

[Toners! mozaeli B KOCMOC, UX JJIUTENbHAS )KU3Hb BHE 3€MJIM — 3TO 00b-
eKTHBHAs peaibHOCTh. 3a 50 jer B kocMoce (Ha opOUTax BOKPYT 3eMJIH | T. 11.)
nob6biBan 6onee 500 uvenoBek. MakcumaiibHasi MPOJOIDKUTENBHOCTE OHOTO
nonera pocturia 437 cyrok (B.B. IlonskoB). CymmapHass MHIMBUAYaJIbHAsS
MIPOJIOJKUTENBEHOCTD MPEOBIBAHUS B OKOJIO3€MHOM KOCMHUYECKOM IPOCTPAHCTBE
YeJIoBeKa 3a HECKOJIBKO IOJIETOB IpeBbIciIa 2 rofa u qocturia ~ 800 cyTok (y
poccuiickux kocMonaBToB C.B. ABneesa, A.1O. Kanepu, C.K. Kpukaiesa).

[MposiBunnce 3¢dhexTs! 1 0cOOEHHOCTH, CBS3aHHBIE C TpaHC(hOpMaIHen
YeJoBeKa B KOCMOCE, B T.4. HEOOBIYHBIE COCTOSHHMS HM3MEHEHHOTO CO3HAHUS
(Kpuuesckuii C.B.). CymectByer aurepaTypa O BIMSHHH (aKTOPOB MPOCTPaH-
CTBa Ha CO3HAHME U TEJIO YeJIOBEKa: MHOXECTBO KHHUT (paHTacToOB, pabOTHI yde-
ueix ([Tonomapenko B.A., Jlebener B.B. u jap.). [Ipemanoxena KOHIENIHS CO3-
HaHUS YeJIOBEKa JIETAIONIEr0 BO B3aMMOCBSI3U C OKpYyKaromei cpenoit (Kprnues-
ckuii C.B., XKykos C.A.).
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Ho pe3ynbTaToB 3KCHIepUMEHTANBHBIX UCCIE0BaHN BIUAHUS (PakTOpPOB
KOCMHYECKOT0 IMPOCTPAaHCTBA HA TPAHC(OPMAIIMIO YEIOBEKa MOKa HE TaK MHO-
TO: WCCIEIOBaHMSI OTPAaHMYMBAIOTCS IMOJYBEKOBHIMH MEANKO-OMOIOTMUECKIMHU
HaONIONEHUSIMU, OTHOCAIIMMUCA K cdepe (U3HOIOTUM U IICHXOJOTHH, U B
OonbIliell Mepe HarpaBJieHbl Ha TOAJEp)KaHWEe 37J0pPOBbs YEJIOBEKAa B KOCMOCE,
€ro pealanTalyio K )KU3HU Ha 3emiie.

W3BecTHBIE KOHLENIUK O PO U MECTE MUIOTHPYEMBIX KOCMHUYECKHX
TIOJIETOB ISl Pa3BUTHSI YEJIOBEKa M YEJIOBEYECTBA MOXKHO YIPOIIEHHO CBECTH K
JIBYM B3aMMOCBSI3aHHBIM HamnpasiieHusiM: 1. [ToneTs! s npoasieHust U ycoBep-
IIIEHCTBOBAHUS JKM3HU (0€30MacHOCTH M Pa3BUTHS YEIOBEKAa M YEIOBEYECTBA)
Ha 3emuite. 2. IToneTs! ams pacceneHus yenopeuecTBa BHe 3emnn — B Kocmoce.

Junsa 1-ro HampaBieHus: TpaHC(hOpMaIys Tena YelloBeKa «00paTHMay
IIPY BO3BpAIlleHWH Ha 3eMIII0 (HE CYMTasi BOIPOCOB MPOICHUST OMOJIOTNIecKOn
XKHM3HU H T. I1.), PACCMAaTPHUBAIOTCS aCHIEKTHI PACIIUPEHNs CO3HAHMUS Kak (pakTopa
3eMHOH 3BomronMu. s 2-ro HampaBieHuWs: JIIOAM, yJETalollde B KOCMOC B
JUINTENbHBIE SKCIEeUIUH (TOJbI, AECSITWIETHS) WIA Ha TIOCTOSHHOE MECTO JKH-
TeNnbCTBa BHE 3eMiH, OynyT apantupoBarbes K OC cuibHEe, YeM «OKOJI03eM-
HBIE» KOCMOHABTHI; TpaHC(hOpMalHs Tejla M CO3HAHUS, BO3MOXKHO, CTaHET He-
00paTUMO}i.

B coBpeMeHHOI Hay4yHOH MBICIH M TIPAKTUKE €CTh WAEU W IOMBITKH
TpaHcOpMHUPOBATH YeIOBeKa (KMOOPTH, HOBBIE aJIbTEPHATHBHBIC Tella — «HO-
CHUTENIN, «aBaTapbi» H T. J.).

[IpoBo3riamensl: uaes mepexosaa K HOBOH 0OIIECTBEHHO-TTOITUTHYECKOH
(dopMaryy, COOTBETCTBYIOLIEH TEXHMYECKH H3MEHEHHOMY YEJIOBEKY — IIO-
CTYEJTIOBEKY; HEOOXOAMMOCTh pa3pabdOTKW HOBOTO Tena (TPaHCTyMaHHCTHI:
. Mengenes, B. Ilpaiin u np. (cM. caiit «Poccuiickoe TpaHCTyMaHUCTHIECKOE
nexenue» http://www.transhumanism-russia.ru/); HoBoe Ctparermdeckoe 00-
mecTBeHHoe nBmkeHne «Poccns-2045»: J1. Mukos, M. KanamHukos u jp. (cM.
caiit  «Crpatermueckoe  oOmecTBeHHOoe  nBWKeHHE  «Poccus-2045»
http://2045.ru/manifest/).

B cBs13u ¢ BBIIEN3TI0)KEHHBIM BO3HUKAIOT HE TOJIBKO ITEPCIIEKTUBEI, HO U
YIpO3bI U PUCKH JUIS YEJIOBEKA M YEJIOBEYECTRA.

CymectByer TymanuTapHas, ¢uiocodcekas tpamuius Bocroka (Illpu
Aypobunno u np.), 3anana, Poccun (pycckuit kocmusm, XKusast Otuka Pepu-
XOB, COBPEMEHHBIE aBTOPHI) MCCIIEOBAHUN PAa3BUTHs CO3HAHMS YEIOBEKAa KOC-
MHYECKOH AIIOXH, HO OHA B SIBHOM OTPBIBE — H3OJIALUH OT MPAKTUYECKUX I10-
IIBITOK TpaHC(opManuy YeIOBEYEeCKOro Tejla W CO3HAHHUS, KOTOPHIE aKTUBHO
nenatotest B Poccuu u mupe.

PanukanbHast KpUTHKa Ipolrecca TpaHcopMmalnyy 4yenoBeka, B T. 4. B
KOHTEKCTe KocMHuueckoi aesitensHocTH (KyThipeB B.A. u np.), U MOmBITKH Oc-
TAHOBHUTH 3TOT MpOILECC NPHUBIEKAIOT BHUMaHUE K NpobjeMe, HO HE JAloT ee
pemIeHus..

OCHOBHBIE BBIBOIBI:
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1. 3eMHOl U KOCMHUYECKHI aCIIEKThI TpaHCHOPMAITUH YETOBEKa B3aUMO-
CBSI3aHBI M OTPAXKAIOT JIBE CTOPOHBI SIUHOT0 00BEKTUBHOTO MIPOIlecca.

2. MexXauCIMITIMHAPHYIO MTPOo0ieMy TpaHC(hOpMAaIHX YelIOBEKa Ha 3eM-
Jie 1 B KOCMOCE HEBO3MOXHO 3aMalTYMBATh WM UTHOPUPOBATH, €€ HEOOXOIUMO
aKTHUBHO U IUIAHOBO UCCIICIOBATh BO BCEM IPOOJIIEMHOM TIOJE.

3. OOuIecTBy MPEICTOUT B ONMKAWUIIME TOJBI «B3ATH MOJ KOHTPOIb
MIPOIIECCHI TPaHCPOPMAIIUU CO3HAHMS M TEJIa YelIOBeKa Ha 3eMiie M B KOCMOCE,
cooTBeTcTBYyIOMmME 3((GEKTH U NMpakTuieckue padoTsl Ha 3emiie u B Kocmoce;
CO3J1aTh HOBBIC HHCTHTYTHI, BBECTU 3((EKTUBHEBIC U aJICKBATHBIC PETYIISTOPHI U
OTPAaHUYCHUS (STHYCCKUE, TPABOBBIC U JIP.).

4. Bo3moxHas TpaHC(pOpPMAIIHs YEIOBEKa 3¢MHOTO B «Y€JI0BEKa KOCMU-
YECKOTO» U «YENIOBEKAa YHHBEPCAIHLHOIO» JOJDKHA WIATH C peaiu3aluedl mpu-
OpUTEeTa TYMAHHCTHYCCKUX HJICAJIOB, SBOJIOIMOHHBIM, a HE paJuKaIbHO-
TEXHOKPATUYCCKUM ITyTEM, TO €CTh HEOOXOAMMO Pa3BUBATHCS B MapajurMme Ty-
MaHUTAPHO-TEXHUYECKOro OayiaHca (MITH IO «IC3BHIO OPUTBBDY, COXPAHSS Ue-
JIOBEUECKOE M MPUMEHsS HOBBIC, B T. 4. NBIC-TexHONOrMM), a HE B TEXHOKpa-
TUYECKOU mapagurme.

KOCMHUYECKASA ®NUJIOCODHUS K.2. HUOJIKOBCKOI'O
KAK OTBET HA CMBICJIOKU3HEHHBIE
NPOBJIEMbI YEJIOBEYECTBA
B.E. EpmonaeBa

1. CMBICH 4€TI0BEYECKOM )KU3HU C CAaMOr0 BO3HUKHOBEHUS €BPONEHCKOMN
¢unocopun onpenensyics B KOHTEKCTE OHTOJIOTMYECKON ITPOOJIEMBI — KapTHHBI
MUpOIIOpsAIKa, KocMoca. Buanmo, ¢ emé OonbIIiM MpaBoM MOXKHO CKas3aTb 3TO
0 BOCTOYHOW (uocopuu, conuiéMcs TONbKO Ha B3MIsiasl Kondyuwms, passu-
BaBIIEr0 yHACJEJOBAaHHBIE OT MPEANIECTBEHHHKOB IPEJCTaBIECHHUs O Hebe u
HeOECHOM BEJIEHHH KaK BBICIIECH cuile, ONpeeNsIomeil IeHCTBUS U COIHaIbHOE
TIOJIOKEHHE JItofiell. Ba)kHO OTMETHTH TOJNBKO, YTO TMPH BCEX Pa3IMYMsIX BOC-
TOYHOT'O M €BPOIEWCKOro THIA (PUIOCOPCTBOBAHUS UX UCTOKH BOCXOISAT K MHU-
(am, oTpakalomInM IIepBble HACYIIHbIE MOTPEOHOCTH MPOOYXKIAIOIIErocs CO3-
HaHUS YeloBeYecTBa — MHU(aM O MPOHUCXOXKAEHUU M YCTPOMCTBE IIEJIOT0, OT
KOTOpOT'O 3aBUCHT YeJIOBEK Kak ero 4actb. EBporeiickas ¢uocodust Bepaxana
9TOT M3HAYAIBHBINA apXETHIT KOCMHYECKOT0 YeJIOBEKa CPEeICTBAMH pa3yma, pas-
BHUTBIMU TOW WJIM MHON MCTOPUYECKOMN ATMOXOH, co3maBas BcE Oonee muddepeH-
LIMPOBAHHOE CAMOCO3HaHHE OOIIEeCTBAa U JMYHOCTH. 3aBUCUMOCTD YacTH OT Iie-
JIOTO TIPEJCTaBaNa y)Ke KaK HepapXus CMBICIOB HCTOPHYECKOT0 OBITHS 00IIecT-
Ba U JIMYHOU CyABOBI YeIOBeKa, B KOTOPOW BBIOOp HanbOosee JOCTOHHOW KHU3HU
3aBHCEJ OT CBOOOIHOTO pEelIeHUs YeIoBeKa.

2. Kocmuueckas ¢unocodus K.D. [[HONKOBCKOTO BOCTIPOHU3BOIUT Tpa-
JUIMOHHBIE JUIS €BpPONelcKol MeTadu3uKK (M ONpeesBIINEe HCTOPUIECKYIO
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cyap0y eBpOIEHCKOro YeI0BeYecTBa) UJIeH CBSA3M KapTUHBI MUPA U OCHOBaHHO-
IO Ha HeH MMPOOTHOIIEHHS C MOUCKOM CMBICIA UCTOPUM U OTJEIBHON UenoBe-
YEeCKOH JKU3HHY, T. €. B IOCIETHEM CIy4ae — C CAMOIIOHUMaHUEM. 3aMEeTUM, 4TO
B 3a0cTpEHHOM (hopMe 3Ta cBsi3b noauépkuBaercs [lonem Puképom B ompenee-
HUHM TE€PMEHEBTUKH KaK «OHTOJIOTMYECKM OOOCHOBAaHHOTO CaMONOHMMAaHHSD).
OpHaxko, B eBporeickoi ¢unocopun BTopoi monoBuHbl X 1X 1 3HAYUTETHHON
yacti XX BEKOB 3TU HIeU He ObUIM BeAyIIMMH. Ha crieHy BBICTYNMIio, roBopst
cnoBamMu Xaljerrepa, «<KOpeHHOE U3MEHEHHE UCTHHBI O COBOKYITHOM CYIIEM»,
HUTHJIMCTHYECKUH OTKa3 HE TOJBKO OT TPAJAWUIIMOHHON PEIUTHO3HONW WK (HI0-
co(CKON M/ICaTUCTUUECKON KapTHHBI MHUpa, HO M OT MOCTOSHHO PaCIIMPSIO-
mieiicst (pU BCEX PEBONIIOLMOHHBIX W3MEHEHHUSIX IMocieaHei) HayyHo. [Ipun-
LIUMNHAATIbHON HMCTHHOM, mpoBo3rmaménHod Humme, cramum «cmepts bora» kax
CBEPXJIMYHOTO Hayasla, COOMPAIOIIEro JMYHOCTh M CaMOCO3HaHWe O0IecTBa H,
Kak CIIe[ICTBHE, 0OeclieHeHre U 00eccMbICIBanle Mupa. bor, Mup, memnoe, co-
BOKYITHOE CYI[ee W UX MPOM3BOJHBIE — WJI€AJIbI, HOPMBI, IPUHIHUIIBI, eI U
LIEHHOCTH — ITOTEPSUTH CMBICI M 3HAYMMOCTh. Bce oTBeTHI npexxHel MeTadusu-
KM KakK, 110 OHOMY M3 omnpeaeneHuil Xalaerrepa, «MCTHHBI O COBOKYIIHOM CY-
memM» ObUIN OOBSIBIICHBI JIOKHBIMH, CIIEKYJIUPYIOIIMMH B ITyCTOTE U BBI3BaHHBI-
MU BOIUIONIEH HaUBHOCTBHIO YEIOBEUECKHUX IMpEACTaBlIeHni o camoM cede. Tak
OBbUT MPOBO3IJIAIIEH KOHEII BCel MpeXKHEeH MeTapU3NKH.

3. EAMHCTBEHHBIM CMBICIOM — CYTBIO CYIIEro okasbiBaercst y Hure
BOJIS K BJIACTH M OCYILECTBIIAIONIAsA €€ 4acTh CYIIEro — 4eJoBeK. Temnepb ueno-
BEK CTAaHOBUTCS MEPWIOM Ul CIUIOUIHOIO MEPApXUUYECKOr0 YHOPSIOUUBAHUS
BCETO B MUPE, @ MEPOW CTAaHOBUTCS TIOTEHI[MAJIHHOE BO3pACTAHHUE ero 0e30TUET-
HOH, OeclieHHO! 1 He MOoJyIeKallei HCTOIKOBaHUIO XHU3HHU. [lepeoneHka HeHHO-
cTedl Ben€r K TpuyMdy «CIpaBeIIMBOCTH», JKECTOKOH «IIpaBibl», NpeHedpe-
rafouieil MeJIOYHbIM pa3IniyueM MEXIy UCTHHOH M JIOKBIO, MEXIy N0OpOM U
3J10M, BBICBOOOYK/1asl MHP JIJIsl TOP)KECTBA «CaMOM JKU3HM». Mepoii cymiero oka-
3BIBA€TCA TOJBKO €0 YUacTHE B BO3BBIIIEHHH YEJIOBEKA 10 BCEOXBATHIBAIOLIETO
rocrozicTBa. M3mepsis Bcé OeckOHEUHOW MOTPEOHOCTHIO CBOErO BO3PACTaHMUSA,
BOJISL BJIACTH B KOHEYHOH (hopMe ueroBeKa OCYIIECTBISET MeTadu3nueckuid
BBIXOJ 3a IIpeJIelibl MUpa K caMoi e cebe Kak cyTu Bcero. Hummie rosopur o0
aKTyaJIbHOM HEOECKOHEUYHOCTH MHUpa U IO03TOMY HEN30€KHOM Ha IMPOTSHKEHUH
BEYHOCTHU NEPUOJNIECKOM BO3BPALLEHUN IOCTOSHHO CTAHOBSIIETOCS MUPOBOIO
CYIIETo K OTHUM U TEM K€ COCTOSHUAM. ['0CIIOICTBO BOJIM K BJIACTU BEUHO U HE
3HAeT BHEUIHEH IeNi, HO 10 cBouM (hopMaM OHO, KOHEYHO, MHAYE BO3PACTAJIO
ObI 3a CUET YEr0-TO MHOTO, YETO B 3TOU «CYTH cymiero» HeT. OCylecTBISIOMN I
BOJIIO K BJIACTH YEJIOBEK JIOJDKEH MPUHSATH TPAruuecKylo OeCCMBICIEHHOCTh BCe-
ro OBITUSL M JKM3Hb B ITIOJTHOM OJMHOYECTBE HaJ OOJIOMKaMH BCEBO3MOKHBIX
WITIO3UH, W Takasl )KU3Hb OCTa&rcs Juisi Hero BceM. Jlnst ycmexa atoil Oec-
LIEHHOH U OecleNbHON KU3HU OH JOJKEH PACCTaBIIATh HOBBIE BEXH M IIEPEyIo-
PAAOYMBATH COBOKYITHOCTb CYILETO B MOPSAKE MEPEOLCHKHU, T. €. U3BJIEKAaeMOI
n3 ce0s OLEHKU Bcero B Mupe. YenoBeK JOIKEH BOJAPY3UTH CaMOro ce0st Kak
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YeJoBeKa HaJl CaMUM COOOH: CBEpXYETIOBEK — O3TO NMOAYMHEHHE YETIOBEKOM
ceOs1 B3palIMBaHUIO M HAPANTUBAHUIO CBOESH BoM K BiacTu. [1o orneHke Xatier-
repa, IATh TeM Humiie — HUTMIN3M, MepeoleHKa BCeX MPEXHUX LEHHOCTEH,
BOJISL K BJIACTH, BEYHOE BO3BPAIEHUE TOT'O YK€ CAMOr0, CBEPXUENIOBEK — BbIpa-
KaroT OJJHY M TY )K€ «HOBEUIIYIO» MeTapHU3MYecKyl0 IO3HUIIMIO0, Ipeoliaaaro-
LIYI0, KaK MBI YK€ YIOMHHAIIH, 10 HamKX JHed. OIyTHuTh €€ BECOMOCTh, FOBO-
put Xaiinerrep, «paBHOCHJIBHO OCMBICICHUIO WCTOPHH 3alaJHON MeTapHu3NKH
KaK OCHOBBI Hallell COOCTBEHHOW MCTOPHUHU M, TEM CaMbIM, €€ Oyaymmux perie-
Huid» (Xaiigerrep «EBponelckuii HUTHIM3M», ¢.17-18).

4. OnmHaKo, CTONb XK€ CEePbe3HBIX YCHIMH TpeOyeT M MOHMMaHHWE TOro,
MOYEeMY TTOXOPOHHBIN 3BOH MO IOYHUBIIEH MeTadu3nke He 3arilylin roJI0COB
TeX, KTO BOBCE M HE coOmpaics e€ XOpoHUTh U k1o, kKak K.I'. FOHT, cunraer, 4to
«bor ymep» manexo He anst Bcex. [t MHOrUMX B mepBoiM TpeTu XX Beka Bia-
CTHTENIEM JyM cTaya MeTadu3nka TBOPUECKOH sBomonnn beprcona, Grnecrsie
YUUTHIBAIONIAsl HE TOJBKO JOCTIIKEHHS M S3bIK HAYKH CBOETrO0 BPEMEHH, HO U
OITBIT PACKPBITHS apXETUIHYECKUX HJAEH CBEPXJIMYHOCTHON OCHOBBI Mupa. B
Hayaye TPETHErO THICIUYENETHSI MBI SICHEe MPEeACTaBIsieM ceOe, YTO BONMIONIEeH
HAMBHOCTHIO OTJIMYAIOTCS HE MJIEM KOCMHYECKOTO YelIOBEeKa M3 KIaCCHYEeCKOW
Merau3uKK, a uaen BoiM K Biactu (Hummre) wim k camoyTBepkaeHuio (An-
Jiep) WM M3HA4YajJbHO YHHMBEPCAIbHOW cekcyaimbHOcTH (Ppelin) u T. 1., cTpe-
MSIIIMECS] CBECTH CIIOXKHYIO KapTHHY apXeTHUIIOB BHYTPEHHEr0 MHpa YeloBeKa ¢
WX TIPOSIBIICHHOCTBIO B PEJIMTHU U KYJIBTYpPE, B HCTOPHUYECKHUX CY/Ab0ax denoBe-
YecTBa K OJIHOMY, NPENMYIIECTBEHHO OHOJIOTHYECKH OOBSICHUIMOMY Hauaiy.
«Bozpoxxaenne MeTau3NKI» B HAIllM THU WJIM, IO MEHBIIEH Mepe, nHTepeca K
Hel, BUJMMO, CBS3aHO C PacTYLIMM BHUMAaHUEM K HMJESM TIIyOMHHOH MCHXOJIO-
ruu 0 OECCO3HATENHHON CBEPXIMYHOCTHOM OCHOBE HAIICH ITCHXHKH.

5. Dcku3 kocMmdeckoit Qunocoduu, koropyro cam K.3. [nonkoBckuii
CUMTAJ TJIABHBIM CPEJOTOYMEM CBOEH MBICIH, OCHOBAH Ha TPAJWIMOHHBIX Me-
TadU3MYECKUX HIEsIX U, IpU BCEH «HECOPHUCTHUPOBAHHOCTH» H3JIOKEHUS,
BKJIIOYAET MPO3PEHUSI BEINUKOTO0 WHTYWTHBA, KOTOPHIE, BO3MOXKHO, MPHUBIIEKYT
BHUMaHUe B Oyaymem. B ouepke «Ilopsnok kocmudeckoit ¢puocodpum» Luon-
KOBCKMH CTpPEMHUTCSl TPENCTaBUTh HEPapXUUYECKH YIIOPSJAOUCHHYIO KapTUHY
BcenenHol, HaYMHAIOUIYIOCS C ONMUCAaHUsI €€ COBPEMEHHOTO «BOJOPOIHOIO»
cocrostaust (1. Bomopoansie cymectsa; 2. Mepapxusi BOZOPOAHBIX CYIIECTB),
TIPOJIOJDKAIOIIYIOCS ONMCAHNUEM TMPEABIIYIINX, MEHee IUIOTHBIX COCTOSHUHA Ma-
TEpUM U BO3MOXKHBIX Oojee IUIOTHBIX B Oymymem (3. MarepuanibHble TyXH;
4. Uepapxusi MaTepHaJbHBIX {yXOB) U 3aBEPLIAIONIYIOCS PA3/IeIOM O CBEPXJINY-
HOCTHOM Hauaje Bcero (5. IIpuunnbl kocMoca). bonee moapoObHO pa3BUTH 3TOT
3aMBbICe]l y BEIMKOro YU4EHOro He OBbUIO YK€ HU CHJI, HM BPEMEHH, HE TOBOpS
yke 00 OTCYTCTBHH CEphE3HOTO MCTOPHKO-(hmitocodckoro odpa3zoBaHus y ca-
Moyuku. TeM He MeHee, B KocMHU4ecKol ¢unocopun (B AOCTYIHBIX HaM (par-
MEHTaXx) 4ETKO IMPEACTaBlIeHa «UCTHHA O COBOKYITHOM CYIEM» KaK HepapXus
CMBICJIOB IIEJIOT0, HANPSIMYIO, TIPSIMO C MEPBO3IaHHOW MU(OIOTHYECKOH CHIION,
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CBSI3aHHAS C JJMYHBIM CMBICIIOM YeJIOBeUecKoH kH3HU. «Cynp0a cyIiecTB 3aBu-
CHT OT cyab0bI BeeneHHOH. [1oaToMy BCsSKOe pa3yMHOE CYIIECTBO JIOJKHO MPO-
HUKHYTBCSI UCTOpHel BceneHHOW. [IpaBmiibHOE TpescTaBieHue O cynp0e Koc-
MoOca €cThb, CTaJlo OBITh, IPE/ICTABIICHUE O CY/AbOE YeIOoBeKa, )KUBOTHBIX pacTe-
HUM 1 HEOpPraHUYECKON MAaTEPUN».

6. Bo3Bpamaromas Hac K MCTOKaM eBpONEHCKON (M MUPOBOI) KYJIBTYPHI
W HAcTpauMBaloIlas Ha  aKTUBHOE  TNpUHATHE Mupa  (unocodus
K.9. [InonkoBCKOro COOTBETCTBYET XaWAETT€POBCKOMY OMHCAHUIO «HEMOBTO-
PHUMOID» TTO3UIIMY 3aI1aTHOTO YeSIOBEKA: HE TTOKOPHOE MOJAYHHEHNE CyAb0e U He
TIONBITKA YIPABJIEHHS TEKYIeH NCTOpHEl, a COOTBETCTBUE BBICIIUM OHTOJIOTH-
YECKUM 3aJjauaM — OCYIIECTBJIEHUs cedsl Kak JOCTOWHOro rpaxkaanuHa Kocmo-
ca.

3THUKA U COIUAJIbHBIN ITPOT'PECC
B KOCMUYECKOM ®UJIOCOPUH K.3. IUOJIKOBCKOI'O
Ban Xynbxya

Iporpamma I{MOTKOBCKOTO 0 KOCMHUYECKOM OyJIyIIeM YelioBeyecTBa —
JOKTPUHA O BBDKMBAHWUM M pa3BuTHH. B cBomx paborax K.D. llmoikoBckwuii
OMHUCBIBAET TSDKENOE JKU3HEHHOE MOJIOXKEHHE YeJIOBeUeCTBa: JTypHas, HE3J0po-
Basl MMHUINA, IUIOXHE KWINIIA, XOJIOJ, I'Ps3b, TPy Oonee 6 yacoB u T. 1. Ho kxak
ero yny4muTs? OH BBIIBUHYJ T'POMAJHBIA MPOEKT pa3BUTHUS YETIOBEUECTBA ITy-
TeM IpeoOpa3oBaHMs OOIECTBA, NMPHUPOABI U CaMOr0 YeJOBeKa. JTOT IMPOEKT
pa3aensIoT Ha ABa dTana: 3tan 3emun u 3tan KocMoca.

1. ITepssrit 3Tan. ['maBHas 3aadya 3TOro dTama COCTOMT B MpeoOpa3oBa-
HHUH OOIIECTBEHHOT'O YCTPOWCTBA, MOBHIIIEHUH KauyecTBa YeJIoBeKa, Mpeoodpaso-
BaHUU 3eMJIM U NMpHUpOJsl. Bo-mepBrIX, HAI0 CO34aTh HUAEAbHBIN COIMATbHBIMN
ctpoit. OOIIECTBO MPEAOCTABISACT KaXJIOMY YCIIOBEKY YYaCTOK 3EMITH, YTOOBI
OH TOJTy4YHJI HEOOXOAMMOE JUIsl CYIIECTBOBAHHS CEMBbH, 3aHHUMAsiCh 3€MIIE/ICIIH-
eM. B To jxe BpeMs Hy)KHO pa3BUBaTh MPOMBINUIEHHOCTb. OBlIaJieB TEXHUKOM,
JIFO/IU TIOKOPSIFOT MPUPOLTY, «pa3OuparoT 3eMJIro 10 LeHTpay, J00bIBasi BCe HYX-
HO€ JUIs IPOMBIIUIEHHOTO NPOU3BOACTBA. BO-BTOpBIX, MCHONB3ysd TEXHUKY,
YEJOBEYECTBO MTPeoOpa3yeT NPHPOJHBIE YCIOBHS, BKIIOUas BO3AYyX, MOpPE, XO-
JIOZHBIE M CyXHe ITYCTBIHH, KMBOTHBIX M PACTEHHUS U T. M., YTOOBI XKHUThH OoJee
KoM(OopTHO, Jydnieii )kn3Hbi0. B-TpeTbux, L{HONKOBCKMIA BBICOKO IEHHUT POJIb
reHus-npe3uneHTa. B cBoux paboTax oH JaeT MHOTO COBETOB O BHEIOOpE T'€HH-
aJIBHOTO NPE3UJIEHTa MyTeM NPSIMBIX BEIOOPOB, Yepe3 KOTOpble BeCh MUP 00be-
JIMHSETCS. B OJHO Iiejoe. TakuMm oOpa3oM, KM3Hb YEIOBEYECTBA YIYYIITHTCS.
OHO MONYYHT JyYIHME >KWIIUIIA, OJEXKAY, IHILY, 3/I0pOBbE, M30aBJIEHHE OT
CTpaxa CMepTH...

2. Bropoit sran. I{uonkoBckuil cuuraer, 4to 3emiisi HECOBEpILEHHA, Ha
Hell YeJoBeYecTBY TPYIHO HONYYUTh BeuHoe cuacthe. CyactimBoe Oymyiiee
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YeJjoBeyecTBa 00s3aTeIbHO OY/IET CBsA3aHO ¢ MOKOpeHueM kKocMmoca. OH pazfe-
JISIET TIPOIecC MTOKOPEHHsT KOCMOoca Ha JIBa MIara: IepBblii 11ar — IepeceieHue B
npenenax ColHEUYHON CUCTEMBL. BTOPOIt mar — K MHBIM COJTHIIAM.

['moGaneHBI MPOCKT Pa3BUTHS YEIOBEYECTBA, BBIABUHYTHIN [[HOMKOB-
CKUM, 3aJIOKWIT Qrioco@ckuii pyHAaAMEHT U1 CO3JaHus KOCMOHaBTHKA. Ho,
4epes3 MOYTH CTOJIETHE , COOTBETCTBYET JIM ATOT MPOEKT COBPEMEHHOM ATHKE?

Otudeckue npobiemMsl B punocoduu [nonkosckoro. Bo BpeMena, koraa
*u [[MOTKOBCKUI, YEeTOBEUYECTBY, KaK BCETrJ/Ia, MPEACTOSIa CPOYHAS M HEOT-
JIOXKHASI 3aJ]]a9a; pa3peluTh MpoOJieMy BEDKUBAHUS U pa3BUTHS. B 3ToM cocTo-
UT ¥ 11eb npoekra [{uonkosckoro. Ho MeHsieTcss BpeMs, U mpoOieMaTHKa TOXKE
npereprieBaer n3MeneHus. B XXI Beke mepes 4enoBe4ecTBOM CTOHUT MpodieMa
IUTOXOH cpeabl U dKojornd. HeoOXommMo CHOBa NepecMOTpeTh KYIBTYPHOE
HaclleIve YeTI0BeUecTBa.

[IpoekT 1IMONKOBCKOTO KacaeTcs MHOTHX JTHYCCKHX mpobieM. Bo-
nepBbIX, [IMOIKOBCKMIA 3aIuMinaeT eJuHeHHWe Bcero 4denoBeuectBa. C omHON
CTOPOHBI, SIUHCHHUE YETIOBEUCCTBA MOOCUT TUTOXUC JKU3HEHHBIC YCIIOBUS, IMO-
JIYYUT HEOOXOAUMOE JUTSI TTOAJCPIKKU KU3HH, HATIPUMED, MUIILY, KWIUIIE U T.
., MHAYE CTAHET >KEPTBOM XWIHBIX 3BEpeH U BPaXIEOHBIX Cuil mpupoabl. C
JIPYrof CTOPOHBI, €IMHEHNE BCErO YEIOBEYECTBA B OIHO IIEJI0€ MOXKET YHHUTO-
XKUTH BOHHY. [[HOTKOBCKUII CUMTAET, YTO HEOOXOAMMO 00S3aTENBHO 3aMPETUTh
MIPOM3BOJICTBO OPYXHsI, aHHYJIMPOBATh Ka3Hb. Bce denoBeyecTBO — 3TO 0OJIb-
mast ceMbs. Bce B Hell JOJDKHBI )KUTh MUPHOWM JKU3HBI0. OH BO3pakaeT MPOTHUB
JIFOOBIX 3JIBIX MMOCTYIKOB — HACWIIHS, YOUHCTBA, BOWH. TeXHHKAa MOXET JIeNIaTh
u 100po, 1 370. LInonKoBCKUil KaTeropuiyecKy BO3pakaeT MPOTUB HCIOJIb30Ba-
HUS M300pEeTaTEeNbCTBA JIISI BOCHHBIX IICJICH.

B xonne XX Beka amepukaner Denis Goulet B cBoeit kaure «Develop-
ment Ethics» BRIIBUHYI OIUH U3 JBYX CTPATEIMYCCKUX MPUHIUIIOB O PA3BUTUH
BceoOuiee enquHeHne. ToNbKO 3TUM IyTeM OCYIIECTBHUTCS pa3BUTHE BCETO Yelio-
BedyecTBa. HesaBrcuMasi KOMECCHS, M3Yydalomlias MEKIyHAPOIHBIC IPOOJIEMBI
Pa3BUTHSI, TOXKE CUYUTACT CIUHCHUE HPABCTBEHHBIM METOMOM IS Pa3pelicHUs
MpoOJIEeMBl HUIICTHI U HEpa3BUTOCTH Bceell 3emun. OYEeBHIHO, OOBEIUHEHUE
BCETO YeIOBEYECTBA OYE€Hb Ba)KHO B JIF000E BPEMSI, OHO UTPAET OYEeHb OOJIBIIYIO
poIb.

Bo-BTophix, [{10oNKOBCKHUI cUnTaET, YTO OOIIECTBO U POJTUTEITH JTOJIMKHEI
HECTH OTBETCTBEHHOCTh 32 POXJIEHHE, 00ECHeyrBaTh 370POBBE, YM U COBEp-
LIIEHCTBO CIIEAYIOLIETO MOKOJIeHNs1. HecoBepIeHHbIe MOTYT 3aKIt04aTh Opak 1o
uX BBIOOpPY. O HECOBEPIICHHBIX 3a00TATCS, UX JIIOOST, JIHIIH HE JAIOT UM pa3-
MHOXATbhCs, JIUIIAS UX CIIOCOOHOCTH POXKAaTh JIETEH, JeNas BCe 3TO KaK MOXKHO
MUJIOCEPJIHEE, CTApasiCh HE MPUHECTH MM MYKH. TOJIBKO W30paHHBIC UMEIOT
MPaBO Ha POXKJECHHUE JNeTed. DTO JJIsl TOro, YToOBl HE MPOHMCXOAWIIA Iepenada
TUIOXHUX (PaKTOPOB CIEAYIOIEMY OKOJIeHNI0. [TocTeneHHo B KOCMOCE OCTaHyT-
Csl TOJIBKO Pa3yMHBIE, CHIIbHBIC M CYACTIIUBBIC JIFOTH.
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DKOJOrHm4YecKasi 3THKA COBETYET, YTOOBI OOIMIECTBO POAMIO 3IIOPOBBIX,
CUJIBHBIX B (PM3UUECKOM U YMCTBEHHOM OTHOIICHUU JETEH, BOCITUTHIBAIIO B HUX
xoporue kadectBa. Ho OonbHBIC et He 001aal0T CIIOCOOHOCTRIO paboTaTh,
KaK HOpMaJIbHBIC JIFOJM, U OHU HE B COCTOSIHUU TBOPUTH KaKUe-THOO IICHHOCTH,
KOTJa BBIpAacTyT. ECIHM ke HECOBEpIICHHBIC WICHBI OOIIECTBA OYIYyT pPOXKATh
JieTeld, B oOmiecTBe OymeT Bce OONbINe U OOMbINe ICOMIOB U IPYTHX HEMOIHO-
IIEHHBIX JIFOJICH, KOTOphIe IPUOOPETH HEraTUBHBIC HACIICJCTBCHHBIC PU3HAKY.
Bot noueMy 3xonormdyeckas 3ITUKa He BO3pakaeT MPOTUB 3alpeTa K pa3MHOKeE-
HUIO TaKWX Jrofie. Hekoropeie mgake CYUTAIOT HEOOXOMUMBIM YHUYTOKECHUE
Takux Jojel 0e3 crtpamaHuii. MIX TOYka 3peHHsl OCHOBaHAa Ha HEKOTOPHIX Mpa-
BWJIBHBIX MBICIIAX. Bumumo, MHeHUe [[MOTKOBCKOTO YaCTHYHO COOTBETCTBYET
9KOJIOTUYECKOI ITHKE.

CoriacHO SKOJIOTMYECKOM 3THKE, YTOOBI YIYUIIUTH KadecTBO JIIOZAEH,
cleNaTh CIEayolee MOKOJICHHE OOoJiee COBEPIICHHBIM, HEKOTOPHIM HECOBEp-
IICHHBIM HE pa3pemiaroT Pa3MHOXKAThCsA, M 3TO MPUEMIIEMO M HEOOXOJUMO B
HeKOTOphIX cTpaHax. Ho kTo HecoBepiieHHbIN? KoMy Henb3s pasMHOXKATbCA?
DTO CIOXHEIA Bonpoc. ETo TpyaHO onpenenuTh, U TPYIHO HAUTH 00bEKTUBHBIN
kputepuid. [IoaToMy HEOOXOAMMO KpaliHe OCTOPOXKHO OTHOCHUTHCS K 3TOH TpO-
Oneme.

B-tpetbux, y [IHONTKOBCKOTO MBI BHJIUM ¥ CHIIBHBIA QHTPOIIOIICHTPU3M.
UenoBevecTBY HY)KHO HCIIOIB30BAaTh MPUPOJLY, YTOOBI CYIIECTBOBATH M Pa3BH-
Bathcsa. OH cumTaer, 4To I OJIepKaHMs )KU3HU HACEICHHE JODKHO OOPOTh-
csl C IPUPOJIOH, ToOBIBast U3 Hee Hy)kHOoe. OH BEpHT, YTO TPU TOMOIIH TEXHUKH
JIIOIM TIOOEAT MPUPOJLY, 3aCTaBJISS €€ paboTaTh Ha MOJIb3Yy YeloBeUecTBa. Bu-
JIUMO, TI0 MHEHHIO [[MOJIKOBCKOro, YeIOBEYECTBO KaK XO3SMH 3€MJIH TOCIO-
CTBYET W YIpaBJsieT Mpupooi. JIFoau MOTyT B3ATh O3 OrpaHUYCHUS y TIPUPO-
JIBI BCE, YTO 3aXOTAT, HE 00paIias Ha Hee BHUMAaHUS.

[{nonKOBCKHIA COBETYET YEIOBEYECTBY JIOOUTH mpupoxy. C omHOM CTO-
POHBI, OHA SABJISIETCS UCTOYHUKOM OOpa30BaHUS HJICH, OHA JOCTABJISET YJIOBOJb-
cTBUe. Ecu uenoBek JuimaeTcs BICYATICHUH OT BHEIIHETO MHpPA, TO €r0 HICH
MepkHyT. C Ipyro# CTOPOHEI, IPUPOJIA TAET YEIOBEUYCCTBY MHUIY W HEOOXO -
MBbI€ MPOAYKTHI. OYEeBUIHO, IPUYHHA JIFOOBU K MPHUPOJIE, M0 MHEHUIO [[nomKkoB-
CKOT0, IMEHHO B TOM, YTO OHa MOXXET YIOBJICTBOPUTH MaTCPHATIHHBIC U JTyXOB-
HBIC IOTPEeOHOCTH YenoBeka. [Ipupona obagaeT EHHOCTBIO KaK CPEJICTRO.

DKONOrm4IecKasi ITUKa CYUTAET, YTO AHTPOIOIICHTPU3M, HCIIONIb3Ys TpHU-
POy, HE BUJUT €¢ BHYTPEHHIOI I[EHHOCTh, CUMTAsI MPUPOAY CKJIAJIOM CBHIPBS.
OH JTIOOHUT M COXPAHSET MPHUPOY MO MOTPEOHOCTH YEIOBEKA WU IIOTOMY, UYTO
MIPUPOA YIOBIETBOPSIET NOTPEOHOCTH YETIOBEKA.

Kpome Toro, IIHOoMKOBCKUII CYUTAET, YTO B MUPE HE JOIDKHO OBITH YKU-
BOTHBIX. Hy)KHO YHHYTOXHTH Jieca, HECOBEPIICHHBIX KHBOTHBIX U PACTCHUS.
OH NaHMCHUXUCT, MPU3HAIOUINN YYBCTBUTEIHHOCTh Bcel BceneHHoM, mosTomy
OH COBETYET HE MPUYUHSITH CTPaJaHHe, KOTJIa YHUYTOXKAIOT HECOBEPIICHHBIX
JKUBOTHBIX U PACTCHUSL.
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Brocdepa sBnsieTcst 5K0I0rHIECcKOl CHCTEMOM, COCTOSIIEH U3 YelloBeye-
CTBa, HEYEIOBEUECKUX BUAOB U OKpykKaromed cpeabl. OHU 3aHMMarOT CBOU
HKOJIOTMYECKHE HUILH, COXPaHss paBHOBECHE HKOJOTMYECKOl chcTeMbl. Bee B
HEl B3aMMOCBSI3aHO U B3aMMO3aBUCUMO. PaspylieHue B3auMoCBsA3eH MOXKET
pa3pyluTh ee paBHOBECHUE.

Ecnu monm yOMBarOT M YHUUYTOXKAIOT )KUBOTHBIX M PACTEHHsI, BEIPYOatOT
Jleca, TO Mbl MOXKEM IOTEPSITh HE TOJIBKO ITOJIE3HBIE IS JIFO/IEH MOPOBI, HO H
TIOPOJIBI, CIIOCOOHBIE COXPAHSTH PaBHOBECHE HKOJIOTMUECKOW CHCTEMBI. BhIMu-
paHue PacTUTENBHOI'0 U XMBOTHOTO MHUpPa pa3pyLIUT HOPMaIbHYIO KOHCTPYK-
LIMOHHYIO CBSI3b M PaBHOBECHE DKOJIOTHUYECKOIH cHUcTeMBbl. UTOObI BBITH W3 Ts-
KEJIOr0 HKOJIOTMYECKOr0 TOJIOKEHUS, HEOOXOANMO W3MEHHUTH TPaJUIOHHBINA
AHTPOINOIEHTPHU3M, PETYINPOBATH CBSI3b MEXIY UEIOBEKOM M MPUPOJIOH, OCY-
IIECTBJISISI HEYKJIIOHHOE, YCTOWYHMBOE Pa3BUTHE.

OpHuM coBOM, NMpoeKT [[MOTKOBCKOro 0 pa3BUTHM YeJIOBEUYECTBA CO-
JIEP>)KUT MHOTO TOJIOKHTENbHBIX (DaKTOpOB, M, O€3yCIIOBHO, MBI JOJDKHBI HX
HacienoBaTh. Ho B HeM 0OHapyXHBalOTCS W OTPUIATENBHBIE, aHTUIKOJIOTHYE-
CKHE, HECOOTBETCTBYIOIME COBPEMEHHOMY JIyXy Halllero BeKa WJeH, KOTOphIe
HaM HaJI0 UI3MEHUTH 110 TPEOOBAHUIO BEKa.

MOJIEJIb OBIIECTBA BYJIYIIEIO KAK OTPAKEHUE CBOWICTB
HOBOI'O YEJIOBEKA (K.3. IUOJIKOBCKHWM U JI.)1. AH/IPEEB)
B.U. AnekceeBa

[pencraBuTeNN pycCKOro KOCMHU3Ma B OOJIbILIEH MJIM MEHbILEH CTENeHU
YN BHUMaHHUE CTPYKTYpe, CBOMCTBAaM M IapamMerpam oOIecTBa Oyyiero,
YTIBEpXkKJasi OIpEIeNeHHBIN XapakTep BEKTOpa OOIIECTBEHHOTO pa3BUTHS
(A.B. CyxoBo-KooObutnH, B.C. ConoseB, H.®D. ®denopo, H.A. Mopo3os,
C.H. bynrakos, H.T. Xonomustii, = B.H. MypaBseB,  B.U. Bepnanckuii,
H.K. Pepux, E.W. Pepux). Becbma mepcneKTHBHBIM IIPEICTaBISIETCS CPaBHH-
TENBHBIA aHAU3 OJM3KUX 10 yXy Waed 00yCTpoicTBa 00IecTBa OYayIIero B
yuenusax K.3. [{uonkosckoro u J.JI. AnapeeBa. DTO €IMHOMBICIHE BHITEKAET
n3 o0IIHOCTH moaxoaa oboux (GrirocodoB K 3aKOHOMEPHOCTSIM UEJIOBEYECKON
HCTOPHH U JIETEPMUHAHTAM COMAILHOTO CTPOUTENIBCTBA.

ApXeTurbl, KOTOpble MOXKHO BBIACIHTH BO B3MIsaax L[pMonkoBckoro u
AmnyipeeBa (BrpoueM, Kak 1 BceX (uitoco(oB-KOCMUCTOB), 3aKITFOYAIOTCS B CIIe-
nytomeM. 1. OHTOJIOTHYHOCTH O0IIeCTBEHHOro ObITHs. 2. BexTop mporpeccus-
Horo pasButwus. 3. [lepmoamsanusi UCTOPHM, MCXOAAIIAs M3 CTEIEHEeH coBep-
IIIEHCTBA MJIM HECOBEPIIEHCTBA OOIECTBA, & TAK)XKE U3 CTETIEHH Pa3JeJIeHHOCTH
WM 00BETUHEHHOCTH OT/EIBHBIX COLMAIBHBIX €AMHUIL (HAIIUH, COIMONCTOPH-
YeCKHe OpraHM3MBbl, TOCylapcTBa, KOHTHHEHTHI). 4. [mobGanbHble MaciiTaObl
ofIecTBa Kak HEeJI0CTHOCTH (oOmieruiaHeTapHoe rocynaapctBo Pozer Mupa mo
AHJpeeBy WIN COI03 KOCMHYECKUX 00ImMH 1o {uonkosckomy). 5. TIpsmast 3a-
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BHCHMOCTb ITPUHIIMIIOB COIIMAIBHOTO YCTPOMCTBA OT BHYTPEHHETO MUpPa YJICHOB
o0IecTBa: MX MHPOBO33PEHUS, LEJeNnojaranus, JOMHHUPYIOMIHX IMOTpeOHO-
CTEeH, COLMAIbHBIX CBOWCTB JIMYHOCTH.

CopepkaHueM JOKJIaAa SIBJISETCA aHAIM3 NOCIEAHEN MO3UIMHU, TO €CTh
OTpa)keHHs WHAMBUIYaIbHBIX CBOMCTB JINYHOCTH KaK B IUIAHUPOBAHWUHM CaMHUX
COLMAJIBHBIX c(ep, TaK ¥ UX QYHKINOHAIBHOM HArpy>KeHHOCTH.

1. JleMokpaTu3M XapakTepa, OTKPBITOCTb 10 OTHOIIEHHIO K KaXIOMY
YeJI0BeKy 0€30THOCHTEIFHO PACOBON IMPHHA/IEKHOCTH U YOXKICHUH; TIPHHIIMIT
PaBEeHCTBA TNPHUBEAET K BHIPABHUBAHUIO YPOBHS JKW3HM HACEIEHHS ILUIAHETHL.
Cpencreamu Uit 3TOTO CTaHYT CO3JaHME MOIIHOM MaTepHabHO-TEXHUYECKON
0a3pl, IPUOPHUTETHBIE (DMHAHCOBBIE BJIMBAaHHS B CTPOHMTEIBHYIO OTpacib, CO-
KpaleHue pabouero aHs, nepepacrnpeesieHre JOX010B BHICOKOPAa3BUTHIX CTPaH
B IIOJIb3Y BCEX OCTaJbHBIX. OCBOEHUE BEJIHMKUX ITYCTHIHb, YTEIUIEHHE MTOSIPHBIX
obyacteil ¥ 30H BEYHOW MEp3JIOTHI, pPacyMCTKa JIECOB B TPOIHMYECKOM IOsice
CO3/1ayT YCJIOBUS JUIsl pABHOMEPHOIO PaclpoCTPaHEHHs LUBWIN3ALUY 110 10-
BEPXHOCTH 3€MHOT0 mapa. [[puHIII paBHOMEPHOTO U TTOJTHOIO OCBOCHHS 3EM-
HBIX PECYPCOB B Tpy/e AHJpeeBa BHIPaKEH YPE3BbIYAHO JJAKOHUYHO, B CTATh-
s1x 1{MOTKOBCKOr0 — MONHO U Pa3BEPHYTO.

2. TloTpeOHOCTh B MPYKECKOM OOIICHUHA U COBMECTHOM KOJIJICKTHBHOM
JIEWCTBHH, JPYKECKOE PACIOIOKEHNE K APYIMM HAIlOHAJIBHOCTSIM, HHTEPEC K
KYJIBTYpE BCEX CTpaH MHPA, a TAK)KE CO3/IaHHE MaTepHaIbHO-TEXHUUECKOH 0a3bl
00IEMHUPOBOTO XO3SIMCTBA JWKTYIOT YCIIOBUSI JJIsl Pa3BUTUS MEXKOHTHHEH-
TaNbHOro TpaHcnoprta. [lo onucanusiM AHzpeeBa, BO3HUKHYT MEpUIMOHABHbIE
W TpaHCKOHTHHEHTaJbHBbIE Maructpanu. Marucrpans Keiinrayn—Kanp 3aBep-
mmTes U Oyner npomoinkeHa yepe3 Kaskas go [lerporpama. dpyras — mepece-
4eT Bco 3amaaHylo AQpHKy M 1O TOABOJHBIM TOHHENSIM nox ['mOpantapom u
Jlamanmem nocturHer JlonnoHa. Bo3HukHeT apo-a3uaTcKuid JKeNe3HbIH MyTh
ot Caiirona uepes Kanbkyrry, barnan, Kaup mo Kacabnanku. Bo3HukHer Bemu-
kuit myTh 13 Mockssl yepe3 Tamkent u KaOyn B lenu. [lonsipaas maructpais B
Cubupu cBsoxker Bopkyty ¢ LlentpansHoit EBponoii u uepes tynHens moj be-
PHHTOBBIM TIPOJIUBOM C JKEJIE3HOJOPO)KHON CEThI0 AMEPUKH. OJTH IPOEKTHI
BeCbMa HAaIlOMHUHAIOT emle Oojiee KapAuHaIbHbIE Hien LlmomkoBckoro o rio-
0aJbHOM HAa3eMHOM M '€OKOCMHYECKOM TpaHcmnopre. U 31eck HeoOX0quMo oT-
METHUTh, 4TO Haes AHApeeBa BhIpaXEHA YPE3BBIYAIHO JIAKOHWMYHO, uaes L{non-
KOBCKOT'O Pa3BepHyTa BO MHOTHX HAyYHO-TEXHUYECKUX TPYAaX.

3. [IpuHLIHMIT YHUBEPCATLHOTO MHUPOBO33PEHUS, BBIIBUHYTHIN [[HM0OIKOB-
CKUM, CHHTE3UpYET oOIlnepenuruo3nsie, Gunocopckue M HaydHblE 3HAHUS U
yOexJeHus, 4To OOBEKTUBHPYETCS B YHHMBEPCAJILHOM THIIE PEIUIHO3HO-
KYJIbTYPHO-OBITOBOTO CTPOUTENHCTBA. [IpakTHYecKH TakoW ke MO3UIHHU TpH-
JepxuBaiics U AHJIpeeB, ykasbiBas, uyto Po3a Mupa mpenctaButr coboil He
TOJBKO OOLIEMUPOBYIO FOCYJapCTBEHHYIO WM HAArOCyJapCTBEHHYIO CTPYKTY-
Py, HO ¥ HOBYIO PEIMTHO3HYIO OpraHHW3AIMIO, BKIIOYAIONIYIO NpEICTaBUTEIeH
BCEX PENIMTHI CBETIIOro Havasa. 37ech He0OXOAMMO BBIAEIHUTH JBa acrekTa. C
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OJHOM CTOPOHBI, MPOUCXONUT PACITUPEHHE MUPOBO33PEHUS KaXIOTO YEIOBEKa,
YTO BeAET K 00OOralieHHI0 ero cOOCTBEHHON CMBICIIOKU3HEHHON OpHEHTAIIH,
TOJIEPAHTHOCTH, TEPITUMOCTH U YMEHHUIO YUUThCS Yy Apyrux noaei. C mpyroi
CTOPOHBI, CaM CHHTETHYECKUHN MMOIXO0]] JOTMIECKUM 00pa30M MPUBOAUT K CHH-
TETUYECKOMY THITY TOPOJICKON KYJIBTYPhI, B paMKaX KOTOPOH YETOBEK CMOMKET
YIOBJIETBOPATH MPAKTUUECKH BCE MaTepHajbHbIE W TyXOBHbBIE MOTPEOHOCTH B
OJTHOM MECTe.

AmnsipeeB ykasbIBaeT: OyIyT CO37aHbl MHOXXECTBEHHBIE OYard HOBOWM
KYJBTYPhl CHHTETHUECKOT'O THITA, OJHOBPEMEHHO BKIIIOUAIOIINE B CeOs JKUITbIE
KOMIIEKCHI, MTAPKOBBIE 30HBI, IIEHTPhI HAPOIHBIX IMPA3IHUKOB, UCTOPHUYECKUE
MaMSITHUKHA, OOBEKThI KYJIBTYPHOrO HA3HAYCHUSI, PSAJl PETUTHO3HBIX XPaMOB.
HckyccTBO OBITOBOTO M KYJIBTOBOI'O CTPOUTEIHCTBA, apPXUTEKTYPa, HKHUBOMHUCH,
CKYIBITYpPa, MApPKOBOE U CaTOBOMYCCKOE UCKYCCTBO, I[BETOBOJCTBO CO3MAIyT
aHCaMOJIM JUUTS JKU3HM BCECTOPOHHE PAa3BUTOrO YEJIOBEKA W JUISi BOCIIHMTAHHS
MOJIOZBIX MOKOJIEHUH. ['OpOJICKHe 30HBI BKJIHOYAT B CEOS JKUIIbIE KOMILIEKCHI,
MUCTEPHAIIBI, MEIAUTOPHH, TEATPHI, MY3€H, PEIUTHO3HO-PUIOCOPCKHE aKaje-
MUH U YHUBEPCHUTETHI, rajieper, GUaocopuaTsl, CTaAUOHBI U OYAyT YepeoBaTh-
¢s1 ¢ pouraMu u BogoeMamu. [1000HbBIN KOMIUIEKC CTAHET CPEAOTOYHEM TYXOB-
HOU, PeJIMTHO3HOM, KyJbTYPHOMN, HAyYHOU JKU3HU FOPOJA, EHTPOM HAPOIHBIX
Mpa3HOBAHUM, YECTBOBAHUMN, MACCOBBIX OOrOCIYXECHUH, MIECCTBHIA, CIIOPTHB-
HBIX COCTs3aHMi. BOT OmMcaHHe MEIUTOPUS: KaXKIbIA JKENAOINI MOXKET IM0-
CBATUTH CeOS MOJIMTBE, UTEHHIO JYXOBHOU JIMTEPATyphl, YEIUHEHHOMY pa3-
MbIUIeHUI0. OKPYXEHHBIH THXUM CaloM, Pa3eJeHHbIH Ha HEOOJNbIINE 3BYKO-
H30JMPOBAHHBIE TIOMEIIEHUsI, MEIUTOPHI MPEACTABIAET CO00M KPyriyro Oar-
HIO B HECKOJBKO 3Ta)kei. BOKpYyr IeCTHUYHO-TU(DTOBON KIETKH pajdycamu
pacronaratoTcsi OJHOTUIHBIE KAOWHETBI C YJOOHBIM KPECIOM, KYIIETKOM,
MUCBMEHHBIM CTOJIOM. B pacropshkeHur MoceTUTeNst HaXOISTCS BCe HEOOX O/TH-
MbI€ MPEAMETHI IS OTIPABIICHUS PEMIHO3ZHOrO 00psaa B JIO0OH TpaguInu:
I[BETHI, 3¢pHA, MUHEPAJIBI, APOMATHUECKHE BEIIECTBA, UKOHBI M IPYTHE H300pa-
xeHus. Ha mepBoM 3Taxke 37aHus 00OpYAOBaHA PEITUTHO3HO-(rmocodcekas
oubmmoreka. CymectByer wu  ¢wiocopuar — 0codoe  KyIbTYPHO-
MIPOCBETUTENIFHOE U PEITUTUO3HO-00pPa30BaTEIbHOE YUPEkKIACHUE. 3/1eCh JKe Ha-
XOJSATCS TIOMEIICHUS [T BRICTABOK, JICKITHIA, KOH(EPEHITHH, coOece0BaHuUIA.

He MeHee KOHKpETHBI, YOEIMTEIbHBI W IPUBJIEKATEIbHBI MOT00HBIE
OIMUCAHUST KU (KOMMYH, OOIIMH) OYAyIIEro B MHOTOYHUCIEHHBIX CTAThIX
I{HOTKOBCKOr0, MOCBSIICHHBIX COIMATIBHONU MpoOJieMaThHKe. MBI HAXOIUM B
HHUX TOT € [TOXO0/I: COBMEIIeHHE (PU3NUECKOro U YMCTBEHHOIO TPY/a, Tpy/a U
OT/IbIXa, YepEeIOBAHUE pa3HbIX (POPM TpyJAa IO KEIAHWI0 pabOTHHKA; OOIIHp-
HbIe OMOJIMOTEKM W YWTAIIGHU, SCIM W WIKOJNBI JUIS JIETEH pa3HOro BO3pacTa,
KOMIUIEKCBI 3€JICHBIX HACAXKICHHWH JUIS MPOTYJIO0K M HMHTEJUIEKTYaJbHBIX pa3-
MbiieHni. O6pa3 Mmog0OHBIX KOMILIEKCOB, CIIOCOOHBIX BCECTOPOHHE YIOBJIE-
TBOPUTH MOTPEOHOCTH KYJIbTYPHOTO YEIOBEKA, MPEACTABISIET COOOM HIEI0 To-
pona-caga Oyaymiero W, OJHOBPEMCHHO, aHTUIION COBPEMEHHOW HIACONIOTUU
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IpajioCTPOUTENLCTBA, BCE OOJice pas3ensionieii moTpeOHOCTH YeloBeKa Ha BCe
0oJiee MEJIKUE aCIIEKTHL.

HUJIEH K.9. HUOJKOBCKOI'O
N 3BOJIOMUAOHHAS TEOPUS IO3HAHUS
N.T'. PeGemenkoBa

Tema 3BOIONMY YETOBEYECKOTO ITO3HAHUS, €r0 MPUPOIHBIX OCHOBAHUH
1 MCTOKOB — OJIHA M3 TE€M, OTYETJIMBO NMpPO3BYy4aBIIas B GuiIocohuu 1 Hayke
XX Beka u obcyxnaemasi B IepBOi Jekaje Tekyero crojaerus. O0 3ToMm cBu-
JIETENILCTBYIOT KaK MEXKAMCIMIUIMHAPHBIE IIKOJIBI, BO3HHUKIIWE 33 PYOEKOM,
HanpuMep, IIKOoJIa aBCTPUICKOTo uccienoBarens, Jaypeara HobeneBckoii npe-
mun Konpana Jlopenna (1903—-1989) — omHOro M3 OCHOBOIOJOXHHKOB 3BO-
JIIOIIMOHHOM Teopuy no3HaHus (Hapsany ¢ K. [Tonmepom), Tak U cymiecTBoBaHHE
HAayYHBIX YUPEXKICHUH MEXIYHapOJAHOI'O YPOBHS, COTPYIHHKHA KOTOPBIX 3aHH-
MaroTcs 3TOW TeMoi — WMHCTUTYTa HCClIeNOBaHUs SBOJIOLMK W TIO3HAHUS
nm. K. Jlopenna (Ansrendepr, ABCTpHs) U CEKTOpPaA SBOJIOIIMOHHON SIHCTEMO-
noruu UHeruryra dunocodpuu Poccuiickoli akagemun Hayk. B cBsi3u co cka-
3aHHBIM MOXXHO HallOMHUTH O TOM, YTO TOYKOH OTCYETa B MCTOPHUM CTaHOBIIE-
HUSI COBPEMEHHOT'O HBOJIOIMOHHOrO TOAX0/a K MO3HAHUIO MOXKHO CUHTATh M3-
BecTHyto KHUTYy K. Jlopenma «Ilo3anu 3epkanay, omyoaukoBaHHy®o B 1973 roay
U COoMep KaBIIyIO B ce0e OCHOBHBIE MOJIOKEHHS ATOTO TOAX0/Ia.

[IpumeuvarensHbIM siBisieTcss To, yTo KoHcrantun DpyapnoBuu [{uon-
KOBCKHH 3aJI0JITO, TI0 KpalfHel Mepe, 3a YeThIpe JECATHIIETHUS J0 TOSBICHHS Ha
3anazne ykazaHHoi kauru K. JlopeHna, BbICKa3bIBall MHOTO UJIEH OTHOCUTEIBHO
TIO3HAHMS, BOZHHUKHOBEHUS B IIPOIIECCE ABOJIOLUM CIHOCOOHOCTEH K IO3HaBa-
TENFHOM JIESTEIBHOCTH, AHAJIOTHMYHBIX H/ESIM COBPEMEHHOH 3BOJIOIIMOHHOM
TEOPHH MTO3HAHMSI.

Jlis mokasaTenbCcTBa 3TOTO YTBEPXKICHHUSI 00paTHMCS K CBHJIETENbCTBAM
A.JL. UmxeBckoro, 3ahMKCHPOBaHHBIM B JINTEPATYypHOW 3amucu ero Oecerpl ¢
uonkosckuM, coctosBuiecs B 1932 roxy.

Kak cBuzmerenscrBoBan UmxeBckuid, [[MOTKOBCKUI CTaBUI B 3TOM Oece-
Jie MHOT'O BOIIPOCOB, SIBHO MTOKa3bIBAIOIIMX HE TOJHKO €ro MHTEPEC K IBONIOLH-
OHHO-3ITUCTEMOJIOTHYECKOH ITpo0IeMaTrKe, HO U €ro MOMBITKH OTBETHTh Ha ATH
Borpockl. Harprumep, KpUTHUECKH OTHOCSCH K MEXaHHYECKHM M YITPOIIEHHBIM
OOBSCHEHUSIM TICUXUKH TOCPEICTBOM «CEYEHOBCKMX PE(IIEKCOB» M «IIaBJIOB-
CKHX CIIIOHEH», OH Bomporan: «Her 11 B MO3roBoi MaTepuy 3JIeMEHTOB MBICIH
W CO3HaHUS, BHIPA0OTAHHBIX HA NMPOTSHKEHUH MUJUIMOHOB JIET U CBOOOIHBIX OT
pedaekTopHBIX anmapaToB, Ja)Xe CaMbIX CIOKHBIX7».

[{1OTKOBCKHH C MOJIEMUYECKUM 3aJI0pPOM TOBOPHJI O TOME UYTO «HEJb3S
OTpHUIIATH OCHOBHOTO CBOWCTBAa MaTEPUU — <OKEJIAHUS JKUTH)» U, HAKOHEll, /10-
cie munuapoa rem — nosuasams. V1 BoT nepen Bamu LIMOIKOBCKUIA, KOTOPBIN
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KaK 9acTh MaT€pPHUHU XOYET MO3HATh: 3a4eM 3TO HY)KHO €i, MaTepHH, B € KOCMH-
YECKOM CMBICTIE?».

B nmanore nByx y4eHbIX mpoOiiemMa SBOIIOMUHN MaTEpHH, KOCMOCa, J10XO0-
JIIeH /10 BOSHUKHOBEHMS YEJIOBEKA, HAJEIEHHOrO OpraHOM MO3HAHUS —
c(OpMHUPOBAHHOM B XO7I€ 3TOH SBOIIOINH MO3TOM, ITOJHUMAJIACh MHOTOKPATHO,
Oornee oHa ObuIa, KaK MPENCTABISIETCS, €r0 CMBICIOBON ocbro. OOpaTuMcs ere
pa3 k paccyxneHusM L{nonkoBckoro. KakoBo OTHOIIEHHE KOJIMYECTBA MBICIS-
el MaTepuu K HeMbICIAIIEeNH? — Bompoman y4eHslil. 1 cam oTBedan: «...npu
TIONBITKE HAWTH OTHOIIEHHWE, MBI MIOJIy4aeM COBEPLIEHHO HE3aMETHYIO BEIHYH-
HY, Ja)Ke C YYETOM TeX T'€0JOrMYecKUX MEepHOI0B, KOT/a KU YenoBek. B Mupe
HEM3MEepUMO OOJIbIIIe KaMHs, YEM MBICIH, OOJIbIIE OTHS, YeM MO3TOBOH MaTe-
pum». Ho mocine sToro ObUTM MOCTaBJIEHBI OYEpEIHBIE BOIPOCHI: HYXKHBI JIH
TIPUPOJIE MO3TOBasi MaTepysl ¥ MBICIIb YeJloBeKa? A MOXKET ObITh, OHa — MBICITb,
CO3HaHUE — He HyxHa npupojae? OTBeT ObUT 1aH OTHO3HAYHBIN U ONTUMUCTH-
YECKHii: pa3 OHa, T. €. MBICJIb, CYIIECTBYET, TO OHA HyXHa npupone. OqHako, B
9TOM ITYHKTE KaK pa3 M 3aKJII04eHa CyliecTBeHHas, (uocodcekas npodiema —
npobsieMa He0OXOIUMOCTH BO3HMKHOBEHHS B XO/€ KOCMHYECKOW 3BOJIOLMU
MBICIISIIIEr0, MO3HAIONIETO CYIIECTBA, a TAaKXKe ero IperHa3HaudeHus. Yike ee
MIOCTaHOBKA, 110 BBIpAXKEHHIO 1[MONKOBCKOTr0o, — MPHOIMKEHHE KK CYTH BCErO
cymero». Jta mpobiieMa Kak pa3 W SBJISeTCs OJHOW M3 IEHTPAIBHBIX MPOOIeM
COBPEMEHHOH 3BOJTIOIIMOHHON TEOPHUH TTO3HAHUSL.

[{nonkoBckuii B cBOMX (HIOCO(CKUX paCCYKIECHHIX, MOXKHO CKa3aTb,
c(hOpMYIMPOBAII IOJIOKEHNUS, BECbMAa CXOJIHBIE C ITOJIOKEHUSIMH 3TOH Teopun. C
€ro TOYKH 3pEHHs], CYIIECTBOBAHUE B NMPHPOAE MO3TOBOrO ammapara, HOo3Haro-
IIero camMoro ceds, B ©3BECTHOW Mepe, ecTh (PaKT Benyaiiiiero 3HauyeHus, Gakr
HCKJIFOYUTEIBHBIHN 1O cBoeMy (pritocodckomy, mo3HaBATEIFHOMY 3HAYCHUIO. B
TIPUPOJIE CYIIECTBYET, YTBEPXK/all YISHBIH, MO3TOBOM amnmapat 4eioBeKa, a Juis
3TOr0 MOHAA0OWIINCh MUJUTHAP/ABI JIET, 3HaYHUT, OH npupoae Heodxonum. Ilon
STHMHU paccyXIeHusMH L{[10IKOBCKOr0, Kak IpeICTaBIsIeTCs, MOTJIH OBl IO/IIH-
caTbCsl OCHOBOIIOJIOKHUKH 3BOJIIOIMOHHON TEOPWH TO3HAHMS U UX COBPEMEH-
HBIE [TOCIIEA0BATEIH.

MPO®ECCHUOHAJIBHOE COOBHIECTBO KOCMOHABTOB
KAK COILIAAJIbHBIN HHCTUTYT:
METOJOJOI'MYECKHUE U ITIPAKTUYECKHUE ACIIEKTbI
JI.B. NBanosa, C.B. Kpuueckuit

12 anpens 1961 r. ¢ nmonera KO.A. I'arapuna Havanach HOBas 3pa B OcC-
BOEGHUH KOCMOCa M Pa3BUTHUH YEJOBEUECTBA, OHO IMOJYYHIO HOBOE — BHE3EM-
HOE M3MEPEHHUE W BaXKHEHIIUI UMITYJIbC JJIS Pa3BUTHS, B T. 4. B KOHTEKCTE WH-
CTUTYaJIU3aIlUi HOBOU MPO(eCcCHy W HOBBIX COIMABHBIX CTPYKTYp. BosHuKIa
npodeccus «KKOCMOHABTY», chopMHUpoBaIUCh OTps] KOCMOHABTOB M BCE TPO-
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(eccuonanpHOe coobmecTBo kocMoHaBToB ([ICK), koTopoe co BpeMeHeM mpe-
BpaTUIIOCh B YHUKAIIBHBIA U BayKHBIHA corranbHblil nHeTHTyT (CH) 0O1mecTsa.

I[ICK — 370 cinoxuBIIAsCS yCTOHUMBAs MepapXUdecKas OpraHU3alloH-
Hasl CTPYKTypa, OXBaThIBAIOIIAs KOCMOHABTOB, ()OPMBI COBMECTHOH AEATEIBHO-
CTH, COIMAJbHBIE OTHOIIEHHMS, BKITIOYAOIIHE KOMIUIEKC (POPMaJIbHBIX M Hedop-
MaJIbHBIX TPaBWJI, HOPM, NpUHIMIOB, ycraHoBOK. Jlist IICK xapaxrepHsl 00-
WA IpeMeT AesSTEIbHOCTH (ITOJr0TOBKA K BBIMOJHEHUIO KOCMUYECKOT0 MoJIe-
Ta, JACATCIHFHOCTh B IMOJIETaX BHE 3eMIIN); OOIIMEe METOIBI pabOoThI; OOIIEHUE B
XOJIe COBMECTHOMU JIESITEILHOCTA KOCMOHABTOB; MMPOo(eCCHOHANIbHAS ATHKA; CY0-
KYJIbTYpa, a TaKKe KOMIIEKC OTHOILIEHNH CO BCEMH «BHEITHUMNY» UHCTHTYTaMHU
obmiecTsa.

IICK kak CH obnagaer coOTBETCTBYIOIIMMHU 0a30BBIMH XapaKTEPHCTH-
KaMU: HaJIMYWE €IUHOM IeNM, NCTOPUYHOCTh, CUMBOJIMKA, OJaHK, aBTOPHTET,
OO0IIECTBEHHBIE IIEHHOCTH, MPOLENYPHl, CUCTEMa COIMAIBHBIX OTHOIIEHUH H
npyrue. [ICK, kak u mobomy CHU, npucynm cBoum 0cOOEHHOCTH. DTarbl CTa-
Hoenenus u creruduka [ICK kak CU 6putn pacemotpenst panee (JI.B. HMBano-
Ba).

Conmanpnbiii uHCTUTYT [ICK MHOrodyHKIMOHaneH. BakHBIMH KOH-
KPETHBIMH (DYHKIUSIMU SIBIISIIOTCS: 1) OpraHu3anyoHHas (BKJIIOYas CaMOOpTraHy-
3anuro BHyTpu I1CK); 2) HayuHO-HCCIenoBaTeNnbeKast; 2) Mpon3BoJICTBEHHAS; 3)
KOMMYHHUKaTuBHas; 4) mH(pOpMalmoHHas; 5) oOpas3oBarenbHast; 6) BOCIHTA-
TENILHO-NIATPHOTHYECKAs], COL[MATIbHO-OPUEHTAIOHHAs; 7) HHTerpupyromast; 8)
COLMOKYJIBTYpHAs U JP.

Ocobennoctu [ICK kak CM — 3TO 31MTapHOCTh M BBICOKHI COLIM-
anpHbIN cTatyc. [1o pesynbraTtaMm uccnenoanus 71% pecrioHAEHTOB OTBe-
tunu, uyto [ICK sBnsercs anmutoit obmecta. [IpoBosrmamenue 2011 roma
Tomom poccwuiickoii kocMoHaBTHKH (Yka3 I[Ipesunenra Poccum Nell157 ot 31
utosst 2008 r.) nmeer OoNbIIOe 3HAYEHHE HE TOJIBKO IS JItojiel okoeHuit 60-
80-x rr. XX B. Ilpou3omen HOBBIN BCIJIECK UHTEpECa K MUIOTUPYEMONH KOCMO-
HABTHUKE, K Tpodeccuu «KocMOHaBT». B 2011 T. COTHM OpraHU3aIuii MOYTH
BCEX peruoHoB Poccru M HECKONIBKUX JIECSTKOB JIPYTHX CTPAaH MPOBEIU MEpo-
TIPUSITHS, CBSI3aHHBIE C TIEPBHIM ITOJIETOM YEJIOBEKAa B KOCMHUYECKOE MPOCTPAHCT-
BO.

Urto kacaetcs pearenbHocTu OTpsina kocmoHaBToB, IICK comepxkut
yCcTaHOBKY Ha €€ 3 (eKTHBHOCTh, CIIOCOOCTBYSI KOHCOJNHMIALUN 00IIecTBa
Ha OCHOBE oOmerocyaapcTBeHHbIX nHTepecoB. D¢dexruBHocts [ICK 3aBu-
cuT OT 3P PEeKTUBHOCTH TOCYAApPCTBA U OTPACIIH, a TAKKE OT CAMOOPTaHU3aINH
BHYTPH COOOIIECTBA.

C mnepsbix nHed ¢opmupoBanus IICK ero BHyTpeHHHE W BHENIHHE
CBSI3U IOCTOSIHHO pacummpsroTcss u ycnoxHstores. [ICK sBusercs sapom
MUIOTHPYEMOH KOCMOHABTHKH, 00JlaZjaeT MOBBINIEHHON 3HAYUMOCTHIO B
chepe xocmuueckoit nestenbHOcTH (KJI), KOcMuYeckoi oTpaciu U obre-
CTBE B IIEJIOM U IIPH 3TOM HE MOXKET CYIIECTBOBATh ABTOHOMHO.
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[emecooOpa3HbIM SBISIETCS MPEACTOSIICE TPOBEACHUE CPABHUTEIHHOTO
ananmsa [ICK u apyrux npodeccHoHaNBHBIX COOOIIECTB, OMU3KUX K HEMY IO
9KCIIAHCUU B HOBBIC (DM3UUCCKUE MPOCTPAHCTBA U MOBBIIICHHOMY YPOBHIO PHUC-
Ka, 10 0CO0OH COIMAaIbHONW 3HAYMMOCTH JUIS OOIECTBA, K KOTOPHIM, HPEXkKIe
BCEr0, OTHOCSATCS COOOIIECTBA JICTYMKOB M MOPSKOB-TIOIBOJTHUKOB. JTO IMO3BO-
JUT OOJiee KOPPEKTHO W TOYHO OIEHUTH cBoiictBa W Mecto IICK xak CU B
CTPYKTYpe 00IIecTBa.

Ponp IICK xax CHU 3a 50 jgeT moCTOSHHO MEHsIach, HO BCErja MMena
OOJBIIIOE 3HAYCHHE IS TOCYAapCTBa, OOIIECTBa, CTpaHbl, Mupa. CoOBpeMeHHas
MUIOTHPYeMass KOCMOHABTHKA 3aKJIabIBacT (PYyHAAMEHT OYAYIErO OCBOCHHS
YeJIOBEYCCTBOM M OKOJIO3EMHOTO KOCMHUYECKOro mpocTpaHcTBa, W Beedl Col-
HEYHOW CHCTEMBI, UCIIOJIh30BAHUS BHE3EMHBIX PECYPCOB M CBOWCTB KOCMHYE-
CKOT'0 MPOCTPAHCTBA JIs BEDKUBAHUS Ha 3eMJle H KOCMUYECKOH SKCIaHCUU.

B nepcniexruBe passurue [ICK mpuBeneT x MHTErpanuy B €AWHBIN 00-
IIEMHAPOBOM OTPsI KOCMOHABTOB (aCTPOHABTOB) IUIAHETHI 3EMIIS TOJ| 3THIIOM
OOH (B 30-50-¢ rr. XXI B.) 1 BO3pacTanuto ero ponu kak CU oOmiecTBa B KOH-
Texcte pasputus K/ u Bcero mporecca «KOCMH3AIMM» YeIOBEYECTBa, K (Hop-
MUPOBAHHUIO HOBBIX MHCTUTYI[HOHAJIEHBIX CBOWCTB M OTHOIICHHM, CBSI3aHHBIX C
IICK, B rmobanpHOM MaciiTade.

[Ipu OnaronpusATHOM CIICHAPHUH Pa3BUTHS YEIOBEYECTBA MOCICTYET CO3-
nmanue Ha 0aze [ICK kak mHCTHUTyTa OOIECTBA «SAApa» HOBOTO YEIOBEUYECCKOTO
coo0IecTBa — aBTOHOMHOTO BHE3eMHOro «KoCMHYECKOro 4eloBeYecTBa» U
HAYaJI0 MPaKTUYECKOr0 paccelieHus uenoBedecTBa BHe 3emuu (¢ 50-60-x TT.
XXI B.).

KOCMOJIOI'UA K.9. HUOJKOBCKOI'O
B.Bb. KoGelikuu

Ecnm mox xocMororueit moHMMaTh MHUPOBOE IIEJI0€, TO MOXKHO CKa3aTh,
YTO KOCMOJIOTHS — HayKa 0 KOCMOCE — JIOJDKHA OBITh YHHUBEPCAJIbHON HAYKOW
000 BCeM, TO €CTh BCE OCTaJbHbIE HAYKH JOJDKHBI BBICTYNATh B KauecTBE ee
COCTaBHBIX YacTeil. ABTOp yTBEpKIAeT, YTO UIMEHHO TaKOH MoAXoj ObLI MpH-
cym K.D. IlnonkoBckoMy: ¢usnueckue u MeTadu3nueckre CBOWCTBa KOCMOCa
JIOJDKHBI U3Y4aThCsl COBOKYITHOCTBIO PA3IMYHBIX HAYK.

K.2. [TuonkoBckuii B psge Grrocopckux padOT MPETIOKUIT CICAYIO-
e akcuoMbl kocMmonorud: 1. Kocmoc Oe3Havanen u O6eckoneueH. 2. Bee He-
npepsiBHO. 3. Bee enuno. 4. Bee xuBo. 5. [pocreiinieit ¢popmoii matepun sBiIs-
ercst a¢pup. 6. boiee cioxHOE BEIIECTBO SIBISIETCS PE3YJIHTATOM 3BOJIOLMU
a¢upa. 7. DopMamu CyIeCTBOBAHUS MaTE€PUH SBISIFOTCS TPOCTPAHCTBO U Bpe-
Mms. 8. KocMmoc crabuieH; marepusi HE MCUE€3aeT, HO MaTepHalbHble 00bEKTHI
TIO/IBEPKEHBI B3aUMOIIPEBpaIeHUsIM. 9. MaTepusi OCTOSIHHO 3BOJIOIMOHUPY-
er. 10. DBoronMOHKpPYIOIIAs MaTEpHs IMTOPOXKIAET Bce Ooriee CI0XKHbIE (POPMBI
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JKU3HHM, CO3HATENbHBIX CYIIECTB, YEJIOBEKa WU CYILECTB BBIIIE YEJIOBEKa.
11. KocMoc coBeprieHeH ()U3WYECKH W HPABCTBCHHO, OH OOCECIICYMBAET cya-
CTBE, pajiocTh, OJIAKEHCTBO, CYOBEKTUBHYIO HENPEPHIBHOCTh WHIIMBHYaJIbHON
XKHU3HU co3HaTenpHoro cymecta. 12. CymectByer IlepBonpuunHa kKocMoca,
HENpEepPBIBHO TBOpSAIIAs MATEPUI0 U CO3AAOLIasl YCIOBUS Ui COBEPIICHCTBA
Goraroii opraHn4ecKoi Ku3Hu BcenenHoi.

HerpynHo 3aMeTuts, uTo KOcMOn0rus L{MONKOBCKOTO B MHTEpIpETaLuu
aBTOpa JIOKJaJa BKIIOYAeT B ceOsl TEJIEOJIOrHIO, €CTECTBO3HAHKE, MTaHIICHXYe-
CKYIO TOYKY 3peHHs Ha (hyHJAaMeHTalIbHbIE CBOHCTBA BELIECTBA, AHTPOIIOJIOTHIO,
KOCMOAQHTPOIIOJIOTHI0, KOCMUYECKYI0 3TUKY. OCHOBHOE COAEp)KaHHE IOKJIana
COCTaBIISIET COBOKYNHOCTb apryMEHTOB, HAlpaBJIEHHBIX Ha JOKa3aTENbCTBO
9TON TOYKH 3pEHHUS, TO €CTh IOHUMAaHUs KOCMOJIOTUH KaK YHHUBEPCANIbHOM Hay-
KH.

IMPOBJIEMA «SI», CAHEPTETUKA
N ATOM-AYX K.9. IUOJKOBCKOI'O
A.B. KonecHukosn

CymiecTByeT Jin 9To-TH00 O0Jiee TPUBHAIIEHOE, YEM YTBEPIKICHUE, UTO S
cymecTByro. Kaxzplii )KuBO# denoBek (M, BEPOSITHO, BOOOIE KaXKI0€ MBICIS-
11ee CyIIecTBO BO BcelleHHOI) MOCTOSIHHO M MPUBBIYHO OCO3HAET 3TOT OYEBU-
HBIH (aKkT ¥ BOCHPUHMMAET KaK HEYTO caMo coboil pasymeromieecs. OpHaKo
MMEHHO TaKOro poJia CaMOOYEBH/IHBIC BEIM TPYAHEE BCEro IMOIAIOTCS Hay4d-
HoMy mo3HaHuto. [Toka coBpemeHHass HayKa HE MOXKET J1aTh OTBET Ha MPOCTOH
BOIpOC — 4TO Takoe «si»? To ecTb, COBEPLIEHHO HEOOBSCHUMO, KaK M TIOUYEMY
HeKasi COBOKYIHOCTh aTOMOB, 00pa3yroliasi MBICIISIIIEE KHBOE CYIIECTBO, CIIO-
coOHa omrymarh ceds kak «s1». CoOBpeMEHHAs ICUXOJIOTUS ¥ (PU3UOIOTHS OJTH3-
K{ K TOMY, 4TOOBI B IPHUHIMIIE OOBSICHUTH NpoliecC paboTHl CO3HAHMS, HO ATO
HUKaK He NpHOJIMKAaeT Hac K pasrajke caMoro ()eHoMeHa CyOBhEeKTHBHOCTH.
Jlaxxe eci MBI BO BCeX MOJPOOHOCTSIX CMOJIEIIMPYEM aJITOPUTM pabOoThI CO3Ha-
HUS Ha KOMITBIOTEPE, HOBOE «s1» HE POXMTCA. MalllMHa OCTaHEeTCsl MaIlMHOM.
JlJ1s 3TOrO HY)KHO YTO-TO €IIe, YTO MOXKHO YCIIOBHO OOO3HAa4YMTh HE BIIOJHE
Hay4YHBIM TEPMHHOM — Aaymia. MBI Aajekd OT TOro, 4yToObl TPAaKTOBaTh ATOT
TEPMHUH B PEIIMTHO3HO-MUCTUYECKOM 3HAYCHUH, HO CaMo SIBJICHUE BE/Ib O0OBEK-
TUBHO CYIIECTBYET, a, CIEIO0BATEIFHO, JIOJDKHO UMETh MaTepUallbHOE HAy4YHOE
00BSICHEHUE.

CymectBoBaHHE (DEHOMEHa «s1» TECHO CBSI3aHO C SIBJIEHHEM, KOTOpOE
BOCIIPHHUMAETCS KUBBIMU MBICIIAIIMMU CYOhEKTaMH KaK TeUCHHE BpeMcHH. B
OCHOBE CYOBEKTMBHOCTH W HCTOPUYHOCTH JIeXKaT HEKHE Cyry0o YHHKaJbHbIC
CBOMCTBa, NPHUCYIINE, BEPOSTHO, CTPYKTYPHBIM 3JE€MEHTaM MaTepud — aTo-
MaM. To ecTb, HapsiLy ¢ OOIIMMH CBOWCTBAMH, 3JIEMEHTApHBIE COCTABIISIIOLINE
€IMHUIBI MaTEepPUN — aTOMBI — JOJDKHBI 001aaTh Cyry0o YHUKaJIbHBIMU Yep-
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TaMU, OTJIUYAIONIMMU KaXKIBI M3 HUX OT BCEX MPOYHMX aTOMOB BO BceleHHOM.
Hanuame Takux CBOWCTB MOXKET OBITH OOYCIIOBIICHO KBAHTOBOW MPHUPOJION aTo-
MOB, KaK OOBEKTOB MHUKPOMHpA.

K oco3nanunto (heHOMEHA «s1», a TAK)KE YHUKAIBHOH MCTOPUYECKON MpH-
poabl GU3MYECKOr0 BPEMEHH COBpEMEHHasi HayKa, MpexJe BCEro, B JIUIE CH-
HEPreTHKH, €lle TOJbKO IoACTymaercs. [Ipy 3TOM HEKOTOpBIE KIFOUEBBIE U
BeCbMa TJIyOOKHE WIEH, IO3BOJIIONIME HAllynaTh OTBETHI Ha IOCTaBJICHHBIE
BEIIIIC BOIPOCHI, ObUTH C(HOPMYIHPOBAHBI TCHUABHBIM TPOBHUIEM [[1oTKOB-
ckuM. OH yKa3bIBaJl Ha TO, YTO 3a4aTKH CIIOCOOHOCTH OIIYIIATh 3aJ0KEHBI Y)Ke
B 3JICMEHTAPHBIX CTPYKTYPHBIX KUPITUYMKAX MaTepud — aroMax. To ecTh, 3a-
YaTKW TOT'0, YTO MOXKHO Ha3BaTh IICH-CBOMCTBAMH, NPUCYIIH yXXe aToMaM. Ta-
KnM 00pa3oM, cama MaTepusi H3Ha4YaIbHO 00J1aiaeT MOTeHIUSIMU HEKOero Boc-
MIPUATHSL, KOTOPBIE, PA3BUBAsCh M YCIOXKHSSICH B BEHICIICH CBOEH (hopMme, HAXO-
JIAT BRIpAKEHHUE B (DCHOMEHE MBICIISIIIETO «5D».

[NosiBUBIIIMECS B TIOCIIEHIE TOJIBI BO MHOXKECTBE KPUTHKU [[HM0ONKOBCKO-
IO MHOTOKPATHO BBICMEHBAJIA €r0 «MBICIISIIIIEC aTOMBD) KaKk OYCBHIHYIO, C UX
TOYKH 3peHHs, Helenocts. Mexay Tem, LInoaKoBcKkuii Bcerna oroBapuBall, 4To
MMEHHO OH MMeJ B BHIY. VM 3TH ero MBICIN NPEACTABISIOTCS BECbMa MHOIO-
MEpHBIMH U TIPOPOYECKHMH, OCOOEHHO B CBETE OYpHO pa3BUBAIOLIMXCS B Ha-
CTOsIIIEEe BpeMsI CHHEPT€THYECKUX ITOIX0/I0B K OOBSICHEHHIO HCTOYHUKOB SIBIIE-
HUS CYOBEKTHBHOCTU W CYOBCKTHBHOTO OIMYIICHHS W TEPEKUBAHUS BPEMCHU
«s» MBICIISIIIETO cymiecTBa. B omHol u3 cBoux kHUT («XKuBas Beenennasn») L{u-
OJIKOBCKMH mumeT: «"S" mpuHamnexur atoMy Win cymHocTtu marepuu. "S",
WJTA TICPBOOBITHBIA UCTHHHBIN aTOM, OJIMH WU B CBSI3U C IPYTUMU OJIYKIIAET MO
BCEMY KOCMOCY U JKHBET HENPEPHIBHO 0€3 Havyasa v KOHIIA».

ArtoMucTrka I{MOIKOBCKOrO pe3ko OTIMYAETCSs OT MEXaHUCTUYECKOro
¢usukan3ma. ATombl LIHOIKOBCKOIO — 3TO BOBCE HE MPOCTHIE OJMHAKOBBIE
IIapHK{, HO BEChbMa YYBCTBUTENIBHBIE TOHKHE OOBEKTHI, oOmajaromme codcT-
BEHHOW pa3IMyHO# cy1p001 M 3a4aTKaMy MHAWBUAYaIbHOCTH. B aTHX 00pasax,
MTOPOXK/ICHHBIX YPE3BBIYANHO HEOPIUHAPHBIM MBIIUICHHEM [[HOMKOBCKOTO, Ha-
XOJIUT BBIPQ)XKEHHWE COBEPIICHHO HMHAas, aOCOJIOTHO HE XapakTepHas Uit (HU3H-
YecKol HayKd BooOIe M (pU3NYecKoi HayKH TOTO BPEMEHH B YAaCTHOCTH, UAES
HUCTOPUIHOTO HETOBTOPUMOT0 ¥ HeoOpatumoro BpeMeHu. K mogo0HbIM HiesiM B
HACTOsIIllee BPEMsI COBPEMEHHOE HAy4YHOE IO3HAHHE B OTPACiId CHHEPreTHKH
JIUIIG HAYMHAET TPUKACATHCS.

KOCMUWYECKME IIAKJIbI 3EMHOM [IUBUJIN3ALINA
C.K. Hlapasixo

[Toner B kocmoc FO.A. Tarapuna coctosicst 50 et Hazan. OneHuBast ero
3HAYCHUE, MOXKHO C TIOJIHBIM IPABOM TOBOPHTH O mporieaimeM S0-IeTHeM IHK-
JIe pa3BUTHSA KOCMOHABTHKH, COIIOCTABHB €0 C M3BECTHBIMU OOJIBIIAMU IHKJIA-

202



MU SKOHOMHYECKOro pasButHs (BomHamu KoHzapartbeBa), S0-eTHUMHU BOJTHAMHA
pasButus (GyHIAaMEHTAIBHBIX HayK (BomHamu PaitHoBa). C Tex mop kKocMuue-
CKHE TOJIETHI TI0 OpOUTaM BOKPYT 3eMJIM CTajld OOBLICHHOCTHIO. Kakmpiii w3
Hac TOJIb3yeTcs O1araMy KOCMOHABTHKHU: CBSA3b, TeleBUIeHHE, HTepHeT, mpo-
THO3BI TIOTOJIBI, Pa3BE/IKa MOJNE3HBIX NCKOMAEMBIX M BOGHHAs pa3BeqKa | T. I., U
T. 1. 3aBeplIeHre MUHYBIIETO 50-JIETHEr0 KOCMHUYECKOr0 IMKJIa OTMEYEHO BbI-
caikoi Ha Mapc HECKOJIIBKMX aBTOMaTHYECKUX MCCIIEOBATEIbCKUX allapaTos,
B TOM YHCJIE YIPABIIEMbIX ¢ 3eMI MapcoxooB. MHdopmanus, KOTOpyo oHH
JocTaBmiIr Ha 3emunto, orpoMHa. OHa omenomisier U nofasisier. OHa TpeOyer
OCMBICIIEHHS, KOTOPOE COMPOBOXKIAETCSI TIEPEOCMBICIIEHEM MHOTHX, Ka3aloch
Obl, IPUBBIYHBIX U JJABHO YCTAHOBMBIIMXCS MOHATHH. OHA CBsI3aHa ¢ OTBETAMHU
Ha camble (hyH/JaMEeHTaIbHbBIE BOIIPOCH OBITHSI.

Kak u Bcsikve IUKIIBI pa3BUTHS, NEPBBINA IUKIJI PA3BUTHS KOCMOHABTUKHU
TIPE/ICTaBIIEH YETHIPbMS SIBHBIMH (Dazamu. KcraTu, sBHOMY LIUKITY MTPEALIECTBO-
BaJ JIATEHTHBIH CKPBITHI — MOATOTOBUTENBHBINA UKI, CBSI3AHHBIN C JEATEIb-
HOCTBIO OCHOBOIIOJIO)KHUKOB KOCMOHABTHKH H, TIPEX/E BCEro, TBOPYECTBOM
K.3. IlmonkoBckoro. Kaxnast siBHas Qasza mMeer mpopokutensHocTh 10-15
ner (B cpemHeM 12,5 ner). Ecnm 3aBepiiieHne JTaTeHTHOTO HUKJIAa OTMETHI 3a-
ITyCK TIEPBOTO UCKYCCTBEHHOTO CITyTHHKa 3eMin 4 okTs10ps 1957 rona, u orcuer
niepBoi (a3el, (pasbpl B3j1eTa KOCMOHABTHKH, OyZeM HauYMHATH C 3TOI'0 COOBITHSA,
TO HEOOXOIMMO CUHMTaTh, YTO 3aBEpIICHHE 3TOH (a3bl OTMETHII NMEPBBIH MOJET
yenoBeka Ha JIyHy B 1969 romy. Bropas ¢asa mepsoro mukia, (aza HacbIle-
HUS, HaYaJlach C NMPAaKTUYECKOM peann3aliy IporpaMMbl «ATIOIIOH» U 3aBep-
LIMIACh HAYaJIOM PEryJISIpHBIX MOJIETOB MHOTOPa30BbIX KOCMHYECKUX Kopabiein
cepun «Cnetic [llatTny. ®a3za HACHIIEHUS 3aBEPIIUIA MMOABEM MEPBON BOJIHBI
KocMudeckoro paszsurus. Jlanee B Hamel ctpane, na u B CILIA, navancs cnan
KOCMHYECKHUX UCCIICIOBaHNN — Havyanach ¢a3a crarramuu. B Coserckom Coro-
3e oHa ObUIa 3aloJIHEeHA PYTHHHOW paboToi — IojeTaMu OpOUTAIbHBIX CTaH-
uui. MccnenoBanue miaHeT NpekpaTuiiocs eule B cepenune 1970-x roxos. Ho-
BBIX Wil He TpeOOBaAIOCh, YTO M MPEPBAJIO YCIEIIHO HavyaBHImiics momuer «by-
paHa». ®a3a cTarHay pocCUICKON KOCMOHABTUKH 3aBepimnack B 1994 rony.
Ee 3aBepmenue coBnasno ¢ oOpymeHneM B JUIMHHBINA poccuiickuii kpusuc 1991—
2008 romoB. MOKHO JaTUPOBAThH 3TO COOBITHE AaXke 0OJee TOYHO — OHO COB-
MaJIo ¢ MEePEX0I0M U3 (pa3bl OOPYIICHUS JTUHHOTrO Kpusuca (aBryct 1991 — ne-
kabps 1994 ronoB) B azy ero Haceienus (koner 1994 — asrycr 1998 ronos).
JlanpHeiiee COCTOSHUE OTEYECTBEHHONH KOCMOHABTUKH — MOCIEAHIOW «12-
neTHIOI» a3y «50-1eTHel» BOIHBI €€ pa3BUTHS CIIEYeT XapaKTepu30BaTh KaKk
o0pymieHue B Kpu3uc. DTo oOpylIeHne B KpU3UC OTMEUYEHO 3aToIieHneM B Tu-
XOM OKeaHe ele paboTocrocoOHON opOUTaIbHON cTaHIMK «MHp» U ydacTHeM
B co3/aHuu U pabore MexyHapoqHoi kocMuueckoit cranimu. 1 To u apyroe
03Ha4yajJi0 OTKa3 OT CaMOCTOSITENbHOW HAIMOHAJIbHOW KOCMHUYECKOH Hporpam-
MBEI.

203



OTKpBITHA NOCIEAHUX JIET NOCTABIIIM COBPEMEHHYIO HAYKY B CUTYaI[HIO
Hayasa HOBOW Hay4YHOU PEBOJIIOIIMM, B PE3YJbTaTe KOTOPOH (yHIaMEeHTaJIbHbIE
TeopHH, OE3yCIOBHO TOCIIOJCTBOBABIINE B MHHYBIIEM CTOJIETHH, OYIyT OTO-
JIBUHYTBHI B 00JIACTh HAYYHOW KIIACCHKH, KaK 3TO NMPOM3OLLIO B XOJE Hay4IHOU
peBosrormu Havaiga XX Beka ¢ Teopusmu HeroToHa m MakcBemna. B ¢usuke,
KOCMOJIOTH, OMOJIOTMU HACTYIIAeT reporyecKas aroxa. YeloBeuecTBO BEIXOAUT
B HOBBIA — BTOpO# 50-J1€THUN LIUKII KOCMHUYECKOT0 pa3BuTHs. Bo3aMoxxHO, 4TO
noner K Mapcy u Bo3BpamieHue Ha 3emutto amnmapata «Poboc-rpyHT» OTMETST
HA4aJIo 3TOro BTOPOro IUKJIIA.

HACJIEJUE K.3. IUOJKOBCKOI'O U COBPEMEHHBIE
KOHIENIWA NH®OPMAITUMOHHOI'O OBILIECTBA
H.A. 3nikoB

HNudopmanmonHoe o0IIecTBO Kak coBpeMeHHas (pa3a pa3BUTHS MOCTHH-
JyCTPHAJIBHOrO OOIIECTBa BHI3BIBAET 3HAYMTENBHBIA MHTEpec (uiiocodos, co-
LIHOJIOT'OB, KYJIBTYPOJIOTOB U JIPYIHX CHenuaiucToB. Hemainslii BKiag B pa3Bu-
THE KOHIIETIIMH COBPEMEHHOro OOIIeCTBa MOTYT M JIOJDKHBI BHECTH Hay4HEIE,
HayKoBeaueckue u nporuocrudeckue Tpyasl K.3. Iuonkosckoro. Hayasmeecs
YK€ TIPH €T0 KU3HH OypHOE pa3BUTHE €CTECTBEHHBIX U TEXHUYECKUX HAYK, O[-
HUM M3 KaTaJn3aTOpOB KOTOPOT'O CTalld TPYAbl OCHOBOIOJIO)KHHKA KOCMOHAB-
THUKH, W CTaJO TpOJIOroM (POPMHUPOBAHUSI COBPEMEHHBIX HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX T€XHOJOrni. OCHOBHBIM OOraTCTBOM COBPEMEHHOI'O 00-
IIeCTBa CTAJHM Hay4HbIE M TEXHHYECKHE 3HAHMUS, KOTOPbIE ONMpeIessioT Oaro-
COCTOSIHHE OOIIECTBa B LIEJIOM M KauecTBO JKU3HH ero rpaxaaH. CoBpeMeHHbIE
TEXHOJIOTHH JICNAIOT 3TU 3HaHUs OoJiee JOCTYITHBIMH JJISl NIMPOKHX Macc. Yxke
ceiiyac OMOJIIMOTEKH aKTUBHO PAa3BHBAIOT AJIEKTPOHHBIE 0a3bl JAaHHBIX, KOTOpPHIE
B caMoM OumkaiimeM OyAylieM CTaHyT JOCTYITHBIMH B OTJAJICHHBIX YTOJKax
Halllel cTpaHbl U Bcero Mupa. «Kak g00bITh MuUIy, 0k 1y, KaK YCTPOHUTH JOM,
KaK 3alUTUTh ce0s1 OT BPaXKAEOHBIX NEHCTBHI MPUPOIBI, OT 3BEpei, OT 3JIBIX
moneit? Kak coxpaHuTh 3/10pOBbe, IPOAIUTh Xu3Hb? Kak cienats cqacTauBbIM
cels1, JKeHy, JeTel, OMU3KuX, Bcex Joaed u Bce xuBoe? He 3to nmm mpemmer
3HaHus! — nucan K.O. lnonkoBckuii B paboTe « ITHKA MM €CTECTBEHHBIE OC-
HOBBI HPaBCTBEHHOCTH». — «3HaHHUE JOJDKHO CIHOCOOCTBOBAThH Y/ OBJIETBOpE-
HHUIO HallMX IOTPEOHOCTEH, YCIIOKOSHMIO IYIIW, Hamled JF0003HATENIbHOCTH.
JIro003HATENBHOCTh €CTh MUINA Ul yMa, KOTOpas MOXKET HEOXKHIaHHO oOpa-
TUTBHCS B MaTePHAJIbHYIO MUIILYy U B MAaTepHAJIbHBIE Oyiaray.

I'ymaHuTapHBIe acrieKThl pa3BUTHSI HH(OPMAIIMIOHHOTO OOIIECTBa BKIIIO-
YaroT olepekarollee pa3BUTHE HAyKH U 00pa30BaHMsl, B TOM YHUCIIE C TIOMOIIBIO
JIMCTaHIIUOHHBIX TexHosnorui. Cokpaiiaercs pa3pblB MEXKAY Pa3TUYHBIMH pe-
TMOHAMH, BMECTE C TEM COXpaHAETCS MX HaIMOHAIbHAs W KyJIbTypHas HJIEeH-
TUYHOCTb. Bonblnyro pons mproOperaer TexHWUuYecKas MHTEIIMreHims. Yepes
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Pa3BUTHE HOBBIX MH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHWH U TIOBCE-
MECTHOE BHEJIPEHHE HOBON TEXHHKH MPUXOIUT SKOHOMHUYCCKUH MOIBEM H Tie-
pexXo Ha HOBBIM YpOBEHb pa3BHUTHs. Takoi e TOYKOH OypHOro pocra crajia
KocMOHaBTHKA. OHa MPOMOIDKAET YCIENTHO O00CSCIIEYNBATh BBICOKHA TEXHHUE-
CKUI W TEXHOJOTMYECKUH YpPOBEHb HAIEro OOIECTBA B IIEJIOM, OMPEACIISICT
HAIIlIe IPUCYTCTBUE Ha MEXTyHAPOJIHOM PBIHKE BBICOKUX TEXHOJOTHIA.

Psn HampaBiieHUMI COBpPEMEHHOM TEXHHYECKONW MBICTH OBLI HE TOJIBKO
npenckasan K.O. [{noinkoBckuM, B 00IIEM U II€JIOM, HO W OBLI MM JIETAIhHO
nmpopaboTaH. BOMBINIMHCTBO M3 HUX MPEKPACHO BIIUCHIBACTCS B COBPEMEHHBIC
Teopun MH()OPMAIMOHHOTO 0o0mIecTBa. [Toka U, HEMHOTHE KOHIICTITYa IbHBIE
UJCU HAIIECrO BBIJAIOIICIOCS COOTCUCCTBCHHUKA TONYUMIH JOCTATOYHOE OC-
MEBICTICHUE W pa3BUTHe. Hampumep, BakHeHIee 3HaYCHUE ISl COBPEMEHHOTO
WH(POPMAIMOHHOTO OOIIECTBA UMEIOT CITYTHUKOBAs CBs3b, BUPTYyalbHBIC OWO-
JIUOTEKH, CUCTEMEI JIOCTYTIA U TIepeiayr TAaHHBIX, MOOWIbHAS Tenedonus. MHo-
THe W3 OJTUX TEXHOJNOTWA ObUTM OBl HEMBICIUMBI 0e3 pa3paboTok
K.D. IlnonkoBCcKkoro u ero mocjaeaoBaTelied, U WX TOTEHIHMAN elle JAJIEKO He
HCYUCpIIaH.
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Cexuus 7. «K.3. IMOJIKOBCKHU 1 HAYUHOE
INPOI'HO3UPOBAHUE»

O HAYUYHO-TEXHUYECKHUX U MEXXIYHAPOIHO-
IMPABOBBIX ITPOBJIEMAX PABBUTUSA KOCMHUYECKHUX
SJIEKTPOCTAHIIUI (KCIC)

I'.T". PaiikynoB, B.M. Mensuukos, A.W. Pynes, 2.I'. CemeneHnko

AHanmu3 W OLEHKa MEPCHEeKTHB Pa3BUTHS KOCMUYECKOW JeSTebHOCTH
(KJI) mupoBoro coodrmiecTBa MOKa3bIBa€T, YTO JIOCTHIKEHUSI B Pa3BUTHU paKeT-
Ho-kocmudeckoi Texuuku (PKT) u ucnonszoBanun pesynsratoB KJI B unTEpe-
cax TOBBIIICHUS] Ka4ecTBA JKU3HH Ha IUIAHETE B HACTOAIIEE BPEMsS HE OXBAaThI-
BalOT B TpeOyeMbIX Maciitabax JIesTeIbHOCTh, CBS3AHHYIO C IIOJyYeHHEM H
niepenaueii SHEPriUK B KOCMOCE U M3 KOCMOca Ha 06a3e TEXHOJIOTnil KOCMHYECKUX
coimHeuHbIX Atekrpoctaniuii (KCOC).

Bmecre ¢ TeM, HaydHO-TEXHHYECKHE M IKOHOMHUYECKHE ITPOTHO3BI Ha
OMKaWIIyI0 TMEpCHeKTHBY W NPOBOAMMBIE MPOEKTHO-TIOMCKOBBIE HCCIIEN0Ba-
HUS 110 00NMKY nepcreKTHBHBIX cpencTB KCOC 1 BO3MOKHOCTSIM HUX UCIIONb-
30BaHUs MOKa3bIBalOT, uyTo HanpasieHrne KCOC criocoOHO 3HAUYNTENBHO YBEIH-
YUTH JIONIO0, BHOCUMYIO B MHPOBOE MPOU3BOACTBO DPHEPTHH, 32 CUET HMCIIOJIB30-
BaHHS COBPEMEHHBIX «IIPOPBIBHBIX» JOCTIXEHUH B 00JIACTH HAHOTEXHOJIOTHH,
HCKYCCTBEHHOT'O MHTEIUIEKTAa ¥ POOOTOTEXHUKH, HOBEHIINX TEXHOJIOTHH Iepe-
Jlauy 3HAYUTEIILHBIX MOLTHOCTEH YHEPTHH.

[Tone3HocTs W MHHOBALIMOHHBIA ToOTeHIMan coBpeMeHHbIXx KCOC —
TEXHOJIOTMA aKKyMYJIHpPOBAaHHMS M Tepefauyd «KOCMHYECKOrO O3JIEKTPHYECT-
Ba» — TPYJHO IMIEPEOIEHNTh, OCOOEHHO B YCIOBUSIX IOCIEJICTBUM, BBI3BAHHBIX
HapylleHHeM AesTenbHoCTH AnoHcKkol ADC «Dykycuma-1» BeaeacTBUe 3eMie-
TpsICEHUI.

B Hacrosiee BpeMsi CO3peiH Hay4YHO-TEXHUYECKHE MPENNOCBUIKH IS
co3JaHusl B OMmKaimiel mepcrneKTHBEe HOBOM albTepHATUBHOM MaciTaOHON
TEXHOJIOTUH TTOJTyYEeHUS] DHEPTHH U3 KOCMOCa, Tiepe/ladd U UCIIONb30BaHUS €€ B
Ha3eMHBIX YCIOBHAX Ha ocHOBe coBpeMeHHbIx KCOC.

Wmerommiics MPOEKTHBIN, HAayYHO-TEXHUYECKWH 3azen (Mo OIEeHKaM
OTEYECTBEHHBIX U 3apyOE)KHBIX CHELHUATIMCTOB) IPEACTABISIETCS JOCTATOYHBIM
IS mepexofa K mpakTuueckod peanuzanuu TexHosorudt KCOC, mo3Bomsier
3areM mepelTu K Qase, mpeaycMaTprBaloNIeil OCBOGHHE IEJIOro psija KoCMHUYe-
CKUX TEXHOJOTMi (MOHT&)X KpYMHOrabapUTHBIX KOHCTPYKIHMH B KOCMOCE,
obecrieucHre OecriepeOOITHON Mmepenadn 3HAYUTENBHBIX AICKTPHUECKUX MOIII-
HOCcTell B kocMoce U u3 kocMoca, noseimenne KITJI KCOC, obecneuenue mpo-
THO3a MOBE/ICHMS, CIIEKECHUS U YIPaBIICHHUS), a TAKKe K Mpo0JieMaM MeXTyHa-
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POAHO-TIPABOBOTO M HAIMOHAILHOTO PETYITHPOBAHMUS AESTEIFHOCTH MO MOoTyde-
HUIO SHEPTHH M3 KOCMOca.

CeromHsi UMEIOTCS HAYYHO-TEXHHYECKHE BO3MOXKHOCTH JJIsl PELICHUS
npobsiem ocBoenus Texnonoruit KCOC, chopmynmupoBaHsl IOTpeOHOCTH COLH-
aJIbHO-KOHOMUYECKOT'0 ¥ MHHOBAI[MOHHOTO PAa3BUTHUS B HCIOJIB30BAHUM 3THX
TEXHOJIOTUI.

CoBpeMenHble popabotku koHnenimid u oomuka KCIC B CIIA, Smno-
HuM 1 KnuTae rmokaspIBaroT, 4To 3a c4eT MMEIOIIErocs MoTeHnrana nHpopMary-
OHHO-YTPABIISIIOIIMX TEXHOJOTHI MOXET OBITh 00ECIIEYeHO pelIeHHe BOmpoca
0e30macHOro (QYHKIIMOHUPOBaHUS U ucnoib3oBanus KCOC.

B CLIA, Snonuu, Kurae, Munuu u B Poccun pa3BepHYTHI U YCHELIHO
Bexyrest HUOKP mo pa3zpaboTtke 6a30BbIX 3((EKTUBHBIX TEXHOJIOTHIA 110 aKKy-
MYJIMPOBAHUIO KOJIOTHUECKH 0€30MacHON COTHEYHON SHEPrUH B KOCMOCE, CO3-
JIAaHWI0 YKOHOMHYECKH BBITOHBIX (POPM M METO/OB INepeaayrl «KOCMHYECKOro
JJIEKTPUYECTBA» Ha 0a3ze KpyNHOraOapUTHBIX OpOWTANBHBIX KOHCTPYKLHHA C
MIPUMEHEHNEM COBPEMEHHBIX MaTepHaoB.

OpHako OTe4YecTBEHHbIE PabOTHI 1O HCCIEIOBAaHHUIO, OCBOCHHIO M HC-
MTOJIH30BAHUIO A(PPEKTHBHBIX CIOCOOOB U CPEICTB, COCTABJISIONINX TEXHOIOTHUIO
KCOC, ne pa3BepHyTHI B TpeOyeMbIX MacITadax.

B noxnane 000cHOBBIBaeTCS HEOOXOMMOCTh AKTUBU3AIMH PAa3BUTHUS HC-
CJIE/IOBaHUH 110 Mpo0JIeMe CO3JaHus SKOJIOTHIECK U SKOHOMHUYECKH BBITOIHON
KC3OC, TexHonoruu nonydeHus, nepeaadn COIMHEUHON SHEPTUH U3 KOCMOca JUIs
WCIIONIb30BaHMs ee Ha 3emJie, ToKa3aHa 3HauYUTeNbHast POJIb 3TOH TEXHOJIOTUHU B
YIy4IIeHNH Ka4ecTBa XKHU3HU Ha 3eMIle.

B nmokiaze Ha OCHOBE OIIEHKH COCTOSIHHS pa3padOTOK TEXHOJIOTWH
KCOC nmanbl mpemiokeHnsi 1 peKOMEHJAIMK Mo (OpPMUPOBAHHUIO CTPATETHH
co3nanust M ocBoeHus TexHojmormii KCOC B uHTepecax coulMaiIbHO-
HSKOHOMHYECKOTO M WHHOBAIIMOHHOTO PAa3BHUTHS, palliOHAIbHAs IpOorpaMMa pa-
00T 1 KOCMUYECKHE POEKTHI.

OO00CHOBaH TE3UC O HEOTIIOKHOM IIPOBEACHUH PaOOT 10 (POPMHUPOBAHUIO
n peanuzanuu texHonorun KCOC B pamMkax rocyapCTBEHHOH MOIUTHKU B 00-
nactu K] Ha mepuon mo 2025 rona ¢ TeM, 94TOOBI HE IOMYCTUTh OTCTABAHHS OT
JIPYTHX CTPaH Ha MEPCIEeKTUBHOM MEXyHapOIHOM PhIHKE SHEPTETHKH.

B nokmaze mokazana HeoOXOIMMOCTH CIENMANILHOM MpPaBOBOW perda-
MEHTAIMU BOIMPOCOB HCIONB30BAHUS COOPYKAEMBIX Ha T'€OCTALMOHAPHOW Op-
oute wiu pasmeniaeMbix Ha Heilt KCOC, opOHUTANBEHBIX KOMITICKCOB JJIs TIepe-
Jlauy gepe3 KOCMOC 3JIEKTPOIHEPTHU U3 OJJHUX PaiiOHOB 3eMJIH, TJie UIMEETCS ee
N30BITOK, B IpYTrHe PalioOHBI, T B HEH ONIYIIAETCS] OCTPHIA NEeQUIUT; CTAHIHH,
CIOCOOHBIX HAIEKHO O0ECIeYHTh SHEprocHaOKeHHe BCEH KOCMHUYECKOH WH-
($pacTpyKTyphl B OKOJO3EMHOM HPOCTPAHCTBE, a C IOMOIIBI0 KOCMHUYECKHX
«3epKaJ» — OCBEIEHNE CEBEPHBIX TEPPUTOPHIA 3eMITH.

B noxnane npemnaraercs BKIOUUTH B oBecTKy AHS Komurera OOH mo
KOCMOCY M €ro KOMHCCHH BOIPOC O CO3J[aHUHM WHUIMATUBHBIX PA0OYUX TPYIII
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JUTSL UCCTIEZIOBAHUS HAYYHO-TEXHUUECKUX U FOPUINUECKUX TPOOJIEM CO3/IaHus U
WCIIOB30BaHUs [IEOCTHOH, 3 eKTHBHOI 1 6e30nmacHo# TexHomorun KCOC.

AKTYAJIBHBIE ITPOBJIEMbBI PA3BBUTUSA
MEXIYHAPOJHOI'O KOCMHUYECKOTI'O ITPABA:
TEHAEHIIUU, IOAXO/Abl U PEHIEHUSA
A.B. T'onogko, /I.B. Kopooymn, A.W. Pynes, 3.I'. CemeHneHKO

[Mocnennee necsTUieTHE Pa3BUTHS MHUPOBOW KOCMOHABTHKH TOKa3allo,
YTO TPEXKHSS MapagiurMma MeXJIyHapoIHOTO MPaBOBOTO PErYJINPOBAHUS HYX/a-
€TCsl B Cepbe3HOM JIOTIOJIHEHNH TIOHITUSMH U KPUTEPHUSIMH 0€30MacHOCTH U yc-
TOWYMBOIO pa3BuUTHsl KocMuueckor aestenbHocTH (KJ[) B okomozemMHOM Koc-
MHYECKOM ITPOCTPAHCTBE.

[MostBunucy HoBbIe BUABI K]I, HOBBIE THIIBI KOCMHUYECKHX CPEICTB, 3HA-
YUTENbHO paclupuiack cepa UCIOIb30BaHUA pe3ynbTaToB U BkiIaza K]l B
peleHue TI00aIbHBIX MPOOJIEM OXpPaHbI OKPYXAIOIIEH cpenbl, oOecredyeHus
BCEOOBEMITIONIEH MEXTyHAPOIHON 0€30MTaCHOCTH, MOBBIIIEHUE dPPEKTUBHOCTH
COLMAJIbHO-OKOHOMHYECKOT0 ¥ MHHOBAIIMOHHOT'O Pa3BUTHS TOCYAaPCTB.

OueBUIHYIO Yrpo3y KOCMHUYECKHMM CpEACTBaM Ha OpOHMTax CTai Hpes-
CTaBJAITh KOCMHYECKHH MYCOp M BO3pacTaHHE PUCKAa CTOJIKHOBEHHH KOCMHYe-
ckux 00bexToB. Crano sIcCHO, 4To cobirojeHne u 3 dexkTHBHOE TPUMEHEHNE U
pa3BUTHE TOCYJapCTBaMHU PYKOBOISAIIMX TNPHHIMIIOB M HPaBHI Mpeaynpexe-
HUsI 00pa30BaHMsl KOCMUYECKOro Mycopa, mpuHsTeix Komurerom OOH mno koc-
MOCY, IOTpeOyeT aKTUBHOT'O COBEPIICHCTBOBAHUS M Pa3BHUTHS IPOIECCOB 00-
MeHa MH(OpManued MEXAy rocyJapcTBaMH O HAIMOHAIBHBIX MEXaHU3Max,
PETYIUPYIONMX U ONPENeNSIONX pelleHne 3TOH NMpoOiieM MpeaynpexIeHHs
00pa30BaHUA KOCMUYECKOI'0 MycOpa, YCUJICHUE KOHTPOJIS 32 YaCTHBIMHU OIepa-
TOpaM{ HaBUTAIMOHHBIX, TEIEKOMMYHHUKAIIMOHHBIX KOCMHUYECKHX CHCTEM,
KOCMHUYECKHX CPEJCTB JUCTAHI[MOHHOTO 30HMPOBAHMS 3€MIIH, TIOCKOJIBKY Jesi-
TEIBHOCTb OIEPAaTOPOB HE BCEra IPaBOMEpHa.

Kpome Toro, npaktnka MeXIyHapOIHOW JESTENbHOCTH 10 COXPAaHEHUIO
U TIOIIEP’KAHHIO CTPATErHuecKoi cTaOMIIBHOCTH MIOKa3aia, YTO B COBPEMEHHBIX
YCIIOBUSIX Cpeqy MEPEMEHHBIX pealn3yeMON MOJENH MOAJEp)KaHHs CTpaTerH-
4ecKoro 0ajlaHca BCEBO3PACTAIOLIYIO POJIb IPHOOPETAaeT BOEHHO-KOCMUUECKAs
COCTaBJISIONIAS.

[To omeHkam CreNMaIMCTOB NP CKIAJBIBAIONIMXCS TEMIAaX «CKPBITHO-
ro» HapallUBaHUS TOCYJapCTBaMU BOSHHO-KOCMHUYECKHUX IOTEHIMAIOB B OJIH-
KaWIIeM NEeCATUIETHH YIrpo3a «KOCMHUYECKOro» (hakTopa MOXKET MpHOOpecTH
pelarolee 3HaU€HUE B IOJJIEP>KaHUK CTPAaTErnuecKoil cTaOUIbHOCTH.

Bmecre ¢ TeM, aHaIU3 U OLEHKA CKJIaJbIBAIOLIEIicS B HACTOSIIEE BpeMs
obcraHOBKM B obnactu KJ| mokasbiBaloT, 4TO B YCIOBHAX MPAKTHYECKOTO OT-
CYTCTBUSI MEXIYHApOJHO-TIPABOBBIX OrPaHMYEHUH Ha BOEHHO-KOCMHYECKYIO
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JIeITeIbHOCTh, KOCMHUYECKHMH JIep)KaBaMH OCYIECTBIISICTCS aKTHBHAs Jesi-
TENILHOCTH 110 OTPA0OTKE CO3/IaBAEMBIX «CEPBUCHBIX» KOCMUYECKHX allliapaToB
(KA) nnst pemoHTa M J103anpaBKy, YOAJCHUI0O KOCMHUECKOTO MYcOpa, a Takxke
ITyTeM BBIBEJICHUs Ha opouty KA NMBOWHOrO Ha3HAauYeHWs, MPOBEICHUS KOCMU-
YECKUX HKCIEPHMEHTOB 10 OTPa0OTKE B KOCMOCE HOBBIX TEXHOJIOTHH, HMEF0-
IMUX JABOMHOE Ha3HAYEHUE.

Jlo cux mop OTCYTCTBYIOT rapaHTUHU HEBBIBOJA OPYKHs B KocMmoc. B yc-
JIOBUSX PACTYILEH HEONpPENeNeHHOCTH B OTHOILEHUH CTPATErH4YeCKUX BO3MOXK-
HOCTEH ¥ HaMEepPEeHUH KOCMUYECKHX JIepKaB TpeOyeTcs ycTpaHeHHE «IIPaBOBOTO
npoOerna» B YacTH CO3JIaHMSl KOCMHYECKUX BOOPYKEHHWH, KOTOphIE 0o0nanaroT
BO3MOYKHOCTBbIO BHE3AIIHOTO CKPBITHOTO BO3JEHCTBUS Ha KOCMHUYECKHE U Ha-
3eMHble OOBEKTHI M MX BBIBEICHHSI U3 CTPOs. BhIBeeHHE KOCMHYECKOrO Opy-
HsI B KOCMOC, KpPOME YIPO3bl PEaIbHOTO MIPUMEHEHHUS, TOPOIUT MOJ03PUTEIb-
HOCTh M HaNpsDKEHHOCTh, Pa3pyIIUT aTMoc(epy A0BEpHs MEXIy rocylapcTBa-
MU.

OTH OLIEHKU JIOKAa3bIBAIOT HEOTJIONKHOCTH BOIPOCA CO3/AaHUS MEXKIyHa-
POAHO-TIPaBOBOW 0a3bl 1Mo MpobieMaTuke MpeOoTBPALICHHS Pa3MEIeHUs! Opy-
KM B KOCMOCE ¥ pean3alliy MPaKTHYECKUX YIPEXAAI0IUX Mep Io odecrede-
HUIO 0E30MaCHOCTH M YCTOHYMBOMY Pa3BUTHIO KOCMHYECKON JIEATEIHHOCTH.

PanukansHOMY PENICHHIO BOIPOCOB CHIDKEHUSI PUCKOB YTPO3bI «CKPBIT-
HOTO» HAaKaIUIMBaHMS TOCYIApCTBAMH COBPEMEHHBIX TEXHOJOTHMH M CpEJCTB
BOEHHO-KOCMHUYECKOT0 MPHUMEHEHHs TPEISTCTBYET CIOXHBIIAsICS «OpraHu3a-
IUOHHAS Pa3po0JICHHOCTHY, 3aKirouaroniascs B ToM, uro Komurer OOH mo
KOCMOCY pelaeT BoIpoch! ynpasneHus KJI mo uccienoBaHUIO M HCHOIb30Ba-
HUI0 KOCMHYECKOI0 MIPOCTPAHCTBA UCKIIOUUTEIBHO B MUPHBIX IIETISAX, & YCHIUA
Mexaynapomaoii Koudepenruun OOH mo pa3opyxeHuro HampaBlIeHBI Ha PEry-
JIUPOBAHHUE BOMNPOCOB BOEHHO-KOCMHUECKOW nesTenbHOCTH. CyIiecTBYrOMU
OpPraHU3alMOHHBIN TOAXOJ J€aeT HEBO3MOXKHBIM IIEJIOCTHOE PAaCCMOTpPEHHE
HapacTaloIUX TEXHOT€HHBIX YIrpo3 M BOEHHBIX ONACHOCTEH B OKOJIO3EMHOM
kocmuueckoM npoctpadctse (OKII), popmupoBaHue n peanusamnuio Mep 1o Ux
CBOEBPEMEHHOW HEUTpanu3aum.

PasButue 3TUX TeHACHIIUI HEM30€)KHO BEIET B MEPCIIEKTUBE K MPSIMOMY
HapyIIEHUI0 HOPM MEXIYHAPOJHOIO0 KOCMHUYECKOIO IpaBa, HEKOHTPOJIUpYeE-
MOMY HapacCTaHUIO ONMACHOCTH U CO3JaHUIO YCIIOBHUM JUIsl BOSHUKHOBEHHS BOEH-
HBIX KOH()JIMKTOB M TPEOYET HEOTIOKHBIX MEp IO UX HEUTpasIH3allyy.

CeromHst MEPOBOE COOOIIECTBO CTAIKHUBACTCS C TPYAHBIMHU MPOOJIieMaMu
obecrieueHns1 yCTOHYMBOTO Pa3BUTHS U JKEJIAET UMETh B CBOEM aKTHBE CPEJCTBA
JUTsE 00ecTIedeHUs TII00aTbHON 0€30MaCHOCTH, HEHTpaIU3alui BOCHHBIX YIPO3,
TEPAKTOB M PA3HOTO pOJia 3KOHOMUYECKHUX U COLUAIBHBIX YIPO3 B YCIOBMAX
KapJAWHAIBHBIX JUHAMUYECCKUX HW3MCHEHUH TEOIONIUTHYCCKON OOCTaHOBKH,
rJ100aIM3auy SKOHOMHKH ¥ HApaCTaHHs TI00aTBHBIX SKOJIOTHUECKHUX YIPO3.

B noxnane moka3zaHo, YTO HY)KHa COBpEMEHHas INIo0ajbHash KOCMHYe-
ckas moiutuka Komurera OOH mo kocMoCy B HHTEpECax MHUPOBOTO COOOIIIECT-
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Ba, KOTOpasi 00EeCNeyuT He TOJIBKO aKTHBHOE W PAIllIOHAJIBHOE HCITOJIb30BAHHE
MMEIONIErocss KOCMUYECKOro MOTEeHIMajla MUPOBOTO COOOIIECTBA, BKITFOYATOIIE-
IO MOTEHIMAJIbl HAIIMOHAJIBHBIX KOCMUYECKUX areHTCTB, HO TAKXKE COBEPILIECH-
CTBOBAHHUE M Pa3BUTHE €0 IMyTEeM OOBEIMHEHHS HAIIMOHAIBHBIX ITOTCHIIAJIOB B
HarnpaBJieHUH o0ecriedeHunst 0e30MacHOCTH U ycToiunBoro passutus KJI.

OTMeueHo, 4TO B CBSI3M C BO3PACTaHUEM POJM U 3HAYMMOCTH KOCMHUYE-
CKOW COCTaBIISIIONIEH B MEXaHM3ME MOIIEPXKaHWSl CTpaTernieckoro OaraHca,
MMEIOIIAsAC OpraHu3aloHHas pa3o0ieHHocTh opranuzanuii OOH, 3aHnMaro-
muxcst Bonpocamu yrpasiennst KJI B obiacTu nceineqoBaHus U MCIOIB30BaHUS
KOCMHUYECKOT0 IPOCTPAHCTBA B MUPHBIX HEJSIX, 00ecIedeHust 0€30MacHOCTH U
ycroituuoro passutusa KJI B OKII u HeifTpanuzanuu yrpo3bl HaKaIlUIMBaHUS
KOCMHUYECKHMH JIepKaBaMU BOEHHO-KOCMHYECKOTO ITOTEHIINAla, JOJIKHA OBITh
IIPEOI0JIEHa B KOPOTKHE CPOKHU.

[Tpu 3THX yCIOBHUAX 3HAYMTENbHBIE H3MEHEHUs B Onrbkaiieil nepcrek-
THBe (hopmara MoTpeOHOCTEH MHUPOBOTO COOOIECTBA M HAIIMOHAIBHBIX 3KOHO-
MUK B MCHOJIB30BaHNN pe3ynbraroB K/ oOycnaBnuBaoT HE0OXOIMMOCTh COOT-
BETCTBYIOIIET0 3HAYMTENFHOTO paciupenus 3a1au u ¢pyHkuii Komurera OOH
0 KOCMOCY U, KaK CJI€ACTBUE, MOBBIIIEHHS €ro CTaTyca B paMKax HOBOM opra-
HHU3aIMOHHO-TTPaBOBOH (hopMbI — BceMHpHOI KOCMUYECKOH OpraHu3amum.

Ilepexox Komurera OOH no kocMocy K HOBOM OpraHU3allIOHHO-
paBoBoi (hopMe — BceMupHOH KOCMHYECKOW OpraHu3aIy TO3BOJIHT:

— yCWINTh (PYHKIMH CTPATETMYECKOTO MPOTHO3UPOBAHUS W IUIAaHUPOBA-
HUS pa3BUTUSI MUPOBOH KOCMOHABTUKH;

— NOBBICUTH 3¢ ¢deKTUBHOCT yrnpasienus KJ| MupoBoro coobuiecTBa Ha
OCHOBE HOBOW KOCMHYECKOH ITOJIUTUKH, YYUTHIBAIOUIEH MOTPEOHOCTH HENOITY-
LIEHUS] CKPBITHOT'O HAKOIUIEHUS BOEHHO-KOCMHYECKHMX IOTEHIMANOB, Hepa3Me-
LIEHUs] OPYKHS B KOCMOCE, ynopsaodeHus npasun noseaeHus B KJI, peannza-
UM KOMIUIEKCA Mep MO YKPEIUIEHUIO JOBEpUS U TPAaHCIAPEHTHOCTH, IPABOBOTO
peryaupoBaHUs M OrpaHUYEHHS BO3MOXKHOCTEH HAKaIUIMBaHUS BOEHHO-
kocmuueckoro norennuana B OKIIL

Hesrensnocts Komutera OOH 1o kocMocy B paMKax HOBOTO OpraHu3a-
LIUOHHOT'O ¥ NPaBOBOr'0 CTaTyca MO3BOJIMUT:

— TIOBBICHTB OIIEPAaTUBHOCTH W TMOKOCTH PELICHUs] HACYNIHBIX IPoOiIeM
K/ MupoBoro coobuiecTBa;

— pa3BepHYTh ITOCTPOEHHE MEXaHW3Ma, OOECIIEUMBAIOIIETO IIEJIOCTHOE
pelenre IpoOJeMbl KOHTPOJsl U obecriedeHnss 0€30MacHOCTH U YCTOWYHMBOTO
pasurtust K/ 8 OKII Ha 6a3e mpakTuueckux Mep 1o (OpMHPOBAHUIO MEX TyHa-
POIHOI r100amBHOM cucTeMbl obecnieueHus Oe3omacHocT K/ B OKII;

— YCHIIUTH KOHKPETHYIO IIPEJMETHYIO JIESITENbHOCTh 10 (hOPMHUPOBAHHIO
COBPEMEHHBIX MHCTUTYTOB IUISl Pealu3allid MEXaHU3MOB TPAHCIAPEHTHOCTH U
yKperienus gosepust B KJI, yropsimodeHus ¥ perinaMmeHTanyy npaBui Oe3orac-
noro noseaeHust B OKII npu peanuzarmu K.
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CeromHs peACTaBISACTCS OCOOCHHO BaXKHBIM OCYIIIECTBIICHUE B MEXTY-
HAPOIHOW KOCMHYECKOU JEATEIbHOCTH TI100aTbHOrO MOJX0/Ia K 00ECIeUCHUTO
0€30MaCHOCTH U TOJIEPKAHUS CTPATETHYCCKON CTa0MIFHOCTH B COBPEMEHHOM
MHUpPE Ha OCHOBE TMOKOW KOCMHYECKOW IMOJUTHKH, PEAU3YIONICH MPUHIIUATIEI
cOaaHCUPOBAHHOTO PA3BHUTHUS YEIIOBEYECTBA W OOECIICUCHUs] OE30MACHOCTH
TUTAHETHI 3eMIIS.

OT MAPCUAHCKUX IEHETPATOPOB K BEHEPUAHCKUM
FO.I1. Akynos, B.A. Bopouios, C.A. 3amupuHcKui,
M.T". JloxmatoBa, M.b. Mapteinos, K.M. ITuuxanze, B.C. ®unuenko

[TporHo3upoBaHNe MEXKIUIAHETHBIX IOJETOB, (OPMHUPOBAHHUE CXEM IKC-
MeUIMH ¥ CXeM NPOBEICHUs] HAyYHBIX M CIY)KEOHBIX 3KCIIEPMMEHTOB BCErza
CBSI3aHO CHavaja ¢ 0030pOM OMbITA MPEABIIYIINX Pa3padOTOK U aHAJTM30M BO3-
MOYKHOCTH HCIONb30BAaHUS HOBBIX TEXHOJIOTUI.

IleneTrpaTtopel Kak HOBOE TEXHHUYECKOE CPENCTBO JUISI OCYIIECTBIIECHHS
KOHTaKTHBIX MCCIIEJOBAaHUH JPYroil IIaHeThl BIIEpBbIe ObUIH pa3paOoTaHbl JUIs
mpoekTa «Mapc-96». B ompesienieHHOI CTEeeH! P UX CO3JIaHUM U 0TpabOTKe
ObUT WCITONIb30BAaH OMBIT, ITOJNYYEHHBIH NMPH CO3AaHUM TEPBBIX a’POCTATHBIX
cTaHIMi g uccnenoBanus Beneps! B mpoekte «Bera». 11 teneps BcTan Bo-
IIPOC: @ HE UCHOIb30BATh JIU HOBBIE TEXHOJOTHH, ITOJIYYUBIINE HA3BaHUE (TEX-
HOJIOTUM HaAyBHBIX TOpMO3HBIX ycTpocTtB» (IRDT — «Inflatable Reentry
Descent Technology») B HOBBIX BeHepHaHCKHX mpoekTax? [lis Mapca nanb-
Helflllee UX pa3BUTHE MONYYHUIO B MPOEKTE MUHUMETEOPOIOTNYECKUX CTaHIUH,
KOTOpBIE MOTYT OBITh MCIIOJIB30BaHBI ISl CO3/IaHMsI CETH CTAaHIMI Ha MOBEpX-
Hoctu. Ho Takas »xe 3a7jaua MOXKeT BCTaTh U JUis UccienoBanus Benepsl. Kpome
TOro, HeOE3bIHTEPECHO Y3HATh, KAaKUE YCIOBUS M XapaKTEPUCTUKU TPYHTA I10]
MIOBEPXHOCTHIO IJIAHEThI, MPUYEM B pa3HbIX paiioHax. He 3aTparuBast Hay4HbIe
3a[a4uy, 4To 0€3yCIOBHO TPEOYET OT/AEIFHOIO BHUMATEIBHOTO N3YyUEHUsI, NHTE-
PECHO MOCMOTPETh TEXHUYECKHUE BO3MOXKHOCTH.

IIpenBaputenpHast OLIEHKA, IPOBEJEHHAas B IIPOLIECCE HAY4YHO-
HCCIIeI0BATENbCKOW paboThl 1o mpoekTy «Benepa-J|» (mmirensHble nccieno-
BaHUs BeHepsl), mokaszasia BO3MOKHOCTh UCIIOJIb30BAHUSI HATyBHBIX TOPMO3HBIX
YCTPOMCTB UIsl CITyCKa B IUIOTHOW M Tropstued atMocdepe mianeTsl. Bozmox-
HOCTH BHEJIPEHUS B TPYHT TpeOYeT JOMOIHUTEIBHOW MPOpaboTKU M IpoBee-
HUSI 9KCIIEPUMEHTAIILHBIX paloT.

BrionHe BO3MOXHO, UTO BEHEpUAHCKHE IIEHETPATOPBI CTAaHYT €I1e OJHUM
HOBBIM TE€XHHUYECKUM CPEICTBOM AJISl OCYIIECTBJICHUS JUINTENBHBIX UCCIEA0Ba-
HUI 3arajiok miaHeTsl Benepa.
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OB OCOBEHHOCTSX BBOJIA B JIEICTBUE
HUCCJIIEJOBATEJbCKUX 30HIOB ITPU CITYCKE KA
B YCJIOBUSAX HEONNPEJAEJEHHOCTU TIAPAMETPOB
ATMOC®EP UCCIIEAYEMBIX IIVIAHET
K.M. IMnuxanze, M.b. MapteiHos, B.A. Boponios, B.B. Manbies,
B.E. Ycauos, I1.B. Mepkynos, C.H. AnekcamikuH,
C.B. lBanos, P.Y. Tapramanze

B nacrosiee Bpemst mpu pOpMUPOBAHUN TIPOEKTHOTO OOJIMKA HCCIIEN0-
BaTeNbCKUX KocMuueckux ammapaTtoB (KA), Hapsay ¢ 3a1a4aMu 10 U3Y4EHHIO
HOBEpXHOCTH ITaHeT COJHEUHOH cUCTeMbl, 0c000e BHUMAaHME yaensercs fe-
TAIBHOMY M3YYEHHIO CBOMCTB aTMOC(Ephl UCCIEAYEMON TUIAHETHl C MOMOIIBIO
CHelMaIbHbBIX 30H0B.

Hanpumep, B nporpaMMe ATUTENBHOTO M3y4eHUs IUIaHETHl Benepa s
KOHTaKTHBIX HCCIIEAOBaHMI aTMoc(hepsl Mpearnoiaraercsi HCHoib30BaTh aTMO-
cepHbIid 30HA-BETPOJIET, TIPHHIUIT ICHCTBUSI KOTOPOTO OCHOBAH HA HCIIOJIB30-
BaHMM €CTECTBEHHBIX YCIIOBHH aTMoc(depbl Ha IUIaHeTe: HaJNYHsI TOCTOSSHHOTO
BETpa U CYLIECTBOBAHHs yCTOMYMBOIO IpaJUeHTa BETpa MO BEICOTE. JIBE a3po-
JMHAMHYECKHE ITOBEPXHOCTH, COEIMHEHHBIE (ajioM, pa3HOCATCS Ha pa3HbIe
BBICOTHI, @ U3MEHEHNE JUIMHBI (pajia Mo3BOJIsIeT MEHATD BBICOTY JpeiQa HayqHOU
amnmaparypsl B aTMocdepe.

BBog B AelicTBHE BETpOJIETa NMPEANIONATAETCs MAapauIeNbHO CO CIIyCKOM
ocHoBHOro KA Ha MoBEepXHOCTh IUTaHETHI. Y CIIOBHSI BBOJa MOTYT OBITh OIperie-
JIEHBI B 3aBUCUMOCTH OT Hay4HBIX 3a/1a4 3KCIIEPUMEHTA, HAllpUMep, Ui IIpOBe-
JIeHHs UCCIIeIOBaHUIl Ha BepXHEW IrpaHuIle o0JIauHOro Cios IUIaHeThl BeHepa,
Ha Bbicore H = 65 xm. Mcxons u3 mpuHnmna GyHKIMOHUPOBAHHS CHCTEMEL,
XKeJaTeNnbHO, YTOOBl BBOJ €€ B JeicTBHE ObUI OCYLIECTBIEH B OOJIACTH MaKCH-
MaJIBHBIX aTMOC(EpHBIX I'PaJNEHTHBIX TEYEHWH, KOTOphIE, 10 JAHHBIM ITPOBE-
JIEHHBIX MCCIIEIOBaHUIA aTMOC(]epbl paccMaTpUBaEMOH IIJIAaHETHI, UMEIOT MECTO,
Hanpumep, Ha Boicotax H =40 u 50 kM.

IIpu 3TOM Ha yCOBHS BBOJAA HAJIararoTcs ONpEEICHHbIE OrpaHUYEHUS,
HEBBINTOJTHEHNE KOTOPBIX M3-3a HEy4eTa OTHOCUTENIBHO IIMPOKUX MPEJENIOB He-
OIpe/IeNICHHOCTH [TapaMeTpoB aTMocdepsl BeET K pa3pyLIeHUI0 30Ha U, Cle-
JIOBaTENbHO, K HEyJaye 9KCIIEPUMEHTA.

[IpennaraemMslif moaxox k ymnpasieHHro ciyckoM KA u BBogoM BeTpore-
Ta B JIEWCTBUE MO3BOJIIET TaPAHTUPOBAHHO BBINOIHUTH MOCTABJICHHYIO 3aady
TIPY JIFOOBIX BO3MOXKHBIX PEaTM3alMsIX BHEITHUX BO3ICHCTBHA.
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MAJIOPASMEPHBIA KOCMUYECKHM ATIITAPAT
C KOMILJIEKCOM HAYYHOM AITIMAPATYPbI
CBEPXBBICOKOI'O TPOCTPAHCTBEHHOI'O PASPELLIEHUSA
JJIS TEJTMO®U3NYECKHUX UCCJIEJOBAHUM
C OKOJIO3EMHOW OPBUTHI
B.A. Kyapsimos, I1.B. Kyapsmos, K.M. [Muuxanze, C.A. boraues, C.B. Ky3un

[Monyuenne m3odpaxennit CoiHIA CO CBEPXBBICOKMM MPOCTPAHCTBEH-
HBIM pa3pellieHHeM SBISETCS B HACTOSILEE BpeMsl NMPUOPUTETHOW 3amaueil B
obnactu ¢usuku ConHIA IS LEToro psiia BEAYIIUX MUPOBBIX KOCMUYECKHX
nepxaB. [IprunHOI siBiIsieTcsl O4eBUAHBINA (PaKT, 4TO JOCTHIHYTast K HACTOSIIE-
My BpEMEHH TOYHOCTH HabOironeHnst ColHIA Tak U He MO3BOJIMIIA PEIINTH Iie-
JIBIA s GYHIAMEHTANbHBIX 3a0a4 (pU3nKy.

Lenpro mpoekTa SBISETCS CO3J]aHUE U BBIBOJ Ha OKOJIO3EMHYIO OpOUTY
KOCMHUYECKOH COJIHEYHOH 00CEepBaTOPUH HOBOTO MOKOJICHHS C KOMIUIEKCOM
Hay4YHOH ammapaTypsl CBEPXBBICOKOIO MPOCTPAHCTBEHHOIO pa3pellieHus JJis
npoBeAeHUs (HyHIAMEHTAIBHBIX T'eIHO()U3NIECKUX UCCIIEIOBAaHUN C OKOJI03EM-
HOU OpOWTHI U pelIeHHs 3a71a4 MOHUTOPHHTa aKTHUBHBIX COJHEYHBIX 00JacTei.

XapakTepUCTHUKH HAy4yHOM ammapaTtypsl HO3BOJIAIOT €€ YCTAHOBKY U
TIOJTHOLIEHHOE (PYHKIIMOHUPOBAaHUE Ha MaJopa3MepHOH maTdopme pa3padoTku
OI'VIT «HITO um. C.A. JIaBouKHHa» C UCHOIH30BAHUEM HAYUHO-TEXHUUECKOIO
3agena OKP «MKA-®KW». OcHOBHBIMH HWHCTPYMEHTaMH O00CEpBATOPUH SIB-
JISIFOTCS JIBA JIBYX3€pKaJbHBIX Teyeckona cucreMbl Prun-Kperbena, obecrieun-
BaIOIIMX BO3MOXKHOCTH HaOoaeHust CoTHIIa ¢ PEKOPIHBIM MPOCTPAHCTBEHHBIM
paspemenueM B 0,18 yrioBeix cekyH[, uTo B 10 pa3 mpeBsIIaeT yrioBoe pas-
pemienue JelcTByromux conHeuHblx obceparopuii STEREO, HINODE u
TESIS/CORONAS-PHOTON.

OO6cepBatopust ipeHa3HaYeHa sl PaOOTHI HA OKOJIO3EMHOM COJIHEYHO-
CHHXPOHHOM opOute, obecneunBaroliell HenpepsiBHOe HaOmoaeHne CorHia
0e3 3axona kocmuueckoro amnmapara (KA) B TeHs 3emiin.

[MpuBoauTcst mpoekTHBIN 001K KA 1 cocraB KoMIuiekca HayqHOW amma-
paTyphl JUI BBINOIHEHHS LENIEBBIX 3aa4 POeKTa.

METOAUYECKHUE OCHOBBI IPOTHO3UPOBAHMUSA
XAPAKTEPUCTHUK NEPCHEKTUBHBIX MOIUOUKALIAN
KOCMUNYECKUX AIIITAPATOB JUCTAHIIMOHHOI'O
30HANPOBAHUNA 3EMJIN
I0.A. Martsees, B.A. Jlam3un, B.B. Jlam3un

B noxmazne paccMaTpUBAarOTCS METOJMYECKUE OCHOBBI IIPOSKTHUPOBAHUS
MIEPCIIEKTUBHBIX Moau(UKalui kocMuaeckux ammapaTtoB (KA) B cocraBe koc-
muueckoit cucremsl (KC) mucrannmonnoro 3ouanposanust 3emiu ([133). Akry-
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aJBHOCTH Pa3pabOTKW METOAMYECKUX OCHOB BO3PACTAET IPH OTHOCHUTEIHHOM
crapenun KC 133, npu orpaHMYeHHBIX 3aTpaTax Ha Pa3BUTHE KOCMUYECKUX
CPEICTB U IIPU OAHOBPEMEHHOM PACIIUPEHUH U YCIOKHEHUH LIENIEBBIX 3a1a4.

Coszanue nepcreKTBHBIX Momudukammii KA wuccnenyercss B cBs3u ¢
nposeaenneM monepuusanu KC /133 u mpexacrasisercst Kak ¢popMa BeaeHHs
MIPOEKTHO-KOHCTPYKTOPCKUX paboT, KaK MpOLECcC Pa3BUTHS TEXHUKH, YIUTHIBA-
ercs BIUsHAE (paKTopa BPEMEHHU B IPOEKTHBIX 3aj[adax. 3a cYeT MOJIEpPHU3AINN
n co3nanus Moqudukamii KA ynaercs moBBICUTH Ka4eCTBO BBITIOIHEHHUS Tieje-
BBIX 3a]1a4, PAaCIIMPHUTh TEXHNIECKUE BOSMOXKHOCTH CHUCTEMBI (IIOBBICHTH HAy4-
HO-TEXHUYCCKUI YPOBCHb Pa3pabOTKH).

PaccmaTpuBaroTcsi 0COOEHHOCTH MPOEKTHOTO aHaIN3a IEpCIeKTUBHBIX
npoekToB KC /133, dopMynupyercs OCHOBHAS JMHAMUYECKAsS 3a/1a4a TMPOCKTH-
poBanus KC /133 ¢ yuetoM pa3BUTHsS TEXHHKH B IJIaHUpYyeMbld nmepuon. Hc-
TIONB3Ysl METOJ BPEMEHHBIX CEYEHHH, a TakKe MPUEMBI JEKOMITO3ULIUH, cop-
MHUpPOBaHa JOrH4yeckas CXxeMa pacuJIeHEHHOI 0 UCCIE0BaHUs OCHOBHOW 3aauu.

IIpuBOAATCS MOCTAaHOBKH 3a/1a4:

— onTumu3anuu (OLEHKH) mapaMmeTpoB Moaubukammii KA, mporecca
co3aHus MoauduKayy 1 TpeOOBaHUH K HaJISKHOCTH MOJICHCTEM;

— KOMIIJIEKCHOM COrJacOBaHHOM ONTHMH3ALMU IapaMeTpoB U MpPOrpam-
MbI peanuszanuu npoekta KC J[33, nporao3upoBaHust XapaKTEpUCTUK HEPCIeK-
TUBHBIX Moaupukarmiit KA.

AHanu3 MOKa3bIBAaET, YTO PALMOHAJIBHBIM ITOJXO0M K TOHUCKY 3(dek-
TUBHOTO PEIIEHUS NEePEeUNCIEHHBIX 3a/1a4 SBISIETCS pealn3alus METo1a MHOTO-
YPOBHEBOM COIJIacoBaHHOM onTuMu3anuu. B ocHoBe MeTona — cxema MHOro-
YPOBHEBOTO YIIpaBJIEHHUsS pa3paOOTKOI, MHOIOYpOBHEBAs MOJIENb MPOEKTHBIX
HCCIIEI0BAaHUNA M CTATUCTUYECKUH METOJI COTIaCOBAHHOTO ONTHUMM3ALMOHHOIO
noucka. Pemenue 3amau npoBoauTca utTepanuonHo. IlocinenoBaTensHO pema-
IOTCSl TIPOEKTHBIE 3a7a4d Ha BEPXHEM U HIDKHEM YPOBHSX YNpaBJIEHHs pa3pa-
OOTKOM, peain3yeTcss MPOIeAypa COTVIACOBAHUS MPOCKTHBIX perieHui. Takon
TIOAX O, C OJHOM CTOPOHEI, TaeT BO3MOXKHOCTD Y4€CTh OCOOEHHOCTH MPOEKTHO-
KOHCTPYKTOpCKHX penreHnii KA 6e3 pacmmpennsi coctaBa NPOEKTHOH MOJIEIH.
C npyro#t cTOpoHBI, ONTUMM3aNUs napameTpoB KA Ha HMXHEM ypoBHE yIpaB-
nieHust (TIpY JIeTaIu3aliy IPOEKTHOW MOJIETH) IPOBOJUTCS C YYETOM AMHAMHKHA
(YHKIIMOHAIBHBIX OTpaHWYEHUH (raGapUTHO-MAcCOBBIX, JHEPIeTHYECKUX U
npyrux). Jleramusanyst Takoro 1mojaxo/a AaeT BO3MOXXHOCTh OPraHW30BaTh MHO-
rOBapUaHTHbIE MPOTHO3HBIE HCCIIEA0BaHMU (IIPU OrpaHUYEHUH Ha CPOKU padoT)
1 o0ecreunBaeT OnpeAeNeHre PalMOHAIBHOIO MPOEKTHOTO PEIICHHS 32 CYET
pacumpeHust 00JIacTH BO3MOYKHBIX PELIEHHH.

IIpencraBneHHBI B AOKNaAe KOMIUIEKC TEOPETHUECKUX Ppe3YJIbTaToB,
0000IIEeHNIT W HCCIIeNOBaHUI TO3BOJMI PEUINTh HAyYHO-TEXHUYECKYIO MpOo-
O7eMy co3iaHus METOAWYECKHMX OCHOB NpOEKTHpoBaHMs Monudukanmii KA B
cocrase KC /133 c yuerom pa3BuTHs (MOJEpHHU3ALNN) TEXHUKH B TUIAHUPYEMBIN
neproz. Komriekc TeopeTniaecKkux pe3yinbTaToB, 0000IIEHUH U UCCe10BaHIH
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TIO3BOJISIET OOECTICUUTh PallMOHAJIBHOE YIPaBIIEHHE Pa3pabOTKOW M CO3aHUEM
KC 33 ¢ nenpio npoaneHus cpoka e€ 3pGeKTUBHOM 3KCIUTyaTaIliH, YCTAHOB-

JICHUA 3aKOHOMepHOCTeI>i Pa3BUTHUA TEXHUKU U TEXHOJIOT Y.
PaGota BhIIONHEHa B pamkax peamm3anuu  Mepompustus 1.1 OLIT  «Hayuno-

rejarornyeckne kKaapel nHHOBarmoHHOH Poccum» Ha 2009-2013 rr. I'ockontpakr 02.740.11.0471
ot 30.09.2009 r.

«KOCMOHABTHUKA —YEJIOBEK — KOCMOC - 3EMJISI»
B CUCTEME YCTOMYHUBOI'O
COLHUAJIBHO-OKOHOMMYECKOI'O PA3BUTHUSA
B.J. Kyckos, E.JI. HoBukoBa

KocMoHaBTHKa — CBS3YIONIMIA 3JIEMEHT B CHUCTEME «KOCMOHABTHKA —
4eNoBeK — KocMoc — 3eMiisy. KOCMOHABTHKA SBJISIETCS HHCTPYMEHTOM B PYKax
YeJIoBeKa MPH €ro B3auMOJEHCTBUM ¢ 3eMiiel U KOCMOCOM.

KocMoHaBTHKa — KOMIDIEKCHOE MHOT'O()YHKIIHOHAEHOE CPEICTBO, CO-
CTOsAIIEE U3 PsiJia HAIMOHAIBHBIX W MEXKTYHAPOTHBIX KOCMHUYECKHX CHCTEM.

CraB Ha IyTh MHTETPAIUU B COOOIIECTBO MUBMIIM30BAHHBIX CTPaH, pac-
PSS )KU3HEHHO HEOOXOUMOE y9acTHE B MEKIYHAPOTHOM Pa3/ICICHUH TPY-
na, Poccust momkHa coo0pa3oBBIBATE CBOE Oyayiee ¢ 0OmeMHpOBEIM. B 3ToM
IUTaHE HAIIMOHAIBHAS UJIesl IOJDKHA OBITh BAPHAHTOM OOIIEMHPOBOI.

B noxnage "O pasBurnm uyenoBedeckoro nmorennuana" (1994 r.) OOH
ObUTa TIpeUIOKEHa OoJiee YHHMBEpCalbHAs W aJICKBaTHAs TOJOKCHUIO B MUPE
MOTU(pHUKAIMS KOHIEIIIMA YCTOHYUBOro pa3Butus. OHO ONpENeNIeHO KakK pas-
BHUTHE, HE TOJIEKO TIOPOXKIAIOIIEEe IKOHOMHYCCKHIA POCT, HO CIIPABEIIMBO Pac-
MIPEJIETIAIONIee €ro Pe3yNbTaThl, BOCCTAHABIUBAIONIEE OKPYKAIOIIYIO CPEAy B
OOJIBITICH Mepe, YeM pa3pyIlaroliee ¢e, YBEINIUBAIOIICe BOSMOXKHOCTH JIFOJICH,
a He 00eIHSIONIEee UX.

B mpuBeAcHHOM OMNpPENEICHUN YCTOMYMBOI'O PAa3BUTUSA CYIICCTBECHHO
pacuivpeH colManbHbIM acnekT. Hapsimy ¢ axomoruyeckoil KOHIENIUsSl YCTOM-
YHBOT'O Pa3BUTHUS MPHUOOpENia TYMAHUCTHYCCKYIO HATIPABICHHOCTb.

Htor pa3BuTHA HMHIYCTPUATBHOTO TMEPUOJA MOJSPHOTO MOTPEOICHUS
MaTEpUATBHBIX OJIar MOJBEI YEIOBEUCCTBO K CICAYIOIIEMY 3TAIY SBOJTIOIHOH-
HOT'O Pa3BUTHsI — HHTEIUICKTYAJIbHONH PEBOJOINH, KOTOPAsk OTKPHIBACT 3IIOXY
HOBOW (opMarn — HH(POPMaIMOHHOr0 odmecTBa. MHpopmalmonHoe obmie-
CTBO OyNmeT pa3BUBATHCS HA OCHOBE IMUPOKOrO TPUBJICUCHHS BCEX KHUTEICH
IUTaHETHI (M B TIEPBYIO ovepes Poccuu) B IpoIiecce parMoHaIBHOTO CaMOpa3BU-
THSA, COO0Pa3ysICh ¢ BO3MOXKHOCTSIMU TPHUPOJIBI U, B COOTBETCTBUH C ITUM, pa-
3YMHO OrpaHMY€HHBIX OTpeOHOCTEH olIIecTBa.

Takoif ONTUMAaNBHBIA TOMEOCTa3 TPUPOIBI U OOIIECTBA MOXKET OBITh
JIOCTUTHYT TOJILKO TIPH TI00aTFHOM YUACTHH JKUTEINEH TUTAHETH B (POPMHUPOBA-
HUM HaIPaBJICHUHA OOIECTBEHHOTO PAa3BUTHS U COOTBETCTBYIOIIETO 3a00TIIHBO-
T'O OTHOIICHUS K IPUPOJIE HAIIIETO O0MIEro eMUHCTBEHHOTO JJOMa — 3EMITH.
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JlpeBHsiss MHAUNCKAsE MYIPOCTh TJIACUT, YTO YPOBEHb Pa3BUTHUS [[UBHIIH-
3aI{H OMPEIENAETCS TEM, HACKONBKO JIFON HE Pa3pylIaloT PUPOY, B KOTOPO
OHH CYIIECTBYIOT.

XXI Bek — 3Moxa CaMOOPraHU3aIMU CIIOKHBIX JUHAMUYECKUX CHCTEM
U, TIPEXKJIC BCETo, MPOOJIEeMBI caMOOpraHu3aiuu ornocdepsl U odmectra. Mexa-
HHU3MBI CAMOPA3BHUTHS HEU30EKHO MPUBOJAT IMHAMUIECKUE CHCTEMBI U 00IIIe-
CTBO K Kpu3ucaMm (Oudypkanusim), MEHSIOIIMM Xapaktep passutus. [locmenct-
BHS IOJJOOHBIX MEPECTPOCK HempeackazyeMbl! JTa HelpeacKka3yeMoCTh — OJTHA
U3 BaXHBIX XAPAKTEPUCTHK U CTPAHHOCTEH MUPOBOTO BOJIOIIMOHHOrO MPOIIEC-
ca.

CTpaHHOCTh HACTOSIIIIEN 3MOXU — B 3aTPYAHEHUH B BBIPAOOTKE cTpaTe-
MU 3BOJIIOIIMOHHOIO Pa3BUTHUS YEJIOBEUECTBA.

Ba)kHO TO, YTO 1ETM CUCTEMbI OOIIECTBEHHOM MPUPO/IBI 3a1AI0TCS HE U3-
BHe, a (opmupyroTCs BHYTpHM camoii cuctembl. OHM TPHUHAAIEKAT €i, U UX
(hOopMHUpOBaHUE SIBISETCS [EHTPATBHBIM aKTOM YIIPABJIEHYECKOro MpoIecca, ¢
KOTOPBIM TEOPUSI YIPABJICHHUS TEXHUYECKUMU CUCTEMAaMM MPAKTHUECKH HUKO-
rIa He uMeer Jiena. Jpyrumu cioBaMu, Lielb YIOPaBIICHUS caMa CTAHOBUTCS
«PECYPCOM YIIPABIICHUSY.

B 00MbIINX COMMANBHBIX CHCTEMaX HEBO3MOXKHO MOCTABUTH YETKHE Ie-
11, pa3paboTaTh HAJCKHBIE MPOLIEAYPhI PEATH3AINN YIPABICHYECKOro MpoLec-
ca, GUKCHPOBATH TOUYHOE JOCTIKCHHE LIENICH, TaKe €CITU OHU M OTPECIICHBL.

Bor moyeMy yMeCTHO rOBOPHUThL HE 00 YIPaBIsSEMOM, a O HAIIPABJISIEMOM
Pa3BUTHH COIMATBHBIX U COIMATBLHO-9KOHOMUYECKUX cucTeM. Hampasisiemoe
pasBUTHE — 3TO HE CHOCO0 JOCTIXKEHHUS KaKMX-THOO KOHKPETHBIX IleNel, a
Croco0 peanu3alud BHIOPAHHOW CHCTEMbI OrPAHUYEHH, O0OECIIEUUBAIOIINX
pa3BuTHe OOIECTBA B JKEJTaeMOM DBOJIOLMOHHOM HampaBieHuu. Tem Oonee,
YTO JOJTOBPEMEHHBIE 1IEJIM BCErAa OyAyT yTONMYHBI, WUTIO30PHBI WK aMOu-
IIHO3HBIL.

JlaHHBIA MOMEHT OOCYKAEHUsI MTPUHIIUIA HAPABIEHHOT'O PA3BUTHS 00-
IIECTBA HA OCHOBE BBIPAOOTKU U Pean3alMi Pa3yMHON CUCTEMBI OrPaHUYEHHM
B KEIAaeMOM DBOJIIOIHOHHOM HATPABICHUH MMOJHOCTBIO CMBIKACTCSI C TEOpHE
MOCTPOEHHSI TOMEOCTATHIECKUX CHUCTEM YCTOMYMBOrO aJalTHBHOIO YIpaBiie-
HUSL.

I'omeocTas Kak MEXaHM3M MPEOIOJICHUS U YIIPABJICHHUS IPOTUBOPEUUSIMHU
(B paMKax pa3yMHBIX OIPaHUYEHUI) SBJIAETCSA aJ€KBATHON MOJENBIO ()YHKIIHO-
HUPOBAHMS COIMATBHBIX CHCTEM U JIOJDKEH PacCMaTpUBAThCS U Pa3BUBATHCS
Kak 0a30Basi MOJIEIb YCTOMYMBOrO COIMANBLHOTO pa3BuTHs. Pa3BuToe aBTropamu
MpeCTaBlIeHHe CTPYKTYPBI U OOJIMKA COLUATIBHOrO rOMeocTaTta MPHUMEHEHO K
COIHATIBHO-9KOHOMHYECKUM MPOIIECCAM U KOCMOHABTHKE.

OcobeHHas pPoJib TOMEOCTATHUECKMX CHUCTEM B PSIy APYTHX CHUCTEM
aJ[alITUBHOTO YIPABJICHUsI COCTOMT B TOM, YTO, OyIy4H BOIUIOUICHHBIMH, OHU
00pa3yioT Takue OOBEKThI, B KOTOPHIX OCHOBHBIE MPOLECCH YCTOWYUBO MOJ-
JIEPIKUBAIOTCS THOKUM HCIIOJIb30BAHMEM BCTPOEHHOTO B HUX ITPOTUBOPEUHS.
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Bnaromapst pacKpbITHIO TAMHCTBAa TOMEOCTATHYECKUX CHCTEM BOCCTaHAB-
JIMBAETCs yTepsIHHOE (HEMO3HaHHOE) KMOEPHETHKOM 3BEHO B OOBSCHEHHH NpH-
POZABI ONTHMAIIBHBIX MPOLECCOB YIIPABJICHHUS M MOTPSICAIOIIEH >KUBYYECTH TeX
€CTECTBEHHBIX 00BEKTOB, KOTOpHIE "YCTPOEHBI" KaK CUCTEMBI YIPABJIEHHs IIPO-
TUBOPEUHSIMHU.

KOCMOHABTHUKA U JJIOKTPUHA PA3BUTUSI THHOBALIMOHHOM
PAKETHO-KOCMHUYECKOM TEXHUKH, OBPA3OBAHUSI
U PAKETHO-KOCMMYECKOM MPOMBIINIJIEHHOCTH
H.b. boaun, B.H. lenos, C.A. Epmaxos, A.M. Kupromkus, B.JI. Ononpuenko

B stoMm rony Poccuiickas ®enepauus ormeuaet 50-nerue nonera FOpust
AnekceeBrya ['arapuHa B KOCMOC — CaMblil BBIIAIOIIMNACS WHHOBAIIMOHHBIN
npoexT CCCP u Bcero 3eMHoro mapa.

B HacTosmIee BpeMs pU peau3aliiid HHHOBAIIMOHHBIX MPOCKTOB TEXHU-
K1, 00pa30BaHUsl 1 SKOHOMHUKH Poccust BCTpeTHIIach CO CIEAYIOIUMHU TIpodIie-
MaMu:

[epBas mpoOieMa — OTCYTCTBHE XOPOIIIO MOATOTOBICHHBIX HHHOBAIIU-
OHHBIX Pa3pabOTOK ¢ KOPOTKUM OTPE3KOM BPEMEHH IO JIOCTABKE U BHEAPCHUIO
B NPOMBINUICHHYIO TEXHOJOTHYCCKYIO MPAKTUKY, YTO IOJCAKUBAET OTCUECT-
BEHHYIO MPOMBIIUICHHOCTh HA UMIIOPTHBIC TEXHOJOTHH M KOPMHUT POCCUHCKU-
MU JISHBraMH ¥ 0€3 TOTr0 BIIOJIHE YCIICUTHBIN 3aMaHbIA CEKTOpP «UCCIICTOBAHUS
U pa3paboTKm». MeXIIy TeM OIBIT BOCIIONHEHUS NehUIUTAa UHKESHEPOB U TEX-
HOJIOT'OB U YCIICIIHOTO TpaHc(epa OTEeYSCTBEHHBIX TEXHOJIOTHH OBLT BCerja, a
CEroJIHS CKa3bIBAETCSI 0COOEHHO OCTPO.

Bropas npobiieMa — HexBaTKa WHXXCHEPHBIX KaJpOB M KPUTHYHOE JIJIS
HAYYHO-TEXHUICCKON TPEEMCTBEHHOCTH OTCYTCTBUE YUCHBIX-OTPACICBUKOB
CPEIHEr0 3BEHA, YITaJOK MPUKIAIHON HAYKH B IeNIOM. [1OMbITKaM MOJCPHHU3U-
poBath Poccuro, mepeBecTH e¢ Ha pelbChl YKOHOMHKH 3HAHWHA, PEaTU30BaTh
IUTAHBI 110 UHQPACTPYKTYPHOMY CTPOUTEILCTBY, OCYIICCTBIICHHE KOPIIOPATHB-
HBIX TEXHOJIOTHYECKUX MPOrpaMM (B KOCMOCE, aTOMHOU M TEIUIOBOM YHEPreTH-
K€, TOCKOMIIAHHSAX ) MEIIAET MEPBOOYCPETHON ACPUIIUT UMEHHO BBICOKOKBAITH-
(UIMPOBAHHBIX CIECIUATHCTOB-TEXHOKPATOB.

Tperbs mpobiema — HEOOXOJMMOCTb CO3JaHHS CHUCTEM YIPABIIEHUS
KOMILIEKCHO-B3aUMOCBSI3aHHBIMIA HHHOBAITMOHHBIMU TipoekTamu. KomruiekcHast
mpoOjeMa BO3HHKACT, KOIJla KOCMHYECCKHN, 3HEPTeTHYCCKHNA, BO3IYITHBIN,
MOPCKOH OOBEKT IMOrpy’Kaercsi B NPUPOJAHYIO (KOCMHUYECKYIO) Cpely U cpasy
BO3HUKAIOT BOIPOCH:

— O0pa3oBasiach HOBasi CUCTEMa, M YTO cOOOH 3Ta HOBasi CHCTeMa Mpes-
CTaBJseT?
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— Kaxue Mexy 00beKTOM 1 MPUPOJIOH BOSHUKAIOT CBSI3H U CYIIECTBYIOT
B3aUMOCBSI3U NIPH UX pealn3alliil U, TJIaBHOE, KaK Yepe3 HUX OCYLIECTBISAETCS
B3aMMOJICHICTBUE MEKAY SHEPrUeH, BEIECTBOM U HH(pOpMaIueii?

Ecnn MBI chopMynupyeM MPUHIMIBI CYIIECTBOBAHUS TAKOTO KOMILIEK-
ca, CO3/Ia/IMM CHCTEMY MOHHTOPHHTA, HAYYHUMCSI OTCIISKUBATh OOMEHHBIE ITOTO-
KM, TOrJ]a MBI CMOXEM YIPaBJIATh 3TOM HOBOM MHHOBALIMOHHOM CHUCTEMOM U
MHHOBAIIUOHHBIM MPOEKTOM B LIEJIOM.

CeroaHs BO3HUKAET 3ajjauya BHOBb, KaK U MPEXIE B TPYJHbIE BpEMEHa:
onbIT Benmukoit OrteuectBeHHOl BoHBI 1941-1945 rr., korga B kparuaiiive
CPOKH pelIajich WHHOBAI[IOHHBIE MPOEKThI. Bee yalle u yale BO3HUKAEeT BO-
IIpoc, MOYeMy TOPMO3UTCSI pa3BUTHE MHHOBaLMOHHON uaeu B Poccun. Celtuac
WHHOBAIMOHHAsS IIENIOYKa BKJIIOYAaeT (pyHIaMEHTaJIbHBIE MCCIIEIOBAHUs, Tepe-
xomsime B npukinaansle, HUOKP, naydHO-poeKTHBIE paOOThHI, MOTOM HAET
BBIITYCK KaKOTrO-TO MWJIOTHOTO 00pasna, a MOTOM Yalle BCEro BO3HMKAIOT He-
IIPEOOJIUMBIE TPYJHOCTH.

Uro kacaercss KOCMHYECKHUX HCCIEOBAaHHH, BOGHHBIX 00pa3lOB, SHEp-
TOMAIIMHOCTPOEHHUS, TO B COBETCKOE BPEMsI 3Ta CXeMa, OCHOBaHHas Ha roc3aKa-
3e, paborana xopomuo. 3a NpUMepaMu JIAJIeKO XOJIUTh HE HaJl0: MHOTHE paKeT-
HO-KOCMMYECKHE, SIEPHbIE, YHEPreTHUECKUE MPOEKTHI, TOT K€ 3aITyCK YEeTIOBEKa
B KOCMOC COCTOSUINCH OJaroiapsi pa3paboTkaM MH)XEHEPOB-TIOJIUTEXHUKOB.

Msuorue pesynbtatel HUOKP okaspiBatoTcss HEBOCTpeOOBaHHBIMH, IIO-
TOMY YTO HE YYHTHIBAIOTCS WHTEPECHl PbIHKA NpU (POPMHPOBAHWUH HAYUHBIX
MporpamMM | HccieoBaHuil. 113 HeoOXOANMOCTH M JKENaHHUs COCTHIKOBAThH BCE
9TO MOSBWIACH MJEs TaK Ha3bIBAEMBIX OTPACIIEBBIX TEXHOJOTHMUECKUX IUIaT-
¢dopM. B HEKOTOPOM CMBICIIE CO3/JaHUE TAKHX IIaT(GOPM — 3TO BO3BpAIIEHHE K
nucropuyeckomy ombity CoBerckoro Coro3a O YNPaBiICHUIO TI00aTbHBIMA
MHOTONPOQMIBHEIMA HAayYHO-TEXHOJOTMYECKUMH HarmpaBieHusIMH. B cBoe
BpeMsl ISl MX peasu3alii 00beANHSINCH NECATKH, & TO U COTHH HAy4YHBIX, 00-
pa3oBaTEIbHBIX W IPOMBIIUICHHBIX CYyOBEKTOB, BKIIIOYAs ITOJMTEXHUYECKHE
BY3bl U YHUBEPCUTETHI BCEH CTPaHBI.

CeronHst He00X0IMMO pa3paboTaTh U CO3AaTh HJICOIOTHIO pa3BOpauNBa-
HUsl HHHOBalMoHHoro npouecca Bokpyr HUU, Kb, ynuBepcuteToB u nonurex-
HUYECKUX MHCTUTYTOB, BOCCO3JAaHUs BOCTPEOOBAHHOTO HAYyYHOT'O 3HAHUS, BTS-
TUBast B 3Ty JIESTEIbHOCTb, B TOM YHCIIE, U CTYICHTOB.

Kak 310 caenats? B ToM ymcie u 3a c4eT TOro, 4TO YHUBEPCHUTET J0JI-
eH 00pa3oBBIBaTh BOKPYT ceOs BHEAPEHUYECKYIO Cpely, YTOObI BECTH WHHOBA-
LIMOHHBIA TIOUCK W JIOBOAWTH Pa3pabOTKH 0 NPaKTHYECKOTO NPHUMEHEHHUS.
Ceiiuac, K IpUMepY, PAAOM C MOIUTEXHUYECKUMH MHCTUTYTaMU (DYHKIMOHH-
PYIOT TEXHOIIApKH, TAe padoTaloT JOCTATOYHO yCHENIHbIe KOMIIAaHWH, U B HUX
JIOJDKHBI paboTaTh MPEoaBaTeld, CTYACHTHI  ACTIUPAHTEIL.

Jpyroil myTh TMOBBILIEHNS MEXIUCUUILIMHAPHON KBalM(HUKAMU CTY-
JIEHTOB U aCIUPAaHTOB — HX y4YacTHE B HCCIIEAOBAHMAX IO TaK Ha3bIBA€MbIM
IIPUOPUTETHBIM HAINPABJICHUSIM Pa3BUTUS YHUBEPCUTETOB M UHCTUTYTOB CTpa-
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HBl. He cekper, 4To CymecTBYET pa3phiB MEKIY CHEIMATHCTAMHU PabOdIHX Mpo-
(deccuii ¥ WHXXEHEpAMHU BBICOKOT'O KJIAcca, MYCTYeT HUIA CPETHEr0 3BEHA,
paHbIlle 3TO OBUTH BBHIMYCKHUKH TEXHHKYMOB. Kpome Toro, Bce 31O TpeOyeT
MIpUBJICUCHHUSI K y4eOHOMY TPOIIECCY HOBOIO OOOPYAOBAHHS, COBPEMCHHBIX
TexHonmoruil. Y TyT HeoOXOMUMO ONMUPATHCS HA B3aUMOJICHCTBUE C ITPOMBIIII-
JICHHBIMH TIPEIANPUATHAMH, TIEPESHOCUTh 9acTh y4eOHOro Mpoliecca Ha WX ILUIO-
IIaJIKU C MPUBJICYCHUEM UX KaJIPOB, HCIOIB30BAHUEM UX 000PYIOBaHUS.

ImaBHast  3amaua —  co3manue  OOBEIMHEHHOTO  HAYYHO-
TEXHOJIOTUYECKOr0 MHCTUTYTAa. DTO CIEAYIOUMN dTan pa3BUTHUS WHHOBAIMOH-
HOU WMH(PACTPYKTYpHL. DTO HEKUH XOJJIUHT, KOTOPHIA OOBETUHUT BHYTPHUBY-
3oBckue HUW u psanm HaydHO-00pa30BaTENIbHBIX IICHTPOB, MOOEIUBIINX B KOH-
Kypcax. Ero menp — koHIeHTpamms u (hOKYCHPOBAHHE HHTEIUICKTYaIbHBIX,
MaTepUANBHBIX (TIPEXKJIC BCETO Pedb HIET O COBPEMEHHOM HAyYHOM O0OpPYIO-
BaHWU), (DMHAHCOBBIX U KaJPOBBIX PECYPCOB HA MPOPHIBHBIX WHHOBAIIMOHHO-
TEXHOJIOTUYECKUX HAMPABJICHUSX UIS PaOOTBI IO TEM KE TEXHOJIOTHYSCKUM
mwiarpopmam. Co3laB Takod MEXaHWU3M, KOTOPBI IMO3BOJIUT HAaydHBIC pa3pa-
0OTKH, HOY-Xay OBICTPO TIEPEBOJIUTH B KOHCYHYIO MPOTYKIIHIO, C KOTOPOH MOX-
HO BBIXOJIUTH Ha PHIHOK.

3a rpaHUICH MHOTHE aHAJIOTUYHBIC MTPOOJIEMBI PEIICHBI U anpoOUpOoBa-
Hbl BO MHOTUX CTPaHaX, HO MpPH BBIMYCKE BBICOKOTEXHOJOTMYHOW MPOAYKIIUU
ycnex umeroT Tonbko CIIA, BenukoOpuranus, Anonust u Kuraii.

«1OHO30JOI'MYECKAS» TUATHOCTUKA B OKCTPEMAJIBHBIX
YCJIOBUAX OBUTAHUA UYEJIOBEKA METOJOM
NH®OPMAIIMOHHOI'O AHAJIU3A DJIEKTPOKAPITUOCUTHAJIOB
B.M. VYcnenckuii

KoHnuennust 1OHO30I0rMYECKON AUATHOCTUKU IIOAPOOHO pa3paboTaHa
Baesckum P.M. u ero nocnenosatensiMu. Teopuss HHPOPMAIMOHHON (QYHKIMA
cep/la M OIBIT UCIIONIb30BAHUS TEXHOJIOTMH MHPOPMAIIMOHHOTO aHaJIN3a 3JIeK-
TPOKapANOCUTHAJIOB C LIEJBIO TIMATHOCTUKH 3a00JIeBaHNI BHYTPEHHUX OPraHOB
CBUJIETENBCTBYIOT O BO3MOXKHOCTH BBISIBJICHUSI 3a00JIEBaHUI Ha «JIOHO30JIOTH-
YEeCKOM» dTalre MX pa3BuTHs. JaHHBIH 3Tam XapakTepusyercs IMOSBICHHEM B
nH(OPMAIMOHHOM ITOTOKE 3JIEKTPOKApAXOCUTHAIOB HH(POPMAIMOHHON CYIITHO-
cTH (TIporpaMMbl) TOrO WJIM MHOTO 3a00JIEBaHUSI IPH OTCYTCTBHHM KaKHX-THOO
IpU3HAKOB 3a00JI€BaHUA 10 JaHHBIM BCECTOPOHHETO KIMHUYECKOro U Jabopa-
TOPHO-MHCTPYMEHTAJIBHOrO o0cienoBanus. BelisBienne cnenuduyeckux HH-
(hopMaLMOHHBIX NIPU3HAKOB 3a00NeBaHUA B MOJOOHBIX CIIydasx CIedyeT pac-
CMaTpHuBaTh B KQUYECTBE «JIOHO30JIOTHYECKON» JTUAarHOCTUKH MH(pOPMAIMOHHON
cTaauy 3a00J1eBaHusl, OIPEAEIAIOIEeH PUCK er0 BOSHUKHOBEHHUS.

Ocy1ecTBiIeHO AMHAMHUYecKoe HaOmoieHne 98 My»uuH u 48 JKeHIINH B
BO3pacre oT § 10 38 J1eT, y KOTOPBIX TUarHOCTUPOBAIM MH(OPMAIMOHHBIHA dTaIl
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3aboneBaHuil: y 32 — s3BeHHas1 O0NE3Hb, Y 56 — runeproHnvecKast 00JIe3Hb, y
17 — umemMudeckas 00Je3Hb cepana, y 8 — kerdekaMeHHast 00e3Hb, y 13 —
Mo4ekaMeHHast Oone3Hb 1 'y 20 — caxapHsbIii 1uader.

BbIsIBIIEHO TpH OCHOBHBIX BapHaHTa MPHUYMH, JTUATHOCTUPOBAHHBIX Ha
nH(pOpMaMOHHOM JTare:

1-ii BApuaHT — HaCJIEICTBEHHO 00YCIIOBJICHHBIH;

2-1 BapUaHT — BO3HMKAIOLIUI B CTPECCOBOMN CUTYyallUY;

3-ii BApUaHT — He UMEIOUINI J0Ka3aTebHON CBA3M C HACJEACTBEHHO-
CTBIO U CO CTPECCOM.

[Mpuuem, 2-i BapuaHT 3aMETHO ITPeodJIaa 1Mo YacToTe Cpend Hadlo-
naeMbix (y 104 u3 146 genosex — 71, 2%).

[peobnanaromast cBsA3b 3a00J€BaHUIA CO CTPECCOM MaET OCHOBAHHE IS
Ooyiee MIMPOKOTO HCIIONIB30BAHUSI TEXHOJOIMM HMH()OPMAMOHHOTO aHaIn3a
AJIEKTPOKAPIMOCHTHAJIOB C IETbI0 KOHTPOJIS 30POBbs U BBIsIBIICHNST HH(OpMa-
LMOHHOW CTa/JIMi BO3MOXKHBIX 3a00JI€BaHNH Yy JII0/IeH Ha 3Tarne TPEHHUPOBOK U B
TIEpHO/1 peabHON PO ECCHOHATILHOM JIESTENEHOCTH B HEOOBIYHOM cpene 00u-
TaHus. B 3TOM yOeXIaroT Takke pe3ysibTaThl, MONTydeHHbIE TIPH HENPEPHIBHOM
MH()OPMAIMOHHOM MOHHTOPWHIE AJIEKTPOKAPANOCUTHAJIOB Y aKBAaHABTOB IPH
18-Tn cyrouHoM mnpeObIBaHMM Ha TiyOuHe. BpisBieHne crenupuUecKux WH-
(opMaIoHHBIX 00pa30B 3a00JeBaHUI CIEAYET paccMaTpuBaTh B KauyecTBE
«JIOHO30JIOTMYECKOM» JTMarHOCTUKH Ha WMH()OPMAIMOHHOM STarie BO3MOXKHOTO
pa3BuTHs 3a00JIeBaHMH, YTO UIMEET 3HAUYEHHE B LIeJICHAIIPaBICHHOH nX npodu-
JIAKTHKE.

KOCMMUWYECKOE MBIINIJIEHUE —
HOBAS ®A3A PABBUTHUA HOOCPEPHI
B.A. UBanos

B pe3ynbraTe pa3BuUTHS KOCMOHABTUKU C MIPUOPUTETOM HCCIIENOBATENb-
CKHMX IIeJIedl ymaloch co3JaTh 0a3uC TEXHOJOTHUH, MO3BOJSAIOIIUX IO-HOBOMY
pemars pa3au4HbIe 33741 XO3SIMCTBEHHOTO 3HaueHHs. | 1o0anbHbIi XapakTep
HCMONB30BaHUSI KOCMUYECKUX TEXHOJIOTHI CTaJl OCHOBOW BOBJIEYEHHUS B ITOT
MIPOIIECC MHOTUX TOCYAapCTB, Jake HE MMEIOIIUX CBOUX CPEJCTB BHIBEIEHMS,
HO pa3palaThIBAIONMIMX ISl HUX KOCMHUYECKHE amlnapaTthl WM CHCTEMHBIE U
3JIEKTPOHHBIE KOMIIOHEHTHI. Eme Oonbmmii oxBaT uMeer cdepa monbp3oBaTenei
KOCMHUYECKHX TEXHOJIOTHH, a IIOTPEeOUTEISIMU YCITYT CTaJIM ITOYTH BCE CTPAHBI.

BcemupHas ceTb MHTEpHET CBsi3ajla MBICIU U YYBCTBA JIIOJIEH ¢ pa3iuy-
HBIMH TIPEJICTABICHUAMHU 00 OKpYXKAroleM MX MHpE, 1aB BOSMOKHOCTb KPUTH-
YECKH OIICHUTH CBOM >KU3HEHHBIM ONBIT ¥ WHTEIJIEKT MO OTHOIIEHHIO K 00IIe-
YeJI0BEUECKUM MIPOOIEMHBIM BOIPOCaM. DTa CeTh — HE PsSIIOBOE CPEACTBO Mac-
coBOi MH(pOpMaNUK, Ha TPONaraHay KOTOPOro MOKHO BJIMSTH CO CTOPOHBI 3a-
HMHTEPECOBAHHBIX KPYrOB, a NMPAKTHUYECKH HE MOABEP)KEHHAs JaBIECHUIO Cpeaa
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O0OCY)XIECHUSI CaMBIX Pa3JIMYHBIX BOMPOCOB, C MHEHHEM KOTOPOH MpPUXOIUTCS
CUNTATBCS MHUPOBOM OOIIECTBEHHOCTH. BimsHMEe MUpPOBOH HH(MOPMAIMOHHON
CeTH Ha pa3BHUTHE HOOC(HEpPhl MOKHO CPaBHHTh C Pa3BHTHEM MHPOBOW TpaHC-
MOPTHOH CHCTEMBI KaK OCHOBBI IPOMBIIIIEHHONH PEBOJIONHMH. JKOHOMHKA
obecrieunBaeTcsl TOBapHBIMH OTHOIICHUSIMH, U €€ YPOBEHb XapaKTepu3yeTcs
COCTOSHHEM CETH A0pOr. DTy aKCHOMY IPOILIOro BeKa Telepb MOXHO JOIOJI-
HUTB: «...a 9((PEKTUBHOCTH IKOHOMHUKH 3aBHCHUT OT YPOBHSI Pa3BUTHUS KOJJICK-
THUBHOT'O MHTEJUIEKTA, YIIPABJISIFONIEr0 HHPOPMAIIHOHHBIMH CETAMM.

TpaHCIIOpTHBIE MarucTpaid — 3TO KPOBEHOCHBIE COCYABI OpraHHM3Ma
rocyaapcTBa, a UHGOpPMalMOHHBIE CETU — 3TO ero HepBHas cucrema. KoHeuHo,
KOJUIEKTHBHOE MBIIUICHUE JIIOJIed HEM30eKHO MOSBWINCH ObI M 0e3 KocMuve-
CKUX TEXHOJIOTHH, OHH JIMIIb YCKOPWIJIM XOJ 3TOr0 MCTOPUYECKOro Mporecca u
yKa3aJim MmyTh ero 3(pQEeKTUBHOro pa3BuTus. [10BOpOT BEKTOpa MBIIIIEHHS 03-
HayvaeT U3MEHEHNE TOYKH 3PEHHs] — HE C MO3HULUH MpodiieM 3eMITH Ha PecypChl
KocMoca, a, Ha000pOoT, OT BO3MOXKHOCTEH kocMoca Ha 1pobieMsl 3emiun. B stoit
KOHLIETIIIUM TJaBHAs Mpo0iieMa — 3TO IMOHATH CYTh €€ OTJIMYMS OT NpeXHeH
KanTopoBo-I'erenesckoii ¢uiocopun — wnpen MOHOMBIIIIEHUS], 3aMKHYTOI'O
BHYTPU CO3HAHUS OJHOT'O pa3yMa, Pa3sMbIILIAIOIIETr0 HE3aBUCUMO.

Ceronns 000CHOBaHUE IieNell KOCMUYECKON JEATENbHOCTH C UCIIONb30-
BaHHEM CaMBIX BBICOKHX TEXHOJIOTHH, UMEIOIINX HE TOJIBKO YaCTHOE KOMMeEp-
4ecKoe 3HaueHUe, HO U IPOJIOHTMPOBAHHOE BIMSHUE Ha BCe JalbHEHIee pas-
BUTHE YeJIOBEYECKOW NMBHWIM3AINH, TPeOYeT KOJUIEKTHBHOTO COTJIACOBAHMS
TJIaBHBIX CUCTEMHBIX OPHEHTHPOB JIESTENbHOCTH M NMPUHIMIOB B3aHMMOIEHCT-
BUSl Bcex CTpaH. [loka jmake WMCHOJNB30BaHME TEXHONOTWH WH(oOpMaTH3anuu
IPOLIECCOB HE 3aIUINAET OT aHTPOHOMOPGHBIX OIIMOOK HECOIrIacOBaHHOCTU
pelIeHni 13-3a Pa3IMuHOr0 MOHMMAHMS CYTH TEKYIIEH CHTyallud ITapTHEpaMu
0 AESTETHHOCTH C Pa3HBIMU IPOTHO3HBIMU MOJIENSIMHU OIIEHKH Pa3BUTHUS TEX-
HOJIOTMY€ECKOH 00CTaHOBKHU.

Bubnetickas nmpobiema «crponTeneil BaBumoHckol 6amHm) BepHYIach K
HaM uepe3 ThicsueneTus B Oonee cloxHOi ¢opme u ¢ Ooiee omacHbBIMU IIO-
CJIE/ICTBHSIMU HA HOBOM JTarle pa3BUTHUS YeJIOBEUECTRA.

OnpenenuTs CyIHOCTh 3TOH MPOOIeMbl U chopMyIIHPOBaTh KOHIENTY-
aJbHBIE PUHIMUIBI s €€ peleHns — 3TO 3ajiada He ToJbKo (uiocodpun n
nicuxonorud. Hy>kHa Merpudeckast Teopust Ul OLEHKH KaueCTBEHHBIX JIOTHYe-
CKUX YMO3aKJIIOUEHUH, aleuTMPYIomUX K aOCTpakTHBIM KaHOHaM (hopMysupo-
BOK ITOHSITHH OOIIeueNIoBeYecKiX IIeHHOCTeH. KaKkoBbI ceroiHs 3TH IIEHHOCTH,
U KTO ompenenutr ux Ha Oynymee? COBpeMEHHBIH ypOBEHb OOLIECTBEHHOTO
CO3HaHMS MOKa HE TOTOB J]aTh OTBET JaKe 110 YaCTHBIM BOIIPOCAaM OpraHM3aliy
OOBIJIGHHOH NESITENIbHOCTH Ha YPOBHE SKOHOMHYECKHX W MPABOBBIX OTHOIIE-
HUA. OTCYTCTBHE MPOCTPAHCTBA COTJIACOBAHHBIX OIIEHOK Da3iIMYHBIX TOYEK
3peHHs NPUBENO K yBEIUYEHUIO 3aTPaT TPYAOBBIX PECYPCOB Ha IPEOJONEHUE
SMOIMOHAIBEHO-BOJIEBBIX «0aphepoB» U IICUXOJOTMYECKUX «TYPMO30B», U OHH
CTaJM COCTaBJISATh OCHOBHYIO YacTh KOCBEHHBIX PacXo/l0OB Ha OPraHW3aIHIO
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JIeITeIbHOCTH B OONBIIMX NpoekTax. KocMuueckas AEsSTENHHOCTb, MMeEIoIast
HauOosee JajbHIOW IPOJIOHTANNIO LIENIeH JJIsl BCEro 4enoBeuecTBa, SIBISETCS
HauOosee aJIeKBaTHOW CPENoi JUIsl KOMILIEKCHBIX MCCIIEIOBAHUI 3TON CTOPOHBI
YeJjoBedeckoro ¢axkropa. B ¢uiocodcko-aHTpONOreHHOM acrekTe ¢ MO3UIHMU
MIEPCIIEKTHB YCTOHYMBOTO Pa3BHUTHS 3eMHOW IMBHIM3AIMN B KOCMOCE TpeOyer-
Csl Hay4YHasl TEOPHsl COTJIACOBAHUS PA3JIMUHBIX MPENCTABIEHHH OTHOCHTEIHHO
MIPOLIJIONO OIBITA MCTOPUU M aHaNIM3a TEeKYIeW CHUTyallud B COIOCTaBJICHHH
YAaCTHBIX YCTPEMJIEHMH C SICHBIM TPOTHO30M PpeE3yJbTaTOB JEATENLHOCTH IO
MaTeMaTH4ecku 00OCHOBAaHHBIM OPHEHTHpaM 3TamHoro passutus. Co3maTh Ta-
KYIO MOJIEJIb MBIIUICHHUSI MOKHO TOJIBKO B OPIaHU30BAaHHOM CPE/ie KOJUIEKTHB-
HOT'O MHTEJUIEKTa, ¥ JIIsl €€ pa3paboTKku HeoOXxoauMa 0000IIeHHass MaTeMaTHKa
JIOTHKO-aHAJUTHYECKUX OTHOLIEHUH B TOIIOJIOTMHU MPOCTPAHCTBEHHBIX CBS3EH
HEWPOHHBIX CTPYKTYP, SKBUBAJICHTHBIX OOraTCTBY MHOr000pa3uii Mo3ra.

XPOHUKA PAKETHBIX UCCJIEJIOBAHUI B HITO «TAU®YH»
B.M. Illepmakos, A.A. TTo3un

B noxnazne npencraBieHa XpOHUKA Pa3BUTHS PAKETHBIX UCCIIEAOBaHUN B
I'mapomereociyx6e CCCP/Poccuu ¢ 1946 rona o Hacrosiiee BpeMsi.

B noxnazne ormeuaercs, 9To 0c000€ MECTO B PAKETHBIX MCCIIEIOBAHMAIX
BEPXHHUX CIIOEB aTMOC(Ephl U OKOJI03EMHOI'0 KOCMHYECKOI'0 TPOCTPaHCTBA 3a-
HUMAIOT UCCIIeA0BaHus Ha BbIcoTax cBelme 100 kM, koTopsie npoBoasarcs HITO
«TalipyH» ¢ TOMOIIBIO CIIEMAIbHO Pa3pabOTaHHBIX HCCIIENOBATENBCKUX pa-
KEeTHBIX KOMIUICKCOB MP-12 HazemHOro m Mopckoro OasupoBanus. Jlaercs
TpeJIcTaBlIeHuEe O ceTH pakeTHbIX 30HmupoBanuii CCCP/Poccuu, 6a3upyromeii-
Cc Ha CTaHOMSAX PAKETHOTO 30HAMPOBaHMS arMochepbl W HAy4YHO-
HCCIIEA0BATENbCKUX Cy/IaX; MPUBEIEHAa CTATUCTUKA ITyCKOB MCCIIE0BATEIBCKUX
paxer ¢ komiuiekcoB MP-12, MP-25 u MP-20 (Bcero mposenerno 1253 mycka o
Pa3IMYHBIM TIPOrpaMMaM M3 HHUX 110 MEXIYHApOAHBIM IporpamMmam 56 myc-
KOB).

IIpencraBneHbl OCHOBHBIE HANpaBJIEHUS MCCIIEIOBAaHUH C TOMOUIbIO pa-
KETHBIX KOMIUIEKCOB: (u3MKa aTMocheps! (Temiieparypa, Berep U auddysus,
HEWTpaNBHBIN cocTaB, ONTHKA), HOHOC(]Eepa (37IEKTPOHHAS! KOHIIEHTPAIIMS, 3JIeK-
TpPOHHAsI TEMIlepaTypa, HOHHBIH cocTaB, (POTOXUMHUS, ONTHKA), Pa3IMIHBIE IKC-
MIEpUMEHTHI (IHEPTUs YacTHll, dJIeKTpuueckue nomns u ap.) [IpuBoautes cratu-
CTHKa YCHEUIHBIX JKCHEPHUMEHTOB I10 Pa3IMYHBIM HAIPaBIECHHUSM HCCIIEI0Ba-
HUH.

[IpencraBnens! HanpaBieHus: paboT CIOKUBIIEHCS HAyYHOMH MIKOJIBI HC-
crnefoBaTeneil pakeTHBIMU METOJAMM: OCBOE€HA TEXHOJIOTHS MPOBEICHUS PaKeT-
HBIX 9KCIEPHMEHTOB, (DOPMHUPOBAHNE KOMIUIEKCHBIX HPOrpaMM HCCIEIOBAaHUN
aBTOHOMHBIMH ITyCKaMH PaKeT U B KOOIEPAIlH ¢ Ha3eMHBIMH, aBUAIIMOHHBIMU
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1 KOCMHYECKHMH CHCTEMaMH, JPYTUX CHOCOOOB MCCIIENOBaHUH, BKIIOYAs 3apy-
OeXxHBbIE.

B ob6nacTsx uccnenoBaTebCKOro pakeTOCTPOSHUS U IOCTAHOBKH PaKeT-
HbIX skcriepumenToB HIIO «Taiidyn» sBiseTcs oqHUM M3 OCHOBATeNei Hayd-
HO-KOHCTPYKTOPCKOM M AKCHEepUMEHTalbHOU 1Kokl B Pocrugpomere u B Poc-
CHUH.

METOJUYECKHUE PEHIEHUSA 1O YMEHBIIEHUIO YIIIEPBA
OT PAKETHO-KOCMHUYECKOM JEATEJbHOCTH
HA OKPYXKAIOIYIO IPUPOJHYIO CPEQY
IO0.A. Martsees, A.A. [1o3un, J[.A. Komenes

Ha pannem srane pasutus paxerHo-kocmudeckoi TexHuku (PKT) oc-
HOBHOE BHHUMAaHHWE YIEISUIOCHh CO3[JaHUI0 COOCTBEHHO OOBEKTOB TeXHHKH. ITo
Mepe IOSBJIECHHS Bce Ooee COBPEMEHHBIX M MOIIHBIX PAaKETHO-KOCMUYECKHX
KOMILJIEKCOB, YBEIMUYEHMS YacTOThl 3allyCKOB, HAKOIJIEHHS OIBITA 3KCILIyaTa-
uin PKT u ocymiectBiienus pakerHo-kocmuueckoil aesrensHoctd (PKJI) mo-
crereHHo npunuio noaumanue, uro u PKT, u PK]] crmocoOHBI OKa3bIBaTh BIIUS-
HHUE Ha OKpYyXarollyto npupoanyro cpexy (OIIC), nmpuBoauTh K 3HAYUTEITHHBIM
MaTepHalIbHBIM M (PUHAHCOBBIM yIepOaM IpH aBapusix M Karactpodax, HaHO-
CUTb BpeJl ’KU3HU U 370POBBIO IEPCOHAJIA 1 HACETICHHUS.

K HacrodiieMy BpeMeHU OT€UEeCTBEHHBIMH MPEANPHUITUIMU U OpraHu3a-
LUSIMH, YY9acTBYIOIIMMHU B pa3pabotke, skciuryatauuu PKT u smemeHTOB KOC-
MHUYECKOH HMH(PaCTPYKTYphl, HAKOIUIEH 3HAYMTENLHBIA OMBIT B oOecrieueHnn
0€30MacHOCTH 3TOH TEXHWKHM W HCIIONB3YEMbIX TEXHOJNOTMH W MaTephasioB.
JIOCTUTHYTBI JOCTATOYHO BBICOKHE ITOKa3aTenu 0e3aBapHHHOCTH MHOTHX 00-
pa3noB KOCMHYECKUX CPENCTB, TEXHOJIOIMYECKOW AMCIMIUIMHBI M 0e30MacHo-
ctu. OnHako npoOnema obecrnieuenus Oe3omacHocTu PKJ[ emie He pericHa B
nonHoit Mepe. B wacTHocTH, paHee He IpeaycMaTpUBaJIMCh HEOOXOAMUMEBIE U
JlocTaTouHble Mephl NpoTuB 3arps3HeHus OIIC, He yuuThIBaNKCh, Kak 3TO Hpe-
JTyCMOTPEHO COBPEMEHHBIMH HOPMATUBHBIMU aKTaMH, HHTEPECHl COOCTBEHHHKA
PKT u snemeHTOB €€ MH(PACTPYKTYphl, a TaKXe MOTPEOUTENs] pe3yIbTaToB
PK/I.

Bormpocs! obecrieuennst 6€30MacHOCTH U YIIPABJIEHHUS PUCKAMH XO3SHCT-
BeHHoU u PKJI npeanpuaruii u opraHu3anuil MpoMBIIIJICHHOCTH KpalHe aKTy-
aJbHBI, T.K. HANPaBJICHbI Ha MOWCK ITyTEH CHIKEHUS HEONaronpusTHOTO BIHS-
HUS Ha UMYIIECTBEeHHbIe MHTepechl, a Takke OIIC u 370poBbe Kak O0CITyXKH-
BAIOLIEro MEepCOHaNa, Tak ¥ HaceJIeHus B palioHax ocymiectsieHus PK/I.

OpHUM W3 METONOB CHWXEHHs HeOmarompusitHoro BiusHust PK/l na
OIIC siBnsieTcst MOBBILIEHNE TOYHOCTH MPOrHO3UpoBaHMs Touek nanenus (TII)
U, KaK CJIeJICTBHE, BBICICHHE MEHBIINX 10 IUIOLIA U TEPPUTOPUI I paiioHOB
nazgenus (PIT) ornensemsix yacteit pakersl-HocuTens (OUPH).
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AHanu3 NOKa3bIBaeT, YTO OJHOM W3 NPUYMH HEJOCTATOYHO BBICOKOU
TOYHOCTH pacdeTHbIX Mozeneil nporHo3uposanus TII OYPH sBnsiercs orpanu-
YeHHass TOYHOCTh y4eTa B HMX BapHallMii MapaMeTpoB aTMocgepsl IpH MpoBe-
JIeHUU OQJTMCTUYECKUX PacueToB, OOYCIOBJIEHHAsE OTCYTCTBHUEM ONEpaTHBHON
nHpopmannm o pakTHuecKux 3HaYeHUX napaMeTpoB atMocdepsl B PI1. Howie
HapabOTKU M COBPEMEHHBIE TEXHMYECKHE CPEACTBA (TEXHOJOTHM) WX IIONyde-
HUSI ¥ UCIIONIb30BaHUS MOTYT CYIIECTBEHHO yMeHbmHTh yiiepo or PKJI. Ha-
NIpUMep, y4eT CE30HHOCTH MeTeo(akTopoB B KoHKpeTHOM PII mpaktuueckn
Oojee ueM BJIBOE CHIDKAET IIPOrHO3UpyeMble pa3Mepst PII, nokanusyet ymepOsl
U 3HAUUTEIBHO YMEHBIIAET PacxXo[sl Ha JOPOTOCTOAIINE OPTaHU3ALHOHHO-
TEXHUYECKHE MEpOIpUsTHA 1o peabumurarmu PII.

[IpuBeneHsl KOHKPETHBIE IPUMEPHI IO CHIKEHUIO pa3MepoB PII.

NH®OPMAIIMOHHAS COCTABJIAIOIIASA
PAKETHOTI'O SKCITIEPUMEHTA
10.B. Kocres, A.A. T1o3un, A.b. KOnakor

Wudopmanus o nmapamerpax M mporieccax B BepxHel atmocdepe u oko-
JIO3EMHOM KOCMHYECKOM MPOCTPAHCTBE MOXKET OBITh MONydYeHa NPSMBIMH H
JUCTaHIIUOHHBIMU criocobamu. CpencTBaMu JIOCTaBKH aIllapaTypbl NPsSMBIX
H3MEpeHnil B paccMaTpUBAaEMYIO 00J1aCTh BEpXHEH aTMochephl SIBISIOTCS CITyT-
HUKOBBIE M paKeTHHIE CPEICTBA. PakeTHbIE HKCIIEPUMEHTHI TO3BOJISIOT U3Me-
PATH HapaMmeTphl Me30C(epbl 1 TepMochepsl, a TaKkKe BepUPUIMPOBATH CITYT-
HUKOBBIE JITaHHBIE.

JlaHHBIE PAaKETHBIX HKCIIEPUMEHTOB O IapaMeTpax W Mpoleccax Hccie-
JlyeMO# cpefibl SIBISIOTCS LeHHOW MH(popManuen 11t (GOpMUPOBAHUS MOJIEIb-
HO-MHCTPYMEHTAJIBHBIX METO/I0OB MOHHTOPHHIA W MPOTHO3a COCTOSIHHUS HCCIIe-
JTyeMBIX CIIOEB aTMOC(EPHI.

B pabore paccmarpuBaercst cucremMa MH(QOPMAIMOHHOTO O0ECIIeYeHUs
PakeTHBIX reopU3MIECKUX SKCIEPHUMEHTOB MCCIEI0BaHUs BEpXHEl atMocheps
3eMiH, CTPYKTypa M COCTaB MCXOJHBIX JAHHBIX U COOOLIEHUH, METOJIOB J0OBE-
JIeHUs] THPOpMAIMHU 10 IOTpeOuTeseH.

[IpoBeneHa cucreMaTH3anusi CTPYKTYpPhI IJaHHBIX U BBIXOJAHOW pakeTHOH
uHpOpManuu, GOPMATOB M PETIIAMEHTOB JOBEACHUS 10 MOTpeOuTeneld reodu-
3UUYECKON MPOTYKIUU.

OnwucaH yHMBEpCaJIbHBIA paKeTHBIN KOJ Nepenadd COOOIIeHUH ¢ mepe-
MEHHBIMH CTPYKTYpPOH M COCTaBOM IlepelaBaeMbIX cBeleHuil. OrpeneneHs
MIPUHIMIIBI TOCTPOEHHUS KO/Ia HA OCHOBE METO/Ia CaMOOIIMCAaHHS MepeaaBaeMbIX
JIAaHHBIX U KJIACCU(HUKALMK PAKETHOH UH(OpMAaLUH.

Co3/laHre pakeTHOro Kojia COOOIIEHWH IO3BOJSIET aBTOMATH3MPOBATh
nepenady MH(GOpMaIMU PaKeTHOrO SKCIIEPUMEHTa M OCYLIECTBISITH JOBEIICHNE
nH(popManum 0 MOTPeOHUTEIIs 10 AIEKTPOHHBIM KaHAJIaM CBSI3H.
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KOHUENIMS UHAUBUY AJIbHOM IIKAJIBI OLIEHKH
COCTOSIHUS DKOJIOT'NYECKON CUCTEMBI PAMOHA
SKCILTYATAIIMA PAKETHO-KOCMHUYECKOM TEXHUKHA
B.1O. Kiromrankos

CIIoXHOCTh KJIacCH()UKAIMU COCTOSTHUN 3KOCHCTEMBI PaliOHa DKCILTya-
Taruu paketHo-kocMuueckoi TexHuku (PKT) 3akmrodaercs He TOMBKO B KOH-
LENTYaJIbHON CIIOKHOCTH OIICHKH €€ COCTOSIHUSA (HEeT IO CUX TIOp SIUHOTO MHe-
HUS O TOM, KAKUMH TIOKa3aTeISIMH OI[CHUBATH COCTOSIHAE KOCHCTEMBI), HO U B
TOM, YTO Ka)KJas dKOCHCTEMa YHHKAJbHA, U PEaKIMsi €¢ Ha TEXHOI'CHHOE BO3-
JIeHCTBYE WHIUBUIYaIbHA.

Paspemnienvie cozmaBuieiicss KOJUTM3UM, HAa HAI B3TJISI, COCTOUT B MOCTA-
HOBKE WM PEIICHUH KOMIUICKCHOH 3a/1aull MOCTPOCHHUS IIKAJIBI OIICHKU M COOCT-
BEHHO OIICHKU COCTOSTHUSI 3KOCUCTEMBI IS Ka)KJI0r0 KOHKPETHOro ciiydas. Ta-
KUM 00pa3oM, JIIS KaXJIOW BIIOJHE KOHKPETHON SKOCHCTEMBI IITKaIa OICHKH €€
COCTOSIHUS B TAKOM CITydae Oy/IeT MHIUBUIYaTbHOM.

[llkama — 3T0 3HAKOBasl cHCTeMa, JJIsi KOTOPOH 3a/JlaH0 rOMOMOpP(HOE
0TOOpaKeHHE, CTABAIICe B COOTBETCTBUE PCATLHBIM OOBEKTAM TOT WM HHOU
3JeMeHT 1Kaabl. opManbHO MIKAJION HA3BIBAIOT KOPTEXK, <X, @, Y>, rae X —
peaNbHBIi 00BEKT; (@ — OTOOpakeHue; Y — 3HAKOBAas CUCTEMA.

CocrosHue 3KocucTeMbl paiiona skcrutyataiuu PKT nmpennaraercs one-
HUBATh HA OCHOBE HEUYCTKOW (JMHIBHCTUYECKOMN) IIKAJBI, 3HAKOBYIO CHCTEMY
KOTOPOH OIpPEIENIOT KaK JIMHTBUCTHUYECKYI0 TEepeMEeHHYI0 «HTerpaIbHbIH
MOKa3aTedb COCTOSIHUS KOJIOTMUYECKON CHUCTeMBI paiioHa sKkciuryaTarmu PKTy.

COCTOAHME SKOCHCTENDI
OBoBue HHEIM NoKasaTENs G100 MY CHD I BKTMEHDCTH (HMIHE HHOCTH)

BucueHsa (G) 4 I

2

NonicTMueckan KpuBaA

0BnacTb HO pMaNb HOT O

cocTOoAHMA amcttrmM

OF0BuweHbIt NIKea TENE TEXHD MEHHOH HAMY3MA Ha BMOLEHES (X)

MpanMua
SKONOMMHEC KDIA
YC TOAWBICTH

Puc. 1. KoHnenmus HHANBHIYAIbHO IIKAIEl OL[EHKH COCTOSHUS YKOJIOTHYECKON CHCTEMBI
paitona skcruryatanuu PKT

Ora mepeMeHHas XapaKTepU3yeT peakiuio (OTBET) SKOJIOTMYECKON CHC-
TeMbl paiioHa skcmutyataniuu PKT Ha neicTBYIONIYI0 TEXHOTEHHYIO HAarpy3Ky.
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Peaxiust skocucTeMBl Ha TEXHOTEHHYIO HArpy3Ky OIpefensercs ypoBHEM Jeil-
CTBYIOIIIEH Harpy3KH U CBOMCTBAMU YCTOMYMBOCTH SKOCHUCTEMBI (pHC. 1).

WuTerpanbHblil MOKa3aTenb COCTOSHUSA 3KOCHUCTEMBI MOXET XapaKTepu-
30BaTh Mepy NpuONKeHus (yAalneHus) eHCTBYIOEH TeXHOTeHHON Harpy3Ku
110 OTHOIIEHHIO K IpaHMIe dKonoruueckoil ycroiunsoctu (I;), obmactu Hapy-
meHHoro (I,) nim HopmaibHoro (I3) COCTOSHHS 9KOCHCTEMBI.

TexHoreHHast Harpy3ka Ha OMOIEHO3 BO3JIEHCTBYET Ha OMOJIOTHMYECKYIO
aKTHBHOCTh (PKU3HEHHOCTh) OnorieHo3a. OueBHIHO, (YHKIMOHATIbHAS 3aBHCH-
MocTh G(X) MHIMBHIYATBHA JJIS KAXKIOW SKOCUCTEMBI.

JInareuctrudeckast nepeMeHHast «VHTerpaibHbIM MOKa3aTeNlb COCTOSHUS
SKOJIOTMUYECKON cucTeMbl paiioHa skcrutyataiu PKT» xapakrepusyercs kop-
TEXEM

(P, T(P), U, Pr, M),

rae P = «HrerpanbHblil IOKa3aTeNb COCTOSHUSI HKOJIOTMYECKOM cucTe-

MbI paiioHa skcrutyataiuu PKBy», Ha3BaHue nepeMeHHOM;
T(P) = {HopmansHoe cocrosiaue, CTpyKTypHasl nepectpoiika, YacTuuHoe pas-
pymenue, [lonmHoe paspymieHne} — TEpM-MHOXECTBO IiepeMeHHOH P, T.e.
MHO)KECTBO HAa3BaHWH JIMHI'BHCTHYECKMX 3HAYEHWH IepeMeHHOH P, mpuuem
Ka)KJ0€ U3 TaKUX 3HAYEHUH ABISAETCA HEYETKON MEePEMEHHON P CO 3HAUYEHUSIMU
13 yHUBepcasbHOro MHokectBa U ¢ 0a30BOM IepeMEHHOH U; YHHBEPCAJIbHOE
MHOkecTBO U ¢ 0a30BOii MEepeMEHHON U 3aJaf0T Ha MHOXKECTBE 3HAYCHUH Tap
(g x), g € G, x € X, rie G— MHOXXECTBO 3HaUEHUH IOKa3aTessi Onojornye-
CKOW aKTHBHOCTH (KM3HEHHOCTH) JKOCHCTEMBI; X — MHOXXECTBO 3HAUYECHHI
TrokazaTesist 0000IEHHON TEXHOTeHHON HAarpy3K1 Ha SKOCHCTEMY.

@dyHKIMOHATBHASL 3aBUCUMOCTD g(X) UIsl JIIO0O0H )KUBOW CHCTEMBI SIBIISI-
eTcs MO0 CYTH J030BOM 3aBHCUMOCTBIO U UMEET BUJ JIOTUCTHYECKON KPHUBOU
(puc. 2). Pr — cuHTaKCcHYeCKOe NMPaBMIIO, TOPOXKIAOIIee Ha3BaHUs P 3HAUECHUH
nepeMeHHoil P; M — ceMaHTHYecKOe paBUilo, KOTOPOE CTABUT B COOTBETCTBUE
KaXXI0H HEYEeTKOI mepeMeHHO! p ee CMBICT M(p), T.€. HEYETKOE TOAMHOKECTBO
M(p) yHuBepcansHOro MHOXecTBa U.
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(3, GHOJIOTHI eCKAA AKTHEHOCTE (ZKIT?HEHHOCTE)

A

Xa Xp Xe Xp

L J

¥, obobUeHEAA TEXHOTE HEAA HATPY2EA Ha SKOCHCTEMY

Puc. 2. XapakrepHas 3aBUCUMOCTb «103a — 3P PEKT» I 3KOCUCTEMBI

YactHple (YHKIMK TMPUHAISKHOCTH TEPM-MHOXXECTBA JIMHTBHCTHYC-
ckoM mnepeMeHHOM «MHTerpanbHbI MOKa3aTeab COCTOSHUS JKOJIOTMUECKOU
cucTeMBbI paiioHa skcuryaTanuu PKT» MOXHO ompenenuTh, Kak QyHKIIUH HOP-
MaJIbHOTO pachpesiesieHus] BEpOSITHOCTH 3HaueHut ¢ € G u x € X, ucxoas us
MOJIOXKEHUS XapaKTePHBIX TOYEK JIOTHucTUUeckoit kpusoit A, B, C, D.

JlorucTuueckyro KpuUBYIO CTPOSIT HA OCHOBE JAHHBIX MHOIOJIETHUX Ha-
OJTIOZICHUH, B TOM YHCJIC — apXHUBHBIX.

HAI[E)KHO(ZTI» N BE3OITACHOCTSD HEPCIIEKTUBHBIX
W3JIEJIA PAKETHO-KOCMHUYECKOM TEXHUKH
N.B. Annononos, H.11. Xapues

B nokname oOCyxnaeTcss KpaTKU aHAJTUTHYCCKUN 0030p U JacTcs aHa-
JIM3 OCHOBOIIOJIATAIOIINX PE3YJIbTATOB MCCIEAOBAaHMI M pa3pabOTOK BEAYIIUX
CHELHUATINCTOB B 00JACTH HAJEXHOCTH M TEXHUYECKOW TUAarHOCTHUKH, BBIION-
HEHHBIX BO BTOpOH NonoBHHE XX BeKa B Pa3IMUHBIX OTPACISX MPOMBIIUIEHHO-
CTH, B TOM YHCJIE, B a9POKOCMUYECKOW OTpaciu. B xome aHanmm3a pacKpbITHI
OCHOBHBIE TIPUYMHBI POCTA TOKa3aTeled Ha/JeKHOCTH CO3[aBaeMON U BBIITyC-
KaeMO# CIIO)KHON HaYKOEMKOW OTEUECTBEHHOW TEXHHKU U TEXHOJIOTMH OTPACIIU
B 1960-70 rr. u pe3xoro ux cnaga B 1980-90 rr. u nepsoro aecsarunerus XXI
BEKa, NPOSBUBILETOCS B TEH/IEHIMH K POCTY OTKa30B B paboTe pa3IuyHON TeX-
HUKH, HEPEKO MPUBOJIINX K CEPhE3HBIM NMPOUCIIECTBUSM Ha KPYIHBIX 00b-
€KTaxX HalMOHAJIBLHOTO YPOBHS W B CIIOKHBIX CHCTEMax M3-32 HEZOCTaTOYHOMN
Ha/IS)KHOCTH KOHKPETHBIX KOMIUICKTYIOIMX H3/ENUH M TEXHUYECKHX YCT-
POJNCTB, a TakXKe IIeOro psiaa APYTUX MPUYHH, YKa3aHHBIX B OCHOBHOM TEKCTE
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JIOKITaja. YKazaHbl UEJbIi psifi KOHKPETHBIX BUIOB TEXHHUKH, B KOTOPBIX UMEIH
MecTo Hauboliee pe30HaHCHBIE MPOUCIIECTBUS M CEphe3HbIE OTKA30BHIE CUTYa-
uun. CopMHUpOBaHbI NPEUIOKEHNST 110 00ECIEUEHNIO Ha/IeKHOCTH CO3/aBae-
Mol TexHuku XXI Beka B paMKax NporpaMMHO-IENEBOr0 MPHUHIIMIA, MPELy-
CMaTpHBAIOIIETr0 CO31aHHE CHCTEMBI (II0JICHCTEMBI) YIIPABIIEHHS HAJEKHOCTHIO
U TIPECTABIICHUS €€ B BUJIE OOIIETEXHUYECKOr0 TUTIOBOI'O MPOEKTa, a TAKXKE B
psizie YaCTHBIX MPOEKTOB 110 NPUOPUTETHBIM BUAaM TEXHUKH a9POKOCMUYECKON
oTpaciu.

B noxnaze akieHTHPOBAaHO BHUMaHHE Ha OOCYKJEHHUE CIEIYIOIUX BO-
IIPOCOB!

— o0miasi MocTaHOBKA 3ajad K IpobiemMe oOecriedeHuss HaJAeKHOCTH U
0€30MMacHOCTH CO3/aBaeMbIX M OIKCIUTyaTUPYEMBIX OOBEKTOB HAIMOHAIBEHOTO
YPOBHSI U CIIOKHON HaykoeMKol TexHuku XXI Beka;

— CTaHOBJIEHHE NMPOOJIEMATHKN HaJEKHOCTH MEXaHHKAMHU-CTPOUTEISIMU
1930-40 rr. 1 ee pa3BUTHE B BEAYIIMX MAIIMHOCTPOHUTENBHBIX OTpacisixX Ipo-
mbiiuieHHocTH B CCCP u Poccun B 1950-80 rr., B TOM uMmcie, B a3poKocMuye-
CKOM oTpaciu;

— aHaynm3 pabor mo TexHW4Yecko amarHoctuke 1960-90 rr. m meporo
necsitiineruss XXI Beka ¥ UX MecTy B NpoOJieMaTHKe HaJle)KHOCTH OOBEKTOB
HAI[IOHAJIBHOTO YPOBHSI M CJIOKHON MAIIMHOCTPOHUTEIBHON TEXHUKH a3pOKOC-
Muueckoit orpaciau XXI Beka;

— COCTOSHHE pa0oT IO MpobiieMaThke HaaeKHOCTH B 1990-e rr. U oc-
HOBHBIM NPUYMHAM HX pe3KOro crnajaa Ha npeanpustusx orpaciau (HUU, KB,
HIIO, 3aBomax);

— HEKOTOpbIE OCHOBOITOJIATAIOIINE HANPABIICHUS ITPOOJIEMaTHKH Ha/IeX-
HOCTH pa3padaThIBacMOM M BBIITYCKAGMON OTPACIBIO CIOKHON TEXHUKH U TEX-
HOJIOTHUH €€ MPOU3BOJICTB;

— HEKOTOpbIe OOIME M YaCTHBIE UTOTH HPOBEAECHHBIX HCCIEIOBAHUN U
pa3paboToK 1Mo MPOoOJIEMATHKE HAJACKHOCTH BTOPOU TTOJIOBUHBI X X BEKa B CBETE
MIOCTAHOBKM HOBBIX AKTYaJIBHBIX 3a7au IO HAaJEKHOCTU CIIO)KHOW HAayKOEMKOMU
TEXHUKHU U TexHoJoruu orpaciu XXI Beka;

— TpeNIOKEHUS] 10 TIIOCTAaHOBKE M MPOBEJCHUIO MPOOJIEMHO-
opuentupoBanusix HP u OKP (HUOKP u HUOTP) no npobnemaruke Ha-
JIeKHOCTU U ONPEETICHHUIO0 POJIM U MECTa HKCIEPTHBIX UCCIIEJOBAHUI NpU aHa-
JIN3€ OTKA30BBIX CUTYallUH U3JETIUI OTpaciy;

— (opMynHpoBKa OOMIMX BHIBOIOB IO PE3yJbTaTaM ITPOBEIEHHBIX HC-
CJIEZIOBaHUM M pa3pabOTOK IO MPOOJIEMAaTHKE HAJAEKHOCTH BTOPOH ITOJIOBUHBI
XX Beka, a TakKe MPeUIOKEHUH M0 00eCTIeYeHNI0 HaJeKHOCTH B Oe301acHo-
CTH CO3/1aBaéMOM U BBIITYCKAEMOW OTPACIbIO CIIO)KHON TEXHUKU U TEXHOJIOTUU
€e MIPOU3BOJICTB.

B 3akimrounTenbHOM YacTH JTOKJIana MPUBOJSATCS HEKOTOpBIE 0000IIeH-
HBIE JIaHHBIE 10 HanOoJiee PE30HAHCHBIM aBapHsM, KaracTpodaM, Cepbe3HBIM
MIPOUCIIECTBUSIM Ha O0BEKTaX adpPOKOCMUYECKON OTpaciy, a TaKKe HEKOTOphIE
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0000IICHHBIC AaHHBIC IO OTKA30BBIM CHUTYAIMSIM OIHOTO KJlacca W3JCIHA pa-
KETHOM TeXHHKH (Ha MPUMEPE PAKETHBIX CUCTEM Ha TBEPIOM TOILIHBE).

BOEHHO-OKOHOMMYECKAS BE3OITACHOCTD P®
MOCJIE NIOAIIUCAHUS 1OI'OBOPA CHB-3:
BOEHHO-CTPATETMYECKHWMN ACHEKT
B.A. Maxos

Cornacno Horosopy CHB-3 k 2020 r. Poccuss u CIIA cokpaTsT cBou
crparerndeckue sipepHsie cwibl (CSAC) no ypoHei B 700 pa3BepHYTHIX HOCH-
Tenedt u 1550 6oezapsos.

Opnako:

— CIIA 6ynyt umets 700 pa3BepHYTHIX HocuTenel u 1550 Ooe3apsiios;

— Poccus Oyner umers mumb 350 nHocureneit u 1000—1100 6oe3apsiioB u
CMOXXET, KaK 3asBWJI B IapjaMeHTe MUHHUCTP 00opoHb! A. Cep/loKOB, JOCTHYB
ypoBHs 1550 GoezapsimoB k 2018 roxay, a 700 pa3BepHYTHIX HOCHTEIEH — K
2028 romy.

IIponiecc coxpamenus CHB npusen x Ttomy, uto CIIA coxpanunu
ctpykTypy u coctaB CSC, a Poccus nummnack BCeX CBOUX TSKEINBIX JKUJKOCT-
HBIX MEXKOHTHHEHTaJIbHBIX Oayummctuueckux paker (MBP) «BoeBopma» maxrt-
Horo Oa3upoBaHMs (M3-32 UCTEUEHUS MMH TEXHHUUYECKOTO pecypca) M 0OOeBBIX
KEJIE3HOJOPOKHBIX pakeTHBIX komIuiekcoB (BXXPK), ocHamieHHBIX TBepAOTON-
nuBHOH pakeroit PT-23 «Momnozgeny (cHATBIX ¢ 6oeBoro aexypcersa B 2005 rony
cornacHo Jlorosopy CHB-2).

Pa3BepHyBIIasics B mocieqHee BpeMsl Ha CTPAHUIAX TE€YATH JTUCKYCCHUS
oTHocHuTeNnbHO TyTel pedopmupoBanuss PBCH HocuT octphlit 1 GeckoMIipo-
MUCCHBIM Xapakrep. Kakaplil 13 ONIIOHEHTOB MCIIOIB3YET MPH apryMeHTaIUH
CBOEH TOUKU 3pEHHSI TOT UM MHOM YaCTHBIA KPUTEPUN ONTUMU3AIUU.

Mexny TeM, C TOUKH 3peHHs TII00aTbHOI0 KPUTEPHS «TEONOTUTHIECKUI
CTaTyc CTpaHbl» (YYUTHIBAIOUIETO HacelleHHe, TEPPUTOPHIO, NMPUPOIHBIE BO3-
MOXXHOCTH, BOEHHYIO Momlb U T.1.) Poccus, moanucas Jlorosop CHB-3, cHuzu-
Jla CBOW T€OIOJIMTUYECKHI CTAaTyC JI0 KPUTHUECKOTO YpoBHs. Takum oOpaszom,
BOEHHO-9KOHOMHUYECKasi 0€30MacHOCTh CTpaHbI MOCTpajaia B pe3yibTaTre Moi-
nucanus JJorosopa CHB-3.

Poccust st coxpaHeHusi CBOed HE3aBHCUMOCTH W TEPPUTOPUAIILHOM I1e-
JIOCTHOCTH Jja’k€ Ha IMKE MUPOBOr0 3KOHOMHUYecKoro kpusuca B 2015-17 rr.
JIOJDKHA CPOYHO TPEINPHHATh MaKCHMaJbHbIE YCHJIMS JJISI BOCCTAHOBIICHHUS
cBoux PBCH u coxpaHeHus cTatyca «BEIUKON AE€p:KaBbD».

Heobxonumo:

1. Otka3zatbes B Oymnymmx neperopopax ¢ CIIA B obnactu cTpaTeruue-
CKUX HACTYNATEIbHBIX BOOPY)KEHUH OT TaK Ha3bIBAEMBIX «MEp IOBEPHS», Tpe-
BPaTUBIIUXCSI B CTPATETMYECKYIO JIOBYIIKY, ITOCKOJIBKY OHHM OOECIIEHHBAIOT
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POCCHICKHMI CTpaTernuecKhii MOTeHIMall, HE3HAYUTEIFHO CHW)Kash aMepHKaH-
CKUIL.

2. CocpenoTounThcs Ha NEPBOOYEPETHBIX Mepax M0 YKPEIJICHUIO
PBCH, ne npotusopevamux Jlorosopy CHB-3, koTopsie AOIKHBI BKIHOYATh!

2.1. Pa3paboTKy, UCHIbITaHWE M YCTAHOBKY B IIAXTHBIX ITYCKOBBIX YyCTa-
HOBKax Ha 00€BOE JIeKYPCTBO TSDKEINBIX KUAKOCTHBIX MBP HOBoOro mokonenwus
(BMecTo «BoeBoab»), IPUKPHITHIX KOMIUIEKCAMU IIPOTHBOPAKETHOH OOOPOHHI .

2.2. Boccranosnenue B)KPK ¢ ycranoBkoit Ha Hux MBP PC-24 «SIpc»
(mpoexTHbIE paboTsl, poBeneHHsie MUT, noxTBep M 3Ty BO3MOXKHOCTD).

2.3. Co3pnaHue, ucnbITaHUE U pa3BepTbiBaHUE KoMmIulekcoB ¢ MBP Bo3-
JIYLTHOT O 6a3upoBaHus (mpopabotkw, IIPOBEJICHHBIE AHTK
uM. C.B. Unpromuna u I'PL um. akagemuka B.I1. MakeeBa 1o koMIuiekcy «As-
POKOCMOCY» TOATBEPKAAIOT CO3/aHHE KOMIUIEKCa B CXKaThle CPOKM Ha 0aze
CTOAIIMX HAa BOOPYXEHUHM BOCHHO-TPAHCIIOPTHOTrO camosera Mn-76 u MexKoH-
tuHeHTanbHOM BPI1JI «CuHeBay, ocHameHHOM 10 G0eBBIMU OJIOKaMM).

3. Beixox u3 [loroBopa o PCMJI 1987 r. (mapymraemoro CIIA B ymep6
HalMoHaJbHOM Oe3omacHocTn Poccnu). Co3fgaHue MOOMIIBHOTO PakeTHOTO
KOMIUIEKCa CpeHel TalbHOCTH, 3aMacKUPOBAHHOT'O 110]] aBTO(YpTOH.

4. BoccraHoBneHue aienoHupoBanHoit cucrembl [TPO ctpansl ¢ co3na-
HHUEM DPaJHOJIOKAIMOHHOIO MO Haj TeppuTopueil PO 1Mo OCHOBHBIM pakero-
OITaCHBIM HANpPAaBJICHUSIM IJISl TIPUKPBITHSI OCHOBHBIX aJMHHHCTPATUBHBIX, I10-
JIUTUYECKHX, IPOMBIIUIEHHBIX IEHTPOB, a Takke 00bekToB CSAC PO.

«MHO-KOHT» — I'EHE3UC «IINTAHETOHABTUKN»:
MOUCK PEINIEHU, ATEKBATHBIX BYJIYIIIEMY
H.®. Caiipyninn

Ha 06aze cexkuunm  «[lmaneronaBtmka» MOWII mpu MIY
nM. M.B. JloMoHOCOBa aKTHBHO pa3BUBAETCS Hay4YHO-KpeaTHBHAs NporpamMma
«Mnoit Konrun(r)ear» (MHOKoHT) (Www.inocont.net). O0beKTaMu HcclleoBa-
HUSI ONPEJIENIEHbI CTPAaTeruy )KU3HESSITeIbHOCTH M KOMIUIEKCHast HHPPaCTPyK-
Typa aBTOHOMHBIX IUTaHeTHBIX nocenenuid (AIIIT).

Taxast TOKOMOTHBHAsI TpOrpaMMa CIIocoOHa He TOJIBKO CIYXHTh d(dek-
TUBHBIM HMHTETPATOPOM M MOTPEOUTENEM HMMEIONMXCS AOCTIKEHHH aBha-
KOCMHUYECKHX, TTOJBOHBIX, MOJSIPHBIX, TOPHOPYIHBIX, MEIUKO-ONOIOrNIECKHX,
nH(pOpMaMOHHBIX, TYMaHUTAPHBIX 1 MHOTHX JPYTHX HAYKOEMKHX TEXHOJIOTHH.
Bo mMHOrom oHa Oyzmer crocoOCTBOBaTh YCKOPEHHOMY POCTY HX 3((heKTHBHO-
CTH M KOHKYPEHTOCIIOCOOHOCTH, CO3/1aCT HOBBIE pabodne MecTa U PBIHKH COBI-
Ta, oTpabaTbiBas B Pas3IMYHBIX IPHPOAHO-KINMATHYECKUX YCIOBHSX TE IIPO-
07eMbl, ¢ KOTOPHIMH YEJIOBEUECTBO BPO3b HE CIOCOOHO CIIPaBUTLCA Ha 3emile
CEerofiHs U B CKOPOM BpPEMEHHU CTOJKHETCS B JaJlbHEM KOcMoce. DTO CO3/acT
KOHCTPYKTHUBHYIO OCHOBY ISl «IIPOEKTHOT'O JWasiora ¢ OyayluM», Hepa3pbIB-
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HOU YBSI3KM TAKTHYCCKHUX M CTPATETUUECKUX JICHCTBUI B pekuMe «paboThl ce-
TOJHS HAJI BEI30BAMU OYIYIIIETO».

Herpusunansuocts uaen AIIIl cocTouT B TOM, 4TO 371€Ch BIIEPBBIE CaMO
YeJIOBEUYCCTBO BBICTYIIMT aBTOPOM U HCIOJHHUTENIEM OECHpEIeICHTHON MUCCHH
3apOXKAEHUs] conuanbHOCTH "¢ Hyms". PelleHue cTodmux Ha 3TOM IyTH IPo-
OJieM ompenerseT HeoOXOMUMOCTh TPOSKTHOTO MPOrHO3UPOBAHUS, MPCBEHTHB-
HOU pa3pabOTKH U arpoOanuy ITUPOKOTO CIIEKTPa aJbTePHATUBHBIX CTPATCTHI
COIMOKYJIbTYPHOM a/IalTalldd U YCTONYUBON >KM3HENEATEIbHOCTU COTEH U Thl-
csru oourtateneit ATIIT. Mtorom okuaaercs TO, 9TO MOKHO OXBATUTh MOHATHEM
"00pa3 COIMOKYIETYPHO!H CPEIbl XKUIHEIEATSILHOCTH ', OCHOBAHHOW HA TapMo-
HUU CaMOOpPTaHU3alMu U YIPaBIICHUS.

[MoaroroBka moOOHBIX MHCCHI CBs3aHA, TEM CaMbIM, ¢ HEOOXOIUMO-
CTBIO M3YYEHHUS QJANTHBHOIO MOBEJEHUS U KUZHEACSITENbHOCTH U30JIMPOBAH-
HBIX OT BHEIIHETO MUPaA COIMANIBHBIX TPYIII, CAMOCTOSTENBHO PEIIatoNIUX Mpo-
OJieMBI COXpaHeHUs (TOYHEe, BOCIIONHEHUS) CMBICIIA KU3HU, 00pa30BaHuUs Koa-
JIUIWN, TUHAMUKYA HOPM, BOCIIPHUSITHUS "CBOETO UY>KOTro Mupa" U T.IL.

B menomM, 3TO HOBBIH MPOEKTHO-GUIOCOMCKUI B3I Ha CYIIECTBYIO-
Y0 Cpelly OOMTaHUs B MHTEpECaX aJ[CKBATHOTO PEarpOBaHUS HAa BBI3OBHI OY-
JIYIIET0 U JOCTHKEHUS COLIMAIbHOM TapMOHUM B HACTOSIIIEM.

OUYNCTKA HU3KHNX OKOJIO3EMHBIX OPBUT
OT MEJIKOI'O KOCMHUYECKOT'O MYCOPA
H.M. [Ipons, ILT". Xoponsckuid, JI.T'. [lyooBuk

[TpoGriema 3acopeHus OKOJO3EMHOI'O MPOCTPAHCTBA MENKHM KOCMHYe-
ckuM Mycopom (KM) u3 rozga B ron cranoBuTCst Bee 6onee octpoid. Ceroms ero
KOJIMYECTBO CTOJb BEJHMKO, YTO YXKE CO3JaeT peajibHyI0 ONacHOCTH Juisi pabo-
TAIOIIMX TaM KOCMHYECKUX amlNapaToB U KOCMHUECKHX CTAHIIMH, B CBS3H C YeM
3aJjaua OYMCTKH HU3KUX OKOJIO3EMHBIX OpOHT OoT Menkux yactui] KM siBisercs
BECbMa aKTyaJbHOM.

Kak BapuaHT ee pelieHHs Ipeyiaraercsi HCIONb30BaHUE KOCMHUYECKHX
tpaneimkoB (KT), cHaOxkeHHBIX MBUTATENbHON ycTaHoBKOH (1Y) m mMerommx
Ha cBOEM OOpTy cHelnualbHOE YCTPOWCTBO, YJIaBJIMBAIOIEE MEIKHE YaCTHIIBI
KOCMHYECKOr0 Mycopa WM TOTJIONIAroNniee KHHETHYECKYI0 SHEPTUI0 3THX Yac-
tull. B pesynbrate maneBpa, BeimonHsiemoro KT, KM nonagaer B mioTHbIE
ciion aTMoc(epbl, TOPMO3UTCS MO ISHCTBUEM CHJI a3POAMHAMHYECKOI'O COIPO-
TUBJIEHHS! U 3aTeM cropaeT. Beisenenne KT Ha TpeGyemyro opouty ocymiecTs-
JISIeTCst MO0 C TIOMOIIBIO Pa3TOHHOTO OJIOKa C MPOMEXYTOYHOH OpOUTHI, OO
HerocpecTBeHHO pakeroi-HocuteneM (PH) ¢ 3emmm.

B noxnane paccMOTpeH OMH M3 BO3MOXKHBIX MAHEBPOB (hYHKIMOHUPO-
Banus KT B MexXopOUTaIbHOM NPOCTPAHCTBE — HUKINYECKOE ABMKEHUE MEXK-
Jly BBICOKOW M HU3KOW OpOWTaMH, M JaHa oleHKa ero 3(p(eKTHBHOCTH B 3aBH-
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CUMOCTH OT BapuaHTa codetanus 1Y BbeiBeneHus u skcmryatauuu KT npu uc-
nonb3oBaHuu PH pa3nuunoil rpy3sononseMHocTu. B kauecTBe kputepus OLIEHKU
paccMOTpeHbl cyMMapHasi TUIOLIA/lb MTOBEPXHOCTH C(HEpUUECKOro YiaBJIHBalo-
miero yerpotictea (YY) KT, nmepecekaromieii mpocTpaHCTBO MEXKITy BBICOKOH U
HU3KOHM opOuTamu, 1 cymMmmapHoe Bpemst pabots! KT Ha aTane ouncTky.

Jns nanHoro MaHeBpa OBUIM TIPOBENEHBI pacyeThl 4YWCIa IMKIOB
«CITyCK-TIOIbEM» U cyMMapHoro BpemeHu padotsl KT Ha sTare o4ucTkH B 3a-
BHUCUMOCTH 0T criocoba BeiBeneHus: KT Ha TpeGyemyto opoury PH paznuunoit
IPYy30MOIbEMHOCTH. BBIIM paccMOTpeHB BapHaHTHI C UCIIOJIB30BAHUEM COOCT-
BeHHBIX Jpurareneii PH u pa3roHHbIx 0J10KOB Ha 0a3e HIKOCTHBIX PAKETHBIX
neurareneii (OKPJ]) 6onbmioit Tsiru, anekrpopaketHsix asurareneit (AP), XKP/
Manoi Tsaru. Cmyck-mogbeM ocymiecTBisuics ¢ momouipto DPJI. Taroke Obut
paccMotpeH BapuaHT npumeHeHus JKPJI mManoil Tsru kak Ha 3Tane BbIBEJCHUS,
TaK U Ha dTare OYUCTKU.

[NokazaHo, 4yTO 3((HEKTUBHOCTH OYMCTKH HU3KUX OKOJIO3EMHBIX OPOHT OT
Menkux yactuiy KM npu muxnndeckom asmkeHnu KT mexxay BBICOKOM U HM3-
KOl opONTaMu B OCHOBHOM ONPEAENSETCS CYMMapHOH TUIONIAIBI0 TIOBEPXHOCTH
VYV, paBHOI momaay NOBEPXHOCTH Y'Y, YMHOXKEHHOW Ha KOJIUYECTBO COBEp-
LIEHHBIX LUKJIOB, U PAacTeT C yBeIW4YeHueM rpysonoabemMHoctd PH mng Bcex
paccMOTpeHHBIX BapuaHTOB. HambGonee 3¢ (eKTHBHBIM SBISETCS MCIOIb30Ba-
Hue Ha dtane BeiBeneHus KT pasronHoro 6ioka ¢ JKP/I, a Ha aTame o4ucTKy —
OP/I.

TPAHCIHHOPTHAS CUCTEMA JJISA TPOMBIIIJIEHHOI'O
OCBOEHUS JYHBbI:
BOITPOCHI KO BTOPOI YACTHA UHXKEHEPHOM 3AITUCKH
C. Yuxapes, A. llleomukoB, C. JIyaun, A. Kyprunsh, A. [laatioxun, A. 3aiines,
9. Tkaues, C.Uepnsarckuii , A. Kopookos, A. Matpocos, A. Ilepeiima,
I1. Tumommnos, JI.MBanoB

[To pesympTaram pabOTHI CTYAEHYECKOrO KOHCTPYKTOPCKOrO OIOpo B
9TOM oAy BblmyIeHa «/HxeHepHas 3amicKa Ha KOCMUYECKYIO TPAHCTIOPTHYIO
CUCTEMY, UCIIOJIb3YIOIIYI0 PAKETHOE TOIUIMBO JUI XUMUYECKUX PAKETHBIX JBU-
rareniei 1 pabodee TEIO IS JIEKTPOPAKETHBIX JBUTATENel, IPON3BOMMEBIE Ha
Jlyne». Ilomydyena uTorosasi 3aBUCHMOCTb OTHOCHTEJIBHOTO ITOJIE3HOTO Ipy3a (B
KBaHT-Tpy3ax (K-T) Ha €IWHMIYy DKCIUTYaTal[MOHHBIX (aMOPTHU3aIMOHHBIX) 3a-
TpaT B Becax K-T Juisi 3eMJIM Ha OJMH NepeBo3 K-T' ¢ 3emin Ha JIyHy B 3aBUCH-
MOCTH OT MHOT'OPa30BOCTH MCIONb30BaHUS KOCMUYECKUX TPAHCIOPTHBIX alma-
paToB Ha 3Tanax TPAHCIIOPTUPOBKU U OTHOCUTEIBHOIO BECAa IPOU3BOJICTBEHHOMN
myHHOM ycraHoBKH (IIpc), mpousBoasiiel TOMIMBO I TPAHCIIOPTHOH CHCTe-
Mbl. VIMeHHO mociesHuii (OTHOCHTENbHBIH BEC JTYHHOW YCTAHOBKH) SIBIISETCS
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KJIFOUOM JIJIsI BEIPAOOTKH PEKOMEHIAIMH 110 JabHeHIeld paboTe HaJl TPOEKTOM.
OH ecTb Bonpoc Onrkaiiiei Hame padoThI.

[epBBIM ee BompocoM sIBIISIETCS 3afiada 3aKpeIUIeHUs U yTOYHEHHs CO3-
JIAaHHBIX PaHee NMPeICTAaBICHUH MO MPOeKTy. Ee MOXKHO pelnuTh ImyTeM Co3/IaHus
MakeTa CHCTEMBI C OTOOpa)KEHHEM Ha HEeM BCEX Ba)KHEHIIMX MOJICHCTEM, MX
B3aMMOJEHCTBUS 1 (DYHKIIMOHAJIBHOW HAIlpaBJIEHHOCTH. MakeT MOXXET UMETh
HEKOTOpYIO CTENEeHb MEXaHHW3allWuH, aBTOMAaTH3allid, BHUJIEO- M  ayauo-
conpoBoxkeHUs. OH OyJleT He TOJIBKO CPEJCTBOM JAEMOHCTPALIMH 3aJI0KEHHBIX
B MPOEKTE UJIEi, HO M HHCTPYMEHTOM MX JabHeWIei pa3paboTKy.

BakHBIM BOIPOCOM 37ECh SIBJISIETCSl MCCIIEAOBAaHNE XMMUYECKUX JIBUTa-
TeNlel, WCIIONB3YIOUINX TOIUIMBO THIA KPEMHHH-KHCIOPOJA WM ATIOMUHHH-
KHCIIOpOA. MBI OTMETWIIN, YTO OpPUEHTHpPYEMCS Ha MPOHM3BOJICTBO TOILUIMBA U3
JIYHHOT'O pEerojiuTa, Ho Ha JIyHe MoXeT (BO3MOXKHO) HPOWU3BOIUTHCS TOIUIUBO
BOJIOPOJI-KUCIIOPOJ. JTO pEUICHHE MOXKET OKa3aThCs JydmuM. Ho moxa mbl
OpHeHTHpyeMcsl Ha Ooiiee rapaHTHpOBaHHOE pemieHue. Peromut Ha JlyHe ecthb
TIOYTH Be3ze. 37ech MCCIeoBaHue Bompoca 00 yKa3aHHBIX JBHTATeNsX Oyaer
pabo4ynM BOIPOCOM.

B xoze nccnenoBanuii, HaMEYEHHBIX BBIIIE, MBI JIOJDKHBI OyzieM B nabo-
PaTOPHBIX YCIOBUSX MONYYUTH MOJIEINb JIYHHOTO PETOJINTA U CO3/1aTh YCTAHOBKY
(v mpoBecTH Ha HEll BECh MPOU3BOACTBEHHBIN ITUKII) AJISI TPOU3BOJCTBA TOILIH-
Ba U3 PErOoJINTA.

HaxoHen, HOBEIM M Ba)KHBIM SIBJISIETCSI BOIIPOC O (DOPMHUPOBAHMH Tiep-
CIICKTHBBI co3/1aHus Bcero kuzHeHHOro rukima cucteMbl (JKIIC). Otpabotka
XKLC 3aiimer gecsaTHiIeTHs, U ero 00JIMKOBbIE OLIEHKH MTOTPEOYIOT HOBBIX METO-
JIOJIOTMYECKHUX UJIeH ero (hopMHUpoBaHus. 31ech HE MOXKET paboTaTh IpUMeHsIe-
Masi CErO/IHsl CUCTEMa SKCTPATIONAIMHY IIEH PECypCcoB Ha IEPCIIEKTHBY, KOTOpast
HEe MOXKeT paboTarh Ooiee, 4yeM JBa JecsATWIeTHs. B Hamem ciydae IporHos-
HBIN Jar Oyzler uMeTh Oosiee MATHAECATH JieT. [109TOMy MBI BHJUM B KayecTBe
TIO3UTHBHOW MJEW PELIeHUs! 3TOH CIIOXKHOM NpoOJieMbl HE CTOMMOCTHOHM MOA-
XOJI, JUISl KOTOPOI'0 CaMO MCXOJHOE TMOHATHE «CTOMMOCTBY CErO/IHSI HE BBIBO-
JUTCST U3 OO0JIee AIIEMEHTAPHBIX MOHITHH, a PeCypCHO-IMHAMUYECKUN TOJXO,
OCHOBaHHBI Ha ujee MpeoOpa3oBaHUsi pecypcoB. B Hamiel MHXeHepHOH 3a-
IIHCKE MJIEH STOr0 MOX0/1a U3JIOKEHBI B KAUECTBE NPHIIOKEHUSI [10]] Ha3BaHUEM
«Meron popmupoBanus nepcrekTuBy. Hamra Onmkaiimas 3agaqa — pazpabor-
Ka OJIOK-CXEeM M MaIlIMHHBIX IPOrpamMM, OOCITY)KHBAIOIIUX STOT METO/I.

OueBUIHO, YTO Takas paboTa MOXKET BBIMONHATHCS TEM YCIICIIHEE, YeM
Oonee pa3BuTas Koomnepauus Oyner B Hee BKiIoYeHa. Ho 3To yke He Haul Bo-
npoc. Hamra ke 3ajaua — HPUCIIOCOOUTHCS K TEM BO3MOXKHOCTSIM, KOTOpBIE
HaM CMOT'YT CO3/1aTh JUIsl PaOOTHI.
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METOJ0JIOI' U5 ”THHOBAITMOHHO-®YHKIIUOHAJIBHOI'O
IMPOEKTUPOBAHUSI U3JIEJIUM, ITPOLIECCOB U CUCTEM
B.Jl. Ononpuenko

B nokmane paccmarpuBaroTCs BOIPOCHI METOMOJIOTMH MOJIEIHPOBAHUS
pa3paboTKu MHHOBAIIMOHHOTO Tpolecca. Oco0ol MOMyaspHOCTBIO MOIb3yeTCs
crenyoonas cxemMa (YHKIMOHAIBHOM IOCIIENI0BATEIbHOCTH HHHOBAI[MOHHOTO
Tnporecca:

— HOBBIC Hay4HbIE ITO3HAHUS (3HAHMS), OITYYEHHBIE B pe3yJbTaTe Mpo-
BeieHHs (hyHIaMEHTAJIbHBIX MCCIIEIOBAHUIM;

— TEXHUKO-TEXHOJOTMYECKHE pa3paboTKu HM uX (YHKIHOHAIBHO-
CTOMMOCTHOE 00OCHOBAHHE;

— OpraHu3anys ¥ MOJIEpHU3aNKs TPOM3BOACTBA 0] HOBBIE U3ENNS;

— COBIT NPOJYKIIMH U SKOHOMHUYECKHH POCT MPEATIPUSTHA.

B aroli 1oruke HOBOE 3HAHME aBTOMATHYECKH POXKAAET WJIEH, a Jlajiee B
palMOHAIBHOM MTOCIIE0BATENBHOCTH 00pa3yIoTCsi HOBBIE MPOIYKTHI, MaTepua-
JIBI, M3/ICNUSI, CUCTEMBI, CYNIEPCUCTEMBI U TEXHOJIOTMYECKHUE TPOIIECCHl pean3a-
UM,

@a3pl MHHOBAIIMOHHO-(QYHKIMOHAIEHOTO TPOEKTa Ha IPEMHBECTHUIIN-
OHHOM CTaJIui MOXXHO COPMYJIMPOBATH B CIIEIYIOIIEM MOPSIIKE:

1. IIpunsiTre pemeHus o pa3paboTke HOBOrO M3aenus. Pemenrne npuHu-
MaeTcsl Ha CTa/Iny Tpollecca IUIaHNPOBaHKs HA OCHOBE CPaBHEHHs Lieneil (Tia-
HA) M JIOCTUTAEMOr0 TEKyIIero pe3ynbprara (¢akra). Ecim ¢ moMomso uMmero-
LIMXCSl U3JETMI HE YIAeTcsl MOJYyYHUTh TPeOyeMBbIi Ul pa3BUTHS PENNPUSITHS
(oTpacnu) TOXO0J WU 3aMOTYYUTh HEOOXOMUMYIO JONI0 PBIHKA, TO B KaYCCTBE
crioco0a paspemeHus AToi MpoOIeMbl MOXKHO TIPEIUIOKUTH pa3padoTKy HOBOTO
W3JIETHS.

2. TenepupoBanue wuzmed B o0sacTu pa3pabOTKH HHHOBAIIMOHHO-
¢dyHKIMOHANBEHOTO M3enust. Ha 3Tol crajuu riiaBHOE YCHIIME CKOHIIEHTPHPO-
BaHO Ha TBOPUYECKOH NEATEIBHOCTH H300peTareneii, KOHCTPYKTOPOB, ITPOEKTaH-
TOB M Te€XHOJIOroB. HeoOxoauMo paccMoTpers, repedparh U MPOBECTH CTOMMO-
CTHYIO OIIEHKY OOJIBIIOTrO KOJIMYECTBA WAEH, YTO CYLIECTBEHHO IMOBBINIAET Be-
POSITHOCTH TOSIBJICHUSI YJJaYHO BBIMTPAHHOW MIEH, IIPUTOTHOM IS peann3alin
B 0003pHUMBIE CPOKH U ¢ HEOOXOTMMBIM (DMHAHCHPOBAHUEM.

OnbIT NOKa3bIBa€T, 4TO NpUMEpHO 93-97% HOBBIX HIEH HENpHEMIIEMbI
JUIsl peajM3allii C YYeTOM KOHKPETHBIX TpeOOBaHWI pHIHKAa M BO3MOKHOCTEH
orpaciu. Taxoil OONBIION OTCEB CTABUT 3a7ady CHCTEMAaTHYECKOro OoTOOpa M
LIeJICHAPaBJIEHHOI0 T€HEPUPOBAaHUS WEH IpU pa3padOTKe HOBBIX H3JIEIHH,
00pas1oB, 00BEKTOB M TEXHOJIOTNMYECKUX MPOIECCOB.

Jlns reHepHpOBaHWS HOBBIX HJIEH HMCIIONB3YIOTCS METOIBI AKTHBALIH
TBOPUYECKOT'O MBIIUIEHHs. BBIJIEISIIOT B OCHOBHOM JIBE TPYIIIBI METO/IOB: JIMC-
KYPCHUBHBIC U HHTYUTHBHbIE.
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K auckypcuBHBIM (paccyJO4YHBIM) METOJIaM OTHOCST T€, Y KOTOPBIX HO-
BbIE HIEU POXKAAIOTCS B PE3yJbTaTe IOCIIE0BATEIBHON JIOTHYECKOW MEMOYKH
paccyXIeHui ¢ y4eTOM Ipe/IecTBYIONNX BIBOI0B. K 3Toli rpymnme oTHOCAT:

a) CTPYKTYPHBIH aHaJM3 WM KaTajor BOIpocoB. J[aHHEIA MeTon mpen-
TojaraeT TOYHOE M MOIPOOHOE OMMCaHWE UMEIOLIUXCS M3JIENUH, NX KOHCTPYK-
LM, UCIIOJIb3YEeMble MaTepHaJIbl;

0) QyHKIMOHANBHBINA aHamu3. OTINYUE €ro OT MPEIBIAYIIETo 3aKIYa-
ercsi B TOM, YTO BMECTO CTPYKTYPHOTO IMOJXOJa HCIIONB3YIOT (YHKIIMOHANb-
HBIH, OITUCHIBAsI CBOMCTBA M OTJIMUUTENbHBIE PU3HAKU M3/IETHH, 00BEKTa;

B) (yHKIMOHAJIBFHO-CTOMMOCTHOM aHaymu3. OH MOSBHWICS B pe3yJbTaTe
WHTETPaLK CTPYKTYPHOTO ¥ (DYHKITMOHAJIBHOTO TIOAXO0/a K H3/IEITHIO;

r) Mopdonormueckuii ananmms. [Iporeaypa MOphoIOrHIecKoro aHaiu3a
COCTOHMT B IeJICHAIIPaBIEHHOM PAacCMOTPEHHUH BAPHAHTOB «IETb-CPENCTBO» C
TIOCIJIEIYIONIMM BBIOOPOM HanboJiee parioHaIbHOTO.

WHTYynTHBHBIE METOABI AKTHBM3ALMKM TBOPYECKOTO MBIIUICHUSI Oa3upy-
I0TCS Ha HCIIONb30BaHMM TO/ICO3HAHMS B ITPOIIECCE CHOHTAHHOTO I'€HEpPHUpOBa-
Hust unei. K aToit rpynme MeTonoB oTHOCIT Hanboliee U3BECTHBIE METO/BI, Ta-
KH€E KaK:

a) METoJ| «MO3TOBOr0 IITYpMa» KaK METOJ HaXO)XKIEHUS HOBBIX HIEH,
KOTOpBI Oazupyercst Ha cOope MPeUIoKEHUH, TOCTPOSHHH aHAIIOTHH U OL[EHKE
TIOJIE3HOCTH MJIEW 110 COEIMHEHHUIO PaHee He CBS3aHHBIX MEXIY CO00i ajeMeH-
TOB W TEXHOJIOTHUA;

0) METOJI «CHHEKTHKA TPEJIoiaraeT OTYyXJICHUE MpeIaraeMblx CIio-
co0OB pemieHnsi NpobiIeMbl 00 y)Ke W3BECTHBIX (HAampUMep, HCIIOIb30BaHHE
nyeil 3 UHOM 00JIaCTH MM IPUMEHEHUE aCCOLMANNI U aHAIOTHH).

[ToMUMO BBIIIEU3IIOKEHHBIX, HUCIIOIB3YIOT METOJBI «KPYIJIOrO CTOJay,
«JlempdbI», a TaKKe JETOBBIE UTPHI.

3. IpenBapurensHbIii 0TOOp M 00OCHOBaHWE HeiH. B mepByro ouepenb
TIPE/ITIOKEHHBIE UJIEN TIPOBEPSIOT C TOYKHM 3PEHHUS] UX COOTBETCTBUS LIENSIM OT-
paciy, CyIIecTBYIOIIMM KaHajlaM cOBbITa, MPOW3BOJICTBEHHBIM MOIIHOCTSIM H
BO3MOXKHOCTSIM PEAJIN3AI[MN HOBBIX TEXHOJIOTHH.

Hawnbornee vacto aj1st mpenBapuTENbHOIO OTCEBA MIEH HOBOTO H3JENHUS
UCTIONB3YIOT METOA (PMIIBTPOBAHMSA, CYTh KOTOPOTO 3aKJI0YaeTCsl B OIIEHKE Xa-
PaKTEPUCTUK M3JIETHS C TOCIETYIONINM X CyMMHPOBAaHHEM C YUETOM BECOMO-
CTH KaXXJJ0M XapaKTEePUCTUKH.

4. OKOHYATEIBHBIN OTOOP HICH OCYIIECTBIISICTCS C TTOMOIIBI0 TEXHUKO-
SKOHOMHUECKOro ananu3a. OcraBiuecs 1mocie QUIbTPauy MpHeMIIEMbIE HIeH
HOBOT'O U3JIENHS JIOJDKHBI OBITH TIIATENHHO MPOaHATU3UPOBAHBI C TOYKH 3PEHUS
HKOHOMHYECKOH BBITOAHOCTH U MPUOBUILHOCTH MX PEaT3alHH.

5. OneHka HayYHO-TEXHUYECKOT'O YPOBHS MPOBOAUTCS JUIsl KOHKYPEHTO-
criocoOHoCTH n3/enus. JlaHHast OleHKa OCYIECTBIISIETCS, B OCHOBHOM, C LIEJIBIO
(OpMHUpPOBaHUSI OCHOBHBIX ITaPAMETPOB TEXHUYECKOTO 3aJaHMsl Ha pa3padoTKy
WHHOBAIIMOHHO-() yHKITHOHAJILHOT'O TIPOEKTA.
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IMPOI'HO3UMPOBAHUE BAPUAHTOB NCIIOJIHEHUA BHE3EMHBIX
POBEPOB J1JIs1 BBIITIOJIHEHU A TEPCIIEKTUBHBIX 3ATAY
A .M. Kpaitnos, B.A. BopoHuos

B nocnennue 50 ner pa3BuTHE NPAaKTUUECKONH KOCMOHABTHKH MO3BOJIMIO
B HCCJIEIOBaHHUAX HEOECHBIX TEJ BCE IIMPE MCIOIb30BaTh KOHTAKTHBIE METO/IB,
peanu3yeMble ¢ IOMOLIbIO PA3JIMYHOrO POAA MOCAJOYHBIX KOCMHUYECKHUX alMa-
partoB, B TOM 4Hciie MOOMIBHBIX. OYeBHIHO, YTO YEJIOBEUECTBO U Jaiblie Oyaer
pacumpsaTts chepy CBOEH IesTeTbHOCTH B KOCMOCE UM BCE OOJbIIE OCBaWBaTh
€ro. JTO MOCHUTKA aBTOMATHYECKUX CTaHLMHA W DKCIEAUIMNA C JIIOABMHU K pa3-
JIMYHBIM TUIAHETaM, WX CIyTHHKaM M JAPYTHM KOCMHYECKHM TelaM, CO3JaHHe
TOCEJICHN M CO3/1aHHE MCKYCCTBEHHBIX CITyTHHKOB W IUIAHET C 0a3amu Juis
KHU3HE/ICSATEIBHOCTH YEIOBEeKa. Y CHENIHBIH ONBIT MCIIOIb30BAHMS IIAHETOXO-
JIOB TIO3BOJISIET CUUTATh WX MEPCIEKTHBHBIM BHIOM KOCMHUECKHX allaparoB
JUIsl JanbHeHmmX pador Ha moBepxHocTsx JIyHel, Mapca n apyrux HeOecHbBIX
Tel.

B noxnane npuBoanTcs Kiaccu(UKays BHE3EMHBIX POBEPOB C YUETOM
CYIIECTBYIOIIUX M MEPCIEKTUBHBIX pa3paborok. IIpencrasisiercst cpaBHEHUE U
aHaJINM3 CYILECTBYIOIIUX CUCTEM YNPABJICHUS IIAHETOXOAAMM M IMPOTHO3HUPYET-
csl pa3BHUTHE ATUX cUcTeM. [IpHBesieHbI CylecTBYOMME U pa3padaThIBatoIyecs
peLIeHust ISl IepeABMKEHUsI POBEPOB O ITOBEPXHOCTH M BBISBJIEHBI UX JIOCTO-
WHCTBA W HemocTaTku. Dopmupyercss MPOEKTHBIH OOJMK armapaTroB HOBOTO
nokoJyieHnsi. Pa3pabareiBaeTcsi KOHLENIUS AIBTEPHATHBHOTO YCTPOMCTBA ISt
nepeMelleHNs MOJIEe3HOro rpy3a Ha MOBEPXHOCTSX IIAaHET C Maloi rpaBUTaLU-
i, KoTopoe 00JasaeT peXkKUMaMH JIBIKEHHUS C MOCTOSIHHBIM KOHTaKTOM C TO-
BEPXHOCTBIO M C IUKJIMYECKHMM KOHTAKTOM C IOBEpXHOCTHIO. [lokasbiBaercs
KOHCTPYKTUBHOE HCIIOTHEHHE TaKoro poBepa. Pa3zpaboraHa maremaruueckas
MOJIETb MEPEABIKEHUS anmapaTa ¢ MasTHUKOBBIM JIBHKEHHEM MacChl C OCEBOM
MOJBECKOH B ocH Koneca. [IpoBoauTCa pacdeT IHEpPreTHYeCKUX 3aTpaT NpU
JIBIDKEHUHM C BapbUPOBAaHMEM CKOPOCTH, YIPYTHMX CBOWCTB CHCTEMEBI, CBOWCTB
TpYHTA.

Co3zaHne IIaHeTOX0/10B HOBOT'O MOKOJIEHHUSI HA OCHOBE CYIECTBYIOIINX
U TIEPCHEKTUBHBIX TEXHOJIIOTHH MO3BOJIMT PACIIMPUTH KPYT 3a/1ad MO HCCIeNo-
BaHHIO, TPAHCIIOPTUPOBKE M WCIIBITAHHUSM Ha MOBEPXHOCTSIX HEOECHBIX Tell, a
TaKKe TO3BOJIMT CYIIECTBEHHO CHU3UTH 3aTPAThl SHEPTETHKH Ha MEpeIBIKEHHE
W JIOCTaBKY armapara K II0BepXHOCTH HEOECHOro Teja.
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MOJIEJIMPOBAHUE KOHTAKTHOT'O B3AUMO/JIEVCTBUSA
KA TUIIA «<BEHEPA- 9-14» C TPYHTOM IIJIAHETHI,
OPUMEHUTEJIBHO K BYAYIIUM NIOCAJIKAM
BEHEPUAHCKUX AIIIIAPATOB
C.II. bycnaes

OCOOCHHOCTH OKPYXAIOIUX YCIOBUH Ha BeHepe SBHIUCH TPUUUHOMN
cozmaHus mocanouyHeix ammapaTtoB (ITA) ¢ mocamounsiM yctpoiictBoM (ITV)
crnenuduIeckoro TUma B Buae JehOpMHUPYEMOH TOpPOMAAIBHONH O00OIOUKH
cnoxuoi popmel. st orpabotku Takoro ITY morpeboBanack pa3paboTka Ma-
TeMaTUYecKuX Mojene AuHaMuku yaapa [IA o rpyHT Benepwl. Ot monenu
YUUTHIBAJIHM KaK BO3MOXKHOCTH yaapa ITA o mocraTouHo TBEpABINA IPYHT, KOTO-
pBIIl MozenupoBaics HeneOpMUPYEMOH MOBEPXHOCTbIO, TaK YUUTHIBAIH H
PBIXJIBII TPYHT, CHOCOOHBIN 1e(OpMUPOBATHCS MO TOPOUAAIHHBIM KOJIBLIOM
Iny.

Maremaruueckue Mozenu yaapa [TA o rpyHT Okl pa3paboTaHbl B IIPO-
CTPaHCTBEHHOH NOCTaHOBKE, PH 3TOM JBIKeHHe [1A Bo BpeMms ynapa o TpyHT
OITUCHIBAJIOCH CUCTEMOM HEeNMMHEHHBIX MU (depeHIMaNbHbIX YpaBHEHNH BIKe-
HUSI BTOPOTO TMOpsiIKa. DT YpPaBHEHHUsI UMETH TOYKH pa3pbiBa MEPBOTO M BTO-
poro poza, 4To MOTPeOOBAIO MCCIEIOBAHHUS METO0B YHCIEHHOTO UHTETPUPO-
BaHUs, TPUMEHSBILIMXCS TIPH UX PELICHHUU.

Jlis monTBep KAEHUS a/leKBAaTHOCTH MaTeMaTHUeCKUX MOJAEJIEH Mocajku
U peasbHBIX (PU3UUECKHUX IIPOLECCOB MPOBOAMINCH BBIYHUCIUTENbHBIE U QU3H-
YEeCKHe DKCIIEPUMEHTBI, PE3YJIbTaThl KOTOPHIX CPAaBHUBAIUCE. bolnbinoe BHUMa-
HHUE YIeNsuioch (opMe OTOOpakeHHs! Pe3yJIbTaTOB BBIYMCIUTEIBHBIX dKCIEPH-
MEHTOB IPH MaTeMaTHYECKOM MOJeIMpoBaHUM nocaiaku I1A, crocobam kara-
JIOTU3aIMY PE3yJIbTaTOB U X aHAJIN3a.

VYuuThIBas CIOXKHBIA Xapakrep Tornorpadun paiioHoB BeHepsl, BbIOpaH-
HBIX JUISl TI0C3JIOK TEPCHEKTUBHBIX BEHEPUAHCKUX KOCMHYECKHMX aIlllapaTos,
pa3paboTaHHbIe MaTeMaTHyeckue Mojenu ynapa [IA o rpyHT TpeOyroT naib-
HEWIIEero COBEPIICHCTBOBAHUS U MOAN(DHKAIINH.

HUCHOJIb30BAHUE CUCTEM ABTOMATU3UPOBAHHOTI' O
MHNPOEKTUPOBAHUA J1J151 KOMIIOHOBKH BJIOKA
HAYYHOWM AIIIAPATYPbBI UCCJIEJOBATEJIbCKOM PAKETDBI
C.1. Abayparumos, A.A. [To3un, C.1O. Xomskos

HUccnenoBatennckas pakera (MP) mpencraBiser coboli HeynpaBIsIeMyrO
TBEPJOTOIUTUBHYIO OAJUTUCTHUYECKYIO PAKETY, MPEIHA3HAYEHHYIO IS JJOCTABKU
B BEpPXHHE CJIOM aTMOC(ephl MM OKOJO03EMHOE KOCMHYECKOE MPOCTPAHCTBO
(OKII) 610ka HayuHot ammapaTtypsl (BHA) ¢ 1enmbio npoBeicHrsT HaydHBIX UC-
CIEOBaHUM.
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BHA WP cocrouT n3 HerepMeTn4HOro copachlBaeéMoro rojioBHOro ooTe-
KaTeJisl, BBIIIOJIHEHHOTO U3 JIBYX CTBOPOK, CKPEIUICHHBIX MEX1y co00H KOHHYe-
CKUM HOCKOM, T/l B TIOJICTBOPOYHOM IPOCTPAHCTBE HAa BEPXHEW IUIaTe pazMe-
matorcs natuyikn BHA w HaydHas anmapaTypa TepMETHYHOro KopIryca Juis
pasMelleHns Jpyroro THIa HAayYHOM ammaparypbl. 3a TOJyBEKOBOW MEpHO.
uccienoBaHui Ha BbicoTax Oonee 100 kM ObLIO co3maHo Ooree 60 pasTUUHBIX
BHA, xotopble MMenu IOCTATOYHO HIMPOKUIH YPOBEHb BEIMYHMHBI TUIOTHOCTH
KOMITOHOBKH TipuOopamu ronoBHbIx vactedd MP. [lo cytu mena mma rimyOokas
Mouukanys ronoBHbIx yacteid (') ¢ BHA pasnauysbIx THIOB, NMpeaHa3Ha-
YEHHBIX /IS NIMPOKOr0 Kpyra MCCIeOBaHUH, TAKUX Kak MO (Qu3nke arMocde-
PBl, HOHOC(EPHI, B TOM YHCIIEe M aKTUBHBIMH MeTogamMH. CII0KHOCTh HCCIIEno-
Banuid Mogudukarmii 'Y ¢ pasnmuuneivu tunamu BHA o0ycnoBnena Hammunem
JMHAMHKH BHEIIHUX W BHYTPEHHHX CBsi3eil mpu 3ameHe noxacucrteM bHA B on-
HOM THIIEe 000s104KH 'Y, YTO BBI3BIBAET HEOOXOJMMOCTh KOMIUIEKCA HCCIIENO0-
Banui, kak 'Y ¢ ¢pyakunonnposanneM BHA, Tak u VP B nienom. D10 Tpedyer
aHayu3a OOJBIIOr0 KOJIWYECTBA BapWUAHTOB KOMIIOHOBOK, YTOOBI 00ECHEeYUTh
WP tpebyemble IEHTPOBOYHBIE U MaCCOBO-MHEPIIMOHHBIE XapaKTEPUCTHKH.

Ha ceropnsimHuii 1eHs pa3BUTHE KOMITBIOTEPHBIX TEXHOIOTHI M CUCTEM
JlaeT BO3MOXKHOCTb OCYLIECTBJIATH ATOT Hpouecc. Co3naTeny COBpeMEHHOU pa-
KETHOW TEXHUKH BCE Yallle MCHONb3YIOT KOMIIBIOTEPHBIE TeXHONMornu. Hecmot-
ps Ha TO, YTO KOMIBIOTEPHOE MOJIEIMPOBAHKE UCTIONB3yeTCst okoio 60 ner, 1o
CEeTOJIHAIIHETO BPEMEHH OHO 3aHMMaJlo Ooiee CKpOMHOE MECTO, YeM, HalpH-
Mep, HaTYpHbIE UCITBITAHUS M3/IEJTUA PAKETHO-KOCMHUUECKON TEXHHUKH.

BHenpeHre coBpeMEHHBIX MOIIHBIX aBTOMAaTH3MPOBAHHBIX CHCTEM JaeT
BO3MO)KHOCTb COKPaTHTh TPYIOEMKOCTh IPOEKTHPOBAHUS, COKPATUTH cede-
CTOMMOCTB Pa0OT, IMOBBICUTH KaYeCTBO, COKPATUTh 3aTPaThl HA HATYPHOE MOJIE-
JIMPOBAHHE U UCTIBITAHUSI.

[IpencraBneH aHann3 pa3jIMYHBIX CHCTEM aBTOMATH3MPOBAHHOTO MPOEK-
tupoBanusa Solidworks u Kommac 3D u uX BO3MOXKHOCTH JJIsl KOMIIOHOBKH
BHA. Briopana cuctema Solidworks, koTtopast qaeT BO3MOXHOCTb HE TOJBKO
co3naBate Mozens bHA, HO M TIpOBOIUTH MHXKEHEPHBIH aHanu3 (IPOYHOCTB,
YCTOWYMBOCTb, TEIUIONEpeada, YaCTOTHBIN aHamu3) m3nenus. [lockonsky BHA
KOMIUIEKTYIOTCS HE TOJIBKO NPHOOpaMH U HAayYHBIX SKCHEPUMEHTOB, HO W
MEXaHM3MaMH U CHCTEMaMU pasfieleHus U (PUKCHPYIOMIMMU 3JIEMEHTaMH, KO-
TOpBIE Ha orpeeseHHoM aTane nosera P ortaenstor mone3nyo Harpysky, TO
cperna Solidworks MmO3BONSICT CMOJETUPOBATh W MPOAHATH3HPOBATEH IIPOIECC
OT/ZIENICHUsL.

Ipouecc pabotsl B cpene Solidworks npencraieH Ha nmpuMepe KOMITO-
HoBKM BHA, KoTOpBIil moKa3ai 1enecoo0pa3sHoOCTh U NEPCIEKTUBHOCTD MCIIONb-
30BaHUS JTAHHBIX CHCTEM.
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KOI'HUTUBHAS MOJEJb YITPABJIEHUA DKOJTOI'MYECKUM
PUCKOM PAKETHO-KOCMUWYECKOM JEATEJIbHOCTHU
E.N. KanaeBa

CucremMy ynpaBiieHUS] SKOJIOTHYECKUM PHCKOM IIPH OCYIIECTBIICHUH pa-
KeTHO-KocMuueckoi aesitensHocT (PKJ) crnemyer oTHeCTH K Tak Ha3bIBaeMbIM
OpraHM3alMOHHBIM cucTeMaM. J{JIsi MO/IeTMpOBaHus IMHAMUYECKUX MPOIECCOB
B TAKMX CUCTEMaX HCIIOJb3YIOT KOTHUTUBHOE MOJIEIIMPOBAHHE.

KorHutuBHyto Mozens ynpaBieHHs SKOJOTMYECKHM PHCKOM IIPU OCY-
mectBiaeHnn PKJ/] MOXHO onmcate mapaMeTpUuecKuM BEKTOPHBIM (YHKIHO-
HaBHBIM TpadoM — xoptexeM: MR ((V, E), X, F, 0), B koTopom:

DG=(V,E),V={vi|vie V,i=1,2,..,k};

E={ei|ei€E, i=1, 2,...,k};

G — opueHTHUpOBaHHbIH rpad (KOTHUTHBHAS KapTa),

V — MHOXECTBO BEpIINH; BEPIIHHbI («KOHIENTH») vie V, i=1, 2,..., k
SIBIISTFOTCS 37eMeHTaMu u3ydaemoit cucreMsl: V = {Ilc, Ilcp, [Iakon, UR, R};

E — muOX)ecTBO nyr; nyru eij € E, 1,j=1, 2, ..., N, oTpaxkaroT B3aumo-
CBSI3b MKy BEPLIMHAMH Vi U Vj; BIMSIHUE Vi HA Vj B N3y4aeMOW CUTYallul MO-
XKeT OBITh TOJIOKUTENBHBIM (3HAaK «+» HaJl Jyroi), eciau yBeaumdeHue (yMeHb-
LIeHne) ofHOro (hakTopa NPUBOAUT K YBEIHYEHUIO (YMEHBIIEHHIO) JIPYroro, U
OTPHUIATENBHBIM (3HAK «-» HaJ IYToi), eciy yBeJIndeHue (YMEHBIIEHNE) OIHO-
ro (aKTopa NPUBOIUT K YMEHBIIEHHIO (yBEINYEHHIO) APYrOro, WIN OTCYTCTBY-
er.

[lc — MHOXecTBO (PM3MUYECKUX MPOIECCOB, MPOTEKAIONIMX NPH padore
cucreM u arperaroB mznenust PKT, B pe3ynbrare KOTOPBIX B OKPYXKArOIIyIO
cpeny BBIOpachIBAETCS BEIECTBO WIIM M3JTy4aeTcsl SHEPTHS;

Ilcp — MHOXeECTBO €CTECTBEHHBIX (PU3UUECKHX U XUMHUYECKUX IIpolec-
COB, IIPOTEKAIOINX B HEHAPYIIEHHOH OKpY)KalolIel cpeae;

[Thkon — MHOXECTBO (PMU3MUECKHX U XUMHUYECKHX IIPOIECCOB B3aHMO-
JIEWCTBHS BEIIECTBA M SHEPTUH, IPUBHECEHHBIX B OKPYXKAIOIIYIO CpeNy, C KOM-
TIOHEHTaMH1 OKPY’Karolllei Cpebl;

UR — MHOXECTBO YIPABIISIONINX BO3IECHCTBUIA;

R — omenka (nporno3) skonoruyeckoro prucka PKJI.

2) X: V — 6, X — MHOXXECTBO NapaMeTPOB BEPIIIHH,

X = {x(vi) | x(vi) € X, 1=1, 2,...k}, x(vi) = {x(I)g}, g=1, 2,..., L
x(i)g — g — nmapamMerp BepIIHHBI Vi, ecn g=1, 1o x(i)g = Xi;

0 — TpOCTPaHCTBO MapaMeTPOB BEPILHH, T.€. Ka)O0H BEpIINHE CTaBHT-
Csl B COOTBETCTBHE BEKTOP HE3aBUCHMBIX ITEPEMEHHBIX.

3) F = F(X, E) — ¢ynknmonan npeodpazoBanust ayr, F:ExXx0—R. 3a-
BHUCHMOCTH fij MOJKET OBITH HE TONBKO (PYHKIMOHAIEHOM, HO U CTOXaCTHYECKOH,
B BHUJIE YpaBHEHMH perpeccuii, wim HedeTko. OmnpeseneHne mapaMerpoB xa-
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pakTepuctuku fij BKIItOUaeT B ceOs ompeesieHre Kbl U €AWHHIBI H3Mepe-
HUSL.

Cucrema ynpaBieHUS SKOJIOTMYECKUM PHCKOM IIPHU OCYIIECTBICHUU
PK/I, ocHOBaHHasi HA KOTHUTUBHON MOJENN YIPaBJIECHHs, MOXKET OBITH peaju-
30BaHa B pamkax CALS-TexHomoruii ymnpaBieHHs NPOEKTHUPOBAHHEM, MPOU3-
BOACTBOM U 3kciuryaTanueit PKT.

IMPOTHO3HBIE MOJEJIA B TIPOT'PAMMAX OBECITEYEHU S
HAJIEKHOCTH U3IEJUNA U TEXHOJIOTUM PKT
N.B. Annononos, K. . ITanrenees, H.U. Xapues

B noxnane B kauecTBe OAHOM M3 MPOrpaMM PacCMaTPHUBAIOTCS BOMPOCHI
obecrieueHns1 CTaOMIBLHOCTH KOHKYPEHTHBIX 3Ha4eHHH ITOoKa3aTelied HaJeKHO-
CTH M JPYrux NoKa3aTejed BaXKHEHIIMX MOTPEOMTENECKUX CBOWCTB CO3/aBae-
MBIX U3/ENUI 1 TeXHONOrui pakeTHo-kocMuueckoil Texuuku (PKT). Ipu atom
B KOHTEKCTE C KPaTKUM aHAJU30M CTAHOBJICHUS M Pa3BUTUS METOIOB YIpaBie-
HUS, CO3[JaHUEM DPA3JIUYHBIX CIOXHBIX HaYKOEMKHX OOBEKTOB (TEXHHYECKHX,
TEXHOJIOTUUECKHUX, ITPOM3BOJICTBEHHBIX, OPraHW3aIIOHHO-IKOHOMHYECKUX H
JPYTHX CHCTEM) c(hOopMynUpoBaH OOIIUI HAyYHO-METOJ0IOTMIECKUH MOIX0] K
mpobieMaM oOecrieueHus] CTaOMIBHOCTH 3HAYCHHH ITOKa3aTeeld BajKHEHITUX
norpedurensckux cBoicTB (BIIC), BHOBB pa3pabarsiBaeMbIX U (MIIH) MOTU(H-
LIUPYEMBIX CIOKHBIX 00BEKTOB a3pPOKOCMHYECKOH OTpaciH, MPETeHIYIOMUX Ha
POJIb KOHKYPEHTOCIOCOOHBIX Ha MHPOBOM PBIHKE BBHICOKMX TEXHOJIOTHH, M3/1e-
T, ToBapoB M yciyr. Ilogxon mpoOieMHO OpHMEHTHpPOBAH Ha oOecrieueHHe
CTaOWIBHBIX 3HAauUeHWH, omnperensomux mokazateneii BIIC co3maBaeMbIx
CJIOKHBIX HAYKOEMKHX H3JAENHH MallMHOCTPOUTEIHHOTO MPOQUIS U CPEACTB
texHonornueckoro ocHameHuss (CTO), ux Npou3BOACTB, XapaKTEPU3YIOIIUX
KOHBIOHKTYPY BBIITYCKa M CObITa HA MUPOBOM DPBIHKE B TEKYIIUH MEPUO] Bpe-
MeHH, a Takke Omwkaiimel nepcnekrnBe XXI Beka. M3naraercs KoHKpeTHas
WHKEHEpHas METOJMKa pacuera HWHTErPaIbHOM TOYHOCTH TEXHOJIOTMYECKUX
MIPOLIECCOB, KOJIMYECTBEHHAss Mepa KOTOPOH XapaKTepU3yeT CTaOMIIBHOCTH I10-
kazarenedd BIIC BeimyckaeMoit mpoaykimu orpaciu. [Ipeaioxen MeToj ucce-
JIOBAHUS Ka4eCTBA, 4 TAaKXKe KOINMYECTBEHHOH OLIEHKU Ha/eKHOCTH, MEPBI OTpa-
OOTaHHOCTH | CITy>KEOHOM NMPUTOAHOCTH NU3JIETHIA OTPACIH, U3TOTABIIMBAEMBIX B
YCIIOBUSIX HEIOCTAaTOYHOM CTaOMIBHOCTH M BPEMEHHOHW pasnajku W (Wiau) He-
MIOAKOHTPOIBHOCTH TexXmporeccoB. OTMedeHbl 0COOEHHOCTH 00pabOTKH CTaTH-
CTHYECKOW MH(pOpMaIyy 1o pe3ynbraraM ucnsitannii usaennid 1 CTO ux npo-
W3BOJICTB, HM3TOTABIMBAEMBIX B YCIOBHUSX HEIOCTaTOYHOW CTAOMIBHOCTH H
(WIM) MOAKOHTPOJILHOCTH TexmpoueccoB. [lonBeneHpl 00Iue UTOrH U OCHOB-
HBIE PE3YJIBTATHl UCCIIENOBAHUN 1 pa3paboTOK 1Mo nmpobieme odecreueHus cra-
OWIBHOCTU TapamMeTpoB u3nenuit orpaciau u CTO ux mpou3BOJICTB.
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B KOHKpETHOM IuIaHe B JIOKJIAJe PAaCCMaTPUBAIOTCS CIIENYIOIIE BOIPO-
CBI:

— (opMyIupoBKa OOIIEH MOCTAHOBKH 3aayd M O0OCHOBAaHUS HEOOXO-
JIMMOCTH CO3/IaHHs aBTOMAaTHU3WPOBAHHOM MOJICHCTEMBI o0ecrieueHusl cTaOmiIhb-
HOCTH KOHKYpPEHTHBIX 3HaueHui mnokasateneil BIIC coszmaBaemoll ciokHOM
HayKOEMKOH MPOIYKIUH M CPelCcTB TexHonornyeckoro ocHammenust (CTO) ux
MIPOM3BOJICTB B YCIOBUSX (DYHKIMOHMpPOBaHWS HHTErpupoBaHHBIX ACY wun
CAIIP;

— (opMyupOBKa OOIIEH MOCTAHOBKH 3a/laud K IpolieMe o0ecIieueHuUs
cTaOMIbHOCTH 3HaueHni noka3zatesneil BIIC cozmaBaeMbIX CIOXHBIX M3JIEITHNA 1
CTO unx npou3BOACTB, B X0/ yNpaBieHHs pa3paboTKaMH HayKOEMKOW KOHKY-
PEHTOCIIOCOOHON MPOIYKIWH B BHJE U3AENUN MAIIMHOCTPOSHHS M CIelnali-
3MPOBAHHOT'O TEXHOJIOTMYECKOT0 000PYIOBAHMS IS UX MU3TOTOBJICHUS B OMBIT-
HBIX U CepUUHBIX ycinoBusx. [Ipu aToM mpemycmaTpuBaeTcs, 4To AaHHAs MPO-
JyKIUSI IPETEHTYeT Ha POJIb KOHKYPEHTOCIIOCOOHOH 110 OIpe/IesIsFoNiM IOoKa-
3arensim BIIC B Texymmii mepuon BpeMeHn n Onmkaiimeid nepcnektuBe XXI
BEKa Ha MUPOBOM PBIHKE BBICOKHUX TEXHOJIOT'HH, M3/IETIHIA, TOBAPOB U YCIIYT;

— Kiaccu(UKanus OCHOBHBIX (DaKTOPOB, BIMSIIONIMX Ha CTAOWIIBHOCTH
rnapameTpoB co3faBaeMbIx cI0xHbIX u3aenuit 1 CTO ux npousBoJCTB;

— BO3MOXXHOCTb KOJMYECTBEHHOIO Y4YeTa CIy4alHbIX (PaKTOpOB, IOA-
JIAIOIMXCS ONPEJIENICHHBIM CTaTHCTHYECKUM 3aKOHOMEPHOCTSIM, TPH MOCTpOe-
HUM OOIIMX M YaCTHBIX MOJIENei JJIsi aBTOMaTH3MPOBAaHHBIX MOHHTOPHHTOB B
paMKaXx TMOJICUCTEMBI 00ECIICUCHUsT CTAaOMIBHOCTH 3HaUeHu noka3ateneii BIIC
coznaBaeMbIX CloXHBIX n3feanid 1 CTO ux nmpou3BOJCTB B YCIOBUSIX (PyHK-
nuoHupoBaHus uHTerpupoBaHHbix ACY u CAIIP;

— (axkTopbl HEeCIy4aHON NMPHUPOABI, HE MMOJIAIOIINECS CTATUCTHYECKUM
3aKOHOMEPHOCTSIM, MPEJIOKEHO YUYUTHIBATH IPH Pa3pabOTKe OOMIMX MPOrpaMm
obecrieueHnsl KayecTBa M HAJEKHOCTH CO37aBaeMOM KOHKYPEHTOCIIOCOOHOH
MIPOAYKIIUH MO KOHKPETHBIM BuiaM TexHUKH U CTO X mpon3BoJICTB;

— TIPEUIOKEHNE OIHOTO M3 BO3MOXKHBIX JIOCTATOYHO OOIIMX METOHOJIO-
TMYECKUX IIO/IXO/IOB K 3aj[ade HCCIIEAOBaHUS M OOecnedeHus CTaOWMIIbHOCTH
3HaueHui nokasateneil BIIC co3naBaemsbix cnoxHblx n3aenuit u CTO ux mpo-
M3BOJCTB. B pamkax maHHOro mojaxoja mHpeiaraercs MeTOAnKa oOecriedeHHs
CTaOMJIBHOCTH TEXHOJIOTHYECKHX MPOILIECCOB HAa OCHOBE aHAINM3a M KOJIWYECT-
BEHHOH OLIEHKM WHTErpajbHOW TOYHOCTH W3TOTOBJICHUS M3JENUI Ha OIpese-
JICHHBIX ITOJKOHTPOJNBHBIX Mapmpyrax (ydacTkax, repexojax). Maremarude-
CKasi MOJIeNIb MCCIIEIOBAHMS U 00ecredeHus] CTaOMIIBHOCTH TEXITPOIIECCOB pac-
cMaTpHBaeTcsl B paMKax oOIieil Teopur HOpMaJIbHBIX CIy4alHBIX MTPOLECCOB U
Teopuu ux BbIOpocoB. IIpu 3TOM B KadecTBe BHIOPOCOB paccMaTpHUBAIOTCS CITY-
YaliHble OTKJIOHEHHs IapaMeTpOB OT HEKOTOPBIX 3aJaHHBIX TPAEKTOPHUH (TeX-
HOJIOTUYECKMX MapIIpyTOB) Ha MOJAKOHTPOJBHBIX ydacTKax, oneparmsx, mepe-
X0nax;
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— U3JI0KEHME TUIIOBOTO pacueTra MHTErpalbHOW TOYHOCTU TEXHOJIOTHYE-
CKHX IPOIIECCOB, MpeIaraéMoil B Ka4eCcTBe KOJIMYECTBEHHOH OIIEHKH CTaOMIIb-
HOCTH 3HaueHu nokazareneit BIIC co3gaBaeMbIX U3eIuil MAITMHOCTPOEHUS U
CTO ux nmpousBoAcTB. [Ipy 7TOM KOHKPETHBIN TEXHOIOTHYECKHUI MpOoLece pac-
CMaTpUBaeTCsA Kak O/HA U3 peanu3aliiii MHOTOMEPHOIO0 HOPMAJIBHOTO Ciyvaii-
HOT'O Tporecca (CTaMOHApHOTO WM KBa3HCTAMOHAPHOTO), MOJKOHTPOIBEHOTO
Ha ONpEeJIeNICHHBIX yJYacTKax (omepalusx, epexonax) B ONTHMAaJIbHO BBIOpaH-
HBIX KOHTPOJBHBIX TOYKaX. B 3TMX Toukax (MKCHPYIOTCS (HEIOCPEICTBEHHO
N3MEPSIIOTCSl WM PAcCUUTHIBAIOTCS 110 HEKOTOPHIM MMUTAIIIOHHBIM aJITOpHT-
MaM) HEKOTOpbIE KOJIMYECTBEHHBIE IPU3HAKH, XapaKTepH3YIOIe KOHKPETHbIE
«MTHOBEHHBIE» 3HAYEHUSI TOYHOCTHU TEXIPOLIECCOB;

— U3JI0)KEHHE METO/a UCCIE0BaHUs KaueCTBa, a TAKXKE KOJIMYECTBEHHON
OLIEHKH HAJICKHOCTH, MEPbl OTPAOOTAaHHOCTH M CIY)KEOHOW MPUTOJHOCTH H3]Ie-
JIMH, N3rOTaBIMBAEMBIX B YCIOBHSX HEAOCTATOYHON CTAOMIIBHOCTH TEXHOJIOTH-
YecKUX mporueccoB. IIpy 3TOM HCXOAHBIMM JAaHHBIMH AJIS KOJUYECTBEHHOU
OLIEHKHU IOKa3aTenedl HafeXKHOCTH U Apyrux nokasareneil BIIC co3maBaembix
m3gemnii 1 CTO uX mpou3BOJCTB sBisieTcss WHQOpMAIMs IO pe3yibTaTaM
CIUIOIIHOT'O HEpa3pyILIAIOIIero KOHTPOJIS TOBAPHBIX MapTUil MPOXYKIMH, a TaK-
K€ T10 JJaHHBIM BBIOOPOYHOTO KOHTPOJISI IPH MCITBITAHUYU U3JIEIUH 10 Mpeeib-
HOT'O COCTOSIHUSI (10 MMOTEpU Hecyliel CIoCOOHOCTH OCHOBHBIX DJIEMEHTOB H3-
Jienuii, 10 MOTEepPU TePMETUYHOCTU CBAapHBIX IIBOB W3JEMUMN, 0 HapyIIECHHS
LEIIOCTHOCTH CTPYKTYPHI KOHCTPYKIIMOHHOT'O MaTepuaja U3enuil u T.1.);

— 0coOeHHOCTH 00pabOTKM CTATHCTHYECKOW WH(OpMalMU 10 JTaHHBIM
CIUIOIIHOI'O KOHTPOJIS MTAPTHHA M3/IENIUI ¥ BBIOOPOYHOTO KOHTPOJIS 110 JTAHHBIM
KOHTPOJIbHO-BEIOOPOUHBIX WCIIBITAHUN H3/ENUH 710 TPENENFHOr0 COCTOSHUSA, B
KOTOPBIX 3HAUYEHUS U3MEPSIEMBIX KOJIMYECTBEHHBIX MPU3HAKOB UMEIOT TPACKTO-
pUM LIEHTPOB UX TPYNIHPOBAHUS KaK 3aKOHOMEpHBIE, TAK U HE3aKOHOMEpPHEIE.
Pe3ysnbraThl cratucTudeckoll 00OpabOTKH OIEHUBAIOTCS 10 METOAY «CKOJb3S-
LIUX» CPETHUX MPHU 3aKOHOMEPHOM CMEILEHUU LEHTPOB IPYNIHUPOBAHUS U IO
METOAY MOCJEI0BATENbHBIX PA3HOCTEN NMPHU HE3aKOHOMEPHOM CMELIEHHUU IIEH-
TPOB TPYIIIMPOBAHUSA U3MEpPAEMBIX napaMeTpoB. Ha koHKpeTHOM npumepe mo-
Ka3aHo, YTO CTaTUCTHYecKas 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX IO Me-
TOJy «CKOJB3SIINX» CPEIHUX U METOAY MOCIEAOBaTEeNbHBIX pa3HOCTEH naer
CYLIECTBEHHOE YTOUHEHHUE PE3yNbTaTOB, HEMOCPEACTBEHHO BIMSIONUX Ha II0-
Ka3aTelIu KauecTBa CO3JaBaeMOM MPOAYKIUH;

— JaybHelIlee HanpaBJIeHHe MCCIeJOBaHUN M pa3paboToK 1o mpobiemMe
obecrieueHnst crabMIIbHOCTH 3HaueHnH mokaszateneil BIIC coznaBaemMbIx ciiox-
HbIX HaykoeMkux m3zenuit u CTO ux npousBOACTB, MPETEHAYIOIIMX Ha POJb
KOHKYPEHTOCIIOCOOHBIX Ha MHPOBOM PBIHKE BBICOKHX TEXHOJOTHH, W3JEIHH,
TOBapoB M yCIIyT B Onmkaimed nepcnektuBe X X1 Beka.
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METO/J ONTUMM3ALIUU TAPAMETPOB MOJUPUKA LN
JIETATEJLHOTI'O AIIIMAPATA C YYETOM OCOBEHHOCTEN
KOHCTPYKTOPCKO-TEXHOJIOT'HUYECKUX PELHIEHUN
3AMEHSEMBIX ITIOJICUCTEM
0O.B. KoBanesckas

B noxmane npuBomUTCS MOCTAaHOBKA 3aJladM ONTUMH3ALUH T1apaMeTpoB
MomuduKaImii erarenbHoro ammaparta (JIA) ¢ ygeToM 0coOESHHOCTEH KOHCT-
pYyKTOpcKO-TexHonornueckux paspadorok (KTP) wsmenumit mpu paspabortke,
paccMaTpuBaeTcsi CXeMa pacuJICHEHHOTO UCCII€I0BaHuSI.

PaccmoTpen Meron ontuMu3anuu mapamerpoB Mmomudukamuu JIA. B oc-
HOBE METOJa JISKUT OpraHH3alus COIIACOBAHHOIO PEIICHUs TJIaBHBIX 3a]ad
IIPU CTaTUCTUYECKOM YyueTe (QYHKIMOHAIBHBIX cBsized. [IpemnoxkeHHas cxema
TIO3BOJISIET OMKMCATh U OOBSICHUTH UTEPAIIOHHBIE MPOIECCHl MTOUCKA MPOEKTHO-
KOHCTPYKTOPCKHMX M TEXHOJIOTHYECKHUX peIleHu, HaTH 3¢ dexTHBHBIE CIIOCOo-
Ob1 yripaBJeHus pa3pabOTKOH.

[TpuBoaMTCS OmMMcaHWe ajlropuTMa ONTUMH3AIMOHHOTO TOHMCKA pere-
HUH, TPOEKTHO-KOHCTPYKTOPCKUX MapaMeTpoB 00OBEKTa, pe3yNbTaThl UCCIEN0-
BaHHs PaIMOHAILHOTO YIIPABJIEHHS MPOIECCOM COTIIACOBAHMS U CXOAWMOCTH.
CxeMa IOCTPOGHHUSI QITOPUTMa SBJSIETCS OOIIeH M He 3aBHCUT OT YpPOBHS
YIIpaBJIeHUs pa3padOTKOM.

IIpoBeneHne KOMIIEKCHOTO aHanu3a anbTepHaTuBHBIX KTP Ha panHHMxX
JTanax pa3padOTKH MO3BOJISIET HAWTH ONTHMAJIBHBIN BapHaHT MOJEPHU3ALNN
JIA ¢ yderoM orpaHMYEHUI Ha CPOKM pEaIM3alMi, TEXHOIOTHYECKYIO 0asy, a
TaK)Ke OrpaHUueHHs 3aTpar Ha oTpaboTKy. TakuM oOpa3om, cxeMa pacuiieHeH-
HOT'O MCCJIE/IOBaHMS NIPH ITOMCKE PEIIEHUS CIIOCOOCTBYET IOBBIIICHHUIO KauecTBa
Y HaJie)KHOCTH Moudukarun JIA.

METOJUKA ITPOTHO3UPOBAHUSA XAPAKTEPUCTUK
TEXHUYECKOI CUCTEMbI PETUOHAJIbHOI'O MOHUTOPHUHT A
Aynr 30 Mus, H0.A. MaTsees

B noxnage paccMaTpuBaeTcsi METOAMKA MPOTHO3UPOBAHUS XapaKTepu-
CTHK NIEPCIIEKTUBHBIX KOCMUYECKHX armaparoB HaOmoaenus (KAH) B coctase
TEXHUYECKOH cucTeMbl pernoHanbsHoro Monutoputra (TC PM). Ilpusopsitcs
pe3yabTaThl UCCIEOBAHUM BIUSHUS YCIOBUI peanu3alliy NPOEeKTa Ha TEeXHU-
Ko-3KoHoMHuueckue xapakrepuctuku KAH. Meronuka mo3BonseT onpeneiauThb
BIIMSIHME IMHAMUKY BHEITHHX CBsI3el -TpedoBaHui, npeabsiseMbx k TC PM.

Peanusyercs KOHCTPYKTHUBHBIA METOJ HPOTHO3HBIX MCCIIEJOBaHUHA. B
Hayaje, Ha OCHOBE OMBITHBIX JAHHBIX, IPOBOJUTCS MPOrHO3UPOBAHUE OIpEse-
JISIOIIMX (TMHAMHYECKUX) TTapaMeTpOB — KOI(PPUIIEHTOB MacCOBBIX, CTOMMO-
CTHBIX COOTHOUICHUH, YTOUYHEHHE YCIOBHH pealn3allidl MpoeKTa. 3aTeM BbI-
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MOJHSIETCS MPOEKTHOE MOAEIHPOBAHUE, ONPEAETSIOTCS XapaKTEPUCTUKH Tep-
cnektuBHOM TC PM. B pabore o0cyxmaeTcs 3a1a4a MPOSKTUPOBAHUS MIEPCIICK-
tuBHOM TC PM, MeTon 1 anroput™ ee pemenus. PaccMoTpeH MoaenbHbIi npu-
Mep.

IIpennaraemas MeToAMKa MO3BOJISIET ONPENENUTh PAllMOHATIBHBIN COCTaB
n napamerpsl KAH B TC PM, npu KOTOpBIX BBIMONHSETCS LiefieBast 3ana4a (1o
MIEPUOUYHOCTH HaOIIOEHUsI, Mmojioce 3axBata AL, NTHHEHHOMY pa3pelicHUIO
R/H n ip.) v 3aTpaTthl Cpe/ICTB Ha peaIu3aliio MPOEKTa MUHUMAIIBHEI.

VBennuenne uucna xamep IICC na KAH npuBogut k pocTy macchl
KAH, croumoctu, pactyr sHepromorpeOieHre M HH(OPMAIWUOHHBIA MOTOK.
YunTeIBaroTcsi BHyTpeHHHE cBs3u (orpannueHus) s KAH mo momyctumomy
YHUCIly Kamep Ha OOpTy, 1O HEepromnorpedlieHHIo, o Macce W rabapuToMm, a
TaK)Ke BHEUIHUE CBS3H 110 NHHOPMALMOHHOMY ITOTOKY.

YxazaHHbIE CBSI3U (OrPaHUYEHHSI) MOTYT TIOBJIUSITH HA MIPOEKTHOE pere-
HHE, B YaCTHOCTH, MOT'YT IOBIIUTH Ha KonniectBo KAH Ha opOure mist peanu-
3allUi PErHMOHATBHOTO MOHUTOPHHTA C 33JaHHOM NEPUOIUYHOCTBIO.

Meroarka MO3BOJSET KOJIWYECTBEHHO OLIEHUTH BIIUSIHHE OTpaHUYEHUN
Ha TE€XHUKO-IKOHOMHUeckue xapakrepuctuku KAH, a Taxke oneHUTh BIusHUE
TUNW3aUA U YHUQUKALUK TOJICHCTEM Ha CHIDKEHHE 3aTpaT M yMEHbIICHHE
CPOKOB peasu3alliy IPOeKTa.

KOMILIEKCHBI AHAJIN3
KOHCTPYKTOPCKO-TEXHOJIOTUUYECKHUX PEIIEHUAM
MNEPCIHEKTUBHBIX KOCMHUYECKHUX AIIITAPATOB
H.C. Bepun

B noxnmaze paccMaTpuBarOTCsS HPOONEMbl ONTUMU3ALUM KOHCTPYKTOp-
CKO-TEXHOJIOTHYECKUX PEIICHUH CHUIIOBBIX KOHCTPYKIMH, MPUMEHSEMBIX Ha CO-
BpPEMEHHBIX U MIEPCHEKTUBHBIX KocMHUYecKuX anmaparax (KA).

CunoBast KOHCTPYKIHS MPEACTaBIseT cO00H KOHCTPYKIMIO, BOCIIPUHH-
MAIOIIyI0 OCHOBHBIE Harpy3KH, CIYKaIlyl0 3JIEMEHTOM KpEIUIEHHS OCHOBHBIX
cucTteM u obopynoBaHusi Bcero KA mim ero Momyssi, a Takxke SBISIONIYIOCS
LEHTPOM KOMINOHOBOYHOM cxembl KA umu momymns. CHIOBYIO KOHCTPYKIHIO
BBINOJHSIOT B BUJIE HAOOpa KOHCTPYKTUBHBIX DJIEMEHTOB, COEAMHEHHBIX MEXY
co00i1 orpe/ieIeHHBIM 00pa3oM.

KoMrutekcHbIif  aHanM3 KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX —PEIICHNUH
paccMaTpuBaeMbIX KOHCTPYKLMH TperoiaraeT B3auMHYIO YBSI3KY MEXKIY CO-
00if KOHCTPYKTOPCKHMX HJIM MPOEKTHBIX IapaMeTpoB C ITapaMeTpaMu TEXHOJIO-
THYECKUMH.

BbIOOp panMoHaNBHBIX KOHCTPYKTOPCKO-TEXHOJIIOTMYECKUX PEIICHNUH
CHJIOBBIX KOHCTpYKIMH KA mpezacraBisier 0OBIYHO CIIOHYIO MHOTOKPHUTEPH-
aJIbHYIO 33/1a4y, KOI/la OMHOBPEMEHHO OLIEHUBAETCS PsiJl IOKa3aTeNeH.
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B orimune or KA npomioro Beka, Ha COBPEMEHHBIX CIIYTHHKAX M aBTO-
HOMHBIX KOCMHYECKHX CTaHIMSAX yCTaHABIMBAIOT NMPUOOPHI M 000pYIOBaHUE,
He TpeOyroIe repMEeTHYHbBIX PHOOPHBIX OTCEKOB. BO3MOXHOCTH HOpMaJIbHON
paboThl Ka)XXIOTO OTJEIBHO B3SITOrO OJIOKA B YCIOBHUSIX KOCMHYECKOTO IIPO-
cTpaHCTBa (POPMHPYET COBPEMEHHYIO CTPYKTYpy KomMmnoHoBkHM KA. B atmx
KOMITOHOBKAX IIEHTPAIbHOE MECTO 3aHHMAIOT CHJIOBBIE KOHCTPYKIHHU OTIEIb-
HBIX Moxayneit KA.

B noxnage npuBeneHa MOCTaHOBKA 33/1a4 KOMIUIEKCHOW ONTHMU3AIMU
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX PpEIIEHUN CHIOBBIX KOHCTpykiuid KA.
IIpennaraercst neneHue ATOM OCHOBHOM 3a/audl Ha J(BE IVIaBHBIE 33/a4l, a Tak-
ke COPMHUPOBAH AJTOPUTM PELICHHS 3aauH.

Takum 00pa3oMm, CHJIOBBIE KOHCTPYKIMU MepCHeKTUBHBIX KA TOMMKHBI
coderarh B ceOe KaKk KOHCTPYKTHBHOE, TaK M TEXHOJIIOIMYECKOE COBEPIIEHCTRO.
JlanHoe TpeOoBaHKHE BO3MOXKHO TOJIBKO NPH IPOEKTHPOBAHUM HA OCHOBE KOM-
TUIEKCHOTO aHajlIn3a KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX PEUIEHHH C MpHMEHe-
HUEM aJrOpPUTMOB, IOCTPOSHHBIX Ha MAaTEMaTHYeCKHX 3aKOHOMEPHOCTSIX H
B3aMMOCBSI3SIX MEX/1y KOHCTPYKTUBHBIMH M TEXHOJIOTMYECKHMH MapaMeTpaMH,
C y4eTOM BIIMSHHSI CTPYKTYPHBIX CBsizell Mexay dactsimu KA u c omnpeneneH-
HBIMH OTpaHUYEHHUSIMH, HAKJIabIBAEMBIMH Ha BapbUpyeMbIe TapaMeTpHl.

BOEHHO-OKOHOMMNYECKAS BE3OITACHOCTDb POCCHUHA
MMOCJIE NOAITUCAHUS TOI'OBOPA CHB-3: IEPCIIEKTHUBbBI
N3MEHEHMUS TEOITIOJIMTUYECKOI'O CTATYCA P®
B.A. Maxos

Ipaxckuit JJorosop CHB-3, parudummpoBannsiii PO 28.02.2011 1.
cpokoMm nedictBus 1o 2020 roga, mpeaycMmaTrpuBaeT cokpanienue Poccueit u
CIIIA crparerndyeckux BOOpy:Ke€HHUH B TedeHue 7 yeT 10 ypoBHs 700 pa3BepHy-
THIX HocuTenen u 1550 6oe3apsios.

O0e crTpaHbl HaxoJATCS B NPHHIUINHAIBHO PAa3HBIX CHUTYalMsX, MO-
CKOJIbKY:

— CHIA momKHBI COKpPaTHTh CBOM cTpaTternieckue siaepusie cuisl (CAC)
npuMepHo Ha 100 Hocureneii u 200 6oe3apsIoB;

— P® nomxHa MpUIIOKUTH OOJBIINE YCHIIUS, YTOOBI COOTBETCTBOBATH K
2020 rogy xBotram CHB-3, Tak kak W3-3a UCTEUEHHUSI TEXHUUYECKOTO pecypca U3
6oeBoro cocraBa poccuiickux CSC Oyner BbIBeleHa JIbBUHAS YacTb CHCTEM
MIPEXXHETO TIOKOJIEHUS U TIPH HBIHEIIHMX TeMIax IMPOM3BOJCTBA U pa3BepTHIBa-
HUSI HOBBIX CTpaTeruuecKux BoopyxkeHWi poccuiickue CSIC Oyayr cocrosts
npumepHo u3 350 Hocuteneid u 1000—1100 6oe3apsinos.

Munuctp o6oponsl A. CeparokoB npoundopmuposan IlapaameHrt, uTo
Poccust cmoxer BoliiTH Ha ypoBeHb 1550 GoesapsinoB k 2018 1., a Ha ypoBeHb
700 pa3BepHyThIX HOcuTene — k 2028 romy.
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Bornee toro, [lorosop CHB-3 co3maer OnaronpusiTHBIC YCIOBHS JJIS CO-
tpynauyectBa CILIA ¢ ux sinepHbIMH coro3HUKamMu BenmnkoOpuranuneit n ®pan-
1yel, CyMMapHBIi SIepHbI noTeHuan kotopbix k 2020 roay cocraBut 2302
6oeszapsina (1550 — CIIIA, 464 — BenukoOputanus u 228 — Opanims).

Ioanucas Jlorosop CHB-3, Poccust cHU3MIA 10 KPUTUUECKOTO YPOBHS
CBOW T'€ONOJIUTUYECKHUN CTaTyC — WHTErPajbHbIM MTOKa3aTelb, XapaKTepU3ylo-
LIUH «BECY» TOCyJapcTBa B MUPOBOW CHCTEME rOCyIapCTB.

IlepcnexTuBBI H3MEPEHUS TEOMONUTHYECKOro craTtyca PO nmocne noanu-
canus Jlorosopa CHB-3:

Cuenapuii 1. B cirydae mocTikeHnst IpOPBIBHBIX PE3YJIbTaTOB U oOpeTe-
HUSI TIOA@BJISIFOLIETO MPEBOCXOCTBA B Pa3pabOTKe BHICOKOTOYHOTO OPYXHS B
0OBIYHOM W siziepHOM cHapsbkeHud K 2015 roxy CIIA, kak yTBep>KaaeT *KypHal
«Foreign affairs», cMoryr « YHUYTOXHTbH CTpaTerH4ecKue sIEepHbIE apCeHalIbl
Poccun u Kuras nepBbIM ynapom», TUKBUAUPYS TEM CaMBIM TJIABHBIX T'€OIOJH-
THUYECKHUX CONEPHUKOB.

Cuenapuii 2. CIIA, noxnucas lorosop CHB-3, xxepTBys cHIKEHUEM
CBOETO TEOMOIUTHUYECKOr0 CTaTyca, CHIKAET IPU ATOM MaKCUMAJbHO U CTAaTyC
PO, cozmaBas MakcMMaibHO OJIArONPUSITHBIE YCIOBHS sl arpeccun Kwuras
npotuB P (mo omeHkam corpynHuka AkajemMun BoeHHBIX Hayk HOAK
X. lllodena, B peiiTnHre HanpoHaIbHOW Momty rocyaapcts B 2010 rony Kuraii
3aruMa 4-¢, a Poccus — 15 Mecto). B pesysibraTe cipOBOIMPOBAHHOTO BOCH-
Horo kKoH¢uukTa CIIIA IuKkBHAMpPYET 2-X TJIaBHBIX T€ONONUTHYECKUX COMIEPHH-
KOB.

Cuenapuit 3. Tlepexoa oT OAHOMOMSIPHOIO MHUPA C €IUHCTBEHHBIM IJIO-
OanpHBIM 1eHTpoM BiacTH u Kanurana (CLIA) x Gomee ycroiumBoMy Oumo-
nsipHoMy mupy (CILIA + Kuraii). [{ns peanmzanyu 3Toro cleHapus, JMIarole-
ro Poccuto craTyca «BeiIHMKOH JepikaBbl», HEOOXOMUMO €Ile pas, 3a CueT MOA-
nucanus Jlorosopa CHB-3, pe3ko NOHU3UTh €€ IeONOIUTHUYECKUM CTaTycC, OT-
OpocuB Poccuio B «I€OMOIUTHYECKHI KOPUIOP», BBHIOPATHCS M3 KOTOPOro Oe3
KapIMHAIBbHBIX MUPOBBIX MOTPSICEHUH MPAKTHYECKW HEBO3MOXKHO.

Cuenapuii 4. [locnenoBatenbHOE U YIPABISIEMOE CHUXEHUE TEOMOIUTH-
gyeckoro cratryca P®, B T.4. M3-32 MHPOBOIO 3KOHOMHYECKOr0 Kpu3uca (B 1-i
rox kpusuca nporeHT cHmwkenus BBII Poccun Obut B 2,5 pasa Belme, yeMm y
3amaiHBIX CTPaH), MEPErOBOPHOIO IIpoliecca IO OYEepPEeTHOMY COKpAIIEHUIO
CSC c nocnenymolei «nepe3arpy3koi» Poccun B «reomnoauTUYecKuil Kopu-
JIOp» B Paspsii BTOPOCTENEHHBIX CTPAaH-IIOCTABIIUKOB CHIPbS U DHEPrOHOCHTE-
JIel U1 pa3BUTHIX CTPaH.

Poccus, pacnonaras 30% MHPOBBIX NPHUPOAHBIX OOTaTCTB, MPOU3BOAUT
sums 1% muposoro BBII.

C reonoNMTHYEeCKOW TOYKH 3pPEHHS CTpaHBl C OTPOMHBIMH JHEpreTude-
CKUMH U CHIPHEBBIMU PECYpCaMHU HE JOJDKHBI MMETh BBICOKOT'O I'€OIONUTHYE-
CKOT'0O cTaTyca U He MMEIOT IpaBa Ha obnananue CSC.
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Poccust cMoXeT CyliecTBoBaTh B HBIHEIIHUX T'PaHUIIAX, €CIIU € yracTces
OBbICTPO U3MEHUTH CBOE MECTO B I'€ONOJIMTHYECKOM, T€09KOHOMHUYECKOM H T'e0-
KYJIBTYPHOM IIPOCTPAHCTBE.

INognucas [Jlorosop CHB-3, He yBsizaB ero c passepTbiBaemoil CIIA
riobaneHoi [TPO, Poccust CyliecTBeHHO CHU3MIIA CBOW T'€OTOIMTHUSCKUN CTa-
TYC ¥ CJIEYET PE3KO HETATUBHBIM CLEHAPHUSIM OYIyIIero pa3BUTHSI.

Ha mmke mupoBoro skoHomuueckoro kpmsuca (B 2015-17 rr.) Poccus
cama MOXET CIPOBOLMPOBATH BHEIIHIOI arpeccHio, BHIPaXKAIOUIYIOCsS B BOCH-
HO-TIOJIATUYECKOM JIUKTaTe, CIJIEJICTBUEM KOTOPOro Oy/eT HCKIIOYCHHE ee U3
YHCIla TOCY/IapCTB, NPUHUMAIONINX TJI00aJIbHBIE PEIIeHHs, NCKIIOUYEHHE ee U3
cocraBa CoBera bezonacHoctt OOH 1 oxoHUaTeNbHOE NMPEBPAIIEHUE B ChIphE-
BOW M SHEPreTHYECKHI MPUIATOK BHICOKOPA3BUTHIX CTPaH.

BOIMPOCHI TEXHUKO-9KOHOMUNYECKOI'O OFOCHOBAHMUSI,
AHAJIM3A U ITIOBBIIIEHUS DOPEKTUBHOCTU HAYKOEMKHUX
MMPOU3BOJCTB PAKETHO-KOCMUYECKOM TEXHUKH
3A CYET COBEPIIEHCTBOBAHUSA SKCIIEPUMEHTAJIbHOM
OTPABOTKHA TEXHOJIOT'HYECKUX MPOLECCOB
B COCTABE TEXHOJIOTHYECKOM MO OTOBKH
OBPABATBIBAIOLIETO ITPOU3BOACTBA
FO.I1. Acraxos, A.A. Kpacymns

B cTpykType TpYyAOEMKOCTH W3TOTOBJIEHHS HPOIYKIMH MAallHHOCTPO-
UTEIBHBIX MPOU3BOJICTB MeXaHWYecKas 00paboTka jaeraneir (oOpaboTka pesa-
HueM) coctasiser ot 20 1o 50% ot o0reil TpyA0EeMKOCTH U3TOTOBJICHUS U3]Ie-
mmid. CymectByromue (IIOMAMO MEXaHHYeCKoW 00pabOTKH) MeToabl (Gopmo-
oOpazoBanus Jietaneil (JIUThe, IITAMIOBKa, NMPOKAaTKa U JAp.), KaKk MpaBHJIO, HE
TIO3BOJISIIOT MOJTYYaTh JETalld TOYHee 9 KBaluMTeTa TOYHOCTH M C IIEPOXOBATO-
CThIO HIKE 2,5 (KJTacC MepOXOBATOCTH BEIIIE 9).

VY4uThIBast, 9TO TEHJECHIMN K MOBBIIIEHUIO TOYHOCTH 00pabOTKH M CHHU-
KEHHUIO IIEpOXOBATOCTH MoBepxHocTer neraned u y3noB ([ACE) B mammno-
CTPOEHHU SIBIISTIOTCS TIOCTOSIHHBIMH, MOXKHO YTBEPIK/JaTh: MeXaHW4eckas oopa-
60Tka B 0003puMOM OymyIieM OyJeT SBIATHCS eJUHCTBEHHBIM CIIocoOoM obec-
TIEYSHHUS STUX TEHICHIINH.

OO0BbeM TEXHOJIOTMYECKOW IOJrOTOBKH MPOU3BOCTBA MEXaHOOOpadaThI-
BaEeMBIX JICTaJIeH U Y3JI0B COCTABISAET, Kak mpaBmio, 30-40% ot obmmx 3artpat
Ha MOJrOTOBKY ITPOM3BOACTBA.

OCHOBHBIM 3TaIlOM TEXHOJOIMYECKOW MOATOTOBKH MPOWU3BOJCTBA SIBIISI-
eTCsl DKCIIEPUMEHTAIBHAS 0TpabOoTKa TeXHoIorunueckux mporeccor (TIT).

Ananus coctossHus otpaboTku TII w3menuii B mporecce WX OMBITHOTO
W3TOTOBJICHUS] MOKA3bIBAET IOCTOSHHOE 3alla3J/IbIBaHNe 3aBEPIIEHHOCTH OTpa-
6otkn TIT MmexanooOpabaTHIBarONIETO MPOU3BOCTBA MO OTHOLICHHUIO K JAPYTUM
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BuaaM (cOOpPOYHO-CBApOYHOMY, TEpMOOOpabaThIBarONIEMy, MITAMIOBOYHOMY,
HAHECEHUIO TEIUIOM3OJISIIIMOHHBIX M TEIUTO3aIUTHBIX MOKPBITHH, COOPOYHOMY,
WCTIBITATEILHOMY M JIp.) W BBI3BIBAET B ILIEJIOM OTCTABAaHHE TEXHOJOIMYECKOW
TOTOBHOCTH HM3JIEJINH K CEpUITHOMY TIPOM3BO/ICTBY.

Bornbast momnst 1eeKTHOCTH CBUAETENBCTBYET O (pakTe HeoTpaboTaHHO-
CTH KOHCTPYKTOPCKOH M TEXHOJOTMUECKOW JOoKyMeHTauuu. CJeCcTBHEM 3TOTrO
SIBIISIETCS TIOBBIIICHNE TPYAOEMKOCTH U CeOECTOMMOCTH M3JEIHH, yBEINYEHHE
OTKAa30B M3/IENIUH TIPH MCHBITAHUSX. DTO IPUBOAUT K 3aJiepKKe paboT 1o A0ro-
BOpaM, Y/IJIMHEHUIO SKCIEPHUMEHTaJIbHONW OTPabOTKH W3ZENHs B LIEJIOM, HEro-
TOBHOCTH MPEANPHUATHS K TOBAPHBIM MOCTaBKaM.

[IpoBeneH peTpoCIIEKTHBHBIA aHAIU3 0 BCEMY LUKIY CO3JaHUS W37e-
JIUSL C 1IENBIO BBISBIICHHS ITPUYHMH OTCTaBAHUSI CPOKOB OTPAaOOTKH, ITPOAHAIN3H-
POBaHBI MPUYMHBI 3ana3pIBaHus oTpaboTku TI1 MexaHnyeckoi 0OpaboTKH.

IMPOTHO3UPOBAHUE KAYUECTBEHHOI'O PA3BBUTUA
TEXHUUYECKHUX CPEJICTB
OCBOEHHUSA KOCMHNYECKOI'O IPOCTPAHCTBA
A.U. Ka3pikun

YenoBeuecTBO KaKk KOCMHYECKasi IMBUIM3AIMS JIENIaeT MepBbIe MIard BO
Bcenennoil. Ha nmpoTspkeHHHM Bcell KOCMHYECKOH 3pbl OCHOBHOM «ABIXKYIIEH
CHJIOH» KOCMOHABTHKH OBUIM M J0 CHX IIOp OCTAarOTCSl TEPMOXMMHUYECKUE pa-
KETHBIE JBHUIaTellM, KOTOPBIE B apCceHaJIe TATOBBIX KOCMHYECKHX CHUCTEM SIBIISI-
10TCS HauOoJee MPUMHUTUBHBIMHA M IOJHOCTBIO MCUEPHABIIMMHU BCE PE3EPBHI
JUISL TaTbHEHIIEr0 COBEPIICHCTBOBAHMS. [103TOMYy POHMKHOBEHHE B KOCMOC Ha
COBPEMEHHOM JTare BCE eIlé HOCUT XapakTep «00pbObl ¢ TpaBUTALIE».

C yBenuyeHHeM MaciTadOB MPOHMKHOBEHHS B KOCMOC «Oopwda ¢ rpa-
BUTaLMEN» MOTEPSIET CBOIO aKTYaJIbHOCTh M Ha TEPBHIH TUIaH BBIIET «Oophda ¢
MIPOCTPAHCTBOM M BpEMEHEM», YTO HEW30EKHO IMPUBENET K KauyeCTBEHHOMY
CKauKy B T€XHHKE M TEXHOJIOTMU MPOCTPAHCTBEHHBIX KOMMYHUKAIMHK. J{ist nu-
JIOTHUPYEMBIX 3KcIenuuuii K maneraM COJHEYHOW CHCTEMBI U 3aIIUTHI 3eMIIH
OT aCTEPOUTHO-KOMETHON OMAaCHOCTH MOTPEOYIOTCS yKe B ONrpKauiieil mep-
CIICKTHBE TATOBBIC CHCTEMBI HOBOT'O ITOKOJICHUS, UCTIONB3Yromue Oornee 3ddek-
TUBHBIEC BUJIbI DHEPTHH — SIJIEPHBIE U TEPMOSJIEpHBIE PaKeTHBIE ABUraTeNd. UTo
Kacaetcs Oosee OTAaIEHHOH IepCIeKTUBBI, TO JJIS IPOPHIBA B TANBHHNA KOCMOC
TIOHAI00SITCSl KAUECTBEHHO HOBBIE TSATOBBIE CHCTEMBI, OCHOBAHHEBIE Ha HEpaKeT-
HBIX (PU3NUECKUX MPUHINIAX JIBUKEHUSI.

K.3. IlnonkoBckui, 3aJ0KUBIIUIA TEOPETHYECKHE OCHOBBI PaKETOIUHA-
MUKH, HE CUHTAJI PAKEThl €AMHCTBEHHO BO3MOXKHBIM TEXHHYECKHM CPEICTBOM
ocBOeHUsI KocMoca: «MHOTHe JlyMaroT, YTo Sl XJIONOYY O pakere U OecroKoCh
0 € cymp0e u3-3a caMol pakeTsl. DT0 ObLIO OBl MTyOOUaiiniell omuoOKoi. Pake-
THI JUISl MEHS TOJIBKO CIIOCO0, TONBKO METOJ| IIPOHUKHOBEHHS B TIIyOHMHY KOCMO-
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ca, HO OTHIOZIb HE camolenb. byner nHol crocod nepeaBHKEeHHs B KOCMOCEe —
npuMy u ero. Bes cyTh B nepeceneHuu ¢ 3eMiM U B 3aceleHUu kocmocay. [lo-
Tpsicaromas HayuHas uHTynnus K.O. [{luonkoBckoro ceifuac HaXOAUT CBOE MOJI-
TBEpXKJICHNUE.

3a mocneaHee AECATUIETUE B HAYYHOW JIUTEpaType MOSBUIOCH HEMAJIO
yOJIMKaNui, B KOTOPBIX 00cyxaatoTcst «KpoToBbie HOPBI», «ITy3bIph AJIBKYOb-
eppe» M NpouHe «warp-ABHUTaTen», padoTaromue 3a c4éT aehopManiy Ipo-
CTpaHCTBa — BPEMEHHU U CHOCOOHBIE 32 OYEHb KOPOTKOE BpeMsl IepeMelnarh
00BEKTHI Ha OIPOMHBIE IPOCTPAHCTBEHHBIE PACCTOSHUS MEX3BE3IHOTO U MEX-
rajakTriyeckoro mMacmraba. Ho Bce mogo0HbIe runoreTHIecKre «J1a3sl Bo Bee-
JICHHYIO» MMEIOT OOIIMII HEIOCTATOK: OHM MOTYT OBITh PEalN30BaHBI TOJIBKO
IIPU HAJMYUM «3K30TUUECKOM MaTepuu» ¢ OTPULATENbHOM Maccoil m oTpuia-
TENBbHOM IIOTHOCTBIO SHEPTHU.

Kak ampTepHaTHBa «IK30THYECKHUM TEOPHUSIM», HauOoJiee MepCHeKTHB-
HBIM «HEPaKETHBIM» HAllpaBJICHUEM B paMKaX CTaHJIAPTHOW HAyYHOW Mapajur-
MBI TIPEJICTABIISETCS] aKTHBHOE HCIOJIb30BAHUE TPABUTALIMH B JBIKHUTEISX KOC-
MUYECKUX JIeTAaTeNbHBIX ammapaToB. Takas BO3MOXHOCTb HCCIEIOBANaCh NMPU
TEOPETHYECKOM MOJEIMPOBAHUN MOOWIBHBIX JAWHAMUYECKHUX CHUCTEM C KOM-
MAKTHBIM KOHIIEHTPAaTOM MacChl U TOJIEBOW CTPYKTYPHOH CBSI3bIO M ObLIa MO-
JIO)KEHa B OCHOBY KOHIIETIIIMA KOCMHYECKOro Kopabisi «["paBUTallMOHHBINA TaH-
nem» (I'T). B kauecTBe KOMITAKTHOTO KOHIIGHTpPaTa MacChl PacCMaTPUBAIUCH
MaJIOMacCUBHbIE YE€pPHBIE NBIpHI ¢ Maccamu nopsaaka 1018—-1020 kr. Ha ocHoBe
PacuéTHOro MOJETUPOBAHMS ITIOKA3aHO, YTO BEJTMUMHA YKCTPEMAIBHBIX yCKOpe-
HUH MATOTHPYEMBIX CHCTeM MOXeT jocturaTh 104—105 m/c* 6e3 BO3HMKHOBE-
HUS 3ampe/eNIbHBIX MEeperpy30K B KOCMHUYECKOM Kopalie, a MpoJOKUTENb-
HOCTH ITPOCTPAaHCTBEHHBIX IIEPEIETOB COKpamaeTcs KapAuHAJIbHBIM 00pa3oM:
npu cobcTBeHHOM yckopenun 105 m/c® paccrosHue 10 Grmibkaiimieil 3Be3bI
IMpoxcumsr Lenraspa (4,3 cB. roga) I'T npeogonesaer 3a 9,5 yacos, a Merara-
nmakTuky (10 mMipm. cB. JieT) mepecekaeT 3a 28 yacoB. DyHIaMeHTaIbHEBIC CBOM-
CTBa TPaBUTAlMHU MOTEHIMAIBHO HaaenstoT ['T He TonbKo «Oe3nHEPIHOHHBIMY
MIPUHIMIIOM JIBIDKEHUS, HO U MHBAapUAHTHOCTHIO TEMIIa BPEMEHH B 3€MHOW U
KopabenbHO# cuctemax orcuéra. Texnomorus aswkenus I'T mpeacraBiser co-
0oii ympaBisieMoe TpaBUTAMOHHOE YCKOPEHHE TaHAeMa «4épHast JpIpa — KOc-
MHUYECKHH KOpabib» W TOXKIECTBEHHA MEPEIBIKEHHI0 OOBEKTa CKBO3b MNPO-
CTPaHCTBEHHO-BPEMEHHOMN TOIMOJOTMUYECKUI TyHHENb, COAUHSIOMUN BE yaa-
néHHble 00nacTu Hameil BeeneHHo#. B oTimume oT TeopuHM «KpOTOBBIX HOPY,
JIaHHAs! TEXHOJIOTUS HE HYXK/AeTCsl B CIENU(PUISCKUX YCIOBHUIX MPOXOAUMOCTH
1 YCTOMYHMBOT'O CYIIECTBOBAHHUS OTKPBITOIO TYHHENIS! KaK [IEJIOCTHOM CTPYKTYPBI
1 He TpeOyeT MPHUBIIEYEHUS] TAKOr0 aOCTPAKTHOTO IMOHSTHS KaK «IK30THUYECKas
MaTepHsD).
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OCOBEHHOCTH ®U3UKH XX BEKA HA ITPUMEPE
CHEHI/IAJILHOFI TEOPUHU OTHOCUTEJIbHOCTHU
A.A. HoBanos

«ITonoxnum, OIBIT OTBEPT THITOTE3y OTHOCUTENBHOCTH. CKOJIBKO TPYZOB
ObUTO yMOTPEOJIEHO YYEHBIMU ISl €€ YCBOEHHS, CKOJIBKO CTYJEHTOB JIOMAJio
TOJIOBY — M BJIPYT 3TO OKa3aJoch B30pOM. M yHU3UTENbHO, U Kak OyATO Kian
norepsutd. CKOJIBKO TOPIOCTH Nepell APYTUMH, HE3HAKOMBIMH C YYEHUEM — U
Bc€ pyxHyno. IIpuxoauTcss CKIOHUTH TONOBY M TOPHKO MOXKAJIETh O 3aTpayvyeH-
HOM BpeMeHH. Pa3se ato mpusatHo!» Tax oro3Bainca K.O. IluonkoBckuiil Ha no-
SIBJICHHE CIIeNUAbHON Teopun otHocuTenbHOCTH (CTO).

C Tex nop mpouwio Oonee cra jer, HO auckyccun o craryce CTO He
MIpeKpaaoTcs A0 cux nop. [IpuurHa 3ToMy — B MapaJoKCaTbHOCTH U JIOTHYe-
CKOM MPOTUBOPEUMBOCTU CaMOM Teopuu U ee cienctsuil. He momoratot aeny u
THIIOTE3Bl, IPU3BAHHBIE YCTPAHUTH IIPOTUBOPEUHS TEOPHH.

Teopus OTHOCUTENTFHOCTH ONMPAETCS Ha J(Ba MOCTyJaTa:

- Bce 3aKkoHBI mpUpPOIBI OMMHAKOBBI BO BCEX MHEPLHUAIBHBIX CHCTEMAax
orcuera. Kak cieacrue, Bce HHEpIMAIbHBIE CUCTEMBI PaBHOIIPABHBI.

- Hukakumu sKcriepiMEHTaMu HEBO3MOXKHO OOHApyXHTh a0COJIOTHYIO
cucreMy orcuera. Kak ciencrtBue, CKOpoCTh CBeTa B JIOOOW HMHEpIMAIbHON
CHUCTEME OTCUETa MOCTOSHHA.

Jlrobast ¢usuyeckass Teopus uMmeeT TpaHunbsl npumeHnumoctn u CTO
taxke. [1o aTol mpuYKMHE HE CleAyeT pacCMaTPUBATh 3TH MOCTYJIAaThl KaK YTO-
TO «HE3bI0NeMoe». DTO BCEro JHIIb IPEIIONIOKEHUS, KOTOPble MOTYT OBITh
TIOATBEPKICHBI OIBITOM WJIH YK€ OIPOBEPTHYTHI UM.

CymecTByeT U TpeTHi, HE 3aMe4aeMblil MOCTYNAaT, KOTOpBIM Kacaercs
MHTEpIpPETalli TPOCTPAHCTBEHHO-BPEMEHHBIX OTHOmIeHui B pamkax CTO.
VImMeHHO aBTOpCKasi BEpCUsl STHX OTHOIIEHHH M CO37aeT T€ JOTHYECKHE MPOTH-
Bopeurs (IIapaloKchl), KOTOPbIE MTOJOTPEBAIOT JKENaHHE pa3o0parbesi B CYTH
SIBJICHUH U TIEPEOCMBICIIUTE TEOPHIO.

B nocnexnee Bpemst 1uis BBISBIICHUS] IPUUUH «mapanokcanbHocTny CTO
MIPOBO/IMIINCH HMCCIIENIOBAHUS, B PE3YNIbTaTe KOTOPHIX BBISCHHUJIOCH, YTO MCTOY-
HUKOM «IapajiokCoB» CIyXaT OmMOKu, nomymeHHele aBtopom CTO B ero
«MBICJIEHHBIX 3KCIIEPHIMEHTaxX», T.€. TEOpHs ObljIa N3HAYAIILHO OITMOOYHOM.

Kak BBIICHMIOCH, TPH W3 YETHIPEX «MBICIIEHHBIX SKCIIEPUMEHTOBY CO-
JiepKaT pU3MYEecKHe OMUOKH, KOTOPbIE MPUBEIN K TOSBICHHUIO TaKUX HOHSTHH,
KaK «BO3pacTaHWE MAaCChl TeJa CO CKOPOCTHIO» M «IIPOAOJIbHAS W TOIEepedHast
Macchl». OmuOoYeH TakKe MPeyIoKEHHBIH METO/I CHHXPOHH3alUH 4acoB, He-
BEPHO OIpe/esieHne AEHCTBUTEIBHOW CKOPOCTH OTHOCHUTEIHHOI'O JBIIKEHHUS
MHEpUUAIBHBIX CHCTEM OTCYETa.

BoisicHunocs taxoke, uto nepsble aBa mnoctynata CTO mpencraBisioT
co00i1 «ycedeHHbII» BapHaHT (HIOCOPCKOTo MPUHINNA, CHOPMYITUPOBAHHOTO
panee A. Ilyankape. Mcxoas U3 UCTOpUYECKON CIIPaBeUIMBOCTH, 3TU MOCTYJa-
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THI CIEIyeT 3aMCHUTH OOJee MOIIHBIM H COJICPKATEIHEHBIM (DHUIOCOPCKUM
npuHiunoMm A. Ilyankape.

HATUMEPHAS JUHAMHWYECKASI MOJIEJIb TUITEPBCEJIEHHOM
N BO3MOXHBIE NTEPCIIEKTUBbI OCBOEHUSA
KOCMUYECKOI'O ITIPOCTPAHCTBA
P.B. Xauatypos

B aroit pabote onuceiBaeTcs GUIIOCOPCKO-MaTeMaTuIecKas MoIeib [ u-
MIEPBCEIICHHON WM TPEJIAaraloTCsl OCHOBHBIC BO3MOXKHBIC ATAIlbl OCBOCHUS KOC-
MHYECKOT0 MPOCTPaHCTBA. BaKHO OTMETUTH, YTO aKTUBHOE M3YYECHUE U OCBOE-
HUE KOCMHYECKOTO TPOCTPAHCTBA B HACTOSIICEC BpPEMs SBJSCTCS OMHOW W3
TVIABHBIX 33J1a4, PEIICHUE KOTOPOW MOXKET CTaTh OOIIEH IETBI0 Pa3BUTHS YEIIO-
BEUYCCKOM IMBWIM3AIMU. TONBKO 3TOT MyTh Pa3BUTHA MOXET yOepedb 4YelioBe-
YEeCTBO OT THOEINH, TACT BO3MOXHOCTH IMOJITOTOBUTHCS K Pa3HOTO pojia KaTacT-
podam (kak 3eMHOr0, TAK U KOCMHYECKOT'O TIPOUCXOXKICHUS), OOBEIMHUT BCEX
3EMJISTH JUTSL PEIIICHUS BAXKHBIX M HHTEPECHBIX 3a/1a4.

N3yueHne W OCBOCHHE KOCMHUYECKOTO IPOCTPAHCTBA YEIIOBEYCCTBOM
MOKHO YCJIOBHO Pa3/IeiNTh Ha BOCEMb OCHOBHBIX 3TAIlOB:

1. OcBoenue 3emin 1 OMDKaNIIIEro kKocMoca (OKOJI03eMHOT0 MPOCTPaH-
CTBA).

2. AxtuBHOe ocBoeHue JIyHbI Kak MepBOil CTYNEHH K IPYrUM IUIaHETaM.

3. AKTHBHOE OCBOEHHE IUIAHET M JAPYrux 00beKkTOB COJHEYHOH cucre-
MBI.

4. IMonets! k Ov>KaNIIMM 3BE3/1aM M MX TIJIAaHETaM.

5. OcBoenue Bceil Hamelt ['anaktuku — Mineunoro Ilytu.

6. Ilonérel B 1pyrue coceanue I'anakruku.

7. IlyremectBus k nanpHuM ['anmakThkam, ocBoeHue Bcell Hamed Bce-
JICHHOM.

8. Beixon 3a mpenens! Hamiel BeceneHHoH, U3 Halero NpocTpaHCTBEHHO-
BpeMEHHOr0 KoHTHHYyMa. [lyremectsust B Apyrue Mupsl 1 Beenennsre.

OueBUTHO, YTO ceiuac MbI HAXOJUMCS TOJILKO Ha IIEPBOM JTarle, HO yiKe
CTPOUM IUTAaHBI Ha BTOPOU U BCEPBE3 3aqyMbIBacMcs 0 TpeTbeM. O craeayromux
JTarax rmoka MOXKHO TOJIEKO MEYTaTh, HO 3TH MEUYTHI MOT'YT OBITh OYEHb MOJIE3-
HBIMH M KOHCTPYKTUBHBIMH. J[JI1 OCBOEHHMSI JajbHEr0 KOCMOCAa HEOOXOANMBI
HOBBIE HAYYHBIE OTKPBITUS, MH)KEHEPHBIE PEIICHUs, TEXHOJIOTUH, 00IIast peru-
MOCTh U 3aUHTEPECOBAHHOCTH BCEX JItoJel Hamel ruaHeTsl. [ Toro, 4ToObI
000CHOBaHHO 0003HAYUTH OTJANEHHbIE IENU U 3aUHTEPECOBATh JIIOJEH, OUeHb
Ba)XKHO cO3/aTh o0y (uiocopcko-MaTeMaTHIECKyl0 Mojenb BceneHHOH,
OCHOBaHHYIO Ha COBPEMEHHBIX NaHHBIX O Hed. Takast mozpenps Hamel Bcenen-
HOU ¥ ['urepBceneHHol npeaaraeTcs U ONMChIBaeTCs B TaHHOM pabore. O6oc-
HOBBIBaeTCs NPEANOIOXKEHUE, YTO Halla BceneHHas mpencrtasiseT coOoi pac-
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IMAPSIONIYIocs (B HACTOSIIMA MOMEHT C YCKOPEHHEM) TPEXMEPHYIO T'HIIepIo-
BEPXHOCTh 4eThIpEéXMepHoro mapa (runepcdepy) ¢ oobémom okomo 20000
(Manpa.cBer.ier), a ['unepBceneHHast — BpaIlAOIIUHCS ITUMEPHBIH TOp.

Jis Toro, 4TtoOb! OBLIO JIerde NMpeACTaBUTh OMHUCHIBAEMYIO MOJENb, pe-
IyLPYEM JIBE ITPOCTPAaHCTBEHHBIE KOOPAWHATHI, M Hama BeenenHas npeacraér
B BHJE OKPYKHOCTH C PaJHycOM KpWUBHU3HBI OKOJIO 10 MMIJIMapIOB CBETOBBIX
neT. Pacronoxum 3Ty OKpY)KHOCTh Ha ITOBEPXHOCTH TOPA U TPEIIOI0KHIM, YTO
MIOBEPXHOCTh ATOTO TOpa BpallaeTcs, BHIBOPAUYMBASCH M3HYTPHU HApYXKy M 00-
patHo. My cama 3Ta OKpY>KHOCTB «CKOJIB3UT» T10 ITIOBEPXHOCTH TOPA, [IUKITHYe-
CKH YBEIIMUMBAsi U YMEHbIIasi CBOH pajuyc. B Takom ciydae neproa e pacum-
peHust OyzeT IIaBHO NEPEXOANTH B MIEPUO CXKATHS U Tak jaajiee. BaxHo orme-
TUTb, YTO TIPU 3TOM MapajuiesbHble BceneHHble Oonbiero pamuyca, yxe Ha-
YaBIIME C)KUMATHCS, He OYAYT CTAIKUBATHCS ¢ BCelleHHBIMU MEHBIIETro paany-
ca, MPONOJDKAIOIINUMHU PACIIUPATHECS. DTO OOBSICHSIET BO3MOXHOCTh CYILIECTBO-
BaHUS BJIOKEHHBIX ITapajuleNIbHBIX MUPOB. Pasnyc kpuBu3HbEI BeeneHHoM HUKO-
IJla HE CTaHeT PaBHBIM HYINIO: MUHUMAaJbHOE €ro 3HaYeHHe Oy/leT paBHO BHYT-
PEHHEMY paJyCy TOpa, a MAKCUMaJIbHOE — BHEIIHEMY.

Bcero Heckonbko BEKOB Ha3aJ|, KOTa JIIOIH €€ HE YMENU MyTenlecTBO-
BaTh Ha OOJBIINME PACCTOSHHMS, BIOJIHE JOCTATOYHO OBUTO MMETH MPOCTYIO MO-
JIeTIb 3€MHOI'0 MUpa: 3eMilsl TUIOCKasl, I7Ie-TO eCThb €€ Kpaid, Ha KOTOPOM BOJIbI
Bcemupaoro Okeana oOpymuBaroTcst B 0e3qHy..., ConHIle Jietaer Hax 3eMiéi
WCKITIOUUTENBHO ISl HYXJ 3eMJISiH M T.1. Ho, Korjga jromy crajium mjaBaTth
JIaNbIlle U HaXOAUTh TaM HOBBbIE KOHTUHEHTHI, a He Kpai 3eMJiIi, BO3HHUKIIA He-
00XOIMMOCTh CO3/IaHHsI HOBOM, OoJiee MOJTHOW U MPaBHUIIBHON MOJETH YCTpOW-
crBa Mupa. be3 He€ mpocTo HEBO3MOKHBI ObUTH ObI OCO3HAHHBIE KPYT'OCBETHBIE
ITyTENIeCTBHS, HE TOBOPS YK€ 00 OCBOSGHHWH BO3IYLIHOTO MPOCTPAHCTBA U OJu-
Kainrero kocMoca. Tak u ceifyac HaM TOKa JOCTATOYHO TOH MOJIEIH, KOTOpast
MIPUIIIIa Ha CMEHY IUTOCKOW KapTuHBl Mupa. Ho 1uist nanmbpHelmero ucciienoBa-
HUS W OCBOCHHUS BceleHHON HEoOXOIUMO MMETh Oojiee TONHYIO €€ MOJETb.
Pazymeercst, 3To Oyzner ocoOeHHO BaXKHO Ha 7-8 3Tamax 0CBOCHHS KOCMHYECKO-
r'O MPOCTPAHCTBA, KOTJla HY>)KHO Oy/IeT y4UThIBaTh KpUBU3HY BceneHHOH, cko-
POCTh M TPAEKTOPHIO €€ NBIDKEHUS 110 MATUMEPHOMY Topy [ mmnepBceneHHoi (B
COOTBETCTBHMH C NPEIUIOKEHHOW Mozienbio). Ho u ceituac yxe 3To nmeer 00ib-
1I10€ 3Ha4YEHHE JUIsl OCO3HAHUS YAMBHUTEIHHOW KPAcOThI M TPaHIMO3HOCTH LEIH,
K KOTOPOH MBI UAEM I10 ITyTH OCBOEHHSI KOCMHYECKOT0 ITPOCTPAHCTBA.

C maBHUX IOp JIrozieil MHTEpecoBas Bonpoc: OeckoHeyHa Jin Hamia Bee-
neHHas? ['eHUATBHBIA ApeBHErpedeckuii (Gmiocod ApPHUCTOTENH emié 10 TOro,
KaK B MaTeMaTHKe TOSBUIOCH MIOHATHE HYJIS, OTBEYAJ HA STOT BOIPOC C ITOMO-
LIBIO CIEAYIOMIMX JIOTHUECKUX paccyxaenuit: «IIpeanonoxum, uro Beenennas
KoHeuHa. Tora ¢ KOHEYHOH CKOPOCTBIO 32 KOHEYHOE BPEMSI MBI MOXKEM J100-
patbes 1o e€ koHna. Ho HuuTo He moMenraer HaMm (Qritocoh)CKUM YCHITHEM TPo-
TSHYTH BHepén pyKy. Y mponBUHYTHCS €€ Briepén Ha pacCTOSIHUE TOM BBITS-
HyTOH pykH. Tak MBI MOXKEM HOBTOPSTH JIeNaTh CKOJIBKO YrogHo pas. CienoBa-
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TenbHO, Beenennas GeckoHedHay. DTO, HECOMHEHHO, OYEHb CHIIbHBIE U 00pas3-
HBIE JIOTHYECKUE PACCYKACHUS JUIS BPEMEHH, KOTJa MaTeMaTHKU KaK OTHENb-
HOHM HayKd y 4denoBedecTBa emé He Obu1o. OaHAKO, NpemiaraeMas MoJeib Ha-
mell BeeneHHOW Kak TpEXMEPHOI TMIEPIIOBEPXHOCTH UYETHIPEXMEPHOTO Iapa
TIOKA3bIBAET, 4TO €ciy Obl APHCTOTENh OYEHb MHOTO pa3 MPOJABUTAJICS HA pac-
CTOSIHUE €r0 BBITSIHYTOW PYKH WIIM €ciii OBl ero pyka Obula OY4eHb UIMHHOMU, TO
OH IIPOCTO BEPHYJICS Obl B TOUKY, U3 KOTOPOH Haydasl CBOE ITyTellecTBUE (TaK
KakK ero TpéxMmepHas pyka BMeCTe ¢ TPEXMEPHBIM IPOCTPAHCTBOM Hamiei Bcee-
JICHHOW HETIPEphIBHO IOBOpayMBajia Obl MO HAIPaBJICHHUIO K IIEHTPY YETBIPEX-
MEpPHOTO I1apa).

Kak yxxe ObIIO OTMEuUEHO BEIIIe, TpeyIaraeMasi MoJielib OOBSICHSIET Tak-
e U TO, TJIe M KaK MOTYT pacrojaratbcsi CoceiHue, napauiensHble Beenennsle.
OHM MOTyT OBITH IIPEJCTABIEHBI B BHUJE MapajUIebHBIX OKPY)KHOCTEW Ha II0-
BEPXHOCTH TOpa, CIEAYIOUIMX 3a M Nepe]] OKPY)KHOCTHIO Halei BceneHHOM.
J1oCTaTOYHO MBICIIEHHO BEPHYTH PEAYLIHPOBaHHBIE HA 3TOM PHUCYHKE JIBE IPO-
CTPaHCTBEHHBIE KOOPAWHATHI, YTOOBI MOJIYYUTH OOIIYI0 MAaTEMaTHYECKYIO MO-
Jienb Hamiel ['unepBceneHHol B BHE METUMEPHOTO TOPa C JIBUTAIOIIUMHUCS T10
HEMY MapaJuleNbHBIMA BCEIeHHBIMH — TPEXMEPHBIMH THIIEPIIOBEPXHOCTSIMU
COOTBETCTBYIOIINX YETBIPEXMEPHBIX HIAPOB paszHoro paauyca. [IpubmmxkEéHHO
paccunTaHo, 4TO BHYTPEHHHUH AuaMeTp Topa [ MIepBceseHHON COCTaBIIsET OKO-
50 10 mupa.ceer.jer, a BHEIHUNA — okoso 90 mupa.cer.jeT. B pamkax npen-
JIO)KEHHOM MaTeMaTH4YecKOW MojeNnu Hama BceneHHas Ha HACTOSIIMA MOMEHT
MpoluIa MO0 MOBEPXHOCTH TOpa [ MIepBceNeHHOW YyTh MEHbIIE YETBEPTH Ie-
puona pacumpenus. CKOpOCTh pacIIMpeHust ceiduac yBeInduBaeTcs, a e€ Mak-
CUMYM OyZIeT NOCTHIHYT IPUMEPHO depe3 16,5 MiupI.jer, 3aTeM 3Ta CKOpPOCTh
HAuyHET YMEHBIIATHCS U emé IMpuMepHo uepe3 31 MIIpI.JieT CTaHeT paBHOM HY-
mo. Pamuyc kpuBn3Hbel Bcenennoil Torma mocturuer makcumyma (R, = 44,9
MJIp/I.CBET.JIET), M HauyHETrcs mnepuon coxatusa. OH mpoamurcst okoimo 62,5
MJIp/IJIET, B pe3yibTaTre 4ero paauyc runepchepsl Hamelr BeenenHol craner
MuHAManbeHEIM (R; = 4,9 mupn.cer.ier). [Tocne 3Toro BHOBb HauHETCS TIEPHOT
pacuIupeHusl.

TEOPUSA U ITPAKTUKA JOCTUXEHUA HEJOCTUXKUMOI'O
B.P. XauatypoB

UYenoBek B TEUEHHE CBOEH XHM3HM MOCTOSHHO CTAJIKMBAeTCs C MpodIe-
MO MIPHUHATHS PEIICHUS. DTa MpoOIeMa SBISETCA CIOKHONH M MHOTOTPAaHHOM.
Korma mpobnema He TpebyeT oT ymi, npuHuMaronmx pemenus (JIIIP), 6omb-
[IUX MaTePHAJIbHBIX, TPYIOBBIX, PECYPCHBIX 3aTPaT U HE MPEICTABIAET OMACHO-
ctu vu juis JITIP, vu muis obmectsa, Torna JITIP moctaTouHO OBICTPO MPUHUMA-
FOT PEIICHUs], OMUPAsICh HA HAKOIUICHHBIC 3HAHUS U OIIBIT.
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OnmHako TpPH PEIICHHH KPYIHBIX MPOM3BOICTBEHHBIX, COLHATBHO-
9KOHOMHYECKUX, MEKIOCYJAPCTBEHHBIX U TeM 0o0jee KOCMUYECKUX MpoOieM
NPUHATHE PEIICHUH TpeOyeT OOIbUINX HHTEIUICKTYAIbHBIX YCHIIHA U BPEMEHH C
MPUBJICYCHUEM BCETO KOMILICKCA HAKOIUICHHBIX YeIOBEYECTBOM 3HAHHMIA, OIbITaA
U 6oJpIIMX pecypcoB. OmmoOKa Mpy NPUHATHH PEIICHUS] B HEKOTOPBIX CIydasix
MOXXET 00epHYThCS KatacTpodol BIUIOTH m0 THOenn 4enoBeuecTBa. UemoBek
MOCTOSIHHO KOPPEKTHPYET paHee MPHHSIThIC PEIICHUS U, Ul OT OJHON OLIMOKA
K IPYroii, MPOABUTAETCS K PEIICHUIO MPOOIEMBbI, MBITasICh U30ekKaTh KaTacTpo-
¢51. Ipyroro crocoda y UenoBeka HeT. TO 00BSCHIETCS U3BECTHBIM ITOCTYIIA-
TOM BeJHKOro rpedeckoro ¢uimocoda CokpaTa: «51 3HaI0, YTO HUUETO HE 3HAION.
MHe ynanock MateMaTHYecKd O0OCHOBAThH STOT MOCTynar. M3 Hero ciemyer,
YTO MbI MIOCTOSHHO MPHUOIMKAEMCs K MCTHHE, OKOHYATENIbHO HE JOCTHras eé.
MHOroBeKOBOI YKU3HEHHBIN OMBIT YEIOBEUECTBA 3TO MOATBepkaaeT. Ecnu Obl
9TO OBUIO HE TAK, TO YEJIOBEYECTBO JABHO HANUIO OBI CIIOCOO rapMOHHYHOTO
COCYIIIECTBOBAHMUS JIIOJIeH, MCKIIIOYAIONIEr0 aKThl CAMOYHHUYTOXKCHHUS, UCIIONb-
3yIOIME JTyYIIUe JOCTIDKEHUS JIIOACH MIs co3iaHus BcE Ooynee MOIIHBIX H30-
HIPEHHBIX CIOCOOOB YHUUTOXKECHUS CAMUX CeOsl.

TpymHOCTh MPOOIEMBI MPUHATHS PELICHHs I 33714, B KOTOPBIX HAI0
YUYHUTHIBATH MHOT'OYUCIICHHBIC YCIIOBHUS, YCYryOnsercs emé ¥ TeM, YTO B ITHX
3aj[ayax HET eJIMHCTBEHHOTO KPUTEPHUS OLCHKH KayecTBa MPUHUMAEMOro pelie-
HUs. DTH 3aa4d SIBISIFOTCS MHOTOKPUTEPUATbHBIME H, OOJiee TOro, MpH CyIie-
CTBOBaHMH MHOTHX (POpMAJIM30BAaHHBIX KPUTEPUEB MPEAIOJIAraloTCs TAKKe U
Hanr4yre He(h)OPMATH30BAHHBIX MPABII NPHUHATHS PEIICHHUIA.

B pabote u3mararoTcsi OCHOBHBIC 3JIEMEHTHI OOIICH TEOpHU MPUHSITHS
pelIeHHUs AJIS TAKOrO THIA CIOXKHBIX 3a1a4. J{J1s mMpUMEHEHHsT OCHOB 3TO# Teo-
PHH K PEUICHUIO KOHKPETHBIX 3a8/1a4 CO3/Ial0TCS YeTOBEKO-MAIIMHHBIC CHCTEMBI,
B KOTOPBIX HCIOJB3YIOTCS OPUTHHANBHBIE MAaTEMAaTHYECKHE METOMIBI W alro-
putMbl. Tak, HanpuMep, KOMIBIOTEPHBIC CUCTEMBI OBUTH CO3/[aHbI M TIPUMEHSI-
THCh sl HOPMHUPOBAHUS U OLIEHKH MPOSKTOB 00YCTPOWCTBA KPYIMHBIX HEDTS-
HBIX W Ta30BbIX MECTOPOXKACHHUH, He(Tera3o100bIBAIONINX PETHOHOB U JAPYTHUX
peruoHanbHbIX 3a1a4d. Takol MoaXox HEOOXOMUMO MPHUMEHSATH MPH PEIICHHH
3a/1a4 OCBOEHHS 0OBEKTOB KOCMUYECKOr0 IIPOCTPAHCTBA.
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Cexuus 8. «K.9. IMOJIKOBCKHI U ITPOBJIEMBI
KOCMHUYECKOI'O ITPOU3BOACTBA»

TYPBOI'EHEPATOPHAS COJTHEYHAS SJIEKTPOCTAHIUSA
BOJIBIIIOM MOIIIHOCTH JIJISI OPBUTAJIbHOM
TPAHCIIOPTHO-3ATIPABOUYHOM CTAHIIUA
I'.A. llernos, H.E. TpetbsxoB

C 11eJ1p10 CO37]aHUsI MHOTOPa30BOH TPAaHCIIOPTHOW CHCTEMBI paHee aBTO-
poM ObuIa MpeaIokKeHa KOHIIETIHS KOMIUIEKCa, COCTOSIETO0 U3 OpOUTaNbHON
TpaHcnopTHo-3anpaBoynoi craniuu (OT3C), opOuTampHOr0 Merayurypruye-
CKOT'0 3aBOJIa, MHOTOPA30BbIX HOCUTENEH U MEKOPOUTAIBHBIX aBTOMaTHYECKUX
rpy30oBbIX kopabneii (cMm. TperbskoB H.E. Co3maHue OKOJIO3€MHOI TPOH3BO/I-
CTBEHHO-TPAHCIIOPTHOH HMH(PACTPYKTYphl — HEOOXOMUMBIH 3Talm OCBOSHHMS
KocMoca // AKTyasnbHBIE TIPOOJIEMBI POCCUHCKOM KOocMOHaBTHKH. Tpymbl XXV
AxazeMHuecKux yTeHu mo kocMoHaBTHKe. MockBa, 2001, ¢.216; TperbsikoB
H.E. CoctaB u (pyHKIUU TIepCOHANTA OPOUTATHHON TPaHCIIOPTHO-3aIIPABOYHON
cranimu // K.O. IlnonkoBckuii u coBpemeHHocTh. Matepuansl XLII HaydHbIX
yreanii mamsitn K.3. [{nonkosckoro. Kamyra, 2007, c. 204). IlenrpaibHbIM
anemMeHnToM nanHoro kominiekca siistercs OT3C. Hukinorpamma padorst OT3C
MIpeAIoJIaraeT 3HauuTeIbHOE IHEPronoTpedieHne Ul MPOBEAECHUS OCHOBHBIX
orepanyii (3JIEKTPOIIN3 BOABI C LENBI0 TONYYEHHUS )KUAKOTO BOAOPOAA U KUCIIO-
poxa IS 3ampaBKH MHOTOpa3oBbIX Hocureneid 1 KA; TakenmaxHsle paOoOTHI ¢
KpyNHOrabapuTHBIMU KOHCTPYKLMSMH OOJBIION Macchl; ncnbiTanus KA nepen
BBIBOJIOM Ha pabouyro opOuTy; paboTa peMOHTHBIX MacCTEpCKHUX; KHU3Heobecre-
YCHHUE IKHIAXKa; padoTa OOPTOBBIX CHCTEM).

Takum 00pa3oM, OIHOM M3 OCHOBHBIX INPOOJEM NP IPOEKTHPOBAHUHU
OT3C sBisieTcss BBIOOp WCTOYHHKA DJIEKTPOIHEPTHH MOITHOCTBIO HE MEHee
2000 kBr. Haunydmmm BapraHTOM 3JIEKTPOCTAHIIMM KOCMHYECKOro 0a3npoBa-
HUS, B JOJDKHOW Mepe MOoAXoasmuM Juist pabotsl B coctaBe OT3C, Ha maHHBIN
MOMEHT sIBJIsieTcs conHeuHas asekTpocraHnust (COC) ¢ onTHYEeCKUM KOHIIEH-
TPaTOPOM M MAIIMHHBIM IpeoOpa3oBaTeneM, T.K. nonynpoBogHukoBeie COC He
o0nafaroT foctaTtouyHbIMHA MotHOCThIO M KT/, a sijepHble MCTOYHUKY SHEPTHH
HE MIPUMEHUMBI Ha OKOJIO3€MHON OpOHTE 110 SKOIOTUYECKUM MPUYHHAM.

B naHHOM moKiaze paccMaTpuBaeTCs BO3MOXXHOCTh IPUMEHEHHS B CO-
craBe OT3C typbOorenepatoproii COC Ha 0a3ze mapaOOSOIMITUHAPHYCCKOTO
comreyHoro konmeHntparopa (TCOCII), npemnmoxennoro IllernmoBeiM I A. u
[onoseiM A.C. n 3amumniensoro nareHroM (ITomo A.C., Ilernos I'.A. ®oky-
CUpYIOIUI comHeuHbIH KoiuiekTop. IlatenT P Ha u3obpereHne No2298738 ot
27.12.2002. 3apeructpuposan 10.05.2007).

Takasg COC cOCTOUT U3 ONTUYECKOr0 KOHIIEHTPATOpa B BUJE LIUIMHPU-
4yeckoro napabononaa M TypOOreHepaTOpHOro arperatra, B KOTOPOM BMECTO
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OOBIYHON TTAPOBOW TYpOMHBI UCIIOIB3YyeTCsl BUHTOBASI PACIIMPHUTENbHAS Malllu-
Ha, obecrieunBatomas Beicoknii KI1J] mpoToyHoi yacTy B IIMPOKOM JHana3oHe
rapamMeTpoB Mapa, B T. 4. Ha BIAXKHOM Iape.

st OT3C chopMymupoBaHbl CICAYIOIMAE TEXHHUYCCKHE YCIOBHS K
TCOCIT:

1) TCOCII nomkHa UMETh OJIOYHYIO KOHCTPYKIIHIO, Ta0apHUTHl KOHIICH-
TpaTopa JJIsi OAHOTO PHEProOIoKa HE OKHBI MpeBbaTh 10 M Mo mmpuHe H
120 M o mymuHe;

2) TypOoreHepaTopbl M KOHJECHCATOp Mapa JODKHBI pacronarathCs B
TrepMETHYHOM  OOMTaeMOM  MOXyJl€ JUIi  BO3MOXXHOCTH  PEMOHTHO-
PO(QUIIAKTHYECKOT0 00CTYKHBaHHUS;

3) HeoOXxoauMocTh BKIMoYeHHs TerutoBbix Maructpaneii TCOCII B 006-
IIMH TEIIOBON IMKJI MOYJIEH 10 POU3BOJICTBY KOMIIOHEHTOB TOILIHBA.

B noknane paccmarpuBaercst xonunenuus TCOCII, pa3zpaboranHas Ha
OCHOBE YyKa3aHHBIX Bbllle ycinoBuid. OcHOBHBIM 3nieMeHToM JaHHON TCOCII
SIBIISIETCSI HEPTroOJIOK Ha OCHOBE MapaloOMMIMHAPHYECKOTO KOHIIEHTPATopa,
00J1a1a10MINH CIIeYIONMMH XapaKTePUCTHKAMU:

1) [ns 3anannbx radbaputoB KoHieHTpaTopa (10x40 M) pacuérHas Mak-
CUMaJIbHasl 3JEKTPUUYECKasi MOLTHOCTb MOXKET cocTaBuTh 167 kBT npu ucnoms-
30BaHUM B KA4eCTBE TEIUIOHOCHUTENS BOABI M TEPMOJMHAMHYECKOTO NHUKIA C
JIByMSI CTYIEHSIMHM IIPOMEXYTOYHOrO meperpeBa mapa (4ro obecrieunBaercs
TpEXTpYOHBIM KosuiekTopoM-ucnapurenem lllernoa I'.A.), Omaromaps yemy
SHEProOJIOK UMEET TpU TypOoreHeparopa 3JIeKTpuaeckoid MoutHocTsio 50, 50
100 xBr, BeIpabaTbiBatonmx B BeIOpaHHOM pesxume 41, 43 u 83 kBt anexTpo-
SHEPTHH COOTBETCTBEHHO.

2) [nst oxJakAeHHs TeHepaTopoB M KOHJEHCATOpa HCIIONb3YeTCs ra3o-
00pa3HBIi a30T, OXJAKIAEMBIH B TEIUIOOOMEHHUKE OXIKUTEIHEHOTO MOMIYIIS
HCTIAPUBIINMCS BOJIOPOJIOM.

3) Hammume B coctae TCOCII MamuHHOTO peoOpa3oBaTelis MO3BOIUT
TIPOU3BOJIUTD AJIEKTPOIHEPTHIO KAaK MOCTOSIHHOTO, TaK M NIEPEMEHHOr0 TOKa, Y4TO
MOXET 00€CTIeYnTh OONBIIYIO KUBYIeCTh M HajexxHOCTh OT3C.

12 Takux HEpro0IO0KOB (CrpyMIIMPOBaHHBIX B cOOpKH 1o 3 OJoka, pac-
MTOJIOXKCHHBIC HA PaTualibHBIX TOPIEBBIX (pepmax kapkaca OT3C), maror morml-
HocTh 2672 kBt > 2000 xBrT.

B noxnage npuBoasTca BO3MOXKHBIE BapraHThl komnoHoBkH TCOCII n
KOHCTPYKTUBHOrO pemreHus 1o ee pazmemenuto Ha OT3C. Ilokaszano, 4To naH-
HBIH THIT YHEPTOYCTAaHOBOK B JOCTAaTOYHOM CTETEHH YJIOBJIETBOPSET BCEM Tpe-
6oBanusM 10 dHeproodecrnedeHnio OT3C 1 MOJOOHBIX €l MHIOTUPYEMBIX Op-
OWTaNBHBIX CTAHLMH (HapUMep, OpOUTAIBEHOTO 3aBO/IA).
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KOCMMYECKAS TEXHOJOT'HYECKASI CACTEMA
C JIABEPHOM NNEPEJJAYEN SHEPTUA
P.A. EBmokumos, B.A. Kopamnos, A.A. JIoosikun, B.1O. Tyraenko

Kocmuueckue ammapats! (KA), BbIBeZieHHbIE HA OpOWTY, NPENCTABISIOT
Ka4eCTBEHHO HOBbIE BO3MOKHOCTH JUTS TTOJTyYSHHUS] MaTEpPUAIIOB C YIIyUIllEHHBI-
MU CBOMCTBaMH, HOBBIX MaTepualioB M OuornpenapaToB. B ycrmoBusx Mukpoyc-
KopeHuii (HeBecomoctn) Ha KA mporeccsl THIPOJIMHAMUKN M TEIUIOMAacco00-
ME€Ha B ra3e M KMJIKOCTH NPOTEKalT MHade, yeM Ha 3emie. B HeBecomocTu
MOXHO M30aBUTHCS OT PsAZa TEXHOJOTMYECKHX MPOOJIeM M 3a CYET ATOro Jo-
OUTHCSl YIy4IlIeHHUs] KauecTBa MaTepualioB, a MHOTIA U TOJIyYUTh HOBBIE MaTe-
pHabl, KOTOpPbIE HENb3s WIN OYEHb TPYIHO MOITYYHUTh Ha 3eMJIe.

Jis monydeHMsT MaTepHaloB C YIY4YIIEHHBIMH CBOWCTBaMHU YPOBEHB
MHUKpoOyckopeHuii Ha 60pTy KA Bo Bpems npoBeieHUsI SKCIIEPUMEHTOB B 00J1ac-
TH KOCMHYECKOT0 MaTephajioBeleHHs] M (DU3MKHU JKUIKOCTH JOIKEH OBITh He
BBILLIE 10'7g0, TOrJja OCHOBHOW MEXaHHM3M MAaccOlepeHoca B paciiaBax IMoJy-
MIPOBO/IHUKOB cTaHeT aud¢y3rnoHHbIM. OTHAKO B HACTOsIIIEe BPEMsl HE Cylle-
ctByeT KA, crmocoOHBIX 00eCeYUTh TaKOW YPOBEHb MUKPOYCKOPEHHIA.

B noxmage mpemmaraercs KOCMHUYECKas TEXHOJIOTMYECKas CHUCTEMA,
BKJTIOYAIOINAst aBTOHOMHBIH TexHosorndeckuii Mmoayns (TM) muist npousBoacTea
MaTepHaloB M 3Hepreruyeckyto riathopmy (JI1) s odecniedeHus 3HEprony-
tanus TM, Haxoasyecs Ha OJJHOI OKOJIO3EMHOM OpOHTe (PYHKIIMOHUPOBAHUSL.
DIl BKIIOYAaET KBAHTOBBIM TEHEPATOp, MPEeOoOpa3yIOMMHA 3IIEKTPOIHEPTHIO B
9NEKTPOMArHUTHYIO SHEPTHI0 JIA3€PHOrO JIyda, C YIJIOM PacXOJUMOCTH O U
MOIIHOCTBIO P, HEmpepsIBHO M HOPMAalbHO MAJAIOLIEr0 HA I'€OMETPUYECKUM
LEHTP MPUEMHON ITOCKOCTU MpuéMHO-TIpeodpasyromiero 6moka TM. [TpuémHo-
npeoOpa3yromuii 610k TM npeoOpasyer 3JIeKTPOMarHUTHYIO SHEPIHUIO Ja3ep-
HOT'O JIy4a B 3JIEKTPUYECKYIO ISl IMTaHUsI OOPTOBBIX CHCTEM M TEXHOJIOTHYe-
CKUX YCTQHOBOK.

[pennaraemas KocMHUYecKasl CUCTEMa IO3BOJISIET OOECIIEYUTh YPOBEHB
MHKpOyCcKOpeHHii Ha GopTy TM e Bbime 107g .

CTPYKTYPA TEYEHMS )KUJIKOCTHU B OBbEME
P KUITEHUU B HEBECOMOCTH
A .B. Koponskos, A.B. Ilytunnes, B.b. CanoxHukoB

B noxnane npuBoauTcs MaTeMaTHuecKas MOJENb U Pe3yJIbTaThl BBIYHC-
JIUTEIBHOTO AKCIEPUMEHTa IO U3YYEHUIO CTPYKTYpbl TEUEHHS >KUAKOCTH B
00bEME 10N BO3JIEHCTBHEM YIIPYro-MHEPIUOHHBIX KOJeOaHWH pacTyliero B
Hayajie KUIEHUs apoBOro My3bIpsl B YCIOBUSAX MOJHON HEBECOMOCTH C LIENBIO
OTIpENIENIEHUs] YCTAHOBUBILIET OCSI peKUMa KUIEHUSI.
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[Ipu KUTICHUH JKUIKOCTH YCIOBHSX TOJHOW HEBECOMOCTH BO30YKIIAIOT-
cs1 KojeOaHusI TapPOBOrO MY3EIPs, CBSI3aHHBIC C YIPYTOCTHIO Mapa U WHEPIHOH-
HOCTBIO MaccChl KUJIKOCTH, OTTECHSIEMOM MapOBbIM My3bIpEM
(cm. A.B. Kopomnskos, C.K. Koporae, B.B. Cauues, W.II. Ceupunenko. Hc-
CJIeJIOBAaHUEC MEXaHU3Ma OTPHIBA MApPOBOH (pa3bl MPHU MOBEPXHOCTHOM KHITCHHUH
KUIKOCTH // TIOBEpXHOCTh, PEHTTCHOBCKUE, CUHXPOTPOHHBIC W HEHUTPOHHBIC
uccnemoBanus. M., 2001, Ne9, ¢ 90-95). B 00BIYHBIX 36MHBIX YCIOBHSX MOJAB-
JISTFONIYIO POJIh B (JOPMHUPOBAHUH TECUCHUS KUJIKOCTH UTPAIOT CHIIBI IJIABYYECTH,
OHM 00€CIEYNBAIOT OTBOJ IAPOBBIX ITY3BIPEH OT MOBEPXHOCTH HATpEeBATEINs,
OHU K€ OIPEIEINAIOT PEKUM KUTICHHUS — ITy3bIPHKOBBIN, WM TUIEHOYHBIH. Y1I-
PYro-MHEPIIMOHHBIC KOJICOaHHs MapoOBOTO ITY3BIPSI MOYKHO HAONIONATH MPH ITy-
3BIPHKOBOM KHIIEHUH B YCJIOBUSIX TIOHUYKEHHOM rpaBUTAIHH.

PacueTHBIM 3KCIIEPUMEHTOM YCTAHOBJICHO, UTO B YCIIOBHSX TOJHOW He-
BECOMOCTH, IPH TOJHOM OTCYTCTBHUHU CHJI TUIABYYECTH KOJICOAHHUS MApOBOTO
ITy3bIPS Ha IOBEPXHOCTH HATPEBATEIIS SBIISIOTCS ONPEICSIONIMMU TIpU HOopMU-
POBaHUU CTPYKTYPBI TCUCHUS KHUIKOCTU B 00BEME, MOTYT IMPUBECTH K peasin3a-
UM MTy3BIPEKOBOTO PEXMMA KUTICHHUS M J]aKe 00ECIEUUTh OTBOJ MApOBOTO ITy-
3BIpsI OT TIOBEPXHOCTH HarpeBatelis. [lepuoy KomebaHus mapoBOro My3bIps Ha
MTOBEPXHOCTU HArPEBaTENsl 3aBUCHT OT (POPMBI COCY/A, TOIOKEHUS CBOOOTHOM
MTOBEPXHOCTHU JKUJKOCTH OTHOCUTENIFHO I[EHTpa KHITCHWS, WHTCHCHUBHOCTH Ta-
pooOpa3oBanus. [Ipu My3BIPEKOBOM PEXUME KUTICHHS TCUYCHHE MKHUIKOCTU B
00bEMe (hOPMHUPYETCSI TAKAM 00pa3oM, UTO 00ECIIEUMBACT MOATOK KUIAKOCTH K
LEHTPY KHUIICHUS U OTBOJ MApOBOTO IMy3BIPsI OT IIEHTPA KUTICHUS K CBOOOMHOM
MMOBEPXHOCTU. B 3eMHBIX YCIOBHSAX TaKas BUXPEBas CTPYKTypa (pOpPMHUPYETCS
CUJIaMU TUTABYYECTH. B YCIIOBHSIX HEBECOMOCTH BUXPh MOXKET OBITH c(hOpMUPO-
BaH KOJICOAHHUSAMH PACTYILETO HA IMOBEPXHOCTH HATPEBATENS MAPOBOTO MY3BIPS.
B nmoknaje mokazaHo, 4TO XapaKTep YCTaHOBWBIIETOCS PEXMMa KHUITCHUS (ITy-
3BIPHKOBBIN WX TUIEHOYHBIH) 3aBUCUT OT COOTHOIIICHUS HHTEHCUBHOCTH ITOTOKA
KHUJKOCTH B BUXPEBOW CTPYKTYpEe M MHTCHCUBHOCTH MapoOOpa3oBaHHS B IICH-
TpE KUIICHUS.

AKTUBHBIE U30JISAITOPBI UCTOYHUKOB BUBPAIIUNA
JJISI OBUTAEMBIX KOCMHUYECKHUX AIIITAPATOB
B.A. Menuk-Illaxnazapos, B.I'. 3axapoB

Panee Hamu OBLIO MOKA3aHO, YTO HOBAsE KOHCTPYKITUSI aKTHBHBIX BHOPO-
3aIUTHBIX YCTPOKMCTB JUIs KocMuueckux ammapatoB (KA), Bkmrowaromas ma-
HENb (paMy) ¢ CUMMETPUYHON TPYIIITON U3 BOCBMH OPTOr'OHAIEHO OPHUEHTUPO-
BaHHBIX aKCEJICPOMETPOB U BOCBMU MAarHUTOAICKTPUICCKUX JBWKUTEICH, MO-
JKeT OBITh JIETKO aJanTHpPOBaHa K KOHKPETHOW 3amuinaeMoii ammaparype. Ho-
Basi CXe€Ma aBTOPErYJUPOBAHMS, pa3Jelsiomas MecTh MO/ KoJleOaHui maHenn
(Tpu mOCTyNIATENBHBIC W TPHU TOPCHUOHHBIE), TO €CTh PACIHICIUISIONIAs MHOTOMO-
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JIOBBI PETYNATOP Ha IIECTh HEB3aWMOJEHCTBYIOMIMX IIETICH, YIOBIETBOPSET
TpeOoBanussM NASA: aKkTUBHBIA JHMANa30H YaCTOT PACHPOCTPAHSICTCS JIO
v=20.01T" npu v = 0.1T'11, ko3 urmeHT monasneHus konedanuii papen 201b
npu v = 1T —40ab n npu v = 10"y — 60xb (cm. [Tarent P No22755672 ot 19
anpenst 2004 r. «Cucrema akTHBHOM 3alIUTHl OT MUKPOYCKOPEHUI/BHOpaluii ¢
paszaeneHueM Moj konebanuii»; [TatenT PO Ne2337390 ot 09 oxtadpst 2006 r.
«AKTUBHasl BUOpO3alUTHAs MaHelb (OOKC) C KOMITEHCAI[Mel CHrHajla HaKJIOHa
aKCeJIepOMETPOB JUIsl CTAIIMOHAPHBIX YCIOBUH U TPAHCIIOPTHBIX CPEICTBY).

JlpyruM HOBBIM Ba)KHBIM NMPHUMEHEHHEM aKTHBHOW MaHEeNH, CHa0KEeHHOU
TPYNIION aKCeIepOMETPOB, CEPBUCHBIX MarHUTOIJIEKTPUUYECKUX JBIKHUTENCH U
LIETSIMU aBTOPETYJIMPOBAHUS, SBIISIETCS pa3padoTaHHOE Ha €€ OCHOBE YCTPOUCT-
BO /ISl aKTUBHON M30JISIIMY BHENTHEH CpeJibl OT UICTOYHUKOB BUOpAIUH, TO €CTh
JUTsl 33714l OOpaTHOW MO OTHOIIEHHIO K BUOPO3AIUTHEIM YCTPOWCTBAM, H30IIHU-
PYIOIINM YYBCTBUTEIBHYIO alllapaTypy OT BHEIIHEH Cpebl.

KoHCTpyKIMst aKTUBHOTO M30JIATOpPa MCTOYHUKOB BUOPALIMIT COCTOUT M3
YCTAQHOBJICHHOW Ha IPY)KMHaX aKTHBHOW IaHENH, HAa KOTOPOW pacIONOKEeHa
CUMMETpHYHAsl TPyMIa U3 BOCBMH aKCEJIEpOMETPOB M BOCBMH MarHUTOJJIEK-
TpU4ecKuX NBrKUTeNeil. C MOMOIIBIO 3JIEKTPOHHBIX LENel YIpaBieHHs Bce
LIeCTh MOJ| KojeOaHuil maHenu (TpU HPOJOJIbHBIE U TPH TOPCUOHHBIE) MOaB-
JISIFOTCS, B PE3Y/bTATE YEro BUOpAIMU H30JIMPYEeMOro 00bEeKTa, YCTAaHOBIEHHOT O
TOBEpX NaHEeNU Ha YIPYIHX JJIEMEHTAaX, JIOKAJHM3YIOTCS M HE IepearoTcsi BO
BHEIIHIOK cpeny. Bubpowusonupyronias manenb GaKTHUYSCKH BBITIONHACT (yHK-
LINH aKTHBHON aKyCTHYECKOH BBITOPOJAKH.

AKTHBHBI M30JISITOpP TMPEJCTaBIISET COOOH 3JIEKTpOMEXaHHMUECKUH aHa-
JIOT aKTHUBHOTO (MIIbTpa HU3KUX YaCTOT, TPAHUYHAS YacTOTa KOTOPOTO MOXKET
BbIOMpartbes B nHTepBasie 0,2-2 'l B 3aBUCMMOCTH OT CIIEKTpa HIYyMOB H30JIH-
pyemoro o0bekTa. MakcMManbHbIH KOAQQUIMEHT rogaBiieHus1 KojaeOaHnii BHO-
pousonupyromei manenn — ot 40 n1b, no 60 nb, 4TO HEcon3MepHUMO BHILIE A-
(PEeKTUBHOCTH MACCUBHBIX JAEMI(PUPYIOIINX yCTPOWCTB. Bec n rabaputsl n3onu-
PYEMBIX MCTOYHMKOB BHOpAIMi MOTYT BapbUpOBAaThCS B LIMPOKUX Mpenenax
(cMm. TTatent P® Noe 2395736 ot 18 HosiOpst 2008 T «AKTUBHBINA H30JSATOP HC-
TOYHHUKOB BHOpaumii»).

Ha KA ¢yHKIMOHMPYIOT KOMIpECCOpBI, HACOCHI, BEHTHIISTOPHI, TPEHa-
KEPBI U pyrue Mexanu3mbl. Co3aBaeMble MU BHOparmu Moayieir KA moryr
OBbITh HACTOJBKO BEJIMKH, YTO JUIsSl N3MEPUTENBGHON M TEXHOJIOIMYECKOH anmapa-
TYpHI 4acTo TpeOyeTcsl aKTUBHAS 3alllUTa B JMalia3oHe 4acTOT OT JIoJel o Jie-
csatkoB 1. O4eBnaHO, YTO MpUMEHEHUE pa3pabOTaHHBIX HAMH aKTUBHBIX H30-
JISITOPOB MCTOYHHMKOB BHOPAILM MOXXET YMEHBIIUTH TpeOoBaHUS K 3PQEeKTHB-
HOCTH BHOPO3AIIUTHOHN anmaparypsl U, 4TO HE MEHEe Ba)KHO, IOHU3HUT aKyCTH-
yeckue IIyMbl B oTcekax KA.
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MPOBJIEMbI U NEPCIIEKTUBBI HIOJYUYEHUSA
BBICOKOOJHOPOJIHBIX KPUCTAJIJIOB MOJYITPOBOJHUKOB
B YCJIOBUSAX MUKPOTPABUTAIIUAN
B.T'". 3axapos, F0.A. Cepebpsixos, 1.JI. lllyapnmaa

Poct kpucrayuioB Ha 3emiie MPOMCXO/UT, KaK MPaBUIIO, TIPH 3HAYUTEINb-
HBIX KOHBEKTHUBHBIX T€UEHHSAX PA3JIMYHOrO BHAA, O0YCIIOBICHHBIX TEPMOTrpaBH-
TAI[MOHHOM, TEPMOKAIWUIPHON (IPH HAJIWYMKM CBOOOIHOW IOBEPXHOCTH) U
BBIHYXICHHOH (1101 BO3/IEHCTBHEM BHEUIHUX CHJI) KOHBEKIIUH. JTO IPUBOAUT K
HECTAallMOHAPHBIM YCIIOBUSM BOJIM3M (pOHTA KPHUCTAILTM3ALMHA U 0O0pa30BaHHIO
MHUKpPO- U MaKpOHEOJHOPOJHOCTEH B KpHcTamwiax. [losToMy mpoBeneHne Koc-
MHYECKHX 3KCIIEPUMEHTOB IO BHIPAIIUBAHUIO BHICOKOOJHOPOAHBIX KPUCTAJIJIOB
B YCJIOBUSIX MHUKPOTPaBHUTAIIMH BIIOJIHE JIOTHYHO U 00OCHOBAHO, TaK KaK TepMO-
rpaBUTAIMOHHas KoHBekums mpu g=(10"+10°)g, mpakTHuecku OTCYTCTBYET.
[Tpu 5TOM ecTecTBEHHBIM 00pPa30M MOXKET OCYIIECTBIISATHCA Tepexon K audy-
3MOHHBIM YCJIOBUSIM TEIJIOMAacCOIepeHoca B paciljiaBe, KOTOPHIA MO3BOHI ObI
0 CaMOMy MEXaHW3My TU(PPY3UH JTOCTUYh OOJiee BBICOKOW OIHOPOIHOCTH,
OnM3KOi K aTOMHOMY MaciitaOy. OnHaKo aHajau3 pe3ysIbTaTOB MHOTOYHCIIEH-
HBIX KOCMHYECKHMX DSKCIIEPUMEHTOB, Ha3eMHBIE MOJICIBHBIE HCCIEOBAHUS U
pacyeTsl ITOKa3ali, YTO HEJOCTATOYHO TOJIBKO Pa3MECTHTh POCTOBYIO YCTaHOB-
Ky Ha Oopry kocmuueckoro ammapara (KA) (cm. ILK. Bonkos, B.I'. 3axapos.
I'mapopvHaMyka M KOHBEKTHUBHBIM TEIJIOMAacCONEPEHOC B YCIOBUSIX cllaboi
rpaButarmu // JJAH, 1998, 1.361, Ne 5, ¢.616—619; B.I". 3axapos, B.W. Ctpernos,
10.A. Ocunbsn. [1poGrembl, TEpCHEKTHBE U alIbTEPHATHBEI BBIPAILIMBAHHUS MO-
HOKPHCTAJUIOB MOJYNPOBOJHUKOB B KocMmoce // TloBepxHOCTh. PeHTreHOBCKHE,
CHHXPOTpPOHHBIE U HeHTpoHHbIEe uccnenoBanus. 2009, Ne 2, ¢.3-10).

B ycnoBusSX MUKpOrpaBUTAIllMK TOBEICHUE PACIIABOB M KOHBEKTHBHBIE
MPOLIECCHl B HUX MPHW BBIPAIMBAHUN KPHCTAJUIOB IPOMCXOMST CYIIECTBEHHO
nHave, 4yeM Ha 3emie (cM. Tam xe). Crierupuka BIUSHAS MUKPOTPaBUTAIMH HA
THJPOAMHAMUKY M TIPOIECCHl MIEPeHOca B pacIulaBax 3aKI0YaeTcss B TOM, 4TO
Ha (OHE MPAKTHYECKOTO MCKIIIOYEHHUS] TEPMOIPAaBUTAIMOHHONW KOHBEKIMH O]
BIIMSIHUEM CPaBHHUTEIBHO MaJIbIX BO3MYIIEHHH KOHBEKTHBHBIE TEUEHHS B pac-
IuIaBe ycmmBatotes. [103ToMy He00X0JMMO UCKITIOUHTH WM, TIO KpaiHel Mepe,
MUHAMH3UPOBATh Pa3JIMYHbIe BHEUIHNE BO3EHCTBUS, 00YCIOBIEHHBIE CHIAMHU
TIOBEPXHOCTHOTO HaTsDKEHUS (TMpH cBOOOTHOM MOBEPXHOCTH paciuiaBa), BUOpa-
LIUSIMU ¥ IEPEMEHHON MUKPOTPaBUTAIMOHHON 00CTaHOBKOM.

BeimosiHeHHBIE B X07l€ HA3€MHOW ITOJTrOTOBKM KOCMHYECKHX SKCIIEpH-
MEHTOB Ha POCCHHCKOM cerMeHTe MexyHapoHoi kocMuyeckoit craniuu (PC
MKC) u aBromarnueckom KA «®oTon» sKcniepiMeHTaNbHbIE U TEOpPETHIECKH e
uccieqoBaHus (CM. TaM Ke) TO3BOJIHIHM CHOPMYIHPOBATH CIEAYIOIIHE OCHOB-
HBIE TpeOOBaHNs, KOTOPbIe HEOOXOIMMO BBIMOJHATE JUIS Pean3aliyi B KOCMOCe
ycaoBui TUQQPY3NOHHOTO MaccolepeHoca M BBIPALIMBAHHS BBICOKOOJHOPO/I-
HBIX KPHCTAJUIOB MOJIYTIPOBOAHUKOB:
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1. YcTpaHHUTh KOHBEKIMIO MapaHTOHU IMyTeM HCKIIOYCHUS CBOOOTHOMN
TIOBEPXHOCTH PacIUlaBa, YTO PEIIaeTCsi COOTBETCTBYIOMIEH KOHCTPYKIHMEH am-
ITYJIBI C KPUCTAIIIIOM.

2. Obecrieunth TOUHYIO (He Xyxe 1°+2°) opueHTalMI0 ocH pocTa KpH-
CTaJUIOB IO BEKTOPY OCTATOYHOW TPaBUTALINH.

3. O6ecnieynTh BUOPO3AIIUTY POCTOBOM YCTAHOBKHU.

B cBsi31 ¢ 3THM B OKIIa/ie MpeAIaraeTcsi KOMILIEKC Mep Mo pa3paboTKe n
W3TOTOBJICHUIO HOBOIM KOMITAKTHOW POCTOBOHM YCTaHOBKH, a TaK)Ke ITOBOPOTHOM
1 BUOpO3aIUTHON 1IaThopM, Ha KOTOPHIX MOKHO Pa3MECTUTh POCTOBYIO yCTa-
HOBKY. [loBopoTHas ruiatgopma MoxeT OBITh pa3paboTaHa Ha OCHOBE HMEO-
myxcst npeioxkennit tuna «Piorep». BubpozamuTHas miardopma akTHBHOTO
THIIA MOXET OBITH pa3paboTaHa Ha 0a3e Makera, pa3paboranHoro HaydHo-
HCCIIeIOBATEIbCKUM IIeHTpoM «KocMuueckoe marepuaioBeaeHuey, huimanaom
Wucrnryra kpucrayuorpadpumn  uM. A.B. Illyonukosa PAH (B.A. Menuk-
ITaxnazapos, b.I'. 3axapos, E.M. Haraés. CucremMa akTUBHOM 3allIUTHI OT MUK-
pOyCKOpeHuii/BuOparmii ¢ pasaencHueM Moxa konebanuit // Ilatenr PO
No22755672 ot 19 ampens 2004 r.). OHa Oyner oOecrieunBaTh 3alIUTy OT BHO-
parwii B muanazone 0.06—100 I'n ¢ koaddurmmentom monasiieHus KoieOaHui B
cooTBeTcTBUH ¢ pekomeHaarmamMu HACA.

HNCCJIEIOBAHUE KPUCTAJIUIOB, BBIPAIIIUBAEMbIX
B PA3JIMYHBIX YCJIOBUSAX TEIIVIOMACCOINEPEHOCA
N.A. IIpoxopos, N.JI. Hlynsnuna

BaxHocTh mpoOeMBbl MONYYEHUS] KPUCTAJIOB C BBICOKOH OIXHOPOIHO-
CTBIO CBOMCTB WHHMIIMMPOBAJIa UHTEHCUBHBIE MCCJIEOBAHMS MPOLIECCOB, OTBET-
CTBEHHBIX 32 (pOPMHUPOBaHME KOHIIEHTPAMOHHBIX M CTPYKTYPHBIX HEOAHOPOA-
HocTel B Kpucrayuiax. OHHM CTajM LEHTPaJbHOW YacThI0 IKCHEPUMEHTOB II0
POCTY KPHCTaJUIOB B YCIIOBHSIX MHUKPOTPAaBHTALIMH, a TaKkke MO (hU3NUECKOMY
MOJICTIMPOBAHMIO YCIIOBUH TEIJIOMAacCOIlepeHoca, XapaKTepHBIX Ul MaJlod Tpa-
BUTAIUH, Ha 3emJie. Yike IepBhIe SKCIIEPUMEHTHI IO POCTY KPUCTAIIIIOB B YCIIO-
BUSIX MHUKPOTPAaBHTAIMK yOEIUTENHHO MPOJEMOHCTPUPOBAIH IOTEHIMAIBHYIO
BO3MO)KHOCTh CYIIECTBEHHOT'O YITYYHIEHHS MHKPOOIHOPOIHOCTH KpPHCTaJJIOB
(cMm. Walter H.U. Results of materials-science experiments with sounding rock-
ets // ESA Journal. 1983, v.7, p. 235).

Opnaxko moutd 40-1eTHUH ONBIT NPOBEACHUS TaKUX HKCIEPUMEHTOB
(6onee 700 skcnepumentoB Toneko B CCCP no 1995 rona) mokasai, 4To cre-
nuduueckre (GakTopsl OpOMTAIBFHOTrO MoJeTa (OCTaTOYHBIE KBA3HCTAI[MOHAP-
HbIE MUKPOYCKOPEHHsI, BUOpAIIMH, CIIOKHBIA XapaKTep U3MEHEHHs MaJlbIX Mac-
COBBIX CHJI M T.II.) BIUSIIOT Ha XOJ Tpollecca KPUCTALIM3ALUH, 3HAUYUTEIHEHO
YCIIOXKHSSI BO3SMOXKHOCTB TIOYYEHHST OTHOPOHBIX U COBEPIIEHHBIX KPUCTAJJIOB
(cm. MumsBuackuii M.I'., Bepe3syo H.A., Kapraseix A.B., Konennosuu 3.C.,
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IIpocromonoroB A.U., PakoB B.B. BrlpamuBanue MOHOKPUCTAJIOB MOIYIPO-
BOJTHHKOB B KOCMOCE: Pe3yJbTaThl, PoOJIeMbl, epcnekTuBsl // Kpucrammorpa-
¢ust. 1997, 1.42, Ne 5, c. 913).

HeoHOpOAHOCTH KPHCTAIIIOB, BBISBIISIEMbIC PA3IUYHBIMUA aHAJTHTHYC-
CKUMH METOJaMH, OTPa)XXaloT OCOOEHHOCTH TeIIOMAaccolepeHoca BOIM3H
(hpoHTa KPUCTAJUTU3ANNH U SBISIOTCS OCHOBHBIM HCTOYHHKOM HH(pOpPMAIUU 00
0COOEHHOCTSIX Mpollecca KPUCTAJUIM3aIMy ¥ Bo3MyIIaronmx 3¢dexrax pazmmd-
HBIX BHEUIHUX (PAKTOPOB. DTH HCCIENOBAHMS CIY)KaT OCHOBOH COBEpPIIEHCTBO-
BaHUS TEXHOJIOTHH MOydeHUsI KPUCTAJUIOB C 3aJJaHHOW CTPYKTYPOI M CBOWCT-
BaMu. B ymoxnaze 06o0miaercst onbIT NpUMEHEeHUsT HanOoee YyBCTBUTEIBHBIX,
TJIABHBIM 00pa30M, PEHTTEHOBCKHUX JU(PAKIIMOHHBIX METOJOB JJIs JUATHOCTH-
KM KPHUCTAJUIOB, BBIPANICHHBIX B PA3JIUYHBIX YCIOBHSIX TEILIOMACCONEepeHOca.
ITokazana BbICOKast 3(P(PEKTUBHOCTH HCIIONB30BAHUS PA3BUTHIX METOMOB JUIS
XapaxkTepu3aly KpUCTAJUIOB, MOJYYEHHBIX B YCIIOBHSIX OCJIAaOJIEHHON TepMo-
IPaBUTAIIMOHHOW KOHBEKIMU TIPU (PUIUICCKOM MOJCITIUPOBAHUH yCIOBUN MUK-
pOTpaBUTAIMM, a TAKXKE BBIPAIICHHBIX MO MPOrpaMMe HA3EMHOH MOATOTOBKU
MOJICTHBIX 3KCIICPUMEHTOB M Ha OOPTY aBTOMATHYECKUX KOCMHYECCKHX armapa-
TOB «DoTOH.

Teoperndeckre pacyeThl MOKA3BIBAIOT, YTO B YCIOBHAX MUKPOTPABUTA-
[IUH TPUHIAITHAIEHO BO3MOXKHO MTOJY4EHHE KPUCTAIUIOB C HEJOCTIDKUMBIMU Ha
3emiie cTpykTypol m cBorictBamu (cM. 3axapoB B.I'., Ctpenos B.M., Ocumb-
stH FO.A. TIpoOneMbl, mepCreKTHBE U aTbTCPHATHBBI BHIPAIIUBAHUS MOHOKPH-
CTaJUIOB IIOJYNPOBOJHUKOB B KocMoce // [loBepxHoCTh. PeHTreHoBckue, CHH-
XPOTpPOHHBIE U HEWTpoHHBIE HccienoBanus. 2009, Ne2, c. 3.). OgHako 310 Tpe-
OyeT BbICOYAMIIIEro KOHTPOJIS U YIIPaBJICHUSI MHOTUMH ITapaMeTpaMu mpolecca
BBIpanuBanus. [Ipu oTpaboTKe Ha3eMHBIX IKCIICPUMEHTOB OBLIO IMOKa3aHO, YTO
Ha 3emJie BO3MOXKHA peann3alys ociabIeHHON TepMOrpaBUTAMOHHON KOHBEK-
1. [Ipy HanpaBieHHON KPUCTAIIM3AINH 3TO JJOCTUTAETCS 33 CUET MPerMYyIIe-
CTBEHHO OCEBOI0 ITOJBOJIA TEIUIA K PacCIIaBy CBEPXY IPH CO3JaHUM MaJbIX pa-
JUAITEHBIX TEMICPATYPHBIX TPATUCHTOB (CM. TaM XKe).

Bo3MOXXHO ycTpaHEHUE HEYNpaBJIIEMBIX BUOpAIMii OT MEXaHU3MOB ITe-
pEMEIICHUST aMITYJIbI, €CITH MPOBOJUTH POCT KPUCTAJUIOB B JABIDKYIIEMCS C TO-
CTOSITHHOH CKOpPOCTBIO OCEBOM TEMIEpPAaTypHOM TpajueHTe Oe3 IepeMelleHHs
Kpucraia ¥ HarpeBatens (cM. Serebryakov Yu.A, Prokhorov [LA., et al. Con-
centration and structure inhomogeneities in GaSb(Si) single crystals grown at
different heat and mass transfer conditions // Journal of Crystal Growth, 2007,
v. 304, p. 11). OmHako TpeOyeTcs TEXHUUECKOE YCOBEPIICHCTBOBAHUE YCTaHO-
BOK JUTSI BRIPAIIIMBAHUS KPUCTAIIIOB, aJICKBATHBIN BEIOOP MCXOIHBIX MATCPHAIIOB
JUTSL OKCTICPUMEHTOB W Pa3BUTHEC JIUATHOCTUYECKOH 0a3bl, 4TO CTHUMYIIHPYET
JlanbHelIIee pa3BUTHE paboT B 3TOM HaIlpaBJICHHH.

PaGoTa BemonHeHa npu ¢uHaHCOBOIH moxnepkke PODU u IlpaBurensctBa Kayxckoi
obuactu (mpoext Ne 09-02-97516).
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CPABHUTEJIbHBIE UCCJIEJOBAHUS
OCOBEHHOCTEMN ®OPMUPOBAHUSI IPUMECHOMI
HEOJHOPOJHOCTHU B KPUCTAJIJIAX GASB(TE)
IIPU HAITPABJIEHHOM KPUCTAJLJIM3ALIMA
B KOCMHMYECKUX U HABEMHBIX YCJIOBUSIX
10.A. Cepeobpsixos, B.H. Biacos, B.C. Cunopos, 1. A. IIpoxopos,
W.JI. lynemuaa, E.H. KopoGeiinukosa

B xocMmoce mpu MpakTHYECKH MOJTHOM OTCYTCTBHM TE€PMOIPaBUTALMOH-
HOM KOHBEKIIMH €CTECTBEHHBIM 00pa30M MOXKET OCYIIECTBISITHCS MEPEXOA K
1 y3HOHHBIM YCIOBUSIM TETUIOMaccolepeHoca B paciuiaBe. B atom ciydae
POCT KpUCTAIIJIOB OY/IET IPOUCXOJUTH Ha OCHOBE IIPOLIECCOB CaMOOPTaHU3aliN
1 caMOocOOpKH aToMOB. Takue ycimoBusi HEOOXOMUMBI It (POPMHUPOBAHHMS BEI-
COKOH OJHOPOJHOCTH CTPYKTYPHI M CBOMCTB BBIPAIIUBAEMBIX KpUCTAILIOB. Of-
HaKO TPH 3TOM HEOOXOIUMO IPUHATH MEPHI VISl MCKIIOYCHUS BIIHMSHHUS BCEX
OCTJILHBIX MCTOYHHKOB KOHBEKIMH (OCTaTOYHBIX MUKPOYCKOPEHHH M BHOpa-
i Ha 6opTy KocMuueckoro armapara (KA), kanuuisipHoi KoHBeKIMu MapaH-
TOHM), POJIb KOTOPHIX 3HAYUTENHFHO BO3pacTraeT Ha (POHE OTCYTCTBHS €CTECT-
BEHHON KOHBEKIMU. AHAJIU3 Pe3yIbTaTOB KOCMMYECKUX 3KCIIEPUMEHTOB U Ha-
3eMHbIE MOJICJIbHBIE MCCIIEOBAHMS BIMSHUS yYKa3aHHBIX (PaKTOPOB IO3BOJIMIN
Ooree AETabHO YCTAHOBUTH MX POJIb M YCIOBUSI MUHUMHU3AIMN X BO3IEHCTBUS
JUIs pa3BUTUSl KocMuueckux TexHoiorudd (cMm. B.I'. 3axapos, B.U. Crpenos,
10.A. Ocunbsn. [1poGrembl, TEpCHEKTHBE U alIbTEPHATHBEI BBIPAILIMBAHHUS MO-
HOKPHCTAJUIOB MOJYNPOBOJHUKOB B KocMmoce // TloBepxHOCTh. PeHTreHOBCKHE,
CUHXPOTPOHHBIC U HEHUTpOHHBIC uccienoBanus. 2009, Ne2, ¢.3-10). BaxxHpim
YCIIOBHEM SBIISIETCA TaKK€ OCYLIECTBIEHHE Mpolecca KPUCTAJUIM3ALUU MpU
OpPHUEHTAIM OCH POCTa MapajlIeIbHO Pe3yJIbTUPYIOLIEMY BEKTOPY MUKPOYCKO-
pEeHHUIl ¥ B HAIIPABJICHUH, IPOTUBOMOJIOKHOM €T0 BO3AECHCTBHIO.

Komrutekc pa3paboTaHHBIX TEXHUYECKUX W TEXHOJOTHYECKHX MPUEMOB
JUTSl MCKJTIOUEHNS] KalWUIIPHONH KOHBEKIIMM MapaHrOHM ¥ MUHMMU3AIMU BHO-
POYyCKOpeHHit ObUT UCIIOIB30BaH MPH MPOBEIECHUH KOCMUYECKOI0 IKCIIEpUMEHTa
(K3) mo nanpanennoi kpuctammmsarmu GaSb:Te meromom bpumkmena Ha
aBTOMATUYECKOM KocMuueckoM amnmapaTte «DoroH-M» Ne3. OpHako BbINONIHE-
HUE YCJIOBHSI IO ONTHUMAaJIbHON OpPHEHTAIlMM U HAMNpaBJIEHUIO OCH POCTa MPHU
JIBIDKEHWH CITyTHHKa Ha opOuTe He ocymecTBisercs. [locie mpuzemiieHus
CIyCKaeMoro arrapaTa ObUT ITpoBeJieH HazeMHBbIH akcriepuMmenT (H3). O6a skc-
TIEpIMEHTA BBITIOJIHSUTUCH TIPH OTHUX M TEX K€ TeMIepaTypHO-BPEMEHHBIX pe-
KHUMaxX Ha OIHOW M TOH ke pocToBOH ycraHOBKe «Ilonn3oH»: cTaBUiIach LENb
HCCIIEI0BAaTh OCOOEHHOCTH Makpo- ¥ MHUKPOHEOIHOPOIHOCTEH paclpeseseHus
npumecH B kpucrauiax GaSb:Te, BbIpallleHHBIX B Pa3IUYHBIX YCIOBHSX TEILIO-
MaccolepeHoca IpU HCKIIOYEHUH KOHBEKIMM MapaHroHM M MHUHHUMU3ALUU
BO3/ICHCTBUSI BUOPALIMOHHBIX MUKpoyckopeHuid. [Ipu stom B HD nponecc kpu-
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CTaJUTM3AIMU TIPOBOAWICS B YCIOBHSAX OCIIAOJEHHOH TEpMOrpaBUTALMOHHON
KOHBEKIIMM BEPTUKAJIBHBIM METOJOM bpukMeHa INpH HampaBJIEHHUH POCTa,
IIPOTUBOMOIOXKHOM BEKTOpY go. B KO mpu uckmoueHnn TepMoKamuIspHON
KOHBEKIIMM 1 MUHUMM3ALUH BIUSHUS BUOPAIIMOHHBIX MUKPOYCKOPEHHI OCHOB-
HBIM HCTOYHHUKOM KOHBEKTHBHBIX TE€UEHHMH OBUTH KBa3UCTATUYECKHE MHUKPOYC-
KOpPEHUsI, OpPUEHTALMS Pe3yIbTUPYIOLIEr0 BEKTOpa KOTOPBIX OTHOCUTEIBHO OCH
pocTa B Ipolecce KpUCTAIU3alu MEHATIAcCh.

B kocMmuueckoM sKcneprMeHTe OOHApy)KEHO IEePHOJUYECKOE OCEBOE
pacnpenenenye npuMecu ¢ nepuoaomM T~90 MUH, COOTBETCTBYIOIUM BPEMEHH
000poTa CIyTHUKA BOKPYT 3eMiH. Takas neprHoIuyHOCTh, OYEBHUIHO, CBSI3aHA C
MEPUOJUYHOCTBI0 U3MEHEHHsI HANpPaBJIEHUS BEKTOPA OCTaTOYHBIX MHUKPOYCKO-
PEHUI OTHOCHTENIFHO (PPOHTA KPUCTAIM3AalMH. B HazeMHOM 3KcCIEepHUMEHTE
HaOogaeMast mepuoauuHOCTh ¢ T1~5 MuH u T>~20 MHUH CBs3aHA C YCIIOBUSIMHU
TEIJIOMacCcoIlepeHoca TP OCIa0IeHHOH TEepMOTpaBUTALMOHHONW KOHBEKIIHH.
MHUKpOOTHOPOTHOCTh PaCIIPEIeNIeHUs TPUMECH B KOCMHYECKOM 00pasIie BHIIIE,
4YeM B Ha3eMHOM.

PaGoTa BeImonHeHa npu ¢uHaHCOBOIH moxuepxke PODU u IlpaBurensctBa Kamyxckoi
obuactu (mpoekt Ne 09-02-97516).

YIIPABJJEHUE KOHBEKTUBHBIMU ITPOLHECCAMMU B PACIIJIABE
JJI IOJTYYEHUSA B YCJIOBUSIX HEBECOMOCTH
JIETMPOBAHHBIX KPUCTAJJIOB IMOJYITPOBOJAHUKOB
C BBICOKO# OJHOPOJHOCTbIO CBOCTB
B.U. Crpenos, E.H. Kopob6eiinnkosa, FO.A. CepeOpsikos,

B.K. Apremsbes, B.W. ®onomees

W3 Teopun X0OpoIIo U3BECTHO, YTO €CITM HEOOXOJMMO YMEHbIIATh HHTEH-
CHBHOCTh KOHBEKTHUBHBIX TEUEHHI B pacIulaBe M NPUONMKATHCS K YCIOBHAM
cabbIX KOHBEKTHBHBIX TeUeHHH (In(pQPY3MOHHOTO TEIIOMACCONepeHoca), TO
MOXHO JIOCTHYb BBICOKOH OJHOPOJHOCTH CBOWCTB JIETMPOBAHHBIX KPHCTAJJIOB
Ha MHKpPO- (OTCYTCTBHE IOJIOC POCTa) M MaKpOypOBHE (PaBHOMEPHOCTh pacripe-
JIeTIeHNS! JIETUPYIOIIEH MMPUMECH 10 00beMY KpHCTaiia). DTO CHPaBEIUBO IS
KPHCTAJUIOB, BBIPAIIMBAEMBIX KaK Ha 3eMJe, TaK U B YCIIOBUSIX HEBECOMOCTH (Ha
0opty kocmmyeckux ammapatoB (KA)). OmgHako uMeromuecs K HACTOSIIEMY
BpPEMEHH pE3YJbTaThl IOKAa3bIBAIOT, YTO BBHIPAICHHBIE INIPH TaKUX peXHMax
KPHCTAJUIBI HE BCErJa OAHOPOAHBI (B MEPBYIO OYepe.b, 3TO KacaeTcs HEOIHO-
POAHOCTH pacrpeesieHus] CBOMCTB I10 JJIMHE U Juamerpy Kpucrtamio). Oco-
OEHHO ATO MPOSBIIETCS TIPH NPOBEAESHUH NPOLIECCOB KPUCTAJUIN3AIMN Ha OOPTY
KA, rme Hambonee JIErKo €CTECTBEHHBIM CIIOCOOOM pealu3yloTCs YCIIOBHS
nmuddy3rnoHHOrO TETUIOMAacCOIepeHoca.

B pabore mpuBeneHBl HCCIENOBAHUS 1O OIPEAEIEHUIO YCIOBUH KpH-
CTaJUTU3aIMK, OOECIIEUMBAIONINE B 3€MHBIX M KOCMHYECKHX HSKCIEPHMEHTax
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PEKUMBI TEIIOMAacCOIepeHOca, HEOOXOUMBbIE ISl MTOJYYEHUs! JIETHPOBaHHBIX
KPHCTAJUIOB MOJYNPOBOJHUKOB C BBHICOKOH OIHOPOIHOCTHIO cBOMCTB. Ha mpu-
Mepe Ge(Ga) npoBeieHO MaTeMaTHYeCKOe MOJIETTMPOBAHHE U IKCIIEPUMEHTaIb-
HBIE WCCIIEIOBAHMS BIMSHHUS WHTEHCHBHOCTH KOHBEKTHBHBIX T€UEHHH Ha MUK-
PO- ¥ MaKpOOJAHOPOAHOCTh KPUCTAIJIOB, BEIPAIIUBAEMBIX METOIOM BEPTHKAIIb-
HOHM HampaBJIeHHOW KpucTtajum3anmeil. [lokazaHo, 4yToO U JOCTHXKEHHST BBICO-
KOW OJIHOPO/IHOCTH CBOWCTB KPHCTAJIJIOB, BHIPAIIMBAEMBIX KaK B 3€MHBIX, TaK U
B KOCMHYECKHX YCIIOBHUSX, HEOOXOIMMa MUHUMH3ALMS paJualbHOTO TeMIlepa-
TYpPHOT'O I'pa/IMeHTa ¥ YCTPaHEHHEe CBOOOIHOW MOBEPXHOCTH paciiiaBa (KOHBEK-
1y MapaHroHw).

MuHUMH3ALMS PaUAIBHOTO TEMIIEPATYPHOTO IpaJIMeHTa U yCTpaHeHHe
KOHBEKIIMM MapaHroHH SIBJISIETCSI OFIHUM M3 00s3aTeNIbHBIX YCIIOBHUH peIleHHUs
po0JIeMbl MUKPOOJHOPOIAHOCTH CBOWCTB JIETMPOBAHHBIX KPHCTAJUIOB (OTCYT-
CTBHE TIOJIOC POCTA) ISl 3eMHBIX, 1 OCOOEHHO JUIsi KOCMHYECKHX TEXHOIOruid. B
9TOM CiIydae Jake NpUOImKeHHe K yCIoBUsIM A dy3nOHHOTO MaccolepeHoca
(cranmoHapHBIM PeXHUM TETUIOBOH KOHBEKILIMH) 00ECIIEYUT BBICOKYIO MHKPOO[I-
HOPOJHOCTbH BHIPAIIBAEMBIX KPHUCTAJLIOB.

OpHako HEOOXOJUMO OTMETHTh, 4TO TU(QY3HOHHBIH pEKUM Maccorie-
peHoca sIBIIsieTcsl He0OXOIMMBIM, HO HEJIOCTATOYHBIM YCIIOBHEM ISl IOJTYYEHHUST
KPHCTAJUIOB C BBICOKOM MaKpOOIHOPOIHOCTBIO CBOMCTB, T.K. caM MO cebe He
obecrieunBaeT paBHOMEPHOT'O paclpeiesIeHus JIETHpYoLeld MpUMecH Mo JJTHHE
kpuctaiia. [Ipu auddy3noHHOM pexxnme macconepeHoca B pacijlaBe Makpo-
OJHOPOJHOCTH I10 JUTMHE KPUCTAJJIa ONpPEAENIsIeTcs, B IEPBYIO OYepeb, BUIOM
JIETUPYIOIIEH TNpHUMecH, T.e. KOI(PQHIMEHTOM cerperanyd U AupQy3sud. HO
1 dy3HOHHBI peXUM MaccorepeHoca JelaeT IPOIEecC KPHCTAJUIU3alN
YIIpaBIsieMbIM, MpeICKa3yeMbIM (T.e. ¢ OOJNBIION CTENeHbI0 BEPOSITHOCTH pac-
YETHBIM) ¥ BOCIPOM3BOIUMEBIM. MIPU 3TOM, KaK MOKa3ald MpOBEJEHHBIE pacye-
THI, YIPABIATH MAaKPOHEOJHOPOTHOCTHIO CBOMCTB Kak B 3€MHBIX, TaK U B KOC-
MHUYECKHX YCIOBUSIX IIPH BHIPAIMBAHUHM KPHUCTAJJIOB MOXKHO C ITOMOIIBIO CKO-
POCTH KPUCTAIITH3aINH.

PaGoTa BemonHeHa npu ¢uHaHCOBOH moxnepxkke PODU u IlpaBurensctBa Kayxckoi
obuactu (poektst Ne 09-02-97516 u Ne 09-01-97529).

BJIUSAHUE PEXKUMOB MACCOITEPEHOCA
HA MPOLHECC KPUCTAJJIN3AIIUU BEJIKOB B KOCMOCE
M. XK. Bezbax, B.I. Ctpenos, B.I'". 3axapos

Kpucrammusamus OnomarepuaioB B HACTOSIIEe BpeMs HEoOXOomuMma B
OMOJIOTUU U MEIHIIUHE JIIS ONpPENENICHUS] POCTPAHCTBEHHBIX CTPYKTYp Opra-
HUYECKUX MOJIEKYJ KPHUCTALIOrpaUIecKuMU METOIaMH, 4TO B JajbHEUIIeM
MTO3BOJISICT TIPOBOJIUTH KaK CHHTE3 HOBBIX BEIIECTB C TPeOYEMBIMH CBOMCTBAMU,
TaK W pelniath HEKOTOpBIC (QYHIAMEHTAIBHBIC BOIPOCH (DYHKIIMOHHPOBAHUS
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KUBBIX CUCTeM B rmenoM. OIHUM W3 BaKHEHIUX (HaKTOPOB, OMPEACISIOIINX
yCIieX 3TUX MCCIIEI0BaHMH, SBISIFOTCS MPOIECCHl pOcTa OMOKPUCTAIIIOB, OCYIIE-
CTBJIIEMBIC HE TOJIBKO B HA3EMHBIX, HO M B KOCMHYECKHX SKCIICPUMEHTAX.

CrieruuaHOCTh CBOMCTB OCITKOBBIX MOJICKYJ KaK 00BEKTa KPUCTAJUIU-
3aIMU 3aKJIF0YaeTCs B TOM, YTO OCITKOBBIN KPHCTAJLI MMOCTPOCH M3 OTPOMHBIX (B
aTOMHOM MAacIITade) YaCTHII, yJICPKUBAIOIIUXCSA HA CBOUX IMO3UIIMIX B KPU-
CTAJUTMYECKOH SUeiike CPaBHUTEIHLHO MaJBIMU CHJIAMH. DTO MPUBOAXT K 3HAYU-
TENBHOW 3aBHCUMOCTH TPOIIECCa POCTAa OT TEIUIOBBIX YCIIOBHI U BHEIIHUX BO3-
JelcTBUi. B cTpemiieHHH YCTpaHHWTh HEKOTOPHIC U3 3TUX HETaTUBHBIX (AKTO-
POB HCcieoBaTeNny 00paIaloTcs, B YaCTHOCTH, K HCIIOIBb30BAaHHUIO COCTOSHHMS
HEBECOMOCTH, TOYHEE, MUKPOTPaBHUTAIMY, BO3HUKAIONICH B KOCMHUYECKOM Aall-
mapare MpH JIBHKEHUH €ro 10 opouTe.

[MonmyueHnne KpuCTaUIOB OEIKOB BBICOKOIO KadecTBA B KOCMHUYECKHX
SKCIEPUMEHTAX BBI3BAJIO OCOOBIN HHTEPEC K M3yUCHUIO BIUSHUS KOHBEKIIUU HA
Ka4eCcTBO MOJy4aeMbIX KpHCTaUioB. CyIIEeCTBYET HECKOIBKO THITOTE3 BIIHSHHUS
9TOro BO3JEHCTBUS. [lOBBINIEHHE CTPYKTYPHOTO COBEPIIEHCTBA PACTYIIEro
KpHCTaJl1a OOBSCHSIOT KaK BIMSHUEM IIPOIIECCOB TEIIOMacCONepeHoca, Imporc-
XOJSAIMX B PACTBOPE, TaK M KHHETHKOW BCTPAaWBAaHUS MOJICKYI B PACTYIIHEC
IpaHu KPUCTAJIA.

Taxxe B YCIIOBHAX HEBECOMOCTH OTCYTCTBYET MHUTPAIHSI PACTYIIUX KPHU-
CTAJUIOB OT MECTa WX 3apOXKICHUS, BhI3BaHHAS CHJIAMHU TpaBHTAIMA. B Hazem-
HBIX YCJIOBHUSAX KPUCTAIUT JTUOO OCAXKIACTCSA HA JHO KPUCTAILTH3AIMOHHON sTueii-
KH, JTUOO COpOUpYyeTCs Ha CTEHKAX, 00, €CITU €ro INIOTHOCTh MEHBIIIE TUIOTHO-
CTH pacTBOpPA, BCIUIBIBACT HA €r0 MOBEPXHOCTh, YTO MPUBOIUT K HECUMMETPHY-
HOMY POCTY KpUCTaJIa.

Eciu mepeHoC oCyIIECTBIIAETCS MPEUMYIIeCTBEHHO nudy3uei, MOXKXHO
n30eKaTh OTPHUIIATEILHBIX BIMSHUN KOHBEKIIMH Ha POCT KpUcTayuia. J[is momy-
YCHHUSI COBEPIICHHBIX KPHUCTAJIOB CIEAYET CTPEMHUThCS K MPeoOIalaHuio TUd-
(y3MOHHOTO pekuMa TepeHoca HaJl KOHBEKTHBHBIM, YTO ITO3BOJICT IONYYHUTh
KPHUCTAJUTBI JTYYINIETO KAa4eCTBa M YBEIUUMBACT WX pa3Mep. OIHAKO MHOTOYHC-
JICHHBIC TCOPETUUCCKUE W MPAKTHYCCKUE PE3yNIbTaThl IMOKA3BIBAIOT, YTO B Ha-
3EMHBIX YCIIOBHUSIX KOHBEKTHBHBIA PEXXUM IIEPEHOCA BCEraa JIOMHHUPYET Hal
1] y3HOHHBIM.

OpHako ke ToIbKOo 0K0i10 60% KpUCTAIIIOB OENKOB, BHIPAIIEHHBIX B yC-
JIOBUSIX TTOHWKCHHOW TPaBUTAIIMH, OKAa3aJHCh 0OJiee BBEICOKOTO CTPYKTYPHOTO
Ka4yecTBa, YeM BEIPAIICHHBIC B aHAJOTMYHBIX YCIOBHUSX Ha 3emie. OcTajbHBIC
40% KpUCTAJJIOB, BBIPAIEHHBIX B KOCMOCE, BONPEKH MPOTHO3aM, OKa3aluCh
XYAIIETO Ka4yeCcTBa, YeM MX 3EMHBIC aHaJOrH. [IpHYUHBI 3TOTO MUPOKO 00CYX-
JIAITICh B JINTEPATYPE, OJHAKO JIO CHX IO IO KOHIIA HE BHISICHEHBI.

B cBsI3M ¢ 3TUM BaXXHBIM aCICKTOM SIBJISTEFOTCSI TEOPETHYECKUE HCCIIEIO-
BaHUS BIUSHUSA PESKUMOB JAU(D(HY3MOHHOTO M KOHBEKTHBHOTO MacCONEPEHOCa,
BO3HUKAIOIIUX B MPUMEHICMON POCTOBOM ammaparype, OTpadOTKa B HA3eMHBIX
YCIIOBUSX TPEOYEMBIX ONTUMATBHBIX TEXHOJIOTHICCKUX PEKUMOB U PealTu3aIus
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Ha 60pTy KOCMUYCCKUX allllapaTOB YiKC O’I‘pa60TaHHI>IX Ha 3emiie OKCIICPUMCECH-
TOB, MOJIB3YACh U3BECTHBIMU MPCUM YIIIECTBAMU MPIKpOFpaBHTaHHOHHOﬁ CpCabl.

HWccnenoBanusi npoBezieHsl npu (uHaHcoBoi moaaepkke PODU u IlpaButenscrea Ka-
nyxckoit obnactr (mpoekt Ne 09-01-97519).

MOJEJUPOBAHUE UCCJIEJOBATEJIbCKOM JEATEJIbHOCTH
IKHUIMAKA «MAPC-500» HA IIOBEPXHOCTHU IIVIAHETBI
O.C. Upirankos, E.I1. Iémun

Lenn u 3amaun, copepkaHWe W BPEMEHHOS MporpaMMa 3KCIIepUMEHTa
«Mapc-500» mmupoxo ocseuiensl B CMI. DxcnepuMeHT MpOBOAUTCS HAa YHU-
KanmpHOH cTeHnoBoit 6a3e I'HI «MIMBII», npencrapistorieil coO0i eTUHCTBEH-
HBIA B MHpE KOMIUIEKC TepMOKaMep C YympaBlsieMoil cpemoi oourtanus. [Ipo-
rpaMMa COMICPKHUT «IOCAJKy» Ha IUIAHETY M «BBIXOM» SKHIIAXKa U3 B3JIETHO-
nocaognoro moxyis (BIIM), fuist wero B coctaBe CTEHAOBOTO KOMIUIEKCA Ipe-
JTIyCMOTPEH JIOKaJIM30BaHHBIH UMHTATOP ITOBEPXHOCTH C pa3mepaMu 6x16 mer-
POB C TIECYAHBIM TPYHTOM, BAIyHHO-TPABUHHOM POCCHINBI0O U MaKETOM MOHO-
0JI0Ka CKaJIbHOTrO 00pa30BaHusl.

B MopenupoBaHuM 3a7€fiCTBOBAaHBI CIEIYIONIME HHPPACTPYKTYpHBIE
0OBEKTHI:

1. Cragannp «OpnaH-D», NpeiCTaBICHHbIH Ha SKCIIEPUMEHT pa3pador-
gukoM HIIIT «3Be3nay, 3asiBieH Kak MPOTOTUI OYAYIIEro MapCHaHCKOTO 3a-
IIUTHOTO cHapspkeHus. OH moutd B 2 pasa jierde opOMTanbHOro ckadaHmpa
«Opnany», yBeTHUUEHa TOJBIXHOCTh B CyCTaBaX JMUCTAJIbHBIX YacTEHl — pyK H
HOT, YTO TO3BOJISIET HCIIBITATENIO OMYyCKAaThCs Ha KOJEHO, MOJJHUMAThCS Ha HO-
ru. U xors mHeBMOCcHaOXeHue ckadaHIpOB B SKCIEPHUMEHTE OCYLIECTBIISUIOCH
0 NIUTAHTaM, 3TO HE MPEMATCTBOBAIO UCIBITATEIISIM BBIOTHITE MAaHHITYIISIHH
T10 IPOrpamMMe SKCIEPUMEHTa I10]1 H30BITOYHBIM JIaBIICHHEM.

2. OOopynoBaHue W  ammaparypa: TeJeylnpaBisieMblid  poboT-
uccnenosatenb cyxonyTHeix Teppuropuii (TYPUCT) nox HazBanuem «I ymiu-
BEp», MarHUTOMETpP, PACKIATHONW CTEIUIaXX, JBE I'€PMOKAICYIBI JUISl CHITyYUX
¢dpakuuii, neHan s o0pa3loB KaMHeH, KOHTeWHep AU YKJIaJIKd M IepeHoca
00opyTOBaHUS.

3. CeneHONOTMYECKUA KOMIUIEKT, co37aHHblii coBMecTHO ['EOXU
uM. B.W. Bepnanckoro, Kb «Cneureonorus» u HITO «ueprus» B koHie 1960-
x — Havane 1970-x rr. mis nporpammel H1-JI3. KoMmmiekT, aganTupoBaHHBINA K
ckadanapy «Kpeuer», Obi1 ucnbiTan Ha pexumax 0,16g Ha camorere-
nma6opatopun (CJI) Ty-104K. B cocTaB KoMIUIEKTa BXOISAT: COBOK JUIsi O0TOOpa
CBIITyYUX P00, rpetidep (3axBaT) I KAMHEH, aTbIICHIITOK C KUPKOH U ITEHET-
POMETPOM, T'€OJIOTMYECKUH MOJIOTOK. Kpome pydHBIX MHCTPYMEHTOB, B COCTaB
000pyIOBaHUS BXOJAT JIBE JJICKTPHUYCCKUE PYYHBIC MAIIMHBI C aBTOHOMHBIM
SJIEKTPOITUTAHUEM W BpaIlaTelIbHO-IIOCTYNATENbHBIM JBHKEHHEM PEXYIIEro
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HHCTpyMeHTa (TiepdopaTopsl), IpeTHa3HaueHHbIe s cKoja (0TOolKM) oOpas-
IIOB MOHOJIUTHBIX 00pa30BaHUIA.

B Meronuke monenupoBanus BHekopabenbHOH nesirensHocTH (BKL) mc-
MTOJIH30BaH OIBIT, HAKOIUICHHBIN B 3TOM oOnacti kocMoHaBTHKH B PKK «3DHep-
rusi», HIIIT «3Bezma», UMBII, LIIK. Tak, npu moaAroroBKe K SKCIEPUMEHTY
WCTIBITATENH MTPOBEIM TPEHUPOBKH 110 OCBOEHUIO CKaaHIpOB, UCIIOIH30BAHHIO
TCOJIOTUIECKUX MHCTPYMEHTOB U 00OpyHAOBaHUs. 3a Heckoibko jauer n0 BK],
KaK 3TO IPUHATO Ha OpOMTAILHOM CTAaHIMH, MCHBITATENN MPOBENIN CaMOCTOS-
TENBHYI0 NpUMEpKY ckadaHapos. [Ipu pazpaboTke OOpPTOBOH WHCTPYKIMH MO
JIEWCTBHUSAM Ha MOBEPXHOCTH OBUIM HMCIIOJIb30BAaHBI METOAWKAa U (opma JOKY-
MeHTa, npuHsaTasg 1 BK] Ha poccuiickom cermente MKC.

Takum 00pa3zoM, NPHONIMKEHNE YCIOBUH SKCIIEPHUMEHTA K 0KHJaeMbIM B
PEaJIbHOCTH MOXHO ONpPENEeNUTh KaK MOJMyHATYpHOE (U3MYECKOEe MOJIEITHPOBa-
HHUE CUTYallul C HEKOTOPHIMU JOMYIIECHHUSMH, [TPUEMIIEMBIMU ISl pa3paboTKu
TIPE/IBAPUTEIHLHOTO CIIEHApHsI IEPBOT0 BBIXOJIa Ha MMOBEPXHOCTh Mapca, a Takxke
TUTAHUPOBAHMUS ¥ IEPBUYHOM OLIEHKH METOJUKH ACHCTBHUI.

Oxunax BIIM (rpynma BKJI), cocrosin u3 3-x ucneitateneii: A. Cmo-
nerckuir (Poccus), [I. Vpouna (ESA), Banr HOa (Kurait). OcymectBiero 3
«BbIxona» u3 BIIM nByms mapamu «MapcoHaBTOB». [Ipu MOAroTOBKE KaXKI0M
TPYNIIBI K BBIXOAY 3-# uneH skunaka BIIM oka3bIBas momMop mpy o0iaueHun
B cKa(aHIpHI.

[lepeueHb BBIMONHEHHBIX OIeEpalyii, COOTBETCTBYIOIINH 3a/1a4e B3SATUS
Te0JIOTMYEeCKUX P00 Ha CiTydail BHE3AIMHOTO ¥ CPOYHOT'O CTapTa C MOBEPXHOCTH
IUTAHETHI: 1) BBIXOJ] M3 IIUTFO30BOTO OTCEKA HA TPYHT; 2) ycTaHOBKaA (biaros Poc-
cun, ESA, Kuras; 3) pazBopaunBaHue W yCTaHOBKA cTeUlaxka; 4) MOArOTOBKa
WHCTPYMEHTOB W 00OpYJOBaHMS Ha CTEIUIaXKe; 5) IMOAroToBKa u pabora ¢ mar-
HUTOMETPOM; 6) B3sTHE KaMEHHBIX OOpa3loB M yKJIaJKa B IEHAT; 7) B3ATHE
NpoOBI ChIlTydyel Gpakiyy ¢ TIOBEPXHOCTHOTO CJIOSl U TIOMEIEHHE B repMOKar-
cyiy; 8) mpoKIaaKa TPaHIICHKH KUPKOW aJIbIICHIITOKA; 9) B3sITHE TMPOOBI CHIMTY-
Yei (pakIuy Co JTHA TPAHIICHKU U 3aroIHEHUE TepMoKancyisl; 10) meperopa-
YMBaHHE KPYITHBIX KaMHEH M B3siTHE MPOOBI C MECTa, IJIe JIeKand KaMHU (Tak
Ha3bIBAEMBIH TPYHT <«JIHS TBOPEHUS») W 3allONHEHHE repMokarcyisr; 11) ckon
00pa3LoB OT MOHOJNUTHBIX 00pa30BaHUII MOJIOTKOM, 3ariyOiieHne Oypa u B3s-
THe npo0; 12) momeleHne Kancyia U MeHaza B KOHTelHep, IepeHoc KOHTelHepa
U BXOJ1 B IITIO30BOM OTCEK.

3amaHupoBaHHAs NpOrpamMMa JIeITeNIbHOCTH UCTIBITaTeNeil Ha MIMUTATO-
pe TOBEPXHOCTH ObUIA BEHIOJIHEHA B MOJHOM OOBEME, IENIH MPOrpaMMBbI JI0C-
TUTHYTEI.

Crkadanmp «OpnaH-D» o0eCceur peaan3alyo JBUraTeIbHOW aKTHBHO-
CTH WCIIBITATENEH M BBHINOJHEHHE BCEro o0bEMa JBIKEHWH M MaHHITYISIHH,
HEOOXOANMBIX /ISl IeTEeBbIX onepanuii. CHIKEHHE MacChl CUCTEMBI «YEJIOBEK-
ckadaHapy ObBUIO NOCTATOYHBIM NPUMEHHUTENIHFHO K YCIOBHUSIM CHIIBI TSDKECTH
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Jlake Ha 3eMiIe M TTO3BOJISIIO HCIIBITATENSIM TTIEPEMENIaThCs 110 MTOBEPXHOCTH 0e3
3aTpyAHEHUM.

B mpornecce BeImoiHEHNs oriepanyii ObUTH MOATBEPIKAEHBI TEXHUYECKHEe
U DPrOHOMHYECKHE CBOICTBA MHCTPYMEHTOB, HX COBMECTHMOCTH C KOHCTPYK-
TUBHO-IKCILTYaTallMOHHBIMU OCOOEHHOCTSIMU cKadaHIpa U QyHKINOHATBHBIMU
BO3MOXKHOCTSMH 00J1a4€HHOT0 B cKadaHp yenoBeka. OTMeUeHbl He00X 0JIUMbIe
YIy4IIeHns, KOTOPbIE TIOBBICST KauecTBO U yA0OCTBO MpUMEHEHHsT 000pyI0Ba-
HUSL. DProan3aiH 3JIEKTPOUHCTPYMEHTOB IPH HEOOJBIINX M3MEHEHUSIX MOXKET
OBITH COTJIACOBAH C MEPYATKON CKa(aHapa B YaCTH HEKOTOPHIX OPTaHOB yIpaB-
JICHUSL.

OueBUIHO, YTO B HCCIENOBaHUAX Ha Mapce OyayT HCIONB30BaTHCS
sepHo-reoduznueckue, OeCKepHOBbIE, KAPOTAXKHBIE U T.Il. METOABI TTOMCKOBBIX
pabor. [nsa skcrienuim Ha Mape (wnu Ha JIyHy, WM acTepouj) yke ceidac
MOXeT OBITh HayaTo (POPMUPOBAHHE CHEUUAIBHBIX TPEOOBAHMH K TI'EOIOro-
TIOMCKOBOMY 00OpYIOBaHHIO C IENBbIO afalTallik ero K KOCMMYECKHUM YCIIOBH-
SIM ¥ 9€JIOBEKY B CKadaHpe.

OO6opynoBaHue AJsl MPOBEJCHUS DKCIIPECC-aHAIM30B B 00JIACTH T€OXH-
MUH, OMOXUMHH, OMOJIOTHH TO3BOJIUT 3KUIAXKy ONEpPaTUBHO MOJy4YaTh pe3yib-
TaThl U UCIIOJIL30BATh 3Ty MH(OPMANMIO ISl KOPPEKTHPOBKH HATPaBIICHUS U
XapaxTepa MOMCKOBBIX M HCCIIeIOBATEIbCKUX PadOT, YTO U SBIISETCS TIIaBHBIM
MIPEMMYIIECTBOM M OTIIMYMEM YEJIOBEKA M0 CPABHEHHIO C aBTOMATOM.

B cpene crienuanycToB CymecTByeT MHEHHE, YTO ISl OTpabOTKH MapcH-
AHCKOM SKCIIEANIINH MOTYT U JOJDKHBI OBITH UCTIONH30BAHBI 3¢MHBIE TIPHUPO/IHBIE
o0bexThl. Ctanius MapcuaHckoro obmecrsa — MDRS (Mars Desert Research
Station) yctaHOBICHa B MyCTRIHHON MecTHOCTH mmitata FOta (CIIA); ananoruny-
Hasl CTAaHIUS HaXOAMTCS B Kparepe XOyTOH y CEBEPHOIrO MOOEpexbs OCTPOBA
JeBon (Kananckuii Apkruueckuii apxurnenar). CTaHIIMM pacCUUTaHBI Ha IIPO-
’KUBaHUe 6 4eOBEeK CO CMEHOM dKUMaken kaxaple ABe Henenu. [Ipenycmarpu-
BaeTcst 0TpabOTKa METOIMKHM MCCIIEIOBAHUN U arnmaparyphbl.

Taxkast TEeXHOJIOTHSI IOATOTOBKU 3KCHEIUIINH, €€ MPUTOAHOCTH JUIsl BCeH
HOMEHKJIATYpHI ONepanyii ¥ BceX 3TaroB MOATOTOBKHU, €€ TEXHHYECKass M KO-
HOMHYECKasl [1e1eCO00pa3HOCTb, 10 MHEHUIO aBTOPOB, OTHIOJb HE OYEBUIHBI.
Heobxonnma nuddepenipanys 3a1a4 U NPUMEHEHHE COOTBETCTBYIOMINX MM
Meron0B oTpabotku. Tak, Hampumep, Bbixox u3 BIIM, ero obxox u ocmorp,
¢doToperucrpanus He MOTPeOYIOT IUIOMIAJIKK C paauycoM Ooinee 5—6 MeTpoB.
Onepauuu 1Mo 3a00py HEpBHYHBIX NPOO TpyHTa, KamHEH, OypeHus, oTOOWKH
CKaJIFHOHM TIOPOJIBI, IT0 YCTAHOBKE NMPUOOPOB U T.II. MOT'YT OBITH BBHIIIOJIHEHBI HA
paboyeM mecte Takoro jxe paanyca. OIUEHKH yTOMIISIEMOCTH, BBIHOCIHUBOCTH
TP TIenIeM NepeMeIIeHHH MOT'YT ObITh POBEEHB! Ha 3aMKHYTHIX MapHIpyTax.
s onpeneneHuss yCTOWYMBOCTH Ha CKIIOHAX MOXET OBITH COOPYKEH Maker
Mukpopenbeda. Takum o0pa3oM, MCKYCCTBEHHBIH MapcoJpoM, pasyMHO Orpa-
HUYEHHBIH 1O pa3MepaM M CTOMMOCTH, BIIOJIHE ITO3BOJIUT HA TIEPBOM JTaIle BbI-
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TIOJIHUTH OTPAaOOTKY TEXHOJOTMYECKHMX ONepalyii 1 BepuuKanuo o0opynoBa-
HUS UHAWBUYaIbHOT O IPUMEHEHMUS.

Uro xe kacaercs Oosee OTNAIEHHBIX 30H MCCIIEOBaHuUs, TO Ha Mapce,
YUUTHIBas TATOTEHHE, KOTOpoe 2,37 pa3a Oonee JIyHHOTO TATOTEHUs, Oe3 TpaHc-
1opTa HUKaK He OOOWTHCH; JUI UCIIBITAHUN KOJECHBIX M JPYTHX HAIlOBEPXHO-
CTHBIX TPAHCIOPTHBIX CPEJCTB IMOHAN00STCS IPUPOAHBIE MTOJUTOHBI. 3bICcKaTh
TaKue MO OHbI Ha TeppuTOpuH Poccun, 6e3 cOMHEHHsI, BIIOJIHE BO3MOXKHO, IO
KpaliHeil Mmepe, B ollpe/IeTIEHHBIN CE30H roja.

BK/I na nmoBepxHocti Mapca siBiisieTcst JIOKaIbHBIM (pparMeHToM MHJIo-
THpYeMOH ’Kkcneaunuy. MccnenoBaHusi B 3TOM HAIPaBJIE€HUU MOXKHO U ILI€IECO-
00pa3HO pa3BOpavYMBaTh YK€ B HACTOAIIEE BPEMS C LeJIbI0 (POPMUPOBAHHS KOH-
LENTyaJbHBIX U METOJUYECKUX MOJAXOJ0B K PELICHHI0O MHOrOACHEKTHOM Mpo-
6nemMsbl rostéra Ha Mapc. Pe3ynbTaTsl MMHTAIMU AESTEIBHOCTH SKHAIaXKa JT0JIK-
HBI OBITh YYTEHBI HA PAaHHUX 3Tarax MMPOSKTUPOBAHUS DJIEMEHTOB MEXKIUIaHEeT-
HOT'0 3KCTEJUIIMOHHOTO KOMIUIEKCA, YTO MO3BOJIUT UCKIIOUUTH NPUHATUE He-
aZIeKBaTHBIX M Hed(P(EKTUBHBIX pElIeHHH B YacTH y4€ra 4eJOBeYecKoro Qak-
TOpAa.
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Cexuus 9. «K.3. IMOJIKOBCKHI U ITIPOBJIEMBI
IMPO®ECCHAOHAJIBHOM JEATEJILHOCTA KOCMOHABTOB»

MPO®ECCHOHAJIbHASA NEATEJTBHOCTh KOCMOHABTOB
HA BOPTY MEXIYHAPOJHOU KOCMHUYECKOU CTAHIIUN
B.1. Kproukos, A.A. Kypuus, M.M. Xapnamos

OpOuranpHas NUIOTHpyeMas KOCMOHABTHKAa K HACTOSIEMY BpPEMEHHU
npouuia GONBIION ITyTh OT NEPBBIX OPOUTANBHBIX MOMYJIEH /10 CYIIECTBYOLIECH
B Hacrosuiee BpeMss MexayHapomHoii kocmuueckoii craHunu (MKC), Boruto-
THUBILEH B ceOe pa3paboTKH MpeIecTBYIOMHUX eif mporpamMM. ONbBIT CO3AaHus U
9KCIUTyaTalM KOCMHMYECKHX KOMIUIEKCOB Pa3JIMYHBIMU TOCYJapCTBaMH IOKa-
3aj1, 4To Hanbosee 3(h(HEeKTUBHBIM ITPU BBINOIHEHHH JIOPOTOCTOSIINX KOCMHYe-
CKUX MPOrpaMM SBJISIETCS CO3/IaHNe MEXTyHapOAHBIX Koomnepauui. IIporpamMma
MKC mpenocTaBnser BceM NapTHEpaM BO3MOXKHOCTH HEIPEPHIBHOTO MPOBeEJIe-
HUSI 00BEIMHEHHBIX W TPOJOIDKUTENBHBIX ONepaliii B KOCMOCE Ha OHOW KOC-
MHUYECKOH miardopMe, KOTOpask COCTOUT M3 CETMEHTOB, CIIPOEKTHPOBAHHBIX,
MIOCTPOCHHBIX M YNPaBISIEMBIX MEXIYHApOJHON TPYMNIOH, HCHONb3YOLIEH
MIPUHIUIEI pacnpenenenus ynpasiaenus noaetom MKC. B noknane npencras-
seHs! tamnsl co3ganus MKC, ee TexHHUecKue XapaKTepUCTUKHU, NEPCHEKTUBEI
pasButus. OCHOBHOW aKIIEHT CIeNaH Ha AesTeIbHOCTh KOCMOHABTOB Ha OOpTY
Poccutickoro cermenta (PC) MKC. IMokazaHbl 0COOCHHOCTH TOJATOTOBKH 3KU-
naxeit no PC MKC Ha coBpeMeHHOM 3Tare, npeacTaBleHbl TEXHUUECKUE CPel-
CTBa MOArOTOBKHM KocMoHaBTOB. Ilpu ananmuse mepcnektus pas3sutus MKC na-
HBI 3Tallbl ¥ MOPSANOK JOOCHAIIeHUs: U Bo3MoxkHOCTH pa3Butusi PC MKC mpu-
MEHUTENBHO K MEPCNEeKTUBHBIM IUIAaHAM OCBOEHUS KOCMHUYECKOI0 MPOCTPAHCT-
Ba.

CcdopmynupoBaHbl OCHOBHBIE pE3YNBTaThl BBHIMOJHEHHUS IPOTrPaMMBbI
MKC: ocBoeHa TeXHOJIOTHS COOPKH M IKCIUTyaTallid B KOCMOCE OONBIINX, [UTH-
TENFHO (DYHKIMOHHUPYIOMMX KOCMHYECKUX KOMIUIEKCOB; BBITIOIHEHBI KPYITHO-
MaciTaOHbIe MPOrpaMMBbl HAYyYHBIX MCCIIEI0BAHUN U SKCIIEPUMEHTOB B KOCMO-
ce; co3JaHa eIfHas MeXIyHapoJHas Ha3eMHas MH]pacTpyKTypa obOecreueHus
MOATOTOBKU K TIOJIETAM M IIOJIETOB JJIMTENBHO (QYHKIHMOHHPYIOMINX KOCMHYE-
CKUX KOMIIIEKCOB; 00€CIIedeH JOCTYIl B KOCMOC HerpodecCHOHaIbHBIM KOCMO-
HaBTaM; OTpa0OTaHBl TEXHOJIOTHH Ul OOECTeYeHHs ITOJIETOB B JAIBHHNA KOC-
MOC; COBEPILIEHCTBYETCS MHOTOCTOPOHHEE MEXKIYHAPOTHOE COTPYAHUYECTBO C
LEIbIO TATbHEHIIIEr0 OCBOCHHS OJIMPKHETO M AaJbHEro KOcMoca.
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OOPMAJIM3ALIMA MOHATUA «KKOMIIETEHTHOCTD
KOCMOHABTA» B LIEJISIX KOJJUMYECTBEHHOM OLIEHKHA
COCTOSAHUA ET'O IOAI'OTOBJIEHHOCTHU
K AEATEJBHOCTHU B HEIITATHBIX CUTYALIUAX
N.I'. Coxun

OnuH U3 TOCTYJIATOB TEOPUH MEHEKMEHTA TJIACHUT: «Y IPABIISATH MOXKHO
TE€M, YTO MOXKHO U3MEPUThY. [[J1s1 ynpaBiieHus mpoieccaMu MoJAroTOBKA KOCMO-
HABTOB HEOOXOJUMO YMETh U3MEPSTh COCTOSHUS UX ITOATOTOBICHHOCTH.

[TokazaHo, 4TO B OTJIMYKE OT TPATUIIMOHHOTO MOJAX0J[a, OCHOBAHHOI'O Ha
OIICHMBAHUM TOJBKO BHENIHUX XapaKTEPUCTUK JESITENIbHOCTH KOCMOHABTOB,
MIEPCIICKTUBHBIN KOMIICTEHTHOCTHBIH MMOAXOJ] TO3BOJIIET 00CCIICUUTh PO3pad-
HOCTb U YTMPaBISIEMOCTb MPOLIECCOB MOJArOTOBKM KOCMOHABTOB. MaTtemaTuue-
cKasi (hopMalTu3aIysl MOHATHS KOMIICTEHTHOCTH MO3BOJHT MOIYYaTh KOJNUYECT-
BEHHBIE OLIEHKH COCTOSIHUM MOJrOTOBJIEHHOCTH KOCMOHABTOB, YyBCTBUTEIbHbBIE
KaK K pe3yJibTaTtaM JEsTeTbHOCTA B HEITATHBIX CUTYalUsIX KOCMHUYECKOIrO MO-
JIeTa, TaK U K MOJIETTUPYEMBIM Ha TPEHAXKEPaxX YCIOBUSM UX JIEATEIHHOCTH.

Ilom XKOMIETEHTHOCTBIO B JaHHOM HCCIEIOBAHUN ITOHHMAETCS HHTE-
rpajibHOE COCTOSIHUE TOATOTOBJIEHHOCTH KOCMOHABTA, YIOPSAIOUYEHHOE B pe-
3yJIbTaTe OOYYEHUS M TPEHUPOBOK U XapaKTEPUIYIOIIEE €ro MPOSBICHHYIO CIIO-
COOHOCTh BBITIONHATE JCATEIBHOCTE C TPEOYEMBIM KAa4eCTBOM B KOHKPETHBIX
ycroBusx. B Takol MHTEpIpETaluy MOHATHE «IPOdecCHOHATbHAS KOMITCTCHT-
HOCTb» OKa3bIBAETCsI CBSI3aHHBIM C YCIOBUSIMU U PE3yJIbTaTaMH JIESTENbHOCTH.
CTpyKTYypy KOMIETEHTHOCTH COCTABJISIOT OTJEIbHBIE ONEPATOPCKUE KOMIIe-
TEHIIMA KOCMOHABTOB, OOIIHE JJIsl Pa3IMYHBIX BUJIOB JCATCIHPHOCTHA B HEIITAT-
HBIX CUTYallUsAX, KOTOPHIMU B JJAHHOM CITydae SBJSIFOTCS OCBOCHHBIC CITOCOOBI
BBITIOJTHEHHSI OCHOBHBIX OIEPATOPCKUX (DYHKITHIA:

1) oOHapyKeHUE HENITATHBIX CUTYAITUH;

2) UX paclio3HaBaHUE;

3) IaHUpOBaHUE NCHCTBUI O BBIXOAY U3 HEIITATHON CHTYAIIUY;

4) BBITIOJTHEHHE JACHCTBHIMA MO BBIXOJY U3 HEIMITATHOW CUTYAIIHH.

OtaenbHbIe KOMIIETEHIIMM U KOMIIETEHTHOCTh KOCMOHABTa B IIEJIOM Xa-
PAKTEpU3YIOT MEPY COOTBETCTBHS MMEIOIIUXCS CITOCOOHOCTEH YenoBeKa pealib-
HOMY YPOBHIO CIIO)KHOCTH BBINIOJIHAEMBIX 3a7ad. KomuuecTBeHHON Mepoi
CJIOHOCTU JIEATEIbHOCTH KOCMOHABTOB MOXKET CIIY’KUTb HEONpPEIeIEHHOCTD
HEITATHRIX CUTyaluid (uX wH(pOpPMAIMOHHAs Tapa). MHaue TOBOps, YpOBCHB
KOMITETEHTHOCTH KOCMOHABTa OMNPEENIeTCS YPOBHEM CIOXXHOCTH 3a/1a4, KOTO-
pBhIe KOCMOHABT CIIOCOOCH BBHITIONHUTH YCIEIIHO. [lo3TOMy ajisi TOro, 4TOOBI
OIICHUTH PEaTbHOC COCTOSTHHE KOMIICTCHTHOCTH KOCMOHABTA, HEOOXOIMMO, BO-
MIEPBBIX, CMOJICTUPOBATH 3aaHue (B YaCTHOCTH, HEIITATHYIO CHTYAIUIO) OMpe-
JIETICHHOTO YPOBHSI CJIOXXHOCTH U, BO-BTOPBIX, OLEHUTH PE3YJbTAT JEATEIbHO-
CTH KOCMOHABTa Ha COOTBETCTBHE CHUCTEMHBIM TpeOoBaHMsAM. [Ipu ycrenrHoM
pe3ynbTate KOMIETEHTHOCTh KOCMOHABTA, MO KpailHeld Mepe, He HIKE TeCTH-
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pyemoro ypoBHs. TakuMm 00pa3oM, COCTOSHHE KOMIIETEHTHOCTH KOCMOHABTa
XapaKTepU3yeTCsl KOMMYSCTBOM IIEHHON WH(pOpMAIMU, KOTOPOH OH BIAJICET B
JIAHHBI MOMCHT, T.C. KOJUYECTBOM U KAa4YEeCTBOM OCBOCHHBIX CIOCOOOB Jes-
TeJabHOCTU. KOMMYEeCTBEHHO COCTOSIHUE KOMIIETEHTHOCTH KOCMOHABTa MOXET
OLICHUBATHCS BEJIMUMHOW HEOIpPENEIEHHOCTH HEIITATHBIX CHUTYyalui, 3aBep-
IIMBIIUXCS OJarONPHUSITHBIM UCXOMOM. TakoBa B OOIIUX YepPTax KOHIICNTYallh-
Has cxema (popMaTH3anuy MOHATHS KOMIIETCHTHOCTH.

PA3BPABOTKA OBPA3OBATEJIBHOI'O CTAHJAPTA
KOCMOHABTA-OITEPATOPA
M.B. Illep6akos, }0.B. JloHuakos

Oo6pa3zoBatenshbrii ctanmapt (OC) BocTpeOOBACs KaK HOBBIA COITUAIE-
HO-TIEAarOrNYECKHi ()eHOMEH, KOTJ[a BO3HHUK CIPOC Ha YMOPSIOYEHHOE MHOTO-
oOpaszue (GopM, TUIOB U BUAOB 00pa3oBaHUs. B ruiaHe 3aTpOHYTHIX B HACTOS-
mel padore npodsiem OC SBISETCSI OCHOBAHUEM TaKOI'O PEryJIHPYIOIIEro Me-
XaHU3Ma M OLEHOYHBIX TEXHOJIOTHH, KaK rOCYAapCTBEHHAs aTTeCTalusl U cep-
TU(GUKAIMS CIISIIUATTICTOB Pa3THYHBIX MTPOQIIICH.

B nauane 1980-x rogoB Texnuueckue komutersl MCO mpuctymuinu k
COCTaBJICHUIO CTaHJApTOB, NpeIHa3HAYeHHBIX JIsi OOYYeHUs IepcoHana, 00-
CITY)KMBAIOUIEr0 MAIIMHBI 1 MEXaHNU3MBL. JTO SIBIISETCS] Kak Obl TOYKOM oTcyeTra
B pa3pabOTKe MEXTYHAPOIHOTO CTaHAAPTa MPOEeCCHOHATBHOTO 00pa30BaHMSI.

OC — ONTUMHUCTUYECKHI CUMIITOM, CBUJETENbCTBYIOIIMNA O BXOXKIE-
HUM 00pa30BaHUs B HOBYIO 00pa30BaTEIbHYIO SIOXY LENOCTHOrO, IIEHHOCTHO-
HACBIIIEHHOT 0, KYJIETYpOCOOOPa3HOrO M MHTETPAIBHOIO 00pa30BaHUS M aJeK-
BaTHOW €My Ie/lar OTHKH.

B pabore npemtoxen OC KocMOHaBTa-oIepaTopa B IIPOIecce TeJeore-
patoproro pexxuma ynpasiieaus (TOPY) va MKC Ha OCHOBE CYIIIECTBYIOIIHX
00pa30BaTENbHBIX CTAHIAPTOB TEXHUYECKOro MPO(MIS OIHOrO U3 CTAaHIApTOB
NCO 8152 «MammuHb! 3eMiIepoiiHbIe. JKcIuTyaTtanus U oocayxusanue. O0yde-
Hue MexaHukoB» («Earth-moving mashinery. Operation and maintenance.
Training of mechanics») Per. Ne UCO 8152-84. Crannapt paspaboran TexHu-
yeckuM komuteroM MCO (TK 127 «3emiepoiiHple MaIIuHbD» ).

Hcxoast 13 mpoBeACHHOr0 aHajIM3a NPUHIUIIOB ()OPMUPOBAHUS CYIIECT-
Bytomux OC B ocHOBY pa3pabotkn OC KOCMOHaBTa-oIiepaTopa Ha MpHUMEpe
TOPY na MKC nonoxeHo pelieHue ClIeIyIonX BOMPOCOB:

— pa3paboTka apxuTekToHHKH (cTpykTyphl) OC KOCMOHaBTa-orneparopa
no TOPY na MKC;

— pa3paboTKa NpeUIoKEHNI M0 TEeOPETHYECKUM OCHOBaM OIIEPaTOPCKOM
JIeITeIbHOCTH KOCMOHABTOB ITpu BeimonHeHnd TOPY B Buze nporpaMMel Kypea
«OCHOBBI  OIIEPATOPCKON  JIEATETLHOCTH KOCMOHABTOB TIPH  BHITOJIHEHUH
TOPVYy;
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— pa3paboTKa NpeUIOKEHUH 1T0 COCTAaBY M COJEPKAHUIO OPTaHU3alMOH-
HO-METOANYECKUX MEPONPHUATHHA Ul TOJIrOTOBKM KOCMOHaBTa-OIEpaTropa K
BbIMoNHEHUI0 TOPY.

C yderoMm pa3pabOTaHHBIX B HACTOsIIEH paboTe TpeOOBaHUH K CTPYKTY-
pe paspabatsiBaeMoro OC, CTpyKType BBIOPaHHOTO IPOTOTHIIA, COCTaBa BBI-
TIOJTHSIEMBIX THIOBBIX ITOJIETHBIX 3a]ad (mpoueayp) wieHaMmu sxkunaxka MKC B
npouecce TOPY u orbiTa MoAroToBKH Ha OpOUTANBEHON cTaHIMKM «Mup», npe-
cTaBJieHa CTpyKTypa u conepkanue OC kocmoHaBTa-onepatopa B TOPY.

METOJOJOTNMYECKHUE ITOAXO/JbI K PASBPABOTKE
MNPOTPAMMBI IOJAIOTOBKH KOMAH/IUPA MKC
A.B. CumoHOB

B cBs13u ¢ yBenuueHuEM 4HMCIEHHOCTH dKuNaxkeil MexayHapoaHoi koc-
muueckoit cranimu (MKC) 1o 6 denoBek M3MEHMIACh KOHIETIUS TOATOTOBKH
YJIEHOB 3KHUMaXKe M0 CerMeHTaM MapTHEPOB B CTOPOHY COKPAIIEHUS CPOKOB U
00bEMOB TOATOTOBKU. JTO OTHOCUTCA U K mozaroroBke komanmupa MKC. Tlpu
5ToM (YHKIMM KOMaHIMpa KaK OTBETCTBEHHOrO 3a 0€30MaCHOCTh JKUMaxKa U
BBINOJHEHHUE TPOrpaMMBI TIOJIETa HE U3MEHWINCh. [103TOMy BO3HHMKIIA HEOOXO-
JIUMOCTb ITPOBECHUS TOMOJHUTENBHON MOAr0TOBKH kKoMaHaupa MKC.

B noxnaze npuBeseHb! pe3ynbTaThl aHaIu3a HEOOXOIUMOCTH pa3padoT-
K1 KoHIenuu rnoarorosku komanaupa MKC. [laercs oOmmast orieHka ero 3a1au
1 QyHKIMOHANBHBIX 003aHHOCTEH, BhIONHsAeMbIX Ha 60pTy MKC. IlpuBenens
KpHUTEpHUH, pa3paboTaHHbIe Uit GOPMUPOBaHKS Kypca MOATOTOBKH KOMaHIUpa
MKC. PaccmarpuBaroTcsi HEOOXOAMMBIE YCIIOBHS JJIsl OpraHU3alyy MOAr0TOB-
xu koManaupa MKC k kocMudeckomy nonery. ONUCBIBAIOTCS LIENH TOATOTOB-
kn komangupa MKC, mocnenoBaTenbHOCTh M3Y4eHHs y4eOHBIX JIMCLUILIHH,
MeToYecKoe o0ecriedeHre OArOTOBKHU U CIIOCOOBI €€ KOHTPOJISL.

BO3MOXHOCTHU KOCMOHABTA-HABJIOJATEJIA
ITPU NPOBEJIEHUU BU3YAJIbHO-IIPUBOPHBIX HABJIFOJIEHUI
®.B. Crenkun

B noknajie npuBeeHbI Y TH MOBBIMIEHUS 3((EKTUBHOCTH AEATEIBHOCTH
KOCMOHABTA-HAOIIOaTeNs, CBA3AHHbIE C ITPOBEICHUEM BH3YaIbHO-IIPUOOPHBIX
nabmonenuii (BITH) B ycoBUsIX HEBECOMOCTH M JUTUTEIHHOTO KOCMUYECKOrO
oJIeTa.

ITpu paccMOTPEHUH TIOHSATHS «3PUTENBHBIH MOUCK» PEIIAIOTCS 3a1aUH:

— oOHapyXeHHe — BBIICICHUE 00BeKTa U3 (POHA IeNIeBOi 00CTaHOBKH;

— oro3HaBaHue (KOCMOHABT-HAOJIONATENb TOBOPUT, KaKOW OOBEKT BHU-
AT, pa3nuvaet (GopMy U KpYITHbIE JeTalud 00bheKTa);
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— uIeHTUQUKaMs (KOCMOHABT-HAOIIOAATENb pa3indaeT He TOJBKO 00-
mui 00JIMK 00BEKTa, HO M OTAENIFHBIE MENTKUE JICTalll, OTJIMYAeT JJAaHHBIA 00b-
€KT OT IpYTUX OOBEKTOB, HAXOJSIINXCS B TIOJIE 3PEHHS ).

[IpoBeneH aHamu3 MO MOWCKY B 3aBUCHMOCTH OT 3aad IOHCKa B IpO-
CTPAHCTBE; OT XapaKTepa MPOCMOTpa paiioHa; OT NEePUOAUYHOCTH HAOMIOACHMUS;
OT (hOHOIIETIEBOI 0OCTAHOBKH; OT CPEACTB OOHAPYKEHUSL.

Jlns ycraHOBJIEHHMS KOJMYECTBEHHOTO ITOKA3aTells, XapaKTepHU3YIOLIEero
nporecc BITH, ucronp3oBaHa MaTeMaTH4ecKasi MOJIEINb IIOUCKA.

Ha ocHoBaHuM aHanu3a npo)ecCHOHAIBHON AEATEeNbHOCTH KOCMOHABTA-
HaOmoaTeNs NPEAJIOKEH BapUaHT IOCTPOECHHA OOYdYarolIero KOMILIEKCA.
[IpennoxxeH alrOpUTM OMEPATUBHOTO NPHHATHS PEIICHUS TPH KPUTHIECKUX
CUTYallUsIX IT0 DKOJIOTHYECKOMY MOHUTOPUHTY OOBEKTOB HAOJIONEHUS U KOp-
PEKTUPOBKH JallbHEHINX JIeHCTBUIA KOCMOHABTa-HAOIIOAATENsI TIPU TIPOBEIe-
uuu BITH.

[pennoxxeHHbIld B HacToseld paboOTe IMMOIXOM MOBBICUT pe3yIbTaTHB-
HOCTH MOATOTOBKH KOCMOHABTOB-HAONOAATENEH U MOCTY)KUT Pa3BUTHIO padoT
nio BITH Ha 60opTy mniioTupyeMoro KOCMMYECKOro anmapara.

PACIO3HABAHME CO3BE3/IUA U HABUT ALIMOHHBIX 3BE3]]
HA HEBECHOM C®EPE B IOJAITOTOBKE KOCMOHABTOB
B.H. TIpynxos, I.A. Temapues, A.M. Yurupunos

W3zydyenue 3Be3qHOr0 HebOa KOCMOHABTAMH CBSI3aHO C PELICHHEM 3ajad
HaBHUTraluy KOCMHYECKHX anmapatoB. OCHOBHOW 3a/1aveil HaBUraluu KOCMHYe-
CKHX amIapaToB SIBISIETCS 00ecleueHne 1mojieTa o 3aJJaHHON TPaeKTOPUHU U ero
BBIXO/Ia B 33JJaHHYIO TOUYKY IpocTpaHcTBa. C ITOMOLIBIO CO3BE3IUI U HABUTAIH-
OHHBIX 3BE3/1 PEUIAIOTCS 3a/1a4l ONPEACIECHHS MOJI0KEHHSI IEHTPa MacC KOCMH-
YECKOr0 arnmapaTa B IIPOCTPAHCTBE M €ro OPUEHTAIHSL.

Hcxonst u3 3a/1a4, BO3JIOKEHHBIX Ha HKHUMAX MUJIOTHPYEMOTr0 KOCMHYe-
CKOT'O arapaTa, OCHOBHOH IIEJbI0 MTOJTrOTOBKH 0 M3YYEHHIO 3BE3/HOTO Heba
SIBJISIETCSI BBIITOJIHEHHE CIIEYIOMINX TPeOOBaHMI:

— o0y4yaeMblii JJOJIKEH 3HATh JIMHUM M TOYKA HEOECHOH cdepsl, ocoOeH-
HOCTH OIpEZEIICHUS TTOJIOKEHUSI CBETHII B CHCTEMaX KOOpPJHMHAT, OCHOBHI Kap-
Torpaduu 1 Kaprorpapuyeckue 3HaK1 Ha KapTax 3Be3/HOTo HeOa;

— 00yJaeMblii IOJDKEH 3HATh NPUHLMI (OPMHUPOBAHHUS OTIOPHBIX CO3BE3-
IV ¥ UX BUI,

— o0y4aemblil JIOJDKEH 3HAaThb MHEMOHHWYECKHE TpaBHiIa Pacrio3HaBaHUS
CO3BE3MIi ¥ HABUT'AIIMOHHBIX 3BE37] BU3yaJIbHO-aCCOLMaTHBHOI'O METO/Ia;

— o0yuyaeMbIil JOJDKEH yMEThb pPaclo3HaBaTh B IUIAHETAPUH U Ha pealb-
HOU HebecHOH cdepe QUryphl ONMOPHBIX CO3BE3MH, UX OCHOBHBIE 3BE3/bI, OK-
pYXarollue Co3Be3aus;
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— o0y4aeMblii JOJDKEH YMETh paclio3HaBaTh CO3BE3/WS U HaBUTaAIHOH-
HBIE 3Be3/Ibl Bcell HeOecHOM cdephl Yepes nmos 3peHHs WUTIOMUHATOPOB U BH-
3yaJbHBIX NPUOOPOB HE3aBHCHMO OT TOJIOXKEHHUSI HAONIOAATENs] OTHOCHTEIBHO
HeOecHOH chepsl.

M3HayaneHO 32 OCHOBY WU3YUYCHHS 3BE3HOTO HeOa OBLI MPUHSAT OMBIT U
METOJl M3Y4EHHsI M PACIO3HABAHUS CO3BE3/IMI U HABUTAIIMOHHBIX 3Be3]] HeOec-
HOH cepsl, MPUMEHSEMBII PU MOJTrOTOBKE CIELHAINCTOB — CYIOBOJAUTEIEH
(ITYpMaHOB) MOpCKHMX CyJOB. [IpuMeHEHHE 3TOro Merojia IpH IOArOTOBKE
KOCMOHABTOB ITOKa3aJI0, YTO B YCJIOBHSIX KOCMHUYECKOI'O IMOJIETA €r0 HUCIOJIB30-
BaTh HEJb35. JTO 00YCIOBIEHO OCOOEHHOCTSIMU KOCMUYECKOTO TI0JIeTa.

B MIIK pa3pabotaH BHU3yaabHO-aCCOIMATHBHEIA METOM PaClO3HABAHUS
CO3BE3/M M HABUTAIIMOHHBIX 3BE3/1 Ha HeOecHOM cdepe. B ocHOBY aTOro Mero-
Jla TIOJIOXKEHO (POPMUPOBAHNE MHUMBIX (DUTYp OMOPHBIX CO3BE3/MH B 3BE3/IHBIX
CKOIUIEHHSX SIPKUMH 3BE37aMHU W JIMHUN MTOUCKA OKPY)KAIOIIMX CO3BE3AMI U UX
HaBHUTallMOHHBIX 3Be3]. VICIONb30BaHNe JAHHOTO METO/Ia IMO3BOJISIET KOCMOHAB-
TaM OIO3HABATh CO3BE3JUSI U HABUTAIIOHHBIE 3BE3/IbI B OIPAaHWYEHHBIX ITOJISX
3pEHUS WIJIIOMUHATOPOB M ONITHYECKUX MPUOOPOB.

MeTo/] COCTOUT M3 CIETYIOINX COCTaBHBIX YacTeH:

1. M3ydyeHre MHUMBIX KOHTYPHBIX (UTI'Yp CO3BE3IMH, UX ITOJIOKEHUS Ha
HeOecHOl c(epe, OCHOBHBIX HABUTAlIMOHHBIX 3BE3/1, HAXOJSIIUXCS B CO3BE3 M-
SIX.

2. V3yyeHnue mpaBmi pacrio3HaBaHUSI ONMOPHBIX CO3BE3IMH M HaBUTrallW-
OHHBIX 3BE€3/I.

3. IIpumeHeHne M3Y4EHHBIX TPaBWI NMPU PACIHO3HABAHWHU OIOPHBIX CO-
3BE3/IUI U HABUTAIIMOHHBIX 3BE3J1 B YCIOBHUSIX OIPAaHUYEHHOTO TOJISt 3PEHMSI.

B 3axitoueHne xorenock Ob1 OTMETUTD, YTO paspadorannsiii B LI1K Bu-
3yaJbHO-aCCOMATUBHBIN METOJ ITO3BOJISIET IOJHOCTHIO M3YYUTHh IOJOKEHHE
CO3BE3[MI N HABUTAlIMOHHBIX 3Be3]l Ha HeOecHOH cdepbl. KocMOHABTHI ¢ MHTe-
pecoM IMpOXOJST MOATOTOBKY MO M3YYEHHUIO 3BE3HOr0 Heba, a MoJydeHHBIE
3HAHWS TPUMEHSIOT B KOCMUYECKOM II0JIeTe.

COBEPHIEHCTBOBAHUME NNOAI'OTOBKN KOCMOHABTOB
110 NPUMEHEHHUIO PAI[I/IOTEXHI/I‘{ECKOﬁ CUCTEMBbI
CBJINKEHUSA «KYPC»

A.A. Mutuna

C Pa3sBUTUEM KOCMOHABTHUKH BO3paCTaroT Tpe6OBaHI/I$I K TIOAT'OTOBKEC
KOCMOHABTOB K BBITIOJITHCHHUIO IMTPOrpaMMbl KOCMHUYCCKOI'O IMOJICTA U, B YaCTHO-
CTH, K BBIIIOJIHCHUIO TPpUYAJIUBAHUSA U CTBIKOBKWU KOCMHWYCCKUX aIlllapaToB.
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OCOoOEHHOCTBIO COBPEMEHHOI'0 ATana Pa3BUTHs MHIOTHPYEMOH KOCMO-
HaBTHKH SIBIISIETCS yBEJIMYEHHE YMCIIEHHOTO COCTaBa dKUITaXkeld MexmyHapon-
Hol kocMuueckoit crannmy (MKC) no miectn uenoBex.

Kpowme 3toro, Ha 6opty MKC u tpancnoptHoro kopatis «Corw3 TMA-
M» mnaHUpyeTcsi YCTaHOBKA YCOBEPIICHCTBOBAHHOW CHUCTEMBI COJIMDKEHUS U
npuyanuBanus «Kypc-HA». Urto, B cBOIO ouepens, CBA3aHO C PACTYLUIUMHU Tpe-
OOBaHUSIMU K MOATOTOBKE KOCMOHABTOB K BBHITIOJIHEHUIO MPUYAIUBAHUS U CTHI-
KOBKHM KOCMHYECKHX aIllapaToB.

OTH 00CTOSATENHCTBA OOBSACHAIOT HEOOXOAMMOCTh M CBOEBPEMEHHOCTh
TIPOBEICHUS HCCIIEIOBAHUN 110 COBEPILIEHCTBOBAHUIO MOJATOTOBKH KOCMOHABTOB
T10 IPUMEHEHUIO PaJMoTeXHUUecKol cucteMsl «Kypoy.

[enbro coBepIICHCTBOBAHMS MOATOTOBKA KOCMOHABTOB T10 PUMEHEHHUIO
PaIMOTEXHUYECKHX CHCTEM CONMKEHHS IMMIOTHPYEMBIX KOCMUYECKHX armapa-
TOB siBiIsETCS 3D (hEeKTHUBHOE BBHINIOIHEHUE dTarna CONVKEHNS] U IPUYaJIMBaHNSI.

Crnenyer OTMETHTB, YTO COJIDKEHHWE W TPUYAIMBAHUE MHIIOTUPYEMBIX
KOCMHUYECKHX allllapaToB SIBJISETCS OJHOW W3 CIIOXKHBIX 33/1a4 KOCMHUYECKOTO
nonéra ¥ BKIIOYAET B ce0sl OpraHu3aluoOHHbIe, METOAMYECKNE, TEXHUIECKUE U
JIpyrue 3a1aqu.

AHanmu3 CyIIeCTBYIOIIEH ITOATOTOBKM KOCMOHABTOB IO BBIMOJIHEHUIO
9Tarna cONMKEeHNUs U NMPUYATMBAHUS TIOTUPYEMBIX KOCMUUECKHX allliapaToB U
METOJMYECKHUX TIOXO0A0B K €€ BHIMOJHEHUIO MTO3BOJIMII BEIpabOoTaTh Mpeasioxe-
HUSI TI0 COBEPLIEHCTBOBAHUIO YU4E€OHO-METOMYECKOM JUTEpaTyphl U METOANKH
MOATOTOBKA KOCMOHABTOB MO COJIM)KEHHIO M MPUYAIMBAHUIO KOCMHUYECKHX all-
apaToB.

PEAJIM3AIIAA UHTEP®ENHCA OTOBPAXKEHUSA
ABAPAUMHO-ITPEAYIPEIUTEJIbHON NTH®OPMAIIUN
B CUCTEME OIIEHKH OIIEPATOPCKOM JESATEJLHOCTH
IIPU TPOBEJIEHUH KOMILJIEKCHOM SK3AMEHAIIMOHHOM
TPEHUPOBKH HA PC MKC
B.B. batpakos, JL.E. IlleBuenko

Ocoboe 3HaueHHWe HMeEeT CIIOCOOHOCTh WH(OPMAIMOHHOM CHCTEMBI
OLIEHKH OIEpaTOPCKON NESATENbHOCTH COPTUPOBATH MH(OPMAIHIO, TTOCTYMHA0-
LIYI0 Ha CPeCTBa OTOOpa)KEHHs, C YUETOM €€ BaKHOCTHU C TOYKH 3peHHs1 Oe30-
MacHOCTH ¥ 3()(HEKTUBHOCTH YNPABJIEHHS B Cllydae BO3HHMKHOBEHHs HelITaTa-
weix curyanuid (HmC). OyepeqHocTs MOCTYIUIEHHS CHTHAJIOB Ha YCTPOMCTBA
0TOOpakeHHs JOJDKHA OBITH ONpeJiesieHa MIPUOPUTETHON KON CHCTEMBI OTO-
opaxenust uapopmaru (COU), koTopas B IepBYIO o4depelb MPOMYCKAET CHT-
HaJIbl, TPEOYIOIME AKCTPEHHOr0 OIIEPATUBHOIO BMEIIATENILCTBA B KOJIMYECTBE,
COOTBETCTBYIOIIEM ONTHMAJIBHOMY OIEpaTHBHOMY o0BeMy. Bce curnaner o0
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OTKJIOHEHUSIX HE3aBHCHUMBIX ITapaMETPOB CHCTEMBI OT HOPMBI B COOTBETCTBHH C
MX BOKHOCTBIO JIEJISAT HA HECKOJIBKO IPYIIL.

I — aBapwmiinble curHanbl. CHTHaJI IPOXOIUT B ITOJTHOM MH(OPMAIHOH-
HOM 00beMe BHE OUEPEIH;

Il — BakHBIE OTKJIOHEHHMS B TEXHOJIOTHYECKOM PEKUME, KOTOPHIE MOT'YT
B JaJIbHEHIIEM pa3BUBaThCs B aBapuio. [lonpoOHas nHdopmarms 3ajaepKuBaeT-
csi B OydepHoM Hakomnwutene BY, MpoXomuT KOMIUIEKCHBIH CHTHald O (axTe
OXKHJIAHNS;

III — oTK1IOHEHHs BTOPOCTENEHHBIX TEXHONOTMYECKUX MapaMeTpoB. Bes
nHdopmanus 3aaepxuBaercss B OypepHoM Hakomurtene u momaercss Ha COU
JIMIIB 110 BBI30BY OIEPATOPOB;

IV — OTKJIOHEHHsS TEXHHKO-)KOHOMHUYECKHX MOKa3aTejel, He3HaYH-
TeJIbHbIE HapYIIEHHs IPaBUJI TEXHUUECKUN SKCIUTyaTallii U HMHCTPYKIHH.

Bcest nndopmanus 3anepxuBaercs B OydepHOM HaKomuTede W MONAeTCs
Ha yCTpOWCTBA OTOOPa)KEHUS JIMIIb 110 BHI30BY 9KCIEPTOB MEKBEIOMCTBEHHON
sK3aMeHalMoHHoH komuccun (MOK) B mpomecce pasbopa 1o 3aBepLICHHH
KOMIUIEKCHOH 3K3amMeHarmoHHoN TpeHnpoBku (KOT) wmu npu HeoOxoaumocTH
B Mpoliecce caMoil TPEHUPOBKH. Vepapxust IepedrcIeHHbIX TPYII Npearosara-
€T MepeMelIeHre HU3MIei Tpynnsl Ha Oosiee BRICOKOE MECTO, €CIH OHO OCBOOO-
XKIaercst o Mepe 00paboTku curHaioB oneparopoM. To ects Il rpynma curna-
JIOB TIEpeXoauT Ha MecTto | rpymmel, cTaHoBsick Oonee Becomoid, Il rpymma 3a-
HUMaeT MECTO y)ke 00paboTaHHbIX curHaioB I rpynmel, a 3aTeM mepexoauT Ha
I rpynmy curnanos. Onmpasch Ha NPUHIMI «UCIIOJNB30BAHUS ACCOLMALNNA U
CTEPEOTHUIIOBY, MPUCBOMM ITPUOPHUTETHBIM IPYIIIaM [[BETOBYIO CUMBOJIHKY: | —
kpacHbiid, [ — kpacubii, 11 — xenToiit, [V — 3eneHbIl.

Kaxnas HmC conpoBoxgaercs aBapuiHO-IpeAyNpPEAUTEIBHON CUTHA-
JM3anyen, koropasi GpopMHUpyeTcs NpH HAJIUYUM OIpPEAETEeHHBIX NPU3HAKOB B
pabore Toi My nHOI cucTeMbl. CHTHAIIBI OT CHUCTEM, MOCTYIIAroMNIe Ha 00pTo-
Boii ynron u IICC, takke nocrymator Ha COU pabouero mecra (PM) MOK,
TJIe COPTUPYIOTCS TI0 CTETEHH Ba)KHOCTH W BBIBOAATCS Ha Qopmar «pabouee
MecTo MOK».

B nHpOpManoHHONH MOJENIN KaXKABIH CUTHAaJl HMEET CBOE HaMMEHOBa-
nue. HaumenoBanne HmC B Mozenu 3aHOCHTCS B MamsITh MH(GOPMAIMOHHON
CHCTEMBI OIIEHKH OIEepaTOpPCKOH JESTENbHOCTH C NPUCBOCHHUEM Ka)KIAOMY CHT-
HaJly OLIEHKH corylacHO «bajnbHON OLIEHKN OTKJIOHEHHH OT HOPMBI IITaTHOU
JIeSITeIbHOCTH DKHITaKa MPHU BBIMOJIHEHUH THUIIOBBIX TOJIETHBIX MPOLETYp U NPH
JIEWCTBUSX B aBAPUHHBIX CHTYallUsX B MPOIECCe TPEHUPOBOK Ha KOMIUIEKCHBIX
TpeHaxkepax PC MKCy.

Takum oOpa3oM, B MH(OOPMAIMOHHYIO CHCTEMY OIICHKH ONEepaTOPCKOM
JIeITeIbHOCTH MOXKHO «BBOJIUTHY HE Toibko HC, HO W coiepskaHue MONeTHO-
IO 33JIaHusl B COOTBETCTBHHU C 9K3aMEHAIMOHHBIM OWIJIETOM C JEHCTBHSAMH IKH-
maka Mo HEeMy, 4TO MO3BOMHT 3KcrmepraM MOK Ooiee JeTanbHO MPOBECTH
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OLIEHKY IOJrOTOBKH 3KHnaxa B mpouecce KOT u mpu neransHOM pasdope B
KOHIIE 3K3aMeEHa.

AHAJIN3 TEATEJbHOCTH SKAMAXKEM ITPU TPOBEJIEHUN
KOMILIEKCHOM YK3AMEHAIIMOHHOW TPEHUPOBKH
HA KOMILJIEKCHOM TPEHAJKEPE POCCUMCKOI'O CETMEHTA
MEXKJIYHAPOJHOW KOCMHAUYECKON CTAHIIUM
B.B. batpakos, E.B. ITonynuna

Amnanmu3 orpabaTthiBaeMbIX Ha KomiuiekcHoM TpeHaxepe (KT) poccuii-
ckoro cermenta (PC) Mexnaynaponsoit kocmuueckoi cranmmu (MKC) momer-
HBIX OIEpalyid, NOAJIEekKAIMX OOBEKTHBHOMY KOHTPOIIIO M OLEHKE, MOKasal,
YTO 10 XapakTepy KOHTPOJIMPYEMBIX M OIIEHMBAEMBIX NMapaMeTpPOB MX MOXKHO
pa3aenuTh Ha TPU OCHOBHBIE TPYIIIIBI:

1) ynpaBieHne OOPTOBBIMHM CHUCTEMaMH M ammapaTypod C ITyJbTOBOH
CHCTEMBI KOHTpOJISI W yIpaBjieHus B paboyem Mmecre omepartopa (PMO) KT,
aBTOHOMHBIX ITyJbTOB HAy4YHOW ammaparypbl, B IITAaTHBIX U pacyeTHBIX He-
IITATHBIX CUTYaIHSIX;

2) ynpaBiieHHE BU3UPOBaHHEM OOBEKTOB MpHU paboTe C M3MEPUTEIILHOH,
HaBUTallMOHHOW M HAy4YHOW ammapaTypou;

3) ympaBieHue cOMMKEHUEM, NPUYAINBAHHEM U CTHIKOBKOW B aBTOMa-
TUYECKOM M PYYHOM PEKHMaX.

KpurepusiMu 111 OLEHKH YPOBHSI ITOATOTOBJIEHHOCTH OIlepaTopa SIBJIs-
I0TCS TIPaBUIIBHOCTH U BPEMs OTPAOOTKHU IUKIOTPaMM YIIPaBIICHHUS, OTCYTCTBHE
JIMIIHAX NEWCTBHU NP BBHIIOJIHEHWU YIPaXXHEHHS, BPEMs Pacro3HaBaHUs He-
IITATHBIX CUTYaLlU.

Jl1s1 00BbEKTHBHOW OIIEHKH DKCIIEpPTaM MEKBEIIOMCTBEHHOW K3aMeHaIlH-
onno#t komuccnn (MOK) Ha ITKY Tpebyercst umMeTs HMHPOPMALMOHHYIO CHCTE-
MY OIIEHKU ONepaToOpPCKOi NeITebHOCTH, KOTOpasl JOJDKHA!

— PETHCTPUPOBATH M OTOOpaXkaTh HHCTPYKTOPY | 3KkcnepraMm MOK «mo-
HHUTOP COOBITHI;

— KOHTPOJIMPOBATh U 0TOOpa)kaTh MHCTPYKTOPY U 3kcrepram MOK mpo-
1ecc oTpabOTKH HUKIOTPaMM YIIPaBIICHUS;

— paccuMTHIBAaTh WHTETrpajibHBIE M JIOKAJbHBIE OIEHKU OIIepaTOPCKON
JIeSTeIbHOCTH.

Kpome KOHTpOIS M OLIEHKH TPEX THITOB MOJETHHIX OIepanui nHpopma-
LIMOHHASI CHCTEMa OLEHKH ONEpPaTOPCKOH NEeSITENbHOCTH JIOKHA KOHTPOIUPO-
BaTh NapaMeTphl, CHTHAIM3UPYIOUINE O TPYOBIX OMIMOKax SKWMaXka, IPHBOJIS-
IMX K aBapUHHBIM CHTYyalMsM. VICXOJHBIMU JaHHBIMHU JUIS HE€ JOJDKHBI OBITH
TepedeHb KOHTPOJIMPYEMBIX MapaMeTPpOB U JOIMYCTUMbIE AMana3oHbl UX 3Hade-
HUi. KOHTPOJIb MOXKET BECTHCH KaK Ha MPOTSHKEHUH BCEH KOMIUIEKCHOM TPEeHH-
POBKH, TaK M TOJBKO NPHU OTpabOTKE OMpeNeseHHbIX YIPakKHEeHUH B ITpoliecce
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MOATOTOBKHU 3KuMaxel. Jl0CTOBEpHOCTh pacueTra UHTETPaIbHBIX OLEHOK OIepa-
TOPCKOM JeSITEIbHOCTH 3aBUCUT HE TOJIBKO OT KOJIMUYECTBA MapaMeTPOB, HO U OT
TpaHUIl UX U3MEHEHUs, BPEMEHH, 3aTPAYEHHOI O HA BBITIOJIHEHUE 3aJaHMUS.

OOBEKTUBHBIA KOHTPOJIb ONEPATOPCKON AEATEILHOCTH B IPOIEcCe KOM-
IUIEKCHOW 3K3aMeHaIMOHHOW TpeHUpoBKkH (KOT) MOXKET TONBKO PErucTpUpO-
BaTh OTKJIOHEHHUS OT HOPM JEATEIBHOCTH OIepaTopa, HO HE BBIABISET UX MpH-
yuH. [ToaToMy HEOOXOMMO MCIIONB30BaTh BCE MMEIONIMECS Ha TPEHAXXepe BO3-
MOYKHOCTH JUIsl HETIPEpBhIBHOM peructpanuu u 3anucu B npouecce KOT koHTpo-
JIUPYEMBIX NAapaMETPOB JESATENIbHOCTH SKUIAXa M NPOBEACHHUSA HAa MX OCHOBE,
Ipu pa3dope TPEeHUPOBKH, KAYECTBEHHOI'O W KOJIMYECTBEHHOIO aHAIN3a OIIH-
OOK 1 BBISIBIICHHS MX TIPHYHH.

PACHIPEJEJEHHBIE CUCTEMBI YIIPABJIEHUA U CBOPA
JAHHBIX JJIA IOCTPOEHUA KOMIIJIEKCOB YCO
KOCMMUYECKHUX TPEHAXKEPOB
M.H. Ky3nenos, K.b. Ky3nenos

CerofiHsi OCHOBHOW TEHJICHIMEH B aBTOMATH3al[Md TEXHOJIOTMYECKUX
MPOLIECCOB SABIISICTCS MPUMEHEHHE PacpeIeSICHHBIX CUCTEM YIPABJICHHS U C0O0-
pa maHHbIX. He cexper, 4To COBpeMeHHBIE MPOIIECCHI HA MPOM3BOJCTBE CTAHOBSIT-
cs BCE Ooee CI0XKHBIME, 000pY/I0BaHHE 3aHIMAaeT BCE OONBIIYIO IUIOMANb, OC-
HOBHOIT Iporiecc o0pacTaeT Maccoi BecroMorartebHbIX. [IpuMeneHne pacnipene-
JICHHBIX CHCTEM YIIPABIICHHS U cOOpa IaHHBIX TI03BOJISCT:

— 3HAYMTENBHO COKPATUTh 3aTpPaThl Ha KaOelbHbIE KOMMYHHUKAIIHH,
UIYIINE K TATIHKAM;

— OpUOITU3UTh MOIIHOCTh COBPEMEHHBIX BBIYMCIUTENBHBIX CPEICTB K
00BEKTY yNpaBJIECHHUS;

— TOBBICUTH JKHBYYECTh BCEH CHCTEMBI, JITKO 3aMEHSTh OTKa3aBIIHE
3IIEMEHTHI, TyOIUPOBATH KPUTHICSCKH BAXKHBIC Y3JIbL;

— HCTIONB30BaTh MPUHIUI MOIYIBLHOCTH, Jeasi OTJACNbHbIC YJIEMEHThI U
Y3JIbI CHCTEMBI OTHOCHTENIbHO HE3aBUCUMBIMHU U aBTOHOMHBIMU;

— BBOJAUTH B CTPOH HE BCIO CUCTEMY Cpasy, a MOITAIHO;

— CHH3UTH PACXOJbl Ha MOJICPHHU3AIMIO CUCTEMBI, OBICTPOE PACIIMPEHUE
Y HapalyBaHHue BO3MOXHOCTEH;

— OBICTPO HMHTETPUPOBATH BHOBb CO371aBACMbIC CHCTEMbI B OOIIYIO WH-
(OpMaLMOHHYIO CeTh MPEANPHUSITHS.

Cucrema ynajaeHHOTO BBOJA-BBIBOIA — 3TO MHCTPYMEHT, IPH MOMOIIH
KOTOPOTO MOXHO CO37aTh IIUPOKOPA3BUTYI0 MACIITAOUPYEMYIO CHCTEMY
yIIpaBIICHHUSL.

[puMeHeHHe pacrpeneieHHOH apXUTEKTYphl MO3BOJSIET MOBBICUTH OTKa-
30yCTONYMBOCTh, THOKOCTh M MACIITAOUPYEeMOCTh MPH COXPAHCHUH MpUeMIIe-
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MBIX TOKa3arteneil croumocTd. KOHTposiephl pacipenesieHHbBIX CHCTEM cOopa
JTAHHBIX YPE3BBIYAITHO MTUPOKO MPEACTABICHBI HA PHIHKE B HACTOSIICE BPEMSL.

OtnenbHO crout otMeTuTh WinPack-8000 or ICP DAS — HoBOe cemeii-
CTBO KOMIIAKTHBIX, MOJYJIEHBIX, BBICOKOIPOH3BOIUTEIBHBIX W HAJICKHBIX CHUC-
TEM paclpeieICHHOT0 BBOIa-BBIBOJIA.

HoBast cepus mpemiaraet THOKoe, YHHBEPCAILHOES M YKOHOMHYHOE pe-
IICHUE JUISl IUPOKOTO CIIEKTpa 3aJad: cOOp MaHHBIX, YIPABJICHHE MPOIECCOM,
TECTHPOBAHUE U U3MEPEHUE.

WinPack-8000 mo3BoisieT CTpOUTH paclpeesicHHBIC CHUCTEMBI C He-
OONBIIMMU BPEMEHHBIMU M (DUHAHCOBBIMH 3aTpaTaMH W B HACTOSIIEE BpeMs
SIBIIICTCS WJICANIbHBIM PEIICHHEM JUIS CHCTEM C OOJBIINM YHCIOM CHTHAJIOB
BBOJIa-BBIBOJIA M HE TPEOYIOINX 3HAYUTEIHHBIX BBIYUCIUTEIHHBIX MOIIHOCTEH.
HemanoBaxxueiM kauectBoM cepun WinPack sBisiercs Takxke ee OpHUCHTHUPO-
BaHHOCTh HAa TOCTPOCHUE THOKUX pACHPEICICHHBIX BCTPAMBAEMBIX CHCTEM,
0COOEHHO CJIOXKHBIX, K YUCITY KOTOPBIX, O€3YCIIOBHO, OTHOCATCS KOCMHYCCKHE
TPEHAXKEPHI.

OPTAHU3AIIUSA MMPOIECCA UCITBITAHUM
IPOT'PAMMHBIX MOJIEJIEM BOPTOBBIX CUCTEM
B COCTABE TPEHAXKEPA PC MKC
E.B. Ilonynuna, B.H. Caes

ITosTanHoe co3naHue KOMILIEKCHOTO TpeHaxepa Poccuiickoro cermenTa
Mexnynaponaoit kocmudeckor craniuu (PC MKC) myrem HapanmBaHus mpo-
TpaMMHBIX U allapaTHBIX cpelacTB Mo Mepe pasBepTeiBaHus PC MKC, nanuune
Ha MKC aBTOMaTn3npoBaHHOTO KOHTYpa YIpaBiieHUs] OOPTOBBIMH CHCTEMaMHU
(BC) u cranmueii B eioM NpHBEJIO K TOMY, UTO:

— UCIIBITAaHUS HE SBISIIOTCS 3aKJIFOYMTENBHBIM 3TalloOM CO3JaHUs TpEHa-
XKepa, KaK 3TO ObUIO IMPU pa3pabOTKe TPEHaXKEPOB NMPEIBIIYIIHX OpOUTAIBHBIX
CTaHLUH, a MPOBOASATCA PETYIAPHO B MPOLIECCE IKCIUTyaTallui TPEHAXKEPa,;

— CYLIECTBEHHO BO3pPOCIN 00BEM U 3aTpaTbl HA MCIBITAHUS BCIEACTBHE
YBEIMYCHUS 00beMa M CIIOKHOCTH CTPYKTYpPHI KomIuiekca moxeneir BC, o0y-
CJIOBJIEHHOTO BBICOKOW CTEMEeHbI0 MEXMOAYNIbHOM uHTerpaumu BC, pacumpe-
HUEM (QYHKIMH SKHIMaxka MO YIPaBJICHHIO CHCTEMaMH M PEeXHMaMH CTaHIIWH,
yBeInYeHneM o0beMa HH(OpMAaInH, JOCTYITHOW SKUMaXy JJIsl KOHTPOIs QyHK-
LIMOHKUpOBaHus 00pTOBEIX cructeM PC.

Kaxnaprit pa3 npu cMeHe Bepcun mozenu BBC Ha Tpenaxepe, cBsi3aHHON
C BBIBOJIOM Ha opOHTYy HOBBIX Moxyineil PC, BMecTe ¢ yBennueHHEM 4ucia Mo-
neneir bC PC, o0bema MHTEpQEHCOB dKHNaka U UHCTPYKTOPA YBEIHMUMBAETCS
00bEM HMCTBITAHUN ¥ 3aTPaThl HA X MPOBEACHHE.

AHanu3 BO3MOXHBIX IyT€HM COKpalleHHUs 3aTpaT Ha HUCIBITAHUS — CO-
KpallleHHe YHCNIa XapaKTepPUCTHK, MOIEKAIINX IPOBEPKE; aBTOMATU3ALMS
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Ipoliecca UCIBITAaHUN; YCKOPEHUE UIUTENbHBIX IPOLIECCOB; COBMEIIEHUE TeC-
TOB; HUCIONb30BAaHUE PALMOHATIBHOM CTpPATerMM NPOBEAECHUS MCIBITAHUN —
MOKa3aJl, YTO TOJIBKO JBA U3 MEPEUYHCICHHBIX IyTEeH, a UMEHHO, COKpalleHHE
yycIa XapaKTepPUCTHK, MOIEKAIIUX MPOBEPKE, U MPUMEHEHNE PAlliOHAIBHOM
CTpaTeruy UCIBITAHUH MOTYT OBITH MCIIOJIb30BaHbBI B TIOHOM Mepe MpH IpoBe-
nenuu ucnbitaHuit mozenet BC B cocraBe TpeHakepa. I[loaToMy OCHOBHOE
BHUMAaHHE JIOJDKHO OBITh Y/IEJIEHO 3TAIy ITOATOTOBKH K UCIIBITAHUSM, COCTaBIIe-
HUIO PalOHAJIBHOTO IJIaHA UCTIBITAaHUM, ONpPEeNIoUIero BUIbl IPOBEPOK, CO-
CTaB TECTOB JUISl KaXKAOTO BUIA MPOBEPOK U MOCIEN0BATENBHOCTE X MPOBEE-
HUSL.

PanmonaneHol cTpaTterueil npoBeeHNs HCIBITAHUN TSl CTPYKTYpP TaKoi
CJIOKHOCTH KaK KOMIUIEKC MOJeneil OOpPTOBBIX CHCTEM, SIBIISIETCSI pa3OHneHHe
IIpoliecca UCTIBITAHUS Ha 3Talbl; IOCTENIEHHOE HapallluBaHUE CPEJCTB OT MEHee
CJIOKHOTO 3Tama K OoJyiee CIIOKHOMY; IEepexo] OT aBTOHOMHBIX HCITBITaHHNA
9JIEMEHTOB CTPYKTYpBI K UCHBITAHUSAM B COCTaBE MOACTPYKTYPHI, CTPYKTYPHI;
COKpAIllEHUE OJHOPOAHBIX TECTOB Ha PA3IMYHBIX dTalax; CHUKEHUE YHCNa Tec-
TOB Ha 3aKJIIOYUTEIIEHOM J0POrOCTOSIIEM 3Talle.

B tex cnyuasix, korjga, pyKOBOACTBYSICh IPUBEIEHHBIMY BBIILIE MpaBUIIa-
MU, HEBO3MOXHO HEIOCPEICTBEHHO C(OPMHUPOBATH OJHO3HAYHBINA TUIAH HCITBI-
TaHWH, Uil (OPMHUPOBAHHS ONTHUMAJILHOIO IUIaHA IEIeCO00pa3HO IPUMEHSATh
CLIEHApHBIM MOAXOA, MPEIMKEHHBIN A ONTUMH3ALUU MTPOLIECCOB KOMIUIEKC-
HOM OTJIaJKM TPOrpaMMHOr0 0OeCHedeHHs JONTOBPEMEHHBIX OpOHMTAIBHBIX
CTaHIMH, B paMKax KOTOporo Qopmann3oBaHa 3ajada BHIOOpAa ONTHMAaJIbHOW
CTpaTeruyl ¢ y4eToM CHenU(pUKH CTPYKTYPBI UCIBITHIBAEMBIX KOMIUIEKCOB MPO-
IpaMM U €€ BIUSHUS Ha BPEMEHHBIE U CTOMMOCTHBIE XapaKTEPUCTHKH MpoLecca
OTJaJKU.

B nokiane mpuBOAMTCS MOCTAaHOBKA M pElIEHHE 3a7ayd BHIOOpa ONTH-
MaJbHOM CTpaTeruu UCHBITAaHUN MporpamMMHbIX Mojened BC B cocraBe TpeHa-
’Kepa Ha OCHOBE CLIEHApHOTr'O MOJIX0AA.

NPUMEHEHUE KBAIMMETPUYECKOI'O METOJIA
IIPU AHAJIU3E PE3YJIbTATOB ITPO®ECCHUOHAJBHOT' O
OTBOPA INTPETEHAEHTOB B KAHIUJIATHI B KOCMOHABTbBI
b.1. Kproukos, B.M. Ycos, A.B. Manos, A.C. Penxun

B COBpeMeHHOﬁ MPAKTUKE OpraHru3alui U NPOBCACHHUA NUJIOTUPYCEMbIX
KOCMHYCCKHX II0JICTOB OI[HOﬁ U3 OCHOBHBIX TeHI[eHHI/Iﬁ SABIIACTCA IIOCTOAHHOC
CTPEMJICHUEC K Oomee TOYHOMY KOJIMYCCTBCHHOMY OIIMCAHUIO TAKHUX KaTeFOpHﬁ,
KaK MpUrogHoCTb, rOTOBHOCTb KaHAUAATOB B KOCMOHABTHI 1 KOCMOHAaBTOB, 0e3
HCIOJb30BaHUA KOTOPBIX HEC TOJBKO B COACPIKATCIBHOM KOHTCKCTEC, HO U B
HI/I(l)pOBOM BBIPpAXXCHUU TPYAHO ):[O6I/ITI>CH KaUCCTBCHHOI'O MPOBCACHUA MEPO-
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NpusATHH poecCHOHABHOTO 0TOOpa M J0Ka3aTelIbHO OOOCHOBAThH 3TO OC-
TUTHYTOE KayecTBoO.

KoppekTHoe n3MepeHre ypoBHEH MpOsBICHHST KOJINYECTBEHHBIX U Kade-
CTBEHHBIX ITOKa3aTenel mpodeccHoHaNbHON MPUTOAHOCTH, UCIONB3YEMBIX MPH
Pa3IMYHBIX BHAAX OTOOpa KaHAWJATOB B KOCMOHABTHI, M UX OIIEHHBAaHHE BO3-
MOXHBI JIMIIb HA OCHOBE €IMHOT0 KBAJMMETPHUYECKOTO IOJIX0/1a, KOTOPHIH Mo-
3BOJISIET OT HEYETKHUX M YacTO CyOBEKTHBHBIX OI[EHOK CIIEIHAIMCTOB Pa3IMYHO-
ro nmpouiIst ¥ PYKOBOOUTENEH Pa3IMYHOrO paHra MepedTH K MaTeMaTHYeCKH
000CHOBaHHBIM BBIBOJIAM B PaMKaXx COIJIaCOBAaHHOT'O PETJIaMeHTa U (opMan3o-
BaHHBIX MPOIEAYP OLEHUBAHUSI.

B nmanHOM npoekTe paccMOTpeHa BO3MOXKHOCTD ITOCTPOCHUS YHCIICHHBIX
OLIEHOK MO pe3yJbTaTaM NpoecCHOHAIBHOIO 0TOOpa MPETEHIEHTOB B KaH/IH-
JIaTbl B KOCMOHABTHI, BBIIOJIHIEMOr0 KOMHUCCHEH B TIOPSJIKE BHICTABIICHUS JKC-
TIEPTHBIX OIIEHOK, TACIOPTHBIM JaHHBIM M PO(eCcCHOHANBHBIM KOMIIETSHITHSM.
Meroauka olleHKH 0a3upyercsl Ha IPUBEIEHUH MaCcCHBA SKCIIEPTHBIX OIIEHOK K
eIMHON MATHOAITHHON NIKajle (Kak HanbOosee yaoOHOH Uit BOCIIPHSTHS) U OIl-
peleseHnH CBOJJHOTO PEHTHHTa KaXkKJ0ro peTeH IeHTa.

Ha nepBom 3tame o0pabOTKU pe3ysbTaTOB OTOOpa MPOM3BENCHA OIU(]-
POBKa IPOTOKOJIOB MPO(ECCHOHATBHOTO 0TOOpa MPETEHICHTOB TPYIIION JKC-
MIEPTOB C COCTaBJIEHHEM IpH MoMoIIM rnporpaMMmel MS Excel cBogHBIX Maccu-
BOB (popMaTa SKCIEpThI/KaHANAATHI C pa3JeJIeHUEM 110 KPUTEPHUSIM OLICHUBAHHMS
(mpeameTam).

BropeiM aTanom sBisieTcs mepexoi K HATHOauIbHOM 1mkaje. Cyect-
BYIOT JIOCTATOYHO IPOCTHIE aJTOPUTMBI NMPHUBEIACHUS Pa3HOOOPA3HBIX LIKaNl U
cucTeM OaJUTbHBIX OIEHOK K €IMHOH IIKajie CPaBHEHWS, OJUH U3 KOTOPBIX I10-
Jy4nJT Ha3BaHWE HOPMATHUBHO-OLIEHOYHBIX MIKaJl. CYTh €ro COCTOMT B MCIIOJb-
30BaHUM (POPMBI UHTETPAJIBHOIO 3aKOHA paclpe/esieHnsi oOyJaroniel BHIOOpKH
W 33/IaHKs Ha TI0JTy4aeMOoM rpaduKe pacipeesieHus perepHbIX TOYEK.

Ha tperpem sTare npon3BOaUTCS CBEJICHNE PE3YIbTATOB B €UHBINA Mac-
CHB 1 paH)KUPOBaHHE KaH/UATOB MO YPOBHIO 3HAHUI.

Bce 3T0 BHIBOJMT OlIEHMBAaHUE HA HOBBIH YPOBEHb JOKa3aTEIbHON CTpO-
TOCTH U IIO3BOJISIET pa3paboTaTh YETKOE METOJMYECKOE M AITOPUTMUYECKOe
obecrieueHrne OLEHOYHBIX MPOIIECCOB C YYaCTHEM DKCIIEPTOB NMPEAMETHBIX 00-
JlacTel, KOTOphIE NPHUBJIEKAIOTCS K BBIIIOJIHEHUIO 0TOOpa U, MpeXJe BCEro, Ha
JTarle MpoBeeHUsI 0TOOpa KaHJUJaTOB B KOCMOHABTHI HA COOTBETCTBUE HOpMa-
TUBHBIM TpeOOBaHMSAM K 00pa30BaHMIO U KBaIH(UKAIUK (Ha OCHOBE DKCIIEPTH-
3Bl MACMIOPTHBIX JaHHBIX), @ TAK)KE€ COOTBETCTBHE IO COIMAJIBLHBIM M MOpallb-
HBIM TpeOOBaHMSIM, COMPOBOIUB KaXKIBIH IIar KOJTHMIECTBEHHON OLEHKOH MOITy-
YEHHBIX Pe3yJIbTaTOB.
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CITPABOYHAS HH®OPMALIMOHHAS CUCTEMA
VIS TIOATOTOBKH KOCMOHABTOB
K UCCUIIEJOBAHUSAM U OCBOEHUIO JIYHbI
B.1. Kproukos, B.1. SApononos, A.C. Penxun, B.1. I'opnosa, JL.T. Epemees

B nacrosiiee BpeMst B coorBeTcTBHM ¢ DeepanbHOM KOCMUYECKOH Tpo-
rpammoii Poccun B 00nacTH MUJIOTUPYEMOH KOCMOHABTHKH PSIIOM OpTaHU3a-
U KOCMUYECKOH OTpaciy BEIyTCsS WHTCHCUBHBIC UCCIICAOBAHUS 110 IPOOIeMe
obecrieueHUsT MEKIDIAHETHBIX TMOJIETOB OONBIION MpoaonKuTebHOCTH. CBOe-
BPEMEHHOE OCBOCHHE KOCMOHABTAMHU HOBBIX 3HAHHU B ATOH OONACTH SIBIISCTCS
KITFOYEBBIM YCIIOBHEM OOECTICUeHHsT BHICOKOTO KadecTBa MOJATOTOBKH YENIOBEKA
K BBIOJTHCHUIO MEPCIICKTUBHBIX MIIOTUPYEMBIX MPOEKTOB, JJISI Yero HEeo0Xo-
JIUMO COBEPIICHCTBOBATh OPTaHU3AIIMOHHO-METOIMYECKOE U HH(OPMAIOHHO-
MeIarOrMIECKOe COMPOBOXKIICHUE YU4eOHOr0 TPOIIECCa, YaCThI0 KOTOPOTo SIBIIS-
€TCs TIPENICTABIICHHAS B JIAHHOW MyOJIMKAIUU pa3padoTKa 3JIEKTPOHHOTO PeCyp-
ca 1O OJHOW W3 aKTyaJbHBIX JIS MWIOTHPYEMOW KOCMOHABTHKH YUeOHO-
HAYYHBIX TEM.

Paspaborannas crpaBounas uHdopmanuonHas cuctema (CHUC) coxep-
KUT KOMIDICKCHYIO WH()OPMAIIUIO IO MCCIIeI0BaHUIO JIYHBI U MpeIHA3HAYACTCS
Juts1 obecniedenus oouiekocmuaeckort moarorosku (OKIT) kocMoHaBTOB, MoAro-
TOBKH KOCMOHABTOB, BKJTFOUCHHBIX B TPYIINbI CIICIIUATU3AIIHA U COBEPIICHCTBO-
BaHMsI, a TAKKE DKUMAXKU JyHHbIX dkcneauuuid. Kpome toro, CUC moxker uc-
MOJIH30BATHCS YUYCHBIMU M HHCTPYKTOPCKO-TIpenoaBarenbckuM coctaBoM [ITK
M. FO.A. Tarapuna, y4acTBYIOIIUM B HAYYHO-TEXHUYECKOM COMPOBOXKICHUH
pa3pabotku synHbIX [TKO.

CHUC umeer uepapxuuecKyro CTPYKTYPY H BKIFOYAET YCTHIPE OCHOBHBIX
MOJTYJIS:

1. «JIyna» — cripaBoYHbIH MOAYJb, COAEPKAIIUA HH(OpPMALIUIO TT0 OC-
HOBHBIM XapaKTEePUCTHKaM JIYHBI M UCTOPHUU U3yUCHUS CITyTHHKA.

2. «IlepcCrieKTUBHBIC MPOTPAMMBI JUTUTEIBHBIX MWIOTHPYEMBIX ITOJIe-
TOBY.

3. «Jlynnas mporpamma Poccum».

4. «JIynnHas 6aza» — comepXuT WHGOPMAIIUIO 1O MEPCIIEKTUBAM CO3/1a-
HUS JIYHHBIX 0a3 U MPOMBINUIEHHOMY OCBOCHHUO JIYHEIL.

IIpennasnauenne CHC cocTOUT B yNpOIIEHHWH JOCTYyNa K CIPaBOYHOMN
nHdopmanmu 1o Bompocam ocBoeHus JIynsl. [IpakTndHOCTh M 1ETECO00pa3-
HOCTB TIPUMEHEHHS TTOJ00HOT0 POJIa XOPOIIIO CTPYKTYPUPOBAHHOTO 00yJaroIIe-
IO KOHTEHTAa IOATBEP)KIACTCS OIBITOM ITOATOTOBKM KOCMOHABTOB Ha JTare
OKIIL.

[IpencraBneHo HECKOIBKO BapuaHTOB IMpakTuueckon peanuzanuu CHUC:

— B BHJIE OTAeNbHOTO (aitna B popmate cnpasku (.hlp) mist Bepcuit MS
Windows 9x, NT, 2000, XP a1t ”HANBHIYaIEHOTO UCTIONB30BaHus Ha [I1D9BM;
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— B BHUJIE 3JIEKTPOHHOTO pecypca, pa3MeIaeMoro B COCTaBe MOTHOTEK-
CTOBBIX KaTaJIOTM3UPOBAHHBIX 0a3 MAHHBIX IS OOECTICUEHHS AUCTAHIIMOHHOTO
nocrymna yepe3 MHTepHeT.

CTPYKTYPA YUEBHOM JEATEJIbHOCTH KOCMOHABTOB
IO HIIMUD HA TPUMEPE 'EO®U3NYECKUX UCCJIEJIOBAHUI
P.E. Toprames

B HacrosIeM I0KJIaje OCBEIleHa CTOPOHA Iepexo/a yueOHOH aesTelns-
HOCTH KOCMOHABTOB 10 HayYHO-TIPUKJIAJHBIM HCCIEIOBAaHUAM U DKCIIEPUMEH-
tam (HIMMu3) LIIK um. FO.A. I'arapuna ot Tpaauimii k nHHOBarmsM. Onuca-
HBI IPOOJIEMBI ¥ ITyTH UX PELICHHs 10 BOIPOCY YCBOEGHUs Y4eOHOro MaTepHaa
KOCMOHaBTaMH. PaccMOTpeH KOMIUTIEKC HayK, U3YydJaroluii (pu3ndecKkue cBOucCT-
Ba 3eMJIM U OKOJIO3EMHOI'0 KOCMHMYECKOIO IPOCTPAaHCTBA B LIEJIOM U (u3Hde-
CKHE TPOILECCH, IPOUCXOAIINe B TBEPABIX cepax 3emin (reodusmka). Kpart-
KO OXapaKTepHu30BaHbI reopu3nIecKre IKCIIEPUMEHTHI M UX TIPHIMEHEHHE.

nmoaAXOA K IEJAI Or'MYECKOM JAEATEJIBbBHOCTHU
B NPOIHECCE UHTEPUOPU3AIIUAN 3HAHUM KOCMOHABTOB,
EI'O DOPEKTUBHOCTDb HA ITPUMEPE BBIIIOJIHEHU A
SKCIIEPUMEHTOB HA BOPTY PC MKC
E.B. IlonoBa

B nannoi#l pabore ObuTa IMpoaHATU3UPOBAHA IMOATOTOBKA KOCMOHABTOB
o HarpaBjieHusM «HaydHo-TpUKIIaJHbIE HCCIIEIOBAHUS U SKCIIEPUMEHTHD» Ha
Poccuiickom cermente MexayHaponuoit kocmudeckoi crannuu (PC MKC) B
CpPaBHEHUH C TPEOOBaHMSIMHU, MPEABSIBISIEMBIMH MOCIIE MOATOTOBKU IO IIPOBE-
JICHUIO SKCIIEPUMEHTA T10CIIe CTapTa SKUIaXKa.

JIroboe 00ydeHne KOCMOHABTOB IPOXOJMT Yepe3 pedeBOe BO3/CHCTBUE,
KOTOpOE SIBJISIETCSl OCHOBHBIM OpYJIHEM HMHTEpUOpH3aliu. MBI paccMaTpHBaIn
MIPOLIECC UHTEPUOPU3ALINH B TTOJIXOJaX ITOJIrOTOBKH KOCMOHABTOB.

CHoXXHOCTB TIporecca MpohecCHOHATBHOM TOATOTOBKH KOCMOHABTOB 110
Hay4YHOH IpOrpaMMe 3aKITI0YaeTcs B TOM, YTO OH 3aHUMAET OJIHO W3 MOCIETHUX
MecT B 00mIel mporpaMMe KOCMOHABTOB M PE3YNbTAThl MOJTOTOBKH OLIYTHMBI
HE cpa3y Iociie 3aBepUIeHHs] MOATOTOBKU. Pe3ynbraToM mpodeccrHoHaIbHON
MOATOTOBKU II0 KOCMHYECKHM OKCIIEPUMEHTaM SBIISIETCS MX MOCIenyromee
nposenenue Ha 6opty PC MKC. ITosToMy BIUsSHHE TIEIarormyeckoro Bo3eki-
CTBHS 110 JTFOOOMY KOCMHYECKOMY HaydHOMY HalpaBJIEHHIO HE MOXXET KOHTPO-
JIMPOBATHCSl HEMIOCPEICTBEHHO. B pabore 1o aHann3y COBPEMEHHOI'O COCTOSHUS
poecCHOHANBHON TOJArOTOBKM KOCMOHAaBTa IO HAyYHBIM JKCIIEPUMEHTaM
HaMH PacCMaTPUBAIUCh METOIBI M ITONXOMBI IEarOrHUecKOl IesTeIbHOCTH,
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MIPUMEHSIEMbIe B IOJATrOTOBKE, MX 3((EKTUBHOCTh HAa NPUMEPE BBIMOIHEHUS
Hay4HBIX dKcriepuMenToB Ha 6opty PC MKC.

AHAJIN3 JIETPAJIALIMA CTAHIIUI «<MUP» 1 MKC
B.N. Spononos, T.B. [lanrox

Kax noka3bIBaeT OmbIT, B IpoLECCE JUINTENBHONW AKCIUTyaTallud KOCMU-
YECKUX amliapaToB HAOJIIONAETCs TOCTENEHHAas! Ierpajanus UX SKCIUTyaTallioH-
HO-TEXHUYECKHX XapaKTEePUCTHK. B CBs3M ¢ 3THMM BO3HHKaeT Bompoc o0 oboc-
HOBAHHOM IIPUHATHUM PEIIEHUs O MPEKPALeHUN UX SKCIUTyaTauuu. Takoro poaa
npobJyieMa MMeNia MECTO B TPOIecce IKCIUTyaTalid OpOUTaIbHOIO KOMILIEKca
«Mup». OHa, HECOMHEHHO, MOSBUTCA U B XOJ€ MNaJbHEHIIEH 3KCIUTyaTaluu
Mexnynapoaaoit kocmuueckoit craniun (MKC).

VYuuTeIBast 370, OOJIBIION MHTEpEC MpeAcTaBisieT 00paboTKa JaHHBIX MO
Jierpajialiiy cTaHIMK « Mupy, yUuThIBas 3aBEPIIMBIIYIOCS KapTUHY €€ CYyILIeCT-
BOBAHMS, C LIEJIBIO BBISIBIICHUS BUIOB JIETpajallii, IPUYUH UX BOSHUKHOBEHUS U
TEH/ICHIUI pa3BUTHS.

B nannoii pabore ObLT NpOBENEH aHAIM3 JErpajaliyd CTaHIUH «Mup»
Ha OCHOBE JIaHHBIX O HEUITATHBIX CHTYAIMsSX, BO3HHKABIIMX Ha OOPTY, IIyTeM
BBIJIETIEHUS] U3 HUX T€X, KOTOPbIE OTHOCATCA K JeTpajaly dKCIUTyaTallMOHHO-
TEXHHYECKUX XapaKTePUCTUK CTaHIMHU. Bbul BeIZENeH psia GakTopoB UIHTENb-
HBIX TIOJIETOB, BO3JAEHCTBYIOIIMX HAa MAaTEepHalbl, 3JEMEHThl KOHCTPYKLUHU U
000py/IOBaHME CTaHLWH, JlaJlee ONpeNeNsuiach BUABI JIETpagalii, 00beanHeH-
Hble 00muM Qaxropom. [To KaxaOoMy BHAY cocTaBlieH KPaTKWil aHAM3 C OIH-
CaHHEM INEePHOAOB Pa3BUTHs, IPUUNUH BOZHUKHOBEHHUS U BO3MOXHBIX IyTeH pe-
LIEHHs IPOOJIEMBI.

[TogoOHBIM e 00pa3oM mpoBeneHa padbora U o MexIyHapoJHOH Koc-
MUYECKOM CTAHIMM U BBINOJHEH CPAaBHUTEIbHBIN aHAJIN3 XapaKTEPUCTHK IO
Pa3BUTHIO Mpoliecca Jerpajaluy co CTaHuen «Mupy.

MOIEJUPOBAHUE JEATEJIBHOCTU KOCMOHABTOB
B HEHITATHBIX CUTYAIIUAX MOJETA
A.B. Bacunres

Peanmuzanus nr000# KOCMHYECKOW MPOrpaMMBI CBsI3aHa ¢ HAJTMYHUEM OIl-
peleNeHHON CTENeHN pUCKa BOZHUKHOBEHHS HEIITATHBIX CUTYalui (B TOM YHC-
Jie ¥ aBapUIHBIX), KOTOPBIE MOT'YT CO3/IaTh YCIIOBUS, CTaBSIINE B 3aBUCHMOCTb
OT YCIIEITHOTO BBIXOJA W3 YKAa3aHHBIX CUTYallMi HE TOJBbKO 3(dekTuBHOCTH
BBINOJHEHHS JOPOTOCTOSIIEH ONETHOM MPOrpaMMBbl, HO ¥ 0€30MaCHOCTh CaMUX
KOCMOHABTOB. BBIXOZ U3 3TUX CUTyaIMii CYIIECTBEHHO 3aBUCUT OT TOTOBHOCTH
YyeJloBeKa K IOJIETY, TO €CThb HAJUYUS y HEro COBOKYNHOCTH 3HAaHUM, yMeHUi,
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HaBBIKOB 1 PO(eCCHOHANIBHO BaXKHBIX KaueCTB, MO3BOJSIFOIINX POTHBOCTOSTh
BO3HMKIINM CUTYalMsIM, Ype3BBIYAWHBIM OOCTOATENLCTBAM M IPOIYKTUBHO
TPYAUTHCS NPH BBHIIOJIHEHUH NIPOrpaMMBbl HOJIETA.

HccnenoBanus MOKa3bIBAIOT, YTO KaskAas CMOAENMPOBAHHAS U 3apaHee
oTpaboTaHHas TPH TMOJArOTOBKE Ha 3emJie HelITaTHas CUTyauus SIBISETCS I10-
TEHIMAJIBHBIM «PE3€PBOM) YBEJINYEHUS BEPOATHOCTU BBIXOJA HKUMAXKA MUIIO-
TupyemMoro kocmuueckoro ammapara (ITKA) w3 HenmpeaBHAEHHBIX CHUTYyalui,
BO3HHUKAIOIIUX B pEaIbHOM MoneTe. FIMeloTCst Bce OCHOBAHUS JUIsl YTBEP K ICHUS
Toro akra, 4YTO MPU OLEHKE YPOBHS KBAIM(HKALMHA KOCMOHABTa KakK CIelna-
JIMCTa OMacHOW Mpodeccur He0OXOIMMO YUHTBIBATh, PEXKAE BCETro, TAKOW I10-
Kazaresb Kak CIIOCOOHOCTh W yMEHHE YCIIEIIHO PellaTh 33/a4d B HEIITAaTHBIX
ycaoBusix GyHkunonuposanus [TKA.

[IpoGnema npodeccroHaIbHON HaJIS)KHOCTH KOCMOHABTOB B HEIITATHBIX
YCIIOBUSIX JEATEIHHOCTH TPEOYeT CHCTEMHOTr0 IOX0/1a B BBIOOpE HAIIpaBICHHUHA
ee peuleHus. B moxnane paccMaTpuBaroTCs HalpaBieHHs NpodeccuoHanIbHOM
MOATOTOBKA KOCMOHABTOB, YYHUTHIBAIOIINE IICUXO()HU3NOIOrMIECKHUE BO3MOKHO-
CTH U OTpaHUYEHHUS YETIOBEKA, a TAKXKE U3MEHEHUE 3TUX BO3MOXKHOCTEH B 3aBU-
CHUMOCTH OT KOHKPETHBIX YCJIOBUH AEATEIBHOCTH B KOCMUUYECKOM MOJIETE.

K BOITPOCY O TAPAMETPE BE3OHLIMBOYHOCTHA
BBIITIOJTHEHUS ONIEPALIAMA ITPU PABOTE KOCMOHABTOB
C HAYUHbIM OBOPYIOBAHUEM
A.M. I'yropos, B.B. ObyxoBa

[Ipobnema MOATOTOBKH KOCMOHABTOB K MPOBEJICHUIO HAYYHBIX HCCIIEIO-
BaHUI Ha OOPTY MWIOTHPYEMBIX CTAHIIUH — 3TO HE TOJBKO TEXHUYECKas, HO
KOTHUTHBHAs (TI03HABATEIbHAS) TIpoOIeMa.

UeM clioxxHEe TEXHUICCKHH OOBEKT, TeM BaKHEE JeIaTh aKICHT Ha KOTr-
HUTHBHBIC aCIIEKTHI JIEATCIPHOCTH KOCMOHABTOB — HWHTEJUICKTYaJIbHBIC, MBIC-
JIUTEJIBHBIC, TBOPUCCKUE U T.II.

HccnenoBanne mponeccoB MOMydeHUs: U 00paboTKM MHGpOpPMAaIMK JaeT
BO3MOYKHOCTh BBIPa0OTaTh METOJMYCCKUEC PEKOMEHIANNH JIUIsl TIOBBIMICHUS Ha-
JISKHOCTH ONEPATOPCKOMN NMEeATeIHbHOCTH, YMEHBIIUTh KOJIMYECTBO OMIUOOK MPHU
BBITIOJTHEHUH SKCIIEPUMEHTOB Ha OOPTY MIJIOTUPYEMOHN CTaHIMU, W, TEM ca-
MBIM, ITO3BOJISIET MOJYYUTh MPAKTHYCCKUHN PE3yIIbTAT — IOBBICUTH TPOH3BOIHU-
TENBHOCTH pabOTHl KOCMOHABTOB.

HanéxHocTh omepaTopa XxapakTepusyercs psioM (aKTOpOB, Cpelu KO-
TOPBIX MOXHO BBIJCITUTH T'OTOBHOCTH, BOCCTAHABJIMBAEMOCTh U 0€30IMIHO0Y-
HOCTb.

B xavecTBe mokazaTens 0€30MIMOOYHOCTH JUTSI THUIIOBBIX (4aCTO MOBTO-
PAIONIUXCS) OTepaliii MOKHO HCIIONIE30BaTh NOKA3aTelh MHTCHCHBHOCTH OIIIU-
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OOK, KOTOPBI OMPEEIAIOT B pacyéTe HA OJUH BBITOJHEHHBIN alropuT™ (ore-
parmro).

B crmydae mpocreiiniero notoka coObITHI pabOThl omepaTopa CrpaBe-
JIMBO UCIIONIB30BaTh MTyaCCOHOBCKHI 3aKOH pachpe/efeHHs BepOsITHOCTEH:

P,':(N,' -n,')/N,'; )\.,':n,'/(N,'T,'),

rae
P,- — BCPOATHOCTH 0e301IHO0YHOr0 BBITOIHEHUS OHepaHI/Iﬁ i-TO BUA,
)\,,- — HUHTCHCHUBHOCTH OHII/I6OK, JOMYUICHHBIX ITPU BBINOJHCHUHN OICpa-

LM [-TO BUJA,

N; — o01iiee yuciIo onepanuii i-ro BUIA;

n; — YUCIIO OITMOOK MPY BHITIOIHEHUH ONEePAaIlni i-T0 BUA;

T; — cpeaHee BpeMs BBITIOHEHUS OTICPAIlUH {-T'O BUJIA.

BeposTHOCTE 6€30MTHO0YHOr0 BEIMTOIIHEHHS BCETO aJlTOpUTMa (YIUTHIBAs
WHTEHCUBHOCTH OIIMOOK Ai TIPH BHITIOIHCHUN PA3JIUMYHBIX OICpaIiii);:

=X ATk =2(=p)k;
i=1

m
k. Z
P0:| IB'Ze =l =e
i=1

rae

P, — BeposaTHOCTH 0€30IUO0YHOr0 BHITOTHEHUS AJTOPUTMA JICHCTBUM
KOCMOHABTA,

k; — 4YUCIIO BBHIMOIHEHHBIX OIIEPAIU {-T'O TUTIA;

M — YUCIIO PA3UYHBIX BUIOB onepanuii (i=1,2,...,m).

B noxiage paccMoTpeH MoJxo/ MCHONB30BaHUs HA OOPTY POCCHHCKOTO
cerMeHTa MEeXIyHapOoJHOH KOCMHMYECKON CTaHIMKM HHTEPAKTUBHBIX 3D-
MoJIeiell HaydHOTro O0OpYIOBaHUS JUIsl MOJIEPKAaHUsI ONEPaTOPCKOM AesATeNb-
HOCTH KOCMOHABTOB BO BpEMS UIMTENBHBIX ITOJIETOB C IICJBI0 MHUHUMU3AIUH
OMHUOOK BBHIMOJNHCHHUS THUIIOBBIX ONepanuii (03HAKOMJICHHE, Pa3MEIICHUE, MOH-
Tax</JIEMOHTAX) TPU MPOBEACHUN KOCMHYECKUX IKCIICPHUMEHTOB.

MNOJAIOTOBKA OITEPATOPOB — PEHIEHUS U OLIUBKHU
B.B. O6yxoBa, A.M. I'yropos

[TpaBUILHOCTH MIIK ONIMOOYHOCTH PENIECHUS 3aBHCHUT OT TOTO, UCTHHHA
TUIIOTE3a WM JIOKHA. ECIIM THIOTe3a MCTUHHA W OIepaTop NPUHUMAET €€, TO
pellieHre CYUTAeTCsl MPaBUIIbHBIM. ONIMOOYHBIM PEIICHHEM CUUTAETCS CUTYa-
IUsI, KOTJla TMIIOTe3a UCTUHHA, a ONepaTop €€ He MPUHUMAET B CHUITY KaKUX-
00 mpuuKH. B UHKEHEPHOU MCHUXOJIOTHH TAKOTO POJia OINOKa XapaKTepH3y-
eTCsl KaK MpOSBJIECHUE HEBHUMATEIBHOCTH YEIOBEKA, a ONIMOOYHOE pellleHue
Ha3bIBACTCS «OIIUOKOI TepBoro poaa» (o). B curyanuu, koraa rumoresa Jox-
Ha, a ONepaTop MPUHUMAET €€, TAKOe PellieHne — Oe3yYCIOBHO OMIMOOYHO, H ero
MIPUHATO HA3bIBATh «OIMUOKOI BTOpOro poaa» (P).
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OmnepaTop MOCTyMAeT MPaBUWILHO, €CITH MPUHUMAET UCTUHHYIO THIIOTE3Y
C JIOBEPUTEIBHOMN BEPOSTHOCTBIO Pyye=1-00 WM OTKIIOHSET JTOKHYIO THIIOTE3Y C
YCIIOBHOHM BEpOSTHOCTBIO Ppy=1-f. OmepaTop coBepmraer ommoOKy, €Clid OT-
KJIOHAET UCTUHHYIO THIIOTE3Y C BEPOSTHOCTBIO P trye=0 MJIM TIPUHUMAET JIOXK-
HYIO THITOTE3Y C BEPOATHOCTBIO Ppy faise=P.

B noxnage paccMaTpHBarOTCsl BOIIPOCHI TPUMEHEHHSI alrmapaTa MaTemMa-
TUYECKOM MCUXOJIOTUH YIS PEIICHHUS 3ajad IMOATOTOBKH OIEPaToOpOB KOCMHUE-
CKHX ammaparoB. AKIIEHT JeJacTcs Ha HCIOIb30BAaHHE KOHIICIIIUU WHTEPaK-
TUBHOT'O MOJICTUPOBAHUS JJI1 MUHUMU3AIUHU OIIMOOK, CBSI3aHHBIX C HEBHHMa-
TENBHOCTBIO, YTOMIISIEMOCTBIO, JIOXKHOH YBEPEHHOCTBIO OIEPaTOPOB MpPU BHI-
MTOJTHCHUHW TUIIOBBIX OMEPAIUi B XOJI¢ PeaTU3allii KOCMHYCCKUX SKCIICPUMECH-
TOB.

SHEPIT'ETUKA U BUOMEXAHUKA JIBUKEHUM YEJIOBEKA
B CKA®AHIPE ITPU UMUTAIIUU BBICAJIKU HA IIJTAHETY
C.H. ®ununenkos, FO.B. Ilenkun, E.A. [ITupokos, A.Il. DnbaksH

Konnenmust pabotsr B ckadanmpe kocmonaBTa (CK) mpemmoxena
K.3. LlnonkoBCKNUM, KOTOPBIH YeTBEPTh BEKa 00yMBIBAJ peasM3alrio BbIX0/a
YeJoBeKa U3 MexruiaHeTHoro kopabms (MK) B kocMoc, a Takxe BBICAIKY Ha
noBepxHocTh JIyHbl, Mapca n actepounioB, padoras Haj moBecTblo «Bue 3eM-
mn» (Hayata 28 nexaOps 1896 r., 3akonuyena B ampene 1917 r., TOIHOCTBIO
omyburkoBaHa B 1920). iMeHnHo 00 3T0# paboTe Kak O TOYHOM HAyYHOM Mpe-
BUJEHUU OTO3Bajicad A.A. JIeoHOB, COBEpIIMBIIMI MEPBBIA BBIXOI B KOCMOC.
OCHOBOMOJIO)KHUK KOCMOHABTHKHM IPOAHAIU3UPOBAN pa3IN4YHbIE BapUaHTHI
padotsl B CK BHe MK u TpeGoBaHMs K cucTeMe 00ecredeH st )KU3HE e TeTbHO-
ctu (COX).

MexnnaHeTHsIM moneT — peanbHas nepcnektuBa XXI Beka, mo-
9TOMY B HacTosllee BpeMs HAYMHAIOT HCCIEAOBAThCS  MEAMKO-
OMOJIOTHYECKHE M IPTOHOMHYECKHE BOMNPOCH oOecriedeHus: 0e30MacHOCTH
9KHIaXka TP BHIITOJHEHUM ONEPalii Ha MOBEPXHOCTH TUIaHeThl. [lepBhIM 1ma-
TOM B 9TOM HallpaBJIEHHH CTaja MMHTAIUS BBICAJKU B IKCIepUMeHTe «Mapc-
500» Ha 6aze IMBIL. OAO «HIIIT 3Be3nma» obecrieunsio pa3paboOTKy M JKc-
uryatanuio skcriepumenTainbHoro CK «Opnan-3» (Macca 32 Kr, BEHTWISALMOH-
nast COX, u3bprrounoe nasnenue 0,1-0,2 at). B npumepkax ydactBoBaso 11
KaHAuAaToB B skcnepuMeHT «Mapc-500», 5 ucnwiratenein HITIT «3Bezma» u 1
kocMoHaBT PKK «Oneprusay. /IsyMm u3 16 uenosek «Opnan-0O», CO31aHHBIN Ha
ocHoBe Kupachkl «Opnan JIMA», oka3aics HEAOCTYNEH IO aHTPONOMETPUU
n3-3a codeTaHusi BbIcokoro pocra (187,5-190 cm) ¢ GompmmM nepuMeTpom
rpyau (114-123 cm). Otpabotka xoap061 B «Opian-2» U ONepanuii ¢ HHCTPY-
MEHTaMU BbINOJHsUIack ¢ ydactueM 4-x ucnbitatenedt HIIIT «3Be3ga» u 3-x
npencraureneid PKK «3ueprusi» B 2009 r. Ilocne yero TpeHUpOBKU HA Map-
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cogpomMe 4-X KaHAUJATOB (TpPU ydYacCTHHKA BBICAJKH M OJIHMH 1yOiep)
3aBEepPIIMJINCH C MOJOXKHUTENBHBIM pe3yabTaToM B Mae 2010 T.

[TpoBepsunch M 3aKpeIUIsIINCh HaBBIKM BXO0/a/BhIXOAa M3 ckadaHpa
C IMOMOIIBIO BTOPOTO OMEparopa HIM CaMOCTOSITEIbHO, ONPEAENsIach CKO-
POCTB NepeMeEIIeHHs U YCTOHUYMBOCTD XOABOBI C PUKCAI[MEH TOJI0KEHHSI CTPa-
XOBOYHBIX KapaOWHOB M BEHTHJISLMOHHOI'O IIJIAHTA, OLIEHUBAJIACh BO3MOX-
HOCTh CAMOCTOSITEILHOT'O pa3MeIleHHs B Kpecie JJisl OT/AbIXa, BHIOOpa ONTH-
MaJIbHOH MO yCTOMYMBOCTH M HAarpy3Ke Ha TeJ0 MHIUBUAYaJIbHON MO3bI OTABI-
Xa B MOJIOXKEHUU CTOS, BO3MOXKHOCTh BCTABAHUS HA OJHO KOJIEHO, BCTaBaHUE
13 TOJIOKEHHUS JIeKa NMPHU HCIOJb30BAHUU MOAPYUYHBIX HMHCTPYMEHTOB WU
TIOAJIEP)KKA BTOPOT'O OIepaTopa, Ieliee rnepeMenieHne, a Takxke paboune orme-
payu NO pa3pylIEeHUI0 KOHIVIOMEPATOB PErojinTa ajbIECHIITOKOM, B3SITUIO
po0 TPYyHTA WJIM TIeCKa C MOMOIIBI0 COBKA M 3aXBaTa, YIaKOBKH UX B KOH-
TeiiHep. B mpomecce MonenupoBaHUs BHEKOpPaOENbHOW JeSTENbHOCTH
MaKCHMAaJIbHOHN IPO/IOJDKUTEIBHOCTH OBUT MPOBEJIEH JBYXYacOBOM TECT Ha Be-
sospromerpe B BeiBemieHHOM CK u mpoBepeHa ero coueTaeMocTb ¢ 3KCIepu-
MEHTAJIBHON cHUCTEeMOM MeIKOHTponsA. B uTOre mnonydeHsl CpaBHUTENBHBIE
nmansbie peructparpn DK u UCC ¢ moMompio cucteMbl «Somnomedy» ¥ miTat-
Hoit cuctembl CK «bera-08» npu sneprorparax (OT) or 1,5 mo 11 kkan/MuH.
YCC wucnbitatens BappupoBaia oT 48 1078 ya/MuH B NOKOE M BO3pacraja
oT 84 1o 145 ya/MuH B 3aBUCHMOCTH OT BEJIMYMHBI MEXaHUYECKOH Harpy3Ku
(50-150 BrT). [To manusM m3menenuss UCC B 3aBucumoctu ot IT ompeneneHo,
4To 1pu npedbBanny cuasi B «Opnan-O» T mocruranu 2 kkain/mud. OHH yBe-
JIMYUBAJIMCH 10 3 KKaJ/MUH B mo3e oTabixa cros. Ilpn xoanbe mo ropusoH-
TaJIbHOW MeCYaHON MOBEPXHOCTH CO cKopocThio 2—3 km/4 OT cocraBisuin 4—
6 kxan/muH, a npu orbope npod DT yBenuumBanuck 10 7-8 kkam/muH. OT
JocTuraan Makcumyma 10 KKajg/MuH ITpY HEIITaTHBIX ONEpalysx BCTABaHUS C
KOJIEH MJIM BCTABAaHUS U3 MOJIOKEHUS JIeXka ¢ OMOpO Ha MHCTPYMEHT NpH MOJ-
JIEpAKKe BTOPOro orneparopa.

WccnenoBanusi Ha MapcoipoMe HEoOXOIMMO INPOAOIDKUTH B YCIOBHSIX
TIepECEeYEeHHOr0 penbeda MECTHOCTH W NpHU OOJbIIEM peXHMe H30BITOYHOTO
JIaBJICHMS, KOTJla HepreTuka pabounx omnepanuii B CK Moxer cyniecTBeHHO
MIOBBICUTHCSL.
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Cexuus 10. «K.3. [IAOJKOBCKHUM U ITIPOBJIEMBI OBPA3OBAHUSI»

HOBBIE BUOTPAOUYECKHUE CBEJEHUSA O JIMITAX,
BXOIVBIIUX B KPYI' OBIIEHUA K.3. HUOJIKOBCKOI'O
B BOPOBCKE (1880-1892)

E.B. Apxuniesa

B BopoBck, HeOonbII0N ye3 bl neHTp Kamyxckoli ryOepHuH, yIuTeIh
Matematuku K.D. [luonkoBckuii npuObuT u3 Ps3anu He mo3gHee 24 sHBaps
1880 r., 1 Kpyr ero oOMIEHHs IOMOIHWIN KBApTHPOCAATIYNKH, MPEIoiaBaTeln
BopoBckoro ye3mHOro y4wmidina, CiyKallfe pa3indHbIX YUPEeXKISHUH ropoja.
HoBrle Onorpaguueckue CBEACHUS O JIUIAX, BXOMUBIINX B Kpyr oOmeHus 1{u-
OJIKOBCKOT'0 B BOpOBCKe, MOXKHO ITOYEPIHYTH Ha CTPaHMIAX ajJpec-KajeHaapen
Y MaMATHBIX KHIDKeK Kanyxckoil ryoepHuH, KOTopble He ObUIN 3a1eHCTBOBaHBI
TIPEABITYIINMH UCCIIE0BATEISIMHU.

OcHoBanHoe B 1808 T., bopoBckoe ye3nHOe yuwiuiie ObBUIO TpexKiace-
HBIM U HEMHOT'OYMCIIEHHBIM. MaJIbuiKH, BO3pacT KOTOPBIX cocTaBisii ot 10 mo
16 ner, n3y4anu 3akoH BOXKHii, CBAIIEHHYIO U IIEPKOBHYIO HCTOPHIO, MaTeMa-
THKY, PYCCKHUH SI3BIK, TeOrpadHuIo, pycCKyl0 M BCEOOIIYI0 HCTOPHIO, YACTONHCA-
HHe, YepueHHe, pUCOBaHHE.

OCHOBHBIMHU TIpeIMETaMH cocTosiiero B 12 xiacce Tabenm o paHrax
[{nonkoBckoro ObuM apudMeTHKa U reoMeTpusi (0e3 10Ka3aTenbCeTB). DTH Ke
IIpeZIMETHl YueHbIH npenoaaBan u B 1889 r., Oymyun yke THTYISIPHBIM COBET-
HUKOM, 1 10 (eBpaist 1892 r., moka He ObUT IepeBEACH «B BUAAX IMONB3bI CITYXK-
661» B Kamyry. Kpome Toro, u 3T0 nmoarBepkaeHo JOKYMEHTAJIbHO, C CEHTSOPS
1889 r. u B Teuenue 1890 r. 3a HeMMEHMEM CIIENUAINCTA YUEHBIH MpenofaBai
YepueHue, PUCOBAHWE M YWCTOINMCAHHWE, JAaBAJI YPOKH HCTOPHH M Treorpadud,
Jlensl 4ackl C JPYrHMMHU TperojasarensMu  yumnuma. OpHako B ajpec-
KaJeHJapsax Takod HHPOpPMAIMU HEeT, yKa3aHBbl JINIIb CBOOOHBIEC BAKAHCHH.

C 15 ¢espans 1889 r. Koncrantun DyapoBud BpeMEHHO ObLT Ha3Ha-
YEeH CMOTPUTENIEM YUYWIHIIA, XOTS CBEIEHHs 00 3TOM [0 HAC AONUIM JHIIb B
JIOKyMEHTaX, COCTaBJICHHBIX [[MOJIKOBCKMM Ha TOCTy cMoTpuTeis. B ampec-
kaneHaape Ha 1889 r. cBeneHus 3Ty He 3Haudatcs. M 3aech HET HUYETO yIUBU-
tenpHOro. lltatHeiM cmoTputenem L{nonkoBckuii OBITh HUKAK HE MOT — CTa-
Tyc He mo3Bossul. Jla Koncrantnn DnyappoBnd uM u He Obu1. OH OBUT JHIIB
HEMPOIOJDKUTEIBHOE BPEMsI HCIIOIHSIOIIUM JO0DKHOCTh CMOTPHTENST YUMITHIIA,
IpUYeM He 1o mTataM. J[oJDKHOCTH IITaTHOrO CMOTPHTENS B 3TO Bpems, 10 1
maprta 1889 r., yucnunacs 3a .M. JlanoxunsiM. OueBUIHO, JUPEKTOPY HAPOI-
ueix yuwnuny Kamyxckoi rybeprnn JI.C. YHKkoBckoMy B eBpanie 1889 r.
CPOYHO TOHAJIOOMJICS CITMCOK HCIBITYEMBIX Ha 3BaHHE YUYUTENsS U IEpBBIA
KJIaccHBIM unH 1o bopoBckoMy ye3nHoMy yuwnuily, a .M. JlagoxuH B 3T0
BpeMsi MOT' OTCYTCTBOBATH 10 npuunHe Oone3Hu. U Toraa, cornmacHo npeanuca-
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o Imutpust CemenoBuua ot 15 despanst 3a Ne 107, Koncrantun Dxyapo-
BUY COCTAaBWJI HEOOXOJIMMBIH €My CITHCOK B KauecTBE HCIOJHSIONIIETO JOJDK-
HOCTb CMOTPHTENS YUMIIHIIA.

O mTaTHBIX CMOTPUTENSIX YYHJIHINA pa3roBop ocoOwiid. Ha MoMeHT mpu-
ObiTust [{nonkoBckoro B BOpOBCK MITaTHBIM CMOTPHUTENEM YYWIININA SIBIISUICS
Anexcannp CrenanoBuu TonmaueB, 3aHUMaBIIMM 3TOT mocT ¢ 1865 r. Kon-
CTaHTHH DayapnoBH4 ObICTpO correncsi ¢ ToamMayeBbIM, U MEX HUMH YCTaHO-
BUJIOCH TIpUsTENbCKOe obmeHne. [locne BHe3anHoi KoHUMHBI Ajekcanapa Cre-
naHoBuua B 1881 r. mITaTHBIM CMOTPUTENEM YUHIIUIIA CTAJl CTATCKUN COBETHUK
Ednm Ounmnmosny OUIHIIIOB, MPOCTYXUBIIHN Ha 3TOM ITOCTY 10 KoHna 1884
r. Haymo npusHatecst, uro orHomenus @unurnmosa u [{nonkoBckoro OblIN HATS-
HyTbIMH. EduM DuimnoBnd, Be4HO BBIpaXKaBIIMH HEJOBOJBCTBO IO ITOBOAY
3aKpBITHIX (hopTOoUyek Ha ypokax KoHcTaHTHHA DyaproBHuya, BCeria UX OTKpPHI-
BaJ, a y4EHBIH, CTpaJaBIINiA YaCTHIMHU IIPOCTYJaMH, (POPTOUKH CIEIOM 3a HUM
3akpbiBas. Kanaunatypa ®@ununmnoBa Ha MOCTY IITATHOTO CMOTPUTENS HE yCT-
pauBayia u HavanbcTBO. Eme B stHBape 1884 r. JI.C. YHKOBCKUIT oOpariancs K
MONeYnTeNnt0 MOCKOBCKOTrO y4eOHOr0 OKpyra ¢ Ipoch00i BBIBECTH M3 COCTaBa
YUMUIIHMIIHOTO COBETA HITaTHOrO cMoTpuTens yuunuma E.®. dununnosa 3a He-
OpexxHoe OTHOIIEHHE K paboTe ¥ Ha3HAYUTh €T0 YYUTENIEM UCTOPHH M reorpa-
¢un Ha Mecto BbIOBIBatomero u3 yuwmuma M.U. YuctskoBa. BepositHo, Ha
MECT€ IITATHOTO cMOTpUTens OUINNIOB OCTANICS, O YUEM CBHUJETENBCTBYET J10-
KYMEHT, COCTABJICHHBI MM Mo3aHee. BO3MOXKHO, MPUUMHON MHOCIYKUIT TOT
¢axT, yTo UHCTAKOB MepeaymMain yBOJBHATHCS M MPOJOIDKANl 3aHUMATh JOJDK-
HOCTb yuuTess uctopuu u reorpaduu. Ho venonro. [oromy uro B 1885 r. du-
JunmnoBa ¥ YnCTAKOBa MOMEHSUTH MecTaMH, HO DUIIUIIIOB CIIY)KUTh B JOJDKHO-
CTH y4YuTeNs, MO BCell BUAMMOCTH, OTKazanca. Komnexckuil cexperapp MBan
MBanoBnY UKCTAKOB OCTaBUII MOCT IITATHOTO cMOTpUTens bopoBckoro yesaHo-
ro yunnuuia B koHue 1887 r. C 1888 r. no sHBaps 1889 r. B 1omKHOCTH ITAT-
HOT'O CMOTPHUTENS CIYXWI TUTYJSIpHBIA coBeTHUK Winbs Muxaitnosuu Jlago-
KHH, KOTOpPBIN ObUT iepeBenieH B bopoBckoe yesnHoe yumnuiie u3 Kaxyxckoro
ye3maHoro yuwnuma B 1886 r. B 1888 r. JlagoxxuH ObUT Ha3HAUCH HCIOIHSIIO-
UM JIOJDKHOCTH ITATHOTO CMOTPUTENIS, ¥ TOJIBKO B 1889 T. OKOHYATENEHO OBLT
YTBEpXkJEeH B JOIDKHOCTH. Wikt MuxaiiioBud OCTaBMII OJIarONPUSITHBINA OT3BIB
00 ypokax Ilmomkosckoro. [locnme Jlamokuna, B ampene 1889 r., mraTHBIM
CMOTpHUTENIeM yurauia siBisiics Uibst AnekceeBud JIroOUMOB, KOTOPBIN 3aHU-
MaJI 3Ty JI0JDKHOCTh B TE€UEHHE OJHOr0 roaa. JIroOMMOB BBICOKO IIEHMJI IE/Iaro-
ruueckoe TBopuecTBo KoHcTaHTHHA Dayap0BUYa, OH BOCTOPKEHHO OT3bIBAJICS
o [luonkoBckoM-niearore B cBoeM otdere. B Hauane 1890 r. Ha MecTo mTaTHO-
ro cMOTpuTens ObUT Ha3HaueH ViBaH MIBaHOoBHY 3BEKOB, paHee CIYKHUBIIHI B
TapycckoM ye3qHOM yduiuiie, ¢ KOTOpeIM Yy LIMONKOBCKOTo 3aBA3alIuCh JIpYy-
JKECKHE OTHOIICHUSI M KOTOPBIH IOJIOKHUTENFHO OT3bIBajica 00 yuntene L{mon-
koBckoM. OueBuiHO, B 1892 r., korma Koncrantun DayapoBud ObLT TIepeBe-
neH B Kamyry, M3BekoB ocraBaincs Ha 3Toit gomxHocTd. B 1898 r. B cTenax bo-
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POBCKOI'0O ye3JHOr0 YUMJIUIIA KOJulerd M3BeKoBa Mo3ApaBIIsiiy €ro ¢ 25-1eTuem
Telarortieckoi esitenbHocTy. ViBany MiBaHOBHYY OB MpernofHeceH MpUBeT-
CTBEHHBIN ajipec, B KOTOPOM CpeAr MOANUCEH MpernoAaBaTeaed yIuania Mox-
HO BUETh noanuck I{uonakoBckoro. MoxxHO MPeaNONI0KUTh, YTO HAXOAACh HA
ciyx0e B KaxykckoM ye3aHOM ydwiuine, YYeHbI HE IepecTaBaj oOImaThes ¢
koneramu U3 bopoBscka.

Pycckuii s3pIk B yuummiie NpenogaBal KOJUIeKCKUi cexperapb Hukonait
BacunbeBuu Pymsinnes. 1 aBrycra 1887 r. Pymsnues Obu1 nepemenien u3 bo-
POBCKOrO ye3aHoro y4ywinumia B PaHHeHOyprckoe yesgaHoe yuwiuine. Ha ero
MECTO M3 3TOr0o y4wiuina ¢ | aBrycra Toro ke roja ObUI IepeBeIeH MOJIONON
YUHUTENb PYCCKOTO s3bIKa, cocTosmui B 12 xiacce tabenmu o panrax EBrenuii
NBanouu Camoiinos. O nepeMerieHn MOXKHO y3HaTh U3 apXUBHBIX JOKYMEH-
ToB. CBefieHUs O chayxamux bopoBckoro yesgHoro yuwiauima B ajapec-
KaneHaape Ha 1888 r. cocTaBiIeHBI YK€ C yU€TOM 3TOr0 MepeMelIeHusl.

3akon boxwuii B yunnuiie npenojaBai 4wieH coBeTa IEepKOBHOT0O OpaTcT-
Ba mnpemnogooHoro [MagpnuyTus, BopoBckoro 4yaoTBOpIA, HACTOATEIH COOOPHOM
LepKBY, cBsleHHUK Bacunwuii [1aBnosuu Kazanckuit. BozamoxHO, OH cocTosut B
poxactBe ¢ Oparbsimu Kazanckumu, 3HakoMbIMH KoHcTaHTHHA DmyapoBuya Mo
Boposcky u Kamyre: VIBanom AnekcaHApOBHYEM, CIyXalllUM Ka3HA4eWCTBa,
KOTOpBIM cHadaia *ui B bopoBcke, a mo3aaee nepedpaics B Kamyry, u Amek-
ceeM VBaHOBHYEM, IpOTOMEpEEM, 3aKOHOYUMTENIEM, IUTATHBIM CMOTPUTEIEM
Kamyxckoro emapxuaiabHOro >KEHCKOro yumnuina. M BromHe BO3MOXHO, 4TO
nMmeHHo Bacunuii [TaBnosuu Kazanckuii mosnakomut [{uonkosckoro ¢ MiBanom
AnexcangpoBudyeM KaszaHCKHM, KOTOpBIH MO37HEE paccka3an o0 y4E€HOM CBO-
emy Opaty Anekcero MBanosuuy KazaHckomy, a TOT MOCOIEHCTBOBAT YCTPOIi-
ctBy KoncrantrHa DnyapaoBuua Ha cryx0y B Kamykckoe enapxuanbHoe JKeH-
CKO€ YJWIIHIIIE.

B konue 1887 r. UCHONHSIONMM JOMKHOCTh YYUTENS UCTOPUHU U T€O-
rpadun ObIT Ha3HAYEH JCHCTBUTENBHBIN CTYAEHT MOCKOBCKOIO yHHUBEPCHUTETA
Esrennii Cepreesuu EpemeeB, no0Opslii npusitens L{noiakoBckoro, kK KOTopoMy
Koncrantun Oayapaosuy yacto HaBenslBaics B roctu. B 1889-1890 rr. Epe-
MeeB JIeniI ¢ [{MOIKOBCKMM CTaBKY YUHUTENsS UCKYCCTB, a B 1890 1. oH ObLI Te-
peseneH B Kanyry. Torna-To u npunuiock MojienuTh €ro cTaBky Mex KoHcran-
THHOM DnyapnaoBudem, M3BekoBsiM U CamoiiioBbiM. EBrennii CepreeBud ObLT
OueHb paj u3Bectuto o nepesoje B 1892 r. B Kanyry Hunonkosckoro. B Kamnyre
OH TOABICKAJI KBapTUpPy A ceMbd KoHcTaHTHHA DayapaoBuya HEMOJANeKy OT
CBOETO JI0Ma, J1a0bl MPOJIOIKUTH TECHOE OOILEHUE C YUEHBIM.

B asrycre 1893 r. Ha nepBoii kBaptupe L{nonkosckux B Kanyre B cembe
YUYEHOro ciayuyuiach Tparenus: ymep chiH JleonTtuil. Koncrantun DayapaoBud
OYEeHb CHJIBHO MEpPEeKUBaAJI, TEM OOJiee, YTO O CMEPTH y3HAJ He cpasy: nozapada-
ThIBasl PENETUTOPCTBOM, B 3TO BpeMs OH Haxonawics B cene CokonsHuku bo-
POBCKOrO ye3aa, B uMeHuu nomeniuka JImutpus Sxosnesuua KypHocosa. Mo-
JIOAOH y4WTenb ObUT TalHBIM BO3JABIXaTeNeM Mo ABYM aouepsiMm KypHocoBa.
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XKenanne cozepuars npeaMersl 000kaHus ObIIIO HACTONBKO CHIBHO, YTo L{nomn-
KOBCKHUI HE OTKa3ajcs OT 3aHATUH Jake MOCe TOro, Kak NMOKUHYN BbopoBck.
KypHOCOB OBUT mpenBonUTENIeM ABOPSIHCTBA BOpOBCKOTO ye3ma, NeHCTBUTEIh-
HBIM CTAQTCKHUM COBETHHMKOM, KOTODBIH, COIJIaCHO CBOEMY CTaTycy, OJHOBpE-
MEHHO SIBJISUICS IpeACeAaTeNeM U ABOPSIHCKOH ONEeKH, U YE3QHOTO 3€MCKOro
coOpaHusi, ¥ Ye3/IHOTO 0 KPECThSHCKUM JieJlaM TPHCYTCTBHS, M YE3JHOTO IO
BOMHCKOH ITOBUHHOCTH NMPUCYTCTBHS, U YE3JHOTO MO MUTEHHBIM JieJaM MpUCYT-
CTBHS, TIPEJICEATENILCTBYIOIUM B TIODEMHOM OT/IEJIEHHUH, TIOYETHBIM MUPOBBIM
cyneeil. Kpome Toro, JMutpuii SIkoBneBud sABIsUICS NpeAceaaTeneM ye3aHOro
yaunuuiHoro coseta. IIpenonaBateneii bopoBckoro ye3qHoro yuunuiia cpeau
YJIEHOB YYWJIMIIHOTO COBETa, IOMHUMO INTAaTHOTO CMOTpHUTEN ydunuma Jlago-
XKHHa, He ObII0. MOXKHO TPEIION0KHUTh, YT0 MMEHHO oT Jlagmoxkuna KypHocoB
y3HaJI O TaJaHTIMBOM yuuTene mareMaTHkH llunonkoBckoMm u mompocun Kon-
CTaHTUHA DJyapA0BHUa MO3aHUMATHCS C €r0 10YEPbMU.

B 1892 r. E.C. EpemeeB oka3zan MaTepUalibHYIO MOJJIEPKKY YUYEHOMY
NIPY W3JaHUM HAYYHOTO TPyAa «A3pOCTaT METAIUIMYECKUH YNpaBIIeMbIi», Kak
n C.E. UepTkoB, yuuTenb MEHUs], C KOTOPHIM YYeHbIH oOmasics cHavaia B bo-
poBcke, 3ateM B Kamyre. Boamoxxkno, ¢ Cepreem EBrenbeBuuem L{noiakoBckuii
MO3HAKOMMJICS uepe3 ero oria, Esrenus Monosuua YepTkoBa, 4jeHa ye3aHOrO
YUWIUIHOTO COBeTa, mporouepesi biarosemenckoro cobopa, KOTOPHI BpeMs
OT BPEMEHH, IO IIAPCKUM JHSIMY, PUXOJUIOCH Mocemars yueHoMy. HaBepHsi-
ka, Koncrautun Dnyapnosuu ObiBanm y UepTKOBBIX, M, HaBepHsKa, UepTKoB-
MJTaIINHA UCHOJHSUT JUTS HETO Ha KJIABUIIHBIX JIIOOMMBIE MEJIOANH, KaK OH 3TO
Jenan nosaxee, B Kamyre.

BbeiBan Koncrantun Onyapnosuy u y MiBana Bacunsesuua Illokuna, mto-
OuTENs DK30TUUECKUX PACTEHUH U )KUBOTHBIX, B KOTOPOM Halllell pyra 1o JIy-
me. Oten llokuna, xynen Bacunuii ViBanoBuu IllokuH, SBJSUICS TUPEKTOPOM
obmrectBeHHOro OpatheB IIporomonoBeix Oanka. OH Takke OBLT TJIACHBIM TO-
poackoii nymsl, kak ¥ [1.M. IMonexaes (1836-1901), npunamnexaBmmi K u3-
BECTHOM B ropojie JUHACTUHM KYIILOB W IPEANPUHUMATENCH, YIEH YEe3JTHOTO
nofgatHoro npucyrcteus. OauH u3 celHoBed Ilerpa MuxaiinoBuua, I'eopruii
IerpoBuu (1867-1942), ne Tompko yuwmicst y KoHcrantuHa OpyaproBuua
(1867-1942), HO m XxOpomIO 3amoMHMUA yunuTesst [{noakoBckoro, 1 MHOTO pac-
CKa3bIBalI O €ro ypokax cBomM jeTsM: Aunekcauapy (1894-1963), Hukomaro
(1896-1977), Bepe (1899—1987), Anne (1903—-1993), Bnagumupy (1906—1970),
KOTOpBIE B CBOMX BOCIIOMHHAHHMSX YITOMSHYJIM paccKasbl OTIA.

B 1880 r., xorga npuexasumii B bopoBck LlyonkoBckuii ObUT IPUHAT HA
kBaptupy CokoioBbIX, OpaTy BapBapsr EBrpadoBnsbl, Oymymieli sKeHbl y4eHOTO,
obuto 10 sret. B 1889 1. 19-nerumii MiBan EBrpadouu CokoioB yxe ObLT TiIac-
HBIM YE€3JHOI'0 3eMCKOro coopanusi. XoTsi ceMbsl L[MONKOBCKHMX K ATOMY Bpeme-
HU TPOXKMBaJa OTJEIHHO, MOXKHO NPENNONOXKHUTh, YTO llMONMKOBCKMI ObLT B
Kypce BCeX JieJl, CBSI3aHHBIX ¢ 3eMCKHUM HaMECTHHYECTBOM B ye3Je u3 ycr MBana
EBrpadosuua, noo B boposcke, kak u no3anee B Ilepempinuie, Kyna Obu1 Ha-
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3Ha4YeH Ha CiyxOy cBsuieHHUK CokonoB, KoHCTaHTHH DyapioBud B JpyxKe-
ckoM oOmennn ¢ ViBanom EBrpadoBuyeM Bceria MHTEpecoBasCs COOBITHUSIMU
OKPYXAIOILIEH KU3HHU.

3Hast 0 ToM, 4TO L{MOMKOBCKMI 4acTO XBOpaj, HE CIEAYeT UCKIIoYaTh
ero obmenne B bopoBcke ¢ ropoackuM Bpadom, kouM B 1889 r. sBisics Koi-
nexckuil aceccop san MBanosuu Ilporacos.

BoiBobl.

CoxpaHuBIIMECS A0 HAIUX AHEH aipec-KaleHAapH U MaMsITHbIE KHHXKU
Kamyxckoli ryOepHUH SIBISIOTCS LIEHHBIM HCTOYHHKOM HCTOPHYECKHX M OMO-
rpaYecKuX CBENEHHH, KacalomMXcsi OKpyXeHUs lIMOomKOBCKOro, KOTopble
CMOTYT IOIMOJIHNATH 0a3y JaHHBIX O 3HAKOMBIX Y4eHOro B BopoBcke, a 3Ha4HT 0O
YKU3HH, NEarorn4eckoi AEATENIbHOCTH M HaydyHOM TBopuecTBe camoro Kon-
CTaHTUHA DayapaoBuya. J[is uccienoBaTenei, KpaeBeIoB 3TU CBEJCHUS UMEIOT
TIEpBOCTETICHHOE 3HAYEHHUE, TaK KaKk OOpOBCKUIl meproa u3Hu L{nonkoBckoro
MEHee U3y4eH N0 CPABHEHUIO C KATTY>KCKUM MEPUOIOM.

IF'OCYJAPCTBEHHAS IOJAEPKKA .
HAYYHO-TEXHUYECKOI'O TBOPYECTBA JETEU
C.K. Huxynums, I''A. ITonTasen, 3.1. Tyrosa

VY4acTtue B MPUOPUTETHOM HAIMOHAJIBLHOM IpoekTe «OOpa3oBaHue» Ta-
JIAHTJIUBBIX, CIIOCOOHBIX JIETEH paccMaTpHUBAeTCsl B MEPCIIEKTHBE KaK yCIOBHE
coxpaHeHHs TeHO(OHAa CTPaHbl U MOATOTOBKU MHXXEHEPHBIX KaJpOB IS TITy-
OOKOI MOEpHHM3aIlMM TNPOMBIIUIEHHOCTH WM Pa3BUTHS Hayku. Hampasienne
«[ocynapcTBeHHas MOJIEP)KKA TAJAHTIMBONH MOJIOJAEKH» OOECIIEUMBAET BO3-
MOXXHOCTH JUIsl Pean3alid MHHOBAI[MOHHOTO MOTEHIMata MOJOAEKHU B COIHU-
aJIbHO-KOHOMUYECKOM M KYJIBTYPHOM pPa3BUTHU perHoHoB Poccuiickoit ®ene-
pauuu. OHO peanu3yeTcsi B COOTBETCTBUM C Yka3zoM [Ipesunenta PO Ne325 ot 6
ampenst 2006 r. «O mepax rocyjapCTBEHHOM MOAAEPKKU TaJIaHTINBOW MOJOJE-
XKI» ¥ 00ecIieunBaeT peajbHyl MOMOIIb CaMbIM OAapEHHBIM BOCIIMTAHHUKAM
YUPEXKISHUH JOIMOIHUTENFHOrO 00pa30BaHus eTeH, OPUEHTUPYET TEXHUYECKH
TPaMOTHYIO MOJIOJEKE Ha TIPOAOIDKEHHE 3aHIATHH JTIOOMMBIM JEJIOM.

3a mATh JIeT peann3alyy HarpaBJeHUs] HEMOCPEJICTBEHHO BOBJICUECHEI B
Hay4HO-TexHn4eckoe TBopuecTtBo (HTT) mecaTku ThICSY MIKONBEHUKOB, CTYIEH-
TOB, IEJaroroB JONOJHHUTEIFHOIO O00pa30BaHUs, TPEHEPOB, PYKOBOAWTEIEH
00pa3oBaTENbHBIX YUPEKICHHUI.

denepa’bHBIM IIEHTPOM TEXHHYECKOTO TBOPYECTBA yJaIUXCS MPOBEJIe-
HBI COTHU (DMHAJILHBIX COPEBHOBAHUH IO aBHa-, aBTO-, CY/J0-, PAKETOMO/IEIIN3-
My, paauocniopty u kaptuary. C 2006 r. mo 2010 r. BximountensHo 8§94 o0y-
yaroumxcs B Bo3pacre ot 14 g0 18 ner cranu naypeatamu npemuii [Ipesunenra
P® no uroram ciopTUBHO-TEXHUYECKUX COPEBHOBAHMH, KOTOPHIE OBUIN ITPOBE-
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JIeHbI COBMECTHO ¢ MHMHHUCTEpCTBOM 00pa3oBaHus 1 Hayku Poccuu n cropTus-
HBIMH (hefieparusiMi CTPaHEbL.

HawnGonpiiee konmuuecTBo nodeaureneil U npu3époB B TEXHUYECKHX BH-
Jlax cropra 3a 3TH rofapl (476 mpemuii) MOATOTOBWIN YUPEXJIEHUS TOMOIHH-
TeNnpHOro obpazoBanust aeteil u3 10 pernoHoB, YTO OTpakaeT OOLIMH YpPOBEHb
MIOATOTOBKA B KOHKPETHBIX CyObekTax P® 1o KOHKpPETHBIM HAaIpaBIECHUSIM
HTT ywamuxcs.

HNEPCIIEKTUBbBI IPUMEHEHUSA
TEXHOJOI'NYECKUX KOCMHUYECKHUX AIIITAPATOB
CBEPXMAJIOT'O KJIACCA B YYEBHOM IMPOLECCE
ABPOKOCMHUYECKHUX CIHEIIMAJIBHOCTEM
B.1. Maiioposa, A.C. ITonos

3HaHMs, MOJTy4YaeMble B BBICIIMX YUEOHBIX 3aBE/ICHMSX, MOXKHO pase-
JIUTH Ha TEOpETHYECKUe, MPHoOpEeTaeMble Ha JIEKIHUIX, U MPAKTHIEeCKUe, ITPpruod-
peraemble B jaboparopusix. OAHAKO [O-HACTOAIIEMY OHU YCBAaUBAIOTCA CTYy-
JICHTOM B TIPOIIECCE TPYIOBOH JEATENbHOCTH, HANIPHUMED, ITPU MTPOSKTUPOBAHUH
peanbHbIX u3aenuil. B coyuae cnenuanpsHOCTEN a3pOKOCMUYECKON TEMATHKU —
IIpU NpoeKTUpoBaHMM KocMuueckux ammapatoB (KA). Ilpaktuky nomoOHOro
poAa CTyIEHT MOXKET MPHOOpEeCTH, Kak MpaBHiIo, JIMIIL 10 OKoHYaHHU BY3a.
Uro0bl HE YIIIMHATH B CBSI3U C 9THM Npolecc 00pa30oBaHMs, B BEAYIIUX YHUBEP-
CHTETax MHpa CTyJAEHYEeCKUMH rpynnaMu cozgarorcsi KA yxe Bo Bpems oOyde-
nust B BY3e. Oro ammaparsr tuma CubeSat u CanSat. Pons nogo0Hsix KA 1o
MIPEUMYIIECTBY y3KOCIEMaIN3UpOBaHHass — oOpa3oBaTenbHas, TaK Kak ara-
partbl MoJOOHOr0 Kijlacca HE B COCTOSHUM KOHKYPHPOBATh C TEXHHKOM, cO3Jia-
BaeMOM MPEANPUATHSIMHI a9POKOCMHUUECKOIH OTPaCIIH.

B noknane paccMaTpuBaercst HOAXo[ k mpoexTuposaHuio KA cBepxma-
JIOro Kjacca C HCIIOIb30BAHUEM TEXHOJIOIMIl HEKOCMUUYECKOIO Ha3HAUCHHUS.
[TomoOHble anmapatsl, B CHITy OOJBIIOrO KOJMYECTBA HOBBIX MW M PEILICHHH,
MIPUMEHSEMBIX TIPH UX CO3JaHHM, HauOojee MHTEPECHBI C TOYKH 3pEHHUs] 00pa-
30BaTeNbHBIX TPOEKTOB B PaMKaxX HAayYHO-HUCCIEIOBATENbCKUX paboT CTy/eH-
TOB, a TaKXKe KypCOBOI'O M JUITIOMHOIO IIPOSKTUpOBaHUs. Bo3MokHa Takxke
MOCTaHOBKA SKCIIEPUMEHTOB aCMPAaHTaMU /ISl JIUCCEPTAIMOHHBIX padoT.

[NepcriexTnBO# co3nanust Takux KA B 00pa3oBaTeNbHBIX HEJSIX SIBISETCS
HE TOJIBKO IIMPOKO paclpoCTpaHEeHHas! B 3alaJHbIX YHUBEPCHTETaX IPOBEpKa
BO3MO)KHOCTH HCIIONIb30BaHHMS Ha HHUX 3JEKTPOHHBIX KOMIIOHEHT HEKOCMHYe-
CKOTI'0 IPUMEHEHHs], HO TaK)Ke HallpaBJeHHe, CBSI3aHHOE C OTPa0OTKOM IPHUHIIH-
MMMAJIbHO HOBBIX KOCMUYECKHX JIBIDKHTENIEH (COJHEYHBIE Iapyca, TPOCOBBIE
CHCTEMBI, HOBBIE THIIBI JIEKTPOPEAKTUBHBIX JABHUTAaTelei), KOTOpPbIE UMEIOT He
TOJBKO 00pa30BaTEIbHYIO MEPCIEKTHBY, HO TAKKe BaXKHBI JUIS IIEJIeH, CBs3aH-
HBIX C BHEAPEHHWEM HOBOH KOCMHUECKOH TeXxHHMKH. HeoOXomuMmocTs cosnaHus
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Ha KA cBepxmaioro kjacca pas3jIM4YHbIX HCHOJHUTENBHBIX YCTPOMCTB CO3AaET
emé OJHO MEepCIIEeKTUBHOE HalpaBJieHHEe, CBA3aHHOE C TEXHOJIOTHEW oTpaboTKH
9JIEMEHTOB KOHCTPYKIMH TaKOTo THIIA.

D¢ dexTHBHBIM HHCTPYMEHTOM JUIsl peaju3alliii COBPEMEHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTUH B HACTOSIIEE BPEMS SBJSIETCS TAK)KE KOCMUYECKHH MO-
HUTOpHHT. COBpEMEHHBIE METOMBl JHMCTAHIIMOHHOTO 30HAWPOBAHUS 3eMIIN
(/133) mo3BONAIOT MONYYaTh OTPOMHEIC OOBEMBI WH(pOPMAIMHU, BKIFOYAOIICH
n300pakeHns1 3eMJIM U3 KOCMOCa NPAaKTHYECKH BO BCEX JUAIla30HAX JUIMH BOJH
AJIEKTPOMArHUTHOTO cCIieKTpa (OT YIbTPadHOIETOBOrO /0 JAalbHEro WHQpa-
KpacHOTo 1 paJnoanana3oHa).

B MoCKOBCKOM TOCyTapCTBEHHOM TexHHYeckoM yHuBepcutere (MI'TY)
M. H.D. baymana B pamkax peanuzanuu mnpoekra «Kocmuueckuil amnmapar
«baymanen» (2003-2006) 6but coznman lleHTp mpuéma U 0O0pabOTKHM TAHHBIX
J33. B xauecTBe Ha3eMHOro MPUEMHOrO KOMIUIEKCA HUCHOJB3YETCsl MpUEMHAs
cranims «YHuCkaH-24» npou3BojacTBa MHXEHEPHO-TEXHOIOTMYECKOr0 IEHTpa
«CxaHOKo».

B  nokmane  mpuBomsTCS  pe3yNbTAaThl  peaNu3aliyd  HaydHO-
00pa30BaTENBHBIX IIPOSKTOB CO3JaHUSI CTYJIEHYECKUX MHKPO-, HAHO- U THKOC-
nyTHUkoB «baymaneny», «baymanen-2», «Ilapyc-MI'TY» u ucnomnb3oBaHUS
uHpopmarnuu /33 B yaeGHOM Tporiecce.

TEXHOJIOT'MYECKU KOCMUYECKUMN SKCIEPUMEHT
«[MAPYC-MI'TY»
B.U. Matiioposa, A.C. [Tomos, I.A. Paukun, H.A. HeposHsrii, I.B. AdmutoHOB

OpHOW M3 aKTyaJbHBIX NPOOJEM KOCMOHABTHKH SIBIISIETCS OTpabOTKa
TEXHOJIOTUH pa3BEpThIBaHMs conHeuHoro mapyca (CII). B xocmoHaBTHKE TIOS-
BIJIOCH HAyYHOE HarpaBJIeHHE, CBA3aHHOE C OTPaOOTKOW HOBBIX TEXHOJOTHH W
MIPOBEIEHUEM JKCIIEPUMEHTOB Ha CIEHUAIBHBIX TEXHOJIOTMYECKUX CITyTHHUKaX.
OpHako TPOBEAEHHE HKCIIEPUMEHTOB Ha OOJBIIMX KOCMHYECKHX arlnaparax
(KA) mpencraBinsiercst 3aTpaTHBIM, MOATOMY HaWOOJBIIYIO aKTYaJbHOCTh JaH-
HOE HalpaBJIeHHEe MOXXET NMPHOOPECTH NPUMEHUTENHHO K TEXHOJOTMYECKUM
MHUKpPO- M HaHOCIYTHHUKaM, KOHCTPYKIHMS KOTOPBIX, B CHIy CHENU(pHUYHOCTH
3aJ]a4yy, CYLIECTBEHHBIM 00pa30M YIPOLIEHA, a MO3TOMY C YCIEXOM MOXET
OBITH HCIIOJNB30BaHA B CTY/ICHUECKHX MTPOEKTaX.

KoHCTpyKIMM Takoro THIla OTHOCATCSI K KJIAaccy HEHTpPOOEXHBIX, Oec-
KapKacHBIX, KpYTHOrabapuTHBIX. B HUX MaKCHMMalbHO HCTONB3YIOTCS (pakToOphI
KOCMHYECKOTr0 M0JI€Ta (HEOrpaHUUEHHOE IIPOCTPAHCTBO, HEBECOMOCTD U IIy0o-
KU BaKyyM), KOTOpbIe HEBO3MO)KHO BOCCO3/1aTh B 3€MHBIX YCIIOBUSIX B IIOJIHOM
00bEME OIHOBPEMEHHO. JTO SBJISIETCS] IPUYMHON NPUHINIIHAILHONW HEBO3MOXK-
HOCTH IOJHOLEHHOM Ha3eMHOH OTpabOTKU PACKPBITHS CBETOOTPANKAIOIIETO
MOJIOTHA.
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Jls pewennst 5To npobieMsl pa3paboTaHa MporpaMma Io3TaIHON OT-
pabOTKH KOHCTPYKIIMH B YCIOBHAX KOCMUYECKOT'O MMOJETa:

1) orpaboTKa TEXHOJOTMU Pa3BEPTHIBAHMS KPYMHOTaOapUTHOW TOHKOII-
nénouHoit koHCcTpykuuu CII 3a c4ér nepBOHAaYaIbHBIX MHEPLMOHHBIX CBONCTB
sKcriepuMenTanbHoro KA;

2) oTpaboTKa TEXHOJOTWU Pa3BEPTHIBAHHS KPYIMHOTaOApUTHOW TOHKOII-
nénounoit koHcTpykuuu CII ¢ ocymectBnenuem nopackpyrkun KA B mponecce
Pa3BEPTHIBAHUSA C LIENBIO YBEIMUEHUS pa3MEpOB PACKPHIBAEMON KOHCTPYKIIUH;

3) orpaboTKa TEXHOJIOTHH MEPEOPUEHTAIINH SKCIIepUMeHTaNbHOro KA;

4) nonropemenHsiii nonér KA c CII;

5) paseépteiBanue KA ¢ CII Ha opOuTe, MO3BOJISIONIEH OJHO3HAYHO OT-
JIETTUTh BO3MYILICHMS, BBI3BaHHBIE BIUsSHHEM atMmocdepbl Ha opbouty KA, or
BO3MYIIEHUH, BBI3BAHHBIX JJaBIEHUEM COJTHEYHOIO CBETA;

6) OCYIIECTBIIEHHE SKCIEPUMEHTOB 1O OpOUTaIbHOMY MaHEBPUPOBa-
HUIO.

DKcnepruMeHTaIBHON 0a30i MOTYT BBICTYIATh: TPEThsl CTYIEHb PaKeThI-
Hocutens «Coro3y, maccuBHbIN KA, a Taxoke kocmuueckas cranuus. Kocmuue-
CKUM CETMEHTOM 3KCIIEPUMEHTa B IOCIEAHEM CIIydae sIBJISETCS CBEpXMablil
TexHonornuecknii KA — nukocmyTHUK (Maccoll MeHee 1 KT) ¢ pacKpbIBaeMon
JIBYXJIONACTHOM OecKapKacHOW TOHKOILIEHOYHOW KOHCTPYKIMEH. DTOT armapar
3aIyCcKaeTcsi KOCMOHAaBTOM BO BPEMsI BBIXOJA B OTKPBITHIM KOCMOC C HCIIONIB30-
BAHUEM CHENUAIBHOIO TPAaHCIOPTHO-IIYCKOBOIO KOHTelHepa. HazeMHBIM cer-
MEHTOM 3KCIEpHUMEHTa SIBJISETCS CETh ITYHKTOB NMpHéMa WHPOpMAIMU U LEHTP
YIpaBJIEeHUsL.

[Mpumenenne CIT mo3BOMUT HE TOIBKO OCYIIECTBIIATH MEKOPOUTAIBHBIC
T€OLIEHTPUYECKUE U TEIMOIEHTPUIECKUE TIepeEThl 0€3 pacXxoJ0BaHHsI TOIUINBA,
HO Tarke (OpMHUpPOBATH HEIKBATOPHAIBHBIE IE€OCTAIIMOHAPHBIE OPOUTHI, TIONA-
JIaTh B JOMOJHUTENbHBIE TOUYKH JIMOpanuu Juisi MoHuTOoprHTa COJNHIA, OCyIle-
CTBJIATH ynpaBiieHue opueHTranuen KA.

IMEPCIIEKTUBBI PA3BUTHUA KOCMHUYECKOI'O OBPA30OBAHUA
B KABAHCKOM (ITPUBOJIXKCKOM)
®EJEPAJIBHOM YHUBEPCUTETE

P.A. Kamees

[IpuMeHeHNEe CITYTHUKOBBIX METOJIOB W TEXHOJIOTHI 00ECIIeYHBAcT BbI-
COKYIO OMEPAaTUBHOCTH MOJYYEHUS! MPOCTPAHCTBEHHBIX NAHHBIX U MPEUU3UOH-
HYI0 TOYHOCTh HAOJIOJATENBHON HH()OPMAIUK O MPOCTPAHCTBEHHOM IOJIOXKE-
HUU MTYHKTOB MOBEPXHOCTU 3€MJIM U €r0 U3BMEHEHUHN ¢ TEYEHUEM BPEMEHU. DTO
Ype3BbIUAHO Ba)KHO JJISl PEHICHUs 3aJlad BBICOKOTOYHOI'O I'€OJUHAMHUYECKOTO
MOHHUTOPHUHTA NPUPOJHBIX SIBICHUN, WHKEHEPHO-TEXHUUYECKUX COOPYXKEHUH U
KOMMYHHKAIIWA, 00ecredeHus] 0e30MacHOCTH KHU3HEACATCIEHOCTH, BBIMOHE-

298



HUSl TeO0JIOrOpa3BEIOYHBIX, H3BICKATENbCKUX, KaJacCTPOBBIX U 3€MIIEYCTPOU-
TENBHBIX paboT, a TaKKe JJIsi CBOEBPEMEHHOTO OINOBEHICHHUS W MUHHMHU3ALHUN
MOCTEACTBUNA Ype3BbIYAlHBIX INPOUCIIECTBUNA, HUMEIOIUX T'€OJINHAMHUYECKYIO
IPUPOAY.

Cxka3aHHOE BBIIIE NO3BOJISIET TOBOPUTH O HECOMHEHHOH 3aMHTEpECOBaH-
HOCTH JIMHAMHYHO pa3BHBatomeiics skoHoMukH Pecrryonukn Tarapcran B BbI-
MOJTHEHUU COOTBETCTBYIOIMX HAYYHO-TEXHUYECKUX MPOTrpaMM U B MOATOTOBKE
BBICOKOKBAJIM(HUIIMPOBAHHBIX CIIEIHAINCTOB B 00JaCTH MPUMEHEHUS] KOCMHYe-
CKUX METOJIOB TOJTyYEeHHs] BBICOKOTOUHOM HaOmoaaTenbHoi HpOopMaliy, pas-
BUTHSI MH(PACTPYKTYpHl MPOCTPAHCTBEHHBIX JAHHBIX M PEIIeHMs] Teoje3nde-
CKHX 33/1a4 ONepaTUBHOIO MOHUTOPHHIA TEPPUTOPUH PECITYOIIHKH.

B Kazanckom (IlpuBomxckom) denepaipaom yHusepeurere (KOY), ko-
TOPBIA SBJISETCS OJHUM U3 BEIYUIMX LEHTPOB OTEYECTBEHHOTrO OOpa3OBaHUs,
HAyKH ¥ TPOCBELIEHUs], 0CO00 LEHHBIM OOBEKTOM KYJIbTYPHOI'O Hacleausi Ha-
ponoB Poccum, HakoruieH OOraThlii ONBIT 00pa30BATENBLHOM, HMCCIIENOBATEINb-
CKOW M TPOW3BOJICTBEHHOW NEATENLHOCTH B PA3JIUUHBIX O0JIACTSX KOOPIHHAT-
HO-BPEMEHHOI'0 HAaBUTallMOHHOT O 00ecTeYeH s, HETOCPEACTBEHHO CBSI3aHHBIX C
WCIIONIb30BAaHUEM  TJIOOAIBHBIX  HABUTAIIOHHBIX  CIHYTHHKOBBIX  CHCTEM
I'JIOHACC/GPS. O0ydueHue CTYJICHTOB IO aCTPOHOMHYECCKMM M T€Oje3Mde-
CKUM TUCLHUIUIMHAM B yHUBepcuTere npooautrcs ¢ 1810 r. m moromy mmeer
rIIyOOKHe 1 AaBHUE Tpaauiuu. B HacTosmee Bpems MHcturyrom dusnku KOY
OCYIIECTBIISIETCS] TOATOTOBKA CTY/IEHTOB 110 HaIlpaBjeHHo OakanaBpuata «I'eo-
JIe3us M IMCTaHIIMOHHOE 30HaupoBaHue» (mpodmip «Kocmuueckas reopesust u
HaBHUTrauus»), B TEYEHHE Toja IUIAHUPYETCS OTKPHITHE MEKANCHUIUTUHAPHON
MarucTpaTypsl IO 3TOMY HAIpaBJICHHUIO. 3aHSATHUS MPOBOIATCS BBICOKOKBAJIH-
(UIMpoBaHHBIME TIpodeccopaMu W mpernoaaBaTensMu VMHcTturyra QU3uMKH U
BBINTyCKAIOIIEH Kadeapsl aCTPOHOMHH U KOCMHUYECKOW T'e0/Ie3UH, YTo obecre-
YHMBAET BBHICOKHI YPOBEHB MPOQECCHOHATIBHBIX KOMIIETEHIINH BBITYCKHUKOB, UX
BOCTPEOOBaHHOCTh HA PHIHKE TPYHa, YCIIEIIHOE TPYAOYCTPOHCTBO M JajbHEH-
LIMHA KapbepHBIA PoOCT.

BoopyxeHHble HOBeIel CIyTHUKOBOM ammapaTypodl Npenu3HMOHHON
TOYHOCTH U BCEMH HEOOXOIMMBIMU COBPEMEHHBIMHU TPOrPaMMHBIMH CPEJICTBa-
MU 00pabOTKH pe3yNbTaToB W3MEPEHUH, CTYAEHTHI Kadenpbl acTPOHOMHU H
KOCMHYECKON T'€0/Ie3UN yJacCTBYIOT B BHIMOJIHEHUU MIPOEKTOB T'€0JUHAMUYECKO-
IO MOHMTOPHHTA ITOJIOKEHUH MTyHKTOB OIOPHBIX r'eo/ie3nueckux cerei Pecmy0-
mku Tarapcran u 00beKTOB OyayIel YHUBEpCHaIbI.
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KOHUIENTYAJIbHASA ITOJJAYA
BA30BbIX HTH)KEHEPHBIX JUCHHUIIJINH
JJIA PEAJIM3AIIMUA KOCMHUYECKOI'O OBPA3OBAHUSA
A.A. Ilepexxorun

Kak u3BecTHO, HBIHCITHEE COCTOSIHUE OOpPa30BaHUS IO IIEIOMY PSIY
BAXHBIX TO3UIMHA  OTXOAWT BCE Jaibllie OT pealu3allidl  MEUTHI
K.D3. [TuonkoBckoro o co3mpanuu cepsl pazyma B ero Haubolree 3penoit hopme,
KOTOpast ObUTa OBl ClIOCOOHA B Oy IyIIIEM OCYIIECTBIIATh TPaHAMO3HYIO IIpeodpa-
30BaTEILCKYIO JIESITEIBHOCTh B KOCMOCE B MACIITa0aX IUBUITA3AITUH.

He cekper, uro Takue Oa30BBIC WH)KEHEPHBIC KYPCHI, KakK, HalpuMmep,
kypc «Teopermyeckass mexanuka» (TM) TpaIuIIMOHHO BOCHPUHHUMAETCS CTY-
JICHTaMHU B KaYECTBE OJIHOTO M3 CAMBIX CIIOXKHBIX 00Ie00pa30BaTEIbHBIX MPEI-
MeTOB. HOT/1a OH BEI3BIBACT OTUYASHUE HE TOJNBKO Y ONMPEACAEHHOW YaCTH CTY-
JICHTOB, HO M Y HEKOTOPBIX IpenojaBaTenacii. OTMETHM JIBE OCHOBHBIC TPUYMHEI
YKa3aHHOTO UMHKA Kypca TM (4 OTOOHBIX €My JUCIUTUINH).

Vike u3 HazBaHUs ocHoBomonararouero it TM counnenus U. Heroto-
Ha «MareMaTHyecKre Hayaia HATypaJbHOU (Qriiocopum» cleayeT Hepa3phIB-
Hasl CBSI3b 9TOM HayKH C MaTEeMaTHKOH M €€ CTpeMIJIeHHEe K OIMCaHHI0 Hanboee
00IIMX 3aKOHOB Pa3BUTHS MPUPOJBI. TakuM 00pa3oM, KOMIUICKCHBIN XapakTep
9TOM HayKu TpeOyeT OT CTyJeHTa TBEPAOro 3HAHUS CMEKHBIX MPEAMETOB, TIpe-
JK7e Bcero, MateMaTuku. OueBUAHO, MPABUIIBLHO MpemnojanHbiil kypc TM B on-
PENENEHHOM CMBICIIE CTAHOBUTCS TEPANCBTUYCCKUM pPeaOWIUTAIIMOHHBIM KYp-
COM, TIOCKOJIbKY HAITOJHSCT MPAKTUYCCKUM COJCPKAHUEM MATEMATHUCCKHE
METOJIbI, H3YYaBIIHECs paHee B aOCTPAKTHOM BHJIC.

Bropoii npo6iemoii, Kak HEOJHOKPAaTHO YKa3bIBaJIOCh, SIBIISIETCS HEyMe-
HHUE CTYJICHTOB CAMOCTOSTEIBHO YUUTHCSA (OCOOCHHO Ha MIIAMIIUX KypcaX, KO-
rna mydaercs TM). [ToMuMo HapylIEHUS MPUHITUIA TOCTEIICHHOCTH, 3TO TPU-
BOJIUT K HAKOIUICHHUIO HETIOHSATHIX TEPMHHOB W, TEM CaMbIM, BEI3BIBACT JaJTb-
Helee MOHKeHne Ko3(@uilmeHTa WHTEUIEKTa — IMaJCHUe CIIOCOOHOCTH K
00y4YeHHIO.

Bwmecre ¢ rem, TM, onpenensiBiias MUpoBo33peHue YeaoBeuecTBa U €ro
TEXHUYECKHUE TOCTIKECHUS Ha MPOTsHKeHUH mocienuux 300 ¢ JIMIHUM JeT, B
TOM YHCIIC B OCBOCHUH KOCMHUYECKOTO MPOCTPAHCTBA, TPEOYEST MOHMMAHUS HE
TOJBKO CO CTOPOHBI BCSKOTO COBPEMEHHOI'O0 MHXKEHEpa, HO U JIoboro obpaso-
BaHHOT'O YEJIOBEKA.

Kak ke ymydnmTh CrioCOOHOCTh CTYICHTA 00YyJaThCs M yCBaWBaTh U3Y-
YEHHOE, U3MEHSST METOUKY npenojaBanus? He mpocTo o0yierdyurs yreHne ma-
Tepuana Mo Kypcy, a YAYYIIUTh OTHOIICHHE CaMOro CTYACHTa K U3y4aeMOMY
MIPEMETY ¢ TIOMOIIBIO IPUMEHIEMOT'0 METO/Ia MPETOJaBAHMS.

OueBHIHO, 00yUYEHHE CTYICHTOB CBEPTKE MPENOJaBACMbIX JAHHBIX Ha-
MPSIMYIO CBSI3aHO C YMEHHUEM IPEJCTABIIATh U3ydaeMbIe paszeibl Kypca B BUJC
OJIOK-CXeM BMeECTe ¢ MOHMMaHueM, uto TM — 3T0 He KECTKas CTPYKTypa, a
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KHMBOE JIEPEBO, POCT KOTOPOro 0OECIIeYHBAETCSl IOMCKOM PEIIeHN OCHOBHBIX
3aj71a4q HayKu.

[ToMO4b CTy/IEHTY YBHUIIETh CBSI3b MEXKIY TEM, UTO MY JOJIXKHO OBITH U3-
BECTHO paHee M3 Kypca WM CMEXHBIX JUCHUIUIUH, C TEM, YTO eMy Naércsi Ha
KOHKPETHOM 3aHSITHH — OJIHA M3 OUEBUIHBIX MPOLEAYp CBEPTKH HHOpMAIHK:
BBIJISTIUTH HOBOE, ITOBTOPHUB M3BECTHOE. VX0 M3 3a/1a4 KOHIENTYaIbHO! MOo-
Jlauu Kypca U 00y4eHHsI CTYACHTOB CBEPTKE M pa3BEPTKE AHHBIX JUIsl o0erde-
HUSI MX [TOCIIEIYIOIIEr0 NPaKTHIECKOro IIPUMEHEHUS, CTPOSITCS 0030pHBIE JIEK-
LUK TI0 pa3jieniaM Kypca, KOTOpble 0cOOeHHO 3((EeKTHBHBI MPU HPOBEIACHUU
MIpe/IPK3aMEeHAIMOHHBIX KOHCYIbTalui. MiMess B pacnopshkeHHH BeCch apceHall
N3YYEHHBIX METOIO0B, MOXHO PsiJ] (hOPMYJI MOJTYIUTh WHAYE, YEM 3TO JaBajoch
B Kypce. Hammpumep, ¢hopMyiy Uit CKOPOCTH M YCKOPEHHUS TOUKH TIPH 33aHUN
€€ JBIDKEHUS B TOJIIPHBIX KOOPAMHATAX MOXKHO YSICHUTH C ITOMOIIBIO TEOPEM
CJIOKEHHUSI CKOPOCTEH M YCKOPEHUH (KOTOpble B Kypce OyAyT M3ydaTbes TO37-
Hee).

OO0cyxaeMble WIed MOXKHO C YCHEXOM NPUMEHHTh M TPH OOydeHHUH
CTY/ICHTOB TaKOMY TPaJIUIMOHHO TPYJHOMY JIsl OCBOEHHS Kypcy, Kak «Comnpo-
TUBJICHWE MAaTEPUAJIOBY, U APYTUM KOMIUIEKCHBIM JHCIMIUIMHAM.

JAESTEJBbHOCTD JETCKO-IOHOIIECKOI'O IIEHTPA
KOCMHUYECKOT'O OBPA30OBAHUA «'AJTIAKTHUKA»
B PYCJIE HEJATOT'MYECKUX UJEM K.3. IUOJKOBCKOI'O
N.B. Banosa, A.1O. KoHoHoBa

B 3moxy cOBpeMEHHOCTH BaXKHOH 3ajmavedi 00pa3oBaHUs SBISETCSA pas3-
BUTHE KocMuueckoro mbiiuieHus. Konerp XX — nauano XXI croneruii xapakre-
pU3yeTcs MOSIBIICHUEM B TIEarOTUYECKOM JTUTEpaType HOBBIX TEPMHHOB: «KOC-
MHYECKOe 00pa30BaHUE», «KOCMUYECKas Teaaroruka». Kocmmueckoe odpaso-
BaHHE TIOHMUMAETCSI KaK PacIIMpPEHUE BO3ZMOXXHOCTEH JIMYHOCTU, PACKPBITHE €&
BHYTPCHHETO MUpa, HPaBCTBCHHOro Havayia. KocMudeckast melaroruka CTaBUT
3amaueil OTOOp M CHUCTEMaTH3alMi0 KOCMHYECKOW HWH(pOpMaluy, pa3padoTKy
CICIMATBHBIX CPEJICTB Pa3BUTUS HHTEPECOB U CIIOCOOHOCTEH JIMIHOCTH, TPUE-
MOB HCCIICJIOBATEIILCKON aanTaiuy peOéHKa K BO3ACHCTBHIO KOCMOCA, CITOCO-
0OOB aKTHBHOT'O OCBOCHHUS BceneHHOM.

IMenarornueckue uaen L{HONKOBCKOTro HAXOMAAT CBOE BOILIONICHUE B JIesi-
TENBHOCTU J[eTCKO-FOHOIIIECKOro I[EHTpa KOCMUYECKOro oOpa3oBanus «l amak-
Tuka». OCHOBHBIC 33aJIa4M €r0 JIESITCIBHOCTH: MPOIATraHa CPEAd Kaly)KCKUX
IIKOJFHUKOB 3HAHUN O KOCMOCE, OpraHM3anus Y4eOHO-HUCCIICTOBATEILCKON U
CIIOPTUBHO-TEXHUYECKUI PaOOTHI C IEIBbI0 Pa3BUTHS TEXHHYCCKOT'0, HHTEIICK-
TYaJIbHOTO W TBOPYECKOTO MOTeHIMana aerei. [lemarorn omuparorcs Ha pa3HoO-
o0pa3ue mporpaMm ¥ METOJIOB, TCOPETHUECKUX TCHJICHIIHUIA, KOTOPHIC MPEICTaB-
JISIFOT COO0M OCHOBY KOCMHYECKOT0 00pa30oBaHusl.
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B kamyxckoM peruoHe IEHTp TPaJUIMOHHO SIBJISIETCS OPraHU3aTOPOM
MEpONPUATHA KOCMMYECKON HANpaBIEHHOCTH: MEXAYHApPOIHBIX, BCEPOCCHUIl-
CKUX M TOPOJCKMX KOH(EpeHLMH 10 KOocMuueckod Temarnke («YemoBek—
3emisi—Kocmoc», «Crapt B Hayky», «lOHocTh. Hayka. Kocmocy), dhecrusaneii
Bo3ayxomaBanusi («PasznonserHoe HeOo Kaiyrm»), KOHKYPCOB-BBICTaBOK
(«Konkypc rnazamu gerei», «B3nér»), COpeBHOBaHMIA JIETAIOINX MOJeNeil Ha
kyook K.3. [[nonkoBckoro, KocMHYeCKUX OIMMIHAJ (B TOM YHCIE B paMKax
MeponpusITHH, NOocBSIMEHHBIX S50-netnio monéra B kocMoc HO.A. Tarapuna),
(ecTrBayell MIKONBHBIX HAYYHBIX 00mIecTB («MBbI 1MO3HaéM KOCMOC»), TOPOJ-
CKUX TNpa3mHUKOB («Mbl — gern ["amaktukm»), Bcepoccuiickux urp («Ilomér
TIPOJIOIDKAETCS).

[IIkOJIBHUKY MPEACTABIISIOT CBOU Y4€OHO-MCCIIE0BATEIECKUE POEKTHI.
I'oTOBACH K HUM, €TH 3HAKOMATCS C TPYAaMHU YU€HBIX, KOHCTPYKTOPOB. OHU
y4yaTcsi CTaBUTh NPOOJIEMBI M PElIaTh WX, IPOSKTHPOBATH CBOIO JESITENBHOCTD.
B xozme 3ammrhl mpoekTa y MIKOJIBHUKOB (DOPMHUPYIOTCS YMEHUsI MPOBOIUTH
peduieKcHI0 TOCTIKEHUM U HeyJad, OCHOBBI IIOCTPOEHHUS IIJIaHOB Ha Oymylee.
Bcé 310 popMupyeT LIEHHOCTHO-CMBICIOBYIO c(hepy JTUYHOCTU JeTeil u MoJo-
JIEXHU, [IEHHOCTHBIE MPUOPUTETHI, UAEATbl HPAaBCTBEHHOCTH. Y4YacTHE B MeEpo-
MIPUSITUSIX CIIOPTHBHO-TEXHUYECKOH HANpaBIICHHOCTH NAET BO3MOXHOCTH 00Y-
YaIOIUMCS BUAECTh CBOM PE3YIbTAaThl U CTPEMHUTHCS K UX JaJbHEHIIEMY COBEp-
LIEHCTBOBAHUIO.

JlocTikeHnsl BOCIIUTAHHUKOB MO3BOJISIFOT TOBOPUTH O TOM, YTO KOCMHM-
gyeckoe 00pa30BaHUE UMEET BCE BO3MOXKHOCTH JJIsl TMYHOCTHOIO POCTa, CaMo-
MO3HAHUS, CaMOpPEaIN3allMd ¥ CaMONPOrHO3MPOBAHMS MOAPACTAIOLIETO MOKO-
JICHUSL.

MPUBJIEYEHUE B HAYKY YUAIIIUXCS HAYAJIbHOM IIKOJIbI
IIYTEM PEAJIN3AIIUU TPOT'PAMMOBI
«HAII TOM — BCEJIEHHAS1»
H.b. CxangapoBa

OO0pasoBaTenbHas MporpaMma Jyisl y9aluxcsl HadyainbHOW IKombl «Hamn
oM — BceneHHas», ceTeBbIM NPOEKTOM 110 BHEJAPEHUIO KOTOPOH 3aHUMaeTcs
MyHununansHoe 00pa30BaTeIbHOE yUPEXJIEHUE JOIOIHUTEIBHOIO 00pa3oBa-
HUS feTeil «J]eTcKo-IoHOoecKu i eHTp KocMudeckoro oopasoBanus «I axakTu-
ka» T. Kaxyru, cBoeil 1enplo CTaBUT NPHBICUCHHWE MJIAJMNIMX [IKOJIFHUKOB B
HayKy. OyiHa U3 BakKHEHIIeH ee 3a7a4 — He TOJNBKO 00ydyeHHe Habopy 3HaHUH,
YMEHHH U HaBBIKOB, HO M ()OPMHUpPOBAaHHE TBOPYECKH IyMAIOIIEH JIMYHOCTH.
[IIkoJbHUKY HENB3sl OCTaBaThCS B CTOPOHE OT HAYYHBIX OTKPBITHH COBpPEMEH-
HOCTH, OJHAKO, YTOOBI IIOHATh CYTh HOBEHIIMX OTKPHITHI M OLEHUTh MX BaX-
HOCTh, HEOOXOJIMO UMETh CIIOKHUBILNYIOCS KapTHHY Mupa. [locTpoeHune kapTH-
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HBl MHpa — CJIOXHEWIINH TICHXOJIOTrO-IIEearornueckuii Ipolecc, Haubonee
yIa4HO PeaIM3yIOIINIiCS Ha OCHOBE HHTETPUPOBAHHBIX YUE€OHBIX KYPCOB.

JlanHas oOpasoBarenbHasi MPOrpaMMa HMHTETPUPOBAaHA B OKPYXKAFOLIHH
MHp, TEXHOJIOTHH, W300pa3UTENbHOE HCKYCCTBO, MY3BIKY, UTEHHE, PYCCKHI
SI3BIK, MaTEeMaTHKy, (U3MYECKHUe 3aKOHBI M XMMHUUYeckue ¢opmyisl. MHTerpa-
LIUsI, OCYILIECTBIIsIEMasi B paMKax OIPEJeNIEeHHOr0 Kypca, MpU3HaHa WLTIOCTPH-
pOBaTh CoOJep)KaTeIbHBI KOMIIOHEHT, MPEJOMIISsl ero 4yepe3 HpU3MYy IpYTHX
YueOHBIX JUCIMIUINH, YTO BECbMa Ba)KHO JJISl IIPOrPAMMBI B [IETIOM.

Bropoii BaxHeiimed 0cOOCHHOCTHIO MPOTrPaMMBbI SIBIISIETCSI MPOSKTHBIN
METO/I, HCIIOJIB3YIOIIUICS B KAUeCTBE KOHTPOJIS MOCIIe KaXI0ro paszena. Vsro-
TOBJICHWE MAaTEPHAIBHOIO, H3aiHEPCKOro, WHTEIUIEKTYaJbHOI'O MIM KOM-
IUIEKCHOTO IIPOEKTAa M COOTBETCTBYIOLIEH IOKyMEHTallMd K HeMy HauOoiee
TIOJTHO OTCJIEKMBAET yPOBEHb 3HAHWH M yMEeHMH oOyuaromuxcs mmo teme. Eciu ¢
paHHEro BO3pacra MpHydaTh AeTeld K MO3HABaTENbHOH U TBOPYECKOH AESTEINb-
HOCTH, TO y HUX Pa3BUBAETCS MBITIMBOCTh YMa, THOKOCTh MBIIUIEHHS, HAOIO-
JIATENBHOCTD, MaMsITh, CIIOCOOHOCTh K OLIEHKE M CaMOOIIEHKE, YMEHHE BHIETh
MpOOJIEMBI U MX PEUICHUs, CIIOCOOHOCTh NPENBUAETD, TIIYOOKO MOHUMATh TPH-
YHHHO-CJIEJICTBEHHBIE CBSI3M M JIpYTHe KayecTBa, XapaKTepHbIE ISl MHTEILICK-
TYyaJbHO PAa3BHUTOr0 YeJIOBEKa.

Tperbeit MeToIMUECKOH OCOOEHHOCTHIO 3aHITHI 1O TAHHOMY KypCy SIB-
JISIeTCS JIeITENIbHOCTHBIA TOAXOA, IeJIeCO00pa3HOCTh NMPUMEHEHHs KOTOpPOTro
JUIl TIOCTPOEHUsI yueOHO-TI03HAaBaTEILHOIO TIpoliecca oueBUIHA. [Ipu aTOM
obecrieunBaeTcsi MakcUMallbHasi YMCTBEHHasi M TBOpYECKash aKTHBHOCTh yd4a-
M CSl.

UYeTBepToil 0COOCHHOCTBIO SIBISIETCS peayu3anys audQepeHpoBaHHO-
ro nozaxoza kK odyyaronmmcs. JJuddepennumanms ocymecTBisieTcs Ha CoepKa-
TEILHOM W METOAMYECKOM YPOBHsX. Tak, akTyajau3auusi 3HaHUH ¥ yMEHHH
JIOJDKHA TIPOXOINTH HE TOJBKO B pa3sHoi (hopMe, HO U Ha pa3HOM COJlep KaTelb-
HOM YpOBHE, IOCKOJIbKY Oarak 3HaHWH y pasHbIX O0YYaIOUIMXCS Pa3JIMueH.
[TocTanoBKy mpo0IeMBbl PEKOMEHIyeTCs CTaBUTH Cpasy Iepes BCEM KOJUIEKTH-
BOM, a BAPHAHTbI THIIOTE3 TP ATOM OYIyT pa3HOOOpa3HBbI, KaK M MyTh UCCIEN0-
BaHMs NpoOseMbl. B kadecTBe McTOYHMKA MH(OpMAIMU MOTYT OBITH BHIEO-
(parMeHT, KHUTaA, KOMITBIOTEpHAs ITporpaMma, pacckas yuauteins. Cyrb audde-
PEHIMAIBHOrO MOX0/Ia B TOM, YTOOBI KaXK/IbIii y4eHHK BHIOpas Haubosee npu-
€MJIEMBIH TSt ce0s1 M TOCTIPKEHNS 1IENH ITyTh. 3aKpeIuieHne MepBUYHBIX 3HAHUH
JIOTUYHO TIPOBOJUTH CO00IIA, YTOOBI JIETH MOTJIN TO/IEIHUTHCS CBOMMH BBIBOJIA-
MU, II0Ka3aTh NPEHMYIIECTBA CBOEro HMcTOYHWMKa WH(popmammu. OtpaxeHue
TIOTYYEHHBIX 3HAHWH B NMPAKTUYECKOH NESTENbHOCTH JIOJKHO OBITh BapHaTHB-
HO, YTOOBI KaXIblii peOEHOK MOI' ONepeThCs Ha CBOW BEAYIIUH THII TTaMSTH,
3aJIeliCTBOBATH JIIOONMBIE BHIBI JIEITEITLHOCTH.

[Iporpamma paccunTana Ha YeThIpe ToJa 00ydeH s, KaX/bIi N3 KOTOPBIX
SIBIISIETCST 00s13aTENILHON CTYIEHBIO B OCBOSHNH Kypca. Beck Kypc npezacTasiser
co00i cucTeMy B3anMOCBSI3aHHBIX TE€M, KOTOPBIE, IOMOTasi 0TOOPa3UTh EANHYIO
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KapTUHY MHUpa, CIOCOOCTBYIOT HE MPOCTO M3YUYCHHUIO MIKOJIBHUKAMU TOTO 00-
[IMPHOTO HAYYHOTO HACTEMs, KOTOPOE Ha MPOTSLKEHWH BEKOB OCTABHIM HAM
ydeHble, paboTaroIie B 00JaCTH aCTPOHOMHH, PAKETHO-KOCMUUYECKON HAYKH H
TEXHUKH, HO W MMO3BOJISIOT NPUITH K MPABUILHOMY €r0 TOHUMAaHHIO, OCMBICIIE-
HUIO.

CIIOCOBbI YMEHBIIEHUSA MACCBHI
KOCMUYECKUX AIIMTAPATOB MYJIbTUCIHEKTPAJIBHOI'O
JUCTAHIIMOHHOI'O 30HIANPOBAHUSA 3EMJIN
H.H. Xanens, B.1. Maiioposa, B.1. Koctenko

AKTyanabHOU 3a/1aueil COBPEMEHHON KOCMOHABTHUKH SIBJISIETCSI MUHUATIO-
pusamust kocmmdeckux amnmapatoB (KA). CoBpemeHHBIE HH()OpMAIMOHHBIE
TEXHOJIOTUH, MUKPOMUHHATIOPH3AIIMS DJIEMEHTHOU 0a3bl, KOMMEpUecKasi J0C-
TYITHOCTh KOMIIOHEHTOB, HAJIMYHC JIOCTYITHBIX KAHAJIOB CBS3U B HACTOSIICE
BpeMsI TIO3BOJISIOT HE TOJNBKO CO3/1aBaTh Manopa3MepHbie KA B cTeHaX BBICIIUX
Y4eOHBIX 3aBe/ICHUN, HO U OBICTPO BBOJMTH WX B IKCIUTyaTaruio. OmbIT 3apy-
OEXKHBIX TOCYIApPCTB U MEPCIECKTUBHBIC OTCUCCTBEHHBIC Pa3pabOTKU MOKa3kIBa-
IOT 3HAYUTENIBHBIC BO3MOXKHOCTH HCIIONB30BaHMs Takux KA s penieHus Ha-
YYHO-UCCIIEA0BATEIHCKUX, TPUKIIATHBIX U COUATEHO-I)KOHOMHUYECKHX 3a1a4. B
YaCTHOCTH, OOJBIIOE MPHUKIATHOE HAPOTHO-XO3HCTBEHHOE M OOOPOHHOE 3Ha-
yenue 3T KA mpuoOpeTaroT mpu penieHruy 3ajad JUCTAaHIIMOHHOTO 30HIUPO-
Banus 3emn ([I33), B ToM yucie B HHQPAKPACHOM UAITa30HE.

Cymectyronmme KA wndppakpacaoro J[33 umeror Oonbiryro maccy u
HCTONB3YIOT 3€PKaJbHBIC ONTUYCCKHE CHUCTEMBI C Y3KHMM MTHOBEHHBIM YTIJIOM
3peHus. [ MOTydeHnsT TOCTATOYHO ITUPOKOU MOJIOCHI 3aXBaTa B TAKOH CHCTe-
M€ TpPaJMIHOHHO HCIIOJb3yeTCsl CKaHUpYIOUIee 3epKallo, IepeMeliaonee
MTHOBEHHOE TI0JIC 3PEHHUSI MIEPIICHINKYIISIPHO HAIIPABIICHHUIO JIBHXKCHUS CITyTHU-
ka. 3amaum /133 TpeOyroT mocTaTouHO BHICOKOTOYHOM opueHTarn KA. Kpome
TOT0, BBICOKAs 4acTOTa IMOBOPOTOB CKAHHMPYIOMIETO 3¢pKaja BHOCHT JIOMOJIHU-
TEJBHBIC CYIIECTBCHHBIC BO3MYIIICHHUS B OPUCHTAIMIO CITYTHHKA. DTO HAKJIA bl
BaeT OIpE/ICIICHHBIC OTPAHMYCHUS Ha CHCTEMY YIIPABIICHWS IBIDKCHHEM W Ha-
Buranyu (CY/IH) n yBennunBaer maccy KA.

B nmoxmane mccnemoBaHbl ONTUKO-3JIEKTPOHHBIC cpencTBa (33 u mpen-
JIOXEHBI CHOCOOBI, MO3BOJSIONIME YMCHBIINThL Maccy KA mo kiracca MUKpO.
[Ipemyiaraercst mepeTu OT 3ePKATBHON ONTHYECKOW CUCTEMBI K JIMH30BOW OII-
TUYECKOHM cHucTeMe ¢ 0ojiee MUPOKHMM MTHOBEHHBIM YTJIOM 3PCHUS, UCIIOJNb-
3YIOIIEH HOBBEIM MaTepHaj BMECTO HEIIPO3PavyHOro B HH(YPAKPACHOM JHAIIa30HE
CTeKJIa. DTO MO3BOJUT YCTPAHUTH TAKOH BO3MYIIAIOIIUK (PaKTOp, KaK BHICOKAS
4acToTa MOBOPOTOB CKAHUPYIOIIEro 3epkana. [Ipemiaraercs Takke yIpOCTHTH
CVY]IH 3a cuér oTka3a OT Mpelu3noHHON opueHTanuu Bcero KA B nonb3y nac-
CHUBHOM OpPHEHTAIINH, a OIUOKY MPHUIICTUBAHNS B 3TOM CITydae KOMIICHCHPOBATh
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3a CU€T MOBOPOTA CKAHUPYIOIIEro 3epKaja ¢ HU3KUMU YacToTaMu. B aTom ciy-
Yae TOJIOKEHHUE 3epKalia PerylIupyeTcs OOPTOBON BBIYMUCIUTEILHON MAITHHON
COTJIACHO TOKAa3aHUsM JaTUYMKOB OpUEHTAIMH. B 3aBUCHMOCTH OT pellaeMbIX
3aJ1a4y OpUCHTAIIMS 3epPKajia MOXKeET OBITh KaK IBYXOCHOM, TaK U OJJHOOCHOM.

Takol moaxoj| MO3BOJIAET YIYUIIUTh MPOSKTHO-KOHCTPYKTUBHBIE Mapa-
Metpbl CYJIH u moBsicuTh KadecTBO 0030pa KA JI33 B uH(ppakpacHOM auaria-
30HE.

YEPE3 TBOPUECTBO — K 3BE3JIAM
A.B. Crenanona

TBOpUYeCTBO — 3TO CO3UAATEIbHAs JEATENBbHOCTh, CO3JaHHE HOBOTO U
npekpacHoro. OHO HamoOJHSIET KU3Hb PAJOCTBIO B TO3HAHUH, BBOAUT YETIOBEKA
B aTMocepy BEYHOro MOKCKa, odoramaer JyXOoBHBIH Mup. B TBopuecTBe mpo-
SIBJISIFOTCSL YMCTBEHHAs! aKTUBHOCTh, CMEKaJIKa, COOOpa3sUTeIbHOCTh, CAMOCTOSI-
TENIFHOCTB BBIOOpA PEIICHU.

B MyHummnanbHOM 00pa30BaTENbHOM YUPEXKISHUH JOTOJHHUTEIHEHOTO
obpas3oBanus jaereil «JleTcKo-IOHOUIECKHH LEHTP KOCMUYECKOro oOpa30oBaHUA
«["amakTrkay r. Kamyrn TBOpuecTBO NMpOSBIISETCS B Pa3IMYHBIX 00JACTSIX: U30-
Opa3uTeNbHOM, MY3BbIKQIEHOH, CIIOPTHBHO-TEXHUYECKOH, TeaTpaibHOM, JTuTepa-
TypHOH. O pe3ynbTaTax TBOPUECKUX AOCTHKEHUN CBUAETENBCTBYIOT BBICTABKU
JIeKOPaTHBHO-NIPUKJIQIHONW HANPABIEHHOCTH IO KOCMHYECKOH TeMaTHKe (Ha-
npumep, «Kocmoc rmazamu pereii»), KOTopble B MOCIEIHEE BpeMs CTalU OCO-
OEHHO TOIYJISIPHBI M COOMPAIOT OOJBIIOE KOMWYECTBO YUACTHUKOB — JIETEH U
MOJIOJIEKHU B Bo3pacTe oT 5 10 18 1er, o0yuaromuxcs B IIKOIaX, JETCKUX cajax,
00bEAMHEHNIX JOMOIHUTENFHOrO 00pa3oBaHusl. MHTEpeC NEeTCKUX KOJUIEKTH-
BOB K YYacTHIO B BHICTABKE-KOHKYPCE OOBICHSETCS KEJTaHUEM KaKAoro peOeH-
Ka MOKa3aTh CBOIO XYyJI0’KECTBEHHYIO pabOTy aBTOPUTETHOMY KIOPH U TIOJTYYHUTh
IIpU3HAHUE.

B 2010/11 yue6HOM romy ropoackoil KOHKypc TBopuecTBa «B3nér» 00b-
enuHMT 45 00pa30BaTENbHBIX YUYPEKACHHH ropojaa. TpauIMOHHO BHICTABKA
MOJIENIOK B paMKax 3TOro KOHKypca roToBUTCs K 12 anpens — J[HIO KOCMOHaB-
TUKH. PaboThl IOHBIX KOHKYPCAHTOB OICHWBAJIMCH IO MIECTH HOMHUHALMSIM B
TpeX BO3PACTHBIX Ipynmax. PAIoM ¢ MHOMIAHETHBIMU CYIIECTBAMU, BBIJIEIIICH-
HBIMH U3 IDTACTHIMHA MaJIbIIIaMHU, MOXKHO OBIJIO BUAETh TEXHUYECKH CIIOXKHBIE
B M3TOTOBJICHUM PAKEThl U CAMOJIETHI, BO3AYIIHBIE IIAPBI U IUIAHEPHI, MOCTPO-
€HHBIE peOsSTaMu MocTapIie.

VYyactue B TaKUX BBICTaBKax AA€T OPUEHTUP JUIS Pa3BUTHUSI HOBBIX XYHO-
YKECTBEHHBIX HAIpaBJIEHUH AETCKOTO TBOPYECTBA B a3POKOCMHUYECKON 001acTH,
BBISBIISIET MEPCIEKTUBBI U 3aJa4d AJISl CAMOPA3BUTHUS, BEb Masble HAUMHAHUS
3a4acTyi0 BeIyT K BEJIUKUM jenaM. [IoToMy 4To TOT, KTO pUCYET 3BE3MbI, TOT
MOJKET MOJIETETh K HUM.
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UIESI KOCMUYECKOWM MEJAIOT'KH
KAK ®AKTOP PAZBUTUSA JYXOBHO-HPABCTBEHHBIX KAYECTB
B BOCIIUTAHUU OBYYAIOLIIUXCA
N.N. Ky3nenosa

XXI Bek craBuT mepen neaaroraMu Poccuu pst mpoOieM, CBI3aHHBIX €
MTOCTETICHHBIM BTOPXKEHHEM B KH3Hb OC3IYXOBHOCTU M OCCKYIBTYPhs, YTO MO-
JKET TIPUBECTH K O€3HPaBCTBEHHOMY 00mIecTBY. OTBETCTBEHHOCTh YYUTES Tie-
pen obmiectBOM 3a (hOPMHUPOBAHUE HAYYHOTO M JYXOBHOTO MHUpPa MOJOAEKHU
Bo3pactaer. Kpome Toro, Monosié&xb BEpPUT, YTO TBOPUYECKUN TaHAEM YUUTENb-
YYCHUK TIOMOXET ONPECTUTh HYXXHBIH OPHEHTHP K BEPITUHAM UCTHHHOU KYJIb-
TypsL. [lepCrieKTHBHBIM HAIPaBICHUEM B PEIICHUU JaHHBIX BOIPOCOB SBJISETCS
KocMuYeckas nenaroruka. @opMyIupoOBKON «4eT0BEUECTBO HE OCTAHETCS BEU-
HO Ha 3emiie» B 1911 1. K.O. [IHONKOBCKUIT 3asBHI O YelIOBEKe Kak (hakTope
somonmu Kocmoca u UenoseuectBa. [IpeaBust HacTymiieHHe HOBOT'O KayecT-
BEHHOT'O IIIara B MCTOPUH PAa3BUTHS YEIOBEUYCCTBA, CBOMMHU TPYIAMH YUICHBIN
TOTOBMJI €ro K KocMuueckoMy Oynymemy. Kocmudaeckoe oOpa3oBaHue mpu3Ba-
HO TTOMOYb B JIOCTH)KCHUH 3TOU OJIArOpOTHOMN IICITH.

Mur xuBéM B Kanyre, «kobi0enm» KOCMOHABTHKH, IIO3TOMY HAIll TOPOI,
KaK HUKaKOW Jpyrou, pacnoiaraer K BAyMUYMBOMY TBOPUECTBY, POXKIACHUIO TYy-
XOBHOCTH. He UMeTh OCHOB KOCMHYECKOTO 00pa3oBaHHs HaM Helb3s. B cpen-
Hel obmeoOpazoBarenbHOl mikone Ne 25 r. Kamyru yantens oOpamiaror BHH-
MaHHE Ha ITOT acHeKT HEe TOJILKO Ha YPOKax M KIJIACCHBIX YacaxX, HO U Ha 0ase
LIKOJIFHOTO Hay4dHOro odmiectBa — Aspokocmudeckoro oowvenuaenus (AKO)
«Mpbl — getu kocMocay, cozganHoro B 2007 r. B ero cTpykTypy BXOIAT KPYX-
KU: «ABHaMoOnenbHBIA Mup», «YenoBek. 3emis. Beenennas», «HTepkocMmoc-
crymus», «TBost Beenennas», «MaTeMaTH4eckoe KOCMOMOISApOBaHuey, «Hc-
Topus U huIocodus pycckoro kocMmusmay, «KympTypa kocmocay. PykoBoauTe-
JIU KPY)KKOB — YUHUTENS Pa3HBIX MPEIMETOB, paOOTArOIIUE MO COOCTBECHHBIM
nporpamMmam. Llenb 3aHsATHI equHA: pa3BUTHE KOCMHUYECKOIO MUPOBO33PEHUS
yepe3 MO3HABATENbHYI0 aKTUBHOCTh yuanuxcs. Unensl AKO npuHMMaloT ax-
TUBHOE y4acTHE B Pa3IMYHBIX MEPOIPUATHUSIX O KOCMUYECKOH TeMaTHKe, Tec-
HO COTpyaHMYas ¢ J[eTCKO-FOHOMIECKUM IIEHTPOM KOCMHUYECKOr0 00pa3OBaHUS
«["anakTrKay, KOJIUICKTUB KOTOPOTO CMEJO Peau3yeT MPOEKThI OOLIepOCCHUii-
ckoro Macmraba. Kak pe3ynpTar OIHOTO W3 TaKHX IPOEKTOB, BEINIIA B CBET
kauTa «Ypok I'arapuna. Pomom u3 nmerctBay. [lo pemenuto ryoepraropa A.Jl.
ApTaMOHOBa KHUTA OyJET IepeaHa BO BCE IIKOJBI Topojaa, oubmuoteku Ka-
JIYXKCKOU 00JacTH M IIKOJBHBIE My3ed POcCHM KOCMHYECKOrO mpoduis. 3a-
cnyxeHHbIN nestens KyabTypbl P® JLU. KpacHomonbckast mocBsTuia CBOU
npoekT 50-neruto nonéra B kocmoc FO.A. INarapuna.
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IIKOJIbHBIN BUPTYAJIbHBIA MY3EI
UCTOPUU KOCMOHABTUKU
O.I'. CumoHoBa

Ha nporspkeHnn TpéX NeT y4eHHMKH CpeiHel o0mieoOpa3oBaTenbHON
mkonbl Ne 1 1. Kanyru Benu ucciieoBaTeIbCKyo paboTy, H3yvas )KU3Hb U Ha-
yunoe TBopuectBo K.3. [uonkosckoro, C.I1. Koponésa, 10.A. I'arapuna, npy-
I'MX y4€HBIX W KOCMOHAaBTOB. BO3HMKIIa HEOOXOJUMOCTH CHCTEMAaTH3MPOBATH
coOpaHHBIN MaTepuai. [Jis ynoOCTBa €ro XpaHeHUs W MCIIOJIb30BaHUS TPEIIO-
naraercs LIIkonbHBIN BUPTYyanbHBIM My3€d HCTOPUN KOCMOHABTHKU.

CoOpaHHast IO onpeesIeHHONH TeMe TeKcToBask HH(opManus IpeacTaB-
JIsieT co00i OCHOBY JUISl JIEKIMHU. B kKauecTBe WILTIOCTPATHBHOI'O MaTepHaa Hc-
nonb3yroTest portorpaduu, cxemsl, pucyHku. Ha ocHOBe Mx co3maércs mpeseH-
taims. CucTeMaTH3MpPOBaHHBIE MaTepUalibl PACHPENENIOTCS M0 «3aamM» ac-
TPOHOMHH M UCTOPHU OCBOEHHs KocMoca. UToObl oOnerdyurs norck nHgopma-
LINH, TEMBI JIEKIIMIA 3aHOCATCS B KaTajor. [y ynoOcTBa mojap30BaTeneii B Kax-
JIOM «3ajie» TPeayCMOTpeH COOCTBEHHBIH KaTanor. B urpoBoM «3ane» uMeroTcs
pa3paboTKu pa3IMYHBIX BUKTOPUH U KOHKYPCOB, KOTOPbIE MOT'YT MPOBOIUTHCS
nocie siekiuid. dotoranepest MO3BOJIUT O3HAKOMUTHCS C IIOPTPETaMH YIEHBIX,
KOCMOHABTOB, C M300pa)KeHHEM O00pa3IoB PaKeTHO-KOCMUYECKOW TEeXHUKH. B
pasnene «CoOBITHS M TPaMIMM» MOXKHO OyAeT HaWTH JaHHBIE 110 MCTOPHHU
KocMOHaBTHKHU. B paznene «CorpyaHndectBo» OyzaeT pa3MenieHa nHpopMarms
0 KOHTaKTaX C Pa3JIMYHbIMHU YUPEKIACHUSIMHU U CIICLHATHCTAMHU.

B Hacrosiiee Bpemst Bcs CTPYKTypHpOBaHHAs HH(OOPMAIUs BUPTYaIbHO-
T'0 My3esl HAXOJIUTCS B IIKOJBHOMN JIOKAJThHON KOMITbIOTEpHOM ceTu. Mgt pado-
Ta 110 CO3JJaHUIO caiiTa.

IMPOEKTUPOBAHUE MY3EMHOI'O KOMILJIEKCA «<KOCMOC»
(HA ITIPUMEPE BJIAJIUBOCTOKA)
b.B. llernos, C.K. Kopneiuyk, 1.K. Illerinosa

Hayunoe nacnemue K.D.IIM0iIKOBCKOro, €ro mneaaroruuyecKuii OIbIT
(GhOpMHUPYIOT Y TIPEACTABUTEIICH MOJIOAOr0 MOKOJICHUS TPECTABIICHUE O TapMO-
HUHM W KPAaCOTE MHUPO3JAHUsI, MEUTY 00 OCBOCHHU KOCMOCA, PACCEIICHUH YellO-
BedectBa. OHO SABJSIETCS SIPKUM MIPUMEPOM CMEJIoN (haHTa3uH YU4EHOrO U TOY-
HOT'0 HAYYHOTO pacyéra, UieH, BOIUTOMEHHBIX B MPAKTHYCCKON KOCMOHABTHKE.
OfHaKO ¢ KYJIbTYPHBIM HACJCIUCM IMHOHEPOB OCBOCHHSI KOCMOCAa W BETHYaii-
IIMMH JOCTHXEHUSIMH OTEUCCTBEHHON PAKETHO-KOCMUYECKOH OTpacid MOTYT
03HAKOMUTBCSI B OCHOBHOM KUTENU eBponeickoil yactu Poccuu, rae cocpeno-
TOYCHBI TPAKTUYECKA BCE MYy3eM KOCMOHABTHKH. 3a YpaioMm u B JlanbHEBO-
crouHoM QenepaibHoM okpyre (JIPO), rae ctpoutcs KocMoapoM BocTouHsIH,
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KHUTEIT U MOJIOAEXKD Pe3KO OrpaHWYEHBI B JOCTYIE K KYJAbTYPHBIM HEHHOCTAM
BeIyllel KocMHYecKol aepikaBbl. B To e BpeMms, B coorBercTBuu ¢ Dene-
panbHOU 1eneBoil mporpamMmoii, BrnaguBocTok pa3BUBaeTCsl Kak MEXIyHapo.l-
HBIH [EHTp JEeJNOBOrO MW KYJIBTYPHOI'O COTPYAHHWYECTBA B A3HATCKO-
THX00KEaHCKOM pErroHe.

BriepBrie Ha 3Tane NPOEKTHPOBAHHS HOBOTI'O COLHMAIBHO-KYJIBTYPHOTO
YUpEXISHUS IPUMEHEHA TEXHOJIOT Ul CTPATErnYecKOro MapKeTHHI'a, CTpaTerus
OTKpBITOTO JHMAJIOTOBOI0 MPOEKTHPOBAHMS M MPOOJIEMHO-IIENIEBOI aHAN3 CO-
LIUOKYIBTYpHOH cuTyarmu B [IpuMopckom kpae n BnamumBocroke. B memom
JIETCKUIA ¥ MOJIOIEKHBIA CErMEHTBI PhIHKA KYJIBTYPHBIX YCIYTI COCTAaBHIIM OKO-
10 30% ot obmieil yncaeHHoCTH HaceneHus ropoaa. [Ipn u3ydeHun B3pocion
ayJIMTOPUU BIIEPBBIE NMPHUMEHEH CPaBHUTEIHHO-IPOTHOCTUYECKHH METOJ IS
aHaJI3a U TUIIOJIOTMH peajbHBIX U BHIOOpA HOBBIX MECT CEMEHHOI0 OT/IbIXa.

Hamu nocrpoena monens moTpeGHOCTE B OTHONIEHHH CYIIECTBYIOIIMX
COLMAJIbHO-KYJIBTYPHBIX YUPEXKJICHUH M MOJENb JKEJaeMoro Oymymiero s
LIEJIEBOM ayUTOPHH, KOTOpasi BOIUIOIIEHAa B IpoekTe My3eHHOro Komruiekca
«KocMocy, BKIIOUAromero My3ei KOCMOHAaBTHKHM C IUIaHETapHeM, o0cepBaro-
PHIO U TeMaTH4YecKuil mapk. [Ipy conuaabHO-KyIbTYPHOM €T0 IPOSKTHPOBAHUH
YUUTHIBAJICS OMBIT MEpBOro B MUpe I'ocyapcTBEHHOrO My3est HCTOPHH KOCMO-
HaBtuku uM. K.3. I{uonkosckoro B Kanyre u aspo-kocmuueckoro mysest B Ba-
LIMHITOHE, IOPOr KOTOporo nepecrynatot 20-25 miH. noceruteneil B roa. [lpu
aHKETUPOBAaHUM IIKOJBHUKOB BraamBoctoka Gomee 80% OTBETHIM ITOJIOXKH-
TEJIFHO Ha BOIIPOC, MPEJCTaBIISET JIM JJIsl HUX MHTEpec co3JaHue Bo BmaguBo-
CTOKE MY3esi KOCMOHABTHKH C IUIaHETapueM, 00cepBaTOpHell M TeMaTHYECKUM
napkoM «Kocmoc» ¢ arrpakipoHaMu. MeTOOM CTAaTHCTHYECKOTO aHain3a
W3Y4YEeHBI KOJNMYECTBEHHBIE CErMEHTHI IeNIEBOI ayJUTOPUH, KOTOpPBIE PACIIONo-
XKWINCh TI0 Mepe YOBIBaHMs CIIEAYIOIIMM 00pa3oM: cTyaeHTHl BY30B, mkoib-
HUKH, OPTraHU30BaHHbIE JOMIKOIbHUKH, CTyAeHTHl CCY30B.

[TpoexT opHeHTHPOBAaH Ha KOHKPETHYIO IIEIEBYIO ayJUTOPHUIO — >KUTE-
neit aneHero Bocroka n ctpan ATOC, pacnonoXeHHBIX B pajuyce ThICIYU
KiioMeTpoB oT BmagmBocroka. [1o 4YHCIEHHOCTH IIKOJBHUKOB U CTYAEHTOB
BY308 B A®PO mumupyer Bmagmsocrok, 3areM uayT XabapoBcK M SIKyTCK.
[IIkOJBHUKHY U CTyJeHYecKass MOJIOJEKb, POAUTENBCKAsT ayAUTOPHUS BUIST T10-
TpeOHOCTh B MHOTO()YHKIIMOHAJILHOM KYJIBTYPHO-00pa30BaTEIbHOM U ITO3HABA-
TeNbHO-pa3BieKaTenbHOM KoMiuiekce «Kocmocy». Ilpu 3Tom myselt kocMoOHaB-
THKH SBIISIETCS KIacTepoOpasyomuM siapoM. OH OTKpBIBaeT HOBBIE BO3ZMOXKHO-
CTH JUIsl Pa3BUTHUsI HAyKOrpaJa W TypUCTHYECKOH oTpacim BraamBocToka, rae
HaOII0aeTCs CYIIECTBEHHAs TUCIIPOIIOPIHS MEXKAY BHE3IHBIM U JIOMUHUPYIO-
LM BBIE3/THBIM TYPHU3MOM.

[IpoeKT My3eHHOr0 KOMIDIEKCAa COACUCTBYET (HhOPMHUPOBAHUIO IICHHOCT-
HBIX OPHEHTHPOB, MO3BOJISIONINX MOJIOJJOMY TTOKOJICHHIO:
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a) peasbHO M 3pUMO ITO3HAKOMHTBCS C IIPUOPUTETHBIMHU JOCTHKEHHSIMHU
OTE€YECTBEHHON HAyKU M KOCMMYECKHMMH TEXHOJIOTUSIMU, UX HCIOJIb30BAHUEM B
MEXIIJIAHETHBIX UCCIIEIOBAaHUAX, B HAPOJAHOM XO3SHCTBE;

0) Jydie MOHATh CBOE MECTO M 3HaueHHe cOOCTBEHHOH *HU3HM BO Bce-
JIEHHOM, a TaKKe TyXOBHBIE IIOUCKU MTMOHEPOB OCBOEHMS KOCMOCA,

B) HAYYUTHCS LEHUTH U Oepedb MaleHbKYIO XPYIKYIO IUIaHEeTy, Hall 00-
II€UETIOBEUECKUH OM, CTPAHCTBYIOIIUI B OeckpaiiHeM KocMoce.

OBILIEPOCCHUIMCKASA MOJIOI[F;)'KHAH HAYYHO-TEXHUYECKAS
KOH®EPEHIIUA «MOJIOAEXKDb. TEXHUKA. KOCMOC»
O.B. Apunosa, M.H. OxounHckuUii

Cankr-ITerepOypr o npaBy 3aHIMAaET MECTO KOJIBIOETH OT€YECTBEHHOTO
pakeTocTpoeHHs. 3/1ech He TOJIBKO ObUIH pa3paboTaHbI NEPBBIE OTEUECTBEHHBIE
paketnbie aBurarenu (B nepuoa 1928—1933 rr. B ropoje padoraia 3HaAMEHUTAS
lazoguHamMudeckas abopatopusi), HO u BrepBble, B 1903 T., omyOIuKoBaH
KJIaCCHYECKUH Hay4HBIH TPYZ OCHOBOIOJOKHHKA TEOPETUYECKOW KOCMOHABTH-
kn K.3. [lnonkoBckoro «lccnenoBaHne MUPOBBIX ITPOCTPAHCTB PEaKTHBHBIMHU
npudopamMm». Ha mpoTshkeHur MHOTHX JIET TIPOMBIIUIEHHOCTh TOPo/ia BHOCHIIA
3aMETHBIN BKJIaJl B a9POKOCMHUUECKYIO OTpacib CTpaHbl. TeM ynuBHUTeNbHEE, YTO
JI0 TIOCJIeqHEro BpeMeHH He TonbKo B CaHkt-IlerepOypre, HO n Bo Bcem CeBe-
pO-3aIaHOM pETHOHE MPAKTHYECKH HE MPOBOIMIOCH CEPhE3HBIX, MACIITAOHBIX
MOJIOA&KHBIX HaYYHBIX KOH(EpeHIWi M CEMHHApOB MO a’POKOCMHUUECKOH Te-
MaTHKe.

B 2009 r. B bantuiickoM rocyjapCTBEHHOM TEXHHUUYECKOM YHUBEPCHUTETE
«Boenmex» um. J[.®. YcTrHOBA MONBITAIMCE U3MEHUTH CHTYALMIO: B paMKax
UeTBEpThIX YTKUHCKUX 4TeHUM noj aeBu3oM «Momonéxs. Texnuka. Kocmocy
MIPOLITM 3aceliaHusl CIenraabHO MONon&KHOM cekiyn, Ha KOTOpoH ObLIO
cnenano Oonee 20 moxnmaznos. JImuHOe ydacTue B paboTe CEKIMU NMPUHSIA HE
TOJBKO BOEHMEXOBIIBI, HO WM IPEACTaBUTENN IPYTMX y4eOHBIX 3aBeleHWid. B
JaNbHEHIEM MOJIONEKHOE HaydyHoe coOpaHHe B (opMaTe CaMOCTOSTENbHON
KOH(EpPEHIINU PENICHO OBLIO MPOBOIUTE CKETOTHO.

B 2011 r. xoH(epeHIus Momy4ynia cTaTyc 00IepOCCuiiCKOl: OHa nMmena
BECbMa IIPEJCTaBUTENLHBIN COCTaB — MPAaKTHUECKH BCE a’POKOCMHUYECKHE
BVY3s1 Poccun u kpymHble pakeTHO-KocMudeckue npeanpustus. C 3Toro Bpe-
MEHHU KOH(EpEeHIMs CTajla pacCMaTpPUBATHCS KaK CBOEOOpa3HBIA CMOTp TBOpYE-
CTBa MOJIOJEXH B 00JIaCTH KOCMHUECKHMX HccinenoBaHuil. ExxeronHo B padorte
KoH(epeHIMH NpUHUMAIOT yuactue Oonee 200 MONOMABIX JIFOJCH: CTYICHTEHI,
aCIMPaHThI, COTPYIHHKHA a’POKOCMHUYECKHX Hpennpusatuii. Ha msatm cekumsix
3aciymano Oonee 180 MOKiIamoOB, BEINYIIEHO /Ba COOpHUKA TPYHOB, 00OBEdH-
HUBIIMX Oonee 350 crareil. 3aTparuBasi camMble pa3IMYHbIE ACTIEKTHI CO3/IaHMS,
WCIIBITAHUS M OKCIUTYaTalliy PaKeTHO-KOCMHYECKOW TEXHUKH, MOJIOJIbIE Y4acT-
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HUKH KOH(EpEHIINH ITPOIEMOHCTPUPOBAIIM BBICOKUI HAy4IHBIH YPOBEHb 3HAHHM.
Jlokiaapl, IPOYUTAHHBIE yXKE COCTOSBIIMMUCS YUEHBIMH Ha CHEUANBHBIX IUIe-
HapHBIX 3acelaHMsX, MPEICTABISIIOT COO0M Ty caMylo Hay4HYIO IIKONIY, K Opra-
HHU3aIUU KOTOPOH pPYKOBOJCTBO CTPaHbl HEOJAHOKPATHO IPHU3BIBAIO OTEYECT-
BEHHYIO cucTeMy ooOpaszoBanusi. B 2011 r. B pabore KoH(epeHIHH NpUHUMAI
ydactue JETYUK-KocMOHaBT .M. I'peuko. Ero BhICTyImIeHHEe Ha KPYTJIOM CTO-
ne, noceauiéHHoe 50-neruro nonéra B kocMoc FO.A. INarapuna, nmpousseno He-
W3IJIaIMMOE BIleYaTeHUe Ha CITyIIaTeNeH.

Marepuanbsl KOH(PEPEHLIMH OTIMYAIOTCS OOJBIIONH MPOAYMaHHOCTHIO,
TIIATELHOCTHIO NMPOPA0OTKH U MPAKTHIECKOH HANpaBIEHHOCTHIO. JTO MO3BO-
JISIET TIPEATIONOKNTh, YTO KOH(pEpEeHIMs Jaja CBOe0Opa3HbIH TOTYOK Pa3BUTHIO
KOCMHYECKOH HAyKH MOJIOJIBIX.

HNJIAEU IYXOBHO-HPABCTBEHHOI'O BOCIITUTAHUSA
U PA3BBUTHUS IMYHOCTU B KOCMUYECKOM NEJATOI'MKE
N.B. UBanoBa

Oco0yro 3HAYUMOCTb CeroiHs MOJIy4aeT BBICKa3bIBaHUE
K.9. [lnonkoBckoro o ToM, 4To MO3HAHME KOCMOCA, 3eMJIM U YEJIOBEKa uepe3
KOCMOC HEU3MEPUMO O0OTaTUT YUEOHBIH MPOLECC U YCKOPUT PAa3BUTHE IIKOIh-
HUKOB. JTa Ujes MOXET IO NpaBy CTaTh WUJCHHBIM HampaBJICHHEM 00pa3oBa-
TENBHOM JICITETBHOCTU B YCIOBUSAX MOJICPHU3AIMH COBPEMEHHOTO 00pa30BaHuUs
10 IMHUU TYXOBHO-HPaBCTBEHHOI'O PA3BUTHS JIETENH U MOJIOAEKHU.

B «xocmuueckoit punocodum» K.O. [[H0IKOBCKOrO, COCTaBHBIMH Yac-
TSAMU KOTOPOU SIBJISIIOTCSI «KOCMUYECKAsi 9TUKa» U «KOCMHYECKas MeIarorukay,
packphiBaeTcs IIEHHOCTh YenoBeka, ero 1eiu U MEepPCHeKTUBB Ha 3eMiie U Ha
nyti B KocMoc k foctmkennto cuactiauBoro oOyaymero. Ilo yoexnenuto yqé-
HOT'O, CMBICIT KM3HH U I[EHHOCTh Y€JIOBEKA, €r0 BOCIHUTAHHUS, COCTOUT B TOM,
YTOOBI ClIeNaTh KaK MOKHO OOJIBIIE MTOJIE3HOTO IS JIFO/IeH U CTPEMUTHCS K CO0-
CTBEHHOMY JIyXOBHOMY coBepuieHCTBY. [lon cinoBom «ayma» KoHcTantun Dmy-
ap0oBUY NOJpa3yMeBall COBOKYITHOCTb CBOMCTB YENOBEKAa, €r0 YMCTBEHHBIX U
HPaBCTBEHHBIX KauyeCTB, COCTABIIAIONIMX JYXOBHOCTh JIMYHOCTH. YUEHBIH yKa-
3BIBAJI HA HEOOXOMUMOCTh TAPMOHUYHOTO Pa3BUTHS BCEX CBOMCTB uenoBeka. K
BBICHIMM HPAaBCTBEHHBIM LIEHHOCTSM OH OTHOCHJI TaKHM€ KauecTBa, KaK COBECTb,
cOCTpaJaHue, BEIMKOAYIINE, U OTMEUal, YTO BCE ITH KauecTBa JOJKHBI PEry-
JIUPOBATHCS PACCYIKOM, B ATOM 3aKJIFOYAETCS BEJTUKAs POJIb BOCIIUTAHMUS.

OO0ydeHue, MOCTPOCHHOE HA MPHHITUIIAX AHTPOIOICHTPU3MA, KaXIOMY
peOEHKY NaeT BO3MOXKHOCTH CHENaTbh BHIOOp TPAaeKTOPHH 00pa30BaTEIBLHOTO
MapuipyTa U HECTH OTBETCTBEHHOCTH 3a HEro. J[yXOBHO-HPaBCTBEHHBIE I[EHHO-
CTH SIBJISIOTCS YCJIOBHEM (POPMHUPOBAHUS HPABCTBEHHOW YCTOWYHBOCTH JIMIHO-
CTH K BIIUSTHHUIO OTPHUIIATEIIBHBIX (PaKTOPOB COIMANBLHON cpeabl. HpaBcTBeHHAS
YCTOHYMBOCTEH KaK TOTOBHOCTh U CLIOCOOHOCTH JIMYHOCTH K TPAMOTHOMY OIICHU-
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BAaHUIO M peIeKCHU CUTyaluid, M3MCHEHHH, MPOUCXOMANINX B OOIICCTBE H
JIMYHOCTHOM IUJIaHE, SIBJISIETCS OJHOW W3 KAaTEropuii, KOTopas MpeCTaBIsieT Co-
00if MexaHu3M (popMUpPOBaHHS IECHHOCTHBIX OPHUEHTUPOB. MIMEHHO 3TOT Mexa-
HU3M II03BOJISICT peOEHKY B CHTYAIIUU CIOKHOTO BHIOOpA OCO3HAHHO, OPHUCHTH-
PYACh Ha IYXOBHO-HPABCTBCHHBIM 0Oarak CBOMX MHUPOBO33PCHUYCCKHX OCHOB,
OTCTauBaTh CBOIO ITO3MITHIO.

Unen yuénpix-kocMuctoB XIX-XX BB. cerofHs 0COOCHHO aKTyaJbHBI U
MOTYT OBITh UCIONB30BAaHBI B 00Pa30BaTENILHON MPAKTUKE B KOHTEKCTE pealii-
3aiuu 3a1a4 «KOHIENUUU TyXOBHO-HPaBCTBEHHOI'O PA3BUTUS U BOCIHUTAHUS
JIUYHOCTH TpakaanuHa Poccun B cepe obmiero oopasoBanus». CortacHo 3Tok
KOHIICTIIIUY, OJHMM W3 TPUOPHUTETHHIX HANPaBJICHUN 00pa30oBaHUS OKHO
cTath (HOPMHUPOBAHHE MHPOBO33PEHUECKUX YCTAHOBOK IMOAPACTAOIIETO MOKO-
nenus. Ilo muenmio usBectHoro nemarora K.H. Bentuens, Bwicmieii 3amadeit
KOCMHYECKOT'O BOCTIUTAHHUS SIBIIICTCS Pa3BUTHE B PEOEHKE KOCMUYECKOTO CaMO-
CO3HaHUS, TO €CTh OCO3HAHUS pEOCHKOM CaMOro ce0sl B KaueCTBE Hepa3aebHOM
YacTH KOCMOoca.

KPUTEPUM OFbEKTUBHOCTHU OLIEHOYHOM JEATEJILHOCTH
B COIIMAJIBHO-T'YMAHUTAPHOM IIO3HAHUU
A H. T'aBpuueHkoB

CoruanbHO-TYMaHUTAPHOE TMMO3HAHWE HOCUT OIICHOYHBIA XapakTep.
OIeHKH KYJIBTYPHOTO OOJBIIMHCTBA HE 0053aTeIbHO 00hEKTHBHBEL. COOTBETCT-
BEHHO COCYIICCTBYIONINE C HUMH M OTJIMYHBIC OT HUX OIICHKU KYJIBTYpPHBIX
MEHBIIIMHCTB HE 0053aTeIbHO CYOheKTUBHBI. KakoB ke Tormaa Kpurepuil 00bek-
TuBHOCTH? B0OOIIE 00BEKTHBHAS OIICHKA — BCET/Ia BepHas OlleHKa. Eciu KTo-
JU00 TPEACTaBIACT KYJAbTYPHOE OONBIIMHCTBO, TO €r0 OTHOIICHUE K B3TJIsIaM
Y TIOBEJCHUIO MCHBIIWHCTBA HE JOJDKHO OBITh arpecCHBHO-OICHOYHBIM, HO
JIOJDKHO OBITH TOJICPAHTHBIM. 3HAYUT JIM 3TO, YTO OCHOBAHHS OOBEKTUBHOCTHU
CJIeIyeT UCKATh B KYJIBTYPHOM PEISTHBHU3ME, OCBOOOKIAOIIEM HAIIEe MBIIILIC-
HUE OT ATHOIICHTPU3MA, CTCPCOTHIIOB, MPEAYOCKICHUN M JAUCKPUMUHAIIMU B
OTHOIIICHUH CYXKJICHUH U TIOBEICHUS TPEICTABUTEICH APYTUX KYABTYp?

KynbTypHBIN pensTHBH3M pacCMaTPUBACT TOBEACHUC TPECTaBUTENCH
JPYTUX KYJIBTYP B CBETE MPUCYIIUX UM [IEHHOCTEH U yOexaeHui. B ormuuue ot
STHOIICHTPHU3MA 3TOT MOAXO]T CBOOOJIEH OT OICHOYHBIX CYXKJICHHUH WU HeHTpa-
JIH — Ka)k[ash KyJabTypa MOHUMAEeTCs B €€ COOCTBEHHBIX MOHATUAX. biiaromaps
KYJIETYPHOMY PESTHBH3MY YEIOBEK CTAHOBHUTCS TOJCPAHTHBIM B OIIEHKAX
MBIIUICHUS U CTHJIS J)KU3HU TPEICTaBUTENICH UHBIX KyIbTyp. Ho ¢ Touku 3peHus
KYJIIETYPHOTO PENSATUBU3MA HEBAXKHO, SBJSICTCS JU OMNPEACICHHBIA OOBIYai
HPABCTBEHHBIM WJIM HET; 3HAUCHUE MMEET TOJBKO Ta POJIb, KOTOPYIO OH HTPAET
B JKU3HHU HApOJa.
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[IpeBpamiasi yenoBeka B MyTEHIECTBEHHHMKA II0 YYXXHM KyJIbTypam H
(dbopMupys ToJepaHTHOE CO3HAHHE, KYJIbTYPHBIH PENSTUBU3M MOXET 00CPHYTh-
Cs1 MOPAJIBHBIM PENATHBU3MOM. Haxozsich «1mo Ty cTopoHy 100pa | 371a», 4eio-
BEK CTAaHOBHUTCS 3aJI0AKHUKOM amopanusMa. Jlopora cBoOOIBI MOXET CTaTh J0-
poroii k padcTBy. UenaoBek Oka3bIBaeTcs B IUIEHY COOCTBEHHBIX MppalMOHAIb-
HBIX UJIeH («BCE OTHOCHUTEIHHO», «BCE JI03BOJICHO»). KynbTypHBIN pensTHBU3M
He n30aBiIseT OT CyObeKTHBNU3MA B orleHKax. OH yBOIWT B CTOPOHY OTPHLIAHHUS
oleHOoK BooOmie. [IpaBmino KynbTypHOTO pensiTuBU3Ma («KaKIBIA IT0-CBOEMY
MIPaB WIN KaX/asl KyJIbTypa I0-CBOEMY IpaBa, CTajlo ObITh, HE CYANTE») HENb3s
Opatb B KayecTBe KpHUTEpUS OOBEKTHMBHOCTH OIEHOK B COIMAIBHO-
T'YMaHUTApHOM II03HAHUH. B MO3WIMK KYyJIBTYpHOTO PENSTHUBH3MA «IPEMIIET
aMOopaJIM3M KakK yrpo3a pa3pylleHHs )HU3HHU. JJaHHBIM KpUTEpHEM JIOKHO OBITH
MIPaBUJIO HPABCTBEHHOTO MakcUMaliu3Ma («He CyIUTe, Jia He CyAuMBI OyieTe»),
TaK KaK «HE KaX[bIi MMpaB, 1, MIPEX/e YeM CYIUTh IPYrUx, cyau ceds». O0bek-
TUBHOCTh OIEHKU TPEIIoNIaraeT OTKa3 OT MOPAIBHOTO OCYKAEHHS APYrHX,
MIOTOMY YTO OHO MOXKET OBITh HecmpaBeUTUBBIM. Jlydime BooOlle HE CyIuTb,
4YeM BEpUINTh HempaBemHbIi cyn. KynbTypHOe NpaBHIO «HE CYIWTH» HUMEET
OTHOCHTENBHBII MOPAJIbHBI CMBICI, H, CTaJO OBITh, TaUT B cebe yrposy uis
KHM3HU (M COIMAJIBbHON, M OMOJIOTHYECKOI), TaK KaK MOXKET ITPUBECTH K NIPEHEO-
PEKEHUIO NMPaBWIaAMU U HOPMaMH BooOIne («oOmieil mpaBasl HET, y KaKAOro
OHa CBOs»). HpaBcTBEHHOE MTPAaBUIIO «HE CYIUTHY MMEET a0COIOTHBI MOpalb-
HBIN CMBICH («ecTh 001as npasaa»). HpaBcTBeHHBIH MakCHMaIn3M TpeOOBaHHMS
«HE CY/IUTEe» HE YHUUTOXKaeT MOpaJIbHBIE OIIEHKH BOOOIIE, OH JIMIIb YHUYTOXA-
€T HeTIpaBeHbIE OL[EHKU. DTO MPaBUIIO MPOHUKHYTO BEPOIO B I00phIE Havaja, B
HPaBCTBEHHYIO CHIIy YEJIOBEUECTBA, OHO HAIHUTAHO JIOOOBBIO, JyXOBHBIM KH3-
HETBOPYECTBOM.

Makcuma «He cyuTe, 1a He CyJUMBI Oy/ieTe» MOydHuT IpU3HaHuE B Ka-
YEeCTBE PYKOBOJSIIEr0 HPABCTBEHHOT'O MPHHIMIA TOTZA, KOT/IAa YeIOBEK ITOBe-
pHUT B €€ UCTUHHOCTB. Benp Bepa — 3TO NpU3HAHME UCTUHHOCTH B CHITy BHYT-
peHHero, CyOBbEeKTMBHOTO yOexxaeHus. HpaBcTBEHHOE NpaBWIO «HE CYIHUTE»
TOTJIa CTAHOBHUTCSI KPUTEPUEM OOBEKTHBHOCTH OLIEHOYHOW JESITENbHOCTH B CO-
LaJIbHO-TYMaHUTApHOM ITO3HAHHH, KOTJIa €ro MBICIMMOE CoJiep)KaHne o0peTa-
€T CyOBEKTUBHYIO ()OPMY BEpHI B €r0 aOCONOTHYIO HCTUHHOCTb.

OBPA3OBAHUE — KOCMHUYECKOE COBbITHE
WN.N. 3onoryxuna

O0pa3oBaHKe — IIeNEHANPaBICHHOE BO3/ICHCTBYIE HA JTUYHOCTh B COOT-
BETCTBHH CO CTOSIIUMHM TE€Pe] HUM IessMu. [ JTaBHBIM CyOBEKTOM U OCHOBHOM
LETbI0 00pa30BaTeIbHBIX MPEOOPA30BAHUI SIBISIETCS UYENIOBEK, €ro IyXOBHBIC
KauecTBa. Pycckas ¢unocodus Bcerna Bumenaa B YEIOBEKE MECCHIO — BO3[e-
nbiBatenst u cracurens [Ipupossl. Yenosek — 310 Beenennas, kotopas cozep-
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KUT B ceOc U TyXOBHYIO, U MaTECPUATBHYIO DHEPTUI0, IMEHHO B HEM 3Ta JHEp-
TUsl IEPEXOJIUT U3 OJTHOTO COCTOSIHUSI B Apyroe. Uepes yesnoBeka MPOUCXOIUT
onyxotBopenue [Ipuponbl, moaoKuTeNbHOE BCceeJUHCTBO. [IOHITh AUHAMUYHOE
MIPOSIBJIEHUE IIETOCTHOCTH MBI MOYKEM TOJBKO Yepe3 TPOMYHOCTb. B KoHTekcTe
COBPEMCHHBIX TPEACTABICHUN O TPUCIUHCTBE JHYHOCTH (UTYPUPYIOT TaKHE
MIOHSATHSI, KaK «IyXOBHOCTRY» — HH(popMochepa, «ayma» — 3Heprocdepa, «Te-
JI0» — MaTepUallbHas CyOCTaHIIHU.

Brictuii ¢cMBICHT XKU3HHU YE€TIOBEKA — CTPEMHUTHCS K IMO3HAHHIO U MOTIBI-
TaThCSI OCO3HATH BCECJAWHCTBO CITUHON KApTUHBI MHUPA U TO, YTO MBI BCTpaHWBa-
eMcsl BO BMEUIAIONINii HAaC MUpP U 3BOJIOLIMOHUpPYEM BMecTe ¢ HUM. HauuHaTh
HEO0XOIMMO UMEHHO C OOpa30oBaHWsA, a yXKE MOTOM pemiaTh BCE JIPYTHE TIIO-
OanpHBIC TPOOJIEMBI COBPEMEHHOCTU. BocmuTaHue JyXOBHOCTH MPEBPANIACTCS
B BOCIHTAHUC JINYHOCTU B (DU3UYECKOM, COIMATBHOM, WHTEIUICKTYaJIIbHOM H
MOpaJibHOM actiekTax. OTCro/ja JIOTUYECKH CIIEAYeT U aKTyaJbHOCTh, U CTpaTe-
THYECKas BXHOCTh OPHCHTAIIMM HA TIEPEIIOME BCEH CHCTEMBI OOpa30OBaHHS U
BOCIUTAHUS CTYACHTOB, KOTOpas U JIOJDKHA CTaTh CETOAHS CaMoOW MPUOPUTET-
HOH Mpo0IeMO IS BCETO YesI0OBEYECTBA.

JuHamMu4aHOE pa3BUTHE 3EMHBIX IMBUIM3AIMN U, KaK CICACTBUE, HEOO-
XOJMMOCTh IMOCTOSHHOTO CaM000pa30BaHUs YeI0BEKa B MPOIEcce BCEH KU3HM,
HOBBIC yIUBUTEIHHBIC BO3MOXHOCTH MH()DOpPMATU3AIUK CTATH MPUINHAMHU SB-
HOTO HECOOTBETCTBHUS TPAJUIMOHHON MEAArornyeckor mapaaurMbl peayivsM
XXI B. 1 3acTaBUIIN 3alyMaTbcs 0 HOBOW mapagurMe. COBpeMEeHHBIN 3Tar pas-
BHUTUS IUBUIIN3AIUH MHOTHMMH yYIEHBIMH Poccuu U Mupa BIIOJHE 00OCHOBAaHHO
KBATU(UIUPYETCS KaK KOCMHUUYECKUIA. MBI IEHCTBUTEBHO MTEPEKUBACM MOMEHT
(ha30BOTO COBMAJICHHUS, MPENBAPSIONICTO BOCXOKJICHUE HA HOBYIO CTYIICHB BO-
JIFOITUA — KOCMUYECKOTO CO3HAHUs (HO HE IMOTOMY, YTO YeJIOBEK BOMIEN B KOC-
MOC, a TIOTOMY YTO KOCMOC HAYWHAET BXOIUTH B uenoBeka). Ceromus odpazoBa-
HUE — KOcMHYecKoe coObiTie. OHO MPU3BAHO TOTOBUTH CTYICHTOB, KOTOPHIC
CTaHyT CBHJICTCISIMH  MPEOOpakEHHOrO  MHUpa, KaK  IpeJCcKa3bIBaid
K.3. lnonkosckuit u B.W. Bepnanckuii. [lnanera nepeiti€ér B HOBOE COCTOSI-
HHE, ¥ YeJI0BEK OLIYTHT ce0st CBOMM BO BceneHHOM.

DTa mepeMeHa COIMPOBOXKIAETCS CABUTOM TOYEK 3PEHHS] BO BCEM MUDE,
TO €CTh U3MEHCHHSMHU TOH 0a30BOI KapTHHBI MPHUPOIBI BEIICH, KOTOPYIO MBI
HecéM B cebe. Mup cTpeMuTcs OTBETUTH Ha (DyHIaMeHTaNbHEINH Bompoc: «Ka-
KOBa Mpupojaa BceneHnHoil, B koTopoit Mbl )xuBeM»? Beenennast equHa, 1 pa3Bu-
BAETCsl, 0 MHCHUIO YYEHBIX, COTIACHO YHEPTOMH(DOPMAIIMOHHON ToI0rpaduye-
ckoit matpuriie. MHpOpManus, S3HEpPrust U MaTepusi — BOT TO CaMOE TPUCIUHCT-
BO, T€ MEPBOKUPIUYNKH, U3 KOTOPHIX COCTOUT BCE MUPO3JIaHUE.

UToOBI MOHATH MPOUCXOJIAIINE B HACTOSIIECE BpEMs H3MCHEHUSI KaK B ve-
JIOBEUECTBE, TaK U B Haiel ["anakTuke, ciaeayeT 3anath TpH Bompoca: Kto s Ha
camoM niene? Otkyna npumén? Kyna uay? 9T BOIpOCH! 3aCTaBAT CTPEMUTHCS
K 3HaHUIO. J[eJ0 B TOM, YTO MOPBIB K 3HAHUIO, OOPA30BAHUIO B TOM WM HHOH
(dhopMe mpHCyI BCIKOMY HHIUBHIYYMY U €CTh OOHApY)KEHUE MOPBIBA K IIEJIO-
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My. MOXXHO C YBEpEHHOCTBIO CKa3aTh, YTO 3HAHUE MEPBOOCHOB MMMAHEHTHO
npucynie yenoBeky. OHO He BHE MHAMBUAYAIBHOIO YeJoBeKa, a BHyTpu. Kax-
JIBIA 9EJIOBEK JTHOO UMEET OTBETHI HA OCHOBHBIC BOIMPOCHI, JIMOO 3HACT, TIIE MX
B3STh. JTU OTBETHl JUKTYIOT KAY€CTBO M XapaKTep HAUIMX B3aUMOOTHOIICHUM.
IToka OHM ecTh, MBI 3HaeM 00 YCTPOHCTBE MHUpa, OpPTraHHU3AIMU TPABHUIEHOTO
o0pasa KH3HH, MBI MOXKEM PEIINTh STUYECKUE MpoOieMbl. [IpaBuiibHOCTh Ha-
IMX 3HaHWM 3a4acTyro Henokazyema. HaspiBas BelM CBOMMU MMEHAMHU, Yelo-
BEK 4acTO MPUHHMAET OCHOBAHUS MPOU3BOJIBHO, UTO SIBJISIETCS OMpeEIeNstoien
XapaKTEPUCTHKON KaXJIOro CyOheKTa, TO €CTh €ro WH(POPMAIIMOHHOW KYIbTY-
poii. MadopmarmonHas KylnbTypa — ¢JIWHBIA KOMIUIEKC HHTEIUICKTYaILHOTO U
JlyXOBHOTO Hayaja B YeIOBEKe, OOIIECTBE, I0XE, MPOSBICHNE SKOHOMHIECKUX
U COLMAJIbHBIX, STUYECKUX U ICTETUUYECKUX XapaKTEPUCTHK, XapaKTepa BHYT-
PEHHUX U BHEIIHUX OTHOLIEHUH.
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Cexknus 11. «QKOHOMHNYECKHUE BOITPOCHI
KOCMMYECKOM JEATEJILHOCTH»

PASBUTHUE NHHOBAILIMOHHBIX KJIACTEPOB
" UHHOBAILIMOHHBINA NOTEHIUAJT
APPOKOCMMUYECKOMN MNPOMBIIIIJIEHHOCTH POCCUHU
M.A. bek, H.H. bex

Haunnas c cepeaunnt 1990-x romoB, BO MHOTUX MPOMBILIUIEHHO pa3BU-
THIX CTpaHaX MPOBOAMIACE 3(P(eKTUBHAS rOCYIapCTBEHHAS TIOJUTHKA, HATIPAB-
JICHHAs Ha YJIY4YIICHHE YCIOBHU BEJCHUS OW3HEca, MPENPHHUMATEIHCKON U
MHHOBAIIMOHHOM N1€ATEIbHOCTH, HA TOJJIEPKKY CO3/aHUS HOBBIX U Pa3BUTHA
CJIOXUBIIMXCS KJIACTEPOB. B psne pernoHOB Mupa 3TO 10 3HAUUTEIbHBIN 110-
noxutenbHblid 3¢ ¢exr. K Havamy XXI B. MHHOBalMOHHBIE KJIACTEPhHI CTaH
JIBIDKYILEN CHIJION MHHOBALIMOHHOT'O Pa3BUTHS, BaKHOW COCTaBHOM YacThIO pe-
THOHAJIbHBIX M HAIIMOHAJIbHBIX WHHOBAIIMOHHBIX CHCTEM.

Poccust oTcraer B KIacTEpHOM pa3BUTUHM HE TOJIBKO OT OOJBIIMHCTBA
MIPOMBIIIIJIEHHO Pa3BUTHIX CTpaH, HO U OT cBoux naptHepoB no bPUK. Tlo onen-
kam BcemupHoro sxkonomudeckoro hopyma Poccust mo ypoBHIO pa3BUTHS Kiia-
crepoB B 2010 r. 3ansna §7-e mecro cpeau 139 crpan mupa (Kurait Haxoautces
Ha 17-m mecre, bpasunus na 23-m, Unaus va 29-m). Emé ke mecto Poccun
IO OIICHKAM JIOCTYITHOCTH HOBBIX TEXHOJOTHMH W TOTOBHOCTH (PUPM HX OCBau-
BaTh. O CepbE3IHOM OTCTaBaHUM CBUECTEIHCTBYIOT JaHHBIE OTEUECTBEHHOW CTa-
TUCTHKH, COTJIACHO KOTOPBIM TOJBKO OKOJIO TPEX MPOIIEHTOB OT OOIIEro Jucia
MaJbIX POMBIIUIEHHBIX Mpeanpustiii Poccun ocymectsisiu B 2009 r. TexHo-
Jloruueckrue MHHOBauuu. i cpaBHeHus, B ['epMaHuU JTON TaKUX OpraHu3a-
it 6onee 60%.

[Ipeomonenue orcraBanus Poccuu B pa3BUTHH KJIACTEPOB CIOCOOCTBO-
BaJio OBbI MPEKPAIICHUIO JICTpaJallid WHHOBAIIMOHHOTO TOTEHIIMATA MIPEIpPH-
SITUA TPOMBILIUIEHHOCTH, POCTY WX WHHOBAIIMOHHOW AKTUBHOCTH, PEIICHUIO
MOCTABJICHHBIX PYKOBOACTBOM CTpaHbl 3ajay Mepexoja Ha HWHHOBAIIMOHHBIN
MyTb Pa3BUTHUS.

B cBoe Bpemsi, B mepro]] KOHBEPCHH OOOPOHHBIX OTPACIICH MPOMEBIIIICH-
HOCTH, MOXHO OBUIO IEePEHAIICITUTh BHICBOOOKIABINIYIOCS YaCTh WHHOBAIHOH-
HOT'0 TIOTEHIIMAJIA JUTSI CO3/IaHUs M Pa3BUTHS KOHKYPEHTOCITOCOOHBIX KITaCTEPOB.
Toraa 3Ty BO3MOXXHOCTH MO PSAY MPUUUH HE UCTIOIB30BaAIU. ASPOKOCMHUYECKAS
MIPOMBIIIIJIEHHOCTh, TECHO CBSI3aHHBIE C HEW HCCIIEIOBATENIbCKUE LIEHTPbI, YHU-
BEPCUTETHI IO PSATy HANPABJICHUA TTOKAa COXPAHIIN U KOHKYPEHTOCIIOCOOHOCTH
MHPOBOI'O YPOBHSI, U 3HAUMTEIbHBIA MHHOBALMOHHBIN moTeHuuan. M moryr,
pu 3pPEeKTUBHOM CTpPaTErHYeCKOM YIPAaBICHUU Pa3BUTHEM KJIACTEPOB U Iie-
JIEHaNpaBJIEHHOW TOCYJapCTBEHHOHM MOMAJEPIKKe, CTaTh XOpouIed cpemoit s
(hOpMHUPOBAHUS U Pa3BUTUS WHHOBAI[MOHHBIX KJIACTEPOB B IIEJIOM PSJIE PErHO-
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HOB Poccun. Ycumsi B 3TOM HanpaBieHHHM CHOCOOCTBOBAJIM ObI BOCCTaHOBIIE-
HUIO U YCWJIEHHIO MHHOBAIIMOHHOT'O TIOTEHI[MAJIa CTPaHBbL.

B noknane mpencraBiieHbl pe3yiabTaThl MOAENBHBIX HCCIIEIOBAHUH BO3-
MOXXHOCTEH yCTOHYMBOIO pa3BUTHsI MHHOBAIIMOHHBIX KJIACTEPOB B 3aBUCHMOCTH
OT PUCKOB HEOJArONPUSTHBIX BO3JAEHCTBHH (haKTOPOB BHEIIHEH Cpeabl M BO3-
MOXHOCTEH WX CHIKEHHMS MEpaMH TOCYAapCTBEHHOW IMoanepkku. Jlemaercs
BBIBOJI O 11EJIECO00Pa3HOCTH KOMIUIEKCHON POPa0OTKH BO3MOXKHOCTEH QopMu-
POBaHMS M Pa3BUTHS WHHOBALMOHHBIX KJIACTEPOB Ha OCHOBE COXPAaHUBILETOCS
WHHOBAIIMOHHOT'O MOTEHI[Maa a3POKOCMHYECKOH TIPOMBIIIIIEHHOCTH.

AHAJIN3 POCCUIICKO-UHAUVCKUX OTHOIIEHU
B OBJIACTA BOEHHO-TEXHUYECKOI'O COTPYIHUYECTBA,
ABHUAILIMA U KOCMOHABTHUKHA
M.H. Borauésa

CoTpyaHHYECTBO B 00JIACTH CO3/IaHHsI OOOPOHHOM MPOIYKIMH SBIISIETCS
OCHOBOIIOJIATAIOIIUM (aKTOPOM B IOJIEPKAHUH M POCTE JIBYCTOPOHHETO CTpa-
TErn4eckoro napTaepcrsa Mexay Poccueit u Unaueil. 3a BpeMs COTpyAHUYECT-
Ba OBUIM MTOATNMCAHBI BaYKHBIE COTJIAIICHHS, 3HAUUTEIBHO YKPENUBIIUE COTPYA-
HUYECTBO B BOGHHOW cepe. B ux uucie cornamenne o 3amure npaB HHTEIUIEK-
TyaJbHOH COOCTBEHHOCTH, NPENOTBPAIIAIONIee UCIIOIb30BaHUE Oe3 crenualb-
HOT'O pa3pemeHus JII000H U3 CTOPOH TEXHOJIOTHH, MOIYYEHHBIX OT APYroi cTo-
POHBI, COBMECTHOE IIPOM3BOJICTBO MHOTI'O(YHKIIMOHAJIBHOTO TPAHCIIOPTHOTO
camMojera, a TakkKe COIJIAlleHHe IO Pa3BUTUIO CIYTHUKOBOM CHUCTEMBI
GLONASS B MUPHBIX LEJSIX U Ap.

IlepBeIM camonerom, pa3paboraHHbiM B Poccum crnenwansao st MH-
JIMH, CTall TSDKENbIH MHoroyHKuuoHasmbHbIH uctpeoutens Cy-30MKU. Kon-
TPAaKT 10 3TOMY caMoJieTy Obut moanucan B 1996 r. 3atem, B 2000, 2004 n 2007
IT. TIOCJIE/IOBAJI LIENBIN PsI HOBBIX KOHTPAKTOB, PACHIMPSIONINX 3TOT MPOEKT.

Jpyrum ucrpeburenem, co3gaHHBIM ClielUaibHO s MHauum, cran ca-
MoJeT kopabenbHoro 6azupoBanus Mul-29K. Konrpakr mo Hemy ObuT moamnu-
caH 20 staBapst 2004 r. OH npenycMaTpuBaeT MOCTaBKY 12 0JJHOMECTHBIX CaMo-
neroB Mul'-29K u 4 nsyxmectHbix Mul'-29KVYb, a takxe o0ydeHue JI€TINKOB
U TEXHUYECKOTO MEepCOHaja 3aKa34yMKa, MOCTABKY TPEHAXKEepPOB, 3al4acTel, op-
TaHU3AIMIO0 CEPBUCHOTO OOCITY)KMBaHHs MOCTAaBJICHHBIX CaMOJIETOB Ha 0a3e 3a-
Ka34MKa.

Hawnbornee uaTEpECHBIE M IPOPBIBHBIE paOOTHI OyIyT BECTUCH 110 MPOEK-
Ty ucTpeOuTens nsaToro mokosienus. [lnanupyercs, 4ro pabOTHI MO CO3JAHUIO
poccuiickoro ITAK ®A u poccuiicko-unauiickoro FGFA (Fifth Generation
Fighter Aircraft — GoeBoli caMoJeT HSATOro MOKOJICHUS) OYAYT BECTUCH Mapal-
JIENIBHO.
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B Hacrosimee Bpemst axTruecku chopMHUpOBaHa NEPCIEKTHBA POCCHIA-
CKO-MHIMHCKUX paboT mo 0oeBoil aBuanmu. Ee cocraBisiiomue onpenensroTces
Tak:

— MPOU3BOJICTBEHHAs1 koonepanus no nporpamme Cy-30MKHU, kortopas
pacmuputca 3a cdeT co3jaHus komiuiekca «Cy-30MKUM + poccuiicko-
nHauniickas pakera "bpaMoc"»;

— IIOCTaBKa U MPOM3BOACTBEHHast kKoonepanus mo Mul-29K/KVYb;

— mozaepHu3anus camonieroB Mul'-29 BBC Unauu, BeinonHseMas B KOO-
riepanyy pOCCUHCKUMHU M UHIMHCKUMU TIPEINPHSATHIMU;

— BO3MOJKHAs! 3aKyIKa U MPOU3BOACTBEHHAs KOOIEpalys Mo IporpaMme
MMRCA (camoner Mul-35/Mul"-351);

— POCCHICKO-MHIMICKasi porpaMMa pa3pabOTKH caMojeTa ISTOro Io-
KOJICHUSL.

CKOOpIMHUPOBAHHOE Pa3BUTHE ITUX MPOrpaMM OOECIICUHT:

— To/IepKaHNE W Pa3BUTHE YHU(PHUIMPOBAHHOTO aBUAIMOHHOTO ITapKa,
kotopsiit no3BoiutT BBC 1 BMC MHaun ¢hopMupoBats HHTErpUpoOBaHHBIE Ooe-
BbIE CHCTEMBI;

— CO3/1aHMe eMHON MH(PACTPYKTYPHI ITOCIETPOAAKHOTO 00CTY)KUBAHHUS
JUtsi OOJIBITMHCTBA CAMOJIETOB aBUAIIMOHHOTO Napka BoopyskeHHsix cun Muany;

— YCTOHYMBOE Pa3BUTHE MHIUMCKON aBHAllMOHHON M AJIEKTPOHHOH Mpo-
MBIIUIEHHOCTH.

[Mpubnu3uTensHEId 00BEM JTAHHOTO COTPYAHHUYECTBA OICHUBAETCS B
MUJTHAP, JOJIapOB.

B cdepe kocMHudeckoro coTpyIHHYECTBA TPEIIONIATaeTCs], YTO B paMKax
COBMECTHOT'O IIPpOoeKTa OyaeT co3aaH M 3amymeH K JIyHe OecnuIoTHBI KOCMH-
yeckuit anmapart. [To cytu, 3To OyzeT uenas nccieqoBaTeIbcKas J1abopaTopusl.
Amnmapar ruiaHUpyeTcsl CIeNaTh COCTaBHBIM: OH OYIIET COCTOSITH U3 OpOWTaIIb-
HOT0 M nocajoyHoro Moayis. Ilocie BbIXOa Ha OKONONYHHYIO MOJAPHYIO Op-
OUTY MOCaJO4YHBIA MOJAYJIb OTJEIHUTCS U NMPUWIYHUTCS B paliOHE OJHOTO U3 MOo-
mocoB JIynsl. OH Oyzer ocHaiieH 00OpyIOBaHUEM ISl TIPOBEACHHS KOHTAKT-
HBIX WCCIICIOBAHUIA: 3a00pa JIyHHOTrO IpyHTa U T. 1. OpOUTAIBHBINA MOTYIH OY-
JIET BECTH JUCTAHIIMOHHbBIE HAyYHbIE CCIEOBAHUSI U3 KOCMOCA.

B noxnane u3nararoTcs pe3ynbTaThl aHAINM3a NMPEUMYIIECTBA HKOHOMU-
YEeCKOH, TEXHUUECKOH M TOJIMTHIECKOH 1e71eCO00pa3HOCTH cOTpyaHIYecTBa PD
u Vnany B 3T0M 06MacTH.
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AKTYAJIBHBIE ACITEKTBI ®UHAHCOBOI'O IIJTAHUPOBAHU I
N HEHOOBPA30OBAHUSA HA 3TAITAX PASPABOTKMN,
MPOU3BO/JICTBA U SKCIIVIYATALIUA
PAKETHO-KOCMHMYECKOM TEXHUKH, TOCYJAPCTBEHHbIM
3AKA3YHUKOM KOTOPOMH SIBJISIETCSI POCKOCMOC
H.b. boaun, O.A. Bonsinckas, A.E. T'opmikos, A.A. Emenun, B.M. HoBukos

OpHUM 13 OCHOBHBIX HampaBiieHni B pabore Pockocmoca (panee Munu-
crepcrBa obmero mMammHoctpoeHus: CCCP) Obuto M ocraeTcsi COBEpIIEHCTBO-
BaHHE SKOHOMHUYECKHX METO/IOB YIIPABJIECHUS KOCMHYECKOW [esITeIbHOCTHIO
Poccum — OT 1MOCTaHOBKHM 3a/1a4 110 CO3JJaHUI0 PAKETHO-KOCMUYECKON TEXHUKH
JI0 €€ PaKTHYEeCKOro BHeIpeHHs U 3()(HEeKTUBHOTO MCIONb30BAaHUS B HHTEpEcax
COLMAJIbHO-OKOHOMHYECKOTO Pa3BUTHSI CTPAHBL.

OCHOBBI yIpaBJIeHUsI KOCMHUYECKOH JeSTEeIbHOCTHIO, BKIIIOYABIINE BO-
MIPOCHI TUTAHUPOBAHMS, y4eTa M OTYETHOCTH NpHU pa3paboTKe, MPOU3BOJICTBE U
MOCTaBKe KOCMUYECKOW TEXHHKH, a TaKKe MPU CO3JaHUH OOBEKTOB KOCMHYE-
CcKOWl MH(PACTPYKTYpBl Pa3IMUHOTO Ha3HA4YEHHs, ObUTM 3aJI0KEHBI B ITIEPHOJ
1970-1980 rr. M cucTeMHO 00OOIEHBI B OTpaciIeBOM JOKyMeHTe «EquHoe 1mo-
JIO)KEHWE O TUIAaHWPOBAHUH, Y4e€Te, OTYETHOCTH M OIEPATUBHOM YIPABICHUU
Hay4HO-HMCCIIE/IOBATEILCKUMU U OIBITHO-KOHCTPYKTOPCKUMH paboTamMH B OT-
paciuy (1987 T.), 9TO cIOCOOCTBOBAIO JOCTHKCHHUIO TIOJOXKHUTEIBHBIX PE3Yilh-
TaToOB B KOCMUUECKOH OTpaciu.

W3BecTHO, YTO YCIIOXKHEHHUE 3a7ad, BO3JIaraeMbIX Ha Jr00yI0, 0COOEHHO
KOCMHUYECKYIO TEXHHUKY (ocBoeHue JIyHbI, oseTsl Ha Mapc | T. 11.), COITPOBOX-
JlaeTCcsi HOBBIMU TPEOOBaHMSAMH K HOPMAaTHBHO-IIPABOBOMY M METOANYECKOMY
anmapary IUIaHUPOBAHMS M YNPABJIEHHs CO3JaHHEeM HOBOH TexHWKU. OOHOBIIe-
HHE HOPMAaTHBHO-TIPABOBOI'O M METOIMYECKOr0 anmapara CBsI3aHO U C Iepexo-
JIOM Ha PBIHOYHBIE OTHOIIEHUsI B 5KOHOMUKe Poccnu. B pesynbrare, HopMaTus-
HO-TIPABOBBIE ¥ METOANYECKHE OCHOBHI ITAHUPOBAHUS U YIIPABIICHUS! KOCMHYe-
CKOH JIeSITENBbHOCTBIO MPETEPIIeBAOT 3HAYNTENbHBIE H3MEHEHMSI.

Tak, BMECTO NMATHJIETHUX M TO/OBBIX TEMAaTHYECKHX IIAHOB CO3AaHUS
kocmuueckorr TexHuku B mepuon CCCP Benmercst paspaborka demepanbHOM
KOCMHUYecKor mporpammbsl Poccrnn m psina enepanbHBIX IENEBBIX TPOTPaMM.
Beenen B neiictBue denepanbHbiii 3akoH «O pa3MeIIeHUH 3aKa30B HA TIOCTaBKU
TOBapoB, BHINOJIHEHHE Pa0dOT, OKa3aHUE YCIYT ISl TOCYJapCTBEHHBIX M MYHH-
IUnanbHeIX HYyXI» (Ne 94-@3 or 21.07.2005 r.), npeaycMaTpuBaronyii, B ya-
CTHOCTH, pa3MeIlleHHe TOCYIapCTBEHHOI0 3aKa3a IMyTeM MPOBEACHHUS TOPToB (B
(dhopMe KOHKypca) U T. 1.

B noxnane paccMatprBaeTcs CKIIaIbIBAIOIIUIICS Ha CETOJHSI SKOHOMHUKO-
METOJIMYECKHH WHCTPYMEHTApHH IUIAaHWPOBAHMS W YIIPaBJICHHUS CO3/aHHEM
KOCMHUYECKOH TEXHUKH, B TOM YHUCIIE:

— HOBBIE METOJOJIOTUYECKHE TIIOIXOAbl K TEXHUKO-IKOHOMHUYECKOMY
00OCHOBAHUIO OCHOBOIOJNATAIONINX JOKYMEHTOB IOJTOCPOYHOI'O IUIAaHWPOBA-
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Hus, Brmouast «Konueniuio @enepanbHO KOCMUUECKON porpaMmbl», «CTpa-
TETHI0 PAa3BUTHA PAKCTHO-KOCMHYECKOW MPOMBIILICHHOCTHY, (enepaabHbIe
1IeJIeBbIEe IPOrPaMMBbl U CUCTEMHBIE TIPOEKTHI;

— MOPSITOK MOJTOTOBKU MPEUIOKECHUH B OIODKETHYIO 3asiBKY U TOCyIap-
CTBeHHBIH 3aka3, Bkimouass HUOKP u cepuiinble mocTaBku, a Takxke NoJyiepKa-
HUE HA3eMHOU KOCMUYECKOH MHPPACTPYKTYPHI M KCIUTYATAIUI0 KOCMHYECKON
TPYIIIUPOBKY;

— METOJIONIOTUSL U TOPSAIOK MOJITOTOBKU MpEIIoKEHUH Mo IieHaM Ha
HUOKP u cepuiinbie u3nenus, BKIOUas HauaJlbHbIe (MaKCUMaJbHbIE) [IEHBI;

— oKoHOMHUeckuid aHanu3 xona BbimoiHeHnss HUOKP u ¢daktryeckux
3aTpaT MO ATaraM U TeMaM B 1IEJIOM;

— HOPMAaTUBHO-IIPABOBBIE M METOJUYECKUE IOKYMEHTHI MO IUIaHUPOBA-
HUIO U YIIPABJICHUIO CO3JIAHUEM PAKETHO-KOCMHYECKON TEXHUKHU.

JlaHbl MpennoxeHus 1Mo AalbHENIIeMy COBEPILIEHCTBOBAHUIO METOUYE-
CKOrO0 MHCTPYMEHTapHsl MO MPOBEACHUI0 DIKOHOMUYECKUX OLIEHOK CO3JaHHs U
SKCIUTyaTallud KOCMUUYECKON TEXHUKH.

HNEPCHEKTHUBBI CO3JAHUSA CUCTEMbI MOHUTOPUHT A
OBBEKTOB 3EMHOM MOBEPXHOCTH C UCIOJIb30BAHUEM
CPEACTB ASDPOKOCMMYECKOI'O HABJIIOAEHUSA
B.B. Bacunesckuii, P.B. Bacunesckuit

Pemenne 3aa4 MHHOBAIIIOHHOT'O PA3BHUTHS PETMOHOB U CYOBEKTOB XO-
3STCTBEHHO-9KOHOMHUYECKOHN NIEATENbHOCTH B YCIOBHUSX BCTyIUIeHUs! Poccun B
BTO u cBSI3aHHBIM C 3TUM IMOBBIIIEHHEM KOHKYPEHTOCIIOCOOHOCTH CO CTOPOHBI
BEAYLINX TOCY/apCTB 00YCIIOBIMBAET MOTPEOHOCTh MPOBEIEHUS NCCIIEIOBAHMIA
U pa3pabOTOK JEHCTBEHHBIX MEXaHM3MOB M MHCTPYMEHTOB OpraHM3alliOHHO-
HKOHOMHYECKOT'0 YIIPABJICHUS BEICOKOTEXHOJIOTMYHBIMU TIPOEKTAMHU.

B nepeune akTyanbHBIX MPOOJIEM ClleyeT BBIIETUTh pa3paboTKy cHcTe-
MBI YIpaBJIEHHsI TPOEKTOM MOHHTOPHHra OOBEKTOB 3€MHOH MOBEPXHOCTH C
WCIIOJIb30BAHMEM OTEUECTBEHHBIX AaPOKOCMHUUECKHX CPEJCTB, KOTOpas BKIO-
Yajyia ObI HEOOXOANMBIE U JTOCTATOUHBIE MEXAHNU3MBI ITOJTHOIIPABHOI'O YJacTus B
CO3JJaHUH, SKCIUTyaTallid M B LEJIEBOM IIPUMEHEHHH C MOJTYYEHHEM KOMMepUe-
ckoro 3¢d¢exTa opraHM3alMil MPOMBIIUICHHOCTH, WHHOBAIMOHHBIX MaJbIX
TIPEANPUATHH U HUPM.

AHanmu3 BO3MOXKHOCTEH IMOTydeHHsi SKOHOMU4Yeckoro 3¢dekra nmpu mMo-
HUTOPHHT'€ 0OBEKTOB 3€MHOHW MOBEPXHOCTH IMO3BOJISIET CHOPMYIHPOBATH 3a/1a-
Y1 ¥ 00OCHOBaTh TEXHOJOI'MH MOHHUTOPHHIA /sl MX perieHus. OCHOBHBIMHU
3aJauaMu SIBIISTIOTCS:

— JIMCTAaHIIMOHHOE HAOJI0/IEHHE 32 PA3JIMYHBIMUA O0BEKTaMHU Ha OOJIBIINX
TEPPUTOPHUSIX B TE€UEHHE JITUTEIHLHOTO BPEMEHH;

— OOHapyXKEeHHE JIECHBIX TI0KAPOB;
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— 9KOJIOTMYECKUI MOHUTOPUHT MOJCTUIIAIONIEH TOBEPXHOCTH;

— HaOMIOJEHHE 32 COCTOSHUEM TPYOOIpoBoaoB, JIDII, TpaHCIOPTHBIX
MarucrTpaieu u T.x.;

— 3aMep JaHHBIX [0 PaJUOAKTUBHOMY U XUMHUECKOMY 3arpsi3HCHUIO
MECTHOCTH U aTMOC(EpHI;

— nepefaya U300pakeHHs MECTHOCTH B PealbHOM MacIITabe BpeMe-
HU B BUJIEO U MH(PPAKPACHOM JHANA30HAX HA HA3EMHYIO CTAHLUIO yIpaBie-
HUS U yAaJCHHBIE BUJICOTEPMUHAIIBI;

— olpeelieHne KOOPJUHAT 0OBEKTOB.

B HacCTodA1EeC BpeMs JJid JUCTAHIUOHHOTO 30HAWPOBAHUSA IHUPOKO IMPU-
MCHAKOTCS TCJIICBU3UOHHBIC, I/IH(l)paKpaCHBIe, OIITUKO-3JICKTPOHHBIC, paIUOJIOKA-
IMUOHHBIC U APYTUC CPEACTBA Ha6J'IIOI[eHI/IH. I[J'IS{ CO3/1aHrsl COBPEMCHHBIX CUC-
TE€M MOHUTOPUHTA Pa3BEPHYTH! PaOOTHI 1O pa3pabOTKe U OCBOSHUIO HOBOH dJie-
MEHTHOM 0a3bl U TEXHOJOI'HIl B OIITUKE, DJICKTPOHUKE, MEXAHUKE, a4 TAKIKE I10
IMHUPOKOMY HCHOJIb30BAHUIO COBPEMECHHLIX JICTKUX KOHCTPYKIIMOHHBLIX MaTe-
puajoB U MPUMCHCHUIO METOAOB KOHCTPYKTHBHOI'O HHTCETPUPOBAHHA CUCTEM
COBMECTHO C HOCUTEIIEM H JIp.

B Hacrosmel paboTe HcClienoBaHbB BO3MOXKHOCTH 3KOIOTHYECKOr0 MO-
HUTOpUHTA 00BEKTOB 3E€MHOM MOBEPXHOCTU C HCIIOJB30BAHHUECM JUCTALIMOHHO-
NMUWJIOTUPYEMOI'0O KOMIUICKCA JICTATCIbHBIX allllapaTOB B PA3JIMYHBIX Y4YaCTKaX
3JIEKTPOMATrHUTHOTO CrieKTpa. OGOCHOBBIBAETCS CTPYKTYPa, COCTaB U OCHOBHBIE
XapaKTCPUCTUKU CUCTEMBI YIIPABJICHUA MPOCKTOM, TCXHOJIOIMU TMOJYUYCHUS pe-
3YyJbTaTOB MOHHUTOPHUHTA HOTpe6I/ITeJ'IHMI/I B COOTBETCTBYIOLIIEM (bopMaTe.

NPEIJOXKEHUS 11O ABTOMATU3AILIUU ITPUHSTHUSA PEILIEHUN
B YCJIOBMSAX HEOHPEI[EJIEHHOCTI/I BEJIUYUHBI
N HAIIPABJIEHUSA BO3I[EI71CTBI/I$[ BHEIIHUX ®AKTOPOB
HA KOCMHNYECKHUE ITPOI'PAMMBbI
A.B. Beliko

JIBrkyiei cuiioi mporecca COBEPIIEHCTBOBAHUS METOJOJIOTUN YIIPaB-
JICHUsI pa3BUTHEM CUCTEMBbI pakeTHo-KocMuueckoil Texuuku (PKT) Poccuiickoii
denepalyy ABISAIOTCA MPOLIECCH] U3MEHEHUS BEJIMUMH U HAIpPaBICHUS BO3JEH-
CTBUM CO CTOPOHBI BHEIIHUX BOCHHO-NIOJIMTUYECKUX, BOCHHO-TEXHHUUECKUX U
JIPYrUX CUil. Bpicokas crerneHbp HEONpeeNeHHOCTH BO3JEUCTBHS THX (haKTo-
poB Ha npouecc hopmupoBanus nporpamm passutus PKT He mo3Bossier onepa-
THUBHO NPUHUMATh PELLIEHHUs HA OCHOBAaHUM YKCIEPTHHIX METOAOB pacyeTa UHTe-
TpaJIbHBIX TOKa3aTeseld. B ycloBHsX HeonmpeaeneHHOCTH 3afada 0O0OCHOBaHMUS
JIUMUTOB (PMHAHCUPOBAHHS HA MEPONPUSTHI KOCMUYECKHUX IIPOrPaMM CBOJUTCS
K BBIYMCIICHUIO HHTEPBAIBHBIX OLIEHOK CTOMMOCTHBIX MOKa3aTeNleH U K pacueTy
PHUCKOBOM COCTaBJISIOIIEH TPOrpamMMBl.
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B pamkax cymiecTByromieil MEeTo0IONMH METO/Ibl CTATHCTHYECKOTO MO-
JIeTIMPOBaHMS, TAKHE KaK PErPECCHOHHBIN M CHIEKTPAIBHBIN aHAIN3, BHICTYNAIOT
B KayeCTBE MHCTPYMEHTOB, OrPaHHYMBAIOLINX 00BEM ACCUTHOBAaHHH, BBIIEIsC-
MBIX Ha MEPONPHUATHSI KOCMHUYECKOW MpOorpaMmel. Bmecte ¢ TeM, CyliecTByo-
WA HEIOCTaTOK (hYMHAHCHPOBAHUS TOTpeOOBal pa3paboTKu Oojiee TOYHBIX
MPOrpaMM OCYIICCTBICHUSI KOCMHUUYECKON JIeITeNbHOCTH, 2 BMECTE C HUMH U
YBEJIHUYCHHUSI YUCIIA UCTIONB3YEMbIX HHTEIPAJBbHBIX MOKAa3aTeNel, YTO MPUBEIO K
UX MOJIMEHE MHTYUTHBHBIMHU OLICHKAMHU.

DTO TPUBOIUT K HEOOXOAUMOCTH pa3pabOTKH aBTOMATH3HPOBAHHBIX
CHCTEM TOICPKKU MPUHATHS PEIICHUH, OCHOBAHHBIX HA HEYECTKOW JIOTHKE U
JMHAMHYECKOM TPOrPaMMHPOBAHHUH.

B nanno# paboTte pa3paboTaHbl MPEATIOKEHUS 10 CO3JaHUI0 aBTOMATH-
3UPOBAHHON CHCTEMBI TEXHHKO-)KOHOMHUYECKOTO OOOCHOBAHHS MEPONPUATHI
KOCMHUYECKOH ITPOrpaMMBbl, MTO3BOJISIOIIEH Ha OCHOBE TPAHCISTOpA HMCXOIHBIX
JIAHHBIX ABTOMATHYECKH OOBEHUHATH HMH(POPMALMOHHOE COACPKHUMOE pPasHO-
POMHBIX CHCTEM HMCXOJIHBIX JAHHBIX U TCHEPHUPOBATH MOJEIH MPOrHO3HUPOBAHHS
TPEHJ0BbIX cocTaBisiFonux pa3sutus PKT. DTo MO3BOMUT cHCTEME OIIepaTHBHO
pacCUMTHIBATH PEAKIMI0 HA M3MEHEHUE CUJIbl M HATPABJICHHS BO3ACHCTBHS CO
CTOpPOHBI BHEITHHUX (akTopoB. OnHOHN 13 0coOEHHOCTEH pa3padaThiBaeMOi CHC-
TeMbI SBIISICTCS aBTOMATHYECKasl TeHEpalls CTOMMOCTHBIX MOJEINEH, HCIIOb-
3YEeMBbIX MPH ITAHUPOBAHUU PA3BUTHS KOCMHYECKHX MPOrPAMM.

[NpakTHyeckoe NpUMEHEHNE TAHHOH CHCTEMBI /IS yIPABICHUS Pa3BUTH-
eM niepcriekTuBHOH PKT MO3BOMUT MOBBICHTH OMEPATUBHOCT, SKOHOMHYHOCTb
U 3(GEKTUBHOCTh NPUHATUS PELICHUH OTHOCHUTENBHO MyTeH JajJbHEHIIero Ux
COBEpPIICHCTBOBAHUSI, @ TAK)Ke HUBEIUPOBATh HETOUYHOCTH MPOTHO30B, UCIONb-
3yeMbIX IpU POPMUPOBAHUN U OOOCHOBAHUH TUIAHOB PA3BUTHS.

OIPEJEJEHUE SKOHOMUYECKOM IIEJTECOOBPA3ZHOCTHU
HUCITIOJIb30BAHU S
MHOI'OPA30BOM PAKETHO-KOCMHUYECKOW CUCTEMBI
C.B. Bonxonun, E.H. Mamxkosa

BonbmMHCTBO 33784 KOCMHYECKOH JIeITeNIbHOCTH, CIIOCOOHBIX MPHHO-
CHUTB TIPUOBIIb, CBA3aHO C BHIBEIEHUEM CITyTHUKOB Ha T'€OCTAlMOHAPHYIO OpOH-
Ty. B mocnennue necarunerus 3nech MpOU3OLUIA U3MEHEHHS HE B TMONb3Yy OTe-
YeCTBEHHON KOCMOHABTHKH. Co3/1aHbl MOIIHBIE 3apyOeKHBIE PAKETHI-HOCUTEIIN
(PH), nmeromme cTapToBbIe MO3MIMK Ha Ooliee HU3KHMX IIUpOTax, 4eM y Poc-
cun: «Atnac-5» u «/lenpra-4» (CIIA, HakioneHue crapra i=28¢), « Apuan-5»
(ESA, i=7¢). Ha noagxozne HOBBIE SIIIOHCKHUE, KUTAWCKUE, MHIIUICKHE U Opa3mib-
ckue PH.

Paboter mo MexyHnaponHoiit kocmudeckoid cranimu (MKC) 3anumaror
3HAYNTEIbHBIH 00beM (uHaHcHpoBaHHS B DenepanbHOM KOCMHUYECKOH IIPO-
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rpamMMe, TpH4YeM OOJBIIYI0O YacTh OKCIUTYaTallMOHHBIX 3aTpaT COCTaBIISIOT
TPaHCIIOPTHBIE OIEPaLliM, BBHINOIHAEMBblE KocMuueckuMHu Kopabisimu (KK)
«Coro3» u «llIporpecce». Ot KK, ncuepnasmime BO3MOXKHOCTb JUIsl JalbHEHIIEH
MOJIEPHU3AINH, CO3/IAl0T OIPaHUYEHHS IO IPY30MOTOKY, YTO CIEPKUBAET pas-
Butue HUP na 6opty MKC. VnenpHas cTOMMOCTh TPAHCIIOPTHBIX OMEpaIui ¢
ucnone3zoBanueM KK «Coro3a» cocraBnser aecatku Toic. $/kr. C mogo00HBIMU
ToKa3aTesIMA TpobieMaTHyHa jaaxe Tekymas skcruryatanus MKC, a obecne-
YEeHHUE €€ Pa3BUTHUS HEBO3MOXKHO.

B Poccun pe3ko cokpalieHsl peajbHble 00beMbl HUHAHCUPOBAaHUS padoT
10 MHOTOpPa30BBIM TpaHCIOPTHO-KocMuueckuM cucreMaM (MTKC), uro o3Ha-
YyaeT (PaKTHUIECKUH OTKa3 OT MEPCIEeKTUB M MO3UIMK B 3TOM HanpasieHnd. Of-
Hako MTKC no-npexxHeMy IpUBIEKaIOT K cede cepbe3HOe BHUMAHHUE B OCTaJb-
HOM MHUpE.

B nocnegnue roapl TeMaTU4ECKUE HAyIHBIE UCCIIEAOBAHUS THIIEP3BYKO-
BBIX TEXHOJIOTUI, OT KOTOPBIX 3aBUCHUT BO3MOXKHOCTH co3aanuss MTKC, Bo Bce
OonbIlIel CTENEeHU JOMONHSIOTCA (a30il 00BEKTOBBIX Pa3pabOTOK, 3aBepIIaro-
LIUXCSl JIETHO-KOHCTPYKTOPCKUMHU HcbITaHUsIMUA. B 2000-e roxs! ocyliecTBiIeH
PSAA 3KCIIEPUMEHTAJIBHBIX MOJIETOB TMIEP3BYKOBBIX M BO3YIIHO-KOCMUYECKHX
CHUCTEM PA3IUYHOIO Ha3HAUEHMUS.

[TpoBeneHHbBIE HCCIIEAOBAHUS M pacyeThl B TaHHOW padoTe ITO3BOJIAT OIl-
pelenuTh  11e7eco00pa3sHOCTh  HMCHOJIB30BAaHMS  MHOTOPA30BBIX — PAKETHO-
kocmuueckux cucreM (MPKC) ¢ yuerom TpeboBaHMii BEIX0/1a HA MHUPOBOH DBI-
HOK TIpH BBICOKOH KOHKYPEHTOCIIOCOOHOCTH.

B comocTaBUMBIX yCIOBUSAX MPOBOAUTCA CPAaBHUTENBHBIN aHAIN3 MHO-
ropa3oBOM JBYXCTYNEHYATON CHUCTEMbI BBIBEICHUS BEPTUKAJIBHOTO CTapra C
AQHAJIOTMYHOW OHOPa30BOM cucreMoil. IlokazaHo, IpU KaKUX YCIOBUSX MOXKET
OBITH MOJTy4eH SKOHOMHYECKHH 2deKT 3a cueT nepexona K MOIHOW MHOropa-
30BocTH. OLleHEH MaKCHUMAaJIbHBIN BBIMIPHII IPU MEPEXOA€ K MHOropa3oBOi
cHCTeME BBIBE/ICHHSI — YZENbHasi CTOMMOCTb BBIBEACHHSI MOXET ObITh yMEHb-
meHa B 4 pasa. IlomyueHsl COOTHOIIEHUS JUIsl POBEIEHUS OLEHOK YEIBbHOU
CTOUMOCTH BBIBEIEHUS OIHO- U MHOTOPA30BBIX CUCTEM.

[omyueHnsle pe3ysibTaThl MOTYT OBITH HCITOJIB30BAHBI IIPU HCCIIEI0BA-
HUM TIEpPCIEeKTHBHBIX cucteM BbiBeneHus ¢ JKPJ[. OueBumHO, 4yTO B KpaTKo-
CPOYHOH M CPEJHECPOYHON MEpPCIEKTHUBE OYAET NMPOAOIIKEHO UX COBEPIICHCT-
BOBaHME B YAaCTH MCHOJIb30BAHUS MEPCIEKTUBHBIX TOIUIMB, TEXHOJOTUH cO3/a-
HUsl, BHEIPEHUs MHOropa3oBoctd. OnHAKO pajuKagbHOE MOBBIIIEHHE JIETHO-
TexHnueckux xapaktepuctuk MTKC u ynenbHbIX SJHEpreTH4ecKuX napamMeTpoB
UX JABHUTaTElbHBIX YCTAHOBOK MOXKHO IPOTHO3MPOBATH B JOJITOCPOUYHOM NEPUO-
Jie. OTO MOXKET CTaTh PE3yJIbTaTOM HCIOJIB30BaHNs SHEPTUU Ha MEePCIIEKTUBHBIX
(u3MYeCKNX NMPUHIUIAX, OTIIMYHBIX OT HCIoib30BaBHmIMXcs B 1960-1970 rr.,
CHHEPIeTHYECKOT0 BHEJPEHNS] HOBBIX TEXHOJIOTMH B JIPYTHX MPEIMETHBIX 00-
JIACTAX 3HAHMH.
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IMPABOBOE OBECITEYUEHUE KOMMEPIINAJIN3AIINA
KOCMHUYECKOM JESATEJIBHOCTH:
MHPOBOM ONBIT U POCCUMCKAS CHIELIUD®UKA
O.A. Boabiackas

OnHUM U3 ITIaBHBIX HAIIPaBJIEHUM, B KOTOPOM BCIJIEH 3a MPAKTUKOW clie-
JlyeT HayKa KOCMMYECKOIo IpaBa BEAYIIUX MHUPOBBIX AEP)KaB, SIBIAETCA KOM-
Mepruainzamus kocMuueckoit nesrensHoct (KJI), mepexox k mpukiagHOMy
WCIIOJIb30BAHHUIO TOBAPOB, paboT, yCIIyT, MPOU3BOJUMBIX (BBIMOIHIEMBIX, OKa-
3BIBAEMBIX) KaK B PaMKax OTIEIBHBIX HAIPaBIECHUH KOCMHUYECKOH JESTEIbHO-
CTH, TaK U 1O €€ 3aBEPILICHNH MOJIyYeHHUEM Pe3yabTaTOB KOCMUYECKOH JesTeb-
HocTH. JlaHHOE sIBIIEHHE XapaKTepHO JUIsl MOAABJIAIONIEr0 OOJBIIMHCTBA y4acT-
HukoB K/ u nposiBisieTcs B TOM My MHOM Mepe BO Beex HampasieHuax KJI.

IMpornecc xkoMMepIHanu3anuy B HauOosblIeil Mepe oTpaxkaeT NoTpedHo-
CTH FOCYZIapCTB B MOBBIIIEHUN CBOETO YPOBHSI 3KOHOMUYECKOT O Pa3BUTHUSA, YCHU-
JICHUH TOJIUTHYECKUX TO3UIHH B MHpE, CIIOCOOCTBYET YCTAHOBIICHUIO pa3HO-
IUTAHOBBIX KOHTaKTOB KaK TPAJULMOHHO Ha MEXIOCYyJapCTBEHHOM YPOBHE, TaKk
W CpeAr YacTHHIX HAIMOHAJBHBIX KOPIIOpalui, a Takke B 0co0oi popme —
roCyapCTBEHHO-YaCTHOTO TApTHEPCTBA.

OCHOBHOW TPYAHOCTBIO, C KOTOPOH CTAJIKUBAKOTCA KOCMUYECKUE JeprKa-
BBI, IBJISIETCSI OTCYTCTBUE YHMBEPCAIBHOTO MEXIYHAPOIHO-IIPAaBOBOTO PEXKUMA
Uit komMmepuuanuzanuu K/, ocHOBaHHOIO Ha COBOKYITHOCTH BBIPaOOTaHHBIX
MHOT'OJIETHEH MPAKTHKOIN 0a30BBIX NMPHUHIMIOB ee ocymiecTBieHus. Crenuanb-
Hble BHYTPEHHHE HOPMATHUBHBIE aKThl, KOTOPHIMHU Ha CETOTHSIIHUI JIeHb pac-
MOJIaratoT HEMHOTHE 3aKOHOAATENbCTBA CTPAH MUPA, ITO3BOJISAIOT OCYILECTBIATH
HAI[MOHAJIBHYIO XO3SIMCTBEHHYIO JESTENBHOCTh B KOCMUYECKOM IPOCTPAHCTBE,
OJTHAKO Il Pa3BUTHA B3aMMOBBITOJHOTO M YCHEIIHOIO COTPYAHHYECTBA Ha
MEXIYHApOIHOM YpOBHE HEOOXOAMMBI THITOBBIE HOPMBI, TAPMOHU3UPYIOLINE U
obJiervaroniye JaHHbIe TPOLECCHl B3auMoeicTBUs. J[aHHbIE HOPMBI, Tpexe
BCEro, MPEJOCTaBAT MEXIAYHApPOIHO-NIPABOBYIO 3aIUTY M COJEHCTBHE HOBBIM
yuactHukaM KJI u3 umcna pas3BUBArOIIMXCSA CTPaH, TOJABKO BCTYMAMOLIIUM Ha
myTh KoMMepuuanu3anu K/l v noka He MMErOIM COOCTBEHHOTO CTaOMIIEHOTO
KOCMHUYECKOT0 3aKOHO/aTeIbCcTBa. Kpome Toro, yunTeiBas cneunuky Gpopmu-
POBaHMS M PasBUTHUsI OTpAciv (OT MEXIYHaApOJHOTO K HAIlMOHAJILHOMY IIpaBo-
BOMY PETYJIMPOBAHUIO), TPENCTABISIETCS HEOOXOAMMBIM CTHMYIHPOBAaTh HOp-
MaTUBHO-NIPaBOBOE ypEryIUpPOBaHHUE CIIOPHBIX BOIPOCOB MPEX]E BCErO HA Me-
KIyHAPOIHOM YPOBHE C TeM, YTOOBI 3aJI0)KHTh OCHOBY Ul OyIyIIMX HaIMo-
HaJIbHBIX JIOKYMEHTOB B paccMaTpuBaeMoii cdepe.

Uro kacaerca Poccuiickoil ®enepaniul, OCHOBHBIM MpPEMSATCTBUEM Ha
IyTU pa3BuTus oredectBeHHOM K] B HampaBieHHM ee KOMMeEpIMAIU3aliy SIB-
JISIETCSI HECOBEPLICHCTBO COOTBETCTBYIOIIEH HOPMAaTHBHO-TIPABOBOIM 0asbl, a
MIPUMEHUTENBHO K OTAENbHBIM cekTopaM K/l 1 momHoe ee OTCYTCTBHE, UTO MO-
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POXIaeT MOIONHUTENbHBIE CJIOHOCTH MPU YCTAHOBJIEHHH MEXITyHapOJHBIX
cBs3eil. [loaToMy Ha ceroAHAIIHMI JIeHb IpeJCcTaBisieTcs LEeIecoo0pas3HbIM, ¢
YY4ETOM MHPOBOTO ONbBITA, OOLIMX MPABOBBHIX MPUHIMIIOB KOMMeEPIHATU3AINN
K], a taxke 0COOCHHOCTEH paccMaTpUBaeMbIX IPOLECCOB B paMKax OTHENb-
HBIX €€ HalpaBJIECHUH, pACCMOTPETh BO3MOXKHBIE ITYTH U (DOPMBI pa3BUTHUS poc-
CHICKOr0 KOCMHYECKOT0 3aKOHOAATENbCTBA (M MPH HEOOXOAMMOCTH — CMEX-
HBIX OTpaclieif), mocpsmeHHoro komMmepuuanusauuu K/ Poccuiickoii denepa-
HH.

COBPEMEHHBIE ITOAXO/JAbI K OKCIIEPTU3E CTOUMOCTH
CO3JJAHUS KOCMHUYECKHUX CUCTEM CBsI3U
N.A. T'anbkeBuY

Kocmugeckas esITenbHOCTh 3aHUMAET KITFOYEBOE MECTO B TCOTIOIUTUKE
Poccuu u siBnsieTcs OHUM U3 BaXKHEHIINX (DaKTOPOB, ONIPEEIISAIONINX €€ CTATyC
CTpaHBl BBICOKHX TEXHOJIOTHI, OHA UTpacT BCe Oojiee BO3PACTAIONIYIO POJb B
00eCIieYeHUN HAIMOHAILHOW OE30MaCHOCTH, B TOM YHCIIEC 0C30MaCHOCTH JKH3-
HEJICATEILHOCTH HACEICHUS, B SKOHOMUYECKOM, HAYYHOM M COITMAJILHOM pa3-
BuTHH Poccuy, B ykperuieHnn o00pOoHHOIH MOIIH.

B coBpeMEHHOM MHpe TEXHOJIOTHU KOCMHUYECKON CBSI3U SIBJISFOTCS 00sI-
3aTeIbHBIM KOMIIOHCHTOM CHCTeM HH(GOPMAIMOHHOTO OOecledYeHus JH00ro
rocy/1apCcTBa C pa3BUTON 3KOHOMUKOM.

[Ipu MPOSKTUPOBAHUH U CO3JAHUN KOCMIYecKuX ammapatoB (KA) cBs3wy,
MTO3BOJISIFOIUX PEIIATh aKTYalbHBIC TOCYIaPCTBEHHBIC 3a/1a4i, HEOOXOIUMO Ha
Bcex craausx peanusarmu npoekta (HUP, aBaHIIpoeKT, 3CKU3HBIN POEKT, pa3-
paboTka pabodell JOKYMEHTAIIUH HA ONBITHBIC U3ICITUS U T. J.) UMETh BO3MOXK-
HOCTh JIOCTATOYHO TOYHO OICHHUTh CTOMMOCTH ONBITHOTO JICTHOrO oOpasna u
OITBITHO-KOHCTPYKTOpCcKUX padot (OKP) B nemom.

CyIecTByIOIHE METOIBI KaJTbKYTHPOBAHUS, HHICKCUPOBAHUS U YKPYII-
HEHHOM OIEHKU TMO3BOJISIOT PENIaTh JAHHYIO 3a/1a9y C Pa3HON CTENCHBIO TOYHO-
CTH B 3aBUCHMOCTH OT KOJIMIECTBA UCXOTHBIX JTAHHBIX.

Pacuer croumoctu nposenenust OKP no cozganuto KA ¢ ucnonszoBanu-
€M METOJa YKPYITHCHHOU OIICHKH MOXKET OBITh OCYIIECTBIICH JBYMS CHOCO0a-
MU: 110 0A30BBIM TEXHHYCCKUM XapaKTEPUCTUKAM M Ha OCHOBE CTPYKTYPHI 3Jie-
MmeHToB (cucteM) KA u cocraa OKP.

K 4ducimy monoKUTeNbHBIX XapaKTePUCTUK YKPYITHECHHBIX METOOB OMpe-
nenenus croumoctd OKP no co3panmio KA, MOXXHO OTHECTH:

— TMPOCTOTY U JIOCTATOYHYIO TOYHOCTH BEITIONHEHHUS 3KOHOMHYECCKHX
pacyeToB;

— BBICOKYIO CTCIICHb YUeTa TEXHHUCCKIX XapaKTCPUCTHK B TICHE H3JICITHI;

— BO3MOXXHOCTB 0TOOpa HanbosIee JOCTOBEPHBIX BAPUAHTOB PacyieTa;

— HeOonbIIol 00beM TpeOyeMoil HHpOpMAIH 00 H3ICTHAX-aHAIOTaX;
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— BO3MOXXHOCTbH OIIEHKH 3aTpaT Ha MPHUHIMIHAIBHO HOBBIE U3/IETIHS;

— BO3MOXKHOCTh KOMOMHHPOBAHHSI METOJIOB M 0TOOpA Ha/IEXKHBIX (haKTo-
POB, BIMSIIONIMX HA BEJIUYMHY 3aTpar.

Ha pannnx cramusx npoexruposanus (HUP, nmxenepnas 3amucka, pas-
pabotka T3), korma mMmeercss HHPOPMANUS JIUIIH O CAMBIX MPUOIU3UTEIHHBIX
JIAaHHBIX O Ha3HAYEHWH HM3JIENUSI M YKPYITHEHHBIX MacCOrabapuTHBIX XapaKTepH-
CTHKaX, PacCUUTaTh BEPOSTHYIO CTOMMOCTH co3faHusi KA BO3MOXXHO TONBKO
METOIOM YKPYITHEHHOM OLIEHKU Ha OCHOBE YZAEIbHBIX NOKa3aTeleH.

Bonee BBICOKYIO AOCTOBEPHOCTH HAa IMOCIEAYIOIUX CTAIUSIX CO3AaHUS
TEXHHUKH (TEXHHYECKOE MPEIIOKEHUE, ICKU3HBINA TPOEKT) MOXKHO JOCTUYb ITy-
TeM JeTaIN3allil CTOUMOCTHBIX [TOKa3aTeNell U UCIOJIb30BaHUS METO/IA OLIEHKU
T10 3JIEMEHTaM M3JIEJINS U COCTABY BBINOJIHIEMBIX Pa0oT.

Hawnbornee TouHble METOBI KAIBKYIMPOBAHMS 3aTpaT — Ha 0a3e HopMa-
THUBOB TPYJOEMKOCTH MOTYT OBITh MCIIOJIb30BaHBI, B OCHOBHOM, Ha 3Tamax pa-
604ero MPOEKTUPOBAHMS M MOJHOMACIITAOHOTO pa3BepThIBaHHS pabOT MO CO3-
JIAaHWI0 00pAas3IoB U CEPUIHOMY ITPOU3BOICTBY M3JIEITHIA.

OCOBEHHOCTMU YITPABJIEHUSI PUCKAMU KOCMUYECKOT' O
IMPOEKTA HA OCHOBE UCITOJIb30BAHU S OLIEHOK
EI'O PECYPCHOI'O TIOTEHIIUAJIA
B.B. Xypagckuii, H.}FO. Henbatino

OpHOW M3 Ba)KHBIX MPOOJEM COBEPILIEHCTBOBAHUSI CHUCTEM ITOIIEPIKKU
TIPUHSATHUS PELICHUH 10 YIPAaBJICHUI0 KOCMUYECKUMH TIPOEKTAMH CIIEYET CUH-
TaTh NMPOOJIEMY IOBBIIIEHHUS TOYHOCTH KOJMYECTBEHHOW OLEHKH pHUCKOB. [lyist
OLIEHKH PHCKOB KOCMHMYECKMX MPOEKTOB MOTYT HCIOJIB30BaThCS pPa3IHMYHbIC
METOJIbl, KOTOpbI€ Ha YPOBHE COOTBETCTBYIOIIMX IIPOLEIYp, KakK IPaBUIIO,
MIPE/ICTaBJIEHEl B aBTOMATH3MPOBAHHBIX CHCTEMaxX IOJJIEPKKH TPUHATHS
YIPaBJIEHYECKUX PEIICHUH.

C menblo penieHus] yKa3aHHOH NpOOJIEeMBbl BBHIIIOJHEHO HCCIIEOBaHMUE,
HaIpaBJICHHOE Ha Pa3pabOTKy MOJOOHON CHUCTEMBI, Oa3upyromelcs] Ha HCIOIb-
30BaHUM PECYPCONIOTHUECKOH MMHUTAIIOHHOW MOJEIH IMPOEKTa, MO3BOJISIONIECH
OIIEPaTHBHO M JOCTATOYHO TOYHO OIIEHMBATH €T'0 PECYPCHBIH MmoTeHuan. Takue
OLIEHKH MOTYT OBITh IPE0Opa30BaHbl B OLEHKU JOCTATOYHOCTH YaCTHBIX pecyp-
COB M X KJIACTEPOB C TOUKH 3PEHHS JOCTHKEHHUS 1IeIeH IPOEKTOB.

PazpabarteiBaeMas crcteMa UMEET TUIIMYHYIO CTpYKTypy. OHa BKIfouaer
nHpopManmoHHyto aTGopMy, a TakKe B3aMMOJCHUCTBYIOIIMHA ¢ Heil Habop
WHCTPYMEHTAIBHBIX CPEICTB, PEATM3YIOMIHUX HH(POPMAIMOHHO-IOUCKOBYIO,
OIEpaTHBHO-aHAINTHYECKYI0O M HWHTEUIEKTYaJbHYIO COCTaBIJIAIONIME Ipoliecca
aHaJIM3a M OLEHKH PECYpCOB NMpoeKTa. B ciydae yrnpaBieHUs] pUCKaMu CHCTEMa
obecrieunBaeT MX HACHTH(UKAIMIO W CHIDKEHHWE CTeNeHW pucka. J{ims storo
UCTIONB3YeTCs CIIOCO0 IIMKIMYHOTO CKAHUPOBAHUSI PECYPCHOM JOMUHAHTEHI.
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I'padudeckas uHTEpHIpETANUs PE3yJITATOB MOJCIHPOBAHUS MPEICTaB-
JIeHa AuarpaMMmod B BHUJI€ MHJUKATPHUCHI, OTpakarolled TEKyIllee MOJIOKEHHE
KaXJIOTO U3 3JIEMEHTOB, COOTBETCTBYIOIIMX OMNpPENIENIEHHbIM YaCTHBIM pPUCKaM
BO B3aUMOCBSI3U MEXY COOOI Ha YpOBHE KJIACTEPOB, a TAKXKE TPAHUILY C COOT-
BETCTBYIONIMMHU TPEIEIbHBIMU (JIOMYCTUMBIMH) 3HAYCHUSMH JUTS KaXXJIOTO U3
HuX. TeMIbl IPUOTIKEHAS K TPAHHUIIE TIO KaXIOMY U3 (PaKTOPOB PUCKA B COUe-
TaHUU C PACCTOSIHUEM MEX]Y TEKYIIUM U TPAHUYHBIM 3HAYEHUSIMHU €0 KOJInJe-
CTBEHHBIX OLIEHOK XapaKTEPHU3YIOT OMAcHOCTh JaHHOTO pUCKA JUISl MPOEKTa U
MTO3BOJISIFOT, OMPENENIHUB €r0 PaHT, BEIPA0OTaTh PeKOMEHIAIuu mo (GpopMuposa-
HHUIO COOTBETCTBYIOIIMX YIIPABICHUECKUX PEIICHHM.

B Hacrosmiee Bpemst Ha 6a3e ONMCAHHOW MOJENN OTpadaThIBAETCS JHHA-
MHYECKasi MOJIENb YIPABIEHUS] SKOJOTHUYECKUMHU PUCKAMU KOCMHYECKHX IMPO-
€KTOB.

YUET CONPSIKEHHOCTU TPEBOBAHUM NOTPEBUTEJIENA
1 BO3MOKHOCTE KOCMUYECKUX CUCTEM
HA IPEJNPOEKTHBIX CTAIUSX PASPABOTKHU
B.B. 3yeBa

CyliecTByOmMi B OTpaciv MOTEHIMA IO03BOJISIET OTEYECTBEHHBIM
NPEANPUITUSIM 3aHUMATh MECTO CPEIM JIHJEPOB KOCMHUUYEcKod oTpaciu. Ho B
YCIIOBHSX KECTKOH KOHKYPEHTHOW OOpHOBI Ha MHPOBOM PBIHKE KOCMHUYECKHX
YCIIYT I COXPaHEHHs JIUACPCTBA HEOOXOMMMO NPUMEHSAThH WHHOBAIMOHHEBIC
TEXHOJIOTHHM Ha BCEX ATaNax >KU3HEHHOro nukia kocmuueckux cucteM (KC) u
HE TOJIBKO B 00JIACTH TEXHUKH, HO ¥ B 00JIaCTH 3KOHOMUYECKOM MTPAKTHKH.

OCHOBHO BOIPOC PHIHOYHOW SIKOHOMHUKH — OYET JIM MPEIoKeHUE Ha
TOBAap WIH YCIYIy UMETh IUIATEKECIIOCOOHKIH cnpoc morpeburens. s mpo-
JYKIIUM KOCMUYECKOW OTpaciid 3TOT BOMPOC JOKEH CTaBUTHCS €Il Ha CTaJuU
MIPEIPOCKTHBIX HCCIICAOBAHUA U ¢ 0c000i BaxXHOCTHI0. MHOrHe mpoekThl KC
CO3JTAIOTCSI M3 UMEIOIIET0OCs TEXHUYECKOr0 3a/1eM1a, 03 MporHo3a moTpeOHOCTeH
KOHKPETHOT'O0 CerMEHTa phIHKA. TaKo# MOAXO0Jl COBEPUIEHHO HEJAOMYCTUM B CO-
BPEMCHHBIX YCIIOBHSX.

Ydecth TpeOOBaHHS MOTCHITUAIBHBIX TIOTPEOUTEIICH M COMTOCTABUTH MX C
BO3MOXKHOCTSIMH TIPOTHO3HUPYEMOM CUCTEMBI MPEACTABIACTCS IIeIECO00pa3HBIM
C UCIIOJIb30BAHUEM METOJIUKH OICHKU COMPSIKCHHOCTH TPeOOBaHU MOTpeOuTe-
neit 1 BosmoxkHocTer KC. B nokmnae mpencraBieHbl OCHOBHBIE UTOTH anpoda-
LIMH JAHHOU METOJUKH Ha 00BEKTaX KOCMHYECKUX KOMILIEKCOB JUCTAHI[MOHHO-
ro 3oHAMpoBaHus 3eMiu. Kpome Toro, orMeueHbl OCHOBHBIE HANPABJIEHUS T10-
BBIIICHUS SKOHOMHYECKOW (P(PEKTUBHOCTH TAKUX KOMIUIEKCOB IPHU HCIIOIB30-
BaHUU METOJIMKH COIPSKEHHOCTH.
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KOCMOHABTUKA U CTPATEI'USA BBIXOJA DKOHOMUKHA
N3 MUPOBOI'O ®PUHAHCOBOI'O KPU3UCA
B.A. UBanos, JI.B. Kynuukoga, B./]. Ononpuenko, B.M. UebaneHko

MupoBoli (pUHAHCOBBIH KPU3NC WAET YK€ YETBEPTHIN O] U, TOXOXKE, YTO
OH BBIXOJHUT Ha HOBYIO JUTMHHYIO BOJIHY 9KOHOMHYECKOTO POCTa, C TEM, YTOOBI
3a0J1aroBpeMeHHO NIEPEBECTH MHUPOBYIO SKOHOMHUKY Pa3BHUTHIX CTpaH Ha HOBBIN
TEXHOJIOTHUeCKU ykiaa. Ha 3Toil BoiHe NOAHUMYTCS! HOBBIE MHYCTpHAJIbHBIE
CTpaHbl, KOTOPbIE CMOT'YT CBOEBPEMEHHO CO31aTh WHHOBAIMOHHEIE KITFOUEBBIC
MIPOM3BOJICTBA HOBOT'O TEXHOJIOTHUECKOTO YKIIAAa U 3I0KHUTh IPEIIOCHUIKNA UX
OBICTpOro pocTa B TiobansHOoM Macmitadbe. Ha ¢ oHe rimyOokoii pereccuu B pas-
BUTHIX CTpaHaX Ha HOBOW BOJIHE SKOHOMHYECKOI'O POCTa ()OPMHUPYIOTCS HOBBIE
LIEHTPBI MUPOBOM sKOHOMUKHN — KuTait u Munus.

B nacrosiiee Bpemst ai1st 11000# cTpaHbl HEOOXOIUMBIM YCJIOBUEM CBOE-
BPEMEHHOT'0 BBIXOJa U3 KpU3HUCa SIBISETCS pa3padOTKa U HAINYHE yYTBEpPKIICH-
HOM COOCTBEHHOH CTpaTeruu, OpMEHTUPOBAHHOW Ha COXPAaHEHHE CBOETO DKO-
HOMHMYECKOT0 ITOTEHIIHAlla M OIepeXarollee pa3BUTHE, a TAKKEe Ha CO3/IaHHE
MIPEANOCHUIOK POCTa HOBBIX MPOW3BOJCTB MHHOBAIIMOHHOTO TEXHOJIOTHYECKOT0
YKJIa/1a, HOBOH CTPYKTYpHI U (hOpMaIyu.

CornacHo yuenmio M. Illymmerepa, KOTOpoe H3JI0XKEHO B €ro pabore
«Teoprsi SKOHOMHUYECKOT'O Pa3BUTHS», TEXHUUECKHH NPOrpecc BKIIOYAET TPH
OCHOBHBIE (pa3bl: MHBEHIMS, MHHOBAIMS 1 UMHTAIIUSI.

WuBennus (ot nart. invenire) — u300peTaTh, HAXOANUTH, PUIYMBIBATH U
MIPE/ICTAaBISITH HEKOTOPYIO HJEI0, KOTOpas B OyIyIleM MO3BOJHMT PEUIUTh BO3-
HUKaoIye NnpobjeMbl. B mpakTuyeckoM IulaHe MOA WHBEHIWEH MTOHUMAaloT
HOBBIE HAyYHO-TEXHWYECKHE 3HAHWS, TEXHOJIOTMH, MPOLECCHl, M300peTeHHs,
TIOJTyYeHHBIE B pe3ynbTare (PyHIaMeHTaJIbHBIX, TOMCKOBBIX M NMPHUKJIAJHBIX Ha-
YYHO-HCCIIEI0BATENLCKUX paloT.

WuHoBanus (ot nart. innovation) — oOHoBnenue. [log nHHOBamwMeH mo-
HUMAIOTCS JIIOObIE HOBIIIECTBA, a TAKXKE MPOLECCH, IPUBOSIIUE K ITOSIBICHUIO
HOBBIX 00pa3IoB, HOBOH MPOIYKIINH.

WHHOBanust o3HavaeT pakTUIecKoe Co3AaHie HOBOro, B KOTOPOM peal-
3yercsl MpeicTaBieHHass wujies. TakuM o00pa3oM, WHBEHIMS XapaKTepU3yeTcs
MIPEX/Ie BCETO MPOLECCOM MBIIUICHUS, 2 HHHOBALUS — IPAKTHYECKUM JEeHCT-
BueM. VIHHOBamuell Ha3pIBaeTCS MpOIECC, KOTOPBIH ITO3BOJISIET pean30BaTh
HECYIIECTBYIOIINE paHEee WU U TEM CaMbIM BBI3BIBATH KIIIOUEBBIE H3MEHEHHS B
3apOXKJAFONIEMCS] TEXHOJIOTHYECKOM YKJIaJIe.

Wmwuranums (ot naT. imitation) — moapakanue. ITOT TEPMUH OHUMAET-
s KaK KoIusl arpoOMpOBaHHOM Ha PHIHKE MHHOBAIMH.

[Mox crparterueli MHHOBALIMOHHOTO Pa3BUTHSI IOHUMAETCsl B HACTOSIIEE
BpeMsI IIPOIIECC KaK COBOKYITHOCTh BCeX JICHCTBUI U (a3, KOTOpble HE0OX0IUMO
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pCain30BaTh C LICJIbIO BBIBCJCHUA HOBIICCTBA, HOBOT'O IMPOAYKTAa HOBOI'O 00BEK-
Ta Ha PbIHOK.

Crpareruss ”HHOBallMOHHOTO pa3BUTHS TOJIBKO Torna paboraer, Korna
SKOHOMUKA 3HaHMH BBICTYIAET B KaueCTBE CAMOCTOSTEIBHOIO O0BEKTa HCCIie-
JIOBAaHWH, CBSI3aHHBIX C KAUYECTBEHHBIMH HM3MEHEHUSIMH HOBOTO YKiIaja, Ipo-
W30UIEANINMY OJIHOBPEMEHHO C HAYYHO-TEXHUYECKOH PEBOTIOINEH.

B Hacrosiee BpeMsi S5KOHOMHKA 3HAHUH XapaKTepu3yeTcs TpeMs HpHH-
LUMUATBHBIMA OCOOEHHOCTSIMH.

IlepBasi — nMUCKpPETHOCTh 3HAHMS Kak MpoAykra. KoHKpeTHOe 3HaHHE
1100 cO3/]aHO, TUO0 OHO OTCYTCTBYET.

Bropast ocoOeHHOCT 3aKIII04aeTcsi B TOM, YTO 3HAHUE, aHAJIOTUYHO APY-
TOi 00IIECTBEHHO-TIOJIE3HON MPOAYKIMH, TOCTYITHO BCEM 0€3 MCKITIOUEHHSI.

Tperbs 0coOEHHOCTH 3HAHMS: IO CBOEH MPHUPOJIE 3TO NHPOPMALOHHBIN
MPOAYKT, a MH(pOpPMAaIMs MOCIe TOro, KaK ee IOJY4WiId, He HCUe3aeT, Kak
OOBIYHBI MaTepUaNIbHBIA MPOIYKT, HO MOXKET OBITh MCKa)KeHa WM 3amudpo-
BaHa.

Ocob0 HeoOXOIUMO OTMETHTh, YTO BTOpasi OCOOEHHOCTH CYIIECTBYET
TOJIBKO TeopeTniecky. Ha nmpakThke B KanuTaIUCTHYECKOM MHUpPE OOIIEeNOCTYII-
HOCTh 3HAaHUsI OTpaHMYEHAa MHOXXECTBOM 0apbepoB — OT 00pa30BaTENbHOro
YPOBHSI 10 KOMMEPYECKOM TallHbI.

B mHaycTpuanbHO pa3BUTHIX CTpaHaX MHUpa IO BIMSHHEM IBYX OCHO-
BOITOJIAralOIINX PEBONIONNNA — HAYYHO-TEXHHYECKOW M MH(OpMaMOHHOH —
BO3HHKJIA PUHIUIIHAIBHO APYras 5)KOHOMHKA, B CO3JJaHUH KOTOPOH TTIaBHYIO U
peLIaonyio pojib CTAIN UTPaTh HE MaTepHajbHbIe (JaKTOPHI, a 3HAHHS, HHDOP-
Malys, UHHOBAIIMOHHBIN THN (00pa3) MBIIUICHUS] W ITOBEJCHHE TBOPYECKOTO
YeJI0BeKa, CO3/IAI0IIET0 «HOY-Xay», T. €. «3Hal0, KaK M 4TO CHIeTIaTh.

OIEHKA HEMATEPHUAJIbHBIX AKTUBOB
KOCMHUYECKUX ITPOEKTOB
I'.B. Unbsaxunckas, A.W. Kananxomkaes

B nHacrosiniee BpeMsi ppIHOK KOCMUYECKHX YCIYT HaXOJAWUTCS Ha CTaIuu
JIMHAMUYHOT'O Pa3BUTHSL.

B cBsi3U ¢ 3TUM MOSABIISIETCS HEOOXOIUMOCTE B 00JIE€ TOUYHOM SKOHOMH-
YECKOH OIICHKE BCEX CTOPOH WHBECTUIIMOHHBIX MPOCKTOB, OCOOCHHO B YaCTH
OIICHKK HHTEIUIeKTyanpHON coOcTBeHHOCTH (MC). DTOT mporece BBI3BIBACT
OnpeJIeNIieHHbIE TPYJHOCTH, CBSI3aHHBIE C HEPA3BUTOCTHIO U HEONPEAENICHHO-
CTBIO COOTBETCTBYIOIINX MEXaHU3MOB.

Bo BTopoii monoBuHe 2010 r. BHECEHBI U3MEHEHHS U JIOMOJIHEHUS B OT-
JIENTbHBIC 3aKOHO/IATENILHBIC aKThI, B KOTOPBIX OBLTH OTPAKCHHI OCHOBHEBIC TCH-
JISHIIUU OTHOILIEHUS TocynapcTBa K Bonpocam MC.
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NC — cobupatenbHOE MOHITHE, HCIIONIB3YEMOe U1l 0003HAUSHHUS TIpaB,
OTHOCSIIMXCSI K MHTEIUIEKTyanbHON AestenbHOCTH. MIC mMeer HemMano o0mux
4epT C peanbHO 1 JTuYHON coOcTBeHHOCTHIO. K npumepy, VIC siBisiercst akTH-
BOM, M B 5TOM KauyecTBE €€ MOXXHO IOKYIAaTh, IPOIaBaTh, JUIEH3UPOBATH, 00-
MEHHBATh WM OTJABaTh O0E3BO3ME3IHO, KaK JIFO0YI0 ApYyryro (GopMy cOOCTBEH-
Hoctu. Kpome Ttoro, Brnagenen; UC umeer npaBo 3ampeTUTh HEMPABOMOYHOE
WCIIONIb30BaHUE WIIM TPOJaXy NaHHOW cobctBeHHocTH. IIpm aToMm camoe mpu-
MeuaTesnbHoe pasnnune Mexay VIC u apyrumu opmamu cOOCTBEHHOCTH 3a-
Kirouaercst B ToM, uto VIC sBisieTcss Heocsi3aeMoi, TO eCTh He MOXET OBITh OIl-
peneneHa WM WASHTU(GUIMPOBAHA MO CBOMM (m3MueckuM mnapamerpam. s
TOr0 YTOOBI CTATh OXPAHOCIIOCOOHOH, OHA JOJDKHA OBITH MaTepuali30BaHa M
OlLleHeHa KakuM-T00 obOpa3oMm. OIEHEHHYI0 TeM WM WHBIM crocodbom HC
MOXHO J[ajiee BKJIIOYAaTh B HEMATepHAIbHbBIE aKTUBBI PSP THSL.

B camom mmpokom cmbicie HemaTtepuaibHble akTuBbl (HMA) — st0
crenuQuIecKne akTHBEI, ISl KOTOPBIX XapaKTEePHBI:

— OTCYTCTBHE OCSI3aTeNIbHOMN (popMBbI;

— JI0JITOCPOYHOE UCTIONIB30BaHUE;

— CIIOCOOHOCTH MTPUHOCHTH JIOXOI.

[MonsiTne HMA wncnone3yercst He TONBKO B OyXTantepckoM win (puHaH-
COBOM Yy4Y€Te, HO TaK)Ke B yNPaBJICHUU M B OLEHOYHOH JEeSITENbHOCTH, TIPHYEM
coJIep)KaHHe 3TOrO MOHATHS Pa3IMYHO B HAMOHAJIBHBIX CTaHIapTax Oyxydera
Pa3HbBIX CTPaH U B pa3HbIX BUaX MPO(QeCCHOHAIBEHOH JIeITeIbHOCTH.

[IpaBunsHas onenka UC, a, ciemoBatensHo, 1 HMA, mo3BoiHUT MOBHI-
CHUTh KallUTAIN3AIHIO MPEINPUITHIA OTPaciH, a 3HAUUT, TIOBBICUTh M UX KOHKY-
PEHTOCIIOCOOHOCTD.

MECTO PAKETHO-KOCMHUYECKOM OTPACJIH
B THHOBALIMOHHOM PA3BUTHUU POCCUHN
C.C. KopyHos

WNHHOBanMoHHas aKTUBHOCTh 3a mociieHee Bpemsi B P® 3acraBinser
MpeICTaBUTENIE PeabHOTO CEKTOpa MPAKTUYECKHW BCEX OTpaciied, Mpearnpu-
SITUH ¥ OpTaHU3AIMid MO3UIIMOHUPOBATEL ceOs B 3TOM IpoIecce, WIACHTH(HI-
pOBaTh CBOM BO3MOXXKHOCTH U HAWTH CBOE MECTO, €CIIM HE B CaMOM OOHOBJICHUH,
TO, KAK MHUHUMYM, B TporpamMmax OrojpkeTHoro ¢uHancupoBaHus. K cokaie-
HUIO, 3TOMY CIOCOOCTBYIOT, B OOJNBIIMHCTBE CIy4aeB, JCKIAPATUBHOCTH,
CTPEMJICHHE OTYUTATHCS U HEPEIKO 3a CUCT MHHOBAIIMOHHOTO OyMa M3pacXojio-
BaTh OIPOMHBIC (DMHAHCOBBIC PECYPCHI HE 110 HA3HAYCHUIO.

CBOE MECTO B 3TOM MPOIECCEe MOICPHU3ANNU U OOHOBJICHHS KaXKaast OT-
pacib U KaxI0€ MpEeANnpUsiTUE JODKHBI ONPENeNaTh B JABYX acmekTax. [lep-
BBIIl — SIBIISICTCS JIM MPEANPHUITHE WHHOBAIMOHHBIM JIOHOPOM ISl IPYTHUX OT-
paciieii, ¥ KakoB €ro MHHOBAIIMOHHKIH MOTeHIIal. BTopoii — kakue morpeoHo-
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CTU B HOBOBBEJICHHUSIX CYILIECTBYIOT Y MPEANPUATHUS KaK y PEUUIUEHTa, TO €CTh
MOTPEOUTENSI HOBALUH.

CymiectBys B JIBYX 9TUX MIIOCTACsX, MPEANPUSITHS JOJDKHBI TUIAHUPO-
BaTh CBOIO JICATECIFHOCTh B YCJIOBHAX OajaHca BO3MOXKHOCTEH M MOTPEOHOCTEH.
PakeTHO-KOCMUYECKasi MPOMBINUICHHOCTh Kak B P® (moTeHIMAIbHO), TaK U B
JIPYTUX CTpaHaxX (peajbHO) SBISCTCS MOIIHBIM MHHOBAIIMOHHBIM JIOHOPOM JUJIS
JIPYTUX OTpaciei XO03sUCTBa MO TaKUM HaNpaBlIEHUSIM, KaK TEXHOJIOTMH U Ma-
TepHualibl, KOCMUYECKasl CBSI3b, HABUTAIUS, METEOPOJIOTUsl, AUCTAHIIMOHHOE 30H-
nupoBanue 3emid U ap. [IpoayKiys KocMHUYECKOR JAesITeIbHOCTH SIBISIETCS] WH-
HOBAIIMOHHOW JJISl CEITHCKOT'0 M JISCHOTO XO03SMCTBA, PHIOHOTO XO035IHCTBA, NPU-
pOIlONOIB30BaHUS, TPAHCHIOPTAa U T. I. B TO ke BpeMsi paKeTHO-KOCMUYECKas
OoTpaciib caMa HY>KJaeTcsl B MHHOBAIMOHHOM MPOMYKIUU APYTUX OTpacieil xo-
3scTBa. DT JIBA COCTOSIHUSI B3aUMOCBSI3aHbI U ONPEJENSIIOT CTPaTeTui0 UHBE-
CTUITMOHHOM MOJUTHUKU U KOMMEPIUAIU3AIHH.

B nmoknmaze wm3mararoTcs OCHOBHBIE ACIEKTHI 3TOH MHOJIMTUKH, OCHOBHBIC
SKOHOMHMYECKUE W OpraHH3aIlMOHHO-YIPABICHYCCKUAE MPOOIEMbI B MPOMBIIII-
nenHoctu PKT, xoTopbie B 11e710M MOXHO Ha3BaTh HMHHOBAIIMOHHOW MOJIUTHUKOM
OTpaciu, NPEeINpUIATUA U OpraHU3aAlMNA PAKETHO-KOCMUUECKON MPOMBILUIEHHO-
CTH.

OYTU NOBBINEHUSA DOO®EKTUBHOCTHU UCITOJIb30BAHUA
PE3YJIbTATOB KOCMHUYECKOM JESATEJIbHOCTH
B UHTEPECAX IIPUHATHS YIIPABJIEHYECKHX PEIIEHUM
PETUOHAJIBHOT' O YPOBHS
M.A. Jlykpsimienko, K.A. XKuranos

MupoBoii U pOCCHUICKHMI ONBIT MOKAa3bIBAIOT, YTO II€JIEHANPABIECHHOE,
KOMIUIEKCHOE U CHCTEMHOE HCIOJIb30BAHUE PE3YJIbTaTOB KOCMUYECKOH Jes-
tensHOCcTH (PK]]) criocobHO 3HaUnTENHHO MOBBICUTH 3()(hEKTHBHOCTD MPUHSATHS
YIpaBJIeHYECKUX PEIIeHNH B Takux cdepax, Kak MpUpOIOIIOIb30BaHHUE, HKOIO-
T'¥sl, IIAHUPOBAaHNE M KOHTPOJIb Pa3BUTHSI TEPPUTOPUH, WUCIIONB30BAHKUE M pa3-
BUTHE TPAHCIIOPTA, TOIUIMBHO-3HEPreTHYECKOr0 KOMIUIEKCA, CTPOUTENBCTBA,
MOHHUTOPHHT JIECHOI'O M BOJHOT'O XO3SHCTBa, CO3/IaHUE DIEKTPOHHBIX TOMOIpa-
(ruecKknx KapT, KaJacTp 3eMeb U 00BEKTOB HEJIBIXKMMOCTH.

Opnako B OonmermHCTBE pernoHoB PKJI ncnonb3yroTes KpaifHe HemocTa-
TOYHO, pa3po3HEHHO M HecucremMHO. Ciabo pas3BuTa cHcTeMa IMoTpeduTenen
YCIYT, OHM HEIO0CTATOYHO MH(QOPMHUPOBAHBI O BOSMOXKHOCTSAX HCIIOJIB30BaHMUS
KOCMHUYECKHX TPOIYKTOB U YCIIYT, a Takke 00 sKOHOMHYEeCcKOM 3ddekTe, BO3-
HUKarouieM mpu ucronszoBanun PKJ. @enepanbHble, perHoHANBHBIE U ApYyTHe
MOTPEOUTENN YCIyT HE3aBHCHMO APYT OT JpYyra OpraHu3yIOT HCIOJIb30BaHHE
PKJI, He 3a00T1sch 00 0OMeHE KOHCUHBIMU PE3yIbTaTaAMU M OIBITOM OpPTraHU3a-
MK padoT, YTO IPUBOJUT K AyOIMpPOBaHUIO paboT U PACHBUICHUIO CPEJICTB.
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[Moatomy 3anmauya nosenenusi PKJl 10 KOHEUHBIX MOJb30BaTENed UMEET
00IIeHAIIMOHAIbHBIN XapaKkTep U TpeOyeT KOMIUIEKCHOTO MOJIX0/a, B TOM YHCIIe
Ha OCHOBE IIPOrpaMMHO-1eNIeBOro Meroaa. OCHOBOIOIAraOIUM MTOJI0KEHHEM
9TOTO METOJIa SIBJISIETCSl OPUEHTAIMsl Ha JOCTHXKEHHE KOHEYHOro pe3ylbTara B
JIOTUKE TIO3TAITHOTO JIeHcTBHs: (popMHUpOBaHue Lieniei, pa3padoTKa aJaeKBaTHOM
WCTIONIHSAIONIEH CHCTEMBI MPOrPAMMHBIX MEPOIPHUSTHI U peaar3anus nmporpam-
MBI JIJIsl JOCTHDKEHUS! TTOCTAaBIICHHBIX Iieield. PernoHanbHble LieneBble Iporpam-
MBI, & TaK)K€ KOMIUIEKCHBIE IPOEKTHI BHEIPEHHS KOCMUYECKUX TEXHOJOTHH BCE
OoJIbIlIe CTAHOBSATCS OCHOBHBIM MEXaHW3MOM HCIIOJIb30BAHHS BBITOJ] OT KOCMO-
HaBTHKHW peruoHaMu Poccum.

Ha ceropnsiminmii 1eHb onepaTropckast IesITeNbHOCTh B cepe UCTIONb30-
Banus PKJl oprannszoBana B 00JaCTH yCIIyT CITyTHUKOBOH CBSI3M, YACTHYHO — B
chepe aucraHnuoHHOro 3ouaupoBanus 3emnn ([I33). Kak mpaswmiio, mpenoc-
TaBJIAIOTCS Y3KOCIIEIMAIN3UPOBAHHBIE YCIYTH B 00JaCTH BBICOKOTOYHOTO II0-
3UIHOHUPOBAHUS C MCIOIB30BAHNEM TIIIO0ANBHBIX HABUI'AIIMOHHBIX CITYTHHKO-
BBIX CHCTEM, MOHUTOPHHI'A TPAHCHIOPTHBIX CPEJCTB, MOHUTOPHUHIA KPUTHUECKH
BaXXHBIX OOBEKTOB M OINACHBIX TPY30B. B TO e BpeMsi BocTpeOOBaHbI, HO He-
JIOCTaTOYHO OCBOEHHBI Ha PHIHKE KOMIUIEKCHBIE KOCMUYECKHe yCIyru. MHTerpa-
st pasHopoausix PK/L (monp3oBaTenbckux MH(OpMaMOHHBIX PEecypcoB Koc-
MHUYECKOM HaBUTAIMH, AUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMIIH, THAPOMETEOPO-
JIOTUH, KOCMUYECKON CBSI3U, KapTOrpa)uuecKoro u Apyrux BUAOB KOCMHYECKO-
ro obecreueHus), MOCTaBKa KOHEUHBIX MPOJYKTOB M YCIYT Pa3iIMYHBIM TOTpe-
OUTEISIM — 5TO OJHO M3 MarMCTPAJIbHBIX HAIIPABJIEHUH Pa3BUTHSI KOCMUYECKOH
oTpaciu.

B nensax noswimienus sgdexruBHoctd BHeApenus PKJ] B sxoHommde-
CKYIO W YIpaBJIEHYECKYIO IPAKTUKY PETHOHAIBHOTO YPOBHS HEOOXOANMO CO3-
JlaHWE PETHOHAJIBHOW HaBUI'AIMOHHO-WH(OPMAIMOHHONH HWH(QPACTPYKTYPHI,
obecrieunBaroneli 00beKTUBHBIN KOMIUIEKCHBI MOHHUTOPHHT OCHOBHBIX OTpac-
Jied SKOHOMUKH U KPUTHUYECKH BaKHBIX OO0BEKTOB. OCHOBHBIM MEXaHH3MOM
pelIeHus 3Tol 3a7a4yu SBISIETCSl CO3/1aHre MHPPAcTpyKTyphl LleHTpoB kKocMu-
YECKUX YCIIYT, CIIOCOOHBIX OCYIIECTBIISTH KOMIUIEKCHOE KOCMHYECKoe obecre-
YEeHHE PErHOHABHBIX OPraHOB I'OCYJapCTBEHHOW BJIACTH W JPYrHX MoTpeduTe-
Jied KaueCTBEHHO HOBBIMH DJIEKTPOHHBIMHU YCIIyraMH. Ba)KHBIM NpoOJIEeMHBIM
BOIIPOCOM DPAa3BHUTHs ATOW MHPPACTPYKTYpHI SIBIISETCS HEOOXOIUMOCTH COBEp-
IIIEHCTBOBAHUSI 3aKOHO/IATEIBHOr0 o0ecrieueH s KOMMEepIHaln3aluy pe3ylibTa-
TOB, IpEeXJe BCEro CHyTHUKOBOM HaBuraunuu u JI33 u3 xocMoca. Buenpenue
1o00HON MHPPACTPYKTYPHI Ha PETHOHAILHOM ypPOBHE CIIOCOOCTBYET HE TOJb-
KO IOBBIMEHUIO 3()(EKTHUBHOCTH NMPUHATHUS YIPaBICHYECKUX DPEIICHUH, HO U
TIOBBIIIEHHUIO Ka4eCTBa )KU3HU HACEJICHHSI.

[Tpn macmrabnom BHenpennn PKJl oHM cTaHOBSATCS MOIIHBIM HHCTPY-
MEHTOM YCKOPEHHS COIHMAIbHO-3KOHOMHYECKOrO pPa3BUTHSI CTPAHBI: BEAYT K
Ka4eCTBEHHOMY M3MEHEHNI0 HH()OPMALIMOHHOW HH(PACTPYKTYPHI, IIOBBIIICHUIO
3 PEKTUBHOCTH BCEX YPOBHEH YINpaBJIEHHS, CTAaHOBJIEHHIO BBICOKOTEXHOJIO-
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THYHON ¥ MHHOBAIIMOHHOW HAIIMOHAIBHON M PETHOHAIBHOW SKOHOMHKH, 00ec-
MEYEHHIO MPO3PAUHOCTHU MIPHU PACXOJOBAHUU BCEX BUJIOB PECYPCOB.

OIIEHKA CUHEPTETHYECKOI'O D®PEKTA
P ®OPMUPOBAHUU UHTET'PUPOBAHHBIX CTPYKTYP
E.H. Mamkosa, C.B. Bonogun

OpHUM U3 BEYIIMX HAIlpaBJIECHHH COBEPIIEHCTBOBAHHS KOPIOPATHBHO-
IO yIpaBleHUs] B BHICOKOTEXHOJOTMYHBIX OTPACiIAX M UX KJacTepax sBIsAeTCA
(hopMHUpOBaHUE MHTETPHUPOBAHHBIX CTPYKTYP ITYTEM CIUSHUN WM TOTJIOMEHUI
(M&A). Bo3MOXHBI pa3inyHble CXEMBI TAKOH WHTErpanvy, B YaCTHOCTH, Bep-
TUKaJIbHAsl U TOpH30HTaNbHast. CHHEPreTHaecKui 3(QEKT B ITHX CXeMaxX UMEET
Pa3IUYHYIO IPUPOAY.

Hcrounnkom  cuHepreTndeckoro  3ddekra B TOPU3OHTAIBHO-
WHTETPUPOBAHHBIX CTPYKTYpaXx SIBISETCS COKpallleHHe 00beMOB MapaulebHbIX
pabot, B ocobennoctu Ha ¢aze HMOKP. Hanpumep, mpu coBMecTHOM pa3pa-
00TKe MpoayKTa ABYMs KOMIaHusMH. OJHAKO HaJM4YMe WHTErPaJbHOrO IOJ0-
KHUTEIIBHOTO CHHEPreTHYecKoro s¢dexra HyKAaeTcs B IOATBEpKAeHUH. Ha
crenyonel (asze )KU3HEHHOTO IIMKJIa — IMPOU3BOJICTBE — MOXKET CIOKHUTHCS
HeOJaronpusaTHas CTpYKTypa M3/IepKeK, BbI3BaHHAsh BO3MOXHBIM pa3/ieJIeHUEM
BBINTyCKa NPOAYKIMU Ha JABYX MPEANPUSTHIX BMECTO OJTHOTO.

Bornee cioykHO BBISIBUTH HAaJWYHE CHHEPTeTHYECKOTO (P QeKTa B BEpTH-
KaJbHO-MHTETPUPOBAHHBIX CTPYKTypax, YTO CBA3aHO C YCJIOXKHEHHEM OM3Hec-
MojieNiell He TOJIBKO B KOJIMYECTBEHHOM, HO M B Kaue€CTBEHHOM OTHomeHuH. C
OJTHOHM CTOPOHBI JOJKHO MPOUCXOAUTH (XOTS 3TO B peaJbHOCTH OBIBAET HE BCe-
I7la) yMEHbIIEHHE TPAH3aKIMOHHBIX 3aTpaT MEXIY YIPAaBICHYECKUMH YPOBHSI-
Mu. C pyroit — BO3MOXKHBI NIOTEPH, CBSI3aHHBIE C 00ECTIeYeHHEM COBMECTHMO-
CTH Pa3JIMYHBIX TEXHOIOTHH.

Kak mpu co3maHMM  TOPU3OHTANBHO-, TaKk W  BEPTHKAJIBHO-
HMHTETPUPOBAHHBIX CTPYKTYP NMPHUCYTCTBYET 3JIEMEHT HEONpPEIeIEHHOCTH, CBs-
3aHHBI C pPa3IMYHBIMU OPTaHW3AIMOHHBIMH KYJIBTYpPaMHU OOBEIUHSIONINXCS
KOMIaHUM.

B nannoii pabore MIEHTUPHUIMPOBAHBI U MIPOPAHKUPOBAHBI MO 3HAYH-
MOCTH OCHOBHBIE (DAaKTOpBI, BIMSIONIME HA WHTETPAlMIO OpPTraHM3alMOHHBIX
cTpykTyp. [IpencraBieHsl YUCIIEHHBIE OLEHKH CHHEPreTHIecKoro s dexra Juis
HEKOTOPBIX BapUaHTOB M&A.
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MNPAUHIMUITBI OHNEHKH SO®EKTUBHOCTHU NCITOJb30BAHUS
PE3YJIbTATOB ITPUKJIATHBIX UCCJIEJIOBAHUAM
N OKCIIEPUMEHTOB, TPOBOJIUMBbIX HA BOPTY PC MKC
E.II. IIpoxoposa, M.B. JloBunHCKast

Wmeromuiics MeXaHU3M M HAyYHO-METOJMYECKUN ammapaT 3KOHOMHYe-
CKHX PacyeToB B 00JaCTH KOCMHUYECKOH IEATEIHHOCTH HE B TIOJIHON Mepe y4H-
THIBAET CJIOKHOCTh U OCOOEHHOCTH ITPEOCTABIEHHUsS] KOCMHUYECKHUX yciyr. Pea-
JU3anusi MHOTMX KOCMHMYECKMX IPOEKTOB M MpOrpamMMm jokaszana 3(pQeKTHB-
HOCTh KOCMHYECKOH JIEATENIbHOCTH IIPH pEIIeHHH psija NPHUKIaJHBIX 3a7ad,
BO3HUKAIOIINX MTPAKTHICCKH B JTFO00M chepe NeATeTLHOCTH YelIOBEKa.

DKOHOMHYECKas OI[eHKa Pe3yNbTaTOB NPHUKIIAJHBIX HCCIIE0BAHUH 1 Ha-
YUHBIX OKCIIEPHMEHTOB, MPOBOIUMBIX Ha O0pTy Poccuiickoro cermenra Mex-
nyHapoaHoi kocmuueckod craHnuu (PC MKC), nomkHa ommpartbcsi Ha clie-
JTYIOIINE TPUHINTIBL

— MHAWBULyATbHOCTD TPOIYKIIUH U YCIYT KOCMHUUYECKOH eI TebHOCTH;

— YHHUKAJIBHOCTD MOJTYYEHHBIX PE3YIIbTATOB;

— pa3zHooOpa3ue HaydyHOW ammapaTypbl W TEXHUKH, NPUMEHSEMOW IS
TIPOBEICHUS NCCIEJOBAHUN 1 HKCIIEPUMEHTOB;

— pasNMYHbIe NCTOYHUKN (DUHAHCHPOBAHMS ISl IPOBEACHUS HCCIIEI0Ba-
HUi n skcriepuMenToB Ha O6opty PC MKC wu, kak ciencrBue, MHOTOBEIOMCT-
BEHHBII XapaKTep BIIa/ieblla MOJIYYEHHOTO PE3yIIbTaTa;

— paznauuue QOpMBbI, MPHUPOABI U (HAKTOPOB MPOSBICHHS COLHAIBHO-
SKOHOMHYECKOT0 (P PeKTa MOTyIeHHBIX PE3yIbTaToB.

VY4eT 3TUX NPUHIMIIOB NPH CO3J[aHUM MEXaHW3Ma OLeHKH 3(heKTHBHO-
CTH WCIOJIB30BaHUS PE3YNIBTATOB MCCIEIOBAHUI U HKCIEPUMEHTOB, IPOBOIN-
MbIX Ha 6opty PC MKC, 1M0o3BONUT 3HAUNTEIHHO MOBBICUTH Ka4e€CTBO LIEHOO00-
pa3oBaHMs Ha JaHHBbIE KOCMHYECKHE YCIYTM M YTOUHHTH pacyeThl IO OIEHKE
KOHKYPEHTOCIIOCOOHOCTH TPOAYKIMU U yCIYT KOCMHUUYECKOH JESTENbHOCTH Ha
BHYTPEHHEM U MEXIyHAPOIHOM KOCMHUUECKHX PHIHKAX.

IKOHOMHUNYECKAS OLIEHKA PE3YJIbTATOB
NUCHOJIb30BAHUS KOCMUYECKOMN HHOOPMAIIUU
JUCTAHIOMUOHHOI'O 30O0HAUPOBAHUSA 3EMJIN
B HPOI/I3BOI[CTBEHHO-XO3$[I71CTBEHHOI71 JAEATEJIBbHOCTH
H.B. PricaeBa

B Hacrosmiee BpeMs B MHUpPE MOXXHO HAaWTH MHOTO COIMAJIBHO-
9KOHOMHMYECKUX cep, B KOTOPBIX TPU PEIICHUM MPOU3BOICTBCHHO-
XO3SMCTBCHHBIX 3a]]a4 MPUMEHSIOTCS JaHHBIC TUCTAHIIMOHHOTO 30HIUPOBAHHUS
3emumu (J133) u3 kocMoca. DTO 3a/1aud SKOJIOTHH, CEIbCKOT0, JIECHOTO W BOIHO-
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ro XO3SIUCTB, 3aJa4u HEJPO- U MPUPOOIoIb30oBaHus, 3agaun MYUYC, ruapome-
TEOPOJIOTHY, 3a7a9d (PYHJAMCHTAIEHON HAYKA M MHOTHE JIPYTHE.

IIupokoe pacrpocTpaHeHHe NPUMEHEHUS KOCMUYECKUX TEXHOJIOTHH, C
OJTHOW CTOPOHBI, U 3HAYUTEIBHEIC 3aTPAThl HA MOIYYCHHUE WH(POPMAIUU C UC-
MTOJTb30BAHUEM TPAJIUIIUOHHBIX (HA3EMHBIX M aBUAIIMOHHBIX) CPENICTB, C IPYTOH,
JIeNlaeT BeCbMa aKTyaJbHBIMH BOIPOCHI 9KOHOMHUYECKOW OIEHKU PEe3yJIbTaTOB
UCTIONIb30BaHMs KocMuueckoi nadopmanmu (K1) 133.

B noknage paccMaTpuBaroTCsi OCHOBHOM MOAXOJ K 3IKOHOMUYECKOM
OLIEHKE MPOEKTOB CO3AaHUS KOCMUUYECKUX cucTeM J[33 U pe3yapTaToB MCHOb-
3oBanua KW [I33, umeroumii MecTo B HacTosiliee BpeMsi, U €ro HEJOCTATKHU.
Briensroress KITFOUEBbIe BOMPOCHI U MTPOOJIEMBI, BOSHUKAOIIIE TPU HCIIONB30-
BaHHUU TPAJAULMOHHOIO HHBECTUI[MOHHOTO aHAJIN3a MPUMEHUTEIBHO K KOCMUYe-
ckuM npoektaM J[33.

B moknane Takke MPUBOIATCS MPUMEPHI MPOBEACHUS OLCHKU d(PQeK-
TUBHOCTH ucnonb3oBanust KN J133 B pa3zinuuHbIX COLMATBHO-2KOHOMHUYECKUX
chepax (B CEIICKOM XO3SICTBE, NP JUKBUIAANNN YPE3BBIYAMHBIX CUTYAI[UH U
Ip.).

HEKOTOPBIE TEOPETHYECKUE IIOAXO/bI K OHEHKE
KOHKYPEHTOCIOCOBHOCTH NPEJITPUATHI
PAKETHO-KOCMMYECKOM MPOMBIIIJIEHHOCTH
[IPU BHEJIPEHUYA UHHOBAIIMOHHBIX TEXHOJIOI Ui
A.A. Uypcun, A.A. Pycunos, B.A. Bonkos

B coBpeMeHHBIX yCIOBHSAX PBIHOUYHONW IKOHOMMKH OIIEHKAa pHUCKa Jes-
TEJIFHOCTHU JII000T0 CyOBEKTa SKOHOMHKH IPHOOpPETaeT CaMOCTOSTENBHOE TEOo-
peTuueckoe M NpHKiIagHoe 3HadeHue. Cienyer He m30eraTh pucKa, a NpenBU-
JIeTh €r0 1 MUHUMH3UPOBATH, CTPEMSICh CHU3UThH J0 BO3MO)KHO HU3KOTO YpPOB-
Hi. [ToaTOoMy 3ajmava ympaBieHUs pUCKaMU HAyKOEMKHX OTpaciel MpOMBIII-
JICHHOCTH TIPEACTABIISIET COOOH MHOTOKPUTEPUAIBHYIO 3aa4y IPUHATHS pelle-
HUS B YCIIOBUSIX HaJIM4Msl OOJIBIIOrO YMCIia pa3HOPOJHOM MH(pOpPMAaIMu U pas-
HOTHITHBIX 00BEKTOB, B TOM YHMCJIE IPU HAIWYNH HETIOTHOW HH(pOopMannm.

MaremaTuueckoe MOJETMPOBAHWE M aHANIM3 3a/1ad ¢ (paktopoM pucka
MOJKET NPOBOJUTHCA HA OCHOBE CTATUCTHMUYECKUX U MMUTAIIMOHHBIX METOAO0JIO-
ruid. Teopus CUCTEMHOM NTUHAMMKH IO3BOJISET CO3[aBaTh UMUTAIIMOHHBIE MO-
JIeNIN MPOU3BOJCTBEHHBIX CHUCTEM Ul OLEHKH BO3MOXHBIX MOCIEICTBUHA MpH-
HuUMaeMbIX pemeHnil. CTaHOBUTCS BO3MOXHBIM ONTHMM3HPOBATH MaTepHallb-
HBlE, (MHAHCOBBIE ¥ MH(OPMAIMOHHbIE IIOTOKH KOMITAaHUM KaK Ha CTpaTerudie-
CKOM, TaK U Ha ONEepariOHHOM ypOBHsX. C MOMOIIBI0 TUHAMHYECKOTO MOJEIH-
pOBaHMS MOXKHO OLIEHMBaTh PEHTA0ENbHOCTh HMHBECTHUIIMOHHBIX IPOEKTOB,
BIIMSIHHE PUCK-2(Q(EKTOB Ha PE3ybTaThl JEATEIBHOCTH, BEIOMPATh IIPHOPHUTET-
HbIE HalpaBJIEHHs] pa3BUTHs OW3HECA, aHAJIM3WPOBAThH BIMSHUE BHEIIHUX Mak-
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PO3KOHOMHUUECKUX (haKTOPOB Ha peHTabelbHOCTh MpoekTa. Ha ypoBHe paspa-
OOTKHM J€TEepMUHUPOBAHHOHN JUHAMUYECKON MOJENHN Y)K€ YaCTUYHO paccMaTpH-
BaeTCsl PUCK MOTEPH KOHKYPEHTOCITIOCOOHOCTH U TPEJIaraloTcsi METO/IBI YIpaB-
JICHUSI STHUM PUCKOM.

YcnemHocTh BHEAPEHNUs THHOBAIIMOHHON pa3pabOTKH MOXHO OIICHHTH,
UCXOJS M3 OLIEHKU €€ KOHKYPEHTOCIIOCOOHOCTH, OIPEJENEHHON C IOMOIIBIO
MOJIETTH KOHKYPEHTOCIHOCOOHOCTH, OCHOBAaHHOW Ha HCIIOJIb30BAHUU CHUCTEMBI
MHTETPaJIbHBIX KO3()(HUIIMEHTOB.

OpuuM 13 3((GEKTHBHBIX METOIOB YNPABJIEHHUS PUCKAMU SIBJISIETCSI Me-
TOJ| yTipaBjeHust cnadbiMu curHagamu. CiiaOble CUTHAIIBI MOTYT OBITh I€TEKTH-
POBaHBI JIMIIb C ONPEJENEHHON CTEeNeHbl0 AocToBepHOocTH. Kax mpasuio, cuna
9THX CUTHAJIOB HAXOAMTCS HA TPaHUIIE IIYMOBOT'O I1OpOra, MOTOMY IPH aHaIU-
3€ cadbIX CHTHAJIOB CIIEIYeT yIeNsTb BHUMAaHHE HE OTACIbHBIM CHUTHajaM, a
KOMIIO3ULIUY PA3IMYHbBIX CIa0bIX CUTHAIOB. [l 3TOro 1enecoodpa3Ho UCIIOoNb-
30BaTh CIIENUABHBIE CXEMBl KOpPpENSIUH CiIaOblX CHrHaiIoB. PHCKH, BO3HH-
KalolIre B IMPOLIECCE XO3SMMCTBEHHOMN NIESITENbHOCTH, BIMSIOT HA MHOTHE TTOKa-
3aTeJIM BHEIIHEH cpefbl, IPU 3TOM B HaualbHOHU (pa3e BO3HUKAIOIIETO PUCKa €ro
BIIMSIHHE MOXXET OBITh He3HauuTeNlbHBIM. OOHApyXUTh BO3HUKAIOUIMN PUCK Ha
paHHEeH CTa Uy 1 eCTh OCHOBHAs 3a/laua CUCTEMBI BBISIBIICHHS CJIA0BIX CUTHAJIOB
U aHaJIM3a PUCKOB.

[MomyueHsl pe3ynbTaThl UCCIEIOBAaHUN ¢ IPUMEHEHHEM PacCMOTPEHHOH
JMHAMHYECKOH MOJIENIM B YCJIOBUSIX BHEIPEHHs B HAYKOEMKHE OTpPAciy MHHO-
BaI[IOHHBIX TEXHOJIOTHH, KOTOpBIE MO3BOJMIN CO3AaTh KIACCU(HKALUIO I10
BEJIMYMHE MOTEPh ¥ BEPOSITHOCTH MX BO3HUKHOBEHUS. C IIOMOIIBIO S5KOHOMUKO-
MaTEMaTHYeCKOro MOJICIIMPOBAHUS ITOKa3aTelleil MPOM3BOACTBA KOHKPETHOW
OpraHM3allMM OIpe/eseHa TUHAMHUKa ITPOM3BO/ICTBEHHBIX MOKa3aTeleld B 3aBU-
CHUMOCTH OT BHEUIHUX U BHYTPEHHUX (DaKTOPOB.

OCOBEHHOCTHU PA3BPABOTKH DKOHOMUYECKHUX
MEXAHUN3MOB PEI'YJIUPOBAHUSA JEATEJIBHOCTH
MHTEI'PUPOBAHHBIX CTPYKTYP PKII B UACTHU
HEHTPAJIM3ALIMU ITPOLIECCOB YITPABJIEHUA
MNPEJNPUSTUSIMA B COCTABE UHTETPUPOBAHHOM
CTPYKTYPbI U OPTAHU3AIIUA HHO®OPMAIIMOHHOI'O OBMEHA
MEXIAY UC U ®OUB
B.IO. lllenenena

[enbto pa3pabOTKU SKOHOMUYECKUX MEXaHU3MOB PETYIHPOBAHUS Jies-
TENBHOCTU UHTErpUpOBaHHBIX cTPYKTYp (MC) pakeTHO-KOCMHYIECKOM TPOMBIIII-
nernoctu (PKII) sBisieTcss KoopauHAIMS IPOU3BOICTBEHHBIX IPOIECCOB ITOI-
pasneneHuii npennpusaTuii B coctape MC, obecrieueHre ONTHUMH3AIMU YIIPaB-
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JIeHYeCKUX peuieHui pykooactBa MC, a Takxke opranuzanusi HH(GOPMAIHOH-
Horo oomena mexay ®@OUB u UC.

VcXoaHbIM NPUHIMIIOM BBIPAOOTKHM a/IeKBATHBIX aJITOPUTMOB aHaJIW3a U
OLEHKH S(PQGEKTUBHOCTH WHTETPHUPOBAHHBIX CTPYKTYpP SBISIETCS KOMIUIEKC-
HOCTh. Peanmmsanus sToro npuHIUNa TpeOyeT COOMIONEHUS CIEAYIONIHUX IT0JI0-
JKEHUI:

— oneHka dpdexkTuBHOCTH AesrenbHocTH VC npu3BaHa yUuTHIBATH Clie-
UKy NeITENTBHOCTH BCEX TPYII yYaCTHUKOB;

— Heo0XOIMMO IPUHAMATh BO BHIMaHHE CIIOXHYIO COBOKYITHOCTh BHYT-
PEHHHX W BHEIIHHWX MO OTHOUIEHUIO K OOBEIMHEHHIO ()aKTOPOB, BIHSIONINX Ha
€ro KOHeuHYI0 3(p(eKTHBHOCTD;

— caM IIPOLIECC MHTETPUPOBAHHOM JIESTENEHOCTH U €€ PE3YNIbTAT J0KHBI
HaXOJIUTh aJIEKBATHOE OTPaXCHUE B MHCTPYMEHTapUH aHAJIUTHUECKON padoThl;

— PAacCMOTPEHHIO IIOIUIeKAT Bce BHUIBI d(eKTa KOpHOpaTHBHOU Jes-
TEJILHOCTU: 9KOHOMHWYECKHUH, HAYYHO-TEXHUUYECKUH, COIMaIbHBIN U JP.

OpHON M3 caMbIX BaKHBIX NpOOJIeM, MPOAaHATU3UPOBAHHBIX B OTYETE,
SIBIISIETCS TIPOOJIEMa COCTaBIIEHNsI KOHCoNMaupoBanHoi otuerHoctd MC. Heob-
XOIMMOCTB COBEPIIEHCTBOBAHHS CHCTEMBI ydeTa U OTYETHOCTH KOPITOPATUBHBIX
00beAMHEHNI eCTECTBEHHBIM 00pa30M BBITEKAET M3 AIKOHOMHUECKOH CYIIHOCTH
00beANHEHNST XO3SHCTBEHHBIX 00mIecTB. [IpakTHueckoe OTCYTCTBHE OTEYecT-
BEHHOTO ONBITa TI0 COCTAaBJICHWIO W BEJCHUIO eAuHOW (uHAHCOBO-
sKoHOMHUecKoi oryeTHocTH B MC yKa3bIBaeT Ha TO, YTO MEpes ATUMH CTPYK-
TypaMu CTOUT NPUHIMITHAIEHO HOBAsI 3a/1a4a.

CyIHOCTh KOHCOIUANPOBAHHONW OTYETHOCTH KOPIIOPALUH 3aKIII0YaeTCs
B TOM, 4TO:

— OHa He SIBJISIETCS OTYETHOCTHIO IOPUANYECKH CaMOCTOSTENBHOIO XO-
3SICTBYIOLIETO CyOBEKTa M MMEET SIBHO BBIPAKEHHYIO aHAJIMTUYECKYIO HalpaB-
JIEHHOCTB. Llenb TaKoi OTYETHOCTH 3aKII0YAETCsl HE B BBISIBJIGHUH HAJIOr000J1a-
raeMoi IpUOBLIH, a B OIXYYEHUH OOIIETO MPEICTAaBICHHUS O JESITEIbHOCTH XO-
3SIUCTBYIOLINX CYOBEKTOB B paMKax OOBbEeIMHEHNUS, TPYIIIbI;

— Mpolecc KOHCOJMHIAMK — 3TO HE NPOCTOE CyMMHPOBAaHHE OJIHO-
UMEHHBIX cTaTeil (PMHAHCOBOIM OTYETHOCTH XO3SIMCTBYIOIINX CYOBEKTOB KOPIO-
paumu. B mporiecce KOHCONMMIANM HCKITIOYAIOTCS JIOOBIE BHYTPHUIPYIIIOBEIE
(PMHAHCOBO-XO3AHCTBEHHBIE ONEpalii, U B KOHCONUANPOBAHHOW OTYETHOCTH
TIOKA3bIBAIOTCS JIMIIb AKTHUBBI U MACCUBBI, JOXOJBI U PAacXOJbl OT ONEpalui ¢
TPETHUMHU JIMLAMH.

Jus ynoberBa konconunanuu ordetHoctd MIC m npuBeneHus: BHyTpeH-
Hel otuetHOocTH moppazaeneHuit UC x equHOMY cTaHAApPTY YIPaBiSIOUIEMY
oprany MC pexomeHyercs pa3paboTaTh U yTBEPANTD CIIEAYIONIIE TOKYMEHTHI:

— BHyTpEHHHE (OpMBI OTYETHOCTH MOAPA3/ICIICHHH;

— peryiiaMeHT MpeCTaBIEHHUs] OTYETHOCTH NPEINPHUSITHUSIMHU, BXOISIMMHU
B coctaB VC, B anmapar ynpasnenus UC;
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— METOIMYECKHE PEKOMEH/IAIMH T10 3aIlONHEHUIO W MPEICTaBICHUIO OT-
YETHOCTH NPENPHUITUSIMH, BXOAAIMMH B coctaB UC;

— METOIUKY KOHCOJNUAAIMN OTYETHOCTH HPEANPUSITHH, BXOASAIINX B CO-
cras UC.

B nemsx oGecrieuennst 3QEeKTUBHOTO YIpaBieHUs TOYEPHUMU U 3aBH-
cumbiMu  obmiectBamMu  (I30) pekoMmeHIyeTcs pa3paboTaTh palUOHAIBHYIO
CTpYKTypy ammapata yrpasieHus MC 1 4eTKo ompeneiuTh 3aladdl KasKaoro
JienapTaMeHTa.

IIpumep cTpykTypsl annapara ynpasnenus [[30:

— JlemaprameHT ynpaBieHHs JOYEPHIMHU M 3aBUCHUMBIMH OOILIECTBAMM;

— JlemaprameHT OyXranTepcKoro M HaJOroBOTO y4eTa;

— JlemaprameHT ynpasieHust puHaAHCAMU;

— JlemaprameHT ynpaBiieHHs! IPOU3BOJICTBOM;

— JlemapramMeHT rutaHUPOBaHMUS U OFO/PKETHPOBAHUS;

— JlemapTaMeHT 3KOHOMHYECKOTO POrHO3UPOBAHUS M CTPATErHYECKOr 0
pa3BUTHS;

— JlemaprameHT KOpropaTUBHOIN HH)OPMATH3ALIUH;

— JlemaprameHT peannzanyy Hay9HO-TEXHUUECKUX IIPOTPaMM;

— JlemapramMeHT colManbHOrO pa3BUTHS M HETIPOU3BOJICTBEHHOH cepsl;

— JlemaprameHT ynpaBieHHs1 IEPCOHATIOM;

— JlemaprameHT oXpaHbI Tpy/Ja U MPOMBIIIIEHHOH 0€30I1aCHOCTH;

— IlpaBoBOIi fenapTaMeHT;

— JlemapramenT Ge3omacHocTH.
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