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INIEHAPHOE 3ACEJAHHUE

BJIAJIJUMUP UBAHOBUY BEPHAJICKHI:
K 150-JIETHUIO CO JHSA POXKIEHUSI
M.A. Mapos

DEeHOMEH BBIIAIOIIETOCS PYCCKOro yueHoro Brnagumupa MBanoBuua
Bepraackoro npruHauIekUT K YUCIy 3aMedaresbHbIX siBjJeHu XX croje-
Tud. [IpUpOoaHBIA TaJlaHT U NBITIMBBIA YM €CTECTBOUCIIBITATENSI BMECTE C
MIONCTUHE SHIUKIONEANIECKUMI 3HAHUSAMH IO3BOJIIIN €My KOCHYTHCS B
CBOEH MHOTOTPaHHOH JEATEIBHOCTH LEJIOTO Psiia HAYYHBIX HAPaBJICHUN U
OCTaBHUTh B HUX TIyOOKHH CJIe/1, a IEpPEOCMBICICHUE IPUPOIHBIX SBICHUN
ux Quiaocopckoe 0000IEHNE — 3aJI0)KUTh OCHOBBI HOBBIX pa3/IelioB CO-
BPEMCHHOI'O 3HAHUA. On BHEC I'pOMaI[HLIﬁ BKJIaJ B TCOXUMHUIO U U3YUCHHUC
HUCTOPUN XUMUYECKHX DJICMCHTOB 3eMHOM KOpbI, B MUHEPAJIOTUIO U TpHU-
POJHBIN BOJJOOOMEH, B aHaJIM3 CYLIHOCTH CUMMETpUH U BpeMeHnu. OH Brep-
BbI€ MCCIIEZI0BAJ KJIIOYEBYIO MIPOOJIEMY TECHOM CBSI3U 1€ATEIbHOCTH JKUBBIX
OpPraHM3MOB M UYEJIOBEKa C T'€0JIOTHUYECKUMH MPOIEeCCaMM, YTO MOCITYKHIIO
OCHOBOMW ero ydeHust o 6uoctepe. EMy nmpuHamiexaT HCCIENIOBAHHS IO
UCTOPHH HAayKH B €€ BEAYIIMX OTPacisiX W IyTeH HAKOIJICHUS HAyYHBIX
3HaHuil. OH OBLT HEepBBIM TpejcenareneM Komuccnn o UCTOpUN 3HAHHH,
co3nanHON Akanemueit Hayk B 1921 1. u mpeoOpazoBanHoii B 1932 r. B Un-
CTHTYT UCTOPUH €CTECTBO3HAHUS U TEXHUKH.

VYuenus B.M. Bepnajackoro o 6uocdepe — Hayke, OXBaTHBIIEH TI'i-
TaHTCKYIO PETPOCHEKTHBY 3BOJIIOLMHN 3€MJIH, B CBOCH OCHOBE TECHO CBS3a-
HBI C KOCMUUYECKHM OKpYXeHHeM Orocdepsbl.

Bepnaackuil nmucan, 4ro, onupascs Ha 3HaHHE O OHocdepe, «4eno-
BEK HAYYHO HJET Jalbllle B UyXJble eMy oOnacTi BuauMoro Kocmoca mmu
B HENOCTyNHbIE TNIyOOKHEe YacTH oOuTaeMoi MM IuTaHeTHl... Ilporpecc
HAYYHOTO 3HAHUS CBSI3aH C POCTOM HE TOJBKO KOJIMYECTBEHHBIM, HO Kade-
CTBEHHBIM M3MEHEHHEM KapTHHBI BCeleHHON 1moJ BIMSHUEM TOTO, YTO de-
JIOBEK TIEPEHOCHUT B HEe, yTOUHSSI METOIUKY SMIMPHYECKOr0 HaOIIOACHUS U
yrTyOuIsisi MaTeMaTHYeCKUi 1 JIOTHYecKuil anaim3 — B siBiieHnst Kocmoca n
BIrIyOb Iu1aHeTHl... buocdepa — ToT anmapar, Ha KOTOPOM YeJIOBEK M3yda-
et Kocmocy. B aTux cioBax 3axiodeH riry0OYadInMii CMBICH, OIpeeNsio-
I MHOTOYHCIIEHHBIE TIPOOIEMBI OKPY’KAIOIIET0 MIpa U €T0 SBOJIFOLINH.

M5l KpaTKO OOCYIWM 3TH IPOOJIEMBI, OMUPAsCh Ha OCHOBOIIOJIATa-
romue npencrasineHus B.U. BepHaackoro o 6uocdepe kKak oJHON U3 T€O-



chep Hamed MIaHETHl W KIIOYEBOH MapaaurMe OMOTEOXMMHUECKHX MpO-
LIECCOB B PUPOJHOM Cpene.

N3 NCTOPUH CO3JAHUS OTEHECTBEHHBIX ) KUJKOCTHbBIX
PAKET (K 80-JIETHIO 3AITYCKA IEPBOM )KUJIKOCTHOM
PAKETbI T'MP/I-09)

A.Il. Anekcanapos

Hogeiimmas ucropus passutusa Texuuku B CCCP mocne oxoH4aHus
Bropoii MUpOBOIi BOMHBI XapaKTEPU3yETCsl AKTUBHBIM Pa3BUTHEM PAKETHOM
texHuku. Haunnas ¢ 1959 rona IlpaBUTEnsCTBO CTpaHbI, PyKOBOJCTBO ap-
MHUEH W (JIOTOM IpPUAAIOT OOJBIIOE, €CIM HE caMoe IJIaBHOE, 3HAYCHUE
MIPUMEHEHHIO OAIITMCTHIECKUX PAKET AAJTbHETO JCHCTBHS.

OCHOBa «paKETHOTO JeNna) Obula 3aJI0KEHA POCCHUHCKHM YYEHBIM
®.A. Hangepom, HaunHast ¢ 1926 roaa, a B Havane 30-X TOJOB MPOLUIOrO
cronerus rpymma 3HTy3HacTOoB C.I1. Kopones, ®@.A. Hanxep, F0.A. Tlobe-
noHocueB, M.K. TuxonpaBoB opranusytot ['pynmy u3yyeHus: peakTUBHOI'O
merxeHnst (IMPJI) ¢ cozmanuem «OnbiTHOTO 3aBoAa IITP 1.

Kpome Toro ¢ 1929 roaa B I'azonunamuueckoit nadoparopuu (I'J1JI)
B [leTponaBnoBckoil kpenoctu r. Jlenunrpana (asine — Caskt-IletepOypr)
noj, pykooacTBoM H.U. Tuxomuposa u B.I1. [mymko Obuin HavaThl pas-
paboOTKH OMBITHBIX pakeTHbIX MOTOpoB (OPM) m npyrux BUIOB peakTHB-
HBIX JIBUTaTeJIeH.

OO0wenuHeHHE 3TUX  TIpynn B PeaxTuBHBIN Hay4yHO-
HCCIIEeI0BATENbCKUM HHCTUTYT B 1934 rony mo3Boiuiio mpu rocyaapcTBEH-
HOHN TOAJEepKKe pa3paboTarh OoJiee MOIIHBIE CHIIOBBIE YCTAHOBKH UIS MX
IMIPUMEHEHNsl KaK Ha pakeTax, TaKk M KOHCTPYKLHUSAX CaMOJETHOrO THIIA.
Hakanyne Bennkoit oTedecTBeHHOW BOWHBI OBLT CO3JaHBI pEaKTHBHEIC CHA-
psab! Uit 00eBBIX MEUHOMETOB («Katrom).

Ilepsrie paxkersr ' MIPJ] 6b11H 3ammylieHbl Ha MOJIUTOHE MHXEHEPHBIX
Borick Haxabuno mox Mockgoii 17 aBrycra u 25 Hoa6pst 1933 roma. Ot
COOBITHS CTaJM HA4aJIOM HCTOPHYECKOTO Pa3BUTHA OTCUECTBEHHON paKeT-
HOM KOCMHUYECKOI HAyKU U TEXHUKH.



IMNJIOTUPYEMAS KOCMOHABTHUKA
HA COBPEMEHHOM 3TAIIE PAZBUTUA
C.K. Kpukanés, b.1. Kproukos, M.M. Xapnamos, A.A. Kypuiisia

B noxmane nmpoBenieH aHANMM3 COBPEMEHHOTO 3Tala Pa3BUTHA MHIIO-
TUPYEeMOH KOCMOHABTHKH, NPECTaBICHbE OCHOBHBIC HANpPAaBICHUS €€ pa3-
BUTHS.

KocMoHaBTHKa mepemartyna MmojiayBeKOBOH pyOexk ¢ Hadana IMHIIo-
TUPYEMBIX NOJIETOB B KOCMOC. 3a MPOILIEANINE IOJbl YeJIOBEK JAOCTaTOYHO
XOpOIIO OCBOMJI TEXHOJIOTMIO HHU3KOOPOHTAIIBHBIX IOJIETOB, MMOOBIBAJ Ha
Jlyne. B xocMmoc cieranu 6osee 500 KOCMOHABTOB M acTPOHAaBTOB M3 35
cTpad. Ha opOMTaNbHBIX CTAHIMSIX YEIOBEK MOXKET JKUTh U paboTarh roga-
MHU. BeplnHOM JOCTHKEHUN YeI0BEeYeCTBA B MUIOTUPYEMOM KOCMOHABTHU-
ke craina Mexnyraponnas kocmudeckas crannus (MKC). Cerogas MOXHO
CMEJNI0 yTBEpXKJaTh, YTO IMWIOTHpyeMass KOCMOHABTHKa YK€ IoOmiIach
OTPOMHBIX YCIIEXOB M UMEET MOJHOE IPaBO HA JaJIbHEHINee pa3BUTHE.

Teneps B30pHI BeAyIINX KOCMUYECKUX JIEP>KaB yCTPEMIICHBI B AalIb-
HUH KocMmoc. [IpropHuTeThl OCBOEHHS HAIBHETO KOCMOCAa YEIOBEKOM 00-
CYXJAIOTCS Ha TOCYAAapCTBEHHOM M MEXIOCYIJapCTBEHHOM YPOBHSIX, Ha
KpYIHEHIINX KocMudyeckux (popymax u kongpepenuusx. B CILIA, Poccuu u
JPYTUX BEIyIIMX KOCMHUYECKUX JepikKaBax UAYT PabOTHI 1O CO3aHHIO Iep-
CHEKTUBHBIX MUIOTUPYEMBIX TPAHCIOPTHBIX CHCTEM, BKIIOYAIOIIUX ITHIIO-
TUpyeMble KOpaOJIK HOBOTO IOKOJICHHS, MEXIUIAHETHbIE OYKCHDBI,
TSXKENble PaKeThI-HOCUTENH, pa3pabaThIBAIOTCS MEPCHEKTUBHBIE PAKETHBIE
auraresid. HampaBieHus NanbHEHIINX YCTpEMIJICHMH YellOBEYECTBa YKe
HHU y KOTO HE BBI3BIBAIOT COMHeHWil: JlyHa, acreponabl, TOUKH IuOpannu
(Jlarpamka), Mapc. Ilpu cymectBytomemM (GHHAHCOBOM TOJIOKEHUH B MHpE
pemars 3aJaddl OCBOEHHS IajJbHET0 KOCMOCAa KAaKOMY-JTHOO OTAEIEHOMY
roCyIapcTBy HeompaBaaHHo Tsokeno. [Iporpamma MKC mo3Bommia otpabo-
TaTh NMPUHIMIBI MEXIyHapOJHOTO COTPYAHHYECTBA B OOJIACTH OCBOCHHMS
KOCMOCa, KOTOpbIe HEOOXOJUMO Pa3BHUBATh.

[TunoTupyemast KOCMOHAaBTHKA 3apOXKJalach KaK rOCyJapCTBEHHAs
oTpacib, 6osee 50 eT oHa HAXOAMJIACh B HCKIIIOUUTEITHPHOM BEJIEHUU TOCY-
napctB. B Hacrosiiee Bpemsi Bce OOJbINEe YaCTHBIX KOMITAHUM 3asBISIOT O
CBOEM JKEJIAHMH Y9aCTBOBAThH B MAIOTHPYEMBIX KOCMUYECKHX ITPOrpaMMax.
CrpemutensHo HabupaeT 000pOThI KocMuuecknid Typusm. CybopOuTaib-
HBIE TIOJIETHI CTAHYT B OJIVDKaMIIKME ol OOBIYHBIM SBJICHHEM M MO3BOJIST
MOOBIBATh B KOCMOCE ThICSYaM JIFO/ICH.

Mo>HO caenaTb BBIBOJ, YTO MUIOTHUpyeMas KOCMOHABTHKAa HaXo-
JIUTCSI Ha HOBOM pYOE€Xe CBOETO pa3BHUTHs, OHAa Ha IOpOre CHCTeMaTH4e-



CKHX IOJICTOB 3a Ipeesbl OKOJIO3EMHOTO IIPOCTPAHCTRA, TIPH STOM COBEp-
IICHCTBYIOTCSI TEXHOJIOTHH ITOJIETOB B KOCMOC.

B.U. KY3HEIIOB — OCHOBATEJIb THPOCKOITMYECKOMN
TEXHUKU 151 PAKETHO-KOCMHWYECKOM OTPACJIN
(K 100-JIETHUIO CO AHS POXKIEHUS)

N.H. CanoxHuKOB

B.U. Ky3HenoB Havyan paboTarh HaJ CO3JaHUEM THPOCKONUYECKHX
npubopoB ¢ MOMeHTa pa3paboTku B Poccuu mepBbIX OALIMCTHYECKUX pa-
keT. OH Bxoaui B 3HaMeHHUTHIH CoBeT ['TaBHBIX KOHCTPYKTOPOB IOJA PYKO-
BoactBoM C.II. Koponera. K aTomy BpeMeHH OH yXe OBLI HM3BECTHBIM
CHELHaINCTOM B 00nacTu rupockonuu i BoenHo-mopckoro ¢mora. B
1946 roxy oH ObUT HampaBiieH B [ epMaHUIO I H3YYIEeHUS 00pa3IoB THPO-
ckormmyeckux npudopos (I'T]) Tpodeiinprx paker «Day-1», «Day-2».

B T0 x*e Bpems B.M. Ky3HenoB Hauan co3iaBaTh CBOU BapUaHTHI
KOHCTPYKIMH, NPaKTUIECKH HE MMEIONIMX HWYEro OOLIEro ¢ HEMEIKHMHU
npudopamu, ¥, KaK MOKa3aJd Pe3yabTaThl UCTIBITAHWH Ha OTEYECTBEHHBIX
pakerax P-1 u P-2, oGecnieunBaronux ropasio 0ojee BHICOKYIO TOUHOCTD U
Ha/IeKHOCTb.

Bbu1 co3/1aH KOJUIEKTHB pa3paboTYMKOB, CHadasa 3TO ObLI OTAEN B
nHctutyre HMU-10, nanee cnenmanbHOoe KOHCTpykTOopckoe O6iopo (CKB),
3aTeM CcaMOCTOATEeNbHbIM HayuHo-HncCIe10BaTeNIbCKUM HHCTUTYT KOCMHUYE-
ckux cucteM (HUM KC). OcHOBHBIC HaIlpaBIeHHS CO3IaHUSI — pa3padoTKa
n narotoienue I'TI 1y pakeTHON TEeXHWKH, JOBEICHHUE 0 COBEPIICHCTBA
Ka)XJ0Tro y3/1a npubopa, MpUBIEUYEHHE JIYYIINX CIENHaINCTOB U3 IPYTHX
oTpacneil (MeTauryproB, XUMHUKOB, MIAPUKOIOIIINITHUKOBOH MPOMBIIIICH-
HOCTH, JIEKTPOTEXHUUECKOIl 0Tpaciu u ap.).

Brum ob6ecmiedensr mocraBku ['T1 most paket P-5, P-7, P-12 u np. Bee
OHM YCHEUTHO MPOIUIN JETHO-KOHCTPYKTOPCKUE HCIBITAaHUS U OBUIM NPH-
HSTBI HAa BOOpYXEHHE. YCIEeIHO OblIi oOecredeHbl 3ayCcKl MepBOro Mc-
KYCCTBEHHOT'O CITyTHHKa 3emMiu B OKTs0pe 1957 roma u mepBoro
kocmoHaBTa I0.A. I'arapuna B anpene 1961 roxa.

Oco6oe Banmanne B.M. Ky3HenoB yaensn pa3BUTHIO TEXHOJIOTHH U
CO3/IaHUIO CIEIHAIBHBIX MPOM3BOJACTBEHHBIX yYaCTKOB, 00ECIIEYMBAOIIIX
N3rOTOBJICHHE TPENN3UOHHBIX KOHCTPYKIMHA. Ilo ero mHMIMaruBe W Npu
€ro y4acTHH TaKHe IMPOM3BOACTBA OBUIN CO3/1aHBI HA MHOTHX MPEATPHATHAX
(8 Ocramkose, Caparose, Omcke, Tomcke, Pamenckom, Kuese), dro mos-
BOJIJIO 00ECIICUUTh Pa3BHBAIOIIYIOCS PAKETHO-KOCMUYECKYIO OTPacib He-
00XOJIMMBIM KOJIMYECTBOM 00pa31ioB BEICOKOKauecTBeHHBIX [ 11
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B xonme 60-x To0B MPOLUIOTO CTONETHS H3-3a 000CTPEHUs OTHO-
mennit ¢ CIIIA Bo3HHKIIA IOTPEOHOCTH B CO3AHIH MEKKOHTHHEHTATBHBIX
pakeT ¢ OONBIION JadbHOCTHIO TojieTa. Bukrop MBaHOBHY B3s1 Ha cels
3amady paspabotku ['Tl, oOecreunBarommx aBTOHOMHOE (6€3 CpencTB pa-
JVOKOPPEKINH) YIIPABICHUE ABM)KEHHEM PAKEThl C TPeOyeMOi TOYHOCTHIO.
st aToro ObIIH pa3paboTaHbl IPUHIAIHAIHHO HOBEIE [ TI— rupocrabuimm-
3MPOBaHHbIE IUTATPOPMBI C HIEMEHTaMH BEICOKOH TOYHOCTH.

B teuenue 6onee 20 et xaxzapie 3—4 roja Benack padbota no cosja-
HUIO HOBBIX Oosee TouHbIX [Tl ¢ MCTONIB30BaHMEM DJIEMEHTOB Ha Pa3HBIX
NPUHIOUIAX JUIS PAaKETHBIX KOMIUIEKCOB, K KOHIY 80-X ToJ0B ObUT IPUHST
Ha BOOpyXeHue npubop ais nanenns P-36M2 BbICOKOI TOUHOCTH, HaIEXK-
HOCTH M OOErOTOBHOCTH, LIEJIMKOM COCTOSIIMH U3 3JIEMEHTOB OPUTHMHAIIb-
HON KOHCTPYKLMH cOOCTBEHHOI pa3paboTku. Bcero ObLIO co3maHO OKOIIO
100 pa3nuuHbIX KOHCTPYKLHUH.

Hpyroe HampasneHne — 31o co3nanue [Tl it kocMudecknx 00bek-
TOB (CIYTHMKOB M MEXKIIIAHETHBIX CTaHIMI). 3/1ech, KpOME TOUYHOCTH, Tpe-
OyeTcs BBICOKas HAAEKHOCTh W Maiblii Bec. [lom pykoBomctBom B.U.
Kysnenosa 6bumo co3mano 6oinee 30 KOHCTPYKIMA NMpHOOPOB, HAYMHAS C
puOOpOB /ISt YIIPaBJICHHs YITIOBOW OpHUEHTAIMEl W JIBYXKEHHUEM IS TIep-
BOr0 KOCMHYECKOro Kopabis «BocTok» 10 mpuOOpoB ais opOHTanbHOMN
craHuuu «Mup».

Taxoke co3nal psig IPpUOOPOB Uil MEXKIUIAHETHBIX CTAHLWH AJIs TO-
neroB k Jlyne, Benepe, Mapcy, ajid ynpaBlieHUs] ABUKEHUEM JIYHOXOJa U
Mapcoxona. Pa3paborana manorabaputHas miatdopMa Uit pakeThl, cTap-
ToBaBIei ¢ JIyHBI 1 JOCTaBHUBIIEH 00pa3Ibl IYyHHOTO IPYHTA Ha 3eMITIO.

Oco0pM HampaBineHneM Obuto co3manue [T1 mis TodHOH yriioBOH
OpPHEHTALMH KOCMUYECKoro ammapara (tourocts a0 0,01 yrim. ¢) u Hempe-
pBIBHOM paboToit 1o 12 ner. Takue mpuOOpPHI OBUTH CO3TaHBI TSI KOCMUYe-
ckux anmapatoB «fmam», «Cnektp» wu 1ap. beuta pemena 3amaua
yIpaBJIeHUs] YIIOBOW OpHEHTAaIMel B auamazoHe yrioB 1o 360° mo Bcem
0CsIM, 4TO He o0ecredmBall THPOCKON B KapJaHOBOM mojasece. J[ma aTux
neneit 6puTH co3nanbl Oecruiatdopmensslie mpubops! Tina [MBYC (rupo-
CKOTIMYECKUH U3MEPUTEIh YTIIOBOH CKOPOCTH).

Takoii 6onpmIol 00BeM pabOTHI HE MOT OBITH BBIIOJIHEH 0e3 00Jb-
IIOTO KOJUICKTHBA YYCHBIX, HCCIIEAOBATENeH, KOHCTPYKTOPOB, HCIBITATE-
neld, paOOTHMKOB Tmpou3BojcTBa. Bukrtop lBaHoBHY co3jmanm Takol
KOJUIEKTHB.

Bukrop MBaHOBHY HUKOTJa HE Jejaj TalHBI U3 CBOMX Pa3padOTOK.
OH penuiicst JOCTHXEHUSIMU ¢ IpyruMHu pupmamu-paspadorankamu ['T1. B
pe3ynbTare MHOTHE KOHCTPYKIMH HPHUOOPOB OBUIM 3aMMCTBOBAHBI B IIPH-



0opax JOpyrux OTpaciel: aBHAlMOHHOW, MOPCKOH, OIEepaTHBHO-
TaKTHIECKOTO OPYKHSL.

Co3pnannsie B.U. Ky3He1oBEIM 3a MHOTHE TOIBI €0 INIOAOTBOPHOM
paboter I'Tl gns pakeT-HOCHTENEH W KOCMHYCCKHX alllapaToB JalOT OCHO-
BaHME CUNTATh €0 OCHOBATEJIEM TMPOCKONNYECKON TEXHHKU Ul PaKETHO-
KOCMUYECKOW OTPACIIH.

NPOPECCOP S13/IOBCKUM BJIATUMUP UBAHOBUY —
OCHOBOITIOJIOKHUK OTEYECTBEHHON KOCMHUYECKOMN
BUOJIOITMU U MEJJULIUHBI, PYKOBOJUTEJb MEJUKO-
BUOJIOTMYECKUX ITPOT'PAMM IIOJATOTOBKH U
OBECIIEYEHMUS MMEPBBIX MOJETOB YEJOBEKA B KOCMOC
P.A. BaptbaponoB

[epBrrit ONET YemoBeKa B KOCMOC OBIT OBl HEBO3MOXEH 0e3 co3fa-
HUS U pa3BHUTHUS B HAIlei CTpaHe MOJIOJONW HAYKH — KOCMHYECKOW OHOIIO-
THA W MEIWIWHBI, KOTOPYIO BO3TIABHI Mpodeccop, JOKTOP MEAUITMTHCKIX
Hayk Bmagmvup BanoBwd SI3MOBCKH, OMIKAWIIMA COPATHUK W ITOMOIII-
HUK [71aBHOrO KOHCTpyKTOpa KocMuueckux kopabieit Cepres IlaBnoBuua
Koponesa. 310 BbIgaromuiicsi npeacTaBUTEeNh OTEYECTBEHHOW BOEHHOW U
ABUAIMOHHON MEIUIIMHBI, CTOSBIIUN Yy UCTOKOB KOCMUYECKOW OHONOTHH U
MEUIHBI, JOCTOMHEUITNI yUeHbIH, TOJBIKHUK U OJIECTAUINI OpraHu3a-
TOp HAYKH, HCTOPUYECKAST POJIb KOTOPOTO B MPAKTUYECKOW KOCMOHABTHKE
HE OLIEHEHA B IOCTATOYHOU CTENEHU HU COBPEMEHHUKAMU, HU IOTOMKAMH.

B.U. A3noBckuit poguincs B r. Amxabane 24 utons 1913 1. B uHTEN-
JureHTHoi cembe. B 1930 r. okOHYMI ¢ OTIIMUKMEM LIKOIY, a 3aTeM B 1933r.
MEJHOPATHBHEIA (paKyIbTeT XJIOMKOBOTO BBICIIETO TEXHHYECKOTO YIeOHO-
ro 3aBefeHuss B r. CamapkaHie 1O CHEUUAJIBHOCTH HWHXXEHepa-
THIPOTEXHUKA M padoTal Ha Pa3NUYHBIX WHKEHEPHBIX JOJDKHOCTSX. B
1941 r. 3akoHUMN ¢ oTiMYMeM TaIIKeHTCKUH MEIUIMHCKUNA WHCTUTYT U
MOATOTOBUJ KaHJUAATCKYIO TUCCEPTALUIO TI0 HEUPOXUPYPTUH, TOOPOBOIb-
1em Berynui B pagsl CoBerckodt apmuu. Jlo 1943 r. mpoxoaun BOeHHYIO
cnyx0y B JOJDKHOCTH HadalbHUKA CAaHUTAPHOH CIIy>KOBI 3aIlaCHOTO aBHa-
MOJIKa, TIPUHUMAJ y49acTHe B OOEBBIX JCWCTBHAX, MONYYHI PsJl OOEBBIX
Harpan. Ilocie BoitHBI ObUT Ha3HAYEH Ha JOJDKHOCTh HaYaJbHHKA Jlabopa-
TOPUHM MCKYCCTBEHHOro Kiaumara HaydHo-ucclieZJoBaTe€IbCKOTO HCHbITa-
TEJILHOTO MHCTUTYTa aBUALMOHHBIN MeIuUMHbl BOEHHO-BO3AYIIHBIX CUJI B
Mockse. C 1948 r. mo 1961 r. mpowmén myTe A0 3aMECTUTENS HayallbHUKA
Tl'ocynapcTBeHHOr0 Hay4HO-MCCIIEAOBATEIBCKOTO HCIBITATEIbHOTO WHCTH-
TyTa aBUalMOHHOHN U Kocmuueckol meauunael MO CCCP, mpu 3ToM BbI-
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CTyHajJ B KauecTBE PYKOBOAMTEISI M OpraHM3aTopa pa3pabOTKU M peamsa-
UM MEANKO-OMOJIOTHYECKUX IIPOrPaMM ITOJrOTOBKH M 00ECIEUEeHNUS OoJIe-
TOB TiepBoii rpynmbl kocMoHaBTOB CCCP. C 1964 1. mo 1968 r. pabortan B
Wucturyre Meanko-Ononormdecknx mpobiem PAH cHawana 3aBemyromum
CEKTOpPOM, 3aTeM 3aMECTHUTETIEM HadalbHHKA 3TOT0 MHCTUTYTA 110 HAYYHOH
pabdote. C 1970 1. mo 1994 r. pabortan 3amecTuTeIeM HaYaJbHHUKA OTIENA
Bcepoccuiickoro MHCTUTYTa HayYHOH M TeXHH4YeCcKoi mHQopmarmu, 3aTteM
riaBHBIM HayuHbIM coTpynHukoM HIIO «buotexnuka». Cxonvancs 17 ne-
kabps 1999 r. B Bozpacte 87 jer.

Bnagumup BaHOBMY BriepBBIE B MHPE TEOPETHUECKH OOOCHOBAJ
UCIIONIb30BaHUE B IOJETaxX AOMAIIHUX OeCHOpOIHBIX COOaK-IBOPHSDKEK,
CaMOK, NPUTOJHBIX ISl (PU3HUOJIOTUUECKOTO IKCIIEPUMEHTA, CO34aB YHH-
KaJIbHYIO CHCTEMY O0TOOpa M ITOJrOTOBKH 3THX >KUBOTHBIX K CTpaTtoc(hepHo-
My U opbutaipHOMY mosieTaM. Ha mepBom stame ucciemoBanuit (1951—
52 IT.) B CepuH ITyCKOB OJHOCTYIEHYATHIX OAIMCTHYECKUX PAaKET A0 BBI-
cort 100,8 kM 1 Ha BTOpoM 3Tare (1954—1956 1T.), y’Ke Ha MHOTOCTYIICHYAa-
TBHIX pakeTax 10 BeICOT 212 m 450-473 KM ¢ UCIONB30BaHHEM
TepMETHYECKNX KaOWH 1 cKaaHApOB, a TaKXkKe pereHeparyeil ra3oBoi cpe-
J6I OblIa YCTaHOBJIEHA BO3MOXKHOCTH TI0JIETa JKUBBIX BHICOKOOPTAaHH30BAH-
HBIX CYIIECTB Ha pakeTax ¢ oOccrledeHrueM OC30MacHOCTH TOI0OHBIX
moJyieToB. B nanpHeieM, Ha TpeThbeM dTare ucciaenoBanuii B 1957 r. Obu1mn
OCYIIIECTBJICHBI MOJrOTOBKA M MEIHKO-OMOJIOTHUECKOE obOecreuecHue 0e3-
OTACHOCTH NEPBOro OpOMTaNBHOTO Tosera ¢ cobakoi Jlaitkoit Ha GopTy,
YTO 10 €IWHOAYNIHOMY pEIIeHHI0O MEXIyHapoaHOH acTpOHABTHYECKOM
aKaJIeMUU OTKPBIJIO KOCMHUYECKYIO 3Py YeIOBEYECTBAa M SBWJIOCH AIIOXallb-
HBIM cOOBITHEM. BTOpoil KoCMHYEeCKHiA OpOUTATIBHEIN MOJIET ¢ cobakaMu
Benxoit u Crpenkoit B 1960 1. moka3am BO3MOXHOCTh 0€30MaCHOTO OJaro-
MIOJTYYHOTO BO3BPAILCHMS KMBOTHBIX Ha 3EMIIIO TOCHE UINTEIBHOTO TIpe-
ObIBaHUS B YCJIIOBHSX HEBECOMOCTH.

IIpoBenenne MennKO-OHMOJIOTMYECKUX HCCIIEAOBAHUM HAa YETBEPTOM
stane (1958-61 rr.) okazanoch HEOOXOJMMBIM HE TOJBKO VIS HEHNOCpPE-
CTBEHHOTO 0TOOpa ¥ MOJATOTOBKH NEPBOI IPYMHIBI KOCMOHABTOB, HO U JJIS
HCCIICIOBAaHUN C )KUBOTHBIMU B OPOUTANBHBIX MOJIETAX C JUIUTEIHHBIM BO3-
JeCTBHEM HEBECOMOCTH yXK€ Ha OJTHOMECTHBIX KOPaOIIAX-CITyTHHKaX THIIA
«BocTok», T1Ie oTpabaTEIBaIHCh BOIIPOCH 0€30IMacCHOCTH YeJIOBEKa M yTOU-
HSUTUCH TIPOOJIEMBI HEOJIAaroNpUsATHOTO BIUSHUSA (haKTOPOB KOCMHUYECKOTO
MoJIeTa Ha XKUBBIE OpraHu3Mbl. HemocpencTBeHHast MOArOTOBKAa K MONETY
YeloBeKa Hayajgach IOCIE HCTOPUYECKOro 3aceqaHus AKaJeMHM Hayk
CCCP mnon mpencenarensctBoM M.B. Kenpgplina, Ha KOTOpoM B sIHBape
1959 r. obcyxnanack B IPaKTHIECKOM IUIaHE BO3MOXKHOCTDH MOJIETa Yelo-
Beka B kocMmoc. B 1959 rony, Bnepsble B Mupe nof pykooactsoMm B.U. A3-
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JIOBCKOTO, CTaBIIETO 3aMECTUTENIEM HadadbHMKA HOBoro MHcTHTyTa aBHa-
IIMOHHOW M KOCMHMYECKOW MEIUIMHBI, CO3JACTCSI U pealu3yeTcss CHCTeMa
PO eCCHOHATBHOTO OTOOpa M MOATOTOBKH KOCMOHAaBTOB, B (POPMHPOBa-
HUU KOTOPOH y4acTBYIOT LleHTpanbHbIN HAYYHO-UCCIEN0BATENbLCKUN aBUa-
OUOHHBIA TocmuTanb, lleHTpambHas BpaueOHO-ieTHas kommccus, LleHTp
MOJTOTOBKA KOCMOHABTOB M JPYTHE YUPEKACHHS, KOTOpbIe padoTanu coB-
MecTHO ¢ ipodeccopom B.U. S3moBckum.

B 1960-61 rr. cocTosutick 4eThIpe OpOUTAIBHBIX MOJeTa Ha KOCMHU-
YecKkuX Kopabisix Tumna «BocTok» ¢ )KMBOTHBIMK Ha 60pTy. Tonbko BTopoi
MOJIET U3 HUX 3aBepuiwics HeynadHo. 12 anpens 1961 cocrosuics 3amyck B
KOCMOC II€PBOro B MHpE MWIOTUpyeMoro kopabis «Boctok» ¢ FOpuem ["a-
rapvHBIM Ha OOPTY, OTKPBIBIIMK HOBYIO SII0XY YEJIOBEUECTBA, CBA3AHHYIO C
OCBOECHHEM OJIKANIIET0 KOCMUYECKOTO TPOCTPAHCTBA.

HesitrensHOCTE TIpodeccopa B.M. SI3moBckoro kak opraHmsaTopa H
PYKOBOANTEIST MEIUKO-OMOJIOTHYECKUX MPOTrpaMM IMOATOTOBKH M obecre-
YEHUsI TIOJIETOB TIEPBBIX KOCMOHABTOB IOKAa3bIBAET HCKIIOYUTEILHOCTh U
HEOPJMHAPHOCTh 3TOH HCTOPHYECKOW JMYHOCTH BBHIJAIOLIETOCS YUYEHOTO,
OCHOBOIIOJIOXKHUKA OT€YECTBEHHOI KOCMUYECKOH OHOJIOTHH U METUIIMHBI.
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Cumno3uym
«[IPOMBIIIVIEHHOE OCBOEHHUE JIYHBbI:
BYEPA, CEI'O/1HS1, 3ABTPA»

IMTPOI'HO3bI K.3. HUOJKOBCKOT' O
IO OCBOEHMIO YEJIOBEYECTBOM JIYHBI
B.A. ®nopos, T.B. I'opron

«YenoBe4yecTBO HE OCTaHETCS] BEUHO Ha 3emJie, HO, B IIOTOHE 3a CBe-
TOM U NPOCTPAHCTBOM, CHa4aja poOKO MPOHHUKHET 3a MpeeNbl aTMOC(hepHI,
a 3aTeM 3aBOIOET cebe BCE OKOJIOCOIIHEYHOE MPOCTPAHCTBO» — 3TH CJIOBA
CTaJIu TJIaBHBIM Te3ucoM HayuyHoro TBopuectBa K.O. Ilnonkosckoro. Yemno-
BEYECTBO YK€ pOOKO MPOHUKIIO B KOCMUYECKOE IIPOCTPAHCTBO M HAXOIUTCS
Ha TOpOTre€ K €ro NPOMBIIUIEHHOMY OCBOCHMIO. Pa3BHTHE KOCMHUYECKOM
TEXHHKH HEM30€KHO TPUBEIET YEIOBEUECTBO K TOMY, UTO Yepe3 HECKOIBKO
JECATHICTHH B TIOHATHE «OJIMDKHUN KOcMOC» OyeT BKiItodeHa u JIyHa.

JlyHa, 3T0 cocemHmii Oe3>KU3HEHHBIN MHUpP M OYCHb CYPOBBIH MHp IS
yenmoBeka kak cuutan K.D. llmomkoBckuii, MoxeT B OyaymieM CTaTh HE
TOJIBKO CBHIPbEBOW 0a30il JUIs 4YeJoBeuecTBa, HO ¥ IUIALAAPMOM JUIs Aajlb-
HeiIero 0CBOeHUsI KOCMHUYECKOT0 IPOCTPAHCTBA.

Mup Jlynsl npuBiiek Y4EHOIO €1E Ha IIEPBOM ITAlle HAyYHOT'O TBOP-
yecTBa. HayuHo-(hanTacThueckyto moBecTh «Ha Jlyne» LlnonkoBckuit
Hanmcan B 1887 roxy B Boposcke. B 1893 mo mpeanoxeHHI0 U3BECTHOTO
n3narens: ChITHHA TOBECTh OblIa HaleyaraHa B >KypHaie «Bokpyr cera»
(1893r., Ne 10-11) kak npusoxenue. [Tozauee nosects «Ha JlyHe» Bbinuia
OTIEIbHONW KHUTOM, HEOJHOKPATHO Iepen3aBajach, Oblila IIepeBe/ieHa Ha
MHOTHE MHOCTpaHHBIE s3bIKH. [100BIBaM Hay4HO-(haHTACTHYECKHE MPOM3-
BeaeHus L{monkoBckoro, B ToM umciie nosecth «Ha JlyHe», B Kocmoce.
I'maBubiii  koncTpykrop C.II. KoponéB Tak oT3bIBajCS O HaydHO-
¢anractuueckux nosectsx LluonkoBckoro: «Takue mpousBeneHHs, Kak
«Ha Jlyne», «BHe 3emium» U Ipyrue YUTAIOTCA C UHTEPECOM M OCTaBIIIOT
cien B maMATH. OTH paboTHl 3aCTaBIAIOT PAa3MBIIUIATE O MHOTHX YHCTO
KOHKPETHBIX 33/1a4ax, KOTOPBIE CTAaBUT OCBOCHHE KOCMHUYECKOTO IPOCTPaH-
ctBa. PaboTel yu€Horo Bcerma OymyT cocoOCTBOBATH YBEIMUCHUIO YHCIA
SHTY3MACTOB B 3TOW OOJIACTH HAYKH U TEXHUKWY.

Ceronnst Hayka 3HaeT o JlyHe HamHOro Oosbine, yem 3Hanm K.O.
uonkoBckuii, TeM He MeHee uccienoBaHus JIyHbI UAYT MO TE€M Hampasiie-
HUSIM, KoTopble yu€Hblii Hametun eme B XIX cromernn. B pabore K.O.
Huonkosckoro «MccnenoBaHue MHPOBBIX HPOCTPAHCTB PEAKTUBHBIMU
npubopamu (1911-1912)» [{ronKoBCKHil AaeT pacy&Thl TOILIMBA IS MOJIe-
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ta Ha JlyHy: «Jlns 6e30macHO OCTaHOBKM Ha MOBEpXHOCTH JIyHBI MOTyY
COOOIIUTD, YTO IOJHOE KOJMYECTBO B3PBIBHOTO 3amaca Uisg 0e30MacHOTO
ITyTEIIeCTBUS Ha HanTry JIyHy BeIpaskaeTcs 4uciioM, He Oomee 8.

K.O. llnoNnKOBCKUH CYHTAN, YTO HCTOMICHHWE CBHIPHEBBIX 3aIlacoB
3emum mpuBeneT K ToMmy, 4To JlyHa cTaHeT OCHOBHOM CHIphEBOI 0a3oit
3emimn. B pabote «llemn 3Be310IIIaBaHU» OH OTMEYACT: «...C 3eMIIH MOX-
HO neTath Ha JIyHy..., 4TOOBI MOJIL30BAThCS MaTepUajaMHu... sl MoJdyde-
HUSI MOTYIIECTBEHHBIX M MHOTOYHCJICHHBIX KOJIOHWH...» B KOCMHUYECKOM
MIPOCTPAHCTBE.

B noxiane takxe OyIyT pacCMOTPEHBI MPOTHO3bI YIEHOTO MO OCBO-
CHHIO U MCIIONIb30BaHUI0 JIyHBI 711 6Jiara BCEro 4esioBeYeCTBA.

INPOI'PAMMA CO3JAHHUSA ABTOMATHYECKHUX
KOCMMWUYECKHUX AIIITAPATOB JJI51 OCBOEHMU S JIYHBI
B HITO M. C.A. JABOUYKHNHA
M.b. Maprteinos, B.B. Xapros, K.M. [Inuxanze,

A.B. JIykpsiHuuKOB, B.A. BopoH110B

Hayuno-npoussoacteenHoe o6weanneHue (HIIO) nmenn C.A. Jla-
BOYKHMHA MMeEeT O4YeHb OOraTyro MCTOpHIO HccienoBaHus JIyHBI aBTOMaTH-
YecKMMH KOCMUYECKHMH allllapaTaMy: Msrkas Iocajka aBTOMaTHYeCKOH
cranin «JIyHa-9» Ha moBepxHOCTh cnyTHuka 3emun (1966); cozmanue
ncKyccTBeHHOro cryTHrKa JIyHbl «JlyHa-10» (1966); nepBblii MOABUKHBIN
camoxomHbli ammapar «JIyHoxoxn-1» (1970); noctaBka 00pa3moB JyHHOTO
TpyHTa Ha 3eMJIF0 aBTOMaTHYECKOH cTannuert «JIyna-16» (1970).

Bosnbiast 3acityra B 3TOM M KOJUIEKTHBA, ¥ [ JTaBHOTO KOHCTPYKTOpa
Babakuna 'eoprus Hukonaesmua, 100-eTie co THS pOKICHHS KOTOPOTO
MBI ToTOBUMCs oTMedaTh B 2014 1. Torma Bc€ 6v110 BriepBsie. Ceiivac, mo-
ClIe JI0NTOTO TepephiBa, HacTala He0OXOIMMOCTh HE MPOCTO MOBTOPHTH, &
Ha HOBOM YPOBHE Pa3BUTHSA HAYKH U TEXHHKH MPUCTYIUTH K INIAHOMEPHO-
My OCBOEHMIO JIyHBL.

®DenepasbHOM KOCMHUYECKOM mporpamMmoii Poccun mpenycmarpusa-
IOTCSl IIMPOKOMAacIITaOHbIEe HCCliefoBaHus JIyHBI C MCIIONIB30BaHHEM Kak
OpOHTaNbHBIX, TAK W MOCATOYHBIX ammaparoB. B 2015 r. mpexanomaraercs
OCYIIECTBUTH MHCcCHIO «JIyHa-I'106» ¢ mocagkoil CTalMOHApHOW HAayYHOU
CTaHIMM Ha TIOBEPXHOCTh Hamlero crytHuka; B 2016 r. — opOHTaIbHYIO
muccuio «Jlyna-Pecype»; B 2017 r. — 3amyck «Jlyna-Pecypc/111» ¢ mocan-
KOM Hay4YHOW CTaHIMH, MaJOro (MHJIUMCKOr0) pOBEpa M OCYIIECTBICHUS
rimyounHoro Oypenns rpyHrta; B 2020 rogy — mocagodHO-BO3BpaLIaeMyIo
muccuio «JIyna-Pecypc/2» ¢ moctaBkoii 1yHHOTO TpyHTa Ha 3eMITIO.
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B nactosmee Bpems B HITO mm. C.A. JlaBoukuHa co3nana 6a3oBast
MeXopOHuTaIbHas IIaThopMa U BemeTcs e€ MOJEpHHU3AIs Uil MojiéTa K
Jlyne u mianeram, MpeanojaraeTcsi UCIONb30BaHue e€ I MonéTa K Apy-
T'MM HEOECHBIM TEJIaM.

[epen pa3paboTunkaMy aBTOMATHYECKUX KOCMHYECKHX alllapaToB
CTaBSATCA 3a/1a9d MAaKCUMaJIbHON MPEEeMCTBEHHOCTH, YHH(PHKALINU CUCTEM U
CO3/IaHUs TEXHUYECKOTO 3ajieia Ha KaXKIOM 3Tare JJIsi BO3MOXKHOTO MPUMe-
HEHHS Ha MOCJICAYIOUIUX dTanax paboT. ITO MO3BOJSCT HE TOJIBKO COKpa-
[aTh CPOKH MPOCKTUPOBAHHS U 00BEM IHPOBOIMMON 3KCIEPUMEHTAIBHON
0TpabOTKH, HO ¥ CHH)KATh CTOMMOCTB IIPOCKTOB.

OTH paboThl BEIYTCS B TECHOM COTPYTHHYCCTBE C BEIYIIMMHU HH-
cturyramu PAH. HccnenoBanue JIyHBI U ee BHYTPEHHETO CTPOEHUS HaéT
KITFOY HE TOJBKO K PEMICHHUIO MPOOIIEMBI IIPOUCXOXKICHHUS CHCTEMBI 3EMILs-
JlyHa, HO ¥ K TOHMMaHHIO paHHEW MCTOPHH W DBONIONUH IUIAHET 3eMHOMN
TPYIIIEL, a TAKXKE CITyTHUKOB IPYTHX IUTAHET.

«3EJIEHBIE» TEXHOJIOTUHA
U CTPATEI'vsi OCBOEHMUS JIYHBI
C.B. Kpuuesckuit

B cnoxHoM koMmIuiekce npobiieM ocBoeHUs JIyHbI BaKHBIMHU SIBJIS-
IOTCS 9KOJIOTHUECKHE MPOOIEMBbI, CBSI3aHHBIE C COXPAaHEHHEM OKpY Karomei
cpensl (OC), mpupoaoIoIb30BaHUEM, 00eCTIeUeHUEM DKOJIOTUYEeCKOn Oe3-
omacHocTH. [Ipudem, sxompoOieMsl ocBoeHHs JIyHBI HE OTPaHUYHBAIOTCS
JlyHoii u cdepoit kocmudeckoit nestenbHocTr (K1), OHM OXBaTHIBAIOT MPO-
ctpaHcTBO «3eMist + JlyHay, psax cdep mesTenbHOCTH OOIIecTBa W HAY4-
HBIX, MIPaBOBBIX, MOJTUTHICCKHX, COILMANTEHBIX, TEXHUYCCKUX,
9KOHOMHYECKUX U JIP. aCTIEKTOB.

B cBs3u ¢ utoramu koH(pepernuu «Pruo+20» (2012 r.) mox srumoid
OOH npu yuactuu Poccun 1 HadajaoM mepexojia K «3eJeHON» SKOHOMUKE U
«3EJIEHOMY» Pa3BUTHIO, ['010M OXpaHbl OKpysKarolel cpeasl B Poccuiickoi
Deneparun (PO) B 2013 r., yrBepxaenueM Ilpesngenrom PO «OcHos roc-
YAapCTBEHHON MOJIMTUKU B 00JIACTH SKOJIOTHYEcKOro pa3sutusa PO mo 2030
rona» (30.04.2012 r.) u «OCHOB rocyapcTBeHHON MoJuTUKN PD B 06macTu
KOCMUYECKOH AedaTenapbHocTH Ha Tiepuoa 10 2030 roga u nanbHEHIyo nep-
cnexktuBy» (19.04.2013 r.), a TakXKe CTPOUTEIECTBOM HOBOTO KOCMOJpPOMA
«BocTouHnslit» B AMypckoil o0ractu Poccun BBIIETUM M pacCCMOTPUM BO-
TIPOCHI, CBSI3aHHBIC C «3EJICHBIMM» TEXHOJOTUSIMH U CTpaTerueidl 0CBOCHUS
JlyHsL.

14



«3eneHpley» TEXHOJOTHH MeNlecoo0pa3sHo paccMaTpUBaTh KaK COBO-
KYOHOCTh JIMIUPYIONINX IEPCIIEKTUBHBIX TEXHOJOTHHA, OHM WMEIOT He
TOJIBKO AKOJIOTHYECKYI0 MUCCHIO U Ha3HAYCHHE B KOHTEKCTE HKOJIOTH3ALUN
TEXHUKA U NEATCIHHOCTH, HO U SIBIIIOTCS MOIIHBIMU KaTalH3aTOPaMU IIe-
pexona K HOBOMY TEXHOJIOTHYECKOMY YKJIamTy, TpaHC(OpMaIliu TeXHOJIO-
THYECKUX cep NesTeTbHOCTH, YKOHOMUKH U OOIIECTBa.

[TpoGnems! 1 nporecc ocBoeHHst JIyHbI MOTYT U TOJDKHBI CTaTh «I10-
JIMTOHOMY JJIsl aHalin3a, pa3paOOTKH, UCIIBITAHUS, BHEIPEHUS «3EJICHBIX»
TEXHOJIOTUI U CTpaTeruy, 4TO MOXKET OKa3aTh 3HAYUTEIbHOE BIMSHUE HA
pasBurue chepsl KJI, mpouecc sBomronun Poccun u nuBuan3anuy Ha 3emiie
u B Kocmoce.

ABTOpPOM B DKOJIOTHYECKOM LIeHTpe MHCTUTYTa HCTOPHUU €CTECTBO-
3HaHud U TexHuku uM. C.M. BasunoBa PAH B nponecce uccienoBanuii no
HATIPABJICHUIO <«OKOJIOTHYECKAas UCTOPUS TEXHHKH, TEXHOJOTHH, TEXHOJIO-
THYECKUX YKIAZO0B» pa3padoTaHBl OCHOBEI HOBOTO METOOJIOTHYECKOTO
MoIX0/1a K KIacCH(UKAIIMA U OLEHKE SKOJOTUYHOCTU TEXHUKH, TEXHOIO-
THiA, TIpo1ieccoB, oTpacieil. [IpemmoskeHs! 00mui MOJX0 U MOJEINb OLICHKH
9KOJIOTHYHOCTH TEXHOJIOTHI B KOOPAHMHATAX «IOTPEOJICHUE, BOCTIPOU3BO-
CTBO PECYpPCOB» — «3arpsi3HEHHE, pa3pyIIeHHE, OUUCTKA, BOCCTAHOBICHHE
OKpyXarouei cpenb». [Ipu 3ToM Bce MHOKECTBO TEXHOJIOTUN JEIUTCS Ha
4 knacca: «4epHbIe»; KKOPUYHEBBIEY; «3EIICHBIE»; «OENbIe).

JlaHbl UX ompeneneHus, oOLe XapaKTePUCTUKU, MIPUBEICHBI MPH-
MepBbI, OKa3aHbl KPUTEPHH, BO3MOXHOCTH HOPMUPOBAHUS U T.I. BBeneHs!
MIOHATHUS: «IKOJIOTO-TEXHOJIOTHIECKHN CIIE/», «IKOJIOTO-TEXHOJIOTHICCKUAN
CIIEKTP», TIOKa3aHBI MX CBSA3H C «IKOJOTHIECKHM CIICIOMY MMPHUMEHUTEIHHO
K 3emue, Jlyne.

AHaM3UpyeTCs MPOTHBOPEUHE MEXKAY HAWIYYIIUMH TOCTYITHBIMU
TEXHOJIOTUSIMA W <«3EJICHBIMI» TEXHOJOTHAMH. Ha mpuMmepax mOKazaHBI
SBOITIOIMS H COCTOSIHUE TEXHHUKH W IKOMPOOIIeM, ITyTH, CITIOCOOBI, CTpaTeTHs
9KOJIOTH3AIMH TEXHUKHU U TEXHOJOTHH B chepe KOCMHUECKON AEATEIIEHOCTH
(K1) B Poccun u mupe. CTpyKTypa U JIOTHKA «3€JICHOI» CTpaTeruu JaHbl B
Buze uepapxuu: (1) «3eneHas» monutuka > (2) «3eiaeHas» 3KOHOMHUKA > (3)
«3EJIeHbIe» CTaHJAPTHI > (4) «3eJeHbIe» TeXHOJIOTUHU > (5) «3eJeHbIN» TeX-
HOJIOTHYECKUM YKIIa/I.

[Ipenmaraercs: MCIONB30BaTh JAHHBIA MOJXOM; WHUIMUPOBATH W3-
MEHEHHs, JIOTIOJIHEHHS B 3aKOHOJATENLCTBO Poccuy, MexayHapogHOe KOc-
MUYECKO€ NPABO, CBSI3aHHBIE ¢ «3eleHbIM» pa3ButueM KJI, co cTpaTterueii u
MIPOLIECCOM «3EJIEHOTr0» OCBOEHUs JIyHBI MO acmekTaM HpUpPOAONONb30Ba-
Hust, oxpanbl OC, obecrieueHHs 3K00€30IIaCHOCTH, C OXBATOM IPOCTpaH-
cTBa «3emiis + JlyHa»; yCTaHOBUTH I'PaHHLIBI OKOJIO3EMHOIO KOCMHUYECKOTO
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IpocTpaHcTBa (ONMKHET0 KOCMOCa) B MpeeNax Mojisl TATOTeHHS 3eMiH (B
R ~ 1 mutH k™).

Poccust MOXXeT 1 HOJDKHA CTAaTh MACHHBIM M TEXHOJOTMYECKUM JIH-
JIEpOM TIpOLIECcCa «3EIEHOT0» OCBOCHUS JIyHBI, BaKHOTO TSI OIIEpEkKAIOIIe-
IO pemeHHus MPOOJIeM <«3eJCHOT0» pa3BUTHA Ha 3emie, I Oymymiero
Hallel cTpaHbl U BCEW LHUBUIIU3ALIUY.

JYHA KAK OBBEKT KOJTOHM3AIIMU U TEOITIOJIUTUKHA
O.C. IlpirankoB

BepbaibHO oxapakTepu30BaHHBIC OTHOIIEHHS yenoBeuyecTBa ¢ Jly-
HOM BBICTPAMBAIOTCS B BOJIIOLMOHHBIN Psili: HAONIOJeHUE, TUCTAaHIIMOHHOE
n3y4eHHe, KOHTAKTHOE HCCIIECOBAaHHUE, TEPPUTOPHAILHOE OCBOCHHE, MPO-
MBIIIJIEHHOE HCII0JIb30BaHNE, 00KUBaHHE, TPe0Opa30oBaHHE.

Poccus, Kurait, Unausa, SAnonus, EBpomelickoe KocMHuYecKoe
areatctBo (EKA) Brimowaror moctikeHue JIyHBI B CBOM TUTaHBI KOCMHYE-
ckoll gesrenpHocTU. IIpoekt «JoroBopa o Jlyne», noarorosnennsii OOH
B 1979 r., Tie ObuTa caenana MOMbITKA 3aIPETUTh KOMMEPUYECKOE HCTIONb30-
BaHHe HeOecHBIX Ten, BKiIrouas JIyHy, Tak m ocrancs mpoektom. CIIIA,
Poccus, Kutait, MUanus u SInoHus ero He MOAMKCAIH, UTO CBUAECTEIHCTBYET
0 HaMEPEHHUAX 3TUX rOCyNapCTB COXPAHUTH 3a COOOH MPUOPUTET B HCIIOJb-
30BaHMM MPUPOAHBIX PECYpPCOB MHOIUIAHETHHIX Teld, B ToM uucie Jlynsl. B
HCTOpHUYecKOi mepcrekTuBe JIyHa cTaHOBHUTCS OOBEKTOM KOJIOHM3AIMHM U
OJTHOBPEMEHHO TIOTIaIaeT B Chepy reonOIMTHKH, CTAHOBUTCS €€ 00BEKTOM.

KoHnennusi reononnTHKy TPakTyeT (GU3UKO-TeorpaduIecKue ycio-
Bus (pernbed, peKH, aKBaTOPUN) KaK UICTOYHUKH M OCHOBY BO3HHKHOBEHHS U
pa3BUTHs IMBWIN3AIMH, HartpuMmep: MecorotamMust B Mexaypeuse Turpa u
EB¢para, Hun B Erunre, Uanus va Uune u lanre, A3 u Xyanxe B Ku-
tae, Oiikymena CpeJu3eMHOMOPBSL.

Nmerotes nu oporpaduieckrie 0COOCHHOCTH JTyYHHON MOBEPXHOCTH,
KOTOpBIE MOTYT BIMATH Ha mpouecc konoHm3anun? C 3emian HabmogaeTcs
~59% nyHHOI MOBEpXHOCTH, U3 KOTOPHIX 18% — mume npu 61aronpusr-
HBIX JINOpAIMAX; OCTAIbHAS YacTh JIyHHOW IMOBEPXHOCTH HUKOT/Ia HE BUIHA
¢ 3emun. IloBepxHOocTh JIyHBI B IitoOanbHOM MacmiTabe XapaKTepu3yeTcs
CIEYIONIMMH 00pa30BaHMUAMHU: MAaTEPUKHA U MODS, TAITaCCOUIBI U TOPHBIE
XpeOThl ¢ BepmMHAMH 8...9 KM, Kparephl, KpaTepHbIE LETIOYKH, CBETIIbIC
JIy4H, M3BWIIMCTBIE 0OpO3/bl. MeXKpaTepHOE NMPOCTPAHCTBO, TO €CTh IO-
BEPXHOCTb MEXJY KpaTepamu auamMeTpoM oT 2 M a0 300 kM sgBusieTcs mo-
HSTHEM YCIJIOBHBIM, TIOCKOJIBKY TPEJCTaBIAET COOOH pe3ysbTaT HaJIOKESHUS
MHOXKECTBa MENKHX KpaTepoB. B pallonax Mopell kpaTrepbl JUaMeTpOM OT
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2™ nmo 2 kM 3aHmMaroT 6oxnee 30% moBepxHOCTH. OTHOLIEHHE TTyOMHBI
KpaTepa K auameTpy oObdHO paBHO 1:5. MarepHkoBbIe 00JacTH XapakTe-
PHU3YIOTCS TOPHBIM H NTEPeCceYEHHBIM penbedoM, 3aHIMaroT 85% MOBEpXHO-
cti JIyHBI 1 B OOJNBIIMHCTBE HAXOIATCSA HA 00paTHO# ctopone JIyHbl. Mops
(paBHHHHBIC 001ACTH) HAXOASATCS MIPEHMYIIECTBCHHO HA BHAUMOU CTOPOHE
JIynsr (3armMaroT 16% Bceil moBepxHOCTH, M3 HHUX 13% — Ha JMIEBOH
cropone JIynsl u Bcero 3% Ha oOpartHO# ctopone Jlynsr). IToBepxHOCTB
PaBHUHHBIX peruoHoB JIyHBI mpeacTaBiseT coOOH KaMEHHCTYIO POCCHINb
KaMHeH M KpYIHBIX 00JIOMKOB cKal pazMepoM ot lcm 10 10 M.

OueBUAHO, UTO UIMEHHO BUAMMAas cTopoHa JIyHBI B IEpBYIO 04epenb
CTaHeT MpUBJEKaTeNbHON I KojoHu3ammu. [Ipu mimomanu BuauMoil ga-
ctu JIyHbl 1,5-10" km? romans MoOpel 3aHUMaeT 4,7-10° km?, uTo mOUTH B
3 pa3a MeHbIIe Ioman AHTapKTHIBI, a TUIOMAAb Hanbosee OraronpusT-
HBIX JUIS TOPHO-TEXHMYECKOW pa3pabOTKH M CTPOHUTENBCTBA YYACTKOB CO-
CTaBJISIET 2,6’106 KMZ, 9TO B ~ 5 pa3 MeHbIIE IDIOMAI AHTAPKTUABL. TakuMm
oOpa3zoM, He Takas Yy OONbIIas 4acTb JYHHOM NMOBEPXHOCTH MOXKET IpO-
JOYKTHBHO U peHTabenpHO pa3zpabarsiBaThesl. CpaBHEHHE ¢ AHTApPKTUAON HE
CITy4aiHO, n0O TONINTHYECKAs! CUTYalsl, KOTOpasi CKJIaJbIBACTCSI B HACTOSI-
miee BpeMsl BOKPYT ApPKTUKM U AHTApKTHKH, TO €CTh IPUTA3AHUSA TOCY-
JIapCTB Ha MOJISIPHBIE 00JacTH 3eMIIM, MOXKET CIYKHTh MOJEIbIO OyIyIIHX
MEXAYHapOIHBIX OTHOIICHHH 110 MpaBoBbIM npodsiemam JIyHsl. Eciu 6onee
OJTHOTO rocyJapcTBa OyayT pacrojiaraTh Hay4YHO-TEXHHYECKUM MOTEHIUA-
JIOM JJIsl PEeryJisIpHbIX IOJETOB HA JIyHy, TO OHa CTaHET apeHOW KocMude-
CKOTO COIIEpPHHYECTBA, HAIEXIbl HA MEXKIYHAPOAHOE COTPYIHHYECTBO B
YCIIOBUSIX TOJIWTHYECKON ¥ HAIMOHAJIBHOW pa30OMIEHHOCTH TOCYAapCTB
TIPEACTABISIFOTCS] HE CIMIIKOM ONTUMUCTHYHBIMH.

CymecTByeT BEpOsTHOCTb TOTO, YTO, HECMOTPS Ha MEXIyHapOIHBIH
HoroBop mo kocmocy 1967 roma, moBepxHOCTh JIyHBI MOXKET OBITH pasje-
JIeHa MEeXIy HanOoJyiee YCICIIHBIMH CTPaHaMM, YTO HPUBEAET K HOBOH
IOpUAMYECKON peasibHOCTH. TakuM 00pa3oM, Heslb3s UCKIIIOYHUTH MOSIBICHUS
«monutudeckoil kaptel JIyHbI». BBemenue B 0060poT 3TOr0 TepMuHa (K.
«ITonéty», 2007, Nell; ra3. «HI'-Hayxka», 9.04.2007) npoAMKTOBAaHO CTPEM-
JIeHueM ToOyIUTh COOOMIECTBO K OCMBICIICHUIO TAHHOW MPOOIeMBI U BbIpa-
00TKe WIeH W KOHIENIWH, KOTOphle BenH OBl K oOpereHmio Poccueit
JIOCTOMHOI'O ME€CTa Ha MOJINTUYECKON KapTe JIyHBbI.

Jnst u3ydeHus ceneHoreorpauu M OCBOCHHSI TEPPUTOPUIA HE0OXo-
JIM JIOCTYH B JIIOOYIO TOUKY JyHHOrO Tio0yca. [Ipon3BoanTh mocaaky BoO
MHOXKECTBO TOYEK C CEJICHOLEHTPUYECKONH OpOHTHI HEeleIecooOpasHo U 110
TEXHHUYECKHUM, U 110 IKOHOMHUYECKHM coobpakeHusM. [Ipn ncrnoss3oBanun
JUIL 3TOW LENM TPYHTOBBIX TPAHCIOPTHBIX CPEACTB, YUUTHIBAs XapakTep
penbeda, 60IpIIMHCTBO paiioHOB JIyHBI B MpocTpaHCTBE OyIyT HEJOCTYII-
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HBI, & BO BPEMEHH 3TO PAaCTAHETCS Ha MHOTHE JIECATHICTHS, YXOId 3a mpe-
JeJbl TEKyIero croneTrs. HyHbI cpefcTBa nepeMeeHus 0oliee aieKBar-
Hble YPOBHIO HpeicTOAIMX 3amad. He OyzmeT mnpexIaeBpeMEeHHBIM
pa3BepHYTb 00CyXIeHne W (OPMHUPOBAHHE KOHIICTIIUH CyOOpOMTAIBHON
paketHo#t aBmarum (cM. XK. «[lomér», 2008, Ne 12; ra3. «HK-Hayxa» ot
25.02. 2009).

OBBEKTHI TPAHCKOMMYHUKALITMOHHOM
HUH®PACTPYKTYPHI 1J151 OCBOEHMU S JIYHBI
O.C. IlpirankoB

W3BecTHOE BBIpaKEHHE O TOM, YTO JOPOKHAs CETh 3TO «KPOBEHOC-
Hasl CHCTEMa» WHIYCTPHH, B NOJHOM Mepe crpaBeiuBo K Uit JIyHBI, Ha
MTOBEPXHOCTH KOTOPOW MPEICTOUT MPOJIOKHUTH TOPOKHYIO CETh.

Ecnu B mcropudeckoi mepcriekTHBe OyneT pa3BEPHYTa HMHIYCTPH-
abHasg KoJoHW3arus JIyHBI, TO O4EBHIHO, YTO CyliecTBylomas Ha JlyHe
TOPHO-TEXHUYECKast 0OCTAaHOBKA OO0YCIIOBUT HEOOXOANMOCTD HAIWYHS Map-
Ka 3eMJICPOHHO-TPAHCIIOPTHBIX M JOPOKHO-CTPOUTEIBHBIX MAIINH WIH CO-
3MaHUsT MHOTO(YHKIMOHAJIBbHOW MAIMHBI C COBMEIeHHeM (YHKIHUN
OyKCUpOBINKKa, OyJba03epa, ckpemnepa, rpeiiaepa u np. OOIUK U pacuéT
0a30BOi1 AUCTAHIIMOHHO YIPABIIEMOU TEXHOJIOTMYCCKON MAIIMHBI C BBICO-
KO OTIOPHOM MPOXOJAUMOCTBIO U MaHEBPEHHOCTBIO B KOH(MUTYPALUH OJTHO-
KOBIIIOBOTO TIOTPY34YMKa C KOMOMHHpOBaHHOW ((ppoHTamBHO-3a1HEH)
pasrpy3Koil KOBINA, BOBMOXXHOCTBIO HAaBEIIMBAHMS OYJIBI03EPHOIO OTBasa
U BHOPOPBIXJIUTENS Maccor 3,3 T 1 MomHOCTEIO 33 kBT, OBUT IpecTaBieH
B 2006 1. (cMm. k. «[ToméTy, 2006, Ne7). O60CcHOBaHO MPUMEHEHHE KOJIIECHO-
TO XO0JI0BOTO 000pynoBaHus. Hu3Kkas BEpOsTHOCTh OTKAa30B CHCTEM JOCTH-
raercs OTCYTCTBHEM T'€pMOKaOMHBI CO CPEACTBAMHU >KH3HEOOecHeueHus,
ILIJIF030BOTO OTCEKa, CKaaHAPOB, arperaToB repMOCTHIKOBKH ¢ OONTaeMbIM
MonyneM. llpexycmoTpeHa IOMONHHUTENbHAs BO3MOXHOCTh KaOeIbHOTO
WJIH TPOJUIEHHOTO 3JIEKTPONUTAHUS ABUTaTeIe MOTOP-KOJIECO.

TpynoBast neATeNbHOCTh YeJIOBEKAa Ha MoBepXHOCTH JIyHBI 00ycio-
BHT CO3JaHUE TEXHHYECKHX CPEICTB, KOTOPBIX CETOIHS HET, HalpHhMep:
TepMOOTCEK C OEeCIIIIO30BBIM BBIXOJJOM KOCMOHaBTa B 3a00pTHOE MpoO-
CTPaHCTBO; MOOWJIBHBIN MOy CONPOBOXKIACHHS IS TMEPEMEIICHUS KOC-
MOHABTOB B TIpeJieslaX MPOMBIIUIEHHON 30HBI (cM. «JlyHa», m3n-Bo PKK
«3Queprus», M., 2011). B Toii ke Mepe 3TO MO’KHO OTHECTH K 3ajiaue Mpo-
N3BOJICTBA CTPOMTENLHBIX MaTEpPHAIOB W3 MECTHOTO ChHIphsi (JIyHOOETOH,
WIN CTPOMUTENbHBIE OJOKU M3 PEroJinTa, MOJyYeHHbIE METOZOM CIIEKaHHs).
[lepcrieKTHBHBIM TIPE/ICTABIAETCS CIOCOO HCIIONB30BAHMS PEroJINTa, pac-
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(hacoBaHHOTO B MATKHE MAKeTHl (MEIIKH). B Takoi ¢opMe peroiuT MokeT
OBITh IPUMEHEH B KAUECTBE PAJHALIOHHON 1 IIPOTHBOMETEOPUTHOH 3aIllH-
TBI ¥ TEPMOM3OJIAIINN IyTEM OOKJIAABIBAHUSI OOBEKTOB TAKUMHM 3aIIUTHBIMU
MTAKEeTaMHM, YTO MOXET OKa3aTbCsl Oosiee pariOHATbHBIM, Y€M HX 3arityOie-
HUE ¥ 3achInKka (cM. K. «I[Toséry», 2008, Nel12).

IIpencraBnsiercsi, 9TO JOPOXKHOE CTPOUTEIHCTBO Ha JIyHEe B Hadamb-
HBII Iepro/| OyAeT MpeaycMaTpUBaTh COOPYKEHHE MpocTeiel TpyHTOBOM
JIOpPOTH, TOCTPOCHHOH C TOMOIIBIO JOPOKHOH MAIIMHBI, C NpUAaHHEM
TPYHTOBOMY MOKpPBITHIO HecioxHoro npodwis. [Ipoesxas dacte Oynmet
yIydlleHa MyTéM BBEAEHHsI CKEJICTHBIX N00aBOK (TpaBusi, meOHs). Henb3s
UCKJIIOYUTH Ha MEPBBIX MOPAX MOSBICHUS JOPOKHOTO MOKPBITHS KOJIEHHOTO
TUIIA B BUAC JIBYX Pa3ACJIbHBIX IOJIOC, pPACCTOAHUEC MEKAY OCAMHU KOTOPBIX
COOTBETCTBYET LIMPHHE KOJIEH TPAHCIIOPTHOTO cpencTBa. YacToTa Kparep-
HOH ceTn NMoOyKAaeT MPUOETHYTh K TaK HAa3bIBAEMOMY JIAHAMIAGTHOMY Me-
TOLYy TIPOSKTHPOBAHUS, NPHU KOTOPOM DJIEMEHTHl JOPOTH JOJDKHBI
TapMOHHYHO COYETaThCS C OKpPY)KalomeH MECTHOCTBIO, TeM HE MeHee
MIpeAyCMaTpUBAETCA CPe3Ka BEPXHMX JacTeH KPaTepHBIX BAJIOB C HCIIOJNb-
30BaHUEM TPYHTA IJIs1 OTCHINKK HACBINICH B MOHIDKCHHBIX MecTaX. [IpoekT
JOJDKCH INpeayCcMaTpyuBaTb MUHUMH3AIIUIO TaKUX onepaunﬁ, KakK HaJBHXKKa
IPYHTa, COOpYXeHHE KaBajbepoB. He HcKitoyaeTcs CoopyKeHUe BUAIyKOB,
MOCTOBBIX TEPEXOJ0B M3 TPaHCHOPMUPYEMBIX METAJUIOKOHCTPYKLHUH, 3a-
TBEP/ICBAIOIINX MaTEPHAIOB WIIM MAaTEPHUAIOB C MaMATBhIO (OpMBL 3aciy-
KUBACT BHUMAHUC UACA CTPOUTCIIHLCTBA PEJILCOBBIX nyTeﬁ Ha omopax, rae
MOXHO YHTH OT MpOOJIEMBI MOKPBITHS JOPOTH U 3aIlBUIEHHOCTH, a TaKXkKe
COOpYXEHHE MOHOPEJIBCOBBIX M KaHATHBIX Tpacc. llepBble TpaHCHOPTHBIE
TPAcChl, XOTS TPYAHO TPEIBHIECTH B KAaKOM HCIOJHEHHH, COCIHUHSAT, II0-
BUIUMOMY, OOMTaeMyIO M IPOU3BOACTBEHHYIO 30HBI, BIIETHO-TIOCATOYHYIO
IUTOIIAKy ¥ MECTO Pa3MEIIeHHs SJEePHOTO 3HEPrOMOYJIsl, KOTOPBIH, B Iie-
Js1X 0€301acHOCTH, JIOJDKEH OBITh pa3MeIIEH Ha PacCTOSIHUHM HE MeHee 1 KM
1 00BaJIOBaH.

s TepputopuanbHOro mydeHus JIyHsl B rioOanbHOM MmacmiTabe
HeoOXonuMo obecrieueHne AocTyma B Jo0yro ceneHorpaduieckyro (OT
«reorpaduueckas») 3oHy. [Ipu kpaiiHe nepecedéHHOM JyHHOM peibede
JaTbHUE W JUINTENbHBIE MyTEeIIECTBHS TPYHTOBBIM TPAaHCIIOPTOM HE OYIyT
MPOAYKTUBHBIMU HWJIX BO3MOKXHBIMU. lla)Ke npu  ONTUMU3UPOBAHHBIX
HaITyHHBIX (OT «HA3eMHBIX») TPAHCHOPTHBIX CPEJICTBAX OYAYLIEro 3TO MO-
KET PacTsHyThCsl Ha MHOTHe roabl. [locanka ¢ ceneHoueHTpUYECKoi opoH-
TBI BO MHOKECTBO IIPEJICTABIISIOMINX HHTEPEC TOYEK JIYHHOTO IlI00yca Bpsiz
JIM 1esecoo0pa3Ha Kak ¢ TEXHHYECKOH, TaK M ¢ 9KOHOMHUYECKON TOUKH 3pe-
HUSL.
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Hcxonst u3 mpennonoxkenns, 9to JlyHa Bcé-taku OymeT m3ydaThes,
HCCIIEOBAThCSl M OCBAaMBAThCS B KAUECTBE CEABMOTO KOHTHHEHTA 3E€MIIH,
aBTOP CUMTAET HA3PEBIINM TSI aKTHBHOTO 00CYKICHHS BOIIPOC O CO3JaHUH
cybopbOuTansHON pakeTHOH aBHaruu (cM. XK. «[lonéry», 2008, Nel2) u xoH-
LENTyaNlbHOH Pa3pabOTKH TaKHX JICTATEIbHBIX allllapaToB, KOTOPHIE TIO3BO-
JSAT ~ ONEPaTHBHO  OCYHIECTBIATH  JECAHTHBIC  HCCIICIOBATEIBCKHE
SKCTIEANINH B OTIANEHHBIE OT 0a3bl paiionsl JIyHbl. B HeMeHblIIeH cTeneHH,
yeM Ha JlyHe, cyOopOHTabHAasl paKkeTHasl aBUaLlUsl MOXKET OBITh BOCTPEOO-
BaHa IpH HcclieoBaHUK Mapca, 1a 1 Ha 3eMile OHa Hanuia Obl CBOIO HUITY.

HEPCIHHEKTUBHBIE TEXHUYECKHUE PEINEHUA
IJIAHETOXO/10B HOBOI'O INTIOKOJIEHUSI AJI51 JTYHBI
AM. KpaiinoB

IIpoBeneH aHamu3 MEpPCIEKTUBHBIX LENEH M 3a1ad Ul HCCIIEIOBa-
HUST M ocBoeHUs JIyHBI C MOMOIIBI0O MOOWIBHBIX cpeAcTB. Paspaborana
KJIacCH(UKaIHS JIyHOXOAOB 110 Ha3HAYCHHUIO, THITY TIOJIE3HOTO I'Py3a.

Knaccudukanms mo Ha3HaYEHUIO IUIAHETOXOAa oOecneynBaeTcs 1Ie-
JICBBIMH OIEpalUsIMU: TPAHCIOPTUPOBKA KOCMOHABTA; HCCIIEJOBAHUE aTMO-
chepsl M TOBEPXHOCTHM HeOecHOro Teia; 3a0op M JOCTaBKa TPYHTa;
pecypcoobecnieueHue; OyKCUPOBKa M JOCTaBKa IPy30B; MOHTaX M JEMOH-
TaXX KOHCTPYKLUI.

Krnaccudukanus no Tvmy nosie3HOro rpysa: KOCMOHaBT M HCCIEN0-
BaTeIbCKUE MPHOOPHI; MPUOOPHI pecypcoodecieyeHns U Kamepa ¢ TPYHTOM,
MIPOMBIIIUICHHBIE TPY3HI.

[IpoBeneH aHanu3 BHEWIHUX YCJIOBHUI Ha moBepxHocTH JlyHbl. Pa3z-
paborana mMarpuia mpoOeM, MOKa3bIBAIOIIas, B KAKOH CHCTEME U Ha KaKOM
sTane (YHKIMOHUPOBAHUS JIYHOXOAA CYLIECTBYIOT 3ajauu, TpeOyromme
JOTIOJTHUTENBEHON TpopaboTku. Hanbosiee akTyanbHBIM SIBISIETCS] peIlIeHNe
3aa4y yIpaBJIEHHUs C 3ama3/bIBaHUEM CHT'Haja, 00ecreyeHHus TPEeHUs B Ba-
KyyMe, paboThl B yCIIOBUSAX IBIIH, 3KCTPEMAJIbHBIX 3HAUEHUH TemIeparyp,
3a/1a4 ompezeNeHus: penbeda MoBEepXHOCTH, 00ecTeYeHnsT TOYHOCTH Tepe-
MeIieHus, obecrieueHus YHeProdPGEeKTUBHOCTH U MPOXOIUMOCTH JTYHOXO-
aa.

[IpoBeneH aHamm3 OTpabOTAHHBIX TEXHHUYECKUX PEIICHUH IJIAHETO-
XOJIOB, KOTOpPBIE MPUMEHSUINCh HA YCIEHIHO BBIMOIHHUBIIUX CBOK MHCCHUIO
JyHHBIX poBepax «JlyHoxon-1» crannuu «Jlyna-17», «JlyHoxoxn-2» cran-
mun «Jlyna-21», «Lunar Roving Vehicle 1, 2, 3» muccuii «Apollo 15, 16,
17».
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Ha ocHOBe nmpoBeeHHOTO aHaNM3a BHEITHUX YCIOBUH Ha MIOBEPXHO-
ctr JIyHBI, TEXHNYECKUX PEUICHHH OTPaOOTaHHBIX JIYHOXOIOB M BO3MOX-
HBIX IIETIEBBIX 3a71a4 pa3paboTaHbl TPEOOBAHHS K NMEPCHIEKTUBHBIM JIyHHBIM
posepam. JIyHOXOABI Oymymiero MOJDKHBI 007agaTh OONBIION TPY30HOIB-
€MHOCTBIO0, MaJIol COOCTBEHHON Maccod, SHeprod(pPeKTHBHOCTHIO U IPO-
XOIUMOCTBIO B YCIOBHUSIX IIOHMXKGHHOH TI'PaBUTAIlH, aBTOHOMHOCTBIO B
yIpaBJIeHUH, KOMIIAKTHOCTHIO B TPAHCIIOPTHOM IOJIOKEHHH.

Jnst 3hhexTHBHOTO pelIeHHs MepedrcIeHHBIX 3a/lau, 00eceYeHUs
TpeOOBaHMI 1 KaYECTBEHHOT'O MOBBIIICHHS SKCIUTyaTallHOHHBIX XapaKTepH-
CTHK TIPH TNPOEKTHPOBAHWM IUIAHETOXOJIOB HEOOXOIUMO paccMaTpUBATh
HOBBIE TIEPCIIEKTHBHBIE TEXHUUECKHE peleHus. [IponsBenen o030p U aHa-
JIM3 OTACNBHBIX HamOoJjiee 3HAYMMBIX O0JIACTEH TEXHUKU U TEXHOJIOTHH,
KOTOpBIE OBICTPO Pa3BHBAIOTCA B HACTOAIIEE BPEMS M YCIIEXH KOTOPBIX
OTIPEETISIIOT Pa3BUTHE IIIAHETOXOIOB.

Pa3paboTka MIaHEeTOXOJOB C y4ETOM HX MOIYJIbHOCTH M CO3IAaHUS
KOJUIEKTHBHOTO pa3yMa TPYMIIbl MO3BOJIUT IOBBICHTh BEPOSTHOCTh U CHH-
3UTh BPEMs BBIIIOJIHEHNUS TTOCTABJICHHBIX 33134, PACTIPEAEIISTh M PACIIUPATH
BBINOJHAEMBIE (DYHKIUH, CO34aBaTh CJIOXKHbBIE CTPYKTYPHI M YHU(HUIHPO-
BaTh COCTABHBIE YaCTH IIAHETOXOIO0B.

[Ipu nBKEHUHM € OOJNBIION CKOPOCTBIO B YCJIOBHSIX HEOIpEIeIICH-
HBIX BHEIIHUX YCJIOBHH M HU3KON IpaBUTAIMM BO3HHUKAET IpobieMa noTepu
OpuCHTalUM, YIIpaBJIACMOCTH U yCTOﬁ‘IHBOCTH IJIAaHCTOXO0/Ja B CBA3U C HU3-
KUM 3HayeHueM Kod((ulMeHTa CleruieHus: 1 BO3MOXHOM rmoTepeil KoHTaK-
Ta C NMOBEPXHOCTHIO. B TakuX ycIOBHAX Il 00eCHeYEeHUs] YCTOHIMBOTO 1
YIPaBISIEeMOTO JBMXEHHUSI BO3HHKAET HEOOXOJMMOCTh B KaXKABIH MOMEHT
BPEMEHM NPOM3BOJUTH OLEHKY BHEIIHHUX YCIOBHI M AMHAMHUYECKHX Iapa-
METPOB IIIAHETOXOJa IJIsi BHIPAOOTKH COOTBETCTBYIOUIMX YIPABISIONINX
KOMaH/l Ha HMCIOJHUTEIbHBIE OpraHbl XOJO0BOW 4yacTH. Takas TEXHOJIOTHS
Ha3bIBACTCS aANTHBHBIM YIIPaBICHUEM.

Wcnons3oBanue HNCKYCCTBCHHBIX MBI B 3JIEMEHTAX ABWKYIIUXCA
4acTeil JIyHOX0/a MO3BOJIMUT IPOU3BOAUTE IBHKEHHE KaK €IHHOE IIejoe, 3a
CUCT YE€TO CHMXKACTCA TPECHUE, YBCINYUBACTCA IJIABHOCTH U TOYHOCTH JABU-
JKEHUI1, OTCYTCTBYET UHEPLIMOHHOCTb MEXAHU3MA.

KOM6I/IHI/IpOBaHI/Ie pa3JIMYHBIX THUIIOB ABWXXUTECIA W BapbUPOBAHUC
PEKUMOB JABWKCHUA ITO3BOJIUT COUYCTATh UX IMOJIE3HBIC KA4YCCTBA, T.K. KaX-
JIBIA THIT IBVMOKUTEISI U PEKUM ABHKEHHUSI UMEIOT CBOM JIOCTOMHCTBA U He-
JIOCTaTKH B YaCTH IPOXOJAUMOCTH, SHEProd(pHEeKTUBHOCTH, MAHEBPEHHOCTH,
CKOPOCTH, Y/IeJIbHOMY JIaBJICHHIO Ha TIOBEPXHOCTb.

ITpn npoexTHpOBaHUM JAECAHTHOTO arnmnapara ¢ IIaHETOX0JI0M HeoO-
XO/IMMO YYHTBIBAaTh, YTO CIIyeOHbIE CHCTEMbI COCTaBHBIX YacTeH IecaHT-
HOTO amnmnapaTta MOTYT OBITh €IMHBIMU WJIM YaCTHYHO B3aMMO3aMEHSIEMbIMU
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Ha OTAENBHBIX JTanax (yHKIHOHUPOBaHMA. KOHCTPYKIHS U X00Bast YacTh
IUIAHETOXO/a MOXET COBMeINaTh (YHKLIUH 0OeCIieueHus ero BBoja B JAeii-
ctBue. [Ipy HCIOJIB30BaHNH B3aHMO3aMEHIEMbIX CHCTEM COCTaBHBIX YacTel
CYIIECTBEHHO PpACHIUPSACTCS KOJMYECTBO pPACCMATPUBAEMbBIX CXEMHO-
TEeXHUYECKHUX PEIICHUMH, a 3TO B CBOIO ouepelp BIUAET Ha 3P (EKTUBHOCTD
pa3paboTKu.

INYTEIECTBHE 110 JIYHE. KAK 9TO BbLJIO
B.I'. loBrann

Kaxxap1ii HOBBIN IIar B UCCIEIOBAaHUM KOCMUYECKOTO MPOCTPAHCTBA
TPaHINO03eH U JOCTOMH BBICOKOW olleHkH. JIyHHbIe Muccuu B 70-X romax
XX Beka («JIynoxon-1» u «JIynoxona-2», posepsl «Lunar Roving Vehicle-
1, 2, 3») IMEIOT HE TOIBKO UCTOPUUECCKHE, HO I COBPEMCHHBIC aCTICKTHI.

Okcnenumun «Jlynoxoma-1», nocrasneHHoro Ha JIyHy 17 HOs0ps
1970 r. aBromarnueckoii cranmueit (AC) «Jlyna-17», u «Jlyroxoma-2» (16
ssaBapst 1973 1., AC «Jlyra-21») HarisgHO TOATBEpPAWIH Iieiecoobpas-
HOCTBH HCCJICIIOBaHUS MOBEPXHOCTH JIYHBI TIepeNBIKHBIMH HAYYHBIMH JIa-
00paTOPHUSIMH, KOTOPBIC YIIPABISUIACH CIICIUATLHBIM HA3EMHBIM DKUITAKEM
n3 myHkta ynpasneHun jyHoxonoMm (ITYJI) Cumdepononsckoro Llentpa
nanbHeil kocmudeckoit cBszu (LIJAKC-HUII-10, B/u 14109) Komanano-
m3meputenbHoro kommekca (KUK, B/g 32103, veiHe ['naBHBIA HCHBITA-
TenbHbI KocMudeckuid 1ieHTp MO P® umenn I'.C. TuroBa Kocmuueckoro
KOMaH/IOBaHHUs BOUCK Bo3maymHo-KoCMHYECKO 0OOPOHET).

J¥cTaHIIMOHHOE YIIpaBIICHHE BHE3EMHBIM TPAHCIOPTHBIM Cpe/l-
ctBoM (TC) mpencTaBisuio MPUHINIHATHFHO HOBYIO MPoOIeMy, KOTopas 0
TOTO BPEMEHH HH COBETCKOW, HH 3apyOEKHOH KOCMOHABTHUKOW eImé He pe-
majnack. JTa cucTeMa Oblila He TPOCTa, TaK KaK OHA 3aMBIKaIach Ha 4eJo-
BeKa C €ro ICHXUKOW, CBOWCTBEHHON €My peakKIuel, CIIOCOOHOCTBIO K
aHAIM3Y W APYTUMU OCOOEHHOCTSAMH, KOTOPBIMU XapaKTEPU3yeTCs MBICIISI-
mias TMYHOCTh. B Hactosiee BpeMs B MUPOBOHM MPaKTHKE MPUMEHSETCS
TepMUH TeneoneparopHoe ynpasienue (TOY).

Oco0eHHOCTH TPAaKTUYECKOTO YHPABICHUS IBIDKEHHEM IYHOXOZA
TIPUBENIA TIO0 CYHIECTBY K (POPMHUPOBAHHIO HOBOTO Kjlacca 3ajad B TEOPUH
ynpasienus BHe3eMHBIM TC. B cuctemy TOY nyHOX0m0M BXOAMIIA TpyIIa
OIepaTOpOB C HE CYIIECTBOBABIIMMHU paHee Ha 3emiie CHEelHaTIbHOCTIMH,
00BEIMHEHHBIMA B «3KHITaX JTYHOXOIa»: «BOIUTENH JYHOXOJA», «OIepa-
top OHAY», «titypmMany, «OOPTHHXKCHEP» H «KOMaHIUp». Takum o0pazom,
cxemy TOVY MOXHO mpeAcTaBUTh B BUAE KOMILIEKCa, cocrosmero u3z I1Y-
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Jla, xoMaHIHOW pPagHONMHWH, OOPTOBOM ABTOMATHKH JYHOXONA M €ro
HAa3eMHOT'0 SKHIIaXKa.

«JlyHoxon-1» B TeueHMe OAMHHAAUATH JYHHBIX IOHEHW, a KaXIbli
JUTTCST OKOJIO 14,5 3eMHBIX CYTOK, BBITIOTHSUT 3allJIAHUPOBAHHYIO IIPOTpaM-
My. CeaHcwl ¢ 3emied mpoBomwinck 157 pa3. JlabopaTopus mpommia mo
mosepxHocTH JIyHsr 10540 M. ITyHKT ynpaBieHus TyHOXO0M0M TpuHsT 211
¢dororenenaHopam, a Ha Tenedkpansl BKY — 25000 ¢otorpadwmii. B 537
TOYKaxX MO TPacce JABMKCHUS ONPEACISUINCH (PU3UKO-MEXaHHYECKHE CBOM-
CTBa JIyHHOTO T'pYyHTa, a B 25 MecTax NpOBEJICH €ro XUMUUECKUI IKCIpecc-
ananu3. CymMMapHasi JUINTeIbHOCTh aKTUBHOTO CYIIECTBOBaHUSA «JIyHOXO-
na-1» cocraBuna 301 cytku 06 yacoB 37 MUHYT.

C «JIyHoxomom-2» 3a yeTblpe Mecsua (MATh JTyHHBIX JHEH U Houeil)
¢ 16 saBaps mo 10 mas 1973 1. 6put0 poBeneHo 60 CEaHCOB PaTUOCBS3H.
[lepenBurasicb B yCIOBHSIX CIIOXKHOTO JYHHOTO peibeda, OH NPEonoies
6omee 37 kM. C moMomp0 (OTOTEIEBU3NOHHON ammapaTypbl Ha 3eMITIO
ObuTH TIepenanbl 86 maHopaMm u Oosiee 80 THICAY TENCBU3HMOHHBIX CHUMKOB
JYHHOU ToBepXHOCTH. B 493 Toukax ompenersmch GU3NKO-MEXaHHICCKHE
CBOHCTBa TPYHTA, a B 23 TOUYKax OBLT MPOBEICH €0 XUMHUYECKHI 3KCIpecc-
aHaJus3.

VYcnenrHoe BBIMOJHEHHE IIPOrpaMM COBETCKHMHU IEPEBIKHBIMU
JYHHBIMHU J1abopaTopusiMi — elé OgHa 30J0Tas CTPaHMIA B HCTOPHUHU
Haulel 0TeYEeCTBEHHOW KOCMOHABTUKHU.

HoBblil BUTOK BO3pacTaHUsl UHTEPECA K UCCIEAOBAHNUIO U OCBOCHUIO
JIyHBI HacTyNMII BHOBB.

KOCMMYECKHH JIN®T «®OBOC-MAPC»
A.B. barpos, B.A. Jleonos

[pencrosmuii noner moned k Mapcy — NpOEKT, KOTOPbIM MOTpe-
OyeT MCIOJIb30BaHHs CaMbIX COBPEMEHHBIX TEXHOJIOTMH, KOTOPBHIMH 00J1a-
naer dernoBedecTBO. OnHaKo, €CIM  OPUEHTHPOBATHCS TOJIBKO HA
TEXHOJIOTUH, SKCIEANUIUS OyAeT He TOJBKO O4YeHb NOPOroi, HO M OYEHb
puckoBanHOW. O penieHNH CIOXKHBIX MPOOIeM 1M03a00THIIACH caMa MPHUPO-
Jla: y Hallel IJIaHeThl ecTh CHyTHHK — JIyHa, KOTOphIi oOnagaeT O4eHb
MTOJIE3HBIMH TSI KOCMUYECKOTO Oyaymiero cBoiictBamu. JlyHa nMeeT mMaccy,
Bcero B 81 pa3 MeHbIE 3eMHOM, HAXOMUTCS MOYTH HA KPYTrOBOH OpOUTE U
Bcerza ooparieHa K 3emyie OIHO CTOPOHOH. DTH CBOWCTBA MO3BOJIMIH HAM
MIPEUIOKUTh COSAMHUTH JIYHY H €€ CIyTHHK «KOCMHYECKUM JpTom». C
HCTOJIB30BaHUEM JIYHHOTO JIH(PTA B KOCMOC MOXHO OYyJeT BBIBECTH M OT-
mpaBUTh K Mapcy mo0oe HeoOX0qiMMoe KOJIHMYeCTBO Tpy30B. s obecrie-
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YeHUsT 0€30MacHOCTH MIJIOTUPYEMBIX MHCCHH K Mapcy Ha ero opOuTy mMo-
I'yT OBITH JOCTaBIICHBI 3amachl TOIUIMBA, BOJBI, KHUCIOPOAA W aBapUHHO-
criacaTebHasi TEXHUKA. Bce 3TO MO3BOMUT rapaHTHPOBATh OJIaromoiryqHoe
MIPOBEJCHUE MIIOTHPYEMBIX ITOJIETOB Ha Mapc.

B 10 Xe Bpems MmosBIAETCA €Ie OJHa BO3MOXKHOCTH — BO3BpaIle-
HHE Ipy30B ¢ Mapca mocpeacTBOM KOCMHYECKOTO JH(Ta, COSTUHSIOMIETO
Mapc u ero cnytHuk ®oboc. TOT CIyTHUK B 5,6 MMJUIMOHOB pa3 MEHbIIE
JlyHbI 110 Macce, HO HaXOJUTCS TOXKE MOYTH Ha KPYTrOoBOil opoUTe pagnycom
9400 kM, UMeroLIel HAKJIOH Bcero 1° K MIOCKOCTH MapCHaHCKOTO DKBATOpa,
u Bcerza oOpaiteH Kk Mapey ogHol ctopoHoit. OpburanbHas ckopocts ®o-
6oca paBHa 2,14 km/c. Ecnu u3 cepenunbl oOpaiieHHOH K Mapcy CTOpOHBI
doboca onmyCcTHTh TPOC K MOBEPXHOCTH Mapca, To CKOpOCTh HHIKHEH 4acTH
TpPOCa OTHOCHUTEIHHO MapCHAHCKOTO 3KBATOPA COCTaBHT Mo4YTH 2 km/c. Jlo-
CTHYb TAKOI CKOPOCTH HEM3MEPHMO JIeTde, YeM IEepBOil KOCMHUYECKOH, KO-
Topass Ha Mapce coctaBater 5 kM/c. Kpome TOoro, mis AOCTHXKCHHSA
MIOJIETHOM CKOPOCTH K 3eMile MOKHO OyZHeT BOCIOJIB30BAaThCS TAaKOH ke
TUQTOBOM CHCTEMOH, KaK U B ciiydae JIyHHOTO JudTa. XoTs Macca Poboca
3HAQYMTEIBHO MEHBINEC JTYHHOH, OHAa BCE K€ JOCTATOYHO BEJIMKA, YTOOBI
OCYIIECTBUTH HECKOJIBKO ThICSY TPAHCIOPTHBIX OIEparui Mmpexnae, 4eM
BO3HUKHET HEOOXOAMMOCTh B BOCCTAaHOBJICHHUHM WM3MEHUBIIEHCS OPOUTHI
3TOTO CIIyTHHKA.

B03MO0XHO MapcHaHCKyI0 BEPCHIO KOCMUYECKOTO JIN(Ta OKaXKeTCs
yao0Hee peann3oBaTh Ha IpyroM cinyTHuke Mapca — Jlefimoce, macca Ko-
Toporo B 7 pa3 MeHsle, ueM y ®oboca, a opOuTa HMeeT COBCEM HHUYTOX-
HBIA 3KcueHTpucuTeT. CKOPOCTh OpOHMTANbHOTO IBIDKeHHS J[leiiMmoca —
qyTh Oospmie 1 km/c. Y moBepxHOCTH Mapca CKOpOCTh JH(PTOBOTO Tpoca
OKa)KeTCsI MOYTH TAaKOU ke, HO OHa OyJeT B 5 pa3 MEHbIIIE NePBOH KOCMHU-
gyeckoit. [IpaBna, n3-3a manoir Maccel Jleiimoca ero opOura OynmeT cHIIbHEe
U3MEHAThCA B pE3yJbTaTe TPAHCIOPTHBIX ONepaluii M dgame TpeboBaTh
KOPPEKIHH.

Kpaiine 6maronpusitibie pacnosiokeHust JIynsr okosno 3emiu u do-
6oca c /[leiimocom Bo3ne Mapca OTKPBHIBAIOT 3aMaHYMBBIE MEPCIIEKTHBEI
nepeseToB Mexay 3emieil 1 MapcoM ¢ MUHHUMAJIBHBIM HCIIOJIB30BaHHEM
TPaIUIMOHHBIX PEaKTHBHBIX ABHTaTesied. OHHU 3aCiTy’KUBAIOT TOTO, YTOOBI
pa3paboTaTh TEXHHKY TPOCOBBIX KOCMHYECKHX MOIBbEMHHKOB B CaMble KO-
potkue cpoku. lllupokoe nprUMeHEHHE JTYHHOTO KOCMHYECKOro Jmdra, BO
BCSIKOM CITy4ae, IO03BOJINT 00ECHEYUTh JOCTABKY OOJBIINX Macc ¢ 3eMJIH B
OKOJIO3EMHOE ITPOCTPAHCTBO M CO3JaTh TaM HEOOXOAMMBII 3amac MaTepHua-
JIOB JUIsl TTOJTOTOBKH MJIOTHPYEMOH dKCIeuiu Kk Mapey u obecrieueHus
ee 6E30I1acHOCTH JUIsi KOCMOHABTOB.

24



Cekuusn 1. <UCCJIEJOBAHUE HAYYHOI'O TBOPYECTBA K.9.
IMOJIKOBCKOI'O U HCTOPUSA PAKETHO-KOCMHUYECKOM
HAYKH 1 TEXHUKHN»

TBOPYECKASI UCTOPUSA PABOTBHI K.3. IMOJIKOBCKOI'O
«ACCIEJOBAHHUE MUPOBBIX ITPOCTPAHCTB
PEAKTUBHBIMU MTPUBOPAMMN» (1903)

(K 110-JIETHUIO CO BPEMEHU U31IAHUS)

T.H. XXemnnna

Pa6ora K.3. [nonkosckoro «VccnenoBanne MUPOBBIX IIPOCTPAHCTB
peakTUBHBIMU npubopamu» (nanee «McenenoBanue...»), orryOIMKOBaHHAS B
mae 1903 r. B xypHane «Hayuynoe oGo3peHue», Oblia IEpPBBIM B MHUpE
HAaY4HBIM TPYJOM, KOTOPBIH CO/epKal HEONPOBEPIKUMbIC MaTeMaTHYECKUE
JI0Ka3aTeNbCTBA BO3MOYKHOCTU IPEOJIOJIETh CHIIy 3€MHOTO TSTOTCHHUS Ha
anmapare pakeTHOTO THIIA, CONIPOBOKABLIMECS BHIBOJOM O TOM, YTO TaKUM
anmapaToM Coco0Ha cTaTh pakeTa Ha JKUJIKOM TOIUMBE. B TeueHue necsatu
jJer, J0  omnyOnuKoBaHMs — ctathM  (Qpanuyza  P. Dcuo-IlenbTpu
«Considération sur les résultats d'un allégement indéfini des moteurs»
(«CoobpakeHust 0 pe3yJbTaTax HEOrpaHHYCHHOI'O YMCHBLICHHS Beca JBH-
rareinsy) (1913), LuonkoBCKuit OcTaBaICs €UHCTBEHHBIM B MUPE YICHBIM,
N3yYMBIINM 3aKOHOMEPHOCTH JBIKEHUS PAaKEeThl IPUMEHUTEIBHO K TIOJIETY
3a mpezensl 3eMin. B TedeHne miecTHaaaTyh JIET — /10 BBIXOJA B CBET TPY-
na amepukanna P. Tommapmna «A Method of Reaching Extreme Altitudesy»
(«Metox mocTKeHHsT TPEAETbHBIX BbIcOT») (1919) — IlmonkoBckuit ObLT
€IMHCTBEHHBIM HCCJIE/IOBAaTENIeM, PEIIMBIIMM TPAHCIOPTHYIO MpoojIeMy
KOCMOHABTHKH M YOEXIEHHBIM B TOM, YTO SHEPTUH, COJAEPKALICHCS B XH-
MHUYECKOM TOIUIMBE, IOCTATOYHO, YTOOBI PakeTa CMOIJIA Pa3BUTh KOCMUYE-
CKyto ckopocThb. P. OcHo-IlensTpu, HampotuB, no Hadana 1920-x roj0B
ToJ1araj, YTo KOCMHYECKHUE TOJICTHl OYIyT BO3MOXHBI TOJIBKO IPH YCIOBUU
OBIIAJICHNS] aTOMHOW SHEPTHEH M YTO TOJIBKO JIETaTeNbHBIH anmapar ¢ siiep-
HBIM PaKETHBIM JBHTATeNIeM YHECeT 4YeJloBeKa 3a mpejens! 3emnn. M, Hako-
Hell, B TEYeHUE JIBA/ILATH JIeT — JI0 U3AaHus kHuru Hemua I'. O6epra «Die
Rakete zu den Planetenrdumen» («Pakera B MeXIUIaHETHBIE HPOCTPAH-
ctBay) (1923) — Ttonbko LlponmkoBckuil pacrmoniarai yOGequTeabHOH, Mo-
IpoOHO  pa3pabOTaHHOW W  HAaydHO OOOCHOBAaHHOW  MPOTPaAMMOM
KOCMUYECKOH EATEIbHOCTH 36MIIAH. « MBI BUAMM, UTO €BPOIIEICKasl HayKa
OyKBaJIbHO TOJATBEPIKIAET MOM BBIBOJBI — KaK O IOJHOW BO3MOMXHOCTH
KOCMHYECKHX MyTEIIECTBUI, TAK U 0 BO3MOXKHOCTH YCTPONUCTBA TaM JKHITHII]
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1 3aCeNeHHs OKOJIOCOTHETHOTO MPOCTpaHcTRa. <...> Jleno pasropaercs, u s
3a)KeT ATOT OTOHBY», — ATH cjoBa LlrmonkoBckuii Hammcan B okTssOpe 1923 .
B IpeIUCIOBUH K Opoimtope «PakeTa B KOCMHYECKOE NMPOCTPAHCTBOY, BTO-
pomy m3nmanuro pabdotsr «Mccaenopanue...» (1903).

ITronkoBCcKMi MMEN BCE OCHOBAHMSA IS TOPAOCTH — OH OBLT Tep-
BBIM TEOPETHKOM KOCMOHABTHKU. BMecTe ¢ TeM, orsaapIBasich Ha JjBa JecCs-
TUNeTUs,  pasfefuBIIME IIepBoe W BTOpOe  U3JaHUA  Tpyna
«HccnenoBanue...», [{[M0IKOBCKUII HE MOT HE UCTIBITHIBATH UyBCTBO FOPEUH.
Bens 3T0T Tpya naneko He cpa3y Hared cBoux uurateneil. B 1903 r. on He
BBI3BAJI MAaCCOBOTO OOIIECTBEHHOTO MHTEPECa, XOTsS U HE OCTaliCs He3aMe-
YEHHBIM OTJEJIBHBIMU YMTATENsIMH, B YaCTHOCTH, JBAALATUIIECTHICTHUM
H.A. PeiHuHBIM, npenonaBateneM KocMorpaduu B peajbHOM YYMIHIIE B
Pure, npountaBmnm ee 3umoi 1904—05 rr. cBOMM yuyeHUKaM, Cpeu KOTO-
peix 0b11 cemHamuatmwietHuid @.A. [annep. Jonroe BpeMs OTCYTCTBHE Ha
3TOT TpyA LIMOIKOBCKOTO OTKJIMKOB €0 COBPEMEHHHKOB IBITATIHCH 00BsIC-
HHUTH TEM, YTO THPaX Makckoro Homepa xypHana «Hayanoe obGo3penme»
HE JIOLIET 0 IMOJNHCYHKOB M3-3a €r0 3aKPBITHS B CBSI3H C TPArHIECKOH T'H-
6enpio penakropa M.M. @unumnmoa. OnHAKO apXUBHBIC U OHOINOTEYHEIC
pa3bICKaHUS MOCJIEAHUX JIeT yOexXIaroT B TOM, 4TO HU B Poccun, HU 3a ee
npeenaMy NpersTCTBUI Al PacChUIKH KypHaia He Obuto. [Ipocto Lunon-
KOBCKHI1 OIlEpEeNUII CBOE BPEMS, U YMUTATENbCKOM ayJUTOPUM, F'OTOBOH K
00CYXJCHUIO MPEJIOKESHHOTO UM PElIeHHs MPoOJIeMbl KOCMHYECKOTO TO-
JIeTa, eIl TOIbKO MPECTOAI0 chopMUPOBATHCSI.

Hu pabote «MccnemoBanme...» (1903), HH nake HamMcaHHOH Ha ee
OCHOBe Oosee Mo3aHEH cTaThe «PeakTHBHBIN NPHOOP KaK CPEACTBO IojeTa
B IIYCTOTE W aTMocdepe», omyonmkoBanHoi B 1910 r. B xxypHane «Bo3my-
XOILJIABATEIIbY, HE CYXKJIEHO OBUIO TTOOYIUTh CBOMX COBPEMEHHHUKOB K JIHC-
KycCHsIM O BO3MOXHOCTH TPEOOJICTh CHIYy 3E€MHOTO TATOTCHHS Ha
KOCMHYECKOH paKeTe WX K MPaKTHIECKUM paboTaM 110 PaKeTHOH TEXHHUKE.

Tonpko mocnenoBasmne TpyAb! LIMOIKOBCKOTO 110 KOCMOHABTHKE —
BTOpas craTths «MccienoBanue...», omybnnkoBanHas B 1911-1912 rr. B
KypHaie «BecTHHK Bo3myxomuaBaHus», U Opouropa «VccrenoBanue Mu-
POBBIX IPOCTPAHCTB PEAKTHBHBIMH NMPHOOpaMu (JonosiHeHue K 1-it u 2-i
4acTAM TpPyJa TOTO K€ Ha3BaHMA)», COJEPIKAaBIIAs OCHOBHBIC BBIBOJBI pa-
6oter «HMccrenoBanwue...» (1903), moay4Imiu MHUPOKYIO M3BECTHOCTH U BO
MHOTOM CHOCOOCTBOBaJIM (pOpMHUPOBaHMIO B Hateil ctpane ¢ 1912 r. nep-
BBIX POCTKOB MacCOBOTO MHTEPEca K KOCMOHABTHKE.

B 1912-19 rr. Poccus Obuta nepBoi M €IMHCTBEHHOH B MHpPE CTpa-
HOH, B KOTOPOI npo0sieMa MeKIJIaHETHBIX ITyTEeIIECTBUH, KaK Torna ObUIo
MIPUHSTO TOBOPHUTH, HaYaja 00CyK/IaThCsl MaccaMM 3aWHTEPECOBAHHBIX JIIO-
Jiel, 00CyX/aTbcsl B3BEIIEHHO, CEPbE3HO, C IMOHMMAaHUEM TPYIHOCTEH ee
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PELICHUS U BUICHUEM IIEPCIEKTHUB, KOTOPBIE OTKPOIOTCS C BBIXOJOM YEJIO-
BEYECTBA B KOCMOC (32 pyOEKOM HAdajo 3TOTO Ipolecca OTHOCHUTCH K
1920-22 rr.).

B sTOT mepuwox B poccHiCKO# mpecce OBIIO OIMyOIMKOBaHO Ooljee
TPUALATH CTaTEH M 3aMETOK, KacaBIIUXCS TPyAOB L[MOIKOBCKOroO Imo Koc-
MOHABTHKE; €r0 TBOPYECTBO B ITOH OOJNACTH PAacCMaTPUBAIIOCh TAKXKE Ha
ctpannnax kauru S.U. IlepensMana «MexXnaaHeTHbIE MyTEUIECTBUSL», BbI-
nepxasieif B 1915-23 rr. uersipe usnanus. Maeu u npennoxenus Llnon-
KOBCKOT0, IOAXBAYCHHBIE SHTY3HACTaAMH U TOIYJISIPU3aTOPaMH, BCE TIIyOxKe
MIPOHUKAIIM B OOIIECTBEHHOE CO3HaHWE. PazymeeTcsi, BOGHHbIE M PEBOJIIO-
MoHHBIe coObITHA B Poccun caepkusanmu stoT mpouecc. Ho octanoBuTH
ero ObuI0 yxe HeBo3MOxkHO. C nekabpst 1921 r. B ucTopuu pacmnpocTpaHe-
HUsL B Poccny mien KocMHYECKOTo 1mosieTa Booomie u Tpynos L{nonkoBcko-
rO B YaCTHOCTH HACTYNWJI HOBBIH 3Tan. Havano emy OBLIO IOJIOKEHO
nonyJisipuzaropckoit nestenpHocThio @.A. Hannepa u B.I1. Betunnkuna. B
CBOUX BBICTYIUICHHSIX O BO3MOXHOCTH KOCMHYECKHX IOJIETOB, IHK KOTO-
poIX mpumescst Ha 1924 1., OHM paccKa3bIBaIM HE TOJBKO O COOCTBEHHBIX
HCCIIEOBAHMAX, HO B 0 paboTax L{MoIKoBCKOTo M 3apyOeXHBIX ydeHbIX. C
1920 r. ums [{0AKOBCKOTO MOJYYUIIO U3BECTHOCTH 3a TpaHulleil. CHavana
cpemu wWieHOB OepnuHCKOM Tpymmbl ['epmanckoro HaydHoro ooOmiectsa
aBUAIlMU, KOTOPBIX C MJESMH NEPBOI0 TEOPETHKa KOCMOHABTHKM MO3HAKO-
mun A.b. epmiesckuii. B 1925 r. Oporrtopy «Pakera B KOCMHUECKOE MPO-
ctpaHcTBo» mpoumrtan . O0epT, CrmOCOOCTBOBABIIMI TOMY, YTOOBI
nHdopmanus o paborax [{noaKoBCKOro momansa Ha CTPaHUIBl Te€PMaHCKON
JUTEpaTypsl 0 KocMOHaBTHKE. B 1927-28 1T. cBenenus o padorax Llmon-
KOBCKOTO IO TEOPHUHM PAaKETHO-KOCMUYECKOTO I0JIeTa JOCTHININ (paHIry3-
ckux uyurareneit; B 1930 r.— amMmepukaHCKuX. BBICOKYIO OLIEHKY H
MOJAJIMHHOE TPU3HAHUE Pe3yJbTaThl HaydHbIX HcciepoBanui K.O. Iluon-
KOBCKOTO TIOJIy4HJIM B ['epMaHnU, O 4eM CBHJICTEIBCTBYIOT, B YaCTHOCTH,
muceMa I'. Obepra: «S TONBKO coxkainero, 4To s He paHbie 1925 r. ycibl-
mas o Bac. S 6bi1 ObI, HABEpHOE, B MOUX COOCTBEHHBIX padOTaxX CEroJHs
ropaszio jmajble ¥ oOomencss ObI 6€3 MHOTMX HalpacHBIX TPYAOB, 3Has
panbe Bamu npeBocxoaHbie paboTh» U «BBI 32K OTOHB, U MBI HE XO-
THM, 9YTOOBI OH TOTac, HO XOTHM OCYIIECTBHTH BEIMYAUIIYI0 MEUTy YeJo-
BeuecTBa». C Hawanma 1930-x romoB, Korja B Hamled CTpaHe IIUPOKO
pa3BepHYJIUCH MIPAKTHYECKHE PAOOTHI B 00JIaCTH PAKETHON TEXHUKH, TPY/IbI
[{1oKOBCKOTO OKa3ajauch BOCTPEOOBAaHHBIMHM, Kak HHUKOTIa paHee. OHHU
CTaJli HACTOJIBHBIMU KHMIaMM sl COBETCKUX pakeTdnkoB. C Iluonkos-
CKUM MNOJEP>KUBAIH TECHbIE HAyYHBbIE CBA3M PYKOBOAUTENN U BeAylLUE
COTPYIHMKH BCEX OTEYECTBEHHBIX OpraHM3allUi, 3aHATBHIX B IEPBOU MOJIO-
BuHe 1930-X TOJI0B CTPOUTEIILCTBOM PAKET.
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Ipomo 110 mer co Bpemenu omybmukoBanus padotsl K.O. uon-
KOBCKOTO «lcciienoBaHie MUPOBBIX MPOCTPAHCTB PEAKTUBHBIMU IIPHOOpa-
MI» — TIEpBOHl B MHpe HAaydHOW paboTBl, C KOTOpPOH Hadamach
COBpPEMEHHAs] KOCMOHABTHKA. VI3 HAX MOYTH MIECTh AECATHICTHH 3aIl0JIHE-
HBbl MHTEHCHBHOI KOCMHUYECKON NESATEIBHOCTBIO 3€MIIAH. YIJIETalOT B KOC-
MOC W BO3BpamIalOTCS Ha 3eMIIF0 KOCMHYECKHE KopaliH, CTposSTCs
OKOJIO3EMHBIE CTaHIIUH, Pa3padaThIBAIOTCS IUIAHBI JTYHHBIX 0a3, 00CyXaaeT-
Cs1 BO3MOXKHOCTh MapCHAaHCKHX IKCIIEANIHNA. 11 Bce 3TO B MOJTHOM COOTBET-
CTBHH C UJIESIMH, TIPEIIOKEHUSIMH, pacueTaMu L{noiakoBckoro.

CTWJIb MBIIIIVIEHUSI K.9. HUOJKOBCKOI'O
B.I1. Pumckuii, O.H. Pumckas

[pob6nema ctuns memoieans K.O. [uonkoBckoro (HaygHoro u Qu-
J0cO(CKOT0), KaK M JAPYIHX IPEICTaBUTEIEH «PYCCKOTO KOCMH3Ma», IO
CHX TTOp (paKTHUECKH HE U3yUCHA.

Pycckuif KocMH3M B CBOMX HOBEPXHOCTHBIX IPOSIBICHUSIX Ha TIEp-
BBIA B3IV — TMPOCKTHBEH M TEXHOKPATHUYCH, MPU3EMIICH, <OKH3HCHEHY,
Jlaxe He «MeTapHu3W4YeH» M «IK3UCTCHLHAIECH», a CKopee «HATyp(hHIoco-
¢uuen» U «puzndeH» B Oosiee MO3AHEM, MO3UTUBHOM cMbiciie. Kaxercs,
YTO ATl HEr0 OCTAarOTCA 3aKPBITBIMU HCXOJHBIE M MEPBUYHBIC, «UUCTHIE»
CMBICIIBI QHTUYHOU «(rO3MC» KaK €UHCTBA MCTHHBI U OBITHS, KaK UX pe-
KoHCTpyupoBas M. Xaiinerrep. OgHaxo, 3T0 JaleKo HE Tak.

Bo-nepBBIX, pycCKHil KOCMH3M B CBOEM IIPEIMETHOM COJlepXKa-
HUM — SIBJICHHE HE YHHMKAIbHO HAIMOHAJIBHOE, a Pa3sHOBHIHOCTH «(HIIO-
couu XKHU3HN», KOTOPas KaKk pa3 ¥ BOZHUKAET KaK PEaKsi Ha CIUEHTH3M H
CBEPXPALMOHAIN3M KJIACCHYECKOH «MeTapu3nkn» u «HaTyppuiaocopum»
XVIII B. «OKu3HB» — KOHIIENT, MOBICIOMINN Hal BCEMH (QHIOCOPCKIMU
CHUCTeMaTH3alUsIMHA M MHTYUIMSAMH TOTO BpEeMEHH (HE3aBHCHUMO OT APYTHX
ux cnenudukanuii u npodiaemarusanwmii): ot Illonenrayspa u Huime mo
benbsimuna u pansero Xaigerrepa, ot I'epuena u Xomsikosa 1o Iluonkos-
ckoro u MnbuHa. «Ku3Hb» Kak «hakTudeckas )KU3Hb» CONPsDKEHA U C «de-
noBedecknM OwpiTHem» (Xadgerrep B «Natorp-Berichty, 1922 1.), u ¢
«OBITHEM Kak Tonoi >ku3HbIo» (BeHpsmuH B «K xputuke Hacwuims», 1921
r.). OTO cBO€OOpa3HBbI BHUTAJIBHBIA OHTOJOTH3M — TMEPBOE, YTO BAKHO
YUUTBIBATh NPH PEKOHCTPYKIMU M ONpPENENICHUN CIEU(UKN CTUIIS MBIII-
neHus L{uoAKoBCKOro B KOHTEKCTE TOM 2MOXH.

Bo-BTOpBIX, CTOUT MPEANONI0KUTE, 4TO [{HOIKOBCKUIA, Kak U Ipyrue
PYCCKHE KOCMUCTBI, BIIOJIHE BOCHPUHUMAI U CO3HATENBHO BOCIPOM3BOIMI
Wl U HAWBHYIO CTHJIMCTHKY aHTHYHBIX (miocodoB (II03TOMY BHOJHE
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3aKOHOMEPHO paccMaTpHBaTh MOCICIHMX B KadeCTBE «HCTOPHYECKUX
MIPEATIOCHITIOK) KocMU3Ma). « HauBHOCTEY M «IIPIMUTHBU3MY» PYCCKHX KOC-
MHCTOB aHAJIOTHYECH HAUBHOCTH» U «IIPOCTOTE» MEPBBIX IPEUECKUX (HIO-
cooB, C KOTOPBIMH OHH OBUIM 3HAKOMBI, KaK ITOKa3bIBAIOT, HAIpPHUMEP,
pykomnucu LlnonkoBckoro (ecimm u He ¢ cOOpaHUEM TEKCTOB JIOCOKPATHKOB
I'. dunbca, To ¢ ux nepesogoM A.O. MakoBensckoro). IMeHHO CTHIB JO-
COKpaTUKOB Hanbosiee UMIIOHUPOBAT «(PUI0coPCcKOMy HauBY» KOCMHCTOB,
0co0eHHO 1[MONKOBCKOTrO C €ro MHTEpecoM K aToMu3My. MOKHO mpearo-
JIOXKHUTh, YTO B €ro padOTax CTUJIb JOCOKPATUUECKOH HAMBHOCTH YXKE€ HC-
MOJIB3YeTCsl BIIOJIHE CO3HaTelnbHO. UM 31mech, kak M B (uiiocodcku
JIOCTAaTOYHO MPO(ECCHOHANBHBIX PACCYXKICHUAX O BPpeMEHU B KoHIe 1920-
X TOJIOB, KaK HaM ITOBeJlall B CBOMX «COKPAaTHMYECKHX» BOCIIOMUHAHUAX A.JI.
Umxesckuit, K.O. [lnonkoBckuii BIIOTHE MOXKET OBITH CPABHUM C MCKAHHSI-
MH TaKOTO BEJIMKOTO mpodeccroHana B gprumocopru XX B., kak M. Xaiiner-
rep, KOTOpBI HE 4dypajicid «HauBHBIX» (DUIIOJOTMYECKUX WHTEpIpeTanuit
rpedeckux GuIocopcKux TeKCTOB.

¥V LIMOAKOBCKOTO MBI JEHCTBUTENBHO HANHJEM MHOI'O HauBHBIX pac-
CYXJICHHH, KOTOPBIE KacaloTCsl TakuX (PUIocodckux mpodiieM, Kak «MecTo
YeloBeKa BO BCEJICHHOI», «MmaTepus W co3HaHue». OH 9acTo IHUIIET O
«4yBCTBEHHOCTH MaTE€pPHW», ONHPAsCh Ha CBOIO TEOPHIO «I(QHUPHOrO aTo-
Ma». Ho pa3Be 3TOT «HauB)» caMOyueK HE ypaBHHBAETCS C HEKOTOPBIMHU
paccyXIeHUAMHU U UACIMHU «HHTEIUIEKTyasoB»? UeM 3T0 Xy)ke JEHHHCKOTO
«OTpPaKEHHUS KaK BCEOOIIero CBOWCTBA MaTepUI», KOTOPOE TaK JOJITO MHpe-
BO3HOCWJIOCH O(HIMAIBHBEIM COBETCKHM «JIHAJEKTUYECKUM MaTepHaIIN3-
Mom»? Tak 5 yuien aaneko oT cTuis kocMuctoB O.B. UnbeHkoB B cBoeM
Tpakrare «KocMoorus nyxay», ocTaBIIeMCs B PyKOIIHCH?

310 OBIIIa HE TOJIBKO 3I0Xa KPU3HCA «BBICOKOW OypiKya3HOHW Kylb-
Typb», HO M BBIXOlda HAa apeHy HCTOPHYECKOTO JEHCTBHUS «HApOJHBIX
Maccy», PEBOJIIOIIMOHEPOB «HM3 HAPOJa», CAMOPOAKOB M CAMOYYeK HE TOJIBKO
B TIOJIMTHKE, HO M B MCKYCCTBE, HayKe H... (unocoduu. 31ecy Mbl HaOII0-
naeM caBur B anucteMe (M. @yko), onpeaesuBIINN pa3phIB KIACCHYECKOT0
M HEKJIACCUYECKOT'0 MBIIIUIEHHS B Hayke U (Quirocodpuu, KOTOPbIA ObUT MpH-
cyll Bcel Toi amoxe.

B 3T0 Bpems M B HCKycCTBE, OCOOCHHO B JKHUBOIIMCH, BO3HHMKAET
CTHJIb IPUMHUTHUBU3MA, KaK CO3HATENbHOE, pa()UHHUPOBAHHOE KyJIBTHBHPO-
BaHME B TNPO(ECCHOHATLHOM HCKYCCTBE NPOCTBHIX HM300pa3HTENbHBIX
CPEACTB U IPUEMOB, CTHIM3ALMS «HAPOAHOTO CO3HAHUS» W MH(OIIOrH3H-
posansoro Bocupustus mupa (I1. I'oren, B. Ban I'or, M. llaran, H. I'on-
4yapoBa M T. [., 3aXBaTblBasg MHOTUE TEYEHUS MOJEPHU3MA HE TOJIBKO B
KHMBOIIMCH, HO M B JINTEpaType), TaK U «HAUBHOE MCKYCCTBO» — TBOpYE-
CTBO MacTepoB 0e3 mpodeccuoHanbHON noaroroBku (A. Pycco, H. ITupo-
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CMaHH | Jp.), BIIOJIHE OPTAHUYHO HUCIOJIB3YIOUINX YIPOIICHHBIC IPUEMBI U
CpEICTBa BBIPA3UTEIFHOCTH M O0Pa3HOCTH B COOTBETCTBHH CO CBOEH JIM4-
HOCTHOM YKOPEHEHHOCTBIO B «HAPOJIHOM KYJIbTYpE», C «IETCKOM HauBHO-
CTBIO» B BOCHpHATHH Mupa. llociegHne 1O >KU3HU — YyOakd H
HEYJAYHUKH B «KOMMEPUYECKOI» peanm3anuu TBopyecTBa. [la u mpodeccu-
OHAJIbHBIC «IPUMHUTHBHCTBD» HYacTO HAYMHAIH KaK HENPO(ecCHOHAIBl U
«HEYAAuYHUKW», CHUMAsi CBOM IEPBUYHbIC HAWBHBIE XYJI0’KECTBEHHBIC HH-
TYHIMH B MOCJEYIOIEM NPO(EeCcCHOHAIbLHOM TBOPYECTBE. XYHI0KECTBEH-
Hbl€ OTKPBITUS KaK MNPUMUTHUBUCTOB, TaK M «HAUBUCTOB)» 4Yallle BCETO
MOJTy4Yasid «OOLICCTBEHHOE» M KOMMEPUYECKOE MPH3HAHWUEC WM B KOHIIC
JKU3HU, WK TIOCTIe CMEPTH.

Ho u pycckue KOCMUCTBI B CBOEM OOJBIIMHCTBE — BCE «HEYIAuHHU-
KI» M «IyAaKW», «IICTaHTBD) U «HEIOYYKID HEe TONBKO B (prtocoduu, HO
u B psange Hayk (kak H.®. ®emopor u K.3. Imonkosckuit). OnHako, 310
3HaMEHHE WIH «TPeHA» («HATpaBICHUC NBIKCHHUS», TCHICHIH», «MO-
J1a», «CTHIIB») SMOXHU. DIOXH TPSAYIIETO TOTAIUTAPHOTO YIPOIICHUS, €€
«TOTYISIPU3aTOPCKAN) CTWIh MBIIUICHUSA. KpaifHee BBIpaXCHHE «IIOMY-
JSPHBI» W «IPUMHTHBHBI» CTHJIh MBIIUICHHS JIOXH TOTAIUTApHOTO
YIPOILCHUSI HaWAeT B MNEPCOHU(DUKANMAX «IMapTUHHBIX (uIocopoB» U
«KpacHbIX MPO(GECCOPOBY», B CO3MAHUU «HAPOIHOTO» MHCTUTYTA «KPACHOM
npodeccypb».

«HauBHOCTB» B €CTECTBEHHOHAYYHOM CTHJIE MbIUIeHUsT [[1M0IK0B-
CKOTO BITOJTHE COMOCTaBUMA C €r0 «IPOCTOTOI» B COLMOJIOTHMYECKUX HEO-
moremax W ¢uiocodckux wHTYHHHAX. Ho B oTimyme OT HEKOTOPBIX
(UITOCOPCTBYIOMMNX «KPACHBIX MEPCOH» Y PYCCKUX KOCMHCTOB, «IIPOCTO-
Tay, «OOMIETOCTYIHOCTE» W «HAWUBHOCTHY» CTWJIS MBIIUICHUS YHHKAIBHO
COYETAJICh C IMIUPOKUM, OCHOBATEIBHBIM SHIIUKIIOTICTU3MOM, OITYICHHBIM
ImyTeM caMo00pa30BaHus U MPO(ECCHOHATN3AINH. DTa «HANBHAS» HayKa U
¢mrocopus COCyIMECTBYIOT PAIOM C MPOPECCHOHATHHBIMI U HHCTUTYAIIH-
3MPOBAaHHBIMU (POPMAMHU HAYYHOTO U (PHIOCOPCKOrO «IyXOBHOTO MPOHU3-
BojicTBay. bonee Toro, Hampumep, LlMoNKOBCKUI BMOJHE OCO3HABAJ, YTO
0€3 HHCTUTYIMOHAIM3AINH CBOCH HAYYHOM PabOThI, €r0 UACH U OTKPBITHS
HE TOJIbKO HE IMOJIy4YaT JODKHOTO MPU3HAHKS, HO U OYyAyT HMPUCBOCHBI, HX
TIEPBEHCTBO OYyNIET OCIOPEHO M OTOJBHHYTO «IpodeccHoHamamMu» (Tak U
OBUTO KaK C €ro mjaeel KOCMHYECKHX ITOJIETOB, IIPHOPUTET KOTOPOH OH M
notoM A.JI. UnxKeBCKUN NBITAINCh OTCTOATH NEpe]] 3alagHbIMU YUYE€HBIMH,
TaK U C M300peTCHUEM a3pPOJMHAMUYECKOM YCTAaHOBKY | T. 11.). [loaToMy OH
BIIOJIHE B COOTBETCTBUM CO CTaHAApTaMU HAyYHOrO JAYXOBHOT'O MPOU3BOJI-
CTBa CTapajCs C CaMbIX PAHHUX CBOMX U3BICKAHUH ITyOJIMKOBATH UX PE3YJib-
TaTHl U MOJIy4aTh ATCHTH HA N300pETCHMUS, BRICTYIIATh HAa aKaJIeMHUYECKUX
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HayYHBIX KOH(EPEHNUAX M M3AaBaTh 33 CBOM CUET B CAMBIE TSDKEJbBIC Bpe-
MEHa Hay4JHbIEC TPYbI 1 HEKOTOpPBIE HAYTHO-(DHIIOCO(CKNE TPAKTATHI.

Omoxa kpu3uca TpeOoBara HadaTh Kak OBl BCe «C Hadaja» (31Iech
«HAYaJIO» W «KOHEI» TPSIMO CXOAATCS 1o Xaiizerrepy), B TOM dYHCIE U
SI36IK, HA KOTOPOM HEMOTa Hadana mbiTaeTcs 3aroBoputh (O. PozenmrTok-
Xtocen u A. [Tnmatonos). [IpocToTa, «HaWBHOCTEY W MIEPBO3TAHHOCTH S3bIKa
U MBIIUIEHUS 33Jal0Tcd HEMOTCTBYIOIEH 3MOX0H «Hadanay. M onsaTs: He B
9TOM JIM MOMCKE Mpasi3blka HEMOTCTBYIOIIEH SMOXM JIEKUT TailHa «s3bIKa
Kak Joma ObITHs» Xaiinerrepa, TaiiHa ero MuQOIOITHYECKOW (MUCTHYE-
cKoii?) oHTONIOrMHU, MUGOIOTH3AIMS U AeMHU(OIIOrH3aLusl UM s3bIKa 3aro-
BopuBLIEH anereiin? Pa3Be mepen HaMM He TpeHJ KPHU3HCHOM 3moxu
BceoOImero onpouieHusa? Pa3se He crofa MbI JODKHBI OTHECTH U «OTIPOIIIe-
Hue» JL.H. Tonctoro, u si3pIKOBBIE 9KCIIEPUMEHTHI COBETCKUX MOJEPHHUCTOB,
KaK U COL[PEANCTOB, B IO33UH U Mpo3e?

C «IpUMHUTHUBU3MOM» U «HAUBHOCTBIO» MBIIUIEHHS PyCCKHX KOCMH-
CTOB CBfI3aHA U APYras €ro OTIMYUTEIbHAs YepTa — MPOEKTUBHOCTH, KOTO-
pasi IposIBIIIETCA HE MPOCTO B MX KOHLENTYAIbHBIX MOCTPOCHHSAX, HO U B
CTHIIMCTKE IIPOU3BO/ICTBA, TIOCTPOCHMS TeCcTOB. CBOM «puiocopckue» naen
OHHM yYallle BHICKA3bIBAIOT B MUChMax M JHEBHHMKaX, Habpockax (B.M. Bep-
Haackuil u K.O. [{uoakoBckuii), B pyKOIHUCSX, KOTOPHIE CO3HATEIBHO HE
MyOJMUKYIOT («paHo», 1Mo MbICIH [[MOIKOBCKOI0) MM NPEIOCTaBISIOT IIy0-
JIMKOBaTh JIPYTUM, B MX 00paboTke ((h)EHOMEH «KOJUIEKTHBHOTO TBOpYeE-
ctBay y H.®. ®enoposa u B.A. KoxxeBnukosa). [lepen HaMu mo CTHIIO
NMEHHO «IIPOEKTBI»: «CXEMBD», «ITMCbMEHHBIE IITPUXI», «HAOPOCKM», «Ie-
TAIBKN» 0€3 CKOHCTPYMPOBAHHOTO «ILeNoroy»... OHM Kak Obl BEpAT, YTO
Jpyrue («HapoJ») JTOMUIIYT 33 HUX...

U Benps ponucsBatoT! B 95TOM OMH U3 UCTOYHHUKOB BO3ZHUKHOBEHUS
U JKUBYYECTH COBPEMEHHOTO «HEOKOCMH3May», CYHIECTBYIOILErO HA PaHU
«mapaHayku» n «napaduiocopun», 0COOEHHO B €r0 HHTEPHET-BEPCHSIX.

MO>HO CKOJIb YrOJHO HMPOHU3UPOBATh IO IOBOAY HAUBHOCTH M
MIPOEKTHUBHOCTH CTHJI MBIIUIEHUS PYCCKHX KOCMHCTOB, UX «yTOIH3Ma» U
«TexHokparuzMa». Ho pa3Be B COBETCKOM, «HAapOAHON» LIMBWIM3ALlUU HE
peanu3oBajach «yronndeckas» (Ha nepsblit B3ran) unes H.@. dexgoposa o
TOM, YTO «BC€ OyIyT MTO3HABATH MPUPOAY», HAKAIUINBATh 3HAHMSA JUII «BOC-
KkpemeHust oToB»? ToT (axt, 9TO COBETCKas cHCTeMa OOpa3oBaHUS TO-
TAJIFHO TOTOBWJIA M3 «IIPOCTBIX», KPECThIHCKUX M pabouymx pedsaT U aAeByat
«y4YEHBIX», 4yepe3 pad(aku — B YHHUBEPCHUTETHI, U TOCIYXHJ IPEIIOCHUI-
KO Hallero MpakTHYECKOro HpopeiBa B kocMoc. To, 94To MHOrHe U3 Hac
BBIIUIM «HU3 HApPOJa», «IETU CEMbHU TPYAOBOW», cefuac Takhe «yMHbIE U
00pazoBaHHbBIE», pa3Be HET B 3TOM 3aCIYTH PYCCKUX KOCMUCTOB C HAaHMBHOU
MIPOEKTUBHOCTBIO CTWJIA UX MBIIUIEHUsI? X NpOeKTUBHOMN, Hay4HOH U Je-
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MOKPAaTHYECKOH YCTAaHOBKM Ha pealM3aldi0 OOIIEAOCTYITHOTO 3HAHHUS U
MIPOCTOTO, TIOMYJIIPHOTO CTHIIS MBIIUICHUS AJSI BCEX JIIOACH, «yIEHBIX» U
«HeydeHbIX»? Kak gacTo «ycTamMm MIiajieHIla I7aroieT WCTHHA», TaK U B
JETCKOH, Ha9adbHOW C TOYKH 3PEHUS 3IOXH, HAUBHOCTH PYCCKHX KOCMH-
CTOB OBIIM NPEAONPENCIICHE MHOTHE TIIyOWHHBIE NMPO3PEHHS HE TOJIBKO U
HE CTOJIBKO 3II0XM TOTAJINTAPH3Ma, CKOJIBKO €€ BCE €Ile TIPSAYLIEro Impe-
OJIOJICHHUSL.

I'PAXKIAHCKAS OTBETCTBEHHOCTDb B IOHUMAHUU
PYCCKOM UHTEJLJIUT EHIIUN
(KOHEI XIX — HAYAJIO XX BB.)
B.B. JIpITkHH

XIX B. B punocodckoit xu3HM Poccun HacTynmuiI BMeCTe ¢ UMCHEM
A. Papgumea. Ero mesTensHOCTh aKTUBHO CIIOCOOCTBOBAJIA MPOOYXKIIE-
HUIO pYyCCKOH (utocodun Kak Grmocopun caMoOBITHOH, popMupyromeiics
U pa3BHUBAMOIICHCS Ha MpodiieMe HCTOPHOCOPHUIECKOl, Ha MOHUMAHUH Ca-
MoObITHOCTH Poccru, ee ncropudeckux cyaed, ee Oyaymero.

Eme ¢ smoxu MOCKOBCKOTO IIapcTBa, a MOXKET OBITh U paHee B 1y-
XOBHOH *u3HU Pycu mpucyTcTBoBasio omyuieHue ocobennoctu Poccuu u
PYCCKOTO Hapoja, Iyx MecchancTBa u OoromsdpanHoctu. XIX u XX BB.
00OCTpUIIM M YCWIMIM 3T HacTpoeHus. OOLIMM BBIBOJIOM MNPAKTHYECKH
Bcex (unocodoB ITOro BpeMeHHu ObLIT BBIBOJ O TOM, 4TO ciiaBa Poccuu e-
XKUT B OyaymieM, OHa Kak ObI MICIIOJIBOJIb TOTOBHUT ce0s K 3TOH cynpoe, cro-
coOHOW HM3MEHUTHh 00pa3 >KM3HM H JOyX BCEro dernoBedecTBa. [lo Bcelt
BHAMMOCTH, BIIEpBEIC 3Ta mies Obuta n3noxena [1.51. YaagaeBbM B miUcEMe
k E.JI. [TaHKOBOM.

B 10 xe Bpems, B Poccuu BEIIENMIHCEH JBa HANPaBIICHUS, MHITAKO-
mmxcsi 000CHOBaTh CYITHOCTh Poccuu: 3amaJHUYECTBO M CIABSTHO(WIIB-
ctBo. IlpencraBurenn mepBoro yTBepkganu, uro Poccus crama
CYIIECTBOBATh TONBKO mocie pedopm Ilerpa I, 1 4TO 10 3TOrO KaK TakOBOI
JiepkaBbl He ObLJI0, He OBLIO Aaxce U 3a4aTkoB. ClaBsHOMIBI ke Ha000pOT,
cuuTanu 49to Poccusi — camMoOBITHA, U YTO TOJILKO Ojaromapsi 3TOW caMo-
OBITHOCTH MBI MO’KEM Ha3bIBAThLCS BemnKoit nepxaBoil.

Pycckuii KocMu3M, 10 MEpe eT0 CTAHOBJICHUS M Pa3BUTHS CTAHOBHT-
cs Bce Oosiee m Ooyiee KOCMOIIOMUTHYHBIM. B TO ke BpeMsi, ero OTIUYH-
TENBHON 4YepTOd Bceraa ObUIa SBHO BEIPA)KCHHAs aKTHUBHAS TPaXKIaHCKas
MO3MIIKsS, TOBOPSAIIAsT O HEOOXOJAMMOCTH COLIHAIBHBIX W aHTPOIIOJIOTHYIC-
CKHX U3MEHCHHH B IIEJISX COBEPIICHCTBOBAHUS OOIIECTBA H YESIIOBEKA.
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CymecTtByeT 00beKTHBHAS HEOOXOIMMOCTh H3MEHEHHS COIHAbHO-
TO YKJIaia, €r0 PEOpPraHu3alliy ¥ COBEPIICHCTBOBAHMS. DTO JOIDKHO CTaTh
IJIaBHOM, Ba)KHCHINIEH 3amadeil IS YeloBEeUeCTBAa M I KaXKIOro dJIcHA
obmecrBa. VIMeHHO Ha 3TO HampaBiieTcs BCs ¢MIOCOpCKas cucTeMma
B3ninoB K.O. IlMOJAKOBCKOTO: MOCTHKEHHE COLHUAIBHO CHPABEUINBOTO,
panMoHaIBHO YCTPOSHHOTO OOIIECTBA, TAE CYACTIIMBBI BCE €0 WICHBI, BCE
yacTH 3Toro odmiectBa. Takum o0pa3oM, IJIaBHOI upaeel 31ech SBISETCS
YTBEPXKIICHUE MBICIUTEIS O TOM, YTO LIENBIO IESITEIbHOCTH BCEro o0IecTna
U Ka)XJIOTO €ro WieHa JOJDKHO CTaTh CTPEMIIEHHE, Pa3yMHOE JKEllaHHe Clie-
JIaTh CYACTIIMBBIM BECh KOCMOC, KQXKIYIO €ro 4acTb. DTO 3HAYUT, YTO HE
JOJDKHO OBITH CTpajaHui M xecTokocTH. C 3THM Hano OOpoThes, U TOTAa
CYacTbe, KaK OTCYTCTBHE BCEr0 HETaTWBHOIO, CTaHET peajbHOCThio. B
«Koncnekre xocmudeckoit pumocopum» L[HOTKOBCKHIA THCaT O TOM, YTO
CYaCThEM SIBIISIETCS TaKXKe cB0OOa (B TOM YHCIE M CBOOOAA OT CTpalaHHi)
1 MaTepHabHas 00ECIEYCHHOCTh. DTO ABIAETCS UCTOYHUKOM OOIIECTBEH-
HOTO YCTpOICTBa JI0OJIeH, HICTOYHUKOM HX 3aKOHOB, UX ITOBEICHNUS.

B KOHEYHOM ’X€ MTOre 3TO MOXKET NPHUBECTH W MPHUBEIET K IOCTe-
NICHHOMY CTHPAaHHUIO TPaHMI, a B JaJbHEHIIEM M K IOSBJICHHIO €INHOTO
YeJoBeUeCTBa C €AMHBIM OOIIEIIaHeTapHBIM JEMOKPAaTUYEeCKUM IIPaBH-
TCIBCTBOM. HI/IOJ’IKOBCKI/Iﬁ npeacJIbHO KOCMOIIOJIMTUYCH B CBOMX B3rJidAax.
Tem He MeHee, OH cJeyeT B pyclle PyCCKON TpaIuLuu, KOTOpas Ompeaesns-
na ocoboe mecto Poccun n poccuiickoro reHus, Kak HHTEJJIEKTYalbHOTO U
AYXOBHOI'O ABUTATEJIA B IUBUJIM3ALIMOHHOM MPOTrpeECCe YE€JI0OBCUCCTBA.

B unesx pycckux ¢umiocodos 3Toro BpeMeHH c(hOPMHPOBAIICS He-
MIOJPOOHBIH, HO, B TO K€ BPEMs, OCHOBHOH MOPTPET PYCCKOTO C €r0 Ipax-
JAHCKOW TO3WIMEH Kak ueloBeKa-maTpuoTa. YermoBeka, KOTOPHIA TOTOB
MIOXEPTBOBATh cO00M paam Poccum, Bcero uesioBedecTBa, 4elnoBEKa, KOTO-
pHIit CBOOO/IEH KaK B CBOMX MBICISIX, TaK M B CBOMX JeHCTBUAX. UenoBeka,
HIyniero Jydmee B Poccuy mponuioro v BOIIIOMABIIETo CBOU Hjien B Poc-
CHH HACTOSIIETo U OyIyIIero.

Pabota BeimosnHena npu ¢unancoBoi noguepxkke PITH® u IIpaBurenscra Kamyx-
ckoif obmactu (rparTsl Nel13-13-40001 u Nel13-13-40002).
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K BOITPOCY O JJIMTEJABHOM IIPEBBIBAHUU YEJIOBEKA
HA IIVIAHETAX COJITHEYHOM CUCTEMBI: IPEJICTABJIEHUS
K.9. IUOJKOBCKOI'O U COBPEMEHHOCTbD
A.B. AcTtaxoB

Mmuorue noxararoTt, uro K.O. IlnonkoBckuii cumran, uto Oymymiee
YeJ0BEUECTBA CBA3AHO C pacceleHneM Ha IutaHeTax CONHEYHOH CHCTEMBI.
OTO0 He B MOJHOU Mepe OTpakaeT ero TOUKY 3peHus. YUeHbIH mucanl B pa-
6ote «llenu 3Be3momaBanus»: «MHOTHE BOOOpaxaroT cebe HeOSCHBIC KO-
pabmu c JIOABMH, NYTCHIECTBYIOIIMMHM C IUIAHETHl Ha  IUIAHETY,
MIOCTENIEHHOE 3aceIeHHE MJIAHET U U3BJICUEHHE OTCIOA BBITOJ, KaKUe JA0T
3eMHbIC OOBIKHOBCHHBIC KOJOHUH. Jleno moiaer ganeko He Tak. O crycke
Ha KpyNHble HeOECHBIC Tesa HeJb3sl Teleph M MeuTaTh — TaK OH TPYJEH.
Jaxe crmyck Ha HeOoiplMe Tena, Kak Hama JlyHa — 7meno oTaaleHHOTro
Oynymero. BriosHe TOCTYMHBI TOJIBKO TaKWe MaJIeHbKHE TeNa M JIYHBI, KaK
actepounsl (ot 10 1o 400 BepcT B moNepedHUKE)».

CBOIO TO3WIHIO YYEHBIII OOOCHOBBIBANI BIMSHHEM CHIIBI TSKECTH
HeOECHOTro Tena Ha OMOMEXaHHKY YelIOBEeKa, B TOM YHCIIE IPU MOCagKe U
B3JIETE YeJIOBEKa ¢ HeOECHOTo Tena.

B pabore «KuBoTHOe kocmoca» L{uoikoBckui 3amaBayics BOMPO-
coMm: «HeobOxoauMa Ju uyenoBeKy TSKECTh MMEHHO Takas Kak Ha 3emuie?
[pu nmono6uu, UM Hapy>KHOM CXOJICTBE OPraHU3MOB (IIPU pa3HbIX pa3Me-
pax WIN pocTe), TSHKECTh MOJABISET pocT TeM Oonee, yeM OHa CHIIbHEE.
3HauuT, OHA K€ YMEHBIIAET U 00BEM MO3Ta, a, CIeI0BATEIbHO, U YMCTBEH-
HBIE CHJBI. BBIXOmuT, 4TO OHa BpenHa. YTO MOJHOE YCTpaHEHHE TSKECTH
HHUCKOJIBKO HE MEIIAeT JKU3HH, 3TO BUIHO M3 TOTO, HAIPUMEp, YTO BOJIHBIE
KHMBOTHBIC, T€ TSOHKECTh (WM BECOMOCTH) YHHUTOXAETCS OOpaTHBIM JaB-
JICHWEeM >KHAKOCTH, HUCKOJIBKO HE cTpajaioT. HampoTus, HUTZE pa3Mepsl
OpraHOB HE JIOCTHTAIOT TAKOW OOJIBIION BETMYMHBL, KaK B OKEaHAX).

CeronHst yueHble TUIAHUPYIOT CTPOMTENHCTBO JYHHBIX 0a3 M co3za-
HUE MapCHaHCKUX KoJoHWH. CrocoOeH JIn OpraHu3M YelloBeKa MPHUCIIOCO-
OUTbCS K HOBBIM YCJOBHSIM CYIIECTBOBAaHHMS B TEUYCHHE MJIMTEIHLHOTO
npeObiBaHus Ha TiaHeTax COJHEYHOW CHCTEMBI, €Clii TJIaHEeThl OYIyT 3a-
JIaBaTh «CBOIO» HATPY3Ky Ha OPTaHU3M, Ha CEPACYHOCOCYIUCTYIO CHCTEMY
B YaCTHOCTH M, COOTBETCTBEHHO, 337[aBaTh «CBOW» MUAIa30H YaCTOTHI Cep-
JIETHBIX COKpAIIEeHUHN?

M5! MoIBITATUCh COOTHECTH IapaMeTpbl M3MEHEHHsI Beca Tea KOC-
MOHaBTa C M3MEHEHHEM 4acToThl cepiaeuHbix cokpamienuit (HCC). 3Has,
KakK C y4eTOM CHJIBI TSKECTH M3MEHHTCSI BEC KOCMOHABTa, ITyTEIIECTBYIO-
LIEro MO APYTrUM IUIaHETaM, Mbl, IPUHSB 3a OTJIMYHBIN nokazaTtens YCC B
nokoe 50-70 yaapoB B MUHYTY, paCCUMTAIH €r0 U3MEHEHHUS.
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PacueTs! mpou3BOIMIINCE TI0 cexyromeit popmye:
K — VOamazx P)Z

YCC (na nnasere) = 1000

rae: K — pacueTsblif ko3¢ dunneHT; P — Bec KOCMOHABTa Ha IIIa-
Hete; VOyma — MakcuManibHOe moTpebienne kuciopoaa; 1000 — mocro-
SIHHASI KOHCTAHTA.

[MosyueHHbIE pe3yIbTaThl MPEACTABICHBI B TAOMHIIE.

Tabnuua. 3Hauenus n3MeHeHuil Beca dyenoseka 1 YCC B mokoe
Ha ia"Hetax COJIHEYHON CUCTEMBI

IInanerst W3menenus CpenHue BeNu4uHbI U3- MakcumainbHO BO3-
Beca Tena kocMoHaBTa | MeHeHHs YCC KOCMOHAB- | MO>XKHBIE H3MEHEHHUS
(xr) Ta B IIOKOE qcc
(yon/mun) KOCMOHABTA B [IOKOE
(y/muH)
IInyTon 4,5 45,0-46,2 44-475
Mepkypuit 26,5 46,2-52,9 39,9-60,5
Mapc 26,7 46,3-53,2 40,0-60,8
Carypu 62,7 51,3-68,7 36,4-89,9
Ypan 63,4 51,4-69,0 36,3-90,8
Benepa 63,4 51,4-69,0 36,3-90,8
3eminst 70,0 50,0-70,0 34,0-93,5
Hentyn 79,6 50,4-73,6 32,6-101,2
Omnurep 161,2 57,2-118,0 28,6-194,5

AHanu3 1aHHBIX TaONUIBI CBUAETEIBCTBYET O TOM, YTO MAKCHMAJIb-
HO Bo3MOkHBIe OTKIOHeHUsT YCC B TIOKOE y KOCMOHABTa, MPEOBIBAIOIIETO
Ha miaHete Mapc, OyayT B mpenenax 40—61 ya/mMuH. B 3eMHBIX YCIIOBHSIX
takue 3HadeHus: YCC HaOMIOAar0TCs Yalle BCero y CHOPTCMEHOB. DTO 3Ha-
YHT, YTO JUIsl SKCIEUIUHM Ha Mapc A0JDKHBI ObITh 0TOOpansk! Jitoau ¢ YCC
B [IOKOE B NIpe/ieNIaX Ha3BaHHBIX BETMYHH.

Ha Carypue, Ypane, Benepe n Hentyne, rie Bec KocMOHaBTa OyJeT
HE3HAYUTENIbHO OTJINYaThesl OT 3eMHoro Beca, YCC B mokoe OyzeT oTiu-
YaThCs TaK)Ke HE3HAYUTEIBHO.

UYro kacaercst napamerpoB UCC B ycioBusaX npeObIBaHMS HA IUIaHE-
te-rurante FOmurep, To Benmmunabl YCC ot 28,6 mo 194,5 yu/MuH Takxke
BITMCHIBAIOTCS B 3€MHBbIe THapaMeTpsl. Tak, Hampumep, UCC 28 yn/muH
(cumraromascs MHHUMaNbHOW) 3aduKCHpoBaHa Yy IpPOecCHOHATIBHBIX
CIIOPTCMEHOB, TPEHUPYIOIIUXCS B BUIAX CIIOPTa, KOTOPBIE TPEOYIOT MPOSIB-
JeHus BBIHOCIMBOCTH. [Ipm wactore 194 yn/muH (BO Bpems CIIOPTUBHOMN
TpeHupoBkn) aocturaercs 100% moTpebieHuss KHUCIOpoJa B YCIOBHUSX
3emim.
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Ha ocHOBaHMH pe3ynbTaToB, MPEACTABICHHBIX B TAOIMIE, MOKHO
caenaTh BBIBOA, YTO Bce IuaHeTh! COTHEYHOW CHCTEMBI C YUETOM OJHOTO
U3 TJIaBHBIX (PAKTOPOB — CHJIBI TSDKECTH (KOTOpas HMOBIUSAET HA YacTOTY
CEpACYHBIX COKPAIIEHHU) — MOTYT OBITh IPUTOAHBIMH TSI BBICATKH YEIIO-
BEKa Ha MX ITOBEPXHOCTE.

Ho nmamm pacgersr marot npencrasieHne o YCC kocMOHaBTa B I0O-
KO€, B YCIOBUAX OTCYTCTBHSI HHTEHCUBHOM MBIIIEYHOH AedTensHOCTH. [Ipn
JUTUTEIEHOM TNpeObIBaHMM YeJIOBEKa Ha JPYrod IUIaHeTe eMy MPEICTOUT
OCYIIECTBIISITh MHTEHCUBHYIO U, CKOpEE BCEro, HE MANYI0 10 00BEMY MBbI-
LIEYHYIO JIeSITeIbHOCTD, BO BpeMs koTopoit UCC Oyzner npetepreBars 3Ha-
yuTelbHble U3MeHeHHsA. CMOXeT 5M CepAeYHOCOCYAUCTas CHCTeMa
YeJIOBeKa CHPABUTHCS C TPeOyeMbIM 00BEMOM M HWHTEHCHBHOCTBIO NHpe-
crosmer Qu3mueckord Harpy3ku? B nmampHeiimem MBI mpexrmoiiaracm 3a-
HATBHCS M3YYEHHEM U 3TOTO BOTIPOCa.

N3 NCTOPUHU PACITPOCTPAHEHMUSA TPYIOB
K.3. IAOJKOBCKOT'O CPEIY PEJAKIIUI
COBETCKHUXTA3ET 1 XXYPHAJIOB
(10 CEPEJIMHBI 1930-X T'OJOB)

JLII. MaiiopoBa

OnHOM U3 MHTEPECHBIX U MaJOM3y4YeHHBIX CcTpaHul] ouorpaduu K.O.
[{1OIKOBCKOTO SBISIIOTCA €r0 KOHTAKTHI C MEPHOAMYECKHUMH H3JaHHUSIMU,
BexonuBmuMH B CCCP, m3ydeHne KOTOPBIX JaeT BO3MOXKHOCTH TTy0xe U
TIOJIHEE PACKPHITh UCTOPHIO B3aNMOOTHOIIEHUI y4EHOTO C COBPEMEHHHKa-
MH. KOHTaKkThl y4eHOro M CpPEACTB I€YaTH aKTHBU3UPOBAINCH B KOHIIE
1920-x — magane 1930-x romoB, 4To OBIIO 00YCIOBICHO, BO-TICPBBIX, BBIXO-
JIOM M3 TIe4aTd MHOTOYHCIICHHBIX TPYIOB YYEHOTO; BO-BTOPBIX, B 3TO BPEMs
B CCCP npoucxoaust 3HaUUTEIbHBIA KOJMYECTBEHHBIN POCT YKCia Ta3eT U
JKYpPHAJIOB, a Tak)Ke CYILIECTBEHHOE YBEJIMUEHUE UX THpaxkel. Bospacramu
THPaXHW OTPACIEBBIX M3JAaHUH M W3NaHUM HauuMoHanbHOHM mewarn. K.O.
[{uonkoBckuid, MOHUMAasT ¥ MPUHUMAs BO BHHUMAaHHE HCKIIOYUTEIBHO BaXK-
HYIO POJIb IEPHOANIECKOH MedaTH, He TOJIBKO ITyOINKOBaJI CBOM CTaThU Ha
CTpaHHUIIAX MHOTHX Ta3eT W KYpHAJIOB, IIEPETHCHIBAJICA C PSJIOM M3IaHUH,
HO W CTPEMIJICSI paCIpPOCTPAHATh CBOM H3/IaHHBIC TPY/bI, aKTHBHO PACCHI-
JIast UX B peJaKIUK ra3eT U )KypHAaIoB.

CoxpaHuBIIHECS MaTepuallbl NEPENHUCKH YYEHOTO € peAaKkLUUsIMU
MOATBEPAMIH (DAKTHI OIYYSHUS! TPYJOB PEAAKLIUSAMU Psa U3JaHUM, HO He
BCET/1a MOKHO OBUIO YCTaHOBUTH JIaThl, HANMEHOBAHUS TPYAOB U UX KOJIH-
yecTBO. B muceMe ot 16 mas 1924 r. pepakiusa xyprana «Bo3nyxomnnasa-
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HHUe» nobnarogapuia [{HOIKOBCKOro «3a MpHCIaHHBIE KHUTWY. Pemakmus
KypHana «TexHruka U xXu3Hb» 24 nioHsA 1924 1. coobmana yaeHoMy: «OT-
cyrcTBHe Bamux nedaTHeIX TpyZaoB B MOCKBe 3acTaBisieT Hac pocuTh Bac
0 BBICBIIKE M3AaHHBIX Bamm xHHMT m Opomrop». B oTBer ObLTH MOCTaHBI
6pomrropsr: 30 utoHs 1924 1. — «PakeTa B KOCMHYECKOE TIPOCTPAHCTBOY; 8
ntorst — «Bue 3emumy. Dx3eMiursipsl Opomrops!l «Pakera B KocMHYecKoe
npoctpancTBo» 30 nioHst 1924 1. ObUTH OTIPABJIEHBI B PEAAKLIUH KYyPHAIIOB
«Camonet» u «BectHuk BosnymHoro ®dnoray. B oTBeT Ha mucsMo penak-
nun xkypHana «30 nHeil», 3aMHTepecOoBaBIICHCS €0 Hay4yHOH JIeATeNbHO-
cteto, Konctantun Dnyapaosud He panee 19 mas 1925 r. mocnan 5 kHUT IO
BO3/yXOIUIaBaHUIO U Oporopy «MouusMm Bceenennoii». 28 ceHtsopst 1925
I. 10 Tpu 3K3eMIuapa Opourrop «Mouusm Beenennoit» u «llpuunna koc-
Moca» OBUTH OTIPaBJIECHBI aBTOPOM B pelakuuu XypHanoB «[ledats u Pe-
Bomousi» U «Kpacnas HoBb». Penakuueit xxypnana «Hayka u TexHuka» He
mo3Hee 28 Hos0ps 1926 1. 6pu1a MomydeHa Opomrropa «VccegoBanme Mu-
POBBIX IPOCTPAHCTB PEAKTUBHBIMH IPHOOpaMI.

YcTaHOBIIEHBI 1 MHOTOYHCIICHHBIE (DaKTHl OJHOBPEMEHHOM OTIIPaB-
KU TPYAOB peakuusM paznuuHbiX u3ganuid. Tax 20 anpens 1927 r. sx3eM-
IWIsipsl Oporopsl «CONPOTHBIICHHE BO3yXa M CKOPBIA MOE3/1», COTJIacCHO
MOMETe y4EeHOro, ObUIM MOCHIaHbl B PEJAKIUH KYPHAIOB « X041y BCE 3HATHY,
«ABuanus», «Mononas reapaus», «Hayka u texHukay», «KHmxHas neto-
nucky», «BectHuk 3Hanus», «BectHuk BozaymHoro ®ioray, «Oronek». He
panee 9 aprycra 1927 r. sxk3eMmiuripsl Opourtopsl «KocMmuueckast pakeTa.
OmbITHas TTOATOTOBKa» OBUIM OTHPABJICHBI aBTOPOM B PEIAKIMU JKYPHAJIOB
«IIpoxekrop», «Mckpa», «Henosexk u Ilpupona», Kpacuas Husaw, «30
nHeity, «lleyats u PeBomonus», «IIposerapckas peBoionus», «Xody Bce
3HaThy», «KpacHas HoBb», «Paboumii xypHam», «[IpaBma», «OroHEx»,
«Kpacnas [1anopamay, «BectHuk 3Hanus», «Hayka u texaukay, «Monogas
rBapaust», «[Ipupoma». Dx3emmsapbl Opomrop «W3mannabie Tpymsr K.O.
[nonkoBckoro», «O6mieyenoBeveckas a3dyka, MpaBOIMUCAHHE U S3BIKY» H
«Kocmmueckas pakera. OnbITHas noarotoska» 15—-16 asrycra 1927 r. mo-
cnanel n3nanuaM «Kauromeuatsy, «HOCTpaHHas aureparypa», «KpacHas
ITanopamay, «Oronex», «Jxpan». «Kpacuas Husay, «Pabounit Xypnamy,
«Bectauk 3Hanms», «Monomas rBapaus». «Kpacnas HoBp, «Xouy Bce
3HaTh», «Hayka u texHuka», «[lomomp B camoobOpazoBanum», «Mckpay,
«KpacHas neyats», «Kpacusiii ondnnorekapby», «KpacHoe cTyneHUECTBOY.
DK3eMIUSIPBI 3TUX ke Opomtop 21 nexadpst 1927 r. ObuIM MOCHaHbl penak-
UM KypHaNoB «ABuanus U Xumusi» u «OroHex». 4 mast 1928 r. sx3zem-
wisipsl  Opomrop  «M3mannele  tpymer  K.O. [Muonkxosckoroy,
«ObmieuenoBeueckas a30yka, IIpaBoNHCcCaHue U S3bIK» U «OTKIMKK JHUTEepa-
TypHBIE» OBUIM OTHpABJICHBI aBTOPOM B pelakuuu kypHaioB «HoBbii
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mup», «Ilytm wmnmycrpuanmsanum», «bompmesuk», «Hayunoe CmoBoy,
«3Be3ma», «OkTa0pe», «Kpacueni Apxuy», «Jluteparypa m Mapkcusmy,
«Ha nurepatypHoM nocty», «JlepeBeHckuil KoMMyHUCTY, «IIpennpustue»,
«Hogsrit JIE®y», «Yuratens u [Iucarens», « CyTHUK KOMMYHHCTa», «Ilox
3HaMeHeM MapkcusMay, «PeBomouus u Kynerypa», «Kommynucr». «MH-
TepHannoHam», «Komcomonsckas npasnay, «Mckpa», «3a pynem», «3a pa-
nuoHanu3anuio», «MckycctBo B mkoney, «Cnenonsit», «Bokpyr Caeray,
«CnyTHHK aruTaropay, «MaccoBUK», «BecTHUK HMHOCTpaHHOI nuTepaTy-
pe1», «HoBbril Boctok», «XKenckuit sxypHam», «KHumxHas neronucby, «Ha
roMouip naprydede», «3HaHne — cuna», «Bedepusas MockBa», «Oronex».
Ok3eMIuIsipbl Oportopsl «OTKIMKK uTeparypHbie» 20 anpens 1928 r. mo-
ClaHBl aBTOPOM B pelakiuu XKypHaioB «KpacHas maHopamay, «KpacHas
razetay, «I'ynok», «kpan», «Ilocnennue HoBoctuy, «bennoray, «Hayka u
TexHukay», «M3Bectuss BLUUKa», «IIpaBna», «Xouy Bce 3HaTh», «OTOHEKY,
«Bectauk 3HaHusm», «IIpoxexTopy, «30 nuei», «Kpacnas Husay», «Mono-
nas rBapaus». Pemakiuro xypHana «CTeHorpadus U MalIMHOIKCHY 3aMH-
TepecoBasia n300peTeHHass LIMONIKOBCKMM «IHIIyIiash MaIllMHKAa Ha BCEX
s13pIKax», B oTBeT llnonkoBckuil 12 uroHa 1928 r. BbICHaN 3K3EMIUIAPHI
oporrtop «O6IeUenoBedeckas a30yka, MPaBoOMUCAHUE U S3bIKY, «31aHHbIC
Tpyas! K.O. [{uonkosckoroy, «Mos muIIymas MaluHa». B Tot ke aexs, 12
ntoHA 1928 r., KaKk MOXHO HPEIION0XUTh HA OCHOBAaHHUHM 3allUCH YYEHOTO B
3aIMCHON KHIJKKE, MO aJpecaM HEYCTAHOBJCHHBIX PEJaKIUil YIIIH Ba-
IaTh OaHAepoJiel ¢ dK3eMIUIIpaMy OpOIIIIOp yKa3aHHBIX HAMMEHOBaHUH. B
utore 1928 r. llmonkoBckuM ObLTa poOBeAieHA OOJIBIIAs pacChlIKa OPOLIIOp
«Mos numrynias ManHay 1 «ObmiedenoBedeckas a30yka, IpaBONUCaHNE U
s3p1k»: 14 mronst 1928 r. — 11 penakuumsm; 17 uronsa — 8 pepakuusiM; 19
utoist — 9; 28 wmronsg — 8§ pemakiusM. DK3eMIULIpEl Oporuropsl «bymymiee
3emun 1 denoBedecTBa» 26 ceHTIOps 1928 r. y4eHBIM OBUIM TIOCIAHBI B
penakuuu KypHainoB «Oronek», «Bokpyr Csera», «BecTHUK 3HaHUS»,
«Hckpa», «Momnogast ['Bapaus», «'ymok», «Mypageit», «3a pyirem»; 28—29
ceHTs0ps emie 18 penakuusaM razet v KypHaJIoB. [[MONTKOBCKUH 3K3EMIUIS-
pbl Opouttopsl «/luprkabne u3 BonHUcTOW cramu» 11 ¢espans 1929 .
(1928) otmpaBmi pemakiusM raseT W kypHaioB «M3Bectus», «begHoray,
«IIpoxextop», «Kpacnast Husay, «[Inonepckas npasaa», «Komcomonbckas
npaBaa», «CnenonsiTy, «Padouas Nazetay, «ymok», «[lyTu uHIyCTpHaTN-
3arumy, «3a pyiaem», «Oronek», «Mckpa», «3HaHne — cuna». 17 HosOps
1929 1. MOCKOBCKHM KypHajaM OBUIM OTOCJAHBI IO OJHOMY 3K3EMIUIIPY
6pomrtopsl «KocMmuueckue pakeTHsle noesga» U «COBpeMEHHOE COCTOSIHUE
3emum». Ha npocs0y penaxkumu sxypHana «ABuanus 1 XuMus» oT 5 des-
panst 1930 r. «npucnarb el ays or3biBa KHUTY «llenu 3Be3moruiaBaHusy,
KoncranTiH DayapnoBud nocnan peAaklyy ABa SK3eMIUIIpa JaHHOIO U3-
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naans. B pemaknmio xyprana «VIckpel Haykm» ObuTH TociaHsl He panee 20
HOs10psa 1930 r. s3x3emmrsaps! Opomrop «[IpoekT MeTammnaeckoro tupuxad-
1 Ha 40 uenoBek» m «upmxalip W3 BONHHUCTON CTalmm», a paHee —
«3Be3nomumaBatensam» U «Haydnas stuka». Pemakums xypHama «Bcemmp-
HBIN cienomsiT» 8 ampernst 1930 r. mobmarogapria 3a MpUCIaHHBIE OPOIITIO-
PHI 1 00paTUiIach ¢ MPOCKOO0il BRICIATH OPOIIIOPHI COTIIACHO MTPUBEICHHOMY
cnucky. CoxpaHuBIIMECS 3alMCH IIOATBEPKIAIOT OTIPABKY aBTOPOM
0O0JIBILIOrO KOJIMUECTBA M3JJAHHBIX TPYAOB AaHHOMY u3aanuto. He panee 18
ntonst 1930 r. penakumn xxypHana «3o00perarensy, ObuM mocnansl «3 ¢o-
torpadun» u «3 moceuiku». He panee 10 oktsa06ps 1931 r. B pemakuuu
xypHanoB «[Ipupona u monan», «3HaHue — cuiay U «OToHeK» ObUIO IO-
CJIaHO TI0 JIBa dK3EMIUIsIpa OpOLIOphl «ATHac AUPHKAOIIS M3 BOJHHCTOMN
cranmy. B muceme ot 17 cenTsa0pst 1933 r. oT MMeHHU penakiuu ra3eTl Ma-
JIMHCKOTO JIECOKOMOMHATA «Y JapHUK JecHoro ¢pponta» H. ['omoBaues Gia-
TOAapWII 3a NPHUCIAHHYIO JINTEPATypy, KOTOpas «3aTparnBacT UMEHHO Te
BOIIPOCHI, KOTOPbIE MEHS W MOWX TOBapHINECH HAaMOOJIbBIIE WHTEPECYIOT).
Penakuun xxypnana «TexHuka — cMeHe» He mo3aHee 25 maprta 1935 r. mo-
CJIaHbl KHUTH, B TOM 4nciie «MoHU3M BceneHHO#», 3K3eMIUIIp 3TOTO Ke
n3gaHus He paHee 23 ampenst 1935 r. otmpasineH B pegakiuio raszers! «Ha
CTpaxe».

Heo0xoauMoO MOAYEpKHYTh, YTO MMEHHO B TEUYCHHE JECSITH JET
(1925-35 rr.) pacnpocrpaHenue [[HONKOBCKMM CBOUX H3JaHHBIX TPYIOB
cpeau peaKlui )XypHaJIOB pa3IMuHON OTpaciieBOM HaNpaBJIE€HHOCTH OTJIH-
4aJ0Ch, BO-NIEPBBIX, OOJIBIION MacIITAOHOCTHIO 110 YUCITY M3AATeNbCTB (00-
nmee 500 pemakmmii); BO-BTOPBIX, reorpaduueckod mupotoit (6omee 50
TOPOJIOB); B-TPETHUX, OONBIIMM OOBEMOM IO KOJHYECTBY OTHPABICHHBIX
9K3EMILIIPOB OPOILIIOp; B-4ETBEPTHIX, Pa3HOOOPA3HEM IO COAEPKAHUIO OT-
TIPaBJICHHBIX Opomrop — OoJiee TPUALATH HAMMEHOBAHWI PAa3IMYHON Te-
MaTHYECKON HAIPaBJICHHOCTH.

BbIsiBlICHHbIE KypHallbHbIE M3JIaHKS, MOJy4YaBIIUE 3K3EMIUISIPHI
TpynoB lLluonkoBckoro, ObUTM pazHOOOpasHbl MO (opMe — >KypHabI,
OJIOKHOTBI aruraropa, OrsuieTeHu, Tpyabl. [lo coiepkaHHIO KypHaJbHbBIE
W3JaHUs BKJIIOYAIH MapTUiHBIE, 00IECTBEHHO-NOIUTHYECKUE U COLHANb-
HO-DKOHOMHYECKHE, JINTePaTypHO-XYA0KECTBEHHbIC, €CTECTBEHHOHAYY-
HbIE, TEXHHYECKHE, CEJIbCKOXO3SUCTBEHHBIE U T. J.; @ TaKXKe U W3IaHUs
cMelIaHHoro cojepkanus. [lo 1e1eBoMy HasHAYEHWIO CPEAU >KYPHAJIOB
OTMEUECHbl Hay4Hble, HAYYHO-IIONMYJIAPHbIE, Hay4YHO-MH()OpPMAaLMOHHEIE,
IIPOM3BOJICTBEHHBIE U T. JI. 1o unTaTEIhCKOMY Ha3HAYEHHIO BBISBICHBI N3-
JaHUsl JUTS JIETeH, MOJIO/IEXH, >KeHIIMH. [1o BeJOMCTBEHHOW MPUHAUIEKHO-
CTM —  IIEHTpPaJbHBIE,  pPECHyOJMKaHCKHE,  OOJIacTHBIE,  M3JaHus
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OOIIECTBEHHBIX OpTraHU3aIMi, HAYYHBIX YUpEKICHHH, BY30B, IEHTPOB
Hay4IHO-TexHn4Ieckoit napopmarmm (LITHTH).

Vmena mecTo M MaccoBast pacchiika LIMONKOBCKUM M3IAHHBIX TPY-
JIOB TI0 pemakmisiM raszeT. K coskaneHuro, TOYHbIE CBEICHHS O aTax pac-
CBUIKM OTCYTCTBYIOT, HO IIPOMCXOAWIIO 3T0 He panee 1929 r. Cpemm HEX
penakunu razer: MockBa — 16; Jleannarpanx — 11, pegakunu raser, BBIXO-
nupiue B 6onee ueM 160 permonax CCCP. B ux uwucne ObLIM Tra3eThl —
LEHTpAJIbHBIE, PECIYOIUKAaHCKHE, O00JACTHBIC, PaliOHHBIC, TOPOJICKHE, W3-
JIaBaBIIUECS B OOJBIIMHCTBE CBOEM HAa PYCCKOM si3bike. HO OTMeEUeHBI, Kak
U Cpely KYPHAJIOB, U3JaHKUA M Ha APYrux s3bikax HapogoB CCCP (¢un-
CKOM, EBPEUCKOM, OETIOPYCCKOM, YKPAHMHCKOM, KOPEHCKOM, ITOJIECKOM $13.).

B xoze paboTsl 66110 ycTaHOBIEHO, 4TO Oonee 700 penakumii nepu-
OIMYECKUX W3JaHW{ TONyJadn OT LIMONKOBCKOTO €ro W3JaHHBIC TPYABI
pa3IHYHBIX HAUMEHOBaHHNA. Takyr0 MaccoBYIO pacchbuiky L[monkoBckum
TPYAOB IO PEAAKINAM MOXKHO OOBSCHHUTBH TEM, UTO TIEUaTh B TO BPeMs CIIy-
JKHJIa TTIABHBIM CPEICTBOM MacCOBOT'O OOIICHWs, Iepeadll U COXPaHCHUS
3HaHUH, WIOeH, CPEICTBOM TPHUBIICUYCHUS COIO3HHKOB. MaTtepuainsl, 0000-
IICHHBIC B JJOKJIAJIe, TIO3BOJIIIOT MPEICTABUTh HCTOPHUIO M MACIITA0 pacipo-
CTpaHCHHS TPYAOB YYCHOTO CpEeId pEAaKlIuil Ta3eT M IKYPHAJIOB IO
cepenunbl 1930-X TOAOB M SBISIOTCS COCTABHOM YaCThIO HCCIICJIOBAHMUSA,
TOCBAIICHHOTO U3YYCHUIO KOHTAKTOB YYCHOT'O U NTE€YAaTHBIX H3HaHHﬁ.

«HO 51 ELIE KOT'JA-HUBY b BEPHYCb, UTOBbI CKA3ATb OT
HUMEHMU 3AT'YBJIEHHBIX...»: PEIPECCUPOBAHHBIE
KOPPECIIOHJEHTHBI U TIOCETHUTEJIA K.J. IUOJKOBCKOI'O
JLII. MaiiopoBa

[Jannas paboTa nocBsiieHa cyp0am JIroeil, T03HaBIINM BECh yXKac
1 Tparu3M TeX CTPAIIHBIX JIET, BXOAMBIINX B KPYTI' KOPPECTIOHICHTOB U TO-
ceturenert K.O. IlnonkoBckoro, He 6€3y4acTHBIX K XKHU3HH U ACATEIBHOCTH
ydeHoro. B ux 4mcie ObUTH Kak U3BECTHBIE BCEH CTpaHe rocyqapCTBEHHBIE,
MOJIUTUYECKHE, OOIICCTBEHHBIE NEATENH, JCSITEeNH HayKd W JHUTEpaTypsHl,
TaK M PSIOBBIC TpaxkJIaHe, IPEACTaBUTEIH Pa3HBIX COIMAIBHBIX rpymni. 1x
oOBbenuHIIIa HE TOJIBKO HALIMOHANBHAS TPareIusi, OTTOJIOCKH KOTOPOH OITy-
THUMBI B OOIIIECTBE U B HAIIH JTHHU, HO U Cy/1-0a OCHOBOIIOJIOKHIKA TEOPETH-
yeckoit kocMoHaBTHKHM K.J. [{nonkoBckoro.

Cpenn HMX OBUIM TapTHHHBIEC, TOCYIApPCTBEHHBIE, OOIIECTBEHHbIE
nestenu. SLU. Ankcauc (1897-1938), coBerckuii BoeHHbIN jesiTenb; .M.
Kenesnsaxon (1897-1937), HayanbHUK HAYYHO-TEXHHYECKOTO YIPaBICHUS
I'AY PKKA (1932-1935), oqun u3 co3nareinell apTHIUIEPUICKOTO BOOpY-
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wennst Kpacunoit Apmum; H.A. Edumon (1897-1937), unern Boennoro co-
Beta mpu Hapkome oboponsl CCCP, mpuHUManm ydacTuie B cyAb0e ydeHO-
T0, CIOCOOCTBOB&JIM PELICHUIO OTACIBHBIX BONPOCOB, CBSI3aHHBIX KakK C
peanuzanueil uaeil y4eHoro, Tak U ¢ yIy4IICHHEM €T0 JKIIHITHO-OBITOBBIX
ycnosmid. K pemennio Bormpoca 0 IOCTPOCHUH OTIBITHOW MOJAETH JAUPIKaO-
ns1 [monkoBckoro nmenu otHomenne S.51. AnBenst (1884-1937), B 1929—
1935 rr. 3aMecTUTeNnb HadalbHUKA, a 3aTEM M HadaJbHUK [ J1TaBHOTO ymnpas-
nenust ['paxnanckoro BozaymHoro ¢umora; JL.II. ManunoBckuit (1897—
1938), ¢ 17 anpens 1928 r. rerepanbhblil cexperaps OcoBuaxuma CCCP;
N.C. Yauumxt (1879-1938), coBeTckuii rocyapCTBEHHBIH, NapTUHHBIA 1
BOGHHBIM Jestens, ¢ 1927 r. 3amectutens npeaceaarens OcoaBuaxuma
CCCP, B 1933-1935 rr. HavansHUK ['maBHOTO yrpasieHus I'paxaaHckoro
Bo3aymHOTO Qiota; U.A. @enpaman (1894—-1938), aBmapaboTHHK, HAYAIb-
nuk Jupmxkadnectpos; P.I1. Diineman (1895-1937), Ha4anbHUK U KOMHC-
cap Boennoit Akanemun um. M.B. @pynze, unen PeBBoencosera CCCP,
uireH BoenHoro cosera npu Hapkome oboponsl CCCP, ¢ 1932 r. mpencena-
tenb LlenarpamsHoro Cosera OcoaBmaxmma CCCP. 17 oktsaops 1932 1. B
Mockse B Kononnom 3ane loma CorozoB npeacenatens LIC OcoBuaxuma
P.I1. Diigeman BhICTyNan ¢ MPUBETCTBEHHBIM CJIOBOM Ha TOPIKECTBEHHOM
3aceaHuy, MOCBSIIEHHOM 75-neTHio co JHs pokaeHus l{uomkxosckoro. B
JHU o0uies Ha uMs L[MONKOBCKOrO MOCTYNMIIO MHOTO TO37paBiieHuil. B
YHCle MPUCIABIINX NpHUBETCTBUE 100mmsipy ot Hapkompoca PCOCP 6but
3amectutTens Hapkoma M.C. Ommreitn (1890-1938), 3amecturens HapkoMa
npocsemmenuss PCOCP (¢ 1929 r.). Hapkom npocsemenns PCOCP (1929—
1937) A.C. By6HoB (1884—1938) 16 oxTs0pst 1932 r. moxmucan [ToctanoB-
snenue Komnerun Hapxomnpoca PCOCP o mpoBeneHun meponpuatuil B
o3HaMmeHoBaHue 50-nmeTus Hay4yHOH nestenbHOocTH Ilmonmkosckoro. b.A.
Kopak (1892-7), koppecriornerT LImonkoBckoro, 10 apecta 3aBeAyIOMIHI
ToproBeiM otnenom Mearuza Hapkomsapaa CCCP; H.II. T'opbyHoB
(1892-1938), rocyaapcTBEeHHBIN, MAPTHHHBIN JEATEb, aKaIEMHK, HETpe-
menHbIit cexkperaps AH CCCP, Hauanpauk CpeHeaznaTcKoi dKCIEAUIINH,
KOPpECTIOHJIEHT U noceTuTelb yueHoro. E.I'. Esnoxumon (1891-1940), co-
BETCKM MapTUiHBIA nesitenb, nestens HKBJI, B urone-mexabpe 1919 r.
HavdasbHUK ocoboro otaena MUK, koTopsiii mpekpaTui aeno [[noakoBcko-
ro.

CraBuive JOCTYIHBIMH PacCcTpesbHbIE CIIMCKU U APYTHE MaTepUalIb
NIPUOTKPBIBAIOT 3aBECY M HaJl TParudeckoi CyabOOH BBINAIONIMXCS Npea-
cTaBHUTeNel oTeuecTBeHHOI kocMoHaBTHKU U.T. Kieiimenosa (1899-1938),
I'.3. Jlanremaka (1898-1938), B.II. I'mymko (1908-1989), C.I1. Kopoiesa
(1907-1966). Beutu penpeccuposansl U.I1. @optukos (1897-?), HauanbHUK
CEKTOpa OprMaccoBoil paboTsl, oTBeTCTBEHHBIH cekperaps LII'MP/la; A.b.
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[epmesckmit (1894—1937), momynspu3aTop U MPOTIATAHINCT HACH KOCMH-
geckoro monera; A.JI. Ymwkesckuii (1897-1964), coBeTCKHii yUCHBIH, OUH
13 OCHOBaTelel KOCMHYECKOH OMOJOTHH, OCHOBOIIOJIOXHHK a3pONOHU(H-
Kanuy, ¢unocod, nodT, xynoxuuk; H.M. eipenkos (1893-1937), coset-
ckuit paspaborunk Oponerexmukw; JIJI. Amapenko (1903-?), actponOoM,
HayuHbIi pabotHmk; FO.H. I'epman, pemakTtop xypHama «Bo3myxoriaBa-
TeJIbY», TEXHUUECKUH pelaKTop KypHaja «AdpoCTar.

Cpenu nureparopos — B.®. bokos (1914-2009), poccuiickuii co-
BETCKHUIl MO3T, Mmpo3auk, coduparens ¢Gonbpkiopa; [1.JI. paseptr (1879—
1945), pycckuii yueHsli, uccienonarenb CUOUpPH, T'EOJIOT, UCCICAOBATEIh
METEOPUTOB, TOAT, MHcaTeNb-(hanTacT, H.A. 3abomonkuii, poccuiickuii co-
BETCKUI 10T, npo3auk, nepesoaunk; I1.H. 3aiines (1889-1970), uzgarens-
ckuit paborHuk wu gurepatop; W.C. Tlocrymanbckmit (1907-1989),
POCCHIHCKHH COBETCKHH NMHCATEINb, 03T, EPEBOIHK, UCTOPUK JHUTEPATy-
peL, oubmuorpad; A.P. Taneit (1893—-1995), poccuiickuii COBETCKHUIA ITHCa-
tenb-¢antact, modT; AWM. Anman-CemenoB (1908-1985), poccuiickmii
coBeTckuit po3ank, noaT; J.C. Crexko (1903—-1955), aBTop psima KHAT 1O
3CTIEPAHTO.

Cpenu xeptB nonutuueckux penpeccuit — JLH. Illaxanun (1898—
1938), Ttexuumueckmii mupexktop Komomenckoro 3aBoma; M.M. Aunekcees
(1885-1938), umxeHep (TEXHHUUYECKHI AUPEKTOp) GIOPO CBSI3U € MOTpeOH-
TesIMH Ha 3aBojie «Dnektpoctanby; b.I'. Poxmectenckuii (1881-1942),
npodeccop, nekaH oduierexHudeckoro ¢akynbrera Hinkeropoackoro me-
XaHUKO-MalIMHOCTpouTenbHOro nueruryta; E.I1. A6azamyno (1907-1937),
crapmmit Mactep Ha YpanmamzaBoze; JI.S. Aspytuc (1907-1938), TexHuk;
C.JA. Bonommn (1877-1937), ynpaBaenamu Jyec3ariiernpoma . HsHIOMBI
CesepHoii o6acty; 1.B. Kazakos (1881-?), psaaoBoii KOJIIXO3HUK.

Henp3s He Ha3BaTh PeNpecCUPOBAHHBIX Kaly)KaH, JIMYHO 3HABIIMX
[{1101KOBCKOTO, OKa3bIBABIIMX €MY IOMOIIb U TOJAEPKKY, MHTEPECOBAB-
IIUXCS €T0 KU3HBIO U AeaTenbHocThio. B.B. Acconos (1884—1970), reosor,
apxeoior, kpaeBen; A.H. bynrakos (1884-7?), 3aBenmyromuii TepaneBTuie-
ckuM oTaeneHueM Kamyxckoil paiionnodt OonpHHIB;, HO.A. BycoBuu
(1882-1938), Bpau, komiekuuonep, kpaesen;, H.IT. JloGpoxoros (1873-7);
A.A. Ercradrer (1902—?), oTB. cekperaps pemaknnu razetsl «KommyHa»;
J.K. Kapaneprepor (1901-?), nupexrop Kamykckoro MamuHOCTPOUTETh-
HOro 3aBoza; B.SI. Kocrtun (1892-1942)%, 3ate K.D. LHOIKOBCKOrO, My:K

1 PasHourenue B mare cmeptu B.S1. Koctuna: B kH. «/3 Ge3nnbl HeObITHA. KHHra namstu

penpeccupoBanubix Kamyxan» (T. 4. Kamyra. 2003. C. 113) ykaszan 1942 r. Bo ¢parmente
reHeajgoruueckoro apesa, coct. E.A. TumomenkoBoit «/letn u moromku K.2. u N.D. Luon-
KOBCKUX», yka3aH 1944 r. (Kocmun A.B. K.O. 1{HONKOBCKHMiT M3BECTHBIN M HEM3BECTHBINA. M.
2007. C. 247).
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cpenneil nouepu ydeHoro M.K. IlnonkoBckoi, 3amecTUTENb AMPEKTOPA
Kamyxckoro omsitHOoro momst; M.I'. JlykesHOB (1902-7), 10pHCKOHCYIBT
skunynpasiienus Kamyxckoro ropcosera; Hananbsk Anexcanap Huxonae-
Brd (1876-7?), mmxenep; 1.B. Paznomamun (1877-1938), skonomuct; A.H.
Pebpos (1900-1972), XymoXHUK, CKYyIBITOP-MOHYMEHTAIUCT, WwieH Coro3a
xynoxankoB CCCP, aBTOp OmHOTO M3 MEPBBIX CKYJIBNTYPHBIX MOPTPETOB
Huonkoeckoro; B.E. TpeiiBac (1898—1937), unen BKII (6), cekperaps Ka-
amyxckoro PK BKII (0); ®.A. Umune (1890-1945), dotorpad B rasere
«Kommynay; JI.I'. Kannunr (1883-1963), xena 6auskoro apyra L{nosikos-
ckoro ILII. Kannunra (1877-1919), Bnagensua anTexkapckoro MarasuHa,
OKa3bIBaBIIETO YUEHOMY MOPAJIBHYI0 U MAaTEpUANbHYIO MOIICPKKY, TTOMO-
raBIIEMy B M3aHHM €r0 HECKOJbKUX pabot. B ampene 1914 r. JLI'. Kan-
HUHI BMECTE€ C MYXEM CONpPOBOXKIala ydyeHoro Ha 3-ii Bcepoccuiickuit
BO3IyXoIuaBaTenbHBIN che3n. JI.I. KanHWHT BHepBble ObUIa OCyXKACHa B
1929 r. B Kanyre u npuroBopeHa K TpeM rojiaM CCbUIKU B ApxaHrenbck. [1o
ee mpuszHaHuo B nucbMme LluonkoBckomy 20 siHBaps 1932 r. u3 Ycrb-
Kynema Komu 00:1. «mo ommbke Bricmreit Komernn 3acmanu <...> BMeCTO
Apxanrenscka — B HoBocubupcek <...> s myTelIecTBOBalla 3TAlloM, B KOIII-
MapHO# o0cTaHOBKe, ¢ 24 nexadps 1929 r. no 4 mapra 1930 r. [lepeObiBana
B ceMH TIopbMax. B UensbuHcke 4yTh He ymMepna». B nuceme yueHOMY OHa
pacckasajla He TOJIBKO O CBOEH TSDXKEJIOHM JKM3HM B CCBUIKE, HO M BbIpa3uia
eMy «TIIyOOKYIO 0JIaroIapHOCTh 3a MOMOIIb OCTHBIM My4eHHUKaM KoJbIMBI,
a Takke M 3a cebs». OHa MHTEepecoBalach, «OTKyAa BBl y3Hamum 0 MoeM
HECYaCTHOM IIOJIOKEHUH Ha 3TOM JuKoM CeBepe», MpU3HaBAIACh, YTO «CO-
BEpIICHHO HEOXXUIAHHO, s ObLIa mopakeHa Bameit mamsteio u Bameit mo-
MOIIBIO» B OTIMYHE OT «CTOJBKHUX JIPpy3eH W 3HaKOMBIX, 3a 20 C JHIIHUM
JIeT, y Hac HACTOSIIUX—TO APY3€il M He OoKa3anoch. <..> UepHBIH JeHb 1o-
KazaJl BCIO M3HAHKY IYIIM 3THX HWYTOXKHBIX Jroxumex». Ilo «ucreuennn
CpOKa BBICBUIKHY €€ BEpHYJIH B APXaHIelbCK, I'/Ie OHA )KWJIa BMECTE C MPH-
exasei cecrpoil B.I'. MBaHOBOI, koTOpas u nepecnana Jluguu I'eopru-
€BHE JIeHbry, npucianHsie L{uonkosckuMm. Banentuna I'eoprueBHa nucana
Huonkosckomy 7 stHBapst 1932 r.: «MHoroyBaxaemblii Koncrantun Oxay-
apnosuu! o Bam rioy6okyro 61aronapHoOCTs 3a IOMOIIIb, KOTOpasi B Ta-
KOH OCTpPBIF MOMEHT MOAOCTIENIa: YK€ B HECKOJIBKUX IMIChMaX CECTPEHOYKa
IpocHiia O MPHUCBHIIKE, & Y MEHs HU4Yero He Obuo. I B TOT e JeHb OTIpa-
Buia el tenerpadom. <..> MopasbHble CTpajaHus OJHHOYECTBA COBCEM
pacmatanu Moe cepaue». Kak cuperensctBoBana Jlugus I'eopruesna, «1
okTsa0pst 1932 r. cectpa mMost ymepsa». 27 aprycra 1937 r. JL.I. KanHunr
nocenmmnace B Opne, tae 18 nexkadps 1937 r. Obula BHOBH apecToBaHa
Vnpasneanem HKBJI mo OpinoBckoii obiactu. OOBHHSUIACH B TOM, YTO,
Oynydn BpaxmeOHO HacTpoeHHOW k CoBerckoi Biactd, B 1937 r. mmena
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HaMepeHne HeJeraibHO Oexath 3a TrpaHmily. 27 mekadps 1937 r. Ocoboit
tpotikoit mpu YHKB/I mo OproBckoii obmacti mpuroBopeHa k 10 romam
HCTIPAaBUTEIHHO-TPYIOBEIX. 4 nmexadps 1942 r. ocBoboxneHa nqocpouno. 11
¢despanst 1960 r. IlocranoBnenuem OpioBCKOTo 007acTHOTO cyaa peadu-
JUTHPOBAHA.

B 3akrouenmne He0OXOOMMO OTMETHTH, uTo penpeccud B CCCP BEI-
3bIBaJIM ¥ BBI3BIBAIOT OOJIBIIUE CHOPEL, TIOJIy4YaloT Pa3In4HbIe TOIKOBAHHS U
CYXJIEHHSI, HO MBI JIOJDKHBI IIOMHHUTb, YTO BOIPOC O PEIPECCHSIX HUMEEeT
NPUHIMIHANEHOE 3HAYSHUE JJIsl IOHUMAaHUsI HCTOPHH Halllero Tocy1apcTBa.
[epenaBast maMsTh O HEPEKUTOM U3 TIOKOJECHHS B MOKOJICHHE, pPacCKa3bIiBast
0 Tparmyeckux cynap0ax jronei, oOIecTBO He JODKHO JOIYCTHTH MOBTO-
peHus oaHOU M3 Benuyanmux Tpareauid XX B. IIpeacraBieHHble CBEACHUS
0 JIOJSX, Ha JOJII0 KOTOPBIX BBINAIO MPOWTH Yepe3 TOPECTH W JIHIICHUS
Jarepel M CCBhUIOK, Yepe3 CTpPAIIHbIC NMBITKH M NPUHATH HE3aCITyXECHHYIO
CMEpTh, TNPEACTABISAIOT CO00 OOBEKTHBHBIH MaTepHal, IOMOTHSIOMNI
paHee M3BECTHOE O JIMYHBIX M TBOPUECKHUX B3aMMOOTHOLICHUSX L{1oykoB-
CKOTO M €r0 COBPEMEHHHUKOB.

HonyJAPHOCTb KOCMOHABTUKHA U JINUMHOCTHU
K.3. IHOJKOBCKOI'O CPEJIM MOJIOAEXKH
M EE OTHOIEHME K UHJIUBUIYAJIBHOMY 3JIOPOBBIO
O.A. JIeitkuna, B.B. JIsiTkun, M.B. Apmanckuii, O.B. JleoHOBa

Kanyra siBasieTcst yHUKanbHBIM MeCTOM, ropojaom, rae K.9. Iuou-
KOBCKHMH 3aJIO)KWJI TEOPETHYECKHE OCHOBBI COBPEMEHHONH KOCMOHABTHKH,
coznan cBoto «Kocmudeckyto ¢miocoduion, 3aeck Haxomurcss MeMopu-
anbHbIl Jlom-my3eit K.O. LunonkoBckoro, nepsuiii B Mupe ['ocynapcrBen-
HBIM My3ell uctopun kocMoHaBTHKY uM. K.9. Ilnonkosckoro.

Hoinroe BpeMs, B 310Xy pacliBeTa KOCMOHaBTHKN M POMaHTHUECKOTO
OTHOIIEHHS K Hlee kocMuueckoro nojera (1960-e — 1970-e roapr) aetu u
MOJIOJIS)Kb MeuTajla 0 KOCMHYECKHUX IyTEHIECTBUSIX, CTPEMSCh YKPEIUIATh
CBOE 3/10pOBbE, MOBBILIATH YPOBEHb 00pa30BaHUsL.

310pOBbE — ITO COCTOSTHUE, KOTOPOE OOECIeUMBAET ONTHUMAIBLHOE
B3aMMOOTHOIIEHNE OpTaHM3Ma C OKPYXKAloIIed cpeaod M CIocoOCTBYeT
aKTUBHM3AIMH BCEX BUAOB >KU3HEIEATCIHFHOCTH 4YeJOBeKa (TPYIOBOH, XO-
3SUCTBEHHOM, PEKPEAIIOHHON U TIP.) WIIK JK€ 3TO «COCTOSIHUE TTOJHOTO (u-
3MYECKOr0, JYNIEBHOTO M COLMAJIBHOIO OJaromoiydyus, a He TOJBKO
OTCYTCTBHUE OOJIE3HU MM PU3NIECKUX JIEPEKTOBY.

Ecnu nopusTh Bompoc 310poBbst B Poccun, To OHO He sBIIsieTcs: 00-
IIECTBEHHOH U NMEPCOHAIbHON LIEHHOCTBIO. POCCHsIHE HE CKIIOHHBI JyMaTh O
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3JI0POBBE KaK O COOCTBEHHOM pECypce M KaluTaje, He CKIIOHHBI 3a00THTHCS
0 cBoeM 310poBbe. CormacHo onmpocaM Bceepoccuiickoro neHTpa U3y4eHus
obmecrenHoro MEeHH (BIIMOM), mpoBenenusM B 2006 1., 6oee Tpetn
poccusH BooOIIe He 3a00TATCS O CBOEM 3/I0POBBE, & CPEIH TEX, KTO TOBO-
PHUT O TOM, 4TO 3a00THTCS O HEM — 3a00TUTCA O HEM ITaCCHBHO. DTOT (hak-
TOp, BO MHOIOM, SIBISIETCS KJIIOUEBBIM I JUHAMHKH CMEPTHOCTH W
3200JIEBAEMOCTH.

Henp3s orpunark ToT (akT, 4TO OTHOIIEHHE K UCTOpUH cBoel Po-
JMHBI, JTMYHOCTSIM, BHECIIMM OTPOMHBIA BKJIaJl B NMPOLBETAHUE CTPAHHBI,
OKa3bIBaeT NMO3UTUBHOE BIMSHME HA pa3BUTHE yenoBeka. He cekper, uto B
1960-e—70-e rombl, KOraa KOCMOHAaBTHKAa ObUIa Ha MHUKE MOMYJSPHOCTH,
MHOT'H€, €CIIM He OOJIBIIMHCTBO, MAIBYHUILEK U JIEBYOHOK, JaBaIl MOJ0XKH-
TEJILHBII OTBET HA BOINPOC: «XOYEHIb JIM Thl OBITh KOCMOHABTOM?» bbinn
nonyssipasl umeHa K.O. Iuonxosckoro, C.I1. Koponesa, }O.A. I'arapuna u
JpYTHX JIFO/EH, BHECIINX OTPOMHBIN BKJIaJ B pa3BUTHE KocMmoca. B 1o xe
BpEMs MOIMYJSIPHBIM OBLIO CTPEMJICHHE COXPAaHHUTh U Pa3sHTh CBOEC MHIMBH-
nyanbHOE 370poBhe. Commonorndeckue onpockl B CIIIA moka3pIBaroT, 4TO
10 80% MIKOJBHUKOB U CTYI€HTOB MEUTAIOT COBEPIIUTH KOCMHUUYECKHUNA MO-
JIET WIM y4acTBOBAaTh B U3yYCHUH KOCMOCA.

Hamu ObuT mpoOBeieH ONpOC YYaIIuXcsl CTapIIMX KIACCOB U CTYICH-
ToB nepsoro kypca KI'Y um. K.O. IlnonkoBckoro, BKIIOYAOUMi B cebs
HECKOJIBKO OJIOKOB BOIPOCOB, KAcalOIIMXCs BhIIIe 0003HAYEHHBIM Mpo0iie-
Mam.

AHanu3 TOJy4eHHBIX pEe3yJbTaTOB MoOKazan cieayromee. Oxoio
60% OTIPOIICHHBIX PECHOH/ICHTOB MMEIOT KpaifHe Maioe MpeACTaBIeHUE O
mmuyHocty K.3. IuonkoBckoro, ucropun pa3BuTus kocmoca. Ilyratorcs He
TOJIBKO B ()OPMAIIBHBIX JTAaHHBIX (JIaThl, HICTOPUYECKHE (PAKTHI), HO U OKOJIO
30% ompolleHHBIX HE MOTYT OTBETUTh, C KAKOW LIEJIbI0O HIET OCBOEHHUE
KocMoca.

B 37011 e TpyIne OnpoIIeHHBIX BBISIBICHO OTCYTCTBHE CTPEMIICHUS
COXPaHUTh CBOE 3/I0POBbE M pa3BuUTh ero. Ilpm 3tom moutu Bce 60% He
MIPEIIOIarafoT JOITON IPOIOKUTEIEHOCTH CBOCH KHU3HH.

40% ompoIIeHHBIX MOKa3anu Oojiee BBHICOKHUH YPOBEHb 3HAHUH O
HAaIlleM BEIHWKOM 3eMiIsike. B 3Toif rpymme otMewaercs: cTpemiieHne K 6oiee
Oepe’XxHOMY OTHOIICHHIO K CBOEMY 3/I0POBBIO, IIOMCK IyTEH ero coxpaHe-
Hus U ynydieHus. Y B atoi rpynne onpomeHHsix 10% pecnoHaeHToB na-
JIM TIOJIOKUTEIIBHBIA OTBET Ha BOIPOC, XOTST JIM OHHU CBS3aTh CBOIO JKU3Hb C
H3y4eHHEM KOCMOCa.

Heob6xoanmo Bo3Bpamars Kamyre or4acT yTepsiHHBIN, HO BCE elle
OUYCHb aKTyaJbHBI M NpecTHXHbIH Opana «Kamyra — KosblOenb KOcMo-
HaBTUKUY.
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Pabora BrmonHeHa npu GuHaHCOBOH moxnepxke PITH® u IlpaBu-
tenmbeTBa Kamysxckoit oomactu (rpantst Ne13-13-40001 u Ne13-13-40002).

CEPBCKAJS KOJUIEKIIUSI MATEPUAJIOB
O JXKNU3HU U JEATEJBHOCTHU K.3. HUOJKOBCKOI'O:
XAPAKTEPUCTHUKA COCTABA U COAEPKAHUSA
T.H. XKeannna

Kosurexnus, 0 KOTOpOi MOWAET peub, — 3TO HECKOJBKO AECSTKOB
KHUT, OpOLIIOp, XXYPHAJIOB, IPYTUX II€YaTHBIX M3IaHUH, a TAKXKe PyKOIHcei
u dororpaduii, nepenannsix BecHoi 2013 r. HanuonansHoi 6uOmMoTEKOi#
Cepbun Poccuiickomy mpaBuTenbcTBY. [1o3aHee Ko/UteKIus ObUIa mepeaa-
Ha B ['ocymapcTBeHHBIH My3eil uctopun kKocMoHaBTHKY uMeHu K.O. Iuon-
koBckoro ('MHUK).

Bonpoc 0 mpoucxokAeHUH 3TOH KONIEKIUH COBEPIICHHO OTKPBIT.
IToka TOYHO HE M3BECTHO HHM MMs €€ BJIAJENbLA, HU M3 KAKUX NCTOYHHUKOB
OHa MOMOJHSIACH, HU M0 KAKUM KaHajaM IOCTYIald B Hee MaTepHabl, HU
B CHJIy KaKMX NPHYMH OHa OKkasaiachk B HarmmonaneHO# Onbmmorexe Cep-
6un. Yto kacaeTcs MOHMMaHMs HAyYHOH LIEHHOCTH KOJUICKLUH B IEJIOM H
€€ OT/EJbHBIX MaTePHAIOB, TO B HACTOSIIIIEE BPEMsI MBI paciiojlaraeM J0cTa-
TOYHBIM HMCCIIEIOBATELCKUM OIBITOM, YTOOBI BEPHO OMNPEACIUTh HX MECTO
B Psly HCTOPUKO-OMOTpaduIeCcKuX UCTOUYHHUKOB.

OOuiee koiuvecTBO MarepuasioB koswtekuun — 90. OHu 00pasyroT
JIBe TPYMIbI, MeHbIIass U3 KoTopwlx (11) mpencramiena marepuanamMu IO
HCTOPHH BO3JIyXOIUIaBaHUsI U KOCMOHABTHKH. Cpenn HUX xKypHausl «Hayka
u xu3Hb» (1893/42 wm 1894/47-48), «DNEeKTPOTECXHUUSCKUH BECTHHK
(1897/48) u «3nanue u uckycctBo» (1905/1); sx3emmsap YcraBa Beepoc-
cuiickoro BozmyxomnaBarenpHoro Coroza (1912), xamra H.A. PriHmHa
«Kocmmueckue kopabmm» (1928), Opomropa «B crpatochepy» (1933),
opomurtopa C.I1. KoposeBa «Pakernsiii mosiet B crparocdepe» (1934) n nsa
m3panug H.E. XKyxoBckoro — Opomropa «O NPHCOEINHEHHBIX BHXPAX»
(1906) n kuura «Teopermueckue OCHOBHI Bo3myxomuiaBaHus» (1912), Ha
MepBOi U3 KOTOPBIX UMEETCs JapCTBEHHAs HaAMUCh «[ 1y0OKOyBakaeMOMY
ITaBny AnekceeBmuy HekpacoBy oT aBTopa». B 3Ty ke rpymmy ciemyer
OTHECTH TMOKa He TOJIAroNIytocs HHTepnpeTauu Gororpaduto «beHzoda-
K1 u3 nemryinouaa» (6/m1), nepBoHadaabHO, MMO-BUAMMOMY, NpeJHa3Ha4YaB-
LIylocs B KauecTBE WIIIOCTPAIMU B Kakoi-To TekcT. [Ipm Beeit peakoctn
Ha3BaHHBIC U3/IaHUS HE OTHOCSTCS! K papUTETaM, 3a UCKIIOUYEHHEM OpOIIo-
psl, ormeuenHol aBTorpadom H.E. JKykosckoro n kaurn H.A. PeianHa —
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I[ENICHANIPaBJICHHOE U3yICHUE NMEIOLICHCS HA OMHOW U3 €€ CTPAaHUII ITOITH-
CH MOXET NIPUBECTH K HEOKUJAHHBIM OTKPBITHAM.

Jpyras Tpynma MaTepuanoB MOJHOCTHIO HMEET OTHOMICHHE K KH3HA
Y Hay4HOH JesATeNbHOCTH L{MOJIKOBCKOro, a TakXe, YaCTUYHO, K HAy4YHOM
JEATETPHOCTH HEKOTOPBIX MHOHEPOB OTEYECTBEHHON KOCMOHABTHKH U K
HCTOpHUH KOCMOHABTHKHU. X 0030p HauHeM ¢ Tpex ¢ororpaduii L{momkos-
CKOTO — TIOPTpeTa U JBYX TPYMNIOBBIX CHUMKOB. OHHM OBUIH ClieNIaHbl 110
ciy4aro 75-netHero robuies ydeHoro u npunamiexainn Corwosdoro. ABTop
¢doronopTpera u CHUMKa, n300paxaromiero Llnomkosckoro ¢ BHykamu Bee-
BosionioM U Bragumupom, — M.A. Osepckuii. O6e ¢dororpaduu HeomHO-
KpaTHO MyOJMKOBAIUCH U JJOCTATOYHO XOPOIIO M3BECTHBL. TpPETHH CHUMOK,
caenanHeiii MapkoBbiM, 3amnedatien [{uonkosckoro B Kononnom 3ane [Jo-
Ma Cor030B, B MOMEHT BBICTYIUICHHS Ha TOP>KECTBEHHOM 3acElaHHH, I10-
CBSILIEHHOM ero 75-nmeruto. Psgom ¢ ydensim BugeH W.C. YHOuuxr,
HavalbHUK [7aBHOTO ympamnenus ['pakmaaHcKoro BO3IyHIHOTO (ioTa.
CHHMOK OTJIIMYaeTCs MHBIM paKypcoM M 0oJiee KPYIHBIM IUTAHOM IO CpaB-
HEHHUIO C M3BECTHOM (oTorpadueil 1 TeM caMbIM CYIIECTBEHHO IOIOTHSIET
¢dororeky LlmomkoBckoro. MoXHO OBITH YBEpEHHBIM, YTO 3TO (POTOM300-
paKeHHE YKPAacUT BBICTABKU W MyOJMKALlUH, [TOCBSIIEHHbIE yueHOMY. Kpo-
Me Toro Bce Tpu (GoTtorpaduu JOCTATOUHO BBHICOKOTO KAueCTBa, SIBJISACH
OTIeYaTKaMH HEMOCPEICTBEHHO C IUICHKH, a HEe Pe3yIbTaTOM IepEChEeMKH.

BonpImMHCTBO MaTepuajoB BTOPOH TIpyNIbl — HU3AAHUSA TPYIOB
[{ronKoBCKOTO, a TaKKe MEPUOTUUYECKHE U MOBTOPSIOMINECS U3JaHUA, CO-
Jieprkalye craTb ydeHoro. Cpenu ux BbLaensioTces 50 Tak Ha3bIBaeMbIX
«Kamy)ckux» Opomrtop (1892-1932), m3naHHBIX y4YEHBIM 3a CBOW CUET, K
KOTOPBIM MPUMBIKAIOT 4 OTIENBHBIX OTTHUCKA cTaTed u3 xypHamoB (1891,
1899, 1903 u 1912). 13 mux 31 Opomrropa u 1 OTTHCK HE UMEIOT HHKAKHX
nomeTok. Ha BoceMm Opolmopax M OJHOM OTTHCKE HE3HAYUTENbHBIC IT0-
METKH, C/ICaHHbIe NPEKHUMH BJIAICNblIAMU WA YUTATEISIMU, YCTAHOBUTD
HMS KOTOPBIX BPA JU OyAeT BO3MOXKHO. bpomrtopa «ATnac qupmxabis u3
BOJIHUCTOH cTanm» OpocaeTcs B Iia3a M3-3a HAJUYMSA HA IEpBOIl CTpaHHIE
00m0xku mrammna «budauoreka Myses K.O. Iuonkosckoro (MuBeHTap-
ueiii Ne 563 Ormen Ne I1-73)». IIpucyTcTBHE B YaCTHOM KOJUIEKIIMH OpoO-
LITIOPBI CO IITAMIIOM TOCYJapCTBEHHOW OMOIMOTEKHM HE MOXKET HE BBI3BAaTh
BOTIPOC O TOM, IIPH KAaKWX OOCTOSTEIHCTBAX OHa cMeHmMiIa Bianensna. Co-
IJIACHO CYIIECTBYIOIIMM JOKYMEHTaM Ha3BaHHas OpOIIIopa HE COCTOMT Ha
ydere HU B Oubnuoreke, HU B GoHnax 'MUK. Ilo pacckazam cTapoxuiioB
My3est B 1950-¢ — nepBoii monosuHe 1960-x romoB (mo cozmanus ['MUK)
ObLTH CTy4ad, KOTJa MOYeTHBIM noceTutessiM Jloma-myses: K.O. Ilnonkos-
CKOTO JIapWJIM 9K3EMIULSIpHl OpOIIIOp YYEHOro M3 My3eiHOH OmbinoTexu.
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[Mo-BuamMomy, «cepOCKuit» SK3eMIULIp OpOmItopsl «ATiac AUPHKAOIST U3
BOJIHHCTOH CTaJIM» HMEHHO TOTA IOKUHYJI CTEHbI JloMa-My3€esl y4eHOTO.

[TomeTkn Ha mecTH APYTHX OPOLIIOpax MPEACTABISAIOT OCOOBIH HH-
Tepec, TaK KaK MPHUIAI0T HCTOPHU PAacTIPOCTPAHEHHUS TPYAOB L{HoIKOBCKOTO
KOHKPETHOCTh M afpecHOCTh. COrIacHO MOMETKaM (3aIMCsM, HITaMIlaM U
neyarsaM) 3K3eMIUIpsl Opomrop «PakeTa B KOCMHYECKOE MPOCTPAHCTBOY,
«OOuiecTBeHHas OpraHu3alys yenoBedecTBay», «lLlenn 3Be3nomiaBaHus» u
«U3nanssie Tpyas! K.O. [{nonkoBckoro» B cBOe BpeMs HAXOJWINUCH COOT-
BerctBeHHo y W.II. dopTrkoBa, a Takxke B Oubianorekax Kamyxckoro o6-
LIeCTBa UCTOPHUHU JpeBHOCTeH, Kamykckoro o0miecTBa U3y4eHHss MECTHOTO
Kpas 1 Kamy»CKoro KOJUIEKTHBa CEKIIMU HAyYHBIX paOOTHHKOB, Ky/a OHH
MOCTYNHWJIM SIBHO OT camoro LluonkoBckoro. [lomeTku emie Ha nByx Opo-
LIIOpax CBHAETENBCTBYIOT, YTO OHHU B cBoe Bpems mpuHamnexanu C.1. Ca-
MoiioBuuy U SI.A. PanonopTy, KOTOPBIX CBSI3bIBAJIM C YUEHBIM y3bl OUEHBb
omu3koro 3HakoMcTBa. Kak crmemyer w3 mapctBenHod Haamucu C.JM. Ca-
MoitnoBrda Ha Opomrtope «['ope u reHnii», oHa OblIa ogapeHa uM B 1967
r. Hekoemy bopucy BanepbsHoBy. CornacHo napcTBeHHOM Hagnucu f.A.
Panonopra Ha Gpomrope «Kak yBETHUUTH SHEPTUIO B3PHIBHBIX (TEIUIOBBIX)
nsurarenei» ona B 1974 r. crana nogapkom ans H.A. Bapeaposa. Ha nep-
BOW cTpaHuLe 00JI0KKH 3TOH OpOIIIOpBI UMEIOTCs Takxke aBrorpadsl M.H.
Bbananunoii-Koponesoit u A.T. T'arapuHoif. MOXHO NpeaNOI0XKUTE, YTO
MOSIBUJINCH OHU Ha Opomrtope ycruaMu H.A. Bapsapoga.

[ToTMHHBIMU <OKEeMUYY>KHHAMI», KOTOPbIE MNPHUIAIOT KOJUIEKIIHH
0c00y10 IIEHHOCTh ¥ YHUKAILHOCTD, SIBJISIOTCS OPOIIIOPHI U OTTHUCKH C aB-
torpagamu L{nonkosckoro.

HoBoe Gmorpaguyeckoe 3HaHHE HECeT HaJIHCh HA Opomrope «BHe
3emun»: «['opsuemy nocnepoBarento Moux uzaeu, I'eopruto Anap[eeBuuy]|
[oneBoMy oT aBTOpa 26 ([eBpains] 1926». Haubonee paHHHil N3 UMEBIITUX-
Cs1 10 CHX TI0p B HallleM pacIopsDKEeHNUH TOKYMEHTOB MO3BOJISUT JaTUPOBATh
Hadaio nepenucku Llnonkosckoro ¢ I'.A. [loneBsiM sHBapem 1927 r. Te-
Iepb UCTOPHUS UX HAYYHBIX KOHTAKTOB JOTOJHIIACH HEM3BECTHBIMHU IIPEXK-
ne ceeneHmsMH. [IpaBna, He clenyeT MCKII0YaTh U BO3MOXKHOCTH OIHCKHU
yueHoro — «1926» Bmecto «1927». Beumn ciy4an, Korja oH B Hadaie HO-
BOTO roja (WJIM HOBOTO Mecslla) MaIlMHAIBHO YyKa3bIBadl Tof (Mecsir)
MIpeAecTBOBABIIUNA. Takke HamvcaHWe MEePBOM YacTH JAThl «26) BIIOJIHE
MOTJIO MEXaHHYECKHU MOBJIeYb 3a co00ii ee ayOnupoBaHue U Mpu o003HaUe-
HuM roxa. Eme onna 6pomrtopa ¢ aBrorpadom Llnonkxosckoro «Boist Bee-
nenHoi. HewsBecTHbIe pa3ymHble cuulbl» Obuta mociana E.B. JlateiHuny,
o ybel obmielt penakmuerd B 1934 r. Beimen AByxToMHUK «/30paHHBIC
Tpynsl K.3. [lnonkosckoro». IlpuueM nocnaHa 6e3 KOHBEpTa WM O0EPTKH,
MIPOCTO TepBasi U MOCIEAHsS CTPAHUIBI OOJIOKKH OBUTH CKPEIUICHBI TI0YTO-
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BOI1 JIeHTOH (ee cieqpl COXPAHWINCH), Ha TOCIETHEH CTpaHWIle HaKJIeeHa
MapKa, MOoTalIeHHas TIOYTOBBIM IITEMIIEIEM, U HAAIUCAH aJpec MoryJare-
751, Yoxe 3Toi coOCTBeHHOPYYHOH Haanucu L{monkoBckoro Obu1o OBI AOCTA-
TOYHO, YTOOB! BBIIEIUTH HAa3BaHHYIO Opouropy w3 psga apyrux. Ho ona
OTMEYEHA €I1le OJHOW HEMOBTOPUMOM YEPTON — KapaHAAIIHBIMUA CTPOKAMU
Ha BTOpOH crpaHmue o610xkKu («Tompko Xopomras Mosi aBToOHOTrpadus
MOXET UCIIPAaBUTH yBJIeUeHHEe JoOporo npodeccopa. He ceiiuac, MmHe Heko-
I7la 3aHUMAaThCs 3TUMH MyCTAKaMU») U MPUIUCKOM Ha BEepXHEM IOJe mep-
Boi cTpanuibl TekcTa («Cracubo 3a MUCBMO M OT3BIB. LIMOJTKOBCKUIY).
Cyns no nare Ha nouroBoM mremmnene (15.01.1935), O6pourtopa 6buta m0-
cnaHa JlaTeiHUHY B oTBeT Ha ero mucbMo 08.01.1935. B Hem EBrenunii Bee-
BOJIOJIOBMY THCAJl O CHUJIBbHEHIIEM BIEYATICHHH, KOTOpPOE IIPOU3BENO Ha
Hero counHeHne [lmonkoBckoro «MoumsMm BceenenHoit». A myOmukanuen
aBToOMOTpaduu ydeHBI HaAMEPEBAJICS «MCIPABHTH» BBIBOABI Ipodeccopa
H.JI. MouceeBa, caenannsie B odepke «K.O. [{nomkoBckuii (omsIT Onorpa-
(ruecKoi XapaKTepUCTUKH)», KOTOPBIM OTKPHIBAJach IEpBasi KHUTA JABYX-
tomanka «M30panmble Tpymer K.O. Ilmomnkockoro». Hecormacue
[I110IKOBCKOTO ¢ HEKOTOPBIMH 3aKJIIOYEHUSIMH, K KoTopbiM npumen H.JI.
MouceeB, pa3MbIIUIAL O €ro JKU3HEHHOM U TBOPYECKOM IIyTH, KaK M jKena-
HHE YYEHOr0 0OHaPOIOBATh aBTOOHOTPA(HIO C 1IEJbI0 MOBJIHATh HA MHEHUE
yuTaTenell, KOTopoe MOINO OBl CIOXKHThCA y HHUX IOCIE TNPOYTEHUS
Ha3BaHHOTO Ouorpaduyeckoro ouepka, Gpaktel n3BecTHble. Ho momeniue
TOJIBKO ceifuac cTpoku L{nonkoBckoro Ha Gpourtope «Bosst Bcenennoit. He-
N3BECTHBIC PAa3yMHBIE CHIIBD) M3 «CEPOCKOW» KOJUICKIMH MOOYXKIA0T HAC
6otee TIIy00KO IPOHUKHYTHCS MEPEKNBAHUAME yUEHOTO.

OrpoMHYI0 HCTOPHKO-OMOTpaduiIecKyi0 LEHHOCTb IPEICTaBIISIOT
JIBa OTIENBHBIX OTTHCKA. B omHOM — m3 IV Toma TpynoB Otnenenus ¢u-
3ndeckux Hayk Mmmeparopckoro OOmecTBa soOuTeneil ecTecTBO3HAHMS
(1891) — ObLIM cBenCHBI ABE CTAThH LIMONKOBCKOTO «JlaBlIeHHE KUIKOCTH
Ha PaBHOMEPHO JABMXKYIIYIOCS B HeH IUIocKocTh» M «Kak mpemoxpaHuTh
XpYTKHE U HEXHBIE BEIIX OT TOIYKOB M yAapoBy». pyroit — u3 xypHaia
«Hayunoe o6o3penue» (1903) — BocnpomsBogmn TekcT craTbu «Compo-
TUBJICHHE BO3JyXa M BO3JyXOIUlaBaHHe». Ha cTpaHHIIaX OTTHCKOB yUeHBIN
chenan COOTBETCTBEHHO IOMETKU «EIMHCTBEHHBIM OYEHb HYXKHBIM» H
«EQMHCTBEHHBIN 3K3eMIUIAp». DTH 3alliCH HE COBCEM TOYHBI — y Llwomn-
KOBCKOTO OBUIO €Ile 10 OAHOMY JK3eMIULIPY Ha3BaHHBIX OTTHUCKOB (OHH
xpanstcs B ApxuBe PAH). CpaBHeHHe «cepOCKHX» M «POCCHHCKHX» OT-
TUCKOB IPHUBEJIO K MOTPsACAIOIIEMY OTKPBITUIO. Ecian «poccuiickuil» oTTUCK
OTpa3wI MOCJIEAHIO cTajuio paboThl LIMOIKOBCKOrO HaJ TEKCTOM CTaThu
«JlaBrieHHe KUAKOCTH Ha PaBHOMEPHO JBUXKYILYIOCS B HEH MIOCKOCTBY», TO
«cepOckuil» OTTHUCK, HA0OOPOT, COXPAHMI CIIE/ABI MOCJIEAHEH TBOPUYECKOM
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BOJI aBTOpa B MCTOpUH cTaThl «Kak NMpemoxXpaHUTh XpyNKHE M HEKHBIE
BEIM OT TOTYKOB M YAapOB», JOHECS 10 HAC OKOHYATEIILHbIH, HEM3BECTHBIN
pasee BapuaHT ee TekcTa. OH BO3HUK B PE3yJIbTATE JOMOTHEHHS II€YaTHOTO
TEKCTa €Iie OJHWM IPEUIOKCHHEM, IPHUIHCAHHBIM KapaHmamoMm: «bymy-
mee MPUMEHEHHE 3TOTO INPUHINIA — B NPEIOXPAaHEHHH 33aTMOC(HEPHBIX
ITyTEIIECTBCHHNKOB OT ACHCTBUSI YCHJICHHOTO YCKOPEHHS IBIDKCHUS TPHU
nosiere (BO BpeMsl B3PBIBAHUS )».

B Texcrax crateil «JlaBieHHE JKUAKOCTH Ha PaBHOMEPHO IBHKY-
mryrocsi B Heil mockocTs» U «CONpOTHUBICHHE BO3JyXa M BO3IyXOIUIaBa-
HHE» B  «CEpOCKUX» OTTHCKaX HEU3BECTHBIM JIUIIOM H3MEHEHBI
o0o3HaueHHs: B (hopMysiaX U BHECCHBI MCIPABIICHHUS CTHIMCTHYECKOTO Xa-
paktepa. OHM SIBHO FOTOBWJINCH K ITyOJMKalMM, HE UCKIIOUeHo, yro E.B.
JIaTBIHUHBIM WM KEM-TO U3 €ro OKpyxeHus. M3BectHo, uto netom 1935 r.
B pacnopsokeHuH JlaTeiHMHA ObUTO 9 OpOIIIOp M OTACTBHBIX OTTHCKOB
[{ronkoBCcKOTO. YUUTHIBAS, YTO Ha3BaHUSI OOJBIIMHCTBA U3 HUX COBIAIAIOT
C 3aroJOBKaMH 3K3EMIULIPOB, HAXOAAIMIMXCSA B «cepOCKON» KOJUIEKIHH, C
OOJIBIION BEPOSITHOCTHIO MOXKHO JIONTYCTHTh, YTO IIOCIETHHE OKa3alHCh B
Hel BMecTe C TeMH MaTepuanamu JIaThIHHHA, KOTOPBIE YK€ OIHCAHbI U O
KOTOPBIX Pedb elle BIEPEeaH.

Ecnu nopnuuHOCTH aBTOrpadoB I{HOJIKOBCKOrO Ha YHOMSHYTBIX
OpolIopax He BbI3bIBACT HUKAKHX COMHEHHI, TO IapCTBEHHAs HAINUCh Ha
Oporrtope «/lononHeHne Kk 00pPa30BaHUIO COJIHEYHBIX CHCTEM» — Ouepes-
Has [IOJJIEJIKA. Hctopus pacmpoctparenus ¢ 2001 r. moaaeasHBIX aBTO-
rpadoB L{nonakoBckoro moppoOHO OmMcaHa B CTaThe aBTOPA HACTOSIIIETO
noknana «MeToasl BEIABICHUS HoAaeibHBIX aBTorpador K.3. Llmomkos-
ckoro (KocmonaBTHka u KymnbTypa. MaTtepuansr ceknuu 10 XXIX Axane-
Mudeckux UteHni mo kocMoHaBTuke. M., 2005. ¢. 156—194). Haxonsmmasicst
B KoJuIeKIuu Opouropa LIMomKkoBCKoro ¢ mojiessHpIM aBTOrpad)oM yIeHo-
ro m3BectHa ¢ HOsO0ps 2006 r., xorma oHa OBDIa BBICTaBIicHa Ha eBay-
UHTEpHeT-ayKIHoHe (00bsiBIeHHass cToMMocTh $1199,=) co cchuikoil Ha
caiir www.maxuta.com. [lo HaBeZIeHHBIM MHOIO CIIpaBKaM JIMIIO, CKpPBIBa-
Ioleecs 1Mo MHTEPHET-UMEHEM «maxuta» (ero ciiefbl BeIyT Ha YKpauHy),
JABHO CIBIBET B KPYrax CEphe3HBIX KOJUICKIIMOHEPOB M3TOTOBHUTEIEM
¢anpmmBEIX pykomuceid. COBEpIIEHHO OYEBHIHO, YTO OBIBIIHHA Biajelnel]
HaIed KOJUIKIIMHM He JoraabBayicss 06 3ToMm. He crany ocTaHaBiIMBaThCS
Ha HECBOWCTBEHHBIX [[MOJIKOBCKOMY 0COOEHHOCTSIX Tpad)uKH MOJJIEIEHOTO
aBrorpada (3a moJpoOHOCTSAMH OTCHUIAI0 K CBOEW HAa3BaHHOH BHINIE CTa-
Tbe). B 10Ka3aTenscTBO €ro moJAenbHOCTH INPUBEAY HECKOJBKO TOBOJIOB
rpaMMaTHYECKOTr0, JIMHIBUCTUYECKOTo, opdorpaduueckoro u HcTopuye-
CKOTO XapakTepa, NMPOIMTHPOBAB HAINCHh U BBIICIUB XKUPHBIM IIPUPTOM
HecooOpazHocT: «Azekcannpy PomanoBuuy bensiey! C mnoxenanuem
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JaTbHEHIINX TBOPUECKUX TPYIOB M YCIIEXOB, Ha 3TOM OJIaropoxHOM IIO-
npumte, ¢ yBakenneM K. Iliomkosckmit 17 mast 1931 r.». InonkoBckuii
ObLT OE3YIIPEUYCH B PACCTAHOBKE 3HAKOB IPETIMHAHMS M TAKOW HEOPESIKHOCTH
KaKk HEyMECTHas IepBas 3aIsiTasi HUKorzaa Obl He JOImycTHi. YemoBek Tod-
HBIX CIIOBECHBIX (OPMYIHPOBOK, OH HHKOTJAa HE MOCTPOmI OBl (pasy, B
KOTOpOH yKa3aTeIbHOE MECTOMMEHHE «3T0» ObuIo OBl ymoTpebieHo 0Oe3
yKa3aHUs Ha KOHKpETHbIH npeamet. Hanucanne dpamunun I{nonkosckoro ¢
MIEPBBIM JIECATEPUYHBIM (1) U BTOPHIM BOCBMEPHYHBIM (M) — Cylasl Hejle-
IUIIA, TOCKOJIBKY ITPOTHBOPEYHT MpaBHIaM KakK CTapoil, Tak ¥ HOBOH opdo-
rpapun. [lo 14.02.1918 r. damunus umena HanucaHue «L{ioaKo6CKiu»,
notoM — «l{uonxosckuti». YUeHbI PUHSI HOBBIE TpaBuia opdorpadun
cpazy u 6esoroBopouno. C 04.02.1919 r. on mucan TOJIBKO mo HoBO#
opdorpaduu, He AOMycKask apXau3MOB B MPABONMCAHUH JaXe TI0 paccesH-
HOCTH, U noanuckiBancs «l[{uoaxoeckuti». I Hakoren, B 1931 r. llunonkos-
ckuii u benseB eme He Obutm 3HaKoMbl. VX oOmeHwe Hagamoch
27.12.1934 r., xorna benser mpucnan L{rmonkoBckoMy cBOE IIepBOE MHCEMO.

K Opomrropam 1 oTAEIBHBIM OTTHCKaM cTaTeii [{[HoIKoBCKOro B KO-
JIEKIIMY TPUMBIKAIOT NMEPUOJMYECKHE U TMOBTOpsoluMecs u3nanus 1893—
1936 rr., B KOTOphIX MyOiuKoBanuCh cTatbu l{nonkoBckoro: «Hayka u
xm3Hb» (1893/44, 45, 46. «TsroreHue, KaK TIaBHBIH UCTOYHUK MHPOBOU
sueprumy»); «Hayka n xusap» (1893/51-52. «Bo3MOKeH JIH MeTainye-
ckuil adpoctaty); «Hayka u sxusuby» (1894/43-44, 45—46. «Asporuia, win
nTHnenoo0Has (aBUaIlMOHHAA) JIeTaTeIbHAas MAaIIMHAY); «3HaHHUE U UCKYC-
ctBo» (1905/8. «Mertammndecknuii BO3AYIIHBIA Kopabiby); «Bo3ayxormiasa-
tenb» (1905/3, 7, 10. «Aspoctar W a’poruiany); «Bo3myxoruiaBaTeib»
(1910/2. «PeakTuBHBIN MPHOOP, KaK CPEACTBO TMOJETA B IIYCTOTE U B aTMO-
cteper); «Bosmyxomnasarens» (1910/11. «MeTammmaecKuii adpocTar, ero
BBITOZIBI M TpeuMmyniecTBa»); «TexHuka Bo3ayxomnaBanus» (1912/3.
«YCTpOMCTBO JIETATEIBHOTO alllapara HAaCeKOMBIX W IITHI[ M CIIOCOOBI HX
moJsietay); «BosnyxormnaBanue» (1924/6—7. «YUetbipe cmocoda HOCHTHCS
Hax cymeit u Bojoi»); «Oronex» (1926/14. «Vcropus Moero nupuxad-
ns1»); «Pabouee mzobperarenpctBo» (1931/17. «l"a3pl qia aupuxabneit —
refuii nim Bogopoa»); «PeaktusHoe nrmxenue» (Co. Ne 2. 1936. «Tpymasl o
kocmudeckoi pakete (1903—1927)» u «TOTUIMBO AJIST PAKETHI»).

B sToM Onoke BbIENAETCS KOPPEKTYPHBIH HK3eMIUIAp COOpHHUKA
«Pakernas Texanka» (Bemt. 1. 1936) co crarbeit yueHOro «HEprus XMMH-
YEeCKOro COEJMHEHNS BEIIECTB M BHIOOP COCTABHBIX YacTel B3phIBa VIS pa-
KeTHOro npurarens». Kpome Hee B cOopHuk Bomum cratebu M.K.
Tuxonpasosa, B.I1. Jlynakosa, FO.A. ITlo6enonocueBa. COOpHUK HaXOTUJI-
csl B pyKax Ha3BaHHBIX aBTOPOB, KXKIBIH W3 KOTOPBIX NMPOBEPHII MTPABUIIb-
HOCTh Habopa TeKCTa CBOEH CTaThH, PaclMCaBIINCH B 3TOM 16—17 okTs0ps
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1936 r. Ha COOTBETCTBYIOUINX CTpaHUIAX. TeKkcT crarteu L{moixoBcKoro
BBIYUTHIBAN U IIPaBUI THXOHPABOB.

Kak m B cimyuae ¢ Opomrtopamu [[HOIKOBCKOTO, MOXHO OTMETHUTH
HaJIMYie TIOMETOK Ha HEKOTOPBIX M3 HAa3BaHHBIX IMEPHOJMUECKUX M3TaHHUH.
Orto nMbO HANMMUCH TPEXHHUX BIAACTBIEB (YnTarelei), Tubo ImedaTd H
mramnsl («Pusndecknii kaduaeT. brubmmorexa Hinkeropoackoit My ckoi
ruMHa3uny, «bubnuoreka Hwukeropoackoro o0IMIETOCTYMHOTO KiyOay,
«DyHnamenTaneHass bubmuoreka Hwmkeropoackoro ['ocynmapcTBeHHOTO
VYuusepcurera HB. Ne 96»)

Eme onun Gitok nznanuii Tpynos L{nonkoBckoro o6pasyror kuura 1-
s «llenbHOMeTaIIMYECKNUH ANPHKaOIIb» ABYXTOMHUKA «V30paHHBIE TPYIbI
K.3. LHuonkosckoroy» (1934), dpakcummnbHoe uznanue oportop «Hceneno-
BaHNE MHPOBBIX NPOCTPAHCTB PEAKTHBHBIMU NpHOOpaMu», «Kocmmdaeckne
paketnbie moe3na» u «llenn 3Be3gomnaBanus» (1977) u cOOpHUK HAyIHO-
¢anTacTueckux npousBeneHuit «IlyTe k 3Be3mam» (1961), KoTopHIii BEIIE-
JSIeTCsl HAJIMYUEM Ha TIepBOM CTpaHHIE aBTOIPa(oOB COBETCKMX KOCMOHAB-
TOB, B ToM unciae FO.A. INarapuna, B.M. Komaposa, A.A. Jleonosa, I1.1.
bensesa u np.

K mewyaTHeIM M3IaHHSIM B KOJUIEKIIMHM OTHOCATCS TaKXkKe >KypHal
«3Hanue U uckyccrBo» (1905/3) ¢ 3amerkoit «Bo3nymHsiid kopadap Lnon-
KOBCKOT0», B KOTOPOH c000IIanock 00 ouepeslHOM pacCMOTPEHUH TIPOEKTa
ydyeHoro Ha 3acefanuu VII Bo3zgyxormaBaTenbHoOro otaena Mmneparopcko-
IO PYCCKOrO TEXHHYECKOTO OOLIECTBa, M THUMOrpad)CKHe DK3EMIUIIPHI MPH-
BercTBuii L{monkoBckomy unmeHoB Kamyxkckoit FHOOwmieitHOW KoMmMuccHn
(oMH 3K3eMIUISIP U3 TPEX Hale4aTaHHBIX), & TakKe pabouMX M CIyKallux
Kay>KCKOW Tunorpaduu (OAWH U3 MATH HalleYaTaHHBIX 9K3EMIUISIPOB).

W, Hakonel, nocneHuH OJOK MaTepualioB B KOJUICKIMH, 3HAYCHHUE
KOTOPOT'O TPYJHO TE€PEOLEHHUTh, PYKOIINCH, OTPA3HUBIINE UCTOPHIO U3aHUS
KHUTH 2-i «PeakTHBHOE JABW)KEHHME)» IBYXTOMHHMKA «VI30paHHBIC TPYABI
K.9. Huonkosckoro» (1934). Cpean HUX CTpaHUIA aBTOPH3OBAHHOW Ma-
IIMHOMUCH € TeKCTOM npeaucioBus E.B. JlaTeiHMHA U pegakTOpCKue pyKo-
mucu  pabor «VccremoBaHHME MHPOBBIX IIPOCTPAHCTB PEAKTUBHBIMU
npudopamm» (1926) u «HoBelii asporuiany, npeacTaBisionme codoii crpa-
HUIIBI COOTBETCTBYIOMIMX Opomrop [[HOIKOBCKOTO ¢ MHOTOYHMCICHHBIMH
momerkamu @.A. Ilannepa, caeTaHHBIMH B X0l MOJTOTOBKH TEKCTOB K
nyOnmukanuu. Jlo cux mop Msl pacrosaraiy TOJIbKO pe3yJbTaToM pelaKTop-
ckoil nesirensHOCTH Llannepa — camoil kHuroi m3Opanubix pabdor L{mos-
KOBCKOTO II0 PaKeTHOM TEXHWKE W KOCMOHAaBTHKe. Terepb B HamieM
pacIopsDKeHUH TO, YTO NPUHSATO HA3bIBAaTh 3€pKAJIOM TBOPYECKOT'O IPOILEC-
ca. Xodercs HaJesThCs, YTO OyIyIIMM HCCIIEIOBATEINSIM yIACTCsl pasIiisi-
JIETh B HEM «CIUIETEHbE JYM» JIBYX BEJIMKHUX TBOPIIOB KOCMOHABTHKH.
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Ocraetcst 706aBUTH, YTO K KOJUICKIIHHU TIPIJIOKEH CaMOAETHHBIN Ka-
TaJIOT MaTePHAIOB, COCTABICHHBIN HA aHTIMICKOM S3bIKE B O()OPMIICHHBIN
IO TIpaBHWJIaM, IPUHATHIM Ha ayKIHMOHaX. B Hem moj myHkTOM 1 ABaXkasl (B
YBEJIMYCHHOM W B YMEHBIIEHHOM BHE) BOCIIPOU3BEACHHI YETHIPE CTPaHU-
Bl TOANIENBHBIX aBTorpados L{monkoBckoro. B camoif Koyuteknnu OHU OT-
cyrcTBy0T, HO B TOM, uyto oHHM HEIIOJJIMHHBIE, comHeHmii Her.
Hanuuue karanora HEBOJILHO BBI3BIBAET BOMPOCHI, KEM U C KAKOH II€JIbI0 OH
OBUT COCTaBJICH, KyJa IMOJCBAIKCH MOJCIbHBIC aBTorpadsl. OTBETOB Ha
HMX IIOKa HET.

B 1ienoM KoJUIEKIMS TPOU3BONT BICUYATICHHUE CIyYaiHON mox0op-
ku. Ho B 00mmeit Mmacce 10CTaTOYHO M3BECTHBIX MATEPHATIOB €CTh HECKOJIb-
KO YHHKATOB, KOTOPBIC CYIIECTBCHHO TMOMOJHWIA HCTOYHUKOBYIO 0a3y
JKU3HHU U JeATeabHOCTH 1{nonkoBckoro. Hanwune B KOJUIEKIUN MOAAEIIBHO-
ro aBrorpada y4eHOTO — OTPAKCHHE OMACHOW IO CBOEMY pa3pyIINTENb-
HOMY aHTHKYJIbTYPHOMY [ICSHCTBHIO TEHICHIWH — TOTOBHOCTH K
(danbcupuKau UICTOPUHU paar HAKUBBI WK B CHITY HETTPO(eCCHOHATI3MA.

B.U. BEPHAICKUM — YUYEHBI, KOCMHUCT, IATPUOT
(K 150-JIETHIO CO JHSI POKIEHUS)
T.I'. I'pymeBunkas

Brnagumup MBanoBuu Bepuaackuii, 150-netue co AHS POXKICHHS
KOTOPOTO MBI OTMEYaeM B 3TOM T'OJTy, I3BECTEH KaK BETHKHI YUeHBIH U BBI-
Jaromuiica MpiciuTenb. OH — OCHOBOIOJIOKHUK LIENOT0 psjia HayK 0 3eM-
JIe, co3JareNb yUeHHUsl O )KMBOM BemecTse, bnocdepe u Hoocdepe. Ho on
e — OJUH U3 KPYNHEHWIINX OpPraHu3aToOpOB HAyKH, U OH — 4YEJOBEK, IS
KOTOpOro OBUIM PaBHO BA)XKHBI KaK HaydHBIC, TAK U MOJIUTHYECKHE HHTEpE-
cbl. BepHajckuii — maTpHoT, BCS )KM3Hb KOTOPOTO ObLIA MOCBSIIEHA pa3-
BUTHIO W IIPOIBETAHUIO POJHON CTpaHBl. A POAWMHON M1 Hero ObLia M
Poccus, u Ykpauna. IMeHHO 1103TOMY €ro uMsi HOCAT HCTUTYT reoxuMuu
u aHanutuueckoi xumun PAH, MHCTHTYT OOImieit 1 HeOpraHH4ecKou Xu-
Mun HarmonansHON AkanemMuu HayK Y KpauHbl, TaBpudeckuii HallMOHab-
Helli yHUBepcuteT B CuMmbeponone, ['ocynapcrBennsiii ['eomormaeckunit
My3eit, HammonanpHas OuOnmoTeka YKpawWHBI, YKpawHCKash aHTapKTHUe-
CKasl CTaHI, yIuIs! U mpoctekTsl B Mockse, Kuese, Cumpepomnorre.

[Tonnmanue marpuoTusma Kak jaen Bo Omaro Pomunbl ObuTO AuIst
Bepnanckoro oTHOAb He ciaydadHbIM. CeMbsi, B KOTOpOH OH poawics U
BBIPOC, 3110Xa, B KOTOPYI0 (hOpMHpOBANOCH €ro MHPOBO33PEHHE, MPOCTO
UCKJIIOYANIH APYTYIO NO3HULHUIO.
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Joar mepea HapoAOM 3acTaBiislil 4acTb POCCHUMCKUX YYEHBIX IOJ-
JepKUBATh PEBOJIOIIMOHHBIC OPTaHU3ANN CBOCH ITyONHINCTHYECKON Ies-
tenpHOCTEIO (MILM. CeuenoB, K.A. TumupsseB), naxe HampsMmyro
y4acTBOBaTh B peBooinonHoN 60ppde (H.A. Mopozos, H.U. Kubaxpumna).
Ho OonmpImmHCTBO IpHACPKUBAIOCH OOIIEIEMOKPATHYECKIX yOSKICHUN U
COCTaBIIWIO TO OOIIECTBEHHOE TEYCHHE, KOTOPOE MBI HAa3BIBAEM PYCCKUM
TUOepanu3MoM. YUeHBIC-THOePaabl CTOSUIM HA TBEPIBIX CIUECHTHCTCKUX
MO3UIUAX ¥ OBLIH YOEKICHBI, YTO MIMEHHO HayKa PEIIUT BCE YCIOBCUCCKUC
MpoOJIEMBI, B TOM YHCIC U COIMATIbHBIC. JTH YCTAaHOBKH B TOJIHOM Mepe
pasaensan oren B.M. Bepnaackoro — lBan BacunbeBuu Bepnaackuii,
npogeccop MoNUMTHYSCKON SKoHOMEHM B [leTepOyprckom suiee U TexHomo-
THYECKOM WHCTHUTYTE, TAK)KE CIY>KUBUINI B MUHUCTEPCTBE BHYTPEHHUX JIE]
Y TMPUHUMABIINH yJacTHe B HEKOTOPHIX pedopmax Anexcanapa II. Taxke
OH OBLT M3aTeNIeM M PENaKTOPOM €XKCHEACTbHUKa « DKOHOMHUYECKUH yKa-
3arenby (¢ 1856 1.), moke — xypHaIa « OkKoHOMHCT» (¢ 1858 T.), OBIBIIIX
TUTTUYHO TIPOCBETHTEIBCKUMH H3JAHUSAMH W TOJH30BABIIUXCS OOJBIION
MOMYJISIPHOCTBIO CPEU IeMOKpaThudeckoil nuremnurenunn Poccun. Kpome
toro, V.B. BepHaackuii Obu1 wieHOM BoibHOTO »KOHOMHYECKOTO 0O0IIe-
CTBa, U3BECTHOT'O OIUIOTA OTIO3HILIUH.

Brnanumup BepHanckuii, poquBIIMICA U BOCIIMTHIBABILIUNICS B TaKOH
ceMbe, He MOT' He Pa3JeNIATh 3TUX YCTaHOBOK. bojblioe BIUsSHHE Ha MOJIO-
noro Bepnanckoro umen ero asas E.M. KoponeHko, yBlekaBIIUics ecTe-
CTBEHHBIMH HAayKaMH ¥ CYMEBIIUWA TPUBUTH OTy JOOOBH CBOEMY
IeMSHHUKY. O4eBUAHO, YTO UMEHHO OTEl U s, 3TH JIBa HE3aypsIHbBIX
YeNoBeKa, OKa3ajdH OIpeeIioNiee BIUsSHIEe Ha (OPMHPOBAHHE MHPOBO3-
3penus Bepraznckoro. Eciu oten mpoOynun y Hero WHTEpeC K TyMaHUTap-
HBIM HayKaM, (QHIOCO(UH, TOIUTUKE, TO AAI — JIO00BH K MPUPOAE, €
TailHaM, a TaK)K€ CMEJIOCTh MBILUICHUSI.

[Honauany ka3zanocs, yTo Biagumup noieT no cTornaM cBOEro oTua.
Bripocmuii B YkparHe U CUMTABIINIA €€ CBOEH pOIMHON, OH OyaeT a0 pe-
Bororuu 1917 1. GOpOThCS MPOTHMB HACWIBCTBEHHOW pycHU(HUKalnHW, 3a
IIpaBO HapoJa TOBOPUTH M MHCATh Ha POTHOM s3bIKe. B mociepeBomonnoH-
HOE BpeMsi OH MHOTO€ CZIeJIaeT /sl pa3BUTHS CHCTEMBI BbICIIEro o0pa3oBa-
HUs YKpawHbI, CTaHET OJHUM W3 CO3JaTelied M TEPBBIM MPE3HIESHTOM
YkpauHckoit akagemun Hayk. Ho u marpuorom Poccum oH ObUT HE MEHB-
M. ['MMHa3ur0 OH 3akaHumBan yxe B [lerepOypre, B 0OCTaHOBKE IOIB-
€Ma PEBOJIIOLMOHHOTO ABMKEHUs. JleMOHCTpanus cTyieHToB Ha KazaHckoi
miomaau, npouecc Bepol 3acynuu npusiekanu BepHaackoro v BbI3bIBAIU
ero ropsuee couyBctBre. [loaTomy, XoTs BepHaackuii u BRIOpan K 3TOMY
BPEMEHH IS ce0sl MPUOPUTETOM 3aHATHS HayKOW (BO MHOTOM Ha 3TO IO-
BIHsIa pyx0a ¢ ero ogHokimaccHukoM A.H. KpacHOBBIM, opraHm30BaB-
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M KPY’>KOK TI0 W3y4YCHHIO NPUPOIBI U €CTECTBO3HAHMS), OH OymeT mpo-
JOJDKaTh W CBOIO OOIIECTBEHHO-TIOJUTHYECKYIO JESTENbHOCTh, KOTOpPas
MIO3KE CJIIEJIACT €T0 OJHUM M3 CO3JaTesieil M NMUAEepPOB MapTHH KOHCTUTYIIH-
OHHBIX JIEMOKPATOB (KaIeTOB).

Iocne oxonuanus [lerepOyprckoro yHHBepcHTETa OH MHOTO pado-
tas1 B KomureTe rpaMOTHOCTH, aBTOHOMHOM OpraHe BonbHOTO 3KOHOMMYe-
ckoro obmiectBa. A craB BiajenblieM MMeHHs B TamOoOBCKoW TyOepHHH,
Hayasl paboTaTh U B 3eMCKHX YUPEKACHHSIX, MHOTO Pa3MBIILISS O TOM, KaKk
JIOJDKHBI Pa3BHBATHCS OOIMIECTBO M TOCYAapCTBO. JTa padoTa cTaja HEerio-
XO# IIKOJIOH MOJMTUYECKOTO Pa3BUTHS, HO YK€ HE MOIJIA yJOBJIETBOPUTH
Bepnanckoro. Hagano 1900-x rogoB — BpeMsl yCHJIEHHUS! PEBOTIOLIMOHHBIX
HacTpoeHuil B Maccax. BepHanckuii mpoaomkan paboTaTh Ha 36MCKOM MO-
TIPUILE, 3aBOEBAB TIOJIOKECHUE OJHOTO M3 BUAHBIX MPEACTaBHUTENCH ero pa-
JIUKaIBHOTO Kphiia. B mrone 1902 r. wacThio uOepansHOW HHTESIUTHT CHIINA
OBUIO MPUHATO perIeHne 00 M3AaHUM 3a TPaHHULEH KypHaa, KOTOPBIN pac-
CMAaTpHBAJICS KaK MEPBBIN MAar K 00beJMHEHHIO TNOEpaIbHbIX cril. M3nare-
neM kypHanma «OcBoOoxaeHue» Ha cpexactBa 3emieB cran [1.B. Crpyse.
XKypran oO0benuHNIT BOKPYT ceOsl 3eMIEB-KOHCTUTYIIHOHAINCTOB U YacTh
JIeMOKPAaTU4eCKOIl MHTEIUIMTeHIINM (TaK Ha3bIBaeMbIX OCBOOOXAeHIEeB). C
Havaia 1903 r. sxypHaJ IPUCTYIIII K CO3[IaHHIO HEeJIeraabHOMH JIHOepanbpHON
opranmzaiun. 2022 urons 1903 r. B [lIeeiinapuu, B paiione Illadraysena
IpolIa BCTpeya 3eMIEB 1 OCBOOOXKACHIIEB, HA KOTOPOil 1 Oblia 00pa3zoBa-
Ha OpraHu3anus, nojgyuuBiias Ha3zBaHue «Coro3 o0cBOOOXaeHUs». Llenbio
ee ObUIO0 OOBEIMHEHHE 110 BO3MOXKHOCTH BCEH JIEBOH OIIO3UIMK HA TTOYBE
o0meit 3a1aun — OOpBHOBI 32 IEMOKPATHUECKYIO0 KOHCTUTYLMIO TIPOTHB Ca-
MozepxaBus. DTa BCTpeuya, Ha KOTOpPOMl NMpUCYTCTBOBal U BepHajuckuid,
nMesa pelaroiiee 3HaueHue Il TMOepaIbHOro ABMKeHHs. Ee ygacTHUKH
HE TOJBKO NPHU3HAIM HEOOXOJMMOCTh KOHCTHTYLMH, HO W OIPEACIWIN B
Ka4eCTBE TAKTHUECKHUX CPEICTB HEJIETaIbHbIC METOAbI OOPHOBI.

B 1906 r. Bepranckuii n3bupaercsa @wieHOM 1'ocyaapcTBEHHOTO CO-
BETa, BBICILIETO 3aKOHOCOBEIATENILHOTO Ooprana Poccuiickoil uMmnepuu, ax-
TUBHO yYacTByeT B MOJIEMHKE [0 arpapHoOMy BOIIPOCY, IOANEPKHUBAET
IIPOEKT O MOMOIIH T'OJIOAIOIINM, BEeJET PEIINTENbHYI0 O00pr0y 3a OTMEHY
CMepTHOH Ka3HH. JTa paboTa MO3BONIMIA MPOSBUTHCS KadyecTBaM BepHan-
CKOTO-TYMaHHUCTa. A BeIlb 3Ta OOIIECTBEHHAS JESTEIbHOCTb, ClIEIaBINast ObI
YeCTh JII0OOMY TOJINTHKY, Oblja JIMIIb YacThIO €ro JKU3HH U ITOBCEAHEBHOM
pabortsl. Bee xe, B nepByto ouepens, BepHanckuii 0bu1 yuensiM. Hauas c
mpuBat-noneHTa, B 1912 r. on cran akagemukoM. OH MHOTO paboTtan B 00-
JlacTH MUHEpaoruu, kpucramiorpaduu. I1ozxe oH cTall OCHOBOIOJIOKHH-
KOM TEOXMMHH, HM3ydalollell  XMMHYECKMH CcOCTaB  3eMiM, |
OMOT€OXMMHN — HOBOH HayKH, M3y4alolleld XMMHYECKHH COCTaB >KHBOTO
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BEIIeCTBA M F€OXMMUYECKHE TPOIECCH, IIpoTeKaromue B ouocdepe 3emmu
TP YYaCTHH KUBBIX OpraHu3MoB. B pesymberaTe B 1920-€ roas! MOSIBHIIOCH
€T0 YUYeHHE O )XKHBOM BeIecTBe, Orocdepe u Hoochepe. B 310 ke Bpems oH
MIUIIET OEeJNBIH Psi TIyOOKHX, MHTEPECHBIX CTAaTeH IO BOIPOCAM HCTOPHUH
HaYKH, CBA3M HayKH, ¢punocodun u peaurud. [1o3ToMy mopaxxaet u morpsi-
caeT paboTOCIIOCOOHOCTh 3TOTO YETIOBEKA, IPUUEM OH COXPAHMT €€ 10 KOH-
na cBoed xu3HH. VIMEHHO 5TH PabOTHl M CAENaNM YYSHOTO OJHUM H3
spyalimux mnpeacTaButenell kocmusma B Poccun. B smBape 1911 r. Ha
MOCKOBCKHI yHUBEPCHUTET, B KOTOPOM OH padoTan ¢ 1890 rona, oOpymiu-
JIUCh PENpeccHy BIacTed, ObUT HAaHECEH yJap MO YHHMBEPCHUTETCKOI aBTO-
HoMuu. B 3Hax mporecta 108 npenonaBarenel NOKMHYIU yYHUBepcUTeT. B
ux uucne O6bu1 u B.M. Bepnanckuii. Taxke OH ObLI HCKIIOYEH M3 YMCIIA
yieHoB ['ocynapcTBeHHOTO coBeTa. B cBsi3u ¢ 3TuM oH mepeexain B Ilerep-
Oypr, Te Hadagx BECTH OOJBIIYIO HAYYHYI0 M HAyYHO-OPTaHH3aTOPCKYIO
paborty.

B 1915 r. Bepranckuii BHOBR ObUT m30paH wieHOM [ocymapcTBeH-
HOTO COBETa B COCTaB YKOHOMMUYECKOH KOMHCCHH, IPHHUMASI CAMOE€ aKTHB-
HOe ydacTHe B OOCYXIOEHHH II€JIOTO psAa BONPOCOB: O pabote
I'eonornueckoro kKoMuTeTa, (GPUHAHCOBOM IOJOKEHHU POCCUICKUX YHUBEP-
CUTETOB, YCTaBE HAYYHBIX yUPEXIEHHH U y4yeOHBIX 3aBElEHH, OTCTanBajl
MHTEPEChl YYEHBIX M IMpenojaBaTesell BBICIINX y4eOHBIX 3aBEACHHMH, y4H-
TeNel IIKOJI, Malo3eMeNIbHBIX KpecThsaH. OH pa3MBIIUIAT O IpobieMax oT-
BETCTBEHHOCTH YUYCHBIX 3a CyAbObI yesioBeuecTBa B Poccuu, 0 poii HayKu B
00IIIecTBE M CBSI3H €€ C HPABCTBEHHOCTEHIO.

B utone 1917 r. BepHaackuii 3aHsu1 TOJDKHOCTh TOBapuUIlla MUHUCTpA
TIpocBelieHnst BO BpemenHOM mpaButenbeTe. [Ipy akTHBHOM coneicTBHU
Bepnasickoro 0bu1 OTKpHIT [lepMCKHMii YHHBEPCHUTET, TOJHAT BOIIPOC 00 Op-
raanzanun Akanemuii Hayk B [ py3un, Ykpaune u Cubupu. [TokunyB mocne
pesomrorir 1917 r. [letepOypr, oH BeleXad Ha for u B Mac 1918 r. 3aHsuics
opraHu3anueil YKpauHCKON axkaJeMUU HayK, IEPBBIM IIPE3UACHTOM KOTO-
poii oH 6611 n30paH. B 3TO X BpeMs, pa30yapoBaBIINCH B ACHCTBHUIX Map-
THUU KaJIeTOB, OH 3asBHJI O BBIXOJIC U3 HEe, IePecTaB 3aHUMATHCS aKTUBHOU
MOJIMTUIECKO aedarenbHocThi0. K 1920 1. oH okazancs B Kpeimy, rae ctan
pextopoMm TaBpuueckoro yHuBepcutera. [lanerne Bpanrens He 3acTaBHio
ero MoKuHyTh PomuHy (kak 310 caenan ero ceiH). B 1921 roxy o BepHycs
B MOCKBY, IOCBSTUB CBOIO XH3Hb HAyKe U HAYYHO-OPraHU3aTOPCKOU Aed-
TesibHOCTH. Penpeccuii emy ynanoch u3bexars Gnaronapst 3aCTYHHUYECTBY
€ro yueHnka — Hapkoma 3apaBooxpanenus H.A. Cemamiko.

OrpoMHO# 3acioyroil yueHoro siBuioch cozganue B 1915 rogy Ko-
MUCCHHM IO M3Y4YEHHUIO €CTECTBEHHBIX IPOM3BOAMTENBHBIX cuil Poccun
(KEIIC), ocHOBHOI1 3a1a4ueil KOTOpOH CTall y4eT BCeX MPUPOIHBIX PECYpCoB
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ctpansl. biaarogaps emy, eme B 1909 r. Opua coznana PagmeBas komuccns,
HadaliCh paJueBble SKCHECIUNNH, OBLIM 3aJI0XKEHBI OCHOBBI PaJNOIOTHH
Kak Hayku. MIMeHHO B PagueBoM HMHCTHTyTE, KOTOPHIM PYKOBOAMI aKaie-
MuK 710 1939 r., B 1938 1. mosiBuIICS NIEpBbI DUKIOTPOH, a B 1940 r. OH BHI-
CTYNHJ HWHHIMATOPOM DPAa3BEPTHIBAHMS HCCICIOBAHUH YpaHa C IEIbIO
monydeHus siaepHoit saeprun. Bepranckuii Bosrmasmsur KEIIC mo 1930 r.
Ha »T0 BpeMs mpuxouTcs pacuBeT Hay4dHOI AeATeNbHOCTH y4deHoro. B
1926 r. Bepuanckuit ocHoBan Komuccuto no ucropuu 3Hanuit AH CCCP. B
1927 r. — nabopaTOpHIO 10 W3YYECHUIO KMBOTO BEIECTBA, MMO3KE MPEBpa-
TUBILIYIOCSI B OMOT€OXUMHUYECKYIO Ja00paTopuio U MHCTHTYT. OH ObLI 01-
HUM U3 opranusaTopoB Komuccuu no m3ydeHuro BeqHoil mep3notsl (192-
30), nmpeoOpazoBaHHOM 3aTeM B MHCTUTYT. Ha 17-M MexayHapoiHOM reo-
mormgeckoM KoHrpecce B Mockse (1937) oprarmzoBan MexayHapoIHYIO
KOMHMCCHIO TIO OIIPEAEICHHUIO a0COIIOTHOTO BO3pAacTa Ie0IOTHUECKHX TTOpO]
panvoaKTHBHBIMH MeToAaMH. bl n30paH BHUILIE-TIPE3UICHTOM 3TOH KOMHC-
cun. [lo ero nanmmaTtuse eme B 1921 1. 66U OCHOBaH MeTEOpUTHBIH OTHET
npu MunepanornaeckoM Mmy3ee AH, mpeoOpa3osanubili B Kommccuro, a
3areM B KoMuteT o Meteopuram, peaceaareneM KOToporo oH 0s1 ¢ 1939
r. B Tom xe rony BepHaackuil COBMECTHO € APYTMMHU YYEHBIMU OpraHU30-
Baji Komuccuto o usoromnam, ee npezceaareneM on 0but ¢ 1940 roxa.

B 1943 r. 3a BbeImaromuecs: 3aciyru B 4ectb 80-leTHEro robuses
Bepuaackoro narpagunu CtanuHckoit npemueit I crenenu. [{o mocnegHux
nHer (ymep Bepranckuii B gespane 1945 roma) o mpojoimkan paborats,
3aBepUIMB CBOW (pyHIaMEHTANbHBIN TPy «XUMHUYECKOe CTpoeHHe Onocde-
PBI 3eMITH U €€ OKPYXXEHHE» U HeOOJIbIIYIO cTaThio «YTo Takoe Hoocdepay,
CTaBUIYIO €r0 CBOEGOOpa3HBIM 3aBEIIaHWEM. DTH €ro padOThl U MBICIIH, BbI-
CKa3aHHBIE B HHMX, HAMHOTO OIIEpEIUBIINE CBOE BPEMsl, Mbl HAYMHAEM I10-
HUMAaTbh U MTO-HACTOAIIEMY IIEHUTh TOJILKO celyac.

AKAJTEMUK BAJIEHTHH INETPOBUY I'TYIIKO
(K 105-JIETHUIO CO JHS POXKJIEHUS)
B.C. Cynakos, B.®. Paxmanun

2 cenrs6Ops 2013 1. ucnonHsercs 105 et co ITHA POXKIACHUS BBIIA-
IOIIETOCS YICHOTO M KOHCTPYKTOpPA paKeTHO-KOCMHUYECKOW OTpaciy aKaje-
muka B.II. I'mymko. 3Toro yeimoBeka MOXKHO C HMOJHOW YOEXIECHHOCTHIO
OTHECTH K MOAJIMHHBIM THOHEpaM pPAKETHO-KOCMHYECKONW TEXHUKU HE
TOJIbKO B Halllell cTpaHe, HO U BO BceM Mupe. C I0HOHIECKHX JIET U 0 IO-
CIEeHETO JHS CBOEH XM3HHM OH Ha CAMOM BBICOKOM YPOBHE 3aHHUMAJICS BO-
nmpocaMu  pa3pabOTKH  TIEPElOBBIX  00pa3loB  PaKETHO-KOCMHYECKON
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TEeXHUKA. [ TyIIIKO MpakTHYeCKH MPUCTYIIIII K CO3IaHHIIO TIEPBEIX 00pa3IoB
pakeTHBIX ABHUraTeNei u pakeT emie B 1929 r. B JleHHHTpaze, MpoIOIDKILIT
pa3paboTky OoJiee coBepIIeHHBIX ABUTaTeNeii B MockBe, 3aTeM — paboTa B
«mapamke» B Kazann, komanguposka B ['epmannto. C 1946 1. 0ocHOBHOI
IUTOIIAAKON ero padoT CTaHOBATCS XWMKH, TIe OH pa3paboTan JBUTATENN
JUIS TIEPBBIX COBETCKUX OAJUIMCTHYECKUX paKeT NAlbHEero NEWCTBUS, Tep-
BBIX MEKKOHTHHCHTAIBHBIX pakeT. VIMEHHO MOJa ero pyKOBOJCTBOM OBLIH
co3nanbl mpocnanieHHble apurarean PJ[-107 u P/I-108, obecneuunsiime
3aIyCK MepBOro CIYTHUKA U MOJET MEePBOro YeoBeKa B KOCMOC. bobInH-
CTBO KOocMUYeckux paker-Hocutenedt (PH) Hameit ctpanbl uCmonb30Baiu U
UCTONB3YIOT JKUJKOCTHBIC paKeTHbIC HBUTaTenu, paspaborku HIIO Duep-
roMait nnox pykosojactsom B.IL I'mymiko. I'imymiko 3aBepiunn cBoi TBOpYe-
CKHH TYTh CO3JJAHUEM pPaKeTHO-KOCMUYECKOH cHCTeMbl «JHeprus-bypamy.
Heno akagemuka B.I1. I'mymiko nporokaroT €ro y4eHUKH, CO3/1aBasi HOBBIE
MOIIHBIE TBUTATENH IS IepcreKTUBHBIX PH.

JJEOHU/J AJTEKCAHJIPOBUY BOCKPECEHCKHIA —
COBETCKHWU YUYEHBIN B OBJIACTH
PAKETHO-KOCMUUYECKOW TEXHUKHA
(K 100-JIETHIO CO JIHSI POJKIEHUS)

C.A. T'epactoTun

CoBerckuil yueHBIH B 00JaCTH PaKETHO-KOCMHYECKOM TEXHMKH,
oJWH n3 omwkaimmx coparHukoB akagemuka C.I1. Koponesa, 3amecturens
I'maBHOTO KOHCTpYKTOpa, ['epoit Commanmuctuueckoro Tpyma, mpodeccop,
JOKTOp TeXHUYeckux Hayk Jleonun AnexcanapoBud BockpeceHckuii
(1913-1965) BHEC OCHOBOMOJIATAIONIHI BKJIa]] pa3paboTKy HUCIBITATEIbHO-
ro 00Opy/ZOBaHUs, CUCTEM M3MEPEHUH, MPOrpaMM M METOJMK HCIIBITAHWI
PaKeTHO-KOCMHWYECKOW TEXHUKH B CAMOM Hadaje ee Pa3BUTHS.

B ampene 1947 r. JI.LA. BockpeceHCKOro Ha3HaualoT HAYaJIbHUKOM
KOHTpOJbHO-I3MepuTenbHoi craniuu B HUM-88. Ilocne npeobpa3zoBanus
nHctuTyTa B OKB-1 (HB1HE PKK «OHeprus» nm. C.I1. Koponesa) oH ¢ ok-
T0pst 1951 1. mo deBpans 1954 r. BO3TNaBIsUT MPOSKTHO-UCTIHITATEILHBII
otzen Ne 19, neTHO-MCTIBITaTENBHYIO CTAHIMIO HA monmrone Kamyctun fp.
B 1954-63 rr. Jleonnn Anexcanapoud paboTas 3amecTuteneM [ J1aBHOTO
koHcTpykTopa OKb-1 1o JIeTHBIM UCHBITAHUSAM PAaKeT U KOCMUYECKUX all-
naparoB, Obu1 mpaBoil pykod u apyrom C.II. Koponesa. Paboras ¢ C.IL
KoponeseiM, JI.A. BockpeceHckuil Bce BpeMsl HAXOIUJICS HAa CAMBIX OTBET-
CTBEHHBIX y4JacTKax OTpa0OTKH 0Opa3lioB HOBOIM TEXHUKH, ITPOSIBUJI HE3a-
ypSIIHBIE ~ CIIOCOOHOCTM  YYEHOTrOo, KOHCTPYKTOpa W  HCIBITATeNs,
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MHOTOKpPAaTHO, KaYE€CTBEHHO M B YCTAHOBJICHHBIE CPOKH ITPOBOIMI CIIOKHBIC
9KCIEPUMCHTAIBHBIC I TEXHUYECKHE MCTIBITaHUA 00eBbIX paker P-1, P-2 u
P-5. Jleornn AnexcanapoBud, Grarogaps BBEIIAIOUINMCS OPTaHH3aTOPCKUM
CcrocoOHOCTSIM, CyMeN CIUIOTUTH BOKPYT ceOsi OOJNBIION TBOPUECKHI KOJ-
nextuB. [lox ero pykoBoACTBOM OBUIM CO3/aHBI METOJMUYECKNEC U TEXHHIE-
CKHE OCHOBBI HCIIBITAHUH, TPEOOBAaHMS K HCIBITATEIFHOMY 00OpYIOBaHUIO
U U3MEPUTEIbHBIM CHCTEMaM — OCHOBHBIM CPEICTBaM, OIpPEeSIOINM
HEoOX0MMOe KayecTBO MCHbITaHMHA. Ha HMX BocmuTaHa Iuiesiia BBICOKO-
KBaIM(HUIMPOBAHHBIX HHKEHEPOB-UCIIBITATENICH.

C 1957 r. no ampenb 1963 r. J.A. BockpeceHckuil pyKOBOAMI 3a-
ITyCKaMH MEPBBIX CIYTHUKOB, JYHHBIX M MEXIUIAHETHBIX CTAaHIMWH, KOpao-
nei «Bocrok». B NOMKHOCTH «CTpPENAIOLIEr0» KM BBINOJIHEHBI ITyCKU
MEXKOHTHHCHTANBHBIX OaiumcTryeckux paketr (MBP) P-7, P-7A, P-9, P-
9A u paker-aHocureneir (PH) «Bocrox» u «Momams». [Ipumepamu ero
HaNnpspKeHHOW AEATENbHOCTH B CO3JAHWM HAIEKHOTO H3MEPUTEIHHOTO U
HCTIBITaTeNbHOTO 00opynoBaHus ciayxuT PH «BocTok», skcmiayarnpoBas-
masicst 6onee 30 net (mocnenHuUit 3amyck coctosics 29 asrycta 1991 1.), u
PH «Momnaus», npociyxusinas moutu 50 set (mocnemHwii 3amyck — 30
ceHta6ps 2010 r.).

C ampens 1963 r. JILA. BockpeceHCckuil mepelen Ha NpenoaaBa-
TeJIbCKYI0 padoTy B MAMU, oanako mpomomkan corpyanuuars ¢ OKb-1 B
Ka4yecTBe KOHCYJIbTaHTa, O(HUIMAIBHO B JOJHKHOCTH «HUCIIOJHSIOLIEr0 00si-
3aHHOCTH HAYYHOTO PYKOBOJIHTENS OTAETIOB MCIBITAaHUIY». «3HATH O paKeTe
Oosble, YeM Ja)ke KOHCTPYKTOPHI!» — 3TOMY OH y4YMJI CBOMX CTYJECHTOB.
B magame 1961 r. mo ero mannuaruBe B MAW oGpa3zoBana crnenkadenpa
308 «/3MepuTenbHBIE M UCHBITATENbHBIC CUCTEMBI JIETATEIbHBIX armmapa-
TOB», OH CTaJl IEPBBIM 3aBEIYIOIINM Kadeapoid, KOTOpoi 6eCCMEHHO PyKO-
BOJIMJI /10 KOHIIA JKM3HH. BOCKpECeHCKNM c03/1aHO HOBOE HamlpaBJICHHE 110
MIOJITOTOBKE HMHXEHEPOB-UCIIBITATENEH Ul PaKeTHO-KOCMHYECKOH Mpo-
MBIIIJIGHHOCTH, OH K€ — II€PBBIi MpeJCTaBUTENb MPOPECcCHn HHXEHepa-
HCIBITATENS] PAKETHOM TEXHUKH, BO3HUKIICH B Hallled CTpaHe B [IOCIEBOCH-
HBIE TO/BI.

B 1958 r. Jleonnny AnekcanapoBudy npucBoeHo 3Banue ['epost Co-
UATMCTHYIECKOTo Tpy/a 3a MOATOTOBKY M YCIEIIHOE OCYIIECTBICHUE 3a-
mycka meporo B mupe VC3. JILA. BockpeceHCkuii — KaBajiep OpAcHa
Kpachoit 3Be3nnt (1945) u nByx opaenoB Jlenuna (1958, 1961). Onun u3
KpaTepoB Ha 00paTHOH cTropoHe JIyHbI HOCUT €ro UMsl.

Hokyments! u nuuHble Benn JI.A. BockpeceHckoro GepexHo Xpa-
HATCS B MeMOpHaIbHOM My3ee KOCMOHABTHKH.
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BJAJUMUP ®iEJOPOBUY YTKHH — BI)II[AIOIIII/II7IC$I
KOHCTPYKTOP PAKETHO-KOCMHWYECKOMN TEXHUKU
(K 90-JIETHUIO CO JHA POXKIAEHMUWS)

E.B. ExoBa

17 oxta6ps 2013 r. ucnomusiercss 90 net co nuA poxneHus Bmagu-
mupa ®PenopoBuyda YTKHHA, BBIIAIOMIETOCS KOHCTPYKTOpa B OOMacTH pa-
KETHO-KOCMHUYECKON TEXHHKH, JIOKTOpa TEXHHUYECKHUX HayK, aKaJeMHuKa
Hauunonanshoit Axagemun Hayk Ykpaunsl u Axkagemun Hayk CCCP, nBa-
#npl ['epos ConuanucTudeckoro Tpyaa, naypeara Jlenunckoit u 'ocynap-
ctBerHoi npemuit CCCP.

ITocne ycnemrHoro oxoH4aHus B 1952 r. JIeHMHrpaackoro BOGHHO-
MexaHnueckoro uHctutyta B.®D. YTkUH monyuusn pacnpeneneHue B OJIHO
n3 Bemymmux KoHCTpykTopckux Otopo (KB) crpanet — Kb «tOxHOE» B
HuenponerpoBcke. OpoHTOBHUK, IMEIOMUN Tpr OoeBbie Harpansl, B.®. V-
kuH «tpowen B Kb "HOxHoe" Bce CTyneHbKH, HE IPOMYCTUB HU OJHOM, —
0T MHXeHepa 10 ['1aBHOTO», — Kak OH CaM II03)K€ MHcal B CBOMX BOCIIO-
MHUHAHHSAX.

B 1967 r. Bnagumup ®enopoBuy HazHAuY€H MEPBBIM 3aMECTUTEIIEM
TJIaBHOT'O KOHCTpyKTOopa M HadanbHuka Kb «lOxHoe», B 1971 r. — rnas-
HBIM KOHCTPYKTOPOM U Ha4aJbHHUKOM, a B 1979 r. — reHepaibHbIM KOH-
ctpyktopoM u HavaneHHKOM Kb. C 1986r. mo 1990r. oH sBmsics
TeHEpaJIbHBIM JTUPEKTOPOM M TeHepaJdbHbIM KoHCTpykTOopoM HIIO «tOx-
HOE».

B  kadectBe  pa3paboTuMka W pPYKOBOJMTENSI  HAaydHO-
uccienoBaTenbckux pador B.®. YTKUH HenocpeacTBEeHHO NPUHMUMAT yda-
CTHE B CO3/IaHHU COBPEMEHHBIX pakeT-Hocureneit (PH) u kocmudeckux ie-
TaTenpHBIX anmapaToB (KA).

ITox ero pykoBoacTBOM pa3paboOTaHbl M CAAHBI HA BOOPYXXECHHUE de-
TBIPE TTOKOJIEHHUS CTPATETHYECKHX PAKETHBIX KOMIUIEKCOB, 00ECIICUMBIINX
MApUTET OTEYECTBEHHBIX PAKETHO-AICPHBIX CHJI C COOTBETCTBYIOIINMH CH-
nmamu CIIIA, co3mano Heckonbko tunos PH. B o6mactu KA Obutn BBeIEeHBI
B CTpPOIl pa3iu4HbIe CIIyTHUKH 0OOPOHHOTO M HayYHOTro Ha3zHaueHus. Beero
Ha pa3Hble OPOMTHI OBUTO BBIBEAECHO OoJiee TPEXCOT ammapaToB CeMEHCTBa
«Kocmocy, KOTOpBIe COCTaBIIAIOT 3HAYUTEIBHYIO YaCTh OT OOIIETro KOJIude-
CTBa CILlyTHUKOB 3TOW CEPHHU.

Crparerust reHepaabHOro KOHCTpykTopa B.d. YTKuHa 3akntouanacsk
B HAaXOXAECHUU ONTHUMAJIbHBIX HAyYHO-TEXHHUYECKUX PEIICHUI MPU MHUHHU-
ManbHbIX 3arparax. K uncny moctuxenuit Kb, BosrmaBnsemoro B.®. Y-
KHHBIM, B IIEpBYI0 Oue€pelb OTHOCATCS CO3JaHUE pPa3ACIAIOLUXCS
OpOUTAIBHBIX TOJIOBHBIX YacTel pakKeT, peann3alys YHUKAIBHOIO MHHO-
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METHOTO BUJA CTapTa TSHKEIOM PAaKeThl M3 INAXThI, PEIIEHHE KOMILIEKCA
HAayYHO-TEXHUYECKUX Npo0ieM, oOecrednBaoIMX HEeNpephIBHOE OoeBoe
JEKYpPCTBO KMIKOCTHBIX PaKeT B 3alPaBICHHOM COCTOSSHUM B TEYEHUE
MHOTHX JIET, a TAKXKe CTOMKOCTb PaKeT MPH JEHCTBUM HA HUX MOPaAKAIOMINX
(akxTOpOB.

B TBOpueckom akTtmBe Bramummpa ®emopoBuya ocoboe mMecTo 3a-
Hsnu PH «3enut» (11K77) Ha 3K0I0rMYeCKH YUCTHIX KOMIIOHEHTaX TOIUIH-
Ba C aBTOMAaTHYECKOM CHUCTEMOH WOATOTOBKM U IIyCKa, CHOCOOHas
BBIBOJUTH Ha OKOJIO3EMHYIO opOutry 10 14 T mome3Horo rpysa u Hempe-
B30MeHHBI 0OEBOW JKENE3HOJOPOXKHBIN PaKEeTHBI KOMILJIEKC, a TaKke
BbIcOKOd(exTHBHAs cTparernueckas pakera SS-18, He uMeromas aHao-
TOB B MHpe.

[Ipu B.®. YTKHUHE OBUTM OpraHW30BaHBI PAOOTHI B OOJACTH MEXKIY-
HApOJHOTO COTPYJHHUYECTBA M0 UCCIETOBAHNIO U OCBOEHHIO KOCMUYECKOTO
MIPOCTpaHCTBA. 3HAMEHATEIBHBIM COOBITHEM CTaja peann3anus OOIHpPHOM
nporpamMMsl «MHTepKOCMOC», BHECIIEW 3HAYUTEIBbHBII BKIad B JEJIO COB-
MECTHOTO MCCIIEJOBAaHUS OKOJIO3EMHOIO MPOCTPAHCTBA YYEHBIMU pPa3iIny-
HBIX CTpaH. B conmpykecTBe ¢ (paHIly3cKNMH yIEHBIMH OBLI OCYIIECTBIICH
MIPOEKT «ApKamy C MOMOIIBI0 cIyTHHKa «Open», ¢ MHAMACKUMHU Y4EHBI-
MU — CO3/IaHHEe CIIyTHUKOB «Apunabxaray, «bxackapay, «bxackapa-2».

B.®. YTkuH npuHHMan camoe AesTelbHOe ydacThe B paboTax Io
HCIIONIb30BaHUI0 OOOPOHHBIX HAYYHO-TEXHHUUECKHX Pa3pabOTOK B MHTEpe-
cax HayKH M HapojaHoro xo3siictsa: co3nanue PH «{uknon» Ha 6a3e SS-9,
cinytHuka «Kocmoc-1500», ncnons30BaHHOTO A7 BEIBOJA KapaBaHa CyA0B
u3 1p10B Boctouno-Cudupckoro mops. «Kocmoc-1500» cran Taxxke poso-
HavaJIbHUKOM IIUPOKO W3BECTHON CEpUM CITyTHUKOB «OkeaH» i obectie-
4yeHust 6e30macHoCcTH 1 3P )EKTHBHOCTH MOPETIIIABAHHS.

C 1990r. mo 2000r. B.®. Yrkun — paupekrop LleHTpasibHOro
HAYYHO-HMCCIIEIOBATENECKOTO HHCTHTYTa MamuHocTpoeHus (LIHWUMmanm).
B 2000 r. Bnagumupa ®enopoBrya He CTalo.

B cuity cTpeMHUTENbHOTO pa3BUTUS PAKETHOM TEXHUKU Ha o0 B.O.
YTKHHA BbIMaja TpyAHAs 3ajada IO CO3JAHMIO CIOXHBIX U YHHUKAIbHBIX
0oeBbIX pakeTHbIX kKomIuiekcoB 1 PH. 1 Bo Bcex atux padorax Braanmup
®enopoBUd OKazaucsi NOCTOMHBIM npeemMHukoM M.K. fIHrens, coxpaHus
KOJIJIEKTHB TIPEANIPHUATHS, €eT0 CTWiIb U Tpaxunuy, npusens Kb «HOxHoe»
HOBBIM JIOCTIDKEHHUSIM, YTO CIIOCOOCTBOBAJIO YKPEIUICHHIO YKpawHBI Kak
PaKeTHO-KOCMHUUECKON Aep>KaBbl HA MEXIYHAPOJHOM YPOBHE.
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®OHI AKAIEMUKA B.1. KY3HEILIOBA
BTI'OCYAAPCTBEHHOM MY3EE UCTOPUU KOCMOHABTUKHA
HUM. K.9. MUOJKOBCKOI'O
N.C. JleBamos

B anpene 2013 roga ucnoxamtocs 100 ner co gHA pokneHus Buk-
topa MBanosmya Kysnemosa (1913-91), KoHCTpYKTOpa THPOCKOMHMYECKUX
puOOpOB AJIsl PAKETHOM M KOCMHYECKOW TEXHUKH, OJHOro u3 wieHoB Co-
BeTa [ aBHBIX KOHCTpYKTOpOB, Bo3riasiseMmoro C.II. KoponéseiM. C ampe-
a5 no utoHb 2013 1. B I'ocynapcTBEHHOM My3ee UCTOPUU KOCMOHABTHUKH
nvMean K.O. IluonkoBckoro mnpoxojauwsia BBICTaBKa, MOCBAILICHHAs
B.U. Ky3He1oBy, 0CHOBY KOTOPOii COCTaBHI (POH YIEHOTO, XPAHSIIUICS B
My3ee.

B ¢onn B.U. Ky3nenoBa BXoAAT TOKyMEHTHI, (poTorpaduu U mpen-
METHI, TIepeaHHble My3eto ceMbéit yuénoro. Beero ¢onn B.U. Kysnernosa
HacuyMUTHIBAaeT 94 equHULIBI XpaHEHMs], oXBaThkiBatomue nepuog ¢ 1938 mo
1996 rr. Cpenn HEX: 56 eIUHHIl JOKYMECHTAIBHBIX MaTepuaioB (¢. 9, om.
14), 27 ¢pororpaduit (He cuntas anmpOoma ¢ pororpadusMu, MOAAPEHHOTO
B.U. Ky3uenoBy B nenp 70-netus) u 11 mpeameros.

JIOKYMEHTBI ~ OXBaThIBAlOT  INPAaKTUYECKH BCHO  Ouorpadurio
B.U. Ky3HeroBa ¢ MOMeHTa OKOHUaHHs JICHUHTPaJCKOTO MHAYCTPHAIBHO-
ro uHctuTyTa B 1938 1. 10 mocneaHux net xxu3Hu. Cpeau T0KyMEHTOB 0CO-
OyI0 LICHHOCTH MpeACTaBisieT pabouas terpans B.W. Ky3Herosa, B KOTOpoi
OH BEJ 3alUCH M0 THUPOCTAOMIN3AIMOHHBIM cucTeMaM B 1943 r., a Ttakxke
nokian «Cucrema aBTOHOMHOTO yrpaBiieHusi paketsl A-4 (DAY-2)», oT-
paxaromuii pe3yapTaThl nepBoro 3HakoMctBa B.M. Ky3Henosa ¢ paketHoit
TexHuKoi. Ilpoure nokymeHTBl oTpaxkarT aearenbHocTs B.M. Ky3nenosa
KaK WHKEHEpa, PYKOBOJMTEINS HAayYHO-HCCIIEIOBATENHCKOTO HWHCTUTYTA,
aKkaJileMrKa, npernojasarens (aBroonorpaduu, TMIHbIE JINCTKH, XapaKTepH-
CTHKH, HarpaJgHble JOKyMEHTbI, aBTOPCKHE CBU/IECTEIBCTBA, MPUTIACUTENIb-
HbI€ OUJIETHI U TIO3PaBIICHNU).

ApxuB Qotorpaduii COCTOMT B MEPBYIO OYEpEelb W3 IOPTPETOB
B.U. Ky3nenjoBa B pasuble ronabl. Takxke ¢ororpaduu NpeacTaBisiOT
B.U. Ky3nenosa Bmecte ¢ aestensimu Hayku U TexHukd C.I1. Koponéssim,
M.C. PazanckumM, B.H. Uenomeem u ngpyrumu. @ororpadus I'.T. beperoso-
ro u ¢ororpadus cpeacTBa MepeIBIKEHNS KOCMOHABTA MMEIOT JAPCTBEH-
nele Hagnucu ot I'.T. beperosoro u I'.. CeBepuHa.

Cpenn mpeaMeToB o0co0O€ MECTO 3aHMMAIOT JIMYHBIE BELIH
B.U. Ky3HenoBa: roToBaJIbHs 1 JioraprudMuuecKas JIMHEHKa, a TakkKe Kop-
TuK, nojapeHssii Kysnenoy I'maBHokomaHgyromuM BoeHHO-MOpckuM
¢srorom CCCP 3a 3aciyru nepen GpJIoToM.
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BACUJINM NETPOBUY CEJIE3HEB — U3BECTHbBIN JESITEJD
OTEYECTBEHHOUN KOCMOHABTHUKHA
M OCHOBATEJIb HABUTAIIMOHHOM BUOHUKH
A.B. Iémun

Kaunra moxropa ¢umocodpcknx Hayk B.H. JIémuHa «lmonkoBckmii
(2005) B cepun «K3JI» mocBsmmeHa MaMATH COABTOPa — KPYIHOTO COBET-
ckoro yuénoro Bacwumus IlerpoBuya Cenesnéra (1919-2001). B coaBTop-
cTBe MMM Hamucanbl ae KHUru (1989, 1993), mepeuwsnaHHble aBTOPOM
noknana B 2010 n 2011 rr.

Axkanemuk Akagemun kKocMoHaBTUKH uM. K.O. [{lnoiakoBckoro, JT0K-
TOp TEXHUYECKUX Hayk, npodeccop BBUA um. H. KykoBckoro, nHxeHep-
MOJIKOBHUK, M300peTaTenb kocMuueckoil Texuuku B.I1. Cene3snéB BHEC Be-
COMBIH BKJaJ] B KOCMHYECKYI0 HAaBHTalMIO, METEOPOJIOTHIO IIOJIETOB B
ommkHeM KocMmoce u Ononuky. B.I1. Cene3sHéB — mpeacTaBUTeNs HAyIHOH
mkonel akagemuka B.C. KynebaknHa U cOpaTHUK AesTenell 0TedecTBEHHON
kocMoHaBTHKHU C.I1. Koponésa, M.B. Kennpia u ap. B 60-e rr. npomuioro
Beka B.II. Cene3nés o0y4yan B BBUA mepBbIX KOCMOHABTOB II0 IBYM Hay4-
HBIM aucnuiuinHaM «OCHOBBI KocMHudeckoi HaBurammm» (1965) um «Aspo-
JIOTHYECKOe M MeTeoposiornueckoe obecrieuenue moneroB» (1963). Ilo
HHHUIMATHBE aBTOpa AOKJIaga COOTBETCTBYIOLIHE ITUM Y4eOHBIM Kypcam
KHUTH ObUTH niepens3aansl B 2010 u 2012 rr.

B.II. Cene3nés ¢ coaBTOpaMu — aBTOP HOBOTO HAYYHOTO HaIpaBlie-
HUS B MaTeMaTHYeCKON OWOJOTMH — HaBUTAMOHHOW Ouonumku (1987).
Bocnomunanus B.I1. Cene3néBa no UCTOpUHM OTEUECTBEHHON KOCMOHAaBTH-
K€ BIIEpBbIE M3JaHbI 110l Ha3BaHHEM «JIIONEH COBETCKOrO HM300peTarels.
[Hoxopenue kocMuueckoro npoctpanctsa» B 2013 r.

HEKOTOPBIE TIPOBJIEMBbI
HNCTOPUOTI'PA®UHU UCCJIEJOBAHUMN B OBJIACTH
PAKETHO-KOCMUUYECKOW TEXHUKHA
(HA IPUMEPE HIKOJIBI IPO®ECCOPA B.M. KOBTYHEHKO)
O.A. Yammun, B.C. CaBuyk

[Ipobnema knaccuduranuu TBOPUYECKUX KOJUIEKTHBOB B JIFOOOM OT-
paciy HaydyHOTO 3HaHUS, chepe MHKEHEPHOH W HAYYHO-TEXHUUYECKOU Jesi-
TEJIBLHOCTU U T. M., BO IVIaB€ KOTOPBIX HAXOAUTCS JHUIEP, HE TEepsieT CBOEH
aKTyaJIbHOCTH M B HacTosmiee Bpems. Hanbomnee oOmIenprHATHIMU OTIpe/ie-
JIEHUSIMU JUIsl TaKUX KOJUIEKTHBOB SIBJISIIOTCS HaydHasl IIKOJIA, HAay4HO-
KOHCTPYKTOpCKasl IIKOJIa, HHKEHEepHAas IIKOJa.
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B n3yueHNn HayIHO-KOHCTPYKTOPCKHUX IIKOJ €CTh CBOH, CHELU(H-
gyeckue TpyaHocTH. OJHOW M3 HpoOJeM SBIACTCS ONPENEICHNUE COCTaBa
HAYYHO-KOHCTPYKTOPCKOM IIKONBI, T.K. B TAKHX IIKOJAaX Pa3BUT KOJUICK-
TUBHBIA Tpyn. HemanoBaxxHbIM (haKTOpOM, IEpepacTaOINM €IIe B OIHY
npoOeMy, 3aTpyJHAIOMINAM H3y4eHHE NEATEIHHOCTH MOJOOHBIX HAaydHO-
KOHCTPYKTOPCKHX IIKOJ, B YaCTHOCTH, B OOJAaCTH PAaKETHO-KOCMHUYECKOH
TEXHUKHU, B HACTOSIEEe BpeMsl SIBISIETCS OTCYTCTBUE PAcCEKPEUEHHBIX HC-
TOYHUKOB.

B kauecTBe nmpumepa, WITIOCTPUPYIOLIETO CIOKHOCTh U3yUEHHs HC-
TOPHH Pa3BUTHSI PAKETHO-KOCMHUYECKOH OTpaciy, CTAaHOBJIEHUS M (QYHKIU-
OHMPOBaHUS HAyYHO-KOHCTPYKTOPCKUX INIKOJ, pa3BUTUS uaedl B 3ToH
OTpacid HPUBEAEM OIH30] U3 UCTOpHOrpaduu MmpobdieMbl Ha MpUMEpe
Hay4YHO-KOHCTPYKTOpCKOM Hikoyibl BsiuecnaBa Muxaiinosuua KoBTyHEHKO
(1921-1995).

B.M. KOBTYHEHKO SIBISUICS UYJIEHOM-KOPPECHOHIAEHTOM AKaaeMHUU
Hayk YKpauHbl ¥ Poccuu, ITOKTOPOM TEXHHYECKHX HAYK, MPOQeccopom,
I'epoem Coumanucruyeckoro Tpyna, jJaypeatoM Jlenunnckoit u I'ocynap-
ctBeHHOH mpemuii. OH Bo3riaBisul npoekTHbIH otaen OKB-586, Obu1 co-
3nateneM M nepBeIM [nmaBHBIM  KoHCTpykTopoM KB KocMmmueckux
anmapartoB B ['ocynapctBeHHOM KoHCTpyKTOpckoM Oropo (I'KB) «tOxHOE»
(1965-1977). lTloutm maBa  JOECATHIETHS  BO3IJIABISI  OIBITHO-
koHCTpyKTOpcKoe Oropo (OKB) Hay4Ho-pon3BOACTBEHHOTO 00BEINHCHUS
(HITO) nm. C. A. JlaBoukuHa, Oyaydu ero ['eHepaabHBIM KOHCTPYKTOPOM.
[Inpokyro U3BECTHOCTH BO BCEM MHpPE NMPHOOPENIN Pe3yNIbTaThl NCCIIE0BA-
HHUH KOCMUYEcKoro npoctpancTa, ConmHua U maneT CONHEYHOH CHCTEMBI,
MIOJTyYEHHBIE C TIOMOIIBI0 KOCMUYECKHX aMllapaToB M CHCTEM, pa3paboTaH-
HBIX TIOJ] €70 PYKOBOJICTBOM.

HIIO um. C.A. JlaBoukuna, BosriaBisiemoe B.M. KoBTyHeHko ¢
1977 o 1995 rr., BeiaBuHYNO B 1988 . npeanokeHue 0 CO3JaHUU CEepUil-
HOTO IIPOU3BOJCTBA KOCMHUYeCKUX anmnaparoB. Ilocranosnenusimu IlpaBu-
TenbeTBa B 1988 u 1989 rr. cOOTBETCTBEHHO OBUIM MPHUHSATHI PELICHHUS O
CTPOMTENbCTBE TaKkoro 3aBoja W co3manuu ¢unmmana OKb HIIO um. C.A.
JlaBouxuHa B ropozge Kaiyre.

Bsiuecnap MuxaiyioBU4Y HE CKpBIBAJ CBOEH YJIOBJIETBOPEHHOCTHU B
ToM, 4TO MMeHHO Kamyra Obuta BeIOpaHa Uil CTPOUTENBCTBA KOCMHYeE-
CKOTO 3aB0OJ1a, BCIOMHMHAS IIPHU 3TOM, UTO €IIE Ha 3ape CO3AaHUs KOCMHUY e-
ckoro Kb B JlHenmponeTpoBCKE €ro He OCTaBisla MBICAb O CO3JaHHUU
¢unmana storo Kb B Kanyre. BsiuecnaB MuxaitioBud ¢ rpoMajiHbIM yBaXe-
HHEM OTHOCHWJICS K Hay4HOMY noTeHImany Kamyxckoi obmacTy.

Ero akruBHas paboTa mo3Bonwia B AajbHEHIIEM DPa3BUTh HJICIO
CTPOMTENBCTBA 3aBOJAa B UACK0 CO3JaHUS HAYYHOIO KYJIbTYypHO-
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MIPOCBETUTENFHOTO KOCMHYECKOTO LEHTpa (enepaabHOro 3HadeHus. [lamb-
HEHIINM pa3BUTHEM 3TOM KOHUENIMH CTal0 co3aanue [Ipuokckoro kocMu-
YeCKOro HEHTpa KaK Hay4yHO-METOJOJOTMYEeCKOM M HCTOPHKO-IyXOBHOU
6a3pl kocMu3Ma. [IpaBza, co3maHne IEHTpa CONMPUKOCHYIIOCH C PSIIOM TPYA-
HOCTEH.

Hano ckazats, 4ro ucropruorpaduueckue MaTepHasl, IPUBEIICHHBIE B
cratee U.I'. Xanuna «BsguecnaB Muxaitnosuu Kosrynenko u Kamyra xoc-
mudeckas» (Texuuueckas mexanuka. Ne 1. 2001. C. 189-194), He siBrsiroTCst
TIOJTHOLIGHHBIM UCTOPHOrPa(UUECKUM UCTOYHHKOM C TOYKH 3PEHUsI KAHOHOB
HCTOPUUECKON HayKH, TaKk KaK B HHUX OTCYTCTBYIOT CCBUIKM Ha MCTOYHUKH,
KOTOPBIMH TOJIB30BAJICS aBTOp. Ha 3TOM mpuMmepe HaMm XOTesIoCh Obl aKIieH-
TUPOBaTb Ty MBICJb, YTO BAKHOM 3ajauyeil COBPEMEHHON UCTOPUHU HayKH
SBISIETCST ()OPMUPOBAHUE B PAKETHO-KOCMHYECKOM HMH)XEHEPHOM COOOIIe-
CTBE IIOHMMAaHHMS HEOOXOAMMOCTH H3Y4YCHUS] HAYYHO-KOHCTPYKTOPCKHX
IIKOJI B 00JIACTH PAaKETHO-KOCMUYECKON TEXHUKH B KOHTEKCTE COOIIOCHNUS
MIPUHIUIIOB ¥ KAHOHOB UCTOPHYECKON HAYKH. ITO MOXKET OBITH JOCTHTHYTO
TOJIBKO B IOCTOSHHOM TECHOM OOIIEHWH M COTPYJHHYECTBE HCTOPHKOB
HAyKH U TEXHHUKH U NPEICTABUTENEN PaKETHO-KOCMUYECKON OTPaCIIH.

MMOKA3 UICTOPUM I'MPJ]I MY3EMHBIMU CPEJCTBAMM
(K 80-JIETHUIO 3AITYCKA NEPBBIX PAKET I'IPl)
C.A. T'epactoTun

B 2013 r. B Haell ctpaHe orMmeyaetcst 80-I€THE 3allyCKOB MEPBBIX
OTEUYECTBEHHBIX JKUAKOCTHBIX PAKET, CO3JAHHBIX AHTY3HACTaMHU PAKETHOIO
nena, uieHaMu ['pymmsl m3ydenus peakruHoro nemwxenus (TMP). B Me-
MopHanbHOM My3ee kocMoHaBTHKH (MMK) Oyner oTkpbiTa BBICTaBKA, I10-
CBAIIEHHAs 3TOMY loOmiero. B aBrycre-centsope 2010 r. B Mmy3ee paboTana
BbIcTaBKa «[InoHepHl OT€UeCTBEHHONM KOCMOHABTHKHWY, MOCBsALIeHHas 120-
netuto co aHS poxaenuss B.B. PazymoBa u 110-netuio co IHS poKISHUS
M.K. TuxonpasoBa. [locetutenu mMy3es MO3HAKOMIJINUCH C JBYMS BBIIAIO-
ummMucs aestesnsimu [TWPJ], 6maromaps YHUKaIbHBIM MarepuanaMm u3 (oH-
0B My3es, a Takke u3 apxuBoB nouepu M.K. TuxonpasoBa H.M.
TuxoHpaBoOBOI.

B ocHOBHO# 3KCcO3UIIMK MYy3esl 4acTh 3aja «TBOPIbI KOCMUYECKOMH
spb» nocesmeHa ['MPJI. 3neck MOXXHO MO3HAKOMHTHCS ¢ pabOTOI YeThIpex
ee Opuran, 3mech npeacraieHsl mogenn pakeT 07 u 09 u TUP/I-X. Pakera
09 xoncrpykiun M.K. Tuxonpasosa Obuta 3amymena 17 asrycra 1933 r. u
CUHTaeTCs MEPBOH COBETCKOM PaKeToil Ha rMOPHIIHOM TOIUIMBE. AKT O ee
CcTapTe pa3MelleH B BUTPHHE, K 3TOMY COOBITHIO THPJIOBLBI BBITYCTHIN
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crenrazety. Pakera 'PJI-X — nepBast oTeuecTBEHHAs! paKkeTa ¢ )KHIKOCT-
HBIM JABHUrateneM, coznanHas no npoekry ®.A. [lannepa u craproBaBmias
25 Hos10pst 1933 1.

B ¢ormax MMK coxpaHUINCh TOKYMEHTHI W BOCIIOMHUHAHHUS THP-
JIOBIIEB, B 9KCIIO3UIINH ITOKA3aHBI X BEIIH, TUCbMa U GoToTrpadum.

Wunmmatopom coznmanust [P/, ee ocHOBaTeneM W JHIepoM ObLT
@.A. Ianzaep. K Tomy BpeMeHH OH co3/1aJl MaJICHbKUM ONBITHBIA PeaKTHUB-
HBI MOTOPYMK — €r0 MakeT pa3MelleH B BUTpUHe. Llanaep no3HakoMuics
¢ C.II. KoponeBbiM, y KOTOPOro OblIa Me4YTa MOCTPOUTH COBEPILEHHO HO-
BBIH pakeTHbIH ammapar — pakeroruian PI1-1 — Ha ocHoBe rutanepa BUY-
11 xoncrpykropa b.U. Uepanosckoro u auratens OP-2 pazpaborku @.A.
annepa.

I'pynnsl u3ydeHus peakTUBHOTO JBUKEHHS BOHHUKIHM OCEHbIO 1931
r. B Mockse u Jlenunrpaze. Ilo ux mpuMepy OBI)KEHHUE 3a OpraHHU3alUI0
MectHBIX [UP]] pasBeprHynock B Xapwkose, baky, Tudnmce, ApxaHrensb-
cke, HoBouepkaccke, bpsiHCke. bolbIlyto poib chIrpalia IponaraHgucTCKas
nesitenbHocTh @.A. Lanaepa, H.A. Poinuna, B.I1. Betunnkuna, B.O. Ilps-
HUIIHUKOBA U JIPYTHX.

Jlenunrpaackas rpynmna o0beauHsia okono 500 3HTy3HMacToB, Ipe.-
cefaTeneM ee mpesuanyma u3bpanu kopabenbHOro wmxeHepa B.B. Pas-
YMOBA, €T0 3aMECTHTEIEM M WICHOM Mpe3uIuyMa CTaJIH MOMyJISIpU3aTOPhI
Hayku S.U. Ilepensman u H.A. Pomaun. JlenI IP/] cocTosina u3 deTsipex
OTJIEJIOB: IIPOEKTHOTO, Ja00paTOPHOrO, MCCIEI0BATENbCKOTO U IPOTAraH-
apl. B yaboparopusx mpoM3BOAMIIMCH OMNBITHI M MCCIIEIOBAHUS MO CO37a-
HUIO OPOXOBBIX U )KUAKOCTHBIX pakeT. [lox pykoBoacteom B.B. Pazymosa
n A.H. lrepHa pa3padaTpIBagnch KOHCTPYKIMU (OTO- © METEOPOJIOTHYE-
CKHX pakKeT U1 M3YYCHUS BEpXHUX clioeB atMochepsl. M.B. MaunHckuit
CTaBHJI OPUTHHAIIbHBIE OIBITHI 110 U3YYEHUIO BIMSHUS NEPErpy30K Ha opra-
HU3M MBIIIeH, Komek, codak. H.A. PeiHUH 3aHMMAancs mpoOieMoii crapra
pakeT ¢ 3eMJIM U KOHCTPYHPOBAI TPEHAXKEPH! I OyIyIIHUX KOCMOHABTOB.
Cotpyauuxu JlenI P/ akTHBHO mpomaraHgupoBaliil PaKeTHYIO TEXHUKY,
OpPraHM30BBIBAIM TOKA3aTENbHBIE 3aIlyCKH HEOOJBIINX TTOPOXOBBIX PAKET,
paspaboTtanu psiji MPOEKTOB dKCIEPUMEHTAIBHBIX pakeT ((poTopakera, mMe-
TeopakeTa W 1Ip.), B 4aCTHOCTH, pakeTy Pa3ymona-lllTepHa ¢ poTaTHBHBIM
JKP/I. B 1932 r. Ha 6a3e Jlenl IP]] opraHn3oBaHbl KypChl TIO TEOPHH PeaK-
TUBHOTO JBIKEHHUS.

Jns  pacmmpeHHss TPOM3BOICTBEHHO-IKCIIEPUMEHTAIBHOW 0a3bl
I'MPJ1 YupaBieHHIO BOSHHBIX N300pETEHUH MOPYYWIIN BBIACIUTH HEO00XO-
nuMble cpenctBa. B xorme ampens 1932 r. Lentpansusiii coBer OOmecTBa
coJielicTBHsl 000pPOHE, aBUAIMOHHOMY M XHUMHUYecKoMy cTpouTensetBy (LIC
OcoaBraxuma) IPHHSUI perieHne o co3nannu «OmnbiTHOro 3aBoxa LITYP Iy,
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14 urons 1932 r. mpencenarens LIC Ocoasuaxmma P.I1. Diineman moamucan
mpuka3 o npeobpasosannu [P/l u3 oOmecTBeHHOI TPYIIBI B HAyYHO-
HCCIIE0BATEIbCKYIO M ONBITHO-KOHCTPYKTOPCKYIO OPTaHHU3AIHIO TI0 paspa-
00TKe pakeT u Apurarenci. HauarpHUKOM M mpeicenaTeneM TeXHHIECKOTO
cosera ['MIP/] naznagmmm C.I1. KopomeBa. CoTpyqHUKOB Imox0Hpatn cpenn
MOJIOZABIX CIICIIMAIMCTOB aBUAIIMOHHBIX 3aBOJJOB U KOHCTPYKTOPCKUX OFOPO.
CreHp ans OTHEBBIX McnbITaHui (1oomanka Ne 17 B necy mojy HaxabuHo)
IIOMOT HaiiTu 3amecturens npexacenarens Pesoencosera M.H. Tyxaues-
ckuit. C.I1. Kopones paspaboran crpykrypy ['MP/I, cocrosimyro u3 4eThi-
PexX MPOEKTHO-KOHCTPYKTOPCKHUX OpHUraj U MPOM3BOACTBEHHBIX MaCTEPCKUX
JUIS U3TOTOBJICHUS PaKeT U ABUraTeeH.

IepBoii 6puramot pykooaun ®.A. Ilanaep, Tam pabotanu Ham Te-
Mamu: 01 — skcnepumeHTanbHbIi apurateds OP-1, 02 — pakeTHbIi 1BH-
rarenb OP-2, 10 — pakera Ha xupkom torumBe ['MIP/I-X. Bo Bropoi
opurazge, pykoBogumoirt M.K. TuxonpaBoBbiM, ObTH TeMbl: 03 — mBHTA-
tenb PIIA-1 ms pakerormana PI1-2, 05 — pakera ¢ gsuratenem OPM-50
koHcTpykuuu B.II. ['mymko, 07 — pakera ¢ aABuraTeneM Ha KHUIKOM KHC-
mopoje u kepocuHe, 09 — pakera Ha THOpUIHOM ToTUIHBE. TpeTheii Opura-
noit pykosoaun FO.A. IlobenoHocues, oHa paboTana Hag Temamu: 04 —
yctaHoBka MVY-1 g momydeHHs MPUTOKOB BO3/1yXa, IBIDKYLIUXCS CO
CBEPX3BYKOBBIMH CKOpOCTSAMH, 08 — CHapsi ¢ NPSMOTOYHBIM BO3AYILIHO-
peakTUBHBIM JBHTaTesieM. YeTBepras Opurana, Bo riaBe kotopoit obur C.I1.
Koposes, Bena tembl 06 — OecruIOTHBIE KpbUIATHIE PaKeTHBIC anaparsl,
pabotana Han pakerorutanamu PII-1 ¢ meuratemem OP-2 u PII-2 ¢ neurare-
nem 03, a Takke MepCIEKTHBHBIM paketoruanom PII-3.

BaxupiM HanpaBienuem B aestenbHoctd ['MPJl siBasuinch mpora-
raHzaa M TOMYJISpU3alys PAaKeTHOTO ABMXKEHHsSI, YeM 3aHMMaJICS OTIET Op-
TaHU3aIMOHHO-MacCOBOH paboTHI.

B 1932 r. rupmoBs! o0paTunuch ¢ mucbMoM K M.H. TyxadueBckomy,
B KOTOPOM OOOCHOBBIBAJIaCh HEOOXOAMMOCTh OOBEIUHEHUS YCHIMH MOC-
KoBCKOU M neHuHrpajackoi rpynn I'MPJT u I'IJI ans co3naHuss MOLIHOIO
PaKeTHOTO HAay4YHO-HCCIIEN0BATEIbCKOI0 HHCTHUTYyTa. B Hos6pe 1933 r.
I'1J1, MocI'P u Jleul UPJ] 6butn 00benuHEHBI B PeakTHBHBIN HaydHO-
HCCIEIOBATEILCKUM UHCTUTYT.
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JKUJIKOCTHBIA PAKETHBIM JIBUT ATEJIb PJI-180:
HUCTOPUSA PABPABOTKH, COCTOSHUE,
MNPOI'PAMMBI U NEPCIIEKTHUBbI
I1.C. Jlepoukun, B.C. Cynakos

Kunkoctaeie pakernsle nurarenu (JKPII) PJ1-180 otHOCATCS K Ce-
MEUCTBY KHCIOPOAHO-KepOCHHOBBIX KPP/ ¢ noKuranueM OKUCINUTEIBHOIO
rasa, cozaanHomy Ha Gaze XXPJ[ PJ1-170/171. P/1-170/171 6buiu pa3pabo-
TaHbl B 197687 rr. mus paker-Hocuteneit (PH) «Oueprus» u «3eHur» co-
OTBETCTBEHHO. [X pa3paboTka cTaja KauyeCTBEHHO HOBBIM INIArOM B
coznanuu JKPJI. Ilepssiit 3anyck PH «3ennt» ¢ nBuratenem P/I-171 Obun
ocymiecTByieH B ampeine 1985 r., B 1987 r. u 1988 r. cocrosuuce 3amycku
PH «DQneprus» ¢ nuratensimu PJ1-170.

B 1996-99 rr. 6611 co3man asurartens P/I-180 mms momepHU3MpO-
BanHOU PH «Atmacy xommannu Jlokxun Maptus (CIHIA). Coznanne Moti-
HOTO JBHTaTelsl ITIEPBOM CTYNEHM OCYIIECTBICHO B CXKAaThbleé CPOKH, a
0TpaboTKa — Ha MaJoM KOJMYeCTBEe MaTepuanbHON dacTH. CepTudukanms
neurarens ans PH «Artnac 3» 3aBepiiena BecHoit 1999 r., a s PH «ATtnac
5» — metom 2001 r. [epsrrit 3anyck PH «Atmac 3» ¢ nuraremem P/1-180
cocrosuicst B Mae 2000 r., a PH «ATtnac 5» — B aBrycre 2002 1.

MapkeTuHroM M peanu3alydeil JaHHOTO JBHUraTessl 3aKa3uuKy —
komnanuu ULA — 3anumaercs coBmectHoe npennpusatue PJI AMPOCC,
co3nanHoe HIIO Ouepromam u Ilparr-Yutau (CHIA). B CIIA yxe mo-
cTaByieHO cBbIme 60 TOBapHBIX JBHTraTelnel, BeIMONHeHO 44 3amycka PH
«Atnac 3» u «Atnac 5» ¢ gurarensimu PJI-180 Ha nepBoii cTyneHu.

B nmoxmane kpaTko cooOmaercst 0 BO3MOXHOCTSIX HCIOJIB30BaHUS
YKa3aHHBIX ABHTATENCH B IIEPCIEKTHBHBIX IIPOrpaMMaXx.
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Kpyrasiii croa « TPOBJEMbBI MEJK3BE3THBIX TEPEJIETOB»

COBPEMEHHBIE ITPEAITIOCBIJIKA ME)K3BE3I[HI)IX MMOJIETOB
B.I1. bypnakos

B nocnenHue roapl psaj CIENUATNCTOB BBICKAa3bIBACTCS CKENTUYECKU
OTHOCHTEJFHO Oy TyIIero KOCMOHABTHKH, a YK TeM 0oyee — OTHOCHTEIILHO
BO3MOXKHOCTH MEXX3BE3JIHBIX IOJIETOB. B HeMauoii creneHu 3ToMy croco0-
CTBOBAJIM HEYTEIIUTENbHbIE PE3yIbTAaThl PACUCTOB TEPMOSICPHBIX JABUraTe-
neit. Jlaxxe 11 uaeanbHOro ciaydast (BeCh BOJOPOJ IIPEBpaliaeTcs B reuil)
OTHOIIEHHE KOHEYHOM MaccChl ammapara, pasorHaHHOTO a0 ckopoctu 90%
OT CBETOBOH, K HaYaIbHON HHUYTOXHO Majo — Bcero 0,001%. A 1o, 1Mo
MHEHHUIO HEKOTOPBIX PAKETYMKOB, UCKIIOYACT BO3BPAIICHHE MEX3BE3THOTO
kopabs B CONHEYHYIO CHCTEMY.

Bcemomunaro akagemuka b.C. Creukuna (1891-1969), xoTopslit mpu
mHe npocun C.I1. Kopoxera (1907-1966) penmuts Bompoc 00 OTIpaBKe €ro
Ha JIyHy Oe3 Bo3Bpara Ha 3emutto. OH e ObUT COTJIACEH JICTCTh HA MEXK-
3BE3/IHOM aIlfapaTe TOJIBKO B OAMH KOHell. I Takux »HTYy3MacTOB — COTHH,
BKJIIOYast U aBTOPA 3TUX CTPOK...

3auem jereTh? MOXHO Ha3BaTh NECSATKM NPUYMH, HO TJIaBHAsg —
MIOUCK JPYTUX Pa3syMHBIX LIUBUIIM3AIUH, IpUYEM XKelaTeJIbHO — OOOrHaB-
muX Hac B pa3BuTuu. Celyac yxe SICHO, YTO PasyMHast )KU3Hb MOKET OBITH
TOJIBKO OEJIKOBOW, MpUYEM MJJIsI €€ pasBUTHSL HY)XHBI IUIAHETHI 3€MHOMN
rpynnsl. M takue ruiaHeTsl yxke OTKphIThl! Mx Macca Bcero B 1,5 pasa
Oonbie 3eMHOM. OcraeTcss MO paguo- WIM TPABUTALMOHHBIM CHTHAJIAM
YCTQHOBHUTH Ha HUX HaJIMYWE pa3yMHOH >xu3HH. EcrecTBeHHO, B pacuerax
HAJI0 yIUTHIBAaTh U BPEMEHHBIE (DAKTOPHI.

Hakownern, Ha uem setets? Kak HU cTpaHHO, pemieHre ecTb. COCTOUT
OHO B MPUMEHEHHUH MEX3BE3HOT0 MPSMOTOYHOTO PEaKTUBHOI'O BUTATEN,
u MbI ¢ akageMukoM b.C. CTeUYKHHBIM, OCHOBOIOJOXHHKOM BO3AYIIHO-
PEaKTUBHBIX JIBUTATeNed, 00CYKIaIl «IIPOEKTHI» HA 3Ty TEMY, BBIIIOJIHEH-
Hbele B 1955-68 rr. MHe nosesino, uro umenHo B OKb-1, rae s paboTan mo-
cie oxoHwaHus MAW c 1959 r., Benukuil [OBHUTATENHUCT TPYIHIICST
MOCIEHUE MIECTh JIET CBOEH KU3HH.
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MEX3BE3IHBIE IEPEJTETBI:
K BOITPOCY O METOJOJIOT'MA UCCJIEJOBAHUM
.M. Momucees

B 1903 r. B pabore «lcciaemoBaHne MHPOBBIX NPOCTPAHCTB Peak-
TUBHBIMHU mipubopamm» K.3. [{noakoBCKuiA 1an NepBEI TEXHUIECKUN TIPO-
eKT-Ha0OpPOCOK KOCMHYECKOM paKeThl JUIA TPEOJOTCHUS MEX3BE3IHBIX
PAacCTOSIHUN.

3a mpoureiee CToJIeTHE MOSBUINCH IECATKH THICSY ITyOIUKaIMH 110
npoOiematuke Mex3Be3HbIX nepeieroB (MII). B nocnennue necsruneTus
9TOT MacCHB HAEH M pacCyXIeHWil OblcTpo pacrter 3a cuer MHTepHer-
pecypcoB. CoBceM HEIaBHO HAYAIUCh KPYNHbIE KOMIUICKCHBIE HCCIEI0Ba-
tenbekre nmpoekthl «Mkapy» (BIS u Tau Zero Foundation) u «100-neTHuii
3Be3noiieT» (DARPA).

Kpome Toro cymectByer eme 6oiee orpoMHbIii 00beM HHPOpMAIN
1o paboTaM, KOTOpBIE IIPSAMO HE HaNpaBieHBI Ha penieHne npoodinemsr MII,
HO CBSI3aHBI C €€ OTACIBHBIMH aCIEKTaMH, JTHO0 IPOCTO HEOOXOAUMBI IS
ee pemeHus. JTo, HampuMep, paboTHl 1O TEPMOSAEPHOMY CHHTE3y, 3a-
MKHYTBIM CHCTEMaM >KH3HEOOEeCTIeueH s, IOUCKY M HCCIEIOBAHMAM HK30-
IUTaHeT.

Takum 00pa3oM, BOSHUKAET 3a/a4a BHIPAOOTKH METOMOJIOTHH Pabo-
ThI KaK ¢ UMCHOIIIMMCSA MaCCHBOM I/IH(bOpMaI_[I/II/I, TaK U C CaMHUMH IoaxoJa-
MH K paccMoTpeHuio BompocoB MII. Permenue manHo# 3amaum TpeOyer
paccMOTpeHHs BCero criekTpa mpodiaematuxu MIT.

B kauecTBe pesynbTaTa NMPOBEACHHBIX B JJAHHOM HAIPaBJICHUU pa-
00T mpeutaraeTcsi HECKOJBKO BHJIOB Kiaccudukanmii npoekrtoB MII mo
Pa3sHbIM OCHOBAHUSIM M JUISl PELIEHHs pa3HbIX 3aaad. B wacTHOCTH, Kiaccu-
(UKanus MO YPOBHIO PEaIM3yeMOCTH NPOEKTOB, KiIacCH(UKAIWs JBHUTra-
TEJILHBIX YCTaHOBOK, KJIACCH(UKALMSA TTOJIE3HBIX HArPYy30K.

[MpennoxeH M 0OOCHOBaH psiJi MPUHIUIOB, KOTOPBIE MOTYT OBITH
MIOJIE3HBIMHU B HCCIIEAOBAHUAX mpobiiematuku MII u npu mpoeKkTHpOBaHUU
MEK3BE3IHBIX KOCMUYCCKHUX aIlmapaToB. OTH XKe MPUHIUIIBI MOTYT UCIIOJIb-
30BaThCA U1 OBICTPOH pumbTpary 6ecrepCreKTHBHBIX MaTePHAJIOB.

IIpuBonuTCs  CHUCTEMATU3UPOBAHHBI  IEPEUYEHb  COBPEMEHHBIX
HaTpaBJICHUH WCCIEHOBAaHUM B Pa3IMYHBIX O0JACTAX HAYKH M TEXHHUKH,
obecrieunBaroniux peanusanuto MII B Oyaymem.

B 3axioyeHne paccMaTpHUBalOTCS HANPABIEHUs MPAKTUYECKOTO HC-
TI0JIb30BaHuUs HcciieioBaHuit npodiemarrku MIT B HacTosmee Bpems.
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AKTYAJBHOCTD PABOT IO MEX3BE3THBIM NEPEJIETAM
C.B. Anekcannpos

Ucropust pasBuTUs KOCMOHABTHUKM IIOKa3bIBAET, YTO TJIABHOM Ipe-
Tpazoil STOMY MPOIECCy SABISIETCS Nake He AS(HUIIUT PecypcoB, a OTCYT-
CTBHE «o0paza  OyOyIIero», CTPaTeTHYeCKOro TPEACTaBICHUS O
HaTpaBJICHUSAX U MYyTAX STOTO PA3BUTHS, BHICHUS IEPCIEKTUBBL. ODTO CKa-
3bIBAETCS, KAK MUHUMYM, B TPEX acCleKTax:

— BO-TIEPBBIX, OTCYTCTBHUE CTPATETMUYECKOr0 MPEICTaBICHUS O
HATIPABJICHUSIX U MYTAX Pa3BUTHS HE MO3BOJISICT BPA3yMUTEILHO 00OCHOBBI-
BaTh HEOOXOIUMOCTh BBIJCIICHHS TPEOYEMBIX PECYPCOB JJIsl pa3BHTHUS TEX
oOnacTeii KOCMOHABTHKH, TJie HET PeajbHOW MM JIETKO HPOTHO3HPYEMOit
MIPaKTUIECKON (IKOHOMUYECKOW) OTauu;

— BO-BTOPBIX, OTCYTCTBHUE BHUACHHS MEPCHEKTUBBI HE IO3BOJIAET
000CHOBaHHO ITAHUPOBATH Pa3BUTHE KOCMUYECKON TEXHUKH;

— B-TPEThUX, OTCYTCTBUE «00pa3a OyayIIero» He MO3BOJSET 3auei-
CTBOBaTh HEMAaTEpPUAJbHYI0 MOTHBALMIO KaJpOB KOCMHUYECKOM OTpaciu,
YTO, MPEKIE BCErO, ACNAET €€ KpailHe HEYCTOMYMBOM K KPU3HUCHBIM SIBJIE-
HUSM B SKOHOMUKE U OOIIECTBE.

Ha cerogusmHuii 1eHb KOCMOHABTUKA MPAKTUUYECKU pelInia 3a1ady
OCBOCHHSI OKOJIO3€MHOI'0 KOCMHMYECKOIO IpocTpaHCcTBa. Bropas 3anaua —
OCBOEHHME MEXIIIAHETHOTO IpocTpaHcTBa, CONMHEYHON CHCTEMBI — CTOUT
HA IIOBECTKE JHS, a COOTBETCTBYIOIME HAYYHO HMCCIECAOBATEILCKUE, a IO
pALy HalpaBJICHUHA M OMBITHO-KOHCTPYKTOPCKUE PAOOTHI BEIyTCS YXKE He-
CKOJIbKO JecsiTiiieTui. ClieqyromuM 3aKOHOMEPHBIM [IaroM CTAaHET HCCie-
JIOBaHHE M OCBOEHUE MEXK3BE3JHOI0 MPOCTPAHCTBA, MOJETHI 3a IMperesbl
CoNHEYHOW CUCTEMBL.

[Munotupyemplil MeX3BE3AHBIN MOJIET CTABUT PsJ HAYUHBIX, HAYYHO-
TEXHUYECKUX M T'YMaHHUTapHBIX BOIPOCOB, OT PEIICHUS KOTOPBIX 3aBUCHT
camMa peajm3yeMOCTh TaKOTrOo MPOEKTa. B cmily cIOoXHOCTH, W 0COOEHHO
MacIITaOHOCTH, PELICHHE COOTBETCTBYIOIIUX 3aJa4y MOTPeOyeT JUIUTEIbHO-
ro BpeMeHH. 1 4eM paHbllie HAYHYTCS UCCIIEAOBaHUs B 00JIaCTH MEXK3BE3 /-
HBIX TIOJIETOB, TeM OOJIbIIIE BEPOSATHOCTH TOTO, YTO TAaKHUe IOJETHl BOOOIIE
COCTOSATCSL.

HccrnenoBanue mpobieM MEX3BE3THOTO Mepenera IO3BOJHUT IO-
HOBOMY B3TJISIHYTh Ha Psii (pyHIAMEHTAIBHBIX MPOOJIEM, CTOSIIUX IMepen
YEJI0BEYECTBOM.

1. Mex3Be3qHbIe TEpeieThl MOTPEOYIOT KOJOCCATBHOIO pPacxona
SHEPrHuH, KOTOpasi JOJDKHA OBITh CKOHIICHTPUPOBaHA Ha OOPTY 3BE370JIETA.
B HacTosmuii MOMEHT TpeOyeMoe SHEPrOBBIICIICHIE TPOTHO3UPYETCS IS
peakuuu SAEpHOrO CHHTE3a U PEeaKUUH aHHUTWIALMUA. ECTb MHEHue, 4To
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IBUTATENT HA ITHX IMPHUHIHUIAX PEaNn30BaTh IMpPOIIE, YeM CTallHOHApHBIE
9HEProOJIOKH, M CO3/TaHUE TBUTATEINICH TSI MEK3BE3HBIX IIEPEIETOB CTAHET
HEOOXOIWMBIM IaroM K OCBOEHHIO NPUHIMITHAIGHO HOBBIX HCTOYHHKOB
SHEPTHUW U1 36MHOW IHUBHIM3ANXA. MOXXHO TPEATIONOKUTH, YTO TIPH pe-
IICHUU SHEPreTHYEeCKON MpoOJIeMBl MEK3BE3IHBIX IepereToB OymyT OT-
KPBITBI M OCBOCHBl W TPHWHIUNHAIHHO HOBBIE CIIOCOOBI MOJIYYCHUS U
XPaHCHUS YHCPTUH.

2. IlpensaTcTBUEM JIi MEXK3BE3IHBIX MEPEICTOB BHIUTCS TPEACITh-
HOCTh CKOPOCTH CBETa. MHOTOYHCICHHBIC TECOPETUYCCKHE U HEKOTOPHIC
9KCICPUMCHTANBHBIC Pa0OThl MOKA3BIBAIOT, YTO ITOT Oaphep HE SABISICTCS
HEMPEOIOTUMBIM, OJTHAKO CaMo M0 cebe MHOroo0pa3ue COOTBETCTBYIOLIMX
TEOPUIl TpPHU OrPaHMYCHHBIX BO3MOXHOCTSAX OSKCICPUMECHTAJIBHON 0a3bl
OCTaBJISIET BONPOC OTKPHITHIM. [loKa TeMaTHka CBEPXCBETOBBIX CKOpOCTEH
HE SBIIACTCS aKTYaJIbHOW COOTBETCTBYIOIIUE HCCICIOBAHUS CBOZIATCS, IO
CYIIECTBY, K Mepedopy TOMONOTHIECKHX abcTpakuuii. Mexmy Tem, ode-
BHIHO, YTO «IIPOPBIB CBETOBOTO Oaphepay OymeT MMeTh KOJIOCCaThbHOE
HAayYHO-MHPOBO33PEHUECKOE 3HAUCHHE M CIOCOOCTBOBATH BHIXOAY (U3UKH
13 HEKOETo TYMHKa, B KOTOPOM OHA, 10 MHCHHIO psJa YYCHBIX, MPeOBIBacT
yke Oonee monyBeka. PazBepTriBaHue pabOT MO MEX3BE3IHBIM TepeneTaM
JMOJKHO ~ CTaTh  KaTajau3aTOPOM  HCCIENIOBAaHUN  MPOCTPAaHCTBEHHO-
BPEMEHHOI'0 KOHTHHYYMa, TIPOCTPAHCTB BBICIIUX MEPHOCTEH U TIp.

3. DKCIeANIINY B IPYTHE 3BE3IHBIC CUCTEMBI OYAYT AJIUTHCS TOJAaMHU
U AECATUICTHSIMUA. Bce 3T0 BpeMs ClIOXKHAsi TEXHUYECKask CUCTeMa, KOTOPO
SIBIISICTCS MEK3BE3THBIH KOCMIUYECKUIA KOpalib, TOJDKHA HCIPABHO (yHK-
OUOHUPOBATh B TSDKEINBIX, IO KOHIA HEU3BECTHBHIX BHEIIHUX YCIOBHUSIX.
Yacte cucTeM 3Be3oiieTa OyaeT paboTaTh Majoe BpeMs ¢ OONBIION MOII-
HOCTBIO, JIpyras — B 0oJiee IMaJsAINX YCIOBUSAX, HO HEMPEPHIBHO B TeYe-
HHE BCETO IOJIeTa, CKOJBKO OBI JECATWICTHH OH He mics. [1ocKombKy
a0COIIOTHO HAJIS)KHBIX TEXHHYECKHX YCTPOWCTB HE CYIIECTBYET, HE00XO-
UM KOMIUIEKC TEXHHUYECKHX U OPraHU3AI[MOHHBIX MEp MO O0ECIICUYCHHUIO
JUTUTETILHOW aBTOHOMHOM IKCIUTyaTallul 3TUX cucteM. K coxkajeHuio, yxe
JIOBOJILHO JUIUTEJILHOE BPEMs 3eMHasi TeXHOC(epa pa3sBUBAETCS B HAIpPaB-
JICHUH, HECOBMECTUMOM C CO3JAaHHEM TaKHUX YCTPOWCTB, XOTS OYCBHIHO,
YTO UMEHHO TaKOE€ Pa3BUTHE €€ CIOCOOCTBYET HApaCTaHHWIO TI00aIbHOTO
9KOJIOTHYECKOTO U SHEPTeTUIECKOTO Kpr3uca. TakuM obpa3zom, mpopaboTka
TEXHUYECKUX CPEJCTB OOCCIICYCHUS 3BE3JHBIX OSKCICAUIUA TO3BOIUT
MIPEUIOKUTH OOJiee pa3yMHOE HAIPaBICHHE PAa3BUTHA U BCEH OCTAIBHON
TEXHUKH, UCIIOJH3yEMOH YeTIOBEYCCTBOM.

4. Co3naHre W 9KCIDTyaTanus 3Be3N0JieTa — JUTUTEIBHBIA Mpolece,
CPaBHUMBIA WJIH MPEBOCXOMSIINNA MPOIODKUTEIHPHOCTD JKU3HU YEJIOBEKa,
OKOHYATENBHBIX PE3YJIbTaTOB KOTOPOTO MOXKET HE YBHICTh HHUKTO 3 TEX,
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KTO ero HauHeT. Ha MpoTshKeHUH BCEero STOro BpeMEHH IpOorpaMma J0JDKHA
obecrieunBaThCcs HEOOXOIMMBIMU MaTepPUAbHBIMH PECYpCaMd M KaIpaMi.
MexaHn3MOB (DyHKIIHOHHPOBAHUS U PECYPCHOTO OOECIICYSHUs TaKUX IPO-
rpaMM B PHIHOYHOH SKOHOMHKE He cymiecTByeT. [lorckaM TaKux MeXaHH3-
MOB TIoCBsiIieH coBMecTHBIHN poekT NASA n DARPA «100 Year Starship»
(100YSS), nauatsrii B ssuBape 2011 .

I'mobGanbHOCTH 3a/1au ¥ OOJBIION OXHIAEMBbIil 00BEM 3aTPaT BBI3bI-
BalOT €CTECTBEHHOE CTPEMJIEHHE K MEXIYHAapOIHOMY COTPYAHHYECTBY B
paborax 1mo Mex3Be3IHbIM mojeraM. OIHAKO ONBIT MEKAYHAPOIHBIX MPO-
rpaMM mociequux 20 JeT Mmokasai, YTO peajbHOE ydacThe Kakow-1ubo
CTpaHbl B HUX BO3MOXXHO TOJILKO B TOM Clly4yae, €CJIM CTpaHE ecTh, YTO
NpeaJIOKNUTb, CCJIU HMECTCA KaKadg-TO HalMOHaJIbHasd IporpaMma WJIN
Hay4Has 1kojia. OCcHOBOI 11 GOPMUPOBAHUS HAYYHOH IIKOJEI B 00JIaCTH
MEX3BE3JHBIX IIEPENICTOB B HalIell CTpaHEe MOXKET MOCITYKHTH LENBIH psil
paboT OTEYECTBECHHBIX HH)KCHEPOB M YYCHBIX, OTHOCSIIMXCS, OIHAKO, K
1960-m — 1980-Mm romam.

OIIEHKA SDHEPTETUYECKHUX XAPAKTEPUCTHUK
MEXK3BE3JTHBIX KOCMUYECKHX KOPABJIEN
H.A. CoboneB

CymecTByIomue B HacTOSIIEe BpeMs COCOOBI CO3/aHMs TSITU U Te-
HEpaIi >HEPruH, HCIOIb3yeMble Ha KOCMHUYECKHX ammaparax, MpHOIH-
KATCA K TNpefely CBOUX TEXHOJNOTMYECKHX M JaKe TEOPEeTHUYECKHX
BO3MOYKHOCTEH, M TIOTOMY YK€ CETOJHS HE B MOJHOM MEpe COOTBETCTBYIOT
MIOCTOSIHHO YCJIOKHSIOIIMMCS 337jadyaM MCCIIEI0BAaHUS U OCBOSHUS KOCMOCA.
Kak mnokasbiBaeT NMpakTHUYECKUIl OIBIT, JalbHEWIIEE COBEPIIEHCTBOBAHUE
PaKeTHBIX TEXHOJOIMH HE NPUBOAUT K CEPbE3HOMY YIYYIIEHHIO TEXHHYE-
CKHX, SKCIUTyaTallHOHHBIX M SKOHOMUYECKHX XapaKTePUCTUK OOJIBIINHCTBA
KOMIIOHEHTOB TPaHCIIOPTHBIX KOCMHYECKHX CHCTeM. BcrmeactBue 3toro Ha
CETOHSAIIHUN JIeHb MUJIOTUPYEMOe ucciiefioBanne JIyHbl U muaHeT Tpedyer
OTPOMHBIX OIO/PKETHBIX 3aTpat, dKCHEeNUIUU Jajee opOuThl Mapca mpen-
CTaBJIIOTCS MPOOJIEMAaTHYHBIMU IPH JIIO00OM (PHHAHCHPOBAHHH, a UCCIIEHO-
BaHUE JPYTUX 3BE3IHBIX CHCTEM MPAKTUIECKH HEBO3MOKHBIM.

B T0 ke Bpems u3BeCTEH P TEOPETHIECKUX U SIKCIIEPUMEHTATBHBIX
paboTt, KoTopble GOPMHUPYIOT MPEINOCHIIKHY ISl CO3/1aHMs ABMKUTEINIEH Ha
HOBBIX (PM3MYECKNX MPUHIMIAX, HE CBSI3aHHBIX C 0TOPOCOM 3allaCeHHON Ha
6opty kocmuueckoro ammapata (KA) maeptHO#l Maccsl. Hecmotpst Ha To,
YTO B OCHOBY (DYHKIIMOHHPOBAHUs OOJIBIINHCTBA MOJOOHBIX IIPOEKTOB MO-
JIOKEHBI THIIOTE3HbI, elle TPEOYIOIe TeOPETHIECKOro 000CHOBaHMS, OLICH-

73



Ky DHEPreTHYECKUX 3aTpar, HEOOXOAWMBIX IJISi OCYIIECTBIICHHS TEX WIN
HHBIX TPAHCIOPTHBIX ONEpalMid B JaJIbHEM KOCMOCE, MOKHO NPOU3BOIUTH
YyXKe CEeroJHsl.

B manHOI paboTe MpOBOIHTCS OLEHKA HEPTETHYCCKUX XapaKTepH-
ctuk KA, npennazHaueHHOro Ui IepereTa Ha pacCTOSHUSA, CpaBHUMBIE C
MeX3Be3THBIMH. B KauecTBe mpmmepa paccMaTpHBaeTcsl mepener K Oiu-
kaitent 3Be3zne Ilpokcume lleHtaBpa, Haxonsmeiicss Ha paccrosiHuu 4,27
cBeTOBBIX JieT 0 CoJHIIA.

B ocHOBY uccnenoBaHus TMOJ0KEH TOT (PAKT, UTO BHE 3aBUCUMOCTH
OT UCHOJIb3YeMbIX (U3NUYECKUX MPHUHIUIOB Hepemenicaus KA B kocMuue-
CKOM IIPOCTPAHCTBE JIOJDKEH BBIMOIHIATHCS 3aKOH COXPAaHEHHS JHEPTHUU.
Takum o0Opa3om, A7l OCYIIECTBICHHSI pa3roHa WMIU TOPMOMKECHHS MEXK-
3Be3HOr0 KocMmaeckoro kopabmst (M3KK), To ecTs H3MEHEHHS €ro KuHe-
THYECKOHN SHEpPruu, NOJDKHA 3aTPadydBaThCs DHEPTHs JTHOO 3alaceHHas Ha
Kopabie, 10O moiyyaeMasi W3 BHCIIHMX HCTOYHHKOB. B mepBoM ciyuae
Macca JHEpPrOHOCHTENs, KOTOPYI0 HEOOXOIMMO coIepXKaTh Ha OOpTy He
MOJKET OBITh MEHBIIIC BEIMIHHBI

E
m. =

min 77 Cz

,
rne £ — motpebHas sHeprus, ¢ — ckopocTh cBerta, # — KIIJI mpeobpaso-
BaHMS MacChl B 3HEPTrHI0. TakuM 0Opa3oM, ¢ pocTOM HEOOXOIMMOM SHEPTo-
BoopykeHHOCTH KA Macca 3HeproHocuTelnsi BO3pacTaeT, JOCTHTasi B UTOTeE
KPUTHYECKOTO C TOYKH 3PEHHS KOHCTPYKTHBHON NMPHEMJIEMOCTH 3HAUCHHSI.
370 3HaueHME SBISAETCS TPHUHIMITHAILHBEIM OTPaHHMYCHHEM, HaKJIa/bIBae-
MbIM Ha xapaktepuctuku M3KK, ucnone3yromero 3amaceHHyl0 Ha OOpTY
SHEPTHIO.

OCHOBHBIE BBIBOJIBI:

1. Jlaxxe mpu MCrosb30BaHUM criocoba nepemerieHus, Guzndeckas
OCHOBa KOTOPOTO HE CBsi3aHa C MPOLIECCOM HEIOCPEICTBEHHOro oTOpoca
Macchl ¢ LeJblo nonydeHus peaktuBHou Tsaru, M3KK, ucnons3yrommii ans
CBOETO JIBIKCHUS TOJIBKO 3allaCEHHYIO Ha OOPTY SHEPIHIO, HE MOXET CHH-
TaThCS TEJIOM IOCTOSTHHON MacChI.

2. PaccmarpuBanuch ABe OCHOBHBIE CXEMBI IIEpeseTa:

a) C MOCTOSHHBIM IO a0COJIIOTHOW BEIMYHMHE YCKOPEHHEM, MEHSIO-
IIYM 3HaK B MOMEHT IEpexo/ia OT Y4acTKa pa3roHa K y4acTKy TOPMOKEHHUS;

0) C TacCHBHBIM YYacTKOM, PAacIOJIOKEHHBIM MEXIY YJacTKaMH
pasroHa ¥ TOPMO>KEHUSI.

C TOukM 3peHHs YMEHBIICHHS BPEMEHH IepeJieTa HCIOIh30BAHNE
BTOPOW CXEMBI IPEATIOUTHTEIHHEE.
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3. Ipu 3amannoit mampHOocTH mepenera u KILJ| mpeoOpasoBaHms
Macchl 3HEPrOHOCHTEINSI B 3HEPTHIO CYIIECTBYET HEKOTOPOE MpEAEIbHOE
3HAUEHHE TOJIETHOTO YCKOPEHHMS, MPEBBIMICHNE KOTOPOTO NMPHHIMITHAIBHO
HEBO3MOXHO BHE 3aBHCHMOCTH OT CIOCOOOB BBIPAOOTKH 3HEPTHH MU OCY-
IIECTBJICHUS NPHBOJA. JTO OyAeT TOT ciydal, Korzma moTpeOHas macca
SHEPrOHOCHUTEN cTaHeT paBHOU ctapToBoil Macce M3KK. Bennumna mpe-
JIETIBHOTO YCKOPEHHS YMEHBIIAETCSl C yBEJIMYCHHEM JallbHOCTH MepesieTa,
YTO NPUBOAMT K 3HAYNTEIHHOMY YBEIMUYECHHUIO €0 MPOIOJKUTEIBHOCTH.

4. B cBa3u ¢ atuM npaktuuecku npumeHuMele M3KK Moryt ObITh
CO3JIaHbI TOJBKO MPH YCJIOBUH HCIIOJIB30BAaHUS ISl pabOTHl JBUIaTEIbHOM
YCTaHOBKH BHEITHUX UCTOYHHKOB SHEPTHUH.

IMPOEKT «KOPABJISI HOKOJIEHUM»:
COIUAJIBHBIE U IICUXOJOI'NMYECKHE IMTPOBJIEMbI
W.H. Txauenko

IIpoexT «koOpaOisi TMOKOJCHUI» SBISETCS B HACTOAIICE BpPEMs
€IMHCTBCHHBIM TPOEKTOM ME)K3BE3AHBIX COOOIICHHUH, KOTOPHIH HE BBHI3BI-
BaeT 0COOBIX BO3PKCHHUH NPUHLUIIHAIBLHOTO HOPSIKA C TOUYKU 3PEHUS €To
TEXHUYECKOUN OCYIIECTBUMOCTH. OHHaKO BbICKA3bIBAKOTCA pa3IMYHbBIC CO-
MHEHHS COIMAIILHOTO, TICHXOJIOTUYECKOTO U, B 0COOEHHOCTH, MOPaTHLHOTO
XapakTepa OTHOCUTENIbHO €ro peajbHOHW BO3MOXHOCTH U JIOMYCTUMOCTH.
CouunanbHO-IICUXOJIOTHYECKHE IPOOJIEMBI, CBSI3aHHBIE C TIOJIETOM, paccMat-
pHUBaIKCH OOJNBIIE B HAYYHO-(AHTACTHIECKOH, YeM B HAyYHOH JHTEpaType,
KOTOpas OTPaHHYMBANACH IPEHUMYIIECTBCHHO €CTECTBEHHO-HAYYHBIMH W
TEXHUYECKUMHU acreKTaMu npobieMbl. Hampumep, oOcyxpanuck pa3ind-
HBIE OMOJIOTHYECKHAE MOMEHTHI IIPOCKTA.

UenoBek SBISETCS HE TOJNBKO OHOIOTHYECKUM, HO M COIHAIBHBIM
cymecTBoM. PaccMaTpuBaTh UCKITIOYUTEIHHO OHOJIOTHYECKUE ACHIEKTHI CY-
[IECTBOBAHUS YE€IOBEKa HE MPEJCTABIAETCS pa3yMHbIM. [IpobieMoit siBisi-
€TCS COXpaHEHHWE HE TOJBKO TEeHETHUYECKOTO, HO U COIHAILHOTO
pazHooOpa3usi U mepenada HEOOXOJMMOTO COIMAIBLHOTO OTBITA BHYTPH
OTPaHUYECHHOTO COOO0IecTBa. JTO OOIIECTBO MOYTH HEM3OEKHO OJKHO
MTOJIBEPTHYTHCSI BTOPUYHOM BapBapu3anuu. Pa3suTre maHHOTO OOIIECTBa HE
MOXeET OBITh Tpe/cKa3yeMbIM. UeI0BEUECTBO HE UMEET OMbITa CYIIECTBO-
BaHUS B MOJOOHBIX YCIOBUSAX B TCUCHUE IMOKOJCHHUU. BhI3bIBaeT COMHEHUE
caMa BO3MOXXHOCTh COITMAJIbHOTO IMPOTHO3UPOBAHHS, PACCYMTAHHOTO HA
BeChbMa OTIAJICHHBIN IMEPHOJ, OCOOCHHO KAacaloIIascs OTHOCUTEIhHO He-
00JIBIIIOTO COOOIIECTBA, IOIBEPIKCHHOTO CITyIaliHBIM H3MECHCHUSIM.
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3T0 0OIIECTBO OIHKHO UMETH OIPECeIICHHBIE YePTHl TOTAIUTAPHOM
YTOIHUH: OOIIHOCTH WMYIIECTBA, HEHTPATN30BAHHOE IUIAHUPOBAHUE, YPaB-
HUTEIBHOE paclpe/ieieHre PU OTPaHWICHHBIX pecypcax, HeoOX0ANMOCTh
moAepKaHus 00IIeCTBEHHOM MUCIUIUINHEI, TOBHIIIEHHOE BHUMAaHHUE K BO-
mpocaM 0€30IacCHOCTH, IPUMEHEHUE CAHKINN K HAPYIIUTENISIM OOIIeCTBEH-
HOTO TIOpSIKA, perjaMeHTallus IIOBCETHEBHOH JKH3HH W KOHTPOIb
penponyktuBHOro mnoBenacHus. CoxpaHCHHE MOIOOHOTO OOIIECTBEHHOIO
MOpsiZIka HEBO3MOXKHO 0€3 COOTBETCTBYIOIICH HICOJIOTHH, OCHOBAHHOW Ha
JIBYX 0a30BBIX MPHUHIIUNAX: JOCTIKCHIEC HAMECUCHHOW IIEIH M 00CCIICUCHUE
MTOCTOSIHHOTO CYIICCTBOBAHUS KOJIOHUHU. DTO TAKXKe MpeamonaraetT Gopmu-
pOBaHHE COOTBETCTBYIOUIETO IICHXOJIOTMYECKOro THma. BeposiTHO, nuy-
HOCTHBIC Ka4eCTBa, HCOOXOMUMBIC I MOCTOSIHHOTO MPOKHUBAHHS BHYTPH
«KOBYETa», JOJDKHBI 3HAYUTEIHFHO OTIMYAThCA OT TeX, YTO TMOTPEOYIOTCS
JUI TIOCNIEAYIOMeH nesTensHOCTH. HamprMep, HEOOXOOMMOCTh AEHUCTBO-
BaTh B DKCTPEMAJBbHBIX W HETPEICKA3yeMbIX YCIOBUAX MOXKET OKa3aTbCs
CepbE3HBIM HUCTBITAHUEM JIJISl HHAMBHIIOB, IPUBBIKIINAX K CYIIECTBOBAHUIO B
OTHOCHTEIIFHO O€30MacHOW M BBICOKO TMPEICKa3yeMod M 0THOOOpa3HOM
cpene. Kpome Toro, Bociutanue B WHGOPMAIMOHHO 00STHEHHOH cpene He
JIOJDKHO CIOCOOCTBOBATh OOIIEMY pPa3BUTHIO. MbI MOXXEM OTMETUTH eIl
COIMANIBHYIO JIETIPUBAIIMIO, MOHOTOHHIO U BO3MOXKHYIO YTPaTy CMBICIIA
JKM3HH CO BCEMHM BBITCKAIOIIMMHU OTCIOAA ITOCICACTBUIMM.

«Kopabnp moxoneHui» MoMKeH ObITh AN CBOMX MAacCaKUPOB, B
Jy4iieM ciydae, koMmdoprabeapbHON TIOPHMOM, a B XYIIIEM, HUCIONB3Ys
MOSIBUBIIICECS B «CETH» BBIPAKCHHE, «HICATHHON BBICOKOTEXHOJIOTHYHOU
Opatckoii Mormnoit». Kaxmas mcropmdeckas OOITHOCTh JOJDKHA HMETh
COOCTBEHHBIH UCTOPUYECKHUN OIMBIT. MEK3BE3AHBIH TMEpeNeT MOXET CTaTh
KyJBTypooOpa3yonuM MU(POM, OKa3bIBAIONINM BIHSHHE HA MTOCIEIYIONIEE
pa3BUTHE KOJIOHWW W €€ OTHOIIEHHS C METPOIOJHEH, OCIIOKHCHHEIC eIlle
BBHIYy KOCMHYECKUX paccTosHui. «KopaOib TOKOIEHWIT» SBISETCS IO-
CIIETHUM CIIOCOOOM MEXK3BE3IHBIX COOOIICHHIA, KOTOPHIA MOKHO PEKOMEH-
JIOBaTh OYAYIIUM MOKOJICHUSM U HJIes KOTOPOT'O MOXET OBITh peain30BaHa
B TOM clly4yae, €CJIM BCe OCTajbHbIE CIIOCOOBI CO BPEMEHEM OKaXyTCs He-
BO3MOJKHBIMH.
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Cexuus 2. «ITPOBJEMBI PAKETHOM 1 KOCMHUYECKOM
TEXHHUKW»

INPOIHO3UPOBAHUE PA3ZBUTUS
CJIOKHBIX TEXHUYECKHUX CUCTEM
B.B. banamos, A.B. Cmupsos, T.O. Lle#itiuHa

[Iporuo3 pa3Butus cinoxHoi TexHIdeckor cuctemsbl (CTC) momkeH
ObITh yOemWTEeNBHBIM U1 3aka3dhKa W MOTeHIHajdpbHOro HHBecTopa —
rocyapcTBa, KOMMEPUECKOH CTPYKTYpPbl WIM 4acTHOro juua. CloXHOCTh
CHUCTEMBI M, COOTBETCTBEHHO, €€ MOJEIM OIpENeseTCs, MPEXIE BCEro,
CIIO)KHOCTBIO CTPYKTYPBI CHCTEMBI, KOTOpas XapaKTepH3yeTcs OOIBIINM
KOJINYECTBOM 3JIEMEHTOB U Pa3IMYHBIMHM BUJAMM B3aHMMOJACHCTBHUS MEXIY
HuMH. COBpeMEHHBIE TEXHHUYECKUE CHCTEMBI, B TOM YHCIE TPAHCIOPTHBIE
CUCTEMBI, TPUOIIIKAIOTCS. K TAKOMY YPOBHIO CJIO’KHOCTH, KOT/Ia MX HaOJro-
JlacMble CBOMCTBA HE CBOJATCS K IIPOCTOM CyMME CBOMCTB OTHEIIBHBIX KOM-
IIOHEHT.

YHuBepcaibHas CTPYKTypa JI000H CUCTEMBI — 3TO 3JIEMEHTHI U OT-
HOILEHUS MEXAY HUMU. B CTpYKTYpy cUCTEMBI clieAyeT BKIIIOYATh JHIIb TE
3JIEMEHTBI, KOTOPbIE HAaXOJATCS B aKTUBHOM cocTosiHMM. Kaxnas cucrema
SIBIIICTCS 3JIEMEHTOM I10 OTHOIICHHUIO K CHCTeMe 0oJiee BRICOKOTO MOPSIKA.
B 4actHOCTH, CETh BHYTPUPOCCHUHCKHUX MarucTpajbHBIX aBUAJIMHHM, pac-
cMaTpUBacMasl B HACTOSIIEH padoTe, SIBISETCS 3JIEMEHTOM aBHATPaHCIIOPT-
HOH CUCTEMBI CTPaHBbI.

CnoxHO# crucTeMe-OpUTHHAITY MOXKET OBITh TOCTaBJICHO B COOTBET-
CTBHE MHOXECTBO MOJIENEeH, He BBIBOJAIINXCA KaK YaCTHBIC CIy4au U3 He-
KOEM YHHBEpCAIbHOW «cynepMmojienn». YacTHble MOJENH OIHUCHIBAIOT
pa3Hble CBOICTBA CHCTEMBI-OPHIMHANIA U ONEPUPYIOT pa3HbIMU Habopamu
JaHHBIX. MoJienb CUCTeMBl JOJDKHA OBITh NMpHEMIIEMOH I 3aka3dyMka U
noreHImanbHOTO Ilomp3oBarens. [lpu hopMupoBaHHH MOJEIH B PaccMOT-
peHue BBOJSTCS pazIM4HbIe TUIOTE3bl, KOTOPbIE JODKHBI YCTPAHUTh HEU3-
OeXXHbIe HEONpe/eIEHHOCTH BO B3aMMOCBS3SX I1aPAMETPOB CHUCTEMBbI-
OpUruHaIa.

B 1ensix mporHo3upoBaHUsI Pa3BUTHS CIIOXHBIX CHCTEM IIEIEC000-
Pa3HoO UCIIOIb30BaTh HHPOPMAIMOHHBIE MoaeH. [logoOHbIe MOETH OCHO-
BBIBAIOTCA Ha THUIIOTE3€ O CYIIECTBOBAHHM CTATHCTHYECKOW CBSI3M MEXKIY
«BXOJIOM» M «BBIXOJOM)» CHCTEMBI. Ba)XHBIM NpenmMymecTBOM HHpOpMa-
LUOHHBIX MOJIENEeH Mepex MaTeMaTHUYeCKUMH MOJAEISIMH SBISIETCS OTCYT-
CTBHUE OTPAHUYCHUH Ha CIIO)KHOCTH HCCIIETyeMON CHCTEMBI, UTO OTIPEIeNsieT
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UX BBICOKYIO NPAKTUYECKYIO 3HAYUMOCTb. [Ipu pa3paboTke mHPOpPMAIMOH-
HOH MOJENHN OIPEACIAIONIYI0 POJb MIPAacT IPaBUIbHBINA BBIOOP COCTaBa U
Ka4eCTBO COJEP KaHM UCXOIHOW HH(DOPMALIUH.

ITpoumecc MpPOTHO3MPOBAHUS TMACCAKUPCKUX MEPEBO30K HA Maru-
CTpaNbHBIX aBHANMHUAX Poccny MOXHO HpENCTaBUTH B BHIE IMOCIEAOBA-
TEJIFHOCTH CIEIYIOMNX JTANOB: ONpENEICHUE IapaMeTpPOB CLEHAPHEB
COLIMAIBHO-?)KOHOMHMYECKOTO Pa3BUTHS CTPAHBI, MPOTHO3 Pa3BUTHUS CETU
aBUHAJIMHUMA M IPOTHO3 COBOKYIHOIO CIpoca Ha MacCakKUpCKHUE aBHaIepe-
BO3KHU; MPOTHO3 NMACCAKUPOIOTOKOB Ha MPOTHO3HOHN CETH aBUAIUHMM; Ba-
pUaHTBl Pa3BUTHA MAaruCTPANbHBIX MACCAXKUPCKHUX aBHANepeBo3ok. s
peLIeHusl TOCTaBJICHHOHN 3aaul pa3paboTaH KOMIUIEKC ITPOTPaMM, BBIIOJI-
HSIOIIMX ClieAyrone QyHKINK: TTOATOTOBKA UCXOAHBIX JIAHHBIX; CO3JJaHUE
MOJIENI Pa3BUTHS CETH AaBHAIMHHWH; MPOTHO3MPOBAHHE pa3BUTHS CETH
aBUAJTMHHM.

CdopmupoBaHa Hed€TKasi HeHpoceTeBas MOJENb «yCIOBHH CyIle-
crBoBaHus» aBuanuauii (YCA). Pa3paboTtanHast Mo#eh OTHOCHTCS K pas-
psany wHOOPMAaIMOHHBIX Mogenei. [Ipeamonaraercsi, YTO CYIIECTBYIOT
YHHBEpCaJIbHbIC TIPaBHUJId, B COOTBETCTBHH C KOTOPHIMH IPOUCXOINT IOSB-
JICHHE, CYIECTBOBaHUE M MCUE3HOBEHUE aBHAIMHUM, U 3TU IIPaBUJIa MOTYT
OBITH ONpe/esieHbl OrPaHMYCHHBIM YHCIOM HU3MEPSEMBIX MapaMeTpoB. JTH
IapaMeTphl XapaKTepU3YIOT TPAHCHOPTHYIO CBA3b, «TCHEPALlMOHHBIE» U
«UEJNIeBbIe» BO3MOXXHOCTH COCAMHSIEMBIX TOPOJOB. [NaBHBIM (hakTopoM,
OTIPE/IEISIONIUM CYIIECTBOBAaHHE aBUAIMHHUH, CUUTAETCS 1IETh MTOE3IKH.

Coznanne Habopa MpaBWII, ONPEACNSIONINX CYIIECTBOBAaHHE M OT-
CYTCTBUE ABHAJIMHWUH, OCYILIECTBIIAETCS HAa OCHOBE MMEIOLIMXCS MCXOIHBIX
JaHHBIX B TIpOIlecce TeHepanuy CTPYKTYPhl M 00ydeHHs HEHpOHHOH ceTh
(HC). Ha «Bxom» cetn momaércsi HEKOTOPHI HA0Op MCXOIHBIX AaHHBIX, HA
«BBIXOZI€» — OTBET, JIOJDKHA JIM CYLIECTBOBATH NMpsSMasi aBHACBS3b MEXIY
JBYMsI TOpOJIaMH TIPHM 3THUX MCXOJHBIX JAaHHBIX. B coctaB oOyuaromiei BbI-
Oopku Bxoaut BeixoaHOoW napamerp HC «ABuacszb B 2006 r.», xapakre-
pU3YIOIIMI HaJUYuWe WIH OTCYICTBHE AaBHAIMHUM. OTOT IapamMeTp
paccMmarpuBaeTcsl Kak He4éTkas JIMHrBHCTHYecKas nepemenHas. [Ipu dop-
MHUpOBaHMU (DYHKIIMH NPUHAJICKHOCTH HCIIONIb30Bajach MH(opmauus o
CcTaOMIBHOCTH CYIIECTBOBAaHMS JAaHHOW aBHAIWHUHM B TEYECHHE TPEX JET.
JUis HarJIATHOTO TPEeACTaBICHMS COCTaBa CETH aBHAJIMHUHN HCIIONB3YETCS
OD-marpuia «ImyHKT OTIIPaBIEHUs» — «IIYHKT MpuObITHsy. Kaxknas sdyei-
Ka 3TOH MaTpHIBI (32 UCKIIIOYEHHEM HaroHaJIbHBIX SYEEK) COOTBETCTBYET
omnpenenéuHoit OD-nape — moTeHHaNBHON aBUATMHUH.

C uncniosip3oBanmeM pazpaboranHoi Mojenn YCA mpoBesieHO Moje-
JIUPOBAHUE CETH MarucTpalbHBIX aBHAaIMHUN Poccuu Ui MCXOAHBIX JaH-
HeIx 2006 r. PesynpraThl moKa3aay, YTO HEKOTOpas 4YacThb aBHAIMHUN
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MOJIENHpyeTcs HEOJHO3HAYHO: JUIA HUX 3HAYEeHHE BBIXOJHOTO TapameTpa
HC o6mmsko k 0.5, uro He maéT JOCTATOYHBIX OOOCHOBAHHIH OTHECTH ITHU
aBHANMHUA K «cymecTByronmm» (1.0) mwm «otcyrcrByromum» (0.0). Ilo-
9TOMY B PacCMOTPEHHE BBOIUTCA KaTETOPHS «aBHAIMHUS MOICITHUPYETCS
HEOJHO3HAYHOY, ISl KOTOPOH 3HaueHHe BbIxoxHoro mapamerpa HC Haxo-
murtes B nuamnazone ot 0.3 mo 0.7. Oror auama3zoH ObLUT ONmpenenéH KaK «30-
Ha HeuyBcTBUTeNnbHOCTH» Monenn YCA. OpHo3HadyHO (BHE «30HBI
HEYYBCTBHUTEIBHOCTUY») Mojenupyercsi okoyio 70 % oT cymMMmapHOTo yucia
nap roponoB. Ha «mpaBuibHO MoJenvpyeMble» aBUATUHHHU MPUXOAUTCS
6oee 90 % TroOAOBOro MACCaXUPOIOTOKA. DTO MO3BOJSICT HCIOIB30BATh
naHHyo monenb YCA i mporHO3UPOBaHUS Pa3BUTHS CETU MarucTpaib-
HBIX aBUaIMHui Poccun.

B mpenmonoxeHun, 9T0 B TE€UYCHHE IMPOTHOZUPYEMOTO IMEPHUOJa CO-
UATFHO-?)KOHOMHUYECKHE YCIOBHA B CTpPaHE HE MPETEPILIT paJuKaIbHBIX
n3MeHeHnd, Mogens YCA MCTIONB3yeTcs B HENAX MPOTHO3HPOBAHUS Pa3BH-
THS CETH aBHAJHHUH. MeToaiKa IPOTHO3UPOBAHUS Pa3BUTHS CCTH aBHATH-
HUIl  ommpaeTcsi Ha  TPOTHO3HI  Oojlee  BBICOKOTO  yPOBHSA —
MaKpPOSKOHOMHYECKHE, COIMaIbHO-3KOHOMHUYECKHE, IeMOoTpaduyecKue,
U3JI0KCHHBIC B PsJic TOKYMEHTOB (peiepabHOro 3HAYCHUS.

PaccMoTpeHb! TpH clieHapHsi COIMATbHO-KOHOMHUECKOTO Pa3BUTHS
CTpaHBl: MHEPLUOHHBINA, YHEPTrO-ChHIPEBOH M MHHOBAIMOHHBINA. Kaxmomy
CLIEHAPUIO COOTBETCTBYET OMPEEIEHHOE MPEACTABICHUE O Pa3BUTHH KO-
HOMHKH M couuanbHoi cheprsl Poccun nHa nepuon no 2020 r. Ha ocHoBe
aHanu3a JOCTYIHBIX TOKYMEHTOB OBLIH IIOJYYEHBI JAHHBIE O BO3MOXKHBIX
n3MeHeHusax K 2020 r. MCXOIHBIX NaHHBIX — BXOJHBIX napamerpoB HC.
Brumn monydeHBl IPOTHO3HEIC TaHHBIE O BAJIOBOM BHYTPEHHEM IMPOAYKTE
CTpaHBl, O YHCICHHOCTH HACEJIEHUs, O YHCIIE MECT KOJUICKTHBHOTO pa3Me-
mieHus (B TOCTUHHIIAX, CAHATOPHAX U Jp.). BTN yITEHBI M3MCHEHUS B ai-
MUHHUCTPATUBHOM [IeIeHUH PoccHH, M3MEHEHHsS B CTAaTyce OTAEIBHBIX
rOpOJIOB, U3MEHEHHS Kjlacca OTACIbHBIX adpPONoOpTOB (M, COOTBETCTBEHHO,
HU3MEHCHHE KJIACCa COCTUHSIOMNX MX aBHATHHHN), TOSBICHHE HOBBIX /I
CTaHIMI B TOPO/Iax, A€ UMEIOTCS adPOMOPTHI MArUCTPAIBHBIX aBUATUHUM.

Or1leHKa BO3MOXKHOCTH OCYIIECTBICHUS MPSIMOTO aBHACOOOIICHUS K
2020 r. mposeaena s 6omee vem 7000 map ropomos. Jlist Bcex TpEX pac-
CMOTPEHHBIX CIIEHAPHUEB COIUATBHO-DKOHOMUYECKOTO Pa3BUTHS CTPAHBI
MIPOTHO3UPYETCSI PACIIMPEHUE CETH BHYTPUPOCCHUMCKHX MarucTpaibHbBIX
aBuaiuHuii: Ha 30 % U1 HHEPLIMOHHOTO, Ha 56 % 1715l HEPTO-CHIPHEBOTO U
Ha 100 % 111 MHHOBALIMOHHOTO clieHapueB. YHCIO HEOJHO3HAYHO MOJe-
JUPYEMBIX aBUATMHUNA MPAKTHICCKH HE 3aBUCUT OT CIICHAPHS U COCTABJISACT
oxono 30 % oT paccMarpuBaeMoOro 4mcia rnap ropoaos/asponoptoB. ITpu
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9TOM 24 % HEOAHO3HAYHO MOJIEIUPYEMBIX aBUANIWHUH SIBIIIOTCS OJHUMHA U
TEMH K€ JUI BCEX TPEX BAPHAHTOB Pa3BUTHUS CETH.

HecMoTpss Ha 3HAYUTENBHBIN IPOTHO3UPYEMBIN POCT YHUCIIA aBUATIH-
HUH, B IEJIOM CTPYKTypa CETH aBHAIMHHWHA HE HPETEPIUT CYIIECTBEHHBIX
n3MeHeHnd. B Hel mo-mpesxxHeMy OyIeT TOMHHUPOBATH SAPO CHIBHO CBSA3-
HBIX KOHIIEHTPATOPOB aBUAIMHUI — TOPOJOB C OOJIBIINMH LEIEBBIMH BO3-
MOXHOCTSIMH. VIM COOTBETCTBYIOT CcTONONBI NporHo3noit OD-marpuisl.
Pacmmipenne cetn OyJaeT NMPOUCXOIWTh B OCHOBHOM 32 CYET YBEIHMUYECHUS
YHcNia aBUAIMHUHA B roposiaXx ¢ OOJIBIIUMHM LENICBBIMH BO3MOXKHOCTSIMU. B
TO € BpeMs B NPOTHO3HBIX CETSIX IMOSBIAIOTCA KOHIEHTPATOPbI APYroro
TUNa — TOpoAa ¢ OOJBLIIMMHU T€HEPallMOHHBIMH BO3MOXKHOCTSIMU TPU
CpaBHUTEIIBHO He6OJ'II)U_II/IX LCJICBBIX BO3MOXKHOCTAIX. 3TOMy BUAY KOHIICH-
TPaTOPOB COOTBETCTBYIOT CTPOKH IporHozHoi OD-matpuusl. B Han®oms-
IIEH CTETIEHH 3TO XapaKTEPHO U MHHOBAIIIOHHOTO CLIEHAPHS.

MerToap! 1 OIXO/IBI, UCTIONB30BAHHBIE B JAHHOH paboTe, SABISIOTCS
JOCTaTOYHO YHHBEPCAIbHBIMU M MOTYT OBITH HCIIOJIBb30BAHBI IPH aHAIU3E
JPYTHX CIIOKHBIX CHCTEM.

CJIYXKBA OBHAPYXKEHUSI CYJOB
MHNCEBIOPEAJIBHOI'O BPEMEHU
. Kpayse, M. bepr, E. llIsapn, C. Jlenep, T. Kénur

Lenbto ciry>kO61 0OHapyXEHHUS CyIOB SBISIETCA HMHTETpalUs MOp-
CKHX W OCeperoBbIX CIyk0 MoHHTOpHHTa. J[aHHOW Ciry:kOe Tpedyercs WH-
(opManys U3 pa3IuIHBIX NCTOYHUKOB, HAIPUMED, PaJapHbIX CIIyTHUKOB H
cucteMsl aBToMaTrdeckor uneHTudukamnuu (AUC).

Pa3paboTaHo n BHEpEHO MporpaMMHOE o0ecredeHne 0OHapyKEeHUs
CyZOB, KOTOpOE padoTaeT B IICEBIOPEATHHOM MaciiTabe BPEMEHH M OCHO-
BaHO Ha CIIyTHHKOBBIX H300paXeHMSAX OT PafapoB C CHHTE3MPOBaHHOU
aneptypoii (PCA), ycTaHOBIIEHHBIX Ha KOCMHUYeckux cucrtemax ERS,
ENVISAT u TerraSAR-X. Anroput™m oOHapyXeHHUs CymoB ObUT pa3pabo-
TaH VHCTUTYTOM METOMOJIOTHH TUCTAHIMOHHOTO 30HAupoBaHusa (IMF) u
peanu3oBaH B cucTeMe 00paOOTKM JaHHBIX PEaTbHOTO BPEMEHH Ha Ha3eM-
HoW cranmmu B Hodmrpenune (MeknenOypr — Ilepenusist Ilomepanus),
KOTOpas SIBISICTCA OTIENBHBIM IOJpa3/IeleHHeM HEMEIKOTO IIeHTpa JaH-
HBIX JUcTaHnuoHHOro 30HAMpoBanus (DFD). O6a uHCTHTYTa BXOIAT B CO-
CTaB HEMEIKOTo aspokocMuieckoro nenrpa (DLR).

Ciryx6a oOHapy>keHHs cyqoB Obuia pa3BépHyTa B pernoHe Hemen-
Koi OyxThl M banTtuiickoro Mopsi Ha 6a3e 0o0opynoBaHUsT 00pPabOTKH CITyT-
HUKOBBIX JIaHHBIX pEaJbHOIO BPEMEHHM Ha3eMHOH craHuuu B Hodmr-
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penuie. B 3aBHCHMOCTH OT NMPOCTPAHCTBEHHOTO Pa3peIIeHHs Pe3yJbTaThl
00pabOTKK AOCTABIAIOTCS 33 BpeMs 0 15 MHHYT mocie moirydeHus u300-
paxenmnit co crmytHuka. Ciyx0a oOHapyKeHHS CYIOB IeNlaeT NOCTYITHON
TaKylo HH(OpMaIHIO KaK, HAlpUMep, MECTOIIONIOKEHHE CyIHA, er0 IIHHY H
HampasiieHHe IBikeHHsa. CoBMecTHO ¢ naHHBIMH AVC W3 pa3nnuHbIX
Ha3eMHBIX M CITyTHUKOBBIX HCTOYHHKOB cO37aroTcsa Ooiee 3¢ddexkTuBHBIC
n300pakeHHsl C JIOTIOJIHUTEIbHOW MH(OpManuel, HanpuMep, O Ha3BaHUU
CyZHa, KJIacce Cy/IHa, €0 Ha3HAUCHUH.

CUCTEMA ABTOMATU3UPOBAHHOI'O IIOCTPOEHUA
TPEXMEPHBIX MOJIEJIEM OBBEKTOB
B.B. Camoiinos, B.H. Boponkos, A.A. Hauunkun, T.H. Tsax

PaccmarpuBaroTcsi HEKOTOpPHIC AaCIEKTHI ITOCTPOCHUS TPEXMEPHBIX
Mozeneil 0OBEKTOB 10 CEpPHU IBYMEPHBIX H300pakeHUIl 0OBEKTOB, MOIY-
YeHHBIX C Pa3NIUYHBIX pakypcoB. [IperncraBieHa SKCIIEpUMEHTATIbHAS CH-
CcTeMa aBTOMAaTH3HPOBAHHOTO IIOCTPOCHHS PA3IMYHBIX TPEXMEPHBIX
Mozeneit 00BeKTOB. 3a7ada MOCTPOSHHS TPEXMEPHOU MOJIENH OOBEKTa MO
€ro IByMEpHbIM 1/1306pa>1<eH1/1;1M SABJISICTCA OZ[HOﬁ U3 CaMbIX CJIOKHBIX, HO B
TO e BpeMsi BOCTpeOOBaHHbIX 3a/1a4 00pabOTKH M300paKEeHUI.

HaHHaH 3aJa4a HaxXOIUT IMHUPOKOC MPUMCHCHUE B PA3JIMYHBIX o0ma-
CTSIX, HapUMep: B pOOOTOTEXHHUKE, CUCTEMAX KOHTPOJIS JIOPOKHOTO JBH-
JKEHUsI, CHCTeMax pacro3HaBaHHs O0O0pa3oB, CHCTEMaX JUCTAHIIMOHHOIO
30HAMpoBaHus 3eMid u ap. OmMHAKO, BO MHOTHX CITy4asX Ha COBPEMEHHOM
YpOBHE pa3BHTHUA TEXHHUYECKOTO IPOrpecca JaHHAs 3a/1adya peliacTcs U
B COCTaBE 3KCIIEPHMEHTAIBHBIX CUCTEM. JTO CBSA3aHO C OOJBIION TPYIHO-
CTBIO KOPPEKTHOTO pEIICHUsS 3aJadd W HEeIOCTATOYHOH, Ha CeroJHSAIIHHUN
JICHb, TIPOPab0TaHHOCTHIO METOJIOB U aJITOPUTMOB.

3amava MOCTPOCHHS TPEXMEPHOH MOJENTH MO CEpUU M300paKeHUH
0COOEHHO TMEPCTIEeKTUBHA B 00JacTH HAOMIOJACHUN ¢ KOCMUYECKUX armapa-
T0B (KA). IIpy 3TOM OTCYTCTBYET OIHO W3 KJIIOUEBBIX OTpaHHYEHHUI, Me-
HIAFONUX HAOJIIOACHUSAM KOCMHUYECKHX OOBEKTOB ¢ 3emiin — aTMmocdepa
3emu. DTO MO3BOJSET MPOBOAWTH HabmogeHus ¢ KA Ha J0OCTaTo4HO
6ompmoM pacctosHuH. [Ipu 3TOM CymiecTBEHHBIMH OKAa3BIBAIOTCS MpooIIe-
MBI, HEXapaKTepHbIe U APYrux obiacTeil MpuMeHeHHs, a UMEHHO, 00Jb-
moe (OKyCHOe paccTosHME Kamep HaOJIOfeHHs, OOJbIINe CKOPOCTH
JBIKECHUSI 00BEKTOB, OTCYTCTBHE PACCESTHHOTO U3IIyYEHUS U JIp.

PaccmaTpuBaloTCs HEKOTOpPBIE JIOTOJHUTENbHBIE 3aJa4H, MO3BOJIS-
IOIIME YIIy4IIaTh KaueCTBO MOCTPOEHHS TPEXMEPHOH MOAENIH OOBEKTa.

81



MNPUHIUIIBI U OCOBEHHOCTHU PASPABOTKHU
MNPOI'PAMMHOI'O OBECIHIEYEHUA KOCMHNYECKHUX
AIIITAPATOB U ET'O OTJIAJAKH B PEAJIbHOM BPEMEHU
K.C. Konnpamos, B.H. Boporkos, T.H. Tsu

IIporpammuoe obecrieuenue (I10) TeXHUIECKUX CHCTEM, B TOM YHC-
ne xocMuuecknux ammaparoB (KA), B Hamm THH UrpaeT cUcTeMoobOpas3yro-
uryro poib. OcoOyio BaxkHocTh [10 KA mpuoOperaet mo OTHONICHHIO K
HCKYCCTBEHHBIM CITyTHUKaM 3€MJIM, UMEIOIIUM OrpaHHYCHHbIE BO3MOXKHO-
CTH BMEIIATEeIbCTBA 4YENOBEKa B IporpaMmy nonéra. KadyectBo maHHOro
1O 3aBucHUT HE TOJIBKO OT 3()(HEKTHBHOCTH BHIYUCIUTENBHBIX aJrOPUTMOB,
HO M OT THOKOCTH M HaAEKHOCTH IporpaMMHoro koja. Kpome Toro, korma
pedb UAET O NPUHATUHU PELICHUH B CHCTEME B YCIOBHIX pealbHOIO BpeMe-
HH, BaXHEHIINM BONPOCOM SABJISETCS INPABWIbHAs OpraHM3alMs Iapai-
JIETIbHBIX BBIUYUCIICHUH 1 yU€T BpEMEHHBIX OTPaHHYCHUI.

C touku 3peHus BHyTpeHHel opranuzanuu 10 KA Baxnelmm Bo-
IIPOCOM SIBIISIETCS] TIPAaBHIIbHAS JEKOMITO3HLIUS €T0 HAa MOJYJIH C BBIICICHU-
eM HMHTep(elcoB MEXAy HHUMHU. B nokmane mpeacTaBieHbl yAadHbIE, Ha
Hall B3IJ, BapuaHThl AekoMmnosniuy [10 B 3aBHCHMOCTH OT peIIaeMbIX
3ajad.

st obecneyenus HanéxHocth GyHKuonuposanus [10 B nenom (u
yno0cTBa ero Moaudukaiuu 0e3 morepu (QyHKIMOHATHLHOCTH) MPH pa3pa-
0O0TKe IpeAnoaraeTcsi IUPOKOe BHEAPEHUE MOIYJIbHOTO U PErPECCUOHHO-
ro TEeCTHpOBaHHA. B 1oxiaze MNPHUBOASTCS MPHUHIUIBI U OCOOEHHOCTH
HCIOJIb30BaHUs JAaHHOTO Nojxoa npumeHuTensHo k [10 KA.

Opranmzamus padouero mporecca paspaborkn [10, mommmo uc-
TIOJIb30BaHUSI COBPEMEHHBIX MeToJ0B TectupoBanus [10, mpexamnonaraer
ynoOHOe B3aMMOJEHCTBHE M KOHTpONb Bepcuil. [IpuBOISATCS OCHOBHBIE
BO3MOXKHOCTH COBPEMEHHBIX CHCTEM KOHTPOJIS BEpCHH M OCOOEHHOCTH
BHEJ[PEHHS UX Ha IPaKTHKE.

TectupoBanue u otnagka 110 KA B peassHOM BpeMeHH oOecredu-
BaeTCs HCIIOJIB30BAaHUEM OTJIAJO0YHOTO CTEH[a, MO3BOJISIONIETO WUMHUTHPO-
BaTh AamIMapaTHble YCTPOWCTBA (HAIpUMep, MaTYUKH) OIS Pa3IUYIHBIX
creHapueB ¢yHkunoHupoBaHus KA, popmupys Takum 0O6pa3oM MCXOTHBIE
narsele g Moayiieit I10. PaccMoTpeHs! BApHAaHTHI OpraHU3allil apXUTEK-
Typel TaKOrO poja CTEHAOB M HHCTPYMEHTAJbHBIE MPOTPAMMHO-
anmapaTHbIE CPE/ICTBA, UCTIONB3yeMbIE NPH OTJIaKe Ha Oa3e JaHHOTO CTEH-
1a.

Bomnpocs! ¢pyakunonuposanus 10 B peasbHOM BpeMeHH TPeOYIOT
TIIATEJILHOTO TEOPETHYECKOro O0OOCHOBaHUs. B CBs3M ¢ 3TUM B poKiIaje
TIPUBOISITCSL COBPEMEHHBIE MOJXObI K IJIAHUPOBAHHUIO MapauIeIbHBIX BbI-
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YHUCIICHUH, B TOM YHCJIE BONPOCH OCYIIECTBUMOCTH IUIAHHPOBAHUS TOTO
M nHOTO Habopa mapamensHeIX 3axa4 (RM u EDF-anroputwmer), a Taxoke
MPAaKTHYECKHUE AaCTEKThl PEANN3alliy MapauleNIbHBIX BBIYHCICHHH C HC-
MIOJTb30BAaHNEM COBPEMEHHBIX OINEPAIIMOHHBIX CHCTEM PEalbHOTO BPEMEHH,
npuMmensieMbix B KA.

KOMIUIEKT CPEACTB AEATEJIBHOCTHU SKHUITAKA
MUJIOTUPYEMOI'O KOCMHUYECKOI'O AIIITAPATA
C.B. Bponnukos

B coctas mob6oro nunotupyemoro kocMmudeckoro ammapata (ITKA)
BXO/IIT aBTOHOMHBIE CPEJICTBA JICSATENBHOCTH dKHUMaxa. Bo Bpems mepBbix
MIJIOTHPYEMBIX IOJIETOB B COCTaB aBTOHOMHBIX CPEACTB AEATECIBHOCTH
9KHUMAXXa BXOIWIM KapaHIAIIW, PYYKH, 4achl, CEKyHIOMEPHI, KaMephl I
moydeHus1 n3o0pakeHnit (¢porto, kuHO, Buaeo) BHyTpu [IKA. B 70-x rogax
MIPOIIUIOTO BEKa K HUM JOOABMIINCH CPEACTBA MCHXOJIOTHYECKOH MOAIEepK-
Kku (ayauoMarHuTo(oH, BuaeoMarHutooH, MoHUTOp). B 80-X romax xoc-
MOHaBTaMH CTaJIM UCIIOJIb30BAThCS NEPCOHATIBHBIE KOMIIBIOTEPHI, OOPTOBBIE
TpeHaKEPBI, KaMephbl s TMoiydeHus n3obpaxeHuid (¢oro, Bumeo) Ha
BHEIIIHEH MOBEPXHOCTH OPOUTAIBHON CTAHITUH.

Jo konna 1980-x romoB 3tH cpeactsa He Bxoawin B cocta [IKA u
JOCTaBIISUIMCh HAa HEPETYJIAPHON OCHOBE 0 MHHIIMATHBE KOCMOHaBTOB. Ha
craHuuu «MHp» BIEepBbIE B COCTaB OOPTOBBIX CHUCTEM ObUI BBEIEH KOM-
IUTEKT CpeAcTB noaaepkku sxumnaxa (KCIID).

Wznaraercs ombIT co3manus u skcruryaramun KCIIO, ocobenHOCTH
cocraBa KCIID mis pasnuuHbx mutotupyemsix KA, mpuHIUIEL pa3paboT-
K1 ¥ OKCILTyaTalyy.

TPEBOBAHMS K COCTABY U XAPAKTEPUCTHKAM
BOPTOBOM ANIITAPATYPBI JIJISI PETUCTPALIUH
SJEKTPOILIASMEHHOM OBCTAHOBKH BOKPYT'
MEXJIYHAPOJHOM KOCMHUYECKOW CTAHIIUA
E.A. Jlaneruna, E.M. TepaoxneboBa, O.1O. KpuBomnanosa, A.A. Cu3oB

Y4ér cOOCTBEHHBIX IEKTPOMArHUTHBIX MOJIEH BOKPYT KOCMHYECKO-
ro anmnapata (KA) urpaer BakHyI0 posib B HEPEPHIBHOM W3MEPEHUH Tapa-
MeTpoB HoHOochepbl n marautocdepsl 3emum. PopmupoBanue mosEH
00ycIIOBIIEHO B3aMMOJEHCTBHEM IMoBepxXxHOCTH KA ¢ okpykaromieil rras-
MEHHOH CpeJioH, a TakKe COOCTBEHHBIMH H3JIYYCHHSMH €ro OOpPTOBBIX CH-
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creM. Co3aHne KOMIUIEKCA JHArHOCTHYECKOH ammapaTypsl Ui HCCIIEN0-
BaHMA 3JIEKTPOIUIA3MEHHOW OOCTaHOBKH JOJDKHO TPOBOJHUTHECS C Y4ETOM
aHanu3a BceX (aKTopoB, (GOPMHUPYIOMUX 3IEKTPOMATHUTHBIC M TUIa3MEH-
HBIE TapaMeTpbl BOMm3n KA, a Taxoke ¢ y4éTOM OCHOBHBIX T€O(PH3MUECKIX
SIBIICHUH, Tporcxoaanmx Ha ConHIe 1 B MarHUTOCcdepe 3emitu.

BrimonHeHHbBIE paHee UCCIEN0BaHMS YKCIIEPUMEHTAIBHO IPOJEMOH-
CTPUPOBAIN HAJINYUE DJICKTPHUYECKHUX TOJICH BOKPYr KpYHMHOTabapUTHBIX
KA B ycnoBusX MX JIBIKEHHUS! B HOHOC(EpE U BOZMOXKHOCTh MX BO3pacTa-
HUSI B JIOKQJIBHBIX 00JIACTSX ITOBEPXHOCTH 10 BEJIMUWH, BEAYIIUX K paspsii-
HBIM 3¢ ¢dexTaM. DTOT (aKTop MOXKET CHIrpaTh 3HAYUTEIBHYIO POJIb TPH
aHanu3e MpUYMH cO0eB B paboTe Hay4HBIX M OOPTOBBIX CHCTEM, a TaKKe
IIPY aHAJIN3€ MPUYUH HApYIIECHHUs LIeJIOCTHOCTH MaTepHaIoB MOKpBITHH KA.

Ha nmpumepe skcrutyatauuu MexayHapOoJHOM KOCMHUYECKOW CTaH-
mun (MKC) crano o4eBHIHBIM, 9YTO (YHKIMOHHPOBAHHE Ha OpOUTE KPYTI-
HOTa0apUTHBIX MWIOTHPYEMBIX Kocmmueckux komiuiekcoB (ITKK) mmeer
psan ocobeHHocTeil. OHM CBSI3aHBI C BO3HHKHOBEHHEM JJIEKTPHUECKUX WU
MarHUTHBIX MOJIEH B ra30IUIa3MEHHOM OKPY)KEHHH CTAHIUH M UX BIMSHHEM
Ha paboTy OOPTOBBIX CHCTEM M JUHAMHKY Tosiéra. IloaToMy mccienoBaHus
3aKOHOMEpPHOCTEH IpoleccoB B razoriasmMmeHHoM okpyxenun I1KK, nuana-
30HOB TapaMeTpOB Cpelbl M 3JICKTPOMArHUTHBIX MOJEH, MX BIMAHUSA Ha
s¢pdextuBHOCTs M Haa&xHocTh pabortel [TKK, sBnsitoTcs akTyanbHOH u
HEMPEMEHHOM COCTaBIIONICH pernieHus npodsieMsl B3aumoaeicTeus [TKK
CO CBOHM 3JIEKTPOILIa3MEHHBIM OKPYKEHUEM.

B xopme néTHOrO SKCHEpMMEHTa OBUIM TPOBEAEHBI HCCIIEAOBAHUS
BIMSIHUS PA3IMYHBIX (PAKTOPOB HA XapaKTEPUCTHKH IUIa3MEHHOTO OKpYXKe-
HUs. BpUIM TpoaHanM3MpOBaHBI Clienyloniue (AaKTOpPbl: MarHUTHOE II0JIe
3emin, Haberaromuii MOTOK HOHOC(EPHI, COTHEYHOE U3IIyYeHHE, OPHEHTa-
must MKC Ha opOurte, yriioBoe ON0KEHUE COTHEYHBIX OaTapei, reoMeTpus
MKC. Ananu3 BAUSIHUS MarHUTHOTO NOJIs1 3EMJIM MOKa3all JOMUHUPYIOLEe
BO3ZICHCTBUE HAMPABJICHUS BEKTOPAa MarHUTHOM MHIYKIIMM Ha TUHAMUYE-
CKHE XapaKTEePUCTHUKH MJIA3MEHHOTO OKPY>KEHUSL.

[puBoasTCS pe3yapTaThl KOCMHYECKUX KCIIEPUMEHTOB U TpeboBa-
HUSI K COCTAaBY M XapaKTepUCTHKaM OOpPTOBOM armaparypbl MOHHTOPWHIa
3NEKTPOILIa3MEHHOH 00CTaHOBKH Ha BHEIIHEH moBepxHOCTH KA.
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PAJJAPBI HEKOT'EPEHTHOI'O PACCESIHUSI — HHCTPYMEHT
JIJIS1 UCCJIEJJOBAHMM IJIASMEHHBIX HEOJJTHOPOJHOCTEM,
CO3JABAEMBbBIX B HOHOC®EPE BOPTOBBIMHU
KNIAKOCTHBIMUA PAKETHBIMHA JIBUT' ATEJISIMUA
B.II. JIebenes, B.B. Xaxunos, E.M. Tepmoxnedosa, A.I'. Kopcys,
M.IO. Kypmrakos, E.A. Jlanetuna, O.1O. KpuBomanosa, J[.A. [I3t106aH0B

B cenra6pe 2007 roma Hayaguch CepUU aKTUBHBIX KOCMMUYECKHX
skcriepumenToB (KD) «Ilnaszma-Ilporpece» (c 2010 r. — B pamKax KOCMH-
yeckoro skcnepuMmenrta «Panap-IIporpecc»), MpoBOAMMBIX TOCIE OTCTHI-
KOBKM TpaHCHOPTHOTO TIpy30Boro kopabas cepun «llporpecc» or
Mexaynaponnoit kocmudeckoi ctanimu (MKC). OcHOBHBIM Hccieq0Ba-
TENbCKUM HHCTPYMEHTOM siBiisieTcst VIpKyTCKuil pajap HEKOT€pEeHTHOIO
paccesaus (HP) MucTuTyTa comHeyHo-3eMHON ¢u3uku, a ¢ 2013 roma us-
MEpEeHHSI TIPOBOJATCS TakXKe M XapbKOBCKUM pagapoM MHCTHTyTa MOHO-
coepsl. OnHa U3 33134 SKCIEPUMEHTA 3aKJII09aeTCs B IPOBEJCHNH aHAIN3a
BIIMSHUS BBIXJIOITHBIX CTPYH OOPTOBBIX JBHIATENILHBIX YCTAHOBOK HA pa-
I000IHK (OTpakaTeIbHbIE XapaKTEPUCTHKH) HU3KOOPOUTAIEHOTO KOCMH-
YECKOro ammapara B Juamna3oHe 4actoT oT 154 po 162 MI'm nytém
COIOCTaBJICHUS OTpakaTeNbHBIX XapakTepucTuk «IIporpecca» mpu pabo-
TAIOIIMX ¥ HepabOTAIOMMX JBUraTessix. s pelenuns IocTaBlIeHHOH 3a1a-
41 noTpeboBajoch CHOPMUPOBATH PAJAUOCHTHAT C JIMHEWHO-4aCTOTHOU
MOJTyJIALEN.

Oco0eHHOCTBIO HUCCIIEIOBAHUN B paJvoUamna3oHe SBISIETCS TOY-
HOCTB BBIOOpa BpeMeHH npoBeneHus K3. D10 cBs3aHo ¢ TeM, uro pamap HP
UMEET JIOBOJIBHO Y3KYIO JMarpammy HampaBieHHOCTH u3iydeHus. MKC
MIPOJIETAET BCIO 30HY BUAMMOCTH 32 HECKOJIBKO CEKYHI.

W3znaraercs ¢usnueckas MocTaHOBKAa HCCIICIOBAHUM, ONUCHIBAIOTCS
METOUKHN M3MEpEeHUH 1 00pabOTKH TaHHBIX M IIPUBOJSTCS TIEPBBIE PE3YITb-
TaThl SKCTIEPUMEHTAILHBIX H3MEPEHHH.

YpoBHU paBHOW 3JIEKTPOHHOM IJIOTHOCTU CO3[aBa€MbIX HEOJIHO-
POIHOCTEH MMEIOT CIIOKHYIO IMPOCTPAHCTBEHHYIO CTPYKTypy. PesyibraTs
9KCIEPUMEHTOB TOKa3aJH, YTo HebobImme Maccsl (0T 5 1o 11 kr) BeIxJIoN-
HBIX Ta30B OKa3bIBAIOT 3aMETHOE BIMSHHE HAa OTpa)kaTelIbHBIE XapaKTepH-
cruku «IIporpeccay.
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O BO3MOKHOCTHU UCITOJIB30BAHUSI MEKIYHAPOJIHOM
KOCMHUYECKOM CTAHIIMA B KAYECTBE JTYHHOM
OPBUTAJIBHOM CTAHLIUU MTOCJIE 2020 I.

O.A. Canpeixun, B.H. boposenko, B.I1. JIebenenko, A.I'. Ycnenckuit

Wnes naHHO#N pabOTHI — HCHOIB30BaHUE B OyayIneM MexIyHapo-
Ho# kocmuueckoit craniun (MKC) B kauecTBe JTyHHON OpOUTANBHOM CTaH-
UM WIH IYHHOTO OTeNs», MNpHHAUICKUT JoueHty Camapckoro
roCyJapCTBEHHOI0 a’poKocMudeckoro yHusepcutera E.A. AHTOHOBY. AK-
TuBHOe ucnons3oBanne MKC mpennonaraercs 3asepumts B 2020 r., mo-
9TOMY paccMOTpeHHe €€ BO3MOXKHOIO JainbHeHIero 3¢QeKTHBHOTO
HCIOJIb30BaHUsl SBIACTCS aKTyalbHbIM. IIpOBENEH KOMIUIEKCHBIN aHaIu3
BO3MOXHOCTH U 1iesiecoobpaznoctu nepeBoaa MKC wunu e€ yacTu Ha OKO-
JIONYHHYIO OpOHTY, COCTaB MOIYJIEH CTaHIMH M MX PECYpPCHBIE BO3MOXKHO-
ctu. Brmonaen Oammictudecknit pacuér BeBoma MKC Ha opbury
nuckyccrBeHHoro crytHuka Jlyasr (OMCJI) Ha OCHOBE JKHAKOCTHBIX PaKeT-
ueix asurateneit (OKP/I) ¢ pasmpimMu Tumamu torumimBa. CxeMa BBIBOJA Ha
OUCJ] —aByxumnyabscHasi. IlepBplii UMIynbC OTIAETHBINA, BTOPOH — Ui
¢dopmuposanus kpyrosoit OMCIIL.

ITokaszano, uTo maxke ¢ mpuMeHeHueM Bomopoaubix KPJ/[ mepeBox
MKC maccoit 400 T na OMCJI npencraBisieTcss OYeHb CIOKHOUW 3amavei.
[Tomyyena cpaBHHTENIbHAs OLIEHKA 3HEPreTHUYECKUX 3aTpaT TPaHCIOPTH-
poeku MKC na XPJI ¢ opouts! uckyccrBeHHoro cnytauka 3emiu (OVC3)
400 xm Ha OUCIJI 100 km juist Macc mone3noi Harpysku 400, 200, 100 u
50 ToHH.

[TpoBenena cpaBHUTENbHAs OLIEHKA BBIBOAA MO 3(PQEeKTHBHOCTH Ts-
#EMBIX Macc mone3HsIx Tpy30B (I1IN) co cxemoii BeIBoma kopabmst Apollo-
Saturn-5 Ha oOKosONyHHYIO OopOmTy C omopHoi opOuthl 200 kM. OmeHka
cxeM TpancnoptupoBku 6oxpmux [1I' ¢ OUC3 mva OMCJI Ha XXP/] moka3si-
BaeT, YTO IeJIECO00Pa3HO MPOEKTHPOBATh 0cTaBKy Takux 1" ¢ momomnrsro
JBUTATEIBHBIX YCTAHOBOK HAa TEIUIOBBIX SACPHBIX PAKETHBIX JBHUIATEISAX
(AAP1) wnm Ha AOepHO-’IEKTPUYECKUX pakeTHhIX naBurarenax (SI9P]I) c
JUINTENIFHBIM BPEMEHEM JI0CTaBKH.

IIpencraBnen pacy€r mocraBku O0onbmux 17 Ha OKOJONIYHHYIO Op-
OWUTy C TIOMOIIBIO SAAEPHO-DIEKTPUIECKON paKeTHOI IBUTATENbHOW ycTa-
HOBKH Ha OCHOBE JIBUTATENS C aHOAHBIM cioeM. [lokazaHo, 9To BEIBeIeHUE
MI" 6onbimoit maccel Ha OMCJI i opbuty Mapca ¢ mpuMeHEHHEM XUMHU-
YecKuX TOIUIMB Hed(¢ekTnBHO. [IpuMeHeHne NBUTAaTEeNbHBIX YCTAHOBOK C
OOJIBIIMM yIENBHBIM UMIYyJIbcoM Ha ocHoBe SAPJ] wmu SIOP]] mo3BoisieT
BBINOJIHUTD 3Ty 3a7a4y.
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KOHUENIUA U BAJINIMCTUYECKOE OBOCHOBAHUE
NEPCIHEKTUBHOI'O MAJIOPASMEPHOTI'O KOCMHUYECKOTI'O
AIIIMAPATA, BO3BPAIIIAEMOI'O HA 3EMJIIO
C SJJIMIITUYECKON OPBUTHI HCKYCCTBEHHOT' O
CITYTHUKA 3EMJIX 1 OCYHECTBJISIIOHIETIO TOYHYIO
IUPOTHYIO MMOCAJIKY B 3AJJIAHHOM PAIOHE
TEPPUTOPUHU POCCUIICKOM ®EJEPALIUU
K.C. Enkun, B.J. Muponos, O.A. Canpeikus, B.I'. CoboneBckuii

IIpencraBneHsl pe3yabTaThl UCCIEIOBAHUN MO KOHIENTYalbHOMY U
OaIMCTHYECKOMY OOOCHOBAHHUIO MEPCIEKTUBHOTO Majopa3MEepHOTo KOc-
Mudeckoro ammapata (KA), Bo3Bpamaemoro Ha 3eMiI0 € 3JUTUITHYECKOM
opbuthl HuckyccTBeHHoro crytHuka 3emun (MC3) um ocymiecTBIsiiomero
TOYHYIO IIUPOTHYIO MOCAJKy B 33/IaHHOM paiioHe TeppuTtopuu Poccuiickoit
®denepanui.

Ha ocHOBaHMHN IOTYyYEHHBIX PE3YJIBTATOB CHCTEMHBIX HCCIIEIOBa-
HUl, npoBeAE¢HHBIX B TedeHne 200912 rr., nexaercs BBIBOI O OaTuCTHIC-
CKOH  OOOCHOBaHHOCTH  BO3BpamleHHs  MamopasmepHoro KA ¢
ammunTrdeckoil opoutel MIC3 Ha 3eMHYIO0 MOBEPXHOCTH ¢ OOECIICYCHHEM
TOYHOH IIUPOTHOM MOCAJIKW amnmapaTta B 3aJaHHOM reorpauyeckoM paii-
OHE HOBOT'O KOCMOJpoMa «BoCcTouHbIN».

BbIEOP OIITUMAJIBHOI'O PEHIEHUS B TIPOLHECCE
OIIEPATUBHOI'O YIIPABJIEHUSA INJIOTUPYEMbBIM
KOCMHMNYECKHUM AIIMMAPATOM C HCITOJIb30BAHUEM
OIEHKH CTATUCTUYECKOM CUTYAILIUN
M.M. Martiomns, A.B. Jonckos, H.B. Mumyposa

Oo0ecrieueHne BBHICOKOTO YPOBHS 0€30IIaCHOCTH SKUIAaXKa MUIOTHPY-
emoro kocmmdeckoro ammapara (ITKA) sBisercs mpuoputeTHON 3amadeit
peanu3amyu oneparuBHoro ymnpasneHus nonérom IIKA Ha Bcex ero stamax.
B nacrosmiee Bpems ynpasnenue nonéroMm [IKA npencrasnser coboit mpo-
[IeCC yMpaBJIeHUs MapaMeTpaMu COCTOSHUS 0opToBbIX cucteM ITKA (mo-
CJIeJOBAaTEIbHOE HM3MEHEHHE OJHUX M MOJJEp)KaHHEe B OINpPEIeIEHHBIX
npeaenax Ipyrux), HaMpaBiIeHHOE Ha JOCTIKeHHE Leiu monéra. UToOsl B
xozne monéra [TKA mpaBWiIbHO MPUHUMATH pPemIeHUS 00 M3MEHEHHH TeKY-
IIEr0 COCTOSIHUSI OOPTOBBIX CHCTEM C MOMOUIBIO YIPABIIONIMX BO3JEH-
CTBHH, HEOOXOAMMO BCECTOPOHHE €ro OLEHUTh M IPOTHO3UPOBATH
JanbHENIIe ero U3MEHEHHUS.
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OpnHoi 13 OCHOBHBIX ocoOeHHOCTE! ynpaBierus monérom [TKA sB-
JISIETCSI NCTIONIB30BAHME B TPOIECCE YNPABIECHUS OONBIIOTO0 00bEMA pa3HO-
POIHBIX 3HaHMH B OTHOCHTEIILHO KOMIIAKTHBIC NPOMEXYTKH BpemeHH. C
Pa3sBUTHEM KOCMHYECKHX CHCTEM OTMEYaeTCs HEYKJIOHHBIH pocT 00miero
00BpEMa 3HaHMHA, 00pabaTEIBAEMBIX TIPH YIIPABICHUH MOJIETOM, YBEINIHBA-
ercsi M 00BEM 3HAHMH, MPUXOAAIINICA Ha KaKAYIO MPEIMETHYIO 00IacTh.
[Tpu aToM MHOPMaLMOHHBIE BO3MOKHOCTH MO 00paboTKe AaHHBIX KaXKIOi
IpeAMETHOW 00JacTH, cBA3aHHOM ¢ ynpasinenueM nonérom [1KA, no psay
NIPUYMH TIOKa OCTAIOTCS TaKMMH K€, KaKMMHU OBbUIM NPH KOHTpoJie Ooiee
npocThix ITKA.

B noxnage mpencrtaBieHa BO3MOXKHOCTb MPUMEHEHHS OJHOTO M3
CYIIECTBYIOIINX HHCTPYMEHTOB TEOPUH MPUHITUS PELICHUS [T TapupoBa-
HUS HEIITATHOW CUTYallMX B MPOLECCE ONEPATUBHOIO YIPABIEHHS MOJIETOM
IIKA. B kauecTBe TakOoro MHCTPYMEHTAa HCHOIB3YETCS MOAXOJ MPHUHATUSL
peLIeHUs] B yCIOBHAX pUCKa (BO3MOXKHOCTH mepexona ITKA B HemraTtHOE
COCTOSTHHE WJIM HEBBIXO/a M3 HEr0) M HEONpPEeAEIEHHOCTH, KOTOPHIH 0a3u-
pyeTcs Ha NMPUHOWIE HanOOJBIIETO MCHOIb30BAaHMSA HMEIONIUXCA B HalU-
YMM JAHHBIX, WX PAacCMOTPEHMS M aHaiu3a, (HOPMHPOBAHMSA MAaTPHIIBI
pemenuit. PaccMoTpeHbl mpuMepbl MPUMEHEHUs] BBIOPAHHOTO IMOJXO0Ja B
onepaTuBHOM yripaBieHud monérom [IKA mpu BOBHUKHOBEHMM CHUTYaIlHid,
TpeOYIOUMX MPUHATHS PEIICHUH TI0 U3MEHEHHUIO X0/1a MOJETa.

HEKOTOPBIE ITPOBJIEMbBI PABBUTUSA ’KUJTKOCTHbBIX
PAKETHBIX JIBUT'ATEJEN MHOI'OPA30BOI'O
HCIIOJIb30BAHMUA (90-JJETHUIO CO JIHA POXKIEHUS
AKAJEMUKA B.E. AIEMACOBA ITOCBAIIAETCS)
B.A. Antynun, K.B. Anrynus, B.I1. Jemunenko, JI.A. O0yxosa,
E.H. IInaTtonos, M.JI. SIHOBCKas

B cBoux tpynax K.O. [uonkoBckuil yaensn ocoboe BHUMaHUE pa-
KETHBIM JIBUTATENSIM, B TOM UYWCJI€ Ha XHUJIKUX U Ta3000pa3HbIX yrieBOJO-
poAHBIX Toprouux. B 3Tom romy ortmedaercss 90 5eT co AHA POXKACHUS
oBakasl Jaypeata locymapctBennoit mpemumnm CCCP  akanmemmuka
B.E. AnemacoBa, KOTOpBII BCIO CBOI JKHU3Hb IIOCBSTHJI HaydHO-
MeJJArOTHYECKON AEITETbHOCTH W Pa3BUTHIO OTEYECTBEHHBIX DPAKETHBIX
neurateneii. AkanemukoM B.E. AnemacoBrIM Obla cO3[jaHa HaydHas IIKO-
Jla, KOTopasi pa3BuBaeTcs W B Hamu AHU. YuyeHuku B.E. AnemacoBa opra-
HU3YIOT U poBoaAT B Kazanun MexayHapoJHyI0 KOy -CEMUHAP MOJIOABIX
y4€HBIX M crequalucToB UM. akagemuka B.E. AnemacoBa, kynga ¢ nokia-
JaMU TpUIJIAIAlOTCsl W3BEeCTHhIE yu€Hble Poccum, a nydiiue JOKJIaabl U
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pa3paboTKH MOJIOJBIX YYaCTHHKOB oTMmedarorcs [dummomamu u [Ipemmeit
uM. akanemuka B.E. AnemacoBa, KOTOpYIO OpraHU3yeT U BpPYy4aeT €ro cy-
npyra — Hanexna AnekcannpoBHa Anemacosa.

Kunkoctaeie pakernpie apuratenu (JKPJ) Ha XUIKUX YTIIEBOIO-
POIHBIX TOPIOYHX M OXJAIUTEISAX MPOLLIM HCTOPUYECKUI ITyTh CBOETO pas-
BHTHS, HO JI0 CHX TIOp OHH SIBJIAIOTCS HECOBEPIICHHBIMH, ocoberHo JKP]]
MHoropaszosoro ucnons3oBanus (KPIMU). Pacimmpuiace odnacts npumMe-
nenust JKPJl, nx ucrons3yroT Npu pa3orpeBe U A00bIYe TSHKENOH OUTyMHOM
Hed)TH; IPU IPOSKTUPOBAHUH PA3TOHHBIX, IIOBOPOTHBIX M TOPMO3HBIX 0J10-
KOB 3KCTPEHHOIO TOPMOXKEHMS NEpPCHEKTHBHBIX KOHCTPYKTHBHBIX CXEM
SKPAHOILIAHOB; IIPU HAYYHBIX UCCIIEOBAHMSIX TropAadell Miaa3Mbl, IPOTYKTOB
Cropasusi, ClocOO0B MHTEHCU(UKAIMY TEIUIOOTAaYH, TOPEHUS U JIp.

OkcnepuMeHTadbHO 00HapykeHo, uTo B JKPJ/] Ha >KUAKHX YTiIeBO-
JOPOJHBIX TOPIOYMX M OXJAIUTENSX NPOHMCXOAAT ONAacHbIE aHOMAalbHbBIE
a¢dexTs — TepMoakycTuideckue aBTokoneOanms (TAAK) nmaBmenus u
mpornecc 0ocagkoo0pa3oBaHUs. OTH HETaTUBHBIE IIpolecCHl emé Ooiee
omacusl i JKPAMU. Tlpu BozumkHOBeHNH TAAK maBneHus B pyoOamike
oxnaxaeHus JKPJ] ycraHaBnuBaeTcs aKyCTHUYECKash BOJIHA OJHON MOIBI
KoJieOaHHUH, KOTOpasi IIPUBOAUT K 00pa30BaHUIO JIOKAIBHO YeperyIOINXCs
30H NEPErpeBOB M NMPOTrapoB C AAJbHEHIIMM BO3HHUKHOBEHHEM IOXKapa U
B3pbIBa. Kpome Toro, TAAK naBieHusi cnocoOCTBYET CaMOTIPOU3BOILHOMY
OTKaJIBIBAHUIO TBEPOIO YIIIEPOJUCTOTO OCAIKa B HATPEBAEMBIX «TOPSUUX)
KaHaJlax, 4To BIEYET 3a COOOH 3axO0Ja’KMBaHHE TOIUIMBHO-OXJIAXKAAOIIIX
TPAKTOB, MPEXIEBPEMEHHBIH BBIXOA U3 CTPOSI CYIIECTBYIOIUX (HUIBTPYIO-
mux cucreM u ap. [Iponecc ocaakooOpa3oBaHus MPUBOIUT K 00pa30BAHHUIO
B TOILIMBHO-OXJIAXKJAIOIIUX KaHANaX CI0s TBEPIOro YriIepoIUCTOTO Ocai-
Ka, 13-32 KOTOPOTO OBICTPO M HECAaHKIMOHUPOBAHHO MOBBIIIAETCS TEMIIEpa-
Typa CTEHKH C JaJdbHEHIINM IIPOrapoM, Moxapom H B3pbiBoM. Kpome Toro,
YaCTHYHOE 3aKOKCOBBIBAHME KaHAJIOB, (POPCYHOK, (PHUIBTPOB HPUBOAUT K
YaCTUYHOM TOTepe TATH, a MOJHOE 3aKOKCOBBIBAHHME — K IOJHOM moTepe
TATH, K 00pPa30BaHMUIO TEUH TOPIOYEro, K BO3SHUKHOBEHMIO MOXKapa M B3pHI-
Ba. YacTH4HOE 3aKOKCOBBIBaHHME JIa)Ke OJHOW (OPCYHKH MPHBOAUT K He-
pacuéTHOMY CTpPYHHOMY pacIbLly, K JIOKQIbHOMY IEperpeBy M Mporapy
cOIIIa ¢ TaTbHEHIINM BOSHHKHOBEHHEM TI0Kapa 1 B3pHIBA.

Ha ocHOBe 3KkcnepMMeHTANbHBIX HCCIEIOBAHUN pa3paboTaHBI U 3a-
NIaTEHTOBAHBI HOBBIE KOHCTPYKTUBHBIE CXEMBI ()OPCYHOK, (QUIBTPOB, KaHa-
soB s XKPJ] u XKPIAMU u camux XKPJI, )KPJIMU; natuyukoB U cuctem
KOHTPOJISI 32 aHOMAJIbHBIMHU IIPOLECCAMU B TOIIMBHO-OXJIAXKJAIOIUX KaHa-
max JXPJ u XXPIMU c BBIBOIOM HaHHBIX Ha HH(GOpPMAIMOHHOE TabIo
Ha3eMHOT'0 OIlepaTopa, JETYNKa, KOCMOHaBTa. Pa3paboTaHbl HOBBIE METO-
KK 00pOBI ¢ aHoManbHEIMHU 3 dexTamu B XKP/I u JKPIMU.
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HexkoTopble pe3ynbTaThl MCCIENOBAHUH HCIOIB30BAHBI NPH CO37a-
HUM KOCMHYECKHX 3HEPrOyCTaHOBOK MHOTOPa30BOTO HCIIOJIb30BAHUS
«Kype» n «bapbep»; npu pa3paboTKe CHCTEM yNpPaBICHUS IEPCIEKTHBHBIX
a’pPOKOCMHUUYECKUX JICTATEIBHBIX allapaToB; NPH KOHCTPYHPOBAHHH IEp-
CHEKTUBHBIX 9KPAaHOIUIAHOB U CYJOB Ha BO3IYIIHOW MOIYIIKE W C BO3AYII-
HOW KaBEepHOI1; IPH CO3TAHUH U SKCILUTYaTAI[H Ta30TypOUHHBIX IBUTATEIEH
qust razonepekadkn HK-16CT, HK-18CT u ap.; B yueOHOW U Hay4yHOIl pa-
6ote psna BY3os PO.

PA3PABOTKA IMEPCIHEKTUBHBIX JIOITATOK THBPUAHOI'O
JBUTATEJISA AJI1S1 BO3AYIIHO-KOCMUYECKOI'O CAMOJIETA
B.E. baiiranues, A. I'. Tymaxos, I1. 3. KanmbikoB

B cBoux tpymax K.O. [lnonkoBckwii yaemssin ocoboe BHIMaHHE pas3-
BUTHIO a9POKOCMHYECKHX CHUCTEM. B HacTrosimiee BpeMs OZHOW M3 TIABHBIX
po0JieM COo3JaHMs BO3AYIIHO-KOCMHYECKOTO CaMoJéTa SABISIETCS paspa-
00TKa HOBBIX JIONIATOK JBHUTATENs, CIIOCOOHBIX NMEPEHOCHTH OOJIBIINE TEIl-
JIOBBIE HArpy3KH B 3€MHBIX M KOCMHYECKHX YCIOBHIX. B oxiaxkmaembix
JIOTIaTKaX BBICOKOTEMIIEPATYPHBIX Ta30BBIX TYPOUH HCIIONIB3YeTCs 3arpagu-
TeNbHOE BO3IYIIHOE OXJIAXKACHUE, KOTOPOE OCYILIECTBISIETCS BIyBOM OTHO-
CUTEJIFHO XOJIOJHOTO BO3AyXa Ha HApYKHYI IOBEPXHOCTh IPOQHILI
JIOTIATKH Yepe3 OTBEpCTHS WIM INeNH B CTEHKE JIOMATKH («IUIEHOYHOE
OXJIAXICHUEY), a TaKXKe M3TOTOBJICHUEM €€ M3 TPOHUIIAEMOro (IIOPHCTOTO)
Marepuaia («IopucToe OXJIaxIeHNe»). BapraHTbl BBINOIHEHNS TUIEHOUYHO-
IO OXJIAKAEHHS JIOIATOK BO3MOXHBI, KOT/Ia 000JI0YKa IIEJIMKOM WM OT-
JeTbHbIe €€ YacTH HM3rOTaBJIMBAIOTCS B BHUJIC HABUTON NPOBOJIOKH WIIH
CINIETEHHBIX CETOK, — TaK Ha3bIBaGMBIH MaTepHal «MeTauopesnHay». [1o-
HCK CIIOCOOOB OXJIAXKIEHHMS JIONATOK Ta30TypONHHBIX YCTAHOBOK MPUBEN K
njiee M3TrOTOBJICHUS UX LEIUKOM M3 IMOpHcTOro mMarepuana. Oxnaxiaaemast
JIoTIaTKa, Co/ieprKalas IoJIOCTH AJIs IMPOX0Jia OXJIAKAAIONIEH CpeIbl, MOXKET
OBITh MMOJHOCTHIO OT(GOPMOBaHA M3 MOPHUCTOrO Marepuasa, MPOBOJOYHEIC
MepeIUIeTeHU KOTOPOro 00pa30BaHBI yNPYrOMOPHCTHIM HETKAHBIM Mate-
pHAIOM «METaJUIOpe3rHay, U3TOTOBICHHBIM 110 000 M3BECTHON TEXHO-
mormu. OneHka 3(GQGEKTHBHOCTH OXJKICHUSA JIOMATKH, IIOJIHOCTHIO
BBITTOJTHEHHOH M3 MTOPUCTOTO MaTepHaia, B HACTOAIICH paboTe OCyIIecTB-
JIeHa YHMCIIEHHBIM MOZEIMPOBaHUEM TAaKOTo criocoba e€ oxnaxkaeHus. Yuc-
JICHHOE MOJICIMPOBAaHNE OCHOBAaHO Ha pEUIEHWH CHCTEMbl YypaBHEHHH
HaBbe-Crokca s monenu TypOyneHTHOH Bsizkoctd Eddy Viscosity
Transport Equation, B KOTOpoii MOZIE b TOPUCTOCTH SIBIISETCS OJJHOBPEMEH-
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HO 0000mennem ypaBHeHui HaBbe-CTokca u 3akoHa Jlapcu, HCHOIB3yeMo-
TO JUIs TIOTOKOB B TOPHCTOH Cpefe.

B kxauecTBe mpoTOTHIA IS CO3/AaHMS PACYETHON MOJENHU B3AT OJIOK
COIUTOBBIX JIOIATOK TEPBOH CTYIICHH TypOMHBI ra30TypOMHHOTO JBUIATEIS.
Pacuér s omnpeneneHus mosield NMOJNHBIX AABJICHUH M TEMIEpPaTyphl B
CPeIHEM CEYeHHWM IPOTOYHOM YacTH COIUIOBOTO ammapara, BHEIIHEH ITo-
BEPXHOCTH TpOdWIS OXJAXKJaeMOW JIONAaTKH NPHUBEACH B cpene Ansys
CFX. Matepuan «MeTaJuIope3uHay, U3TOTOBJICHHBIH U3 TIPOBOJIOKH KOPPO-
3noHHOCTOMKOM cranmum 12X18H10T B TepMmuuecku cTaOWIN3UPOBAHHOM
cocTosiHuM, 00namaer xectkocthio 3,0-3,6 kH/MM B nmuamasoHe Temmepa-
Typ oT 20 mo 300°C. X&cTKocTh 3TOro TEPMHYECKH CTaOMIM3UPOBAHHOTO
mMarepuaja IMpPaKTUYCCKU HE MCHACTCA IIPpU YBCIMYCHUU YHCIa LUKIOB
HarpyxeHus (Ipu (3-5)-10° umKIOB B AMama3oHe temmeparyp ot 20 mo
350°C oHa yMeHbIIIaeTCsI OT HaYaJIbHOTO 3HaYeHus auiib Ha 10—-20 %).

Pemenne mpo0iem, CBS3aHHBIX ¢ 0Opa3oBaHMEM HArapoB, OKHCIIE-
HHUEM U 3aCOPEHHEM Hapy>KHOW MOBEPXHOCTH MPOQIIS COIUIOBOH JIOMATKH,
YTO XapaKTEepHO AJS J00Oro BHUIA NMPHUMEHSEMOIO OXJIaXICHHUS, HE pac-
CMaTpHUBAIIUCh.

B pesynbraTe pacu€roB IMOIYYEHO, YTO MAaKCHUMAJbHBIA TeMIIEpa-
TYPHBII T'PaJUEHT UMEET MECTO IPHU TOJIIUHE IOBEPXHOCTHOIO CIIOS I1O-
psanka 0,5 MM, a Janee TemrepaTypa Tella JIONATKH NMPAaKTHYECKH paBHA
TeMIIepaType OXJIKAAIOIIero Bo3ayxa Ha Bxoje. OHAKO ¢ yBelIW4YeHHEM
MTOPUCTOCTH HaOIIOAAeTCs MOBBIIIEHUE TTOTHOW TEMIIePaTyphl IOBEPXHOCTH
nonatku. [laHHOE OOCTOSATENHCTBO BBI3BAHO H3MEHCHHMEM HAIpaBICHMS
JBIDKCHUS OXJIQXKIAIOIETO BO3/1yXa Ha BOTHYTOH 4acTd NMPOQUIIS JIOTATKH
BCJICICTBHE YMEHBIICHUSI THIPABINIECKOTO CONPOTHBIICHUS (QUIBTPALINN U
N3MEHEHMs] HAIIPaBJICHHS JCHCTBYIOIIEro Iepernaja IaBlIeHUS MEXTY I10-
BEPXHOCTBIO NMPOQMIIS JIOTIATKM M KaHAIaMH MOABO/A OXJIAXKJAIOUIEr0 BO3-
JyXa U3 yCIOBHS NOAJIEP KaHHS TIOCTOSIHHOTO 33JJaHHOTO pacxo/a.

BeinosHeHHOE TEOPETHYECKOE MCCIIE0BAHUE POJIEMOHCTPUPOBAIIO
BO3MOXKHOCTh M3TOTOBJICHUS COILIOBOI! JIONATKH TOJIHOCTBIO U3 MaTepHana
«METaJUIOpe3nHa», 00ECIEeUUBAIONIETO HEMIOXYI 3(h(EeKTHBHOCTh OXJia-
JKIICHUS.
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HCCJEJIOBAHUE TEXHUYECKNX TPEBOBAHUI
K CPEACTBAM JJIMTEJBHOI'O XPAHEHUSA
KPUOT'EHHBIX KOMIIOHEHTOB TOIIVIMBA
JJIS1 IBUT'ATEJIBHBIX YCTAHOBOK
NMJIOTUPYEMBIX KOCMHUYECKUX KOMIIJIEKCOB
10.0. baxsanos, U.C. ITaprona, C.B. Ky3uenos, C.E. Ilyragenxo,
P.I". Kupees, 1.1. IOpuenko B.I1. ®upcos

Coznanne MHOPACTPYKTYPHI AJIsl TIOCTOSIHHOTO NPeObIBaHUS YelloBe-
Ka Ha JlyHe u perynsipHbIX MonaéroB Mexny 3emiéil u JlyHoii Tpedyer mpu-
MeHeHHs 0osee 3 PEKTUBHBIX CPEJICTB MIepeIBUKEHUS B KocMoce. [1epBbiM
olaroM Ha 3TOM IYTH SBISIETCS CO3JAaHUE ONBITHBIX  00pa3IoB-
JIEMOHCTPATOPOB HOBBIX TEXHOJIOTUH, KOTOPbIE JOKHBI MIOATBEPIUTH pea-
JM3YeMOCTh YIYYIICHHBIX XapaKTEPUCTHK TPAHCIIOPTHBIX CPEACTB OpOH-
TaJIHON HHPPACTPYKTYPHI.

B pamkax npoBeIEHHBIX MCCIIENOBAaHUI PACCMOTPEHBI TEXHUYECKHE
TpeOOBaHMSA K ONBITHOMY OOpasIly CHCTEMBI IJIUTEIFHOTO XPAaHEHUS U TIe-
penaun KxpuoreHHbIX KoMroHeHTOB ToruuBa (KKT) Ha opbute. KimroueBsim
JJIEMEHTOM TaKOW CHCTEMBI SIBISIOTCA CPEACTBA aKTUBHOIO KPHOCTaTHPO-
BaHMsI KOMIOHEHTOB. K TexHuueckuM mpodiemam, KOTOpble HE0OX0IUMO
PELINTH IPH CO3aHUH OMBITHOTO 00pasiia, OTHOCSTCS:

— muHuME3aius Temwtonputokos kK KKT uzBHe;

— paszeneHue KHUIKoil 1 ra30Boi (pakiuii KPHOTEHHOTO KOMITOHEH-
Ta B obecrneyeHue OecriepeOOHOro 3abopa KOMIOHEHTa M3 EMKOCTEi B
YCIIOBHSIX HEBECOMOCTH;

— obecrevyeHre TepMETHIHOCTH Pa3bEMHBIX COAMHEHUH TOTUTMBHBIX
Marucrpaiei Mpyu X MHOTOKPATHOM CpaOaThIBAHUH.

OmnpeneneHa HUKIOrpaMMa MNEPUOAUUYECKOTO U3MEHEHUS TEIUIONPH-
TOKOB K KPHOTE€HHBIM 0akaM M MarucTpajisiM 3JIEeMEHTOB KPHOTEHHOW WH-
¢dpacTpykTypel ¢  y4éTOM  TOIUIMBA  TPAHCIOPTHBIX  KopaOIeH,
NPUCOEIMHAEMBIX K OpOMTanbHOM craHimu. Pa3paboranbl TpeGOBaHMs K
JIBUT'aTeJIbHBIM YCTAHOBKaM OpPOWTANLHON CTaHLUM U KOpalJiel, BHITOIHE-
HHUE KOTOPBIX 00eCIeurnBacT MUHUMH3AINIO TEIUIONPUTOKOB K KPHOT€HHBIM
6akaM u moTeps pabouero Tena.

IIpoBenén pacy€r mnapamMeTpoB LMKJIA [BYXKACKaJAHONH CHCTEMBI
KpHooOecTeueHns, nperycMaTpUBaromell OXIaXKAeHNe KOMIIOHEHTOB TOTI-
nBa B 6akax Ha JBYX TeMIlepaTypHbIX ypoBHsX: 15...20 K mis Bogopona u
65...70 K nns xucnopoga. PesynmpTaTel pacd€ToB MOKas3bIBalOT, YTO NPHU
cymMapHbIX Temtonputokax 1018 Bt morpebHas cpenuss snekTpudeckas
MOII[HOCTb, PACXOAYyeMas Ha KPUOCTaTUPOBaHUE, COCTaBseT 25,9 kBT.
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B obecmeuenne mmuTensHON pabOTH OPOUTAIBHON KPHOTCHHOW MH-
(bpacTpyKTypsl HEOOXOIMMO CO31aTh TEXHHUYECKHE CpeacTBa (TypOomeTaH-
nep, TypOoKoMIIpeccop, THAPOPa3bEM) C pPECypcoOM HETIPephIBHON pabOTHI
10 5...7 net 6e3 periTaMeHTHBIX padoT.

NEPCHEKTUBBI JIETHOW TEXHOJIOT HUYECKOM OTPABOTKHA
HEJEBOM AIIIMAPATYPBI JUCTAHIITMOHHOI' O
3OHAUPOBAHMUA 3EMJIU U CBSI3U
HA CHEHNUAJIN3UPOBAHHBIX ITOCEINAEMbIX
OPBUTAJIBHBIX CTAHIIUAX
B.M. Bumnsikos, B.B. Puman, A.W. Koanenko, C.JI. BHoTueHKO,
K.C. EmenpsHOB

Jlokmaa mocBAIIEH HOBOMY HMOAXOAY K MCHONB30BaHUIO HU3KOOPOH-
TAJIBHBIX MMIOTUPYEMBIX CTAHIMI Ui JETHON TEXHOIOTHYECKOH 0TpaboT-
KM LIEJIEBOH ammaparypbl, CO34aBaEMBIX B IIEPCIEKTHUBE IO 3aBEPILICHUU
¢byHKIMOHNpOBaHUS MexXIyHapoIHOH KocMHUUYecKoi craHuuu. Paccmarpu-
Baercst Crienuann3upoBaHHas rMocemaeMasi OpouTanbHas CTAHIMSA JUI JET-
HOM TeXHOJOTHYecKor oTpaboTku wneneBoit ammapatypel (CIIOC-JITO),
BBIMOJIHAIONIEH ABE IPYIIIBI 3aau:

— peryJsipHas €THast 0TpabOTKa Ha OOPTY CTAHIIMH HOBBIX 00pa3IoB
LIEJIEBOH ammapaTypsl TUCTaHIIMOHHOTO 30HAnpoBaHus 3emmu (/133) u cBs-
3M JUISL CO3JJaHMS OTIEPErKaroIero 3ajei1a Mo 60pTOBOH IeNIeBOH anmaparype
(ITA) nnst mepCeKTUBHBIX KOCMHYECKUX CPEJICTB;

— MOCTOSIHHAS pab0Ta MO0 MHOTOCIIEKTPAIbHON ChEMKE CYIIIH, OKeaHa
n atMoc(epsl ¢ BBICOKAM IPOCTPAHCTBEHHBIM M CHEKTPAJIBHBIM pa3pere-
HHeM B onrtuuecknx, MK- u panmoanamazoHax c menbio 3KOJIOTHYECKOTro,
METeo- U NPUPOJHOPECYPCHOTO MOHHTOPHHTA B MHTEpECax Pa3iIMYHbIX MO-
TpeOUTEICH.

Perynsipuas nérnast orpadorka I[A moxer ObITh peaiM30BaHa Ha
JIOJITOBPEMEHHOM MOCTOSHHOW OCHOBE OJjlarojaps HepHOJUYECKOMY IOCe-
IICHUIO CTAHIMM 3KHIAXaMHU JUIS BBITIOJHEHMS OIepallfii peMOHTa, OTIaa-
ku L1A v 3aMeHBI Ha MOJIEpHIU3UPOBAHHBIE 00PA3IIBL.

[To xpurepussM HanOONBIIEH BOCTPEOOBAHHOCTH JAaHHBIX KOCMHYE-
CKMX HaOJIIOJeHUH Ha PBIHKaX KOCMHYECKOH MH(POPMAIIUHN POU3BENEH BBI-
6op ©0azoBoro mpubopHoro cocraBa LA JI33, pasmermaemoii Ha OOpTY
CIIOC-JITO Ha 1-m oTane e€ nonéra.

Paccmorpens! Bapuantel CIIOC-JITO ¢ pa3HbIMH apaMeTpaMu Op-
6ut n cocraBoM L[A. [Ipopaboranbl BapuaHThl KOMIIOHOBKH Ha GOpTY MO-
Iyl CTaHIMM KPYHMHOTaOapuUTHBIX TpPaHC()OPMHUPYEMBIX KOHCTPYKIMH
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ADAP 6optoBbIxX pagapo X- u L/P-nmama3oHoB u 6J10Ka BBICOKOTOYHBIX
ONTHYECKUX MIPHOOPOB.

ABTOHOMHBIE CBETOBBIE HHINKATOPbI
COCTOSIHUSA KOCMHUYECKHX KOMIIVIEKCOB
HAYYHOTI'O 1 ITPUKJIAJTHOT'O HABHAYEHUSA

A.B. barpos, A.C. bapa6anos, JI.B. Bepuuropa,
IT1.A. Batnes, B.K. CsicoeB

OmnepaTUBHBIM KOHTPOJb COCTOSHUS M OPUEHTALIMM KOCMHUYECKOIO
anmaparta (KA) mMoxeT ObITh TapaHTHPOBAH MpPU NMPOBEICHUU ONTHYECKHUX
HaOmroeHuil, eciu Ha 60pTy KA yCTaHOBHTH ONTHYSCKHI MasKk aBTOHOM-
Horo nedcTBusi. COBpEMEHHBIE ITOMYNPOBOJAHUKOBBIE M3IIydaTENId CBETA
00namaroT BEICOKUM KodduuueHToM moiie3Horo neiicteus (KIL), u masx
MOXeT paboTaTh OT HEOONBIINX COJHEYHBIX OaTapei, BXOIAIINX B COCTaB
MasKa.

3agaun, pemeHne KOTOPHIX JODKEH 00eCIIEIUTh MasiK:

1. Omnpenenenue opueHtauun KA. Mask, 3akperi€HHbIA Hemno-
JBIKHO Ha kopryce KA, Oyzaer noBropsite opuenranuio KA; npu tpéxoc-
HOW crabmnusanuu opueHTarmu KA oChb U3JIydeHHs Maska Oyjaer
HampaBjieHa B OoJHY To4uky. Mecto Ha 3emie, B KOTOPOM pacIojaraercs
LIEHTP CBETOBOTO IATHA OT MasiKa, OJHO3HAYHO ONPEAETUT NMPOCTPAHCTBEH-
Hyto opueHTanuio KA. Ecnn KA Bpamaercs, To myd masika OymeT CKOJb-
3UTH 10 3eMJIe TIPH KakJ0M 000poTe, 1 3a 0HO mpoxoxkaeHne KA B 3oHe
BUINMOCTH Ha3eMHOH 00CepBaTOpHM MOXKET OBITH ITOJIYYEHO IOJIOKEHHUE
OCH BpAIEHUs] ¢ TOYHOCTHIO JI0 yIJIa, PABHOTO IIMPHHE Jy4a Maska. Ecimu
e BO BPEeMsI IIPOXOXKJICHNS MasiK Oy/eT HaOIoAaThCsl HECKOJIBKO pa3 (MIIn
1py HAOJIONCHUN M3 JBYX Ha3eMHBIX ITYHKTOB), TO NMEPHOA BpaIIEHHUS U
TIOJIOKEHHE OcH BpameHus: KA MOXXHO MOJIYYHTh C JIOCTATOYHO XOPOIIEH
TOYHOCTBIO.

2. Konrpouns coctosaus KA. KoaupoBka cBeTOBOro cUrHaja oT Ma-
sIKa MOJKET OBITh WHIUKATOPOM BaXKHBIX AJIEMEHTOB PabdOTOCIIOCOOHOCTH
KA: packpeiTus cOTHEUHBIX OaTapeid, BEIXoa B pabouee COCTOSIHUE aHTEHH
paanoKaHajIoB, QYHKIIMOHUPOBAHHUA OOPTOBOTO KOMITBIOTEpA H JP.

3. Kontpons monoxxerns KA nHa op6ure. Cambie TOUHBIE OpOUTANb-
Hble TapaMeTpsl KA MmoiydaroTcss M3 ONTHYECKMX HaONIOJNEHWH, W Mask
MOXeT obecrieunuTs BUAMMOCTh KA mpu HeOIaronpusiTHOM OCBELIEHHH €ro
KOpIIyca COJIHIIEM WJIU ITpU HeOouIbInX pazmepax KA.

94



CHUXXEHUE YJAPHBIX IEPEI'PY30K
IIPU PA3JIEJIEHNU KOHCTPYKIIUA
NPEHU3MOHHBIX KOCMHUYECKHUX AIIIIAPATOB
B.B. Edanos

B nactosmee Bpems u B 0003puMoM OyIyIieM CO3JaHUe IPen3u-
OHHOM KOCMHYECKOW TEXHHKH HEMBICINMO 0e3 HCIOJB30BaHMSA Ha OOpTY
Pa3IMYHOTO poJia YCTPOMCTB pas3lieneHusi, KOTOpble, KaK WM3BECTHO, IpHU
cBOEM cpabaThlBaHMH OKAa3bIBAIOT 3HAYUTENBHOE YAAapHOE BO3/EiCTBHE Ha
caM ammapaT M Ha ero cocrapistoniue yactu. OcoOeHHOCTh YIAapHBIX BO3-
JeUCTBUI COCTOUT B TOM, YTO OHH UMEIOT UMITYJIbCHBIA XapaKkTep U BHICO-
KYI0 CKOPOCTh M3MEHEHHS, YTO MPUBOAUT K MOSABICHUIO JOMOJHUTEIBHBIX
HMHEPIMOHHBIX HAarpy30K, KOTOphIE, CKIAIbIBAACh C OCTAJbHBIMH 3KCILTya-
TaIMOHHBIMU HArpy3KaMH, BBI3BIBAIOT 3HAUMTEIHHOE YBEIMUYCHHE HAIps-
KeHHi u aedopManuii KOHCTPYKIHH. DTO MOXKET CIY)XUTh TNPHIUHON
MTOJIOMKH WJIM BO3HUKHOBECHHS OCTATOYHBIX Ie(POpMali, MPErmsTCTBYIO-
OMX HOPMAJTBHOMY (PYHKIMOHHUPOBAHHUIO MPEHIU3NOHHOTO 000pYyIOBaHUS
KocMmmdeckux ammaparos (KA).

OCHOBHBIMU UCTOYHHKAMHU JHHAMHUYECKOTO BO3ICHCTBHS SBIIOTCH,
B YaCTHOCTH, CHJIOBBIE YCTPOMCTBA pa3zeiieHus, Takue KaKk IMMpoMeXaHu4e-
CKHe 3aMKH-TOJIKATeIM U JeTOHALIMOHHBIE 3aMKH, B KOTOPBIX MPH cpabaThI-
BaHMM TOJ JEHCTBHEM BBICOKODHEPIreTMYECKHX TIa30B IPOUCXOAUT
BBICOKOCKOPOCTHOE TEPEMEIICHNE 3JIEMEHTOB MX KOHCTPYKIMH U yAap IO
KA. Yka3aHHbIe YyCTPOWCTBA BOCIPUHHUMAIOT BCE MEXAaHHMUYECKHE Harpy3Ku
IIpY Ha3eMHOU U JIETHOM 3Kcmryartauuu KA W ocyliecTBIsIIOT €ro oTaene-
HHUE B ONpeACNEHHBII MOMEHT BPEMEHH C 33JJaHHBIMHU TapameTpaMu. Boc-
MpUATHE KOHCTPYKIMEHW yaapa 3aBHCUT KaK OT CaMOW BEIHMYUHBI
Meperpy3Kd, TaK U OT TOTO, KaKWe YaCTOTHI KOJeOaHUI KOHCTPYKIIUH OT-
KITUKAIOTCS HA JICWCTBUE YIApPHOTO HAarpyxeHus. [103ToMy OCHOBHBEIMH Xa-
PaKTepUCTHKAMH TaKOTO HArpy)KEHHUS SBISAIOTCA IIMKOBas Ieperpyska
(yckopenue) otkinmka. [To Mepe pacmpocTpaHeHUs] BOJHBI CKATHS MO KOH-
CTPYKIIMHM OOBEKTa HAOIOIAETCS 3HAUNUTENbHOE CHIDKCHHE BEIMKHUX yIap-
HBIX TIEPEerpy30Kk. OTO CHIKEHHE 3aBUCHT OT JIeMI(QHUPYIOUIIX
XapaKTepUCTHK KOHCTpYKIMH KA M OT Hammuus y He€ KOHCTPYKTHBHBIX
CTBIKOB.

OTtxmuk KOHCTpYKIMK KA 3aBHCHT OT HCXOZHOTO YAApHOTO BO3ACH-
CTBHSI YCTPOMCTB pasnesieHus. sl UX CHIDKEHUS B KOHCTPYKIHSX HMHPO-
3aMKOB-TOJIKaTeNNeN U JETOHALMOHHBIX YCTPOICTB BBEJEHBI MEXaHUUECKUE
JaeMndeps! U IpeyCMOTPEHO ra3ognHaMuydeckoe nemrnguposanue. [lomu-
MO 3TOTO YCIEIIHBIM PEIICHHEM IPOOJIEMbl CHIDKEHUS ANHAMHYECKOTO
Bo3zeiictBust Ha KA mpu cpabaThlBaHMM HMITYJIbCHBIX (ZE€TOHAIMOHHBIX)
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YCTPOMCTB pa3[eneHus] SABIACTCA HCIONB30BAHUE B HUX HOBBIX BBICOKO-
9HEPreTUYECKHUX 3IACTHYHBIX MaTepruanoB. OHN MO3BOJSIOT H3TOTABIMBATH
MOHOJIMTHBIE «MHHHUATIOPHBIC)» 3aps/ibl CIOXKHOW KOH(HTyparuu, paboTa-
IOIIME C BBICOKOW HAAEKHOCTBIO M TOYHOCTHIO; CO37[aBaTh HAa MX OCHOBE
MPUHONIAAIEHO HOBBIE KOHCTPYKLIMH HCIIOJHHUTEIBHBIX W IEPEAATOYHBIX
YCTPOMCTB, CYIIECTBEHHO YMEHBIIATh MAacCy M pPa3Mepbl 3JIEMEHTOB M
YCTPOMCTB U, KaK CIEACTBUE, CHIDKATh YPOBEHb UX TUHAMUYECKOTO BO3-
neiicteus Ha KA.

[epBonauansHO npu HazeMHOH oTpaboTke KA cepun «Criextp» 1me-
perpy3ka ygapHOTrO OTKJIMKAa NpH CpabaThIBAHUM MUPO3aMKa-TOJKATENs
JIOCTHTana BeIUINHbI Heckonbkux Thicsd (1000...4500) B mupokoM guana-
30He yacTtoT oT 1000 g0 20000 I'u. C yu€ToM OTMEUEHHBIX BBIIIE YCOBEP-
IICGHCTBOBAHMHA  KOHCTPYKIMH  YCTPOMCTB  pa3leNeHus, a  TaKkke
PalMOHAIBHOTO HCIIOJIB30BAHUS JNEMII(HUPYIOMNUX CBOWCTB KOHCTPYKIMH
KA, mpu ynaneHuH OT INIOCKOCTH yjapa (INIOCKOCTH Pa3eNieHns) Ha pac-
crossaue 0,9 M (Yepe3 OOMH KOHCTPYKTHBHBIA CTBHIK) BEJIMYMHA MTHUKOBOH
neperpy3ku cHuzmiack Ha nopsagok — 1o 300. Ilpu ynanenuu Ha paccrosi-
HHe 1,5M (OBa cThIKA) BETWYHMHA HEPETPY3KH CHU3WIACh €mI€ Ha IOps-
Jox — 1o 30.

KOCMUYECKHUN JIUDPT KAK DJIEMEHT
OKOJIO3EMHON KOCMUYECKON UH®PACTPYKTYPBI
10.A. Canos, A.b. Hypanuesa

C pacmmpeHreM MacITa0OB MPAaKTUIECKOW W HCCIECIOBATENBCKOM
JIESITEIBHOCTH B KOCMOCE BO3PACTAET YHMCIO KOCMUYECKUX allaparoB, BbI-
BOAUMBIX B OxrkHEE oOmactu COTHEYHON CHCTEMEBI, pacTEéT HHTEpEC K Jie-
TagbHOMY H3yuyeHuIo Benepsl, Mapca, cnyrHukoB lOnurepa, BO3HHMKaeT
HEOOXOIUMOCTh 3aIMUTHl 3€MIIM OT TOSBIIIONINXCS BpeMsS OT BPEMEHH B
ONacHOW ONM30CTH K HEH acTEPOUIOB M KOMET C MOMOIIBI0 CHCTEM KOCMHU-
YECKOT'0 NaTPyJIUPOBaHMsl. BCE 3TO MHOrOKpaTHO yBEIUYMBAET MHTEPEC K
BBIXOJISIIMM 32 MpeJessl OpOUTHI JIyHBI mosnéTaM, MPUBOANT K YMHOXKEHHUIO
MPOEKTOB COOTBETCTBYIOIIMX MHUCCHM. o cuX mop Kaxkjas Takas 3ajaya
paccMmaTpuBaeTCsl KaK YHHKaJbHBIM MPOEKT, JJIsi KOTOPOrO 4YacTO 3aHOBO
co3Ma€Tcs  TPAHCMIOPTUPYIOMIAs TEXHHWKA, TPOBOAMUTCSA OaIMCTUYECKOE
MIPOEKTHPOBAHUE, HEPEIKO OPTaHU3YIOTCS CIIOXKHBIE KOMIUIEKCHI HAOIIOIe-
HUSL, CBSI3U U YTIPaBJICHHUS.

Bcera€r BOmpoc O pacmIMpeHHH CIOXKHBIICHCS HHPPACTPYKTYPHI
KOCMUYECKOW NIEeATENbHOCTH 3a IMpelesbl MOBEPXHOCTH 3eMIIM, pa3Mmellle-
HUU YacTH €€ 3JIEMEHTOB B OKOJIO3EMHOM KOCMUYECKOM npocTpaHcTBe. Co-
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OTBETCTBYIOIINE OOBEKTHI M YCTPOICTBA ITOLAEPKKH IESTENbHOCTH B 001a-
cti BHyTpeHHHX miaHeT ComHeuHol CHCTeMBbI 00pa3oBaiiii OBI OKOJIO3EM-
HYI0O KOMIIOHEHTy KOCMHYecKoH uH(ppacTpykTypsl. Ilpaktudeckn
UACAIBHYIO TUIOIIAIKY IJISl pa3MEIIEeHUs MHOTHX 3JIEMEHTOB OKOJIO3EMHOM
KOCMHYECKOH MHAPACTPYKTYPHI MOTJIa OBl IIPENCTABIATE COO0M KOHCTPYK-
mus kocmuaeckoro smgra. [Ipeanoxennas B HCTHTYTe MpHUKIaIHON Ma-
TEeMaTUKU um. M.B. Kenapima KOHCTPYKIIUS HarpyXeHHOTr'0
CEKIIMOHUPOBAHHOTO KOCMHUYECKOro ju(pTa oOnazaer 0Oojiee IIMPOKUMH
BO3MOXKHOCTSIMH, B TOM YHCJIe O0ECIeYnBaeT JBYCTOPOHHHH I'Py30HOTOK,
HUMEET OTCEKH JUIsl pa3MEIleHHs] HAyYHOTO U IIPOU3BOJICTBEHHOTO 000py/10-
BaHUS BJOJb TpOCa, YCTpOIicTBa KOHTpoJNs U ympaBieHus. Macca
CBEPXUIMHHOTO TPOGUIUPOBAHHOTO TPOCA COCTABIISIET JIMILB YaCTh MOJIHOM
Maccel udTa, a octanbHas €€ 4acTh cyuTaeTcsl Oojiee MM MEHEe PaBHO-
MEpHO pacrpenenéHHoil mo amuHe. KOHCTPYKIMS CEKIMOHHMpPOBAaHHAS.
dopma cekuuil MoAAEpKUBAETCA KECTKUMHM KpPYTOBBIMH INMAHTOYTaMH,
COCAMHEHHBIMH CBEPXIIPOYHBIMH HHUTSAMH, KOTOpBIEe 00pa3yroT runepooio-
UAANBHYI0 OOKOBYIO IOBEPXHOCTh KaXIOW CEKIHMH. Takoe OIHOpOIHOE
CTPOEHHE YIPOINAEeT Pa3BEPTHIBAHME W MOHTAX COOPYXKEHHS, IOIyCKaeT
3aMeHy MOBPEXIEHHBIX 3JEMEHTOB, IMOBBIMIACT HaJ&KHOCTh, BBOAMUT JO-
IIOJTHUTEJIbHBIE BO3MOXHOCTH KOHTPOJS 33 COCTOSHHEM WU YIpaBICHHEM
nBwkeHueM nudra. bojee panuoHaIbHO OpPraHW30BaHBI MPU STOM TpPaHC-
MIOPTHAS ¥ SHEPreTHYecKas CUCTEMBI.

Takass KOHCTPYKIHS CJIOXHEee OOBIYHO paccMaTpPHBaeMbIX, rOpaszio
MaccuBHee. CTpouTenscTBO €€ noTpedyer OONBIINX 3aTpat, YTO OIpaBiaa-
HO, €CJIM KOCMHUYECKHH (T — JacTb o0med nHPPacTPyKTyphI JJIsL OCBO-
eHHus BHYTpeHHUX oOmacteit ComHeuHol cuctembl. KoHCTpykums mumdta
TI03BOJISIET TPAHCIIOPTUPOBATH MEPCOHAN M 000pPYAOBaHUE, POU3BOIUTE U
repesiaBaTh SHEPTUIO, OPraHW30BaTh MOHHUTOPHUHI OKOJIO3EMHOTO IIpO-
CTPaHCTBA, BHIIIOJIHATH YacTh (DYHKIUH 10 CBs3M M HaBUranuu. OHa MOXET
TaK)Ke CIY)KUTh MPOMEXYTOUHBIM CKIaJoM H 0a3oil cHaOxkeHus. Kpome
TOTO, BJIOJb KOHCTPYKIIMM MOXXHO Pa3MECTUTh amlmaparypy, TPeOyIoIyro
HETIOABIDKHOTO OTHOCHUTENBHO 3€MJIH TOJIOKEHHS, YTO UMEeT M KOMMepUe-
CKYIO IIPHUBJICKATEIbHOCTh KaK «KOCMHUYECKasi HEABKUMOCTE». OHa Moria
OBl CITy’)KUTh CTapTOBOW IIJIOMIAJKOW M ITYCKOBBIM YCTPOMCTBOM ISl MEX-
IUTAaHETHBIX YKCHEAUINH, CTAIIMOHAPHON 0a30i BCTpedH, MapKOBKU, PEMOH-
Ta KOCMHYECKMX KopaOiel W MecTOM pa3MeIIeHHsS OTIeNIbHBIX
IIPOU3BOJICTB.
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MHOTI'OKPUTEPUAJIbHBIN AHAJIN3 PE3YJIbTATOB
HEYIHPABJISIEMOI'O PA3BEPTBIBAHUSI KOCMUYECKOM
TPOCOBOM CUCTEMBI U BBIBOP PAIIMOHAJIBHBIX
IMAPAMETPOB PA3BEPTBIBAHUSI
A.B. Ilonos, B.1. Yciokun

Kocmuueckne TpocoBbIE CUCTEMBI OTKPBIBAIOT HOBBIE BO3MOXKHOCTH
B KOCMHYecKol TexHuke. Kak mokaspiBaeT aHaiau3 NPOBEAEHHBIX SKCIEPU-
MEHTOB B KOCMOCE C Y4aCTHEM TPOCOBBIX CBSI30K, OJHUM U3 CaMbIX CJIOXK-
HBIX MOMEHTOB B TaKHMX OKCIEPUMEHTax SBISETCA pa3BEPTHIBAHMUE.
Hcnonb30BaHue HEYIPABISEMOIo pa3BEPTHIBAHUS TPOCOBOI CUCTEMBI CHU-
kKaeT TpeOOBaHUsI K CHCTeME Pa3BEPTHIBAHMS, YIPOINAET KOHCTPYKIHIO U
CHIDKaeT e€ Maccy, 0JIHaKo TpeOyeT BCeCTOPOHHEr0 MaTeMaTH4eCKOro aHa-
JIM3a KaK caMoro Mpolecca, Tak U €ro pe3ylbTaToB.

IIpuBeneHs! pe3ynbTaThl YUCIEHHOTO MOJEIUPOBAHMS Tpolecca He-
YIPaBIIeEMOro pa3BEPTHIBAHMS TPOCOBON CHCTEMBI AMUHOMN 5 kM. Tpoc mMo-
JEMUpyeTcss TPYNNOH BECOMBIX MAaTEpHAIBHBIX TOYEK, COEAMHEHHBIX
BA3KOYNPYTUMH CBA35IMH, KOHLIEBBIE TeJla MOJEIUPYIOTCS KaK HPOCTPaH-
CTBEHHBIE TBEPABIE TeNa. YUTEHO BIMSAHUE HEOQHOPOAHOCTH IPaBUTALIUOH-
Horo momsi 3emun g0 12 rapmonuku mno Mogenn EIGEN-6C2
MexnyHapoqHOTO IieHTpa rioOaibHeIXx Mozened 3emum B IloTcname.
VYureHo Bo3aelicTBHEe aTMochepbl 3eMJIM KaK Ha JBHKCHUAC KOHILEBBIX TEI
IIPU 3aJJaHHBIX a9POAMHAMHYECKIX CBOMCTBaX KOHIIEBBIX TeJl, TaK M HA caM
TpOC.

C noMoOIIbI0 NOCTPOEHHOW MOJENN TPOCOBOW CHUCTEMBI MOJIYYEHBI
JAHHBIE O BIIMSTHMM Pa3IM4YHBIX IapaMeTpPOB pa3BEPTHIBAHMS M KOHCTPYK-
LIUU TPOCOBOH CHUCTEMBI Ha PE3yNbTaThl pa3BEPThIBaHMA. B kadecTBe Hc-
CleLyeMBbIX BXOAHBIX apaMETPOB MCHOIB3YIOTCA CKOPOCTh M HAIIPABICHHE
pa3feneHus; B KayeCTBE MapaMeTpOB KOHCTPYKIIUU TPOCOBOM CHCTEMBI HC-
MOJIB3YIOTCS JJIMHA TPOCA, MACCHI, MOJIOKEHHUS TOYEK IOABECA KOHLEBBIX
TeJ, CUjla BBIITyCKa Tpoca B JIeMIpepax TPeHHs, CUIa CONPOTHUBIICHUS pas3-
BEPTHIBAHUIO. B KauecTBe KPUTEPUEB OLIEHKU PE3YJIBTATOB Pa3BEPTHIBAHMS
HCTIONB3YIOTCS CIEAYIOIINE MapaMeTpsl: MaKCHUMajbHas W CPEAHSAS BeH-
YHHA OTKJIOHEHHS TPOCa OT MECTHOI BEPTHKAJH, MAaKCHMaJIbHAs BEINYHHA
OTKJIOHEHUSI KOHIIEBBIX TEJI OT MECTHON BEpTHKAIIN.

[Tomy4yeHHBIE pE3yABTaTHl MOTYT OBITH HCIIOIB30BAHBI IIPH MPOCKTH-
POBaHHMU TPOCOBBIX CHCTEM, HCIIOJBL3YIOMIMX HEYNpaBJIsIeMbIH crIoco0 pas-
BEPTBHIBAHMUA.
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CO3JAHME BA30OBBIX 2JIEMEHTOB CUCTEM
SJEKTPOIINTAHUSA NEPCHEKTUBHBIX KOCMMYECKHUX
AIIIIAPATOB HA IPUMEPE KAPKACA COJIHEYHOU
BATAPEU «AUCT», BBIINIOJTHEHHOM U3 YIVIEILIACTUKA
SILA. XMenpHANKUH

IIpencraBnena pa3paboTka KOHCTPYKIUHM W TEXHOJOTHH H3TOTOBIIC-
HUs Kapkaca cosiHeuHol 6atapen (Cb) «AMCT». Kapkac nanenu Cb npen-
CTaBJsIeT COOOH COTONAaHEeNb MPSAMOYTONBHOH (OPMBI C OOLIMBKAMH M3
yIiemiaacTuKa M aJIOMUHHEBBIM COTO3amojHuTeneM. HapyxHas u BHYT-
PEHHsIsl OOIIMBKY BBINOJHEHBI U3 YIJICIUIACTHKA.

Kapkac npennazHaueH 1uisi pa3menieHus Ha HEM ¢oronpeoOpa3oBa-
teneit (PII), BocnpusATHS U Meperadyn Harpy3oK, IeHCTBYIOMMX HA MaHeNb,
opueHTanuy miockoctd OII B 3a1aHHOM MOJIOKEHUH U CITy>KUT UL 3alllH-
ThI (hoTONpeoOpa3oBaTeneii OT pagualy ¢ THUIBHOI CTOPOHBI.

Pemiensl cnenyroniye 3agauu:

— pa3paboTaHa KOHCTPYKIIHSA (coBMecTHO c Hayuno-
MIPOM3BOJCTBEHHBIM oOBbeauHeHneM M. C.A. JlaBouknHa) M TEXHOJOTHS
M3TOTOBIICHHS KapKaca COJIHEYHOI OaTapen MajJoro KOCMHYECKOTO ammapa-
Ta «AUCT)» -u3 yrieniaacTuka;

— M3TOTOBJICHBI KapKachl COJHEYHOW OaTaper Majoro KOCMU4eCKOro
anmapata «AVCT» u3 yriemnactuka Ijs MpoBeAeHUS Ha3eMHBIX U JIETHBIX
HUCTIBITAHUM;

— MPOBEAEH MOJHBIN IIUKII HA3eMHBIX UCTIBITAHUMH;

— pa3paboTaH HOBEI OeccTameNbHBIA Croco0 MPEeNU3NOHHON cOop-
K{ KapKacoB ¢ TpeOyeMOil TOUHOCTBIO YCTAaHOBKH 3aKJIaJHBIX 3JIEMEHTOB;

— pa3pabotaH croco0 MEXaHHYEeCKOW 0O0pabOTKH YIIIeINTaCTHKOBBIX
JJIEMEHTOB KapKaca.

PesynbraThl McnbITaHM Kapkaca (KIMMaTHYECKHE, TEPMOLMKINYE-
CKHE, TIPOYHOCTHBIE) IOJIHOCTBIO YJOBJIETBOPSIOT TEXHUYECKHM TpeOoBa-
HUsSM. B Hactosmee BpeMs wu3Jenue NPOXOTUT JETHBIE HCIBITAHHUSA B
cocTaBe Majoro kocMudeckoro ammapata «AVCT».

ASPOKOCMMNYECKHE CPEACTBA HOBOI'O ITIOKOJIEHU S
JJIs1 BBIBEJIEHMU S ITOJIE3HOI'O I'PY3A
HA OKOJIO3EMHBIE OPBUTbI
B.A. Kepnoxxuukuii, A.B. Konbsrues

AbsponuHamuueckuii HarpeB 3neMeHToB KoHcTpykuuu (OK) nera-
TesbHBIX anmapaTtoB (JIA) mpu nonére B atMocdepe SBISETCS OXHOW U3
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OCHOBHBIX NPOOJEM pa3pabOTKK U CO3IAHUS IEPCHEKTHBHBIX CHCTEM BBI-
BefeHMA. [y pemeHust DaHHOW MPOOJEMBI TpeajiaraeTcs HOBBIH METOT
TePMOAMHCCHOHHOHN TerutoBoi 3ammtel (TT3), ocHOBaHHOW Ha SBICHUU
TEPMOVIEKTPOHHON 3MHCCHM — HCITyCKaHHM 3JIEKTPOHOB HAarpeThIM Me-
taimoM. [Ipn dyaxumormpoBanun TT3 ot HarpeBaemoro DK momomHu-
TEJIbHO OTBOZSATCSI TEIUIOBBIE MOTOKM 3JIEKTPOHHOTO OXJIaKACHHA, M HA
0opTy reHepupyeTcs 3JeKTpHyeckas dHeprus. B pesynbraTe nmpuMeHEHUs
TT3 runep3BykoBoit JIA MoeT IBUraTtbcsi B atMocdepe B TEUCHHUE JITH-
TENBHOT0 MPOMEXYTKAa BPEMEHH B YCIOBUSAX TEIUIOBBIX IOTOKOB a’poju-
HAMIYECKOrO HarpeBa 10 3 MBT/M?, 4TO NpPHMEPHO COOTBETCTBYET
ckopoct M=15 Ha BbicoTe 30 kM. DTO 00YCIIOBIEHO TE€M, YTO TEIJIOBBIC
MIOTOKH  3JIEKTPOHHOTO  OXJIAXJAEHHS MOTYT COCTaBJIATh BEIMYHHY
1.5 MBt/M? u BbIE. IIpu >TOoM Temmneparypa HarpeBaeMbix OK Ha 400-
600 K Hmke, 4eM paanallMOHHO-paBHOBECHAs! TemIiepaTrypa 3Tux xe OK B
TOYKE MAKCUMAaJIbHBIX TEIUIOBBIX IMMOTOKOB, HO 0e3 TT3. Tlomygaemyto ammek-
TPUIECKYIO YHEPTHIO MOXHO HCIIOIB30BATh VIS SJIEKTPONHUTaHMS OOPTOBBIX
CHCTEM, YIYYIIAIOMHUX JETHO-TEXHUYECKHE XapaKTepucTuku JIA, Hampu-
Mep, CUCTEM, PEATU3YIOINX METO/IbI MATHUTOIIIIA3MEHHOH a3pOAHHAMUKH.

JUis mepCreKTUBHBIX CPEICTB BBIBEIEHHS, TAKUX KaK aBHALlMOHHO-
KOCMHYECKHE CUCTEMBbI WM BO3YIIHO-KOCMHYECKUI CaMOJET, Mpo0iIeMoi
SIBIIICTCA HAJUYUE KOHCTPYKTUBHBIX JIEMEHTOB U CHUCTEM, HEOOXOIMMBIX
JIUIIb Ha ONpeNes€HHBIX yyacTKax monéra. K Takum cucreMaM MOXKHO OT-
HECTH CHCTeMy oOOecleueHHs IOCaJKH CIIyCKaeMOro amrmapara, KoTopas
HHUKaK HE HCIIOJb3yeTcs Ha OpOMTe M Ha 3Talle BHIBOJA MOJIE3HOTO Ipy3a Ha
opbury. Ograko TT3 MoxkeT OBITh JIAIIEHA TOJOOHBIX HEIOCTATKOB, a Bpe-
M3 e€ (YHKIIMOHMPOBAHHUS MOXET COCTABIIITH 3HAYNTEIBHYIO JOJIO OT 00-
II€r0 BPEMEHH BBITIOJIHEHHUSI MECCHH OT B3JIETA JI0 TIOCAIKH.

Hampumep, npu 3anycke MmoxHO HarpeTs TT3 no Bcell 3amuiaeMon
noBepxHocTd JIA, dro oOecreduT OOPTOBBIE CHCTEMBI 3JIEKTPUUECKOM
JHeprueil yxe Ha crapre. Takum 00pa3oM, TEIUIOBAs 3aluTa (PYHKIIHOHHU-
pyeT Ha CTapTOBOM Y4acTKe KaK MCTOYHHUK 3JIeKTpuueckoi snepruu. Obec-
Me4eHUe TaKUM CIIOCOOOM 3JIEKTPHUECKON IHEprueil O3BOIUT COKOHOMHTH
Maccy 3a CY4€T OTCYTCTBHSI HEOOXOIUMOCTH JIOMOJHUTEIBHBIX OOPTOBBIX
HCTOYHHKOB 3JIEKTPOIHEPTHH.

[Ipu BEIXOzE B OKOJI03eMHOE MpocTpaHcTBO TT3 Taxke MOXKeT OBITh
HCTONb30BaHA KaK UCTOYHUK 3JIEKTPHUUECKOW dHepruu. [Ijig 3Toro MOXHO
ucnons3oBath chokycupoBanHoe Ha DK ¢ TT3 mznyuenmne Connua, s
4ero HeoOXOoJMMBI (POKYCHPYIOLINE YCTPOMCTBA, HAaNpUMEp, 3epKaIbHbBIE
YCTpOWCTBa crienuaibHol popMbl Wik auH3bl @penens. KoHerpykuumst TuH3
@®peHens 04eHb NPOCTa, U MPH €€ U3rOTOBJICHUH UCIIONb3YIOTCS MAaTEPHAIBI
¢ HU3KOHM cronmocTbio. IIpu 3ToM nmH3BI DpeHens MoryT OBITh Pacroio-
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KEHBI Ha HAXOJAIIMXCS Ha OpOUTE CIEIHUANbHBIX KOCMHUYECKHX amnapaTax
(KA), ocHOBHOH (pyHKIHEH KOTOPHIX SBISIETCS (POKYCHPOBKA CONHEYHOTO
mnydenus Ha DK ¢ TT3. Ins ynpomenns OKyCHPOBKH U3IYIECHUS MOXK-
HO OCYIIECTBIIATH CTHIKOBKY yka3aHHBIX KA c¢ opburtampHeiM JIA, ocHa-
méuaeM TT3.

Takum o6pazom, TT3 sBmsercs cuctemoit JIA, xoTopas MOXeT
(YHKIIMOHMPOBAaTh HAa BCEX OCHOBHBIX YdYacTKaxX IOJETa MEPCHEKTHBHBIX
CUCTEM BBIBE/ICHHS, 0OECIIeunBasi BHICOKYIO SKOHOMHUYECKYIO OTHady, 4TO
MOXET CYIIECTBEHHO CHHU3UTH CTOMMOCTH JIOCTaBKH OJHOI'O KHJIOIpamMMa
TI0JIE3HOTO I'Ppy3a Ha OPOUTY MEPCHEKTUBHBIMHA CUCTEMaMHU BBIBE/ICHHS.

MJIAHUPOBAHUE ONEPALIAN TPAHCIIOPTHBIX KOPABJIEM
MPU IPUMEHEHWUU BBICTPOM CXEMbI CBJIMKEHU S
C MEXKJIYHAPOJHOM KOCMHUYECKOMN CTAHIIMEN
T.B. MarBeeBa

C camoro Haudayia BBINOJHEHHUS MPOTpaMMbl mojéra MexmTyHapon-
Hoit kocmmueckor craHmmu (MKC) mpuMmeHsach ABYXCYTOYHAs cxeMma
COJIMDKEHUS] M CTHIKOBKH POCCHHCKHMX TPaHCIIOPTHBHIX Kopabuneit «Coro3» u
«IIporpecey.

K 2012 roay Obuna pa3paboraHa yCKOpeHHasi cxema COJMKEHUs CO
CTBIKOBKOM B IIEpBBIE CYTKH MOJIETAa. DTa cxeMa Obuta oTpaboTaHa B MOJETE
TpaHCHOPTHBIX Tpy30BeIX Kopabmeit (TI'K), maumnas c «lIporpecc M-
16M», ¢ Tpems yCHEIIHbIMU CTHIKOBKaMHM Ha maToM BuTke nonéra TIK.
[Mocne 3aBepuieHns NETHON OTPaOOTKH cXeMBbl Ha OECIIMIIOTHBIX KOPaOIIX B
mapte 2013 roga npoBeseHa CTHIKOBKA [0 HOBOM CXeMe Ha TPaHCIOPTHOM
mutotupyemoM kopabae (TIIK) «Coroz TMA-08M».

OCHOBHOE NIPENMYIIECTBO 3TOH CXEMBI — 3HAYMTEILHOE COKpaIlle-
HHUE BpEMEHH JOCTaBKH dkumnaxeid u rpy3oB Ha MKC. B o0BIIHBIX monéTax
9TO TO3BOJIIET YMEHBIINUTH AJIUTEIBHOCTh JKCTPEMAIBHBIX HArpy3o0K Ha
skunax. Kpome Toro, 3T0 MOXeT OBITh 0COOEHHO LIEHHO B CIIydae CPOYHOI
notpebHocTH MKC B mpuOBITHH HOBOTO KOpaOJs MM JOCTaBKH HEO00XO-
JUMBIX BHEOUEPEIHBIX TPY30B.

Ocob6ennoctu ymnpasnenust TT'K «Iporpeccy mpu npuMeHEHHH KO-
POTKOI1 CXeMBI CONMMKEHUS CBSI3aHBI CO CIEAYIONTNMHA (haKTOpaMHU:

— U3MEHEHHUE CXEMBl OMNepaluil TECTUPOBAHHUS OCHOBHBIX CHCTEM
Kopabus mocine cTapra (Apyroe pacnpeliesieHne TECTOB 0 BUTKaM, JIpyrue
YCIIOBHSI IPOBEIEHUS TECTOB, MIEPEHOC YaCTU TECTOB HA Y4aCTOK COBMECT-
Horo nonéra ¢ MKC u ap.);
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— U3MEHEHHUE CXEMBlI PE3CPBHUPOBAHUS JWHAMHUYECKHUX OICpalMii B
monére Kopaos;

— M3MEHEHHUE CXEMBI ONepalnuii ¢ TPaHCHOPTHBIM KOpabiéM mociie
cteikoBKE ¢ MKC;

— U3MEHEHHUE NPOTPAMMHOTO OOECIICUeHHs OTEpaLH COMKEHUS C
BBOJIOM HOBOH KOMaHIHO-IIPOTPaMMHONW HMH(OpManuu, 4To TpedyeT ropa-
OOTKM Ha3eMHOTO IPOTPaMMHOI0 OOECIICUeHHUs, HCIIOJIB3YEMOro IpH
yIpaBJIeHUH MOJIETOM;

— U3MEHEHHUE YCJIOBHM paboThI CO CPeICTBAMHU YIPABIICHHS TOJIETOM
(HOBBIE IMKIOrpaMMBl OOMeHa HH(pOpMaluel, IpUBJICYEHHE HOBBIX
CPEICTB MOJIENUPOBAHUS U Ap.);

— Mapajie’bHOe IUIAHUPOBAaHHUE JBYXCYTOYHOM CXEMBI COJIMIKEHHUS B
Ka4ecTBE PE3EPBHON CXEMBI U Jp.

IIpu nnanupoBanun nonéra TIIK «Coro3» B IONOJIHEHHE K mepe-
YHUCIICHHOMY BBIIIIE HEOOXOANMO YUUTHIBATh €IIE U APYTHe (PaKTOPHI:

— TpeOoBaHNs 00ECTICUECHHS KU3HEACATEIBHOCTH IKHUIAKA,;

— obecrieueHre padOTHl CHCTEM NMMIOTHPYEMOTO KOpabis, KOTophle
otcyrcTBYIOT Ha TT'K;

— MCIOJIb30BaHUE BO3MOXKHOCTH YIPABJICHUS] KOPAOIEM CaMUM DKH-
MaXeM;

— HEOOXOJJMMOCTh TIOCTOSIHHO 00€CIe4YHMBaTh YCIIOBHS MPOBEICHUS
CPOYHOTO CITyCKa B HEUITATHBIX CUTYAIUSIX U JP.

OmnucaHsl U3MEHEHUS NPU IUIAHKPOBAHUU M YIPABICHUH TOJIETOM
TPAaHCIIOPTHBIX KOpabJiel Mmpu mepexone Ha KOPOTKYIO CXeMy COJIMDKEHHMS,
pPacCMOTpPEHbI BO3HUKIINE MPOOIEMBI U IyTH HX PEIICHHS, a TAKXKe Iep-
CHEKTUBBI IPUMEHEHHS 3TOH CXEMBbI B IallbHEHIIIEM.

YIHPABJIEHUE ITPOLIECCOM BPAIIEHUS TPAHCIIOPTHBIX

I'PY30BBbIX KOPABJIE B PEJKUME 3AKPYTKH HA COJIHIIE

11 OBECIIEYEHMS TIAPAMETPOB MUKPOBO3MYIIIEHUIA
U DHEPTOOBECITEYEHUA

M.U. Monaxos, [I.H. Pynés, M.IO. benses, T.B. Matseea, B.B. Cazonos

B Hacrosiee BpeMs UcCleyeTcsi BO3MOKHOCTD BBITIOJTHEHHS HEKO-
TOPBIX JKCIIEPUMEHTOB B 00JACTH MHUKPOTPABUTAIIMM Ha TPAHCTIOPTHBIX
rpy3oBbix kopadisix (TI'K) «IIporpeccy» B xoJe UX aBTOHOMHOTO Toéra. B
KauecTBEe OJIHOTO U3 BO3MOXKHBIX pexumoB opueHtauuu TT'K paccmaTtpuBa-
€TCsl PEKUM OJIHOOCHOHM COJTHEYHOH OpMEHTALMH, NP KOTOPOM BBINOJIHS-
eTcs 3aKpyTka Kopabis ¢ YIJIOBOM CKOPOCTBIO OKOIIO 2°/C BOKPYT
HanpaBieHHOW Ha CoOJHIE HOPMalld K IUIOCKOCTH COJIHEYHBIX Oarapeit
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TI'K, npu 3TOM JaHHas HOpMajlb COBHANAET C OJHOM M3 CTPOUTENBHBIX
oceit TIT'K. B 2011-12 rr. na TI'K «IIporpecc-M-11M», «IIporpecc-M-
13M» u «IIporpecc-M-14M» ObIT POBEACH psAA MCCICIOBAHUN TaHHOTO
peKnMa OpHEHTAlNU. AHAIU3 Pe3yIbTaTOB, MOJNyYEHHBIX IPU BBIITOJTHEHHN
PEKOHCTPYKLMHU AaHHOTO pexxuMa opueHtanuu TI'K mo tenemerpuueckum
N3MEPECHUSIM YTJIIOBOM CKOPOCTH KOpaOIs, MO3BOJIMI OOHApYXHTh CIHEIH-
(rueckoe CBOMCTBO MaccOBO-WHEPUMOHHBIX XapaktepucTuk TT'K «IIpo-
rpeccy» — HaJIM4Me paccorJacoBaHMsS MEXIY CTPOUTEIbHBIMH OCAMHU U
HaIpaBJICHUSMH TJIAaBHBIX LEHTPaAIbHBIX Ocell MHepuuu kopabna. Takum
o0pa3oM, 3aKpyTKa, BBINOJHEHHAs BOKPYT TJIABHOM IIEHTPAJILHON OCH
WHEpUUHU Kopalis, JoJKHA OBITh MEHEe BO3MYIIEHHOM, YeM 3aKpyTKa, BbI-
MOJIHEHHAs! BOKPYT cTpoutenbHoi ocu TI'K.

Jnst peanuzaiy TaKOro «HEBO3MYIIEHHOT0» ABMKEHHUS HEOOXOAH-
MO OIpenenuTh (haKTHIECKHe ITaBHBIE IeHTpanbHble ocu nHepunu TTK,
JUIL 4ero MpeJlaraeTcsl BBINOIHHUTH 3aKPYTKYy BOKPYI CTPOUTEIBHOH OCH
TI'K, cobpaTh TeneMeTpudeckyro WHGOpMAIHIO 00 YIIIOBOW CKOPOCTH H,
00paboTaB €€, OLEHNTh TCH30p MHEPLUH KOpalis M paccUuTaTh (QaKThie-
CKHe TIaBHBIC IeHTpaitbHble ocu mHepuuu TI'K. J{ng anpoOarmm maHHOMN
MeToaukH B anpene 2013 roga 6su10 BeIOIHEHO 10 IBYX4YacOBBIX CEaHCOB
3akpyTok TT'K «IIporpecc-M-19M».

B npezncraBnenHol paboTe onucaHa MpoLeypa BBIMOTHEHUs 3aKpy-
tok TI'K «IIporpecc-M-19M», npuBenena Meroauka pacuéra ero Qakruye-
CKHX TJIaBHBIX IIEHTPAJbHBIX OCEH MHEPIIMH U MPEACTaBICHBI PE3yIbTaTHl,
MOJTy4EHHBIE B XOJI€ BBIIOJHEHUS YKa3aHHBIX CEAHCOB 3aKPYTOK.

HMCHOJIb30BAHUE HH®OPMALIMHA O IMMEPEMEIIEHUH
JKMBOTHBIX U IITULL B IPOTPAMME «YPAT'AH»
HA POCCUIICKOM CETMEHTE
MEXJIYHAPOJHON KOCMUYECKOM CTAHLIUH
M.IO. bensies, B.A. borareipés, JI.B. [lecunos, O.A. IOpuna

Wudopmanus 0 nepeMenieHnd KUBOTHBIX M ITHIl MO3BOJISET pe-
IaTh CJIEAYIOMINE 33/Ja4H, BAXHBIC U MPOTPaMMBI U3yUeHHS KaTacTpo-
¢uueckux sBieHHE c Ooprta Poccumiickoro cermenta MexyHapoaHOI
kocmudeckoit ctaniu (PC MKC):

— MOHMMaHUe IMyTed MUTpalMy NOTEHIUAIbHBIX NEPEHOCYUKOB MH-
(dexumy;

— 3HaHHE U3MEHEHNI MUTPALMOHHBIX ITyTel NTHI JUI1 6€3011aCHOCTH
BO3YIIHOTO JBHKEHMUS;
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— reorpauaeckoe M TEXHHUYECKOE pacUIMpeHHe o0yacTeil uccuemno-
BAaHMI B paMKaxX MUTpalluu >KMBOTHBIX U3 Poccuu B LlenTpansHyto EBpomny;

— poOIeMBI I3MEHEHNUS KIIMMaTa U JIp.

PaccmaTpuBaroTcs TaHHBIE 3374l M TEXHHYECKHE BO3MOXKHOCTH MX
pemrennst Ha PC MKC. OnmchiBaroTcsi CyImIeCTBYIOMIME W TIEPCIIEKTHBHEIC
anmapaTypHbIE BO3MOXXKHOCTH KOCMHUYECKOTO SKCIIEPUMEHTa «YparaH» Ha
PC MKC st u3y4eHus 9KOJIOTUYECKUX W JIPYTUX NMPUYMH M3MEHEHUs Iy-
TEil MUI'pallMy KMBOTHBIX U NTHL. J[aéTcs cTpyKTypa W 3aJlaudl Ha3eMHOTO
CerMeHTa ynpaBsJeHusl 1 00paboTKK MH(POPMAIMK IPH OLIEHKE MepeMerie-
HUSI )KUBOTHBIX U IITHI] C TOMOIIBIO CITyTHUKOBBIX JaHHBIX.

MNPOBEJAEHUE OBPA3OBATEJIBHOI'O DKCIIEPUMEHTA
«GREAT START» HA MEXKJIYHAPOJJHOM
KOCMHYECKON CTAHLIUU
O.H. Bonkos, H.B. UxornukoBa, H.C. Munakosa, M.1O. benses

B pamkax xocmudeckoro sxcrepuMenTa (K9) «Great starty («Bemu-
Koe Haudaio») Ha PoccmiickoM cermeHTe MexXIyHapOIHON KOCMHYECKOH
crannuu (PC MKC) paspabarbiBaioTcss ¥ OTpadaThIBAIOTCS C MOMOIIBIO
HHTEPHET-TEXHOJIOTUH METOINYEeCKHE MaTepUabl Ui HOMyJISpU3alui J0-
CTIDKEHHMH KOCMOHABTUKHM M HCIIONB30BAaHUS PE3ylIbTaTOB KOCMHYECKHX
HCCJIEJOBAaHUH M SKCIEPHUMEHTOB B 00pa30BaTENIbHBIX LENSAX U XO3SHCTBEH-
HOW JesITeIbHOCTH. B mpomecce mpoBeaeHNs SKCIepUMeHTa pa3pabaThiBa-
IOTCS CLIEHApUH HAay4YHO-00pa3zoBaTelbHBIX penopTaxeit ¢ bopra PC MKC.
TeMmsbl crieHapueB BBIOMPAIOTCS HA OCHOBE ITPEABAPHUTEIILHOTO aHAIH3a OT-
KJIIMKOB, HOJIyYCHHBIX PaHEe C MOMOIIBI0 WHTEPHET-TEXHOIOTHH. TeneBu-
3uonHble (TB) pemopTaxu ¢ y4acTHeM KOCMOHABTOB pa3MEIIAIOTCS Ha
pa3paboTaHHOM IIpH TOJATOTOBKE SKCIEpHMEHTa MHTepHeT-noprane «Ilma-
nera Koponésa». Ha 3ToM MHTEpHET-TIOpTAale NMPEACTABISIOTCS HEKOTOPBIE
pe3yapTaThl KOCMHUYECKHX OJKCIIEPHMEHTOB, a TaKXe pPacCMaTpHBAIOTCA
BO3MOXXHOCTH, CBSI3aHHBIE C MX MCHOJIb30BaHMEM. | B-penopraxu pa3me-
IIAI0TCS Ha MOpTajie Kak BUAeo(hailsibl, a TakXKe B TEKCTOBOM BHJE (Ha pyc-
CKOM W aHTJINHCKOM SI3bIKax).

Bonbiioe BHUMaHNUE B 3KCIIEpUMEHTE yAENsAeTCsl 0TpaboTke o0pas3o-
BaTEJIHBIX METOJMK 110 MCIIOIB30BAHMIO PE3YIHTaTOB KOCMHUYECKUX HCCIIE-
JIOBaHUI! U 3KCIIEPUMEHTOB B XO35IICTBEHHO! AEATEIbHOCTH.

AHaNMU3UPYIOTCS. Pe3yabTaThl, NOTYYEHHBIE 32 2 TOfa MPOBEACHUS
skcnepumenta Ha PC MKC. TIpuBoasTcsa cTaTUCTUYECKUE HAaHHBIE, MOTY-
YEHHBIE Ha OCHOBE OTKJIMKOB Ha KO ¢ moMolIbi0 HHTEpHET-TEXHOIOTHIl.
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OLEHKA NNOI'PEHIHOCTH ONPEJEJIEHHUSA OPUEHTALIUN
MPOU3BOJILHOM OCH KOCMHYECKOI'O ATITTIAPATA
IPH 3AJTAHHBIX IOT'PEITHOCTSAX MOJIOKEHUSA OCEN
EI'O CTPOUTEJbHON CUCTEMbBI KOOPJUHAT
IT.A. boposuxus, K.I'. 'pnbaucs

[Tox mOTrpemHOCTRI0 OPUEHTAIINH KaKOH-THOO0 3aJaHHON OCH ITOHU-
MaeTcs YToJI HauOOJIBIIEr0 BO3MOXKHOTO OTKJIOHGHUS 3aJaHHOTO B CTPOH-
TEIbHOW CHUCTEME KOOpAMHAT BEKTOpa OT OXHUIAEMOro JJsi HEro
HaTpaBJICHUs (Ha MPAKTHKE PEYb MOXKET UATH 00 OPUCHTAIIUN OCH ONTHYEC-
CKOTO JaTymKa, HOTO00OPYJOBAHUS WM HAYYHOTO MPHOOpa).

IIpu >TOM nenaercs AOMyIIEHHE, YTO MOTPEIIHOCTU OIpeneiIeHHs
MIOJIOKEHUS 0a30BBIX OCEH CTPOUTETHHOM CHCTEMBI KOOPJIMHAT U3BECTHBI U
JOCTaTOYHO MaJbl, 9TOOBI (PYHKITNH OT HUX 0e3 yIiepOa I MPaKTHIECKIX
mesieif MOKHO OBLITO MPEACTAaBUTh PA3NIOKEHISIMHA C TOYHOCTBIO 0 KBampa-
THYHBIX YJIEHOB.

[Toxa3aHo, KaK MOTPENIHOCT OPHEHTAIINU 3aBUCHUT OT HAIPaBJICHUS
BEKTOpa OTHOCUTEIFHO CTPOUTEIBHON CHCTEMBI KOOPIWHAT W OT IOTPEII-
HOCTEW OIpeNeeHHs] MOJOKEHUS OCEH 3TOM CUCTEMBI. DTO AAaET BO3MOXK-
HOCTb OIEHUTh MaKCUMAIIbHYI0 U MUHUMAIbHYIO BEJIMYUHBI MMOTPEIIHOCTH
U OTIPEeACNUTh HaMpaBJIeHHsI COOTBETCTBYIOIINX UM BEKTOPOB.

CUCTEMATHU3ALMS MUKPOYCKOPEHHM, BOSHUKAIOIUX
HA MEXJIYHAPOJJHO KOCMHUYECKOM CTAHIIUU
M.IO. Benses, O.H. Bonkos, C.®. Psdyxa

3HaHWE ypOBHEH MHKPOYCKOPEHHWi, WX CIIEKTPAJIbHOIO COCTaBa U
MIPOCTPAaHCTBEHHOTO PacIpeieNieHnst — Heobxoanmoe yciioBue 3(hexTus-
HOTO HCIOJb30BaHMS IMMIOTHPYEMBIX KOMIUIEKCOB JUIS PELICHHUS Hay4HBIX
1 TPUKIAAHBIX 3a1ad. B pabore mpoBenéH aHanmm3 MUKPOYCKOPEHHH Ha
MexaynaponHoi kocMudeckoit ctannnu (MKC) npu pa3iudHbeIX TUHAMH-
YEeCKUX OINepalysx, NMPHU Pa3INyHOi «(pOHOBOW» 0OCTAaHOBKE M HA OCHOBE
JAHHOTO aHaJIM3a MPOBEJCHA CUCTEMATH3aNs YPOBHSI MUKPOYCKOPEHHUH Ha
MKC.

[Tomy4yeHHBIE pe3yabTATHl IO3BOJSIOT IPOTHO3HPOBATH YPOBEHB
MHUKPOYCKOPEHHUH Ha 3a1aHHbIN nHTepBai nojéta MKC mmTensHOCTRIO 0
roja. 3HaHWE YPOBHS MUKPOYCKOPEHHH IT03BOJISIET pa3pabOT4MKaM Hayd-
HOHM ammapaTypbl, YyBCTBHTEILHOH K MHUKPOYCKOPEHHSM, OIPEAEIATh OIl-
TUMaJbHbIE (IO YPOBHIO MHKpoIleperpy3ok) ydactkn mnonéra MKC mns
MIPOBE/ICHUS TEXHOJIOTHYECKUX U OMOTEXHOJIOTMYECKUX 3KCIIEPUMEHTOB.
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IomydeHHbIe pe3ynbTaThl MOTYT OBITH TAaKXKE HCIIOIB30BAHBI IPHU
MIPOCKTUPOBAHUH TEPCIECKTUBHBIX OPOWTAIBHBIX CTAHIMH, MPEAHA3HAYCH-
HBIX A7 TIOJyYCHUS! TEXHOJOTHYECKHX M OMOTEXHOJOTMYECKHX MaTepHa-
JIOB B YCIIOBUSIX HEBECOMOCTH.

HEKOTOPBIE ACIIEKTHI ONTUMMU3ALIUU NOKA3ATEJIEN
BUBPOAKYCTUYECKOM 3ALIUTHI TOJIOBHOI'O
OBTEKATEJISI KOCMUYECKON T'OJIOBHOM YACTH
O.I'. lemenko, H.A. MuxajaeHKkoB

T'onosHo#t obtekatens (I'O) — HeoOXoamMas 4acTh KOCMHUYECKOU
ronoHo# yactu (KI'Y), npeqnazHaueHHast sl 3alIUTHI MTOJIE3HON HArpy3Ku
OT BO3AEHCTBUS CKOPOCTHOTO HAIOPa W HArpeBa IPH BHIBOAE KOCMUYECKO-
ro ammapara (KA) ma op6ury. KoncrpykruBao 'O mpexncraBmser coOoit
MOJKPETUIEHHYIO 000JI0YKY ¢ NPUKPEINIEHHBIM K HEW TEIUIO3alIUTHBIM I10-
kperruem (T3ID). T3I1 BHyTpenHei moBepxHocTH 'O 0IHOBpEMEHHO UTpaeT
pOJb aKycTHYEeCKOll 3ammThel. B Hacrosimee BpeMsl 3BYKOM3OIMPYIOLIHNE
xapakTepucTuku I'O SABIAIOTCSA OIHUM M3 OCHOBHBIX NTApPaMETPOB, XapaKTe-
PpHU3YIONINX ero KayecTBo. Akyctudeckas cpeaa noa ['O HemocpencTBEHHO
BJIMSICT Ha YpOBHM BHOparmonHoro HarpyxeHus KA u ero anmapatypsl. B
0COOEHHOCTH 3TO OTHOCHTCSI K 00OpYJOBaHHIO, PACIIOJIOKEHHOMY Ha Tep-
MOCTaOMIM3HPOBAHHBIX COTOMAHENAX, MPAMO BO30YXKIAaeMBIX aKyCTHUe-
CKHM TIOJIEM.

3ByKonzonmpyromue xapakrepuctuku 'O 3aBucst ot Tpéx dakro-
poB:

— Macchl KoHCTpyKInH ¢ yuétom T3I1; yBennueHne mMacchbl yydla-
€T 3BYKOM30JIMPYIOIINE CBOHCTBA, HO CHM)KACT Maccy MOJIE3HOW HarpysKH,
YTO HEXKENaTeIbHO;

— CyMMapHbBIX JAeMI(UPYIONNX XapaKTEPUCTHK METaJUIMYeCKON
koHCTpykuuu U T3II; mockosibKy OCHOBHAs aKyCTHYecKasi SJHEepTHs mepena-
ercst mox I'O B nmuanazone yactor 50-2000 'y, To aemndupytomnye xapak-
Tepuctuku 'O Ha COOCTBEHHBIX YacTOTaX KoJeOaHUH, JeKaluX MPUMEPHO
B TOM JK€ IMaIa30He YacTOT, HEMOCPEICTBEHHO BIUSIIOT Ha YPOBEHb BHOpa-
UM KOHCTPYKIMU W BHYTPEHHIOIO aKyCTHKY; MX YBEINYCHHE OYEHB JKela-
TEJbHO;

— 3BYKOIIOTJIONIAIONINE XapaKTEPUCTUKU BHyTpeHHero cinos T3I1
ONpENENAIOTCS CTPYKTYpOH MaTepuana, He MOAJAI0TCA PEryIHPOBaHUIO.

Onrumunzanus BuUOpoakycTndeckod 3ammrel 'O depe3 Hemocpen-
CTBEHHOE M3MEPEHHE YPOBHs aKyCTHUECKOH 3alIUThl TOTO MM HHOTO BapH-
anta ucnonHenuss 'O ¢ T3II BecbMma 3aTpynHUTENbHA M JOpora H3-3a
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6ompmmx pazmepoB ['O 1 Manoro konp4ecTBa OONBIINX aKyCTHIECKHX Ka-
Mep B CTpaHe. AJBTEPHATUBONW MOXKET CIyXHTh OIPEACICHUE AeMIIbHUpY-
IOIINX CBOWCTB 00pasnoB nanenei ['O mpu Bubpoucneitanusx. [Ipu 3Tom B
Ka4yecTBEe KPUTEPHs MOXKET OBITh BBIOpaH KOXPQPHUIHEHT & KPUTHYECKOTO
nemrupoBanmst nmaHenu ¢ T3I1.

OpmHaKo KITaCCMYECKHH METOJ OIpeneieHus & Mo MIHMpPUHE pe3o-
HAHCHOM KPUBOH XOPOIIO IMOJXOIHUT TOJBKO K OJHOMAacCOBBIM MOJEISM,
OIMCHIBAEMBIM TIEPEMELICHUSMH TOJBKO OJHOW TOYKH M MMEIOIIUM YETKO
BBIP@KCHHBIN Pe30HaHCHBIN MUK. 1711 MHOrOMaccoBBIX Moaenei (Moaeneit
¢ pacnpeaenéHHON Maccoi) 3TOT METO] HE MOAXOIUT:

— B Pa3HBIX TOYKaX KOHCTPYKIMHU (TIaHEIN) Mbl HaOJI0/1aeM pa3HbIe
aMIUTATYABI KoeOaHuii 1 pasHble &j; Kak U3 HUX MOJyYUTh eIUHbIH & naHe-
JI — HEU3BECTHO;

—1pu OJIN3KOM PAacIIONOKEHHH COOCTBEHHBIX YAaCTOT PE30HAHCHBIC
MIUKK HAIoJ3ai0T APYT Ha Apyra W HE IO3BOJISIOT JOCTOBEPHO OIPEACIATh
UX TapaMeTpsl, a 3HAYMT U ;.

VYCcTaHOBIIEHO, YTO pEIICHHE 3aJadd OINPENCNCHUS KPUTHYECKOTO
JeMI(HUPOBaHMS MAHEIN MOXKET OBITH BBITOJIHEHO C MCIOJIB30BAHUEM MO-
ayns PolyMAX mnakera nporpamm LMS. Meton PolyMAX — 3to nais-
Hellee pa3BUTHUC METOAOB HAMMCHBIIUX KBaAPaTOB U MAKCHUMAJIbHOI'O
HpaBZ[OHOI[O6I/I}I B NPUJIOKCHUU K OLICHKE YaCTOTHBIX XapaKTCPUCTUK KOH-
CTPYKLUMHA. AMIUIMTYAHO-4aCTOTHBIE XapaKTEePUCTUKH Kod(duIreHToB
ycunenus (FRF), momydaemble npu BUOPOHCHIBITAHUAX B Pa3NUYHBIX TOY-
Kax MaHeNy, allpoKCUMUPYIOTCsl GpyHKIMeH, cocroser u3 Habopa BbIde-
TOB B IOJIFOCAX, BBIAEIAEMBIX CHCTEMOM B COOTBETCTBUH C TPEOOBAHMSIMH K
TOYHOCTH, 33JaBaeMbIMH HcIbITaTeNieM. [lapaMeTpsl BbIUETOB M KO3 u-
LUEHTHI COAEpKaT eIUHBIH KO3(D(UINEHT KPUTHUECKOTO AeMI(rpoBaHusI
TIAHEJN ¥ OTIPEIEIISIFOTCS C MOMOIIBI0 METOJI0OB HAaMMEHBIINX KBaapaToB 1
MaKCHMaJIbHOTO MPaBIOTI0I00Hs.

ITonyueHHble pe3ysbTaThl MO3BOJIAIOT CYHIECTBEHHO YIPOCTUTH pe-
IIeHHe 3aJa4dl ONTHMu3aruu mapamerpoB I'O ¢ yuérom TpebGoBaHuUil K
BHOPO- ¥ 3BYKO3AIIINTE.

INPUMEHEHHUE TEOPUU YIIPABJIEHUA TIPOEKTAMUA
B HABEMHbBIX KOMILJIEKCAX YITPABJEHMS IMTOJETAMHA
O.1. JlykpsiHUNKOB

3azaya aBTOMAaTH3allUM HAa3€MHBIX KOMIUIEKCOB YNPAaBIECHUS MONE-
tamu (HKVYTII) sBiseTcss MOCTOSHHO aKTyallbHOM, TaK Kak JOCTHUracMbIN
YPOBEHb aBTOMATH3allMM HUKOT/a HE YIOBJIETBOPSIET TpeOyeMOMY YPOBHIO.
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Ilomowmps B aBTOoMaTuzauuu TexHoJormyeckux mnpoueccoB HKVYII moxer
OKa3aTh TEOPHUS YNPaBJICHUS NPOEKTaMH, NpUMEHsAeMas I KOHTPOIS U
YIpaBiIeHUS] NPOEKTAaMU BO MHOTHX APYTHX cepax, TaKMX KakK MPOMBIII-
JICHHOCTb, MAPKETHHT, OpraHu3aIus paboT Manoro Ou3Heca U 1Ip.

CH0XHOCTh B aBTOMAaTH3alMU TexXHOIoTmdeckux npomeccoB HKVYII
COCTOMT B TOM, 4TO IPU KOHTPOJIE U YNPABJIECHUH TEXHOIOTHYECKUMH IIPO-
neccamu HKVII npumenstorces cpa3y NpOEKTHBIIN U MPOLIECCHBIN MOAXOBI.
Teopust ynpaBieHus NPOEKTaMU I KaXAOTr0 M3 TMOAXOJOB KOHTPOJSA U
yIpaBJIeHUs OTpeneNnsieT CBOM METOJbl U CPEACTBA, MO3BOJIAIOIINE IOBBI-
CUTb YPOBEHb aBTOMATH3allUd U KOHTPOJS TEXHOJOIHUECKUX IPOLECCOB
HKVII.

Takxe Teopus ympaBleHHs IPOEKTaMH MO3BOJSIET COIOCTABUTh
IIPOrpaMMHBIE CPEACTBA, MPUMEHSAEMBIE U1 KOHTPOJI U YIPaBICHUS MPO-
eKTaMH B JApyrux cdepax, ¢ KOMIUIEKCAMH IPOrpaMM, MPUMEHSEMBIMUA B
HKYVII. JlarHOe cpaBHeHHE Ha€T BO3MOXKHOCTH OIPEACIHTH HEOOXOIH-
MOCTb Pa3pabOTKH psfa HMPOrPaMMHBIX CPEICTB KOHTPOJS M YIpPaBICHUS
HKYVII, npenna3sHadeHHBIX UIs1 aBTOMATH3ALAN TEXHOJIOTUYECKUX MPOLEC-
COB.

T'A30JIMHAMMKA B3AUMO/JIEMCTBUS
CBEPX3BYKOBOW CTPYHM C IIPEI'PAJION
I''A. Axkumos

Pa3BuTne aBHAIMOHHO-PAKETHOM TEXHUKH IOTPEOOBANO, B YaCTHO-
CTH, pEIIeHNs] MHOTHX ra3oJnHaMuueckux mpobiem. Ocoboe mecTo cpenu
9THX BOIPOCOB 3aHMUMAIOT IIPOOJIEMBI, CBA3aHHBIE C (OPMHUPOBAHHEM
CBEPX3BYKOBBIX CTPYHHBIX T€YEHUH CO CI0KHOW yJapHO-BOJIHOBOW CTPYK-
Typo#. OTa CTpPyKTypa CYILECTBEHHO YCIIOXKHSETCA HMPH B3aUMOJEHCTBUU
CBEPX3BYKOBOH CTPYH C IPETpafoil (ITOBEpXHOCTHIO), TOCKOJIBKY IPOUCXO-
JIMT B3aMMOJICUCTBHE YAApHBIX BOJH (CKauKOB YIUIOTHEHHs) CBOOOJHOI
CTPYH U YIApHBIX BOJIH, BOZHUKAIOIINX Mepe]] 00TekaeMoii TOBEPXHOCTHIO.

B BanTtuiickoM rocy1apCTBEHHOM TEXHUYECKOM yHuBepcurere «Bo-
enmex» uM. J[.®. YcTuHOBa 3TH BOMPOCHI UCCIEOBAINCH B CBSI3U C 3aja-
YaMH pa3iesIeHusI CTYIIeHEeH 1 cTapTa JIeTaTelbHbIX ammnapatos (JIA).

PaccmarpuBaroTCsi OCHOBHBIE DPE3YNbTaThl 3THUX HCCIEIOBAHHUN II0
CIEYOLUIUM HapaBICHUSIM:

— OCECUMMETPHYHOE B3aMMOJIEHCTBHE HepacuETHOM cTpyH ¢ Oe3rpa-
HUYHOMW IUIOCKOU Iperpanoi, NepneH JUKyIIpHONW NOTOKY;

— METOJ ONpEIENeHUs CYMMapHOrO BO3JEHCTBUS Hepacu€THOU
CTPYH Ha OTPaXaTeb.
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PesynbraThl BccineoBaHUN MOKHO COPMYIHPOBATH CICAYIOIIM
o0pa3oM: BakHas UIA WHKEHEPHOW IPAKTHKH Mpobiema, MMeomas |
Hay4yHOE 3HAUEHUE, COCTOsIAa B M3YYEHUHM YAAPHO-BOJHOBBIX SBIICHUN Ha
HAa4aJIbHOM Y4YacCTKE CBEPX3BYKOBBIX CTpPYH, TaKk KaKk HMMEHHO B OKOJIO-
COIUIOBOM 30HE 3JIEMEHThl KOHCTPYKIUHU JIA UCHBITHIBAIOT MaKCHUMaJIbHOE
BO3JICHCTBUE CTPYWHOTO TIOTOKA.

MeTo1bl U3y4YEeHUsI MPOLIECCOB UCTEUCHUSI:

— MOJIEJIMPOBaHUE Ta30CTPYWHBIX TEUEHUN Ha SKCIIEPUMEHTAIBHBIX
YCTaHOBKAaX C PEAaKTUBHBIMU JABUTATESIMU HA >KUJKOM U TBEPJIOM TOTLTUBE
U Ha YCTaHOBKAaX THIA a’3pPOIMHAMHUYCCKUX TPYO, UCTIONB3YIONINX CHKATHIN
BO3IYX;

— UCCIIEJIOBAHNE yIapHO-BOJHOBOM CTPYKTYPHI U PEKUMOB TEUEHUS
B CBEPX3BYKOBBIX CTPYAX C IOMOIIBIO KHHO- U ()OTOPETUCTPAIIHIH;

— M3MEpeHHe JaBJICHAS B Ta30BBIX MOTOKaX M HAa OOTEKAEMBIX ITO-
BEPXHOCTSX (AJIEMEHTAaX KOHCTPYKINH), H3MEPEHHE CYMMAapHBIX CHII H MO-
MEHTOB;

— MaTEMaTHYECKOE MOJEIMPOBAHUE MPOLIECCOB UCTEUEHUSI HA OCHO-
BE 3aKOHOB COXpPAHEHMS] — COCTABJICHUE CHCTEMbl YpaBHEHUU C yUETOM
0COOEHHOCTEH TEeUEHHUsI, BBISIBIICHHBIX B Pe3yJbTaTe (PHU3MYECKOTO0 MOIEITH-
poBaHus (IKCIEPUMEHTA);

— pellIeHUe ypaBHCHHUH, ONMUCHIBAIONIMX TECUCHUE ra3a, MPUOIIKEH-
HbBIMU aHAIUTUYCCKUMU METOAAMH U MCTOJaMU YHUCIICHHOI'O UHTCTpHUpPOBa-
HUA.

Pesynbrarhl mccinejoBaHU, UCIONB30BaHHEIE TIPH Pa3padoTKe Mmpo-
extoB JIA:

— CXE€MbI T€YEHUH Ha HayaJbHOM YYAacCTKE CBEPX3BYKOBBIX Ia30BBIX
CTpYH pa3MYHbIX BHJIOB — OJHOCOIUIOBBIX, COCTaBHBIX, BCTPEYHBIX — CO
CITyTHBIM IIOTOKOM;

— METOJIbl pacuéra U OUEHKH OCHOBHBIX '€OMETPHUUYECKUX U Ta30au-
HAaMUYECKUX MapaMeTpoB TeYeHus (IpaHula CTPyH, MOJOoXKeHHe U Gopma
YAapHBIX BOJIH, paclpejielieHHe MapaMeTpoB B XapaKTEPHBIX 0OIacTsIX

CTpyH).

®OPMHNPOBAHMUME AJIT'OPUTMOB YIIPABJIEHUSA
MAHUMITYJATOPHBIX KOMIIJIEKCOB
MEXIIJIAHETHBIX CTAHIIAA
H.C. ITapuesckuit

OmnwucaH myTh (OPMHUPOBAHUS AITOPUTMOB YIIPABICHUS MAHHITYIIS-
topubiMu KoMmIniekcaMu (MK). 3a ocHoBy B3sT ombIT pabothl Ham MK
«Doboc-TI'pyHT».
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OcHoBHOH TpoOIeMO yIIpaBlIeHUS TAKUMH yCcTpoicTBaMu kKak MK
SIBISIETCSI MX YAAJIEHHOCTh OT MECTa OIEPaTopa, YTO BEAET K yCIOKHEHUIO
cnepsmux cucteM. OOBIYHO HA KOCMHYECKHE alMNapaThl AT HCCIICAOBAHUS
Pa3INYHBIX KOCMHYECKHX OOBEKTOB CTAaBAT KaK MOXKHO OOJBIIE TMOJIE3HOMH
Harpys3Kky, a BMECTE C THM YCIIOXHSAETCS KOMIOHOBKA. JlaHHBII MOMEHT
TaKKe OTPa)KaeTCsl HA TOBEJCHWH MaHMIYIATOpa. Tak, KaxIslii mpubop,
AQHAIM3UPYIOUIMH YacTULBl TPYHTA, UMEET CBOM COOCTBEHHBIH alrOpUTM
(HampuMep, 1J1s1 HEKOTOPBIX JIOCTATOYHO BBITPY3UTH TPYHT Ha IJIOIIAJIKY, a
JUIS APYTHX 3TOT MaTepHaj HaJo NpuAepKaTb CaMUM MaHUITYJISTOPOM).

[Tokazanbl ocoOeHHOCTH (OPMHUPOBAHUS AITOPUTMOB OT CaMOM
UAeHu 10 peanu3aliy, KOTOpble MO3BOJSIOT PACIIUPSTh U BHEAPATH yiKe
CO3JaHHbIC YaCTU B APYTHUX IMPOCKTAX. CI)sz[aMeHT TOCTPOCHHBIX aJITOPUT-
MOB IT03BOJISICT HA IPOTSHKEHHUH IUKIIA pa3pabOTKN N3MEHATh, OOHOBIATH
7100aBIATH (PyHKIMOHAI IPOTpaMMBI 6€3 MOTEPh BO BPEMEHH WIIN CIIOXKHBIX
N3MEHEHHUH B KOJIE.

COJIHEYHBIE KOCMUYECKMUE 3JIEKTPOCTAHIIUU —
MNPOBJIEMbBI U NEPCIHEKTUBBI
B.K. CricoeB, A.A. Bepnan

Pa3BuTne conHeuHOH (POTOIHEPTETUKH SIBIISIETCS OCHOBHOM J0OpPOTOi
pa3BuUTHS BO300HOBIIeMON »HepreTuku. Hazemnas QoTtosHeprermka, He-
CMOTps Ha Bce e€ ycleXH, UMeeT Psijl HeJJOCTaTKOB: HEOOX0AUMOCTh 00JIb-
KX TJIOIA/eH, Ce30HHass M CYTOYHas 3aBHCHUMOCTb, HHM3Kas IUIOTHOCTD
COJIHEYHOTO M3Ny4eHus. [lo3ToMy mpeyiaraercsi BRIHECTH IAaHEIN COJHEY-
HBIX DJICKTPOCTAHIMI HA T€0CTallMOHApHYI0 OpOUTY M TIepelaBaTh SHEPTUIO
Ha 3eMJII0 JIa3epHBIM MM MHKDPOBOJHOBBIM H3JIyY€HHEM, YTO ITO3BOJUT
MIOJTy4aTh SHEPTHIO KPYTIIOCYTOYHO.

[TpoGnembl TakMX 3JIEKTPOCTAHINH, HE MO3BOJISIOIINE HX PEaln30-
BaTh B HACTOAIIEE BpeMs: HEOOXOAUMOCTh OOJIBIINX (2 TOYHEE THTAHTCKUX)
wiomazae QorompeodpasoBateneii; opraHusaiys BeICOKOI((HEKTHBHOIO
KaHalla TepeJiaun SHePruM ¢ YPOBHEM OT Heckoibkux MBT no 1 BT ¢ BbI-
COKOH TOYHOCTBIO HaBEJICHHS HA HA3eMHYIO CTaHIIUIO.

[TosToMy, HECMOTpPSI Ha 3aMaHUYMBBIC MEPCHEKTHBEI, PA3BUTHE ITON
SHEPreTUKH TOPMO3UTCSA B MEPBYIO OYEPEIh BBICOKHM YPOBHEM PacXOOB,
BO BTOPYKO O4Y€pe]Ib — OTCYTCTBHEM DJIEMEHTHOH ONTUKO-3IEKTPOHHON
6a3b1 co cpokoM ciyx0bl 30-50 ner. Takoii cpok ciayxObl TpeOyercs s
JOCTHKEHHS PEHTA0EIbHOCTH MOAOOHOH JIEKTPOCTaHIIUH.

Pemenne mpo6ieMsbl npeuiaraeTcsi B BUjie peaan3alii «MO3andHO-
ro» («(pparMeHTapHOTr0») KOCMHYECKOr0 KOMIUIEKCa, KOTAa OoJbliasi Koc-
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MHYecKas CHCTeMa CTPOWTCS W3 COCOMHEHHBIX YHH(PHIMPOBAHHBIX aBTO-
HOMHBIX KOCMHYECKHX ammapaTtoB. II0CTpoeHHE TakoW CHCTEMBI MOXKET
JOpAIMBATHCS IOCTENIEHHO C BO3MOXHOM 3aMEHOM aBapUIHBIX allapaToB.

Hambornee BaXHBIM 3TaroM pa3BUTHSA TaKOH TEXHOJOTHH SIBISETCS
CO3[]aHlE€ Hay4YHO-UCCIIEOBATENBCKON IEMOHCTPALMOHHONM KOCMHUYECKOM
AIEKTPOCTAHIINN B BHIE KOCMHYECKOTO KOMIUIEKCa Ha 0a3e COBpeMEHHOMH
KOCMHYECKON TEXHHUKH.
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Cexuus 3. «K.9. IMOJIKOBCKHAI 1 MEXAHUKA
KOCMMYECKOT' O TTOJIETA»

AHAJIN3 PE3YJIBTATOB OIITUMU3ALIUU
NPSIMBIX MOJETOB K IOIIUTEPY 1JISI KOCMHUYECKHX
AIIITAPATOB C SIJIEPHOM SJIEKTPOPAKETHOM
JBUTATEJIbBHOM YCTAHOBKOM
M.C. Koncrantunos, Mun Teiin

Ipennaras «I[lnaH 3aBoeBaHUsI MEXIUIAHETHBIX IPOCTPAHCTB» B pa-
6ote «lccnenoBaHne MHPOBBIX IMPOCTPAHCTB PEAKTHBHBIMH IIPHOOpaMm»
(1926 1.), K.O. 1InoMKOBCKHI Moarai, 4To MOCie dTana JOCTHKCHHS Ma-
71X Tesl COTHEYHON CHUCTEMBI «JUIsl HAC OTKPOETCS MyTh... KO BCEM IUIaHe-
TaM Hameil cuctemsl...». HacTosmee uccienoBaHue MOCBAILICHO aHAIU3Y
BO3MOXKHOCTH TI0JIeTa K caMoi 0opioi ranere CoJlHEYHOM cUCTEMbI —
k IOntepy.

B nanHOW paboTe MPOBOIUTCS ONTHMHU3AIMS TPACKTOPUH HPSMOTO
nepernera k HOnutepy. AHanu3upyemas TpaHCHOPTHash KOCMHYECKas CH-
cTeMa OasupyeTcsi Ha pakeTe-HOCHTENE TSDKENIOro Kiacca «AHrapa-5», Xu-
MHUYECKOM pPa3TOHHOM OJIOKE — KHCIOPOJHO-BOJOPOAHOM TSDKEIOTO
KJlacca M SIAEPHOH 3JIEKTPOPAKETHOI JBUraTeNbHOW YCTaHOBKe. SlnepHas
9HepreTudeckas ycraHoBka obOecreunBaeT 100 kBT BXOAHOH 3nekTpude-
CKOW MOIIHOCTH ISl 3JEKTPOPAKETHBIX JBUI'ATENFHBIX YCTAHOBOK THIIA
RIT-22 ¢ ynensabiM nmmyiscoM 4650 c. Tomnsni KITJ anexrpopakeTHOH
JBUTATEIFHON YCTaHOBKU IpeAroJiaraeTcst BRICOKMM U paBHBIM 0,8. Ilpn
9TOM TATa 3JIEKTPOPAKETHOW IBUTaTEIbHON YCTAaHOBKH OKAa3bIBACTCS pPaB-
noii 3.508701 H, a maccoBsIii pacxoj pabouero tena (kceHoHa) — 6.64793
KI/CYTKH. J|BUTATEIbHYIO YCTaHOBKY CYMTAaeM HEpEryJIHpYeMOii, TO ecThb ee
TATa, MAaCCOBBI PAacXo/a M YJENbHBIN MMITYJIbC IIOCTOSHHBI Ha BCEX ydacT-
Kax paboThl aBuraTens. JlomyckaeTcss MHOTOKPAaTHOE BKIIIOUEHHE 3TOW JABH-
raTesIbHOM yCTaHOBKH.

3ajaya ONTHUMM3ALUU TPAEKTOPHUU TEIHOLEHTPUYECKOro MepeneTa
kocMuueckoro anmapata (KA) dbopMmynupyercs ¢ MCHONb30BaHUEM IPHH-
nuna Makcumyma [lonTpsiruna. Tpebyercst HAlWTH onTUMaNbHBIMU: 1) naty
crapra KA; 2) BennunHy ¥ HampasieHHE THIEPOOIMYECKOTO M30BITKa CKO-
poctu otieTta oT 3emud; 3) MPOrpaMMy 3aKOHA BKJIFOUEHUS -BBIKITIOUCHHS
9EKTPOPAKETHOTO ABHUTATENs] HA TEIHOICHTPUYECKOM YYacTKE TPAeKTO-
pum; 4) mporpaMMy yIIpaBIeHHUs YIJIaMH TAHTa)Ka M PHICKAHMS HAa aKTHBHBIX
yJacTKaxX TeJIMOLEHTPUIECKOro mepenera. KpurepmeM ONTHManibHOCTH
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paccmatpuBaeTcs kKoHedHas Macca KA (oma makcummsupyercs). OnTumMu-
3anMOHHas mpobJeMa CBOANTCS K IBYXTOUEYHON KpaeBoi 3amade. Hampas-
JICHHE THIEepOOTNIecKOro M30bITKa CKOPOCTH BEIOMpPAETCS KOJUIMHEAPHBIM
0a3nC-BEKTOPOM B HAYaIbHOW TOYKE TEIHOIEHTPHUECKON TPaeKTOPHH.
TpaagunrOoHHO BENWYMHA TUIEPOOINIECKOTO W30BITKA CKOPOCTH Iepedupa-
eTcsl, TaK e, KaK ¥ 1aTa CTapTa U BpeMs IepeneTa.

[Iporpammel yrpasienust apmwkenueM KA (mporpamMma BKITIOUSHHS-
BBIKJTIOUEHHMSI JIBUTATENS, TPOTPAMMBI 110 YIlaM TaHTaXka M PHICKaHMUs) BbI-
OuparoTcs M3 YCJIOBUSI MaKCUMyMa TaMUIbTOHHaHa. KpaeBbIMU YCIOBUSIMH
SIBJISIFOTCSL KOMITOHEHTHI pajuyca-BekTopa KA M BekTopa CKOpOCTH B KO-
HEYHOH TOYKE reJIMOLEHTPUYECKOro IepeseTa.

HoBu3Ha HacTosIIIEro HCCIeI0BaHKS CBSI3aHa C aHAITM30M MPOOIEMbI
MHOTO3KCTPEMAJIbHOCTH W HCIOJIB30BAHUEM YCIOBHH TPaHCBEPCAIbHOCTH
JUTSL TeITMOLCHTPUIECKOTO TepesieTa MU PEIIeHNH KpaeBOH 3a1adn MpUH-
IUna MakcuMmyma. B pamkax naHHOW paOOTBI BBIBEIEHBI YCIOBHS TpPaHC-
BEPCAIHOCTH:

— U1 BeIOOpa maThl crapta KA B 3amade «HyJeBOH CTBIKOBKH» Te-
JIMOLIEHTpUYECKOH Tpaekropun KA;

— Uil BBIOOpA JaThl cTapTa Mpu (PUKCHPOBAHHOW BEIWYMHE THUIIEP-
00JIMYECKOr0 M30BITKA CKOPOCTH ISl OTJICTA OT 3EMIIH;

— JJIsd BLIGOpa JaThbl CTapTa U BEJIMYMHBI FI/IHep6OJ'II/I'-ICCKOl"O HU30BIT-
Ka CKOPOCTH INPHU OTIIETe OT 3eMJIH Uil (PUKCUPOBAHHOTO BPEMEHH Iepelie-
Ta.

[NomyueHHBIE YNCIICHHBIE PE3YIbTAThl CPABHUBAIOTCS C YUCICHHBIMHU
pe3ynbTaTaMu TpH 1epedope AaThl CTapTa U BEIHMYMHBI TUIEPOOINIECKOT0o
n30bITKa ckopocT. COBNAZEHNE YUCICHHBIX PE3YJIbTaTOB O0OMX BaphaH-
TOB HOATBEPXKJIAET NMPABWILHOCTD MOJyYEHHBIX PE3yJIbTaTOB M HCHONbB3Ye-
MBIX yCIIOBHI TPaHCBEPCAIBHOCTH.

[IpencraBneHsl pe3ysbTaThl aHANIN3A XAPAKTEPUCTUK OMTUMAaIbHBIX
TpaexkTropuil npsAMbIX nonétoB k Omurepy ans KA c saepHoitl anexTpopa-
KETHOM JIBUTraTebHOM yCTaHOBKOM.
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OIITUMMU3BALISI TPAEKTOPUU MEPEJIETA
KOCMMYECKOI'O ATITTAPATA
C IBUT'ATEJILHOM YCTAHOBKOM MAJIOM TSI
JIJIS1 UCCJIEJIOBAHMS IOIIMTEPA C UCIIOJIb30BAHUEM
T'PABUTAILIMOHHOI'O MAHEBPA Y 3EMJIN.
CPABHEHUE C TPAEKTOPUEMN NEPEJETA KOCMHUYECKOI'O
AINIIAPATA BE3 TPABUTAIIMOHHOI'O MAHEBPA
M.C. Koxcrantusos, A.A. Opinos

Iepenér ot 3emiu k HOmuTepy TpeOyeT BBHICOKHX IHEPTETHUCCKUX
3arpar. UtoObl mocturnyth HOmuTepa ¢ opOuUThl 3eMitH, TPeOYIOTCS MOYTH
Takhe K€ 3aTpaThl PHEPTUU ISl KOCMHUECKOTO ammapara, Kakue HY>KHBI
JUTS €T0 MEePBOHAYAIBHOTO MOoAbEMa Ha OpOUTYy. B CBsI3U ¢ 3TUM BCTaET BO-
MIPOC O CHIYKCHUHU HEOOXOAUMBIX YHEPTeTHICCKHX 3aTpaT Ha MepeiéT.

OnHUM U3 BO3MOXHBIX BapHaHTOB PELICHUS MOCTaBICHHOM 3aJ1auu
SIBIISIETCS. UCIIOJIb30BaHUE TPABUTALMIOHHOIO MaHEBpA.

Hcnonp30Banre rpaBUTaLlMOHHOTO MaHEBpPA 3HAUYUTENBHO IMOBBILIA-
€T CJIIOXHOCTh ONTUMHU3ALUU U TEXHUUYECKOW peann3alii TaKoH CXeMbl Iie-
penéra. [losToMy B maHHOM JOKJIaae OyAeT paccCMOTPEH TakkKe BapHaHT
nepenéra 6e3 MCIOJIB30BaHUS TPABUTALMOHHOTO MaHEBpa M OyIeT mpowus-
BEJICHO KOJIMYECTBEHHOE CPABHEHUE JIBYX CXEM IIEpEIIETa.

PaccmaTrpuBaeTcs mpocTpaHCTBEHHas 3ajaua, sl €€ pelieHHs uc-
MOJIB3YETCSl METOJ] ONTHUMU3AI[MH, OCHOBAHHBIM Ha TPUHIIUIE MaKCUMyMa
JI.C. TloHTpsiTHHA, MO3BOJISIIOIIMKA CBECTH 3a/1ady ONTHUMAJIBHOTO yIpaBie-
HUS K KpaeBOHW 3afade A CHCTEMBl OOBIKHOBEHHBIX TU((pepeHIIHATbHBIX
ypaBHEHMH. DTa KpaeBasl 3a7aya cBOAMTCA K 3afade Komu ¢ nomMomipo Mo-
TUQHUIHPOBAHHOTO METO/a MPOIOIDKCHHS 10 TPABUTAMOHHOMY TTapaMeT-
py. Hus pacuéra rpaBUTaLlMOHHOIO MaHEBpAa MCIONB3YETCS METOH
CKBO3HOM ONTHMHU3ALNH TPACKTOPUH NEepenéTa.

Kpurepuem ontuMuzanuu SBiseTcss MUHUMYM 3aTpaT TOIUIMBA.

YIIPABJIEHUE MOJETOM MEXIIJIAHETHOI'O
MAJIOTUPYEMOI'O KOPABJIA K IINTAHETE BEHEPA
B.E. JIrobunckwii, JI.K. Hazaposa

W3ydenune mimaHeT 3eMHOI TPYIIBL, B 4aCTHOCTH Benepsl, HeoOXo-
JIMMO JUIS ITPOTHO3UPOBAHUS BO3MO>KHOM 3BOJIIOIIMN 3eMIIH, ee aTMochepbl
n xnuMmata. IlpoBeneHHblEe K CErOHAIIHEMY JHIO HccleqoBaHUs BeHepsl
OCTaBUJIM HEPELIEHHBIMM MHOTHE BONPOCHI, KACAIOUIUECS 3BOJIOLUU ITON
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IUTAaHETHI, IMHAMUKHU €€ aTMoc(epbl, MPoOIeMbl THTAHTCKOTO MApHUKOBOTO
a¢dexrTa.

Heob6xoanmocTs nonéra yenoseka k BeHepe sBnseTcs B HacTosImIee
BpEMsI CLHIOPHBIM BOIIPOCOM, MOCKOJIBKY MHOTHE 337a4y MOTYT OBITh pelIe-
HBI aBTOMAaTHYECKIMH anmapataMu. OJHAKO SKHUNAX B PO YIPABIISIOIIE-
TO 3BEHA 00J7aJaeT, B OTVIMYUE OT COBPEMEHHBIX aBTOMAaTHYECKUX CPE/ICTB
yIpaBJeHUs, TAKUMHU LIEHHBIMHU KauyecTBAaMHM, KaK CIIOCOOHOCTbH BBISIBIISTDH
HEOOBIYHBIEC CBS3M B COCTOSIHUM KOHTPOJIHMPYEMBIX MapaMeTpOB, OLICHHBAThH
MOJIETHYIO CHTYallHI0 KOMIUIEKCHO, HaXOAWUTh DEIICHUS B HEmpejcKasye-
MBIX CUTYalUsX, BbIpAaOATHIBaTh CTPATETHIO MPOAOJDKEHHs IMOJIeTa IOcie
JUKBUJALNN aBapUIHBIX cUTyarmid. Taxke B xoje monéra B 005S3aHHOCTH
JKHIIaXKa, KpPOME y4acTHsl B YIIPABICHUU MOJIETOM, BXOJUT HENIOCPEACTBEH-
HOE BBITNOJHEHUE LIEJIOro psifia MOJETHBIX ONEpalni, KOTOpble HE MOTYT
OBITh OCYIIIECTBIICHBI TOJIBKO OOPTOBBIMHU CHCTEMaMH.

I'maBHO# mpoOileMol OpraHM3aluy dKCIeTUINA Ha BeHepy sBuseT-
cs1 He0OX0AMMOCTh 0OecTieueHHs BEICOKOH OE30IMacCHOCTH HKHIMAXKa Ha BCEX
ydacTkax mosiera. MeTosl 00ecredeH st AIUTENLHOTO HoJeTa MHIOTHPYe-
MOT0 KOCMHYECKOTo KOMIUTeKca 0e3 ymepba Uit 340poBbs B paborocio-
COOHOCTH €ro »JKumaxka oTpaboTaHel B mporpammax «Mup» u
MexayHapoJHOI KOCMUYECKOW CTaHLIUH.

[MonyueHHbIe pe3ynbTaThl U MPHOOPETEHHBIN OMBIT LEIECO00pa3HO
UCIIONIb30BaTh MPH pa3paboTKe MPOEKTa MUIOTUPYEMOTr0 KOpadJIst st OCy-
LIECTBJICHUS DKCIIEAULIMH K IIIaHeTe Benepa.

B noknane ommchiBaroTCs 00IIME YepPTHI METOJOJIOTHH YIPaBICHUS
MOJETOM THIOTHPYEMBIX KOCMHYECKHX almapaToB, OCBEIIAIOTCS OCOOCH-
HOCTH BO3MOXKHBIX METOJOB YIPAaBJICHUS MOJIETOM MEXIUIAHETHOTO IHIIO-
TUPYEMOTO KOpaOJyii M TpOOJEeMBI SKCIEAMIMH, NPUBOAATCS KpaTKHe
pe3ynbTaThl aHAIN3a TPACKTOPHU MEpENeTa.

OINITUMAJIbHBIE TPAEKTOPUU SKCIIEIULINA
KOCMMYECKOI'O ATIIIAPATA K ACTEPOUY ATTODPUC
C BO3BPAILLIEHHUEM K 3EMJIE IIPU UCITIOJIb3OBAHUU
BOJIBILIOM 1 MAJIOM TATH
B.B. UBamkusn, U.B. Kpsinos, A. Jlan

Actepon Ano(uc B HBIHEITHEM CTOJIETHH MOXET UMETh HECKOJIBKO
TECHBIX CONMMKEHHMH ¢ 3emilel, ecTh Jake HEKOTOpas BEepOSTHOCTh €ro
CTOJIKHOBEHHS C IuiaHeTol. C TOYKM 3peHMs KaK MPUKIAAHBIX, TaK U (QyH-
JIAMEHTAJIbHBIX HAay4YHBIX 33Jad BeChbMa aKTyaJbHbl KOCMHUYECKHE HCCIIE0-
BaHMs acTepousa ¢ MOMOILBIO anmapaTypbl kKocMuueckoro ammapara (KA),
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B IIEPBYIO O4Yepeb ISl yTOUHEHHsI OpOUTHI Amoduca, a TakKe HCCIeaoBa-
HHE BEIECTBAa acTepPOHa B Ha3eMHbIX Jaboparopusx. [loaTtomy mpencras-
JSeTCA BaYKHON OpraHM3amus dKcreaninn K Anogucy ¢ BozBpatrom KA x
3eme.

B pabote ompenenstoTcs ¥ HCCAETYIOTCS] SJHEPTeTHUECKH ONTHMAITb-
HBIE TPaeKTOpuH A dKceauimu KA oT 3eMit K ONMacHOMY acTepOHIY
Anoduc, c mpedbiBanneM KA B TedeHHe HEKOTOPOTO BPEMEHH Y acTEpOHIa
U TIOCJIEAYIOIIMM BO3BpallleHueM K 3emie. B kadecTBe pakeThl-HOCUTENS
1t BeiBenieHust KA Bzsarta paketa «Coroz-®perat.

Paccmotpens! Be rpynmnsl TpaekTopuil. OfHY TpyNITy COCTaBISIOT
TpaekTopuu nepeinera KA ¢ ucrnonb3oBaHHEM KOMOMHHPOBAaHHOW JBHIa-
TEIHHOM YCTAaHOBKH ¢ O0JbIIoN 1 Majiol Tsaro. J{is Hee BeiBeaeHue KA Ha
OpOUTY HU3KOTO CIyTHHKA 3€MJIM M Pa3TOH C 3TOH OpOMTHI HA THUIIEPOOTH-
YECKYI0 TEOLECHTPUIECKYI0 OPOUTY OCYIIECTBIISICTCS PAKETOH C JKHUAKOCT-
HBIM pakeTHBIM aBurarteneM (JKPI). Ilocnenyromiee ABIKEHAE K aCTEPOUILY
W 3aTeM BO3BpaT K 3eMJie MPOUCXOIHUT C IOMOIIBIO 3JIEKTPOPEaKTUBHOM
JIBUTaTEJIbHON yCTaHOBKH Maioi Tsaru. OnTUManbHas TPACKTOPHUS C Mak-
CHUMaIbHONH KOHEYHOW Maccoil ompeaensercs 3Aech C MOMOIIBI0 HOBOTO
KOMIUIEKCHOTO aJrOPUTMA, COYETAIOIIEro NpsMble METOABI ONTHMM3ALUU
bennmana, Mouceesa, UepHoycbko U npuHuun Makcumyma IloHTpsiruna.
Hcnonp3yeTcs Takxke METO ] TPOJODKEHHS PELIeHUs 0 TapaMeTpy.

AHanu3 cienaH JUIs cioydas MaeaqbHON Maylod TAru Oe3 orpaHude-
HUU U U1 Clly4dasi OTPaHUYEHHOM KYyCOYHO-TIOCTOSIHHOM TSTH.

Jlpyryro rpymiry cocTaBisOT TpaekTopuu nepenera KA ¢ ucronb3o-
BaHUEM TOJILKO OOBIYHBIX JBHTATEIBHBIX ycTaHOBOK JKPJI ¢ Gomnbmoil Ts-
roifl. B 3ToM ciyuae OCHOBY OmpejieneHHs TPACKTOPHH IEpeseTa MEXKIy
opbutamu 3emumn U Amnoduca COCTaBISeT IBYKPATHOE PELICHHE 33a/a4d
Oiinepa-JlambepTa.

Hns monetoB B 2019-22 rr. B paboTe ompeneneHbl ONTHMAIIbHBIC
TPAeKTOPUHU 00CUX IPYII U UX XapaKTEePUCTUKH, B HACTHOCTH, HAYAIbHOE U
KOHEYHOE BpeMs IKCIEeJMIINY, KOHeUHas 1 mone3Has macca KA. Jlan cpas-
HUTETBHBIN aHamu3 obenx rpymnn nepeneroB. [loka3zaHO, YTO MpUMEHEHUE
MaJoil TSATH NO3BOJIAET CYIIECTBEHHO YIIYUIINTh XapaKTePUCTUKH SKCIEIH-
LHH.
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YEJABUHCKOE COBBITHE 15 ®EBPAJIA 2013 T'.:
HABJIOJATEJIBHBIE JAHHBIE 1 OIIEHKA JIUHAMHNYECKHUX
XAPAKTEPUCTUK KOCMHUYECKOI'O TEJIA
B.B. Emenpsnenxo, O.I1. [Tomosa

[IpoBeneH aHamM3 pPa3HOOOpPA3HBIX HAOMIONATENBHBIX aHHBIX,
BKITIOYAONINX HH(Pa3ByKOBBIE, CEHCMHUYECKUE, ONTHYECKHE (CITyTHHKO-
BBIC) PETUCTPALINY, a TAKXKE BUICOPETHCTPAUH, (poTorpaduu v CBUACTEINb-
CKue ToKa3aHusi oueBualeB YemsOunckoro coOwitust 15 ¢espans 2013 r.
OcHOBHasl 4acTh 3TUX JAHHBIX COOpaHa B XOje JdKcrmemuimu B YenmsaOuH-
CKYIO 00J1acTh.

IToka3aHo, 4TO OONBIIONH HAOIIOMATEIBHBIN MaTEepUaN SBISCTCA OC-
HOBOM JIJIsl JICTAJIHOTO HCCICAOBAaHHUS JUHAMUYCCKAX H (DU3HUYCCKHUX
CBOMCTB 00BEKTa, MPHUIIEANICTO U3 OKOJIO3EMHOI0 IpocTpaHncTBa. [loctpo-
€Ha CBETOBas KpHBas, KOTOpas yKa3bIBACT HA MHOKECTBEHHOCTH BCITBIIIIEK
6omuaa. Ilomydaens! onenku sHeprun HeOecHOTo Tema (300-500 kr THT).
JuamMeTp 00BEKTa, COOTBETCTBYIONINH TaHHOMY IHANa30Hy YHEPTHH, HaX0-
quTest B mpenenax ot 16 go 19 m. JlaHbl OLEHKU TPaeKTOpUU ABMXKEHUS U
BBICOTHI pa3pyIIeHUsT KocMudeckoro tena. OmnpenencHa opOuTa acTepomaa
10 ero Bxoza B atMocdepy. O0cyxkmaetcst 3HadeHue UensiOMHCKOTo COOBI-
TUS B PEIICHUH MTPOOJIEMBI aCTESPOHTHO-KOMETHON OMACHOCTH.

YUCJTEHHASI OIIEHKA TPAEKTOPHBIX TIAPAMETPOB
YEJSIABUHCKOI'O METEOPUTA U Ei£ COITOCTABJIEHUE
C PE3YJIbTATAMHU HABJIIOﬂEHI/IFI
C.B. Bonoauu

PaccmarpuBaroTcsi HEKOTOpPBIE BOIIPOCHI, CBS3aHHBIE C TPacKTOpHEH
moJyieTa YesIOMHCKOTO MeTeopuTa. B cpemcTBax MaccoBoil mHpopManuu
MIPUBOJINATCS MHOXKECTBO PA3IMYHBIX CBEIECHUH 0 rabapHTHO-MAacCOBBIX Xa-
pakTepUCTHKaX 3TOro HeOECHOro Teila M 00 OCHOBHBIX TapaMeTpax ero
TpaekTopuu moJeta. [Ipu 3ToM pa3zdpoc YNCIEHHBIX 3HAYEHUH, MPUBECH-
HBIX B Pa3iUYHBIX UCTOYHHUKAX, OUeHb BeNMK. Ha OCHOBE ATHX CBeIeHUU
BBITIOJTHEHBI PACUETHI TPACKTOPHH IMOJIETA METEOPHUTA C Pa3IMIHBIMU Kpae-
BBIMH YCIIOBUSIMU U B IIUPOKOM JIMAINa30He OAITUCTHYECKUX KOAPPUITUEH-
TOB.

B kaudecTBe a’poAMHAMUYECKUX XAPAKTEPUCTHK pPACCMATPUBAIUCH
TUTIOBBIC 3HAYEHUS KOI(P(OUIMEHTOB COMPOTHBICHHS IPU XapaKTEPHBIX
JIuana3oHax 3HayeHui uyncen PeitHonbaca. Kak nokasanu nanpHeiue pac-
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YeThl, U3MEHCHNE a3POJMHAMUYECKUX XapPaKTEPUCTHK B 3THX JHAINa30HaxX
¢11a00 MOBIHSAJIO HA PE3YNBTAThl PACUYETOB.

[TockonbKy HadajJbHAs CKOPOCTh METeopuTa OOIbINe MEepBOH KOC-
MHYECKOH (CBEPXKPYTroBasi CKOPOCTB), pacCMaTpPHBAaeMBI OOBEKT IIOCIE
OIHOKPAaTHOTO PHKOIIETa OT IUIOTHBIX CJIOEB aTMOC(epbl NpH MaybIX
HavdalbHBIX YTJIaX BXOJA JOJDKEH 0E€3BO3BPAaTHO YWTH B KOCMHYECKOE HPO-
ctpancTBo. [Ipyn OonbmMX yriaax BXOoJa M YMEPEHHOH Macce METEOpUT
B3pBIBacTCs B atMocdepe, a rmpu 0OJIBIION Macce — JOCTUTAET HOBEPXHO-
CTH 3eMJIH.

B kauecTBe yCIOBHOW TOYKH BXOZa B arMoc(epy NpUHATA BBICOTA
100 xM, Ha KOTOPOIl HAaUMHAIOT CKAa3bIBaTbCA A’POJUHAMUYECKUE CHIIBI.
KuHernueckuii HarpeB MOBEPXHOCTH OOBEKTa BBI3BIBAET CBEUCHHUE M 00-
JIETYAET eT0 BU3yaIbHOE OOHApyKEHHE.

Bapuanuu yria HayambHOTO yriia BXoJa Cabo CKas3bIBAIOTCS Ha
JATBHOCTH ToJieTa. [Ipn yMEeHbIICHHH HavalbHOTO yriia BXxoaa ot 60=-2,86°
10 -8,59° cHIKEeHHEe TPOIOTBHON NaTbHOCTH TOJIETa COCTAaBIsIET He Ooee
0,4...0,5%. dnsa maganpHO ckopocTd Bxona 30 KM/C JambHOCTh OT yCIIOB-
HOM TOYKH BXOAa B aTMoc(epy 0 TOYKH B3PbIBA COCTABIISET MPUMEPHO
980 kM, 115 18 kM/c — 590 kM.

IIpu ymMepeHHBIX HayalbHBIX YIJIax BXojAa B arMocdepy CKOpOCTh
IoJjIeTa METEOpUTa He3HAYUTEIbHO Bo3pacTaeT. Eciu TpaekTopus noctura-
€T OIpEJENICHHBIX BBICOT, MOCIE JOCTHXEHHUSI HEKOTOPOTO MaKCUMyMa CKO-
pocTH B JayibHeimeM HabmogaeTcss TopMokeHHe oOnekTa. IIpu Bxozxe B
aTMoc¢epy nox yriaom nopsnakal0® u Kpyde METEOPUT MOXKET JIOJIETETh JI0
MIOBEPXHOCTH 3€MIIH, €CJIN HE YCIIEET CrOPETh MM B30PBATHCS B BO3IYXE.

OueHka M30BITOYHOTO IAaBICHUS (POHTA yNapHON BOJHBI NPH BO3-
JYIITHOM B3pbIB€ MOIIHOCTBHIO 500 KMIIOTOHH TOKa3bIBacT, YTO C YYETOM
MacccoBocTH (hakropa mopakatomiero aerctBus (APm=0,035 xrc/cm2 ot
OCKOJIKOB CTEKOJI) MO’KHO OLIEHWThH BBICOTY B3pbIBA BEIMYHHOH OKoso 20
KM.

Takum o6pa3oM, BEITIONHEHHBIE B pab0OTe YHCICHHBIE OLEHKH Mapa-
METPOB TPACKTOPHU HYENIOMHCKOTO METEOpPHTa M BH3YyalbHOE H3Y4YEHHE
($oTO- U BHEOMATEPHAJIOB ITO3BOJISIOT MPEIIOJIOKHUTE CIEIYIOIIEe:

— CKOPOCTh METEOpUTa B MOMEHT B3pbIBa Ha BbICOTE 20-25 KM CO-
craBuia mopsnaka 18 km/c;

— 9TH YCIIOBHSI COOTBETCTBYIOT Ha4aJIbHOMY yIJIy BX0Jla B aTMocde-
py, paBHOMY -9° ...-10° Ha BbIcOTE 100 KM;

— CyZAs IO XapakTepy MOpPa)arolllero ACHCTBUS, MOIIHOCTh B3phIBA
COCTaBUJIA IPU YKA3aHHBIX YCIOBHUAX HECKOJIBKO COTEH KUJIOTOHH;
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—3armac BPEMEHHU Uil NPUHATHS PEIICHHH ¢ MOMEHTa YCIOBHOTO
Hadasa BXoJa B aTMoc(epy aHaJOTHYHOTO KOCMHYECKOT0 0OBEKTa COCTaB-
ssieT npuMmepHo 0,5 MUH.

JUHEWHBIE KOJEBAHUS TPOCA KOCMHUYECKOT O JIUDTA
A.b. Hypanuesa, I0.A. Canos

CBepXUIMHHBIA TPOC — OCHOBHOW 3JEMEHT KOCMHYECKOro Judra.
PaccMotpeHs! nnHelHbIE KoJie0aHUs! OTHOCHTENIFHO BEPTHUKAJIBHOTO I10JI0-
JKCHUSI pAaBHOBECHs. BBIMUCAHBI HETMHEWHBIC YPaBHEHUS JBIKCHHUS THOKO-
ro, HEepacTsHKUMOTO, BECOMOTO, npoduIMpoBaHHOTO Tpoca,
MIPUKPEIUICHHOTO HWKHUM KOHIIOM Y SKBaTopa, IOJ JeHCTBUEM IpaBUTa-
OUOHHBIX W UEHTPOOCKHBIX CHJI. YpaBHEHHs IHHeapm3oBaHBL. Cucrema
pacmagaercss Ha IB€ 9aCTH, OMICHIBAIOIINC KOJeOaHUS B IUIOCKOCTH JKBa-
TOpa U B MEPICHANKYISIPHON MEpUANOHATIBHON MuIocKocTH. VccnenoBanme
UX CBOIWTCS K PEHICHUIO Hekiaccuueckoil 3amaunm Lltypma-JlmyBumis co
CIIEKTPATBHBIM MTAPaMETPOM B KPaeBOM YCIIOBHH.

Jiis SKBaTOpHANFHON YaCcTH pelIeHHe TaKOW 3a1a4H pacCMOTPEHO B
pabore I'.B. Kanauesa, A.b. Hypanuesa, A.B. UeproBa (Masbie kosieOanust
Tpoca kocMmuueckoro nudTa. Tpyast MOTHU, 2013).Tam ke n0Ka3aHa cYCT-
HOCTb CIIEKTpa ¥ OPTOrOHAJIBHOCTh COOCTBEHHBIX (pyHKUMIT. DTH pe3ynbra-
ThI MPUMEHUMBI U K MEPUIUOHAIBHOW 3anaue. YacToThl MEpHIAMOHAIBLHON
3aJ]a4l OTIMYAIOTCSl OT YaCTOT 3KBATOPHAIBLHOW Ha CIBHT, 3aBHCALIMN OT
9acTOTHI BpaIleHHUsI 3eMITH (3TO OBUIO OTMEUEHO B AWIUIOMHOU padote C.M.
Kab6anoBa). Omucan crmoco0d HaxOXIEHUS COOCTBEHHBIX ()OPM M YacTOT,
OCHOBaHHBIN Ha MPe0Opa30BAHUN YPABHEHUH, OTIMCHIBAIONIINX COOCTBEHHBIE
(opMBI, K TOJSIPHBIM KOOpAMHATaM. DTO MpeoOpa3oBaHHE YOUpAaeT CIIeK-
TpaNBHBIN MapaMeTp U3 KpacBbIX yCIOBHI. PazpaboTaHa acHMIITOTHYECKAsS
METOJIMKa HAXOKICHUS XapaKTEPUCTUK MOJ] BEICOKHX MTOPSAKOB.

OmnuCcaHHBIM BBIIIE METOJIOM BBIYMCISIIUCH CHEKTP M COOCTBEHHBIE
¢byukuun. Pesynpratsl cormacyrorcs ¢ paboroit P. Williams (Dynamic
Multibody Modeling for Tethered Space Elevators, Acta Astronautica, Vol.
65, 2009, pp.399-422) B npenenax pacxoKICHUM M3-3a pa3HHIBI TAPAMET-
poB. Hampumep, mepuon kosieOaHU HYJIEBOW MOABI B JKBATOPHAILHOMN
IUTOCKOCTH COCTaBIISIET HECKOJBKO CYTOK, O0Jiee BBICOKHX MOJ — MEHBIIIE
CyTOK. B MepunnoHanbpHOM MIIOCKOCTH NEPHOABI BCEX MOJ| MEHbIIE CYTOK.
Bripouem, 310 cormacyeTcs M ¢ pacyeTaMH 110 MPOCTEHIINM MOJAEISIM.

CriekTpanbHbIe XapaKTEPUCTHKH 3aBUCST OT HapameTpoB. | maBHBII
mapamMeTp — JJIMHA Tpoca. BTopoit — KoHedHas Macca WM HaTSHKCHUE B
TOYKE TMPUBS3KHU (IIOCIECIHUE J1Ba B3aWMOCBs3aHbl). CUHTANOCH, YTO €CTh
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PaBHOMEPHO pacHpesiesieHHas BAOJIb Tpoca JOMOJIHUTEIbHAS Harpy3ka (Ca-
noB F0.A., Hypamuesa A.b. O xoHIeNMy Harpy>XKEHHOTO CEKIIMOHIPOBAH-
HOoro kocmmueckoro yugra, [Ipenpuatr UIIM mm. M.B. Kengsiima PAH,
2011 1., Ne 39. 24 c.), koTOpas mpeacrasiseT coboi Tpetnit mapamerp. Kax
U Uil HEHarpy»XeHHON MOJENH, Pe3yNbTaThl CHIBHEE BCETO 3aBHUCST OT
JUTHHBI TPOCa.

Baxxnoit 3agaueit ans csepxanuHHoro (mopsiaka 100000 kM) Tpoca
SIBIIICTCA UCCIIEI0BaHUE OTHOCUTENBHO KOPOTKUX (mopsiaka 100 kM) BoiH,
KOTOpBIE MOXET CO3/1aBaTh padoTa JM(Ta U KOTOPHIE CHIILHO BIHSIOT Ha
JUHAMUKY Tpoca U ynpasiieHHe UM. [IpsMbIM MeTOOM Takue BBICOKHE MO-
JIbl TIOCUUTATh CJIOXKHO.

ITosToMy OBLT pa3paboTaH aCUMITOTHYCCKHUNA MOJXOJ, OCHOBAHHBIN
Ha PELICHNH KPaeBOH 3a/1aull ¢ TIOMOIIBIO YCPETHEHUSI.

BAJVIMCTUYECKUM AHAJIN3
MHOI'OPA30BOI'O JIYHHOI'O OPBUTAJIBHOI'O BYKCHUPA
HA OCHOBE SIIEPHOI'O PAKETHOI'O JIBUT'ATEJIA
A.JI. berukos, B.B. NBamkun

OpOutajbHble OYKCHUPHI 3aHUMAIOT BaXKHOE MECTO B KOHIICHIIHAX
MHOTOPa30BbIX KOCMHYECKHX TPAHCHOPTHBIX CHCTEM, IpeIHa3HAaYeHHBIX
U obecrieueHHs OOJIBIINX TPY30IOTOKOB HA BBICOKOIHEPTETHYECKHE Op-
OuTHI UCKyCCTBEHHBIX cryTHUKOB 3emuin (MIC3) u opOUTHI CIIyTHUKOB JIPY-
rux 1raHer. Kak mpaBmio, OyKkcup  SIBISIETCS  €JUHCTBEHHBIM
MHOTOpa30BbIM 3JIEMEHTOM TaKoil cucTeMbl. B Hamem mpoekTte Oykcup
CTBIKYETCSI Ha CTapTOBOM, Oym3koit k 3emie, opoure ¢ brmokom I[MonesHoi
Harpysku (ITH), cocrosimum u3 JIyHHOTO B3JIE€THO-ITOCAIOYHOTO KOMILICK-
ca (BIIK) u 6aka ¢ TorummBoM (padounm Teom) i Oykcupa. [Ipu monere
k Jlyne Oykcup BMmecte ¢ biokom ITH mepexonuTt Ha opOUTY HCKYCCTBEH-
Horo cmytHuka Jlyasl (OMCJI). Bo Bpemsi monéra mpOUCXOAMT 3ampaBKa
Oaka Oykcupa, IpelHa3HAaueHHOro Juisi Bo3BpaumieHus oT JIyHbl k 3emie.
ITocne otnenenust briokxa ITH na OMUCJI 6ykcup Bo3BpamaeTcs Ha CTapTo-
BYIO OpOMTY W 3aTeM IOBTOpSAET peiic. Takas cxema IO3BOJISIET CHU3UTH
croumocTh BbiBeieHus [1H 3a cuéT MHOrOKpaTHOrO MCHOJIb30BaHUS BUTA-
TeNbHON ycTaHOBKH (/IY), cucTeMbl SHEpTOCHA0XEHUs, CICTEMBI yIIpaBe-
HUSI, CHCTEMBI COJIM)KEHUS Y CTHIKOBKH, CPEJICTB CBS3H.

s obecriedeHrss MacCOBO-IHEPTeTHUCCKON IPPEKTUBHOCTH OpOU-
TaJILHOTO OyKCHpa >KeNaTeNbHO, YTOOB! YACNbHBIH uMIybsc ero Y HamHO-
IO IIPEBOCXOIWII YACNBHBIN UMITyJIbc XUMHYecKuX /Y, MpUMEHseMBbIX Ha
COBPEMEHHBIX DPa3roHHBIX Oyokax. CyllecTByeT [Ba THIIAa JBHTaTeNed C
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JOCTaTOYHO BBICOKHM yJEIbHBIM HMITYJIBCOM: SIIEPHBIC paKEeTHBIC JBUraTe-
mu (IP1) u sanextpopakerneie 1Y (OPLY).

B nmanHOl paboTe paccMaTpuBaeTCsl BapHAHT OyKCHpa ¢ HCIIOIb30-
BanueM SPJ] ¢ TBepmodazHeIM peakTopoM. [ TaBHBIM JTOCTOMHCTBOM TBEP-
notazuaeix AP/l sBisercs coderaHue OONBIION TATOBOOPYXEHHOCTH (TsATa
68 xH mpu macce 2,9 T) ¢ BBICOKAM yAeIbHBIM uUMITyibcoM (910 c), aro
MO3BOJISIET MOIYYHUTh JOCTaTOYHO XOPOIIHE IHEPreTUUECKUE XapaKTepH-
CTHKH ToJieTa K JIyHe pu cpaBHUTENBEHO HEOOIIBIIOM BPEMEHH IOJIETa.

B cBsi3u ¢ HanM4MeEM SAEPHOTO peakTopa Ha OOpTy, CTapTOBOW OKO-
JI03EMHOM OpOMTOH /It TaHHOTO OyKcHpa BbIOpaHa paaualioHHO Oe3orac-
nast opouta (PBO) Beicoroit 800 kM ¢ HakigoHeHHeM 51,7° (cTapT pakersi-
Hocutens (PH) c xocmozmpoma «Boctounslit»). I'pysononsémuocts MP
paccmarpuBaeMbix PH Ha Hu3Kkyto onophyto opouty (HOO) cocrasnsier 75
T. 1 90 1. PH ¢ MP=75 T. ucnons3yercs 1ist AOCTaBKU OAHUM IycKoM bio-
ka [TH. Inga PH ¢ MP = 90 T paccmarpuBaeTcst ABYXITyCKOBasl CXema ¢ J10-
CTaBKOW MIJIOTHPYeMOTo Kopabis maccoir 20 T ¢ momomsio PH «Anrapa-
AS5» u ero creikoBkod Ha HOO ¢ brnokowm ITH, cocrosimum u3 BIIK u yBe-
TUYeHHoro Oaka pabodero tema. TakuMm obOpasom, macca Ha HOO B sTOoM
ciayqae cocrasiysieT 110 1. 3arem braok ITH nepeBoautcs ¢ HOO na PBO un
cTeikyercs ¢ bykcupom. IlepBoe BriBeneHue 6ykcupa Ha PBO npenmnonara-
etca ocymectBuTh PH «3enut» unn «AHrapa-A3».

B paborte paccMOTpeHBI MPOCTPaHCTBEHHBIE 3aqaull mHepenéra Oyk-
cupa ¢ craproBoit PO Ha xpyrosyto OUCJI BeicoToit 100 kM u mocieny-
fomero BosppaiieHuss Ha opobuty MC3 ¢ TeM ke HakJIOHEHHEM, 4TO U y
CTapTOBOI OpOUTHI, a Takke pacyéT Macchl Mcmapusiierocs Bogopoga. C
LENBIO CHIDKCHUS TPaBUTAIIMOHHBIX TIOTEPh PACCMOTPEHA CXEMa PasroHa C
HECKOJPKUMH aKTHBHBIMH YYacTKaMH. BakHelmed nmpobiieMolt ipu co3ia-
uun KA ¢ SPJ] siBnsiercs: mpobiema xpaneHus pabouero tena (BoA0poja).
B cBs3u ¢ Tem, uto Bpems mepenéra ¢ PBO na OMCJI u oOpatHO oTHOCH-
TEJIFHO HEBEIIMKO, pacCMaTpHBaeTCs cxeMa 0e3 HMCIOJIb30BaHMs TETIOBOU
MamuHbL. [Ipu 3TOM 4acTh pabodero Tena mcrmapsieTcs BO BpeMsl HOJETA.
YMEHBUINTh Maccy HMCHapUBIIErOCs BOJOPOJAa MOXKHO 3a CUET CHIDKEHUS
Bpemenu nepenéra. Ilpu mepenére ma OUCII Bpems mepenéra MOXKHO
YMEHBIIUTh ITyTEM YBEIMUYEHHS OTJIETHOTO MMITyibca. [Ipu Bo3BpamieHnn
ot Jlyns! k 3emiie BO3MOXHO Hcmonb3oBanue oxuganus Ha ONCII mepen
OTJIETOM WM Hanudue OOKOBOW COCTaBIISIONIEH OTIETHOTO HMITYJIbCA.
OmpeneneHbl U UCCIENOBaHbl OpPOMTAIBHBIE M MacCOBO-IHEPIEeTHYECKHUE
XapaKTEepUCTUKH TpaeKTopuii JIyHHOr0 MHOTOpa3oBOro Oykcupa.
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AHAJIN3 OIITUMAJIBHOI'O YIIPABJIEHUSI TSITOM IPU
PA3BTI'OHE 1 TOPMOXKXEHNU KOCMHUNYECKOI'O AIIITAPATA
JJISI TPAEKTOPUU MOJIETA K JIYHE
E.C. l'opmuenko, B.B. UBamkwuH, B. Jlro

B pabote nccnenyercs 3agada ONTUMH3AIMH YIPABICHUS OPHEHTa-
IUEH TATH TIPH Pa3TOHE W TOPMOKEHUHN KocMmmdeckoro ammapata (KA) mms
nepesera ¢ HU3KOM IMPOMEXYTOYHON OpOMTBI MCKYCCTBEHHOIO CITyTHHKA
3emumn (MC3) Ha HM3KYIO OpOUTY MCKyccTBeHHOTo criytHHKa JIyHsr (MCJI).
[Tpu pasrone y 3emnu KA nepexoaur ¢ KpyroBoi reoleHTpHYecKoi opou-
THI Ha BBITSHYTYIO JUTUIITHYECKYIO OpOuTy mosieta Kk JIyHe, Oiu3kyro K ma-
pabonuueckoit. I[lpu Ttopmoxkenun BOmmM3u Jlyasr KA mepexogur ¢
CEJICHOLIEHTPHYECKOH TUNnepOoIMYeckod OpOMTHl HAa HU3KYID KPYTOBYIO
opbury MCJI. Pe3ynpTaTel ONTHMHU3AINH YIPABICHUS HPUMCHSIIOTCS IS
MIOCTPOEHHUS TpPAeKTOpuH Tmonera K JIyHe W TONydeHHs MaccOBO-
9HEPreTUYECKIX, BPEMEHHBIX ¥ TEOMETPHUUECKIX XapaKTEPUCTHK aKTUBHBIX
YYacTKOB U BCEH JIyHHOH TPaeKTOPHH.

PaccmaTpuBaeTcs Tuockas 3ajada ympaBiseMoro ABmkeHHA KA.
[Tpn ananmnse ympaBieHHs BEJIWYHWHA TATH JBUTATelsl, €TO CKOPOCTHh HCTE-
YeHHWS M MAaCCOBBIM pacxoJ CYHTAIOTCS MOCTOSHHBIMH, 3aJaHHBIMHU, a
HampaBJIeHUE TATH, 3a/laBa€MO€ YIJIOM €€ OPHEHTAIH, MOXKET MEHATHCS U
MIOJUIEKUT ONTUMH3AIMU C TOUKH 3pCHMS MUHMMH3ALUMN pacxoja TOILIUBA
WM MakCUMyMa KOHEYHOH Macchl. I[IpHu 3ajaHHOM 3aKOHE yNpaBlICHHUS yT-
JIOM OpHeHTaluu TpaekTopus KA moiydaercss YHUCIIEHHBIM HHTETPHPOBa-
HUeM anu(¢epeHInanbHbIX ypaBHeHHH aBmwkeHHs KA B IeHTpaibHOM
HBIOTOHOBCKOM T'PaBHTallMOHHOM IIOJI€ C YYETOM JICHCTBHS TATH KUAKOCT-
Horo paketHoro apurareist (OKP/T).

OcHoBHOE BHUMaHMeE yneleHo 3anade pasrona KA. Ilpu stom okoH-
YaHUE aKTHBHOTO YYacTKa 3a/aeTcsl JOCTHXEHHEM 3aJlaHHOTO 3HAYCHUS
KOHCTaHTBI SHEPTHU OPOUTHI WM ee OONBIION MmoyocH a. 3HaueHHEe MACcChl
KA B 3TOT MOMEHT SIBISETCSI MAKCUMU3UPYEMBbIM (yHKIHOHANIOM. B nan-
HOM UCCJIEJJOBAHUU NPOAHAIU3UPOBAH Cllydyail ¢ OJHUM BKIroueHueMm VY,
T.€. UIMITyJIbC He aenutcs. [IpoaHanu3upoBaHsl TpH BapuaHTa 3aaHUS yIia
OpHEHTAIlMN TATH: yroil || HaKIOHA TATH K TEKyIIeH CKOPOCTH, Yrol @
HaKJOHA TSTH K MECTHOI TpaHCBEepCald M yroji Y HAKJIOHA TATH K HEBpa-
maroreiics ocn OX B mmockoct aBmwkeHust KA. PaccmoTpens! n1Ba Bapu-
aHTa 3aKOHOB yTpaBiieHUs. B 0JHOM HCIIONIB30BaH ABYXIapaMeTPHUECKUI
JIMHEHHBIA 3aKOH YIpaBICHUS YIIIOM OpHEHTaluH, Hampumep, y(t)= y0+ y'
(t-tp). B aTOM ciiydyae BapbHpYIOTCsSI JBa MapameTpa 3aKOHA YIPAaBICHHUS.
AHanu3 BBITNONHEH HECKOJIBKUMHU METOJIaMH, B YaCTHOCTH, METOAOM Iepe-
6opa M MOCTPOEHMS M3OJIMHHUH, TPaJHUEHTHHIM METOJOM, KBa3HHHIOTOHOB-
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ckuM MetonoM Ilaysmna. IlocnenHuii mokasan Jgydiive XapaKTEPUCTUKH.
Bo BTOpOM 3aKOHE pacCMOTPEHBI KyCOYHO-HETIPEPBIBHBIE 3aKOHBI yIIpaBIIe-
HUS, a ONITUMAJIbHOE YNPABJIEHHE ONMPEIENEHO ¢ MOMOIIBIO IPUHIIMIA MaK-
cumyma IlonTpsirmma. Pa3paboTaHpl anropuTMbl W HPOTpaMMHBIC
KOMILIEKCHI PELICHUS 3a0a4H.

JUI 4HCIIEHHOTO PEHIEHUS PACCMOTPEHBI HAHHBIE, COOTBETCTBYIO-
mue paxeram-HocutessiM (PH) «Coro3» ¢ pasronnsim 6sokom (PB) «®pe-
rat» u PH «lIporon» ¢ Pb «bpu3-M». [yt opouts! nonera k Jlyne B3sro
3HaueHue 00O nosryocu a =220 Teic. kM. Hannyuime xapakTepucTHKU
10 (YHKIIMOHAIY U CKOPOCTH PEILeHHUs 3aauyl NOoKa3all, eCTEeCTBEHHO, MO-
cleTHUM MeTOJ Ha OCHOBE NMpHUHIUINA MakcuMyMa [IoHTpsruHa, mpu 3TOM B
KOHIIE ONTUMAJIFHOI'O Pa3roHa TAra OPUEHTHPOBaHA IO CKOPOCTH B COTJa-
cuu ¢ pesyabratoM J1.®. Jloynena. IHTepecHO, 4TO B Ka4eCTBE HA4YaJIbHOTO
MIPUOIMKEHUS JUIA CONPSHKEHHON CHCTEMBI NPUHININA MAaKCUMyMa MOXHO
B3jTh NEPEMEHHBIE, COOTBETCTBYIOLIME NPOCTEHIIEMY BapHaHTY, HAIpH-
mep, =0, [I'=0. [1Tpn 3TOM CXOAUMOCTb MoJsiyyaercs xopoueil. OTMeTnM,
YTO AJIs JaHHBIX BAPUAHTOB TPACKTOPUH JIMHEHHBIN JByXIapaMeTpU4ecKui
3aKOH IT0Ka3aJ BecbMa HEOOIIBIION MPOUTpPHINI B KOHEYHOH Macce Mo CpaB-
HEHHIO C ONTUMAJIbHBIM.

PaccmoTpena Taxoke 3a7aya ONTHMAJIBHOIO TOPMOXKEHHUS C IIETIBIO
nepexona Ha opobuty MCIIL.

MCCJIEJOBAHME 3ATPAT XAPAKTEPUCTHUYECKOM
CKOPOCTH AJIA OBCJYKUBAHHUSA U BOCIIOJIHEHUSA
CITYTHUKOBBIX CUCTEM HA KPYT'OBBIX OPBUTAX
A.A. bapanos, J[.A. I'puiiko

B Hacrosmiee BpeMsl IPOMCXOJUT 3aMETHOE yBEIMYEHHE YHCIIA Pa-
0oTalOmuX B OKOJIO3EMHOM KOCMHYECKOM IIPOCTPAHCTBE CITyTHHKOBBIX
cuctem (CC), a TakKe OCYIIECTBISAECTCS MOJIEPHHU3AIMS HEKOTOPHIX U3 HUX
C LEJIBIO YBEJIMYEHNUS YHciIa KocMudeckux anmapatos (KA). Otu nporeccs
JIealoT HEeOOXOAMMBIM TIATEIbHOE HCCIICIOBAHHE 3a7ad BOCHOIHEHUS
CC, korma pesepBHBIi KA mepeBoanTCS Ha MECTO ammapaTa, BEIIIEAIIETO
U3 CTPOSi, WJIM aHAJIOTHYHBIX C TOYKH 3PEHUS 3aTpaT CyMMapHOW XapakTe-
PUCTHYECKOI CKOPOCTH 3a[a4, BOSHUKAIOIINX P MOAJIETEe U PEMOHTE BEI-
meamero u3 crpost KA. 3agaun 3Toro THrna BO3HUKAIOT TaKXKe, KOTIa OJHa
pakeTa-HOCHUTENb BBIBOANT HecKoibko KA B 0JjHy TouKy Ha paboueit opou-
Te, U TpebyeTcst pa3BecTH UX O pa3HbIM PabOUNM MO3HIHSIM.

CymiecTBYIOT Z1Ba OCHOBHBIX BapuaHTa BocrioyiHeHus: CC: B iepBoM
cilydae OCyIIECTBIsIeTCs IepeBo]l pe3sepBHOro KA Boib opOHTHI, Ha KOTO-
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poii OH HaxoAWTCA, BO BTOpoM citydae KA mepeBoanTcs B 3aJaHHYIO TOUKY
paboudeit opOUTHI, UMEIOIIEH HHYIO JOIATOTY BocxoasAmero y3na (ABY).

B ocHoBe nmpennaraeMoil onTUMU3aLyy 3aTpaT CyMMAapHOM XapakTe-
puctrueckoii ckopoctu (CXC) Ha MaHEBPHUPOBAHHE JICKHUT (a3upoBaHHE
OpOHTHI KaK 10 apTyMeHTY IHPOTHI, Tak U 1o JIBY. B 3amaue mepeBoma KA
BIOJIb OPOWTHI TOMYYECHBI AHAIUTHIECCKHE 3aBHCHMOCTH, ITO3BOJIIOIINE
ONpPENEIUTh KOMIPOMUCCHOE KOJIMYECTBO BUTKOB OJKUAAHUS MEXAY ONTH-
MalbHBIM 110 BPEMEHU U oNTUMalbHBIM 10 3aTpaTam CXC mepenérom. B
3amaue nepeBoga KA Ha opbOuty ¢ mHoi [IBY mokaszaHo, 4yTO mpu OCY-
LIECTBJICHUH [TOBOPOTA IUIOCKOCTH OPOMTHI HA OTHOCUTEIHEHO Malble YIJIbI
(HECKOJIBKO TPagyCcoB), BO3MOXKHO CYIIECTBEHHO YMEHBIINTH 3aTpaTshl CXC
3a cu€r KoJjebarenpbHOro Xapakrepa KpuBoil 3aBucumMoctu CXC ot yria
MIOBOPOTA, MPH 3TOM MOBOPOT Ha OOJBIIMK Yroj BO3MOXKEH IPH 3aMETHO
MeHbplnX 3arpatax CXC.

B pabote paccMOTpeHBI KpyTroBble U OImM3KHe K HUM opouTsl. Ha op-
6uTax 3TOrOo Kiacca ()yHKIMOHHMPYET 3HAUMTEIbHAas YacTh COBPEMEHHBIX
CC muCcTaHIMOHHOTO 30HIUPOBAHMS 3€MIIH, HABUTAIIUH U CBS3H.

[NomyaeHHsIe pe3ynbTaThl MOTYT OBITH HCIIOIB30BaHbI TSI MUHUMHU-
3aI[M SHEPTeTHYECKUX M BPEMEHHBIX 3aTpaT NpU NPOEKTUPOBaHUU U (op-
MHPOBAHUU CITYTHUKOBBIX CUCTEM.

MOJIEJIUPOBAHMUE ABU/KEHUS CITYCKAEMOI'O AIIITAPATA
C HAIYBHBIM TOPMO3HBIM YCTPOHCTBOM
B ATMOC®EPE 3EMJIN
A.I'. Tonopkos, B.B. Kopsinos

B pabGore mpoBoaMTCS HCCIIEAOBaHWE ABHXEHUS KOCMHUYECKOTO
CITyCKaeMOT0 armmapara ¢ HaTyBHBIM TOPMO3HBIM yctpoirictBoM (HTYVY).
HTY M0XHO OTHECTH K cHCTEMaM a’pOJMHAMUYECKOT0 TOPMOXEHHs OpOH-
TAJIbHBIX KOCMUUYECKHX aIllIapaToB B CJIOSIX aTMOC(ep IUIaHEeT U MOCaKU Ha
MOBEPXHOCTH IUIAHET 0€3 MPUMEHEHUsI PEaKTHUBHBIX CUCTEM TOPMOKEHHUSL.

HTY npencrasnseT coboil 3aMKHYTYI0 TepMETHYHYIO 000JI0UKY HIIN
psan obonodek, oOpa3yromux 3aJaHHyi0 (GopMy Mmocie 3amoIHEHUs] UX Ta-
30M. JTa 000JI0YKa COCTHIKOBBIBACTCS C MPEIHA3HAYEHHBIM UIA CITyCKa B
atMocepe oowvexTom (C.H. Anekcamkun, K.M. ITuuxanze, B.C. ®unuen-
Ko. [IpHHIMITBI TPOEKTHPOBAHUS CITyCKaeMbIX B aTMoc(epax IJIaHeT arma-
paroB ¢ Ha/lyBHBIMH TOPMO3HBIMHU ycTpoiicTBamu, www.vestnik.laspace.ru:
xypHan «Bectauk ®PI'VII «HIIO um. C.A. JlaBoukmna. 2012. URL
http://vestnik.laspace.ru/pdf/5-2012.pdf). B xauectBe 00BEKTOB MOAEIUPO-
BaHMs BBIOpaHBbI ciyckaemble anmapatsl o Ty MetNet (Intoduction to the
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Mars MetNet Mission, www.metnet.fmi.fi. 2009. URL
http://metnet.fmi.fi/index.php?id=51) u IRVE-3 (Dr. Neil Cheatwood.
IRVE-3 Data Download//www.nasa.gov: National Aeronautics and Space
Administration. 2012. URL
http://www.nasa.gov/offices/oct/home/feature_irve3.html).

OcHOBHOM 3a7adell JaHHOTO HCCIIEIOBAHUS SIBISETCS MOJEIHPOBA-
HUE JIBU)KEHUS NMPOJOJIbHOI OCH CITyckaeMoro ammapara Ipu CIIyCKe B aT-
Mocdepe IIaHEeTHI.

Ipouecc cmycka anmapara ¢ HTY B armocdepe MOXHO YCIOBHO
pa3OuTh Ha JBa y4acTKa: y4acTOK a’dpOJMHAMHYECKOT0 TOPMOXKCHUS; yda-
CTOK IIPEIOCal0UHOI0 TOPMOXKEHHUSL.

Ha nepBoM yudacTke monéra TOpMOXKEHHE alnapaTa OCyIIeCTBISIeTCS
npu omoru ocHoBHOro HTY konmyeckoit opmer. Ha sTom yuactke mpo-
HCXOANUT OCHOBHOE CHHMKEHHE CKOPOCTH ammapara J0 AO3BYKOBOH B KOHIIE
ydacTka. IIpu sToM ammapaT mojBsepraercsi BO3JEHCTBUIO 3HAYUTEIbHON
MIPOAOJIBHON MEPETrPy3KH M CKOPOCTHOTO HAINOPa, a TAKXKE BBICOKOH TeIo-
BOM Harpyske.

VY4acTok NpeanocagoyHoro TOPMOXKEHHMsS HAa4MHAETCS C MOMEHTA
BBoza nomnonHutenasHoro HTY (JJHTY) u 3akaHumBaeTcs mocaakoi amma-
paTa Ha MOBEPXHOCTh. Ha 3TOM ydacTKe OCYIIECTBIIIETCS OKOHYATEIbHOE
TOPMOJKEHHE anmapara 10 0CcaJoYHOI CKOPOCTH.

B xone monenupoBaHus OBUIM MOJYYEHBI CIEAYIOIINE PE3yNbTaThl:
IIPU 33JaHHBIX HA4YaJIbHBIX YCIOBHUSX IBIDKEHHS CITyCKaeMBIH ammapaT Hc-
IBITBIBACT MPHEMIIEMBIE MPOJOJIbHBIE Meperpy3ku. Bpaimienue ammapara
OTHOCHUTENBHO ocell Y, Z mpeKpalaeTrcsa Mocie HEKOTOPOro MPOMEXKYTKa
BpemeHH oT MoMmeHTa BBeaeHus JJHTY. IlomydeH rpaduk m3MeHEHUS 1O-
JIOKEHHS MPOAOJILHON ocH X OT BPEMEHHU.

ITo monyuennslM Tpadukam rojorpada oneHeHa YCTOWYHMBOCTH all-
rapara ¥ ONpeJesIeHbl YCIOBUS €T0 ONPOKH/IBIBAHMS.

KBA3BHOIITUMAJIBHOE TOPMOKEHUE BPAIIIEHUI
HECUMMETPUYHOI'O TEJIA B CPEJAE C COITPOTUBJIEHUEM
JLJ. Axynenko, 5.C. 3unkesuy, JI.[1. Jlemenko, A.JI. Paunnckas

AHanu3y NacCUBHBIX JBUKEHUI TBEPJOTO TeJla B CPEAE C CONPOTUB-
JICHWEM TOCBSIIEH psix pabot. [Ipobiema yrpaBieHus BpalleHHsIMH TBEp-
JIbIX TEJI C IIOMOLIBIO COCPEIOTOYEHHBIX MOMEHTOB CHJI, HMMEIOLIas
3Ha4YeHUe sl IPUIIOKEHNUIN, MEHEE U3ydeHa.

Hccnenyerca 3amadya KBa3sHONTHUMAJIbHOIO TOPMOXKEHUS BpaleHUN
JUHaMUYECKU HECUMMETpU4HOro tena. Ha tBepaoe Teno aeiictByer Topmo-
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3SIUMKA MOMEHT CHJI JINHEHHOTO CONPOTHUBIIEHUS CpPenbl. YIpaBICHUE Bpa-
IIEHUSIMH TPOM3BOIUTCS C TOMOIIBI0 MOMEHTAa CHJ, OTPAaHHYCHHOTO IO
MoIym0. KOMITOHEHTB! yHpaBIsSIOIINX MOMEHTOB IPEICTABICHBI B BHIE

TIPOU3BEICHUI Sbiui (i=12,3), roe BBIpaXKeHHs b ,,; uMeT pazmep-

HOCTh MOMEHTa CHJ, &— Malbli mapamerp, U;,3~1— Oe3pa3mepHsie
ynpasisione GyHKIUH, TOUISKAIINE ONPEICICHHUIO.

Juis onpeneneHus M3MEHEHHs KHHETHYECKOM DHEPrHM Tella, BEJu-
YUHBI KHHETHYECKOTO MOMEHTA U KBaJpaTa MO SJUIUITHYECKUX (DyHK-
LUM{A TpUMEHseTCs METOA ycpeAHeHusa. PemeHa 3ajgada KBasu-
ONTHMAJIBHOTO TOPMOXKEHMSI NPH MaJbIX NPHPAMIEHHAX Ko3(dumneHTos
YIPaBJISAIOLUIEr0 MOMEHTA.

AHanuTHYECKM M YHCJIEHHO HCCIIEfOBaHA 3ajaya CUHTE3a KBa3H-
ONTHUMAJIEHOTO 110 OBICTPOAEHCTBUIO TOPMOYKEHHS BPAIICHHH JMHAMUYECKH
HECUMMETPUYHOTO TBEPJOr0 Tela B Cpele C CONpOTUBIEHHEM. B pamkax
ACHMIITOTUYECKOTO IMOJX0/a ONpPEEICHbl YIpaBleHUe, BpeMs ObICTpoaeH-
crBust (Qynkuuns bermana), 3BOJIIOIMK KBaJpaTa MOIYJS AJUIMITHYECKUX
dynkmmii  K®, Ge3pa3MepHBIX KMHETHUECKOH SHEpPruH M KMHETHYECKOTO
MOMEHTa. YCTaHOBJIEHbl KayeCTBEHHBIC CBOICTBAa KBa3HONTHMAJIHHOIO
nBikeHus. IIpoBeneHo uccnenoBaHne KBa3UCTAMOHAPHBIX ABHKCHUH.

[TomyyeHHBIE pe3yabTaThl MO3BOJIAIOT CTPOUTH CHHTE3 KBa3HONTH-
MaJbHOTO TOPMOXKEHHS BPAIICHUN CIYTHUKOB M KOCMHUYECKHX allapaToB
(KA). FIx MOXHO HCIIOIB30BATh IS aHAIN3a yIIpaBiseMoit tuHaMuku KA.

BAJUIMCTUYECKHI AHAJIU3 PEILEHUSI 3AJIAYN
BO3BPAIEHHMSI TYHHOI'O KOCMHUYECKOI'O AIIIMMAPATA
HA 3EMUJIIO ITPM OBECHHEYEHMUY TOYHOM LIUPOTHOM
MOCAJIKA B 3BATAHHOM PAMOHE TEPPUTOPUU
POCCHUMCKOM ®EJAEPALIUA
B.I'. CoboneBckuii

IIpencraBneHsl pe3ynbTaThl OAJNTMCTHUECKUX HCCIENOBAaHUN IBYX
BapHaHTOB OPTaHM3AINH ITOCAIKH JIYHHOTO KocMHuueckoro anmapara (JIKA)
Ha 9Tarne 3aBepuieHus Muccun Jlyra-3emirs.

[Monpo6no uccnenosan 1-it BapuaHT npsimoit mocanku JIKA Hero-
CPEICTBEHHO C MOANETHOM TpaekTopuu Bo3BpaueHusa. MccnemoBan 2-#
BapuaHT — «aerobraking», korna JIKA mepeBoaurcss Ha KpyroByro opouty
OKHJIaHUSI HCKYCCTBEHHOTO CITyTHHKa 3€MJIM I10CJI€ HHTEHCUBHOTO TOPMO-
XKEHUs ammapaTa B atMmocgepe Ha Ha4aJIbHOM Y4acTKe ToJIETa.

B pamkax pemienus 3agaun TO4HOH mmpoTHOH mocaaxu JIKA cer-
MEHTaJIbHO-KOHNYECKOH KoH(puryparun (1-i BapHaHT opraHn3anuy Iocai-
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KM anmapara Ha 3eMITI0) U [IPH BEIITOJHEHUH TPEeOOBAHUS ITOCAIKU B palioHe
HOBOTO KOcMOApoMma «BoCTOYHEII» MOXy4eHO KOppEeKTHOE OalmncTHye-
CKOe pelleHue, obecreynBaronee MUHUMAIBHYIO IIHPOTHYIO «HEBSIBKY»<
0.0011°.
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Cexuns 4. «K.3. IUOJKOBCKHAW U TPOBJEMBI
KOCMHWYECKON MEJUIIUHBI 1 BUOJIOT U»

MEJIUKO-BUOJIOTHUYECKAS ITIOAI'OTOBKA KOCMOHABTOB
KOCMUYECKHUX KOPABJIEN «BOCTOK-5» U «BOCTOK-6»
(K 50-JIJETHUIO HOJIETA)

W.II. ITonomapeBa

14 wrons 1963 1. coctosuics 3amyck kocmmdeckoro kopadims (KK)
«BocTok-5», TUI0TUPYEMOro JETUNKOM-KOCMOHAaBTOM B.®D. BrikoBckuM, a
16 wronst 1963 r. 6511 BeIBeieH Ha opOuty KK «BocTok-6», BiepBbIe B MH-
pe NWIOTUPYEMBIH KEHIMHOW-KOcMOHAaBTOM B.B. TepewkoBoil.

Menuko-Oronoruueckasl MOArOTOBKa Oblla HampaBjeHa Ha MOBBI-
nieHre (QyHKIMOHAJIBHBIX BO3MOXHOCTEH OpraHu3Ma U 3aKJI0ualiach B 3Ha-
KOMCTBE C BO3JCHCTBHEM Ha OpPraHu3M psja (pakTopoB, ¢ y4ETOM KOTOPBIX
OBUTH OIpEeEsICHBl IPUHIMITBI ¥ KOHKPETHBIE METO/bI TPEHHPOBOK KOCMO-
HaBTOB: UCIIBITAHUSI HA BUOPOCTEHJIE W BPALIAIOUINXCSl YCTAHOBKAX, BECTH-
OyNsipHbIE TPEHUPOBKHM C LENBIO TIOBBILCHHUS YCTOHYMBOCTH K O3TUM
BO3/ICHCTBUSM, a TAKXKe HCCIIEIOBaHMSA B TepMO-, 0apo-, cypao- U cypaoba-
poxamepax (CBK-48), koTopsie npoBoamnuck B ['ocyqapcTBEeHHOM HaydHO-
HCCIIEI0BATEIbCKOM MCIBITATEIbHOM MHCTHTYTE aBHAIIMOHHOW M KOCMUYe-
ckoit megumuasl MO CCCP (THUMUA u KM). [l u3ydeHuss HEpBHO-
MICUXWYECKNX OCOOEHHOCTEH MPETEHAEHTOB AJIs MOJIETa B KOCMOC NPOBO-
nunuck skcnepumedTsl B CbK-48 u B cypnokamepe (CK). IlepBsiM, Ha Tipo-
ToxeHnn 10 cyTok, mpoxoamt uccinenoBanus B CbK-48 B.®. BrikoBckwuil.
Amnanornunsie ucneitanus B CK npoxoauna B.B. TepemkoBa Ha mpoTsixke-
HHUM CEMH CYTOK. B 3THX 3KCIIepUMEHTaX MCIOJIb30BaJICSI OOBIUHBII PEXUM
CYTOUHOM JeSITeTbHOCTH: paboTa THEM, COH B HOYHOE BpeMs — BCE CTPOTO
o rpaduky. B xamepbl He IPOHMKAIM HU IOCTOPOHHKE 3BYKH, HU JHEBHOM
CBET, HU YeloBevecKue royioca. Hukakoro KoHTakTa ¢ BHEIITHUM MHpOM. B
TIepUOABI OT/BIXa KaHIWIAThl MOTJIM CIyIIaTh MY3BIKY, PHCOBATh, YUTATH
KHUTH U TIp.

[lepen HayamoMm 3KCIIEPUMEHTOB MBI OOydYaJId KaHIMJATOB HaKJa-
JBIBaTh BJIEKTPOAbI [yl nonmdddexTopHol perucTpannu QGpunoioruye-
cKkuX (PyHKIMH, OTCUMTHIBATD BPEMEHHbIE HHTEPBaJbI (IIp00a «HA BpeMs»),
49E€TKO U OBICTPO pearnpoBaTh HA MUTAHUE CHTHAJIBHBIX JIAMIIOYEK, Iiepeia-
BaTh OTYETHBIE COOOUICHMS, IPOBOANTE METOJIUKY «IEpHO-KpacHas Talim-
ma» u T.0. Cpenu JOpyrux HCIONB3YEMBIX B TPAKTHKE MOATOTOBKU
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KOCMOHABTOB, CypJOKaMEpHBIE UCTIBITAHUS SABISIINCH B HEKOTOPOM CMBICIIE
Hanbosee afeKBaTHON MOJETHhI0O KOCMHUYECKOTO MOJIETA.

INcuxomornueckue MCCIEAOBAHUS MOKA3alH, 4To y oboux oOcmeny-
€MbIX HE OBUIO BBHIPKCHHBIX SIBICHUH MOBBIICHHOW yTOMIIIEMOCTH, CHH-
XKEHUsI pabOTOCIIOCOOHOCTH M aJaNTallMOHHO-BEI€TaTUBHBIX OTKIOHEHHH,
CBS3aHHBIX C YCIIOBHSMHU OJUHOYHON H3omannu. KanaunaTel B KOCMOHABTHI
IIPOAEMOHCTPUPOBAIM XOPOIIYIO BBIHOCIUBOCTh B JAaHHOM HCIBITaHUH,
OOJIBIIYI0 TTOMEXOYCTOWYMBOCTh K Pa3Ipa)KUTENsM, OJM3KHUM IO CBOUM
XapaKTepUCTUKaM K MOJIE3HOMY CUTHAIy, BEICOKYIO aKTUBHOCTb 1 TOUHOCTh
paboumx omeparuii, a Takke 3MOLMOHAJIBHYIO YCTOWYHMBOCTh. Be€ aTo ro-
BOPHJIO O BBICOKOM YpPOBHE ()YHKIHOHAJIBHBIX BO3MOXKHOCTEH HEPBHO-
NCUXUYECKOH cdepbl KaHAWAATOB M OJarompHATHOM ICHXOJIOTHYECKOM
IporHo3e. B moAroroBke MpuHUMAaNK y4acTHE Pa3IM4HbIE MMOAPA3ACICHUSL
THUMHNA n KM. KoMmiekcHbIE IICUXOJIOTHYECKHUE HCCIEHOBAHUSA SIBIS-
JIMCh BayKHBIM 3TAIIOM TIPH MOATOTOBKE K MojéTy. OHM OBIIM HarpaBIICHBI
Ha BBIBJICHHE 3MOLIMOHAIBHO YCTOMYMBBIX JIMI] ¢ OBICTPOIl 00IIel peaku-
e, XopoIel maMAThI0 1 BHUMaHueM. He Toibko BO BpeMs npeObIBaHMS B
CBbK-48 u CK, HO U B epuoJbl MEXYy CHEIUATbHBIMA UCIIBITAHUSAMU KaH-
JUIATHl MOCTOSIHHO CTPEMMIINCH IOAJCPKUBATH XOPOIIYI0 CIHOPTHBHYIO
bopmy.

C 11eJ1b10 U3YYEHUsI CABUTOB B COCTOSTHUM BECTHOYIISIPHOTO ammnapara
Oynynie KOCMOHABTBHI BBINOJHSUIM KOMIUIEKC MpOO, aHAJOTMYHBIX TEM,
KOTOpBIE MIPUMEHSUTUCH BO Bpemst moarotoBku A.I'. Huxomaesa u I1.P. Ilo-
noBuda. Hapsimy ¢ 9TuM, OHM 3aHUMaNNCh (PU3UUECKUMH YNPAKHEHUSIMHU
1o creuuanbHoi nporpamme. B nonérnoe 3aganue B.®. brikoBckoro Bxo-
JMII0 0CBOOOX/ICHNE OT MOIBECHON CHCTEMBI M «CBOOOJHOE IIaBaHHE» B
KaOWHe ¢ BBIIIOJIHEHNEM B 3THX YCJIOBHUSIX HEKOTOPBIX Pab0oUnX onepanui.

B.B. TepewkoBa crana nepBoil B MUpE >KEHIIUHOM, MOCETUBLIECH
OKOJIO36MHOE KOCMHMYECKOE IpOCTpaHCTBO. HekoTopsle omepanuu ynpas-
neHns kopabném BanentuHa BraguMupoBHa BBINOTHSIIA MEHEE YETKO, YeM
Banepuit ®E€nopoBud, 4TO B U3BECTHOUN CTETIEHH MOXET ObITh OOBSICHEHO
OTCYTCTBUEM IPOYHBIX MpodhecCHOHAIBHBIX HaBbIKOB. B.B. TepenikoBa He
nMena CIeNUaTbHOW JETHONW MOATOTOBKM, a OBLIA JIMIIb CIIOPTCMEHOM-
nmapamrrorucToM. OHa YCHENIHO BBIMOJHMIIA ITOJIETHOE 3aJaHMe, JT0Ka3aB
BO3MOKHOCTh OCYIIIECTBICHHSI KOCMHYECKHX IOJETOB HE TOJBKO MYKUH-
HaMH, HO U JKEHIUHAMU.

Ionéramu KK «BocTok-5» u «BocTok-6» 3aBepiiuics Tan UCHOIb-
30BaHUs JaHHOW CepUH OpONTAIBHBIX anmapaToB «BocToky.
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HUCCJEJIOBAHUS UHCTUTYTA ABUALIMOHHOM
MEJIUIIUHbI HAKAHYHE BEJIMKOM
OTEYECTBEHHOW BOMHBI
A.A. MenenkoB, M.A. MuioBaHOBa

WHCTUTYT aBHAlMOHHONW MeINIKHB BoeHHO-Bo3aymHEIX cmit Pabo-
ye-kpecTbsaHcKoM KpacHoil apmun nMm. akanemuka W.II. I1aBnoBa, coznmaH-
Heli B 19351, Kak «ABHAIMOHHBIM  HAyYHO-HUCCJIEIOBATEIbCKUI
caHUTapHbIH MHCTUTYT Paboue-kpectbsHckod KpacHoi apmum» U mouny-
YUBIIUI Takoe HauMeHoBaHue B 1936 r., cuuTancs «eHTPOM aBHALlMOHHO-
MeIMLUHCKON MbIcIWy». HampaBneHus ero ucciefoBaHuil HakaHyHe Benu-
kot OTeuecTBEHHOW BOMHBI B HAYYHOW JIMUTEpAType JOJKHBIM 00pa3oM J0
CHUX TIOp HE MPEACTABICHBI, T.K. HCCIICIOBaHMS ObUTH 3aKPBITHIMU U HX pe-
3yNIBTATHI ITyOJIMKOBAINCH B COOPHHUKAX ¢ TPU(OM CEKpEeTHOCTH. B cBsi3m ¢
9THM aKTyallbHO MpPEICTaBUTh HalpaBlIeHUs HcciaenoBaHuil HMHctuTyTa
AaBUALMOHHON MeIuIHbl HakaHyHe Benukoil OredecTBEHHOHM BOWHBI C
ya€TOM paHee 3aKphITHIX ITyOIMKannii y9€HbIX HHCTUTYTA.

ITpoBoanmele B MHCTHTYTE HMCClIeOBaHMs, OBUIM HETIOCPEICTBEHHO
HanpaBsJICHBl Ha IOBBILICHHE OOETOTOBHOCTH M 00ECIIOCOOHOCTH aBHAlNU
3a cuér yuyéra ncuxo(U3nOIOTHIECKHX OCOOEHHOCTEH JNETHOTO TpynAa MpH
0TOOpE U MEIUIIMHCKOM OCBUIETEIbCTBOBAHHUHU JIETHOTO COCTaBa, TpeOOBa-
HUH K UX (QYHKIMOHAILHOMY COCTOSHHIO U OOpPTOBOMY 000pyaoBaHuio. B
TO BpeMs JIETYUK CUMTaJCs BHHOBHBIM B 38% aBapuii B TpaHCIOPTHOMN
aBuaiu 1 B 44% ciyyaeB npu oOy4eHUM B aBHALMOHHBIX IIKoJax. [Ipu
aTOoM 75% BCexX aBapuil MPOUCXOAMNIO NpH Nocanke. B 25% asapuii B npo-
necce yuyeOHO-00eBOW MOAroTOBKM M B 16% aBapuii B y4eOHBIX HOnETax
MIPUYMHAMU SIBISIINCH HETPaBUIIbHAS OLIEHKA PACCTOSIHUI M BBICOTHI TIONETA
U TIOCJIEAYONIME OIIMOKN NMpU BBIPaBHUBaHWUHM camoiéra. CuuTanock, 4To
9TO CHEICTBHE HEJOCTATOYHOrO TIa30Mepa, HapYIIEHHH MpPOCTPAHCTBEH-
HOW OpPUEHTHPOBKH U MPaBUI MOJETA. B CBSI3U ¢ 3TUM NPOBOAMINCH HCCIIE-
JIOBaHMSI W pa3palaTbiBajuCh TpeOOBaHMS K OpraHaM 3peHus, clyxa,
(YHKIMOHAIBEHOMY COCTOSIHUIO JIETYMKA U €ro MPpOo(ecCHOHAIBHO BaKHBIM
Ka4yecTBaM.

HVccrnenoBanus 3Toi HanpaBiIeHHOCTH B VIHCTUTyTE BBIOIHSIINCH B
HHTEpecax M3yYeHHs OCOOEHHOCTEW W YIYyYIICHHS YCIOBUH BOCIPHATHS
mon€THO nHpopManuu. OCHOBOH 3THX HCCIEIOBAHUI SBHUINCH PE3yIbTa-
THI BBISIBJICHUS CBSI3H JIETHBIX NMPOUCHIECTBUH C OLIMOKaMU BOCIIPUSTHS U
OILIEHKH BO3/YIIHOW OOCTAHOBKHM, IPUYMHON KOTOPBIX SBUIJINCH HAPYIICHHS
L[BETOBOTO BOCIIPHATHS ITIPH HEIOCTAaTOYHON OCBEHIEHHOCTH NpPHUOOpPHOI
JOCKH. B cBsi3u ¢ 3TMM 00OCHOBBIBAINCH TPEOOBAaHUS K OpraHam 3pEeHUs
KypPCaHTOB TIpH UX OTOOpE B JIETHBIE YYMIIMINA U IIPU OCBHUETEIILCTBOBAHUH
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NETHOTO cocTaBa Iocie 3a00JeBaHUM, pa3padaThIBaIICh METOABI Bpadeod-
HO-JIETHOW 5KCHEPTH3Bl M PEKOMEHAINH 10 YIETY HHANBUAYAIbHBIX MCH-
X0(U3NOTIOTHYECKUX 0ocobeHHOCTeH KYpCaHTOB. Onpenensumch
po¢eCCHOHATIBHO BaXKHBIE TPEOOBaHMS K JETUYMKAM OOMOapANpOBOYHON U
UCTpeOUTENFHON aBHai. MHOTO BHUMAaHHS YIEISUIOCH BBISIBICHUIO NPH-
3HAKOB YTOMJICHHS M THEPEYTOMIICHHUS JETHOTO COCTaBa M OOOCHOBAHHIO
METOJIOB MPEIYNPEeXACHNUs CHIKEHHST X paborocnocobHocTH. Pazpabarsi-
BaJlaCh METOJOJIOTHSl HCIIOJIb30BaHMSI OapoKaMep B HHTEpEcax OIIEHKH
(YHKIIMOHAIBHOTO COCTOSIHHS, BO3MOXKHOCTEH oOpraHm3Ma JETYMKA U
YCTOWYMBOCTH K BBICOTHOMY (akropy. I3ywanace CBSI3b HEpBHO-
TICUXMYECKOTO COCTOSIHUSA JIETYMKA C €ro ONIMOOYHBIMHM JEHCTBHSAMH M
npodeCCHOHATBHON HaAEKHOCThIO. OOOCHOBBIBAIMCH METOJBI «HEPBHO-
MICUXWIECKOH MPO(IIAKTHKI» B aBHALHH.

Bonpoit Uk paboT BEIIIOIHEH B HHTEPECAX HCCIEIOBAHUS CITyXO-
BOW (YHKIIMM JETYNKA U OLECHKH BIMSHHS MOBBIIICHHOTO YPOBHS IIyMa B
KaOWHE Ha BOCTIPHUATHE PEe4H U panroodMeH. PazpabarsiBasuch TpeOoBaHU
K OpraHaM CiIyXa, METOJNKH €TO NCCIICIOBAHHS U OLECHKH. YK€ B TO BPeMs
MIOHMMAJIach BaXXKHOCTh OOECIICUCHHSI NPOCTPAHCTBEHHOH OpPHUEHTHPOBKU
JIéT4MKA B NOJIETE. B CBA3M C 3TUM pa3BOPauUBaIUCh UCCIIECJOBAHUS 110 BbI-
SIBJICHUIO (DAKTOPOB, BIMSIONIMX HA IPOCTPAHCTBEHHYIO OPHEHTHUPOBKY
néruyrka, ocobeHHO mpH mosiérax no npubdopam. [IpakTuueckoe 3HaueHHE
JUIsl obecrieyeHns: 0E30MacHOCTH MOCAIKU UMEH MCCIIEOBAHUS BOCIIPHSI-
THS TETYUKOM CUTHAJIBHBIX OTHEH aspojpoma. Heobxomumo ObII0 ycTaHO-
BUTH TIOPOTH UX BOCHPHSTHS B YCIOBHAX CJA00W OCBEIMIEHHOCTH, BIMSIHUE
Ha OIpeJIeNICHHE BBICOTHI MOJIETA M YAAIEHHOCTH, a TaKKE OCOOCHHOCTH
BOCIIPUSTHS OTHEH Ipu paboTe B IPOOJIECKOBOM PEXUME.

BaxHBIM HampaBiIeHHEM SBUIIOCH M3Y4YEHHE BIMSHHSA HEPETPY30K U
YKauMBaHUS Ha pabOTOCIOCOOHOCTH NéTunka. VceaenoBauch MeXaHU3Mbl
HapyIIEHUs] TIPOCTPAHCTBEHHONH OPHEHTHPOBKH HPH BO3JCHCTBHM YCKOpe-
nuii Kopronuca, cBsi3u BeCTHOYIJISIPHOTO arnmapara ¢ napacuMIIaTH4ecKoi
CepIAeUHO-COCYIUCTON cucTeMaMu. Pa3pabaThIBalUCh MEpONPHATHS IO
npoUIAKTHKE BO3AYIIHOW Oosie3Hu. M3ydyannch OCOOEHHOCTH KOCTHOMU
IIPOBOJIMUMOCTH B CBS3M C BUOPAIIMOHHOM YyBCTBUTEIBHOCTBIO U €€ BaXKHO-
CTBIO JId BCACHHUA pa111/1006MeHa B YCIIOBUAX MOBBIIIIEHHON IIYMHOCTH.
Pa3pabaTsiBanych peKOMEHAAIUH M0 YIYYIICHHIO JIAPUHTO(OHOB, MCIIOIb-
3yEMBIX ISl TIEPErOBOPOB YJICHOB DKHIIAKEH, CO31aBAIMCh MPOTHUBOIIYM-
HBIE CpeJICTBa IS MPOGHMIAKTUKY YTOMIICHUS U TIepeyTOMIICHUS JIETYNKOB.

Hakanyne Benukoil OreuecTBeHHOH BOitHBI MHCTUTYT aBHAIMOH-
HOW MEIMIMHBI CBOUMH pa3paboTKaMHU W PEKOMEHIALMSIMU BHEC BECOMBII
BKJIa]] B TIOBBIIIEHHE O0ECIIOCOOHOCTH OTEUECTBCHHON aBHALIMK U TIOBBIIIIE-
HHE paboTOCIIOCOOHOCTH JIETHOTO COCTaBA.
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HNEPCIIEKTHUBbBI NCIIOJIb30BAHUSA METOJA
OTOAKYCTHYECKOM YMUCCHUH JIJII HEUHBA3ZUBHOM
OLNEHKHW MU3MEHEHWSA BHYTPUYEPEITHOI'O JABJIEHUA

B PAMKAX PABOT I10 MEJUIIUHCKOMY
CONPOBOXXJIEHUIO KOCMUYECKHX MOJIETOB
W.B. PykaBumnukos, E.C. Tomunosckas, E.3. Curanesa

@DakTOopbl KOCMHMYECKOIO IOJIETA, ACHCTBYIOIUE Ha 4YEIOBEKAa B
YCJIOBUSIX HEBECOMOCTH, ONPEIEISIIOT IIMPOKUI KPYyT BOIIPOCOB NMpoduiak-
TUKW BO3HUKHOBEHHS U MEIUIIMHCKOTO COMPOBOXKIEHHS COCTOSIHUH, yrpo-
YKAIOIUX 3/I0POBBI0 KOCMOHABTA.

B mocnennee Bpems B MyOnMKamusAx aMEpUKaHCKUX CIICIHAINCTOB
OMHCBIBAETCS HAIMYHME Yy HEKOTOPBIX WIEHOB 3KHNaxed MexayHapoaHon
kocmudeckor cranimu (MKC) mocnie JJIMTENBHBIX MONETOB H3MEHCHHM
3pUTENBHBIX (YHKIMH M OTEKA COCOUKA 3PUTEIBHOTO HEPBA IJ1a3a, KOTOPHIE
MOTYT CBHJETEIbCTBOBATh O IOBBIICHUH BHYTPUYEPEIHOTO JaBJICHUS
(BY/J) B ycnoBusx HeBecoMOCTH. OZJHAKO B MCCIIEAOBAHUSX, BBITOJTHEHHBIX
Ha 00e3bsHAX B KOCMHYECKOM MoJiETe OnocmyTHHuKa «broH-6», ObLTO 3ape-
THCTpUpOBaHO yMepeHHoe nosbimenne BUJI (o 25-30%) nump B Hauanb-
HOHM cTazuu Nos€ra ¢ TEHIACHIMEW K BO3BPALICHUIO HAa IPEAINOJIETHBIN
YPOBEHB B XOJi€ IEpBOM HeAenu 1noiéra. IIpoTHBOPEUNBOCTD BBIIIEONIUCAH-
HBIX JIaHHBIX BBIABHTAeT 3aJady BBIICHEHHs XapakTepa m3MeHeHus BUJ]
IIpU BO3JIHCTBIM (DAaKTOPOB KOCMHUUYECKOTO 1oéTa. [loaToMy B HacTosee
BpeMs1 OOJIbIIIOE BHUMAHUE CHEUAINCTaMHI KOCMHYECKOW MEIUIUHBI yie-
JSIeTCsl TIONCKY W pa3paboTKe HEWHBAa3WBHBIX MeTOn0B oueHku BUJl s
N3y4eHUs 3TOro heHoMeHa.

Lenbto pa3paboTku MeTOAa HEMHBa3UBHOU peructpanuu BU/ ss-
€TCd MUHUMU3ALMs PUCKOB, CBA3aHHBIX C INPOBEICHHUEM HHBA3MBHOIO U3-
MEpEeHHsl, YTO MOXET YIPOCTUTh W  TOBBICHUTH 3(P(PEKTHBHOCTH
HCTIONB30BaHUs 3TUX METOJIOB.

OmHUM M3 TMEpCHEKTHUBHBIX METOJOB HEWHBA3WBHOW pPErHCTPALUU
BY/] moxer ObITh peructparms oroakyctmdeckoil samuccuu (OAD). Us-
BECTHO, YTO JKUAKHE CpPellbl BHYTPEHHETO yXa TeCHO CBSA3aHBI C CyOapaxHo-
HWIATBHBIM MPOCTPAHCTBOM TOJIOBHOTO MO3Ta IOCPEACTBOM CIyXOBOTO M
BECTHOYIISIPHOTO BOJONPOBOJIOB YJIUTKH, B PE3YJIbTATE YEro MHIPEIUEHT
BHYTPUYEPEITHOTO JaBJICHUS TepenaéTcs Ha BHYTPUIAOMPHHTHOE JIaBJICHHE
(BJI). B skcnepumeHTax ¢ OJHOBPEMEHHOI WHBa3MBHOW perHCTpalueit
BY/] u peructpauueil mapamerpoB OAD B Xol€ HEHPOXUPYpPrHUECKHX
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omeparyii ObIIO MOKA3aHO, YTO U3MECHCHUE JIaBJICHHS JTUKBOPA MOXKET OBITH
OTIpE/ICIICHO HEMHBA3MBHO C IMTOMOIIBI0 MeToga OAD.

UccrenoBanne n3menennit BUJl mytém perucrpamun OAD MeTonoM
DPOAE (Distortion Products Otoacoustic Emission) ObUTO HCITONB30BaHO
(paHIy3cKMMH CHEIUAINCTAMU B YCIOBHAX MapabOJIMUecKoro IMmojéra Ha
9Tarne KpaTKOBPEMEHHOH HEBECOMOCTH.

B Hacrosiimee Bpemsi BeqyTCs HM3BICKaHUS 1O pa3pabOTKE MeToja
s dexruHoit onenkn BU/] ¢ ucronp3oBaHHEM U3MEPEHUIT BHYTPHUIIA3HO-
T'O AaBJIE€HHUS, OLEHKH MO3TOBOTO KPOBOTOKA M COCTOSIHUSA IIUCTEPH MO3Ta.

Lenbro HacTosimei paboOTHI SABISETCS OTPAOOTKA METOIUKH OLIEHKU
BY/I ¢ ucnonp30BaHneM OTOAKyCTHYECKOH sMuccuu. B HacTosei padbore
ucnonb3oBaica Metoq OAD ¢ perucTparyeil JMEeKTPUIECKOro OTBETa yIUT-
ku BHyTpeHHero yxa DPMC-OAD (Phase Shift of Microphonic Cochlear
Potential) mpy M3MEHEHHMHM IOJOXKEHWS Tela YEJIOBEKa W HAXOXKICHHS B
YCIIOBHSIX MOZCTHPYEMOW MHUKpOTpaBUTANHN (7-94acOBOH M 3-CyTOYHOM
«cyxoit mmmepcun» (CH)). B uccnenosannu npussiio ydactae 13 3mopo-
BBIX HCTBITaTeNeli-n100poBONBIeB B Bo3pacTe oT 19 mo 26 mer (cpenHmit
BO3pacT 22 roja).

Pe3ynbTaThl HcCeNOBaHUS BBIIBIIM TEHACHIMIO K YBEIHYCHHUIO
capura (a3pl OTOAKyCTUYECKOTO OTBETa NMPH W3MEHEHHH MOJIOKEHHS Te-
Jla — OT BEPTUKAIBHOTO K aHTHOPTOCTATHYECKOMY, YTO MOXKET OBITH CBSI-
3aH0 ¢ moBeimieHueM BYJ[. Y BockMU uUcHbITaTeNe HaOII0AAIOCH
nocroBeproe (p<0,05) ysenuuenue capura ¢hazsl OAD oTBeTa MPHU MEPEX0-
JIe U3 TOPH30HTAIBHOTO TIOJIOXKEHUS B aHTHOPTOCTATHIECKOE (B CpEeJHEM HA
4,48+1,5°). V aByX MCHBITATENEH OTMEYANach TEHIECHLHUS K YBEIMYEHHIO
caBura ¢aspl. Y Tpex A00pOBOJIBIEB NPU HM3MEHEHHH IIOJIOKESHUS Tela
HaOII0aNKCh BBINAAIONINE U3 OOIIeH TeHICHIIMY W3MEHEeHHs ciBura Qa-
361 OAD, 4TO, BO3MOXKHO, CBH/ICTEIILCTBYET O BIIMSIHUM TaKUX JIOTIOJHH-
TEJILHBIX (DAKTOPOB, KaK aHATOMHYECKHE OCOOCHHOCTH, MHIMBHAyaJbHas
pEaxIys COCYIUCTOM CHCTEMBI Ha OPTOCTA3 U T.II.

Pe3ynbTaThl UCCIeI0BaHMS MTO3BOJISIOT CUNTATh METOJ] PETUCTPALUN
DPMC-OAD nepcnekTHBHBIM B HEMHBa3UBHOI1 orieHke niapamerpos BU/JI B
YCIOBHSAX MOJCIHUPOBaHUS (HU3UOJOTHUECKUX 3(P(HEKTOB HEBECOMOCTH.
BBuay npeamnonoxeHust 0 HAIMIHH JONOITHUTENBHBIX (DAKTOPOB, OKa3bIBa-
omuX BaUsSHUE Ha m3Mmepenus BUJl meromom OAD, mpeamnonaraercs 10-
MOJHUTh JaHHYI0 METOAMKY H3MEPEHHUEM BHYTPUIJIA3HOTO JaBICHUS U
JAHHBIMU O BHYTPHUMO3TOBOM KPOBOTOKE, T.K. BO3MOXKHBI Pa3JIM4Us B OIO-
CpenoBaHHOM perucrpauuu nokaszaresneii BUJl, ¢popMmupyembix cucremoit
MO3TOBBIX LUCTEPH U CUCTEMON MO3IOBBIX apTEpHil.
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MOYKHO JIA UBBEXKATH KJIMHUYECKA 3HAUNMOM
BHYTPUYEPENMHOW T'MIEPTEH3UA
U OTEKA 3PUTEJIbHOT'O HEPBA
Y KOCMOHABTOB B JUIMTEJbHONU HEBECOMOCTH
MLIL. Ky3smun, T.U. Mopesa, C.H. /lannnmues

Panee (1964-80rr.) B skcnepumenTtax ¢ 120-cyTodHOW aHTHOPTO-
CTaTUYECKON T'MIOKMHE3HEeH C yrioM HakjiIOHa TOJIOBHOrO KOHIa Tena -8°
HaM{ Y HCHBITATeNeH-100pOBOIbIEB OTMEYAIIOCh YBEJIMYEHHE KaauOpa
apTepuil 1 0COOEHHO BEH CETYaTKH. B dKCIIEpUMEHTax ¢ 30HJUPOBaHHUEM
IIPAaBOTO MpeICEepAns U BEepXHEH JTyKOBHUIBI SPEMHON BEHbI B aHTHOPTOCTA-
TUYECKOM IOJIOKEHHUHU YeJIOBeKa 0TMEYaJoCh MOBBIIICHUE AaBICHUS KPOBU
B JIYKOBHIIE SIPEMHOH BEHBI U BEHO3HOE MOJIHOKPOBHE CETUATKH IJ1a3a, YTo
KOCBEHHO YKa3bIBa€T Ha MOBBIIICHHE BHYTPUUIEPEITHOTO AABICHUS MO THUITY
THIIEPTUAPATAIMN TOJOBHOTO Mo3ra. Ha OCHOBE 3KCIIEpHMEHTAIBHBIX HC-
ClIeIOBaHUM OBUIM Pa3pabOTaHBl M YCHENIHO OCYIIECTBISIOTCS JI0 HACTOS-
IIEro BPEMEHH CPEACTBA MNPOQHMIAKTUKHA HEOJAronpHsATHOTO BIIMSHUSA
nepepacnpenieieHisl KPOBH JKHIKHUX CpEl OpraHu3Ma B KpaHHAJILHOM
HalpaBJICHUH U MTOBBIMICHNS BHYTPUIEPEITHOTO JaBICHUSL.

B 1992 r. Bo Bpems mojéra o0e3bsiHbl Ha OuocmyTHUKe «KocMoc-
2229 6b110 IPOU3BECHO NPSAMOE U3MEPEHNE BHYTPHUUCPEITHOTO 1aBJICHNU,
KOTOpO€ OBbUIO TIOBBIIICHHBIM B TEYEHHE BCEro TOJIETa C TEHICHLUUEH K
CHUXEHHIO K 6-M CyTKaM MoJiéTa, He JOXOJs JI0 HCXOIHOTO ypoBHS. B akc-
NIEPUMEHTAaX C 7-CyTOUHON «CYXOM MMMEPCUEN» METOJOM YJbTPAa3ByKOBOU
Jonrieporpaduu perucTpUpoOBaIN Y HCHbBITATENeH-100pOBOIBLEB JTHHEH-
HYIO CKOPOCTh KPOBOTOKA IO MarkCTPaJILHBIM apTepHsIM M BEHAM T'OJIOBBI.
BrlsiBnieHO 3amejuieHHE JIMHEWHOH CKOPOCTH KpPOBOTOKa IO BCEM Maru-
CTpaJIbHBIM apTepHsM M BEHaM TOJIOBBI, B OOJIbIICH CTENEHNW M3MEHEHUS
KacaJlich BEHO3HOM CHCTEMBI, YTO KOCBEHHO CBHJICTEIHCTBOBAJIO O IOBBI-
IIEHNH BHYTPUYEPEITHOTO /ABJICHUS y YEIOBEKa B YCIOBHSX Iepepacrpe-
JIeNIeHUs KPOBH B KPaHUAJILHOM HalpaBlICHHUH.

IIpu odranxsMonorndeckoM 06caeT0BaHUU 33 POCCHICKHX KOCMO-
HaBTOB, BHIMOMHUBIIMX 40 ATUTENBHBIX (OKOJIO TMOJYrojaa) MoJETOB Ha
MexayHaponuyro kocmmdeckyro crannuio (MKC), cymecTBeHHBIX H3Me-
HEHHUH OCTPOTHI 3peHus, pedpakmuu He Habmromanocs. B 1-3 cyrku mocie
MIPU3EMJICHNS OTMEYAINCh MOJHOKPOBHE BEH CETUATKH Tia3a, CTYIIEBaH-
HOCTH TPaHUI] AUCKa 3PUTEIHLHOTO HEPBA M YCHJICHHE CBETOBOTO pediekca
[JIA3HOTO JIHA, YBEJIHUYEHHE Pa3MEepOB CIENOro MSATHA B IOJIE 3pEHHs, UTO
CBUJETENBCTBOBAJIO O HAIMYUU OTEKA JAUCKA 3PUTENBHOIO HEPBA, KOTOPBIN
HaOJo1aJcs MPaKTHYECKH y BCEX KOCMOHABTOB JJaKe IOCIIE MOJIETOB PO-
JOJKUTENBHOCTIO 10—12 cyTok. V ImATH KOCMOHABTOB MEpUMNANMIIISPHBIN
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OTEK CeTYaTKH IMPONOJDKAI OCTaBaThcad 10 14 cyTok. DTH KOCMOHABTHI
OoupIne Apyrux BBITOMHSIN yIpakHeHHs Ha cTeHae «AREDy, compoBoxk-
JAIOINECs MOBBIIIEHHEM BHYTPHOPIOIIHOTO ¥ BHYTPUTPYIHOTO JaBICHHUS C
MaKCHMaJIbHBIMH Harpy3KaMHu.

OtcyTcTBHE CIydacB BHYTPUUEPEITHOHN I'MIICPTEH3UHU B JITUTENBHBIX
KOCMHUYECKHX HONETaX y POCCHHCKUX KOCMOHABTOB OOBSCHIETCS HCIONb-
30BaHUEM CpEJICTBA MPOQHIAKTUKN HEONAronpusaTHBIX 3((HEKTOB HEBECO-
MOCTH, HalpaBJIEHHBIX Ha YMEHbBIICHHE MpHJINBA KPOBH K TOJOBE, B
YaCTHOCTH, HOLIEHHE MAaH)XeT Ha BepXHeH TpeTu Oenpa, HmepHOIUYECKOe
HCTIOb30BaHUE BAKYyMHOM cucTeMbl «UHOUCY U JPYTUX CPEACTB.

K BOITPOCY O NEPCIIEKTUBE HCCJIEJOBAHUSA
W3MEHEHUWM 3PUTEJBHOI'O HEPBA Y UEJIOBEKA
MOCJIE JUINTEJBbHBIX KOCMUYECKHUX MOJETOB

JL.B. Boiirynesuu, C.H. lanninden

AKTyaJbHOCTh MPOOJIeMbl BHyTpuuepenHoi rumeprersun (BUD) y
YeJI0BeKa B YCIOBHUSX IepepaclpelelicHus] KPOBH B HEBECOMOCTH PE3KO
BO3pOCIIa Mocie 00HAPYKEHHsI aMEPUKaHCKHMU CIIELHAINCTaMH 110 KOCMH-
YecKOoi MeIUIHE MOHMKEHUS OCTPOTHI 3pEHHUs, OTEKOB TUCKA 3PUTEIBHBIX
HEPBOB M TIOBBIIICHUS JIMKBOPHOTO IABJICHHUA y HATH aCTPOHABTOB IIOCIHE
JUINTENBHBIX (70 6 MecsneB) kocmudeckux noiéroB (KII) ma MexnyHa-
poanyro kocmuueckyto crannuio (MKC).

OdTranpmonoramu IlenTpa moaroroBku KocMoHaBTOB uM. FO.A. T'a-
rapuHa u MHCTHTYyTa MeIauKo-Onomorudeckux mpoodieM Poccuiickoir Aka-
JeMUH HayK OTMeEYalicsl TNEepUNaMUIAPHBIA OTEK CEeTYaTKH Yy BCEX
POCCHHCKMX KOCMOHABTOB, BBIOJHUBIINX OJHOKPATHBIC ¥ MHOTOKPATHBIC
KII Ha opbuTanbHeIX cTaHmuax «Camor» 1 «Mup» IPOIOIHKUTETLHOCTHIO
10 437 cyTOK, OTMEYaJICsl HEPE3KO BBIPAKEHHBIH OTEK CETYATKU IJ1a3a BO-
KpYT JHCKa 3pUTEIBHOTO HepBa B mepBrle cyTkH nocie KII, ncuezaBmmii x
3—4 cyTkam mocCienojaEéTHOro nepuoja. Takoi ke CTeNEeHH U IPOIOJIKH-
TENBHOCTHU MEPUITIANMUIAPHBIN OTEK CETYATKU OTMEYANICS U Y KOCMOHABTOB
mocie kpatkoBpeMeHHBIX (10—12 cyrok) KII, ob6ycnoBneHHbIH BO3IeHCTBH-
€M TIONepEYHO HAIPAaBJICHHBIX MEPETPYy30K BO BpeMs CITycKa ¢ OpOWTHI Ha
KocMudeckoM kopabie «Coro3y.

ITpn odranbMonornyeckoM 00CIETOBaHUH TOCHE JUINTEIBHBIX (J10
nonyrona) KIT va MKC y 30 kocMOHaBTOB OTMeHaliCh YBEJIMUCHHE Ka-
m0pa BeH M Hepe3KO BBIPAKEHHBIN NMepUNanuISpHbEIA OTEK ceTyaTku. Ha
3—4 cyTKn BOCCTaHOBHUTEIILHOTO MepHo/ia opTaIbMOCKOINNIECKH OTEK 3pH-
TEJILHOTO HEpBa y)Xe He HaOmoaics, OJHAKO, NP NMPOBEICHUH PYYHOU

135



KaMITIMETPHU OTMEYAIOCh YBEIWYCHHE PAa3MEpoB CIENOro ISITHA B IOJE
3pEHHs], YTO CBUACTEILCTBOBAJIO O HAMYHU CKPBHITOTO IEPUIANHIUIIPHOTO
oTéKa CeTYaTKH, KOTOPBHIH COXpaHsICAd HO0 7 CYTOK BOCCTaHOBHTEIHHOTO
neproja. Y IATH KOCMOHABTOB CKPBITHIH OTEK 3PHUTEIbHBIX HEPBOB, BBIIB-
JISIEMBIN TOJIFKO METOAOM PYYHOH KaMITMMETPHH, COXpaHsIcs 10 14 cyTok
BOCCTAQHOBHTEJIBLHOTO IIEPHOIA.

Takum 00pa3zoM, KaMITUMETPUUYECKOE ONpe/esieHHe Pa3MepoB Ciie-
MOT0 ISITHA B TIOJIE 3PEHHS KOCMOHABTOB MO3BOJISCT BBISABISTH O(PTAIBMO-
CKOMMYECKH HEBUIUMBII OTEK CETUATKU M TUCKA 3PUTEIBHOIO HEpBa.

B HacrosIiee BpeMsi HAMH TPOBOASATCS HCCICIOBAHUS OIS 3PCHHUS
KOCMOHABTOB C aBTOMAaTH3WPOBAHHBIM OMpE/IEICHHEM pPa3MEpOB CIIEIOTO0
mATHa Ha KommbioTepHoMm mepumerpe AP-5000 (SImonwms) mo mporpamme
Threshold Center 2. O6cnenoBanre NPOBOSTCS, KaK MPABHUIIO, HA 7 CYTKH
BOCCTAQHOBHTEJIBEHOTO IIEPUOAA, KOTrJa O(TaIbMOCKONMYECKas KapTHHA
TJIa3HOTO JIHA 0OBIYHO MOJHOCTHI0 HOPMATU3YeTCH.

KomubloTepHas kaMIuUMeTpusi y KOCMOHABTOB 10 U nocie KII mos-
BOJICT OOJIee TOYHO U OOBEKTHBHO OLCHUBATh JHHAMUKY Pa3MEpOB CIIEIO-
ro MIATHa M TEM CaMbIM YBEJIHYUBACT JAUATHOCTHYCCKHE BO3MOMKHOCTH
BBISIBJICHUS] N3MEHEHHUH CETYATKH IJla3a U JUCKA 3PUTENILHOTO HEPBa U SB-
JsieTcsl HeOOXOIUMBIM HCCIIEIOBAaHUEM B AMATHOCTHKE 3aCTOMHBIX SIBICHUN
B INCKaX 3pUTEIBbHBIX HEPBOB IOCIIE JUTUTENEHBIX KOCMHUECKHX MOJIETOB.

MPOBJEMA KOCMHUYECKOM BOJIE3HU JABHKEHUA
1 IPOCTPAHCTBEHHBIX WJLIIO3UIA IPUMEHUTEJIBHO
K HEPCIIEKTUBHBIM ITOJIETAM HA JYHY
N OKOJIOJYHHYIO OPBUTY
9.1. Mannes, E.O. Curanesa

Kocmuueckas Gonesnp awxenus (KBJ]) wmm  «amantaldoHHBIN
cunapoM HeBecomocTn» (ACH) sBisieTcs BaXXKHOM MeINKO-OHMOIOTHYECKON
po6JIeMoi, OrpaHUYHBaIONICH dPPEKTUBHYIO pabOTOCTIOCOOHOCTh KOCMO-
HaBTa B PaHHEM IMEPHOJE ajanTali K HEBECOMOCTH. [I[pHMMEHUTEIBHO K
MEPCIEKTUBHBIM KOCMHUYECKUM ToJéTaM Ha JIyHy ¥ Ha OKOJIONyHHYIO Op-
6uTy ¢ M3MEHEHHOW TpaBUTOMHEPIMAIBHOM cpemoi (1,623 m/c?; To ecTb B 6
pa3 MeHsbIe, 4eM Ha 3emuie), mpobiema BecTHOYISIpHOTO OTOOpa KOCMO-
HaBTOB pe3ucTeHTHBIX K KBJI, poib BeCTHOYNSAPHBIX MEXaHH3MOB B IOJ-
JIep’KAaHUU 3PUTEIEHOW CTAaOWIBHOCTH W 3PHUTEIBHON OpHEHTAUU TpPHU
HApYIICHUH «KaHAJIO-OTOIUTOBOTO B3aMMOJCHCTBHS», INPAKTHICCKH HE
M3y4anack.
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B panee nmpoBeEHHBIX Ha3eMHBIX 3KCIICPUMEHTAIBHBIX HCCIIEOBA-
HUSIX C Y9aCTHEM 3I0POBBIX JOOPOBOJIBLEB M KOCMOHABTOB, COBEPIIMBIINX
MOJETHl Ha OpOMTaNbHON cTaHIMU «Mmup», OblIa MOATBEPKACHA MEPCIIEK-
THBa HCTIOJB30BAaHUS MOJEITH «OTOJHUTOBOW Oone3Hu aswkeHus» (OBJ),
BEI3BAaHHOH MPOJIOIDKHUTENBHBIM (110 4 4acoB) BpalICHUEM YeJIOBEKa BOKPYT
TIPOJIONIBHOM OCH BPAIICHHS C YTI0BOH CKOpocThio 24 06/MuH. (144 rpan/c),
B TOPH30HTAIBEHOM (0ch Z) n aHTHOpTOCTaTHYecKoM (-10 rpamycoB) moio-
KeHuH Ha creHne «Bera» mis npornosuposanus KB/l B peanbHBIX ycnoBU-
SIX KOCMHYECKOrO IOJIETA.

Cpenu npyrux NPOTHOCTHMYECKH 3HAUMMBIX Ha3eMHBIX Mojenei
BocripousBenienust pusunonornyeckux 3¢pexroB Kb/l u ACH, cnenyer BbI-
JIeTTUTh: TPOJODKUTENFHOE (10 HECKOIBKHUX YacOB) YKauMBaHUE UYeIOBEKa
Ha 4-IITaHrOBBIX MApAUICIbHBIX KadessiX B TOPU3OHTAIHHOM WM aHTHOPTO-
crarnyeckoM (-10 rpamycoB) MonoxeHHWH, IPeOBIBAaHUE YEIOBEKa B YCIIO-
BUSIX «CYXOTO TIOTPYKEHHS B HMMEPCHOHHYIO CpEmy» pa3IndHOi
MIPOJIOIDKUTENBHOCTH (J10 56 CyTOK BKIFOUHTENBHO).

HanGonpmmit mHTEpEC B 3THX LENAX NMPEACTABISET METOJ IITUTENb-
HOTO BpAIIEHHUs YeJIOBEKa BOKPYT MPOAOJIBHO PACIHOJIOKCHHONW TOPHU30H-
TanbHOM ocu Tena (Z), 0603HAUCHHBIH B AHTJIOA3BIYHONW JHUTEpaType Kak
«barbeque rotationy.

Bonesnp nemwkenus (b/1) pa3BuBaercsi Ipu HEOOBIYHBIX MEpeMele-
HUSX TeJa YesIoBeKa, CIIOCOOHBIX BBI3BATh PACCOTIIACOBAHUE MEXIY BO3HHU-
KalOIIMMH CEHCOMOTOPHBIMH PEaKIUSIMHU («CEHCOPHBIH KOHGIUKTY). Tlpu
9TOM CHTHAQJIBI OT Pa3JIMYHBIX MOJAIBHOCTEH (3pUTENBHBIX, BECTHUOYISIp-
HBIX, IIPONPHOLIETITUBHBIX) MOTYT BXOJUTH B IPOTHBOPEYNE U HE COBIAIAThH
C IpyTUMH{ CUTHAJIAMH WJIN C BHYTPEHHUMH NPEICTABICHUSIMU 0XKHUAaEMOTO
JIBHDKCHUSL.

[MomykpyXHbIE KaHAIBl W OTOJMTOBBIC PEIENTOPHI TECHO B3aHMO-
JEHUCTBYIOT B CTAOMIIM3AIIMK B30Pa TIPH JBMKCHUH T'OJIOBBI B IIPOCTPAHCTBE.
LentpansHas HepBHas cucrema (LIHC) unterpupyer unpopmaimo ot mo-
JYKPY>KHBIX KaHAJIOB (YIJIOBBIX CKOPOCTEH IBIKEHHS T'OJIOBBI), OT OTOJIH-
TOBBIX OPTaHOB (JIMHEHHBIX YCKOPEHUH M TPaBUTAIlMH), OT OpraHa 3peHHs,
TaKTUJIBHBIX OLIYIICHUH. 3pUTEIHHO-BECTUOYIIAPHBIC ITyTH «COTJIACYIOTCSI
C BHYTPEHHEN HEUPOHHOH CETHIO.

Bpamienue BOKpYr TOpHU30HTaJIbHO PAcClOIOXKEHHONW IPOJOJIBHOM
ocu Tena (0Ch Z) BBI3BIBAET CTHUMYJISILIUIO BOJIOCKOBBIX KIJIETOK B aMITyJie
TOPU30HTAJIBHBIX TOJYKPY)KHBIX KaHAJIOB M COOTBETCTBYIOLIYIO BO3OYAH-
MOCTb HEPBHBIX BOJIOKOH BECTHOYISIPHOTO HepBa. BrIcokast BA3KOCTb 3HJI0-
MBI MEXaHUYECKH NpeoOpasyeT CHTHal OT BO3JCHCTBHS YCKOPEHHS B
CUTHAJI, MEPBOHAYAIBHO HPHUOIN3NUTEIBHO IPONOPUUOHAIBHBIH CKOPOCTH
JBIDKECHUS TOJIOBBL. [Ipy MpoJoDKUTETbHOM BpAIlCHHH MEXaHUYecKas d1a-
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CTHYHOCTh KyIyJbl HaYMHAET BOCCTAHABIMBATHCS, U OHA BO3BpAILAETCA B
NepBOHAYAJIbHYIO No3uLMio. [Ipu nponomxkaromnieiicst IOCTOSIHHON CKOPOCTH
BpallleHHs, CUTHAIIBI OT MOJIyKPY’KHBIX KaHAJIOB BOCIIPUHHMAIOTCS TOIBKO B
npenenax 30-60 c, mocie gero obcieayemslii mepectaéT OUTyIIaTh Bpale-
Hue. OTONMNTOBAs MaKyJla MOCTOSHHO CTUMYJHPYETCS B CBSI3H C «PEOPUEH-
Tanue» €€ OTHOCUTEIbHO BEKTOPA TPaBUTALMU, U 3TO HPOTHBOPEYHT
CUTHalaM OT TOPH3OHTAIBHBIX ITOJNYKPYXKHBIX KaHanoB. Tak co3marorcs
YCIIOBHSL JUIA «KaHAJ0-OTOJIMTOBOTr0» KOH(JIMKTA, KOTOPHIA MOXET OBITh
npuanHoit paszsutus BJl, Oonee mpHOMMKEHHOW K MEXaHU3MY DPa3BHTHS
peansHOit KB][. Knaccuueckoe m3ydeHue 3pUTEIbHON OpHEHTAIlMM Ha OC-
HOBE TECTOB C BOCHPHITHEM I'PaBUTALIMOHHON U CyOBEKTUBHOM 3pUTENBHOI
BEPTUKAJIM U TOPU3OHTAIN MPHU MU3MEHEHHUHM IOJIOKEHMS Tela B MPOCTPaH-
CTBE, NOJYEPKUBACT BAXKHYIO POIIb OTOIHTOB.

Bonpmryto mpoGiiemMy 11 JESTETbHOCTH YEJIOBEKAa Ha JTYHHOH ITo-
BEPXHOCTH IPEICTABIAET HEOOXOANMOCTD BBIPAOOTKU ONPENENEHHOTO CTe-
peoTuna OBUTaTENbHONM aKTUBHOCTH B 3TUX ycnoBusX. [Ipm yckopeHun
cBoOomHOTO ManeHus B 1,623 M/c? «COBUHYTH TEIIO C MECTa WM M3MCHUTh
€ro TPaeKTOPHUIO NBIKEHUS» ropasfo jerde, yeM Ha 3emie. IIpu peskom
JIBIDKCHUH TEJI0O KOCMOHABTa MOXKET MOJYYUTh OECHOPSIOYHOE JBHKEHHE,
yale BCero BpamaTreabHoe, Tak KaK UMITYJIbC OUY€Hb TPYAHO HalpaBHUTh 110
JIUHUH, IPOXOoJdIiel yepe3 HeHTp TshkecTH. C yd4EToM TOro, 4To JABHKECHUS
KOCMOHABTOB Ha JIyHe OyayT ocylIecTBIISITECS B CKadaHIpax, YBeIUUUBa-
IOIINX BEC YeJIOBEKA U CTECHSAIOUINX €ro ABIKEHHS, 0TpaboTKa CTepeoTHIia
JBUTaTEIbHOM AaKTMBHOCTH KOCMOHABTOB NPUMEHMTENBHO K YCIOBHSAM
JIYHHOH MOBEPXHOCTH HPEICTABISAIOT CAMOCTOATENbHYIO IpobneMy. JInmb
IMyTéM JOIATUX TPEHHPOBOK C OJHOBPEMEHHBIM CHM)KEHHUEM MpPUIIaraeMbIX
YCHJIMH MOKHO BBIpa0OTaTh CTEPEOTHIl ONTHMAIBHBIX JBW)KEHHH B HYX-
HOM HalpaBJICHUH B YCJIOBUSIX MOHMKEHHOM BECOMOCTH Ha MOBEPXHOCTHU
JlyHsl.

OreHka (hYHKIIMKA PAaBHOBECHUS U OCOOCHHOCTEH BUIaTEIILHOW aK-
TUBHOCTH YeJIOBEKa C MCIOJIb30BaHUEM COBPEMEHHBIX HeHpo(huU3noIornye-
CKHMX TEXHOJIOTHH TIOC/e [JIMTENbHOrO BpalleHHs Ha cTeHae «Beray,
YKauMBaHUS Ha 4-IITaHTOBBIX MapaljieNbHBIX KadelsX WM MOocie Mpoao-
KHUTEIBHOTO NMPEOBIBAaHUSA B YCIOBHSIX UMMEPCHOHHOM Cpebl, MOXET CIIO-
co0CTBOBAaTh BEIPA0OTKE TAKOTO CTEPEOTHIIA IBUKECHUH.

BrimenepedncieHHble  9KCIEPUMEHTAIBHBIE MOJICIM MOTYT OBITh
paccMOTpeHBI KaKk MepCHeKTUBHBbIE Ha3eMHble Mojenu st uzydenus KB/l
0CcOOCHHOCTEW JBHUTaTENIbHOM aKTUBHOCTH YeJIOBEKa M 3pUTENILHOM OpHEeH-
TalUy NPUMEHHUTENBHO K KOCMUYECKUM MosiéTaM Ha JIyHy ¥ Ha OKOJOJIyH-
HYIO OpOHTY.
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MOJEPHU3ALIUS DJIEKTPOHHOM BA3bI JAHHBIX
B CUCTEME ABTOMATHU3UPOBAHHOI'O AHAJIU3A
H30BPAKEHUI MUKPOBHBIX OFBEKTOB
IS IMATHOCTHUPOBAHUSI IMCBUOTUYECKUX
COCTOSIHUM MOKPOBHBIX TKAHE KOCMOHABTOB
3.0. ConoBbéBa, M.A. Ckenuna, S1.®. [Tanuna, B.K. Unbun

[TpoGnema TeKymero KOHTPOJISI COCTOSTHUSI MUKPOQIIOPHI JIUII, HaX0-
JSIIIUXCS B M3MEHEHHOH cpene oOuTaHus (KOCMOHABTOB, BOJOJIA30B, APY-
THX ONEPaTOpPOB IePMETUYHO 3aMKHYTHIX OOBEKTOB), SIBIISIETCSl OJHOW W3
BaOXHEHIINX MPOOJIeM COBPEMEHHON aBUaKOCMUYECKOW MEUIIMHBI, TaK KaK
OTCYTCTBYIOT CPEACTBA €€ ONEPaTUBHOI'O KOHTPOJIS.

CucremMa aBTOMaTH3MPOBAHHOTO aHAIN3a H300paKCHUI MUKPOOHBIX
00BEKTOB OBLTA CO3/1aHa [UIsl PEIICHHUS IPOOJIEMbI ONIEPATHBHOTO KOHTPOJLST
3a COCTOSTHUEM MHKPO(IIOPHI M ONIPEAETICHUSI MUKPOOHOTO CTaTyca ¢ Iebio
PaHHETO BBISABICHUS ITUCOMOTHYECKUX CABHUIOB M CHIDKCHHS PUCKa Pa3BHU-
THSI BOCTIAJINTEIIBHBIX 3a00JIeBaHUI.

Pabota cuctemMbl HOCTpOeHA HA MPUHIKIE TH(POBOH MUKPOCKOIINHI
OKpallleHHBIX 110 ['paMy mnpenapaToB HaTUBHBIX MA3KOB, B3SATBIX U3 pa3iind-
HBIX OMOTOIIOB YeJIOBEKa, U aBTOMAaTHYECKOM paclo3HaBaHUM Ha TMOTy4eH-
HOM HM300pa)KEHUH MHKPOOHBIX OOBEKTOB MO IMPEIBAPUTEIHLHO 3aJaHHBIM
XapakTepucTukaM. Peanuzaiys NpUHLMIA Ha IPAKTHKE TPeOyeT MOMHMO
CTaHJapTHU3aIMK IIpollecca MPUTOTOBICHNUS NPeNnapaToB (HaHECEHHE MaTe-
pHaia Ha MPEeIMETHOE CTEKIIO, ero (PUKCAINIO, OKPAcKy MOIY4E€HHOTO IIpe-
mapara), OJHO3HAYHOTO ONpEACICHHUs HHTEPBAJIOB BapualbeIbHOCTH
IapaMeTpOB ONHMCAHUS KaKAOTO THUIA HCCIENYeMbIX OOBEKTOB M UYETKOM
HACTPOUKH IIBETONEPENAYH B CHCTEME aBTOMAaTU3UPOBAHHOIO aHAIIN3A.

B cBsi3u ¢ 3THM CTana oYeBHIHON HEOOXOIMMOCTH CO3IAHUS 3JIEK-
TPOHHOW 0a3bl JAHHBIX M300paXKEHUH MHKPOOPTaHU3MOB, BXOASIINX B CO-
CTaB KOMEHCAJbHOW MHKPOQIIOpHI, MAaTOr€HHBIX M YCJIOBHO-TIATOr€HHBIX
MHUKPOOPTaHU3MOB, a TAaK)Ke IOCTPOEHHE CTPYKTYpHOH MOAEIH HX 00600-
IIEHHOTO OMHMCAaHUS Ha 0a3e HAKOIUIEHHBIX 3HAHWH CIIEIHATIHCTOB. Taroke
BO3HHUKIJIA ITOTPEOHOCTh cOo3MaHus 0a3bl JaHHBIX M300paKEHHH, OTpakaro-
IIUX CTeHU(HUKY HCCIeyeMBIX OnoTomoB. be3 mo-HacTosmeMy mpeIcTaBy-
TENbHOM BBIOOPKH H300paKeHHMH MHUKPOOPTaHU3MOB, YUHUTHIBAIOIICH
0COOCHHOCTH HMX paclpeAeieHHs 1Mo OHOTOIaM, HEBO3MOXKHO CO3/aTh BBI-
cok03((heKTHBHYIO0 aBTOMAaTH3UPOBAaHHYIO METO/IHKY.

B xozme pemieHus rmocraBlICHHBIX 3a]ad Oblila NMPOBEIEHA MOJIEPHH-
3aLus yKe UMEIOIIENCs B COCTaBe CUCTEMBl aBTOMaTU3HMPOBAHHOTO aHAIN3a
JIEKTPOHHOH 0a3bl JaHHBIX M300paXKEHUH MoJIeH 3peHNsT MUKPOOHOTO Ma3-
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ka. ba3za maHHBIX OblIa MONOJIHEHA MAaTepHaIoOM AJISI IUArHOCTUPOBAHUS
JVCONOTHYECKUX COCTOSTHHN ITOKPOBHBIX TKaHEH y KaHAWAATOB B KOCMO-
HaBThl U KOCMOHABTOB. IIpOBEeIEHHBIN CTATUCTUUECKUNA aHAIU3 FEOMETPU-
YECKUX W THHKTOPHAIBHBIX MPU3HAKOB MHUKPOOHBIX OOBEKTOB IO3BOJIMI
YTOYHHTH TApaMeTphl Hpouenyp oOpabOTKH H300pakeHWH, B YaCTHOCTH
CETMEHTAINH M PACIIO3HABAHMSA, UCIIOIB3yEMBIX NTPH aBTOMAaTHIECKOM aHa-
JIM3€ Ma3KOB.

DnekTpoHHas 0a3a JAHHBIX HAaXOAMTCS B IpOLECCE JAbHEHIIEeTo
HarosHeHus. OHa MO3BOJISIET CO31aBaTh BHIOOPKM MUKPOOHBIX OOBEKTOB
JUIsL pa3pabOTKH HOBBIX aBTOMAaTH3MPOBAHHBIX METONMK. biaromaps Hamu-
YHI0 B COCTaBe€ CUCTEMbl aBTOMAaTH3MPOBAHHOTO aHaNINM3a W300paKeHHI
MHUKPOOHBIX 00BEKTOB TEIEMEAMIIMHCKOTO MOIYJIA, DJICKTPOHHAs Oa3a JAaH-
HBIX MOJKET MIMPOKO HCIIONb30BaThCS MPU IPOBEACHUH KOHCYIBTAIMH U
UL OOYYCHUSI.

OBECIIEYEHUE XU3HEAESITEJIBHOCTU KOCMOHABTOB
TP MEXIIJIAHETHBIX IIEPEJIETAX
O.A. Canpeikun, C.B. ABnees, A.B. IlekneBckuii,
O.B. Kupromun, B.B. Uepémyxun

OoOecrieueHne KU3HEACATECIBHOCTH KOCMOHABTOB Ha IEPCHEKTHB-
HBIX MIJIOTHPYeMbIX Kocmuueckux kopabmax (ITKK) Oyner umers psia oco-
OCHHOCTEH, KJIIOYEBBIMM U3 KOTOPBIX OYAYT SBISTHCS: OTCYTCTBHUE
BO3MOXKHOCTH CpPOYHOTO CITycKa Ha 3eMJI0; HaxXOXIEHHE B YCIOBHAX
0CIa0JICHHOT'O TEOMAarHUTHOTO YKPaHUPOBAHMS OT MOHM3HMPYIOIINX KOCMHU-
YECKUX M3JIydeHUH WU B YCIOBHAX €r0 MOJHOTO OTCYTCTBUSL.

JlonosTHUTENBHBIM (PaKTOPOM, BO3/ICHCTBYIOIIMM Ha KOCMOHABTOB B
IIpoLecce peann3alyu psaa NWIOTHPYEeMBIX KocMudeckux nonéros (ITKID),
OyIeT OTCYTCTBHE MAarHMTHOTO TI0JIS1 (THITIOMAarHUTHBIE YCIIOBHS), KOTOPOE
MOXET OKa3bIBaTh JONOJIHUTEILHOE BpPEIHOE BO3JCHCTBHE, B TOM YHUCIE
yCUIIMBaTh paguoOnosornieckie 3QGeKTbl OT BO3AEHCTBHS HOHU3UPYIO-
LIMX M3IY4YeHUH (BiIMsHUE Ha 3HaueHue koddduimenra moaudukamm s
pacuéra 0600MEHHOM JO3bI U3TYUESHHUS).

B Hacrositiee Bpems Ipy MOJIETaX HA HU3KUX OKOJIO3EMHBIX OpOHTax
pacyérHas roJioBasi paBHOIICHHAs SKBHBAJICHTHAs /10332 M3Jy4eHHsS B He-
CKOJIbKO Pa3 HIDKE IPENeNIbHO JOIMYCTUMOM paBHOLIEHHOHW SKBHUBAJICHTHOM
J03bl  JUIT  TONETOB  NPOJOJDKMTENBHOCTEIO 12 Mec.  corjiacHo
I'OCT 25645.215-85 (ot 0,15Gy n0 0,30Gy). IIpu nonérax B ycIoBUsIX Cy-
IIECTBEHHOTO OCIabJeHns] MO0 OTCYTCTBHSI T€OMAarHUTHOTO SKpaHHWpPOBa-
HUsI PaBHOLICHHAS SKBUBAJICHTHAS 71032 M3JIy4EHUsI, TI0TydaeMas SKUIIaXeM,
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CYIIIECTBEHHO BO3pAacTET, 4TO moTpedyeT BBeaeHUS B KoHcTpykimio [TKK
CIEHaTH3UPOBAHHON MTACCHBHOM (PM3MUECKON 3aIIUTH OT HOHU3UPYIOLIIX
M3IYYCHNH, 0COOCHHO IS [UIMTENFHBIX KOCMHYECKHX MONEToB. JKEcTkne
OTPaHMYEHUS 10 Macce, CBOWCTBEHHbIE [UI1 M3ACIMH  PAKETHO-
KOCMHUYECKOH TEXHUKH, MOTPEOYIOT YTOUHEHNSI METOJUK pacuéra paguarii-
OHHOTO BO3ACHCTBHUS HAa SKUMAX C LENBI0 ONTHMH3ALNH AaCCUBHON (HU3H-
yeckoit 3amuthl dkunaxka IIKK. Ha nganHOM sTame MOMXHO BBIIENUTh
CleyIolIe HallpaBIeHUs UCCIIEJOBaHUI B JAHHOM HaIpaBICHUN:

— YTOYHEHUE MOJEeNeH raJakTHYeCKHMX KOCMUYECKHX JTyded U coll-
HEYHBIX KOCMUUYECKUX Jy4eH;

— yTouHeHue mMozeneil usnydenuit B oouraemom otceke [TIKK c yué-
TOM 3KPaHUPOBKU KOHCTPYKIIMEH U IreHepallui BTOPUYHOTO H3ITyUeHHUS;

— yTOuHEeHHEe KO3((HUINEHTOB KadyecTBa HOHHM3UPYIOMIETO H3ITyde-
HUS;

— YTOYHEHHE KOX(PPHUIHUEHTOB MoAu(UKanuu il pacu€ra 0000-
IEHHOW J03bI U3Iy4YECHHUS.

OcoOeHHOCTH KOCMHYECKHX TOJIETOB, IPUBEAEHHBIC BBIIIE, 3HAUH-
TEJIFHO YCIIOXKHSIOT BBITIOJIHEHHE 3a7ad MEJHKO-OMOJIOTHYecKoro obecre-
yeHHs1 kKocmuueckoro moséra. IIpm peanmmsanum IIKII Ha xocMOHAaBTOB
OynyT AeHCTBOBAThH JIOMOJHUTENbHBIE (DAKTOPhl KOCMHYECKOTO IIOJIETa,
HETOCPEIICTBEHHO OKa3bIBAIOIME BIMAHUE Ha MX OPTaHM3M (THIIOMArHWUT-
HBIE YCJIOBHSI), TaKKe CYIIECTBEHHO BO3pPAcTET Bo3neiicTBHe psaa dakro-
pOB, MPUCYLINX COBPEMEHHBIM KOCMHMYECKHM IOJIETaM (BO3/AEHCTBHE
MOHM3HMPYIOIINX HW3JIyYeHHH, INCUXOJOTHYeCKHi ctpecc W T. A.). Cymie-
CTBEHHO BO3PACTYT PUCKU IOITYYEHUS TPaBMbI, CBSI3aHHBIE C AEATEIbHO-
CTBIO KOCMOHABTOB, B TIEPBYI0 OdYepelb Ha MOBEPXHOCTH JIyHBI
HeB03MOXKHOCTB CPOYHON IBaKyallud KOCMOHABTa Ha 3EMIIIO B ClIydae KpH-
TUYECKOT0 YXYALIEHHS COCTOSIHUSA €T0 30POBbs 3HAUUTEILHO YBEIMUUBAET
PHUCK IJIs )KHM3HU KocMoHaBTa mpu peanusanuu [IKII, cBsa3anHbIX ¢ nonéra-
MH 3a MpeJIeNIbl HU3KUX OKOJIO3€MHBIX OpPOUT.

B Hacrosmiee Bpems mpoOieMa pa3BUTHA M TEUCHHS B YCIIOBHSIX
KOCMHYECKOT0 MOJETa Pa3InYHbIX 3a00JI€BaHUI MPAKTHUECKH HE OCBEIle-
Ha. JIn9 TOATOTOBKHM YCOBEPIIEHCTBOBAHHON CHCTEMBI MEAHWKO-OHOJIOTH-
YeCcKOro oOecneueHus! JUINTENbHBIX KOCMIYECKHX MOJIETOB C BBICOKOM CTe-
MIEHbI0 ABTOHOMHOCTH HEOOXOAWM KOMIUIEKCHBIA aHaJ W3 BO3MOXKHBIX I1a-
TOJIOTUYECKUX  COCTOSHUM B  paMKaX CIELUAIbHOW  MPOrpaMMEI
HCCIIeJOBAaHUH, OXBAThIBAIOLIEH: N3yUyeHHE TUIOBBIX MAaTOJOTHYECKUX MPO-
LIECCOB; aHAJIM3 W NPOTHO3MPOBAHUE Pa3BUTHs Hanbosee BEpOSTHBHIX 3a00-
JIeBaHMIf; pa3padOTKy  yCOBEPILICHCTBOBAaHHBIX METOJOB  JHMAarHOCTHKH
HerocpeacTBeHHO Ha 6opty ITKK; paspaboTky MeTon0B jedeHus, BKI0Yas

141



OKa3aHUe YKCTPEHHON MEAMIIMHCKOW TOMOIIU HEIOCPEICTBEHHO Ha OOpTY
IIKK.

Tospko Mo pe3ynbTataM THX HCCIEIOBaHHH MOTYT OBITH pa3pabo-
TaHbl KOHKPETHbIC MNPEIOKEHHS 10 Pa3BUTHIO CHUCTEMbI MEIMUIIMHCKOTO
obecrieueHrss M OMPEAEIEH COCTAB TEXHUYECKUX CPEICTB, MPEAHA3HAYCH-
HBIX JUIA AWATHOCTHKH W JICUEHHS BEPOSATHBIX 3a00JeBaHWil (TpaBM) Ha
6opty IIKK npu orpanHndeHHOM B3aUMOJCHCTBUH C Ha3eMHBIMU MCIHIIAH-
CKUMH CITyK0amu.

OCOBEHHOCTHU KOPOTKOJIATEHTHBIX
(CTBOJIOMO3I'OBBIX) CJIYXOBbBIX BBI3BAHHBIX
IMOTEHIIUAJIOB Y YEJIOBEKA ITPU MOJEJIMPOBAHUU
OTOJIUTOBOM BOJIE3HU JABU/XEHUS, BBI3BAHHOM
MPOAOJIKUTEJBHBIM BPAINEHUEM BOKPYT IMPOJOJBHO
PACHOJIOKEHHOM (OCb 72) TOPU30HTAJIBHOM OCH TEJIA
E.D. Curanesa, O.11. Mannes

B Hacrosimmee BpeMsi B KaueCTBE OOBEKTHBHOTO HEMHBA3MBHOTO MeE-
TOJIa OLICHKH (PYHKIIMOHAIBHOTO COCTOSIHHSI CTBOJIAa TOJIOBHOTO MO3ra IpH-
3HAH METOJ PEruCTpPAlUd KOPOTKOJIATEHTHBIX CIIYXOBBIX BBI3BAHHBIX
MOTEHLAJIOB YeJIOBEKa, IIMPOKO MCIOJIB3YEMbId B KIMHHUKE JJIS JAUArHo-
cTHKM 3a0onieBaHuil neHTpanbHOW HepBHOM cuctemsl (LIHC). B neiipodu-
3MOJIOTMYECKUX  HMCCIIEAOBAHUSX MHOTHX aBTOPOB  MOKa3aHO, 4YTO
HapyIlIeHHe HEeBPaJbHOW aKTHBHOCTH CTBOJIa T'OJIOBHOTO MO3ra HaXOAMT
00BEKTUBHOE OTPAKCHHE B N3MEHEHHH XapaKTEPUCTHK KOPOTKOJIATEHTHBIX
(cTBOIOMO3rOBBIX) BEI3BaHHBIX NoTeHIMAN0B (KCBII) B cBS3u ¢ mIMPOKUM
MIPEACTaBUTENILCTBOM M MHOTOSAEPHON aHATOMHUYECKOH CTPYKTypoH cCiry-
XOBBIX IIyT€H B CTBOJIE, YTO IO3BOJISIET HE TOJBKO OLEHUTH (YHKIMOHAIb-
HOE COCTOSIHHE CTBOJIa B IEJIOM, HO M OINPENEINTh YPOBEHb BO3MOXHBIX
HapyUICHUM.

C npyroif CTOpoOHBI, B CTBOJIE MO3Tra B IIpeAeslax CPaBHUTENBHO He-
OONBLIOr0 aHATOMUYECKOI'O IPOCTPAHCTBA COCPEJOTOUCHO MHOMKECTBO
KM3HEHHO BKHBIX siJIep U MPOBOJAIIKX myTeil. [Ipu 3TOM npencTaBuTesb-
CTBO BECTHOYJIPHOTO aHAJM3aTOpa B CTBOJIE MO3Ta BeChbMa 3HAYMTEIBHO.
BecTuOynsipHple CUMOTOMBI NPHU MOPAaXEHHUSIX CTBOJIA TOJOBHOTO MO3Tra
SIBIISIFOTCS YaCTHIM MAaHH(ECTUPYIOIIMM CHMIITOMOM.

Kak u3BecTHO, y JIMI] C HAJIMYUEM CHMIITOMOB OOJIC3HM JBMDKCHHMS
(bJ]) nabmronaercss HECKOJIIBKO KapJIUHAIBHBIX CHMIITOMOB BETETATHBHBIX
paccTpoicTB (MIOTOOT/ENEHNE, TOIIHOTA, PBOTA), YTO MO3BOJIMIIO CIIELHA-
JICTaM IPEATION0XKHNTh, YTO NpH BJ] mponcxonur akTuBamus BeCTHOYIIOBeE-
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TETAaTUBHBIX IIyT€H B Pa3IMUYHBIX CTPYKTypax CTBOJA TOJIOBHOTO MO3Ta,
HHUCXOAAIINX ITyTeH OT KayJalbHOTO BECTHOYIISIPHOTO sIIpa MPOIOITOBATO-
r'O MO3Ta.

@dyHIaMeHTaNbHbBIE MEXaHW3MBl Pa3BUTHS KOCMHUYECKOH O0Je3HH
nekeHnst (KBJI) cBsi3aHBI ¢ TeOpHel «CEHCOPHOTO KOH(IMKTAa», COTIIACHO
KOTOpOH B HEBECOMOCTH NIPH HAKJIOHAX T'OJIOBBI aCTPOHABTA OT IOIYKPYXK-
HbIX KaHatoB B [IHC mpuxomsT THUNWYHBIE CUTHANBI, XapaKTepHBIE IS
(YHKIIMOHUPOBAHUS B YCJIOBHSX 3€MHOW I'paBHTAallMH, B TO BPEMsS Kak OT
OTOJIMTOBBIX OPraHOB NPUXOAT U3MeHEHHbIE curHaisl KB/1.

OOpatHast kKapTHHa HaOIroaeTcst Ha 3eMile IPH BPallleHUH YeloBeKa
BOKPYT' IPOJIOJBHON OCH TeJla B TOPU3OHTAJIBHOM I0JIOKEHUH (OCh Z), 1o-
Jy4YHUBIIICe Ha3BaHHE B aHTJIOSI3BIYHOM JIUTepaType Kak «barbeque rotationy.
Bpamienne BOKpyr rOpH30HTAJIBHO PAacIlOI0KEHHOH MPOJOIBHON OCH Tena
(ocb Z) BBI3BIBAECT CTUMYIIMIO BOJIOCKOBBIX KJIETOK B aMITyJie TOPH30H-
TIBHBIX TOJYKPYXKHBIX KaHAJIOB U COOTBETCTBYIOLIYIO BO30YIUMOCTH
HEPBHBIX BOJIOKOH BECTHOYIIIPHOTO HEpBa. BrICOKas BA3KOCTh 3HAOIUMEI
npeoOpa3yeT CHrHaJ OT YIJIOBOTO YCKOPEHHS B CHUTHAJ, NPUOIM3HUTEIHHO
MIPOTIOPIIMOHANIBHBII CKOPOCTH JBIKEHUS TOJIOBHL. [IpH mponomkarormeics
MOCTOSTHHOM CKOpOCTH BpallCHUA, MCXaHHUYCCKad J3JJaCTUYHOCTL KYITYJIbI
HAuMHAeT BOCCTAHABIMBATHCS, M OHA BO3BPAILACTCS B IEPBOHAYAIBHYIO
no3unuoo. Takum 00pa3oM, CUTHAIBI OT MOJYKPYKHBIX KaHAJIOB BOCIIPH-
HUMAIOTCs MpuOIM3uTEeNbHO B mperenax 30-60 c, mocne vero obcenenye-
MBIl mepecTaéT ouyllaTh BpalieHue. Bmecre ¢ TeM OTONMTOBas Makyia
TIOCTOSTHHO CTUMYJIUPYETCS B CBSI3H C «pe-OpHeHTalHei» €€ OTHOCUTEIILHO
BEKTOpa TPaBUTAIMH, YTO MPOTHBOPEYHUT CHUTHAJIAM OT TOPU3OHTAIBHBIX
MIOJYKPY’KHBIX KaHaJoB. Takum 0Opa3oM, CO3JarOTCS YCJIOBHS OIS «KaHa-
JI0-OTOJINTOBOT0» KOH(IIMKTA, KOTOPBIH MOXET OBITh MPUYMHON Pa3BUTHS
BA.

B HacTosimmeMm cooOIeHNH TPEICTaBIeH PETPOCIICKTHBHBIN aHAIN3
onenku KCBII y 7 3mopoBbix o6cnenyembix B Bo3pacte oT 21 g0 48 ner, 10
W TIOCIIe BpallleHHsl Ha SKCIIepUMEHTalbHOM cTenze «Bera-5». Ctenn obec-
NeYrBajl BPallCHUE YeIOBEKa B TOPU30HTAIBLHOM IOJIO)KEHHH BOKPYT TPO-
JIOJILHOW OcH Tena («Io OCH Z») C YIIOBOW, CTYNEHYaTO W3MEHSIOIIEHCS
CKOpPOCTBIO B nama3oHe oT 16 g0 36 o6/muH. Llens uccnenoBaHus mpeay-
cMaTpHUBaJia U3y4eHUE MPOIODKUTENBHON (TPEeUMYIIECTBEHHO OTOIMTOBOMN
CTUMYJISIIMKM) Ha (YHKIIMOHAJIBHOE COCTOSIHUE CTBOJIA T'OJIOBHOTO MO3Tra
METOJIOM PETUCTPALM KOPOTKOJATEHTHBIX CIYXOBBIX BBHI3BAHHBIX MOTEH-
muasnoB (KCBII). MakcuMaibHasi IpOJOIKUTENBHOCTS BPAIEHHS B CTEH IS
«Beray» cocrasusiia 2 yaca.

KCBII ocymectBisiiach MO CTaHAAPTHOM METOAUKE, B COOTBET-
CTBUHM C TPHHATOW B 3JekrposHuedanorpadpuun (I3I) MexayHapomHOH
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cucremoir «10-20», ¢ MCHOIB30BaHHEM KOMIBIOTEPHBIX cucTeM «Tracor-
3400»u «Tracor-3600» (CLLA) no BpamieHus U CIyCTS 5 MHHYT IOCTE 3a-
BEpIICHNSI BPALICHNUS, IPH HAXOKAEHUN 00CIIETyeMOro B JIO)KEMEHTE CTCH-
Jla B TOPH30HTAIILHOM ITOJIOKEHUH.

VY CTaHOBIIEHO, YTO OBYXYacOBOE BpallleHHE B FOPH30HTAIBHOM IIO-
JOXKEHUN (OKPYT OCH «Z») COMPOBOXAAIOCH HOCTOBepHBIM (p<0,05) yBe-
JI4YeHueM JaTteHTHbIX neproaoB (JIIT) Bcex komnonentos KCBII (naunnas
c Il nmuka), a Takxe yBeIH4eHHEM MeKNMHUKOBBIX nHTepBaioB (I1I-V,IV-V n
I-V) ¢ mpu3HakaMu JAECHHXPOHHU3AaLMK BBHI3BAaHHOI'O MOTEHIMAaa (paciien-
JICHUE TIMKOB M MX HeCTaOMIbHOCTH). Brrasinenusie m3meHenns: KCBIT cu-
JICTENILCTBOBAJIM 00 M3MEHEHWH HEBPAJbHOW IPOBOAMMOCTH Ha ITOHTO-
Me3eHIe(paTbHOM YPOBHE CTBOJIA U MOTJIH OBITh OTHEeceHHI K Il cremenu
IUC(HYHKIMH CTBOJIA MO3Ta.

CtBoOX MO3ra, 00ecIeYnBaoInil IIMPOKHUE BO3MOXKHOCTH TSI B3aH-
MOJEHUCTBHS BeCTHOYISIPHBIX aQepeHTHBIX CUTHAJIOB C CUTHAJIAMH JPYTHX
MOJANBHOCTEN, UTPAET BAKHYIO POJIb B MEXaHU3ME aJaNTally 4eJI0BeKa K
YCIIOBUSIM, MOJEIHUPYIOINM (u3nogorndeckue 3¢(dexTs! HEeBECOMOCTH.
Perucrparus KCBIT MoxeT OBITh 3()()eKTHBHO HCIIONB30BaHA B LEISAX ME-
JUIMHCKOTO KOHTPOJISI COCTOSIHUSA 3/I0POBbsl KOCMOHABTOB M JUIA AajbHEH-
1iero u3yueHus Mexanuzmos pa3Butua Kb/ u «amanTannoHHOro CHHIApOMa
HEBECOMOCTH.

OCOBEHHOCTHU NOBEJEHMUS MNJIOTOB
B DKCTPEMAJIBHOW CUTYALIUA

nu HCI/IXOI[I/IAFHOCTI/I‘{ECKI/Iﬁ IMPOTHO3
T.A. KpanuBnuukas, JI.B. Kpanuuuukast

MeauumuHCKOEe OCBHJIETENECTBOBAHNE ABHAIMOHHOTO TIEPCOHANA BO
BpaueOHO-NETHRIX JKcmepTHHIX Kommcecusax (BJIDK) mpemycmarpuBaet
NICUXOJIOTHYECKOE TECTUPOBaHUE. Pe3yIbTaThl 3TOr0 UCCIEAOBAHUS YUUTHI-
BaroTCsl Bpadamu-skcrepramu BJIOK (HeBposorom, TepaneBTOM) WM SB-
JAIOTCSI OCHOBAaHMEM JUISI HANpaBJICHUS OCBUAETEIBCTBYEMOIO Ha
KOHCYNBTAIMIO K Bpauy-nicuxuarpy. OJHAaKO AJIs CHEeIHaINCTOB, 3aHMMa-
IONIUXCSl M3YyYEHHEM pOJM YeJIOBEYEeCKOro (hakTopa B BO3HHKHOBEHHHU
ABUAIIMOHHBIX TPOUCIIECTBUH, MPEACTABIAET HHTEPEC BO3MOXKHOCTH IPO-
THO3UPOBAHUS MOBEJCHHS WIEHOB YKUMNAXKEH BO3AYLIHBIX CYJOB B IKCTpe-
MaJIbHOW CUTYyallHH.

B HacrosimieM cooOlieHNH NpoaHaIn3uPOBaHbl PE3YJIBTATHI NICHUXO-
JIOTHYECKOTr0 00CIIeIOBAaHMS BYX ITHJIOTOB MPU MEIUIMHCKOM OCBHIETEIb-
ctBoBaHuu B BJIOK u noseneHue ux Bo BpeMs SKCTpEManbHOM CUTYaIUH.
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B mepBom ciyuae, y komanmupa BosxymHoro cyaHa (KBC) mpu
TICHXOJIOTHYECKOM O0O0CIIEJOBAaHUN OBUTH BBISBICHBI BBICOKHE ITOKA3aTEIN
UHTEIIEKTa («3PHUTENBbHO-TIPOCTPAHCTBEHHBIN» M «UHCIOBOI» TECTHI CO-
craBmu 142 u 150 cootBercTBeHHO). OHAKO TPU WCCIETOBAHUU JTHYHO-
ctu mo Meroanke CTaHIAPTH3MPOBAHHOTO MHOTO(AKTOPHOTO METona
nccnepoBanus amgHocTH (CMWJII) aBykpaTHO OBIIM MTOTYy4YEHBI HEIOCTO-
BEpHBIC OTBETHI, YTO CBUJETEIHCTBOBAIO O TOM, YTO HCCIEAYyeMbIH ObUI
«3aKpBIT» K IPOLEAYpEe TECTUPOBAHMUS, BCIEICTBUE YEro OBUIM HCIOJB30-
BaHbI JOTOJIHUTEIILHBIE METOIbI 00CIIEI0BaHMS JINUHOCTH: METOJ ITOPTPET-
HBIX W LBeTOBBIX BBIOOpPOB (CoHam u Jlomep COOTBETCTBEHHO) B
KOMITBIOTEpHOM BapuaHnte, pazpadoranHoM JI.H. Cobunk. 1o pe3ynbpratam
oOcnenoBaHusi ObUT BBISABICH aKLIEHTYHPOBAHHBIA MPOQHIb JINYHOCTH.
W3yyeHne MOTHBAIIMOHHOW HAIPaBICHHOCTH, HHANBUIYaIbHOTO THIIA pea-
THPOBaHMUS, CTHIS OOIIEHUS, PEakIWy Ha CTPECC, XapaKTEPHCTHK H 0CO-
OeHHOCTEH XapakTepa M THNA AE33aNTALUH MO3BOJIIN MPOTHO3UPOBATH
IIPU TICHXO-3MOIMOHAIBHOM HANpsDKEHUH Y JAHHOTO IHIIOTa BO3MOXKHOCTD
Pa3BUTHS JETIPECCUBHON PEaKIUH, TPEBOKHOCTH, aCTEHUH, TPYAHOCTH CO-
LUAJBHON aJlaNTalyy ! T.11.

Pe3ynbTaThl NCHXOJIOTMYECKOTO 00CIIEJOBAaHHSI BTOPOTO MUJIOTA BhI-
SABUJIM CHUKCHHUC KOHICHTpAallUM BHHUMaHHA, CKOPOCTHU MBIIJICHUA, TEMIIA
paborocnocobHocTu. B muceMenHoMm 3akirouenuu ncuxosor BJIOK ore-
HHUJI KOIT'HUTHUBHBIC q)yHKIlI/II/I HUXKC CPCAHETO YPOBHA U HE PEKOMCEHAOBAJ
IepeyynBaHue ero Ha HOBYIO TeXHUKY. OZHOBpEMEHHO OB Ha3HAYEH I10-
BTOPHBIH OCMOTp y TICHXOJIOTa M HeBpoJsora 4epe3 3 Mmecsna (Ha JaHHOE
oOcreoBaHNe MMIOT HE SIBUJICS). AHAJIN3 JINYHOCTHOTO MPOQMIIS BTOPOTO
mtota o Metoauke CMMUIL moka3piBan aKIEHTYHPOBAHHBIA MPOQIIIE,
SMOIMOHAIBHYIO HECTaOMIBHOCTh, CHIDKCHHE COLMAIbHOW aKTHBHOCTH,
MHTPOBEPTHPOBAHHOCTh, MHIWBUAYAIN3M, COMHEHHS B CBOMX BO3MOXKHO-
CTSIX, CKJIOHHOCTh K KOJICOAHUSIM HACTPOCHHMS, K COI[MAIBHON aJanTanu 1
ap.

Ilpu ananuze xomuccueid MeXrocyaapCTBEHHOTO aBUALMOHHOTO
KOMUTETA ACATCIIBHOCTHU YJICHOB JKHUIIAXKa B peaHLHOﬁ 3KCTpeMaHbHOI>'I CHu-
Tyalnuu ObIJIO yCTaHOBJIEHO, uTo noBeneHne KBC oTnnuanochk UMIMyIbCUB-
HOCTBIO, HCBO3MOKHOCTBIO HHTeraHBHOﬁ OLICHKHU BO3HUKIIIEH CUTyalluu.
ITpu 3axoxe Ha mocanky y KBC orMewanich mpu3Haku 3aTOPMOKEHHOCTH,
HEKOTOPOH pPacTEepsIHHOCTH, HEYBEPEHHOCTH. B ciiokuBIIEHCS cuTyaunu
KBC He nposiBHII JINIEPCKUX W OPTaHU3ATOPCKUX Ka4ECTB, KOTOPBIMH JI0JI-
’KeH o0jajgaTh KOMaHIMp. BTOpoil NHMIOT B 3KCTpEeMalbHOW CHTyaluu
MIPAaKTHYECKH OTCTPAHMJICS OT JESTEJLHOCTH, INPOSIBUI MacCUBHOCTh, HE
BHEC CYIIECTBEHHOIO BKJIaJla B pa3pellieHne NpoOJIeMbl, IPeICTaBIIsBIICH
Ha TOT MOMEHT NPSIMYIO YTpo3y KU3HH ISl SKUIIaXKa U 1TacCakUpOB.
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OrcyterBue munepckux kadects y KBC u BToporo nwiora 3acTaBu-
JO B3ATh YIpPaBICHHE CHUTyalMeil Ha ceOs Oonee CHIBHYIO JIMYHOCTb
(mTypMaHa), IeITeIbHOCTh KOTOPOTO B COCTOSHUH CTpecca, TAakKe OKasza-
JIach HEOCTATOYHO 3(PPEKTUBHOI.

Takum oOpa3om, YriayOnE€HHOE IICHXOJIOTHYECKOe OOCIeIoBaHHE
MIO3BOJIMJIO NIPOTHO3UPOBATH MOBEJICHUE WICHOB dKHIIaXKa B SKCTPEMalIbHON
curyauud. JlaHHBI 3KHMIaX, B CHIIY IUIOXOTO ICHXOJIOTHYECKOTo mojadopa
U KOHTPOJISI, TP BO3HUKHOBEHWH SKCTPEMAaIbHOW CHUTYallMH AEHCTBOBAJ
HENpOAYKTHBHO. PeKoMeHaum ncuxosiora B OTHOIIEHWH BTOPOTO MUJIOTA
He OBbIIM YYTeHBI PYKOBOACTBOM aBHAKOMITAaHWHU. BakHO MOAYEpKHYTb, YTO
OTCYTCTBHUE IITAaTHOTO IICUXO0JIOTa B aBHAKOMIIAHUAX OTPULATEIHHO CKa3bl-
BaeTcsl Ha nmoAdope M IcHxoyiornyeckoM obecrieueHnn 3(deKkTHBHON aesi-
TENBHOCTH JIETHOTO COCTaBa.

HHOPACTPYKTYPA YUETA
YEJOBEUYECKOI'O ®PAKTOPA B ABUAIINU
H.M. KoznoBa, A.A. MenecHKOB

Coznanue 00pa31ioB BOOPY>KEHUS U BOSHHON TEXHUKH, KaK U APYTou
HAYKOEMKOW BBICOKOTECXHOJIOTHYHOW TEXHHKH, CIOCOOHOH BBIACPKATH
KOHKYPEHILIMIO Ha MUPOBOM PBIHKE, BO MHOTOM O0ECIIEYHMBAETCsl IIPUMEHE-
HHUEM WHHOBAI[MOHHBIX TEXHOJIOTMH, B TOM dYHCJE y4&Ta TNCHXOJOTHH U
BO3MOXHOCTEH 4enoBeka. Takoi y4€T MOBBIIIAET HANEKHOCTh U KOHKYPEH-
TOCIOCOOHOCTh aBHAIIMOHHON TEXHUKH M 3(P(PEKTUBHOCTh €€ MPUMEHEHHUS.
CoBepiIeHHIO JETYNKOM OLIMOOYHBIX M HECBOCBPEMEHHBIX JEHCTBUIA CITO-
COOCTBYeT HEJIOCTATOYHBIA YYET ero ICUXOJOTMH M BO3MOKHOCTEH NHpH
CO3IaHUM M JKCIIIyaTallid aBUALMOHHON TEXHHMKH, a TaKXKe B Ipolecce
MOJrOTOBKH, TPEHHUPOBKH M OLEHKE FOTOBHOCTH K BBIIOJIHEHUIO MONETA.
[Mo3ToMy MHXEHEPHO-IICUXOJIIOTHYECKOE M SPrOHOMHUYECKOE MPOEKTHPOBA-
HHE M03BOJISIET CYIECTBEHHO MOBBICUTh 0€30MaCHOCTb MOJIETOB, KAYECTBO
MOJITOTOBKH, TPEHUPOBKU U PabOTOCHOCOOHOCTh JIETHOTO COCTaBa M CO-
KpaTUTh CPOKU OCBOEHHMS HOBOW aBUALIMOHHOW TEXHUKH.

WHxeHepHass ICUXOJIOTHS W 3PrOHOMMKA PacIoJjlarairoT J10CTaTod-
HBIM apCEHAJIOM TEXHOJIOTUH TCUXO(U3NOIOTHIECKON ONTHMHU3AIINH aJIro-
PUTMOB, CPEICTB M YCIIOBHH AeATeNbHOCTH NéTynka. OCHOBHas mpobiema,
caepxuBatomas ux (g QexTHBHOE MCIOIb30BaHNE B aBHAIMHM, BbI3BaHA OT-
CYTCTBHEM OpPTraHM3alMOHHOI CHCTEMBI oOecrieueH st Hal&KHOCTH JETHOTO
COCTaBa, peau3yrolell KOMIJIEKCHBIM MOAX0] K B3aMMOCBSI3aHHOMY IpH-
MEHEHHIO 3TUX TEXHOJIOTUH Ha dTanax NPOeKTUPOBAHMS U B MPOILECCE IKC-
IUTyaTalliy aBUAIIIOHHON TEXHUKH.
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B cBs3u ¢ 3TUM BO3HHKAET MOTPEOHOCTH B CO3JAHMHU YCIOBHH IS
oOecrieueHns: HHHOBAIIMOHHOTO Y4€Ta YeI0BeYecKoro (akropa B aBHAIWH,
(dopmupoBaHus ero MH(PPaACTPYKTypHl, obecrednBaromeil pa3paboTky co-
BPEMEHHBIX 00pa3l0B aBUAIIMOHHON TeXHUKH. OCHOBHBIMH 3JIEMEHTAMH €€
SIBIIIIOTCSL:

— METOIOJIOTHS WHHOBAIMOHHOIO y4€Ta deJIOoBEYeCKOro (akropa
IIPU CO3JIaHHUHU U B NIpOLEcce IKCILTyaTallud aBUALIMOHHOM TEXHUKUY;

— TEXHOJIOTMH, METOJBl U CPEJCTBA OLEHKH M IPOrHO3a MCUXO(U-
3MOJI0IMYECKOM HANEKHOCTHU JIETHOIO TPY/1a;

— TeXHHYECKOe, TPeHAXEPHOE, anmapaTypHOe OCHAIIEHHe U WHPOp-
MalMOHHOE 00ecIeYeHNe UCCIIe0BaTEIbCKUX OpraHu3aluii 1 HHKEHEPHO-
MICUXOJIOTUYECKUX U IPTOHOMHYECKHX J1a00paTOpHid Ul NPOBEACHHS HC-
ClIeI0BaHMi, 0000IIEHNS 1 aHAN3a UX PE3yIbTaTOB;

— CIIENMAJIICTHI B 00IaCTH y4€Ta 4eI0BeYecKoro (hakTopa, BIaicto-
e METOAAMHU MHKEHEPHO-TICUXOJIOTHYECKOTO M HPrOHOMUYECKOTO IMpo-
€KTUPOBAHUS aNTOPUTMOB, CPEICTB M YCIOBUH JETHOW NEATEIBHOCTH, a
TaKKe OILEHKU €€ HanpsDKEHHOCTU M 3(h(heKTHBHOCTH;

— HOPMAaTHUBHO IPAaBOBBIE JOKYMEHTBI, PErIaMEHTUPYIOIUE COAEP-
XKaHHe, MOPSAAOK M O00BEM NPOBENEHHS IPrOHOMUYECKHUX HCCIIETOBaHMM,
9KCHEepPTH3 U Pa3paboTOK B MpoOLECCe CO3MAHUA U IKCIUTyaTaI[i aBUALMOH-
HOU TEXHUKH;

— HAay4YHO-TIPAaKTHYECKUE UCCIIEIOBaHUS U Pa3pabOTKH, MPOBOJUMBIC
B UHTEpECax U3y4YEHUs 3aKOHOMEPHOCTEH JIETHOU JEATEIbHOCTH, CO3/1aHuUs
MHHOBALMOHHBIX TEXHOJIOTHH yu€Ta 4eJ0BeUecKOro (pakTopa M MX HpPaKTH-
YECKOTO HCIIOJIb30BAaHUS Uil OOecredeHHs ICUXO(U3HOIOTHUECKOM
HaJIEKHOCTH JIETUNKA;

— CHCTEMa OpraHM3allid 3PTOHOMHUYECKUX HCCIENOBaHMNA U pa3pa-
OOTOK, CO3/IaHMsI M OXPaHbl MHTEIUICKTYaJIbHOM COOCTBEHHOCTH B 00JaCTH
yuéTa 4esoBedecKoro akropa u e€ BOBICUYEHHS B XO3IHCTBEHHBIH 000POT.

B HacTosiiee BpeMs BO BCEX 2JIEMEHTAX CTPYKTYPbl UMEETCS CYILE-
CTBEHHOE OTCTaBaHME OT COBPEMEHHBIX TpeOOoBaHHUH U Bo3MoxkHOCTEeH. Co-
3/laHMe WHHOBALIMOHHOM MH(pacTpyKTypsl yuéra YenoBeueckoro (akropa B
aBUAIMK HEBO3MOXKHO 0€3 MPUAAaHUS 3TOMY HANpaBIEHUIO NPHOPUTETHOTO
XapakTepa IIyTéM HPUHSATHA COOTBETCTBYIOUINX OPTraHM3aIlMOHHBIX M (H-
HAHCOBBIX pEIIeHUH. DTH pemeHns JOJDKHBI KacaThCs, MPEXKAE BCEro, Cy-
IIECTBYIOIUX OpraHU3alUi, YYpeXICHHH W 3aBEACHHUH, CHOCOOHBIX
paclIUpUTh, YCUIUTh U NPUAATh YCKOPEHUE NHHOBALIMOHHOMY YUETY 4elo-
BEYECKOro (pakTopa B aBHAIIHH.

B nenom, mpemyioxkeHHbIH 1moaxo] K (OpMHPOBAHHIO M Pa3BUTHIO
nH}pacTpyKTypsl 3PEKTUBHOTO yUETa YeIOBEYECKOro (haKTopa B HHTEpe-
cax aBHMAIlMM W €ro MpakTHYecKas pealu3alus OyIyT CIiocoOCTBOBAaTh CO-
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3MAHUI0 KOHKYPEHTOCIIOCOOHOH OTEYeCTBEHHON aBHAIIMOHHON TEXHUKH
Pa3IMIHOTO HA3HAYCHUS.

HUHTEIPAIOUA MEAUKO-BUOJOTUYECKOT' O
N COIUAJBHO-IICUXOJOTNYECKOI'O OBECIIEYHEHUA
JETHOI'O COCTABA 1 KOCMOHABTOB
E.B. bapsi6buna, A.A. Meaenkos, H.JI. MocksuueBa, T.b. HectepoBuu

IMpodeccun nétumka ¥ KOCMOHABTa OTHOCATCS K OCOOOMY BHUAY
TPYIOBOH JESTENIFHOCTH KaK MO COAEPKaHWIo, TaK M IO YCJIOBHUSIM OCY-
mecTBieHns. OHa NpeAbsBISET NOBBIMICHHbIE TPEOOBAHUS K YPOBHIO HMX
MOJIrOTOBKH, TPO(ECCHOHATLHO BaKHBIM KayecTBaM JHMYHOCTH, (QyHKIMO-
HaJIbHOMY M TICHXOJIOTHYECKOMY COCTOSIHHIO, TICHXO(HU3NOIOTHIECKUM pe-
cypcaM M pesepBaMm opraHm3ma. [Ipodeccun omacHbl M3-32 BO3MOKHBIX
TParm4ecKuX IOCICACTBHH OTKAa30B TEXHWKH M aBapHi C JIETaTeIbHBIMU
anmapaTaMy WM KOCMHYECKUMH KOPaOJsIMH W PHCKOM [UIS 3[0POBBS H
KM3HU JETIMKA U KocMoHaBTa. OnHako 3TH mpodeccun BocTpeOOBaHBEI B
COBPEMEHHOW KM3HU, 0€3 HUX HEBO3MOXKHO PEUIEHHE MHOTHX TPaHCIOPT-
HBIX, OOOPOHHBIX, YKOHOMHUYECKHX, IKOJOTUUECKHX, HAYYHBIX U JPYTHX
3a1a4. ABUACTPOCHUE U KOCMUYECKas ASATEIIbHOCTh PACCMaTPUBAIOTCA KaK
MIPUOPHUTETHOE HAIpaBJIeHHE WHHOBALMOHHOTO Pa3BUTHS SKOHOMUKH |
Hay4YHO-TEXHUYECKOr0 IIporpecca.

B mHTEpecax noBbIIeHHUS TPOPECCHOHANBHON HAaEKHOCTH JETUNKA
U KOCMOHAaBTa OPraHM30BaHO MEIUKO-OMOJIOTHYECKOE U COIHAIBHO-
TICUXOJIOTHYECKOoe obecnedeHne ux JesresnbHocTu. HeaddekTnBHOCTE 01-
HOTO W3 HaNpaBJICHWH TAKOro 00ECHEYEHUSI MOXKET CTaTh MPHUYMHOW OLIM-
00YHOr0, HECBOEBPEMEHHOTO MIJIM HEONTHMAJIbHOTO AEHCTBUS, CTaBSILETO
TI0J] YTPO3y JOCTHXKEHHE LeJIei NesITeNbHOCTH U Oe3omnacHocTh nonéra. OT-
CIO/1a CIIEIYET, YTO pa3feNbHbIN yIET MEIMKO-ONOIOTHIECKOTO U COLHAITb-
HO-TICUXOJIOTMYECKOTr0 (DaKTOPOB MOXKET He 00ecneuuTh (PyHKINOHAIBHYIO
TOTOBHOCTH JIETYMKA WM KOCMOHaBTa K TMONETY. CylIeCTBYIOUINE METOJIbI
OLIEHKH ¥ TIPOTHO3a Pa3/iebHOrO BIMSHUS 3THX (AKTOPOB HE MOTYT OJIHO-
3HAYHO T'apaHTHPOBATh YCHEUIHOCTh NMPO(GECCHOHATIBHON IESTSIHLHOCTH B
1oJIETe, MOCKOJIbKY Ka)I[bli U3 HUX CIIOCOOCH BIHMATH HAa (pYHKIIMOHAIBHOE
COCTOSTHHE OpraHnu3Ma M B OIpe/ieIEHHbIE MOMEHThI YCUIIMBATh HEraTHBHOE
BJIMSHHME Ha HaAEKHOCTH PO(ECCHOHANBHOM JiesITeNbHOCTH. Be€ 310 03Ha-
YaeT, YTO METO/IbI OLIEHKH BIMSHHS MEIUKO-OHOIOTHYECKOTO U COIHAIbHO-
TICHXOJIOTHYECKOTO (haKTOPOB HA JIETUYMKA WIIM KOCMOHABTA JIOJDKHBI YUH-
TBIBAaTh UX B3aHMOCBS3b, JUHAMUKY BO3JICHCTBHS M PEaKLINIO OPraHU3Ma Ha
UX COYETaHHOE BO3JIEHCTBHE. B cucremMe MeanKo-OMOIIOTHYECKOTO U COLH-
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AJIBHO-TICXO0JIOTHYECKOT0 00CCIICUCHNSI aBUAIMOHHBIX M KOCMHUYECKUX I10-
NETOB 3TH 0OCTOSATENHCTBA MOUISKAT YUETY B 00S3aTEIBHOM IOPSIKE Kak
HAa 3Tane NMpeanoIETHOW MOATOTOBKH, TaK M B MPOILECCE CaMOro MONETa, a
TaKKe B IEPUOJ MOCIEHONETHON peadmInTaIum.

Ha nanéxHOCTh mpodeccHOHANbHON NEATETbHOCTH JIETYMKA HIU
KOCMOHABTa B YCJIOBHSX OBICTPOTEYHOTO DPA3BUTHS 3KCTPEMaIbHOW WU
HEWITaTHOM CUTYyallMH CYLIECTBEHHOE HETaTUBHOE BIIUSHUE OKA3BIBAIOT 3P-
TOHOMHYECKHE HEJOCTaTKH 000PYIOBaHHS M CUCTEM OTOOpaKeHUsI HHPOP-
Malud M OPraHOB YIIPABJICHUs JIeTAaTEJbHBIM amnmnaparoMm. I[lostomy B
MIPOTHO3¢ MPO(ECCHOHANBHON HAAEKHOCTH U NPU aHAIU3€ NMPUYUH OLIH-
OOYHBIX, HECBOEBPEMEHHBIX MJIM HEONTUMAJIbHBIX JACHCTBUI Ba)KHO YUHTHI-
BaTh  OPrOHOMHMYECKHE  HEJOCTATKH  TEXHHUKH, HH(POPMAIMOHHOTO
B3aUMOJACHCTBUS NETUNKA M KOCMOHABTa ¢ OOPTOBBIM 000pynoBaHuEM. B
TIOCJIEIHEE BPEMS B CPEACTBAX M YCIOBUAX NPO(eCCHOHANBHOM e TENbHO-
CTH NETHOTO COCTaBa U KOCMOHABTOB MPOU3OILIH CYIIECTBEHHBIE H3MEHE-
HUS. YCIIOKHSIOTCS HPOrpaMMBl, YBEIUYUBAECTCA MPOAOJDKHTENBHOCTD
MOJETOB. Y CTaHABIMBAETCS JIOMOJIHUTENBHOE 000pynOBaHHE, Tpedyrolmee
JUISL DKCIUTyaTalli¥ HOBBIX 3HAHWN U HABBIKOB. BCE 3TO MOBBIIAET HAMpsI-
KEHHOCTh YMCTBEHHOU JICSITEIBPHOCTU JETYMKA M KOCMOHABTA U TPEOYeT OT
HUX OoJiblleil (YHKIMOHAILHONH TOTOBHOCTH K JESITENLHOCTH U €€ OCy-
LIECTBJICHUIO B YCJIOBHUSIX BO3ACHCTBUS HEOIAronpHuaTHBIX (akTopoB Moié-
Ta. B cB3M ¢ 3TUM TpeOYIOTCS CYIIECTBEHHbIE HM3MEHEHUsS B YpPOBHE
MEJIMKO-OMOJIOTUYECKOTO ¥ COLMAIbHO-TICUXOJIOTHYECKOro 00ecreyeHus
IpodeCCHOHANBHON ESTEIbHOCTH JIETHOTO COCTaBa M KOCMOHABTOB. Bo3-
HHUKaeT He0OXOIUMOCTh NMPOBEAEHHUS KOMIUICKCHBIX HCCIIEIOBAHMN BIHS-
HUSI MEIMKO-OMOJIOTMYECKOTO M COLUAIbHO-TICHXOJIOTHYECKOTO (PaKTOpOB
Ha IPOQECCHOHANBHYIO IEATEIbHOCTh JETYNKA U KOCMOHABTA, OLIEHKH CO-
OTBETCTBUSI Mep NPOMWIAKTUKH M HX 3PPEKTUBHOCTH IO TPeryIpexe-
HHUIO CITy4aeB CHIKEHUsI MPO(ecCHOHANBHON HamE€XHOCTH U pa3paboTKH,
IIpU HEOOXOAMMOCTH, HOBBIX TEXHOJIOTHI COXpaHEHHS 37J0POBbs U paboTo-
CHOCOOHOCTH TIPH BO3JICHCTBUM COBOKYITHOCTH HEOJIArONMpHsATHBIX (akTo-
POB aBMAIIMOHHOTO M KOCMHYECKOTo Tmojéra. CTaHOBUTCS aKTyaJbHOM
pa3paboTKa HOBBIX TEXHOJOTMH MOBBIIMICHUS OE30MacHOCTH MOJIETOB U
HaAEKHOCTH MPO(HECCHOHATBHOMN NeATeNIFHOCTH JETYNKAa M KOCMOHABTa 3a
c4€T yuéra NCUXO(HU3NOIOTHIECKUX XapaKTEPUCTHK W BO3MOXKHOCTEH de-
JIOBEKa Ha CTaIMsAX M 3Tamax pa3pabOTKH W HKCIUTyaTallld aBHAI[HOHHOW M
KOCMHUYECKOH TeXHUKH. HayuHoe compoBoxeHne NnpodecCHOHaIbHON Je-
STENLHOCTH JIETHOTO COCTaBa U KOCMOHABTOB MOKET 00ECHeYnTh HHTErpa-
LU0 IOTEHIHYalla MHOI'MX HAayK M Hay4HO-IIPAKTUYECKUX JUCLMUILIUH B
uHTepecax obecreueHus 6e30acHOCTH MOJIETOB.
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3®PEKTUBHOCTH IPUMEHEHHWA NEPEHOCHOM
BAPOKAMEPHI JIJI1 HOPMOKCHYECKOMI
JEYEBHOM KOMIIPECCUA
A.C. IIaranma, C.M. JIBopHUKOB

B 1918 rogy K.3. IlnonkoBckuit B moBectn «BHe 3emmuy mpemio-
JKIJT HCIIOJIb30BAaTh OapOKaMepHl B LIENIAX 0TOOpA M MOITOTOBKY KaHAUIATOB
JUT KocMHYecKuX mocenenuii. [lepenocnas 6apokamepa (I1BK) npennaszna-
YeHa NI MPOBECHUS CEAHCOB KOPPEKIMH (PYHKIMOHAILHOTO COCTOSIHUS
opraHu3Ma 370pOBOT0 YeJOBEKa B YCJIOBUIX U3MEHEHHI 0apoMeTpuyecKo-
r0 JaBJeHUs PU BOCXOXJICHUU Ha BBICOTY M TIOCTIE TIOTPYKEHUH Ha MaJlblie
TIyOWHBI, a TakXKe JJIs JOIMOJHUTEIBHOH K OCHOBHBIM METOJaM JICUCHUS
BOCCTaHOBHUTEIBHON MPOLEAYPHl Y MALMEHTOB C HAPYIIEHUSIMU MO3TOBOI'O
KpOBOOOPAIICHNS B YCIOBHIX ITOBBIIICHHOTO JAaBJICHUS BO3AyXa METOIOM
HOpMOKcHYecKoit euebnoit komnpeccnn (HIIK).

Ilo nanubiM nokTOpa MeauuuHckux Hayk H.B. Kazanuesoii, HIIK —
3¢ GeKTHBHBIN 1 0e30MacHBI METOJI BOCCTAHOBIICHHSI MO3TOBOTO M MTOYEY-
HOTO KpOBOTOKAa. ITpOMCXOOUT BOCCTaHOBJIEHHE HOPMAJbHOM JIOCTaBKU
KHCIIOPO/ia B MO3T U MOYKH, TJIe UMEETCS aHTUOKCUIAHTHAS CUCTEMA C Me-
XaHU3MaMHU CaMOPETYJISIHHY, 3al[HIAIOIIAMU OT U30BITOYHOIO MOCTYILIC-
HUSI KHACJIOPOJa, CIIOCOOHOTO Pa3pylIuTh MEMOpaHbl KIETOK, HO HET JCro
KHCIIOPO/1a, KaK B MBIIIIIIAX.

Hcnonb3oBanre HEOOIBIIOTO TIOBHIIICHUS BHEIIHETO IaBIECHUS M03-
BOJIIET aKTHBHPOBATh CHUKCHHBIM TPHU JFOOBIX HAPYIICHUSIX KPOBOOOpa-
OICHUS W TPAHCIOpTa KHCIOpOJAa, a TakKKe HIIEMHH MeTaboim3M u
BOCCTaHOBHUTh HAPYLIEHHYI0 MUKPOLMPKYJALHIO, HPEXKAE BCEro, MOYeK.
Hambonee BeposATHON MpHYMHON yrmydmieHUs (QYHKIHH ITOYEK SBIITIOTCS
OPTOCTAaTHUYECKOE TOJIOKEHUE TeNa, TUIEPKAIHUs, CONPOBOXKAAIOIINECS
paclMpeHueM KPOBEHOCHBIX COCYJIOB U YCKOPEHUEM KpoBOTOKa. Bo3moixk-
HBI TaK)K€ TOPMOHAJIbHBIE U HEUPOIHIOKPUHHBIE PEAKIIUU Ha MpeObIBaHNE B
3aMKHyTOM repmoo6bséme [1BK.

C yyactheMm NSTHAALATH TOOPOBOJBIIEB HaMU ObUIM MPOBEACHBI
KIIMHUKO-JTa0opaTopHbIe U (HYU3HONIOTHUECKHE UCCIIeIOBAHUS, KOTOPBIE TO-
Ka3aJId TIOJIOKUTENBbHYIO TUHAMUKY COCTaBa MOYH JIO M MOCJI€ WCTIBITAHHM.
Knnauko-nabopaTopHblii aHaIHU3 Mpo0o, B3SATHIX JI0 U TIOCIIE CeaHca, oKa3all
yJIy4llIEHUE OCHOBHBIX IOKa3aTejeil, a IMEHHO: B MOYe 3HAYUMO CHHUXKa-
JIOCh KOJIMYECTBO 3PUTPOLUTOB U JICHKOLIMTOB, COJIEH U MOUYEBOI KHUCIIOTHI,
a TaKkKe UcUe3an OCNOK W pa3iIM4yHbIC BUIBI HWIHHAPOB (€CIIM OHHU UMETH
MECTO JIO BO3JICHCTBUS).
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MoskHo cnenath 3akitoueHue, uro IIBK Moxer nmpuMeHsaTbes B MO-
JICBBIX, TOMAITHUX W aMOyJIaTOPHBIX YCIOBUSAX U YIYUIICHIS TeMOIUHA-
MHUKH ¥ MUKPOITUPKYJISAIIUAH ITOYEK Yy JIUI] OMTACHBIX Ipodeccui.

METOAUKA ®OPMUPOBAHN S HABBIKA IPUMEHEHMUS
MBIIIEYHBIX TIPOTUBOIEPEIPY30YHBIX IPUEMOB
HA CTATOOPITOMETPUYECKOM CTEHJE
C.M. [IBOpHUKOB

Wpnes co3nanus nepBoil B MUpe LEHTPOOSKHON MAIlMHBI IIPHHAJLJIC-
xut K.O. [nonkosckomy. B 1879 roay o moctpoun e€ u mpoBEN Ha Hei
onbIThl. Bec npimnénka 6su1 yBenuueH B 10 pa3 6e3 BUAMMOTO I HEro
Bpena. B Hacrosimiee BpeMsi BpalleHHe Ha HEHTpUQyre ABIseTcs 00s3a-
TENbHBIM 3JIEMEHTOM B MOJATOTOBKE JIETYNKOB ¥ KOCMOHABTOB.

JIéTunkn cOBpeMEHHOM aBHAIMM TPH BBIIIOJIHEHUH (DUTYP BBICIIETO
MIUJIOTaXKa HCIBITHIBAIOT OBICTPO HapacTarole IMPONOJIbHBIE MEperpy3Kn
10 9g, ¢ nponokuTenbHOCTRIO 10 30 c. be3 cnenuanbHbIX TEXHUYECKUX
CPEICTB 3aIlUTHI U CIIENUAIbHON MOATOTOBKH IEPEHOCUMOCTh TAKHX IEpe-
IPy30K HEBO3MOXHA.

Jns moarotoBku ucnbitatenied OAO «HaydHO-TIpOU3BOACTBEHHOE
npeanpusitie “3Be3na’» K BpameHusM Ha ueHtpudyre (L{dP), yuactByro-
IIUX B UCTIBITAHUSIX HOBBIX 00Pa3IOB CPEJCTB 3alIUTHI, OBIT PeaHUMHUPOBAH
mpoekT «CTaToapromMerpy, KOTOPBINA MPEeACTaBIsAeT co000i CTeHI-TpEeHAXKED
JUI JO3UPOBAaHHOHN CTaTMYECKON HArpy3KH M MpeJHa3HaueH JUIl OLIEHKU U
YKpEIJIeHUsI CTaTUYECKOH BBIHOCIMBOCTU MBIIIL HOT M TOpPCa, a TaKXKe
(opMHpPOBaHUs HaBbIKA WCIIOJIB30BAHMS MBIMIEYHBIX IPOTHBOINEPErPY30U-
HBIX TIPpHEMOB. B ero m3rotoBneHnu ObUIN yYTEHBI KOHCTPYKTHBHBIC H Me-
TOAWYECKHE HEIOCTaTKH MNpeaplaymux wMogeneidl. OminuuaMu  OT
TIPEABIIYIINX MOAENEH SBISAIOTCS: YCTAHOBKA CEPUHHBIX (MOABIKHBIX) TIe-
naneil camonéra, BO3MOXXHOCTh MMHUTAIMHM OOKOBBIX IEPErpy30K, perH-
CTpalsi BEIMYMHBI YCWIMM W CO3JaHHE D3JIEKTPOHHOTO apxwBa Majs
JATbHEHIIeTo aHaIN3a YPOBHS MOATOTOBIEHHOCTH KaX/I0T0 UCIIBITATENIS.

Llenbio HacTOSIIETO WCCIEOBaHHMA ObUla OICHKAa >(PQPEKTHBHOCTH
METOJHMKH TPEHHPOBKH HCHBITaTeneld Ha «CTaTodproMeTpey Ui MOBHIIIe-
HUS CTaTHYECKOW yCTOWYMBOCTH. B MCHBITAHMAX MpHHSAIO ydactue 12 mc-
IIBITaTeNIC-100pOBONBLIEB: OJHA TIpynma — HCHbITatesd (5 4el.),
UMeroIue onelT BpameHusa Ha 1{d u ycnemHo nepeHocslye BpallleHue ¢
nieperpyskoit 9g; Bropas rpyimna — HOBHYKH (7 4ell.), He UMEIOIIUEe ONbITa
Bpamenus Ha L{®. Ilepen HauanoM TPEeHUPOBOK BCE MCHBITATENH MPOLLIN
JKCHEPTHYIO OLEHKY CTaTHYECKOW MBIIMIEYHON BBIHOCIMBOCTH, KOTOpas
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ompefersIachk B MOJOXKEHHN CHAA 110 MaKCHMaJIbHON BEJIMYMHE IHKOBOM
Harpysk.

Kypc tpenupoBku mmutenbHOCTRIO B 10—15 mHEH cocTosim u3 ABYX
stanoB. Ha mepBoM 3Tame B TeUeHHWE MATH JHEH HCIBITATENb €KEIHEBHO
BBINONHAT YNPAXHEHUA C TPEXCTYMEHYATOH IHUCKPETHO BO3PACTAOIICH
cratndyeckoil Harpy3koi BemmauHO# 120, 140, 160 Kre MMTENFHOCTBIO 110
20 ¢ Ha KaXJON CTYNEeHU M C MUHYTHBIM HHTEpBaJoOM Mexxay HuMu. Ha
BTOPOM 3Tare BeJIMYMHA HArpy3KH Ha OTAEIBHBIX CTYNEHsX Oblia yBeaude-
Ha — 160, 200, 240 xrc, BpeMs yaepxaHHUA Ha KaxJIoW cTymeHu mo 15 c.
OOriee BpeMsi TPEHUPOBKH COCTABUIIO 15 MUHYT.

Ha nepBom 3Tane TpeHUPOBOK BCE UCHBITATEIN OTMEUYAIU TPYAHO-
CTH B CHHXPOHHOM BBIJICPXKUBAHUU OJUHAKOBOM Harpy3Kku Ha 00€ MOJBHXK-
Hbele Texand. Ilpu 3ToM BenmuMHA KoJeOaHWII OT 3aJaHHON BEITUYHHEI
HArpy3KH Ha Kaxjaoi ctyneHu coctaBuna 10-15%. Ilpaktuuecku y Bcex
UCTIBITaTee Ha KOHEYHOH CTYNEHW OTMEYalCs TPEMOpP MBI HIDKHUX
KOHEYHOCTEH, OJTHAKO BCE BBIMOIHWIN MIPOOYy B MOIHOM 00BEME. DTH Ipo-
SIBTICHUS] ObUTH OoJiee BBIPAXKEHBI Y OMBITHBIX HcIbITaTeseil. OHM 0OBsCHS-
JH 3T0 c(hOpPMHUPOBABIIMUMCS HABBIKOM CO3MaHMS YCHIMHA HAa HEIOABHKHBIC
NeJlaJid, KOTOpBIE YCTAHOBJICHBI Ha LEHTpUdyre u He TpeOyroT OajaHCH-
poBku. Ha Tperbeii Hepenu BBIPAKEHHOCTh OTMEYECHHBIX OCOOEHHOCTEH Y
BCEX UCTIBITaTeIeH YMEHBIINIACK.

OOcneoBanue mocie Kypca TPEHHPOBKH IMOKa3auo, YTO IMTHUKOBOE
3HAaYCHHE MAKCHMAaJIbHOM CTaTHYECKOW HArpy3K Ha HIDKHHE KOHEYHOCTH,
KOTOPYIO CIIOCOOHBI OBIIIM TIEPEHECTH UCIIBITATENH, BBIPOCIO B CPETHEM Ha
10,9%. Bce ucnpltarenn OTMETHIIN, YTO B MpOLECce TPEHUPOBOK cHOpMHU-
POBAJICS HABBIK NPUMEHEHUsI CTATHYECKOTO MBIIIEYHOTO HANPSDKEHUS HHXK-
HUX KOHEYHOCTEHl M Topca B BBIHY)XIECHHOH mo3e (cuas), B KOTOPOM
HaXOJMTCS HCIBITATENb U JIETYNK BO BPEMS IIEPErpy3KH U IIPH HUCTIOJIB30Ba-
HUU MOABWXXHBIX Nenaieil. MoaenupoBaHue yCIOBHM, IMUTUPYIOILUX JeH-
cTBHE OOKOBOW Meperpy3kd, CYHIECTBEHHO CHHIKAJIO CTAaTHYECKYIO
BBIHOCIIUBOCTE Ha 20—-25%, uTo TpeOyeT JalbHEeHIINX UcCieT0BaHN.

PEIIEHUE 3AJJAY KOCMHUYECKOW ®U3UOJIOT N
METOJAMHA MATEMATHYECKOM BUOJIOTUH
O.1. Opnos, A.B. Cysopos, A.B.[lémun

B pabote «Mexanuka B 6nonorun» (1882; 1920) K.3. [{nonkosckuit
Ha OCHOBE TEOPETHYECKUX BBIBOJOB, 3aMMCTBOBAaHHBIX M3 aHATOMHHU H (u-
3MOJIOTH, PACKPbUl CTPOSHHE OPraHW3MOB M MX CBOMCTBAa B 3aBHUCHUMOCTH
OT Pa3MEpOB U TSDKECTH, IIPU ITOM BBIBEJ COBEPILIEHHO HOBBIE, paHee HEeN3-
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BECTHBIC 3aKOHOMEPHOCTH, KOTOPbIE HAXOAWIN MOATBEPKACHHE B OHOIIO-
run (Jémumn B.H., 2005). Tem caMpiM OBUT yCIIEIIHO TMPUMEHEH KOJIMYE-
CTBEHHBII MOAXOA K W3YYCHUIO AEATEIBHOCTH JKMBBIX OPTaHM3MOB. JTa
paboTa, moTyYuBIIas MOJIOKUTETHHBIN 0T36IB V.M. CedeHOBa, MOXKET CUH-
TaThCsl OAHOW M3 PAHHHUX OTEYECTBEHHBIX pabOT MO MaTeMaTHIECKOW Ono-
nornu. B dactHocTH, B paboTe HamedaTaHo: «OHEpPrHs, MOIIHOCTh
CYIIECTBA, WJIM KOJIMYECTBO BBIJCISIEMON UM MEXaHHMYEeCKOi paboThl B e1u-
HUITYy BpeMEHH (HaIpuMep, B CEKYHAY) 3aBUCUT, MEXy NIPOYHM, HE TOJIBKO
OT COBEPIIEHCTBA MYCKYJa WM JAPYroro ABUraTeIbHOIO MEXaHH3Ma, HO U
OT KOJIMUECTBA MOIJIOMEHHOT0 KUCIOPOAa, epeBapeHHoi mumwu. <...> Ho
JIBIXaTEJIbHBIN MPOLIECC 3aBUCHUT TAKXKE OT KPOBOOOPAILIICHUS.

Jnst peiieHus 3a1a4 KOCMUYECKOH (pU3MOJIOTMU B 4aCTH Kacaroueii-
cs1 kapauopecrupatopHoit cuctemsl (KPC) denoBeka maHHBIA moaxo ObLT
npuMeHeH B MHcTuTyTe Meamko-Ononormueckux mpodmem PAH B xome
Ha3eMHBIX HKCIIEPUMEHTOB, MOJEIHMPYIOMINX MEXIIIAHETHBIC TTOJIETHI (IKC-
nepuMeHTEl «Mapc-105», «Mapc-520» u np.). MeTonsl MareMaTHYeCKOH
Onosnornu ObUTH YCIICITHO MPUMEHEHBI K pPe3yabTaTaM M3MEpEeHHH moTped-
nerns kucinopona (I1K) u BereraruBHOMy uHnekcy Kepmo (MK), Berauncis-
emoMy u3 mapamerpoB remoaunamuku (Kerdo ., 1956; U.Kepao, 2009) B
MoKoe | mpu (PU3NUecKoi paboTe, B TOM YHCIIe TIPH HAXO0XKJCHUH B KOCMU-
yeckoM ckadannpe (Aémun A.B. ¢ coaBT., 2012). JInuTeapHbId U BBICOKO-
quckpeTHbIi MoHuMTOpHMHr MK B paMkKax KOCMHUYECKHX IPOTpaMM
OCYIIIECTBJICH BIIEPBHIE.

[octpoensr maremaTrdeckue monenu 1K mpu nozupoBaHHO# Qu3u-
yeckoi paboTe Bo3pacTaromieil MOIHOCTH. B pesynbraTe mMcciemoBaHUs
CBOWCTB MOJIETIM HalJeHbl paHee HEM3BECTHBIC (PU3MOJIOTHUECKHE 3aKOHO-
MEpHOCTH npoliecca «Harpyska — [IK». BelmonHeHna ctaTuctuueckas u Tel-
JIOPHEpPreTUIecKass MHTepIpeTaluy pe3ynsTatoB usmepenuil [IK B nmokoe u
MakcumanpsHoro ITK (Jémun A.B. c¢ coasrt., 2013). Haiinena momens Kop-
pensamuonHoi cBsa3u Mexny 11K u UK. brarogaps HoBoMy HCIOIB30BaHUIO
cBoiictB UK HalieHbI ¥ N3y4YeHB! HHANBHUIyaJIbHbIE PUTMBI B BET€TaTUBHOMN
pETyISAIUY TeMOJMHAMUKHN, B TOM YHCJIEe CE30HHBIE U cuHomauueckue ([I&-
muH A.B. ¢ coaBt., 2011, 2013). JlokazaHo, 4TO JOJTOBpEMEHHbIE BEreTa-
THUBHBIE PUTMBI HHINBUAYAIBHBI, HO TOAIOTCS KIacCU(UKAIINH HA THIIBL.
Ha ocHOBe mosy4eHHBIX pe3yJIbTaTOB MPEUIOKEHBI CIIOCOOBI ONpeIeTICHUS
YPOBHS (pM3HMOJIOTMYECKOT0 BoccTaHoBNeHUs1 opranusma (Ilarentsr P®
2461353 u 2462180, 2012 r.), HayaTa pa3pabOTKa HOBOTO CIOCO0a KOCBEH-
HoH (pacueTHoit) onieHku [IK u sHeprorpar yenoBeka (CO3JaHbl BBIYHUCIIH-
TENbHbIE IPOLEAYPHI).
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Pesynberatsel cepun pabot aBTopoB 2011—13 rr. MoTyT OBITH IIpUMeE-
HEHBI Ul co3naHus cucteM ynpasineHus KPC ¢yHKuusMu opranusma de-
JIOBEKa, pa3pabOTKU PEXKUMOB TPYHa-OTbIXa KOCMOHABTOB U CIIOPTCMEHOB.

®OPMHUPOBAHUE MOTUBALIUN
K KOCMHUYECKUM UCCJIEJIOBAHUAM
D.0. Xabubymmuna, A.A. MeneHKOB

Ha MexnyHapoaHoil KOCMHUUECKON CTaHLIMM MPOBOJASATCS 3KCIEpHU-
MEHTHI MO OO0CCICUYCHUI0 BO3MOXHOCTH OHTOTCHETHYECKOTO Pa3BUTHI U
PENPOAYKIIMHU Pa3INYHbIX pacTEHUN B yCJIOBUAX HeBecoMmocTu. MccnenoBa-
HUSl HAIPABJICHBI Ha pelIcHHe (YHIAMEHTANBHBIX MPOOJIEM KOCMHYCCKOMN
OHMOIIOTHH U CO3aHUE MEPCHEKTUBHBIX CHCTEM JKH3HEOOeCTIeUeHUS KOCMH-
YeCKUX SKHMaXeH M MEXKIJIAaHETHBIX JKCIenuImi. Takue ucclieaoBaHus
SIBIISTEOTCS TIPOJIOJDKCHHUEM WITH HayalloM MHOTOYHCIICHHBIX Ha3eMHBIX Ono-
XAMHUYCCKUX M OMO(PHU3MUECKIX IKCIEPUMEHTOB 10 BBIPAIMBAHUIO pacTe-
HUI B WHTEpecax co3IaHMs OyAyInX KOCMHYECKHX opamxkepeil. [Tommmo
Hay4YHbIX LEJEeHd OLIEHKH PENpOAYKLHMOHHBIX XapaKTEpUCTUK PAcTeHHUHl B
HEBECOMOCTH, OTPaOOTKH KOCMUYECKUX arpOTeXHUYECKUX MPUEMOB U MPO-
BEJICHUS TCHETHYCCKUX M OMO(PH3NUCCKUX IKCIIEPUMEHTOB 3TH HCCIICI0BA-
HUSI CTAHOBATCS Ba)XHBIM CPEACTBAM INPUBJICUCHUS] BHUMAHUS y4dalIUXCs
CpelmHUX 00pa30BATENBHBIX YUPESKICHHH K KOCMHUYECKOW JesTeNbHOCTH,
BBI3BIBAIOT MHTEpECcax K OMOJOTHHM U Pa3BUBAIOT HCCIEAOBATEIHCKUE CIIO-
cobHocTH. [l TpoBeNeHHS YAacTH OHOJOTHYCCKHX OSKCIIEPHUMEHTOB B
Ha3eMHBIX YCIOBHAX HEe TpeOyeTcss 0COOBIX MaTepHaNbHBIX 3aTPaT M yCIIO-
BHii. B wacTHOCTH, Ha TIEpBOM 3Tare yJaruecs ¢ OOJIBIINM HHTEPECOM 3Ha-
KOMSTCS C OCHOBAMH KOCMHYECKOH OMOJOTHH, UCTOPUEH CTAaHOBJICHUS U
MIPOBEJIEHUS UCCIIEIOBAaHUM 3TON HANPaBJIEHHOCTU B KOCMHUYECKUX MOJETaX
OOJBIION TIPOJOIKUTENFHOCTH. MHTEpec BBI3BIBACTCS U MOMICPIKUBACTCS
CpPaBHUTEJIbHBIM aHAJIU30M POCTa U Pa3BUTHS PACTEHHUH B YCIOBHIX HEBE-
COMOCTH U B Ha3€MHBIX YCIOBHSIX, YTO MOOYXAaeT N3ydaTh METOJIbI MMPOBE-
JeHUs OHMOJIOTMUYECKUX DJKCIEPUMEHTOB B KOCMOCE, 3HAKOMUTHCSA C
pe3ynbrataMu paboT B MHTEpEecax CO3JaHhs KOCMHUYECKHUX OpamXkepeid B
Pa3IUIHBIX KPYXKKaX, CEKIUAX U 00pa30BATEIbHBIX YIPEKICHHUIX HE TOb-
KO B HaIlIeH CTpaHe, HO U 3a pyOeKoM.

KynbsTuBupoBaHue pacteHuii Ha 3emiie MOXET OCYIIECTBIISITHCS B
CIIEUAIbHBIX MAaKeTax KOCMUYECKOM OpaHXepeu C HUCIOJIb30BAHHUEM pa3-
JUYHBIX OOBEKTOB HCCICAOBaHMs. B KauecTBe 00pa3oBaTENBHBIX 3a7ad
00y4YeHHST MOTYT PacCMaTPUBATHCSA OTPAOOTKA TEXHOJOTHHA KYJIETHBHPOBA-
HUSl PaCTCHHH B TeX WJIH WHBIX OPAHXEPEHHBIX yCTPOHCTBAaX M (QPOPMHPO-
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BaHWE y YYAIIWXCS HABBIKOB OICHKH BCXOXKECTH W KH3HECIIOCOOHOCTH
BCXOJOB, OpPTraHU3alNsl MOHHUTOPHHTA M OICHKH (PeHOJIOTHIecKux (a3 pas-
BHTHS PACTCHHI: NpopacTaHus, OyTOHHW3AalWH, IBETCHUS, 00pa3oBaHUSA U
CO3pPEBAHUS CEMSIH.

[Ipu HaKkomIEHUM ONPENENEHHOTO OIBITA, 3HAHUN U MOJIYYEHUH pe-
3yJbTATOB SKCIIEPUMEHTOB UMEETCSI BOZMOXKHOCTh MIPUBJICUEHUS yJalIuXcs
K OMOJIOTHYECKOW MporpaMMe KOCMUYECKUX UccienoBanuii HcTHTYTA Me-
JIuKo-Ouonmorndeckux npodirem PAH, Espomeiickoro KOCMHYECKOTO
areHTCTBa M JPYIUX MPaBUTEIbCTBEHHBIX U HEMPABUTEIbCTBEHHBIX HAy4-
HBIX OPraHM3ALUN U yUPEIKICHUN.

IlepcieKTUBHBIM HampaBieHHEM Ha3eMHBIX SKCIIEPUMEHTOB pac-
CMaTpHBaeTCsl CO3/aHHe OMOJIOTMUECKMX TEXHOJIOTHH nepepaboTKH OTXO-
JIOB JKU3HEACATEIIFHOCTH Ha OpPOWTANBHBIX CTAHIUSAX H «KOCMHYECKOTO
Mycopay. YKe CErOAHsI peajbHO 3aHUMAThCsl TEXHOJOTUSMHU BbIpAILMBAHUS
pacTeHHl ¢ UCMOJIb30BAaHUEM <JIYHHOTO TPYHTa» C palMOHAJIbHBIM Pacxo-
JIOM BOJIbl U NMUTATEIbHBIX BEIIECTB, BHIPAILMBAHUS PACTECHUM B YCIOBHIX
«peOBIBaHUA Ha MTOBEPXHOCTH Mapcay ¢ OpHeHTAINe Ha CIenu(pUKy ero
TpYHTa, TEMIEpaTyphbl, cOCTaBa aTMOC(Epsl W IaBIICHHS, HHTCHCHBHOCTH
yIbTPadUOICTOBOTO U3ITYUCHUS.

B HazeMHBIX YCHOBHSIX ydYalllMecsl MIKOJBI MOTYT MPUOOIIAThCS K
9KCIIEPUMEHTAM I0 HM3YYEHHIO OCOOCHHOCTEW BBIpAlMBaHHs PACTEHUH C
IIOMOIIBI0 METOJA a3PONOHMKU — a3PO30JIbHOIO OPOILUEHUS NUTATEIIbHbI-
MH BEIIECTBAMU BUCALIUX B BO3AYXE KOPHEH PACTEHUH C UCIOJb30BaHUEM
ABTOMAaTUYECKUX CHCTEM KOHTpPOJS U opolueHus. Mcnonp3oBanue aspono-
HUKHU JUTS BBIPAIIMBAHUS PACTEHUA B KOCMOCE COKpAIaeT MOTPEeOHOCTh B
BOJIE, @ DJIEKTPOHWKA MUHUMU3HUPYET y4yacTHE YEJIOBEKa B MPOLECCE BbIpa-
LIMBaHUSl PAaCTCHUM. ASPONOHUKA YXKE HCIIOJIB3YETCSl NJIsl BbIpalllMBaHUs
«Ha3eMHBIX» L[BETOB, OBOIIHBIX KYJIbTYpP, KOPMOBBIX PacTeHUM, paccaisl U
JIEKapCTBEHHBIX PACTEHMH, IOCKOJbKY €€ TEXHOJOTHH MPOCThI B MPUMEHE-
HUU, SKOJIOTUYHBI ¥ SKOHOMHBI.

B 1enoM 3HAKOMCTBO ydalIuxcs CpeJHUX 00pa3oBaTENbHBIX y4dpe-
KIACHUN ¢ pobiIeMaMu KOCMUYECKON OMOJIOTHH U, B YaCTHOCTHU, CO CIEIU-
(GUKOI CcO3aHMSI KOCMHUYECKHX OpaHKeped NpeNCTaBiIsIeTCs BaKHBIM
aTanoM (HOpMHUPOBAHKSI UX MOTHUBAIIUN K KOCMHUYECKOH JESITeTbHOCTH.
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Cexnus 5. KABUALIUA U BO31YXOIIJIABAHHUE»

IMPOEKT CUCTEMbBI ABTOMATHYECKOI'O
PEI'YJIMPOBAHUS TEIJIOBOI'O COCTOSIHUS TUJIOTA
UCTPEBUTEJIA TIO ®PU3NOJOTI'NYECKHUM [TOKA3ATEJIAM
B.C. ITnuymun, I'.A. CMupHOBa

OnHol M3 BaXHENINNX 3a1a9 HA CETOMHALIHNN EHD ABIETCI 00ec-
medeHrue KOM(GOPTHOTO TEIUIOBOTO COCTOSHUS JIETYNKA B M3MEHSIOIIIXCS
YCIOBUAX OKPY’KAIOUIEH Cpeabl U NpU MOCTOSIHHO MEHSIOIIEMCS YPOBHE
(U3NIeCKO U IMOIIMOHATIBHON HATPY3KH.

B cymectByronmx B HacTosllee BpeMsl CUCTEMaxX BEHTWISILUM 3a-
IOUTHOI'O CHapsKCHUSA TWJIOTY MNPUXOAUTCA 110 CO6CTBGHHLIM TCILJIO-
ONIYIICHUSM BPYUYHYIO PETYIHPOBATh TEMIIEPATypy BO3AyXa, [101aBaeMOro
B BCHTI/LHS[HI/IOHHI)II\/II KOCTHOM.

AXTyanbHOI 3a1auel sBiIseTCs pa3paboTKa aBTOMAaTHYECKOH CHCTe-
MBI YIIpaBJICHUA TCIIJIOBBIM COCTOSHUEM INJIOTA IO (1)I/ISI/IOJ'IOFI/I‘ICCKI/IM I10-
KazaTelsiM.

B manHO#t pabote mpemiaraeTcss aBTOMaTHYECKasi CHCTEMa PETYITH-
POBaHHUS TEIUIOBOTO COCTOSIHHS TMHJIOTa MO (PH3HONOTHYECKHM ITOKa3aTe-
JISTM, BKJTFOYAFOIIAST PETYIIATOP U30BITOYHOTO ABJICHUS, PETYIATOP HaIayBa
KOCTIOMOB, KpaH-9KEKTOp, a TaKKe IOMOIHUTEIHHO TypOopacxojoMmep,
BBIYHMCIIUTENILHOE YCTPOUCTBO, JIEKTPOMEXAHU3M, TEPMOPETYIISATOP U Nepe-
KIro4aTesb. [loka3zaHbl CXeMbl PabOThI arperaToB CHUCTEMBI, alTOPUTM U
MaTeMaTHYeCKasi MOJIENIb aBTOMATHYECKOTO PEryIMPOBaHUAS TEMIIEPATYPHI
CHUCTEMOM.

Bennunna OHEProTpar MmujioTa, KOTopas sSABJIACTCA BXOJHBIM Iapa-
METpPOM B pa3pabOTaHHOW MaTeMaTHYECKOW MOJENH, OnpeaessieTcs Mo Je-
royHoi BeHTWIsiuMKM. Ha kimaman BblJOXa  KHUCIOPOJHOM — Macku
ycraHaBiHuBaeTcs Typbopacxomomep. CHrHaI OT pacxoJoMepa IMOCTYIaeT B
BBIYHMCIIUTENILHOE YCTPOMCTBO, II€ B COOTBETCTBUU C MOCTPOCHHOM MOZE-
JIbIO TIPOM3BOJIUTCSL pacueT TEMIEpaTyphbl BO3AyXa, NOJaBA€MOro B BEHTHU-
JIIUMOHHBIN KOCTIOM B JIAHHBIX YCIIOBUSIX IOJIETA.

MaremaTnueckass MOJENb TEIUIOBOIO COCTOSHUSI MUJIOTa B 3alllUT-
HOM CHApsKEHUH ONMUCHIBAET TEIUIOBBIE MPOLIECCH] B OPTaHU3ME YEJIOBEKa U
B BEHTUJIIIIUOHHOM KOCTIOME€ M YYUTBIBACT BIIMAHUC BHCIITHUX Q)aKTOPOB Ha
TEIIOBOE cocTosiHue JiéTyuka. [IpoBeneHO wucclieloBaHUE Pa3IMYHBIX
YCJIOBUH TIOJIETA: CBEPX3BYKOBOW U JIO3BYKOBOW IMOJET, pa3iMYHbIE MOTO/-
HbIe ycioBus. Takke pacCMOTPEH Clydaid 0TKa3a CHCTEMbI KOHIUITMOHHUPO-
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BaHMA KaOMHBI IPH CBEPX3BYKOBOM MouETe. [10CKONBKY B 3aBUCHMOCTH OT
BBICOTHI M TIPOAOJDKUTEIBHOCTH MOJIETA TPHUMEHSIOTCS PAa3IWIHBIC BHIBI
3aIIUTHOTO CHAPSHKCHUS, OBUIM PACCMOTPEHBI CIIyda, KOTAa IMPHUMEHSIETCS
BMCK (BbicoTHBIH ckadaHap) THO0 OTAETHHO BEHTHIALUOHHBIA KOCTIOM.
Ha ocnoBe pa3paboTaHHOW MOJENN COCTaBIE€HA CHCTEMa YpaBHEHHH Tell-
moBoro 6ananca. [t pemeHus morydeHHOH crucTeMbl quddepeHnnanbHBIX
ypaBHeHHMII OblTa paspaboTaHa nporpamma B cucteme Matlab. Cucrema
i depeHnnanbHbIX YPaBHEHUH peIaeTcsi METOJJ0M YUCICHHOTO HHTETPH-
posanus Pynre-Kytra 4-ro u 5-ro nopsxa.

Pa3zpaboTanHass MaTemarnieckass MOJEIb C MPEJIOKECHHBIM MpO-
rpaMMHBIM OO€CIieueHHEM MO3BOJISIIOT B 3aBHCHUMOCTH OT YPOBHS JHEp-
roTpar NwioTa M YCIOBUI MNoiéTa ONpEAe]MTh TeMIlepaTypy BO3ZyXa,
KOTOpBIH HEOOXOMMO MOAABaTh B BEHTHILIIMOHHBIN KOCTIOM Ul obecrie-
YEeHUsI KOM(OPTHOTO COCTOSIHUS MIIJIOTA B KXl MOMEHT BPEMEHH.

C BBIYMCIUTENBHOTO YCTPOMCTBA CHI'HAJ HEpEJacTCsl Ha JIICKTPO-
MEXaHM3M. Bain snekTpoMexaHu3Ma MOBOPAYNBACT KPBIMIKY TEPMOPETYIIs-
TOpa, 3a7aBasi TEM CaMbIM TEMIIEpaTypy MOAABAEMOTO B BEHTHIISILIMOHHBIN
KOCTIOM BO3/yXa, PACCYATAHHYIO B COOTBETCTBHHM C pa3pabOTaHHOH MaTe-
MaTHYECKOW Moeibl0. TepMoperynsarop o0ecreuyruBacT HEOOXOIUMYIO
TEMIIEpaTypy BO3JyXa 3a CUET TEPMOYYBCTBUTEIbHON IPYXKHUHBI, YCTAaHOB-
JICHHOW B KaMepe CMEILEHUs.

ABTOMaTHYECKasT CUCTEMA yrpaBJICHUSA TCIJIOBBIM COCTOAHUEM IIH-
JIOTa MO3BOJIUT o0ecrieunBaTh KOM(OPTHBIA TEIUIOBOH peXHM JIETYMKA B
TEYEHHE BCEro IMOJETa. DTO MOMOXET JICTYHKY COCPEIOTOUYMTHCS Ha BbI-
TIOJJTHEHUN CBOETO MOJETHOTO 3aJaHMs, YTO CYIIECTBEHHO MOBBICHT 0e3-
OIIACHOCTH TI0JIETA.

3AJAYA ®OPMUPOBAHUS
CETHU MECTHBIX BO31YIIHBIX IMHUU POCCHUHA
B.B. banamos, A.B. CmupHoB, T.O. lleliTinna

Pa3paboTansl MeToauka (GOPMHUPOBAHUS CETH MECTHBIX BO3YIIHBIX
muani (MBJI) Poccnn m MeToanka OIeHKH TpebyeMoro KoJIndecTBa caMo-
néroB MBJI. MecTHbIMU BO3AYIIHBIMU JIMHUSIMU CUUTAKOTCS aBUAJIUHUHU
BHYTpH oxHOTrO cy0bekta PO. K MecTHBIM aBHanepeBo3KaM OTHECEHBI I10-
€31KH IPaXJaH B (QMU30JUYECKUX LENSIX» K adpONOPTaM MaruCTpPalbHBIX
aBHAJMHHM, a TAK)Ke ITOE3]IKH B aIMUHUCTPATHBHbBIE LIEHTPHI cyObekToB PD
B IIeJIsIX 00pa30BaHys, 3ApaBOOXPaHEHHs, KyJIbTYPBl, a TAKKe IS PELICHUs
aJIMUHHCTPATUBHBIX BOIPOCOB. B KauecTBe NMyHKTOB BbLIETa paccMaTpH-
BalOTCsl pallOHHBIE LIEHTPHI, TOPOJIa M MOCEIKN TOPOJCKOTO THUIIA, PEcIryO-
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JMKAHCKOTO, KPaeBoOTo, OOJIACTHOTO W OKPY)KHOTO TIOAYMHEHHUS (YCIOBHOE
HanMmeHoBanne — PII). B kadecTBe MyHKTOB MPHIIETA paccMaTPHBAIOTCS
aJIMUHUCTPATUBHBIE [IEHTPHI COOTBETCTBYIOMINX CyOBhEeKTOB PO (ycmoBHOE
HanmenoBanne — OII). {ns cyopekToB PO Oompmroit momanm, MMEROIIIX
aBHANMHUH OOJNBIION mpoTsbkeHHOCTH (6omee 600 kM), B cocTaB ceTH
BKITIOYAIOTCS «ITOTOJTHUTENIbHBIC KOHIIEHTPaTopsl» (JK) MECTHBIX BO3IyII-
Hex quHui. JIK npaktudecku Bcerna 3to PILI, B KOTOPBIX €CTh a’pONOPTHL,
3aperucTpUpoBaHHble B 1'OCYZapCTBEHHOM WIH TEPPUTOPHAIBHBIX pe-
ecTpax. ABuanuHuu Mexay JIK oTHeceHbl kK MarucTpanbHBIM aBUAIMHUSIM
U B JaHHOH paboTe He pacCcMaTpUBAIOTCSI.

IIpoBeneHO BappHpOBaHME MapaMeTpa «BpeMs MOe3IKU» U IpoaHa-
JU3UPOBAHO €ro BIMAHUE Ha pAl kpuTepueB. K nampHelnieMy paccMoTpe-
HUIO TPHHSATHI JBa 3HAYCHHS MapaMeTpa «BpeMs TOC3IKI»: MEHee Tpex U
YeThIpeX 4acoB. J[iIst CKopocTH Ha3eMHOTO TpaHCIopTa 75 KM/4ac 3TO COOT-
BETCTBYET JAJIBHOCTH Noe3aAku 10 225 kM U 300 KM COOTBETCTBEHHO. Ta-
KUM 00pa3oM, pacCMOTPEHHI Ba BapuaHTa cetd MBJI, cOOTBEeTCTBYIOIIHX
YKa3aHHBIM «ITOPOTOBBIMY 3HAYCHHUSM BPEMEHHU U JTaJbHOCTH MOC3IKHU, Pa3-
JEISIOMIMM 30HBI TIPEATIOYTHTEIHHOTO HCIIOIB30BAHUS HA3€MHOTO M BO3-
JYIIHOTO TPAHCIOPTA.

B npennonosxxenun, yto oguH camonér MBJI coBepiiaer oauH NoaET
B JIeHb (TyAa 1 00paTHO), B 3aBUCHMOCTH OT YHCIIEHHOCTH U IpeAroJarae-
MOW TOJBW)XHOCTH HaceleHus aisi cHOPMUPOBAHHBIX BapUAHTOB CETH
MBJI nmonydensl orneHKH moTpedHoro umcna camonéroB MBJI maccaxu-
poBmecTuMocThiO 9, 15 n 19 mecrt. [loka3aHo, 4TO MpU COBPEMEHHOM
YpOBHE HOABIDKHOCTH HaceJeHus (oxHa moe3nka Ha 10 denmoBek B rom) B
3aBHCHMOCTH OT IPUHITOTO «IIOPOTOBOTO» 3HAYCHUS HABHOCTH MOE3IKH
(300 kM mm 225 kM) HeoOXoauMoe KoimvecTBo camoiéroB MBJI cocTaB-
qsiet 160 u 282 coorBercTBeHHO. [IpHu npeanonaraeMom yBeJIMYeHUH YPOB-
HS TOJBM)KHOCTH HACENICHHUs Ha MOPSAIOK HEOOXOAMMOE YUCIO CaMOIETOB
MBUJI cocraBut 611 u 1127 cOOTBETCTBEHHO.

Ha ocHOBe moiydeHHBIX pe3yJIbTaTOB MOTYT OBITH CHAETAHBI Bapu-
aHTHBIE OLIEHKH 3aTpaT TI'OCYJapCTBEHHBIX PECYpPCOB, HEOOXOAMMBIX IS
peanu3any MHHHMAJIBHOTO COIMAIbHOTO TPAHCIOPTHOIO cTaHaapra (B
YaCcTH MECTHBIX NMACCAKUPCKHUX aBHAINEPEBO30K) MPH PA3TUYHBIX MapameT-
pax cTaHaapTa, COOTBETCTBYIOIIMX PAa3IMYHBIM YPOBHSIM TPaHCIIOPTHOTO
o0cITyKMBaHHs HACEJeHUs. B COOTBETCTBHM € 3THM JIOJDKHBI HPUHUMATBCS
pemenust o popmupoBanuu cet MBJI n mapka BO3AYIIHBIX CYZOB.
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OTEYECTBEHHBIE MEPBI B BOPbBBE 3A MOHOIIOJIM3ALIUIO
EBPOCOIO30M PbIHKA TOPI'OBJIM KBOTAMU
10.B. CmupHOBa

22 ¢espans 2013 roma B Mockse Obl1a mpoBeeHa MeskTyHapOaHAS
KOH()EpEeHINs MO CHIDKEHUIO SIMUCCHHU ITAPHUKOBBIX T'a30B OT IPaskAaHCKOM
aBHAIMM. YYaCTHUKU KOH(EPEHINN BBIPA3MWIN B COBMECTHOM JEKIapannuu
CBOI0O KOHKPETHYIO BOJIIO B OTHOIIEHUU E€BPONEHWCKOM AMPEKTHUBBI HAa TOP-
TOBJIO KBOTaMH.

Hupextusa EBponetickoro coro3sa (EC) 2008/101/EC npunsita B HoO-
s6pe 2008 roga. OHa ompesesnsieT MEXaHU3M TOPrOBJIM KBOTaMH Ha BHIOPO-
cbl MapHUKOBBIX ra3os B EC. CornacHo JaHHOH TUpEeKTHBE, BCTYIHBIICH B
cuity 2 ¢espanst 2009 roaa, ¢ 2012 roaa croja BKIIOYCHA aBUAIUSA, B TOM
YHCJIe BCE aBUAKOMIIAHUHM MHPA, KOTOPHIE BBIMOJHSAIOT HOJIETH B CTPAHBI-
ynensl EC. JleficTBrE JOKyMEHTa pacTIpOCTPAHACTCSl Ha MPOTSKEHUH BCETO
MapipyTa nojera B EBpomy u u3 Hee, 94TO 3aTparnBacT HHTEPECH HEEBPO-
MEHCKUX aBUAKOMIaHMi, OCYLIECTBISIIOIINX pelickl B cTtpanbl EC, To ecTh
I10J] KBOTHPOBAHHUE MOIAAAET BECh MapIIPYT.

HupextuBa EC 2008/101 HapyrmaeT mpHWHIMIIEL, 3aI0KCHHBIC B CT. 1
Yukarckoil KOHBEHIIHH, TO €CTh KBOTHI JOJDKHBI IPHOOPETATHCS 3a BECh MapIll-
PYT, a He TONBKO 3a MpoJieT Hax Tepputopueit EC. MexaHus3m pacnpeaeneHus
JICHEXKHBIX CPEJICTB, KOTOPBIC Mpe/roaraeTcs MOMyYuTh 3a IPoAaxy KBOT Ha
SMHUCCHIO, HE NIPECTABIACTCS ISl O3HAKOMIICHHS BCEM JKEJIAFOIIHIM.

YuacTHUKH KOH(epeHIMn npopadoTaiy HeI0CTaTKU TUPEKTHUBBI, 10
pe3ynbTataM JIaHHOTO OOCYXIEHHUs OBUIM OIpEAe]eHBl CleyIoNne
HarpaBJICHUS:

— MpUHATA JEeKJIapanysi, CoAep)kaHne KOTOPOH yUMTBHIBACT NPHHIIU-
Il MEXKAYHAPOAHOTO NpaBa M MPHOPUTET MeXIyHapOoJHOH OpraHu3annu
rpaxkaanckoii apuarmu (International Civil Aviation Organization (ICAO)
TIpU BBIpabOTKE KeM ObI TO HH OBIIO IPEUIOKEHNH, 3aTparuBaroIiX ooIme
HHTEPECHI €€ YJICHOB,;

— pa3paboTaH nmakeT cpeAcTB npoTuBojeiicTeus EC.

OHu OBITM BKIIIOYEHBI B TaK HA3BIBAEMYIO «KOP3UHY MEp», SIBIISIO-
IIYIOCSI COCTaBHOM 9acThio MOCKOBCKOH aekmaparui. OHa cOCTOUT U3 9
ITyHKTOB. [lamuTpa OTBETHBIX CpeAcTB pasHOoOpa3Ha. B OompmmHCTBE CBO-
€M TOJIOKECHHUS «KOP3UHBD» MPEIyCMATPUBAIOT P KOHKPETHBIX NEHCTBUIL.
Cpenn HUX — BO3MOXKHOCTB MOJa4M ajJ0Obl B COOTBETCTBUH CO CTaTheil
84 Uukarckoll KOHBEHIIMH B LIENSX pa3pelleHys: CIopa B OTHOIIEHUH TOp-
rOBIM KBOTaMU B cooTBeTcTBUU ¢ npasunamMu MKAO no paspemenuro pas-
HOINIacuil; 3ampoc OT aBHaNpennpusaTuil rocymapcrs-awieHoB EC
IIPEeJOCTABIICHNs] JaHHBIX, AaHAJIOTUYHBIX CUCTeMe Toprosnu kBotamu EC, o
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ToJIeTax u Apyror HeoOoxoaumoit napopmanmn. Ho Hanbonee pagukaibHbIE
13 ATOTO psiJia PEKOMEHALNH KacaroTCsl IPIMEHEHUS! ICHCTBYIOIIETO 3aK0-
HOJATENILCTBA WM HPUHATHS HOBBIX HOPMATHBHBIX aKTOB W NPABUII WIIH
UCTIONI30BAaHMA MHBIX MPABOBBIX MEXaHW3MOB C IENBIO 3alPETa aBHAMpPE-
MPUSATHSAM y4acTBOBATh B CHCTEME PETYJIMPOBAHHS BBIOPOCOB MTAPHUKOBBIX
ra30B; MPUOCTAHOBKHM KOHCYJIBTAllMii WM ITIEPETOBOPOB IO YBEITHICHHIO
IIpaB Ha MOJETHI JUIs aBUANpPEINPHIATHI-IKCIUTYaTaHTOB BO3IYIIHBIX CYA0B
EC; BBeneHMs1 JONONHUTENBHBIX HAJIOTOB M COOPOB C €BPOINEHCKHX aBHa-
NIPEANPUSTHI B KAUECTBE OTBETHBIX MEp.

VYyacTHUKHM KOH(EPEHIIMN CHAOIMIN CBOE KOJJICKTUBHOE IIPOTHBY
JIOCTaTOYHO T'PO3HBIM MeXaHU3MoM. [locienHuil, NeBsTHIA MyHKT «KOP3H-
HBD) (J1I00BIE Apyrue AeHCTBUS/MEpbI), IO CYIIECTBY, YCTaHABIMBaeT 0e3-
TPaHWYHBIA XapakTep NOKYMEHTa WIN «Oe3JOHHOCTh KOP3MHBI». Takum
o0Opazom HeeBpormeiickue wieHsl TKAO momyduin B CBOE paclopsoKeHHE
BECbMa YHHBEPCAJIbHBIH MPaBOBONH MHCTPYMEHT BO3JICHCTBHS HAa CBOMX €B-
POIEHCKUX KOJIIET.

PABPABOTKA METOJIA OHEHKA HH®OPMATUBHOCTHU
JAUATHOCTHUYECKHUX TAPAMETPOB
ABUALIMOHHBIX 'A30-TYPBUHHBIX JIBUT'ATEJIEN
B IPOLIECCE TEXHUYECKOM SKCILTYATALIUA
I'.C. 3ouTOB

[IpropuTeTHEIM HampaBJICHUEM B 00JAaCTH MOBHIMICHHUS 0€30TacHO-
CTH U PETYJISIPHOCTH IIOJICTOB aBHANMOHHOW TeXHUKH (AT) sBisercs co-
BEpIICHCTBOBAaHME KaK CTPYKTYphl M  JIOTUYECKOW  OpraHH3alud
TEXHUYECKOH NHarHOCTHKH, TaK U €€ MPOLECCOB, HAIIPaBICHHBIX Ha oOec-
MeYCHUE PAaHHETO OOHAPYKCHHS IPEIOTKA3HBIX COCTOSHHUIA BBICOKOHATPY-
JKCHHBIX JJIEMEHTOB JieTaTenbHBIX ammapatoB (JIA). besomacHocTh
rcnonb3oBaHus AT B 3HAUUTETHHON CTENIEHH OINPenesieTCs] HaIEKHOCTHIO,
3aJI0XKCHHOM MPH €€ MPOCKTHUPOBAHUH M MPOU3BOJICTBE, a Takxke d(H(HEKTUB-
HOCTBHIO COBPEMEHHBIX METOJOB M CPEJCTB IUATHOCTHUKUA TEXHUYECKOTO
cocrosausg AT.

ITnanep, nBurarens, GyHKIMOHAIBHBIE cucTeMbl AT TOaBEpIKEHBI
HETpephIBHBIM, Ka4eCTBEHHBIM W3MEHEHHWsM. HampaBieHue 3TUX H3MeHe-
HUW TperonpeiessseTcsi BTOPbHIM 3aKOHOM TEPMOJIMHAMUKH, KOTOPBIN
YTBEPKAAET, YTO YMNOPSAOUYEHHbIE CUCTEMBbI UMEIOT TEHICHIHIO CaMONpO-
M3BOJIbHO Pa3pyLIaThCS CO BpeMEHEM. JTa TEHACHLHUS MNpOSBISEeTCs NpU
COBMECTHOM JICHICTBUM MHOTOYHUCIICHHBIX JI€30pTaHU3AIMOHHBIX (aKTOPOB,
KOTOpBIE B MOJHOM Mepe He MOTYT OBITh YYTEHBI MPH MPOCKTUPOBAHUU U
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n3rotoBieHHH AT, mMo3TOMy IpOIEcchl M3MEHEHHSI KAadeCTBa 3JIEMEHTOB
KaXyTCsl HEPETYJSIPHBIMH, CIIyJalHBIMH, a WX MOCIEACTBHS — HEOKHUIaH-
HBIMH.

[pu skcruryaramm AT 1o (akTHIECKOMY TEXHHYECKOMY COCTOS-
HUIO HEOOXOIMMO HAaWTH IyTh, 0OSCIICYMBAONINNA HEOOXOAUMYIO 3 deK-
TUBHOCTh TexHHUeckoro obcmyxuBanusi (TO). OmHUM U3 Takux IyTel
SIBIIICTCA paHHAA JUArHOCTHKA aBMALMOHHBIX ra30TypOMHHBIX JABUrareien
(I'TH), no3Bonsronias 0OHApYKUTh TCHACHIMIO K PA3BUTHIO HEHCIPABHOTO
COCTOSIHUS C YIPEXKICHUEM.

OpHako, Kak MOKa3blBaeT OMNBIT IKCIUTyaTalllH, 3a4acTylO TPYIHO
JOOUTBCS «alpeCHOCTH» JIe()EeKTOB, B YACTHOCTH, B TaKOM CIIOKHOI cHCTe-
Me kak I'T/I. FI3BecTHbIE TEXHOIOIMHU KOHTPOJIS, METOJbl MATEMAaTHUYECKOIO
MonenupoBanust ['T/I, momyHATYpHBIX HCIIBITAHHH, (PAKTOPHOTO aHAIHA3a U
Jp. HE BCETAa IPUBOAAT K xKernaeMomy 3ddexry.

JAnst OIIEHKH TEXHUYECKOTO COCTOSHHS aBHALMOHHBIX J[BUTATENeH B
HACTOSAIIES BPEMsI HCIOIb3YIOT IIUPOKUH CIIEKTP METOIOB INarHOCTUPOBa-
HUSI, 0a3MPYIONINXCA HA: ONTHKO-BU3YaJIbHOM KOHTPOJIE, KOHTPOJIE Macia,
JMAarHOCTHKE 110 PETHCTPUPYEMBIM IapaMeTpaM, Hepa3pyIIaomeM KOHTPO-
je. 371ech YMECTHO 3aJaTh Bompoc: «lIpu kakoM coueTaHWM METOJOB Jua-
THOCTMKM MOJXHO B KOPOTKHE CPOKH, «aJpecHO» M JOCTOBEPHO
NpeAynpeauTs 0Tka3?». Bonpoc akTyaneH BBUAY YacThIX cilydaeB HeoOOC-
HOBaHHOT'O CheMa JIBUraTesel MK MpoIycka NedeKkToB n3-3a HelpaBUIIbHO
IIOCTaBJIEHHOTO TMarHo3a, 9TO CBA3aHO C MOTPEUIHOCTSIMHU 00paboTKH aua-
THOCTHYECKOH MH(popManuy Wi cboeM B mporecce e€ aHannsa (T.H. 4elo-
Beueckni Qakrop). K ToMy ke 10 KOHIA HE PacKpHIT MHPOPMAIMOHHBII
MIOTEHIMA] KOHTPOJIUPYEMBIX ITapaMeTpOB U METOAOB JHATHOCTHKH. 3/1€Ch
0], «MH(GOPMAIIMOHHBIM ITOTEHIINAIOM» TOHUMAETCSl HEZIOMUCTIONb30BAaHHASL
BO3MOXKHOCTH ydeTa MH(GOpMannoOHHOHN 3HAYMMOCTH KaK KOHTPOJIHPYEMbIX
IapaMeTpoB, TaK M METOJOB JHATHOCTHKH, IO3BOJIIONIMX OoJiee TOYHO
OTIPE/ICIUTH COCTOSIHUE 00BEKTa, T.€. 6oee OBICTPO MPUOIN3UTECS K LETH,
«aJpecy» HEUCTIPaBHOCTH (HEHCIIPABHOTO COCTOSIHUS) MITH OTKas3a.

B nmoxmane mpemiaraeTcsi OCBETUTh TOIXOAbI (DOPMUPOBAHUS JUa-
THO30B C Y4€TOM IEHHOCTH TOJIyd4aeMON HH(pOPMAIMKU KOHTPOJIUPYEMBIX
IapaMeTpoB, T.€. HEJOUCIIOIF30BAHHOTO WX WH(POPMAIMOHHOTO MOTEHIINA-
Jla, a TaKKe COBEPIICHCTBOBATH AJTOPUTMBI IHATHOCTHPOBAHUS ITyTEM
OILIGHOK CBsI3€H MEXJly PerHCTPUPYEMBIMHU IapaMeTpaMH Hapsiy C UCIIOJNb-
3yeMBIMH OIIEHKaMH1 TPEHI0B NapaMeTPOB M0 HApaOOTKe.

161



PA3PABOTKA COBPEMEHHbBIX OTEYHECTBEHHBIX
BO3JYXOIIJIABATEJ/IbHBIX KOMIVIEKCOB
I A. ITonomapeB

OpHnME U3 HanboJee MePCIEKTHBHBIX W YKOHOMHUYECKH IeIeco00-
Pa3HBIX CPENCTB, UCHOIB3YEMBIX IS IMOIBEMA U yIAepXKaHWSA Ha 3aJaHHON
BBICOTE ammapaTrypsl, MpeJHa3HAYCHHON ISl PEUICHUS MIMPOKOTO CIEKTpa
3aj1a4, SBJIAIOTCS BO3AyXOIlIaBaTesbHbIE JleTaTenbHble armapatsl (JIA). Oc-
HOBHBIMH 3aJlJa4aMU, PEIIACMbIMHU C MMOMOIIBIO TUPHKAOIECH U TPUBA3HBIX
a’pOCTaTOB, ABISIOTCA KOHTPOJIb BO3AYIIHOTO IIPOCTPAHCTBA, OOeceueHue
KOMMYHHUKaIlMU U CBSI3H, OXpaHa CYXOIYTHBIX U MOPCKHX TpaHHII, pa3Be-
JIBIBATEIIHOE OOECHeUeHHe JIOKAIbHBIX KOH(MIMKTOB, obOecrieucHue Oe3-
OMACHOCTH KPHUTHYECKH BAXKHBIX OOBEKTOB, KPYIHBIX CIOPTHBHBIX W
0OIIECTBEHHBIX MEPOTIPHUSTHH.

B mHacrosmee BpeMs BeAyIIUE MHUPOBBIC CTPaHBI YHCHSIIOT MPH-
CTaJIFHOE BHUMaHHUE BO3AYXOIUIABAaHUIO U aKTUBHO MPOBOIAT MacIITaOHBIE
paboTHI 10 CO3MaHHUI0 BO3AYXOIUIaBaTEIbHBIX KOMIUIEKCOB. Ha 3TO BEIme-
JISIOTCST 3HAYUTETbHBIE 00beMBbl (DHHAHCHPOBAHUS, IMOSIBIITIOTCS TEPCIICK-
TUBHBIE  pa3pa0OTKH, TPOBOIATCA  HCIBITAHUS  HOBEIX  00pa3IoB
BO3IyXoIulaBaTenbHBIX JIA, pacmupsercs o6j1acTe, B KOTOPOH BO3MOXKHA
HX HajiexHas KCIuTyararus. OTHOBPEMEHHO MOSBIIAIOTCS HOBbIE BApUAHTHI
LENIEBBIX HArPY30K U chep NPUMEHEHHUS a9POCTaTUUECKUX HOCUTEIICH.

Kak mokazai aHanu3 BO3AyXOIUIaBaTeIbHbIX allllapaToB, pa3padbaThl-
BaeMbIX M IPUMEHSIEMbIX CErOJIHS B MUPE B HHTEPECax CHIIOBBIX BEJOMCTB,
WX MOXHO pa3lelNTh Ha ISITh KaTeTOPHA: MPUBS3HBIC adpPOCTaTHBIE KOM-
IUIEKCHI, KJIACCHYECKUE MHIOTHPYEMBIe TUPHKAOIH, OCCIHIOTHBIC IUPH-
xabiau JUIsL CPpEeIHUX BBICOT, OCCIIIIOTHBIC BBICOTHBIC ad3pPOCTATHYECKHE
m1aT(hOPMBI, TPAHCIIOPTHEIC THOPHUTHBIC TUPUKAOIIH.

3A0 «Bo3nyxomnaBarenbHblii eHTp (BLl) «ABrypb» uMeer MHOTO-
JIETHUH OMBIT pa3pabOTKH, U3TOTOBICHHUS Ha COOCTBEHHOM IPOM3BOJICTBE,
MIPOBEACHUS TIOJIHOTO LUKJIA UCIBITAHUN M OTPabOTKH OMBITHBIX 00pa3lioB
pa3IUYHBIX BO3JyXOIiaBaTeNbHbIX JIA ¢ mocienytomieil mepenayeii B ce-
pUIHOE IPOU3BOJCTBO.

3a cBow aBamnatuieTHIOW uctopuio BIl «ABrypws» cozman Gonee
30 tunoB aspoctarndeckux (JIA): MPUBS3HBIX a3POCTATHBIX KOMIUIEKCOB U
TUpIKaOIIed, TPH 3TOM HAKOIUIEH OOJBIION OMBIT CO3AaHMS BO3AYXOILIa-
BaTENIbHBIX KOMIUIEKCOB Pa3IMYHOrO Ha3HaueHus. K JaHHOMY MOMEHTY
ye ObLIM pa3paboTaHbl, U3TOTOBJICHBI M HCITIBITAHBI CIETYIOMINE MHIOTH-
pyemble nuprkadiau: ogHoMecTHBIH Au-11, nByxmectHslii Au-12, MHOrO-
MECTHBIH quprkadis Au-30.
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Taxxe Bl «ABryps» pacnoiaraeT ceMeicTBaMHU HPUBSI3HBIX a’po-
CTaTHBIX KOMIUIEKCOB. Y CIIEHIHO MPOIIIN UCTIBITAHUS MPHUBSI3HBIE a9POCTa-
ThI HOBOro mokomenms: «Mp6uc» (06sem 110 M%), «Poice» (450 M),
«emapm» (1200 M°), «Turp» (3000 M), «ITymax» (12000 M%), Haxomutcs B
pa3paboTke MPHUBS3HON a’dpOCTaTHBIA KomIuiekca «JIeB» ¢ pacKpOWHBIM
00BeMoM 060110uKH aspocTata Goree 19000 m°.

B nacrosmee Bpems BL| «ABrypb» 3aHuMaercss pa3paboTkoi Mmpu-
BSI3HBIX a9POCTATHBIX KOMIIJIEKCOB HECKOJIBKUX TUIIOPa3MepOB, MpeJHa3Ha-
YeHHBIX I [oJbeMa M ylepKaHus ~Ha  paboueil  BeIcoTe
PanvodIEKTPOHHOMN anmaparypsl pa3IMuHOrO Ha3Ha4eHUsI, KOMIUIeKca Oec-
MUJIOTHOTO JUPIIKAOs, TpelHa3Ha4eHHOTO JUIs JJIMTENILHOTO BEICHUS
HaOJIOZICHUS. U Pa3BEAKH, a Takke OECIMIIOTHOTO CTPaTtoc(epHOro AMpH-
XabJst ¢ GOJIBIION MPOAOIDKUTEIHHOCTHIO TIOJIETA, NTPEIHA3HAYEHHOTO IS
pasMeIIeHNs CPEACTB PEeTpaHCISIIUK U CBs3U. [IpomomkatoTcs paboTHI O
CO3JIaHWIO TPAHCIIOPTHOTO AWPWKAOIsT HOBOro TWma. Takum oOpa3oM, Ha
TOW WM WHOM CTaguM pa3pabOTKM HaXOISATCS BO3IyXOIUlaBaTesbHble JIA
KaXJI0TO U3 MEPCHEKTUBHBIX THIIOB.

Heo6xoanmMo OTMETHTB, 9TO OOLIMM IMOJXOJOM IHpPH MPOEKTHPOBaA-
HUH, XapaKTCPHBIM IJId BCEX TUIIOB COBPEMCHHBLIX BO3YXOILIABATCIbHBIX
KOMILUJIEKCOB, ABJIACTCA MPUMCEHCHHC TaKHUX KOHCTPYKTHBHBIX pemeHHﬁ,
KOTOpBIE HANpaBIICHbl Ha PacUIMPEHHE AHUana3oHa BO3MOXHBIX YCJIOBHI
9KCIUTyaTaI[iH BO3AYyXOIUIaBaTeIbHBIX allllapaToB.

NEPCIHEKTHUBbI HCIIOJIb3OBAHUS
MNPOIEAYPHBIX TPEHAKEPOB J1JI51 IOJAIOTOBKHA
HWHXEHEPHO-TEXHUYECKOI'O IIEPCOHAJIA
B OBJIACTU JUATHOCTHUKHU ABUAIIMOHHBIX
T'A30TYPBUHHBIX IBUTATEJEN
0.®. MamomuH, I'.C. 3o0HTOB

B mporecce 3kcruTyaTaninu aBHAnoHHON TexHUKH (AT) mpoucxo-
JUT HETpephIBHOE M3MEHEHHE TEXHHUECKOTO COCTOSIHUS Y3JIOB, arperaTos,
JeTajeld aBMAIMOHHBIX Ta3oTypOmHHBIX asurateneit (I'TJl) BcmeactBue
MIPOTEKAHNS €CTECTBEHHBIX ITPOILIECCOB CTApEHUs (M3HAIIMBAHUS, yCTAIOCT-
HBIX SIBJICHWH, KOPPO3HUHU | T.1.). [Ipy 3TOM BO3HHKAaeT U3MEHEHHE JTHarHO-
ctuueckux mnapamerpo I'T/l, BOpsAMyIO HMIM CKpBITO YKa3bIBAIOIIUX Ha
MPOSIBIIEHUE BHEIIHUX JUArHOCTUYECKUX NMPU3HAKOB M3MEHEHUS TEXHUYE-
CKOT'O COCTOSIHUSI ABUTaTEIsl.

Komrmieke, BrOYaromuii 0OBEKT, CPEACTBA, AJTOPUTMBI OLIEHKH
TEXHHUYECKOTO COCTOSHMUS, 00pa3yeT CUCTEMY JANarHOCTHPOBAaHUSI.
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AsunarmonsbIH ['T/] kak 00BEKT XapaKTepu3yeTcss He0OOX0AUMOCTHIO
U BO3MOJKHOCTBIO JMAarHOCTHpoBaHUS. B cBOIO ouepenp, HEOOXOIHMMOCTh
JUarHOCTHPOBAHUS JBUTATEINs ONpEAEHSIeTCS 3aKOHOMEPHOCTSIMU H3MEHE-
HUSI €0 TEXHUYECKOTO COCTOSIHMS M 3aTpaTaMy Ha MOJAepXaHue padoTo-
CIOCOOHOCTH.

CpezncTBaMy AMAarHOCTHPOBAHMSA CITyXaT CIEUATbHAS ammapaTypa,
npubopsl U creHasl. OHM JensITCs HAa BHEIIHHE, HEHMHTETPUPOBAaHHBIE B
KOHCTPYKLUIO ABUTraTelsl, U BCTPOCHHBIE, SBIAIOIIMECS €T0 COCTaBHOM da-
CTBIO U UCIIOJIb3yEMBIE [UIsl KOHTPOJIS COCTOSIHUSI HA BCEX PEXKUMaX pabOoTHI.

[Ipn AnarHOCTHPOBaHMM MTOMHMO Ka4eCTBa U NPUCIIOCOOIEHHOCTH K
OIIGHKE COCTOSIHUS JABMraTeled H3MEpUTENBHBIX TEXHMUYECKHX CPEACTB,
3HAYUTEJIBHYIO POJIb UTPAET KaueCTBO METOJAMYECKOro obecredeHHs Mpo-
Leyp TEXHUIECKOH ANAarHOCTHKH M KBaIN(UKALUS IEPCOHANA.

bonpmoe pacnpocTpaHeHHe B TpaKAaHCKOW aBHALMM IOJTyYHIIN
aBHAIOHHBIE NponeaypHble TpeHaxepsl THa MTD (maintenance training
device) u TST (touch screen trainer), KOTOpbIE MTO3BOJISIOT IPOBOJIHUTE IO~
TOTOBKY MWH)XEHepHO-TexHH4Yeckoro mnepconana (UTII) B makcumanbHO
MIPUOIMKXEHHOHN K PeabHBIM YCIOBUSAM SKCIITyaTaliu.

TpeHaxepsl, BO-NIEPBBIX, MOJHOCTHIO OTOOPAXKAIOT LITATHOE U He-
mTaTHOe (PYHKIMOHUPOBAaHHE CHCTEM CaMOJIETa KaK IPHU ero TeXHUYECKOM
oOcCITy)KMBaHHM Ha 3eMJjie, TaK M Ha OTHEJbHBIX dTamax mojera. Kaxmiplit
TpeHaXXep OCHAIEH MPOTrPaMMHBIM HHTEPAKTHBHBIM MoayieM minsi 3D
HMHUTALUU CaMoJieTa, TO3BOJIIOIIMM B PEAJbHOM BPEMEHH BBINOJIHATH
MIPOLEAYPHl TEXHUIECKOTo 00CITy)HMBaHHS (IPOBEPKY (YHKIMOHHPOBAHUS
cUcTeM, MOAKIIIOUYEHHE Ha3eMHBIX CPEACTB, COOMI0JEHNE MpaBmI Oe3omac-
HOCTH, OIpEJENICHHE MECTONOJOXKEHUSI arperaTtoB, a TAaKXKe IOUCK HEHC-
NPaBHOCTEH W 3aMeHy OTKa3aBIIMX JJEMEHTOB). Bo-BTOphIX, OHHM
TIO3BOJISTIOT COKOHOMMTH 3HAUMTEIbHBIE (DMHAHCOBBIE CPEICTBA Ha MOATO-
toBKy UTII BBHIYy TOTO, 4TO CTOMMOCTb PAaCXOJOBAaHUS PECYPCOB pEAbHO-
T'O JIETaTeJILHOTO ammapaTta KpaTHO MPEeBOCXOJUT CTOMMOCTH AKCILTyaTalluu
TpeHaxepa.

ABHWALMOHHBIE MPOLEIYPHBIE TPEHaXePbl MOTYT CIYXuTh 3ddek-
TUBHBIM HMHCTPYMEHTOM JUISI MCCIIEJOBAHUS BOIPOCOB OOYUEHHS, OLIEHKH
kBamudurammu UTIL, a Taxoke kagectBa auarnoctupoBanust AT u I'T/] npn
TEXHUYECKOM 00CITyXKMBAaHUH.
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NEPCHEKTUBBI U BO3MOXHOCTU NIPUMEHEHUS
MPOLEAYPHBIX TPEHAXKEPOB «FAROS»
JAJIs1 TEXHUYECKOI'O OBCJYKUBAHUS
HMHOCTPAHHBIX BO3YIIHBIX CYIOB
A.C. 3acyxun

B Hacrosmee BpeMs, COTIIACHO CTATUCTHKE, C KaJKABIM T'OIOM PacTET
J0J1s1 3apyOexHOH aBHalMOHHOW TeXHUKH (AT) Ha pOCCHHCKHMX MPEAIpHsi-
THUSIX, 3aHUMAIOLINXCS BO3AYIIHBIMH NEpeBO3KaMH. B cBs3u ¢ 3TUM HEO0O-
X0IMMO 00y4YeHHUe WM Nepeo0ydyeHHe TEXHHYECKOTO MepcoHala Ha THIIBI
HMHOCTpPaHHBIX BO3MymHBIX cya0B (BC). IMeHHO mo3ToMy Iienecoo0pasHo
IIPUMEHSATh COBPEMEHHBIE IOAXOABI K HM3YUYEHHIO TEXHUKH U METOAOB €&
quarHoctupoBaHus. OIHAKO MPOXOXKAECHUE MPAKTHUKH Ha peansHoM BC
CYIIECTBEHHO Aoporas npoueaypa. Baeapenue B oOpa3oBaresnbHBIE MPO-
IIecChl IpouenypHbIX TpeHaxepoB «FAROS» cmocobcTByeT KauecTBEHHO-
MY O3HAKOMJICHHIO, 3yUCHHIO WU NEepe0oOyIEeHUIO HA THII MHOCTPAHHOTO
BC c cokpameHneM BpeMeHH MPOXOXKACHHS NMPAKTUKH HAa pPeabHOM CaMo-
JéTe.

W3BecTHO, 9YTO METOIBI M MPUHIUIBI TEXHUUECKOTO OOCITYKUBaHUS
u nuarHoctupoBanus BC poccuiickoro u ”HOCTpaHHOTO MIPOU3BOJICTBA CY-
LIECTBEHHO Pa3iIH4HBl. BOJIBIIMHCTBO BHIOB TeXHHUYECKOro cocTosHus BC
MOTYT MOJENUpPOBaThcsa Ha mpoueaypHoM TpeHaxkepe «FAROSy, xoTopsrit
IIOMOTaeT aBHAIIMOHHOMY TEXCOCTaBY O3HAKOMHTHCA C BO3MOXKHOCTAMHU
BIIMSHUSI T€X WJIM WHBIX Y3JIOB, OJIOKOB WJIM arperatoB Ha paboTocmnoco0-
HOCTh CHCTEMBI B IEJIOM. DTO IO3BOJSIET TEOPETHYECKH M IPAKTUYECKH
TIOJIrOTOBUTH OOCITYKMBAIOIINI TIEPCOHAN aBUAIPEATIPUATHS K BO3SMOXKHBIM
MIPOSIBJICHUSIM HEIITATHBIX CHTYyallMi OTneNbHbIX cucteM BC B mpormecce
TexHnIeckoro oocmyxusanus (TO).

Tpernaxepsr «FAROS» tmma Airbus Competence Training for
Maintenance (ACT Trainer) u Maintenance Training Device (MTD) mo3Bo-
JISIOT BUPTYaAJIBHO 3a7aBaTh, MOJAEIMPOBATh U BBIMOJIHATH T€ 3aJadH, C KO-
TOPBIMH CTAJKHMBAETCSI B HACTOAIIEE BPEMsS IMEPCOHAJ, OOCITY>KUBAIOIIUN
nHocTpaHHyio AT.

IIpouenypusrii Tperaxxep ACT Trainer mpencrasisier co00it eTnHYIO
CHCTEMY HECKOJIBKHX KOMIBIOTEPOB, PACIOJO0XEHHBIX B KOMIIBIOTEPHOM
kiacce (ACT Classroom), 3aHATHS B KOTOPOM HPOBOISTCS HHCTPYKTOPOM,
KOHTPOJIMPYIOIIAM CO CBOETO CEPBEPHOTO KOMIIBIOTEpA BCE YUeOHBIE CTaH-
Uy knacca. MHCTpYKTOpY IpenocTaBleHa BO3MOKHOCTh OTCIIEXKUBATh BCE
oTIepalyy, BHIIOJTHAEMbIE 00YJaIOMIUMHUCS, CKPBITO CUMYJIMPOBATh U 3aja-
BaTh OTKa3bl U fedekTsl pyHKunoHansHbIX cucteM (PC) msyqyaemoro BC.
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Tpernaxxep MTD pa3paboTaH cOBMECTHO ¢ aBHACTPOUTEILHOW KOp-
moparmeii AIRBUS, ncnionaen B Bune cranmaaptHoil kabuasl BC cootBet-
CTBYIOIIETO THMA C AHAIOTUYHBIMHM MAaHEIAMH. TpEHaXep I03BOJIAET
otpabatsiBaTh Oonee yeM 140 ocHoBHEIX mpoueayp TO mo AMM (Aircraft
Maintanance Manual) u 6onee 80 mpouexyp mo TSM (Trouble Shooting
Manual).

BaXHBIM JOCTOMHCTBOM JaHHBIX TPEHAXKEPOB SIBISETCS BO3MOXK-
HOCTh MozenupoBath oTkassl PC, HabmoxaTs 3a nosenenueM ®C, Bhps-
MYIO CBSI3aHHBIX C OTKa30M, 3a AajbHeiuM nosenenrem BC B 1ie1oMm, 4to
J1aéT BO3MOXKHOCTH pa3palaTbiBaTh METOJMKH 10 YMEHBUICHHIO CTEIIEHU
BaMsiHUA oTkaszaBiedr @C Ha WCHpaBHYIO, JIOKAIM3AIUMA M yCTPAaHEHHIO
BO3HUKIINX HeucnpaBHocTel BC.

Kpome Toro, cmemyer OTMETHTh YHHUBEPCAIBHOCTh HMPUMEHCHHS
JAaHHBIX TPEHA)XKEPOB B IIOATOTOBKE CIICIHAINCTOB PA3IHMYHOTO Mpoduirs.
Takum 00pa3oM, BHEIpEHHE TPEHaKEPOB B 0OpPa30BaTEIBHBIA IPOIECC
aBHAIIIOHHBIX YUYEOHBIX 3aBEACHUN PEIINT NMPOOIEeMy HENOArOTOBICHHOCTH
BBIITyCKHUKOB TEXHWYECKUX CIIEIHMANbHOCTEH K 3kcruryatarmu AT uHO-
CTPaHHOTO MPOM3BOCTBA.

MNPUMEHEHUE ITAKETA OPENFOAM JJIS1 YUCJIEHHOI'O
MOJIEJIUPOBAHUS ASDPOANHAMUKHA
HEYJIOBOOBTEKAEMBIX TEJI
A.1O. Hazapog, P.11I. HezamerauHos

[Momyuenne aneKBaTHBIX a’POJMHAMHYECKHX XapaKTEPUCTUK Tel
pa3MuHON (OPMBI ABISIETCS BEChbMa aKTyaJbHOW M TPYIOEMKOH 3amadei.
ITpn nmabGopaTopHBIX HMCCIENOBAaHUAX B a3pOAMHAMHUYECKOH TpyOe HeoOXo-
JIMMO TIPOBECTH OOJIBIIIOE YHCIIO HKCIIEPUMEHTOB HAa MOJIENH Tela, a MOJy-
YEeHHbBIE PE3yNbTaThl HYXIAIOTCA B IepecueTe ¢ MOJENN Ha OpPHUIMHAIL
Kpome TOro, M3roToBieHHE CaMOH MOJEIH SBISAETCSA CIOKHBIM, TpeOyo-
KM 0co00 TOYHOCTH MporeccoM. B Hactosiiee BpeMs: Bce 0oJblie BHH-
MaHHUsl  YAENsAeTCs IPOrpaMMHOMY  OOECIICHUEHHI0 ISl  YHCJICHHOTO
MoIeMpoBanust fuHaMuku ciuromasix cpex (CFD — Computational Fluid
Dynamics). JlaHHoe TporpaMMHOe OOGECredeHHe MOKET OKas3aTh CyIIle-
CTBEHHYIO TIOMOIIb NPH W3YYEHUH a3POINHAMUKH TeJl Pa3IMIHON (OPMBIL.
OnHaKo HOJyYeHHBIE C IIOMOINBI0 METOJOB BBIYMCIUTEIBHOW I'MIPOJHHA-
MHKH PE3yJIbTaThl CHJIBHO 3aBUCAT OT BBIOOpa IapaMeTpoB Mojeiel Tede-
HUSI ¥ TPAHUYHBIX YCIIOBUI U YUCIICHHBIX CXEM.

OnHuM 13 Hanbosee U3BECTHBIX HHCTPYMEHTOB, MO3BOJISIOIINX pea-
JIM30BBIBATh METO/bI BBIYMCIUTEIFHON THIPOANHAMUKY, HA CETOIHSIIHUH
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JeHb ABISIETCA MakeT NpukiIanaeix mporpamm OpenFOAM. OpenFOAM —
CcBOOOIHO pacmpocTpaHsieMas OTKpBITas HHTErpupyemas IuaTdopma BbI-
YUCIUTEIBHOW THUAPOAMHAMUKH IJISI ONEpalid C MONAMH (CKaJSIPHBIMH,
BEKTOPHBIMHU U TeH30pHBEIMH). B coctaB makera OpenFOAM Bxomut HabOp
YTHIIUT, COJIBEPOB (pemarenei) u cpecTB oToOpakeHus pe3ynsTatoB. On-
HOH W3 OTJIMYUTEIBbHBIX OCOOEHHOCTEH NaHHOTO IIaKeTa SBISIETCS IOA-
JIEPIKKa MapajyieIbHBIX BEIYUCICHUH.

OOtekanue Tten Heyno0000TeKkaeMoil (opMbl  XapakTepusyercs
HaJMyheM OOIIMPHBIX obiacTell cpeiBa ¢ 00pa3oBaHMEM 30H C WHTEHCHB-
HOH TypOyJeHTHOCTBIO. B HacTosee BpeMs pa3paboTaHO MHOXKECTBO MO-
Jeneid  TypOyJNIEHTHOCTH, TO3BOJIIIOIIMX  HPOU3BOIUTH  pPacueThl ¢
JIOCTaTOYHON CTETIEHBI0 TOYHOCTH, HO YHUBEPCAIBHOW MOJIEIH HE CO3/1aHO,
MI03TOMY KOHKPETHBIE MOJENIN NPHUMEHHUMBI TOJBKO I OIPEAEICHHOTO
Kpyra 3a1ad. Tak MHOTMUMH aBTOpaMH Ha OCHOBE MHOTOYHMCIICHHBIX HCCIIE-
JIOBaHMH OBUIO BBIABIICHO, YTO NMPHMEHHUTEIHHO K 3aJadaM BHENIHEH a’po-
JVWHAMHKN HAWIydOImM oOpa3oM ceOs 3apeKOMEHIOBAIM ABE MOJEIN
TypOyneHTHOCTH: Monenb Cramapra u AmmMapaca (SA-MOJIENs) U MOJIEINb
Menrepa (k—@ Shear Stress Transport wmm SST monens). Pazmugaror He-
CKOJIBKO TOJIXOJIOB K MOJEIMPOBAHHIO TypOyJeHTHbIX TeueHHH. OcoOeHHO
pacipoCTpaHEHHBIM SIBJISIETCS METOJl, 0a3UPYIOIIUICS Ha OCPEJIHEHHBIX MO
Peitnonbncy ypaBuenusix Hasbe-Crokca (Reynolds Averaged Navier-
Stokes — RANS), meron monmenupoBanus kpymHbix Buxpeit (Large Eddy
Simulation — LES) u metox mpsmMoro uncieHHoro mojaenuposanus (Direct
Numerical Simulation — DNS). Onnako ocob0oe BHUMaHUE yIENsSETCs TH-
OpUIHOMY METOAYy MOICITHpPOBAaHWSA OTCOeTUHEHHBIX Buxpeir (Detached-
Eddy Simulation — DES). Mertoa DES 0bi1 npeyios)keH B KauecTBE allb-
tepHatuBbl RANS- n LES-mMeTonam npu pacueTe NpucTEHOYHBIX TEUEHUH C
OOIIMPHBIMHA OTPHIBHBIMU 30HaMH, JuIsl KOTOpeIx RANS-Monenu He crio-
COOHBI 00ecIIeunTh NIPUEMIIEMYIO TOUYHOCTb, a LES-MeToas! Tpebyer upes-
MEpHO OOJIBIIMX BBIYUCIUTENBHBIX PECYpCOB. AHAJIM3 HEIOCTAaTKOB
opurnHaneHON Bepcun DES-MeToa nmpuBeln k pa3paboTKe IBYX €ro MOJAH-
¢ukarmit — DDES (Delayed DES — 3anepxannsiii DES) u IDDES
(DDES with Improved wall-modeling capabilities) — meroq DDES c
Yy4IIeHHBIM IPUCTeHOYHBIM LES-MonenupoBanuem.

JlaHHBINA TMakeT NMpH BBIOPAHHBIX TapaMeTpax ObUT BepHU(pHUIMPOBAH
aBTOpaMH Ha 33j1a4ax 0O0TEeKaHHMs LIapa MpH pa3sIMuHbIX yuciaax PeiHouba-
ca u 0oOTeKaHUWs MNapauleNeNHIe/IOB Pa3IMYHOTO YJIMHEHHS IIPH 4YHCIie
Peiinonsaca Re=10". Pe3ynbraTsl pacueToB Mokasajlu XOpollee coraacoBa-
HHUE C SKCIEPUMEHTAILHBIMH JaHHBIMH HE TOJBKO KOJIMYECTBEHHOE, HO U
KayecTBeHHOe. TakuM 00pa3oM, MOXKHO FOBOPHUTH O NPHHIUITHAIBHONW BO3-
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MOJKHOCTH IpuMeHeHHs nmaketa openFOAM s nccrnemoBaHus a>poIuHa-
MHUKH HEYZ00000TeKaeMBIX TeIl.

HCCJIETOBAHUE YPABHEHUI BXO/JIA
JIETATEJIBHOI'O AIIITAPATA B ATMOC®EPY IIJIAHETbBI
1O TEIVIOBBIM KPUTEPUAM
JLLJ. Kynesa

Jlns nnaseTs ¢ aTMochepoil peleHne 3a1aul MOMCKa ONTUMATBHBIX
ycloBHil 06€30MacHOro CIycKa HMIM MOCAJKH JIETaTeNbHOTO anmapaTa Ha
HOBEPXHOCTh IUIAHETH CBA3AaHO C MPOOTEMAaMH MEPErpy30K, adspOAUHAMH-
4ECKOr0 HATPEBA, YIPAaBJIEHMSA BPEMEHEM JOCTIKEHHMS IUIAHETHI, OIpese-
JICHHEM MECTa TIOCAIKH.

IIpu oTcyTcTBUM aTMOC(ephl CHUMAETCs IIpobieMa aspoauHAMUYE-
CKOTO HAarpepa, ¥ OfHOI U3 OCHOBHBIX 33/a4 B 5TOM CJIyYae SBISETCs 3aa-
4a MaKCHMU3aLUU KOHEYHOM MAcChl JIETATENbHOTO alapaTa Mpy 3aJaHHOM
HayanbHON Macce, HAYANbHBIX M KOHEUHBIX 3HAYEHMI BBICOTHI M BEKTOpa
CKOPOCTH. DTO 0OBACHAETCA OTCYTCTBHEM a3POAHMHAMHYECKUX CHJI U HE0O-
XOIMMOCTBIO, BCIEICTBHE 3TOTO, HCIIONb30BAHUS TOPMO3HOIM JBUraTeIbHOM
CHCTEMBI /ISl yMEHBIICHUS CKOPOCTH U 00eCIIeUeH s 6e30MacHOM IOCcaaK.
TennoBsle ABICHHUSA B PaMKaX [OCTABIEHHOM 3aaull MOTYT OBITH OMUCAHEI
YPaBHEHHEM TEILIONPOBOAHOCTH

Froim
a2 afar @

PacmpocTpaHeHHe Tema, MpoLece IPOrpeBa OOIIMBKU H30ISTOPA
JIETATENIHOTO AMIapaTa, HCCIENLyeTCsl IPH CIEAYIONIX HAYAIbHBIX U TPa-
HUYHBIX YCIIOBUAX:

Hauansnoe ycnosue T|,—g = f(x).

JlBa rpanmunbix yenosus Tly—q = T 2
aT B (&T)
E x=0 B E i)

HuddepennnansHoe ypaBaenue (1) sisercs auddepeHnatbHbIM
YPaBHEHHEM B YAaCTHBIX NPOM3BOAHBIX MapabOIMYECKOro THIIA, TOE «a» —
KOA((PHUIUEHT TETUTONPOBOTHOCTH.

Pemas 510 ypaBHeHHe NpH Ha4yaJdbHBIX M KPAEBBIX YCIOBHUIX METO-
nom ®Pypee, noxydaem

T=U(x)-V(t)
Pemenne YpaBHCHUA TCIJIONPOBOJHOCTH UMCEET BUL
T = (AsinAx + B cosAx)ce @4t (3)
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3ameTnM, uTO Ha ocHOBaHMU Teopuu LlITypma-JInyBuins coOCcTBEH-
Hble 3Ha4eHHs A IeHCTBUTEIILHbIC YHCIIA.

Jnst ypaBHEHHS TapabOIMYECKOTO THUIIA BO3HUKAIOT BOIIPOCHI CyIIIe-
CTBOBAaHMS PEIICHHMS, €TO EANHCTBEHHOCTh M HENPEPBIBHAS 3aBUCHMOCTh OT
JOTIOJTHUTENBHBIX YCIOBHH. DTH 3aauil PEMIAIOTCA B KaKJOM KOHKPETHOM
ciyyae.
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Cekuusa 6. <KOCMOHABTHUKA U OBIIECTBO.
OHNJIIOCODPUS K.2. HUOJKOBCKOI' O»

B3rJis1 bl K.3. HUOJKOBCKOI'O
C O3 COBPEMEHHOI'O KOCMOJIOT'A
(ITAMSITH B.B. KABIOTUHCKOI'O)
B.E. Epmonaea

1. Bagum BacumbeBnu KasroTHHCKHI BO3INIaBIsUT (puiocodcekyro
cexiuio Hayunprx Yrenmit mamsatu K.O. [{monkoBckoro Oomee 20 meT.
VIMeHHO mpy HEM Havanach IEIOCTHAsE PEKOHCTPYKIMSA KOCMHUYECKOH (u-
noco¢pun LIONKOBCKOTO B KOHTEKCTE COBPEMEHHOH (priocodckoit MpIcin
1 Hay4yHOH KapTHHBI MHpa. DTOT 3Tall aHaIN3a MUPOBO33PEHUS PYCCKOTO
reHus cMmeHun, no oueHke B. B. Kazrotunckoro, mepssiit atan (I-XVII
UreHus), HA KOTOPOM Ipeo0IIaano «IOATATMBaHKE» B3TJLIOB OTLA KOC-
MOHABTHKM K IHAJEKTHYECKOMY MaTepUalu3My INpH 3aMal4MBaHUN He-
yIOOHBIX KaK OIIHOOYHBIX.

2. Kocmuueckyto dunocoduro K.3. InonkoBCKuil cymTan CBOUM
HaMBBICIINM JOCTI)KCHHEM, a HCCIICIOBAHUS B O0JIACTH PAKETHOH TEXHUKH
U KOCMOHABTHKHM — TOJIBKO c(epoil MpUMEHEHHS naed o0 «oKeaHe cda-
CTBbs» pa3nuToM Bo BcenenHoi. [lesTensHOCTD (QHII0cO()CKOM CeKIMuU 1Mo
pykoBozacTBoM B.B. KazloTHHCKOr0 MHOTOro I0CTHIIa B NPOSCHEHUH Ma-
JIOW3BECTHOT'O JI0 3TOT0 (heHOMEHa KOCMHYecKoH (hrtocoduu 1 mpeoxu-
Jla HECKOJIBKO, €CTECTBEHHO HE OKOHYATENbHBIX, OTBETOB Ha BOIPOC, Kak
COYETAIUCh B MBIIUICHUH OCHOBOIIOJIOXHUKA KOCMOHABTHUKH 00pa3bl KOC-
Moca (pHU3MYecKoro U odpa3a KocMoca JAyXOBHOTO, 0€3 KOTOPOro MPOEKThI
KOCMHYECKOT'0 OYAYIIEro 4eI0BEUECTBA HE MOTIIH OBl IIOSBUTHCS.

3. MupoBo33peHueckas KoHIenuus [[HOIKOBCKOTO, MOJYepKHBAI
B.B. Ka3roTuHCKHil, OCHOBBIBa€TCSI Ha MPUHIMNAX E€IUHCTBA YeJIOBEKa U
BcenenHoi, a Tak)ke IPOSKTUBHOTO OTHOIIEHHMS YEJIOBEKA K MUPY, IIPEATIO-
JIararouiero KOpeHHsle Mpeodpa3zoBaHus 3eMiIH, KOCMOca M CaMoro 4esoBe-
Ka ¢ moMouIpio pazyma. OH OIEHUBAJ B LIEJIOM KOCMHYECKYIO (HIOCODHIO
KaK JIOBOJIbHO CIEKYJIATHBHYIO MeTahH3MYECKYI0 KOHLEIIHIO, BKIIOYAI0-
LIyI0, TEM HE MEHee, MHOTOYHCIICHHbIE (parMeHTs coBpeMeHHBIX Llnoin-
KOBCKOMY Hay4HbIX 3HAaHHH.

4. B.B. Ka3ioTHHCKHMI HCIONB30Ball JBAa MOAXOJa K PACKPBITHIO
cMmeicna ¢mtocodpun K.O. IIHOTKOBCKOTO M OCHOBHBIX €€ MOHITHIA: PEeKOH-
CTPYKIHIO TOTO CMBICTIa KOCMIYECKON (procodun, KOTOPHIH BKIIQABIBAI B
HEe CaM aBTOpP B KOHTEKCTE KYJIbTYpHI €0 BPEMEHHU; U BTOPOW — aHAIU3
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HOBBIX CMBICIIOB, TCHEPHPYEMBIX B3aHMOICHCTBUEM TEKCTOB KOCMHUYECKOM
¢unocoun ¢ MOCIEAYIONNM Pa3BUTHEM KyJIbTyphl M HayKd. [Ipu mepBom
MOJXO0JE OH paccMaTpuBall B3B! L[MOIKOBCKOTO Ha CYIIHOCTH (PHUIOCO-
(UM 1 MOUEPKNUBANI aHTHHOMHYHOCTD B €TI0 MMOHUMAaHUH PallHOHAIBHOCTH,
MaTepranu3Ma U psAAa APYrux MOHATHH. 3HAYMTENHHO OOJIbIIEE MECTO OH
YA CPaBHCHMIO HAYYHBIX B3MVIANOB LIMONKOBCKOTO ¢ MAEsSMH COBpe-
MEHHOU Hay4HOW KapTuHbI Mupa (TeMbl okiaanoB Ha XVII-XXIII Yrenu-
SIX) W HEOJHOKPAaTHO BO3Bpallajicss K O3TUM TeMaM, IOA4YepKUBas
COBPEMEHHOE 3BYyYaHUE TaKUX MPUHIUIOB I[MOIKOBCKOro Kak NPUHLIUI
MOHHU3Ma, CaMOOpraHu3aluK U 3Bomoln Beenennoil (noknagsr Ha XXV,
XXXV Urenusx), npuniun 6eckonedHoctd (XXXV Urenust). OcobeHHO
MHOTO BHMMaHus B. B. Ka3ioTuHCKkuil yaensn reHuaqbHO YraJaHHOMY
[IONTKOBCKMM B €r0 COBPEMEHHOM 3BYYaHHHM AHTPOIOJIOTHYECKOMY (aH-
tporHOMY) TPHHIHITY (XXV-XXXVI Urenus).

5. TlpemnoskeHHble KocMHuYeckol (uiocodueil pemeHus mpoodireM
yenoBedyectBa B.B. Ka3toTuHCKui yacTo paccMarpuBall B KOHTEKCTE IJIO-
OanbHBIX NMPOOJIEM COBPEMEHHOCTH, yKa3bIBas, B YaCTHOCTH, HA KOCMHYE-
CKHE YIrpo3bl  CYIIECTBOBAHHIO  YEIOBEUECTBA, OTMCUCHHBIC  CIIE
IMuonkosckum. BMmecte ¢ Tem npeuioxkeHHas 1{HOIKOBCKMM KOCMHYECKAs
9KCMaHCHs KaK pellieHNe psija [MBUIN3AIIMOHHBIX IPOOJIeM HE yYUThIBaIA,
oTMevan BaauMm BacunbeBud, BBIIBHBIIHECS CETOIHS SKOJIOTHYECKHE U
AHTPOIOJIOTMYECKUE OTPAHNYCHUS Ha KOCMUYECKYIO AEATEIIBHOCTb.

6. B pamkax coBpemenHo# ¢mtocodun B.B. Ka3roTuHCKUN yTOYHHIT
TIOHSATHE PYCCKOTO KOCMH3Ma Kak SIBJICHHS MHUPOBOHM KYJBTYPBHI M yKa3ai
MECTO B HeM KocMHuueckoi ¢uiocodun L{ponkoBckoro, comocrapisist €€ co
B3TJILIaMU TaKuX MbIciuTenel, kak A.Jl. Umkesckuit u .M. Edpemos.

7. Ha mociegaem atame Teoperndeckoi paboter B. B. KastotuHCcknit
YEeTKO C(OPMYIHPOBAII CBOIO MO3HIMIO COBPEMEHHOTO KOCMOJIOTa, YUHUTHI-
BAIOIET0 MUPOBO33PEHUYECKYIO OPHEHTAIHIO COBPEMEHHOI KOCMOHABTHKH:
MePeXoa OT KJIACCHYECKOT0 KOCMH3Ma K HEKIACCHUYECKOMY, OCHOBAHHOMY
Ha MOHMMAaHWM Pa3BEPHYBIIEHCS NESATEIHHOCTH UYEIOBEUECTBA B KOCMOCE.
On paspabateiBan unen bonsmoit Victopun, HeKIacCHYECKOro THIA Hayd-
HOHM palMOHAILHOCTH (C €€ Crenu(PUUecKuMU YepTaMHu y4deTa MPOTHBOPE-
YHBOTO  €IWHCTBA  PA3JMYHBIX CTOPOH  pEaJbHOCTH), M  HJICI0
MIPAaKCEOIOTHUECKOTO MaTepHaIn3Ma.
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O KBAJIM®GUKALINN MHUPOBO33PEHUYECKOMN nmo3nnaun
K.9. HUOJIKOBCKOI'O
B.M. Manensman

Hayunoe tBOpuectBo K.O. I[HOMKOBCKOTO CTamo MpeaMeToM IpH-
CTaJIbHOTO BHUMaHMs MHOTHX HCCIIEOBAaTEIeH Ha MPOTKEHUHU MOCIETHUX
necstuineTii. OHAKO YeM OOJIbIE HOBBIX ACHEKTOB, OPUIMHAIBHBIX ITOM-
XOJIOB U HECTAaHIAPTHBIX B3TJINOB IpEeAsarajioch UX aBTOPaMHU Ha 3TOM
IIyTH, TEM CJIOKHEE OBUIO ONPEEIUTh, YTO K€ Ha CaMOM Jielie TIPeCTaBIIs-
J1a co00W Hay4YHO-MHPOBO33pEHYECKas MO3UIHS Kaly)kckoro yuénoro. [Ipu
5TOM MaJIO YYHTHIBaeTcs TOT (akT, yTo LlMomKOBCKHUil sBIsieTCs] TpencTa-
BUTEJIEM CBOET0 BPEMEHH, Uil KOTOPOTro OBbLI XapaKTepeH OIpelesICHHBIN
YPOBEHBb COLIMAIILHO-TIOJUTUYECKOIO PAa3BUTHS U COOTBETCTBYIOIIEE 3TOMY
MEPUOly COCTOSIHHE HAayKH M TeXHHUKH. JKHM3HBb €ro mporekana B KOHKPET-
HOH HMCTOPUKO-OBITOBOI cpene, HAa (OHE pEabHBIX MCTOPUYECKUX COOBI-
THH, K KOTOPBIM OH TOXXe OblI He Oe3paszmmueH. OH UMeN CBOM XapakTep,
BKYCBI, NPHUBBIYKH, NPUCTPACTHA, KyIbTYPHBIE U HaydHBIE 3aIpOCHI, 3a-
OnmyXIOeHusl ¥ WILTIO3UH. be3 Bcero 3Toro, pacCMOTPEHHOTO B €AMHCTBE,
peluTs BOIPOC O MHPOBO33PEHYECKOM MO3MIUU I[HONKOBCKOrO HEBO3-
MoxHO. VHremnekryanbHas 0a3a Hay4yHOro TBOpyecTBa llnoikoBckoro
copMHpoBaNIachk B MPOLECCe OPTaHMYECKOTO COYETaHHUs UTOTOB CaMoo0y-
YeHust, 00pa3oBaTesIbHON M Hay4HOH HonuTHKKH Poccuiickoro rocynapcraa,
yuéTa CBEeIEHHH O TEHACHIMSIX B HAYYHOM M TEXHHYECKOM TBOPUYECTBE,
MOJTYYCHHBIX U3 O(HUIINATIBHBIX HCTOUHUKOB.

Ero xonuenmusi kocMuueckond (Guiocoduu B LEIOM HPEICTABISIET
cO0OH JOBOJNBHO SKJIEKTUYHYIO CHCTEMY, B KOTOPOHW aBTOp CTpPEMHJICS
Y4eCTb U MCHOJIb30BATh HE TOIBKO MaKCHUMAJIBHOE YUCIIO OPUTHHAIIBHBIX U
MIEPCIIEKTUBHBIX HJIEH CBOETO BPEMEHHM, pa3padaThIBaeMbIX B TEOpETHUE-
CKOM 3HaHHMH (IIPEK/E BCETO B €CTECTBO3HAHMM) W LUPKYIHPYIOMNX B MH-
POBOIi M OT€UECTBEHHOU KyJIbType, HO U MHOTHE U/ieH, CHOPMYIIHPOBaHHBIE
B MCTOpUH (PHIIOCOPHUN U HAYKH, KOTOPbIE MPOU3BENIN JIUYHO HA HETO CEePhb-
e3Hoe BreyatieHue. B Poccun, rie momoOHOTo posa MpOEKTH MBITAINCH B
9TH TOJBI CO3/1aBaTh MHOTHE, OH TOXE HAIIENT CBOMX CTOPOHHHMKOB U IIpe-
€MHHMKOB B Hadaje HOBOTO cTojieThs. OCHOBY TaKHWX HMOCTPOCHHI COCTaBH-
JIM Bepa B MPOTPECC U MOTYILECTBO YEJIOBEYECKOTO pa3yMma, Ype3BbIYaiiHOe
BHHMaHHE K Oyaymemy, onopa Ha aOCOIIOTHO COBEPIIEHHBIE MIEAJbl, BBI-
XOJ 32 Ipefesbl HCTOPUIECKOro BpeMeHU B BeyHOCTb. Cuctema L{nonkos-
ckoro yronuyHa. OHa MOXKET OBITH OTHECEHA K COIHAJIMCTHYECKOMY THILY
(B omIMYME OT aHAPXHCTCKOTO M JINOEpalbHO-AEMOKPATHUECKOTO THIIOB
yTONuii), YCHJICHHOMY CIIMEHTH3MOM M TEXHOKPAaTHU3MOM, XapaKTEpPHBIMHU
JUIsl Oyp Kya3HOTo OOIIeCTBa Ha PaHHUX dTarax ero pasBuTHs. LleHHoCTHas
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0a3a ATHYECKON COCTaBIAIONMIEH conMaIbHO-(PUIOCO(PCKON KOHICTIINU
ITnonkoBckoro chopmupoBaiach Ha OCHOBE Oyp)Kya3HBIX HJCAJIOB, IPHH-
IIUIIOB U OIICHOK.

UYenosek y LlmonkoBckoro — cymecTBo mpupomHoe. OH BEIMIENT U3
MPUPOJIBI, 3aBHCUT OT HEE M HE MOXET 0e3 Hee CyIIECTBOBATh. 3aKOHBI
pupoAs! A LIMONIKOBCKOTO MPENCTaBIAIOT co00ii abCoMOTHYIO, 6e3 BCs-
KX HCKJIIOYEHUH, yCTOHYMBYIO CBsi3b. HpaBCTBEHHbIE 3aKOHBI HE MEHEe
aOcoIoTHBL. B ero sTuyeckoil TOKTpHHE TOBOJILHO OTYETIIMBO MPOCTYITHIIA
BCSl OTPaHMYCHHOCTh NPHUHLMUIIA TyMaHHW3Ma, JOBEJEHHOTO aBTOPOM JIO
KpaiiHocTH. [Ipexne Bcero, 5T0 MHAMBUAYAIU3M, IEPEPOAUBILUICS B 3r0-
W3M; KOHIIEHTpalus BHUMAaHUs Ha aOCOJIIOTHBIX OIIEHKaX, LIEHHOCTSX M
HOpMax; CTpeMJICHHE paccMaTpHuBaTh IPOLECCHl UCKIIOUYUTEIEHO OIHOCTO-
POHHE; YBEPEHHOCTh B «ECTECTBEHHON NMPHUPOAE» HPABCTBEHHBIX IPOIIECCOB
U NIpUAAHUE YPE3BBIUYAHHOTO 3HAYECHUS Pa3yMy OTAEIBHON JIMYHOCTH, CIO-
COOHOMY ITOJYUHATH U KOHTPOJIMPOBATh YyBCTBEHHYIO )KU3Hb YEJIOBEKA.

Jnst L{nonkoBCKOro apeHa HPAaBCTBEHHOH JKM3HHM — 3TO KOCMHYE-
ckoe eanHeHue. ViIMeHHO B HEM OyZeT MONHOCTBHIO OTCYTCTBOBAThH ABHIKE-
HHE K CaMOHMCTPEOJICHNIO, Hala)keHa CHUCTEMa BOCIUTAHUS M yCBOCHUS
Ka)JbIM TPaXIAHWHOM BBICIIIUX WJeasioB. B HeM mponaner ocHOBaHME IS
Kakux-JIM0O CTpaxoB M OINAaCeHWil, BIUIOTh A0 cTpaxa cMmepTu. Hactymut
moJiHelIee 0e30pe)KHOe HHYEM HE TpephiBaeMoe cuacthe. L[HonkoBckuit
T0JIaraeT, YTo €CJIM HPaBCTBEHHAs! TOKTPHHA IOKOUTCS HA UCKIIIOYUTEIBHO
0Jarux MOpPaJIbHBIX TPEOOBAHUAX U OE3yNPEUHbIX HeallaX, TO U MOCTPOCH-
Hasl HA HUX TEOpeTHYeCcKasi CHCTeMa M03BOJIMT BEIPA0OTATh TAKUE PEKOMEH-
Januy JUIs 00JacTH HPaBCTBEHHBIX OTHOIICHHUH, KOTOpPHIE OBl MOJIHOCTHIO
UCKJIIOYMIIA KaKne-T00 TMposiBIeHNsT amopann3Ma. Ho HU mcropus Hpas-
CTBEHHOCTH, HH HapojHas MyAPOCTb, HU 3THYECKas TEOPHs IOATBEPANTDH
9TOTO HE MOT'YT.

VY iuBHUTENBHO, HO B TOCIEIHHUE JBAIATh JIET 3Ta MOJIEIb MOPAIb-
HOTO MJeaja JJisl CyLHIeCTBOBaHMS OOIIECTBA C HEraTUBHBIMU HPAaBCTBEH-
HBIMH  TOCIEJACTBMAMH, XapakTepHas i  Oyp)KyasHbIX  TEOpPHH,
odapoBaBIIas €CTECTBOMCIILITATENIEH U TOJIMTUKOB, NOJACPKUBAcMas BJia-
CTBKO BCEMHU BO3MOXXHBIMHU CHOCO6aMI/I, B TOM 4YHCJIC U 3aKOHOAATCJIIbHBIMU,
peanu3oBaiach B Hallell CTpaHe M TeM CaMbIM IIPOIILIA MPAKTUYECKYIO MPO-

BEPKY.
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NCTOYHUKU KOCMUYECKON ®NJIOCOPUN
K.9. HUOJIKOBCKOI'O
B.M. AnexceeBa

K.2. InonkoBckuif — 3HaKOBast uUTypa I pycckoro kocmmma. K
JOMHHAHTaM 3TOTO HAIPaBICHHUS OTHOCATCS CICOYIONINE WACH: MOHHU3M
(emMHCTBO MHpa BO MHOXECTBE IPOSBICHHI 3TOT0 €IUMHCTBA); BEYHOCTH
KM3HU BO BcesieHHoit B ee pa3nuyHbIX (JopMax; 3BOJIIOIMOHNU3M (9BOIIOLUS
JYXOBHBIX CyOBEKTOB, 4YeJOBEKa, IPHPOIbBI, OOIIeCcTBa); KOI'€PEHTHOCTh
YeJoBeKa KOCMOCY (CaMOOOHOBIISIEMOCTh, aBTOHOMHOCTh B BOIpocax (u-
3MOJIOTMYECKOTO CYLIECTBOBAHMS, OECCMEPTHE); pACIIMPEHUE CO3HAHUS
YeJIoBeKa IIyTeM 00beANHEHUSI UCTOPHUYECKH U TPAJAUIIMOHHO pa3/ienEHHbBIX
cthep OOIIECTBEHHOTO CO3HAHUS, TAPMOHHUS YEJIOBEKA U TCXHHUKU B TEXHO-
TCHHBIX BapHaHTaX COIMANLHBIX TEOPHIl, MPU3HAHHUE YEIIOBEUECKOTO 001IIe-
cTtBa (akTopoM u (HEHOMEHOM KOCMHYECKOro wmacmraba. Bapmantom
MOHH3Ma MOXXHO CUHTATh M MAHIICUXU3M.

Kocmmsm LlronkoBckoro mMen MHOTOYHCIICHHBIE HCTOYHUKH. OcTa-
HOBHIMCS Ha OCHOBHBIX U3 HHX.

MonmusMm ['exkens. OH CBOOWIICS K aTCHCTUYSCKOMY H MaTepHaIu-
ctuueckoMy HadanaM. [loknoHHMK CruHO3BI I'ekKens HacTauBaj Ha HaJH-
yun eauHOW (u3mueckod cyOcraHumu, TpeOBIBAIOIIEH BO  BCeM,
NIPUIKCHIBAsL € TpH aTpuOyTa: MaTepuio, PHEPrui0 W cozHaHue. U xors
I'ekkelib MUCAN «...s CAeTal OYeHb OOCTOSITEIBHYIO TOIMBITKY 000CHOBATH
MOHU3M BcelieHHOM...» (['ekkenp D. MupoBble 3aragku: OOIen0CTyMHbIE
oYepKr MoHHCcTHYeCKOHW Qunocoduu. Jlewmur-CI16. 1906, c.133), ero
HEJB3sT OTHECTH K YHCITY KOCMHCTOB. OH OBUT SPKUM MpPEICTaBUTEIEM Ma-
TEPHATHCTUYECKOTO MOHH3Ma, PEAYIHPYIOMIETO €IUHCTBO MHpa K Hau-
9ui0 (PU3UYECKON pEaNlbHOCTH ¥ OTPHUIAIOIIEro e€ TyXOBHOE Hadyalo.
MoHu3sM xe [{HoNKOBCKOr0 HAMHOTO IIHpE 0 COACPKaHMI0, OH UMeeT 0o-
Jiee ecAaTKa aClleKTOB i UMeeT COOCTBEHHO KOCMUCTCKOE 3BYUaHHE.

[Manncuxuueckas uaes ['ekkens. [lanncuxusm npeacTaBiser coboi
OIHYy W3 Pa3HOBUIHOCTEHl MOHHU3Ma. ['eKkelb BBOJUT IMAHICHUXHUYECKYIO
UJICI0, YTOOBI «CKPEIHUThY €ANHCTBO (PU3MUECKOTO MUPA U YCUIIUTh CTEIICHb
ero ogHopoaHocTH. OH yTBEpXKAAeT, YTO YACTUIIBI CyOCTaHIIMM 00JIaTatoT
OIYIIICHWEM W BOJICH, CO3HAHHE €CTh JIEMEHTApHOE CBOICTBO BCEX aTo-
MOB. bykBanbHO Ta ke uzaes npucyrctByer y L{nonkosckoro. I BHOBb MbI
BUNM, 4TO y ['eKkess ujest MaHIcuxu3Ma UMeeT peaylnpoBaHHOE 3Haue-
nue. OHa TOANEP)KUBAET NPHHIMII OJHOPOJHOCTH MAaTEpUH, OOBSCHSIET
MIPOMCXO’KICHUE BbICIIEH HEPBHOH AEATEIBHOCTH M3 CBOMCTB camoii cyo-
CTaHIWH, OOBACHIET OOIIHOCTh KOCHOU M kuBOH Matepuu. s [{uonkos-
CKOTO K€ IaHICHXWU3M OBUI HEOOXOAMMBIM HPUHIHUIIOM OOOCHOBAaHUS
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OeccMepTHs YeloBeKa KaK pa3yMHOTO CYIIEecTBa, MOJoOHOTO BcemeHHOM
HMEHHO B cBoiicTBe OeccMepTrs. C MOMOIIBIO MAHIICHXHM3MA OH CHETal
YeloBeKa paBHBIM BcelleHHOH B ee CBOMCTBaX CaMOOOHOBJICHHS, CaMO3a-
poxaenus. [TaHncuxu3m cTaja KUPIUYUKOM €ro0 KOCMUCTCKOW TEOPUH.

Kocmmm @nammaprona. OCHOBHOH NMPH3HAK MOHHA3MAa — 3TO TPH-
3HaHME €AMHOI0 UCTOYHMKA cyllecTBOBaHUA mupa. Ecinu ['exkens npusHa-
€T, HO OrpPaHMYMBAaCT 93TOT HUCTOYHUK (U3MYCCKOH CcyOcTaHImMen
¢usuyeckoit Beenennoit, To ®nammapron u l{nonkoBckuit npunepxuBa-
I0TCS MHEHHUS, YTO €IMHBIM UCTOYHUKOM MUpa SBJISETCS BBICIIAS AYXOBHAs
cymHocTh. PnaMMapuoH Ha3biBaeT ee borom, Bceeswimnum, Co3natenem,
rosoput o boxxectBeHnHoi1 Bose. L{nonkoBckuii roBoput o Ilpuunne KocMo-
ca CToib jXe OJaroif, MOTryNIeCTBEHHOH, HeMaTepHalbHOW, OJapeHHOMN
BEICIIMMH TBOPUYECKUMH MOTCHIHAMHU. DiaMMaproH 0ObeINHSCT HAyIHBIC
JaHHbIE, 330TEpUUYECKUE 3HAHMUS M Bepy B bora, HE BHIS MEXOy 3TUMHU
(hopMam¥ TO3HAHUS HU MaJEUIIETO MPOTHBOPEUHS, TO €CTh SBIISCTCS MPEI-
CTaBUTEJIEM YHUBEPCAIBLHOTO MHPOBO33peHUs. TOT )K€ MOAXO0 HAXOAUM Yy
[uonkoBckoro: Oe3rpaHWYHas Bepa B HAyKy, «Bepa HaydHas», Kak BBIpa-
JKaJICS YUEHBIH, COCTUHSETCSI ¢ MOHUCTHIECKOH (uiocoduelt u moruaecku
000CHOBaHHO¥ Bepoii B bora, To ecth nyxoBHbIM 3HaHueM. [loaxon Iuosn-
KOBCKOTO OoJjiee palioHaJIUCTHYCH, B HEM OOJIbIIIE JIOTHYECKOro 000CHOBA-
HUs1, OJITHAKO 3TO HE MEHSET CyLIeCTBa Jea.

Ecnu MOHM3M BHE KOCMH3Ma BO3MOXKEH, TO OOpaTHOMY BpsI JIH
Haigetcs noarBepxaeHue. Kocmucrckue nosuiuu Gnammaprona 6a3upo-
BaJHCh, OE3yCIOBHO, HA MOHHUCTHYECKOM monaxoae. OgHako (paHIy3cKuit
ACTPOHOM KOHKPETHU3UPYET €ro, yTBepKaasi OOIMIHOCTh BHE3EMHBIX IUBIITH-
aumid. Kak dnammapuon, tak ¥ L{MOIKOBCKHUN NMPAKTUUYECKH OAMHAKOBO
apryMEHTHPOBAJIM HJCI0 MHOKECTBEHHOCTHM BHE3EMHBIX LMBHIM3ALUN U
HU3KOE MOJIOKEHNE 36MHOM LIMBUIM3ALUU B 3TOM UEpAPXUU.

[ozunus bexeroa. OxHa U3 3a1a4, KOTOPYIO pellaid KOCMHUCTBI —
cAenaTh OYEBUIHBIM HEOUYEBHIHOE, COCTUHUTh HecoeTuHNMOoe. Tak B Tpy-
nax I{uonkoBckoro «HaydHble OCHOBaHHS pelNUTHM» U «OTHKA WM ecTe-
CTBEHHBIE OCHOBBI HPABCTBEHHOCTW» OOBEIMHEHBI BEIlH, KOTOPHIE HE
MIPUHSITO OOBEIUHATE JIaXke cerojiHs. B 4acTHOCTH, 3aKOHBI (DYHKIIMOHUPO-
BaHMSA (QU3MUYECKOTO MHUPA YUCHBIN HANPSAMYIO CBSI3BIBAJI CO CMBICIIOM JKH3-
HU BCE€X YKUBBIX CYIIECTB, IEIBI0 ATOW YKM3HHU, KAUECTBOM 3TOH KU3HHU, TO
€CThb JOOPOM M 3JIOM: « ...HAQJI0 HCTHHHYIO MOPAJb U3BJICYb M3 €CTCCTBCH-
HBIX HavaJl BCEJICHHOM, U3 ee OOINMX 3aKOHOB, U CIENIaTh €€, TAKKMM o0pa-
30M, yOenuTensHOW u mpuemiieMoil BceMu mroabMm» (LmonmkoBckuit K.O.
Kocmmueckast dumocodus. M., YPCC, 2001, c. 40). bazorr sTHyeckmx
npeacraBiaeHuil [{HOJKOBCKOrO CTaHOBUTCSI MAHICUXUYECKUA aTOMU3M U
Teopus aupa. C OJHOWI CTOPOHBI, MEK3BE3THOE MPOCTPAHCTBO HATIOJTHEHO
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3JIEMEHTApHBIMU YacTHIIAMH, KBAaHTaMH HEPTUH, U B Macmrabax Bcenen-
HOW NPOMCXOIAUT U3Iy4EHHE, BOJHOBOE JBU)KECHUE, MEPEMEIINBAHHUE dIIe-
MEHTAapHBIX YaCTHI[ MaTepuu. A C APyroid CTOPOHBI, BCE AIEMEHTApHBIE
YacTHLBI B NPHUPOJE OONamaloT MOTEHIHMAIbHON IICHXHYECKOH UYyBCTBH-
TeNbHOCTBI0. TakuM o0Opa3om, O6a3uc KU3HU BO BceneHHOW cTaHOBHTCS B
KOHEYHOM HTOTE Oa3MCOM YEIOBEIECKOTO CUACThSL.

Oobpatumcs k padote npodeccopa A.H. bekeroBa «HpaBcTBEeHHOCTH
U €CTeCTBO3HAHME», TJe OH MHcaT: «...MOs 3ajaya JOJDKHA 3aKII0UaThCs B
MIPUUCKAHUM KOCMHUYECKOTO 3aKOHA, CITY’KAaIlleT0 €CTeCTBEHHBIM OCHOBAaHU-
eM 3Toil HpaBcTBeHHOCTU» (bekeroB A.H. HpaBcTBEHHOCTH U ecTeCTBO3HA-
uue. CII6., U3n-Bo B. Jlemakoma, 1892, c. 31). BekeroB oTmewain, 4To
OTKPBITBIA B €r0 BpeMs CIIEKTPaJbHBIM aHAIN3 J0Ka3ald OJHOPOJHOCTh XH-
MHUYECKOTO COCTaBa IUIAHETHI 3eMJISI M OTHAJICHHBIX (PU3MIECKUX MHUPOB
kocMoca. OTcrofa ObUT clienaH BBIBOJ: OZHOPOIAHOCTH B (hOpMax paBHOBE-
cust (B KocMoce (M3HYECKOM), PAaBEHCTBA U CIIPABEIIIMBOCTH (B TyXOBHOM
MHpE 4YeJIOBEKa) SBISETCS YHHBEpCaIbHBIM 3akoHOM Bcenennoit. To ects
BO MHOJKECTBE IIUBHIIM3AINN, HEOOXOANMBIM 00pa3oM 3apOsKAAIOIINXCS BO
BceneHHoii, mapcTByeT crpaBeIMBOCTh. Bricmieit Gopmoil crpaBemmBo-
CTH SBJSIETCS XPHUCTHAHCKas HPAaBCTBEHHOCTb, TO €CTh 3aKOH JIIOOBH, IIO-
3TOMY BO BceneHHOW, HaceleHHOH BBICOKOPA3BUTBIMHM LUBUIM3ALUAMM,
LAPCTBYET JIIOOOBb — €CTECTBEHHOE YEIOBEYECKOE HAyasl0 KOCMHUYECKOTO
MacmTada. 37ech Mbl HAXOJUM EIUHYIO JIOTHKY JBYX YYE€HBIX C pa3HbIMU
PEUTHO3HBIMH MO3UIMAMU — XPUCTHAHCTBA U YHUBEPCAIHU3Ma.

BOI' B ®PUJIOCO®CKHUX TPYJAX K.3. HUOJKOBCKOI'O
A. CaBunxun

B nmoxnaze paccMaTpuBaIOTCS B3TISABI pycckoro ¢mmocoda U yue-
Horo K.3. InomkoBCcKOro, Kacarwmuecs IOHUMaHUS UM CYTH U aTpHOyTOB
bBora, oTHO1IEHUS MexXy borom, MUpPOM U 4EIOBEKOM, BOIIPOCOB II03HABA-
emoctH bora.

Baxno, yto xonuenuus bora y I1{M0IKOBCKOrO UMEET HAay4HBIN Xa-
pakTep, B CBSI3W C YE€M €ro MpelcTaBlIeHne O bore omupaercs Ha JaHHBIC
€CTECTBEHHBIX HayK, B YaCTHOCTH, aCTPOHOMUIO U (pu3uKy. B To ke Bpems
OH KPUTHYECKH aHAM3UpPYeT Mudosormueckue odpassl 6oros uin bora.

®dunocodus KocMU3Ma, KOTOPYIO pa3BuBai LIMONKOBCKHH, Bela ero
K CBOEro poJia Hay4yHoi Bepe B bora. MoxHO Taxke cka3aTh, uTo L{nonkos-
CKHI1 co3/1ai onpee/eHHbIH TUIT PEIUTMU, OCHOBAHHOM Ha HAy4YHBIX MPUH-
munax. Ero orHomeHne Kk BceeneHHOH mpuoOperaeT MUCTHYECKHU
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XapakTep, MOCKONBKY OH FOBOPUT O TPAHCLEHJIEHTHOM CYIIECTBE, KOTOPOE
HazbiBaeT [IpuunHOi KocMoca.

Wnoe ompenenenue bora B koHuenuuu l{MOIKOBCKOTrO CBSI3aHO C
MOHMMAaHHUEM €ro KaK WJEH JIIOOBH M COMUIAPHOCTH, KOTOpas OOBEIUHSACT
Bce cymecTBa. bor Takike MOHUMAeTCss UM KaK HaWBBICIIUHI IPEACTaBUTEIh
(Ipe3nAEHT) OpraHn3aliy BBICIINX CYIIECTB KOcMoca. Pycckuii MpicnuTemb
IIPOBO3IJIAIIAT OHTOJIOTHUECKUI MOHU3M, KOTOPBIH BBIpakaeTcs B €T0 Bepe
B OBITHITHOE €IMHCTBO MAaTEepUAILHOTO U JYXOBHOI'O Ha4aj. ITOT MOHU3M
JaéT MpeicTaBlIeHHE O ero nmoHuManuu bora, KOTOpelld mpHOOpeTaeT naH-
TeucTudeckuil xapakrep. OH He TpakTyeT bora xak JMYHOCTh Kak B XpH-
ctuanctBe. C fApyroit CTOpoHBI, NpHUNUCHIBaeT [IpuumHe MopaibHBIE
KauecTBa. [IpuunHa sSBIAETCS €AMHCTBOM JIIOOBH, MHJIOCEPAUS M IMOHUMA-
HUS, BeIymuM BceneHHyIo K pafocTd M yCTpaHAIOIUM Bce cTpajaHus. B
CBA3H ¢ TakuM noHuMaHueM [IprauHel [IHONKOBCKHUM BBIABISETCS POJACTBO
ero npezacrasneHus o bore ¢ Tem nonnmannem bora, kotopoe paspaborano
XpHcTHaHCKoe OorocnoBre. OfHAKO €CTh U CYIIECTBEHHBIEC paznnuns. Tak
B KOHIENIUH [[MOIKOBCKOTO MPHUCYTCTBYIOT 3JIEMEHTHI Onn3kue Oyaan3my,
KOTOPBIE 03HAYAIOT, YTO CIEAYET TOBOPUTH CKOpee O MoHMMaHuu um Ipu-
YHHBI He Kak bora, a kak 60’KeCTBEHHOCTH.

Bynyuu yuenukom ®@enoposa, LlnonkoBckuii Mpoaokal TPaguLUIo
PYCCKOro KOCMM3Ma, U 3TO HAIpaBleHHe ompenersiio ero ¢uiocodpuro bo-
ra. bor ects, B ero MOHUMaHUH, B NIEPBYIO OYepeIb KOCMUYECKas BOJIS, KO-
TOpasi SIBISIETCSl HOCHTENEeM J00pa, HMMEET HE TOJIBKO YElIOBEUECKOe
HU3MEPEHUE, HO MPHUCYTCTBYET BO Beell BeenenHol. CTaHOBUTCS SICHBIM, YTO
npeacraBineHne [{nonkosckoro o bore BBIXOAWT 32 paMKHM XPHUCTHAHCKON
KaTeropuu OOrodenoBedecTBa, JOMWHHPOBABIICH y MpEeACTaBHTENECH pyc-
cKoii permurno3Hoit punocodun CepedpsHOTO BeKa.

HuonkoBckwii B cBoei pmrocopun bora He crnemyer 3a qorMaruyie-
CKM NOHHUMAaeMBbIM XPHUCTHAHCTBOM, B YaCTHOCTH, IpaBociaBueM. TpymaHo
yTBEP)KJaTh, 9YTO OH OTBEeprajg XpucTuaHckue Jormel (kak Tomcroit). Cko-
pee OH TPaKTOBAJ 3TO MO-HOBOMY, B COOTBETCTBHH C ITOJIOXKEHUSIMH CBOEH
MOHHCTHYECKOH U MaHNCcUXu4eckoil ¢punocopun. Yuenue o Cparoit Tpou-
1Ie OH MOHMMAaeT ciexyromuM obpaszom: bora Otua cuntaer IlepBonpuun-
HOW, KOTOpas MOpOXIaeT CHIHOBeH O0xbuX (3kBHMBaneHT ChbIHA), U Te
poxnmator ucTuHy (cnHOHMM J[lyxa). XapakTtepHas Mt Mbinuierus Llnon-
KOBCKOT'O JTMHHUSI KOCMU3Ma, IOHUMaHUsI BCETO B IEPCIIEKTUBE TBOPUECKOTO,
pacTyIero ¥ pa3BMBAIOLIEroCs B HANPABJICHUN HaMBHICIIEro 100pa KocMo-
ca, IPUBOJUT K TOMY, UYTO €ro BujaeHue bora B ropa3io MeHbIIEH CTENEHH,
4yeM y JIpyrux pycckux Meicnuteneid (Jocroesckuid, ConoBres, bepases),
YUUTBIBAET aHTpoHonorudeckoe Hauano. Kareropus Bomnomenue He urpa-
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€T y Hero 3Ha4YUTEeNbHYIO POJIb, YTO, BIIPOYEM, KOPEHHUTCS B HEAyalHCTHYE-
ckoif Metadmsuke L{nomkoBckoro.

Nucyc Xpucroc paccMaTpuBalcs Kaly’KCKUM MBICIHTENEM KaK CO-
BEpILICHHBIHN YesnoBeK, KOTopblid yumi o bore kak o I[Ipuunne Beenennoit u
nzee MUPOBOIT TF0OBH, a KOCMOC paccMaTpUBall Kak Cperdy, OJIaronpusITHYIO
Ui yenoBedeckux cyuiectB. Konuenuus kocmuueckoil [lpuunnsl y Luon-
KOBCKOTO ¢ ero ujaeeil bora kak Xpucra MoXeT ObITh COOTHECEHA C «TOY-
koit Omera» B unocopckux tpynax ¢paniysckoro duiocoda I1. Teitsipa
ne [apnena.

PYCCKHI KOCMU3M U IPOBJEMBI 3KOJIOT MU
I0.A. KyBuinnos

Pycckuif kocMHU3M SIBIISICTCS OMHOW M3 HEMHOTHX (HIOCO(CKUX CH-
CTEM, HaNpaBICHHBIX HA TapMOHM3ALMIO B3aMMOOTHOLICHUI YeJOBEKa C
pUpoIoH. XapaKTepHOW UepTOH PYCCKOTO KOCMH3Ma SIBISIETCS OTKa3 OT
MIPUHIOUIIOB aHTPONIOLEHTPU3Ma KYJIbTYPhl M I'€OIEHTPH3Ma IIMBIIIN3ALNH.
H.®. ®enopossiM u K.O. [{nonkoBCKUM BbIABUTaiach WIEsl CO3JaHUS Ireo-
KOCMHMYECKON ITMBWIM3AIMK, MpeAnaraics Takke HNPUHIMI aHTPOIOKOC-
MH3Ma, COTJIaCHO KOTOPOMY YeNIOBEK M IPHPOJIa HAXOIAT ceOe MpaBUIIbHOE
00BSICHEHHE TOJBKO B CBETE 3HAaHMH O KOCMOCE B LIEJIOM. Mnest KMBOTO
KocMoca Obl1a CTep)KHEM MHOTHX HOCTPOCHHUI: y4EHBIEe-KOCMUCTHI MpeJiia-
rajy 0TKa3aTbCs OT CTaphIX B3TJIIOB HA KOCMOC Kak Ha MEPTBOE, Oe3Km3-
HEHHOE TIIPOCTPAaHCTBO. 3aceiss BceleHHy0 >XHMBBIMH CO3HATEIbHBIMHU
CYyILECTBaMHU, PYCCKUN KOCcMU3M Hajensn e€ pazymoM. K.O. L{nonkoBckuii
IIMCalI O TOM, YTO MBI MILEM TepBble MpuunHbl Beenennoit. Kocmoc ympas-
JISIETCSI CBOUM COOCTBEHHBIM Pa3yMOM.

OTAMYMTEeNbHOM YepTOil PYCCKOr0 KOCMH3Ma BBICTYHAeT TECHOE
CHpSDKEHHE KOCMHYECKOH M TII00abHOM HKOJIOTHYECKOH TeM, COSANHEHHUE
UX B €JMHBIN OJIOK COIMAIbHO-ITHUECKOHN Mpobnemaruku. TpeGoBanus 1e-
JIOCTHOTO 3HAHHSA O MHpPE TECHO CBS3BIBAJHCH PYCCKMMH KOCMHCTaMHU C
nzeel eIMHCTBA BCEX CIIOEB OBITHSL.

OTHOIIEHNE YeloBeKa K MPHUPOJIE BRICTYIAIO (OPMOH MPOSBICHUS
camMoi IpupoAbl. SICHO CTaBHUIICS BOIPOC O CMBICIIE YETIOBEUECKOM IesATeIb-
HOCTH, BEJTMYECTBCHHON 3aJade 4eJIOBEYECKOTO T€HHs: OXpaHEHUE, YyTBEp-
MXKJIEHUE J)KU3HU Ha 3eMile. DTO SBISETCS LENbI0 KOABOIIOIMU YellOBEKa U
npupossl. JKU3Hb 4enoBeKa U JKU3Hb IPUPOABI OAMHAKOBO LIEHHBI U B3au-
Mo3aBucuMBL B roa 150-netus co aus poxxaenus B.W. Bepranckoro Bechb-
Ma aKTyaJlbHO OCMBICIUTh €ro Hacieaue. BepHaackuil roBOpUI O TOM, YTO
KM3HU COBCEM HeT BHe Omocdepsl. Haywnas mpicap paboTaeT TOJBKO B
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6uocdepe 1 B X0JIe CBOETO IPOSBIICHUS, B KOHIIE KOHIIOB, IPEBPAIIACTCS B
HOOChEepy, TEOIOTHIECKN OXBATHIBAS €€ Pa3yMOM.

[IprunHy BO3HHUKHOBEHHS M 00OCTpeHHs HpobOieM Mexmay oOre-
CTBOM U TIPUPOJION PYCCKHE KOCMECTHI BHICTH B CO3AAHWU IIMBHUIM3AIINH,
OCHOBaHHOHM Ha IPOTHBOIIOCTABICHHUH ECTECTBEHHOTO (CaMON MPHUPOJIBI)
HCKYyCCTBEHHOMY (TEXHHKE, TEXHOTPOHHOMY JaHAMmA(Ty), B pe3yiabTare
Yero 4eJOBEeK yTpauuBaeT YyBCTBO MUPOBOI rapMOHHH, €IUHOM LIEIOCTHO-
cTH ¢ KocMocoM. CriaceHHs1 4eJIoBeuecTBa MOXKHO JJOCTHYb TOJIBKO OpPraHu-
3anell CBOEH JesTeNIbHOCTH Ha OCHOBE IPaBWIBHOTO IIOHMMAaHUS
HEOOXOMMOM B3aMMOCBSI3H MCKYCCTBEHHOTO M ecTecTBeHHoro. Ilo cyme-
CTBY 3eMJIs SIBJISIETCSI KOCMUYECKHM KOpadJieM, M JUIsl BBIXOJa U3 SKOJIOTH-
YeCKOro KpHu3Mca Ha IUIaHETe JOJDKEH OCYIIECTBIITBCS — PEXHUM
KOCMHYECKOT'0 KOpaos.

Pycckre KOCMECTBI HCCIIEAOBAIHM CaMble pa3HOOOpa3HBIE CTOPOHBI
HEM30EKHON HEATEIHHOCTH YeJIOBEYeCTBA MO TapMOHHU3AIMN B3aUMOCH-
CTBUS TIPUPOIBI U OOIIEeCTBA B IUIAHETAPHO-KOCMUYECKOM Macmitabe. Pas-
paboTKka BOMPOCOB yCTpaHEHWS HEAOPa3yMECHHH B NMOHUMAaHHUU TIPHPOJIBI
(H.H. Y™moB) u cozmanne «kocMmocay Hatypamucta (B.W. BepHanckwuit) co-
MPOBOXKIAINCh Pa3MBIIIIGHHEM O crocodax pa3pelieHduil CcaHUTapHO-
TMTHEHHYECKUX MPo0JIeM WITH, 10 CI0BaM YMOBa, O 3a/lauaxX Pa3BUTHS TEX-
HUKU B CBA3U C HMCTOLICHUEM IPUPOAHBIX PECYPCOB. (DCI[OpOB BbIJIBUT'AJI
TPaHAMO3HBIC 3ada4U, ABJIAIOIHNCCA COCTaBHBIMU YaCTAMU ((O6HICFO acaar:
JIOCTH)KEHHE 4YEJIOBEYECTBOM KOCMHYECKOTO OEcCMepTHsi, COEIMHEHHUE
MBICTIH U JIeJIa, PEIICHHE CAaHUTapHO-TIPOJIOBOIHCTBEHHON MPOOIEMEI, pac-
CeJIeHHE YeJI0BeYeCcTBa B KOCMOCE.

Heobxonnma mepecTpoiika HE TOJNBKO CHCTEMBI YIpaBJICHHS, HO U
HepapXuH MEHHOCTEH U IeJieil COBPEMEHHOT0 YenoBeKa. CBsi3b MOKOJICHUH
JMOACH, COCTUHEHHWE MBICTH W Jella BOCCTAHABIMBAIOT IMOJIHOTY pa3yMa.
JesTenbHOCTh MO0  PEryJIsANUd  TPUPOABI, pEIIeHHE  CaHUTapHO-
MIPOJIOBOJILCTBEHHOTO BOIPOCa M OCBOEHHE KOCMOCa OOBEIMHSET JIoeit
OTBETCTBEHHOCTBHIO 3a X0 MUPOBBIX COOBITHIA. YTBepncz[aﬂ HUIAEH ILICJIOCTHO-
IO eMHCTBA MHPOBOTO OBITHS, MPE0OPa3yIOIIYI0 POJIb YEIOBEYECKOro pa-
3yma Bo BceneHHOM, pycckre KOCMUCTBI YACNSUIA 3HaYUTEIbHOE BHUMAaHUE
aHaM3y MpoOJieM CIUIOYEHHUS] HapOJOB B PEIICHUHU 3a/1a4 3€MHOT0 M KOC-
MHYECKOTr0 MaciuTaboB. ['paHAnO3HOCTh 3a/1a4M MOCTPOSHHSI F€OKOCMHYE-
CKOW IIMBHMJIM3AIMH, TAPMOHHU3AINY B3aMMOJICHCTBHS 00IIECTBA M TIPUPOIBI
B IUTAHETAPHO-KOCMHYECKHX MaciuTabax TpeOyeT OT BCeX HapoIO0B OCO3Ha-
HUSI CBOEH pOJIM B CHICTEME 3€MHOTO 1 KOCMHUUYECKOTO OBITHSI.
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MOTEHIUAJ UJIEA PYCCKOI'O KOCMHU3MA
KAK ®UJTOCOPCKAS BA3A COBPEMEHHOM IEJATOTUKA
T.1. KyBunHoBa

B Hacrosiiee BpeMst MHOTO TOBOPSAT O Kpu3Hce oopa3oBanus B Poc-
CUH, MHOXKECTBO HAy4YHBIX HCCIIEJOBAaHUH MOCBALICHO TOMY, C HOMOIIBIO
KaKHX TEXHOJIOTHH JIOJKHO OCYLIECTBISATHCS OOYy4EHHE, HO HE CTaBHTCS
BOIIPOC O TOM, KaKOT'O 4eJIOBEKa Ha/l0 TOTOBUTh, YETKO HE CHOPMYIHPOBAH
COLMaJbHBINA 3aka3 oOmiecTBa mkosne. J[i1s OONBUIMHCTBA MEIarorHuecKux
UCCIIEJOBAaHUH XapaKTepHO OTCYTCTBHE (GUIOCOPCKOI MmpopaboTku mpo-
67eMbl coBpeMeHHOro oOpazoBaHus. Habmromaercst yBiedeHUe pa3iinuHbI-
MU 3alaJHBIMU TEOPHUSIMH, a TAaKOE HalpaBiieHue PUIOCOPCKON MBICIH Kak
PYCCKHUI KOCMU3M He NpopaboTaHO MeAaroraMu.

CoBpeMeHHas IeJaroruka MpoBo3riamaeT HeoOX0AUMOCTh COOIIo-
JICHUSI TIPUHIMIIA TPUPOJ0CO00pa3HOCTH B oOpazoBanuu. Ho mpu sTom HE-
IZle HE CTaBUTCS BONPOC O HEOOXOAMMOCTH ydeTa IMKIoB A.JL
UmxeBcKkoro B 00pa3oBaTeIbHOM Iponecce. Pycckmit KOCMH3M JOIDKEH
M3y4aThCs B IIKOJIBHBIX NIPOrpaMMax, Takxke Kak v ujaen B.W. BepHanckoro
o 6uocepe u Hoochepe, unen YmKeBCKOTO O COTHEYHO-36MHBIX CBA3AX.

UYT0 U3 pyccKOro KOCMHU3Ma MOXKHO B3STh Ul COBPEMEHHOU IIe1aro-
ruku? [pexacrapisiercs, mpexie Bcero, odpa3 yejgoBeka OyIymlIero, KOTo-
pOMy IPUCYIIM TaKUE KAayecTBAa, KAaK BOJS, OTBETCTBEHHOCTb HE TOJIBKO
nepes; 00IIECTBOM, HO U Nepe]] MPUPOIOH B caMOM IIMPOKOM MOHHUMaHUHU
BCEJICHCKOM TPUPOBI.

CoBpeMeHHas IIKOJIa HYXK/JIaeTCsl B HAyYHOH (rtoco(ckoli cucreme,
KOTOpOH MOJKET cTaThb pycckuil kocmusM. Crapas ¢uiocodcekas cucrema
yIuia, 1 00pa3oBaBIIMICSA BAKYyM CTPEMHUTEIBHO 3aIlOJIHAECTCSl HeHAyYHbI-
MU PEIUTHO3HBIMU U IICEBAOPEIUTHO3HBIMU KOHIeNnuusMu. Heynusurens-
HO, YTO «3BE3/Ib» PA3IMYHBIX KOHKYPCOB M IIOY-OM3HEcCa 3aTpyRHSIOTCS
OTBETHTh Ha BONpoc — Bpamiaercs ju ConHIe BOKPYT 3eMiIM WM Hao00-
por.

IIpoTuBOpEUUBbIE PEIUTHO3HBIE KOHLUEIIMM HE TOJBKO HE JAIOT
NIPaBUWIBHOM KapTUHBI MUPA, HO U MOPOXKJAIOT B3aUMHYIO HENIPUA3Hb NpEJ-
CTaBUTENIeH TOW WIIM WHOW KOH(eccHH, a, KaKk M3BECTHO, CaMbIe KECTOKHE
BOWMHBI — 3TO PEUTHO3HbIE BOWHBI. [[HONKOBCKUI yTBEpk/1aj, 4To MO ca-
MO CBOEH HpHpOE Bepa IPe3BBIYAHO CyOBEKTHBHA, M YEIOBEK CKIOHEH
BEPUTH B TO, YTO €My BBIr0JIHO. CyOBEKTHBHOCTH Bepbl OH NPOTHBOIOCTAB-
J5U1 0OBEKTUBHOCTD PAllMOHAIBHOTO 3HAHWS; TYMAHHOCTH M PacIlIbIBYATO-
CTH BEpbl — MOHHM3M OOBEKTHBHOTO HAayYHOrO 3HaHMA. Taroke
[{yonKoBCKMI ~ yIensy MHOTO BHHUMAHHUS BOIpPOCaM  OOIIECTBEHHOTO
YCTPOWCTBA M 3THKH, Hanpumep, B padorax «VpeasbHbI CTPOH >KU3HM»
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(1917), «Mupaxu Oyxmymero oOrmecTBeHHOTo ycTpoiictBa» (1918), «Uro
nenath Ha 3emue?» (1928) u ap. B HUX 0H mokasain cebs CTOpPOHHHUKOM CO-
[UATUCTHIECKOT0 0O0IIecTBa, OOIIMHHONW OpraHM3allli, BBICOKOH HpPaB-
CTBEHHOCTH ¥ JHMYHOM OTBETCTBCHHOCTH Kaxjaoro uemoseka. Ocoboe
BHUMaHHE B €TI0 TBOPYECTBE YIEICHO SKOJOTMYECKOM 3THKE KaK OTBET-
CTBEHHOCTH TI€pe]] BCEMH XKHMBYIINMHU Ha 3eMJIE CYLIIECTBAMU M KH3HBIO B
1enoM. McTOKM HBIHEIIHEeTo 3KOJIOTHYECKOTO0 KPU3nca BO MHOTOM JIEXKAT B
OTPHMIIAHWU ITUYECKHX IPHUHIMIOB BO B3aWMOOTHOIICHHAX YEIOBEKa C
TIPUPOIOH.

[{yonkoBCcKHi nHca, YTo IMIaBHAs 1IEJb MIKOJIBI — HAYYHUThCS KUTh!
TO €CTh YMETh J0OBIBaTh HEOOXOMUMOE IUIsl JKM3HH, 3HATh Hambojee pa-
3yMHBIC OTHOILICHHUS, NMOHUMATh Jy4llee COLUAIBHOE YCTPOMCTBO, OBITH
rpakAaHMHOM. Bce ocTanpHOe ycBamBaeTcs MO CHiIaM, CIIOCOOHOCTSM H
KETAHUSIM KaxJ10ro. Bee mpeacTaBuTeny pyccKoro KocMu3Ma ObUIH MacTe-
paMu CBOETO JieJIa ¥ CTOPOHHUKAMH PEAJIbHO MTPaKTHYECKOH MeJaroruKH.

PUJIO0COPHAA K.3. HUOJIKOBCKOI'O — OCHOBA
HEJEITIOJATAHUS MUPOBOU KOCMOHABTUKH
B.B. llexouuxun

B nocnepHue roabl pa3BUTUS POCCUMCKOM KOCMOHABTUKH BCE
HacToilunBee BO3HHKAET BOMPOC 00 OOOCHOBAHHOCTH KOCMUYECKOM aes-
TEIBHOCTU POCCUHCKOro rocyaapcrsa. Ha mnepuoguuecku NpoXOAsIILUX
HaYYHBIX COOPaHUSIX, Pa3IMYHBIX BCTpEedax OOIECTBEHHOCTH M O(UIHAIIb-
HBIX MEPONPUATHIX TOCYAapCTBEHHON BJIACTH CTABUTCSA BONPOC O LEISX,
KOTOPBIE YEJIOBEK U YEJIOBEYECTBO MOTYT JOCTUTHYTH B pE3ylbTaTe HCCIIE-
JIOBaHUSI M OCBOEHUs KocMoca. OTBETHI HAa 3TU BOIPOCHI, KOTOpPBIE MOJ-
TBEpXKJalu Obl HEOOXOAMMOCTh IIPOJOJDKCHHS M YCWICHHS OCBOCHHUS
KOCMOCAa OTSTOLIAKTCA KPU3UCHBIMHU SIBICHUSIMU, C KOTOPBIMU CTOJIKHYJIACh
HUBMIM3aLMA 3eMJIsiH B KoHIEe XX — Havane XXI Beka. MHorue rocyzaap-
CTBEHHBIE JESTENH, PAKTUKNA KOCMOHABTHKU U JIaXK€ MBICIUTENIH (HHIOCO-
($buM KOCMU3Ma CKENTUYECKH OTHOCATCS K peajbHOW MOJIb3e KOCMHUUECKOit
JEeSITeIbHOCTH JIJISl YEJIOBEKa U MUPOBOTO COOOIIECTBA.

CkenTunm3M OBIT XapaKTepeH B TOABl HAYAIBHOW MPAaKTUYECKOI
KOCMOHABTHKH B HAIPaBICHUM H3Y4YEHMs «IAJIBHErO» KOCMoOca, TAe pe-
3y/NbTaThl UCCIENOBAHUN HUCUHUCISIIUCH JECATUIETUAMHU. DTOT CKENTULU3M
B HacTosIlee BpeMs HaOJIIoAaeTcs U B MIPAKTHYECKOH KOCMOHABTHKE, Halle-
JICHHOH Ha M3y4eHHE M OCBOEHHE OKOJIO3EMHOI'O MPOCTPAHCTBA C MOCHIIb-
HBIM BBIXOJIOM K rpaHuiiaM CONHEYHOH CUCTEMBI.
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bones3Hp oTCyTCTBHSA LieNenonaaraHus, IpH KOTOPOH 3pUMO U YETKO
OMpeneeHbl NEHHOCTH M LENU Pa3BUTHS MUPOBOW KOCMOHABTHUKH, CTalld
OCHOBHBIM TIPEMATCTBUEM B YCTOMYHMBOM M CHUCTEMHOM IUIAHUPOBAaHWU U
peann3aliy 3TUX IJIAHOB B 00JIACTH KOCMHUYECKON IS TENbHOCTH.

HeonpeneneHHoCcTh pocCUICKOM HayYHON MBICIM OTHOCUTENIBHO PO-
U ¥ 3HAYEHHs KOCMOcCa MAJs LMBUIM3ALUU 3€MIIIH INPUCYHIM HE TOJBKO
poccusiHaM, IepBONPOXOLaM UccienoBaHusa kocMmoca. Kocmuueckue nep-
xaBbl Mupa, B T. 4. CIIIA (HACA), eBporneiickas, kutaiickas, aroHCKas U
MHIIMICKAash KOCMOHABTHKA UMEIOT CYLIECTBEHHBIE MTPOOEIBI B Iiejernoara-
HUM 3a/a4 NPOTHO3UPOBAHMS U IIAHUPOBAHMSA HAI[MOHAJIBHBIX KOCMHUYE-
CKHX IIPOTpaMM.

MupoBo33peHYECKUEe OOOCHOBAHMS IIEHHOCTEH M Ieiell pa3BUTHUS
HAIMOHAIBHBIX KOCMHUYECKUX IMPOrpaMM CTaHOBATCS NEPBOCTENEHHBIMH,
MOOMIM3YIOIIMMH, 30BYIINMH K Pa3BUTUIO M HOBATOPCTBY. [IpakTndeckas
KOCMOHABTHKa C KOHKPETHBIMH BOIIPOCAMH HAay4dHOTo obecnedeHus, (u-
HAaHCHPOBAHUs, OPraHU3aLMOHHO-YIIPABICHYECKHX MEPONPHUATUH, MATEPH-
AIBHO-TEXHMYECKOTO O0ECIEUYCHUsI M peasM3anus CHeHHaTN3HPOBAHHBIX
KOHKPETHBIX MPOTrpaMM OTAEIBHBIX KOCMHYECKHUX ITPOEKTOB YXOIAT Ha
BTOpO# miaH. Ilo 3Toi mpuunHE BO3HMKAIOT NMPOOJIEMBI B YBEPEHHOCTH U
MPaBUJIBHOCTH MPAaKTHYECKOHW JESITENILHOCTH B OOJACTH HCCIICTOBAHUS M
OCBOEHHSI KOCMOCA.

CoMHEeHUS B TOM, AJIS 4eTO U 3a4eM TPATATCS MHTEIUICKTYyaJIbHbIE U
MaTepHaJIbHBIE PECYpPCHl CTPAH YYAaCTHUKOB KOCMHYECKOW JesATeTBHOCTH,
SIBIIIFOTCSL OMTHOW M3 INIABHBIX MPUYMH OTCYTCTBHS YETKOM OPraHU30BAHHO-
CTH, HapyUIeHHH B paboTe NPOMBIIUICHHBIX NPEANPUSITHH KOCMHUYECKHX
oTpacieil, KOTOpbIe C ONpPENEeNeHHON MEPHOIUYHOCTBIO MPUBOJAT K KaTa-
cTpoam 1 HeyIadaM B pean3aliiil KOCMUYECKUX POEKTOB.

Ha exxemecsanbix BeTpedax Kiry6a nmpyseit kiactepa «KocMmudeckue
TEXHOJIOTUH U TeleKoMMyHuKanus» @onjga «CKOIKOBO» YYaCTHUKHU B CBO-
HX BBICTYIUICHUAX MOCTOSHHO CTaBAT Ha OOCYXJAEHHE BOIPOCHI I[eNeToNa-
raHus KOCMHMYECKOH AeATeNbHOCTH, oTMeuas, yTo B CoBeTe 1o KOCMOCY
PAH, UHctuTyTe KocMuueckux uccienoanuii PAH; xomuccusix u pabo-
yyx Ipynmnax no kocmocy mnpasurensctBa P®, Pockocmoce u Beaymux
MPEIIPUATHAX KOCMUYECKOH TPOMBINUIEHHOCTH HET YeTKOTO IIOHUMAaHUS U
B3aMMOCBSI3M TIPOTHO3MPOBAHMSA W IUIAHHPOBAHUS KOCMHUYECKHX HCCIEHO-
BaHuil. He B moyHOW cTemeHW omnpeneneHbl NMPUOPUTETHI HCCIEJOBAaHUS
«IaJbHET0» M «OJIDKHEro» KOcMoca, a TaKKe O4YepeHOCTh M3YUYEeHUsS H
ocBOCHUs TulaHeTsl Mapc wim cnyTHuka 3emin JIyHbl; HE0OXOIMMOCTH
COTPYIHHUYECTBA B CO3AAHUU MEXAYHAPOJHBIX KOCMUYECKUX CTAaHLIMN MU
HalMOHAJIBHBIX KocMuyeckux craHuui (Kurait). o Hacrosmero BpemeHu

182



HE YTBEp)KJCH [IPUOPHUTET MCCIICAOBAHUS KOCMOCA HEMOCPEACTBEHHO Yelo-
BEKOM HJIH aBTOMATU3UPOBAHHBIMU TEXHUYECKHMHU CUCTEMaMHU.

Bce HasBaHHBIC MPOOJIEMBI TPEOYIOT MHPOBO33PEHUYECKOTO (IIIO-
cockoro 000CHOBaHMSA U BBIPAOOTKH YETKOTO W IOHSTHOTO IIEJIeTIONa-
raHus B 00JIACTH KOCMHYECKOM JIeITETLHOCTH.

KOCMOHABTHUKA U OBILIECTBO:
OIIBIT, MIPOBJIEMbI, IEPCIIEKTUBbI
C.B. Kpuuesckuii, A.U. [IpoHos

B nokiane mpencTaBieHbI Ba B3aMMOCBA3aHHBIX acmlekTa: 1) sBo-
JIIOIUSL peaibHOM CHCTEMBI «KOCMOHABTHKA U OOILIECTBOY; 2) pa3BUTHE HC-
CJIeJOBaHUH, TMOCBAIICHHBIX CHCTEME «KOCMOHABTHKA U OOIECTBO», B TOM
4rcie Ha OCHOBe aHamm3a paboTel Cekumu 6 Hayumpix UteHnit mamsatu
K.3. [lnonkoBckoro.

[Ipormecc SBOMOIUN PeaTbHON CHCTEMBI «KOCMOHABTHKA W 0OIIe-
CTBO» MOYKHO YCIIOBHO Pa3[eNUTh Ha 3 dTama: 1) HauanbHBIA — ¢ Hadaia
XX B. 10 80-x rr. XX B. (CO3MaHHE OCHOB TEOPUH KOCMOHABTHKH, MPOTIa-
raHia BO3MOXHOCTEH, IpeoOyiaflaHue OXHIAHWK U ditpopust OoT mepBbIX
JOCTIDKEHHHM TMPaKTUYEeCKOM KOCMOHABTHMKH); 2) pa3BUTHE NPaKTHYECKOU
KOCMOHABTHKH, JOCTHXEHHS U PE3yJIbTaThl IPU HApaCTaHUU «BHYTPEHHUX)
U «BHEUHHX» npobsieM u npotusopeunit (¢ 80-x rr. XX B. 10 Havama XXI
B.); 3) KOMMepIHaINU3anusd KOCMHYECKOHN NeATeIbHOCTH, KPU3UC KOCMOHAB-
THKA ¥ ¢ OTHOIICHUH ¢ 00IIecTBOM, MPoOIeMBI d3(P(PEKTHBHOCTA M HOBOH
cTpareruu passutusi (¢ Hayana XXI B.).

[pormece pa3BUTHA UCCIICAOBAHMIA, TIOCBSIIEHHBIX CHCTEME «KOCMO-
HaBTHKa ¥ OOMIECTBO» TaK)Ke MOYKHO NPEACTABUTH B BHJC aHAJOTHMYHBIX 3-
X 3TamloB W MEpPHOIOB BpeMeHH: 1) siidopus, mpeobiaganne B UCCICIOBa-
HUSX HICOJOTHYCCKON MapagurMbl W HEOTPAHUYCHHBIX BO3MOXHOCTEH
KOCMOHABTHKH; 2) HapacTaHHE KPUTHKH KOCMOHABTHKH, DPE3yJIbTaToOB M
MEPCIEKTHB KOCMUYECKOH AEATENIbHOCTH; 3) Hadajgo CMEHBI MapajurMel,
MIOUCK U BBIPaOOTKA HOBOW CTPAaTErny, HOBOTO OOIIECTBEHHOTO AOTOBOpa B
chepe KocMHUECKOH NIEeATETHHOCTH.

[IpuBoasaTcs n 00CY)IAalOTCS OCHOBHBIE PE3YNbTaThl JACATEIHLHOCTH
¢unocodcroit cexnuu Hayunpix Urenmii mamstu K.O. I{uomkoBckoro,
HayuHas ¢ ee co3ganus B 1974 r. u 1o Hacrosiero BpeMeHu. [lo co3nanus
¢dunocopckot CeKIUHN MHUPOBO33pEHYECKUE u ¢unocodceko-
METOI0JIoTHYecKre npodsieMbl oOcyxaanuck B pamkax [-VIII Yrenwuii (c
1966 r.) Ha 3acenanmsx cekuun «VccienoBanue HaygyHOTro TBOpUYecTBa K.3.
IuonkoBckoro». B 1974 r. na IX Urenusx Oblaa co3jgaHa OTHAEIbHAS CEK-
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mus «K.3. uonkoBckuit 1 prnocodckne mpoOIeMbl OCBOSHHSI KOCMOCay.
Bonpiryto MHUIMATHBHYIO W OPTaHU3ALMOHHYIO POJb B €€ CO3JaHHUHU ChIT-
pamm E.T. ®annees u A.Jl. Ypcyn. Bnocnenctsun numena mecto Tpancdop-
Manus Ha3BaHWA CEKOMM C COXPAaHEHHEM €ro  KOHIENTYaJbHO-
COJEp)KaTeNbHOTrO sipa. B pasHele rogsl K € pyKOBOACTBY M HaydHO-
OpraHu3aIMoHHON pabdore monkitrouanuck B.B. Kastoturcknit, FO.A. IlIko-
nenko, A.W. Iponos, b.H. KautemupoB u apyrue Kosiery.

TemaTHka ceKMKM OXBaThIBAJIA IIHPOKUIT CIIEKTP BOIIPOCOB: IIPUYH-
HBI 1 000CHOBaHHE HEOOXOIUMOCTH BBIXOZa YeJIOBEKa 3a Mpeesbl 3eMily;
HUCTOpPUYECKHE TEHJIEHIMHM U TEPCIEKTUBBl Pa3BUTHA KOCMHUYECKON aes-
TEJILHOCTH; OCBOEGHHE KOCMOCA M IJI00abHbIE IPOOJIEMBI COBPEMEHHOCTH;
Hooc(epa, OCBOEHHE KOCMOCa M YCTOHYMBOE Pa3BUTHE LUBUIU3ALINK; KOC-
MHU3M B KOHTEKCTE COBPEMCHHOW HAyYHOW KapTHHBI MHpPa; KOCMHU3aIUs
HayKH, JIUTEPATypbl, HCKyCCTBA M JIPYTHX C(ep UeTOBEUECKOIl KyIbTYypHl;
CBSI3b PA3BUTHSA KOCMOHABTHKH C IOJMTHKOH, MEXIYHapOIHBIM IPaBOM,
9THKOW; COIMAIbHO-PKOHOMHYECKHE acCTIeKThl HHAYCTPHATU3alul U 00XKH-
BaHWA BHE3EMHOTO MPOCTPAHCTBA; WCIIOIb30BAHHE PAKETHOW TEXHUKH U
npoOiieMa 3KOJIOTHYECKOH 0e30macHOCTH; 3BOMIOnUs BcenenHol n aH-
TPOMHBIA KOCMOJIOTHYECKUH MpUHIUT; (HUII0c0(CKO-METON0I0THIECKHUE,
COLIMOJIOTHYECKHE U JIMHIBUCTHYECKUE TPOOJIEMbI IOUCKA M YCTAHOBJICHUS
KOHTaKTa C BHE3eMHBIMM LUBMIM3AIUAMU. [IoCKONBKY TpaaHUIIMOHHO 00-
CyXJIeHHEe MpoOJeM OCBOEHHS KOCMOCA OTTAJIKUBAJIOCH OT TBOPYECKOTO
Hacneausa K.O. [{noakoBCcKoro, 3Ha4nTeIbHOE MECTO B CEKITMOHHBIX JIOKJIa-
Jlax OTBOJWJIOCH aHAJM3Y MJEH CaMOro OCHOBOIIOJIOKHHKA KOCMOHABTHKH:
YUUTBIBas CHEUU(UKY CEKIMH, 3TH MIEH COOTHOCHIIHNCH, IPEKAE BCETO, C
¢urocodpueit kocMu3Ma.

ITpn 3TOM TeMmaTHKa CEKI[MH OXBAaThIBaja HE TOJHKO KOCMHYECKYIO
¢unocoduro. Tak, HapsLy ¢ IPoOIEMOH CONMATBPHOTO OECCMEPTHS YeI0Be-
YECTBa, BIOJIHE BIIMCHIBAIONIEHCS] B KOHTEKCT KOCMUYECKOH MPOOIEeMaTHKH,
3aTparuBajICsl YMCTO TE€POHTOJIOTMYECKUH acTeKT BO3MOXKHOCTH MHIUBHILY-
anpHOTO GeccMepTus denoBeka. IloaBepraauchk aHanu3y MajlOMCCIIEOBaH-
HbIE TICHXWYECKHE W HEHpO(pHU3MOJOTMYECKUE SIBJICHHUS, OTHOCSIIUMECS K
00J1aCcTH TAPATICUXOJIOTUH, H3YUYCHHUS [TOICO3HAHUS (B YaCTHOCTH, OOBSICHE-
HHUE HAyYHBIX 03apeHHH, HHTYHUIINH, TIepeaaudl MBICIIEH Ha pacCTOSHIE).

B pabore ¢punocodckoit cekium, TeMaTHIECKH OMM3KUX CHMIIO3HY-
MOB M MEKXCEKIIMOHHBIX 3acelaHui NPHUHUMAIHM y4acTHE M3BECTHBIE yde-
HBIE: B.C. ABnyeBckuid, N.B. becryxes-Jlana, JLM. I'maanuc,
I'.IL. XKyxos, B.Il. Ka3nauees, B.B. Kastotunckuii, ®@.I1. KocMmonuuckuii,
JI.B. JleckoB, O.C. Mapxkapss, A.Jl. Ypcyn, E.T. ®annees, I'.C. Xo3un.
Beictynanu ¢ noknagamMum  uMHOCTpaHHble yueHble: b. @unnu (CLLA),
M. Xaremaiicrep (I'epmanus).
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CymecTBeHHBIN BKJIaT B primocodurio kocMu3Ma, B pa3paboTKy Gu-
J0CO(CKO-METOIOJIOTHIECKUAX TPOOJIeM OCBOeHHs kKocMmoca BHecin E.T.
®annees, A.Jl. Ypcyn, B.B. Kastorunckuil. B pamkax ncciaenoBaHust yHU-
BEpCAJIbHBIX 3aKOHOMEPHOCTEN 3BOMIONMH npupoAsl U counyma E.T. Dan-
JiceB BBIABHHYJ KOHIEMIMIO PSa Pa3BUTHS, B COOTBETCTBHH C KOTOPOI
000CHOBaN HEOOXOAMMOCTE BBIXOJIa YEJIOBEKa B KOCMOC. AHAIM3UPYS MO
YTJIOM 3pEHHs] KOCMM3AIMH CYIHOCTh U TEH/ICHIMH HayYHO-TEXHUYECKOTO
Iporpecca, OH OJHUM U3 MEPBBIX MOJOLIEN K OCO3HAHHMIO BAXKHOCTH HC-
TI0JIb30BaHMUS 3KOJIOTH3UPOBAHHBIX TEXHOJOTUI U Pa3BEPTHIBAHHS «IKOJIO-
TMYECKOro NMpou3BoAcTBay. A.J[. YpcynoM OblIM HOATOTOBICHBI M U3/1aHBI
OCHOBOIIOJIAraloye sl ATana MPakTUYECKOro OCBOEGHUS KOCMOCAa MOHO-
rpaduyeckue paboTsI: «OcBoeHue KocMoca (punocodcexo-
METOJIOJIOTHIECKHE W COLHoJormdeckre nmpobieMen)» (1967); «Uemoseue-
ctBo, 3emus, Bcenennas. ®unocopckue mnpoOiaeMbl KOCMOHAaBTHKH»
(1977). Hapsiy ¢ aHaiu30M 3HAYMMOCTHU U MEPCIEKTUB OCBOCHHS KOCMOCA
OH HCCIENOBall CBSI3b KOCMHYECKOH AEATEIBHOCTH C TIOOAINCTHKOM, C
YCTOWYMBBIM pa3BUTHEM IMBWIIN3AIMH, OOJBIIOE BHUMAHUE YIEIHI HpO-
O6meme BHe3eMHBIX nuBmim3anuii. B.B. KasroruHckuii, Oyayun omHuM w3
BEIYIIMX UCCenoBareiel B oomactu Gruocodckux mpobieM KOCMOJIOTHH,
OCBOEHMS KOCMOCa, HCTOPUH KOCMHU3Ma, IIPMJIOXKUI MHOTO CHJI K OpraHu3a-
LHOHHOW paboTe puinocodckoil cexim B Ka4ecTBe ee PyKOBOJUTEINS — Ha
npoTsbkeHnH (akTiyecku yeTBepTH Beka. CyIeCTBEHHOE Pa3BUTHE B €ro0
HCCIIEAOBAHUAX MOTyYHiIa KOHLEHINS YHUBEPCAIFHOIO SBOJIIOIMOHU3MA, B
KOTOpPOH BaXXHYIO METOJIOJIOTHYECKYIO POJb OH OTBOAWII aHTPOITHOMY KOC-
MOJIOTHYECKOMY HPUHIHWITY. 3HAYUTENILHOE MECTO B €ro paboTax ObLIO
yZIeJIeHO KOCMHYECKOH ITHKE, IIEPEOCMBICIICHHIO KOCMUUYecKoi (rocodun
K.2. InonkoBCcKOro B KOHTEKCTE COBPEMEHHOM Hay4YHOU! KapTUHBI MUpa.

B cBszu ¢ pacnagom CCCP, cMeHO# conuansHON mapagurMel U 00-
LIECTBEHHOI'0 yCTpoicTBa B Haulel crpane ¢ Hadyana 90-x rr. XX B. ciuenyer
NIpU3HaTh, YTO K Hadany XXI B. cekuus B 3HAUUTEIBLHOW Mepe HOTepsiia
cBoe BIMsiHUE B hopMaTe UTeHHid 1 B HAy4HOM COOOLIECTBE.

B oTiimdne 0T eCTECTBEHHOHAYYHOTO M TEXHUYECKOTO HAIIPaBIICHHH,
¢dunocodckue KoHIENnMu doJiee KOHCEpBAaTHBHBL. [103TOMY PHHIUIHAIb-
HbIe UHHOBAIIMH B paMKax COOCTBEHHO KOCMHUYECKOW (riIocouu Mo UcTe-
yeHUn OoJiee YeM BEKOBOTO €€ Pa3BUTHA — OT (UIOCOPUH KIACCHKOB
PYCCKOro KOCMH3Ma O KOCMUCTOB BTOPOW BOJHBI M COBPEMEHHBIX HCCIIE-
JloBateneil — celvac MaloBepOsTHBL VCKIIIOUUTH PUCK CTarHaluu U OCy-
IIECTBHUTH BBIXOJ] CEKIIMM HAa HOBBIH YPOBEHb Pa3BUTHSI BO3MOXKHO 3a CUET
TEMAaTHYECKOTO PpaCUIMPEHUs] CEKIHOHHBIX JOKJIAJ0B, HE IPHUBS3aHHBIX
TOJIBKO K «kiaccuke» ¢unocopun K.3. Ilnomkosckoro n kocmuzmy. XKena-
TeJsieH OoJiee TOJHBIM 0XBaT HANpPaBICHUH «(PHIOCO(US HAYKH U TEXHUKH
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u «conuanbHas Guocopus», a TAaKKe COUCTAaHUE HCCIEAOBATEIbCKUX TO-
XOJI0B Ha CTBIKE CMEKHBIX (CONMOTYMaHUTAPHBIX U JPYT'HX) HAIIPABICHHUH.
IIpennararoTcst BBIBOABI M PEKOMEHAAIMM TI0 OPTAaHHW3ALUH Jallb-
HeWmrel paboThl CEKIMHM B HOBBIX YCIOBHUSX (MEXIUCIUILIMHAPHOCTD, KOP-
peKnus Ienel, 3a7a4 M Ha3BaHMSA CEKIMH, TEMAaTHYECKHH pyOpHKaTop,
MIPUBJICYCHHUE U MOJIEPKKA MOJIOJBIX YUEHBIX H T.II.), B TOM YHCIE BO B3a-
HMOJICHCTBUY ¢ APYTUMHU CEKIUAMU UTeHUN U BHEIIHUMU OpraHU3alusAMH.

KOCMHUYECKAS JESTEJIbHOCTD:
MOJUTUYECKUN ACIIEKT
H.H. KopoTxux

B noxnanax, npencraBieHHbIX Ha HayuHbIx uteHusax mamstu K.O.
[[nonkoBCcKOro B MpeAIIECTBYIOMIME IOfbI, HEOAHOKPATHO CTaBHIIACh MPO-
OneMa HCCleI0BaHUs TYMAaHUTAPHBIX ACTIEKTOB KOCMHUYECKOH JesTeNbHO-
cti. K rymMaHHmTapHBIM acmekTaM KOCMHYECKOW JAEATENBHOCTH CIEXyeT
oTHeCcTH (UI0CO(CKUE, NCTOPUIECKHE, MOIUTHIECKHE, T€ONOIUTHIECKHIE,
9KOHOMHYECKHE, COLUAIBHBIC, STHIECKUE TPOOIEMBI.

K.2.IlnonkoBckuit paccMaTpuBall TEXHUYECKHE aClEKThl KOCMOHAB-
TUKA B HEPa3phIBHOHM CBSA3M C MEPCHEKTHBAMM COIHAIBLHOIO Iporpecca,
MOCTPOCHHUEM Ha IUIaHEeTEe Pa3yMHOTO U CIIPaBEIMBOTO O0IIECTBa.

Brnepssie B Poccun npoGieMy opraHu3aliiil HCCleOBaHUM B 00ia-
CTH TYMaHHMTapHBIX aCHEeKTOB KOCMHYECKOH aesrenpHocTH moctasui [.C.
XosuH (1933-2001), MOKTOp HCTOPHYECKUX HAyK, Mpodeccop, PyKOBOIH-
tesis LleHTpa rnoGanbHBIX TMpoOJeM COBpEeMEHHOCTH JlumioMaTrndeckon
Axkanemun MU P®. On paccMmarpuBal KOCMHYECKYIO JAESTEIbHOCTH
TIPEXJE BCETO KaK OJIHY M3 TII00aIBHBIX NPOOJIEM COBPEMEHHOCTH, MOUep-
KHBas €€ MEXIUCLUIIIMHAPHBIN XapakTep ¥ NOJUTHYECKOE 3HAUCHHE.

Takum 00OpazoM, McciIegOBaHNE MOJINTHIECKUX ACIIEKTOB KOCMHYE-
CKOIl JIesITeIbHOCTH MIPEACTABIIET COOOH BaXKHYIO YacTh CIIEKTpa I'yMaHU-
TapHbIX HAIPAaBIECHUI KOCMUYECKUX UccaenoBaHul. [lonuTuueckuii actekt
KOCMUYECKOM JEATEIbHOCTU MMEET HECKOJBbKO IpOsBIECHUN. Bo-nepsbix,
MBI TOBOPHM O KOCMHYECKOW MOTUTHKE HAITMOHAIBHBIX rocyaapcTB. Kpome
TOT0, OCBOCHHE KOCMHYECKOTO MPOCTPAHCTBA U CBSI3aHHAS C HUM JCATENb-
HOCTH SIBJIAIOTCS MPEIMETOM HCCIIEZIOBAaHHUS B KOHTEKCTE MEXXITyHAapOIHBIX
OTHOIIEHNH, 0€30ITaCHOCTH I'OCYAAapCTB, MUPOBOI SKOHOMUKH. 3a HOCIIeI-
HUE AECATHIETHS KOCMHUUYECKas IEATENbHOCTh IIPEBPaTHIACh U3 3aKPBITON
BOCHHOI cepbl B 0071aCTh MHTEHCUBHOTO MEXIYHAPOAHOTO COTPYIHHYE-
cTBa ¢ OOJBIIMM KOJIMYECTBOM YUYACTHHKOB. B mocieanue ropl B ycaoBUsIX
IMPOUCXOJAIIUX B MUPE H3MEHEHUIl B MUPOBOW NOJUTHUKE U IKOHOMUKE
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BO3pPOC MHTEPEC K KOCMHYECKOH NEATEIPHOCTH KaK (aKTopy, OMpPEAEIsIo-
HIeMy CTPaTETHYeCKOe M MOIHUTUKO-IKOHOMHUYECKOE IOJIOKEHHE TOTO WIIN
MHOTO TOCYZapcTBa B MUpe. B 3amagHOl nuTepaType MOSBWINCH IMyOIHKa-
UM, TIOCBAIICHHBIE «TEOPHH KOCMUYECKOH CIIIBI (BIIACTH)» («space power
theory»), cormacHO KOTOpOHW KOCMHYECKas HAESTEINbHOCTh IPEACTABISIET
c000# MHOTOMEPHOE SIBJIICHHE C HAyIHBIM, TOJIUTHIECKIM, SJKOHOMHIECKUM
U TEOMOIUTUYECKUM U3MEpEHUsIMU. B pamMkax CyliecTBYIOIIHUX HHCTUTYTOB
kocmuueckoit nonutuku B CHIA u Espone (EBpomneiickoM HHCTUTYTE KOC-
MUYECKOM MOJIUTHUKK) UMEIOT MECTO MEXIUCLHMIUIMHAPHBIE HCCIEJ0BAHUSL
npo0ieM pa3BUTHA KOCMHYECKOH JIESTENbHOCTH B COBPEMEHHBIX YCIOBHAX
B KOHTEKCTE MEXAYHApOJIHBIX OTHOIICHUH U OE30MacCHOCTH C YYETOM OCO-
OeHHOCTell oTpaciH, ee MecTa B MHUPOBOH M HAallMOHAJIbHOM IKOHOMHKE,
po0JIeM COBEPIICHCTBOBAHUS CTPYKTYPBI M CHCTEMBI YIIPAaBICHUS KOCMH-
YECKOH OTPACIBIO.

B anpene 2013 r. [Ipesunentom PO B.B. [lyTuHbIM noanucassl 10-
KyMeHT «OCHOBBI rocyaapcTBEHHOU monutuku Poccuiickoit @enepanuu B
00JacTH KOCMHIYECKON IesTeNsHOCTH Ha mepuon mo 2030 roxa u ganbpHe-
LIYI0 MEPCIEKTUBY», B KOTOPOM HOATBEP)KIAETCS, YTO COCTOSHUE KOCMH-
YECKOW JEATeNIbHOCTU SIBISETCS OIHMM W3 OCHOBHBIX  (pakTopOB,
OTpENeNAIONNX YPOBEHb PAa3BUTHS U BIUAHUSA Poccuu B COBPEMEHHOM MHU-
pe, ee cTaTyc BBICOKOPA3BHTOTO B HAYYHOM M TEXHOJIOTHYECKOM OTHOIIIe-
HUSIX TocynapcTBa. PesympTaToM ke peanu3alMd ToCyAapCTBEHHOMN
nonuTuku P® B obrnactu kocMudeckoil fesitenpbHOCTH K 2030 T. HOMMKHO
CTaTh YKpeIIeHHe cTaTyca Poccuu kak OHOM M3 BEAyMIMX KOCMHYECKHX
JepXKaB.

OueBuHO, Ha3pesna HEOOXOIUMOCTh MHCTUTYIMOHAIBHONW OpraHH-
3aru B Poccun paboThl 10 MCCIeI0BaHUIO T'YMaHUTAPHBIX MPoOIeM Koc-
MHUECKOH IeSTENEHOCTH ¢ OCOOCHHBIM aKIIEHTOM Ha MpoOJIeMbl TIOJIMTHKH,
SKOHOMHUKH, YIIPaBJIECHHUS W IpaBa, 4To OyAET cIOoCOOCTBOBATH PELICHUIO
IIOCTABJICHHBIX HOBOM KOCMHUYECKOH IIOJIUTUKOM 3a/1a4.

BJIUSHUE T'HOCEOJOITMYECKHUX UJIEN
PNITOCOPHUHN K.3. HUNOJKOBCKOI'O
HA PA3BBUTUE KOCMHUYECKOI'O TYPU3MA
B.II. Bpossikos

K.9. IlnonkoBckuil Kak MBICIUTENb MOHUMA THOCEOJIOTHYECKYIO
CTOpPOHY KOcMHYecKoro TypusMa. OH mucai: «CHavajga HEW30CKHO HIYT
MBICTb, (paHTa3Msl, CKa3Ka. 3a HUMHU IIECTBYET Hay4HBIH pacuer. U yxe...
ucnonaeHue BeH4aeT MbIcaby (K.3.IlmonkoBckuid. HccienoBanne mupo-
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BEIX IIPOCTPAHCTB pPEaKTUBHBIMH mpubopamu. Kamyra, 1926, c. 128);
«MHoro pa3 s Opancs 3a counHeHme Ha Temy «Kocmmueckue myrere-
CTBHS»... (DaHTACTHYECKNE pacCKa3bl Ha TEMBl MEKIUIAHETHBIX PEHCOB
HECYT HOBYIO MBICJIb B Macchl. KTO 3TuM 3aHMMAaeTCsl, TOT BBI3BIBAET MHTE-
pec, moOyXIaeT K AESITENbHOCTH MO3T, POJKAAET COTYBCTBYIOUINX U Oy1y-
mmx paboTHHKOB Benmukux HamepeHmit» (K.D. IlmonkoBckuit. Tombko
dbantasus? «Komcomonbekast mpasaa», 23 wuronst 1935 r.). IuonkoBckuii
SIBJSIETCSI TIpe/iTeYe M KOCMUYECKOTO TypHU3Ma, U KOCMHUYECKOH (hmiroco-
¢un, yto 66u10 oTMeueHo Ha XLVI u XLVII Hayunsix Urenusx.

B Typusme u, B 4aCTHOCTH, KOCMHUYECKOM TypU3Me OJHOW M3 Lenei
SIBIIICTCA TO3HAaHHE. A TEepMHUH THOCEOJIOTHS MPOUCXOIUT OT IPEUecKUx
CJIOB YV®OGL; — 3HAaHHE U AOYOG — YUYCHHUE, CJIIOBO, M 03HAYACT «YUCHHE O
no3HaHUM». TakuM 00pa3oM, KOCMUYECKUI TYpU3M TaK WJIM WHAYE SBISCT-
Cs1 COCTABIISIONICH B IO3HAHWU MUPa U B PUIOCO(PCKOM €ro OCMbICICHUH. B
¢mrocopun KOCMHYECKOTO TypH3Ma CYIIECTBYIOT CYOBEKT M OOBEKT IIO-
3HAHMS — O3TO TMApPHBIC KATETOPHH, BBIPAXKAIOIINE CIUHCTBO IPOTHUBOIO-
noxHocTed. CyObeKTOM MO3HAHUS MOTYT OBITh: MHAWBHA (KOCMHYECKHN
TYPHCT); TPYIIA, KOJUICKTHB KOCMUYECKHX TYPHCTOB; OOIIECTBO B LICJIOM.
ITo3Hanue 4enoBeka OOYCIOBICHO COCTOSHHEM OOIIEUENOBEUSCKON KyIlb-
TYpbl U T€M, KaK CyOBEKT peajHu3yeT CBOU NO3HaBaTeJIbHBIE CIIOCOOHOCTH
4yepe3 JpYrux WHIUBHYYMOB.

OOBEKT — 3TO TO, HAa YTO HANpaBjeHa [TO3HABATEIbHO-NIPEAMETHAS
1 OIICHOYHAs JeSITeIbHOCTh CyOBekTa. I'Hoceonorus u3yyaer BceoOuiee B
TIO3HABATEJILHOM JIEATEILHOCTH YeJIOBEKa HE3aBUCUMO OT (OPMBI AEATEIb-
HOCTH: IIOOHUTENBCKON (OOBIICHHOW) WM TMPO(ECCHOHATBHOM, XyHOXKe-
CTBEHHOM,  HaydHOH, TypucTHueckoil. Typucrtuyeckoe  MO3HaHUE
TIPOSIBIISIETCST KaK CHHTE3 Ha3BaHBIX (opM. OCOOEHHOCTBIO €ro SIBISIETCS
HE3aBHCHUMOCTh OT KaKHX-JIMOO IUIAaHOBBIX ITOKa3aTelei, CTpOro oT4€THO-
CTH, 1IETIEBBIX WJIM UAEOJOTMIECKUX yCTaHOBOK. [103TOMY CBE/leHHMs O ecTe-
CTBE, O MPUPOAE, O MATEPHUH, MOTYyYCHHBIE TYPHUCTUYECKHUM IIO3HAHHEM,
SIBJISIFOTCSI JIONIOJIHEHUEM K CBEJICHUSIM, ITOJYYE€HHBIM JPYTUMH BHJIAMU T10-
3HaHUS.

JKenanme TypucTa, B TOM 4YHCIe ¥ KOCMHYECKOTO, MPOCTO MOCMOT-
pPeTh U OULYTUTbH SIBISIETCSl CHJIBHBIM CTHMYJIOM K HyTeulecTBHI0. IMeHHO
JIF0003HATEIIBHOCTD, JIO0ONBITCTBO, Kak mucain K.3. [{nonKoBCKuit, «HHTE-
pec» BiIEUET Hac B KOCMHUYECKOE ITyTEeIIECTBHE, U HE TOJBKO B KOCMHYE-
CKO€.

ITo OGompmioMy c4yéTy MMEHHO JIOOOIBITCTBO, JIOOO3HATEIHHOCTD
inexnu HO.A. Tarapuna B KocMuueckoe NpocTpaHcTBo. M motomy ero
MOXKHO CYHTATh IIEPBBIM KOCMHYECKMM TypucToM. OH peanbHO ocylie-
CTBMJI MEUTY UYEJIOBEYECTBA, BEIPAKEHHYIO B MU(aX U B TEOPHUIX — OH I10-
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CMOTpEJ, OH OIIyTHI... MOXXHO BCE KOCMHYECKHE HCCIIEOBATEILCKUAC U
TYPUCTHYIECKHE NPOTPAMMBI MIPOBOIUTE IIOJ Ha3BaHHEM «JII0OOTIBITCTBOY.
[puneresmmit Ha Mapc 6 aBrycra 2012 r. aMepuKaHCKHIT MapcoXoJ TaK U
naseiBancs: Curiosity — «JIr000mbITCTBO». KOCMOHABTOB TakKe MOMKHO
OTHECTH K KOCMHYEeCKHM TypucTaM. OCOOEHHOCTh MX KaK TYPHCTOB TOJIBKO
B TOM, YTO ITyTEBKY UM OIUIAYHMBAJIIO TOCYNAPCTBO, & OHM OTpadaThIBail €&
croumocts B monére. C 2001 r. Hauano COOCTBEHHO KOCMHUYECKOMY TypHU3-
My mosioxkun Jenrc TUTO, KOTOPBIN HE BBITONHSI HUKAKOW HAyIHOH pabo-
TBI, & CTOMMOCTh NYTEBKM omuaTwi caM. OH INpOCTO JIOOONBITHUYAIL.
Crnenyer OTMETHTB, YTO B HEBECOMOCTH OLIYIICHHS MCKaXXEHBI ¥ TPEOyrOT
MBICJIUTEIEHOW KOPPEKTUPOBKH. bojee monpoOHOe paccMOTpeHue IMo3Ha-
BaTEJIbHBIX CIIOCOOHOCTEH KOCMUYECKOT0 TypHcTa HEOOXO0AUMO NMPOBOAUTE
¢ yg€ToM TOTO, YTO B JIOOOM Ciydae depe3 OMIYIISHHS KOCMHUYECKUH TY-
pHUCT Tody4aeT nepBuuHyto auddepennnpoBanayo nHGopMaImoO 00 00b-
eKTe, O ero OTAETbHBIX CBOWCTBaX, KOTOpPBIE OOpPa3yIOT LEMOYKY:
OIIYIIICHHE — BOCTIPUATHE — TIPEIICTABIICHHE.

CMBICJI CYIIECTBOBAHMUSI BO BCEJIEHHOM U BOJIIOLIAS
HACTPOEHHUMH IO OTHOWEHUIO K BHE3EMHOM KU3HU
A.T'. [TaxomoB

Bonpoc o cymiecTBOBaHNM BHE3EMHOM JKM3HU BOJIHOBAJ YeJIOBEUE-
CTBO Ha NPOTSKEHMM MHOTUX croietuil. B XX B. aBromMaTtnyeckue Mex-
IUTaHETHbIE MOJETHI CTANU PEANbHOCTBIO. Pa3zBuTHE pagnoacTpOHOMHUU U
MOJETH K OMIDKaWIIMM IUTaHEeTaM OINPOBEPININ (PaHTACTUUECKUE HILIIO3HH.
B Conneunoii cucreme xu3HU He HaiineHo. [Ipobnemy ycyryOisier «Mod-
YaHue KOCMOoca» B paauoauanazoHe. B konne XX B. Bcepb€3 3aroBOpUIIU
00 yHUKaJIbHOCTH Hallel pasyMHOW UBWIM3ALUK. XOTS PAaCIpOCTpaHEHNE
BO BceneHHO# XnM3HM M HanW4ue Pa3BUTHIX Pa3yMHBIX CYIIECTB, CIIOCO0-
HBIX TOCBUIATh M MPUHUMATh CHUTHAJIBI, JIBA CBS3aHHBIE APYT C IPYroM, HO
pa3IUYHbIE BOIPOCHI: )KU3Hb BO BCeneHHOM MOXKET CyIecTBOBATh, HO OBITh
He 00HapyXMMOI COBpEeMEHHBIMH Ha3eMHBIMH MeToJaMH. MomyaHue Koc-
MOCa MOKET OBITh CBSI3aHO KaK C PEAKOCTHIO pa3yMa Bo BceneHHOMH, Tak 1 ¢
HECTIOCOOHOCTHIO KU3HH Pa3BUBATHCA BBIIIEC ONPEAETIEHHOTO YPOBHS.

Kak 370 HM mapajgoKcajabHO 3BYYHT, MECCUMH3Ma JT00aBUIIO COBpE-
MEHHOE€ Pa3BUTHE KOMIBIOTEPHBIX W MH(OPMALMOHHBIX TEXHOJOTHWH. 3a-
MBIKasiChb B CBOE MHIUBUAYAIbHOE IPOCTPAHCTBO, COBPEMEHHBIN UEIOBEK
pasyMHbIH He3aMeTHO Ui ceOsi OTAaIsIeTcs HE TO YTO OT WHOIUIAHETHBIX
OpaTbeB II0 pa3yMy, HO M OT CBOEr0 HEMOCPEICTBEHHOTO YeJIOBEYECKOTO
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okpyxeHus. Kak HI mpuCKOpOHO MpH3HATh, HO THUIEPNPOGECCHOHATbHBIN
MHIUBUAYAIU3M CTal IPUMETON U BUBMTHOMN KapToukoi Hayana XXI B.

T'oBopst o BHe3eMHO# m3HH, K. 3. [{nonkoBckuil mogHUMAaI BOTIpOC
0 CMBICTIE CYIIeCTBOBaHUS BceneHHoi 0e3 Ku3HU U pazyma. B 3Toif cBsi3n
YMECTHO HAallOMHHTBH O CMBICIIC CYIECTBOBAHUS HBIHEIIHEH MOTPEOHUTEIh-
CKOW IUBMIM3ANMHU. [IpH OTCYTCTBHY >KaXkIbl TIO3HAHUS M JKEITAHUS OIHCHI-
BaTh MHUP TEPSET CMBICI U MTOUCK JPY’KECTBEHHBIX Pa3yMHBIX [IUBUIU3ALUH.
3aMKHYTOCTh B CBOEM MHUPKE U BHJIUMasi CAMOJJOCTaTOYHOCTh IIPHOOPETAIOT
BceoOBbeMIIIOmuUil XapaKTep.

Ontumusmy HaMm cieayeT noyuutbed y K.O. Iuonkosckoro: «Kax
e B ITOW OE3rpaHMYHOCTH OTPHULATH XH3HB?.. Heykemu 3BE3IBI CHSAIOT
JUI YKpalleHUst He6a, T yCJIAXACHU Y€JIOBCKaA, KaK AyMaJil B CPCIAHUC
BEKa, BpEMEHa MHKBHM3HIINH U peNUruo3Horo 6esymus?». CinoBa KoHcran-
THHA DyapJ0oBHYa OKA3aJINCh HEOOBIYAIHO aKTyaJbHBIMH Ha HOBOM BHTKE
pasBuTHs Hamell nuBmIm3anuy. [1o OTHOIIEHHMIO K KOCMOCY, K 3BE37aM, K
JIpYrUM MHpaM M IUBWIN3AIMAM MOXKHO CYIHTh 00 YpOBHE pa3BUTHS de-
JIOBEYECTBA, MMPABMIBHOCTH TOH CTOIO0BOI JOPOTH, KOTOPYIO OHO BRIOpao
Ut ce0s.

IMAPAJIJIEJIBHBIE BCEJIEHHBIE
B.B. Kobetikna

B pabote «Boms Bcenennoit» K.O. IlmonkoBckuit mucan: «Kpome
TOTO, 51 MHOTO Pa3 JIOKa3bIBaJ, YTO KaK XM3Hb CBETHJIA NIEPUOJUIHA U BOC-
CTaHOBIISIETCSI OECUMCIIEHHOE MHOXKECTBO pa3, TaK M XXM3Hb CYIIECTBA WIN
COCTaBISIIONIMX €ro aTOMOB BO3HMKaeT MHOXKECTBO pa3, BEpHee, BCerna
BO3HMKaNa W OyneT Bo3HMKaTh Oe3 koHIa. Hu onuH atoMm BCeleHHOW He
M30ETHET OMNIYIICHUH BBICIIEH pa3yMHOW JKU3HU. Majo TOro, TOJBKO Takas
Ku3Hb U Bo3MokHay (K.DO. Iluonkockuii. Boys Bcenennoi. HensBecTHbie
pasymHbie cuibl. Kanyra: M3nanue aBropa, 1928, 4.6).

B a10i1 (hpaze MOXKHO BBIJIEIHUTH J[BA MOMEHTA: TIEPHOJIUYHOCTD CY-
IIECTBOBAHUS CHCTEMBI; KaXKJIBIH aTOM B IIPOIlECCE 3BONIONUU JTOCTUTHET
YpOBHS pa3ymMma.

Kaxmas cucrema 0T MUHMMaNbHOW (KBapKH, aTOMBI | T.1.) A0 MaK-
CUMaNbHON (3BE3/BI, TaNaKTHUKHM, BCEJICHHBIE) CYIIECTBYET KaK JJIEMEHT
OeckoHeuHOH TpéxmepHOH cdeponnanbHoi kBazuctostuedl BoiHbl (BCB),
KOTOpas. €CTh €IUHAasl CYIIHOCTb. IIpucTaBKa «KBa3W» O3HAUAEeT «IIOYTU
CTOAYMI», TaK KaK HET IOJHOTO PaBEHCTBA MEXAY JJEMEHTAMU CTOsuei
BosiHBL. OfiHA cUCTEMa B KOCMOCE HEe MOXeET cylecTBoBaTh. Kaxnas cucte-
Ma CYIIECTBYET KaK 4acTh OECKOHEYHOTO MHOMKECTBAa IOAOOHBIX (KBa3H-
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paBHBIX) cucTeM, kKak y3en BCB. OT1o yTBepaeHue cripaBeInBO IS JITO-
001 CHCTEMBI, TO €CTh 3TO 3aKOH. JTO CIPABEUIMBO M I aToMa, M JUId
YeJ0BEKa, M JJIs1 CBETHIIA, U AJIS TAIaKTHKH.

Kaxnprii pa3, xorna smemerT BCB (cuctema) BO3HHKAaeT BHOBb, YpO-
BEHb €€ CI0XKHOCTH MOKET OBITh Pa3HBIM, OHa MOXET JOCTHYh YPOBHS
aToMa, ypOBHS UYEJIOBEKA M Jajiee 10 YPOBHSM HepapXxuul CloxkHOCTH. Ho
9TO HE 03HA4aeT JBOJIIOLUIO, Pa3BUTHE UMEHHO 3TOH cucTeMbl. nET KoH-
LEeHTpanys MHGOPMAIMd W SHEPrUM BOKPYT HEKOTOPOH TOYKH, KOTOpas
€CThb LIEHTP JIEeMEHTa 3(pHpa, B Pe3yJIbTaTe Yero MOKET BOZHHUKHYTH CHCTE-
Ma Jiroboro ypoBHs cioxHocTH. Mnu cienys soruke K.3. I{nonkosckoro,
aTOM MOXXET CTaTh HE TOJbKO YEJIOBEKOM, HO M KBApKOM, M TaJaKTHKOM.
IIpenenoB HET HU B CTOPOHY MUHUMYMa, HU B CTOPOHY MaKCUMyMa.

KocMmoc 3amonHeH 6eCKOHEUHBIMH CTOSYMMH BOJIHAMH C pa3HOH da-
CTOTOM KoNeOaHUH, KOTOPYIO I Ha3pIBato 0a30Boi wacroroit BCB. Kaxnas
BCB mono6ua »¢pupy. [lostomy Oeckoneunoe mHOxkecTBO BCB MoxHO
paccMaTpuBaTh KaKk MHOXKECTBO HapalIeIbHBIX BceneHHbIX.
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Kpyrasiii croa «B.A. BEPHAJICKH: 3EMHOE "
KOCMMYECKOE BYAYHIEE YEJJOBEYECTBA»

3EMHOE U KOCMHNYECKOE BYAYIIEE
YEJIOBEKA 1 YEJJOBEUECTBA
C.B. KpuaeBckwmii

«Crapoe» U «HOBOE» 36MHOE M KOCMHUYECKOE OyIylnee 4eloBeKa U
YenoBedyecTBa (IPOTHO3BI, MOJEIH, CIICHAPHU U peasni). 3eMHOEe M KOCMH-
yeckoe Oynymee Buaenoch B.M. Bepranckomy kak mepexon «ouocgepa >
Hooc(epay, Hoocdepa — unean pa3Butus. byaymee Haykoii n obmecTBeH-
HBIM CO3HaHHEM MNOYTH Bechb XX B. HPEICTABISIOCH CIECHAPUSIMH WHIY-
CTpUAIM3alUH, HayYHO-TEXHUUYECKOr0 porpecca, coruaibHbIX yronuid. Ho
pa3BUTHE IIJIO U HJET 3a CUET CBEPXIOTPEOJICHUS PecypcoB, Jerpagaluu
ouocdepsl, 3arps3HeHus okpyxarwoueit cpenbt (OC), pacTyT TiaobanbHbIC
npobnembl. Kocmudeckoe Oynyiee B Hayane Kocmudeckoit aper (50—60 rr.
XX B.) 0bU10 UHBIM, yeM HacTynuBiiee B XXI B. Tpancdopmanus B J0oTuKe:
«buochepa > cormocdepa + TexHochepa > Hoochepa (?)». Byayuiee Henu-
HEITHO, HEeOTIPEIeICHHOCTh U KPHU3HC HApACTAIOT (Kak «mpodiema-2045y).

IIpo6memsr kocmuueckoit nestenbHOCTH (KI): 1) «ropmoxkeHme»
mporecca ocBoeHust kocMoca B XXI B. B cpaBHeHHH ¢ 60—70-mu rr. XX B.;
2) OoTCyTCTBHE aJE€KBATHOW CTpaTerny OoCBOeHUs! Kocmoca y Poccun m Mu-
poBoro coo0riecTBa; 3) OTCTaBaHHE B PEIICHUH IIIO0ATBHBIX po0iIeM (Mo-
HUTOPHHT, 3aIIUTa OT IPUPOAHBIX U TEXHOTEHHBIX KaTacTpod, acTepouIHO-
xomeTHOM omacHocTH (AKO) u np.); 4) ycrapesiine, SKOJIOTHYECKU Tpsi3-
HBIE, PACTOUYMTENIbHBIE TEXHUKA, TEXHOJOTHH, HHPPACTPYKTYpa; 5) 3arpss-
Herne OC 3emMiu 1 KOCMOCa, «KKOCMHUYECKUI Mycop» U Ap.; 6) ri1o0anbHbIH
KPHU3UC OTpaHIMYUBAET BO3MOXKHOCTH pa3Butust KJI; 7) HemocTaTOK MOTUTH-
YEeCKOH BOJH, «IPaBUJI WIPbD», HEIOPa3BUTOCTh HHCTUTYTOB OOIIECTBa,
HU3KUH YPOBEHb MEXYHAPOIAHOTO COTPYIHUUYECTBA, MHTETPAIIMH B OCBOE-
HHUM KOCMOCa; 8) mpeobiajaroT TEXHHYECKNE acTeKThl, KOMMEPIHaIH3aIs
IIpU OTCYTCTBUM aJieKBaTHBIX wmeneil; 9) orcraBanme KJI B ¢opcaiit-
TEXHOJIOTUSX, HU3Kas 3((PEKTUBHOCTD, C1aboe MCIIOIb30BAHHUE MOTEHIHA-
na; 10) K/ nepecrana ObITh «CBSIIEHHOW KOPOBOI», POUTPHIBAET APYTUM
cdepam oO1iecTBa B pa3BUTHH U BIMSHUH, IMEET MECTO CHIDKEHUE HHTEpe-
ca k KJI.

IlepcrieKTHBBI 36MHOTO W KOCMHYECKOTo Oymymiero (ONTHMHUCTHYE-
cKuii cueHapuii): 1) «3eneHslil» mepexon K Hoochepe MpH COXpaHEHUH
6uocdeps! u 6amanca ¢ OC 3emnu 1 KOCMOCa, MIPUHIUIIAATBHO HOBBIE «3€-

192



nenbie» TexHonorun u K/ (B mapamurme «3emeHoroy» pazsutus Koudepen-
mur OOH «Puo+20»); 2) cozmanue B XXI B. enuHOM T7100a1bHON CHCTEMBI
MOHHTOPHHTa 3€MJIM M KOCMOCAa, aKTHBHOH CHCTEMBI 3aIIUTHl 3eMJIH OT
AKO (B R ~ 1 miH ¥M); 3) penponykuus 4eoBeka B KocMoce; 4) paccerne-
HHUE YelloBedecTBa BHE 3emud, kojoHm3anusa JIyasl, Mapca, Bcelt ComHed-
HOW cHCTeMBI — cBepx3amaua u crpaterus KJI; 5) co3manme uemoBeka
KOCMHYECKOI'0, YHUBEPCAIbHOI0, BEUHOI0; 6) 3BOJIIOIMS YelIOoBeKa B MPO-
CTpaHCTBE «3eMisl + KOCMOC»: 4EJIOBEK 3€MHOII>Uel0BeK KOCMHUUYECKUil >
YeJIOBEK YHUBEPCAIBbHBIHN > *KHBOE YHUBEPCAILHOE Pa3yMHOE CYILECTBO.

JKuBoe yHHBepcalbHOE pa3yMHOE CYILECTBO, COCTOSILEE U3 CO3Ha-
HUSL ¥ Teda-TpaHcopmepa (TUIoTe3a U OCHOBHI KOHIeNnuK): 1) nmpobiema
BBDKMBAHUS M pa3BUTHS yenoBeka pasymHoro (YP) moctaBuia Ha MOBECTKY
IHS HEOOXOMUMOCTh PaIMKaIFHOTO MPOJUICHUS XM3HH. ECTh mpenenpHO
paavKaIbHEIN cuieHapuil TpaHchopmanuu YP mis noctmxeHns KnOepHETH-
geckoro Oeccmeptus yenoBeka (KbY): co3manne KHOEpPHETHUECKOTO Yemo-
BeKa —IIOCTUCNIOBEKa, CIIOCOOHOTO JXKHTh W Ha 3emje, H B KOCMOcCe, C
coxpanerneM aHtponiomopdHocTH (MuxoB [. u ap. I[IpoekTsr: «ABaTap,
«HeouemoseuectBo», «[mobampHOE Oymymee — 2045», 2010-2013.
http://2045.ru); 2) BO3MOXXEH M MpeAJaraeTcs 3amnpenciibHbI BapHaHT
IIOCTYEIOBEKa KaK KMBOTO YHHUBEpCANIbHOro pazymHoro cymectsa (JKYPC)
aHTporoMopdHoro wik HeanTpornomopduoro; 3) coznanue KYPC B 3aBu-
cumocty ot neneid 1 OC TpaHchOpPMUPYET TENO, SBONIIOLHOHUPYET CHCTEMA
«co3HaHue — «Teno-Tpancopmep»; 4) cosnanume BeIOHpacT OC (mpo-
CTPaHCTBO) M MaTepHAIbHOE TEJO U1 CYIISCTBOBAHUS M TEPEMEICHHUS,
BEDKMBAHUS M TPAHCIBIIUH )KU3HA B IPOCTPAHCTBE-BPEMEHI;, 5) UCTIONB3YS
TEJO U Jp. BHEIIHHUE CTPYKTYPHI, CO3HaHUE MOXeT TparchopmupoBats OC,
MEHSATH CBOIO CTPYKTYPY, aJalTHPYACh K HOBoMY Texy U OC, u/Win BBIXO-
I 32 UX Tpeaensl; 6) mepexon ot mocryenoseka kak KbY k XKYPC nozBo-
JSET CTaBUTh W pemaTh NpoOjeMy XKW3HH W OeccMepTHsS Ha HOBBIX
MapagurMaJbHOM M TEXHOJOTMYEeCKOM ypoBHiIX B 1Ba dTama (UP > KbY;
KBY > JKVYPC); 7) Bo3HHKaeT CIOXXHEHIINiI KoMIuleke mpobieM (ITude-
CKHX, TPaBOBBIX, TEXHUYECKUX H JIP.), UX NPEACTOUT 00CYKAaTh U peliaTh.

[Ipu peanmzanum KOHIETIUN «3€JIEHOTO» pa3BuThs oomectsa u K/,
co3manus JKYPC BO3MOXHBI HOBOE IpEACTaBICHHE 0 Hoocdepe, OyayIieM
YeJI0BEKe, YEITOBEUECTBE U CTPATErHi Iepexo1a K HHM.
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HOOC®EPA B.1. BEPHAJICKOI'O
N CUHEPI'ETHUKA I'. XAKEHA
B.E. Epmonaea

U3 paccyxxnennii u smnupuaeckux o0bobmennit B.J1. Bepraackoro B
pabote «Hayunast MBICTIb KaK IUIAHETHOE SIBICHNE) TOMHMO BOJIH BETTMKOTO
y4€HOTO CIeIyeT CyIIeCTBOBAaHNE MHBIX, HE TOJIBKO ONTUMHUCTHIECKUX (HO-
ocdepa) crieHapueB OHOCHEPHOTO Pa3BUTH, KOTOPHIC OYECHB OJIN3KO HAIO-
MUHAIOT COBPEMEHHOE MOJ0XKEHUE JIeI.

Mpsl MOXxkeM 000CHOBaHHO YTBEPIKIATh, UTO PYCCKHI y4EHBIH mepe-
XO/IUT OT TPAAWLMOHHBIX MOHSATHH I€0JOTUH U OMOJOTUH (T€0JOTHYECKUX
9MO0X WJIM XKMBOTO OPraHU3Ma) K CHHEPreTHMYeCKUM MOHITUSAM: Ouocheps
(HOOC(hephl) KaKk CaMOOPraHU3YIOIICHCS CHCTEMBI, KHBOI'O BEIIECTBA Kak
MOJBI aKTHBHOCTH, 3BOJIIOIMH BHIOB Kak MapaMmeTpa Hopsaaka, nedanmza-
MM (HEYKJIOHHO MAYIIETO Ha MPOTSHKEHUH BCETO 3BOJIOIMOHHOTO IPOIEC-
ca YCIOXHEHHMsS HEpBHOM TKaHM M MO3ra), pasyMa (BBIIBHBLIECIOCS B
pe3ynbTaTe 3TOro IpoIecca) M CO3JaHHOW IOCIHeIHMM HaykKd — Kak
YOpaBISOIIUX Bceil cucteMoil mapameTrpoB. CoriacHo Bepnaackomy 1e-
(anu3anys HampaBiIseT KMBOE BEUIECTBO HAa CO3IAHHE MO3ra YeJIOBEKa,
MTOPO’KAAIOIIETO, BO3MOXKHO, B IIPOIleccaX COLMANTbHOW OpraHu3aIliy, pa-
3YM H «IyXOBHBIEC MPOSBICHUS» JIMYHOCTH — pENUruio, ¢uinocoduro, uc-
KyCCTBO, HO CaMoOe€ IJIaBHOE — HayKy. Pa3sym u Hayka — HOpOXICHHE
Ouocdeps! 1 e€ NPoLEeccoB, XOTs BHIXOJST WIN BBIBOJAT 3a €€ Mpe/ebl.

PaccmoTpenHast kak OBl U3HYTPH JIOTMKHM TEOPHH XaKeHa uaes yxe
HauaBIIerocs nepexona onocdepsl B Hoocdepy MpearosaracT HapacTaHue
MOIIM €IMHCTBEHHOT'O YNPABIISIOUIET0 NPHHIMIA [UIAHETAPHOTO MacIlTa-
06a — HayKu W CO3JaHHOTO IOCJEIHEH eIMHCTBEHHOI'O IapaMmeTpa Mopsia-
Ka — BCEMHPHOH CeTH Hay4yHbIX OpraHM3aluid. Bpsng yim coBpemeHHas
CUTyalyst B MHpe yJoBJeTBopsieT 3toMy. OmHako paccyxzaeHus Bepran-
CKOTO O XOZI€ SBOJIOIIMOHHOTO ITPOIIECCa BIIOJHE YKJIAIbIBAIOTCS B Ipea-
CTaBJIEHHE O CHCTeME C JABYMs, TpeMs U Jaxe C Ieloil mepapxuei
nmapaMeTpoB mopsaaka. JByms mapameTrpaMu HOpsIKa MOXKHO, HaIpumep,
CYMTaTh CaM BHJI Y€JIOBEKa Pa3yMHOTO KaK COBOKYITHOCTH YeJIOBEYECKHX
OpPTaHM3MOB M CO3/IaHHBIE UM COLMAJIFHBIE MHCTUTYTHI, BKJIIOYAsl HAyYHBIE
opraHuzaiuu. B aTom cirygae (ha3oBBIN mepexo] 1Mo Teopuu XaxkeHa Oynmer
BBITJISIZIETh KaK MEPeXo] OT YCTOHYHMBOTO COCTOSIHHS K HEYCTOWIMBOMY C
YCTOHYMBBIM TIPEJEIbHBIM IUKJIOM. DTO 3HAYUT, YTO MBI MEPELUIN HE B
Hooc(epy, a B COCTOSIHUE PE3KOro KOJeOaHUsl OT MpeoOsiafaHus CTHXHI-
HBIX (M BCE Oosiee pa3pyIIUTENbHBIX) HponeccoB OHOC(Eps! A0 OTHOCH-
TEJILHO CIOKOWHOTO CyYIIECTBOBaHMSI B TexHocdepe. Ecnmu ke BbIIENUTH
Hay4HBbIC B HErOCYAapCTBEHHBIC OPraHHM3AIMM KaK HOBBIA (TpeTHil) mapa-
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METp TIOpSIKA, TO CIOXKHASI IMHAMHUKA BCEH CHCTEMBI OMOC(EpPBI MOXKET «B
TOYHOCTH YAOBJIETBOPATH YPaBHEHHUAM IETEPMHHUCTHUECKOTO Xa0Cay, T.C.
MIPEICTaBIATh COOOH MOCTOSHHOE IEPETPHITHBAHNE C OJHOTO HEYCTOHUYH-
BOTO TPEAEIHHOTO NUKJIA Ha APYroi, mopoxkaas xaoc. CirydaifHOCTh TaKMX
MIPEDKKOB  OyJeT JEeMOHCTPHUPOBATh UYBCTBHTENBHYIO 3aBUCHMOCTH OT
Ha4yaJIbHbIX YCJIOBUHM, @ CBOMCTBOM TPAcKTOPUN XaOTHYECKOTO aTTpakTopa
Oyner ux camononoOue, WIM MHBApPUAHTHOCTH OTHOCHTENIFHO Macirada.
[Tpu >ToM KakAblii M3 HEYCTOWYMBBIX MPENENbHBIX LUKIOB OyIeT CBUAE-
TEJILCTBOBATh O Pa3pyIIEHUH 3aKOHOMEPHOCTEH IICHX030iCKO# 3pbl OHo-
chepsl, pacnajae CIOXKHUBIIMXCS Ha INPOTSDKCHUH JIOJTUX THICSYENeTHi
TECHEHIINX B3aMMO3aBHCHUMOCTEH UYeIOBEYECTBA C JKMBBIM BEILECTBOM U
Beeit ouocepoii. Teopus XakeHa mpeyiaraet B IBYyX MOCICIHHUX CIydasx
YMCHBIIUTH YUCIIO TApaMETPOB TMOPSIKA WM CO3ATh OIMH KOMITJICKCHBIMH,
HepapXUUecKu YIOPSIOYeHHBIH, YTO cAelaeT Hamre Oyaymee Ooiee mpen-
cKazyeMbIM. BO3MOXHO, UMEHHO Takas WHTYHUIIHS CTOHT 32 MPEICTaBICHH-
eM BepHamckoro o emmHOM BCEMHpPHOM TOCYAapcTBe B Hoocdepe, T.c. 3a
uaeel eMMHOTO TIAHETAPHOTO [IEHTPA YIPaBICHUS.

AHanm3 TOHATHS HOOC(EPHI ¢ TIO3UIUI MOCTHEKIACCHICSCKOH HAYKH,
Kak MOHMMaeT e€ KCCleloBaTelb, MOKa3bIBaeT, YTO B Hiee Hoochepbl y
BepHaackoro Cruieuch (caMOOpPraHW30BaIUCh) BIIEPBbIC CHOPMYIHPOBAH-
HbIE B IOHOCTU HJIEalibl CIIy)KEHHUS YeJIOBEYECTBY U CIIPAaBEIJIMBOTO OOIIe-
CTBCHHOI'O yCTpOﬁCTBa, HOBasA KapTUHa MHUpaA, HAXOAAIIETOCSA B BEYHOM
Ppa3dBUTHHU, KOTOpasd YTBEpANUIACh B €CTECCTBCHHLIX HayKaX, TUIIOJIOTI'MYECKUC
OCOOCHHOCTH €ro JMYHOCTH, TEPEIIOMHBIA XapaKTep POCCHUCKOTO BpeMe-
HU, OJArOpOIHBIA ITyX Cpebl TaJaHTIUBBIX PYCCKUX YUEHBIX M, KOHEYHO
e, TPYIHOCTH W YCIIEXHW JHYHOU CyIpOBl. B KadecTBe pesroMe HOKIana
MOJKHO YTBEPXKAATh, YTO CLEHAPUH CTaOMIBHO HEYCTOWYMBOTO M XaOTHYE-
CKOTO Pa3BHUTHUS OYIYT MPEACTaBIATh BCE OobInyto onacHOCTh B XXI B., 1
BIIACTHBIE CTPYKTYPHI MOJDKHBI 3TO KaK MOXKHO OBICTpee OTYETIMBO OCO-
3HaTh, YTOOBI HAIIM JIE€TU W BHYKH HE OKA3aJIUCh HA Pa30pEHHOH IMJIaHETE B
HEIPEJCKa3yeMOl CUTyaluu.

TEOPETHUYECKAS MOJEJb OBIIECTBA
K.9. IUOJKOBCKOI'O U HOOC®EPHAS
ITUKO-9KOJOI'NYECKAS KOHCTUTYIUSA
YEJIOBEYECTBA: CMBICJIOBBIE ITAPAJJIEJIA
B.M. AnexceeBa

BOHpOC, KOTOpHﬁ XOTENIOCh ObI IOCTABUTH B HacCTosd1Iee BpEMs, 3a-
KIIIOYaeTCd B CJICAYIOLIEM: UMECT JIM COLMAJIbHAA TEOpUsA KOCMH3Ma IMpo-
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JOJDKEHHE WM OTPaKeHHE B APYTHX COLIMAIBHBIX IPOEKTaxX, HE CTOUT JIH
OHa B CTOPOHE OT Pa3BHUTHS COIMAIBHOM MBICIH B menoMm? B dactHOCTH,
CpPaBHHAM TMPHUHIUITE COLMAIBHOTO CTPOUTENBCTBA, MpemIokeHHbe K.O.
[{ronKOBCKMM, ¥ OCHOBHBIC HJIEH HOOC(EPHOH STHKO-IKOJIOTHIECKON KOH-
crutynun genosedectsa (HODK), mpemnoskeHHOH psiioM YUCHBIX B Hadale
XXI B. B KauecTBe MpoeKTa OyAyIiero oomecTBeHHOTo pa3BUTHA. O4eBH -
HBIM SIBJISIETCS TO, YTO 002 MPOCKTa a0CTPAKTHO-UICATbHEI.

I'maBHOE, 4TO UX OOBEAMHACT, — MPHU3HAHWC MPHUPOTHONH OCHOBBI
conuanbHoro. [{HONKOBCKMI Mosarai, 4To COIMYM HEMOCPEICTBEHHO MO-
POXJIEH KOCMOCOM, SIBIISIETCSI €r0 MpsAMBIM mpojoiikenreM. B HO3OK roso-
pUTCS: «...JaNbHEWIee pa3BUTHE UUBWIM3AIUN MOXET MPOUCXOIUTH
TOILKO B comacud ¢ 3akoHamu npupoab» (Hoocdepnas stuko-
3KOJIOrMYecKas KOHCTUTyuus yenoseuectBa. M., Toponen, Il Jlamuenko,
2007, c. 5). B nonumanuu [{noakoBCKOro MpUpoIa KOCMOCa CKIIabIBACTCS
U3 JIBYX COCTaBIIIOMINX: 00Jamaromeii abCoMOTHOW HPAaBCTBEHHOCTRIO He-
MaTepHATFHON MPUYHUHBI KOCMOCA ¥ MTOPOXKACHHON €0 BEYHO CYIIECTBYIO-
meid W caMOOOHOBILIOIIEHCss MaTepuu. [lo3ToMy dYelmoBeK W OOIIECTBO
CTpEeMSTCS. OJHOBPEMEHHO CTaTh MOJOOHBIMHU MPUYMHE B €€ HPAaBCTBEHHOM
Y TBOPYECKOM Hayalie U MOJOOHBIMH (PH3UUCCKON MPHUPOJIE B €€ CIIOCOOHO-
cTH K camoo0OHOoBINIeHH0. B konteniuun HOOK 3anoxeHo Oosice cCoBpeMeH-
HOE MpEACTAaBICHUE O MPHUPOAE CYyWIEro. JTO Tpuaaa «HHpOpMaIus —
SHEpPrus — MaTepus». Y TBEPKIAACTCs, YTO BO BcelneHHON NMPOUCXOIUT He-
MPEePBIBHBIN 0OMEH M B3auMOTIpPEBpalileHue HHGOPMAIIUK, SJHEPTHA U MaTe-
pum. Yenoek eCTh COBOKYITHOCTB SHEProuHPOPMAITHOHHBIX
COCTaBJIAIOIINX, KOTOPEIEC TIPOSBISIOTCS BO BCEX €ro acreKTax (Omorornde-
CKOM, HPAaBCTBCHHOM, COIAFHOM). [103TOMY OCHOBHBIC HAIIPABICHHUS JIC-
SITEIBHOCTH OOIIECTBA TOJDKHBI OCYMIECTBIATHCS C YIETOM KOCMHYECKUX
MIPUHITUIIOB IBMKCHUS MHPOPMAIIUH U SHESPTUH.

YTBepxkIeHne BpeMeH L[HOTKOBCKOTO O OecrpenebHOCTH MHpPO-
3/aHUsl B TIPOCTPAHCTBE W BPEMEHH B HaIllle BpeMs BBUIMJIOCH B TMOHSTHE
YHHUBEPCAJIBHOIO IMOJI KaK 3JHEPronH(GOPMAIMOHHOW Trosorpadudeckoit
marpuubl BeenenHoi. Takue cBOMCTBa KOcMoOca, KaKk OJIHOPOJHOCTb, He-
MIPEPBIBHOCTh, OECHpeeNbHOCTh, HBOJIOIMMOHU3M TMPUCYIIA H COLUYMY,
KoTOphI [[nonkoBCckmii Ha3bIBaeT KOCMHUYECKMM, a aBTopel HODK Ho-
ocdepabM. TakoMy coruymy OyAyT TPUCYIIU: €AMHCTBO JIOJACH (OTCYT-
CTBUEC BOMH W JPYTWX MpPOSBICHUN BpaXXIbhl KaK B MEBICISAX, TaK U B
JICHCTBUN); SIMHCTBO (DPU3MYCCKOH MPUPOIBI U OOIIECTBA; OTHOPOIHOCTH
o0miecTBa ¢ TOYKH 3pEHHS PABHBIX MPaB JIOACH HAa NMCUXO(DHU3HIECKYIO IIe-
JIOCTHOCTh JTMYHOCTH, Ha PEaNN3alliio CIIOCOOHOCTEH U TBOPYECKOTO Hava-
Jla, HA MaTepUabHbIC OJ1ara. DTO MPUHIUI PABCHCTBA JIFOJICH B pean3alud
WX MPaB U TBOPUYCCKHUX CIIOCOOHOCTEH mepen JInoM BeeneHHO.
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Eme oxuH KOCMUCTCKMN NPUHLMI, BBIPRXKCHHBIA KaK B YUYEHUU
Huonkosckoro, Tak 1 B HOOK — BocmpusTie 00IecTBa B Ka4eCcTBE LENTb-
HOro obmiernIaneTapHoro ¢eHoMeHa. B kakmx Obl acmextax LlmonkoBckuit
HH paccMaTpuBal BOIPOCHI COLMAIBHOrO (YNpPaBICHYECKHH ammapar,
IOPHUCTIPYICHIINS, ICUXOJIOTHS, TEXHUKA), OHHU BCETja MMEIOT IJIaHETapHBIN
xapaktep. KocMUCTOB HEe MHTepecoBanu BONPOCH OCOOCHHOTO, YaCTHOTO,
UCKIIIOUNTENBHOrO0. TOT 5ke MoIXo/1 BEIpakeH B caMmoii uaee Hoocdeps! B.1.
BepHanckoro, nocToiHOe pa3BUTHE KOTOPOHW OCYIIECTBICHO B IPOEKTE
H33K. Hoocdepa obriernaneTapHa kak u ee 6azuc — ouocdepa. I1o cTa-
ISl pa3BUTHUS IUIAHETHl KaK KOCMHYECKOro Tena. TpyaHOCTh CpaBHEHUS
couuanbHbIX yueHui [{nonkoBckoro m BepHanackoro 3akiroyanack B TOM,
YTO B JOBOJBHHO MHOTOYHMCICHHBIX KOHKDETHBIX OIMCAHUSX OOIIecTBa
[[1101KOBCKMM BO3MO>KHO BEIWWICHHTH Psil OOIIMX MPHHIMIOB. B abcTpakT-
HON mpee Hoocdepsl HEe MpocMaTpuBacTCs KOHKpeTHKa. [lomoOHas wmumes
HyXJajlacb B KOHKPETHOM HAaIlOJHEHHH, YTO M OBLIO CHOENaHO aBTOpPaMH
HOOBK.

W3 mpenpiaymiel MO3UMIMU HETOCPEICTBEHHO BBITEKAET BOMPOC O
IIPOCTPaHCTBEHHOM MaciiTabe obmectBa Oyaymmero. [lockonbky B ydaeHun
[{yonkoBCKOTO OOILIECTBO BBICTYMAaeT Bbicuied (HOPMOIl CylecTBOBAaHUS
caMoro KocMoca, OHO MOJO0HO eMy M B (M3MUecKHX Macmradax. MHoro-
YHCIICHHBIE YEeJIOBEUECTBA (KOCMHUECKHE PAchl) BO3HHKAIOT 3aKOHOMEPHO,
PacpOCTPaHSAIOTCS «II0 JIUILY BCEJICHHOW», CIMBAIOTCS B COJIPY)KECTBA BCE
OoJiee BBICOKOI'O YPOBHSI M KPYITHOTO MaciuTaba. DTUMH COOOLIECTBaMH
YIPaBISIOT MPE3UICHTHl PA3IMYHBIX YPOBHEH BIUIOTH O MPE3UICHTOB ra-
JIAKTHK, OOIIAIONINECs] HETOCPEICTBEHHO ¢ NMPUYHHON KocMoca. CaM Koc-
MOC M3MEHSET KaueCTBO CBOETO CYIIECTBOBAHMS, IIEPEXOAS Ha COLUAIBHYIO
crynens Obitust. [loHsTHE HOOC]EPDI, TOTYYUBIIEE Pa3BUTHE U KOHKPETHOE
HaronHenue B HOOK, Tarxke mpexnonaraer 1Ba mporecca: BBIX0 36MHOTO
YeJoBeYeCcTBa Ha KOCMHYECKYIO CTaIUI0 Pa3BUTHS M PEATN3AINIO COAPYKE-
cTBa KocMuueckux pac. Camo moHsaTHe Hoocdepbl MpearnonaraeT OTCyT-
CTBHE KaKOTro-JINOO OrpaHHMUYEHHs B MaciTabax ee CyIiecTBOBaHuUs, OyIb TO
(du3nYecKni, PHEpPreTuUecKuii, MHPOPMAIIMOHHBIN TuTaH. To ecTh OHa He
HMeeT TpaHull 1o onpeaereHno. O6e MO3UINH SBIISIOTCS COOCTBEHHO KOC-
MHCTCKHUMH, MTOCKOJIBKY MPEOJI0JIEBAIOT Pa3phIB MEXIY JOKAIbHON 3€eMHOM
HMBWIM3ALMENd W BbICIIMM 1IeHTpoM Bcenennoil. HeT pa3peiBa mocrteneH-
HOCTH, @ €CTb CO3HATeJIbHasl >KHU3Hb, PABHOMEPHO HamoJHsIomas Beenen-
HYIO.

Takum 00pa3oM, cpaBHEHHE OCHOBHBIX IMO3HIMH COIMAIBHOTO y4de-
nust Lponkosckoro u HOOK mnokaseiBaeT uMx BHyTpeHHee cxoncTtBo. Oba
YUEHHUSI UCXOJAT U3 OJMHAKOBBIX IPHHIUIIOB, YTO €Il pa3 IOJITBEPKAACT
BHYTPEHHEE €IMHCTBO KOCMUCTCKUX TEOPHi 00IIecTBa.
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SHAYEHUE HAYYHOI'O TBOPYECTBA K.3. HIMOJKOBCKOI'O
U B.A. BEPHAJICKOTI'O JJIs1 PEINEHUSA I''IOBAJIBHBIX
INPOBJEM COBPEMEHHOCTH
H.A. 3b1k0B

[Iupoxo W3BECTHHI, CTANM YK€ XpPEeCTOMAaTHHHBIMH cjoBa K.D.
[[1101KOBCKOTO O TOM, YTO KOCMOC JacT HaM B OyIyIieM «ropsl xjeba u
6e3nny morymectBa» (K.3. uonkosckuii. Cobpanue counnenuit. T. 4, c.
429). OmHaKo HEKOTOPBIE ACTIEKTHI 3TOrO MPOPOYECTBA MPOSCHUIUCH TOJb-
KO B TOCJIEAHHE ToAbl. Pa3BUTHE BBICOKHX TEXHOJIOTHH, B TOM UYHCIIE KOC-
MHUUYECKHX, aBHAI[HOHHBIX, TPAHCIIOPTHBIX M APYTHX, B pa3pab0TKy KOTOPBIX
BHEC OTPOMHBII JIMYHBII TBOPYECKUM BKJIAJl «OTEL] KOCMOHABTUKUY, CTAJI0
OJTHMM U3 OIPEACISAIONHNX (PaKTOPOB SIKOHOMHYECKOTO Pa3BUTHS CTPaH H, B
KOHEYHOM CUeTe, HAIPSAMYIO BIMSAET Ha CONMANbHYIO cuTyanuto. OrpoMHoe
3HAUYEHHE MMEET pa3BUTHE MH()OPMAIMOHHBIX TEXHOJOTHWH, CO3MaHNE MH-
¢opmarnonHoro obmectBa. Ilepexon oT chIppEBOM MOJETH SKOHOMUKH K
HKOHOMHKE BBICOKHX TEXHOJIOTHH CTOUT Ha TIOBECTKE JHS AJSI HAIIeH cTpa-
Hbl. OTPOMHYIO pOJIb WTPaeT IPU 3TOM BBIPAOOTKA NEPENOBBIX HAYYHBIX
3HaHMH, MOBBIIICHNE 00Pa30BaTENBbHOTO YpPOBHA oOmmecTBa. JKu3Hb 1 Oes-
TCIBHOCTH LII/IOHKOBCKOI‘O NMpUIIJINCh Ha TE€ BPEMCHA, KOI'Ja HaYWHAJICA
OypHbIil pocT TexHukH. Toraa ObUIO elle TPYAHO MPEABHICTh BCE OTKPBI-
BAaIOIIHMECS MEPCIEeKTUBBl TEXHUYECKOTO IIporpecca, HO Y4EHOMY 3TO yAa-
JIOCh — MNpHUYCM, Ha COTHHU U JAXKE TBICAYN U JCCATKH TBICAY JICT BICPEC]
(BCHOMHHM €ro 3HAMEHHUTBHIA IIaH TIOKOPCHUA KOCMUYECKOTO IPOCTpaH-
CTBa, MEPBBIE IMyHKTHl KOTOPOTO Y€ BBITIOJIHEHBI, @ JUII OCYIIECTBIICHUS
OCTaJILHBIX MOHA00STCS THICAYM M AECATKH THICSY JIET). YKe ceiiuac Koc-
MHUYECKHE TEXHOJOTUH MPUHOCIT OTPOMHYIO TTOJIb3Y B OOJACTH CBSI3H, Me-
TEOPOJIOTHH, OIpPEJCICHUN KOOpAWHAT, OOKaTKe HOBBIX TEXHHYECKHX
peILIeHui ¥ BO MHOTOM ApYyroM. MHOTHE T€XHOJIOTHH, IEPBOHAYAIBEHO Pas3-
palatbiBaBIIMECS Ul UCHOJIB30BAHNS B KOCMOHABTHKE, HBIHE HAIUIM IIH-
POKOC MPUMEHEHUE B 3C€MHBIX YCJIIOBUAX. YacTe U3 HUX HMEIOT CBOUM
HCTOYHHKOM HJEH BBINAIOIIETocs poccuiickoro ydeHoro. OmHO ux mepe-
YHCIICHNE 3aHUI0 OBl MHOTO MECTa.

OrpomHoe dpmtocodckoe 3HaUeHHE UMeeT yueHue o Hoochepe B.U.
BepHa}ICKOFO. OH BBICKa3aJl MBICIIb O TOM, YTO XH3Hb ABJIACTCA OJHUM H3
CBOHCTB MaTepuu. [1o MHEHHIO y4eHOTO0, OHA CyIIeCTBYeT BeuHo. [Ipeobpa-
3ylollee BIMSHUE HA MJIAHETy UYeIOBEUECKONW IMUBUIN3ALUM B Halle BpeMs
BCTpeYaeT psii OrpaHUYEeHUH IKoJIoruyeckoro miasa. Ho BMecTe ¢ TeM OHO
MIPE/ACTABISIETCS] HEOOXOIMMBIM U HEM30EKHBIM Ul BEDKMBAHUS U Pa3BH-
THs yesoBedecTBa. MmenHo Bepnajnckuii pasrisizen B uenoBedecTBE pa-
3YMHYIO CHITy, KOTOpas, BOOPY)KMBILIMCH Hay4YHBIM 3HaHHEM, IIpeoOpasyeT
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cpeny oOWTaHHMSA, CO3JACT TAPMOHMYHYIO KH3Hb KaK I ce0sl, Tak W IS
JIpYrux OWOJOrMYecKHX BHIOB. Bo3pacTannme B mocieqHHE NECATHICTHUS
3HAYEHMS IKOJIOTHIECKON MTPOOIEMATHKH CTaBUT HA MTOBECTKY JHS MMEHHO
IITyOOKyI0 Hay9IHYIO IPOPAaOOTKY MPOEKTOB, KOTOPHIE MOTYT IOBIIHUITH Ha
OKPYXAIOLIYIO Cpely ¥ KOM(OPT KMUBBIX CyIIecTB. Men y4€HOro co3aaror
0a3y U KOJUIEKTHBHBIX NeHCTBUI CTpaH 1o O0oprbe ¢ Tro0anbHBIMA YTPO-
3aMHU YE€JIOBEUECTBa, B TOM UHUCIE IKOJIOTUYECKUMH, KIUMAaTUIeCKUMU, He-
XBAaTKOW TPOJOBOJBCTBUS W IOCIEICTBUSIMH CTHXMHHBIX O€ACTBHM.
VY4eHbIil Ha3bIBal «BTOPOI MPHUPOIOI» CO3MAHHBIX YEIOBEKOM KMBOTHBIX,
MOCaKCHHBIE UM pACTEHHs, U3MEHEHHbIC YEJIOBEKOM JaHAmA(THI, M 3Ta
cdepa IEWCTBHS UYEIOBEYECKOro pasyMa M Tpyla OyaeT pacmmpsatbes. B
JJIbHEHIIEM 4eJIOBEUECKasl AEATEeIbHOCTh BBIMJET 3a MPE/eibl HalleH I1a-
HETHI U pacIIpOCTPAHUTCS HA APYTHEe KOCMUYECKHE Tella. JTOT MPOIIECcC yKe
Havascst ¥ OyZleT B JalmbHEHIIEM CTaHOBHUTHCA BCE OOJee MHTCHCHBHBIM.
Hayunsle BbIBOIBI BepHaackoro crienanbl IM Ha OCHOBE TIyOOKOTO 3HAHUS
€CTECTBEHHBIX HayK, 3aKOHOMEPHOCTEH pa3BUTHA Onoc(epsl U ee mepexoaa
B HOOC(epy.

I'ymanuTapHOe 3HaueHNE HUIOCO(CKUX, MPOrHOCTHYECKUX M 001Ie-
Hay4YHBIX pa3MbIIUIeHUH [[MOIKOBCKOrO MpeKpacHO IOMOJIHACTCA YICHUEM
BepHnasckoro o Hoocdepe. 3ajaya NpOrHO3UPOBAHMS NAIBHEUIIIErO pa3BU-
THS IUTAHETApPHOTO OOLIECTBA CTOMT Ha moBecTke AHsA. OHa MOXeET OBbITh
JOCTUTHYTa COBMECTHBIMHU JIEHCTBHSMHU rocyaapcTB. B oOmactu kocMoca
COTPYIHHUYECTBO UJET JOBOJIBHO YCIIEUIHO, B 00JaCTH HKOJIOTHH M U3MEHE-
HUSI KJIMMaTta XOTeJloch Obl BHAETh OoJiee TECHOE COTPYAHHYECTBO CTPaH.
[Tpun pa3zpaboTke HaydHO 0OOCHOBAHHBIX CIICHAPUEB Pa3BUTHS OOIIECTBA HE
oOoliTHch 6e3 Gonee yriyOJeHHOTO UCTIONb30BaHHs TBOPUECKOTO HACIIEANS
3aMeuaTenbHbIX poccuiickux yuénbix K.3. Iuonkosckoro u B.M. Bepnan-
CKOTO.

BOCITPUSITUE KOCMOCA B PYCCKOI ®UJIOCODPUH:
MOPAJIBHOCTb, CHHTETU3M U CBOBOJA
(OT H.®. ®EJJOPOBA JIO A.J1. YHKEBCKOI'O)
T.b. Kapynuna

«MenaneHHBIMH, HO BEpHBIMH IIaraMH HayKa MOJIXOJWT K pa3olima-
YEHUIO OCHOBHBIX MCTOYHMKOB KM3HH, CKPBIBAIOIIUXCS B OTJAJIEHHEHIINX
Hezpax Bcenennoil. U mepen HamuMu U3yMIIEHHBIMH B30paMU Pa3BEPTHI-
BaeTCsl KAPTHHA BEIMKOJENHOrO 3[JaHUsl MHUpPA, OTAEIbHBIE YaCTH KOTOPOIro
CBSA3aHBI JPYT C APYrOM KpemyallIMMHU y3aMH POACTBA, O KOTOPBIX I'PE3UIU
Benukue ¢utocodsr apesHoctu» (Ymkesckuit A.JI. 3eMHOE 3X0 coiHed-
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HBIX Oyps. M., 1976, c. 33). D1y MbIcHs UIKEBCKOTO MOXKHO CHENATh JO-
3YHI'OM PYCCKOTO KOCMH3Ma BOOOIIE, TONBKO JUIS Pa3HBIX HANIPaBICHUH MO-
pasHOMY OYZyT PacCcTaBIICHBI AKIIEHTHI.

KocMoc kak OHTO- M THOCEOJIOTMYECKHH OOBEKT OBLT «OTKPBIT» B
paIMOHATM3UPOBAHHOM BHUJE aHTHYHOU Quiocodueii. CpenHue Beka, Tak
XKe KaK M aHTUYHOCTh, PACCMAaTPHUBAIN KOCMOC KaK HEKYIO LEJIOCTHOCTB,
KHBYIO U HeoT/enuMyto oT KocMudeckoi aymy wim YMa, cBS3bIBAIOIIYIO
KOCMOC C BBICIIMMH TpuHIUNamMu. Ho B cpenHeBekoBO# (uiocopun Koc-
MHUUecKas ayIia TpaHcdopMupoBaiachk B coTBopeHHoro TBopuom B Crose-
Jloroce Crina Boxwero, nmocpencrsom Jloroca npuBoausiuasicss B Beitue.
CoBepuieHCTBO KocMoca obperaercsi B CBITOM Jyxe, W IMOTOMY <«IJISI CO-
BEpLICHCTBA BCEJICHHOW HEKOTOPBIE TBAPU JOJDKHBI OBUTH OBITH MBICIISIIIH-
mm» (Goma AxBuHCKHil). @unocodus HoBoro BpemeHn oOepHyiIa KOCMOC
MEXaHH3MOM; BO3MOJKHO, ITO3TOMY CHHTETHUYECKOE IMOHHMAaHHE KOCMOca
MCUYE3aeT U3 MHTCIUIEKTYAIbHBIX KOHCTPYKIWH, HCKIIOYEHHE COCTaBIISET,
BEpOsITHO, TonbKo KaHT. Bo3BpamieHne K CHHTETHYECKOMY OCMBICICHUIO
KOCMOca KaK MECTa IPeObIBaHMUS YEeJIOBEKa CBSI3aHO C PYCCKUM KOCMH3MOM.
Bocmpusitre kocMoca B pycckoil puinocohun OCHOBBIBACTCS KaK Ha TPau-
LUSIX aHTUYHOM (ritocoduu, Tak U Ha TpaguLusx CBATOOTEUECKOI MBICIH,
rae obpa3 KOCcMOca eCTh LEJIOCTHOCTh M CHHTE3 KakK MO3HAaBaeMOro, Tak U
MO3HAIONIEr0. A 3TO BO3MOXKHO TOJBKO HPH MOPATbHOCTH OTHOLICHHUS K
MI03HABAEMOMY ¥ MOPaJIbHOCTH «HMCIOJIb30BAHUS ITOJYyYaeMOro 3HAHHS.

dunocodus H.®. demoposa BeIpocia U3 CYIIECTBCHHEHIIICH 3a1a4l
€ro BPEeMEHH: CTPEMJICHUS MOHSATh ITyTH YeJI0BeYecTBa M BO3MOKHOCTH €TO
JalbHEHIIEero CyIeCTBOBAHUS B UCTOPHH. Bompockl KOCMOJIOTHH CBSI3aHBI
y ®denopoBa ¢ ero MCTOPHOCO(PCKOH YCTAHOBKOW M PacCMaTPUBAIOTCS B
eIMHCTBE C THOceosoruel u anrpononorueid. EcrectBenna st dumocoda
U CYIIECTBYIOIIast B pyccKor (GpuiocodcKoil MBICIH Hest BOCXOSIIEH IBO-
JIFOIIMU KOCMOCa, HATIOJIHEHHOTO JI0OOBBIO KO BCEMY XMBOMY, pa3yM dUeso-
BEYECKHH PacCMATPHUBAETCS KaK 3JEMEHT pa3yMa KOCMUYECKOTO.

Wnen ®enoposa npuBein K GOPMUPOBAHUIO HOBOTO, OPUTHHAIBHO-
IO HampaBlieHus! pycckoil ¢puiocopuu — pycckoro KocMuzMa. ITo uies o
«craceHuu (Bceit) 6e3rpaHUYHON BCETICHHON)» YeI0OBEUECTBOM, BEPHYBIITUM
ce0e OJlyXOTBOPEHHOCTh M HAYYMBILUMCS YIPABISATh BCEMH I'POMaTHBIMU
HebecHsiMH Mupamu. [lo Meicam @emopoBa, YEIOBEUECTBO CIIOCOOHO J10-
CTHYb BO3MOKHOCTH PETYJIMPOBAThH IIPUPOJHBIE IPOLECCH M PacIpocTpa-
HUTH CBOIO BJIACTh «HA BCE MHpPBI, Ha BCE CHCTEMbl MHpPOB 1O
OKOHYATEeJIBHOTO OJJyXOTBOpPEHUs BceaeHHOi» (3enpkoBckuii B.B. Mcropus
pycckoit punmocoduu. T.2. U.1. JI., 1991, c. 146). OCOOEHHOCTBIO PYCCKOTO
KOCMH3Ma CTaJI0 HE TOJBKO HPAaBCTBEHHO OKPAIIEHHOE BOCIIPUSTHE KOCMO-
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ca KaKk MecTa IpeObIBaHUs BCETO YEJIOBEUECTBA, HO M Ml aKTUBHOM 3BO-
JIIOIIUHM KOCMOCa, BbICKa3aHHast DeqopOBBIM.

LenoctHoe, MHOTOCHOMHOE yueHne DeropoBa cTajo OCHOBOM HOBO-
ro MoMH(pOHUYECKOTO YYEHHSI — pPycCKOro KocMmmiMa. CHHTETHYEcKoe
3HaHue O BceneHHOW, OCHOBaHHOE Ha OIAroroBeWHO-PETUTHO3HOM IIpe-
KJIOHCHUH IIEPE] YEJIOBEKOM M JKH3HBIO BOOOIIE, 3aJI0)KEHHOE B TPyIax
®denopoBa U pa3BuBacMoe BepHaJCKUM HE TONBKO KAaK €CTECTBEHHOHAYyU-
HOE, HO U «MHPOBO33PEHUYECKOE), HAIIIJIO CBOE MPOAOKEHHUE B KOHLEIIIUU
K.3. IuonkoBckoro. boprba DenopoBa ¢ «pa3beAMHSIONMM IPOCTPaH-
CTBOM» U «BCETIOIIONIAIONINM BpeMeHeM» TpaHchopmupyetcs y Lnonkos-
CKOTO B TIOHMMaHHE KOCMOCa OECKOHEYHOro M HEHCYEepIIaeMoro Kak IIo
pecypcam, TaK U 110 BO3MOKHOCTSIM HaIpaBJICHHOW U YIIPABJIIEMOU 4ello-
BEYECTBOM 3BOMOLUH. Y [{HOIKOBCKOTO €CTECTBEHHOHAYYHBIE HJIEU CYIIlE-
CTBYIOT B CHHTETHYECKOM U OpPraHHYECKOM EIWHCTBE C HPABCTBEHHBIMU
UACSMH, YTO JaeT MpaBO TOBOPHUTH O HEM Kak ¢miocode, co3masiiemM
HNMEHHO KocMHYecKyto (umocoduro. I{HOIKOBCKHI TOBOPHUT O B3aMMOCBSI-
3aHHBIX NpoOJEeMax: CMBICIE CYIIECTBOBAaHUS BcesleHHOMN, ee «3amoiHeH-
HOCTU» WM «HE3alMOJHEHHOCTH» MBICISIIUMH CYIIECTBAMH W 3BOJIOLHU
MaTepUu KOCMOCa, OT HEXKHMBOW K YKMBOH, OT HU3IIUX (OPM JKH3HU K BBIC-
MM collManbHbIM (popmam. OObeaUHSIONIEH HPaBCTBEHHYIO U OHTOJIOTH-
YecKylo MpoOieMbl [l Hero craHoBUTCs dHeprusi CoiHIa Kak MCTOYHHKA
KHU3HU U OCHOBBI 3BOJIIOLIMHU YEJIOBEYECTBA: «UEJIOBEUECTBY ...HJTH BIEpeN
U TIPOTPECCUPOBATH — B OTHOIIEHHM TeJa, yMa, HPAaBCTBEHHOCTH, MO3HA-
HUS U TEXHHYECKOTO MOTrymecTBa». M 3ToMy MOryIIeCTBEHHOMY Hacele-
HUIO «OyIyT MOCTYITHBI HE TOJNBKO IIJIAHETHI 3TOH CHCTEMBI, HO M Bce
OKOJIOCOJTHEYHOE MPOCTPaHCTBO. OHO 3KCILTyaTHPYETCsl Ha MOJb3y Hacene-
HUS, KaK U BCSI COJIHEYHAs SHEPTHD».

IMomumo kocmmueckolt ¢unocodun llnoakoBckoro Ha pa3BUTHE
naeit Ymxkeckoro mnoBiusuio TBopuecTBo B.W. Bepnaackoro. WmenHo
BepHazickull ¢ ero NpUHIUIIOM >KM3HM KaK OPraHU30BAHHON COBOKYIIHOCTH
JKMBOTO BEIECTBA, KAK BEYHOIl COCTaBIIAONIeH ObITHA HacTaMBall Ha HE0O-
XOAMMOCTH U3YyUEHHS POLIECCOB MIPOSBICHUS 3TOH KU3HU U OTACIHHBIX €
SIBIICHUH Kak 11esIocTHRIX. OH Mucal, 9To BEIIEeCTBO MJIAaHETH U BELECTBO B
KocMoce 00pa3yloT eAMHBINA KPYTOBOPOT KHUBOE — MEPTBOE — JKHUBOE.

[ToHnmMaHMeM CBSI3aHHOCTH BCETO JKMBOTO Ha 3eMJIe MPOHMU3AHBI pa-
601l Bepnanckoro. M yenoBeuecTBo paccMarpuBaeTrcst B yueHHH BepHan-
CKOTO KakK MBO€ BEILECTBO, CBS3aHHOE C MAaTE€PHATBbHO-IHEPreTUYECKUMU
IIpoleccaMy OIPEeAEIeHHOM Treosiorndeckoi 06osoukn 3emin — Ouocde-
POH, MO3TOMY 3aBHCHUT OT Hee IMOCcTOSHHO. Tpancdopmanns 060ouky 3em-
T, MecTa OOMTaHMs YeJloBeKa — Onocepbl — B aHTPOIOTEHHYIO 3Dy, B
KOTOPYIO >KMBET ceiyac 4eI0BEYECTBO, CTAHOBSIIEECS PacTyLIEil reonoru-
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yeckoi cuioil. Moiup yenoBeyecTBa BepHaackuil CBSI3bIBAET C pa3BUTHEM
€ro pasyma M HalpaBJIIEMBIM pa3yMoM TpyaoM. W mepex 3TuMm pazymom
CTOWT 3aJ1a4a MePECTPONKH KU3HU: YEJIOBEK KaK I'e0JIOTHYecKas CHiIa Ipe-
Bpamaer 6uocdepy B Hoochepy — SBOIIONHSI OHOIOTHIECKOTO B pa3yM-
Hoe. JlampHeiimas SBoMIONMS TOJDKHA pAcIIUpUTh cdepy IKH3HU
YEJI0BEUECTBA 32 IPEIEITBI 3EMITH.

EcTecTBEHHBIM MPOAOKEHHEM M DPAa3BUTHEM HJEH LEIOCTHOCTH
Bcero kocMoca 3anumMancst Ymkesckuit. Unest csizu Connia ¢ 6nocdepoit u
CHHTE3a HayK KaK 3HaHMA O Mpolieccax, MOPOKAAEMBIX WIN PETYIHPYEMBIX
ConHileM, JOKHBI IOMOYB JIIOJAM B IIOHUMAHUU MPOUCXOISIIET0 U MPo-
THO3UPOBAHUH BO3MOXKHOTO. 1 y UMKeBCKOTO 3BYUUT UAEs O CBA3aHHOCTHU
JKHUBOT'O C OKpYKarolleil Mpupoaoi u BeesleHHOM.

VY ®enoposa B «Punocopun 0o0IIEro Jena YeNI0BEeK MOJHIMACTCS
OT 3eMJIH K HeOy, IIOTOMY 4TO MOpPaib — HEOThEMJIEMasi OCHOBA Pa3BUTHS
3HaHMS W HAYKH, CYIIECTBYIOIIUX Pag BHICOKOW MOpAJIbHOH eI — 00b-
eIVHEeHNs denoBedecTBa. Hayka ecTb CpeicTBO MOPAIbHOIO €IWHEHUS U
COBEPILEHCTBOBaHM JroAeH. Y UMKEBCKOro MyTh 4eOBEKAa MHOM — OT
HeOa (Connia) k 3eMiie, HOTOMY 4TO 3HAHHE CYIIECTBYET KaK OCHOBA KH3-
HU U CTAHOBHUTCS OCHOBOH CYIIECTBOBAHMS U IOHUMAHUSA MOPAJIH.

KEHIHIUHBI-KOCMOHABTBI
B COOBHIECTBE KOCMOHABTOB U OBIIECTBE:
MUCCHUS, HPOBJEMBI, IIEPCIIEKTUBBI
JI.B. BanoBa

«KeHckuii Bompoc», B OHATHE KOTOPOTrO BKIAAbIBAJIOCH PA3HOE CO-
JepKaHUE, AKTHBHO M3YyYalICsl Ha MPOTSHKEHUU HECKONBKUX cTonetuil. Cpe-
I YYeHBIX ObIIM sipple CTOPOHHUKHM paBHompasus nono (K. Konmopee,
XK. Pycco), a Takxe He MeHee saprle ero npotuBHUKHU (O. Kont, 3. @peiin,
@. Humme u ap.). Takyro e KapTHHY MBI MOXKeM HAOJIOAATh U B HCTOPUH
Pa3BUTHS MUIOTUPYEMOI KOCMOHABTHKHU.

PaccMoTpeHne OTHOLIEHUI MEXAY MYKYMHOM UM KEHILHUHOH, PO
JKEHILMHBI, COLMOKYJIBTYPHOTO CTaTyCa JKEHIIUHBI Yepe3 IPU3MY COLMOJIO-
THYECKUX KOHIIETIINI M TeOpHi MpeAcTaBisieT cob0il MHTEPEeCHYI0 HCCiie-
JIOBaTENECKYIO MEPCHEKTUBY. B CBA3M C 3THM BO3HHMKAaeT HEOOXOAMMOCTH
IIPOAHATU3UPOBATh JUHAMUKY CTAaHOBIEHUS U Pa3BUTUS COBPEMEHHOIO
COLIMOKYJIbTYPHOTO CTaTyca >KEHIIMH-KOCMOHABTOB B COOOIIECTBE KOCMO-
HaBTOB U B OOIIECTBE B LEJIOM. JDTO MHTEPECHO, IMOCKOJIBKY AaET BO3MOXK-
HOCTh YBHUJETH CIeIM(UKY MpodecCHd KOCMOHABTA Yepe3 aHalM3 OOIINX
TeHJEPHBIX IPOLIECCOB, MPOUCXOAUBLIMX B COBETCKOE BPEMsl, MPOUCXOJSI-
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muX B HacTosimiee BpeMs B Poccun u Mupe. OT1a TeMa 0COOCHHO aKTyanbHa
B cBs3u ¢ 50-1eTreM nosiera NEpPBON KEHILIUHBI-KOCMOHABTA, HAlllel COOTe-
yecTBeHHULB! Banentunsl TepemkoBoi, €eAMHCTBEHHOM JKEHIIUHBI B MUPE
BBIIIOJIHUBLIEH KOCMUYECKHH MoyieT B 0AMHOUYKY. Uepe3 20 ner Hama co-
oredecTBeHHMIIa CBernana CaBHIKas BO BPEMsSI CBOETO BTOPOTO IOJIETa
MEepBOMl U3 JKCHIIMH BBINOJIHWIA BBIXOJ B OTKPBITBIM KocMoc. EneHa
KonnakoBa nepBoil U3 >KEHIIMH BBINOJHMWIA POAOKUTEIBHBIN MONET Ha
opbuTanpHON cTaHMK «MUp», KpOME 3TOTO €H, eMHCTBEHHOH U3 pOCCHii-
CKHX JKCHIIHUH, yJIaJoch ClieTaTh B dKunaxe martia «Atlantisy. Ha cero-
JHSIIHUA JeHb OH fBJsSIeTCA KpaWHUM (ISATHIM) MOJETOM Cpelu HalIuX
cooteuectBeHHuI. B CIIA, cTpaHe ¢ moayBeKOBOW McTOpuell MuioTupye-
MOM KOCMOHaBTHKH, Juiib ciycTs 20 jer mocne ctapta Banentuns! Te-
peIIKOBOW TiepBas >KeHIIWHa-amepukanka Camm Paiix moOpBama B
KocMoce. Ha cerogusmnuii 1eHp B 3TOM cTpaHe 45 acTpOHaBTOB-)KEHUIUH
BEIMOTHWIN 116 KocMudecknx noneroB, 10 KeHIMH-aCTPOHABTOB OCYIIE-
CTBUJIM 28 BBIXOJOB B OTKPBITHIM KOCMOC.

B nmoxnage mpencrtaBiieH KpaTKHH CPaBHUTENBHBIA aHAIU3 COLUO-
KyJIBTYPHOTO M IPO()EeCCHOHAIBHOTO CTaTyca JKCHIIMH-KOCMOHABTOB/ acT-
POHABTOB/TalIKOHABTOB BCEX «KOCMHYECKHX» CTpPaH; MOKa3aHbl OCHOBHBIE
peasuu, mpoOIeMbI U IPOTHO3HI.

PaccmaTpuBaroTcst BOmpochl: mpogeccusi KOCMOHaBTa — 3TO BCe-
TaKd MYKCKas MpogecCust WIH TJaBHOE — OBITh KBATU(QHUIMPOBAHHBIM
npodeccHoHANIOM; OBITh MEPBBIMU JIO0OH LEHOW WM CrocOoOCTBOBATH
MHOTHM >KEHIIHAM, JXEJAlOIINM pean30BaTh ce0sl B 3TOW YyHHKAJIbHOMH
npodeccuyn; Kak 00ecIeunTh KEHIINHE-KOCMOHABTY BO3MOXHOCTh COBMeE-
IIeHUST TPO(ECCHOHANBHOW W OOIIECTBEHHOW pOJIel C OXHOW CTOPOHBI U
ONTHMAJIEHOTO COOTHOIICHHUS POJICBBIX (DYHKIMH MaTepu, >KeHbI ¢ APYroi
CTOPOHBI; HACKOJIBKO COJIMAAPHBI OTHOINEHHS MEXIYy >KEHIIUHAMM-
KOCMOHAaBTaMHU B Pa3HBIX CTPAaHAX; BO3MOXKHO JIM Pa3BUTHE KOCMOHABTUKHU
B OynyuieM 0e3 aKTUBHOTO y4acTHs KEHIIUH B ITMIOTUPYEMBIX MOJIETaX.

I'enyiepHble acmeKThl Pa3IMYHOTO poja MpodJIeM He MOTYT OBbITh pe-
IIEHBI B OT/IENBHO B3SATOH CTpaHe, T. K. UMEIOT HHTePHAIIMOHAIBHBIN Xapak-
Tep. ['apMOHM3aIMs  MEXJIMYHOCTHBIX  OTHOWICHMH  3aBUCHUT  OT
KOHCOJIMJAINN YCUIIMHA COOOIIEeCTBa KOCMOHABTOB M OOIIECTBA, OT CTETICHU
OCO3HAHM HEOOXOIMMOCTH IMOBBIIICHHUS POJIEBBIX XapaKTEPUCTUK >KECHIIIH-
HBI B KOCMOHABTHKE ¥ OT HOBOTO IMOHUMaHHs OOLIECTBOM MHCCHH JKEHIIH-
HBI B KOCMOCE.
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CMBICJI U TIEPCIHEKTUBBI OCBOEHHUSI KOCMOCA
AN. IpoHos

[TomyBekoBasi UCTOPHA MPAKTHIECKOH KOCMOHABTHKH COMPOBOKAA-
Jlach W3MEHEHHWEM OTHOIICHUS K HEeW CO CTOPOHBI OOIMIeCTBa, BKIOYAs U
TeX, KTO JfaBaJl IKCIIEPTHHIC OIICHKH PE3YyJIbTaTOB U MEPCICKTHB €€ Pa3BU-
THS, OTPEACTIUT MISOJOTHIO KOCMHYECKON IesTenpbHOCTH. Eciam B Hauane
npeoOaialii KOHIENIUH POMaHTH3Ma U HEOTPaHUUEHHOTO ONTUMHU3Ma, TO
B MOCJIEAYIOIEM OHH BCe OOJIbILE CMEIIAINCH K PealTi3My, CKENTHIH3MY U
Jaxe neccuMusMy. KpuTudeckn OTHOCSCh K HETaTHBHBIM 3(deKram 3Kc-
IUTyaTallid PaKeTHOW TEXHUKH, MPABOMEPHO JaTh MO3UTHBHYIO B ILIEIOM
OIIEHKY BKJIaZla KOCMOHABTHKH B Hay4HO-TeXHHMUeckuil mporpecc. OcHoBa-
TEJILHOCTh OCBOEHMSI M O0KMBAaHUsI BHE3EMHOTO MPOCTPAHCTBA — BOIIPOC
JUIIE BpeMeHHU. Takoe yTBEepKICHUE COTIIACYETCs ¢ KOHIICIIIIUEH, KOTOPYIO
MOJXHO Ha3BaTh «KOCMHYECKHM ONTHMH3MOM» W KOTOpas HW3HAYaJIHHO
MIpeJCTaBICHa KIIACCHKAMH PYCCKOTO0 KocMm3Ma (B rmepByio odepens H.D.
®enoporeiM, K.O. [lnmonkosckum, B.1. Bepraackum), a 3aTeM mpoomKeHa
KOCMHUCTaMH «BTOpo# BOJHBI» B 60—90 ronet XX croneTus.

Cefiuac B pa3nu4HBIX cdepax IEATCIFHOCTH — B METEOPOJIOTHH,
CeJbCKOM XO3SCTBE, CIIyTHUKOBOW CBSI3M, HABUI'AllUM, MOHUTOPUHIE KOH-
THHCHTOB U aKBaTOPHI — HAUOOJBININN SKOHOMHYCCKHH 3 dekT maet 3kc-
IUTyaTalliss OKOJIO3eMHOTO KOCMOCa, U JajbHeilllee HHXEHEpHO-
TEXHUYECKOe 00YCTPONCTBO OpPOUTAIBHOM 30HBI BOKPYT 3eMIIH €I1le MHOTHE
necarunetus Oyner npuopureTHsIM. OTHAKO B JOJITOCPOYHOHN MEPCIIEKTHBE
HENB3sT HE YYHTHIBATH IPOCKTHI OCBOCHUS T'COITYHHOTO IPOCTPAHCTBA, a
TakKe Ooyiee OTHANCHHBIX 00BheKTOB CONHEYHOW CHCTEMBI, BKIIOYAs IDIa-
HETHI, CIIYTHUKH U acTepoHIbl. Takas MepCIeKTHBA OTKPHIBACT JIOTIONHH-
TENbHBIE BO3MOKHOCTH YCTOWYMBOTO W HEMPEPHIBAEMOTO Pa3BUTHUS 3eMHOU
IUBUIIN3AIAH.

OCHOBHBIE TENTH IMHAPOKOMACIITA0OHOTO OCBOCHHUS KOCMOCA MOXHO
CBECTH K ciemymonieMy: 1) mo0bua BHE3EMHBIX MPUPOIHBIX PECYPCOB, KO-
JIMYECTBO KOTOPHIX B HEApax 3eMiIM OTPaHMYCHO M B MEPCIEKTHBE pOCTa
IIPOU3BOJICTBA MOXKET OBITh MCUEPIaHO; 2) 3KOJOrMYecKH Oe30macHoe s
6uocdepsl 3emin pacIIMpeHNe HHIYCTPUAIBHOTO IPOW3BOJACTBA, CTPOH-
TEIBCTBO M 3KCITyaTalksl MOIIHBIX SHEPTOCHUCTEM (HCIIONB3YIOMHNX Sep-
HOE TOIUIUBO, COJHEYHYIO paJuanuio); 3) pacceleHne Ha BHE3EMHBIX
«TEPPUTOPUSX» JIIOJIEH, Npeanonarampmee CHU3UTh JIeMOrpadHyecKyro
HArpy3Ky Ha Hally IUTaHETY, MPU3BAHHYIO B OTHAJICHHOM OyIyIIeM CTaTh
MOJUTHICCKUM M KYJIBTYPHBIM LEHTPOM 3eMHOM IUBHIM3anmu; 4) co3ma-
HUE Y(PPEKTHBHON CHCTEMBI OC30MACHOCTH C HCIIOJB30BAaHHEM CPEICTB
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KOCMOHABTHKH JJIsI 3alUTHl 3€MHOH IUTaHETHl, Onocepsl U comuyma OT
YTPO3, HCXOSIINX U3 KOCMOCa.

B KkoHTEkcTe 000CHOBAHHS CMBICHIA MIMPOKOMACIITAOHOTO OCBOCHUS
KOCMOca IIPEACTaBUM €Ile OJMH apryMeHT. 3apo’kAasch M IPOrpeccupys,
COLMYM TIPOXOJHUT Yepe3 PsAJ MCTOPUUECKHX CTaJuil B3aMMOACHCTBUS CO
Cpenoil cBOEro OOMTaHMA: OT «IPEHMYLIECTBEHHOTO MPUCIOCOOICHUS» K
«IIPOCTOMY TIPeoOpa3oBaHUIO» M Jajlee — K «YNpaBIIONIEMY BO3JICH-
ctButo». Ha mocnenHelt craguy TeXHOJIOTUUECKUN YpOBEHb COLMyMa JaeT
€My BO3MOXXHOCTH YIIPaBISAThH IMPOLIECCAMHM B MaciuTadax LENBIX MPUPOJI-
HBIX CHCTEM, CKa)KeM, B IUIaHETapHBIX Macuitabax. Yem Oosbie oxBar 00-
JIaCTH yNpaBJIeHHs, TeM OHO d(QQEKTHUBHEE, ¥ PEIIAIOIIYI0 POJIb B CHCTEME
rJ100aJBHOTO yHpaBlieHHs1 crocoOHa 00ecneYyuTh KOCMOHAaBTHKA 3a CYET
MIPOCTPAHCTBEHHOTO (hakTOpa. DTOT TE3HUC COTTIACYETCS ¢ OOIINMHU MTPHUHITH-
IIaM{d TEOPHH OTKPBITBIX CHCTEM: JIf00as JUHAMHYECKas CHUCTEMa OYEHb
YyBCTBUTEIbHA K BHEIIHUM yCIOBHsM. Clie10BaTeNIbHO, YTOOB! YIPABIISATH
IporeccaMy B MacIITadax IUIAHETHl, HEOOXOANMO KOHTPOJIMPOBATH B3aH-
MOCBSI3U KaK BHYTPH Hee, TaK U T€, YTO OHA UMEET B KAUECTBE IOJICHCTEMBI
6onee mmpokoit — ComHeyHOU cucTeMbl. [lo3ToMy B MPUHIHKTIE CTpATETHS
3eMJISIH JIOJKHA CTPOHUTHCS B HAIIPABICHUU BBIXOJIa HA YPOBEHb yIIpaBiie-
HUsI CHaydasa reoJlyHHOH cdepol, 3ateM cdepoi, OTrpaHMYeHHOH MOsSCOM
acTepouZoB, a B IMEpCIEeKTHBE — INepUPEepUHbIM MOACOM YWUIIUIa-
Kotinepa.

UKCcTO TEOPEeTHYECKH MOXKHO INPOEKTHPOBATH OCBOCHME HAlbHETO
kocMmoca u crath (mo H.C. KapnamreBy) nuBmim3anueil TpeThero THITA —
OBIIAJICBIIEH TaJaKTHUYECKHM IIPOCTPAHCTBOM. B Hamem KoHIENTE 3TO
03Ha4YaeT BO3MOXKHOCTH YNpPaBJeHUS B MacimTabax [amakTuku ITUHAMHUKOMN
TIPUPOJHBIX SIBICHUN — 3HEPreTHYECKUMH MOTOKAaMH, TPaBUTAIMOHHBIMHU
B3aUMOJICHCTBUSIMHU, KaTacTPO(PUIECKUMH TIPOIECCAMH, YIPOXKAIOUIMMHU
CYIIECTBOBaHMIO OOMTaeMbIX IuIaHeT. KOHIeNTyalbHBIH CTUMYJ Takoro
MIPOEKTHPOBAHUS MOJKPEIIIETCS IIMPOKO HW3BECTHBIM BBICKA3bIBAHHEM
K.O. [In0aKOBCKOTO O TOM, YTO KOCMOC CaM POXJIaeT B cebe Cuity, KoTopas
uM ympasinseT. OJHAKO CleayeT OTAaBaTh cebe OT4eT B TOM, YTO Ha pac-
IIUPEHNUE «YTPABISAIONIET0 BO3ACHCTBIU) HAKJIQABIBACT OTPAHHUYEHHS MPO-
cTpaHCTBeHHBIH (akrop. JKecTkme orpaHmdeHns [alOT (U3NIECKHE
MIPHUHITUIIBL, JIEKAIIe B OCHOBE TEXHOJOTHH AEATENbHOCTH: OTpaHHYCHHE
CKOPOCTH PacrpoCTpaHeHUs] HMH(POPMAIIMOHHBIX CUTHAJIOB, CKOPOCTH Tepe-
JBIDKEHHUSI KOCMUYECKUX CPEJCTB, NPUHIMINANBHAS YIIPABISEMOCTh SHEP-
TeTUKOM 3Be3/1 U UepHBIX AbIp. MeHee XKeCTKUe, HO SKOHOMUUECKU BECOMbIE
OTpaHMYEHUs] B CTPATErMU MIMPOKOMACIITAOHOTO OCBOCHHMSI KOCMOCA JaeT
NpUHOUT 3QPEKTUBHOCTHU S TEIEHOCTH.
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OCBOEHUE KOCMHMYECKOI'O TIPOCTPAHCTBA
KAK BCEMUPHBII TPOEKT ®OPMUPOBAHU S
EJIMHOM IUBUJIN3 AN 3EMJISTH
B.P. Xauatypos

B cBsi3u ¢ MHPOBBIM SKOHOMHYECKHM KPH3HCOM UYEIIOBEUECTBO €I
riry0Ke 0CO3HAJI0 Hepa3pBIBHYIO B3aMMOCBSI3b MEXIYy BCEMH CTpaHAMH U
Hapoaamu. Bce Oonbllie MPOSBISETCS MapagoKcadbHas 3aKOHOMEPHOCTH!
OCHOBHBIC TIPUPOHBIC U JIFOJICKUE PECYPCHI COCPEIOTOUCHBI B ClIab0pa3Bu-
THIX CTpaHaX, a YPOBCHb JKU3HU HAUOOJICE BBICOK B JIPYTHX CTpaHaX, Ha3bI-
BaeMbIX pPa3BUTHIMU. [IpUMEpHO TpW YETBEPTH HACENEHUS, MPOU3BOIAT
OOJIBIIYI0 YacTh DHEPTOHOCHTEJCH, CIOCOOCTBYIOT UYPE3MEPHOMY POCTY
MaTepHAIILHOTO OJIArOIOIyYrsl HACCICHHS Pa3BUTHIX CTPaH U CYIISCTBCHHO
MEHBIIIEMY POCTY B COOCTBCHHOM CTpaHE.

MupoBoii PKOHOMHYECKHH KPHU3HUC IOCICIHUX IATH JIET BBIIBUI
OTPOMHBIE OITHOKH, COBEPIICHHBIC B PE3yIbTATE YCIOBEUCCKOM NeATSIHHO-
CTH 32 BCE BpEMS CYIICCTBOBAHHS YEIOBEKA, KOTOPbIE HEOOXOIUMO HCTIpa-
BHTh M HE coBepmarh WX B Oymymem. HeoOxomummo HaliTH HOBYIO
mapagurMy JajJbHEHIIEro pa3BUTHUS YSIIOBEUESCTBA.

B nmoknane mepeurcIsiIoTCs 3TH OCHOBHBIC MPOOJIEMBI, JaeTCsl aHa-
M3 YeNOBEYEeCKUX IUBWIM3AIUI, MPUBOIATCS HEKOTOPHIE BBISBICHHBIC
3aKOHOMEPHOCTH MX Pa3BUTHUs, MO3BOJIAIONINE MIPEATIOKUTh BApUAHT Pa3BHU-
THS 36MHOW NMBHWIN3ALINHN, UCKITIOYAIONINKA ee rubens. OnuchiBaeTcs myTh
MIOCTPOCHHUSI €AUHON ITUBUIIM3AIIUHU 3EMIISTH.

OcHOBHOM uzeel pa3BUTHSI 3TOM LUMBUIM3ALMHU JIOJDKHA CTaTh 3a7a-
4a OCBOSHHS KOCMHYECKOTO TPOCTPAHCTBA, KOTOpPask BBIHYIUT JIOACH 00B-
€IMHUTHh BCE CBOW HHTEIUICKTYAJbHBIC YCHIIUS W PECYPCHl. DTO MO3BOIUT
BCEM CTpaHAM OOBEAWHUTHCA IS pealu3allii KOMIUICKCHOTO TIPOEKTa
OCBOCHHSI KOCMHYECKOTO MIPOCTPAHCTBA. YYacTHE BCEX CTPAH B PeaH3alun
TaKOTO TPOEKTa CHUMET BCE MPOOJIEMBI, KOTOPHIE SIBISIOTCS HEIPEOI0IH-
MBIMH TIPH IOTBITKE PEaIM30BaTh €ro KakoW-TMOO OJHON CTpaHOW WiIn
IPYNIo# cTpad. DTO MPOOJIEMBbI, CBSI3aHHBIE ¢ 00ECIICUCHHOCTHIO TPUPO/I-
HBIMH U TPYJIOBBIMU PECYPCAMHU, SHEPTUEH, COBPEMEHHBIMHU TEXHOJIOTUSMH,
WHBECTHUIIASIMH.

Peanu3arust 3TOro mMpoekTa JAOHKHA HA4aThCs B ONFDKAWIINE TOJbI,
TaK KaKk B HEKOTOPHIH MOMEHT BPEMEHH OCTaBIIUXCSI PECYpCOB IUIAHETHI
MOXET HE XBaTUTb JJIsl €r0 OCYILECTBIEHHSI, YTO B KOHEUHOM UTOT€ MOXKET
MIPUBECTH K THOCIIH YeI0BEYECKOM IUBUIIN3AIIUH.

B noknanme marotcss 000OCHOBaHHS BCEX MOCTYIMPYEMBIX B TE3UCaX
YTBEPKIECHU.
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Cexuus 7. «K.3. IMOJKOBCKHAW 1 HAYUYHOE
IMPOTHO3UPOBAHUE»

IPOBJIEMBI OBECIIEYEHUS YCTOMUYUBOT'O PAZBUTUS
KOCMHUYECKOMU JEATEJBHOCTU: MIOAXO/JAbI U PEILIEHUSA
A.B. T'onosko, A.W. Pynes, 2.I'. CemeHneHKO

B coBpeMEHHBIX YCIOBHSX PACHIMPEHHS MAacIITabOB KOCMHYECKON
nesirenpHOCTH (KJI) Bce Gonee akTyalbHBIMU M 3HAYMMBIMH SIBJISIFOTCS T10-
TpeOHOCTH B 00ECTIEYCHUN OE30MacHOCTH U JOJITOBPEMEHHOTO YCTOMYUBO-
ro pazsutus K/I.

[IporHo3s! crieHapreB pa3BUTHS YTPpo3 U BEI30BOB KJI moKasbIBaroT,
YTO pa3BepTHIBAHUE UCCICAOBAHUI HAYYHO-TEXHHYECKHX U IOPUANYECKUX
npobiem K]l 10omkHO OBITH OPHEHTHPOBAHO B HANPaBICHUH Pa3pabOTKU
HAYYHO-TEXHHYECKHX U MPABOBBIX OCHOB U 00sI3aTeNIbHBIX HOPM obecrede-
HUsl ycroiunBoro passutust K/, TpeOoBaHmii k obecrieueHmo Oe30macHo-
ctu KJ[ B OKOJO3eMHOM KOCMHUYECKOM IIPOCTPAaHCTBE Ha OCHOBE
rapMOHHM3AIMN MEXIYHAPOAHBIX HOPM M HOPM HAIlMOHAIBHBIX 3aKOHOMA-
TENBCTB, CO3/IaHU B MEPCIEKTHBE MeXIyHapOTHOTO WHCTHTYTa MOHHTO-
pUHTa © OIEHKH YpPOBHS O€30IMacHOCTH KOCMHYECKOW OOCTaHOBKH,
KOHTPOJIS BHITIOJTHEHUS PYKOBOSIINX IPUHIIAIIOB 0OSCTICICHUS TOJITOBPE-
MEHHOr0 ycToiuuBoro paszsurus KJI.

HonroBpemenHas ycroiunBocts K/ B Ommkaifmeil mepcreKkThBe
Oyzer 3aBUCETH OT:

— BO3MOXXHOCTEH COOJIIOJIEHUSI TOCYyAapCTBaMU 0O0S3aTENbCTB TIO
MIPEIYNPExRACHUI0 00pa3oBaHHUsA KOCMHYECKOTO MycOpa B OKOJIO3eMHOE
kocmmueckoe mpoctpancTo (OKII);

— IPEIOTBPAIEHUS] CTOJIKHOBEHHH KOCMHUYECKHX OOBEKTOB B KOC-
MocCe;

— peanm3anu TpoIecca «OYHUCTKH» OKOJIO3EMHOTO KOCMHIYECKOTO
MIPOCTPAHCTBA;

— ynopsinouenus: KJI 8 OKII Ha ocHoBe npaBun Konekca noseneHust
B KOCMOCE.

B 3T10i#i cBA3M HEOOXOIMMO AKTHBHOE KOMIUIEKCHOE pa3BUTHE WH-
(bpacTpyKTypbl HaOJIOJEHNS,, MOHUTOPUHIA OIIEHKM KOCMHYECKOW oOcra-
HOBKH, pa3BUTHE ceTell oOMeHa mH(popmamueid MexXIay TocyaapcTBaMH O
COCTOSIHUM WHAEKca 0€30IaCHOCTH W KOHTPOJIS BEITIOTHEHUS HOPM MEXITY-
HapOJHOTO KOCMUYECKOTO IpaBa Ha 0a3e COBEPIIECHCTBOBAHHSA CTPYKTYP
HWHCTUTYTa MEXKIYHAPOIHOW OTBETCTBEHHOCTH.
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B wactHOCTH, TOTpEeOyeTcs ycmieHne (GyHKIUHA KOHTPOJS 32 YacT-
HBIMH OIIEpPaTOpaMH TEIEKOMMYHUKAITMOHHBIX KOCMHYECKHUX CHCTEM, IIO-
CKOJIBKY JICATEIIFHOCTh OTIEPAaTOPOB HE BCETIAa COOTBETCTBYET TPEOOBAHUSIM
MEXXTyHApPOJHOTO KOCMHYECKOTO TIPaBa.

KitoueBbiMu  (hakTOpamMy, ONPENEISIIOIIUME COCTOSIHHE HWHJEKCa
6e3omacHoctn KocMuueckor ooctanoBky B OKII, SBIArOoTCS TakKe aKTHB-
Hast KomMmepumanuzanus KJ Ha nNpHHOMIAX TOCYAapCTBEHHO-YAaCTHOTO
MIapTHEPCTBA, OBICTPBII POCT uncia rocyaapcTB-ydyactHukoB K/, peanusy-
e€Mble Mephl MEeXIyHapOIHO-NPaBOBOT0, TI'€OMOIUTUYECKOr0, BOEHHO-
MOJUTHYECKOTO, AUTUIOMATHYECKOTO, TEXHOJIOTHIECKOT0, IKOHOMUYECKOTO
Xapakrepa.

JlocTwkenue nenei obecredeHus: OATOBPEMEHHOTO YCTOMYMBOIO
passutust K/I tpebyer:

— IPUHATHS KOMIUIEKCHBIX Mep IO MPEIOTBPALICHHIO OIMACHOCTH
pa3MemIeHust OpYXKHUsl B KOCMOCE M pa3BEpTHIBAHUSA TOHKH BOOPYKCHHHA B
KOCMOCE;

— HEeJIOMyIICHUSI HEKOHTPOIMUPYEMOTO BO3PACTAIOIIETO TpaduKa 3a-
ITyCKOB MaJloMaccorabapuTHBRIX KOCMHYECKUX aIlapaTos.;

— YHOPSIIOUEHHUs AEATENIBHOCTH TOCYIapCTB B 00NAacTH KOMMepde-
ckoit KJI;

— KOCMHUYECKOT0 Typu3Ma U CyOOpOMTaIBHBIX IOJETOB Ha OCHOBE
MIPUHITUIIOB YaCTHO-TOCYAapPCTBEHHOTO MAPTHEPCTBA U JIP.

B ycioBusix MHOroakTOpHOTO BO3zekcTBHs yrpo3 Ha K]l TpebyeT-
Cs1 aKTUBU3AIWS YCHUIIMH MHPOBOTO COO0IIECTBa B cpepe KOHTPOISL H HEJ0-
MyOICHWsS  HAKAIUIMBAaHUS  BOCHHO-KOCMHUYECKOTO  TOTCHIOHANa, IO
VKPEIUICHAI0 W Y)KECTOUYCHHUIO NEHCTBYIOMIETO MEXKIYHAPOIHO-IIPABOBOTO
peXrnMa O CO3JAaHWI0 MEXaHW3MOB OOecIedeHHsi OE30MacHOCTH U CTa-
ounpHOTO passuTHa K/I.

[Ipu 3TOM MeXaHW3M KOOPAWHAIMK YCWIMH MEXIyHapOTHBIX Opra-
HU3AIMH 10 HEJOMYUICHUIO Pa3MEIIeHUsI OPYKUS B KOCMOCE JOJDKEH Jie-
’KaTb B OCHOBE KOMIUJIGKCHOTO pELICHHS NPOOIEeMbI JOJTOBPEMEHHOTO
yctoiumnBoro pazsutus K/I.

B 3T0i cBsi3u moTpedyeTcst akKTHBHOE Pa3BUTHE HOBBIX CTAH/IAPTOB U
pEeTIaMeHTOB COTPYJHHYECTBA; MEXIYHAPOIHBIX (GopM H crmocoboB ocy-
IIECTBJICHNS MOHUTOPHHTA, U3MEPEHHUS ¥ OIIEHKH MHIEKCA OITACHOCTH KOC-
MHUECKOI 00CTaHOBKH.

B ycnoBusix ycioxHeHHSI KOCMUUYECKO 0OCTaHOBKH MEphI TpaHCIIa-
peHTHOCTH W ykperieHus: nosepust B K]/ mpuobOperator ocoOyro 3Hauu-
MocTb. OHH JIOJDKHBI 00€CHIEUUTh HEJOMyIIeHHE MOSBICHHS KOCMUUYECKOM
cdepsl MPOTUBOCTOSHUS, HEUTPAIN30BATh MPOLECC HAKAIUIMBAHUS MOTECH-
[aja BOGHHO-KOCMUYECKON JIESITEeIEHOCTH, 00ECIIEUNTh MPEeCKa3yeMOoCTh
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CTpaTeruuecKoi CUTyaluu B KocMoce. Takue Mepbl JOJHKHBI CTaTh BayKHOU
007acThI0 00ECTIeYeHNS TOTOBPEMEHHON YCTOHIHBOCTH.

B Hacrosmee BpeMs B paMKax MEXKIYHapOJAHOTO KOCMHYECKOTO
IIpaBa OTCYTCTBYIOT IIPABOBBIE MEXAaHU3MBI, KOTOpPBIE PETIAMEHTHPYIOT
«ounctky» OKII oT KocMmdeckoro mycopa, MpPeAOTBPALIAIOT CKPBITHOE
HaKaIUIMBaHHE BOGHHO-KOCMUYECKOTO IOTEHIHANa; (OPMUpPOBAHHUE U pea-
JIU3aIMI0 Mep Mo HeWTpaau3aluy PUCKOB OTPAOOTKU BOEHHO-KOCMUUECKUX
CPEACTB MO BUJIOM CO3/1aHMsl KocMuueckux anmapatoB (KA) opouransHo-
ro obcyxuBanus (KA-teneoneparops o no3ampaske, peMonTy KA, xpa-
HEHHMIO TOIUIMBA U Jp.), a TaKkKe IJIaHUPYEeMbIX paboT MO yJaleHUI0
KOCMHYECKOI'0 MyCOpa C HCHOJb30BAHHUEM DA3HOTO poja KOCMHYECKHX
TEXHOJIOTUH.

HeoOxomnMm cnenuanbHBI MEXIYHAPOIHBIN JTOTOBOP, KOTOPBIH
YCTaHABIMBAET HA OCHOBE PYKOBOJSIIMX MPHHIUIIOB YCIOBUS IOJITOBpE-
MEHHOT0 ycToiunBoro pa3sutusa KJI MupoBoro coodmiecTsna.

B nokmane mpeayoxeHa MeTOHOJIOTHS (OPMHPOBAHHS MEKAyHA-
pOAHO-TIpaBOBOM 0a3bl M TpPeOOBaHMSA K OCYLIECTBICHHIO KOCMHUYECKHX
oTieparyi 1Mo yaJieHHI0 He()yHKIIMOHUPYIOINX KOCMHYECKUX OOBEKTOB.

Ot1MeueHo, 4To MpodieMa «OUYUCTKM» OKOJIO3EMHOTO0 KOCMHYECKOTO
IpocTpaHcTBa NMpuodpena oco0yl 3HAYMMOCTh, TaK KaK TECHO CBs3aHA C
aKTyalbHBIMH TOTPEOHOCTAMHU YIOPSIOYCHHS MOBEACHHUS TIOCYIapCTB B
KOCMOCE, HeJIONMYICHHUsI B MEXAYHAPOJHOE KOCMHYECKOE MPaBo MPUHLIUIIA
«caM00OOPOHBI»; BO3MOXKHOCTH INpeceKaTh 0e3 I0pUIMIECKOro 000CHOBaA-
HUs «HenpyxecTBeHHble aercTBrs» B OKIL

B noxmnazne 3aTparuBaeTcs IpaBOBOH acIeKT MpoOseMbl obecrede-
HUS 3alIUTHl 3eMJIH OT acTEpOUJHON omacHOocTU. Ha ocHOBe aHanm3a Mex-
JYHApOJHO-IPAaBOBBIX JOKYMEHTOB 110 KOCMOCY CJII€JIaH BBIBOJ O TOM, YTO
peLNTh 3Ty MpoOJIEMY C HCIIOJIB30BAHHEM IIPEUIaraeMbIX CErOHS CIIOCO-
0O0B 1 CPENICTB B CIOXKUBIIUXCS YCIOBUIX OyIeT HEMPOCTO.

Jlig BeIXOJ@ M3 3TOM CUTYyallUU INIPEAJIAraeTCsi COXPaHUTh ACUCTBY-
IolTye 3amnpeTs! U orpanndeHus KJI, TOTMONHUB WX yKa3aHHEM Ha TO, YTO
TaKOTO poJia 3allpeThl U OTPAaHUYCHUS HE JEHCTBYIOT B yCIOBUAX JEATENb-
HOCTH T10 00€CIICUeHHIO MPOTUBOACTEPOUTHOM 3alIUTHI 3eMITH.

JaHbl mpemioskeHust Mo (OPMHUPOBAHHIO HIETOCTHOM MeXIyHapoa-
HO-TIpaBOBOH 0a3bl obecnieueHus ycroitunBoro passurus K/I.
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CHUCTEMBI OIIEPATHUBHOI'O KOHTPOJIAA
N MOHHUTOPHUHT A COCTOSsIHUSA
KOCMMYECKOI'O AIIITAPATA
M.B. MaprtbiHos, K.M. IInuxanze, B.B. Mansies, B.A. Boponuos,
A.B. ®énopos, E.A. ®€nopos

[Ipu npuHATHN pemIeHUH MO YIPaBICHUIO KOCMIYECKUMH arIapa-
tamu (KA) HeoOXonuMa KOMITICKCHAS OIICHKA COCTOSIHHS armapaTra W ero
6opToBBIX cucTeM. CII0)XHOCTh MOJOOHOW OIIEHKH COCTOMT B OOJBIIOM
YHUCJIe KOHTPOJUPYEMBIX MMapaMETPOB U B MAJIOM MPOMEKYTKE BPEMEHH, 32
KOTOpPBIN JOJDKHA OBITH BBIaHA 3Ta OllcHKA. Ha mepBwIil B3N 3agada
MIpeACTaBIsAeTCs] MPUMUTUBHOMN, MO3TOMY OHa YacTO BBIHOCUTCS 32 PaMKHU
uccnenoBaHui. Ecnu ydecTs HEOAHO3HAYHOCTDh TOJIKOBAHUS Pa3HBIMU CIIe-
UAMCTAMHA OJHOTO M TOTO JK€ 3HAYCHHUS IapaMeTpa B 3aBHCUMOCTH OT
pasBuTHs curyanuu Ha Oopty KA, mosBiseTcs HEOOXOOMMOCTh CO3IaHUS
(hopMabHOTO MHCTPYMEHTA Ul OOBbEKTUBHON OIICHKH MapaMeTpPOB U MpPH-
HATHS YOPABICHYCCKUX pelieHui. [ pemeHus Takoil 3a1auu akTyaabHO
CO3/IaHUC MHTEIDICKTYaIbHONW CHCTEMBI OTICPATHBHOTO KOHTPOJISI 1 MOHUTO-
punra cocrosinus KA.

B HITIO um. C.A. JlaBoukuHa MPOBOJUTCS paboOTa MO CO3MAAHUIO
MIPOrPaMMHO-MATeMaTHIECKON MOJIENN HUHTEIEKTYaIbHONH CUCTEMBI OIle-
paTUBHOTO KOHTpOJsA cocTostHusl KA i1 Ha3eMHOTo MpOrpaMMHOTO KOM-
IUIeKCa, KOTOpasi MO3BOJIUT PELINTh 3a0a4u:

—anantaud KA K HOBBIM YCIIOBUSIM B cllydae BO3HUKHOBEHHS
HETPEIBU/ICHHBIX HEIITATHBIX CUTYAITHIA;

— IPUHATUSA Mep A MPO(UIAKTHKH BO3HHUKHOBEHHS HEIITATHBIX
CUTYyAIlWii, BKIIOYasi MPOTHO3 WX BOSHUKHOBCHHS M BBIPAOOTKY MeEp IPOTH-
BOJICHCTBHUS,

— aBTOMATH3AIIUN TPUHATHS ONICPATHBHBIX PEIICHUI MPH BOSHUKHO-
BEHUH HEIITATHBIX CHTYaIlHH;

— 0TpabOTKU METOJIOB M CPEACTB OMEPATUBHOTO KOHTPOJISI OOPTOBBIX
cucteM KA.

[IpakTudeckas 3HAUUMOCTH PaOOTHI IPOTPaMMBI TIPEANoIaraeT yBe-
JIMYCHUE HAJIEKHOCTH pelleHnss HehopMaTu30BaHHBIX 3a/1a4, KOTOPBIE CBSI-
3aHBl C HEMOJHOTOW W BO3MOXHOW TNPOTHBOPEUYUBOCTHIO HMCXOJIHBIX
JAHHBIX.
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ONITUMU3ALIUS ITPOT'PAMMBI PABBUTUSA KOCMHUYECKHUX
AIIMMAPATOB JTUCTAHIIMOHHOT' O 30HIAUPOBAHUS 3EMJIN
B COCTABE KOCMHNYECKOM CUCTEMBI C YYETOM
TPEBOBAHHUM [0 CPOKAM AKTUBHOI'O CYLIECTBOBAHUSI
10.A. MatBees, B.A. Jlam3un, B.B. Jlam3un

B nokmame paccmarpuBaroTCs HMPOOJIEMHBIE BOMPOCHI Pa3pabOTKH
MepCIEeKTUBHBIX Mojudukanuid kocmudeckux ammaparoB (KA) B cocrase
kocmuueckoit cucremsl (KC) aucTaHIMOHHOTO 30HIMPOBAHUSA 3eMIIU
(J133). OnbIT pa3pabOTKH MOKA3bIBACT, YUTO BO MHOTUX CJIy4asiX MOBBIIICHHE
spdexruBHoct KC /133 npu peanuzanuu B IuIaHUPYEMBbIi IEPHO/L CBSI3aHO
B OCHOBHOM C co3zianuem Momudukamuii KA s MoaepHuzanum 0a3oBoii
cucteMbl. J[aHHBIH MOIXOX SIBISIETCS LiesiecOOOpa3HbIM C YKOHOMUYECKON
TIO3UINH ¥ IPY HAINYNH TEXHHYECKNX U TEXHOJIOTHUECKUX OTPaHHICHHUH.

PaccmarpuBatoTcst HanpaBieHHUsI COBEpILIEHCTBOBaHUS cpeacts [133.
[poBomutcs ananm3 monepHm3annd KC JI33 u co3manus momuduranuii
KA, pe3ynpTaToM KOTOPOTO SIBISIETCSl ONpEZEICHHEe OOIMX HalpaBICHUN
mozaepHuzanuu KC.

[TpuBoauTCSt B AETEPMUHUPOBAHHONW IOCTAHOBKE 3a][adya ONTUMH3a-
uuu nporpammsl pazsutus KA /133 B cocraBe KC B muiaHupyemsbiil nepuos
¢ y4eToM TpeOOBaHMil 10 CpOKaM aKTHBHOTO CyliecTBoBaHuWs. Omnpenens-
IOTCSL YCJIOBHSI, BIMAIONIME Ha pelleHue 3aaadu. IlokazaHo, 4To panumo-
HAJIbHBIM TOJIXOJIOM K TIOHMCKY 3((EKTHBHOrO peIIeHHsS SBISIETCS
peanu3anysl METOAWKH KOMIUIEKCHOW ONTHMHU3AIlMH, B OCHOBE KOTOPOH
cXeMa JIByXyPOBHEBOTO YNpaBlieHUs! pa3pabOTKOH, AByXypOBHEBasi MOJEINh
MIPOEKTHBIX HCCIEAOBAaHWN M CTAaTHCTHYECKHH METOJ ABYXYpPOBHEBOH cCO-
IJIACOBAaHHON oNTHUMM3anMu. Jis pemeHnst 3ajadd ONTUMM3AIMH TPO-
rpamMbl pazButusi KA 133 B cocrae KC B muaHupyemblii mepuon c
y4eToM TpeOOBaHMH IO CpOKaM aKTHBHOIO CYIIECTBOBAHWS pa3padboTaH
METOIMYECKUH anmapar (JIrOpUTM pEIIeHUs 3a7adH, MPOCKTHBIE MOJEIN
oleHKH (P PEKTUBHOCTH, OLIEHKH 3aTpaT U Ap.). [IpoBOAMTCS CpaBHUTEINb-
HBIH a”anu3 nporpamm pasButus KA JI33 B cocraBe KC, orenka BIusHUSA
JTUHAMUKHU BHEITHUX CBA3EH Ha pellIeHHe.

IIpencraBneHHbI B AOKIA/e METOJUYECKUM armapar pelieHus 3a-
Jadu ontuMm3anuy mporpamMmsl pa3sutus KA B cocrase KC /133 ¢ yaerom
TpeOOBaHNUII IO CPOKAM aKTHBHOTO CYIIECTBOBAHHS 00ECIICUMBACT:

— OomnpeJieNieHNe BIMSHUS JMHAMHUKH BHEIIHUX CBsi3eil — TpeOoBa-
HUH, npenbsiBisieMblx K KC Ha 3aTpartsl U TPYJOEMKOCTb padOT MpH pean-
3aLlUU NIPOEKTA;
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— MIPOBEJICHNE TEXHUKO-IKOHOMUYECKOH OLEHKH BapHAHTOB IIPOCK-
TOB CHCTEMBI, KOCMUYECKHH CETMEHT KOTOPOIl BKIIOYaeT MoIupukarmn
KA;

— ONpEJIENICHNE PAlMOHAIBHBIX apaMeTpoB MoAMUGHUKanuil ammapa-
TOB;

— HCCIIEIOBAaHHE BIIHSTHUS 0coOCHHOCTEH MIPOEKTHO-
KOHCTPYKTOPCKHX M KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX PELIeHUi OopTo-
BBIX CHCTEM Ha 3(Q(EKTUBHOCTb, HAJECKHOCTh, KOJMYECTBO AaIapaToB B
CHUCTEME U CPOKU BOCCTAHOBJICHUS CUCTEMBI;

— MIPOTHO3MPOBAHUE BIMSHHUSA TEXHUKO-IKOHOMHYECKHX OCOOEHHO-
CTell co3/aHMs LIEJIEBOW ammaparypbl U OOPTOBBIX CHCTEM Ha XapakTepH-
CTHKHU IEPCIIeKTUBHBIX Moandukanuii KA.

Pe3ynbTaThl CpaBHUTENBEHOTO aHANIN3a Ha MOZIEIHHOM IPHUMEpE MO-
T'YT CIy)KHTh OCHOBOW JUIS I€TaIbHOTO aHanu3a 3()(heKTUBHOW MOJICpHH3a-
mun KC 133 ¢ menbio MpOrHO3MPOBaHUS Pa3BUTHSA, PACIIHPEHUS 0071acTH
NIPUMEHEHHUS, IMPOJUICHUS CPOKOB HCIIONB30BaHMA, (OPMHPOBAHHS IIPO-
rpamMM pa3Butus nepcnekTuBHbIX KC.

PA3PABOTKA MEXAHU3MA YIIPABJIEHUS
PEAJIMBALIMEN I'OCYJAPCTBEHHOM IMPOI'PAMMOM
POCCHUMCKON ®EJEPAIIMA «KKOCMUYECKAS
JEATEJBHOCTb POCCHUM HA 2013-2020 I'Obl»
A.I'. MopaBuH1IEB

B nexabpe 2012 roma pacnopspbkenueM [IpaButenscTBa Poccuiickoit
®enepanyuu ObuIa yTBepXKIeHA ['ocyjapcTBEHHAs IPOrpaMMa KOCMHYECKOH
nesitenpHOCTH Pocenu (I'TI KJIP), menpio koTopoii ompeneneHo obecrede-
HHUE TapaHTHPOBAHHOTO JOCTyNa M HeoOXoauMoro npucyrctsus Poccun B
KOCMOCE B MHTEpecax HayKH M COLMAIbHO-3KOHOMHYECKOH cepbl, 060po-
HBI 1 0€30MacCHOCTH NPH COXPAaHEHHH BeAyIiux no3unuit Poccuiickoit de-
Jepald B MWIOTHPYEMBIX TOJieTaXx U 0e3yCIOBHOM  BBIOJHEHUU
MEXTyHapOAHBIX 00513aTENIBCTB B 00IaCTH KOCMHYECKON AEATENbHOCTH.

OnHo# u3 onpenensromux 3aaa4d npu paspadorke ['TI KIIP 6b110 co-
3/IaHIEe MEXaHM3Ma YIpaBIeHUs e€ peann3anueid. DTOT MEeXaHNU3M Mpeasio-
KEHO PEaJM30BaTh COCTOSIIUM U3 CIIEAYIOIINX COCTaBHBIX 3JIEMEHTOB:
IUTAHUPOBAHMS, MOHUTOPHUHTA U KOHTPOJIS, 3aBEPUIAIONUX MEPONPUITUI,
IIPHU 3TOM IO/ KOHTPOJIEM NTOHUMAIOTCS ACUCTBUS MO YMEHBIICHUIO Pa3HU-
LBl MKy (PaKTHYECKUM ¥ IUIAHUPYEMBIM pe3yJbTaTaMu.

C aroii nenpio ObIIM pazpadoTaHbl: MHYOPMAITMOHHAS MOJIENIb KOH-
nenrtyansHoro rianuposanus peanusanmu [T KJIP; wmabOpmManmonHas
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MOJEJb CTPAaTErMyecKoro IUIAHWPOBAHMA ylpasiieHus peanusauued I'T1
KJIP; madopManioHHass MOIeNb KOHTPOJIS U YIPABICHUS XOIOM pean3a-
mun ['TI KJP; uadopmarnmonHas Moxens GOpMUPOBaHHUA OTYETHOCTH IO
peamuzanuu I'TI KIIP.

Hcnons3ys 3T Mozenu, MOArOTOBICHA OJIOK-CXeMa B3aHMMOYBSI3aH-
HBIX TIporieccoB ympasieHus peanmsanueit ['TI KJP 1 HeoOXomuMBIX mis
9TOro 0a3 JaHHBIX. [IpMeHeHMEe NaHHOW OJIOK-CXEMBI JIETJI0O B OCHOBY
yrpasienus pabotamu no peanusanuu ['T1 KJP.

0 ®UJI0CODPUHU PABBUTUA KOCMOHABTUKHA POCCUU
B.[. Kyckog, E.JI. HoBukoa

Tema o ¢unocopun pasBUTHS KOCMOHABTHKN BO3HHKIIA B PE3YJIbTa-
T€ MHOTOJIETHETO aHaIHW3a MPaKTHYECKON peaan3alii HalpaBlIeHU pa3By-
TUSI PAKETHO-KOCMHUYECKOW TeXHMKH. Cucrema B3MIAAOB Ha OONHK
KOCMOHABTHKH, CIIO)KUBIIAACS Ha TAaIle CTAHOBJICHUS, OPHEHTHPOBAIACh Ha
IIPEAMETHO-00BEKTOBYIO OpHEHTalMI0. BpiOOp HampaBieHHH HOCHI CyOh-
eKTUBHBII XapakTtep. Ecnu He mepecMaTpuBaTh MEPHOANYECKH UACOIOTHIO
pa3BuUTH (B TOM YHCJIEe U B KOCMOHABTHKE), CUCTEMa 3aXOAUT B TYIIHKOBOE
COCTOSIHHE, 32 KOTOPBIM CIEIyeT pa3pylIeHue.

UTo MOXET CTUMYJIHUPOBATh CBOEBPEMEHHBIN MEPECMOTP U U3MEHe-
HHUE MPOrpaMMBI: BHYTPHUCHCTEMHBIN aHAIM3 pa3sBUTHA (B3IJIAA WU3HYTPH),
OPHUEHTUPOBAHHBIN TOJIBKO HA TEXHOJIOTMUECKUI IIPOIPECC; MEXKCUCTEMHBIN
aHaIM3 3HAYCHUs] ¥ MECTOIOJIOKEHHs (B3IJISA M3BHE) B PEUICHUH HAIHO-
HaJIbHBIX 3a71a4?

CoOTBETCTBEHHO 3TO:

— B3I U3HYTPHU HPUBOAUT TOIBKO K «YJIYyYHIEHUSAM» B paMKax
CYWIECTBYIOIIEH «KAapTUHBI», NPUHATON HMIECONOTHH, «U3HYTPHU» U3MEHHTH
H7ICOJIOTUIO Pa3BUTHUS HENb3S;

— B3MJISAJ] «M3BHE»: HY)KHO YBUJIETb KapTHHY Mupa ¢ ¢uiocodckux
MO3UIHKH, T.e. MOTHATHCA Ha YpOBEHb 0oOmMX (6oiee BBHICOKOTO YPOBHS)
3aKOHOB pPa3BUTHA M IOHHMAaHHA COIMAIBHO-OOIIECTBEHHOI'O DPAa3BUTHSA
Haiuu (rocyJapcTsa).

Jlst aToro y ¢pmitocodoB CymecTBYIOT 2 MOAX0a:

— KPUTHKA KPHU3HUCA PAa3BUTHUS «WH)XEHEPHUW», HE CBSI3aHHAS C COIU-
AJIbHO-?)KOHOMHUYECKHUM yCTPOHCTBOM,;

— TpeOOBaHUs TyMaHNU3AIN «UHKECHEPUI.

YcuneHnne KpUTHKN KpH3KHCA WHXKEHEPHH W HEOOXOAWMOCTH €€ Ty-
MaHHM3aIMU B GHIOCO(CKOM CMBICIIE JOJIKHBI PUBECTH K ITOSBICHHIO MO
X072, KOTOPBIH MOYHO MOJI0KUTh B OCHOBY METOJIOJIOT MU Pa3BUTHSL.
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PasnuunHble, ¢ MOMEHTA CBOETO BO3HHUKHOBEHUS! TEXHUYECKUE U Ty-
MaHHUTApHEIE MTOIX0ABI K PHI0COPUH TEXHUKH ¢ HEM30€KHOCTHIO BCTYIIAIOT
B IMAJIOT ¥ €CTECTBEHHOE NPOTUBOpPEUHE ApYr ¢ Apyrom. Punocodus Tex-
HUKH yJensieT 0co00e BHUMAHUE aHAIN3Y IPHPOABI CaMOil TeXHHKH — €&
KOHIETIINH, TEXHOJIOTHYECKUX MPOLENyp, KOTHUTUBHBIX CTPYKTYp U 00B-
CKTHBHBIX SBJICHHH. BcreacTBue 3TOro OHa NPHCTYHAaeT K OOBSCHEHHIO
MHpa IPEHMYIIECTBEHHO B TEXHUYECKHX TepMHHax. 1 mostomy He 6e3 oc-
HOBAHHUS MOXKHO TOBOPHUTB O POCTE MU PACHIMPEHUU TEXHUYECKOTO CO3Ha-
HUS.

I'ymaHuTapHBIA NOAXOM WM TO, YTO HA3BIBAIOT TAKXKE U I'€PMEHEB-
THYECKOH (uiocopuer TeXHUKH, CTPEMUTCS, HAIIPOTUB, PACKPBITh 3HAYE-
HUE TEXHUKH — €€ CBSI3M C TPAHCTEXHHUYECKUM: C MCKYCCTBOM U
JIUTEPATYPO, STUKOHN U MOJUTUKOM, a TAKKE C PEIUTHEM.

Takum 00pazoM, 3TH MOAXOIBI CTPEMSTCS W JOJDKHBI CO3/1aTh 3Ha-
HHUE 0 HETEXHUIECKOM OOJIMKE KOCMOHABTHKH.

VY1para «oOpasma» win nepexo]] K HOBoH nzaee. B npoBexneHHOM HC-
CIeJOBaHUM aBTOPBI HCXOAMIIHM U3 MIEH €IUHCTBA U B3aUMOCBS3U TPEX OC-
HOBHBIX COCTABIIIOIINX BOSHUKHOBEHUSI HOBOW UEH:

— COIIMAJIbHOTO 3HAYCHUS U OTHOIIECHUH, BOSHUKAIONIUX MPH €e CTa-
HOBJICHUH;

— (opm mesTenbHOCTH (MPAKTHK), OCBAMBAEMbBIX WHAMBHJIIOM U BBI-
CTYHAIOMIMX KaK «MHOOBITHE» B COI[MATIBHBIX OTHOIICHHSX;

— (popM 3HAHUS WM «3HAKOBBIX CHCTEM)», 3aKPEILISIOIINX U 000CHO-
BBIBAIOIUX CIIOKUBIIYIOCS COLUAIBHYIO CTPYKTYpPY, U, CIEAOBATEIbHO,
CIO>KHBIINECS TPAKTHKU.

Bce 3HaunMBble neiicTBHS HHAMBUAA TPAJULMOHHON KyIbTYpPBI Ipe-
CTaBISIOT COOOHM BOCTIpoW3BeneHHE «o0paslay, MpaaeicTBHS INpeaKa —
KyJIbTypHOrO Tepos. HAMBHI HE SBISETCS CaMOCTOSITENBHBIM LEHTPOM
JEUCTBUS, HO Yepe3 Hero AeicTBYIOT npeaku. Muameua — wacte «ponay,
ITOCTOSTHHO BOCTIPOM3BO/SIIETOCS B CMEHE TIOKOJICHHH.

Wnest cBOOOB MHIMBUIYATBLHOW CYIBOBI OTpa)KaeT MPOIECC pas-
pYLIEHHS POAa, TOTO BEYHOTO Kpyra OBITHSA, B KOTOPOM IIpOTeKajia >KU3Hb
WHAMBHIA poloBoi oOmuHbL. Kpyr paspsiBaetcsa B IlyTh, KOTOpBIN MHAH-
BHJI IPOXOJAHNT II0 BOJIE OOTOB.

Ku3Hp MHAMBUAA DPOXOIUT Psif IIPEBPALICHU, IEPEXOLOB 110 CTY-
MEHsIM CTAapIIMHCTBA, OT OJHOTO BO3pacTa K APYroMy, 3aTeM Iepexon M3
MHUpa JKUBBIX B MHUp IPEAKOB M HOBOE BO3BpallleHHE. B TeueHne MHOrMx
TBICSIY JIET BCE HOBBIE MOKOJICHHUS IOJJIEPKHUBAIN 3TOT Kpyr OBITHSA, BOC-
MIPOM3BO/IS TTOUTH 0€3 N3MEHEHUH HallMCAHHBIH IPEeIKaMy CIIeHapHi )KU3HU
pona.
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A 4rto pu 3TOM TymMaHuTapun? OHHU Takke 0OpeMeHEHBI POJTOBBIMU
TpamumsiMua punocodun. ['py3 MCTOPUUECKUX Tpamuiuil (HIOCOPCKOTO
psina BecbMa BeNuK, HaunHas oT ApeBHocTH (I'perms, Pum, Boctok, pannee
CPETHEBEKOBEE), JIOKUTCA HE3BIOIEMbIM (YHAAMEHTOM MHUQOIOTHICCKON
KapTHHBI Mupa. B pamkax 3toro mmdomormdeckoro gpyHrnamenTa Guioco-
(UM U ero PUTYaJoB Pa3IWYMsA B POJOBBIX KOHIEIIMAX TyMaHUTapHeB H
«UHKEHEPUW» TI0Ka HET MEPCHEeKTUB CONMKEHHST M Hadalla CO3HATENILHOTO
COTPYIHHYECTBA «OJIN3HELIOB-CONIEPHUKOB).

KakoB BBIXO M3 CO37aBLIErocsi COCTOSIHUS? PaspyiieHue cioxus-
muxcst KacT. [ pexoBHOCTH OyJET COCTOSITH B TOM, YTO MHXKEHEP CTAaHET Ty-
MaHUTapHeM (He Tepsisi CBOEro KayecTBa KaK MH)KEHepa), a TyMaHUTapuit
MIOJITHUMETCSI 10 YpOBHs UHKeHepa. OObeJMHeHNEe Hayall B €MHOM pa3yme
MIOJJHAMAETCS Ha YPOBEHb ITOHUMAHHS PAa3BUTHS KaK €IUHOTO LEJIOT0, YTO
SIBISICTCSI YCIIOBHEM YCTOWYHMBOTO Pa3BUTHUS JIOOBIX CHCTEM, (YHKIMOHH-
PYIOIINX Ha OCHOBE B3aNMOAEHCTBUS TPOTHBOTIONIOKHOCTEH.

A 4TO Xe TOraa MOXHO TOBOPUTH O (HUIOCO(UH pa3BUTUS KOCMO-
HaBTUKU?

B Takoii 06macTH AeATETHHOCTH KaK KOCMOHABTHKA HE MOXKET OBITH
(bEHOMeHOB CANHUYHOI'O COACPIKAHUA, HC UMCIOIIUX Pa3BUTHA C paClINpEe-
HUeM 3a/ad (M WX 3HaueHus). B psne cioydaeB MBI U CTaJKUBaeMcs C Lie-
MOYKOH CO37aBaeMbIX CPEICTB 0€3 CTPATErHYEeCKOro MpoJoKeHHd. [l
KOCMOHABTHKH Pa3BUTHE JOJDKHO MMETh BO BCEX €€ DJIEMEHTaxX IpeeM-
CTBEHHOCTh K OOJIBIIMM 3aMbICIaM H HCIAM MpH COrjIaCOBAaHHBIX B3aUMO-
3aBUCHMOCTSIX M B3aUMOOOYCIOBIEHHOCTH. OOIIECTBO JOJDKHO HMMETh
MIpOrpamMMy pa3BUTHS IIeJell Ha OCMBICICHHYIO IIEPCHEKTHBY C YETKUM
MIPEACTAaBICHUEM O OJIMDKAMIIMX M OTAAJIEHHBIX pe3ylbTaTax, He BBIXOS-
KX 32 PAMKH «3JJPaBOT0 CMBICIIA», OIPENEIIAEMOTO OYLyIIM HHXEHEPOM-
TyMaHUTapueM (MM TyMaHHTapueM-WHXEHEpOM), COYeTaomnM B cebe
TAJIAHT BUJICHNS! BHYTPEHHETO M BHELITHETO Pa3BHUTHSL.

B »aT10it Tpancopmanuu U COMMKEHUH 3HAHUH M HUCTOPUYECKOTO
OIIbITA MHXKECHEPOB U T'yMaHUTAPUEB IPOCMATPUBAETCS HOBBIM BUJ CUHTE-
TUYECKOI'0 3HAHUA, KOTOPBIM JOJDKCH O6Ha}IaTI) WHJIWUBU/I, BCTyHaIOH_[I/Iﬁ Ha
MyTh ACATCIbHOCTH, CBSI3aHHOM C prHHOMaCIHTa6HBIM MECXKIUCIUTITIMHAP-
HBIM BUJICHHUEM 6y11ymero " IIYTHU K HEMY.

Bugnmo Hactamo BpeMs  choOpMHpPOBAaTH  HOBBIM  HaydHO-
MIPAaKTHYECKUI MPEMET, B OCHOBY KOTOPOTO JIOJDKHA OBITH IOJIOKEHA Me-
TOJIOJIOTHSI CHCTEMHOT'O aHAJIN3a ¥ CHHTE3a Ha OCHOBE YHIMKIIONEANIECKUX
T'YMaHUTapHO-TEXHUYECKUX 3HAHWI MHUPOYCTpOIiCTBa COBPEMEHHOTO 001Ie-
CTBa.
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MO/JAEJHA U METO/JbI IPOEKTUPOBAHUSA
MOJN®UKAIIMI MEPCIEKTUBHBIX KOCMUYECKHX
AIIIMAPATOB JTUCTAHIIMOHHOI'O 30HIUPOBAHUS 3EMJIN
B.I1. Makapos, 11.B. Mockaturses, C.}O. Camoiinos

CoBpeMeHHbIE TCHICHIIMH CO3JaHMUS KOCMHUYECKHX CHCTEM IHCTAaH-
nuonHoro 3oHaupoBaHusa 3emin (KC [133) HampaBieHB Ha HOCTOSHHOE
ycuieHue TpeOoBaHU K 3((EKTUBHOCTH, OCOOCHHO B YaCTH MOJHOTHI
(oObema), onepaTUBHOCTH M A0ocTOBepHOCTH MHpopmanuu. [lepen paspa-
0O0TYMKaMH CTOUT BOIIPOC BBIOOpA aJeKBATHBIX MOKa3aresneil 3(QeKTUBHO-
CTH Ha 3Tare NPOEKTUPOBAHUS CHCTEMBI.

B nokmane paccMOTpeHBI MOJENU OLEHKH OCHOBHBIX IOKa3areneit
spdexruBoctn KC JI33 — nuHeiiHoro paspemenus Ha mectHoctu (JIPM),
MIEPUOANIHOCTH, IPOU3BOJUTEINBHOCTH, TOUHOCTH KOOPANHATHON NPUBSI3KU
W BpPEMEHHU JOCTaBKM HH(popManuyu morpedurento. Mojienn OXBaThIBAIOT
mmpokuid criektp napamerpo KC 133, Bkifouast mapamMeTpsl OaTuCTHYC-
CKOTO TIOCTPOCHUSI CHCTEMBI; CHCTEMBI YIPaBJICHUS KOCMHYECKUMH aIlla-
patamu  (KA);  ONTHKO-IIEKTPOHHOH  CHUCTEMBI,  (OpMHpPYIOIIEH
n300pakeHNe; pauoINHIN 1 HA3eMHBIX CPEACTB 00pabOTKH JaHHBIX.

ITokaszana cBs3p npoekTHbIx napamerpoB KC 133 ¢ pesynbTupyto-
LIMM Ka4eCTBOM MH(pOpMaIuu 1 3pHEKTHBHOCTHIO MPUMEHEHHST CUCTEMBI.

Kpome Toro, B nokiane oOCYKAAIOTCS BOIPOCHI MOBBINICHUS WH-
dopmarmonnoit a¢dpextusHocTr KC 133 myrem €€ MoiepHU3AIHH.

INPOT'HO3 PABBUTUS APXUTEKTYPBI
HUHTEIPAIIMOHHBIX MPOIIECCOB
CUCTEMBI IOUCKA U CHACAHUSA KOCITAC-CAPCAT
H.B. [enos, B.H. lenos, A.M. Kupromkus, JI.B. Kynuukosa,
B.[. Onompuenko, B.M. YebaneHko

Boneme tpunanatu et cucrema KOCITAC-CAPCAT wucnons3yer B
TeOCTALlMOHAPHOM CeTMeHTe 4—6 HH3KOOPOHTAJIbHBIX KOCMUYECKHX alra-
pata (KA) ans mpencraBieHHMs TOYHBIX M JOCTOBEPHBIX ITAaHHBIX O Oen-
CTBHU CYIOB U CaMOJIETOB M CaMOOIIPEAEIAET MX MECTONOJIOKCHHE AT
CiTy>k0 TOMCKa U CIacaHus BO BCEM MHUpE.

Ilens reocTanOHApPHOTO CEIMEHTAa CHCTEMBbl MOWCKA W CIIACAHUS
(I'CCIIC) cocrtouT B CYIIECTBEHHOM CHIDKEHHH BPEMEHH 3aJepKKH H
NIPEIOCTaBIICHNST aBapuiHBIX coobmennii or APB-406 ciyx6am noucka n
CHACaHUs, YTO HAMPSAMYIO BIUSET HA BEPOSITHOCTh BEDKUBAHMS YEJIOBEKA HA
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Mope 1 Ha cyme. JlaHHbIe 0 OEICTBUHU NMEPEAAIOTCS YYaCTHHKAM CHCTEMBI
KOCTIAC-CAPCAT B HanmOHaJIbHBIE CITY>KOBI IIOMCKA U CTTACAHHISL.

B Hacrosmee Bpems ycremrHO (pYHKIIMOHHPYIOT Ha opOuTe (3aIry-
mensl B 2011 m 2012 r1.) MeTeoponorHdecKuii TeocTaruoHapHed KA
«Qnextpo-JI» Nel, cmyrrmkoBbie perpancisaTopsl KA «Jlya-5A» m KA
«JIyg-5b» cOBMECTHO C peTpaHCIATOpaMH CHUTHAIOB pannodyeB APB-406.
B 2011 r. BBeieHa B ONBITHYIO SKCILTyaTalMIoO MepBasi poccuiickas reocra-
LMOHApHas CTaHIMs npueMa U obpabortku uHpopmaruu (CIIOU I'C), pa-
ooraromas ¢ KA «Qnektpo-JI» B OAO «Poccuiickue KOCMHUYECKHE
cucreMbl». 30oHa obciyxuBanust poccuiickoit CIIOU I'C cocrasmsier 90%
Teppuropuu PO.

OYHKIIMOHUPOBaHUE CHUCTEMBI «JIyud» TO3BOIHUT OCYILECTBIATh
MIPaKTHYECKH III00abHOE 00CIYKMBaHHUE B pealbHOM Maciitabe BpeMeHH,
YTO NMPAaKTHYECKH HEBO3MOXKHO OOECTICYHTHh C MOMOIIBIO CETH Ha3eMHBIX
CTaHIUH, HU3KoJIeTAmuX KA, a HMeHHO:

— obecrieunTh cOOp M mepenady JaHHBIX THIPOMETCOPOIOTNIECKON
HHpOpPMALINH;

— MMPOKUI OXBaT mepenadyn U 00pabOTKM CHTHAJIOB OT aBapHUHHBIX
pannobyeB cuctembl KOCITAC-CAPCAT;

— TPaHCIMPOBATh CUTHAJBI AU PEpEeHINATBHON KOPPEKLHH U MOHH-
TOPUHTA C IIEJIbI0 TOBBIIIEHUS TOYHOCTH OIpEICICHUS MECTOINOJIOXKECHUS
norpeduteneit cucremsl 'JIOHACC.

IIpomomxaercs oskcruryaramust KA THAPOMETEOPOIOrHIECKOTO
Ha3HayeHUsl HWXKHero sipyca rpynnupoBku KA «Mereop-M» Ne 1 u Bepx-
Hero spyca KA «3xektpo-JI» Ne 1.

Cucrema «Jlyu» 1O TEXHHYECKOMY YPOBHIO 00pa3yloIUX €€ Co-
CTaBHBIX YacTel KOCMHUYECKOTO M Ha3eMHOTrO 0a3MpOBaHMS COOTBETCTBYET
COBPEMEHHBIM 3apyOeHBIM aHAJIOTaM.

OnmHuM W3 TJIABHBIX HANpaBJIEHWH SIBISETCS HapalluBaHHe OpOH-
TaJIbHOM IPYNNHUPOBKH KOCMHYECKONH CHCTEMBI TUCTAHI[MOHHOTO 30HIUPO-
Banus 3emin ([I33). B 2012 r. BeiBenen Ha opbury KA «Kanomyc-B» Nel.
OH sByISETCS IEPBBIM B CO3/IaBaeMOi KOCMUYECKOI CHCTEME OIIEpaTHBHOTO
MOHHUTOPHHTa TEXHOTEHHBIX U MPHPOTHBIX YPE3BbIUANHBIX CUTYaIH.

B xonme 2012 r. opburameHas rpynmupoBka KA 133, Bkirouas
KOCMHYECKHE CHCTEMBl METCOHAOIIONEHUS U ONEePaTUBHOIO MOHHTOPHHTA
TEXHOTEHHBIX U NMPHUPOJHBIX YPE3BbIUAIHBIX CUTyallul, COCTOSIA U3 YETHI-
pex aktuBHO ¢yHKIHOoHMpYyrommx KA: «Pecypc-AK1», «Meteop-M»
Ne 1; «2nextpo-JI» Ne 1; «Kanomyc-By.

TperbuM HampaBieHHEM HHTEIPHPOBAHHOM KOCMHMYECKOHW CHCTEMBI
(mocne 3aBepiienust B 2011 r. mporpammel «['nobanbHasi HaBUTALIMOHHAS
CIIyTHUKOBasl CHCTEMa» M Pa3BEPTHIBAHMS IUTATHON OpOMTANBHOW IPYIITH-
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poBku 24 HaBurannoHHHIX KA) sBisiercs peanuzanus PenepanbHOi mene-
Boi mporpammsl «[logmepxaHue, pasBUTHE M HCIIOJIB30BAHHE CHUCTEMBI
I''TIOHACC na 2012-2020 romsl», KOTOpasi YTBEpP)KICHA ITOCTaHOBICHHEM
[paBurenscTBa PD ot 03.09.2012 r. Ne 189.

ITo cocrosumio Ha 31 mexabps 2012 r. B cocraBe opOHTAIBHON
rpymmupoBku [JIOHACC maxomminocs 29 KA, u3 Hux 24 KA ncnoip3oBa-
JIUCH IO L[eJIEBOMY Ha3HAYEHUIO.

OcHoBHo#t 3amaueit 2012 r. B pamkxax ®ILII I'NIOHACC sBnsanocs
nojyiepkanue crabmibHoro GpyHkuronuposanus cucrembl [ JIOHACC. DOra
3ajaya yCIIEIIHO BBINOJIHEHA, U BIIEPBBIC B TEUECHUE I'Oa OCHOBHBIE XapaK-
tepuctuku cucreMbl [JIOHACC (TOYHOCTB, JOCTYIHOCTb) CTaOWJIBHO
MOJIACP’)KUBAIUCH ITPAKTUYECKH B TEUCHHE BCETO I'ojla Ha BBICOKOM YpPOBHE.
TouHOCTH TIOANEPKUBAETCS HA YPOBHE 2,8 METPOB, JOCTYIHOCTh HAaBUTa-
mun npaktadeckn pasHa 100% u Ha Tepputopum Poccum, m riobansHo.
3HavyeHne TOYHOCTH 2,8 M COOTBETCTBYET 1 cHUrMa JUIi MeadbHOTO MPUEM-
HUKa, aHAJIOTMYHbIN noka3atensb 11t GPS pasen 1,8 m.

B pamxax HMOKP ®UII I'NTOHACC npenycMOTpeHO MpOBENEHUE
WCCIIEOBAaHMUH 110 PACIIMPEHUIO 30HBI ICHCTBUS CHCTEMBI, KOMIUICKCHPO-
BaHMI0 (DYHKIMU HAaBUTalWH C ApyruMu QyHKumsmMu (cBsi3b, J[33, reoun-
(hopMaIMOHHBIC CHCTEMBI).

3ammanupoBansl 3amycku B 2013 1. u 2015 r. eme AByX pocCHMCKHUX
reocranuonapubix KA «nekrpo-JI» Ne 2, 3 ¢ Toukamu crostuus 14,5° 3.]1.
u 165,8° B.JI. coorBeTcTBeHHO, a Takke KA «Meteop-M» Ne2, KA «Pe-
cype-II» Ne 2 u reocraunonapsaoro KA «Jlyu-5B» B 2014 r.

B teuenue 2012—14 rr. 3amiaHupoBaH BBOJ B CTPOH YETBIPEX POC-
cuiickux CIIOM I'C (B JKenesHoropcke, Komcomonbcke-Ha-Amype (nBe
cranimu) U Kanuaunrpane) st padotsl ¢ I'C KA «Onektpo-JI» Ne 2, 3 u
«Jlyu-5A», «JIyd-5B».

[lepBBle KOMIUIEKCHBIE UCIIBITAHUSI POCCHHCKOTO T'€0CTallMOHAPHOTO
cermenTa cucteMbl KOCITAC-CAPCAT nporxo3upyercs nmposectu B 2013
r. Ha Oa3e KA «I'monacc-K», «Qnextpo-JI» u «Jlya-5».

B 3akmouenne HE0OXOAUMO OTMETHTh, YTO MHOTOKpAaTHOE Tepe-
KpBITHE 30H OOCITYy>KHBaHUS TeocTalMoHapHeIX KA CyIiecTBEHHO MOBBIIIA-
€T BEpOSATHOCTh IpHeMa MOCBUIKM OT panamodbyeB APB-406 B ropHO-
Tae)XHBIX paiioHax Poccum u obecrieunBaeT TOUYHOE OMNpeeNeHHe KOOpIH-
Hat MecTa OeJCTBUSL.

B 2014 r. OyayT M3roTOBIEHBI M 3alyIIECHBI C HOBOH ammaparypoit
nioucka u cracanust KA «O630p-O» Ne 1, 2.

B 2015 r. OyayT npoBeneHbI JETHBIE UCTIBITAaHUS POCCHUICKOTO Teo-
cramonapHoro cermeHTta cucteMbl KOCITAC-CAPCAT na ©0aze KA
«3nexrpo-JI», KA «I'monacc-K» n KA «0O0630p-O». B atom ciyuae poib
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reoctanoHapHaoro cermenTa cucreMsl KOCITAC-CAPCAT pesko Bo3pac-
TaeT, IOTOMY YTO OH 00ECIEYNBACT BPEMS 3aJCPKKH < 5 MUHYT U TOYHOCTb
onpenenenus koopauHart < 20 M.

TEXHOJIOTI'US YIIPABJIEHUSI IPOEKTAMHA — CUCTEMHBIN
KJIIOY K D®OEKTUBHOM PEAJIM3ALIMU JOJITOCPOYHBIX
NPOEKTOB PA3BUTUSI KOCMUYECKO OTPACJIN
10.A. Jlemunenko, B.A. IBanoB

3aTsHYBIIUICS TEPEXOIHBIM MEePUO K HOBBIM SKOHOMHUYECKHM OT-
HOIIICHUSM B 00JIACTU PA3BUTHUS KOCMHUYCCKOW TEXHUKH BO MHOTOM CBS3aH
C OTCTaBaHHMEM IIpoliecca aJalTalliil K YCIOBHSIM pPBIHKA BCEH CYIIECTBY-
IOLEH CHUCTEMBI OpPraHU3AaLMM B3aUMOJAEWUCTBHS YYaCTHUKOB B OIPOMHOM
KOOIIEpalui pa3padOTINKOB HOBEIX OOpPAa3llOB KOCMHUYECKOW TEXHHUKH.
CrnoxuBliasicss paHee B LEHTPATU3OBAHHOW CXeME IUIAHMPOBAHMS U pac-
NpeAeseHusl TOCYAAPCTBEHHBIX 3aKa30B CUCTEMa HAay4YHO-TEXHHUYECKOTO
COTPYIHUYECTBA pacnajlach y>K€ B IEPBbIE TOAbl IEPECTPOUKH.

[Ipouecc camoopranuzayy B3auMOAEHCTBHSI KOONEPAIUK yYaCTHHU-
KOB Ha OCHOBE HOBBIX MPUHIUIIOB UAET OYEHb MEJJIEHHO M3-3a OTCYTCTBHS
OTBITA B TAKOW JEATEILHOCTH U OCTPOro Ie(hHUIMTAa METOJHUCCKON JTOKY-
MEHTAIlUH, YYHUTHIBAIOUIEH OMBIT MPEAbIAYIIET0 MEepHoJia W MpPHU ITOM B
MIOJTHON Mepe OTBeyaroIiell COBPEMEHHBIM TPeOOBAHUAM MeEXKITyHApOIHBIX
CTaHJapTOB.

Hambonee O6mu3koit K cucreMe MEXIYHApOJHBIX CTAHIAPTOB SBIIS-
eTcs OTeYecTBEHHAs JOpMa OpraHU3aINH PaboT B paMKax IEJIEBOTO MPOESK-
ta. [Ipy 5TOM NPUHIOWUT aBTOHOMHBIX PEUICHUH pa3pabdOTYMKa «HAa CBOH
CTpax W PUCK» 0€3 BMEIIATEIbCTBA «CBEPXY» CTalla OCHOBOM ycrexa «Ko-
poJIEBCKOrO CcTUIIS ynpasiieHus» npoektamu. K coxanenuto, ¢ yxomom C.I1.
KoponeBa 3ToT cTUiib cTajd NOCTENEHHO BBITECHATHCS NEPECTPAXOBOYHBIM
COIJIACOBAHMEM PELIEHUH, YTO CTal0 NPUUYUHON CHU)KEHHUS TEMIIOB U Kade-
CTBa Pa3pabOTKN HOBBIX MHHOBAIIMOHHBIX TIPOEKTOB.

O4eBUAHBIM IyTEM TMPEOJOJICHUS OFOPOKPATHUECKUX TOPMO3HBIX
a¢hdexToB sBHSETCS HE TPOCTO BO3poxkaeHHe «KoponéBckoro cTuist
YIIPaBJICHUS», HO U €T0 CUCTEMHOE Pa3BUTHE B HOBBIX YCJIOBHSX YKOHOMHU-
KM KOCMUYECKOW OTPAaCiIH, YTO, B YaCTHOCTH, TpeOyeT:

— SICHOTO M YETKOTO 0OOCHOBaHHS OOIIMX CTPATETMYECCKHUX IIENCH U
TaKTUYECKUX PEUICHUH STalHOro pa3BUTHS POCCHMCKOM KOCMHUYECKOM
MIPOMBINUICHHOCTH C YYETOM CHUTYallMd M BBIOPAaHHOTO Kypca Ha Tepexo]
CTpaHbl K ”THHOBALIUOHHOMY ITyTH Pa3BHUTHS;
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— Tepexojia K CHCTeMHOMY (hOpMHUpOBaHUIO pa3znenoB denepaabHOI
KOCMHYECKOH ITPOrpaMMBbl, BKIIIOYas B HE€ KaK KOMIUIEKC MEPOIIPHATHUI 1O
MOJACPKAHUIO U PA3BUTHI0O KOCMUYECKOH AEATENBHOCTH, TaK U UHCTPY-
MEHTH! ()OPMHPOBaHUS MOPTGENS COMHAIPHO 3HAYMMBIX CTPATETHUECKUX
IIPOEKTOB, HANIPABJICHHBIX HA PEAIN3alUIO TJIaBHBIX LIEIEBBIX HAIPABICHUN
XO3SIICTBEHHOM AESTENBHOCTU C YIETOM IPUHATON CTPATErUU Pa3BUTHS;

— CO3/1aHMs1 NTPO3PAYHON OTPACIIEBON CUCTEMBI yIpaBJIeHUs MOpTQe-
JIEM 3aKa30B II0 LIEJEBBIM MpOorpaMMaM U INPOEKTaM Ha OCHOBE METOAOJIO-
MU TIPOEKTHOTO YINpaBjieHUs (aJanTUPOBaHHOM K crenupuKe OTpacin)
MEXaHM3MaMH KOPIIOPAaTHBHOTO COTJIACOBAaHMS TPEOOBAaHMH B WHTEIJICKTY-
IbHOM MH(OPMALIMOHHOI CHCTeMe MOHUTOPHHTA ITPOIIECCOB;

— FOPUIMYECKOr0 3aKperieHns] (GYHKIMOHAIBHBIX pOJeld U Mep OT-
BETCTBEHHOCTH YYaCTHHKOB IPOEKTHON IEATENBHOCTH 3a PE3yNIbTaThl U HX
JanbHEUIIe NOCIeICTBHS;

— co31aHMsl MH(POPMAITHOHHO-CIIPABOYHON CHCTEMBI aKKyMYJIHPOBa-
HUS YCHEIIHOTO OMBITA PEHICHUs] OPraHU3alMOHHO-YIIPABIECHUECKUX 3aJad
YYaCTHUKAaMH JIESTEINBHOCTH U OOMEHa HayYHO-METOIMIECKUMH Pa3padoT-
KaMH B IIEPMAaHEHTHOM COBEPIICHCTBOBAHMH METOIOB OallaHCHOH YBSI3KH
IIPABOBBIX U TEXHOJOTMYECKHUX PEIICHUH B Cpefie MIPOEKTOB.

B xoze pelieHust HA3BaHHBIX BOIIPOCOB aJITOPUTMBI OTleparuii Heoo-
X0UMO O0(OPMIISTH B BUJIE PAMOYHBIX W MPOLETYPHBIX CTAaHIAPTOB, MPH-
TOIHBIX I KOMIIBbIOTEPHOU IpoueAypHO’ peanuzanuu B
CHEeIMaTM3UPOBAHHBIX IIAKETaX 3JEKTPOHHOM CHCTEMBI COIPOBOXKACHUS
BCET0 IMKJIa pa3pabOTKU NPOeKTa — OT (HOPMYJIMPOBAHUS HAEH OOIIero
3aMbIciia [0 BBOJA CHCTEMBI B JKCIUTyaTallMI0O U Jaiee JUil HOAJEPKKU
(YHKIIMOHMPOBAHUS 10 BBIBOJA M3 3KcILTyaTanni. CoXpaHEeHHE yCHEeNTHOTO
OBITa B CETH Y3JIOB aBTOMAaTH3MPOBAHHOH HMH(MOPMAIIMOHHOW CHCTEMEI
SIBIISIETCSI OJTHUM M3 TJIaBHBIX YCIOBHH 3(P()EKTUBHOTO yNpaBICHUS MPOEK-
TaMU Kak B OmmkHui nepuon (10 ier), Tak u B qamsHe (30 meT) mepcrek-
THBE Pa3BUTHUS KOCMHUYECKON AEATENbHOCTH.

INEPCIHEKTUBHBIE ITPOEKTHBIE PEHIEHUSI
IS KOCMUYECKHUX AIIITAPATOB
ACTPO®U3NYECKNX UCCJIETOBAHUM
M.B. MaprteiHoB, A.A. [Tonsxos, M.B. Jlomakun

COBpGMCHHLIC aCTpO(l)I/BI/I‘IeCKI/Ie KOCMHYCCKHE HCCIICAOBAHUA I103-
BOJIAIOT MOJYYUTh YHUKAJIbHBIC JaHHbIC 00 OueHb OTAaJICHHBIX KOCMOJIOTH-
YeCcKUX O0BEKTaX H O CO6I)ITI/I$IX, npoucumieJUInX B MEPUOA 3apOKACHUA
3BC€3J]] U TaJIaKTHK. 3TO, B CBOIO O4EpeIb, MPEAOCTABIACT BO3MOXKHOCTDH
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OCYIIECTBUTh TITyOOKHII TPOPBIB B HCCIECNOBAaHWH (yHIAMEHTAIBHBIX
CBOWCTB MaTepHH U MOJIYYNTh HOBYIO MH(OPMALUIO B 00JIACTH AOCPHOM U
KBaHTOBOH (PM3MKH, TEOPHM OTHOCHUTEIBHOCTH, MPOOJIEM NPOCTPAHCTBA-
BPEMEHH H T. IL.

OCOOCHHOCTBIO peaNn3alii HayYHBIX KOCMHYECKHX IMPOEKTOB Oy-
JIeT MaKCHMaJIbHOE HCIIOJIb30BAHUE T. H. YHU(PHUIIMPOBAHHBIX KOCMUYECKHX
TIaTGOPM — OCHOBHBIX COCTaBIISIIOIMINX KOCMHYECKUX allaparoB, Ha KO-
TOpBIE BO3NararoTcs QyHKIMs oOecrieueHuss He0OX0IMMBIX YCJIOBHH pabo-
ThI NIOJIE3HON HArpy3KHU AJIS IPOBEJCHUS HAYUHBIX UCCIEIOBaHUM.

OcnoBoii KA «Cnekrp-P», npeaHazHaueHHOrO Ui MCCIIEJOBAaHUS
rajJakTUK B paJnoJuana3oHe nHTep(HepoMeTpUUECKHM METOJIOM COBMECTHO
C Ha3eMHBIMHU PaJUOTEJIECKONIaMU U M3Y4YEHHE COJHEYHOH IUTa3MbI C BBICO-
KHM pa3pelieHneM, sBIsSeTcsl 6a30BbI MOIYJb CIIy)keOHBIX cucteM «HaBu-
ratopy, kBamudumupoBanaoro Ha KA «3mnektpo-JI».

Kocmuueckas miardopma «Hasuratop» paspaboraHa kak yHU(H-
LHUpPOBAaHHAs U1 KOCMMYECKHX aNlapaToB Pa3IMYHOrO HazHadeHus. B 3a-
BUCHMOCTH OT 3aJadyd KOCMHYCCKHME alaparsl, OasuWpyromuecs Ha
KocMuueckoi miatdopme «Hasuratop», MOTyT QyHKIIMOHHPOBATH Ha HU3-
KHX KPYTOBBIX, SJUIMITUYECKHUX, BBICOKUX JJUIMITHYECKUX, T'€0CTAI[OHAP-
HBIX OpOUTaX, TOUKaX JIMOPALUH U T.JI.

Ha 6a3e xocmuueckoii miardopmbl «HaBuratop» B HacTosiiiee Bpe-
Ms B HITO um. C.A. JlaBoukuHa pa3pabaThIBaeTCs LENbIA Psili OpOUTAIB-
HBIX acTpodu3nUecKux oOcepBaTOpHi B MHTepecax Poccuiickoil akagemun
Hayk: «Cnektp-PI'», «Cnektp-Y ®», «'amma-400» u «Crnexktp-M».

OCBOEHME JYHbBI: OT LJEA 10 CUCTEMBI
(O METOJIE MOJIEJHUPOBAHUS NEPCIIEKTUBHbBIX CUCTEM)
A. Byorsk, A. Ckpunka, B. benornazos, M. Jlonanos, H. I1asios,
K. ITepenen, A. 3enennona, JI. [TaBnosa, U. I'opauenko, A. [leeBa;
B.A. ®nopos

Paccka3spiBatoT, 4TO HaJ IUCbMEHHBIM CTOJIOM H3BECTHOIO COBET-
CKOTO aBHAaKOHCTpyKTOpa Pobepra BapTuHm BHcena kapTuHa: 1Mo OypHBIM
BOJIHAM HJIET MApOXOJ C... KupnuaHoi Tpy6oit. Korga baptunu cnpocunm,
IoYeMy Ha BHIY BHCHT 3Ta CTpaHHAasl KapTHHA, OH OTBETHJI, YTO OHA TpeOy-
€T OT HEro IMOCTOSIHHOTO BHUMAaHUS: HE TOPYUT JIM TJie-TM00 B €ro HOBBIX
pa3paboTkax KupHnu4yHas Tpyoa.

HoBoe Bo3HuKaeT u3 craporo. 3To 3aKOH NPUPOJBL. DJIEMEHTHI CTa-
pOro 4acto camy 1o cebe, Kak JIEMEHTHI CTaporo IPeoaoJIeBaloT TeHICH-
LU0 HOBOT'O M NPHUCHOCA0INBAIOTCS K HOBOW CHUTYalllH, NapasuTHPYIOT Ha
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HOBOM, CHIDKAIOT 3 QeKT HOBOro. 1 TOIBKO Yepe3 Tofbl JIFOJN HAYHHAIOT
MTOHUMATh, UTO 3TO «KHpHH4IHast TpyOa». Ho 3To 3amepkuBaet pa3BuTHe.

Oco0eHHO HeraTMBHA 3Ta OCOOCHHOCTH PAa3BUTHS B KPYITHBIX PEBO-
JIOIMOHHBIX TIPOEKTaX, COCTABIAIOMMX TIJI00aNbHBIC, HAIIUIAHETHBIE H
KOCMHYECKHe cucTeMbl. ECTh i Kakue-1100 peKOMEHIAN! K MPOSKTHPO-
BaHUIO TakuX cucteM? OYeBHIHO, YTO B OOIIEM BHIC TaKas pEKOMEHIAIINS
UCXOJMT U3 TpeOoBaHUs Oosiee riTyOOKOW, YeM AJIsl TPAAULMOHHBIX MPOEK-
TOB, mpopaboTku. Ho uTo 3HaumT «Oojee riryookoii»? EcTe u MeTox Takon
npopaboTku?

OueBuHO, YTO Takas IPOpadoOTKa MOTpedyeT paccMaTpuBaTh pe-
TPOCHEKTUBY M NEPCIEKTHBY B €AMHOM CETH PEeCypCHBIX NpeBpalleHuil ¢
y4eTOM HX B3aUMOJICHCTBUS IO HAIMPaBICHUSAM U IO 3TalaM €€ CO3JaHus
KaK TEXHUYECKOW CUCTEMBI:

— OHa JOKHAa OBITH cOalaHCHpPOBaHAa M ONTHUMAaJbHA IO YPOBHSIM
HepapxXuu MNPOU3BOACTBEHHO-3KOJOTMYECKOM CHCTEMBI, B KOTOpPYIO OHa
BCTPOEHA;

— OHA J0JDKHA OBITH OPTaHWYECKOH YaCThIO TII00AIEHON COIMATBHO-
SKOHOMMYECKOI CHCTEMBI;

— OHa JIOJDKHA COOTBETCTBOBATh TCHIACHIIUU HAE0JIOTHYECKOTO OCBO-
€HMs MUpa Ha MePUO/JT €€ CO3AaHuUs U IKCIUTyaTalliH;

— HaKOHell, OHa JO0JKHA COOTBETCTBOBATh 0Ol MPON3BOICTBEHHO-
9KOJIOTUYECKOM, HAYYHO-TEXHUYECKOW U BOEHHO-TIOJIUTUYECKON TeHACHIIUU
YeJI0BEYeCTRa.

Hmeem mu MBI TakOH MeTOX (POPMHUPOBAHUS TIEPCIICKTUB?

B xone pa3pabotku «HXEHEPHOH 3aluCKU» MO OMPEACICHAI0 00-
JIMKa TPAHCHOPTHOM CHUCTEMBI [UIsl NPOMBILUIEHHOTO OcBOeHUsl JIyHbl
HammMu ctapmmMu ToBapummamu mo CKB 0pumn copmynnpoBaHbl OCHOB-
HBIC TIPUHIMITEI MeToAa (YOPMUPOBAHHS MIEPCICKTHB TaKUX cUcTeM. Hayd-
Hasi OCHOBA 3TOr0 HaNpaBJEHUs pPa3BUBACTCS YK€ MOUYTHU CTO JIET KaK METOJ
PECYPCHO-AMHAMHUECKOTO MOJEINPOBaHUA. B yHUBepcuTEeTaX YMTAIOT CO-
JUHBIE AKOHOMHKO-MaTeMaTHdeckue Kypcel. Ho paspaboTka mpaxTtude-
CKOr0 METOJa e€ule XJAET CBOMX YCWIMH. MBI TOTOBBI IPOJOJDKHUTH
pa3paboTKy Hallero MeToJa MPUMEHHMTENBHO K CHCTEeME OCBOCHHS JIYHBI
MB5I TOHHMAaeM, YTO MBI BXOJMM B 00JIaCTh MOJICITHPOBAHUH: KOHIIEITYalb-
HOTO (JIOTWKO-3BPHCTHYECKOTO), JOTMKO-MAaTEeMAaTHIECKOTO, (H3MUECKOTO,
HaTypHOT0. JTO 0o0MmMpHas 00JIaCTh COBPEMEHHOIN Hay4YHOW METOIOJIOTHH,
Tpebyromas oT pa3padOTYMKOB 3HAHWI W ONBITa 3HAYMTENIHHO BBIIIE TOTO,
KOTOPBIM 00J1a71aeM MBI CETOIHSI.

Msl crapaeMmcsi TIOHATH YK€ BBIIOJHEHHBIC Pa3pa0OTKH, MOKa3aTh
BO3MOXHOCTh MX MPUMEHEHHS MpPH MOJCIMPOBAHUM HALIETO MPOEKTa U
0o0paTUTh BHUMaHUE yBaXXaeMOW Hay4YHOW OOIIECTBEHHOCTH Ha HEOOXOAH-
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MOCTb ¥ BO3MOKHOCTB €T0 HCIIOJIb30BaHMS VISl CHIDKCHHUSI OTTACHOCTH TIPO-
HUKHOBEHUS B IEPCTIEKTHUBHBIN TPOCKT IYKIBIX EMY «KHPIUYHBIX TPYO».

OCHOBHBIE HAITPABJIEHU I
PEAJIM3AIIMY KOHIENINH 3EJEHBIX» TEXHOJIOI MM
KOCMHUYECKOM JESITEJIBHOCTH
B.1O. Kironaukos

KoHuenmus «3eaeHoil» 3KOHOMUKHU SBISIETCS CTEpKHEM B peanusa-
LIUH CTPAaTETHH YCTOWYHMBOI'O Pa3BUTHUsL. Y CTOMYMBOE pa3BUTHE Ha 0A30BBIX
MIPUHIUIAX «3€JICHON» 3KOHOMMKH 3TO TaKO€ Pa3BUTHE, IPU KOTOPOM BO3-
JeMCTBUS Ha OKPY’KaIOIIYIO Cpely OCTaloTCs B IpejesiaX TeXHOICHHOH eM-
KocTH Omocgepsl, IIpu COXpaHEHHH KOTOPOH HE pas3pylIaeTcs MPHPOAHAas
OCHOBa BOCIIPOM3BOICTBA YEJIOBEUECTBA.

Peanmsanus «3eIeHBIX» TEXHOIOTHH B KOCMHUYECKOH IEATEILHOCTH,
SIBISIFOLIIMXCS TI0 CYIIECTBY HOBOI IMapaurMOM HCCIEIOBAaHHS U UCTIONB30-
BaHMA KOCMHYECKOTO MPOCTPAHCTBA — «3EJIEHOH» KOCMOHABTHKH — MO-
XKeT OBITh JOCTHTHYTa HA OCHOBE TEXHOTEHHOM KOHIENIMM WIM Ha Oase
TEOpPHUU OMOTHYECKOW PEryJIsIIMU U YCTOHYMBOCTH OKPY KAIOIEH CPEIbI.

3amaueit  oOecrmedeHMs  SKOJIOTHUECKOM  YHUCTOTHI  PAKETHO-
kocmuueckoit gearensHocTd (PKJI) B pamkax TeXHOTEHHOH KOHIEMIUU
SIBIISICTCA COBEPILICHCTBOBAHME pakeTHO-KocMmuueckoi TexHuku (PKT) B
LIeJIAX MUHUMH3AIMK BO3IEHCTBHUS Ha OKPYXAIOIIyIO cpery. 3ajgaueil ke
obecrnieueHns SKosorudeckoit OezomacHocT PKJ[ B pamkax OmocdepHOi
KOHLETIIMH SIBJSIETCSI MCIOJIb30BaHNE MEXaHM3MOB OMOTHYECKOM peryis-
LUK JUI KOMIIEHCAIMM HEraTHUBHBIX 3KoJornueckux nocieactsuii PK/ u
peaduiauTanny 3KOCHCTEM, HapylleHHBIX B xone PKJI, B Tom umcie B pe-
3yJbTaTe aBAPUIHBIX CUTYALIUH.

Ha npaxtnke peanm3anus «3eJIEHBIX» TEXHOJIOTHH KOCMUYECKON Jie-
SITETIBHOCTH JOJDKHA OBITh OCHOBAaHAa HA PallMOHAIBHOM COYETaHWU U Ono-
chepHOIi, M TEXHOTEHHON KOHIISTIIIHA.

K OCHOBHBIM HampaBIEHUSIM pPEATM3ALUU «3ENEHBIX» TEXHOIOTUH
PK/I cnenyet otHecTH:

— OTKa3 OT OTYY)KICHHS OOJBIINX 3eMEIBbHBIX IUIOMaeil IPH CTPO-
UTEIHCTBE HOBBIX KOCMOJIPOMOB; BMECTO OOIIMPHOTO TO3UIIMOHHOTO paio-
Ha C 30HOM 0€30MacHOCTH 3aKphIBATHCS JUIA JOCTYIIa MECTHOTO HACEICHUs
JIOJDKHBI HEOOJIbIINE 3eMEJIbHBIE YYACTKH C PACIIOJIOKEHHBIMHI HA HUX 00b-
eKTaMH Ha3eMHOH KocMHu4eckoi nHppacTpykrypsl (HKI);
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— IIpUaHNe 0CO0OT0 CcTaTryca MPHPOJOIONB30BAHMS paifoHaM pas-
MermeHus 00pexToB HKUY aHamorndHoro cratycy 0cob60 0XpaHIeMBIX MPH-
POAHBIX TEPPUTOPUIL;

— YMCHBIICHHE TUIOMAIN W KOJIUYECTBA PAOHOB MMAJCHUS OTHEIIA-
FOIIIXCS 9acTeH pakeT C MOCIEAYIOINM ITOJHBIM OTKAa30M OT HHUX Ha OCHO-
BE CO3IaHMS MHOTOPA30BBIX pPAKETHO-KOCMHUYECKHX ¥ aBHAIMOHHO-
KOCMHYECKHX CHCTEM;

— MOJTHBIN 0TKa3 OT TOKCUYHBIX KOMIIOHEHTOB PAaKETHOTO TOIUIHBA,

— BHEJIpEHUE OHOJOTMYCCKHX METOJOB OYHCTKH TMPOMBIIUICHHBIX
CTOKOB, oOpasytommuxcs B xone PKJI, 1 3aMKHYTBIX TEXHOJIOTHYCCKHUX ITUK-
JIOB BOJOIOJIE30BAHNS,

— BHEJIPEHUE B CUCTEMAaX HKOJIOTHUECKOTO MOHUTOPHUHTA M KOHTPOJIS
PKJ] MeTOmOB CKPHHUHTOBBIX HAOIIOJCHUN, OCHOBAaHHBIX Ha IMPHUHITUIIAX
OHMOIIOTUYECKOTO TECTHUPOBAHUS U OMOIOTUYECKON AETEKIIUH U JIp.

Pemmenne aMOWITMO3HBIX 3a/1a4 MCCIIEJOBaHUSA W OcBOeHUs JIyHBI U
mwia"eT COJIHEYHOM CHUCTEMBI, TAJIbHETO KOCMOCA BO3MOYKHO TOJIBKO Ha 0ase
«3€JIEHOM» KOCMOHABTHUKH.

OCOBEHHOCTHU ITPOEKTUPOBAHUS
CHUCTEMBI PAKETHOI'O DKCIIEPUMEHTA
10.B. Kocres, }F0.A. Matgees, A.A. Tlo3un, B.M. Illepmakos

Pa3Butue TeXHUKH pakeTHOro 3kcrepuMenTa (PO) mns obecreuenus
pEILIeHUs] COBPEMEHHBIX 3a/1a4 MCCIICOBaHUI BBI3BIBAET HEOOXOIMMOCTH
pa3pabOTKN HOBBIX TEXHOJIOTHMH M METOJMUYECKOTO ammapara IMpoeKTHPOBa-
Hust cucreM PO. [IpumepaMu Takux 3a/1ad MOTYT CIIYKHTb:

— KOMIUIeKcHbIe PD, Takue Kak HpOBOAMMEBIC 3CTa()eTHBIMH WIIH
TPYIIOBBIMH CHHXPOHHBIMH ITyCKaMH;

— TEXHOJIOTUYECKHE AKCIIEPUMEHTHI 10 OTpabOTKE 3JIEMEHTOB pa-
KeTHo-kocMuueckoit Texauku (PKT).

[Ipu 3TOM BO3HHMKAIOT HMPOTHBOPEYMS MEXAY TPeOOBaHUSIMH K HH-
(dbopManoHHOMY 00ECIEYEeHHIO X BO3MOXKHOCTSIMHU CYILIECTBYIOLIEH U pa3-
pabaTeiBaeMOH HCCIIEAOBATEIBCKONW PAKETHON TEXHHUKH TPH OTPaHIMYCHHBIX
pecypcax U cpoKax CO3HaHHUsL.

[Nossimenue 3¢ dexrnBHOCTH crcTeM PO BO3MOXKHO TOJIBKO TIpH pa-
LIMOHAJIFHOM BBIOOpE €€ MPOCKTHBIX [TapaMeTpPOB.

OT0 00YCIOBIEHO OCOOCHHOCTBIO TAaKUX CHCTEM IIOTOMY, YTO IPH
nposezieHuH PO kpoMe cpelcTB U cucTeM o0ecrieueHHsl paKeTHBIX ITyCKOB
MIPUBIIEKAETCA KOMIIJIEKC BCIIOMOTATENbHBIX CHUCTEM JUIsl BBINOJHEHHS U3-
MepeHHH U nepeaadn HHGopManum.
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3amada TPOEKTHPOBAaHUS cHCTeM PO B TakoM ciydae CBs3aHA C
OTIpEJIETICHUEM TTapaMEeTPOB OCHOBHBIX ITOJICHCTEM, a HIMCHHO, IIApaMETPOB
HcclegoBaTeNbcKoro pakerHoro kommurekca (MPK), mapameTpoB HazeMHOMH
nH(PaCTPyKTypHl, MapaMETPOB IPHUBIEKAEMbIX CPEICTB TAKHUX, YTOOBI
obecnieunTh TpeOyeMbIii ypoBeHb 3 dekTuBHOCTH PO 1 4T0OBI 3aTpaTHl Ha
peanu3aIuio MpoeKTa ObUTN MUHIMAJIbHBIMH.

IIpennoskeHa METOAMKA MCCIEIOBAHUS AJS PELIEHUs OCHOBHOM 3a-
Jlauu mpoekTupoBaHus cuctemsl PO. IlpunsaTa cxema pacuieHEHHOTO HTe-
PaIMOHHOTO UCCIIEIOBAaHUS TPEX INIaBHBIX 3a/1a4:

—ontuMuzanun  napamerpoB MPK mpu 3amaHHBIX NapaMeTrpax
Ha3eMHON MH(PPACTPYKTYPHI U MPHUBJIEKAEMbIX CPEJICTB;

— ONTUMHM3ALMH TapaMeTPOB HA3eMHOW HHQPACTPYKTYphl NpHU 3a-
naaHbIX apamerpax VPK u npuBiekaeMbIX CpeacTs;

— ONTUMHM3AIMH [TapaMETPOB IPHUBIEKAEMBIX CPEJCTB MPU 3aTaHHBIX
napameTpax PK u HazeMHO# HHQPaCTPYKTypHI.

ITpencTaBneHbl COOTHOMIEHHS ISl OLICHKU 3()(DEKTUBHOCTH CHCTEMBbI
PD. DddextnBHOCTS PO 3aBUCHT OT COBEpPIICHCTBA TEXHUUECKUX CPEJICTB,
OT pPa3BUTHA CHUCTEMBl HHCTPYMECHTAJBHOTO H  HMH(OPMAIMOHHO-
MeToauueckoro obecnedyenus. [Ipy 3TOM paccMaTpuBalOTCsl ABE TIPYIIIBI
3ajad, pemaeMbix ¢ nomoinbsio MPK: 3amaun, pemaemsle IpsMbIMUA H3Me-
peHUsIMH ¢ OOpTa pakeThl; 3aJayM, pellaeMble C MOMOLIbIO HA3EMHBIX H3-
MepeHuil Tex 3(dekroB B atMocdepe U KOCMOCE, KOTOPBIE CO3JAr0TCs
YCTPOHCTBAMH, TOCTaBISIEMBIMU PaKEeTaMH.

PesynbpraTom uccienoBaHMs SIBISIETCSl QITOPUTM IPOBEACHHUS KOM-
IUIEKCHOM  COTJIACOBAaHHOW  ONTHMH3AIMU  MApaMEeTPOB  TEXHUYECKHX
CpencTB, ydacTBymIIuX B PO, Momenmn oneHku >¢p¢extuBHocTH PD. Ilpn
(OpPMHPOBaHUM TaKMX MOJENEH y4MTBIBAIOTCS ocobeHHocTH PO, mcmoib-
3YIOTCS ONIBITHBIE JJAHHBIE, A TAKXKE 3BPUCTHUECKUE TIPEJICTaBICHHS.

[MpencraBnennsle mokazarenu 3¢dexTuBHOCTH PO Mcmonb3oBanuch
pu cpaBHeHHH 3¢ dexkTuBHOCTH pa3pabarsiBaemoro MPK MP-30 c ero
npenmectseHHukoM MPK MP-12 (20). braromapst uHHOBAaIusiM, NpHMe-
HEHHBIM TIPH €r0 CO3JaHWM, IOJNY4YEeHBI CIIEAYIOIINE XapaKTepUCTH-
KH: CTOUMOCTh JIOCTaBKM | Kr TOJIe3HOW Harpy3ku CHWKeHa B 1,5 pasa;
00BeM NOTy4aeMOH M3MEPUTENHHON HH(OpMANHK yBEIWYeH B 12 pa3, npu
9TOM CTOMMOCTb €AWHUIIB HH(pOopMaIy cHIbKeHa 6osee yeM B 20 pas.
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OBECIIEYEHME XKHU3HEJAEATEJIBHOCTU KOCMOHABTOB
IPU MEXKILUIAHETHBIX EPEJIETAX
O.A. Canpeixns, C.B. ABnees, A.B. IlekneBckuii,
0O.B. Kuprommn, B.B. Yepémyxun

OoOecrieueHne XU3HEACATCIBHOCTH KOCMOHABTOB HA IIEPCHEKTHB-
HBIX TMIIOTHPYeMBIX Kocmudeckux kopabmix (ITKK) Oymet umers psig oco-
OEHHOCTEH, KIIOYEBHIMH W3 KOTOPBIX OYyIyT SIBIATBCS: OTCYTCTBHUE
BO3MOXXHOCTH CpPOYHOTO CITyCKa Ha 3eMJII0; HaxOKICHHE B YCIOBHIX
0CJIa0JICHHOT'O TeOMAarHUTHOTO YKPaHUPOBAHUS OT MOHM3HMPYIOIIUX KOCMH-
YECKUX M3JIy4eHUH WIN B YCIOBUSIX €r0 IOJHOTO OTCYTCTBUSI.

JononHuTenbHbIM (aKTOPOM, BO3/ICHCTBYIOIIMM Ha KOCMOHABTOB B
mpolecce peaan3alni MepereKTUBHBIX Kocmudeckux monetos (IIKIT), Gy-
JIET OTCYTCTBHE MAarHWTHOTO MOJSA (THIIOMAarHUTHBIE YCJIOBHS), KOTOPOH
MOXET OKa3bIBaTh JOIOJHHUTEIHFHOE BPEIHOE BO3JCIHCTBHE, B TOM YHCIIE
YCHIMBaTh panuodnosorndeckue 3()(GEeKTsl OT BO3ACHCTBUS HOHHU3UPYIO-
IIMX U3TYYCHUH (BIMSHUE Ha 3HA4YeHHE KodduuneHTa MoanuKaum s
pacueTa 0000IIEeHHON TO3BI N3ITYICHU).

[Tpn monérax Ha HU3KMUX OKOJIO3EMHBIX OPOUTAX pacdyeTHas ro0Bas
PaBHOLICHHAs] SKBUBAJICHTHAS 1033 M3JyUYEeHUs] B HECKOJIBKO pa3 HIXKE Ipe-
JIEJIbHO JIOMYCTUMOM pPaBHOLEHHON AKBUBAJCHTHOM A03bl AJIs MOJETOB
poNoJDKUTENbHOCTEI0 12 mecsineB coriacHo ['OCT 25645.215-85 (ot
0,150y mo 0,30gy). Ilpu monérax B YCIOBHUSX CYIIECTBEHHOI'O OCITA0JICHHUSI
00 OTCYTCTBHSI T€OMarHUTHOTO 3KPaHUPOBAHUsI PAaBHOLICHHAs SKBUBA-
JICHTHAs /1033 U3JTyYCHNUS, OTydaeMast SKUIIaKeM, CyIIECTBEHHO BO3pacTeT,
4To moTpedyeT BBeAeHus B KoHcTpykuuto [TIKK crnenmanusupoBanHoi nac-
CHUBHOW (DM3MYECKOW 3alUTHl OT HMOHU3HMPYIOIIMX H3IY4YEeHHH, OCOOEHHO
JUTSL TTATENIBHBIX KOCMUYECKUX MOoJIETOB. JKecTKie orpaHndeHus 1o Macce,
CBOWMCTBEHHBIE I M3IENUN pakeTHO-Kocmuueckor texauku (PKT), mo-
TpeOyIOT yTOYHEHHs METOJMK pacdeTa pagualiMOHHOTO BO3ICHCTBHS HA
9KHUIMAXK C LENbI0 ONTUMH3aLUK MACCUBHOM (DU3NUECKOI 3alIMThI SKUIaKa
IMKK. Ha naHHOM 3Tame MOXHO BBIICIUTH CIEIYIOIINE HAllpaBICHHUs HC-
CJIe/IOBaHUi1 B IAaHHOM HalpaBJICHUH:

— yrounenune moxenei I'KJI u CKIJI;

— YTOYHEeHHue Mojeneii u3nydenuii B oontaemom orceke I1KA ¢ yue-
TOM 3KPaHUPOBKH KOHCTPYKILIMEH U FeHepalii BTOPHYHOTO U3ITyUeHNUS;

— yTOuHeHHe KO3((HUINEHTOB KAa4eCTBa MOHHM3HMPYIOIIETO H3ITyde-
HUSL;

— yTOuHeHue Kod(pQUIMEeHTOB Mojudukanuu i pacdera 0000-
LIEHHOH 03Bl U3ITyYeHHUSL.
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OCoOCHHOCTH KOCMHYECKUX IIOJIETOB, NPHUBEICHHBIC BHIIIE, 3HAUH-
TENBHO YCIOXHSIOT BBIITOJHEHHE 3a/1ad MEIUKO-OMOJIOTHIecKoro obecre-
yeHuss kocmuueckoro mnonéra. Ilpu peammzanum IIKII HA KOocMOHaBTOB
OynyT HIeHCTBOBaThH [OMOJHUTEIBHBIE (AKTOPHl KOCMHUYECKOTO IIONETa,
HETIOCPEICTBEHHO OKAa3bIBAIOIINE BIMSHUE HA MX OPTaHW3M (THIIOMAarHHT-
HBIE YCJIOBHS), TaK)Ke CYIIECTBEHHO BO3PACTET BO3CHCTBHE psma (axTo-
POB, TPHUCYINIMX COBPEMEHHBIM KOCMHYECKUM IONETaM (BO3IeicTBHE
HOHU3UPYIOIIMX H3JIy4eHHH, Ncuxojoruueckuil crpecc u T. n.). Cyie-
CTBEHHO BO3PACTyT PUCKU IOIY4EHHUS TPaBMBI, CBSI3aHHBIC C AEATEIbHO-
CTBIO KOCMOHAaBTOB, B TIIE€PBYI0 Odepelb Ha MOBEpPXHOCTH JIyHBI.
HeB03MOXHOCTH CPOYHOM IBaKyallud KOCMOHABTa Ha 3eMJII0 B CiIydae KpH-
TUYECKOT0 YXYALICHHUS COCTOSIHUS €T0 3I0POBbsI 3HAYUTEIHHO YBEIUINBAET
PHUCK IS )KU3HU KocMoHaBTa mipu peanu3anuu [IKII, cBs3aHHBIX ¢ monéra-
MH 3a TIPeJIeNTbl HU3KUX OKOJIO3EMHBIX OpPOUT.

B mHacrosimee Bpems mpoOieMa pa3sBUTHA M TCUCHHS B YCIIOBHSIX
KOCMHYECKOTO MOJNETAa PA3IMIHBIX 3a00JCBaHUI MPAKTUYECKU HE OCBEIIe-
Ha. JIid TOATOTOBKM  YCOBEPIICHCTBOBAHHONH  CHCTEMBI  MEIUKO-
OHMOIIOTHYECKOTO 00eCTICUeHHS ITUTEIHHBIX KOCMHYCCKHUX TIOJIETOB C BBI-
COKOIl CTENEeHbI0 aBTOHOMHOCTH HEOOXOJUM KOMIUICKCHBIH aHalIn3 BO3-
MOJKHBIX TaTOJIOTMYECKUX COCTOSHUI B paMKax CIEHaIbHOI MporpaMmbl
HUCCIICOBAHMM, OXBATHIBAIOICH:

— M3y4YCHHE TUIIOBBIX ATOJIOTHYECKUX MTPOIECCOB;

— aHalM3 U MPOTHO3UPOBAaHNE Pa3BUTHUSI HauOoJee BEPOSTHBIX 3a00-
JICBaHMI;

— pa3paboTKy yCOBEPIICHCTBOBAHHBIX METOJOB THATHOCTHUKU HETIO-
cpencreerHo Ha 6opTy [TKK;

— pa3paboOTKy METOAOB JICUCHHs, BKIIOYAs OKa3aHWE JKCTPCHHOM
MEIUIITHCKON TIOMOIITH, HerocpeacTBeHHo Ha 60opTy [TKK.

TonpKko MO pe3ynpTaTaM 3THX HUCCICHOBAHHA MOTYT OBITH pa3zpabo-
TaHBl KOHKPETHbIE MPEIJIOKEHHUSI MO PAa3BUTHIO CHCTEMbI MEIHIIMHCKOTO
obecrieueHHs: M ONpeeI€H COCTaB TEXHUYECKUX CPENCTB, MpeIHa3HAYCH-
HBIX JJi1 JUAarHOCTHKH M JICUCHWs BEPOSATHBIX 3a0oJjieBaHWi (TpaBM) Ha
6opty IIKK mpu orpaHn4eHHOM B3aUMOJCHCTBUH C HA3eMHBIMU MEIHIIAH-
CKHMHU CiIy’kOamu. B gacTHOCTH, onpeneneHsl cocTaB U TpeOoBaHUS K 000-
PYZOBaHHUIO MEJUIIMHCKOTO OTCEKA.
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KOMIUIEKCHBIE PAKETHBIE HCCJIEAIOBAHUSI BEPXHUX
CJIOEB ATMOC®EPBI 1 OKOJIO3EMHOI'O TIPOCTPAHCTBA
O.B. Toxoxayn

[Mocnenuaue TOABI O3HAMEHOBAIHCH PAa3BUTHEM COBPEMECHHBIX TEX-
HOJIOTHH MICCTICTOBAHUS 3E€MIIU C TIOMOIIHI0 KOCMHYECKIX CPEICTB HAOIIO-
JEeHHS, TO IUCTAHIIMOHHBIE METONBI, PE3yJbTaThl KOTOPHIX HEOOXOIUMO
BepudunupoBatb. i1 3TOr0 HCIOJIB3YIOTCS KOHTAKTHBIC METOIBI — pa-
KETHbIE U3MepeHusl. AbTEPHATHUBBI PAKETHBIM HCCIIEOBAHUSAM JI0 HACTOSI-
IIETO BPEMEHU MOKa ele HeT, TaK Kak JUisl PEIleHHs HIMPOKOro Kpyra
HAYYHBIX M TPUKIATHBIX 33724 HE0OXOIUMa KOJIMYECTBCHHAS OICHKA Xa-
PaKTepUCTHK OKOJIO3€MHOM cpeibl, HE OINpeleiseMblX KOCMHYECKHMHU
CpeACTBaMHU HAOIIIOACHHS, KOTOPBbIE MOTYT OBITh C/IeNaHbl Ha OCHOBE aHa-
nm3a 1 0000MIeHUS JAHHBIX, TIOTYYEHHBIX C TIOMOIIBIO UCCIIEIOBATEIhCKIX
MeTeoponornieckux paker (MMP).

K mHacrosimmemy BpeMEHH B MHpPE CIOXKIIACH IIMPOKAas MPAKTHKA
ucnonp3oBanus UMP nipu mpoBeieHUH pa3IndHOTO POAa HAYYHBIX W TPH-
KJIAIHBIX HccienoBaHuil. OCHOBHBIMH HAIPAaBICHUSMH HCCICIOBAHUHA, B
KOTOPBIX IIUPOKO MPUMEHSIOTCS HCCIEIOBATEIbCKHE PAaKETHBIC KOMILICK-
CBI, SIBJIIOTCS:

— reo(M3MYECKUE UCCIECOBAHMS, BKIFOUasl UCCIENOBAaHUs aTMOChe-
pbl, MarauTocepsl, HOHOC(HEPHI;

— MCCIIEJOBAHUS B 00J1aCTH METEOPOJIOTHH U SKOJIOTHH;

— acTpo¢U3NIECKNe U aCTPOHOMHYECKHE HCCIIeIOBAHNS;

— MCCIeIOBaHUS B 00JacTH (PU3UKU HEBECOMOCTH;

— MICCIIEIOBaHUS W OTPaOOTKA TEXHOJOTHH, HCIIONB3YIOIIUX YHHU-
KaJIbHBIE YCIIOBHS KOCMOCA,

— IPOBEJICHAE TEXHUYECKUX IKCIIEPUMEHTOB IO HCIIBITAHUSAM H OT-
paboTke cucTeM M 000PYIOBAHMS KOCMUYECKUX aIlapaToB M CIICIUATLHON
TEXHUKU;

— MpaKTHYECKUE MOTPEOHOCTH PAa3BUTUS TEXHOJIOTHI HCCIIeTOBaHUN
BepxHux cioeB atmochepsl (BCA) u okomozemuoro mpoctparctsa (OKIT)
10 KOHKPETHBIM IPOTpaMMaM SIBJISIOTCA OJHOM M3 MPUYUH pa3pabOTKH Co-
BpEMEHHOW HCCIIEA0BATENbCKON PAKETHONH TEXHWKH, UMEIONIe Oojiee BbI-
COKHE TOKAa3aTelIH MO JIETHBIM M Macco-TabapuTHBIM XapaKTePUCTHKAM U
“H(OPMAIMOHHBIM BO3MOKHOCTSIM.

VIMeHHO pakeTHBIE WCCIEIOBAHUS TIO3BOJIMIIM BIIEPBBIC OCYIIC-
CTBUTh HEMOCPEACTBEHHOE MNPsIMOE M3MEPEHHE OCHOBHBIX IapaMeTpoB
BCA u OKII, 4ro majio BO3MOXKHOCTh CIEIUAINCTaM 0 KOCMHYSCKOM TeX-
HUKE TOJYYHUTh JOBOJBHO IPABIIILHOE MPEACTABICHUE O XapaKTepe OKPY-
XKaIOIIeH Cpeibl, MPOCTUpAlOIIeicss Ha OOJIBIIOM yraneHuu oT 3emiu. [1pu
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3TOM HpUOOPHBIE CPelCTBA 3a(hUKCUPOBAIN TaKHE MAPAMETPHI, KaK TEMIIe-
paTypa, maBIieHWE, HOHHBIM M HEHTpalbHBIN Ta30BBI COCTaB aTMOCQEPHL,
KOHIIEHTPALUIO 3JIEKTPOHOB, a3pO30JIbHYIO COCTABIIIOLIYIO, paclpeselne-
HHE BETPOB Ha Pa3HBIX BHICOTAX, ONTHYECKHUE XapaKTEPUCTHKN aTMOC(EPHI.

CoBpeMeHHBIH YPOBEHb Pa3BUTHS PAKETHON TEXHHUKH M JIEKTPOHU-
KH MO3BOJSET NPOU3BOIUTH U3MEPEHHUS paHee HEIOCTYNHBIX MapaMeTpoB
BCA u OKII B mupokoM auama3zoHe BBICOT B MpOIECCE 3amycka OJHOU
VMP. bnarogapss MUHHATIOpU3alMK NPUOOPHBIX CPEICTB MOSBUIACH BO3-
MOYKHOCTh KOMIUIEKCUPOBATh HCCIIEAOBAHUS B OIHOM Iycke, a MH(pOpMa-
LMOHHBIE CHCTEMBI OOCCHEYMBAIOT IepeAady OoJbLIIMX OOBEMOB YiKe
oOpaboTaHHO# Ha OOpTy MH(MOPMALMH, YTO CYIIECTBEHHO CHMKAeT CTOM-
MOCTD IMOJTYYCHHBIX PE3YJIbTATOB PAKETHBIX I/ICCJ'IC)IOB&HI/Iﬁ.

IMPOI'HO3 3ABOJIEBAHU BHYTPEHHUX OPTAHOB
HA OCHOBE HTH®OPMAIIMU TEXHOJOT' A
AHAJIN3A DJIEKTPOKAPINOCUTHAJIOB
B.M. Ycnenckuit

JlnarHocTuka 3a00JIeBaHUil BHYTPCHHUX OPTaHOB B HACTOSIICE BpE-
Msl OCYIIIECTBIISICTCS HA OCHOBE BBIABICHHS HUX CHCHHU(UUICCKOTO MATOMOP-
(osornueckoro cyocrpara, KOTOPBIH (OpMUpyeTcs Ha (MHAIBHOM JTame
ux pasBuTHs. [IpeicTaBiaeHHus O CICHUPHUSCKOM MATOMOPQOIOTHISCKOM
cybcTpate Oose3nu BrepBbie chopmyaupoBan B koHie XIX Beka Bblaaro-
muiicst Hemenkuid narosior P. Bupxos. OHM ocTaloTcs OCHOBHBIMH B JUa-
THOCTHKE 3a00JICBaHHH JI0 HACTOAIIETO BpeMeHH. OHako OypHOe pa3BUTHE
WH(POPMAMOHHBIX TEXHOJOTHIA CTAaBUT BOIIPOC O CYIICCTBEHHOM pacCIIUpe-
HUW MIPEJCTABICHUN O IPU3HAKAX CICIU(PUIHOCTH 3a00IeBaHUH.

Teopus nHDOpMAIIMOHHON (HYHKINHU CeplIa U pa3paboTaHHAS Ha e
OCHOBE TEXHOJIOTHSI WHPOPMAIMOHHOTO aHaJH3a 3JIEKTPOKAPIHOCUTHAIOB
C LIEJIBbI0 JMAarHOCTHKY 3a00JIeBaHUI BHYTPEHHUX OPraHOB JaéT OCHOBAaHUE
JUTS IPU3HAHUS CICIU(PUYHOCTH HE TOJBKO CIEIHUPHYSCKOro maToMopdo-
JIOTHYECKOT0 cybcTpaTta 60Ie3HH, HO M MX KOJOBBIX 00pa3oB. Mcmons3oBa-
HUE KOJOBBIX 00pa3oB (MHPOPMAIIMOHHBIX CYNTHOCTEH 3a0oJeBaHUIN)
MTO3BOJISIET OCYHICCTBIISTh AUATHOCTUKY 3a00JICBaHUI HE TOJIBKO HA KOHEY-
HOM 3Tare MX Pa3BUTHSA, KOTJa MOTYT OBITh )KM3HEOMACHBIC OCIIOKHCHHUS, a
JIedeOHbIC MEPOIPHUATHSL 4acTo OBIBArOT Manod()(eKTHBHBIMH, HO W Ha
HAYaJbHOM JOKIIMHIHYECKOM JTalle.

Haubonee paHHe#d TUArHOCTHKOW, KaK CBHACTEIHCTBYET MPAKTHKA
WCTIOJIB30BaHUS TEXHOJOTHH WH(MOPMAMOHHOIO aHAJIH3a JJICKTPOKApPIUO-
CUTHAJIOB C [IEJBI0 JTUATHOCTUKHU 3a00JICBaHUI BHYTPECHHHUX OPTAaHOB, SIBIIS-
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€Tcs BBIABIICHHE y YeJOBEKa CIeHHU(UIECKOT0 KOJOBOrO o0Opasa 3aboieBa-
HUSI TIPH OTCYTCTBHM KaKHX-THOO (DYHKIIMOHATBHBIX M MOP(OIOTHIECKUX
MIPOSIBIICHUI COOTBETCTBYIOIEro 3aboneBanus. Ha madopmannoHHOM 3Ta-
TIE OTKPBIBAETCSI BO3MOXKHOCTD IIPOTHO3a, T. €. BBISIBICHUS PUCKa 3a00JeBa-
HUSI, a TaKXKe paHHEH (CBOCBPEMEHHOH) OpraHM3alMU U IPOBEICHUS
ILeNICHANPaBJICHHON crienu(puIeckoi Npo(QUIIakTHKY U NPEBEHTHBHOTO JIe-
YEeHUsI C 1IebI0 HeNONMyLIeHUs] (OPMUPOBaHUS (HHAILHOTO crenuduue-
CKOTO MaTOMOP(OJIOTHYECKOT0 CyOcTpaTa 00JIe3HH.

Takum oOpa3oM, MHPOPMAIMOHHAS TEXHOJIOTHS aHallk3a AIIEKTPO-
KapJIHOCHTHAJIOB C LIENIBI0 JMAarHOCTUKU 3a00JIeBaHUI BHYTPEHHHX Opra-
HOB, BBIABISIS 3a0oieBaHMsl Ha MHGOPMAIMOHHOW CTaJuU WX pPa3BUTH,
oOecrieunBaeT criequ(UUecKuii (a He JOHO30JOTNYECKHH BEPOSTHOCTHBIN)
MIPOTHO3 3a00JICBaHUI ¢ MOCienyromen crenuduieckoll IeaeHanpaBicH-
HOW UX TIPOQHIAKTHKOH.

NPUYUHBI CYIIIECTBOBAHUSI TPABUTAIIIU
B HALIEM BCEJIEHHOM C TOYKH 3PEHUS
TEOPUU T'MINEPBCEJEHHOMN
P.B. Xagarypos

CoBpeMeHHBIC Pe3yNIbTaThl aCTPOPU3NUCCKUX HAOIIOICHUNA U U3Me-
pEHUI TOBOPAT O TOM, YTO Hama BceneHHas He MpPOCTO pacHIMpseTcs o
3aKOoHy Xa00ma, HO pPacHIUpPSETCs C JOMOJTHHUTEIbHBIM TOJOXKHUTEIbHBIM
yckoperueM. [ oObSCHEHHs 3TOro (akTa CpaBHHUTEIFHO HEIaBHO OBLIA
BBIIBUHYTA THIIOTE3a O CYIICCTBOBAHWHW 3araJloyHON «TEMHOU SHEPTHN,
KOTOpas He MaéT TPaBHTAIMOHHBIM CHJIAM OOBIYHOW MATEPHUH 3aMEUIATh
cKopocTh pacmupeHus Beemennoit. U3 3toro, B cBOIO odepens, AemaeTcs
c1abo 00OCHOBaHHEIM BBIBOJ, YTO BceneHHast OymeT pacmmpsTbes OecKo-
HEYHO cO BCE BO3pacTaromiel ckopocteio. OmHAKO TpeanaraeMasi MaTeMa-
THYecKas Mojenb | unepBcesleHHON OOBSICHAST HAOMIOaeMbIi mpoIecc
YCKOPEHHOTO pacimupenus BceeaeHHol 60e3 MOMOIIN TaKMX UCKYCCTBEHHBIX
MOHATHUH, KaK «TEMHAasi SHEPIHs» U «TéMHasi MaTeprsi». OOOCHOBAHO Mpe-
MIOJIOXKEHNE, YTO Hama BceneHHast pecTaBiaseT co00H pacuIMpsIONIyocs
(B HacTOAMMH MOMEHT C YCKOPEHHEM) TPEXMEpPHYIO THIIEPIIOBEPXHOCTH
yeThIpéxMepHoro mapa (tunepcdepy) pammycom oxono 10 MmmapaoB
CBETOBBIX JIET U 00bEMOM okoi0 20000 Mipsa. cBeT. J1eT, a [ unepBceneHHas
— Bpawaouiics naTuMepHslii Top. IlomydeHbl nepruoAnYecKrue 3aKOHBI
HM3MEHEHHUs1 CKOPOCTH, YCKOPEHHUs U paauyca BceneHHoll mpu e€ ABMKEeHUU
10 MOBEPXHOCTHU MATUMEPHOTO Topa ['unepBceneHHOMH.
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B Hacrosmee Bpems HamOojee MOJTHON W OOMIETIPUHSATON Teopuei
rpaButanuu sieusercs O6mas Teopus OtaocurenpHOCTH (OTO) M HEKOTO-
peie eé mMomudukanuyu. B ocHOBe 3TOH TEOpPHH JIEKHUT HPEANOTIOKCHHE
(yTBepkIeHme), 9To BCe Tela, 00JIaAaoNIie MacCOH, BRI3BIBAIOT HCKPHBIIC-
HHE TIPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYYMa BceneHHOH, 1 Bce rpaBu-
TarMoHHbBIE (P (EKTH 00YCIOBIEHB HE CIJIOBBIM B3aUMOICHCTBHEM TEN H
oJIeH, HaXOJISIIUXCS B MPOCTPAHCTBE-BpeMEHH, a aedopmareli camoro
npocrpancTBa-BpeMenn. Oxnako, Hu OTO, HU Apyrue Teopuu rpaBUTALUU
He JaloT OTBET Ha OCHOBHOU BOIPOC: ModeMy Jo0oe Teno, obiajarolee
Maccoi, BBI3BIBACT JIOKAIBHOE HCKPHUBIICHWE IPOCTPAHCTBA M, CIIEIOBa-
TENBbHO, «IIPUTATHBAETY JII000E Ipyroe Teno, odnanaroniee Maccou?

MaremaTtuueckas Mozelb I'unepBceleHHON NaéT OTBET Ha 3TOT BO-
npoc. PaccMoTpuM 1100yI0 TOUKY B IIPOCTPAHCTBE OAHON M3 MapaiieIbHbIX
BceneHHBIX, OBIDKYIINXCS MO MATHMEpHOMY Topy I'unepscenennoi. Ipen-
TIOJIOXKMM, YTO OHA HE ABHMXKETCS] OTHOCUTENILHO MpOCTpaHcTBa BeeneHHOH,
KOoTOpoi nmpuHameKuT. [Ipu 3TOM TpaekTopus e€ ABMKEHHS IO MPOCTPAH-
ctBy ['MmepBceneHHOM OyAeT MpeAcTaBIsTh U3 ce0s1 OKPYKHOCTh C pajny-
coM PpaBHBIM panuycy Tena TOpa I'mnepBcenenHoOM

(RT ~ 20x10° ceem.ﬂem). IlosTOMYy, 3HAs BENTUYUHY 3TOTO Pagnyca

CKOPOCTb ABUIKCHUS MAPAJIICIIbHBIX Bcenennbix mo TOPY rHHepBCGJ’IeHHOﬁ,

MOKHO BbIYHCIIUTD HCHTPOCTPECMHUTCIIBHOC YCKOPCHUC AG ,IlaHHOﬁ TOYKH

2 -10 2
A, =C?/R, =5x107™ (m/c?).
Ecinu B gannoii Touke Haxoautes teno macckl M | To Ha Hero 6ymeT

neiictBoBath nentpobexnas cuna F; =M - A; . Hasosém yckopenne Ay

«a0COIIOTHBEIM IrpaBUTAIUOHHBIM YCKOPCHUCM», a CUITY FG — «abcomoT-

HOM IpaBUTALIMOHHOW cuioi» Tena. VIMEHHO C 3TOH CHIION NaHHOE Telo
«IaBHT» HA MIPOCTPAHCTBO BceleHHOH, BBI3bIBAsI €r0 NCKPUBIICHHE, aHAIO-
THYHO MPEAMETY, MPOJIaBINBAIOIIEMY 3JIaCTHYHYIO MEMOpaHy.

Taxum oOpa3zom, npeanaraemast MoJienb [ HiepBCceIeHHOH MO3BOISIET
OOBSICHUTB CBSI3b MEX/y MaccOl, NICKPHUBJIEHHEM IPOCTPAHCTBA U TPaBUTa-
nueid. M3 storo ciexyer, B yacTHOCTH, 4TO eciu Obl Hama Bcenennas He
pacmmpsiIach WM paciiupsuiach Obl NMPSIMOJIMHEHHO, a HEe MO 3aMKHYTOU
TPAeKTOPUH BAOJb ITOBEPXHOCTH Topa [ mmepBceneHHOM, TO Tema, obiana-
IOIIME MAaccoil, He UCKPUBIAIM Obl MPOCTPAHCTBO BceneHHoll u, cinenoBa-
TEJIbHO, CaMOT'O ABJICHUA I'PABUTAIUH IIPOCTO HE OBLI0 OBI.
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OJYIIEBJIEHHBIE MAIIIUHBbI
M IPOBJIEMA OCBOEHMS BCEJIEHHO
A.B. Konecankon

OcBoenne BceneHHON — MarucTpaibHBIM MyTh, IJIaBHAS 3a/a4a U
Muccus denoBedectBa. K.O [MonKkoBckuii epBBIM BHIATHO U YOSTUTEIHHO
chopMynHpoBas 1 000CHOBAJ 3TY BaKHEHIIIYI0 OCHOBOIOIATAOIIYIO CTpa-
Ternueckyro 3agady. CyTh KHU3HHU, @ B 0COOCHHOCTH )XKU3HU Pa3yMHOW — B
pacnpoCTpaHEHUH U OCBOCHUH HOBBIX NMPOCTPAHCTB AJIS JallbHEHIero pas-
BUTHUS U COBeplICHCTBOBaHMA. OCTaBIINCH HA CBOEH IUIaHeTe, 3eMHas pa-
3yMHas JKU3Hb OOpedyeHa cTaTh JKEPTBOW KakoW-TMOO KOCMHUYECKON
KaTacTpo(dbl, peasbHOCTh M HEOTBPATUMOCTh KOTOPOH HAIJISAHO MPOJe-
MOHCTPHpPOBaIIM HenlaBHHUE coObITHs B YemsiOnncke. Kpome Toro Hemsoex-
HOE HCTOIICHHE pECypcoB 3eMiM, a TakkKe CTONb JK€ HEH30eKHOe
HAKOIJICHHE MPOAYKTOB JKU3HEAEATENbHOCTH LIMBUIM3ALMN JEIaeT O0CBOE-
HUE M 3acelIeHHe KOCMHYECKOrO IPOCTPAHCTBA aKTyalbHEHIIed U Mac-
mrabHOH cBepx3anauci Ha Ompkaiiniee OynyIee YeI0BeUeCTBA.

B Hacrosimee Bpems uaen LIMOIKOBCKOTO 00 HCIIOJIB30BAHUH PEak-
TUBHBIX IPUOOPOB TSI HCCIIEIOBAHM MUPOBBIX IPOCTPAHCTB BOIIIOTHINCH
B peanbHOCTh. OfHAKO 10 MCTHHHOTO MAaCIITaOHOTO OCBOEHHUS KOCMHUYE-
CKOTO MpOoCTpaHcTBa, 3acenieHusi Tea CoJHEYHOW CHCTEMBI, a TeM Ooiee
9K30IUIaHEeT B JPYTHUX 3BE3JHBIX CHUCTeMax IO-TpexxHeMy aajeko. OCHOB-
HOM Mperpajoil Ha 3TOM MYTU celuac ABISIETCS YK€ HE CTOJBKO HEIOCTH-
KUMOCTh Tell COJHEYHON CHUCTEMBI, CKOJBKO BPaKAEOHOCTH YCIOBHI
CYIIECTBOBAHMUS M XU3HEAEATEIHHOCTH OMOJIIOTHYECKHUX CTPYKTYP M CHCTEM
B KOCMHYECKOM IPOCTPAHCTBE, a TAKXKe Ha JOCTYNHBIX HAM B HACTOSILEE
BpeMsl IIaHeTax. B mepcrnekTuBe caMoi TpyJHO MPEOJOIMMOM Mperpagon
JUIL OCBOEHHsI JaleKHX, HO, BO3MOXKHO, YPE3BbIYAHO MpPUBIEKATEIBHBIX
MHUpPOB UHBIX 3BE31 MOTYT CTaTh MEX3BE3IHBIC PACCTOSHUS U BpeMs, Tpe-
Oyromeecst Ha ux npeoposieHrne. OUeHb CI0XKHO MOXKET OKa3aThCs MOAIEP-
KUBATH XU3Hb B MAaJICHbKMX HCKYCCTBCHHBIX MHUPKaX B TCYCHUEC OYCHDL
JUINTCJIBHBIX TIEPEJIIETOB, KOTOPHIE MOTYT JJIUTHCA CTOJICTUA. Ha OOHY Ta-
KYIO 3KCIIEJUIMIO MOTYT MOTPEeOOBATHCS PECYpChl, KOTOPHIE MOMPOCTY He-
OTKyza OyJET B3ATh.

Hamm yxe o0cykaanach THIIOTETHYECKasT BO3MOXHOCTh IIPEooIe-
HHUEC MCK3BC3IHBIX paCCTOHHI/Iﬁ B 3M6pI/IOHaHLHOM COCTOSHHUH. I/I)Ieﬂ myTe-
LIECTBOBATh uepe3 BceneHHyI0 B BUIE 3aMOPOXKEHHBIX KaKUM-TO 00pa3oM
SMOPHOHANBHBIX OIUIOJJOTBOPEHHBIX KJIETOK WM JIaKe IPOCTO T€HOMOB
MOXET MOKa3aThesl (PaHTACTUYECKOW WM Jaxe O0e3yMHOH. XOTsl OHa UMeeT
oTIpeJieJICeHHOE JIOTUYECKOE OIIPaBAaHue B TOM, YTO 00ECIeunTh HEOOXOIH-
MBI€ YCIIOBHS JUIS MOJJEpKaHUs B HEOOXOANMOM CTaTHYHOM COCTOSIHUHM
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MaJIoro, MO CYTH MUKPOCKOIIMYECKOTO0 00BbeMa HECPAaBHEHHO IIPOINE, YeM
TAIUTh CKBO3b KOCMHYECKYIO O€37HY OTPOMHBIN CIIOKHBIM M OUCHb YSI3BU-
MBI pe3epByap ¢ JKUBBIMU TIOABMH. KOHEYHO, IIpU pacceleHnd TeHOMOB
o BceneHHo#t HE0OX0IMMO TEM MM MHBIM CIOCOOOM PEIINTH KOJIOCCANIb-
HO CJIO’KHYIO 33/1a4y «PacHedaTKy» TOTOBBIX JIIOAEH B KOHIIE My TEIIECTBHSI.

TyT BO3HHKAET OJUH JOCTATOYHO TITyOOKHH (QHIOCOPCKHUA BOIPOC.
C onHOI CTOPOHBI, BCE JKUBOE CTPEMUTHCSI PA3MHOXKHUTH U PACIPOCTPAHUTh
cBOM reHerndeckuit Matepuan. C Apyroif CTOPOHBI, ISl JTFOAEH, BEICOKOOP-
TaHU30BAaHHBIX JKUBBIX OPraHU3MOB, OOJANAIONIMX pPa3yMOM, 3a4acTyIO
Ba)KHEE OKa3bIBACTCs Y)K€ Pa3MHOXKHUTH U OCTABUTH OYJIYyIIUM HMOKOJICHUSM
CBOU MBICJIM — TUIOABI PabOTHI X MO3Ta, KyJbTypHbIH ciex. Takum oOpa-
30M, YTO MBI OyJleM CUMTaTh 3acelieHHeM M OCBOeHHeM BceseHnHol ckopee:
pacnpocTpaHEHHE TEHOB MIM HOCUTENEH JyXa U 04aroB pasyMa.

Ho MoxHO 1 oTpeIBaTh OAHO OT Apyroro? PuckHeM BBICKa3aTh
MIPEIIOI0KEHUE, YTO MOXKHO. [IprdeM HOCHTENIMU €JUHHI] YETOBEYECKOTO
IyXa ¥ pasyma MOryT ObITh MammHbl. [Ipupona Hamero «SI» Taxxke mare-
puanbHa, KaK W JHEPrUs, NPUBOIAIIAs B JABWXXCHHE JAETald MaIIWHBL
«I» — 370 TO *KE camoe AeKTpuuecTBO. CIIOHTaHHBIN, CaMOIOAEPKUBA-
€MbIil KBa3UXAOTUYECKHUIl 3JIEKTPUUYECKHUM MpolecC B CTPYKTypax Mo3ra u
HEPBHBIX BOJIOKHAaX IO CYTU M ecTb Hauie «S». Bompoc o mpupone «SI»
Hay4YHO IIO3HaBaeM. A eCJIM 3TO Tak, TO TAKOIO PoJia YHUKaJIbHbIEC CTIOHTAaH-
HBIE JJIEKTPUYECKHE MPOLECCHl MOXKHO OYJET BOCCO3AaBaTh MCKYCCTBEHHO
B KaKHMX-TH0O CJIOXHBIX (ppakTanbHbIX HaHOCTPYKTypax. Takas Maiuna
oco3HaeT ceds Kak «SI», kak nuuHOCTh. HaneneHHble pasymMoM MarinHbBI
MOTYT CTaTh HEOOXOANMBIM 3JEMEHTOM M TEXHHYECKHM CPEACTBOM Oymy-
1ero ocBoeHus BeenenHnoi.

NPUMEHEHUE MATEMATUYECKHUX MOJIEJIEM
IIPU OTPABOTKE NIOCAJIKU ABTOMATHYECKHUX
KOCMUMNYECKHUX AINIITAPATOB HA 'PYHTbBI HEBECHBIX TEJI
C.IL. bycnaes

[Ipu oTrpaboTke MOCanKH aBTOMAaTHYECKHX KOCMHYECKUX alllapaToB
(KA) Ha rpyHTBI HEOECHBIX TeJ IIMPOKOE MPUMEHEHHE HAXOISAT MaTeMaTH-
YeCKHe MOJIEIH, YTO 00YCIIOBICHO HENIBIM PSIOM MPUYHH:

— HEBO3MOKHOCTBIO TIOJTHOTO BOCHPOHU3BEACHUS PEAbHBIX OKpY¥Ka-
IOLUX YCJIOBUHM Ha 3emiie;

— OTCYTCTBHEM HCUEpIbIBaIOIIel MHOOPMALMHM O PEAIbHBIX OKpY-
KAIOMIMX YCJIOBHMSX HAa HEOECHOM Telle, Ha KOTOPOE IUIAHUPYETCS COBEp-
LIUTh NOCAKY;
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— BBICOKOH CTOMMOCTBIO (DH3UYECKUX IKCIICPUMEHTOB IPU dKCIEPH-
MEHTaJbHOI 0TpaboTKe mocagku aBTomatndaeckux KA Ha 3emure.

B Ha3eMHBIX YCIOBHSAX NPOOJIEMaTHYHO BOCIIPOM3BECTH pEalbHOE
yCcKopeHHne cBOOOIHOTO MaJeHus, KoTopoe Oyner mpu mocanke Ha Dobdoc,
Ha acTepOWbl, KOMETHl 1 MHOTHE Ipyrue HeOecHble Tena. bonpmme mpo-
0JeMBI MOTYT TaK)k€ BO3HHKHYTH IPH BOCIIPOHM3BEACHHH BBICOKOTO aTMO-
chepHOrO JnaBieHUs, HMeromierocss Ha BeHepe, mnpu (u3NUECKOM
MOJIETTMPOBAaHNH (PU3NKO-MEXAHUIECKUX CBOMCTB BHE3EMHBIX I'PYHTOB.

Crenyer 3aMeTUTh, YTO B LIEJIOM PSJE CJIy4aeB HAlIM 3HAHUS O pe-
IBHBIX OKPY’KAIOLIUX YCIOBHUSIX Ha HEOECHOM Telie, Ha KOTOpPOE IUIAaHUPY-
eTcsl IIocajika, HOCST TUIIOTETHYECKUH XapakTep. B cBsi3u ¢ 3TUM BO3HUKaeT
HEOOXOAMMOCTb BOCIIPOM3BEICHUS Ha 3eMJle HECKOJIbKHX BapUAHTOB I'MII0-
TETUYECKUX HAOOPOB YCJIOBHI BHEIIHEW cpelnsl B palloHe MOCAIKH, 4TO
YBEJINYUBACT CIIO)KHOCTU UX Ha3eMHOM (DM3HYECKOI peann3ayu.

Bc€ 3TO mpHBOIUT K BBICOKOW CTOMMOCTH HM3TOTOBIICHHS HCIIBITA-
TENbHBIX CTEHIOB JJIS MPOBEACHUS (H3UYECKUX, TaK Ha3bIBaeMBIX «Opoc-
KOBBIX UCITBITAHUI» ITOCAIKH aBTOMaTHUeckuX KA Ha OBEpXHOCTb TPyHTA.
CozmepxaHHe TaKUX CTECHIOB, X SKCILIyaTalys, a TAKXKe CaMo MIPOBEICHUE
Kaxaoro ¢Qusnueckoro skcnepuMeHta mocaiakun KA compoBoxmaercs
OO0JIBIIMMH (PMHAHCOBBIMHU 3aTPaTaMH.

B cBsi3u ¢ 3TUM UCIOJIB30BaHUE MAaTEMATUUYECKUX MO}IeHeﬁ nocaJgkKu
aBroMaTtnueckux KA Ha BHe3eMHBIE TPYHTBI BO MHOT'UX CJIydasdaX sABJIACTCA
€IMHCTBEHHBIM CIIOCOOOM JIJIsl KOMILIEKCHOTO MOJICIMPOBAHUS BCEX YCIIO-
BUIi OKpYKaroliel cpeapl B paifoHe nocaaku. Takoe MOJEIHPOBaHKE TIPe.-
CTaBJIsieT COOOM NMPOBEICHUE BBIYUCIUTEIbHBIX IKCIEPHMEHTOB, B KOTOPBIX
UMUTHPYIOTCS OKPY)KAIOIME YCIOBUS. AJEKBATHOCTh MAaTeMaTHYSCKUX
MOJIENeH, UX CTENEeHb COOTBETCTBHS PEATbHBIM (DU3HMYECKHM MpOLEeccaM
obecrieunBaeTcss IPUMEHEHUEM COOTBETCTBYIOLIMX AJTOPHUTMOB M KaiuO-
POBKO# 3THX MoJeneil B 6osiee MPOCThIX M NeMIEBBIX HU3HISCKHX IKCIIEPHU-
MCHTax, CriCUaJIbHO NPEAHA3HAYCHHBIX JJId 3TOM JA(SAING

OCHOBHBIE BOIIPOCHI OBECIIEYEHUS
CTABWJIBHOCTU 3HAYEHHU N NIOKA3ATEJIEN
BAKHEWIIUX MIOTPEBUTEJBCKUX CBOUCTB
CO3JIABAEMOM CJIOKHOM MPOIYKIIUU
ADPOKOCMHUYECKOM OTPACJIA
N.B. Annononos, A.B. lenucos, K.JI. [Tantenees, H.M. Xapues

B koHTekcTe ¢ KpaTKUM aHaJIM30M CTAHOBJICHUS W Pa3sBUTUA METO-
JAO0B YHPABJICHUA CO3AaBACMbIX PA3JIMYHBIX CJIOKHBIX HAYKOCMKUX 00BEK-
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TOB (TEXHHUYECKUX, TEXHOJIOTHIECKUX, IIPOU3BOICTBEHHBIX, OPraHU3aINOH-
HO-?KOHOMHYECKHUX W IPYTHX CHUCTEM) B IOKIazne GOPMYIHPYETCS OTUH U3
BO3MOJKHBIX [TOCTATOYHO OOIIMX HAayIHO-METOAOJOTHYECKHX TOIXOIOB K
3agaye oOecrieyeHrs CTaOMJIBHOCTH 3HAYE€HHH IOKa3aTelaeld Ba)KHEHIIHX
notpebuTensckux cBoiictB (BIIC) BHOBB pa3pabaTeiBaeMBIX U (WITH) MOIH-
(UIIPYEMBIX CIIOKHBIX OOBEKTOB M CHCTEM a’pPOKOCMHYECKOW OTpaciy,
MPETCHAYIOIUX Ha POJIb KOHKYPCHTOCIIOCOOHBIX Ha MHUPOBOM PBIHKE BBI-
COKHMX TEXHOJIOTHIA, W3JeNuii, ToBapoB U yciyr. [lomxon mpobieMHO opu-
CHTHPOBaH Ha OOCCIEYCHUE CTAOWIbHBIX 3HAYCHUH OIMPEICIIAIONINX
nokazareseit BIIC co3gaBaemMbIX CIOKHBIX HAYKOEMKUX HU3JEIUI MaIlIMHO-
CTPOMTENBHOTO MPOGUIIA U CPEACTB TexHoJormdeckoro ocHamenus (CTO)
UX MPOU3BOJACTB. M3nmaraercs WHKEHEpHAsT METOJUKA U TPUBOJAUTCS TUIIO-
BOI pacdeT WHTETPaIbHON TOYHOCTH TEXHOJIOTHYECKUX IPOIIECCOB, KOJH-
YecTBEHHas Mepa KOTOPOW XapaKTepH3yeT CTaOWIBHOCTH IIOKasaTeleit
BIIC BeimyckaeMoil poayKIUK.

[pemmosxeH MeTO MCCICIOBAHNS Ka4eCTBa, a TAKKE KOTUICCTBECH-
HOW OICHKH HAaJIS)KHOCTH, MEPHI OTPa0OTAaHHOCTU W CIYKEeOHOH MPHUTOTHO-
CTH M3JICIHH, H3TOTABIMBAEMEIX B YCIOBUAX HEJOCTATOUHON CTAOMIEHOCTH
BpEMEHHOM pa3iaJiki U HEAOCTATOYHON MOJKOHTPOIHHOCTH TEXIIPOIIECCOB.

B noknane akneHTUPYETCs BHAMaHHE Ha OOCYKICHUE CIICIYIOIIMX
OCHOBHBIX BOITPOCOB:

— (opMynupoBKe 001 MPOOIEMbI U MOCTAHOBKE 3aJa4YK UCCIICI0-
BaHMA U obecrieueHus cTabuiabHOCTH mapameTpoB uznennii 1 CTO ux mpo-
HU3BOJICTB;

—aHaNM3 W KIaccH()UKAIUs OCHOBHBIX (DAaKTOPOB, BIHUSIONIMX Ha
CcTaOMIIBHOCTH TAPAMETPOB CO3/IaBACMbIX U3ICIHI U CTIEHAIN3UPOBAHHOTO
TEXHOJIOTHIECKOTO 000PYIOBaHUS IS UX MIPOU3BOJICTB;

— M3J0KEHUIO OOIIEr0 METOJIOJOIMYECKOro IMOAX0ha K 3ajade Hc-
CclIeOBaHUs M oOecrneueHus CTaOWIBHOCTH 3HadyeHnil rokasareneir BIIC
co3naBaembix u3genuit 1 CTO ux mpou3BOJICTB,;

— WITIOCTPAIIMOHHOMY TIPUMEPY THUIOBOTO pacyeTa HWHTErpaTbHON
TOYHOCTH TEXHOJOTUYECKOTO TPOoIecca KaK KOJTUIECTBEHHON MEphI OIICHKH
CTaOUILHOCTH KaueCTBa M3TOTOBICHUS U3IEIIHIA;

— M3JI0KEHUIO METOAMKU aHajn3a KadyecTBa U KOJHUYECTBEHHOM
OIICHKH HAJIeKHOCTH, MEPHI OTPaOOTAHHOCTH M CIYXEOHOH MPUTOTHOCTH
m3nennit 1 CTO ux Npou3BOACTB, U3rOTABIMBAEMBIX B YCIOBHSX HEIOCTa-
TOYHOW CTAOMIIEHOCTH TEXHOJIIOTUIECKUX MPOIIECCOB;

— VBJIOKEHHUIO OOILIMX WTOTOB M PE3YJIBTATOB HCCICIOBAHUS IPO-
Os1eMbI o0OecrieueHust cTabmIbHOCTH 3HaYeHni nokaszareiiel BIIC co3ngasa-
embix u3aenuid 1 CTO ux Npou3BOACTB PAKETHO-KOCMHYECKON TEXHUKH,
MIPEeTEHAYIONIEH Ha POJIb KOHKYPSHTOCIIOCOOHOW Ha MUPOBOM PBIHKE BBICO-
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KHX TEXHOJIOTHH, M3JEeNUi TOBapOB M YCIyr B OirpKaifmeil mepcreKkTrBe
XXI Beka.

KOI'HUTUBHASA MOAEJb MUHUMMUN3ALINU PUCKA
HEIITATHOI'O NAJEHUS OTJAEJSAIONMXCS YACTEM
PAKET-HOCUTEJIEA
B.IO. Kimrorraukos, E.W. Kanaesa

Ilon HemTaTHBIM MNajeHUEM OTHCISAIOIIUXCS YacTel pPaKeThl-
Hocwureneit (OY PH) nonumarot:

— MajJieHue BHE OTBEJCHHOTO paifoHa magenus (PII) OY, compoBox-
Jaroleecst HaHeceHueM yuepoa.

—nageHue B rpanunax PII, compoBoxnaromeecss HENPERyCMOTPEH-
HBIM HaHeceHHeM ymiepba (HampuMep, JEeCHBIM II0KapoM, Pa3pyIICHHEM
00BEKTOB XO3HCTBEHHOW HHPPACTPYKTYPHI U T.1.).

Tounasa onenka pucka HemraTHoro nageHus OYPH mpakrtudecku
HeocymecTBuMa. OOIIETIPUHATHIE METOIUKH OLEHKH PHCKa HEIITATHOTO
nagenust OY oTCyTCTBYIOT.

B Takux ycioBusx 3ajada MOXeET OBITh pellleHa Ha OCHOBE KOTHH-
TUBHOTO TOAX0/a, IPU KOTOPOM MOJAEIUPYETCs aHAJIN3 CUTYyaI[Md HelTaT-
woro maaenuss OY PH skcmepramu. [[ns MojenupoBaHus MOXKET OBITh
HCTIONB30BaH mporpaMMHbli komiuiekc KAHBA, paspabotannsiit A.A. Ky-
JUHWYEM M TpeIHa3HA4YEHHBIN I KOTHUTHBHOTO MOJCIUPOBAHMS LIHPO-
KOT'0 KJIacca CHTYaIMi M3 Pa3IMYHbIX MPEIMETHBIX 00IacTel.

B oCHOBE KOTHMTHUBHOIO MOJAEIMPOBAHUS JIEKHUT MOHATHE KOTHH-
TUBHOU KapThl. Ilo KOTHUTHBHOW KapTOil NMOHMMAIOT 3JIEMEHTAapHBIE Ce-
MaHTHYECKHE KaTeropuu (IpU3HAKH, (akTbl, COOBITHS M T.1.), CBSI3aHHbIE
MIPUYMHHO-CIECTBEHHBIMUA OTHOLICHUSIMU.

K tdakropam pucka npu nageaun OYPH oTtHOCAT:

— KHHETH4YeCKyIo sHepruto nagaromerd OY PH;

— TOKCUYHOCTh OCTAaTKOB KOMIIOHEHTOB pakeTHoro tomiusa (KPT) B
OY PH;

— B3pBIBOMIOKapoonacHocTh octatkoB KPT B OY PH.

OrmeHka pHCKa MPOBOAWTCS B COOTBETCTBUH CO CIEAYIOUINMHU 3Ta-
TTaMH:

— OIIEHKa pUCKa Tnbenu Jroseil B pe3ynbTare B3pbiBa ocratkoB KPT
WM MEXAHUUYECKUX TIOBPEKACHUN;

— OLIEHKA PHCKA yXY/IICHUS COCTOSIHUS 3/10POBb JI0JIEH;

— OLICHKA BpeJia, HAHECEHHOTO OKPY’KaloIIel cpeie.
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KoruutrBHOE MOIEIMPOBAHNE OPTraHU3ALMOHHO-TEXHUYECKHX Me-
poTIpHATHI 0 MUHUMHU3AIMK pucka HemraTtHoro maxeHus OU PH mosso-
JSIeT  OTHECTH K  MEpONpHSTHSM,  OOJajaomMM  HauOOJbIIEH
3¢ EeKTHBHOCTHIO:

1. Ha stame mpoexTupoBaHUs pakeTsl u BbiOOopa m orBenerus PIT
Oou:

— Bb10op PII B HeHaceneHHON MECTHOCTH;

— obecrieueHre HaJIe)KHOH paboThl cucteMbl pasnenenns OY u n3ne-
s,

— ymenslerue Maccel ocratkos KPT B OY;

— ynpasieHue aBrxeHreM OU nocie oTaeneHus oT u3aenus.

2. Cpenu MepOIpUATHH, peaqu3yeMbIX i KakKJoro KOHKPETHOTO
ImycKa:

— BpEMEHHas HBaKyalusl HaceJeHHs (B TOM CIydae, €ClIM OHO Ipo-
xwuBaeT B PII nnm Ha ero rpanumax);

— MOBBINICHUE KadecTBa oOcmykuBaHus MecTa naneHns OY (moBbI-
HIeHne onepatuBHOCTH oOHapyxeHus OY u ee (parMeHTOB, IOBBHIILICHHE
OTIEPAaTHBHOCTH M KAa4eCTBA NPOBEACHHS PaOdOT IO JMKBUAALMN 3arpsi3He-
HUil).

OIIEHKA 3®®PEKTUBHOCTHU NPOEKTHO-
KOHCTPYKTOPCKHMX PELIEHUI IO COKPAILIEHUIO
PA3MEPOB PAMIOHOB INAJIEHUSA OTAEJISTIOIINXCS
YACTEN PAKET-HOCHUTEJIEN
S.T. Hlarpos, K.H. I'abenko, B.}O. Kimonraukos, 1.P. Mckargaposa

K. O. lnonkoBcKkuil B CBOMX TPyAax TEOPETHUYECKU MOKa3aj, CKOJIb
BEJIMKO 3HAUYECHHUE YHEPrO-MacCOBOTO COBEPIICHCTBA pakeThl-HOocuTest (PH)
JUIL OCYIIECTBJICHHS OKOJIO3EMHBIX W MEXKIUTAaHETHBIX moJieToB. Co3maHue
Bce OoJiee COBEPILEHHBIX JIerkux koHcTpykimid PH npuseno (1 Oyner mpu-
BOJANTH B OyAyIieM) K yBEJIHUEHHIO BBICOTHI pa3pylIeHUs Ha (pparMeHTHI
otnenstonmxcs yacte (OY) PH Ha stane crycka B OTBEJCHHBIE paifoOHBI
nagenust (PII) u, kak cieacTBue, BHI3BIBAET HEOOXOMAMMOCTH YBEITUYCHUS
pasmepoB PII. Jlns mapupoBaHus 3TOW TeHACHIMU TpeOyeTcs co3gaHue
cpenctB ymenbienus paccenBanus (CYP) OU Ha ocHOBe MHOXECTBa TPO-
€KTHO-KOHCTPYKTOPCKHX PEIICHHIH.

[[upokoe MHOMXKECTBO BO3MOXKHBIX IPOEKTHO-KOHCTPYKTOPCKUX
pemenuii (ITKP) n paznoo6pasue BunoB CYP (o ¢usndeckoid cyTH) BbI-
3BaJI0 HEOOXOMMOCTh CHCTEMHOTI'O I0JIX0JIa K PEIICHUIO JaHHOHW mpolire-
MBI
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B pabore BrmonHeHa kiraccudukamms CYP. [IpoBenena mateMaTu-
YecKas IMOCTaHOBKa 3aaadn pa3pabotku BuaoB CYP u BrIOOpa omTuManb-
Horo BapuanTa CYP mo gacTHbEIM 1 00001meHHOMY KpuTepusaM. [IpuBeneHs
BapuaHTsl [IKP. Bripaborans! TpedoBarns k CYP.

ZKEHIIUHBI B KOCMOCE
AM. Kupromikus, B.J[. OHonpreHko

50 net Ha3ax BaXKHBIM COOBITUEM MHUPOBOH KOCMOHABTHKH ObUI IEp-
BBl ToJeT B KocMoc Banentunsl BnagumupoBubl TepemikoBodr 16-19
ntoHst 1963 roga. OnHoMecTHBII KocMudeckuii kopabib (KK) «BocTok-6»,
nunotupyemslit TepenikoBoif, coBepuini 48 BUTKOB BOKPYT 3eMJIH, JUIH-
TEJIBHOCTh NOJIETa COCTaBMIIA 2 CyTOK 22 yaca 50 MUHYT.

B.B. TepemkoBa mpoxoauia NOAr0TOBKY K KOCMHYECKOMY TIOJIETY B
JKEHCKO#i Tpymme oTpsana BMecte ¢ XKannoii JImurpuesnoii Epkunoii, TaTs-
ssHoM JmutpueBnoit Kysnenosoli, Banentunoii JleonunoBHoi Ilonamape-
BoH, Mpunoit basnosHo# CosioBbEBOI.

Bropoii xeHIMUHON B KOCMOCE B MHPOBOM M OTEUYECTBEHHOM KOCMO-
HaBTHKe cTana CBeTnana EprenbeBHa CaBuiikas. OHa coBepuIniia JiBa KOC-
muueckux monera (Ha KK «Coro3 T-7» — opOutanshoii craniuu (OC)
«CamoTt-7», 1982 1., 1 KK «Coro3 T-12» — OC «Camnrot-7», 1984 1.). Bo
BpeMmst BToporo nosieta CeriaHa EBreHbeBHaA BIEPBBIE BBHITIOJIHMIIA BBIXO[
B OTKPBITO€ KOCMHUYECKOE NMPOCTPAHCTBO.

Tperbeil yuacTHHIEH KOCMHUYECKOTO MOJETa B HALEH CcTpaHe cTana
Enena Brnamumuposra Konnakosa. OHa Takke BBINOJHMIIA J[Ba MONeTa (Ha
KK «Corw3 TM-20» — opb6urampaoMm komruiekce (OK) «Mwupy», 1994—
1995 rr., MHOTOpa30BOM TpaHCIOPTHOM KocMudeckoMm kopadbm (MTKK)
«ATtmanTtc-19», 1997 r.). E€ mepBrrif moneT mpopomkancs 169 cyrox —
PEKOPIHBINA CPOK MO JUTMTENHLHOCTH JUISl HAIIEH COOTEYEeCTBEHHHIIBI.

Kpome B.B. Tepemxosoii, C.E. Casunkoit u E.B. KongakoBoii B
KOCMUYECKUX TOJIETaX y4acTBOBAIM emle 53 KeHIWHBI U3 7 cTpan (Ha |
staBapst 2013 rona). Camnm Paiin — mepBast xenuumHa-actpoHaBT CIIIA
BBITIONHWIIA TTONIeT B cocTaBe dkunaxka MTKK «Yemnenmkep» B 1983 1.,
Xenen apman (BemmxoOputanus, KK «Coioz TM-11» — OK «Mup»,
1991 r.), Pobepra boumap (Kanaga, MTKK «Jluckasepuy», 1992 r.), Kinoau
Angpe-Jled (Ppanmus, KK «Coros TM-23» — OK «Mupy, 1996 r.), Mu Co
En (IOxuas Kopes, KK «Cowo3-TMA-11» — Mex/yHapoiHas KocMuYe-
ckas cranuust, 2008 r.), Jlio SIn (Kuraiickas Hapoxnas PecnyoOnmka, KK
«IsHpwx0y-9», 2012 ., T.€. uepe3 49 net nocne B.B. Tepewkosoii).
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B pasHble roapl rOTOBWIINCH K IOJIETY B KOCMOC B COCTaBE OTpsiIa
HITO «3ueprus», PKK «Oueprus» mmenm C.I1. Kopomesa: Exarepuna
AnexcanapoBHa MBanoBa, Hanmexna JImutpueBna Kynemosa, Hanexna
BacuneeBna Kyxensnas, puna Pynonsdosra [Iponnna. B cocraBe oTpsi-
na HWHcTuTyTa Memmko-Omonmormueckux mpoOmem: [ammHa BacuiseBHa
Awmenpkuna, Tamapa CepreeBHa 3axapoBa, Enena lBanosna JloOpoxBarmm-
Ha, Upuna JImutpuesHa JlaTeimesa, Jlapuca ['puropseBHa Iloxkapcekast.

B 1980-¢ roamstr Ilpesunenr CCCP M.C. I'opbayeB 00BsBUI, YTO
MIEpBBIM B KOCMOce OyJIeT COBETCKHI KypHaJIHCT. BblI 00BsIBICH KOHKYPC
CPear COBETCKHUX XXYPHAIUCTOB, MMOOEANTETh KOTOPOTO MOJIETHT B KOCMOC.
B uncne moGemureneil 3TOro KOHKypca Npolula MOJArOTOBKY K KOCMHYe-
ckomy nonety Ceriiana OkTsi0peBHa OMEIBYCHKO.

B nacrosiee Bpemsa B LIIIK umenu F0.A. I'arapuna npoxoasrt noa-
TOTOBKY K KOCMHYECKOMY IoJieTy poccusHku Enena Onerosna CepoBa u
AmnHa lOpneBHa Kukuna.

CPABHUTEJIbHbIN AHAJIN3 3APYBEKHBIX KOCMHUYECKHNX
AINIITAPATOB PAJIMOJTOKAIIMOHHOI'O HABJIIOJEHUM S,
OCHAIIEHHBIX IIJIAHAPHOM AKTUBHOM ®A3UMPOBAHHOM
AHTEHHOM PELIETKOM
A.B. banues, A.U. Kyaps, .B. MockaTuHses,

ML.IL. Turos, E.®. Toncros

CoBpeMEHHBIE ~ KOCMHYECKHE  alMapaTbl  PaIroJIOKAI[IOHHOTO
HaOmoneruss (KA PJIH) sBusrorcss pa3BHBAIOIIUMCS W IIEPCIIEKTUBHBIM
MHCTPYMEHTOM JUCTAaHLMOHHOIO 30HAMpoBaHus 3emin. Otu KA no3Boss-
IOT BECTH KPYIIIOCYTOYHOE BCEIOTOHOE HAOIIOJCHAE HHTEPECYIOIIIX
paiioHoB 3eMHoOr0 mapa. C MOMOIMIBI0 PaTuoIOKaTOPOB C CHHTE3UPOBAHIEM
areptypbl (PCA) Ha 6a3e akTHBHOW (pa3MpOBAaHHOW aHTEHHOM peEIEeTKOM
(ADAP) moxxHO TONMy4yaTh paavosioKannoHHYI0 HHopmarmio (PJIA) c
BBICOKOJICTAJILHBIM pa3perieHHeM, CTPOUTh MU(POBYIO MOJICIL MECTHOCTH
u penbeda, OTCIEHKUBATh N3MEHEHUS] 0OOCTAHOBKH, M3MEPSATh HAIlpaBJICHUE
U CKOPOCTh IBIKEHUS TIOJIBMKHBIX OOBEKTOB U T.II.

Benymue mupoBbie epikaBbl UMEIOT B CBOEM apceHalle MoJa00HbIe
CHUCTEMBI, pa0dOTAOIIUE B PA3JIMYHBIX JUANAa30HAX 3JIEKTPOMATHUTHOTO W3-
nmyuenust. Hanbonee nzBectHole cpenn HuXx — COSMOSkyMed (Uramus),
TerraSAR-X/TanDEM-X (T'epmanust), RADARSAT 2 (Kanana). B mokna-
Ji¢ TIPUBEICH CPAaBHUTEIBbHBIN aHANN3 3TUX cucTeM. [loka3aHbl OCHOBHBIE
MPEeUMYIIECTBA M HETOCTATKU KaXHoH 3 Hux. [IpoanammsupoBaHbl TpeOo-
BaHUS K KOCMHYECKOH IIaThopMe W BOSMOKHOCTH JOCTIIKCHUSI 3aJJaHHBIX

239



XapaKTepPUCTUK Ul OTEYSCTBEHHOW HPOMBINUICHHOCTH. IIpoBeneHo umu-
TallMOHHOE MOJENHPOBAHHE OCHOBHBIX IIOKa3aTelell KadecTBa paIroJioKa-
IUOHHOM MHGpOpMAaMM W TPUBEICHO CpaBHEHHE C O(QHUIHAIBEHO
3asBICHHBIMHU JTAHHBIMH.

Ha ocHoBe amanm3a TeHmeHmmi pasutus 3apyoexxasix KC PJIH
HPEIUIOKEHA CTPATET Ul U KOHLEIHS CO3aHuUsI OTCYECTBEHHON CUCTEMBI.

®OPMUPOBAHUE CXEMHO-TEXHUYECKHUX PEIIEHUI
ABTOMATHUYECKHX ILIAHETOXO/IOB
JIJISI IIJTIAHET C IOHUKEHHOM 'PABUTALIMEN
B OBECIIEYEHUE MAKCUMYMA IOJIE3HOM HAT'PY3KH
A.M. Kpaiinos, B.A. Boponuos

B pabote nccnenyercs 3anaqa GOpMHUPOBAHUSI CXEMHO-TEXHUIECKUX
penreHnii aBTomMarudeckoro mocagouHoro komruiekca (IIK) mianeroxona
(TIIX), cocrosmero u3 IIX u cucremsl BBoaa ero B aeticteue (CBJI). Pemre-
HHUE JaHHOH 3ama4dm mo3BoiseT npu paspabdorke IIK Ha paHHHX cramusax
MIPOCKTUPOBAHKS YYECTh B3aMMO3aBHCHUMOCTH OTICIBHBIX DEIICHHUH s
BBOJIa B jeiicTBue M (yHKIMOHUpoBaHus [1X, 4To pacmmpser KonuuecTBo
paccMaTpUBaeMBbIX JAJIS BBINOJHEHHS MHCCHU CXEMHO-TEXHHYECKHUX pelle-
nuii [TK. KonmuectBo paccmarpuBaembix perrenuid I[TKIIX Bnwusier Ha 3¢-
(eKTHBHOCTh pa3paboTKH, B TOM YHCJE 10 KPUTEPHIO OTHOCHTENILHOI
Macchl one3Hoi Harpysku (ITH).

[MpoBenen ananm3 obnacTH mccienoBaHMsA. Ha oCHOBE HaHHBIX IO
orpaboranubiM u3genusM («JIynoxomapi-1-2», «LRV-1+3y», «IIpOII-M»,
«IIpOII-Dy», «Sojournery, «Spirity, «Opportunity», «Curiosity») u mep-
CIEKTHBHBIM IUIaHeTOXoHaM (Mummiickuit muHUpOBep, «BJI», «ExoMars
rover», Poeep KA «Jlyna-Pecypc-2», «ATHLETE», «Small Pressurized
Rovery) npemroxkeHa ux knaccudukanus. Paspaborana marpuma mpobiem
cucrem [1X u CB/] no ocHoBHBIM 3Tanam ¢yHkiponupoanus [TKITX.

Pazpabotana Meroauka, MO3BOJIIONAs (OPMUPOBATH CXEMHO-
TexHu4eckue pemreHus apromarndeckoro ITKIIX mms mmaHeT ¢ moHMKeH-
HOW TpaBUTanMeil B obecrieueHrne MakCUMyMa OTHOCHTeNbHOH Maccel [TH.
Brumn mpuHATE cXeM000pa3yonye MPU3HAKH, TO3BOJISIONINE ONPEIEIUTh
KOJINYECTBO BAPHMAHTOB B3aWMOCBS3aHHBIX CXEMHO-TEXHHUECKUX PEIICHUN
IIX u ero CBA. Kaxzplil mpu3HaK XapaKTepU3yeTCsl ONPEIEIEHHBIM KOJIH-
YEeCTBOM BapHaHTOB BO3MOXKHOM peaiM3allii M HeceT B cede CBOM JI0CTO-
MHCTBAa M HepocTaTku. Ha ocHoBe MeTojga NEKOMNO3MLIMH U METoja
OrpaHMYEHUI pa3paboTaHbl aJrOPUTMbBI U KOMIUIEKC MAaTeMaTHYECKUX MO-
Jenel, peaaus3yonyx JaHHYI0 METOAUKY.
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Ha ocHoBe pa3paboTaHHON METOAWKH IPOBENEH BBHIOOP CTPYKTYp-
HOW M KOMIIOHOBOYHOH cXeM aBToMatudeckoro I1X ¢ oTHocurensHOM Mac-
coit [TH Hmr =33 qug MepEeMEIIeHHs 0 HEOSCHBIM TeIaM C MOHMKCHHOM
rpasuranueii (Jlyna, Mapc). BeiOpaHbl TeXHHUECKHE PEIICHHUS U OTIpeaesie-
HBI OCHOBHBIE TpoeKTHbIe mapameTpsl [IX. CpaBHUTENBHBIN aHAIH3 pas-
JMYHBIX peXuMOB JBIKeHMSA [IX moka3bpiBaeT 3GPEKTUBHOCTH KOJIECHO-
MPBITAIONIETO PEKUMa TEPEABIKEHIUSI 10 KPUTEPUIO SHEPTETHIECKOH 3¢-
¢dexTuBHOCTH TIpH nepeMerneHny (s JIynsr Ha 20%, 1 Mapca Ha 12%).

BO3MOXKHASI CXEMA MOJIETA KOCMUYECKOT'O
AIIITAPATA C BBIBOPOM MECTA ITIOCAIKHA
U PEAJIMBALIMENA BOKOBOI'O MAHEBPA HA YYACTKE
MMOCJIE OCHOBHOI'O TOPMOKEHUS
A.B. Mapees

B noknage paccMarpuBaeTcsl akTyajbHbBIN B HacTOAIIEE BpeMs Me-
TOJ peaju3aluy MITKOM MOCaJKu Ha MOBEPXHOCTH JIYHBI ¢ MUCMONb30BaHU-
€M B Ka4eCTBE aKTUBHOM ONTUYECKOM cucTeMbl TUna «Jlumap».

B xoxe aHanmm3a naHHOM CXEMbl PacCMOTPEHBI OCHOBHBIE ATAIlbl
MSATKOH MOCaJKu Ha MOBEPXHOCTH JIyHBI.

ITo pe3ynpTaTam NpOBEIEHHBIX UCCIEIOBAHUN MpeAaraeTcs 3aaady
BEIOOpA TOYKH MOCAJKH C TpeOyeMBIM Ka4eCTBOM MOICTHIIAIOIICH MOBEpX-
HOCTH peulaTh HEMOCPEACTBEHHO MEPE] OCYLIECTBIEHUEM MPELM3UOHHOTO
TOPMOKEHUS U TIOCII€ HEr0 — Ha y4acTKe MATKOM MOCaIKu.

B xone ananmza cxembl MOCaJKu Ha OBEPXHOCTH JIyHBI ObLTH pac-
CMOTpEHBI TPeOOBaHMS K M3MEPUTENBHBIM MPUOOpPAM W HCIIOTHUTEIHHBIM
OpraHaM CHUCTEMbI OPHEHTAIIUU U CTAOMIIN3AIINK, TPEOOBAHMS K IPOTPAMM-
HO-QJITOPUTMUYECKOMY OOCCIICUCHHUIO JUI PEUICHUS MOCAIKH B TOYKY, OT-
BEUAMIIYI0 33aJaHHBIM KPUTEPHsIM KadecTBa (HAKJIOH, OTCYTCTBUE
KpaTepoB, KaMHEH U T.11.).

B pamkax pemreHus 3agaddl MpeioKeH HaOOp alIrOPUTMOB YIIpaB-
JIEHUS] IBU’KEHUEM KOCMMYECKOTO ammapara Ha 3Talle CIIyCKa U IMOCaJKH,
KOTOpbIE€ MO3BOJISIIOT OCYIIECTBUTh MaHEBPUPOBAHUE KOCMUYECKOTO armma-
pata ¢ 1enplo o0ecreueHus] IOCaaKd B TOUKY C 3aJIaHHBIM Ka4eCTBOM IO-
BEPXHOCTH.

Ha ocHoBaHuMM NpOBEINEHHBIX HCCIAEIOBAaHUN MpeACTaBiIeHa ABYX-
HUMITYJIbCHAs CXeMa IMOCaJKU anmnapara B 3aJaHHYI TOYKY IOBEPXHOCTH C
MpOBeJIeHuEM OOKOBOTO MaHEBpa Ha 3aKJIIOUUTEIHHOM 3Tare mo uapopma-
[IUM OT aKTUBHOM ONTHUYECKON cUCTeMbl THNA «JIumapy.
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K BOITPOCY O HAUJIYUIIIEM CIIOCOBE ITEPEJAYN
I'PY30B HA KOCMHMYECKUE AIIIIAPATHI 1 IYHHYIO BA3Y
A.O. Maiibopona

CymecTByIOT /Ba OCHOBHEIX cmoco0a mepemadd Tpy30B Ha Oopt
kocmmgeckoro tparcmopTHoro cpeactsa (KTC): 1. 3arpyska KTC mpous-
BOJIUTCSI B NEPUOABI €T0 OCTAHOBOK MJIM ITOKOS, HEHMOABHMKHOCTH OTHOCH-
TeIBbHO TOTIPY304HOM IUlom@aaku; 2). mnepegadya rpy3oB Ha KTC
MIPOM3BOUTCS O€3 ero OCTAaHOBOK, BO BPEMS €TI0 JIBH)KCHHSI OTHOCUTEIBHO
MOTPY30YHOH IIIOIIAIKH.

IepBoIiii coco6 (cTaTHUECKHiA) MOMYYHI HAaHOOJIbIIEE PACIPOCTpa-
HeHue. Bropoit crocob (nnHamudeckuii) Gomee ClI0KeH, HO TAKKe HCIOJb-
3yercst. V3BeCTHBI NPOEKTHI BO3MyHIHO-KOcMuuecknx TC, KOTOpble BO
BpeMs II0JIETa 3aXBATHIBAIOT BO3IYX, BBIICIISIOT U3 HETO KUCIOPOM, CXKH-
KAIOT M aKKyMYJIHPYIOT.

B noknane w3nmararorcst pe3ysbTaThl CPaBHUTEIBHOTO aHANIN3a yKa-
3aHHBIX JOBYX croco0oB 3arpy3ku KTC, n3 KOTOPBHIX ClEmyeT, YTO METO[
nepenaun celpbeBbIX Tpy30B Ha KTC, Haxonsmeecs B ABWKEHHH, T.C. HA
kocmuueckuil anmapar (KA), BeIBeeHHBIH Ha opOuTy, 6ojee mepcrneKkTH-
BEH II0 CPaBHEHMIO ¢ MeTonoM 3arpy3ku yenHouHbix KTC, Tpebyromero
00513aTENBHOTO ralleHusi OpOUTaIbHOM CKOPOCTH M crycka. lomydyeHHbIe
JTAaHHBIE TIO3BOJIAIOT OTHECTH JUHAMUYECKUH crocol mepenadu rpy3oB Ha
KA K «IIpOpBIBHBIM TEXHOJOTHAMY, pean3alIiisi KOTOPBIX 00ECIIEUHT Jallb-
HEWIIMH Mporpecc KOCMOHABTUKM BBHAY MHOTOKDATHOTO COKpAICHUS
TPAHCIIOPTHBIX 3aTPaT. ITO MPEUMYIIECTBO 0OECTIeUnBaETCs:

— MCKJIIOYEHHEM OECIOJIe3HOI0 Pacxojia 3HEPTHH Ha pasroH M TOp-
moxxerune KTC;

— BO3MOXHOCTBIO IPUMEHEHUS DJIEKTPHUYECKOTO PAKETHOTO JBHIa-
TEJS C BBICOKMM YIIENbHBIM UMIyIbcoM (15—75 km/c).

[Mpu nuHaMuuYecKOM crocoOe 3arpy3KH 3aTpaTbl pabodero Tejia co-
kpamiatorcst 1o 0,1-1 kxr/kr rpysa, nocrynusiiero B KA, Toraa kak npu cra-
THYECKOM CIOcO0€ 3aTpaThl PaKeTHOTO TOIUIMBA COCTABIAIOT 30—50 Kr/kr
10JIE3HON Harpys3KHu.

Pe3ynbraThl MCCIeOBaHUN MOTYT OBITh MOJIE3HBI JJIsl KOPPEKIHH H
MIEPEOIIEHKN MMEIOIINXCS MPOTHO30B PA3BUTHS KOCMUYECKOHW NeATEIHHO-
CTH.
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SAIUTA KOCMHUYECKHUX AIIIIAPATOB
OT UCTOYHHUKOB MOIIHOI'O CBY U3JTYYEHUS
B.A. Tpuwkus, A.A. ITo3un

3a roxer, npomenamue mocie co3ganusa K.O. [IHONKOBCKNM Hay9IHBIX
paboT Mo OCBOEHHIO KOCMIYECKOTO MPOCTPAHCTBA, KOCMOC IPOYHO BOIIEN
BO BCE BakKHBIE c(hephl 4eIOBEUECKON AESATENbHOCTH. 3a MOCIeIHee Jecs-
TUJIETHE 3HAYUTEIHFHO BO3POCia HACHIIIEHHOCTh KOCMUYECKOI0 MPOCTpPaH-
CTBa CaMbIMHU DPa3JIMYHBIMM KOCMHYECKMMU allapaTaMu, CO3JAIOLIUMH B
OKpYXKarouleil cpefie MeKTPOMArHuTHbIE MOJS B IIMPOKOM JUAIa3oHe Ya-
CTOT M Pa3IMYHOM MHTEHCUBHOCTH. YBEJIMYUIOCh U YUCIO UCTOYHHUKOB B
BBICOKOYACTOTHOM paJuOuana3oHe. 3HAUYUTCIbHYI0 Mpo0IeMy MpecTaB-
ns110T Motaeie CBY ucToyHuKH.

ObecnieunTh HaNEKHYIO 3alIUTY OT MOITHOTO BHemHero CBY u3iy-
YEHHs] 3HAUYUTENBHO CIIOXKHEE 10 CPABHEHUIO C JJIMHHOBOJHOBOM YacCThIO
crekTpa. 1o TpeOyeT MPOBENCHHS ILEJOro KOMIUIEKCAa MEpPOIPHUSITHH,
HaIpaBJICHHBIX Ha MEPEKPBITUE OCHOBHBIX MyTell NpoHukHOBeHUs CBY
U3IYYCHUS, KOTOPBIMH SIBIIIOTCSI, TPEXIE BCET0, aHTCHHO-(QHIICPHBIC
YCTPOMCTBA, CUTHAJIbHBIE U MUTAIOLIUE JIMHUM, PA3IUYHbIE OTBEPCTHS, 1e-
JIM ¥ IpyTUe HEeTJIOTHOCTH B DKpaHaX.

B mocnennee BpeMsi 3HAUUTENBHO YCHIWJIACH BOCIPHUUMYUBOCTH K
3JIEKTPOMArHUTHBIM TIOJISIM B CBSI3M C MHTEHCUBHBIM NIPUMEHEHHEM Ha KOC-
MHUYECKHX allfapaTax pa3IudyHOW HU(PPOBON TEXHHKH, BeChMa YyBCTBH-
TeTbHOW K BO3MYIICHHSM HWMITyJLCHOTO XapakTepa. B  mporecce
COBEPILEHCTBOBAHMS JJIEKTPOHUKU YBEJIMYUBAETCS CTENEHb HHTErpaluu
MTOJTYTIPOBOTHUKOBEIX MHUKPOCXEM, CHIDKAIOTCS YPOBHH PaboumX Harmpsike-
HUW ¥ MOIIHOCTEH, YTO HA MOPSAKH MOBBILAET YSI3BUMOCTb K BHEIIHUM
3JIEKTPOMArHUTHBIM BO3JIEHCTBUSIM.

B Hambounpmieil CTeeHH YYBCTBUTENBHBIMA K TAKOMY H3ITYYICHHUIO
OKa3bIBAlOTCS MHTErpalibHble MHUKPOCXEMbBI Ha OCHOBE MOJYIPOBOJIHUKO-
BBbIX pu6OpoB. Ilox neiicTBHEM CHIBHBIX 3JIEKTPOMAarHUTHBIX TOJEH Bele-
CTBO TIOJIYIIPOBOJAHWKA MEHSET CBOM (DHU3UKO-XHMHUYECCKHE CBOMCTBA,
MPUBOJS K HEOOpAaTMMOMY WJIM BPEMEHHOMY HapYyHICHHIO PabOTOCIOCO0-
HOCTH JIHOO K TIOTEpe anmaparypoil 4acTw BhIMOIHAeMBIX (pyHkmmii. Cre-
MeHb  BOCIPHUUMYMBOCTH MHKPOCXEM  3aBHUCHUT OT  apXUTEKTYpPHI,
MIPUMEHIEMBIX KOMIIOHEHTOB, MaTepUalOB, TEXHOJOTHH H3TOTOBIECHUS H
JpYyrux (hakTopos.

B cBs13u ¢ 3TUM OJHOW M3 BaXKHEHINUX 33724 KOCMHYECKOTO MPHOO-
POCTPOCHHS SIBIISICTCS MOBBIICHUE YCTOMYUBOCTH HAWOOJEe BaKHBIX KOC-
MHUYECKUX alllapaToB W CUCTEM K MOLIHBIM 3JIEKTPOMArHUTHBIM
BO3JICHCTBHUSIM.
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B nacrosmeii pabote, onrpasch Ha HHPOPMALINIO U3 U3BECTHBIX HIC-
TOYHUKOB, TPOTHO3UPYIOTCS HANpPABICHUS Pa3BUTHA CPEICTB MOIIHOTO
CBUY m3ny4yeHns1, OLEHUBAIOTCS BO3MYIIAONINE (PAKTOPHI OT HEro M Ipe-
JIararoTCs CIIOCOOBI 3aIUTHI OT JAaHHBIX BO3IEHCTBUI.

METOAUKA OIITUMU3AIIUA TIAPAMETPOB
MOJIU®UKALIMNI JETATE/IbHBIX AIIIIAPATOB
C PEAKTUBHBIM JIBUT'ATEJIEM HA TBEPJIOM TOIIJIMBE
O.B. KoBasneBckas

[lpu peanmuzanmu mpoekTa cO3JaHUsl HOBBIX J3(P(EKTHBHBIX JeTa-
TenbHBIX ammapaToB (JIA) ¢ pakeTHBIM JABHTaTeieM TBEPAOIO TOIUIMBA
(PATT) mpoBOIUTCS KOMIUIEKCHBIN aHAIIN3 MIPOSKTHRIX H KOHCTPYKTOPCKO-
texHonornueckux pemennid (KTP) ¢ menpio BeIOOpa parMoHANBHBIX Tapa-
METPOB co37aBaeMoil TexHUKH. CO31aHHe COOTBETCTBYIOIIMX METOZOB U
MOJENeH Al TPOBEICHMS TAKUX MWCCIEIOBAHMH MPEACTABIACT BaXKHYIO
HAaYYHYIO M IPAKTHYECKYIO 3a7ady.

B noxmazne mpuBOAMTCS MOCTAHOBKA 337aYH KOMIUIEKCHOTO aHalIN3a
napametpoB JIA. PaccmaTpuBaroTcsi 0COOEHHOCTH ajropuTMa JByXYpOBHE-
BOIl cOrTacOBaHHOW ONTHUMM3alIMU MapaMeTpoB JIA u 3aMeHsIeMbIX MOACH-
CTeM, MPOBOAMTCS COTJIACOBAHHAS ONITHMU3AIIMS IapaMeTpoB oOobekTa (JIA)
B 11eJI0M U mojicucteM JIA (pa3roHHBIX OJIOKOB). AHAJIHM3 MOKA3bIBAET, YTO B
TAKOM CJIydae MOXeT ObITh peann3oBaH A(GQEKTUBHBII alrOpUTM IOHMCKa
palMOHANBHEIX TapaMeTpoB Moaudpukanuii JIA ¢ yderom ocoOeHHOCTEH
MIPOEKTHO-KOHCTPYKTOPCKUX PEIICHNH ISl 3aMEHSIEMBIX TIOJICUCTEM.

[IpencraBneHsl MOJENH Ul MCCIEAOBAHUS TEPCHEKTUBHBIX JIA U
nx moxudukanuii, ocHameHHbXx PATT. [IpuBomsaTcss MOAeNH A OLEHKH
MacCOBBIX, TI'€OMETPHUYECKHX XapaKTePUCTHK, MOJENN i MPOEKTHO-
0aJUTMCTHYECKOTO pacyera Tpaekropuil mepcrektuBHbIX JIA ¢ PATT, a
TaK)Ke€ MOJIEIH JUIsl OIIEHKH CTOMMOCTH pa3paboTKu W mpou3BojacTBa JIA.
Hcnonp30BaHue TakuX MOZENEH IO3BONAET OMPEACINTh PaIOHAIbHBIE
XapakTepUCTUKH Moguduxanuii JIA npu HanUYINKM OTPaHUYECHUI.

JlaHbI pe3yibTaThl MCCIENIOBAaHMUSA XapaKTEPUCTHUK MEPCHEKTHBHBIX
Monudukanuid pakersi-Hocutens (PH) ¢ PATT, mpuBoaarcs pe3ymnbTaThl
CPaBHUTENBHOTO aHAJN3a XapakrepucTuk moaudukannit PH, xotopsie co-
37al0TCSl HA OCHOBE 0azoBoro oowekra (6azoBoro JIA) mpu M3MeHEHHH
Harpy3ku Ha cucremy. OmpeneneHsl JOCTHKUMBIE TaKTUKO-TEXHUYECKHE
xapakrepuctuku PH, coznanHoii Ha ocHoBe 6azoBoro JIA (kak moauduka-
ust JIA) B ciryyae, KOT/ia HCIOJIB3YETCsl JONOIHUTEIbHBINA pa3rOHHBIN 00K
IV crymenu (Pb 4) ¢ PATT.
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Ha mozenpHOM mpuMepe pacCMOTPEHBI BOIPOCH COTJIACOBAHUS
MIPOEKTHBIX PEIICHUH NpHU peanu3alid JBYXYpPOBHEBOM COIIACOBAaHHOM
ontumu3anmu napameTrpoB JIA u 3amensiembrx noacuctem (Pb 3). 3a cuer
HaNnpaBJICHHON aJanTaliy MPOEKTHOH MOJIETH BEPXHErO ypPOBHS (MOIEIH
OLIEHKH MAacChl) 00ECHEUNBACTCSA COTIACOBAaHME MPOCKTHBIX PEIICHUH MO-
mupukanmu PB (i-# ypoBeHb ympaBneHus paspabOTKOW) M 3aMEHSEMOM
noacuctemsl (PB3).

IIpn nBYXypOBHEBOH COIVIACOBAaHHOM ONTHMHU3ALMU MapaMeTpoB
o0wexTa B 1enoM (Momupuranum JIA) u 3amensemoir moxacuctems! (PB)
BO3MOJKHO OIICHHTH BimsHHE ocobeHHocTeid KTP moncucrem Ha Xapakre-
puctuku JIA 6e3 pacmmpeHus: IPOSKTHOW MOJIEIA BEPXHETO YPOBHS, HANTH
pannoHaIbHbIE XapaKTePUCTUKH rojcucTeM JIA Tpu JUHAMHUKE U3MEHEHUH
BHEIIHUX CBSI3EH.

CUCTEMHBIN AHAJIA3
N KOHCTPYKTHUBHBIE OCOBEHHOCTU NIPOEKTUPOBAHU S
BEHEPUAHCKOI'O HCCIIEJOBATEJBCKOI'O 30HJIA
C.A. Yanos, C.I'. OpaywuH, A.B. Ponuonos, M.T'. JloxmaToBa

JnurensHOE HCCNeoBaHHE aTMOC(epbl M MOBEPXHOCTH IUIAHETHI
Benepa sABIAI0OTCS 3aTpyJHUTEIBHBIMU B IEPBYIO OYEPEb 3a CUET CIOKHBIX
BHEIITHUX YCJIOBHH: BBICOKOM TeMIepaTypsl U naBieHus. Hanbonbiee Bpe-
Msi (DYHKIMOHMPOBaHMS B aTMoc(epe IUIaHEeThl ObUIO JAOCTUTHYTO a’3po-
CTaTHBIMU 30HJaMH KOCMHYECKOTO ammapara «Bera» (OKOJO JBYX CYTOK).
OO00JI04KH a3pOCTATOB HAMNOJHSINCH TEJIMEM, W a’POCTaTHbIE CTaHIUH
npeidoBaay B 00Ja4HOM Ci10€ aTMOC(epsl Ha BBICOTE MPUMEPHO 55 KM
MOYTH B «3EMHBIX» ycioBUAX. OHM MpPEKpaTHIN CBOE CYIIECTBOBaHHE
TJIaBHBIM 00pa30M H3-3a yTEYeK raza M OrpaHHYEHUH, CBA3aHHBIX C SHEPTO-
obecrieueHneM.

B Buzy aTOrO0 OBUT NPEIIOKEH TNIAHNPYIOMHHA 30HA «Berponém» s
TIPOBEJICHNUSI KOMITJIEKCHBIX Hay4HBIX MCCIIEJOBaHHN B arMocdepe Benepsr
B IIpoliecce JUIMTENbHOTrO apeilida. «Berponér» apelidyer B armochepe
IUTAaHETHI 3a CYET MCHOIb30BAHUS adPOJMHAMHUECKOTO YCTPOICTBA, KOTO-
poe mpencraBisieT co0OH aBTOHOMHYIO CHCTEMY JIECAHTHOI'O armapara
(JA). IIpunnun nelcTBUs IUIAHUPYIOLIETO 30H/a 3aKJII0YAeTCs B HUCIIOJIb-
30BaHMM BHEIIHUX YCJIOBHH Ha IJIaHETE, a UMEHHO, HAIWYHS OCTOSHHOTO
U CHJIBHOTO BETpa, a TaKKe TPaJHeHTa BETpa M3MEHSIOMIET0CS MO BBICOTE.
Kpome Toro, mcrons30BaHNe «BETpSKa» Ha 30HJIE MO3BOJSET O00ECIICYHTH
JOTIOJTHUTENBHON YHEPTHell KOMIUIEKC HAy9HO-CITyKeOHOH anmaparyphl.
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PaccMaTpuBaeTcss BO3MOXKHOCTh pa3MELICHHUs 30HIAa B «0a30BOMY
CIyCKaeMOM armapare aHaJOTHYHO TOMY, KaK pa3MEIIalCsi adpOCTaTHBIN
30H]] B CITyCKaeMOM aIlfnapare KOCMU4eCKoro armapara «Beray.

lonpmona atMocgepHOTO 30HIAa MOXKET OBITH CKOHCTPYHPOBaHa TaK
ke, KaK U TOHJI0Ja BEHEPHUAHCKOTO a’pOCTATHOTO 30HA MM MOTYT OBITh
HCIOJIb30BaHbI TEXHUUECKHE PEIICHHS, PENIOKECHHbIE B TpoekTe «Mapcu-
AHCKHIA a’pocTary. [Ipu 3TOM, €CTECTBEHHO, TOIKHBI OBITH PEIICHBI HOBBIC
HAYYHO-TCXHUYCCKHE 3aaUH:

— o0ecrieueHUe TEICBU3HMOHHON ChEMKH TIOBEPXHOCTH ILIAHETHI
(HaxomsICh HIDKE 00JIAYHOTO CJI05);

— obecrieueHue yIpaBICHUs BBICOTOH nperida atMmochepHOro 30H1a
(HampuMep, cucTeMa pa3MaThbIBaHHUS U CMAaTBhIBAHUS TPOCA, COCTUHSIONICTO
JIBE a’pOJMHAMHYECKUE TMOBEPXHOCTU ISl PEryJIMPOBAHUS PACCTOSHUS
MEX]Ty HUMH).

EcTh HEOOXOAUMOCTh PACCMOTPEHHSI HECKOJIBKUX BAapHAHTOB JHEP-
roobecrieyeHus 30H/1a.

B 1okiane npuBeneHbI: CUCTEMHBIH aHAIHM3; MaTeMaTH4ecKas Mo-
JIeTb AUHAMUKA aTMOC(EPHOr0 30H/1a; KOHCTPYKTUBHBIC PEIICHHS M BO3-
MOJKHBIH COCTaB BEHEPUAHCKOTO aTMOC(EpPHOro 30Ha.

MPOTHO3UPOBAHUE MMPOPBLIBHBIX HAIIPABJEHUI
B TEXHUKE U TEXHOJOI'MU MEXK3BE3JJHOI'O MOJIETA
A.N. Ka3zpiknn

VYBenuueHne MacmtaboB NPOHUKHOBEHUSI B KOCMOC B OyJyIieM mo-
TpeOyeT CO3JaHusl KauyeCTBEHHO HOBBIX TPAHCIIOPTHBIX KOCMHYECKHX CH-
cTeM ¢ OeclpeneleHTHO BBICOKUMH TEXHHUECKMMH XapaKTEPUCTHKaMH.
VIMeHHO TpaBuTaLUsl B IEPCIEKTUBE MOXKET CTATh TEM MOIIHBIM CPEICTBOM
«OOpBOBI C MPOCTPAHCTBOM M BPEMEHEM», KOTOpOE 00eCHedHT YeroBeue-
CTBY NPOPBIB B JAIBHUM KOCMOC. AKTUBHOE 3aJIeHiCTBOBAHNE TPaBUTALIUH B
JBIDKUTENAX KOCMUYECKHUX Kopabiel OyneT o3Ha4daTh KaueCTBEHHBIH CKa-
YOK B UX Pa3BUTHH M NEPeXo] K MPHHIUIHAIHHO HOBBIM TEXHOJOTHAM IIe-
pPeABMXEHHS B TPOCTPAHCTBE, OTKPHIBAIOIIMM HOBYIO 3Py OCBOCHHUS
KOCMOCa — 3Py MEXK3BE3IHBIX TTOJIETOB.

CBoiicTBa rpaBUTAIIMOHHOTO MPUBOAA U3yYaINUCh ABTOPOM TIPH TEO-
PETUYECKOM MOJEINPOBAHUM MOOWIBHBIX JUHAMHYECKHX CHCTEM C KOM-
MaKTHBIM KOHLIEHTPAaTOM MacChl U MOJEBOH CTPYKTYPHOH CBS3BIO.
PesynbpraTom 3TOTO MCCIIEIOBaHMUS CTaIa KOHIENIUS KOCMHYECKOro Kopao-
151 «['paBuranmonnsiii Tangem» (I'T). B kauecTBe KOMIAKTHOTO KOHIIEHTP-
aTa Macchl pacCMaTpUBAIUCh MaJlOMAacCHBHBIE UEPHBIE IBIPBI C MaccaMu
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nopsimka 10"°-10%° kr. Ha ocHOBe Ka4ecTBEHHOrO aHATM3a M PACYETHOTO
MOJETMPOBAHMS OBIJIO TOKAa3aHO, YTO BEIMYMHA 3KCTPEMAalbHBIX YCKOpE-
HUN NUIOTHpPYeMbIX cucTeM Tuma I'T orpaHuyeHa TOJIBKO MPUIMBHBIMU
CHUJIAaMH W MOYET HOCTHUraTh 10°-10° m/c? 6e3 BO3HUKHOBEHHMS 3arpeennb-
HBIX TIEPErpy30K B KOCMHYECKOM Kopabie. DyHIaMEHTalIbHBIE CBOMCTBA
TPaBUTallMM MOTCHIHAINBHO Ha#elsaoT I'T KOMIUIEKCOM YHMKaJIbHBIX Ka-
YeCTB:

— Oe3BIHEPLUIMOHHBIM MPUHIUIIOM JBIKCHUS;

— MHBapHaHTHOCTBIO TEMIIa BPEMEHH B 3€MHOI M KOpaOenbHOH CH-
cTeMax OTCUETa;

— HEPaKETHBIM (PU3NYECKUM MEXAHU3MOM YCKOPEHHUSL.

O6T)CZ[I/IHGHI/IG 3TUX TpéX COCTaBJIAKONIUX B CAWHYIO TEXHOJIOTHIO
JBIDKCHUS IPUBOJUT K KapIMHATEHOMY COKPALICHHUIO POAOJDKUTEIBHOCTH
MIPOCTPAaHCTBCHHBIX MEPENETOB M, KaK CIEACTBHE, K HEOTPAaHHICHHOMY
pacmpeHuio cepbl MOTEHIHUATBLHOTO TPOHUKHOBEHHS UYEJIOBEYECTBA BO
Bcenennyto.

IlepcnieKTUBHBIA M BHICOKOTEXHOJIOTHMYHBIN mpoekT I'T npeanonara-
€T HCIIOIb30BaHNE B €TI0 JIBUTATEIBHON cHCTeME (PM3HUYECKHUX IPOIECCOB C
CaMbIM BBICOKHMM YPOBHEM BBIJACJICHHA SHEPTUNU — KBAHTOBOI'O HMCHIAPCHUA
MaJIOMaCCUBHBIX YEPHBIX AbIP. [l MPOU3BOJACTBA UCKYCCTBEHHBIX YEPHBIX
JOBIp C HEOOXOMUMBIM CIIEKTPOM Macc MOTPEOYIOTCS YCKOPUTEIbHO-
HAKOIMUTECJIbHBIC KOMIIJICKCHI HOBOT'O IMOKOJICHHUA, 110 CBOMM XapaKTCpUCTU-
KaM Ha MHOTO IMOPSIIKOB IIPEBOCXOJAIIME bobIION aipOHHBIN KOJUIalJEp.
KBaHTOBBII pacnas 4€pHBIX IbIP MPUBOAMT K 00pa30BaHHIO MHTEHCHBHOM
panuanum, B TOM YUCIe )KECTKOTO TaMMa-M3JIydeHUs, YTO MPEAONpeaesieT
pasMelIeHre NoJA00HBIX KOMIIEKCOB Ha O€30MacHOM PacCTOSHHUHU OT 3eM-
JIM, @ TAKXKe CO3/IaHNe HAJEKHOM 3aIIUTHI IPH MCIOJIb30BAHUH 3THX TEXHO-
JIOTHH.

AHAJIN3 OIIBITOB ITO PETUCTPAIIUA D®PUPHOI'O BETPA
A.A. Hosanos

B 1905 r. 6pma chopmynmpoBaHa creMUaIbHas TEOPUs OTHOCH-
tenbHOCTH (CTO). Ee 0CHOBHO# MCXOTHO# MOCBUTKOM SIBISIOCH OTPHUIIAHKE
BCENPOHMKAOIEH 2(UPHON CyOCTaHINH, 3aN0THAONEeH Beenennyro.

AHanu3 onbIToB mnpoBeneHHbIX CanbsikoMm, [loranu, ['appecom,
®u3zo, MaiikenbcoHOM B coaBTOpcTBe ¢ ['asnem, Muepa u ap. no3BoJIsIET
JIyMaTh, YTO B ONTHKE, KaK ¥ B JJICKTPOJAMHAMUKE, BHEITHHN IO OTHOIIIE-
HUIO K JBIOKYIIAMCS TBEPABIM TelaMm 3(QHp COBEPIICHHO HE YBJIEKAeTCs
JBIDKCHHEM JTHX TeJ, MO3TOMY OOBSICHUTH HYJCBOW pE3yNbTAT OIBITOB
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MaiikenbcoHa—MOpIH yBJIEUEHUEM BHEIIHEIO MO OTHOLIEHHIO K MOBEPX-
HocTH 3emMui 3(upa HE NMPEICTaBIACTCS BO3SMOXKHBIM. B TO e Bpems B
onbite CaHbsIKA UMEET MECTO IBIKCHHE YCTAHOBKH OTHOCHTENBHO 3(upa,
HETIOJIBI)KHOTO OTHOCUTEIBHO 3eMin. TakiuM 00pa3oM, Kak B ONITHKE, TaK U
B 3JIEKTPOJMHAMHUKE, ABWKEHIE OTHOCUTEIBHO 3(hHpa BCETAa COMPOBOXKIA-
eTcs peabHO HAOMOgaeMbIMU Y PEKTaMu:

— M3MEeHeHUe UHTeP(EPEHIIMOHHON KapTHHBI;

— TMOSBIIEHUE MAaTHUTHOTO T0JI BCIEACTBHE ABMXKEHUS 3apsiOB OT-
HOCHUTENBHO 3¢upa (onbITH DiXeHBANBAA);

— TMOSBJICHUE 3apsA/]0B Ha MJIACTUHAX KOHJEHCATOpa, ABMXKYIIErocs B
MarHUTHOM I10JI€ OTHOCHTENBHO 3¢upa (onbiThl Bunbcona).

W3 sroro ciexyer cnenath BBIBOJ, YTO OTCYTCTBHE KakUX-THOO 3¢-
(EeKTOB O3HAUaeT OTCYTCTBHE IBHXXCHHUS NPHOOpPAa OTHOCHTEIBHO 3(Hpa.
HenonBmxHOCTS MPHOOPOB OTHOCHTENHFHO BO3AYXa 3€MIIM O3HA4YaeT TO JKe
caMmoe, 94TO U HEMOJABI)KHOCTh HPHUOOPOB OTHOCHUTENBHO 3(hupa, 4To MOI-
TBepkaaercs ombiTaMu Tpayrona, Habma, Tomameka u Yeliza B 3JeKTpo-
JUHAMHKE; ombITaMu O¥pH, MaiikenbcoHa—MoOpau U MHOTHX IPYIHX B
OTITHKE.

[TonHoe yBiedeHue 3dupa atMochepoit 3eMin Mpu HEHYJICBOH €e
BA3KOCTH SIBJIIETCS €JUHCTBEHHBIM OOBSCHEHHEM pe3yJIbTaTOB BCEX H3-
BECTHBIX OTBITOB, IEJIbI0 KOTOPHIX SABISUIOCH OOHApY)KEHUE JBHKECHUSA 3eM-
T OTHOCHTENBHO 3¢upa, 3amojHsonero Beenennyro. MoxHo mokasats (u
9TO C/IENAHO), YTO TMOJHOE yBJeueHue 3¢upa aTMocdepoit 3emmn mpu
HEHYJIEBOM ee BA3KOCTH M IIOJIHOE HeyBieueHHe 3¢upa armocdepoil npu
HYJIEBOW €e BSI3KOCTH B TOYHOCTH COOTBETCTBYIOT HaOmoJaeMol KapTHHE
3Be3HON abepparun. TakuM 00pa3oM, IBIKEHHE caMOW 3eMJIH OTHOCH-
TEJILHO 3(HUpa CONMPOBOXKIAETCS BIIOJIHE HAOIIONAEMBIMHU SBICHUSMMU: H3-
MEHEHHEM YacTOThl CBeTa OT BHEUIHMX HCTOYHHKOB CBeTa (3Be3l1) M
abepparneli 3Be3x1. bonee Toro, HabmomaeMast KapTHHa adeppaliy MOKET
BO3HUKHYThH TOJIbKO MPH MOJHOM yBjIeYeHUHU 3dupa B aTMochepe 3emiu u
MIOJIHOM €ro HeyBJICUEHHU BHE aTMocdepsbl, T.e. Hajuuue d¢upa sBisieTcs
00s13aTeNbHBIM YCIOBUEM BOSHUKHOBEHHUS abeppariyy.

OmnprTel @u30, HOATBEP)KICHHBIE BIIOCIEACTBUU ONBITaMH [ appeca,
TOBOPSAT O TOM, YTO 3(GHP BHYTPH NPO3PAYHBIX IBHKYIINXCS Cpel — JKUA-
KOCTH B ombITe @H30 M TBEPABIX KPUCTAIIOB B OMbITe [ 'appeca — yBieka-
ercsl JBWKEHHEM OJTHUX Cpel, T.e. d(QHUp JBIKETCS C OIpPEAEICHHOM
CKOPOCTBIO OTHOCHTEJIFHO HEIOJBIDKHOTO 3KpaHa, Ha KOTOPOM Haluona-
eTcsl U3MEHEHNEe MHTepPEPEHIIMOHHON KapTHHBI, COOTBETCTBYIOLIEH CKOPO-
CcTH ABWXKeHHs >pupa. I B onTHKe, M B DJIEKTPOAMHAMUKE, KaK 3TO
MOJTBEPKIAIOT OMNBITHl DIXCHBaNbJa C BPALIAIONIMMCS JUIJIEKTPUKOM,
JBIKEHUE 3(upa OTHOCHTENBFHO HaOiiojaresisi BCETAa COMPOBOXKIACTCS
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BITOJTHE HaOIrOmaeMbIMHU 3P PeKTaMH Ja)ke IPU CKOPOCTSAX IBIDKCHHS II0-
psiKa HECKOIBKHUX METPOB B MUHYTY.

B omnbitax MalikenbcoHa—Mopnu 0XxuzaaeMasi CKOpOCTb JBHUKEHUS
mprudopa OTHOCUTENBHO 3(Hpa, KaK MPEIIoaraloch, COCTaBIsUIa BETHIH-
Hy nopsaka 30 KkM/c, IpH STOM HAKAKOTO W3MEHECHUsI HHTep(epeHIIOHHOH
KapTUHBI OOHApYXWUTh HE yJaloch. Tak Kak coriacHo ombiraM duzo nBu-
JKEHUE OTHOCHUTEJIFHO 3(HUpa BCeraa CONPOBOXKAACTCS M3MEHEHUEM HHTEp-
(epeHLMOHHOM KapTUHBI, HEOOXOAMMO 3aKIIOYHTh, YTO B OMBITaX
MaiikenbcoHa—MoOp/IM OTCYTCTBOBAJIO JABMIKEHHE ITPUOOpPAa OTHOCHTEIHLHO
a¢upa, YTO BIOJIHE COOTBETCTBYET IPEAIIOI0KEHHIO O IIOJTHOM YBIICYEHUH
a¢upa armochepoii 3emitu.

Takum o6paszom, aBTop CTO co3maBasi CBOIO TEOPHUIO, UCXOIUIT U3
TIPEIIONI0KEHUH, HE COOTBETCTBYIOIIUX PEabHON (U3NIECKON NeiicTBH-
TEJILHOCTH.

CXEMHO-TEXHUYECKHWE PEHIEHUS TEPCIIEKTUBHBIX
MAJIOPABMEPHBIX ABTOMATUYECKUX KOCMUYECKHUX
CIIYCKAEMBIX AIIITAPATOB
Toppec Canuec Kapnoc X., B.A. Boponiios

3HAYUTEIBHON OCOOCHHOCTHIO KOCMHYECKHX IUIaT(opM, co3naBac-
MBIX cerofiHsi B Poccum, sIBISIeTCSl MX YHHBEPCAIBLHOCTh, KOTOPAsi XapakTe-
pHU3yeTcsi BO3MOXKHOCTBIO MX aJanTalii K LIMPOKOMY KIIAcCy IOJIE3HbIX
IPY30B, a TAKXKE BO3MOKHOCTBIO BBIBE/ICHHS MaJIOPa3MEPHBIX KOCMUYECKUX
anmapaToB Ha Pa3IMYHBIX THUIAX paKeT-HOCHTENeH Kak B KaueCTBE OCHOB-
HOTO, TaK 1 MOIyTHOTO Tpy3a.

Bomnpocs! yHupuKanum paccMaTpyuBarOTCs Kak KOHCTPYKTHBHOE HC-
TIOJTHEHHUE CHCTEM B LIeJIOM (MHTEp(EHCOB, IPOTOKOJIOB COMPSKEHUSI, AJIro-
PUTMOB  YIIPABJICHHS, JJEMEHTHOH 0a3bl, CTaHAApTOB oOOecIeueHUs
KayecTBa U T.11.). OCHOBHOM IIeNIbIO JAHHOW paboTHI SIBISETCS BBEJCHHE
IBTEPHATHBHOM IUIATGOPMBI, HOAXOASALICH ISl MalOPa3MEPHBIX aBTOMa-
THYECKMX KOCMHUYECKHUX CITyCKaeMbIX anmnaparoB. [Ipobiema 3akiroyaercs B
NPEAJIOKEHHN OOLIEro CXEMHO-TEXHHYECKOT0 NPOEKTHPOBAHHS YHHBEP-
CaNbHOW, MOIYNBHOH, THOKOW, MpHCHIOCOOIIeMOi IaThOpMBI C y4eTOM
LIMPOKOTO Anarna3oHa TpeOOBaHHUil B pa3IMUHBIX 33/a4aX U UCIIOJIb30BaHMS
Ju1st pabOTHI Kak Ha 3emile, Tak U Ha APYTruX IutaHerax. [Inardopma nomkHa
UCIIONIB30BATh Psil NPUHIUIIOB KOHCTPYKTHBHOTO IOCTPOEHHS, COOTBET-
CTBYIOIIMX MHUPOBBIM TEHJICHLMSAM B 3TOH obsactu. K umcny Takux nmpuH-
LUIIOB OTHOCATCS WX MOAYJIBHOCTh, YHH(UKaIMs M CTaHAApPTU3ALMI,
YHUBEPCAJIbHOCTh U THOKOCTB.
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MHNEPCHEKTUBbBI KOHCTYKIIUU CBEPXCKOPOCTHI)IX
KOCMHUYECKUX MAPCUAHCKUX SKCIIEAUIINHN
B.A. benokons

HeB0o3MOXHOCTh TOCTIKEHMSI CKOPOCTEH MIIOTUPYEMBIX KOCMHYIE-
CKUX Kopabiel cBeiie ~ 20 KM/C MpHU NPUMEHEHNH XMMUYECKOrO TOIUINBA
MOXET OBITh IpeoJoJeHa CO3JaHHEM MHKPOB3PBIBHOTO  JIa3€pHO-
TEPMOSIZIEPHOTO PAKETHOTO JIBUTATENs, IMOCKOJIBKY NPO(UIMPOBAaHHBIN O
BPEMEHH J1a3ePHBIA HMITYIIbC, choKycHpoBaHHbIl 10 ~ 10™° Br/em?, crioco-
GeH CKaTh TEPMOSIEPHYIO KalCyly 10 1+5 Kr/cM® U HarpeTh ee HAYMHKY
1o 10-40 KsB, ununuupys ropesue DT, DDT, D*HeT u D°He, IIpYU IIpaK-
TH4eckoi kanopuitHocty =~ 100 Ix/Hanorp. HeWTpaapHble MpUOaBKH K Ta-
KOMY TOIUIMBY, HEOOXOAWMMBIE Ul MJOCTIDKCHHS JOCTaTOYHOH THTH,
COOTBETCTBYIOT CKOPOCTH HCTeUeHU ma3Mbl =~ 200—-500xm/c 1 MakCUMyMy
ckopoctu kopabms 100-300 xm/c. CoOupaeMblii U3 HECKOJIBKUX MOZYJEH
«MapcHaHCKHI» Kopabib ctapToBoit Maccoit =~ 5000 T TpeOyeT MUKPOB3PHI-
BoB ~ 10% Jxoyneit pu ckopocTpenbHOCTH Jasepa =~ 10/c ¢ sHepruei
10+30 M/I»x/20-30 nanoc.

Henocrarok, nmpucymuii iazepy, ero KIIJI, nemuoro 6omnee 10 %,
MOXET OBITh PaJUKaJIbHO MPEOJIOJICH YCTAHOBKOM OJJHOTO Jla3epa He Ha KO-
palie, a Ha OKHUIAEMOH ILUIOIA/IKE U Ha BTOPOTO — Ha JOCTHIaeMOH IIOo-
magke (mim meneBoi opbute). Torma TepMosiiepHBIE KarCylbl JOJDKHBI
MHHUIMMPOBATHCS JIa3epHBIM JIy4OM, I€PEXBaTHIBAEMBbIM 3epKaaMH Kopao-
TS,

OCHOBHBIE KPUTEPHUMU, 1O KOTOPBIM ONPEJEJAETCSA
IDPPEKTUBHOCTD PA3I'OHHOI'O BJIOKA. OITPEJIEJIEHUE
KOMIIOHOBOYHOM CXEMbI PAKETHOI'O BJIOKA «®PET'AT»,
Er'0O KOMILUIEKTYIOHIUX CUCTEM
N OCHOBHbBIX XAPAKTEPUCTHUK
B.A. Boponros, A.B. Mamaes

Ha MHpPOBOM PBIHKE KOCMHYECKHX YCIIYT 110 3aIlyCKY CJIOXKHIACh CH-
Tyanus, korja He MmeHee 90% KOCMHYECKHUX anmnapaToB JOKHBI BRIBOJUTh-
Csl Ha BBICOKOOHEPTeTHYECKUE OPOUTHI, YTO TPEOYET MPUMEHEHHS B COCTaBE
pakeT-HOcuTeNeH BRICOKO3((EKTHBHBIX pa3rOHHBIX OJIIOKOB.

B mokiame mpencTaBieH aHANU3 KpUTEpUEB I(M(GEKTUBHOCTH pas-
TOHHBIX OJIOKOB KOCMHYECKOTO Ha3HAYCHHS, a TAKXKE WX OCHOBHBIC XapaK-
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TEPUCTUKHU U COCTAaB KOMIIOHOBOYHOM CXEMBI Ha MMPHMEPE PAKETHOTO OJIOKA
«@perat». Tarke NMpeAcTaBICHB CPABHUTEIBHBIE XapaKTEPHCTHKH HEKO-
TOPBIX OCHOBHBIX KPHUTEPUEB: KaK Macca IOJIE3HON Harpy3Kd Ha 3aJaHHbBIX
opOuTax; TOYHOCTH BBIBEICHUSA M Psiia TAKTMKO-TEXHHMUYECKHX XapaKTepH-
CTHK.
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Cexuns 8. «K.D3. IMOJKOBCKHAW U TIPOBJEMBI
KOCMHMYECKOI'O ITPOU3BOJACTBA»

OCOBEHHOCTU ANIITAPATYPbI
N YCJOBUSA NTPOBEJEHUSI SDKCIIEPUMEHTOB
IO POCTY KPUCTAJUIOB IOJYIIPOBOJHUKOB B KOCMOCE
B.I'. 3axapos, FO.A. CepebpsikoB, B.11. Ctpernos

OtaenbHBIE SKCTIEPUMEHTHI 110 BHIPAIMBAHUIO KPUCTAIIIOB B KOCMO-
ce IOKas3alu NPHHIMIHNAIBHYI0O BO3MOKHOCTH TIOJNYYEHHUS KPHCTAIUIOB C
GoJiee BEICOKOH MHKPOOJHOPOIHOCTEIO CBOMCTB 110 CPABHEHUIO C ITOIYUICH-
HbIMH Ha 3emute. [Ipy 3TOM H3roTOBJICHHBIE HA MX OCHOBE MPHUOOPHI HMETH
OoJiee BBICOKYIO YYBCTBHTEIBHOCTh, CTAOMIBHOCTD M 1mp. OIHAKO 3TH pe-
3YJIBTAaThl OTHOCSITCS TOJILKO K OTJETBbHBIM 00pa3iiaM KpUCTaioB. B neixom
e aHaJIu3 pe3yNbTaTOB 3THX 3KCIIEPUMEHTOB U Ha3eMHbIE MOJICIIBHBIC HC-
CJeJOBaHUS IOKa3ald, 4TO MPOCTO pa3MELICHHE POCTOBOH yCTaHOBKH B
KOCMOCE U MPUMEHEHHE OTPa0OTaHHBIX Ha 3eMJie TEXHOJIOTHUECKUX PEXU-
MOB HE IO3BOJIAIOT TOJHOCTHIO HCIOJIB30BaTh OCHOBHBIE IPEUMYIIECTBa
MHUKpPOTPAaBUTAIlMM KaK CHENU(UUYECKOH TEXHOJIOTHYECKOH Ccpembl —
BO3MOXKHOCTH JOCTIDKCHHSI IU(PQY3HOHHBIX YCIOBHII MaccomepeHoca. B
YCIIOBHAIX TPAKTHYECKOi Gnu3ocTr K Hesecomocti (10°+10°g,) pacrmassr
TIOJTYNPOBOTHUKOB M METAJUIOB CTAHOBSATCS 10 CBOEMY IHOBEICHHIO ITOXO-
KMMH Ha OYEHb TEKy4YHe >KUAKOCTH, KOHBEKTHBHBIE TEUCHHS B KOTOPBIX
OUYCHb YYBCTBHUTEIHHBI K Pa3JINYHBIM BHEIIHUM Bo3zeicTBUsIM. Craiio ode-
BU/IHBIM, YTO HEOOXOIMMO MPUMEHSTH KOMIUIEKC Mep [UIS HCKIIOYEHUS
BCEX MCTOYHUKOB BO3JEHCTBUI (OCTATOYHBIX MHUKPOYCKOPEHUH U BHOpa-
Uit Ha 60PTy KOCMHYECKOI0 amrmapara, KalmmUIIpHOH KOHBEKIHH MapaH-
TOHM), POJIb KOTOPBIX 3HAYMTENHLHO BO3pacTaeT Ha (OHE OTCYTCTBUS
€CTEeCTBEHHOI KOHBEKIHH (cm. Bb.I'. 3axapos, B.U. Ctpenos,
IO.A. Ocunbsa. I1po01eMpl, TEPCHEKTUBBI U aJIETEPHATUBHI BBIPAIIIMBAHUS
MOHOKPHCTAJUIOB MOJIYIIPOBOJHUKOB B KocMmoce //TToBepxHocTh. PeHtre-
HOBCKHE, CUHXPOTPOHHBIE U HEHTpOHHBIe UccienoBanus. 2009, Ne2, c.3—
10).

Hapsany ¢ TexHMYeCKMMHU CPeICTBAMHU JUIsl MCKIIOYEHUS KaIUIIsp-
HOW KOHBEKIIMM MapaHroHM U TEXHOJIOTUYECKUMU MapaMeTpaMH NpoBee-
HUSl JKCIEPUMEHTOB [UIi MUHUMM3ALUU PagUaIbHOIO U ONTHMHU3ALUU
OCEBOTO TEMIIEPATYPHBIX TPAIMEHTOB BAKHBIMU YCIIOBUSIMH SIBISIOTCS
TaK)Ke OCYIIECTBICHHE IpPOIecca KPUCTAJUIM3AIUKN IPU OPUEHTAIIMH OCH
pocTa Mo BEeKTOPY OCTaTOYHOH I'paBUTAIMH W MHUHHUMH3AIHS BUOPOyCKOpe-
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Huil. [ 3TOro HeoOX0IMMO pa3MelIeHHe POCTOBOH yCTaHOBKH Ha BHOpPO-
3aIIUTHOW ITaHeNd aKTUBHOTO THIIa M MOBOPOTHOH 1umaTdopme. Paccmorpe-
HBI IPETIOKEHNS [0 X KOHCTPYKINH Ha OCHOBE MMEIOIINXCS Pa3paboToK.
ITpoBenen aHamM3 KOHCTPYKTHBHBIX OCOOCHHOCTEH 3apyOE€XHBIX M OTEde-
CTBEHHBIX POCTOBBIX yCTaHOBOK. Crenmduka MpoBEeICHNUS HAa HUX KOCMH-
YECKUX OJKCIEPHUMEHTOB YUYUTHIBAaIach, B OCHOBHOM, B OTPAaHHYCHUHU
MaccorabapUTHBIX M JHEPreTHYECKUX XapaKTepUCTHK. Mcxons Takke u3
BBICOKOI1 CTOMMOCTH JIOCTaBKM HAyYHOH ammapaTypbl Ha OOPT KOCMUYECKO-
ro ammapara, MHOTHE YCTAaHOBKM SBIISIOTCSI YHHBEpPCAJIbHBIMHU, PACCUUTAH-
HBIMM Ha TNPUMEHEHHE  pPa3IMYHbIX  METOAOB  KPUCTAJUIM3AIHH.
Pa3pabarsiBaeMasi pocToBasi yCTaHOBKa, Hapsily ¢ TPEOOBAaHMAMH KOMIIAKT-
HOCTH, MQJIOTO SHEPronoTpedieH s, 0€30MacHOCTH PabOThI TOHKHA UMETh
NIPUHOMIAAIEHO HOBBIM HarpeBaTelb, MO3BOJISIOIINA peaqn30BaTh BEPTH-
KalbHBIN MeTo bpumxMeHa ¢ onTUManbHBIM TeMIEpaTypHBIM IpoduieM
TI0 JUTMHE aMITyJIbl 1 MUHIMU3UPOBATh MAKPO- M MUKPOOIHOPOJHOCTH pac-
MIPEACIICHNS JIETUPYIOIEH IPHIMECH.

PA3BPABOTKA YCTAHOBKHU BBIPAIIIUBAHUS
BUOKPUCTAJIJIOB C AKTUBHBIM YIIPABJIEHUEM
MNPOLHECCOM KPUCTAJUIM3ALIUN
M. K. Be3bax, B.W. Ctpenos, B.I'. 3axapos

Kpucrammusanus OuomaTepranoB B HacTosIIee BpeMs HeoOXoauMa
B OMOJIOTHM M MEAWIMHE AJISI ONpEAENEHHs MPOCTPAHCTBEHHBIX CTPYKTYP
OpPraHUYEeCKNX MOJIEKYJl KPUCTAIOrpapUIecKUMH METOJIaMH, YTO B Jallb-
HeWIIeM MO3BOJISIET MPOBOJANTH KaK CHHTE3 HOBBIX BEIIECTB C TPeOYeMbIMU
CBOWCTBaMM, TaK M pelIaTh HEKOTOpHIC (hyHIAAMEHTaJIbHbBIE BOIPOCH (yHK-
LIMOHUPOBAHUS XKUBBIX CUCTEM B iesioM. OJTHIM U3 BaKHEHIINX (pakTopoB,
OTIPENEISIIONINX YCIeX 3THX HCCIEIOBAaHWM, SIBIISIIOTCS IPOLECCHl pocTa
OMOKPHCTAILIOB, OCYIIECTBIISIEMbIE HE TOJILKO B Ha3eMHBIX, HO U B KOCMH-
YCCKHX DKCIICPUMEHTAX.

B cuily CIOXKHUBIIUXCS OOCTOSITEIBCTB, OOJIbIIAs YaCTh OTCUCCTBEH-
HBIX 9KCIIEPUMEHTOB 110 KPUCTAJUIH3AIMH OETIKOB B KOCMOCE BBINOJIHSIIACH
IIPU OTCYTCTBHH HEOOXOAMMOM MH(OPMAINH O X0/1e MpoIiecca KPUCTAIUIH-
3aruu. HegocTtatok mHpopManuu o0 yclIoBHAX M HapaMeTpax pocTa Top-
MO3HMT pa3BUTHE MaTeMaTHYeCKHX MOJeel, He TIO03BOJIIeT YBS3aTh
Ka4eCTBO KPHCTAJUIOB C YCIIOBHSMH POCTa M TEM CaMbIM IIPENSTCTBYET OII-
TUMM3AIMK TIPOIIECCOB POCTa M KOHCTPYKIMH POCTOBOH armaparypsl. B
cpenneM B 20-40% onbITOB KpUCTaIbl BOOOIIE He OBIIM ITOJyYeHBl WIN
OBbUTH Xy/IIIEro KadyecTBa M0 CPAaBHEHHIO C 3eMHBIMH aHaJIOTaMH.
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Kak Oputo moka3zaHo paHee, crmoco0 TEeMIIEpaTypHOTO YIpPaBICHUS
IpoleccaMyl KPUCTAILIH3AlUK OejIKa SBIISETCS 3HAUYUTENILHO Ooliee TEXHO-
JIOTHYHBIM M OoJiee 3 (EKTUBHBIM UIS BBIPAIIWBAHUS BBHICOKOCOBEPIICH-
HBIX KPUCTaJUIOB MO CPABHEHHUIO C TPAJULIMOHHBIMH METOAAMH, IIPH STOM
HCKIIFOYAeTCsl KOHBEKLUS B PAcTBOpPE, & TAKKe NMPAKTHYSCKH YCTpaHIeTCs
BIIMSIHUE BHOpalMii Ha NpOLECChl KPUCTAJUIM3AlMU, W TaKUM 00pa3oM B
3eMHBIX YCJIOBHUSIX 00ECIeunBaeTCsl MaKCHMaJIbHO BO3MOXKHOE NMPHUOIMKe-
HHUE K TU(QQYy3UOHHBIM YCIOBHSIM TEINIOMAcCONIEpEeHOCca B pacTBOpe Oelka,
a B KOCMHYECKUX YCIOBUSIX — MU(P(Y3HOHHBINA PEXKUM, T.€. YCIOBUS CaMO-
OpraHM3alMi MaKpOMOJIEKYJ Oellka MpH BCTPAaUBAHUHM MX B KpUCTAJLIMYE-
ckylo pemérky. Ilpm 3TOM mpolecc KpHCTAUTU3ALUM MaKpOMOJIEKYJ
CTaHOBUTCA YIIPaBJIAICMbIM U BOCIIPOU3BOANMBIM.

JU1s nanpHeHInero yCIemHoro mpoJBMXCHUS B 9TOM HalpaBJICHUH
HEo0XOMMO JIOTIONHUTE POCTOBOE OOOpPYHOBaHHE aIllapaTypoH, ompene-
JISTIOIICH MOMEHT HOSIBIICHHS 3apOJbILIeH B pacTBOPE, YTO IOJDKHO ONTHMH-
3UpOBaTh YIpPAaBICHUE IPOLECCOM KpHUCTAUM3auuu. [lepBbIM 3Tamom
WCCIICIOBAaHMI TIPH DTOM SBJIACTCS Ha3eMHas OTpaboTKa IKCICPHMEHTA.
[IpoBeneHne ke KOCMHYECKHX IKCIICPUMEHTOB IO3BOJNUT IONTYy4YaTh KpHU-
CTaJuIBl OENTKOB C OoJiee BHICOKUM IPOCTPAHCTBEHHBIM paspeuieHueM (1o 1
A), 4TO MO3BOJUT TOYHO OMPEIENATH AKTHBHBIE HEHTPHI GHOMAKPOMOJIEKY-
JIBI JJ14 CO3JJaHUA BLICOKO3¢)(1)CKTI/IBHI)IX JICKApCTBCHHBIX IpCTIapaToB.

Ha ocHOBe pOBeICHHBIX HCCIEI0BAHUM 1 HKCIIEPIMEHTOB pa3pabo-
TaHa MNpocTas MO0 KOHCTPYKIMH MajoMaccorabapuTHasi YCTaHOBKA ISt
OIpeieNieH!s] HHKYOAIIMOHHOTO MepHoa 3apoblieo0pa3oBaHus (HyKiea-
1K) OCJIKOB B MX KPHCTALIM3ALMOHHBIX PACTBOPaX, CIOCOOHOH aBTOHOM-
HO (YHKIHOHUPOBATH HAa OOPTY KOCMHUYECKUX allapaToB, YTO ITO3BOJIHT
ONTHMH3UPOBATh BECh IPOLECC BHIPALMBaHUS OWOKPUCTAIUIOB, B T.4. B

KOCMUYCCKHUX YCJIOBUSIX.
VccenenoBanus mpoBeeHs! IpH (uHaHCOBOU moxanepxkke PODU u IIpaBurenscrea
Kamyxckoit obimactu (rpant Ne 12-02-97524).

HAJIEXKHOCTh MEXAHUYECKHX JIEMEHTOB
AKTHUBHBIX BUBPO3AIIIMTHBIX YCTPOMCTB
JJIs1 KOCMUYECKHUX ATIITAPATOB
B.A. Menuk-Illaxnazapos, B.J1. Ctpenos,

J.B. Copusauyk, A.A. Tperybenko

AKTyanbsHOCTD Pa3padOTKH CHCTEM aKTHBHOH 3aIlMTHI OT BHOparui
(MHUKpOYCKOpEHHIi) CBSI3aHa C TE€M, YTO HA COBPEMEHHOM 3Tare Pa3BHTHS
TEXHUKU OOJIBbIIOE YHCIIo MPUOOPOB M 000pYAOBaHMUS, MCTOIB3YEMOTO Ha
kocmmuecknx ammaparax (KA), Hyxmarorcs B 3QQexTuBHON 3ammure OT
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BHOpaIyy, 0COOCHHO IPH BBIPALIMBAHUS OHOJOTHYECKHX M HEOpraHWYe-
CKHX KPUCTAJIJIOB.

CymecTBeHHOE BIMSHIE BHOpAIMii Ha MIPOLECC BBIPAIINBAHUS KPH-
CTAJUIOB MOIYNPOBOJHUKOBBIX MAaTepUaloB U OCOOEHHO OMOKPHCTALIOB
3aKJII0YAaeTCsl B TOM, YTO OENKOBBI KPHCTAIUI ITOCTPOEH M3 OIPOMHBIX (B
aTOMHOM MaciiTabe) YacTHll, YACPKHUBAIOIIMXCS HAa CBOMX IO3UIMAX B
KPHUCTAJNINYECKON A4elike CpaBHUTENFHO MalbIMU cuilaMi. COOTBETCTBEH-
HO, Majiasi BeJIMYMHA CHJI, 00ECHEYNBAIOIINX POCT KPUCTAIIA, TIPUBOAUT K
3HAYUTEJIBHOW 3aBHCHUMOCTH IIPOLIECCa POCTAa OT BIMSHUS BUOPAIIMOHHBIX
BO3/ICiCTBUI Ha pacTBOp OenKa.

AxTuBHBIE BuOpo3amuTHble ycrpoiictBa (AB3Y) nns KA comepxar
3NEeKTPOHHBIE U MEXaHUUECKUe y31bl. ECIU 1711 37IeKTPOHHBIX Y3JI0B HOPMBI
HaJ&KHOCTH YCTaHOBJICHBI, TO MEXaHUUYecKas cocrapistomas AB3Y unmu-
BUIyaJIbHA, YTO TPEOYET CIICIHAIBHBIX Pa3paOd0TOK M UCIIBITAHUH.

Mexanmueckas KoHCTpyKIms AB3Y BkimrodaeT B cebs HeECymIyro
IUTNTY, YCTAHOBJICHHYIO Ha YIPYTHX ONOPaX C OIPaHUYUTEISIMU CBOOOIHO-
IO XOJa M TPAHCIOPTHBIMH (DPUKCATOpaMH, TPYIIBI aKCEIepOMETPOB M
TPYIIIBI CEPBUCHBIX MAarHUTOSJIEKTPUIECKUX JBI)KUATEIICH, PaCIION0KESHHBIX
Ha Hecymed mmte. Kaxaplii U3 yka3aHHBIX 2JIEMEHTOB MeXaHMYECKOU
KoHCTpyKuuu AB3Y sBisieTcst y3710M LienH aBTOPETYJIUPOBAHMA, TaK 4TO
(GYHKIMK Nepeiauyl 3THX 3JIEMEHTOB JIOJDKHBI OBITh COTIIACOBAHBI C MOJTHOM
¢byHKIMel nepeaayn uenu aproperyinupoBanusi AB3Y. OueBuaHo, Taxke,
YTO BCE MEXaHNYECKHE AJIEMEHTHI JOJDKHBI OBITh PACCUUTAHBI HA perilaMeH-
THUpyeMble H30BITOUHBIE CTAPTOBBIC BUOPALIMH U TOIYKH.

CneumnanbHble TpeOOBaHHS K aKCEIEPOMETPAM OMNPENEITIOTCS 3a-
JAHHBIM YPOBHEM OCTAaTOYHBIX IIYMOB aBTOPETYJISTOPA, HEUyBCTBUTEIBLHO-
CTBIO K WM3MEHEHHIO TEeMIIepaTyphl Cpelbl M H30BITOYHBIM BHOPALUSIM.
HccnenoBaHbl Mbe303JIEKTPHUECKHE aKCEIIEPOMETPBI CO CIABHTOBOHN Jiedop-
Malyei Mbe303JIEMEHTOB M TeMIepaTypHOH H30JAIUeH, ClenuaIbHO pas-
paboTaHHbBIE IS HAIIKX IIeNeH.

CreranbHble TPeOOBAaHUS K HECYIIEH IUTUTE CBSA3aHBI C HEOOXOAH-
MOCTBIO MTOJABIICHUS €€ M3THOHBIX KOJeOaHU, I Yero TOJDKHBI ObITh HC-
MOJIb30BAHBl MaTepHaNIbl C OONBIIMMHU YIPYTO-BSI3KUMH IOTEPSMH WU
CJIOUCTBIE KOHCTPYKIINH.

CrnernmanpHble TpeOOBAaHUS K CEPBHUCHBIM MAarHUTOSJIEKTPHUUECKUM
JBIDKUTENSIM TAK)KE CBSI3aHBl C MOJABICHUEM MEXAaHHUECKUX PE30HAHCOB
KOHCTPYKIIUH, PACIIOJNIOKEHHBIX B aKTUBHOM JMana3oHe 4acToT. OyHKIUO-
HaJIbHBIE MapaMeTpbl JBIKUTENEH, MaKCHUMalbHOE YCUIME M BEJIMYMHA
CBOOOIHOTO X0/1a ONPEEISIOTCS N3 KOHKPETHBIX yCioBHi Ha 6opTy KA, a
HMMEHHO, BEIMYMHBI MUKPOYCKOpeHHH B oOnactn Hu3kux (< 0,1T'm) gactoT
1 5KECTKOCTBIO YIPYTUX OIIOP.
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CTPYKTYPHBIE HCCJIEJOBAHUSA
B KOCMHNYECKOM MATEPUAJIOBEJIEHUN
MHOJYITPOBOJHUKOBBIX KPUCTAJIJIOB
N.A. TIpoxopos, N.JI. lllynemnuna, FO.A. Cepebpskos,
E.H. Kopoo6eitankosa, 11.)X. be3bax, B.H. Brmacos

B 3eMHBIX yCIOBHAX I'paBUTALIMOHHBIE CHJIBI NPENSATCTBYIOT IMOJY-
YEHUI0 MaTepPHajoB, OJHOPOIHBIX 10 PACHpPE/ICIICHHIO KOMIIOHEHTOB U (ha3.
OTO0 NposABISLETCA B JTUKBAIUU MO BECY, YTO OTPAHUUUBACT MOJIyUYeHHE KOM-
MO3UIIMOHHBIX MaTEpUaNoB MO MPUYMHE IUIOXONH CMENIMBAEMOCTH KOMIIO-
HeHTOB. CuiipHas TepMOTpPaBUTALIMOHHAS HeCTallMOHapHas KOHBEKLUS
IPUBOJUT K HECTAOMIBHOCTH HapaMeTPOB POCTa KPHUCTAILIOB, H 3TO Orpa-
HUYUBAET BO3MOXKHOCTH TTOJTyYCHHUSI KPUCTAIUIOB C BBICOKOHW CTETIEHBIO O1-
HOPOJZHOCTHM WM  COBEPLICHCTBA  CTPYKTYpHl.  YTpaBiIsieMble U
aBTOMaTH4Yeckne KocMuueckue ammapartsl (KA) mosBomisror obecneynBaTh
YCIIOBUS JUTUTEIBHONH HEBECOMOCTH, KOTAA YCKOPEHHE CHIIBI TSDKECTH CO-
craBmser g ~ (10°~10"°) gy rie g — yCKOpEHHe CHIIBI TSKECTH Ha 3eMIte.
B 3TuX ycnoBHAX 3HAYUTENBHO YMEHBINAIOTCS BBILNICYKAa3aHHBIE CHIBI U
CHHMAIOTCS MJIM CUJIBHO CHHXKAIOTCS COOTBETCTBYIOIIME orpaHudeHus. I1o-
3TOMY MHTEpec K KOCMOCY KaK YHMKaJIbHON TEXHOJIOIMYEeCKOH Cpelie OYeHb
BeIHK. B yacTHOCTH, IpU BBIpALIMBAHUN KPUCTAJIOB IOIYIPOBOAHUKOB B
YCIIOBHUSAX MHKPOTPAaBUTALMU TPHU MPAKTHYECKH MTOJTHOM OTCYTCTBHH Tep-
MOTPABUTAIIMOHHOI KOHBEKIIMH MOXXET OBITh €CTECTBEHHBIM 00pa3oM pea-
m30BaH IU((y3HOHHO-KOHTPOIMPYEMBIH PEXHM pPOCTa, YTO MO3BOJISET
HaJIeSITECSl Ha TIOJydeHHE B BBICIICH CTENEHH OXHOPOIHBIX KPHUCTAJIIOB.
Jnst XxapakTepu3aluy TaKMX KPHCTaUIOB HEOOXOIMMO pa3BHTHE aJICKBaT-
HBIX METO/OB KOHTPOJS ClIa0bIX KOHLEHTPAIMOHHBIX HEOJHOPOIHOCTEH C
BBICOKMM IPOCTPAaHCTBEHHBIM pa3peuleHHeM. OTHM TpeOOBaHHAM B
HauOOIBIIEH CTETIEHH yJIOBIETBOPSIIOT PEHTIEHOCTPYKTYPHBIE METOJIBI HC-
crnenoBaHusl. B yacTHOCTH, peHTreHOTOnorpaduuecKke MeToIbl 00JIaaloT
BBICOKOM YyBCTBUTEIBHOCTHIO M TNPOCTPAHCTBEHHBIM pPa3peIIeHHEM, YTO
MO3BOJISIET TIOJIy4YaTh KOMIUIEKCHYIO MH(OpPMALUIO O B3aMMOCBSI3U CTPYK-
TYpPHBIX M KOHIIEHTPAIIMOHHBIX HEOJHOPOAHOCTEH B Kpuctamiax. [Ipu atom
HCTIOJIb30BaHUE IJIOCKOBOJIHOBOW PEHTI€HOBCKOW TOMOTpad)uy MO3BOJISET
TIPOBOINTH KOJMYECTBEHHbIE OLEHKH Maibix (10 10°°) nedopmammii kpu-
CTAJUIMYECKON PEIIeTKU M, COOTBETCTBEHHO, HE3HAUUTENBHBIX BapHalUi
COCTaBa KPUCTAJUIOB. BrIsBIsieMble HEOJHOPOJHOCTH KPHCTAIIIOB OTpaXKka-
10T 0COOCHHOCTH TEITUIOMaccoIepeHoca BOIM3H (POHTa KPUCTAIIM3ALUH 1
SIBIISIFOTCSI OCHOBHBIM MCTOYHUKOM MH(opManuu 06 0coOEHHOCTSX mporec-
ca KPHUCTaJUIM3allMd W BO3MYIIAIOIMX 3((EeKTax pasIuyHbIX BHEMIHUX
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¢axropoB. lcmonp3oBaHHE TOHNOTPApUIECKHX METONOB B COUYCTAHUH C
uudpoBoit 00paboTKOIl M300pakeHNi TaéT BO3MOXKHOCTD NPOBOAUTH aHA-
JHM3 CYIISCTBYIOIMX BO3MYLICHHH Hporiecca KPUCTAJUIM3aLUK MO CTPYyK-
TYpPHOMY OTKJIMKY KpHCTaJLIa.

B nokiane o6obmraercss onbIT MpUMEHeHHs HanboJiee TyBCTBUTEIh-
HBIX, TJIABHBIM 00pa3oM, pEHTTEHOBCKUX IU(PPAKIMOHHBIX U NEKTPOOU3H-
YeCKMX METOJNOB JUIi JHMarHOCTHKH KPHUCTAJUIOB, BBIPAICHHBIX B
pa3MuHBIX YCJIOBHSIX TeIuloMacconepeHoca. Ha mnpumepe KpucranioB
Ge(Ga), GaSb(Si), GaSb(Te) mokaszana BeicOKast 3(PHEKTUBHOCTh HUCIIONb-
30BaHUS Pa3sBUTBIX METOJOB JUIS XapaKTepH3allMM KPHUCTAJUIOB, IOJIydeH-
HBIX B YCJIOBHSIX OCJIA0JEHHON TEpMOTpaBUTAIIOHHOW KOHBEKLIWH TMPH
(U3MYECKOM MOJICTMPOBAHUN YCJIOBHI MHKPOTPaBHTALIMH, & TAK)KE BBIpa-
IICHHBIX TI0 MPOrpaMMe Ha3eMHOM MOATOTOBKH IOJICTHBIX SKCIICPUMEHTOB
u Ha OopTy aBToMatHyeckux KA «DoToH». DTH HCCIeTOBaHHS CITyXKaT OC-
HOBOHM COBEPLICHCTBOBAHUS TEXHOJIOTUH MOITYyYSHUs KPHCTALIOB C 3alaH-
HOH CTPYKTYpOH U CBOWCTBaMHU.

PAAUAJIBHAS MAKPOHEOJHOPOAHOCTD B KPUCTAJIJIAX
NoJyYInPOBOJAHUKOB, OBYCJIOBJIEHHASI U3BMEHEHUEM
OPUEHTAIIMU BEKTOPA OCTATOYHOM I'PABUTALIAU
B.U. Ctpenos, E.H. KopobGeiinukona, B.K. Aptremben

HepemieHHOCTs B MOJTHOM Mepe MpoOJIeMbI MONy4eHHUs] BBICOKOCO-
BEpPIUIEHHBIX KPHCTAJUIOB MHOJYNPOBOJHUKOB, OCOOEHHO JIETMPOBaHHBIX M
CI0’KHOTO COCTaBa, B PEANBHBIX YCIOBHSAX KOCMHUYECKOIO JKCIEpUMEHTA
(Ha 0OpTYy KOCMHYECKHX AalmapaToB) OOYCIIOBIEHA OONBIIAM YHCIOM H
CI0>KHOCTBIO MPOLIECCOB, BIUSIOIIUX HA CTPYKTYPHOE COBEPILIEHCTBO KPH-
CTaJUIOB B IpoLEcce BhIpamuBaHus. OU3NUeCKUue MPOLECCHl, MPOUCXOIS-
mue Ha (pa3oBOil TrpaHHWIE KPHUCTALI-pAcIUIAB, ONpPENEISIONMM 00pa3oM
BIIMSIIOT HA CTPYKTYPY U CBOMCTBA BRIpAIIMBAaeMbIX KpPHUCTALIOB. [Iporieccsl
cerperaiii U Mex($a3HON KMHETHKH, MPOLECCHl TEIUIOMAacCOlepeHoca U
KOHIIEHTPAIMOHHON KOHBEKIMHU (JUIS JETHPOBAHHBIX PACIIaBOB U pacIiuia-
BOB CJIOXKHOTO COCTaBa) M JIp. B3aHMOJIEHCTBYIOT MEXy COOOMU, YCIIOXKHSSA
MeXaHU3M IPOUCXOIAIINX IIPOIIECCOB.

K Hacrosimemy BpeMeHH KpoMe, BO-TIEPBBIX, OTPENEIISIONIEr0 BIIHs-
HUE B HEBECOMOCTH CHJI MOBEPXHOCTHOIO HATSKEHUS — TEPMOKAIUILIAP-
HOH ¥  KanWULIPHO-KOHLEHTPAIMOHHOH  KOHBEKIMHM  (KOHBEKLUH
MapaHroHn) Ha TIPOLECCHl TEIJIOMAacCOIepeHoca M, COOTBETCTBEHHO, Ha
IIPOLECCHl KPUCTAUTU3ALMHU U, BO-BTOPBIX, CUJIBHOTO BIIMSIHUS Ha MPOLECCHI
KPHUCTAJUTM3aLMK B YCIOBUSX pealbHOH MHUKPOIPAaBUTALMK BHOpALMi KOC-
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MHYECKOTO KOpabis (g-jitter), CIEKTp KOTOPBIX MOKET KOJIe0aThCs OT COTHIX
JI0JIEN 10 COTHU TepIl IPU aMILTUTYAE 10 10° Jo,yCTaHOBJIEHOCYILIECTBEHHOE
BJIMSTHAE Ha OJJHOPOIHOCTH CBOICTB BBIPAIIMBACMBIX KPHCTAIIIOB (B MEPBYIO
ouepesib, Ha PacIpeeicHIe MPUMECH 10 IUaMETPy KPHCTAJUIOB) B YCIOBH-
SIX KOCMHYECKOTO TIOJIETA €IIe OTHOTO (haKTopa, CIEH(UIHOTO 111 KOCMH-
YECKOTO II0JIETa — M3MEHEHHE B IIPOCTPAHCTBE M BO BPEMEHHU OPHEHTAIINN
BEKTOpa OCTATOYHOW I'PaBUTALMU. DT OCTATOUHBIE MUKPOYCKOPEHHS MOTYT
NPUBOJUTH K BOHUKHOBEHHIO C1a00W KOHBEKIMH B pacIulaBe, YTO MOXKET
0Ka3aTbCsl HEraTUBHBIM (DPaKTOPOM IIpU POCTE KPUCTAIUIOB B KOCMOCE U NPH-
BECTU K CHJIBHOW MaKpOHEOJHOPOJHOCTH CBOWCTB BBIPAIEHHBIX KPHCTAJ-
JIOB B PaJMaIbHOM HallpaBJICHUH.

PaC‘IeTHO-3KCHepI/IMeHTaJ'H)HI)IMI/I METOAaMH B HA3€MHBIX JKCHIEpU-
MEHTax Ha MPHMepe BRIPAIINBAHUN KPUCTAIUIOB (G€ BBICOKOJICTHPOBAHHOTO
Ga mcciieloBaHO BIIMSIHAE BEJIWYMHBI M HAIPAaBJICHUS BEKTOPA TPaBUTALIUN
OTHOCHTEJIBHO (PPOHTA KPUCTAJUIM3AIMK HA CTPYKTYPY U XapakTep KOHBEK-
TUBHBIX TEUCHUH B paciuiaBe. Ha ocHOBe MOJTydEeHHBIX HAa3€MHBIX pE3yJIbTa-
TOB OBIIM TPOBEJCHO MAaTEMaTHYECKOE MOJCIMPOBAHUE (JUIL OIHCAHUS
BIIMSHHS BEIUYUHBI M OPUECHTALMH BEKTOPAa OCTATOYHON I'PaBUTALMH OTHO-
CUTEJIFHO (DPOHTA KPUCTAIUIM3AIMK Ha HPOLECCHl TEIIOMACCONEepeHoca B
paciuiaBe TpH BBIpAIMBAHUM KPHCTAJUIOB MCIOJIB30Bajlach CHUCTEMa ypaB-
unenuit HaBoe-Ctokca B mpubnmxennun O0OepbOeka-ByccuHecka; mpu 3ToM
JUIsl aIGKBaTHOTO OIMCAHMUs IMPOIeCCa KPUCTALUIM3ALMK YHCICHHOE MOJe-
JIUPOBAHKE MTPOBOJIMIIOCH C YIETOM IPOILIECCOB TEIIOMAcCoNepeHoca BOIu-
31 (poHTAa KPHUCTAUIM3ALMHK) 110 BIUSHUIO HAa MaKpOOJHOPOJHOCTh
pacripeaeneHus JIeTUpyonell MPUMeCH MO0 JTHaMeTpy BBIPAIMBAEMbIX KpH-
CTaJUIOB OPTOTOHAJILHOM K HAlPaBICHUIO KPUCTAJUIN3AIMN COCTABIISIONIEH
BEKTOPa CHJIBI TSDKECTH, BOSHUKAIOIIEH Ha OOPTY KOCMHYECKHX anmapaToB
B YCJIOBHSX PEaITBHOrO KOCMHYECKOTrO IoseTa. TeopeTndecky paccunTaHbl
CKOPOCTH KOHBEKTHBHBIX TEUCHHH BOJIM3HM (PpOHTA KPUCTAIUIM3ALUM, NPU
KOTOpBIX OyJieT BO3HHMKATh MaKpOHEOIHOPOIHOCTh PACHpENENICHHs JIer -
pyrolei mpumecH.

HpOBe}IeHHBIe HCCIICIOBaHUA MMOKA3bIBAIOT, YTO HJIA MOJIYYCHHUS B PE-
AJIBHBIX YCJIOBUAX MHUKPOTpaBUTAlUM OJHOPOAHBIX KPUCTAJIJIOB IIOJYIPO-
BOJIHUKOB HEOOXOJMMO 00ecreunBaTh B paciuiaBe pexuM Auddy3noHHOTO
TEIIOMACCOIIEPEHOCa, BKIIIOYAIONIMNA: MUHUMH3AIMIO TeMIIEpPaTypHBbIX TIpa-
JIMEHTOB B pacIulaBe, yCTPaHEHHE CBOOOJHOM MOBEPXHOCTH paciulaBa, OpH-
SHTALMIO OCH POCTa KPHCTAJJIA B/IOJIb BEKTOPA OCTATOYHON rpaBUTAIHH.

[IpoBeneHHBIE TEOPETHYECKHE pacyeThl MOKA3bIBAIOT, YTO MaKpOHe-
OJTHOPOJIHOCTb pacIpeesIeHus! JIETHPYIOMed IPUMECH 110 JHaMETPy KpH-
CTajula TOJl JEHCTBHEM IIONIEPEYHOM K HAlPaBJICHUIO KPUCTALIN3ALUN
KOMIIOHEHTBI BEKTOPA CHIIBI TSDKECTH OyZIeT BO3HHKATH B OMpEJIeJICHHOM (J1a-
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MHHapHOM) HHTEpBaJIe 3HAUYCHUH MHTEHCUBHOCTH CKOPOCTEH KOHBEKTHBHBIX
TedeHNH BOJMM3U (PpOHTA KPHUCTAIUTU3ANUH. MaKpOHEOTHOPOAHOCTE (Ooiee
1,5-2,0%) HayHET MPOSBIATHCA TPH CKOPOCTSIX KOHBEKTHBHBIX TEUCHUH
BOMM3K (ponTa KpHcTammmsammH Vd.xp. > 2.5:10° cm/cu mcuesats mpu
V.xp. > 2-10cm/c (ycreBaTh penakcHpoOBAaTh).

VccrenoBanust npoBeeHs! pu (UHAHCOBOI momnepxkke PODU un
npasuTenbcTBa Kamyxckoit obmactu (rpant Ne 12-01-97527).

BJUSHUE YCJOBUM TEIINIOMACCONEPEHOCA
HA OJTHOPOJHOCTb CBOMCTB KPUCTAJLJIOB
AHTUMOHMUIA I'AJVINSA, UCITOJIB3YEMBIX JIUISA CO3JAHUSA
TEPMO®OTOJJEKTPUYECKHAX ITPEOBPA3OBATEJIENA
I0.A. Cepebpsxos, E.H. Kopobeitaukora, . A. IIpoxopos, B.C. Cumopos,
B.H. Bnacos, W.JI. lllynennna

OOmue TEeHACHIINN PAa3BUTHA JIEKTPOHUKH, CBSI3aHHBIE C MHHHUATIO-
pHU3anue, MOBBIIIEHHEM CTENEHN MHTETPAIlM MHUKPOCXEM M HaJeKHOCTH
nX paboThI, MPEABABIAIOT BCe Oonee BBICOKHE TPeOOBaHMS K KA4ECTBY ITO-
JIYIPOBOJHUKOBBIX M JMDIEKTPHYECKUX MAaTepHalIoB, HA OCHOBE KOTOPBIX
peanu3yroTcsi HOBble (u3nueckue, (GyHKIHOHAIbHBIE M TEXHOJOTHYECKHE
npuHounel. [Ipoucxonsiuii B HacTosee BpeMsi Mepexox K CyOMHUKpPOH-
HBIM M HAHOMETPOBBIM TEXHOJIOTHSIM TpeOyeT IOJIyYeHHUs! IPaKTHYECKH
0e3neeKTHBIX, OJJHOPOJHBIX Ha TAaKOM K€ pa3MepHOM YPOBHE MOHOKpPH-
CTaJIIOB.

V3ko3ouHbIe MaTepuansl 1II-V rpymnn (eq~0,50-0,75 3B) mpencras-
JISIFOT 3HAYMTEBbHBIH MHTEpEC, TaK Kak Ha MX OCHOBE B HACTOSIIEE BpEeMs
co3matorcs TepModoTodnekTpudeckne npeodpazosatenu (TDIII), mo3so-
nstrorye 3QQPEeKTHBHO NPeoOpa3oBEIBATh TEINIOBOE W KOHLECHTPHUPOBAHHOE
COJIHEYHOE M3ITyHYEeHHUE B 3JEKTPUIECKYIO SHEPTHIO.

BaxueimmmMu TpeOOBaHMAMH K IapaMeTpaM MOHOKPHCTAJUIOB IO-
JYIPOBOHUKOBBIX MAaTEpHAJIOB, UCIOIb3YEMbIX B KAUECTBE TOIOKEK IS
n3rorosierns TODII, ABIAIOTCA CTPYKTYpPHOE COBEPIIECHCTBO M BHICOKAS
OJTHOPOJIHOCTh WX JIETMpOBaHUs. Makpo- U MHUKPOHEOIHOPOJHOCTH THIIA
M0JIOC POCTa, MUKPOBBIICICHUH WIIM KJIACTEPOB IMPUMECHBIX aTOMOB H JIp.
SIBIISIFOTCS,, KaK MpPaBWJIO, MECTaMH TOKOB YTEUKHM WM mpobos pP-N-
MepexoJioB, LEHTPaMU Oe3u3NTydaTeNbHOH PEeKOMOMHAIMK HEOCHOBHBIX
HOCHTENEH 3apsia, 9TO MOXKET 3HAYUTENBHO CHUXKATh 3()PeKTUBHOCTD CO-
3/1aBaeMbIX IPHOOPOB.

B cBsI3M ¢ 3THM NpPENCTaBIAIOT MHTEPEC BO3MOXKHOCTH PELICHUS
po0JIeMBI BBICOKOW Makpo- ¥ MUKPOOJHOPOIHOCTH BBIPAIMBAEMBIX KPH-
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CTaJlJIOB, CBSI3aHHBIE C MMHHUMH3AalMell KOHBEKTHBHBIX IIPOLECCOB B pac-
wiase. Kak nmpasuio, obecrieueHne ycaoBUi UX CTAIMOHAPHOCTH TO3BOJIS-
€T IOoJydYaTh KPHCTAUTBI Oe3 IOJI0C PocTa C BBICOKOH OAHOPOAHOCTBIO
CBOMCTB HA MUKPOHHOM YpPOBHE.

Crenyromuii mar B MOBBIIICHUH YPOBHSI MHKPOOJHOPOIHOCTH KPH-
CTAJIOB — CYOMHKpPOHHBIH U, B NIpeZeie, HAHOYPOBHU, HEOOXOANMBIC IS
pa3pabaThIBa€MBbIX IJIAHAPHBIX HAHOTEXHOJIOTHH CO3/IaHMs MOJIYNPOBOIHU-
KOBBIX MHTErPaJIbHBIX CXEM M MPUOOPOB — MOXHO JIOCTHYb TOJILKO HA HO-
BOM JTane YNPaBIEHUS INPOLECCOM KPUCTAIUIM3ALUM MpPU HUCKIIOYEHUU
KOHBEKIUI JII0O00ro BHJa, IpH NpeodianaromeM auddy3HoHHOM Maccore-
peHoce B paciuiaBe, KOrja MpH KPUCTAJUIM3AIMU 00ECIeunBarOTCsl CTPYK-
TypHasi cCaMOOpTraHu3aIys U caMocOOpKa pacTylIero KpUcTaiia U3 aToMOB,
HE MCKa)KEHHBIE BO3MYIIAIOIMMH KOHBEKTHBHBIMHU IIPOIIECCAMH WIIM BHO-
panMOHHBIMU BO3AEHCTBUSAMH. Takue yCIOBHS €CTECTBEHHBIM 00pa3oM pe-
AIN3YIOTCS B HEBECOMOCTH.

[TpoBoanmble WcciaenoBaHMS OBUIM HampaBleHBl Ha pa3paboTKy
HAyYHBIX U TEXHOJIOTUYECKAX OCHOB METOJA BBIPAIIMBAHUS MOHOKPHCTAI-
JIOB TIOJTYTIPOBOAHUKOB (Ha mpuMmepe Ge:Ga Kak MOJENIBHOTO Marepuana u
GaSb:Te) ¢ BEICOKMM COBEPIIEHCTBOM CTPYKTYPBI U CBOMCTB JIsl CO3IaHUsI
BbicokoddextrBHbIx TODI Ha mo/IOKKaX M3 HOITYy4aeMbIX MOHOKPH-
CTAJUIOB aHTUMOHHJA Talusd. B Ha3zeMHBIX 3KcIIepUMEHTax MOAEIMPOBa-
JUCh YCIOBHS TEIUIOMACcCONEpPEeHOCca, NPUOMIDKAONIMecs II0 CBOUM
XapaKTepUCTHKAM K peann3yeMbIM Ha 60pTy KOCMHYECKHX anapaToB.

CaenaHsl BBIBOJBI M NPEIJIOKEHHS IO OCHOBaM TEXHOJIOTUHU BBI-
paluBaHKs BBICOKOOJHOPOIHBIX KPHUCTAIIOB MOJYIPOBOAHUKOB U CO37a-
HUsL BBICOKOA(QGekTiBHEIX TOOIl Ha ocHOBe kpuctamioB GaSb:Te.
Teoperndyeckn 000CHOBAaHHOE M 3KCIEPHUMEHTAIBHO PEANTN30BAHHOE IPH-
OmmKeHHe K yclIoBUsM U] Qy3HOHHOr0 MaccomepeHoca B paciulaBe I03-
BOJIMJIO  3HAYUTEIBHO MOBBICUTH MAaKpo- H  MHKPOOJHOPOJHOCTH
BBIpAIIMBaeMbIX KpuctayuioB. Ha moamoxkkax GaSb:Te wu3roToBneHs!
T®III Ha ocHOBe AuQdy3HOHHON TexHOoJIoruH. Xapaktepuctuku TOIII ¢
OoJiee BBICOKOH OZHOPOJHOCTHIO CBOWCTB HPEBOCXOJAT aHAIOTHYHBIC Xa-
pakrepuctuku TOIII Ha MOTOKKAX C MEHBIIEH OTHOPOTHOCTHIO CBOICTB.
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IHNEPCHHEKTHUBBI IPUMEHEHUSI
MHUKPOJIYI'OBOI'O OKCUIAUPOBAHUMSA AJTFIOMUHHUEBDBIX
CILIABOB B KOCMHUYECKOW TEXHUKE
A.O. Tokan, E.B. Prixos, K.b. JIo6pocoBecTHOB

MuxkpoayroBoe okcuaupoBanne (MJO) — cpaBHUTETFHO HOBBINA
BHJ TIOBEPXHOCTHOH 00paOOTKM W YIPOYHEHHUS TJIABHBIM 00pa3oM MeTa-
JIMYECKUX MaTepHalIoB, OepyIInii CBOe Hayaio OT TPaJUIHMOHHOTO aHOIH-
pPOBaHUS, OTHOCUTCS K 3JEKTPOXUMHUYecKUM mporeccam. MJIO mo3Bomser
MOJTy4aTh MHOTO()YHKIIMOHAJIbHBIE KEPAaMUKOIOJIOOHBIE TOKPHITHS C YHH-
KaJbHBIM KOMIUIEKCOM CBOMCTB, B TOM YMCJIE€ U3HOCOCTOMKHE, KOPPO3UOH-
HOCTOWKME, TEIUIOCTOMKHE, JIIEKTPOM3OJIIIMOHHbIE U JAEKOPaTUBHBIC
TIOKPBITHUSI.

Toncteie MJIO-NOKPBITHST HA aJIOMUHUU, MOJYYEHHBIE B CHIIMKAT-
HO-IIEJIOYHOM JIEKTPOJIUTE, COCTOSAT U3 TPEX CIIOEB: TOHKOTO IEPEXOAHO-
T0, OCHOBHOTO pabO4ero ¢ MakCHMaJdbHOW TBEPAOCTHIO M MHHHMAJIbHOMN
MOPHUCTOCTHIO, COCTOSAIIETO B OCHOBHOM 13 KopyHaa (a-Al,O3), u HapyxHO-
T'O TEXHOJOTHYECKOT0, 000TAIIEHHOTO AJIFOMOCHIMKATaMH.

CaoiictBa M/IO-NIOKPBITHI ONPEAENAIOTCS UX COCTAaBOM M CTPYKTY-
pOM, KOTOpBIE, B CBOIO OYepeNb, 3aBUCAT OT MaTepualla OCHOBBI, COCTaBa
3JIeKTposiuTa U pexuma 00padotku. st MJIO-TOKpBITHIL, TOJyYaeMbIX Ha
ATIOMUHHUEBBIX CIIIABAX, XapaKTEPHBI CIEAYIOIIME JaHHbIE: TOJNIIHHA — A0
400 MKM, MEKPOTBEpAOCTE — 10 2500 Kr/MM2, mpo6oitHoe HampsLKeHHEe —
10 6000 B, TermmocTOWKOCTh — BBLIEpKHBaET TemioBor yaap 1m0 2500°C,
KOPPO3HOHHAS CTOWKOCTh — 1-i 0ait o JecsaTHOaUIbHOH IIKale, H3HOCO-
CTOMKOCTb — Ha YPOBHE TBEPJBIX CILIABOB, MOPUCTOCTb — OT 2 10 50%
(perymupyemast).

[Tpn M3roTOBIICHUN MPAKTHYECKH JIFOOOT0 KOCMHYECKOTO armapara
MIPUMEHSIOTCS PACKPBIBAIOLINECS 3JIEMEHTHI KOHCTPYKINH, B KOTOPBIX HC-
TIOJIB3YIOTCSl Y3JIbI PACKPBITHS M CTONOPEHUs, TO3TOMY JIF000€ MpearpHsi-
THE, CBA3aHHOE C a9POKOCMUYECKOH MPOMBIIUICHHOCTHIO, PelIaeT 3aJady
MIPOEKTUPOBAHHS U U3TOTOBJICHHS TAKUX KOHCTPYKIIUH.

CymecTByeT 3Tal TPAaHCTIOPTHPOBAHMS — BBIBEICHUE y3J1a PACKPHI-
THS B CIIO)KEHHOM COCTOSTHMM Ha opbuty. Bo Bpems 3Toro srtama y3en pac-
KPBITHSI HCIIBITHIBACT 3HAYMTENIbHBIC BHOPALMOHHBIC HArPy3KH, KOTOPbIE
BOCTIPHHUMAIOTCSI YIOPAaMH, OCYIIECTBIIOIIUMH (DYHKIHIO pacropa OT-
BETBJICHUH OaJIK¥l ISl TOTO, YTOOBI YMEHBIINTH NEPEMEICHHS B TIpeenax
nporuba Gankn npu BuOpaumu. Tak Kak yrnmopsl Ha JaHHOM 3Tare paboTaroT
B YCJOBUSIX IOBBIIIEHHOTO H3HOCA, NPEAJIaraercs, y4UThIBash 3HAYUTENb-
HYIO TIOBEpXHOCTHYIO TBEPAOCTb M/IO-NOKPHITHS, 3aMEHUTh KOHCTPYKIIH-
OHHBIE MaTepHainbl YINOpPOB C OONBIIEH IUIOTHOCTHIO ATIOMHUHHUEBBIM
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crutaBoM ¢ MJIO-mokpeITreM. 3T0, HapAoy C IMOBBIICHHEM H3HOCOCTOMKO-
CTH YIIOPOB, MPUBEAET K CHIKEHHIO MAaCCHI Y3714 PACKPBITHSL.

ITocne BbIXOna Ha pacyETHYIO OpOUTY pabOTON YNPYTHUX 3JIEMEHTOB
y3J1a pacKpBITHS OCYIIECTBILIETCS ITAIl Pa3BEPTHIBAHUS, HA KOTOPOM obec-
MeYeHNE TPeOyeMOoro yriia pacKphbITHsl U OCYIIECTBICHHE MpPOLEcca CTOIO-
PEHUS BBITIOJIHACTCS C TIOMOIIBIO Y3714 Ka4EHHs, COCTOSILIETO M3 KOHYyca C
TIOJIIIMITHIKOM, ITIEPEMEIIAloNIerocsi MO IMOBEPXHOCTU CEKTopa Oajku |
obecrieunBaroNIero HaAéKHOE CTOIOPEHUE MYTEM 3aXolla BO BHYTPEHHHI
KOHYyC cekropa Oanku. /Iyl MOBBIMIEHUS HAIEKHOCTH HM3ICIHUS U MPEloT-
BpalleHNss BO3MOKHOCTH BO3HHKHOBEHUS JIO)KOMHKH M3HOCA HA Hapy>KHOM
MIOBEPXHOCTU CEKTOPA U 3ayCEHIIEB B MecTe Iepexoja Hapy>KHON MOoBepX-
HOCTH BO BHYTPEHHHH KOHYC CEKTOpa, MPEMSITCTBYIOUINX MOJHOMY BXOXK-
JICHUIO KOHYCa B CEKTOP M Ha/&KHOMY CTOTIOPEHHIO PACKPBIBILIEHCS 0Ky,
KEJTATeNbHO IOBBICHTh TBEPAOCTh IMOBEPXHOCTH CEKTOPa, IO KOTOPOMY
KaTUTCSl MOALIMITHUK KOHyca. BO3MOXXHOCTH HCIONB30BaTh OPYroil KOH-
CTPYKLIMOHHBIH Marepuasl OTCYTCTBYET BBHAY, BO-TIEPBBIX, CBAPHOM KOH-
CTpyKuuH Oaiku, a, BO-BTOPBIX, nedumura maccel m3nenus. Hambomee
panMoHaIBHBIM BBIXOJOM BHIHUTCS HaHeceHHe MecTHOro MJIO-mokpsiTHs
Ha MOBEPXHOCTh CEKTOpa OAJIKH.

B mpouecce skcrutyaTanuu y3jia pacKpbITHS TPYObl, M3 KOTOPBIX
cBapeHa Oanka, (YHKIHMOHHMPYIOT B OCOOBIX ycloBUsX paborsl. Ha sTame
TPaHCIIOPTHPOBAHUSI TPYObI HCIBITHIBAIOT 3HAYUTEIbHbIC BUOPAI[IOHHBIE
Harpy3KH, TOATOMY C LIENbI0 MOBBINICHUS COOCTBEHHOW PE30HAHCHOW ua-
CTOTBI 11€7IeCO0OPa3HO IOBBICHTh MX XECTKOCTH. [IpuMeHeHHe It 3THX
neneit MJIO-NOKpBITHS NpeACTaBISIETCS IEPCIEKTUBHBIM B CHITY OOJIBIIEro
10 CPaBHEHWIO C AIIOMHHHEBBIM CIUIaBOM MoAynsi ympyrocta MJO-
nokpeITHs. Ha stamne pa3BépreiBaHus TpyOBbl OajKHM HCHBITHIBAIOT 3HAYH-
TEJIFHYIO M3THOAOIyI0 Harpy3Ky, MO3TOMY IpeiylaraéMblii alFOMUHHEBBINH
CcIUlaB ¢ HaHecEHHbIM Ha Hero MJIO-NOKphITHEM KpOME MOBBIILIEHHOM
KECTKOCTU JTOJDKEH 00Ja1aTh JTOCTATOYHON Hecyled crocoOHOoCThIo. s
BBISICHEHHS BIMSHUS HaHeCEHHOTO MJ]O-TOKpHITHS Ha KECTKOCTH M MPOU-
HOCTB TPYyO U3 aJFOMHHHEBOTO CIUIaBa OBUI MPOBEICH PAJ YHCICHHBIX KC-
MIEPUMEHTOB.

B pesynbrate mpuUMEHEHUS MHUKPOAYTOBOIO OKCHAMPOBAHUS AIIIO-
MUHHEBBIX CIJIABOB U M3YYECHHUS €T0 OCOOCHHOCTEI:

1) yaanock CHU3UTH MacCy THIIOBOTO y3Jia PACKPBITHS;

2) yaajoch MOBBICHTh HAA&KHOCTh (YHKLUHOHUPOBAHMS y37a Kaye-
HUSL;

3) Obut  pa3paboTaHbl CXEMBl M BBIOPaHBI PEKUMBI HAHECCHUS
M/IO-nOKpHITHS HA ISTaIH THIOBOTO Y3714 PACKPBITHS;
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4) npoBeneno uccrnenoBanne BumsiHEA MJ[O-mOKpbITHS Ha KECT-
KOCTh M IIPOYHOCTh TPYO M3 aFOMHHHEBOTO CIUIaBa, KOTOPOE YCTaHOBUIIO,
4TO HauboJiee LeNIecO0OPa3HBIM SBIACTCS HAHECCHNE IOKPBITHS Ha TOHKO-
CTEHHBIC TPYOBI ¢ OTHOLICHHEM IUIOLIAAN MOKPBITHA K IUIOLIAAN CEYCHHS
6onee 50%, OTKyza clegyeT, 9YTO yBEIMUICHUE TOJIIUHBI MOKPBHITHA OyneT
SIBIIAITHCSI OJIATONPUATHBIM (PAKTOPOM.

HAIIPABJEHUS MOJUPUKAIINUUA OB BEKTOB
HNHOPACTPYKTYPbI BHEKOPABEJIBHOM JESTEJIBHOCTH
INPUMEHUTEJIBHO K 3AJIAYE COBMECTHOI'O
OYHKIIMOHUPOBAHUS KOCMOHABTA U POBOTA
J1.B. ba0Gaiirie

[Ipumenenne pobdotoTexHmueckux cucreM (PTC) Ha KocMHUecKuX
ammapatax (KA) siBiseTcs 3aKOHOMEPHBIM IIaroM B Pa3BUTHH KOCMOHABTH-
KH, TIPA 3TOM HauOOJBIIYIO MOTPEOHOCTh B CPEACTBAX POOOTOTEXHHUKH 00-
HapyXWBaeT BHeKopabenbHas nesrensHocTh (BK/I). OT0 cBA3aHO B mepByro
ouepenib CO CIOXKHOCTHIO PaOOTHI BHE T€PMETHUYHBIX oTceKoB. [Ipnuem, ec-
JIM 3a/1a4a MEepeMELICHHs J0CTaTOYHO OOJNBIINX OOBEKTOB B 00OpY/JIOBaH-
HbIE MeCTa XpaHEHHUs pelIaeTcss TIPY30BBIMM MAHUIYJIATOpaMH, TO
MOJTHOLICHHAS 3aMEHa YeJIOBEKa B TEXHUUECKOM OOCIY)KMBAaHHU U PEMOHTE
(TOP) na BHemHeill moBepxHocTH KA sBisercst mpobiemoii. OnHako, He-
CMOTpsI Ha OrpaHHYeHHbIE BO3MOXXHOCTH PTC M HEBO3MOXHOCTH IOJHO-
cThi0 3aMeHuTh denoBeka npu BKJI, ucnonb3oBanue Tonbko PTC mns
MIPOBEJICHUS] TPOCTHIX PYTHHHBIX omnepanuii n ucnons3oBanune PTC cos-
MECTHO C YEJIOBEKOM IIpH 00Jiee CIIOXKHBIX ONEpalMsiX MOTYT PacIIMpHUTh
BO3MOXKHOCTH M CYIIECTBEHHO HOBBICUTH 3()(EKTHBHOCTH TPYIOBOH Iesi-
TEJILHOCTH.

Db dexTuBHOCTH pabOTHl Kak poOOTa, TaKk M KOCMOHAaBTa B CKa-
¢dangpe (CK) Tem Bblilie, 4eM BBIIIEC CTENCHb YMOPSIOYCHHOCTH paboueii
30HBI, WM, HHAYE TOBOPS, YeM Ooyiee pa3BUTa M MPUCTIOCOOIEHA sl KOH-
KpeTHoro orneparopa uHdpacrpykrypa. Jlo HacTOsIIEr0 BpeMEHH IIPOEKTH-
pOBaHME BHEUIHEW IOBEPXHOCTH, OOOpPYIOBaHHWSA M HMHCTPYMEHTOB Ha
POCCHIICKOM cerMeHTe MeXayHapoJHOW KOCMUYECKOW CTaHIIUU OBbLIO OpH-
€HTHPOBAaHO UCKIIOYUTEIHHO Ha KocMOHaBTy B CK.

OnemenTsl HH(pacTpyKTypsl, HeoOxoaumele 1t BK/] ¢ ncrons3o-
BaHreM PTC, MOXXHO pa3JenuTh Ha CJIEAYIONINE KaTerOpHUU: CPelCTBa Iie-
peMerieHuss M (QUKCAlMK; HHCTPYMEHTHI; MHTep(eiCHble KOHCTPYKIHMN
00BEKTOB OOCITY)KMBaHUS; CHCTEMa MapKepoB IS YNPOLIEHUS OpHEHTa-
uy; cpeacrsa ynpasiueHus PTC Ha BremHell noBepxHoct KA.
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Kpome Toro kakaplii 0OBEKT MHPPACTPYKTYpHl MOXKHO OTHECTH K
pUCHOcOOIeHHBIM IS YenoBeka, nmpucrocobneHasM it PTC u yauBep-
CaJIbHbIM.

Hcxonst w3 3ToH KiIacCH(pUKAMKM ¥ HPUHIUIIOB IIPOEKTHPOBAHUS
(B3aMMO3aMEHAEMOCTh YENIOBEKA W po0OTa M MX ONTHUMAIBHOE B3aHMOICH-
CTBHE),MOXHO BBIICTHTH CIEAYIOIINE HATIPABICHUS MOAU(UKAIINN HHPpa-
CTPYKTYPBI:

— yHA(UKaNUsT HEaJalTUPOBAHHBIX CPEJICTB INEpeMelIeHus U (QHK-
calliy UCXO/ U3 TapaMeTPOB paboueii 30HbI M aAITOPUTMOB PabOTHI;

— yHu(UKanus: 00bEKTOB 00CITYKUBAHHMS Ui BO3MOXXHOCTH PabOThI
C HUMH KaK MHCTPYMEHTaM OIEepPaTOpOB, TaK M 3aXBaTHBIMHU yCTPOWCTBAMH
WM CMCHHBIMHU HacaJKaM# poOoTa;

— ONpeIeNICHNEe ONTUMAIBHBIX KakK 11 po0oTa, Tak M Ul YeJIOBEKa
3aMKOB U JPYI'HX HHTEP(EHCHBIX KOHCTPYKINIA;

— ITOCTPOEHHUE CHUCTEMbl MAapKEPOB, PAANOMAsIKOB M CPEICTB YIpaB-
JIeHUs Ha BHEIIHEHN noBepxHocTH KA.

IMonxon, mpu kKoTopoM OyIyT MHTETPHUPOBAHBI BO3MOKHOCTH KOC-
MOHaBTa U po0OTa, MO3BOJIUT HOBBICUTH 3(GPEKTUBHOCT M O€30I1aCHOCTH
BK.

OCOBEHHOCTHU TEXHOJIOT MM ITPOBEJEHUS TIONCKOBO-
CIHHACATEJIBHOI'O OBECHIEYEHMSA ITJIOTUPYEMOI'O
TPAHCIIOPTHOI'O KOPABJISI HOBOI'O ITIOKOJIEHUSI
HA MOPCKOM YYACTKE TPACCBI BbIBEJIEHUSI
P ABAPUMTHOM ITPEKPAIIIEHUM MOJIETA
M.B. KypaBnés

VYuuteiBass OGONBIUIYI0 NPOTSHKEHHOCTh MOPCKOTO YYacTKa Tpacchl
BBIBeZIeHNs Kocmudeckoro anmapara (KA) npu crapre ¢ kocmonpoma «Bo-
CTOYHBII», 00eCTIeUnTh MPHUOBITHE TOMCKOBO-CIIacaTEIbHBIX CHII 32 BpeMs
He OoJiee YeThIpex 4acoB (BpeMs 3aJ10)KEHO NPH MPOSKTHPOBAHUH) TPYIHO-
BBIMOJIHUMO. B cBA3M C 3THM, KOHIIENIMS CTAacaHUs pa3padaTeiBaeTcCsl Ha
0a3e CTaTHCTHYECKUX JAHHBIX BEPOSITHOCTH OTKa30B pakeT-Hocureneit (PH)
npu BeiBeAeHnu. Taxk, i PH «Coro3» HanbospInas NoTeHIHATbHAS BEpo-
ATHOCTh OTKa3a pealin3yeTcs Ha ydacTKaX CTapTa, OOJBIINX CKOPOCTHBIX
HAaropoB, pa3JieJeHus CTyNeHel (BKIII0Yas 3aIyCK M BBIKIIOYEHHUE JBUraTe-
JIeit), COOTBETCTBEHHO Ha 3THX YYacTKax JOJDKHO oOecrieunBaThCsi pazMme-
LIEHUE TOMCKOBO-CIACATENbHBIX CPEICTB.

OOmas npeosorust paboThl MOMCKOBO-CHACATEIBHOTO 00eCTIeYeHUs
IIPY TIOCaJIKe Ha BOJLy CTPOUTCS M3 peanu3anuu cnaceHuss KA Ha nmpudpex-
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HOM ydacTke (7o 300 KM) CHIIaMH CPEICTB CYXOITyTHOTO Oa3MpOBAaHUS
(BepToyeTH), Ha OOJBIIEM yHOaJIeHMH OT Oepera — CHIAMH OKEaHCKHX
(MOpPCKHX) CyZOB, OCHAIIICHHBIX BEPTOJICTaMHU.

B yka3zanHbIX pailoHax noteHuaapHOro npuBonHenus KA, B ciayyae
aBapun PH, nenecooOpa3zHo obecrieunTs 1€XypcTBO HA MOMEHT CTapTa KO-
pabis o OJHOMY CyZHY € BEPTOJIETOM Ha O00pTy. Mexay 3THMHU paiioHaMu
TIOUCKOBO-CIIacaTeJIbHbIE CPEJCTBA JIOJDKHBI PacrioylaraTbCsi, MCXOAs U3
BO3MOXKHOCTEH M HaJM4Hs CyJOB, HO HE MEHEE OJHOr0 CyJHA B CEPEAMHE
Tpaccel. [Ipy 3TOM K criaceHHIo SKuIaxa JIOJDKHBI NPUBIIEKAThCSI TOPTOBbIC
U BOCHHBIE Cy/la Pa3HBIX CTPaH B COOTBETCTBHHU C CYLIECTBYIOIIUMH MEX-
JYHapOAHBIMH corlamieHusiMH. B JlanbHeBOCTOUHOM paifoHe criacaTenbHble
cyla MOryT 0a3upoBaThCsl B OJHOM M3 HE3aMEp3alolIUX MOPTOB PErHoHa,
Hanpumep, IlerponasnoBcke-Kamuatckom. Ha moment crapra PH cnaca-
TEJbHBIE CyJla U aBUAllMOHHBIE KoMIUiekchl Tuna Min-76MAIIC ¢ necantu-
PYEMBIM cIlacaTeIbHBIM KaTepoM Tuma «l'arapa» DOIDKHBI HaXOIUTHCS IO
Tpacce BhIBEACHHS B PaliOHaX, MPEABAPUTEIHHO ONPEAECICHHBIX IS KaXK10-
TO cracaTelbHOro cpeacta. Ilocie momydeHns KOOpANHAT MecTa MOCaaKu
KA camorer MOXET BBIWTH B PaliOH ITOCAAKH, IECAHTHPOBATh KaTep CO Cla-
caTelsiMH, KOTOpbIe 9BaKyupyroT skunax u3 KA. Texnuueckne BO3MOXKHO-
CTH KaTepa MO3BOJISIIOT 00ECIICUUTh €ro IIaBaHHE B TEYEHHUE JIBYX CYTOK C
coOcTBeHHBIM 3amacoM xofa 70 500 kM. J[o ucTeueHus 3TOro cpoka Karep
JOJI2KCH OBITh IMPUHAT Ha 60pT CracaTeJIbHBIM CYAHOM, OCYHICCTBJIAIOIIUM
JIEXYpPCTBO B JAHHOM paiioHe.

Takum 00pa3om, MOAXOA C Y4ETOM BepOSTHOCTH OoTKa3oB PH mpm
YKa3aHHBIX TEXHHYECKHUX CPEACTBAX MOXKET 00ECTIeUNTh CIIacaHue KHUIAKa
KA Ha yka3aHHOM y4acTKe TPacchl BEIBEACHHS.

OCHOBBI CO3JIAHHOM MJIEOJIOI' MM KOCMHAYECKHX
ABTOMATHUYECKUX JABYXOCHBIX IIJIAT®OPM
JIJISI OTPABOTKH TEXHOJIOT UM
B YCJIIOBUAX MUKPOI'PABUTAIIUN
10.A. Xaxanos

Ha 6a3e MHOTroNeTHHX WCCIEAOBaHUN TMPOIECCOB B TEXHOJOTHYE-
CKHX YCTaHOBKaX, (yHKIMOHHUPYIOIINX B YCIOBHUSIX HEBECOMOCTH (MUKPO-
rpaBUTalINN), poccuiickue y4eHble BEISIBHJIH HEOOXOIUMOCTh
cTa0WIM3allid B TPOCTPAHCTBE HAIPABICHUS OCH IICNICBOW MOJEC3HON
HArpy3K# (TEXHOJIOTHYECKHAX YCTAHOBOK) TOJ| 33JaHHBIM YTJIOM OTHOCH-
TEJIBbHO BEKTOPAa MUKPOYCKOpeHUH. Iy peleHus 3Toil akTyallbHOM 3a1auu
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IpeAHa3HaYeHa HOBas KOCMUYECKasl aBTOMATHUYECKasl IBYXOCHAs IIaTdop-
Mma (AJID).

B mpomecce pa3zpabotku miaathopMbl OBIIH BBISBICHBI CICAYIOIINE
HamboIee CI0XKHBIE TPOOIEMBI:

— o0ecreyeHne CBEPXHU3KNX MHKPOBO3MYIICHHH OT 3JIEMEHTOB
ANl wa mome3nyro Harpy3ky (ITH), koTopele HOMKHBI OBITH MEHEE
0,000001g;

— ynpasienue nBmwkenreM [1H ocymiecTBisieTcst o curHanam oT ak-
CeJIepOMETPOB IPH CBEPXHU3KOW YIJIOBOW CKOPOCTH IOBOPOTa M B BEChbMa
OOJIBILIOM YIJIOBOM Juamna3oHe (OOBIYHO aKCeIepOMETpP aBTOHOMHO peru-
CTPUpYET BEIMYMHY YCKOpEHHMH, a B mpemaraemom Bapuanre A/II1 — on
BBEJICH B KOHTYyp ynpasiieHus aswxkeHueMm IIH B aByxocHOM mpocTpaH-
CTBE).

ITocTaBneHHble 3a1a4M NOTPEOOBAIM MMOWCKA HOBBIX PEIICHHUH U, B
YaCTHOCTH, UJICOJOTHH IOCTPOCHHMS TIaT(HOPMEL.

B nmoxmaze paccMarpuBaroTCs TaKHEe NPUHIUIHAAIBHBIE BOIPOCHI
pa3paboTaHHON MICOIOTHH:

— yHA(UKAnUs KOHCTPYKIUH M METOAMKN CTBHIKOBKH ILTAT(OPMBEI C
paznuuHoi neneod IIH ¢ yueTtoM pelieHus BOIPOCOB IOCTUPOBKU U
HACTPOMKHM MapaMeTpoB Kak 3JieMeHTOB cucteMbl «[lnardpopma — LleneBas
Harpy3ka», Tak ¥ CUCTEMbI B LI€JIOM, IIPHYEM U TIPH HA3eMHOH O0TpaboTKe, 1
B MPOLIECCE JIETHOW IKCIUTyaTalllu;

— (hopMHPOBAHUE HOBBIX TEXHHYCCKHX TPEOOBAHUI K IJIEMEHTHOM
6aze ¢ MUHMMaJIbHBIMUA BHEUIHUMH AMHAMUYECKUMH MHKPOBO3MYIICHHUS-
MH, BBIOOp ONTHMAIBFHOTO BapHaHTAa HAyYHO-TEXHHYECKUX PpEIICHWH Ha
JIAaHHOM 3Tarle JUIsl peain3arium;

— pa3paboTKa ymnpaBisieMbIX NPUBOJOB C PaclIMPEeHHBIMH (QyHKIHO-
HaJIbHBIMH BO3MOJKHOCTSIMH ITPH CBEPXHHM3KHX YTJIOBBIX CKOPOCTSIX B IIpe-
JieTlax MeHee oiHoro obopora nepementenust [TH o nBym ocsim;

— obecrieyeHre BO3MOXKHOCTH M3MEHEHHUS Ha OpOMTe cocTaBa IUIaT-
(hopMbI, HaNPUMEp, 3aMEHBI TIPUBOIOB U UX OJIOKOB yIpPaBIICHHS HA MOJH-
(bHHHpOBaHHI)Ie BAapUAHTLI IO PE3YyJIbTaTaM IHUKJIA JICTHBIX HCHLITaHHﬁ;

— BO3MOXXHOCTB HCIIOJIb30BaHUS TECT-HArPy3KH (C UMHTAIEH TTIaB-
HBIX mapaMeTpoB psga ITH m oOmmux 371€MEHTOB CTHIKOBKH) M METOIUKH
BBITIOJTHEHUS TIOJTAITHOW HACTPOWKH CHCTEM IATPOPMBI Tepes HadaaoM
MIPOBEJICHUS TEXHOJIOTHYECKHUX IKCIIEPUMEHTOB C pa3HOH LiesIeBOH armapa-
TypO# ¢ MaKCUMabHON YHU(HKaIMEH ee SJIEMEHTOB NPU Ha3eMHBIX HCIIbI-
TaHUAX M JIETHOH OKCIUTyaTalud; OOOCHOBAaHHE IPABOMOYHOCTH
UCIIONIb30BAHMS MOJTYYEHHBIX Pe3yIbTaTOB Ha 3eMJle JUIsl TPOTHOZUPOBAHUS
9KCILTYaTallHOHHBIX TUHAMHYECKUX XapaKTEPUCTUK IUIATGOPM M UX BIHSI-
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HHE Ha MPOLECCH B TEXHOJIOTHYESCKUX YCTAHOBKAX IO BHIOPAHHBIM KpHTeE-
pusiM;

— pe3epBHPOBAaHNE KAHAIOB TEIEMETPUIecKOi WHpOopMannuu, HeoO-
XOIMMOH HE TOJBKO JUISl MPOBEICHHS MaKCHMAJIBHOTO KOJIMYECTBA TEXHO-
JIOTUYECKUX 3KCIEPUMEHTOB, HO M I PErUCTPALUH YCIOBHI, B KOTOPBIX
OHH IIPOXOJAT, a TaKkKe obecreyeHrne BO3MOKHOCTH HapalluBaHUs JIeMEH-
TOB aNnapaTHOW 4acTH.

[IpencraBneHHas B AOKJIaAe NPHUHIMIHAIbHAS KHHEMaTH4ecKas
cxema A/l obecnieunBaeT peanu3alyio NpeaIoKEHHOH UACOJIOTUH H MO-
xeT ObITh 3 (heKTHBHA NIPH MTPOBEJCHUH NIEPCIIEKTUBHBIX SKCIIEPUMEHTOB B
KOCMOCE Ha aBTOHOMHBIX M MHJIOTHPYEMBIX KOCMHYECKHUX armaparax.

KOHIENIHWA U TEXHOJOI'US CTPOUTEJIBCTBA
SAIATHBIX COOPYKEHUM HA JIYHE
O.C. Llpirankos

B xoMIiekce HHKEHEPHBIX 33/a4, KOTOPBIE NPEACTOUT PEIIUTH IpU
MIOJTOTOBKE K OCBOCHUIO JIyHBI, €CTh Takas, OT pEIICHUS KOTOpoH Oyxer
3aBHCETh YCIEX BCEro MPEeANpHUATHS, @ UMEHHO: IPOTUBOCTOSIHUE PagHaliy-
OHHOM OMACHOCTH, KOTOPasi OCOOCHHO BEJIMKa Ha «0e33alluTHON» 0e3aTMO-
cthepnoii Jlyne.

Benércs nmouck marepuasoB M KOHCTPYKTUBHBIX PEUIEHUM I O-
CTIDKEHHSI He00X0AUMOTO YpOBHA 3amuThl. [Ipu mpuMeHeHnH MaTepuasoB
C BBICOKOH Y/EJIBbHOH IUIOTHOCTBIO OTHIO/Ib HE CHHUMAaeTcs TPeOOBAaHHUE II0
MUHHMH3ALUU MacChl KOHCTPYKIUH, JOCTABISIEMON JUIs 9TOU LeTH ¢ 3eM-
. B 3ToM cuTyannu 3aKOHOMEPHO JKellaHHe CIIELUAINCTOB HCIOIb30BATh
JUISL 3aIUTHI OT MOTOKOB MOHU3UPYIOIIETO U3Iy4eHUs] IPUPOIHBIE YCIOBUS
Jlyns! u MmecTHbIe (JyHHBIC) MaTepuanbl. [Ipn 3ToM MoXxeT ObITh 0Oecnede-
Ha IPOTUBOMETEOPOUAHAS 3allUTa U TEPMOU3OJSLMS MPH PE3KHX Iepemna-
Jlax TeMIlepaTypsl Ha HOBEpXHOCTH JIYHBI.

PaccmarpuBaroTcs BO3MOXKHOCTH HCIOJIB30BAaHUS OCOOCHHOCTEH pe-
nbeda, CKJIaJI0OK MECTHOCTH, B YaCTHOCTH, JIABOBBIX TPYOOK» (IOIIOBEpPX-
HOCTHBIX KaHAJIOB JABOBBIX ITOTOKOB) JUISI Pa3MEUICHHS B HUX MOAYyJEH
myHHOW 6a3bl. ['eomeTpus 3Tux 00pa3oBaHWM, MPOYHOCTh HMOKPHIBAIOIIETO
cJ10sl, 1a ¥ CaMO X CYIIECTBOBAHHE OCTATOYHO HEONpeaeseHHHl. M3yda-
€TCsl BO3MOXHOCTh HMCIIOJIb30BaHHUSI MOHOJIMTHOTO JIYHOOETOHA WIIM TPOM3-
BOJICTBO CTPOMTEINILHBIX OJIOKOB, C(DOPMHUPOBAHHBIX M3 PErOJIMTa METOJOM
CHEKaHUst. DTH TEXHOJIOTUH NMOTPEOYIOT 3HAYNTEIHHOTO KOJIMYECTBA BOMBI
1 4pe3BbIYaifHO BHICOKOT'O 3HEPTOCHAOKEHHUSL.
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B03MOXXHO pUMEHEHHE MOIXO0M0B TOA3EMHOI ypOaHHUCTHKU B Ba-
pHaHTe 3ariyO0JICHHOTO pa3MEIIEHMs 3aIlMINAcMbIX MOAYJICH B KOTIOBaHE
TPaHIICHHOTO THMA C 3CKapnaMu (TOJOTHMH ChE3ZaMH) M YCTpPOHCTBOM
MIEPEKPBITHI TOJ 3aChINKy citoeM peroiuta (cM. k. «[lomér», 2008, Nel2).
Jst cirydast INOCKOTO TOPU30HTAIBHOTO MEPEKPHITHS (KPOBIIH) TPAHIIEH —
3aCBINKa BBI30BET YPE3MEPHYIO HAarpy3Ky M BBICOKHE TPeOOBaHHSA K MPOU-
HOCTH IepeKpbITHs. I BapuaHTa BBITYKJIOTO KPUBOJIUHEHHOTO UM JIBYX-
CKaTHOTO IEPEKPHITUSI — IMOTPEOHBIH 00BbEM 3achIKK OyIEeT 3aBHUCETh HE
TOJIKO OT TOJIIIMHBI CJIOSl, HO U OT €CTECTBEHHOTO YIJla OTKOCA PEroyuTa,
YTO T'PO3UT OOJNBIION TPYILOEMKOCTHIO CTPOMTENLCTBA. 3ariyOieHne u 3a-
CBITIKA HEMOCPEACTBEHHO KOPILyca 3alMIIaeMOro OObeKTa HePUEMIIEMBI 1
JIOITyCTUMBI HCKIIIOYUTENBHO VIS SIAEPHOTO SHEPrOMOTYJIS.

CaMOIIEHHOCTh perojuTa Kak 3allMTHOrO MaTepHaia MoOYyXIaeT K
MIOUCKY 0oJiee palMOHAIBHBIX TEXHOJOTHH M CpeAcTB uX peanusammu. On-
HO W3 TAaKHUX NPEIJIOKESHUH — IIEHTPaAIN30BaHHAs IPOMBIIUICHHAs pacda-
COBKa perojgura B MATKue 3ammTHble nakersi/Memku (3I1) mo tumy
YIIaKOBKH LIEMEHTA WJIM CaXapHOTo Tecka. ManivHbl A7 TaKOH pac(acoBKH
CYIIECTBYIOT ¥ MOTYT OBITh a[JallTHPOBAHBI K JIyHHBIM NMPUPOAHBIM YCIOBH-
sM. 311 MOTYT NPOM3BOIUTHCS M3 MAaTEpUAIIOB, HCIOIB3YEMBIX B CKa(aHI-
poctpoeruu. IIpotuBomereopounnbie cBoiictBa 3II  moaATBEepKIEHBI
HUCTOPUYECKH B BOCHHBIX 3aIUTHBIX COOPYXEHHAX B BHJE MEIIKOB C Iec-
KOM, B KOTOPBIX 3aCTpEBaeT MmyJIsl.

MaccoBslit Beimyck 311 OTKpBIBAaeT IHUPOKHE BO3MOXHOCTH JUIS MX
MIPOJyKTUBHOTO TIPMMEHEHUs. BriosHe mpencTaBuM mporiecc U TeXHOJIOT U
cTpouTenbeTBa ¢ ucnonb3oBanueM 3I1. Tlpocreiimme Hecymme KapKachl
OXBaTBIBAIOT 3alIMIIAEMbIe 0OBEKTHI JII000H KOHGUTYypauuu u CIyXaT Ui
ykaaaku Ha Hux 3I1. Bo3amoxna yknaaka 311 HenmocpencTBEHHO Ha KopIiyca
3amumaeMeIx Moayieil. BapuantoB nmpumenenus 311 MoxeT OBITH mpemio-
KEHO MHOXECTBO, HO KJIIOYEBHIM B TEXHOJIOTMH 3aLIMUTHI MPEIOKEHHBIM
cnocoboM sBJIsSeTCsS cyuiecTBoBanue M Hanmuuue camoro 3I1. CrpouTtesns-
CTBO 3al[UTHBIX COOPYKCHHH Ha OCHOBE TE€XHOJIOTHH ITAaKEeTOB, HAIIOJHEH-
HBIX PETOJIUTOM, IIPECTABIAETCA BEChMA MEPCIEKTHBHBIM.
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Cexuns 9. «K.3. IUOJKOBCKHAW U TPOBJEMBI
IMPO®ECCUOHAJIBHOM JTEATEJIBHOCTA KOCMOHABTOB»

HNEPCIIEKTUBBI UCITIOJIb30BAHUSI AHTPOIIOMOP®HBIX
POBOTOB-IIOMOIIHUKOB KOCMOHABTOB
WN.I". Coxun, M.B. Muxaiiniok, M.A. Toprares

Peanmzamus mepcrneKTUBHBIX OTEUYECTBEHHBIX MIIOTHPYEMBIX KOC-
MHYECKHX MPOTrpaMM HEMBICIHMa 0e3 IMIMPOKOTO WCIONB30BaHUS POOOTO-
texundyeckux cucteM (PTC) xocmuueckoro naznauenus (KH). ITostomy
cTpaTerueil pa3BUTHs POCCUMCKONW MUIOTUPYEMOM KocMOHaBTHKU 10 2050
rofa mpexycMorpeHa paspabotka PTC, koTopble paccMaTpHBAIOTCS Kak
OJIHU U3 KJIFOUEBBIX TEXHOJIOIMH U JIEMEHTOB IMJIOTUPYEMONH KOCMUYECKON
uHppacTpykTypsl. B "acTHOCTH, 1JIsi peanu3aly MEpCreKTUBHBIX OTede-
CTBEHHBIX MIJIOTUPYEMBIX KOCMHYECKHX MPOTPaMM, OPUEHTHPOBAHHBIX Ha
ocBoenue JIyHsl, muranupyercs pazpadotka cneayrouux PTC KH:

— poOOTOTEXHUYECKHE CHUCTEMBI Ul ONEPALlMOHHOW MOIAEPIKKH
KOCMOHABTOB B YCJIOBHSAX OpPOUTAJIBHOTO MONETA;

— TEXHOJIOTUH pOOOTH3NPOBAHHON M TPAHCTIOPTHOM IOAICPKKH Jie-
SITEIBHOCTH KOCMOHABTa Ha IOBEPXHOCTH JIYHBI.

HUcnonp3oBanne PTC KH mo3BomuT noBEICHTE 3()h(HEKTUBHOCTH pea-
JU3AIAH TePCICKTHBHBIX MHJIOTHPYEMBIX KOCMUYECKHX ITPOTPaMM 3a CUET:

— CHIDKCHHS 3aTpaT Ha CO3/IaHUE M SKCIUTYaTalUI0 KOCMHYCCKHUX all-
napatos (KA);

— TOBBIIIEHHUS ONEPAaTUBHOCTH, 00BEMa M KauecTBa HH(OpMAaIH,
MIPEOCTABIIAEMON FKHUMAXyY U noirydaeMoit ¢ KA;

— MOBBIMIECHUS HAAEKHOCTH W JUIMTEIBHOCTH (YHKIHMOHHPOBAHUS
KA u HanjaaHETHBIX KOMILIEKCOB;

— TIOBBIIICHHS CTENEHH aBTOMATH3AIMM PEMOHTHBIX U COOpPOUYHBIX
pabor;

— YBENMYCHHS IO SKCIIEPUMEHTOB, BBIITOIHICMBIX C HCIIONB30Ba-
nuem PTC KH;

— TOBBIMICHUA KOX(PQUIHEHTa 0e30MaCHOCTH (PYHKIUOHUPOBAHHS
9KHUINAXKa U YPOBHS MHPOPMAIIMOHHOTO 00eCTIeueH s IPH MPHUHSITHHU pelie-
HUH B KDUTHYECKHUX CUTYaIUSX;

— pacmupeHust QyHKIHOHAJIBHBIX BO3MOXKHOCTEH KA, BKiIrouas BBI-
MIOJTHEHNE pabodunX onepanuii, HeAOCTYIHBIX YeJIOBEKY;

— BBICBOOOXKJICHHUS KOCMOHABTOB OT BBIIIOJIHEHHUS OIACHBIX M PYyTHH-
HBIX OTepaIii IpH YBEIMYEHUHN 001Iero 00bEMa BEITIOHAEMBIX padoT;
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— yBENWUYEHHUS pPabOTOCHOCOOHOCTH JKHIIaXa 3a CYeT BHEAPCHUS
PTC B cucremy 00cIyXHBaHUS MUJIOTHPYEMBIX KOMIUIEKCOB, OCOOCHHO B
JUTUTENBHBIX SKCTICAUIIHAX.

OnanM n3 HOBBIX HampasieHuit passutus PTC KH sBusercs paspa-
00TKa TaK Ha3bIBAEMBIX AaHTPOIIOMOP(HEIX POOOTOB, TO €CTh POOOTOTEXHH-
YECKUX CHUCTEM, CXOAHBIX II0 CTPOEHHIO C YEIOBEKOM. AHTpomoMopdHbIE
pobororexanueckue cucteMbl (APTC) uMeT mpeuMyIecTBo nepen apy-
rumu PTC mpu BBINIOJIHEHWH TOJIETHBIX OMepanuii, KOTOpble W3HAYaJIbHO
OpPUEHTHPOBAHBI Ha BHITIOJIHEHHUE YEIOBEKOM.

B nokiane paccMaTpuBarOTCs: OTEUECTBEHHBINH U 3apyOeKHBIN ONBIT
ucnons3oBanusa APTC, nepcnektuBsl ucnonszoBanusi APTC KH nns BbI-
IIOJIHCHUS ITOJICTHBIX onepaum‘&, BO3HUKAIOIIUC MPHU UX CO3AAHUH U IKC-
IUTyaTanuy mpoOIeMsl.

O POJIM IUJIOTUPYEMOM KOCMOHABTUKHA
B PABBUTHUU OBLIECTBA
1O.B. Cocropka

PasBuTHe pakeTHO-KOCMUYECKON TEXHHKH, KOCMHUCCKHE HUCCICIO-
BaHUSI U OCBOCHHEC KOCMHYCCKOI'O HpOCTpaHCTBa SABJIAKOTCA OAHUM H3 Xa-
PAKTEpHBIX MPOSIBJICHUA COBPEMEHHOrO0 Mupa. KOCMOHAaBTHKA CErOHs
BBICTyITaeT KaK CBOEOOpPA3HbIM CHHTE3 TOTO, YTO JOCTHTHYTO MHPOBOM
HAyKOH M TeXHHMKOH. BMecTe ¢ TeM KOCMHUYECKHE HCCIIETOBAaHHS BCE TIy0-
K€ BXOJST B )KHM3Hb BCETO YEIOBEYECTBA, HAUMHAIOT UIPATh BCE OONBITYIO
POJb Ha pa3BUTHE SKOHOMHUKH, OXBATHIBAIOT IPAKTUYCCKH BCE HATIPABICHUS
KU3HH W JEATEIHHOCTH COBPEMEHHOTO OOIMIECTBAa, OKAa3bIBAIOT OOJBIIOE
BIIMSIHHC HA TIOBEIIICHIE OJIATOCOCTOSTHUS HAPOJOB BCEX CTPAH.

OT pa3BUTHS KOCMOHABTUKH CETOIHS 3aBHCUT IPOTpPecc 3eMHOM IIH-
BIJIM3AIIMHU ¥ PEIICHHEe MHOTHX HACYIIHBIX MPOOJIEM B COBPEMEHHOM 00IIIe-
ctBe. Oco00ro BHUMAHMSI 3aCTY>KMBAIOT BOTIPOCHI BIIMSIHASI KOCMOHABTHUKHU
Ha KyJIbTYpY, GOpMUPOBAaHUE YPOBHSI 00pa30BaHMsI, MUPOBO33PEHHS U Y-
XOBHOT'O 00JIMKa OOIIECTBA.

Kax ¢ MomMeHTa 3ap0oXkAeHUs TWIOTUPYEMON KOCMOHABTUKY, TaK U B
HACTOSIIEe BPeMsi HECOMHEHHOW OCTaeTCsl €€ POJIb B MOBBINICHHN HAIHO-
HaJIBHOT'O HpeCTI/I)Ka nu HaHPIOHaJ'[BHOﬁ FOp}lOCTI/I.

OCBOEGHHE H HCIOJIH30BAHUE OKOJIO3EMHOTO MPOCTPAHCTBA CTAJIO Ce-
PBE3HBIM PECYPCOM HAIMOHAIBEHOTO PAa3BUTHUS, PEAbHOTO MOBBIMICHUS Ka-
yecTBa Ku3HU Jrojaed. [TosTomMy ocoboe MecTo 3aHMMAeT MpaKTHYECKas
CTOpPOHA HCIOJBH30BAHUS PE3YJILTATOB MCCICIOBAHUI M DKCIICPUMEHTOB Ha
00pTy MUIOTHPYEMBIX KOCMHUYECKHX allapaToB:
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— MCTIOJIb30BaHUE Ha 3eMiIe KOCMHUYECKHX MEAMIMHCKUX TEXHOJIO-
Tuil B 00/1aCTH XUPYPTUH, OHKOJIOTUH, IPOTE3UPOBAHHS;

— MCTIOJIb30BAHUE YCIOBHH KOCMHUYECKHX ITOJIETOB KaK SKCIIEPHMEH-
TaJILHON MOJENH AJIs pa3pabOTKH PEKOMEHAAINH 110 JEUCHUIO U peadmiu-
TaIUU TSKEIO0 OOIBHBIX;

— CO3/1aHME HOBOTO TTOKOJICHHS BakIWMH IPOTHB BHUPYCHBIX HH(]EK-
LU, U1 CO3J[aHusl IMarHOCTHYECKUX CUCTEM M 3(P(HEKTHBHBIX HIMMYHOMO-
JYJSITOPOB,

— pa3paboTKa CPeACTB 3aIUTHl PACTEHHH, MPOU3BOJICTBO BaKIHMH U
KOPMOB JUISl HYXJ1 CEJIbCKOTO X03HCTBa;

— ONyYeHHe  INTaMMOB AN IPOM3BOJACTBA  IPENaparoB-
OuoaerpasaHToOB HEPTH;

— MOJTy4EHHE MaTEepHaJIOB JUIS 3JIEKTPOHHBIX NMPUOOPOB M KOMIBIO-
TEPHBIX TEXHOJIOTHH;

— MOJTy4eHHE TOJMMEPOB JUTS MPOU3BOJICTBA MPOTE30B M 3AIUTHBIX
TIOKPBITHH JUISl JINH3 OYKOB.

B Hactosmee BpeMs BaXHBIM acleKTOM OOECIICUCHHS NMPOMYKTHB-
HOTO BIIMSTHHUS KOCMHUYECKOH NEATEIbHOCTH Ha Pa3BUTHE OOIIECTBA SBISCT-
cs1 KOCMHU3aIHs 00pa3oBaHMs.

IlenTp moaroroBku kocMoHaBTOB uMeHH FO.A. 'arapuHa nmpuHuMa-
€T aKTHBHOE y4YacTHEe B OpPraHM3alMU U IPOBEICHUM MOJIOAEKHBIX INPO-
rpaMM, HampaBICHHBIX Ha MOMYIAPH3alMI0O U IpoHaraHay XOCTHKEHUH
OTEYECTBEHHOH NMUJIOTHPYEMOH KOCMOHABTHKH U MPOQeCcCHOHATBHON OpH-
SHTallMU MOJIOJICKH JUIsl paOOThl Ha MPEINPHATHIX PAKETHO-KOCMHUYECKOM
orpaciu Poccun. BaxkHeIM HampasieHueM JiesitensHOCTH LlenTpa sBisiercst
pa3BuTHE COTpyaHMuYecTBa ¢ Benymumu BY3amu Poccunm u moaroroBka
CHELHUATIICTOB pa3nn4Horo npoduis Ha 6ase LlenTpa.

[NonHoueHHOE M MacmTabHOE OCBOEGHHE KOCMHUYECKOTO MPOCTpaH-
CTBa M IIJIAHET SIBJISIETCS 3aja4ell MEeXAyHapOIHOH, TpeOyromel HHTerpa-
UM KOCMHYECKUX JOCTHXEHHUH BCEX CTPaH.

OCOBEHHOCTMH BBIIIOJTHEHUSA MOHUTOPHUHT A
HA3ZEMHbBIX OBFBEKTOB B ILJIOTUPYEMOM
KOCMHWYECKOM MOJIETE
I'.d. Opeukun, A.T. Mutun, A.A. Mutuna, 3.H. Crenanos

HpOBeZLGHI/Ie MOHUTOPHUHI'a HA3E€MHBIX 00BEKTOB C 6opTa MMUJIOTHUPY-
€MOI'o0 KOCMHUYECKOIr'o arimapara, OTHOCAIICIroCd K CJIO0XKXHOMY BHUAY OI€pa-
TOpCKOﬁ JACATCIbHOCTH, XAPAKTCPU3ZYETCA U OHPCACIACTCSA MHOKECTBOM
napaMeTpoB. Ot napaMeTpbl OKa3bIBAKOT 3HAYUTEIILHOC BJIMAHUEC HaA IIPO-
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JIOJDKUTENIBHOCTD, TIEPUOJUYHOCTh U BEPOSTHOCTh HAOIIOACHHS HA3EMHBIX
0OBEKTOB, ONPEIEIISTIOT BO3MOXHOCTD HAOIOACHNS Ha3eMHBIX OOBEKTOB C
MPUMEHEHUEM ONTUKO-BU3YaIbHBIX CPEACTB. T.€. ONpeeNsoT YCIOBHUS, OT
KOTOPBIX B TOW WJIM WHOM CTENEHH 3aBUCAT KauyecTBO U 3(P(PEeKTUBHOCTH
MPOBEJCHUSI MOHUTOPHHIa HA3€MHBIX OOBEKTOB B IMUJIOTHPYEMOM KOCMH-
YEeCKOM IOJIETE C UCIOJIb30BAHHEM OOPTOBBIX ONTHKO-BU3YalbHBIX CPEICTB
HaOJIIOAEHHUSL.

VcxonHbie AaHHBIC /IS BBITOJHEHUS KOCMHUYECKOTO MOHHTOPHHTA
HA3eMHBIX OOBEKTOB ¢ OOpTa KaK YK€ CYIICCTBYIOIIMX, TaK MEPCICKTHUB-
HBIX MUAJOTHPYEMBIX TPAHCIOPTHBIX KOpaliei HOBOTO MOKOJCHHUS IENIECO-
00pa3HO YUHTHIBATE:

—TIpu pa3paboTKe aNrOPUTMHYCCKOTO OOECICUYCHUST KOMIUICKCHOM
CHUCTEMbl MOHHMTOPHHTa HA3eMHBIX OOBEKTOB, a TaKXKe MPOrPAMMHOIO
obecrieueHus1, KCIOJIb3YeMOro Ha OOPTOBOM JIdMNTOIE, s 3PPEKTUBHOTO U
Ka4eCTBEHHOT'O BBIMOIHEHUSI KOCMUYECKHX IKCIEPHUMEHTOB, I/Ie OCHOBHBI-
MU METO/IaMH 30HAUPOBAHUS 3EMIIH SBJISIOTCS AUCTAHIIMOHHBIE,

— MPH OpPraHU3al[K U TUNIAHUPOBAHUH MPOBEICHUS JaHHBIX PaboOT Ha
0OpTY MHJIOTHPYEMOTO KOCMHYECKOTO armapara crenuaiuctamu llentpa
praBHeHI/IH IIOJICTOM U IMOCTAHOBUIMKAMHU KOCMHUYCCKUX 3KCHepI/IMeHTOB;

— HpH IIOATOTOBKE KOCMOHABTOB K HpOBC}ICHI/IIO MOHI/ITOpI/IHFa
HA3CMHBIX O6’I)€KTOB OHTI/IKO-BI/I?)yaJ'H)HI)IMI/I CpeILCTBaMI/I Ha6J’I}O}1€HI/Iﬂ.

HAINIPABJIEHUMS U TIEPCIIEKTUBBI PA3SBUTUS
PBIHKA KOCMHWYECKOI'O TYPU3MA
A.A Kypuupia, M.B. Kypuupina, A.A. KoBuHckuit

Brnepsrie B 2012 rony ocyuiecTBiieH HOJET MEPBOrO YaCTHOIO KOM-
MEpYecKoro rpy3oBoro kopabdmust «Dragon» xomnanunu Space X k Mexay-
HapojHoii kocmuueckoit cranimu (MKC). C konna XX — Hayana XXI Beka
KOCMOHABTHKa cTaya cepoil MHTepecoB OT/EIbHBIX YACTHBIX JIUI U KOM-
nanuii. YacTHBI KOCMOC MOXKET HE TOJIbKO MPHHOCUTH OOJIbLINE MTPUOBLIH
BJIQJIENbLIaM COOTBETCTBYIOIINX CPEACTB, HO KaK M TPAAMLMOHHBIH, IOCy-
JApCTBEHHBIA OH BEJIET K CO3/IAaHHUIO HOBBIX TEXHOJIOTUH, a, 3HAYHUT, PACIIH-
peHUI0 WHHOBAIMOHHBIX BO3MOXKHOCTEH oOmiecTBa. Yike ceiuac
TOCYJapCTBEHHBIE CTPYKTYPHI 3aMMCTBYIOT OTHENbHBIE TEXHOJIOTHH, H3JIe-
TS U TIPOAYKTHI, CO3/IaHHBIE «9acTHUKaMW». B Omwkaiimme 15-20 set pol-
HOK KOCMHUYECKHX YCIIyT Oy/IeT MOJEIeH U MECTO YaCTHBIX KOMIIAHUH B HEM
CTaHEeT J0BOJBHO CYILECTBEHHBIM.

UYro ke J0CTaHeTCsT YaCTHOMY KOCMOCY M3 Cepbl MUIOTHPYEeMOH
kocMoHaBTHKH? [Ipexe Bcero — KOCMHUYECKHH TypH3M BO BceX ero ¢op-
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Max, K KOTOPOMY rocyaapcTBa OyIoyT MpOSBISIT MUHHMAJIBHBIN HHTEpEC
WIN He OyAyT MPOSBIATH €r0 BOBCe. TypHHIYCTPHS CTaHET OCBAWBATh ITH-
JIOTHPYEMBIH KOCMOC OY€Hb MHTCHCHBHO, 3aBOEBBIBAsI IOCTENIEHHO BCE HO-
BEIC W HOBBIE PYOEXH: CyOOpOUTANBHBIC MOJETHI, KOPOTKHE OpOUTATBHBIE
IOJIETHI Ha KOCMOJIalfHepaX (HECKOIBKO BUTKOB BOKPYT 3€MIH), MOJETHI B
MHOTOMECTHBIX OpPOUTAIIBHBIX OTENSAX, B TOM YHCIIE C BBIXOIOM B OTKPBITHII
KOCMOC U IepeMEelIeHHEM 0 OpOHTe Ha CHEeNUABbHBIX YCTPOHCTBaX — OT-
KPBITBIX PAKETHBIX Kpeciax M miathopmax. Bece 3To MoxkeT OBITH peanuso-
BaHo yxke B 30-40-e rompt XXI Beka. [pyrumu cdepamu 3anstoctu
YacTHOro OM3Heca B MMJIOTHPYEMOH KOCMOHABTHKE OyJeT J0CTaBKa IPy30B
U JII0JIeH Ha TWJIOTHPYEMble OpOUTAIbHBIE KOMIUIEKCH. MOKHO OXHIATh,
YTO K CepeJMHE BeKa 9Ta HUILA YaCTHBIMH (pupMamu OyaeT oCBOEHa JOCTa-
TOYHO XOPOIIIO.

HeyknoHHBIH €XeroIHbIH pocT 00bEMOB Kak CIpoca, Tak U MPEaIo-
KEHUsI phIHKa KOCMHYECKOTO TypH3Ma, TOSIBIICHHE BCE HOBBIX ITapTHEPOB U
HOBBIX 00JIacTeli KOMMEpPYECKOTO COTPYAHMUYECTBA HE TOJIBKO CBHUJICTENb-
CTBYIOT O pacTyIlei 3aMHTEPECOBAHHOCTH BCE OOJIBIIETO KOJIMUECTBA CTPAH
KOCMUYECKHMHU pa3pabOTKaMH, HO H, 0€3yCIOBHO, OTKPHIBAET BO3MOXKHO-
CTH TIepe]] YIEHBIMU U3 CTpaH, He UMEIOIIHUX COOTBETCTBYIOIIEH KOCMHUYe-
CKoil 6a3bl, MPUHUMATh y4acTHe B KOCMHYECKUX MPOEKTax U pa3paboTkax,
YTO CHOCOOCTBYET OOBEJMHEHHIO YCHIIMH Y4YEHBIX M Pa3pabOTUYUKOB W3
pPa3HBIX CTPaH, HAKOIUIEHUIO OMNBITa MEXIYHapOJHOTO COTPYIHHYECTBA B
TaKo¥ Ba)XKHOW M IEPCHEKTUBHON cepe AeITeNbHOCTH YeJI0BeKa KaK OCBO-
€HHEe KOCMOCa, 4TO, B KOHEYHOM HTOTe, CIOcOOCTBYeT Oojee mporpeccus-
HOMY Pa3BUTHIO HE TOJILKO OTPACIIM, HO M OOIIECTBA B LIEJIOM.

[Iporpamma MKC oTkpbuia HanpaBlIeHUE MUIOTUPYEMOW KOCMO-
HaBTUKU — KOCMHUYECKHH TYpH3M, 3a 12 JeT mecsaTbio HemnpogecCHOHATb-
HbIMM KOCMOHaBTamM BbInojHeHO 11 moneroB Ha MKC Ha poccuiickux
KOCMHUYECKHX ammapartax. Pe3yiapTaThl MOATOTOBKH K ITOJIETAM W BBIMOJHE-
HUSI KOCMHUYECKUX TMOJIETOB HENpo(ecCHOHAIbHBIMH KOCMOHABTAMH Ha
MKC moryT OBITh UCTIOJIB30BAHBI IS IIOATOTOBKH KOCMHYECKHX TYPHUCTOB
10 IPYTUM KOMMEPYECKHM IPOrpaMMam.

MOAIrOTOBKA KOCMOHABTOB K BEJIEHUIO
BU3YAJIBHONU OPUEHTUPOBKHU C BOPTA
ME)KIIYHAPOI[HOﬁ KOCMMYECKOU CTAHIIUU
B.I1. Pomanos

HOI/ICK, 06Hapy>1<e}me, pacrio3HaBaHuC U perucTpanusd 00BEKTOB Ha
3EMHOM MOBEPXHOCTU B KOCMHUYCCKOM MoJIETE MpeaACTaBJIACT coboit JocTa-
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TOYHO CIIOXKHYIO 337ady U TPeOyeT BBHICOKOH CTENIEHH T'OTOBHOCTH KOCMO-
HaBTOB K UX BBIIIOJIHEHUIO.

Jns obecriedeHUs] MOATOTOBKH KOCMOHABTOB K 3TOH paboTe ObLI
pa3paboTaH «ANTOPUTM ICHCTBUII KOCMOHABTa IO BEACHWIO BU3yalbHOU
OpUEHTHPOBKU ¢ OopTa MexmyHapomHoil kocmudeckoil cranimu (MKC)
JUIsL TIONCKa, OOHAPY)KEHHs, PAcIO3HABAaHHUSA M PETHCTPAIlMM OOBEKTOB Ha
3eMHOM noBepxHocTu» (nanee AJITOPUTM).

Kpome Toro akryampHOCTh mganHoro AJITOPUTMA oOycnoenena
TpeOOBaHUSIMH TOBBIILICHUS PE3YJIbTATUBHOCTH MOHHTOPHHIA, CBSI3aHHOTO
C TIOMCKOM, OOHapy>KeHHWEM, paclio3HaBaHHEM M (OTOpErucTpaunueii Mano-
pa3sMepHBIX Ha3eMHBIX OOBEKTOB, a TaKKe HEOOXOAMMOCTHIO KOMILIEKCH-
pOBaTh B €IMHYIO CUCTEMY Pa3JIMYHbIEe aCIEKThI TOATOTOBKH [0 BU3YaJlbHO-
MIPUOOPHBIM HAOIIOACHUSIM.

AJITOPUTM wucnonb3yercs 1jsl NOATOTOBKA KOCMOHABTOB B COCTa-
BE TPYMIIBI, B COCTaBE SKUIAXEH M CHEIUAINMCTOB IO moAroroske. Ilpm
MOJrOTOBKE KOCMOHABTOB MOXKET HCIOJIB30BaThcsa 000K Notebook wmmm
MIEpCOHATBHBIA KOMIBIOTEp 0€3 Kakoro-Iudo CrenuagbHOTr0 NpOrpaMMHOTO
oOecreueHHsI.

UcnonszoBanne AJITOPUTMA mno3BoJisieT yIpOCTUTh 3aja4y Koc-
MOHaBTa IO IIOHCKY, OOHapyXEHMIO, PACIO3HABaHUIO M pPETUCTpaLUU
Ha3eMHBIX 00bekTOB Ha 6opTy MKC.

Hcxonst u3 copMUpOBaHHBIX 33/1a4, SKUMAXKY, MPOXOIAIIEMY IO~
TOTOBKY K TIONETY, IPEAOCTABIACTCA:

— repeveHb 0OBEKTOB HAOIIOIEHHUH C UX reorpapuIecKuMH KOOPIH-
HaTaMH;

— MONETHOE 3aJaHue C ITPEIBApUTENBHBIM IIIAHOM-TPAdUKOM JUIs
TIPOBEJICHUS HAOIIOICHUI;

— pazpaboranHas cucremMa «[IOMOIby», ainer  00BEKTOB
KATAJIOI'A x0TOpOro MOMOJHSIOTCS U KOPPEKTUPYIOTCS K KaKIOMY IO-
JETy.

VicxomHBIMH JaHHBIMH JUIS MTOJTOTOBKM KOCMOHABTOB SIBJISIFOTCS
00BEKTHI HAOIIOICHHS.

YcneuHocTh perieHust 3aaa4 kocMonastamu Ha 6opry MKC obec-
MeYrBaeTCs HaJMIUeM HH(OPMAIHH 110 UCCIIeAyeMbIM 00beKTaM B (aiimax
KATAJIOT' A cuctremsl «[ TOMOIIby», koTOpasi MOMOTaeT eMy B 3aBUCUMO-
CTH OT TepHoJia NoNETa (3MMa-JIeTo), YCIOBUI OCBEIEHHOCTH, MTPOTrPaMMBbI
nojéra ¥ T.J. NPUMEHHUTENBHO K BOCXOMSIIEMY WIIM HUCXOMSIIEMY BUTKY
OCYIIIECTBUTH TOHCK, ONPENEIUTh PaliOH 00BEKTa, paclio3HaTh CaM OOBEKT
JUISL TAbHEHIIE ero perucTpammm.

Coznanne KATAJIOI'A KOHKpETHBIX 0OBEKTOB TO3BOJISIET CHOPMH-
poBaTh MHPOPMAIMOHHBIN O0JMK, OTCIEANTDh TUHAMHUKY OOBEKTa M TPEHI
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€T0 XapaKTEePHUCTHK, YTO BEChMa BaXKHO JUIS OPTaHU3AINH POBEICHHS TI10-
0aTFHOTO MOHUTOPHHTA W TIPHHATHS OTIEPATHBHBIX PEIICHHUH.
PaccmarpuBaemsrii AJITOPUTM OplT yCHemIHO MCIONB30BaH IpU
BBIIIOJJHEHUM KOCMUYECKUX NOJETOB KocMoHaBTamu IllkamnepoBbim A.H.,
WBannmuaeM A.A., Hopunkum O.B., Tapenkuasiv E.U., Pomarenko P 1O.

«KOMIIVIEKC TEXHUYECKHUX CPEJACTB KOJUVIEKTUBHOT' O
MNOJb30BAHUSNA» ®I'BY «HUU LHIIK KMEHH 10.A. TATAPUHA»
N BO3BMOXKHOCTHU EI'O PA3BUTHUS
K.b. Ky3nenos

Ilentp nmoaroroBku kocMoHaBTOB UMeHH O.A.TI'arapuna (L{IIK) sB-
JISIETCA YHUKAIBbHBIM U €JUHCTBEHHBIM YUPEKICHUEM HE TOJIBKO B CBOEH
oTpacny, HO ¥ B nesioM 1o ctpane. LIIIK obbenunser B cebe Oompiroe guc-
JIO PAa3IMYHBIX CTPYKTYP, MOAPA3ACICHUH, CHCTEM, MTOJCUCTEM. DTO 00CTO-
ATENBCTBO ~ BHOCHT  CHENU(UKY B  IOBCEJHEBHYIO  JEATEIBHOCTH
YUPEKACHUS.

OnHOM M3 TaKHUX COCTABIIOIKX SIBIsIETCS «KOMITIEKC TEXHUYECKUX
CPEICTB KOJUICKTHBHOT'O MOJIb30BaHus». OH Obu1 pa3padoran B LIITK B 1988
roay Juisi oOecriedeHusl POBEICHUS 3acelaHuii, COBELIAHNH U IPYTUX Me-
pONPUATUI C HCIIOJIB30BAHUEM TEJIEBU3MOHHOW KHMHO- M JHUANO3UTHBHOM,
TEKCTOBOM u rpaduueckoil mHdopmanuu. B ero pabore mpeaycMoTpeHs!
CIeNyOUIMe BO3MOKHOCTU: 3ByKOYCUJICHUE, NIEPEBOJ U 3aIIUCh BBICTYILIE-
HUH JOKJIQAYUKOB U YYaCTHUKOB 3aCEIaHUMN.

«Kommiekc TeEXHUUECKUX CPEeJCTB KOJIEKTUBHOTO MOJIb30BaHMsD Ha
MPOTSHKEHUH MHOTHUX JIET YCIIEIIHO UCIONB3YETCA NIPU NMPOBEJCHNUN 3acea-
HUll MexXBeJOMCTBEHHON KoMuUccHH, ['0Cy1apCTBEHHBIX 3K3aMEHOB, MPE-
MOJIETHBIX M MOCIEMNONETHBIX COBEIAHW. 31ech IOABOAATCS HTOTU
CJIO’KHOTO, MHOTOI'PAHHOTO M B)KHOTO IIpoliecca OT 0TOOpa KaHAWAATOB B
KOCMOHABTBI JJO aHAJIU3a PE3yJIbTaTOB U IIOJBEJEHHUS UTOIOB BBINOJIHEHUS
3a/1a4 KOCMHYECKOT0 10JIeTa.

AHann3 COBPEMEHHOTO COCTOSIHUS TEXHHUECKUX CPEJICTB KOMIUIEKCA
ITOKa3all, YTO ero OOCIy>KHBaHHWE 3aTPYAHEHO B CBSI3U C TE€M, YTO TEXHHUKA
ycTapena, 4TO B CBOIO O4Yepeb HEe MOXKET He OTPa3UThCs HA KauecTBe obec-
NIEYEHMs] NPOBEJCHUS 3acelaHMil, COBEINAHUNU U IPYTUX MEPOIPHUITHMH.
HanGonbime HapekaHus BHI3BIBACT paboTa CHCTEMBI 3BYKOYCHIICHUSL.

MopaepHuszanys CUCTEMbl 3BYKOYCUJIEHUS, KaK M JPYTUX CUCTEM,
BXOJIUX B «KoMIIeKC TEXHUUECKUX CPEACTB KOJUIEKTHBHOIO TOJB30Ba-
HUSI», TIO3BOJINT 00ECIIEYUTh POBEACHHE 3ace/laHui, COBEIAHNI 1 IPyTrUX
MeponpusATHi Ha 0oJiee KaueCTBEHHOM ypOBHE.
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OUBNYECKAS MOAIOTOBKA KOCMOHABTOB
9.A. JIuxoBunos

3a muorue romsl paboTsl LlenTpa moaroroBku kocMonasTos (L[ITK)
M. F0.A. lNarapuHa OBUT HAKOIUIEH YHUKANBHBIA TMPAKTHUECKUH OMBIT (Hu-
3U4YEeCKON TOATOTOBKM KOCMOHABTOB, KOTOPBIN SBISETCS HECOMHEHHBIM
JIOCTOSIHUEM POCCHHCKOW KOCMOHABTHKU. CHenumanucTsl oThena Qusnde-
CKOIl MOATOTOBKM KOCMOHABTOB TOTOBMJIM K TIOJIETYy IEPBOr0 KOCMOHAaBTa
Mupa Opus AnexceeBnua ['arapuHa, nepBoro KOCMOHaBTa BBILIEIIETO B
OTKPBITBIHA KocMoc Ajekces Apxunosuda JIeoHOBa, epBOro TypHucTa, BCex
kocMoHaBToB CCCP u Poccun. M To, uto B IIIIK roroBmmauce u ceriuac
MIPOXOJAT MOJArOTOBKY KaK HAllld COOTEYECTBEHHUKH, TaK M TPAYKAAHE HHO-
CTpaHHBIX TOCYIApPCTB, NOATBEPKIAET BBICOKUM MEXKIYHApPOAHBIH YPOBEHb
HaKOIUICHHOTO OIBITA B 00JacTH (PU3NUECKOM MOATOTOBKH KOCMOHABTOB.

®dusnueckas NOAr0TOBKAa KOCMOHABTOB OCYILECTBIISIETCS KaK Ha 3Ta-
me 00IEeKOCMHYECKOH MOATOTOBKH, TaK M B COCTaBE TPYNH W SKUIAXKCEH.
IIpn 3TOM OCHOBHOH IENBI0 (HU3NIECKOW IMOATOTOBKH KOCMOHABTOB Ha
MIEpBOM 3Tarle SBISeTCs PU3MYECKOE BOCITUTAHUE U JOCTHKEHHE TpeOyemMo-
IO ypoBHS (PU3MYECKOI MOATOTOBIECHHOCTH, a Ha BTOPOM U TPETHEM 3Ta-
Iax — MOAJepKaHUEe TOCTUTHYTOTO YPOBHS U, NPH HEOOXOAUMOCTH, €ro
KOPPEKTHPOBKa MCXO/Is1 U3 0COOCHHOCTEH MPEICTOSIIErO TOJIeTa.

C pa3BuTHEM KOCMOHABTHKH YCIOXKHSIOTCS 3a/1a4H, peuIaeMble KOc-
MOHAaBTaMH BO BpeMs IMOJIETA, pacIIUpsieTcs KPyT 3THX 3aaad. Ecnu Bo Bpe-
Ms TIEpBBIX MOJIETOB HEOOXOMMMO OBUIO ONPEIEINTh, MOXKET JIM YEIOBEK
MEPEHOCUTh YCIOBHUS KOCMHUYECKOTO IOJIETA, TO TEHEPh CTOUT 3ajaya MoJ-
TOTOBUTH KOCMOHABTa K paboTe Ha BHICOKOM ITPO(ECCHOHATIBHOM YPOBHE B
YCIIOBHSIX HEBECOMOCTH.

YpoBeHb pa3BUTUSL COBPEMEHHOW NHIOTHPYEMOM KOCMOHABTUKHU
JUKTYeT HE0OXOAUMOCTh B IMIOCTOSSHHOM COBEPIIIEHCTBOBAHUH BCEH MOATO-
TOBKM KOCMOH@BTOB M, B YaCTHOCTH, (PU3UUECKOIl TOATOTOBKH KOCMOHAB-
TOB Kak oOecrmedyuBaomell HOPMalIbHYI O KH3HEACSTENbHOCTH B
9KCTPEMAIIBHBIX YCIIOBHSX.

CosepiieHCTBOBaHHE (pU3UIECKON OATOTOBKY KOCMOHaBTOB B I[ITK
IpeaycMaTpUBaeT Co3aHne Ha 6a3e oTAena (GU3NIecKoil MOIrOTOBKH KOC-
MOHABTOB KJIacca, B KOTOpPOM OBUIM OBl COCPEIOTOYEHBI aHAJOI'M BCEX
UMeromuXxcss Ha 00pTy MexXIyHapOoJHOW KOCMHYECKOW CTAHIMU TeXHHUYe-
CKMX CPEICTB M TPEHAXXEPOB JUI OTPAOOTKHM THIOBBIX MPOTPAMM TpPEHH-
POBKH.
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KOMILJIEKC TPEHAXKEPOB
JIUIS IOATOTOBKHU DKUITAKEN K TOJETAM
HA MEXKJIYHAPOJHOW KOCMUYECKOM CTAHIIUM
E.B. IlonyHuHa

B cooTBeTCTBHM C CyHIECTBYIOIIUM MOJIOKEHHEM ITOATOTOBKA KOC-
MOHABTOB K 3KCIUTyaTallUd POCCHHCKOTO M aMEpUKAHCKOTO CErMEHTOB
MexnynapoaHoit kocmuueckor crannun (MKC) ocymectsisiercst Ha Gase
CTpaHbI-pa3padOTYMKa CErMEHTa C HCIOJIb30BAHUEM pa3padaThiBaeMbIX U
CO3/1aBaeMBbIX 3TOH CTPaHOW TEXHUYECKHUX CPEACTB MOoAroToBkH. [loaroros-
Ka OpPraHM3yeTcsi B BUJE CECCHid, MPOJOJDKUTENLHOCThIO OT 3-X J0 5-TH
HEJIEJIb, I00YEPEAHO IIPOBOAUMBIX POCCUICKOM U aMEPUKAHCKOM CTOPOHOM.

B nmoxmane paccMaTpuBaeTcss KOMIUICKC TPEHa)XEPOB OpOUTAIBHBIX
Moxyneit poccuiickoro cermernra (PC) MKC, co3maBaemblii MO3TamrHO MO
Mepe pa3BepTeiBaHus MKC n nipenHa3HaueHHBINA 1711 OTPaOOTKU 3KHITaKEM
W Ha3eMHBIM IIEPCOHAJIOM C y4eTOM MX ()yHKIIMOHAJIBbHBIX OOS3aHHOCTEH,
JNEeHCTBUI MO 3KcIlyatanuu cucteM u none3Hodl Harpysku PC MKC, a
TaKke MO0 00ECHEeYeHNI0 0E30MaCHOCTH O00BEIMHEHHOTO SKHIaXKa W KHUBY-
yectu MKC. IlpuBoasTcs aTamsl co3aHus, COCTaB U CTPYKTypa KOMIUIEK-
ca. OOCyX/atoTCsl NMEepPCHEeKTUBBI PA3BUTHS M IYTH COBEPIICHCTBOBAHUS
KOMIUIEKCa, HalpaBjeHHbIC Ha MOBBINICHHE KauecTBa M A3(PQeKTHBHOCTH
MTOJITOTOBKH.

AHanu3upyercs ONBIT MOATOTOBKM MEXAYHAPOIHBIX SKCIEIUIIHH,
JAHHBIE O 3arpy’>KEHHOCTH KOMIUIEKCA BO BpPEMs CECCHHM U MEXAy HHMHU.
[NomyueHHbIe TaHHBIE MO3BOJISIOT IPOrHO3UPOBATH NMOTPEOHbIE TPEHAKHBIE
cpezacTBa 11 obecriedeH st HOATOTOBKH MOCIEIYIOIINX KCIICANIIHA.

METOA U AJITOPUTMBbI KOHTPOJISI KAYECTBA
BBIITOJIHEHU S DKUITAXKEM JUHAMUWYECKUAX ONEPALIUIA
CBJUNKEHMUS, MIPUYAIUBAHNSA U CTBIKOBKH
M.H. Bypnaes, B.H. Caes

K uncny Hambosee MEpCIEKTHBHBIX ITyTeH MOBBIMICHUS 3(PPEKTHB-
HOCTH TIpOILIECCa TPEHHPOBOK KOCMOHABTOB Ha TPEHa)XKepaxX SBISIETCS CO-
3/IaHHE CHETIHATBHBIX CPENICTB, TO3BOJISIOMINX:

— 1aTh MHCTPYKTOPAaM BO3MOXHOCTb IIPOTHO3UPOBATH TEUEHHUE U-
HaMHUYECKUX IPOLECCOB C YYETOM YNPABISAIOMIUX BO3AEHCTBUI dKUMIAXKA;

— YMEHBIINUTH 3aTpaThl BPEMEHN Ha OOHApy>KeHHE OINMOOK IKHUIIa-
Kel;
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— 00eCTIeunTh HHCTPYKTOPaM BO3MOYKHOCTH CBOCBPEMEHHOTO U
000CHOBaHHOTO MPEKPALICHISI TPCHUPOBKH P BBIXO/E HA MPEAEIBHO J10-
ITyCTHMBIE WM OMIACHBIC PEKHMBI yIIPaBICHHS.

IMonck Takux cpencTs OBIT MPOBEAEH HAa OCHOBE aHANIN3a CXEM IBH-
KEeHHS B 00paboTKH WHPOPMALIUN B CHCTEME YIIPABICHHUSI OTHOCHTEIEHBIM
JBIDKCHUEM MIIOTUPYEMBIX KOCMHYECKHX allapaToB. AHAIN3 3THX CXEM
MOKa3aJl, YTO paclUIupeHHe BO3MOKHOCTEI KOHTPOJISI MOXKET OBITh MOJyde-
HO 3a CYET HCII0JIb30BaHMs 0oJiee COBEPIICHHBIX (OpM NpesCTaBICHUS HH-
¢dopmarun u  MeronoB pabotel ¢ Hed. Takue GOpMBI M METOMBI
pa3pabaThIBalOTCSI HA OCHOBE TEOPHH M METOJIa roA0TrpadoB.

B MaTemaTnyeckux MOJENSIX OTHOCHUTEIBHOTO IBHXXECHUS KOCMHYE-
CKUX allapaToB HCHOIB3YETCsl NPEUMYIIECTBEHHO METOJ pa3/ielIbHOTO
YIpaBiIeHUS. PaguanbHOH M OOKOBOHW COCTAaBISIOIIMMH OTHOCHTEIBHON
ckopocTH. IIporiecc OTHOCHTENBHOTO IBIKCHHUS OTOOpa)kaeTcs B IMPSMO-
YTOJBHOH CHCTEME KOOPIMHAT JalbHOCTh — paJualibHasi CKOpOocTh. Touka,
oTtoOpakaromas TeKyIlHe IapaMeTpbl OTHOCHTENBHOTO IBHKCHUS, Iepe-
MEIAeTCsl MO 3KpaHy HWHAMKATOpa C MEPEMEHHOW CKOPOCTBIO IO KPHBOM
BTOPOTO MOpsiIka — mapadone. JJoOCTOMHCTBOM TakoTrO METOna SIBISIFOTCS
KpaTKOCTh MaTeMaTHYeCKOTr0 ONMUCaHHs YIPaBJIIEMOro Ipolecca U MeTosa
YIPaBJIEHUs U MIPOCTOTA peaTH3aLUH.

Ero ocHoBHBIMH HCIOCTATKaMU SBJIAIOTCA OTCYTCTBUE HaFHﬂI{HOﬁ
(opMBI 0TOOpaKEHHSI OTHOCUTEIIHLHOTO JABHKEHHSI, TEOMETPUUIECKHU 10100~
HO peanLHoﬁ KapTUHE OTHOCUTEJIBHOI'O JABHXKCHUS, HCBO3MOXKXHOCTE IPO-
THO3MPOBAHMS OTHOCHUTEIBHOTO JBW)KEHHS, OTCYTCTBHE WH(OPMAIUU O
TEKyIIeM IPOMaxe M O TpaHUIAX 00JacTH BO3MOXKHOTO U 0e30macHOro
YIpaBieHUS COMKECHUEM.

B cBs131 ¢ 3THM IIpeAcTaBIsIeTCs] BXKHBIM HMCCIIEIOBAHIE BOIIPOCa O
1eNIeco00pa3HOCTH Mepexo/ia B 0ToOpakeHNH HHopManuy o COMMKEHNH K
UCTIONIb30BAHHIO BEKTOPHBIX Troorpaduueckux Gopm.

Co3nath Uil MHCTPYKTOpa BO3MOXKHOCTH BH3YaJbHO MPOTHO3UPO-
BaTh T€UEHHE MPOIECCAa OTHOCHTENBHOIO JIBWKEHHSI MOXKHO, €CJIU IIpeJICTa-
BUTh Ha OKpaHe [HCIUIes IUIOCKOCTh IpoMaxa M paBHOMEpHOE
MPSIMOJINHEHHOE JIBIKEHHE TI0 HeHl TOYKH, OTOOpakaromiel MOJIOXKEeHHE
aKTUBHOTO anmapara OTHOCHUTENIbHO oObekTa cOmmkeHus. Takas Gopma
pEACTABIICHUA I/IHq)OpMaHI/II/I TO3BOJIACT ONCPATUBHO BBLINOJHATH HpI/IGHI/I-
YKEHHBIE OIIEHKH BCEX OCHOBHBIX ITApaMETPOB OTHOCHUTEJILHOTO JIBIDKCHUS U
NpUOIMKEHHO TPOrHO3MPOBATh TeYEHHE Ipoliecca cOmmkeHus. Bozmox-
HOCTh MPOTHO3UPOBAHUS IpOLEecca CONMKEHUs SBISETCS JOCTOMHCTBOM
9TO# (GopMBbI NpeacTaBIeHUsT UHOOPMALMK: OHA ycTpaHseT neduuur Bpe-
MEHH B OLIEHKE JTUHAMHKHU COJIMDKEHHMS.
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BBoxutcst MOHATHE NpENENbHBIX PYOeXeH NMpuYannBaHUsA, KOTOPOE
MO3BOJISIET PACCUMTATh, IPOAHATM3UPOBATh M HATILIHO MOKA3aTh MPEAEb-
HBIC HAa MUHHMAJIBHOHW NATbHOCTH PYOEKH NpUYaIHBAHUSA U 000OIIEHHBIC
XapaKTEPUCTUKH TMPOIECCOB UX PeallM3aliuy P BEIOPAHHOM cxeMe yrpas-
neHusi. ViccnenoBaHbl XapaKTEPUCTHKH MPEACIBHBIX PyOexed cONmKeHHs.
Ha 37011 0CHOBE OTIpeneneHsl TPaHUIIBI 00JIaCTel BOZMOKHOTO TIPHYAIABA-
HUSL JUISL Pa3JIMYHBIX CXEM YIIPaBJIEHHs CONMKEHUEM.

PesynbraThl McciaenoBaHU peaM30BaHbl B BHIE MOJENIN CHCTEMBI
otoOpaxkeHHss MHPOPMAIMK O Tpollecce CONMKEHMs, MPEABIBISIEMOH MH-
CTPYKTOPY, B COCTaBE CUCTEMBbl BOCCTAHOBJICHUSI 1 BOCIIPOM3BEACHHS MPO-
ecca TPEHUPOBKM Ha TPEHAXEpax MIJIOTHPYEMBIX KOCMHUYECKHX
anmapaTos.

CTAHOBJIEHME U PABBUTHUE KOMILJIEKCA TPEHAXKHBIX
CPEJCTB JJISI MOArOTOBKH KOCMOHABTOB
B POCCHIICKOM ®EJIEPALIIN
JI.LE. llleBueHKO

B noxnane paccMOTpEHBI UCTOPHS CTAaHOBJICHUS M Pa3BUTHS OTeue-
CTBEHHOTO KOMIUIEKCA TPEHAKHBIX CPEJCTB IS MOJATOTOBKH KOCMOHABTOB
(TCIIK) mo BceM BHIaM KOCMHUYECKOW MOATOTOBKH. OCHOBHOW aKIIEHT B
JIOKJIa/ie CHeJIaH Ha CIeHHaTU3UPOBAHHbIE W KOMIUIEKCHBIE TPEHAXEPHI U
(byHKIMOHANBHO-MoAenupyomue crenapl kak ocHoBHble TCITK Ha atame
HETOoCPEICTBEHHON IOATOTOBKH K IOJIETY B COCTaBe dKuIaxa. PaccmoTtpe-
HBl 3aKOHOMEPHOCTH M TEHJIEHIWH DPa3BUTHS KOCMHUYECKHX TPEHaXEPOB,
BBIBIICHHBIE Ha OCHOBE OIBITa Pa3padOTKH M 3KCIUTyaTallud TPEHaXEPOB
10 BCEM POCCHHCKHUM KOCMHYECKHM IIPOrpaMMaM.

[TokazaHO, YTO OCHOBHBIC 3aKOHOMEPHOCTH Da3BHUTHS KOMILIEKCa
TCIIK o0ycioBieHsl TpeOOBaHUSIMH K TOATOTOBKE KOCMOHABTOB B COOT-
BETCTBUH C TUIIOM U MOAM(UKALKEH MUIOTHPYEMOI0 KOCMUYECKOTo arma-
pata (IIKA) u mporpamMMoil kocMuueckoro moinera. Tak, mepexon OT
ABTOHOMHOM CTPYKTYpPHI IIEPBBIX KOCMUYECKUX Kopabiei «Boctoky, «Boc-
xom» 1 «Coro3» K OpOUTaIBHBIM CTaHIUAM «CaloTy, OpOUTaIFHOMY KOM-
mwiekcy «Mup» W MexayHapoaHoit kocmudeckoi crannuun  (MKC)
3aKOHOMEPHO TIPUBENI K Pa3BUTHIO CTPYKTYPHI TPEHAXXEPOB M CO3/AaHUIO,
Hapsily ¢ aBTOHOMHBIMH TpEHa)KepaMH TPaHCIOPTHBIX KopaOinei, TpeHa-
KEPHBIX KOMIUIEKCOB, MOBTOPSIIONIMX CTPYKTYpPY OPOUTAIBHBIX MUJIOTHPY-
€MbIX KOMIUIEKCOB. Pacmmpenne QpyHKIMOHAIBHBIX 005S3aHHOCTEH YJICHOB
9KHIAXKa MO YIPaBIEHUIO OOPTOBEIMU CHCTEMaMU U 000pPY/JOBAaHHEM B CBsI-
31 C IIOCTOSIHHBIM YCOBEPIIECHCTBOBAHHEM M Pa3pabOTKON HOBBIX THIIOB U
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Momudukanmii [IKA m pacmmpeHneM mporpamMM TOJETOB 3aKOHOMEPHO
MIPUBENO K HEOOXOIUMOCTH Pa3pabOTKH CHEIHMAIN3UPOBAHHBIX TpPEHAXE-
pOB.

UYro kacaeTcsi OCHOBHBIX TEHICHIIMH Pa3BUTHS KOCMHUECKHUX TPEHA-
KEPOB, TO OHHU ONPEIEISIOTCS TPEMS B3aHMHO OOYCIIOBICHHBIMHU acIHEKTa-
MH: TpeOOBAaHWSIMH, TPEOBABISIEMBIMH K KOCMHUYECKHM TPEHAXKEpaM;
TEXHHYECKHM YPOBHEM CYILECTBYIOIIEH anmapaTHO-NPOrpaMMHOIl 0a3bl
SKOHOMHUYECKUMH BO3MOXKHOCTAMHU. OCHOBHas TeXHHMYECKas TEHICHLUSA
(dopmupoBaiack B pe3yjbTaTe Iepexoja OT aBTOHOMHON CTPYKTYpPHI Tpe-
HaXépa K MHOTOMAIIMHHBIM KOMIIJIEKCAM U 3aTeéM K TPEeHaKEPHBIM CUCTe-
MaM. B HacTosIee BpemMs nepcrneKTUBHOM TeHIEHLUEH ABISIETCSA CO3JaHue
HHTETPUPOBAHHBIX TPEHAKEPHBIX KOMIIJIEKCOB, UIMUTHPYIOIUX Pa3IHYHbIC
HanuoHalbHbIe opOuTansHble Momynun MKC, pacnonoxeHHBIX B Pa3sHBIX
ctpanax (B Poccun, CIIIA, EBpomneiickux rocyaapcrsax, SInoHum).

HUCIIOJIb30BAHHUE BU3YAJIbBHO-ACCOIIMATUBHOI'O
METO/IA PACIIO3HABAHHW A OIIOPHBIX CO3BE3IUMI
U HABUTALIMOHHBIX 3BE3 /][

B IOAI'OTOBKE KOCMOHABTOB
A M. YurupusHon

B nporpaMMax moAroToBKM KOCMOHABTOB K KOCMUYECKHM IIOJIETaM,
MpeAyCMOTpEHa MOJAr0TOBKA 0 YUeOHON TUCHUILIMHE «3BE3THOE HEOOY.

KocMoHaBTHI B X0/1¢ 00y4YeHHUS 10 3TOM AMCHUILIMHE NTPHOOPETAIOT
3HaHMS 3BE3MHOTO HebGa M TBEPAbIE HABBIKM PACIO3HaBaHUS BU3YyaJbHO-
aCCOLMMPOBAHHBIX (DUTYp OMOPHBIX CO3BE3ANH M MOJIOKEHUH HaBHTAIMOH-
HBIX 3BE3/l B CO3BE3AMAX IPH IPON3BOJIHHOM IIOJIOKEHUH HeOeCcHOI cdepbl
OTHOCHTEJIFHO HaOMoaTels 4yepe3 orpaHMyeHHbIe HIUTIOMHIHATOPAMH IO
3peHusl.

Jnst yero u ObuT pa3paboTaH BH3yalbHO-aCCOLMATHBHBIN METON
pacro3HaBaHMs ONOPHBIX CO3BE3MHM M HABMIalMOHHBIX 3BE3M. CyTh 3TOTrO
MeTOJ[a 3aKJIF0YaeTcsl B IpeoOpa3oBaHUK KapThl 3BE3IHOTO HeOa B KOHTYD-
HYI0 KapTy C (UTypaMH, JIETKO paclo3HABA€MBIX OIOPHBIX CO3BE3IHH,
c(hOpMHUPOBAHHBIX IETIOYKOH KOHTYPHBIX JHHUH, OOBEAMHUBIINX SPKHE
3BE3/BI 3BE3IHOTO CKOIUICHHUS B pacmo3HaBaemylo ¢urypy. Uto mamo Bo3-
MOXHOCTh BH3YaJIbHO BBIJENUTH M3 88 co3Be3nuii HeOecHoW cheprr 14
OMOPHBIX CO3BE3/UH, MO3BOJSAIOIMIMX PACIO3HATh BCE CO3BE3MA U HaBUTa-
LMOHHBIE 3BE3761. KpoMe Toro OblH pa3paboTaHbl MHEMOHHYECKHE TIPaBH-
Ja TOWCKAa TMpHISKAMX CO3BE3AUA M  HABUTallMOHHBIX  3BE3[,
MOJIACP>)KUBAIOIINE 3PUTENIBHOE BOCIPUATUE OMNOPHBIX co3Be3nuil, Yto B
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COBOKYITHOCTH ¥ JIETJIO B OCHOBY BH3yaJIbHO-aCCOLMATHBHOTO METOAa pac-
MI03HABAHHUS ONOPHBIX CO3BE3/IMH M HABUTAIIMOHHBIX 3BE31, HCIIOJIB30BAHUE
KOTOPOTO IT03BOJIMJIO ITOBBICHTh YCBOCHHE y4EOHOTO MaTepHaa.

BusyanbHO-acCOIMATUBHBI METOX paclO3HABaHMS OIIOPHBIX CO-
3Be3AWIl 1 HABUTALIMOHHBIX 3BE3]] Uepes IOJIA 3pSHUS WILTIOMHHATOPOB TIPH
MIPOU3BOJIFHOM TOJOKEHHH HAOI0JaTeNsl OTHOCUTEIBHO HEOSCHOH chephl
YCIEITHO UCIIOIb30BAJICS B MOATOTOBKE KOCMOHABTOB. A ycriemrHas pabora
KOCMOHABTOB 110 00ECIIEYEHHIO KOPPEKLUUH OPOUT U KOHTPOJIIO HaBUTallH-
OHHBIX TTAPaMETPOB C UCIIOJIb30BAHNEM 3HAHHI 3BE3/HOTO Heba OblIa Ipo-
JIEMOHCTPHPOBAHA PA3IMYHBIMU SKUNKaMH KaK IPH MOJeTax Ha KOMILIEKC
«Mup», Tak u nmpu nonerax Ha MKC.

NHPOPMAIIMOHHOE OBECIIEYHEHUE
MNOAIrOTOBKH KOCMOHABTOB
A.A. Kypuugis, B.B. Camapun

Hemnu, noctasnennsie B Kornemnm nHpopMmarnzanuu denepanbHo-
ro KOCMHYECKOTo areHTcTBa (maiee Pockocmoca) m ®I'BY «HHUHN IIIK
umenu 1O.A. Tarapunay (nanee IITK) TpeOytoT nanbHeiIero BHeIApEHUs
COBPEMEHHBIX HayYHO-WH(OPMAIMOHHBIX TEXHOJIOTHH BO BCE HAIPABICHUS
KOCMHYECKOH €SI TeNbHOCTH.

B nacrosmee Bpems B LIIIK mmpoko BHEIPSIIOTCS U MCTIOIB3YHOTCS
nH(pOpPMAIMOHHBIE TEXHOJIOTHH 00ecIieueH sl IPOLECCOB MOJrOTOBKHA KOC-
MOHABTOB, BKJIFOYAIOMINE CO3JAaHHE aBTOMATH3MPOBAaHHBIX WHPOPMAIMOH-
HO-CIIPAaBOYHBIX CHCTEM, WH(OPMAIMOHHEIX TIOPTANOB, 0a3 [aHHBIX,
ANEeKTPOHHBIX OMOIMHoTeK. Kpome TOro, coBpeMeHHbIe MH(POpPMAIMOHHBIE
TEXHOJIOTHH HUCTOIB3YIOTCS MPH CO3IAHUH KOMITBIOTEPHBIX (BUPTYalbHBIX)
TpeHaxxepoB U 3D-moneneil, MynbTUMEIUIHBIX KOMIUIEKCOB JUIsl HOATOTOB-
K# KOcMOHaBTOB. CO3/1aH M yCIIeIHO (PYHKIIMOHUPYET MOJOAEKHBIN 00pa-
3oBaresbHbI  KOCMOILIGHTp, NpeqHa3HaueHHbId Uil NpodecCHOHAILHON
OpUEHTAIMN MOJOAEXKHU AN paboThl B KOCMHYECKOH OTpacidl CTpaHbl U
TIOMYJISIPU3AINHA TIOCTIKEHUH OTeueCTBEHHOH KocMoHaBTHKU. B Kocmo-
LIEHTPE pealn30BaHbl CaMbleé COBPEMEHHBIE HHHOBAIIMOHHBIE 00pa3oBa-
TEJIbHBIE TEXHOJIOTUH, IPUMEHSEMBIE ITPH 00ydIeHUHN KaKk KOCMOHABTOB, TaK
1 IIKOJbHUKOB U CTYICHTOB.

B crathe mpeacraBieHbl NPUHLUUIBI CO3AAHUS KOMIBIOTEPHBIX WH-
(OpPMaIMOHHBIX CHUCTEM, O0ECTICUMBAIOLIMX IIPOIECC ITOATOTOBKH KOCMO-
HaBTOB. OTHenpHOE BHHMAaHUC YACISICTCS CO3JaHHI0 0a3 JaHHBIX II0
XpaHEeHHI0 OOPTOBOW M KOHCTPYKTOPCKOH JIOKYMEHTAIUH, OTYETOB Hay4HO-
HCCIICIOBATEIILCKUX H OMBITHO-KOHCTPYKTOPCKUX PadOT, PEe3yIbTaTOB IO~
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TOTOBKM KOCMOHABTOB (TIOCNIETIONIETHBIX MEPONPHSTHII), a TaKXkKe 3JIeK-
TPOHHOH HaYIHO-TEXHUIECKOH OMOIMOTEKH U MYJIbTHMEIUHHBIX apXUBOB C
LENTbI0 PA3BUTHS YCIYT IO MPEAOCTABICHHIO IEKTPOHHBIX PECYPCOB TIOJIb-
30BaTEISIM.

O POJIA JUCLHUILINHBI «<AHOCTPAHHBIM SI3BIK»
B CUCTEME MHOTOYPOBHEBOW [NIPO®ECCUOHAJIBHOI
HOJAIrOTOBKH POCCUMCKUX KOCMOHABTOB
H.A. JIBopsinkuna

Ienpto maHHOI pabOTHI SABJISETCSA BBIABICHHE POJIM M MECTa HHO-
CTPaHHOTO $3bIKa (AHIJIMIICKOr0) Kak OJHOW W3 OCHOBHBIX UCIMILIMH,
n3y4aeMol B YCIIOBHSIX MHOTOYPOBHEBOH MpPO(eCCHOHANBHOMN MOJrOTOBKH
POCCHICKMX KOCMOHAaBTOB M oOOnajaromieldl cpenctBamu (popMHpOBaHMSA
podecCHOHANBHON KOMIETEHINH CIICIIMAIIMCTOB HA OCHOBE aHAIN3a UCTO-
PHUYECKOTO Pa3BUTHS MEXKTyHAPOIHBIX OTHOLIEHU! CTpaH-y4aCTHUKOB IpPO-
rpaMMbl MexayHapoJHOW KOCMUYECKOW CTaHIIUH.

B pabote npoananmsupoBana cymectsyromas B PI'BY «HWUU LIIK
uM. HO.A. I'arapuna» cucteMa MOATOTOBKH POCCHHMCKHX KOCMOHAaBTOB IIO
HWHOCTPaHHOMY SI3BIKY, OTIpe/elieHa criennpuKa CoAepKaHus Kypca AUCIH-
IUTMHBL «/IHOCTpaHHBIM SA3BIK», a TAK)Ke ONHCAHBI OCHOBHBIE JTallbl MPO-
(heccHOHAIbHO-OPUEHTHPOBAHHOTO  OOYYEHUS WHOCTPAHHOMY  SI3BIKY
pOCCHIICKMX KOCMOHABTOB B YCJIOBHSX MHOTOYPOBHEBOH IpodeccHOHaAIb-
HOM MOATOTOBKH.

B pesynbTare npoBeneHHOro aHaiIM3a ObUT BBISBIEH s HEJLOCTaT-
KOB JIaHHOM CHCTEMBI, TAKUX KaK:

— HEJJOCTaTOYHAsl MHTErpanys NOArOTOBKU O HHOCTPAHHOMY SI3BIKY
¢ KypcaMu o0menpopecCHOHAIBHBIX U CIIEIHATbHBIX TEXHUUECKHUX JNUCIIH-
IUIMH;

— crabas B3aMMOCBSI3b 3HAHUI MHOCTPAHHOTO SI3bIKa C Mpogeccuo-
HaJILHOM AeSITEIbHOCTBIO;

— HEJJOCTATOYHOCTh BHHUMAHMS aHAIM3Y MEXIPEIMETHBIX CBs3eH
MeXTy TEXHHYECKIMHU JUCIUIUIMHAMY ¥ HHOCTPAHHBIM SI3BIKOM, 9TO OTPH-
[IATeTIFHO CKAa3bIBAETCS HAa MOTHBAIMK OO0yYaeMBIX B MPOIECCE Pa3BUTHUSA
HMHOS3BIYHON PO eCcCHOHATBHON KOMMYHHUKATHBHON KOMIIETEHTHOCTH.

[pensnokeHb! BO3MOXKHBIE CIIOCOOBI TPEOIOJICHUS YKa3aHHbBIX HEJ0-
CTAaTKOB B paMKax HENPEPHIBHOW CUCTEMBI IIO3TAITHOIO O0YUYEHUsSI C YIE€TOM
cnenu(UKA KOHKPETHOTO 3Tara MoArOTOBKH.

YMeHHe KOMIICTEHTHO OCYIIECTBIATh NPOPECCHOHATIBHYIO WHO-
SI3BIYHYH0 KOMMYHHUKAIUIO, TO €CTh JOCTATOYHO BBICOKAs CTEIEHb BIaICHUS
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eIMHAIIAMU SI3bIKa M YMEHHE YMOTPEOJISITh MX B KOHKPETHBIX CHUTYaIMsAX
oOIIeHHs, TO3BOSIET KOCMOHABTY-HCCIIEJOBATENI0 CAaMOCTOSTENBHO U
OBICTPO MOJTydaTh, MEPEaBaTh, KOHTPOIMPOBATh, AHATU3NPOBATH, KOPPEK-
THUPOBATh, CPAaBHUBATH, OLCHWBATh MH(OpMANNIO, HEOOXOAUMYIO IS pe-
IIEHWs BO3HMKIIMX TEXHWYECKMX ImpobimeM. B aToif cBA3m ponb
KOCMOHABTa, HaXOAAIMIETOCS Ha OOPTY CTaHIMM W BIIA/ICIOIIETO MHOCTPAH-
HBIM SI3bIKOM KakK CpPEACTBOM OOIIEHHS M IMOJy4eHHs NpodecCHOHATIBHO
3HAUYMMOi1 nH}OpManny, HECOMHEHHO, BEJIHKA.

METOJUKA KOMILIEKCHOM OLEHKH YPOBHSI
OU3BNYECKOU MNOAIOTOBJEHHOCTHU KOCMOHABTA
K HOJETAM PA3JIMYHOMN JJIUTEJBHOCTH
B.I'. Haszun

Omnueckas noaroroska kocmMoHaBToB (DIIK) ocymecTisiercss kak
Ha aTane obmekocMudeckor moarotoBku (OKII), Tak m Ha 3Tamax Mmoaro-
TOBKH B COCTaBe TPYIII H B COCTaBe dKUMaxkei. [Ipr 5TOM OCHOBHOI IIETBI0
@IIK Ha mepBoM dTare SBISACTCS TOCTIKEHHE TpeOyeMoro ypoBHS (HhH3H-
YECKOHM MOJTOTOBIEHHOCTH K TOJETY, a HA BTOPOM U TPETbEeM, KaK MUHH-
MyM, MOJAJIEp)KaHHWE JOCTUTHYTOTO YPOBHS M MPU HEOOXOAUMOCTH €ro
KOPPEKTHPOBKA, UCXO/S U3 OCOOCHHOCTEH MPECTOSIIEro MojaéTa U, Mpex-
JIe BCETro, €r0 JINTEILHOCTH.

Jleno B TOM, YTO OCHOBHBIE (BBIHOCIMBOCTB, CHJIa, OBICTPOTA, JIOB-
KOCTh) U CIIEUANbHBIC (PH3UICCKHEC KAaueCTBA KOCMOHABTOB (CHEIHANbHAS
¢u3ndeckass TOATOTOBICHHOCTh W OOpTOBas (HU3MYECKas TPECHUPOBaH-
HOCTB) B pa3HOW CTEIIEHH BOCTPEOOBAHBI B MOJIETAX PA3IMIHON UTHTEIEHO-
CTH: KpaTKocpodHOM (10 15 cyTok), cpearecpodnom (ot 15 mo 30 cyrok) u
MPOAOIDKUTETBHOM (O0ee 30 cyToK).

Jo 2006 rona ypoBeHb (H3UYECKON MOATOTOBICHHOCTH KOCMOHAB-
TOB K MOJIETY OMNPEAeSUICS B CYry0O KaueCTBCHHOH (Gopme («OTIHYHOY,
«XOpOIIIO», «YJOBIETBOPUTEIHHOY»), UCXOJS U3 COOTHOIIEHHUS yKa3aHHBIX
OIICHOK 32 BBIMOJIHEHUE OT/ACIBHBIX HOPMATUBHBIX (DH3UUCCKUX YIPaKHE-
Huil (TectoB, mpo6). [Ipu 3TOM He yUHTHIBaIaCh OTHOCHTENbHAS BaKHOCTh
STUX YNPaKHEHUU TPH OLEHKE OTAENbHBIX (DU3MUECKHX KadeCTB KOCMO-
HaBTa, OTHOCUTEJIbHASI BAYKHOCTh ATHX KauyeCTB B MOJETAX pa3IMIHON JIJTH-
TEJIbHOCTH, pealbHbI BO3pAacT KOCMOHABTA B NEPUOJ TECTUPOBAHUS U T.II.
BriosiHe 04eBHIHO, YTO TaKas METOJUKA HE MOrja 00eCIEUYUTh JOCTATOYHO
TOYHYIO, JOCTOBEPHYIO H OOBCKTHBHYIO OICHKY YPOBHs (PH3MYECKON MO-
TOTOBJIEHHOCTH KOCMOHABTa K MOJETY, a TAKXXe OTCIEAUTb NUHAMUKY H3-
MeHeHus 3Toro ypoHs B npouecce OKII, moaAroroBku B coctaBe rpymi U B
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coctase >kunaxkeil. Tem Oonee oHa He MOTJIa OBITH MCHONB30BaHA B Kade-
CTBE TOHKOTO MHCTPYMEHTA HCCIICIOBAHUS TAKWX IEIHKATHBIX BOIPOCOB,
Kak mpodeccHoHaNIbHBINH 0TOOpP KOCMOHABTOB B YaCTH MX (PH3MUECKON IMO-
TOTOBJICHHOCTH, BIHMSHHE MOP(OIOrHIECKNX U MEIUIUHCKUX ITapaMeTPOB
KOCMOHABTOB Ha WX ()M3WYECKHE KOHIUIMH M, HAKOHEI, 3()()EeKTHBHOCTH
camotii cucremsl @IIK. ITosTomy Ha e€ 3ameHy ObLta pazpaboTaHa METOAH-
Ka KOMILJIEKCHOM OLIEHKHM YPOBHS (PM3UUECKOH MOATOTOBIEHHOCTH KOCMO-
HaBTa K MOJETaM Pa3IUYHON ATUTEIHHOCTH.

B ocHOBY HOBOIl METOAMKHU TOJIOKEHBI MPUHIUIIBI JBYXYPOBHEBOH
«CBEPTKM» MHOXECTBA PA3HOPOJAHBIX IOKa3aTeled IOJATrOTOBIEHHOCTH
KOCMOHABTa 110 OTAEJIbHBIM (PU3NYECKUM YNPAKHEHUSIM W OTICIbHBIM (H-
3MYECKUM KayecTBaM C y4€TOM HUX OTHOCUTENIBbHOM BaXHOCTH. IIpu sTOM B
Ka4ecTBE INKAIbl W3MEPEHUS] HCXOJHBIX PE3YIbTaTOB U PE3yIbTAaTOB HA
Ka)XJJOM U3 YPOBHEH «CBEPTKM» MCIOIB3YETCS €ANHAs HEIPEpPhIBHAS KOJIH-
yecTBeHHas 10-OamnpHas mkana. B xauecTBe OCHOBHBIX MaTeMaTHYECKHX
METOJOB IIPU Pa3pabOTKE METOAMKH HCIHONB30BAIMCH METOJ IOMAPHBIX
cpaBHeHM CaaTu U METOJ KBaduMeTpuu. IIepBblil — Npu ONpeAeaeHuu ¢
MTOMOIIBI0 KCIIEPTOB — poccuiickux crenuanuctoB mo OIIK u pabdoras-
IIMX HAa KOCMHYECKUX CTAHIUSAX POCCHUIICKMX KOCMOHABTOB, COOTBETCTBEH-
HO, K03()(UIIMCHTOB OTHOCHTEIBHON Ba)KHOCTH OTICIBHBIX (DU3HUYCCKHX
YIpaXHEHUH W OTAENBHBIX (DPU3UUECKMX KauecTB KOCMOHABTa B MOJETaX
Ppas3IMuHOM JUInTeIbHOCTH. BTOpOoit — mnpu nepexoje ot TabnnaHoN GOpMBI
3amaHug HopMaTuBHBIX TpeboBanuit o OIIK Tpéx Bo3pacTHBIX Tpymn (10
35 mer, ot 35 1o 45 net u crapie 45 JeT) K AHAIUTHYECKOW B BUIC IMITH-
PHUYECKHX 3aBUCHMOCTEH OajUIbHBIX OICHOK BBIMOJHEHUS HOPMAaTHBHBIX
(bu3HYeCKNX YIpaKHEHUI OT MMOKa3aHHBIX PE3YJIbTATOB M BO3PACTa KOCMO-
HaBTa.

Pacuernas wacth MeTOIMKH peann3oBaHa Ha [I9BM B Buze mabdio-
Ha Excel. C momomsio 3T0T0 1mabnoHa pe3ynbTaThl pacuéToB 0GopMIIIOT-
ci B BHAEC JIOKYMEHTHPOBAaHHOTO 3aKJIO4EeHUS O  (uzngeckoi
MIOJITOTOBJICHHOCTH KOCMOHAaBTa K MONETy. B 3aximodeHnn yka3pIBaroTCA
JlaHHblE 0 KOCMOHaBTe ((paMmiinsi, UM ¥ OTYECTBO, BO3PACT, KaTeropus),
9Tan MOATOTOBKH, BHJ MONETA MO JUINTEIFHOCTH, JaThl Hadaja M OKOHYA-
HUS TECTHPOBAaHHUS, TpeOyeMblii ypOBEHb NOATOTOBIEHHOCTH 1o 10-
6ayutpHON mIKate. Jlajee mpeacTaBiIeHbl TaOMUIa Pe3yIbTaTUBHBIX, 0aJIb-
HBIX M Ka4eCTBEHHBIX OIICHOK KOCMOHABTa IO OTIENIBHBIM (H3MYECKUM
YIpaXHEHUAM, TaOIuIa OaJUIbHBIX M Ka4eCTBEHHBIX OIEHOK ero ¢gusnye-
CKMX Ka4ecTB, OOIINI ypOBEHb ITOJJrOTOBIEHHOCTH, a TAK)KE UTOTOBBIN BbI-
BOJl O (u3nUecKkod TOTOBHOCTH KOCMOHaBTa K monéry. Ha oGoporHoi
CTOPOHE 3aKJIIOYEHHS NeUaTaroTCsa AMarpaMMbl YPOBHEHN MOATOTOBIEHHOCTU
KOCMOHABTA 110 OTAEIbHBIM (PU3NYECKUM YNPAKHEHUSM U OTIEIbHBIM (u-
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3WYECKUM Ka4ecTBaM. DTH JHarpaMMbl II03BOJIIFOT HATJISAHO U OTIEPATHBHO
OLIEHHUTH COATAHCHPOBAHHOCTh YPOBHEH MOJATOTOBICHHOCTH KOCMOHABTA T10
OTACTHbHBIM (PU3UUECKUM YNPAKHEHUAM U KadecTBaM. [Ipu 3ToM, yem Omu-
XKe JuarpaMma KadecTB IO (OopMe K NMPaBHIIBHOMY IIECTHYTOJIBHUKY, TEM
BBIIIIE COAJAHCHPOBAHHOCTh (DM3MUECKUX KAadecTB KOCMOHABTa, a 4YeM
OoupIe IIoNIaas 3TOH (UTYphI, TeM BHIIIE OOIINI YpOBEHB €ro (u3ude-
CKOM ITOITOTOBJICHHOCTH K HOJIETY.

3akiroueHust 0 GpU3NYECKON MOArOTOBICHHOCTH KOCMOHABTOB K IO-
JIeTy TIPEICTaBIISIOTCS B MeEKBEIOMCTBEHHYIO KOMHCCHIO IO 0TOOpY KOC-
MOHABTOB W HMX HAa3HAYEHUIO B COCTaBbl OSKHUNAXKEH MHIOTHPYEMBIX
KOCMHUYECKHX Kopabieit u craniuid. Kpome Toro, Ha MX OCHOBE OCYILECTB-
nsiercst pa3paborka (B Hayane OKII) u nmpu HeoOX0IUMOCTH yTOUYHEHHE (B
konue OKII u B mporecce MOATOTOBKM B COCTaBE TPYHII M B COCTAaBE KH-
nakei) HHANBUAYATbHBIX TUIAHOB (PU3NYECKON ITOATOTOBKH KOCMOHABTOB.

CHHOCOB CO3JJAHUA TEPCIIEKTUBHOI'O BUJAEHUSA
NPEIMETOB HA JIYHE
B.W. boiiko

Ha XLVII Hayunsix urenusx nmamsatu K.O. IlmonkoBckoro ocse-
LIaJICsl BOIIPOC O TPYAHOCTSIX BU3YaJIbHOM OIIEHKH YAaJIEHHOCTH NPEIMETOB
Ha JlyHe BBHIY OJMHAKOBOW OCBEIICHHOCTH OOBEKTOB, OOYCIIOBICHHOMN
OTCYTCTBHUEM aTMoc(epsl, KOTopas Ha 3emiie CO3JaeT BO3AYIIHYIO Mep-
CIIEKTHBY, CHOCOOCTBYIONIYIO OIIYIICHHIO OTHANICHHOCTH TNpenMeToB. Ha
JlyHe omrymeHus NepcleKTUBEI HET. B ¢Bs3H ¢ 3THM OBLT MIPEIOKEH CITOo-
co0 pemieHHst 3TOM MPOOIIEMBI ¢ TIOMOIIBI0 MHHHATIOPHOTO TalbHOMEPA,
3aKpeIICHHOTO Ha HapyXXHOH IMOBEPXHOCTH repMoluieMa ckadaHapa Ha
YpOBHE TJIa3 KOCMOHABTa. DTOT COCO0 CBS3aH C TOCTOSIHHOW HACTPOIKON
JaTpHOMEpa TP TIEPeBO/Ie B3MIAAa Ha OOBEKTHI, HAXOMAIINECS Ha PasHBIX
pacCTOSHUSAX OT HaOJIOJATENsl, YTO B T€X YCIOBHSAX HE COBCEM YAOOHO M
CBsI3aHO C AJOIMOJHUTCIBHBIM HANPSXKCHUEM U Hany3KOﬁ Ha NIICUXUKY KOC-
MOHaBTa.

B nacrosmem gokiajie npejiaraeTcs Ipyrou crnocod pernieHus 3Toi
3aa4i, OCHOBAaHHBIN Ha CBOMCTBAX OMHOKYISPHOTO 3PEHHS: JUII KaXKIOTO
HaIIero riia3a OMMmKHUN 00BEKT MPOoeupyeTcs Ha AalbHeM (OHE O] pas-
HBIMHU YTJIAMU BH3HPOBAHUS, CIICOBATEIHHO, PA3HBIMHU TJIa3aMH MBI BUIIUM
OMDKHNH OOBEKT CMELIEHHBIM IO OTHOLIEHHWIO JajbHEero (oHa BIPaBoO-
BieBo. Ha saTom adpdexre ocHOBaH criocob mosrydenust o0beMHOM (oTorpa-

¢bun.

285



I'naza 4enoBeka MOTYT BOCIPHHHMATh OTHOCHTEIBHYIO AAJIbHOCTD
JI0 MpPEAMETOB JIMIIb B OMNPEACICHHBIX MpEAeiaX PacCTOSHHHA 10 HUX.
CHIIKOM yJaJICHHBIE TPEAMETHI YeJIOBEK BHIUT TaK, OyITO OHH HAXOMASATCS
Ha OJIMHAKOBOM PACCTOSHHUU OT Hero. [IpOMCXOJMT 3TO MOTOMY, YTO YIJIbI
BU3UPOBaHUsI HA OOBEKTHI OTHOCUTEILHO OCEBOM JIMHUH ISl KOXKIOTO Iiia3a
YMEHBILAIOTCS ¥ C YBEIIMUCHUEM JATbHOCTH CXOAATCS B MYYOK, B Pe3yJbTa-
T€ YEro CIBHUT OJIKHUX OOBEKTOB OTHOCHTENHHO (hOHA MPUOIIDKACTCS K
Hymto. OdeHb Onu3kue 00BEKTHI Aaxe Ha JIyHe HaOmogaroTcs moja 00Jb-
IIMMHU YTJIAMU BU3HPOBAHUS OTHOCUTEIHHO OCEBOW JIMHWU, W OIIYIICHUE
TIEPCIICKTUBBI 11 HUX HE HAPYIIACTC.

Hcnonb3ys 3TOT 3P QEeKT, OTCYTCTBUE BO3AYIIHOW MEPCICKTUBLI HA
JlyHe MOXHO KOMIICHCHPOBATh IMyTeM HCKYCCTBEHHOT'O PACHIMPCHHS 0a3bl
MEXAy 3paukaMu. B 3TOM ciiydae yriibl BU3MPOBaHUs Ha Oosee OIMKHUI
00BEKT OTHOCHTENHLHO JAalbHEero ()OHA YBEIMYUBAIOTCS, U CABUT PA3HBIX
00BEKTOB OTHOCHTENBHO JalbHEro (oHa JUIs Kaxa0ro riasa Oyner 00Jb-
1IIe, YTO PACIIUPHUT AUAMA30H MEPCHCKTUBHOTO BHICHUS 00Jee OTAANICHHBIX
00BEKTOB.

TeXHUYECKH PElINTh 3Ty 3a/7a4y MOXHO CIeAyromuM obpazoM. B
repMoIIIeM CKadaHpa KOCMOHABTa CJICBa U CIIpaBa CUMMETPUYHO BCTPAM-
BAIOTCS J[BAa TOPH30HTAJIBHBIX EPUCKOIA, HAPYKHBIC YAaCTH KOTOPBIX BbI-
XOIST 3a TMpenesibl TepMoluleMa M TaKMM 00pa3oM HCKYCCTBEHHO
pacuupsitoT 6a3y Mexay 3padykamu. BHyTpeHHHE 4acTH NMEPUCKOTIOB MOTYT
C MOMOIIIBIO TEJCCKOIMUYECKUX TYOYCOB CIKUMATHCS, CABHUIasICh B CTOPOHBI,
WJIU BBIABUTATHCS K I1a3aM KOCMOHABTA.

Pabotath MOXHO B JIByX PEXHUMax: OOBIYHOM U HEPHCKOMHOM. B
OOBIYHOM PEXHUME BHYTPEHHHE YaCTH MEPUCKOIIOB Pa3BUHYTh B CTOPOHBI,
U rJla3a KOCMOHABTa BUAAT naHopamy JIyHbI uepe3 CTEeKIIo repmoriiema. B
MEPUCKOITHOM PEeXUME TyOyChl CO BTOPUYHBIMHU 3€PKaTaMU U OKYJISIpaMu
BBIJIBUTAIOTCS C MOMOIIBIO 3JIEKTPOMEXAaHHMYECKUX YCTPOHCTB K TIiia3am
KOCMOHABTa, U KOCMOHABT BUIMT Yepe3 KaXKIbld OKYJISIp H300PaXKCHUS BO
BTOPUYHBIX 3€pKajiaX MEPUCKOIOB MOJ00HO M300paKeHHUSIM Ha 00BEMHBIX
¢dororpadusix, uto u Oyaer co3aaBath IPPEKT MEPCICKTUBHI.

286



®OPMHUPOBAHUE KOHIENTYAJBHOW MOJIEJIA
BHEKOPABEJBHOM JEATEJIbHOCTH
C UCIIOJIB30OBAHHUEM KOMIIJIEKCA CPE/JICTB
MOJIEJIMPOBAHUS ®PAKTOPOB KOCMHYECKOT' O MOJIETA
O.[1. Ilymkaps

[Ton KoHIENITYa bHOI MOJENBIO TIOHUMAETCs (popMupyemas y 4elo-
BeKa-oIepaTopa COBOKYITHOCTh 3HAHMI U TIPEJICTAaBICHUIN 0 paboueii cpene,
LeNsiX, CPeACTBax W crocobax nesaTenbHOCTH. KoHIenTyanbHas MOJENb
BKIIFOYAET B CeOsl THUIOBBIC CXEMBI, KOTOPBIC OMEPaTOp UCIONB3YET B pe-
QIBHOW 00CTAHOBKE JIJIS MIPUHSATHUS PEUICHUS M OCYIICCTBICHHS YIPABISAIO-
ux aevicteuit (MynunoB B. M., 3undenko B. I1. Dpronomuka: ueaoBexo-
OPHUEHTUPOBAHHOE MPOCKTHUPOBAHME TEXHHUKH, MPOTPAMMHBIX CPEICTB H
cpenst. M., Jloroc, 2001).

BrekopabenpHas nestenbHOCTh (BKJ/]) KOCMOHABTOB OCyIIECTBIISA-
€TCA B YCIIOBHUSAX OC30IOPHOTO MPOCTPAHCTBA; KECTKOTO JIMMUTA BPEMEHU;
TICIXOJIOTHYECKOTO CTpecca B HadalbHOW (pa3e mepBOTro BEIXOJA B OTKPHI-
THI KOCMOC; IUCKOM(OpPTa, BEI3BAHHOTO MHOTOYACOBHIM HAXOXKICHHUEM B
3aMKHYTOM TIPOCTPaHCTBE cKadaHApa; THKETBIX (PHU3MUSCKUX HArpy30K
(pukcanus kapaOMHOB CTPaXOBOYHBIX (PAsIOB, TPAHCIIOPTHUPOBKA T'PY30B,
MOHT&X U JEMOHTa)X OOOpPYJOBaHMs); BO3MOXHOCTH BO3HHKHOBCHHS HE-
MITATHBIX CUTYyallud, HECYIIMX MPAMYIO YIrpo3y KU3HU (paszrepMeTu3alus
ckadanapa, HECAHKIMOHUPOBAHHOE OTACJICHHE OT BHEIIHEH MOBEPXHOCTH
KOCMHUYECKOTO amnmapara) u Jip.

AZIEKBaTHOCTh KOHIENTyanpHOW Monmenu BK] sBisteTcst HeoOXomu-
MBIM YCIIOBHEM O0e30macHOCTH W A(P(PEKTUBHOCTH pabdOTHl KOCMOHAaBTa B
MpOLIECCe KaK MEPBOro, TaK U MOCIEIYIOMINX BbIX0OI0B B OTKPBITHIH KOCMOC.

Bo Bpemst cnenuanbHOM NapamroTHON MOATOTOBKH Y KOCMOHABTOB
¢dopmupyercss mpodeccCHOHANIFHO BaKHOE KauyecTBO — YMCHHE IlelieHa-
MIPaBICHHO paboTaTh B YCIOBHIX PEANBLHOTO CTpecca. B mporpaMmy 3Toro
BHJIa TTOJITOTOBKH 11€7IECO00PA3HO BBECTH yMPAXKHEHHE, KOTOPOE TI0 IMOITH-
OHAJILHOM HACBHIIIEHHOCTH MOHO CPaBHHTh C BBIXOJOM M3 MLIHO30BOTO
OTCEKa B OTKPBITBIH KOCMOC. YTIpaXHEHHE BKIIOYAET Mepexo]] 00ydaemMoro
n3 OOKOBOIl JBepH BepTONIETa HA BHEIIHHM TOIUIMBHBIA 0ak C MOCIIEAyIO-
IIUM OTJEJICHHEM IO KOMaHJe MHCTPYKTOpa OT JETaTeIbHOrO ammapara B
cB0OOTHOE TTaJICHHE.

[Mocne nmpruoOpeTeHus HABBIKOB AKCIUTyaTaIlMH cKadaHapa Ui BbI-
X0J1a B OTKPBITHIA KOCMOC, U3YUYEHUs CPEACTB LIUTI030BaHUS, HHCTPYMEHTOB
n obopynosanus BK/] konnenrtyansHas monens BKJI ¢opmupyercst B npo-
[ecce TPEHUPOBOK HA caMOJNETe-T1ab0opaTopuu, B THIPOIadOpaTopuu u Oa-
pokamepe. Takue TpPEHUPOBKHU MOTYT BKJIIOYATh:
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— BBIMIOJIHEHUE B CIEHATBHOM Makete ckadanapa mis BK] B ycmo-
BUSIX peabHONW HEBECOMOCTH Ha CaMOJETE-Ta00paTOPUU OTAEIBHBIX OIe-
pammii  BKJl (mepememieHne 1O TOPYYHSIM C  HCIIOJIB30BaHHEM
CTPaxOBOYHBIX (aJoB, BXOA B <GIKOPH», TPAHCIIOPTUPOBKA I'PY30B Pa3In-
HON Macchl ¥ Pa3iIMYHBIX rabapUTOB, YCTAHOBKA MAaKETOB OOOpPYAOBAHMUS B
Y3761 PUKCALNN);

— oTpaboTka B ruapoanaiore ckadannpa miast BK/ B ycnousx mo-
JIeTUPOBAaHHOM HEBECOMOCTH B T'MApOCpesne TUIOBOM mukiaorpaMmel BKJ]
(OTKpBITHE BBIXOJHOTO JIFOKA, BBIXOJ] U3 IIJIF030BOTO OTCEKA, IEpPEMEICHUE
[0 BHEIIHEHl MOBEpXHOCTHU, TPAHCHOPTUPOBKA TPY30B, MOHTAXK-IEMOHTAX
00opy/oBaHUsl, BO3BpAIllCHHE B IUTIO30BOH OTCEK, 3aKPHITHE BBIXOJHOTO
JIIOKA);

— IprOOpETEeHNE HABBIKOB MO YIIPABICHHIO CHCTEMaMH cKadaHIpa
aist BK/L B ycmoBusix Bakyyma B 6apokamepe.

OmmcaHHast mporpaMMa MOXKET OBITh TaK)Ke MCIIOJIb30BaHa JUISl IO
TOTOBKH METOIUCTOB-HHCTPYKTOpoB 10 BK]I m mcmbITaTenei, ygacTByro-
X B 3pTOHOMHUYECKHUX UCTIBITaHUAX cpeacts BK/I.

IMPO®PECCHUOHAJIBHAS IIOJAI'OTOBKA KOCMOHABTOB
K JESITEJIBHOCTHU B ABAPUMHBIX CUTYALIMSIX
(HA OCHOBE IICUXOJIOTHYECKOI'O IOAO0OBU )

H.C. bauusix

OcBoeHHE KOCMHYECKOTO MPOCTPAHCTBA SBISIETCS €CTECTBEHHBIM
IIyTeM DPa3BUTHS 4YeloBedecTBa. HO MOCTOSHHO YBEIMYMBAIOWIASICS CIOXK-
HOCTh KOCMHYECKOH TEXHHKHM W paclIMpeHHe 3a/1ad, pelIaeMbIX C ee HC-
MIOJIb30BaHNEM, NPENBSIBISIOT MOBBIIICHHBIE TPeOOBaHMS K YPOBHIO
MIOJITOTOBJIEHHOCTH KOCMOHABTOB. KocMHUUeckne TOJIeTHI emie J0roe Bpe-
Ms OCTaHYTCSI MCIIBITATEILHBIMU | TIPH UX TIPOBEICHUN BO3MOKHO BO3HHK-
HOBEHHE pa3NHuHbIX aBapuitHbIXx cutyarmid (AC). Pacuétaeie AC 3apanee
MPEIYyCMOTPEHBI pa3paboTYnkaMu cucTeM. KOCMOHABTHI JOJIKHBI OBITh
noxrotoieHsl kKo BceM AC. Ho xommuectBo pacuétabix AC upe3BbIYaitHO
BEJIMKO, YTO CO3AeT CYIIECTBEHHYIO MPOOJeMy NMpH IUIAHUPOBAHUU IIPO-
rpaMMBI O0y9IEHUS.

IIpennaraercss obecneunBaTh MOATOTOBKY KOCMOHaBTOB Kk AC Ha
OCHOBE HCIIOJIb30BAHMS TICHXOJIOTHYECKOTO MMOJI00MS JESTEILHOCTH, KOTO-
poe paccMaTpHUBaeTCsl KaKk HEKOTOPOE OTHOLIEHHE MEXKIY ICHXOIOorude-
CKMMH CHCTEMaMH JeATeNBHOCTH KOCcMOHaBTOB B pasHelx AC. Ha
OCHOBaHMHU CXOJCTBa OTJENBHBIX NApPaMETPOB, XapaKTEPHU3YIOIMIUX HOpMa-
TUBHBIE CIIOCOOBI BBIITOJHEHUS AEATEIBHOCTH, JICJIAeTCSl BEIBOJ O CXOJICTBE
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e€ TIICUXOIOTHIECKOI CTPYKTYpHL. B m0060i1 1eATesHOCTH MOXKET OBITh BBI-
JeTieHa e€ OCHOBA, a Takke CHenu(HuIecKue 0COOCHHOCTH M AETalH, KOTO-
pBIE MECHSIOTCA TPH U3MEHEHHH YCJIOBHH, HO HE BIHIOT HA COJACpP)KaHHUE U
pe3ynbTat.  MOKOCTh CTPYKTYPBI IESTENBHOCTH U MEPEHACHIIICHHOCTD CBSI-
3IMH 00ECHEYNBAIOT AMHAMUYECKYI0 YCTOWYHMBOCTH €€ OCHOBBI, KOTOpas
MIPOSIBISIETCS] B COXPAHEHNH CIIOC00a BBIMOTHEHHS AEATCIHHOCTH.

Ha ocHOBaHMM NpOBENEHHBIX 3KCIEPUMEHTAIBHBIX HCCIEAOBaHUN
ObUTH BbIEJICHBI HamOosiee WH(POPMATHUBHBIE, XOPOLIO PErHCTPHPYEMBbIE
napaMeTpsl Ui OLIEHKH MOA00US NesITeIbHOCTH KOCMOHABTOB IIPU BO3HUK-
HOBEHUHU UMHUTHPYEMBIX OTKa30B cucTeM. CTeneHb BIMAHUSA ITUX IapaMeT-
POB CYLIECTBEHHO 3aBHCHUT OT BBINOJIHSAEMOH ONepaTopoM (GYHKIHMH H
YPOBHA €T0 MOATOTOBJICHHOCTH. IIJ'I}I MOCTPOCHUA KJ'IaCCI/I(l)I/IKaHI/II/I AcA-
TEJIFHOCTH OBLI MCIOIb30BaH MOJM(UIIMPOBAHHBIA METOJ MHOTOKPHTEPH-
AJIbHOM KaueCTBEHHOW OIICHKHM C YYETOM JIByX BapHaHTOB KJIACCHU(HUKAIIUH:
TIOJTHOE COBIIAJICHUE BCEX BBIZCICHHBIX MAapaMETpoOB MOJO0MS M COBMazc-
HHE JINIIb HanOoJiee 3HAYMMBIX HapaMeTpoB. JIBa BapHaHTa KiacCcHU(UKa-
MM TIO3BOJIAIOT B 3aBHCHUMOCTH OT BPEMEHHBIX OTPAaHMUYCHUH peasbHOM
MIOJTOTOBKH HMCIOJIB30BaTh TOT WJIM MHOW BapHaHT, YMEHBIIAS WM yBEITH-
YHBas BEPOSATHOCTh yCIIEIIHOCTH BhIxoa u3 AC.

Pa3paboTaHHbIii MOAX0J MO3BOJNMIJI ONTHMHU3UPOBATH MOATOTOBKY
KOCMOHABTOB K OOJIBIIOMY KOJIMYeCTBY pacdeTHbIX AC Ha OCHOBE BbIEJIE-
HUSI KJIACCOB, BHYTPH KOTOPBIX AEATEIBHOCTh OMNEPAaTOPOB MOJI00HA. DTO
obecrie4nBaeT IOArOTOBKY OIEPATOPOB CPa3y KO BCEM CHUTYyaIUsAM M3 KaK-
JIOTO KJacca, a He K KaXXJOH CHTyalli B OTAEIbHOCTH. B kauecTBe kpure-
pUs  TPAaBWIBHOCTH  YCTAQHOBJIEHHMS  IICMXOJOTMYECKOro  IMojobus
paccMaTpHBaeTCsl YCIIEITHOCTh BBIIOJIHEHUS JESTeNbHOCTH B onxHOil AC
TI0CJIE OCBOCHUS AEATEIBHOCTH B JPYTO, €CIIM MEXIY MCHXOJIOTHYECKUMHU
CHCTEeMaMH JIeATeIbHOCTH B 3THX CUTYalUsIX ObLIO BEISBICHO MOA0OOHE.

Pa3paboTanHble MPUHOMOBI KIACCH(DUKAIMN AEATEIBHOCTH IO e&
TICUXOJIOTUYIECKOMY HOI[O6I/IIO MOryT OBITh MCIIOJIb30BaHbI IIpU BBIABJICHUA
TOTOBHOCTH OIEpaTopoB K JesTenbHOCTH B Hepacu€THeIXx AC. Iloaxon
TaKXKe anpoOMpOBaH IPU ONPEHETICHUH aJeKBaTHOCTH AEATEIFHOCTH KOC-
MOHAaBTOB B PCaJIbHBIX YCJIOBUAX KOCMUYECKOT'O ITOJIETA Y IIPH BLINIOJTHEHUN
TPEHUPOBOUYHBIX YIIPA)KHEHUH HA HA3EMHBIX TPEHAXKHBIX CPEICTBAX.
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HOAI'OTOBKA KOCMOHABTOB U ITPOBJIEMBI,
BO3HUKAIOUIME ITPU UX MOATIOTOBKE
E.H. ®omkuna, T.K. ®omknna

B Hacrosiiee BpeMsi MOCTOSTHHOE YCIIOKHEHHE KOCMUYECKON TEXHH-
KM, YBEIHMUCHNE MPOAOIDKUTEIBHOCTH MIJIOTHPYEMbIX KOCMHYIECKUX IIOJIE-
TOB, PACIIUPEHHE KPYyTa U COACPKAHUS PEIIAcMBIX 3a/ad aKTyaIn3HUpPYyIOT
npoOiieMy TOBBIICHHUS YPOBHS NPO(GECCHOHATIBHOW MOATOTOBKA KOCMO-
HaBTOB K BBINOJIHEHHIO TPOrpaMM IoJieToB. Bo3pacrator TpeGoBaHMs K
00bEMY W KayecTBY 3HAHWH, YMEHMH W HABBIKOB, HEOOXOAMMBIX IS
YCIIEITHOTO BBITOJIHEHUs 1MoJETOB. [lapanensHo ¢ 3TUM BO3pacTaeT U npo-
JOJDKHUTCJIIBHOCTD ITIOATOTOBKH.

IMoaroroBka Oyayiiero KOCMOHaBTa UMEET CBOIO CIENH(UKY, KOTO-
past, IPEeKAE BCETO, COCTOUT B TOM, YTO K CBOEH Mpo(hecCHOHANBHOM nes-
TEJIFHOCTH OH NPHUCTYIAET HE Cpa3y MoCiIe OKOHYAHHSA 0OyUYCHHS, a CIyCTs
HECKOJIBKO JIET. 3a 3TO BpeMs yTPauMBAIOTCS 3HAHMS, NPAKTUYECKHE yMe-
HUst ¥ HaBbIKKH. C 3ToM menbio B LleHTpe MOATOTOBKM KOCMOHABTOB IPOBO-
JSITCSL  BOCCTAHOBHUTCINIBHBIE 3aHSATHS, B XOJAE KOTOPHIX IIPOHCXOAUT
MIOBTOpPEHHE M yIiIyOsieHHe NpodecCHOHATBHBIX 3HAHUM M IMOJAEpKaHUE
NIPaKTUYECKUX HABBIKOB U yMeHUH. IIpOIOJIKUTEIBHOCTE BOCCTAHOBUTENb-
HBIX 3aHSATHH OMpPECAC/IACTCA YPOBHEM OCTATOYHBIX 3HAHUU Y KOCMOHAaBTOB,
poMmCaAIMnX O6y‘IGHI/Ie, U 3aBUCUT OT HWHIAWBUAYAJIbHBIX COCOOHOCTEH
00y4aeMoro 1 MpOMEXYTKOM BPEMEHH MEXJy OKOHUaHHEM OOy4YeHHUs M
HayajoM BOCCTAHOBUTEJIbHBIX 3aHITHM. [Ipobnema omnpeneneHus co-
JiepkaHnsl 1 00beMa TaKuX 3aHATHH UpEe3BBIYANHO aKTyalbHA, MOCKOIBKY
OT 3TOTO 3aBUCHT, BO-TIEPBBIX, CIIOCOOHOCTh KOCMOHABTa MTPOQECCHOHAb-
HO BBITIOJIHUTH TIOJIET, BO-BTOPBIX, 3TO MO3BOJISIET HPETIONABATENI0 U METO-
JHCTY OITUMH3HPOBATh IPOIECC BOCCTAHOBUTEIILHBIX 3aHATHH.

OCHOBHBIM METOJIOM KOHTPOJISI 3HAHUH B NMPOQECCHOHATIBHON IO
TOTOBKE KOCMOHABTOB SIBIISIETCSI ONPOC, KOTOPHIH HMEET ONpeJeNEéHHbIe
HEJIOCTATKH, 3aKJII0YAI0IINECS, TPEXK/IE BCEro, B OTCYTCTBUHU a/IeKBATHOCTH
1 00BEKTHBHOCTH. B pe3yIbTaTe MpernoaaBaTeib 4alie BCCrO0O MHTYUTUBHO
omnpeessieT POJOIDKUTENILHOCTh BOCCTAHOBUTEJBHBIX 3aHATHH, JIMOO
CHHMXKasl Ka4€CTBO O6y‘[€HI/Iﬂ, 1Moo yBEJIIMYUBAA MPOJOJDKUTCIBHOCTE IO~
TOTOBKH. HeﬂarornquKoe TCCTUPOBAHUE ABJIICTCA CPEACTBOM IMOCTPOCHUA
BOCCTAHOBHTEJIFHBIX 3aHATHH B HPO(PECCHOHAIBHOW IMOJTOTOBKE KOCMO-
HaBTOB, €CIIM:

— TECTOBBIE 3aJ[aHUsl SBISIIOTCS CPEICTBOM aKTyalH3allud 3HAHWN
KOCMOHABTOB, IOJYYEHHBIX B IIPOIECCE€ MX NMPOpecCHOHAIbHON MOATOTOB-
KH;
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— COJIEp’)KaHUE TECTOB OPHUEHTHPOBAHO HA BBIABIEHHE OCTATOYHBIX
3HaHUI KOCMOHABTOB, HEOOXOAWMBIX U pealn3aliil CBOeH mpodeccho-
HaJILHOU JeSITEIIBHOCTH;

— pe3yabTaThl TECTUPOBAHUS CO3AAIOT BO3MOKHOCTH ONTHUMAJIBHOTO
mocTpoeHus 00pa30BaTeIFHON TPACKTOPUH KOCMOHABTA.

3amaun TeCTUPOBAHUS:

— BBIIBUTH OCOOCHHOCTH MPO(HECCHOHATBHOMN JESTEIEHOCTH KOCMO-
HAaBTOB;

— OIpPEICITUTh CIECU(PUKY BOCCTAHOBUTEIBHBIX 3aHATHI B MPOIEcce
po¢heCCHOHATIBHOM MOATOTOBKH KOCMOHABTOB;

— 0XapaKTepU30BaTh NEJArOru4eckoe TECTUPOBAHUE KaK CpPEICTBO
MEIarOrMYECKOro KOHTPOJS B Mpolecce MpodeCCHOHAIBHON MOATOTOBKU
KOCMOHABTOB;

— 3KCIIEPUMEHTAIIFHO TTOATBEPIUTh dPPEKTHBHOCTE KOPPEKTHPOBKH
y4eOHO# porpaMMBI BOCCTAHOBHTEIIFHBIX 3aHATHI Ha OCHOBE PE3yJIbTaTOB
MeJarornyeckoro TECTUPOBAHHUS.

IToaroroBka KOCMOHABTOB — 3TO CHCTEMa MEPONPUATHI, HAIpaB-
JIeHHas Ha (QOpPMHUpPOBaHHE Y CHECIHAINCTOB, OTOOPAHHBIX JJIS BHITONHCHHS
KOCMUYECKUX TOJETOB, 3HAHWH, YMEHHUI, HABBIKOB U Ka4ecTB, HEOOXOAU-
MBIX ISl poecchu KOCMOHaBTa-UcHbITaTes. [Iporiecc moAroTOBKH KOC-
MOHAaBTOB JIEJIUTCS HA TPH 3Tara.

IepBbIit 3Tan — OOLICKOCMHYECKAs TOATOTOBKA MPOIOIKUTEIBHO-
CThIO B /iBa rojia. bynymum crnenunanucraM U3JaratoTcs OCHOBBI IPOLECCOB
U SIBJIEHUH, C KOTOPBIMU UM IPEICTOUT CTOJKHYTHCSI B KOCMHYECKOM TOJIe-
Te.

Bropoii aTan — noAroToBka B COCTaBE FPYIIIbL, KOTOPask OCYILECTB-
JIIeTCSl B TE€YEHHE MOJIyTopa-IByX JeT. IIpouecc moAroToBKHM B COCTaBe
IPYIIBl XapaKTepU3yeTcsl U3yYEeHHEM BCEX CHCTEM M Hay4HOMW ammaparypbl
NUJIOTUPYEMOM CTaHIUH.

Tperuit aTan — NMOArOTOBKAa B COCTaBE dKUMA)Xa UMEET Ty K€ Mpo-
JIOJKUTENIbHOCTh — ToJITopa-aBa roaa. [Iponecc moaroroBku B cocTaBe
SKHUMaXa XapaKTepU3yeTcsl U3yYeHHUEM JESITeIbHOCTH, CBSI3aHHOM C Mpej-
CTOSIIIIUM KOCMUYECKUM TOJIETOM.
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AHAJIN3 BO3MOKHOCTEM MOBBIILEHUSA
9OPEKTUBHOCTHU HEJEBOT O UCITIOJIb3OBAHUS
MIMUJIOTUPYEMBIX KOCMHUYECKHUX AIIITAPATOB
3A CYET YBEJIMYEHUS YUCJEHHOCTHU DKUIIAKEN
O.A. Canprixus, C.B. ABnees, A.B. [lexneBckmit,

0O.B. Kuprommn, B.B. Yepemyxun

BaxubM ycnoBrueM 3¢ (GEKTHBHOTO UCIOIB30BaHUS MUIOTUPYEMOM
KOCMHYECKON CTAaHIUM SBISETCA IOCTATOUYHOCTh PECYPCOB BPEMEHH IKU-
ma)ka Ha IeJICBbIC SKCIICPUMEHTHI M HCCIIeoBaHus Ha ee Oopty. Jlo 2009 r.
skunax MexayHapoaHoi kocmuueckor craniuu (MKC) cocrostn uz 2-3
YeJI0BEK, TPYIOEMKOCTh Ollepalyii 1o Hay4YHOH MporpaMMe COCTaBisUIa He
6omee 20% OT TPYAOEMKOCTH BCEX OINEPAIHi, BHIMOIHICMBIX YKUMIAKEM B
pabodee Bpems. [locrme yBemuueHHUs dKuIaka OO 6 YENOBEK 3TOT MOKa3a-
Tenb Bo3poc A0 30%, 4To mpeacTaBiseTcsl HelocTaTOYHBIM. [Ipn yBennae-
HUH YHCICHHOCTH KOCMOHABTOB BJIBOE, X OTJada [0 HAYIHOH IporpaMMme
BO3pacTaeT TOJIFKO B IMOJITOpa pasa. [IpuBeneHHAbIEC 1ajee OICHKH IT03BOIIS-
0T MPEIoIaraTh, YT0 BO3MOKHOCTH TOBHIICHHUS 3¢ (PEeKTUBHOCTH IKCILTY-
aTalli¥ CTAHIMH 3a CYCT YBEIWICHUS YHCICHHOCTH SKHIaka OCBOCHBI CIIIe
HE B IOJIHOU Mepe.

Ecnu and KOHKpPETHOM SKCHEAUIUU IPHU YKUCICHHOCTH 3KHIa)ka m
U3BECTHBI BEJIMYMHBI CyMMAapHOM TPYAOEMKOCTH BCEX OIEpaluil 3a IEpUOJ
paboyero BpeMeHU dKUTaka U TPYAOEMKOCTH LIEJEBBIX OMEpalui, TO Tpy-
JOEMKOCTh CITY)KEOHBIX OIeparuii MOKeT OBITh BBIpaKEHa KaK pPa3HOCTh
Ha3BaHHBIX BEIHMIHH

VCm = VPm - VLIml (1)

rae Vp, — TPYHZOEMKOCTD BCEX BBITIOTHEHHBIX OIEpPaIiil 3a Mepuo.
pabodero BpeMeHH IPY UCXOTHOH YUCICHHOCTH SKUTIaxa Ky,

Vem B Vi — TPYAOEMKOCTH BBIIOJIHEHUS CIy>KEOHBIX M LIEIEBBIX
orepanuii COOTBETCTBEHHO.

[IpencraBnser MHTEpec, Kakoe 3HAUYCHHE TPYILOEMKOCTH IIEIEBBIX
onepaunﬁ MOTJIO OBI OBITH JOCTUTHYTO C YBCIIMYCHUEM YUCICHHOCTHU 3KH-
naxa oT m g0 n. Ob6mas Tpyno€MKOCTh paboumx omeparyii mpomopiruo-
HaJlbHa YHUCJICHHOCTU OJKHUIIAXa, IMO3TOMY HCXOAHOEC MW HOBOC 3HAYCHUA
0011e# TPy TOEMKOCTH CBSI3aHBI COOTHOIIIEHUEM

Ve = Ve (M), )

re Vp,, Vpy, — HOBOE M MCXO/HOE 3HaUCHHUs 00IIeil TpyRoEMKOCTH
COOTBETCTBEHHO NPU HCXOJHOM M HOBOM 3HAYEHUSX YMUCICHHOCTH IKUIA-
xa. Eciau TpuHATE TPYMOEMKOCTh CITY’)KEOHBIX ONepalyii IOCTOSHHOM, TO
HOBYIO BEJINYMHY LENEBON TPYAOEMKOCTH V5, MOXKHO NPEJICTABUTh B BUAE

Vpn=me (n/m) - (me — VLIm)- (3)
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®opmyna (3) BeIpakaeT B3aMMOCBSI3b A0CONIOTHBIX BEJIMYHUH TPYHO-
éMKocTell (B 4emoBeKo-4acax), HO €CIM Pa3/euM JEBYIO U MPABYIO YaCTH
(2) Ha Vppp, TO TIOCTIE HECTIOXKHBIX MIPe0Opa30BaHUi MOIydInM HOpMyITy B3a-
HUMOCBSI3H OTHOCHTENBHBIX TPYIOEMKOCTEH

Ky = 1= (1 = Kyem)m/n. 4

3neck Kiyn= Vim/Vom u Kipy = Vi/Ve, — donu TpygoéMkocteit 1ie-
JIEBBIX ONEpalyii OT 00IIei TPYJOEMKOCTH MPU MCXOIHOM (M) U M3MEHEH-
HOM (n) YHCIEHHOCTAX SKUMa)ka COOTBETCTBEHHO.

B tabnuue 1 naHel pe3ynbTaThl OLEHOK 1O (Gopmyie (4), KoTopble
MOKa3bIBAIOT, B YACTHOCTH, YTO €CIH B PEAbHOM MOJIETE IPU SKHUIMAXKE U3
3-X 4eroBeK OBLIM JOCTHXXMMBI OTHOCHTENBHBIE TPYHAOEMKOCTH IIEIEBBIX
onepanuii 0,10-0,25, To ipu paboTe BABOE OOJNBIIETO dKUMaXKa (6 4en) ux
3HAYCHUS MOTYT OBITh YBEIHYCHHI B 5,5-2,5 pasa.

Tabnmma. MI3MeHeHNe OTHOCUTEEHON JOH TPYIOEMKOCTH,
JIOCTYITHOW JAJIS IEJIEBBIX OTIEpaniii, B 3aBUCUMOCTH OT BEIOOpa
YHCIIEHHOCTH DKHUIIaKa

YHC/IeHHOCTD HexonHbri HapamneaeMele BApHAHTEL SKHIIAKA
IKHITAKA BApHAHT OKH-

aKa

m= 34en m= 44en n;= 54en n3= 6uen
Homu obme# | 0,10 0,325 0,460 0,550
TPYIOEMEOCTH | 15 0,362 0,490 0,575
JUIL  TEeBBIX
omepamHit 0,20 0,400 0,520 0,600

0,25 0,440 0,550 0,625

JaHHBIE pacyeThl NMEIOT MPHOMMKEHHBIH XapakTep. [loaHOM Hesa-
BHCHUMOCTH 00BEMa CIIy)KEOHBIX OIepanuii OT YHUCICHHOCTH SKHIaka He
MOkeT ObITh. [lanee TpeOyroTCsl yTOYHEHHS, HO MO MPeIBAPUTEIHLHBIM
OIIEHKaM JTH TIOTPABKU MOTYT COCTaBUTh €IMHHUIIBI IIPOIIEHTOB OT MUCXOA-
HOW BEJIMYHMHBI CIYXEeOHBIX TPYZ03aTpaT M UX U3MEHEHHUs He JOJDKHBI Cy-
IIECTBEHHO TOBIHUATh Ha XapakTep pOCTa TPYIAOEMKOCTH IEJIEBBIX
onepanui.

B HacTosmee BpeMsi IOKa3aHBI OOOCHOBAaHHOCTh W IiesiecooOpas-
HOCTH MCCJIEIOBAaHUH 1 pa3paboToK [uisi 6osee 3¢h(heKTHBHOTO HCTIONB30BaA-
HUs Bo3pocuedl uucieHHocTd okunaxa MKC u g panuoHanIbHOIro
BBIOOpA YHMCIEHHOCTH DKHIMAXKa MPUMEHUTEIBHO K MEPCIIEKTHUBHBIM ITHIIO-
THPYEMBIM KOCMHYECKUM OOBEKTaM.
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CO3JAHHUE, IOJAIOTOBKA M 3AIIYCK
C MEXJIYHAPOJHON KOCMHUYECKOMN CTAHIIUN
B ITPOLIECCE BHEKOPABEJIbHOM JEATEJBHOCTHU
MAJIBIX KOCMUYECKHX AIIIMTAPATOB
B PAMKAX ITIPOIT'PAMMBI KOCMHUYECKOI'O OBPA3OBAHUS
C.H. Cam0ypos, C.I'. EmenssHOB, Aypenue [Tanno Proc,
C.B. Abnawmeiiko, B.1. MaiiopoBa

B nonrocpodHoil mporpaMme KOCMHMYECKHX HCCIIEAOBAaHHH 1O CEK-
UM TOMYJISIPU3alMH U KOCMUYECKOro 00pa30BaHMsI MOJIOAEKU YTBEpIKIeC-
Hbl KocMmuueckue skcrepuMeHTHl (KD) mo cospganuio, moAaroroBke u
3amycKy B mporiecce BHekopabenbHO# nestensHocTH (BK]) ¢ 6opra Poc-
cuiickoro cermeHra MexayHapoaHoi kocmuueckod ctanimu (MKC) ma-
JIBIX KOCMHUYECKHX alnapaTos.

Mo KO «PAJUOCKA®» 6p1 paspadotan u B 2006 T. BO BpeMms
MIPOBEICHUS BBIXOZIa B OTKPBITHIE KocMoc ¢ Oopra MKC Obun 3amymeH
KocMmmdeckuii ammapat «Pagmockad 1». B xauectBe Hecymieli mmaTgopMbl
JUISL TOT0 KOCMHYECKOTO amapaTa HCIIOIb30BaJICS UMEIONIUHCS Ha O0opTy
MKC u BBIpabOTaBIINil CBOW rapaHTHHHBIN pecypc ckadanap «OpmaH-M»,
a anmapaTypa pa3Mellanach BHYTpH ckadanapa. AHTEHHas cucrema |
YCTPOWCTBO BKJIIOYEHHS amlapaTypbl pa3MeIlaIuCh CHapyXu ckadanmapa.
OKHIIa)X CMOHTHPOBAJ BCE 000pyHOBaHME, NMPHUCIAHHOE Ha KOCMHUYECKOM
xopabuie «IIporpeccy, Ha ckadanap u mpu nposeraeann BK/] npoussen ot-
tankuBanue ckadanapa or MKC.

B 2011 romy Obu1 BeIoHEH BTOpoi »Tam KO «Pagmockad 2». 3a-
IyCcK ObLT mocBsIieH 50-IeTnio mojéra NepBoro 4eIoBeka B KOCMOC, CITyT-
HUK ITOTy4nsI coocTBeHHOE nMs «Kempy.

B 2014 roay nuianupyercst BelllosiHeHUE TpeThero stana KO «Panu-
ockad 3» u 3amyck cirytHHKA «Kenp-1».

B pamkax nposenenus KO «PAJJMOCKA®» minanupyercst 3amyck
cinytHUKOB cepu «KYB-CAT», kotopeie numeroT pasmepsl 10x10x10 cm u
maccy okoio 1 Kr.

B 2014 rony miaHupyeTcs 3amyck pOCCHHCKO-TIEpYaHCKOTO CITyTHH-
ka «Yacku-1» u cmytauka «Ilapyc MI'TY».

B mnHacrosmiee Bpemsi uaer pa3pabOTKa POCCHICKO-0EIOPYyCCKOTO
CITyTHHUKA, KOTOPBII MIaHUpyeTcs 3amycTuTh B 2015-16 rT.
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MNPOBEJEHUE KOCMUYECKHUX OKCIIEPUMEHTOB «MAHU-75»,
«O I'AT'APUHE U3 KOCMOCA», <TEHb-MASK»
HA BOPTY MEXIYHAPOJIHOH KOCMHUYECKOW CTAHIIUA
B PAMKAX [TPOI'PAMMbI KOCMHUYECKOI'O OBPA3OBAHUSA
C.H. Cam0ypoB

B noarocpouyHoii mporpaMme KOCMHUYECKHX HCCIEAOBAHUU MO CEK-
LUHU TOMYJISIPU3AIMA U KOCMUYECKOTO 00pa30BaHUs MOJIOJCIKH YTBEPIKIC-
HBl KocMmmueckue oskcrepuMmeHThl (KD) «MAU-75», «O Tarapune wus
KocMmocay, «Tenb-Masiky.

Bo Bcex 3TuX 9KCIepUMEHTaX MCIONb3YyeTCsl KaHall CBSI3U Ha Pajiuo-
JMOOUTENBCKUX YacTOTaX, YTO MO3BOJIAET 3HAYUTEIHHO PACIIUPUTH YHCIIO
yuacTHHKOB KO kax B Poccum, Tak u Bo BceM Mupe. PesynbraTsl skcnepu-
MEHTa BO3MO>KHO TOJIy4aTh, HAXOIICh HA pabodeM MecTe, UL 4ero AOCTa-
TOYHO UMETh npuéMo-Tiepenaroniee oOOpPyIOBaHUE, padoTarolmee Ha
pannomobuTenbekux yacrorax YKB nuamazona.

Tak, B xone npoBeaenust KO «MAU-75», «O I'arapune u3 kocMoca»
¢ 6opra MKC mepenarorcss mudpoBble M300paKEHHUS HE TOJHKO 3apaHee
MIOJITOTOBJICHHBIC, HO M OTCHATHIC B pealbHOM MaciuTabe BpeMEHH BHIBI
3emud, HaJl KOTOPBIMH TIpojieTaeT MexayHapoaHas KOCMUYecKasi CTaHIIUs
(MKC). o mpuHATHIM [HGPOBBIM H300PaKEHUIM MOXKHO CYIAHUTH O COCTO-
SIHUM TIOBEPXHOCTH 3€MIIH, TJIC PACIIOJIOKEH MYHKT IpuéMa HHPOpPMAIUH,
00J1aYHOCTH, TIOXkKapaX, 3arPSI3HCHUSIX, COCTOSIHUH JIECOB U PEK H T.JI.

Kpome Toro B xomze KO «O I'arapune u3 kocMoca» BO3MOXHO Mpo-
BEJICHHE IIMKJIa TOJIOCOBOTO Ananora Mexay skunaxkeM MKC u ctynertamMu
U IKOJBHAKAMH B paMKaX MPOrpaMMbl «YPOKH U3 KocMocay. B HacTosmiee
BpeMsI TaKHe «YPOKM» ITOCTOSHHO MPOBOISATCS W BBI3BIBAIOT OOJBIIONW 00-
IICCTBEHHBIN PE30HAHC M IPHBIICYCHUE MOJIONENKH B KOCMHUYECKYIO OT-
pacib.

VYyactue mononéxu B KO «Tenb-Masik» M03BOJIUT NOJYYUTh HAaBBI-
KU TIPOBEJICHHSI CEAHCOB CBSI3U M U3YyUEHUS MPOXOXKACHUS PAJUOBOJH B He-
OJHOPOJHOM KOCMHUYECKOM MPOCTPAHCTBE B PA3IMYHBIX JUAMA30HAX.
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Cexuus 10. «K.3. IAOJKOBCKHUM U ITIPOBJIEMBI
OBPA30BAHUSA»

KOMIIETEHTHOCTHbBIM TOJAXO0/ B OBPABOBAHUU:
OT UCTOPUU K COBPEMEHHOCTU
W.B. NBanoBa, T.A. ®unammza

XapaKTepHOW YepToil COBPEeMEHHOTO 3Tala OOHOBJICHHs 0Opa3oBa-
TEJIFHOTO MpoIecca SBISIETCS OPHUEHTAlWsl Ha MEpexXoj] OT 3HAHHEBOH K
KOMITETEHTHOCTHOH ITapajurme, 4To OTPaXEHO B COJEp)KaHUU HOBOro PDe-
JIepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA M B COIIMANIb-
HOM TIPOEKTE Pa3BUTHS JIMYHOCTH, 001IecTBa U rocyaapcTBa «Hama HoBast
LIKOJIa.

KoMIieTeHTHOCTHBII OoAXO0J BBIABUTACT Ha IIEPBOC MECTO HE HH-
(OPMHPOBAHHOCTD JIMYHOCTH, 3 YMEHHE PELIaTh MPOOIEMbl, BO3HUKAIOIIUE
B IIO3HAHUU U 06’LSICHCHI/II/I SIBJICHUM HeﬁCTBHTeHLHOCTH, BO B3aMMOOTHO-
MICHUAX H}O}leﬁ, OTUYCCKUX HOpMax, OLECHKE CO6CTBeHHLIX IMOCTYIIKOB,
HpaKTI/I‘IeCKOﬁ JKU3HU TIpU BBINOJHCHHUU COLHAJIBHBIX ponef/'l, IMpaBOBBIX
HOpMax, HMOTPEOUTENBECKUX W 3CTETUYECKHX IIEHHOCTSAX, OBIAJICHHU IPO-
(eccuelt, yMeHUM OPUEHTUPOBATHCS Ha PBIHKE TPy/a, pU pediekcun cod-
CTBEHHBIX J>KM3HEHHBIX Ipo0ieM, B caMOOpraHM3alnH, BeIOOpe oOpasza
XKHM3HH, pa3penieHnn KoHQUIMKTOB. [lepexon oT 3HaHMEBOH K KOMIICTEHT-
HOCTHOM MapaaurMe B 00pa3oBaHUU TpeOyeT KOHLENTYalbHBIX H3MEHEHUI
B METOJIMYECKOM PYKOBOJICTBE, MCHUXOJIOr0O-TIEAarorn4eckOM COIPOBOXK/IE-
HHUH CYOBEKTOB 00pa30BaTENILHOTO MPOIiecca.

Ceromasi B 00pa3oBaTeNbHOM MPAKTUKE HMIMPOKO MPUMEHSETCS Tep-
MUH «IpogecCHOHaIbHAs KOMIIETEHTHOCTh IMEAaroray, Coaep:KaHue KOTo-
pOro BKJIIOYAET B ce0sl COBOKYITHOCTb MPO(ECCHOHANBHBIX U JIMYHOCTHBIX
Ka4ycCCTB, HCO6XO,E[I/IMBIX JUIA yCHeIHHOﬁ HeuarormquKoﬁ JACATCIIbHOCTH.

IMpodeccronanbHO KOMIIETEHTHBIM MOKHO Ha3BaTh Ielarora, KOTo-
PBIl OCYIIECTBISIET MEJarorHyecKyro JIesTeNbHOCTh Ha JOCTATOYHO BHICO-
KOM TpEIMETHOM M METOJAMYECKOM YPOBHE, BJaJeeT IpHeMaMHu
KOHCTPYKTUBHOTO I€arOTHYECKOr0 OOLIEHHS, JOCTHUraeT CTaOMIBHO BBI-
COKHX PEe3yJIbTaTOB B BOCIIUTAHUH Y PA3BUTHH yUAIIIXCS.

JlnynocTs meparora, ero npogeccuoHalbHas KOMIIETEHTHOCTb, CO-
muajgbHass U AyXOBHasd 3pCIIOCTh IMPEACTABIIAIOT co00if Ba)kKHBIE YyCJI0BUA
obecrnieueHns 3¢ (EKTUBHOCTH Tpoliecca 00ydeHUsS W BOCIIUTaHMS ITOJIpac-
TAIOIEro MOKOJICHHS, @ YPOBEHb COPMUPOBAHHOCTH MPO(HECCHOHATBHBIX
KOMHCTCHHHﬁ neaarora ABJIA€TCA OCHOBHBIM KPUTEPUEM PE3YJIBTATUBHOCTH
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mponecca 00pa3oBaHUs, €ro COOTBETCTBHA MOTPEOHOCTSIM COBPEMEHHOTO
obmectBa. He cexper, 4ro ycmex memarorudeckoi AEsITeNbHOCTH 3aBUCHT
OT YMEHHsI OpPTaHH30BBIBATH 00OPa30BaTENLHBIN MPOIECC, OT CHOCOOHOCTH
aKTHBU3UPOBATH MMO3HABATEIbHYIO U TBOPYECKYIO aKTHBHOCTH O0OYUJarOIIHX-
csl, yMEHHSI KOHTPOJIUPOBATh W JHAaTrHOCTHPOBATH 3PPEeKTUBHOCTH 00pa3o-
BaTEIbHON EATEIBHOCTH.

Ilenarornueckue uaen K.O3. I{MONKOBCKOrO O pONM JTUYHOCTH Y4H-
Telist B 00pa3oBaTeNIbHOM MPOIECCEe B HACTOSIEE BPEMs MOJIY4aloT 0CO0YIo
aKTyalnbHOCTb. B cBoux Tpynax «OTuKa, UM €CTECTBEHHBIE OCHOBBI HPaB-
CTBEHHOCTH», «YM U cTpacTu», «CBoiicTBa yenoBeka» Koncrantun Dayap-
JIOBUY HACTaMBaJI HA HEOOXOJMMOCTH CO3/IaHMs MIeJlaroraMu M pean3aliio
B 00pa30BaTeNbHON MPAKTUKE BApUATHUBHBIX YYEOHBIX HPOTpaMM, HCXOJs
U3 TOTO, YTO YCIIEX yUCHHS 3aBUCHUT HE TOJBKO OT CIIOCOOHOCTEH, HO U OT
nHTepecoB pebEHka. K MpOeKTHpOBaHWIO BapHaTHBHBIX HWHAWBHUIYaIbHO-
OPHEHTHPOBAHHBIX YUEOHBIX MMPOTPAMM IEIArOT JODKEH OBITH TOTOB METO-
JMYIECKH, TICHXOJIOTUIECKH M OPTaHU3aIMOHHO. Pa3BuBas MHIMBUIyaTbHbIC
Ka4ecTBa KaKIOTO peOEHKa, Mefaror JODKEH OPUEHTHUPOBAThCA Ha TPEo-
CTaBJIEHUE YIEHHKAaM CBOOOJBI M CAaMOCTOATENLHOCTH. DTO U €CTh OJIHO M3
YCIIOBUH OCYIIIECTBICHHS YCIIEITHOTO O0YyUEHUS U Pa3BUTHUS TUUHOCTH.

MY3ENHO-OBPA3OBATEJIBHBIN MPOEKT JIJISI MAJIBILIEN
«S1 JIOBJIIO KOCMOC!»: U'TOT'M U NEPCIIEKTUBLI
E.B. Apxunnesa

C 18 nmexabps 2012 roma mo 13 mapra 2013 roxa B 'ocymapcteen-
HOM My3ee mctopuu kocMoHaBTHKE mMeHH K.O. I{unomkosckoro (I'MUK)
OBUT peam30BaH MY3€iHO-00pa30BATENbHBIA MPOEKT IS Majblmel «S1
mo0m0 kocmoc!». Llens mpoekTa: MOBBIMIEHHE KadecTBa YJOBIETBOPEHHSA
o0pazoBaTenbHBIX NOTpeOHOCTEH MoceTuTeNne. 3amauu: pa3BUTh U obora-
TUTh COIMAIBHO-TMYHOCTHBIH ONBIT TOCPEACTBOM BKIIOYCHUS JeTeH B
chepy MEKIMYHOCTHOTO B3auMojeicTBus; (HOpMHUpOBAaTh y pedeHKa Oc-
HOBHBIE KIIIOYEBBIE KOMIIETEHIMH, CIHOCOOHOCTh K MCCIIEIOBATEIECKOMY
TUITYy MBIIICHUS, CHOPMHUPOBATH NMPABIIBHOE MPEICTABICHIE O MUPE KOC-
MOca, B KOTOPBIM YEJIOBEK CTPEMHTCS; AAaTh JIETAM OCHOBHBIE TOHSATHS IO
aCTpOHOMHH, PU3UKE, XUMHH, OMOJIOTHH, KOCMOHABTHKE.

OcHoBoronaratomasi uaes: GopMupoBaHHe y peOeHKa KOMIIETeHT-
HOCTel B cdepe MO3HABATEIbHOW IESTENBHOCTH 4Yepe3 O3HAKOMIICHHE M
azgexkBaTHoe Bocnpustue sxcnozuimu ['MHUK.

AKTyalbHOCTD BBIpa)kKaeTcs B clielylolieM: HHpopMaTH3anus oomie-
CTBA INPEABSBISCT KAYECTBEHHO HOBBIE TPEOOBAHUS K NPOLECCY Pa3sBUTHUS
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pebenxka. [lepen My3esMu cTaBsTCS 3a4a4H, PEHICHHE KOTOPBIX HEBO3MOXK-
HO 03 aKTyalHM3aluy U IepecMOoTpa BCeX HaIpaBICHUN pabOTHI ¢ JETCKOH
aynuropueii. O0ydeHne neteil JOIDKHO OBITH HAIIPaBIICHO HA Pa3BUTHE JIO-
003HATETFHOCTH, HAOJIIOIAaTEIFHOCTH, TBOPYECKON aKTHBHOCTH M CAMOBBI-
paXeHHsI B UCCIEN0BATENBCKON M MPOEKTHON AesITeNbHOCTH. VIMEHHO 3TH
Ka4yecTBa JIMIHOCTH ITO3BOJIAT PEOCHKY YCIEUTHO aJanTHPOBAThCS K COBpE-
MEHHBIM YCIIOBHSIM XH3HH. Kpome Toro, oco0yio akTyabHOCTh IpHOOpe-
TaeT My3elHass MUKpocpea — yHUKaJIbHas IuaTdopma I MpoCBeIIeH s,
oOpazoBanus. B orHomennn 'MUK 370 emie u kocMUYeCcKOe BOCIMTaHUE,
OTpOMHOE 3HaueHHEe KOTOpOMY B CBOMX Tpyaax mpupaasan K.O. Iluonkos-
CKMH. I'eHUaNIbHBII y4eHBIM U OPUIMHAJIBHBIM yYUTENb B CBOUX TPYAAX H
MeJJarorMYeCKO MpPaKTUKe CTPEMUICS OOBEIUHUTh HayKy U 0Opa3oBaHUE,
CBSI3aTh BOEJMHO PE3YJIbTAaThl HAYYHBIX MCCJICHOBAHMNA M IIKOJY, «IIPOIO-
BeIys», TAKAM 00pa3oM, IIepeIOBBIE METOABI IPENOaBaTEIbCKON ACATEIb-
HocTU. Ilo cyTH B 3TOM M 3aKir04aeTcsi NpOrpecc MeJaroruueckoil MbICIH,
Ha TOM H 3IDKICTCS MOJACpHU3Aus 00pa30BaHUs, O YeM CETOIHS He ycTa-
10T NOBTOPSATH B MEAATOTMYECKUX KOJUIEKTHBAX U BBICIIMX KPYyrax BIIAacTH.
Coro3 Hayku u 00pa30BaHUS — BOT JIO3YHI U COBPEMEHHOTO YYEHOTO, U
COBpEeMEHHOTO mnenarora. M coro3 3ToT HeMbiciuM 6e3 Mmy3es. Myseil cero-
AHS TMPU3HAH CBA3YIOHIUM 3BC€HOM JBYX 3THX BaXXHBIX nousatui. He Cl1y-
yailHo MexnyHaponublii  ¢ectuBanp MyseeB «MHTepmy3eit-2013», Ha
KOTOpPOM OBbUI IPEACTABICH MYy3eHO-00pa3oBaTeIbHbIA NPOEKT «S1 000
KocMoc!y, mpotien noj 1eBu3oM «My3eit — o0pa3oBateibHbIN pecypc 00-
LIECTBA.

B mpoekTe HCmonb30BaiCh COBpEMEHHEIE 00pa3oBaTEeNbHBIC TEX-
HOJIOTHH: 3JI0pOBbecOeperaronne, IPOSKTHON W MCCIEeI0BATeIbCKON aes-
TEJIbHOCTH, HHPOPMAINOHHO-KOMMYHHUKAIIOHHEIE, JIMYHOCTHO-
OPHUEHTUPOBAHHBIE, UTPOBBIE.

MeTonbl U MpUEMBbl OpPraHU3alUU HCCIEI0BATENbCKON JIEeATENbHO-
CTH: 3BpHCTHYECKHE Oecesbl; ITOCTAHOBKA M PElICHHE BOMPOCOB MpoOIeM-
HOTO XapakTepa, HaOJIONEHHUS; MOJAEIMPOBAaHUE;, «IIOTPYXKEHHE» B
«KPacKm», «3BYKH» KOCMOca; 00yJarollie U TBOPUYECKH PAa3BHBAIOLINE CH-
Tyauu; GOpMUPOBaHHE HABBIKOB pabOThI B KOMaH/IE.

SIpko BBIpaXKEHHBII XapakTep IPOEKTa HOCWIA HarJsAgHOCTh Kak
Hambosiee Ba)KHAsI COCTABIIOIIAs B IpoIecce NMPHOOpETeHus peOEHKOM
HOBBIX 3HaHUH. OCHOBHYIO POJIb UIpaly HaTypHBIE 3KCIIOHATHI (B TOM YHC-
Jie KOTIMU U MOJINN KOCMHUYECKHX aImaparoB), WIIIOCTPATHBHBIA MaTepu-
an. B xauecTBe MHHOBALIMOHHOIO MOJXOJA 3aJ€HCTBOBAHO CIIEHUYECKOE
HCKYCCTBO, YTO TaKXe YCHJINBAJIO 3(GQPEKT HArIHOCTH. 3HaHHUS PeOCHKY
repelaBaiich U3 yCT CKa304YHbIX nepcoHaxeld. Ocoboe BHUMAaHUE yaesi-
JIOCH TIPOIiecCy MpUoOpeTeHns peOEHKOM HOBBIX 3HAHMH ITyTEeM HCCIe0Ba-
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HUM, B3aUMOJEHCTBUI. B OCHOBE mHOJauM HOBOIO MaTepuaia JIekKallu
MPUHIOUIBI CHCTEMATHIHOCTH U TIOCIEJOBATENbHOCTH, IIPOYHOCTH U HAyd-
HOCTH, KOTOPBIE COOTBETCTBOBAIM BO3pAcTy AETEH, YPOBHIO MX MOATOTOB-
neHHOCTH. OTIMYHWTENBHBIE UYEPTHl IPOEKTa — €r0  IEJIOCTHOCTH,
B3aUMOCBSI3b (POPMBI U COZAEPKaHUS, HACBHIIIEHHOCTh 00pa30BaTEIbHBIMHU
(bopMamu, KpyTHBIMH MHTEPAaKTHBHBIMHU JKCIIOHATaMH, APKOE, HEOPIAUHAD-
HOE XYA0KECTBEHHOE peIlICHHE.

B Teuenue Tpex MecsleB ¢ MPOEKTOM O3HAKOMMIIOCH Oosee 11 ThI-
cA4 MOCETUTENCH: MamblIM, KOTOPhIX Ha 3aHSITUS MPUBOAWUIM POIUTENH,
OpraHU30BaHHBIC TPYIIIEI IeTeH AOIIKOJIbHBIX 00pa30BaTEIbHBIX yUPEKIe-
HUH, yueOHBIX 3aBeleHHH ropoja Kanyru, yupexaeHuid JOMOoNMHUTEIEHOTO
oOpazoBanus. B pamMkax mpoekTa cocTosioch 9 TeaTpaln30BaHHBIX KOCTIO-
MHpPOBAHHBIX 3aHATHH, B KOTOPBIX ydacTBoBasmo Ooiyee 300 mereit, coTHH
WHIUBHUIYaJIbHBIX 3aHATHH C MajblllaMH, a Takke MojonexHelii Kocmo-
¢ecr.

IlepcriekTHBBI pa3BUTHsI BBICTABOYHOTO IIPOEKTa «S mrobmro Koc-
Moc!», OJJHOTO W3 JIy4IIuX 00pa3loB My3eHHO-00pa30BaTeIbHON MPAKTUKU
st Maseie B ' MUK Ha cerogHsSIIHAN JEeHb:

— MoxuduUKaIys MpOEKTa B JOJATOCPOYHYIO My3eiHo-
00pazoBaTeNbHyI0 IporpamMMy IJisi Ooliee HMIMPOKOH KaTeropuu MOCETUTE-
JIel, TO ecTh opraHu3anus Ha ero 6aze My3eliHO-00pa30BaTeIbLHOTO LIEHTPA
s aereit 5—10 ner;

— pa3BuTHE 00pa30BaTEIFHOIO MOTEHIHATA My3€es C IIeJIbI0 TBOpUe-
CKOW camopeann3anun peOeHKa;

— MaKCHUMaJIbHBIN y4eT MHTEPECOB U XKEJIaHUH ITOCETUTENs B BEIOOpE
COJIep)KaHMs M TEXHOJIOTHI 00pa30BaTEIbHOTO MpoIiecca.

Mys3eiiHo-00pa3oBaTebHBIN TPOEKT «S MO0 KocMoc!», mpea-
CTaBISIBIIMH CO0OI OJHOBPEMEHHO M JAETCKYIO DKCIIO3WIHUIO, U HUTPOBYIO
IUTOIIAKy, ¥ MHTEPAaKTHMBHOE IPOCTPAHCTBO, 3apEKOMEHIO0BAT ce0sl Kak
LIEJIOCTHAs. C HAYYHOU U XyIOXKECTBEHHOM TOUKH 3PEHUS, HACBIIICHHAS SIp-
KO DKCIIOHATYpOH 00pa3oBarenbHas miaThopMa My3eiHHOM MUKPOCPEBI.

MY3EWUHBIA ITPOEKT «B KOCMOCE «SICTPEB» U «<YAMKA»
B KOHTEKCTE HHCTUTYLIMOHAJBbHON CUCTEMBI
I'PAXKIAHCKO-TIATPUOTHYECKOT O
BOCHUTAHUS MOJIOIEKU
JL.H. KanyHoBa

Baxnast ponb B pa3BUTHM MHCTHTYLHOHAJIBHOW CTPYKTYpHI 00IIe-
CTBa MPHHAUICKUT MOJIOAEXN KaKk OCHOBHOMY (hakTOpy M BEAyIIEMY pe-

299



CypCy Pa3sBUTHs CTpaHbL. I'pa’kIaHCKO-NATPUOTUYECKOE BOCIUTAHUE SIBIIS-
€TCsl IPUOPUTETHBIM HAIPABICHUEM Pa3BUTHSI POCCHHCKON CHCTEMBI 00pa-
30BaHMs, T.K. OHO MHTETPHUPYET HE TOIBKO COLMAIBHBIM, HO U IYXOBHO-
HPaBCTBEHHBIN, HICOJIOTMYECKUN, KYyJIbTYpHO-HUCTOPUYECKUH U Jpyrue
KOMIOHEHTHL. Xopoirei 1iaThopMoit s (HOPMUPOBAHUS TPaKITAHCKO-
MATPUOTUYECKUX KOMIIETEHTHOCTEN Y MOTOAEKH SIBIIETCS MY3€il.

B urone 2013 r. B 'ocyzapcTBeHHOM My3ee HCTOPUN KOCMOHABTUKU
umenn K.O.Iuosnkosckoro ('MUK) cocTosioch OTKpBITHE BBICTABKH, TO-
cBsiLieHHOW 50-JeTnio monéra KoCMHUYecKux Kopabiel «BocTtok-5» u «Bo-
CTOK-6», KoTopble mnuioTupoBanu Banepuit denopoBuu beikoBckuit u
nepBas B MUpE JKEHIIMHA-KOCMOHABT Banentuna BrnagumupoBna Tepermi-
koBa. llenb BBICTaBKU:  COXpaHEHHE M  MOMYJIpU3allUsl  HCTOPUKO-
TEXHHYECKOTO Hacieaus B 00NacTH KOCMOHABTHKH. Peammsamms Takmx
IIPOEKTOB CETOHS — MEPCIIEKTUBHAS 00IaCTh AEATEILHOCTH MY3€sl.

Ha BricTaBKE OBLTH IpeACTaBICHB YHUKaIBHBIE MaTepuansl [ MUK.
B kauecTBe 3KCIOHEHTOB TaKXe BBICTYMHIN: ['0CyJapCTBEHHBIH LIEHTPaNb-
HBIA My3ell ucropun coBpeMeHHOH Poccum (r. MockBa); MeMopuranbHbIN
kommieke Jnérunka-kocmMoHaBTa CCCP A.I'. HukomaeBa (c. Illopmenst,
pecnybnuka Yysamms); [TaBmoBo-Ilocanckuii HCTOPUKO-XY10KECTBEHHBII
Mmy3eit (MockoBckast 001acTh); SIpocnaBCcKHii rocyapcTBEHHBIH HCTOPUKO-
APXUTEKTYPHBIN U XyJ0XKECTBEHHBIN My3€i-3aII0BEIHUK.

Ocoboe MecTO B BBICTABKE 3aHUMAIOT JIMYHBIE JOKYMEHTBI U BEIIH
B.®. brikoBcKoro U3 apxuBa ceMbH BBIKOBCKHX, BIIEPBbIE MEPEIaHHbIE IS

SKCTIOHUPOBAHUSL.
OKCIOHATH! BBICTABKU TIOJIHOCTBIO MOTPYXKAIOT MOCETHTEINSI B aTMO-
ctepy 1963 1. — armocdepy mpazgHUKA, KOTOPHIA TOT/A OIIYIIAl BECh

MUp, PYKOIUIECKaBIIMH MEPBHIM KOCMOHABTaM.

Bonbimoe BHMMaHME Ha BBICTAaBKE Y/AEIEHO ACIEKTy KpaeBeIeHMS,
(opMupoBaHuIo IH00BU K Maioil poauHe. Kamyry mo npaBy Ha3bIBalOT «KO-
JIBIOENTBI0 KOCMOHABTHKMY. MHOTHE KOCMOHABTBHI CUHTAIOT CBOMM JOJTOM
Iocjie BO3BpallleHUs U3 MoJjéTa moceTuTh Kamyry, 4ToOBl HOYTUTH MAMATh
K.2. Huonkosckoro. B.®. brikoBckuii Brepsbie npuexan B Kamyry B ge-
kabpe 1964 roma. Bo BTOpoii cBoil npuesn B ceHTsiope 1969 r. OH BRICTYITHIT
¢ noknagom «lIperBopenne B xu3nHb uaei K.J. [[nomkoBckoro mo cOopke
KOCMHYECKHX Kopabineit Ha opOute» Ha |V Hayunsix arenmsax mamstu K.O.
Huonkosckoro. B Tot ke nenp kocMoHaBT Ne 5 nocerun 'MUK u BHyTpH
CBOETO CIyCKaeMOro ammnapara, He3aJ0Jro A0 3TOT0 CTAaBLIET0 MYy3€HHBIM
9KCIIOHATOM, OcTaBMI aBTrorpad: «Kak npusTHO cHOBa MOOBIBATH B POJTHOM
kopabue!». B.B. Tepemkosa npuesskana B Kanyry B anpene 1973 roxa s
y4JacTusl B Ipa3iHOBaHUH JIHS KOCMOHABTHKH.
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BricTaBka ocBeTHIa LIMPOKUN KPYTI BOIPOCOB, CBS3AHHBIX C I'PYII-
MOBBIM KOCMHUYECKUM IOJETOM, B MAaKCUMaJIbHON CTENEHU YAOBIETBOpUIA
TM0003HATETFHOCTD TIOCETUTEICH, /Taa OTBETHI Ha WHTEPECYIOIIHE BOIPO-
cbl. MOHUTOPHUHI NOCEIIEHUS BBICTABKYU BBISIBHII IOJIOKUTEIbHBIE PE3Yiib-
TaThl ee PadOTHI: MeTH OOJbINE y3HAIM O cBoe PomwHe, y HUX TOSBHIICS
JKUBOI MHTEPEC K UCTOPUU OTEYECTBEHHON KOCMOHABTUKH.

DopMHUPOBAHNE TPAXKIAHCKO-MATPUOTHUECKUX KOMIIETEHTHOCTEH Yy
MOJIOEKHU IIJIO Yepe3 03HAKOMIIEHUE U BOCIIPUATUE BBICTABOYHOI'O MPOEK-
Ta. OnbIT pabOThI HA BBICTABKE MOKAa3all, YTO IMOJIHOE U aJICKBaTHOE BOCIIPH-
SITHE MaTepuayia BBICTABKU OYJET JIMIb B TOM Cllydae, KOTJa MOJPOCTOK
MIOATOTOBJIEH K 3TOMY IIPOLIECCY.

CeromHs Ui yCHEUIHON peajM3allii MEeJarorM4ecKUX BO3MOXKHO-
cTell pPa3sBUTHUS TPaXJAAHCKO-NATPUOTHUECKUX KOMIETEHIMN MOJOIEKHU
Yyepe3 HCHOJIBh30BaHUE KYIBTYpHO-O0Opa3zoBarenpHOTO moreHmmara MUK
TpeOyIOTCSL COBMECTHEIC YCHIIHA My3€s U 00pa30BaTeIbHBIX YUPEKICHIH.

OO0pa3oBarenbHas JAEATEIFHOCTE MY3€€B JOJDKHA PAa3BHBATHCH II0
ITyTH MHTETPAIMU C CUCTEMOH 00pa30BaHUs, KOTOPask MO3BOJIUT OPTaHHU30-
BaTh 0coOyIO cpeny MyseiHol kommyHuKanwd. s popMupoBaHUS enu-
HOTO  KyJIBTYPHOTO 00pa3oBaTeJbHOTO IPOCTPAHCTBA  HEoOXoIMMa
pa3paboTka COBMECTHBIX NPOEKTOB M IPOrpaMM Kak JIOKaJbHOTO XapakTe-
pa, Tak U peruoHanbHOro Macmraba. Takoil KOMIUIEKCHBIA MOAXOA K Ay-
XOBHOMY  Pa3BUTHIO  MOJOAGKH  BBIOpAaH  ONPENCISAIONIAM  IpPU
MIPOEKTUPOBAHKH COJIepKaHUs 00pazoBaTenbHOl aesatensHoct [ MUK.

B nmoxmage mpuBoAWTCS IIAH pa3paOOTKH M KPaTKOE CONEpIKaHHE
COBMECTHOTO TIpoekTa «/HTerpanus OCHOBHOTO O0O0pa30BaHUS U My3eHHOMH
JeSITEIPHOCTA B KOHTEKCTE KOMIIETEHTHOCTHO OPHEHTHPOBAHHOTO 00pa3o-
BAaHUS MOJIOAEKUY.

BOIIPOCHI MEJATOT'MTYECKOI'O MACTEPCTBA
B CBETE UJIEM K.3. [UOJIKOBCKOI'O
H.IT. Mumypa

UccnenoBatenu mHororpaHHoro TBopuecTBa K.O. I[lmonkoBckoro
OTMEYaloT, YTO HAy4YHO-TIEJIJarOTHYECKOe HAcTeJne TEeHHUS HEe COACPKHUT
YETKUX U IEJICHANIPABICHHBIX (PYHIAMEHTAIBHBIX MMEJarOTHYeCKuX TPYAOB.
OpmHako BO MHOTHX paboTax, B YaCTHOCTH, «YM H cTpacTm», «CBoicTBa
YeJoBeKa», «ITHKA, WIM €CTECTBEHHbIE OCHOBBI HPABCTBEHHOCTUY» YUEHBIM
ITOTHUMAFOTCSI BOITPOCHI OOYYCHHUS M BOCIIUTAHUSL.

MHoroe U3 TOro, 4to npejiaranoch L{MONKOBCKUM, HE Bceraa U He
BCEMH BOCIIPHHUMAIIOCH KaK HOBOE, HEOOX0UMOe U cBoeBpeMeHHoe. Eciu
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KPHUTHKA MPEKHEH CHCTEMBI 00pa30BaHMs BOCIPHHUMAIIACh MTOJI0XKUTEIBHO
(3aBHCHMOCTBH OT MPEAPACCYIOKOB W CyEBEpHil, OTOPBAHHOCTh OT JKHM3HH,
PYTHHHOCTB, MYIUTpa), TO HEKOTOPBHIE INENAarOTHYECKHE B3Il YIEHOTO
(cBoOOma W BapHMAaTUBHOCTH yYEOHBIX MPOTPaMM, aKTHBH3AIWSA YICHUKOB
yepe3 HHTEepeC, HHANBHIYaIbHOCTb, PACKPBITHE NYIIEBHBIX CBOWCTB M CIIO-
COOHOCTEH Ka)0r0, CAMOCTOSITEIbHOCTh) HE BCET/1a HAXOAWIN aKTHBHBIN
OTKJIMK Y MeNaroruyeckoil oOLIECTBEHHOCTH U OIOPOKpAaTOB OT 00pa3oBa-
HUS.

B cBoeit pabore ¢ netbMn KoHcTaHTHH DayapJoBUY IPUMEHSUT Ta-
KM€ NIPUEMBl U METOJIbl, MPOSBIAI TaKHe KauecTBa YUMTENs, KOTOpHIE CO-
3BYYHBI COBpEMEHHOI oOpa3oBarenbHOi nonutuke Poccun. Ceromns otH
METOJbI HAa3bIBAIOT T'YMAaHHOW MEJaroruKkoi, a MpUEMbl, HCIONb3yeMbIe
KoncTanTnHOM OpyapnoBHdeM Ha ypokKaX, — MEJarorudeckuM MacTep-
CTBOM.

[{yonKoBCKMH MOHMMAJ, YTO AaKTHUBHAs paboTa Ha ypoKe HE JacT
YUEHHKY YMCTBEHHO YCHYTbH, 4TO y4é0a OyIeT MATH yCHELIHee, €CIH yde-
HUK OyZeT UrpaTh aKTHBHYIO, a HE TACCUBHYIO poiib. U, Oe3ycnoBHO, mpas
ObLT BEMMKHH YUHTENb, KOTZAa TOBOPWJI, YTO INKOJIA JOJDKHA pelaTh He
TOJIKO 00pa3oBaTelbHble, HO M BOCHMTATENIbHBIC 3aJadd. A coueTaHHe
9THX BMJOB I€arOTMYECKOM NEesTeIbHOCTH BBI3BIBACT Maccy TpyAHOCTEH
BO BCEX OTHOILICHUSIX.

CBoeobOpa3ue Iemaroruyeckoid axkTHBHOCTH [[HOJIKOBCKOTrO eme
Joaro OyneT mpeAcTaBIATh HHTepEeC AJIS NeJaroroB, B TOM YHCIIE COIHANb-
HBIX. BBICOKHMIT podeccnoHan3M, neJarorndeckoe MacTepCTBO COLMANb-
HOTO TIe[arora IO03BOJHUT BBIOpaTh TOT YPOBEHb OOIIEHUS, KOTOPBII
TIOMOXET COJIEPXKATEIHLHOMY B3aHMOICHCTBHIO.

[lenarormyeckoe MacTepCTBO COILMAIBHOTO IEJarora OnpenessieTcs
KaK HMHTErpaTHBHOE NPO(ECCHOHAIBLHO-IMYHOCTHOE Ka4eCTBO, BKIIIOYAO-
11ee rnepeueHb NpoecCHOHATBHBIX 3HAHUH M KOMIIETCHIIMH B 00J1acTH I1e-
JArOTUKH ¥ TICUXOJIOTHMH, aHalIW3a W CHHTe3a HH()OPMAIUH, YMEHUH
yIpaBJIeHUs], OPTaHU3aTOPCKUX U KOMMYHUKATHBHBIX CHOCOOHOCTEH, JH4-
HOCTHBIX Ka4decTB —IIeJICyCTPEMIIEHHOCTH, OTBETCTBEHHOCTH, Habirona-
TENbHOCTH, SMIATUHHOCTH U TIp.

Bompocam ¢opMupoBaHUs TIeIarornaeckoro MacTepcTBa yUUTeNei -
BOCTIMTAaTEJIeH B pa3HOE BPeMs yIENAIOCH MPHCTATbHOE BHUMAHUE MHOTH-
MU KJIaCCUKaMH oTeuecTBeHHOM nenaroruku: A.C. Makapenko, B.A. Cy-
xomiuHckuM, M. A. 3aztoneit, 1.®. KpuBonocom, b.1. Crenammueim, FO.U.
Typuanunosoi, B.A. Kan-Kamukom. Cymmupys HX B3IJISAbl, MOXHO
YTBEPXKIATh, YTO MEAArOTHUYECKOE MAaCTEPCTBO JIOJDKHO OBITH JIOBEAEHO JI0
OOJIBIION CTENEHW COBEPIICHCTBA, MOYTH TexHW4eckoro. Ilemaroruka
JIOJDKHA BJIQJIETh YHHUBEPCAIBHBIMU CPEICTBAMHU OJIaroJaTHOrO BO3JEH-
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CTBHUA Ha YUCHHKA, KOTOPBIC, B CIIy4ac HeOGXO,HI/IMOCTI/I, MOIIH OBl HUBEJIH-
PpOoBaTh BPEAHBIC BIINAHNUA U3BHE.

KOCMHWYECKOE MUPOBO33PEHME K.3. UOJIKOBCKOI'O
U MEXJIACHUILIMHAPHBI CUHTE3
B COBPEMEHHOM OBPA30OBATEJBHOM IPAKTUKE
A.B. Konecnuko, C.H. Cupenko

K.3. IlnonkoBckuii siBisieT coOOW spyaillivii nmpuMep JHMYHOCTH,
BBICIIUM NPHOPUTETOM KOTOPOH ObLIO mo3HaHue Bcenennoii. Hayunas ne-
sITenbHOCTh Oblia misi KoHcTanTHHA DmyapaoBHYa OCHOBHOM MOTPEOHO-
CTBIO U TJIaBHBIM CMBICIIOM CYIIECTBOBaHUsA. JleATenbHOCTh MOJ0OHOIO
POJa BBIIAIOIIUXCS JTIOJEH BBICTYIIACT OJHUM M3 OCHOBHBIX (paKTOpOB pas-
BHTHS 4€JI0BEYECTBa B LenoM. HecoMHEHHO, Aaxe NpU HAJIMYMM FE€HETUYe-
CKOH JeTepMuHALMK (OPMUPOBAHUE KAXKIOTO YYEHOTO OCYIIECTBIISCTCS
0] BO3JEHCTBHEM CHCTeMBI oOpa3oBaHus. CoBpeMeHHOE oOpa3oBaHHUE, B
0COOCHHOCTH BBICIIIEE, BCE B OOJIBINICH CTENEHHU TATOTEET K Y3KOU mpodec-
cHoHaIM3anuy. B obmiecTBe BecbMa HOIMYJISIPHBI IPAarMaTHUECKHUE B3TJISIBI
Ha o0pa3zoBaHUe, pacCMaTPHUBAIOIIUE €ro Kak Mpolecc NPHOOpEeTeHUs yTH-
JIUTAPHBIX HABBIKOB, MO3BOJISIONINX, NPEXIE BCErO, yCHENTHO (hyHKIIMOHU-
poBaThb B YCJIOBHMSX COBPEMEHHOIO 3KOHOMHMYECKOIO MEXaHW3Ma, B
KayecTBE OJHOTO W3 MHOTOYHCIEHHBIX €ro 3neMeHToB. CoBpeMeHHOe
Hay4HOE [IO3HAHUE TAK)KE OTIMYAECTCSI BECbMA CIELMAIU3UPOBAHHBIM, IIpe-
HMYIIECTBEHHO KOJUIEKTHBHBIM U TEXHOJOTM3MPOBAHHBIM XapaKTEPOM.
Bmecre ¢ TemM, HCTUHHBIM M TJaBHBIM JBIXKYIIMM (AKTOPOM Ppa3BUTHUS
Hay4HOTO 3HaHHUs, OCOOCHHO B 001acTH (PyHIaMEHTAIBHBIX HAYK, OCTaeTCs
TBOPYECTBO — TIOJET TBOPUYECKOW MBICIM M HUHTYHMIHS HCCIEI0BATENS.
CrpacTs MO3HaHUS — TJIABHBIN MTOOYIUTENBHBII MOTHB JUISl 3HAYUTEIBHBIX
Hay4HBIX CBepllIeHUil. B 3ToM cMbicie ycTpemnenue L{noakoBckoro B koc-
MOC — BEChbMa aKTyaJIbHbIIl OPUEHTHUD JUIsi COBPEMEHHOW CUCTEMBI 00pa3o-
BaHUS, B TOM 4YHCIE€ M TPEXIE BCEro 00Opa3oBaHMA AIIUTAPHOTO,
OPHEHTHPOBAHHOI'O Ha MOATOTOBKY KaJIpOB BBICIIEH KBaIM(pHUKALUMH — WH-
TEJUIEKTYalbHON HAyYHOU 3JIMTBHI.

OTnuunTensHast YepTa MUPOBO33peHus L{nonkoBCKoro — crpemiie-
HHUE K [IeJOCTHOCTU. Bee mpobieMbl, KOTOPBIMU OH 3aHMMAJICS, HOCHIIH SIp-
KO BBIPQXEHHBIH  KOMIUJIEKCHBIM, MEXAUCLHUIUIMHAPHBIA  XapakTep.
TpeboBanocs 3HaHME MaTeMaTHKH, PU3NKH, XUMUH, 6nonoruu. bonee Toro,
uMes CBOIO, BO3MOXHO CIIOPHYIO, KOHIENIHUIO NEPeyCTPONCTBA U OpraHU-
3anuu obmecTBa, KoHctantun DnayapaoBuy He ObuT Oe3pasiiMueH K COLH-
aIBHBIM TpoOsieMaM. KoMIIeKCHBIN XapakTep HMEIOT M COBPEMEHHbIE
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(yHIaMeHTabHBIE HAy9IHBIE TPoOIeMBl. B KauecTBe mpuMepa MOXHO TpH-
BECTH HOBYIO 00JacTh HCCIIENOBaHUI — KOTHHUTHBHYIO HH(POPMATHKY,
MIPECIeqYIONIyl0 [eNb CO3IaHHs MAIlWH, CIIOCOOHBIX (YHKIIMOHHPOBATH
HamozoOme dYenoBedeckoro Mo3ra. OYeBHIHO, UL YCHEIIHOTO pPEIICHHUS
CTOJb MAacCIITaOHOM 3amaun HEOOXOIUMBI TITyOOKWe 3HAHUS (U3NOJIOTHH,
MOJIEKYJISIpHOW OHMONIOTHH, MHPOPMATHKH, (HU3NKHA, MaTeMAaTHKH, (HUI0CO-
¢un, MeaunuHel. [10100HON KOMILICKCHOHN CIIOKHOW MEXKITUCIIMIUTHHAPHOMN
poOJIeMOll ABJISIETCS MPOoOJIeMa OpPraHU3alUy 3alIUThl 3EMIH OT METEOp-
HOHM OMacHOCTH, PEAbHOCTh U HEOTBPATUMOCTHh KOTOPOU MPOJEMOHCTPHU-
poBaii HelaBHUE COOBITHS B UemsaOnHCKe.

YroObl HayyHOE COOOIIECTBO OKA3al0Ch TOTOBBIM K MPHHSATHUIO TO-
Z[O6HI)IX KaTaKJIM3MOB, MOI'JIO aICKBATHO OTBCTUTH HA «BBI3OBBI» KOCMOCA,
HEOOXOIUMO BBOJIUTH SJIEMEHTH MEXIUCIMIDIMHAPHOTO CHHTE3a B JACH-
CTBYIOIIYIO0 cucTeMy oOpa3oBaHUsA. HeoOXoamMo CTHMyIHpOBaTh HHTEPEC
K HayYHOMY MO3HAHUIO KaK TaKOBOMY, YCTPOMCTBY KOCMOCA, MEXaHU3MaM
SBOIIOINH HAa BCEX YPOBHAX OpraHm3anud BcemeHHOH. Toibko denoBek,
HCTBITHIBAIOMINNA OCTPOE JIFOOOIBITCTBO MPH B3TIIA/IC Ha 3BE3MHOE HEOO, IT0-
HACTOSIIIEMY CIIOCOOCH Ha BETUKUE CBEPIICHHUS.

JAYXOBHO-HPABCTBEHHBIE KPUTEPUU
B COBPEMEHHOM BOCIIUTAHUHA
B.A. JIymnukos

Mepcunckuii moat u mopaiuct Caaau Illwupasu (ox. 1181-1291)
yKa3bIBaJl, 4TO CUACThSI HE OYZET y TOro, KOTO B JIETCTBE IJIOXO BOCIIUTAJIH,
W €CJM 3eJICHBIH MOoOer JEerKo BBIIPSMHTB, TO CYXYIO BETBb MOKET HCIIpa-
BUTBD JINIIb OTOHb.

C TOYKH 3peHHS aKCHOJOTHYECKOTO (IIEHHOCTHOTO0) U (priocodcko-
AHTPOIIOJIOTMYECKOTO MOAXO0A0B 0a30BBIMHU, CYIHOCTHBIMH XapaKTEPUCTH-
KaMH JIMYHOCTH peOeHKa, NOAPOCTKA SIBJISIOTCS TyXOBHOCTh U HPaBCTBEH-
HocTh. OHM CBSI3aHBI C MOTHBAIMOHHOW c(epoi, KoTopas IpeacTaBiIeHa
BHEIIIHEW COCTaBIISIOLIEN — HPABCTBEHHOCTBHIO M BHYTPEHHEHW COCTaBIISIIO-
el — JyXOBHOCTHIO.

Bremrnsas cocraBsoniasi — HPaBCTBEHHOCTh — JIOCTATOYHO ITOJTHO
1 TIIy0OKO MCCIIeIOBaHa YYEeHBIMU KaK COBOKYMHOCTH NPHHIHUIIOB U HOPM
TIOBEICHUS JIIOIEH 10 OTHOLICHUIO JpYT K Apyry u obmectBy. A.C. Maka-
penko, A.®. Anucumos, T.H. I'ymunuxuii, A.A. T'yceitnos, A.W. Hlemmry-
puna, B.A. Cyxomnunckuii, III.A. AmonamBunu, b.M. Hemenckuil u
MHOTHE JIpyrue BUJHBIC IIEAarord, Kak AesATeNH MpPOLUIOro, Tak M Halld
COBPEMEHHUKHU, OTKPBUIN 3aKOHBI Pa3BUTUSI HDABCTBEHHBIX Ka4ECTB B 4eJIO-
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BEKE, PACKPBUIN CYTh JyXOBHO-HPABCTBEHHOI'O BOCIUTAHUS JINYHOCTH, KO-
Topas OyzeT )KUTh 0 cTaHAapTaM 1o0pa. OHM BBICKAa3aJld TPEBOTY OTHOCH-
TEJFHO MpPOOEIOB B HPABCTBCHHOM CTAHOBIECHHH  IIOAPACTAIOIIETO
MTOKOJIEHHUS, KOTOPBIE MOTYT MIPUBECTH K YHHUYTOKEHUIO CTPAHBI B LIEJIOM.

Yro kacaercs BHYTPEHHEH COCTaBIIAIOIIEH — JyXOBHOCTH, TO 3Ta
cocTaBisTIoNIas u3ydeHa ciaabo. OTCrofa MOHSATHO BBIAEICHHE CEMaHTHYC-
CKOM Tapbl «IyXOBHO-HPABCTBEHHOE)» BOCIIMTAHUE B 00OPa30BaHHH.

Bonpmass dacte HaceneHus Poccuiickoil deneparyu xemana Obl
BO3BpAILCHUS IPUHIUIIOB HPABCTBEHHOCTH U COLIMANBHON CIIPaBeNINBOCTU
B paMKH{ TOCYAapCTBEHHON M OOIECTBEHHON M3HU cTpaHsbl. [Ipuiuio oco-
3HaHME IIyOWHBI AUCTAHIIMU MEXIY PEalbHOW M BUPTYaJbHOW jKM3HBIO. B
oOliecTBe HapacTaeT NMOHMMaHHE 3HA4YeHUs TPYAOB MakapeHKO, yCTOeB
pycckoii IlpaBocnaBHol LlepkBH Kak COLMAIBHOIO MHCTUTYTAa B HapacTa-
HUH OOpBOBI 32 TyXOBHO-HPABCTBEHHOE Oy/yIliee CTPaHbI.

A3POKOCMUNYECKOE OBPA3OBAHUE
B KAJIYKCKOM OBJACTH:
OT IIKOJIBHOI'O CITYTHHUKA 10 KOCMHUYECKHUX CUCTEM
C.b. Kyx

Bnaromaps BbIXOZy B KOCMOC, Iepel 4elOBEYECTBOM OTKPBUIUCH
IpOMa/Ibl BEIECTBA U SHEPTUH, 00bEMbI HOBOH MH(OPMALUH, U3MEHHUIIOCH
OTHOIIICHHE YeJIOBEeKa K IPUPOJE U caMoMy cebe, 000raTUIoCh BOCTIPHATHE
UM OKPYKAaroIlero Mupa. 3a TOIbl CTAaHOBJICHHUS MPAKTUIECKOH KOCMOHAB-
TUKA CPOPMHPOBANIACh U HOBasl CHCTEMa B OOpa30BaHHU — a3pPOKOCMUUE-
cKoe oOpa3zoBaHHe. 3HAYMMOCTh KOCMHUYECKOH JeATeNIEHOCTH (OPMHUPYET Y
IIKOJFHUKOB MHTEPEC K MHHOBAIMSAM B 00JIaCTH KOCMOHABTHKY.

B 2012 romy MyHumunaigpHOe OFOKETHOE 00pa3oBaTelbHOE yUupe-
JKJIEHUE JOTOJHUATEN HOTO obOpasoBanus nereid (MBOY JIOH) «[ercko-
IOHOWIECKUH LEHTp Kocmuueckoro obpasosanus (HIOLIKO) «I amakTuka»
ropoga Kamyru cran coopraHu3atopoM U COy4aCTHUKOM MHHOBAIIMOHHOTO
00pa3oBaTeIbHOrO0 MPOEKTa 10 CO3JaHUI0 M 3aIyCKy LIKOJBHBIX MHUHHU-
cmytHHKOB «CanSat B Poccumy.

IIpoext «CanSat B Poccum» MHOTO(QYHKIIMOHAIBHBIN W JIOJITOCPOY-
ueiid (2011-2016), oH peanmu3yeTcs B HECKOJIBKO 3TamloB: (HOpMUpPOBAHHE
KOMaH/[-y4aCTHHKOB IIPOEKTa B perHoHax Poccun; 03HaKOMIICHHE y4acTHH-
KOB C TEXHHYCCKOW JOKYMEHTaluei u KoHcTpykropom CanSat; oTOOpou-
HBIE CcecCHM; cOOpKa KOMaHJaMW CHYTHHKA; TeMaTHYECKHE 3aHsTHS;
TEXHMYECKHE KOHCYJIBTALMM; 3alyCK COOpaHHBIX MOJeJNieil CIyTHHKa Ha
YeMIIHOHATAX.
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VYuactauku npoekTa «CanSat B Poccum» cMOTyT yBHAETh pe3yibTa-
TBI CBOETO TPYZAa — CIIyCKAIOMMIiCA Ha MapailoTe MakeT cnyTHuka. Ko-
HEYHO, CO3/IaHHE TAKOT'O CIyTHHKA «C HYJIS» — OYEHb CIO0XKHAs 3ajada Uit
IIKOJILHUKOB. [103TOMy OpraHm3aTtopsl KOHKypCa MPEAOCTABIAIOT yIaCTHH-
KaM 0a30BbBIi KOHCTPYKTOD, a IIKOJbHUKAM HEOOXOIUMO CHENaTh JUIS HETO
MIOJIE3HYIO HAarpy3Ky.

IMpoekr cmytHuka «CanSatGalaxy» pa3paOaTbIBaJICSl ydYallUMUCS
oOmeoOpa3oBaTenbHBIX MIKON ropona Kamyrm, 3aHumarommmucs B
JIOLKO «l'anakTuka» MO TaKUM HampaBJIEHUSIM, KaK paKeTOMOJAEIHPOBa-
HHE, POOOTOTEXHHKA, HKOJOTMYECKUH MOHHUTOPUHT, METEOPOJIOIMYECKUE
HCCIIEIOBAHMsI, HAYYHO-HUCCIIEI0BATEIbCKas IeSTEeNbHOCT. BpIOOp moses-
HOW Harpys3ku (JOMOJHUTEILHON MUCCHN) OCHOBBIBAJICS HA MAaKCUMAJIbHOM
UCTIONIb30BAaHUM IOTYYEHHBIX MAHHBIX CO CITyTHHKA W IPHOOPETEHHOTO
omblta. OMHUM M3 Ba)XKHBIX HAIPaBJICHUH cTaja paboTa HaJ ONTUMH3AINEH
KOHCTPYKIMH CITyTHHKA C IETbIO TOBBIICHHS SKCIUTYyaTAllMOHHBIX Xapak-
TEPUCTHUK €TI0 CIY)KEOHBIX CHCTEM.

INepBerit yemnuonat Poccum mo 3amycky OOYyYaroOIMX IIKOJIBHBIX
CIyTHUKOB TIpOXOua Ha Tepputopuu Kamyxckoil obmactu. YcmemrHoe
BBICTYIJICHHE KATyXKCKOH KOMaHIbl TOCITYXXWJIO HayaJloM IIPOeKTa
«IxonbHeli criyTHUK B Kamyxckoii obmactu». YupeaurteneMm NpoeKTa siB-
nsercst MunucTepcTBO 00pa3oBanusa u Hayku Kamykckoi o6mactu. Opra-
Huzatopom mnpoekta sBiusercs JHIOLKO  «lamaktuka». IIpoekt
nojnepxkain denepanbHoe rocyJapcTBEHHOE 00pa30BaTENIbHOE YUPEKIe-
HHE BBICIIETO IpoQeccHoHaIbHOro obOpasoBanus «Kamykckui dumman
MOCKOBCKOTO TOCYIapCTBEHHOTO TEXHHUECKOTO YHHBEpcuTeTa nMenu H.O.
baymana», @enepanbHOe TOCYZapCTBEHHOE YHHUTApHOE NpERNpUsITHE
«HayuHo-niponsBoacTBeHHOE 00BenuHeHne uMeHn C.A. JlaBoukuHa», O0-
IIECTBO OTPaHMYEHHOW OTBeTCTBEeHHOCTH «HaywHo-nccnenoBaTenbekas
nabopaTopust adpPOKOCMHUYECKOW TexHUKH JloOpoBonpHOro oOImecTsa co-
NeHCTBUS apMUH, aBHALIUU U QIOTY».

IIpoekT HampaBiieH Ha BOBJICYECHHE MIKOIBHUKOB B IPOTPAMMBI, CBSI-
3aHHBIE C HTHHOBAIIMOHHBIMH TEXHOJIOTHUSMHU U TEXHUYECKHM IPOECKTHPOBA-
HHEM, Ha 00y4YeHHe HIKOJBHUKOB HaBbIKaM paboTe B KOMaHJE U, TJIaBHOE,
JaeT UM BO3MOXKHOCTh IPHUMEHHTH 3TH 3HAHUS Ha mpakTuke. [Tommmo co-
3[IaHMSI MAaKeTa CITyTHUKA OPTaHU3aTOPHI IPOEKTA MPEIOKIIHA yYaCTHUKAM
CO3/1aTh MOZIETb PAKETHI JUIs €T0 3aIlycKa.

B pamkax peammsanum npoekra JIOLKO «l"anaktukay» mpoBOIuI
CeMMHaphbl, MacTep-KJIacChl U TEXHUYECKHE KOHCYJbTaluu Ha 0aze MBOY
JOM «/lerckuii 0310pOBUTEIBHO-00pa30BaATENbHBIN (TIPOGHIBHEIN) LIEHTP
«benka» ropoma Kanyru (oOyuaromme mpoduibHbie cMensr). Lenb mpo-
IrpaMMBbl — pa3BUTHE HUCCIEAOBATEAbCKUX HAKIOHHOCTEH, TBOPYECKOIO
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MOJX0a K TEXHUYECKUM BOIIpOocaM, (OPMHUPYIOIINM HHTEPEC K TIIyOOKOMY
N3yYCHUIO TEXHUYECKHX, (PU3MKO-MATEMAaTHYECKHUX, €CTECTBEHHOHAYYHBIX
IUCHUIUIAH, a TaKke MPUOOIIeHNe K H300peTaTensckoi pabdore, crmocos-
CTBYIOIIEH mpodeccnoHapHOMY camoolpeaeiaeHn0. CoCTOsUINCh CeMUHA-
pBI, Ha KOTOPBIX OOyYaroUIWecs] MOJyYMJIH HABBIKH, HEOOXOOMMBIE IS
ITyOMMYHBIX BBICTYIUIEHUH M OBIAJCHUS METOJAMH PEIICHHS MPOSKTHBIX U
TEXHHUYECKHX 33/1a4, MaCTeP-KJIAacChl 110 PAKETOCTPOCHHIO.

21 anpens 2013 roza cocrosuiach OTOOPOYHAS CECCHUsl ATl yYacTHH-
koB npoekra «llIkoneHbIil ciiyTHUK B Kamyxckoit obnactuy», a B mae 2013
roja — 00JIACTHOI YEMIMOHAT IO 3aIllyCKy IIKOJBHBIX CIIyTHHUKOB. PaboTta
HaJl IPOEKTUPOBAHUEM U PE3yJIbTaThl 3aIlyCKOB JAIOT JIETSM HOBBIH Mare-
pHaIl 171 TBOPUECKUX y4eOHO-HCCIeJ0BATEILCKUX PAOOT B pa3IMYHBIX 00-
JACTSIX HAYKH U TEXHHUKH.

SK3UCTEHHUAJBHAS MIPUPOJA KOCMHUYECKOI'O
OBPA30BAHMHSA — B ITIOMOLIb 1YXOBHO-HPABCTBEHHOMY
PA3BUTHUIO MJUIAIIINX KOJbHUKOB U MOJIOIEXA
N.B. UBanoBa, E.A. Cembikuna, H.W. Yynposa

Unes K.O. 1InoakoBCKOro 0 AyXOBHO-HPABCTBCHHOM Pa3BUTHH 00-
LIecTBa B 00pa30BaTeNbHOM MPAKTUKE CEroIHs 0COOEHHO akTyaibHa. OHa
HaXoJUT MOAJACPIKKY B KOHTCKCTEC p€ajn3aluu 3agayq ((KOHHCHHI/II/I AYyXOB-
HO-HPABCTBEHHOI'O PA3BUTHA U BOCIIUTAHUA JIMYHOCTHU I'paKJaHUHA Poccun
B cepe obmiero obpazoBaHusm» M HOBBIX DenepanbHBIX TOCYIaPCTBEHHBIX
00pazoBaTeNbHBIX CTAaHIAPTOB.

B pamkax peanuzanny BHEYpOUHOU AEATEIBHOCTH, KOTOpask CEroIHs
BXO/INT B IUIaH OCHOBHOHW 00111€00pa30BaTeNbHOM NpOrpaMMbl Ha4albHON
mKosel ropopa Kamyrn, BocTpeOOBaHHBIM OKAa3aJICsi CETEBOW IPOEKT I10
JyXOBHO-HPAaBCTBEHHOMY Pa3BUTHIO «MaseHbKHii puHI. OCHOBY IPOEK-
Ta COCTaBJISIET JAOMOJIHUTENIbHAs 00pa3oBaTebHas nporpaMma «MasieHbKHi
mpuHIp, kotopast B 2012 roxy 6puta otmeuena umnomom Jlaypeara 06-
nactHoro konkypca «Ilinanera merctBa» M crana mobGenutenem | Bcepoc-
CHUICKOIr0 KOHKypCa aBTOPCKHUX IpOorpamm, yTBepkaeHHOro denepanbHbIM
WHCTHTYTOM pa3BUTHA oOpa3oBanusa. B 2013 roxy nmporpamma Obia 07106-
peHa DKCTIEepTHHIM COBETOM I10 WHHOBAIMOHHOW M JKCTIEPUMEHTATHLHOMN
JIeATeIbHOCTH B YTIpaBiieHHH o0pa3zoBaHus roposaa Kamyru m pexoMmenso-
BaHa K paclpoCTPaHEHHIO B 00pa30BaTENbHBIX YUPEKICHHUIX TOpOJIa.

Paccunrannas Ha nBa roga, oOpaszoBarenbHasi nporpamma «MarneHb-
KAH TpPHHI» TIOCTPOEHA Ha OCHOBE XYJ0)KECTBEHHOTO IPOM3BEICHHMS
A.DK3101IepH, TOITHIECKON CKa3Ke, repor KOTOPOH OMOTaloT IIOHUMaHHUIO
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MHupa, (HOPMHPOBAHUIO MHUPOBO33PEHUs. METOJ JIUTEpaTypHOTO aHaIN3a
XYIOKECTBEHHOTO NPOM3BEJICHMS JA€T BO3MOXKHOCTH C(HOPMHUPOBATH OCO-
3HAHHOE OTHOIIGHHWE JETell K PacCMaTPUBAEMBIM CIIOXKHBIM IOHATHAM H
SIBICHUSIM («IOOPO» M «3IIO», KU3HB» M «CMEPThb», «HPABCTBEHHOCTBHY,
«Upeam, «IeHHOCTHY), OCMBICIHTE CYTh (puIocoPCcKuxX uaeH, 3aI0KeHHBIX
B NpOM3BENCHNHU. TeMaTHKa KOCMOcCa CIIOCOOCTBYET HAEE KOCMHYECKOTO
BocnuTanua. Kocmuueckoe BocnuTaHHE CPOJHHM AYXOBHO-HPAaBCTBEHHOMY
BOCIIUTaHMIO, LEJIbI0 KOTOPOTO SBNISETCS TyXOBHOE CaMOINO3HAHHUE JTUYHO-
CTH B OIOpe Ha oOleuernoBeyeckue eHHOCTH. B aToM cmblcie oOpa3oBa-
HUE NOHUMAaeTCsI KaK pacIIMpeHUue BO3MOXKHOCTEH JINYHOCTH, PACKPHITHE €€
BHYTPEHHET0 MHpa, HPaBCTBEHHOI'0 Hadaja.

IIporpamma «MaJsieHBKHI NPUHI MPOIIJIa aipoObupoBaHue Ha Oaze
MyHHIMIATEHOTO OIOKETHOTO 00pa30BaTENBHOTO YUPEKACHHUS TOTIOIHH-
TEJIFHOTO 00pa3oBaHuA neTell «JleTCKO-IOHOIECKHH HEHTP KOCMHYECKOTO
obpazoBanus (JIOLKO) «lamaktuka» ropoma Kamyru, Bemymmm BeKTO-
poM 00pa30BaTEIbHON AEATEIHPHOCTH KOTOPOTO CIYXKHUT a3pOKOCMHUYECKOE
Hanpasyenue. C 2010 roga JIOLKO «l"anakTukay siBIseTcs OpraHu3aTo-
POM OJHOMMEHHOT'O CETEBOTO MPOEKTa B YCIOBHUIX COMPOBOKACHHS CpPE.-
HUX 001eo0pa3oBaTeNbHbIX yupexaeHud 1o JuHud DenepanbHoOro
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa HAdyalbHOTrOo OO0IIero oo-
pasoBanusi. B 2012/13 yueOHOM roay B npoekTe «ManleHbKUI MPUHID 3a-
JICWCTBOBaHBI cpefHue obuieoOpazoBarenbHbie mKonbl NeNe 1, 8, 25 u 30
ropona Kanyru. [Inanupyercs pactmpenue 6a3bl anpoOanyy IporpaMMBL.

B paMkax MeTOIMYECKOTO COIPOBOXKICHUS II€aroros, Pean3ylo-
IIAX CETEeBOW MHPOEKT 0 JyXOBHO-HPAaBCTBEHHOMY Pa3BUTHIO MIIAIIINX
mKonpbHUKOB, Ha 0Oaze JJIOLIKO «l'amakTikay eXeMecsSYHO IMPOBOIATCS
OpraHM3aIMOHHBIE COBELIAHUS, B XO/€ KOTOPBIX PACKPHIBAIOTCS TEOPETH-
YecKkue 0COOCHHOCTH COZEpKaHUSI TEMATHUKH OyAyIINX 3aHATHH M HPaKTH-
Yyeckash YacTh IPOrpaMMBl Ha OCHOBE HWHHOBAIMOHHBIX TIPHEMOB U
TEXHOJIOTHH paboThI ¢ AETHMHU.

Pesynbrarsl ocBoeHUs nporpaMmbl «MajneHbKUN MPUHID): IIOHUMA-
HHE  WAEGHHOIO  COAEP)KaHUS  XYHOXKECTBEHHOTO  IPOHU3BEACHUS
A.JK310mIepu; 3HAHWE MOPATBHO-ITHUECKUX HOPM OOIICHHsS, OCHOBHBIX
MOpANBHBIX KaTerOpui, MpaBWI MOBEJACHNS B OOIIECTBE, WHANBHAIYAIBHBIX
Ka4eCcTB JTUYHOCTH M CHOCOOOB WX BBIPAKCHHUS; aHAIN3 AMOIMHA U UyBCTB,;
CaMOIIO3HaHUE W CaMOIPOTHO3MPOBAHME II0 pPe3yjbTaTaM 00pa30BaTENb-
HBIX TIPO0; CTPOUTEIBCTBO MapLIpyTa WHIUBHIYAILHOTO CaMOpPAa3BUTHS Ha
OCHOBE pe(JIEKCHH; OIBIT TBOPUYECKOH AEATEIBHOCTH; MOBBIIICHHE YPOBHS
PasBUTHSL SMOIMOHAIBEHO-BOJIEBOH CQephl JMYHOCTH, KOMMYHHUKATHBHBIX
CHOCOOHOCTEW, JIOTMYECKOTO M TBOPYECKOTO MBIIIIEHUs, HPaBCTBEHHOM
YCTOMYUBOCTH.
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OcHoBHBIE (DOPMBI MOIBEICHUS HTOTOB peaTN3alUud IPOTrPaMMBbI
«ManeHbKuil NPUHID): CPABHUTEIBHBIM aHAJIW3 KapT MaplIpyTOB HHIUBU-
IyallbHOTO CaMOpa3BUTUS peOCHKa (OUMHAMHMKA pa3BUTHSA LIEHHOCTHO-
CMBICIIOBOH c(ephl, HPAaBCTBEHHBIX YCTAaHOBOK, JIMYHOCTHBIX KadecTB),
HaOMIOZICHUE 33 WHAWBUIYaIbHBIMH JOCTIKCHHAMH Ka)kKJOro oOydarorie-
TOCSI, yDOBHEM Pa3BHUTH €r0 CIIOCOOHOCTEH.

BHEJAPEHHUE 2JIEMEHTOB ADPOKOCMHNYECKOI'O
OBPA3OBAHUS B BOCIIUTATEJILHBIN MPOLECC
JOMKOJBbHUKOB KAK CTAPTOBAS CTYIIEHb
B ®OPMHUPOBAHHUU TOHOI'O UCCJUIEJOBATEJISL
H.H1. Yynakosa

JIOLIKONBHUKY — MPUPOKIACHHBIE UCCIIEN0BATENH, BHUMATENbHbBIE U
3aMHTEPECOBAHHBIE YUYaCTHUKHU BOCIUTATENBHOIO mporecca. Iloareepxkae-
HHEM TOMY — HX JI0003HATEIBHOCTH, IIOCTOSHHOE CTPEMJICHHE K JKCIIe-
PUMCHTY, >KEJTaHHE CaMOCTOSTEIbHO HAXOOUTH pPEUICHHE B MPOOIEMHOMN
CUTyalMu. 3ajaya Mejarora — akTHMBHO NOMOraTh UM B 3ToM. B xone uc-
CJIeIOBAaTEeNICKOM AEATENIbHOCTH PEOCHOK YYMTCS HaOII0AaTh, Pa3MBbIII-
JITh, CPAaBHUBATh, OTBEUaTh HA BOINPOCHI, AeaTh BBIBOJBI, YCTAHABINBATh
MIPUYNHHO—CJIEICTBEHHBIE CBSI3U, COOJII0IATh IpaBuiia O€3011acHOCTH.

Cryaust TBOPYECKOTO Pa3BUTHA AOIIKOIBHUKOB MyHHUITMIIAIHHOTO
O0/PKETHOTO 00pa30BaTEIbHOIO YUPEKIEHHUS JIOMOJIHUTEIBHOIO 00pa3o-
BaHUS JeTel «/IeTCKO-TOHOIeCKHi HEeHTP KOCMHYECKOrOo OOpa3oBaHUs
(JHOLKO) «I"amaxtuka» ropona Kamyru HocuT Ha3Baume «[lmanera met-
cTBay. Ha aTol nutanere netu yyaTcsi, UTParoT, 3aHUMalOTCS TBOPUYECTBOM.

Bce oObemuHEHUS CTyAWH, HE3aBHCHMO OT HATPABICHHOCTH, CO-
JIEp>KaT B CBOEU CTPYKTYpE 3aHATHA MO KOCMHUYECKOH TemaTuke. g ma-
nerpknx BocruTaHHUKOB JJHOLIKO «I"amaktukay pa3paboTaHa mporpamMma
«KocmozHaiika». B ocHOBe Kypca nexar acTpoHoMudeckue moHstus. [Ipo-
rpaMMma BKJIIOUAeT POJIEBBIE WIPHI, SKCKYpCHH, Oecenpl, TUaOTH, CUTya-
TUBHbIE TIOMCKOBBIE 3aJaHus. BaxHOW cocraBistomed nporpaMmsl
SIBIISIETCSL MaTepyai o XU3HU u JestenbHocTH K.3. I[nomkoBckoro, mo mc-
TOPUU KOCMOHABTHKH. 3aHATHS OPTraHW30BaHBI C MCIIOJB30BAHUEM AKTHB-
HBIX METOIOB o0yueHHs: IBPUCTHYECKOTO, poOIeMHOTO,
WH(POPMAIMOHHBIX TEXHOJIOTUH.

AxTUBHBIC (DOPMBI OpraHU3aIMK OOYYCHHS CIIOCOOCTBYIOT Pa3BU-
THIO TICUXAYECKHUX TPOIECCOB JINYHOCTU PeOSHKA: MBINUICHUS (OpPHUTHHATH-
HOCTh, ACCOI[MAaTUBHOCTh, THOKOCTh, MPOAYKTHBHOCTH); BHHMAaHUS
(BocmpusATHE W MOHMMaHUEC WH(POPMAIINHN); MaMATH (CIIOCOOHOCTh K CHUCTE-
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MaTH3aluyd HH()OPMAITNH, OIBITA, WICH); BOJEBBIX KadecTB (CIIOCOOHOCTH
CKOHIICHTPUPOBaTh BHUMaHHE Ha KOHKPETHOM BHJE AEATEIHEHOCTH); CIIO-
cOOHOCTH K OIICHKE (OmpeesieHre 3HAaYNMOCTH MTPOAYKTOB COOCTBEHHOU U
qyXKOH JeATeIIbHOCTH, IIOHUMaHUe MBICTIEH U MMOCTYIIKOB KaK COOCTBEHHBIX,
TaK U OKPYKAIOIINX).

Takast opranu3anus 3aHATHH CTUMYJIHPYET Pa3BUTHE JIOO03HATEIb-
HOCTH KaK MOTHBAIIUH MO3HAHUS BCETO HOBOTO, BOOOpa)KEHHS KaK OCHOBBI
TBOPYECKOH JEATEIILHOCTH, TPAMOTHOM PEUH, IOTHUCCKOW MBICIIH, HABBIKOB
(METTKOMOTOPHBIX, MaHYaJbHBIX, TAKTHIBHBIX, CIYXOBBIX, BH3yaJlbHBIX,
3pUTENbHBIX). [IporpaMma MOCTOSIHHO COBEPIICHCTBYETCS U IOTIOJTHACTCS.

BHenpeHrne a’pOKOCMHUYECKOTO KOMIIOHCHTa B BOCHHTATEIBHBIN
npouecc aomkodpHUKOB JIOIKO «l"anakTuka» 0OyCIOBIEHO MOBBIIIEH-
HBIM HHTEPECOM MaJbIIeii K KOCMHUeCKol Tematnke B Kamyre — «KoIbI-
0eJT KOCMOHABTHKH.

PA3BUTHUE UCCJIEJOBATEJbCKHUX HABBIKOB
OBYYAIOIIUXCS: U3 ONIBITA OBPA3OBATEJIBLHOM
JAEATEJIBHOCTU JETCKO-IOHOIECKOI'O IIEHTPA

KOCMHNYECKOI'O OEPA30OBAHUS «I'AJTAKTUKA»
A.B. Ctemanosa

VYuensnit u neparor K.O. I{onkoBckuil yCHenHo peman mpooieMsl
00pa3oBaHusi U BOCIIUTAHHS B CBOMX TpylaxX M NeJarorudeckoil mpakTHKe.
Ero unen m cerofHs akTyaibHBI B 00pa30BaHUM, B TOM YHCIIE B CHCTEME
JIOTIOJTHUTENEHOTO 00pa3oBaHusl.

MyHununansHoe OOKeTHOe 00pa3oBaTesbHOE YUpeXkICHHE [0-
MIOJTHUTEIBHOTO 00pa3zoBaHus JeTel «JleTcKo-IoHOImEeCKnit IEHTP KOCMHYe-
ckoro o6pazosanus (AIOLIKO) «[amaktuka» ropoma Kamyrm exeromno
MIPOBOANT P MEPONPHATHH, HaNpaBICHHBIX Ha CO3IAHUE YCIOBHH IS
Pa3BUTHS MHTEIUIEKTYaJbHOTO TBOPYECTBA M y4eOHO-HMCCIIEOBATENBLCKOM
JesTeIbHOCTH oOyuaromuxcs. Ilpumep ToMy — ropojackas KoH(pepeHIus
IIKOJILHUKOB, TOcBsAmeHHas mamatu K.J. [luonkoBckoro, opraHu3aTOpOM
kotopoit sBistercss AIOLKO «["amaktukay. Kondeperuus ocymecTBisercs
IIpH HoJAepKKe ['ocyaapcTBEHHOTO My3€esd NCTOPUH KOCMOHABTUKH MMEHHU
K.2. Iunonkosckoro, Kamyxckoro ¢umnana HaydHO-TIpOM3BOJICTBEHHOTO
o0wvenuHeHus nmenn C.A. JlaBouknHa, Kamy»ckoro MeauKoO-TeXHIYECKOTO
nazepHoro nenrpa «JIAH» Poccuiickoit ®enepanun, Karyxckoro ¢gunmana
MOoCKOBCKOr0 rocyJapCTBEHHOTO TEXHHUUYECKOTO yHUBepcuTeTa umenu H.O.
Baymana. JleTn COBMECTHO C HAyYHBIMH PYKOBOJIUTEISMH MOATOTABIUBAIOT
W 3alMmalT paboTel 1O pa3HOOOpasHBIM HampaBieHHsAM: «PakeTHo-
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KOCMHUYECKas TEXHHUKa», «DJIEKTPOHUKA M aBTOMaTHKay, «KocMmmdeckas
Onomnorus, MEIUINHA, TICUXOJIOTH», «AcTpoHOMUS», «Kocmuueckne Tex-
HOJIOTUH», «DKOJOTUs U KOCMOHaBTHKa», «lIporpamMmmupoBaHne W BBIYHUC-
JUTeNbHAsd TEeXHHKa», «VICTOpHs pa3BUTHS aBHALMM M KOCMOHABTHUKW,
«Kocmrmueckas ¢pumocopus», «Hayunoe nacmenme K.O. IlmomkoBckoroy.
Kongepennus monp3yercss 60mpmmM ycnexoMm y Mononaexu. Ilo ntoram ee
paboThI laypeaTaMy €XXerofHO CTAaHOBSITCS IECITKU 00YUYarOIIXCsl.

Hnst yuamuxcst 7-8-x kmaccoB ropona B JIOIKO «[amakTuka»
MIPAKTUKYETCS UHTEIIEKTyalbHO-TBOPUECKUH TypHUp «VI3BECTHBIN U HEU3-
BecTHBIN LIMOJIKOBCKMITY», KOTOPBIN MPOXOAUT B UIPOBOW (popMe B TEUEHHUE
JBYX MecsiteB. [1o KomryecTBy BEIMIPaHHBIX OAJIOB OINpEAEIseTCss KOMaH-
Ja-1I00eAUTEb.

B 2013/14 yuebnoM romy ans ydammxcst 1—4 KIaccoB IUTaHUPYETCS
coznanne mikonbl «FOHBIA ucchenoBarenby». JleTsM OymyT HpenIoKeHBI
3aJaHusd MO a3POKOCMHUYECKOMY M €CTECTBEHHOHAyYHOMY HAIPABICHUSIM.
COBMECTHO ¢ ONBITHBIMH II€JaroraMu, oHH OyayT BEIpaOaThIBaTh UCCIEIO-
BaTeIbCKUE HAaBBIKKA. Hameemcs, KoH(epeHIUs OyaeT MOoJIb30BaATHCS IMOITY-
JIIPHOCTBIO KaK CPeIy MENaroroB, Tak U CPEIU AETEH.

PEAJIM3ALIMSI BHEYPOUYHOM JESTEJIBHOCTH
B PAMKAX ®EJIEPAJIBHOI'O TOCYJIAPCTBEHHOI' O
OBPA3OBATEJIBHOTO CTAHIAPTA HAYAJIBHOT'O OBIIETO
OBPA3OBAHUA: U3 OINIBITA COTPYIJHUYECTBA
KAJYXCKOI'O TOCYJAPCTBEHHOI'O YHUBEPCUTETA
MMEHHU K.3. HIUOJKOBCKOI'O, IETCKO-IOHOIIECKOI'O
HEHTPA KOCMHWYECKOI'O OBPA3OBAHMUS «'AJIAKTUKA»
U CPEJHUX OBILIEOBPA30BATEJIBHBIX HIKOJI
IF'OPOJA KAJIYTH
N.B. NBanoBa, M.B. Jle6enena, K.A. Kosemnukona, M.C. AGpaMeHKoOBa,
E.JI. Kanaanus, H.W. Kypoenosa, T.B. Mactonuna, T.C. CuHenbmuKkona,
A.A. ITorananuna, A.W. TTaceunuk, A.H. Tuxonosa, /I.B. Xo3ukopa

B nocnenaue ronpl B cucteMe 00pa3oBaHMS HMPOBOISTCS CEphE3HBIE
peoOpa3oBaHus, PEATU3YIOTCSA TI00aJIbHBIE MPOEKTHI, MOJAIEPKUBAaEMbIe
rocynapctBoMm, umHunuupyembie Ilpesunentom Poccuiickoit ®enepanum.
MopnepHuzanusi 00pa3oBaHUsI OCYLIECTBISIETCS YepPe3 MEPONPHUSITUS MPHO-
PHUTETHOTO HAIMOHANBHOTO npoekTa «O0pazoBanuey», peanusannto Hanno-
HallbHOM oOpa3oBaresibHON MHUIMATHBEL «Hama HoBas mkona». Ocoboe
MecTo B peanuzanun denepanbHOro rocyAapcTBEHHOTO 00pa3oBaTesIbHOTO
cTanaapra HadayipHOro obmero obpasosanus (PI'OC HOO) HoBoro noko-
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JeHWs  3aHMMaeT  oOpasoBaTesNbHas ~ JCATENBHOCTH 10 JYXOBHO-
HPaBCTBEHHOMY pa3BUTHIO AeTed. Mneonornyeckoil OCHOBOM HOBBIX CTaH-
JIapToB 0OpazoBaHus sBisieTcs: « KoHIenms QyXOBHO-HPAaBCTBEHHOTO Pa3-
BUTHA W BOCIHTaHMS JWYHOCTH TpaxaaHnHa Poccum B cdepe oOrmero
oOpazoBanus». COracHO JOKyMEHTY OJHHMM M3 MPUOPHTETHBIX HAIpaBe-
HUH 00pa3oBaHHUS IOIKHO CTaTh ()OPMUPOBAHHE MHPOBO33PEHUECKUX
YCTAHOBOK Y MOJPACTAOIIETO MOKOJICHHUS.

Oco0y10 3HaUUMOCTbh CETOAHS NMPHOOpETacT OpraHu3alys BHEYpOU-
Hol nesitenbHOCTH Aeteid. CornacHo ®I'OC HOO yueOHBIH miiaH Havyaib-
HOro oOmero oOpa3oBaHMs BKJIIOYA€T BHEYPOUHYIO JEATENILHOCTS,
MIPEAIOJIaraolyo HCIOIb30BaHue crenuuieckux GopM padoThbl, OTIHY-
HBIX OT ypouHo# cucteMbl. C BBegeHHeM HOoBoro ®@I'OC 3HaYUTEIHHO BO3-
pactaeT pojb IONOJHHUTENEHOTO O0pa3oBaHMSA, OHO CTaHOBHTCS cepoi
COLMAJBHOTO TapTHEPCTBA, B KOTOPOH IEPECEKaIOTCS MHTEPECHl ropona
(pernona), mpodeccnoHaIbHBIX COOOIIECTB, poAuTeneH, nerei. Baeypod-
Hasl AEATENbHOCTh CTAHOBHTCS HEOOXOAMMBIM KOMIIOHCHTOM ITOJIydCHHS
oOpazoBanust. Hapsmy ¢ 3TUM He KaXIbli y4IWTENh HAa4daJbHBIX KIIACCOB
MOXET CaMOCTOSATENILHO OPraHN30BaTh BHEYPOUHYIO JESTEIbHOCTD, YIUTHI-
Basi TEHACHIIMU COBPEMEHHOTr0 00pa3oBaHMsl U NOTPEOHOCTH BOCIIUTAHHH-
koB. CerofHs Hepej mejaroraMi CTOMT 3ajiadya TPaMOTHOI pa3paboTku H
peanu3anyuy IporpaMM BHEypouHOH nestenbHocTH B pamkax @I'OC HOO,
B YaCTHOCTH, IO JHHHHU peaJHM3alldd MPOTpaMM yXOBHO-HPABCTBEHHOI'O
pa3BUTHS JleTe. DTO MOXKET CTaTh OCHOBOHW JISi OpPTaHU3AIlMH CETEBOTIO
B3aUMOJICHCTBUSL MEXy WIKOJaMH M YUPEKACHUSAMH IOTOJIHHUTEIHLHOTO
oOpazoBaHus JeTell, KOHCONMUAALUS YCHINH U 00beANHEHNE PECYPCOB KO-
TOpBIX OyIyT HalpaBJICHBI HA PEIICHNE BONPOCa KaYeCTBEHHOH peann3aun
BHEYPOUYHOI JeATEIbHOCTH YJaIInuXCsl.

ConmanbHO-TIeIarorMieckoe MapTHEPCTBO B CHUCTEME B3aMMOJEH-
CTBHSI OOILETO, JOMOJHUTEIHHOTO M BBICHIETO O00pa30BaHMS MOXET OBITH
IPEJICTaBICHO PAa3HOOOPa3HBIMU 1O (OPME U COJEPIKaHUIO 00pa30BaTelb-
HBIMH B3aUMOJICHCTBUSIMH.

OmnbIT colMaabHO-MEJArorvdeckoro MapTHEPCTBA Peaau30BaH MEX-
ny Kanmyxckum rocymapctBeHHsiM yHuBepcuteroM (KI'Y) mmennm K.O.
Huonkosckoro (MHCTHTYT COIMAIBbHBIX OTHOMICHWH), MyHHIIMTIATBHBIM
OI0/KETHBIM 00Pa30BATENILHBIM YUPEKACHHEM JIOMOTHUTEIBHOTO 00pa3o-
BaHMs JeTeil «JleTCKO-IOHOIIeCKHII LEHTp KOCMHMYECKOro oOpa3oBaHUs
(JAIOLKO) «I"anaxkruka» ropoga Kamyru u cpennnmu obmieodpasoBaresib-
HBIMU IIKOIaMu ropojaa. OCHOBOH JONTOCPOYHOTO B3aUMOACUCTBHS MEXKAY
JIAaHHBIMH 00pa30BaTENIbHBIMH YUPEXKICHUSIMH CTajla IIporpaMma 110 JTyXOB-
HO-HPAaBCTBEHHOMY pPa3BUTHUIO JUIsI MIIAALIMX MIKONBHUKOB «ManeHbKuit
npuHIY. Llensio mporpaMMsl sIBIIsSI€TCS OKa3aHUE MOMOIIH JETSIM MIIaAIIero
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IIKOJIFHOTO BO3pacTa B CaMOIO3HaHWH, CAMOPA3BUTHH, CAMOBOCIIUTAHUH U
CaMOTIPOTHO3MPOBAaHNH Y€pe3 YCBOSHHE MOPATbHO-ITHIECKUX HOPM U pa3-
BUTHE HMX IICHHOCTHO-CMBICIOBOH c(eprl. B pamkax peanmzaim mporpam-
MBI HCTIONB3YIOTCSI METOABI, OCHOBAHHBIE HA MPAaKTHKO-OPUCHTUPOBAHHBIX
TEXHOJIOTUSIX JTMYHOCTHOTO pocTa. OCHOBHBIMH (popMaMy MPOBEACHUS 3a-
HATHH SBJIAIOTCA 0Opa3oBaTeNbHBIE MPOOBI, TUCKYCCHUH, KPYTJIBIE CTOIBI,
poJIeBbIe TPOUTPHIBAHUS, MHUHU-KOH(EPEHINH, SKCKypcuu. Pesymbrar 3a-
HATHH CKa)XeTCsl Ha IMOBeJEeHUH peOeHKa. PeOeHOKk HayduTcs aiieMeHTap-
HBIM IIPHEMaM BEXJIMBOTO OOIIEHHS, YMEHUIO CIYIIATh JAPYTHX, YYUTHIBATH
MHEHHE OKPY)KaIOLIUX, OLEHUBATH MOBEJCHHUE IO KAaTETOPHSIM HPaBCTBEH-
HOCTH.

B pamkax peanuzaluu IpoeKTa MPeSyCMOTPEHO METOAUYECKOE CO-
npoBoxkaernue. Ha 6a3e JJIOLKO «["amakTwmka» MpOBOAATCS CEMHUHApPHl U
MacTep-KJIacChl sl yUHWTENed HadyaJdbHBIX KJIaCCOB, 33JCHCTBOBAHHBIX B
IpoeKTe. MeponpHATHS TOCBSIIEHB BOIPOCaM IPOBEACHHS 3aHATHH II0
nporpamme «MaJleHbKHI TPHHI, COCTABICHHIO IPOrpaMM MOHHTOPHHTA
Pa3BUTHS IMIHOCTH Ha KaXJIOT0 peOeHKa.

BaxHbpIMH pe3ynbTaTaMH pabOTHI ABIAIOTCS HE TOJBKO DPa3BUTHE
npodeCcCHOHANBLHON KOMIIETEHTHOCTH YUUTEIeH HadalbHBIX KJIacCOB B 00-
JIACTH OpraHW3allMi BHEYPOUYHOI JesTeIbHOCTH, MOBbINIeHUE (P (eKTHBHO-
CTH HCIIOJIb30BaHUS METOJMYECKUX PECypcoB YUpEKAECHUH, HO U, camoe
IJIaBHOE, JIMYHOCTHBIM POCT BOCIHMTAaHHUKOB — OCHOBHBIX YYaCTHHKOB
BHEYPOYHOH NESATETHHOCTH. AHANIM3 MPOBEACHHBIX MOHUTOPHHIOB, UTOTH
OTIPOCOB POIMTENEH CBHUAETENBCTBYIOT O IHMHAMHKE Pa3sBUTHUSI JIMYHOCTH
KaXJ0ro peOeHKa.

MO3HAEM KOCMOC BMECTE: U3 OIIBITA
B3AMMO/JEACTBUSA UHCTUTYTA COILIMAJIBHBIX
OTHOILIEHUM C JETCKO-FOHOIMECKHAM IIEHTPOM
KOCMHYECKOI'O OBPA3OBAHUS «IT'AJTAKTUKA»
T'OPOJIA KAJIYTHA
N.B. NBanoga, C.B. bpaiinieBa, A.C. BonkoBuu

K.D. [InonkoBckHii HE CIIyYaiiHO TOBOPHII O TOM, YTO HEBO3MOXKHOE
CEerO/IHS CTaHET BO3MOXKHBIM 3aBTpa. XX| BeK — BeK aKKyMYJISIHH YeIo-
BEYECTBOM Pa3HOOOpPa3HBIX 3HAHMWI, B TOM 4YHCIEe 0 KocMoce. MrHOBEHHas
TpaHCISAIMS 3HaHUK ObLTa OBl HEBO3MOXKHA 0€3 NepeoBBIX KOCMHYECKHX
TEXHOJIOTUH, KOTOpBIE SBISIOTCS HEOTHEMJIEMOM YacTbI0 COBPEMEHHOIO
oOmectBa. bonbmmHCcTBO M0/ 110 BceMy MUpY moJb3ytoTcs ViHTepHeTOM
1 MOOWIIBHOH cBsA3bI0. M Mano KTo 3a1yMbIBaeTcsi, 4TO BCe 9TO — OJaroja-
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P pa3BUTUI0 KOCMOHAaBTHUKH, Y HCTOKOB KOTOpOHM cTOsul L{MOJNKOBCKHIA.
KocMuyeckuil KOMIOHEHT OCBOEHHUSI BCeleHHOM CeroiHs SIBISETCS PEruo-
HaJIBHOW 0COOEHHOCTBI0 Kamyru, re OCHOBOIIOJNIOKHHK TEOPETHIECCKOH
KOCMOHABTHKH TIPOXKHI OOJIBIIYIO YaCTh CBOCH KHU3HU.

Crynentsl UHCcTHTyTa cottmansHbX oTHOmeHMH (MICO) Kamyxckoro
rocyaapcTBeHHOro yHuBepcuTera nmeHn K.O. I[1onKoBcKoro TecHO B3au-
MOJICUCTBYIOT ¢ MyHHMIMNANBHBIM OIO/KETHBIM 00pa30oBaTeNbHBIM Yupe-
KJICHHEM JIONOJIHUTENIBHOTO 00pa3oBaHMsl aeTed «JleTcko-1oHOIeCKui
neHTp kocmuueckoro obpasosanus ([IOLIKO) «I"anaktuka» ropona Kamy-
I'd. AKTHBHOCTB UCXOJHT ¢ 00enx ctopoH. Kpyr meponpustuii, mpoBoau-
MBIX LEHTPOM, OYEHb INUPOK: KOH(EpEeHIMH, Hay4yHble YTCHHS,
kocMudeckue onumnuanbl, «larapunckue aau». Crygentst UCO ¢ yno-
BOJILCTBHEM IIOMOTAIOT B X IIPOBE/ICHHN.

[IepBbIM 1IaroM K COTpYIHHYECTBY cTaja moesaka ctyneHtos MCO
B ropoxn Tpourk MockoBckoit obmacta Ha V KoH(epeHuo mKOoIEHIKOB
«30B BcenenHoit», koTopas mponuia Ha 6a3e ruMHa3zuu umeHn H.B. [Tym-
KOBa, I'Zle CTYICHTHI NPHUCYTCTBOBAIH B KadecTBE XKIOpH. B coBMecTHOM
nestenpHOCTH cTyaeHToB MCO u JIOIKO «[amaktrka» omHO#H U3 (opMm
COTpPYIHHMYECTBA SBISETCS IOATOTOBKA M MPOBEACHHE CIIEKTaKIeH aiist
MJIaIINX MIKOJHHUKOB, OCBAaUBAIOIIUX JOMOJIHUTENbHBIE 00pa30BaTeIbHbIC
nporpamMmbl «ManeHbKH pUHI» 1 « Mol HOBBI MUP» B psae o01eodpa-
30BaTeNbHBIX IIKON ropoxaa Kamyru. Ilnanupyrorcs KpacouHble TeaTpalib-
HBI€ ITOCTAHOBKM CKa30K Ul Majblled U apyrue ¢GopMBl COBMECTHOMH
paboTHI, B pe3ynbTaTe KOTOPHIX M CTYJCHTHI, M JISTH NOIy4YaloT OeCLeHHBINH
OTIBIT OOIIEHNS, HANIPABJICHHBIH HA Pa3BUTHE TBOPUYECKUX MHTEPECOB Y Jie-
Tel U B3pOCIBIX.

GEMJIS B OBBATUSAX BCEJTEHHOW»
E.M. MouceeBa

K.D. 1InonKOBCKUIl CHBUT JIMYHOCTHIO HEOPJMHAPHOU, Pa3zHOCTO-
POHHE Pa3BHUTOMH, TBOpUeCcKH ojapeHHOH. CoBpeMEeHHOEe MOJO0e MOKOJIe-
HHUE B OOJIBIIIMHCTBE CBOEM CTOHT Ha TPaHH TBOPYECKOTO BRIMUpaHU. [Ipo-
OyleMa pa3BHUTHS JETCKOTO TBOPUYECTBA BEChbMa aKTyallbHA, TaK Kak pedb
HAET O BAXKHEHIINX yCIOBUAX (POPMHUPOBAHUS JIMIHOCTH Ha IEPBBIX dTarax
ee craHoByieHUs1. OJTHUM M3 HaIlpaBJIeHUH TBOPUECKOU N1E€ATEIHHOCTH CEro-
JIHS CTaJl AU3aiH OJIeXKIbl — HUCKYCCTBO CO3/IaHUsSI KOCTIOMA KaK yTUIUTap-
HOM Belld M  OJHOBPEMEHHO  XYJOKECTBEHHOTO  IMPOU3BEACHHUS.
OO0pa3oBarenpHas IporpaMMa Mo JU3aiHY OJCKIBI, pearn3yemas Ha 0ase
MyHUIIMITATBHOTO OIOKETHOTO 00Pa30BaTEIFHOTO YUPESIKICHUS JTOTIOTHH-
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TENBHOTO 00pa3oBaHMA JAeTel «JleTCKO-FOHOMIECKUH HMEHTP KOCMHYECKOTO
obpazosanus (JIOLKO) «[amaktuka» ropoma Kamyru, HocHT HazBaHWe
«3emits B 00bATHAX BeeneHHONY.

Pa3paboTanHast coBMeCTHO ¢ MeMOpHalbHBIM My3¢eM KOCMOHABTH-
ku ropona MockBHI B paMkax Bcepoccuiickoit KoHpepeHINH 00yIatonnx-
csa mamsata C.I1. Koponera B 2013 roxmy, mporpamma «3eMiist B OOBSATHIX
BcenenHoii» okaszanach JOCTaTOYHO aKTyaJIbHOM M BOCTpEOOBaHHOM crap-
LIEKJIACCHUKAaMU, KOTOPbIE OCO3HAIOT, YTO CO3/aHHe KOCTIOMa — 3TO lienas
HayKa, a TaKXkKe JJIsI TeX 00y4Yaroluxcs, KOTOPBIE CTPEMSTCS MOAYEPKHYTh
CBOIO MHJMBHIYaJIbHOCTB. [IporpaMma siBiIsieTCss OJHMM W3 HaNpaBlICHUN
npoekra «Mososie)XHOe NU3aliH-OI0pO 10 XYIOXXECTBEHHOW WHTEpIpeTa-
MM KOCMOCHUMKOBY», B KOTOPOM NPUHHUMAIOT y4acTHe TaK)Ke BOCITUTAaHHH-
ku ko Pecrryonmku Caxa (Akytus). HoBusHa mporpaMMel 3aKiitogaeTcs: B
MHTETPUPOBAHNY 3HAHUHA U YMEHHH 110 TaKUM 0011€00pa30BaTeIbHBIM JIUC-
mumnHaM, Kak «TexHonmorus oOpabGoTku TkaHM», «MupoBas XyJqoxe-
CTBEHHas KyJnbTypa», «300pasutenpHoe HCKyccTBOY, «MHpOpMannoHHbIe
TEXHOJIOTUI», «ACTPOHOMUSY, «JMCTAaHIIMOHHOE 30HIMPOBAHHE 3EMIIH»
([133), B co3maHum OJarompHUATHBIX YCIOBHH IS TBOPYECKOIH camopeain-
3alUH JIUYHOCTH YYaIlerocs.

BakHbIM yCIIOBHEM peain3aliiy NpOorpaMMBbl SBIsIeTCst HHOpMaTH-
3a1us 00pa3oBaTEIBHOIO Mpolecca: IPUMEHEHNE KOMITBIOTEPHOH TEXHUKU
JUISL CO3JIaHMsI U pa3pabOTKU CKU30B, MCIOJIB30BAaHUHM HH()OPMALMOHHBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH IPH POBEJCHUH MPAKTHYECKUX PadoT.

Hens nporpammel: pacckazaTh ydauumcest o JI33 depe3 mpoekT Xy-
JI0)KECTBEHHOM HarpaBiIeHHOCTH. 3aJauu: PAaCIIUPUTh 3HAHUS yJalluXCs O
KOCTIOME KaK 00BbeKTe Mu3aiiHa, MO3HAKOMUTH CO CIenN(HUKON TBOpUECTBa
I3aifHepa, KOMIBIOTEPHBIM MOJAeIHpoBaHUeM, mpuemamu JI33; cmocob-
CTBOBATh BBISBJICHNIO TBOPUECKHX CIIOCOOHOCTEH y ydalluxcs, pa3BHTHIO
nx (GaHTa3uu, JU3aHHEPCKOTO MBIIIICHUS.

IIporpamma paccuntana Ha 136 gacos. [IpogomxuTensHOCTE 00pa-
30BaresipHOrO mpouecca 1 rox. o ee 3aBepiieHUH IpeycCMOTPEHBI pa3pa-
00TKa, M3rOTOBJICHUE U 3aIlUTa UHIUBHUYILHOTO JTU3aiHEPCKOTO MPOEKTa
KaK pe3yJibTaT pelleHHs TBOpUecKol 3amaun. [IporpaMma Moxer ObITH pe-
KOMEH/IOBaHA YYUTEISIM TEXHOJOTHH 00IIe00pa30BaTeNbHBIX KO, Meia-
roraM JOIOJHHUTENRHOTO O00pa3oBaHMS, CHEHUAINCTaM B  00JacTu
n300pa3UTENBEHOT0, IEKOPATHBHO-TIPHKIIATHOTO HCKYCCTBA U U3aifHa.
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Cexuns 11. QKOHOMHUYECKHE BOITPOCHI KOCMUYECKOM
JAEATEJIBHOCTH»

MMPOBJIEMBbI U IEPCIHEKTHUBBI UCITIOJ1b30OBAHUS
OTEYECTBEHHBIX KOCMMNYECKHUX CPEJICTB CBSsI3AN
U TEJEBEIMAHUSA B PASBBUTUU JUCTAHIIMOHHOI'O

OBPA30OBAHHS B POCCHUHA
A.E. Aaronos, M.B. Jlosunnckas, E.A. CunanteeBa

Peanm3auusi KOCMHYECKHX MPOEKTOB M IPOrPaMM B JOJITOCPOYHON
HepcreKkTHBe Be€ Ooublie OyneT CBsA3aHa C YIOBJICTBOPEHHEM NOTPEOHO-
cTeil yenmoBeyecTBa B OOCCICUCHHH COLMAILHO-9KOHOMHUYECKOTO POCTa.
CoumanbHOe pa3BUTHE OOIIECTBA BO MHOTOM 3aBHCHUT OT BO3MOXKHOCTH
3¢ PEKTUBHOTO NPUMEHEHHUSI 1 OCBOCHHS HAKOIUICHHBIX 3HAHHH.

Pa3BuTre KOCMHYECKUX CPEJICTB CBS3U U TEJICBELIAHUS 3HAYUTEIHHO
pacuIMpsIOT BO3MOXKHOCTH YeJIOBEKa B BbIOOpE (hOPMATOB OBJIAJIEHHST HO-
BBIMHU 3HaHUSIMH M HaBBIKaMH. Tak, B MOCIIE/IHEE JIeCATUIIETHE OypHOe pa3-
BUTHE HOJTYYHIIO TIOHSTHE «IMCTaHIMOHHOE o0OpazoBaHHe,
NO/IPa3yMEBalOIee YCTaHOBJICHUE B3aMMOACHCTBHS MEXIY INperojiaBaTe-
JeM B 00ydaeMbIM, YAAICHHBIMHU APYT OT Apyra. [IpuBiIeKkaTensHOCTh TaKo-
ro ¢opmara oOy4deHHs OOBACHIETCS OOECIeUCHHEM OOIIEeTOCTYITHOCTH
o0pa3oBaHus, aJalTHBHOCTH CHCTEMBI O0pa30BaHHs K CIOCOOHOCTSAM H
HHTepecaM 00y4aloIuXcs, YTO 0OCOOCHHO aKTyanbHO s Poccuu.

HccnenoBanusi B3auMOJICHCTBUS KOCMUUYECKON OTpaciu co cdepoit
00pa3oBaHusl aKTyaJibHBI, IIOCKOJIbKY CYIIECTBYET BO3MOXHOCTh H3BJIEYE-
HUSI K&K KOMMEPYECKOTro (BBIPAXKAIOIIErocsl B IIOJIyYSHUH MPUOBLIA OT HC-
MOJIb30BaHUSA TEXHUYECKUX CHCTeM), TaKk M ComManbHOro sddekra
(BBIpaXKarolIero B MOBBINIEHHMH 00Pa30BaHHOCTH HACEJICHHUSI KaK B OTIEIb-
HBIX PErvoHax, TaKk M B LEJIOM 10 CTpaHe) OT peaiM3alul KOCMHUUYECKHX
MIPOEKTOB B chepe 0Opa3oBaHMUI.

B nanHOUW pabGoTe MPOBOAMTCS HCCICIOBAHUE TCHACHLMN Pa3BUTHS
MHPOBOT'0 U OTEYECTBEHHOT'O PHIHKA 00pa30BaTENbHBIX YCIIYT, MPEJOCTaB-
JSIEMBIX C HCIOJIb30BAHHMEM KOCMHYECKHX TeXHoJorui. KiroueBsim
HarpasJeHUEM JaHHOTO MCCIIEIOBAHUS SIBJISAETCS BBIABICHUE MPOOIEM HC-
TIOJIb30BaHUS JIOCTHKEHUH KOCMHUYECKOH TEXHWKH B Pa3BUTHU M PacIpo-
CTpaHEHWH IUCTAHIIMOHHOTO oOpa3oBaHus B Poccum, 9TO peann3oBaHO
MOCPEACTBOM aHAIIN3a OIbITa PErMOHOB POCCHH 10 MCTIOJIB30BAHUIO CUCTEM
JIMCTaHI[MOHHOTO O0pa30BaHMs, a TaK)Xe IOCPEICTBOM aHallM3a MepCleK-
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THUBHBIX IPOEKTOB U NPOTpaMM Pa3dBUTHSA OTCUCCTBECHHBIX CHUCTEM CBA3U U
TCICBCIIAHUA.

PA3BBUTHUE CETEBBIX ®OPM OPT'AHU3AIINN
B ADPOKOCMHMYECKOM MPOMBIIIJIEHHOCTH: OIIBIT,
COBPEMEHHBIE YCJIOBUSA U BHAYEHMUME JAJIS1 BY AYUIETO
M.A. bek, H.H. bek

AnpokocMuUecKasi IPOMBIIUIEHHOCTh Poccuu Ha MPOTSKEHUU MHO-
THX JIeT He TOJBKO HE yCTymaja aHaJOTMYHBIM OTpacisM BeXyLIUX CTpaH
MHpa 10 TeMIIaM ¥ pe3yJibTaTaM MHHOBAIMOHHOI'O Pa3BUTHA, HO U CyIlle-
CTBEHHO OIlepeuyia KOHKYPEHTOB B psiieé HAlpaBJICHUI, B YaCTHOCTH, B
JaBurarenectpoeHuy. B nepuon nocne 1985 roga B pe3ynbTaTe CyLIECTBEH-
HBIX W3MCHEHHH CHCTEMBI YNpPAaBICHUS OTPacibi0, COKpALICHUS OOBEMOB
LEHTPAIN30BAHHOTO (PMHAHCHUPOBAHHS, BHEIPEHHS 3JIEMEHTOB PHIHOYHOM
SKOHOMHKH, HEIOCTATOYHO NMPOAYMAaHHOH KOHBEPCHH, TEMIIbl MHHOBAILIH-
OHHOTO Pa3BUTHS 3aMETHO CHH3MWINCH. BEIOOP pyKOBOACTBOM HOIYYMBIINX
CaMOCTOATENBHOCTh MPENNPUATHI CTpaTeruil U3 4YHCNIa albTEpPHATHBHBIX
BapUaHTOB, KOTOpBIE OBUIM pPAacCMOTPEHBI HaMH B OIIpEJEJeHHOI Mepe,
OTpeNeIui U COBPEMEHHBIE BO3MOKHOCTH MHHOBALIMOHHOTO Pa3BUTHUS.

Ha ocHOBe HEKOTOpPBIX MHHOBAIIMOHHBIX Pa3paboOTOK, OCYIIECTBICH-
HBIX 3a10iro 10 Havajga XXI Beka (HampuMep, aBHAIIMOHHBIM JBUraTelb
AJI-31@I1, pakernsrii neuratens HK-33), B mocieanee Bpems HOSBUINCH
HOBBIE BO3MOXXHOCTH Pa3BUTHs MPOU3BOJACTBA U HapalllMBaHUS JKCIOpPTa
HaykoeMKoH npoxykuni. CoBpeMeHHbIE BO3MOXKHOCTH TOSIBUJIMCH OJaro-
JIaps TOMY, 9TO BO3TJABIABINUE 3TH pazpaborku A.M. Jlromeka u H.J.
Ky3HenoB 1 X NpeeMHUKH OPUEHTUPOBAIIUCH Ha CTPATErMH COXPAHEHUS U
Pa3BUTHsSI CO3JAHHOIO 3a/ieNa, NOTEHIIMAIa BO3IIIABISIEMbIX UMH MPEAIPHSI-
TUH, a HE Ha CTPATETHH «BBDKHBAHMS» MM COKpAIIEHUS MOTEHLUANA, KaK
MHOTHE ApYyrue pyKOBOIUTEIH aHAJOTHYHBIX MPEANPUATHHA. YCIeX 3TUX U
MHOTHX APYTHX HHHOBAIIMOHHBIX Pa3paboTOK B CBOE BpeMst ObIIT obecrieueH
KooHepauusiMu 60B110TO gHcia opraHu3anuit (mayuHo-
HCCIIEIOBATENIFCKUX HHCTHTYTOB, KOHCTPYKTOPCKUX OIOpO, 3aBOJIOB, UCIIBI-
TaTeNBHBIX KOMIUIEKCOB, BY30B), ynpaBieHne CONpPSIKEHHBIM pa3BUTHEM
KOTOPBIX OCYIIECTBIISIIOCH IIEHTPATN30BaHHO.

B coBpeMeHHBIX YCIOBHIX yCTOIUMBOE pa3BUTHE MOTEHIUANA a3po-
KOCMHUYECKOH NPOMBIIIIEHHOCTH, €ro 3(Q{EeKTHBHOE HCIOIb30BaHUE Tpe-
OYIOT CONPSKEHHOTO pa3BUTHUS ceTed KOMMep4YecKuX (upM, OpraHu3anuit
pa3MuHBIX (OPM COOCTBEHHOCTH, CIIOCOOHBIX M T'OTOBBIX y4acTBOBAaTb B
MIePCIIEKTUBHBIX MHHOBAIIMOHHBIX Pa3pa0OTKax, BKIIOYAIOIINX HE TOJIBKO
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MIAPTHEPOB 110 Pa3pabOTKaM U MOCTABIIMKOB, HO TAKXKE MOTpeOUTENeH mpsi-
MBIX ¥ KOCBCHHBIX PE€3yJIbTAaTOB BBINOJIHEHHS a3POKOCMHUYECKHX IPOrpaMM
Ha BHYTPEHHEM pBIHKE. Pa3BuTne MeX(QHUPMEHHBIX W MEKOPTaHW3aIMOH-
HBIX CETEH, B KOTOpBIC OyXyT BOBJICYEHBI U NMOTEHINAIBHBIE TOTPEOUTEINH,
TpebyeT, 10 MHEHHUIO aBTOPOB, HCIOIb30BAaHNS MHPOBOTO OIBITA YCIIEIIHO-
TO CO3IaHUsI KPYITHBIMHA KOMITAaHHUSIMH JIOKAJIbHBIX HHHOBALMOHHBIX KIIACTe-
POB M SKOCHCTEM, Ha KOTOPbIE OHH ONHUPAIOTCS INPH OCYLIECTBICHUU
HMHHOBAI[MOHHBIX MPOEKTOB U mporpamMM. OT moTpedureneil MOryT moTpe-
00BaThCsI HEMAJIbIC YCHJIMS JUISi OCBOCHUS M WCIIOJIb30BAHMS JIOCTHIKCHUI
a’pPOKOCMHUUECKON NPOMBIIUIEHHOCTH, 3aTpaThl HAa KOTOphIE OIpaBIaHbI
JMIIb TIPU YCJIOBHU PA3BUTHSl CTPATETMUECKHX MApTHEPCTB M aIbSHCOB
MEX]ly 3aMHTepECOBAaHHBIMHU OpraHu3auusaMu. HakoruieHHBIN ONBIT CBUIE-
TEJILCTBYET O TOM, YTO WHBECTHIIMH B 3aBEPINAIOIINC 3BCHbBS LIETIOYEK LICH-
HOCTH, HETIOCPEICTBCHHO CBSI3aHHBIE C KOHEYHBIMH IOTPEOUTEISIMHY,
3a9aCTyI0 OKa3bIBAIOTCA HanOoIee BayKHBIMU AJIs ycrexa U 3¢ ek THBHBIMU
B KOMMEPYECKOM IIIaHE.

AHAJIMTUYECKOE OBECIIEYEHUE I'OCYJAPCTBEHHOI'O
PEI'YJIMPOBAHUS SKOHOMUYECKOM AEATEJIBHOCTH
OPI'AHM3AIIAM PAKETHO-KOCMHUYECKOM
MPOMBIIIJIEHHOCTH
A.B. beasBcknit

B ycnoBusix, korga OCHOBHOW NPOAYKLUMEH OpPraHu3alui pPakeTHO-
kocmmaeckor mpombinnieHHocTH (PKII) siBisteTcst mpoayKIms cTpaTernde-
CKOTO 3HAYCHHs, BBITyCKaeMas 110 TOCYAapCTBEHHOMY 3aKa3y (TpeuMyIie-
CTBEHHO  pakeTHO-kocMmmueckas  tTexHumka (PKT)), wu  HaydHo-
MIPOU3BOJICTBCHHBI MOTEHIMAN (OCHOBHBIE ()OHIBI M ZIp.), CO3MaHHBIN 3a
CYET CPENICTB rOCyJapcTBa, MPEUMYIIECTBEHHO SABJISETCA TOCYAapCTBEHHON
COOCTBEHHOCTBIO U Pa3BUBAETCS 32 CUET KANUTATBHBIX BIOKEHUH, OUEBUI-
HO, YTO MPHUHATHE PEIICHHUI IO paclpeeNeHHI0 TOCYJapCTBEHHOTO 3aKa3a,
BBIJICIICHUIO TOCYJAPCTBEHHBIX MHBECTUINH B (hOpMe KAaIMTATbHBIX BIOXKE-
HUH, a TAKXKe KaJAPOBBIX PELIEHUH JOJDKHO ONUPAThCs HA IOCTATOYHO CEPhb-
€3HBIIl aHaIu3 U OLEHKY SKOHOMMYECKOTO COCTOSIHMSI OpraHu3alui,
pe3yIbTaTOB X HAyYHO-IIPOU3BOJCTBEHHON AEATEIBHOCTH.

B Pockocmoce (Opranuzanusi «Arat») co3llaHa ¥ UCTOJIB3YETCs OT-
pacieBasi METOJMKAa OLEHKH (DMHAHCOBO-DKOHOMHYECKOTO COCTOSHHS
(®3C) opranmzanmii PKII.
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[IpuHIIMNIATPHO Ba)KHO, YTO OTpAcieBas METOAWKA YUIHTHIBACT
BaXHEUTIIYIO U1 TpaBmIbHON orneHKH @OC, B aCTHOCTH, OIICHKH (pHHAH-
COBOH YCTOWYMBOCTH OPTaHU3ALUH, OOJBIIYIO IITHTEIHHOCTD UKIIA TIPOU3-
BoactBa wm3genuii PKT (kak wu3BectHo, rom m Oosee). B mokmage
MIPUBOAUTCS W OOOCHOBEIBACTCS AalTOPUTM pacyéTa COOTBETCTBYIOIIIX
OIIEHOYHBIX KO3 PHUINESHTOB.

Bropas BaxkHeimas ocoOeHHOCTh — pa3paboTaHHash METOAMKA
obecrieunBaeT KOMIUIEKCHBIH aHaAlIM3 SKOHOMUYECKOro cocTostHus. [Ipuito-
JKEHHasl CXeMa HIUTIOCTPUPYET 3TO MOJI0KEHHE.

[MpunsTue pemeHuit Mo 3arpy3ke OpraHu3allii OTPaciy U IO Mac-
mradam ¥ IEJsIM BBIIENIEMbIX TOCYAapPCTBEHHBIX KallUTaJIbHBIX BIOKEHUI
obecnieunBaercst aeictyronieid B PKII opranuszauueii npouecca pacuéra u
OIICHKH 3arpy3KH MPOU3BOACTBEHHBIX MOITHOCTEH. [IpUBOIATCS OCHOBHBIE
Pe3yIbTATHI TAKUX PACYCTOB U OLICHOK.

OpxHUM U3 BaXXHBIX HAPaBICHUH YIIPaBICHUS Pa3BUTHEM OpPTaHU3a-
LU SBISIETCS aHATIH3 COCTOSHUSA M 3()()EeKTUBHOCTH UCTIONB30BaHUS TPYAO-
BEIX pecypcoB. [lokazaHo, 4TO B HacTOsIIEe BpeMs 3Ta MpodiieMa sSBIICTCS
LEHTPAILHON J1s1 00ecTieueHIs COXpaHeHHS U Pa3BUTHS OTPACIIH.

BaxneiinmiM acniektoM obecrneyeHus 3(G(GEKTUBHON ACSATEIbHOCTH
opranusaiuii PKII siByisieTcst aHamu3 u opraHusaius paboT MO Ompeesie-
HUIO ¥ 00€CIEUeHHIO CHIKEHUS TPYIOEMKOCTH BBHINONHAEMBIX paboT. [a-
€TCsl  ONMCAaHWE CJIOKUBIIETOCS COCTOSHHS M NPEAJIOKEHHH 110
COBEpIICHCTBOBAHUIO OPraHM3allMd PaboT MO ONpeNesIeHHI0O HOPMAaTHBOB
TpyaoéMKocTH m3rotoBieHus m3aennii PKT, koHTpouto 3a 3TUM mporeccoM
U WCIIONB30BAHUIO TPYMOEMKOCTH M3TOTOBJICHUS H3JEIHN TPH LeHOOoOpa-
30BaHUH.

[IpoBenéHHBIC HWCCIIEIOBAHUS MO METOMOJIOTHH W OPraHMU3aldH pa-
00T B oOecIieueHne IPUHSATHS YIIPABICHUYSCKUX PEIICHUIA HA YPOBHE OTpac-
T TO3BONMIN CQOPMYIHPOBATh TPEIIOKECHHE O IIeIeco00pa3sHOCTH
BHEJ[PEHHs B OTPACIH IMOpPsIKa pa3paboTKU OTpaciieBOil MHHOBALMOHHOI
MPOrpaMMBbl, TJIABHBIM pa3/ielioM KOTOPOHW JIOJDKEH OBITh OTPAaciieBOM IiaH
(mporpamMma) TEXHHYECKOTO IEePEBOOPYKEHHSI, KOOPAUHUPYIOMINH, YBI3bI-
BAIOUIMHA W BBIIENIAIONINNA 0OIIE0TpacieBble MEPONPUATHS B Iporpammax
WHHOBAIIMOHHOT'O PAa3BUTHUA OpFaHHSaHI/Iﬁ n IporpamMmax JICATCIbHOCTH
benepanpabix npennpusTaii PKII. TIpuBoasTcst 000CHOBBIBAIONINE YKa3aH-
HOE TIPEJUIOKEHUE TTOJT0KEHHS.

CoBpeMEHHOE COCTOSIHHE W OIBIT MPOBOJMMBIX aHAJIUTHYECKUX pa-
00T CBUJIETENHCTBYIOT O HOBBIIIEHHMH 3HAYUMOCTH OOILIEOTpaciIeBod opra-
HU3AI[MHM, MCTOJNOJIOTHM W TPAKTHKH  BBIPAa0OTKM  pEHICHWH Ha
rOCY/IapCTBEHHOM YpPOBHE.
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MAJIOPASMEPHBIX OBFBEKTOB C UCITIOJIb30BAHUEM
AIPOKOCMHUYECKHUX KOMIIJIEKCOB JIUCTAHIITMOHHOI' O
30HAUPOBAHUA 3EMJIN
B.B. Bacunegsckuii, E.B. Konmakopa

B Hacrosiiiee Bpemsi TEXHOJIOTHM a3pOKOCMUYECKOTO MOHUTOPHUHTA,
B YACTHOCTH, NPEAOCTABICHHUE MOTPEOUTEISIM NAHHBIX TUCTAHIIHOHHOTO
30HAUpoBaHu 3emiu (/133), 3aHMMAIOT Ba)KHOE MECTO B MPOTpaMMax HH-
HOBAIIMOHHOTO PAa3BUTHs OTpaciell SKOHOMHKH, PETHOHOB U CYOBEKTOB
XO035HCTBEHHOM JesTeNbHOCTH. C y4yeTOM BBICOKOH CIIO)KHOCTH M CTOMMO-
CTU COOTBETCTBYIOLIUMX TEXHUYECKUX CPENICTB, a TAKXKE HEONPEACIEHHOCTH
YCJIOBUH MX NMPUMEHEHMs aKTyaJIbHOW 3a/lauell TakKuX MPOEKTOB SIBISETCA
BEIOOp KOMIUTEKCOB /(33 ¢ ompenenéHHBIMU PabOYNMMH XapaKTEPUCTHKAMH,
MIPOBEJIEHUE MapPKETUHTOBON MPOpaObOTKH M 0OOCHOBAHHE IEHOBOW TMOIH-
THKH TIPU PEUICHUH MENEBhIX 3a7a4, YTO ONpeAessieT HeOOXOANMOCTh pa3-
paboTKHU COOTBETCTBYIOIIECH METOIOJIOTUH.

OnHON M3 CYIIECTBEHHBIX MPOOJEM, BOSHHKAIONINX MPH CO3JaHUH
MEePCIEKTUBHBIX a9POKOCMUUECKUX cucTeM J33, TEXHMYECKOTO 3peHuUsl po-
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00THU3NPOBAHHBIX KOMIIJIEKCOB, SIBIISIETCS] COKPAILICHNE BPEMEHN KOMILIEKC-
HOW 00pabOTKM H300pakeHUH, MOIy4aeMBIX C WCIIOJIB30BAaHHEM KaMmep
(IpMEeMHUKOB M3IYYECHUI) pa3IgHOTO CIIEKTPaJIbHOTO JHaIa3oHa (BHICO-,
UK-, Y®-, pagnoanana3zona) Wid IpyTHX yCTPOMHCTB, pabOTAIONINX B pe-
alIbHOM BpeMeHH. Ha OCHOBaHMHM pEe3ynbTaTOB COBMECTHOH 00pabOTKH
IBYX U Ooiee n300pakeHui (MOJIei) MOTYT pemaThes 3a1aun JeIuppUpo-
BaHMs1 00ObEKTOB MOHUTOPHHIA, IOCTPOCHHS TPEXMEPHOIT KapTUHBI pebeda
MECTHOCTH, BBISBJIICHHS aHOMAIIUIl U IpyTUX 0OBEKTOB ITOACTHIIAIOIIEH TO-
BepxHocTH. IIpy 3TOM coBMecTHas 00paboTKa M300pa’KeHUil pa3IMuyHOIO
CHEKTPaJbHOIO JHMala3oHa B pealbHOM MacllTabe BPeMEHH MPH JBIKCHUU
KaMmep a’3pOKOCMHUYECKOro 0a3MpoBaHMs CBS3aHA C BBIMOJHEHUEM OOJIBIIO-
ro o0bEéMa MaTpUYHBIX ONepanuii.

B pabote paccmarpuBaeTcs mpobiaeMa HoBbIIIeHHS 3P PEeKTHBHOCTH
1 KadecTBa JeMN(PHPOBaHHS AaHHBIX adpokocMmudeckoro /133 Ha ocHOBe
TEXHOJIOTUH COBMECTHOH 00pabOTKH HHPOPMAIMN TPHEMHUKOB H3ITyICHUH
Pa3IMYHOTO CIEKTPaJbHOTO AMAIa30HA, PEaln3yeMOd B pPEallbHOM Mac-
mrabe BpeMeHH. OOOCHOBaH METOX KOMIUICKCHOH ImdpoBoii 00paboTkn
KaJpOB M300paXCHUI C Y4ETOM pEalbHBIX XapaKTEPHCTHK HX SIPKOCTH U
KOHTpacTHoCTH. PaccMoTpeHa 3amaua AeIM(pPUPOBAaHHUS M OOHAPYKEHUs
AHOMAJIMH TIOBEPXHOCTH HAOJIIOJCHUS, MaOpa3MEPHBIX OOBEKTOB C HC-
HI0JIB30BaHUEM Pa3pabOTaHHOTO ANTOPUTMA.

IIpoBeneH cpaBHUTENBHBIN aHAIN3 XapaKTEPUCTUK CYLIECTBYIOILUX
IPOEKTOB a3POKOCMHYECKOTO MOHHTOPUHIA, OOOCHOBaH BHIOOpP COCTaBa U
000pyIoBaHUsI KOMIUIEKCOB, OIIEHEHBI OCHOBHBIE (DYHKIIMOHAIBHBIE XapaK-
TEPUCTUKU M BBIPAOOTAHBI PEIUIOKEHNUS 110 MOBBIMIEHNIO SKOHOMUYECKON
3¢ PEKTUBHOCTH BBINOIHEHUS 33724 MOHUTOPHHIA Pa3HOTHITHBIX Majopas-
MEpHBIX 00BEKTOB.

NOJAXO0/1bI K YITPABJIEHUIO )KU3HEHHBIM ITUKJIOM
ADPOKOCMMYECKUX MPOEKTOB
C.B. Bomoaun

PaccMOTpeHBI HEKOTOpBIE CTaHAAPTHI M TOAXOIBl K YIPABICHUIO
KI3HEHHBIM ITHKJIOM a’pOKOCMHUUYECKUX mporpamm. [Ipu 3Tom B mensax 6o-
Jiee JeTalbHOTO COMOCTAaBICHUS IPOBEACHA «CHHXPOHMU3ALM» OTACIBHBIX
(a3 >KM3HEHHOTO UK.

IIpencraBneH CpaBHUTENBHBIA aHAIU3 CIEAYIOLMMX CTaHAAPTOB U
MIOJIXOZI0B K ympaBieHHIo >ku3HeHHbIM 1mkiom: [OCT 2.103-68 (2001, ¢
n3m.2 2006) ECK/l «Craaun pa3paboTkn» (KOHCTPYKTOPCKOH JOKyMEHTa-
UM U3AEIHH BCEX OTPACIICil MPOMBIIUICHHOCTH); CYIIECTBYIOIIETO U TIep-
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CHEKTUBHOTO (TIPEICTABICHHOTO ICMAPTAMCHTOM aBHAIIMOHHON IPOMBIII-
JIEHHOCTH MUHHCTEPCTBA MPOMBIIUIIEHHOCTH U TOproBiu PD) poccuiickoro
CTaHAapTa B aBHALMOHHOM TEXHMKE; POCCHHCKOrO CTaHJapTa B PaKETHO-
KOCMHYECKOH TexHHKe; ctaHnapra NASA; ctanmapra Munucrepcrsa 000-
ponsl CIIIA; mpo4nx CTaHAApPTOB M MOJXOJOB, BKJIIOYAs YPOBHH T'OTOBHO-
cTH HHHOBaLMOHHEIX TexHonoruid NASA (Technology Readiness Levels —
TRL).

IIpuBeneHo omucaHue W COMOCTABICHHE CHCTEM YNpaBICHUS ame-
PUKAaHCKMMU U €BPOINEHCKUMH a’pOKOCMHUUYECKUMH IpOrpaMMaMHM, CHUCTe-
MBI MPOEKTUPOBAHUSA T'PAXKAAHCKUX CAMOJIETOB, IPUHATON B KOpIOpaIUsIxX
Airbus u Boeing.

Ha ocHoBe mH(pOpManuu o pa3spabOTKe, OMBITHOM MPOU3BOJACTBE U
NETHBIX UCTIBITAHUAX JUIS PA3IMYHBIX THUIIOB JICTATEIBHBIX alllapaToB ITOKa-
3aHBl TEHACHIUH YNpaBicHUSA (a3aMu >KH3HEHHOTO LHUKJIA a3pOKOCMHYE-
CKHUX TPOEKTOB.

B nTore MOXXHO OTMETUTPH CIEAYIONINE TCHIACHIMH Pa3BUTHA Hpak-
TUKHU YNPaBICHUS HAYKOEMKHMH HPOEKTAMH: JIETAIU3UPYETCs ducio a3
KM3HEHHOTO IMKJIAa TPOAYKIMH, YTO TOBBIMIAET yNPaBIIEMOCTh ITPOESKTOB
U IIPOrPaMM B YCJIOBHAX YCJIOKHEHUS BHELIHETO OKPYXKECHMS U BHYTPEHHEH
Cpefbl; YCHWIIMBAeTCAd pPOJIb PA3IMYHOIO pojia CTaHIApTOB M MPOLEAyp B
npolecce MPUHATHS PelIeHuit; oOpaiaercs Oojpliiee BHUMaHUE K JKCIIe-
pPUMEHTANFHOMY OOeCleueHHI0 Ipolecca pa3paboTKH; IKCIEPUMEHTab-
HBI€ HCCIEIOBAHMSA Ha CTAaJUM HAyYHO-HCCIIEIOBATEIbCKONH pa3paboTKH
HOCSIT IIPEUMYILECTBEHHO TEMAaTHYECKUH XapakTep; IpU Iepexoje Ha CTa-
JIMI0 OTIBITHO-KOHCTPYKTOPCKOW pa3pabOTKH OHHM NPHOOPETaloT 0OBEKTO-
BBIH XapakTep; OTBETCTBEHHOCTh 3a oOecriedeHne 3PQPEeKTHBHOCTH
9KCIITyaTallid OIEepaTOpOM B COBPEMEHHBIX YCIOBHAX B 3HAYMTEIbHOU
CTETIeHN paszenseTcs pa3paboTynkoMm (obecrnedeHue AOKyMEHTaluuei, Te-
CTHpOBaHHUE, IOCIENPOJAKHOE 00CITYKMBAaHHE, TOAJEP)KKA U3AEIHS B Te-
YCHHUC BCCro XKHU3HCHHOI'O umcna); YCJIOKXHEHUEC CTPYKTYpPBI U CUCTEM
YIPpaBJIEHUS] HAYKOEMKUMHU IIPOEKTaMU COIPOBOXKIAETCS OJHOBPEMEHHBIM
YCUJICHUEM UHTErpallii U UTEPATUBHOCTU BCECX (1)3,3 KU3HCHHOT'O ITUKJIA.

HeoGxonnma mopa®oTka MM JIONOJHEHHE HOBBIMU JIOKYMEHTaMHU
JEACTBYIOIUX OT€YECTBEHHBIX HOPM CHUCTEMbI KOHCTPYKTOPCKOM TOKYMEH-
TalMK 10 YPOBHS, PACIIUPSIONIETO AUANAa30H JIEUCTBUS JAHHOTO JTOKYMEH-
Ta B HampaBJeHWM (YHIAMEHTAIBHBIX M NPUKIAIHBIX HCCIIEIOBAHUN
(BKJIO4ast 0OOCHOBaHWE KOHIIETIIMM C MO3WIMHM MapKeTHHTIa, €CIH Mpeay-
CMaTpHBaeTCsi KOMMEPYECKOE HCIIONb30BaHUE) M TOAJEPIKKU IKCIUIyaTa-
LUK ¥ yTWIN3ALAN U3eTTHH.
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KOH®JIUKTOJOI'NYECKASI KOMIIETEHTHOCTD
KAK HEOBXOJINMAS COCTABJISIOIIAS
MHMPOP®PECCHUOHAJIBHOI'O UMHUJIKA PYKOBOIUTEJISA
C.A. Bononuna

B HacTosmiee BpeMs aneKBaTHBIM UMUK HEOOXOIUM JUII PyKOBO-
IUTENS IF000T0 YpoBHS. [IpaBUiIbHEII BEIOOD PO ECCHOHATHHOTO HMHUIKA
obecrieunBaeT BO3MOXKHOCTH OBICTPOTO pacHOJNIOKEHHs JoJed K cebde,
YCTaHOBIICHUSI C HUMH J0OPOXKENIATENbHBIX KOHTAKTOB. DTO CHOCOOCTBYET
JIOCTIDKEHHIO YCTOMUMBOTO JIEJIOBOTO yCIeXa U MpeAOoTBPAIIECHUIO MOsBIIe-
HUSI IPEANIOCHUIOK JUIsl CKIIa/IbIBAaHHSI KOH(JIMKTHBIX CUTYaLHi.

Ha ¢opmupoBanne npodeccHoHaIbHOrO MMHUIXKA BIHSIOT MHOTHE
¢axtopel. Cpeny HUX HEOOXOAMMO BBIJICIHTh KOH(IMKTOIOTHYECKYIO
KOMITETEHTHOCTb, KOTOPAasi COCTOMT W3 KOH(IMKTOJIOTHYECKHX 3HAHUH M
YMEHHH, a TaK)ke HAaKOIUIEHHOTO JKU3HEHHOTO U MPO(ECCHOHAIBHOTO OIIbI-
Ta. «PykoBoanTENM MPU3BaHBI BOCTIPHHUMATH KOH(IIMKTH KaK €CTECTBEH-
HOE YCIIOBHE YNPaBICHUYECKOW MAEATEIBHOCTH, NPOABISASL MPU 3TOM
BBIJIEP)KKY, KOPPEKTHOCTh U IPO(ECCHOHATBHYIO JJOBKOCTh NEPEBOAa KOH-
(IIMKTHBIX CUTyaluii B 3ApaBOMBICIIAIIECE IPOTCKAHUEY.

PykoBoauteno m060ro ypoBHst BaXKHO YMETh CBOSBPEMEHHO HICH-
TU(QHULIUPOBATH CIIOKHUBLIYIOCS TPYAHYIO CUTYAIMIO B TPYIIE WIA MEXIY
OTJICTIbHBIMU JIMYHOCTSIMH, Paclio3HaBas €e Iepexoj B KOH(IUKT U ynpas-
7515 ero pa3BuTHeM. Kax Mmokas3pIBalOT pe3ysIbTaThl HCCIEI0BAHUI, TI0 BHHE
PYKOBOIUTENEH, M3-3a MX OIIMOOYHBIX PEUICHHH MPOUCXOIUT 52% KOH-
(IIMKTHBIX CUTYyallH, IO MPUYMHE COLMAILHO-TICUXOJIOTNYEeCKOH HECOBMeE-
CTUMOCTH COTPYAHHUKOB — 33%, W3-32 HEKOMIICTEHTHOTO Moj0opa
kaapoB — 15%. B 310if cBA31 0coOyro IIEHHOCTH B ()OPMUPOBAHUM TIPO-
(hecCHOHATIBHOTO MMHJDKA PYKOBOJUTENS COCTABISIIOT 3HAHHWA B 00JaCTH
KOH()JIMKTOJIOTHH, OTPAabOTKAa TEXHUK YIPEKACHHS M KOHCTPYKTUBHOTO
paspemeHnst KOHPIUKTOB.

OpHako Mo pe3yapTaTaM HCCIEA0BaHMA C YIaCTHEM PYKOBOAUTENEH
aBTOPOM YCTaHOBJIEHO, YTO Oonee 60% pEeCHOHACHTOB NMPU3HAIOT HEOOXO-
JUMOCTh TOBBINICHHUS KOH(MIUKTOJIOIMYSCKONH KOMIETeHTHOCTH, 7,9% wu3
HUX HE HWCIBITHIBAIOT HEOOXOAMMOCTH B 3ToM H 31,6% mnepuomamyecku
CTAJIKUBAIOTCS ¢ Ae()UIIUTOM 3HAHWN M YMEHHUH B JaHHOI obOmacTu.

MEeXITHYHOCTHBIE OTHOIIEHUS B KOJUIEKTHBE, IOCTPOCHHBIE Ha B3a-
UMHOM JIOBEPUH, YBAXCHUH JIPYT APYra U CAMOYBAXXCHUH, CHOCOOCTBYIOT
CO3JIaHUIO OJIarONPHATHOIO MOPAILHO-TICMXOJIOTHYECKOTO KIIMMAaTa B HEM.
JlanHast ycTaHOBKA MO3BOJISIET M30€KaTh HEJTOTIOHUMAHUS 1, COOTBETCTBEH-
HO, TIpeIyNpPEeaANTh KOHQIUKTHBIE CUTYaIllH, YTO OKa3bIBAET MOJIOXKUTEIb-
HOE BIUSIHUE Ha (DYHKIIMOHMPOBAaHHWE OpraHU3alNH.

323



[TosToMy ceromHs pyKOBOIMTENO0 0coOEHHO HeoOxommmo obecre-
YEHHE BHICOKOTO YPOBHS YIPABICHHUS OOIICHHEM, COOIOCHUE HOPM MPO-
(eccHOHANBHOW JTHUKH, YMEHHE HAMpPAaBJsATh MOCTOSHHO BO3HUKAIOIUC
KOH(DJIMKTHBIC CUTYallMd B KOHCTPYKTUBHOE pycio. JlaHHbIE YMEHUS T03-
BOJSIFOT 3(D(EKTHBHO YMPABNIATH BICUYATICHUSIMHU BHEIIHETO OKPYXEHHS,
410 (HOPMHPYET MOJOKHUTEIbHBI UMUK PYKOBOIUTENS U CIIOCOOCTBYET
YKPCIUICHUIO €ro JEJOBOM permyTaliu, MpuaaeT JUYHOMY U mpodeccuo-
HAJILHOMY MMUJKY HAauOOJBIIYIO0 MPUBICKATEIBHOCTh. JTO, BHE BCSIKOTO
COMHCHUSI, SBJISICTCS HEOOXOJMMBIM YCJIOBHEM pPE3YJIbTATUBHOCTH U (-
(EKTUBHOCTH JCSITCIBHOCTU BCCH OPTaHU3AIMH B IICJIOM.

METOAOJOTHYECKHUE IMOAXOAbI
K OIIEHKE COOTBETCBMUSI BO3MOKHOCTEMN
PAKETBI-HOCHUTEJS «PYChb-M» U TPEBOBAHUM
MNOTPEBUTEJIEN YCJIYT
M.A. EmMenpsaHoBa

Heo6xoanMbIM yCIIOBHEM JUIS YCIICITHOTO IPOEKTHPOBAHMS H37e-
JHs SIBISIETCSl B3aMMOCBSI3b MHTEPECOB MOTpeOHTeNiedl M mpojaBia. 3Has
TpeOOoBaHUs MTOTPEOUTENLCKOTO CErMEHTa, MOXKHO €I Ha JTare CO3JIaHMs
MPOEKTa 3aJI0KUTh BCE HEOOXOIMMBIE MapaMeTphbl, U TOTr/a MPOEKT OyaeT
MIPUHOCHUTH MAaKCHMAIIBHYIO OT/Iady, B TOM YHCJIE B BHJIE MPUOBLIH.

CymiecTByeT MHOXECTBO IOJXOJOB K OIEHKE COOTBETCTBHS BO3-
MOXHOCTEH M TpeOoBaHMI NOTpeOUTENEH, OANH U3 HUX — METOJ CTPYKTY-
pupoBanus ¢QyHkmmii  kadectBa (C®PK), npumeHeHHe KOTOpOTO B
a3pPOKOCMHUUECKOM 0Tpacyiv TpedyeT afanTainy.

Meton COK nmeer creayromniye NpeuMyIecTBa:

— MTO3BOJIICT YCTAHOBUTH CBSI3b MEXIy TPeOOBaHUSAMU HOTpeOuTE-
JIel, TEXHUYECKAMH XapaKTePUCTUKAaMH H3/eJNs, TapaMeTpaMu ero GpyHk-
LHOHAIBHBIX MOICUCTEM U UX KOMIIOHEHTOB Ha BCEX ATarax pa3paboTKH.

— o0ecre4nBaeT cpecTBa NepeBoja MoTpeOUTEeNbCKUX TpeOOBaHUN
B COBOKYITHOCTh KOHTPOJHMPYEMBIX XapaKTePUCTHK U TPEOOBaHUI K METO-
JlaM peai3allii TEXHOIOTHIECKUX OIIeparii.

Metonuka COK paccMoTpeHa Ha 3Tamne INIAHUPOBAHUS HPOIYKIUH.
OT0 onWH W3 HanboNee CIIOKHBIX W OTBETCTBEHHBIX 3TAIlOB MPOU3BOJICTBA
HOBOW TPOAYKIMH, 337a4ell KOTOPOTo sBisieTcst mpeodpazoBanue TpeboBa-
HUH TOTpeOuTeNel K NPOAYKINH B €¢ TeXHHYeCKHe (MHKEHEPHBIE) Xapak-
tepuctuku. COK, mnu nocrpoenue oma KauectBa, mpousBomutcs B 8
9TaNoB: ornpejeneHne norpedurensekux tpedosanuii (I1T) k HOBOM KOHKY-
PEHTOCIIOCOOHOM TPOAYKIMH; COCTABJICHHE CITUCKAa BRKHEHIIMX WHXKCHEp-

324



HBIX xapakrepucTtuk (11X) pazpabaTriBaeMOl MPOAYKINHU; OLEHKA CTETICHU
TECHOTHI apHbIX B3auMocBszel Mexay [1T u UX; aHanu3 napHbIX B3auMo-
cBs3el Mexxny X u onpeneneHue HampaBieHUS U3MEHEHMS KaKIOM xa-
pakTepuctuku 1 obecrnedeHns Tpedyembix 3HadeHud I1T; ompenencHue
a0COIOTHON M OTHOCHTENFHOW BaXHOCTH Kaxkaoi m3 UX; ompenencHune
TEXHUYECKUX U 3KOHOMHYECKHMX TpyAHOCTEHl cmemeHus MX B HyXHYIO
CTOpOHY; cpaBHeHMe creneHu peanusauuu IIT u yposreir UX paccmarpu-
BAaEeMOT0 U3JENUs C ero OMmKalUMU KOHKYPEHTaMH, a TaKke OIpeselie-
Hue TpeOyembIx 3HaueHuit UX (uexneit).

Merong COK mnoszBoisier HE TONBKO (HOpMaM30BaTh NPOLENYPY
OTpENeIeHUs] OCHOBHBIX XapaKTEePUCTHK CO3/1aBa€MOro MPOAYKTa C yU4ETOM
MOXEJIaHUH MoTpeOuTeNs,, HO M NMPUHUMAaTh OOOCHOBAaHHBIC PELICHHS IO
YIPaBJICHUIO KAYECTBOM IPOLIECCOB CO3AaHUsI HOBOTO MPOTYKTA.

MNOBBIINEHUE NHHOBAIIMOHHOI'O TIOTEHIIUAJIA
ADPOKOCMMNYECKHUX ITPOEKTOB HA OCHOBE
HNCIOJb30BAHHUSI MEXAHU3MOB PEKOHBEPCUU
B.B. XKypasckuii, b.E. Kypb6atos, H.}O. Henbaiino

B nHacrosiee BpeMs B a9pOKOCMUYECKOH 1eATETBHOCTH T0CTaTOYHO
OCTPO OIIyIIaeTcsd ACGUIMT PEeCypcoB, HEOOXOOUMBIX I YCIEIIHOTO
OCYIIECTBJIEHHSI ~ MPOEKTOB, HAXOAANIMXCS HAa  CTQAMM  HAy4YHO-
HCCIIEOBATENBCKUX U OIBITHO-KOHCTPYKTOPCKUX paboT. C 1enbio paciiu-
peHusi pecypcHOl 0a3bl TaKMX NMPOEKTOB, HAIIPABIEHHOTO Ha IOBBIIICHHE
X WHHOBAIMOHHOTO IOTEHIMANA, IpeJUIaraeTcsl NCIob30BaTh MEXaHU3M
gacTHO-TocynapcTBeHHoro maptHepctBa (UITI) ¢ coorBercTByROmEH pe-
CTPYKTypH3alleil HanpaBJIEHUH HCCIEAOBAHUNA U JaibHEHIeHd peKoHBep-
cueit Pe3yNbTaToB Hay4HO-MCCIIEA0BATEIbCKIX " OTIBITHO-
KOHCTPYKTOPCKHX padoT.

B nanHOM cirydae oOmast CTpyKTypa Ipolecca HOIydeHUs U Jallb-
HEHIero UCroab30BaHNs MHHOBAIIMK BBITJIAIUT CIIeAyoUMM obpasoM. Ha
cTanuu (pyHIAMEHTANbHBIX HCCIIEAOBAaHUHA BCe PabOTHl B 3aBUCHUMOCTH OT
WX HalPaBJICHHOCTHU U TIEPCIIEKTHUB 3aBEPIICHIUS pa30MBAIOTCSA HA TPH TPYII-
IIBI: 0OIIIeT0, IBOWHOTO M OOOPOHHOT'0 Ha3HaueHHs. B paMKkax KOHBEpCHOH-
HBIX TIPOIIECCOB [0 TIOJNyYEHWs] WHHOBAIMHA pPAaOOTHI TEPBOH TIPYIIIHI
(MHAHCHPYIOTCS 32 CYET YAaCTHOTO KalnTaja, BTOPOH IPYNIIBI—II0 MeXa-
Hmsmy UITI, Tperbeil rpymmsl — 3a c4eT cpelcTB rocOroKkera. 3aBeplie-
HHUE cTajuu (YHIAMEHTAJIbHBIX HCCIENOBaHMN i paboT MEPBBIX JBYX
TPyNI OCYILECTBISAETCS MO MEXaHW3MY KOHBEPCHOHHOM pECTpyKTypH3a-
MM, JAfoleld BO3MOXKHOCTh B AaJIbHEieM HauboJsiee palMoHAIBHO Tepe-
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pacIpenennTh pecypcsl y4acTHHKOB padot. IlosToMy mocnenyromue mpu-
KJIaJHbIC MCCIICIOBAHUS, Ul KOTOPHIX MPH3HAHO LEJIECO00Pa3HBIM ITOJHOE
WIN YaCTHYHOE y4JacTHE YacTHOTO KaIlUTaia, OCYIIECTBISIOTCS MO CXEMe
BEHUYPHOTO OWM3HECa C NPEIBAPUTENBHBIM CO3JaHHEM COOTBETCTBYIOLINX
MHHOBALMOHHO-TEXHOJIOTHYECKUX LIEHTPOB, OXBATBHIBAIOIINX B KOMILIEKCE
BCE HaNpaBJICHUS NCCIICIOBAHUI.

[To Mepe noy4yeHUs: TPOMEKYTOYHBIX M KOHEYHBIX Pe3yIbTaTOB pa-
00T BEHUYpHBIX (UPM B Ka)KJIOM KOHKPETHOM CJIydae NPUHHMAETCs perie-
HHE 00 MX JajbHEeWIIeM HCIIOJIb30BaHUH: PEKOHBEPCHOHHOM — B paMKax
00OpPOHHO-TIPOMBIIIJICHHOTO KOMIUIEKCa € JajbHEHIINM HCKIIIOYHTEIHHO
O0/KETHBIM (DPMHAHCHPOBAHUEM, TI0 CXEME JBOMHOIO WJIM OOIIero HasHa-
YeHUsI — (PUHAHCHPYEMBIX C YaCTHYHBIM WM MOJHBIM Y4aCTHEM YacTHOTO
Kanurtana. Tem caMbIM CO3AAI0TCsl MPEATIOCHIIKH sl ONTHMHU3AINH XapaK-
TEPUCTUK MHHOBAIIMOHHOTO TIpoliecca W Hamboiee ObICTPOro mepexoma K
9KCIITyaTallHOHHON (ha3e MpOEKTOB. B 3aBHCHMMOCTH OT ypOBHS CIIOXKHOCTH
MIPOEKTOB M COOTBETCTBYIOIIMX HMHHOBAIIMOHHBIX PEIICHMI 4YacToTa IUK-
JIMYHBIX NEPEX0J0B OT OJHOTO 3Tama paboT K APyromy ¢ nepepacmnpeesne-
HHEM PECypCOB M IEPEBOIOM HCCIICIOBAHUI U3 OHOW KaTErOpUH B APYTYIO
MOYKET MEHSTHCSI.

[pennoxeHHbIH MEeXaHU3M MOBBIILICHNS WHHOBALIHOHHOTO TTOTEHIIH-
ajla a3POKOCMHUUYECKUX MIPOCKTOB MO3BOJIET HE TOJIBKO PACIIUPUTH UX pe-
CcypcHy!o 6a3y, HO U JOCTHYb ONTUMAJIBLHOIO COYETaHUS COOTBETCTBYIOLIUX
9JIEMEHTOB CTpaTeruii pa3BUTHs OOOPOHHO-NIPOMBIIUICHHOTO KOMILIEKCa
CTpaHbl U OTpaciel-perUITIEeHTOB MHHOBAIMI OOIIEro M JBOWHOTO Ha3Ha-
YEHUsI C pacIIMPeHNEM HX KPEaTUBHOM COCTABISFOLICH.

OLEHKA NTHHOBAIIMOHHOCTU HAYYHbIX PABPABOTOK
B INPOLECCE MPOBEJIEHU S
TEXHUKO-9KOHOMHWYECKNUX UCCJIEJOBAHUM
B.B. 3yesa, C.C. KopyHoB

TexHUKO-dKOHOMUYECKUE HCCIIEA0BaHNs, OCYIIECTBIsIEMbIE HA paH-
HUX CTaIUsIX HAYYHBIX Pa3pabOTOK, HAIEJNICHbI, B MIEPBYIO OYEPEIb, HA JIO-
CTIDKEHHE IIOCTABJICHHOW IIEJH, IMOJydYeHHEe MaKCHMaJIFHOTO pe3yibTara
Hay4HO-HCCIIe0BaTENbCKOM paboThl. [IpoBOIMMBIEC HUCCIIEOBAHNS HATIPAB-
JICHBI, B TOM YHCJIC, HA MOBBIIICHUE KOHKYPEHTOCIIOCOOHOCTH CO31aBaeMO-
ro MPOJYyKTa.

Pa3paboTaHbl U HCIIONB3YIOTCS PA3IMYHBIC METOIMKH OICHKH KOH-
KYpPEHTOCIIOCOOHOCTH M KadecTBa IpeaiaraeMoro pesynprara. OHAKO,
KOTJla peYb 3aXOJUT 00 OIICHKE WHHOBAIlMOHHOCTH, BO3HUKACT Ps IPO-

326



0JIeM METOINYIECKOTO XapakTepa. B cBS3H ¢ 3TUM IpencTaBiseTcs HeoOXo-
IUMOH pa3paboTka TPEAJIOKCHUH II0 COBEPIICHCTBOBAHUIO MPOIECTYPHI
TEXHUKO-3KOHOMHUYECKHUX HCCIEJOBAHUM NPUMEHUTENBHO K MHHOBAaLMOH-
HBIM TEXHUUYECKHUM PEILICHUSM.

s oLeHKH MHHOBALMOHHOCTH TPEJI0KEHO HECKOIBKO KPUTEPUEB,
Ccpean KOTOPBIX:

— HaJu4Mue pbIHKAa U BO3MOXXHOCTh KOMMEpLUAIU3allUU Ipejiarae-
MBIX pE3yJIbTaTOB MIPOEKTA;

— YPOBEHb KOHKYPEHTHBIX IIPEMMYIIECTB pEe3yJIbTaTOB HAay4HO-
HCCIICIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PaOdOT M BOZMOXKHOCTH HX
JUTUTEIBHOTO COXPaHEHU;

— COTJIACOBAHHOCTH C CYIICCTBYIOIIMMHU KaHAJIAMH COBITA;

— IMaTEHTOCIIOCOOHOCTH (BO3MOKHOCTD 3aIIATHI IPOCKTA MATEHTOM);

— aKTYaJIbHOCTh HCCIICIOBaHHUS M YHHUKAIBHOCTH IpOeKTa (OTCYT-
CTBHE aHAJIOTOB) | T.]I.

[IpencraBnseTcss BO3MOXKHBIM B CUCTEME KPUTEPHUEB UCIIOIb30BaTh U
KPUTEPHiA COTPSHKEHHOCTH pe3ylIbTaTa HAyYHBIX pa3padoToK u TpeOoBaHUI
MTOTEHIMATBHBIX TOTPEOUTENICH ATOTO pe3yIbTaTa.

B noxnane npencraBieHbl HEKOTOPBIE MOAXO/bI K PELIEHUIO TIOCTAB-
JICHHOM BBIIIIE 3aJ]a4H.

KOT'HUTHUBHAS PEBOJIIOLUSA, TEXHOJIOI'MYECKHUE
YKJAbl H THHOBAIIMOHHOE PA3BUTHUE
KOCMOHABTHUKHN B HOBBIX YCJIOBUAX
B.A. UBanos, A.M. Kupromikus, B.J[. OHonpreHko

KoruuTrBHas Hayka M3y4aeT MPOLECCH BOCHPUATHS OKPYKAIOIIEro
MHpa YEJIOBEYECKUM MO3IOM C LENBI0 €r0 MO3HAHUS: KaK MBICIIUT Y€JI0BEK,
Ha 4TO 0OpallaeT BHUMaHHe, KAKUM 00pa3oM MPOHUCXOIUT HaydeHHE TBOP-
YeCKMM TpolleccaM M KaK MM KakuM 00pa3oM IPOHMCXOIHUT 03apeHHe B
n300peTaTeNbCTBE, YTO TOJKAET, IPUHYXKIAeT YeTOBEYECKHH MO3T K ONTH-
MaJIbHBIM KOHCTPYKTOPCKUM PEIICHUSM.

Ha ocHOBe HayKku OTKPBHITHI KOHCTPYHUPYIOTCS KOTHUTHBHBIE TEXHO-
JIOTUU — YCTPOMCTBA, YUMTBHIBAIOLIME HAIllE COCTOSHUU B CUCTEME «4EJlO-
BEK-MO3T», BHUMAaHHE K HAaIleMy BHUMAHHUIO (3aIIOMHHAHHIO, YCBOCHHUIO,
BOCITPOM3BEICHUIO TOYHOTO WM C M3MEHEHHEM), a TaKKe IMPHOOPHI, KOTO-
pBle MOTyT HaOIIOaTh 32 pabOTON HAIlero Mo3ra M BOCIIPHHHUMATh KOMaH-
JIbl, CUTHAJIbI MO3Ta.

Mos3r, UHTEHCHBHO BBITACKHMBAasi 3TH 00pasbl, akKTHBM3HPYET U 3a-
KpeIuIsieT B CO3HaHUM 3HAHUS, B UTOI€ MBI TIOHUMAaeM CMBICI M300peTeHus
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1 HE3aBHCHMO OT HAC MPOUCXOMAAT HOBBIC 03apEHHS W PEIICHUS, KOTOPHIE,
MIpUBJIEKasl TYMaHHWTapHBIC 3HAHMA, NAIOT BO3MOXKHOCTH YIIPABIATH, TBO-
PUTB, 1300peTaTh U KOHCTPYHPOBATE.

Cognito 1Mo JaTHIHM O3HA4YaeT TO3HAHHE, T.€. y3HATh, O3HATH, JO-
OBITH 3HAHUS.

Pa3BuBas TeOpHIO MOJITOCPOYHOTO TEXHHUKO-3KOHOMHYECKOTO MpO-
ruo3a, H.JI. Konapatees u M. Illymnerep npuaaBaim peBoIOLHOHHOE 3Ha-
YCHUE JBIDKUTEII0 TEXHHUUYCCKOW PEBOJIOIMH, MPECTABISIIOMEMY STOT
MPOIIECC TOJITOCPOYHOIO MPOTHO3a B BUJIC MOCIICIOBATEIBHOTO 3aMEIICHUS
KPYIHBIX KOMIUICKCOB TEXHOJOTHUYCCKH COMPSHKCHHBIX — TEXHOJIOTHYC-
CKHX YKJIaJIOB.

B pa6orax K. Ilepec u JI. E. JleMeHnTheBa MoOKa3aHa CIOXHasl CBS3b
TEXHOJIOTHIECKOTO YKiana ¢ (PMHAHCOBBIM ¥ IPOMBINUICHHBIM KallUTaJIOM
U WX B3aUMOCBS3b W B3aMMO3aBHCHMOCTh OT CHCTEMBI oOpa3oBaHus. B
cthepe cTaHOBJICHUS HOBOTO TEXHOJOTHYESCKOTO YKIIAZa ONpPEeAeIUINCh 00b-
€MBl MHBECTHIWH B 0a30BbIC MHHOBAIIMOHHBIC W HEOOXOIUMBIC HAYIHO-
HCCIICIOBATEILCKUE U OMBITHO-KOHCTPYKTOPCKUE Pa3padOTKH.

[IpakTuueckas peanusanus 3tux uned npeynoxena [.C. JIbBOBbIM 1
C.10. I'ma3peBBIM KaKk OCHOBA Hayasia CTPYKTYPHO# MepecTPOHKH SIKOHOMH-
KM Ha OCHOBE CJICIYIOIIEI0 HOBOTO TEXHOJIOTHUECKOTO YKIAaa, TaK Kak
CTaHOBJICHHE U POCT HOBOTO TEXHOJOIMYECKOrO YKJIaga ONpeaessieT IJIo-
OanbHOE pa3BUTHE DKOHOMHUKH CTpPaHbl B OJvpKaillie ABa-TPH AECSATHIIE-
THS. )KH3H6HHLIﬁ IMUKJI TCXHOJOTNYCCKOTO yKnaL[a OXBaThbIBACT anMepHo
100-120 ner.

Kommiekec 0a3uCHBIX COBOKYITHOCTEH TEXHOJOTHYCCKH COMPSKCH-
HBIX TIPOM3BOJICTB 00pa3yeT AP0 TEXHOJIOTHYECKOTO yKiaaa. TeXHOJIOoru-
YecKre HOBOBBEICHHS (MHHOBAIIMOHHOE pAa3BHUTHE), YYaCTBYIOUIWE B
CO3aHUM TEXHOJOTMYECKOTO VYKIada, IMONYyYWId Ha3BaHUE «KIFOYCBON
¢dakTop». OTpacie, HTparomas BeIynIylo poilb B pacClpOCTPAaHEHIH HOBOTO
TEXHOJIOTHYECKOTO YKIIaja, ABJSIETCS €ro HECYIel OTPacibio.

B nm1060M 00111ecTBE, U HBIHELITHEE HE UCKITIOUCHHE, BCETra OCTaeTCs
MOTPEOHOCTH B JIFOASX 00pa30BaHHBIX, B ITUPOKOM CMBICJIE CJIOBa KpEaTHB-
HBIX, THUIIMATUBHBIX, THHOBAIIlMUOHHBIX, TBOp‘IECKI/IX, U UMCHHO UX JOJIX)KHA
TOTOBUTH crcTeMa 0Opa3oBaHUs.

VY3Kuit TEXHOIOTH3M U MTPO(HECCHOHATI3M — 3TO HE JTYYIINi crocod
JBIDKCHUSI B MTOCTKPU3UCHOM SKOHOMHEKe. [loueMy BO MHOTHX aMepHKaH-
CKHX TEXHOJIOTUYECKHX YHHBEPCHTETAaX B IITATE COCTOST IO3THI U XYIOXKHU-
ku? U modemy OusHec (3TO Bellb HE TOCY/IapCTBEHHBIC YHHBEPCUTETHI) TOTOB
TPaTUTh HAa UX colepkanue NeHbru? [103Thl U XyIOKHUKH BEAYT 3aHATHS 1O
MacTepCcTBy, T1ie OyayIine TeXHAPH 3HAKOMSTCS CO CIIOBECHOCTBIO, C ITOJ3H-
el u uckycctBoM. U oka3pIBaeTCs, 3TO 3HAKOMCTBO OJIarOTBOPHO BIHSIET HA
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nX M300peTaTenbCKue, KOHCTPYKTOPCKAE W MHHOBAIIMOHHBIE CIIOCOOHOCTH.
Oco06eHHO, KOTZ1a 3TH PabOTHI CBS3aHBI C IOATOCPOYHBIMHU IIPOTHO3aMH MH-
TETPAIOHHBIX MCCIIEIOBAaHNH 0 ONMIDKHEMY U JalbHEMY KOCMOCY, M 31€Ch
YHHUBEPCHUTETHI IPUBIIEKAIOT €IIIE U MUcaTeIeH-(paHTacToB.

@u3noIornueckuM 000CHOBAaHMEM 3TOTO SIBISIETCS aCHMMETPHS TO-
JIOBHOTO MO3Ta: IPUPOJA, KOT/a 3a/1aJla HaM J[Ba HOJTyIIapHs, yKe HAMEKHY-
J7a, 4To 00a JOIDKHBI paboTaTh. A COBpEMEHHBIE JIFOIH — JIEBOIIOJTYIIAPHbIE
OJTHOMEpHBIE PAIMOHAIIMCTHI, (PYHKIMOHEPHI, NparMaTuky. [IpaBoe moiyia-
pHe, 1o CyTH, y OOJNBIIMHCTBA M3 HAC HE 33/IeHCTBOBAHO, KPOME JIIO/ICH TBOP-
YecKHX, a BeAb MMEHHO OHO OTBEYaeT 3a HeBepOabHOCTh, BOOOpPaKEHUE,
HI033HUI0 ¥ HCKYCCTBO.

Hayxka 1 MCKyCCTBO OT CBOEro pOKACHUS M JO HAllUX JAHEU B3aUMO-
JEHCTBYIOT 4epe3 XyI0)KeCTBEHHbIE 00pasbl, TBOPUECKUE NMPHEMBI M Kpea-
THUBHOCTb. 1 ydeHbIH, 1 XyIOXXHUK BHINUT NIPEAMETHI CBOCTO HCCIICIOBAHNS B
OJTHOM M TOM XK€ OOBEKTUBHOM IPOCTPAHCTBE — B MHPE XyJOKECTBEHHBIX
o0pa3oB. Tombko 0TOOpa)karoT 3TH 00pas3bl MO-Pa3HOMY: KHCTBIO, HOTAMH,
(hopMyIoi WM ypaBHECHHEM.

OOGBIYHO XYIO0KHUK U MHKEHEP UCTIONIB3YIOT HEKOTOPBIE TEXHOJIOTHH,
SABJLIOIHUECA IPOAYKTOM HAaYKH U TBOPUCCTBA, HO IPUMCEHAIOT AJI1 PCIICHUSA
CBOMX KOHKPETHBIX 3a/iad. W JUIst KaXknoro coceacTByoIas 00J1acTh TBOpYe-
CTBa SABJISICTCA IPOCTO COKpOBHIlIHHHeﬁ I/II[Cﬁ, TBOPYCCKUX IPHUEMOB B3aHMO-
MPOHUKAIOIIUX NPH CO3JIAHUHM HOBOBBEJICHMI, KOTOpPOE HAllle OOIIECTBO eIl
HE MepeBapmiio M He OCO3HAJIO0, YTOOBI HAYYUTh JyMaTh, TBOPHTH U HCIOJb-
30BaTh 3TH UJIEH M TEXHOJIOTHH.

HNEPCIEKTUBBI B3AUMOJIEMCTBUSA PETUOHAJBHBIX
BAHKOB M TPOMBIIIJIEHHBIX PEANPUSATHIA
B IIEJISIX OBECIIEYEHUS] YCTOMYMUBBIX IAPAMETPOB
9KOHOMHUYECKOI'O POCTA
T.C. KonmsikoBa, E.B. KiroeBa

Poccuiickas 6aHKOBCKasi CHCTeMa JIBUXKETCS B CTOPOHY YKPYITHEHUS
W KOHUEHTpaluu Kanurtana. OJHOBPEMEHHO BO3PACTAaET YUCIO CPEJHUX U
KPYIHBIX OaHKOB M YMEHBILIAETCSl YHCIIO MEIKHX 0aHKoB. Tak 4To ke mpo-
M30UJET, e€ClIi TIOCTETICHHO perruoHaIbHbIe 0aHKW OyayT BBITECHEHBI OoJiee
KPYIHBIMH KOHKYPEHTaMH?

B atom cityuae, 6e3yciiOBHO, MIPOMBIIUICHHBIE TPEATIPUSTHS CMOTYT
oOpaTtuThest 3a (PUHAHCOBOW MOJIEPKKOHN K OoJiee KPYITHBIM MIpOKaM OaH-
KOBCKOTO pbIHKa. OnHAaKo, KaKk MPaBWIIO, Y KPYHNHBIX MHOTO(QMINAIBHBIX
0aHKOB CYIIECTBYIOT >XECTKHE TpeOOBaHUs, BKIIOYAIOUINE OOIIMPHBIA
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Ha0Op KpHUTEpHEB, KOTOPHIM JOJDKEH YIOBIETBOPSTH ITOTCHIMAIBHBIN 3a-
eMomK. IMEHHO peanbHbBIE NMPEANPHATHA UM HE BCETAA COOTBETCTBYIOT.
VYauTeiBasg TakXkKe TO, 9TO PEIICHHE O BbIAAade KpeAuTa MPUHUMACTCS IH-
CTaHIIMOHHO, OHO HE BCETAA SBISETCS OOBEKTUBHBIM. Kpome Toro, mms
YHU(HUKAIUN CBOMX OAHKOBCKHX INPOAYKTOB KpYIHBIE OaHKH pa3padaThl-
BaIOT CTAHAAPTHBIE IPOTPAMMBbI KPEIUTOBAHUSI C HETHOKUMH YCIOBHUSIMHU.

KoHKypeHTHBIMH NPEUMYIIECTBAMH PETHOHAIBHOTO OaHKa SIBIISIOT-
Csi: 3HAHWE KJIMEHTOB KOHKPETHOIO PErMOHA M UX MOTPEOHOCTEH; YCIYyTH,
OKa3bIBaeMble KIIMEHTaM, MEPCOHH(UIMPOBAHBI M aqalTHPOBAaHBI K IO-
TpeOHOCTSIM KJIMEHTOB; OAaHKH TOTOBBI KPEIWTOBAaTh Majble M CpeIHHE
npeAnpusTHs, GUHAHCOBOE IOJIOKEHHUE KOTOPBIX BPEMEHHO HECTAOWMIBHO,
HO UX aKI[MOHEPHI BIAJCIOT 3HAUUTEIFHBIM UMYILECTBOM, U €CTh IEPCIeK-
THUBBI Pa3BUTHUS IPEATPHSATHA.

CbanancupoBaHHOE pa3BUTHE 0AaHKOBCKOHM cuctembl Poccun Tpedy-
€T Pa3BUTHs PETHOHAJIBHBIX OAHKOB KaK HEOTHEMJIEMbIX 3JIEMEHTOB HaIHO-
HalbHOM OaHKOBCKOM cucrembl. HeOompmme OaHKHM MPOAOIDKAIOT
obecrieunBaTh MOJHOLEHHOE PAacueTHOE, KaCCOBOE M KPEAUTHOE OOCITYXKH-
BaHWE MAJbIX M CPEAHUX NPEINPHATHH Tak e, KaKk M WHIUBHIYaJbHbBIX
KiaueHToB. K ToMy jke Maible caMOCTOsITeNIbHbIE OaHKU BEIyT MEHEE pHc-
KOBaHHYIO IOJHMTHUKY, YeM IOpOi (uinansl KpynHeIX OaHkoB. [TosTomy
MOCJICIHUE C MO3HIMU Pa3BUTHS HAMOHAJIBHON OAHKOBCKOW CHCTEMBI HE
JIOJDKHBI PaccMaTpHBAaThCSA KaK albTepHATHBAa MallbIM KPEIUTHBIM yupe-
KJIEHUSAM B HEOOJIBIIIMX TOPOJaxX M HACEJICHHBIX ITyHKTaX.

[TorpebHOCTh B OAaHKOBCKHMX KpEOUTaX OIIYIIAETCS OCOOEHHO OCTPO
TIPEATIPUATHIME PEATBHOTO ceKTopa. [ B 3TOM CBsI3M KpaliHe Ba)XKHO, YTOOBI
pEeTHOHAJbHBIE KPEAWTHBIE OPTaHM3aIlMM, NPHOPUTETHBIM HAIIPaBICHHEM
KPEIUTOBAHHUS KOTOPBIX SIBJISIOTCS IPOMBIIIIEHHOCTh M APYTHE BEIyIIUe
CEKTOpa 3KOHOMHMKH, HPOJOIDKAIN CaMOCTOSTENFHO (YyHKIMOHUPOBATh HA
poccuiickoM GaHKOBCKOM PBIHKE.

Pemenne »Tol 3ajaud NPENCTABISIETCS BO3MOXKHBIM 110 JIBYM
HaTpaBJICHUSIM:

— MOJIEP)KKA PErHOHAIBHBIX OAHKOB, (MHAHCUPYIOUIMX TPEIIPHS-
THS PEATBHOTO CEKTOPa, CO CTOPOHBI TOCY/1apCTBa;

— TIOBBIIICHNE Ka4eCcTBA CTPATETHIECKOT0 MEHEKMEHTa CaMUX Kpe-
JIUTHBIX OpraHU3alnn.

[lepBoe HampaBieHHEe MOXKET OBITH PEANTN30BAHO IOCPEJCTBOM HPO-
BEJICHHUs AayKIMOHOB, KOHKYPCOB Ha pa3MELIEHHE TIOCYJapCTBEHHBIX
CPEACTB Ui AOKANUTANM3aLUU, MO3BOJSIOIIUX BBISIBUTH ACHCTBUTEIBHO
KHM3HECTIOCOOHBIE Majible OaHKH, SBILSIONIMEcs (UHAHCOBOW OMOpPOW JuIs
npeanpusTiid pernoHoB Poccun. TpeOyercst okazaTh aApecHYI0 HOAIEPKKY
HMMEHHO TaKMM KpPEIUTHBIM OpraHu3anusM. Takxke B KauecTBE ajbTepPHATH-
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BBl MOXKET OBITH PaCCMOTPEH BapHaHT YBEIUUYCHMS CPOKOB IJISI HapalliBa-
HUSI COOCTBEHHBIX CPEACTB OaHKaM HCCIIEyeMOH KaTeTOPHH.

PaccmaTpuBasi HampaBiIe€HHE IOBBIIICHUS KadecTBAa MEHEDKMCHTa
caMux 0aHKOB, CIIEyeT OTMETHUTH, YTO ATl MHOTHX PETHMOHAIBHBIX 0aHKOB
XapaKTepHa HEHOOIEHKA CTPATErn4ecKOro PHCKa, BCICACTBHE YETO OYCHb
4acTO MPAKTUKyeTCsT (POPMATBHBIN TOAXOA K CTPATETHUECKOMY YIIpaBiIe-
HUO. B 9TO# cBsA3M mpencraBisieTcsl KpaifHe akTyajabHOW pa3paboTka KOM-
IUIEKCa PEKOMEHJALUH 10 TOBBILEHUIO 3P ()EKTHBHOCTH CTPATErHYECKOTO
MEHEKMEHTA /ISl PErMOHAIBHBIX OaHKOB.

I'OCYJAPCTBEHHOE ®MHAHCHPOBAHMUE
KAK HHCTPYMEHT CTUMYJIMPOBAHUS MHHOBAIIUI
T.C. KonmbikoBa, E.A. MepansikoBa

[epexon x ynpaBiIeHNIO 3KOHOMHKOH B COOTBeTCTBIH ¢ KoHumenmu-
el JOArOCpPOYHOro COLMANbHO-IKOHOMUYECKOro pa3Butust Poccuu 1o 2020
T. TIpEeIIoaraeT cephe3Hble M3MEHEHNUS B (DMHAHCOBOM IIJIAHUPOBAHUH. DTO
Kacaercsl, B TIEPBYIO O4Yepellb, CO3IaHNI MEXaHM3MOB (DMHAHCOBOTO obec-
MIEYEHUs] CTAHOBJICHUSA U Pa3BUTUS HAllMOHAJIbHOM MHHOBAIMOHHOW CHCTe-
MBL. B 3THX YyCNOBHSX HEM30EKHBIM MPEICTABISETCS AaKTUBU3ALMS POJIU
rocyiapcTsa B (pMHAHCOBOM 00eCIieUeHHH HHHOBAIIMOHHOTO Pa3BHUTHSL.

OUHAHCOBOE CTUMYJIUPOBAHUE WHHOBALMH OCYLIECTBISETCS C IO-
MOIIBIO MIPSIMBIX ¥ KOCBEHHBIX METOJI0B Bo3eiicTBus. [IpenmymiecTBo koc-
BEHHBIX METOJIOB TOCYIAPCTBEHHOH IOJJIEPKKH 3aKITIOYAETCS B TOM, YTO
IIPY 3HAYUTEIBHO MEHBLIMX 3aTparax (10 CPaBHEHHIO C MPSIMBIM (DPHHAHCH-
pOBaHHEM) UMHU MOXKET OBITh OXBaueH OONBIIHN KPYr CyOBEKTOB MHHOBA-
LIMOHHOW JesiTenbHOCTH. Cpeai MHCTPYMEHTOB CO3JaHusl OJarompusTHRIX
YCIIOBUI /TSI IPUBJICYCHUS CPE/ICTB B MHHOBAIMOHHBIA CEKTOP 3KOHOMUKHU
MIPUCYTCTBYIOT TaKH€ MEpHI, KaK BO3MOKHOCTh YCKOPEHHOW aMOpPTH3alnu
OCHOBHBIX CPE/ICTB, Pa3BUTHE MEXAaHM3MOB CyOCHAMPOBAaHUS HAyKU U WH-
HOBAIMi, BBEICHUE HAJIOTOBBIX JILIOT, CO3/IaHUE CETH (OHIIOB BEHUYPHOTO
KaluTajga, 3aKOHOAATENIFHOE OOecHeueHHe 3aIluThl HHTEIUIEKTyalbHON
COOCTBEHHOCTH, CO3/IaHHE CETH HAayYHBIX MapKOB, OM3HEC-HHKYOaToOpoB U
30H TEXHOJIOTHYECKOTO Pa3BUTHSI.

Ha cerogmusimramii A€HP TOCYJapCTBEHHOE yYacTHE B MHHOBAIMOH-
HOW JeSITeNBHOCTH B BHJIE HEIOCPEICTBEHHOW (DMHAHCOBOW ITOJIEPIKKU
OCYILECTBJISIETCSI NPEUMYILECTBEHHO IIyTEM YCHIIEHHsS IPOrpaMMHO-
LIesIeBOro Meroia (MHAHCHpOBaHUs. B paMkax JaHHOTO HampaBlICHUS pea-
JIM3YIOTCS TOCY/apCTBEHHBIE MPOTPaMMBbI, KOTOpPBIE IPEICTABISIOT COOO0M
YBSI3aHHBII IO 3ajadaM, pecypcaM U CPOKaM OCYILECTBJICHHUS KOMILIEKC
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HAYYHO-HCCIIEAOBATEIBCKUX, ONBITHO-KOHCTPYKTOPCKUX, NPOU3BOICTBEH-
HBIX, COLMAJbHO-3)KOHOMHUYECCKUX, OpPraHU3alMOHHO-XO3SHCTBEHHBIX U
JOPYTUX MEpONpHUATHHA, obecrieduBaromuX 3()(HEeKTHBHOE PEIICHHE CHCTEM-
HBIX NPOOJIEM B 00JIaCTH rOCYJapCTBEHHOTO, 3KOHOMHYECKOTO, SKOJIOTHIe-
CKOI'0, COLMANbHOIO M KyJIbTypHOro pa3Butus Poccuiickoii Denepanui.
IMpn peanm3anuy MpoOrpaMMHO-IENEBOTO (PUHAHCHPOBAHMS pEIIACTCS IIe-
JBI KOMIUIEKC COIMANbHO-PKOHOMHYECKMX W OpraHM3al[MOHHBIX 3a/1ad:
MOJI/IEPKKA aKTyalbHBIX HANPABJICHUH HAYYHBIX MCCIIEIOBAHHMH, MOATOTOB-
Ka 110 HUM KaJIpOB, CTUMYJIMPOBAHUE y4acTHs HPOMBIIIJICHHOCTH B peau-
3aIUH pe3yJbpTaToB Hay4HO-HCCIIEA0BATEICKON u OTIBITHO-
KOHCTPYKTOPCKHX paboT, MOJKII0YEHHE Majoro MHBECTUIIMOHHOTO OM3HE-
ca K BBINOJHEHHIO TporpaMM. Kpome TOro, oTaenbHOE MECTO B CHCTEME
OI0/)KETHOr0 (PMHAHCHUPOBAHHUS WHHOBAIMH 3aHMMAIOT CIICIMAIN3UPOBAH-
Hble Hay4yHble (GOHIBI, Hamboyiee 3HAYMMBIC M3 KOTOPHIX — Poccuiickuit
¢doun ¢pyHmameHTanbHBIX HccaenoBannii (PODU) u Poccuiickuit Tymanu-
TapHbIi HaygHbId Gou (PTHD), puHaHCHpyIONIIie HA KOHKYPCHOM OCHOBE
B (opme TpaHTOB NpoeKTHl (hyHIAMEHTANBHBIX HCcleqoBaHHN. Takxke B
Poccun ¢ 1994 rona pynkmumonnpyetr @oHI COASHCTBHUS Pa3BUTHIO MAITBIX
(dbopM mpennpuATHii B HAyYHO-TeXHUYECKOH cdepe. B HacTosIiee BpeMs ¢
€ro MoMoIIbI0 peanusyercs moutd 20 mporpaMM MHHOBAIIMOHHOTO Pa3BH-
Tus. ExxeromHo (pMHAHCOBYIO MOIJCPKKY monydaroT Oosiee 2000 Manibix
HMHHOBAIIMOHHBIX MpeanpusTui u 6oiaee 1500 MONOABIX YUECHBIX.

Takum 00pa3om, AJIst JOCTHIKEHHS] YCTOMYHMBBIX MapaMeTpOB IKOHO-
MHUYECKOTO POCTa Ha OCHOBE Pa3BUTHs HHHOBAIIMOHHOTO MOTEHIMaa Gop-
MHUpYETCS M COBEPIICHCTBYETCS CHCTEMa TOCYAApPCTBEHHOW ITOJIEPKKU
WHHOBALMH, KOTOpasi HE TOJIKO oOeclieuuBaeT NpsiMoe (HMHAHCHPOBAHHUE
MIPUOPHUTETHBIX TPOEKTOB, HO M OOecreunBaeT OJaronpHsTHBIE YCIOBUS
JUIs1 CyOBhEKTOB MHHOBAIIMOHHON JIESITETbHOCTH.

OLIEHKA KOHKYPEHTOCIIOCOBHOCTH
OTEYECTBEHHOM PAKETHO-KOCMUYECKOW TEXHUKHA
HA OCHOBE ONPEJEJIEHUSI TIAPUTETA
MNOKYHATEJBHOM CIIOCOBHOCTH BAJIIOT CTPAH,
IPEJJIATAIOIIUX KOCMHUYECKYIO TEXHUKY
HA MUPOBOM KOCMUYECKOM PbIHKE
B.M. HoBukos

CooTHoOLIEHHE MEX/1y MNapUTETOM IOKYNATeNbHOM CHOCOOHOCTH
(TITIC) BamoT MPUMEHHUTENBHO K KaKOH—JINOO MPOMYKIMH (BUIYy TEXHHKH,
TOBapaM, yciIyramM) U OOMEHHBIM KypCOM BAaJIOT SBISIETCS IOKa3aTeleM
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[IEHOBOW KOHKYPEHTOCIIOCOOHOCTH ¥ HKOHOMHYECKOH 3(QeKTHBHOCTH
MIPEATIOKEHHS 3TOH MPOIYKIMH HA BHEIITHEM PBIHKE. UeM MEHbIIE COOTHO-
IICHHE 3THUX TOKa3arenel (Hampumep, py0./moI.), TeM BBIIIE KOHKYPEHTO-
CHOCOOHOCTH TOBAPOB OTEUYECTBEHHOTO MIPOHU3BOJICTBA.

[IIC — 3TO OTHOLIEHHE MEXIy ABYMs BaJTIOTAaMH Pa3HBIX CTpaH,
KOTOpPOE€ PAaCCUUTHIBACTCS HA OCHOBE MX IOKYIATEIbHON CIIOCOOHOCTH OT-
HOCHUTEJFHO OIpesieiieHHoro Habopa ToBapoB u yciyr. Ilo cBoedr dopme
MapuUTeT MOX0X Ha BAMIOTHBIN Kypc. OH IOKa3bIBaeT, CKOJIBKO €AMHUI Ba-
JIFOTHI OJTHOM CTpaHbl HEOOXOIUMO JUIsl TOTO, YTOOBI KYIHTh Takoe e KO-
JIMYECTBO TOBAPOB M YCIYT, KAKO€ MOXXHO KYyIHUTh Ha €IUHHUILYy BaJOTHI
JpYroi CTpaHbl B 3TOU APYroi CTpaHe.

B npakTHke MEXIyHapOAHBIX COMOCTaBICHUN OTCYTCTBYET €IUHAs
METOJMKa pacyEToB MTapUTeTa BAMIOT. B 3aBHCHMMOCTH OT Lieneil nccnenosa-
HUSI TTAPUTET OLCHHWBACTCS JIMOO IO TOJIHOH «KOpP3WHE» TOBApOB W YCIYT,
6o 1o Hanbosee SIPKOMY IPEACTABUTENIO PacCCMaTPHUBAaEMON COBOKYITHO-
cTH (KOP3UHBI).

Tak, mHampumep, [IIC pyOms x mommapy 1o pakeTaM-HOCHTEISIM
(PH) ompenemsuicss Kak COOTHOIIEHHE CTOMMOCTH BBIBOJA KT TOJE3HOI
Harpy3Kd Ha HHU3KYIO OKOJIO3EMHYIO OpOMTY OTEUECTBEHHBIMHU M 3apyOexk-
HeiMU PH Tsbxenoro, cpejHero u Jerkoro KjiaccoB C MOCIEAYIOIIUM yCpea-
HeHueM mnonydeHHbIX 3HadeHuid. [Ipu Beruncnenun I[IIIC mo nBurarensm
HCTIONB30BAINCh COOTHOLICHUS TaKUX MOKa3aTeleil Kak CTOMMOCTh €UHU-
1[I MacCCHI IBUTATENS ¥ CTOMMOCTh €IUHMIEI TATH aBurarend. [Ipu onpene-
nernu [1TIC BamOT 1O CITyTHUKaM JUCTaHIMOHHOTO 30HMPOBAHMS 3eMIIH
(A33) cpaBHUBAIHUCH CTOMMOCTH CHUMKOB OJTHOT'O KBaJIPaTHOT'O KHJIOMETpa
3eMHOI1 ITOBEPXHOCTH, TOJIyYSHHBIX POCCHHCKUMH U 3apyOeKHBIMH KOCMH-
yecknmu ammapatamu (KA) /133, a mo crmyTHHUKaM CBSI3HM — CTOMMOCTH
apeH[Ibl OTHOTO TPAHCTIOPAEPA.

3HaveHWe MapuTeTa BAIIOT VI HAIINX HKCIUTyaTUPYEMBIX B HAacCTO-
siee Bpemst PH Tspkenoro, cpenHero u jierkoro kiaccos B 2,3—3,6 pasa
HIDKE OQHIIMAJIBHOTO OUPKEBOTO Kypca, YTO MOJATBEPIKAAET X KOHKYPEH-
TOCTIOCOOHOCTh HA MHPOBOM pBIHKE 3amryckoB KA.

B knacce msoxensix PH nocurens CIIA «®ankon-9-Heavy» tecHuT
poccuiickyto PH «Anrapa-5». IIIIC, BbIUMCIIEHHBII IIyTeM CpaBHEHHS CO-
OTBETCTBYIOIIMX TOKa3aTenel 3Toi mapsl (B ycnmosusx 2012 roma), momy-
yuics paBHBIM 26,8 pyOmsiM 3a poiuap, 4ro Jmimbs Ha 16,6 % Hibke
OUpXKEBOTO Kypca.

CpaBHUTENBHBIA aHAIN3 CTOMMOCTH T'OJOBOW apeHAbl OTEYECTBEH-
HOTO U 3apy0OexHoro TpaHcnoHaepa KA cBsi3u 1 pacu€Thl MOKa3bIBaIOT, YTO
[IIC B obxacTy npenocTaBiIeHus B apeH/ly CITyTHHUKOBBIX PETPaHCISITOPOB
(c yueTom KayecTBa, MOITHOCTH U MPOHU3BOIUTEIBHOCTH TPAHCIIOPAEPOB) B
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yenmoBmsix 2012 ronma cocraBisier ~ 13,8 py0Oust 3a gommap. B 2003 roxy on
ObLT paBeH 6,7-7,8 pyomsam 3a moyutap. Takum 0Opa3zoM, IMEET MECTO TCH-
JEeHIUs COMDKEHUS MOKYMaTeNFHON COCOOHOCTH pyOust U moiiapa B 00-
JIACTH CPEICTB KOCMUYECKOW CBS3M, YTO TOBOPHUT 00 ycHJICHHH OOpHOBI Ha
KOCMHYECKOM PBIHKE W HaaW4yuu y Poccum maHCOB Ha 3aHATHE B HEM JI0-
CTOMHOIO MecTa.

[Monyuennoe 3HayeHue napurera BaroT 1o /33 B Tpu pasa Hibke
OUpPXKEBOTo Kypca. ITO TOBOPUT O TOM, 4TO Poccusi MOXeT Mpou3BOAUTH
KA /133, ciocoOHbIe KOHKYPUPOBATh C 3apyOSKHBIMU 00pa3liaMH.

Pacu€rbl mocTpoeHbl Ha NpeaBapUTENbHBIX HMCXOIHBIX JIAHHBIX, TO
€CTh MOTYT OBbITh NOABEPTHYTHI COMHEHUI0. OHAKO OHM (POPMHUPYIOT CKJIa-
JIBIBAOIIUICS BPEMEHHOM TPEH/I.

OCOBEHHOCTH OHEHKHN KOHKYPEHTOCIIOCOBHOCTH
TOBAPOB 1 YCJIYT HA PBIHKE KOCMUYECKOW CBA3U
E.B. [Tobupyxuna, M.B. JloBunHCKas

Hanmume cumiibHOrO KOHKYPEHTHOTO BIIMSIHHS CBHICTEIBCTBYET O
3HAYUTEIHHOM Pa3BUTHM PHIHOYHBIX OTHOIIEHHM U O 3pEJIOCTH OTPaciu U
¢dopm OuzHeca. B psime ceKTOPOB KOCMHYECKOTO phIHKA CIIOKHIACH JIOCTa-
TOYHO OCTpasi KOHKypeHuus. Ha naHHBIIT MOMEHT KOHKYPEHTOCIIOCOOHOCTh
TOBAapOB M YCIIYT B PAKETHO-KOCMHUYECKON ITPOMBIIIJICHHOCTH BEChMa JKeCT-
ka. [IpumeHeHne OOJBIIMHCTBA COBPEMEHHBIX METOAMK B OIIEHKE KOHKY-
PEHTOCIIOCOOHOCTH KOCMHUYECKHX MPOEKTOB W MPOTpaMM, TOBAPOB M yCIYT,
3a9aCTyI0 HEBO3MOXKHO. DTO XapaKTepH3YeTCsl «3aKPBITOCTHIO» PHIHKA, T.€.
HaJIMYMEM OIPEIeJICHHOTO KOJMYeCTBa NMOTpeOUTENel, TEXHHUECKOH CII0XK-
HOCTBIO TOBApOB, OJIMTOMOINCTHIECKUM XapaKTepoOM KOHKypeHIuH. B 3Toii
CBSI3M Ha KOCMHYECKOM pBIHKE IMPUEMBI M CTpaTerusi KOHKYPEHIIMH WHasl,
YeM Ha PBIHKE YUCTON KOHKYPEHIMH. 31eCh NMPHUCYTCTBYET MOIUTHYECKUI
¢axtop, Gakrop IBOWHOr0 Ha3Ha4YEHHs, 00S3aTENLHO TPUCYTCTBYET rOCy-
JApPCTBEHHOE PETYJIHPOBAHUE.

OpHako Ui OIEHKH KOHKYPEHTOCIIOCOOHOCTH TOBApOB U YCIYT pa-
KETHO-KOCMHUYECKOH NesTETbHOCTH HEOOXOIUMO COIOCTaBHTH IapaMeTpHl
AHATM3UPYEMOTO H3JACTHSI M TOBapa-KOHKYPEHTa C YPOBHEM, 3aaHHBIM
MOTPeOHOCTHIO 3aKa34MKa, a 3aT€M CPAaBHHUTH ITOJyICHHBIE MTOKa3aTeIn. Tak
Kak 3a 0a3y cpaBHeHHs OepE&rcs KOHKpeTHas INOTpPeOHOCTh 3aKa3umka
(YacTHOTO WM TPEIIPHUITHSI-3aKa3dlKa), BO3SMOXKHO COIIOCTaBICHHE M He-
OJTHOPOJIHBIX TOBApOB, MOCKOJIBKY OHH IPEJCTABIAIOT COOOM TOJIBKO pas-
JIMYHBIE CTIOCOOBI YJOBIETBOPEHHS OJJHOH M TOMU K€ MOTPEOHOCTH.
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IIpn 3TOM TOPAROK OIEHKH KOHKYPEHTOCIIOCOOHOCTH BBITISIAUT
CIIEAYIOMMM 00pa3oM: IIEPBOHAYATBHO OIpPEACIACTCS H3ACIHE PAaKETHO-
KOCMUYECKOH TEXHHKH, Al KOTOPOTO MPOBOAUTCS OIIEHKAa KOHKYPEHTO-
CHOCOOHOCTH, IO HECKOJIBKUM 3KCHEPTHBIM OLleHKaM. Ha ocHOBe M3ydeHus
PBIHKA U TpeOOBaHMH 3aKa3YMKOB OIPENEIACTCS MEPEICHb TEXHHUECKUX U
SKOHOMHYECKHX MapaMeTpOB, KOTOPbIe OyAyT MCCIENOBAaThCA. 3aTeM Mpo-
BOJIUTCSl CPaBHEHHE II0 KaKJIOW TIpyIIe MapaMeTpoB, T.C. BBIICHSETCS,
HACKOJIBKO KayKABIH MapameTp H3Jelus OJM30K K MapaMeTpy HOTpeOHOCTH.
Ha ocHOBe eJMHUYHBIX MPOBOAUTCS IOJICYET IPYIIIOBBIX MTOKA3aTelNeH, BbI-
paKaOUMX B KOJMYECTBEHHOW (OpMe pa3inyhe MEXAY OLEHHBACMbIM
TOBAapOM W MOTPEOHOCTHIO. B MTOTE paccyuThIBacTCs MHTErpaIbHBIN ITOKa-
3aTenb, KOTOPBIM MpeacTaBiIsieT coO0M YUCIEHHYIO XapaKTepPUCTUKY KOHKY-
PEHTOCIIOCOOHOCTH ~ AaHANM3WPYEeMOTOo  TOBapa IO BCEM  TIpyIIaMm
IapamMeTpoB.

METOAWYECKHUE MOJIOKEHU S ONPEAEJEHUS ITEHBI
HA TIPOJAYKIHUIO U YCJAYTH KOMMEPYECKOMN
KOCMMYECKOM JEATEJbHOCTH
E.II. [Ipoxoposa, M.K. ActadpeBa

VYcTaHOBIIEHUE LEHBI U OCHOBAaHME ILICHOBOM IIOJUTUKU — CYILE-
CTBEHHBIE 3JIEMEHTHI MAPKETHHIOBOIl AEATEIBHOCTH JI000TO MPEaNPHUITHS,
B TOM 4MCJIE INPEANPUATUI PAKETHO-KOCMUYECKOM IIPOMBILIIIEHHOCTH. B
3HAYUTENBHON CTENEHU OT LEHBI 3aBUCAT JOCTUTHYTBIE KOMMEPYECKHE pe-
3yNbTaThl AEATENLHOCTH U NPEANPHUITHS U OTPACIU B LEJIOM, & TPaMOTHAs
LIEHOBas IIOJIUTUKA Ha JOITUE TOJbl ONPEAEIeT NO3UIUN NPENIPUATHS KaK
Ha BHYTPEHHEM, TaK U Ha BHEIIHEM pbIHKe. Kak npasuiio, neHa npogyKuuu
WIN YCITyT'H CBUJIETENBCTBYET O €€ KOHKYPEHTOCTIOCOOHOCTH M 3aHUMaeMOit
MpeJNpUsATHEM NO3UIUH Ha PHIHKE.

IIpu BBIXOJE OTpaciu Ha MUPOBOM KOCMUYECKUI PBIHOK BO3HUKAET
HEOOXOIUMOCTh YCTaHOBJIEHUS MUPOBOH LI€HBI, 0OBEKTUBHO OTpakaroiiei
CTOMMOCTb TOBapa WJIM YCIYI'M U XapaKTEPU3YIOIIECHCs CIENYIOMMU IPU-
3HAKaMU: LIEHA, [10 KOTOPOM OCYIIECTBIAIOTCS KPYIIHbIE HKCIIOPTHBIE U UM-
MOPTHBIE CHENKH HA YCIOBHAX, OOBIYHBIX AJIS OONBIIMHCTBA TOBAapHBIX
PBIHKOB; 1I€Ha, UCIOJb3yeMasl B PETYJISIPHBIX CHEJIKaX HAa BaXXHEUINUX PbIH-
Kax; LICHa TOBAPOB B TAKUX CHEJIKAaX, IUIATEXH 110 KOTOPBIM BEAYTCS B CBO-
00/1HO KOHBEPTHPYEMOH BaITIOTE.

Heo6xoanMo y4nThIBaTh, YTO LIEHOBas KOHKYPEHIUS HA MHPOBBIX
PBIHKaxX OrpaHu4eHa.

335



E€ cnepxuBaeT BHEIIHASA MONMTHKA OTACIBHBIX T'OCYNApCTB, MEX-
JTyHApOAHBIX KOHILIEPHOB M OPTaHNU3aINH.

ITpu dhopMupoBaHUM LIEH YIUTHIBAIOTCS OCOOEHHOCTH OTPACIH U OT-
pacieBble TO3UIMN MPEINPHUITHS, XapaKTEPUCTUKH TOBAapa M €T0 MOJIOXKe-
HHE Ha PBIHKE, M3ACPKKH IPOU3BOJCTBA, PHIHOYHAS MOIMUTHKA OTPACIH,
TICHXOJIOTHSI MOTpeOuTene 1 MHOXKECTBO APYTHX (DAKTOPOB.

OCOBEHHOCTU BHEJPEHUS ABTOMATHU3NPOBAHHBIX
HUHO®OPMAILIMOHHBIX CUCTEM YIIPABJIEHUS
HA NPEJNPUATUAX KOCMHUYECKOM OTPACJIN
B.M. Pomanog, A.1O. Ky3ueroBa

B coBpeMeHHBIX YCIOBHUAX OJHIM M3 OCHOBHBIX HAIPaBJICHUH JaiTh-
HeHImero pa3BUTHA NPEANPHUSITANR KOCMHUYECKOW OTPAciy MPHU3HAHO BHE-
peHHe TIPOTPECCHBHBIX HH(POPMANMOHHBIX CHCTEM, B TOM YHCIE
ABTOMATH3MPOBAHHOW MH(POPMAIMOHHONW CHCTEMBI YIIPABICHUS TIPEIIPH -
tueM (AMCVYII). Panee manHOW mpobiiemMe HE yOEIBIOCH JOJDKHOTO BHU-
MaHHs, YTO TPHUBEIO0 K CYIIECTBEHHOMY OTCTaBaHUIO OTCUYCCTBCHHBIX
opraHu3anuil KOCMUYECKOM OTPACIu B 3TOM HaIllPaBICHUH.

Hewns0exxHOCTh nepexoja Ha HOBbIE METOJbI OpraHU3alUK paboThl,
OCHOBAaHHBIC Ha MapajlICIbHOW pa3pabOTKe W B3aUMOJNCHCTBUU CICIIHATIH-
cTOB (CHAa0KEHIIEB, 3KOHOMHUCTOB U Jp.) IIPH pa3paboTKe JOKYMEHTAllUX Ha
HU3Jeaue, CTAHOBUTCS BCE 00Jiee OUEBUIHOMA.

Buenpenue equnoit ACYII no3BosUT peluTh psl BaXKHbBIX 3a/1a4:

— OpraHM3anys COBPEMEHHOTO TUHAMUYHOTO KOHKYPEHTOCIIOCOOHO-
TO MPEIIPHUSATHA C ITOJHBIM IUKIOM MPOCKTHPOBAaHUS U IIPOU3BOICTBA OCO-
00 CIIOKHOH HAYKOEMKOH MPOIYKIIUH;

— YeTKO IDTAHUPOBATh M YYUTHIBATH 3aTPAThl, B pE3yIbTaTe Yero
pacxol CpeACTB YAACTCsl MUHUMHI3UPOBATD, IIPEAYIIPEKIast Iepepacxo;

— opranu3oBath 3(Q()EKTUBHYIO CHCTEMY YIPABJICHUS KOHTPAKTHOM
(OTOBOPHOIT) AEATEIBHOCTHIO;

— TIOBBICUTH CKOPOCTh U Ka4€CTBO TIAHUPOBAHMSI POEKTOB;

— OMepaTUBHO KOHTPOJIHMPOBATH COCTOSTHUE UCTIOTHEHHSI POEKTOB;

— CHU3UTH TPYAOEMKOCTh TMOATOTOBKH M OOpaOOTKH JTOKYMEHTOB,
HCKITIOYUTH TyOIUpOBaHUE BBO/IA JAHHBIX;

— MIOBBICUTh KaY€CTBO U OMNEPATUBHOCTb aHaJIU3a Pe3yJbTaTOB JEs-
TEIbHOCTU NPEIIPUITHS.

B npomeccax co3maHus W pa3BUTHA MMOJOOHBIX MPOM3BOJICTBEHHBIX
KOMIUIEKCOB 3HAYUTENIbHBIA MHTEpEC NPEACTAaBISIIOT BOINPOCHI MOMCKA OI-
TUMAIIbHBIX IyTed MOCTPOCHUS WHTETPUPOBAHHBIX CHCTEM YIIPABICHHUS
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npeanpuATHAMA. Llenbo HACTOSIMIEro JOKNaaa SBISETCA ONpPEIeIeHUE OC-
HOBHBIX TIPHHIWIIOB ITOCTPOCHUS M OPTaHM3allMd Ha TPAKTHKE CHCTEMBI
YIpaBICHUS MPOCKTAMH B IIPOSKTHO-OPHEHTHPOBAHHBIX CTPYKTYypax.

BOITPOCHI YIIPABJIEHUSA
UHHOBAILIMOHHOM JEATEJBbHOCTBIO B YCJIOBUAX
PE®OPMUPOBAHUSI THHOBALIMOHHOM CUCTEMBI
PAKETHO-KOCMHUYECKOM MPOMBIIIJIEHHOCTH
B.B. Tepemenko, M. A. [Iyoununa, E.I'. Kpuye

Pacnopsxenuem  IlpaButenbctBa Poccuiickonn ®Pepepauuu  oT
08.12.2011 Ne 2227-p «OG6 ytBepxiaeHun CTpaTeruul HHHOBAI[IOHHOTO
passutus Poccuiickoit @enepannu Ha epuox 1o 2020 romay» chopMyHpo-
BaHa HEOOXOAWMOCTb KOPPEKTHPOBKH IIPOBOJMBILICHCS 10 HACTOSIIETO
BPEMEHH NOJWTHKH B cepe MHHOBAIMH, CMEICHUS aKIIEHTOB C HapaIlu-
BaHMA OOMMX OOBEMOB MOJICPKKU IO BCEM COCTABISIONINM HAIMOHAIb-
HOW MHHOBAallUOHHOW CHUCTEMBl Ha pEIICHHE KPUTHYECKHX IS
WHHOBALMOHHOTO PAa3BUTHS IPOOIIEM.

B 2012 roay B pamKax yka3aHHOW cTpareruu pacnopsbkenuem Ilpa-
ButenbscTBa Poccuiickoii denepanuu ot 28.12.2012 Ne 2594-p yTBepKaeHa
Tl'ocynapctBennas nporpamma Poccuiickoit @enepanun «KocMmuueckas ae-
sitenbHOCTh Poccuu Ha 2013-2020 roasi», B KOTOPYIO BKIIIOYEHA MOAMPO-
rpamMa «Pa3BuTHe pakeTHO-KOCMHYECKOM mpombliiuieHHOCTH (PKIT)».
Peannsanus rocygapcTBeHHON HpOrpaMMbl HalpaBiI€HA Ha YIOBIETBOpE-
HHE TOTPeOHOCTEH CTpaHbl B pe3yibTaTaX KOCMHUYECKOH JESTENbHOCTH,
(opMupoBaHue OIArONPUATHOIO MMHIDKAa M MO3WIMOHHMpoBaHue Poccum
KaK CTpaHbl BHICOKMX TEXHOJIOTHH C 1IeJbto 3aKkpemieHus: Poccuiickoit de-
Jepaly Ha MUPOBOM KOCMHUYECKOM PBIHKE.

B cBs3u ¢ nocraBnennsiMu [IpaBurensctBoMm Poccuiickoit @enepa-
UM 337ja4aMy TI0 peOpMHUPOBAaHUIO MHHOBAIMOHHOM cucteMsl PKII u me-
pexony Ha TIEpelOBBIC TEXHOJOTWYECKHE NPUHIMIBI €€ OpraHu3aluu
BO3HMKaeT HEOOXOIMMOCTh (OPMHUpPOBaHMs HOBOW OTpacieBoil nHdopma-
IUOHHO-aHAJUTHIECKOH CHUCTEMBI YNPaBICHUS HMHHOBAIIMOHHOHN JEATENb-
HocThiO (manmee — OCY UJI), OCHOBBIBAIOIICHCS Ha YETHIPEX OCHOBHBIX
Hay4HO-HMCCIIEIOBATENbCKUX W HHPOPMAITMOHHO-AaHATIUTHYECKUX OJI0KaX
(OCHOBHOI1 ypOBEHbB):

1. HHOBaIIOHHBIE HAyYHO-TEXHUYECKUE PEIICHUs] B KOCMUYECKOU
JESITeNbHOCTH.
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2. VIHHOBaIlMOHHBIE TPON3BOJICTBEHHBIE TEXHOJIOTHH, OOecreynBa-
IOIIME pean3alyi0 WHHOBAIIMOHHBIX HAyYHO-TEXHUYECKUX PEIICHUI KOC-
MHYECKOU JESITEIbHOCTH.

3. IIporpaMmbl HMHHOBAaIMOHHOTO DPAa3BHTHS HWHTETPUPOBAHHBIX
CTPYKTYp U caMOCTOSITeNbHbIX npeanpustuii PKII.

4. OrpacneBass WHPOPMAINOHHO-TIONCKOBAs CHCTEMa YIPaBICHUS
MHHOBAI[MOHHON JEATENIbHOCTRIO, B paMKaX KOTOPOHl oOCyIiecTBIseTcs
cOop, y4eT u aHaJIu3 ToKa3aTeNneil OIEHKH COCTOSHUS U JTUHAMHUKH Pa3BH-
tus opranusanuii PKII B oTpacnu B neiaoMm, B TOM 4HCiI€ B UaCTH MOKa3aTe-
el (MHOUKATOPOB) HMHHOBAIMOHHOTO pAa3BUTHS W HWHTEIUIEKTYaIbHON
COOCTBEHHOCTH.

Crnenyronm ypoBHeM paspabateiBacmoit OCY U] sBisercs mpea-
JlaraeMblil K CO3aHHI0 OTpacieBod MHHOBAaMOHHBIN HeHTp PKII, Bkmtoua-
IOIIMHA BeAYIIUX CHELMAINCTOB OPraHU3alUil, ONMpedEeNIEeHHBIX B Ka4eCTBE
TOJIOBHBIX Hay4HO-HccienoBaTenbckux oprannzanuii (I'HMO) PKII Ilocta-
HoBieHueM lIpaBurensctBa Poccuiickoit denepauuu ot 22 urona 1998 r.
Ne 819-31, u nmpoBenennsle nmpuka3zoM Pockocmoca ot 22 mexadps 2011 r.
Ne 232 JICII yTo4HEeHHSMH WX HaMMEHOBaHWH, (GYHKIHMU W 3a7ad (B TOM
YHclIe HAayYHO-TEXHHYECKOI'O CONMpPOBOXAeHUs), a uMeHHO: PI'VII «llen-
TpaJbHbIN Hay4HO-UCCIEA0BATENbCKUM HHCTUTYT MaIMuHOCTpoeHus», ['HL]
P® —®I'VII «MccnenoBatensckuil nenTp umenn M.B. Kengsima», ®I'YII
«Opranmsanusa «Araty, OKII «Hay4dHo-ucnBITaTeNbHBIN LEHTP PaKEeTHO-
KocMHuuecKoil mnpombiieHHocTH», DI'YII «HayuHo-mpon3BOACTBEHHOE
oovenuHenne «Texnomamy, OAQO «Poccuiickas KopHopamusi paKeTHO-
KOCMHYECKOTO TPHOOPOCTpOeHUST M HMHGPOPMAIMOHHBIX cuctem», OAO
«Kommnozur».

OTMeTuM, 4YTO B3aMMOCBSI3b JJIEMEHTOB OCHOBHOTO M CPEIHEro
ypoBHeid OCY U]I ocyuiecTBiisieTcss HA OCHOBE U B paMKax HOPMAaTHBHBIX
JOKYMEHTOB U METOAMK, ONPEIEIAIOMINX NOCIEeI0BATENBHOCT JEMCTBUI U
IporeIypsl cOOpa MCXOMHBIX JAaHHBIX, PacYETOB IOKas3aTenel (MHAMKATO-
POB), UX MOHHUTOPHHIA, MIPOTHO3UPOBAHUSA M BEAECHUS COOTBETCTBYIOIIMX
0a3 paHHbIX 110 3aKkperuieHHbIM 3a [HNO HanpaBieHusM.

Ha Beiciiem yposHe ynpasienus OCY N/l Pockocmoc ocymiecTBis-
eT (YHKIUU KOOPIMHAIMK NESTEIHHOCTH OTPACIIEBOTO WHHOBAIIMOHHOTO
nerrpa u 'HUO B cdepe ux OTBETCTBEHHOCTH B IENAX JOCTIDKEHHUS OCY-
LIECTBJICHUS MEPOIPUATUIl MO peanusaluy noamnporpamMmmsl «Passutue pa-
KETHO-KOCMUYECKOH MPOMBIIUIEHHOCTH» [ 0CylapCTBEHHON MNpOorpaMmbl
«Kocmuueckas nesrenbHocTs Poccuny. B xauectBe pe3ynbraroB (QyHKIH-
OHMPOBaHUs 0003HAUYECHHOH cHCTEMBI PockocMOC MOKET HOITydaTs:

— CBEJICHHS B OTYETHYIO JOKYMEHTAIUIO O BBINOJHEHUH U IIPOTHO3E
BemonHeHnss HUOKP, denepanbHbIX 1eneBbIX nporpamm, ['ocymapcTBeH-
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HOM mporpammbl Poccuiickoit ®@enepanun «Kocmuueckast AeATE€IbHOCTh
Poccun ma 2013-2020 romsr», mommporpaMMmel «Pa3BUTHE pakeTHO-
KocMu4ecKkou npomsbliieHHoctu» 1 o PKII B nenowm;

— BBUIBJICHHE HEOOXOIUMOCTH M OCHOBAHUE JUIA NIPUHSITUS PEIICHUH
10 YIIPABJIEHUIO HHHOBALIMOHHOM fesTenbHocThio PKII;

— ONEPATHBHBIC CIIPABKY M aHATUTHYECKHE MAaTCPHAIIbI.

3anaueil PockocMoca B ycioBHSX peOpMUPOBAHUS MHHOBAIIMOH-
Hoii cuctemsl PKII sBisiercst obecnieuenue co3nanus OCY U]l u Hanmaxwu-
BaHHe A(P(EKTUBHOTO B3aUMOAEHCTBHUS BCEX COCTABISIOIIMX 3JIEMEHTOB
CHUCTEMBI C LIEJIBI0 YNPaBJICHUs] pa3BUTHEM MHHOBAIMOHHON AEATENBHOCTU
B OTpaciH.
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