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INIEHAPHOE 3ACEJAHUE

IIYTb B KOCMOHABTDI.
HNCIBITAHUE BAJVIMCTUYECKOI'O CITYCKA
b.B. BoabiHoB

B nepBsIit 0Tpsix KOCMOHABTOB s ObLT 3auncieH B Mapte 1960 r. B aT0 e Bpe-
M5 B OTpsl KOCMOHaBTOB Obutn 3aumcieHsl 0. [arapun, B. beikoBckuii, A. Hukosa-
e, I1. [TonoBuy, I'. Turos, A. Jleonos, B. Komapos u apyrue.

Menkomuccusi Oblta Oojiee yeM cTporas M MpojaoDKuTenbHas — 40 cyTok.
TpeboBaHust K 340POBBIO TPENBIBISUIICH Ype3BbIYaiiHO k&cTkue. JlocTaTouHO cKa-
3aTh, YTO U3 ISITH BOCHHBIX JIETYNKOB, MPUOBIBIINX BMECTE CO MHOI, 0TOOpann TONb-
KO MEHS.

Cypnokamepa — OIHO M3 CaMbIX TPYJHBIX UCHBITAHUN B KM3HM KOCMOHABTA.
B 3amKHYyTO# Kamepe o4eHb HEOOIBIIOro 00BEMa, I'/Ie MOKHO TOJIBKO BCTATh € Kpecya
WIN K€ TONYOTKHHYThCA B HEM IUI CHA, HYXXHO ObuIo mpoBectd 10—15 cytok mpm
MIOJTHOM 3BYKOHM3OJIIIMU, SKPAHUPOBAHUM OT MarHUTHOTO IOJS (TOJICTHIM METauIn4e-
CKUM KOPIIyCOM OapoKamepbl), CBETOM3OJISLHH (CBET — TOJBKO MCKYCCTBEHHBIH, HII-
JIFOMHHATOPBI CHapY’KU 3arTyIICHBI) U MOJHOW M30JIALUH TI0 Fa30BOMY cocTaBy. JleHb
pacricat 1o yacam rpadukomM pador.

[Tono0OHBIE UCTIBITAHKS TPOXOJUIM M aMEPUKAHIBL. Y HEKOTOPBIX U3 HUX CIY-
YaJuch NCUXUYECKHUE CPBIBHI yke Ha 2—3 cyTku. B Poccuu nepBeIM mporien cyproka-
Mmepy B. BeIkoBckuid, BTopeIM — 5. Benen 3a HaMu 3TO MCIIBITaHNE BBIAEpKaia O00Jb-
m1ast yacTh oTpsiAa. Hu 1u1st Koro oHO MpocThIM HE OBLITO.

B sHBape 1969 r. ¢ xocMonpoma BallkoHyp cTapTOBajd KOCMHYECKHA KOpadIib
(KK) «Coro3-5»: komaHmup xopabist — si, Oopturmxkerep A. EmmceeB M KocMOHaBT-
uccnenoBarens E. XpyHoB. /JIném panpire Ha opouty Beimen KK «Coro3-4y», munoTu-
pyemsriii B. IllatamoBeiM. 16 stHBaps BIiepBBIC B MHpPE Ha OPOUTE COCTHIKOBAIHCH JIBa
KK. Buepssie 65110 He Tonbko 3T0. E. XpyHoB u A. EnnceeB gomkHBI ObUIH TEpEHTH
n3 KK «Co103-5» B KK «Coro3-4» gepe3 oTKpbIThIN KocMoc. [lepexos ocymecTBisics
MepeMeIeHHeM 10 TIOPYYHSAM C MOMOIIBIO TOJIBKO PYK M B YCJIOBHSAX HEBECOMOCTH.
Bcé 6put0 Ha cHIBHEHIIEM SMOLMOHAIBHOM HANPSKEHUH, NPEIeIbHOM BHUMAHUU U
cobpaHHOCTH.

BosMoxkHOCTH [T TIepexofia ObUIM KpaifHe orpaHHYeHBL. Boiinsg B OBITOBOMA
orcek KK «Coro3-4» Ha ummaHOM Kabene (dane), E. XpyHOB nepecTbIikoBai ero aiex-
Tpopa3zbEMBI M, TaKUM 00pa3om, aan BosMoxHocTh A. Enmnceey nepeiitn B KK «Co-
103-4» Ha TOM ke (ae.

17 suBaps KK «Coro3-4» yxe ¢ B. Illaranossivm, E. XpyHoBemm u A. Enucee-
BbIM ycrnemHo npusemnmics. S ocrancs oguH B KK «Coro3-5», nmocagka KoToporo
6puta HameueHa Ha 18 sHBaps. Huuro He mpenBemano aBapuitHON cutyaru. S copu-
E€HTHPOBaJ Kopabib AJIs €X0/1a ¢ OpPOUTHL, TOPMO3HAS IBUTATENIbHAS YCTAHOBKA BBIIA-
Jla B HY)KHBIH MOMEHT HEOOXOIMUMBIN TOPMO3HON MMITyNbC. OTaenmics OBITOBOM OT-
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cek. OxHaxo, oTaeneHus ciryckaemoro ammapata (CA) oT mpubOpHOTO OTCeKka (BMecTe
C IBUTATEIHHON YCTaHOBKOM) He mpousornuio. Kopabms yecrpemuiics k 3emie. B moT-
HBIX CJIOSX aTMoc(epsl, BCIEICTBHE a’pOJAMHAMUYECKOr0 3(deKTa, Hadaaoch ero
BpameHre. [TombITku CTa0MIN3NPOBATh ammapar B HY)KHOM ITOJIOKCHHUH TIPHBOIFIII
JIIIB K KPaTKOBpEMEHHOMY 3 deKTy.

51 KaKk ucHbITaTeNlhb KOHTPOJIMPOBAI MPOUCXOsIIee Mo IprudopaM U HILTIOMHU-
HaTtopaM M BEI penoprax Ha MarHuTo(oH. [loHMMaI: cUTyanusi HACTONBKO CIIOXKHAS,
4TO BBIX0/a U3 He€ HeT. J[0 CTOJIKHOBEHHS C MOBEPXHOCTHIO 3E€MIIM OCTaBaIoCh I0JI-
gaca. beicTpo Bpamasncs CA: ronoBa—Hory, ronoBa—Horu. Kpyrom — mnasma. S Buxy
PO30BBIE KI'YyThl pacKaJEHHOTO ra3a B WIIIOMUHAaTOpax. B kaObuHy mocrymaer eakuit
JIbIM (TIOTOM BBISICHWJIOCH, UTO B IIETEN IPEBPATUIIACH JIACTHYHAS TePMETH3NpYOLIas
pesuna moxka CA). Ileperpy3ku — 10 9 g (i cpaBHEHHA: B HOPMAaJIbHON CUTYaIluu
OHH He TIpeBHIIAT 3,5—4 g). 3aTeM KopaOIb mmeperien Bo BpalieHne, MpeyCMOTpeH-
HOe TIpH OaJITHCTHIEeCKOM citycke, korna CA Bpamiaercsi BOKPYT MPOIOIBHOMN OCH.

[TornMasi, 9T0 BCE KOHIHUTCS MOKAPOM, I CYHYJ JINCTOYKH C 3aIICIMHU B cepe-
TUHY OOpTXKYpHaja M IUIOTHO TepeBsi3ai ero OeYEBKON: B TAKOM BHIE KHUTH oOropa-
10T TOJIBKO 1o yriam. Hano Obuto caenarh Be€, 4TOOBI JOHECTH MOJYYEHHYIO HOBYIO
nH(OpMALIUIO IO TEX, KTO MMOJIETUT 32 MHOM.

Ha BricoTe okosio 10 KM OTCTpenuiIcs JIOK MapallloTHOTO KOHTeitHepa, Oblia
BBE/ICHAa B JICHCTBHE MapallioTHas cucteMa. llocie packpbITHsS OCHOBHOTO KyroJia
MapaloTa MHe CTano sICHO, uTo BpameHne CA He mpexkpaTuiock. CTpomsl Hapamora
CTaJIM 3aKpY4YHMBaThCs, & 9TO IPO3WIO CKJIAJbIBAaHUEM Kyrosia. MHe moBessio emgé pas:
MoCJIe CKPYYMBAHUS CTPOIl HAUMHAIOCHh UX pacKkpyduBaHue. [0 caMoro mpu3eMIIeHUs
CA Bparmmanucs To B OJIHY, TO B IpYTYIO CTOPOHY.

VYnapuno o 3emimo «xopouio»! Ho cosnanust He Tepsiin. Buzpen, kak MarHuto-
(hoH, KpenMBIIUIiCS Yy IIeYa, OTOPBAJICS, OTIETEN H YAAPHICS O TOJ, HE 3aJeB, K cYa-
CThIO, HOTH. BEIOpancs u3 qpIMHON KaOWHBI: CTENb Aa cTenb KpyroMm. [la emé mMopo3
MHUHYC 38 TpasycoB, a Ha MHE — TOJIBKO TTOJIETHBIH KOCTIOM M KOKaHBIC «TAllOYKU» (B
TO Bpemst jetanu 0e3 ckadaHapoB).

OTo — mepBas B MHpE CTHIKOBKA Ha OopOWTe, MepBHIN Mepexox u3 Kopabis B
Kopabib uepe3 OTKPHITHII KOCMOC, «IEPBBIA OATTHCTUYECKUH CITYCK.

ITocne Takoro cmycka MeIUKH €IWHOIYIIHO CKa3alH, YTO JIETaTh 5 OOJbIIE HE
Oymy ¥ 4TO MHE NPOTHBOIIOKAa3aHA HE TOJBKO paboTa BOGHHOTO JIETUMKA, HO JaXKe
POJb TMaccakupa B CaMoJIeTe. A IICUXOJIOTH JOOABWIIN, UTO 51 U CaM Tereph He MO0 M-
Iy K caMoJIeTy, TOTOMY YTO HH OJIMH YelOBEK Ha 3emJie elie He IeperaruBail Takon
TICHXOJIOTYECKUH Oaprep.

Memuku onmmbiick. Yepes ceMb JIET Mocie CBOEro HEeyIauHOTO PU3EMIICHHS 51
COBEPIINII ellle OJIUH KOCMHYECKHH MOJIET.

B 1974 r. s ObUT Ha3HAYEH 3aMECTHTEIEM KOMaHIUpa BCErO OTPsiia KOCMOHAB-
TOB, a ¢ 1983 1. — ero xomMa"aupoM. DTy pabOTy BBITIOIHSUI A0 yXO0Ja Ha TMEHCHIO B
Mae 1990 r., mocraBuB ernie oauH pexopa — 30 JIeT B OTpsiie KOCMOHABTOB.



BBIJAIOLIUIACS YYEHBIA U KOHCTPYKTOP
PAKETHOM U PAKETHO-KOCMHWYECKOM TEXHUKHA
(x 100-a1eruo co aus poxxkaenns B.H. Yeaomest)

A.T'. Jleonos

Brnagnmup HukonaeBua Yenomeit — akanemuk AH CCCP, reHepanbHBINA KOH-
cTpykTOop, ABaxbl I'epoit Counanuctuueckoro Tpyaa, Jlaypeat JleHuHckoi u Tpex
T'ocynapctBennsix npemuit CCCP, nemyratr Bepxosrnoro Cosera CCCP. Ero umenem
Ha3BaHbI YJIUIBI U II0MAAH, Majiasd miaaHera ConHeuHol cucteMsl. B Poccun, Kazax-
CTaHe U YKpauHe eMy YCTaHOBJIEHBI IAMATHUKHU, OTKPHITEl MEMOPHAJIbHbIE JOCKH.

[Toa pykoBOACTBOM 3TOTO BEJIMKOTO YYEHOTO M KOHCTPYKTOpa OBUIM CO3/1aHBI
CHCTEMbI BOOPYKEHHUSI, HE MMEoLIHe ce0e PaBHBIX MO IIUPOTE HOMEHKJIATYpBl M HO-
BaTOPCKUM peIIeHMsIM (KPBUIATBIMHA pakeTaMu Jisi BoeHHO-Mopckoro ¢uora Opum
ocHareHsl o4t 80% KpPYMHBIX paKeTHBIX HaIBOIHBIX Kopabneir um 100% moxBon-
HBIX JIOJIOK); pakeThl U OOeBBbIC OJOKH AJISI PAKETHBIX BOMCK CTPaTErHM4ecKoro HazHa-
4yeHus (B pa3HbIE TOJpI OHM 3aHUManH Oosiee 60% OT 00IIero Konu4ecTsa B IpyIIU-
POBKe); CHCcTeMa MOPCKOW KOCMHYECKOH pa3BEeIKH W IeneyKasaHus s BoerHo-
MOpPCKOT0 (hJIoTa; CHCTEMa HPOTHUBOCITYTHUKOBOH 000poHBI «Cy»; MCKyCCTBEHHBIE
cinyTHUKH 3eminu «lIpoton» n «Ilonéry»; pakeTHO-KOCMUYECKUN KOMIUIEKC «AJMasy
(B ero cocraBe: pakera-HOCUTeNb «[IpOTOH», OpOMTANBHBIE MUIOTUPYEMbIE CTAHIIUU
(OIIC), TpaHCIOPTHBIN KOpabyib CHAOXKEHUS C MHOTOPA30BBIM BO3BpAIlAEMbIM aria-
paToM, Kamcyna JUis JOCTaBKM Ha 3eMJII0 M3 KOCMOCAa MaTepHaloB pa3BEeIKH, MOJY-
yeHnHbix Ha OIIC u HeoOxoaumast HazeMHasi HHPpacTpyKTypa) U aAp. Takoro nepedHs
CO3/1aHHOM PAaKETHON M PAKETHO-KOCMHMYECKON TEXHUKU HE MMEET HH OJUH U3 U3BECT-
HBIX KOHCTPYKTOPOB HE TOJIBKO y HAC, HO U 32 PyOeKoM.

CranoBnenne B.H. Yenomes kak y4eHOro Ha4ajuoCh YK€ C NOCTYILUICHHSA B
1932 r. Ha aBWManMOHHBIA (pakynbTeT KHEBCKOTO MOTUTEXHHIECKOTO MHCTUTYTA, KO-
TOPBIII OH OKOHYMJ C OTIAMYHMeM JocpouHo. Ero murmuiomHas pabora «KonebGanus B
aBUALMOHHBIX JIBUTATEISIX» ObUIA MIPH3HAHA BhIAIONIEHcs. B 3To Bpems oH BcTpeyal-
cs ¢ 3aMevaTeIbHbIMH ydeHbIMH: akanemukamu J[.A. I'pase 1 H.M. KpsuioBeiM, wite-
Hamu-koppecnongenramu AH YCCP W.A. [lraepmanom u H.M. Axuesepom, ¢ aApy-
UM W3BECTHBIMH MEXaHMKAMU U MaTeMaTHKaMHM, KOTOPBIE ChITPAIH OIPOMHYIO POJIb
B (hopMupoBaHNK Hay4uHbIX B3rJsinoB B.H. Uenomes.

ITocne 3ammThl KaHAMJATCKOM TUCCEPTALMU IO MpobjeMaM JAMHAMHYECKON
ycroitunBocTH ynpyrux cucteM B 1939 r. oH OBUT yIOCTOCH MpHeMa B CHEIHATIbHYIO
nokTopaHTypy npu Axaaemun Hayk CCCP B umcie 50 ynydimiux KaHIWJaTOB Hayk,
BBIJIBUHYTHIX OT Bcex pecryoumk Coerckoro Coro3a. Ero mokrtopckas muccepranms
Oblla TOCBSILEHA HCCIIEOBAHMSIM HM3THOHO-KPYTWIIBHBIX KOJEOaHWIl aBHAIlMOHHBIX
JIBUTaTEJIEH.

C 1944 r. B.H. Yenomei — rinaBHbII KOHCTPYKTOP U AUpPEKTOp 3aBoaa NeS1, ¢
1955 r. rnaBHbIi, a 3atem renepanbHbliil (1959 r.) xoncrpyktop OKB-52 (HbIHE —
OAO «Boenno-mpomsinuierHas kopropanusa “HIIO mammuocTpoenus ). Ilox ero
PYKOBOJICTBOM B KpaT4alIIMid CPOK OblIa CIPOEKTHPOBAHA, M3TOTOBJIEHA M HCIIBITaHA
IepBasi OTe4eCTBEHHAs OoeBast KppiiaTas pakera 10X. BrimonHsst BaxHeHIee 3a1aHne
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PYKOBOJICTBA CTpaHbI, B CypoBbIe THH Bennkoir OtedecTBeHHO# BoliHbl B.H. Uenomeii
3JI0’KHIT OCHOBBI CBOEH, 0COOSHHOM IIKOJIBI HHXEHEPHOW U HAYYHOUW KYJIBTYPHI.

Briparomuiicst nemaror, npodeccop B.H. Uenomeii B 1960 1. ocHOBaN Kadenpy
«dunamnka mamme» B MBTY nm. H.D. baymana u GeccMeHHO pYKOBOAMI €0 JIO
KOHIIA CBOEH KH3HH.

B 1958 r. B.H. Uenometi 0611 n30pan wieHoM-koppecnionaeatom AH CCCP no
crenuanbHOCTH «MexaHukay, a B 1962 r. — neiictBurensubiM wienom AH CCCP o
ToM ke crieruanbHocTH. B 1964 1. B.H. Yenomero Obl1a npucyx/aeHa 3070Tast Melallb
nmenu H.E. JXKykoBckoro 3a nyuinyo padoTy 1o TeopHH aBHalud, a B 1977 r. oH Obu1
ynoctoeH 3onoTtoit Menanu umeHn A.M. JlamyHoBa, Beiciieil Harpaast AH CCCP 3a
BBIJIAIONINMECS PadOTHI B 00JIACTH MaTEMaTHKH M MEXaHUKH.

B.H. Yenomeii omyOIiKoBan 3HaYNTEIBHBIN P OPUTHHATBHBIX padoT 1mo pas-
JUYHBIM MIPOo0JieMaM TPUKIATHOW MaTeMaTHKH, YCTOMYMUBOCTH YIIPYTHX CHCTEM, T€O-
puH KoJeOaHWA CIOXKHBIX TUHAMUYECKHX CHCTEM C HEMTMHEWHBIMU U MEPUOTUICCKU
MEHSIOLMMHUCS MapaMeTpaMy, TEOPUU HEJIMHEHHBIX MHEBMAaTUUYECKUX U TMApaBIUYE-
CKHUX CEPBOMEXaHU3MOB, TEOPUH JABUraTesiel U Apyrux MamuH. Cpeau ucciieJoOBaHum
10 IPUMEHEHHUIO MEXaHUKH B MHXKEHEPHOM JeJie 0co0oe 3HadeHne umeeT 0000IIeHne
KJIAaCCUYECKON 3ajmaun Diiepa 00 YCTOWYMBOCTH U JOKa3aTEIbCTBO BO3MOKHOCTH
MOBBIIICHHUS YCTOMYUBOCTH ITyTeM BHOpaLuii.

B.H. Yenomelt monp30Baicss OrpOMHBIM aBTOPUTETOM HE TOJBKO Kak Oiects-
U KOHCTPYKTOpP aBUALMOHHOM, paKeTHOM, pakeTHO-KOCMHUYECKOM TEXHUKHU U BBI-
JTAIOUTUIICS] YUSHBIN, HO M KaK aKTUBHBIN OOIIECTBEHHBIN NEATENb.

Bonee yerBeptu Bexa B.H. UenomMes HET ¢ HaMu, HO U celyac €ro MbICIH, €Er0
MPOEKTHI, €r0 HIKOJIA OCTAIOTCS aKTyaJbHBIMH, NMPOJOJIKAIOT XUTh U Pa3BUBATHCH, a
3TO — JIy4lllee CBUAETEIbCTBO OIPOMHON 3HAYMMOCTH B ’KM3HM Halled cTpanbl Benu-
KOro yenoBeka, Beinaronierocsi yueHoro, I'eHepanbHOro KOHCTpyKTOpa Bmanumupa
Hukonaesuua Yenomes.

HOBBIE ABTOMATHYECKHE KOCMHWYECKHUE AIIITAPATBI,
CO3JABAEMBIE HITO UMEHMU C.A. IABOYKHHA
JJISI ©YHAAMEHTAJIBHBIX U ITPUKJIA/THBIX
HAYUYHBIX UCCJEJIOBAHUMI
(x croseruto co aus poxaenusi [.H. Badakuna)
B.B. Xapros, M.b. MaptsiHoB, B.B. Ehanos

B stom rogy ucnonnsercst 100 et co AHA pOXKAEHUS TTIaBHOIO KOHCTPYKTOPA
HITIO um. C.A. JIaBoukuHa, I'epos COLIMATIUCTUYECKOTO Tpyaa, 4JIeHa-
koppecnionaenta AH CCCP, Jlaypeata Jlenunckoit mpemun I'eoprust Hukonaesuua
Babakuna. On ¢ 1965 roga Bo3riIaBuII B CTpaHEe CO3/IaHUE aBTOMATHYCCKHX KOCMHYE-
CKUX CTaHIMH 17 (PyHIAaMEHTAIBHBIX HAyIHBIX HccienoBanuii Jlyns! u muanet Cod-
HEYHOH CUCTEMBI.

ITox pyxoBoacteom I'.H. babakuna O6putn co3nansl aBTomMatndeckue KA, 3aBo-
€BaBIIIME PsiI MUPOBBIX MPHOPHUTETOB B 001acTH ncciexpoBanus Jlyasl u mianer Con-
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HeuHo# cuctembl. B 1966 roay 3amymen ammapat «JIyHa-9», cozgannsrii eme B OKb
C.I1. Koposnesa, HO ycoBepmeHcTBoBaHHBIA B HITO mm. C.A. JlaBoukuHa. OH coBep-
IIHJT TIEPBYIO MATKYIO Tocanky Ha JIyHy. 3atem «JIyHa-10» — miepBBI HCKYCCTBEH-
ueiid crytHEK JlyHBL. B 1970 romy — «JIyna-16» — noctaBka Ha 3emiro 0OpasIoB
JIyHHOTO TPYHTa B aBTOMaTuueckoM pexume. «JIyHa-17»—«JIynoxon-1» aBromaruue-
CKasi MOOWJIBHAS yTpaBisieMas ¢ 3emutu jtaboparopus Ha Jlyne. B 1971 roay 3amymie-
Ha MEXIUIaHEeTHast CTaHius «Mapc-3» — HMCKyCCTBEHHBIH clyTHHK Mapca n nepsas
MsTKasi ocajaka Ha mianery. B 1970 rony — MexruiaHetHas cranuus «BeHepa-7»,
KOTOpasi OCYILECTBIIIA MATKYIO TIOCAJIKy Ha IUTaHeTy, H3MEpHiIa U repeaaia Ha 3eMITo
pacrpezieneHe TeMIepaTyphl U AaBJlIeHHs BEHEPUAaHCKOH aTMochepsbl.

Cosnannas wieHoM-koppecriongeatom AH CCCP I'.H. babakunHbiM Hay4Has
IIKOJIa TIPOSKTHPOBAHUS aBTOMATHUYECKHX KOCMHUYECKHX aImapaToB A (QyHIaMeH-
TaNbHBIX HCCieqoBaHnil nossosmia u B nanbHeiemM HITO num. C.A. JlaBouknHa co-
3IaBaTh YHUKAJIbHBIC BBICOKOA((EKTHBHBIE aBTOMaTmueckne KA it manbHEHImnx
uccnenpoBannii Benepsr, @oboca, komeTsl [amies u Op., a TakKe aBTOMATHYICCKHE
acTpodmsmueckue odcepBaTopun «AcTpoH» U «I['paHaT.

B Hacrosiiee BpeMsi HAMH CO3AAIOTCS almapathl ISl YriyOJIeHHBIX HCCIIEeNO-
BaHuil JIyHBI B paHee HEJOCTYIHBIX 00J1aCcTAX, B YACTHOCTH, B palfOHE I0XKHOTO IOJI0-
ca. «Jlyna-I'mo6» neMOHCTpalMOHHas SKCHEIUIUS ¢ TOCaJOYHBIM annapaTroM Mo OT-
paboTKe HOBBIX MPOEKTHO-KOHCTPYKTOPCKUX PELICHHUH MOCaJKu U paboThl Ha IMOBEPX-
HoctH Jlynst — 2015 rox. B 2016 rogy «Jlyna—Pecypc/1» — opOuranbHast sKcrieiu-
uusl s AUCTAaHIIMOHHOTO wHccienoBanus JIyHel ¢ OopTa opOuUTanbHOTO ammaparta,
pa3BeaKa MPHUPOIHBIX PECYpPCOB, M3yUCHHE BO3ISHCTBHS Ha MOBEPXHOCTH JIYHEI Mpo-
XOISIMUX KOPIYCKYJSPHBIX TMOTOKOB M 3JCKTPOMArHUTHOTO W3NMy4deHHs. «JlyHa—
Pecypc/2» mns wccnenoBaHUS FOKHOTO TPHUIIONSPHOTO paiioHa JIYHBI C MOMOIIBIO
CTAIlMOHAPHOHN TMOCAJI0YHONW CTaHIMH, OCHAICHHOH OYpOBOW YCTAaHOBKOH C BO3MOXK-
HOCTBIO KPHOTEHHOTO 3a00pa rpyHTa. «JIlyHa—I'pyHT» — mocraBka Ha 3eMITFO JIyHHO-
IO PErojinTa, MPOEKT MpeaycCMaTpUBAcT CO3JaHWE YHU(PHUIIMPOBAHHOW MOCAJIOYHOU
1aTGOopMBbI, B3IETHOW PAaKeThl, BO3BPAIIaEMOro Ha 3eMIIIO armnapara, CpeJICTB 0Toopa
JIYHHBIX 00pasIoB ¢ OOJIBIION IIyOWHBI, 3arPy3Ky U XpaHEHHE JIYHHOTO TPYHTA, J0-
CTaBJISIEMOr0 Ha 3eMJII0, a TaK)Ke OCYLIECTBICHHE TOYHOM IOCAaJKH Ha MaskK, pPacro-
noxkeHHbI Ha JlyHe. PaiioHamMu mocajku TUTaHUPYETCsl 00JIAaCTh FOXKHOTO TOJIIOCa, B
KOTOPOM TIPEJIIONIAraloTCs 3aJIe)KH BOASHOIO Jibjla U 00paTHas cropoHa JIyHBI.

Ha 6onee otmanennyro mepcnektuBy HIIO mm. C.A. JlaBodykWHA mpemiaract
mpoeKT «JIyHHBIH MONUTOH», OCHOBHBIMH 3aJjadaMH KOTOPOTO SIBIISIOTCS: CO3JaHHE
TEXHOJIOTHH TepepadOTKU HMeroImxcsi Ha JIyHe TOJIe3HBIX MCKOMAaeMbIX, TIPUTOTHBIX
B JajJbHeimeM s obecriedeHus pabOThl JYHHBIX IPOMBINIIEHHBIX KOMIUIEKCOB;
olpeJieJIeHUe TIepedHs, 3aIacoB, TEXHOJIOTHH INepepadoTKH M JIOCTaBKH Ha 3eMIII0
PEIKO3EeMEINIbHBIX 3JIEMEHTOB; BBIIMOJHEHHE NIMPOKOTO CIEKTpa (YHAAMEHTAJIbHBIX H
NPUKJIAJAHBIX HAYYHBIX HCCJIEJAOBAHUA. DTOT MOJUIOH OyIeT YCJIOBHO pa3zejieH Ha
HAY4YHYIO, CIIy)KEeOHYI0, TEXHOJOIHYECKYI0 M B3JIETHO-IIOCAJ04HYI0 30HbI. [jisi Kpart-
KOBpPEMCHHOT'O O6CJ'Iy)KI/IBaHI/I$[ BO3MOXKHBI 3KCIICAUITUHU—TIOCCHICHUS KOCMOHABTOB.

B HacTosiiee BpemMsi HAMU CO3/1a€TCA POCCUHCKO-€BpOIEHCKas MEeXIUTaHeTHas
cranius «9Ox30Mapcey, 3anyck B 2018 rony. Poccuiickas ctopona obecnieunBaeT 3a-
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IYCK M CO3JacT MOCamouHbIi anmapaT. Ero Hay4Hast mporpaMMa BKIIFOYAET: HCCIIEIO-
BaHME BHYTPEHHETO CTPOEHHS M KJIMMaTa Mapca Ha OBEPXHOCTH; COCTaBa aTMocge-
pHI (IpobiieMa MeTaHa); U3YYCHHE PaCIpEeeNICHUs BOJIBI B MOIMOBEPXHOCTHOM CIIOE
TPYHTa C BBICOKHM pa3peIleHHEM; NCCIEJOBAaHHE OONTaeMOCTH IOBEpXHOCTH Mapca,
BYJIKaHU3M H JIp.

Tarke B pamMKax 3TOT0 MPOEKTa IUIAHMPYETCS CO3/laHHe OOBEIMHEHHOTO C
EKA HazeMHOro KoMIjieKkca npueMa JaHHBIX U yNpaBlIeHUs] MEKIUIAHETHBIMU MUCCH-
amu. OO0benuHenne ombita Pockocmoca n EKA mnpu pa3paGoTke TeXHONOTHH s
MEXIUTAHEeTHBIX MHUCCHH M B o0iacTh KOHTpois kauecTBa. IloaroroBka ocBoeHus
Mapca: pa3Bejka paifoHOB IOCAJKU U MOAMNOBEPXHOCTHON BOJbI; MOHUTOPHHI pajgua-
IIMOHHOW 0OCTaHOBKH.

C 2014 rona B o6peme HUP nHaunnaeTcs mpopaboTka mpoekTa 1mo Teme «byme-
paar». OH mpegycMaTpuBaeT AOCTaBKY pelIHKTOBOro BemecTBa Poboca Ha 3emiro,
omnpezeneHue (pU3NKO-XUMHIUECKUX XapaKTepUCTHK rpyHTa ®oboca, n3yueHne npounc-
XO0XKICHUS CIIYTHHKOB Mapca, ucciiefoBaHie KOCMIYECKOI IU1a3MBbl U Ip.

Taxoke MpOBOAMTCS MPEANPOCKTHAS MPOpaboTKa aBToMaTHdeckux KA st Bee-
CTOPOHHETO M3y4eHus: Mapca, B TOM YUCIie ¥ Takas aMOMIHO3Has 3a7a4a KaK JOCTaB-
Ka Ha 3eMJII0 MapCHaHCKOTO BEIIEeCTBa, U MpoekTa «Jlamacy — uccnenoBanue FOmu-
Tepa U €ro CIIyTHUKOB.

IToMumo peanuzarusl IUTAHETHBIX SKCHEAUIUN MBI 3HAYUTEIBHOE BHHUMAaHME
yaeasieM aBTOMAaTHYeCKMM KOCMHUYECKHM 00cepBaToOpusaM, Halll IPHOPUTET B cO37a-
HUU KOTOpbIX B Poccuu Heocnopum.

VYixe Ooiee Tpex JeT Ha opOuTe AEHCTBYeT acTpou3myecKas oOcepBaTOpHs
«Cniextp-P-Panmoactpon», paboraromias B paJroanana3oHe 3JIeKTPOMArHUTHOTO H3-
nyderns. Co3maH KPYIMHEHITHH HAa3eMHO-KOCMHUYECKUIN HHTEp(epoMeTp, MMEFOIIHit
mwredo okoyio 300 000 kM, oOecreymBarOIIUil PEKOPIHOE pa3pelIeHUe MOITydaeMOon
HHPOPMALIH.

Ha 6mmxaiinryio nepcrneKkTuBy TOTOBSTCS K 3amycKy oOcepBaropuu «CriekTp-
PI'» ¢ peHTreHOBCKMM M ramma Teneckonamu, «Crektp-Y®» ¢ ynpTpadHoIeTOBBIM
TeneckonioM. Ha cpenHecpoyHyIO MEpCHEKTHBY CO3/AIOTCS HAMHU KOCMHYECKHE 00-
cepBatopuu «Crexktp-P-Mummmerpon» u «I'amma-400.

YKkazaHHBIE KOCMHYECKHE KOMIUIEKCHI TUIAHUPYETCS CO3aBaTh C MPUBICUCHU-
€M MEXIYHapOJHOI KOOoNepanny 1o IMOJIe3HOM Harpy3Ke.

Hamu Taxoke co3maercst psaa MENKopa3MepHBIX OpOUTANbHBIX HAy4YHBIX alapa-
TOB.

B nensx nadopmannoHHOro odecredeHns CouaIbHO-9KOHOMHUUECKOTO pa3BH-
THUSI CTPaHbl HAMH CO3AIOTCSI HOBBIE OpOHMTaNbHBbIE KOMILIEKCHL. ['eocTarmoHapHbIH
«Qnextpo-M» (pazButre Qynkumonupyromero KA «2Onexrpo-JI») n «Apkruka-My»,
paboTarolias Ha BBICOKOIIIMIITHYECKOH opOuTe, THa «MOJHUS» W PO IPYruX aB-
Tomatuaeckux KA.

Peanuzarnus yka3aHHBIX NPOEKTOB MO3BOJMUT Poccwy BepHYTH OIHO M3 JIHIHU-
PYIOLINX MECT B MUPOBBIX HAyYHBIX (PyHIaMEHTAIBHBIX U IPUKIATHBIX HCCIIEeIOBAHHU-
SX.



YEJIOBEK JOJITA U YECTH
(k cToseTuio co AuA poxkaeHus I'.A. Troauna)
B.H. Iy6posckwuii, A.®. EBuu

9 nexabps 2014 r. ucromasiercs 100 et co AHSA POXKISHHUS OJHOTO U3 OpTaHU-
3aTOPOB U KPYIHBIX PYKOBOJUTEIEH PaKeTHO-KOCMHUYECKON OTPACIM CTPaHbI TeHepa-
neiirenanta I'eoprust Anexcannposuua TromuHa (1914-1990 rr.), nokropa TexHHUe-
CKuX Hayk, npodeccopa, I'epost coumamucTuyeckoro Tpyna, Jaypeara JIeHHMHCKOMN
NIPEMHH, KaBaJiepa OpJCHOB U Mesaneii, B TOM 4nciie OOEBBIX.

U3 acnupanTtypsl Mexmara MI'Y B utone 1941 r. 1oOGpoBosbIieM OH YXOIHUT B
Kpacnyto Apmuto. 3a rox 10 modeaHoro okoHuanus Bemukoit OTeuecTBEHHOM BOHBI
I'.A. TronmHa OT3BIBAIOT ¢ (HPOHTA UL M3YUEHHUS HEMEIIKUX PAaKeT JabHEeTO JeHCTBUS
U Apyrux paxkeTHbIX Tpodee B 'epmanuu. OH BO3IrIaBIsET IPYIITY BOCHHBIX U IpaK-
JIAaHCKHX CIIeNHATUCTOB («X03sicTBO TronmMHAY).

B 1947 r. nmo Bo3BpawmeHun u3 ['epmanun ['eopruil AnexcaHApOBUY Kak
HaYaJIbHUK OaJUTHCTHYECKOTOo oTaena [ maBHOTO apTmiuiepuiickoro ynpasieHus (CAY)
He3aMeUIUTENNbHO BKJIIOYAeTCsl B MOATOTOBKY 3amyckoB @AY-2 Ha momurone Kamy-
ctuH Sp. Uepe3 roja oH Ha3Hau€H HAa4YaJIbHUKOM OTAena Teopuu nonéta B8 HUU-4
AxazeMun apTHJUIEPHMCKMX HayK, a eIlle uepe3 roj — 3aMecTUTeJeM HadalbHHKa
HHNU-4. Ilo-npexHEMy aKTHBHO y9acTBYeT BO BCeX MPOEKTax [ 1aBHOTO KOHCTPYKTO-
pa C.II. Koponéra: 3aHMMAETCsI TPACKTOPHO-0AIIMCTUUCCKUAM O0CCIICUeHUEM JIETHO-
KOHCTPYKTOPCKHX HCIbITaHuit paker P-1, P-2, P-5, P-5M (c simepHO# 00eronoBkoi) u
MONETOB TIEPBOI COBETCKOW MEKKOHTHHEHTANBHON OaJUIMCTHYSCKOW pakeTsl P-7 m
CIETaHHOW Ha e€ 0a3e paKeThI-HOCUTEI, 3aIyCTHBIIEH nepBhie B mupe VC3.

B aBrycre 1959 r. on Ha3HaueH QUPEKTOpOM ['O0CyIapCTBEHHOIO COIO3HOIO Io-
JIOBHOTO HAay4YHO-HccienoBarenbckoro macturyTa (HUM) Ne 88 MuHuncrepctBa BO-
opyxeHus. VIHCTUTYT n3 BsJO AEHCTBYIOIIEH OpraHM3alMy NpeBpamaeTcs B IITad
0TpAaciy, OTCIIEKMBAIOMINN PabOTHI M0 COBPEMEHHON TEXHHWKE M pa3pabaThIBAIOMINI
NpOrpaMMbl Pa3BUTHsI TEXHUKH Ha IEePCHEeKTHBY. Pa3BopaunBaloTCsi HOBbIE PaOOTHI:
10 CO3JaHUI0 KOOPJAMHAIMOHHO-BhIUUCHUTENbHOTO 1eHTpa HUUN-88: ctpoutcst kop-
IIyC ¥ OCHAIIAETCS] COBPEMEHHBIMU JIJISl TOT'O BpeMeHn DBM.

B 1961 r. I''A. TronuH BBIABHHYT HA JOJDKHOCTH 3aMECTHUTENS Ipe/CelaTeNs
I'ocynapcteennoro komurera CCCP no o6oponHoit Texauke (I'KOT). OnxHoBpeMeHHO
BO3MIaBiIsAeT ['ocyapCTBEHHYI0 KOMHCCHIO II0 HCIBITAHMSAM M 3allyCKaM pPaKeTHO-
KOCMHYECKOH TEXHHKH.

B 1963 r. I''A. TroonauH Ha3Hau€H MNEPBbIM 3aMECTUTEIEM Ipeacenaresns
I'KOT — munuctpa CCCP, a ¢ mapra 1965 r. — nepBblil 3aMeCTUTENb PYKOBOAUTEINS
Munucrepcrsa obmero mammHoctpoernss CCCP C. A. AdanackeBa. Bosriasisembie
UM B 3TH TOJbl TOCKOMHCCHH OOECIICUMBAIOT 3alyCK MHUIOTHPYEMBIX KOCMHYECKHX
KopalJieil, TyHHBIX W MEKIUIAHETHBIX ammaparoB. [1os ero pykoBOJICTBOM K 3BE3HaM
CTapTYIOT: aBTOMaTH4deckas craHnusa «Mapc-1» (1962 r.), numotupyemsle KocMHUde-
ckue kopabmu «BocTok-5», «Boctok-6» (1963 1.), «Bocxoa-1» (1964 r.), «Bocxoa-2»
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(1965 r.), aBTOMaTHuYecKHe TyHHBIC cTaHmuu «JIyna-9, 10, 15-17» (1966-1970 rr.);
KocMudeckue ammapatsl «Mapcey, «Berepay» (1967-1975 rr.).

B 1974-1975 rr. I'.A. TronuH — pykoBoauTesb KOOpIHHAITMOHHOTO KOMHUTETA
M0 COBMECTHOMY COBETCKO-aMEpHUKAaHCKOMY IIOJIETY B paMKax Imporpammbl «Coro3-
ATIOIITOHY.

B 1976 r. B 3BaHNM reHepai-JIeHTeHaHTa-UH)KEHEpa OH YXOAUT Ha MEHCHIO U
Bo3Bpamiaercs B MI'Y. B 1977 r. mpodeccop I'.A. Tromun padboTaer Ha kadeape raso-
BOW ¥ BOJTHOBOM TMHAMHMKH MEXaHUKO-MaTEeMaTHUECKOTO (haKyIbTeTa.

B MI'Y oH BemeT OOJNBIIYI0 HAyYHO-OPraHM3alMOHHYIO pabOTy, CO3IacT
«[IpobnemHyto 1abopaTopuio BOJHOBBIX IPOLECCOBY, IO AHATOTUH C KOTOPOW opra-
HHU30BaHEbI €lle NIeCTh Ja0opaToOpHii, B COBOKYITHOCTH oOpa3zyronire «OTaen npuKia-
HBIX HCCIEIOBAHMUI [0 MaTEMATHKE U MEeXaHUKe) BO riase ¢ akageMukoM PAH B. A.
CanoBHHYMAM. JleATENPHOCTh JTa0OPAaTOPHil TECHO CBs3aHA C HYXAaMH pPaKEeTHO-
KOCMUYECKON TEXHUKH.

3a BBIIAIOIIKECS 3aCIYTH B OOSCIICYCHNHN TIEPBOTO B MHpE IMOJETA YEIOBEKa B
KOCMUYECKOE IPOCTpaHCTBO, YKa3oM Ilpesununyma Bepxosaoro Cosera CCCP ot 17
utonsa 1961 r. I'.A. Tronuny npucBoeno 3Banue ['epost Connanuctuueckoro Tpynaa c
BpydeHueM opneHa JlenuHa u 3omotoit Menanu «Cepnm u Momnor». OH HarpaxaeH
nBymst opneHamu Jlennna, opaenamu OkTsiOpbekoii Peomtormu, KpacHoro 3namenu,
Anexcanapa Hesckoro, OredecTBeHHOM BOWHBI 1-#f m 2-if cTemeHnel, TpymoBoro
Kpacnoro 3namenu u tpemsi opaeHamu KpacHoit 3Be3nbl, a Takke MeAalsiMu, B TOM
grcie «3a 6oesbie 3acayru». B 1984 r. mpuCBOEHO MOYETHOE 3BaHHE «3aCTyKCHHBIN
JiesTenb Hayku U TeXHUKU PCOCPy.

Kuzue ' A. TronmHAa — MOCTOWHBIA TIpuMep Oe33aBETHOH NMPENaHHOCTH W3-
Opanaomy gmeny. Ero mpodeccrnonansHas nesTeTbHOCTh BHECNA OTPOMHBIA BKJIAI B
YKpeIUICHHEe aBTOPUTETa HAIIeH CTpaHBI KaK BEAyIIeH KOCMUYECKOH AePIKaBhL.

11



Cumnozunym. «<CTPATEI'USA PA3BUTHS KOCMOHABTHUKH B POCCHUN»

ABTOMATHUYECKHUE KOCMHUYECKUE ATIITAPATBI
JIJISA ®YHIAMEHTAJIBHBIX KOCMUYECKHAX UCCJETOBAHUM,
KPUTNYECKUE TEXHOJIOI'NU U ITIOCTYIIATEJIBHOE PA3BBUTHUE
B.B. Xapros, K.M. IInuxansze, M.b. MaptsiHos, B.A. BopoHuos

B 3TOM rony Bcst HAy4HO-TEXHHYECKasi OOIECTBEHHOCTD M MPEANIPUSITHE OTME-
YalOT CTOJIETHE CO JIHS POJKAEHHS TJIaBHOrO KOHCTpyKTopa KoHcTpykTopckoro Gropo
uMm. JlaBoukuna ['eoprus Hukonaesuya babaknna. TBOpUYeCKuil KOJUIEKTUB MPEANPHSI-
THSI CIOCOOCH OBIII B KOPOTKUE CPOKH OCYIIECTBUTH MHOTHE 3aMeUaTeIbHbIE TPOCKTHI.
MHorue 3aa4un pellalnuch BIEPBbIE B MUPE, U B HACTOSILEE BPEMsS MPEICTOUT €Iie
MHOTO C/IENATh.

Co3gaHue aBTOMaTHMYECKHMX KOCMHYECKUX ammaparoB A peanusauuu [Ipo-
rpaMMbl (yHIAMEHTAIBHBIX KOCMHUYCCKHX HccienoBaHui (manee — «IIporpammen»)
ocymectBisietcst OI'YII «HIIO um. C.A. JlaBoukmHa» ¢ y4eTOM HEOOXOIUMOCTH
NpopabOTKU KPUTHYECKUX TEXHOJOTHH. VICTOpUs IUIaHETHBIX U acTpO(U3UUECKHX
HCCIICIOBAaHUM, CO3IJaHMSA OKOJO3EMHBIX amnlapaTtoB JUIs pELIeHHs HapoIHO-
XO35MCTBEHHBIX 3a/]a4, a TAKXKE HAKOIUBIIMNICA HAYYHO-TEXHUYECKUH 3a/e] IIpU pas-
paboTKe TEeKyIIUX MPOEKTOB U MOJIOKUTEIbHBIE Pe3yIbTaThl LITATHON 3KCILTyaTalluu
MIO3BOJISIFOT TOBOPUTH O BO3MOKHOCTH YCIICIIHOTO BhIMosIHEeHUs IIporpamMMsl B Hame-
YEHHBIE CPOKH.

Jnsa ycnemHol peanuzanuu aercTByromei IIporpamMMmel u co3gaHusi HayyHO-
TEXHMYECKOTO 3aJiel1a JUIs [IePCIeKTUBHBIX POEKTOB BeAeTCs padoTa 1o psay KpUTH-
YeCKMX TexXHoJIoTHH. [IpoBesieHHe HaydHO-MCCIIEAOBATENbCKUX PAabOT JOIKHO CIIO-
COOCTBOBATh PEIICHHIO NMPOOJIEMHBIX BONPOCOB U O0ECIICUNTH ITOCTYIATENbHOE pas3-
BuTHe. PUHAHCHpOBaHKME 3THX PabOT YaCTUYHO BO3MOXKHO B paMKax JAeHCTBYOLIEH
ITporpammel, HO B Gouibleil YacTH HEOOXOIMMO pemaTh 3aJa4i OTKPBITUS COOTBET-
creytomux HUP, nony4yenus rpaHToB u T.1.

TBopueckuit MOTEHINAN KOIJIEKTHBA MIPEANIPUATHS TP YCIOBUH 3HAUUTEIBHO-
IO TIOMOJHEHHUS KOJIJIEKTHBAa MOJOABIMH CIIEHHAINCTaMHU, HAIld MOJIOJbIE YYEHBIE,
aCIMpPaHThl U JOKTOPAHTHI, CBA3M C HAYYHO-00Pa30BATEIbHBIMH YUPEXKIACHUSIMH, UH-
CTHUTYTaMU M YHHMBEPCHUTETaMH, ONBIT KaJPOBOTO COCTaBa IMO3BOJIIOT HAAEATHCS Ha
YCIENIHOE peIlIeHNE HOBBIX 3a7ay.
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METOAUKA IIOCTAHOBKHA PAKETHOI'O DKCITIEPUMEHTA
JJISI U3YYEHMUS DJIEKTPOHHOM KOHLUEHTPALIMU HOHOC®EPHI
BBICOKOYACTOTHBIM UMIIEJAHCHBIM 30HIOM
J.A. Kuszes, O.B. Mesenosa, A.A. [To3un

Kpyr 3anau, perraeMbix ¢ MOMOIIBIO UCCIIEAOBATEILCKON PAKETHOM TEXHMKH,
MIOCTOSIHHO YBEJIMYHMBAEeTCs M OXBATHIBAET IOYTH BCe Cepbl UeTOBEYECKON AesTelb-
HocTH. Cpeny HUX 0c000e BHUMaHHE YAEIIETCS UCCISA0BAaHNIO HOHOC(HEPHI.

Brinenenne nonocepsl B 0co0yto 001acTb 00yCIOBIEHO HE TOJIBKO OCOOEH-
HOCTAMHU €€ (PU3NYECKMX CBOWCTB, HO W CHEUU(UKOH NMPUMEHSEMBIX IKCIIEPUMEH-
TaJIbHBIX METO/AOB HCCIIE0BaHUN, KOTOpPBIE MO3BOJIAIOT CYLIECTBEHHO YTOUHUTH HBI-
HEITHHE aHAINTHIECKUE MOJENU TOBEICHHS HOHOC(EPH NPUMEHHUTENHHO K MOTpeO-
HOCTSAM NpakTUKH. [Ipu pa3paboTke METOAMKN M3MEPEHHH C MOMOIIBIO ABHKYIIUXCS
pakeT HeoOXOIMMO YUHTHIBATH TO, YTO HWHTEPIIPETALUs PE3YyIbTaTOB JOJDKHA OBITH
OPHEHTHPOBaHA HA ITapaMeTPhl HEBO3MYIIIEHHOH CPE/IbL.

[ n3MepeHnst 3JeKTPOHHON KOHIIGHTPAIIMH UCTIONIB3YETCsI BRICOKOYACTOTHBIH
uMIeaancHbIi 3001 Tuna 31-3. 30H1 npegHa3zHaueH Ui U3MEPEHUS AJIEKTPUUYECKOM
€MKOCTH MEX]y TEIECKONMUYECKOH IITHIPEBOM aHTECHHOM U KOPILyCOM I'OJIOBHOM 4acTH
pakeTsl Ha (UKCHPOBaHHBIX yacToTax. OOpaboTKa XapaKTEPUCTUK 30HJ]A MO3BOJISIET
OTIpeNIeNUTh KOHIICHTPALUIO 3apsDKEHHBIX YaCTHII.

HonocdepHas o06macth HaurHAaETCs ¢ BBICOTHI 60 kM (cioit D). O6nacts D (60—
90 kM) xapakTepusyeTcs ciaaboil noHHM3alUell U, COOTBETCTBEHHO, HEOOJBIION KOH-
HEeHTpanueil 3apspkeHHBIX dacTull. [losToMy menecooOpa3HO HayMHATH IIPOBEICHUE
M3MEPEHUI Ha BBICOTE OKOJIO 85 KM, Ile KOHICHTpAIMs 3apsDKCHHBIX YaCTHI[ MPH-
MepHO pasHa 0,4*109 M B JIHEBHOE Bpemst u 0,75*108 M — B HOUHOE.

Ha BrIicotax 100—110 kM HaOmromaeTcs CiopagdecKuil CIoH, XapaKTepU3yro-
muiics Pe3KUM TOBBIIICHUEM JICKTPOHHOM KOHILEHTparuy. [t aToro 30HA A0/DKeH
00J1a1aTh JOCTATOYHO ITUPOKHUM JINANIA30HOM M BBICOKOH TOYHOCTBIO.

IIpu mpoBeneHun pakeTHOro sKcnepumenrta (PD) ciemyer ydumThIBaTh TOT
(hakT, YTO pakeTa Ha HEKOTOPHIX y4acTKax IOJIETA CBOMM KOPITyCOM MOJKET «3aTe-
HATH» TOTOK MOHOB, TaK KaK TEIUIOBBIE CKOPOCTH MOHOB MEHBIIE CKOPOCTH TOJIETa
pakeTsl. [Ipenmaraercs pemnTh 3Ty NpoOieMy IMyTEM OMNpeNeNeHUs] ONTUMAIbHOTO
BpEMEHHU U MecTa npoBeaeHus PD. Jlns momyueHus KoppekTHOW uHopmanmuu HeoO-
XOANMO BbIOMpaTh yroi norpyxenust CoiHIa O TOPU30HT, B 3aBUCHMOCTH OT BUAA
mycKka (ZHEBHOHM WJIM HOYHOH) Tako#, 4yTOOBI BHICOTA TEHHW 3eMJIM ObUIA HMXKE HWIH
BBILIIE 3aITyCKaeMOH paKeThl.

C 1enbio yBeJIMUEHHST TOYHOCTH M3MEPEHUH HE0OOX0IMMO 00eCeunTh MoTyde-
HHE JIaHHBIX O COJHEYHOW aKTHBHOCTHM M BapHallMM T'€OMAarHUTHOTO IOJIS, a TaKKe
MOBBICUTH HAJEKHOCTh JIEKTPOHHBIX M MEXaHMYECKUX cHCTeM 30HIa MyTéM Hapa-
OOTKH IOJTHOTO ITHKJIA €T0 UCIIBITAHUH.
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KOCMOHABTHKA IIAT'HYJIA B OBJIACTh SMIIMPUYECKOM
9K30BUOJIOT'UU: ITPOT'PAMMA «TECT»
O.C. IlpirankoB

B nokmame paccMoTpeHa paboTa, KOTOpas MOXKET OBITh MPEACTaBIECHA Kak
HaJao MCCIEAOBaHMI B 00JIaCTH SMIMPHIECKOW 3K300MOJIOTHH, COMEpIKAIasi BBIIB-
JICHHE Ha MOBepXHOCTU MexayHapoaHoi kocMuueckoil cranuuu (MKC) u noarsep-
XJIEHHE Ha MOJEKYISIPHOM YPOBHE BO3MOXKHOCTU COXPAHEHUS HYKIEHUHOBBIX KUCIOT
U JKU3HECHIOCOOHBIX CIIOP MUKPOOPTaHW3MOB BHE 3€MJIM B OTKPBITOM KOCMOCE; TIpe-
3eHTalMs J0Ka3yeMOCTH UMIIOPTa >KUBOW MaTepHH Ha 3eMIII0 IO THUIOTE3€ MaHCIep-
MHUH AppeHHYca M SMHCCHH OMOKOCMO30J1s 13 Onocdepsl 3eMin B KOCMHUYECKOE TIPO-
CTPAHCTBO II0 HEApPEHHUCOBCKOMY MEXaHHW3MY, 0OOCHOBaHHE ITOCTAHOBKH BOIIPOCA O
BepxHe# TpaHmie Omocdepsl 3eMin B HOHOC(]Epe, YCTAHOBIECHHE HPEATIOCHUIOK K
OnoJEeCTPYKINU MaTEPHANIOB B YCIIOBHAX KOCMHUYECKOTO MOJIETA.

B 2010-2014 rr. momy4eHbI BeChbMa HEOpIUHAPHBIC PE3YIIbTAThl CIIEIIHATbHBIX
HCCIIeIOBaHMM, TIpoBeeHHBIX Ha Poccuiickum cermente (PC) MKC.

PabGota BhImONHEHa TPyNIoNd y4€HBIX M CHEHUAIMCTOB OTEYECTBEHHBIX ydupe-
s)kneHuit, cpeau Kotopbix: @I'YII «lleHTpanbHbId HAYYHO-UCCIEA0BATEIbCKUI HHCTH-
TyT MalIMHOCTpoeHus» (ryaBHbIN creruanuct E.B. IlyGpanosa, k.T.H. B.A. [llyBa-
noB); HI «MHcTUTYT Menuko-Ouonornueckux npodaem» PAH (x.6.H. E.A. [leme-
Bas, 1.0.H. JLH. Myxamenuera, n.0.H. H.JI. HoBukosa, k.0.H. H.A. Tlonukaprmos);
OI'BY «HUU Bupyconoruu um. [I.M. MBanoBckoro» (1.6.H. T.B. I'pebenHuKoBa);
®OI'BY «MuctutyT npukiannoit reodpusuku um. E.K. ®énoposa» (n.6.H. B.Bb. Jlan-
mH, 1.0.H. M.A. Mopo3oBa, k.0.H. A.B. Cripoemikun); OAO «PakeTHO-KoCcMUYecKast
koproparms «Heprus» uM. C.I1. Koponésa» (n.1.H. O.C. LIpIraHKOB), a TaKke KOC-
MoHaBThI B coctaBe skunaxei: @. IOpuuxun — O. Cxkpunouka, O. KoHoHeHko — A.
kamrepos, ®. FOpunxun — A. MucypkuH. PaboTa mMeeT BBIpak€HHBIH MEXTUC-
LUIUIMHApHBIA XapakTep. TecHoe B3aMMOJEHCTBHE YYAaCTHHKOB IIPU HCCIEJOBAaHHUU
Pa3JIMYHBIX ACHEKTOB OJJHOTO M TOTO k€ 00BEKTa CIIOCOOCTBOBANIO YCIEXY €€ BBITOJI-
HEHHUS.

[IpaxkTHyeckoe U3ydeHne OKOJI03eMHOr0 KocMuueckoro mpocrpanctsa (OKII),
waHeT COJHEYHOH CHCTeMBI CpeAcTBaMH pakeTHO-kKocMudeckoil TexHuku (PKT) B
€CTECTBEHHOHAYYHBIX LIENSX BEAETCS NECITKH JIET, HO 110 3asBieHHol npobieme PKT
HCTIONB3YyeTCs He B MOJHOM Mepe. [[ng mpoayKTUBHOTO MCIIONB30BAaHMS aKKyMYJIHpO-
BAaHHOTO ONBITA W IMOTCHIHMaJa KOCMHYECKOH NMPAKTHUKH B LENSAX MMOCTAHOBKH 3ajiad,
BBIOOpA CPEJICTB U METOAOB HCCIEOBAaHMS AaHHOH MpoOIeMbl HEOOXOJUMO UMETH B
BUJY COBPEMEHHBIE NIPECTABICHUS, UAEU U TMIIOTE3bl OTHOCUTEIBHO BOZHUKHOBEHUS
U pacnpocTpaHeHus xuBod Matepuu. [IpoGnema npoucxoxaeHus kU3 Bo Beenen-
HOM, B UaCTHOCTH Ha 3eMJle, CTaja Hay4YHOW JUCIMILIMHOM, BKIIOYAIOIIEH Kak Teope-
TUYECKOE, TaK U ONEepalOHAIbHO-)KCIIEPUMEHTAIBHBIE HCCIEJOBAHUS 1O JBYM OC-
HOBHBIM HAIPaBJICHUAM: aOHOTreHe3 U maHcuepMus. [1ockoIpKy TakoW Hay49HOH Juc-
LUIUTIHE, KaK MOJIEKYJIApHAs OHONOTHs, He yIaéTcs MPOIBUHYTHCS MO HAIIPABIICHHIO
abmoreHes3a 10 CHHTE3a BBHICOKOOPTAHM30BAaHHBIX KOMIUIEKCOB OENKOB M, TeM Ooiee,
TaKHAX CIIOCOOHBIX K PEAYIUIMKALIUU CTPYKTYp, Kak Mojiekyia JJHK, BmomHe momycTu-
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MO COCPENOTOYNTh BHHMAHUE HA TUIOTE3€ MaHCHEPMHU. MOXXHO MPEACTaBHThH OCY-
IIECTBICHUE TUIOTE3bl NaHcmepMuu. IIpenmosaraercsi, 4TO «MHKPOOPTAHH3MBI-
MyTEIIECTBEHHUKN» MOTYT OBITh 3aHECEHBI Ha 3€MIII0 METEOPUTAMH, OCKOJIKAMHU KO-
MET WM YacTHUI[AMH KOCMHYECKOW MbLIH. VcciienoBaHue MOBEPXHOCTH HMPHU3EMIIHB-
MINXCS aNnapaToB MAJONPOAYKTUBHO, TaK KaK MPH MPOXOXKACHHN YIACTKOB IIa3Mbl
OuoyornYecKkue MUKpOOOBEKTH HEMHHYeMO morudarr. Ho ecian MUKpOOHOOOBEKTHI
oceJaloT HEMOCPEACTBEHHO Ha MOBEPXHOCTH 3€MJM, TO OOHApYXUTh UX BeCbMa Ipo-
6nemaTnyHO. MOXXKHO BOOOpa3sUTh HEKHE TeXHUYECKHEe MPUEMHUKH, HO IUIOUIAb UX B
ar000M ciydae OyJeT JOCTaTOYHO OrpaHHyeHa, a MOJ0KEHHE — CTaluoHapHBIM. Jla u
COBpEMEHHasl, 3aCOPEHHAs B HIKHUX CJIOSIX arMocdepa BHECET CBOM UCKa)KeHUs, Ja-
JKE €CIIM 3T OMOO0OBEKTHI OCTaHYTCS HEMOBPEXKIEHHBIMHU B MPOIIECCE TPAHCKOCMUYe-
CKOT'O TIEPEMEIICHUS.

B 5710l cuTyanuu He DOJDKEH OCTABAThCS BHE BHHMAHHs HMCCIEJOBaTENed Ta-
KO# «COOpPHHK KOCMHYECKOW MBUIM» KaK MOBEPXHOCTH opOuTanpHoM cranimu (OC).
Oma npezacTaBisieT U MOJOOHBIX NCCIECJOBAaHUN MINPOKHE BO3MOXHOCTH M IIPEUMY-
IIECTBA, @ UMEHHO: TMOJET MO TEOLEHTPUIECKOH opOuTe, MONET 1O TeIHOLEHTpHIe-
ckoii opoute BMecte ¢ 3eMiiéii, coocTBeHHbIEe pa3BopoThl OC, O3BOJISIONIME BOCIIPH-
HUMAaTh KOCMHUYECKUE MTOTOKHU C Pa3IMYHBIX HalpaBJICHUH, BKJIIOYast BEIOPOCH ¢ 3eM-
JM, €CIM TaKOBbIE MPOMCXOAAT. [IpucyTcTBHE M BHEKOpaOesbHas JesTeNIbHOCTh
(BKJ]) skunaxka Jar0T yHUKAJIBHYIO BO3MOXKHOCTB /I 0TOOpa mpo0 C BHEIIHEW Mo-
BepxHocTH OC, UX repMOoM30JISIIHI0 U Bo3BpamieHne Ha 3emito BHyTpu KK «Coro3y.
beccriopHoe nmperMylIecTBO Takoro MOAXO/a 3aKJI0YaeTcs B TOM, YTO OTOOp Npod
BBITIOJTHACTCA B peasbHBIX ycnmoBuax dkcruryaranun OC. Takum obpazom, OC craHo-
BUTCSl HAYYHBIM HHCTPYMEHTOM, CIIOCOOOM HCIIOIB30BaHMS KOTOPOTO SIBISICTCS KOC-
MHYECKHH MOJNET U AEATEILHOCTh Ha OOPTY KOCMOHABTa-3KCIIEPUMEHTATOPA.

B cootBercTBUE ¢ porpamMmoii «TecTy», BiepBble B MEPOBOW MPAKTHKE Mpeay-
CMOTpeH 3a00p MMpo0-Ma3KoB ¢ BHEIIHEH MOBEPXHOCTH I'eépMOKOPITyca, UX TePMOU30-
JSIIUST ¥ BO3BpAILCHNE Ha 3eMITIO U1 MUKPOOHOJIOTMYECKOTO0 M XUMUYECKOTO aHaJIU-
3a. ITpoObI MPOM3BOIATCS HA MOIYISIX, HAXOASIIUXCS B MOJIETE JOCTATOYHO MPOIOJI-
JKUTeIbHOE BpeMs. COBEpIIEHHO 0YEBUIHO, YTO MCCIEOBAHUS Ha OpOUTANbHON (ase
nporpaMMsl «TecT» oCcyIecTBUMBI HCKITIOYUTENBHO crtamMu 3kunaxa OC B mpouecce
BKJI npu Hanuuuu aeKBaTHOTO 000PYAOBaHHUS.

IIpakTHdyeckuM HavajaoM peanu3alu IporpaMMmel «TecT» cTajo co3gaHue
npudopa, THoceonornyeckas QYHKIHS KOTOPOTO 00ecIieunBaeTCst CleYIOIUMH TeX-
HHUKO-3PrOHOMHYECKUMH CBOHCTBaMH: COOTBETCTBHE (DYHKIIMOHAJIBHBIM BO3MOXKHO-
CTSM KOCMOHaBTa B cKadaHpe; padbOTOCIIOCOOHOCTh B YCIIOBHUSX BaKyyMa, MUKPOTSI-
JKECTH M 3HaKOIEPEMEHHBIX TeMIlepaTyp; coOifofeHne TpeOoBaHUH MUKPOOHOIIOTH-
YEeCKOW TMTHEHBI (CTEPHIIbHOCTh W TepPMOM3OJISIIUS Ha BCEX ITarlax HMCCIIeI0BaTelNb-
CKOT'0 SKCIIEPUMEHTA: IIPU MOJr0TOBKE Ha 3emile, IpH BbIBEAGHUHU U jocTaBke Ha PC
MKC, B obnuTaeMbIX OTCEeKax, NMPH IIIIO30BAHWU, B OTKPHITOM KOCMOCE M IPH BO3-
BpAIICHUN Ha 3eMJIIO).

HeopannapHsie uToTH 3-X IMKIIOB 3KCTIEPUMEHTOB U aHAJUTHYECKIX HUCCIIEeIO0-
BaHMH 1O KOMIUIEKCHOHM mporpamme «Tect» B coBokymHoctu 2010-2014 rr. mo3Bo-
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JSFOT B MPEJMMHHAPHOM TIOPSAAKE MHTEPIPETHPOBATh MONTYyYCHHBIE PE3yJIbTaThl Cle-
JIYIOIIAM 00pa3om:

— BIIEPBBIC MONTYYEHBI IKCIEPUMEHTAIbHBIE JOKA3aTEIbCTBA COXPAHEHH HYK-
JIEMHOBBIX KHCJIOT, )KHU3HECTIOCOOHBIX CIIOP MHKPOOPTaHM3MOB BHE 3€MIIH B OTKPHITOM
KOCMHMYECKOM TIPOCTPAHCTBE, B uacTHOCTH, oOHapyxensl Bacillus licheniformis,
Delftia sp., Mycobacteria sp.;

— CcO3/1aHa BO3MOXKHOCTh JKCHEPHMEHTAIBHO W3y4aTh TMIIOTE3y MaHCHEPMHHU
Appennyca-Kpuka n Oprena 06 UMIOPTHPOBAHUY KU3HU Ha 3EMIII0 U3 KOCMOCA, B
TOM 4HCIIe, B KAYECTBE OMOJIOTMYECKOr0 KaHajla CBSI3H C BHE3EMHOM IIMBUIIN3ALIHEH;

— moiy4eHsl (akThl, MOATBEprKAaroIue TpaHcnopT OakrepuanbHoi JIHK, B
YaCTHOCTH, MOPCKOTO IUIaHKTOHA M3 bapeHueBa Mops, ¢ BOCXOASIIEH BETBBIO TJIO-
0anpHOH 3eKTpuYecKoi e 1o reoueHTpudeckux opout MKC. Takoit myTs nepe-
HOCa MO3BOJSIET OOCYXIaTh THIIOTE3y ITAHCIIEPMHH II0 HEAPPEHHYCOBCKOMY MeXa-
HU3MY, TIPH KOTOPOM >KHBOE BEIIECTBO aKTUBHO paccenBaeTCs M3 OMocdepbl 3eMin B
MEXXIUTAaHETHOE POCTPAHCTBO;

— 000CHOBaHa MOCTAHOBKA BOMNpOCa O BepXHeW rpaHuie Omocdepsl 3emnn B
noHocdepe;

— IMOATBEPIKACHO, YTO MCCICAOBAaHHA MOJICKYJIAPHBIMU METOAaMU Hp06 C
BHemHel nmoBepxHocT MKC Mo3BOJISIIOT ONpenenuTs BUIOBYIO CEUUPHIHOCT 00-
Hapy>KEHHBIX MUKPOOPTraHU3MOB U UX IIPOUCXOKICHUE;

— IoJIydyeHa I/IH(I)OpMaHI/IH 0 BO3MOXKHBIX aHOMAJIBHBIX IMPOoLECCax ACCTPYKIUN
1 OMOAECTPYKLUH, KOTOPBIE MOTYT CHHXKaTh PECYpPCHBIE XapaKTEPUCTHUKH T'€PMOKOP-
ITyCOB KOCMHUYECKHX OOBEKTOB C JUIUTEIBHBIM CPOKOM CYIIECTBOBAHHS M BBICOKOMH
aBTOHOMHOCTBIO, HAllpUMeEP, IJIs1 MAPCHAHCKOTO SKCIEIUIMOHHOTO KOMILIEKca, OpOu-
TAJILHBIX WJIM HAIIOBEPXHOCTHBIX CTAHIIWH;

— MMOJTBEPKAEHA HEOOXOAMMOCTh TPEOOBaHMH K KOHCTPYKIMH OpOMTAaIBHBIX
MEXXIUTAaHETHBIX aIlllapaToB, HCKIIOYAIONINX KOHTAMHHAIMIO KOCMHYECKOTO Mpo-
CTPaHCTBA M WHOIUIAHETHBIX TeJ 3eMHBIMH ()OPMaMH XM3HU ITIPH PEIICHUH 3a/1auH
obecrieueH st TJIAHETHOTO KapaHTHHA.

Pesynbrarel nporpammbl «TecT» oIpeaessioT HEOOX0AUMOCTh €€ MPOaoIDKe-
HUSI B CIIEIYIOIIEM BHJIE:

— MPOBEJICHUE CUCTEMAaTHYECKOI0 MOHHTOPHHTa BHenIHeH nosepxHoct MKC;

— CO3/1aHHe M MPUMEHEHHE KOJUIEKTOpPa JJIs OCTOSHHOTO YJIaBIHUBAHUS a3pO-
3051 B cobcTBeHHOH arMocdepe MKC 1 okpysxaromemM KOCMHYECKOM ITPOCTPAHCTBE;

— MIpUMEHEHHE POOOTOTEXHUKH VISl TOTAIFHOTO U MOCIEA0BATEIFHOTO 0TOOpa
po6-Ma3KkoB 1Mo BceM noBepxHocTsiM MKC.

MKC c nojHbIM OCHOBaHHMEM MOJKET M JIOJDKHA PacCMaTpUBATHCS KaK YHH-
KaJbHasl SKCHEepUMEHTaNbHasl IUIOMAAKa ISl OTpabOTKN CPEACTB M METO/OB ITOMCKa
BHE3eMHBIX (pOpM >KM3HM M OHOJOTMYECKMX CHUTHAJIOB BHE3EMHBIX IMBHIIN3ALMH.
TeOpeTquCKI/Ie 1 IPAKTUYCCKUE BBIBOABI U CICACTBUA, KOTOPBIC BO3ZMOXHO MOJIYYUTH
U3 PE3yJIbTATOB peau3alliy U MIPOIODKeHUs porpaMMbl «TecT», TOoIKHBI IPUBECTH
K INPUHOUIHAAIBHO HOBBIM JIA 3eMHOH OUBUJIN3alIUN q)yHl]aMeHTaJ'[BHBIM 3HAaHUSAM U
MOTYT PacCMAaTpPUBATHLCS KaK MPOJIOT U BeXa IKCIIEPUMEHTAIbHON 9K3001M0I0THH.
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CTPATEI'USI PA3BUTHSA 3EJEHOW» KOCMOHABTHUKH:
YTOIIUU, PEAJIUN, TEPCIHEKTHUBBI
C.B. KpnueBckuit

B Mupe peanusyercs nepexo K «3eJI€HbIM» 3KOHOMHKE M Pa3sBUTHIO psja OT-
paceit u ctpaH B pycie pemenuii Konpepennmm «Puo+20y», mpomreamei mox sruaoi
OOH B 2012 r. Bo3MoskeH T «3€JICHBIN» Tepex0i KOCMOHABTUKH, c(hepbl KOCMHYe-
ckoif pesrensHOoCcTH (K]I) HAa OCHOBE CTpaTeTuy Pa3BUTHUS «3€JIEHOI» KOCMOHABTUKU U
KaKo JTOJDKHA OBITh 001Iast MOJIENb, CTPYKTYpa TaKkoH cTpaTreruun?

VYronuu. C 90-x rr. XX B. CyIIECTBYIOT U Pa3BUBAIOTCS UAEU HKOJOTH3aLMU
KOCMHUECKOIM TEXHUKH, TEXHOJIOTHH B KocMuueckoil nesrensHoctu (K/I). B 10-e rr.
XXI B. UX MOXHO IPEACTaBUTh KaK KOMIUIEKC HJeH O BO3MOXHOCTU PaJUKaJIBHOIO,
ObICTPOro mepexosa K «3eJICHOI» KOCMOHABTHKE 33 CUET OOHOBJICHHS TEXHHKH, aK-
TUBHOTO BHEJPEHUS «3eleHBIX» TexHojorui u T.1. s K] pazpaboraHO MHOKECTBO
uzell, THHOBAIIMOHHBIX TEXHOJIOTHH, KOTOPhIE MOJKHO OTHECTH K «3EJIEHBIM» (HETOK-
CHUYHBIE PAKETHBIE TOIUIMBA, MCIOJIB30BAHHME DHEPIHHM, IEepelaBacMoil Ty4oM Ja3epa
JUISL IBMDKCHUSI PAKEThl; «KocMuueckuid mudt» u ap.). B Poccun paspabarsiBarorcs:
KOHIICTIHUS «3eJeHbIX» TexHonoruit B chepe K/ (Kmournukos B.1O., 2013), «3eine-
Has» crparerus ocsoeHus Jlynsl (Kpuuesckuii C.B., 2013). VIx BHeapeHUe 3aTpyaHe-
HO M3-3a MpeoOsIaaHus yCTApPEeBIIUX «I03KOJOTMYECKHX» MOAXOJ0B, TEXHHUKH, TEX-
HOJIOTHIA, TeXHOJOrHueckoro ykiana B chepe KJI. «3eneHas» KOCMOHABTHKA BOCIIPH-
HUMaeTCs KaK yTOIHS.

Peanuu. CoBpeMeHHBIC KOCMUYECKas TeXHUKa, TEXHOIOTUU B Poccun u mupe
MMEIOT YHACJICZIOBAHHBIE YKOJOTHUECKHE MPOOIEMBI M3-3a BOGHHOTO T€HE3HCa, HAIIH-
4ysl IBOMHBIX TEXHOJOIMH, OTCTaBaHUS BO BHEIPEHUH dKOCTAHIAPTOB B MEPEXOJE K
HAWITy4IIUM JOCTYIHBIM TEXHOJIOTHSIM, a TAKKE M3-3a DKOHOMHUYECKHX U JIp. OTpaHH-
yeHHi. CylecTBYIOIUE «TPaJAULUOHHBIE) MPOEKTHI, MporpamMmsl, ctpaterun KJI He-
JIOCTaTOYHO BHUMAaHHS M PECYPCOB YAEIAIOT 00ECIIEUEHUIO SKOJIOTnIecKoi Oe3omac-
HOCTH, OXPaHe OKPYXAIOLIEH cpelbl. «3eleHble» MOAXOAbl U TEXHOJIOTMH B HHUX €IIe
He oTpakeHbl. CTpaTEerHi0 Pa3BUTHsI «3EJICHOI» KOCMOHABTHKU MPEACTOUT pa3pado-
TaTh Kak ajJbTEePHATUBY CyllecTBYoel crpaterun K/ u/mnm nomnoaHeHue K Heil.

ITepcnexTuBbl. O6mas Moaenb U CTPYKTypa «CTpaTeruu pa3sBUTHS «3ETICHOI»
KOCMOHABTHKH» MOKET OBITh TIpE/ICTaB/IeHa B BUJE 3-X OJIOKOB:

— IIeTIH, 3a7a49H, IPUHITUIIGI,

— OCHOBHBIE HalpaBJICHUS, METOJbI, TOAXObI;

— DTalbL

Berlenum B 0J10Ke TpU OCHOBHBIX HAIPaBIICHHUS:

— obecrieyeHue HKOJIOrHUeCcKOil 0€30I1aCHOCTH;

— UCTIOJIb30BaHKE MPUPOAHBIX pecypcoB Ha 3emie u B Kocmoce;

— OXpaHa ¥ BOCCTAHOBJICHHE OKpY>KalolleHd Cpeipl, BKIIIOYAsl CO3JlaHue 0c000
OXpaHAEMBIX ITPOCTPAHCTB BHE 3EMITH.

Kirouessie metoer. HopmupoBaHnue 1 KiracCHpUKaIys SKOJIOTHIHOCTH TEXHU-
KH, TEXHOJIOTHH, MpoeKkToB U nporpamm KJI B Buze 4-X KIaccos:
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— «Oenple» (IEPCHEKTUBHBIC, NPUHLIUINAIGHO HOBBIC, «CBEPX3EICHBICY, HIE-
aJbHbIC);

— «3eNIeHbIe» (HOBBIE, YHCTBIE, MAaKCHMAIBHO 3K00E30MacHbIe, IPUPOJOPECYp-
cocOeperatomine, xelaeMble, HaWTydIIne);

— «KOpPUYHEBBIEY» (TPA3HBIC, SKOJOTMIECKU OMACHBIC, PACTOUUTEIbHbIC, yCTa-
peBIue);

— «4epHbIe» (Ype3BbIUAiiHO TPSI3HBIE, CBEPXOINACHBIC, CBEPXPACTOYHUTEINbHEIE,
HeTpHeMIIEMEbIE).

OcHoBHBIE TIOAXOABI: 1) CHCTEMHBII OAXO0/; 2) OXBAT IIOJHOTO >KU3HEHHOTO
LKA, 3) mepexol] K «3eJICHOMY» TEXHOJOTMYEeCKOMY YKIJIaJy d4epe3 YIpaBieHHUE
CIEKTPOM TEXHOJIOTHH (3alpeT «4epHOro», OrpaHnuYCHHE «KOPUYHEBOT0», BCEMEpHas
MOJIICPIKKA «3EJIEHOTOY», CTUMYJIHPOBaHUE pa3paboTku «Oemoro» kmacca) (Kpuues-
ckuit C.B., 2013).

Oransl: 1) pa3paboTka 1 BHEAPEHHE HOBBIX «IIPaBWII HTPHD» (HOPMHPOBAHUS U
IIp.); 2) ePEeXoIHbIH epro (0T «IEpPHO-KOPUIHEBOI» KOCMOHABTHKHU K (BEJICHOI).
1-# sTam ~5 ner, 2-i ~20-30 et (ONTUMUCTUICSCKHUN CIICHAPHIA).

«3eJIeHBIi» Tepexo HEeBO3MOXKEH B KOCMOHABTHKE TOJBKO B OIHOM CTpaHe.
OH 00YCIIOBJICH TeMIIaMH Pa3BUTHSI MUPOBOH «3€JICHOW)» 3KOHOMHKH, HO OTCTABaHUE
B IIepexo/Jie MPUBEJET K CHIKEHHIO d((PEKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTH Ce-

pet K/I.

HNEPCIEKTHUBBI PA3BUTHUS MUJIOTUPYEMON KOCMOHABTUKHA
H.B. Makcumosckuii, M.A. ITyTukos

VYpoBeHb pPa3BUTHS NWIOTUPYEMOH KOCMOHABTHKHM — TJIaBHBIM I10Ka3aTellb
aMOMIMI YyeroBevecTBa B U3yUEHNN U OCBOSHUN BceeneHnHoil.

Ha cerognsmHuii 1eHb BEPIIMHON TEXHOJIOTHH MMJIOTUPYEMBIX ITOJIETOB SIBJIS-
ercs Mexnynaponnas kocmudeckas craHums (MKC), skcmmyaTupyemas B pexume
MIOCTOSTHHOTO TpeObIBaHMA 3Kunaxa. CMEHy 3KHIIa)ka U I'py30MO0TOK 00ECHeunBaioT
TpaHcnopTHbIe Kopabnu «Coro3y, «IIporpece», ATV, HTV, Dragon u Cygnus.

Bosmosknoctt MKC 103BONISIOT OJHOBPEMEHHO BBINOJHSTH JECATKH JKCIIe-
PUMEHTOB 10 MHOTHMM HANpaBICHUSAM HAyKH M TEXHHUKH. BoJbloe BHHUMaHHE Takxke
ynensercsi oTpabOTKe MEPCIEeKTUBHBIX TEXHOJOTHH, HEOOXOAHWMBIX I OCBOEHHS
JTaTbHEro KocMoca.

Jast BeIpaOOTKN JANbHEHIINX TUIAHOB IMHUIOTHPYEMBIX TTOJIETOB CO3/1aHA MEX-
nynapoanas rpynna ISECG, cocrosimas u3 BeAylUX 3KCIEpTOB 14 KOCMHUYECKHX
areHTcTB. «JlopoxkHas kapta ocBoeHus kocmoca» («The Global Exploration
Roadmapy), cpopmuposannas rpynmnoii ISECG, umeer cBoeii nensto Mapc. I1pu aTom
IYTH JIOCTMIKEHUS! 3TOHW LENM MOTYT OBITh Pa3IMUHBIMH: JIOCTIKEHHE IPOMEKYTOY-
HBIX LeJiei (MONETHI 0 OKOJIOJYHHOH opOuTe, ocBoeHue JIyHBI, MONETHI K acCTepOU-
JlaM) MOXHO IITAaHHPOBaTh B Pa3HOW mociemoBaTenbHOCTH. OUYeBHAHO OXHO: TIPO-
rpaMMa OCBOCHHSI JAIbHETO KOCMOCa MOXET OBITh TOJNBKO MEXIYHapoIHOW. B aTom
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cMeiciie onbIT porpamMmmel MKC Oyzer BechbMa I0JI€3€H Kak B TEXHHYECKHX, TaK H B
OpraHU3alOHHO-(QUHAHCOBBIX aCIIEKTaX.

OpnHako aHanu3 3ajad, PEIlaeMbIX C HCIOJIB30BAaHHEM KOCMHYECKOTO Mpo-
CTPaHCTBA, MOKa3bIBACT, YTO M Ha HHU3KUX OKOJIO3EMHBIX OpOUTAX y IMHJIOTHPYEMOH
KOCMOHABTHKH OCTaHETCSI MHOXECTBO MPWIOKEHHI. DTO HCCIENOBAHUS B PA3IMYHBIX
obyacTsaX HayKH, OTpabOTKa KOCMHUUYECKHX TEXHOJIOTHi, 00CIy)KNBaHHE aBTOMaTHYe-
CKMX KOCMUYECKHX amnapaToB Ha opOuTe, COOpKa KOCMUYECKHX KOMIUIEKCOB, POU3-
BOJICTBO MaTepuaJioB, BaKIIMH, OMOIIPENnaparoB U Jp.

B cBsi3u ¢ 3TUM C BBICOKOH BEPOSTHOCTHIO MOYHO IPEIIOJIOKHTE, YTO HAPSAY
C MOATAaNHBIM NTPOHUKHOBEHHEM YeJIOBEUeCTBa B NaJbHUII KOCMOC OyIeT pa3BUBATHCS
nuiIoTHpyemas: nHdpacTpykTypa Ha HU3KUX opOuTax. OHa MOXKET BKIIOYaTb MHO-
ropyHKIIMOHATBHYIO 0a30BYIO CTAHIIMIO, a TAaKKe «O0JIAKO» CIICIHATU3NPOBAHHBIX
ABTOHOMHBIX IIOCEHIAeMBIX MOAYJel M Habop TPY30BBIX M MHJIOTUPYEMBIX Kopabiieh
IUISL TPAHCIIOPTHOTO 00ECIIeYEHHSI.

O TEHJEHIIUHU ITPEBPAIIEHUS TPAJIUIIMOHHOI'O XO3SIMICTBA
3EMJIM B KOCMHUYECKOE XO351iiCTBO 3EM.JIN
B.U. ®nopos, I'. Mumykos, A. 3eneniiosa, A. [Tasnosa, A. BydTsik, 5. Ckpurka,
JI. Yepnera, FO. 3anxyOpoBckas

Kocmuueckoe xo3siictBo 3emun (KX3) Bo3HHKaeT M pa3BHBaeTCs Kak 4acTh
xo3siiictBa 3emin. Ho, BBIXOZs B CBOEM pa3BUTHH HA Ha4yaJlOo UCIIOJIb30BAHHUS MaTEepU-
IBHO-YHEPTeTHIECKUX pecypcoB JIyHbI M Apyrux o0bekToB KocMoca, KX3 mocte-
MIEHHO 00pEeTaeT CaMOCTOSTEIBHOCTh U Bce OoJiee OmpeesisieT TeHICHINIO TpeBparie-
HHSI 3MHOT'O XO3SIICTBA B €€ KOCMUYECKOE X03SHCTBO.

I'mo6anmzarus 3Toi NpoOsIeMbl CBsI3aHa C UCUEPIIaHNEeM HEOOXOANMBIX TeppH-
TOPHAIBHBIX PE3EPBOB W C W3MEHEHHEM KpPUTEPHEB IOKa3aTeseil ®HM3HU. DTH Ipo-
OJeMBI BBIIIIM 3a IMPEAETbl BO3MOXKHOCTEH YKa3aHHOTO €CTECTBEHHOTO IUIAHETHOTO
UKJIa ¥ B BUJIUMOI NEPCHEKTHBE YrpOXKalOT KPU3HCHBIMH siBiIeHusiMH. Hanboiee
TPEBOXKHBIM U MHTErPAJIbHBIM SIBIISIETCS YIPO3a YIIIEKHCIIOTO 3aCOpPEHHs aTMoc(hepsl,
YTO YPEBATO MAPHUKOBBIM (P (HEKTOM. YKe HECKOJBKO NECATHIETHI MO 3THM BOIPO-
caM MJIyT NOUCKH MEKAYHAPOIHBIX SKOHOMHUKO-TIPABOBBIX pelieHnid. Ho Bce mpoekTs
THIOTETUYHBI, IOTOMY YTO BBIXOJST Ha CUCTEMbI IIIO0AIBLHOrO MaciTaba u Bo3jeii-
CTBHSI, KOTOPBIE JI0 ATOTO €IlIe HE CO3/IaBaJIKCh.

Pestomupyst ckazaHHOE, MBI MOXKEM T'OBOPHUTH O HEOOXOJMMOCTH CO3IAaHUS U
Pa3BUTHSI CHCTEMBI 3Koslornyeckoii noanepxku 3emin (IC3). Xapakrepro, uto OC3
UMEeT KpOME IIOJICHCTEM, JHUCIOLHUPYIOIINXCS Ha TOBEPXHOCTH 3€MJIM, Pa3BHUTHIN
KOCMHYECKHI CEKTOp, TPEOYIOIIHNIA JUTs CBOGH AMCIOKAIIMA KOCMHUYECKYIO TPAHCIIOPT-
HYIO CHCTeMY 0oJiee MOIIHYIO TO TPY30IOTOKY, Ye€M CYLIECTBYIOIIAs.

[ToaToMy perieH#e rI00aTbHBIX KPU3UCHBIX MPOOJIEM BO3MOXKHO JIMIIb [0 Me-
pe pasButus KX3 u Bxmrouenust B mporecc IC3 MaTepHaIbHO-IHEPTeTHUECKUX pe-
cypcoB JIyHbl, mpexke BCEro, BO3MOXHOCTb HCIIOJIb30BaHHs PAaKETHOTO TOILIMBA,
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npousBeneHHoro Ha JlyHe u u3 Bemiecta JIyHbI, 1 CO3/1aHUSI KOCMHUYECKOM TpaHC-
TIOPTHOW CUCTEMBI.
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Cexunsi 1. <MCCJIEJOBAHUE HAYYHOI'O TBOPYECTBA
K.2. HUOJKOBCKOTI'O 1 HCTOPUSA PAKETHO-KOCMHYECKOU
HAYKH 1 TEXHUKHN»

MPOBJIEMA OTHOIIEHHUA K.3. IUOJKOBCKOI'O K PEJIUTUN
B.B. JIpITkMH

B uctopuu vayku K.O. [{luonaxoBckuii XOpoIIo U3BECTEH KaK YYEHBIN, BHECIIMH
GonbIION BKJIAX B Pa3BUTHE MaTEpPUATMCTUUYECKOTO €CTECTBO3HAHUA. B To ke Bpems
XOPOIIO M3BECTHO, YTO JIOCTATOYHO PAaHO MPOSBISIETCS Y yYEHOro MHTEpec K (uio-
co(ckuM npoGreMaM OBITHS, MOIBITKA OCMBICICHUS, OOBSICHEHUSI OKPY>KaroLIeH ero
KU3HA. «MEHs OCOOCHHO YBIEKAJIM COUHANHUCTHYECKHE pabOTHl W HaTypduiocod-
ckue. HekoTopble n3 HUX ObUTH HamedaTaHbl, OOJIBIIMHCTBO JKE M ceiuac JISKHT B py-
kommcsax» (K.D. [uonkosckuit. YepTsl 3 Moeit xm3Hu. Tyma, 1983. C. 23).

Ha onpenenennsix stanax csoero TBopuectsa K.O. [{HOIKOBCKHI CKIOHSIICS K
uzee TMEPBONPHYMHBI KaK OE3IMYHOT0 BCCOOBEMIIIOIIETO MEpBOHAYANa BceneHHOH.
Bo MHOroM 3THM 0OBsICHSIETCS U TOT (DAKT, YTO B OMNpEAEICHHbIE MOMEHTBI YKH3HU
MepBONPUYNHA CYOBEKTHBHO clMBajiach y L{nonkoBckoro ¢ uneeii oora.

K Haubosnee BaXHbIM CyOBEKTHBHBIM (haKTOpam, BIUSBLIMM Ha MHUPOBO33pe-
Hue K.3. [{noakoBcKoro (ero CTaHOBIEHUE U HBOJIIOINIO) OTHOCUTCA MPU3HAHHUE UITH
HeNpHU3HaHKUE HccleoBaHul yueHoro. HempusHaHue paboT yueHOro, HeIOOLEeHKa UX
3HA4YeHUs, X BaXXHOCTU PE3KO OTPHUIATENHHO OT3BIBAJHCH HA AYIIEBHOM COCTOSHHUU
yaeHoro. Heciywaitno Bo MHOTHX pabdorax K.O. [{HoMKOBCKOTO MOKHO HalWTH MOI00-
HBbIE TOpbKHE ciioBa: «Tspkeno paboTaTe B OJMHOYKY, MHOTHE I'OAIbI, IIPU HEOJIarompu-
ATHBIX YCJIOBUSIX, M HE BHIETh HUOTKyIa mpocsera U coaeictBus» (K.O. L{mnonkos-
ckuit. Usbpannsie Tpyasl. M., 1962. C. 209).

B o6mmii HeOnaronpuATHBIN )KN3HEHHO-TICHXOJIOTHYEeCKUi ()OH KNU3HU yIEHO-
TO BIUIETAJIUCH M TaKHE TParMyecKue COOBITHS, KAK CMEPTh JIeTeH, M0oXKaphl U HaBOI-
HEeHHMs, 00pyIIuBaBIIKecs Ha ceMbio [{nomkoBckux. Bee aTo mpuBoaAniIo K ToMy, 4TO B
HanOoJiee CIOXKHbBIE NMEPHOMbI JKU3HU Y yYEHOTO BO3HMKAIHM HIEH MUCTHYECKOTO U
pEeNUruo3HOro xapakrepa: «S5 4yBcTBOBajd cedst naynexo He jagHo... CTan Bmaaath B
oT4astHMe... 5] BUJEN U B CBOEH KM3HU CyAb0y, pyKOBOACTBO BhICIIUX CHJI. C 4HCTO
MaTepHaJIBHBIM B3TJIJOM Ha BEIIM MEMIAJIOCh YTO-TO TAMHCTBEHHOE, Bepa B KaKHe-TO
HerocTmkumble citely (K.O. Huonkoeckmii. datym, cynsba, pok // Apxu PAH.
®.555. On. 2. 1. 1. J1. 6).

PazButne nayku B koHue XIX B. mpuobOperaer OypHble MacmITaObl, IPU 3TOM
3HAYUTENIBHO pacIIMpsieTcss U cdepa COIMAIbHOIO BO3ACHCTBUS €€ Ha HaceJeHHe.
Ocoboe BIUsIHME Hay4yHbIE 3HAHUS OKA3bIBAIOT HA MHPOBO33PEHUYECKHE YCTAaHOBKH
moneit. Eme I. Jletitoann 8 XVIII B. mo Bonpocy 0 B3aMMOOTHOLIEHUH HayKH M peIln-
run 3amedan: «KaxeTcs, 94To Jake eCTeCTBEHHAs! PEIUTHs YPE3BEIYAHO TEPSET CBOIO
cmry. MHOTHE CYNTAIOT IYIIN TEJIECHBIMH, IPYTHE CUUTAIOT TEJIECHBIM CAMOTO Ooray
(I'.B. Jleitbnun. Cou. T. 1. 1962. C. 430). ®axT 1aHHOTO MPOTHBOCTOSIHHUA HAYKH H
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penurun Ha pyOeke BEKOB HE OTPHIACTCS M COBPEMEHHBIM IIPAaBOCIABUEM, KOTOPOE
orMmeuaeT: «Bompoc 00 OTHOIMIEHHUAX HAyKHW M PEIUTHH, OJUH U3 OCTPHIX U OOJIE3HEH-
HBIX HE TOJBKO AJISI BTOpoH moioBuHEI XIX croneTns, He MOXKET, OUYEBUAHO, PELIATh-
cs1 0e3 BBIICHEHHS TOTO, AEHCTBUTEIBHO JH <...> MPOU30LIENT MEKAY HAMH Pa3phIB.
<...> To, uro B XVIII B. mpencraBisieTcss Kak MPOTHBOPEUHE MEKIY «PasyMOM» U
«Bepoit», B XIX B. BcIulbiBaeT Kak KOH(IMKT HayKu W penurun» (Bockpemenue yae-
Moe i Bocxuiaemoe. borocnosckue Tpynsl. CO. 24. M., 1983. C. 245).

Amnanmuz pabor K.O. [{noiakoBckoro, Kak OIMyOJMKOBaHHBIX, TaK M JOIICALIHX
JIO HaC B PyKOIIUCHOM BHUJIE, CBUAETENIBLCTBYET, YTO YUECHBIH JOCTaTOYHO PABHOMYILIHO
OTHOCHJICS K O MIMAIBEHON pesTuriy U epkBu. OO 3TOM ke TOBOPSAT MUChMa yYeHOTO,
ero aBroouorpaduyeckrue 3aMeTKH. beu1 M yueHslil Bepyromum 4enoBekoM? OnHO-
3HAYHO OTBETHUTH Ha 3TOT BOIPOC HENb3s. PaHHMI MepHos U3HN yYSHOTO IPOIIEI B
YCIIOBUSIX PEIMIHO3HOTO BOCIIMTAHUS, YTO OBUIO €CTECTBEHHBIM AJSI OOJBIIMHCTBA
HaceneHus Poccuiickoil umnepuu. Bmecte ¢ TeM, 3epHa pelMruo3HOro BOCIUTAHUS B
JTAaHHOM ClIydyae yHajiy Ha HeOjaromaTHyro mouBy. CaM ydeHBIH mucai, 9yTo ¢ JEeTCTBa
MIPOHUKCS 3aKOHAMHM TIPHUPOJBI U HUYEro kpome HuX He mpusHaBan (K.O. Llmonkos-
ckuil. ATiac mupuxkabis u3 BoaHucTou cranu. Kamyra, u3n. aBropa, 1931. C. 22). B
TO XK€ BpeMs, HEeKUil NMOTEHIHAJ PEJIUTHO3HOI0 MHPOBO33PEHHS COXPAHAICA, U ITO
JIaBaJIO YYEHOMY TOBOJI TOBOPHUTH: «OTrpOMHBI Ipy3 BHYIICHHBIX HAM B IOHOCTH UAeH
HEBOJILHO KJIOHHMT HAC K MUCTUIIM3MY. W C MOMOIIbIO HAYKH HEJIETKO OT HEro 0CBOOO-
nutees» (K.O. IlmonmkoBckmii. OTBeT Ha 3ampoc [ocygapCTBEHHOTO CIIOBapHO-
suiuKIoneAndeckoro u3nanus / ®ouasl I'MUK uMm. K.O. [{uonkosckoro. @.1. Om.1.
J.101. JI.1). K.3. [{nonxoBcKuid HENBYCMBICICHHO YKa3bIBaeT Ha TO, YTO MPOUCXOXK-
JeHne O6ora He HOCHT CBEPXBECTECTBEHHOTO XapakTepa. MaTepHanucTunieckas, B CBO-
eil OCHOBe, TOYKa 3pCHMS NIOMOTaeT YU€HOMY HalWTH BEpPHBIE MCTOKH BEphl B Oora B
YeJIOBEUECKOM CO3HaHWH. boree Toro, yueHslil BecbkMa BEpHO MOAMEYAeT TOT (PaKT,
YTO y pa3HbIX HAPOJIOB OOTH COBEPUIEHHO pa3HbIe. Bce 3aBHUCHT OT ypOBHS pa3BUTHS
Hapoja, OT €ro MHANBHUIYaIbHBIX OCOOEHHOCTEH, OT OCHOBHBIX XO35HCTBEHHBIX MHTE-
PECOB M T.JI.

Takum ob6pazom, K.O. [nonkoBckuii mpubmmxaics K peleHHI0 BeChbMa HHTe-
PECHOTO M Ba)KHOT'O BOIIPOCA O T€HE3UCE NMPOUCXOXKICHHS IOHATHA 0 6ore Kak (GaxTo-
pe COIManbHO-TICUXOJIOTHYECKON aKTUBHOCTH JIIOJIEH, KaK pe3yibTaTe MO3HAHUSA MU
npupozasl. K.O. [l1oiKoBCKHH, B M3BECTHOH Mepe HIeaTu3Upysl HadaJbHBIE ITAIIbI
TIOSIBJICHUSI PENUIUH W Bepbl B Oora, NPUIHUCHIBAs 37IeCh OCOOCHHYIO POJIb «MYyApe-
IIamMm», TeM He MEHee, BeCbMa TOYHO OTPakaeT 'HOCEOJIOIMIECKUE U ICHXOJIOTHYECKHE
KOpHH Bephl B Oora. YesoBek B APeBHOCTH ObUI ciab mepe]] HeMO3HAHHBIMY CHJIAMU
npupo sl. CHily YelIOBEeKy HECET JIMIIb HayKa, OTKPBIBAIOIIAs Mepel JII0JbMU NCTHHBI
ObiTus. UenoBek, BBULy HEPAa3BUTOCTH CBOMX 3HAHWH O NMPHUPOJE, HE MOXKET aJIeKBaT-
HO OTpa3uTh BHEUWIHWI MHUp. [IpoMcxoanT BecbMa NpHMedaTeNbHAs BEIIb: HE yMes
BEPHO OOBSICHUTH, OTPA3UTh B CBOEM CO3HAHWHU JCHCTBUTEIHHOCTD, JIIOAH AENAIOT 3TO
IIpH OMOIIHU (paHTa3UH, JOMBICIHBAS TO, YTO HE TOHUMAIOT, HA OMPEICICHHOH CTy-
MIEHU Pa3BUTHSA YEJIOBEYECKOTO OOIIECTBa OTOOpa’keHHE MPUHUMAET aHTPOIIOMOp -
HBIH Buj. Bo3HuKaeT Mup paHTOMOB, Iepesl KOTOPBIMHE (II€ped MOIIBIO U BCEMOTYIIIe-
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CTBOM HX) YEJIOBEK HAYMHACT MPEKIOHATHCS. TaKOBBI THOCEOIOTHIECKHE KOPHU BEPhI
B Oora (B 00roB — mepBOHAYAILHO).

SIpkue perurrno3HO-MUCTHYECKHE B3I B MHUPOBO33PEHUN YISHOTO HaOIIIo-
JaroTcs B HanboJlee TPy JHbIE MOMEHTHI €0 )KU3HH U TBOPYECTBA, YTO CBUACTENBCTBY-
€T 0 MHPOBO33PEHYECKON HEYBEpEHHOCTH YUEHOTO, XapaKTepH3YIOIIeHcs, B Ompe/ie-
JICHHOH Mepe, ero ¢punocockumM ayainu3MoM. B To jxe BpeMsi, TBOPUECKHI Iy Th yue-
HOTO CBHJIETEJILCTBYET C TOM, YTO OH HAXOJWJI B ceOe CHIIbI HE TOJIBKO IPE0JI0JICBATh
CBOW COMHEHWUs, HO ¥ MOT CMEJIO BBIHOCUThH UX Ha CYJ IIMPOKOIl 0OLIECTBEHHOCTH. A
9TO CBUJIETEIBCTBYET O BBHICOKOW CTENEHHM Hay4yHO# camooTBepxkeHHocTH K.O. I{non-
KOBCKOTO.

B konme XIX — nagyane XX BB. mpaBociiaBue, SBISACH FOCYIAPCTBCHHON pe-
JIUTUEH, UCTIBITHIBATIO BMeCTe ¢ PoccuiickuM rocynapcTBoM m3BecTHBIA kpusuc. Co-
IIUATFHBIM OTBETOM Ha 3TO, B YaCTHOCTH, CTAHOBUTCS OOIIas COMUANFHO-IYXOBHAs U
uelHas HEYIOBJICTBOPEHHOCTh YAaCTH BEPYIOMHX Jroned. YacTh HWHTEIDIMICHINN
MOHUMAET, YTO MPABOCIIaBHEC B MPEKHEM CBOEM BHJE HE MOXKET yXKE HCIIONHATH Kak
mpexae CBOM (YHKIIMU TOCYHAapCTBEHHOH penuruu. I1OsSBISIOTCS TOMBITKA KaK-TO
«MOJNPAaBHUThY, MOJEPHU3UPOBATh DPENIUTHIO, cAelaTh e€ Ooliee NpPUBJICKATEIBHOM.
Tak Bo3HuKaeT B Poccuu «OorouckatenbcTBo». OTroJ0CKH «OOrOMCKaTEIbCKUX» MO-
MEHTOB B TBOPYECTBE y4EeHOIro HanboJsee SBHO 3aMETHBI B ero pabore «OOpa3oBaHue
3emin u comHeuyHbix cuctem» (K.3. [nonkoeckuii. OOpa3oBaHue 3eMIIM U COJTHEY-
HbIX cucTeM. Kasyra, u3a. aBropa, 1915).

Joxnan moxarotosieH mpu noxanepxkke rpaHta PITH® u IlpaButensctBa Ka-
myxckoit obmactu Nel4-13-40001a(p).

JOKEXPUCTUAHCKHUE UJIEN B «KOCMMYECKOMN
OUTOCOPUN» K.I. IMOJIKOBCKOI'O
T.H. XXeannna

®axr penuruozHoctu K.3. [{uonkoBckoro, o0CyKIaOMIMIACS B IUTEPATYpe HE
OJTHO JIeCSITUIIeTHE, He TOIeKUT coMHeHHuIo. Ho penurnosHocts LlmosikoBckoro He
O3HayaJla TAMHCTBEHHOTO JYXOBHOTO COI03a, KHMBOTO OJIATOTOBEHHOT'O EIMHEHHS de-
JoBeka ¢ borom (XOTsI HECKOJIBKO 3MM30/10B M3 CBOEH JKM3HM MBICIIUTEINb JaXKe HHTEP-
MPEeTHPOBaNl Kak OOIICHHWE C HaI4eJIOBEYECKHM JYXOBHBIM MHpPOM). llmonkoBckuit
ObUT TIPOHM3aH BHEKOH(ECCHOHAIBHBIM «KOCMHYECKHM)» PEIMTHO3HBIM YyBCTBOM,
KOTOpOE TMO0YX/IAJI0 €r0 K HEOS3bIUECKOMY CITY)KEHHIO «TBapu BMecTo TBopua» (Pum.
1, 25). B TedyeHne MHOTHX JIET OH 3aHMMaJICsi 0OOCHOBAaHHEM BO3MOXHOCTH IIPEOJI0-
JICHUSI CMEPTH, a TaK)Ke IOMCKOM CII0CO00B, P IIOMOIIM KOTOPBIX B X0/€ YeIoBeYe-
CKOM »KM3HM MOXHO OKa3aThb BIMSHHE Ha CBOIO IOCMEPTHYIO ydacTb. MTorom 3Toit
(penuruo3HoN) NEATENbHOCTH CTayna «kocMmuueckas ¢uiocodus» — Tak Llponkos-
CKHUI Ha3BaJl CBOE yUEHHE, KOTOPOE MPOTHUBOMIOCTABIII XPUCTHAHCTRY.

OTO MPOTUBOIIOCTABICHNE OBUIO 3aKOHOMEPHBIM PE3yJIbTaTOM YIIOPHOW MEIC-
JUTEIBHON paboThl, KOTOpas IpoTeKasa He 0e3 BIMSHHUS POAUTENCH M 3I0XH U
CTep KHEM KOTOpOii Op1I0 pemeHne Bonpoca: ¢ LlepkoBrio mim 6e3 Hee? Pa3opsas, mo
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€ro NMPHU3HAHHUIO, «IyThb He ¢ 16 JieT <...> TEeOPETUUECKH CO BCEMH HEJIETIOCTSIMU BEPO-
ncnoBepannii» (Apxus PAH. ®@. 555. Om. 2. JI. 14. JI. 1706.), lInonkoBCKU#l yTpaTHI
CBS3b C JlyXOBHBIM OIBITOM LlepKBU M XpaHHMBIM €10 HEMOBPEXKIEHHBIM JOIMaTHYE-
CKMM M HPaBCTBCHHBIM ydUeHHEM. Pa3opBaB peanbHBIC CBSI3U C PEIMTHO3HON OOIIH-
HOM, pa3opBaB €IUHCTBO B MOJIUTBE, B TAMHCTBE, B XKepTBe, L[MOIKOBCKUI BhINAT U3
IIpaBocnaBHOM IlepkBu. OTCroma €ro OTHOLIEHHE K PEIUTHU KaK IOCTOPOHHETO
HaGmonarens. [IpaBocnaBue y4uT, 4TO CyIIECTBO PEIUTHHU 3aKIFOYACTCS B JyXOBHOM
KU3HY, B JTUUHOM nepexuBanuu LlapctBa boxxus, koropoe «BHYTpH Hac ectb» (JIk.
17, 21). IlnoakoBCKUM CMOTpEN Ha PEIMIHIO BCETrO JIMIIb «KaK Ha HESICHO BBIPAaXEH-
Hy10 (riocodckyro cucteMy, K04 K KOTOPOH IOUYTH MOTEPSH €€ MOCIIEA0BaTEIIMI»
(tam >xe. Om. 1. JI. 557. JI. 1). CoOTBETCTBEHHO Bepa MCTOJIKOBBIBAJIACH UM KaK He-
[I0JIHOE 3HAaHME, a HE KaK OMNBIT TyXOoBHOU u3HU. Ilo cnoBy amoctona IlaBna — a3to
poxkoBas ommoOKa: «<...> 3HaHHE HaJIMEBaeT, a JII000Bh HazuaaeT. Kto mymaet, 910 OH
3HAET YTO-HUOYb, TOT HUYETO €IIe HE 3HACT TaK, KaK JOJDKHO 3HaTh. Ho KTO mobut
Bora, Tomy nauo 3uanue ot Heroy» (1 Kop. 8, 1-3).

[[nonkoBckoMy ocTanach HEJOCTYIMHOM TailHa TBOpeHHs Mupa boroMm u3 Hude-
ro. CamMo IPOHCXOK/AEHHE MUpPa «KocMHudecKkas (puiocodus» paccMaTpuBaeT Kak akT
HpH‘IHHHO-CHeI{CTBeHHOﬁ cBs3u. Bee 3aBucur ot «MIIPUYUHBI KOCMOCa», HO OTa 3aBH-
CHUMOCTB BBIpa)KaeTcsl B 00IIel CBS3M HPpUPObI, a He B OTKPOBEHNUHU WK Onaronarty,
TMOCKOJIbKY «IPpHUYXHA» HEC €CTh JIMYHOCTD.

Xpucrtuane ucnosenaroT Enunoro Jlmunoro bora, mo Cgoeil Bojsie co3naBiero
MHUp. Y «Ipu4MHBI KocMoca» LlnonkoBckoro Bosu Het. «IIpuunHa kocMoca» u3iydu-
Jla MHp, B KOTOPOM BCE €JHHO — JXHBOE U MEPTBOE, JYXOBHOE U MaTepUasbHOE, 100-
poe u 310e, MHp, B KOTOPOM, SKOOBI IIAPCTBYET pa3yM, co3Haronui cyactoe. [{uo-
KOBCKHH TpeuIarai yrnoTpedisTh ClIoBa «IIpUINHA KocMoca» U «bor» Kak CHHOHUMBI,
Jlake He MOHMMasi, YTO MPH 3TOM 3aMeHW1 bora nHausanmom, Hudero obmero ¢ boxe-
CTBEHHBIM He nMeromuM. JlestenpHocTh «bora» B «kocMuuecKoi puiocodun» paBHa
MPUYMHHOCTH B mpupoje. «[IpuunHay He cymecTByeT HOMUMO KOCMOCA, MBI IO3HAEM
€e JIMIIb M0 CBOMCTBaM BCeNeHHOH. 3Ha4uT, 1o L[MoiIKOBCKOMY, MCTOPUS MHpa €CTh
HCTOpUS «IIPUYMHBD). XPUCTUAHCKASL MBICIb, IPU3HABas, 4TO bor nmognep:xusaer cy-
IIECTBOBAHNE MHpa, MOAUEpKHUBAET, 4To bor He pactBopsier mup B Cebe. «Kocmuue-
ckas ¢unocodus» BBIXOJIOCTWIA U3 MOHATHA O bore BBICIINIT MOJOXHUTENbHBINA Mpe-
JUKAT, KOTOPBIM YE€JIOBECYECKOEC CO3BHAHUEC MOXKET Ero HaaCIInTb, — JIN4HOCTD.

st LlnonkoBCcKOro xapakTepHO 0co00e HEMpHATHE TpeThero wieHa CHUMBoOIa
BEpBI — CIOBO «BOYENIOBEUIIACA» €ro sIBHO oTTankusano. Mucyc Xpucroc mid Hero
YUUTEND, «BEIUKHNA HATYPAIHUCT», IPOPOK, HO He borouenosek, He bor, koTopslil cTan
YeJI0BEKOM U PajJy CIaCeHUs JIIOAEeH NPUHAI CMEPTh Ha KpecTe U 3aTeM Bockpec. Jlist
XPUCTHAH 3TO 03HAYaeT, UTO JIOJU, BCIe 3a XPUCTOM, HE HABCETa OCTaHYTCS B ILIe-
Hy y cMepTH. OiHaX 1l OHM BOCKPECHYT, Kak U XPUCTOC, U BOUAYT — KaXKAbIi uelno-
BEK B CBOEM TECJIC — B )KM3Hb BEYHYIO.

Ho ecnu He nmpuHuMarh boxkecTBEHHOCTh XpUCTa, HENb3s IPUHATH U EBaHre-
que. [{uonkoBckuil uutan EBaHrenue riazaMu 4ejloBEKa PEIUMTHO3HOTO, HO HE Beps-
mero B Tponiry. s xpuctnanmaa bubmms — 3To pacckas o0 TOM, Kak 4eIOBEeK BIEp-
BBIE TIOYYBCTBOBAJ cBoe Hemoaobue ¢ borom. Jlist [{noKOBCKOTO 3TO KHUTA, KOTOpast
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COZIEPXKHUT «IIPOTHBOPEUHSI, HECOBEPIICHCTBA W HEBO3MOXKHOCTHY: «Hemnp3si cuuraTh
HOBBIN 3aBeT (KaK M CTaphlii) 3a aOCONIIOTHYIO, TO €CTh HECOMHEHHYIO UCTHHY. DTO
BUAHO W3 MHOTOYHCIICHHBIX €BAaHTeIBbCKUX MPOTHBOpeunid. <...> Hemp3s ciemoBath
OyKBe CBANICHHBIX KHUT €€ M MOTOMY, YTO B HAX MHOTO MECT HE HayJHBIX. <...>
MHoro B 6ubnrmm 1 HecooOpa3HoTo. <...> [lepeducnsaTh Bce HEIETOCTH U 3a0ITyKie-
Hus Oubmuu ckyuno» (Tam xe. Om. 1. /1. 438. JI. 3—4). B Teuenue tpex net (1918—
1920) [uonkoBckuii 3aHUMAJICS «TOJKOBaHWEM» EBaHrenuii, 4toObl «cleiarb Jier-
KAM)» WX YTCHHE «HM T0Ka3aTh, YTO B HUX HET PCUIUTEIBHO HUKAKUX OCHOBAHHUH IS
BEPOUCIIOBEAHBIX, T. €. LIEPKOBHBIX cyeBepuit» (Tam xe. Om. 1. JI. 556. JI. 7). «Oun-
mas», ¢ ero TOYKHU 3pEHUs], HCKaXKEHHOE IO HEy3HAaBAaeMOCTH yueHue Xpwucta, [non-
KOBCKHI MMPUBHOCHUJI B CBOM «Iepecka3pl» EBaHrenuil To, 4T0 eMy XOTelI0Ch — «HUC-
THUHBD) «KOCcMUYeckoi ¢umocodum». Hampumep: «Ilog orHeM HeyracHMBIM MOXHO
MOJpa3yMeBaTh HEMPEPHIBHOE YHHUYTOXKEHHE IIPECTYITHBIX M HEOOIIECTBEHHBIX AJIe-
MEHTOB, TaK KaK pOJ MX €CTECTBEHHO WM MCKYCCTBEHHO IIpeKparmaercs. A B Oymy-
meM "OroHb BEYHBIH" €CTh TOJNBKO CTPOTHH MOAOOp, JMUINAIOIMINAN TaKWe JIIEMEHTHI
BO3MOXKHOCTH pa3MHOKaThca. HempeprlBHOE HOTamIeHHE HEOOUMICCTBEHHBIX JJIEMCH-
TOB HE €CTh JIK "OroHb HeyracuMblii" U "yepBp Heymuparomuii'» (Tam sxe. Om. 1. JI.
378. JI. 11). CoObiTust CsitieHHO# nctopuu L[MonKoBckuii 0OBSBUII MEYTaAMH YeJl0-
BeuyeCTBa, a EBaHTENbCKYIO BECTh O BOCKPECEHHH XPHUCTa OOBSICHUI y4acTHEeM HEu3-
BECTHBIX Pa3yMHBIX CHJI BCEJIEHHOW M BBICHINX, HEJOCTYIHBIX HAIlUM YyBCTBaM CY-
mecTB. B «o0bsacHeHus1x» [{HONMKOBCKOTO OCHOBHBIE XPUCTUAHCKUE UCTUHBI YTPATHIH
CBOW MOTUHHBIN cMbIc. Tak ¢ bubnueit B pykax LlnonkoBckuii oTpekcst oT Xpucra
Cnacurens.

[ronmkoBCKMiA OTKa3alICcs OT XPUCTHAHCKOTO MOHUMAaHUs cMepTH. Ero «dmo-
cockre» COUMHEHHS MPOHU3aHBI YTBEPIKICHHEM «BCE JKHBO». CMEpTh OpraHU3MOB
O3HayaeT pacmajg WX Tell, NMPHU STOM OCHOBa KaKIOTO Tella — «JIyBCTBYIOIIHN
aToM» — HE pa3pylIaeTcs, a MPOJODKACT CYIIECTBOBATh U OIIYIIATh )KU3Hb B 3aBU-
CHUMOCTH OT TOTO, B KaKHe OYepeIHbIe MaTepHalbHBIC Tella OH Iomagact. PaHo wmimm
MO37HO «YYBCTBYIOUIUI aTOM» KaXJOTO 4YeNOBEKa IMOMAaJeT B TEJIO COBEPIIEHHOTO
JKUTEINS BCEJICHHON U OIYTHT «BEYHOE OJa’KeHCTBOY». [McaHne TOBOPHT, UTO B MUPE
pasnuTa CMEpPTh — CJEACTBUE TpeXa W BO3ME3IUS 3a IpeX, U MoOeIuTh €€ MOXKHO,
TOJIBKO TIPEOJIOJIEB TPEX M TPEXOBHOCTh UEJOBEUECKOTO OOIIecTBa. A cjenaTh 3TO
MOXHO TOJBKO B coto3e ¢ borom u Xpucrtom.

B xpuctuaHCTBE U B «KOCMHUYECKO# (priocodum» — NpUHIMITHAIEHO Pa3HEIC
CUCTEMBI IIeHHOCTeH. Ecnu B XpHUCTHAHCTBE JTMYHOCTHOE HAYAJO B YEIIOBEKE BOCIIPH-
HUMaeTcs kKak oOpa3 bora, To «kocMmmueckas Quimocodus» MpocTo M30ABHIACH OT
JIUYHOCTH KaK OT Wumo3uu. He omrymas cBepXpalMOHadbHOW TalHbBI JUYHOCTH KakK
o0pasa boxws, He MpHU3HABAs, YTO THYHOCTH €CTh JYXOBHOE HAYAIIO, HE 3aBUCSIICE OT
oOrmrectBa, [{[HOTKOBCKMIA PACXOIIICS ¥ C PEITUTHO3HBIM IOHUMaHUEM CBOOOIBL. XpH-
CTHAHCKOE TIOHMMaHWE CMBICIAa W 3HAYEHUSI CBOOOJBI XPHCTHAHWHA BHIpAXKAeT Kjac-
cuugeckuii apopusm OtioB Llepksu: «bor He MoxeT cnactu Hac 6e3 Hacy. Ilo [noa-
KOBCKOMY YE€JIOBEK — aBTOMAT, OH TaKOB, KAKOBAa €r0 HACIEICTBEHHOCTh U OKpYXKe-
Hue. «OH MamnHa, KOTopas camMa He moHuMaeT, 4To Aenaet» (K.O. IlnomkoBCkui.

25



[Tpuunna xocmoca (¢ g00aBIeHHEM OT3BIBOB 0 «MOHHU3ME BCEJIICHHOI» U OTBETOB Ha
BOIIPOCHI TT0 TIOBOIY 3TOM KHIKKH). Kanyra, u3a. aBropa, 1925. C. 8).

MpeIcnuTeNns BOCIIPUHSII, B 00IIEM, BEPHYIO HACI0O KOMMYHH3Ma O TOM, YTO He-
JIOBEK NPU3BaH B COCAMHEHUH C JAPYTUMH JIIOABMH PETYIHPOBATh U OPraHU30BBIBATH
COLMATBHYIO XHU3Hb. HO MOCKOJIBKY OH OTpHUIAN CAaMOLIEHHOCTD KaXKJI0H JINYHOCTH, TO
9Ta unes y Hero (kak u y H.®. ®enopoBa) NpHHUMAET «IIOYTH MaHHAKAJIbHBIE (DOPMBI
U IpeBpaliaeT 4ejJoBeka B opyaue u cpeactso pesomtonum» (H.A. Bepases). Uenosex
y LIMONKOBCKOT0 BCETo JINIIB CTPOUTENIBHBII MaTepralt Ul CO3aHust 00IecTBa.

bubnus He mpuemiieT OKKYJIbTHYIO Hieto BeuHocTH Kocmoca. Mup co3nan Bo
BpPEMEHU M MUP MCUYE3HET CO BpeMEHEM — KOTa «BpeMeHH yxe He Oyner» (Otkp. 10,
6). A bor u mronu npedyayTr B BedHocTH. 3TO POBHO NMPOTHUBOMOIOXKHO «KOCMHYE-
CcKOi ¢unocodum», KOTOpas YTBEP)KAAET BEYHOCTh BCEICHHOH M «JyBCTBYIOIIETO
aToMay, HO OTPUNAET OECCMEPTHE YEITOBEUECKOH JTNIHOCTH.

ITnonkoBckmit pacTBopmil ce0s B KOCMOCE, TOJYMHHUI CBOIO JKU3Hb M CBOIO
Cyap0y ero Oe3MUKNM, Oe3TyIIHBIM 3aKOHaM, YTO aBTOMAaTHYCCKH O3HAYall0 OTKa3 OT
3aBera ¢ JlmgapiM boroM, xoTopsiil BHE cedst co3man BeeleHHY. beut nmn [monkos-
ckuit Bepyromum? Het. K Bepe cBartoit B I'ocnoga Hamero Mucyca Xpucra oH ObLI
xonozeH. Jecteuii Ero boxectsenHoro o Hac IIpomsicia oH He 3amevai. He ynuBu-
TENbHO, YTO OH NOYTH He NmoHuMai CesmeHHoro ITucanus. A «HauBHBIE IpejcTaBie-
Hus o bore B coneprxanue Bepsl He BxoaaT» (JLII. KapcaBun).

KOH®JIUKTOJOI'NMIYECKHUE ACINEKTbI
B HAYYHOM TBOPYECTBE K.3. IMOJKOBCKOI'O
A.A. VIBaHuxvuH

ConmanbHble KOHGIMKTH KaK HEMPEMEHHBIH aTpuOyT OOIIECTBEHHOTO pa3BH-
st K.O. LlmonmkoBckuil paccMaTpuBaeT CKBO3b INMPU3MY OOOCTPEHHS COLHMAIIBHBIX
MIPOTUBOPEYHMH M BOWH. YUEHBIH BIIOJHE SCHO MPEACTABILUI cede, YTO COBpPEMEHHOE
eMy OOIIECTBO JaleKo OT COBEpIIeHCTBa. lIpexxae Bcero, MaleKUMH OT HIEAIbHBIX
SIBJIIFOTCSL OTHOLIEHMSI MEXKIY Pa3IMYHbIMU HAapoAaMH. SIpKUM IpPOSIBICHUEM KOH-
(GIIMKTOB MEX]Y JIIOABMH, DTHOCAMH, FOCYAApPCTBAMHU, C TOUKU 3PEHMSI MBICIHTEIIS,
BBICTYTIAIOT BOWHBI. BOMHBI ABISIIOTCA Hanbosee pe3koil U OTKPHITON (OpMOit MposiB-
JIEHUS] COLMAJIBHOTO NIPOTUBOPEUUs, OJHUM M3 OCHOBHBIX MCTOYHUKOB CTPaJaHUil U
HecnpaBeIUBOCTH. OHHM CONPOBOXKIAIOT BCIO HCTOPHIO uenoBeuecTBa. Ilpm aTom
K.2. LlnonkoBckuil 0TMEYAaEeT NPOTUBOPEUMBBIN XapakTep BOMH. Kak cuurtan ydeHsli,
BOWHBI B KOHEYHOM HTOTE CIOCOOCTBYIOT OOBEIMHEHMIO YEeIOBEYeCTBa, 4YTO, Oe3-
YCIJIOBHO, IIOJIOXKUTEIIBHO.

SIpKOo BBIpQ)KEHHBIM HETaTHBHBIM MOMEHTOM SIBISIETCS HACHIIBCTBEHHBIH Xa-
pakTep BeleHHs BOMH. K ToMy e BOWHBI 4acTO BEAYTCsl HE MOJ BO3AECHCTBUEM pa3y-
Ma, a Ha UHCTUHKTUBHOM, O€CCO3HATEILHOM YpOBHE. B 3TOi CBS3M y4YeHBIH MHCA:
«TakoB HaTypalbHbIN X0/ BelLlEl, B KOTOPOM pa3yM, K COXKaJIECHUIO, IPUHUMAET O4YEHb
Mano ydactus. [ToroMy 9TO BOMHBI IIOKa OCTAIOTCS M COCTABIIIIOT BENMKOE OencTBue,
HECMOTPS Ha UX CPaBHUTEIBHO XOPOIIHe mociecTBus. Eciu 051 pa3yMm HpHHSI yda-
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cTHE B OOBEIMHEHHMH 4YEJIOBEYECTBA, TO BOWMH MOYKHO OBLIO OBI M30€XKAaTh M BCE XK€
MOCTUTHYTh o0benuHenus monei» (K.O. [uonkockuii. XKusues genmoBedectsa // I'e-
HUH cpenu moaeit. M., Meicib, 2002. C. 465).

Boiiapl sBisroTcs Hem30€KHOH YacThIO COBPEMEHHOTO 00miecTBa. B OCHOBY
nx, kak orMedan K.D. [[nonkoBCckHid, TOI0KEHB POTHBOPEUHS WHTEIUICKTYaIbHOTO
Y MMYIIECTBEHHOT0 XapakTepa. VX oH Ha3bIBan «HEM30€XKHBIM 3JI0M», KOTOPOE BO3-
MOJKHO OYZET MPeoNoJICTh JIUIIb MO JOCTHXKCHUH BBHICOKOTO YPOBHS Pa3BHUTHS YEIO-
BEYECTBA, YTO BBIPA3UTCA B €r0 €MHEHUU.

B Ttpymax K.O. IIMONKOBCKOro MpPOCIIEKHUBAETCS, 4YTO CYIIECTBOBaHHE,
000cTpeHHEe KOH(MIMKTa W €ro pa3peliCcHUEe B 3HAYUTEIBHOU CTCICHH JCTCPMUHHPO-
BaHbl HAIMYMEM HJIM OTCYTCTBHUEM B COIMATILHOM OPraHHU3ME COLUAIBHOIO KOHCEHCY-
ca. Tak, yueHbIi cUnTAall, 9TO AaHTAarOHUCTHYECKUI XapaKTep COBPEMEHHOT0 0o0IIecTBa
TIOJICP’KUBACTCA €r0 COMMAIBHBIMU CTPYKTYypaMH. B HUX OH BHAET MOCTOSTHHBINA HC-
TOYHHK CTpaJaHWi, COIMAIFHOTO HANPSDKEHUS W MPOTHUBOCTOsIHUA. [lomgyac, mo MHe-
Huto K.O. IlnonkoBckoro, 3Tu CTpyKTyphl HOCAT YPOJJIMBBIM XapakTep. SIpkuMm npu-
MEpOM HECOBEPIICHCTBA COIUAIBLHOTO OBITHS OH CYHTAT COBPEMEHHBIC KIUIHUIIA,
Halll{ JIoMa ¥ KBApTUPbL. beJHOCTh MPUBOAUT K NAJIbHEUINIUM CTPAJaHUSAM JIIOACH U
yCcyryOJIeHHIO COIMaIbHBIX MPOTUBOPEUYMNl. BhIXo/ y4eHbIN BUIEN B U3MEHEHUHU CO-
IIHAJIFHOTO YKJaJa, €ro PeopraHu3allii U COBEPIIEHCTBOBAHUM. B CBOIO ouepens 3To
BO3MOXKHO JIMIIL OJlarogaps Mporpeccy HayKH, TEXHHUKH, a TaKKe IMPOCBEIICHHIO
HaceneHHd. Ho panbliie peBOMIONMOHHBIX UAEH COIMAIbHOTO MpeoOpa3oBaHus Teope-
THUYECKasl MBICIIb YeJIOoBeUecTBa He MpoABUHYNack. CaMble paJuKalbHbIe HIEH — CO-
muansHast pesomronua. K.3J. [monkoBckuit B 0MHOM U3 cTaTeil mpemaran pa3oopaTh
3eMiro 10 oCHOBaHHA. EcTecTBEHHO, MpobieMa 3eMHOU «CKBEPHBI» OYIET MOMPOCTY
CHATA.

Hacumue, mo L{noiakoBckoMy, TpeciieyeT ONPEeAeiIéHHYI0 [eNb: 00ecednTh
CIpaBeTUBOCTH, TO, YTO JKEJaTeIbHO W HeoOxomumo. Paspymenne camo 1mo cebe He
SIBIISICTCS LENBI0, OHO JIUIIG CPEICTBO IS MOCTHO)KEHUS TMOMTHHHON menu: «Ecmu Ha
MeHs HamajgaeT pa30oHWHUK, TO S HE COYTY HMPECTYIUIEHHEM B IBUTY CaMO3aIMTHI U
HEMMEHHUSI MHBIX CIIOCOOOB M30aBUTHCS OT HACHIMWS, Jake yOuTth ero. M oOiiecTBo
MeHs ompaBiaeT. Kaxaplii OT BCSKOTO HAaCWJIMS CUMTAaeT cedsl BIpaBe YMOTPEOUTH
HAaCHUJIME, €CNIM 3aKOH He MOXKET ero 3amuTUTh <...> HacunbHUKH 9acTo OOMIIBHO
0/1apeHbl MYCKYJIBHBIMU CHUJIAaMH, JHEPTHEH M JaK€ YMOM, XOTS W HAIPaBJICHHBIM B
Ipyryio ctopoHy. [loatomy Ooppba OTAETBHBIX JIMI] ¢ HAMH KOHYAeTCS IMOOEI0I0
HacuibHUKOBY (K.3J. Luonkosckuii. XKu3Hp yenoBedectsa // ['eHuii cpenu moaein. M.,
Meicib, 2002. C. 467).

B cBoux ¢Guiocodckux paccykACHUSX YUCHBIH BHUIEN MPUYHNHY BO3MOXKHOW
rHOeNH YeJIOBeYeCTBa BO BHEITHHUX IO OTHOIICHUIO K OOIIECTBY «MHPOBBIX BpaxeO-
HBIX cuiiax». Ham ceifuac MOHATHO, YTO CHJIBI, KKOTOPBIE MOTYT IOT'YOHUTh YeJIOBEYE-
CTBO», CKPBIBAIOTCS B HEM CaMOM, U MIPEXJIE BCETO B yIpo3e TEPMOSIEPHOH M IKOJIO-
rudeckor karactpod. Ho 1 B 3TOM cirydae KOCMOHABTHKA TaKXKe OKa3bIBACTCSA OJHUM
13 MEXaHW3MOB PEIICHUS TNI00ATBHBIX IPOOJIEM U CTAHOBJICHHUS HOOC(HEPHI.

He menee BaxkHO popMupoBaHHE HOOCHEPHOTO — «CBEPXHOBOT0Y» MBIIUICHHS,
OpPHEHTHPOBAHHOTO Ha BBDKMBAHWE UEIOBEUECTBA M HA CTPATETHUIO CTAHOBJICHHUS HO-
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ocdepsl. IMeHHO B HOOC(hepe B HanboJiee MOJHOM Mepe BOIUIOTATCS HAealbl TyMa-
HHU3Ma, HaUBBICILIETO PAa3BUTHUS JOCTHIHET MHTEIUICKT YEJIOBEKa U LUBIIIM3ALMHU B Iie-
JIOM, KOTOpoil Oyzaer obecriedeHo 0e30MacHOe BO BCEX OTHOIIEHUSAX pa3BuTHe. Pac-
mpocTpaHeHue cepsl pazyma, HECCOMHEHHO, OyIeT cIiocoOCTBOBATh OOIIECTBEHHOMY
HPOTpeccy, a, CIENOBATENIbHO, H CHATHIO COLMAJIBbHBIX MPOTHBOPEYHH, IPEAOTBpaILe-
HUIO KOH()JIMKTOB.

[Mponomkenne n3ydeHus: MpobiIeM COLMATBHON KOH(MIMKTOJIOTMH B Tpylax
K.3. IIn0iKOBCKOTO € MO3MIMH COBPEMEHHON COIMANBHOMN (ritocodun npencrasis-
€TCsl HE TOJIbKO MHTEPECHBIM M TI03HABATENILHBIM, HO U aKTyaJIbHBIM.

KOHIENIHSA BCEEAUHCTBA U EE HHTEPITPETALIMSI
B PYCCKOH ®UJIOCOPCKOMN TPAIULINA
O.B. Jleonosa

B tBopueckom Hacneauu K.O. L{lnoiKOBCKOro Mbl HAXOIUM SIPKUE UAEH «BCEE-
IUHCTBAaY, BBIPAKCHHBIC B KOHIICIIIINH «MOHHM3Ma BCEIIEHHONW». KakoBbl ObIIH UCTOY-
HUKH 3TUX B3IJIAJI0B MBICIUTENA?

dunocodusi BceeAMHCTBA KaK CaMOCTOSTENbHOE HampasiieHne (uinocodcekoii
MBICJIM BO3HHMKJA B mnocienHel yerBeptd XIX B. u mpocymiecTBoBaja Ha pyCCKOU
mnoyBe 10 Tperbero aecsatuwinetuss XX B. [[aToil ee BOZBHUKHOBEHHSI MOYKHO CUUTATh
1874 r., ron 3amuthl U onyonukoBanus B.C. CoOBbEBBIM MarkcTEpCKOM auccepra-
unn «Kpusuc 3anagHoit punocodun (MpoTUB MO3UTUBUCTOB)». BeeenuncTeo — ¢u-
JococKoe YUeHHE, pacKphIBarolee BHYTPEHHEE OPraHUIECKOe SAMHCTBO OBITHS Kak
yHEBEepcyMa B (hopMe B3aMMOIIPOHUKHOBEHHS H Pa3feIbHOCTH COCTABIISIOIINX €ro
3JIEMEHTOB, UX TOXXJIECTBEHHOCTU IIPYT APYTY M LEJIOMY IpPH COXpPAHEHHU UX Kade-
CTBCHHOCTH W CIICIU(PUYHOCTH. B KadecTBe HMICHHOTO MpPEIIICCTBEHHUKA PYCCKOM
¢mrocopun BceeAMHCTBA HEOOXOANMO paccMaTpUBATh YUEHHE O COOOPHOCTH CIaBsi-
HO(HIIOB.

PeanbHO M BeIeCTBEHHO HeS BCESAMHCTBA y CIABAHO(MUIOB OepeT Hadajo
elle He KakK pyccKas caMoObITHas uiocodus, a, cKopee, JIHIIb KaK e Hesl, MBICIb O
€€ «BO3MOXKHOCTH M HEOOXOAMMOCTH», KaK KOHIIEHIHS «COOOPHOCTH», TOBOPS IO
N.B. Kupeesckomy. N.B. Kupeesckuiit 1 A.C. XoMsKkoB mojaraiu, 4to Quiocodus
notpebHa U cyxJeHa Poccun B mopsake BHYTPEHHEM, a HE BHELIHEM, B MOPAIKE Op-
TaHUYECKOH XU3HU PYCCKOW KYIBTYPHI, a HE MOTOMY, YTO HAJOOHO OBITH HE XYXKe
YMHBIX cocenedi. 1 Takas BHyTpeHHe HeoOXoamMmas (Quiocogus, TOBOPHIN OHH, HE
MOXeET OBITh MOIIPOCTY M03aMMCTBOBaHA.

JIBe kapIuHaIbHBIC TEMBI, IOCTABICHHEBIC CIABIHO(HUIAMH, CIACTATNCH BEYHBI-
MU CITyTHUIIAMH PYCCKOW MBICIIN JIO CETo JHS: HCTOpHUOCO(dCKas TeMa caMOOBITHOCTH
U OHTOJIOTMYECKas TeMa cobopHocTu. PasBuThe mepBoil TeMbl ecTh OOLIMH BKJan
oboux ocHoBareneil awkenus A.C. XomskoBa u M.B. Kupeeckoro, a takxke, 1o
cupasemuBocty, 1 A.C. Ilymkuna: He ToBOps 0 3HaMeHHTOM nuchMe K I1.51. Yaamae-
BY, KOTOpOE BCE — MaHU(ECT PyCCKON caMOOBITHOCTH. FIHOE — C maeei cCOOOPHOCTH.
Wnes sta, ynopuBmas TITyOMHHYIO CYyTh IIPABOCIABHOW PETUTHO3HOCTH, CAMYIO «IY-
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my [IpaBocnaBusi», B CBOEM IMOSIBJICHHM ObLTa Hepa3phIBHO CBsi3aHa ¢ uMeHeM A.C.
XoMsIKOBa.

B.C. ConoBbEBY NPHHAJICKUT 3aciayra TIIyOOKOH pa3pabOTKU MOHATHS BCee-
JIUHCTBA NMPUMEHUTEIHHO K PYCCKOW KYIBTYpPE W €€ PEIUTHO3HBIM B3aUMOOTHOIICHH-
M ¢ KyIbTypoii 3amaga, KOTOpBIE OH PU3BIBai Bestaecku pazBuBaTh. Cam B.C. Como-
BbEB Tak c(OPMYJIHPOBAN CYTh TEOPUH BceeAMHCTBA: «BceeanHCTBO, 10 caMoMy Mo-
HATHIO CBOEMY, TpeOyeT MOJHOTO PaBHOINPABHS, PAaBHOLIEHHOCTH M PAaBHOIPABHOCTH
MEXIy €IUHBIM M BCEM, MEXIY IICJBIM U YacTAMHU, MEKAY OONIMM M CIUHUIHBIMY.
IIpu 3tom Qumocod mpu3bIBacT pa3nuyarh IBa BUIA BCCCIUHCTBA — HCTHHHOE U
noxHoe. HeTpynHO 3aMeTHTh, YTO NPHHIMII BCESIMHCTBA KAaK BOIUIOLICHUE HEKOeH
00’KECTBEHHOH BOJIM MOBCEMECTHO MPOSIBISIET ceOs B OKPYXKAIOLIEH BCEJIICHHOW W B
YaCTHOCTH B IIPHUPOJE, OOIIECTBEHHOH KU3HHU U TEOPUH TTO3HAHS.

TpeboBaHme BceenMHCTBA AJIST OTEUYSCTBEHHOW KYIBTYPHI M JJISI CaMOTo CyIIe-
CTBOBaHHUS HAIIETO MHOTOHAIMOHAJIHHOTO TOCYIAPCTBA SIBISETCS OMPEICISIONINM.
VIMeHHO MCTHHHOE BCECAMHCTBO, KOTA «EIUMHOE CYIISCTBYET HE 32 CUET BCEX WU B
ymep0 UM, a B TIOJIB3Y BCEX», JHOJDKHO OBLIO CIUIOTHUTH POCCHHICKHE HAPOIBI B IPYIXK-
HYI0 CeMbIO; ero-to u aodbuBanuch copaTHuku B.C. ConoBbéBa HMPUMEHHUTEIBHO K
Poccuiickoil umnepuu.

SJEMEHTBHI KOCMU3MA B PYCCKOM JIUTEPATYPHOM
TPAJULIAU XIX-XX BEKOB
E.B. AcmoioBsa

B muteparype pycckoro 3apy0exbs IMEpBOM BOJHBI, NMPEIACTABUTEIIMH KOTO-
POl ABISAIOTCS Takue NpU3HAHHBIE Kiaccuku, Kak U. bynun, A. Pemusos, b. 3aiiues,
B. Habokos, I'. ['a3nanoB, Tak mim HHa4e HaXOJUM MHOTO OOIIEro ¢ aHTPOIIOJIOrHY e-
CKUMH HCKAHUSMHU PYCCKUX (HI0cO0()OB-KOCMUCTOB. AMIIINTYIa 0OOCHOBaHMH 00-
palleHHs J0CTaTOYHO MIMPOKA — OT MPSAMON OpUEHTAlUH Ha TPaJULUH KOCMHU3Ma 10
CIIy4alHBIX COBMAJEHHUH, CKOpee OTHOCSIIUXCSA K O0JacTH KyJIbTYpHOTO Oecco3Ha-
TeJIbHOr0. Beap B XyJOKECTBEHHOM TBOpYECTBE, IO BblpaxkeHuto I'. 'aynTmana, 3a
KaXIbIM CJIOBOM CTOHUT MPAciioBO, a mo ¢opmynupoBke M. I[BeTaeBoii, «coBpeMeH-
HOCTh: BCEBPEMEHHOCTh, a HE BPEMEHHOCTh.

I'me eme, kak HU B AK3UCTCHIHAIBHON CUTYallUU «IOTEPSHHOTO Pasi», MOKHO
TaK IPOHHUKHOBEHHO MOYYBCTBOBAThH M OBITH CONMPUYACTHBIM HJIESIM «EIHMHOTO YeJIOBe-
YyecTBa», «o0Iero aena» u naxe «puiocoGuu BOCKpeUIeHUs» pOAOHAYaIbHUKA PycC-
ckoro kocMnsma H.®. dEénoposa u ero nocnenosareneid. B nauane XX cronerus uz-
BECTHBIH 3cTeTnK U KpuTHK A.Jl. BonbsiHckuit nucan 06 aBTope «®unocopun odiero
nena»: «DEnopoB — eIMHCTBEHHOE, HEOOBSICHUMOE M HU C YEM HE CPaBHHMOE sIBJIe-
HHE B YMCTBEHHOW JXM3HHU uenoBeuecTBa <...> Poxxnenuem u sxusHpio denoposa
OTIpaB/IaHO THICSYENeTHEe cyniecTBoBaHne Poccnu. Teneps HY y KOO HA 3eMHOM IIa-
pe He MOBEpHETCS SA3BIK YNPEKHYTh HAC, 9YTO MBI HE OPOCHIIN BEKaM HH MBICIH IUIOJO-
BUTOH, HU F€HUEM HadaToro Tpyaa <...> B ogHoM DenopoBe — HUCKYIUIEHUE BCEX
TPEXOB M MPECTYINICHUH PYyCcCKOro Hapona». BepositHo, mucarenu u ¢uimocodsl pyc-
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CKOW OMWIpalliy, TMPOAOIDKHUBIINE, COXPAHUBIINE W YCIICIIHO PA3BHUBIINE TPaAWINN
KJIACCUYECKON PYCCKOHM KyIbTYphI, HE MOTJIM OOOWTH BHMMAaHHEM HAcCIeAHWe aBTOpa
«O01ero gema» v ero mociIea0BaTeleH.

OnHNM U3 MPOSIBICHUI KOCMU3Ma B JINTEPATYPHOM IPOU3BEACHUN MOJXKET SB-
JSITBCSL Pa3MBITOCTD TPaHEH MOTYCTOPOHHETO M PEaJbHOTO MHPOB, TOE 3€MHOE IIPO-
CTPAHCTBO MEPEXOIUT B KOCMHUYECKOE, a UCTOPUUECKOE BPEMsI COCEJCTBYET C BEUHO-
CThI0. JTO OCOOEHHO SAPKO MpOSBIsieTcsl B Ouorpaduyeckoil mpo3e mnucareneii-
SMHUIPAHTOB, I'Jl€ COMNOCTaBIECHHE PA3HBIX BPEMEHHBIX IUIAHOB MOXKET IPUBOAMTH K
OJTHOBPEMEHHOMY COIOCTABJICHHUIO B TEKCTE M IPOCTPAHCTBEHHBIX mo3uimid. IIpo-
CTPAaHCTBEHHO pa3feiEHHbIe MPEIMEThl U ABJICHUS MEHTaJIbHO COCEACTBYIOT. B 31Ol
CBSA3U MOKa3aTeJIbHO BIUSHHUE PYCCKUX KOCMHUCTOB Ha TBopuecTBo I'. I'azgaHoBa, oco-
OEHHO B €r0 KOHLEMIUH JIIOOBH M TBOPYECTBA, MPEACTABICHHBIX YK€ B IIEPBOM PO-
MaHe «Beuep y Kmp» (1930). B menTpe moBecTBOBaHHS — aBTOOHMOTpaduiecKas
UCTOPHS PYyCCKOTO SMHUIPaHTa MEPBOW BOJIHBI, MEPEKUBIIETO B IOHOM BO3pacTe BCE
TATOTHI TPa’KAAHCKOI BOWHBI M1 SMHUTPALIUHL.

B 37011 cBSI3M MMOKa3aTeNbHO M HEKOTOPOE CONMMKEHHE aHTPOIOIOTHYECKHUX HC-
kanwmii ['. 'a3nanoBa (kak 1 MHOTHX MHCcATENe cepeOpsSHOTO BeKa M PyCCKOM aMurpa-
uuu, Hanpumep, U. bynnna) ¢ punocodueit B. ConosseBa. B 006BK MbICIHTENH 1101~
YEPKUBACT IIyTh K «BOCCTAHOBJICHUIO €IUHCTBA <...> YEJIOBEYECKOM JIMYHOCTH, <...>
CO3/1aHNI0 a0CONIOTHOM MHAWBUIYaIbHOCTHY», K HAXOXKIEHHIO MOCPEACTBOM IIPEOJIO0-
JICHUS OTOM3MA U «COEUHEHHS C JAPYI'UM CYLIECTBOM CBOEil COOCTBEHHOW OecKoHeu-
HocTH <...>». CTOUT NOTUYEPKHYTh, uTO pasmMbiiuieHUs CoyioBbeBa O JIIOOBH Kak
CIUIaBe HMHIMBHIYaJIbHO-TMYHOCTHOTO M KOCMHYECKH-HCATBHOTO MPOJUKTOBAHBI
CTPEMJICHHEM OTBICKATh ITyTH NPEOJOJCHUS NE3MHTETPUPOBAHHOCTH JIUYHOCTH B CO-
BPEMEHHOM MHDE.

Poman I'. T'aznanoBa «Beuep y Kimap» sBnser coboif MeTaucTopudeckuii Mac-
mrad pazaymuil mucarens o ITyOMHHBIX CBOMCTBaX IcuxoOuonoruueckoro «si». Ero
Tepoi, IPEo0IeB TPAarn4eckne KOJUIM3HMHM BPEMEHH, OIBIT CMEpPTH, 0OpeTaeT BHYT-
PEHHIOIO IIEJIOCTHOCTH ITyTeM IMOCTIDKEHHS JIIOOBH M peanu3aliiii TBOPUYECKOTO Aapa.
OK3HUCTeHIOHaIbHOe co3HaHue I'. 'a3maHoBa, BEpOATHO, MOAKPEIUIEHHOE B HEKOTO-
pO¥i CTENIeHN M UAEIMHU PYCCKOTO KOCMH3Ma, B pacckase «[lanmxumay mpeomoneBaer
0e3Ha/Ie)KHYI0 CMEPTHO-METa(pHU3NYECKyI0 CTYIEHb YeJIOBEYECKOr0 OBITHS M Mepexo-
JIUT K IOJIOXKUTEJIbHOM CTaJAuM, OTKPBIBAIOLICH YK€ CO3UAATEIbHBIA BBIXOJ M3 Tpa-
ru3Ma OBITHSL.

POCCHUHCKASI HAYKA U THO®OPMAIIMOHHOE IMPOCTPAHCTBO
B KOCMHUYECKYIO 3Py
T.I'. I'pymeBunkas

Kocmuueckas apa, B KOTOPOI 4€I0BEYECTBO JKUBET yKe 0oJiee MOTyBeKa, IpH-
BeJla K LIeJIOMY psAy KapIHWHAJIbHBIX U3MEHEHUI B MUPOBO33PEHUM YEJIOBEKA U CYyIle-
CTBYIOLIEH Yy HErO KapTUHbI MUpPa. B 4acTHOCTH, OJHON U3 XapaKTEPHBIX YEPT HOBOI'O
MHPOBO33PEHHs CTalla €ro CyIIECTBEHHass KOCMH3alus, Oyarojapsi KOTOpOi denoBe-
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YECTBO CETOJHS HAUMHAET OCO3HABATh €ANHBIM LIEJIBIM Cce0s, CBOE €ANHCTBO C MPUPO-
o, co Bcenennoit B memom. Takum oOpa3oM, KOCMHU3ANUSA HEH30EKHO TPUBOIUT
YeJI0BEUECTBO K Tiodanm3anuu. B HacTosmee BpeMs mpolecc Ia00ann3anun OXBaThII
caMble pasHble chepsl Hameil xxn3H. OUHAHCHL, HICU U JIOAU CTAIH MOOMIBHBI, KaKk
HHUKOT/Ia. 3aKOHOMEPHO, YTO TiI00ankHbIe (PMHAHCOBBIC M TOBApPHBIC PHIHKH, CPEICTBA
nH(OpMalMK U MUTPALlMOHHBIE TOTOKU TPHUBEIN K OypHOMY POCTY KYJIBTYPHBIX 00-
MEHOB.

Ho onHOoBpemeHHO mpolece Iiodaiu3aliy BeAeT K BOSHUKHOBEHHIO HOBBIX
(hopM KyabTypsl M 00pa3oB KM3HHU. biarogaapst MHUPOKOH TOCTYITHOCTH OIPEIEIICHHBIX
TOBapoB M HJIEH, JOKAIbHBIE KYJIbTYPhl MEHSIOTCS M BCTYMAIOT MEXIy co0oil B He-
OOBIYHBIE KOMOMHALIMK. ["paHUIIBI MEXAY CBOMMH U YY>KUMH CTHPAIOTCS. JTa CMECh
KyJIbTyp HAOIIOJACTCSl HE TOJNBKO B )KU3HH OTACIBHBIX HHIWBHAOB, HO M CTAHOBHUTCS
XapaKTepHOW 4ePTOil IS IeNTbIX OOIIECTB.

CoBpeMeHHBIH TEXHHYECKHH MPOTPEcC U TI00aNbHBIE MOJIUTHYECKHE, SKOHO-
MHYECKHE W KyJIbTYpHbIC H3MEHEHUs MPUBEIN K TOMY, YTO Hallla IUIAaHETa OKa3ajlach
MPOHU3aHA TYCTOH CEThI0 KOMMYHHMKAIMH, 03ab0oueHa OOmMMH TI00aTbHBIMU TPO-
GreMaMM BBDKHBAHHUSA, a TOCYJapCTBa U HApObI, €€ HaceIAIoNIe, HECMOTpPs Ha Mpo-
TUBOPCUNA U KOPCHHBIC pa3Inuud MCKAY HUMU, HAXOIAT CHOCO6I)I " CpeacTBa B3au-
MOIIOHMMAaHHMs1, Bce 00JIee TSArOTEIOT K YTBEPIKACHHIO Ha IUIAHETe SAMHOMN TI100aIbHON
KyJIbTypbl. [ T100a7bHBIMU CTAHOBSITCS CTPYKTYPBI M HJIEH, HAlIpHUMEp, UIealbl Kpaco-
ThI, IIpaBa YCJIOBCKAa WM OPraHU3AllMOHHBIC ITPUHIUIIBLI. IToBceMecTHO BHECAPAIOTCA
CHMBOJIbl «KamuTaixa 0Oe3 rpaHul»: «3osortas apka» McDonald’s, ToBapHble 3HaKH
Coca-Cola, pupmennsie mxuHCH Levi’s, ciopTiuBHBIE ToBaps! Nike # T. In.

[Iponecc rmobanu3anny KyJabTypsl pean3yeTcs B HACTOSIIEE BPEMs BO BCEX
00J1acTAX YEIOBEYECKOH AEATENHHOCTH: SKOHOMHKE, IOJINTHKE, HayKe, HCKYCCTBE,
CropTe, Typu3Me, JINYHBIX KOHTaKTax u T. 1. Hu ogHa KynpTypa, colyansHas Tpymmna
WM STHUYECKast OOIIHOCTh HE OCTAIOTCSI B CTOPOHE OT 3TOTO TpOoIiecca.

MoXHO cKa3aTh, YTO IPOLECCHI II00ann3auy UAYT Ha TpeX ypoBHsAX. [lep-
BBl — YpOBEHb TEXHOJOTHH M 00pa3a >KM3HM, KOTOPBIN JeHCTBUTENBFHO BCEe OOJbIIe
yHH(HUIIIpYyeTcsa. BTopoit — ypoBeHb CHCTEMBI LIEHHOCTEH, NMpEICTaBICHUH, MOBE-
JCHUYCCKHX KOJ0B U MOTHBaHHﬁ, yYnopaaoUruBarOmnuX U pEeriIaMCHTUPYIOIINX TTOBEIC-
HHe MHAMBUAOB. TpeTunil ypoBeHb — 3TO HAOOp BBIPA3UTENBHBIX CPENCTB, 0003HAYA-
OIKUX U BOINUIOIIAKOIINX O6H_[e3Ha'-II/IMI)Ie KYJbTYPHBIC HEHHOCTH U MOJECJIN, YTO MPO-
UCXOANT B paMKaxX MAaccoBOH KynbTypbl. IIpm 3TOM TBOpYECTBO B HIMPOKOM CMBICIIE
MPEeBpAIaeTCs B OJJMH M3 MEXaHU3MOB CaMOMJICHTH()UKAIINN JIMIHOCTH.

CoBpeMeHHbIE TEXHUYECKNE JTOCTH)KEHHS CYIIECTBEHHO PACIIUPHIIM BO3MOX-
HOCTb KOHTAaKkTOB, OJlarojjapsi CO3JaHHIO HOBBIX TPAHCIIOPTHBIX CPEICTB M HOBBIX
(opm KoMMyHHKaMu. Pe3ko Bo3pociia NoABMIKHOCTS JIFOAEH, KOTOPhIE MOTYT 3a CUH-
TaHHBIE Yachl OKa3aThcs B JIOOOW Touke rutaHeThl. KocMu4eckue CIyTHUKHM U cOBpe-
MCHHBIC CPCICTBA CBA3U ITO3BOJIAIOT JIFOAAM IIOJIYYaTh I/IHq)OpMaLII/IIO "3 BCEX PEruo-
HOB MHpa. BOHBHIyIO POJIb B OTOM UT'PA€T HHTEPHET, B HACTOAIICEC BPEMA HBHHIOLHHﬁCﬂ
caMoil OBICTPOPA3BUBAIOIIEHCS CHUCTEMON KOMMYHUKanud. Tak, 3a MOCJIeTHUE He-
CKOJIBKO JIeT MacmTaObl pacHpOCTpaHEHHs HHTEPHETa YBEIWYWINCh B TPH pasa, a
MOJIL30BATENM ATOW CUCTEMBI HaxoAsaTcst 6osee yem B 100 cTpanax mupa.

31



B T0 ke BpeMs riobanm3aris — He aBTOMATHYECKHH MpoIecc, KOTOPHIN 3a-
BEpIIATCS OECKOH(MIMKTHBIM U HII€aTbHBIM MUpOM. OHa TauT B cebe Kak HOBBIC BO3-
MOJKHOCTH, TaK M HOBBI€ PHCKH, IIOCJIEACTBHS KOTOPBIX JJIS HaC MOTYT OBITH Ooiree
3HaYMMBIMH, YeM BO BCE TIPEIBIAYIIHE 3M0XH. McTopudeckas mpakTHKa CBHUACTENb-
CTBYET, 9TO B CaMOM IIpoIiecce INTo0an3aiy H3HAYAIEHO 3aJI0XKEH OIpeIeIICHHBIH
KOH(JIMKTHBIN MOTEHIHMAJ, MTOCKOJbKY 3a4acTyl0 IMPUXOMUTCS TepecMaTpuBaTh WU
OTKa3bIBaTbCs OT HEKOTOPBIX TPAJAWIMOHHBIX MPUHIMIIOB M LIEHHOCTEH COOCTBEHHOM
KyJIbTyphl. Pasnuunble obmiecTBa pearupyroT Ha 3TO HO-pazHoMmy. J[uama3zoH compo-
TUBJICHHS IPOLIECCY CIMSHUS KYJIBTYpP AOCTATOYHO HMIMPOK — OT IMACCHBHOTO HEpUsI-
TUSI IEHHOCTEH JPYruX KyJbTYp IO aKTHBHOI'O IPOTHUBOAEHCTBHUS MX pacIlpocTpaHe-
HHUIO ¥ yTBEPXKJEHHIO. B pe3ynbraTe MBI sSBISEMCS CBHIACTEISIMH MHOTOYHCICHHBIX
STHOPEIUTHO3HBIX KOH(IUKTOB, HAITMOHAIUCTHICCKIX HACTPOCHUI B MOJHTHKE, pe-
THOHAJBHBIX (PYHIaMEHTAJIHCTCKUAX IBIKEHUH. DTO B OONBIION CTETIEHH OTHOCHTCS K
TPaTUIMOHHBIM KynsTypaM KaBkaza, kK MCIaMCKOH KyNbType, apXandHbIM KyJIbTypam
Adpuxn, HeKOTOPBIX cTpaH JIaTHHCKOH AMepHUKH U A3HH.

Takum 00pa3oM, ¢ KyIbTYPOJIOTHIECKOH TOYKHM 3pCHUs, T00AN3aIUs TpeI-
cTaBisieT co0oil nuanektuueckuid npouecc. MHTterpamus u anddepeHnuanus, KoH-
(IJIMKTBI ¥ COTPYIHMYECTBO, YHUBEPCAIN3ALMS U MAPTUKYJSIPU3ALMS HE MCKITIOYAIOT
JAPYT Apyra, a sBJIAIOTCA B3aUMHO HNPEATIOJararomumMu TCHACHIUAMU pa3sBUTUA. B xo-
Jie TJI00aIM3aluK HEKOTOPhIE HIEH M CTPYKTYPhl COBPEMEHHOI KHU3HHU JIEHCTBUTEILHO
pacmpoCTpaHsIOTCA M0 BceMy MHpPY. B TO ke Bpemsi KylbTypHbIE OCOOEHHOCTH OT-
JIEJIbHBIX HApOOB Ha (hOHE II00ANBHBIX MPOIECCOB MPUOOPETAIOT BCee Ooiee pe3Kue
OuYepTaHUs WIX BOOOIIE BIEPBBIC OCO3HAIOTCS KaK TakoBble. [IpudeM, mHTEpHET Aeii-
CTBEHHO CITIOCOOCTBYET Pa3BUTHIO 00X TEHICHIIHA.

Urak, coBpeMeHHbIE MHPOPMAITHOHHBIE TEXHOJOTHH CIIOCOOCTBYET Pa3BUTHIO
KyJNbTypHl B JBYX HampaBieHUsAX. [lepBoe CBsS3aHO C pa3MBIBAaHHEM HAIlMOHAIBHBIX
TpaHUIl KYJIBTYPHI, IPEOJIOJICHIEM S3BIKOBBIX 0apbepoB, Pa3pyHICHHEM MEPEropoaIoK
MEXITy TAKHMHU (popMaMu KyJIBTYpHI, KaK HayKa, HCKyCCTBO, 0Opa3oBaHHe, JOCYT U T.
n. U aTa TeHIeHIUs OJIHOCTHIO KOPPEIUPYETCsl ¢ MpolieccaMu KocMu3aluu. Bropoe
CBsA3aHO C TCM, 4YTO B 3TOU KYJbTYypE MJIA KaXXA0I'0 4€JIOBEKA BOZHUKAECT BO3ZMOXKHOCTDH
HE TOJIBKO MAaCCUBHO BOCIPUHHUMATL COJACPKAHUC KYJIBTYPbl, HO U BJHATHL Ha MHUP
KynbTypsl. C IPUXOAOM HHTEPHETA IOAPBIBAIOTCSI OCHOBBI MOHOJIOTHUYECKOT0 HaJasa
B KyJbType, UTO O3HAuUaeT 3aKaT KyJIbTYp «3aKPBITBHIX», HECYIIHX B cebe MOTEHIHAl
BCEBO3MOXHBIX KOH(IUKTOB HAa MEKITHUIECKOH, KOH(PECCHOHAINEHOM, HAITHOHATILHOH
WK TapTUHHOM mouBe. U 3T0 TakKe COOTHOCHTCS C MPOIEcCaMi KOCMHU3AIIHH.

Takum 00pa3oM, WMHTEpHET U COBpPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHH
BO3BELIAIOT O POKAEGHUM KyJIbTYphl TJI00ANBHOrO auajiora (KyJbTypbl Kak JHajora
KYJIBTYP), «OTKPBITOI» KYJIbTYphI, B KOTOPOH KaXIblii M3 YYaCTHHKOB MMEET CBOH
TOJIOC, BEAIET CBOIO MAPTHIO, MOXKET MPUCOEAMHUTH CBOW T'0OJIOC K TOJIOCY IPYTHX WU
BT Ha obmiee 3By4anue. OTKpHIBAaeTCSA HOBBIM TOPU30HT KyNIbTYypBhl — OPHEHTAIHS
Ha Ty1I00aIbHOE TBOPYECTBO U I/IH)II/IBI/IleaHLHBIﬁ BKJIaJ KaXI0ro0.
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JUYHOCTHD K.2. HUOJKOBCKOI'O B 3EPKAJIE COLIMOHUKH
A.B. Xopynxwuii, A.B. bykanos

O6pa3 K.3. [I101KOBCKOTO0, CIIOKHUBIIUICI B MACCOBOM CO3HAHUH, B €T0 OTIIH-
YHsl OT PealibHOM JIMIHOCTH YUCHOTO YK€ CTAHOBIUINCH OOBEKTOM HCCIeI0BaHUs. Tak,
OpLTa OTMeueHa HBOIIONHS 00pa3a L[HOIKOBCKOTO B COOTBETCTBHH C HCTOPHUECKUMHU
MPEMOYTCHUSIMA TOW WIIA UHOM 3MOXH, CIICNIaH BBIBOJI, UTO C ATOM TOUKH 3PCHHS U3Y-
YeHHe YIOMSHYTOTo 00pasa JlaeT UCCIIeI0BaTEN0 MHOKECTBO MaTepralla JUlsl aHaIn3a
MacCOBOTO CO3HaHMsl Ha pa3HbIX JTamnax pasBUTHs Haueil crtpaHbl. OJZHOBPEMEHHO
0TMEYaJIoCh, YTO YCTOSIBIIMICS 00pa3 HAYMHAET OKa3bIBAaTh BIMSIHUE HA UCCIIEOBaTE-
Jiel, IPOELHPYIOMINX CYIIHOCTHBIE YEePThI 3TOT0 00pa3a Ha MMEIOIIUICS HCTOpuYe-
CKHUI MaTepHa, 4To MPHUBOJUT K UCKAKEHUIO PE3YNbTaTOB UCCIEAOBaHUSA. A Oymydn
MOBTOPEH KakK MOCTYJAT B IPYTHX 00JacTAX 3HAHMA, 00pa3, TAKUM CIIOCOOOM, 3aKpeT-
JSIETCS B MAaCCOBOM CO3HAHMH U BCe OOJIBINE OIMEHSET COOOH MMOHNMaHHEe peabHON
nuaHocTH. B nanHoM cinyyae — nmuunoct K.9. Ilnonkosckoro.

Takum 00pazom, mepen uccienoBaTeNsIMu Onorpaduu 1 HAyIHOTO TBOPYECTBA
K.3. LInonKoBCKOTO BO3HUKACT PSJI aKTYAIbHBIX M BECbMa 3II000THEBHBIX 3a1a4.

1. U3yyenue obOpaza K.3. [{HOJIKOBCKOTO Kak «3epKajia 3MOXH», CIOCOOCTBY-
IolIee JIy4IIeMy TOHMMaHHUIO 3BOJIIOIIMK MacCOBOTO CO3HAHHs Hallel CTpaHbl U CIIO-
JKUBIIMXCSI HCTOPUYECKUX apXeTHHoB. UTo, K CJIOBY, B HOJHOW Mepe COOTBETCTBYET
naHHoMy P.J[x. KomMHIByZOM MOHMMAaHHUIO CMBICTIA UCTOPUYECKOTO HCCIIEOBAHUS:
«OHO — 3HaHME IPOIUIOTO B HACTOSINEM, CAMONO3HAHHE HCTOPUKOM COOCTBEHHOTO
AyXa, OKHBJIAIOMICTO U BHOBD IMCPCIKMUBAIOUICTO OIBIT NPOUIJIOTO B HACTOAIIEM (PII)K
Kommuarsyn. Unes nctopun. Asrobuorpadus. M., 1980. C. 167).

2. lanpHelIee U3y4eHne Ha KOHKPETHOM HCTOPHYECKOM MaTepHaje pealbHON
TMIHOCTH [IMONKOBCKOTO Kak IPOTHBOIIOCTaBICHUE HHIYIHPOBAaHHBEIM «00pa3aM
YYEHOT0», HEKOPPEKTHBIM MPEJICTABICHUSAM O HEM, YTO, OYCBHIHO, W naiee Oyzaer
CIIOCOOCTBOBATH MPHPAIICHIIO IO3UTHBHOTO 3HAHUS.

3. Koppekuus ncciieioBanmii B pyrux o0IacTsAX 3HAHUSA, OCHOBaHHBIX Ha «00-
pase LlnoikoBckoro», 3a cueT MPeoCTaBICHUs! T0CTOBEpHON MH(OpMAaLUK, OCHOBaH-
HOM Ha OHy6HHKOBaHHOM 1 apXUBHOM Marepuaji€, 4To, Kak HETPYJAHO 3aMETUTh, UME-
€T U BIIOJIHE OUYCBUHYIO OBPUCTUYCCKYIO IICHHOCTD.

Takum oOpa3om, uccienoBanue peanbHoi auunoctu K.3. [{uonkoBckoro, oco-
OeHHO OTOOpaXeHHOW B MaTepHaliaX CMEXHBIX HApaBlIE€HUH HCCIETOBaHUH, 10 CUX
MOp BeChMa aKTyallbHO M HMEET BBICOKYIO HAyYHO-TIO3HABATEIFHYIO M JBPUCTHYC-
CKYIO IIEHHOCTb.

OmHUAM W3 HOBBIX HCCIECIOBATEIBCKUX HAIPABJICHUH, TNIC YIOMSHYTas BEIIIC
AKTyaJIbHOCTH MPOSBIIICTCS B TOJHOW Mepe, SBISACTCS COMUOHUKA — KOHICTIINS TH-
OB JTMYHOCTH M B3aMMOOTHOIICHUI MEXIy HUMH, OCHOBaHHas Ha Turojorun K. KOn-
ra u Teopuu UHPpopManuoHHOro Meradbomusma A. KeMIMHCKOTO0, COrTacHO KOTOPOH
«H(pOPMAIIMOHHBIN MeTaboIm3M» 1Mog00eH 0OMeHy BemiecTB B opranm3Me. Cormo-
HUKa UCXOOUT U3 CyHICCTBOBAHUA OHpel]eHéHHBIX BapUaAHTOB I/IH(bOpMaHI/IOHHOFO 00-
MCHa MCXOYy Cy6’beKTaMI/I, B 3aBUCHUMOCTH OT CBOMCTBEHHOT'O UM «COLIMOTHUIIA». HpI/I
9TOM HNPUHATICKHOCTH YEJIOBEKA K TOMY WJIIM MHOMY THUITY «<...> HHUCKOJIbKO HE€ JIHU-
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[IaeT WHAMBHIA TOJBKO €My MPHUCYIIUX JUIHOCTHBIX YePT M Ka4eCTB, a JIUIIh CBHIE-
TEIBCTBYET 00 OOBEKTHBHBIX 3aKOHOMEPHOCTSX B3aUMOJICHCTBHUS IpEICTaBUTENCH
Pa3IMYHBIX MICUXOJOTHYECKUX THUIIOB C OKPYKAIOIIEeH MEeHCTBUTEIILHOCTHIO B COOTBET-
CTBUU C BPOXKIEHHOU CTPYKTYPON ICUXUKW.

ConnoHMKa TMONyYIJIa MIMPOKOE PACHpPOCTPAHEHHE HA IIOCTCOBETCKOM IIPO-
CTpPaHCTBE W OKAa3bIBa€T 3aMETHOE W BCE BO3pacTarollee BIHUSHUE, KaK HA HAYIHYIO
cpely, Tak ¥ MPOCTO Ha 0OpPa30BAHHBIX JIO/ICH, B 3HAUUTCILHON CTEIICHU BIIMSIONIMX
Ha (popMHUpOBaHHME M COLMOKYJIBTYPHOE BOCIPOU3BOJICTBO 00pa30B B MAacCCOBOM CO-
3HaHud. W Te, u Ipyrue 3HaKOMSITCS C MOCTyJaTaMH COLMOHHKHU 4epe3 JUTEepaTypy
WM TIOCELIEHNE BeChbMa PaclpOCTPAHEHHBIX B HAIIM JHU TpeHWHToB. HakoHel, Bce
Yamie B KyJIbTypy KOPIIOPATUBHOTO OOYYCHHUS KPYITHBIX KOMIIAHUH TaK)Ke BXOAAT Kyp-
CHI 110 COITMOHMKE.

W3 tumonorun K. FOHTra compoHnka BRIBOIUT CYIIECTBOBaHHE 16 THUIOB Y-
HOCTH. YTOOHI JIydIlie 3allOMHUTHh W Pa300paThCs B THIIAX JIMIHOCTH, OCHOBATENH CO-
OUOHUKN Aymipa AyryCTHHABHYIOTE MPUCBOMIIA MM ICEBIOHUMBI KOT/IA-TO YKHBIIUX
JMOACH WM JHUTEpaTypHBIX Tepoes, Hampumep, «bampzak» mwim « L tupaumy. Cymre-
CTBYIOT CIIMCKH H3BECTHBIX JIIOIEH MO KaxaoMmy u3 16-tu tumos. Cpeau NMpuUMepos,
JIEHCTBUTENILHO, MOXXHO BCTPETHTh TaKoOW mepedeHb, kak «/JoH Kwuxor, Anbbept
OitameitH, Muxaun JlomoHocoB, Jmutpuiit Mennenees, [[xon Jlennon u Koncran-
TuH [{uonkosckuit». He 3aHMMAasACh OIIEHKONW TOYHOCTH TaKOTO MOJA00pa, TMOCKOIBKY
YCTaHOBJICHHE aJIEKBATHOCTH YIIOMHHAEMOT'O MIEPCOHAKAa HCTOPUUECKOMY MaTepuaity
HE BXOJIUT B 3aJ]a4¥ COI[MOHUKH, MOKHO TEM HE MEHEee 3aMETHUTh, YTO JIaxke, Ka3ajJoch
Obl, «ICTOPUYECKUE JTMIHOCTH» B TAKUX THUIOJOTHAX B OOJBINEH CTEIICHH OTPAXKAIOT
T€ caMble YIIOMHUHABIIHECS CTEPEOTUIHI, 00pa3bl, CIOKUBIIAECS B MACCOBOM CO3Ha-
HUM U Ooiee OJIM3KHE K TOHATHIO <«JIUTEPATypPHBIH Tepoiiy», HeXKEIH «pealbHBIH 4elo-
BeK». B 3HaunTenbHOU cTenenu 3To oTHocutes U K auaHoctu K.O. IluonkoBckoro B
3epKayie COIMOHUKH.

[ToMHMO TOBOJIEHO OTPAHUYECHHOTO YHCINA OITyOIMKOBAaHHBIX HCTOYHHUKOB, OT-
KyJa HCCIeA0BaTeI MOTJIA Obl MOJIYYUTh aJeKBATHOE MPEACTABIEHUE O JTUYHOCTH
I{nos1KOBCKOrO, MPUYKHA 3/1€Ch U B TPYIHOCTSIX CaMOil TUNM3aluu JIM4HOCTU. TouHoe
Ompe/ieNieHre TUTIA JIMYHOCTH, TeM 0oJiee 3a09HOE, UMEET CBOU CIOXKHOCTH. «OcoOeH-
HO 3TO KacaeTcs JIIOJIeH, )KUBIIHUX B MPOILILIE BEKA WIM U3BECTHBIX 1O BHICTYIUICHUSM
Ha CIIEHe, B KUHO, Ha TEJICBUJICHUH, T. €. INYHO HEU3BECTHBIX «OIMPEACTUTEINIO)» MCH-
XoJiorudeckoro Tuma», — oTMmedaer 0. MBanoB (Ykas. cou. C. 6-7). U nanee:
«TpyaHOCTH B 3TOM BOIpPOCE UMEIOT KaK OOBEKTHUBHBIHN, TaK U CyOBEKTHBHBIA Xapak-
Tep. K 00beKTHBHBIM TPYIHOCTSM CIEAYET OTHECTH HESIPKYIO BHIPAKEHHOCTH COIIMO-
HUYECKUX XapaKTEPUCTHK y OOJBINMHCTBA JIFO/ICH, @ TAK)KE CKIOHHOCTh K UTpe (Haze-
BaHUC YYXKUX MACOK), CBOMCTBEHHON MHOTUM IFOJSIM, 0COOCHHO MPUBBIYHBIX K ITyO-
JIUYHBIM BEICTYIUICHHAM. K CyOBEKTHBHBIM TPYJHOCTSIM OTHOCHTCS CyOBEKTHBHOCTH
HCCIeIoBaTeNield — CIEIUATNCTOB B 00JACTH COIMOHUKN — Y KaXXI0TO CBOM METO/IBI
OTIpE/ICIICHHS TICUXOJIOTMUECKHUX THUIIOB U CBOH OIBIT B 3TOH oOmactu. OnpenenureneM
TICUXOJIOTUYECKOTO THIIA YeJIOBEKa SIBIIACTCS JIPYroi YeNIOBEK, W B JAHHOM Ciydae
«U3MEPHTENbY SBIETCS «uprudopom» cyosrekTuBHEIMY» (FO. MBaHOB. Yka3. cou. C. 7).
[ToaToMy nmst aHANMM3a THMA B COIIMOHUKE HUCIIOJIB3YETCS T. H. «METOJI I0ChE», B OCHO-
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B€ KOTOPOTO JISKHUT cOOp paznu4HOW MHGOPMAIMU O MOCTYNKAX M BBICKA3bIBAHUSIX
YeJIOBeKa € MOCJIEAYIONINM aHATH30M 10 WH()OPMANNOHHO-TICHXOJIOTHIECKUM — CO-
HUOHUYECKUM ACHEKTAM.

B wactHOCTH, GONBIIMHCTBO MCCIEIOBAaTENEH OTHOCHT LIMOIKOBCKOTO K THITY
WNJID (MHTYHTHBHO-JIOTHYECKHHA 3KCTpaBepT, «lckaremp», B THmomoruu Maiiepc-
Bpurrc — ENTP). Onnako nopsanka 10% uccnenoBanuit otHocsaT L{nogkoBckoro k
Jgpyrum tunam — MJIW (MHTYyUTHUBHO-JIOTHUECKUl HHTpoBepT) U naxe JIMU (soruko-
MHTYWTHBHBIA MHTPOBEPT). UTOOBI MOHATH MacITad pa3dpoca OLEHOK, MOKHO TIpHBe-
CTH Ta0JHILy NICUXOJIOTHYECKUX THUIIOB COLMOHUKH (3 YIIOMSHYTBIX BBILIE THIA U3 16):

IlceBnonum Tuna ConnoHnveckue CunbHas CTOpoHa Cnabas cTopoHa
XapaKTepPUCTHKU
Hon Kuxot WuTyntusHO- CriocoOHOCTH o11e- OTHOILCHUS MEXKITY
JIOTHYECKHH JKC- HHUTH BHYTPEHHEE JIFOJTBMU, TyBCTBA
TpaBepT coiep)KaHue, MOTCH- | CUMIIATUH
[HaTbHBIE BO3MOXK- W aHTUIIATHU, JTIOOBU

HOCTH O0BEKTA, CIIO- | M HEHABUCTH
CcOOHOCTH JrOACH

Banb3ak WuTyntusHO- CriocoOHOCTH yiaB- Bo30yxxneHnHoe cocto-
JIOTHYECKHH UH- JIMBaTh TUHAMUKY SIHUE, CBO€ HACTPOe-
TPOBEPT Pa3BUTHSA, UYyBCTBO HHE, YMOLIUH
BpPEMEHH, IPOTHO3
PobGecnbep Jloruko- ‘YMo3purenbHas AKTHBHOE JCHCTBUE,
HHTYWTHBHBIH CTPYKTypa, CCTeMa, | BOJICBOM Halop, Bia-
HHTPOBEPT OOBEKTHBHBIC HAyd- | JICHHE IPOCTPAHCTBOM,
HBIE TEOPHU TpeboBaTETLHOCT

(Tabmmua npuBeneHa mo: 0. MBanos Ykas. cou. C. 5).

XapakTepHo, YTO Ha TAKOM «BEPXHEM», Mpe/eIbHO 0000IEHHOM YpOBHE Xa-
PaKTEpPUCTUK Yy peanbHOro I[HOJIKOBCKOro JNEMCTBUTEIBHO MOXHO OTMETUTh YEpPTHI,
NPUCYIUE BCEM TPEM OTMEUEHHBIM THUIaM JIMYHOCTU. A mpu OoJjiee moJpoOHOM aHa-
JU3e 4epT, XapaKTepHBIX, 0 MHEHUIO MpecTaBuTeNeil connonuku, tuny UJID, k ko-
TOpOMY OOJBIIMHCTBO OTHOCHUT M L[MOJIKOBCKOTO, CTAHOBUTCS 3aMETHO, YTO MMEHHO
3[ech HanOOJbIIIee BIUSHIE Ha HCCIIEAOBATEICH U OKA3hIBAIOT KAaK XPECTOMATHITHBIN
JMUTEpaTypHBIA 00pa3 «4dyJaka-caMOYYKI», JOJNTHE TONBI CO3IABABIIUICS B OTede-
CTBEHHOW JIUTEpaType, TaK U KHHEMAaToTrpapudecKue 00pa3bl y4eHOTO, IMEBIIHE CBO-
ell nmepBOHAYaJIbHOM 3a7jauell BOIUIOIIEHHE TBOPUECKOI'O 3aMbICiia pexuccepa, a He
BOCCO3/JaHNE HCTOPUYECKH OOBEKTUBHOM KapTHHBL. C JOCTAaTOYHO BBICOKOW JOCTO-
BEPHOCTBIO MBI MOKEM, UCXOJS M3 Ooiiee rryOOKOTO COIIMOHMYECKOTO aHaIn3a, MC-
kirounTh Bepento NJIN («banb3axy nmn «KpUTHK»), TOCKOIBKY Y ATOTO THIIA JIMIHO-
CTH B KaueCTBE TBOPYECKOH, CHIBHOHN NMCUXOMH(DOPMAIIMOHHON (DYHKIUH BBICTYIIACT
JIeNIOBast JIOTUKA, WM JIOTHKA BBITOJBI, (PMHAHCOB, MPHOBLIH U T.I., @ 3TO HE COOTBET-
CTBYET M3BECTHBIM (akTaM OeccpebpenndectBa K.O. I[MOTKOBCKOTO, MPOEKTHI KOTO-
POTro HEe BOCHPUHUMAIHCH JIEIOBEIMHU JTIOABMHU. OTCI0o/1a Hanbosee BEPOSTHBIMHA OCTa-
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10TCs ToNbKO aBe Bepcun — WJID wim JINU, koTopsie 1 ojiekat 0oliee TIrybokoMy
aHAIN3y, TOCKOJIIBKY HEOOXOANMO YUUTHIBATh U «KOHTEKCT ATIOXM».

Takum 00pa3oM, MpeaAcTaBIsaeTCs], 4TO THIonoru3anus auanoctu K.O. Iuon-
KOBCKOTO Ha OCHOBE PEeajlbHOTO MaTepHaia MOXeT ObITh BeChMa IMOJIe3Ha B HECKONb-
kux acmekrax. COIMOHUKE TaKOe HMCCIIeOBaHUE JacT Kak OONBIIYIO HATJLSIIHOCTH U
(YHIMPOBAHHOCTH BBIBOJOB, TaK M BO3MOXKHOCThH MOKa3aTh HA KOHKPETHOM HCTOPH-
YECKOM MPUMEPE Pa3IHIMs MEKIAY HOCHMOM JIMYHOCTBIO «MACKOW», €€ YCTOSBIIMMCS
«00pa3oM B MaccoBOI KyJIbTYpe» U PEalbHBIM THIIOM JIMYHOCTU. C IPYyroil CTOPOHEI,
TUTU3AIMS PEAbHON UCTOPUYECKON JIMYHOCTH HA OCHOBE OIMYOJIMKOBAHHBIX U apXHB-
HBIX MaTCPUAJIOB MO3BOJUT CJAETATh C€r0 BOCIPUATHE OOJice alcKBaTHBIM M IIPOBECTH
HEKOTOPYIO KOPPEKIHIO «00pa3a» LI1oIKOBCKOT0 B MaCCOBOM BOCIIPHATHH yKe Yepe3
pactpocTpaHeHHE TPYAOB IO COIMOHHKE, YTO, B CBOIO OYepenb, OyIeT MMEeTh MO3H-
TUBHBIA 3QQEKT U UIT UCCIEHOBAHMS Pa3IHMIHBIX ACIEKTOB HAYYHOTO TBOPUYECTBA U
ouorpadun yaeHoro.

YYEHHUE O COJIMIAPHOCTHU U COIIUAJIBHASI KOHIEITIIU ST
K.9. HIUOJIKOBCKOI'O
B.B. bnoxun

OoOmensBecteH (akt BiusHUS Ha GopmupoBaHue MupoBospenust K.O. [{uon-
KOBCKOTO upaeiHo#t atmocdepsl 1870-Xx romoB B JuIle NpeICTaBUTENICH HapoIHHYe-
ckoif noktpunsl [1.JI. JIaBpoBa, H.K. Muxaiinosckoro, connanucto 1860-x ronos. 13
uaeitHoro komiuiekca 1870-X roaoB, OOHAKO, MPENCTABISETCS Ba)KHBIM BBIIEIHUTH
onHy 0a30BYIO HICH0, KOTOpas JOBOJIBHO TECHO COIMPHUKAcaeTcs ¢ TBopyecTBoM Llmo-
KOBCKOTO — yYCHHE 0 KOOTepaIiH (CONMUIAPHOCTH).

ConmanbHBIA TPOeKT LIMONKOBCKOTO Mpeanoiaral CO3AaHHe COBEPIICHHOTO
oOmiecTBa, B KOTOPOM 4YeJOBEK CMOT OBl PacKpBITh BCE CBOHM TBOPUYCCKHE 3aMaTKU U
CIIOCOOHOCTH, TPEOIONETh UPPANMOHAIBHYIO MPHPOIY OOIIECTBEHHOTO YCTPOMCTBA.
DTO0 MpeArnoaratoch OCYyIECTBUTh MOCPEICTBOM OOBEIMHEHNS BCEX JIIOJIEH B HEKYIO
00IIIeCTBEHHYIO (POpPMY, OOIIHMHY, MO3BOJISION[YI0 TAPMOHU3UPOBATh JIMYHOE U O0IIIe-
CTBEHHO€ Hauasio. B 3TOH CBsI3M mombpiTaeMcsi HaWTU UJIEWHbBIE TOUKH IEpecedeHust
HapoJHUKOB U [{nosnkoBckoro.

DopMUpOBaHUE UACH CONMIAPHOCTH Y HAPOJHUKOB B 3HAUUTEJILHON CTEIECHU
BEI3BIBAJIOCH TYMAHHCTHYECKAMH IEIIIMH, HANPABICHHBIMA Ha Pa3BUTHE JIMIHOCTH
(meoEBHOYanpHOCTH). OOIIECTBO CONMIAPHOCTH, II0 MHEHHI0 MmuXaiimoBCKoro,
JIOJDKHO OBLIO COJEWMCTBOBATH Pa3BUTHIO BCEX CTOPOH 4YEJIOBEKa, IPEIOTBPAILCHHIO
ero ferpagauuy. J1jigs HApoJITHUKOB JMYHOCTb MBICIHIIACH KaK II€JIOCTHOCTD, LENb IPO-
rpecca, TJIe «3JIEMEHTHI KU3HU CIUTHI B €IMHOE Les0e». TeOpeTHKH HapOJHUYECTBA
OOosUTHCH TIPEBPALEHUs] JTUYHOCTH B CPEJCTBO, B OC3IMKYIO0 (PYHKIHIO COLUAILHOTO
opranm3ma («maner oT Horm»). CrocoboM MpenoTBpalieHus AeryMaHU3alud U Je-
MepCOHN(UKAIINH JTHYHOCTH SBISUIOCH, TI0 MX YOESKICHUIO, YCTAaHOBIICHHE B JKW3HU
MIPUHITUIIOB «IIPOCTOH CONMMOAPHOCTH» (KOOTEPAINN), I/1€ OTHOUICHHS MEXIY JIOIb-
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MH MOTJIM CTPOUTHCA Ha OCHOBAX IPYXKOBI, COTPYAHUYECTBA, B3aMMOIIOMOIIH, SAHH-
CTBA LIeJIEH U CTPEMIICHUH.

YdeHne o comuaapHOCTH (KOOIepannn) M0 MHEHHIO TEOPETHKOB HAapOTHHIYE-
CTBa MIMEJIO W €MIe OAWH BaXKHBIHN actekT. CommaapHOCTh IpeaoTBparaia «0opedy 3a
CYILLIECTBOBaHHUEY, MPOHU3BIBAIOIIYIO COLUYM. ATOJOreThl COLMaI-IapBUHU3MA JOKa-
3BIBaJIM, 4TO «OOpb0a 3a CyIIECTBOBAHHUEY, MPOSIBILIONIA’CS B KOHKYPESHIMH JIIOJICH,
YIQIISET C «II0JIs1 )KU3HU» ClIa0ble U HECOBEPILECHHBIC OOIECTBEHHBIE THIIbI, CAHUPYET
00IIECTBO OT HECOBEPIIEHHBIX, CIOCOOCTBYET IPOTPeEccy.

B otnuuwne ot Teopun comuaapHoctu 3. [ropkreiima, Tie B COIMyMe OTHOIIE-
HUS MEXIY WHIUBHIAMU OIOCPEJOBAHbI PHIHKOM U Pa3JesIeHHeM COLUAIbHBIX (DyHK-
UK («CIIOXKHOE COTPYIHHYECTBO»), JIaBpoB u, B Ooublueil creneHn, MuxaitioBckuii
OTCTaMBaJU UIEI0 «IIPOCTOM COJMAAPHOCTU», I'I€ OTHOLICHUS MEXAY JIIOJbMU HEIO-
CPEICTBEHHBI, 1M COBMAAAIOT, HET KOH(MIMKTAa MEXKIY OOIIECTBOM H JIMIHOCTHIO, a
caM YeJIOBEK OJIUIETBOPSIET COO0H HEKYI0 YHUBEPCAILHYIO IMIHOCTb.

Takoit npoekt H.K. Muxainosckoro B cBoe Bpems BbizBan y I1.JI. JlaBpoBa, a
3ateM U ['.B. IlnexaHoBa 3aKOHHBIE COMHEHHS B €ro ocyuiecTBuMocTu. [IpoBo3ria-
IICHHBIN HJeall yenoBeuecTBa Kaszaics [11exaHoBy «TUTHEHHUYECKUM PelenToM» cda-
ctbs. [1o mHenuro JlaBpoBa u [TnexaHoBa HeT Takux OOILIECTB, TA€ ObI OTCYTCTBOBAJIO
pasnenieHue Tpyna, a JJMYHOCTh COBMelIaia Obl B cebe pasziandHble QyHKunu. Muxai-
JIOBCKMH B mosieMuke ¢ JIaBpOBBIM HEOAHOKPATHO MPOSCHSI CBOIO MO3ULIMIO, IIOUep-
KHBas, YTO peyb UJET He 00 OTCYTCTBHMHM pa3/ielieHHs TpyAa B OOILECTBE, YTO HEMBIC-
JUMO, a 00 OTCYTCTBHM COLIMAIILHOIO HEPaBEHCTBA, «OOLIECTBEHHOIO Pa3JeiCHUS.
Tak, MuxaiJloOBCKUM BBIBOIWJ 3HAYMMBIA COLIMOJIOTMYECKHM 3aKOH O B3aMMOCBSI3H
JMYHOCTH U 00IIecTBa, KOTOPHIH MOKHO MPEICTABHUTH CICAYIOIIMM 00pa3oM: pa3Ho-
CTOpPOHHEE pa3BUTHE dYeNIOBeKa (MHIMBHIYaTbHOCTH) OOECICUMBACTCS OJHOPOIHO-
CTBIO CpeBl, B KOTOPOI OTCYTCTBYeT colnanbHas auddepennuanus. Yem pasHOpo-
Hee n nuddepeHIpoBaHHee cpeaa, TeM OeJHee W OJHOCTOPOHHEE YeJoBeK. Takum
crocoboM MuXaimoBcKui OOBSICHST MPOTHBOPEUHS KAMUTATUCTUICCKON NeHCTBH-
TEBHOCTH M HaMedyaJl TeOPETUYECKUH MyTh CTAHOBJIEHUS TApMOHWYHO PA3BUTON MH-
JTUBHUyabHOCTH. bOrarcTBO M TapMOHMYHOE pa3BUTHE JIMYHOCTH, 110 MHEHHIO
HapOJHUKA, BO3MOXKHO IPU COIHAIIBHO-0JHOPOAHOH cpefe.

B xonuenuun MuxaiioBCKOro COLIMAIbHO-OJHOPOJHAS Cpella OKa3bIBajach
(hakTOpOM pa3BUTHS TAPMOHUYHOW JIMIHOCTU. B 3TOH CBSI3M MOOOMBITHA MIEPEKINIKA
¢ Huonmkockum. OH mmcan B pabore «MpeanbHbId CTpod XKu3HW»: «Ciemyromue
CTpEMJICHUS 3aCTaBIIAIOT JIFOJICH KUTH OOIIECTBEHHOW *m3HbIO. Ob0nerdenne 60phObI
3a CYIIECTBOBAaHUE, CTPEMJIEHUE 3HATh, MOHITHh HPUPOIY, €€ 3aKOHbI. Takke MOHATH
YCTPOMCTBO, CYITHOCTh )KU3HH U TAKUM 00pa3oM BO3BBICHTH 0J1aroCOCTOSIHME U 001Ie-
CTBEHHYIO opranuzanuio. OOJerdurb, ocnaOuTh, NMPEKPaTuTh OOJIE3HH; YBEIHYHUTH
MPOAOJKUTENBHOCTD JKU3HU U, €CIIU MOXHO, YHUYTOXKUTb CMEPTh; YCOBEPIIEHCTBO-
BaTh YEJIOBEYECKUH PO M JOBECTH €ro 10 Bbicuiero coctosaua <...>» (K.O. Hunon-
KoBckuil. neansrbnii ctpoii xw3un // K.3. Ilnonkosckuit. ['enuit cpenn moaeir. M.,
2002. C. 423).

JlrobombITHA M cO3ByYHa MuXaijIoBCKOMY JpyTas MbeIcis L{nomkosckoro. Bue
0OIIECTBEHHON COMMIapHOCTH Mo0eXkmaeT «0ophda 3a CyIIeCTBOBaHMEY, YTO BEAET K
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perpeccy. «Pa3zbenuHeHne JIOEH MOXET MOHU3UTHh YEJIOBEUECKH POJ U HU3BECTH
€ro K KUBOTHOMY, T. €. 0€CCO3HATEIEHOMY CYIIECTBOBAHHIO (KOTIa CYIIECTBO TITYIIO
1 TIPECTYITHO)» (TaM XKe).

Koneuno, takas mnes B kKoHTekcte kKoHIa XIX — mayama XX BB. oTmaer yro-
MMU3MOM, HO YTOIIHH, KaK M3BECTHO, UMEIOT CIIOCOOHOCTH K peaii3aluy IpH OIpese-
JICHHBIX UCTOPUYCCKUX YCIOBHSX.

AHaIM3 KOHIICIMH TECOPCTUKOB HAPOJHHYCCTBA U B3TIIIOB LlMONKOBCKOTO,
HECOMHCHHO, MOKA3bIBACT M3BCCTHYIO ICPEKIMYKY HICH» — MUCTapMOHHYHBIN TyX
KanmuTamucTuaeckoit Poccuu aukroBan nouck «couuoioruu cyacths» (I1. Copokun).

COLIMAJIBHASI YTOIUSA PYCCKOI'O JIMBEPAJIA
U «MJEAJIBHBIM CTPOM KU3HW»
K.JI. KABEJIUH M K.3. [IMOJKOBCKHU
P.A. Apcnanos

Pazpabotannsiii K.3. [IMONIKOBCKMM TMPOSKT CO3JAHUS COBEPIICHHOTO
OOIIIECTBEHHOTO YCTPONCTBA (Ha3bIBAGMBbI OOBIYHO «lmeaibHBIA CTPOM KH3HHY» IO
OJHOI M3 CaMbIX M3BECTHBIX Pa0OT MBICIUTENS HA 3Ty TEMY) SIBUJICS JIOTHYECKUM
3aBeplLICHHEM BCEro HAayYHO-TEXHHMYECKOTO M (PHIOCO(PCKO-ITHYECKOTO TBOPUECTBA
yueHoro. ®opmupoBanue B3rL0B [luonkoBckoro u ero mpoekra «lneanbHOro
CTpOS» HEOTJACIMMO OT KOHTEKCTa COBPEMEHHOH €My JII0XM, TOTO Mepuoja, Ha
KOTOPBIIl NPHUIIIOCH €r0 CTAHOBJICHHE KaK MBICIMTENS M PAcIBET €ro TBOPYECKOil
nesirensHOCTH — 1880-€ roast — mepBas Tperb XX B., — Ul KOTOPOTO MTOCTPOCHHUE
COBEPILICHHOTO OOIIEeCTBa MPEACTABISUIOCh HAayYHO OOOCHOBAaHHOM M BIOJIHE
nmoctmkumont 3anadeii (A.B. Xopymkuit. «peanprenii ctpoity K.O. InomkoBckoro
KaK CTEpKeHb JINYHOCTH W 3epKayio 3MoXH // OTKphIBas COBPEMEHHOCTh 3aHOBO. M.,
2011. C. 438-467).

TeopeTndeckue MOCTPOEHHS POCCHUUCKUX JIMOepasoB mopeOpMEHHOH 3MOXH
BOCIIPHHUMAJINCh MHOTHMM COBPEMEHHHKAMHM M HCCIENOBATEISIMH KakK BIIOJIHE
peaTucTUYecKue IpOrpaMMbl, OTBEYAIONIME IOTPEOHOCTAM pAa3BUTUSA CTPaHBl HU
qyXJble, B OTIMYHE OT COIMATMCTHYECKUX IPOEKTOB, KAaKOMY-THOO YTOIHU3MY.
Opnako nubepasbHbIEe [IEHHOCTH, OTTOPraeMble M COIMOKYJIbTYPHBIMU YCIOBHSMHU U
rOCYapCTBEHHUYECKON TpaJuluell, NpuXUBAIUCE B Poccun ¢ TakuM TpyJaoOM, 4TO
nmbepaibl B CBOMX MCKAHUSIX MyTel WX BOIUIOLIEHUS B )KU3Hb 3a4acCTYIO CO3ABAIN U
yYTONIMYECKHEe KOHCTPYKIMH. K TOMy e HX TEOpeTHUecKHH IoTeHIuan Obul
HACTOJBKO pa3HOOOpa3eH, 4To JOIYCKall M ONpe/ e EHHbIE TIPOPHIBBI B cepy yTonuu.
OjnH U3 MPOEKTOB, COCAMHUBIIMX B ceOe peaMCTHYECKUEe M yTOIMYECKHE WIIEH,
NIPUHAJJIE)KA KPYIHEHIIEMY TEOPETHKY POCCHHCKOTo Jinbepannima, CO3JaTelio ero
HannoHansHOM ¢Gopmbl K.J[. Kaenuny. IlpiTasich cCOBMECTUTh Hay4yHblE 3HAHUS W
XPUCTHAHCTBO, 3amlaJHbBIe HAEH JHOepann3Ma W COUMOKYJIBTYPHBIE OCOOEHHOCTH
Poccun (mpeoGaganne KpeCcThSTHCKOTO HACENCHHS, COXPaHEHHE CEeJIbCKOW OOIIMHEI,
pemaomas pojb TOCYAapcTBa B PAa3BUTHH CTPAHBI U IIP.), OH HajessCSd NPEeBPaTUThH
YTOIUYECKUH MPOEKT B PEATUCTHIECKYIO IPOTPAMMY.
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B stom konTekcTe mpoekT KapennHa odeHp O30k moctpoeHusM [[nonkos-
CKOT0, KOTOPBIH, KaK M1 MHOTHE €T0 COBPEMEHHUKH, OB YBEpPEH B TOM, YTO OH HAKO-
HEL-TO CMOI' HATU Hay4YHbIE OCHOBAHMSI AJI IIOCTPOEHUS CIIPaBEAJIMBOIO, UACAIBHO-
ro o0IecTBa.

[TepcriekTHBHI THOSPATEHOTO OOHOBIICHHS CTpaHbl KaBemnH CB3BIBAM, MIPEXKIC
BCEro, C COCAMHEHNEM YCWIIMI WHTEJUIMICHIMH, IPU3BaHHON OCMBICIUTD U copmy-
JIMPOBATh «PYCCKUIN HALMOHANBHBIA MHTEpEC» U MPOCBEIaTh HApOJ, U TOCYAapCTBa,
00513aHHOT'O CO3/1aBaTh BCE HEOOXOIMMBIE COIMAILHO-3KOHOMHYECKHE U IPaBOBBIC
YCIIOBUSI JUIsl TIPOJIBMOKEHHMS K oOlieuenoBeyeckuM neHHocTsiM. B ntore Kasenun co-
31a7 Mozeb Oyaymeil Poccnn — «My»XHIIKOTo LAapCTBa», KOTOPOE MpEACTaBIsuIach
eMy «<...> He00O3PUMBIM MOPEM OCEJIOr0, CBOOOIHOTO, TPYISIIErocs, 6JaroycTpo-
€HHOTO KPECThIHCTBA, C CHIIHHOM IEHTPAJIFHON BIACTHIO, 0OCTABICHHOI BBHICIICH WH-
TeJUTNTeHINEH, TMOCTOSHHO BBHIpaOaTHIBAEMON CTPaHOW, HO HE COCTaBIIOMIEH HU
IOPUINYECKH, HU SKOHOMUYECKU MPUBMIIETHN KaKoro OBl TO HU OBIJIO Ki1acca, COCIo-
BUH WIIH 0OIIIECTBEHHOHN TPYIIIIBDY.

B »ToM mpoekre KaBennHa MHTENIUI€HLUs BBICTYIajda B KAUECTBE AYXOBHOM
CHJIBI, BBIpAXKAIOIIeH MHTEPeChl He KaKOH-TH00 COLMaIbHON I'PYIIBL, a BCEr0 Hapoaa.
Ob0ecrieunBasi CBSI3b MEXKIY HAPOJOM M TOCYAapCTBOM, OHA JOJDKHA ObUIA, C OMHOM
CTOpPOHBI, HC AOMMYCTUTH PEBOJIIOLINU, HpI/IBO}lHIlIeI‘/’I K YCTAaHOBJICHHUIO «JIUKTATYypPhbl
YEpHU) CO BCEMU €€ TPArnUCCKUMU IOCICACTBUAMU, a C ,Z[pyFOﬁ — IIOMOYb Trocyaap-
CTBY o0ecreunTh MUPHOE OOHOBIICHUE CTPAHbI, BOIUIOTUTH B XHM3Hb HIEaNbl JHOepa-
JIM3Ma C YYeTOM POCCHUCKUX peanuid. Takum o0pa3oM, ¢ MOMOIIBI0 WHTEUTUTCHITHH,
OCBaMBaIOLIE COBPEMEHHYIO HAayKy, MO3HAIOLIEH peabHYIO )KU3Hb U JEHCTBYIOIIEH B
HHTEepecax Hapona, KaBenmnH HaZesiics COCIUHHUTH B PYCCKOM OOIIECTBE TPaaHIIHOH-
HOe W JuOepanbHOe, caMOOBITHOE M EBPOICHCKOE, YTO W JOIDKHO OBLIO 00ecrednTh
CTpaHe CBOW COOCTBEHHBIN ITyTh Pa3BUTH, BEIYIIUH K IMPOIBETaHUIO. B myxe BpeMe-
HA OH BOCHPWHUMAJ WHTCIUINTCHIHMIO KaK OCECCOCIOBHYIO, HPaBCTBEHHO-
MHTEJJIEKTYaJIbHYI0 CUIIY, NPU3BAHHYIO BBIpaXKaTh «PYCCKUH HALMOHAJIBHBIA HHTE-
pec» M OCYIIECTBIIATH OOIIECTBEHHBIH nporpecc. OIHAKO, B OTJIMYHME OT HAPOIHUKOB,
OH CUHUTAJI, YTO OTY POJIb OHA MOXET BBIINOJHUTDL JIMIIL B COIO3€, 4 HE B IPOTUBOCTOA-
HUM C rocyaapctBoM. K ToMmy ke, eciii HapoJHHYecKas, a 3aTeM OOJbLIEBUCTCKAs
Ue0NIOTHsI 0OOCHOBBIBaJIa HEOOXOAMMOCTh DPAa3pyIICHUS CYIIECTBYIOUIEH neicTBH-
TEIBHOCTH U CO3MAAHUS Ha ee 00JIOMKAaxX KadyeCTBEHHO MHBIX, COIIMAIBHO CIIPaBEIIIHU-
BBIX OOIECTBEHHBIX OTHOIICHWH, To KaBenwH, omupaBmmiics Ha TYMaHHCTHYCCKUE
uaealibl pOCCUMCKOW HMHTEJUIMIEHIMH, MPU3bIBAI €€ K KPUTHUYECKOMY OCMBICIEHUIO
OKpYXarollero Myupa, CaMOIO3HaHUIO U MPAKTUYECKOH AESITebHOCTH, HAIIPaBJIEHHOM
Ha IIOCTETICHHOE YJIy4lIEHHE W IepeycTpoHcTBO obmiectBa. Takum oOpazom, eBpo-
Nelcku 0Opa3oBaHHAasi PyCCcKas MHTEJUIMTEHIMS CO CBOEH JII00OBBIO K HapoJy Moria
CTaTh, M0 MHEHNIO KaBennHa, eMMHCTBEHHON CONMAILHON CHIIOH, CITOCOOHOM MTOMOYb
ToCyJIapCTBY B jielie MUpHOTO 0OHOBIeHH Poccnn.

Opnako Hanexasl KaBenmHa Ha BO3MOXKHOCTh COTPYIHHYECTBA JINOEPATLHON
HUHTCIUIMTCHINNU U CaMOJCPKABHOI'O ToCyaapCTBa BO UM pPa3BUTHA CBO60}1H JIMYHO-
CTH U WHTEPECOB HapoJla OKa3aJIMCh YUCTOM yTomueil. B ycioBHUSX MONUTHUECKOTO
OecrpaBus U CONMOKYJIBTYPHOT'O pacKkoJia aKTUBHAS YacTh MHTEJUIMTCHIIMH, TOPSIIast
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HETEPIICHNEM WM HEHABHUCTBIO K CYIIECTBYIOUIMM MOPSAKaM, CKOpEEe BOCIPHHHMAJa
U/ICU PEBOJIIOIMN U COLMAIN3Ma, YeM MPHU3bIBBI K TIOBCEIHEBHON U KPOMOTJINBOHN pa-
0ote Ha Omaro oOmiectBa. Mcropuueckuii mapamokc pa3BuTHs Poccun 3akimodaiics B
TOM, YTO YMEPEHHbIE M PEATMCTUYECKHE B3TIs1Ibl KaBennHa Ha 1ene okaszannce yTo-
MUYHBIMH, 2 YTOIH3M PAIUKAIOB IIPEBPATHIICS B TPArHUECKYIO PEATBHOCTb.

[Monutnueckuii crpoit Oyaymei Poccun KaBenmuH mpencTaBisul cieqyrominm
o0pazoM: «Sl HauMHAIO C KPECThIHCKOM OOIIMHBI, BIIOJHE aBTOHOMHOW BO BCEX JIeNax,
J10 e€ OJTHOM KacaroIMXCs; 3aTeM COI03bl OOIIMH ye3HbIe U I'yOepHCKHe WK 00acT-
HBIE CO CBOMMH BBIOOPHBIMH IPEJCTABUTEIBLCTBAMU: a II€JI0€ 3aBEpPIINTCS OOIINM
3eMCKHM COOOPOM I0JI IPEICEeaTeIbCTBOM CaMOAEP’KaBHOTO, HACIIEACTBEHHOTO I1a-
ps. [y TOro HacieACTBEHHOTO, YTOOBI HE ObLIO OOpPLOBI MApTHH W CMYTHI IPH €TO
n30paHuM, I TOTO CaMOJAEP’KaBHOTO, YTOOBI OH MOT OBITH BCET/a IIapeM BceX, a He
TOTO CITydaifHOrOo OOJBIIMHCTBA, OJaromaps KOTOpoMy OH OBl IapcTBoBam». KaBennH
HAJEsUICSI, 9TO «MYKHIKOE IIapCTBO» WIM «CcaMOJEpkaBHAas peCIyOnnKa» CTaHyT
MOJVTMHHO JIEMOKPAaTHYECKUMH (popMaMu pycCKO# TOCyZapCTBEHHOCTH, B KOTOPBIX
ObLT OBl YCIIBIIIAH ¥ MIPUHAT BO BHUMAaHHE TOJIOC HE TOJIBKO MEHBIIMHCTBA, HO M KaX-
JIOW oTaenbHOM ymuHocTH. C Opyroil CTOPOHBI, OH IoJaraj, 4To Takas ¢gopma aemo-
KpaTHUH 3aJI0’KEHa B OCHOBAX PYCCKOW MCTOPHHM M KYJIBTYPBHI, a €€ YTBEpXKICHHE SIBIIS-
€TCsl BEIMKON HCTOpPUYECKON MHCCHEH pycckoro Hapona. «BceHapoacTBo, — mmcan
OH, — €CTh TO HayaJlo, KOTOPOE MBI, pycCKHe, HecéM ¢ coboM, <...> B HeM Hara Oy-
JIyLITHOCTH U HaIlle BCEMHPHOE UCTOpUYECKOe MpeHa3HaYeHHE; ITO Hayallo U ero pas-
BUTHE €CTh 33Jaua OyIyIero, He TOJIBKO Y Hac, HO U BO BCE MHPEY.

Kagenun nmTan wiutio3un, 9T0 caMmoJiepkaBHas MoHapxusi B Poccun, coxpaHsist
pedopmaropckuii moTeHIHaN, Obla cocoOHa OCYIIECTBUTH JHOEpaIbHOe OOHOBIIE-
HHE TIOJINTHIECKON CHCTEMBI CTPaHbl, 00eCIednTh CBOOOABI M IpaBa JudHocTH. Ho B
LIEJIOM B €T0 MOJIEJIH TPOCIIC)KUBACTCS IIOMCK OPraHMYECKOTO CHHTE3a HAIMOHAJIBHBIX
TPAIMIMHA C JOCTHXXCHUSIMH EBPOIEHCKON OOIEeCTBEHHO-MOINTHYECKOH MBICIH H
MIPAKTHKH.

[IpencraBnsercsa, YTO CO3AaHME JHOEPAIOM YTOMHUYECKOW KOHCTPYKIHH
BBI3BIBAJIOCH CYPOBBIMH  OOILECTBEHHO-TIOJIMTHYECKUMH yclioBusiM Poccumn, He
JAIONMUMHU  pETbHBIX HANeXkK] Ha BOIUIOUIEHHE ITHOEpaNbHBIX IIEHHOCTEH Ha eé
HEMOJIrOTOBJICHHOW JJIsl 3TOr0 UCTOpUYECKOl nouBe. BoT nmouemy pycckue nubepaitbl,
ycTpeMysisi CBOM B30p B Jalekoe Oynyliee, pPHUCOBAaNM KapTHUHBI, B KOTOPBIX
MIPOMCXOJIMIIO COEAMHEHHE HAIMOHAIGHOW OCHOBBI M 3allafiHBIX JHOepalbHbBIX
HeHHocTeld. VIMEHHO B 3TOM YTONHMYECKOM IO CBOEH CYTH CHHTE3€ OHHM W BHUJIEIU
BO3MOXKHOCTb peasIi3alny JudepanbHoro npoekra B Poccun.

TEKCTOJIOTUSI ABTOBUOTPA®UI K.9. HUOJKOBCKOI'O
T.H. )Kennuna

HccienoBanne, BEIBOJBI KOTOPOTO U3NIAraloTCs B IOKJIAZE, UMENO MPEXKIE BCeE-
T'0 HIUIMOHHBIN YKJIOH M OBUIO HAaIIPaBJICHO HAa M3yYEHHE HCTOPHUU CO3JIaHHS aBTOOMO-
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rpaduii K.O. II10IKOBCKOTO; YCTAaHOBIEHHE OCHOBHOTO TEKCTA; KPUTHUECKUN aHAIH3
TEKCTOJIOTHUECKUX PEIICHUH, TPUHUMABIITUXCS TyOIUKaTOpaMy aBTOOHOTpadHiA.

[{ronKkoBCKUil BIEpBBIE OMyOJUKOBAI aBTOOHOTpadUICCKUE CBEACHUS JIETOM
1904 . B mpeaucioBuu K padote «IIpocToe yueHne o BO3AyIIHOM Kopadie u crocode
€ro IMOCTPOCHH», IEPEeN3TaHHON Ha CpeICTBa aBTOpa OoTAenbHON Opommopoi. Ee sk-
3eMIULsIp ¢ aBTOpcKoi mpaBkoit (APAH) — HanOonee aBTOPUTETHBIH UCTOYHUK TEK-
cra. B urone 1919 r. y4eHslit OCMBICIMBa MPOHCHHBIN )KU3HEHHBIH ITyTh B aBTOOMO-
rpadun «Parym, cyasoa, pox». Cyas no nomerke «/[nmmHHO U cnaboy», TEKCT He Hpa-
BWJICSL aBTOPY, U OH HE Ipearnoiaraji ero myoauKoBaTb. TEeKCT 4YepHOBOTo aBTorpada
He nepebemBaics U He nepeneyarsiBaics. Briepseie Obi1 onyonukoBan C.M. Camoii-
noBuyeM B 1962 r. B razere «3Hams» (Kamyra); B 2001 r. nepensnasancs B.U. Anex-
ceeBoit (Oregects. apxuBsl. Ne 2), B 2002 r. JI.B. I'onmoBanoBsM 1 E.A. Tumomienko-
BOM (B coctaBe cobopHuKa: [uonxosckuii K.O. I'enmii cpenn monei) u 8 2007 r. A.H.
MacnoBeiM (B coctaBe Opomrtopsl: Azexceesa B.M. K.3. lnonkoBckuii: pumocodus
KocMu3Ma). i1t Beex MyOanMKaIi XapakTepHbl HCKaKCHNST aBTOPCKOTO TEKCTa — Kak
CIly4aliHO JOMYIICHHBIE B MPOLECCE €T0 NMEPENHCKH, TaK U Pe3yIbTaT HEBEPHOTO IPO-
YTEHUsS] TeKCTa M pelaKTOpcKoi mpaBku. Cpenn HUX UTHOPHUPOBAHUE aBTOPCKHUX BBI-
yepkuBaHUW U opdorpadun (aBTOPCKOE CO3HATENHLHOE HAIMCAHUE CIIOB «EBAHTEIHE)»
U «0Or» CO CTPOYHOM OYKBBI 3aMCHEHO HANKCAHHEM C MPONHUCHOM). OcoObIl ciyyait
HCKa)KEHUS CBS3aH C HEPa3IMUYEHHEM HAINCAaHUM, OTPAKAIOUIUX SBICHUS S3bIKa, U
HaIMCaHU, CBA3aHHBIX TOJBKO ¢ IpaBuiaMu opdorpadun. Hanmucanme «cTeKITymKo
(«cTexiIyIKay, «CTEKIyIeK»), B KOTOPOM 3aK/IIOYEHO CBOeOOpasue MHIAMBUAYaJIbHO-
ro cnoBoynoTpebnenus LlnonkoBckoro, B ra3ax Bcex MyOJIMKaTOPOB MPEBPATIIIOCH B
«HETPaMOTHOCTH» y4eHOro. CBOMM HCIIPABICHHEM («CTEKIBIIIKA», «CTEKJIBIIIECK))
OHH HCKa3MIH A3bIK aBTOPA.

B 1924 r. LlnonkoBckuii Hamumcanl 2 BapHaHTa TeKCTa «ABTtoOworpadus». B
1926 r. Ha ocHOBe 1-ro BapmaHTa ObLT HamucaH NpeaHazHadaBmwiics st H.A. Perau-
Ha 3-ii BapuaHT «ABTOOHOTpaduuecKre 4epTel» (10 HACTOSIIETO BPEMEHN OH CUMTAJI-
Csl CaMOCTOSTENBHBIM TEKCTOM M jgaTupoBaics 1927 r.). YuuTeiBas pa3sHOUTEHUS
MEXJy BapHaHTaMH Ienecoolpa3Ho omyOnmukoBaTh Bee Tpu. B 2007 r. A.H. Macio-
BbIM OBIT OITyOJMMKOBaH 2-i BapuaHT; B IYOJMKAIMM €CTh MCKa)KEHUS aBTOPCKOTO
TEKCTa, He 0O00CHOBAH BHIOOP MCTOUHHMKA TEKCTA.

B 1928 r. mo npocsbe .M. Ilepensmana [{nonakoBckuii Hamucan 3aMeTKu « M3
aBToOHorpadum» (Ip. Ha3BaHUA «ABTOOHOTpadmueckue depThi» u «OT36B It [lepe-
mpMaHay) U «M3 moelt xm3Hm». [lepyro Ilepempman omyOmmkoBanm B 1929 r. xak
«IIpenucnosue K.O. IlnonkoBckoro» B 6-M M3IaHUM KHUTH «MeEXIJIaHETHBIE MyTe-
mIeCTBU, 2-10 B 1932 r. B knure «l{nonkoBckuii. Ero »wu3Hp, n3o0perenus n Hayd-
HBlE TPYAb». B myOGnukammsx aBTOpcKuid TEKCT OB OTPEaKTHPOBaH, BO 2-H JIOMOJI-
HEH CBE/ICHUSMH «U3 JPYIHMX UCTOYHHUKOB». OCHOBHBIMH MCTOYHHUKAMHU TEKCTA 00EHX
3aMETOK SIBJIIOTCSI aBTopu3oBaHHbie MamHonucu (APAH). B 2007 r. 3ametky «U3
MoOeH KU3HW» ¢ UCKakeHus MU niepeusnian A.H. Macnos.

B 1932 r. Opnr Hanucansl «Kpatkas aBrobuorpadusy», «HepTsl u3 aBToOHO-
rpadumny, n «Mos xu3Hb (UepTs! n3 aBTOOMOTrpadum)». IlepBas HUKOTAA HE MTyOIHKO-
Banack. Bropas ony6nukosana B 1932 r. B «Hay4Ho-roOnneiiHOM cOOpHHKE», TOCBS-
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IIEHHOM 75-TIeTHIO cOo THS pokaeHus I{monkoBckoro. B myOnukamum 22 pemakTop-
CKUX HCKaXCHUS aBTOPCKOTo TeKcTa. HeT HMKaKuX OCHOBAaHMII 1oJIaraTh, YTO y4EHBIH
3HAKOMUJICS B TPaHKax C 3TOW MpaBKOW U aBTOpu30Bai ee. JJig1 JaHHOTO Mpou3Bee-
HUS OCHOBHOHM MCTOYHHK TekcTa — MammHonuch (APAH). B 2002 r. JI.B. T'omoBaHoB
n E.A. TumomenkoBa u B 2007 r. A.H. MacioB coBepmmim O4YeBHIHYIO OLINOKY,
B34B IyOnmuKanuio 1932 r. 3a HICTOYHMK OCHOBHOTO TeKcTa. Tekct 3-if aBroouorpadun
B 1960 r. B xypHane «OToHEK» OMyOIMKOBAN C peAaKTOPCKUMH u3MeHeHusmu 1.
CononkoB (mepeneyaraH B ra3ete «3HaMsa»).

W3y4yeHue cio>xHOHM U 3aIlyTaHHON TBOPYECKOW UCTOPHH Clieytomiel aBTo0Mo-
rpaduu nokasajo, 4To OBIJIO CO3JaHO 2 peJaKkIuH TeKCTa, Kaxaas U3 KOTOPBIX UMeeT
HECKOJIbKO BapuaHTOB. TekcT 1-# penakuuu noj Ha3BaHUEM «Mosl )KH3HbBY», HAlTUCAH-
HBIH ¢ KoHIA 1932 1. He 1. 03.03.1933 ., MONHOCTHIO COXPAHMIICS B TPEX HK3. MaIllH-
HOIIMCH — aBTOpcKoM U moxapeHHsx B.B. Promuny u C.A. Camoiinosuay (APAH n
I'MUK mm. K.3. Huonkosckoro). Pa3Has aBTopckas mpaBka B dK3eMIUnIpax PrommHa
n CamoilioBuua gana 3 BapuaHTa TeKkcTa 3ToM penakuuu. IlomeiTka L{nonkoBckoro
omyOIMKOBaTh aBTOOMOTrpaduio «Mos Ki3Hb» OblIa Oe3zycnemHoil. HeomyomukoBaH-
HOW ocraynack M aBToOmorpadus «OtrBer Ha orHoueHue ['oc[ynmapcrBennoro]| Ms-
nat[enscTBa] oT 5 Mapta 1933 r.», HanucanHas 11 bonbiioi CoBeTCKOM HIMKIION €-
Jun. TeKCT MOJIHOCTBIO COXPAHMICS B 3-X 9K3. MalIMHONUCH — aBTopckoM (APAH) u
npunaanexasmmx B.B. Promuny u JLK. Iuonkosckoit (I'MUK uMm. K.O. [uonkos-
ckoro). VICTOYHMK OCHOBHOTO TEKCTa — aBTOPCKUI JK3eMIUIIp. ABTOOMOrpadus
ny6nukoBanacs B 2001 . B.1 Anekceeroii u 8 2007 r. A.H. MacnoBbiM (BTOpas my0-
JIMKAIUs — TeperedaTka IepBoil cO BCEMH MCKaXEHHMSIMH aBTOPCKOT'O TEKCTa M OT-
CYTCTBHEM HEOOXOIVMMBIX MOSICHEHWI HETOYHBIX CBEACHUH, COOOmEHHBIM Llnomkos-
CKHM).

HuonkoBckuil BepHyiicsa K TekcTy «Most ku3Hb» B KoHLE 1934 r. ABropckuil
9K3EMIUIP MAIIMHOINCH, OABEPTHYTHIH KapAWHAILHON MpaBKe, AaeT SIPKYI0 M BIIe-
YaTJIAIONIYIO KapTHHY POKAEHHS 2-H pelakiiy, KOTopasi MoIyduiia 3aroyioBok «Yep-
ThI U3 MoeH >xu3Hm». [IpaBneHsiii TekcT B stHBape 1935 r. O6bu1 nepeneyaTad (5 9K3.).
Jlo Hac MONHOCTBIO JOIIEN TONBKO 1-i 3K3. (HE MyTaTh €ro ¢ SK3eMIUIIpaMH He aB-
Topckux Mail. koruii (APAH, 'MUK), npunaanexasmux b.H. BopoOsey u JIL.K.
[{uonkoBckoit). IMEHHO 3TOT 3K3EMIUISP aBTOPHU30BAHHOM MAIIMHOIMCU C yYETOM
IIpaBKH, AaBIIel 3 BapuaHTa 2-il pen., ABIsAETCS UCTOYHUKOM OCHOBHOIO Tekcrta. Ilo
HeMy, Kak 110 OTpaKalolleMy IOCJIEIHNI 3Tan paboThl aBTOpa HaJ TEKCTOM, CIEAYeT
myOmMKoBaTh «UepThl U3 MOEH JKU3HM», 00s13aTeJIbHO MPUBO/S B KOMMEHTApHSIX BCE
Pa3HOUTEHUS MEXIy 00€MMHU peJakuusIMH U nx Bapuantamu. JKusneonucanue L{non-
KOBCKUH [JOMOJHUJ MNPWIOKEHHAMHU: IE€PEUYHEM OHTalHBIX HAy4YHBIX JOCTHXKCHHN
«3HaMeHaTeNbHBIE MOMEHTBI MOeH xu3Hm» (1-i Bap. HanwcaH B 1932 r.) u HanucaH-
HBIM B stHBape 1935 r. nepeuncnenneM «daTtaabHBIX» cOObITHI cBoeH kn3HU «CTpaH-
HBIE COBIAJICHUS WJIM JaThI MOEHl )KH3HM HPaBCTBEHHOTO XapakTepay. U3 2-X 3K3. Ma-
nmHormcH (APAH, T'MUK nwm. K.3. [[noaK0OBCKOT0) HCTOYHHKOM OCHOBHOTO TEKCTa
apasiercss 1-i. OmyOnmkoBaH ¢ HMCKaXeHMAMH aBTopckoro Tekcra B 2001 r. B.M.
AnexceeBoil. B npumedannu pepakiym [[HONKOBCKOMY MpHIHCaHa OMMOKA B MTOHHU-
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MaHHH OJHOTO McTopmdeckoro (akra. Ha camom nmeme ommOcs pemakTop, HE CyMeB-
LU TOHSTH JIOTHKY PacCyKJICHUH Y4eHOTO.

HecMoTpst Ha HACTOWYUBBIC MOMBITKH, OIYOJIMKOBATh «YepThl U3 MOCH JKU3HI
nonkoBckOMy He yaanock. BriepBbeie TEKCT ¢ COKpaIIeHUsIME OITyOIiuKoBaH B 1938 1.
B.H. Bopo6seBbM. B Hamie Bpemst aBroOnorpadus «HepTsl M3 MOEH KU3HI» YETHIpe
pa3a BBIXOAMJIA OTAEIBHBIMM KHIKKAaMH. TpHU TOTOBMIM K M3JAaHUIO COTPYAHUKU
I'MUK um. K.3. Huonkosckoro B 1983, 2002 u 2007 rr., uerBeptoe B 2007 1. — co-
tpynaukn APAH. B 1986 u 2002 rr. 3T0 nmpou3BeAeHUE BKIIOYAIOCh B COOPHHUKH
TpynoB L{nosnkosckoro «I'pe3sl o 3emie u HeOe» u «'eHuid cpean monei». [Tyomuka-
uus 1986 r. sBnsercsa nepeneuvarkoit uzganust L MUK um. K.3. uonkosckoro 1983 r.
Mznanus MUK um. K.O. Ilnonkosckoro 2002 u 2007 rr. mo TeKCTy, KOMMEHTapUsIM
1 TIPWJIOKEHHUIO MACHTUYHEI (pa3sHUIAa B KOJUYECTBE MIUTIOCTPAIN M HAIHYHH B W3-
maany 2007 T. aHTTIOA3BIYHOTO IIEepeBo/Ia TeKCcTa aBToOmorpadun). B ocHOBY myOnu-
karuu APAH 2007 r. nmonoxen Teket uzganusg I MUK um. K.9. [Mnoakosckoro 2002
r. (HecomuennsiM nocTonHCTBOM M3naHus APAH SBISIOTCS MHOTOYHCIICHHBIC MILTIO-
CTpamyy, HO TepeAada TeKCTa MO0 HEaBTOPUTETHOMY HCTOYHHKY M OTCYTCTBHE KOM-
MEHTapHeB CBEJM Ha HET yCWiIHs ero coctaBureneif). C TEKCTOJOIMYecKOH TOUYKU
3penust untepec npeactaBistioT 3 m3ganus: MUK um. K.O. [{uonkoBckoro 1983 u
2002 rr. u B cocraBe cOopHuMka «['eHmii cpemu moxei» 2002 r. VMx nHaydHo-
CIIPABOYHBIN aIapar He BbIAEPKUBACT HUKAKOW KPUTUKY — HU B OJHOM U3 U3JAHUN
HE TOJIBKO HET CBEJICHHI 10 UCTOPUH TEKCTa, HO JIakKe HE yKa3aH HMCTOYHHK, 10 KOTO-
POMY BOCIPOM3BOJMIICS aBTOPCKHH TekcT. KauecTBo ero mepemaun kpaifHe HU3KOE —
Kaxmoe u3 3-X M3NaHWM HacuuThIBaeT Ooiee 120-TH MCKakKeHUH aBTOPCKOTO TEKCTa
(cmygaifHBIX W HaMEpeHHBIX peNakTopckux). Hu omHO mM3maHWe He mepenaeT aBTOp-
CKUH TEKCT IOJIHOCTHIO; B KOMMEHTAPHSX HMEIOTCS OIIMOKH, HEKOTOpPBIE Majio IO-
HSTHBIC COBPEMEHHOMY YHTATEII0 MECTa TEKCTa OCTAJNCh HEPa3bsICHEHHBIMH. B m3-
nmarann MUK 2007 1. cpemu WnDTFOCTpanuii BeIIEISAETCS 00M0XKKa Opomrtopsl Lwon-
KOBCKOTO C TIOAICIIEHBIM aBTOTpa)oM YIEHOTO.

OcoOblii ciydaii TEKCTOJOTMH — KOHTAMUHALMS WIIM COCIMHEHNE Pa3HbIX aB-
ToOuorpaguueckux TeKCTOB lluonmkoBckoro: omyoiukoBansl A.JI. UmkeBCKUM
(«Oronex», 1928), H.A. PeiunsM («{nonkoBckuil. Ero %u3Hb, pabOTH M paKkeThl»,
1931) u FO.M. Kypoukunsim («Texnuka cmene», 1935). Xotsa 3T myOIuKamuu roTo-
BIJIMCH C BeJIOMa U corjlacus L{MOIKOBCKOTo M 10 MaTepuanam, MoJlyYeHHBIM OT HETO,
CUHTATh YYEHOTO aBTOPOM HX TEKCTOB IpyOeiias ommoKa.

N3 NCTOPUU PACITPOCTPAHEHUSA BPOIIIOPHI
K.2. IUOJIKOBCKOI'O «PAKETA B KOCMHUYECKOE ITPOCTPAHCTBO»
JLII. MatiopoBa

B 2014 r. ucnionasiercst 90 net co qHs uznanus oporrropsl K.O. IlnonkoBckoro

«PakeTa B KOCMHUYECKOE MPOCTPAHCTBOY. VicTopus n3anus paboTsl yu€HOTo moapoo-
HO ocBemeHa B pabotax JI.A. Kyrysosoii, T.H. XXenaunoii, koropas, OCHOBBIBasiCh Ha
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BBIABICHHBIX JOKYMCHTAIbHBIX MAaTepHalax, MPEACTABHIA U CBEACHHA O MOTydaTeIsIX
JlaHHOW OpotmIropsl yaeHoro (22 ymia u 6onee 60 yIperx IeHHH U OpTaHU3aAIIHH ).

Tupax uzganus 6eu1 1000 SK3eMITISIPOB, W KOKIABIH U3 HUX UMEN CBOIO CYIlb-
Oy, mpociIenuTs KOTOpylo He mpocto. OTHanieHHOCTh BO BPEMEHH, OOIMIMPHOCTH pac-
MPOCTpaHEHUsI W MacmTabHas reorpaduyeckas pacCpeIOTOUYCHHOCTh 3HAYUTEIHHO
3aTPyAHIUIN UX NOUCK. HeKoTopble U3 HUX HAXOJATCS B TOCYIAAPCTBEHHBIX My3edX U
apxMBax, 0 CyAb0e M MECTOHAXOXICHUU APYrHX MOoKa Hem3BecTHO. Cpenu moiydare-
JIed AparoleHHBIX PETUKBUIN y4EHOIO M3BECTHBIE YUEHbIE U MOIMYJISIPU3aTOPhl HAYKH,
MIHOHEPHl OTEYECTBEHHOTO PAKETOCTPOEHUs, KOPPECHOHICHTHI U3 Pa3HBIX PErHOHOB,
MOCETUTENH YUEHOT0, OPraHU3alluU U YUPEKACHUS.

Ha ocHOBaHWM BBISIBJIEHHBIX JOKYMEHTOB OBUI COCTaBJIEH CITHCOK, B KOTOPBII
BKJIFOUCHBI HOBBIE MMEHa (Oosiee TpHUALATH) ITOMydaTelNei; MPUBEIEHbI CBEACHUS O
HHUX W yKa3aHa JaTa noxydeHus. OTMEUEHB! CiIydad, KOTAa MOIyqaTell 3K3eMILLIPOB
OpomTropsl IpUHUMANIHN ydacThe W B pacmpoctpaneHun e€. Ilpodeccop H.A. Pomun
MIPOCHJI TIPUCNIATh SK3EMILUIP MO MPOCHOE OAHOTO «M3 MOWX 3HAKOMBIX HEMEIKHX HH-
xeHepoBy. 20 urors 1926 . mo moryueHnn oH mucan: «Mckpenne 6maromgapio Bac 3a
npucnanHele KHUTH. KHUTY 5 yxke oTocnan B I'epmanuto». b.b. Kaxxunckuil B mucsme
oT 4 anpens 1924 r., nobmarofapuB y4eHOro 3a NMPHUCIAHHBIA 3K3eMIUIIp, 3aMETHI,
YTO «CYHUTAJ OB BaXKHBIM IOCITATh 3K3EMIULIP B pelakiuio rasers! "H3sectuit" u B
npyrue Mecta ais or3biBay. S1.A. Pamonopt 12 uronst 1925 r. coobman K.O. [uon-
KOBCKOMY, uTo mepenan opourtopsl H.H. [TogpsmonsckoMy, B ToM yrcie u «'Pakery"
2-0e 13]1.». DK3eMIUIIPbI OPOIIIOPHI OTIIPABISIMCH YIEHBIM U B Pa3IMYHbIE OpraHU3a-
mn. K paHee ykazaHHBIM HE0OXOOMMO H00aBUTH BOEHHO-TEXHHYECKYIO aKaJeMHIO
PKKA, r. Jleaunrpan (ae 1. 30 HOs10ps 1929 1.); penakmmro HTK, r. Mocksa (ae p. 13
¢despanst 1930 r.); Hmxeropoackuii Kpy»)oK JroOUTENeH (U3UKN U aCTPOHOMHH, [1Ba
sxzemiuripa (30 urons 1928 r., He . 6 Maprta 1926 1.); pegakuumto xypHana «TexHuka
U JKU3HBY, T. MockBa; Ykpmer, T. Kues, (30 urons 1928 r.).

B Pycckoe O6mectBo JIroOuteneit MupoBeneHust OBIIO TOCIAHO HECKOJIBKO
9K3eMIUIAPOB Oportopsl. B muceme ot 4 ampenst 1924 r. cexperapp OOIecTBa yBe0-
MU y4EHOTO O TOy4YEeHUH «IIpUCIaHHOI MHe Bameit pabots! "PakeTa B kocMHu4eckoe
MIPOCTPaHCTBO", W34 2». A cynsd MO JapCTBEHHOM HAAMHUCH HAa IPYTrOM 3K3eMILIIpe
«Jdoporomy O6mectBy Jlrobureneit MupoBenenust ot aBtopa. 1924 r. 17 amp. K.
uonkoBckuii», W OH mpenHaszHauancs OOmecTBy. be3ycnoBHO, 3K3eMIIIPHI C
JITapCTBEHHOW HaJINMChIO aBTOpa OCOOCHHO IIEHHBI. TaKOBBI 3K3eMIUIAPHI, OCIAHHBIE
aBTopoM  «['myOokoyBaxxaemoMmy Bmagumupy Bmagumuposnuy PromuHy — OT
[OpPU3HATEIILHOTO aBTOpa, OYeHb peakuid sk3emmuap. 1924 r. 15 wmas K
uonkoBckuii»; «A. Poanbix ot aBropa. Ouenb peakuil sx3emmisap». IlomeToit Tam
’Ke Ha mepBoM Jsmcte oOnokku «1903 (momguepkHyTo «BTOpoe m3manme») 1924r.»
aBTOp YKa3bIBaeT, 4YTO JTO NepeusJaHue omyonaukoBanHoW B 1903 1. craTbn
«VccrenoBanre  MHPOBBIX MPOCTPAHCTB PEAKTHBHBIMU IpuOopammy». I[lo croBam
«PEeIKHUN IK3EMIUIAPY» MOKHO CYAWTH, HACKOJBKO 3TO M3JaHHE OBUIO UIA YYEHOTO
JIOpOTo. DK3eMIUIIp OponIropkl ¢ moMeroi [lrmonkosckoro «1903» ObUT pHCTaH aBTO-
pom B.A. lonmMuny, cTyAeHTY-Te€0JIOTY, T. TOMCK. DK3eMIUIAPBI OPOIITIOPHI COXPaHHU-
nuch B IMIHBIX OnbmmoTtekax M.K. Tuxonpasosa, C.1. CamoiinoBuya.
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Heo6xonumo otmetnth ydactue A.JI. UnKEBCKOTO HE TOJIBKO B M3JaHUH JaH-
HOW paboThl, HO M B €€ pacrpoctpaneHud. [lo BocnmomuHanusM A.JI. UmkeBckoro,
nmocetuB oceHbto 1926 r. B Mockse A.I1. CokosoBa, kamyxannHa, mpodeccopa MI'Y,
OH Tlepefat eMy OT aBTopa Opormmopy «Pakera B KOCMHYECKOE NMPOCTpPaHCTBOY». 1o
HACTOSIIIIETO BPEMEHM HE OBIIO M3BECTHO HU OJHOTO 3K3EMIUIIpa C JapCTBEHHOM
Haanucbio A.JI. UmkeBCKOro, MOATOMY HACTOSIIENH HAaXOAKON CTajlo BBIBICHUE JK-
3eMIUIsipa C €ro AapcTBEHHOM Hammuchlo: «/loporomy ToB. I'eopruto ®emukcoBUUy
Xaxe ot aBTOopa Hemenkoro npexaucioBust A. Umxesckoro. 22/1-27». (I'.®. XKake —
M3BECTHBII B TO BpeMs Bpad-roMeonar, oiauskuid apyr A.Jl. UmkeBCKOTo, ChIrpaBIIMi
B €r0 Cy/Ib0€ ¥ POKOBYIO POJIb.)

[ogBoas uToru mpojenaHHol paboThl, OTMETHM OOJBIION HHTEpPEC YuTaTeNnei
K JaHHOU pabote yu€Horo. Kaxmprii e€ sK3eMIUIIp YHHKaJeH, BEJIMKA €T0 HayJYHas H
KyIbTypHasi LIEHHOCTh W 3HAYMMOCTh. HeoOxonmmo U manblie MpoJOKUTh HOUCKH.
be3yciioBHO, U3BECTHO €llle HE BCE O PACIPOCTPAHEHUH 3TOTO PEIKOTO HM3JaHHA, HO
npojenanHas paboTa IMO3BOJIET PACIIMPHUTh CHHCOK €ro IIofMydaTrenei, 4ro OynmeT
CIIy>)KUTb LICHHBIM JOMOJIHUTEIbHBIM MAaTE€PHAIOM K M3Y4YEHUIO KU3HH U IEATEIbHO-
ctu K.3. I{nonkoBckoro, a Takxke A YTOUHEHHs Kpyra 3HaKOMCTB, XapakTepa B3au-
MOOTHOILIEHUH Y4EHOIO U COBPEMEHHUKOB, UX BOCIIPUATHUS €TI0 HAYUHBIX UICH.

K BOITPOCY O HAMEPEHUMH K.3. HUOJKOBCKOI'O
HEPECEJIUTHCS HA 10T
JLA. Kyry3oBa

MBICb 0 3HAYUMOCTH YENIOBEKA, OTAEIBHOIO HHANBUYYyMa 3BY4HT BO MHOTHX
paborax K.D. Ilmomkosckoro. CtpemieHne ObITh MOJNE3HBIM OOIIECTBY, NMPHHOCUTH
KOHKPETHYIO MOJIb3Y JIOASM MPOXOAST Yepe3 BCIO XKHU3Hb yuéHoro. Ero Bcerna BomHO-
BaJla OLEHKA €ro TPyIOB HE TOIBKO COBPEMEHHHKAMM, HO U Ta HUILIA, KOTOPYI OH
3aliMeT CBOMMH TPYyJlaMH B Oy IyIIeM.

B rop mpaspgHoBaHus 75-1€THS €O JHS POXKACHUS 3TA MBICIbL 3BYYUT COBCEM
onpenenenHo: «Teneps, HAOOOPOT, MEHS MyJaeT MBICIIb — OKYIWJI JIU 51 CBOUMH TPY-
JlaMU TOT XJie0, KOTOPBIHA 5 €1 B TeueHue 75-tu net?... [loaToMy s BCIO KM3HB CTpe-
MIICSL K MY>KHIIKOMY 3e€MJICJIETTNIO, YTOOB! OYKBaJIbHO €CTh CBOI x1e6». BeicTymas Ha
TOPKECTBEHHOM 3aCeJaHNH 10 CIIydaro cBoero 75-netHero robuies B Kamyre, oH 3a-
ABUIT: «MHe HelToBKO. MOMM TpyAaM HpHIAIOT CIMIIKOM Oouibllloe 3HaueHue. Benp
3TO OCYIIECTBUTCS ellle He CKopo. To, uto s paboran 40 jeT yuuresnem, s CUUTAIO CBO-
el HECOMHEHHOM 3aciIyroli; HO MEHS My4aeT MBICIb, YTO 51 €M XJe0, MOXXET OBITh,
HE3aCIy>)KeHHO: caM He Iaxajl ! He cesul. A ObUI TOJIBKO YUHUTEIIeM.

Otcroza ero enaHue MOMEHSTh KHU3Hb, IIepeexarb B APYroe MeCTO, 3aHAThCS
3eMIIe/IeNIUEeM, TPY/IOM, KOTOPBIH IPUHOCUT BUAMMYIO T10JIb3Y OOIIECTBY.

DTO CcTpemiieHHEe TECHO TepeIuiesioch C IPYroid MeuYTOW, BO3HHKIIEH emé B
Hayaje MpOoIIIoro Beka — MMETh COOCTBEHHYI0 obcepBaropuio. 6 mapra 1902 r. oH
nucan Muxaniny AnekcanapoBudy PrikaueBy, akageMuky MMmepaTtopckoit AkageMun
Hayk, [lupexropy I'maBHOH du3ngeckoit oOcepBaTopun: «<...> S MedTaro o mocrpoe-
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HHUH 00CepBaTOPUH MO CONPOTHBICHHUIO BO3IyXa, I ObI MOJKHO XPaHHUTh BCE MAaIlH-
HBI, IPUOOPHI ¥ MHCTPYMEHTHI IS TIPOU3BOACTBA MoJeNne, <...> yao0HO ObUIO OB
MOBTOPSATH OIBITHI IJIST YYEHBIX, KEJIAIOMIUX IPOBEPUTH 3TH OIBITHI, <...> JIEJIO0 3TO
BEJINKOE, YPE3BBIYANHO BEIMKOE, KaK OKEaH. .. ).

B 1914-1915 rr. K.3. llnonkoBckuil IpeANpPHHSIT KOHKPETHBIE OMBITKA K TIe-
pecenenuto. OH oOpaTuiics ¢ muckMoM B Psizanckoe [IBopsiHCKOE JiemyTaTckoe codpa-
HHUE 3a MOJIyYeHHEM KONHUU O «BHECEHHHM MOETo pojia B JABOPSHCKYIO POAOCIOBHYIO
KHUTY Psi3aHckol ryOepHuu», u B [1aBHOE yrpaBieHHe 3eMJIeIeNHs 1 3eMIIeyCTPOi-
CTBa M JIeTIapTaMEHT T'OCYIapCTBEHHBIX 3eMENIbHBIX UMYIIECTB C MPOChOOH 0 Toiryde-
HHUM B COOCTBEHHOCTh y4acTKa Ka3éHHOU 3emin B UepHOMOpCKOH rybepHun 0Jm3 ce-
nerus Apxuno-OcunoBka. K a3ToMy nepuony oTHOCUTCS €ro HaMepeHue O mepecene-
HUU Ha 10T BMecTe ¢ ceMbeil Kannunros, s yero I1.I1. KanHuHT npojan yacTe ToBa-
pa anTekw, BiIaeibleM KOTOPOH OH ObUI, U mproOpen ydacTok 3emiu B Kpeimy 613
Cesacronons. Ho BoifHa, a TOTOM W PEBOMIOLMS MOMEIIAIN OCYIIECTBICHHIO 3THUX
IUIAHOB.

Hamnee, B 1920-¢ rr. 665u10 HaMepeHue o nepeesne BMecte ¢ A.E. bpoBapmowm,
CBOUM JJaBHUIIIHUM 3HAKOMBIM, HHXXCHEPOM-TCXHOJIOI'OM IIO 06pa30BaHI/IIO, u AH.
JlaaudeHKko, HayaJbHUKOM CTAaTHCTUYECKOTO OTIeNa, MMEBLIETO OKOJIO ApXHIIO-
OcunoBky y4acTok 3emiu. OHH MedTanu coOpaTh KENAIoMUX MOCEIUThCS TaM U 3a-
HATBCSI CaJI0BOJICTBOM.

O HamepeHMAX Iepee3fia CBUICTEIbCTBYIOT 3allUCH M Iepenucka ydéHoro. B
koHie 1920-x — Havane 1930-x rr. ObUIH BBIOpPAHBI B KAUECTBE MPEANOJIAracMoro Ie-
peesna ropona Tyance m BrnanmkaBka3. OH coOupan reorpaduueckue JaHHBIC 3THX
MECT, IBITAJICS BBIACHUTH YCJIOBHS mpoxkuBaHus Tam. Ha muceme H.M. MBaHOBa, co-
TpyZnHHKa TamIKeHTCKOH acTpOHOMHYECKOH 00cepBaTOpHH, KOTOPOE 3aKaHYMBAJIOChH
MOXKeJTaHUsAMU 310poBbst yuéHoMy, K.O. IlnonkoBckuit Hanucan Kkpatkuil oTet: «BoT,
nepecenmock B COUH 1 TOTPABITIOCHY.

K.J. IMOJKOBCKHM " C.B. IIEPBAKOB:
JINYHBIE 1 TBOPYECKHUE CBSI3U
O.H. 3umHyxoBa

B 2014 r. ucnionaunock 155 aer co aust poxnenus Ceprest Bacunbesuua Llep-
6akoBa (1859-1932), memarora W acTpoHOMa, KOTOPOTO CBS3bIBajla MHOTOJETHSS
npyx6a ¢ K.3. luonkoBckum. K coxaneHuto, B IMTepaType €ro XU3Hb U JCSITEIb-
HOCTb JI0 CUX IIOp HE MOJIy4uia JOJKHOTO OTpakeHus. B noknmane npeanpuHUMaeTcst
TIOTIBITKA BOCHIOJIHUTB 3TOT TpOoe.

UYepes roa nocne nepeezga K.O. Luonxosckoro B Kamyry, B.M. AcconoB no-
MOT eMy CBsi3aThesl ¢ HKeropockuM Kpys>kkoM Jiroouteneid pU3NKu U aCTpOHOMUH,
npencenarenem koroporo 6su1 C.B. IllepbakoB. 3HakOMCTBO (CHadana 3a09HOE B Te-
genue 13 net) Obuto mpomomkeHo B Kamyre, kyma IllepOakoB mepeexan B CBS3H C
Ha3HaueHUeM ero aupekTopoM HukonaeBckoil Mykckoi rumHasuu. B yurepatype
HETOYHO yKa3aHa farta ero nepeBoga — 1905 r. BrIsBiIeHHBIE JOKYMEHTHI CBUACTENb-
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CTBYIOT 0 ToM, 4TO [l[epbakoB Ol Ha3HAUEH qupekTopoM Kamykckoit HukomaeBckoi
TUMHa3uu puka3oM oT 25 despans 1906 r., a npussut rumuaaznio 24 mapra 1906 T.

Coxpanmnachk nepernncka [{nonkosckoro u IlepbakoBa. Temarnka mucem, na-
TupoBaHHEIX 28 Masg 1893r. — 6 mapta 1901T., BecbMa pazHooOpas3Ha: L{noakoBckwid, B
YaCTHOCTH, IIFCAJT O TEKYyIIHX AeJax, O IMyOIUKAI[H CBOMX paboT, 6Jaromapui 3a us-
Opanue wieHoM Kpyxka, HSCMOTpsI Ha OTCYTCTBUE BO3MOXKHOCTU BHECTH B3HOC. Bme-
cre ¢ nucbMamu LlyonkoBckuii mpucsuian B Kpykok u cBou OmyOJIMKOBaHHBIE pado-
TBI, B TOM YHUCJIE C IOMETKOM «JIsl JOKJIa/a U OT3bIBa». Henb3st He 0TMEeTHTb, YTO 00-
IIEHHE MEXAY HUMHU OBUIO MCIOJHEHO YBA)KEHHS, JOBEPUS JAPYT K JAPYTY, JKEJIaHHs
OKa3aTh MmoMoulb U cojeiicTBre. KoHCTaHTHH DayaploBHY 4acTo B 3HAK IIIyOOKOii
NPU3HATENFHOCTH M OJarofapHOCTH NOANMUCHIBaN nucbMa: «Bam ciyra K. Inonxos-
CKHID».

He tomsko L{nonkoBckwii Aenwics IuiaHaMu, oOpamaics 3a coeramu k Lep-
6axoBy, HO U Cepreif Bacunbsesmu coobman B Kamyry o cBOMx HaMepeHHUsAX, KOTOPHIE
HaXOAWJIM TOHMMaHWEe M THoiiepXKy y KoHcranTmHa OpmyapnoBHda, MHCABIIETO:
«MHe HpaButcs Bama mbicip HamucaTh KocMorpaduio U U31aTh ACTPOHOMHYECKUI
kajgeHaapey». B 1895 r. lllepbakoB opranu3oBai u3gaHue mepBoro B Poccuu actpoHo-
MHYECKOT0 eXeroJHuka «PyCcCKui acCTpOHOMUUYECKHH KaJleHIAaph», KOTOPBI ObLT OT-
MeueH cepeOpsHol Menanbio Ha BecemupHoi BeicTaBke B [lapike B 1900 r. B nmuuHoit
oubnuoreke [{uonkoBckoro xpansarcst nBa ydeOnuka IllepdakoBa «Kypc xocmorpa-
¢um» c nmapcTBeHHbIMHM Hagnucsmu aBtopa: «[nybokoyBakaemomy KoHcTaHTHHY
DIyapJ0oBUUYy OT UCKpeHHe mpenaHHoro aBtopa. lllep6akos. 20 ampens 1902 r.» u
«'my6okoyBaxkaemomy Konctantuny DnyapaoBudy LIHOTKOBCKOMY OT CTaporo 3Ha-
koMmoro. ABtop. 16 aBrycra 1908 r.». «Kypc Kocmorpadumy, mo npusHaHHIO caMoro
aBTOpa, «BEIIepkan 12 mnaruii (60000 3K3EMILTIPOB)».

C.B. lllepbakoB ObLT mocHeIHUM AUPEKTOpoM HUKOIaeBCKOH MYMKCKOW THM-
Ha3WM, OH TPOCIYXKHJ B 3TOW JOJDKHOCTH 0 PEOPraHM3aLMHM TMMHA3UU B €IUHYIO
TPYIOBYIO LIKOJIy BTOpoi cTyneHd B 1918 r. 23 mas 1918 r. Bce npucyTcTBOBaBIIHE
Ha TeJarorn4eckoM COBETe IpernojaBaTeld TMMHa3uu (B ToM uucie aupextop C.B.
[{epbakoB) M3bsABUWIM KedaHue pabotath B HOBO# mmikosie. C despanst 1919 r. on pa-
60Tas Ha MEepPBBIX TOAMYHBIX Kypcax MO IOATOTOBKE M MEPENOATOTOBKE yYUTEIeH B
31aHUM OBIBIIETO YUUTENbCKOTO MHCTUTYTA. 10 centsbpsa 1919 r. B 3assnenuu Llep-
6axoB mHcal «0 CBOEH TOTOBHOCTH MPOJOJIKATH PabOTy B OPraHU3yeMOM HWHCTHUTYTE
HapOJIHOTO 00pa3oBaHUs B KadecTBe Ipenoaasarens Gusukm». Ocenpto 1921 r. B Ka-
Jayre ObII CO3/laH MPaKTHYECKUH MHCTUTYT Ha Oa3e MHCTHTYTa HApOIHOIO 0Opa3oBa-
HUS, HO C IByMsI OT/IJICHUSIMU — JTHEBHBIM M B€UEpHUM, rae npenoasai Lllepbakos.

CoxpanuBmiasicst nepenucka llnomkosckoro u IllepbakoBa, oTHoOcsasicss K
1932 r., packpbIBaeT BCIO TIIyOHMHY 4eJI0BEUECKHX OTHOIICHUH 3THX mrojei. He nmes,
BEPOSITHO M3-3a 0OJIE3HH, BO3MOXHOCTH Tocemats apyra, lllepbakos nucain: «5 ynu-
BUJICS Bameil akTMBHOCTH, KOTOPYIO sI caM [aBHO YTpaTwi, <...> JI€JI0 MO€ SICHO:
HA/I0 CMAaTBIBATECS C MEJAroTHYECcKOro IOoJisi — pabdoTaTh HENb3s, <...> BEUHBIH IO-
KOH JTyullle IIOCTOSIHHOW TPEBOTH, OTOPUYEHUI». YUEHBIM CTpeMUIICA NOAAEPHKATh €ro:
«BpI HampacHO Tak MpayHO CMOTPHUTE Ha CBOIO Ooyie3Hb. <...> S BCIO U3HB OOJeI.
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<...> CKONBKO pa3 s AyMall M HEAAaBHO, YTO S YXOXKY U3 3TOH ku3HH. OIHAKO CHIIBI
HATypbl IPOTOHSIIN HEAYT U 51 onpasmiics. <...> Bam K. [{lnonakoBckuity.

C.B. Illep6akoB ymep B 1932 1. u moxoponeH B Kanyre na [IaTHUIIKOM KiTamI-
6umie. Mormia, K coXaJeHHIo, yTpadeHa, He COXpaHmICS U oM, rae xui Lllepbakos,
KOTOPBEIi ucai: «CBOEI0 CIIeUaTFHOCTHIO U KU3HEHHBIM HEPBOM BOOOIIE — CUHTAIO
JIeJI0 pacTpoCTpaHEHHsI MPOCBEILEHHUS B IIMPOKOM 3HAYEHUU ATOTO CJIOBA: STOMY AETy
OTIAHBI JIy4YIIKe ToAa Moed xu3HW». Hactanmo Bpems yBekoBeuuth mamsate o C.B.
IlepbakoBe, BHECIIEM OOJBINONW BKJIAJ B HapoaHOe oOpasoBanue Kamyxckoit oOna-
CTH, B pacnpoCTpaHEHHE aCTPOHOMUYECKUX 3HaHUM M uaen LluonkoBckoro, yctaHo-
BUB Ha 3/1aHuu ObIBIIeH HUKOIaeBCKON MYKCKO# THMHA3MHA MEMOPHAIBHYIO TOCKY.

K.3. IUOJKOBCKUM U BOITPOC O BEPOSITHOCTHU
PABPYHIEHUSA IIVIAHET B PE3YJBTATE UX CTOJIKHOBEHMU S
C IPYT'HUMHU HEBECHBIMU TEJIAMHAX
A.B. AcTtaxoB

K.3. 1lnoiKOBCKHMiT HEOJAHOKPATHO yKa3bIBaj Ha OMACHOCTh KOCMHYECKHX Ka-
TacTpod, CBSI3aHHBIX CO CTOJKHOBEHHEM HeOecHBIX Tell. He uckiroyan oH ¥ BO3MOX-
HOCTh MO100HO# KaTacTpods! i 3emin. Hanpumep, B padote «llenu 3Be3q0m1aBa-
Hus» ydeHblit mucan: «[lagenue Ha 3eMilto Tydu OOJIHMIOB WIH IUIAHETKH C MOIEpeY-
HHUKOM B JIECATOK BEPCT MOXKET JaTh Takoi ynap 3emiie, 4To oOpa3oBaBLIasics TBEp-
Jiast, AKUIKas IM ra3oo0pa3Has BOJHA BCE CMETET C JIMIa 3eMIIM — U YEJIOBEKa U ero
MIOCTPOMKIY.

[NombITaeMcst paccMOTpeTh, HACKOIBKO BEJIMKA BEPOSITHOCTH pa3pyIICHUS IUIa-
HET B PE3YJIbTaTEe UX CTOJKHOBEHUS C APYTUMH HEOSCHBIMH TeIaMu?

CornacHo 3akoHy bozie 1 HEKOTOPBIM THIIOTE3aM COTHH MIDIHOHOB JIET Ha3a[
B pe3yJbTaTe CHIBHEHIIEro CTONKHOBEHHs pa3pymmiack miaHera ®@astoH. E€ Benu-
YiHA MOTJIa OBITH OoMbine oJoBUHEI JIyHEI. Tak, Mexay opouramu Mapca u FOmure-
pa obpazoBaics «Iosic acTepouoB». CeroHs yueHble He UCKII0YaoT, uTo [LiyToH u
XapoH, HaxonsIuMecs B monoce JpkBopTa-Koiinepa, Takke 00pa3oBaIMCh B pe3yilb-
TaTe CTOJKHOBEHHUS [LTyTOHAa ¢ KOCMHYECKAM OOBEKTOM KPYIHBIX pasMepoB. Eciu
9TH THIIOTE3bI BEPHBI, TO KOraa-1o B COJTHEUHYIO CHCTeMy BXOoaAmio 11 riaHerT.

BepositHocTh ynep:kanus ConHIleM B cBoell cucteme 11 mimaHeT Mbl pacCUUTHI-
BaJM MO TpeaiokeHHo Hamu Gopmyne: By = G — n, rne G — rpaBUTanMOHHAS I10-
crossaHass ComHna (cM. tabmumy 1), N — Hambombimee yucno twiaHer (11), By =
74,82 - 11 = 63,82.
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Tab6mnuma 1.

Tpubnu3uTenpHOE 3HAYCHHE TPABUTALIMOHHON NOCTOsIHHO# 11aHeT ConHeuHoit cuctemsl (G).

g | 5
= o < & = = =
g |E |2 |5 g |2 |58 |5 ¢
] 5] > S < o [} =
p ® A p Q S > T = N
7482 | 491 | 6,41 | 6,67 | 4,92 | 10,36 | 6,38 | 6,41 | 7,06 | 4,02 | 57,14

W3 naHHbIX TaOIUIBI BUAHO, YTO CyMMa IPaBUTAIIMOHHBIX MOCTOSHHBIX JIEBSITH
mraner ComHedHOW cucTeMbl coctaBisier 57,14. CymMMa TpaBUTalMOHHBIX ITOCTOSH-
HBIX JIBYX, BO3MOJKHO, TaK)XK€ CYIIECTBOBABIIMX IUIaHET cocTaBiseT 6,68. Torma, mo
HAIIUM pacdeTaM, TpaBUTAIMOHHAS TOCTOSHHAS TutaHeThl PasToH Moria ObITh 4,295,
a FpaBI/ITaHI/IOHHa)I IIOCTOAHHAA HHyTOHa 0 €ro CTOJKHOBCHHUS OOJIXKHA 6])1.]13 6I)ITI>
6,4.
,Z[Ba Iosica aCTepOI/I[[OB, IIOSBUBIIINUXCS B pe3ynLTaTe CTOHKHOBGHHﬁ IINIAHET C
JPYTrUMHU HEOECHBIMH TEJIaMH, YK€ 00pa3oBalncCh, OUH U3 HUX, NaJbHUM, HAXOIUTCS
copasa oT FOnurepa, a BTOpoii, OmrmkHuUiA, ciaeBa oT FOnutepa. CyiiecTByeT Jid Bepo-
STHOCTh 0Opa30BaHUs TPETHETO, YSTBEPTOTrO U MATOrO MOsICOB actepouaos? Jla, npu-
4YeM, €CIIH MPOAOJIKUTh OYEPEJHOCTh, TO CIEAYIOUIMMHU IUIAHETAMHU, YbU OOJIOMKHU
MOMOJHAT YKCIIo acteporoB B CoHeuHOH cucteme, MOTyT ctath HentyH u Mapc.

K BOITPOCY O POJIM PYCCKOI'O OBIIECTBA JIOBUTEJIEN
MHUPOBEJEHUS B PACITPOCTPAHEHUU TPYJ1OB
K.3. HUOJKOBCKOI'O
B.I1. ®uwinmonos, A.b. ®unuMoHoB

B nepuoa 1910-x — nepBoit monoBuHbl 1930-X rT. 60IBIIYIO POJIb B MIPOMAraH-
Jle ueld MeXIUIAaHETHBIX TOJIETOB U B pacmpocTpanenun uaein K.O. IluonkoBckoro
CBITpany OOIIECTBEHHBIE HAyYHO-TIPOCBETUTEIBCKUE OpPTraHU3alMM, Takue Kak Pyc-
ckoe obmiecTBo JroduTeneit MuposeaeHus (POJIM).

MNuunuatopom cozpanus POJIM sBisncs Cepreit Bnaaumuposuu Mypatos.
Od¢unmanpHO# natoit ocHoBanms ObmiectBa sBistercs 13 (26) saBaps 1909 r., xorga
OHO ObUTO BHeceHO B peectp obmectB Cankr-IleTtepOypra. dakTndecku xe ero aes-
TENBHOCTh Hayasach oOmmMm coOpanmeMm 30 stHBaps 1909 r. B kBapTupe dseHa-
yupenutens JI.M. Tuxomuposa.

31 suBaps 1909 r. C.B. MyparoB npurinacui ot uMeHu yupeaureneit POJIM
Ha JoJpkHOCTh [Ipencenartens o0mecTBa CBOEro CTapIiero Apyra, M3BECTHOTO HAPOA-
HUKa, BBIIIEAINIETO 110 aMHUCTHH U3 3aKitoueHus, Hukonas Anexkcanaposmda Mopo-
3oBa. ToBapumem npencenarenss Obin1 n3dpan C.B. Mypatos. Ilocie obpazoBaHwus
actpoHommdeckoit cexiuu POJIM B 1912r. (mpencenarenem xotopoit ctan ['aBpumn
Anpuanosnu Tuxos) C.B. MypatoB neperén B He€ B KauecTBe YUEHOTO ceKpeTapsi.
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http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D0%B2,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87_(%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%BE%D0%BD%D0%B5%D1%80
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D1%89_%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%BE%D0%B2,_%D0%93%D0%B0%D0%B2%D1%80%D0%B8%D0%B8%D0%BB_%D0%90%D0%B4%D1%80%D0%B8%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%BE%D0%B2,_%D0%93%D0%B0%D0%B2%D1%80%D0%B8%D0%B8%D0%BB_%D0%90%D0%B4%D1%80%D0%B8%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

5 wrons 1919 r. Coser POJIM npunsan B cBou uieHsl K.O. I{uomkoBckoro.
[{nonkoBCKHi Best 0OJBITYIO TIepenucKy ¢ MHOruME wienamu POJIM 1o Beeit ctpane,
YTO CIIOCOOCTBOBAJIO PacIPOCTpaHEHHIO ero TpynoB. Tak, wien POJIM u3 JleHunrpa-
na cryneHT JIeHHmHTpagckoro YHHUBEPCHUTETA | MIPEToiaBaTelb TPYA0Boii mkoisr Cep-
reit Bukroposuu [Ipo3nos nmcan: «[lomyamn ot Bac nea Bammx tpyma "OOmegeno-
Beueckast a30yka" m "Kocmuueckas pakera. OmbITHast MOJArOTOBKA", a TaKKe CITUCOK
Bammx Tpynos». B nepenucke ¢ K.3. I{nonkosckum cocrosn u uinen POJIM, npodec-
cop Omckoro cenbckoxossaiicTBeHHoro uHctutyta Ilerp Jlronsurosuu [lpasept. OH
nucan B coxpanusmemcs B apxuBe PAH muceMme: «MHoroysaxaeMslit Koncrantux
Onyapnosud! S TOJNBKO Ha THSIX BO3BPATHIICS W3 SKCIIEAUIIMU U CIIEUIY ropsido nobia-
rogaputh Bac 3a Bamu 6porrtopsr "Monusm", "[Ipuanna Kocmoca" n "O6pa3oBaHue
comHeyHbIX cucteM". CHibHOE BIledaTiieHue octaBiseT Bam "MourmsM"y. Ha koHBep-
Te ecTh oMeTKa L{nomkoBckoro: «O4eHs 100poe MHCEMOY.

Kuzus I1.JI. IpaBepTa HEoObIYHA M MHOTOTpaHHA, KaK M JieJa KOTOPBIMU OH
3aruMarcs. Poguicst on 16 saBapst 1879 1. B BsiTke B ceMbe YHHOBHUKA, (PpaHITy3a 110
HAaIMOHAJIBHOCTH, TOJIyIHJ MpeKpacHoe 00pa3oBaHNe (OKOHYMI €CTECTBEHHOE OTIe-
nenne (HU3NKO-MaTeMaTH4ecKoro ¢axyipreta KazaHckoro yHusepcutera). B deppane
1901 r. 3a ydyacTue B CTyJCHYECKOH IEMOHCTPAIMU OBbUI apecTOBaH M HECKOJBKO JIET
nposen B ccbuike B [lepmckoii rybepuun u B SIkytuun. Eme crynentom [[pasept ak-
TUBHO YYacTBOBAaJl B TI'EOJIOTHUECKUX, MaJCOHTOJOTHUECKUX M MHHEPAJOTHYECKUX
9KCHEIUIHSIX, ObUT M30paH Ha JOJDKHOCTh KOHCEPBATOPa MHUHEPATIOTHYECKOTO KaOu-
HETa YHHBEpPCHTETa, 3aHMMAJICsl CUCTeMaTH3aliel KoJUIeKIu MuHepaiaoB Kemmepa.
B xonue 1920-x ronoB Hauanach akTHUBHas IESATENBbHOCTH JpaBepra Mo U3YyYEHHUIO
MereopuToB. B 1929 r. oH npuHs1 ydacTue B 3KCIIEAUIUH IO UCCIeN0BaHUI0 TyHryc-
ckoro Mmereoputa. B 1939r. JlpaBept cran unenom Komurera mo mereopuram AH
CCCP. OH aBtop Oosee mATAACCATH pabOT MO0 METCOPUTHKE.

Bwmecrte ¢ B.U. Bepraackum u A.E. ®epcmanom I1.JI. dpaBept cunurtaercs oa-
HUM U3 ocHoBarelsieil mereoputuky. I1.JI. [IpaBepT unTan jJeKnuu B KOTOPHIX IpoIa-
raaguposan ujaen K.O. [{noakoBcKoro o MeXIUTaHeTHBIX mojieTax. OH Bepmil B CKOpoe
BOIUIOIIEHHUE B KM3Hb WJeH U TpyAoB LIMOJIKOBCKOro 0 camoserax-pakerax, nIpeoo-
JICBAIOIIUX 3€MHOE TIPUTSDKEHHE.

OBPA3 K.3. IUOJKOBCKOI'O B XYJOXXECTBEHHOM KHHO
O.H. 3umnyxoBa

4 mrons 1957 r., B npenasepun 100-netust co qus poxaenus K.O. Luonkos-
CKOTO U 3aIyCKa IEepBOr0 B MHUpPE HCKYCCTBEHHOIO CIIyTHHKAa 3€MJIH, Ha SKpaHbI
CCCP BbInIen mepBblid IBETHOW XyJI0XKeCTBEHHBIN (puiabM «Jlopora kx 3BE3mam» (Ku-
HocTyaust «JleHHayuQuiabM», pexuccep-nocranoBmk [1.B. Kirymannes, aBTOpsI
cuenapus b.B. JlsnynoB (oamH u3 xoppecnonaeHtoB K.O. Ilmonkosckoro) u B.U.
ConoBbeB, oneparop M.A. T"anbrep, mpoIoDKUTENEHOCTh 49 MUH.), B KOTOPOM COB-
MEIIAJINCh JJIEMEHTHl HAayYHO-(aHTACTHYECKOTO WIPOBOTO KHHO W HAydHO-
nonyssipaoro gumsma. B pomm K.3. [{nonkosckoro — 3acnyxeHnsiit aptuct PCOCP
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I".1. ConoBréB. On BcrmomuHa: «[Ipu padoTe Ham PoOJBIO S CTPEMHIICS MMOAYEPKHYTh
TIyOOKyI0 YENIOBEYHOCTh M NPHHIHUITHAIBHOCTh [IMOIKOBCKOTO, €ro OECKOHEYHBIH,
YHOPHBIA TpyA, KOTOopbie Bc€ mobemuin. [10HATh, OUTyTUTh BHYTPEHHHUH TyXOBHBIH
mup LIOIKOBCKOro — 4esloBeKa MHE OYCHB MOMOTIIM BCTPEUH C KalyKaHaMH, yde-
Hukamu KoHcTanTHHA DayapAoBuda, ¢ €ro POIHBIMH, OMM3KAMHE, 3HAaKOMBIMH. O0-
IIEHUE C STUMH JIIOJbMHU IIOMOTJIO MHE OJIFKE MOYYBCTBOBATh U TIyOXKe BIKHTBHCS B
co3/1aBaeMblil 00paz».

C HauanoMm ocBoeHHs kocMoca uHTepec k ntudHoctu K.O. I{nonkoBckoro Bo3-
poc. 16 suBapst 1959 r. cocrosace npemMbepa XyaoxkecTBeHHOro (ribMa «HenoBek ¢
IaHeTsl 3emisa» (kuHocTynus uMeHu M. I'opekoro, pexxuccep b.A. bynees, cuena-
puctel B.U. ExoB u B.W. Conosses, onepatop M.M. ITunuxuHa, mpoaoKUTEIbHOCTE
¢unbema 98 muH., )xaHp — npama). B pomu K.3. [nonkosckoro — aktép MXAT, 3a-
ciyxxeHHbIi aptuct PCOCP 10.9. Konpuos. [lepBriil BapuaHT CIIeHAPHS 3TOTO (HUITb-
Ma TOJBeprcs pe3koil KpUTHKE CO CTOPOHBI KATY)KCKOI OOIIeCTBEHHOCTH. 29 Mas
1958 r. B Jlome mapTuitHOro npocBemieHns B Kamyre cocTosioch OTKPEITOE 00CyxkKIe-
HHe KnHocueHapus. Co3naTtensiM (GHIbMA MIPEABSIBISIINCH MPETCH3UN B «UCKAKCHUH
oOpa3a LlH0NKOBCKOT0», HapyIIEHUSIX HCTOPHUECKON MOCIEIOBAaTENbHOCTH, «BOJE-
BUJILHOCTH» 00pa30B KaJTy)XCKUX OObIBaTrenedl W T. 1. MOXHO INPEANOSIOKHUTh, YTO
HEIOBOJIBCTBO OBLIO BBI3BAHO TE€M, YTO MHOTHE M3 BBICTYNABIIMX JIMUHO 3HamU L{noi-
KOBCKOTO, a O4YEBHIIAM yTOJUTh, KaK M3BECTHO, YPE3BBIUANHO TPYIHO, K TOMY XK€ B
KHHO U JIUTEepaType TPYIHO ONpPENeNUTh T€ TPAHHUIBI, 10 KOTOPBIX MOXET paclpo-
CTPAHUTHCS aBTOPCKOE BOOOpaxkeHHe M (haHTa3usl, KOra JeJ0 KacaeTcsi KOHKPETHBIX
UCTOpHUIECKHUX JHI U coObITnii. OnuH U3 aBTopoB cueHapus B.M. ConoBbéB B CBOEM
BBICTYIUICHUH OTMETHJI LIENBIH P TPYAHOCTEH. B pesynpraTe CyliecTBEHHOH mepe-
paboTkH crieHapust (6—7 BapHaHTOB) OBII CO3/1aH OKOHYATEIbHBIN BapruaHT.

12 ampens 1972 r. B CCCP B mpokat BhImen GuisM «YKpOIIeHHe OTH (KH-
HocTyaust «MochuibMy», pexxnccép—IIocTaHOBIIMK U aBTop cueHapus [.51. XpaGpo-
BuLkuii, onepatop C.A. Bponckuii, komnosutop A.Il. Iletpos, xaHp — apama, npo-
JIOJDKUTENBHOCTh (GunbMa 158 muH.), B poiu K.O. I[HOIKOBCKOTO — HapOJHBINA ap-
tucT PCOCP V.M. CmoktyHOBcKuit. ChéMKH Ipoxoawty Ha ynunax Kamyru u 8 Me-
MopuaigbHoM [lome-mysee K.D. ImonkoBckoro. .M. CMOKTYHOBCKUN BCIIOMHUHAIL:
«Korpa npeanmoxxmin urpate L{HoIKOBCKOTO, OYeHb BOJIHOBAJICS — cMory nu? Benp
ITronkoBCcKMi — Halla HaIIMOHAJIBHAS TOPAOCTh, U XOPOIIIO, YTO 3€MIIAKH 3TOTO yIH-
BUTEJIBHOI'O CaMOPO/IKa OEPEXHO XPaHST BCE, CBSI3AHHOE C €T0 MaMsATHION.

Yepes miecTh Jet, B 1979 r., Ha 3KpaHbI CTpaHbI BEIIEN QruibM «B31ét» (kuHO-
crymus «Mochunpmy», pexuccép-mocranoBmmk C.. Kymum, aBtop cnenapus O.E.
OcertuHckuii, oneparop B.M. Kiumos, xaHp — apama, NpOJOIKUTENBHOCTH 139
MuH.), B poimn K.3. [{nonkoBckoro — mnoat E.A. EBrymenko. CheMkn (puiibMa Takxke
npoxogmwn B Kamyre. O.E. Ocerunckuii, C.5. Kymum n E.A. EBrymenko, 4ro0st
rryoske MoHATh mdHOCTh K.O. II1oaKoBCKOTO, TIIaBHOTO repos GriibMa, He pa3 ObLIH
noceTuTesIMA MeMopuansHoro Jloma-My3esi y4eHoro, O6ecemoBalii C €ro BHYKOM
A.B. KoctuabiM. MoOHTaX (hriibMa BBICTPOEH IO 3aKOHY CIOXKHBIX aCCOLMATHBHBIX
COTIPSDKEHHH, TIPOUCXOASIIEEe Ha 3KpaHe COMPOBOXKIAETCS 3aKaJAPOBBIM KOMMEHTapH-
€M, B KaueCTBE KOTOPOTO HCIONB3YIOTCsS TeKcThl [{nomkoBckoro. Kaptuna mostndna
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110 CBOEH CTHJIMCTHKE, MOXKHO TMPEATOI0XKHUTh, YTO 1O ATOW NMpu4yuHe Ha poib [{uomn-
koBckoro Capsa Kynumn BeIOpait He MpodecCHOHaNBHOTO akTépa, a modTa. B oqHOM 13
nutepBbio E.A. EBTymenko orMmerwir: «I{HOJKOBCKHIT — OTPOMHOM CHITBI (UIOCOd.
[puyem ¢umocod-ontumuct. OH BEPHII U yKa3bIBall YEIOBEUECCTBY JOPOTY B OyIy-
mee. OH caenan 9To-To Takoe OOJBIIOE IUIS 3TOTO OyIyIIero, YTO YEIOBEUECTBO JO
CHUX HOp €elIe He JI0 KOHIIA 0CO3HAJION.

B 2007 r. k 100-netuto co nust poxnenns: C.I1. Koponésa Beimen gpunsm «Ko-
ponéB» (knHOKoMmnaHusi-ctyaus «Macrtep», kuHokommanuss LSD Films, pexwuccép-
nocTaHoBIIMK U aBTop creHapus o kaure H.C. Koponépoit «Oteny» F0.B. Kapa, one-
patop 1O.B. Paiickuii, )xaHp — npama, NpogoKuTeabHOCTh 120 MuH.), B poau K.O.
HuonkoBckoro Haponusiid aptuct PCOCP C.1O. IOpckuii. [To okoHYaHHM CHEMOK B
Home-myzee K.O. [{lnomKOBCKOTO OH MOIENMICS CBOMMH OIIYIICHUSAMH: «B rpume n
koctiome KoHcTanTHHa DnyapaoBuda s paJlOCTHO UyBCTBOBAJ CHJIBHYIO SHEPTHIO
9THX CTEH, aypy, XPAHAIILYIO0 AyX BEIHKOT0 denoBeka. Cracnbo XpaHUTEIsIM HaMATH».

N3 UCTOPUU KOHTAKTOB A.JI. YN’ KEBCKOI'O
C WU.I1. TABJIOBBIM U B.M. BEXTEPEBbBIM
JI.T. DHrensrapar

B Hactosmee BpeMs HEBO3MOXKHO IpPEJCTABUTh aHAIN3 HAyYHOTO Hacieaus
A.JIL. YmxeBckoro 0e3 yueTa ero TBOPYECKHUX M JIMUHBIX CBs3el C COBpPEMEHHUKAMU U,
IIPEX/ie BCEro, C BBIJAOIIMMUCS OTEYECTBEHHBIMH yUCHBIMH. B j0KkiIane Ha OocHOBe
apXUBHBIX JOKYMEHTOB, OTJIOXKHMBIIMXCS B ApxuBe Poccuiickoil Axamemun Hayk
(APAH), BocnoMuHaHMH, MyOIUKAIIA pacCMaTPUBACTCS MCTOPHUS €r0 BCTPEU C BBI-
nmarommmucs ¢usunonoramu B.M. bexrepesbim u W.I1. [1aBnoBBIM, B KOTOPOIt ompenie-
JIeHHY10 poJib ceirpan u K.9. IuonkoBckuii.

W3BecTHO, 9TO MOCHUIAs CBOM TPYXbl, LIMOIKOBCKUIT MPAKTHUECKH BCETAA aK-
KypaTHO JieJlaJl 3aIluch O TOM, 4TO, KOT/1a U KoMy ObuIo mociaHo. B oxHOM n3 ero 3a-
MTUCHBIX KHIDKEK €CTh CIIUCOK JIMI M OpTaHM3alfil — aapecaToB JUIs OTIIPABKH TPYAOB
YUEHOT0, KOTOPBIM COCTaBJIeH HEYCTAaHOBJIEHHBIM JIMIIOM M aapecoBaH «K.O. Iluon-
KoBCKOMY». Ilomersr yueHoro («Bcem mocmano mo Tpu kH.. | — Mon[u3m] 2 —
ITpuu[unal» u «Ilocmano BceM. 28 ceHT. 1925 TI.») CBHIETENBCTBYIOT 00 OTIIpPaBKe
Opomrrop ydeHoro «MoHHU3M BceleHHOI» u «IIpuunHa kocMocay. B ykazaHHOM crimc-
Ke oOpamiaer Ha ceOs BHMMaHHE TOT (AaKT, YTO CPEIM aJpecaToB MMEHa «3aciyx.
mpog., akan. B.M. bexrtepes, akan. W.I1. [1aBnoy». be3ycioBHo, mockuias cBou pado-
Thl, [{lnOIKOBCKMM paccUUTHIBAN y3HATh MHEHHUE 3HAMEHUTHIX akaaeMukoB. Ho oTBera
He Obito. HazBaHHbIe MMeHa y4eHBIX Xopomo Obutd 3HakoMbl U A.JI. UimkeBckomy.
B.M. BexrepeBa UmxkeBckuid 3HaI X0poIIo 1o 3acenanusam [IpakTudeckoii maboparo-
pun 3oorcuxonorun B Yronke lyposa, rae Biaagumup MuxaitnoBuu yacto ObIBal.
3nakomctBo A.JI. Umkenckoro ¢ B.JI. JlypoBeIM cocTosutoch He paHee ampenst 1924 r.
Kax cBunerensctByer b.b. Kaxknnckuii B muceMe K.O. [{uomkoBckoMy ot 4 ampens
1924 r.: «IIpomy nepenats npuset A.JI. HmkeBckomy. Ha ero pabory "Bnmsaue us-
Jy4eHUH COJHEYHBIX HATEH" sl MOMECTHJ CChUIKY B Oombmioi kuHure B.JI. J[yposa,
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KOTOpasi BEIXOAHT Bekope B cBeT. B.JI. JlypoB xoTen Obl IMIHO MO3HAKOMUTECS ¢ ALJL.
YmxesckuM. S eMy muiry ocoboe MUCbMO, KOTOPOE IPHU CeM MpHIIararo, KCTaTH, s
MPOYTEHHS M OYEHB MPOIY IepenaTh €My NPHU CIIydae, TaK KaK He HMEIO Er0 TOYHOTO
ajzipeca, HO IpeAroarat, 4o oH B Kamyre».

Huonkorckuii 18 ampens 1924 r. m3Bectmn KaxkwnHckoro: «Bamre mucbMo u
)KypHai noxyum. T[osapuiry] UnkeBCckOMy B TOT ke JeHb nepefai. OH, BEpOATHO,
y>ke BbIcial B[am] cBOIO KHUTY».

B teuenune nocnenyromux jet B nepenucke Kaxunckoro u Iluonkosckoro He-
OJIHOKpaTHO BcTpeuaeTcs umst YmkeBckoro. 13 mas 1924 r. Kaxunckuit — Luonkos-
CKOMY: «Y MeHs HaKOIMINUCh Koe-Kakue HOBocTH A Bac, a Taxoke s A.JI. Ymxes-
ckoro. <...> Ilpomry nepenats npunaraemoe nucsMo A.JI. UikeBCKOMY M O3HAKO-
MHTBCSI C HOBOCTSIMH, COOOIIaeMbIMU eMy». Ha muceme nmomera ydenoro: « OTBeUeHO
21 mast 1924 r. Umxes».

Ha mmceme Kaxwuackoro ot 23 mapta 1925 1. coxpanmnack mpummcka Lwon-
KoBcKkoro: «Ha mHsaX BeIIITI0O BaM HECKONBKO 3K3EMILIIPOB MOEH KHIKKH. UmkeB-
cKkoMmy mepemam». 25 mapta 1925 1. B muceMe ykaspBar: «Ha mHsx (Hemenmm depes
JIB€) BBIILIIO BaM HECKOJIBKO IK3EMIUIIPOB MOEH HOBOW KHIDKKU. YnKeBCKOMy Iepe-
nam. Bam [uonkosckuity. 6 ampens 1925 r. [{uonkoBckuil mucan: «KHHXKY MO0
3aJepKUBaoT B TUnorpaguu. JlomkHa ckopo nocnets. Beiumo. Bamry razetHyio BbI-
pe3Ky ele He ycmen otaath T. UnmxeBckomy (s 6oren); «Hmwxk[esckomy]| Blame] Un-
Tep[ecHOe]. MUCBMO Mepeaam».

¥ Kaxunckoro n UnkeBckoro 0butM 00IIMe Hay4HbIE HHTEPECH U 3HAKOMBIE.
«B 3oomcuxonornueckoit mabopatopun» B.JI. lypoBa 1 «B (GU3HOIOTHYECKOM KaOH-
Here npod. A.B. JleoHTOBHYa» OH paboTayn «HaJ MOCTAHOBKOM 3KCIEPHMEHTAIBHBIX
onbIToB». B cBoeM mucbme LlnonkoBckoMy, coodmmasi, 9To ero «uaes 00 3JIeKTpoMar-
HUTHOH NPHPOJIE TPOIECCOB, CONPOBOXKIAIONINX HEPBHYIO M MBICIUTENBHYIO paboTy
YeNoBeKa U KMBOTHBIX HE HAXOAMIA IO CUX MOP CEPhE3HOrO BHHUMAHUSI CO CTOPOHBI
KacTOBBIX yueHbIX», b.b. Kaxunckuil ormeruin, uto «reneps u akan. [LI1. Jlazapes, u
akaa. B.M. bexrepes, u JIp. HAUMHAIOT CKJIOHATHCS K MPU3HAHUIO TAKOBOM BO3MOXKHO-
CTHY.

B mapre 1926 1. A.JL. YUmkeBckuit 6bu1 ipuriiaiied B JIeHMHrpaa Ha Che3]l K-
PEKTOpOB HayuyHBIX yupexnaeHui I'imaBHaykn Hapxommnpoca PCOCP. On cobupancs
BcTpeTuThes ¢ B.M. Bextepersim u M.I1. [1aBI0BbIM, K KOTOPBIM y HEro OBLIH BOTIPO-
CBI, CBA3aHHBIE C €r0 HAYYHOH AeATeNbHOCThI0. OH XOTeN BBIICHUTH BOIPOC, H3MEHS-
I0TCS JIN YCIIOBHBIE Pe(UIEKCHI 110]1 BIMSHUEM YHHITOISIPHO HOHU3MPOBAHHOTO BO3.Y-
Xa, 4TOOBI OJIIDKE MOJOWTH K BONPOCY O J03aX MOHM3MPOBAHHOTO Bo3ayxa. Ilepen
orse3noM oH nocetus K.O. 1{MONIKOBCKOro, KOTOPBIM MPOCHUI €r0 BO BpeMsl Mocelle-
Hus W.II. I1aBnoBa nu B.M. bexTepeBa BbISICHUTh y HUX BOIPOC BIMSHHUS Ype3BbIYail-
HOTO YCKOPEHHUSI U HEBECOMOCTH C (hM3HOJIOTHYECKOI CTOPOHBI, BPEAHBI JIM YEIOBEKY
9TH SBJICHUS.

B cBoux BocmomuHaHUMsAX AnekcaHap JleoHWIOBHY MOIPOOHO pacckaszail o
BCTpEYax ¢ M3BECTHBIMU (hr3nosoramu. OH 1aeT NoApoOHYI0 XapaKTEPUCTHUKY BHEIII-
HOCTH | B3TJISAaM OOOMX y4YEHBIX, BOCIIPOM3BOAUT Oecenpl ¢ HUMHU. 3Has 3aHATOCTh
ITaBnoBa, nepen nepBoi BCTpedeil ¢ HUM B JIeHUHIpase OH 3apydMiICcsl MUCbMOM OT
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A.B. JleonroBu4a, ¢ xoropbiM MBan IlerpoBud Obln maBHO 3HaKoM. [lo3mHee erre
Tprwk bl UmkeBckuil BcTpedaincs ¢ [1aBinoBeiM. Berpeun ¢ BeIgaroniuMucs Gu3noio-
ramu nipousBenu Ha A.Jl. UmkeBCKOro HEM3rIaAuMOe BII€UaTICHUE.

[oxBons mtorn, HEOOXOANMO OTMETHUTB, YTO BEIBICHHBIC MaTEpUAIBI MTO3BO-
JISIOT OTMETHTH: BO-TIEPBBIX, CTpeMiieHue u L{nomkoBckoro, n YmkeBCKOTO KOHTAKTH-
pOBaTh C BBIAAIOIIUMUCS YUYEHBIMH-COBPEMEHHUKAMH, BO-BTOPHIX, €Ile Pa3 MOJUepK-
HYTb COy4acTHe KaKJI0TO U3 HUX B HAYYHOU JESITEILHOCTU APYTOTO.

C 3TUM YEJIOBEKOM YILIJIA IEJIAS DITOXA
(x 90-neTmio co aus poxaenus B.H. Cokonbckoro)
T.H. Xennunna

Buxrop Hukomaesma Coxonbckuit (09.11.1924-02.02.2002) oxonumn Moc-
KOBCKHMH aBHAIMOHHBIN MHCTUTYT MM. Cepro OpmKOHHKHI3E IO CIEHUaIbHOCTH WH-
KEHep-MeXaHHK Mo camoiieroctpoenuio (1945-1953).

B 1953 r. B.H. Cokonbckuii nocTynui B acnupaHTypy MHcTUTyTa HMCTOpUU
ectectBo3HaHus U TexHuku AH CCCP (MUET AH CCCP), rae noa Hay4yHBIM pyKo-
BoncTBoM akanemuka b.H. IOpeeBa pabotan Haj auccepranueid Ha TeMy «MeTobl
pacuera camoinieta Ha mpodHocThy. Pemenuem Cosera MMET AH CCCP 11.06.1957 r.
B.H. CokonbckoMy ObUla NpUCY)KIEHA y4eHas CTENEeHb KaHAWAATa TEXHUYECKHX
HayK.

C 1956 1. no nocnenuux nHeit xu3nu B.H. Cokonbckuit padoran B UMET AH
CCCP. C 1961 r. oH BO3IU1aBJIs1 HAy4yHOE HarpasieHue «Mcrtopust aBualiuy U KOCMO-
HaBTUKU». [lox ero pykoBoacTBOM COPMHUPOBATACH HAYYHASI HCTOPUKO-TEXHUYECKAS
IIKOJIA, BBIPOCIIN KPYIHBIE CIENUATUCTHl B 00JACTH MCTOPUM aBHALMM U PAKETHO-
KOCMHUYEecKol TexHuKH. Ha 6a3e pykoBogMMON UM ITpOOIIeMHOI! rpyHITbl OBLIO ITOATO0-
TOBJICHO M YCHEIIHO 3alUIIeHO 28 KaHAWAATCKHX JHUCCepTaluii 10 HCTOPUKO-
TEXHUYECKOH TeMaTHKe.

B.H. Coxonbckuii ObUT 4enOBEKOM OTpOMHON TpynocrocoOHocTH. OH aBTOp
Oosiee ceMUAECATH HAYYHBIX TPYJOB, MHOTHE U3 KOTOPBIX, B TOM YHCIIE MOHOTpadus
«Paketsl Ha TBepAOM ToruiMBe B Poccun», nepeBeieHbl Ha HEMELKUM, aHTJIMACKUN U
(bpaHIy3CKHH SI3BIKH.

Ilox ero pykoBOACTBOM M IPH €r0 YYaCTHH IOJTOTOBJICHBI K H3IAHUIO H3-
opannbie Tpynsl K.3. uonkosckoro, ®.A. Lannepa, C.I1. Koponera, B.I1. I'mymixo,
I'. TancBunara, P. l'ognapaa, P. Ocuo-Ilenbtpu, I'. O6epta, B. 'omaHa u apyrux BEI-
JTAFOIIMXCSI OTEYECTBEHHBIX U 3apyOEKHBIX YUCHBIX.

B.H. Coxonbckuii mpoBoaAnI OOINBIIYI0 HAyYHO-OPTaHU3aMOHHYI0 padoTy. OH
ObUI OJTHMM M3 OPraHM3aTOPOB M pyKoBojuTesell HaydHbIX YTeHMH, NOCBSIIEHHBIX
MaMATH BBIJAIOIIHUXCS OTEYECTBEHHBIX YYEHBIX, IMOHEPOB OCBOCHHUS KOCMHYECKOIO
npoctpanctBa — K.O. I{uonkosckoro, @.A. Ilanaepa, C.I1. Koponesa u npyrux. Ilo
€ro MHHIMATHBE OBUIM OCHOBAaHBI Hay4dHBIE COOPHHUKHU «13 MCTOPHM aBHAIMH W KOC-
MOHABTHKI», «VlccinenoBaHus 10 UCTOPUH U TEOPUH PA3BUTHUS aBHAIIMOHHOW U pakeT-
HO-KOCMHYECKOH TeXHUKW». OH SBISIICS UX OECCMEHHBIM PEIaKTOPOM-COCTABHTEIIEM.
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Hayunas pesrensHocTh B.H. COKONBCKOTO TIOMyUYHITa BHICOKYIO OLIEHKY M IITH-
pOKO€ MpHU3HAHUE y HAC B CTpaHe U 3a pyOexoM. OH ObUI NEHCTBUTEIBHBIM WICHOM
MexyHapoiHO#M akaJleMUn aCTPOHABTUKH, MpejaceaaTesieM MexXIyHapoaHOTO KOMHU-
TeTa 10 WCTOPHH PAKETHO-KOCMHYECKOW HAyKH W TEXHUKH, mpencenareneM CeKiun
WCTOPYH aBUAIIMH U KOCMOHABTHKH HanmoHanbHOTO 00bEeAMHEHHS 10 UCTOPHU U (H-
JocopuU HAYKU M TCXHUKH.

«HITO QHEPT'OMAII M. AKAJEMHJKA B.II. I''TYHIKO» —
85 JIET B PABOTE
B.®. Paxmanus, B.C. Cynakos

15 mas 2014 r. uciomaunock 85 et co ausa cozmanus «HIIO Duepromam um.
axkagemuka B. I1. ['mymko». B oTiimane oT MHOTHX IpYyTrHX OaT 3TO HE OBLIa aTa BBI-
XOZa TpHKa3a WIN MOCTAHOBIECHUS 00 0Opa3oBaHMU NPEINPHATHS, a JaTa MepBOTO
pabouero nus nBaxnarwieTaero B.I1. I'mymko, KoTopslil Bo3riaBuia HEOOIBIIOE MO~
pasnenenue B coctaBe ['azonmHamuueckoit maboparopun B Jlennnrpane. Ho mMenHO ¢
ATOrO JHS MOJ PYKOBOACTBOM akajaemuka B.I1. 'mymiko Havyananuch paboThl 1Mo co3ja-
HHIO TIEPBBIX O0pa3loB PaKETHBIX JBHUrareneil B JIeHMHrpaje, KOTOpble 3aTeM Mpo-
nomwxunuck B creHax PHUM, 3atem B «uapaimke» B Kazanu.

ITocne xomanaupoBku B ['epmanuto Oonbioi rpynms! cnennanuctoB OKB-CJI
u 3aBosia Ne 456 ¢ 1946 r. 0OCHOBHOI#1 IIIONIAIKOW PaOOT CTAHOBATCSI XUMKH, 1€ ObLIH
pa3paboTaHbl JBUTATEIH JUIS NEPBBIX COBETCKUX OaJUTUCTUUECKHX PaKeT NAIbHEro
JEWCTBHSA, IEPBBIX MEXKOHTHHEHTAJIBHBIX pakeT. IMeHHO 3/1ech ObIIM CO3/aHBI MPO-
ClIaBJICHHBIC >KHIOKOCTHBIC pakeTHple neuratenu (JKPI) P/I-107 u PJI-108, obecme-
YHBILIHUE 3allyCK IEPBOrO CIyTHUKA U MOJIET NEPBOrO YEI0BEKA B KOCMOC. boibIoi u
CJIaBHBIM ITyTh MPOILIO MPEINPUATHE, HA CAMOM BBICOKOM YPOBHE 3aHUMAsICh BOIPO-
caMu pa3paboTKH IEePeoBbIX 00pa3IOB PAKETHO-KOCMHUUECKON TEXHHUKH.

«HIIO Duepromam uMm. akagemmka B. I1. T'mymko» craHoBuTcs oOmienpu-
3HaHHBIM MHPOBBIM JInepoM B pazpaboTke mourHbix JKP/I. suratenu «HIIO Duep-
romam uM. akagemuka B. II. I'mymko» obGecriednBaroT 3amyCKH MPAaKTHUYECKH BCEX
OTEYECTBEHHBIX KOCMHYECKHX amlapaTtoB, a B COBPEMEHHOW HCTOPHH ABHUTaTEIH
«HIIO Dnepromam uM. akagemuxa B.I1. [rymikoy» ycraHaBIMBaIOTCS M HA HHOCTPaH-
HBIX KOCMHUYECKHX pakeTax-HocuTensx (PH).

Heno axkagemuka B.II. 'mymko mpomoinkaroT €ro y4eHUKH, CO374aBas HOBBIE
MOIIIHBIE ABUTATENH Ul nepcrnekTuBHbIX PH. B nokmane cooOmaercss 0 HEKOTOPBIX
Hay4YHbIX M TexHHdyeckux pocTiwxkeHuax «HIIO Onepromam um. akanemuxa B. IL
I'mymiko» B paspadortke JKP/I, o ero Oimxailinmx miaHax.
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N3 UCTOPUMU PA3ZBUTUA
CTEHJOBOM MOJEJBHOM BA3bI HPEAIPUSITUS
OAO «HITO SHEPTOMAIII UM. AKAJEMHKA B.II. I TYHIKO»
B.K. Tunukus, B.B. Mopaamuos

C pazsutuem OAO «HIIO Duepromam um. akagemuka B.I1. ['mymxko» Gpopmu-
POBAINCH U HAYYHO-UCIIBITATENIbHBIE JJAOOPATOPUH, B COCTaB KOTOPBIX BXOJMIIM CTEH-
JIbl OTHEBBIX UCIIBITAHUI JKUJKOCTHBIX pakeTHbIX asurartenein (JKPJI), ruapornHeBMo-
71ab0paToOpUu MOJIEIIBHBIX UCTIBITaHUH arperatoB u y3nos JXP/I, naboparopun ymnpas-
JICHUS] 1 U3MEPEHHUSL, TIPOSKTHBINA OT/IEI.

Ecnu B 1950-¢ roap! pexkuMbl UCTIBITAHUN OT/IEIBHBIX Y3JIOB U arperatoB Mak-
CUMaJIBHO MPUOJIMKAIUCH K HATYPHBIM, YTO OBUIO IOPOT0, ONacHO M Manod(GeKTHB-
HO, TO B Hadasie 1960-X roJjoB MOJYYIIN pa3BUTHE CTEHIBI TTyOOKOTO MOZIEIHPOBa-
HUS, TOI€ B Ka4ecTBe padoyero Tejla WCIHOIB30BajCAd TSDKENBIA Ta3 (XmamoH-22), 9To
MIO3BOJIMJIO PEIINTh KOMIUIEKC 3aJ[ad IO HCIIBITAaHWSAM TYpOWH, CMECHTENIBHBIX T'OJIO-
BOK, OTIPEJEIICHUS THAPABINIECKUX XapaKTePUCTHK Ta30BOI0B TypOOHACOCHOTO arpe-
rara. TeopeTndeckast 1 IpaKTHIECKas MOMOIIb B CO3JaHUM HOBOH MOJEJIFHOM CTEH-
JI0BOI 0a3bl ObUIa OKa3aHa coTpyaHUKaMu Kadeapsl 202 MockOBCKOTO aBHALIMOHHOTO
uHctutyTa npodeccopom A.B. KBacHukoBbiM u poueHToM B.A. llenukoBbiM. B nanb-
HelieM Bce paboThl 10 JOBOAKE, HaJaKe CTEHOBOTO 000PY/I0BAHUS U UCTIBITAHHUSAM
MIOJTHOCTBIO JIETJIM Ha HHKEHEPOB M KOHCTPYKTOPOB MPEIIPUATHS.

C pa3BUTHEM DPAKETHOW TEXHHKH, C TEPEXO0JO0M Ha 3KOJOIMYeCKHE UYHCTHIC
KOMITOHEHTBI TOIUTUB MOJICPHU3UPOBAJIACh U CTEHI0Bast 0a3a. bbuio NpHHATO penieHne
IIPOM3BECTH 3aMeHy pabodero Tena ¢ XJIaJoHa Ha BO3IYX, T. K. CYIIECTBYIOIIAst KOM-
IIpeccopHas CHCTeMa He IMO3BOJIIA OOecTeyrnBaTh HEOOXOAMMYIO YHCTOTY XJIaJ0Ha
Ha BXOZI€ B HCITBITBIBAEMBIH arperar u3-3a yTeueKk Macia U3 IOAMINIHUKOBBIX Y3JIOB
KoMITpeccopa B KOHTYp creHza. C 3TOH LeNbl0 UCHBITAHUS CTalM MPOBOAUTH IO OT-
KPBITOH cxeMe, Te B KauecTBe pabovero Teja MCHOIb30BaJICS peAylNPOBAHHbIN BO3-
JIyX BBICOKOTO JaBJIEHUS OT OAITIOHHOW paMIIBL.

3a pa3paboTKy MeToAa MOJCIUPOBaHUA y3/10B U arperatoB JKPJ/] Ha Tshkenom
rase v BHeJIpPEHHE ITOr0 METO/a B MPAKTUKY Oblia mpucBoeHa ['ocynapcTBeHHast mpe-
MHUSI COTpYAHHKaM MOCKOBCKOTO aBHAalMOHHOTO MHCTHTYyTa A.B. KBacHuxoBy, B.A.
enukoBy, B.B. Pamoaunoi, a Taroke paboTHHKaM npeanpusatust A.A. Motposy, P.1.
I'empaHnoBYy.

B noxnane Taxke paccMaTpUBaeTCsl COCTOSIHUE MOJIEIIBHON CTEHI0BOM 0a3bl B
HaCcTOsIIee BPEMs M IEPCIICKTHBEI €€ Pa3BUTHSL.

56



OCOBOE KOHCTPYKTOPCKOE BIOPO
MOCKOBCKOI'O DHEPTETUYECKOI'O HHCTUTYTA
M NNEPBBIE KOCMUYECKHUE HOJIETBI
B.M. YecHoB

TpynHO OIICHUTH BECh OTPOMHBIA 00BEM paboT, BRIIOTHEHHBIX B OcoO0M KOH-
CTPYKTOpCcKOM Oropo MockoBckoro sHepreruueckoro uacrturyta (OKB MDOU) mis
obecrieueHns1 TIOJICTOB TepBbIX Kocmuueckux kopabneit (KK), tem Gomee uyto B TO
BpeMsI KOJIEKTUB OI0pO OBLT HE CIIMIIKOM MHOTOYHCIICHHBIN.

3a co3gaHue paxeTHo-kocMuueckux cucreM OKB MOU nHarpaxneHo AByms
opaeHamu. OcHoOBaTelleM U MepBbIM pykoBoguteneM (c 1948 r. mo 1955 r.) rpynmsl
YUYeHBIX U uHKeHepoB MOU, koropas crana sippom OKB MOU, 6but u3BecTHBIN yue-
HBIH, akagemuk B.A. Korenpaukos, Bune-npesuaenTr AH CCCP, aBTop 3HaMeHUTOH
TeopeMbl ero uMeHd. B 1948 1. 3Ta rpymnma B3sach 3a pa3paboTKy paarodIeKTPOHHOM
anmapaTypsl st Oammuctudeckux paker (bP) m yke depe3 nBa roma Ha pakeTHOM
UcTbITaTeNbHOM TonuroHe B KamyctuHowm Slpe paboramu cranimm «MHaukatop-T» n
«Manukarop-/1». OHM obecnieunBaI pafuOMETPHIECKUE U TPACKTOPHBIE N3MEPEHUS
IIPY IMyCKax MepBhIX coBeTCKUX BP. OTu cucremsl cTany NpOTOTUMAMHU HOJIMTOHHBIX
U3MEPUTENIBHBIX KOMIUIEKCOB, C MOMOIIBI0 KOTOPHIX OTpa0aThIBAIUCh BCE COBETCKUE
BbP u MHOTHE KOCMUYECKHE alnnapaThbl.

B 1955 r. cextop cnenuanbHbix padotr B.A. KoTenpHukoBa BosrimaBuin A.D.
Boromonos. Emy nmocranocs 6oraroe HaciaeICTBO OT IMPEKHETO PYKOBOIMUTENS: yxKe
BUYepHe ObLIa pazpaboTaHa paguoTeNeMeTpuuecKas cucteMa «Ipam» U 3a10KeHbl OC-
HOBBI cpencTB paguokoHTpos opoutel KK (Bnocnenctsun «Pyoun» n «Kamay).

JloBecTH 3TH KOMIUIEKCHI B KOPOTKHE CPOKH IO CEPHHHOTO IIPOM3BOACTBA,
000py10BaTh U3MEPUTEIIbHBIE TYHKTH KOCMHYECKOTO MOJIMIOHA U CIICIHAIbHBIE MOP-
CKHe KopaOiin ObUIO HEMMOBEPHO CIIOKHOH M 00BbeMHOH 3amaueil. OCcBOeHHEM paspa-
60TOK MOJIOJIOTO KOJUIEKTHBA 3aHMMAJIOCh B T€ TOJBI OoJiee JIECATH 3aBOJOB, M «IH-
PIKMPOBaTh 3THM aHcaMOJeM» He BCEeraa JpPYKEeIIOOHBIX IUPEKTOPOB M TJIABHBIX
WH)XEHEpOB OBIJIO OYEHb HENETKO.

KK xommiektoBaiuch OOpTOBOM TeneMeTpuueckoi amnmapatypoit «Tpan-I1» u
«Tpan-I11», koropass (GYHKIMOHMpOBAJA COBMECTHO C HA3eMHBIMH CTAaHIHUIMHU
«Tpam». Ha 6opty KK ycTaHaBinmBamuch Takke JBa KOMIUIEKTa OTBETYHMKOB Tpa-
eKTOpHBIX m3MepeHui «Pyoun-/» n pagnomaska «®Paken-My, paboTaBIINX ¢ Ha3eM-
HbIMH KoMIulekcaMu «bunokib-I» u «ptei-I». Ha Bcex KK, coBepiiapmux nose-
THI C )KUBOTHBIMH Ha 0OpTY, ¥ Ha BcexX mutoThpyembix KK ObIT ycTaHOBIICH KOMILIEKC
nepeaayl TeCBU3NOHHOTO M300paxeHus, cHadana «Tpan-T» u «Tomaz-10», a mos-
ke — «Tomaz-25» u «Tonaz-25Mpy.

IlepBble TENEBU3MOHHBIE OMBITHI MOKA3aJld, BO-NEPBBIX, SBHYK HEAOCTATOY-
HOCTh YETKOCTU U YHUCJIA KaJpOB, a BO-BTOPBIX, MOATBEPIUIN HE CIUIIKOM BBICOKOE
KauecTBO ammaparypbl. CTanga O4eBHIHON HEOOXOAMMOCThH pa3paboTku Ooyiee coBep-
IIEHHON CUCTEMBI. B pesynbTaTe Obla co3mpana TeneBru3noHHas cuctema «Tomas-10y,
paznokaHai KOTOpoi ObuT BrepBhIe Mcmons30BaH npu nonete I'.C. TutoBa B aBrycre
1961 1.
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[lepBrie Kagphl, coaep:kaBIIie N300pakeHne Ina TUTOBA KPYIMHBIM ITUIAHOM,
cTanu ceHcaluedl Toro BpeMeHH. Mcronbp30BaHHE yCOBEPILIEHCTBOBAHHOM CHCTEMBI
«Tomna3-25M» Bo Bpems monera [1.U. bensesa u A.A. JleoHoBa Ha kopabiie «Bocxo-
2» B MapTe 1965 r. mO3BONMIIO BCEMy MUPY YBHIETH BBIXOJ KOCMOHABTA B OTKPHITHII
KOCMOC.

MHuoroe caenamu cotpyaauka OKb MOU mis obecnieuenus nonero KK «Bo-
cTok» u «Bocxom». VI IMEHHO y4acTue B 3TMX KOCMUYECKHUX MpOrpaMMax IM03BOJIUIO
OKB k cepenune 1960-x roJoB cTaTh OJHOHN U3 BEAYIIMX KOHCTPYKTOPCKHUX U Hayd-
HBIX OpraHM3aIlHil.

B OKBb MDBU cnoxwuics 0coObIil CTUIIb TEXHHYSCKOTO M OPraHU3al[MOHHOTO
pykoBojcTBa. OH Tak)Ke CIOCOOCTBOBAII PEIICHHIO OOJBIINX 3a/1a4 MaJIbIMU CHIIaMH 1
ManbIMH 3aTpataMiu. boiblmas cBOOOZa TMPEIOCTABISIIACH BEAYIIMM CIICIHATHACTAM
OKB MDMU He ToNBKO B camoii paboTe, HO M B BEIOOpE TEMaTHKH M HAIIPaBICHUS pa-
00T, B IEperoBOpax ¢ OPYTUMH OPTaHU3AIMAMA U WHCTHTYTaMH, B Pa3BUTHN HAyIHO-
IO U TEXHHYECKOTO COTPYAHUYECTBA U KOOoTepanuu. Bee 3To coueranock ¢ ux mepco-
HAJIHOW OTBETCTBEHHOCTHIO 32 ITOTydCHHBIC PE3yIIbTATHL

IMPOEKT «BEI'A»
(k 30-1eTHI0 3amycKa MEKIUIAHETHBIX CTAHIMIA)
C.A. I'epactoTus

Kaxnapie 76 ner k Ham npuiieraer 3HaMmeHuTas komera [amses (1P/Halley), ko-
Topyro HabmonaroT yxe 6oree 3000 sret. B 1986 1. o)xmmanoce ee ouepesHOE MOSIBIIE-
nue. B CCCP, CILIA, EBponeiickoM KOCMUYECKOM areHTCcTBE U SNOHMU co3/aiu aB-
ToMaTtudeckue MexiuanetHele cTaHun (AMC). B mameit crpane AMC co3nmaHbl Ha
0a3e yHH(PHUIMPOBAHHOTO CITy>KEOHOTO MOAYII, pa3pabOTaHHOTO B KadecTBe OpOH-
TaJbHOTO OoTceka mpoekra «Mapc-71» B koHue 1969 r. B HIIO um. C.A. JlaBoukuHa
(HITOJI) mox pyxoBoacTBom I".H. babakuHa.

B 1973 r. Coser «MuTepkocmoc» AH CCCP u KocMmudeckoe areHTCTBO
OpaHIUK NOANKCAIN COTJIalleHHe O COBMECTHOH pa3paboTke npoekra «Benepa» c
LIEJIBIO MCCIIEJOBAaHUS 00IagHOr0 MoKpoBa BeHepsl. [lupexkTopoM mpoekTa cTai 3ame-
ctutenb riaBHoro koHcrpykropa HIIOJI, pykoBoxutens mpoekra P.C. Kpemués. B
1978 r. mox ero pyKoOBOJCTBOM pa3pabOTaHO TEXHUYECKOE MPETOKEHUE IO TPOEKTY,
IpeycMaTpHBaloliee A0cTaBKy B atMocdepy Beneps! cryckaemoro ammapara (CA)
Maccoil 2400 Kr u pa3BepThIBaHHE a3pPOCTATHOM CTaHLMH C Maccod roHAoJbl 240 Kr.
Hupexrop Uncturyra kocmuueckux uccienosanuii AH CCCP akanemux P.3. Carge-
€B NPEMJIOKWI TI0Ce HCCleoBaHus BeHephl HCHoNb30BaTh OpOMTANBHBIM OTCEK
CTaHIMY B KaYECTBE MPOJIETHOTO JUIsl U3y4eHust komeTsl ['ayutes. B okrsa6pe 1980 r. Ha
OUepeTHOM COBETCKO-(hPaHIy3CKOM COBEIIaHHHU IO NpoekTy «BeHepa» ynanoch jmo-
TOBOPUTHCA € (PpaHITy3CKOM CTOPOHOM O CO3MaHMM HAYYHOU ammaparypsl, pa3padoTKy
aspocrata B30 Ha cebss HITOJI. Tak pomauicss yHUKAIbHBINA MO HACHIIIEHHOCTH WC-
cnenoBanuii mpoekt «Benepa — amnei» («Bera»), ero HayuHsIl pykoBoauTens P.3.
CarneeB, cozganne AMC Bosrnmasui I'enepanbueiii koHcTpykTop HIIOJI B.M. Ko-
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BTYHEHKO. B mpoekre Taxxe ywactBoBaiu ABcTpus, bonrapus, Beunrpus, T['/IP,
Tlonpima, YexocnoBakusi, ®pannusa u @PI'. HecmoTpst Ha ClI0XKHOCTh TIPOEKTA U y4a-
CTHE MHOTHX NPEINPHATHA KOCMHYECKOH oTpaciy, anmmaparsl «Bera» 6pumn moaro-
TOBJICHBI K MOMEHTY OTKPBITHS «CTapTOBOTO OKHa». Ha mpometHoM Momyne Oblnm
yctraHoBNeHB! 14 HaydHBIX pubopoB, Ha CA-10 u OypoBas ycTaHOBKA, a3pOCTATHBIN
30HJ AMaMETPOM B HANlOJIHEHHOM COCTOSIHUM 9 M MOT HECTH TOHJIONY C anmapaTypoit
JUISL N3MEPEHNsT METEOPOJIOTHUECKUX NapaMeTpoB IpH apeide B atmMochepe Beneps.
[IpyHIMNMAIbHO HOBBIM CHOCOOOM HaOJIOAEHUS 32 OBICTPOABMIKYIIMMCS OOBEK-
TOM — SJpOM KOMEThl — cTajla MOBOPOTHAsl aBTOMaTH4ecKas CTaOMIN3UpOBaHHAs
wiatrpopma ACII-T', paspaborannas coBmectHo CCCP u YexocnoBakueil. Ha neit
pasmectiin TB-cucremy, HHppaKpacHbI M TpeXKaHAIBHBIN CIEKTPOMETPHI M JaTIHK
HaBeZieHUs. [laHHBIC MPUOOPOB MOCTYNAMN Ha 3EMIIIO B PEXHUME PEAbHOTO BPEMEHH,
yIpaBJIeHHE OCYIIECTBIUIOCH ¢ oMomrbio paanoreneckona PT-70 (Ksant-/I), pyko-
Bomm I.O. Xagatypsn, O.1. 3Bepsko.

15 u 21 pgexadps 1984 1. ¢ kocMonpoma baiikoHyp CTapTOBalIHM YETHIPEXCTY-
NeHJaThle pakeThl-HocuTenu «IIpoToH-K», KoTOphIe BEIBENIN HA TPACKTOPHIO MOJIETA K
Benepe AMC «Bera-1 u -2» (5BK Ne901, 902) maccoit o 4920 xr. Bnepsslie 3amyck
COBETCKOM MEXIIJIAHETHON CTaHLMH OBLI MOKA3aH MO TEJIECBUICHUIO, U BIIEPBHIE O HEM
ObUTO M3BecTHO 3apanee. Jlopora k Benepe mmmHoi 6onee 40 MutH. KM mporia 6e3
OCJIO>KHEHUH.

25 u 29 wutons 1985 r. ObuM mpoBeneHbl Koppekuuu Tpaekropun u AMC
HanpaBuiIu K komete ["amnest. 4 mapra 1986 r., koria pacctossHue OT cTaHIUU «Bera-
1» mo xometsl ['anmest Opi10 14 MITH. KM, paccTosiHuE 10 3emid — 170 MIH. KM, co-
CTOSUICSI TIEPBBI ceaHc cBs3u. Uepes aBa IHS 3a 3 yaca 10 MaKCHMaJIbHOTO COMMKe-
HUS C SIIPOM KOMETHI (PacCTOSIHHE 10 KOMETHI cOCTaBIsuIo 760 ThIC. KM) OBUIN BKIIIO-
4YeHBI Hay4HbIe Tpubopel. MakcumanpHoe cOommkerne AMC «Bera-1» ¢ ssapoM Kome-
THI cocTaBmiio 8087 kM, 00IIas MPOIOIDKUATENFHOCTE MPOJIeTHOTO ceaHca — 4 4 50
MUH. 9 MapTa 3a Toryaca JJ0 MaKCUMaibHOTO cOmmkerus (8045 kM) mpom301Ien oTKa3
B cucreme ynpasieHus miatdopmoit ACII-I' AMC «Bera-2». Curyamuio cracio
BKIIIOYEHHE PE3EPBHOTO KOHTYpa YHPAaBICHUSA M MPOTPaMMy HCCIIEIOBAHUS KOMETHI
Iannes ypanoch BBIIOTHHTE HMOJTHOCTHIO. JlnuTensHOCTh ceanca AMC «Bera-2» co-
ctaBwia 5 4 30 MuH.

B xozne npoiera AMC noaBepriuchk 04eHb CHIIBHOMY BO3JE€HCTBHIO KOMETHBIX
YacTHII, B pe3yJIbTaTe MOIIHOCTh COJHEYHBIX OaTtapeil ymanma moutu Ha 45%, moBpe-
JKJIEHO 5 JaTYMKOB, a B KOHIIE CEaHCa MPOM3OIIeN emle U cOOi TpexoCHO# opueHTa-
1y, OHa OblJIa BOCCTAHOBJIEHA, YTO TTO3BOJIMIIO MIPOBECTH EIIE /IBA CE€aHCa W3yUYECHUS
koMmeThl Ha omiere — 10 u 11 mapra, HO yxe ¢ apyroil croponsl. Ilocne HaBeneHUs
ACII-T" monmyuens! okono 1500 n3o0paskeHnit ee sapa ¥ KOMBI, yHUKaJIbHbIE HayYHbIE
Pe3yJIbTaThl, B TOM YHCIIE ONPEAEINTh COCTaB U CTPYKTYPY SApa, €ro pasMepsl, Gopmy
1 OTPaXKAIOUIYI0 CIIOCOOHOCTH, HAONIOJANN CIIOKHBIE MPOIECCHl BHYTPH Ta30BOH U
meUIeBOM KoMmbl. [locTymaromme m300pakeHHs KOMETHI TYT ke 00pabaThIBauCh U
BBIBOAMINCH Ha 5KpaHbl B LIVII 1 THCTUTYT KOCMHUYECKUX UCCIIEIOBAaHUM.

Xots mporpamma 3aBepiamiack, Ho AMC «Bera-1 u -2» mpomomKuiu mojer
[0 TEJMONEHTPHUIECKOH OpOuTe, MOMYyTHO HCCIEAYSd METEOpHbIE MOTOKH KomeT ['ai-
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nest, Jeiinuar-Oyn3ukaBa, bucna n bnanneiina. [locnemnuii ceanc cesizu ¢ AMC
«Bera-1» npoeaen 30 suBaps 1987 1., c AMC «Bera-2» — 24 mapra 1987 r. AMC
«Beray Bomcany GJIECTSIIYIO CTPAHHUITY B HICTOPHIO OCBOEHHS KOCMOCA.

Cremyroummii mepurenuii kometa ["ames mpoiiner 28 uronst 2061 1. BozmoxkHo,
TOTJa MPEICTABUTCS BO3MOXKHOCTP B3STh IMPOOHI siApa KOMETH U IPUBE3TH MX Ha 3eM-
JIFO, YTO TIO3BOJIUT PACKPBITH TAMHBI MPOUCXOKACHUS KOMET U COTHEUHO!N CUCTEMEL.

BJIMSTHUE PA3BUTUS TEXHUKHA, TEXHOJIOT'UA
U YTOUYHEHUSI ®U3NYECKHX TEOPUI HA ITPEJCTABJIEHUS
0 BO3MOXKHOCTH MEXK3BE3THBIX ITOJIETOB
B.A. UepHoOpoB

Teopernueckre B3MIISAIBI HA IETH U 334a49H 3BE3I0IUIABAHIS, HA IIPUHIIUIIBL, TIO
KOTOPBIM OyIIyT OCYIIECTBIIATHCS MEX3BE3IHBIC MEpeNeThl, Ha KOHCTPYKIIMA 3BE3]0-
JIETOB, KOHEYHO K€, MEHSIUCh C TEYCHHEM BpPEMEHU. MEHSICS U MHTEpeC K ITOMY
BOTIPOCY, OT MOIYJISIPHOTO OOCYXKACHUS CPEAU IIHUPOKUX CIOCB HACEICHUS NI0 MOYTH
IIOJIHOT'O 3a6BeHI/Iﬂ B BUAY Kamymeﬁca HCAKTYaJIbHOCTU W HCBO3MOKHOCTHU. B 3aBu-
CUMOCTU OT CTCICHU U BCIIMYMHBI MHTEPECA CO CTOPOHBLI oObIBaTeNIell HE MOIJIM HE
MEHSTBCS LeJU U 337a4M 3BE3/I0IUIaBaHus: YeM OoJblIe ObUT HHTEpEC K UCCIIeIOBaHHU-
AM JaJIBHETO KOCMOCa, TEM Yalle MPOCKTaHTbl BHIHOCHUIM Ha CYJQ 06III€CTBeHHOCTI/I
MAJIOTUPYEMBIC MTPOCKTHI, B TOM YHUCJIC NPCAHAZHAYCHHBIC IJId MEPEMCIICHUA K 3BE3-
JaM OI'pOMHBIX KOJIOHUH HOGpOBOHLHeB. Ho yem MeHbIIe cTaHOBUIICS HUHTEpPEC, TEM
«CKpOMHee» OBLTH MPOEKTHI M pellaeMble MU 3aa4d U TEeM Yallle BOSHUKAIH TPOESK-
THI MEK3BE3AHBIX KOopabiei B OECITUIIOTHOM BapHaHTE.

[MoOy>xmany WHXXEHEPOB U (PYTYpPOJOTOB K MPOSKTUPOBAHHUIO MIIOTHPYEMBIX
KOpaOJIeH-KOJIOHMIA IS TOJIeTa B JANbHAH KOCMOC M YBEJIMYCHHE 3KOJOTHYCCKUX,
JIeMorpadUIecKuX, BOCHHBIX M MHBIX Mpo0ieM Ha 3emile, a TaKKe W pa3KUTaHWe HC-
TEepHUH Ha TEMY «KOHIIa CBETay» Ha IulaHeTe. HampoTuB, pa3sHOOOpa3HbIC HaBsI3bIBACMEIC
TeOpUU «00IIecTBa MOTPEOIECHUNY, KITOCTUHAYCTPUATIHLHOTO OOIIECTBA» U T. II. JAeJaIH
BOIPOCHI 3BE€3JI0IJIaBaAHUA HEAKTYAJIbHbIMU U JaXXKC CMCIIHBIMU. KOHCprKL[I/IOHHOG
JKe pelleHre 3a/1a4, KOTOphle CTaBUJIM Nepes COOOH MPOEKTAaHTHI 3BE3/10JIETOB, MEHSI-
JIOCh OT TIOKOJIEHHS K MOKOJIEHUIO B 3aBUCUMOCTH OT Pa3BUTHS TEXHUKH U TEXHOJO-
I'Mi, B IEPBYIO O4Yepellb KOCMHUUYECKHX, HO 0ojiee BCEro — OT YTOYHEHUs (PU3MIECKUX
TEOpPHUI U HAYYHBIX MPEACTABICHUN 0 KOCMOTOHHH, PEISATHBUCTCKOW (PH3UKE, TCOPHU
OTHOCHTEIIEHOCTH ¥ ATbTEPHATHBHBIX TCOPHSX.

[IpoexToB 3B€310JIETOB BCEX YPOBHEN — OT «HA YPOBHE UACH» A0 UHKEHEPHO-
MPOPa0OTaHHBIX YEPTEKEH, BBIABUHYTHIX B TCUCHUE IMOYTH CTOJCTHS, YKE HACUUTHI-
BaeTCst OoJiee THICSYH. Y CIOBHO MX MOXKHO Pa3JelIUTh HA HECKOJBKO JIECATKOB THITOB
U BHJIOB OT OCTOPOXXHBIX, BRIBEPEHHBIX, C UCIIOJIE30BAHUEM TOJBKO TPU3HAHHBIX (U-
SUYCCKHUX IMPUHIUIIOB 10 CaMbIX (baHTaCTI/I‘IeCKI/IX " NICPCICKTUBHBIX. HepBHe (OCTO-
PO’KHBIE), IPU HAJTMYUU TOCYAaPCTBEHHOTO (JIydIlle — MEXTOCYAapCTBEHHOI0) 3aKa-
3a, BO3MOKHO, HA4YaTh OCYIIECTBIIATH YK€ B CAMOM OmkaiitiieM OyayIiieM, 0JTHAKO UX
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BO3MOXHBIE XapaKTEPUCTUKH MOT'YT OKa3aThCsl XYK€ BTOPBIX, IEPCIIEKTUBHBIX IIPOEK-
TOB, OCHOBAHHBIX Ha TIOKA JUCKYCCHOHHBIX (DM3MUECKUX IPUHITHIIAX.

Ha kakoiif u3 BapuaHTOB /1€7IaTh CTABKU — BOIPOC HEOJTHO3HAYHBIHN, yUUTHIBAS,
YTO HE BCE paccMaTpuBaeMble (AaKTOpPHI YIydlIaroTcs co BpeMeHeM. [Ipm oTHOCH-
TENBHO CTAaOWIBPHOM POCTE KOCMUYECKHX W MHBIX TEXHOJOTHH WHTEpPEC U aKTyalb-
HOCTh TEMBI 3BE3/I0IUIABAHUS MMEET HEKYIO0 BOJIHOOOPa3HYIO MEPUOTUYHOCTE. U, Be-
POSTHO, I BBIOOpa BPEMCHU Haydaia OCYIICCTBIICHUS TIEPBBIX MEXK3BE3THBIX Mepere-
TOB Ba)kKHEe OYJCT HE CTOJBKO J0XKIAThCS HY)KHOTO HAUYMs TEXHOJIOTHH, CKOJBKO
BBIOpaTh HaOOJIee aKTyalbHBI MOMEHT, KOTJIa CO3JIaHHE HEJOCTAFOIIUX TCXHOIOTHI
OyIeT UCKYCCTBEHHO CTUMYJIUPOBATHCS pajyl JOCTHXKEHUS BaXKHOM 3a/laddl U MOCTaB-
JIeHHOU nepen YenoBeuecTBOM LIETH.

HAYYHAS KOJA TA3OJUHAMUYECKUX UCCJEJTOBAHUM
B JIEHUHI' PAJICKOM I'OCYJAPCTBEHHOM YHUBEPCUTETE
N JEHUHITPAJCKOM BOEHHO-MEXAHUYECKOM MHCTUTYTE
(1940-e roupbl — Hayagao XXI| B.)

I'.A. Axumos, O.A. CokojioBa

B noknane paccmarpuBaeTcsl CTAHOBJIEHUE U PA3BUTHE LIKOJIBI ra30JuHAMUYE-
CKUX HucciefnoBaHMd B  JIGHMHIpaJCKOM  TOCyJapCTBEHHOM  yHUBEpCUTETE
(JIC'Y/CIIBI'Y) u Jlenunrpanckom BoenHo-mMexaHu4ecKoM UHCTUTYTE
(BJIMU/BI'TY) mox pyxoBojactBoM mpodeccopa H.IT. ['mH30ypra u €ro y4eHHUKOB:
Havano Hay4yHo# gestenpHOocTH W.II. I'mH30ypra Ha kadeape THIpOadpOMEXaHUKH
JIT'Y; mepBble myOmuKanuuy; roasl Benukoit OTedecTBEHHON BOMHBI; ITEPBBIC MTOCIEBO-
SHHBIC TOJbI; Havyajo HaydHO-Tiemarorundeckoii paborsr B8 BJIMU; uccnenoBanus mo
MpUKIagHOW THaporazoanHamuke B JI['Y; pa3sBuTHE Ta30JMHAMHUKH CBEPX3BYKOBBIX
CTPYHWHBIX TE€YCHHUH JIeTaTeNbHBIX ammapatoB (JIA); oceCHMMETPUYHBIE CBEPX3BYKO-
BEIE CTPYH, COCTaBHBIC CBEPX3BYKOBBIC CTPYH; BCTPEYHBIC CBEPX3BYKOBEIE CTPYH;
UCCle/IOBaHNe TPUKIAJHBIX 3a/ad (PU3UUECKOl Ta30JMHAMHUKH; THIPOra30rHaMUKa
U Ta3ofuHaMHuKa cTapTa JIA; BHyTpHKaMepHBIE IPOIECCH], ra30JHHaMHKa PaKETHBIX
neurateneil TBepgoro TorumBa (PJTT); nccnemoBanue TeueHWH B JOHHOW 00sacTH
JIeTaTeNIbHOTO ammapara U ciena 3a JIA; uccnenoBaHne HECTAllMOHAPHBIX YAApHBIX
BOJIH; TEOPHUS B3aUMOJICHUCTBUS Tra30IMHAMUYECKUX Pa3pHIBOB; CBEPX3BYKOBBIE CTPYH
TUTa3MEL;, TypOyJICHTHBIC Ta30BBIE CTPYH, adpOaKycThka; uccienoBanus 1990-x romos,
MPEEMCTBEHHOCTb B Temaruke; uccienoBanus 2002—2012 rr.; pa3BUTHE HOBBIX HAY4Y-
HBIX Hampasienuit; razonunamuka PJATT; TypOyneHTHbIE TeueHHMs; TEUEHHE rasa C
yacTHIAMM; JABYX(asHbIE TEUCHHMS; HMCCIICAOBAHUS adPOAKyCTHUECKHX ITPOILIECCOB;
UCCIIEI0BaHNS yJapHO-BOJIHOBBIX B3aUMOJICHCTBHUI.
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TBOPYECKASA JEATEJBHOCTDb TEHEPAJIBHOT'O KOHCTPYKTOPA
B.H. YEJIOMESA B JOKYMEHTAX
J.K. Akcamenros, JI.A. bonnapenko, A.B. Marpocos

IIpomecc o3HaKOMJICHHS C TBOPYECTBOM BBIJAIOMIMXCS YYEHBIX BCEraa
HETIPOCT, a C TBOPUECTBOM YUCHBIX, paOOTaBIINX HaJ 000POHOCTIOCOOHOCTHIO CTPAHBL,
BJIBOITHE TpYJIeH, TaK KaK MHOTOYHCIIEHHbIe n300peTeHus naxe 1950-x roqoB o cux
op ocTaroTcs 3acekpeueHHbIMU. B ron 100-netust co aua poxnenus B.H. Yenomes
pykoBoactBoM OAO «BIIK «HIIO mammHocTpoeHus» Oblia mocTaBiieHa 3a1adya u3y-
4yeHus TBopueckoro Hacienus B.H. Uenomes u nomsITka caenaTts BCe BOZMOXKHOE IS
TOTO, YTOOBI TBOPYECKUH IMyTh M BEJUKHE MBICIN 3TOTO I'€HHAJLHOrO H300peTaress
CTaJIu IOCTOSIHUEM OOILIECTBEHHOCTH.

B pesynbrate n3ydeHns: apXUBOB IPEANPHUATHS OKa3anock, 4To Ooiee cTa 3a-
sBOK ObuM mozaHb! B.H. Uenomeem nHMYHO U B COTPYAHUUYECTBE C APYTHMH aBTOPAMH.
KomnaectBo coaBTopoB (6ornee 150) u3 pa3iu4HBIX NPEANPHATHN U BEJOMCTB IOpa-
xaeT. M3 HUX, 0 KpaiiHel Mepe, Ha 68 3asSBOK ObLIM BBIIAHBI aBTOPCKUE CBHICTEIIHCTBA,
1 €CTh OIIYIIEHHE, YTO 3TO HE OKOHYATENIbHAs I(pa.

B pesynpTare aHann3a 3asgBOK BBIICHUIIACH YAMBUTENBHAS Pa3HOCTOPOHHOCTh
Bnanumupa Huxosaesuua. Mexay TpeMsi OCHOBHBIMH HarlpaBiIeHUsIMU (PUPMBI 3asiB-
KM paclpeieNuiInch NPaKTHUYECKH IOPOBHY, a IO KOCMHUYECKOMY HalpaBJICHUIO
Hauboyee IMUPOKO 3aMETHO KOONEPHPOBAHUE YCHIMH MNPENIPHATHS C BEAYIIUMH
HayYHBIMH LIEHTPaMH Ha YpOBHE OTpacieBbIX HHCTUTYTOB Akagemun Hayk CCCP.

W3yuenne 3TuX M300peTeHUH M Jaxke 3asBOK HAa M300PETEHHS CTAHET JaHBIO
YBa)KEHHUS K TBOPUECTBY BEIMKOTO YUEHOTO M OJHOTO U3 TBOPLIOB 0OOPOHOCIOCOOHO-
CTH Hallled CTpaHbl B TOJBI «XOJOAHOW BOWHBD». Bemb OXHO TONBKO H300peTeHHE
«xpsutatoit paketsl (KP) ¢ packpriBatomummMes B OJIET€ KPHUIOM» W BOIUIOLIICHUE JTaH-
HOTO HM300peTeHns] B )KU3Hb BCETO 3a TPH C MOJIOBHHOW Trojia MO3BOJMIM K Havaxy
1960-x romoB pa3MecTUTh Ha MOABOAHBIX JIOAKaxX A0 90 myckoBEIX ycTtaHOBOK ¢ KP ¢
SIEPHBIM 3apsiioM. FIMeHHO 3TO M300peTeHre BBULy HEIOCTATOYHOM ellle Pa3sBUTOCTH
0aJUTMCTUYECKUX paKeT MO3BOJIIIIO CO3/1aTh aCCUMETPHUHBII oTBeT critam HATO.

C romamu TBopYeckas akTuBHOCTh B.H. Uenomes pe3ko mpubaBisiia B CBOEM
passutuu. [Tuk mogau 3asBok mpumencs Ha 1980-e Toapl, U 0cTaeTCsl TOJIBKO COXKa-
JIeTh, YTO HeJeTnas KOHYMHA 000pBaja KM3Hb T€HHAJbHOTO KOHCTPYKTOpA, TaTaHTIN-
BOTO M300peTaTess ¥ BBIAAIONIETOCS YISHOTO.

B oTedecTBeHHOI, 1a 1 B MUPOBOW NCTOPUH PA3BUTHS PAKETOCTPOCHUS IPYyro-
T'O TAaKOTO NpHMepa JMYHOCTH 110 Pa3HOOOPA3HIO TANAHTIMBBIX PEIICHNI W KOHKpET-
HBIX MPENI0XKEHUI M0 CO3AAHUIO0 HOBBIX JIETATEIbHBIX aNlapaToB, HA Hall B3I,
HATH HEBO3MOXKHO.

62



JIMYHBIN ®OHJ AKAJTEMHUKA B.H. YEJTOMES
BTOCYIJAPCTBEHHOM MY3EE HCTOPUU KOCMOHABTHUKU
MMEHHU K.5. IUOJKOBCKOTI'O
N.C. JleBamos

®onp akanemuka B.H. Yenomes B ['ocynapcTBEHHOM My3€€ UCTOPHHM KOCMO-
HaBTuku uM. K.O. IluonkoBckoro HacuuthiBaeT 151 enununyy xpanenus. M3 Hux 9
eauHuL — otorpaduu, 48 eTUHUI — JOKYMEHTHI, 33 eIUHUIBI — KHUTU U 61 enu-
Huia — BemeBod Goua. Komrekuus B.H. Uenomes noctymuna B GOHIBI My3es OT
E.B. Tansunoii-UYenomeit u C.B. Uenomest (nouepu U chlHA aKkaJeMHKa) HaKaHyHE
90-nerust yuénoro B 2004 r. u mociy>xuiia OCHOBOH 1151 FOOMICHHOMN BBICTABKH.

HawnGonpmmit nHTEpeC npeacrasisitoT Tpu terpagu B.H. Uenomest ¢ pabounmu
3anmcsaMu. B mepBoii, natupoBanHoit 1964—1965 rr., comepikarcs 3amucH 10 HCIBITa-
UM peuratens 15J[13 (mBurarenst BTOpoit cTymeHum pakersi-Hocutens YP-100).
[IpuBeneHbl cpaBHUTENbHAS TAOJINIIA 110 UCIIBITAHUSM Ha CTEHJIE M B TIOJIETE, BBIBOJIBI
no otyeram JlopomreHko u M30ToBa, miaHbl SKCIIEPUMEHTANBHBIX padoT. Takxke npu-
BegeHa Ttabmuma «Ciygam B.YU. ma 15/[13», oxBareBaromiast 15 wcmblTaHmid C
10.12.1964 . mo 29.11.1965 r., u 0co00 BbIAENEHBI CIIy4yau TMOSBICHHUS BBICOKOUYA-
CTOTHBIX KOJIeOaHH BO BpeMs IMycKoB. Bo BTopo# Terpamu, matupoBanHou 1972 r.,
coJiepXKaTcs MaTeMaTHYeCKHe pacdeTsl Mo NpUOIIKEHHBIM BhIYHcIeHusAM. [To mome-
TaM MOKHO IpociieauTs padoty meicau B.H. Yenomes, ero Hayunslii nouck. Hexoro-
pBI€ 3alUCH UMEIOT MOMETHI, Takhe Kak: «BaxHo!», «S Hamien HOBBIA MeTOH (12£,
15.VII.72. Becenka)». OnHako cpenu 3amuceil BCTPEYarOTCs W HOMepa Tene(OHOB,
Harpumep, Tenedon akaaemuka B.U. Ky3nenosa, 3anmcu o Tekymux aenax: «Jlocrars
kaury "Teopus TBopuecTBa"». Tperbs Terpans (1978 r.) OTKpBIBacTCS THOOOIBITHOMN
3amuchio Ha ¢op3are: «"'CTpaHUIBI MOSH KHU3HH'", TAK MOXXHO Ha3BaTh KHUTY», KOTO-
pas nponoipkaetcst Ha ctp. 1: «Jlyume Ilynbcupyromuii nsuratens». B aToit rerpanu
TaKXKe MaTeMaTHYECKUE PACUETHI U BBIKIAAKH IO 3KCIIEPUMEHTaM C MasTHUKAMH Ie-
peMexaroTes ¢ pabovYnMH 3amucsIMH. JTO U mamsTku («MHe MoOBITh B OHOIMOTEKE
MUAM (1), HAT'N»), u nopydeHns: COTpyIHUKAM.

Pan nokymeHnToB u ¢ortorpaduil cBI3aH C KHMEBCKMM IepHozioM >ku3Hu B.H.
Yenomes. Cpenu potorpaduit Beiensiercs pororpadus «TpeTuii BhITYCK aBTOTEXHH-
KoB KHeBCKOro aBTOJOpOKHOTO KOMOMHATa» 1932 1. DTUM ke ToJ0M JaTupyercs u
caMblii paHHUH M3 JOKyMEHTOB (oHIa — ynoctoBepenue modEpa. Cpeau mpouux
JIOKyMEHTOB — TIPO()COIO3HBII M KOMCOMOJIBCKHI OMJIETBI, YZAOCTOBEPEHHS acTIUpaH-
Ta U CTapuiero HayyHoro corpynnuka Mucruryra matemaruku AH YCCP, yaocrose-
penue npenogasarens Kuesckoro aBuanuonsoro udcerutyra uM. K.E. Bopommnoga,
TPYAOBask KHIKKA.

WHTtepecHbli (akT: yIoCTOBEpPEHHE CTApILIEro HayYHOTO COTPYIHHMKA AAaTHPO-
BaHO 4 urons (inHsA) 1941 r., XOTs B TPYAOBO#H KHWKKE €CTh 3alHCh O TOM, 4To B.H.
UYenomeil yBOJIEH C TOMKHOCTH CTAapIIET0 HAyYHOTO COTpynHuKa 1 mrons 1941 r.

Cpenn JOKYMEHTOB BOEHHOT'O M ITOCIEBOCHHOTO TEPHO/a, KOTOPhIE B OCHOB-
HOM TIPEICTaBJICHBI yIOCTOBEPEHUSIMH U MPOITyCKaMHU, HEOOXOANMO BBIICIHUTH THChH-
Mo otua B.H. Yenomero.
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Bonbmioit 0o6bem (120 TUCTOB) COCTABISAIOT OKYMEHTHI, CBSI3aHHBIC C JISMTyTaT-
ckoii aestensHocThi0 B.H. Uenomes B 1974—1975 tr. B 3Ty KOJUIEKIIUIO BXOIAT JIO-
KYMEHTBI, CBsI3aHHBIC ¢ TpeABbIOOpHOW kammanuedn B.H. Yemomes B UYyBamickoii
ACCP B 1974 1., oOpameHns TpakIaH U OpTaHU3alNi, a TaKKe IeMyTaTCKUE HaKa3bl.

MHoro KHUT cBs3aHBI ¢ iepruooM ooydenns B.H. Uenomes B KueBckom momu-
TEXHUYECKOM WMHCTUTYTE, OJJHAKO OOJBINIUHCTBO HX SIBJIIOTCS MOJAPKAMHU YUCHOMY.
Muorue kauru u3 ¢ponga B.H. UenoMes UMCIOT TapCTBEHHBIC HAIITUCH BBHIIAFOIIUXCS
yueHbIx u nesteneil texuuku: A.H. Illykuna, IT.A. Aramkanoa, A.A. Kopocrenesa,
Bune-aamupana FO.C. fAxosnesa, I'.C. Illep6akoBa, mapmana K.C. Mockanenko, ILI1.
IMycreianieBa. Takke Ha HEKOTOPBIX IKCIOHATaX ecTh aBTorpadsl camoro B.H. Yerno-
Mefl.

IIpenmersl n3 komnekuun B.H. Yenomes 0XBaThIBalOT Kak JUYHYIO, TaK M
TBOPYECKYIO JKU3HB yueHoro. Cpean HUX eCTh U IMaMATHBIC CYBCHUPHI, U JHMYHBIC Be-
X y4EHOTO.

JIMYHBIA ®OHJI AKAJJEMHUKA B.Il. FBAPMUHA
BTOCYJAPCTBEHHOM MY3EE UHCTOPUU KOCMOHABTUKHA
HUMEHMU K.3. IUOJKOBCKOI'O
10.B. Typxuna

OpnHa ¥3 maMsITHBIX JiaT 3Toro roga — 105-netue co aus poxxaenust Bnagumu-
pa IlaBnoBuua bapmuHa. Beriaromuiicss cOBeTCKH yUeHBIH B 0OJIACTH MEXaHUKH U
PaKETHO-KOCMHUYECKOW TEXHHKH, TJIaBHBI KOHCTPYKTOP HAa3€MHBIX CTApPTOBBIX KOM-
IUIEKCOB A7 paKeT pa3NUYHbIX THUNOB U Ha3HadueHui B.I1. bapMun — onquH u3 4neHoB
CoBera ['MaBHBIX, 4€NIOBEK, TUYHOCTh U AEATENLHOCTh KOTOPOTO BCErAa MPEACTaBIIs-
ma, n Oyner mpeacTaBisATh MHTepec. boraras TBopdeckas Ouorpadus, sipkue He3a-
ypaauble kadectBa nuuHoctd B.I1. bapmuHa oTpasmwiuchk B mpenMeTax, JTUYHBIX Be-
max, JJOKyMeHTax, GpoTtorpadusax, KOTOpble COCTaBISIOT OOTaTyr0 KOJUIEKIHIO B (oH-
nax MUK um. K.3. [{uonkoBckoro.

Konneknus B.I1. bapmuna noctynuna B Mmy3eli B koHiie 1990 r. u HacuuThIBaeT
6onee 500 enuHMIl XpaHeHUs. Marepualbl KOJUICKIIMM OXBATHIBAIOT BCE DTAIbBl €0
KHU3HH: IETCTBO, paboTy Ha 3aBoae «Kommpeccopy, komanauposky B CIIIA, BoeHHBIE
rofpl, paboTy HaJ MPOU3BOACTBOM PEAKTUBHBIX YCTAHOBOK, Ha3€MHBIX CTApPTOBBIX
KOMIUIEKCOB OOEBBIX PaKeT, HaunHasA OT P-1 70 MIAXTHBIX MyCKOBBIX YCTAHOBOK paKeT
BTOpPOTO TIOKOJICHHS, a TaKXKe pakeT-Hocurened Ha Oaze P-7, «lIporom», «H-1»,
«QHeprus», u aAp. bonbioll MHTEpeC mpeacTaBisieT cOOpaHue TEXHUYECKOW JInTepa-
Typsl. KpoMe Toro, B apxuBe MpeACTaBIEHbl JOKYMEHTHI, OTPaXaloIlue MpernoiaBa-
TEJILCKYIO AeATENbHOCTh YueHoro. B ponnax myses naxoaurcst 100 aBTopckux cBue-
TEJILCTB HAa M300pETEHMsI U3 pa3HbIX oOiacTel TeXHUKH. OrpoMHOE KOJIMYECTBO JINY-
HBIX Oymar: OTKPBITKM Ha €r0 MMs, IPUTIACHTENIbHBIC OMJICTHl Ha pa3iIWIHbIE MEpo-
MIPUATHS; TaKXKe B HAIIEH KOJJICKIIMH IPEACTaBIEHBI JOKYMEHTHI, OTPa)kaloIne JInd-
HbIe uHTEpechl u yBinedeHus B.I1. bapmuna, Hanpumep Tabmwiel, rpaduxu urp ¢yT-
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0ONBHBIX, XOKKeHHBIX koMaH ] Ha mepBeHcTBO CCCP. Cpenu mpeameToB ocoboe Me-
cro 3aHuMaroT JnuHbie Beuu B.I1. bapmuna.

Komnexmust bapmuHa, xpansamascs B GoHIax My3esi, IMEeT OONBITYI0 HCTOPH-
YECKYIO IICHHOCTH, IIOCKOJIBKY IPHUOTKPBIBACT €IIe OJHY CTPAHHUILy B MCTOPUH OTEUe-
CTBEHHOM KOCMOHAaBTHKHU.

65



Cexuusi 2. «ITPOBJEMBI PAKETHOM 1 KOCMHAYECKOM TEXHUKW»

METOJOJOTNYECKHE OCHOBBI HCCJIELJOBAHUSA
CJIOXHBIX CUCTEM
B.B. banamos, A.B. Cmupsos, T.O. Llelitnuna

B xone, npoucxozsuiel B MOCJIEIHUE AECATUICTHS, AHYOPMALMOHHOH pEeBO-
JIFOLIMWY TTPOM30IILIa KOMIIBIOTEpHU3anus coopa U co3naHbl Oombire 0a3bl JaHHBIX BO
Bcex cdepax Hayku. Bospociure KoMIbIOTepHbIE MOIIHOCTH MO3BOJIMIIM paccMaTpu-
BaTh BOIIPOCHI, Ha KOTOpBIC paHbllle HE oOpamany BHUMaHHA. [Ipousomén «ciaom»
TPaHUI] MKy TUCLUUIIMHAMH, YTO 00ECIIEUMIIO CCIIEA0BATEIISIM JI0CTYI K pa3Hoo0-
pasHBIM 0azaM maHHBIX. B mocnemume rofsl BCE OOJBINE OTKPHITHIA MPOMCXOIUT «HA
CTBIKE» HAIPaBJICHUN MUCCIICIOBAaHUMN, OCYIIECTBIAEMBIX H3HAYAIHLHO KaK COBEPIICHHO
HE3aBUCHUMEIC IPYT OT Apyra. Bo3aMOXKHO, 3TO CBS3aHO C TeM, YTO HUCCIICAOBATEIH I10-
JYYUITH TOCTYN K METOIAaM WM MCTOYHHKAM WH(POpPMANWH, KOTOphIe paHee OBLTH UM
HEM3BSCTHHl WM HE CUYUTAINCH MOJE3HBIMHU. J[aHHBIE OCOOCHHOCTH COBPEMEHHBIX
HCCIICIOBAaHUN CIIelyeT TPAaKTOBATh KaK CIEJOBAHUE NMPHUHILUIIAM CHHEPTEeTHKH, U 3TO
SIBIISICTCSA OJTHON M3 OCHOB HCCIIEIOBAHUS CIIOKHBIX CUCTEM.

K cJ0XHBIM cHCTEMaM OTHOCSAT CHCTEMBI, COCTOSIIIIUE U3 MHOXKECTBAa B3aUMO-
JIEMCTBYIOIIUX TOACUCTEM, OOJIaatol[ie NPUHLIUIAAILHO HOBBIMH CBOMCTBAMH, HE
XapaKTepHBIMU I 3THX HoacucTeM. OCHOBHOE CBOWCTBO CJIOKHOW CHCTEMBI COCTOUT
B TOM, 4TO NpH J00aBJICHUH B HEE HOBBIX JJIEMEHTOB yYCTAHABJIMBAIOTCS HOBBIE CBS3U
MEXIy JICMEHTaMH W TOSBJISIOTCS HOBBIC CBOICTBA, paHee OTCYTCTBOBaBImue. [Ipm
YIaJICHUH K€ U3 CUCTEMBI €€ 3JIEMEHTOB HEKOTOPHIE € CBOICTBA yTPauMBAIOTCS.

BapuaHTBI pa3BUTHS CHCTEMBI BO BPEMEHH SBIISIOTCS MPEIMETOM CHCTEMHOTO
aHanm3a. OQHOHN M3 3aJa4 CHCTEMHOTO aHAllM3a SBISIETCS BEIOOpP ONTHMAaJBHOM cTpa-
TErHH Pa3BUTHSA UCCIEAYEMOH CHCTEMBl. B pa3BHBAIONIMXCS CHCTEMax CYIIECTBYET
MHOTO 3aKOHOMEPHOCTEH, He HMMEIOMIUX YETKOTO KOJMYECTBEHHOTO BEIPAKCHUSI.

Cr0XHBIE CHCTEMBI BKJIIOYAIOT B CBOIl COCTaB OMOJIOTHUECKHE, COLUAIBHEIE,
TEXHUYECKHEe U APYrue CUCTeMbl. Bo MHOTHMX ciydasX OHM Pa3BUBAIOTCA B COOTBET-
CTBHUH C OJTHUMHM U TEMH ke 3aKoHaMH. OHAKO 3TH 3aKOHBI UIMEIOT YHCTO JIMHTBUCTH-
yeckui xapakrep (copMyTHUpOBaHBI CIOBECHO), HCIONB3Ys BechbMa OOIIYyI0 TepMU-
HOJIOTHIO, KOTOPasi CPOIHU HEKOTOPHIM (PHIOCO(CKUM KaTETOPHSIM.

Anp0epT DUHIITSHH OTpUIIAT CYIIECTBOBAaHHE B MPHPOJIE a0COIOTHOTO Xaoca.
OH yTBepKJal, 4TO «MHUP — 3TO YHOPSAOYEHHAs U MO3HaBaeMas CYLIHOCTh». MeHee
CKJIOHHBIH K (rmocopckrM 000OMICHUSM MOIJIOIOW aHTITHACKUAN MaTteMaThk DpiIHK
Pamceit copmynupoBai u 10kazan TeopeMy, CTaBIIyI0 OCHOBOH T.H. Teopun Pamcest.
Pamceii yTBep:kaan, uTo MojHas HEONpPEAeEHHOCTh HeBo3MokHa. Kaxknoe nocrarou-
HO OOJIBIIOE MHOXKECTBO YHCEJI, TOUEK WM 00BEKTOB 0053aTEIBHO CONEPKUT BHICOKO
YHOPSIIOYCHHYIO CTPYKTYpY. YHOpsiIoueHHas KOH(MUTYpamus HEU30EKHO INPHCYT-
CTBYET B JI000M CTPYKTYype.
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IIpn mpoBeneHMM HCCIEOBaHMS MOCIEI0BATENBHO OCYIIECTBISIOTCS TPH JTa-
na. Ha mepBom 3Tamne HE0OX0MMO ONTYyTUTH (0CO3HATH) mpobiemy. Ha BTopom sTame
CJIEyeT MOCTaBUTh (CHOPMYITHPOBATh) 3a/ady HCCIEIOBAHMUS, BBIABUB IIPH 3TOM OC-
HOBHbIE (DAaKTOPBI BIMSHHSA M OTPAHUYUB NPEIMETHYIO 00nacTh mcciemoBaHus. Ha
TPETHEM 3Tale pa3padaTsIBACTCs METOANKA UCCIECIOBAHUSA: HEOOXOIUMO MO TBEPANTD
MPOLIECC M UTOT PACCYKICHUI pe3yabTaTaMu BBIYHCICHUH. JIMIIb B 3TOM ciydae 1mo-
JIy49eHHBIH pe3ybTaT MOXET UMETh IPAKTUYECKYIO IIEHHOCTb.

CraHoBuTcst BcE OoJiee 3aMETHBIM NPHONMKEHHE HAYYHBIX (HOPMYIUPOBOK K
CTWJIIO 4YeJIOBEYECKOro MbliuieHus. [IpumepamMu NOZOOHBIX IOIXONIOB SIBJISIOTCS
HEeWpOHHBIE CETH M HEYETKOE MOJICTIMPOBAHUE, OCHOBOH KOTOPOTO SIBIISIFOTCSI HEUETKAs
JIOTUKA U TEOPHsI HEYETKUX MHOXKECTB.

[IpenmytecTBO HEHPOHHBIX CETEH COCTOWT B CIIOCOOHOCTH caMOOOydaThCs,
T.e. co3IaBaTh 0000MIEHNS — CITOCOOHOCTH IOTydaTh 0OOCHOBAaHHEIE PE3YIbTATHl Ha
OCHOBE [IaHHBIX, KOTOpBIC HE HCIOJIB30BATHCH B Ipomecce oOydeHHs cetu. Ha
HavyallbHOM 3Tarle pa3paboTKW HEHPOHHOW CETH OCYIIECTBISIETCS KIIaCTepU3alns HC-
XOIHBIX JaHHBIX — TPYIITUPOBAHHIE UX B «CTYCTKH HH(POPMAII» Ha OCHOBE IIPU3HA-
KOB OJIM30CTH WJIH OTINYHSI OOBEKTOB Pa3IMYHBIX TPYIIIL.

I[J'IH CJIOXKHBIX CHUCTEM XAapaKTCPHbI JBa OCHOBHBLIX BHUAA HeOHpeﬂeHéHHOCTI/I:
HEOINpeeNIEHHOCTh MCXOAHOW MH(OpPMAIMU U HEONPEIeNEHHOCTD 1IEJIH, SBJISIONIAsCS
CJICACTBUCM MHOTIONApaMETPUIHOCTH 3adayvu. TexHonorun HEUETKOTO MoaeanpoBa-
HU CICUAJIBHO OPUCHTHUPOBAHBI HAa IMOCTPOCHUC MO[[eﬂeﬁ, YUYUTBIBAOIUX HEIIOJIHO-
Ty, HEYETKOCTb U JJa)Ke MPOTUBOPEYMBOCTH UCXOIHOM MHpOpManny.

WHdopmanys CTaHOBUTCSI OCHOBHBIM PECYPCOM 3KOHOMHYECKOTO Pa3BUTHS.
[IpenckazaTenpHas aHAIWTHKA SBISIETCS CaMbIM OXKHJIAE€MBIM IIPOTYKTOM Ha PBIHKE.
INoka permaroTcs MUIIb YacTHBIE 3a1a4u (OM3HEC, peAcKa3aHue Noroas! u ap.). OnHa-
KO HEOOXOAMMO NPHHMUMATh AKTUBHBIE M OTBETCTBEHHBIE DEIICHHS OTHOCHTEIHHO
Hamiero Oyaymiero. CylecTByeT NpENNONIOKEHHE, YTO BCEro 4Yepe3 JecsATHIIETHE
KOMITBIOTEPBI CTAHYT «yMHEE» JIFO/IeH, B CBSI3M C 3THM HNPUXOJUTCS 3alyMBIBATHCS O
HOBOW pOJIM YeJioBeKa B M3HU. [Ipr 3TOM JJOJDKHA NMPOBOAMTHCS OCO3HaHHAs OopbOa
¢ Oecrone3Hoil 0CBeIOMIEHHOCTHIO.

I/IH(bOpMaI_[I/IOHHI)Ie MOJ€JIM OCHOBAHbI Ha THIIOTE3€ O CYIICCTBOBAHHUU CTATH-
CTHYECKOH CBSI3U MEXAY M3MEpsieMbIMH NEPEMEHHBIMU («BXOA» CHCTEMBI) U IOKa3a-
TenaMu e€ (YHKIHOHUPOBaHMA («BBIXOI» cucTeMsl). Ilpu pa3paborke mHboOpMaIu-
OHHOHM MOJIEJI OTPENEIISIONIYI0 POJIb UTPACT COCTaB MCXOAHOW MH(opManuu (1M3Me-
psieMBIX HepeMeHHBIX). [Iporecc pa3paboTKM M HCIIOIB30BaHMSA HMH(POPMAIIMOHHON
MOJIETIH SIBJISIETCS OCHOBHBIM COJIEp)KaHWEM CHCTEMHOTo MopenupoBaHus. B unbop-
MalMOHHON MOJENN XapaKkTep B3aMMOCBS3M MEXAY HU3MEpSEMBbIMH IEPEMEHHBIMU U
MOKa3aTeJIeM CHCTEMBl yCTaHABIMBACTCS B IPOIIECCE HCCIEAOBAHUS, M MX KOHKPET-
HBIIl BUJI MOXKET OCTaThCsl HEM3BECTHBIM M MO OKOHYAHUM HCCIIEAOBaHUS. BakHbIM
MPEUMYIIECTBOM WH(POPMAIIMOHHBIX MOJEIEH SIBISETCS WX CIIOCOOHOCTH COXPAHSTH
CBOIO aJIeKBATHOCTh B YCJIOBUSIX HEOMNPEICIEHHOCTH — B CIIy4asx HEYETKOCTH WM
HETOYHBIX 3HAYECHU N N3MEPACMBIX ITapaMETPOB.

Taxum 06p8.30M, K TJIABHBIM MCETOAOJIOTUYCCKHUM OCHOBAaM MCCIICIOBaHUA
CJIOXHBIX CUCTEM CJICAYET OTHECTH NPUHINUII CUHECPTCTUKU, 0IM30CTh HAaY4YHBIX ME€TO-
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JIOB K CTHJIIO YEJIOBEYECKOTr0 MBIIUICHHS U MAKCHMaJIbHOE HCIIOIb30BaHHE PA3HOPO -
HOM WH(pOpMAIMK, B YAaCTHOCTH, B IENAX Pa3pabOTKH WH(GOPMAIMOHHBIX MOJEICH
Pa3BUTHSL.

YIIPABJIEHUE JAHHBIMH U JOJI'OBPEMEHHOE
XPAHEHUE JAHHBIX JUCTAHIHMOHHOI'O 30HJANPOBAHUA
B HEMELLKOM HEHTPE DFD — COCTOSIHUE U TEHAEHLIUU

U. Tlonneke, E. bopr, I'.-10. Boned, X. Maacc, I'. I'yaep, K.-/I. Muccnusr

B TedeHue nmociieIHUX HECKOJIBKUX JIET CUTYaIUs CO CITyTHUKOBBIM M BO3YIII-
HBIM JTUCTAHIMOHHBIM 30HJMPOBAaHHEM B KOpHE m3MeHuiach. Cpenu Mpouux HMpUYu-
HAaMH 3TOTO MOTYT OBITh CIEAYIONINE aCTICKTHI:

— TEXHHYECKHE U TEXHOJIOTHYECKNE Pa3pabOTKH M (AKTOPHI, TAKNE KaK yBEIH-
YEeHHE KOJIMYECTBA MPOEKTOB HaOMIONeHUS 3eMii (HarmpuMep, MPOeKThl U3 HECKOIb-
KHX CITyTHHKOB Ha Pa3IM4YHBIX OpOMTAaxX WM Ha OJHOW OpOWTE), HOBBIE IIEpPEIOBBIC
IpUOOPHBIE TEXHOJIOTHH (HAIpUMeEp, PaJHOJIOKaTOPbl C CHHTE3NPOBAHHOH amepTypoi
U THIEPCHEKTpaJIbHbIE KaMephbl C BHICOKMM IMPOCTPAHCTBEHHBIM pa3pelIeHHEM), HO-
BbIe HOCHTENN U TEXHOJOIMH XpaHEHHs JaHHBIX W HOBas yiydllleHHas oOpaboTka
JIAaHHBIX (HaIpUMep, aBTOMATU3UPOBAHHBIC alTOPUTMBI JACHIN(PPUPOBAHUS U CHCTEMBI
00paboTKU IaHHBIX);

— PBIHOYHBIE acCTEKThl (HAallpUMep, YaCTHBIE MPOEKTHI TUCTAHIMOHHOTO 30HIH-
poBanusi, Takue kak QuickBird unmu RapidEye).

Kpome Toro, maHHoe pasBuTHe OBUIO MOJIMTHYECKH yCHICHO EBpomeiickum
coro3oMm (EC) u EBpormeiicknm kocmMuueckuM areHTcTBoM (EKA), yupenuBmmmu mpo-
rpaMMy «['700anbHBIE MOHUTOPHHI OKpYXKamomied cpeasl M 0e30MacHOCTH
(COPERNICUS, panee nazbiBasiace GMES), xoTopasi Ciiy>KHT pa3BUTHIO €BpPOIEH-
CKOW CITyTHHKOBOH TPYNIMPOBKH ONEPATHBHOTO HaOMIOJEHUS 3eMIIM C LENbI0 00b-
€IMHEHNs] MOHUTOPHHTA HAOMI0AeHHST 3eMIIH C BO3AYIIHBIM AMCTAHIIMOHHBIM 30H/IH-
pOBaHMEM, MOJJIEP)KUBACMBIM Ha3eMHBIMH U MOPCKHUMH HOACIHYTHUKOBBIMH HU3MEPH-
TEJIbHBIMH CETSIMH, U JIOTIOJHHUTEIbHBIMUA MCTOYHUKAMH JAaHHBIX B ONEPATUBHBIX CH-
creMax 00OpabOTKU U cepBUCaX. MHOXKECTBO HOBBIX KOCMHUYECKHX CETMEHTOB OyeT
MPOM3BOJIUTh HOBBI 00BEM JAHHBIX, KOTOPBIA TpeOyeT HOBOTO KauecTBa Ha3eMHOM
uH(PacTPyKTypHI.

Takoe pa3BuTHe COOBITHH TpeOyeT CaMbBIX COBPEMEHHBIX pa3paboTOK IO
YIpaBJICHUIO ¥ XPAaHEHUIO JAaHHBIX, BKJIIOYAIOMINX COOTBETCTBYIONINE TEXHOJIOTHH W
TEXHOJIOTHUECKHE MHPPACTPYKTYPHI JUIsi 0O0ecriedeHus] Hal&KHOTO JIOJITOBPEMEHHOTO
XpaHeHHs. B noknane Ha ocHOBE 0030pa HOBBIX TEXHOJIOTMH XpaHeHus Oyner mpen-
craBieHo cobcTBeHHOe pemieHune neHrpa DFD — cuctema ynpaBieHust naHHBIMH 1
nadopmanueii (DIMS), a Taxxe onsiT ientpa DFD B apxuBupoBanuu 60JIBIINX Mac-
CHBOB JIaHHBIX. JlJIsl IPeJOCTaBIeH s JaHHBIX JJIsI PELICHUS] HAYYHBIX BOIPOCOB U B
JIANIeKoM OyaAylleM JIONOJHHUTENLHBIX aCHEeKTOB OyIyT paccMOTpPEHbI MpoOJieMbl Ky-
PHPOBaHMS 1 COBMECTUMOCTH JJAHHBIX B CEPBUC-OPUEHTUPOBAHHOII Cpejie.
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ABTOMATH3UPOBAHHASI CUCTEMA MOJIEJIMNPOBAHUSA
MN30BPAKEHUU TP KOCMHUYECKOMN CBbEMKE
B.B. Camoiinos, B.H. Boporkos, A.A. laaunkun, T.H. Tsa

PaccmaTpuBaeTcs aBTOMAaTH3MPOBAHHAS CHCTEMA, IPETHA3HAUCHHAS IS TIOJTY-
YEHHs MOJICJIBHBIX JIByMEPHBIX M300paKeHni HaOII0aeMbIX KOCMUYECKUX OOBEKTOB
(HKO) mpu cwémrax ¢ kocmuueckoro ammapara (KA). B cucreme momenupyetcs
nexenne KA, Ha koTopoM yctaHoBieHa chéMouHas kamepa (CK), u HKO, ux B3a-
UMHOE TI0JIOKEHHE, a Takke nonoxxkeHust ConHua 1 JIyHsl Kak HCTOYHUKOB OCBEILEHUS
HKO. Takxe B cuctemy BKimoyeHa tpéxmepHnas moaens HKO B popmare 3DS.

Heo0xoanMocTh MoCcTpoeH st TaHHOW CHCTEMbI MOJICINPOBAHUS BO3HHUKIIA TIPH
pemeHny 3agadu OTPaOOTKH CHCTEMBI ITOCTpOeHUs TpéxMmepHsIx Mmoxeneir HKO mo
CEpHUH JABYMEPHBIX M300pakeHUH NpH Ae(UINTE UCXOAHBIX HATYPHBIX M300pakeHUI
HKO. INonoxenne u opuenraunus KA u HKO moryt 3anaBaTbcsi B BU€ KOHKPETHBIX
3Ha4YeHHH B TpaduaeckoM uHTEepdeiice monp3oBaremns (I'MII) umm paccuuThBaThCS C
ITOMOIIBI0 aHATUTHUYEeCKUX Monenel AsmkeHus KA SGP4. I UCTOYHHUKOB OCBeIlle-
Hus, Takux kak Connue u JIyHa, 3agaércs MomHoCTh u3nydenus. Kpome storo B I'MI1
3anatorcst xapakrepuctuku CK, takue kak JOKyCHOE paccTosiHHE, TUaMETP anepTyphl,
pa3Mepbl ¥ EMKOCTh MaTpHILIBI, BBIIEPKKA. B mpouecce GpyHKIMOHUPOBaHHS CUCTEMBI
B rpadguyeckoM HHTepdelce MPOUCXOAUT OTOOpaKEHHE ABYMEPHBIX H300parkeHUi
HKO Ha ompenenéHHsle MOMEHTH BpeMeHH, paccTosHus Mexay KA u HKO, pa3smep
HKO B nukcensix, BeJIM4YMHA cMa3a W300paXeHHsl B MUKCENSX (IPH HCIOJIb30BAHUU
SGP4), monoxenne KA, HKO, Conana n JIyHBI B MPSMOYTONBHOW JEKapTOBOU CH-
CTeMe KOOpJIUHAT.

dopmMupoBaHUe BBHIXOJHBIX M300paKEHHH MPOUCXOINUT KaK B pexuMe (HopMu-
POBaHMS OTAENBHBIX M300paXEHUH, TaK W B pekuMe (HOPMUPOBAHUS CEpUH M300pa-
JKEHUH ¢ 3alaHHBIM MHTEpBAJIIOM BpeMeHHU. Ha BbIxojie moiyvaeTcs Habop JBYMEPHBIX
n3zo0paxernit HKO B pasnuuHbeix MacmTabax u pakypcax. [lomydeHHBIE H300paske-
HUSI COXPAHSIOTCS B OINpPEAETEHHBIX rpaduueckux GopMarax ¢ pagruoMeTPHUYECKUM
pa3pelIeHneM, COOTBETCTBYIOIIUM Pa3peIIeHHI0 COBPEMEHHOMN IeJIeBOH anmapaTyphl
KA. Tlpu HeoOX0AMMOCTH Ui M300pakeHUil (HOPMHPYETCs COOTBETCTBYHOIIAS CO-
MPOBOJIUTENbHAS HHPOpMAIIHSI.

OIIPEJAEJIEHUE OIITUMAJILHOM OPUEHTAIIA Y3KOYTI'OJIbHOM
KAMEPBI HA BOPTY KOCMHUYECKOI'O AIIITIAPATA
JJIsL CBhEMKHU KOCMUYECKUX OBFBEKTOB
K.C. Kongpamos, B.H. Bopoukos, T.H. Tsu

VY3koyronbHas kamepa (YK) Ha Oopty xocmudeckoro anmapara (KA) no3sossi-
eT MOJy4aTh CHUMKH BBICOKOTO pa3pelleHHsi, KOTOPbIe BIIOCIEJACTBHA MOTYT OBITH
nepexansl Ha 3eMiro. {1 Toro 9To0bI CHUMKH OBUTH MaKCHMaJIbHO MH(QOPMAaTHUBHEI,
cienyeT opueHTHpoBaTh Y K oNTHMalbHBIM 00pa3oM: Tak, YTOOBI MPOJIETAOINHE 00h-

69



eKThl (B "yacTHOCTH, npyrue KA), HAXOIUIUCh MO BO3MOXKHOCTH OJIM3KO K LIEHTPY
Kazpa. DTOr0 MOXKHO JOCTUTHYTh, 3Has OpOUTY 0OBEKTa CHEMKH M MPOCHUpPys e€ Ha
IJIOCKOCTh Kapa ¢ y4&ToM opueHTaIu ontrdeckoi ocu YK. CloXHOCTh COCTOUT B
TOM, 9TO OpOHMTa MOXET OBITh W3BECTHA HETOYHO, YTO NMPHUBEIET K CHCTEMATHYECKON
omuOKe ompeneeHns oprueHTanuu. g yrounenus opueHTanui YK, MOXHO HCTIONB-
30BaTh JaHHbIE ¢ IUpokoyroysHoil kameps! (LK, 3Be3gHOrO nardmka), B mose 3pe-
HUSI KOTOPOH 00BEKT chEMKHM TomanaeT 3anonro 1o YK. Brpouem, B 1aHHOM citydae
BO3HMKaeT 3aJiaua JOJDKHBIM 00pa3oM uHTeprperupoBaTh aanuble LK (¢ yuérom to-
0, YTO Ha OOJBIIMX PACCTOSHUAX O0BEKTHI CHEMKU U 3BE3BI UMEIOT CPAaBHUMYIO SIp-
KOCTb M pa3Mephl) U Jlajiee 0 HUM YTOYHUTh OPOUTY CHUMAEeMOTo 00BEKTa.

3ajgauy ompeneneHus] ONTUMAIBHOM opueHTau YK yciI0oBHO MOXKHO pa3OHuTh
Ha CJIeIyIOIINe YacTH:

1. O0GHapyeHHe TPaeKTOPHUN 0O0BEKTa ChEMKH HA IOCIIEIOBATEIHHOCTH CHUM-
xoB IIIK.

2. YTOYHEHHE anpHOPHBIX JAaHHBIX 00 opOuTe 00BEKTa, MOMYICHHBIX U3 COOT-
BETCTBYIOMIEH CHCTEMBI, OCYIIECTBIIOMICH HAOMIOACHNE 33 NBIKCHHUEM Pa3IMIHBIX
KA.

3. CoOCTBEHHO oOmpeJesieHHe ONTHUMAaJIbHOW OPUEHTAllMM X ONTHYECKOH OCH
YK B popmare:

x = [o,0]",

rae 6, ¢ — BepTUKAJIbHBIM M TOPU3OHTAIBHBIN Yrod COOTBETCTBEHHO. Dop-

MaJIbHO 3aJja4ya OIITUMU3AIIUU MOXKET 6I)ITI) nepenrcana B BUAC:

x, = argming|g(x) — £ o)l

rZie Y — UCTHHHOE IOJIOKeHHE 00beKTa ChEMKH, HHACKC t yKa3bIBAaeT Ha MpH-
Ha/JISKHOCTh K HEKOTOPOMY MOMEHTY BpEMEHH (B YAaCTHOCTH, MOMEHTY BpPEMEHH
CBhEMKH), TIpeobpasoBanue f -1 COOTBETCTBYET MPOENMPOBAHUIO TPEXMEPHOTO MOJIO-
KEHUst 00bEKTa Ha IUIOCKOCTh Kajipa, a MpeoOpa3oBaHue g — MPOSIUPOBAHUIO OITH-
YECKOH OocH.

B JOKJIaA€ MPUBOJUTCA AJITOPUTM OIPCACIICHUA ONTUMAaIBHON OpUCHTAIIUN
VK, mocrnenoBarensHO pelIaroNinid mepedncieHHble 3aaun. 3agada | pemaercst mo-
CPEICTBOM CTaTUCTUIECKOI 00pabOTKH IMOCIeT0BATEIFHOCTH CHIMKOB C YYETOM OpH-
enrauun KA.

CoBMecTHOE pelieHne 3a/1a9 2 U 3 OCYIIECTBIACTCSA MyTEM (IUTBTPAIIH H3Me-
pennii YK ¢ yuérom anpuopHoii opOouTsl 00beKkTa U ipeodpazoBanust y = f(z), ycra-
HaBJIMBAIOIIETO COOTBETCTBHE MEXIY JABYXMEPHBIMU MU3MEPEHUSIMH Z U TPEXMEPHBIM
MOJIOKEHUEM Y 00BEKTa ChbEMKH.

st MmozieniMpoBanust paboThl aJIrOPUTMA MPEJCTABICHa MOJECIb U Pe3ybTaThl
€€ paboTHI IO TECTOBBIM JIAHHBIM.
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MPOBJEMbI CO3JIAHUSI HAYYHOM AIIMAPATYPBI
JIJISI TPOBEJEHUSI KOCMUYECKHAX SKCIIEPUMEHTOB
MO MOHUTOPHUHI'Y COCTOSIHUSI COTHEYHOM KOPOHBI
HA BOPTY POCCUMCKOI'O CETMEHTA
MEXJIYHAPOJHOM KOCMMUYECKOM CTAHIIUA
0O.10. Kpusonanosa, E.A. Jlaneruna, C.C. IIpomroBa

B noknane mpenacTaBieHs! NpoOieMBbl, BOSHUKAIOIINE IPU MOATOTOBKE KOCMU-
geckux aKkcrnepuMeHToB (KD) mo MOHMTOPHHTY COCTOSHHSI COJTHEYHON KOpPOHBI Ha
6opTy noBepxHocTH Poccuiickoro cermenTa MexayHapoaHOH KOCMUYECKON CTaHIIMU
(PC MKC) Takue, kak nedunur padbounx Mect Ha BHeurHel nmosepxHoctu PC MKC,
NpUrogHbIX it HaOmogeHuit CosHI@, TOYHOCTh HOJYyYEHUS OaNTMCTHYECKOH MH-
(hopmary, TOUHOCTh METKH BPEMEHH, TOYHOCTh HAaBEJICHNS IIOBOPOTHOM MIAT(OPMBL.

JIs MOHUTOpPUHIa COJIHEYHOW AKTMBHOCTH C BBICOKUM BPEMEHHBIM H IIpO-
CTPAaHCTBEHHBIM Pa3pEUICHUEM U HCCIENOBAHMSA MEXAHH3MOB IPEIBCIBILEYHOTO U
BCTIBIIIEYHOTO HArpeBa IuIa3Mbl B BepxHel aTMocepe ColHIa B paMKax MPOBEICHUS
K9 «Koprec» pazpabarsiBaercs anmaparypa «KopTecy Ui TEIECKOMYECKUX U CIICK-
TpocKonu4yeckux HabmoneHuit CoslHIla B MSTKOM PEHTI€HOBCKOM M BaKyyMHOM YIIb-
TparoIeTOBOM 00JaCTAX CIEKTPa, BKIIOYAIOIIAS B CE0S MOIYJb TEJICCKOIMOB, MO-
IyJb CIEKTporeanorpadoB M MOJAYJIb PEHTTCHOBCKOIO CIIEKTpoMeTpa-horomerpa,
yCTaHaB/IMBaeMble Ha BHeIlIHeH noBepxHocTH Poccuiickoro cermenta MKC.

g nposenenus KO «Taxomary, 3a1adyaMu KOTOPOTO SIBIIAIOTCS JAETaJbHBIC U
TOYHBIE UCCIICOBAaHUs JUHAMHKHA MarHUTHBIX I0JIeH B coiHe4HOU (doTocdepe u Xpo-
Mocdepe ¢ pazpelieHreM, He JTOCTYIHBIM AJIsI HA3eMHBIX HAOJIOJICHMH, a TaKkKe MO-
HUTOPHHI Hanbosnee reo3()(heKTHBHBIX SBICHUH COJHEYHON aKTHBHOCTH, pa3padarhl-
BAETCSI COJIHEUHBIH CIIEKTPOMAarHuTorpad, COCTOSIIMN N3 ONTHYECKOTO TEIecKona U
CIIEKTPOIOJIAPUMETPA, TAKXKE yCTaHABIMBAaeMOro Ha BHelHel nosepxHoctu PC MKC
Ha JBYOCHYIO IIOBOPOTHYIO ITaTGOPMY.

OrpaHndeHus, HaTaracMble TEXHUYECKMMHU PECYpCAMU CTAHLUM U yCIOBUSAMU
HabOmronenus: CoJHIIA, CYIIECTBEHHO YCIIOXKHSIIOT cxeMmy npoBeneHus KO u tpebyrot
BBEJICHUS B COCTAaB HAyYHOH anmapaTypsl JOTOJIHUTEIBHBIX OJIOKOB U YCTPOWCTB.

onTnMmsAnuA JVIMTEJABHOCTH NIOAI'OTOBKN KOCMHUYECKOI'O
SKCHEPUMEHTA 11O DKOHOMUWYECKHNM IMTOKA3ATEJISIM
B YCJIOBUSIX BOSMO’KHOT'O CPBIBA CPOKA EI'O UCITOJIHEHMSL
A.B. Mapkos, C.b. [Inuyrun

B Hacrosimee Bpemsi IiaHupyemMble KocMuueckue skcriepuMeHTsl (KJ) xapak-
TEPU3YIOTCSI MHOTOCTaAUNHOCTBIO U IIUPOKUM KPyroM koomnepanud. COOTBETCTBEHHO,
yeM OOJIbIlle KOJIMYECTBO CMEXHUKOB, 3aMHTEPECOBAHHBIX BEIOMCTB U T.J., & TAKXKe,
yeM OOJIbIIIe YHCIIO CTAaJUH NCIIOTHEHUS IPOEKTa, TEM BEIIIE BEPOSTHOCTH CPHIBA CPO-
KOB €T0 MOJATOTOBKH.
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YUto661 KO OBLT BBITIONIHEH B CPOK, B XOJ¢ TUIAHUPOBAHUS pa0dOT HAJ HUM JUTH-
TEIHLHOCTh €T0 MCIIOJIHCHUS KOPPEKTUPYIOT (YBETMYHUBAIOT) HA HEKOTOPHIM WHTEPBAJI,
Ha3bIBAEMbIi WHTEPBAJIIOM KOPPEKIMH. DTO TO3BOJIAET COKPATUTh Ha HEKOTOPYIO
gacte (wu pomo) uncino KD, mcnomHeHHBIX ¢ omosgaHmeM. OmHAKO, YBEIMYCHHE
JUTHTENEHOCTH paboT B xoze moarotoBku KO, B CBOIO odepe/s, BEI3HIBACT yBEINUCHIEC
(hMHAHCOBBIX HM3/ICPIKEK, KOTOPBIC PACTyT MPOIMOPIIHOHAIBHO 3ama3/IbIBAHHUIO HCIIOJ-
Henns K3. HeoOxomumo, ¢ 0JJHO# CTOPOHBI — COKpaTUTh A0Jt0 K3, BBITOTHIEMEBIX C
3ama3JpIBaHHEM, KOPPEKTHPYsS CPOK Ha €ro MOJATrOTOBKY, C APYrod — OTrpaHUYHTh
(hUHAHCOBBIC M3MICPIKKHU, BOSHUKAIOIINE PU KOPPEKIIUH CPOKA UCTIOTHCHHUS [TPOCKTA.

[pemaraercss METOIMKA, OCHOBAHHAS HAa CTATHCTUYECKOH OICHKE HEOOXOu-
MOT0 CpPOKa KOPPEKIHH, KOTOPBIi ONTHMHU3MPOBAH 10 MOKA3aTeIi0 (PMHAHCOBBIX H3-
ZepxKeK. Mmess MeTOIWKH 3aKIII09aeTcsl B TOM, YTO IO BBIOOPKE JAHHBIX BBIYHCIISIOT
WH/IEKC KOPPEKINHU CPOKa U MHICKC MU3ICPKEK M UX 3aBUCHMOCTH OT JJOJH IPOEKTOB,
BEITIOJTHAEMBIX C 3alla3JbIBaHUEM, a 3aTeM ONPEACIIIIOT ONTHMYM H3IIEPKEK B TOUKE
TepecedeHust IBYX rpadyuKoB.

B ocHOBY MeTOAMKH TONIOKEH (U3NUIECKUN CMBICT CTaTUCTUYECKOTO IMOKa3a-
TSI — HpOHeHTI/IJ'DI, KOTOprﬁ CBSA3BIBACT OOJHO HpOCKTOB, KOTOpre UCIIOJIHAKOTCS
0e3 CpbIBa CPOKa, C BEIHMYUHON KOPPEKI[HMH CPOKA UCIIOIHEHHSI KOCMHYECKOTO KCIIe-
PUMEHTA U C BEJIUYNHON H3ACPIKEK, BOSHUKAIOUIUX MPU TAKOH KOPPEKITHH.

B cooTBeTcTBHU C IpeasiaracMoii METOAMKOI 3a1atoT BeIOOpKy KD, ucrnonuex-
HBIX C 3ama3bIBaHUEM, U 00padaThIBAIOT €€ C TIOMOIIBIO aJTOPUTMA, COCTOSIIEIO M3
4yeThIpéX maroB. [lapamerpamMu BHIOOPKH SIBJISIOTCS HAUMCHOBAHHE MPOCKTA, BEIUYU-
Ha 3ama3IbIBaHUs HCIIOHEHHS MPOEKTa (TIEPEHOC CPOKOB UCIIOHEHHS) U [IeHA TTOTEePh
OT TIepeHoca MPOeKTa.

Ha mepBoMm mare anroputMa mpeiaraéMoid METOJUKH 10 UMEIOIIeHcs BBIOOP-
K€ BEIUUCILIIOT pa3Max IepeHoca CPOKOB HCIIOTHEHHUS TIPOEKTa U pa3Max (PHHAHCOBBIX
MOTEPh OT TAaKHUX IIEPEHOCOB. Pa3Max BBEIUMCIIIETCS KaK pa3HUIA MEXKAY IPOIECHTIIEM
1 u mpouenTIIIEM (0 KaXKIOTO TIOKa3aTeNs (KOPPEKIUs CPOKA ITH U3ICPIKKH).

Ha BTOpOM mare aJ'II‘OpI/ITMa BBIYHCIIAKOTCSI UHOCKC KOppeKHI/II/I KaK OTHOIIICHUC
HpOL[eHTI/IJ'H)HI)IX 3Ha‘-IeHPIﬁ HepeHoca CpOKOB HUCIIOJTHCHUA K UX pa3Maxy, a TaK¥XXe UH-
JIEKC M3/ICPKEK KaK OTHOIICHUE TPOLECHTHIBHBIX 3HAUCHUI U3[IEPKEK K UX pa3Maxy.

Ha Tperbem 1are anropuTMa BbICTpauBaloT JBe QyHKuU. [lepBas QyHKums
MIOKa3bIBAET 3aBUCUMOCTh MHEKCA KOPPEKIUU cpoka oT nonu K3, BeImonHsseMbIX 0e3
CpBIBa CPOKOB HMCITONHEHHS. BTopas (hyHKIHS MOKa3bIBaET 3aBUCUMOCTD U3ICPIKEK OT
TOH e JOJH MPOCKTOB, HCIIOMHICMBIX 0€3 CPBEIBOB CPOKOB.

Ha derBéproM mare ompepensercs TOYKa IMepecedeHrs ABYX (YHKITHIA, cOOT-
BETCTBYIONIAs ONTUMAJIEHOCTH HU3JICPKEK M CPOKA HCIIONHCHHS MPOCKTa. ITOMY 3Ha-
YEHUIO TI0 OCH a0cuucc OyIeT COOTBETCTBOBAThH JOJS IMPOEKTOB, HCIONHICMBIX B
CpOK.
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NCCJIEJJOBAHUE «KOJIJEBAHUI» CJYKEBHOT'O MOJYJIS
MEXIYHAPOJHOW KOCMHUUYECKON CTAHLIUU
MO UBMEPEHHUSM ®OTOCHEKTPAJIBHON CUCTEMBI
B.B. Kanpanos, B.1O. Tyraenko, 3.9. Capmun, M.IO. benses,
B.H. Boaxos, H.K. KapaBaepa

MexnayHaponuas kocmmdeckas —cranius  (MKC)  ucmome3yercss  Kak
MHOTOIIeJIeBOI KOCMUYECKHUH HCCIIe0BaTeNbCKUN KOMIUIEKC. ExxeHenebHO TOIBKO Ha
Poccuiickom cermenre mpoBoautcst 6osnee 10 ceaHCOB pa3lUYHBIX IKCIEPHUMEHTOB.
[TnaHupyroTCsl SKCIIEPUMEHTHI, KOTOpble TpeOyloT ToyHoro HaBeneHus (no 0,1 mpan)
oceil HaydHBIX MPUOOPOB Ha OOBEKTHI MCCIICAOBAHUN B TCUCHHUE HECKOIHKUX MUHYT
MPOBENCHUS U3MEPEHUI; CEPhE3HOM TTOMEXO0H B peanu3aluy 3TUX TPECOOBaHHUN MOTYT
CTaTh COOCTBEHHBIE IBIKEHUS HaydHBIX Moayieir MKC.

PaketHO-KOCMUYECKAs Kopriopauus «DHeprusm» HCIIOJIB3YET
DOTOCHEKTPATBHYIO CHUCTEMY Ul AUCTAHLHOHHOIO 30HJIMPOBAaHUS IOBEPXHOCTH
3emild, B YAaCTHOCTH, AJSi MOHUTOPHHIA PA3JIUYHBIX HPUPOOHBIX M TEXHOT€HHBIX
katacTpo¢. Pa3pemieHme mNoTydaeMBIX CHUMKOB IOCTHUTAeT HECKOJIBKHUX METpPOB.
brarogapst crnenuanbHBIM  aNropuT™MaM  reorpaMyeckoil  NMPHBA3KH  TOYHOCTh
COTIOCTaBJIEHHS] CHUMKOB C KOOpAMHAaTaMu Ha 3emuie gocturaet 10 MeTpos.

[Mpennaraercs crnoco0  ompeseieHUss MTHOBEHHBIX —HANpaBlICHUH  OCH
DOTOCHIEKTPANLHON CHUCTEMBI, XKECTKO cBs3aHHOW ¢ ocsimMu MKC oTHOCHTENbHO
3emiid, ¢ TOYHOCTBIO He Xyxe 30 MKpaa. DTU NaHHBIE MOTYT MCIIOJIB30BaThCS B
KayecTBE JIONOJIHUTEIBHOTO MH(MOPMAIIMOHHOTO KaHala JAJsl CUCTEMBI ONpeNeNIeHUs
opuentauuu MKC, KOTOpBI MOXET 3HAYMTEIBHO MOBBICUTH TOYHOCTH ONPEIEIICHUS
opuentauuun MKC.

PA3PABOTKA TPEBOBAHM K TEXHUYECKOWM IMOJAIOTOBKE
IKUMAKA MMWJITOTUPYEMOI'O KOCMUYECKOTI'O AIIITAPATA
C.B. bponnukos

JIs TOATOTOBKHM HJKUIAXKa MWIOTHpyeMoro kocMmudeckoro kopabms (KK)
JOJDKHO OBITH pa3pabOTaHO TEXHHYECKOE 3aJlaHue, BKIIOYaloIiee TpeOOBaHUA K IO~
TOTOBKE IKHUIaXa.

PaccmarpuBaercst MeToquKa pa3pabOTKH TpeOoBaHMN K TEXHHYECKOW MOATO-
TOBKe 3KkHnakei. [1o] TeXHUUECKOH MOAroTOBKOM MOHMMAETCs MOJAr0TOBKA KHUITaXa
K HEIMOCPEACTBEHHOMY BBITIOJIHEHHIO MPOTPaMMBI IT0JIETA, YIPABIEHUIO OOPTOBBIMHU
cHCTeMaMH, NTPOBEJICHHE PadOT MO PEMOHTY M OOCITY)KUBAHHUIO, BHITIOJHEHHIO KOCMHU-
YECKHX IKCIIEPUMEHTOB.

PaccmaTpuBaroTcs CBSI3M CHUCTEMBI MOJTOTOBKM JKHMAXeW C aBTOMAaTHU3UPO-
BaHHOW cucremoil ympasieHust KK, ctpykrypa TpeOoBaHWil, NPUBOAMTCS IpHUMEP
cnennpukaTopa TpeOOBaHUN K IMOATOTOBKE JKHITa)Ka KOCMHYECKOW CTaHIWH, KPHUTE-
PHH, HCTIONIB3YEeMEBIe TIPH Pa3paboTKe TpeOOBaHMUIA.
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MOJIEJIMPOBAHUE SHEPITOBAJIAHCA POCCHMCKOI'O CETMEHTA
MEXIYHAPOJHON KOCMHUYECKOMN CTAHILIMU
C YUETOM YXOJSIIEIO OT 3EMJIA U3JIYYEHU S
B KOCMHNYECKOM S3KCHNHEPUMEHTE «AJIBBEJ1O»
J.H. Pynes, K.A. HoBuuenkos, M.B. Uepemucun, 3.3. Capmun

B pabore onmceBatoTCs pe3ysbTaThl peann3anuu Ha Poccuiickom cermenre
Mexnynaponuoit kocmudeckoit cranmuu (PC MKC) xocMu4eckoro skcrepuMeHTa
(K3) «Anpbeno», HaNpaBJICHHOI'O Ha MCCIIEAOBAaHUE U3ITYYEHHS CHCTEMBI «aTMocde-
pa — MOACTUIIAIONIASA TOBEPXHOCTb». DHEPIrUs YXOASIIEro oT 3eMJIN U3Iy4eHHUs BOC-
npuHumaetcs conHednbiMu 6aTtapesimu (Cb) PC MKC s reepanuu 35eKTprdeckoi
sHepruu. Benmmunaa Toka, reHepupyemoro Cb 1o Bo3IeHCTBHEM YXOIAIIETO OT 3eM-
T N3ITy9€HHMS, ¥ HETIOCPEACTBEHHO XapaKTEPUCTUKHU YXOISIIETO OT 3eMIIH N3TydeHHS
paccMaTpHBalOTCs KaK B3aMMOCBsI3aHHbIE apameTpsl. B xoge KO BemonHsstores cre-
OUaNbHBIe ceanchl opueHTanuu padoueit moBepxHocTrt Cb PC MKC Ha 3emimio mpu
Pa3IMYHBIX YCIOBHAX OCBEHIEHHOCTH, BapUAaHTaxX MOACTUIAIONIEH MOBEPXHOCTH U
BPEMEHHBIX (CE30HHBIX M CYTOYHBIX) XapaKTEPUCTHKAX M OCYILECTBIISETCS OLCHKa
XapaKTepUCTUK aJIbOe0 TOACTUIAIONICH TOBEPXHOCTH IO BEJTMUMHE TOKA, FeHEPHUPY-
emoro Cb noj Bo3nelicTBHEM yXOAIIero oT 3eMIM U3ITy4eHUs.

B pabote npencTaBieHs! IpUMEpPHI OITYUYEHHBIX TEIEMETPUUIECKUX U3MEepeHUH
TokoB 0T Cb PC MKC, nporHo3upyemsle (MOAEIbHbBIE) 3HAUEHHUS MPUX0JIA IIEKTPO-
SHEpIuu, NOJy4YEeHHbIC Ha dTale IIaHUPOBAHUSA CYTOYHOIO IJIaHa MOJIETa U MOJTYydeH-
HBIe B ceaHcax KD omeHkn 3HaYeHHH Kod(dummeHTa orpaxenus sBuaumon ¢ MKC
MOJCTUIAIOIIEN TOBEPXHOCTH.

B pabote Taxke mpencTaBieHbl IPUMEPHI U3MEPEHUH CHEKTPAIBHON SPKOCTH
YXOAAMEro OT 3eMIIM U3JIy4eHUs, MOJydEeHHBIE aNnapaTypoil JUCTAHIMOHHOIO 30H-
nupoBanus 3emin npu otciexuBaHun ¢ PC MKC todek nozactunaomeil noBepxHo-
ctu. [lomydeHHble SPKOCTHBIE JaHHBIE OyIyT MCHOJB30BaHBl NPH JIETAIBHONH 0oOpa-
Ootke neneBoit nHpopMarmu KD coBMECTHO ¢ KaaMOpOBAHHBIMM CITyTHUKOBBIMH
JTAHHBIMH YHEPTeTHYECKON SIPKOCTH 3€MHOH MOBEPXHOCTH, MOJy4YaeMBIMH C Te0CTa-
LIMOHAPHBIX MeTeocTyTHUKOB Meteosat (anmapatypa SEVIRI).

PEIIEHME 3A/IAYM BCTPEUM, OCYHIECTBJISAEMOM
C IOMOIIBIO IBUT'ATEJIBHOU YCTAHOBKH C MAJIOU TAT'OU
A.A. bynauckuii, A.A. bapanos

PaccmaTpuBaeTcs 3ajaua BCTpeud Ha OJIM3KMX OKOJIOKPYTOBBIX HEKOMILIaHap-
HBIX opOuTtax. [Ipennonaraercs, 4To YMCIO BUTKOB IepeséTa U TOYKa BCTPEYH 3ajia-
Hbl. MaHeBpupoOBaHUE OCYLIECTBISETCS HA JIByX MHTEpPBaNax, pa3AeléHHbIX HECKONIb-
KUMHU BHUTKaMH. ﬂflﬂ MaHEBpUPOBaHUA MNPEAOCTABIACTCA 1O HECKOJIBKHUX OCCATKOB
BHUTKOB. OTKJIOHEHHS JIEMEHTOB OPOWT, B TOM YHCIIE OTKJIOHEHHE IO (a3e, J0CTaToU-
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HO Majble, 9TOObI X MOXHO OBUIO CKOPPEKTHPOBATH NPH 33AaHHOM MPOIOIKUTEIb-
HOCTH MHTEPBAJIOB MAHEBPUPOBAHUSL.

Hccnenyemas 3agada B pasiIH4HBIX €€ BapHaHTAaX pEIIAeTCs A OONBIIOTO
YHCiIa COBPEMEHHBIX KOCMHUUECKHX allapaToB, HAIPUMED, IPH IIEPEBOJIE PE3EPBHOTO
CIYTHHKA B 33JaHHYIO MO3UINIO CITyTHUKOBOM CHCTEMBI TP OOCITY>KHBAHUH CITyTHH-
KOBBIX CHCTeM, IpH co3aanuu Formation Flying. IpukiaaHnoe 3HaueHne 3aaa4a mosy-
YHIa ¥ IPU PELICHUH MPOOJIeM, CBSI3aHHBIX C KOCMUYECKHM MYCOPOM.

[IpennoxkeH YUCICHHO-aHATUTUYECKUN alrOPUTM peEIleHUs 3ajaduu, MO3BOJIs-
IOLMH ONpeNeNaTh mapaMeTpbl HECKOIBKHX JECATKOB CBSI3aHHBIX MaHEBPOB, KOTJa
IpU KKAOM BKIIOYEHUU ABUraTelbHON ycTaHOBKH (/1Y) OAHOBpEMEHHO KOPPEKTH-
PYIOTCSL BCE DIIEMEHTHI OpOHUTHL. B OCHOBE JaHHOTO aNTOpUTMa JISKUT aHATUTHYECKOEe
pelIeHne 3a1aqu UMITyJIECHOTO Tepexona (Bpems mepenéra He 3a1aH0) Mexay Omm3-
KAMH HEKOMITJTAaHApPHBIMH OpOUTaMH.

OTnnuuTeNsHON YepTOH paccMaTpUBAEMOIO METOMA SIBIAETCS BO3MOXHOCTH
MONy4YeHHs, OJM3KOTO K ONTHMAaJbHOMY pEIICHHS 3aJadd BCTPEUH A IIHUPOKOTO
JMara3oHa OTKJIIOHEHHH OpOHUT ¢ BO3MOKHOCTBIO PEaM3alliy OOJNBIIOTO YKCIa BKITIO-
yenuii /1Y n MozpennpoBanueM e€ pabOThl Ha KaXJOM U3 TaKUX BKIIIOUYEHHH. BricTpo-
JeHcTBHE, MPOCTOTa U HAAEKHOCTH IIPEUIaracMoro ajropuTMa MO3BOJISIIOT OCyIle-
CTBUTH €ro OOPTOBYIO peanu3anuio. Bee BblIenepednucICHHBIE CBOMCTBA MO3BOJIAIOT
MPUMEHATb METOA JJId pas3/IMYHbIX BUAOB KOCMUYECKHUX allrapaToB: OT TSKEBIX Ipy-
30BbIX OO MaJIbIX, UCIIOJB3YEMBIX IIPHU CO3JaHNU CITYTHUKOBBIX CUCTEM.

HEKOTOPBIE IIYTHU PA3BBUTHS KOCMHUYECKON APTUJVIEPUA
B.A. Antynus, B.I1. lemunenko, E.H. [TnatornoB, A.A. Muponos, M.P. A6rymuH,
JLLA. ObyxoBa, C.f. KoxanoBa, M.JI. SIlHoBCcKas

B cBoux tpynax K.O. [luonkosckwuii ynensn O0NbIIOoe BHUMaHHE Pa3BUTHIO pPa-
KETHO-KOCMHUYECKOH TEXHWKH, HO OH HE MPEAIoiaraj, 4To CIeAyIOINM HOKOJICHUSIM
B XXI Bexe mpunaércs pemaTts BOIPOCH, CBSI3aHHBIE C PAa3BUTHEM KOCMHYECKOH ap-
TUIJIEPUHL.

Kocmuueckas apTuiiepusi NpUMEHSETCs Ha OpOHWTe IS CO3MaHUs HCKYC-
CTBEHHBIX JIyH — JUI 3aIMThl KOCMHYECKHX JieTaTenbHbIX annapaToB (KJIA) ot na-
3epHOT0 OPYXWUS, JUIA MIPOBEACHUS M 00eCleYeHns Pa3INYHBIX HAyYHBIX HCCIIE0Ba-
HUHA. B mepcrnekTuBe KocMHUecKas apTHIUIEPUS MOXET IMPUMEHSATBHCS JUIS 3allUThl
KJIA ot npubnmxaromuxcst 00beKTOB, U1 SKCTPEHHOH NepeOpocKky MajaoradapuTHBIX
MEIUIUHCKHUX, IPOJOBOIBCTBEHHBIX M APYIHX CHENHMAalbHBIX TIPY30B, ISl UCKYC-
CTBEHHOTO 3KCTPEHHOTO OCBEIICHMS JIOKAJIBHBIX Y4acTKOB MECTHOCTH, ISl JOOBIUU
TpyHTa, JUI1 OXpaHbl 00BEKTOB NMPHU NMPOMBIIUICHHOM OcBoeHHH JIyHBI, JuIsi Apyrux
CIEIMAIbHBIX 3371a4.

M3BecTHO, 9TO B MHUpE BEAYTCS MCCIICAOBAHHUS MAarHUTHOM IYIIKH, TAE CHAPS
(Tyms) pasroHseTcs A0 MEepPBOH M JaXke 10 BTOPOH KOCMHUYECKON CKOPOCTH, YTO CIIO-
cobcTBYyeT TpoOOI0 OpOHU TaHKa Jake OOBIYHOW MyJed OT mucTtojieTa. B ycrmoBusx
KOCMOCa 3Ta apTWUIepHst OYAeT SBIATHCS TPO3HBIM OPY)KHEM, CIOCOOHBIM BBIBOJIUTH
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n3 crpost moobie KJIIA. Ho orpoMHBIH BEC MarHUTHBIX Pa3rOHHBIX CHCTEM HE TI03BO-
JISIeT BBIBOJHTH 3TO 3aIIUTHOE OpY>KUE HA OpOUTY.

Ha ocHoBe ananm3za Hay4YHO-TEXHHUYECKOM, MATEHTHO-JIMIICH3UOHHOMN JHUTEpa-
TYpbl U pe3yJbTAaTOB 3KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN aBTOpaMHU JIOKJIana paspa-
00TaHBI HOBBIE KOHCTPYKTHBHBIC CXEMBI apTHIJUIEPHHA KOCMHYECKOTO Oa3MpOBaHUS.
[Mpenmnonaraercs, 4ro Ha opoutambHeIX KJIA apTuiuiepuiickue cUCTEMbl MOTYT pas-
MeIaThes Kak Ha 6opTy (OOpTOBast KOCMHUYECKas apTHILIEPHs), TaK U 3a ero npeaeia-
MU (BBIHOCHas KocMHYecKas apruwuiepusi). V3-3a 00pa3oBaHMs HMMIIYJIBCOB IpH
cTpensbe W Apyrux npodieM OopToBas apTWiLiepus sBisieTcss MeHee 3()(eKTHBHOH,
4yeM BBIHOCHAs. BBIHOCHYIO apTUIIIEpUIO MOKHO MPEACTaBUTh B BUJE BBIHOCHOM Tpo-
coBoii apTuiepuiickoi argopmsl (BTAIT).

KoncrpyktuBao BTAII nomkHa conepkaTh:

— UJKOCTHBIEC PAKETHbIE JBUTrATEIN MAJIOW TSATM MHOTOpPA30BOT0 MCIIOJIb30Ba-
auss OKPMTMMU) pnst SKCTCHCHBHOTO YHPABJICHUS IIPH MPHUICTUBAHUU TIEPE]
cTpenpboit u mocie e€ okoHYaHus — Ui Bo3BparieHuss BTAII B ucxomgHoe momoxe-
HHUE;

— CTBOJIBHYIO WM (M) peaKTUBHYIO CHCTEMY IIPOM3BOICTBA BEICTpPEA;

— MEXaHWYECKYI0 HHEPIMOHHO-UMITyJbCHYIO CHCTEMY, CIIOCOOCTBYIOIIYIO
YTWIN3AlMN MEXaHUYECKOW YHEPTUH OTIAuu CTBOJIA MIPU CTpenbOe u Oosee yCKOpeH-
HoMy Bo3BpaueHuo BTAII B ucxoaHoe mojoxxeHue;

—3(h(PEeKTUBHYIO CUCTEMY OXJIQXK/CHHUSI HarpeBaeMBbIX JeTaliell; CUCTeMY KOH-
TpoJist ¥ yrpasieHust paboroit BTAII npu ctpenbde ¥ MOTYaHUH B aBTOMATHUECKOM,
[10JIyaBTOMAaTUYECKOM U PYYHOM PEXUMAX;

— 3} }exTuBHY0 XKUIKOCTHYIO CHCTEMY 3aMepa W KOHTPOIS T'paBUTAINU IIPH
CTpenb0e ¢ UCIOJIB30BAHMUEM JIIEKTPOCTATHUSCKUX TOJIEH Ui 0OecriedeHUs SKCTCH-
cuBHoro ympasieHus BTAIl mnpu SKOHOMHOM M JIOCTaTOYHOM BKJIHOYEHHUH
KPIAMTMU;

— CHCTeMY YTHJIM3AIlMd MEXaHHICCKOH YHEPTHU OTAa4YH CTBOJIA IIPH CTPENbOe,
Ha OCHOBE KOTOPOIl B pyOalke OXJaXICHUS apTCTBOJIA U JPYTUX JETalsAX oOecredu-
BaeTCs BBIHYXKICHHAs KOHBEKIIHS >KUIKOTO OXJaJUTENs, a Takke paboTaeT cucrema
MOJTyYECHUS ¥ HAKOIUICHHSI AJIEKTPOIHEPTUH;

— CHCTeMY YTWIM3AaLlUU Ta30AMHAMHYECKONW CTPYH UIS CO3JaHHs JOMOJHU-
TENBHOTO IIPOTHBOMMITYJIbCA U MTOTyYSHHS AJIEKTPOIHEPTUH;

— cucteMmy TeruioBoil yrunuzauuu Bced BTAIL myist moiayyeHus: AOMOJHUTENb-
HOM 3JIEKTPOIHEPT M.

B kadecTBe MeTaTENFHOIO BEMIECTBA IMPEIIONIAraeTCsl UCIOIb30BaHUE OOpPTO-
BOTO >KHJIKOTO YTJIEBOJIOPOJAHOTO TOPIOYETO C 00ECIeYeHHEM 3IEKTPOB3PhIBA HITH TO-
PIOYET0 M OKHCIHTEISI — TP «PAKETHOM» CHOCO0€ CTPENbObl. DINEeKTPOCTaTHIECKHE
OJIST BO3MOXKHO MPUMEHSTH TaKKe W JUIS MHTCHCH(DHUKAMY TEILIOOTIAYH K YKHIKOMY
YTIICBOJOPOAHOMY TOPIOYEMY B pyOarIke OXIaxIeHHs.

ITo cyTn, KOCMHIUYECKas apTHITIEPUs] — 3TO MEPCIEKTUBHAs KHUIKOCTHAS (Tazo-
Bas) apTHIUICPHS, T/Ie AJISl OXJIAXKICHHS CTBOJIA M IeTallel, a TakXKe JUII MPOU3BOICTBA
BBICTpEJIa IPUMEHSETCS )KUIKOE WM ra3000pa3Hoe YIIeBOJOPOIHOE OOPTOBOE TOPIO-
gyee. B cocTaB KOCMHUYECKOW apTHIJIEpHUHU TAaKXKe MOTYT BXOIWTh M KOCMHYECKHE MU-
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HbI, ¥ CHCTEMbI OYHUCTKH OT OPOMTAIILHOTO MyCOpa JBOHHOTO Ha3HAYEHHUs, KOHCTPYK-
THUBHBIE CXEMbI KOTOPBIX OYIyT MOKa3aHbl B JOKJIaje. [[piMEHeHHe pe3ysibTaToB UC-
cJeoBaHUN M Pa3pabOTOK MOBBICUT 0€30MAaCHOCTh, HAAEKHOCTD, dPPEKTUBHOCTh H
KOHOMHYHOCTh OTEUECTBEHHBIX KOCMUYECKHX OPOUTANBHBIX M [UIAHETHBIX TEXHOCHU-
ctem XXI Bexka.

HNCCIEJOBAHUME BO3SMOKHOCTHU CO3JIAHUSA
BEPHBEPHOI'O SJIEKTPOPAKETHOTI'O IBUT'ATEJISI
B.E. baiiranues, E.A. Tymakos, A.W. 6parumos, /I.B. Korresnes

M3BectHb! cnepyromue pakeTHsle asuratenu (PJ]): >KUAKOCTHBIM pakeTHBIH
nmeuratens (JKPJl) — XUMHYecKiii pakeTHBIN JBHUTATENb, UCIIONB3YIOMNI B KadecTBe
PAaKETHOTO TOIUIMBA JKUAKOCTH, B TOM YHCIIE CKM)KEHHBIE Ia3bl; PAKETHBIN IBUraTellb
tBepnoro tormuBa (PITT) — pakeTHBIH IBUTaTEIh, NCIONB3YIOMINI B Ka4eCTBE TOTI-
JMBa MOpOXa TOPIOYEr0 M OKUCIUTEINS; THOPUAHBIA pakeTHBIA apuratens (I'PL) —
XUMHYECKHH PaKETHBII ABUraTeNb, HCIOIb3YIOMUIl KOMIIOHEHTB PAKETHOTO TOILUINBA
B Pa3HBIX arperaTHbBIX COCTOSIHUAX (KMJIKOM U TBEpPAOM). B TBepIOM COCTOSIHUU MO-
I'YyT HaXOJUTHCS KaK OKUCIUTEINb, Tak U ropiodee. CyTh paboTsl naHHBIX P/l 3akmroua-
eTcsl B IOJYYEHHUU BBICOKOTEMIEPATYpHBIX NPOJIYKTOB CTOpaHHs (MM TNPOIYKTOB
pasnoKeHus).

OcCo0OeHHOCTBIO BEPHBEPHBIX JIBUraTelei SIBISETCS Majblii pacxoa pabodero
TeNa, B pOJIM KOTOPOTO BRICTYIAET I'a3 MOJ] BBICOKUM JaBICHUEM.

Bo Bcex gBUraTensax UCIONB3YIOTCS BBICOKOTEMIEPATYPHbIE IPOMYKTHI Cropa-
HHSI, KOTOPBIE U3 COIIIA ABUTATEIS BEIOPACHIBAIOTCS] HAPYXKY.

B snexrpuueckux paketHsx jnBurarenix (OPJl) B kauecTBe MCTOYHMKA HHEP-
THH JUIS CO3JaHUs TSATH HCIIONB3yeTcs 3JIEKTpHYecTBO. B 3aBHcHMOCTH OT crocoba
peoOpa3oBaHMs JIIEKTPHUECKON SHEPTUH B KHMHETHYECKYIO SHEPIUI0 PEeaKTHBHON
CTpYH, pa3iuuaroT sjiekrporepmuueckue PJI, snekrpocratndeckue (noHuseie) P/l u
anexTpomMaruutHsie PJ1.

N3Becren P/l neraTenbHBIX anmapaTtoB, KOTOPBIA BKJIIOUYAET MOJAady B KaMepy
MOTJIOUIeHHsI Ta3000pa3HOro pabouero Tena, HarpeB pabodero Tena 3a CUéT Ja3epHOTO
W3TY4EHHUs, Co3AaHue PeakTHBHOM TATU. CyIIeCTBEHHBIM HETOCTATKOM OIHMCAHHOTO
P]I sBnsietcs Huskoe 3HaueHue KIIJ] mepemaym sHeprum OT Ja3epHOrO MCTOYHUKA K
pabouemy teny (He 6onee 20 %).

Paccmotpen crnoco6 nsrotoBienus u pabora P/l Ha ocHOBe cleAyrOIUX Npe-
craBieHuid. Pabodee Teno (KMAKOCTDH) MONAETCS yepe3 MOPUCTYIO BCTaBKY B Kamepy
CropaHus C MOMOUIBIO IIeCTepEHUATOro Hacoca. [Ipyu TedeHuu )KUIKOCTH Yepe3 IopH-
CTYIO BCTaBKY, )KUAKOCTb IPUHIMAET TEMIIEPATYPY STONH BCTABKU U MOXKET €€ MPEBHI-
CUTb IIPU ONPEAEIEHHBIX YCIOBHUAX. DTUMHU YCIOBUAMH SIBJIIOTCS Manas IOPUCTOCTh
BctaBkH (Menbie 0,05). IIpomecc mpoTtekaet B ABa 3Tana. Ha mepBom 3Tame XuIKocTh
MpeBpamaeTcs B map, KOTOPBIH 3aTeM HarpeBaeTcs 10 TeMIEpaTypsl HOPHCTOW BCTAB-
K ¥ MOKET MPEBBICUTH €€; B KaUeCTBE MOPHUCTONH BCTAaBKM MOYKHO HCIIOJIB30BATH I10-
pHUCTBIE MaTepHajbl, N3TOTOBJICHHBIE M3 METaila, MMEIONIET0 TeMIepaTypy IUIaBie-
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HUS B MHTEPBAJIEC OT TEMIIEPATYphI IJIABICHHS MEOU O TEMIEPaTyphbl IIaBICHUS
Bosbdpama. [ToaBo SHEPTHHU Ha MPEBPAIEHUE KUIAKOCTH B TIAp M €T0 MEePETpPeB OCY-
mectBisiercst ycranoBkoi TBY. KITJI atux yctaHoBoK gocturaer 95 %.

B kadecTBe TEINIOHOCHTENA KeNAaTeIHHO NPUMEHEHNE KUIKOCTH HearpecCHB-
HOW m HeTokcmuHOU. K mopmcroif BcTaBKe HEOOXOAMMO IMOJBOAUTH TeIUIa CTONBKO,
YTOOBI MPOXOMASAIIMIA Yepe3 He€ TEIIOHOCHTENIh HE MO3BOJIST 3TOW BCTABKE paciuia-
BUThCA. Ha BbIXOJle U3 MOPUCTON BCTaBKU TeMIIEpaTypa TEIUIOHOCUTENST MOXKET 3Ha-
YUTEIBHO MPEBHIIATh TEMIICPATYPy IUTABICHUS STOH BCTABKH, MPUUEM caMa BCTaBKa
OyZeT ocTaBaThCs IIEJIOCTHOM.

Takum o0pazom, B KaMepe CropaHus padodee TelIo UMeeT TeMIepaTypy, HeoO-
XOJMMYIO T oOecrieueHus TpeOyembIx mapameTpos P/I.

IMPOI'PAMMHO-AIIIMAPATHBII KOMIIJIEKC MOJEJIMPOBAHUSA
PAJUODJEKTPOHHBIX TH®OKOMMYHUKAIIMOHHbLIX CUCTEM
A.®. Hanees, A.4. UBanuenko, JI.P. Paxumos, P.P. 3ynbxapHeen

BHenpenre MH)OKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH SIBIISIETCS HEOOXOIMMBIM
YCJIOBHEM NOBBILICHUsS 3((GEKTHBHOCTH PaJHOdJICKTPOHHBIX HH()OKOMMYHHKAIHOH-
HBIX CHCTEM, NIPUMEHSEMBIX JUIsl YIPaBJICHNS BO3AYIIHBIM JBIDKeHHEM. X pa3BuTHe
TpeOyeT HCIOJIb30BaHUSI COBPEMEHHOTO MHCTPYMEHTapus 10 MOZAEIMPOBAHUIO, pas-
paboTKe ¥ MPOTOTUIMPOBAHUIO PaJHOAJIEKTPOHHBIX CHCTEM M OTKPBIBAET HOBBIE BO3-
MOYKHOCTH IO CO3aHHIO CIIeUHATM3UPOBAHHBIX UHOOKOMMYHHKAI[HOHHBIX KOMILICK-
COB.

[Iporpammuo-ammapatablii komiieke (ITAK) MomennpoBaHus pagrodIeKTPOH-
HBIX MH(OKOMMYHHKAIIMOHHBIX CHCTEM IIpEIJIaraeTcsi CTPOMTh Ha 0a3e TEXHOJIOTHH
porpamMmMHo-orpeaesemMbix paguocucteM (Software Define Radio systems — SDR),
YTO MO3BOJINT 0OECTIEUNTH BHICOKYIO HH()OPMALMOHHYIO O€3011aCHOCTh KOMIUIEKCa, He
MOTEPSIB IIPH 3TOM B OBICTPOACHCTBUM U PEKOH(DUTYPUPYEMOCTH.

OCHOBHBIMH LIEJISIMH JJaHHOTO UCCJICIOBaHMUS SIBIISTIOTCS:

— pa3paboTka KOHIEMIMH IOCTPOCHHS W Pa3BUTHS, JTAIOB pPa3BEPTHIBAHUS
ITAK;

— onpenenenne ocHOBHBIX (QyHkuMdA [TAK m pazpaboTka apXUTEKTypbl KOM-
IUIEKCa;

— paspabotka 0600mEnHOM cTpykTypsl [IAK MomennpoBaHUS pagrod3IeKTPOH-
HBIX HTH)OKOMMYHHKAIIHOHHBIX CHCTEM;

— BBIOOp NPOTPaMMHO-ANIAPATHBIX CPEJICTB W aHAIU3 IIeJIECO00Pa3HOCTH HX
npumenennst B [TAK, npeaHasHaueHHBIH AJs1 MOJEIMPOBAHMS PaANOIEKTPOHHBIX
NH()OKOMMYHHKAIMOHHBIX CHCTEM;

— npopaboTka Borpoca 1o obecrieueHnto HaaéxHocTH padboTel [TAK, oGecre-
YEeHHE MOMEXOYCTOWYHMBOCTH BCEH CHUCTEMbI MICHTH(UKAIIMN M OMO3HABAHHS U T10]-
OopKa COBPEMEHHO CHCTEMBI YITPaBJICHHS aHTEHHAMH PaJXOJIOKAIIMOHHON CTaHIIUH;
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— pa3pabotka mporotuna I[TAK monmenupoBaHus pagrodIeKTPOHHBIX HH(GO-
KOMMYHHUKAIIHOHHBIX CHCTEM, MPEeIHA3HAUYEHHOTO IS CHCTEMBl WIACHTU(GHUKAINH
OIIO3HABAHMSI.

HeoOxonuMeiM ycoBueM co3manus ruOkux coBpeMeHHBIX [TAK monemiposa-
HUS PagHOdJIEKTPOHHBIX WHPOKOMMYHHUKAIIMOHHBIX CHUCTEM, NpeAHA3HAUYCHHBIX IS
UICHTU(HKAIIMKA U OMO3HABAaHUS OOBEKTOB, MPEIIONAracTCsl BKIIFOUCHHUE HOBBIX JIH-
HUHN ONO3HAaBaHUs, peau3allii HOBBIX MPUHIUIIOB OTIO3HABAHMS U MHTErPalluU C HO-
BBIMH KJIACCAMHU CHCTEM, B YaCTHOCTH C CHCTEMaMH MH(pOpPMAIMOHHOro oOMeHa. Pe-
IICHUE JAHHBIX 3a7a4 HAKJIAJbIBACT Ps TPCOOBAHUIA K MOJCIHPYIONIEMY KOMILICKCY,
B YAaCTHOCTH:

— IPOrpaMMHOE MOJICTUPOBAHUEC OCHOBHBIX (DYHKIUI CUCTEMBI,

— ¢u3muecKoe, MPOrpaMMHO-AINMApaTHOS MOJICIUPOBAaHHE paxno HHTephein-
COB, B3aUMOJICHCTBUS CPEICTB CUCTEMBI C YUETOM BJIUSHHSA KOMIUIEKCA IIOMEX;

— BO3MOXXHOCTb CONPSKEHUS C pealbHbIMU CPEICTBAMU CUCTEMBI,

— OTKPBITOCTH CUCTEMBI K (DYHKIIHOHAFHOMY HapaIliBaHUIO;

— OTKPBITOCTh CUCTEMBI K HApAIMBAHUIO alMapaTHBIX CPEACTB U BO3MOXKHO-
CTBIO (PM3UYECKOM CHHXPOHHU3AIMH arlapaTHbIX MOYJIEH;

— OTKPBITOCTb CUCTEMBI K MCITOJIb30BAHUIO IPOTPAMMHBIX CPEACTB,

— Uepapxuueckas ypOBHEBasi CTPYKTypa OpraHH3alliH, MOMYCKaoIas caMo-
CTOSATEIBLHYIO Pa3pabOTKy, OTPAOOTKY M HCIOJb30BaHUEC (DYHKIIMOHANA OTACIBHBIX
YPOBHEH CUCTEMBI;

— BO3MOYKHOCTh COIPSDKEHUS CO CPEJICTBAMHU CKBO3HOTO MPOEKTUPOBAHUS U CO-
3/1aHUS IPOrPaMMHO-OIIPENETIEMBIX U MUKPOSJIEKTPOHHBIX MOJYJIEH U CPEACTB.

Mogenupyronmil KOMIJIEKC KakK LIEJIOCTHas CUCTEMa NPEICTaBICH Ha YETBIPEX
CHUCTEMHBIX IUIOCKOCTSX: (DYHKIIMOHAIBHOH, IPOTPaMMHOMN, alllapaTHOH IHIOCKOCTAX
1 TUTOCKOCTBIO (pM3mdecKkux KaHaoB. KiFoueBBIM TpeOOBaHHEM B paMKaxX KOHIICTIITUH
MOCTPOEHHUS U Pa3BUTUSI MOJEIHUPYIOIIET0 KOMIUIEKCA SIBISIETCSI OTKPBITOCTh K pa3BU-
TUIO U HapauuBaHuio. IIpy 3TOM OCHOBHBIE 3Tambl Pa3BEPTHIBAHUS MOJIEIHPYIOLIETO
KOMIUIEKCa CBSI3aHbI C dTalaMu OTPaOOTKM CHUCTEMHBIX 3ajad MO CHCTEME OIO03HaBa-
HUS Ha 1oJe 6o4.

K BOITPOCY UCIIOJIb30OBAHMUS 3D-JIABEPHBIX JIOKATOPOB
HA BOPTY KOCMHNUYECKHUX AIIITAPATOB, COBEPIIAIOIINUX MOJIETHI
K HEKOOIIEPUPYEMbBIM KOCMHNYECKUM OBBEKTAM
B.H. Boposenko, B.M. Bumnaskos, B.I1. Jlebenenko

3D-nazepublii j0KaTOp OJylaronmapsi TPEXMEPHOCTH M BBICOKOJETAIBHOCTH
CHhEMOK, a TaKXKE BBHICOKOMY CHEKTpaJbHOMY, ()a30BOMY M IPOCTPAHCTBEHHOMY pa3-
PELICHUIO MO3BOJIAET pelaTh B COCTaBe OOPTOBOIO KOMIUIEKCA aIlapaTypbl KOCMUye-
ckoro anmapara (KA) crenyromnue 3amaun:

— commxenne KA ¢ Hekoonepupyembimu kocmudeckumu oosextamu (HKO) ¢
YIIy4IIEHHOW TOYHOCTBIO OIpPEAENICHHs OTHOCUTEIBHOM NaNbHOCTH M CKOPOCTH 00B-
eKTa;
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— IUCTaHIIMOHHOE ONpPEEIICHNE TEOMETPUIECKUX CBOMCTB M CTPYKTYpPHI IIO-
BEPXHOCTH HEOECHOTO Tela;

— MIPELU3HOHHAS BBICOTOMETPHS AJIsl ONTUMH3AINH MECTa ITOCAJKH Ha Hebec-
HOE TEJIO WM NIPH TONIETE TI0 €ro OpowuTe;

— JE€TAIbHBIA TPEXMEPHBIM MOHUTOPUHI PE3YJIBTATOB YAAPHOTO BO3ACHCTBUS
Ha acTepOu;

— OECKOHTAKTHOE JIa3epHO-CIIEKTPOCKONMYECKOE HCCIIEA0BaHNE BEIECTBA
HeOEeCHOrO Tea 1 ero COOCTBEHHOW aTMoc(epsl, a TaKXKe psa APYTHUX 3aaad.

PaccmotpeHo penieHre BonpocoB TouHoro conmmxenus KA ¢ Hekoonepupye-
MBIMH KOCMHUYECKMMHU 00bEKTaMU — HaIPUMEp, C aCTEPOUIaMH, CONMKAIOIIUMHUCS C
3emieit (AC3), komeTaMu M IpyrUMH HEOECHBIMH TeJlaMHM, a TaKKe ¢ (parMeHTaMu
HepaboTaromux KA. IognéT x atum HKO ¢ nensio ux uccnenoBanus ¢ 6IM3KOTO pac-
CTOSTHHS HJTH CTHIKOBKH/TIOCA/IKN OCJIOKHSIETCSI OONBIIMMH OIIMOKaMH 3HaHUS Ha Oop-
1y KA mapamerpoB nBmxkeHus orHocuteabHo HKO, B OCHOBHOM CBSI3aHHBIMH C T10-
TpemHOCTAME U3MepeHuil napamerpoB opoutsl HKO (cotHM — ThICSYM KM 1 Ooiee)
Ha3eMHBIMH CPEACTBAMHU HAOIIOICHHS.

OtcytctBre Ha 60pTy KA BBICOKOTOUHOTO M3MepuTens pacctosuus 1o HKO
(MM OTHOCHUTEIBHOM CKOPOCTH) IPUBOIUT K allPHOPHOI HEONPEAEIEHHOCTH 110 Aajb-
HOCTH JUIsl BBITOJTHEHUsI CONMIKEHHS, @ 3HAUUT, U K BO3MOXKHBIM M3JIMIIHUM 3aTparam
TOIUIMBA Ha omeparuu noéra u nocaaxku Ha HKO.

C nenpio ONTHUMH3ALUHU COMMKEHHS B COCTAB ammapaTypbl H3MEPHTEIbHOTO
komiuiekca KA npenoskeHo BKIIOYUTE HE TOJIBKO ONTUYECKUH MEeICHraTop BUIUMOTO
Jara3oHa, HO M aKTUBHBIN (J1a3epHbIi) 3D-mokaTop, KOTOPhIH Ha OONIBIINX NaTbHO-
CTSIX paboTaeT B pe)XXKUMe JaIbHOMEPa M H3MEPUTENsI paiualbHOW CKOPOCTH, a Ha Ma-
JBIX (HECKOJIBKO KMIIOMETPOB M OJIMDKE) PACCTOSHHAX MTO3BOJISICT MOTYy4aTh ACTaTbHbIH
TPEXMEPHBIN «TOpPTPEeT» 00BEeKTa HccienoBaHuid. [lpn 3TOM pemaroTcs BOIPOCH!
commkenus KA ¢ HKO mocrne BeIBeieHUS Ha ero OpOuTYy.

Jns pasnaMuHBIX XapaKTePUCTHYECKHX CKOpocTed V,, OTHOCHTENHLHOro
COMMKEHUS TPOBECHBI pacu€Thl HEOOX0MuMbIX 3arpar torutuBa JKPJ] mpu cOmmxe-
uHud U «pukcarumy KA Boausun HKO kak myist ciiydast OTCYTCTBUS JTa3epHOTO JIOKATO-
pa Ha 60opTy KA, Tak 1 npu HUCHOIH30BAaHUH BEICOKOTOYHOTO JIA3€PHOT0 AaJbHOMEpA.

VYaenbHblil KOA(GGUIMEHT Macchl 3aTPaYMBAEMOTr0 TOIUIMBA JJIsl CONMKEHUsI
ompezessicst o ¢opmyse 1[HonKoBckoro, riae MPUHUMANIOCh TOIUIMBO «KEPOCHH-
KHCJIOPOI» C YAEIbHBIM UMITyJIbcoM 350 c. AHanu3 npoBeJieH JUIsl pa3iIndHbIX Ja3ep-
HBIX JIOKaTOpoB Ha cieaytouiue ganbHocTd: 30 kM, 100 km 1 300 kM. [losnHas macca
KA 6e3 nazepHoro gampHOMepa IpuHUMaIack paBHOH 800 Kr.

PesynbraThl pacuéToB Mokasanu, 9TO NMPUMEHEHHE Ha OOPTY MPELH3HOHHOTO
JIA3€PHOTO JanbHOMEpa MO3BOIUT CHU3UTH 3aTPaThl PAKETHOTO TOILUIMBA HA ONepaluu
noanéra, commkenus, MmaHeBpoB u nocaiaku Ha HKO na 10-15 % mo cpaBHeHuio c
HCTIOJIb30BaHUEM KaHaJla ONITHYECKOTO MEeJIEHTaTopa.

AKTyaJbHBIM B HACTOAIIECE BPEMS SBISETCA CO3JaHNE M 3aITyCK aBTOMAaTHYE-
cknx KA ¢ HeoOX0AMMBIM KOMITJIEKCOM ammapaTypsl sl U3YdeHUsT COMMKAIONTUXCS C
3emutel actepouioB U KomeT. lIpemmaraeTcst co3ganue g TaKUX MUCCUH GOPTOBOTO
MHOTO()YHKIIHOHAJIBHOTO ONTHKO-JIEKTPOHHOTO JIa3epHOT0 KOMIUIEKCa, KOTOPBIH
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pean3yeT BBHIIOJIHEHUE LEJNOro psiga GyHKIUH Ha PasIMYHBIX CTaIHAX IOIETA, IO~
cagku Ha HKO mm actepoun, AMCTAaHIMOHHOTO M KOHTaKTHOTO HCCIICIOBaHUS €To
cBoifcTB. Bee ykasaHHBIE (YHKIUHM BO3MOYKHO PEalU30BaTh B AMHOM JIa3€PHOM IIpH-
OOpHOM KOMILIEKCE.

OYUCTKA HU3KHUX OKOJIO3EMHBIX OPBUT OT OBBEKTOB
KPYITHOI'O KOCMHAYECKOI'O MYCOPA
H.M. [Ipons, I1.T". Xoponbsckuii, JI.I'. yoosuk, A.B. [Tamkos

CymiecTByomas Ha CEroJHALIHNHN eHb Mpo0ieMa 3arps3HeHNs] OKOJIO3EMHOTO
MPOCTPAHCTBA MEJIKUM M KPYMHBIM KocMuueckuM mycopoM (KM), co3patomiast peans-
HYIO OIIACHOCTH ISl padOTAaIOMKX TaM KocMudecknx ammaparoB (KA) n kocMudecknx
CTaHIMH, YCIOXKHSIET BBIIIOJIHCHNE KOCMUYECKUX HMCCIECIOBAHUM, a B OymymeM BooO-
IIIe MOXET CleNlaTh MX HEeBO3MOXHBIMU. OcoOeHHO omacHbI KpymHble (pakmmun KM,
MOCKOJIBbKY SBIISIFOTCS] ITOTCHIMAIBHBIM UCTOYHUKOM JUIS TIOPOKICHNSI HOBBIX KOCMHU-
yecknx 00bpekToB (KO). B cBs31 ¢ 3THM 3a7a4a OYHUCTKN OKOJIO3EMHBIX OPOUT OT KOC-
MHYECKOTO MYyCOpa CTaHOBHUTCSI Bce OoJiee akTyainbHOH. HeoOXonanmbIM ycioBueM eé
peLIeHust SBISIETCSI YBOA B IJIOTHBIE CJIOW aTMocgepbl WM Ha OPOUTHI 3aXOPOHEHHMS
BBIIIEANINX U3 CTPOSI WIM 3aKOHYHMBIIMX CPOK aKTUBHOrO cymecTBoBaHUs KA u
kpynHbix KO ¢ Hu3kux okonozemHbix (HOO) u reocranmonapusix (I'CO) opbut, kak
HanOoJiee 3KCIIyaTUPYEMBIX, a MO3TOMY Haubojee 3acopeHHBIX. [Ipu 3ToM Tarke
npeanoiaraercs U obs3arenbHas ounctka HOO u I'CO ot menkoit ppakuun KM.

Jns ynaneHusi ¢ HU3KHX OKOJIO3EMHBIX OpOHT OOBEKTOB KPYIHOTO KOCMHYE-
CKOTO MYCOpa pacCMaTpHBaeTCsi IMpHUMEHEeHue crenuansHoro KA — kocMmmdeckoro
TpaNbIINKa, paHee MPEeUIOKEHHOTO aBTOpaMu Uil cOopa u ynaneHust meiakoro KM.
Taxoit KA ¢ anekTpopakeTHOH ABUTaTeIbHOHN ycTaHoBKoW (OP/Y) Ha 60pTy U HONBIM
cepryecknM yCTPOHCTBOM JUIsl ylaBIuBaHUS Menkux yactu KM B nponecce mraT-
HOHM paboThI CHeUaIbHBIM MaHEBPOM JIOJDKEH 3aXBaTUTh HeyHKIMOHHUpYIomuii KA
i kpynHelid KO u cTONKHYTH €ro ¢ opOUTHl TaKUM 00pa3oM, 4TO BIIOCIIEJCTBUH OH
CTOpHT, BOIJI B IUIOTHBIE clion atMocdepsl. [Ipu aToM ycTpoHCTBO, yiaBiHBarolee
Mmenkue yacTuisl KM, IOMHMO CBOErO OCHOBHOT'O Ha3HAa4YeHUs! OYAET MCIOIb30BaTHCS
B Ka4ecTBE KOCMUYECKOTO TOPMO3a. 3aIlyCK KOCMUYECKOT0 TPANIbIIIMKA Ha TpeOyeMyto
opOuTy OCyIIecTBIsIeTCS MO0 ¢ MOMOIIBIO PA3TOHHOTO OOKa MyTEM JOBBIBEICHUS C
MIPOMEKYTOYHON OpOUTHI, THOO HEMOCPEICTBEHHO pakeToii-HocuteneM (PH) ¢ 3emmm.

Paccmotpen BbIOOp KpHUTEpHs ONTUMH3ALMK TIPH MPOEKTUPOBAHMU JIAHHBIX
KA, cocraBa TpebOBaHMI K HUM, METOJIOJIOTHH NPOEKTHpOoBaHus 1eneBbix KO, Tunos
UCIIOJIB3YEMBIX IEKTPOPAKETHBIX ABUraTene, npeamnonaraeMeix PH, ocHOBHBIX cxem
NoJETa ¥ passIMuHbIX BApHAHTOB 00JHMKa Hcosb3yeMoro KA. OueHeHsl ero TakTHKO-
TEXHUYECKHE XapaKTEPUCTUKU.

Ha mpumepe ymanenns nocnegamux cryneHeit PH «{ukinon-3», koTOpsIe co-
CTaBIAIOT OoubIIyIo 9acTh cpean KO ykpanHCKOH TPYIITUPOBKH, MOAJESKAIINX yAa-
JIEHUIO, TOKa3aHO, 4TO HanOoJiee d(PPEKTUBHBIM IS OUUCTKH OKOJIO3EMHBIX OpPOHT
SBIISICTCA NPUMEHEHHE COOTBeTCTByommMX KA, paccuMTaHHBIX Ha yBOJA B IUIOTHBIC
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ciou atMocdepnl ogHoro KO 1 BBIBOAUMBIX TpymiaMy B ogHoM Tycke PH. JIns paGo-
161 DPJIY pexkoMeHIyeTCs UCTIONb30BaTh CTAIMOHAPHBINA TIa3MEHHBIN JIBUTATENb TH-
na CIT/I-100. B xadectBe cpenctB BeiBeaeHUs 3THX KA 1memecoobpa3no BeiOpats PH
«JlHetp», TOCKOIBKY OHA SBISIETCS AABHO DKCILTYaTHPYEMOH OTEUECTBEHHON KOHBEP-
cuonHoi PH, uto yzmemesmnser e€ gppaxr.

OPTAHUBAIIUA CBA3AHHBIX KOCMHUYECKHUX CUCTEM
N3 MAJIBIX KOCMHUUYECKUX AIIITAPATOB U TPAHCIIOPTHOI'O
SHEPTETUYECKOI'O MOAY.JISI C SIIEPHOMN
SHEPITETHYECKOM YCTAHOBKOM
A.A. bapa6anos, C.I'. Pe6pos, B.I1. [Taruenko, K.M. [Tnaxanze, B.K. Cricoes,
A.B. Cemenkus, C.B. fdauyp

B Hacrosimee BpeMs HaOM0gaeTCst BO3POXKICHNE KOCMIYECKON sIIEpHOH 3HEP-
TeTHKH: JUIS PEIICHHs SHEProéMKHX 3a/ad, Kak Ha OKOJO3€MHOW opOuTe, Tak W B
JaTbHEM KOCMOCE TPEOYIOTCS MOIIHBIE SHEPro-IABHIATEIILHBIE CUCTEMBI, OCHOBY KO-
TOPBIX COCTABAT sAIECpHBIC 3HEepreTudeckue ycraHoBku (S19Y). B mrone 2010 r. BbIILIO
pacnopsbxenue llpesunenta Poccun B moamep)kKy HpPOEKTa KOCMHYECKOI'O TpaHC-
MOpPTHO-3HepreTnyeckoro mMonyiast (TOM) Ha ocHoBe SIOY MeraBaTTHOro Kiacca.
OnbITHBIN 00Opazen SIDY MeraBaTTHOTO Kiacca, NpeiHa3HaYeHHOM Il KOCMUYECKHX
skcneauiuii, nogsurcs B Poccun B 2017-2018 rr.

PazpabarsiBaembiii Moayns TOM-SIDY co cBOMMHM YHHKaJIbHBIMH XapaKTepH-
CTHKaMH T03BOJISIET IJIAHUPOBATh MHOTOYPOBHEBOE M IIMPOKOMACIITAOHOE HCIIONb-
30BaHUE B KOCMHYECKHX HCCICJOBAHUSAX.

PaccMoTpeHa BO3MOXKHOCTH HCIIONB30BaHMs Moayist TOM it opraHu3anuu
CBSI3aHHBIX KOCMHYECKHX CHCTEM «MOIyib TOM — na3epHbI KaHall Iepefadn WH-
¢dopmarmu u sHeprun (JIMUKIID) — mansiii kocMudeckuit anmapat (MKA)».

Baxneiimield TeHIEHIMEH B 00NACTH Pa3BUTHS COBPEMEHHON KOCMHYECKOM
TEeXHUKH SABISIETCS MUHHMATIOPHU3aLKs BCeX €€ KOMIIOHEHTOB U cucteM. OJTHIM M3 mep-
CHEKTHBHBIX HaIpaBJICHHUIl SBISETCS MOCTPOEHHE pacmpenenéHHoi cucteMbl MKA,
BBITIOJIHAOIIEH (YHKIMM OJHOrO KpymHoro kocmudeckoro ammnapara (KA). Takue
MKA ™MoryT ObITh dJIeMEHTaMU TJI00aIbHBIX aJalTUBHBIX BBICOKOTEXHOJIOTHYHBIX
KOCMHYECKHX CeTel Pa3IMuyHOro Ha3HaueHHs (CBA3M U Iepeady JaHHbIX, HABUTAllUH,
pacIpeielIeHHbIX aHTeHHBIX ceTel U Jp.).

Coznanne moxynss TOM mozBoisier pa3paboTaTh HMPOEKTHl PACHPEIEIICHHBIX
CIYTHUKOBBIX CHUCTEM HOBOrO THUIA. B Takux mpoekTax MpeAarnoyaraercs COo3JaHue
TPEXCBA3HBIX KOMIOHEHT: Moayins TOM, JIMUKIID, ycraHOBIEHHBIM Ha MOJyne
TOM u MKA.

[Ipennoxxenune no ucnonszoBanuo JIMUKIID ams moctpoeHus ymnpasiseMont
CBSI3aHHOW KOCMHMYECKOH CTPYKTYpHI «Moxyns TOM-MKA» npeamonaraet moctpoe-
HHUE CJIO0KHBIX CBSI3aHHBIX KOCMHUYECKUX CIYTHHKOBBIX CHCTEM IS HAYYHBIX W HpPaK-
TUYECKUX IPUMEHEHUMN.
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O BOBMOXHOCTH ITOCTPOEHU
CBEPXCBETOBO# CUCTEMBI CBSI3U B KOCMOCE
AM. T'ueBko A.U., C.H. ComnoBos, B.A. fxnymkeBuu

IompITKHN pa3pemmnTs mapanokc DifHmTeliHa-Ilomomsckoro-Po3ena mokasanmy,
9YTO BO3MOXHA peayu3alisi CBEpXCBETOBOM Nepefadydl CUTHaJOB, OCHOBaHHAs Ha Iie-
peIyTaHHBIX KBAaHTOBBIX COCTOSIHUAX. BMecTe ¢ TeM, BOpoc 0 BO3MOXKHOCTHU Hepesa-
Y1 HH)OPMAIMU CO CBEPXCBETOBOH CKOPOCTBIO OCTAeTCsl OTKPBHITBIM. 110 MHEHHIO
Gonbliel yacT yu€HbIX, IOCTPOEHHE CUCTEMBI CBEPXCBETOBOM CBSI3U B COBPEMEHHBIX
YCIOBHUAX HEBO3MOXHO, XOTS IPAKTUYECKOE 3HAUEHUE MOJOOHON CUCTEMBI [l Jalb-
HEeHIero 0CBOEHUsI KOCMHUYECKOTO MPOCTPAHCTBA TPYAHO MepeoleHUTh. OTMEUeHHbIE
00CTOATENBCTBA ONPENEIIOT HEOOXOAUMOCTD MPOBEPKH CKOPOCTH PACTIPOCTPAHEHHS
Y JPYTUX KBAHTOBBIX SIBJICHHUH, K KOTOPBIM OTHOCUTCS U SIBJICHHE UHTEP(EPECHIIUH.

W3BecTHO siBIeHNE OAHO(POTOHHON MHTEP(EPEHINH, B KOTOPOM (DOTOH, SIBIISI-
ACh YacTUIEH, KOTOpas MPOXOAMUT TOIBKO MO OJHOMY M3 HECKOJIBKHX BO3MOXHBIX
MyTeH, TP MHOTOKPAaTHOM HMOBTOPEHUH M3IYYEHHS OTJACIbHBIMU (JOTOHAMH JaéT UH-
TepdepeHIMOHHYI0 KapTuHy. OTCIo[Ia ClIeAyeT, YTO €CTh KaKoi-TO BUJ BO3JEHCTBUS
Ha caM (OTOH WU JApyrue (HOTOHBI, C MOMOIIBI0 KOTOPOro (POTOH «OMpEeAeIsieT, OT-
KPBIT WM 3aKPBIT IyTh. TakuMm 00pa3oM, BaXKHBIM JUIsi 00pa30BaHus HHTEpHEpEeHIIH-
OHHOM KapTHHBI SIBISIETCS HE HENPEPBHIBHOCTH MOTOKA ()OTOHOB, & OTKPHITOCTh He-
CKOJIBKUX ITyTEH, 10 KOTOPBIM OH MOKET IPOMUTH.

ITosToMy [Tt peanu3aliii CUTYaIlH, B KOTOPOH BCeraa HEKOTOpPOe BpeMs BTO-
POH IIyTh BO3MOXKHOTO TIPOXOXKAEHUS (POTOHA OyAET OTKPHIT, HO HU OJWH U3 (POTOHOB
HE yCHEeT 3TOT MyTh MPOITH, NpeAaraeTcs CIeayromas cxeMa NIpoBeIeHHs dKCIIEpU-
MEHTA.

Jlyu nmazepa paszuensercsl NONyNpO3padHbIM 3€pKaloOM Ha JBE YacTH, KOTOpHIE
CBOJISITCSL Ha DKpaHe, 00pa3ysi MHTep(EepeHIMOHHYIO KapTHHY. B omHol u3 uacrteit
obpa3zyeTcs MeTs, U IPOXOKAEHHUS KOTOpOH cBeTy TpedyeTcs HekoTopoe Bpems. B
OCHOBAHUU METIN PACHOIararTcs Ha OTHOCUTENHFHO MaJIOM PacCTOSIHUU B CPAaBHEHUU
¢ JUIMHOM NeTJIN J[Ba MpephIBaTeNs Jy4a cBera (Hampumep, stueiiku Keppa). Ilpousso-
JUTCS TPAKTHYECKH OJHOBPEMEHHOE MpephIBaHUE JTyda Ha BXOJE CBETa M BBIXOE U3
nernu. lIpepbiBaHMe NPOBOAUTCS C TAaKOW YAacCTOTOW, YTO KaKoe-TO BpeMs BTopas
9acTh BO3MOXHOTO ITyTH IIPOXOXKJICHHUS CBETa OCTAETCs] OTKPBITON, HO TIOTOK (POTOHOB
HE YCIIeBAeT MPOMTH METIIO IO 3aKPBITHS ITyTH BTOPHIM IpepbiBaresieM. TakuM obpa-
30M, €cIM KBAaHTOBOE B3aMMOJAEHCTBHE (DOTOHOB MPOMCXOIUT CO CKOPOCTHIO, ITPEBbI-
IIAIOIIE CKOPOCTh CBETA, TO MHTEp(EpeHIMOHHAs KapTUHa OyzaeT HaOmonarscs. B
TaKOM CIy4ae OTKPBIBA€TCs IPHUHIUIMAIbHAS BO3MOXKHOCTh CO3JJaHUsI CBEPXCBETOBOM
CHCTEMBI Ilepesiaui HHPOPMAILHK ITyTEM yIpaBiIeHus! HHTepdepeHIrei.

B Hacrosimee Bpemsl UMEIOTCA BCE TEXHUYECKUE BO3MOMKHOCTH OCYILECTBHUTH
IpeIaraeMblil SKCIIEpUMEHT 6e3 HeIIOMEpHBIX 3aTpaT BpeMeHU U cpeacTB. Ecin BBI-
SICHUTCS, 9TO MHTEp(EpeHIINeH 3JIeKTPOMarHUTHBIX BOJH MOKHO YIIPaBIIATH Ha 3Ha-
YUTEIBHBIX PACCTOSHUIX, TO BO3ZMOYKHO MTOCTPOCHNE CBEPXCBETOBON CHCTEMBI CBSI3U C
HCIOJIb30BAaHUEM PAJUOBOJIH.
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MMPUMEHEHUE ATITAPATYPBI CIYTHUKOBOU
HABUT' AIIMM TP PEIIEHUHA 3AJTAYNA TOUYHOM IMTOCAJTIKHA
KOCMMYECKOI'O AIIITAPATA HA 3EMJIIO
A.1O. Kyromanos, C.11. Kyapssres

OcHOBHBIE MOJI0XKEHUS rocyAapcTBeHHOM nonutuku Poccuiickoit denepanuu B
o0acTi KOCMHYECKOH NesTenbHOCTH Ha nepuon a0 2030 rona u panpHeWNIyro mnep-
CHEKTHBY NPEANOJIAaraloT CO3/JaHUE MEPCIEeKTUBHON NHIOTUPYEMOH TpaHCIOPTHOM
cucrembl (IIIITC), Brmowaromed NUIOTUPYEMBIH TPAaHCIOPTHHIM KOpablib HOBOTO
nokonerus (IITK HIT). Oxnum U3 BaxkHeHmmx TpeOoBaHUil K HEMy ObUIO obecnede-
HHE nocaJaku Ha Teppuropun Poccun. [[nist aToro npenBaputenbHO ObUTM HalineHbI 3
paiioHa TOCaKH, YAOBIECTBOPSIOIINE TPEOOBAHMAM 110 OE30IMACHOCTH HKHITaXKa, MECT-
HOTO HACeJICHHS M MMOUCKOBO-cracarenbHoi ciayx0s1 ([ICC). Ucxons u3 pa3mepa paii-
OHOB IIOCAJKH, PaJNyC KOTOPBIX HE MPEBBIIIAET 5 KM, ObUIN BBIABHHYTHI TPEOOBaHUS
o obecnieuennto TounHoctu npusenenus [ITK HIT B Touky mocamku

Pe3ynbTaThl IPOBEICHHBIX paHee paboT MOKa3bIBAIOT, 9TO OOecHeueHne Tpedy-
€MOH TOYHOCTH C HCIIOJB30BAaHMEM TOJIBKO CPEACTB ABTOHOMHOM MHEpLHUAIBbHON
HaBUTAIIIH HEBO3MOXKHO.

J1nst IOBBILIEHUS] TOYHOCTH cUCTeMbl ynpasieHus cinyckoM (CYC) HeoOxonu-
MO BBINOJIHEHHUE JIBYX YCJIOBHUIl: IPUMEHEHHE THOKUX BBHICOKOTOYHBIX TEPMHUHAIBHBIX
ITOPUTMOB HABEJICHUS M HCIIOJb30BAaHHE BHEIIHETPACKTOPHOH MH(OpManuu npu
yIpaBJeHUH Ha aTMOC(EPHOM yuacTKe CITycka Bo3Bparaemoro anmapara (BA).

B nokmane paccmarpuBaeTcsi BTOpPOE N3 HEOOXOANMBIX YCIOBHH M €ro 0COOeH-
HOCTH, B YacCTHOCTH, BO3MOXXKHOCTb Pa0OTBHI ammapaTypbl CIIyTHUKOBOW HABUTaIlMU
(ACH) npu Bo3MyIIEHHOM ABMXEHUH Ha aTMOC(EPHOM yJaCTKE CITyCKa.

CywectByrouuii oneiT ucnonb3zoBanust ACH B KocMUYECKOM TEXHUKE MMOKA3bI-
BAaeT, YTO Ul YCIIELIHOTO IOJIyYEHHUsS] BEKTOpPA COCTOSIHUS KOCMHUYECKOIO armapara
(KA) ¢ ncrionb3oBanneM HaBurauoHHbIX cucteM «[JIOHACC» nmu «GPS» Heobxo-
Mo, uTo0bl KA Haxoquics B CTaOMIN3UPOBAHHOM II0JIOKEHHH, T.€. IIPAKTHYECKU HE
HMeJl YTJIOBBIX CKOPOCTEH OTHOCHUTENBHO IIeHTpa Macc. Hampumep, aHamu3 perieHus
3aza4yn omnpezaenenus opoutsl KA «Kanomyc-B» nokasbeiBaeT, 4To Npu mepeBoje ar-
mapaTta U3 IITaTHOW OPHEHTAIMH B IpyOyI0 OpPHEHTAlMIO, T.€., KOT/la BO3HUKAIOT YT-
JIOBBIE YCKOPEHUS, U3MEPEHHsI, TTonydeHHbIe ¢ momoInbio ACH, mpakTudecky MmoyiHo-
CTBIO OTOpaKoBBIBAIOTCA. [IpM 3TOM HOPANOK YIIIOBBIX cKopocTed cocraBiser 0,4—
0,8 rpan/c. Ilpn MonenMpoOBaHUM M3MEHEHUs YIJIOBOH CKOPOCTH KpeHa HpH CITyCKe
BA ckoup3siiiero Tvma BHIHO, YTO YIJIOBbIE CKOPOCTH IIPH JIBM)KEHHH Ha aTtMocdep-
HOM yYacTKe CITyCKa HaMHOTO OOJblile, 4eM IpH ABMXEHUH 1o opobute. OTcrona Mox-
HO czenath BbIBOJ, uTo ACH mnpum cmycke 0e3 anropuTMoB y4éra BO3MYIIEHHOTO
JIBIDKEHHUS] BOKPYT IIEHTpa Macc paboTaTh He OyeT.

Hpyroit npodaemoii ucnonszoBanuss ACH mns obecnedenus pabotrel CYC siB-
nseTca BpeMsi, HeoOXoauMoe Ayl HoxydeHus gaHHelx. Ecom s KA, mHaxomsmuxcs
Ha opbwure, 3Ta mpobieMa He SBISETCS TaKOW aKTyaJbHOH BBHIY OOJBIIOTO 3amaca
BPEMEHHU Ha ONpeaesieHne OpOUTHI, TO IS 00ECTIeYeHHUS CITyCcKa 3Ta MpobiIeMa CTOUT
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OUYECHb OCTPO, TAK KaK BpeMs OT Bxoja B atMocdepy mo ¢usmueckoro kacanust BA
3emsn ucuucnsiercss Muaytamu. Tak, st KA «Kanomyc-B» BpeMst 0T «X0JI0IHOTOY
3armycka ACH 1o momydeHus: mepBbIX JaHHBIX COCTAaBIISET IOPSAAKA 5 MUHYT, YTO He-
MpPUEMIIEMO JUTS HCIIOIB30BaHMS NpH ciycke BA. 3a Takoe BpeMsi BOCCTaHOBICHHUS
PagroCBs3H CO CIyTHHUKaMH BA yxe OyneT HaXOIUTBCS Ha BHICOTE BBOJA CHCTEMBI
MSTKOH mocanaku. [Ipu 5ToM, ecinu 10 BX0oJa B INIOTHBIE CJION aTMOc(dephl o0ecreunTh
BO3MOXXHOCTb pabotel ACH, To maHHbBIe 0 TOJIO)KeHUH BA MOXXHO MONy4YHTh B Teye-
HHEe | MUHYTBI, YTO BIIOJIHE MPHEMIIEMO JUISl 3a]1a4 00eCIIeYeHHs CIycKa.

[Ipobnemy obecnieuennst ¢pynkiuonnpoBanuss ACH npu Hanuyun Bo3MymIEH-
HOTO JIBMKeHHS BA OTHOCHTENBHO LEHTPa Macc, MOKHO PELIUTh IyTEM J0pabOTKU
ITOPUTMOB 00pabOTKU JaHHBIX, ModydeHHBIX 0T ACH, ¢ yuérom nonpaBok, y4UTHI-
BAIOIMX JIBIDKCHHE BOKPYT IEHTpa Macc BA Ha aTMoc(epHOM ydacTke cIrycka.

IIpoGmema co BpemeHem moiydeHus maHHBIX oT ACH MoxxeT OBITH pemieHa,
€CITH TPAeKTOPHs CITyCKa OyIeT ONTHMHU3UPOBAaHA MO MAKCHMYMY BBICOTHI BO3OOHOB-
JICHUsI paguocBs3y ¢ BA mocie BEIX0a U3 MIa3MBl.

CchopmymupoBaHbl OCHOBHEIC MpoONIeMBl Tpu wucmoib3oBannu ACH mms
ynpaBieHus cryckoM BA Ha 3eMinio, IpuBeI€HBl BO3MOXKHBIC IIYTH UX PEIICHUS.

PEKOH®UI'YPUPYEMBIE BBIYNCJ/IMTEJBbHBIE CUCTEMbI
N IMTPOBJIEMbI UX PEAJIM3ALINU HA OTEYECTBEHHOM
JIEMEHTHOM BA3E JJISA PAJII/IOBJIEKTPOHHOFI AIIITAPATYPbBI
KOCMHMUYECKHUX AIIIIAPATOB
JI.B. CaBkuH

C HenpepbIBHBIM POCTOM CJIOKHOCTH OOPTOBOM PaMO3JIEKTPOHHON ammapary-
psI (PDA) xocmuueckux ammaparos (KA) HEYKIOHHO MPOJOIDKAIOT Pa3BUBATHCS pas-
HOOOpa3Hble KOMIIJIEKCHBIC MOJIXO/IbI TI0 TTOBBIICHNIO €€ HaJIEKHOCTH W JKUBYYECTH,
COBEPILEHCTBYIOTCSI METOJbI IPOrPaMMHO-aNIAPATHON peanu3aluy TPyAOEMKHX BbI-
YHUCICHUH U 00pabOTKU OOJBINNX MACCHBOB MH(pOPMAIKU 32 KOPOTKHE BPEMEHHBIC
uHTepBasbl. [IoMUMO pa3pabOTKM METOMOB TMOBBIILICHUS! HAIEKHOCTH DIIEKTPOHHOI
KOMIIOHEHTHOH 0a3bl, BEIyTCS HMCCIEIOBAHUSA IO peanu3anuu Hambosee 3¢ddexTus-
HBIX apXUTEKTYP JIEKTPOHHBIX BEIYUCIUTEIBHBIX CHCTEM. [I0MCKHM HOBBIX IIOJXO/IOB B
3TOM HalpaBJIEHUH TPUBEIN K CO3JaHUIO TaK HAa3bIBAEMbBIX PEKOH(OUTYPHUPYEMBIX BBI-
gucnuteabHbIX cucteM (PBC).

Ucnonb3oBanne PBC mnoszBossier ceroiHs pemiats LIMPOKUHA CIEKTp 3ajad,
croamux nepeqg KA HaydHOro M NpUKIagHOrO Ha3HAa4deHHsA. Ba3oBBIM 3JIE€MEHTOM
Hanbosnee pacnpocTpaHéHHBIX BHaoB PBC sBisiercss mporpamMmupyeMast JIOrHaeckast
unrerpaibHas cxema (ITJIMC), koTopast B cBOIO ouepenpb SBISIETCS CIOKHOW BBICOKO-
MHTETPUPOBAHHONH MHUKPOCXEMOH, CIIOCOOHOIH MEHSTH CBOIO BHYTPEHHIOIO CTPYKTYPY
B 3aBHCHMOCTH OT TPOTPaMMBI, HamucaHHON pa3pabordymkoMmM. CoenTMHEHHSMH B
[IJVINC MOXHO YHpaBiaATh HYTEM 3aMBIKAHUS TPAH3UCTOPHBIX KIIOUYEH, IS HYero
npeqHa3HAYEeHbBl HH3KOYPOBHEBBIE SI3BIKM  ommcaHust ammaparypsl  (Hardware
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Description Language, HDL), onmceIBatomye He MOPSIOK NeHCTBUI MTPH BBIYUCICHH-
SIX, @ CIIUCOK COeTMHCHUH KOMITOHEHTOB.

BaxxHO# 0COOEHHOCTHIO PEKOH(PHUTYPHUPYEMBIX CHCTEM, B oTHdHe OoT DBM
IPYTUX apXHUTEKTYp, SBISETCS BO3MOXKHOCTH ajanTaiiu (THOKOCTB) CBOEH apXUTEK-
Typbl K HHQOPMAITMOHHOW CTPYKTYpe pemacMoi 3aaauu win e€ gparmenta. B mpo-
necce 00padboTku nHpopmanuu nocpencrsom PBC Bce atambl X BBINOJHEHUS Npe-
CTaBIIAIOT c000i1 HAOOp MaTeMaTUYECKHUX OTepalrii, KOTOPBIi, B CBOIO OYepelb, pac-
npenensercst Mexxay ornenbHbIMU [IJIMC B COOTBETCTBHM € 3alaHHBIM aJTOPUTMOM.

OnHoli W3 YHUKaNbHBIX 0ocoOeHHocTeil PBC sBisieTcss cmocOOHOCTH BOCCTa-
HOBJICHHS TIPOMEKYTOYHBIX BBIUMCIUTEIBHBIX MPOIECCOB MpH (DU3UIECKOM BBIXOJE
u3 crpos [IJIMC, mocpencTBOM KOTOPOM 3TH MPOLIECCHI OCYIIECTBISIIUCH. DTO JOCTH-
raetcs 3a cuéT mepepacnpezesieHrs Habopa oreparuii Beimemmed u3 ctpos [TJINC
MEXIy OCTaBIIUMHCS HcnpaBHbIME. K criemyroriei BaxxHoi ocobeHHocTH PBC MOX-
HO OTHECTH BO3MOXKHOCTH HapaluBaHUA (HYHKIIMOHAIHHBIX PECYpCOB IO aHAJOTHHU C
MOJyJIbHO—HapaluBaeMbIMU cucteMamu. Hanunuue 3amacHoro pecypca [IJIMC no3Bo-
JISIET CO3/1aBaTh HOBEIC aIapaTHO-BEUHCINTEIBHEIC CTPYKTYPHI U COBEPILICHCTBOBATH
HMMEIOIIUECS], YTO CTAHOBUTCS BaXKHBIM TPU U3MEHEHUU MapaMeTpOB OOPTOBBIX JJIEK-
TPOHHBIX CUCTEM HIIH MPH U3MEHCHHUH TPOIeayp 00paboTKH HHPOPMALIHH.

B omiimume oT Ha3eMHOH ammapaTypsl, e MPaKTUYECKH BCETJIa €CTh BO3MOXK-
HOCTh HapalllMBaHMA anmnapaTHOW 4yacTu, OopToBas ammapatypa KA atoro He mpeny-
cMaTpHBaeT, YTO elle pa3 Moka3bpiBaeT mpeumyiiecTBo PBC mepen smeKTpoOHHBIMH
CHUCTEMAaMHU C MOCTOSSHHON apXUTEKTYpOH.

Brnaromaps TakuM ¢akTopam Kak THOKOCTh apXUTEKTYpPHI, CIIOCOOHOCTH K BOC-
CTaHOBJICHUIO 0€3 WCIIONB30BaHUS PE3EPBHOM ammapaTypbl, BEICOKHE HAAEKHOCTh U
XKUBYy4ecThb, cerogas PBC 3aB0EBBIBafOT BCE OONBIIYIO MOIMYISIPHOCTH HMPH PEIICHUN
3a/ad B pa3IHMYHBIX 007TaCTAX HAYKH U TEXHUKH.

[lepen oTedecTBEHHBIMH Pa3paOOTIMKAMU CTOUT LIENBIA psi MpobiIeM 1o pea-
mu3anuy PBC Ha oTeuecTBEHHOM 3JIEMEHTHOM 0a3e M MCIOIb30BaHUIO €€ B KOCMHYe-
ckoif TexHuke. IlepBoif M ocHOBHOI mpobnemoit co3ganus PBC, He ycrynaromieit mo-
cIeHUM 3apyOeXHBIM pa3paboTkaM, SBISETCS OTCYTCTBUE Ha POCCHUHCKOM PBIHKE
I[IUIMC ¢ HeoO6X0oAUMBIMH XapakTepucTukaMu. Taxoke mepes poCCHICKUME pa3paboT-
YUKaMU CTOUT mpobiema cozfanus paauanuoHHocTorkux [TJIMC, cnocoOHBIX KOHKY-
PpHUpPOBATH C 3aMaJHBIM MPOU3BOAUTEIIEM.

B Hactosiee Bpemsi OTeUECTBEHHAs DIIEMEHTHas 0a3a IMO3BOJIIET CO3IaBaTh
PBC, criocobnbie pyHKImoHUpoBath Ha 600pTy KA. OmHako, u3-3a BBIIIEYKa3aHHBIX
mpobieM X QYHKIIMOHAIEHBIE BO3MOKHOCTH 3HAYUTEIEHO MEHBIIE M0 CPAaBHEHHIO C
PBC, peanmzoBannbIX Ha 6a3e 3apyoesxHbix [TJIMC kacca «Space.
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ACIIEKTBI PABPABOTKH 3KCH}ZPHMEHTAJ}LHOFO OBPA3IIA
TEPMOSOMUCCHOHHOMU TEIIVIOBOHU 3AIIINUTHI
B.A. Kepnoxwuiknii, A.B. Konbsraes

AKTyaJIbHBIM B HACTOSIIEE BPEMS SIBISIETCS pa3pabOTKa TMIIEP3BYKOBBIX JIETa-
tenbHBIX anmnapaToB (['JIA), crtocoOHBIX COBEpINATh UIUTENBHBINA THIIEP3BYKOBOH ITO-
€T B atMocdepe NpH COXPAaHEHHHM OCHOBHBIX JETHO-TEXHHYECKHX XapaKTEPHCTHK.
[epen paspaborunkamu ['JIA crosit nBe OCHOBHEIE ITpoOIEMBI: NpobiiemMa CO31aHMs
CHCTEMBI TEIUIOBOM 3aIUTHI U CO3[aHHE T'MIIEP3BYKOBOIO MPSIMOTOYHOTO BO3YIIHO-
peaktuBHoro asuratens (I'TIBPI).

B BanTuiickoM rocyaapcTBEHHOM TEXHHYECKOM YHHBEPCHUTETE pa3padaTrbiBa-
ercsi TepMoaMuccuonHas temsoBast 3ammra (TIT3) anementoB koncTpykuuu (3K)
T'JIA, ocHOBaHHAst Ha HOBOM, paHee He MPUMEHSIBIIEMCS B TaHHON HAYIHOH 00NacTH,
SBJICHUH TEPMOBJIEKTPOHHOW 3MHCCHH — HCITyCKaHUM 3JEKTPOHOB HArpeTHIM [0
temneparyp 1600-2100K meramnom. HoBuzHa u pabortocmocobrHocts TOT3 mon-
TBEpKJCHA MATCHTAaMM Ha M300peTeHne. B pe3ynpraTe NMpOBEIEHHBIX HCCIEIOBAHUN
YCTaHOBJIEHO, YTO OCHOBHBIMU AOocTOMHCTBaMU TOT3 siBisttoTCS:

1. BO3MOXXHOCTB JUTUTEJIBHOTO THIIEP3BYKOBOIO IOJIETA B YCIOBUAX TEIIOBBIX
MOTOKOB Ha ypoBHe 2.5-3 MB T/M?, 9TO MTO3BOTHT KpBLIy ¢ paauycoM kpomku 0,15 M
HETIPEPHIBHO C MOCTOSHHBIMU IapaMeTpaMu TPACKTOPHH JBHIAaThCS B aTMocdepe Ha
BbICOTE 18 KM CO CKOPOCTBIO 2,5 KM/C. DTO MHOTOKPATHO MPEBOCXOIUT CYIIECTBYIO-
1€ abTepPHATHUBBI.

2. T'eHepanysi 3JIEKTPUUECKON SHEpPruM 3a cu€T npeoOpa3oBaHMs TEIUIOBOM
SHEPTUM a’pOJMHAMHUYECKOr0 HarpeBa Ha ypoBHe 25-27 % OT Tema, MIyIIero Ha
HarpeB. T.e. c 1 M 3aIUIacMoi TOBEPXHOCTH MOKHO cHuUMATh 250—-400 kBT 37ek-
Tpuueckoi sHepruu. [1o sromy napamerpy TOT3 He uMeeT aHANIOTOB.

3. BO3MOXXHOCTD HalpaBUTh TEHEPHPYEMYIO 3JIEKTPUYECKYIO0 SHEPTHIO Ha pa-
00Ty IIa3MEHHOTO TODKUTA W TOANEpXKaHUs ropeHus B kamepe cropanus [TIBP/I.
Takum oOpaszom, pemaercs QyHIaMeHTanbHas 3amada coszfganus [TIBPI, ¢pyrkimo-
HHUPYIOIIETO B OOJBIIOM JHANa30He BEICOT U CKOPOCTEH.

4. TOT3 obnamaeT cBoiicTBaMu yIpaBiIsAieMOCTH (M3MEHEHNE CHUMAEMBIX 3JIeK-
TPOHAMHM TEIUIOBBIX MOTOKOB OT BEIWYHMHBI CONIPOTHBIICHHS HA TOJNE3HOM Harpyske) u
JUAarHOCTHKHU HarpeBa OOOJIOUKH, YTO SIBISIETCS CIIEICTBHEM 3aBHCHMOCTH SMHUCCHU
3JIEKTPOHOB OT TEMIIEPATYPHI.

B nacrosiee BpeMs Beércs pa3paboTKa SKCIepUMeHTabHOTro0 odpasima (30).
OCHOBHBIMH aCIIeKTaMH, KOTOpble HEOOXOAMMO YUUTHIBAaTh HpH paspadborke D0 sB-
JSIOTCA:

— (opMa 1 MaTepHabl AEKTPOJHBIX 000JI04eK (KaTo/a U aHO/1a);

— (opMa 1 MaTepHabl ANEKTPONU3OJSIINHY U TUCTAHIIMATOPOB;

— MCTOYHHUKH TapoB Le3Usl, (QYHKIMOHUPYIOUIMX HE3aBHCHMO OT YCKOPEHHMS
T'JIA;

— CHCTEMa OXJIAXKICHUS aHOa.

IIpu pazpadorke 30 TIOT3 Bce 3TH acmeKTH OBUTH yYTEHBI, IPOPabOTaHBI U B
pesynbrate paboThl chopmynupoBaH o0muk 0.
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Cexuus 3. «K.9. IMOJIKOBCKHAI 1 MEXAHUKA
KOCMHMYECKOT O TTOJETA»

BE3PAKETHBII CTAPT C MAPCA
A.B. barpog, B.A. JIeoHoB

Kocmudeckyro TpocoByio cuctemy Mapc—®oboc mnu Mapc—/[eitmoc, npen-
CTaBJISIOLIYI0 CO00M JU(T, CIymeHHBIH K Mapcy C NMOBEPXHOCTH OJHOTO U3 €ro
CIYTHUKOB, MOYKHO MCIOJIB30BATh I MOJHATHS B KOCMOC KOCMHYECKOrO ammapara
(KA), naxopsmerocst Ha moBepxHocTH Mapca. st 3Toro HeoOXOIUMO BBIYHCIHTH
TPAEKTOPUIO JBIKEHUS MOACIYTHUKOBOM TOUKU U MOTNEpeK €€ yCTaHOBUTh Ha MauTax
(BO3MOJXKHO, HaTyBHBIX) TPOCOBYIO €TI0, IprcoeqnHeHHYI0 K KA. Ha HimkHel yactn
m(TOBOTO TpOCa YCTaHABIUBAETCS KPIOK—3aXBaT, KOTOPBIA CITyCKACTCS 1O BBICOTHI
TpOCOBOH neTin. B mporecce ABMKEHUS CIyTHHKa Mapca KpIoK MPOWIET depes3 Tpo-
COBYIO TIETIIIO M 3aXBaTHUT €€, IIPH AaJIbHEHIIEM €ro IBIKCHUH TPOC TOAXBATHUT IIPHU-
LerUieHHbI Kk netine KA 1 nogHUMeT ero B KocMoc.

CKOpOCTb IBHKEHHUS KPIOKA B TMOACIYTHUKOBOM TOYKE BeChMa BBICOKA — OKO-
10 700 m/c, oHa co3maeT a3pOAMHAMHUYECKYIO TATY, YTO MO3BOJIUT JOMOJIHUThH KPIOK
BO3/IyLIHBIM 3MeeM. DTO 1aCT BO3MOXKHOCTb ITPU HPUOIMIKEHUH KPIOKa K MEeTIe YAIu-
HATH TPOC TakK, YTOOBI 3MeH C KPIOKOM JIBUTAJIMCh OTHOCUTENBHO MOBEPXHOCTH Mapca
CO CKOpOCTBIO, JOIyCKaloIIeH 3axBaT 0e3 pa3pbiBa Tpoca (KaK Ha MamyOHBIX aBHAHOC-
1ax). I'opu30HTaNbHBIA CTapT C MOBEPXHOCTH MOXHO JOMOJHUTH M3MEHEHHEM YrIia
aTaK{ BO3AYIIHOTO 3Mesi, YTOOBI Cpa3y MOCJIE 3aXBaTa CKOPOCTH XBAaTWIIO U HA IMOJb-
eM.

ITocne 3axBaTa TpoC HCHBITAET yNAPHOE HATSDKEHHE 3a OIYIIEHHBIH KOHEI.
BoiHa ynipyroro pacTsbkeHHs MOHIET 1O TPOCY /10 €ro BepxHel Touku Ha Poboce mim
Heiimoce. IIpu pmae Tpoca 10000 kM oH OyJeT HMETh YIPYTOCTh, 3aBEIOMO HUCKITIO-
YAIOUIYI0 PBIBKU C IEperpy3kaMi Ha IOAHUMaeMoM KoHie. @opma Tpoca B MOMEHT
3axBaTa OyZeT MMeTh KPyTOM M AMUHHBIM «3arub» BONM3M MOBEPXHOCTH Mapca.
AdpoIuHAMHUYECKHH TOpMOo3—0anaHCHp Ha HWKHEM KOHIlE (BO3IYLIHBIIN 3Meil) MOXeT
3a c4eT yNpaBJIeHHUs YIJIOM aTakd HE TOJIBKO 00EeCNeYHTh OTPHIB Ipy3a OT MapCHaH-
CKOI IOBEPXHOCTH, HO M 00ECTIEUNTh TOCTATOYHYIO NMOJIBEMHYIO CHIIy Ha Ha4aJbHOM
sTamne noasema rpysa ¢ Mapca. Cpa3y ke mocie 3axBara MeTJIi ¢ rpy30M JHU(PTOBBIN
TPOC JIOJDKEH COKpallaTh CBOIO JUIMHY IUIS TOJbEMA Tpy3a, BO3HMKIIASA Harpyska Ha
«cBOOOJTHOM» KOHIIE TPOCA BBI3OBET €r0 IONEpPEeYHbIe KOoJeOaHus, KOTOPBIE MOXKHO
JieMIT(pHpOBaTh NEPEMEHHOM CKOPOCTHIO COKPAIIEHHS €T0 JJTHHBI.

[To ananoruu ¢ JiyHHBIM JH(TOM MOABEM IPy3a MOXKET MPOHUCXOJUTH C YCKO-
perueM u Habopom ckopoctu. [Tockonbky mepuon obpameHus ®oboca cocrasisier
IIPUMEPHO & YacoB, IocJe MoIbeMa rpysa 3a Mpeaeisl armocgepsl Mapca MOXXHO BbI-
OpaTh MOMEHT, KOT/1a Ha0Op CKOpPOCTH oOecreunT Hanbomee OJaronpusTHYIO BeTUIH-
Hy BEKTOpa CKOpOCTH JUIs mepenera k 3emie. Tem cambiM i TOBas cucTeMa Mo3BO-
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IUT 00ecneynTh HEe TONBKO O€3paKeTHBIH CTapT C MOBEPXHOCTH Mapca, HO U BBIXOJ
KA Ha BO3BpaTHYIO TpaeKTOPHIO C MUHUMAJIbHBIMH 3aTpaTaMH TOILINBA.

Obecnieuenue Oe3pakeTHOTO CTapTa ¢ MOBEPXHOCTH Mapca motpedyer perie-
HUS 33Jaud NPELU3MOHHBIX I€0e3MYECKUX U3MEpEeHHH KoopauHat Ha Mapce. s
3TOr0 HEOOXOAMMA TOYHOCTh T'€OE3MIECKOr0 MPOTHO3a ABMKCHUS MOJCITyTHUKOBON
TOYKH I10 OBEpXHOCTH Mapca He xyxe 10 MeTpoB u Takas e TOYHOCTh pa3MelleHHs
Ha ee ITyTH 3aXBaThIBAEMOM IIETIIN TpOca.

OIITUMU3AIIUS CXEMBI BBIBEJJEHUSI KOCMHUYECKOI'O AIIITAPATA
HA CUCTEMY I'EJJUOLEHTPUYECKUX OPBUT
JJIs1 UCCJIIEJOBAHUS COJTHIA
M.C. Koncrautunos, M. Teiin

Wzydenne ComHIIa — OAHO M3 BaXHEHIINX HANpaBIICHUH (yHIAMEHTAIbHBIX
HCCIIEIOBaHNH, KOTOpPBIC BBINOJHSAIOTCS C HCIIOJb30BAHHEM HAYYHBIX KOCMHYECKHX
anmapatoB (KA). Ins uccneqoanus ColTHIIA HHTEPECHO MCIIONB30BaTh KA Ha remmo-
LHEHTPUUYECKUX OpOMTaX C OTHOCHUTEIBHO HH3KHM IEpUrelIieM U 3HAYUTEIbHBIM
HaKJIOHEHHEM K COJHEYHOMY dkBaropy. Takue KA mo3BossitoT HabmoaaTh o0iiacTu
CouHIla, KOTOPBIE SIBJIAIOTCS HEBHJIUMBIMHU M3 OKPECTHOCTH 3eMJIM, BKJIIOUYas MOJSp-
Hble obnactu. B HacTosime# pabore mpemaraeTcsi UCIOJIb30BAaTh CUCTEMY HECKOJIb-
KUX pabo4Mx relmoneHTpuueckux opour. Ha xaxnoit 3 opour KA nenaer oqus uin
HECKOJIbKO BUTKOB OTHOCUTEIBbHO CojHLA. DTH OpOUTHI XapaKTepH3YIOTCS OTHOCH-
TenbHO HeOonpmuM paxumycoMm mepurenus (60...110 pammycos CoxHIA) U OTHOCH-
TENBHO OOJIBIINM HAKJIOHEHHEM, MO3BOJISIONIMM HCCIIEI0BATh IOJISIPHBIE 00JacTh
Comnmna. [epexon KA ¢ omHOM OpOUTH Ha JPYTYIO OCYIIECTBISCTCS C HCIIOIB30BAHM-
€M ITaCCUBHOTO I'PaBHTAllMOHHOTO MaHeBpa y BeHepsl n He TpeOyeT paboThl Mapiie-
BOH JBHTaTelbHON ycTaHOBKH. Bce paboume opOMTHI (Kpome MociemHed OpOUTHI)
HaxoAsATCsl B pe3oHaHce ¢ opouToil Beneprl. Mcnonb3yoTcs pe3oHaHCHl pa3HbIX MO-
PSAKOB.

PaccmarpuBaemasi TpaHCTIOpPTHasE KOocMHYecKasi cuctema Oasupyetcss Ha PH
«Co103-2». OHa BKIIIOYaeT XUMUYECKYIO IBUraTeIbHYI0 YCTAHOBKY Pa3rOHHOIO OJIoKa
«®Dperat» U CONHEUHYIO DJIEKTpOpakeTHyIo nBuratenbhHyto (OPJY) ycranoBky. Xu-
MHYECKasi JIBUTaTeJIbHAsl YCTAaHOBKA OOECIIEUMBACT TUIEPOOINYECKU U30BITOK CKO-
POCTH OTHOCHUTEIIFHO 3eMIIU TIpH cTapTe oT Heé u otaenstercs oT KA. OPY obecrre-
YHMBACT IEPENET 10 TeINOLEHTPUIECKONH TPAaeKTOpHH 3eMist — 3eMJlsl U TPaBHTALU-
oHHbII MaHEBp y 3emutn. [Ipu moyrete k 3emiie obecrieunBaeTcst JOCTATOYHO OOJIbIIAs
BEJINYMHA THIIEPOOINIECKOT0 N30bITKAa CKOpocTH. [ paBUTallMOHHBII MaHeBp y 3eMin
obecrieunBaeT AanpHeWNMi nepenér Kk Benepe, Ha KOTOpPOM He IpeIIoaraeTcst Muc-
nonb30BaHue MapuieBoro asuratens KA. 3atem ucnonbezyercs cepusl TpaBUTallMOH-
HBIX MaHeBpoB y Benepsr. Kaxxaprit Takoit manéBp nepesoant KA Ha mocienoBartens-
HOCTB pabodunX TeTHOLEHTPHYECKUX OPOUT.
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Lens mccnemoBaHus — OLEHUTH BO3MOXXHOCTH PacCMaTpHUBAaeMOM TPaHCIIOPT-
HOHM CHCTEMBI C TOYKH 3peHUst Toh Macchl KA, KOTOpas MOXKeT OBITh JOCTaBJIeHa Ha
paboure opOUTHI.

Metopmomnorusi. ONTUMH3ALHNS TAPAMETPOB TPAHCIIOPTHOH CHCTEMBI B 3aKOHOB
yOpaBiIeHHS IOBIDKEHHEM TIpH BbiBeneHHMH KA Ha paboume opOUTHI (110 KPUTEPHUIO
MakcumyMma Macchl KA, nocraBisieMoro Ha pabouyre OpOUThI) MPOBOAUTCS C UCIOJIb-
30BaHHEM TPUHIIMIIA MAKCHMYyMa.

Pesynbratel. [Toka3aHo, 4TO paccMaTprBaeMasi TPAHCIIOPTHASI CUCTEMa MOXKET
00eCTICYnTh BHIBEICHHE HA CHCTEMY pa0o4MXx relmoneHTpudeckux opoutr KA mocra-
TOYHO OOJBIION Macchl. BemuunHa 3T0# Macchl 3aBUCHT OT TPEOOBAHHUS 10 BEIUIHHE
HaKJIOHCHHs pabouux opOUT (Mpu HakIOHEHUH 25 rpamycoB Macca KA Ha paboumx
opburax MoxxkeT ObITh Oomee 1600 xr). IIpoanann3upoBaHa BO3MOKHOCTh HUCIOIB30-
Banus OPJlY Ha 0a3e cralMOHApHBIX IUTa3MEHHBIX IBUTATENCH M PagHOYacTOTHBIX
neuratenei tmna RIT22. ITokaszano, 4ro mcmoJib3oBaHue asurareneil tuma RIT22
MO3BOJISICT CHIIBHO YMEHBIIUTH TpeOyeMyro AJIs IepesieTta Maccy pabodero Tena (Kce-
HoHa). [Ipm »TOM Macca, mocraBisgeMas Ha pabodyr0 OpOUTY, U3MEHICTCS HECHUIBHO,
HO HECKOJIbKO YBEJIMUMBAIOTCS TPEOOBAHUS 110 PECYPCY JBUraTEIbHON YCTAaHOBKH.

Sakmoyenue. [IpoBen€HHOE UCCIeNOBaHUE MTOKA3BIBACT, YTO paccMaTprUBacMast
TPAHCIOPTHAsT KOCMUYECKass CUCTEMa MOXKET BBIBECTH HA CHCTEMY paboduMx OpOuT,
00eCIICUNBAOIINX XOPOIIUE YCIOBUs HaOmoaeHus U uccienosanue Coinnia, KA no-
CTaTOYHO OOJIBIION MACCHI.

AHAJIN3 OPBUTAJIBHOI'O JIBUXEHUS KOCMHUUYECKOI'O AIIITAPATA
BOKPYI' ACTEPOUJIA ATTIO®UC
B.B. UBamxkun, A. Jlan

ITnoHepbl KOCMOHABTUKH CUUTAIN OYEHb NEPCIEKTHBHBIMH KOCMHYECKHE HC-
cienoBanus HeOecHBIX Tenm ConHeunoit Cucremsl. B HacTosmee BpeMsi BeCbMa aKTy-
aJIbHBI UCCIIE/IOBAaHHS aCTEPOUAOB U KOMET, B HYACTHOCTH, COJIMIKAIOIIUXCS ¢ 3eMIeH.
OpHUM U3 HUX sIBIsieTCsl acTepousi Anoduc. B HbIHEIIHEM CTOJIETHH OH MOXKET UMETh
HECKOJIbKO TECHBIX COMMKEHHH ¢ 3eMyel, eCTh Jaxe HEKOTOpas BEpPOATHOCTH €ro
CTOJIKHOBEHUS C He. DTO MPUBOAUT K TOMY, YTO C TOYKHU 3pEHUS NMPHUKIATHBIX 3a/1a4
U C TOYKH 3peHUs QyHIaMEHTAIBHBIX HAYYHBIX 3a7a4 HUccleoBaHMuA Manbix Tesa Col-
HeyHol CHCTeMBI, BeCbMa aKTyalbHbl KOCMHYECKHE HMCCIICIOBAHUSI acTepoua C Io-
MOIIBIO anmapaTypsl kocMudeckoro ammapara (KA). I[Tostomy npencrasisercs Bax-
HOHW opraHu3anus SKCIeaAny K Anogpucy. B pamkax aHanusupyeMmoi ceifuac Takoi
9KCHEIUINH MPEIONaraeTcsl BHIIOIHEHUE KaK MOBEPXHOCTHBIX UCCIENI0BAaHUM C IO-
MOIIBI0 MOCaJA0YHOIO YCTPOWUCTBA, TaK M JUCTAHIMOHHBIX HCCIEJOBAaHUN acTepouja
npubopamu KA, nBrmxymierocst mo opouTe ero CIryTHHKA.

B pabote m3ywaercs auHaMuKa opbuTtansHoro aBmkeHuss KA Bokpyr acrepou-
Jla TIpH JAHHBIX TUCTAHIIMOHHBIX HCCIENOBaHMAX acTepowsja. IIpu 3Tom B cooTBeT-
CTBHHU C PACCMOTPEHHOH CXEMOH IoJeTa MojaraeM, 4To Mocie MoUIeTa K acCTepoumy
KA mepeiizer Ha OpOUTY €ro CIIyTHHKa BBICOTOH okono 500 M U, IBUTAsACH MO ITOM
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opbute, B TeUCHHE HECKOJIBKIX CYTOK IPOBENET MCCIICAOBAHIE XapaKTEPUCTUK acTe-
pouma. Kpome Toro, mpenmomiaraercs, 9T0 OCYIIECTBIISIETCS BBIBEACHUE APYrOro MU-
HU-ammapaTa Ha 0oJjiee yIaleHHYI0 OpOUTy CIyTHUKA acTeponsa (paginycoM HECKOIb-
KO KM), YTOOBI OH ITOCJIe OTJIeTa OCHOBHOTO KA K 3emiie mpogoiKuiI IpOBOJUTE U3-
MEpeHUs y acTeponAa B TEUCHHE HECKOJNBKUX JeT. ViMes B BUAY ATy CXeMY SKCIICAH-
IIUH, OBUI BBITIOJHEH TMEPBBIM 3Tal aHaIHM3a YCTOHYMBOCTH OPOUTANILHOTO TBUKCHUS
KA Bokpyr actepouna. [Ipu 3ToM ObUTH YYTCHBI JiBa THIIA BO3MYIICHUN: MPUTHKCHUS
ynaneHnusix HeOecHbIX Ten (Comnnie, 3emis, Benepa, FOnurep) u BnusiHue Hechepuy-
HocTH Anoduca. AHaIM3 IPOBOIMICS I KOPOTKOTO 7-AHEBHOTO TOJIETa OCHOBHOTO
KA u puTensHOro S5-IeTHEro mojera MUHH-CIOYTHHKA. /[ aHain3a MCHOIb30BaHbI
YpaBHCHHS aCTEPOHIO-IICHTPUUCCKOTO IBUKCHUS MATCPHAIBHONH TOYKH C YUCTOM
BO3MyIICHHH. 7 TOBBIMICHUS TOYHOCTH pacdeTa BO3MYILEHHS OT yIAJCHHBIX Tell
BBIYUCIIIOTCS B MOTU(HUIMPOBAaHHOH (opme. ['paBuTannonHsnii mapamerp Amoduca
B3sT B quamasone 1,8-2,86 m*/c’. Hauansnas opOuta KA B3siTa KpyroBOii ¢ pagnycom
Iy B quama3one 0,5-5 kM. J{ns aHann3a BIUAHUS Hec(HEPUIHOCTH acTeponaa Ha JaH-
HOM 3Tarie HCMOoJIh30BaHA MPUOIMKEHHAS MOJEITh OJHOPOJHOTO YUTMHEHHOTO JUIHTI-
coujia BpallleHUs] BOKPYT OCH MHUHHUMAJIBHOIO MOMEHTa HHepuuu. Ero yjnnHeHue
o=cla, ecnu a (=b) u ¢ (>a) — manas 1 OoJbILAS TOTYOCH ILIHIICOUIA. PaccMOTpeHbI
cinydad, korga ymubenue o = (1,1; 1,5; 2). Jlnst cpeaHero paauyca B3STO 3HauCHHE
260 m.

Jliist opbuT Masioro paanyca, OJU3KUX K TOBEPXHOCTH aCTEPOU/IA, TIABHBIM 5B~
JISICTCSL BIMSIHUE HEC(EPUUHOCTH acTepPOMaa. ITO BO3MYIICHHE YMEHBIIACTCS C yBe-
JMYEHUEM Ha4albHOro paauyca. /s opOUT OONBIIOrO pajnyca TIaBHBIM SBISCTCS
BO3MYIICHHE OT JaTbHUX HeOecHBIX Tel. Ero BiIMsHUE YMEHBIIACTCS ¢ YMEHBIICHUEM
pamnyca. ONTHMAIBEHBIM, C TOYKH 3PCHUS MUHHMYMa BO3MYILIEHHH, MMOTydaeTcs pa-
nuyc ~ 2 kM. ['1aBHBIM pe3ynbTar aHajau3a COCTOUT B TOM, 4To ABMKeHus KA u mano-
TO CIYTHHKA JOCTATOYHO CTAOWIBHBEI B PAMKaX PAaCCMOTPEHHOMN MOJICIH.

OINITUMM3BALUSI MEXKIIJIAHETHOM TPAEKTOPUU KOCMHUYECKOI'O
AIIIIAPATA C DJIEKTPOPAKETHOM JBUT'ATEJIbHOM YCTAHOBKOM
B PAMKAX 3AJIAUH YETBIPEX TEJI C YYETOM BJIMSIHASI BTOPOI
30HAJIBHOM TAPMOHUKH 3EMJIN
J.H. Hryen

PaccmarpuBaercs 3aada MpOEKTUPOBAHUS TPACKTOPUH MEXKIUIAHETHOTO Tepe-
nera kocMmuieckoro ammaparta (KA) ¢ okomo3emHo# opOuTel kK Benepe ¢ Oonbimm
TUIEepOOIMIECKAM U30BITKOM CKOPOCTH IOJIeTa K Hel. DTOT THIEPOOIHISCKIA H3-
OBITOK IIPE/IIOIaraeTcsl UCIIONIB30BaTh IS 00ECIICUEHNsI TPABUTAIIMOHHOTO MaHEBpa y
Benepsbl, KOTOPBIN CHIIBHO JOJHKEH U3MEHUTh BEKTOP TeIMOUEHTPUYECKON CKOPOCTH
KA. Ha tpaekropuu noisiera k Benepe npenmnosaraercs UCIOJIb30BaTh IPABUTALUOH-
Hblii MaHeBp y 3emun. [loaToMy paccMmarpuBaemasi reIMOLUEHTPUYECKass TPACKTOPHUs
KA umeet mapmpyt 3eminss — 3emist — Benepa. B paGoTe npeayiosxkeH METo1 poek-
TUPOBAHMS TPACKTOPUH MEXIUIaHETHOTO KA ¢ 3JeKTpopakeTHOH ABHraTeIbHON ycTa-
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HOBKOH (OP/1Y) 1 rpaBUTAIIMOHHBIM MaHEBPOM Y 3eMJIH MIPH UCTIOIH30BAHUH MOIEITH
nemwkeHuss KA B pamkax orpanudeHHol 3amauu detbipex ten (KA, 3ems, Coinnre,
JIyHa) ¢ y4eToM BIUSIHUS HELGHTPAIbHOCTH TPABUTALIMOHHOTO TTOJIS 3EMIIH.

KA craptyer ¢ KpyroBoil OKOJO3eMHOW OpPOHTHI C IOMOIIBIO XUMHYECKOTO
pasrornoro 61oka (XPE). XPb obecrieunBaeT oTieT 0T 3eMII ¢ HEKOTOPBIM ONITUMU-
3UPYEMBIM T'HIIEpOOJIMUECKUM HM30BITKOM cKopocTu u othensiercss oT KA. KA depes
HECKOJIbKO COTEH JAHEN BCTpedaeTcs ¢ 3eMiel Ui BBINOIHEHHUs TPaBUTAIL[MOHHOTO
MaHeBpa y 3eMJiIH, KOTopblil obecrieunt nanpHeimmii nepener KA k Benepe.

Cpenu onTUMH3MPYEMBIX POTpaMM YIpaBieHus ABmwkeHueM KA Ha mexruia-
HETHOM TIepeJIeTe Mbl paCCMaTPUBAEM MPOrPaMMy BKIIOYEHUS — BBIKIIoYeHus1 DPJ1Y
U IPOrpaMMy, ONpeeIoNlyl0 OpUeHTaluI0 BekTopa Tard DPJ[Y Ha renuoneHTpuye-
CKOM YYacTKe TPACKTOPUH IeperieTa 3eMist — 3eMIIsL.

Kpurepuem ontuMansHOCTH paccmarpuBaercsi mMacca KA, mocrtaBmsemast B
OKpecTHOCTh Bereps! (koHeuHast macca KA, oHa MakcuMu3upyeTcs). 3ajada ONTHMH-
3aI[M TPAGKTOPHU MEXKILIAHETHOTO TIEPEeNeTa CBOAUTCS K PELICHHIO KPaeBOW 3a/adu
JUISL CUCTEMbI OOBIKHOBEHHBIX An(EepeHINAIBHBIX YpaBHECHNH ¢ MOMOIIb0 (opma-
JU3Ma TpUHLUIA MakcumMyMa. /[ perieHus KpaeBoil 3aJaud HCIIOJIB3YeTCsS METOJ
IIPOAOJDKEHHUS TI0 TTapaMeTpy.

HpoaHaanpOBaHa OIITUMAaJIbHaA nmporpamma BKIIIOUCHHUA—BBIKJIIOUYCHUA
OPJIY Ha renuoueHTPUYECKOM YyYacTKe TPAeKTOpUH mepenera 3emist — 3eMiis, OI-
TUMaJbHas IPOrpaMMa OpHEeHTaluu BekTopa Tard OP/IY Ha akTUBHBIX ydyacTKax IO-
nera KA. JIns TpaHCIOPTHOM KOCMUYECKOH cucTeMbl Ha 6ase pakeTsl-HocuTens «Co-
103-2», XPb «®perat» u PV c ynenpHsiM umnyiascoMm 1670 ¢ u Taroit 0,234 H
MaKCHUMH3UpyeMasi KOHeUHasi Macca okaszanach paBHOH 1440 kr.

ABTOMATU3AIMS TPOIECCA PEIIEHUSA 3AJAUYA OIITUMU3AIIUA
MEXKILIAHETHOM TPAEKTOPUHN C NEPEKJTIOYEHUSIMU TATHA
A.B. UBaHroxun

B noknage paccMarpuBaeTcs HENPSMOW MOAXOJA K ONTUMHU3ALMH TPACKTOPHUI
KOCMUYECKHUX allllapaToB C 3JEKTPOPAKETHON JBUTATEIbHOM YCTAaHOBKOM KOHEUHOM
TATH, OCHOBaHHBIM Ha ImpuHIUIEe MakcumyMa [lonTparuna. OgHoi U3 hyHIaMeHTallb-
HBIX IPOGJIEM TP PEIISHUH 3TOW 3a7auu SIBJISETCS OTCYTCTBHE TEOPEMBI O CYILIECTBO-
BaHUM PEIICHHS, YTO BBI3BIBACT CIOKHOCTH MTOCTPOCHHS YCTOMUMBHIX U 3(PPEKTUBHBIX
MeTo/I0B €€ pewmeHus. B camom gene, B ciiydae OTCYTCTBHUSI CXOJUMOCTH YHUCIEHHOIO
METOJ[a ONTUMU3ALUH K HICKOMOMY PEILIEHUIO HET BO3MOXKHOCTH OIPEAEIUTh, CBI3aHO
JI 3TO C OTKA30M CaMOI0 YMCJIEHHOTO METOJA WM C OTCYTCTBHEM PELICHMS 3a]auu
ONTUMAJILHOTO ympasieHus. [103ToMy aKTyallbHBIMHU SIBIISIOTCS 3ajada YUCICHHOTO
OTIpeJIeTICHUs] CYILECTBOBAHUSI PEIICHUS] B IPOCTPAHCTBE IIPOEKTHHIX NapaMeTpoB (Ta-
KHUX Kak Tsdra, y}:[GJ'IBHBIﬁ UMITYJIBC W JJICKTPUICCKAA MOIITHOCTh JIBPIFaTeHBHOﬁ ycCra-
HOBKH) M 3aj]aua OIEHKH 00JIaCTH JTOCTHKUMOCTH B (pa30BOM mpocTpaHncTBe. s mo-
JIYYCHHUA OTUX OLEHOK MOXKHO HMCIIOJIB30BaTh 3a1a4d HA MUHUMYM TATH U ONITUMaJlb-
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HOTO OBICTpOAEHCTBHA. MOKHO ITOKa3aTh, YTO JABE ATH 3aJa4d CBSI3aHBI MEXKIY COOOM
4yepe3 HEKOTOPYIO HOPMHUPOBKY CONPSKEHHBIX IIEPEMEHHBIX.

Jlerko mokasate, 4TO 3ala4 MAUHUMM3ALNHU TATH WIK BPEMEHH SIBIISETCS TIIajl-
KHMMHU, BBUIY OTCYTCTBHS NMEPEKIIOYEHUN TATH, YTO YIPOLIAET MOJy4YEHHE UX pellle-
HUS B CPABHEHMH C 3a7ayeil ¢ MepeKkmodeHnsaMu. [Ipu 3ToM O4eBUIHO, YTO pEIICHUE
HOCJIEAHEH 3a7aul CYLIECTBYET, €CIIM BEJIMYMHA MUHUMAJIBHOM TSATH COOTBETCTBYIO-
el 3ajauu e€ MUHUMM3AallMd MEHbIIE MM paBHA BEJIMYMHE PAcHojaraeMoil Taru
aHAJIOTUYHO co BpeMeHeM. OJHaKo, pelleHMs STHX 3ajJad OrpaHUYEHbl 3HAUCHHEM
pacrnionaraemMoii Maccel TorumBa. M1 Bo n30ekaHHe YHCIEHHOTO BBIPOXKACHHS MMEET
CMBICII B Hayajle paccMaTpUBaTh 3a/1aui 0e3 MacCOBOT'O pacxo/a.

Takum oOpazoM, IpeaaraeTcs METO/ BHIYUCICHUS! ONTUMANIBHBIX TPAeKTOPUil
C MEPEKITIOYEHNEM TATH, HAYMHAIOMIMICS C PEHICHUS COOTBETCTBYIOILEH 3a1a4dl MH-
HUMM3ALHN PEAKTUBHOTO YCKOPEHHS C MOCIEAYIOINM YHCICHHBIM IPOIOJKEHUEM I10
BEIMYMHE yJIENBHOTO UMIYIbCA K 3a/1a4€ MUHUMHU3ALUH TATH U JAIbHEUIINM IIEPEX0-
JOM K Tsre Oonbllle MUHMMalbHOM. IIpermmaraemMplii METO MO3BOJSIET OOHAPYXHUTh
BBIPOJKICHUS, CBA3aHHBIE C HEJIOCTATKOM BEIHYMHBI TATH WIH yIENBHOTO HMITYJbCA.
OTOT METOA MO3BOJSAET CHPOEKTHPOBATH OYEHb YCTOMYHMBBIN UHCIICHHBIH aJrOpUTM
NPaKTHYECKU HE HYKAAIOMIUICS B BHIOOpE HAYAIBHOTO NPUOIMKEHUsI U 0OHApYKU-
BAIOIUN BBIPOXKJEHUS DPEIICHUM, CBSA3aHHbIE C IIOCTAaHOBKOM 3amauu. B kadecTse
IIpUMepa paccCMaTpPUBAOTCS MEIMOLEHTPUYECKUE YIACTKU MEKIIAHETHBIX NIEPEIETOB.

OIIEHKA MOTPEGHBIX BEJIMUYMH XAPAKTEPUCTHYECKOM
CKOPOCTH JJ1s1 KOPPEKIIMI TPAEKTOPUU NEPEJETA K JIVHE
U MAHEBPA TOPMOKEHUS
IL.A. Xynopoxkos, E.C. T'opauenko

B pabote npoBoanTcs OleHKa MOTPEOHBIX BEIMYMH XapaKTEPUCTUIECKON CKO-
pOCTH AJIst KOppeKuuii TpaekTopuu nepenéra k Jlyne n maneBpa Topmoxenus. [Ipuse-
JICHa cXeMa BBIBEJICHUS U IepenéTa kocMudeckoro amnmapara (KA) Ha okoJokpyroByio
MOJIIPHYIO0 OpOUTY UCKYCCTBEHHOTO cryTHHUKA JIyHBI ¢ BBICOTON ~100 KM.

Pakersi-Hocutemu (PH) u pasronnsie 010ku (PB) obGecrieunBaioT BBIBEIECHUE
KA nHa mepenetHyro TpaekTopuio 3emisi-JIyHa ¢ MOTPENIHOCTSIMH, OIpEesIieMBIMU
KOBapuaInoHHOH MaTpuuei paccenBanus Bekropa (KMB) nocne BriBenerns KMB (B
opOHTaNBHON cHCTEMe KOOpAWHAT INb; KM, M/C), IPUBEICHHOH HAa MOMEHT NpOJETa
nepurest OpOUTHL. [laHHast MaTpUIA HUCHOIb3YETCs ISl PACCEHBAHMS HAYAIBHOTO BEK-
Topa nepenéTHoi Tpaekropuu. [Ipu mpoBeaeHUH KOPPEKIIUN TPAEKTOPUHU BbIada UM-
MyJbca CKOPOCTH obecneynBaeTcs JIM00 padoToi KOPPEKIMOHHO-TOPMO3HOT'O JIBUTa-
tens (KT/), mubo paboToit BockMU IBUTATENeH Malol TSATH. TOYHOCTH BBITAYU MM-
MyJIbCOB KOPPEKLUU PacCUMTaHa ¢ Y4ETOM XapaKTEPUCTUK JBUTaTEIbHBIX YCTAHOBOK
(AaY).

Ha yuactke nepenera k JlyHe mpennosaraercst OpOBEJEHUE ABYX KOPPEKLMA
Tpaektopuu. [lepBas Koppekius, BeImoyiHsAeMas Ha 32—36 gac moseTa, IpeJHa3HauYeHa
JUIA TTapUPOBaHUS MOTPEITHOCTeH, Bo3HUKaromux npu pabore /1Y PH u Pb. Bropas
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KOPPEKLMsI, BBIIOJIHsEMAas IPUMEPHO 3a CYTKHM 10 nomiera k JlyHe, ycTpasser mo-
TPEIIHOCTH TPOBENEHUS IEPBOW KOPPEKIMH, 00YCIOBICHHBIE TOYHOCTBIO OTIpeerne-
HUS TIapaMeTpOB TpaeKTopuu mnepenéra k JlyHe nepen nepBoil KOppeKkuen u TOYHO-
CTBIO pealM3alii NepBoil Koppekiun. O0e KOPPEKINH BBITOTHIIOTCS MPH HATHIUN
suaumoctu KA n3 HUIIos.

3ajgaya oneHKH TpeOyeMbIX MpHpalleHHH XapaKTepucTUUecKol ckopoctn KA
IIPU KOPPEKIHSIX perraercss MeTogoM MonTte-Kapio. A UMeHHO, [ HaKOIJICHUS CTa-
TUCTUKH MoJenupyercs nepenét Ha JIyHy ¢ yd4€ToM HorperiHocTell BEIBEIEHUS U pa-
601bI PB, morpemnHocTeii HCTIOTHEHUsI KOPPEKIINH, a TAK)KE MOTPEIIHOCTEH ompe/erie-
HUS NapaMeTpoB TpaekTopuu nepeneta. IIpu 3ToM Ha kaxaoi uTepanuu MeTona pe-
LIAI0TCS MOCIE0BATENbHO JIBE KpaeBble 3a1auu nepenéta Kk JIyne misd mepBoil u BTo-
POl KOPPEKIMIL COOTBETCTBEHHO.

Juis monydeHnsT OKOJIOKPYTOBOM MOJSpHOW OpOHWTH BOKpYT JIyHBI, a Taxke
pacuéra HeoOXOIUMBIX KOPPEKIHil pemaeTcs TpéxmapaMeTpruieckas KpaeBas 3a/1a4a.
BapbeupyeMbiMu napaMeTpamMu KpacBOW 3a7aud SIBIAIOTCS BEIMYMHA U HANpaBJICHHE
HMIYJIbCa CKOPOCTH, a KOHTPOJIHUPYEMBIMH — CelleHOrpaduuecKkoe HAKIOHCHHE Op-
OuTHI, BBICOTa OPOWTHI HaJ MOBEPXHOCTHIO JIYHBI B IEPHUCENICHUH, a TaKXe BpeMs
nojnéra x JIyHe. B xauecTBe naThl mposéTa nepuceneHus BeIopaHo 7 yacos 19 MuHYT
2 okTs6ps 2016 roxa.

Pemenne xpaeBoil 3amaun ocyuiectsisgercs MeronoM HerooToHa. Pesynbratom
pelLIeHusl SBIsIeTCs 3HAUeHHEe TNPHUPALICHUH XapakTepucTuueckoi ckopoctu {VX, VY,
Vz}, xoTopoe mo3BoJisieT 00ecneunTh 3HAU€HUSI KOHTPOJIMPYEMBIX MapaMeTpoOB C 3a-
JAHHOHM TOYHOCTHIO. BEIOOp TOYHOCTH pelieHust KpaeBoil 3amadu 0OYCIIOBIICH ITOBHI-
LIEHUEM CKOPOCTH pacdy€TOB MIPU HE3HAYUTEIBHOM BIHUSHUU HA UMITYJIbC KOPPEKIIHH.

Janee mpoBoAuTCS CTaTHCTHYECKAss 00paboTKa pe3ylbTaToOB PEIICHUS M OTIpe-
JIEJSIFOTCSL CTAaTUCTUYECKHUE XapaKTEPUCTHKHU, TAKHE KaK MAaTEeMAaTUYECKOE OXKHUJaHUE
(M) m cpegHeKBaIpaTHYECKOE OTKIOHEHHE (C) BEIHMYUHBI MPHPAIICHUS XapaKTepH-
CTUYECKOW CKOPOCTHU JUIsl KOPPEKUUH U UMITYJIbCA TOPMOXKEHHUS, & TAKXKE PacCUUTHI-
BAIOTCS] KOBapPHUAI[MOHHBIC MAaTPHUIBl PACCEMBAHUS OpOHUTHI MepenéTa Ha MOMEHTHI |-
KOPPEKIMH, 2-if KOppEeKIHHu U TopMokeHus y JIyHsl (Ipu GOpMHPOBAHUHM OPOHUTEHI
HCKyCcCTBEHHOTO cryTHUKA JlyHbI). IIpuBonaTcs cooTBeTCcTBYyIOmMME pe3ynpTarsl. I1o-
KazaHbl (QYHKIHMU pacrpenesIeHus] BEPOSTHOCTH Uit 1-T0 U 2-TO MMITYJIbCOB KOPpEK-
LMY Ha nepesieTe ¥ TOpMOKeHUs y JIyHbI.

AHanu3 pe3yJbTaToOB IMOKa3ajl, YTO UCIOJHEHUE MAHEBPOB KOPPEKLUHU Iepe-
JIETHOM TPaeKTOPHH M TOPMOXKEHHUS TpPeOyeT 3amaca XapaKTepUCTHISCKOH CKOPOCTH
okoJo 852 m/c + 10 M/c (Ha mapupoBaHHE BO3MOXHEBIX TIEPEHOCOB MOMEHTOB IIpOBe-
JICHUS] KOPPEKIuii). DTO 3HaUe€HHEe MOKET CYIIECTBEHHO BO3PACTH B 3aBUCUMOCTH OT
KOHKPETHOHN JIaThl CTapTa, MOCKOJIbKY THIEpOONINYECKHi N30BITOK CKOPOCTH IOJTyda-
€MOH IepesieTHOW OpOUTHI B 3aBUCHMOCTH OT MECSIIa CTapTa BHYTPH OTAEIBHOTO ToJa
MOXET CYIIECTBEHHO MEHAThLCS (TipuMepHo oT 815 mo 870 m/c).

B pacyerax mpuHHMaINCh BO BHUMAaHHE TOJIBKO IMOTPEIIHOCTH, 0OYCIOBICH-
Hble TOYHOCTHIO BhiBeneHus KA Pb, ucnonnenns mmmynscoB JIY KA, a Taxke mo-
TPEIIHOCTH HETOYHOCTH 3HaHMA nojoxkeHns KA. B cBsa3u ¢ »TuM moTtpebHOE 3HaUe-
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HHE pacrojiaraeéMoro 3araca XapakTepPUCTHYECKOW CKOPOCTH MOXKET HE3HAYHUTEIILHO
BO3pacTH.

AHAJIN3 BJUSAHUSA ACUHMMETPU HA TIPOCTPAHCTBEHHOE
JABUXKXEHHUE CITYCKAEMOTI'O AIIITAPATA B ATMOC®EPE IIJTAHETBI
A.T. Tonopkos, B.B. KopsiHo

Hannume manbIx acHMMETpPUil CIIOCOOHO BBI3BIBATH CJIOXKHBIE JHHAMHYECKHE
SBJICHUSA, TaKue Kak IapaMeTpuyeckuil pe3oHaHc. B pesynbraTe pe30HAHCHBIX
SBJICHUHA CTAaTHUECKU YCTONUMBBEIA crmyckaembli ammapar (CA) MOXeT OKa3aThCs
JUHAMUYECKM HEYCTONUMBBIM. YCIOBHE BO3HUKHOBEHUS MapaMeTPUUYECKOTrO
pe30HaHCa — 3TO PABEHCTBO YIIOBOH ckopocTd BpamieHHsT CA OTHOCHTENBHO
TIPOIOJIFHON OCH M 9aCTOTHI MTOTIEPEYHBIX COOCTBEHHBIX KoJiebanmit CA.

B nanmnoOit pabore acmmmerprmm CA paccMaTpHBalOTCS KaK BO3MYIICHHS
MacCOBO-MHEPLMOHHBIX U TEOMETPUYECKHX mNapameTpoB. K TakuM BO3MYIIEHUSIM
MOXHO OTHECTH OOKOBOE CMEUICHHE IIEHTpa Macc OT MPOAOJIBHOM OCH CHMMETpPHH,
YIJIOBOE OTKJIOHEHHE TIJIAaBHBIX OCEH HHEpPIUH OTHOCHUTEIBHO OCell M IUIOCKOCTEH
TEOMETPUUECKOI CHMMETpHH, a’dpOJAMHAMHUYECKYI0 AaCUMMETpPHUIO (A7 abCOIIOTHO
xéEctkoro Ttena). [lon a’spoauHaMu4ecKol acUMMeETpHed aOCOJIOTHO KECTKOro Teia
MOHMMAETCsl OTKIIOHEHHE adpoIuHamMudyeckoi popMbl CA OT HOMHUHAIBHOH, KOTOpPast
3aBUCHT OT HETOYHOCTH M3roToBieHus CA, a Takke HepaBHOMEPHOro olrapa mpu
a’POIMHAMUYIECKOM TOPMOKCHHH.

Bo3smymiénHoe ABMKEHUE BpALLAIOLIEroCsi BOKPYT cBOEH nmponosibHo ocu CA
MOJKET 3HAUUTENLHO U3MEHATH BEIMYUHBI TAPAMETPOB MPOCTPAHCTBEHHOIO YTI0BOIO
JBIDKEHUsS, YTO B JalbHEHIIEM MOXET CYIIECTBEHHO IOBIHATh Ha YCIEIIHOE
3aBepIICHHE KOCMUYECKON MUCCHH.

B pesynprare pazpaboTana gpuznko-mareMaTnuecKkasi MOJIeINb IpoIiecca CIrycKa
CA B atMocdepe mmaHeTsl ¢ y4ETOM BIUSIHUS aCUMMeTpHid. Paspaboran nporpamMMHo-
ANTOPUTMUYECKUH KOMIUIEKC pEIleHHs YpaBHEHHH, ONMCHIBAIOIINX IPOLIECC CITyCKa, C
BBIBOJIOM DE3yJIbTATOB B OTIENIbHBIE (ailiibl, ¢ KOTOPBIMH MOXKHO IOTOM PadoTaTh B
JlallbHEHIIEM IIPYU aHAIIU3€ Pe3yJIbTaToB pacuéra. IIpoBeaeHbl pacuéTsl U1l IUPOKOTO
JIUara3oHa BEJMYMH acUMMeETpHi. Pe3ynbTaThl TECTHPOBAaHHUS pPeaTM30BAHHOTO
aNropuT™Ma Jal0T OCHOBAaHHE T'OBOPUTH, YTO JAHHBIM alrOPUTM MOXKET CIY)XKUTh
JOCTaTOYHO A(PPEKTUBHEIM MHCTPYMEHTOM OICHMBaHUS JBIKeHH CA B ycIOBHSX
MPOTHO3UPYEMOr0 BOSHUKHOBEHHS ABIECHHS IaPAMETPUUECKOTO PE30HAHCA HA CTaUH
MaTEMaTHYECKOT0 MOJEIUPOBAHHUS.

Takoe MozxenupoBaHue Ha ctaguu npoektupoBaHus CA naéT ocHOBaHUE AJIS
BHECEHHUSI COOTBETCTBYIOIUX M3MEHEHUI, COBEPUICHCTBYOMMX KOHCTpykuuto CA u
YIIy4IIAOUINX €r0 MaCCO-MHEPIIMOHHBIE U T€OMETPUYECKHE XapAKTEPUCTUKU.
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BOITPOCHI NCITOJIb3OBAHHUS UHTEJIJIEKTYAJIN3UPOBAHHBIX
CUCTEM YHIPABJIEHUS IBUKEHHUEM JIETATEJIBHBIX AIIITAPATOB
B.T". lunees, A.A. Epumos, J1.B. Jlazapes, C.B. JlepuH,

A.B. Myxun, O.A. YcrneHnckas

Henbio nccnenoBaHuil, NpeACTABICHHBIX B TaHHOM CTaThe, SIBJISETCS U3yUEHUE
MPUHIMIHUATIHLHOW BO3MOXKHOCTU HCTIONB30BaHMS MEPCIEKTUBHBIX METOJOB MOCTpOe-
HUSl UHTEJUIEKTYaIU3UPOBaHHBIX cucTeM yrpasieHus (CY) ABMKEHUEM JieTaTelbHbIX
anmapatoB (JIA) u uccrnenoBanue 3G(HEKTUBHOCTH UX MPUMEHEHUS B KOHTYpPE YIpaB-
JICHUSA.

B kauectBe mepcrekTUBHOro meroaa moctpoeHuss CY paccmaTpuBaeTcs HC-
MOJIb30BAHUE METOJOJIOTHH CHHTE3a HEUYCTKO-HEWPOHHOTO PEryisaropa, 00ydaeMoro
Ha OCHOBE HAOIIOAEHUS 3a MOAENBIO IBIDKEHUS JIA.

[IpuBoasaTCS pe3ynbTaThl CPaBHEHUS UMHUTAIIMOHHOTO MoaenupoBaHust JIA mis
BapHaHTOB aBTOMAaTa CTaOIIH3aINH, TIOCTPOSHHOTO Ha OCHOBE TpaauiuonHoro [T/ -
perynsaTopa ¥ CHHTE3MPOBAHHOTO HA OCHOBE HAOIOACHUI HEYSTKO-HEHPOHHOTO pe-
rynsropa. B kadecTBe 00BeKTa yIpaBIeHUS HCIIONB30BaIaCh AMUTAIMOHHAS MOICIH
.HA, HOCTpOCHHaSI 10 ypaBHCHI/IHM BO3MyL[IeHHOFO JBHXXCHUA C y‘IeTOM JUHAMUKHA
HU3MEPUTENBHBIX M UCHOJHHUTEIBHBIX yCTPOoHCTB. CHHTE3UPOBAH KOHTYpP YIpPaBICHUS
Ha OCHOBE OOYYEHHS M0 HAOJ0JaeMbIM MapaMeTpaM JBIKCHHS HEYSTKO-HEHPOHHOTO
perymsatopa Tuna Takaru-CyreHo. [Iposeaeno uccnenopanue 3h(HEKTUBHOCTH KOHTY-
pa ynpaBJeHHs C MOJKIIOYCHUEM HEYETKOTO PEryisiTopa. AHaiu3 paboThl HEUETKOTO
peryasaTopa MmoKasai, YTO HEUETKUN PEerysaTop MO3BOJIsIeT obecnednTh 3 (HEKTUBHYIO
paboTy, OCHOBEIBAsICh HAa KAYECTBEHHOM ITOJXOE, PeaIi3yeMOM Ha JOCTATOYHO MPO-
CTBIX HEUETKUX MPaBUIAX.

AHAJIN3 BPEMEHU INPEBBIBAHUSI KOCMHUYECKOI'O AIIITAPATA
B TEHU U NOJYTEHHU OT 3EMJIA B TIPOLHECCE ET'O BBIBOJA
HA TEOCTAOMOHAPHYIO OPBUTY
B.II. Kazakosues, B.B. Kopsinos, I1.B. [Ipocynmos, A.I'. Tonopkos

OnHoit u3 Haubojee BaXHBIX M CJIOXHBIX 3aJay, KOTOpask BO3HUKAET IPH
CO3JIaHUU  TEJIEKOMMYHUKAIIMOHHBIX ~ CITyTHHUKOBBIX CHCTEM  CBSI3H, SIBJISIETCS
coxpaHeHne QopMbl pediekTopa 3epKalbHOH aHTEeHHBI B TPOIECCE BBIBOJA
kocmmyeckoro ammapara (KA) Ha reocrammonapayto opobuty (I'CO). OcHOBHBEIM
HCTOYHMKOM HCKa)XeHHs (QOpPMBI CIIy)KaT TepMUUeckue nedopmanny, BO3HUKAIOIINE
n3-3a HEPAaBHOMEPHOCTH OCBEHIEHHOCTH peduIeKTOopa Ha pas3lIMyHbIX YyYacTKax
TpaekTopuu. MaKCUMaJbHO JONMYCTUMBIH ypoBeHb JAedopmanuii peduiekropa
AQHTEHHBI HE JIOJDKEH IPEBBINIAaTh OJHON IIECTHAIIATON IO paboueil AITMHBI BOJIHBI.

B nanHOli paboTe paccMaTpuBaeTcs BOINPOC OIpEAENEHHS MaKCHMalbHOT'O
BpeMeHU Haxox/eHus: KA B TEHH U IOJyTeHU OT 3eMJIH PU Pa3IMuHbIX TPACKTOPHSIX
nepexona KA ¢ opoutsl oxumanus Ha ['CO, a Takke TMPOBOJUTCS aHATU3 BIIMSHUS
rapamMeTpoB OpOHUTHI Ha YPOBEHb OXHJAEMbIX NOTOKOB COJIHEYHOIro H3iy4yeHus. B
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paboTe mpencTaBieHa MaTeMaTH4ecKas Mojesb ABwxkeHUss KA B mpoeknusx Ha ocu
MHEPUUAIbHOM CHCTEMBl KOODAWMHAT, JaHbl (OpMynbl Ui HpeoOpa3oBaHMsA
koopauHaT KA B 3KIMNTHYECKYIO CHCTEMY KOOPAMHAT U C(OPMYIHPOBAHBI yCIOBUS
normaganus KA B TeHp U monyTeHb oT 3emiu. Pacu€rel mapamerpoB aBmxeHns KA
npu mepexone ot opbutel oxkumanus Ha ['CO momydeHBl Ui IBYX BapHAHTOB:
Hepexo MO0 IJUIMNTHYECKOH OpOUTE C MCIOJIb30BaHMEM ABHratelsieil OONbIION TSATH
(dcmosnp30BaHKME PA3TOHHOTO OJIOKA); TEpeXoJ IO CHOHpaid C HCHONB30BAaHUEM
JIBUTATEJIsl MAJIOH TSTH.

Jemwxenne KA ¢ gBurareneM Majlod TSATH MPOXOJHUT MO CIHMPAIH, NMPUYEM
BEJIMYMHA CKOPOCTH MPAKTUYECKU COOTBETCTBYET CKOPOCTHU IO KPYTroBOil opOuTe st
OJTHOTO M TOTO e panuyca. [loaToMy MOXHO CUMTATh, YTO NPH JBIKEHUH Takoro KA
BpeMsl HaxXOXJICHHWS B TCHH M MOIYyTEHH 3eMJId OyaeT ONM3KO MO BEIMYMHE K
3HAYEHHAM, PACCUNTAHHBIM JJISI KPYTOBOH OpPOHUTHI COOTBETCTBYIOIIETO PaaANyca.

Hcnonp3oBaHne pa3roHHOTO Onoka ¢ OombpInoi Tsarod s mepexoma KA ¢
opoutsl oxupanus Ha ['CO mpuBOAWT K TOMY, 4YTO OOJBIIAs YacTh TPACKTOPUH
ABJSIETCS  3JUTUIICOM  OOJBIIOTO JKCLHEHTpPHCHTETa. B 3TOM ciydae BelMYMHA
HOPMAaJIbHOM COCTaBIIAIONIEH CKOPOCTH PE3KO YMEHBIIAETCS MPHU MOAXOJE K alorero
MepexXoHOW OpOUTH. Pe3ynbTaroM 3TOro SBISIETCSI YBEJNMYEHHE BO3MOXKHOTO
BpeMeHH HaxoxaeHus KA B Tenn 3emnn.

AHanu3 pe3ynpTaToB pacdyéroB IMOKaszaja, dro mnpu moaxoxe k I'CO
MojenupyeMoe BpeMsi HaxoxkaeHus KA B TeHHM I 3JUIMITHYECKON MEepexomHOU
OpOUTHI 3HAYMTEIBHO Oouibllle, YeM npH ABmwkeHun KA mo cnmpanu ¢ JBUratenem
Manoi Tsaru. Bpems Haxoxxnenus KA B TeHH U NOTYTEHH B OCHOBHOM OIIPEAEISIETCS
BEJINYMHON HOPMAJBHOW COCTABISIOUICH (TMEPHNEHIUKYIAPHOW Paguycy TPaeKTOPHH
KA) ckopoctu. IIpu mepexoge KA na I'CO mo BBITSHYTOH SJTUNTHYECKON OpOHTE
BEJIMUMHA HOPMAJIBHON COCTaBISIIOIIEH CKOPOCTH 3HAYMTENIBHO YMEHBINAETCS II0
CPaBHEHHIO CO 3HAYCHWEM CKOPOCTH B Hadaylle nepexona. IlosTromy Bpems
HaxoxJeHus1 KA B TeHM M MOJyTeHN OT 3eMJIM MOXKET JIOCTHTHYTh BEJIWYMH MOPSIKa
JByX dYacoB M Oomee, ogHako Bpems HaxoxaeHus KA B moinyTeHH OT 3eMiH
3HAYUTEJHHO MEHBIIIE BPEMEHH HAXOX/ICHUS B TCHU.

B cBoto ouepenp s KpyroBbIX opOHUT Bpemsi HaxoxneHuss KA B TeHu 3emin
YBEJIMUMBACTCSl C YBEIHMUYECHHUEM pajnyca OpOUTHI. DTO OOYCIOBICHO yYMEHBIIEHHEM
ckopoctu nBrxeHus: KA o opoure

BAJIVIMCTHYECKHUE ACIIEKTBI HOCTPOEHUS CTPATEI'N CBOPA
KPYITHOI'ABAPUTHOI'O KOCMHUYECKOI'O MYCOPA
HA OKOJIOKPYT'OBBIX OPBUTAX
A.A. bapanos, [I.A. I'pumixo

3a BpeMs OCBOEHHS KOCMHYECKOTO MPOCTPAHCTBA HA Pa3IMYHBIX OPOUTAX CKO-
mutock (o nanaeiM OOH) 3a 2009 1. okosio 300 ThicSY 00BEKTOB KOCMUYECKOTO MY-
copa (KM), koTOpsIii IIpencTaBisieT co00i Kak He)YHKIIMOHUPYIOIIHE KOCMHYECKHUE
anmapatsl (KA), orpaGoraBimme CTyleHH pakeT M Pa3TOHHBIE OJIOKH, Tak u Ooiee
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MeNKHe 0OBEKTHI, 00sS3aHHBIE CBOMM IPOHUCXOXKICHHEM OCOOCHHOCTSAMH DPa3lIeIeHUs
KOHCTPYKIIMHA B KOCMOCE M CTOJIKHOBEHHSIM 00bekToB. Tak, B 2007 u B 2009 1T. B
paMKax HCHBITaHUI BOOpyKeHHi Kurtail ocyiecTBui 3alyCcK pakeT, KOTOpbIE Mopa-
3WH cBoM yxe Bhimennmme u3 crposi KA. Taxke B 2009 r. mpom3onuio mepBoe ecre-
CTBEHHOE CTOJIKHOBeHHE B kKocMmoce: Mexkay KA «Kocmoc-2251» u KA «Iridium-33».
K HacTosimeMy MOMEHTY HauOONBIIMI BKJaJ B 3acOpeHHe KocMoca BHeciau Kurait
(40%), ayrp menbiie CHIA (27,5%) u Poccus (25,5%), ocranbHble cTpaHbl — CyM-
MapHO okoJio 7%. [lanbHeiiee UCOIb30BaHUE OPOUT C BBHICOTOH HEPHULEHTpA, Ipe-
Beimatorein 600 kM, B OxmkaiimeMm OyIaylleM MOXKET OBITh OCIOKHEHO Yrpo30i
CTOJIKHOBEHHS C KPYIMHOTab0apUTHBIMU OOBEKTAaMHM, B CBSI3M C ATUM HEOOXoIuMa pas-
paboTKa METOZOB ONTUMH3ALMK YBOJAA 3TUX OOBEKTOB C OPOMTHI C HCIOJIb30BAHUEM
X MEXaHUYECKOTO 3aXBaTa aKTHBHEIM KA -cO0pIIHKOM.

LeneHnampaBiieHHBIH YBOJ C OPOHUTHI MCKYCCTBEHHO CO3JaHHBIX KOCMHIYECKUX
00BEKTOB aKTyalieH Kak id Hu3KuX opour 700-1500 kM, roe BnusHUE atMocheps
KpaifHe He3HaYHTEIFHO, TaK U IJIS1 BRBICOKUX OpOWT, B TOM YHCIIE U T€OCTAI[MOHAPHOM.
K mHacrosmemy BpeMeHH I HU3KOOPOUTAIBHBIX OOBEKTOB, T/ie NPH MAaHEBPHPOBA-
HUU MOXXHO aKTUBHO MCIIOJIb30BaTh HECHTPAJIBHOCTD I'PaBUTAlIMOHHOT'O IMOJISA 3eMJ'H/I,
chopMupoBaiIuch IBe cXeMbl yBoaa. [lepBas M3 HHMX IpeaycMaTpHBaeT MOCIEel0Ba-
TEJIbHBIA 00JET HEKOTOPOTO KOJIMYECTBA OOBEKTOB C UX cOOPOM, MO0 C BHEJPEHUEM
B como MaiblX KA ¢ aBTOHOMHBIM YIIpaBJICHUEM U 3al1aCOM TOILIMBa JJid TOPMO3HO-
ro BozfeicTBUsA. BTopas cxema mpeaycMaTpuBaeT HCMoib30oBaHHe ogHoro KA, ma-
HEBPHUPYIOIIEr0 MEXKAYy OOBEKTaMH U 3a CUET CBOEH JIBUraTebHON YCTAHOBKH IOCTIE-
JTOBATENEHO YBOJAIIETO MX Ha OpOWTHI 3axopoHeHMs. O0e mpuBeAEHHBIE CXEMBI pac-
cuntaHbl Ha O0pb0y c KpymHorabaputHeIM KM. CremyeTr OTMETHTH, YTO WMEHHO
KpymHOTabapuTHBIE 0OBEKTH IPEACTABISIIOT OCHOBHYIO OIACHOCTH JUTS OpOUTAIIbHON
rpynmupoBkd. Takwe 0OBEKTHI 00NANAIOT HECOM3MEPUMO OOJBIIMM HUMITYJIBCOM II0
CpaBHEHUIO C HEOONBIINM YaCTUI[AMH H TIPH CTOJKHOBCHHH SIBIITIOTCS UX HCTOYHU-
KOM, YTO MOJKET MPHBECTH K HEYIpaBIseMOl mernHol peakiuu. Kpome Toro, B TOII-
JIMBHBIX Oakax IIOCJIICAHUX CTyHeHeﬁ PaKET U pa3aroHHbLIX OJIOKOB MOJKET OCTaBaThCS
TOINIMBO, KOTOPOC YCUJIIUT MOIIHOCTD B3pbIBa IMTPU CTOJIKHOBCHHU.

B kauecTBe OCHOBHBIX HaHpaBJ’IeHI/If/'I ONTUMHU3AINU DHEPICTUICCKUX U BpE-
MEHHBIX 3aTpar Ha 004ET 00bekTOoB KM B paboTe MCIOJIb30BaHbI CIACAYIOIINE METO-
JIbI: MCTIOJIb30BaHUE B cxeMe 00JIETa HeCKOJIbKO akTUBHBIX KA-cOopumkoB KM, rub-
KWl BEIOOp YHCIIa BUTKOB MEpeNéTa MexX Iy ABYMsS OOBEKTaMHU B 3aBHCUMOCTH OT pac-
COTJIACOBAHUS IO AOJTOTE Bocxojsmero y3na ([ABY), ncnoiap3oBaHue AHaroHAIBHBIX
nepexonoB Ha noprtpere Boironuid JIBY. Coderanne pa3pabOoTaHHBIX METOJIOB I103-
BOJISIET 3HAYUTENILHO ONTHMH3MPOBATh PEIICHHUE MOCTaBJICHHON 3a/1aui KaK I10 3HEep-
TeTHYECKHM, TaK M I10 BPEMEHHBIM TT0Ka3aTelsiM.
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MOJIYAHAJIATUYECKH AJITOPUTM PACUETA CITEKTPA
MONEPEYHBIX KOJEBAHUM TPOCA KOCMHAYECKOI'O JIN®TA
A.b. Hypanuesa, I0.A. CagoB

KocMuueckuii T — rumoreTndeckast KOHCTPYKIHSA, KOTOpast yIpOCTHIa Obl
JOCTYTI B Onrxaimii kocMoc. OCHOBHOH €€ 3JIeMEHT — TPOC, IPOTSIHYTHINA ¢ 3eMIIH,
JydlIe ¢ AKBAaTopa, 3a reoCTallMOHapHYI0 opOuTy. /IMHaAMHMKa Takoro MpOTsSKEHHOTO
TpOCa CHIBHO BIIUSIET Ha paOOTOCIIOCOOHOCTh BCEi KOHCTPYKIINH.

B pabote paccMmaTpuBaeTcs cienyromas MOJAENb: THOKHHA, BECOMBIH, HEpacTsi-
JKUMBIH TPOC MEPEMEHHOI0 CEYeHHUs! B I'PaBUTALlMOHHO-IIEHTpoOexHoM nose. [Ipuse-
JICHBI TIPUMEPHI JIBIKCHHUS, TOITyYSHHBIE YHCICHHBIM MOJCIUPOBAHUEM. YpaBHEHHS
JIBIDKCHUS JIMHEAapu30BaHbl. [Ipy 3TOM OHHM pacnafaloTcs Ha SKBATOPUAIBHYIO M Me-
PUIMOHANBHYIO 9aCTH, Y KOTOPBIX €CTh YaCTHBIC PEIICHUS — MEPHOANIECKHUE IIOIIe-
pedHBle KOJIeOaHUs, XapaKTePHU3YIOIIHecs COOCTBEHHBIMH YacTOTaMH M (OPMaMU.
OO1mee penreHne 3a1a4u NMPEACTaBIMO KOMOWHANNEH HalIGHHBIX COOCTBEHHBIX IIBH-
»eHui. [Ipy moncke cOOCTBEHHBIX YaCTOT BO3HUKAET Hekyaccuieckas 3azada LTyp-
Ma-JInyBUIIISL ¢ TapaMeTpoM B KPaeBOM YCIOBHUH. PemieHne 3Toi 3a1adu st 9KBaTO-
PHAIBHOTO Cllydas uepe3 HpeoOpa3oBaHUE K IOJAPHBIM KOOPAMHATAM IIPEAIONKHI
I'.B. KanaueB. CoOcTBeHHBIE YacTOTHI U (OPMBI MEPHAMOHAIBHBIX KOJe0aHUil Haxo-
JUITCS TOX0KUM 00pa3oM. [IpuBeneHbl npuMepsl JBHXKCHUS, B TOM YHCIIE U3 Hayallb-
HOT'O MOJIOXKEHHSI, KOTOPOE SIBJISICTCS KOMOWHAILINEH COOCTBEHHBIX (hOPM.

I[J'IH BBIYHCJICHUA CO6CTBeHHOﬁ YaCTOThl HAAO BBIYHCIWUTH BCE MPCABIAYIINUEC,
YTO MPH BBICOKHX MOJaX HeymoOHO, I03TOMY ObUI pa3paboTaH MOJTyaHaTUTHYECKHN
MOAXOM, OCHOBAaHHBIN Ha PEIICHWH KPAaeBOW 3a/lauM ¢ MOMOINbI0 ycpenHeHus. I[lpu
3TOM CcOOCTBEHHBIE (DOPMBI Pa3OMBAIOTCS HA MOHOTOHHYIO M OTPaHWYEHHYIO YaCTH.
Jly11 MOHOTOHHON YacTH TOJIydeHa aHaJuTHYecKas (opMmylia, OTpaHWYECHHAs 4acTb,
KOTOPYIO HY)KHO HaXOIWTh TOJIBKO Ha aCHMITOTHYECKH MaJIOM KOHEYHOM y4acTKe
Tpoca, BEIYHCIAETCS YhcIeHHO. M3-3a ocoOeHHOCTEH 3aaun TakoW ITOIXOJ MpHMe-
HUM TOJIBKO JUIS HEHAarpy»XeHHOTo (T.e. 0e3 IOMONHUTENbHONW Harpys3ku) Tpoca. s
Harpy>K€HHOI'0 TpoCa MOJIYUCH aJITOPUTM CBCJACHHA PCHICHUA K CJIy4Yar0 HCHArpy>KeH-
HOro Tpoca. IIpuBeeHbl COOTBETCTBYIOIIME IPUMEPHI IBUKEHUSL.

JUHAMMNYECKHUE XAPAKTEPUCTHUKH
KPYITHOI'ABAPUTHBIX PAKETOKOCMHNYECKHUX OFBbEKTOB
M.A. Bopucos, JI.B. lokyuaes, 1.Jl. SxumoB

B xocMmuveckol TeXHHMKE ISl PEIICHHs] HAYyYHBIX M TEXHHYECKHX 3a1a4 (CBS3b,
JUCTAaHIIMOHHOE 30HIUPOBaHME 3€MIIM, UCCIIEA0BaHHE KOCMUYECKOro MPOCTPAHCTBA)
paspabaTbiBatoTcss MHGOpMAIMOHHBIE KocMudeckue ammapatsl (KA), ocHamieHHbIE
CIelaIbHON anmapaTypol ¢ BBICOKOH paspemaroniell ciocoOHocteio. B Poccun Ta-
kne padoter Begytes B HIIO mm. M.®. Pemernera, HIIO BHUMOM, HIIO mm. C.A.
JlaBoukuHa u 1p.
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Kak npaBuiio, koHcTpykuusi KA cocrout 3 miathopMel, Ha KOTOPYIO yCTa-
HABJIMBACTCS CICIHMajIbHAs allaparypa, MPOTSHKCHHBIC MAHEIH COJHCYHBIX Oarapei
(CB), MOBOPOTHBIC AHTCHHBI, BEHTUJIATOPBI, MAXOBHKH M IPYIHE MMOIBHKHBIC JIEMEH-
THl KOHCTPYKIHMH. TpeOoBaHUS K KadecTBY MHOIydaeMod HH(pOpMAIW{ C MPHOOPOB
HaOmroeHus, pa3meniaeMbix Ha KA, BBIIBHTAOT HOBBIE TPOOJIEMBI B OOECIIEYeHUHN
BBICOKOW TOYHOCTH CTAOMJIM3AIMU OCEH UYBCTBHTEILHOCTH MPUOOPOB HAOIOCHUS B
YCIOBHSAX CYIIECTBEHHO HEXKECTKUX KOHCTPYKITHIA.

TpaauIrOHHBIE METOBI YIPABJICHUS IMPH MOBBIIICHHBIX TPEOOBAaHUSIX K TOY-
HOCTSIM CTaOMIIM3AI[MH CTAHOBSATCS HETPHUIOJHBIMH, TaK KaK MPU UX HCIOIB30BAHUH
aMIUTUTYBI YTIOBBIX KOJCOaHUN M3Menus 3a cueT aedopMaliii KOHCTPYKIIMHA CTaHO-
BATCSI COU3MEPUMBIMU C 3aJaHHBIMH TOYHOCTAMHU. JIJI1 MUHUMU3AIUHA aMILUTUTY KO-
nebaHuil paccMaTPUBAIOTCSI HOBBIC TOXO0/1bI K (JOPMUPOBAHHIO 3aKOHOB YIPABICHHS
HCTIOMHUTENIbHBIMU OpraHaMu. OJJHUM U3 MyTeW PelIeHUs! 3a/1a4d TOYHOCTH SIBIISICTCS
BKJIFOUCHHE B KOHTYp CTaOMIM3alii WHPOPMAIKHU O TEKYIIUX MapaMeTpax yHIpyrux
KoJleOaHUi KOHCTPYKIIUH U Pa3pabOTKa HOBBIX CIIOCOOOB aKTHBHOTO AeMI(pHUpOBAHUS
KonebaHuil. AHAU3UPYETCS TOYHOCTH METOJOB OMpPEICTICHUS] YIPYIHX XapaKTepH-
CTHUK COCTAaBHBIX KOHCprKHHﬁ.

BAJUIMCTUYECKHUI AHAJIN3 YETBIPEXBUTKOBOM

CXEMBI CBJIMKEHUS TPAHCIHHOPTHBIX KOPABJIEA

C MEXKJIYHAPOJHON KOCMHUYECKOM CTAHIIMEN
P.A. I3ecos, B.H. XKXykos, E.K. Mensnukos, B.I1. [TaBnos

YeThIpEXBUTKOBAsI cxeMa (BMECTO TPaJAWUIMOHHON JABYXCYTOYHON) CONMKEHUS
TPaHCIOPTHBIX Kopabieir ¢ MexayHapomHoit kocMmuieckoi cranmmedt (MKC) Oviia
onpoOOBaHa Ha TpeX rpy30BBIX kopabmax «[Iporpecc» ¢ 1.08.2012 r. mo 11.02.2013
T., a 3aTeM OblIa IepeHeceHa Ha TpaHcnopTHele mutotupyemMsle kopabmm (TIIK) «Co-
103».

st atoro emié mo crapra [IK dpopmupyetcst padouas opouta MKC, 4to6s! ¢a-
30Bb1i yronm MKC-3emis-TIIK naxommics B 30He 20°—40°. TTocne crapra TIIK opbu-
Ta cOmmkeHns GopMupyercss AByMs UMITyiabcamMu ¢asupoBanus AVy u A V, (MexIy
1-M u 2-M BUTKaMH), KOTOpPbIE CUMTAIOTCS [0 HOMHMHAIILHOI OpOUTE BBIBEJCHHUS 3a
CYTKH JI0 cTapra, ucxojst u3 paxrudeckoit opourst MKC, n nepenatorcst Ha 6opt TTIK
nepen craproM. Koppekrtupytomue ummynscsl AV3 U A V, U1 OKOHYaTeIpHOTo (op-
MHUpPOBaHMA Nepro/ia 00pameHus U IIOCKOCTH OPOUTHI OCYIIECTBISIOTCS HA 2-M U 3-M
BHUTKax noiéra. B cmyuae HemraTHO# cutyarmu, kak Opuio Ha TIIK «Coro3 TMA-
12M» (mara ctapra 26.03.2014), npeaycMoTpeH Tepexoj] Ha CTaHIApPTHYIO JBYXCY-
TOYHYIO CXeMY COJNIDKEHUsS. 3aKIIOUUTEIbHBINA dTan cOMMKeHus] Ha 4-M BUTKE COOT-
BETCTBYET 3aKJIOYMTENBHOMY AaBTOHOMHOMY YYacTKy IpH ABYXCYTOYHOH cXeme
commxenus TIIK ¢ MKC.
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ATpHOpHBIE M allOCTEPUOPHBIC PACUETHI MMOKA3bIBAIOT, YTO 10 TPACKTOPHBIM
M3MEpEeHHUsIM Ha 1-M BHTKe OMMOKW B MPUIIEILHOM TOYKE, KOTOpas BRIOUpaeTcs Ha 4-
M BUTKE TIOJIETA, TT0 «TPEM CUTMam» He MpeBbimaeT 80 KM BAOIh OPOUTHL.

OIIPEJAEJEHUE BPEMEHUM U MECTA ITAAEHU S CXOISIINX
C OPBUT HEYIIPABJISIEMBIX KOCMHUUYECKHUX OFBEKTOB
O.A. Yamun, B.W. BanoBa

Bce Oonee akTuBHAs KOCMUYECKast AEATEILHOCTh HEM30€)KHO MPUBOAUT HEJI0-
BEYECTBO K MpOoOJIeMEe KOCMHYECKOTO MYyCOpa, KOTOpasi BEIPa)KAeTCsl HE TOJBKO B IO-
TEHIMaJIbHOI OMacHOCTH IS HOBBIX 3aITyCKOB U IKCIUTyaTallMd KOCMHMYECKUX aIlma-
paros (KA), HO 1 yBeTHYEHNHN KOINYECTBA HCKYCCTBEHHBIX KOCMHUUECKHX O0BEKTOB, B
TOM YHCIIC KPYIHOTa0apUTHBIX, KOTOPBIE HEYNPABIAEMO CXOIST C OpPOUTHI 3eMIIH.
OCOOEHHO OCTPO ATOT BOIIPOC CTOUT B 00JIACTH HU3KHUX OpOUT BeICOTOH 0 1000 kM.

CoBepIICHCTBOBAaHNE METOJIOB MPOTHO3MPOBAHMS MECTa M BPEMEHH BO3MOX-
HOTO MaaeHust pparMeHTOB 3TUX OOBEKTOB M pa3paboTka Mep 10 MHHUMM3AIHH OTIac-
HOCTEH SBJIETCS COCTAaBHOM 4acThio oOeclieyeHus II00aIbHOM 0e30MacHOCTH JKC-
tyatanun kocMudeckoro mpoctpancra. I'TI «Kb «lOxHOe» uMeeT onbIT NpOorHo3u-
pOBaHUS IBIDKEHHUs OTpaOOTaBIIMX BTOPHIX CTymeHed paker-Hocurtened (PH) «3e-
HUT), KA «®0boc-I'pyHT», HayuHO-HccnenoBarenbekoro cnyranka GOCE u 1.1

B noknane Ha mpumepe KA «®oboc-I'pyHT» onucaHa METOAONOTHUS HCCIeN0-
BaHMs JIBIDKEHMS! HEYNPaBIISIEMbIX OOBEKTOB Ha OCHOBE COOCTBEHHOTO OIBITA U pe-
3yJBTaTOB MHOCTpaHHBIX Koiuer. Ilocie oObsaBmenus KA «®Doboc-I'pyHT» aBapuii-
HbIM Kb «FO>kHOE» MpHHSUIIO ydacTHe B OPraHW30BaHHOM MeKareHTCKHMM KOOpAnHa-
IIMOHHBIM KOMUTETOM 10 KocMuueckomy mycopy (IADC) nporao3upoBanny BpeMeHH
M MecTa BO3MOXKHOTO maaeHust ¢pparmenros KA. B xoze paboThl ObII MOTyYEH OIBIT
MHTEPAKTHUBHOW COBMECTHOH PadOTHI CHEUAINCTOB PAa3HBIX CTPAH IO JAHHOMY BO-
npocy.

ITpu Bcex uccnenoBaHUsX UCIIOIB30BATHCh UCXOIHBIE OTKPHITHIE JAaHHBIE O Te-
KyIIUX TapaMerpax opouT oOBekToB B AByxcTpouHoM dopmare (TLE) cucremsr
NORAD. Ilo pe3ynbratam mnoiy4eHsl rpaduku pacu€THON U (HaKTHUECKON IBOJIIOIMH
BBICOTHI 0opOuTel KA «@oboc-I'pyHT» M APyrux HCClIeAyeMBIX OOBEKTOB, a TaKKe
chopMyIHpOBaHbl MPOOIEMHBIE BOIIPOCHI O TeMe. Tak, aHanu3 AaHHBIX 110 MPOTHO-
3UPYyEeMBIM TOYKaM BO3MOJKHOTO MaJIeHHsl (parMeHTOB OOBEKTOB, PACCUMTAHHBIX 32
JIBO€ CYTOK, CyTKH U 32 HECKOJBKO 4acoB JI0 MOMEHTA, KOTOPBIH OBLI OnpesesieH Kak
MOMEHT NaJ€HMs, MoKa3all, 4YTO MNP CYIIECTBYIOIUX CPEACTBAX ONpPENEICHUS TEKY-
IIUX [apaMeTPOB OOBEKTa W COCTOSHUS aTMOC(epbl HEBO3MOXKHO C YIPEKACHHEM
(bonee yem 3a 2 yaca) CHpPOTHO3MPOBATH C NMPHEMJIEMOI TOYHOCTHIO PaiiOH BO3MOXK-
HOTO NaJIeHMUs.
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OLEHKA BEPOSITHOCTHU CTOJKHOBEHUSI PAKETBI-HOCUTEJISI
C HABJIIOZAEMBIM KOCMUYECKUM MYCOPOM B 3AITYCKE
A.B. Tomy6ek

Ha nanHbpIif MOMEHT TpymmupoBKa kKocMmmdeckoro mycopa (KM) cocraBmser
OoJlee MAIIIMOHA €AWHUIL, HEPAaBHOMEPHO paclpeeIEHHbBIX 110 OKOJI03EMHOM opOuTe.
HawnGomnpras koHueHTpanust kocMuueckux o0bexToB (KO) HabmomaeTcst Ha BbICOTax
10 2000 xM u HaknoHeHUsX 90—110 rpaa, yepe3 KOTOpbIE NPOXOAT aKTUBHBIE YUacT-
KU TpaekTopuil OombiinHcTBa paker-Hocutenei (PH). OcHoBHas wacte KM B cumy
TEXHUYECKHUX BO3MOXKHOCTEH CPeACTB KOHTPOJISI KOCMUYECKOT0 MPOCTPAHCTBA OCTAET-
csl HeHAOJII0JTaeMOl M HECONPOBOXKAaeMOil. B OCHOBHOM HaOJIIOAaeMbIMU SBIISIFOTCS
00BbekThl pazmepoM Oosee 10 cM, KOTOpbIE Ha MPAKTHKE BKIIOYAIOT B KAaTaJOTH KOC-
MHYECKOI 00CTaHOBKH.

OpnHOl M3 aKkTyalmbHBIX 3ala4 MCCIECIOBAHHS BIHSHUS TPYNIUPOBKH OKOJIO-
3emHbix KO Ha GesomacHocTh monéra PH sBisiercst ompeneneHne CTaTUCTHYECKUX
XapaKTePUCTUK MapaMeTpOB COMMKEHUS, HEOOXOAWMBIX MJIsi TNPOCKTHPOBAHUS
cpencts 3amuTsl PH. TakuMu XxapakTepUCTHKAMU SABISAIOTCA BEPOSTHOCTh CTOJIKHOBE-
HUS B 3aIlycKe, a TaKkxke pacnpenaeneHus konndectBa KO Mo oTHOCHTEIbHOMY paccTo-
SIHUIO COJIMDKEHUS], OTHOCUTENILHON CKOPOCTH U yIJIaM BCTPEYH.

B noxmane mpuBeneHbI pe3yiIbTaThl MOAEIMPOBAHUS COBMECTHOIO JIBHKECHHUS
runoreruueckoit PH u rpynmuposku katanorusupoaHHeix KO ¢ ucnonp3oBaHueM
JIETEPMUHUPOBAHHON MaTeMaTHU4ecKol Mojenu. BBUly HEpaBHOMEPHOCTH pacipee-
nenust KO no opbute u manoctu BepositHocTH crojikHoBeHus: PH ¢ KO mozpenuposa-
HHE TIPOBOJMIIOCH B CYTOYHOM HMHTEpBaje OKHA 3allycKa JUlsl HanboJiee 3arps3HeHHON
00J1acTH OKOJIO3EMHOTO MPOCTPAHCTBA — COJIHEYHO-CUHXPOHHBIX OPOUT BBICOTOH 1O
2000 xm.

B pesynbraTe NpoBEAEHHOTO MOJEIUPOBAHMSA MOIYYEHBI PaclpeesIeHus] OT-
HOCHUTEJILHOTO PacCTOSIHUS, OTHOCHTEIbHOW ckopoctd u yria Bctpeun PH u KO.
OmnpeneneHa 3aBUCHMOCTD BEPOSITHOCTH COJMKEHUsI Ha KPUTHYECKUE PACCTOSHUS OT
BBICOTHI M BPEMEHH IOJIETA, IPOBEACHA OIIEHKA BEPOSITHOCTH CTOJIKHOBEHHUS B 3aITyC-
ke. [TokazaHo, uto HauboJbIIyI0 omacHocTh st nojéra PH npencrasmstor KO, nBu-
Kymuecss Ha opburax co cpenHeil Boicotoit 800—-1000 kv u Haxionenuem 90-110
rpan.

[Tomy4yeHHBIE MaTepHAIIBI TOKA3aIHU, YTO B CHITy BHICOKOM CKOPOCTH M3MEHEHUS
COCTOSTHHSI KOCMHMYECKOW 00CTaHOBKHM MO TpaekTopuu mnonéra PH, xoppextupoBka
BPEMEHH 3aIlyCKa Ha HECKOJBKO CEKyHJ BJIEBO HIIM BIPABO IMO3BOJISET UCKIIOUUTH
OTIacHbIE CONMKEHMSI U 3HAYNTEIHHO TIOBBICUTH 0E30TIaCHOCTD MPOJIETA paKeThl Yyepes
rpynnupoBky KO.
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YIIPABJIEHHUE OTI[EMJIHIOIIII/IMI/ICH YACTSIAMHA PAKET-HOCI/I"l:EJIEﬁ
HA HUCXOJAIIEN CTAJIMA TACCUBHOT O YYACTKA ITOJIETA
C.I1. Amumos, A.H. 36opomenko, ILIT. TTonskos

AKTyaJIbHOCTB PabOT 10 yMEHBIICHUIO PaliOHOB MAZCHUS OTACIISIONINXCS a-
creir paker-Hocurener (PH) ompememsiercss ocTpoit HEOOXOOMMOCTBIO COKpAIIEHUS
3HAYUTENbHBIX IUIOMIAeil 3eMITH.

OpmHUM U3 MOAXOAOB K PEIICHUIO 3aJjaudl yMEeHbIleHus paiioHoB najnenus (PII)
orpenstomuxcs gacreit (OH) PH ssnsercs ynpasnenne OY PH Ha Hucxoasmeit cra-
JIMM TIACCUBHOTO ydacTka mojéra. [Ipu 3ToM mpencraBiseTcs LieliecooOpa3HbIM pas-
OUTh TPaeKTOPHIO YNPAaBISEMOIO ABWXKEHMS Ha TpU ydacTka. Ha kaxnoM U3 3THX
Y4acTKOB pellaeTcss KOHKpeTHas 3ajjaua yIpaBIeHuUs.

Ha mepBom (HawanmpHOM) ydacTke cuctema ympasieHus (CY) pemaer 3amady
ynpasienust yrioseM aBrkeHneM OY PH nmst noctikenns pUKCHPOBAHHOTO B IMPO-
CTpaHCTBE MOJOXKEHUs. CIIOKHOCTh PELICHHs JaHHOM 3a/1aud CBsi3aHa ¢ OOMNBIION
CTENECHBIO0 HEONPEAENCHHOCTH NapaMeTpOB ABMKEHHS W3-3a OONBIINX BO3MYIICHHH
npu otaenenun ot PH. J{nsa pemenns 3710 3amaun B paboTe mpeaiaraeTcs aaropuTM
ramenus yrioBoit ckopoctd OY PH Ha ocHOBe KIaccH4ecKUX METOIOB YIIPABICHHUS.

Ha Btopom ywacTke mpou3BOAMTCS (OPMUpPOBAaHHE HEOOXOIUMBIX YCIIOBUIi
nerxenust OU PH ¢ 1ienpio MoArOTOBKY K MEPEX0y K TEPMUHAIILHOMY HaBEJICHHIO.

Ha TpeTheM yuacTke OCYIIECTBIISIETCS TEpMHUHAJIHHOE HABEICHHE B 33JaHHYIO
TOUKY MaJCHUS.

B pabote BriOpana cxema yrnpasienuss OU PH. Onpenenen 00K TOCTPOCHUS
CY OU PH nHa 6a3e OecrmaTtopMeHHONW MHEPIMAIbHON HABUTAIIMOHHOW CHCTEMBI.
Paccmotpen Bapuant komnonosku OU PH ympasnsirolinMu opraHami.

BAJIVIMCTUYECKOE TPOEKTUPOBAHUE HOMUWHAJIBHBIX
TPAEKTOPHUM CITYCKA B ATMOC®EPE 3EMJIA IEPCIIHEKTUBHBIX
MUJIOTHPYEMBIX KOCMUYECKHX KOPABJIEN
C.U. Kyapssues

3amaun BbIOOpa TPAEKTOPUH CIyCKa U CIOCOOOB HABEJECHHS PEIIAOTCS IS
Kkaxaoro tuma kocmuueckux kopabneit (KK). IIpuoputerHoit 3amadeit poccuiickoi
KOCMOHABTHKH SIBJIICTCS TOBBIIICHHE TOYHOCTH MOCAAKH BO3BPAIIAEMBIX aNlapaToB
(BA) ckonp3smero Tuma 10 ~1 kM. DTO MO3BOJUT IMEPEHECTH PaiiOHBI MMOCAIKHU C TEP-
puropun Kazaxcrana Ha Tepputopuio Poccuu, MOBBICHTH 0€30IMaCHOCTH IKUIAKEH,
CHU3UTH 3aTpaThl Ha MOUCK U DBAKyalHIO.

PesynbraThl IpoOBEICHHBIX paHee padOT MOKA3BIBAIOT, YTO OOeciedeHue Tpedy-
€MOIl TOYHOCTH C HCHOJb30BAaHUEM TOJIBKO CPEJICTB aBTOHOMHOW HWHEpLHAILHOU
HaBHTallMM HEBO3MOXHO. Pa3zpaboTka moboii cucremsl ynpasienus cinyckoMm (CYC)
BKIIIOYAaeT B ce0s JBa OCHOBHBIX JTama: BEIOOp HOMHHAJIBHOH TPAeKTOPHH CITyCKa,
YIOBJIETBOPSIONIECH BCeM TPEOOBAaHMAM M OTPAHWYCHUSAM, M pa3paboTKa adropuTMOB
yIpaBJieHUs ABMKeHUEM BA.
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B noknane paccmarpuBaeTcst HEPBBII U3 3TAllOB M €T0 0COOCHHOCTH NMPUMEHH-
TEJILHO K HanOoJee MePCIeKTUBHOMY CIIOCO0Y BBICOKOTOYHOTO YIPABIICHUS CITyCKOM,
a MIMEHHO, HCIIOJIb30BaHMIO HA KOHEYHOM YYacTKE CITyCKa CITyTHHKOBON HaBUTAIlHH.
Br1bop npoduins HOMHHAIBHON TpaeKTOPUH (3aKOHA M3MEHEHHs YIIa CKOPOCTHOTO
KpEHa) BBITOJIHSIICS C YIETOM M3BECTHBIX KPUTEPHEB M OTPaHUUCHUH ¢ y4ETOM obec-
NeyeHus1 Haubosree OJIaroNpPUSATHBIX YCIOBUH JJIsl TOYHOTO HABEICHUS B CMBICIIC MaK-
CUMM3allUd MaHEBPEHHBIX BO3MOXKHOCTEH BA Ha MOMEHT BOCCTaHOBIICHUS PajUOCBS-
34 C HABUT'ALIMOHHBIMHU CITyTHUKAaMU.

OCHOBHBIMHU KPUTEPUSIMH M TPEOOBaHUSIMU SIBIISIIOTCS KPUTEPUH 00ECHeYSHUS
MEeperpy304HOr0 PEKUMa, KPUTEPHUH OOECIIEUEHHs! TEIUIOBOIO pPeXHuMa, KpUTepuil
MakcuMyMa OOKOBOro MaHEBpa, TpeOoBaHME OOECIEYEeHHs JOCTaTOYHOTO 3amaca
YIpaBIeHUs AJIs1 KOMIICHCAIIMU JEHCTBHS BO3MYIIAOIINX (hPaKTOPOB, TpeOOBaHNE BHI-
YUCINUTENbHON 3 dexkTHBHOCTH 3aKOHa ympasieHus. HekoTopble n3 mepedrnciIeHHbIX
KPHUTEPHUEB SBIAIOTCS HECOBMECTUMBIMH.

Lemecoobpa3HpiM sBIsIETCS HCMoONb30BaHWe KoMmOmHHMpoBaHHOH CVYC. Ha
HavaJIbHOM YYacTKe CITyCKa yIpaBieHHe ocymiecTBisieT apToHoMHass CYC o unbop-
MaIu OT HHepluanbHOW HaBuramuoHHoi cuctemsl (MHC) u mpocroil anroputm
HaBeneHus (Hanpumep, ananoruyueiii CYC KK «Coro3z TMAY). Ilocne BoccTaHOBIIE-
HUS PaJMOCBA3M CO CIyTHUKAMU HAYMHAETCA Y4aCTOK TOYHOI'O HABEJCHHUS C UCIIOJIb-
30BaHHEM TEPMUHAJIBHOIO AJIFOPUTMA. 3aadell yrpaBlIeHUs Ha TOM y4acTKe ABISIeT-
cs komnieHcawst ombok MHC u neiicTBUsS BO3MYIIICHUH.

HeobxonuMbIM yciioBHEM TOYHOW Mocagku BA siBisieTcsl Hanu4ue Ha MOMEHT
BOCCTAHOBJICHHUS CBSI3M 3aIlaCOB MAaHEBPEHHBIX BO3MOKHOCTEH, IOCTATOYHBIX IS
KOMIIEHCAllMN JEUCTBUSI BO3MYILIEHHNA. 3amachl MaHEBpa BA Ha KOHEYHOM ydacTke
HEBEIMKH U BeChbMa ObICTpO yObIBaloT. TakuM 00pa3oM, CTAaHOBHTCS aKTyaJbHOH 3a-
Jlada BbIOOpa HOMHHAIBHON TPaeKTOPHU M3 YCIOBHUS MaKCHMH3AalMU Pa3MEpPOB 30HBI
MaHEBpa HAa MOMEHT I'apaHTHPOBAHHOTO BOCCTAHOBJICHHS CBSI3H.

Jnst IpoBesieHnsT MCCIISI0BAHUM MCTIONB30BANIACh YHCIEHHAs MOJENb, BKIIO-
garomas MoAeIb IBIDKEHUS BA, MoJiesb TENIOBBIX HATPY30K M MOJIENb IUIa3MEHHOMN
obomoukn BA. VMcxomHeIMH [NaHHBIMH SBISUIMCH mapaMeTpbl op6utel KK mepen
BKIIIOYCHHEM TOPMO3HOTO [BHUTaTelNs, rabapuTHO-MAaccoBble M a’pOAMHAMUYECKHE
xapaktepucTuku BA. B kauectBe nepBoro npudiimxkeHus: ObLIIM pacCMOTpPEHBI TPaeK-
TOpUH cirycka BA ¢ MOCTOSHHBIM IO MOJIYJIO YIJIOM CKOPOCTHOTO KpeHa (60°, yromn
Bxoga — 1,6° amanmormuno CA KK «Coro3 TMA»). Bompocsr Beibopa Ha4ambsHOTO
3HaKa 1 MOMEHTa CMEHBI 3HaKa yria KpeHa /uid TpebyeMol 60KOBOH JaTbHOCTH CITyC-
Ka He pacCMaTpPHUBAJINCh.

B pesynbTare pemeHus 3aJaud ONTUMHU3ALMU MOTY4YEH CIEAYHOIUN BO3MOXK-
HBII MPOGHUIH> HOMUHAJIBHOW TPAEKTOPUH CIyCKa: IOCJe BX0/a B IUIOTHBIE CJIOW aT-
Mocdeps! (Beicota ~80 kM) Moxyib yria kpeHa BA ycranasnuBaercs ¢ 0° Ha 80°, Ha
BbICOTE ~55 kM — Ha 30°. BoccTaHOBIIGHUE CBS3H IPOHUCXOAMT Ha BBICOTE ~48 KM
(OTHOCHTEJIBHO NEPBOTrO MPHUOMIKEHNsT HA ~5 KM Bbllle M Ha ~150 kM nanbie ot
mpulenbpHoi Toukh). Ha BbicOoTe 43KM Ui 00CSCIIEYCHUsT MaKCHMAIBHBIX Pa3MEpoB
30HBI MaHEBpa BA yron kpeHa ycraHaBnmuBaeTcst paBHBIM 60°.
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BriBoa: chopMymupoBaHbl peKOMEHIAINHN TI0 BEIOOPY HOMHHATHHOTO TTPOMHIIST
yria KpeHa, 00ecTIeUYnBaIONIEr0 ONTHMAIbHBIC YCIOBUS PabOThl KOMOWHUPOBAaHHOM
CYC Ha BO3MYIIEHHBIX TPACKTOPHSIX.
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Cexuus 4. «K.3. IMOJKOBCKHAW U MPOBJEMbBI KOCMAYECKOM
MEJIUIHBI 1 BUOJOI'UN»

MOJIEJIUPOBAHUE KHH}IHKO-QHBHOJIOFH‘IECKHX 9DDPEKTOB
KOCMHUYECKOU ®OPMbI BOJIE3HU JIBUKEHU ST
9.1. Manues, E.D. Curanena

W3BecTHO, 4TO OTOJNMTOBBIC OpraHbl (Makyjia yTPUKYJIIOCa U CaKKYJIoca), BOC-
NPUHUMAIOIINE TPaBUTO-MHEPLMANbHBIE CHIIBI, CO3JAI0T OCHOBY JUIS 0€3yCIOBHBIX
MOCTYPaNBHBIX Pe(IIEKCOB U BHOCST BayKHBIHM BKJIa] B BOCIPHSATHE NPOCTPAHCTBEHHON
opuenranuu (Bisdorff et al., 1996; Mast and Jarchow, 1996; Bohmer, Mast, 1999).

Lentpanbuas uepsHas cucrema (IITHC) urTerpupyst HHOOPMAIIHIO OT pa3ind-
HBIX CEHCOPHBIX CHCTEM: COMATOCCHCOPHYIO, NPONPHONEHNTHBHYIO, OT OTOJIHMTOBBIX
OpraHOB, 3pUTEIBHOTO aHamm3aTopa, Ha ocHoBe (feedback), oOecmeumBaer oOIIMIt
koHTpoIb paBHOBecHst (Dichgans et al., 1975; Betts et al., 2000; Beule, Allum, 2006).

B mocnennne roxsl momydeHa MHGOPMAIMA O BaXKHOH POJIM OTOJIMTOBOW CH-
CTEMBI B pa3BUTHU KocMHUueckoi Oone3nu apmwkenus (KB/I) B HeBecomocTH, a Taxxke
B BECTHOYJIO-BEreTaTUBHOIN M BeCTHOYIO-CIMHAIBHON peajanTalliu Mocie KoCMHUYe-
ckoro monera [Black et al., 1995; Reschke et al., 2007; Nooij et al., 2011].

BosBpaiieHne KOCMOHaBTa B 3¢MHYIO TPaBUTALMOHHYIO CPEAy IOCie MPOJ0J-
KHUTEIILHOTO TpeObIBaHUs B HEBECOMOCTH, COIPOBOXKAACTCS peajanTalueid Heupo-
BECTHOYJISIPHBIX PEQIICKCOB, C Pa3BUTHEM CUMITOMOB OoJie3Hu ABrkeHus [BJ[] y oT-
JIETbHBIX KOCMOHABTOB. Ba)kHast poiib B 3TOM MeXaHH3ME NPUHAIIICKUT BECTHOYIIO-
CHHMHAJILHOM KOMITCHCAIHH.

HexoTtopble KOCMOHaBTHI B paHHEM peaJalTallHOHHOM IE€PUOJIE HCIIOIB3YIOT
OTpaHWYEHHUE JBIDKCHUI TOJIOBOW WIIM JBM)KEHHS TOJIOBOM M TYJOBHIIEM («OJHAM
OJI0KOM»), JUIsl YITy4IIEHHs MOCTYPaIbHOTO OajlaHca MM MHHUMH3ALUK BO3MOXKHBIX
CHUMIITOMOB BECTHOYJIO-BEr€TaTUBHBIX HapylieHWH. CrenuanucTsl MOAYepKUBAIOT
3HAYMMOCTh OTOJIMTOBOM CHCTEMEBI B 3TOM mporecce [Nooij S.A.E., 2008],

B HacTosiiee Bpemsi crienuanicTaMu pa3HbIX cTpaH (mpexnie Bcero, Poccuu n
CIIA), paboTarouiux Mo Nporpamme MUIOTUPYEMBIX KOCMUYECKUX TIOJIETOB, UCTIONIb-
3yeTCsl HECKOJIbKO IKCIIEPUMEHTANIBHBIX CTEHOB JJist MoaenupoBanus KB/

Cpeau 3TUX CTEHJIOB, B TIEPBYIO OYEPEAb CIIEAYEeM YHNOMSHYTh HapajlielibHbIe
kadenu (parallel swing — anri.). Mcmons3oBaHne BeCTHOYISAPHOTO CTEHMA «apal-
nenbHble Kauenn» (1K) s u3ydeHus posu BeCTHOYIISIPHBIX OPTaHOB B BOCIIPUSITHH
JBIDKEHHS UMEIOT Oonblnyro Hay4dHyro ucroputo (Mach, 1875; Delage, 1988; Bour-
don, 1914; Travis, Dodge, 1928; Jongkees, Groen, 1946; Walsh, 1961; Schone, Mor-
tag, 1968). Cpean oTeuecTBEHHBIX HCCIIE0BATENEH, AKTHBHO 3aHUMAOLINXCS U3y4e-
HHEM BecTHOyIsipHOH (yHKIMH ¢ ncnoss3zoBanueM [1K y 3mopoBsix mun (mpodordop
JIUI JIETHBIX TIpodeccrii) Uy OONBHBIX C PA3TUIHON MATOJOTHEH BECTHOYISIPHON CH-
cremsl, cieayet otmetuts pabotel K.JI. Xumosa (A.C. Kucenes, 2014).
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3a cuer 4 mranr [1K ¢pukcHpOBaHHBIX ¢ TIOMOIIBIO IIIAPHUPHBIX COSAMHEHHHN C
J0)KEMEHTOM M 3JEKTPUYECKOTO TMPHBOJA, B OZHOM CIydae, MOXET MPOM3BOAUTHCS
KavaHHe MIaTGOPMBI CTEH/Ia B MIIOCKOCTH, COBIAJAIOIIEH C MPOJOIBHON OCBIO TYJIO-
BUII[A YEJIOBEKA JIEXKAIIEr0 Ha MiIaTdopMe, BO BTOPOM — IIPH IONEPEIHOM PACIIOIIO-
JKEHUH TYJIOBHIIA obOciexyeMoro. B obomx ciydasix, IpOUCXOOUT pa3fpaXCHHE Be-
CTHOYIJISIpHOTO anmapaTa (MCKIIOYUTENIFHO OTOJIHMTOBBIX PELENTOPOB), BOCIPHHUMA-
IOIIMX MOJ00HBIE «KavaTenbHble ociuuinum» (Walsh, 1961). Crenens pa3npaxenust
OTOJIUTOBBIX PELENTOPOB MPH 3TOM, 3aBUCUT OT JUIMHBI LITAHT KadeJed W Iepuoja
KavaHHs.

Panee mpoBe/ieHHBIE SKCIIEPUMEHTAIBHBIE HCCIIEI0BaHUS 10 4-4acOBOMY Bpa-
IIEHUIO T0OpOBOJIBLEB Ha cTeHJe «Bera» Bokpyr mpononsHO# ocu Tena (och “Z”) B
TOPM3OHTAIFHOM M aHTHOpTOCcTaTHdecKoM (-10°) TONOXEHWH W yKauWBaHUIO Ha
creage MIIK B ropu3oHTaIFHOM W aHTHOPTOCTATHYECKOM (-8°) TMONOKEHHUH, C yda-
CTHEM 8 KOCMOHABTOB, COBEPIIMBINUX MOJETH 1o mporpamme «Coro3y», OC «Caimot-
6» 1 «MUP», noaTBEpAMIIN 1OCTOBEPHYIO 3HAYUMOCTb 3TUX MOJAENEH ISl NPOrHO3U-
poBanus KbB/I B panHem mepuoze aganrtanuu K HeBecomoct (3.M1. Mamnes, E.O. Cu-
ranesa, 2013).

[MonyueHHble JaHHBIE OTKPBIBAIOT MEPCIEKTHBY HCIIOJIb30BAHMS JAHHBIX MO-
neneit s mporuosupoanus KB/l u paboTOCOCOOHOCTH KOCMOHABTOB B M3MCHCH-
HBIX TPaBUTOMHEPLUHAIBHBIX YCIOBHIX B OyIylmux mnojierax Ha JIyHy U OKOJIOJIYHHYIO
opoury.

Cpenu Apyrux CTEHJIOB, MEPCHEKTUBHBIX JUIS U3Y4YEHUs NPOOJIEMbI IPOTHO3H-
poBanus KB/l ciexyer oTMETHTB: «BECTHOYIISIPHBIA CTEHA» IS OLEHKH ITEPEHOCHMO-
CTH JTMHEHWHBIX yckopeHui (vestibular sled), mcmomesyemsiit 8 HACA (CHIA); 3D
neHTpudyry B 1. TroounreH B 'epmannu (3D Turntable Hospital in Tiibingen) —
[Koenig et al., 1996].

Oco0sl1ii HHTEpeC MpeCcTaBIseT HEHTPH(pyTa OTICICHNS ICHXOJIOTHH U HEBPO-
mormu B IlBeiimapum [Centrifuge / Turntable, Dept, of Psychology, Zurich,
Department of Neurology at the University] u nocneassisi Moaudukanus TaHHOTO
crenza [3-dimensional turntable for vestibular tests in the Department of Neurology at
the University Hospital in Zurich] B IlIBeiiuapuu.

ITocnenHue CTeHIBI C YCTIEXOM HCTIONB3YIOTCS Ui u3yueHus mpobiemsr Kb/ n
aJanTallMOHHOTO CHHAPOMAa HEBECOMOCTH 10 KOHTPaKTaM ¢ EBpomneiickuM KocMuue-
ckuM areHTcTBoM (ESA).

CTAHOBJIEHUE CUCTEMBI
NHXEHEPHO-IICUXOJOI'MYECKOI'O IPOEKTUPOBAHUA
B ABUAIIUU U KOCMOHABTHUKE
E.B. bapribuna, A.A. Meaenkos, T.b. HectepoBuu

T'ocynapcTBeHHbIH HAayYHO-UCCIIEIOBATENbCKUN HCTBITATEIbHBIA HMHCTUTYT
aBHALIMOHHOM M KOCMHUYECKOW MEIUIIMHBI CUMTAETCS KOJBIOEILIO OTEYECTBEHHOMN
KOCMUYECKOW OMOJIOTUU M MEAMIIUHBL. B 3TOM MHCTUTYTE OCYIIECTBISIACH MTOATOTOB-
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Ka MePBBIX MAIOTUPYEMBIX kKocMudeckux moJieToB. [Toer 10.A. T'arapuna npoaeMon-
CTPUPOBAI MUPOBOM YPOBEHb Pa3BUTHS OT€UECTBEHHOM aBHAKOCMHUYECKOW MEIUIIH-
Hbl. Mexay TeM, B MHCTUTYTE pPa3BUBajach U aBUALMOHHAsI UHKEHEPHAs [ICUXOJIOTHS,
3apoIiIach M BCTalla Ha HOTH SPTOHOMHUKA, 00ECTICUYUBIIAs METOAOIOTHIECKH U Opra-
HU3AIOHHO YYET MCUXO(PU3NOIOTHICCKIX XapaKTEPUCTHK W BO3ZMOXKHOCTEH deJIoBe-
Ka Ipu pa3paboTKe M HKCIUTyaTalli aBUALIMOHHOM M KocMU4ecKod TexHuku. CTaHOB-
JICHHE CUCTEMBI MHXEHEPHO-TICUXO0IOTHYECKOTO IPOEKTUPOBAHUS CBSI3aHO C CO3/AaHU-
€M B MHCTHTyTe B Maprte 1967 r. oTaena pa3pabOTKH MCUXO(U3UOIOTHUECKHX PEKO-
MEHJAlM K CUCTeMaM yNpaBJeHUs], MHAUKAIMY U CUTHAIU3alMU. B ero coctaB Bxo-
JIAITN JTA0OPATOPHSI UCCIICAOBAHMI aBUAIIMOHHBIX CUCTEM MHJIOTUPOBAHUS, HHIUKAIMN
W CUTHAJIM3AlMU U JIA00paTOpHs NCHXO(PHU3HOIOTHIECKOT0 U3YUYEHHs AESTeIbHOCTH
KOCMOHABTOB. 3ajadell OTAeNla CTajl0 MPOCKTHPOBAHUE MEATEIHHOCTH JIETYMKOB U
KOCMOHAaBTOB Ha OCHOBE ICHXO()HU3HUOJIIOTHYECKOTO aHAIH3a €€ ColepKaHHsI U ydéTa
MICUXO(U3HONIOTHIECKAX XaPaKTEePUCTHK M BO3ZMOKHOCTEH deloBeKa 1o mepepaboTie
nHpopManuu. beomm  pa3pa®oTaHBl NPUHOWOBL W METOOBl  HWH)KEHEPHO-
MICUXOJIOTMYECKON OLEHKU CHCTEM YINpPaBICHMS, MHAMKALUKM, CUTHAJIU3ALUN U Opra-
HOB YIIpaBJCHUSA U MCIAUKO-TCXHUYCCKUEC Tpe6OBaHI/Iﬂ K CpeacTBaM, YCJIIOBUAM U CO-
JIEPHKAHUIO AEATENbHOCTH.

IIpoBoauiIMCh 3KCIEPUMEHTHI N0 HU3YYEHMIO COACPKAHUS U CTPYKTYpbl HH-
(opManMOHHON NMOATOTOBKU W TPHHATHS PEUICHUH JETYMKOM M IITYPMaHOM M Ipe-
oOpazoBanuio MHGOpPMALUK B MPOIEccax MePEeKOIUPOBAHHUS, MOJATOTOBKA YMO3aKIIO-
YEHUH U PENPOLYKTUBHOIO MBIIUICHUA. B NETHBIX 9KCIIEpUMEHTaX U3Y4YaIUCh IICUXO0-
¢u3noNIormYecKre 0COOCHHOCTH MPOCTPAHCTBEHHONW OPUCHTHPOBKH M PACTIO3HABAHUS
Ha3eMHBIX IeNieil B MAJIOBBICOTHOM TIOJIETE, pa3padaThIBAINCh PEKOMEHAANH 10 00-
HapyKEHUIO ¥ UICHTH(OHUKAIHUN 0O0BEKTOB C OONBIINX BHICOT C IIOMOIIBIO ONTHYECKIX
cpencts HaOmoneHus. [IpoBoamimcy ucciienoBaHust 10 00OCHOBAHUIO BHIA 0TOOpa-
KCHUST WH(POPMAIMK Ha TaKTHIeCKOM OOpTOoBOM HMHIuKaTope. OOOCHOBHIBAIUCH Me-
TOABI MCUXOJIOTUYECKOTO MOJEIUPOBAHUSI MOJNETHBIX CUTYalMHd M COBEPILEHCTBOBA-
HUSl UHAWKATOPOB NMPOCTPAHCTBEHHOTO MOJI0XKEHUS camoiieTa. Onpenensinch NCuxo-
¢bu3HoNIOrHYeckue OCOOSHHOCTH pEIICHHs IHIOTAXHBIX, MPHUIIEIbHBIX, pa3BelbiBa-
TEJIbHBIX, HABUI'ALIMOHHO-TAKTHYECKUX M Jpyrux 3ajgad. MccnemoBanuch ncuxodu-
3MOJIOTMYECKas CTPYKTypa ACSITEIbHOCTH JETUYUKA IPU Pa3IMYHON OpraHu3aluy UH-
(hOpMAIIMOHHOTO 00ECIICUCHUS U MEXaHHU3MbI aKTyalu3aliy 3HAHUN U CIIOCOOOB JeHi-
CTBHI NP HEOXKUIAHHBIX CUTYalUAX B TOJIETE, OCOOCHHOCTH PacIpeeliCHHs U Tepe-
KITFOYCHUST BHUMAHHS JIETUYMKA U €r0 MCUXO(H3HOIOTHIESCKAE PE3ePBEI IPH Pa3Iny-
HOM CTENeHM aBTOMAaTU3alMU YIpaBieHus camonéroMm. Ilo pesynabTaram JETHBIX U
CTCHJIOBBIX SKCIICPUMEHTOB 00OCHOBBIBAIUCH TPESOOBAHMS K aBTOMMIIOTaM, JUPEKTOP-
HBIM CHCTEMaM 3aX0jla Ha MOCaJIKy U aBapuHHOM CUTHAJIM3AlINY.

CoTpyIHUKH OT/ENa M3Yydalli NMCUX0(U3UOIOTHUECKHE OCOOEHHOCTH JeSTellb-
HOCTH KOCMOHABTOB U HX HBHFaTeHBHOﬁ AKTUBHOCTU B HMHTEPECAX p33p360TKI/I
CPEICTB, MHCTPYMEHTOB M YCTPOWCTB MEPEIBMKECHUSI B OTKPHITOM KocMoce. OIeHu-
BaJIUCh MHUKJIOTPAaMMBbI JICATCIBHOCTH KOCMOHABTOB H 000CHOBBIBAIINCH PEKOMEH A~
UM TI0 pacIpelesIeHHI0O BPEMEHH Ha pelIeHHe pa3iudHbIX 3aaad. Pa3pabareiBainch
METOJIbI OIIEHKH M MPOTrHO3a 3()(HEKTUBHOCTH MPO(PEeCCHOHANTBHOMN NEATEIBHOCTH JET-
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YHKOB ¥ KOCMOHABTOB U IIOJIOXKEHHUS UX NMPO(ECCHOHAIBHOTO IICHXOJIOTHYECKOTO OT-
6opa. Co3gaBanach ammaparypa IUisi UCCIIEZIOBaHUS OCOOEHHOCTEH BOCTPHUATHS WH-
(bopManuy npu H3MEHEHNH BpeMeHH e€ SKcro3uiuu. M3ydanace ncuxodusnonornyie-
CKasl CTPYKTypa IepepadoTKi WHPOPMALNHU pazIndHON MojansHOCTH. Pa3pabaTriBa-
JIMCHh METOMBI HOATOTOBKH KOCMOHABTOB K OOHAPYKEHHUIO U PACIIO3HABAHHMIO OOBEKTOB
Ha (oHe 3BE31HOTrO Heba. Pa3pabaThiBanyuch NPUHIUIBI U CPEICTBA aKTUBHOTO OTAbI-
Xa DKHUIMaXKeH MPU OCYIIECTBICHUH MTUJIOTHPYEMbIX KOCMUYECKHUX TTOJICTOB.

Otxen 3aHMMaICS pa3pabdOTKOM METOJIOB U CPENICTB KOMIIEKCHOTO y4eTa ICH-
XO(HU3HOJIIOTHYECKAX XapPAKTEPUCTUK M BO3MOXKHOCTEH YeJIOBEKa IIPH CO3JaHUU U
9KCIUTyaTalli aBUAIIMOHHON M KOCMHYECKOH TEXHUKHU U OBLI TOJIOBHBIM HOApa3esie-
HHEM B MHCTHTYTE 110 CO3JaHHIO U BHEIPEHHIO CHCTEMBI 3PTOHOMHYECKOT0 obecre-
YeHHs Pa3pabOTKH U SKCIUTyaTalluy BOOPYXKEHHS M BOGHHOM TeXHUKH. Ero corpynHu-
KU oOecrieynBalli MIPOBEACHNE 3acefaHnii MeXBEIOMCTBEHHOTO KOOPANHALIMOHHOTO
COBeTa I10 HProHOMUKe U KoopIHHAIMOHHOTO Hay9YHO-TEXHHYECKOTO COBETa 110 3pro-
HOMHUKe BOCHHO-BO3AYLIHBIX CHIL

VHKeHepHO-TICUXO0JIOTHYEeCKHE Pa3pa0OTKH OBUIM Ba)KHOW COCTABIIIOLICH
obecrieueHns: MpoQecCHOHANBHON HaIe)KHOCTH JIETHOTO COCTaBa U KOCMOHABTOB. Mc-
MOJIb30BAHUE OTEYECTBEHHOT'O ONbBITA MPOBENCHMSI TaKUX pa3paboTOK B HMHTEpecax
CO31aHuA aBUMAKOCMMYECKOM TEXHHMKH HOBOI'O ITOKOJICHHMM OTBEYaeT COBPEMECHHBIM
HOTpe6HOCTﬂM WHHOBAIIMOHHOI'O Pa3BUTHA aBUAllMU U KOCMOHABTHUKH.

UCCJIEJOBAHME BJIUSHUS APTOHOCOJIEPKAIIEA TA30BOM
CPEJbI C PA3JIMYHBIM COAEP KAHUEM KUCJIOPOJA
HA YPOBEHb MEJIATOHHUHA B CJIIOHE YEJIOBEKA
A.B. Mypanosa, I'.1O. Bacunbsesa, M.II. PeikoBa, M.A. Huuunopyxk

B mocnennne ronpl akTUBHO BENETCS MOUCK OE30MACHBIX BIXATENbHBIX Cpel
JUISL TIOJIEPXKaHUSI HOPMAIBbHOW J>KU3HEIEATENIHOCTH 4YelloBeKa B TepPMOOOBEKTaX
(ToABOIHBIE JOAKH, OOMTaeMBble MOABOAHBIEC aNIMapathl, JIeYeOHbIE U pPeaHHMMAaI[HOH-
Hbele Oapokamepsl). OZHUM W3 MHEPTHBIX Ta30B, PEKOMEHIOBAaHHBIX MAJIS CO3MaHUS
Moapo0e30MacHBIX Ta30BBIX Cpef, ABNsAeTca aproH. [lomydeHs! qaHHBIE 00 aHTUTH-
nokcuueckoM 3¢ddekre aprona, a Takke o0 OTCYTCTBHU MAaTOJOTMYECKUX CIBHIOB
KJIMHUKO-OMOXMMHYECKUX M FOPMOHAIBHBIX MOKa3aTeled MPU HCHOJIb30BaHUH apro-
HoconepxKameit ra3oBoit cpensl (AI'C), 4To moaTBepkIacT 0E30MacHOCTh MPUMEHE-
HUS apTOHA B TePMOOOBEKTAX.

Jns u3ydenus BnmsiHusa runepoapudeckoir AI'C Ha sddexTopHBIe TOPMOHBI
LEHTPAIBHBIX KeJe3 YeJOBeKa HaMH ObUI BIOpaH FOpPMOH 3MU(H3a MENATOHHH, O
HUM 13 (PU3MOJIOTHYECKUX 3(PPEKTOB KOTOPOTO SIBISIETCSI HEHPONPOTEKTOpHOE Neii-
CTBHE IIPH TUIIOKCHH.

HccnenoBanue MpOXOaWIO B YCIOBHAX OapoKOMIUIeKca Ha 0a3e TiryOOKOBOJ-
Horo BoposazHoro komiutekca (I'BK-250), 'ocynapctBeHHOrO Hay4HOro neHtpa PO
«MHCTHTYT MeInKO-OMOJIOTHYECKUX MPOOIeM» B paMKax SKCIEpUMEHTa I10 IIPOBeie-
HHUIO CTEHIOBBIX MCIBITAHHUH MO HMCCIIECIOBAHHUIO JIUTEIHHOTO MPEOBIBAaHUS JIIOJCH B
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repMooOBeKTaX C MCKYCCTBEHHOW Ta3oBOH cpemoil. B Tpéx cepwsix sKCIepuMEHTa ¢
JIUTUTENTLHBIM TipeObiBanreM (10 10 cyToK) B HOpMO- U TUTiepOapruIecKoi TUIIOKCHYe-
ckoit AT'C (1o pAr = 0,48 krc/cM?) MPHHSIIO yYacTHe MWECTh 3I0POBBIX MyKIHH (27—
42 nert). KoHIeHTpanuio MeNaTOHWHA OIPEeIIH METOIOM HMMYHO(EPMEHTHOTO
aHaM3a B Mpo0ax CIOHBL. B3sTre mpo0 CIITOHBI OCYIIECTBISUIN ABAXKAEI B cyTKH (7:00
n 23:00 4.) B OHOBOM IIEepHOAE, B TEUCHUE NEpUO/a MPEeOBIBAHUS B YCIOBHUAX TUIIEP-
0apuu U B epuoJie peaJanTalyy.

Ha nepBoM 3tane uccienoBanusi ObUT MPOBEAEH CPAaBHUTEIBHBIA aHAIN3 KOH-
LEHTPAIMY MEIaTOHMHA Y UCIBITATENCH IPU Pa3HbIX PEKUMaX THIOKCHUH.

Pe3ynbraThl aHanM3a MokasajiH, 4YTO YPOBEHb MENIATOHHMHA TPH M3MEHEHUH CO-
CTaBa ra30BOI CMECH M MapLUAIBHOTO JaBJICHUS KHCIOpoa B Oapokamepe 3aBUCEN OT
MHIVBHUIYaIbHBIX OCOOCHHOCTEH yJaCTHUKOB 9KCIIEPUMEHTA U HE BBIXOAMI 3a Mpere-
JI6I HOPMAJIBHBIX 3HAUCHHH.

AKTYAJBHBIE HATIPABJIEHUSA UCCJIEJOBAHUI
O OBECNEYEHUIO PABOTOCIIOCOBHOCTH JETUUKA
M.B. /IBopHuKOB, A.A. MeneHKOB

[MomHoTa peanu3aiyu JETHO-TCXHHUECKUX KaueCTB COBPEMEHHBIX 00pasIioB
aBUAIIMOHHON TEXHUKH BO MHOTOM 3aBHCHUT OT (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH JICT-
YUKa: €ro MOATOTOBKH, MPOCTPAHCTBEHHONW OPHUEHTUPOBKH, CUTYAIIHOHHOW OCBEIOM-
JNEHHOCTH U (YHKIIMOHAIBHOTO COCTOSHUS. Pab0TOCMOCOOHOCTh NETYMKA B MaHEB-
PEHHOM TIOJIETE W 3aIllUTa €r0 OT HEOJArONPHATHBIX (PAKTOPOB MOJIETA B aBAPHIHBIX
cuTyanmiax obecrieynBaeTcss OOPTOBBIMH CHCTEMaMHU OOECTICUCHHS JKU3HEACATEIBHO-
CTH H CICIHANBHBIM CHapsDKkeHHeM. OOpasibl CpelcTB 3amuThl, co3ganasie 20—30 et
TOMY Ha3aJ, HE B IOJIHOW Mepe OTBEYAIOT COBPEMEHHBIM TpebOoBaHusM. [IpuMeHu-
TEJNBHO K aBHAIMOHHBIM KOMIUIEKCaM HOBOTO MOKOJCHUS I 3()()EeKTUBHON 3alUTHI
NETYNKA OT BO3JCHCTBUS HEOJATONPHUATHBIX (PaKTOPOB MOJETA HEOOXOIMMO IPOBO-
JIUTh HCCIIE0BaHUS 10 CO3/aHUIO0 MPHUHIIUINAIBHO HOBOTO CHAPSIKEHHs, COOTBET-
CTBYIOIIETO BO3POCIIUM TPEOOBAHUAM M OOCCIICYMBAIOIIETO PEATU3AIHIO BO3MOKHO-
CTe KOMILIEKCa B MTOJHOM 00BEME.

IIpexae Bcero, peub UAET O CO3MaHHUA MHOTO()YHKIIHOHAIBLHOTO CHAPSIKCHUS
N€TYMKA C UCTOJIH30BAaHMEM HOBBIX TEXHOJOTHH, MAaTepUAIOB U MPHUHIIMIIOB 3allUThI
oT (akTopoB moNeTa, 00ECICYMBAIOIINX COOTBETCTBHE CAHHUTAPHO-THTHCHHICCKUM
TpeOOBaHUAM U pabOTOCTIOCOOHOCTH JIETYMKA B TOJNETE MPOIOIDKATENFHOCTRIO 18—20
4acoB. B CBS3W C 3TUM NPEACTABISIFOTCS aKTyalbHBIMU Pa3pabOTKH HOBOW METOJI0JIO-
THA CO3JAaHHs CPEICTB 3alIUTHI, INEepexoll OT (YHKIMOHAJIBHOTO W OJIOYHO-
MOJIyJIBHOTO CHOCOOOB K CTPYKTYPHO-(DYHKIIMOHAIBHBIM TEXHOJOTHAM y4éTa Tpedo-
BaHUI 10 00ECIeUYeHUI0 pabOTOCIIOCOOHOCTH JIETUYMKA U TEepPepaCIpEeICIICHUI0 (PYHK-
U MEKIY HA3eMHBIMH, OOPTOBBIMH, WHAMBHUIAYAIbHBIMH W MEIWIIMHCKUMH CPEI-
CTBaMU W crioco0amu 3amuThl. [IpeacTouT paspadoTaTh TEXHOJIOTUH MTPOPHUIAKTUKH U
OMEPAaTUBHOW KOPPEKIMU HAPYIICHUH MHUKDPOLMPKY/ISAIMA B HIDKHHX KOHEYHOCTSIX
YeJIoBeKa, 00YCIOBIEHHBIX TUMOJAWHAMUEH W JUIUTENbHBIM NPEeObIBAHUEM B BBIHYXK-
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JICHHOH 1103€, TEXHOJIOTUH IMPOJIOHTHPOBAHHOTO HCIIOIB30BaHMSA OOJIETdEHHOTO BHI-
COTHOTO CHAPSDKCHHUS JJIS DKUMAaXKeH ManbHell aBHaliiil B YCIOBUAX JUIUTEIHFHOTO Tpe-
OBIBAaHHS B pa3repMETH3MPOBAHHON KaOWHE, TEXHOIOTUH OOCIICAOBAHNS U BBISIBICHHUS
JIMII, TIPEAPACIIOIOKEHHBIX K BBICOTHO-IEKOMIIPECCHOHHOM OOJIE3HH, M CO3TaHUS 00-
JIETYEHHOTO 3alIUTHOTO IIJIEMa, COBMEIIEHHOTO C MOIHOIHUIIEBOW KHUCIOPOIHON Mac-
KO# ¥ BCTPOCHHBIMHU CHCTEMaMH TePMETH3AIMU U KOMIICHCAIIMH H30BITOYHOTO JaBJIC-
HUS B o0nacTn GapaOaHHBIX MEPETIOHOK, 00JIErYEHHOTO CHAPSHKEHUs SKUIIaXel Bep-
Ton€TOB A5t MoJ€ToB Ha BeicoTax 8000—9000 M 1 MaHEBpUPOBAHUS C MEPETPY3KOM 10
5 en. 1 006NErY€HHOr0 MHIMBHUIYAIBHOTO 3AIUTHOTO IIJIEMa C BCTPOEHHBIMHU DJIEMEH-
TaMH peryJisiiuu (yHKIIMOHATBHOTO COCTOSHUS.

O/HOBPEMEHHO MPEACTABISAIOTCS HEOOXOIUMBIMU Pa3padoTKa M MOJEpHHU3a-
11t OOPTOBBIX M MHIMBUAYAIBHBIX aBAPHIHBIX 3aIIACOB JJISI BO3AYIIHBIX CYA0OB TPax-
JTAHCKOTO W BOCHHOTO HasHadeHWsA. CerogHs MOJETHI OCYMISCTBISIOTCS Ha OOJbIIHe
paccTosiHUSA, B IIOOBIX METEOPOJIOTHYECKIX YCIOBUAX M MPAKTHYECKH HaJl BCEMH KOH-
TUHCHTAMH W BOJHBIMH aKBAaTOPHSMH. B CBSI3M C 5TUM HE UCKIIOYCHA BO3MOKHOCTH
aBapUIHBIX TPU3EMIICHUI W MPHUBOJHEHUH C SKUIaKaMH U MacCaXHpamMu Ha 0opTy
WX BBIHYKICHHOTO MOKHMJIaHMUS JIEeTaTeNbHBIX AallapaToB BAAIM OT HACEICHHBIX
myHKTOB. [lo3TOMy cpencTBa BBDKMBAHMA B YCJIOBHSIX aBTOHOMHOTO CYIECTBOBAHHS
JIOJDKHBI OBITh aJanTHPOBAHbI K IPUPOIHO-KIMMAaTHYECKUM OCOOCHHOCTSIM PErHOHOB
U COOTBETCTBOBAaTh COBPEMEHHBIM TPEOOBaHHUSIM MHOTO(QYHKIIMOHAIBHOTO U Ha/EXK-
HOTO MHCIIOJIB30BaHUSA B PA3IUUHBIX CUTyalusx. Ilpu sToM B cocTaB aBapHIHBIX
CPEICTB JTOJKHBI BKIIFOUAThCSI COBPEMEHHBIE CPEJCTBA CBSI3M, HABUI'AllUU, CUTHAJIN3Aa-
IIUH, MEIUIMHCKUE CpPEACTBA, CPEICTBA 3alIUTHl OT HEOIArONPHUATHHIX (HaKTOpPOB
OKpY’KaIoMIel Cpeibl, 3armackl BOJBI, IHIIA U CPEACTB UX JAOOBIBaHMSA, JIATEPHOE CHA-
psokeHue. Bee 3To mpeamnonaraeT mpoBeIeHHE UCCIEIOBAaHUN MO BEIOOPY HEOOXOIH-
MBIX CPEJICTB U Pa3pabOTKy WHCTPYKIUH, IIOCOOMA W PEKOMEHIAIHI 110 MX UCIIONB30-
BaHUIO B aBaPHIHBIX CUTYaIUIX.

[oBrImeHne QYHKIIMOHATBFHBIX BO3MOXKHOCTEH JIETYMKA U ero paboTocmocoO-
HOCTH B TIOJIETE 32 CUET MCIOJb30BaHUs I(PPEKTUBHBIX CPEICTB 3aLUTHI OT HeOJIaro-
NPUATHBIX (aKTOPOB MOJIETA SBISETCS HEOOXOIMMBIM YCIIOBUEM HCIIOIBb30BaHUs Ooe-
BBIX BO3MOKHOCTEH aBHALMOHHBIX KOMIUIEKCOB B TOJIHOM oObeme. [Ipu atom camo-
CTOATENBHBIM HANpaBJIeHHEM MEIUKO-TICUXOJOTHYECKHX HCCIIeIOBAHUN SBISIETCS
pa3paboTKa METOA0B MCUXO(U3UOIOTHUSCKON MOArOTOBKH JIETHOTO cocTaBa K 3hdhek-
TUBHOMY TIPHUMEHEHHIO 3aIUTHOTO CHApsDKeHHs. JIETYMK MOIDKEH XOpOIIo 3HATh U
MOHUMATD MIPHUHITUITEI QYHKITHOHUPOBAHHS CHAPSIKCHUS, KOTOPOE ¢ (PU3UOIOTHICCKOI
TOYKH 3PCHUS KaK TAaKOBBIMH CPEICTBAMH 3AIIUTHI HE SBISFOTCA. VX MpUMeHeHHe He
TOJIBKO HE YMEHBIIIAET YHEPTETUICCKOT0 BO3ACHCTBHSI IKCTPEMAILHOTO (akTopa NET-
HOT'O TPY/1a, & CYIIECTBEHHO (B pa3bl) €r0 yBEINYNBACT.

Ha aBmanmoHHBIX Bpaueil u (PH3HOIIOTOB BO3JIAracTCs OTBETCTBEHHOCTH Pa3b-
SICHUTH JETYNKY OCOOEHHOCTH MPHMEHSIEMBIX TEXHOJOTHH, KOTOpPhIE, TI0 CBOEH CYTH,
SBIISIIOTCSI CIIOCO0AMH MCKYCCTBEHHOHM MOJAEP)KKH M YHpPaBIeHUS (YHKIIMOHAIBEHBIM
COCTOSIHUEM dYeJIOBeKa (CBOETO pojia CPEICTBAMU MPOTE3MPOBAHUS OTCYTCTBYIOIINX
(hyHKTIHIT), 6€3 KOTOPBIX OOBIYHBIIN YEIOBEK MEPEHECTH TaKOE BO3AECHCTBIE HE MOXKET.
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MCUXOPU3HOJOIMYECKHUE U MEJIAKO-BUOJIOT MYECKHUE
MEPCIIEKTUBBI BHEJIPEHUS IOPTATUBHbLIX BAPOKAMEP
JIJISI CEAHCOB HOPMOKCHUYECKOM JJEYEBHOM KOMIIPECCUH
U TUNEPBAPHYECKOMW OKCUTI'EHALIMA B IPAKTUKY
ABHAILIMOHHOM, KOCMHUYECKOM 1 MOPCKOM MEJJULIMHBI
C.M. JIBopuukoB, M.YO. JIsikoB, A.C. [IaTHuna

Metonp! runepbapudeckoii okcureHanuu (['BO) u HOpMoOapuueckoii JieueO-
noit kommpeccuu (HJIK) BocTpeOoBaHBI B aBHAIMOHHO-KOCMHUYECKOW, MOPCKOI,
CHOPTUBHOM M BOCCTAHOBHUTEIBbHOI MeIUIMHE, a TakXKe NPH OKAa3aHUU MOMOIIY II0-
cTpajaBIIUM faiiBepaM. OJHAKO CTPOrOCTh TpeOOBaHMI 1O OE30MacHOCTH Cylie-
CTBeHHO orpanmumBaeT mx npumeneHume. Ha OAO «HIIIT 3Be3ma» mM. Axamemmuka
I''U. Cesepuna» Opma pa3zpaboTaHa IIepeHOCHas Oapokamepa MAallorO TABICHUS
(ITBM ), mo3Bossromas co3aBatbh pesKUMbl n30bITouHoro nasieHus (M) B Helt no
0,1-0,3 aTu ot Bo3mymrHOTO MeMOpaHHOTO KoMmpeccopa. CoBmemenue [IBM/] ¢ kwuc-
JIOPOJHOHM CHCTEMOW IO3BONWIO O0BeOUMHHUTH JocTomHCTBa MertomoB I'BO m HIIK,
MUHHMH3HUPOBAB UX HeNocTaTkH. IIpoBepka «msrkux» pexumoB ['BO mpoommiacsk
Ha npototun [IBM/]I (kamepe «MpThim-MT») ¢ aBTOHOMHON KHCIOPOAHOM cucTeMon
Y MEJUIMHCKON KuciaopoaHoit Mackoit (KM).

Lenp uccnenoBaHuii cocrosiia B ONpENECHUN CTa0MIBHOCTH ITOJACPIKAHUS
MEIMKO-TEXHUYECKHUX MapaMeTpOB IIPH CO3JaHUU JIeYeOHBIX PEKUMOB, IIPH ITOM KOH-
TPOJMPOBAIM 3aJaHHbIC mapaMmeTpbl: o00beM momaun O, Ha apixadnue (oT 8
n010n/mun); conepxxanue O, B KM ( Ha ypore 90-95% mpu PitpO, = 850-890 Mm
pT.cT.); conepxanne O, BHyTpu Oapokameps! (He Oonee 35%, Mpu MakCUMalbHO HO-
nyctumMbix 40%). [Ipn sTom pexum mapuuanbHoro aasieHus O, B MOBEPXHOCTHBIX
trausx (PitkO,) cocraBun He mernee 330 mm pt. ct. (pu 0,3 atu) wiu 380 MM pT. CT.
(ipu 0,5 artm), B To BpeMs Kak rpu aeixanun 100% O, B HOpMOOGapHUECKHUX YCIOBH-
s;x — He 6omee 150 MM pr. ct., a mpu HIIK — He 6omee 200 MM pT. CT.

B uccnenoBaHusIX perucTpupoBaiIM 4acToTy cepaeuHbix cokpamienuin (UCC),
apTepuanbHoe jgaBneHue (AJl) U CyOBEKTUBHBIE ONIYIICHHUS HWCIBITATENCH-
JI00poBoJIBIIEB. bRITO MOKa3aHO, YTO BO BpeMs ceaHca mpH co3maHuu M/l y Bcex uc-
IBITaTeNIel 0OTMeUYeHo yMepeHHoe moBeinieHne AJl, kotopoe k 10-if MuHyTEe HOCTHra-
JI0 UCXOAHBIX BEJIWYHH, a B JaynbHeimem cHmxkanock Ha 10—12%. Tak, cpenHsis Benu-
gnHa AJ] mepen mpomenypoii coctamsuia 120/75 MM pT.CT, a B KOHIIE MPOIETYPHI
camkanace 1o 105/62. Cpemnane 3madenus UCC pmo mpomemypsl COCTaBIsu 69
yA./MHH., a B KOHIIE IPOLENypbl CHU3WINCH A0 60 yn./mMuH. B mpouecce nedeOHBIX
IpOLEeyp HETaTUBHBIX OIIYIIEHHH HE BBISBICHO. BOIBIIMHCTBO UCHBITATENEH OLIY-
M TPWINB CHJI, YJIy4IIEHHE CaMOYyBCTBUSI M HACTPOEHUs, HO OBIIM M TE€, KTO HE
CMOT' OTMETUTh KaKMX-TM00 CyOBEKTHBHBIX M3MEHEHHH CBOEro camoudyBcTBHsL. IIpo-
BEJCHHBIE MCCIICAOBAHMS C YJ9acTHEeM 6 HCIBITaTeNIeH MO3BOJIMIN alpoOHPOBaThH JBA
BapHaHTa METOJMKH pean3aliy MATkux pexxnmos ['BO:

mpu 1-m pexxume (U] B kamepe 0,3-0,5 atu, pacxog O, 8 KM 8-9 n/muH, Ben-
TIWIANNAN KaMepsl Bo3ayxoM — 60 5/muH) cogepkanue O, B Kamepe MOCTENEHHO I10-
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BeIIANIOCH M K 15-20-if MuHyTe HOCTHrajgo paBHOBecHOro coctosuus (O, =35%),
JATbHEWIEeTo pocTa He BhIIBIEHO. [Ipu aToM coxepkanne O, B KM Oblio He MeHee
90-93%, B TeueHue Bcel mporeaypst 40—60 MuH;

npu 2-m pexxnme (U= 0,3-0,5 atu; pacxox O, B KM 6Gomnee 10 n/muH, BeHTH-
JIAIMA KaMepsl Bo3ayxoMm — 60 n/mmH) comepikanme O, B Kamepe YBEIHMYMBAIOCH
obicTpee ¥ K 15-if MUHYTE TPUOTMKATOCH K MPECIbHO-IOMYCTUMBIM BETMYAHAM 37—
38%. nst mpepoTBpanienus nansHeimero pocra O, B kamepe ObUT IPEIUIOKEH PEXUM
MEPHOINYECKOT0 UCTIONb30BaHusl Oy, MPH KOTOPOM IepBbie 10 MUHYT MalMeHT Jbl-
umt Oy, a Kakasle ciaenyronme 10 MUHYT TONEPEMEHHO: 5 MUHYT JIbIXaHUs BHYTpPH-
KaMEpHBIM BO3yXOM, conep:kanue O, B kKoTopoM cocTaisuio 30-35%, u 5 MunyT —
0,.

Takum 00pa3om, IpOBEICHHBIC UCCIICIOBAHUS ITOATBEPIMIN TEXHUIESCKYIO pe-
aNMM3yeMOCTh PeKUMOB «Msrkoi» ['BO ¢ ucmonszoBannem [IBM /1.

OCOBEHHOCTH BOCIHIPUSATUSA IPOCTHIX 3PUTEJIbHBIX OFPA30B
IPU MOJIEJIMPOBAHUU ®AKTOPOB KOCMHUYECKOI'O IMOJIETA
O.I'. Banos, U.A. Huuunopyxk

OneMeHTsl omnepaTopckoit nestensHocTH (D0/[) KOCMOHABTOB, OCHOBY KOTO-
PBIX COCTABJISIOT BOCHPHUSITHE IBETHBIX 3pUTENbHBIX 00pa3oB (30) u pasiudeHue 1se-
TOBBIX CUTHAJIOB B YCJIOBHSIX MUKPOTPAaBUTALIMH, HEJJOCTATOYHO U3y4YeHbl. B aToli cBsi-
3M OCHOBHOH 11€JIbI0 Pa0OTHI SIBJISUIOCH U3y4YEHHE OCOOEHHOCTEH BOCIIPUSATHS ITPOCTHIX
30 BuamMmoro crektpa (KpacHbBIH, 3eieHslid, cuauit, RGB-cTaHmapT) npu HazeMHOM
MOJICTTMPOBAaHNH OCHOBHBIX (DAKTOPOB KOCMHYECKOTO IMOJIETa B UCCIEJOBAHMAX (CyXast
UMMepCHs, KPaTKOBPEMEHHAsI W JUINTENbHAS aHTHOPTOCTATHYECKAsi THUIIOKHMHE3MS) C
y4acTHEM 3J0pPOBBIX MYXUYHH-100poBoibIeB B Bo3pacte 20—40 ser 10 Hauana, BO
BpeMsI OCHOBHOT'O BO3JICHCTBHS M B Iepuoj BoccTaHosieHus. DO/l Bocnpon3Boau-
JIMCh C TIOMOIIBIO AHAIOTOBOH KOMITBIOTEPU3UPOBAHHOM IporpamMMel «CeHcopy, Mmo3-
BOJISIBILICH OIICHMBATH JIATEHTHBIE NIEPUOABI MPOCTON NBUraTENbHON PEeaKHK U HEero-
CPE/ICTBEHHOM peaklyy Ha CBETOBOM CHUTHAJ, BpeMs peaklMy BbIOOpa MOCIe Mpelb-
spnerans 30 (IMHUM, KOHTYPHBIE M 3aKpallleHHBIE KBAAPaThl, TPEYTOIbHUKHU, OKPYXK-
HOCTH) W abCOJIIOTHYIO OLIMOKY NpH UX paclio3HAaHMW HA CBETIIOM M YepHOM (oHe
qucruiesi. [IpoBouiiack aBTroMaTnieckast 3auch pe3ybTaToB 00CIIEI0BaHUS B PEKHU-
Me «on line» B (halim-mmpoTOKON (KOJMYECTBO TPEABABICHUHN, CPENHSA apupMeTHIC-
CKas, CTAaHAApTHOE OTKIOHEHHE N K03((UINEHT Bapualuy BpEMEHH peakuni, pa3Hu-
1a B nmkcensix). OOmiee BpeMst Ha paboTy ¢ mporpamMMoii cocrasisuio 15-20 muH. 3a
OJHO 00C/el0BaHHUE.

[omydeHHBIE pe3yabTaThl CBUJICTENLCTBYIOT O Pa3iIMYMAX B CKOPOCTH 3pH-
TEJILHO-MOTOPHBIX PeakIHi, TOUHOCTH CPaBHUTENbHOH omleHKH 30 pa3HBIX [[BETOB Ha
pa3HoM (oHe IucIuies, KOTOPbIE MOTIIH ObITh 00YCIIOBJICHBI TUIIOJIOTUYECKHUMHU U UH-
JUBHUAYAIBHBIMA OCOOCHHOCTSIMU 3PHUTENILHOTO BOCIPHATHS M HAIEXKHOCTHIO jiesi-
TENLHOCTH JI00POBOJIBLIEB-0NEPATOPOB, BHI3BAHHBIMH M3MEHEHHEM ()YHKIIMOHAILHOM
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AKTUBHOCTH CEHCOPHBIX CHCTEM IIOJ BO3IEHCTBHEM MOICITHUPYEMBIX (aKTOPOB KOC-
MHYECKOTO IT0JIETa Ha OPTaHU3M 3JI0OPOBOTO YEIIOBEKA.

CPABHUTEJIBHOE HCCJIIEJOBAHUE NTPO®ECCHOHAJIBHOI'O
JIOJITOJIETHUS U COCTOSIHUS 3J0POBbSI UCIIBITATEJIEN-
JOBPOBOJIBIIEB 1 KOCMOHABTOB ITEPBOI'O HABOPA
K.U. Mypaxosckuii, C.H. ®ununneHkon

B cootBerctBum ¢ mocranoBneHueM Ne22-10 ot 05.01.1959 «O6 ycunenuun
HaY4HO-HCCIIE0BATEILCKIX PabOT B 00JaCTH MEIUKO-OHMO0IOTHIECKOro o0ecreueH s
KOCMHMYECKHX TOJIETOB)» B CTPYKType MUHHCTEpCTBA aBUALIMOHHON IPOMBIIIJICHHOCTH
OBLIM CO3/IaHbI OTIEJBl aBHAIIMOHHONW M KocMudeckor Menuiuasl (OAKM): B JleTHO-
uccnegpoBarenbckoM uHCTHTyTE (JIMW) oTnen 28, co3mannslii B aBrycre 1959r., u oT1-
JIeNT 8 Ha MaIIMHOCTPOUTEIbHOM 3aBoze «3Be3na» (Ne918 'KAT), co3naHHEIH B MapTe
1960 r. CoBmectHo ¢ BoeHHbIMU Bpauamu ['HUM AKM BBC rpaxnanckue cnenua-
JUCTBHl M3 3THX OTAEIOB OOecmedmian (U3HOJIOTHYECKYI0 W 3PTOHOMHYECKYIO OTpa-
OOTKY CHCTEM XHM3HEOOECIEeYCHHUs] U CIaceHHs Uil NePBOro KOCMHYECKOTO KOpadJis
Ha creHnoBoi 6aze JIMM u «3Be3np». B HaTypHBIX (U3HONOrO-THIMEHUYECKUX HC-
MBITAHUSAX 0Opa3LlOB HOBOW TEXHUKHM Ha NPENENbHBIX PEXUMax e€ JKCIUTyaTalud B
SKCTPEMAaJIbHBIX M aBapUHHBIX yCIOBUAX MOJIETa yyacTBoBaiu coTpynuHuku OAKM, a
TaKke NOOPOBOJIBIBI U3 pa3IMYHBIX HoapaszneneHuil. Hapsny ¢ noOpoBosbnamu Ha
3aKJIIOYUTEIBHOM JTalle MOATOTOBKH MPUBJICKAINUCH YYaCTHUKH MEPBOTO OTPsAAa KOC-
MOHABTOB, KOTOPBIE OTPa0OTaIN MPUMEHEHHE 3alIUTHOTO CHApSDKCHHS M KaTaIyJbT-
HOTO Kpeclla U3 CUCTEMBI CIIACEHHUS Ha CTEH/aX «3BE3/bI» U YCIENIHO MPOIIIH TPEHH-
POBKH TIO MCIIOIb30BaHMIO CO3[aBAEMbIX CHCTEM PYYHOTO YIPaBJICHHUS, a TaKKe 0TOO-
pakeHus MHPOPMAIIUHN Ha CTEHAAX U JeTaromieil maboparopun JIMU. bnaronaps mpu-
BJIEYECHHUIO II€JOTO KOJJIEKTHBA BBICOKOKBAJIM(HUIIMPOBAHHBIX Bpadei, Mephbl omepa-
TUBHOTO M JMHAMUYECKOTO MEIUIIMHCKOTO KOHTPOJIS M obecrieueHne 0e301acHOCTH
MIPOBO/IMBIIUXCS] MCHBITAHUI SBJISIIMCH HpuoputeroM B padote OAKM ykazaHHBIX
OpraHu3anui.

[TpoBeneH cpaBHUTEIBHBIN aHAN3 COCTOSHUS 370POBbs M NPO(ECCHOHAIBHO-
r'0 JONTOJETHS B TPEX IPyMNIlaX CHeIKOHTHHIeHTA (110 20 yenoBex Kakaas), a UMEHHO:
KaHAWIATOB B KOCMOHABTHI U3 MEPBOTO OTpsia (JIETAaBIIMX M HE JIETABIIMX); UCIIbITA-
TeNnen-100pOBOIBIICB, POAUBIINXCS B mepuon ¢ 1925 mo 1944 rr. m mpuHIMAaBIINX
Hapsily ¢ KaHAWAaTaMH B KOCMOHABTHI y4acTHE B UCIIBITAHUAX KOCMHUYECKON TEXHUKU
B 9KCTPEMaNIbHBIX YCIIOBUSIX MOJIEIMPOBaHMS yCiIoBHi mojera B 1960-x ronax (cpenu
HHUX Ba)KHasl poJIb OTBOAWIJIACH BpayaM, crenuanicraMm-uccienoarensim OAKM); nc-
IBITaTelNei-100pOBOIbLEB M HayYHbIX cOTpyaHHKoB OAKM u3 cienyromiero nokose-
HUSI COTPYJHHUKOB npeanpusitus 19461965 rr. poxaeHus, NPUHUMABIINX y4acTHE B
HCTIBITAHUAX KOCMHYECKOM TEXHWKH B JKCTPEMANbHBIX YCIOBUSAX MOJEIHPOBAHUS
ycnoBuit nonera B 1970-1990-x rr. Y 1o0poBoiiblieB NpeAnpUsITHS MPOhecCHOHATb-
HOE JI0JIrojieTHe npeObIBaHKs B OTPsE HCIBbITATENei COXpaHsIoch B mpenenax 3—25
JIET ¥ B CPEIHEM TPEBBINIANIO TAKOBOE ¥ KOCMOHABTOB IIEPBOTO OTPSAAA, HAXOIUBIINX-
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cst B otpage ot 3 xo 20 mer. IIpu 3TOM HCHBITAHUS BBITOJHAINCH HA MaKCUMAaIbHON
aMIUIUTYZE BO3ACHCTBUS 3KCTPEMAaIbHBIX (DAKTOPOB, XapaKTEPHBIX A aBapUITHBIX
YCIOBUH TONETA, a TAKKE IPH CYIIECTBEHHO OOJBIINX BENNYNHAX BPEMEHHU HKCIIO3HU-
IIMH ¥ O0IIEeM KOJIMYecTBe (DM3HOIOTHIECKNX UCTIBITAHUN MO0 MOJEITMPOBAHNUIO OCHOB-
HBIX (pakTOpOB monéra. McKimoueHne CoCTaBisIa HEBECOMOCTh, KOTOPasi HIMHUTHPOBa-
nack He Oornee 20-28 ¢ B Teuenne 6—20 pa3 3a moseT Ha Jerarouie taboparopuu Ty-
104 JINN.

B crapimem mo Bo3pacTy oTpsizie HUCIBITaTeNeii-q00pOBOJIBIEB K HACTOSILEMY
BPEMEHHU OCTAJIUCh KUBBI 9 uernoBek (45%) B Bo3pacte 77—80 net, mpuuém 5 (20%)
COXpaHWIIM MPOQECCHOHATBHOE JOJroJeTHE M TPYyIITCsA 10 cux mnop; 10 yemoBek
YMEpJIM eCTeCTBEHHOH cMepThio B 69—86 1net; 1 uenoek (5%) morud B aBTOKaTacTpo-
e B 1990-e. U3 monomoro otpsima 1oOpoBOJIBIEB *kUBH 18 gemosek, T.e. 90%; 17
(85%) W3 HHEX TPOROIDKAIOT TPYAUTHCS IIOCIE BHIXOIA Ha MeHchio; 1 dgemoBek (5%)
yMep €CTECTBEHHOW cMepThio B 62 roga; 1 (5%) morub B Bo3pacte 64 neT mox koie-
camu aBToMOOWIA. Mexny TeMm, ¢ yuéTtoM Tpéx Tparmdeckux ciydaes (15%) u3 20
KaHIUIaTOB IIEPBOTO OTPsia KOCMOHABTOB JOXKMIIM 10 cero aHs 4 kocMoHaBTa (20%)
u3 12 crieraBmuX B KOCMOC, YTO CBHJETENBCTBYET O 0oJiee BHICOKOM pHCKE mpodec-
CHH KOCMOHABTa.

MEJINKO-TEXHUYECKHUE UCCJIEJOBAHUS
B UHTEPECAX NOBBILIEHUS DXOPEKTUBHOCTHU
YIPABJIEHUS IOJIETAMHA U ABUALIMEN
A.A. MeneHkoB

B konue 1980 roga B ['ocyaapcTBEHHOM Hay4YHO-KCCIIEI0BATEIbCKOM HCIIBITA-
TEEHOM MHCTUTYTE aBHAIMOHHOW M KOCMHUYECKOW METUIIMHEI ObllIa co3/1aHa J1abopa-
TOPUS TICUXO(PU3NOIOTHICCKUX HUCCIICAOBAHUA M ONITUMH3AINA IEATSIFHOCTH OIepa-
TUBHOTO COCTaBa KOMaHIHBIX ITyHKTOB YIPAaBICHUS aBHAIMCH M CUCTEM YIIPABICHUS
nonetamu. Co3nanue 1abopaTopuy OTBEYAIO MOTPEOHOCTSIM MPOBEIEHUS HHXKEHEP-
HO-TICHXOJIOTHYECKUX U dPTOHOMHUYECKUX HCCIICJIOBAaHWA B MHTEpecax MPOCKTHPOBa-
HUSI KOMIUIEKCOB M CPEJICTB aBTOMATU3AIMU JJIsl CTAIIMOHAPHBIX, 3AIIUIEHHBIX U TI0-
JIBUYKHBIX KOMaHJHBIX MMyHKTOB BoeHHO-Bo3aymHbIX cui. [Ipu pazpaboTke KOMITIEK-
COB M CPEJICTB aBTOMATH3AIlMM BO3HHUKAIH NpoOJIeMbl pacmpeneneHus QGyHKIUH,
OTIpeNIeIICHUs] MeCTa U POJIM YeloBeKa (KOMaHIUpa) B aBTOMATH3HUPOBAHHOW CHCTEME
VIpaBJICHUS, TPEIOTBPAICHUS OIMHOOYHBIX M HECAHKIMOHHUPOBAHHBIX JCHCTBUA,
OpTaHU3aIMH B3aMMOJICHCTBHS, HATISITHOTO OTOOpaKeHHsI OOCTAaHOBKH U MOCTYIA0-
medd uHpopMmanmu. COTPYIHHKH ITAaOOPAaTOPHH YYaCTBOBAIM B BBINOJHEHHH IIPO-
rpaMM aBTOMAaTH3allMW YIPaBJIEHUS B YAaCTH MH)KEHEPHO-TICUXOJOTHYECKOIO U 3Pro-
HOMHYECKOTO MPOEKTUPOBAHMS, CO3/IaHUS, UCTIBITAHUM M DKCILTyaTallud KOMIUIEKCOB
CpEeJICTB aBTOMATHU3AIMH YIPABICHISI aBUAIIUEH.

B unTEepecax ncuxo(u3HONIOrnuecKOl ONTUMU3AINHN e TSIILHOCTH OTepaTHB-
HOTO COCTaBa KOMAHJHBIX ITYHKTOB Ha CTaausAX pa3pabOTKH ICKU3HO-TEXHUYECKUX
MPOEKTOB KOMIIJIEKCOB CPEJICTB aBTOMATHU3AIMH TIPOBOIMIINCH CTIeIHaIbHBIE UCCIIe0-
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BaHMsA. M3ydanuch NCHXO(QU3HOIOTHIECKNE OCOOCHHOCTH BOCTIPUATHS HH()OPMALIUH U
OIICHKH OTIePaTHBHO-TAKTHYECKON OOCTAHOBKHM MPH Pa3HBIX criocobax e€ oToOpaxke-
HUS U fetanu3anui. OOOCHOBBIBANIKCEH aNMapaTHO-NMPOTrPaMMHBIE PEILCHUS 110 YIIyd-
IICHHI0 HH()OPMAIIOHHOH MTOATOTOBKY M MPHHATHS pemennuii. PaspabaTsiBanuce Me-
TOIABI U CHOCOOBI OLEHKH TOTOBHOCTH pacdéTOB KOMaHIHBIX IMYHKTOB K pabore B
YCJIOBHSIX aBTOMAaTH3alWud MH(OpMAIMOHHOTO oOecneyeHusl ux nesrensHocT. U3y-
YaJMCh BOIIPOCHI MOCTPOCHUSI ONTUMAIBHBIX AJTOPUTMOB B3aMMOJECHCTBHS JOJIK-
HOCTHBIX JIMI] IIPU PELICHUH 3a/1a4 KOPPEKTUPOBKH IIAHOB OOEBBIX AercTBuid. Ompe-
JIeIsuUIach palvoHANIbHAS JUIMTEILHOCTD 337ePKKU B 00padoTKe HH(OpMaLuu BO Bpe-
M3 auainora «oneparop—IBMy». [loaroroBneHHbsle MEIUKO-TEXHHYECKHE TPeOOBaHMS
K KOMIIIEKCaM CPEZCTB aBTOMATH3allMy BKIIOUAINCh B TEXHUYECKUE 33/1aHHs HA pas-
pabOTKy CTAIMOHAPHBIX, 3AIIMIIECHHBIX W MOIBIXHBIX KOMAaHIHBIX ITyHKTOB U ITyHK-
TOB YNPABICHMS aBHAIMEH, OCHAIIAEMbIX KOMIUIEKCAMH CPEACTB aBTOMATH3ALIUH.
Brum paspaboTaHel 00mIHe 3ProOHOMHYECKHE TpeOOBaHHWA K CHCTEMaM YIPaBICHHUS
nojéraMu U OOEBBIMH JCHCTBHAMH aBHAIMM, K KOMAHIHBIM IMYHKTaM M ITyHKTaM
yIpaBieHUs AajdbHEH aBHAIMH, TPEOOBAHUS K CPEACTBAM M SI3BIKY B3aMMOJCHCTBHSA
JIOJDKHOCTHBIX JIMI] KOMaH/IHBIX ITYHKTOB YIpPaBJICHUs, K HHPOPMAIIMOHHOMY OOMEHY
«omepatop—OBM», Kk colepkaHHIO M OpraHU3alUK WHPOPMAIMU Ha Ta0JIO0 WHIUBH-
AYyaJIbHOTO U KOJIJICKTUBHOI'O ITOJIb30BaHUA. HO}IFOTOBJ’ICHHLIG OPrOHOMHYCCKHUE TpE-
OOBaHUS BKJIIOYEHBI B CHCTEMY OOIIMX TEXHHYECKUX TpeOoBaHmii MuHHCTEpCTBa
000pOHBI K BOOPY)KEHHIO U BOCHHOW TexHUKe. TpedoBaHus K IporpaMMaM 1 MeToJiaM
SPTOHOMHYCCKOTO KOHTPOJIA CUCTEM YIIPABJICHUA MoJIETaMU U OOEBBLIMH )IeﬁCTBI/IHMI/I
aBUALMK MCIIOJIB30BAHBI IPH 000CHOBAHUN METOJIOB OLIEHKH 3PTOHOMHUYECKUX XapaK-
TEPUCTUK OOBEKTOB aBUAIMOHHOHN TEXHHUKH.

OO0s3aTenbHOCTh Pa3pabOTKH TPEOOBAHMH APrOHOMUKH M TEXHHYECKOH 3CTe-
TUKH JUIsl obecriedeHust yuéra NCcuxo(u3noIoTHIecKiX XapakTepUCTHK U BO3MOXKHO-
CTell yenoBeKa Ipu CO3JaHuH 00pa3loB BOOPY)KEHHSI 1 BOCHHOW TEXHHKH, B TOM UHC-
Jle aBTOMaTH3MPOBAHHBIX KOMIUICKCOB W CHCTEM YIIpaBJIEHHs aBHalueil, Oblna 3a-
KpeIuicHa O6HH/IMI/I MCAUKO-TCXHUYCCKHUMH Tpe6OBaHI/I$[MI/I BOGHHO-BOSI{yLHHI)IX CHIJI.
TpeboBaHusi )PrOHOMUKH M TEXHUYECKOW ICTETHKH BKJIIOYAINCH B BUJAE pasjiena B
TAaKTUKO-TCXHUYCCKHC 3aJaHUA Ha pa3pa60TI<y ABTOMATU3UPOBAHHBIX CUCTEM YIpaB-
JICHUA U KOMIIJICKCOB CPCIACTB aBTOMATHU3aAlUN JJIA 3alIUIICHHBIX W IMOJABHXKHBIX KO-
MaHJHbIX [IyHKTOB yIpaBjieHUs aBuanueid. Ha ocHOBE METOL0JI0TMU CUCTEMHOM IICU-
XO(HU3HOJIOTHIECKOH ONTUMM3AIMN JEITeIbHOCTH pa3paboTaHa THIIOBAs IporpamMma
SPrOHOMHYECKON OLICHKH MOJBIKHBIX M CTAIMOHAPHBIX KOMAH/HBIX IIYHKTOB H IIpE]I-
JIO)KEH KOMIIJIEKC IOoKa3aTelell SproHOMHYECKOH SKCIEepTH3bl aBTOMATH3MPOBAHHBIX
cucteM OOEBOTO yIpaBIICHUS.

B 1nenom, co3panune naboparopuy HMHIKEHEPHO-TICUXOJIOTHYECKHUX, IMCHXO(H-
3MOJIOTMYECKUX M IPrOHOMHYECKUX HCCIIE0BaHWN B MHTEpecax MOBbIIEHHS dddek-
TUBHOCTH WU HAJAC)KHOCTH Hpoq)eCCHOHaHBHOﬁ JACATCIBbHOCTU JTOJIKHOCTHBIX JIMI[ KO-
MAaHJHBIX ITYHKTOB YIIPaBJICHUA aBHaHHeﬁ HUMEJI0 BAXXHOC HAYYHO-TCOPETUUYECCKOEC U
npakTudeckoe 3HaueHue. OOOCHOBaHHbBIE COTPYJHHUKAMH Ja0OPATOPUH HWHXKEHEPHO-
TICUXOJIOTHYCCKUC, HCHXOd)H?,PIOJ'IOFI/I‘-ICCKHG 1 OProHOMHUYECKUEC Tpe6OBaHI/I$I, npena-
JIOKCHUSA W PEKOMCHIAIMU YYUTBIBAJINUCH IPU MPUHATHA ITPOCKTUPOBOYHBIX, ariia-
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pPaTHO-TIPOTPaMMHBIX M KOHCTPYKTOPCKHX pelIeHHH 1o (HOPMHPOBAHHUIO OOJIMKA
CpElICTB aBTOMATH3AIlMM Ha KOMAaHIHBIX MYHKTax YIpaBjicHHUS aBuanueid. JlanpHei-
masi SKCIUTyaTalys aBTOMAaTH3UPOBAHHBIX KOMITJIEKCOB M CPEICTB TOKazana 3¢ Qek-
TUBHOCTh UX Pa3pabOTKH C yUETOM IMCHUXO(PHU3MOIOTHIECKUX XapaKTEePUCTHK WU BO3-
MOJKHOCTEH JeIoBeKa.

O NOJIETE HEPBOI'O B MUPE BPAYA-KOCMOHABTA
B.b. ETOPOBA
(x 50-1eTuro moséra KK «Bocxoa»)
M.C. benaxosckuii, /[.B. Komuccaposa, N.I1. [Tonomapesa

Bopuc Bopucosma EropoB — mepBrblif B Mupe Bpad-KocMoHaBT, ['epoit CoBeT-
ckoro Coro3a, OJIKOBHUK MEIUIMHCKOHN CIIyXKOBI, TOKTOp MEIUIMHCKUX HayK, Ipo-
(eccop, akaneMuKk MexXIyHapOJHOW aKaJeMHUH acTPOHABTUKH. JIs1 MEIUKOB, ydacT-
BYIOIIMX B 00ECIEYCHNN KOCMHYECKUX TTOJIETOB, MOJIET EPBOI0 Bpada B KOCMOC OBII
3HAaMEHATEIbHBIM COOBITHEM.

bopuc  Eropos npumén B  oraen  ['ocymapcTBeHHOro  Hay4HO-
HCCIIEI0BATEIbCKOTO UCTIBITATEIBHOTO MHCTUTYTA aBHAIIMOHHON M KOCMHYECKOH Me-
nuiuasl MO CCCP, rae npoXoauid UCIBITAHUS C yY4acTUEM KaHIUJATOB B KOCMO-
HaBThl, B 1960 r. Bopuc bopucosuu crpemuicst crate KocMoHaBTOM 1 22.10.1962 r.
Harucaj parnopT HadyaJlbHHUKY JIA0OpaTOpUH ¢ MPOCHOOH O BKIIOUEHHMH €r0 B IPYIILY
Bpaucii-kocMoHaBToB. Ha pamopte 6puta pesomronus O.I'. T'azeHko o moaepxke, HO
pelieHre o BKIIOUESHUH Bpada B SKHIAXK MPO3BYdYajo mo3xke. B ¢espane 1962 r. on
COBEPIINJI CBOHM MEPBBIH MAPANIIOTHBIN NMPBHDKOK M OBIT BKIIOYEH B OJHY M3 ITOUCKO-
BBIX TPYII, KOTOPBIM MPEAITUCHIBAJIOCH BCTpeUaTh Ha 3eMile KOCMUYEcKHe Kopaouiu.

Pewienue o BKIIOUEHHH B 3KUIAX Bpauda Npo3Bydasio BrepBeie 14 mapra 1964
T., KOT/Ia paccMaTpHBajIcs BONIPOC O mepezeike kocmuuaeckoro kopabis (KK) «Bocro-
ka» B KK «Bocxon» u OpUI0 mpuHSATO pemieHue aenats TpexmectHerid KK. Iopyammmn
BBC roToBHTH KM B COCTaBE: KOCMOHABT, yUEHBIH, Bpad. BbUIO MpeaioxkeHo ve-
TeIpe Bpaua. [locie MHOTOYHCIEHHBIX MEXBEJJOMCTBEHHBIX CIIOPOB OCTAaHOBMJIMCH Ha
kanaunarypax B.I'. JlazapeBa u b.b. EropoBa. B xakoii-To creneHu pa3pemuTh KOH-
¢mukTHYIO cuTyanmo omor cam b. Eropos. B ciryckaemom ammapare KK «Bocxom»
OBLTO OUEHB TECHO, TPEX YEJIOBEK B cKadaHIpax TPyAHO OBIJIO pa3MECTHTh, a (purypa
Bopuca okazanack ONTUMaIbHON: OH OTIMYHO BIUCBHIBAJICS B CIIAPUKY.

24 ceHTA0ps pyKOBOJCTBO JaJl0 COTJIaCHE Ha 3KHUIaXK B COCTABE: KOMAaHIMP KO-
pabuist B.M. Komapos, Hay4nsiii cotpyaauk K.I1. ®@eoktrcToB u Bpau-kocMoHaBT b.b.
Eropos. 12 okts16ps B 10 gac. 30 c. cocrosucst crapt KK «Bocxom».

LenssMn KOCMHYECKOTO MOJETa SBISUIUCH UCHBITAHUSI HOBOTO MHOIOMECTHOTO
KOCMHYECKOTO MHJIOTHPYEMOTO KOpabiis, HcciieoBaHus pabOTOCIIOCOOHOCTH U B3au-
MOJICHCTBUS B MOJIETE TPYIIIBI KOCMOHABTOB, COCTOSIIIIEH W3 CIIELIUAIIMCTOB B pa3jiny-
HBIX 00JacTAX HAyYKW M TEXHUKH, MPOJOIDKECHUE U3yUCHHS BIMSHUS Pa3iINIHBIX (hak-
TOPOB KOCMHMYECKOTO ITOJIETA HAa YeJIOBEYECKHH OPTaHM3M M IPOBEICHHE METUKO-
OMOJIOTHYECKHUX MCCIEOBAaHNN. DTH HCCIIEOBAHMS MPOBOAMINCH C ITOMOIIBIO yCTa-
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HOBIICHHOM Ha OOpTy ammapaTypbl IPH HETOCPEACTBEHHOM y4YacTHH HAYYHOTO CO-
TpyAHHKa-KOCMOHaBTa U Bpaya-kocmMoHaBTa b.b. Eroposa. Ha 1-m BuTKe OH mpoBén
MEAWUIIMHCKIH KOHTPOJb SKHITaXa, 3aTeM Bce Mo3aBTpakanu. Ha 2-M BUTKe KOCMOHAB-
THI TIEpeHai MpUBETCTBHE ydacTHHKaM Ommmmuaznsl B Tokno. Ha 3-m n 4-M BHTKax
MIPOBOIIITN (PH3HOIOTHIECKHIE MCCIICIOBAHNS: M3MEPSUIH KPOBSHOE IaBIICHHE, JIETOY-
HYIO0 BEHTWIALUIO, OBUIM B3SITHI Ma3ku KpoBU. C MOMOIIBIO ClienUalbHBIX TaOIuI uc-
cienoBajack paboTOCIIOCOOHOCT, KOCMOHABTOB B IEpBbIE Yackl mojera. Ha ciemyto-
IIeM BUTKE KOCMOHABTHI 00e/any. 3aTteM, CorllacHO Iiany mosera, y B.M. Komaposa
6b11 con, K.IT. ®eoktrctoB u b.b. Eropos Hecin BaxTy, Benu neperoBopsl ¢ 3eMiéid u
BBINOJIHAIM dKcriepuMeHTsl. Ha 7-M U 8-M BUTKax cOCTOSUJICS TEI€BU3UOHHBIN CeaHC
cBsa3u. Ha 3emue BrepBble yBUJENH JIMIla KOCMOHABTOB, YIEHBI ['0ockoMuCCHU CMOTTIH
¢ HnMu noobmmateces. [locaaka xopabst mpomsoria gyepes 24 gaca 17 MUHYT.

«...B 3TOM moOnére OBUTO MOCTHUTHYTO HambOoOIIee IIeTIECOO0pa3HOE COUYSTaHUE
KOCMOHABTOB C TOYKH 3PEHHS MX CHEIHATBHOCTEH... JTO OB AEHCTBUTEIHHO KOJ-
JIEKTUB CIIEHUANINCTOB-UCCIIEA0BAaTENEH. DTUM MONETOM Hallla CTPaHa OTKPbLIA HOBBIM
3Tal B Pa3BUTUM KOCMOHABTUKH, B HCCIICJOBAHMM KOCMHMUYECKOIO IMPOCTPAHCTBA, a
TaKXKe B Pa3BUTHU KOCMUYECKO# Oronoruu u Meauiiuae (B.M. SI3moBckuit).

CHUXXEHUE KOTEPEHTHOCTH JIEKTPUYECKUX KOJIEBAHU
T'OJOBHOI'O MO3I'A IO AEMCTBUEM 'TEOMATHUTHOM BYPU
O.b. HoBuk, ®.A. CMHupHOB

Ha mmpore MockBbI uccienyeTcsi BIMSHAEC YMEPEHHBIX T€OMAarHUTHBIX Oyphb
(manexc K = 5 mnm 6) Ha snekTpudeckue KojaeOaHns KOpbl OOJIBIINX MMOMYIIApHH MO3-
ra 4eIoBeKa.

CrangapTHBIME 3JeKTposHIEedanorpaduueckumu (331) n3MepeHnsIMH TOKa-
3aHO, 4TO NPH BBHIITOJIHEHUS 3aJlaHus Ha KoMIbloTepe (0OHapyXeHHe Ha 9KpaHe ompe-
JICTICHHOTO COYETaHMsl CUMBOJIOB M3 MX CIy4alHOW IOCIIEAOBATEILHOCTH) BO BpeMs
reOMarHUTHOM Oypu nim He Oosee, yeM uepes 24 daca mocie e€ OKOHYaHUS (JaHHbIC
N3MHPAH no xocMHU4ecKoi moroje), 3HaueHne (QYHKIUH KOTe€PEHTHOCTH BJIEKTPH-
YECKUX KOJIeOaHuii TOOHOW ¥ 3aTHIJIOYHON JIOJIEH KOPHI TOJIOBHOTO MO3Ta B TMANa30He
4-7.9 Hz (tera-puTM MO3ra) CHMXAaJOCh Y 3J0pPOBBIX HCHbITyeMbIX (15 cTyneHToB
MI'MCYVY, 6. 3i1t Mock. I'oc. Men. Wu-1, B Bo3pacte 18-23 ner) B 2 pa3a uinu 6011b-
e — 3a(UKCUpOBaHO U CHIDKEHHE 10 ) — HE3aBHCHMO OT M0Ja U OJMHAKOBO JUIA
JIEBOTO U MIPABOTO TOJTyIIAPHS.

IIpu 3TOM perucTpupyemMslie y KaxA0Tr0 UCIBITYEMOTro BO BpeMs ceaHca OO
apTepHanbHOE KPOBSIHOE JABJICHUE, JbIXAaTEIbHBI PUTM M AJIEKTPOKapauorpaMma He
OTKJIOHSUTHCH OT HOpMBL. OOBIYHbIE 3HaUeHHs (PYHKIIMU KOT€PEHTHOCTH BOCCTAHABIIHU-
BaJINCh HA BTOPbIE CYTKH I10CJIE OKOHYAHHs FeOMarHuTHO! Oypu. CXo/HbIe, HO MEHee
YEeTKO BBIPAKEHHBIE, PE3YyIbTaThl HAOIIOMANNCH M TIPH MCCIIEOBAHUH JIENbTa-pUTMa,
HO MOJO00HAas peakuusl CHIKEHUSI KOTEPEHTHOCTH OTCYTCTBOBaja B ()OHOBOI reomar-
HUTHOW oOctaHoBKe (K<5), a Takke AJs YaCTOTHBIX JMAMAa30HOB JAPYTUX PUTMOB
n/vwn D3I oTBeNeHNH C IPYTUX TOYEK MOBEPXHOCTH TOJIOBHI.
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HcnbiTyeMbIM CTyIeHTaM, IPUXOANBIINM B CBOOOAHOE OT 3aHSATHIH BpeMs, HE
OBIJIO HUYETO M3BECTHO O T€OMarHMTHOW OOCTaHOBKE WIJIM €€ MPOTHO3e, 0oJiee TOro,
UM CTaBWJICS 3KMM Ha 3aIsiCThe (Kak OBLIO BBISICHEHO, He Bimstomuid Ha D3I B uH-
TEpEeCYIOIEM Hac 3[E€Ch CMBICIIC MOHIDKCHHS TeTa W JeNbTa-PUTMOBOI JIOOHO-
3aTBUIOYHOI KOT€PEHTHOCTH) ¥ TOBOPHIIOCH, YTO «HCCIIENLYETCs BIUSIHUE c1aboi 6omn
Ha O0I 3anmucu». Takum 006pa3oM, UCKIIIOYAJICS «HACTPOH Ha T€OMarHUTHYIO OYypro.
W3-3a ciry4yaifHOro BpeMeHH npuxoja (T.e 0e3 KOppeNsiy ¢ TeOMarHUTHBIM IPOTHO-
30M) O0Ka3aJ0Ch, YTO JJISl YACTH UCTIBITYEMBIX CYLIECTBYIOT TOJIBKO ()OHOBBIE, O€3 BIIHU-
SIHUSI TeOMarHuTHOU Oypu, D01 3amucu, a 11 APYroi 4acTH — TOJBKO 3aIUCH IO
ee BiusiHMEM (OypeBble 3ammcH), T.€. CACNAaHHBIE BO BpeMsi Oypu WM He mosxke 24
4acoB I0CJIEe ee OKOHYaHUs. [ CTIBITYEMBIX C OJIHUM THIIOM 3aIMCEH HEeNb3s ObLIO
CpaBHHTH (JOHOBBIE 1 OypeBBIE 3aIHCH OJHOTO M TOTO XK€ HCIBITYEMOTrO, T.€. IePCco-
HUQHUIHUPOBAHHBIN MOIX0A K 00paboTKe 3amuiceld (pe3yabTaThl U3JIarajlich BBIIIC IS
15 den.) ObLT B 3TOM ciydae HEBO3MOXCEH. [109TOMYy MBI MIPHUMEHWIN €Ile ¥ MHOXE-
CTBEHHBIN moaxoa: Bee D01 3amucu (OQMH U TOT JKE HCIBITYEMBIA MOT HCCIIEOBATHCS
B Pa3HbIC aThl) ObUIM Pa3OUTHI Ha MOMHOKECTBO © (POHOBBIX 3amuceil 1 TOAMHOXKe-
ctBo b OypeBbIX 3anuceil, HE3aBUCHUMO OT MEPCOHU(PUKAIIMH UCITBITYEMBIX.

Oxa3ajock, 4TO 3alUCH ¢ MOHMKEeHHOU (He mpeBocxozsmeii IT = 0.2, roe IT —
mapamMeTp ajiropurMa pasiuyeHus MHoxecTB @ u bB) Tera-puTmoBOi J100HO-
3aThJIOYHON KOTE€PEHTHOCTBIO B MOAMHOXecTBe b BCTpedaroTcst mpumepHO B 2 pasa
qamie, 4eM B MoaMHoxecTBe @ (aHaJOrM4HBIN pe3ynpTaT MOJIYydaeTcs, el MOHH-
JKeHHBIMM CUMTAaTh 3HAYCHMS KOTE€pPEeHTHOCTH, He mpeBocxomsuime [1= 0.3). Taxum
00pa3oM, Kak NpH NEepCOHN(HUINPOBAHHON, TaK W IPH MHOXECTBEHHOH 00paboTKe
D3I 3ammceii momy4yaeM pe3yibTaT, chOpMYIHPOBAHHBIN B 3aTOJIOBKE.

Bosmosxro, 93T u MOI nccnenoBanue peakiii Ha TeOMarHUTHBIE OypH (cTe-
MIeHb MOHIDKEHUS! KOTEPEeHTHOCTH IPW BBINIOJHEHUN THIIOBBIX 33JaHHH, CKOPOCTH ee
BOCCTAHOBJICHUSI) ¥ IPYT'HE 3KCTPEMYMBI KOCMHYECKOH TIOTO/IbI JOJDKHBI IIPOBOIUTHCS
Ipu 0TOOPE KaHIUIATOB Ha YIPABJICHUE CIOKHBIMH CHCTEMAaMH.

T'EPOMYECKHUE XAPAKTEPBHI IEPBOITPOXOAIIEB KOCMOCA
B.I'. Crenanos

10.A. I'arapuH, IPOJIOKUBILHUI TOPOTY B KOCMOC BCEMY YEJIOBEUECTBY, U aMe-
PHMKAHCKHE aCTPOHABTHI, MEPBBIMU BCTYIMBIIME HAa HOBEpXHOCTH JIyHBI, obnananu
CXOZACTBOM KJIFOUEBBIX YEPT CBOUX XapakTepoB. He mpuxXoanTCs crienuanbHO JOKa3bl-
BaTh HEOOBIYHOE MY’KECTBO, BBIAEPHKKY, BHICOKOE YMCTBEHHOE M (PM3MUYECKOE Pa3BU-
THE, yMEHHE OBICTPO M NPAaBWIBHO IPUHUMATh HY>KHBIE PEIICHUS, YPe3BBIYalHYIO
paboTOCIIOCOOHOCTh M MAaCTEPCTBO 3THUX HCTOPUUYECKHX JIMYHOCTEH. B TO ke Bpems
BBISBIIIETCS Yy HHMX CTpacTHas YBJIEYEHHOCTH CBOeH JIETHOW mpodeccueit, riryOoknit
HMHTEPEC K HAYKE U KCJIaHUEC CaMUM 3aHUMAThCA €10, a IIPpHU 3TOM OoubIIas CKPOMHOCTD
B OLICHKEC CBOUX CBCpH.IeHPIﬁ, HECMOTPSA HAa MUPOBOEC NPU3HAHUEC UX T'€POU3MA.

ABTOp HNMEJT CHACTIIMBYIO BO3MOKHOCTh y6e]11/ITI)C$[ B CKa3aHHOM B OTHOIIICHWH
I0.A. Tl'arapuHa n 4€HOB ero ’KumnaXxka-aydiepa gerom 1967 r. Bo BpeMst BCTpedH C
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HUMH B Ka4ecTBE KOHCYJIBTaHTAa IO MpoOjIeMaM WH)KEHEPHO-KOCMHYECKOW IICHXOIIO-
TUH.

XoueTcst cka3aTh TakKe O TOM, 4TO B 3TO BpeMs Mbl nipoBoawin B UMBII na-
00paTOpHBII AKCIEPHUMEHT IO BBISBICHHIO OCOOCHHOCTEH pacIo3HaBaHHA JIFOJbMH
AJIIEMEHTOB MOBEPXHOCTH 00paTHON CTOPOHBI JIYHBI 1O CHMMKaM, CIeTaHHBIMH KOC-
MUYECKUMH CTaHUUSMU. BBISBIEHO, YTO 4YeNOBEK IPU BOCHPUATUU JTYHHON MOBEPX-
HOCTH CTaJIKUBAETCS CO MHOTUMH TPYTHOCTSIMHU, PA3INYHBIMU 3pUTEIbHBIMH UIUTIO3HU-
sMu. OJJHaKO OH CIIOCOOEH MPUCIIOCOOUTHCS K HUM M HAJIQJANTh aJeKBaTHBII Iporecc
CBOETO 3puTenbHOro BocmpusaTus. Ilocanka BnociencTsuu Ha JIyHy aMepHKaHCKOTO
KOCMHUYECKOT0 Kopabiast «ANoiuioH-11» noaTBepaniIa HallIl BBIBOIBI.

B stom roxny ucnonnsiercs 100 ner co nHs poxaenus Mapka annas, ['epos
Coserckoro Coro3a, JeTYHKA-UCIBITATENS, TOKTOpa TEXHWYECKHX HAyK, TpeHepa U
Metoaucta FO.A. T'arapuna. XodeTcss MOYTHTh MAMATH ATOTO 3aMEYaTeNIFHOTO Yelo-
BeKa M CKasaTh, YTO IPH BCEM yKa3aHHOM MHOTOO0Opa3Wi CBOMX KayeCTB OH emg XO-
POIIIO 3HAI U CaM JINYHO YCIICUTHO y4acTBOBAJ B Pa3pabOTKe HAYYHBIX MPOOIIEM aBHa-
LUOHHO-KOCMHUYECKON IICUXOJIOTHH.
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Cexnusn 5. KABUALIUA U BO31YXOIIJIABOBAHUE»

HEHPOCETEBBIE TEXHOJIOTUH B 3ATAYAX UCCJIENOBAHUSA
N IMPOTHO3UPOBAHUSA PA3BBUTHUSA CETH
BHYTPUPOCCUMCKUX MATUCTPAJIBHBIX ABUAJTMHUI
B.B. banamos, A.B. Cmuphos, T.O. LleliTiuna

[lpn pemeHMu psaa NPUKIAIAHBIX 3a]ad, CBSA3aHHBIX C IPOTHO3MPOBAHHEM
PBIHKAa MaruCTPAJIbHBIX U PETHOHAJBHBIX CaMOJIETOB, (JOPMUPOBAHUEM TPEOOBAHUI K
MEPCIIEKTHBHON I'PaKAaHCKON aBHAIIIOHHOW TEXHHKE, OLEHKOH 3((EeKTHBHOCTH HO-
BBIX aBHMAIIMOHHBIX TEXHOJOTWH, HEOOXOJMMO ONHMPAThCS Ha IIPOTHO3BI Pa3BUTHUS
aBHALMOHHBIX IEPEBO30K. B paboTe mpeanokeH HOBBIM MOAXOM K PEUICHHUIO 3aJadu
MPE/ICKa3aTeIbHOT0 MOCIUPOBAHUS PA3BUTHS CETH MAaruCTPalbHBIX aBHAJIMHUH, OC-
HOBaHHBI Ha HCIIOJIb30BAaHWM COBPEMEHHBIX MAaTEMAaTHYECKHX METOJOB, NPOrpaMM-
HBIX ¥ KOMIIBIOTEPHBIX CHCTEM, TaKMX KaK HEUETKOE MOJEIHUPOBAHHE, KJIACTEPHBIN
aHaJIM3, HeHPOCETEBbIE TEXHOJIOTHH.

B ocHOBe mpeanokeHHOro MOAXOoJa K PEIIeHHI0 3aJadyd IMPOTHO3MPOBAHUS
pa3BUTHUS CETH BHYTPHUPOCCHHWCKUX MarucTpalIbHBIX aBUAIMHHUN JIEKHUT THIIOTE3a O
TOM, YTO CYLIECTBYIOT YHUBEpCalbHbIEe (HE 3aBHUCAIINE SIBHO OT BPEMEHU U HE NPUBS-
3aHHBIE K KOHKPETHON Iape TopoJioB) MpaBuia («yCIOBHs CYIIECCTBOBAHH» aBHAJIHU-
Hun — YCA), omnpenensioniye CylecTBOBaHNE aBUAIMHUM WM €€ OTCYTCTBHE B 3a-
BHUCHUMOCTH OT XapaKTEePHOI'0 TOJIBKO JUIsl JaHHOM Mapbl FOPOJIOB, COYETAaHUS 3HAUYCHUN
OTPAaHWYIEHHOTO KOJIMYECTBA M3MEPSAEMbIX mapameTpoB. IlokazaHa BO3MOXHOCThH CO-
3nanus mogenn YCA kak MH(OPMALMOHHONW MOJIENI Ha 0a3e MMEIONIUXCs CTaTUCTH-
YEeCKHX JIAaHHBIX O JBIDKCHWH BO3AYIIHBIX Cy/IOB Ha BHYTPHPOCCHHCKHX MarucTpaiib-
HBIX aBHIMHHSAX ¥ JAHHBIX O COIMAILHO-YKOHOMHYECKOM Pa3BUTHUH PETHOHOB CTpa-
HBl. OtpenieniéH cocTaB mapaMeTpoB nap ropojos. [lapameTpsl roposoB xapakTepu-
3YIOT BIHUSHHUE TPEX (AKTOPOB (TEHEPALMOHHBIX BO3MOXKHOCTEH, [1EJIEBOTO MMOTEHIINA-
Jla U BO3MOXHOCTEW TPaHCIOPTHOH MH(PACTPYKTYypHl OPOJOB) HA CYIIECTBOBAHHE
aBuayimHUM. [lokazaHO, YTO CYIIECTBOBAaHME aBHAJIMHHUU B paccMaTpUBaeMOil ceTH
OTIpeieNnaeTcs], TTaBHBIM 00pa3oM, IeJIeBBIM MOTEHIIMAIOM OJHOTO M3 TOPOJIOB B Mape.

Y4uuThIBasg KOJMYECTBO BXOIHBIX MEPEMEHHBIX MOJENeH, HeN3BECTHOCTh KOJH-
9YeCTBA U COJEPXKAHUSA MIPABUJI, ONPEEIAIOMNX CYIIECTBOBAHNE MIIM OTCYTCTBUE TPsI-
MOTO aBHAacOOOILICHUsI MEXAY ropoaamu, npu pazpadotke monenu YCA menecoo6-
pa3sHO NpUMEHATh HelpoceTeBble TexHonoruun. Mogens YCA peanusoBaHa B cpene
nporpammupoBanus MatlLab kak cucrema Heiipo-Heuérkoro BeiBoga Tuna ANFIS. B
KauyecTBE aJrOpUTMa HEYETKOTO BBIBOJA HCIOJb30Baics anroputM Takaru-CyrsHo
JUISL IIECTH BXOJHBIX M OJHOI BBIXOJHOH nepeMeHHbIX. OTOOp 311eMeHTOB 00ydaro-
mei BBIOOPKH MPOM3BOMWICS C IOMOIIBIO caMoOpraHm3yommuxcs kapr Koxonena.
[lomyuennas HelipoHHAs ceTh ABIseTCs peanusanueid mogemn YCA U npeaHa3HayeHa
JUIA TOIITOCPOYHOTO MPOTHO3MPOBAHUS PA3BUTHSA KOMMYHHKAIIMOHHOTO S/Ipa CETH
BHYTPUPOCCHICKUX MaruCTPalibHbIX aBHaNMHKUN. Ha aBHaNMHUM KOMMYHHUKAIIMOHHO-
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TO sipa MPUXOIUTCS OCHOBHAsI 4acTh 00bEMa aBHarnepeBo3ok. Ha pasButme koMmy-
HUKAIMOHHOTO S1pa HE OKa3bIBAIOT CYIIECTBEHHOTO BIIMSHUS «HEOCHOBHBIE» U CITy-
qaitaele pakTopsl. HeliponHas cetb Monenu Y CA MoxkeT ObITh J0OOydeHa Ha JOIO0JI-
HHUTEJBHBIX JaHHBIX JIPYTHX TOJOB.

Mogpems YCA Kak cucTeMa HEYETKOTO BBIBOJIa COCTOUT M3 6 HEUETKUX MPaBUIL.
IIpu uHTEepHpeTanuu NpeAnoCchUIOK MPaBUI UCIOIb30BAaHbl TUHIBUCTUYECKHUE 3HaYe-
HUsI (haKTOPOB (BO3MOKHOCTH TPAHCIIOPTHOM MHQPACTPYKTYpPHI Mapbl FOPOAOB, Lieje-
BOIl MOTEHIMAN IJIaBHOTO ropojia U FeHEepallMOHHbIE BO3MOXKHOCTU HETJIaBHOTO TOpo-
Jla B Hape), ONpeAeNsIONNX CyIIeCTBOBAaHHE aBUATHMHUHM. AJTOPUTM (OPMHUPOBAHHMS
HEeu€TKOro BhIBOJIAa TPEOYeT NMPHBJICUCHUE 3aKIIOUSHNH HECKONBKUX NpaBwi. B 3aBu-
CUMOCTH OT TOTO, MPEANOChUIKAM KaKoro MpaBWJia YAOBJIETBOPSIOT 3HAYECHHUS Napa-
METPOB Tapbl TOPOJIOB, OOLIMH BBIBOJ CUCTEMBI COOTBETCTBYET OJHOMY M3 6 CyXne-
HHUH O BO3MOXKHOCTH CYIECTBOBAHUS IPSIMOTO COOOIICHMSI MEXIY JaHHBIMH TOpOJa-
MH.

IMpennoxeHa MeTOAMKa MPOTHO3MPOBAHUS PA3BUTHS CETH BHYTPHPOCCHHCKHX
MaTrHUCTPANTbHBIX aBUATMHUNA HA OCHOBe pa3padoTtanHoit Moxenn YCA. C 1ensio omneH-
KM BO3MOJKHOCTEH nocTpoeHHoH Moaenu YCA OCyIIecTBICHO IPOTHO3UPOBAaHUE pas3-
BUTHSI CETH BHYTPUPOCCHMCKMX MarucTpajibHbIX aBHanuHuil k 2020 roxy Ha OCHOBE
COLMAJIBHO-DKOHOMHYECKUX U JeMorpadMueckux MpOrHO30B pa3Butusi crpaHbl. Co-
IJIACHO C/ETaHHBIM ITPOTHO3aM PACIIMPEHUE CeTH OyJeT MPOUCXOAUTH B OCHOBHOM 32
CY€T yBEIHUEHHs KOHIICHTPALMK HOBBIX aBHAJMHUK B TOPOAAX C BBHICOKUM YPOBHEM
L[EJIEBOTO MTOTEHIINAIA.

MCINOJb30BAHUE YU CJIEHHBIX METOJIOB JIJISI PACYETA
ADPOANHAMMUNYECKUX XAPAKTEPUCTHUK «<KOCMOIIJIAHA»
J.H. Jlobanos, A.I'. Tonopkos

OOBEKTOM HCCIEeIOBAaHUS SBISIETCS «KOCMOIUIAH», KOTOPBI OTHOCHUTCS K
OECIMIIOTHBIM JIETATENbHBIM allapaTaM CaMOJIETHOTO THIA, MPEAHA3HAUYEHHOTO I
moysiéta B YyCIHOBHSX 3eMHOW aTmocheprl. B monHo#t obmactm ans crabuinszanuu
amnmapara pacroyIoKeHbl OIepeHHsI B IBYX B3aHMHO MEPIEHIUKYIIIPHBIX IIOCKOCTSX.
B JTAaHHOM HCCIIeIOBaHUH paccMaTpHBalOTCs pa3IuyHbIe BapHaHTHI
a’POMHAMUYECKOH KOMIIOHOBKH  «KOCMOIITaHa». (OCHOBHBIE XapaKTEPHUCTHUKU
anrapara:

— pa3mepsl: pa3max Kpbuia 2180 mm, amuna 2000 mm;

— muametp drozemsxa 160 Mm;

— Macca 0e3 ToJIe3HOH Harpys3ku 2,5 Kr.

[Tone3nas Harpyska MOXKET INpeICTaBIsTH c000i (oTokamepy Uit ChEMKH
MOJICTHJIAIONIEH MOBEPXHOCTH 3eMJIH, TeJecKoI Ui poTorpadupoBaHus yaaleHHbBIX
KOCMHYECKHX  OOBEKTOB, MHUHH-TA0OpPATOPUIO Ui  IHPOBEACHUS  HAYYHBIX
9KCIEPUMEHTOB.

Pacuérel o ompenesneHnio adpoANHAMHYECKUX XapaKTEPHCTUK HPOBOIMINCH
UIa ciydas Habopa BBICOTBI «KOCMOIDIaHa». B paboTe mpencTaBieHBI Pe3yiIbTaThl
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MaTeMaTHYECKOTO (YHCICHHOTO) MOJCTUPOBAHUSA W AHATUTHYECKHX PAaCUYETOB IS
JIO3BYKOBOTO M CBEPX3BYKOBOTO OOTEKAaHHS «KOCMOIUIaHa». PacyéThl BEHIIONHEHH B
nporpamMmHubIX cpenax SolidWorks (FloSimulation) 1 ANSYS CFX. IlonyueHHsie
pe3ynbTaTel CPaBHUBAIOTCA C pe3ylbTaTaMH, KOTOpbIE OBUIM TONYYeHBI TpHU
KJIACCHYIECKOM (aHAJTUTHYECKOM) pacuéTe.

AHanuTHueckuid  pacy€T  BBIMNOJHSUICS MO  MPUHUUIY  pacwICHEHUs
JIETaTeJIbHOTO ammnapara Ha W30JMPOBAaHHBIE 3JE€MEHTHl. B COOTBETCTBHM C 3TUM
«KOCMOIUIaH», KOTOPBIH IpEeACTaBisieT CO00H KOMOMHALMIO KOpITyca C KPBUIOM M
omepeHreM, ObUT 3aMEHEH pacyéTHOW CXEeMO#l, B KOTOpPOHM OBUIM BBIIACICHBI
CIEIYIOIINE JJIEMEHTBL: H30JIUPOBAHHOE KPBUIO, HU30JHUPOBAHHOE ONEpPEHUE WU
U30JIUPOBaHHBIN KOpITyC.

Pacuérnas obmacts mpu moxenupoBanuu B ANSYS CFX mpexacraBmser co0oi
mumHap: 1,5 M B mumamerpe u 3,2 M B mHY. [lanHas pacuérHas oO0NacTh
COOTBETCTBYET CIIydal0 CIIOKEHHBIX KPBUIBEB BJAONE (ro3elspka. Pacu€rHas ceTka
cocrout u3 2700115 TeTparoHanIbHBIX 3JIEMEHTOB C ANHHOI pébep B Anama3oHe OT 1
MM 10 100 mm.

B xone mnpoBenéHHbIX pacuéroB Oblla BbIOpaHa —a’poJMHAMUYECKas
KOMIIOHOBKAa  «KOCMOILJIaHa», KOTOpas HaWIydlIUM o0pa3oM YAOBJIETBOPSET
MpeIbABIsAEMbIM TPEOOBAHUSAM M XapaKTEPUCTHUKAM II0 NPOYHOCTH M HAIEKHOCTH
JIeTaTeJILHOTO amIapara.

PesynpTaTthl HccleAOBaHMM IOKA3bIBAIOT, YTO HMEIOTCA PACXOXKICHHUS B
3HadeHnsIX Cy u Cy mpH YMCIEHHOM MOJIETMPOBAHUU U aHAMTHYECKOM pacyéTe, 3TO
00BICHSIETCS, B IEPBYIO OYEpE.lb, OTCYTCTBHUEM YUETA B MIPOBEACHHOM aHATHTHICCKOM
pacué€Te B3aWMOJCHCTBHS SJIEMEHTOB TOJIOBHOM YacTH — oOTeKkaTens (Qro3emska,
KpBUTa U ONICPCHHUS.

Pabora mpoBoamTcs B paMKax TIpoOeKTa pPaKeTOMOJEIBHOTO  Kiry0a
Momnoaexxnoro kocmuyeckoro nenrpa MI'TY um. H.3. baymana.

MATEMATHUYECKOE MOAEJIUPOBAHUE KOJEBAHUM
IINIOXOOBTEKAEMBbIX KOHCTPYKI.II/IFI B BO3AYIIHOM IMOTOKE
B.B. OBunHHHNKOB

Pabota mocBsieHa aHaIM3y NUHAMUKHA KOJEOAHUH TI0X000TEKaeMbIX HHKE-
HEPHBIX KOHCTPYKIMH B OTPHIBHOM ITOTOKe ra3a. Croia OTHOCSATCS KOJICOaHHUs TaKMX
COOpYKEHHH, KaK BbICOKHE (DaOpHUHbIE TPYOBI, MOCTBI, a TaKXe SBJICHUS THIA rajlo-
MUPOBAaHUsS NPOBOJOB JIMHUI 3nekTponepenad. IIpeanaraemble METOAMKH MOTYT HC-
MOJIB30BAThCSl TAaKXKe JUIl KadeCTBEHHOTO MCCIIEAOBAHUS a’3poyNpyrux KojebGaHuit
3JIEMEHTOB KOHCTPYKIWI HEKOTOPBIX JIETATEIbHBIX almapaToB (HampuUMep, KpbUIbS
CaMoJIETOB CHeLUalIbHON cxeMbl Thmna F-117, kopiryca ®ecTKux quprka0eit).

Jlo HacTosmIero BpeMeHHU AWHAMHKa TaKWX CHCTEM HCCIenoBajach JTHOO JKcC-
MEePUMEHTATBHBIMA METOJIaMH, JINOO ¢ TMPUMEHEHHEM HOJTYIMIHPHIECKIX METOIUK.
XoTs Ha OCHOBE OOMIMPHBIX 3KCIIEPUMEHTAJIBHBIX HMCCIECJOBAHUN 32 MHOTHE TOJBI
OBUTH HaKOIUICHB! OOIIMPHBIE SKCIEPUMEHTAIBHBIE JaHHBIE 00 a’3pOAMHAMHYECKHX
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XapaKTePUCTHKAX IIOX000TEKaeMBIX TeJl, COXPAHIETCs] HEOOXOIMMOCTh B OTEPAaTHB-
HOM pacu€éTHON METOAMKE MCCIEIOBaHUS WX KOJICOaHW B IMOTOKE rasa, Tak Kak pas-
BUTHE TEXHOJOIMU CTPOUTEILCTBA ONEPEkKAET BO3MOKHOCTH MATEMAaTUUIECKOIO MOJIE-
mrpoBaHus. BecbMa aktyanpHas 3agada OOpeObI ¢ KoJIeOaHMSIMA M Pa3paboTKH a’po-
IUHAMAYECKHUX CIIOCOOOB YIIPaBIICHHUS MMU B HACTOSIINN MOMEHT pemaeTcs MCKITIO-
YUTEJIBHO HA OCHOBE TPYOHOI'O AKCIIEPUMEHTA.

B nanHO# paboTe moka3aHoO, Kak Ha OCHOBE CHHTE3a YHCJICHHBIX METOJOB He-
JIMHEHHOW a’pOJMHAMMKH M OAJIOYHOM CXeMaTH3allMM YIPYTHX CBOMCTB CHCTEMBI I10-
CTPOUTh MaTEMaTUYECKYI0 MOJEINb I ONEepPaTUBHOIO aHaJIM3a adpoyNnpyroi ycroii-
YMBOCTH M KOJEe0aHUI B MOTOKE raza yIUIMHEHHOTO Tejla C MPOU3BOJIBHBIM NpoduiemM
MOTIEPEYHOT 0 CEYEHUSI.

PaccmatpuBatotcs kosnebanus ymimHeHHoH ([0>[0) KOHCTpYKIMH C Ioneped-
HbIM CEYEHUEM B BHUJE NPOU3BOJBLHOTO MHOTOYIOJbHHKA B IOTOKE HACAIBHOW He-
CKUMAaEeMOHN >KHIKOCTH. MecTa OTphIBa NMOTOKA JIOKAIM30BaHbl Ha OCTPBIX KPOMKaX.
VYnpyras cucrema mpeACTaBIsAeTCS B BHAE OAlKA C paclpelelIéHHBIMU 1Mo e€ IITHHE
Maccoil M JKECTKOCTHIO. YUHUTHIBAIOTCA KPYTWIBHBIE KOJEOAHWS W TMOCTYIMATEeIbHBIC
KOJICOaHUS B TUIOCKOCTH HaMMEHBIIEH KECTKOCTH, BCIIEICTBUE OONBIIOTO YATMHEHUS
KOHCTPYKLMH HPUHATHI a3poJUHAMHUYECKas T'MIIOTe3a IUIOCKUX CEYEHUH M TMIOTe3a
KBa3UCTAI[MIOHAPHOCTH HEJIMHEHHBIX a’pOJMHAMUYECKUX XapaKTEPHCTUK, KOTOpHIE
OTIPEEISUTHCH JITsE NPO(UIIS KOHCTPYKIMHU 3apaHee METOI0M JAMCKPETHBIX BUXPEH.

XapaKkTepUCTUKHU KOJIEOAHUN OMPENesIFOTCS MyTéM YUCICHHOTO SKCIEPUMEH-
Ta, MOKa3aHO MPUMEHEHHUE pa3pabOTaHHONH METOUKH JJIsi OOPHOBI C HEKETaTeIbHBIMU
a’pOYNpPYTUMH KOJIEOAHHUSMH 3JEMEHTa KOHCTPYKIHMH IIyTeM H3MEHEHHUS! YCJIOBHMH
0O0TeKaHMS.

MATEMATHYECKOE MOJEJINPOBAHUE KAYEHUS TIHEBMATHUKA
IO B3JIETHO—IIOCAI[O‘IHOI71 IMOJIOCE PA3JIMYHOM TIPOYHOCTHU
H.b. bextuna

Baxueiimeir mpoOieMoit, cTosmei nepen rpakIaHCKOW aBualeil B o0nacTu
obecrieueHns: 6E30MAaCHOCTH TOJNETOB, SIBJISETCS MPOOIeMa BbIKATHIBAHUS BO3/IYIIHBIX
cynoB (BC) 3a rpanuiis! B3€THO-oca049HOM nojockl (BIIIT).

MateMaTHuecKOoe MOJIEIIMPOBAaHUE MO3BOJISIET HCCIENOBaTh B3aMMOJEHCTBHE
nHeBMatuka BC c moxpeituem BIIIT pa3HO#l MPOYHOCTH M COCTOSHUS, MPHU 3TOM
HEOOXOIMMO paccMaTpUBaTh CHCTEMY «IHEBMAaTWK — MokpeiTue BIIII». C Toukn
3peHHs CTPOUTENBHON MEXaHUKU M3BECTHO, YTO MOKPBITUS a3pOJPOMOB MPEACTABIIS-
10T c000If MHOTOCJIOMHBIE CHCTEMBI M3 CIIOEB Pa3HOH 'KECTKOCTH, JIeXKAIINX HA YIpY-
TOU30TPOITHOM HOJYHNPOCTPAHCTBE — TPYHTOBOM MaccuBe. llepemadya naBieHwus,
0CaJKa U CXKaTUe OTJCNIBHBIX CIIOEB MHOTOCJIOMHBIX CUCTEM 3aBHUCAT OT TONILIUHBI OT-
JIENBHBIX CIIOEB TOKPBITHS, COOTHOILCHUSI UX MOAYJIEH YIPYroCTH M KO3 PHIIEHTOB
ITyaccona, a Tak)e BO3MOKHOCTH CMEILICHHUS CJIOS T10 CJIOKO B Tporiecce aedopmanui.

JIJ1st HEOTHOPOHBIX HEJIMHEHWHO NedOpMUPYEMBIX MATEPHANIOB €IE He Haiie-
HO TEOPETHYECKHX PEIICHHH, MO3BOJIOMNX C BBICOKOW TOYHOCTBIO PACCUHTATh
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HaIpsKEHUs, Tepealoinecs Ha TpyHTOBOe ocHOBaHuE. [10aToMy ¢ HeKoTOpoil Homeit
YCJIOBHOCTH IPH pacu€rax MOKPBITHH HCXOAST M3 3aKOHOMEPHOCTEH pacipeaesieHus
HaNpsHKEHUH B MHOTOCIIOMHBIX CHCTeMaxX, pa3padOTaHHBIX B TEOPHUH YIPYTOCTH.

[IprMEeHNMOCTD 3THX CXeM K MOKPHITHUSAM O0OOCHOBBIBACTCSA TEM, UTO TPH Ma-
JBIX TPOTHOax OHM AeHOPMHUPYIOTCA KaK JIMHEHHO NeQopMHpyeMble MaTephaisl. B
CBSI3H CO CIIOXKHOCTBIO 3a/1a4¥ Pa3padOTaHbl PELICHUs JIUIIb JJIsI HEKOTOPBIX YaCTHBIX
ciydaeB. TpyZHOCTh 3aJaud BO3pacTaeT C YBEJIMYEHUEM YHCIAa PacCMAaTPUBAEMBIX
CJIOEB, IOATOMY OOJIBIIMHCTBO PELIEHHH OTHOCSTCS K JIBYXCIOWHBIM CHCTEMaM, y KO-
TOPBIX BEPXHUI CIIOH UMeeT OOJBIIMKA MOIYJb YIPYIOCTH, YeM IOJCTUIIAIOIIEE €T
YIPYTOU30TPONHOE MOIYIPOCTPAHCTBO.

ODU3NUECKYIO CYLUTHOCTh MOSABICHUS AONOIHUTEIBHOTO CONPOTHUBICHMS Kade-
HHUIO KOJIEca OT CJIOS KHUIKOTO TPYHTa, BOIBI MJIH HEYIDIOTHEHHOTO CHETa (CBEXKEBBI-
MIABIIIETO FUTH OTTASBIIETO) MOXHO CUMTATh HASHTHIHON. UTOOBI KOJIECO TIPU HATTMIUH
TAKOTO CJIOS IPOBEPHYIOCH, HEOOXOANMO IOMOJIHHUTENEHO MPEONONIETh CHIIBI OT CMS-
THSI AUHAMHIYECKOTO CJOs, a TaKXKE CHIIBI OT CONPOTHBIICHUS MPU MPOCKAIB3BIBAHUN
KoJleca B ciioe. B mokimane paccMaTpuBaeTcs: KaueHHE Kolieca 1o TBEPAOMY OCHOBA-
HUIO CO CJIOEM KUAKOI'O Ir'pyHTa, BOJAbI WJINW HEYIIJIOTHEHHOT'O CHETra pasnnqﬂoﬁ nmpo4-
HOCTH, BBIHOCATCS Ha 06cy>1<L[eH1/1e MAaTEMATHUYCCKUEC MOJACIM JUHAMHUKHU JIBUKCHUS
BC na npo6ere no mokpeituto BIIIT B ClIOKHBIX METEOYCIOBHIX HA OCHOBE CUCTEMBI
MaTeMaTHUYeCKOT0 MOJICIMPOBAHUS IUHAMUKHY MOJETa leTaTesbHoro annapara (CMM
JIA JII1), coznanHOlM Ha Kadenpe a’poAMHAMUKH, KOHCTPYKIHMH U MPOYHOCTH JieTa-
TCJIbHBIX aIlllapaToB.

MateMaTHdecKoe MOJCIUPOBAHNE COCTABIAIONINX JONOJHUTENBHBIX CHII,
MPEISATCTBYIOMNX KAa4eHUIO KOJIeca, MO3BOJISCT BEINONHATh TEOPETUIECKHE PACUETHI
JUTMHBI pa30era ¥ MPUBOJUTH IOJTydCHHBIC SKCIIEPUMCHTANBHBIC WIH pacuéTHRIC Be-
JUYUHBI UIMHEL pa30era K pa3lMdHbIM MapaMeTpaM, XapaKTePH3YIOLINM COCTOSHUE
BIIII: mpoYHOCTH M TUIOTHOCTH TPYHTA (CHETa), TONIINHY CJIOSI CHera (BOJBI ITH CIIs-
KOTH), pa3MepoB Kojieca (BHEIIHUH AHaMeTp, IIUPUHA KOJeca), a TaKkkKe K Pa3InIHOMN
ckopoctu nBrxeHus BC.

COCTOSHHME U TEHJAEHIINU PA3ZBUTHUA
JETATEJIBHBIX AIIITAPATOB C JIEKTPUYECKUMHA
N I'MBPUIHBIMHA CHJIOBBIMH YCTAHOBKAMMU
B.H. Tutopenko

BrInonHeH aHanu3 cocTOSHUS U TEHACHIMH Pa3BUTHS JIETaTEJIBHBIX allapaToB

(JIA) — KOMMepYECKHX, JIETKUX MUIOTHPYEMBIX, a3POCTaTHUECKUX, OECIIMIOTHBIX — C
anektpuueckumMu (OCY) u rubpuansiMu cuitoBbiMu ycranoBkamu (I'CY). Pacecmotpe-
HBI 3apyOexHble nporpammsl 1o coszganuio JIA ¢ OCY u I'CY: mporpammsr CIHA
NASA FAP (Fundamental Aeronautics Program) u ¢pupmer Boeing SUGAR (Subsonic
Ultra Green Aircraft Research); EBpomneiickue ucciemnoBaTeabCKie IpOrpaMMbl KOH-
nepua EADS u HUII DRL; nanponansasie nporpammsl KHP, SImonuu, FOxHo# Ko-
pen. KoHe4HO 1enpio 3TUX MpOTpaMM SIBISETCS pa3paboTKa KOHIEIIUK caMoJjieTa
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nokonieHnss N+3 ¢ IIeJIeBBIMU TOKa3aTeNsAMH, ONPEICIIIONINMU COKPAIIEHNUE YPOBHS
nryma Ha 71 genmOen, 75-pOIEHTHOE COKpaIeHUE BEIOPOCOB OkucioB azota NOy u
70-TpoLIeHTHOE CHM)KEHUE PAcXo/a TOILIHBA.

Hemnsto mporpammbl SUGAR SBISIOTCS MCCIIEIOBaHHUS KOHIICTIIIUN CaMoJIeTa
SUGAR Volt, ocHOBaHHO#f Ha MCIIONB30BAHUN SHEPTHH TOIUIMBHBIX OaTapeil M yriie-
BOJIOPOJIHOTO TOILIMBA, U MHTErPAIlMM KOMIIOHOBKH M 3Heprerudeckoil cuctemsr CY
(anexTponBurarens+razosas Typouna). ®upma Boeing B pamkax nporpammsr DARPA
Vulture Il paspaGorana camonersi—neMoHCTpaTopsl Texuomoruit — JIA Fuel Cell
Demonstrator ¢ 3CY u Beicotasiit BJIA Solar Eagle ¢ TCY na conneuHbIx Garapesx u
pereHepaTHBHBIX TOIUTMBHBIX OaTapesix.

Espomnetickue uccnenoanus no JIA ¢ 3CY u I'CY mpoBoAsTCcs KOHLEPHOM
EADS u HUII DRL. Konnenmust camonera E-Thrust ¢ T'CY konuepua EADS ocHo-
BaHa Ha HCIIOJIb30BAaHUU SHEPTUH TOIUIUBHBIX OaTrapei W yrieBOAOPOJHOTO TOILTHBA.
Konmemnms pernoHaipHOTO caMolieTa ¢ HylieBoii smuccuet Volt Air kornmiepaa EADS
OpHEHTHPOBAaHA Ha WCIOJB30BaHUE DHEPTHH TOIUTMBHBIX Oatapeir. Konmepa EADS
pa3paboTall caMoJIeTHl AeMOHCTpaTophl TexHodoruii: camoner Cri-Cri ¢ OCY; camo-
net E-Fan ¢ OCY ¢ BUHTO-BEHTWJIATOPHBIM JBIDKUTEIEM, a TAKXKE MPOBOAUT HCCIIE-
JIOBAaHMS 10 TIPUMEHEHHIO TOIUIMBHBIX OaTapei B cocraBe BcromorarenbHbIX CY ca-
MOJIETA U 3JIEKTPOIIPUBOAA KOJIEC IIIACCH.

AHanu3 COCTOSHHUS M TEHICHUMH Ppa3BUTHS HU3KOBBICOTHBIX M BBICOTHBIX
a’pPOCTAaTHUYECKUX JIeTaTeNbHbIX annapaToB (AJIA) moxkasai, uto OCY u I'CY saBusoT-
Csl IEpCTIIEKTUBHBIMU CHJIOBBIMH YCTaHOBKaMH AJIs 3Toro kiacca JIA. HU3KOBBICOTHBIE
AJIA ¢ OCY B HacTosIIee BpeMsl BBIITYCKAIOTCS CEPUMHO ISl BUICOCHEMOK MacCOBBIX
MEPOIPUATUIM U PEKIAMHBIX MOJETOB BHYTpU U BHE nomeuieHuil. BeicotHbie AJIA
HCCIIEYIOTCS B AMANa30HaX XapaKTEPUCTUK: Macchl none3Hou Harpysku 30+2000 kre,
BbICOTHI nosieta 18+30 kM, npoospkuTensHOCTH nojeTa oT 30 aHel 10 5 jer.

AHanu3 neTHo-TexHuueckux xapakrepuctuk JIA ¢ OCY u I'CY nokasai, uro
KJIFOYEBOHM XapaKTEepHUCTUKON CHIIOBOHM YCTaHOBKH SIBISETCS yIEIbHAs YSHEPrOEMKOCTh
OOpPTOBOTO aKKyMYJATOpA, KOTOpas SBISIETCS OJHMM U3 OCHOBHBIX IapaMeTpoB,
onpenemnsronmx o6muk JIA. IloBbplmieHMe yneNbHOM 3HEProeMKOCTH HCTOYHHUKOB
SHEPTUH MOXET OBITh JOCTHTHYTO B Pe3yJIbTaTe Pa3BUTHS TEXHOJOTHH; MOSBICHUA
HCTOYHHMKOB Ha HOBBIX (PU3MKO-XMMHUUYECKHX TPHUHIUIIAX; PA3BUTUSI TEXHOJIOTHH T'H-
OpHUIHBIX aBTOMOOMIICH, MOOMIIBHBIX CPEACTB CBA3M U BBHIUMCINTEIFHON TEXHUKH, T.€.
CErMEHTOB YKOHOMHKH, WHBECTHPYIONINX CPEICTBAa B pa3pabOTKy MCTOUYHHUKOB dHEp-
THH.

OueHka NpakTUYECKUX BO3MOXKHOCTEH cymecTBytomero napka JIA ¢ 9CY u
I'CY noxka3zeiBaer, 4to 3¢ (GeKTHBHOCTh MUHH- U MUKPO-BJIA ¢ OCY mo3BossieT obec-
NIeYNBATh Pa3Be/IbIBATENIbLHBIE ONEPalMd Ha YpOBHE 0aTalbOHHOTO 3BEHA. AKTHBHO
IMPOABUTrAIOTCA Ha PBIHKU JIETKHe 2+4-mecTHble nunotupyemsie JIA ¢ OCY u npo-
JIOJDKUTENIBHOCTBIO ToJieta A0 1.5 vacoB. Cpeau nerkux nuiotupyemsix JIA ¢ T'CY
(comneunas Oatapest + aKKyMyJISITOp) TEPCHEKTUBHBIMH SIBJISIOTCS MOTOILUIAHEPHI.
Brenpenne Ha kommepdecknx JIA TOMMBHBIX OaTtapei B COCTaBe BCIIOMOTATENBHON
CVY ¥ 37eKTpOIIPUBOIOB KOJIEC IIIACCH TO3BOIUT CHU3UTh Ha3€MHBIE PacX0 bl TOIUIHBA
JIA v TeM caMBIM YMEHBIINTH IKOJOTHYECKYIO HArpy3Ky Ha a3pOTOPTHI.
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AHanu3 nepcrnekTuB pacmmpenns npousBojactsa JIA ¢ OCY u I'CY mokasbiBa-
eT, uto Hambonpmuid poct JIA ¢ DCY HaOmomaeTcss B CEKTOpe MHUHHU OECITHIIOTHBIX
JIA. B P® B HacTosimee Bpems cepuitio npomuseaeHo 1200 en. BJIA ¢ 9CY mis cu-
JOBEIX U Tpakaanckux BenoMcTB. B CIIIA skcruryatupyrores coime ~4000 ex. MuHI
BJIA ¢ OCY npu cpegaerogoom npomspozactse ~3000 ex. [Iporaosupyercs, 4To Mu-
posoii peiHok MuHU BJIA k 2020 r. nocturset 6osee 0.5 MIpA. O IPU €KETOAHOM
20-mIpOLIEHTHOM pOCTE PHIHKa B BOGHHOM M TPaKJIAHCKOM CErMEHTax. Pe3ynbTarsl
aHaJM3a COCTOSHUS M TEHICHLMH Pa3BHTHs JICTATENbHBIX allllapaToB C JJIEKTpHYe-
CKUMH ¥ TUOPHTHBIMU CHJIIOBBIMHM YCTAHOBKAMH MOKa3aJH, 4TO:

—B BEIyIIUX aBHAIMOHHBIX CTpaHaX NPUHATHL M PEATM3YIOTCS Hay4dHO-
UCCIeI0BaTeIbCKUe NporpaMMsl 1o JIA ¢ 3eKTpUYeCKUME U THOPUAHBIMU CHIIOBBIMU
yCTaHOBKaMH,

— komMepueckne JIA ¢ 3MeKTpUIeCKIMU U THOPUAHBIMH CHJIOBBIMH yCTaHOB-
KaMH B TEPCIICKTHBE MO3BOJIIT COBEPUINTh KAYECTBCHHBIH CKAadOK B JICTHO-
TEXHUYECKNX U SKOJIOTMIECKUX XapaKTepucTHKax JIA;

—muHA BJIA ¢ 3meKkTpociiioBoif yCTaHOBKOW 3(QQEKTHBHBI U CEPHITHO BEIITYC-
KaroTcsi, BEICOTHBIE BJIA ¢ anekTpuyeckuMu ¥ rTHOPUAHBIMU CHIIOBBIMH YCTaHOBKAMHU
B MIEPCIEKTUBE MOTYT JIOCTHYb MPOJOJDKUTENBHOCTH ToJieTa oT 30 JHel 10 HeCKOJIb-
KUX JICT.

KOHUENIIAU BECIAJIOTHBIX CAMOJETHBIX
N ASPOCTATHYECKHUX JIETATEJIbHBIX AIIITAPATOB
BOJIBIIIOM MPOJTOIKATEJILHOCTH MOJIETA C PA3JIUYHBIMHU
TUIIAMHU BOPTOBBIX HCTOYHUKOB DHEPT N
B.H. Tutopenko

OmHuM U3 M[PUOPUTETHBIX HANpPABJIEHUH COBPEMEHHBIX HCCIEIOBaHUI
OcecrmmIOTHEIX  NeTarenbHBIX ammapatoB  (BJIA) HOBOTO TOKONEHHS —SBISACTCS
CYIIECTBEHHOE  YBEIWYEHHE MPOJOKUTEIFHOCTH TMoJieTa BBICOTHBIX  BJIA
aIPOCTATHYECKUX UM CAMONETHBIX CXeM — OT MecAlla J0 HECKOJIBbKUX JeT.
KputrdyeckuM 31€MEHTOM peannu3ali OOJBIION MpOXoKHUTENbHOCTH monéta BJIA
SIBIISIETCSI TUT OOPTOBBIX CTOYHUKOB SHEPTHUH.

[MpoBenénuplii aHamW3 TOKa3ajd, YTO Ha OOPTOBBIX XUMHYECKUX H
JNEKTPUYECKUX HMCTOYHHWKAX SHEPruH coBpeMeHHble BJIA crmocoOHBI coBepmiaTh
MOJIET  MPOJOJDKUTENBHOCTBIO — Topsiaka Mecsua. JlanpHelniee — yBelWYeHHE
MPOJOJLKUTENBHOCTH nosieta BJIA cTaHeT BO3MOMXHBIM TOJIBKO B Cllyyae MPUMEHEHUS
OOPTOBBIX HMCTOYHHKOB HAa COJIHCYHOW, SICPHON WM TUCTAHIIMOHHO MOIBOJHUMOI
SHEPrUuyu OT HA3€MHBIX, BO3AYIIHBIX WM KOCMUYECKUX UCTOUHUKOB.

UccnenoBanuss BJIA Ha colHEYHOM »SHEPruM TMOKa3ald HEBO3MOXHOCTh
peanu3anuy KpyrioroAWYHOTO Mojéra Haj OONbIIed JacThio Teppuropun Poccun B
cury e€ reorpaduieckoro mojoxeHns. Kak mokaszanwm mpoBenEHHBIE MCCIIEIOBAHNA,
OIHUM W3  TEPCIEKTUBHBIX  HampaBieHWd  pa3Butua  bBJIA  OGombmioit
MIPOIOJDKUTEIBHOCTH TIOJIETOB a9POCTATHUECKUX M CaMOJIETHBIX CXE€M, JICTAIOIINX B
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reorpaMuECKUX yCIOBHSIX Poccum, sBIsS€TCS HCHOIB30BaHME SACPHBIX OOPTOBBIX
HUCTOYHHUKOB DHEPTHH.

IIpoBenénnnie uccneaoBanus koHuenuu bJIA ¢ snepHbIMU CUIIOBBIMH yCTa-
HoBKam# (SICY) caMONETHRIX M a’3POCTATHUECKUX CXEM OIHPAINCHh HA PE3yJIbTaTHI
aHaJIM3a OTEYECTBEHHBIX U 3apyOEKHBIX HAYUIHO-HCCIEA0BATEIBCKIX PabOT Mo co3a-
HHIO CaMOJIETOB JIeMOHCTpaTopoB TexHojorui ¢ SICY 50-60-x r. XX Beka. B padote
UCTIOJIb30BAJINCH PE3YJIbTaThl COBPEMEHHBIX 3apyOeKHBIX MCCIICIOBAHUI CaMOIETHBIX
n aspocrarnueckux BJIA ¢ SICY, pa3pabaTbiBaeMbIX B paMKax IPOrpaMM IO HCCIIE10-
BaHUIO Mapca, Benepsl, Tutana. B paMmkax NpoBEeIEHHBIX UCCIEI0BAaHUNM UCIONIb30-
BaJMCh XapakTepUcTUKU cymecTByromux SACY kocMuueckux JeTaTeNbHBIX ammapa-
TOB C M30TONHBIMU U SACPHBIMH MCTOUYHHKAMM SHEPIMH U UMEIOIUX BBICOKUH ypo-
BEHb TEXHOJIOTHYECKOI FOTOBHOCTH.

B pesynpraTte mccnenoBaHmii ObUT TPOBEAEH aHAIHM3 JETHO-TEXHHYECKHX Xa-
pakTepuCTHK u Cc(HOPMHUPOBAHBI OOJIMKHA a’pOCTATHUECKHMX W camoieTHBIX BJIA ¢
ACY. IpuBenén anamu3 xapaxrepuctuk camonétHeix BJIA ¢ SICY u BJIA, pa3paba-
TEIBaeMoro 1o nporpamme Vulture II, BJIA Orion ¢pupmer Aurora Flight Science’s, ¢
CHJIOBOI yCTaHOBKOW Ha xwuaxoMm Bojopoae u BJIA Solar Eagle ¢pupmbr Boeing ¢ cu-
JIOBOW yCTaHOBKOH Ha COJIHEYHOM 3Hepruu. JlaH aHanu3 pe3ynbTaToB IIPEIBApPUTEIIb-
HBIX MapaMeTPUYECKUX uccieoBanuil aupmxkadns ¢ SICY, npuBeneHbl CpaBHUTEIb-
HBIE XapaKTepUCTUKH nuprxadist ¢ SICY ¢ nupnxabisiMy, UCTIONb3YIOIIUMHE COJTHEY-
nyto sHepruro: BEPKYT HL ¢upmbr PocAepoCucremsr (Poccust) 1 HAA ¢dupmbl
Lockheed Martin.

noaxoabl K @OPMHUPOBAHUIO OBJINKA
KOMBUHHUPOBAHHOTI'O JIETATEJBHOT'O AIIITAPATA
JIJIsI BOEHHO-TPAHCIIOPTHOM ABUAIIMA
E.}O. I'puiiuna

Kak moka3pIBaeT OIBIT BOSHHBIX KOH(DIMKTOB MMOCIEIHUX JIET, TPOBEACHUE BO-
EHHBIX Oomepariii 1 00EBBIX JEHCTBUI OTIAMYAETCS HIMPOKUM Pa3MaxoM, BHICOKOH AH-
HAaMHYHOCTBIO M PEIINTENIFHOCTRIO Ienieil. Takas TeHaeHIus Heu30exHo Oyner ycu-
JIMBAThCS, YTO TPeOyeT COo3AaHKs COOTBETCTBYIOUIMX YCJIOBHH M CpelcTB. B maHHBIX
YCIIOBHSAX PE3KO BO3pacTaeT 3HaUYCHHE MOOMIBHOCTH BOICK, UTO 00OeCIeunBaeTCs MpH
MIOMOIIM BO3AYUIHBIX MepeBo30K. CerogHs AaHHas 3ajadya peuiaercs NpUMEHEHHEM
€aMOJIETOB BOCHHO-TPAHCIIOPTHON aBUALUH.

OmHMM W3 HanpaBiIeHWH peIIeHHs 3a/laud IMOBBIIICHUS MOOMIBHOCTH OTede-
cTBeHHBIX BoopykeHHBIX CHII MOXET SIBUTHCS CO37[aHUE M MCIIOJIb30BaHNE KOMOWHU-
poBaHHBIX JieTaTenbHbIX anmnapatoB (KJIA) Ha 6aze nupmxadiieit 1 caMonéToB BepTH-
KaJIbHOTO B3JeTa U nocaaku. OcoOblil nHTEepec npeacraisiior KJIA, y KOTOpBIX KOH-
CTPYKTHBHO COEIMHEHBI BOCIMHO KECTKAst 000J09Ka TUPHKAOIIA, HeCymee KPbUIo U
cunoBas yctaHoBka. OcHOBHBIMH jgocTonHcTBaMu KJIA sBnsitorcs Ooubinasi Tpy30-
MOABEMHOCTD, TOUSUHBIHA B3JET U MOCAJIKA, YTO HE TPEOYET JOPOTOCTOSIINX B3IETHO-
nocafgouHbIx nonoc (BIIIT) 6oxpmmmx pazMepos.
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KJIA wmcmomb3yeT M a’pocTaTHYECKYIO CHIIy OOOJIOUKH, W HECYIIHe CBOICTBa
KpbUIa, U TATY CHJIOBOM yCTAHOBKH. B 3TOM cityuae aspocTaTideckas cuia IUprKaos
OyzmeT HECTH HE TOJIE3HYIO HAarpy3Ky, a Maccy Kpblla M 4acTh MacChl CHJIOBOH yCTa-
HOBKH, Macca KOTOPBIX paBHAa Macce MOJIE3HON Harpy3KH.

Takum o6pazom, KJTA sBmseTcst THOPHIOM caMoNETa BEPTUKAIBHOTO B3JIETA U
MOCAJIKU U TUPH>Ka0IIsl, Hrparoliero pojb Hecymiero ¢rozemspka. Ha pexxumax B3néra
U TIOCAJKU MOJIE3HYIO0 HATPY3Ky U TOIUIMBO MOJAHUMAET BEpTHKAIbHAs COCTaBJIAIONIAs
CHUJIBI TSTU AABUTATEJIEH, a B MOJETE X MOITHOCTBIO HECET KPBLIO.

B paGore Ha ocHOBe MeTon0B (opMHUpoBaHHs 00JMKa, pa3pabOTaHHBIX B
BBHUA um. H.E. XKykosckoro u MAU, noka3aHo, Kak 1o TpeOyeMbIM 3HAUYCHUSIM T1a-
paMeTpoB 00JMKa MPOBOAUTCS aHAIHM3 PAllMOHANBHBIX TAaKTHMKO-TEXHHUYECKHX Xapak-
tepuctuk KJIA. ITpuBomsTCs pe3ynapTaThl UCCIENOBAaHUM IO BIMSHHUIO NApaMeTpOB
o0mmka KJIA Ha ero mpoeKTHEIE TapaMeTpHI.

K BOITPOCY TAPMOHU3ALIUA HOPM JETHON rogHoCT!
OTEYECTBEHHOMU U 3APYBEXKHOU ABUAIIMOHHOU TEXHUKHA
H.B. bynnakosa

HecmoTtps Ha To, yTO HOpMBI NETHOM rogHocTH B Poccun, Espone u CIIIA 6a-
3upyrorcs Ha TpeboBaHusax MKAO, npu OnmkaiiieM pacCMOTPEHHH OTEUECTBEHHBIE
HOpMBI NETHOHN TonHocTH All-23 oTnnuaroTcs oT aHanorndHelx denepanbHbBIX aBHa-
uoHHbIX mpaBui CIIIA (FAR-23) u TpeboBanuii o ceprudukaimu EBponeiickoro
areHTCTBA aBHALIMOHHOM Oe3omacHocTH (CS-23).

C 1990 r. Hagamuch pabOTHI MO TAPMOHU3AINN OTEUECTBEHHBIX HOPM JIETHOM
TOJTHOCTH — aBHAaNMOHHBIX mpaBmi (AIl) — c amamormuneiMu cucremamu CIIA u
o0wrenmmHEHHON EBporbl. LlensiMu rapMOHH3AINH SIBISIOTCS:

— TIOBBIIIICHAE YPOBHS 0€30TTaCHOCTH ITOJIETOB BO3AYIIHBIX CY/IOB;

— o0JIerdyeHne IKCTIOPTa OTCUCCTBCHHON aBHATCXHUKHU M oOecrieueHrne e KOH-
KYpEHTOCTIOCOOHOCTH Ha MEXAYHAPOTHOM PBIHKE;

— YIIpOIEeHHE MPU3HAHUS OTEUECTBEHHBIX HOPM 3a pPyOeskoM;

— Pa3BUTHE MEXIYHAPOJHOTO COTPYIHHUYECTBA B 00JACTH HOPMHUPOBAHUS JIET-
HOW TOTHOCTH ¥ CEPTUPHUKAIMY aBHAIIMOHHON TEXHUKH.

K HacrosimeMy BpeMeHu chopmupoBaHa oTeuecTBeHHas cucrema All, makcu-
ManbHO rapMoHu3upoBanHas ¢ FAR-23 u CS-23. Ho maxe ¢ yu€rom storo dakra pas-
JIMYUS B CYIMIECTBYIOMINX HOPMaX UMEIOTCSI.

PaccmarpuBatotcs ciiefyronne BOnpochl:

— pasmuuus o pasgenam mexay All-23 u CS-23, FAR-23;

— pa3mu4us B METOJIOJIOTHH TIPU MPOBEICHUH COOTBETCTBYIOIINX CEPTHU(DUKA-
[IUOHHBIX UCTIBITAHUN;

— OpraHu3alroHHbIe BOTPockl rapmonun3amuu All-23 u CS-23, FAR-23.
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MEPCHEKTHUBBI PA3BBUTHUA TPAHCIIOPTHON ABUAITAH
A.l'. ApyTioHOB

B Hacrosmee BpeMs MHpOBas aBHALMOHHAS MPOMBIIUICHHOCTh HCIIBITHIBACT
IepHUInT B paMIoBBIX Tpy30BeIX camonérax (PT'C). Mcxons u3 3T0oro, mosBUIIach 1mo-
TpeOHOCTh TPOBEACHHS aHAIN3a TCOMETPUIECKUX XAPAKTEPUCTUK TPY30BBIX KaOWH
PI'C u BbIABIICHHSI XapaKTEPHBIX B3aHMMOCBS3EH MEXTy OCHOBHBIMH adpOJHHAMUYE-
CKUMH ¥ 9KCILTyaTallHOHHO-TEXHUYECKUMH XapaKTePUCTUKAMU CaMOJIETa.

AHaiM3 TeOMETPUYECKHX XapaKTepUCTUK rpy30BbIX kadbud PI'C u ux rpyso-
NOJBEMHOCTH TPOBENEH HA OCHOBAHMHU JAHHBIX 1O CaMoJETaM, W3TOTOBJICHHBIM U
SKCILTYaTUPYIOLIMMCS B Iiepuos ¢ 50-X rogoB MO HacTosIIee BpeMs, a TaKkXkKe Mo nuMe-
tomuMes HoBbIM npoektaM PI'C. Kpome Toro, B aHanm3 uIs cpaBHEHHs! BKITIOUEHBI
criermanmuposanusie  camonetsl (CC) Airbus A300-600ST Beluga u Boeing
747LCF (Dreamlifter), rry0OKO BCTpPOCHHBIE B JIOTUCTHUKY IIPOW3BOACTBEHHBIX IETI0-
gyek Airbus n Boeing, HO coCOOHBIE OT Ciydas K CIIydYar0 BBIIOJIHSTH JOTOJHHUTEIb-
HBIE KOMMEPUYECKUE IPY30BbIC aBUANIEPEBO3KH.

B pesynpraTe nmpoBenEHHOTO aHAIN3a FEOMETPUUECKUX XapaKTEPUCTHK TPy30-
BbIX KabuH cymectBytomux PI'C ¢ menpio ompeneneHus HKCIUTyaTallMOHHO-
TEXHHUYECKHUX XapPaKTEPUCTUK IIEPCIEKTUBHOTO CaMOJIETa ObUTH MOCTPOCHBI:

— AuarpaMMsl pacrpeneneHust BunoB PI'C B 3aBUCHMMOCTH OT MaKCHMallbHOM
IPY30I0JbEMHOCTH, OIIPEEIICHBI OCHOBHBIE JMANa30Hbl IPY30I0AbEMHOCTH;

— AuarpaMmbl 3aBUCUMOCTEH MEKIAY OCHOBHBIMU I'COMCTPUUYCCKHUMHU XapaKTe-
PHCTHKaMU Ipy30BBIX KaOUH U rpy3onoasémuoctsio PI'C;

— IMHUM TpeHa (anmpoKcHManui) rabapuTHBIX XapaKTEPHUCTHK IPY30BbIX Ka-
OuH.

Hcxonst u3 pe3ynbTaToB NMPOBEIEHHOTO aHANIM3a, OBUTM OTpENeNICHbl CIeIyTo-
M€ HKCIUTYaTallHOHHO-TEXHUYECKHE XapaKTEPUCTHKH MEPCIEKTUBHOTO TPAHCIIOPT-
HOT'O CaMOJETa!

— Ta0apuTH TPy30BOil KaOWHEI;

— MaKCHMaJbHas Macca IOJIE3HOH Harpy3KH;

— MakCHUMaJbHasl JalbHOCTh IIOJIETA CaMOJIETA.

OKCIUTyaTallHOHHO-TEXHUYECKHUE XapaKTepUCTUKHU IIEPCIIEKTUBHOTO TpaHC-
MOPTHOTO CaMoOJIE€Ta OIEHMBAJNCH C MOMOIIBI0 «K03(duIlMeHTa HCIoap30BaHUs Cca-
MOJIETa», BBEAEHHOTO aBTOPOM.

HH®OPMAIMOHHOE ITIPOCTPAHCTBO
KUBHEJAEATEJBHOCTHU ITUJIOTA
H.N. ITnotHHKOB

[lepuon nesATeabHOCTH MUIOTOB TpakIaHCKOM aBuauuu — oT 20 mo 60 ner.
JIi1st BOeHHBIX NETYHUKOB ITOT Meproj kopoue. [unoT nposieisiet ceds: a) kak O1MoIo-
THYeCKHid BHIT; 0) Kak mpodeccroHai Bo BpeMsi TPYIOBOM 3aHITOCTH; B) KaK OIepaTop
KOHKpETHOTrO mosiéTra. Bce MposBICHHUS CIOKHO HCCIENOBATh TOJIBKO IO BO3PACTY.
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BaxHo BBIIECHNE W WACHTU(HUKAINS PA3INIHBIX [IEPHOI0B aKTUBHOCTH, TPHHITAIN-
AIBHO Pa3IMYMMBIX BO BpeMeHH. [lo HacTosIero BpeMeH! B aBUAIMOHHOM HayKe He
YCTaHOBJICHO OIpE/EICHHE TJIABHOTO KAadecTBa NMHJIOTA. YTIPABICHHE JIETATEIbHBIM
anmaparoMm (JIA) TpeOyer mpemHa3HaueHHOTO IEpPEMEIICHUS B TPEXMEPHOM IIPO-
CTpPAHCTBE, YTO SABJISIETCS TJIABHBIM Ha3HAYCHHUEM IIJIOTA.

JledarenbHOCTh THMJIOTa MOXHO IPEJCTAaBUTh AMITUPHUYECKON MOJENBIO Kak
npodeccuorpammy. CTpykTypa HWH()OPMALMOHHOTO NPOCTPAHCTBA AEATEIHLHOCTH
BKJIIOUaeT cpeny nonéra u BozaymHoe cynHo (BC). Cpena monéra coaepKuT reorpa-
(mueckoe MPOCTPAHCTBO, IIMPHHY BO3AYIIHON Tpacchl W BhICOTY diuesioHa. BC npu
MOATOTOBKE K MOJETY M B MOJETE MMeET MHPOPMAIIMOHHYIO CTPYKTYpY BHEIIHEH ya-
CTH ¥ BHYTPEHHIOIO 4acTh KaOMH M OTCEKOB 0OCIyKMBaHUs. Baxueiinel napopma-
IIMOHHON COCTaBISIOMICH SBISIETCS TMHIIOTCKas kKabwHa. VHpOpMannoHHas MOIENh
JIESTETPHOCTH OIIMCHIBACTCS TOTOKAaMH HEMPEPBIBHBIX M IHUCKPETHBIX COOOIICHHA.
CoobmeHnst MOTYT OBITh (POPMATH30BaHHBIMHU (PAllMOHATIHHO OMMCAHHBIMU) M pac-
TOXKIECTBICHBI C CYOBEKTOM, a TaKkKe HPPAIIMOHAIEHBIMU — OTOXKICCTBICHHBIMHA C
cyopekroM. OOpa3 monéra co3maeTcs SHepruell KOHICHTpPAUUH U (OPMHPOBAHUEM
Oyaymux MNPOCTPAHCTBEHHO-BPEMEHHBIX COCTOSHUM MWJIOTa CHHXPOHHO CO BCEMH
YYaCTHHKaMHU aBUALMOHHOW MH(pacTpyKTyphl. [Ipodeccnorpamma MoxeT OBITH IO-
Ka3aHa KaK MOJHCTPYKTYpHas MOJCIb JHEPrOMH(DOPMAI[MOHHONW W BEIICCTBEHHOM
CBSI3W, Ha4YMHas OT Ipoliecca KOHKPETHOro moiéra Ao Macmrada Bcel mpodeccno-
HaJbHOU M3HU. OHA COJEPKUT HECKOIBKO KOHTYPOB ONEPAIIHOHHON JesITeIbHOCTH B
nonére. OnepalnOHHBIN KOHTYP KOHKPETHOTO MOJIETA COAEPIKUT BEIIECTBEHHBIA KOH-
Typ OT ocs3aHus opraHoB ynpasieHus BC. KoHTypbl 6osiee TOHKOTO IUIaHa: 3pUTEIh-
HBII OT IPUOOPOB W ayMUANBHBIA OT paAMOOOMEHA M BHYTPUKAOMHHBIX KOMMYHHUKA-
muii. KoHTYp mHpOpMannm o BHEIIHEH cpele CONCPKHUT BH3yaJbHBIE HHCTPYMCH-
TaNbHBIC HAOIIOACHUS, METCONH(POPMAIINIO U JHCIIETYCPCKHUE JaHHBIC O BO3IYITHOM
MIPOCTPAHCTBE.

O0pa3 HacTOAUIETO MOJETHOTO 3alaHUS SBICTCS TaKKe KOHTYpOM OYAyIIEro
BpeMeHU. ONBITHBIA MHJIOT IETHT BIIEPEIH CaMOJIETay, PEIBUANT 00pa3 OyayIinux
MOJIETOB, KOTOPBIE COTJIACYIOTCS C MPO(GECCHOHATIBHBIMY, JKU3HEHHBIMH LIEJISIMH, [IEH-
HOCTSMHU U CMBICJIAMH. KOHTypI)I 6yzly1uer0 CBA3aHbI C ONBITOM HNPOHIJIBIX IMOJETOB,
COLIMAJIBHBIM U JINYHBIM ONBITOM 4esioBeka. PopmupoBanue npodeccrorpadun muio-
Ta Ha4YMHAETCS C BBHIPAOOTKM TPeOOBAHWI MPUTOTHOCTU K JAHHOW AEATEIHLHOCTH W
OpTaHU3AIMOHHBIX 33/1a4 COXPAaHECHUS U MOJACpKaHMs IPUTOIHOCTH. TpynoBoi cTax
COBPEMEHHOTO TPaKJAHCKOTO IMHJIOTa MOXKET HCYHCIATHECA CpokoM Ooisree 30 et c
HanéToM 10 20 THICSY yacoB u Ooinee. DTOT HANET COM3MEPHM C IIPOJIOJDKHTEINBHO-
CTBIO JKM3HHM M MOXET OBITh IPEJCTaBIEH B rojax «0becrocanodHoro mnoiaéra». B mu-
POBOI aBHALMK B 3TOW YaCTH OTMEYAIOTCS pe3yJIbTaThl B CHIXKEHUH NPOpecCHOHATb-
HBIX 3200JIeBaHUH ¥ B YBEINYEHUH NPOPECCHOHATIBHOTO JOJITOJIETHSI.

PacumpmoTcu 3HAHUS 00 YCIIOBUAX ACATCIBHOCTH, BEACTCA IMMOUCK HaMJIy4dlIC-
TO YIOBIETBOPEHHUS OOIECTBEHHON MOTPEeOHOCTH. 3amaua CBOJIUTCS K MPOCKTHPOBA-
HUIO TaKOW KOH(PUTYpaIMK padOThl MUJI0Ta, KOTOpas 00ECTICUUT HAUTYUNIyio 3P dek-
TUBHOCTh M 0€30MacHOCTh. 3ajayueil sIBIISIETCS MOUCK M Pa3padOTKa COAEpIKaHuUs Jiesi-
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TCJIBHOCTH ITHUJIOTA. I{aHHa}I 3aga4da B TCXHUYCCKUX U TYMAaHUTAPHBIX HAyKaX U3y4dacT-
Ci B paBHOO6p3.3HBIX OCHOBAHUAX U PACKPBIBACTCA B MHOTOYHCIICHHBIX ITOHATUAX.

OCOBEHHOCTHU OPI'AHU3ALIMA B3AUMOJENCTBUSI
WIETYUK-CAMOJIET» C TOYKHA 3PEHUS [TPOBJIEM
U NEPCIHEKTUB JIETHBIX UCIIBITAHUI
M.b. Menukosa

Mertoap! U cpencTBa U3ydeHUsl M (POPMUPOBAHUS CHCTEM (UIETUUK—CAMOJIET)
JIOJDKHBI COOTBETCTBOBATh OOBEKTY UCCIIEA0BaHMSA, Pa3BUTHE KOTOPOTO OIpeAeseTcs
TEH/ACHIMSIMU pa3BUTHUs aBUAIIMOHHOHN TexHUKHU (AT), cpenu KOTOPBIX: «MHTEIUIEKTY-
anu3anys» 0opTa, BHEIPEHHE MHTEIUICKTYalbHBIX MOBEPXHOCTEH, CPEICTB ympaBie-
HUS BO3AYIIHOW Cpemod; WHTEeTrpanus OOPTOBBIX CHCTEM M (YHKUIWH; NPUMEHEHHE
«TEXHOJIOTHH YeJI0OBEUECKOTro (pakTopa» ¢ KOHTPOJEM COCTOSIHUS M ACHCTBUII omepa-
TOpa; aJalTHBHOCTh PEXXMMOB M KOHCTPYKIMH; «ryrobanu3anus» 0a3 3HaHWH aBHAIlld-
OHHBIX KOMIUIEKCOB uepe3 IHTepHeT; 0oOHapyXKeHHE B SKCIUTyaTallMM «CKPBITHIX
CBOWCTB» 0OBEKTa YIpaBIICHHS; AaKTyaJbHOCTb MOJICNIU JIESATENbHOCTH JIETYHMKA-
UCIIBITATENIs B HECTAHJAPTHBIX CUTYALUsX, BHI3BIBAEMBIX CKPBITHIMH CBOHCTBAMH 00'b-
eKTa.

CoBpemeHnHoe cocrosiHMe pa3paborok AT XxapakTepuzyercsi «MUHHMAIUCT-
cKkuM» noaxojoM. HanpumMep, BcTpeyaroTcst MOIBITKH OTKA3aThCs OT JETHBIX UCIIbITA-
Huil (JIM) (coueranue mpoayBOK B a3pOAMHAMHUYECKUX TPyOax M MOIETUPOBAHHUSA, a
TaK)Ke HAa3eMHBIX HCIIBITAHWH OTAEIBHBIX KOMIIOHEHTOB), OT CaMOJIETOB-JICTAIOIINX
nmabopatopuit (JIM Ha OMBITHBIX caMoNETax), OT CHEIHATbHON M3MEPHUTEIBHON amma-
parypsl (OO KOMIUIEKT OOOpYAOBaHWS AJSL ONBITHBIX W CEPUHHBIX CaMOJIETOB,
«TPOIIMBKA» MPOTPaMMHOTO OOeclieueHHs aBTOMATHKH, NPEINsITCTBYIomas eé nopa-
6otke B xone JIN), oT ucciaenoBaTenbeKux MojaeéToB (cepTHhHUKAMOHHAS HAlpaBIIeH-
HocTh JIM). Beimensercs Takke psg METOAMYECKHX IMPOOJIEM KIIACCHYECKOH IoCTa-
HOBKH U 00pabOTKH pe3yIbTaTOB JIETHBIX 3KCIIEPUMEHTOB!

— mpo0emMa OIMCAHUS CBEPXMAHEBPEHHOCTH (OTCYTCTBHE ONMCAHMS Ta30.H-
HaMHYECKOT'0 yIIPABICHHUS B MaTEMaTHUECKUX MOJIENISAX IBM)KEHUS CaMOJIETa);

—npobneMa HIACHTU(HUKAIMKA BBICOKOABTOMATH3HPOBAHHBIX CaMOJETOB (BO-
HEPBBIX, TUO0 OLIEHUBACTCS «MILIIO3HS» MPUEMIIEMOrO MOBEIEHUs CaMoJIETa, co3/a-
BaeMasi aBTOMAaTHKOM, JTMOO BBISBIAIOTCS XapaKTEPHUCTHUKHU IMEPEXOJHBIX IMPOLECCOB,
HeTpueMJIeMbIe /U PyYHOTO MHJIOTHPOBAHMS; BO-BTOPBIX, 3aTPYIHUTEIHLHO CHOPMY-
JMPOBaTh NOJIETHOE 3a/laHME NETYMKY JUIS MOJYyYEHHs Ha «BXOAe» TpeOyeMoro ort-
KJIOHEHUSI PyJIEBBIX MTOBEPXHOCTEH, a TaKkke chOpMHUPOBATH TUIIOBBIE MaHEBPHD IS
OLIEHKH ¥ OTPaOOTKH alrOPUTMOB aBTOMATH3UPOBAHHOTO YIIPABJICHUS B IIOJIETE).

[epcnextuBueiii npodwis JIN, no3somsronuid pa3peraTs mpo0iIeMbl YesloBe-
KO-MaIlIMHHOTO B3aWMO/JICHCTBHS B BRICOKOABTOMAaTH3UPOBAHHBIX KaOMHAX, BKIIIOYAET:

— HOBBIE Pa3/ieNbl — JETHBIE HCCICAOBAHUS «UeIoBedecKoro (axropa» u JIN
Ha YeJIOBEKO-MallIMHHYI0 COBMECTUMOCTD, BBeaenue craguu JIM B nukn CALS, ycu-
JICHWE CTa/IN¥ BOWCKOBBIX MCIIBITAHUH (ITOUCK «CKPBITBIX CBOMCTBY, BBITIOJHEHUE Tpe-

132



OOBaHMS «IICHXOJIOTHYECKOTO MOJO0MS W3ydaeMbIX W ONTHMHU3UPYEMBIX MPOIIECCOB
B3aMMOJICHCTBHS «IETYUK—camolieT»), JIM Ha 3Tame KOHIENTyaabHOTO MPOSKTHPOBa-
HUS,

— IIEPCIEKTUBHBIC TEXHUIECKHUE CPENICTBA — MHUHHATIOPHBIE CPEICTBA U3MeEpe-
HUA (B TOM YHCJE, HOCHMasl JEKTPOHUKA IS CHAPSDKEHUS JETYNKA), KOMIDIEKC WH-
(opmaronHO-Moenupytomero conpooxaeHust JIN («BupryansHas neraromias ia-
6oparopus»);

— NIEPCHEKTUBHBIE pa3J/ielibl HayYHO-HUCCIEOBATENbCKUX PadoOT (yIpaBieHHe
TPYIIIOBBIM HOJIETOM OECIMIOTHUKOB, HH()OPMALIMOHHOE 00ECIIeYeHHE «IJICKTPOHHO-
ro TeaTpa BOCHHBIX JCHCTBHII», pa3paboTKa TEOPETUUECKUX MOJENEH Ul «CHHEepre-
THUYECKHX aBHALMOHHBIX KOMIUIEKCOB» — MOJIEIN WHAWBUIYaJIbHOTO CTHIIS JEsTelNb-
HOCTH, MOJICJIH JCSITEIbHOCTH JETYNKA-UCIBITATEISI, IPUHITUIIBI CO3TaHHs aKyCTHIe-
CKOM cpensl HH(POPMAIOHHO-YIIPABIIIOIEH CHCTEMBI).

METO/IMKA PACUETA ONTHUMAJIbHOM BEJIUYHAHBI
OBPATHOM TATHU
A.A. Komos, C.C. ®agun

[Tox onTMMU3anuMel BeIMYMHBI OOpaTHOM TATH nBUTaTened OyaeM NMOHMMATh
TIOMCK TaKO# BEMUMHBI TATH peBepca, MPpU KOTOpoi obecreunBaeTcs 3aIlUIEHHOCTD
JBurateseil ot 3abpoca TBEPABIX IOCTOPOHHUX IPEIMETOB € IIOBEPXHOCTU a3pOApoMa
PEBEPCUBHBIMH CTPYSIMH M CAMHUX PEBEPCUBHBIX CTPYH Ha BXOJ B JBUraTelb IPH CO-
XpaHEHHH OCTAJbHBIX MTApaMETPOB, XapaKTEPU3YIOMNX PabOTy ABUraTeNs WIM CaMmo-
néra. TakuMm mapamMeTpoM MOXeT ObITh, K IPUMEPY, JUITMHA podera caMoéTa.

PykoBojcTBO 10 sieTHOU 3kciutyaranuu (PJID) camonéroB mpeaycmarpuBaer
BBIKJIIOUCHHE pPEeBEpca TSATH HA ONPENEIICHHOW CKOPOCTH Mpodera i MCKIIOYEHUS
MOMaJaHusl OCTOPOHHMUX NPEAMETOB Ha BXoA B ABuratenu. OQHAKO NpPOBEIEHHBIE
JETHBIE UCIIBITAHUS W PAcUETHBIC MCCIICAOBAHUS MOKA3bIBAIOT, YTO 3a0poc TBEPABIX
MOCTOPOHHUX TPEIMETOB M PEBEPCHUBHBIX CTPYH Ha BXOJ B JIBUTATENH MPOUCXOAUT
3HAUUTEIBbHO paHbllle, HAa OoJice BBICOKOI CKOpOCTH NpoOera BO3AYLIHOTO CyJHA
(BO).

AHanu3 napamMeTpoB peBepCcHUBHBIX ycTpoicTB BC oTeuecTBEeHHOrO MpOU3BOI-
CTBa TOKa3bIBaeT, 4To Ha Bcex BC, HeCMOTps Ha pas3indue B KOMIIOHOBKE M Macce,
PAacIoNOKEeHUN JIBUTaTelIeH, BeJIMYNHA OOPAaTHOW TATH COCTABISIET OHY M Ty K€ Be-
gy — 36000 H. Cxopocts mpobera BC, Ha xotopoii, cornacHo PJID, HeoOxomu-
MO BBIKJIIOYATh PEBEPC TSTH, TAKXKE paBHA OJTHOM U TOM ke BenmurHe — 120 xm/4.

Taxoit ynpoIleHHbIH T0AX0A K BHIOOPY MapaMeTpoB PEBEPCHBHBIX yCTPOWUCTB
npu 3kciutyarauni BC npuBoauT, mpexie Bcero, K HOBPEXICHUIM pabodmX JIONaToK
KOMITPECCOPOB JABUTaTeNel TBEPABIMU MOCTOPOHHUMH IIPEAMETaMH, 3a0pachIBaeMbl-
MH PEBEPCUBHBIMH CTPYSIMH C MIOBEPXHOCTH a3poJpoMa, a Takke 3adpocy caMux pe-
BEPCHUBHBIX CTPYH B ABHraTein. 3a0poc PEBEPCHBHBIX CTPYH CONPOBOXKIAETCS TTOBBI-
[IEHHEeM TEMIIEpaTypsl BO3AYIIHOTO TOTOKAa HAa BXOJE B JBHTATENH M IPUBOIUT K
HapyIICHUIO Ta30AMHAMHYECKOW YCTOWYMBOCTH pabOTHI JBUraTeNei, 4TO BIMAET Ha
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6€301acHOCTh TOJIETOB.

Takoli orpaHU4eHHBIN BEIOOP BEIWYMHBI OOpAaTHOW TATH JBUTATENICH W JHara-
30Ha MpEMEeHeHus peepca Taru 11 BC otedectBenHoro nponssoacTsa (Ryg, = 36000
H ¥ Vi py = 120 KM/4) 00BACHAETCA TEM, YTO B HAlllEH CTpaHe J0 HACTOSAILErO Bpe-
MEHH OTCYTCTBYIOT KaKue-TH00 HOPMATHUBHBIE TOKYMEHTHI, PETIIaMEHTHPYIOIIHE BEI-
00p 3THX MapamMeTpoB MpH npoekTupoBanuu BC.

[IpoBeneHHbIe NETHBIE MCHBITAHUS M PAacUETHBIC HCCIEOBaHHS MOKa3bIBAIOT,
YTO BEJIMYMHA OOpaTHOW TSrH JUId oTedecTBeHHbIX BC 3HaUMTENbHO 3aBBIIICHA, 3TA
BEJIMYHMHA JIEXKUT B Auana3oHe ot 30% 1o 65%.

B noknazne paccMaTpuBaeTcs METOIMKA ONITUMH3AIMK BEJIMUMHBI 00paTHOI TH-
r'u Apurareneil Ha npumepe camonéroB Ty-154M, Ty-204, Un-76TA u MC-21, xoto-
pas pa3zpaboTraHa W TpUMEHsSeTCSI B MOCKOBCKOM TOCYAAPCTBEHHOM TEXHHUYECKOM
yHUBepcUTeTe TpaxkaaHckoit asuamun (MI'TY T'A) npu mpoBeneHHH 1a60paTOPHBIX
pabot. JlaHHas MEeTOIMKA MTO3BOJISET ONPEACIATh HEOOXOAUMYIO BEIHIHHY 00paTHOI
Taru aurateneit BC mpu oOecriedeHNN 3alUIEHHOCTH JABUTATEICH M COXpaHCHHUH
JUTHHBI TIpo0era camoéra.

3OPEKT KOAHJA U PEBEPCUBHOE YCTPOMCTBO
A.A. Komos, C.C. ®aagun

PeBepc TATU ABJIACTCA OJHUM U3 HanOoJIee BaXKHBIX CpC€aACTB TOPMOKCHHUA BO3-
nyurHoro cynHa (BC) Ha npoOere no B3nérHo-niocagouHoi nonoce (BIIIT) mocne mo-
CaJIKH.

K onHMM W3 BaXKHEHIIMX MapaMeTpoB, XapaKTEPU3YIOIIHX PEBEPCHBHOE

ycrpotictBo (PVY), oTHOCHTCS K03 (UIMEHT peBepcupoBaHus R, MOKa3BIBAIOIIMNA OT-
HOIIICHWE BEJIMYMHBI OOpAaTHOM TATHM K MPSIMOM TATE€ IPU OAHOM U TOM XK€ PEKUME
paboTsI (IIpK OJHOI YacTOTE BPALICHUS POTOPA) ABUTATEINS:

R = §
rne R — BenuunHa 06paTHON TATH, P — BeNUYMHA NPSIMOM TATH.

BONBIIMHCTBO COBPEMEHHBIX ABUraTeleit ¢ PY umeror ko3dduiuent pesepcu-
posarus B mpenenax 0,4...0,5. KosadounueHT peBepcHpoBaHUs OLICHHBAET CTCIICHb
TEXHUUYECKOIro coBepileHcTBa PY, Tak kak MOKa3bIBaeT MOTEPU IOJIHOTO JaBJICHUS
IIPH pa3BOPOTE Ta30BOrO MOTOKA B PY 10 HeoOXoAMMOro yriia BEIXOAa pEeBEPCUBHBIX
CTpyH.

OueHka TeXHHMYECKOTo coBepuieHcTBa PY koBmoBoro tuna asurarens J-3KY-
154, nponssenennas no ¢popmyiie b.C. CreuknHa, mokaspiBaeT, 4yTo notepu B PY npu
pasBopoTe MoToKa cocTaBisIIOT O6osee 50%. Takum 0O0pazom, CKOPOCTHh TIOTOKA Ha BBI-
xoze u3 PY Gonee yeM B 1Ba pas3a HIKE, 4€M CKOPOCTH ITOTOKA Ha BBIXOJE U3 COILIA.

B nokiane paccMOTpeHBI IPUYUHBI TOTEPh MIPH PAa3BOPOTE ra30BOTO MOTOKA B
PV ¢ yuérom ocobeHHOCTEl coyaapeHusi CBOOOAHON CTPYH C TBEPION MOBEPXHOCTHIO.
IIpuBenen ananu3 razoJMHaAMUYECKOro coBepuieHcTBa PY kak peméryatoro, Tak u
KOBIIOBOro THmna. lloka3aHa OCHOBHasi NPHYMHA HEAOCTATOYHOH S(P(HEKTHBHOCTH

134



nmaHHBIX PY. PaccMOTpeHBI BO3MOXKHBIC ITyTH MOBBIMICHUS TEXHUYECKOTO COBEPIICH-
ctBa PY, B KOTOpPBIX UCIOJIb30BAaHbI CBOMCTBA PEMIETUATHIX KPBUIBEB, IIMPOKO MPUMeE-
HSIOIIHUXCS B KOCMOHABTHKE W PaKeTOCTpOeHHH. [IpuBeneHa cxema M pacuéTHbIC ma-
paMeTpbl pelETKH epcneKTUBHOTO PY.
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Cexmus 6. <KKOCMOHABTHUKA 1 OBIIECTBO.
OHNJIIOCODPHS K.9. HUOJKOBCKOI'O»

KOCMOHABTHKA M OBIIIECTBO B YCJIOBUSIX HOBBIX PEAJINI
B POCCHHU U TJIOBAJIBHOM MHUPE
C.B. Kpuuesckuit, A.H. JIpoHos

Pe3ko oboctpuBmmiicst B 2014 r. riioOalibHBIA KPU3UC TPO3UT OOEPHYTHCS IS
Poccun u nuBUIM3anMK CIO0KHEHIIMMU BBI30BaMH, KOTOpPBIE HE MOTYT HE NOBIHUATH
Ha pa3BUTHE KOCMOHABTHKH, HAa KOMIIJIEKC OTHOIIEHUI B CUCTEME «KOCMOHABTHKA U
o0mecTBo». HeoOXouMBl HcciieIoBaHusI HOBBIX BBI30OBOB, peauii, CLIEeHapUeB | Iep-
CIIeKTHUB KocMudeckoi nestenbHoctr (KI).

1. OBosonMsA OTHOILIEHUH B CHCTEME «KOCMOHABTHKA M OOIIECTBO»: KPATKUH
aHaJN3.

Wnen pycckoro xocMu3Ma 0 COOOPHOCTH, OOBEAMHEHNH YEIOBEYECTBA OTpa-
xeHsl B Tpyaax K.O. [{nonkoBckoro, BUAEBIIEro IpeIHa3sHAYEHHE U Oyay1iee KocMo-
HaBTHKH B MapagurMe HMHTETpallUd yCWIHH M PEecypcoB IMBWIM3ALMHA B MHPHOM
OCBOEHHMHM KocMoca Jutd BeDkUBaHUA U pa3Butus (K.O. Iluonkosckuit. Mupaxu 6yny-
IIero oOIIeCTBEHHOro ycTpoiicTBa. [IpoMbIlIeCHHOE OCBOEeHHE KocMoca. M., Mariu-
HocTpoeHue, 1989).

CTaHOBJICHHE U PA3BUTHE MUPOBOM KOCMOHABTUKU B XX B. JaJI0 MOIIIHbIE UM-
ITyJIBCHI JUI MEXAYHAPOJHOI'O COTPYIHHUYECTBA, OCYIIIECTBICHBI BaKHBIE MPOTPaMMBI
U TIPOCKTHI, OCOOEHHO B CErMEHTe MWIOTHpyeMbIX mosieToB («HMHTepkocMocy, «Co-
103 — Anommon», «Mup — NASA» u np.). [Ipogomkaercs peamusamnus MPOEKTOB U B
XXI B.: MexayHaponuas kocmudeckas cranius (MKC) u np. Ho pa3sutue K/ noka
HE TIpHUBEJIO K 00beANHEHNIO YenoBedecTBa. HeT equHol cTparerni oCBOGHHsT KOCMO-
ca, aJeKBaTHBIX «IpaBUJI UTPbD» U MHCTUTYTOB noj srugoit OOH. Hapacrtanue rio-
OanbHBIX TPOOJIEM M KOH(UIMKTOB HA 3€MJI€ OrPaHHUYMIIO BO3MOXKHOCTH OCBOCHUS
KOocMoca, Hcronb3oBanus noteHmana KJI, B om uncie B uatepecax Poccun.

2. Bosmoxwbie cuieHapun K/I: 1) «upeanbHbli» — rI00anbHOE COTPYIHHYE-
CTBO MHPOBOTO COOOIECTBA, O0bEIUHEHHE YCHIMN U PECYPCOB 10 €IMHOI Iporpam-
Me u obmum npoektaM KJI, cozgarne Kocmuueckoro arenrcrsa noa srunoit OOH; 2)
OTPAaHWYEHHOE COTPYJHHYECTBO BCETO MHUPOBOTO COOOIIECTBA MO ALY MPOrpamMMm U
npoektoB KJI; 3) coTpyaHNYECTBO IpyIN CTPaH, OTACIBHBIX CTpaH; 4) KOHKYpPEHIHs 1
KOH(POHTAIMS OTAENBHBIX CTPaH, IPYI CTpaH; 5) «U30IAMHOHHEII» — K] cTpans
«B OIMHOYKY»; 0) BOIHA B KocMoce; 7) riiobayibHast KOHGPOHTAIMS U BOHHA Ha 3emile
u B Kocmoce.

3. O6octpenue rinodaapHOro kpusuca B 2014 1. co3nasio yrpo3y HOBOI TOHKH
BOOPYKEHUI M MHPOBOI BOWHBI, PAacKoJa YeJIOBEUECTBA, Pa3pyLIaeT BCIO CUCTEMY
MeXTyHapOAHOTo coTpyaHnuecTBa. CaHKINMK MPOTHUB Poccum 3aTpyAHAIOT M MOTYT
OCTAQHOBHTH PEANN3AINI0 BAXKHBIX MEXIyHapOIHBIX MHpoekToB KJI, orpaHHumBaioT
HCTIOIb30BaHUE BBICOKHX TEXHOJOTHH. JTO BEAET K mepedopMaTHPOBAHHUIO MEXTyHa-
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ponHbIX oTHomeHuH B chepe KJI, orpaHMUMBaET BO3MOXXHOCTH M TEMITHI OCBOCHHUS
KOCMOCa B MHUPHBIX IIECNISX, YBEIUIMBAET 3aTPaThl U PUCKH ISl SKOHOMHKH, PUCKH
BOWHBI B KOCMOCE, pEaHUMAIIUU MIPOEKTOB «3BE3HBIX BOWHY 3MOXU «XOJOJHOW BOM-
HBD» 1 JIp.

4. TlepcrieKTHBHI pa3BUTHI KOCMOHABTUKA B YCJIOBHAX HOBOTO MHPOIIOPSIKA B
XXI B. Heo0x0auMo0 OCYIIECTBUTh KOMILICKC MEp, YTOOBl MUHUMH3HPOBATH MOTEPH
JUIE KOCMOHABTUKU M OOINECTBA: Pealn3ys ONTHMAIbHBIC CIICHApUU 1—3, CHU3UTH
PHUCKH CIICHApUEB 4 U 5, UCKIIIOYUTH CIICHApHH 6 U 7 (CM. BBIIIE); COXPAHHUTE «SIAPOY»
CUCTEMBI MEXKIYHAPOTHOTO cOTpyaHnYecTBa B chepe KJI, MHTErparmo KOCMAYECKUX
TEXHOJIOTHH, POEKTOB 1 mporpamMM. B 310 «siapo» K] BXOIAT MPOEKTH MHIOTHPYE-
Moii kocMoHaBTHKH (MKC u 1p.); riobanbHble CHCTEMbI MOHUTOPHHTA OKPYKAFOIICH
cpenst (OC): moronpl, KIUMara, 3arpsA3HEHHA, BOCHHOW aKTHBHOCTH, YPE3BBIYAWHBIX
CUTyalui, acTepongHO-KoMeTHOH onacHocTr (AKO) u 11p.),; CHCTEMBI TEIEeKOMMYHH-
Kanuii ¥ HaBurammu. [Ipencrout pa3paboTaTh M BBECTH HOBBIE MEXKIYHApOIHEIC
«TpaBmiia UTPeD A obecriedeHns skodezomacHoctd K], oxpanst OC, ocBoeHUS U
WCIIONIB30BaHMUsI BHE3EMHBIX MPUPOIHBIX pecypcoB (JIywer u ap.), 3amutel ot AKO.
IIpu 3TOoM HOKHBI OBITH pEaTM30BaHbl HAIMOHAIBHBIC MHTEpechl Poccun B cdepe
K/I, B ToM uucine B HOBOM Qopmare coTpyaHuuecTBa ¢ Kutaem u IpyruMu cTpaHaMmu.

YEJOBEYECTBO KAK 3AKOHOMEPHOE SIBJIEHUE D
BOJIIOLIMU KOCMOCA (AHAJIW3 MOJIEJIEN SBOJIIOLIAN
JKNBOM U PA3YMHOM MATEPHN)

O.A. bazanyk

Pazymuast MaTepus (Ha Ham B3IJIS, IIpeJICTaBIeHHAs Ha 3emiie B popme uelo-
BEYECKOT0 O0IEecTBa) KaK KOCMHUYECKOE SBJICHHE ISl COBPEMEHHON HAyKH — 3TO
(anractuka. HecMoTps Ha TO, 4TO MpobiieMa MHOKECTBEHHOCTH MHUPOB MMEET MHO-
TOBEKOBYIO HCTOPHIO, YEIOBEYECTBO KaK 3aKOHOMEPHOE SIBIIEHUE HBOJIOLUH KOCMOCA
HE SBIISIETCS MPU3HAHHBIM (akToM B Hayke. [Ipomomxas jgoruky paccyxiaenuit K.O.
Huonkosckoro, B.W. Bepranckoro, I1. Teiispa ne Illapaena u ap., npeanaraeM apry-
MEHTAITUIO B TI0JB3Y TE3MCA: YEIIOBEUYECTBO — ATO MPOAYKT 3BOJIOIUHN KocMoca. OHa
OCHOBBIBACTCSl HA CPABHEHUM MOJEJIEH 3BOJIOLUY )KUBOM U pa3yMHOM MaTEpUHU.

1. B obeux Mozeax CTPYKTypa MaTepUU HETIPEPHIBHO U HETMHEWHO YCIIOXKH -
ercs. [Ipu 3TOM B KHMBOI MaTepuu yCIOXHIETCS ABYXypPOBHEBasl CTPyKTypa (OT mpo-
CTBIX MOJIEKYJISIPHO-TEHETHYECKNX COCJMHEHHWH O CIIOXHBIX HEPBHBIX CHCTEM), B
pa3syMHON »Ke MaTepHM YCIOXHSETCS TPEXYpPOBHEBas CTPYKTypa (K IBYXYPOBHEBOMH
MOJIEKYJISIPHO-TEHETHUECKOM CTPYKTYype J00aBWIICS TPETUI YyPOBEHb — BO3MOXKHOCTB
CBOOO/IHOTO NPOTrPaMMHPOBAHMSI MCKYCCTBEHHBIX — MaTepHaIbHBIX, MaTepHabHO-
BUPTYalbHBIX, BUPTYyaJIbHBIX — CTPYKTYP B OHTOT€HE3€ U UX HACIEJOBAHUE U3 MOKO-
JIeHWs B MOKoJIeHHWe). B macmrabax 3eMiM Ha OTPOMHOM HCCIIEIOBAaTEIILCKOM MaTe-
puane MbI HabIIOAaeM, Kak, ¢ OJHON CTOPOHBI, KyJIBTypHAas dBOJIONMS M30aBmiIa Op-
TaHW3M OT JAEWCTBHUS €CTECTBEHHOTO OTOOpa, NMPEexbsBHB €My HOBBIE TPEOOBaHHSA:
BMECTO MaKCHMAaJIFHOH IMPHUCIIOCOOIIEMOCTH — MaKCHMalbHasl MPOIOJDKUTEIBHOCTh
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OnooTNIecKo XM3HU. Benp, deM [UIMHHEE OHTOTEHE3, TEM CIOXKHEe W KOHKYPEHTO-
crocoOHee MCKYCCTBEHHBIE CTPYKTYPBI, CO3aHHbIe denoBeKoM. C Ipyroil CTOpOHEI,
W3MEHHBINUECS TPeOOBaHMSA K BO3MOXKHOCTSAM TeJla, a TakXke NpeobiiafaHue HOBOU
COLMAJIbHO-KYJIbTYPHOU Cpellbl BEAYT K U3MEHEHHUIO F€HETUUYECKUX MPOTPaMM, a TaK-
Ke MEXaHU3MOB mX HaciemoBaHuA. C TpeTbell CTOPOHBI, MHTEHCHBHO Pa3BHUBAOTCS
HEWpOHHBIE CTPYKTYpHI, oOecHeynBaromue padoTy ¢ MCKYCCTBEHHBIMH MaTepHallb-
HBIMH, MaT€pPHAIbHO-BUPTYaJIbHBIMU U BUPTYAILHBIMH OOBEKTaMH, a TAaKXKe CIIOCOOBI
uXx HacienoBaHus. Pedb uaeT 00 MHTEHCHBHOM Pa3BUTUHU PEUYEBBIX LIEHTPOB, JTMMOU-
YEeCKOW CHCTEMBI, TPe(hPOHTAIBLHOM 00JIaCTH KOPBI TOJIOBHOTO MO3Ta U T.II.

2. Hapsny c HenpephIBHBIM M HEIWHEWHBIM YCIIOKHEHHEM CTPYKTYpPBI B CH-
cTeMe pa3syMHOH MaTepHH UHTEHCUBHO pa3BUBAIOTCA TUIIBI B3auMmojeiictus. Ho eciu
B3aUMOJEHCTBUS B CUCTEME KU3HU Pa3BUBAIOTCS B OCHOBHOM B XMMHMUYECKOH cpene
3KOCUCTEM, TO B3aUMOJEHCTBUS Pa3yMHOM MaTepuu — B COLUAIBHO-KYJIBTYpPHOI
cpene. OcHOBO B3aUMOACHUCTBHUSA MEXKAY JIFOIBMH B COITMOKYJIBTYPHOH Cpesie sSBISeT-
cs oOmeHne. B HaCTOSAIMNIT MOMEHT BBLACISIOT IISITh OCHOBHBIX THITOB OOIICHUS: Ma-
TepHalbHOE, KOTHUTHBHOE, KOHAUIIMOHHOE (3MOIMOHAIBHOE), MOTHBALIMOHHOE, Jes-
TENbHOCTHOE.

3. Kak u BSaHMOﬂeﬁCTBHH B )KUBOM MaTepuu, BCC MATbH OCHOBHBIX THUIIOB B3aU-
MOJCHUCTBUI B pa3yMHONM MaTEpUU OCYILIECTBIISIFOTCS 4depe3 nocpenHukos. Ho ecnu
NoCpeAHNKaMU B33HMO}1€ﬁCTBHﬁ JKUBOM MaTCpUU BBICTYIIAIOT CUTHAJIBHBIC MOJICKYJIbI
U CTUMYJIbI-PA3JPAKUTENH, TO B Pa3yMHONM MaTE€pUM 3TO TPU TPYMIIbI IOCPEAHUKOB:
BepOaJbHbIE, TapaBepOaNbHble U HeBEepOaJbHBIE.

4. Ha HempepbIBHOE M HENWHEIHOE YCIOXHEHHE CTPYKTYpPHI pa3yMHOH Mmate-
puy, a TaKXKe pa3BUTHE TUIIOB B3aUMOAECHCTBUS JOMUHUPYIOLIEE BIHUSIHUE OKAa3bIBAET
BHeUH:As cpena. Ho ecnu ans CTpyKTyp CHUCTEMBI >KMBOW MaTepUM BHELIHSS cpena
9TO, TJIABHBIM 00pa3oM, abHOTHYECKHe, OMOTHIECKUE U aHTPOIIOTeHHBIE (DaKTOPHI, TO
JUTA pa3yMHOW MaTepuu 3TO (HaKTOPHl CONMAIBLHO-KYJIBTYPHOU Cpensl: oOpa3oBaHUE,
KYJbTYpa, HpaBCTBEHHbIE HOPMBI U PETUTHO3HBIE TPAIULUH.

5. Cucrema pasyMHON MaTepuH, KaKk M CHCTEMa >KUBOW MAaTepHH, COCTOUT U3
SHHOI'O0 KOJINYECTBA MHBAPUAHTHBIX BO BPEMEHM CTPYKTYp. MHOKECTBO MHBAapUAHT-
HBIX CTPYKTYp 00pa3yloT MepapXuH CHUCTEM, OTJIMYAIOUINECS APYT OT JIpyra CIOKHO-
CTBIO CTPYKTYp M THIIOB B3amMmojeicTBus. Pa3Butme HOOC(epsl 3TO HEMpepBIBHOE
YCIIO)KHEHUE UePapXUil CUCTEMbI: HEHPOHHBINH aHCaMOJIb MOICO3HAHUST — HEHPOHHBIH
aHcaMOJIb CO3HaHUS.

7.Kak u B )XHBOW MaTepHH, KakJas HepapXusl CUCTEMBI Pa3yMHON MaTepuu
nposiBisiercss B QyHKumsax. OmHAKo, €ci pa3sBUTHE (QYHKIUH JKU3HH CBS3aHO C
YCIIO)KHEHHEM T'€HETHYECKUX IPOrpaMM M THIIOB WX HACJIEAOBaHUs, TO QYHKIHHU pa-
3yMHOH MaTepuu uHble. OHU CBA3aHBI C HEIPEPHIBHBIM U HEIMHEWHBIM YCIOKHEHHEM
JIeSITEJIFHOCTH B €€ CaMbIX pasHbIX NPOSBICHUAX, BKIIIOYasi Bce (GOpMBI M CIIOCOOBI
CaMOBBIPpAXXCHHA U CaMOIIO3HAHW A, HAKOIIJICHUEC B Hoocq)epe 3HaHI/II71, HaBBIKOB U yME€-
HUM, a Taxke CIIocOO0B XpaHEHHS U Mepeaadl CONUAIBHO-KYIbTYPHOTO HACIEIUs U3
MOKOJIEHUsI B MoKoyieHne. Ecim 6uocdepa 310 eanHas, HHTETpUpOBaHHas 0a3a TeHe-
TUYECKHUX MPOTPAMM pa3IMIHOHN CIOKHOCTH, TO HOOC(epa 3TO eTUHbBIN OaHK 3HAHWH,
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HaBBIKOB M YMEHHH, T.€. NCKYyCCTBEHHBIX CTPYKTYP, CO3AaHHBIX 1 HAKOIUIEHHBIX YEIIO0-
BEYECTBOM B XOJI€ HCTOPHUECKOTO PA3BUTHL.

8. lepapxuyeckast SBONIONHS Pa3yMHOM MaTEepUH PETYIUPYETCS YHHBEpCAIb-
HBIMU 3aKOHaMHU BceneHHOH, 3aKOHaMU CHHTETHYECKOW TEOPHH JBOJIOLUM, a TaKXKe
YaCTHBIMU 3aKOHAMH HEHPO3BOIIOLUH U COLMOKYIBTYPHOH CPEIbl, KOTOPBIE aKTyallb-
HBI UCKJIFOYUTEIBHO B CUCTEMAaX pa3yMHON MaTepHH.

9. JIocTUTHYB NpenesbHOTO COBEPILEHCTBA, CTPYKTYPhl «MAaT€pPUHCKOI0» CO-
CTOSIHUSI MaTEPUH 3aKOHOMEPHO MEPEXOAAT B KaY€CTBEHHO HOBOE COCTOSIHUE — «JI0-
gepHee». Eciu cTpyKTypbl )KUBOM MaTepu, JOCTUTHYB NIPEEIBEHOTO COBEPILIEHCTRA,
MEepellIN B COCTOSIHAE Pa3yMHON MaTepuH, TO, B CBOIO OUEpPEelb, CTPYKTYPBI CUCTEMBI
pasyMHOH MaTepHu, JOCTHI'HYB ITMKa COBEPIICHCTBA B KOCMHYECKOM MaciuTabe, Ie-
penuIH B COCTOSHHE X;, HEM3BECTHOE (WM TOKa HEWICHTH(HUIIMPOBAHHOE) COBpE-
MEHHOU HayKoOM.

Takum 00pa3oM, CpaBHHBAs HIBOJIOIHIO KUBOW W PasyMHOH MAaTepwH, MBI
Ipe/aIaraeM apryMeHTHl B 3aIIUTY TE3UCA: YEJIOBEUECTBO — 3TO MPOIAYKT 3BOJIOIMN
KocMoca.

KBUHTACCEHLMS ®UJITOCODPCKO-MUPOBO33PEHYECKOM
HAPAIUTI'MBI PYCCKUX KOCMUCTOB KAK «PYCCKAS UJES»
H.M. Cononyxo

B coBpeMeHHOM pPOCCHUHCKOM OOIIECTBE YK€ JOBOJIBHO JaBHO UJET MOUCK TaK
Ha3BIBAEMON «PYCCKOM MO WITH «POCCHICKOM HISH», KOTOpas MOTJa OBl OBITh e1u-
HBIM JYXOBHBIM MHTETPAaTopoM HapoJoB Poccuu. B xadecTBe Takoi uaen BIOJIHE MO-
JKET TIOCITYKUTh KOHIICHTPHPOBAHHOE BBIPAKEHHE B3TIIAOB, XapaKTepHOE IS (PUITO-
co(pcKO-MHPOBO33PEHUYECKON MapaJuTMbl PYCCKHX KOCMHUCTOB. Pe3ynmbTaTsl Hccieno-
BaHUI B 3TOH 00J1aCTH MOYKHO CYMMHPOBATh CICIYIOIIAM 00pa3oM.

1. Ilpu Bcem MHOTOOOpa3Uy B3TILIIOB OTCUYESCTBECHHBIX KOCMHCTOB BEIJICIICHUE
XapaKTEpHOM Il HUX MUPOBO33PEHUYECKOM MapaurMbl MOKET IOCIY>KMTb OCHOBOM
pelIeHrs: KOHIENTYyadbHOU 3aaun GOPMYITHPOBAHUS «PYCCKON UK.

2. CrepxHeBoil uaeeit Hunocodhcko-MUPOBO33PEHUYECCKON MapaTurMbl PYCCKOTO
KOCMU3Ma BBICTYHNACT UACSA CAUHCHUSA YE€JIOBCUCCTBA HA OCHOBC XOJIUCTUYCCKUX TIPEI-
CTaBJICHUH B COBOKYIHOCTH C ITPOOJIEMOIl 3KOIOTHU3AIMN CO3HAHUS B €€ WHTETPUPY-
IOLEM HPaBCTBEHHO-AYXOBHOM BapHaHTE IO OTHOLIEHHIO K cucTeMe «YernoBek —
3emuist — Kocmocy.

3. lnst oTe4eCcTBEHHOM KYNBTYPHI, B TOM YHCIIE U U PYCCKUX KOCMHUCTOB, Xa-
paKkTepHa MUPOBO33PEHUYECKAs MO3ULMS, UCKIIIOYAIOLAsi HACUIIME U BOMHBI, MO3BOJIS-
I0IIasi HEUTPATU30BaTh KPU3HCHBIC TCHICHIIMK B OOIMIECTBE M CIIOCOOCTBYIOMIAS BHI-
BeJieHUI0 Poccrio Ha HOBBIN ATal MPOrpeCCUBHOTO Pa3BUTHSL.

4. O60CHOBBIBAETCS BO3MOXKHOCTb, MO3BOJIAIONIAs COTIIACOBATH MPOOJIEMBI CO-
BPEMEHHOH TII00IN3AINY C UACOJIOTHEH PYCCKOTO KOCMHU3Ma, KaK Mpearedeit onuca-
HUSI COBPEMEHHBIX TJI00aJIbHBIX MPOILECCOB, M MPEATIOKUTH CBOW 0COOBI HPAaBCTBEH-
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HO-AYXOBHBIH ITyTh KOHCOJHUAAIIMH YEJIOBEYECTBA IMEpel JIUIOM TI00aIbHBIX M KOC-
MHYECKUX KaTacTpod.

5. «Pycckas mpes», WM TOYHEE «POCCHICKAs HIEs», BBIABHTAIONIAS CETOMHS
Poccuto B kauectBe Tak ckazaTh «Tperbero Pumay, MOXKET HMOCIYXHUTh YCIOBHEM
(opMHpOBaHHS HOBOTO MHPOBOTO TMOJIOCA C MHCCHOHEPCKOH 3amadell JTyXOBHO-
HPaBCTBEHHOT'O 00BEANHEHHS YeJIOBEYECTRA.

3ajaya Movcka M BEIPaXKCHUS HAIIMOHAJIBHOM UIE OCOOEHHO OCTPO MPOSBISET
ce0si Ha MCTOPUYECKH 3HAYMMBIX, MEPEIOMHBIX dTallax pasBUTHs rocyaapcrBa. He
CIIy4aiHO K pa3paboTKe BONpOca «PYCCKOM naen» odparmaiich IpeIcTaBUTeIn pyc-
ckoro kocmusma, npexae Bcero B.C. ConosnéB u H.U. bepnses. Bens nmenHo Ha
py6exe XIX—XX BB. cTana o4eBHIHOW HEOOXOJUMOCTh OTBETOB HA TAKHE BOIMPOCHI,
Kak: B 4éM COCTOUT CTpaTeruyecKasl LENb pa3BUTHsI CTPaHbl; KAKOB MarucTpajJbHbINA
yTh €€ IBUKEHUS; CYILIECTBYET JIM HPAaBCTBEHHAs] MAaKCUMa HapOJa; 4YTO MOYKET CTaTh
OOBEIUHSIONIEN CHJION OOIEH MEYThl. A MMEHHO 3TH MOMEHTBI M COCTaBIISIIOT CO-
Jiep>kaHue HauuoHaibHOM maeu. s Poccuu, B KOTOpOH MpOKUBAIOT NMPEACTABUTEIHN
OoJee cTa MATHIECATH HAMOHANBHOCTEH W HAPOJHOCTEH, 0COOCHHO Ba)KHO HAWTH Te
OJIEMCHTbBI, KOTOPBIC BbIpAXKaOT Hanboiee XapaKTCpHbIC O6IJ_[I/IC Oeciu, nacajbl, MCUTHI
pOoCCusH.

HeobxonumocTs ompesesicHuss 0COOCHHOCTEH OOIIEPOCCHIICKON HAIlMOHATb-
HOM WJIeH BBI3PEBAET CO BPEMEH CO31aHHsI OTEYEeCTBEHHOM rocyJapcTBEHHOCTH B 00Y-
CJIOBITMBAETCS KaK UCTOPUYECKH, TaK U reorpaduuecku. Poccust axke B CEroOAHSAIHUX
ee IrpaHuIlax — camas Oojblias cTpaHa Mupa. FIMeHHO Ha e€ TeppUTOpUU MOIJIH 3a-
POIUTBCS W B3pAIIUBATHCSA HIEH Hamboliee TI00ANFHOTO XapaKTepa, JOXOJIINE 0
KOCMHYECKIX MaciiTaboB, IMCHHO Ha IPOCTOpPaX MHOTOHAIIOHAIBFHOTO TOCYIapCTBa
MOTJIH BO3HHKHYTh W KyJIbTHBHPOBaThcA uaen «BceenuHcTBay B.C. ConoBréBa, 00B-
SAMHAIONIETO BBICIIETO (penurno3Horo) rymanmsMa I[1LA. ®ropeHckoro, «oOmero
nenay 3a00TsI o ipeakax H.®. ®énopora u T.1.

Bo B3rmsigax Ha cyAbpOBI BCEro 4eTI0BEYECTBA, BRIPAXKCHHBIX B OOIIETEOIOTHYe-
cKuX, obmebnonornueckux HoocdepHoix unesix B.U. Bepnaackoro, oOuieuenoBeye-
cknx Kocmuuecknx uaesx K.J. IIMOIKOBCKOTO M JAPYrHMX KOCMHCTOB COJEPIKUTCS
MHUCCUOHEPCKUN CTEPKEHb PYCCKOH, POCCUHCKON uAEeH, HUMEKLENH BCEMUPHO-
HCTOPHUYECKOE 3HAYCHHE.

HUIEAJIBI PYCCKOI'O KOCMU3MA, YYEHHUE JI.H. TOJICTOTI'O
U IMIPUHIUAII TOCYJIAPCTBEHHOCTHU
(ITAPAJJIEJIN 1 ITPOTUBOPEUYUS)

B.N. AnekceeBa

1. CoBOKYIHOCTB HJIEH PyCCKOTO KOCMU3Ma B cpepe COLUAITBHOTO CTPOUTEIb-
CTBa TMO3BOJISIET BBICIIMK THIT OOIECTBA MPEACTaBUTh KaK €IWHOE COIMAIbHOE TEJO
KOCMHUYecKoro macmraba u kocMudeckoro 3HaueHus (BceeauHcTBo B.C. CosoBbéBa,
ncuxokpatus I[1.A. ®@nopenckoro, conuym H.®. ®énoposa u K.3. [lmoakoBckoro).
Ero ocHOBHOI XapakTepHCTHUKOH SIBJISETCS OTCYTCTBHE JIFOOBIX MPOTHUBOpEUHi (pa3-

140



HUIIBI B YPOBHE XHM3HHM M JI0XOJAaX PA3INYHBIX CJIOEB HACENEHUS; UCTOPUYECKH CIO-
JKUBILEHCS BPaKIbl MEXKIYy HEKOTOPBIMU HALUSAMH M HAPOJHOCTAMH; Pa3HULBI B CTe-
TIEHU BJIMSTHHSI TOTO WJIM WHOTO TOCYAapCTBA HA TE€OTOIMTHIECKOM apeHe u 1p.). bazoi
HOBOTO OOINECTBAa JOJDKHO CTAaTh HE €0 HEWCYEPIIaeMOE MaTepHalIbHOE OOTraTCTBO
(37O yCrmOBHE CTAaHOBJIEHUS BBICIICH CTAAWMHM), a TICHXOJOTWYECKash COBMECTHMOCTh
BCEX HAIlMi M HapOAHOCTEH, NMpeICTaBUTENEN Pa3IUYHBIX pac, YMEHHE CTaBUTh BCe-
obmue e u GopMyIHPOBaTh CIUHBIC 3a]]aul, COIPOBOXKIAEMbIe IIO3UTUBHOM NCH-
XOJIOTHYECKOH (Apykemodue, cocTpaaHue, yBaKeHUE K Apyromy, 3a00Ta 000 Bcex)
Y WEO0JIOTMYECKOl MOoTHBanuel (Hannuue odlieuenoBeyeckux uueit). Bompoc o roc-
YAapCTBEHHOCTH TpU TaKOM MOAXO0Je «pacTBopsgercs». OH He OTpHULIaeTCs, HO U He
MMeeT NPUHLUIHAIBLHOTO 3HaueHus. [Ipennonaraercs, uro Haubosnee 3hPEKTUBHBIN
THII TOCYAapCTBa (KOJUIEKTHBHOE IIPABICHNUE PY HAJTWYHU BIACTHOW BEPTHKAIH THOO
CaMOYIpPABICHNE CHUCTEMBI OOIIMH) yXE MOCTPOCH, YTO IOMOTACT PEalN30BBHIBATH
BBICIIIME MJEANbl YEIOBEYECTBA, TO €CTh CIYXKHUT I (OPMHUPOBAHHS TAaKOTO THIA
JMYHOCTH, KOTOpast yCTpEeMIICHa B OECKOHEYHOCTD

2. B otHOomeHnn BecbMa oOmmpHOTO TBOpYeckoro Hacmenws JI.H. Tomcrtoro
HanOoJiee OCTphIe CIOPBI BEAYTCS B CBA3M C €r0 Bepcuell TPaKTOBKH INPHHIHIA
«HEMPOTHUBJICHUS 3]y CHUJION», KOTOPYIO IHCaTeNlb Pa3BHBaJ M MPONAraHIupoBal B
cBOMX penurunozno-¢puinocodekux counHenusx. [lo Bepcuu JI.H. Toncroro 3anosens
XpucTa UCTOIKOBaHa HE BO Beeil MIyOMHe e€ 3Ha4YeHUsI; OHa He MCIOJIb3YeTCs B Kaue-
CTBE MOJHUTUYECKOTO HMHCTPYMEHTa; OHAa HE CIY>KUT BHYTPEHHUM MOOYIUTEIbHBIM
MOTHBOM K IMOBEJICHHIO OT/EILHOTO YEJIO0BEKa, TO €CTh OHA He paboTaeT Kak 3¢ ¢ek-
TUBHBII UHCTPYMEHT ypETyJINPOBaHHs COLMATBHBIX U MHIUBUAYAIBHBIX IIPOTHBOpPE-
yuil MexAy JIoAbMU. B HacTosimee BpeMs Haes HENPOTHBIEHHS MOYTH MOJHOCTBIO
3a0bITa, OHA JajieKa OT BHUMAaHHS PYCCKOM MPABOCIABHOM IIEPKBH, BIACTHBIX MOJIHUTH-
YECKHMX CTPYKTYp M BHUMAaHUS KyIbTYPHOTO YeJIOBEKa. YUEHHE KOCMHUCTOB H yUEHUE
JLLH. Toncroro cpaBHUMBI, TaKk KaKk B HUX 33Jal0TCS BBICIINE HJ€Allbl Pa3BUTHS JIHY-
HOCTH, HEpealn30BaHHbIE M B Hacrosmee BpeMs. B koHeuHoM cuére, oba ydeHUs
OCTaBJIAIOT BOIPOC O TOCYIAapCTBEHHOCTH B CTOPOHE (JII KOCMHCTOB TOCYIapCTBO
€CTh CPEICTBO pelIeHus Oojiee BBICOKMX 3aJad, a Juid ToJCTOro OHO — HCKIIIOYH-
TEJIBHO OTpHUIaTeIbHAs COIMANbHAs CTPYKTYypa). To U Apyroe y4eHne poaHUT UX TI10-
GambHO-YHUBEpCANBHBIA XapakTep. B HEKOTOpOM CMBICIE 3TO YTONHH, 3aJAOIIHe
OTIpeIeNIeHHBIN BEKTOP MBICIIH, HO HE CTUMYJIMPYIOIINE HUKAKOro 00pa3a JeHCTBHSL.

3. Bompoc 0 rocyaapcTBEHHOM CTPOHMTENILCTBE CTAN YPE3BHIYAHHO aKTyaTbHBIM
B HACTOsIIEE BPEMsI B CBSA3M C HOJIMTHIECKUMH COOBITHAME CHadasa B Kuese, a 3arem
Ha Ykpaune. Ocoboe 3ByuaHHEe OHM TOJIyYHJIH B CBSI3M ¢ BoccoequHeHneM Kpbpima c
Poccuiickoit ®enepanumeii. MoXHO CKa3aTh, 9TO 3TO COOBITHE OBLIO MOAIEPKAHO POC-
CHICKOW Haluei, a cTpeMIIeHHe K COOMPaHUI0 POCCUHCKHX 3eMeNb UMEET IIaHC CTaTh
HallMoHanbHOM ujeeil. IlpoTekaromue npoueccs B TOCYAapCTBEHHOM CTPOMTENIBLCTBE
JIEMOHCTPHUPYIOT, YTO €r0 MPOOIEMBl U OCOOCHHOCTH SBJISIFOTCA Ba)KHOH YacTBIO CO-
BPEMEHHOMW MOJUTHYECKON KU3HU. B 3TOI CBSI3U BO3HUKAET BOIPOC O COBPEMEHHOM
OIIeHKE KOCMHCTCKOW TOUYKH 3pEHHS Ha TOCYJapCTBEHHOCTh. SIBisieTcs au oHa ab-
CTPaKTHON 1 OECIIOIe3HON YTOIHEH, MPOTHBOPEYUT JIN COBPEMEHHBIM 3a/1a9aM ITOJTH-
TUYECKOTO CTPOUTENILCTBA, MOXKET JIM COUETaThCs ¢ «yTonudeckoi» uaeeit JI.H. Tou-
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croro? Ha Ham B3riiAn akTyaJdbHBIM SIBIISICTCS COCOWHEHHWE B CO3HAHMH YEJIOBEKA
Ba)XHOCTH AKTHBHOCTH COIMAIBHBIX OTHONICHUH, MEPCICKTHBHOCTH COIMAIBHOMN
MBICJII ¥ Pa3BUTHSI TTTyOOKO MHANBUIYaIbHOTO JYXOBHOTO AEHCTBHUS. ABTOp HacTau-
BaeT Ha TOM, YTO NTHOPHPOBAHUE XOTS OB OJTHOM COCTABIISIONICH 3TOH TPOHCTBEHHOU
UZIeH TIPUBEAET K YIIEpPOHOCTH pa3BUTHS KaK JMYHOCTHO-MHIMBHIYAJIBHOTO, TaK W
COLHUATBbHO-IEJIOCTHOTO.

ECTECTBEHHOHAYYHBIE ITIPEJACTABJIEHHMS XI1X BEKA KAK
HCTOYHUK MOHUCTUYECKHUX BO33PEHUM K.3. IMUOJIKOBCKOI'O
B.N. Anekceesa

MupoBO33peHIECKHEe HIOCH PYCCKUX KOCMHCTOB 0a3MpOBAINCH HAa 3HAHUSIX B
00JaCTH €CTECTBCHHBIX M TOYHBIX HAayK, MO0 OrpaHMYMBAsICh CBEICHHUSMH, YCBOCH-
HBIMH B TIpoIiecce TOTYICHHOTO UMHU 00pa30BaHUs, JTHOO MOTIOIHSACH 32 CUET OCMBIC-
JICHUSA OTKPBITHH, CIETaHHBIX MX MpPEIIICCTBCHHUKAMHU M COBPEMCHHUKaMU. [aHHOE
nosioxkenue orHocures U k K.9. Iluonkosckomy.

OTMeTuM 00IIHe MOJI0KECHUS SCTECTBO3HAHUS, KOTOpPhIC CTamu 6a3oi ais ¢u-
JIOCO(CKIX MOHHCTHYECKUX Bo33peHuid K.3. [{nomkoBckoro:

OnHopoaHocTh ¢u3myeckoro mmupa. [losunmst Iluonkosckoro ¢hopmupora-
Jach Ha 0a3e HBIOTOHOBCKOI'O BapHaHTa KapTHUHBI MHpa (HE CIYYaiiHO OH HE TPUHSII
TEOpHIO OTHOCHUTENLHOCTU A. DiHITEelHA). [To ero MHEHHMIO, BCE B MUPE MOXKET OBITh
B3aMMHO COOTHECEHO, MOJ00HO, YCTOWYMBO U CTAOWIILHO: BEIISCTBO, MPOCTPAHCTBO,
BpeMsI ¥ 3aKOHBI UX CYIICCTBOBAHMA. MeX Iy IPUHIUIIOM OJHOPOTHOCTH (PH3HUECKON
BCEJICHHON (KOCMOC €IH) W YHHBEPCATBHBIM W BCEOOLINM THIIOM HPAaBCTBEHHOCTH B
9TOH JKe BCEJICHHOW CYIIECTBYET MpsiMasi Mapajliellb. DTy Mapajliellb OMUCHIBAIN KaK
6otannk A.H. BeketoB B ctathe «HpaBCTBEHHOCTh M €CTECTBO3HaHHE», Tak u K.D.
HuonkoBckwii B paboTe «ITHKA WM €CTECTBEHHBIC OCHOBBI HPABCTBCHHOCTI.

[anncuxuyeckass JUHHS KAK BapHAHT OJXHOPOAHOCTH. [laHmcumxmdeckas
uzes pa3padarsiBagach B HCTOPUU GHIOCOGHH U B HCTOPUH €CTECTBO3HAHHUU U3/aBHA.
K.3. [lnoakoBCKHI OCO3HAHO CTaJl MOCJeNOBaTe]IeM MaHICHXU3Ma, YCMOTPEB B HEM
MIPOCTYIO JIOTHYECKYIO BO3MOXKHOCTH OOBSICHEHHSI MPOUCXOXKIACHHUS CIIOKHBIX THIIOB
nicuxuku. Ecinu Mup oHOPOJIEH B CBOUX (PU3WYECKUX U TICUXUYECKUX CBOMCTBaX, TO
9JIEMEHTapHbBIE 3aYaTKU MICUXUKU UMEIOTCS B KaXKJOM aTOME U BCsl BCEJIEHHas B OMpe-
JIEIIEHHOM CMEICIIC JKUBA.

CucremMa B3aMMO3aBHCMMOCTH OTIeJbHBIX 4YacTeill (pu3Myeckoro Mupa,
HMeIIasi KOCMHYecKne MacTadbl. Omupasch Ha OTKPHITHE POJIM XJIOopodwiia B
peoOpa3oBaHUM HEPTHH COJIHCYHOTO CBETA B PACTUTEIBHBIN OEJOK, TO €CTh Ha TO
siBreHue, onmaronapst koropomy K.A. TUMupsi3eB cMOT TOBOPUTH O KOCMHYECKOU POJH
3eNIEHOT0 JIUCTA, [[MONKOBCKUI NPEITOKIIT COOCTBEHHOE TEOPETUIECKOE TIOCTPOCHUE
00 YHUBEPCAIBLHOCTH YeJIOBEKA-PACTEHUS, UMEIOIIETO B COCTaBE KOXKU XJIOPODHUIIIO-
BBIE 3€pHA.

IBOJIOMUOHM3M, 1apBUHU3M. [ToguepkHem To, uTo K.D. IlM0OIKOBCKHN dKC-
TPanoJUPOBA 3aKOHBI IBOJIONMK B OECKOHEYHOE HACTOAIIee W Oymylee, HAMETHUB
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3Tanbl Mpeodpa3oBaHui (MIM CAMOM3MEHEHHI) B aHATOMUH, (U3UOJIOTHH, IICUXOJIO0-
TH{ YEJIOBEKa; OBIUKYIIMX CHIIaX OOIIECTBEHHOIO PAa3BHUTHS; CTAIMSIX 3BOJIOLHU Ca-
MOT'0 KOCMOCa.

EcTecTBeHHBIH WM MIAHUPYEMBIH POCT MACIITA00B 00beJUHEHUS OTHO-
poaHbIX peHoMeHOB. OJHO M3 CaMbIX ITOKAa3aTENbHBIX BBICKA3bIBAHUN YYEHOTO, HII-
JFOCTPUPYIOLIUX €ro MOo3UIHnIo: «Bech mporpecc Hayku COCTOHUT B 3TOM CTPEMIICHHHU K
MOHH3MY, K €AMHCTBY, K 3JIEMEHTapHOMY Hadany. E€ ycnex ompeznensieTcs CTeIeHbI0
JOCTHXKEHUs equHCTBa. MOHM3M B HayKe OOYCIIOBJIEH CTpoeHHeM KocMmoca. Paspe
JapBun u Jlamapk He CTPEMIIINCH K MOHU3MY B Onosiornn? Pa3Be TOro ke He JKenaroT
reostorn? ®dusnka ¥ XUMHs BIEUET HAC MO TOMY )K€ HAIPaBICHUIO. ACTPOHOMHUS U
acTpodu3MKa JOKa3aliu €JAWHCTBO 00pa30BaHMsl HEOECHBIX TEJ, CXOACTBO 3€MIIM U
Heba, 0JHOOOpa3ne MX BEIIECTB M JyYHUCTOW SHEPrud. Jlake MCTOPHYECKHE HAayKH
ctpemsaTca kK MmoHmMY» (K.O. Lumonkosckuii. Ogepku o BeenenHor. Kamyra, 3omoras
amest, 2001, C. 201). [Tox ameMeHTapHBIM HaYaJIOM ITIOHUMAJIOCHh TO HanboJee odrmiee
ABJICHHE, HA KOTOPOM 0a3sMpyIOTCS BCE OCTAJbHBIC, 3a4acTylO 10 BHIAMMOCTH pa3HO-
poxssle. Llens Haykn — 0OHapYXUTh 3TO €ANHOE BeeoOIIee.

MeTonoJiorusi 00beIMHEHUS] Pa3HOPOJHBIX, TPAAMIIMOHHO PpPa3/ieJeHHbIX
(enomenoB. IIpumepom 3Toro Tesuca Moxer ciyxuth uaes K.3. Llnonkosckoro o
BO3MOXKHOM T10/100MH YeJIoBeKa (KMBOTO CO3HATEIIHHOTO CYIIECTBA, OTPAaHUYEHHOTO B
CBOMX pa3Mepax M JKU3HEHHOW MOTEHIMHM) U KOocMoca (TUTaHTCKOW COBOKYIHOCTH
KOCHOT'O BEILECTBA CO CBOMMH 3aKOHAMH CaMOOOHOBJICHUS M TAKOW ITPOIOJIKUTENb-
HOCTBIO CYILECTBOBaHHsI, KOTOpas HE COINOCTaBUMa C MPOAOJIKUTECIBHOCTBIO KH3HU
YeI0BeKa).

Mepdexunonusm. CodctBeHHO, Bce rpanu punocodun K.3. IuomkoBckoro
MPOHUKHYTHI HACSMH TIep(EKIHOHN3MA, OIHCAHWEM CIIOCOOHOCTH YEJIOBEYECTBA K
COBEpIICHCTBOBAHMIO KaK HPAaBCTBEHHOM IEJIM M CMBICIY CYLIECTBOBAHMS BOOOIIE.
[JaHHas npes BCTpedaeTcs M y €CTECTBOMCIBITATENEH, B YacTHOCTH, y Owmoiora JI.
Bepbanka.

OCOBEHHOCTHU ECTECTBEHHOHAYYHOT' O
KOHCTPYUPOBAHUSA PEJIMT'UN
B TBOPYECTBE K.J. INOJIKOBCKOI'O
T.b. Kapynuna

Wnest kocMHYIECKOH TEePCIIEKTUBEI YEJIOBEYECTBA, BCECTOPOHHE pa3padoTaHHAS
BO MHOrux counHeHusax K.J. LlnonkoBckoro, uaes caoxHasi U KOMIUIEKCHAsL, TOPOIU-
Ja OONBIIOE KOJMYECTBO BOMPOCOB M €HIE OOJbIIee KOIUYECTBO Pa3sHOOOPA3HBIX
TpakToBOK. OcCBellleHne KOCMUYECKOW MEePCHEKTUBBI MPEkKAE BCEro MoJApa3zyMeBallo
oTBeT Ha Borpoc: «Kak 310 ocymectButh?», Ho K.O. LlnonkoBckuil cHauana pemui
OTBETHUTH Ha BOIPOC, MPEIIIeCTBYONNH eMy — «Jlyis gero 3to Heobxoammo?» (B.M.
Manensman. Unes KoCMUYECKOW MEpPCIEKTHUBBI Pa3BUTHSA YEJIOBEUECTBA B PYCCKOM
¢unocodckoit tpaguuuu. M., MUCuC, 2005. C. 6).
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OTBETHI Ha OTH J[Ba CBA3AHHBIX MEKIY COOOH BOMpOca MOJKHBI OBLIH ITOKa3aTh
HANpaBICHHOCTb MEPCIEKTUBEI PAa3BUTHS YEJIOBEUECTBA 3a IpeelaMy Halleil ruiaHe-
1. OntHaKo I{ponKoBCKHMil 00IIEe HANPaBICHNE ABMKEHHS COTJIACOBBIBANI C COLUAIIb-
HBIMH 3aKOHOMEPHOCTSIMH B YpE€3BBIYAaliHO HE3HAYUTENbHOH creneHu. IloHMMaHue
pa3BUTH O0IIECTBA IO AHAJIOTHU C €CTECTBEHHOHAYYHBIM IIPOIIECCOM (3a9acTyio 6e3-
JIFOAHBIM, KOTJIa Pa3BUBAETCS] HEUTO, OTUYXIEHHOE OT YeJIOBEUEeCTBa MM HaxoAsIee-
Ci HaJl HHUM), MOXHO BCTPETHTh y cTapmux coBpemeHHukoB K.DO. I[nomkoBckoro
K. Mapkca, 3. ®@peitna, O. [lnenrnepa. Cnenast ecCTeCTBEHHO-UCTOPUUECKAsl 3aKOHO-
MepHocTh Onuska K.O. [lnoskoBckoMy, y KOTOPOTO 3BOJIIOIMS YeIoBeKa (U 10 CeIeK-
LU ¥ Tocie He€) ecTh 3aKOHOMEPHBII ecTecTBeHHBIN npoluecc. ColuyM y Hero, CKo-
pee, ¢puznueckoe oOpa3oBaHue, Kak U BCE MOPOXKICHHOE (PU3NYECKUMU aTOMaMH.

@opmHpOBaHHE TNPEACTABICHHH O KOCMHUYECKHX IEpPCIEKTUBAX TpeOOBao
YCTaHOBJICHHS OCOOBIX METOJJOB HCCIIEAOBAHMUS KaK MPUPOIBI, GU3UIECKOTO MHUPA, TaK
1 DyXOBHBIX (pEHOMEHOB, 00pa30BaHHBIX M3 aTOMOB-AYXOB. OTO, 0 MHeHHIO L{nom-
KOBCKOTO, BO3MOJKHO, €CJIM «OTPEIIUTHCS OT BCETO HESICHOTO, BPOJE OKKYJIBTH3MA,
CIHMPHUTH3MA, TEMHBIX (HUIOCO(QHHA, OT BCeX aBTOPUTETOB, KPOME aBTOPHUTETA TOUYHOMH
HAayKH, T.C. MaTeMaTHK{, T€OMETPHH, MEXaHUKH, (U3MKU, XUMUH, OHOJIOTHH U HX
IpUIoKeHu» (TaM ke, c.112). menHo no3tomy, no L{H0IKOBCKOMY, TONBKO ecTe-
CTBCHHOHAYYHBIE METO/IbI TO3HAHUS CTIOCOOHBI IPUBECTH K UCTHHE.

Mup BBIIISAUT JOCTATOYHO JIEMEHTApHO: OH €lMH, BEYCH M HETPEphIBEH.
EnuHCTBO ero OCHOBaHO Ha BPEMEHH, MpOCTpaHCTBe U cuie. Ilpocreiimue coctamis-
1omye GU3NYECKUX TeN SBIISIIOTCS TAK)KE CYThIO IPUPOJIBI )KUBBIX Tell 0e3 pa3zieneHus
Ha XMBOEC M HEXXHBOE. ATOMBI, HaJICNEHHBIC OIIYNICHUSIMH, HACHIIAIOT XUMHIECKU
OJTHOPOJHBIM KOCMOC, pa3BUBAIOIINICS 110 €IUHBIM (PU3NUECKHM 3aKOHaM, obecredu-
Bas €ro BCEOOIIMMH CBOHCTBAMHM UYYBCTBHTEIBHOCTH W CIOCOOHOCTH HPHUHHMATh
¢dopmy xuBoro. «Kak m BO BCEX CBOMX TPYZAaX, sl CTApaloCh BCE CBECTH K OJHOMY
Havaiy, crapoii HproTOHOBCKOIT MexaHuke» (TaM ke, c. 117). U Tyr, xak u y 1. Hero-
TOHA, Ha IEpBBIN IIaH BcTaér IlepBonpHyYMHA, NCTOYHUK, OCHOBA M HAYAJIO0 MHpa.
VIMeHHO 0TCIOZ]a MOXHO HAYMHATHh Pa3rOBOP O KOHCTPYHPOBAHUM peluruu L{nmonkos-
CKHM.

CxeMaTHYHO MaHHBIA TPOIECC MOXKHO MNPEICTaBUTh CIEAYIOUIMM 00pa3oM.
IlepBblii 1 BhICIIKN 37€MEHT 3T0 BeuHblil uctounuk Bcero, unu [lpuumna. [Ipuunna
MIOPOYK/IaeT MPOU3BOAHBIN OT He& KOCMOC, BCEIEHHYIO, BemecTBa. KocMoc 06xymaH,
3aKOHOMEpPEH M OOBSCHSAET B CBOIO ouepenb Hanuuue [Ipuumnsel. [lpuunna wypecHa,
BeJINYaBa, TPYIHO BoOOpa3nma, Onara, pasyMHa, MHJIOCEpIHA, 10Opa 1 MOJIHA JIIOOBH.
[NepBonpuunHa wim bor sBiseTcs 0JHOBpEMEHHO caMOi OpraHM30BaHHOMN M M3BECT-
HOM 4YeJIOBEKY YacThI0 MHUPA, BHICOYAMINIEH (CITACHTENBLHON) MIeeld U CaMUM MHPOM.
Beznecymnuocts [lepBonpuunHbl «BHAHA M3 OE3rpaHUYHOIO PACIPOCTPAaHEHUs Bce-
JICHHOH U neficTBUs €€ cuil Ha Besikoe pacctosHue» (K.O. Ilnonkosckuil. ut Hayu-
Ho¥1 Bepwl. M., CamoobpazoBanue, 2007. C. 270).

Bepa B bora (unu npu3HaHue €ro CymeCTBOBAHMS) 000CHOBBIBAETCS MBICITUTE-
JIeM KaK YBEpEeHHOCTh YeJOBeKa B HAJMYMU BBICHIETO Oy1ara, KOTOpasi IPUCYTCTBYET B
Hac BEKaMH B BUJE HMIEaJIOB, IOCTUTAEMBIX HHTYHTHBHO. OCO00 MHTEPECHO TO, YTO
Bor HeoOxomum uwenoBeky. IIpexne Bcero Torzaa, Korja eMy HE XBaTaeT JOKa3aTelb-
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HOTO 3HAaHUS, BIOCIECACTBHU CIIOCOOHOTO MPUHSTH HAYYHYIO (JOPMY MOCIIE TIOTyICHUS
JIOKa3aTenbCTB. VIMEHHO B 3TOM BBIpaxaercs: OiaroBosienne [lepBonpudnHbl K CBOMM
cozpanusM: «Tam, raoe pasym OeccuiIeH, pesurusl MPUXOJUT Ha MOMOIIb U pa3pemacTt
HAIlld HEJOYMEHU» (TaM ke, C. 14).

K.32. lnonkoBckuit npemnaraet: «Ilyckail cymecTByeT 2 Bephl: 0{HA — YHCTOE
XpUCTHAHCKOE yyeHne 0e3 HaTsHKEK M yMCTBOBaHMS, pyras HaydHas, HerojHas. Mo-
JKET OBbITh, HACTYIHT BpeMsi, Korjga obe coiayTcsi B 0IHO» (TaM Xke, c. 14). «YM He
MHPHTCS C CYILIECTBOBaHHEM BCENICHHOW 0e3 mpu4yuHbD» (TaMm ke, c.15). ITo L{nonkos-
CKOMY CYILECTBOBAaHHE BBICIICH BOJIM MOXHO «Ia)K€ JI0Ka3aTh Ha OCHOBAaHWU W3BECT-
HBIX HaM €CTECTBEHHBIX 3aKOHOB» (TaM ke, c. 17). B crarbe «Ecth 11 Bor» oH roBo-
putr: «Hazno cosznare HaydHOe ompejeneHue bora, eciii Mbl HE XOTHM PaccTaTbesi €
3TUM CIIOBOM» (TaM xke, ¢. 251).

IMoxBoxs urorm, MOXHO 3aHUKCHPOBAaTH 0COOCHHOCTH OHNMaHus bora B u-
nocodun K.3. [lnomkoBckoro:

— cBoiicTBa [lepBonpUYMHBI BEIBOAATCS M3 CYIIECTBOBaHHS BceneHHOH, HO OT-
JIUYAIOTCS OT e (M3MUYECKUX MapaMeTpoB, OHA UyJECHA, BEIMYaBa, TPYAHO BOOOpa-
3uMa, OJara, pasyMHa, MHJIOCEpIHA, J00pa ¥ MOoJHA JH00BH;

— BceseHHas KOHCTUTYHpYET OeccMepTHeE YeTI0BeUeCTBa;

— cymectBoBanue Ilepsonpuunnsl (bora) ecte oHTOMormueckoe Ero mokaza-
TEJBCTBO;

— MOpaJIb U PEJIUTUs HUKAK HEe CBSI3aHbI MEXy COO0I;

— EBanrenus nonssl npotuBopeunii. CymecTBoBaHne XpHUCTa JOMYyCTUMO, HO
3TO CKOpee Heasl ISl KyJIbTYPHON YacTH YeJIOBEYECTBA. « 5] IOMHIO, C KAKUM TPYIIOM,
IOHOIIIEH, 51 MepeBapuBal €BaHTENHE. DTy TPYAHOCTH JKelan Obl Telepb YCTPAHUTE.
YcTpaHsio Takke HECYIIECTBEHHOE M NMPHOABIII0O KOE-KAaKHe 3aMETKH» (TaM e, C.
525).

Y K.3. LI101KOBCKOTO MOIYYHIIach €CTECTBEHHAs! M, OJJHOBPEMEHHO, BEPXOB-
Has [lepBonpuunHa, BouenoBeuusiuiics bor.

COBPEMEHHBIE TEHJIAEHIWA B UCCIIEJOBAHUAX
OUJTOCOPCKOI'O TBOPYECTBA K.9. IMOJKOBCKOI'O
B.M. Manensman

Hammamne ¢unocodekoit mpobmemaruku B TBopuectBe K.3J. LlMonkoBckoro B
HacTosilee BpeMsi HUKeM He ocrapuBaercs. OJHaKO TOYKOH OTCUETa cCHCTeMaTHde-
CKUX HMCCIIEJIOBaHUI JaHHOTO paKypca ero TEOPeTU4eCKoil AeATeIbHOCTH MOXKHO CUH-
tatb 1974 r., xorna B pamkax Hayuneix Urennmit mamstu K.O. Lunonkosckoro (IX
UYrenust) odopmmiace cnenuanbHas cekmusa «K.D. ImomkoBckuit u ¢unocodckue
npoOyieMbl OCBOEHHS KocMmoca». JloBonbHO ObICTpo mpobieMaTnka e€ 3aceqaHuit
pacumpmiIach, BKIIOYNB B Ce0s MIUPOKUH KPYT COMUAIBFHO-TYMAHUTAPHBIX BOIIPOCOB.
B Teuenme mociemyromux ABaIIATH JIET, IPEXIE BCEro B pamkax UreHui, chopmu-
poBajics TeMaTHYECKHH Iuamna3oH GHIoco(CKux mpobdiieM, cBsI3aHHbIX ¢ uaesamu K.O.
{romkoBCKOTO, BKIIOYAIOMNK B ce0s OpUTHHAIBHBIE HCCIIEI0BATEIbCKIE HaIpaBIe-
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HUSI, B paMKaxX KOTOPBIX OOOCHOBBIBAINCH HETPHBHAJIBHBIE BBHIBOABL. K mx umciy,
MPEXJE BCETO, MOKHO OTHECTH:

— BO3MOXHOCTh CYIIIECTBOBAHHS «KOCMUYECKON (uocopum», e€ cyTb, IpHH-
LUIBL ¥ MO UKL,

— «PYCCKHH KOCMHU3M» Kak 0co0oe HampaBleHHE B pPycCKod ¢umocopum,
copmupoBaBIIeecst BO BTOpoit moioBHHBI XIX B., €ro Te4eHus U MPeACTaBUTEIH;

— aKCHOJIOTHUYECKasl COCTABIISIOIIAS KOCMUYECKOHN NeATeNIbHOCTH U 1peolpaso-
BaHMUI B KOCMOCE;

— COBEPILECHCTBOBAHNE COBPEMEHHOW KAapTHHBI MHUpa C Y4ETOM €ero KocMuYe-
CKHMX MacIlTadoB;

— KOCMHYECKas IUBHIM3ALMS, €€ MPU3HAKA  BO3MOXKHOCTD CYIIIECTBOBAHUS;

— ro0anbHbIE TPOOJIEMBI YEJIOBEYECTBA B CBETE KOCMHUYECKOH NMEPCIIEKTHUBBHI
€ro pa3BHUTHS

— aHTPOIHBIM MPUHIUII, CaAMBIM HEMOCPEACTBEHHBIM 00pa30M CBA3aHHBIH C
KOCMHYECKON (PUIOCOPHEIH;

— npobiema GeccMepTus, )KU3HU U CMEPTH;

— peIMIHo3HO-MHUCTHYEeCKHe MOTHUBEI B TBopuecTBe K.O. [{nonkoBckoro u pyc-
CKUX KOCMHCTOB;

— BO3MOXKHOCTb CYIIECTBOBAHHUS KOCMUYECKON STHKH.

Crenyromee ABaIIlaTUIETHE, K COXAJEHHIO, 3TOT CIHCOK HE YBEJIHYMIO, a
cKopee Bcero 3akoHcepBHupoBaiio. [Ipnuém, Kak mokaspiBaeT aHaJIU3 COJEPIKaHUs 3Ha-
YHUTEJILHOTO YHCIIA TIOSBIISIOIIUXCS paboT, YeM dallle MPHUBJICKAIUCh IPH 3TOM CCBUTKH
Ha umst K.O. IlonkoBckoro, TeM [eKiapaTHBHEE 3BydYalll MHOTHE YTBEPKICHHS.
OcTaHOBUMCS HA T€X CIOXHBIX U HEPEAKO HETATHBHBIX TCHACHIMAX, KOTOPBIE CTAJIN
OUYCBHIHBIMU HA CETOAHSIIHUN AEHb IpU M3ydeHHn Quocodcekoro tBopuectBa K.O.
I{nonkoBckoro.

Bot ux nanexo HeNoIHbIN epedeHb:

— Ype3BBIMaHHO MPHUOIM3UTEIFHBIE WM MOIHOCTHIO OTCYTCTBYIOILIHE TTOTBITKH
YCTAHOBHTH CBSI3b TeX WK MHBIX Hiei K.O. [{noiaKoBCKOro ¢ HCTOpHUECKUMU 00CTOSI-
TEIbCTBAMH, COCTOSHHUEM HAyKU U TEMATUKONM OCHOBHBIX JUCKYCCHUH B TBOPYECKOI
cpenie BO BpeMeHa uxX (OpMHpPOBAHUS;

— paccmoTperue GuIocoMCKUX HAeH KalyKCKOTO MBICIUTENS KaK THITUYHOTO
MPEACTaBUTENS] PYCCKOTO KOCMH3Ma, OJTHOIIOPSAKOBOTO B PsAY APYTHX IOCIeoBaTe-
JIel TaHHOTO HaIpaBJIeHUS;

— TPaKTOBKa TEPMHUHOJIOTHH, HcTiosb3yemoit K.O. [{nonkoBckuM, B Bapuanmsx
e€ cOBpEeMEHHOTO (MM aKaJeMHUUECKOT0) 3ByJaHHs, a OTACIbHBIX BBICKAa3bIBaHU (He-
PEelKo CIydaiiHBIX ¥ CHOHTAHHBIX) — KaK apr'yMEHTHPOBAaHHBIX BHIBOJIOB;

— [TOJTHOE WTHOPHPOBAaHME HAYYHO-JMCKYCCHOHHOW kM3HM Poccum m mmpa B
koHue XIX — nayane XX BB., B kotopoit K.O. LlnonkoBcknii mpuHUMAI camoe ak-
TUBHOE y4acTHe;

— CTpeMIIeHHE aBTOPOB paboT MPEICTABUTH MBICIUTENS €ANHOMbIIUICHHUKOM,
MIOCTIEIOBATENIEM CBOMX COOCTBEHHBIX NMPHUCTPACTHH W (QHIOCOPCKUX OpHEHTAINH B
Ka4ecTBE PEITUTHO3HOTO MBICIHTEINS, yOKICHHOTO MICTHKA, Teoco(ha, BHEKOH(pECCH-
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OHAJIBHOTO XPHCTHAHWHA, HEOCO3HAHHOTO IIOCJIE/IOBATEIIsl aBTOPCKHX (a He ero) Teo-
perndecknx kymupoB (H.®@. ®énopora, K.I'. FOnra, JI.H. Tonctoro u ap.);

— obpamenne k Qurocodcekoil mpobiemarnke, TeM OoJiee HUCTOPUKO-
¢unocodckoro mraHa, MpoeCCHOHATHPHO Maj0 MOATOTOBICHHBIX aBTOPOB, YBEPEH-
HBIX, YTO MX OCBEIOMJICHHOCTb (MHOTZA JOCTaTOYHO BBICOKAs) B APYTHX 0ONACTIX
TEOPETHYECKOr0 3HAaHHSI KOMIIEHCUPYET (HI0oco(CKoe HEBEKECTBO 1 HEYMEeHHE pado-
Tath ¢ (hrtocodckoii NpodIeMaTHKOIA;

—m3nanue coopuukoB crateid K.O. IlnonkoBckoro 0e3 yka3aHUsl COCTaBHTE-
nei, 6e3 Hay4HBIX U QUIIOCOPCKUX KOMMEHTapHEB, 0€3 UCTIPABICHUSI aBTOPCKHUX OIle-
YaTOK M y4€Ta ero IoKeJlaHuH, HO B CONPOBOK/ICHUU CTaTeil, B KOTOPBIX M3JIaraercs
YaCTHOE MHEHHE HallMCaBLIMX WX JIIOJIeH, KaK MMpaBuio, 6e3 KakoW-Inbo aprymMeHTa-
MU, KOTOpast IIOAMEHeTCs Ype3BblUaiiHO N300MIBHBIM IUTHPOBAHKUEM (2 3TO MILTIO-
CTpaIyH, a He APTYMEHTHI);

— 3alIUTa AWCCEPTAlMi, II¢ HU HAYYHBI PYKOBOIOWTENb, HH O(HIHAILHEIC
OIIIOHEHTHl HUKOTIA He HccienoBain TBopuectBo K.O. LlnonkoBckoro, rae auccep-
TaHT CTPOHT BCE CBOE M3NIOXKEHHE Ha 0a3e BOJBHBIX TPAKTOBOK OTIEIBHBIX BHICKA3bI-
BaHUH YIEHOTO, B3SATHIX M3 CAMHCTBCHHOTO MOTMABIIETO €My B PYKH COOpHHKA TPYIOB
K.3. Ilnonkosckoro (Harmpumep, kanauaarckas auccepramusa O.I°. CanukoBoit).

B Hacrosiee Bpemst pusiocodekoe TBopuectBo K.O. I{nonakoBckoro xaér cBo-
UX COBPEMEHHBIX KYJbTYpPHBIX, 00pa30BaHHbIX, TPOPECCHOHAIBHBIX, TPYAOIIOOUBBIX
UCClIeI0BaTeIIEeH.

®UJTOCOPCKHUE UJEHA K.D. IMOJIKOBCKOI'O B KOHTEKCTE
MHUPOBOM TYMAHUTAPHOM U TEXHUYECKOUN HAYKU
H.A. 351k0B

Ceromns npuopuretr K.O. [[nonkoBckoro B 00mactu pa3pabOTKU KOHIEHIIHA
KOCMUYECKHX IOJIETOB HE BBI3bIBAET COMHEHUI Y MUPOBOI'O HAYYHOT'O U KOCMUYECKO-
ro coobmectBa. Hampumep, B HenaBHo Bhienmeil kaure T. @epuucca (T. OepHucc.
Hctopus 3aBoeBaHUS KOCMOCca. DHIMKIIONEAN KOCMUYEcKHX amnmnapaTtos. M., 2007. C.
15), aBTOpa MHOXKECTBa TPYJOB MO aCTPOHOMUU U KOCMOHABTHKE, POCCHUUCKHHA Yy4E-
HBI Ha3BaH «OTIIOM MHUPOBON KOCMOHABTHKH». [10/100HbIE OIIEHKH BBICKA3bIBAIU U
JIpyrue 3apyOexHsle yuéHble. Bc€ yarne MHOCTpaHHBIE W POCCHICKHE aBTOPHI 0Opa-
LIal0T BHUMaHUE HE TOJIbKO Ha TexHuueckue unen K.O. IlnonkoBckoro, HO U oT™Meya-
IOT TOT (haKT, YTO OH SIBIIICTCS TAKXKE aBTOPOM OPHTHHAIBHOH QriI0cOPCKON KOHIIETI-
IIMH, Tpe/CTaBiIsomel OonbIIoi naTepec. B coBpeMeHHOM 0011ecTBe, B YCIOBUSIX,
KOTI/1a KOCMUYECKasi TEXHUKa M KOCMOHAaBTHKa CTaIM OJHHM W3 BEAYHMIHMX (aKTOpPOB
YCTOMUMBOTO M OHEPEKAIOUIET0 PAa3BUTUS, TEXHHUUECKHE HUAEU YYEHOrO HE IPOCTO
BOCTPeOOBaHBI, HO U MIPUHOCAT OOJIBIION 3KOHOMHYECKUH 3PQEeKT, Kak U MpeaBHIes
ux aBTop. CliexyeT OTMETUTh, YTO 3apyOEXKHbBIE TEOPETHKH YacTO TPAKTYIOT TEPMUH
«pwmnocodusi» 6onee MUPOKO, YeM MPUBBIKINA Mbl. OHU TOBOPST 0 ¢unocodpun Guo-
norud, punocopun pu3nky, puIocopun MaTeMaTHKH U Tak jaaiee. B pycie 3Toif mo-
THKHY MOKHO TOBOPHUTH U O (MIIOCO(MUN KOCMOHABTHKH.
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CpaBHUTEJBHO TIOKa MEHEE IMHUPOKO U3BECTHOE (HHUI0COPCKOE U TYMaHUTAPHOE
HaCJIeINe BEIUKOTO YIEHOTO TaKKe CTAHOBUTCSA MCKITIOUYUTEIHFHO aKTyalbHBIM B HAIITH
JTHH, KOTZ1a KocMu4eckas (puaocodus SBHO BCTYIAET B ATAIl CBOCTO SHEPTHYHOTO Pa3-
BuTHs. B cBa3u ¢ atum npen K.O. [{lnomkOBCKOTO BEIABUTAIOTCS Ha MIEPBEIH IUIaH, TaK
KaK B HUX 3aKIIFOYCHBI MHOTHE MIEPEIOBBIC U 1aKe TPOBUAYCCKIE MBICTH. Jl0CTaTOYHO
BCIIOMHHUTH €r0 3HAMEHHTBIN IUIaH [0 OCBOCHUIO KOCMHYECKOTO IpocTpaHcTBa. Tpy -
HO TNEPEOLCHNUTh NPHUKIIAJHOE 3HAUCHHE UIeH B 00J1aCTH KOCMHYECKOW CBS3U U HaBU-
rauuy, HaONoaeHus 3eMiIM W3 KOCMOCa, B TOM 4YHWCIE Ul NPEeACKa3aHMsl MOTOJBbI,
3eMJICTPSICEHUH U JAPYTMX CTUXUHHBIX O€JCTBHH, ONPOOOBAHMS HOBBIX TEXHHYECKHX
peweHuit 1 TexHonoruid. OYeBHIHO, YTO Pa3BUTHE KOCMHYECKUX TEXHOJIOTHI Harpsi-
MYIO BJIMSET Ha BO3pacTaHWE IKOHOMHYECKOW MOIIM T'OCYAapCTBa, Ha IOBBIILICHHUE
6J1arocoCTOSTHUA €ro Tpak[aH, B YaCTHOCTH, 32 CUET IPETOCTABICHUS YCIYT TI0 BHIBO-
Iy Ha OpOUTY CIIyTHHKOB JJISI IPYTHX CTPaH, OCYIIECTBICHNS COBMECTHBIX HCCIIENO-
BaTEILCKUX MHCCHH, TIOIETOB KOCMHYICCKUX TYPHCTOB U JPYTUX BUIOB MEKIYHApO-
HOTO COTPYIHHYECTBa. B 00IacTH KOCMOHABTHKU OCYIIECTBIISIFOTCS MCIIBITAHUS MHO-
THX TEXHOJIOTH, KOTOPBIE 3aTeM BBIXOST Ha MAaCCOBBIM PHIHOK M MIMPOKO HUCIONB3Y-
I0TCA, IPUHOCA, B KOHCUHOM C‘IéTe, OKOHOMHYECKHUEC BBII'OAbI HE TOJBKO HX CO3JaTEC-
JISIM, HO U BCEMY OOILIECTBY B LIeJIOM. MHOroe M3 3TOro MpeiBHIET B CBOEM TBOpYeE-
crBe K.O. IluonkoBckuid. OH cuutain cBou Gpuiocodckue U CoUUaIbHbIC UACU HE Me-
HCC 3HAYUMBIMH, YEM TCXHHYCCKHUC U OUYCHb XOTCJI, ‘-ITO6I>I OHH HE 6I)IJ'II/I 386I)ITI)I, npo-
sl CBOMX JIpy3€H U KOPPECIIOHACHTOB CIIOCOOCTBOBATh UX PACIIPOCTPAHEHUIO.

B3anMocCBs3b IKOHOMHYECKOTO M TEXHHYECKOTO IIpOrpecca C COLHaIbHBIM
pa3BuTHEM O0OIIecTBAa CETOAHSA OuYeBMAHA. Ha moBecTKe HHS CTOUT (HIIOCOPCKOe
000CHOBaHHE JaTbHEUIHIX MepcHeKTHB ocBoeHus ConHeuHoM cucteMbl. be3 moHmMa-
HUS TOTO, 3a4eM YEIOBEKY HEOOXOIMMO OCBaMBaTh KOCMOC, KaKOBHI IICTH U 3aIadi
ATHX HCCICIOBaHNH, HEBO3MOXKHO JallbHEHIee MBIKEHUE Briepe. Pa3smiuuHble acmek-
THl QIIOCOPUN KOCMUYECKOH AEATENbHOCTH OBLIM HCCICIOBAHBI OTEYCCTBCHHBIMH
¢mrocopamu emé B Havare KOCMHYECKON 3pBI, OJJHAKO TeMa €MIE JalleKo He HcUep-
mana. Ha ceromHAmHMN AeHp pacmmpuics «KIy0» KOCMHUYECKHX Aep)kaB, aKTHMBHO
OCBaMBalOUIMX KocMoc. Ho Takke 04eBHIHO, YTO CTpaHbl MOOJUHOYKE HE CMOTYT JI0-
CTUYb CYHICCTBCHHBIX YCIICXOB B CBOMX KOCMHUYECKUX MpOorpamMmax, MHOIu€ U3 KOTO-
PBIX DyOJIUpPYIOT APYT APYra, 4TO MPUBOIUT K HEOOOCHOBAHHOW TpaTe PecypcoB WIIN
OTPAaHNMYCHHOCTU BBIJIBUT'ACMBIX 3ajia4 (HaanMep, OpuCHTAIUA JIUIIb Ha OBJIAJICHUC
CBIPBEBBIMH pecypcamu JIYHBI U aCTEpOHIIOB).

[pumuto Bpemst 6oJee TIryOOKO MEPEOCMBICIUTE HacleIne OCHOBOMOJIOXKHHUKA
KOCMOHABTHKH, B TOM YHCIE €ro (MIOCOPCKUX TPYAOB. ITa HUAES CTAHOBUTCS BCE
GoJiee OYEBUAHON JJIsI MUPOBOTO HAYYHOTO M KOCMHUYECKOI'0 COOOIIECTBa.
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PAIIMOHAJIMCTUYECKUE U MUCTUUYECKHUE KOMIIOHEHTHI
KOCMHYECKOH U COLUUAJIBHOMW ®HJI10COPUHA
K.3. IUOJKOBCKOI'O
W.H. Tkaueuko

PaumonanucTuueckuii 1 MUCTUUECKUN MOAXOABI, HECMOTPS Ha UX KaXYyLIYIOCs
MPOTUBOIOI0KHOCTb, IOCTOSIHHO TEPEIIETAlOTCS B MICTOPUH YEJI0BEYECKOro IMo3Ha-
HUs. OTU KOMIIOHEHTHI B pa3HOM CTeNeHH MpUCYTCTBYIOT B TBopuecTBe H. KonepHu-
ka, T. bpare, JIx. bpyno, . Kemnnepa, T. Kamnanennsi, J[. Kapnano, b. Ilackans, U.
Herotona, I'. Jleitonuna, I'. Terens, I'. ®exuepa, K. ®dnammapuona, Bi. ConoBbépa,
H. Byraesa, Il. ®nopenckoro, H. bepaseBa u nenoro psina apyrux ¢uiaocodoB u
eCTecTBOUCIIbITaTeNe. PaloHanucTuieckue TeHIECHIUH TPOSBISUIUCH Y «UUCTBIX)
muctukoB: [lapamensca, Y. Dkxapra, 5. beme, O. Csenenbopra, E. braBarckoit, I1.
VYenenckoro, Ilanmtoca u P. lllrelinepa. PaznuuHble panroOHATIMCTHUYECKUE HMPOEKTHI
nepeycTpoiicTBa o0mecTBa TakkKe 4acTo BKIFOYAIH B ceOs MUCTHYECKHE JJIEMEHTEHI,
Hanpumep, B yronusx T. Kamnanemnsl, [I. @ypre u naxe y P. Illrelinepa. B pycckom
KOCMHU3M€ palMOHAJbHbIE U MHCTUYECKME MOMEHTHI COUYETAIMCh B COUYMHEHMsX H.
®Enopora, A. CyxoBo-KooOsimuna, H. Ymosa, K. [{uonkosckoro, H. Pepuxa u A. Ila-
uHuHa. Ounocodekue B3rsiapl K.O. I{H0IKOBCKOTO ¢ 3TOI TOUKM 3pEHUSI CIEIyeT pac-
CMaTpHUBaTh KaK MPOSBICHHUE ONpPe/eNeHHON TeHJECHIIMU, HOCSIIEH AOCTaTOYHO YHH-
BepCaJIbHbIN XapaKTep U CBOMCTBEHHOM Kak 3amajJiHOi, TaK U BOCTOUHOM TpaJULIMH.

Panmonanu3m 1{HOJIKOBCKOTO MMeEET CBOM OCOOEHHOCTH, IMOCKOJIBKY OH OTJIH-
YaeTcs, HalpUMep, OT KapTe3MaHCKo# (uinocoduu, sBUBILIEHCS 00pa3lLoM s BCeX
MOCIIEIYIONINX PAllHOHATNCTUICCKUX CUCcTeM. L[MonKoBCckuil HE 0COOCHHO OecIoKo-
nicss 00 000CHOBAaHWUHM CBOWX OCHOBHBIX TOJIOKEHHUH, BBIXOISIINX 32 MpPEIebl co0-
CTBEHHO Hay4HOTO WK (rrocockoro moHnManus. B cBoelt Hatydmiocopun oH pas-
BHBaJl HEKOTOPBIE MpeAcTaBiIeHUs pycckux nepconanucto A. Kosznosa u H. byraesa,
KOTOpEIE, B CBOIO OYepens, cienoBanu MoHanonorun I, Jleitoauna, I'. Tefixmiomnepa
n X. Bompda. L{[M0IKOBCKHI OpPHEHTHPOBAJCS HE HA COBPEMEHHYIO eMy (pH3HKY, B
KOTOPOM ITPOMCXOIUIIU PEBOJIIOIIMOHHBIE U3MEHEHHs, a Ha HaTypdmiocodckue npen-
CTaBJICHHsI, KOTOPbIE K TOMY BPEMEHH SIBIIINCH apxandeckuMu. Hanpumep, ero «3akoH
MOBTOPSIEMOCTH» OOJIbllIe HamoMuHaeT «Oe3qubl [lackansy, yem ¢usnky nHavana XX
B. OH cieoBaJl OJJHOBPEMEHHO JIBYM BENIMKUM aHTaroHuctam — U. Herotony u I
JleiiGHMIly, OT TEPBOr0 U3 KOTOPBIX OH 3aMMCTBOBAJI IIPEJCTABICHUE O TIOCTOSHHOM
BMEIIATENLCTBE BBICIIEH CHIIBI B MUPOBOM MEXaHU3M, a OT BTOPOI'O — IOJIOKEHHE O
HenpepbIBHOM psiie u3MeHeHuid. Atom L{nonkosckoro — 310 He atoM H. bopa miu 3.
Pezepdopna. Ero «ayBcTByIOMH aTOMY SIBIISICTCSI OCHOBHOW IICUXUYECKOH €TUHHIICH
MOHHCTHYECKOH cucTeMbl. Mup L[MONKOBCKOTO abCOIIOTHO JIETEPMUHHYEH B CBOMX
npejenax, HO BBICIIAsl BOJSI €r0 IIEPBOIMPUYMHEI IPOSBISLET ce0sl TOMHUMO MHPOBOTO
MexaHusMa. OgHaxo [{uoakoBckuii ocTancsa B CTOPOHE OT Pa3BUTHsS HE TOJIbKO COBpE-
MEHHOH (M3MKH, HO U GHIOCOMUH, €CTH HE CUUTATh OTIACIBHBIX, OJM3KUX €My II0
lyXy, HanpasyieHuH. [{MOJIKOBCKMI MOJIB3YETCsl TEJIEOJOTHNYECKUM J10KA3aTeIbCTBOM
CYIIECTBOBAHNS NMEPBUYHON MPUUYHHBI, HECOCTOSATEIFHOCTh KOTOPOTO OblIa MOKa3aHa
eme M. Kantom. B onrcanuu e€ cBOMCTB, BCe M3 KOTOPBIX Mbl HUKOTJ]Aa HE MO3HAEM,
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OH HCIIONB3YET AJIEMEHTHI HETaTUBHON TeoJOTHH. LIMONKOBCKH HE TPOSBIISII TOCTe-
JIOBATEIILHOCTH B OIICHKE COOCTBEHHOH (hmumocoduu, Ha3biBas ce0s YUCTEHITUM MaTe-
PHAJMCTOM W HE CYMTAas MHCTHKOM, HO €r0 MaTepHaln3allisl CIHPHUTH3MA eI He
03HAYaeT OTPHUIAHUSA MHUCTHIU3MA. [[MOTKOBCKHI [IOIyCKaeT, 4TO KOCMOC MOXKET
OBITh «IErKOH TPE30iD» MEePBOIMPHIMHEL. DTO COBCEM HE MATEPHAIMCTUUECKOE MHPO-
BO33pCHHE U 0OJIbIIIC HATOMUHACT «Maki0» WHAUNHCKOW (HHIocoduu.

KocMmuueckyro U COIUanbHY0 (QHIOCOPHI0 «KATYKCKOTO MEUTATEI) COBEP-
IIICHHO HEBO3MOXHO PacCMaTpPHUBATh pa3lieibHO. B cBoei conpanbHOl Gunocodun oH
CJIeJI0BaJl HATYPATHCTHUCCKOMY MOJIXOAY, XapaKTePHOMY I YTOIMUYECKOTO MBIIILIC-
Husl. [[MOTKOBCKUI MPUICPKHUBAIICS TCOPUH «Pa3yMHOTO 3rOM3Ma» M Pa3BUBAI TO,
YTO MOXXHO Ha3BaTh KOHIICHIHECH «3TOMCTHYHOTO aTOMay, HEMOCPEACTBCHHO CBS3aH-
HOW C €T0 MaHIICHXUCTCKUMH B3TIIsAIaMi. QaKTHIECKH OH MBITAJICS BO3POIUTH CTAPYIO
TEOPHUI0 METEMIICHX03a B €€ aTOMUCTHYecKOM Bapuante. C qpyroi CTOPOHBI, pammo-
HAJIA3M TIPENICTABISET COO0I aHTHHATYpPAIH3M 10 OTIPENICICHUI0, KOTOPHIA TOBEAEH B
AaHHOM ciydae 1o npexpena. Cucrema [{HoTKOBCKOTO MpearonaracT MOJTHOE U3MEHe-
HHUE OKPYXKAIOIIEH cpelsl U YeloBedeckoil mpuponasl. Ero commansHas dunocodus B
3HAUUTEJIBHO OOJIBILCH CTENEeHN palMOHAIUCTUYHA, YeM €ro KocMuueckas (Hioco-
¢us, HO OHA TaK)Ke UMEET MUCTHUYCCKYIO OCHOBY. Kpome Toro, [{1onkoBckuii 3aHrMAa
KpailHe PAalMOHAJIMCTUYECKYIO IO3MIMIO B OTHOLICHMM 3MOLMI, HAlPaBICHHYIO Ha
BO3MOJKHO 00Jiee MOJHOE MX YCTPAHCHHE C IENIBI0 TOCTHKCHUS «HHUPBAHBI». DTa MO-
3MIUs OblJIa OCHOBaHA Ha JOCTATOYHO MPOM3BOJIBHOM MPEIOCHUTKE O HYJICBOM 00IIei
CyMME OI_[IyU_[eHI/Iﬁ B TE€UYCHHUE >KU3HU U HEBO3MOKHOCTH €€ CpaBHCHHA C COBPEMCH-
HBIMH TICHIXOJIOTHYeCKUMH Teopusmu. OHa TakKe NpeArnoyiaraeT aTOMHUCTHICCKHUN
TIAHIICHXH3M.

Heo0xonnmo 3aMeTHTh, 9TO MIHUPOKOE pacipocTpaneHue Gpumocopuu pycckoro
KOCMH3Ma B HACTOAIICE BpeMsi, OCOOCHHO, B €€ pa3HOOOpa3HBIX MOMYISIPHBIX BapHaH-
TaX, TOPOXKICHO HE CTOJIBKO PAMOHATHCTHYSCKAMHE, CKOJIBKO MUCTHYECKHUMH €€ CO-
CTaBIIIOIIMMH, YTO B TIOJIHOW Mepe OTHOCUTCS U K QumocopckumM noctpoeHusm K.O.
I{nonkoBckoro.

CTAHOBJIEHME I'/TOBAJIbHO-KOCMHWYECKHX UCCJIEJOBAHUM
AJ. Ypcyn, T.A. Ypcyn

B  HacTosmiee BpeMs [OJ  BIMSHHEM  OCMBICICHHA  (uiIocodcko-
METOJI0JIOTHYECKUX MPOOJIeM KOCMOHABTHKH, aCTPOHOMHH, KOCMOJIOTHH M KOCMOIO-
HHUH TIPOUCXOIMT NEPEX0Jl K COBPEMEHHOMY 3Tally aHTPOIIOKOCMHU3Ma, Pa3BUTOMY Ha
OCHOBE OOIIEHayYHBIX ITO/IX0/I0B M JOCTH)KEHHH HayKu 3pbl KocMoca. COBpeMeHHBII
AQHTPOIIOKOCMH3M, pa3padaThiBacMblii Ha 0a3e MEXIUCIUILIMHAPHBIX UCCIIEIOBAHUN 1
IJ100aJbHOTO 9BOJIIOIMOHN3MA KaK OOIIEHAYYHOTrO NMPUHIMIIA, COSAMHSET B IEIOCT-
HYI0O MHPOBO33PEHYECKYI0 KOHICIIIHIO HEKOTOphIe Hauboee oOmIie MmoyoKeHus 00-
IMECTBEHHBIX, CCTCCTBEHHBIX U TCXHUYCCKMUX HAYK, TCHACHIWU I'yYMaHHU3alllu, riaoda-
JIM3aliu 1 KOCMU3allui HAYKHW HA IYTH K eé CANHCTBY.
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B noxnane mokasaHo, 4To TI00aIbHBIE UCCICOBAHMS HE MOTYT H30JUPOBATHCS
OT KOCMHYECKUX TPOOJIEM XOTs OBbI a)ke M3-3a MPUPOIHO-TIPOCTPAHCTBEHHOUW CBS3H
TUTAHETHI ¢ BHE3EMHBIM €€ OKpYKEHHEM, a TeM 0oJiee — B CHIIYy HAYaBIIETOCS OCBOE-
HUS BHEIDIaHeTapHOU cpensl. OOCcy)maeTcsl KOHIENNHs aHTPOIOr€0KOCMU3Ma, B KO-
TOpPOH OpraHUYeCKH OOBEIUHACTCS TII00ATN3M M KOCMH3M, HUCXOJSAIIAs U3 TOTO, UTO
OCHOBHOM 1I€TThI0 KOCMUYECKOH IeATEIFHOCTH B OMIDKAMIIICH HCTOPUUCCKOM MepCIeK-
TUBE SBIICTCS UCIOJIb30BAaHHEC KOCMOHABTUKHU JJISl PEIICHUS TIIO0AIBHBIX MPOOIeM U
B MEPCIEKTUBE Mepexojia K COLUONPUPOTHOMY YCTOMUMBOMY Pa3BUTHIO Ha IJIAHETE.
Ha 310l MUpPOBO33pE€HYECKON OCHOBE UCCIEIYIOTCS UCTOKU U CTAHOBJIEHUE HOBOI'O
HANpPaBJICHUS TIOOATUCTHKH — KOCMOTJIOOQIMCTHKH, WCCICAYIONICH B3aMMOCBSI3b
MIO0ANBHBIX U KOCMHYCCKUX (PaKTOPOB, BO3IACHUCTBHE 3THUX MOCICIHHX HA Pa3BUTHE
rII00ANBHBIX TPOIECCOB U CHCTEM, MPOoOJIeMy pa3BUTHS KOCMOHABTUKH Ha TUIAHETE U
nepepacTanue TIIOOATBHBIX MPOIECCOB B KOCMHUYECKHE. Peds HMOeT o B3aMMOCBS3H
COLIMOTIPUPOIHBIX OOIIEIUIAHETAPHBIX M KOCMUYECKHUX MPOIECCOB, O TpaHC(HOpMAITIH
rII00ANBEHON EATeTHHOCTH B KOCMHUYECKYIO NEeSATeIHHOCTh (M 00 WX B3aUMOCBS3H), a
TaKXKe TJI00aBHOTO PAa3BUTUSA — B KOCMHYECKYIO 3Boiformioo. OcBoeHHe KocMoca
MPOJ0JKAET Te IOOANBHBIC MPOILECCH U MPOOJEMBI, KOTOPhIC XapaKTEPU3YIOT HE
TOJBKO COLIMAJIBHOE Pa3BUTHE, HO U €r0 B3aUMOCBS3b C NMPUPOAOU, IPUUEM COLUO-
MPUPOIHAS YaCTh TI100aTbHON aHTHIHTPOIMUHONW aKTUBHOCTH COCTABISICT (DYHIAMEHT
JATbHEHUIIETO TII00aTbHO-KOCMUYECKOTO Pa3BUTHS YeI0BEYECTRA.

B kadecTBe MCXOIHOTO MPUHUMACTCS IMOJIOKCHHE, YTO TI00ATUCTHKA U3ydacT
r7100aJIbHBIC MPOIECCHI U CUCTEMBI, IIPHYEM IO TII00aIbHBIME MPOIIECCaMK TIOHHUMa-
I0TCS IPUPOJHBIE, COUUAIbHBIE U COLMONPUPOIHBIE MPOLECCH], pa3BEPTHIBAOIINECS
Ha IUJIaHeTe 3eMJIsl U MMEIOLIUE 3BOJIIOLMOHHYI0 3HAUMMOCTh. [lokazaHo, 4TO Tio-
OarbHBIC TIPOIECCHI M TPOOIEMBI, 3aTparuBaloie MHUpP B IIEJIIOM, €CTh B W3BECTHOM
CTETIEH! TPOSBICHUE TI00ATFHO-KOCMHYIECKOTO XapakTepa MPOTHBOPEUHIA, CBSI3aH-
HBIX C PpAcCIUMPEHHEM MPOCTPAHCTBEHHBIX TIPAaHULl YEJIOBEYECKOW JESTENIbHOCTH,
BKITIOYAasi M OCBOCHUE KocMoca. KocMOHaBTHKa B CBOEM Pa3BUTHH BHadaie ObLIa TI0-
OasbHO# MPOOIEMOI B TOM CMBICTIE, YTO IO BBIXOJa YeJIOBEKa B KOCMOC, J1a U B OC-
HOBHOM ceifuac, 9Ta HHTerpaTUBHAs 00JaCTh HAYKH, TEXHUKH U MPOU3BOJICTBA MMEIa
U UMEET TJI00abHO-3eMHYI0 OMOC(EpHYIO0 M AEATCILHOCTHYIO OCHOBY. B 3TOM xe
CMBICIIE KOCMM3AIMsl, Pa3BEPTHIBAIOMIANACS MapalIeIbHO C TiIo0anu3anuei, cyiie-
CTBEHHO CIOCOOCTBOBaja 3TOMY MOCIEAHEMY TiiobanbHOMY mporieccy. [mobanbHbie
poOJIeMBl, KaK U UX KOCMHU3aIH, a TaK)Ke BBIXOJ YeJOBEKa B KOCMOC SIBJISIOTCS 3a-
KOHOMEPHBIM CJIEJICTBUEM COLIMAIBHO-3KOHOMUYECKOTO U HAyYHO-TEXHOJIOTHYECKOIO
Pa3BUTHA IUBIIN3AIMA. VX yCIIENIHOE pa3pelIeHne MOXeT OBITh 00eCiedeHo B Mpo-
1ecce B3anMMOJICHCTBHS BCeX CHII U (DaKTOpOB, pabOTAOIIMX HA TIEPEXO0.l K COIHOMPH-
POHOMY YCTOHYHMBOMY Pa3BUTHIO Ha IUIAHETE U 3a €€ MpeieamMH.

KocMmoHaBTHKa 3aHUMaeT B STOM Mpolecce 0co00e MECTO: OHA pa3iBHTacT
TPAHUIBI CYIIECTBOBAHMS HAIIEH ITUBUIIM3AINH, BBIBOJAUT ACATEIBHOCTh ITUBUIM3A-
MU 32 MPEAeNbl 3eMHOTO Iapa, a BMECTEe ¢ TEM U Psij OOIEMHUPOBBIX, MIOOATBLHBIX
npobiem u mporeccoB. Eciin HEKOTOpBIe U3 HUX HEe OyAyT pEUIeHBI Ha 3eMile, TO OHH
MIPOJIOIHKAT CBOE KOCMUYECKOE CyIlecTBOBaHME. [ ToOamu3aus TeM CaMbIM 3aBEPIIUT

151



CBOE «TEOICHTPUIECKOE OBITHE» M O0OIIedeoBeUeCKne MPOOJIEeMbI, TIEpEeCcTaB OBITH
TOJIBKO TJIOOATLHBIMH, OOPETYT CBOE€ BHE3EMHOE OBITHE.

I'moGansHBIE TIPOIIECCH ¥ TPOOIIEMBI, 3aTPAaTUBAIOIIIE MU B IIEJIOM, €CTh B U3~
BECTHOH CTENCHH MPOSIBIICHHE TII00AIEHO-KOCMHYECKOTO XapaKTepa MPOTHBOPECUHA,
CBSI3aHHBIX C pa3IBIDKEHHEM IPOCTPAHCTBEHHBIX TPAHHUI] YEIOBEUECKOW ACATEIHHO-
CTH, BKJIIOYasl U paclIMpeHHe B mpocTpaHcTBe Bcenennod. UTo kacaeTcsi OCBOCHUS
KOCMOCa U CBSI3aHHBIX C HUM IIOOAJIBHBIX MPOOJIEM, TO CTaB INI00aIbHBIMU, 3TH MPO-
OJIeMBI BpsIIl JIM NEPECTAaHYT CONPOBOXKAATH PAa3BUTHE YEIOBEYECTBA, XOTS CaM CMBICT
uX rI00ANBHOCTH OyAET MU3MEHATHCS, HAINOJHSACh WHBAPHAHTHO-KOCMHUYECKHM CO-
nepxanueM. biarogaps ocBOeHUIO KocMoca OYKBaJIbHO BCe TJI00aNbHbIE, 1a U MHOTHE
Jpyrue mpoOiieMbl, KOTOpbIe, HE YCIIEB CTaTh TAaKOBBHIMH, HAYMHAIOT OOpeTaTh CBOE
KOCMHYECKOE CYIIECTBOBAHUE U MPOIOIDKECHHUE.

Otmeuaercsi, 9TO0 Ha GOpPMHUPOBaHUE TIIOOATMCTHKH, HAYaJIO CTAHOBICHUS KO-
TOpoi 00BIYHO maTHpyeTcs KoHIoM 60-x — Hagamom 70-x rr. XX B., OKa3ajia BIUA-
HHE KOCMOHABTHKA. FIMEHHO 3TO BpeMs XapaKTepHU3yeTcsl YIIyOJCHHBIM H3ydeHHUEM
ZIBYX TJIOOANBHBIX MPOOJIEM COBPEMEHHOCTH — OCBOCHHS KOCMOCAa M OXPaHBI OKPY-
xaromieit cpenpl. Ceifuac y)ke MOXKHO BBIJICIHTH OCOOBIM pa3jien B CTPYKType oOIei
IJ00AJIUCTHKY, @ UMEHHO, CICIHANbHYI0 00JacTh MM HalpaBieHHE KOCMUYECKON
rIIOOAIMCTHKY, WK, 0OJiee KpaTKo, KOCMOrioOamucTuku. CrleayeT OTMETUTh, YTO
MOCKOJIbKY 3TO Ha3BaHUE HE YCTAHOBHMJIOCH, TO ATY 00JIaCTh MOKa KOPPEKTHEE UMEHO-
BaTh II00AJIBHO-KOCMHYCCKHUMH HccienoBanusiMu. Cpeau mpobiieM © 3amad KOC-
MOTJIOOAJIMCTHKH, WM TJI00aJbHO-KOCMUUECKHX HCCIIEIOBAHMM, — W3y4eHUE OOIInX
3aKOHOMEPHOCTEH W TEHACHIMHA B Tpoleccax rIo0aIbHO-KOCMUYECKOTO MacIITada,
MECTa U POJIH OCBOCHUS KOCMOCA B CHCTEME APYTUX TII00AIBHBIX IPoOIIeM (| mporiec-
COB), BO3MOXKHOCTEH W TIEPCIIEKTHUB YYacTHs KOCMOHABTHKH B WX pemeHnu. Koc-
MOTJIO0AIMCTHKA, C OJHOW CTOPOHBI, IPEACTABISACT COOOH JETAONIyI0 MEPBHIC IMaru
(dopmupyrOIIyIOCcS 00JACTh TIIOOANHUCTHKY, HO, C APYrOod CTOPOHBI, CTAHOBHUTCS II0-
HSATHBIM, 9TO IDIAHETApPHOE B MPOCTPAHCTBEHHOM CMEICTE (Ha IpaHUIe 3eMIH U KOC-
MOC&) OrpaHUYUBACTCA U PE€Yb UACT YK€ O KOCMUYECKUX UCCIICTOBAHUAX, B YACTHOCTU
IUIaHeThl 13 kocMoca. Kopoue roBopsi, peub HIeT 0 B3aUMOCBSI3H OOIIEIIaHeTAPHBIX 1
KOCMHUYECKHX TPOLECCOB, 0 TpaHcHOpMalLUK TII00aJbHON JeSITEIbHOCTH B KOCMHYe-
CKYI0 JeATeNIbHOCTh (@ Takke 00 MX B3aMMOCBSI3H), a IJIO0AIBHOTO Pa3BUTUS — B
KOCMHUYECKYIO IeSITEbHOCTb.

OpHaKO, ATOT NEATEIBHOCTHBIM MOJIXO0M, KaK celdac MpeACTaBIsIeTCs, JOIKEH
OBITh JOMOJHEH BKJIIOUYEHHEM B IMPEAMETHYIO 00JIACTh KOCMOTIIOOATUCTHKH TI00aIb-
HBIX U KOCMHYECKUX MPUPOIHBIX MPOIECCOB B X B3aWMOJICHCTBHH, YTO MPHUIACT HE-
00XOJIMMYIO [IEJIOCTHOCTH 3TOMY HAIpPaBIICHHUIO TJIO0AJIUCTHKHA U BMECTE C TE€M, KOC-
MOHABTHUKH M KOCMHUYECKHM HCCIIEI0BaHUAM. BKiltoueHne B KOCMOTTIO0aIMCTHKY (M
I7100aJIbHO-KOCMHUYECKHE HMCCIICIOBAHMS) TPUPOAHBIX TJI00aIbHO-KOCMHUUECKHUX IIPO-
LIECCOB B UX OTHOIICHUH K YEJIOBEKY M YEIOBEYECTBY — ITO HE MPOCTO pacUIMpEeHHe
NpeJIMETHOW 00JIACTH 3TOTO0 HAYYHOIO 3HAHUS, HO M OIpPEAEICHHAs TEOPETHUKO-
METOAO0JIOTHYCCKAsA HHHOBAIHUA, 06yCHOBH€HHaﬂ IMUPOKHUM IMOHMMAaHHUEM rII00aInCcT-
KU, ITOABJICHUECM BBOHIOHHOHHOﬁ TII00AINCTHKY B UX BUACHUEM B IMHUPOKOM KOHTCK-
CTe TJI00aIbHBIX UCCIICIOBAHNUN U TII00aIbHOTO YBOJIIOIIMOHU3MA.
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OtmMmeuaeTcst TakKe, 9YTO KaK pa3BUTHE TEOMOIUTHKH OKa3aJoCh CBSI3aHHBIM C
TII00ANHCTHKON, TaK W Pa3BUTHE KOCMOTIIOOATUCTHKH COIPOBOXKIAETCS CTAaHOBIICHU-
€M KOCMOTEOIIOJINTHKY, HECMOTPSI Ha pa3HbIe HANMEHOBAHWS, KOTOPHIE TAIOTCS y4é-
HeIMU. Ceifgac y)ke 3TO MOociIeHee HANIPaBICHNE CUNTACTCS HAXOIIIUMCS Ha IIEPBOM
JTare CBOETO CTAHOBICHHS M K STOMY BBIBOAY HE3aBHUCHMO APYT OT ApyTa MPHILIA
KaK aMepUKaHCKHUE, TaK U POCCUHCKHE aBTOPBI.

Ocoboe BHUMaHKE yJeNseTcsi NpodieMe BO3MOXKHBIX TJI00AJIBHBIX KaTtacTpod
u obecreyeHss TeOKOCMHUYECKOi 0e301macHoCcTH, o0ecrieueHre KOTOPOi BBICTYIAeT B
KayecTBe MPUOpPUTETa BBDKUBAHMA U JalbHEHINEro yCTOHUMBOIO pa3BUTHs 3€MHOI
nuBmIM3anuu. Eciu yd4ecTh BO3MOXHOCTB acTEpPOUAHO-KOMETHOH ONAacHOCTH, TO
KOCMHMYECKHE CPEJCTBA OKa3bIBAIOTCS €IUHCTBCHHBIM M YHUKAJIbHBIM MEXaHU3MOM
MIPEIOTBPAIICHNS BO3MOXKHON BCEIEHCKOW KaTacTpodbl. ITO pearbHOCTh COBPEMEH-
HOTO OBITHS UWBWIM3ALNH, CyIb0a KOTOPOW 3aBUCHT HE TOJBKO OT IUIaHETapHO-
3eMHBIX ()aKTOpPOB, HO HE B MEHBIIIECH CTENICHN W OT KOCMHYECKHX. PaccmarpuBatoTcs
BO3MOKHOCTH BBEICHHUS B MPEIAMETHOE II0JIE KOCMOTIIOOATHCTHUKH MPHUPOIHBIX IPO-
[[ECCOB, MEPCIEKTUBB Pa3BUTHUS K30IDIAHETHBIX TTI00ANEHO-KOCMHYECKUX HCCIEIO-
BaHHU, a Tak)Ke «TJ100aIbHONH METOMOJIOIHIY MTOMCKA BHE3EMHBIX I[[UBHIIM3AIMKA. AHa-
JM3UPYETCs MPOoOJIeMa CYIECTBOBaHHS TEMHBIX (DOPM MaTepHH, KOTOpBIE JAIOT TOJI-
YOK K BE€CbMa CYIIECTBCHHLIM TpaHC(bOpMaHI/IHM KOCMHUYECKOI0 MUPOIIOHUMAHUA U
CTUMYJIMPYIOT TMOSIBJICHHE YK€ II00abHO-KOCMOJIOTHYECKUX HccieaoBanuil. Yro
KacaeTcs 0ojee HIMPOKOrO BUACHHUS B3aUMOCBSA3H INIOOANBHBIX M KOCMHYECKUX IPO-
LIECCOB, TO OHU OTOOPaKAIOTCS KaK B TJI00aTbHO-KOCMUYECKHX MCCIIEI0BAHUAX, TaK U
B YHUBEpCANbHOM (TJI00aThbHOM) SBOJIOIHMOHM3ME, B KOTOPOM IOHATHE «TII00Ab-
HBII» 00peTaeT BecbMa IUPOKUI CMBICT, PaCIIPOCTPAHSSICh HA BUAUMYIO U «TEMHYIO»
Bcenennytro.

Juckytupyercst Hanboee BEpOsSTHOE MECTO KOCMOTIIOOATHCTHKY B Pa3INIHBIX
ee MHTEePIIPETAIUIX B TII00ATHHOM 3BOIIONHOHNA3ME, B KOTOPOM YK€ OBLITH BBHIICICHEI
TpH HanOoJee KPYIMHBIX POCTPAHCTBCHHO-BPEMEHHBIX ATalla YHUBEPCAIbHOM 3BOIIO-
LMW KOCMUYECKUI, HauuHas ¢ bosblioro B3peiBa, JanbHelee e€ miaHeTapHoe Ipo-
JIOJDKEHHE, 3aBepllasl MMOKa BCE PACHIMPSIOMIMMCS OCBOCHHEM KOCMHUYECKOTO Mpo-
cTpaHcTBa. OYEBHIHO, YTO KOCMOITIOOQIMCTHKA M TII00aIbHO-KOCMHYECKHE HCCIIeI0-
BaHMs OylyT KOHIIEHTPHPOBATh CBOE BHUMAHHUE Ha Nepexo/iax MepBOro KOCMUYECKOTO
9Tana B [JIAHETApHBIA U 3TOTO MOCIEAHEr0 — B 0YEPEIHON KOCMUYECKUM JTall yiKE B
nporiecce «bobIIoro COMMONPUPOTHOTO B3PHIBAY, KAK YMECTHO HIMEHOBAThH MIHPOKOE
ocBoeHHE BceeHHOW 4eoBeYeCTBOM M IPEAOIaraeMbIMH KOCMHYSCKUMHE [TUBUITH-
3alUSMH.

Bo3moxHOe nanpHeiiee pa3BUTHE KOCMOITIOOAIMCTHKH U IIUpE — III00alb-
HO-KOCMHMYECKUX HCCIIeOBAaHUH, ITaHOpaMa pa3BEPTHIBAHHUS KOTOPBIX B THIIOTETHYE-
CKOHl (hopMe TpeJcTaBIeHa B JIOKJIaJle, MOKA3bIBAaeT, YTO Y HOBOTO HAIPABJICHUS CO-
BPEMEHHOH HayKH — TTI00aIbHO-KOCMHYIECKHUX MCCIIEIOBAHNH MOXeT OBITh OOJIbIIOE,
MIONCTHHE BCeNeHCKoe Oyaymiee. Jlaxe ecid mpeuioskeHHbIe Iy TH pa3BUTHS U HE pea-
JIN3YIOTCA B MHOJHOM MEpE, TEM HE MECHEC, I/IHTGFpaTI/IBHO-KOHHeHTyaJTBHBIﬁ IIOTCHIIMAJI
OYCPUYCHHOI0 KOCMHYCCKOTO paCHIMPEHUA rI100aIbHBIX I/ICCHCIIOBaHI/Iﬁ ChII'pacT CBOIO
POJIb B PA3BUTHUHU MEKIUCIUIIIIMHAPHBIX CBSI3EH U I/ICCJ'IGJIOBaHI/Iﬁ 1 TTOKaXeT, IA€ Ipo-
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XOISAT TIOKa HEOIpeAeN€HHbIE TPAHUIBI YCTPEMIIIIONIETOCS B KOCMOC TJI00aIBHOTO
HAyYHOTO TTOHCKA.

3BOJIIOIAA TEXHUKH, TEXHOJIOT UM,
TEXHOJIOI'MYECKHUX YKJIAIOB
U BEJEHOE» BYYIIEE KOCMOHABTUKH Y YEJTOBEUECTBA
C.B. Kpuuesckuit

Jloknaz MOCBSIEH H3JI0KEHHI0O OCHOB HOBOTO METOJOJOIMYECKOro MOAXOAA,
pa3pabaTbiBaeMOro aBTOpoM. BaskHoe 3HaueHMe AUl HAYKH U MPAKTUKU UMEET aHaJIN3
3aKOHOMEPHOCTEW IBOJIIOLUH TEXHUKH, TEXHOJIOTHH, TEXHOJOrHYeckuX ykianos (TY)
C ACTHOJH30BaHUEM METOJOB M MOAX0M0B (GMIOCO(UN U UCTOPHUU TeXHUKH U Ap. Oco-
ObIi MHTEpeC Ui Mepexoja K YCTOWYHMBOMY <«3EIEHOMY» Pa3BUTHIO M Oynymiemy
MPECTAaBISIIOT SKOIOTMYECKHE ACIeKThl TEXHHMKH, OXBATBIBAIOIINME KOMILIEKC OTHO-
meHnit ¢ okpyxatomiei cpenoit (OC). Ilpeanmaraercst HOBBIH KOHIETITYalbHBIN ITOAX0]
K aHaJIu3y 3BOJIOIMH TEXHUKH U MPOTHO3UPOBAHUIO €€ Pa3sBUTHA C Y4ETOM 3KOIOTHU-
YECKHUX aCHEeKTOB.

DBOIIOIUIO TEXHUKH, TeXHOJIOTHiH, TY MOXHO (hopMann3oBaTh B BUIEC MOJICIH,
OCHOBaHHOM Ha aHaJIM3e 3JIEMEHTapHBIX TeXHOJOorui. KOHKpeTHBIM TeXHUUeCKuit
00bekT (TO) B «cTaThKe» (€ro KOHCTPYKIHS) 3TO MHOKECTBO 3JIEMEHTAPHBIX TEXHO-
JIOTHH, pealn30BaHHBIX U MaTepHann3oBaHHbIX B HEM. TO B «auHaMuke» (yHKIHO-
HUPYET, UCHOJIb3ys MHO)KECTBO 3JIEMEHTapHBIX TEXHOJOTHH esATeIbHOCTH. BCro Tex-
HHUKY, TEXHHYECKYIO0 PEaJbHOCTh, TEXHOC(HEPY MOKHO ONUCATH MHOXKECTBOM TEXHO-
JIOTHH, UCTIONIB3YEMBIX Ha ITOJTHOM XH3HEHHOM LIMKJIE JUIA Beel coBokynHocTH TO (ot
pa3paboTKu, NMPOM3BOACTBA 10 JIMKBUIALMK WM yTwiuzannu). «Paznoxenne» TO Ha
3JIEMEHTAapHBIE TEXHOJIOTHH — KIIoueBas 3afada aHanuza. OOpaTHas 3ajada — CHH-
Te3 TO u3 aneMeHTapHBIX TexHonorui. MccienoBanue Ha «T€HHOM» YPOBHE B BUJE
JJIEMEHTAPHBIX TEXHOJIOTUHN MO3BOJISIET BBISIBUTH «T€HETUYECKUN KO TEXHHUKH, IPO-
BECTU €€ (CIEKTPaJIbHbIN aHAIU3)», OIPEIEIIUTh CIIEKTP TEXHOJIOTUN, YHUBEPCAJIbLHBIC
TEXHOJIOTHH, KJIaCTePhl TEXHOJIOTHH, TeXHONEeHO3H! (nocneanee — no b.M. Kynpuny),
3aKOHOMEPHOCTU TEXHO3BOIIOIUH, TY, BOJIHBI, IUKJIBI U T.J.

OOmiasi MOzeNb HKOJOIMYECKUX ACIEKTOB TEXHHKHM OXBATHIBAET CJIEHYIOIINE
OCHOBHBIE OJIOKHW: TeXHHKA; TexHonoruu;, TY; obmectBo; OC; kpuTepuu, NOKa3aTeNH,
CTaHAAPTHI, XapaKTEPUCTUKH SKOJOTMYHOCTH; TE€XHOJOTHYECKas IutaTdopmMa 3KoJIo-
THYECKOTO Pa3BHUTUSL.

Tpanuumonssiit nogxon k TY (mo J.C. JIsBoBy u C.1O. I'na3peBy) He m03BOJIA-
€T OLIEHUTH 3KOJIOTHYHOCTh TY, OH OCHOBaH Ha aHAJIN3€ KIIOYEBBIX (PAaKTOPOB U COBO-
KYIHOCTH TEXHOJOTMH KaK HHHOBALMH, OMpEAEISIOIUX YPOBEHb MPOU3BOACTBA B
COLIMAIIBHO-)KOHOMHMUYECKUX CHCTeMaX. B pealbHOCTH €CTh MHOTOYKIaJHOCTb, CIOXK-
HBIM cHeKTp TexHojorui u TY, cocyliecTBYIOT U JeHCTBYIOT Heckoubko TY. HoBblii
TV nume mpaBas 9acTe CIOXKHOTO crekTpa TY nuBmnmm3anuu (a TakKe CTPaHbI, OT-
paciu, BUJa TeXHWKH U T.II.), KOTOPBI OXBaThIBaeT M mpeapitymme TY. ABTOpOM B
«3€JIEHOI» NapagurMe JaHa HOBas TpakToBKa TY, IPENJIOKEHO aHAIU3UPOBaTh U

154



OIICHUBATD ITOJTHBIN CTIEKTP TeXHOJOTHH 1 TY (BIUIOTH A0 «3enéHoro» TY), mpumeHss
KPUTEPUH  JKOJOTMYHOCTH, B TOM YHCIE HMHTETPAIBHBII  COIMO-3KOJIOTO-
SKOHOMUYECKHUI KPUTEPHIA.

[IpemmaraeMslii KOHIENTYAIBHBIA TOAX0. anpobupoBaH. Co3maHa OCHOBA MO-
JIETTH SKOJIOTUYECKUX aCHEKTOB TEXHHUKH, BBITOJHEH aHanmu3 TO, crieKTpa TeXHOIOTHH,
TV Ha mpumepe chepbl kocmuueckoit aestensHoctd (KJI). Crenan cpaBHUTEIBHBIN
aHanmu3 2-X BUJOB (Mofelei) KOCMOHABTHKH: «TpafuIMOHHON» (1) M HOBOHM «3ené-
HOW» (2). PazpaboTansl ocHOBBI «CTpaTeruu pa3BUTHS «3€JIEHOW» KOCMOHABTHKHN)» Ha
6aze mepexona chepor K/ k «3enéuomy» TVY.

OCHOBHBIE LIENIN «HAINPABISIEMO JBOJIOLMY TEXHUKH, TEXHOJOTUH W ATambI
pa3BUTHUsI KOCMOHABTHKH M YEJIOBEUECTBA B MAPaJUIMe «3eJEHOr0o» OyIyiero MoxHo
MIPENCTaBUTh TPUATON:

— coxpaHeHue onocheps! 3emiy;

— o0ecrieyeHne COMMOTEXHOIPHPOTHOTO OajlaHca W HKOJIOT00e30ImacHOro pas-
BUTHA B 3KocucTeMe 3eMis + JIyHa + Bc€ 0K0J103eMHOE KOCMHUYECKOE IIPOCTPAHCTBO B
R~1 MiH. KM, BKIIIOYasl MCIIOJIB30BAHHUE NPUPOIHBIX PECYPCOB M OXpaHy OKpY’Kalo-
el cpenbl;

— «3enéHoe» ocBoeHne CoIHEYHON CUCTEMBI.

YEJIOBEK, COIUYM, ITIPUPOJA:
BbBIBOP TPAEKTOPHUH KO3BOJIIOIINU
AN. Iponos

Yenosek, kak romeoctasuc Il poma, peanmsyer amanTHBHO-aJalTHPYIONIYIO
(hyHKIHIO, BKITIOYAs B HEE 2JIEMEHTH KOHCTPYUPYIOIIETO W YIPABJISIOMETO BO3ACH-
CTBHSI HA OKPYXAIOIIYIO Cpely. DBOMONUOHUPYS, COOOIIECTBO Pa3yMHBIX CYIICCTB
(IMBWIIM3ANNA) YCIOXKHSET M PacIIupsieT ASWCTBUE SJIEMEHTOB YIIPaBJICHUS B TIPOIIEC-
cax mpeoOpazoBaHUs IPUPOAEL. B ympaBisromeit GpyHKINH 3aKIro9aeTcsl TITyOMHHBIH
SBOJIIOIMOHHBIN CMBICIT TeHe3uca U camopeanu3aiuy Buga Homo sapiens mo otHore-
HHIO K TIPEJIIIECTBYIOLIMM CTYIEHSIM U (hopMaM pa3BUTHSI.

Janee ompenenuM CTpaTEerHYecKyr0 (QYHKIMIO IUBIIM3AINHA KaK YIpaBJICeHUE
KO3BOJIONIHEH TPEX MOJCUCTEM, Kyla BXOAAT: 1) ecTecTBeHHAas cpesia OOMTaHUS 4elo-
Beka — Ouocdepa, IIaHeTa, KOCMOC; 2) COIHUYM C €ro IMPOU3BOACTBEHHO-
SKOHOMHYECKOW W HAJICTPOCYHON OpraHW3almel; 3) 4elIoBeK C ero TeJIeCHOW W TCH-
XHYECKOW (MHTEIDICKTYalbHOW, SMOIIMOHATBHOI) OpraHU3aIiei.

[TombITKY JTOKAFHOTO YIPABJICHUS PUPOTHBIMU TPOIIECCAMH MPEIPUHIMA-
IOTCS W ceiyac. B mepcrekTHBe — ympaBiCHUE IMOTOMON, CHITHE TEKTOHHYECKIX
HAINPSDKCHUH, UCKITIOUCHHUE 3€MIICTPSCEHUIA U JPYTUX Pa3pyIINTENBHEIX (akTopoB. B
MaciTabax Beeil ITaHeThl — III00aIbHOE YIPABICHUE KIIMMATOM KaK IepBasi CTYICHb
Ha IyTH K yIpaBlIeHUIO corpobmnocdepoii B menoM. Ilpu mo0six MacmTabax BaxHO,
I{TO6I:.I KOHCTPYHUPOBAHUEC U YIIPABJICHUC OCYHICCTBIAIOCH B COOTBETCTBHUU C IPUHIIU-
IIOM KO3BOJIUOHHOTO BSaHMOHCﬁCTBHH IpUpoOabl U 06HI€CTB3.
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IMocranoBka npoGeMsl 3BooMu Buga Homo sapiens e nosa. Ceituac oHa
aKTHBHO O0CY’KHaeTcsl B paMKax IPOEKTa «ABaTap» B BapHaHTE UCKYCCTBECHHOW 3BO-
JIIOLMY YeJIOBEKa HAa OCHOBE BBICOKHMX TEXHOJIOTHH. Peub muméT o co3maHuu KuOepHe-
THUYECKOH KOITMH 4YeJIOBEKa, HAACINEHHON TaKUMH aTpHOyTaMH KaK BEICOKOTIPOIYKTHB-
HBIA WHTEJUIEKT (Ha MaTpuIe KubepMosra), peaHuMupyromeecs (IyTéM 3aMeHbI opra-
HOB) (M3UYECKOE TEJI0, aJANTHPYEMOCTh K MEHSIOIINMCS YCIIOBUSM CPEAbl OOUTaHUS,
B IIEPCIIEKTHBE — IOTECHIHAJIbHOE OeccMepTHE.

Beuto Okl yTomumel pemaTh 3amady MCKYyCCTBEHHOH JBOJIIOIMHU YelloBeka Oe3
u3MeHeHns o6mectBa. Ha komrpecce «ImoGamsnoe Gymymee 2045» (Hpro-Hopk,
2013) Hapsimy ¢ MpOeKTOM «ABartap» 00CYKIallach HOBAas SBOJIIOIMOHHASI CTPATETUs
4eJI0BeYeCTBAa, HAIpPABJICHHAs Ha NpeojosieHHe BbI30BOB XXI B. B cHUTyalnuu, Korja
connobmnocepe yrpokaeT «CHHEPTeTHYECKH Xaocy. [ mobanpHas ek 3BOIONHOH-
HOHM CTpaTeTHH: MEPEXO IUBIIM3ALNH B HOBBII COIIMYM — «HEOYEIOBEUECTBOY, IS
4ero moTpedyeTcs KapAWHAIBHO M3MEHHUTh COIMAIBHBIE HHCTUTYTHI C X YCTOSIBIIH-
MHUCS TIPHOPUTETAMH U IICHHOCTSIMH.

BosnaukatoT Bonpockl. EcTe 1 rapaHTHs HCKITIOYEHUS SKCIIECCOB MMPOTHBOCTO-
SIHUSI «yCOBEPILCHCTBOBAHHOW AJIUTHI» U HE OXBAYCHHBIX TpaHCoOpMalnei 0ObIYHBIX
moneit? Bo3MOXKHO M TeHHO-MH)XEHEPHOE NCUX0(OPMaTHPOBAHKE, COOTHECEHHOE C
9TUKON ToBelneHHs denoBeka? He a1 IBOTIONMOHHOTO JM BBIPOXKICHHUS «TEHa»
arpeccuu MpU3BaHbl OBIIM PEJIUTHUH, TOJ0KUBIINE B OCHOBY «HPAaBCTBEHHBII MMIIEpa-
TuB MoOBU»? HeTpuBuanbpHbIi Bompoc: kem npusBanbl?! Ecniu CepxpaszymoMm (Bce-
Morymum TBopuoM, CBepXIMBUIN3AlKE ), TO OH, BCEMOTYLIHH, MOT OBl HHBIM CITO-
coboM (BHE KOJUTM3MM XPHUCTA) OCYIIECTBUTH IPOrpaMMy Koppekimu. Mnum mMeHHO
3TOT TyTh MEAJIECHHOTO 3BOJIIOIMOHHOIO BBIPOXKICHUS, a HE TEXHOJIOTHYECKOTO
YCTpaHEHHUS «TeHa» arpecchy, sBIseTcs Oonee 3PPEeKTUBHBIM? A eciM UX 3aIyCTUTh
napauieasHo?!

AXTyanuzanusi ICKyCCTBEHHOH SBOJIIOIIMM YEIIOBEKA M Iepexojia B «HEo4elo-
BEYECTBOY» HEM30EKHO BHI30BET B OOIIECTBE CTOJIKHOBEHHUS IPYIIIOBBIX HHTEPECOB HA
HJE0JI0rMYECKOM, PEIMTMO3HOM U 3THHYecKoi nouse. He nocnennee Mecto B najiurpe
OTAceHWH 3aHMMAEeT PUCK BBIIMYCTHTh HEYNPABIAEMOI0 «TE€XHOJIOTUYECKOTO IKUHA»
13 OYTBUIKH, KOT/Ia Hay4yHBIC «JOCTIDKEHHS» OOEpHYTCA aHTHUTyMaHHBIM ICTHUILEM,
obOpexaromuM Ha THOens cBoero cosfarens. IlosToMy B peanm3anuu «Cymeprpoex-
TOB» HEOOXOAWMO CIIeIOBaTh MAaKCHMe TPeOOBaHUS IOJIUTHYECKOTO M MEXAYHApO.-
HO-TIPAaBOBOT'O YIPABJICHUS] HAYYHO-TEXHUIECKUM MPOTPECCOM.

IMoguepkHeM, YTO METOJIOIOTHYECKH O0Jiee KOHCTPYKTHBHBIM IPEICTaBISETCS
CHHTE3 TPEX MCCIEI0BATENbCKUX MIPOTrPaMM, HAlPaBICHHBIX HA Pa3pabOTKy CKOOPIH-
HUPOBAHHOM TEXHOJOTMH YMPABICHHUS KO3BOJNIOLUEH B3aMMOCBS3aHHBIX MOACUCTEM,
€CTECTBEHHOI cpenbl OOMTAaHUS 4YeJOoBeKa, NMPHUPOJABI CaMOro YeJIOBEKa M COOTBET-
CTBYIOILIETO €My COLUAIILHOTO OPraHu3Ma.
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KOCMUHNYECKAS AEATEJIBHOCTD _
B CUCTEME MEXIAYHAPOJIHbBIX OTHOIIEHUU
H.H. KopoTkux

OmHAM U3 aKTyaJbHBIX HAIIPABICHUH T'YMaHUTAPHBIX MCCICIOBAHAN B 00JIACTH
kocmmdeckoit nestenbHOCTH (K]I) siBisercss m3ydeHne e€ poid M MecTa B CHCTEMe
MEXAyHapOIHbIX oTHOIIeHHH. E€ 3HaueHune B cucTeMe OTHOIIEHUH MOJOOHOrO poja
orpeziesIeH0 0co00H POJIbI0 TAKOTO BHIA AEATEIHHOCTH B PA3BUTUH INEPEIOBBIX TEX-
HOJIOTHH, acCOUMMPOBAHHBIX C HAyKOH, KOHKYpPEHTOCIIOCOOHOCTHIO, 0€30MacHOCTHIO
rocy/lapcTBa, CTPATETUYECKUM 3HAUCHHEM C TOYKH 3PEHHS IKOHOMHYECKOIO U MOJH-
THYECKOro craryca rocynapctsa B mupe. Bompocsr K/ B cucteme MexayHapOIHBIX
OTHOIIEHUH HCCIIeIOBAINCH B paboTax psja oredecTBeHHbIX yueHbix: KO.M. barypu-
Ha, B.C. Bepemeruna, A.W. I'punierxo, A.U. [TaBnosckoro, I'.C. Xo3una, A.B. Sko-
BeHKO U 1p. Ho B HUX paccMaTpHBaIMCh OTIENBHBIC acTieKTsl mpobiemsl. [Ipencras-
JseTCs HeOOXOIMMBIM PacCMOTPETh KOHIENTYabHBIN MMOIX0] K UCCIIEAOBAaHHUIO TIPO-
OJIEMBEI B LIEJIOM.

K] B coBpeMEHHOM MHpE OCYIICCTBIISIETCS B MEKIYHAPOJHOW W TIIOOAITEHON
cpene. C konna 80-x rr. XX B. KOCMHYECKOE COOOIIECTBO BCTYIHIIO B 3TAIl HIUPOKOTO
MEX/IYHapOJHOTO COTPYIHUYECTBA. 3a MPOLIeIIIre ¢ Hayajla OCBOGHHsSI KOCMHYECKO-
ro mpoctpanctea aecsatuieTuss K/ mpeBpaTuiachk U3 3aKpbITOH 00JacTH, MUMEHOIICH
NPEeUMYLIECTBEHHO BOGHHOE 3Ha4YeHue, B cepy, XapaKTepHU3YIOLIYIOCs HHTEHCUBHOMN
MEXIyHapOAHOM Koomnepanueil # MHOrooOpa3HbeIM BIHsHHEM Ha obmectso. Hapsnay ¢
Poccueit, CIIIA, rocynapctBamu EBpons! Ha apeHy K/ BBIIBHHYIHCEH JECATKH roCy-
napctB, B ToM uucie Kurall, SAnonus;, Uuaus, bpasunusa u ap. B Hacrosimee Bpems
MOpSAJKAa CEMHIIECATU TOCYAapCTB UMEIOT HALMOHAJIBHBIE KOCMHUYECKHE NPOrpaMMBI.
I'mobaneHeIN cripoc Ha pe3ynbraThl KJ[ ObICTpO pacTéT BO MHOTHX PErHOHAaX MHpA,
0co0eHHO B rocymapcTBax A3HaTcKo-THX00KeaHCKOTo perroHa u JlatnHcKo AMepu-
KH.

MesxyHapOIHBIC OTHOIICHHUS MPEICTABISAIOT COO0W COBOKYITHOCTh MOJIHTHYC-
CKUX, SKOHOMHUYECKHUX, IPABOBBIX, BOGHHO-CTPATErMUECKUX, HACOTIOTHUECKUX U MHBIX
B3aMMOCBS3€H MeXy OCHOBHBIMU CyOBEKTaMH MEXAyHapoaHoro coobmiectsa. Cie-
JoBaTeNbHO, nccnenoBanne KJ[ B KOHTEKCTE MEeXIyHApOIHBIX OTHOIIECHHUH Mpenoa-
raeT KOMIUIEKCHBIN, MEXAUCIUIIIIMHAPHBIA TOAXO/.

IIpencraBnsieTcss BO3MOXHBIM OIPEAETHTH CIEAYIOIINEe OCHOBHbBIE HaIpaBie-
Hus u3yudenus K/I B cucremMe MexayHapOAHbIX OTHOLIEHHIA:

— OCBOCHHE KOCMHYeCKOTo mpocTpancTBa u K] kak rimobanbHas mpobdiema co-
BPEMEHHOCTH;

— 3aKOHOMEPHOCTH U 0COOEHHOCTH MEXIYHAPOJAHOTO COTPYIHHYECTBA B OCBO-
€HMH KOCMHYECKOI'0 MPOCTpaHCTBa U pa3Butuu K/I;

— UHCTUTYLHOHANIbHASL CTPYKTypa MEXIYHapOAHOIO COTPYIHHUYECTBA B KOH-
TEKCTe TyMaHUTApHBIX acnekToB K/I: MOMMTHYECKHX, MPAaBOBBIX, SKOHOMHYECKHUX,
COLMANIBHBIX, KYJIbTYPHBIX U JIp.;

— KJI B cucteme MUPOXO3SIICTBEHHBIX CBSI3eH (3TO HAIpaBIICHUE MIPEITOIaraet
M3Y4eHHE KOCMMUYECKON OTpAciM KakK Ba)KHEHIIEH TEXHOJOTMYECKOWH COCTaBIISIOIIECH
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MHPOBOI'O XO3HCTBA, PhIHKA KOCMUYECKHX TOBAapOB M YCIYT, €r0 MHCTUTYLIMOHAIb-
HOH CTPYKTYpPBI, CETMEHTOB, Y4aCTHUKOB, 0COOCHHOCTEH (popMUpoBaHus);

— KJI Poccun B cucteme MeXIyHApOAHBIX OTHOIICHUH.

OpraHnzanusi CHCTEMAaTHYeCKUX WCCICIOBAHUHA IO MaHHBIM HAIpPaBICHUAM,
BKITIOYas TTI00AbHBIC M HAIIMOHAIBHBIE aCMeKTHl, OTBeYana OBl 3a/adaM, IMOCTaBJICH-
HbIM B «OCHOBax rocyaapcTBeHHOW moiutuku Poccuiickoit denepanyu B 001acTH
KOCMHUYECKOH JiesiTenbHOCTH Ha niepruof 1o 2030 r.» (2013 r.). Ilnomankoit 1uis Takux
uccieoBaHuii Mor Obl cTath LleHTp (wiau MHCTUTYT) TYMaHUTapHBIX KOCMHUYECKUX
HCCIICIOBaHMM (ero MPEJCTOUT CO3JIaTh), KOTOPBIA ObI OCYIIECTBIISLT UCCIICIOBATEIIb-
CKYI0, KOHCAJITHHTOBYIO M 00Pa30BaTEeIbHYIO JACATEIBHOCTS.

MEXKYJbTYPHASI KOMMYHHUKAIIUA COOBIIECTBA
KOCMOHABTOB: AKCUOJIOTHYECKHUUN ACIIEKT
JI.B. BanoBa

B MupoBoM coo01ecTBe KOCMOHABTOB, KaK M B MHOTOHAI[HOHATBLHOM Tocynap-
CTBE, BOIIPOC OOIIEHAIIMOHAIBHBIX IIEHHOCTEH SBNIETCS BeChbMa TOHKUM H JAEIHKaT-
HBIM. MUpOBOE COOOLIECTBO KOCMOHABTOB 3TO CIIOXHOE IeEperuieTeHne KYJIbTYP,
npodeccuii B Poccun u CIIA, na 3anane n Bocroke, 00beJMHEHNE MHOXKECTBA pa3-
HOPOJHBIX 3JIEMEHTOB (HALIMOHANBHBIX KYJIbTYp, PEIUTHUI, STHOCOB, YIPABICHYECKUX
CTHJICH, SI3BIKOB, HAIIMOHAIBHBIX IEHHOCTEH, TPaJAUIMH, 00bIYaeB, HOPM TOBEJICHUS U
T.1.). B Hamei cTpane KOCMOHABTHI MpeACTaBIAIOT 13 HanmoHansHOCTEH. bosee yem
B 55 MHpa CTpaHaxX OHH MMEIOT CTOJIb K€ MAacIITaOHYIO Teorpaduio MECT POXKACHHS,
npokuBanus U o0ydenus (JI.B. MBanosa, C.B. Kpuuesckuii. Coo01iecTBO KOCMOHAB-
TOB: McTOpus cTaHOBJICHHS W Pa3BUTHA 3a nonseka. [Ipobnemsr. IlepcriekTuBbl. M.,
2013). ITo 3To0it mprunHe equHas cpena oOUTaHUS B MPOIECCe NITUTEIBHOM TTOATOTOB-
KA K KOCMHYECKHM MOJIETaM, COBMECTHAsl JIESTENbHOCTh B KOCMHUYECKOM MPOCTpPaH-
CTBE, peadMINTAlMOHHBII TOCIETIONETHBIN MIEPHOA, COBMECTHOE NPOBEJICHHE JI0CYTa,
yJacTHe B MEXIYHApOIHBIX COLMOKYJIBTYPHBIX, HAYYHO-HCCIIEIOBATEILCKUX, 00IIIe-
CTBEHHO-TIOJIUTHYECKUX MPOEKTaxX OOYCIOBJIEHBI HEOOXOAMMOCTBIO (hOpMHpOBaHMS
TAaKOTO KauecTBa y X IMPEACTaBHUTENEH, KaK CIIOCOOHOCTh U TOTOBHOCTH K MEXKKYJIb-
TYpPHO! KOMMYHUKAIIHU.

3¢ HexTHBHOCTS MEXKYJIbTYpHONH KOMMYHHKAIlMM HEBO3MOXHaA 03 3HaHMA
LIEJIOT0 KOMIUIeKca (JOpM TOBEICHUS, UCTOPHH, TICHXOJIOTHH, sI3bIka. OCHOBHBIM HH-
CTPYMEHTOM B3aUMOJICHCTBUS SIBIISIETCS SI3BIK. DTO MOXKET OBITh POJIHOM SI3BIK OJTHOTO
13 KOMMYHUKAHTOB HJIM K€ HEUTPANbHBIN SI3BIK, KOTOPBIH SBISETCS MHOCTPAaHHBIM
JUIl BCEX YYAaCTHMKOB MEXKYJIBTYPHOTO OOIIeHMs, MO0 CBOIl MpodeccHoHaIbHBIN
CMEILAHHBIN S3bIK, KOTOPBIH KOCMOHABTBI HA3bIBAIOT «aHriaopyccom». Kaxablil koc-
MOHABT B IIPOIECCE MEXKYJIBTYPHBIX KOHTAKTOB OCO3HAET, YTO HapsIy C BepOaJbHbI-
MU U HeBepOaJbHBIMHM CPEICTBAMH KOMMYHHUKAIIMM B OONICHWH HCIONB3YIOTCS U
napaBepOaNbHbIe CpeacTBa. JIJIs JOTMUecKOro OOBICHEHUST «HEOOBITHOTOY TTOBEICHHS
naptHepoB HeoOxoauMbl ymMeHus aTpudymu (A.Il. CagoxuH. MexXKyIbTypHasi KOM-
METEHTHOCTh: CYNTHOCTh U MEXaHU3MbI (hopMupoBanus: ABTopedepar aucc. M., 2008.
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C. 21-23). Ilpu 3TOM mpakTHKa MEKKYJIbTYPHOH KOMMYHHKAITUM TIOKAa3bIBACT, YTO
BBIIIETIEPEYUCIICHHBIX CPEACTB HEAOCTATOYHO I 3(P(HEKTUBHOTO MEKKYIBTYPHOTO
B3anMoJieiicTBUs. Ha mepBbIil TIaH B COBPEMEHHOW COIMOKYJILTYPHOU pediiekcuu
BBIXOJAT MPOOJIEMBl MEXKYJIBTYPHOW KOMIIETCHTHOCTH, OIIPEICIIIONINE COBOKYTI-
HOCTBH COLIMOKYJBTYPHBIX W JTMHTBUCTHYCCKHUX 3HAHWH, KOMMYHUKATUBHBIX YMCHUU H
HaBBIKOB. J[Js1 3TOr0 KOCMOHaBTaM HEOOXOJIMMO O3HAKOMJICHHE C KYJBTYPHBIM
HacjeIueM CTpaH-NapTHEPOB, LIEHHOCTHHIMHM OPHUEHTAIMSAMH IPEICTaBUTENCH STHX
CTpaH 10 OTHOIIECHHIO K HCKYCCTBY M €ro pa3jM4YHbIM BHJaM, HayKe u €€ poju B 00-
IIECTBE, TOCYapCTBY Kak (opme B3aMMOJEHCTBHA JIIO/EH B OOIIECTBEHHOH >KU3HH,
HallMOHAJIBHO-9THYECKUM OCOOCHHOCTSIM B OTHOLICHWH K CEMbE, TPYIY, BPEMEHH,
NpUPOJIE, HAMOHAJIBHBIM IPa3IHUKaM, OCHOBHBIM PEJIUTHSIM, TPaJHLIUSM.
[IponomkuTenpHas COBMECTHAS KU3HEICITEIBHOCTD MPEICTaBUTENEH Tpodec-
CHOHAJIFHOTO COO0IIECTBa KOCMOHABTOB/aCTPOHABTOB, €r0 IENN M IMPHOPHTETHI CIIO-
COOCTBYIOT (DOPMHPOBAHHIO CBOMX HOPM M Tpouenyp, oObrgaeB W Tpaaumuil. [Ipm
9TOM KOCMOHABTBHI-IAPTHEPHI CTPEMATCS K B3aWMOIIOHHMAHHIO M COTJIACHIO ITyTEM
JIOCTIDKEHUSI KOMIIPOMHUCCA MEKAY COOCTBEHHBIMH KYJIBTYPHBIMH IIEHHOCTSIMH C aHa-
JIOTUYHBIMU LEHHOCTAMM MapTHEpPA. PeIlIaIOHII/IM 00CTOSITEILCTBOM 34€Ch BBLICTYNAacT
[IPU3HAHUE B3aUMOJICHCTBYIOIIMMH CTOPOHAMM IPYT Ipyra B Ka4eCTBE PaBHOIPABHBIX
Y4aCTHHUKOB O6IlIeHI/IH. OTHOLIEHUS MEKAY HUMHU JOJIKHBI CTPOUTHCA Ha NpUHOUIIAX
JIOBEpUS, YBaXKEHHsI, T00OPOKeNaTeIbHOCTH, PaBEHCTBAa M CBOOOABI BhIOOpa. Peann3a-
LUl UHTEPECOB M Lieel IpearoaraeT OCO3HaHUE NMapTHEpPAaMU B3aUMHOU IIOJIE3HO-
CTH, B3aMMHOM 3aMHTEPECOBAHHOCTH, B3aMMHOIO YBa)KCHHS, CIIOCOOHOCTH >KEPTBO-
BaTh YaCTHI0 COOCTBEHHBIX HHTEPECOB PaI MaKCHMAIIN3aI[UH OOIIETO pe3yIbTara.

COJIHEYHBIE 3ATMEHMUS U AHTPOITHBIN MNPUHIIAII
A.T'. ITaxomoB

CoBniasieHne BUANMBIX pa3mepoB CosHua u JIyHBI MIMEET CMBICI paccMaTpH-
BaTh B KOHTEKCTE AHTPOIIHOTO IMPHHIMUNA. BMecTe ¢ pa3MepHOCTBIO MPOCTPAHCTBA,
COOTHOIIIEHHEM MacC 3JEKTPOHA M HYKJIOHOB, 3HAUEHHEM KOHCTaHT (PU3NYECKHUX B3a-
nmozencTBuil, paccrosHueM CoJHIA OT HEeHTpa ['aJakTHKH, IPOLEHTOM COACPKAHUS
KUCIiopoa B atMocdepe 3eMII 3TO COBIAACHHE JENaeT BO3MOXKHBIM IOSIBJICHUE Ye-
noBeka pasymuoro (Homo Sapiens) B Mupe. BepositHO, Graromapsi COJHEYHBIM U
JYHHBIM 3aTMEHHSM B TOJIOBE OyIyIIEro 4ejoBeKa 3aKpeNwInch CEKyHIHbIE, MUHYT-
HBIE, YacOBBbIE M MHOTOTOJWYHbIE PUTMBI. CIIPOBOIMPOBAaHHOE MMH OECIIOKOHCTBO
MOCTYKHMIO HCTOYHUKOM POXKAEHUsSI BHYTPEHHETO UyBCTBA TAPMOHHUH KaK HAJIOXKEHUS
CIly4alHOHW M TIEPHOINYECKOI COCTAaBILIIONIEH, YTO CIOCOOCTBOBAIIO MOSIBJICHUIO PEUH.

Connue npubimsntensao B 400 pa3 npeBocxoauT 1o pasmepam JIyHy, HO BO3-
MOJKHO, UYTO Ha ONpeAETICHHOM dTamne 3Bomonnu CoIHEYHO! CHCTEMBI, KOrja Ha OJ-
HOM M3 ee IUIAHeT YK€ MOSIBIJICS YeIOBeK, CITyTHHK 3eMIIM OKa3aJicsl Ha CBOel opouTe
B 400 pa3 Ommke K Hel, ueM gHeBHOE cBeTwio. [Ipu Habmoaennu ¢ 3emum JlyHa mMor-
JIa TIpY OTPEIETICHHBIX YCIOBHAX U IIPH TIOJO0KEHUH HEBHIUMOCTH ((a3a HOBOIyHHH,
KOTJ]a HOYHOE CBETHJIO PACIIONIarajioch Ha ogHON JuHUU ¢ CONHIEM H, KaK OBI 110 OT-
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HOIIIEHUIO K HEMYy, mepea 3eMIIél) MOTHOCThIO MepeKphiTh auck CoJHIa, co3maBas
BIICUATIICHUE O PABEHCTBE B pa3Mepax 3THX IiIaBHbIX cBeTHa Heba. Ho ocobenHo mn-
TEPECHBIM OBIIIO MOTPYKEHUE 3EMIIM BO ThbMY B THEBHBIC Yachl, KOTJa 3TOTO HE JOJIXK-
HO OBUIO OBITE.

W mo ceii eHb €AMHCTBEHHBIM METOJIOM, MTO3BOJIIOIIUM U3y4aTh BHYTPEHHIOO
COJIHEUHYIO KOPOHY, OCTaeTcs HAOJIOJEHHE MOJHBIX COJHEYHBIX 3aTMeHHd. OHu
MIPEOCTABIISIOT BO3MOXKHOCTh MPOBOANTH UCCIe0BaHMs B o0nacTu ¢pusnku ConHua
1 OKOJIOCOJTHEYHOT'O POCTpaHCTBa. Takue HaOMOACHHS Jal0T MaTepua st TIOHuMa-
HUSI MEXaHNU3Ma MPOUCXOXKICHHSI COTHEYHOTO BETPa, BBIABJICHHS AUHAMUKHU U CTPYK-
TYpBI COJIHEYHOH KOPOHBI, OTCIEKHBaHHSI 00pa30BaHUS KOPOHAPHBIX BHIOPOCOB, KO-
TOpBIE B JAJIbHEHIIEM OKa3bIBAIOT BO3AelcTBUE Ha aTMochepy 3emin. Bo Bpems mou-
HBIX 3aTMEHHH MOJXKHO IIOJIyYHTh CIIEKTP XpoMoc(epsl, B KOTOPOM OyAeT MpHCYyT-
CTBOBATh Topa3o OOJbIIE SMUCCHOHHBIX JIMHUH, 4eM 0e3 3aTMEHHUSL.

OTnenbHO clenyeT OTMETHTH IIeJIECOO0pa3HOCTh OKEAHOIOTHYECKUX HaOIIro-
JICHNI BO BpeMs IIPOXOXKICHHS MOJIOCHI TIOJIHOTO COJTHEYHOro 3aTMeHus. Kak mokasa-
mm nansaeie ['mapodusmueckoro nactutyTa B 1. Karusemm (Kpeim) B aBrycte 1999 r.
B Maprte 2006 r. BO BpeMsi YaCTHBIX COJIHEYHBIX 3aTMEHHH ¢ OoubIIoi ¢azoil ObLI0
3a()MKCHUPOBAHO 3aMETHOE U3MECHEHHE YPOBHS MODS M TEMIIEPaTyphl BOABI HA €ro Io-
BEPXHOCTH, YPOBHS OCBEIIEHHOCTH, THIPOMETEOPOJIOTNIECKIX XapaKTEPUCTHUK aTMO-

ctepsl.

BJUSHUE ®UJIOCO®PCKHUX (OHTOJOTMUYECKHWX) UIENA
K.2. HUOJIKOBCKOI'O HA CTAHOBJIEHUE U PABBUTUE
KOCMHMYECKOI'O TYPU3MA
B.II. bpoBsikoB

Owroorus 310 ydeHue o beitum, o cymeM, BceoOmeM kak TakoBoM. B cBoeit
pabote «Bons Bceenennoit» K.O. IlmonkoBckuit mucan «Mup Bcerja CymecTBOBAL
Hacrosimmast maTepust U ee aTOMbI €CTh OeclpeieIbHO CIOXKHBIA MPOAYKT Apyroi 6o-
nee mpoctoit matepum» (K.O. luonkoBckuit Bons Beenennoit. Anma-Ata, DJIMA,
1992. C. 12).

B ¢unocodun beitue mpencraBnser coboil kaTeropuio, 0003HAYAIONIYIO pe-
aIBbHOCTH, CYIIECTBYIOIIYI0 00bekTHBHO. OHa 00J1a1aeT pa3InuHbBIMUA YPOBHAMHU pea-
JIM3anuu 1 0coOeHHO Oorara B cepe eCTeCTBEHHOTO CBOETO CYIIECTBOBAHHUS: Opra-
HHUYecKas W HeopraHWdeckas NpHpoza, ouocepa, MEXKIIIAHETHAsT U MEXraJlaKkTHue-
cKas cpefia, MeTarajgakTuka, Beenennas u ap.

B cBoeit pabore «[Iprunna xocmoca» K.O. LlnonkoBckuii, paccyxnias o npH-
YHMHaX, MOpoAuBIINX kKocMoc (BeITne), 1 0 HaleM MoBeAEHUH 10 OTHOILEHHUIO K HEMY,
caenan psn BeIBOJOB: «IlepBblif BEIBOA: Y/IOBIETBOPEHHUE JIFOOO3HATEIILHOCTH U BBITE-
katomiee orciona criokoiictue» (K.O. nonmkosckuit. Kocmuueckas ¢unocodus. M.,
YPCC, 2001. C. 298). B npyroii padote «MOHU3M BCEIEHHOW» OH mucai: «YToOs
MOHATH MEHS, BBl JOJDKHBI COBEPIICHHO OTPELIMTHCS OT BCETO HESCHOTO, BPOZE OK-
KyJlbTHU3Ma, COUPUTH3MA, TEMHBIX (runocoduii, OT BceX aBTOPUTETOB, KPOME aBTOPH-
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TeTa TOYHON HAyKH, TO €CTh MAaTEeMAaTHUKH, TEOMETPUH, MEXaHHUKH, (PU3UKH, XUMHUH,
OMOJIOTHH M MX TIPIIOKEHUN»; «S1 — uncTeitmmii MaTepuanuct. Huuero He mpu3HAro,
KpoMe MaTepumn»; «exauka OyIymero gacT BO3SMOXXHOCTE OJI0JIETh 36MHYIO TSKECTh
U IIyTELIECTBOBATh 10 BCEW CONHEUHOU cucreMe. IloceTar u u3yyar Bce €€ IIaHeTh»;
«[Tocrne 3aceneHuns HamICH CONTHEYHOW CHCTEMBI HAUHYT 3aCENAThCS MHBIC COTHEYHBIE
CHCTEMBI HAlleT0 MJIEYHOTO IyTn»; «Henb3st oTpuLIaTh €JUHCTBO WK HEKOTOPOE OJ-
HOOOpasue B CTPOCHUU U 00pa3oBaHNM BceneHHOI: eMMHCTBO MaTepuu, CBETa, TsKe-
ctu xku3Hu U T. 1.» (K.D. Huonkosckuii. Kocmuueckas punocodus. M., YPCC, 2001.
C. 272,273, 280, 281, 286).

®unocodus Ha Bompoc: «OO0nanaeT 1M MUP B CBOEM CYLIECTBOBAHHMU €IMH-
ctBoM?» oTBedaeT: «/la, obmamgaer». K.O. LlnonkoBckuil MpuAEpKHUBAJICSI TOTO K€
MHEHHSA. DTO MOHHCTHYECKas Mo3uius. B MoHu3Me ompenensercss M yTBep KaaeTcs
€NHOE CYITHOCTHOE CBOICTBO OBITHS, €T0 OCHOBAHHE M MCTOYHHUK BCEX W3MEHECHHH,
KOTOpOe HasbIBaeTcsl cyOcTaHumeil. BeImensror aBa ypoBHS OBITHS: MOTEHIMAIHHOE
OBITHE, YPOBEHB CYNICCTBOBAHHS B BOSMO)KHOCTH; aKTyalbHOE OBITHE, YPOBCHbD CYIIIE-
CTBOBaHUS B JeHCTBUTENHHOCTH. CBOHCTBAa OBITHSA NPEACTABICHBI IPOCTPAHCTBOM,
BpEMEHEM, JBUKCHUEM, SHEPIUEH, KU3HBIO.

B cBsI3u ¢ KaTeropusMu NpoCTPAHCTBA U BPEMEHH BO3HUKAIOT BOIPOCHI:

— OHU €CTb HCOTHEMIJICMBIC XapaKTECPHUCTUKH 6I)ITI/I§I WJIN CBs3aHbl JHIIb C
HalIUM CO3HaHUEM?;

— KaKOBBI CBOIMCTBA IIPOCTPAHCTBA M BPEMEHNU?;

— OHHU U3MEHSIOTCS WX HET?

OTBeuast Ha IEPBEI BOTIPOC, PHIOCO(PHST MOXKET ONMHUPATHCSA Ha TCOPHIO OTHO-
CUTETPHOCTH DWHINTEHHA, MO KOTOPOW MPOCTPAHCTBO M BPEMS €CTh OOBEKTHBHBIC
CBOMCTBa OBITHA, 3TO (JOPMBI CYIICCTBOBAHHS MAaTEPHUH, HE 3aBUCAIINE OT CO3HAHMS.
Martepus BKIIto4aeT B ce0sl aKTyaJbHO U IMOTCHIMAIBHO co3HaHHWe. [Ipupoma mMoxer
CyIIecTBOBATh 0€3 HANMYHS CO3HAHWS, a [yXOBHOE HE CYIIECTBYET BHE IIPUPOJIBI, BHE
MaTEpHH.

I'emmonienTpuyeckast kaptuHa mupa H. KomepHuka mo3Bosmna 3agymarbes O
POJIH, MECTe 4eI0BeKa B KOCMHUYECKOM IIPOCTPAHCTBE M BO3MOXHOCTSX KOCMHYECKUX
myTemecTBUi. 1 3To 3acTaBMiIO 4enmoBeKa OTKa3aThCAd OT 3BAHUS «aps MPUPOIBD.
®dunocodust crocobCcTBOBaIa MOHMMAHUIO KOCMOCA, METarallakTHKH, BceneHHOM,
moneit. OHa TOCTaBMiIa Iepes HUMHU BOMIPOC: YTO OHH XOTST MOJIYYHUThH B IIpOIIECCE
KOCMHYECKHX ITyTEeIIECTBHH, 4TO O3HATh? Kak M3MEHUTCS 4eTI0BEK B POIIECCe TAKUX
mytemrecTBuit? Kakue moau OyayT >kuth B Oyaymem? [Ipu 5ToM HaM BayKHO OIIYIIATh
ce0s MmpeaIIecTBeHHUKAaMU JIFOJIeH OyIyIero M y9acTHHKaMH HapacTaroIIero mporec-
ca MO3HaHMSA U OCBOEHMS KOCMOCA, B TOM YHCIE B PEAIbHBIX KOCMHUYECKUX MyTellle-
CTBHSIX.

[Ipencrout uccnenoBats puitocodckne acreKThl, CBI3aHHbIE C KOCMHYECKUMHU
IMyTCHICCTBUAMU J'I}O]lCﬁ, BKJIIO4Yast BO3MOKHOC pa3sBUTUE KOCMUYECKOI'0 TypusmMa.
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COLUAJTBHO-T'YMAHUTAPHBIE ACIIEKTbI
KOCMHMYECKOI'O TYPU3MA
T.E. Kypuna, O.B. CmupHOBa

Typuctrdeckast HHIYCTPHUS B HACTOSIIEE BPEMs SABIACTCA OTHOW M3 Hamboiee
WHTEHCUBHO 1 3()()EeKTUBHO pa3BHUBAIOMIMXCS OTpaciel u cdep conuaapHONH aKTHBHO-
cti B Mupe. Yncio pazHoBUpHOCTEH TypusMa pacteT. Ha stom done BcE Oounbliee
BHUMaHHE NPUBJIEKAET KOCMUYECKUN TypU3M, KOTOPBIH CBsI3aH ¢ MOJETaMU JrOAEH B
KOCMOC Ha OKOJIO3€MHYIO OpOHTY, 110 CyOOpOUTAIBHBIM TPACKTOPHSAM U T.J. B pa3Bie-
KaTeJIbHBIX WM HAyYHO-HCCIIEI0BATENbCKUX IIEIAX, KOTOPhIC OIUIaYUBAIOTCA U3 YacT-
HBIX CPEJICTB.

PaccMoTpuM cTaHOBJIEHHE KOCMUYECKOT0 TypH3Ma, €r0 OCHOBHBIE COLIUANBHO-
TYMaHUTapHble acneKTel. O(UIMaNbHO MEPBHIM KOCMHUYECKHM TYPHCTOM CUHTAETCS
rpaxxaannn CIIA Jleannc Tuto (2001 r., 20 mun $), Bropsim — rpaxnanus CHIA u
FOAP Mapk llarrasopt (2002 r., 20 mun $), Tpetbum — rpaxaanun CIIA I'peropu
Ouicen (2005 t., 20 mutH $), yetBepThiM — rpaxaanka CIIA u Mpana Anyme AHcapu
(2006 r., 20 mun $), msaTeiM 1 ceapMbiM — rpaxkaanud CIIA u Beurpun Yapnz Cu-
mon#u (2007 r. 1 2009 r., o 35 mun $), mectsim — rpaxnanua CIIA u Benmukobpu-
tauuu Puyapn Iappuor (2008 ., 30 mutH $), BocbMbiM — rpaxkaanus Kananast ['n Jla-
nubepre (2009 ., 35 mue §). OHU COBEPUIIIM KOCMHYECKUE MOJICTH Ha OKOJIO3EMHYTO
opbuty Ha opOutanbHyro craHuuio (OC) «Mup» (Poccus) mnm MexayHapoaHyIo
kocMudeckyto craniuio (MKC).

ITocne mpexpamenus cymectBoBanust OC «Mupy (B 2001 r.) moneTs! TypucTOB
B KOCMOC OCYIIECTBIISIIOTCS M BO3MOXHBI HAa POCCHHUCKHMX KOCMHYECKHX KOpPaOIsIx
«Cotro3» Ha poccuiickuii cermenT MKC.

Opranuzanuei Bcex 3TUX TYPUCTHYECKUX IMOJETOB B KOCMOC 3aHUMAaJINCh Poc-
KOCMOC M cOoTpyAHHuaromas ¢ HuM Space Adventures. [ToaroroBka KOCMH4eCKHX TY-
puctoB Benércs B 3BE3NHOM Topojke. Poccus — eQMHCTBEHHAs CTpaHa, KOTOpas
npeanaraeTr u peanusyeT nonérel TypuctoB Ha MKC. CToMMocTh Typa BBICOKA M pac-
1T (0T 40 MiH $). EcTh 1 HOBas yciyra: BIXOJ KOCMHYECKOTO TypHCTa B OTKPBITHIH
kocMmoc (15 maH $). B ycayrn KOCMHYECKOrO Typu3Ma BXOIST 3KCKYPCHH TIO 3BE3.I-
HOMY T'OPOJIKY, y4acTHe B MCIBITAHUIX Ha LEeHTpUdyre, NONyUeHNUE TPEICTABICHHN O
paboTe B OTKPBHITOM KOCMOCE NpH IMOTPY)KEHHH B OacceiH ruaponabopaTopu u
ONIYIICHUH HEBECOMOCTH B «JIeTarolei tadopatopun» NUJI-76, ynpakxHeHUs HA MHO-
TOYNCIICHHBIX KOCMHUYECKHUX TPEHaXKepax, ydacTHe B IPOrpaMMe BEDKMBAHHS Ha 3eMIle
U Mope.

Bo3moxxHOCTH KOCMHUUecKoTro Typu3Ma emie B 1986 r. obcyxnanuch Ha Mex-
JTlyHapOJJHOM KOHTpecce 110 aCTPOHABTHKE, I'/ie ObLI IpeicTaBlieH Aoknan «BeposTHbie
9KOHOMHUYECKHUE MOCIEACTBUS Pa3BUTH KOCMUUECKOr0 TYpHU3May, BI3BABIIMN HKHBOI
uHTepec. MIMeHHO 3Ta npobieMaTrka sSBISeTCs 0 CHX HOpP LEHTPAIbHON MPU 00Cy K-
JIEHUH TIePCIeKTHB KocMuieckoro Typmsma. B 2002 r. B BammHrrone cocrosuiach
KOH(epeHIHsI TI0 KPYTOCBETHBIM MyTEeNIeCTBUSIM, rie npeactasutenn HACA 3assunm
0 TIPHOIMKEHNH 3PBI MACCOBOTO KOCMUYECKOTO TypH3Ma.
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Kocmuueckuid Typusm MMeEeT OTKPOBEHHO BBIPaKEHHBIM KOMMEPUECKHH Xa-
paxrep. Ha HaganpHOM 3Tame HCHONB30BAINCh HHPPACTPYKTYpa, BOSMOKHOCTH, pe-
CYPCHI TOCYapCTBEHHBIX MIJIOTUPYEMBIX KOCMHYECKHX CHCTEM, NPOTPAMM MU TOJIe-
TOB, YTO BBI3BIBATIO OOOCHOBAaHHYIO KPUTHKY CO CTOPOHBI MPO(eCcCHOHAIOB H obmie-
CTBa.

B Hacrosiiiee BpeMsi B MEpe IIPOUCXOIUT (POPMHUPOBAHUE M CTAHOBJICHUE aBTO-
HOMHOI KOMMEpYECKOH, OpraHU3allMOHHON U TEXHUYEeCKOW MHPPACTPYKTYphl KOCMHU-
YECKOr0 TypHU3Ma, BKJIIOYAsi CO3/IaHHE CIELHUATIbHBIX MUIOTHPYEMBIX 00BEKTOB U KOC-
MOIOpPTOB. SInOHCKKE QUPMEBI cephE3HO paboTaroT Haj obecreyeHrneM 0e30MacHOCTH
KOCMHUYECKHX TYPUCTOB M KOHCTPYHPOBAHHUEM HaJIEKHOI'O MHOTOPa30BOTO YEIHOKA.
CoBMecTHOE MpednpHuiTHe NpH poccuiickoil PakeTHO-KOcMHUuYECcKOi KoprHopanun
«OHeprusn» Ben€T paszpabotky opOutampHONH «KoMMepyeckodt KOCMHYECKOH CTaH-
uuu», a B lllepeMeTbeBO OTKPHIT NEPBBIN B MUpE L[eHTp NCUX0I0ru4ecKon MoAroTOB-
KA KOCMOTYPHCTOB. AKTUBHO PE3epBUPYIOTCA-TIPOAAIOTCS TYPHI IS CyOOpOHUTaTbHBIX
MOJIETOB (IIPHOOPETEHO HECKOJIBKO COTEH TYPOB, CTOMMOCTH OHOTrO oKoiyio 200 ThIc.
$), B GuKaiiliie ToApl TaKHE MOJETHI TODKHBI HAYAThCS M 3aTeM CTaTh PEryISIPHBIMU
u MaccoBbiMU. B Poccuu npojaka OuneToB Ha CyOOpOHMTAIBHBIE TOJIETH TYPUCTOB
Hauvanachk ¢ 2008 r. Bputanckas kommnanus Excalibur Almaz o0ssBuna, uto ¢ 2015 1.
IUTAHUPYET HauyaTh TYPUCTUYECKHUE KOCMHUYECKHe MoJieThl ¢ o6nétom JlyHbl, Poue-
cTepckuil TexHonoruueckuit yHuBepcuter CIIA Haganm oCyIIECTBIATH BBIIYCK CIie-
LIUAJIUCTOB 10 KOCMUYECKOMY TYpU3MY.

B cBs3u ¢ mpoOiemMaMy M NMEpCHEKTUBAMU Pa3BUTHSI KOCMHUYECKOTO TypU3Ma
MOXHO BBIJICTIUTH OCHOBHBIE COI[MAIbHO-TYyMaHUTapHbIE ACTIEKTHI.

1) «IIpaBuia urps» I KOCMHYECKOTO TypH3Ma, IIPaBOBON CTaTyc KOCMHYE-
CKUX TYPUCTOB KaK yJaCTHHKOB KOCMHYECKHX IOJIETOB, BKJIIOYas obOecredyeHune Oe3-
OTIaCHOCTH U JI.

2) CoumnaipHbIi CTaTYC KOCMHUYECKOIO TYPHCTA, B TOM YHCJIEC COOTHOLICHHE CO
CTaTyCOM NPOQeCcCHOHATHHOTO0 KOCMOHABTa/aCTPOHABTA.

3) B3auMOoOTHOIIICHHUsI KOCMHUYECKHX TYPUCTOB € TPO(eCcCHOHATaMu B cO001IIe-
CTBE KOCMOHABTOB.

4) MopanbHO-3THYECKHE OTPAHHUYCHUS W KOJUIM3UH, CBS3aHHBIC C DIIMTAPHO-
CThIO KOCMHUYCCKUX TYPUCTOB, ‘-Ipe3BbI‘-IaﬁHO BBICOKO# CTOMMOCTBIO TYpPOB U BO3MOXK-
HbIMH COIIHMAJIbHBIMHU U JIMYHOCTHBIMU KOH(i)J'II/IKTaMI/I C IpYyruMu JIHOAbMHU.

5) CoumnanabHO-9KOHOMHYECKHE OTHOIICHHUS, CBS3aHHBIC C KOCMHYECKHM TY-
PHU3MOM.

B noxnazne naetcst KpaTKuii aHalIM3 STHX ACTIEKTOB.
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Cexuns 7. «K.3. IUOJJKOBCKHAW 1 HAYYHOE ITPOTHO3UPOBAHHUE»

IMPUOPUTETHI COBPEMEHHOI'O MEXJIYHAPOJHOT' O
KOCMMYECKOT O ITPABA
10.H. Makapos, A.B. I'onoBko, A.1. Pyzaes, 2.I'. Cemenenko

[TpoGnembl pa3BUTHA MEXIYHapOIHO-KOCMHUYECKOTO IpaBa OOYCIJIOBJIEHBI aK-
TUBHBIM Pa3BUTHUEM M POCTOM YMCJIA YYAaCTHUKOB KocMuueckoi pearensHoctu (KJI),
komMepuuanuzanueid KJI ¢ uenblo HelTpanu3auuu yrpos, CBI3aHHBIX ¢ pOCcTOM (ax-
TOpa KOCMHUYECKOTO Mycopa, C pa3BUTHEM JEATEIBbHOCTH IO MPEeAOTBPAIICHUIO
CTOJIKHOBEHMH KocMuueckux anmnapaTtoB (KA), poctom nmorpeGHOCTEH B OYHCTKE OKO-
mo3emHOTO Kocmmdeckoro mpoctpanctBa (OKII) ot medyrknmonupyrommx KA, Bse-
nerneM npaBmil Kozekca moBeeHust B KOCMOCE, YTO TPEOYeT aKTyalnn3alyuu AesTelb-
HOCTH B oOyacTu obecredeHmst Oe30macHOCTH U ycroitunBoro passutus K/ B OKII,
IIyTEM CO3JIaHHs COOTBETCTBYIOIINX TEXHOJOTUH, METOIOB M CPEICTB HEHTpATH3ALNH
YTPO3, Pa3BUTHS MEKTyHAPOIHO-TIPABOBOTO 00ECTICUEHMS.

Or1eHKa COCTOSHUS JAEHCTBYIOIIETO MEXKIYHAapOAHO-KOCMHUYECKOI0 IIpaBa Io-
Ka3bIBaeT, YTO B OCHOBOIIOJIATAIONINX JOKYMEHTaX HEe OTpa)KeHbl HEOOXOIUMBIE B CO-
BPEMEHHBIX YCIOBHSX TpeOOBaHMs, NMPaBOBbIE MEXaHU3MbI, oOecneynBaromue 0e3-
ornacHoe H ycroituuBoe ocymectsieHre KJI B 101rocpoyHoil nepcrnexTuse.

B atoii csa3u Komuterom OOH 110 KOCMOCY pa3BEPHYTHI paOOTHI 10 Pa3BUTHIO
Ha HAYYHO-TEXHHYECKOM M IOPUIUYECKOM YPOBHSIX TpeOOBaHMM, HAIllpaBJICHHBIX Ha
npepoTBpamenne TexHoreHHoro 3acopeHus OKII, Ha ¢dopmupoBaHne cHCTEMBI
npenoTBpanieHus ctonkHoBeHHd KA, mo «ouuctke» OKII oT HeyHKIHOHUPYIOIIHX
KOCMUYECKHX OOBEKTOB M (PparMeHTOB KOCMHYECKOTO MYCOpa, Ha Pa3BUTHE CPEACTB
MEXXIYHApOIHBIX CHCTEM Iepelaud JaHHBIX M oOMeHa MH(pOpMaleld orepaTopoB
K, a Takxe peanusaii MEpONPHUSTHIl IO 0OECIIEUEHHIO TPAHCIIAPEHTHOCTH U MEp
nosepus B KJ[ u nip.

ITo omeHKaM CHEIMAINCTOB pEIIeHHE NMPOOJIEeMBI O0ECIIEYeHNUS YCTOMYUBOIO
pasButust KJ| TpeOyeT KOMIUIEKCHOTO NPHMEHEHHs LIMPOKOTO CHEKTPa CIO0XKHBIX
HAyYHO-TEXHUYIECKHX, FOPUANIECKUX, MEXTYHAPOTHO-TIPABOBBIX U OPTaHU3AIIMOHHBIX
CpEeNCTB MO HEUTpalu3alnu HapacTaonmx yrpo3 u BeizoBoB KJI B OKII.

B nactosmee Bpems Komurerom OOH mo xocMocy coznana Pabowas rpymma
10 MCCIIEAOBAHUIO NMPOOJIEMBI 00ECIeYeHnsI JOITOCPOYHOTO YCTOWYNBOTO Pa3BUTHUS
K ¢ y4acTieM 5KCIepToB, IESTENbHOCTh KOTOPOIl HalpaBieHa Ha pa3paboTKy CcH-
cTeMbl PyKOBOJMIIMX MPUHIMIOB IO OOECIEYEeHUI0 OE30MacHOCTH M yCTOHYMBOTO
pazsutus K/I.

Poccuiickas @enepanus BeICTYNUIA C PSAOM MEXIYHAPOIHBIX OPraHU3allMOH-
HO-TIPAaBOBBIX, HAYYHO-TEXHUYECKUX M IOPUIMYECKUX WHUINATUB, HANPABICHHBIX Ha
HEUTpamu3anuio yrpo3 u cHwkeHnue ypoBHs omnacHocteidt KJI B OKII B 6mmxkaiimeit u
JIONITOCPOYHOHN MEPCIEeKTHBAX, HA CO3/MaHie MeXXIyHapOoJIHOTO MHCTHTYTa obecrede-
HUs1 0€30MacHOCTH U oJIrocpouHoro ycroiunBoro passutus KJI B OKII, mpemycmart-
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PHBAIOIIETO pEIICHHEe Ha IIEPBOM dTare 3aJad MOHHTOPHHTa M HH()OPMAIIOHHOTO
oOMeHa JaHHBIMH 00 ypoBHE Oe3omacHOCTH K/ 1 OlleHKM KOCMHYECKO 00CTaHOBKH.

B mocnennee Bpems 0coOyro 3HAYMMOCTh B paMKax JEHCTBYIOIIETO MEXIyHa-
poxHoro xocmudeckoro mpasa (MKII) mpuoOpenn HayIHO-TEXHHYECKHE U TIPABOBHIC
BOIIPOCHI, CBS3aHHBIC C yAaICHHEM HE(QYHKIHOHUPYIOMINX KOCMUIECKHX 0OBEKTOB M3
OKII, ycTaHoBIIcHHEM MEXIyHApoaHbIX mpaBui noseaenus B KJ| B hopme Koaekca
MOBE/ICHUS B KOCMHYECKOM MPOCTPAHCTBE, peain3alrs KOTOPBIX JEKUT B MIIOCKOCTH
MKII u tpebyer QyHIaMEHTaIBHOTO MOPHIMYECKOTO OOOCHOBAaHHS IPOLEAYp IO
ourctke OKII oT kocMHuYeckoro mycopa.

B ycnoBusx o0ocTpsiroleiicss reonoIuTHIeCKOil 00CTAaHOBKU OCOOYI0 3HAYH-
MOCTh TPUOOpETH MPOOIEMBI HEJOMYIICHUS CO3MAHUS U YCIOBUM IS PA3BUTHS MHU-
JUTapU3alAN U TOHKH BOOPYKEHHIA B KOCMOCE, IPEIOTBPAIICHUS CKPHITOrO HaKarlIu-
BaHUs TOCYapCTBAMH BOCHHO-KOCMHYECKOTO TOTCHIIMANA Ha OCHOBE Pa3BHBAIOIINX-
¢Sl KOCMHYECKUX TEXHOJIOTHI HOBOTO ITOKOJICHHS ([03alpaBKa B KOCMOCE, pEMOHT Ha
opOHTE) U KOCMUYECKUX 0OBEKTOB ABOHHOTO Ha3HAUCHUSI.

[IpropuTeTHEIMH HOJDKHBI CTaThb MeEpPHl 10 TPOIBIDKEHUIO JloroBopa 1Mo
MPEeIOTBPALICHUIO Pa3MEIICHU KOCMUYECKOTO OPYKHS B KOCMOCE, 110 HEAOMYIEHUIO
BoeHHO-KocMuuecknx KoH(MauKkTOB B OKII Ha ocHoBe Konmekca mosenenus B K/I.

Oco6oe¢ BHUMaHKE TOJHKHO OBITh YJCICHO CErOHs MpobiieMaM MpeaoTBpale-
HUSl CKPBITHOTO CO3/aHUS KOCMHYECKUMU JIepKaBaMU BOCHHO-KOCMHUYECKOIO MOTEH-
I[Majia Ha OCHOBE TCXHOJIOTHH M KOCMHUYECKHUX OOBEKTOB JABOMHOTO HAa3HAYCHHUS, YTO
3aTpyIHSAET KOHTPOJIb HAKAITMBAHMUSI BOGHHO-KOCMHYECKOTO TIOTEHI[HaIa TOCYIapCTB.

B pamkax MKII oTcyTCTBYIOT IpaBOBBIC MEXaHHU3MEI, KOTOPHIC OTPaHHIHBAIOT
CKPBITHOC HAKaIUIMBAaHNE KOCMHYCCKHMH JIepKaBaMH BOCHHO-KOCMHYECKOTO TOTCH-
ouama ToJ BHIOM co3laHus cepBUCHBIX KA nBoiiHOro HasHauenus (KA-
TEJIeOTIePaTOPHI MO JO3aMpPaBKe H PeMOHTY KA, 04nCTKe KOCMHYECKOTO MPOCTPAHCTBA
0T KOCMHYECKOTO Mycopa ! JIp.).

B uacTHOCTH, HEKOHTPOIUPYEMOCTb C TOYKH 3PCHHS BOCHHO-KOCMHYECKUX
BO3MOYXHOCTEH aKTHBHO Pa3BUBAIOIIETOCS HOBOTO HANPABIEHUS MO CO3JAAHUIO TOCY-
JIapCTBaMH KOCMUYECKUX CPEACTB OPOUTATBHOTO 0OCTYKUBAHUSI HOBOTO MMOKOJICHHUS B
COYETAaHUH C HMCIIOJB30BAHUEM TEXHOJOTHH MAlIbIX KOCMUYECKUX ammapaToB BEIET K
HaKaIJIMBaHUIO BOGHHO-KOCMHYECKOTO MOTEHITHAA.

B ycnoBusix HOBoii (a3sl kocmuueckoit noautiky Komurera OOH mo kocMocy
[ENIOCTHAs CHCTeMa Ha OCHOBE PYKOBOASIINX MPHHITUIIOB OOCCICUCHHS OJITOBpE-
MeHHO# ycroitanBocTy K/ B KOCMUYeCcKOM MPOCTPaHCTBE JOJDKHA MIPEyCMaTPUBATh:

— YKpeIIeHHEe JeHCTBYIOIIET0 MEXIYHAPOIHO-TIPABOBOIO PEKHAMA C TO3HITUI
obecrieueHnst O€30MACHOCTH U ycToHumMBOrO passutust K/ ¢ yuérom mHTEepecoB Poc-
cuiickoit deaepauuu;

— CO3JJaHHE MEKAYHAPOTHOU CIYKOBI M PACHIMPCHUE MEXIYHAPOJHOTO CO-
TPYAHUYECTBA TOCYAapCTB B OOJACTH CO3MaHHUS €JUHOW CHUCTEMBl MOHHTOPHHTA,
OIICHKHU U TIPOTHO3UPOBAHMS PA3BUTHSI KOCMHYECKOH 0OCTaHOBKU M MPOBEIEHUS KOC-
MUYECKUX OTIepaluii Mo mpeoTBpaIieHuio onacHbIx cutyamnuii B OKII;
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— COBEpIICHCTBOBAHNE W PA3BUTHE MEXIYHAPOIHOTO MEXaHM3Ma OCYIIECTBIIe-
HUS WHOOPMAIIMOHHOTO B3aWUMOACHUCTBHS 1O BOIpocaM KOHTpous 6e3omacHoctr KJI
10 BCEMY CIIEKTPY yrpo3.

METO/JOJIOIUsI CETEHEHTPUYECKHUX [TPUHIIUIIOB B IPAKTUKE
HNHHOBAILIMOHHO-®YHKIIUOHAJBHOI' O IPOEKTUPOBAHU S
MEPCIEKTUBHON KOCMHUYECKOW TEXHUKHU
B./I. Ononpuenko, A.M. Kuprourkux

OcHoBHasl Mpo0JieMa KOMIUIEKCHOTO TPOEKTHO-KOHCTPYKTOPCKOTO Mpolecca
pa3paboTKH, CO3MaHUS M IKCIUTyaTallMd MOTCHIUAIBHO d(PPEKTHBHON KOCMHUYCCKON
TEXHUKHU 3aKIIF0YAETCs B pa3padoTKe eAMHOTO HH()OPMAIIOHHO -KOMMYHHKAIIHOHHOTO
MIPOCTpPaAHCTBA MPOeKTa. PemieHue 3Toif mpoOieMbl BUANTCSA B pa3padOTKe M BHEIpe-
HUM BBIYHACIHTEIEHOW TEXHUKH, CPEICTB CBS3M, CUCTEMBI HaOIOJCHUS, B3AaUMHOTO
oOMeHa U Tepeadd TaHHBIX HOBOTO IOKOJICHHS, YHU(PHUKAIIMA KaHAJIOB 0OMEHa TeX-
HUKO-TEXHOJIOTHUECKOW WH(pOpMAIHEH, CONPSIKCHUS Pa3pO3HCHHBIX aBTOMATH3HPO-
BAaHHBIX CHCTEM YIpPaBIE€HUS MPOCKTUPOBAHHEM M AaBTOMATU3HPOBAHHBIX CHUCTEM
VIpaBJICHUS] TEXHOJOTUIECKUM MPOCKTUPOBAHUEM, a TaKKe CPEICTB aBTOMATU3AIIHH,
MIPOCKTUPOBAHMSI, VYIPABICHUS M PEIIeHUsS MHOTUX JPYrHMX OpraHU3aIlMOHHO-
TEXHUUYECKHUX U MPOU3BOICTBEHHO-TEXHOJIOTHYECKUX MTPOOIIEM.

B nHacrosiee BpemMsi MHOTHE CTpaHbl Pa3BUBAIOTCS B MSITOM TEXHOJIOTHYECKH -
SKOHOMHMYECKOM YKJIaJe, KOTOPBIA MO0 MHOTOYHCIEHHBIM MPOTHO3aM MOXET 3aKOH-
guThCs B epuoA a0 2025-2035 rr. DTOT ykiax oCHOBaH Ha AOCTIKCHHSAX B 00JacTH
MHKPORJICKTPOHUKH M BBICOKOH POOOTOTEXHUKH, MHOOPMATHKH, OHOTEXHOJOTHH, a
TaKXKe aKTHBHOTO HCIIOJIF30BaHUS KOCMHYECKOTO MPOCTPAHCTBA B OOJIACTH CITyTHUKO-
BOI1 CBSI3M, AUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMITH, HABUTAIIMOHHBIX CUCTEM, MEXKOP-
OUTANBEHON KOCMUYIECKON CHCTEMBI PETPAHCIIIAA U JIP.

B HEempax mATOTO TEXHOJIOTHUYECKH-IKOHOMHYECKOTO YKJIaaa MOCTEIIeHHO (op-
MHUPYETCSl 1 HAYMHAET Pa3BUBATHCSI MIECTOUN YKIIaJ, KOTOPBIA XapaKTepu3yeTcsl yCI0B-
HbIM cokpaienneM NBIRC — koHBepreHIMu v AMBEPreHIMSIM HOBEHIIMX TEXHOJIO-
ruii (HaHO, 610, MHPOPMALMOHHBIX, PAKETHBIX ¥ KOTHUTHBHBIX TEXHOJIOTHIA).

OCOOCHHOCTBIO TAaKOTO OOBEAUHEHHUsS SBISETCS TO, YTO OHO OXBAThIBAET HE
TOJIBKO CHUCTEMBI MPOoeKTHpoBaHus pakeT-Hocutenen (PH), cucrem ynpasnenus (CY),
JIBUTATENBHBIX yCTaHOBOK ([Y) paker, cucTeM KOHTpOJS KOCMHYECKOTO MPOCTpPaH-
ctBa (CK), HO ¥ CHCTEMBI CBSI3H, BEIYUCIUTEIFHON TEXHUKH, HAOIIOACHUS, OTICIEHBIC
9JIEMEHTBI U3/IeJUsl, CUCTEMbI M KOMILIEKCHI, KOTOPbIE BXOST B MEraKOMIUIEKCH U B
METacUCTEMBI. DTO, B CBOIO OYepe/ib, MOBIUSUIO HA POPMEI U CITOCOOBI IPOCKTHPOBA-
HUSl O0BEMHEHHBIX TPYIIHPOBOK HAOIIONCHUS, PETPAHCIISINN, HABUTAIMU U T.1I., a
TaKXKe Ha BHIOOP MHHOBAIMOHHO-(DYHKIIMOHAJIBHBIX IyTeH peau3alliy IMOTCHIUAIb-
HBIX BO3MOKHOCTEMH, 3aJI0’)KEHHBIX B TUIATHOPMBI KOCMHYECKON TEXHHUKH.

VYcnex omepanuii MPOSKTHPOBAHMS OyIEeT 3aBUCETh OT OOBEAMHEHHS BCEX
YYaCTHUKOB TPOEKTHO-TEXHOJOTHYECKHUX MPOIIECCOB B paMKaxX €IMHON WH(pOpMaIn-
OHHO-KOMMYHHKAIITHOHHOW CHUCTEMBI MPOCTPAHCTBA M Pa3beIWHEHUE MO TOYHOCTH U
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LEJICHATIPABIICHHOCTH 00MEHAa KOMIUIEKCHBIMU JIAHHBIMH 10 BCEM JJIEMEHTaM KOCMHU-
YECKOTO MPOCKTA.

CeTelueHTpUYECKUE MPUHIIMIBI YIIPABICHHS MPOSKTUPOBAHUEM HW3JCIHH, CH-
CTeM, KOMIUIEKCOB M MX KOHBEPreHIHs (CXOXKICHHE M BXOXKACHHE) B MeErau3zieius,
MEracUCTeMbl U MEraKOMIUIEKCHI, KOTOPbIC MpPEeAHA3HAYCHBI ISl pa3paboOTKH, MPOSK-
TUPOBAHMS, CO3/IaHUS U DKCIUTyaTaI[MH MOTCHIIUATFHO BO3MOXKHONW KOCMHYCCKON TEX-
HUKA TPU CIUHOM [EHTpe WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHOTO IPOEKTHO-
KOHCTPYKTOPCKOTO  TMPOCTPAHCTBA W CBSI3M  BCEX  YYACTHHUKOB  IMPOEKTHO-
KOHCTPYKTOPCKOTO TIpOIiecca B €IUHOC WH(POPMAIMOHHO- KOMMYHHKAIIMOHHOE IPO-
CTpPaHCTBO.

CeTelleHTpUYCCKUE TPUHIMIIBI YIPABJICHUS TMpeIHa3HAYCHBI JUIs BEICHUS
CXOXK/ICHHSI U BXOXK/ICHUS PA3JINYHBIX IPOCKTHO-KOHCTPYKTOPCKUX MOJpa3ACiIeHHN U3
€/IMHOTO IIEHTPa, MHTETrPalliil BCEX YYACTHHKOB MPOEKTHO-KOHCTPYKTOPCKOTO MpO-
Hecca B eIMHYIO CeTh, KOHCTPYKTOPOB U MPOEKTAHTOB HAa MEPBOM 3Tare — C Mepexo-
JIOM HU3/ENUA-pOOOTOB B TPYIIHMPOBKU ACHCTBUII Ha THOOOM yHalleHHH OT LIEHTpa
YIPaBICHUS MPOCKTUPOBAHUEM JI0 JCUCTBYIOMIUX MIATHOPM—pPOOOTOB /JIsi OCBOCHHS
KOCMHYECKOT0 ITPOCTPAHCTBA.

B cBete TCOPUUN CUHTYJIIPHOCTH TEXHOJIOTHMYCCKOT0 pa3sBUTUA CETOJHA TPYAHO
npejcKa3aTrh, KaKue UMEHHO KOCMHUYECKHE CpENCTBa OyAyT OCYLIECTBIIATH LieJieHa-
IpaBJICHHBIC BSaHMOJIefICTBHSI )41 BOSﬂCﬁCTBHﬂ— HaHOpO6OTI)I, 61/IOJ'IOI‘I/I‘ICCKI/IG HIIN
XUMHWYCCKUE arcHThI, CPCACTBA MIEpeaaiu HaHpaBJ’IeHHOﬁ OHEPIuu, pasjindHbIC BUABI
PaKETHOI'0 ABMKCHUSA, KOMIBIOTEPHBIC BUPYCHI UJIM YTO-TO, YTO MBI IIOKAa HEC B COCTO-
SIHUM TpeBUAeTh. HO aKTHBU3MPOBATh HAYYHO-TEXHUYECKUE U OUOJIOTUYECKUE YCH-
TS HA ITUX HAMPABJICHUSIX HEOOXOIUMO yiKe ceifuac, 4TOObI He MPOCIATh OUEPEAHYIO
PEBOJTIOLIHIO.

MaructpanbHbIM HAMpPABICHUEM Pa3BUTHS ONIKHErO M JAIbHEro KocMoca
JIOJDKHO OBITh BHEJPEHHE CETEICHCTPUYECKUX MPHUHIMIIOB HE TOJBKO B CHUCTEMY
YIPaBIACHUSI KOCMHYECKHMH TPYIIUPOBKAMHU PA3THYHOTO HA3HAYEHHS, HO U B MPOCK-
TUPOBaHHE HOBBIX 00pA3IIOB PaKeTHO-KOCMHYECKOW TEXHUKH (IardopM, CUCTEM U
KOMIIJIEKCOB).

IMPOTHO3UPOBAHUE XAPAKTEPUCTUK MOJIU®UKALIAN
KOCMHUYECKOM MIJIAT®OPMBI 1151 PEIHIEHUS 3AJTAY
ACTPO®U3NYECKHUX UCCJIEJJOBAHUM
A.A. Tlonsaxos, 11.B. Jlomakun

B HayuyHO-pom3BoacTBeHHOM 00BbeauHeHNH uM. C.A. JIaBOYKHHA peann3yeT-
Csl TIpOrpaMMa 10 CO3JIaHHI0O KOCMHYECKUX amlliapaToB JJIs acTpoU3MICCKUX HCCIe-
noBaHWi. I TEpPCHEKTHBHBIX KOCMHUYECKHX AalllapaToB NPUMEHSETCS OJIOYHO-
MOJYJIBHOE CTPYKTYpHOE TIOCTPOCHHUE, UCTIONB3YIOTCS YHU(DHUIIMPOBAHHBIE TIOJCUCTE-
MBI 1 MOJTYJIH.

Coznanne MomupuKanuidi KOCMAYECKON MIaTGOPMbl BO MHOTHX CIIydasx OKa-
3BIBAETCSI DIKOHOMHUYECKH OoJiee 1enecooOpa3HbiM, TIO3BOJISIET SKOHOMHUTD MaTepraib-
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HBbIE pecypchl, 3(GEKTHBHO NCIIOIB30BaTh OIBIT, HAKOIUIEHHYIO TEXHUYECKYIO M TeX-
HOJIOTHYECKYIO 0a3y IPH NPOU3BOACTBE U SKCIUTyaTalllH TEXHHUKH.

B noxmaze mpuBOXATCS ONBITHBIE AAHHBIE PEalM3alUM IPOSKTOB CO3JAHUS
MoIupHUKAIIA KOCMIYIECKOH m1aTdopMel 1t acTpodpusndecknx KA.

PaccmatpuBaroTcsi OCOOCHHOCTH ONTHMH3AILMM IapaMeTpoB MOIM(pHKAIIH
KOCMUYECKOH IIaTGOPMBI TIPH HAJIMYUK OTPAaHUYEHHN Ha CPOKU peaii3alliy NpPOeK-
Ta. Bpems peanuzanum npoexra MogudUKalMK 3aBUCHT OT COCTaBa 3aMEHBI I1OJICHU-
CTEeM, MapaMeTpoB MOJM(UKAINU KOCMHYECKOHW IUIaTPOpMBI, OT 0ObeMa padoT Io
o0ecrieueHHI0 HaJIe)KHOCTH TEXHUKH. [IpMBOANTCS MOCTaHOBKA 3a/1a4ud KOMILIEKCHOU
ONTHMU3AIMU TTapaMEeTPOB MOAU(PHKALNN KOCMUYECKOH IIaTQOPMBI U MPOTPaMMbl
0TpabOTKH U 0OecTieueHNs HaJeKHOCTH.

ITpu mpoBefeHNUY HCCIIEAOBAHUI HCIIONB3YIOTCS MPUEMBI ASKOMIIO3UIMU BTO-
poro poxa, GopMHpyeTcsi CXeMa PACWICHEHHOTO MCCIESIOBaHMs ABYX IJIaBHBIX 3a/1ay:
ONTHMH3ALMH IIapaMeTPOB MOJIUGPHUKALIMN KOCMHYECKOH IIaTGOPMBI 1 ONTHMHU3ALHH
nporecca oTpadOTKU U 00ECIeYEeHHsT HaIeKHOCTH. B ciryyae momcka panioHaIbHOIO
pELICHHUS MCIOJIB3YETCSl METO COTJIACOBAaHHOTO ONTHMHU3aLHMOHHOTO TIOMCKA MPHU CTa-
TUCTUYECKOM yueTe (hYHKIIMOHAIBHBIX CBSI3EH.

[TokazaHo, YTO MPH CTATHCTHYECKOM yueTe (hYHKIMOHAIBHBIX CBSI3€il 3a cueT
YTOYHCHHUSA OaHHBIX IPOTOTHUIIOB o6ecnethaeTcsl COrjlaCOBaHMC PCIICHUA TJIaBHBIX
3a7a4, U, TEM CaMbIM, ONpEJCIICHUE PAllMOHAIBLHOTO PEIICHHs 33a4l KOMILUIEKCHOM
ONTHMHU3AIMK NApaMETPOB M Ipoliecca OTpabOTKU M 00ecreueHns] HaJle)KHOCTH MO-
TU(pHUKAIMA KOCMUYECKOH MIaT()OpMBI.

AHAJIN3 BO3MOXHOCTH IMTOBBINIEHUSA D9OPEKTUBHOCTH
MOJIU®UKAILIMI KA ITPU KOMILIEKCHOM 3AMEHE ITOJICUCTEM
I0.A. MatsBees, B.A. Jlam3un, B.B. Jlam3un

B noxnane paccmaTpuBaercs B JAETEPMUHUPOBAHHOW MOCTAHOBKE 3ajayda OIl-
TUMHU3AIMH TTapaMeTpoB KocMudeckoro anmapara (KA) qucTaHmnoHHOTO 30HAMPOBA-
aus 3emun ([133) B cocTaBe KOCMHUYECKOH CHCTEMBI TIPY 3aMEHE MOJICUCTEM MOJYJIS
ueneBoii annapatypel (MIIA) ¢ yueToM TpeboBaHmii K HaJe)KHOCTH anmapara. [loka-
3aHO, YTO PAIMOHAIBHBIM IOAXOA0M K MOUCKY 3()()EKTUBHOIO PEIICHHS SBISICTCS
peanu3amys METofa, B OCHOBE KOTOPOTO CXeMa ABYXYPOBHEBOT'O (BEPXHHUM U HIDKHHIH)
yHpaBieHus pa3paboTKO, IBYXypOBHEBass MOJENb MPOCKTHBIX HCCICIOBAHUN U CTa-
TUCTUYECKUI METOJ IBYXYPOBHEBOM COINIACOBAHHOM ONTHUMM3ALUH.

[IpuBonuTCs MOCTaHOBKA 3aJlayl, OCHOBHbIE COOTHOLIEHMs] IPOEKTHON Mojie-
mu. [IpoekTHass MoOJieNIb BKJIFOYACT COOTHOIICHHS 3aTpaTr Ha pa3paboTKy, CO3JaHHe
Momudukammii KA JI33 u ero moacucreM, COOTHOIICHUS UIS ONPENCICHUS MAcCCHI,
HAJICKHOCTH, ()YHKIIMOHATIBHOHN 3QQeKTHBHOCTHU. PemeHne onpenenser BEIOOp Xapak-
TEPUCTHK OCHOBHOH mojicucTeMbl ammapara: MIIA. AHaTH3UPYIOTCST BOTIPOCHI COTIIa-
COBaHMSA MPOEKTHHIX pemeHui i Moandukammu KA /133 (BepxHUil ypoBeHb yIIpaB-
JeHus: pa3paboTKoil) U IUIsl KOMITIeKca 3aMeHseMbIX nmoacucteM MIJA (Ha HUKHEM
YPOBHE ympaBieHUs pa3pabOTKON).
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Merto/ MO3BOJISIET MPOBOANTH ONTHMHU3ALMIO XaPAKTEPUCTHK MOJAU(DUKAINN
KA JI33 B niesioM 1 3aMeHSIEMBIX TIOJICUCTEM, cHOpMHUPOBATH 3PPEKTUBHBIN aNTOPUTM
COTJIACOBAHHOI'0 ONTHMHU3AIMOHHOIO MOMCKA PAllMOHABHBIX NMApaMETPOB armapara B
LEJIOM U MOJICHCTEM, a TAKXKE MPOBECTH HCCIIEIOBAHIE XapaKTEPUCTUK MOU(UKAIINN
MEePCIEKTUBHBIX AMIMAapaToOB MPH KOMIUIEKCHOM 3aMeHe TOICHCTEM.

[IpencraBneHsl  pe3yiabTaThl HCCIENOBaHMM HAa MOJENBHBIX IpHUMepax
xapakTepucTuk Mogudukammii nepcrekTHBHBIX KA JI33 1 3aMeHsIeMBIX IOJICHCTEM.
HccnenoBanus nokasanu 3¢ ¢GeKTHBHOCTD NPEII0KEHHOH METOIUKH U IOCTOBEPHOCTh
MOJIYYSHHBIX Pe3yJbTaToB. Pe3ynbTaThl HCCIIEIOBAaHUI MOTYT CIY)KUTh OCHOBOM IIIs
JIETAILHOTO aHaiu3a S((GEKTHBHON MOJECPHU3ALMU TEPCHEKTUBHBIX KOCMUYECKHX
CHCTEM C 1IEJIbIO TPOBEICHUS TPOTHO3HBIX MCCIIEJOBAaHNH, (POPMUPOBAHUS TIPOTPaMM
pa3BUTHsI HEPCIEKTHBHBIX KOCMHUYECKMX CHCTEM, OMpE/ACICHHUs HAaIrpaBiIeHHN
noBeimeHNst ¢ ¢dexktuBHOCTH Moampukamuii KA mpm  KOMIUIEKCHOW —3aMeHe
MOJICUCTEM.

MPOBJIEMBI PABBUTUSI KOCMOHABTUKHU
BHYTPHU TEKYIIEI'O OATOI'O TEXHOJIOTHUYECKOI'O YKIIAJA
PA3BUTHUS POCCUCKOM ®EJIEPALIMA
B.[. Kyckos, E.JI. HoBukoBa

B coBpeMEHHOI 3KOHOMMYECKOH TEOpUU IPUHATO MOHMMAHME TEXHOJIOTHYE-
CKUX IIMKJIOB (YKJIaJIOB) pa3BUTHs, Ha3biBaeMbIX «uukiamu Konngparbesay. Chopmy-
JUPOBAHO 5 TEXHOJOTMYECKHX IMKIOB (YKJIAZOB), MPOTEKAOMNX MpuUMepHO 1o S0
net. Hacrosiee BpeMss COOTBETCTBYET S5-I BOJHE TEXHOJIOTHYECKOTro mukia (~1985—
2035 rr.). [IaTas BoMHA omMpaeTcss HA JOCTIDKEHHUS B OOJIACTH MHKPO3JICKTPOHHUKH,
nH(pOpMaTHKH, OMOTEXHOJIOTHH, HOBBIX BUJOB 3HEprHHU, MaTepranoB. Ha ux Gase pea-
JM3YIOTCSL KPYITHbIE TJI00ANIbHBIE CHCTEMHBIE TIPOEKTHI: OCBOSHHSI KOCMHUYECKOTO IPo-
CTPAHCTBA, CIYTHUKOBBIX CUCTEM CBS3H, CONPSDKEHUS] KOCMUYECKHUX M Ha36MHBIX TeX-
HOJIOTHH. SlapoM ykmaxa (OZHMM HM3) BBICTYIAeT KOCMHUYECKas TEXHHKA, C TIOMOIIBIO
KOTOPOH pemraroTcs 3aa4d OCBOCHUS KOCMHYECKOTro IMpocTpaHcTBa. KocMmudeckue
TEXHOJIOTHH, MUKPO3JEKTPOHUKA MO3BOJISIOT CO3/1aBaTh OOJNBIINE KOMIUIEKCHBIE TIPO-
€KThI MIOTHPYEeMON KOCMOHABTHKH, HccnenoBanus JIynsl, Mapca u mnaner ConHed-
HOH cHCTeMBl. BO3MOXHOCTH TEXHOJOTHH M NPOMBIIUICHHOCTH MO3BOJISIOT BBIIBH-
raTh MHOKECTBO IPOEKTOB IEPCIEKTHBHBIX HampasieHnil. Ho peanmmsanms moboro
KOCMHMYECKOT0 NpOoeKTa 3aHuMaeT He MeHee 8—10 ner. [Ipu 3ToM 0JHOBpEMEHHOE CO-
3[JaHUE PA3INYHBIX IIPOEKTOB TPEOYET MPaKTHYECKOTO 3a/IeHiCTBOBAHMS BCEi OTpaciu
U COTTIACOBAHHOTO 3aBEPIIEHUS U MOCIEAYIOUIETO OTKPBITUS HOBBIX IIPOEKTOB.

CJI0’KHOCTB 3a/1a4 OCBOCHUSI KOCMUYECKOTO MPOCTPAaHCTBAa U BBIOOP MX MOCIIEe-
JIOBaTEIBbHOCTH MOPOXKIaeT NpoOiieMy BbIOOpa HAIIPaBIEHHH Pa3BUTHSI KOCMOHABTH-
KM, BO3HHKIIYIO BHYTPH TEKyIIero (TSITOT0) TEXHOJOTHYECKOTO IMKJIA Pa3BUTHA.
CnoXHOCTh BBIOOpAa COCTOWT B OTBETCTBEHHOCTH BBHIOOpA CTPATETUUECKOW IeNn Oy-
JyLIETr0 M COOTBETCTBEHHOW IEPECTPOMKH OPUEHTALMH IPOMBILUIEHHOCTH. Xapak-
TEPHBIM TIOKA3aTEeM HACTOSMIET0 BPEMEHH MOXHO OTMETHUTh CHCTEMHBIH KpPHU3HC
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3aBEpIICHHS MPEABIIYIIEro UKIa (MM YacTH IIMKIIA), 3aKII0YAIOIIUICs B IPOJOIDKe-
HHUH yX€ CYIIECTBYIOIINX MPOrpamMM IO MyTH YJIYyUIICHUs ITOKa3aTeNe MM BBIXOME
Ha MyThb HOBBIX CTPATETHYECKHX TOCYNapCTBEHHBIX 3amad. HoBble rocymapcTBEeHHBIE
CTpaTernveckue 3aJadyl COCTOAT B PEIICHUH BOMPOCOB BHIOOpa NMPHUHIMIHAILHO HO-
BBIX HOCHUTEJEH MHOTOPa30BOTO JEHCTBHS, MEpeXoja Ha IKCILIyaTHPYEMYIO KOCMO-
HaBTHUKY, HHTETPallMI0 Ha3eMHBIX U KOCMUYECKHUX TEXHOJIOTHIl U Mepexos B MpHU3eM-
HOM KOCMOCE Ha MHOTO()YHKIIMOHAJIbHYIO HHTETPUPOBAHHYIO HA3€MHO-KOCMHUYECKYIO
CUCTEMY.

OToT mepedyeHb MpoOieM 3aTsSHYBIIEroCsS CHCTEMHOTO KpU3UCa TMOPOXKIEH
MIPUHATON TOCYJapCTBEHHON KOHLEMIMEH PBIHOYHOIO pa3BUTHS KOCMOHAaBTHKU. OT-
pacib, IpenocTaBieHHas cama cede, OIyCTHIIACh JI0 MOMCKa MEJIKMX 33j1a4 U 00ciy-
XKHUBaHUA 3apyOEXKHBIX mporpamMM. «M3HYyTpm» OTpacib HE MOXKET MOIHATHCA HA ypO-
BEHb IOHMMAHHUS CTPATerWu rocyaapcTsa. [lepedncieHHBIE 3JIEMEHTHI CHCTEMHOTO
KpH3HCa KOCMOHABTHKH 3TO HANPaBJIEHHE CTPATETHUECKOHN MPE3NUAEHTCKOW Iporpam-
MBI, peajn3ayeil KOTOpoH T0JDKEH 3aHMMaThest Pockocmoc.

OPI'AHU3ALIUS TNBKOI'O YIIPABJIEHU S
MHPEJICTAPTOBOM MOJAIrOTOBKOI CPEJICTB BbIBEJEHU S
JJIs1 HOBBIIIEHNWS BEPOSITHOCTHU YCHEIIHHOT'O 3AITYCKA
B.1O. Kmromraukos, A.Jl. Kammpun

B Hacrosiiiee BpeMs 1o psily IPHUUUH CBA3aHHBIX B TOM YHCIIE U C IIPOTPECcCH-
PYIOIINM MOPAJIBHBIM U (PU3NYECKHM yCTapeBaHUEM ITPOM3BOACTBEHHBIX MOITHOCTEH,
neuITOM KBaTHU(HUIIMPOBAHHBIX KaJApOB B KOCMHUYECKOI OTPAcIii, Ha TEPBBIH IJIaH
BBIXOAUT TpoOsieMa oOecTiedeH sl HaAeKHOCTH (YHKIIMOHUPOBAHUS M3/IENUI paKeT-
HO-KocMu4eckor Texauku (PKT).

Besapapwmitnoe ¢ynknuonuposanue u3nenus PKT B monére Bo MHOrOM ormpe-
JIETSIETCSl XOJIOM €ro Ha3eMHOH IMOJATOTOBKHM, KyJa B OOIIEM Cllydae MOTYT BXOJUTH
Iporiecchl Tpou3BoAcTBa M uchblTaHui m3genus PKT Ha 3aBoje-m3roroBurede,
TPAHCHOPTHPOBKH HAa KOCMOJPOM, 3aIlyCKa M MPEACTapTOBOIl MOATOTOBKH Ha TEXHU-
YEeCKHX KOMITJIEKCaX M CTapTOBOM KOMIUIeKce KocMoapoma. IIpu aTom mpencraproBast
MOATOTOBKa cpencTtra BoiBeneHus: (CB) kocMuyeckux anmaparoB (KA) Ha kocMoapo-
Me 3TO TOT MOCJETHHUH 3Tall, KOT/Ia eIlle MOXHO BBIBUTH M MApHUPOBaTh CYIIECTBEH-
Hble 1e(pEeKTH 1 HENCIIPAaBHOCTH, IPEIOTBPATHTH aBAPUHHBIN UCXOJ IMycCKa.

B cBs3u ¢ 9THM aKTyallbHOW SIBIISIETCA 3a/ada CHHTE3a TaKOro YHpPaBICHHUS
IpeACTapToBOil moaroToBkoi CB, koTopoe Obl ¢ MakCHMaIbHOW BEPOSITHOCTHIO 0bec-
MEYMBaJ0 YCHEUIHOE PEelIeHUEe 33/1a4 3aMycKa.

CuHTe3 ynpaBieHHs MpencTapToBoil moaroroBkoi CB HOCHUT UTepallMOHHBIH
XapakTep ¥ MpeaycMaTpHBaeT MomaroBoe (GopMHUPOBAHUE MOCIIEA0BATEILHOCTH TEX-
HOJIOTHYECKUX OIEpalfii ¢ yTOUHEHHEM II0 pe3yJbTaTaM MOHHUTOPHHIA MOTEHIHAb-
HO OTIACHBIX COOBITHI, CITIOCOOHBIX MOBIMATH HA yCIHEIMHOCTh 3amycka KA. MoruTo-
PHHT TIOTEHIIMAIBFHO OIACHBIX COOBITHHA JOJDKEH OCYIIECTBIATHCS HENPEPHIBHO Ha
BCEX CTaIUAX )KU3HEHHOTO IMKIIA onpeneneHnoro CB.
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Peanmn3oBaHO Ha MpaKTHKE JODKHO OBITH TAaKOE YIIPABICHHE IMPEACTAPTOBOM
noarotoBkoii CB, mpu KOTOPOM 3Ha4YeHHE BEPOSTHOCTH YCIEIIHOTO BhIBeaeHHs KA
OyzeT MakCHMAaJIBHBIM TIPH BEHITIONHEHUH 33JaHHBIX OTPaHWYCHHUN HA BpPEMS U CTOH-
MOCTB TIOATOTOBKH K ITYCKY (T.€. ¢ MAKCHMAaJIbHO BO3MOXKHOHW BEPOSTHOCTBIO OynmeT
00ecreueHo OTCYTCTBHE WIIN TTAPHPOBAHNE OTKA30B, MPUBOIALINX K aBapHH).

METOJNYECKHUE OCHOBBI ®OPMUPOBAHUS IPUOPUTETHOCTH
BBIINOJHEHUS OMNBITHO-KOHCTPYKTOPCKUX PABOT
®EJEPAJIBHOM KOCMHUYECKOM TPOT'PAMMBbI
HA KPATKOCPOUYHBII U CPEJHECPOYHBIN ITEPUO/IbBI
C.B. Ilpusaos, 10.A. [leMmunesko

OmnpezneneHne MPHOPUTETHOCTH OIBITHO-KOHCTPYKTOpCKuX pador (OKP) mmk-
TyeTcs HEOOXOANMOCTBIO PALMOHATIBHOTO PACTIPEIeNICHNs OI0PKETHBIX CPEACTB HA UX
MPOBEACHUE NIPH HENOCTATOYHOM YPOBHE aCCUTHOBAHMHI Ha DelepanbHyr0 KOCMUYE-
ckyto nporpammy (PKII) Poccun m paszgena rocynapcTBEHHOTO OOOPOHHOTO 3aKasa
«MccnenoBanue U UCHOIb30BaHHE KOCMUYECKOTO NMPOCTPAHCTBA» HAa CPETHECPOUHBIH
nepro. Jlaxxe B TeX ciy4asix, KOrJa JHUMUTHI, BblAaBaeMble MUHHUCTEPCTBOM (HHAH-
coB PO, no o0béMaM OFOKETHBIX ACCUTHOBAHHI HA TUIAHOBBIA MEPHOJ COOTBET-
CTBYIOT (MHaHCcHpoBaHuo, ykazanHoMy B DKII, peanbubiii xon BeimonneHus OKP
MOXET MPUBOJUTH K HEOOXOAUMOCTH IepepacipeiesieHus (UHAHCOB MEXLy OTACIb-
HBIMU paboTamu. /[ OOBEKTHBHOIO MPOBEACHUS MPOIEXYpHl NepepacrpenesieHus
(MHAHCHPOBAHHUS B 3TOM CIydae TpeOyeTcs NCIOJIb30BAHIE ONPENCIEHHBIX KPUTEPH-
€B IIPUOPUTETHOCTH, KOTOPBIE PACCMOTPEHBI HIKE.

PaccMoTpeHBl MeTO/IBI OlpesesIeHHs] TPUOPUTETHOCTH U 000CHOBaHa HEOOXO-
JUMOCTh IEepexoia K KOIMYECTBEHHON OLEHKE MPHOPUTETHOCTH C HCIIOJB30BaHHEM
METOJa 3KCIEPTHBIX OLEHOK. [IpuBeneHpl MaTeMaTH4YEeCKUE 3aBHCHMOCTHU OIperee-
HUSI OTHOCHUTENBHBIX M YCPEIHEHHBIX SKCIIEPTHBIX OLeHOK BaxkHoctn OKP.

Bri6pansr mapamerps! npuoputetHoctd OKP, mpenBapuTensHO MPOpaHKHUPO-
BaHHBIE 110 BAKHOCTH:

— obecriedeHre NPOBEACHHS JIETHBIX HCIIBITAHUM yxKe 3amyIieHHbIX KA ;

— BBHITIOJIHEHHE TJIaHOB 3amyckoB KA Oymymiero roja aisi oOHOBJICHUS W TIOJI-
JIepXKaHUA JeHCTBYIOIIEeH opOuTansHON rpynnupoBku KA u npoBezeHne JETHBIX HC-
neITaHnid paker-Hocutenel (PH) u paketnsix 6:10koB (PB);

— BBINIOJTHEHUE AUPEKTUB U nopyueHuii [lpesnnenra u IlpasurensctBa Poccun;

— BBITIOJIHEHUE MEXKAYHAPOIHBIX JOTOBOPOB U 0053aTEIILCTB,;

— BBINIOJIHEHUE TIaHa 3amyckoB KA, ocymecTBiaseMbix depe3 1-2 ropa, umu
3anyckn KA Oynymero roga, KOTOpble MOXKHO TIEPEHECTH;

— IoiIepKaHNe TEXHUYECKOTO COCTOSIHUSI 0OBEKTOB HAa3eMHOT'0 aBTOMAaTH3H-
poBaHHOTO KoMIUIeKca ympasiieHHs KA, mH(pacTpyKTypsl KOCMOAPOMOB, YHHKAJIb-
HOW TIPOM3BOJICTBEHHOM, 3KCIIEPUMEHTAIBHON 0a3bl U HayYHO-TEXHHYECKOTO TOTEH-
uuana Kb, HUW, 3aBonioB, noasepxanus 3a1anHoro ypoBHs HajexHocTd PH u KA;

— obecrieyeHue 3KoIorndeckoii 6esonacHoctn npumeHenns PKT;
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— obecnieueHne npoBeeHMs 3amyckoB KA gepes Tpu u 6oiree roja;

—npoBeneane OKP, HaxoAsgmmxcsi Ha HAYadbHOW CTaauM pa3pabOTKH WIH
BHOBb OTKPBIBAEMBIX, a TaKXKe padoT, PUHAHCUPYEMBIX W3 BHEOIOPKETHBIX UCTOYHH-
KOB.

[IpencraBneHbl MaTeMaTHYECKHE MOZIETH CKaJspU3aIlii BEKTOPHOTO MOKa3a-
tens BakHoctr OKP B uncioBoe 3HaYeHUE.

MNEPCIEKTUBA JAJIBHEHNIIEIO PABBUTHUS U UHTETPALITUU
CPEACTB CUCTEMBI IONCKA U CITACAHUA «KOCITAC-CAPCAT»
H.B. Henos, B.H. [lenos, A.M. Kuprouikun, JI.B. Kynuukosa, B.Jl. Ononpuenko,
B.M. Yebanenko

3amyck mepBoro B Mupe uckyccrseHHoro crytHuka 3emiu (MC3) «ukana-H»
(30.06.1982 t.) max crapt cucteme «KOCITAC-CAPCATY, memb KOTOpO# COCTOUT B
o0ecrieueHn! CyIIeCTBEHHOTO CHIDKCHUSI BPEMEHH 3aJIep)KKH W TIPEJOCTABICHUS aBa-
puitHbIX coobmmenuit or APB-406 ciyx6am moncka U criacaHusl.

Ha oteyectBenHbIX KocMuueckux anmapatax (KA) «Jlyu-5A» MHOrogyHKImo-
HaJbHOW KocMuueckoi cuctemsl perpancinun (KCP) «Jlyu» mpemycmarpuBaercs
YCTAHOBKA TPAHCIIOHJCPOB AJIS PETPAHCIALUN CUTHAJIOB MIOMCKA U CIIACAHUS B CUCTe-
Me «KOCITAC-CAPTAT)»; Mmeteoposiorinueckux miardopm cOopa JaHHBIX; CUTHAIOB
cucreMbl U hepeHInaTbHON KOPPEKIHH 1 MOHUTOPHHTa ABMKeHH KA.

Haubonsiee cxonctBo oredectBeHHbIe KA-perpancnaTopsl «JIyd-5A» (3amy-
mieH B 2011 r.) umerot co ciyrankamu CIIIA cuctemsr TDRSS (3amymen B 2002 1),
KOTOpBIE OyAyT HaXOANTHCS B MpEeNax rapaHTUIHBIX CPOKOB aKTHBHOTO CYILECTBO-
Banus 10 2020 r.

KCP co3natorest 1Mo KOCMHYECKHE MPOTpaMMbI COOTBETCTBYIOLIEH CTpaHbI U
KA-peTpaHCasSTOphl pa3iIuyHbIX CTPAaH CYHNIECTBEHHO OTIMYAIOTCS COCTABOM pellae-
MBIX 33/1a4; KOJIMYECTBOM M IPOITYCKHON CIIOCOOHOCTBIO KaHAJIOB PETPAHCIISALIIH.

B noxiane mokaszaHo, uTo cpaBHHUTeNbHbIE AaHHBIe KA «Jlyu-5A» u KA cu-
crembl TDRSS (Broporo nokonenust TDRS-9) cBHIeTENBCTBYIOT O TOM, YTO CIIyTHUK
«JIyq-5A» co3gaH Ha COBpeMEeHHOM TexHH4YeckoM ypoBHe. OTHocuTensHO KA «Jlyu-
5b» (3amymen B 2012 rojay) HeoOXoauMo OTMeTUTh, uTo KA co3maH Ha Takoil xe
mwiatpopme, uto U KA «JIyu-5A», HO OH B CBOEM COCTaBE COJEPKHUT Ja3epHO-
PaIMOTEXHUYECKUH PETPAHCISATOP C TIOBBIIEHHOW IIPOIMYCKHOI CITOCOOHOCTBIO.
CIIyTHUK-PETPaHCIATOP HOBOTO TOKONeHHA «JIyu-4» 10 cBOMM XapakTepHCTHKaM
OylleT CyLIEeCTBEHHO IPEBOCXOJUTH CBOUX IPEANIECTBEHHUKOB «JIyu-5A» u «Jlyu-
S5Bb».

OTHOCHUTENBEHO KOHKYPEHTOCIIOCOOHOCTH JJAHHOTO BUJIa KOCMHUYECKHX CPEJICTB
HEOOXOMMO OTMETHTH CIIEYIOIIee: aKTyalbHOCTh CO3JJaHUs Pa3IMuHbBIMHA CTpaHaMHU
KCP umnopmMammum B COBPEMEHHBIX YCIOBHSX 3aKIOYaeTCs B CTPEMIICHHH OCYIIe-
CTBUTh NPAKTUYECKH TI00ambHOE OOCITy)KHMBaHWE B pEaJIbHOM MacmTade BpeMeHH
Hu3koseTsmux KA, a Taxke HEBO3MOXHO 00ECHEeYUTh TII00aJBHOCTH C HOMOIIBIO
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CETH Ha3eMHBIX CTaHIUH. I oOecreyeHus MOJHOM I100aabHOM CBSI3H C HU3KOJIETS-
My KA HeoO0XxoauMo UMeTh Ha opOuTe He MeHee 3-X KA-peTpaHCIsITOpoB.

®denepanbHON KOcMUYeckor mporpammoit Ha 2006—2015 rr. mpemycmaTpuBa-
etcs co3nanue 3-x Takux KA: «Jlya-5Ay, «JIya-5b» u «JIya-4».

OtmmantensHol ocoberHHocThI0 KCP sBisteTcst To, 9To OHM 00pa3yroT MOII-
HblE B DHEPreTHYECKOM OTHOLICHUH KaHabl CBsi3M KA ¢ Ha3eMHBIMH NyHKTaMH pe-
tpancisiuuu (HITP). KomuuecTBo THX KaHAJIOB HEBEJIHMKO M aJICKBATHO KOJIHYECTBY
ynpasisieMblx KA. KonmuectBo HITP ucuncnsiercss HECKOMBKUMHU €WHHULIAMY, a T10-
3TOMY Hcnonb3oBanue kaHaioB KCP myTém nx apeH bl HCKITFOYEHO.

Benymme kocMuueckue JepkaBbl cozfaror codocrBerHsle KCP st o6cmyxu-
BaHWsI HAIMOHAIBHBIX KocMuueckux mporpamm: TDRSS (CIIA), Artemis (EKA),
DRTS (Snonwus), Tion Lian (Kuraii).

BriBox: mexxayHaponubiit perHOK yeiayr KCP OTCYTCTBYeT U HET abTepHATHUBEI
co3manmio HanunoHanbHOW KCP mmst pemenuns npoGieM moBbimeHUs 3)()EeKTHBHOCTH
peanu3any KOCMHYECKAX IPOTPaMM.

OmnpiT co3manus u skcruryaranun HACA KCP TDRSS moarsepmun oxunas-
Hecst BBITOJBI €€ JKU3HECTIOCOOHOCTU 10 CPaBHEHHUIO ¢ ucrnoib3oBanueM HIIP mis
HA3eMHBIX CPEJCTB HIUPOKOTO CIeKTpa mpuiiokeHuid. B Hactosimee Bpems HACA
NPUHATO 00s3aTeNbHBIM TpH pazpaboTke Bcex KA ¢ BbicoToit opOuthl 10 5000 kM
obecrieunBaTh BO3MOXHOCTH cBsizu ¢ KA uepe3s KCP TDRSS.

IMPOIHO3UPOBAHUE NPOEKTHOI'O OBJIMKA JIYHOXOJJA
KAK 2JIEMEHTA KOCMHUYECKOI'O KOMIUIEKCA
OTEYECTBEHHOM ITPOT'PAMMBI UCCJIEJIOBAHUSA JTYHBI
AM. Kpaiinos, B.A. Boponuos, M.1. Manenkos

Ha cerogusiunuii nensp B npoekte denepanbHOM KOCMUYECKOW MPOrpaMMBbl
Poccum Ha 2016-2025 rompl IUTAHUPYETCS OCYIICCTBICHUE IMHPOKOMACIITAOHBIX
uccnenoBanuii JIynsl, B kotopsix HITO umenu C.A. JlaBouknHa 00ECTIEUNUT U3YyUCHUE
CIyTHHKa 3eMJIH C MCIIOJIb30BAaHUEM KaK OpOMTANIBHBIX, TAK M MOCAJAOYHBIX aBTOMa-
TUYECKUX KocMudeckux anmaparos (KA).

B 2016 r. npennomnaraercs ocymecTBUTh Muccuio KA «Jlyna-I'mo6» ¢ mocan-
KOIl cTanMOHAapHON HayyHOW CTaHIMM Ha moBepxHocTh JIyHer; B 2018 1. — opOu-
tanpHy10 Muccuio KA «Jlyra-Pecypey; B 2020 r. — 3amyck KA «JIyna-Pecypce/11I» ¢
MOCaJIKOW Hay4YHOU CTAaHIMH, MaJoro (MHAMICKOT0) poBepa M OCYIIECTBICHUEM IITy-
6unHOrO OypeHus rpyHTa; B 2023 rogy — mocaqo4HoO-Bo3BpaniaeMyto muccuio KA
«Jlyna-Pecypc/2» ¢ 10CTaBKOM JIyHHOTO TPyHTa Ha 3eMIIIO.

OnHako ucnosib30BaHue opouTanbHEIX KA 11 vccieoBanus CriyTHUKA 3eM-
JIM Ha PacCTOSIHUU U CTallMOHAPHBIX MOCAJOYHBIX CTAHIUH I U3y4EHHS B OKpECT-
HOCTH TIOCa/IKH HE MO3BOJISIET MPOBECTH MCCIIEJOBaHUE B MOTHOM 00béMe. OHUM 13
HanOosnee 3(p(EeKTUBHBIX CIIOCOO0B M3y4EeHHs HEOECHBIX TN B PAa3MUYHBIX TOYKAX
MOBEPXHOCTH SIBJSIETCS WCIOJIB30BAaHUE ABTOMATHYECKMX MOOWIBHBIX YCTPOWMCTB-
TUTAHETOXO0/I0B, TOCTABISIEMBIX Ha MOBEPXHOCTH JECAHTHBIMH ammapaTaMH HCCIIE0-
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BaTEIbCKUX MUCCHNA. B OKITa/ie pOTHO3UPYETCsT MPOSKTHBIN 00K aBTOMAaTHIECKO-
TO JyHOXOJa KaK HEOOXOIMMOTO 3JIEMEHTa KOCMHYECKOTO KOMIUIEKCA OTCUECTBEH-
HOM IIporpamMMbl HcclieoBaHust JIyHBI.

Hnst hopmupoBaHns TpeOOBaHMI K JYHOXOAY NPHHSATHI OCHOBHBIE ITOJIOXKE-
HUSI, CBSI3aHHBIE C 0COOEHHOCTSAMH MPOTPaMMBbI HCCIIEIOBaHMS:

— pWIyHeHHe M (PYHKIMOHUPOBAaHHWE JYHHOTO pOBEpa OCYLIECTBISIETCS B
NPUIOJISIPHBIX o0nacTsx JlyHsr,

— MoJIe3Hasi HarpysKa ISl IJIaHETOXO0Jla OKOHYATENbHO Oy/eT ompejeiieHa Ha
JATbHEHIINX CTaAUsIX pa3pa0doTKH, Ha JaHHOM 3Tane HeoOXOAMMO pa3padoTaTh MO-
OMIBHYIO IIATPOPMY C MaKCHMAaIbHO BO3MOXKHOH Maccod NMepeBO3UMOI MOJIE3HOM
Harpys3Ku;

— B COCTaB IOJIE3HON HArpy3KH JTyHOXO/a JTOJDKHBI BXOIUTH aHAIN3aTOp TPYH-
Ta ¥ TPYHTO3a00PHOE YCTPOHCTBO;

— CPOK aKTHBHOTO CYIIIECTBOBAHHS POBEPA Ha MOBEPXHOCTH JIyHBI TOIDKEH CO-
CTaBIATH HE MEHEE OJJHOTO To/1a.

B nemsx cokparieHust CpOKOB | 3aTpaTt Ha pa3paboTKy Hepel pa3paboTInKaMu
KA nns noctaBku 1 (yHKIMOHUPOBAHMS JyHOXOJA CTABATCA 3a]a4ll MaKCUMAaJIbHOM
MPEeMCTBEHHOCTH, YHU(DHUKALUA CUCTEM M CO3/aHHsI TEXHUYECKOTO 3a/1e)ia C y4eTOM
BO3MOXKHOTO TIPUMEHEHUsI pa3padaThiBaeMoil maT(opMbl Ha TOCIEIYIONIUX dTarax
HCCIelI0BaHus U 0CBOCHUs JIyHBI.

PaccmaTpuBaeTcss BO3MOKHOCTh HCIIONIb30BaHMS pa3padaThIBaeMOl IepesneT-
Ho-TiocagouHoi riathopmbl KA «Jlyna-Pecypc/111» anst nocTaBku NmepcrneKTHBHOTO
JIyHHOTO poBepa. McciemyroTcss BapuaHThl KOMIIOHOBOYHBIX CXEM PACIOJIOKCHHUS
JYHOXOJla Ha MEepPeJICTHO-NIOCa0YHON MmIaTopMe U MaccorabapuTHBIX IapaMeTpoB
poBepa. Mccnmenmyercs o0beM HEOOXOAMMOHM ajanTaliy IEpPENICTHO-TIOCAI0YHOM
mwratdopmsr KA «Jlyna-Pecypc/1I1» mams moctaBku U BBOJA B JEHCTBUE IIAHETOXO-
na. IlpuBoauTCst aHAMM3 MEPCHIEKTUBHBIX CXEMHO-TEXHHYECKUX PELICHUH Ui Kaue-
CTBEHHOTO TOBBIIIEHUsI XapaKTEPUCTUK MOOWIBHOTO anmapara. VccienyioTes Bapu-
AHTHI IOCTPOEHUS CIYKEOHBIX U CTICIIHATBHBIX CUCTEM JIYHOXO/A.

COBPEMEHHBIE METO/JIbI METEOPOJIOTHYECKOI'O OBECIIEYEHUSA
PAKETHO-KOCMHMYECKOM JEATEJABHOCTH
B.M. [llepmiakos

BaxHbpIM acnekToM 0€30MacHOCTH M HKOJOTHYHOCTH PAKETHO-KOCMUYECKON
JIeSITEIIFHOCTH  SIBJIICTCSL OOECIieYeHne IOTaaHusl OTACIIIONIMXCS YacTeld pakeT-
Hocureneii (PH) B 3amannblie paiionsl. HeonpenenéHHOCTh pacyeToB TOUYCK NaJeHUS
OTJEINSAIOLIMXCS YacTel ¢ MOMOILBI0 COOTBETCTBYIOIIMX MOAEIEH HMPOTrHO3MPOBAHUS
HanpsIMy!0 3aBHCUT OT TOYHOCTH HCIOJB3YEMBIX IaHHBIX O COCTOSHHU aTMocdepsl,
ONpeIeIIAIONINX OCHOBHBIE CHIIbI, AelcTByrone Ha PH u e€ otnenstonuecs yactu B
HOJIETE.

Haunbonee 3¢ ¢dexkTHBHBIM cITocOO0M pemieHns 3ajadu ydéTa mapaMeTpoB aT-
Mocdeps! IpH MPOBEICHNN OAJUTHCTHYECKUX PAcUETOB ABISAETCS HCIOIH30BAHUE OTIe-
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paTtuBHOM MHpOpMANNU O (HAKTHIECKUX U NMPOTHO3UPYEMBIX 3HAUCHUSIX HapaMeTpOB
coctostHust aTMOocepsl B paiioHax mycka PH 1 mageHus oTaensromuxcs 9acTei.

ITonyuenne pakTudeckol HHPOPMAITMH MOKET OBITH OPTaHU30BAHO HA OCHOBE
MEPEBIKHBIX METEOPOJIIOTHUECKUX CTaHIUH, OCHANICHHBIX KaK TPaAWIHOHHBIMHU
KOHTaKTHBIMHU CPEICTBAMH U3MEPEHUH METEOPOJIOTHIECKUX NMapaMeTPOB, Tak U Cpell-
CTBaMH JUCTaHIMOHHOTO 30HJMPOBAHMS arMoc(epbl, TAKUMH KaK paJnuoJIOKallMOH-
HBIIl BETPOBOIl INpoduieMep U JOIUIEPOBCKHH METEOPOJIOTHYECKUI paguosioKaTop
(AMPJI).

JlaHHBIE Pa/JMOJIOKAIMOHHOTO BETPOBOTO IpoduieMepa HCIOIb3YIOTCS JUIs
ornpezeneHust o0Ieil TeHICHIMY M3MEHEeHUs! PO BETPa, OLEHKH BO3MYILECHUIH
BO3JLyLIIHOTO MOTOKA NP BBICOKOW TYpOYJIEHTHOCTH, CBEPXKPATKOCPOYHOI'O IPOTHO3a
pa3BUTHS IIKBAJOB M CHJIBHBIX IOPBIBOB BeTpa. CucTeMbl HaOMIOOEHWIT HA OCHOBE
coBpeMeHHbIX JIMPJI no3Bositor:

— BBISIBIISITH 30HBI CHJIBHOTO BETPa, UX BPEMEHHBIC M NPOCTPAHCTBEHHBIC Tpa-
JIVICHTBI,

— o0HapyXXHUBaTh CABUTY BETpa BOIM3M MOBEPXHOCTH 3E€MIIH, CO3/AIOIINE 3HA-
YUTEIbHYIO OIIAaCHOCTh IIpu B3sere PH;

— OIIpEJeNATh ME3OIMKIOHBI, T.€. JOKalbHbIE BpallleHUS Macc BO3yXa, CIO-
COOHOTO TIOPOAUTH TOPHAJIO;

— 00Hapy»XH1BaTh (PPOHTHI OPHIBUCTOCTH, T.€. BBITEKAIOIINE U3 00JaKa MOTOKU
XOJIOZIHOTO BO3/yXa, IBHXKYIIErocs ¢ OOIBIION CKOPOCTHIO;

— BBIUMCIIATH JMBEPTEHIMIO BETPa, YKa3bIBAIOLIYI0 Ha CHJIbHBIE HUCXOASIINE
MIOTOKH;

— IPOBOJWTh HICHTU(PUKAIMIO «MHKPOB3PBIBOB» — PE3KHUX HHUCXOMASAIMINX
JBIDKCHUH BO3/TyXa B OOJIaKe.

B mocnenHue roasl B METEOPOIOTHYECKOM NPAKTUKE ISl YHCIICHHOTO TPOTHO-
3a MOTOABI M MCCIIENOBAHUM aTMOC(EpHBIX MPOLECCOB NPOUCXOIUT NEPexo]l Ha He-
THPOCTaTHYECKHE MOJIENN aTMOC(ephl BEICOKOTO IPOCTPAHCTBEHHOT'O Pa3peIICHUs.
[TpuMeHeHne HErHAPOCTATHYECKUX ME30MAaCIITA0HBIX MOJIENeil BBI3BAHO HCIIOJNB30-
BaHHEM CETOK C maroM MeHpIHM 10 KM ¥ HEOOXOTUMOCTBIO y4éTa BEpTHKAIBHBIX
YCKOPEHHUI Ha pErMOHANBHBIX MaciTabax JBUKEHHH.

B Hacrosimee Bpems B I'mapomeruentpe Poccunm HaxoguTcs B 3KCIITyaTalluu
pervonanbHas Mojenb COSMO-RuU. Merteomnonst, paccuMTaHHbIE II0 CUCTEME
COSMO-Ru, mokpsrBatoT Bcto EBpomneiickyro Tepputopuio Poccnn u wacth 3amagHoi
Cubupn ¥ UMEIOT pa3pelieHne 1Mo TOPU30HTAIN ~7 KM, a To BepTukaiu ot 20 mo 200
M B HI)KHEM 5-KHJIOMETPOBOM ciioe arMocdepsl. Pacu€rer mpoBosTes ¢ 3abmarospe-
MEHHOCTBIO 78 4acoB M ¢ 3-4acOBBIM pa3pemeHueM. JlocTyl K pacueTHbIM JaHHBIM
obecrieunBaeTcs B ONEPaTUBHOM PEKHME, BKIIIOYast yJaleHHBIH JOCTYIIL.

BripabaTbeiBaemas «1mo ymordanuio» npoaykuust rexaongorna COSMO ssiset-
csi u30bITouHOM. [lodTOMY JUIS CHENMATU3MPOBAHHOTO HMCHOJB30BAHUS YIaIEHHBIM
MOJIE30BATEIISIM TPEeOyeTCsl OATOTOBKA CIIEHMAIBHBIX BETOK TEXHOJIOTHH, aKKYPaTHO
MPOU3BOIAIIUX OTOOP (BO3MOXHO, JIOMOJIHUTEIbHBIE BHIYUCICHUS HA OCHOBE (hakTH-
YEeCKOW JaHHBIX) HEOOXOAUMBIX BUIOB MH(pOPMAIH. DTO B IIEPBYIO 04Yepeab He00Xo-
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JIUMO JJIsI COKpaIleHuss 00beMOB TiepeaBacMoii HHPOPMAITUN U 00JIerdeHus e€ najb-
Hel1rei 00paboTKH.

Cucrema moarotoBku BbixoaHoW mpoxykimun COSMO-RU, agantupoBaHHOM
JUTsl pEeLIeHUs IPUKIIAJHBIX 3a/1a4, ODKHA paboTaTh B TECHON B3aUMOCBSI3H C 00LIeH
texnonorueir COSMO-Ru.

3AJIAYA MOJUPUKALIUU BA3OBOM UCCJEJTOBATE/IBCKOM
TEO®U3NYECKOMN PAKETHI 151 IPOBEJEHUS PA3JIMYHbBIX
PAKETHBIX SKCIIEPUMEHTOB
10.B. Kocres, FO.A. Matgees, A.A. ITozun, B.M. Illepmakos

B HacTosmee BpeMs Ha phIHKE ITyCKOBBIX yCIYT pakeTHBIX uccienoBanuii (P)
UCTIONB3YIOTCSI SKOHOMHUUYECKH 3(P(eKTHBHBIE METOIBI YIOBIETBOPEHUS KOMMeEpUe-
ckoro crnpoca. OTHUM U3 TaKUX METOJOB IIPU OTPaHWYEHHOM (PMHAHCHUPOBAHHH SIBIIS-
eTcs MOJEPHHU3aNUs KOMIIJIEKCOB, CO3AaHie MOANGHUKANNI MoAcuCTeM (HOCHTENeH 1
IIp.), 9TO TO3BOJSET 3HAYUTEIBHO TOBBICHTH 3(P(HEKTHBHOCTH HCCIIENOBATEIHCKOM
pakerHoit Texuuku (MPT), mpommuth cpok e€ sKcIulyaTalMd, paclIMpUTh 00JIacTh
MIPUMEHEHUS.

3ajava, Harpumep, 1Jisi 0A30BOrO MCCIIENOBATEIbCKOIO PAKETHOTO KOMILIEKCA
(UPK) dbopmynupyercsl caeayrmuM o0pa3oM: ¢ U3MCHEHUEM IICJICBOW HArpy3KH K
IUTAaHUPYEeMOMY MOMEHTY BPEMEHH, IIPU HAJIMYHUU MIPEJIOKEHHUH 110 COBEPIICHCTBOBA-
HUIO TEXHHUKH (YBEIMUCHHIO WM M3MEHEHHUIO COCTaBa TOJIOBHOW 4acTH, criocoba u3-
MEpEeHHSI BO3JICHCTBUS M T.J.), TpeOyeTCs HAWTH ONTHUMAJBHBIH COCTAaB IOJCHCTEM
KOMIUIEKCa ¥ MapaMeTphl UX 3aMEHbI, C TeM, YTOO0BI 00ECTIeUNTh BHIIIOJHEHUE TTOCTaB-
JICHHOH 3aJaud, a CyMMapHbIE 3aTpaThl Ha TPOBEACHHE MOJAEPHU3AINY U SKCILTyaTa-
LM CTAIN MUHHUMAJIbHBIMH.

PaccmaTpuBaloTcs paziIMdHbIE CXEMbl MOJICPHHM3AINH, CBS3aHHBIC C 3aMEHOMH
CTapTOBBIX YCTPOMCTB M HA3€MHOTO OCHAICHHMS, a TAaKXK€ BapHaHThl MOJU(UKAILIH
HCCIIEI0BATEIIbCKOM PAKETHI.

CoBpemennble PV, MOHUTOPHHT M KOHTPOJIb BepxHeil arMochepsl 1 noHoche-
PBI, TIPOBOASATCS HAa OTPOMHBIX IO HPOTSKEHHOCTH MPOCTPAHCTBAX OT JECSTKOB IO
COTEH U THICAY KM U Ha BeIcoTax oT 60 1o 300 kM. [y 3TOrO MCHONB3YIOTCS pa3Inud-
HBIE METO/bI, KAaK CHHXPOHHBIE, TaK U dCTaeTHBIE IyCKH 32 KOPOTKHE MPOMEXYTKH
BpeMeHH. Kakaplil n3 3THX MeTOHOB TpeOyeT MOJrOTOBKM M OCHAICHHS CTapTOBBIX
nosunuid. CymecTBytomas B Poccun ceTh cTaHIMi pakeTHOTO 30HAMPOBAHUS aTMO-
ctepnr (CP3A) He oTBeYaeT COBPEMEHHBIM TCHICHIUAM B 00JIaCTH KOMMYHHKAIAN U
CBSI3U, UTO HE MO3BOJISIET IPOBOIUTH YHUKaJbHBIE MaciitaOHble PV, nmes onny cra-
LUOHAPHYIO IyCKOBYIO YCTAHOBKY.

Pewmuts 5Ty npoOiieMy BO3MOXHO, HCTIONIB3Ys MOJiepHU3upoBanHbii UTPK MP-
30 B mepeaBmkHOM BapuaHTe. Hammdne nmepeaBrmKHOTO KOMIUIEKCA MO3BOJIUT PEIIaTh
3amaun PU kak perynspHBIMH, TaK U CHHXPOHHBIMH IIyCKaMHU B HEOOXOAMMOM mociie-
JIOBAaTENbHOCTH B PAa3NMYHBIX pernoHax Poccuu u 3a pybexxom, rae Oyayt obecredn-
BaThCS pa3Mephl PaOHOB MaJCHHUS.
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TTonHbI# cocTaB MepenBIMKHOTO KoMIUiekca obecrieunt PU B 1r060M HEOOOPY-
JIOBAaHHOM JUisi 3TOT0 pernoHe Poccuu. TlepeaBrkHbIe 3IEMEHThI KOMIUIEKCOB MOYKHO
COCpEN0Ta4urBaTh B HY)KHOM KOJMYECTBE Ha aKTyaslbHbIX HampasieHusx PV, nemoH-
TUPYS MX TaM, TJe aKTyalbHOCTh HCClenoBaHui ormana. IIpu 3TOM coOBpeMeHHbIE
nH()OpMALMOHHbBIC TEXHOJIOTHH U JAUCTAHIIMOHHBIC CpelcTBa ympasienus PU nosso-
7T 3¢G(EKTUBHO, C SIKOHOMUYCCKOW TOYKU 3PCHUs, U OE30MACHO HCIIOJIL30BaTh Iep-
COHAJI IPH NPOBEIICHUH PAOOT.

IIpumMepoM apyroro MpUMEHEHHsS COBPEMEHHBIX TepenBmxkHbIX MPK moxer
CIIy’)KUTh OCHAIIICHUE HOBBIX CY/IOB PaKCTHBIMH KOMIUIEKcaMu. MCroyib30BaHuE «Ijia-
Byunx» CP3A u noasmwxkHbx UPK 3HaunTensHO 3 (heKTUBHEH, YeM COJepKAHUE CETH
CP3A cranuonaproro tuma. [Ipu4éM HCIONB30BaHUE MEPEIBUKHBIX KOMILICKCOB
JIACT BO3MOXKHOCTh aKTyalN3UPOBATh «OKAa3aHUE YCIYr» BHYTPU CTPaHbI MPH pelie-
HHH CIIEIMANbHBIX 33/1a4.

[peanararoTcsi KPUTEPUU M MPUBOIUTCS OLECHKA (P PEeKTHBHOCTH MOJEpHH3a-
UH moicucteM 6azoBoro oopasma MPK.

METOJAUKA IIOCTAHOBKHA PAKETHOI'O DKCIIEPUMEHTA
JIJIS1 U3YYEHUS DJEKTPOHHOM KOHIEHTPALIMA HOHOC®EPHI
BBICOKOYACTOTHBIM UMIIEJAHCHBIM 30HI10OM
J.A. Kuszes, O.B. MeszenoBa, A.A. [To3un

Kpyr 3agau, pemaembIXx ¢ IMOMOIIBIO HCCIEIOBATEIbCKON PAaKETHOH TEXHUKU
(MPT), NOCTOSIHHO yBENWYMBACTCS M OXBAaTHIBAET IOYTH BCE C(EPHI YEIOBEUECKOMH
nesrensHocTH. Cpeay HUX 0c000e BHUMAHHUE YAETSETCS UCCIECI0BaHNI0 HOHOC(HEPHI.
Brigenenne noHOChEpH B 0c00yI0 0071aCcTh 00YCIOBIEHO HE TOJIBKO 0COOCHHOCTIMH
e€ (PM3MUECKUX CBOWCTB, HO M CIENU(PUKON NPUMEHSIEMBIX SKCIIEPUMEHTAIBHBIX Me-
TOJIOB MCCIIEZOBaHUH, KOTOPBIE TIO3BOJISIIOT CYIIECTBEHHO YTOYHHUTH HBIHEIIHUE aHa-
JUTHUYECKHE MOJICNIN MOBEJCHUSI HOHOC(EPH! MPUMEHNTEIBHO K OTPEOHOCTAM TpaK-
THUKH.

ITpu pa3paboTke METOAMKH U3MEPEHHUH C MMOMOIIBIO IBHKYIIHUXCS pakeT HeoO-
XOJIMO YYHUTHIBaTh TO, YTO MHTEPIPETAIHSI PE3yIbTaTOB JOJDKHA OBITH OPHEHTHPO-
BaHa Ha MapaMeTphl HEBO3MYIICHHON CPebl.

J1s m3MepeHust ANeKTPOHHON KOHIIEHTPAIUK HCTIONB3YeTCs BEICOKOYACTOTHBIN
uMIeAaHcHbId 3081 Tuna 3U-3. 30H1 npegHa3zHaueH Ui U3MEPEHUS AJIEKTPUUYECKOM
E€MKOCTH MEX]ly TeJIECKOITMYECKON IITHIPEBONH aHTEHHON M KOPITYCOM T'OJIOBHOHM 4acTH
(I'Y) paxers! Ha pukcupoBaHHBEIX yacTotaXx. OOpaboTKa XapaKTepucTUK 30H/a IT03BO-
JSIET OTPENENIUTh KOHIGHTPAIHIO 3apsHKEHHBIX YaCTHII.

HonochepHas obnacts HaunHaeTcst ¢ BoICOTHI 60 kM (cioit D). Obnacte D (60—
90kM) xapakTepusyeTcs ciaboil MOHW3aIMeH M, COOTBETCTBEHHO, HEOOJNBIIONW KOH-
HeHTpanrei 3apsoKeHHbIX dacTull. [loaTomy menecooOpa3HO HauyMHATH MPOBEACHUE
M3MEPEeHUIl Ha BBICOTE OKOJO 85 KM, IZie KOHIEHTpAIUS 3apsHUKEHHBIX YacTHUI] MPH-
MepHo paBHa 0,4*%109 M B J[HeBHOE Bpems u 0,75%108 M~ — B HouHOe. Ha BhIcOTax
100-110 kM HaOdrOHaeTCS CHOPAAWYECKUI CIIOW, XapaKTEePU3YIOLIMHCS PE3KHM I10-
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BBIIICHUEM JJIEKTPOHHON KOHIEHTparuu. /g storo 30HA AODKEeH 00lanaTh AOCTa-
TOYHO MIMPOKHUM JIMATIa30HOM U BBICOKOH TOYHOCTHIO.

IIpu mpoBeneHnn pakeTHoro dkcrepuMmeHTa (PD) crmemyer y4duTHIBATH TOT
(akT, 9TO pakeTa Ha HEKOTOPHIX yJ4acTKaxX IOJIETa CBOMM KOPIIYCOM MOXKET «3aTe-
HATHY» TOTOK MOHOB, TaK KaK TEIUIOBBIE CKOPOCTH MOHOB MEHBIIE CKOPOCTH MOJETa
paketsl. Ilpemnaraercs pemmTh 3Ty HpoOiieMy IyTEM OIpEAeieHUs ONTUMAajIbHOTO
BpeMeHM M MecTa npoBeneHus PO. Jns noixydeHus: KOppeKTHOH MH(OopManuu HeoO-
XO0/IMMO BbIOMpaTh yros morpyxeHust CoNHI@ MOA TOPU3OHT TakoH, 4TOOBI BHICOTA
TeHH 3eMyid ObUIa HI)KE WIJIM BBIIIE 3aIlyCKaeMOH pakeThl B 3aBHCUMOCTH OT BHJA
IycKa (HEeBHO! MJIM HOUHOM).

C 1enbio yBEJIIMUSHHSI TOYHOCTH M3MEPEHHI HEOOX0AMMO 00eCTIeuuTh Mojyde-
HUE MaHHBIX O COJHEYHOI aKTHBHOCTH WM BapHaIlM T€OMAarHUTHOTO TOJS, a TaKkKe
MIOBBICUTh HAN&KHOCTh JIEKTPOHHBIX M MEXaHWYECKHX CHCTeM 30HAa IMyTéM Hapa-
OOTKH ITOJTHOTO IMKJIA €T0 UCTIBITAHNH.

IS TUMEPHAS TUITIEPBCEJIEHHAS B TPEXMEPHOM BPEMEHH
P.B. XauatyposB

[Ipennaraemast MaTeMaTn4eckas Mojesb [ unepBceneHHOH 00bsiCHIeT HaOIrO-
JTaeMBIH TIpoLiecC YCKOPEHHOro pacuiupeHus BceneHHoil 0e3 moMomy Takux HCKyc-
CTBCHHBIX MOHATHUH, KaK «TEMHAs SHEPTUs» U «TéMHas marepus». OO0CHOBaHO Hpe/I-
MIOJIOXKEHHE, UYTO Hama BceneHHas mpencTaBiisieT coboil pacmupsrontyocs (B HaCToO-
SIIIMHA MOMEHT C YCKOPEHHEM) TPEXMEPHYIO THIIEPIIOBEPXHOCTh YETHIPEXMEPHOTO II1a-
pa (runepcdepy) paanycom okono 10 MIIIHApIOB CBETOBBIX JIET M 0OBEMOM OKOJIO
20000 (mmpa. cBetT. jer)’, a ['umepBcelleHHAs — BPANIAIOIIUICS TATHUMEPHBIA TOP.
[Momy4aens! neproguyeckrue 3aKOHBI M3MEHEHHSI CKOPOCTH, YCKOPEHUs 1 paanyca Bee-
JICHHOW TIpu €€ ABIKEHHM II0 MOBEPXHOCTH IIATUMEPHOrO Topa [ HrepBcesleHHOH,
0OBSICHEHBI MPUYMHBI UCKPUBJICHHS MPOCTPAHCTBA B OOJIACTSAX KOHIIEHTpPALMU MaTe-
PHH U, KaK CIeICTBHE, BOSHUKHOBEHHS I'PaBUTALINH.

JlaHo cTporoe mMaremMaTH4ecKoe ONMHCAHWE ISITUMEPHOro Topa I umepBceneH-
HoW. OBOCHOBaHO NPEATIONIOKEHHE O TPEXMEPHOCTH BpeMeHH. CyIecTBYIOT JABeE, Ha
MEepBBIA B3NN POTHUBOpEYAIHE APYr JIpyry, (uiiocodcko-pesauruo3Hbie KOHIETI-
LM, O KOTOPBIX HEOOXOMMO CKa3aTh, MPEX/E YeM HNEPEHTH K BOIPOCY O Pa3MEpHO-
cti BpeMeHH. CornacHO TepBOI YeNoBEKy IPEAOCTaBJICHA ITOJIHAs cBOOOJAa BOJM B
MIPUHSTHH JIIOOBIX peleHni. Bce OCHOBHBIE penuruy MpUAEPKUBAIOTCS IMEHHO 3TOH
TouKH 3peHusi. CoriacHo BTOpoi abCOIOTHO BCE MPeIOIpeaeeH0, HUKAKOH CBOOOIBI
BOJIM HET M OBITH HE MOXeET ((aranusm).

OCHOBHBIM apryMeHTOM (aTaiCTOB SBISIETCS TO, YTO €CIIM OBl y KaXJ0ro de-
JIoBeKa OblIa cBOOO/A BOJIH, TO B KaXIbIi MOMEHT BpeMeHH Bcs BeenenHast (¢ coTHs-
MU MWUTHApAOB ['amakTuK ¥ 3BE31) JODKHA ObUTa OBI PAa3BETBIATHCS Ha OTPOMHOE
YHCIIO PAa3INYHBIX HE3aBHCHMBIX BETBEH pa3BUTH (BETBEH BpeMeHH), Tak Kak Ta Bee-
JICHHAs, TJIe PeaTn30Banack cB000/1a BOJIM OJHOTO YeJIOBeKa, ObuTa OBl HECOBMECTHMA
¢ Toii BcenenHoi, rie peanuzoBanach cB0OOAa BOIM Apyroro. Takwe orpoMHBIE pac-
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TpaThl MaTE€pPUH M 3HEPTHU HEONPABJAHHO BEIHKH, U3 YETO M JENAETCS BBIBOZ, YTO
HHUKAKOH CBOOOIBI BOJIM HH Yy JIIOAEH, HU y XKHBOTHBIX HET, HAM TOJBKO KakeTcs (B
CHIIy c1ab0CTH HaIIEro MO3ra), 4TO Mbl CAMH IPUHUMAEM PEILICHUs, a Ha CaMOM Al
MHJUTHAP/BI JIET Ha3ad BCE ObIIO MPEIONPEAEIICHO 10 MaleHIel eTau.

ApryMeHTHI (atann3Ma BeCbMa BECOMBI M JIOTHYHBL. OHAKO OTCYTCTBHE CBO-
601bI BOJIM U MONHAS MPEJONPeIeNEHHOCTD JIMIIAeT CMbICIA U HAIly )KU3Hb, U CYyIIle-
cTBOBaHUe Bcel BeenenHol. Bo3aMokHO nu mpuMupuTh 3TU ABe KoHuenuuu? IIpex-
CTaBUM ce0e JIepeBO BETBEH BPEMEHH, KOTOPOE JIOJDKHO IOJIy4YaThCsl IPH peai3aium
CBOOO/BI BOJIM KaX10T0 4enoBeka. OYEeBHIHO, YTO €CIIM PACIIOI0XKUTh €ro Ha IJI0CKO-
CTH, TO BCE €r0 BETBU CIIOKOIHO Ha HEeH pa3MecTsTCS.

IToaToMy, eciu BpeMs He OAHOMEPHO (KaK MBI IIPE/IoNaraeM alpuopy B CHITY
TOTO, YTO MBI CAMH OJHOMEPHHI 110 BPEMEHHM), a XOTs ObI IBYMEPHO, TO IPOTUBOPEUHE
MCUe3aeT: BCS KapTa BPEMEHHU ObliIa M3HAYAIBHO CO3[aHA M IOJHOCTBIO ONpEeicHa
(xak m yTBepkmaeT (haTanmmsM), HO, IO KAaKOMY ITYTH IO HEH HWATH, KaXKIbIH YEeIOBEK
MMEET BO3MOKHOCTh PEIIaTh CAMOCTOATEIBHO, PEAN3ysl B KKl MOMEHT BPEMEHHI
CBOIO TTOJIHYIO CBOOO/TY BOJIH.

O4eBHIHO, YTO Ha IIOCKOCTH MOXET Pa3MECTUThCS HE TOJBKO CYETHOE MHO-
JKECTBO BETBEH, HO U MHOKECTBO MOIITHOCTH KOHTUHYYM Pa3IMIHBIX TPACKTOPHUIL.

OpnHako, BIOJIHE BO3MOXKHO, 4TO BpeMs Oojee yeM nBymepHo. Hampumep, mis
TOTO, 4TOOBI pa3Hble BHIOPaHHBIE IYTH BO BPEMEHHOM IMPOCTPAHCTBE MOTIIH IPOXO-
JUTH YT HaJ JPYroM, He Iepecekasch, HeoOXoauMa, Mo KpaiHeil mepe, Tpéxmep-
HOCTh BpPEMEHH. DTO 03HA4YaeT B YACTHOCTH, YTO IEPEMENIAThCS BO BPEMEHH MOXKHO
HE TOJBKO BIEpER W Hazax (B Oyayliee W MpOILIOE), HO M BIPABO-BIEBO, U BBEPX-
BHH3.

Kpome Toro, ectb OCHOBaHHMS MPEATNOIaraTh, YT0 TPEXMEPHOE BpeMsl TI0100HO
TpEXMEPHOMY NPOCTPAHCTBY Hamel BceneHHoMH, 3aMKHYTO caMo Ha ce0s U Ipe/cTaB-
Js1eT co00i TPEXMEPHYIO THIEPIIOBEPXHOCTh YETHIPEXMEPHOTO I1apa BpeMeHu. Panu-
yC KPUBH3HBI 3TOTO IIapa B TAKOM CIIydae MOXET OBITh pPaBeH HECKOJBKUM IEpUOIaM
COOCTBEHHOI'0 BpAllleHUs IATUMEPHOTO Topa [ uIiepBceNeHHOM, T.€. UMETh BEJIMYHHY
MOPSiIKA TPUIUTHOHA JIET.

CAMOPA3ZMHOXAKIHUECS, S9BOJIOIIMOHUPYIOIIUE,
HAHOPA3MEPHBIE MAILIMHBI U UX POJIb
B IMPOIIECCE OCBOEHUA BCEJIEHHOM
A.B. KonecHukos

IToka Ha COBpeMEHHOM YPOBHE Pa3BUTHSl TEXHUKM HAaM JOCTYIHA Uil HEMo-
CPEJICTBEHHOr0 MCCIIE0OBaHUSI KOCMMYECKUMU armnaparaMu b CojaHeyHasi CUucTe-
Ma. OJIHAKO BaXKHEUIIUM CTpATErHYECKUM IPUOPUTETOM YEJIOBEUYECTBA BCE XKE SBIISI-
€TCSl UCCIIEIOBAaHUE U OCBOSHHE JABHEr0 KOCMOCA, MHBIX 3BE3IHBIX MHUPOB [ amakTu-
k. B 9TOM, COOCTBEHHO, COcTOsIa TyaBHas mpopoueckas unes K.O. [uonakoBckoro.
OpHaKo JOCTaBHUTH JKUBBIX JIIOJEH HA PEaKTUBHBIX IPHUOOpPAxX K MHBIM, Jake Omxaii-
MM 3BE3THBIM MHpaM Bpsn Jin ymactcs. VHoe meno, HaHOpa3sMepHBIE OOBEKTH —
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HACJICICTBEHHBII MaTeprail M HAHOMAIIMHEL. DTO JaéT OCHOBAaHME 3alyMaThCs O KOH-
LEeNIUY KOJOHW3AIMA WHBIX MHPOB IYTEM TPAHCIOPTUPOBKU UYepe3 MEX3BE3THOE
MIPOCTPAHCTBO HE «TOTOBBIX), )KUBBIX OPTaHM3MOB, a JIUIIIb HACJIEACTBEHHOTO MaTepH-
aja C MoCIHenyromel «pacrnedaTKon» OMOIOTHIECKHX 0OBEKTOB YK€ HEIOCPEICTBEH-
HO Ha MecTe Ha3HaueHHs. To eCTh, KOCMHYECKHUE ITyTENIeCTBEHHUKI-KOJIOHUCTH OY-
JyIIETO JOJDKHBI OYAyT MPEOJOTICTh MEXK3BE3THBIC PACCTOSHUS B HEPOXKICHHOM CO-
crosiuu. [Ipu Bcelt kaxyIiencs (paHTaCTHYHOCTH, 3TO, BEPOSITHO, €Ba JIU HE CIMH-
CTBEHHAs1 peajbHasi BO3MOXKHOCTH BOILIOLIEHUS MeuThl [{HONKOBCKOTO O pacceieHuu
yesoBeuecTBa 1o ['anaktuke.

Ocobast poib B 3TOH (paHTACTHYECKOH MOKA CXEME JIOJDKHA MPUHAJICKATh Ma-
IIMHAM, Ha KOTOPBIC JISKET OCHOBHASI (DYHKIIMS TIEPBUYHOTO HCCIICIOBAHUS U OCBOC-
HUS MecTa MPHOBITHS, a TakKe MOCIEYIOMeH HHKYOAIlMi M BBIPALIMBAHUS 36MHBIX
OpPTaHMW3MOB B YCJIOBHSIX MHOH IUIaHeTH.. HO BO3MOXHO JIM CO3/aTh TaKWe MAIITUHEI?
Hexotopeie cooOpaxxeHns1, OCHOBaHHBIE Ha MBICIUTEIHHBIX MOAETIAX, a TAaKXKe aHaTH-
3¢ COBPEMEHHBIX TEXHHUYECKUX INOCTIDKEHHA, 0COOEHHO B 00JacTH HAHOTEXHOJIOTHUH,
JAIOT OTpe/ICTICHHBIC OCHOBAHUS JIJIsl OIITHMHU3MA.

[Ipexxne Bcero, nisl OCYIIECTBICHUSI KAaKUX-TMOO 3HAYUMBIX JEUCTBUH, a TeM
OoJiee MacIITaOHBIX MPeoOpa30BaHUil HA UHOM IUIaHETE 3a0POIICHHBIC Ty/Ia HAHOPA3-
MEpPHBIC MaIIMHBI JOJDKHBI 00J1a/1aTh CIIOCOOHOCTHIO K CAMOCTOSITEIIBHOMY Pa3MHOXKE-
nuto. [Ipobiema caMOBOCTIPOM3BOISIIIMXCS aBTOMATOB CTaBMJIACh B CBOE BpEMs elle
Jlxonom ¢on Herimarowm. [Ipu yrmoMuHaAHUE O CaMOBOCIIPOM3BOISIIIUXCS MaIlIMHAX HE
clenyeT HEMPEeMEHHO MPEJCTaBIATh cebe POoOOT-MaHUMYIATOP, KOTOPBIA KaKUM-TO
00pa3oM BEITAYMBACT U COOMPACT CBOM COOCTBEHHBIC ICTANH, COOMpas W3 HUX CBOU
konmd. Takoil poOOT JODKEH XOPOIIO 3HATh CBOE COOCTBEHHOE yCTpoiicTBO. OmMHAKO
JKUBBIC OpPTAaHU3MBI CIIOCOOHBI CaMOBOCIIPOM3BOJAWTHECS, BOBCE HE 3HAsA, KaK OHHU
YCTPOEHBL. A Belb B NMPHHIHUIE JKUBBIE OPTaHU3MEIL, 10 CYIIECTBY €CTh T€ XK€ HAaHO-
MAaIIWHBI, TOJIBKO, OYEHb COBEPIICHHBIC. JTO CTAHOBHUTCS BO3MOXKHBIM, Oiaromaps
MOJIEKYJISIPHOW CaMOOpPTaHU3aIlNH, a TaK)Ke MPHUHIUITY MOCTPOCHUS KUBBIX OpraHH3-
MOB U3 CaMOMOJ00HBIX OJOKOB MO PEKYPCHUBHBIM alropuTMam. To ecTb, YIPOUIEHHO
TOBOPSI, TOCTPOCHUE OPTaHU3Ma OCYIIECTBISETCS MyTEM MHOTOKPATHOTO TTOBTOPEHHUS
OJIHOW M TOW ’K€ MPOILEAYpPHI, 3alyCKaolIeH camy ce0s Ha pa3HbIX MacCIITAOHBIX
YPOBHSX U C HECKOJHKO Pa3jIMYHBIMHU 3HAYCHHUSIMH YMPABISIONINX mapameTpoB. [1o-
cienHee 00CTOSATENLCTBO MPUBOJIUT K TOMY, YTO BOCTIPOM3BOAMMAsI 3TON MPOLIEAYPOi
0 CYTH OJ[HA W Ta € CTPYKTypHAsl JIeTallb B 3aBUCHMOCTH OT MacIlITada M MecTa Io-
JIOXKEHHS CITIOCOOHA HECKOIBKO MOAHMHUITMPOBATHCS U MIPUHAMATH BHEITHE U () yHKIIH-
OHAJIPHO HECKOJIBKO Pa3NU4HbEIe (OpMBI. TakoBEI, HAPHUMED, CTBOJ, BETBH, JIUCTHS U
LBETHI Ha Aepese. JJaHHBI npuHIUT ObUT 03By4eH emé ['ére B ero Tpakrarax o Mera-
Mop(h 03¢ PacTCHUI W KUBOTHBIX, a BIIOCJICICTBHH IOJIYYMII CBOE MallbHEHIee pa3Bu-
THE B COBPEMEHHOH (hpaKTaIbHON reOMETpHUH.

Hanopa3mepHBble HCKycCTBEHHBIE OOBEKTHI BeChMa CIO0KHO CO3/1aBaTh Ha OC-
HOBE TPATUITMIOHHBIX TEXHOJIOTHYECKHX MOJIX0/I0B, TO €CTh MyTEM BHEITHETO MaHHUITY-
JIUPOBaHUS IETAISIMH TPU TOMOIIU PYK WIN CIIEIUATBHBIX MAaHHITYJIATOPOB. 31€Ch HA
MIEPBOE MECTO BBHICTYNAIOT CAMOOPTAaHU3AIMOHHBIE MEXaHW3MBI U TPOIECCH CaMo-
CcOOpKH CTPYKTYp U3 B3aMMOJICHCTBYIOIINX MEXKAY COO0OW MOJEKYJISPHBIX YaCTHIIL.
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Taxkum 00pazoM, AeTaan caMOPa3MHOKAIONIMXCS MAIIUH JTOJDKHBI PACTH Kak Obl caMu
co060it mogoOHO Kpuctammam. IIpu 3TOM CTpPyKTypHas OpraHU3alys HX Tel JOJDKHA
OCHOBBIBaTHCS Ha (PpaKTalbHBIX (POPMAX M CTPOUTHCS pekypcuBHO. IIponece nomkeH
WHHAIMAPOBATECSI HEKHMMH MHUKPOCTPYKTYPHBIMH (AKTOpaMH, OIPEACISIONIMMHI €TO0
XapakTep W JaJbHEHIIee TeUCHUE, a B UTOTE JOJDKEH MPUBOJUTH K 00PAa30BaHMIO «HA
KOHIIaX BETBEI» TEX e CaMbIX MUKPOCTPYKTYPHBIX (paKTOPOB, «CEMSIH» MM WHHIUA-
TOPOB CJIEAYIOLIET0 MOKOIEHUS.

[IpyHIMNMATBHO, YTO CTPYKTYpPHBIE JIEMEHTHI B NIPOLECCE MHAUBUAYAIBHOIO
pa3BUTHUsL OTAEIBHOIO OOBEKTA, a TAaKXKEe WHUIMUPYIOIIME DJIEMEHTHI CIIEIYIOLIEro
TIOKOJICHUSI, SIBJISIFOIIECS] UTOTOM STOTO MHIMBUAYaJIbHOTO Pa3BUTHS, CIIOCOOHBI TIpe-
TepneBaTh MoanuKanuu. Peyb HaeT o HAIMYMU M3MEHYMBOCTH B moOIyisuuu. Pas-
MHOJKAIOIHeCss HAHOMAIIMHBI MOTYT UMETh HECKOJIBKO pa3InyHylo (Gopmy, mogo6HO
CHEXWHKaM, a, CIEeJOBaTEeIbHO, M HECKOJIbKO pa3IM4HbId (yHKOMoHan. V3meH4n-
BOCTh JKE€ JAENACT BO3MOXKHOW M Jake HEM30€)KHONH MX MPUCIIOCOOUTENBHYIO IBOJIO-
IIMI0 Ha OCHOBE €CTECTBEHHOTO 0TOODA.

CPABHEHMUE PA3JIMYHBIX IEPCIIEKTUBHBIX IPOEKTOB
BEHEPUAHCKHUX IOCAJOYHBIX ATIIMTAPATOB JJI5I TOCAIKHA
B MECTHOCTMU TUIIA TECCEPA
C.IL. bycnaes

Paiionsl MecTHOCTHM BeHepbl THna Teccepa IPUBIEKAIOT BHUMAHUE YUYEHBIX
TEM, YTO TaM MOTYT BCTPETHThCS HauOoyee ApEeBHHE MOPOABI MMOBEPXHOCTHOTO CIOS
IUTaHETHl. DTH pallOHBI MECTHOCTH C(HOPMUPOBAIMCH MOCIIE TEKTOHUYECKHUX IPOIEC-
COB, NIPONCXOJIMBIIKX B JIBa U O0Jiee 3TANIOB, MECTHOCTh CHJIBHO Je(hopMHpOBaach B
nporecce CBoero 00pa3oBaHUs M COCTOMT U3 CHCTEM IEPECEKAIOUXCs IPsia U 60po3 ]
TEKTOHUYECKOT0 MPOUCXOKAEHH. BbIcoTa 3THX rpsa MoxeT gocturats ot 1,0—1,5 no
2 XM, a ycTynoB — 10 | KM. YIJIBI CKJIOHa MOBEPXHOCTH I'PYHTa B pallOHaX MOCaT0K
MoryT gocturath 30 rpagycoB. Takoi CIOXKHBIN penbed) MOKET MPUBECTH K MEPEBO-
POTY MOCaJOYHOTO ammapara Ipy KOHTaKTe C TPYHTOM M IIPEIbSIBISAET OoJiee BRICOKHE
TpeOOBaHUS K XapaKTEepUCTHKaM ammapaTa, YeM 3TO ObUIO NPH MOCaIKaX COBETCKHX
kocMuueckux anmapatoB (KA) tuna «Benepa-9—12» u «Bera-1,2».

st pemieHnst mpoOiaeMbl MOCAJKU Ha CIIOXKHBIM penbed B MOCIEIHUE TOJbI
pa3pabaThIBaINCh NMPOEKTHl BeHepHaHCKuX KA, mpenHasHaYeHHBIX JUIS TOCAJKH CIe-
[IMaJbHO B paiiOHaX Teccepbl. TakMMHU MPOEKTaMH SIBIISIOTCS, B YACTHOCTH, IT0CaT0-
Hblii anmapat npoekrta Venus Flagship Design Reference Mission (DRM), pa3pabatsi-
BaeMblit coBmecTHO B Jet Propulsion Laboratory (JPL) u B California Institute of Tech-
nology (Caltech), a taxxe mocamounslii ammapaT mpoekta Venus Intrepid Tessera
Lander (VITaL), pazpabateiBaemsiii coBmecTHOo B NASA Goddard Space Flight Center
(GSFS), u mpyrue npoektsl. KOHCTPYKTHBHBIE CXEMBI 3THX MOCAJOYHBIX armapaToB
MMEIOT OOJIBIIYIO TPEEeMCTBEHHOCTh C KOHCTPYKTHBHBIMH CXEMaMH COBETCKHX aBTO-
MaTtuueckux MexiuaneTHeix craHimid (AMC) tuna «Benepa-9-12» u «Bera-1,2».
ITocagounsie ycTpoiicTBa B 000MX aMEpPUKAHCKHX MIPOEKTaxX Kak U B coBeTcKux AMC
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Mpe/ICTaBICHBI B BUE TOpa, KOTOPHIi Aedopmupyercs: nmpu yaape o rpyHt. K Topy ¢
TTOMOIIBIO MITIAHTOYTa U ()epM KpermuTcsi MPUOOPHBIA OTCEK, opMa KOTOPOTO Om3Ka
K chepuaeckoi.

B paccMaTprBaeMbIX MPOEKTaX MPEIyCMaTpUBACTCS MPUMEHEHHE TEeX XKe ca-
MBIX Mep JJIsl IPEOTBPAIICHUS ONPOKU/IBIBAHKS AlNapaTa, 4TO U B COBETCKOM IMPOCK-
Te «Benepa-9—12», HO ¢ HEKOTOPHIMU MOAUDUKAIUSIMH.

PaspaboTunku npoekToB obemiaroT st cBonx KA obecreduTh CIIOCOOHOCTH
CaJIUThCS Ha CKIIOHKI 10 30 TpaxycoB, HO HE MPUBOIAT MATEMATHYCCKUX MOJIEIICH TU-
HAMUKH ITOCAJKU U PE3yIbTaTOB pacuéToB, MOATBEPKAA0MMX 3T0. Emé Oosee obmuit
XapakTep UMEIOT Pa3UYHbIC MPOCKTHI MOCaaKkyd Ha BeHepy MIIaHeTOXOIOB U BO3Bpa-
I[aeMBIX aIMapaToB I JOCTaBKK I'PyHTa ¢ BeHepsl.

BOIIPOCHI CHEIIMAJIbHOM TH®OPMAIIMOHHOM IMOUIEPKKA
3AJTAY ITIPOEKTHOI'O AHAJIM3A OBECIIEYEHUS KAYECTBA
U HAJTEXKHOCTH PASPABATBIBAEMbBIX CJIOKHBIX CUCTEM

MAHMIMHOCTPOUTEJIBHOI'O ITPOP®UJIA
N.B. Anonnonos, A.B. Jleancos, K.JI. [Tanrenees, K.B. Cemenon

B noxnaze Qopmysnupyercss MocTaHOBKAa €IMHOTO MOAXOJa K CIEHHAIbHON
nH(pOopMaMOHHON MOJAEPIKKE 3a/au IIPOSKTHOTO aHajIn3a, 00eCIeYeHUs: KauecTBa 1
HaAEKHOCTH pa3pabaTbiBaéMOil KOHKYPEHTOCTIOCOOHOH CIIOKHON MPOAYKIUH (CIOXK-
HbIX TCXHUYCCKUX, OPraHU3allMOHHO-TEXHOJOTHYCCKNX, IPON3BOJACTBCHHBIX U APYTUX
CHCTEM), CIIPOSKTHPOBAHHON Ha OCHOBE THITOBBIX KOHCTPYKTOPCKO-TEXHOJIOTHUYECKHX
pemrenmii (KTP).

[Tpu 5TOM B HOKNIA/IE aKIEHTHPYETCs] BHUMAHKE Ha CJIETYIONIUX BOIIPOCAX:

— €IMHOM II0JIX0/I¢ K TpobJeMe IOJy4YeHHUs W HCHOJIb30BaHUS 000OIIEHHOM,
CTaTUCTHYECKH OJHOPOJHON HH(OPMALIIH;

— pa3paboTKe YKPYIHEHHBIX THIIOBBIX aITOPUTMOB IOJIYYEHHS CTaTUCTHYECKH
OJHOPOJHON HMH(MOPMAIMU TO PEe3yJbTaTaM HCIBITAHUN OJHOTHITHBIX TEXHUYECKUX
ycrpoiicTs (TunoBsix KTP);

— WJUTIOCTPAIMOHHBIX MIPUMEPOB MOTydeHHUs] 0000IIEHHOM, CTAaTUCTUYECKH OJI-
HOpOI[HOﬁ I/IH(i)OpMaHI/II/I o pe3yjibTraTamM HUCTIBITAHUH OAHOTHUIIHBIX TEXHHYCCKUX
ycrpoiicTs (TunoBsix KTP);

— WTOTOBBIX PE3YNIBTATOB MCCIIEOBAHUM U Pa3pabOTOK pa3IMUHBIX aBTOPOB IO
npo0JsieMe TONydeHHSI W MCIIOIb30BaHMS 0OOOIIEHHOM, CTAaTUCTUYECKH OJIHOPOJHOM
nH(opManuK MPUMEHUTENBHO K CO3JaHUI0 OOpas3lloB Pa3IMYHON TEXHWKH, B T.U.
CJIO’KHBIX CHCTEM PaKeTHO-KOCMHYECKOH OTPaCIIy.
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BHYTPUKJIETOYHBIE KOJTIOHUAJBHBIE HAHOBAKTEPUH
KAK IPUMEP BHICOKOATAIITUPOBAHHOM ®OPMbI
CYHIECTBOBAHUA )KUBbIX CUCTEM
I'.B. Jlesunmna, T.B. I'onoBkunHa

bakrepranbHble HAaHOPOPMBI MIMPOKO PACIPOCTPAHEHBI B NMPHPOAE, OOUTAIOT
Ha CaMbIX pa3HbIX cyOCTparax M B YCIOBHSX, SIBIISIFOIIMXCSI KPUTHUECKUMU 10 (HHU3U-
YECKUM M XUMHYECKUM XapaKTePHCTHKAaM JUIl COXPAaHEHHs >KU3HH OEJIKOBBIX Tell.
BMmecte ¢ Tem, OakTepuaibHble HaHO(OPMBI, pa3Mepbl KOTOPBIX MEHbIIE 1 MKM,
OCTaIOTCSl BECbMa MaJIOMCCIeI0OBaHHBIMU. [{UTOMOrHUeCKUi 1 TAKCOHOMUYECKUI aHa-
JIM3 TIO3BOJIMII MPEJIIoiaraTh, 4YTo B psijie CllydaeB MIPUPOIHbIE HAaHOOAaKTepuH GopMHu-
pyloTcss U3 OakTepHalbHBIX KJIETOK MOJ| BIMSHUEM HEOJIaronpusTHBIX YCIOBUH WU
CTPECCOBBIX (PAKTOPOB, YTO MOXKHO PAacCMaTPHBATh KaK aJaNTHBHYIO W3MEHYHBOCTE.
N3ydenne (pu3nomormdeckux 0coOEHHOCTEH TaKMX JKUBBIX CHCTEM M OCOOCHHOCTEH
(hopMupOBaHMS WX B3aMMOACUCTBHS C BHEUTHEW Cpeloil sSBISETCS OJHON M3 BaKHEH -
MIUX 3a]1a9 OMOJIOTHH OyIyIIero.

B Hactosimelt paboTe, BBIMOJIHEHHOW C NMPUMEHEHHEM 3JIEKTPOHHOHW MHKpPO-
CKOITHH, BIIEPBbIE OOHAPYKEHO CYLIECTBOBAHHE B KOXKE PhIO BHYTPHKIETOUHBIX KOJIO-
HUM HaHOOAaKkTepUil M omucaHa TUHAMUKAa UX pa3BUTHA. IlokazaHO, 4TO KOJOHHUH
HaHOOAKTepHii 00Pa3yIOT BHYTPH KHBOW KJIETKU CIOKHYIO CHCTeMY (pakranoB. B
Ka)XJOM (pakTaje LEeNOYKH HaHOOAKTEepHid, CBSI3aHHBIE APYT C IPYTOM U CTPOTO OpH-
EHTUPOBaHHbIE, HOPMHUPYIOT CTPYKTYPY, MTOJOOHYIO KPUCTAIUIMYECKOH peméTke. 3pe-
Jasi KOJIOHUSI HAaHOOAKTPHH COCTOUT U3 O(GOPMIICHHBIX (DPAKTAIOB, PACIIOIOKESHHBIX
MO IPUHOMIY IPaBO3aKPY4YEHHOH crupanu. OHHU 3alOJIHSIOT BCIO IOJOCTH KHBOH
KJIETKH, OJIEpKUBast €€ pa3Mepsl U GopMy.

Taxum 00pa3oM, BEICTPaMBACTCS CIIOXKHASI U CTPOTO OPTaHW30BaHHAs OaKTepH-
aJbHasg KOJOHHMS, OYEBHIHO, O0Jagaronias U CUCTEMOH MH(MOPMAIIMOHHBIX KaHAJOB.
WHudopmanmoHHOE B3aMMOJCHCTBHE BO3MOXHO MEXIY OakTepHsMH B LEMOYKax,
MeXay (pakTaJaMyd BHYTPH KIIETKH, MEXIY KOJOHHMSMH Pa3HBIX KJIETOK M KaKIOH
KOJIOHWU C BHeIIHEeH cpefior. YacTh 1emoveK 3TOH KOJOHHUH Mpo0agaeT anuKaibHYIo
MeMOpaHy 3MHIepMajIbHBIX KIETOK M BBIXOAUT Ha MOBEPXHOCTh JMUAEPMHUCA B BHUJIE
YCTOWYMBBIX HAPY)KHBIX BOJIOKHHCTHIX Iy4YKOB NMUpaMHUIaIbHON (Gopmbl. HapyxHbie
My4YKH OPUEHTHUPOBAHBI MEPIICHANKYIIPHO K IIOBEPXHOCTHON MeMOpaHe 3nuiepMab-
HOW KJeTKH. HUTH MM memouyky KakJoro Hapy>KHOTO ITydKa HECYT M BBIOPACHIBAIOT
Ha TOBEPXHOCTb SMHUIEPMHCA MHOKECTBO 3JIEKTPOHHOIUIOTHBIX IIAPOBUIHBIX I'PaHYII.
Kaxnmas rpanyna npeacraBiser cob6oil onHy Oaktepuro muamerpoMm 20-30 HM. OTH
OaKTepuHu MOTYT COXPAHITHCS B Takol (opme B JIFOOBIX HEOJIArOMPUATHBIX yCIOBHIX
COTHHM ThICsY JieT. [lonaB B GnaronpusTHBIE YCIOBHS, OHH aKTHBH3UPYIOTCS, IIPOHU-
KaloT BHYTPb KMBOH KIETKHU U, pa3MHOXasICh, HAUMHAIOT CTPOUTH HOBYIO KOJIOHHIO.

BaxHO OTMETHTB, UTO KOHEUHBIE CTaJUU PA3BUTHUS U pacnana BHYTPHUKIETOU-
HOW KOJIOHMH OaKTepHii COBMATAIOT C PUTMOM €CTECTBEHHOTO aronTo3a dMHAepMallb-
HBIX K1eTOK. OJHaKO YacTh KOJIOHWU COXPAHSIETCS B IIIyOOKUX CIOSAX SITUTEIHUS U BBI-
MyCKaeT IJIMHHBIE MYYKH C IIAPOBHIHBIMH HaHO(OpMaMH, KOTOPHIC BHEAPSIOTCS B
COCeIHHE 3/I0POBBIE KICTKH, TJle HAaUWHAETCS HOBOE pa3BHTHE KosoHWH. Ecnmm mmm-
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TENBHOCTD JKU3HU BHYTPHKJIETOYHOIN KOJIOHWH OTPAaHWYCHA, TO JKU3HECTOHKOCTH OT-
JIETBHBIX HAHOOAKTEPHi Ype3BBIUaiiHO BEICOKA W BO3MO)KHO HEOTpaHMUYCHA.

BbIBOP TAPAMETPOB IIEHETPATOPA
JJISA BHEJIPEHUS B IYHHBIU I'PYHT
B.A. 3aroBopues, B.B. Poguenko, 3.P. CagpernuHoBa

Jis uccnenoBaHus BHYTpeHHEH CTPYKTypbl JIyHBI M pelIeHus Ieforo psja
HaY4YHBIX 3aj1a4, CBSI3aHHBIX C O00pa30BaHMEM CKBa)XUH B JIYHHOM TPYHTE, a TaKXe
JIOCTaBKOHM Hay4yHOW ammapaTypsl, pacnosaraeMoil B npudopnom orceke (I10), B 3a-
JIaHHYIO0 00JIaCTh TPYHTOBOT'O IPOCTPaHCTBA W (MJIM) BO3BPALIEHHEM €€ Ha MOBEpX-
HOCTb TPYHTa, IPEATNOJIAraeTCsl UCIOJIb30BaTh PEAKTUBHBIE MEHETPATOPHI, MTPEACTAB-
JSIOIIAE COO0N yCTpOHCTBa, CHAOKEHHBIE PAKSTHBIMU ABUTATEIISIMI, CIOCOOHBIE IBH-
raThCs B TPYHTAX C BHICOKUMH CKOPOCTSAMH U 00ECIIEUNBAThH CYIIECTBEHHOE CHIKECHHE
Neperpy3ok, Aeicrpyrouux Ha I10.

B kadecTBe CHIOBOH yCTAaHOBKH AJISl IEHETPATOPOB MOXKET OKa3aThCs LENECOo-
00pa3HO MPUMEHATH pakeTHbIH ABurarens TBepaoro Tommuea (PATT), mockonbky oH
HMeeT HauBBICIIMI IOKa3aTelb CPeld BCEX APYIMX TEMJIOBBIX MAIIMH IO 3amacy
SHEpPruM Ha eJuHUIly o0beMa W 10 yIeJbHOW N0OoBoW MomrHocTH. Kpome 3rtoro
PATT cnocobeH nake mpu MOCTOSHHOW HMOBEPXHOCTH TOpEHHMs 3apsjia 00ecreduTh
TpeOyeMBblii pallMOHAIBHBINH PEXUM U3MEHEHUS TATOBBIX XapaKTEPUCTHUK.

BaXHBIMH JOCTOMHCTBAMHU PEAKTHBHBIX IMEHETPATOPOB SABIAIOTCS TaKXkKe HX
CIOCOOHOCTH ABHIATHCS B PETOJINTE MO JIIOOBIM YITIOM K FOPHU30HTY, MPOCTOTa KOH-
CTPYKLMH U 3KCILTyaTallud. DTH JOCTOMHCTBA MO3BOJAIOT PEAKTHBHBIM MIEHETPATOPaM
BBITIOJHATH Takke pabOThI, KOTOpPBIE IPYTUMH arnapaTtamMy AJs ABHXEHUS B JIyHHOM
IpyHTE NPOU3BOAUTH 3aTPYJHUTENBHO.

VYka3aHHBIC BBIIIE 00JaCTH IPUMEHEHHS U JOCTOMHCTBA PEAKTHBHBIX NTEHETPa-
TOPOB TIOKa3bIBAIOT MX MEPCHEKTHBHOCTD M LEJIECO00Pa3sHOCTh BHEAPEHUS B MPAKTHU-
YEeCKyI0 KOCMOHABTHKY. OJTHAKO CYIIECTBEHHBIM MPENSATCTBUEM Ha ITyTH K 3TOMY SIB-
JIeTCA OTCYTCTBHE KaKMX-THOO PEeKOMEHAAIN U METOIUK MPOEKTUPOBAHMS alrapa-
TOB MOI00HOTO THIIA.

3amaya omnpeseneHus ONTUMAIBHBIX IMPOEKTHBIX NMapaMeTPOB PEAKTUBHOTO IIe-
HeTparopa JUls JABWKEHHS B IpyHTE (OPMHUPYETCs CIEIyIOUIMM 00pa3oM: 3HaYCHUS
IIapaMeTpoOB MEHETPATOPa, a TAKXKE YCIOBHS €ro 3aIycKa BHIOMPAIOTCS, TaK YTOObI OH
JIOCTABIISUT 33J]aHHYIO TIOJIE3HYIO HAarpy3Ky Ha ONpEeeNICHHYIO TIyOuHY NMpH MUHHMY-
Me€ 3HEPreTUYECKUX 3aTparT, ONpPeAeNIseMbIX CyMMapHbIM UMIYIbCOM TOIIHMBA.

JUis pelleHust MOCTAaBICHHOM 3a/laud MPUBIEKAIOTCS YPABHEHUS, OMHUCHIBAIO-
mye JBIDKEHUE IEHETPaToOpa, MAacCcOBbIe, MPOYHOCTHBIE, YHEPIETHYECKHE U JPyTUe
3aBUCHMOCTH, YCTaHABJIMBAIOLINE CBSI3b MEXIy BHIOMpAeMBIMHU IapaMeTpaMy H IITy-
OWHOW IPOHHUKAHUS.
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Cexuus 8. «K.3. IMOJJKOBCKHAM U TPOBJEMBI
KOCMHMYECKOI'O TIPOU3BOJACTBA»

YCTAHOBKA BBIPAIIIMBAHUSI BUOKPUCTAJIJIOB B 3BEMHbBIX
U KOCMMNYECKHUX YCJIOBUSIX C AKTUBHBIM YIIPABJIEHUEM
MNPOLECCOM KPUCTAJUIM3AIINNA
M. XK. be3bax, B.I1. Ctpenos, b.I'. 3axapos, U.A. berukos

Kpucrannuzanus OnomarepualioB B HacToslllee BpeMsi HeoOxoanma B OHOJI0-
THUM U METUIMHE AT ONpeAeNeHUsl NPOCTPAHCTBEHHBIX CTPYKTYpP OPraHUYECKUX MO-
JIEKYJl KpUCTaJUIOrpaMIeCKUMH METOAaMH, YTO B JAJIbHEHIIEM II03BOJISAET IPOBO-
JIUTH KaK CHHTE3 HOBBIX BEIIECTB C TPeOyEeMBIMHU CBOMCTBAMH, TaK M PEIIaTh HEKOTO-
pBle (QyHIaMeHTATbHBIE BOMPOCH (PYHKIIMOHUPOBAHUS JKUBBIX CHCTeM B IermoM. On-
HUM W3 BaKHEHITNX (PaKTOPOB, OTMPEACIAIONINX YCIIEX ATHX UCCICIOBAHNH, SBISTIOTCS
MPOIIECCHI pOCTa OMOKPHCTAIIOB, OCYIISCTBIISIEMBIE HE TOJIBKO B Ha3eMHBIX, HO H B
KOCMHYECKHX YKCIIEPUMEHTAX.

B cuny crnoxuBmuxcst 00CTOSATENbCTB, OONbIIAs YaCTh OTEYECTBEHHBIX AKCIIE-
PHMEHTOB 10 KPUCTAJUIM3AIMK OEJIKOB B KOCMOCE BBINOJHSIACH IIPU OTCYTCTBHHU He-
ob0xoauMoii MH(GOpPMAIMK O X0Je Ipoliecca Kpucrauim3auuu. Hegocratok napopma-
UM 00 yCIOBHAX M IapamMeTpax pocTa TOPMO3UT Pa3BUTHE MaTEeMaTHUECKUX MOje-
JIel, He TO3BOJIAET YBA3aTh Ka4eCTBO KPUCTAIIIOB C YCIOBHAMHU POCTAa U TEM CaMBIM
MPEMATCTBYEeT ONTHMM3ALUHU MIPOIECCOB POCTa M KOHCTPYKIMM POCTOBOH ammapary-
psl. B cpenem B 20—40% ombITOB KpruCTaIsl BOOOIIE He OB MOITYYSHBI WM OBLIN
XYJIIIEro Ka4ecTBa Mo CPABHEHHUIO C 3¢MHBIMHU aHAIOTaMHU.

Kak 0puT0 TIOKa3aHO paHee, Crocod TeMIepaTypPHOTO YIIPABICHHS IIPOLECCaMU
KpHUCTAUTH3aMK OelKa SBISIETCS 3HAYUTEIBHO 00Jiee TEXHOJOTHYHBIM U Ooiee 3¢-
(heKTUBHBIM [UIS BBHIPALIMBAHUS BHICOKOCOBEPIICHHBIX KPHUCTAJUIOB MO CPABHEHHIO C
TPaIUIIMOHHBIMHA METOJIAMH, TIPH 3TOM HCKITIOYAaeTCs KOHBEKIIMS B PACTBOPE, a TAKKE
MPAaKTUYECKH YCTPAHAETCS BIMUAHUE BUOpaMii Ha MPOIECCHl KPUCTAJUTM3AIUH. Takum
00pa3oM, B 3eMHBIX yCIOBHUSAX 00eCIeYnBaeTCsI MAKCHMaIbHO BO3MOXHOE IIPUOIIIDKE-
Hue K 1) (Hy3HOHHBIM YCIOBUAM TEIJIOMAcCOIEpeHOca B pacTBOpe Oelika, a B KOCMH-
YECKUX YCIOBUSIX — MU (OY3HOHHBIN PEKHM, T.€. YCIOBHSI CAMOOPTaHU3alMu MaKpo-
MOJIEKyJI OeNka MpHU BCTPAaMBAaHUM UX B KpUCTAJUTHUECKyro peméTky. Ilpu 3tom mpo-
[ecc KPUCTAJUIM3AIMH MAaKPOMOJIEKYNI CTAHOBHUTCS YIIPABISIEMBIM U BOCIIPOWU3BOJIH-
MBIM.

Ha ocHoBe npoBefieHHOrO aHanM3a CYHMIECTBYIOIUX METOI0B KPUCTANTU3aI1H
W W3BECTHOH M MCHOJB3YEMOW B MHUpE amlmaparypbl Ui KpUCTAJUIM3alMu OEJIKOB B
3€MHBIX M KOCMHUYECKHX YCIOBUSX CIEJaH BBIBOJ O HEOOXOJMMOCTH CO3JaHUS aBTO-
MaTU3UPOBAHHON YCTAHOBKHU C YIPaBIEHHEM TEMIIEPAaTypOi MPOLECCAMH 3apOXKICHHS
W KpHUCTaUIM3auud OENKOB Kak Hambosee 3QGEKTUBHON ISl MOJYYEHHUsT BBICOKOCO-
BEPIICHHBIX OENKOBBHIX KpHucTamioB. Ha ocHoBe pa3zpaboranHoii coBmecTHO ¢ Dene-
paTBHBIM TOCYIApCTBEHHBIM YHHUTApHBIM IpeanpustiaeM «CrermuanbHoe KOHCTPYK-
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TOpPCKOE OIOpO HMHCTUTYTA PAJUOTEXHHKH W DJIEKTPOHUKH Poccuiickol akageMuH
Hayk» (®I'YIT CKb MPD PAH) mpocToli 1Mo KOHCTPYKIIMH MajoMaccorabapuTHOM
YCTaHOBKHU-KPHUCTANIN3aTOPa MPOBEIEHA Ceprs IKCIIEPUMEHTOB 0 YCIEIIHOMY I10-
JMYYCHNIO0 Ka9eCTBEHHBIX KPHCTAILIOB OeKa IN30IMMa

Jns 3¢ (hexTHBHOTO WCHOIB30BAHUS TaKOW YCTAHOBKHM IUISA TIONydeHHS KpH-
CTAJUIOB Pa3fIUYHBIX OEJNKOB C TEMIEpPaTypHBIM YIpPaBlIEHUEM MPOIleccaMy 3apOoibl-
Ie00pa30BaHUs M KPUCTALTU3AIMH HEOOXOIUMO UMETh MCXOJIHBIC TaHHBIC O TEMIIE-
pPaTYpHOI 3aBHCHMOCTH PACTBOPHMOCTU ITHX OEJIKOB, KOTOpPBIC, KaK MPABIIO, IS
HOBBIX THIIOB OCJIKOB OTCYTCTBYIOT B jutreparype. I[lodaTomy st 3(QQPEeKTHBHOTO
(YHKIIMOHUPOBAHUs aBTOMATU3UPOBAHHON YCTAHOBKH KPUCTAJUIM3AIUK OEJKOB Ilia-
HUPYETCSl CO3/IaHHue BCIIOMOTATEIbHOM U B TO K€ BpeMsi aBTOHOMHOW YCTaHOBKH IS
Ja3epHON JUATHOCTHKH IIPOIECCOB 3apOAbIIICO0pa30OBaHUS U AT ONpPEACICHUS TeM-
MepaTypHOH 3aBICHMOCTH PACTBOPUMOCTH HCCIETyEMBIX OCIKOB.

PeannzoBaTh mpeacTaBIeHHBIC SKCIIEPUMEHTHI IT0 TEMIIEPAaTyPHO-YIIPaBIIeMOH
KPHUCTAJUTU3AIMH OCIIKOB B YCIIOBHSX MHKPOTPABUTAIIUH aBTOPHI INIAHHPYIOT B XOJ€
npeacrosiero B 2014 r. nonéra aBTOMaTH4eCKOro KocMuueckoro anmnapara «®otony.

PEHTTEHOTOIIOTPA®UYECKAS XAPAKTEPU3ALUSA KPUCTAJIJIOB,
BBIPAIIIEHHBIX B YCJIOBUAX OCJIABJEHHOM
TEPMOFPABI/ITAHI/IOHHOFI KOHBEKIIHN
N.A. Ilpoxopos, U.JI. lllynenuna, FO.A. CepebpsikoB,

E.H. KopobGeitankosa, 1.)K. bezbax

IIpoBenéHHBIE K HACTOSAIIEMY BPEMEHH HKCIEPUMEHTHI 110 POCTY KPHCTAILIOB B
KOCMOCE TOKa3ajH, 4To crenndudeckne (GpakTopsl OpOMTAILHOTO Mojera (0CTaToY-
HBIE KBa3WCTallMOHApHBIE MUKPOYCKOPEHUs, BUOpALNH, CIOXKHBIA XapakTep H3MEHe-
HUSI MaJIbIX MAaCCOBBIX CHJI, KOHBEKIIMs MapaHroHU U T.II.) BIMAIOT Ha XOJ Ipolecca
KpHUCTaNIN3al1H, 3HAYUTEIBHO YCIOKHSS BO3MOKHOCTh BOCIIPOU3BOAMMOrO MOIy4e-
HUSI OJTHOPOJHBIX M COBEPLICHHBIX KPUCTAJUIOB. KOHIIEHTpaAIMOHHbIE HEOTHOPOIHO-
CTH B KPHUCTaUIaX OTPaXKal0T OCOOCHHOCTH TeIIoMaccolepeHoca BOMM3M (poHTa
KPHUCTAJUTM3AIMH U SIBJISIOTCS. OCHOBHBIM MCTOYHHUKOM MH(opManuu 00 0cOOEHHOCTSIX
Iporiecca KPUCTAIUTHU3AINH M BO3MYIIAIONINX d(hdeKTax pa3aIMyHbIX BHEIIHUX (haKTo-
poB. i XapaKTepH3alUH TAaKUX KPUCTAJUIOB HEOOXOIMMO Pa3BUTHE BHICOKOUYB-
CTBHUTENIBHBIX METOJIOB KOHTPOJISI CIA0BIX KOHIIEHTPAMOHHBIX HEOJHOPOJHOCTEH C
BBICOKMM MPOCTPAHCTBEHHBIM pa3penieHueM. JTHM TpeOOBaHUsIM B HAaNOOJbIIEH cTe-
NIEHN YAOBIICTBOPSIIOT PEHTTEHOTONOTpaUueCcCKre METObl MCCIIeIOBAHHS, IT03BOJIS-
IOIIME TOJIyYaTh KOMIUIEKCHYIO MH(POPMAIMIO O CTPYKTYPHBIX Ae(eKTax M KOHIEH-
TPALMOHHBIX HEOJHOPOJHOCTSIX B KPUCTAILIAX.

B noxnazne o6o0mmaeTcst ONBIT MPUMEHEHNSI PEHTI€HOTONOTrpahuIecKux MeTo-
noB Jlanra, aHOManbHOTO TPOXOXKIEHHUS peHTreHoBcKux mnyuerd (AIIPJI), bepra-
Baperra-Hbrokupka, yrioBoro CKaHHUPOBAHHA, IBYXKPUCTAJIBHOW IUIOCKOBOJIHOBOM
PEHTIeHOBCKOW TOoTOrpaduy ISl TUaTHOCTHUKU KPHUCTAJUIOB, BBIPAIIEHHBIX B Pa3iind-
HBIX YCIOBHSX TeruioMaccomnepeHoca. [TokasaHa BeIcOKasi 3()(EeKTHUBHOCTh ITHX METO-
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JIOB JUIsl XapaKTepH3alliy KPUCTAIUIOB, MOITYyYCHHBIX B YCIOBUSAX OCIAOJIICHHON TepMO-
TPaBUTAIIMOHHON KOHBEKLUHX NPU (DU3MIECKOM MOJAECIMPOBAHNH YCIOBUH MHUKpPOTPABHU-
TallUH, a TAKKE BBIPAIICHHBIX 10 MPOTrpPaMME Ha3eMHOW ITOJTrOTOBKH IOJICTHBIX JKCIIE-
PUMEHTOB U Ha OOPTY aBTOMAaTHUECKOTO KocMudeckoro ammapara (AKA) «DoTton».

Ha mpumepe xpucramnoB Ge(B) u GaSb(Te) gerampHo mpoaHATH3NPOBAHBI BO3-
MO’KHOCTH TPUMEHEHHUsI METOJIOB peHTreHoBcKkoi Tonorpadun (PT) s xapakrepusa-
I[I1 MUKPOCETPEraliy B KpUcTaulax.

Hcnons3oanue merona Jlanra u ATIPJI B codetanun ¢ nugpoBoit 00padboTKoit
n300pakeHU MO3BOJIAET MOMy4YaTh YAaCTOTHBIC XAPAKTEPUCTUKU PACHpEAENeHUs MpH-
MecH. [IpuMeHeHne IBYyXKpUCTAIBHOM IUIOCKOBOJIHOBOM PT mo3BosiseT B OTAENIBHBIX
CIlygasx TPOBOIMTH KOJTHYECTBEHHBIC OLCHKH Mambix (10 ~ 107) medopmammii kpu-
CTAJUIMYECKOH peIeTKH U, COOTBETCTBEHHO, CJIa0bIX BapHalUil cocTaBa KPUCTAUIOB.

Pa3BuThIC HAMH METOAMKH JAIOT BO3MOXHOCTH PETHCTPHPOBATH HE3HAUHTEIIh-
HbIC M3MEHEHHs PEKMMOB POCTa M MPOBOAWTH AHAIN3 CYIIECTBYIOIINX BO3MYICHUH
Iporecca KpUCTAIUTH3AIMH 1I0 CTPYKTYPHOMY OTKIHMKY Kpuctamma. Merogamu PT Obm10
BBISIBJICHO 3aMETHOE BIIMSIHUE HA OJHOPOIHOCTh KPHCTAJIIOB TOPCHOHHBIX BHOpanmit
OIIPEZIETICHHOTO ANana30oHa YacTOT M aMIUIUTY, KOTOPOE MpOsIBIsIETCsl B OPMUPOBa-
HHH TIOJIOC POCTA, B TEHEPAIMH IT0JI0C CKOJIBKEHUSI M MAJIOYTJIOBBIX TPAHMII, a TAKKe
MUKpPO-BKIIOUCHUH U XapaKTEPHOTO HEPABHOMEPHOT'O paclpeieleHus] TUCIOKAIUH.

UccnenoBanus kpuctamwia Ge(Ga), BBIPAIICHHOTO METOJOM OCCTHIeIbHOU
30HHOH IUIaBKH B YCJIOBHUSX MUKporpaButanuu Ha 60pty AKA «®oToH-9» nokasanmy,
YTO KPUCTAJUI POC B YCJIOBHSIX MHTEHCHUBHOIO MEpeMEIIMBaHMs pacljaBa U3-3a pa3BH-
THsI HECTAI[MOHAPHOW KOHBeKIMN Mapanronu. @opMupoBanue criennpuyeckux rnake-
TOB IOJIOC POCTa CBUAETEIBCTBYET O ITyJIbCAIMM MHTEHCHBHOCTH KOHBEKTHUBHBIX Te-
YEeHUH, YTO B 3HAUYMTEIHFHON Mepe 00yCIOBIEHO 0COOCHHOCTSIMU JBIKEHUSI KOCMUY e-
CKOTO afmapara (BpalieHue, pereccus) mo opoure.

B xpucramne GaSb(Te), BeipamenHoM metonoMm bpumkMena Ha 6opty AKA
«DoToH-M3», cnekrpaibHblii Oyphe-aHalu3 paclpeneiaeHus] CONPOTUBIEHUS pacTe-
KaHWs B BBISIBICHHOM MeTojgamMH PT MOHOOIOKE 3aperucTpupoBall MepuoJHIHOCTh B
pacrpesieleHul IPUMECH, COOTBETCTBYIOIIYIO nepuony obOpameHuss AKA «PotoH-
M3» Bokpyr 3emyid. DTO MOATBEPKAAET BIUSHUE CIIA0BIX KBa3HCTAIIMOHAPHBIX MHUK-
POYCKOpEHHUH Ha paclpeieieHne NpUMEcH B KPUCTAJUIE U CBHUIETEIBCTBYET O HE0O-
XOJIMOCTH pa3MEIeHNs] HOBOTO MOKOJIEHUSI POCTOBOTO 00OpYyHOBaHHS Ha BHOpO3a-
IIUTHBIX U TIOBOPOTHBIX IUIaTdopMax, 00eCHEeUHBAIOIINX MOCTOSHHYIO OPHEHTAIHIO
OCH POCTa KPHUCTAJJIOB BAOJIb BEKTOPA OCTATOYHBIX MHKPOYCKOPEHHIA.

OCOBEHHOCTH AIIIMAPATYPbBI JUIAA HOJYYEHUA
BBICOKOOAHOPOJHBIX KPUCTAJIUIOB ITIOJIYITPOBOJHUKOB
B HABEMHbBIX 1 KOCMUYECKHUX YCJIIOBHUAX
10.A. Cepebpsikos, B.J. Crpenos, b.I'. 3axapos

YcnoBusi MUKpOTPaBUTAIIMH TIPEJICTABIISIIOT COO0H YHUKAITBHYIO TEXHOJIOTHYEe-
CKyIO cpeny Ui Oosee TIIyOOKOTO M3Y4eHHs IPOIECCOB KPUCTAUIU3AINK U TOJTyde-
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HUSI BBICOKOCOBEPILICHHBIX KPHCTAJUIOB. B KocMoce NpH MPakTHYEeCKOM OTCYTCTBHU
TEpPMOTPAaBUTAIIMOHHON KOHBEKIMM MOXHO PEaM30BaTh Mepexon K Iuddy3noHHBIM
YCIIOBUSIM TEIIOMAacCcoIepeHoca B paciiase. B 3ToM ciydae pocT kpucramioB Oyaer
MIPOMCXOJUTh Ha OCHOBE IPOIIECCOB CaMOOpPraHM3anuu aToMoB. OFHAKO pacIUIaBBI
TOJyIIPOBOXHUKOB M MeTamwioB npu g ~10° + 10°g, cramossTcs ouenp Tekydumu
XKHUIKOCTAMH, KOHBEKTHBHBIC TE€UYCHHS B KOTOPBHIX OYECHb UYBCTBHTEIBHBI K pa3ind-
HBIM CHJIOBBIM BO3JeUCTBHsAM. [103TOMY HEOOXOANMO NPUMEHATH KOMILIEKC Mep IS
MUHAMH3ALUH KBa3UCTaTHYECKUX M BUOPAIIMOHHBIX MHUKPOYCKOpEHHH Ha OOpTy KOC-
MHUYECKOTO ammapara, a Takke TepMOKaNlWUIIPHOW KOHBeKuuH Mapanronu. Ponb
9THX WCTOYHHUKOB BO3JCHCTBUH 3HAYNUTEIBHO BO3pacTaeT Ha (JOHE OTCYTCTBUS ecTe-
crBenHoit koHBekuuu (b.I'. 3axapos, B.. Crpenos, 10.A. Ocunbsz. [Ipobnemsr, nep-
CHEKTUBBl W AJbTEPHATHBHI BBHIPALIMBAHHUS MOHOKPHCTAJUIOB MOJYIPOBOJHHKOB B
kocMmoce //IloBepXHOCTb. PeHTreHOBCKHME, CHHXPOTPOHHBIE M HEHTPOHHBIE HCCIIENO-
Bauus. 2009. Ne2. C. 3-10). [TosToMy mpocToe pa3MenieHne POCTOBOW YCTaHOBKH B
KocMoce 0e3 ydera HampaBJICHHS OCH POCTa MO OTHOIICHHWIO K PE3YJbTHPYIOIEMY
BEKTOPY OCTATOYHOH T'PaBUTALMH W NPHUMEHEHHE OTPaOOTaHHBIX Ha 3eMJe TEXHOJIO-
THYECKUX PEKUMOB HE TO3BOJIIET IMOJHOCTBHIO HCIIOIB30BATh OCHOBHBIE IPEUMYIIC-
CTBa MUKPOTPaBHUTAIIHH.

B 3HaunTenpHON CTENEHH BO3MOXKHOCTH MPUMCHCHUA TCXHUYCCKUX U TCXHO-
JIOTUYCCKUX CPEACTB JIA MUHUMH3AIUU BIIUSAHUA BO3MYIAIOMINX (baKTOpOB u 1mpu-
OMmKeHUsT K TU(PPY3MOHHBIM YCIOBUSAM TEILUIOMACCOMEPEHOCA MPU KPUCTATUIU3AI[HH
ONpeACIACTCA KOHCTPYKTUBHBIMHU 0COOEHHOCTSIMHU YCTaHOBOK [JIsi pOoCTa MOHOKpH-
cTaJuIoB. B OonbIIMHCTBE CilyyaeB crenu(rKa NpoBEICHU Ha HUX KOCMUYECKUX JKC-
MIEPIMEHTOB YYHUTHIBAJIaCh, B OCHOBHOM, B OTPaHHUCHHN MaccorabapuTHBIX U SHEpre-
THYECKHUX XapaKTepUCTHK. McXoas Takke U3 BHICOKOW CTOMMOCTH JOCTaBKH HayYHOU
anmapaTypbl Ha 60pT KOCMHYECKOTO alllapara, MHOT'HE YCTAaHOBKH SIBJISIOTCS] YHUBEP-
CaJIbHBIMH, PAaCCUNTAaHHBIMH Ha IPUMEHEHUE PA3IIMYHBIX METOI0B KPUCTAIIM3ALINH.

IMpennaraemast KOHCTPYKIMSI YCTAHOBKH B COBOKYITHOCTH C MOBOPOTHOM IIaT-
(hopMoii TTO3BOJISIET Pean30BaTh B KOCMOCE «BEPTUKAIIBHBII» MeToa bpunkmena Taxk,
4T00BI OCh pOCTa ObUIa OPUEHTHUPOBAHA MApPAJLIEIbHO BEKTOPY OCTATOYHOW TpaBUTa-
1ui. KOHCTPYKIUS TEIUIOBOTO y3j7a OOECIeYHBAET NMPAKTHUECKOE HCKIIOYEHUE Tep-
MOTPABUTAIIMOHHON KOHBEKIIMU B paciuiaBe U mpuOImkeHre K AudQy3noHHBIM yCII0-
BHSAM TeIuloMaccornepeHoca. [Ipu 3ToM paciuiaB HaXOJUTCA B 3aMKHYTOM oOBeMe U
OTCYTCTBYET CBOOOJIHASI OBEPXHOCTh, TO €CTh TAK)KE MCKIIOYAeTCs KOHBEKIMs Ma-
panronu. C y4eToM pe3ylbTaTOB MaTeMaTHYECKOTO MOJETHUPOBAHUS IPOLECCOB TeIl-
JIOMaccoIlepeHoca B paciulaBe MpeUIoKeHa NPUHIUITHAIGHO HOBAasi KOHCTPYKIUS Ha
OCHOBE OJJTHO30HOBOT'O TPY04aTOro M TOPLEBOIO INIOCKOTO HarpeBaTeiei, Co3/1aromux
ONTHUMAJIBHBIN TeMIlepaTypHbIi Npoduiib ¢ MUHUMAIBHBIM paJialbHbIM U 3aJIlaHHBIM
OCEBBIM TpaJMEeHTaMH TemIiepaTypsl. [Iporecc HarpaBiIeHHOH KpHCTaUIM3AlMU TP O-
UCXOIMT 0€3 MEXaHWYECKOTO MepeMEIICHHs aMITyJIbl B TEIJIOBOM 32 CUET YIpaBIICHUS
JIEKTPUYECKOI MOIIIHOCTBIO HarpeBaTesen.

Pa3zpabaTsiBaemMast pocToBas yCTaHOBKA YJIOBIETBOPSIET TPeOOBAaHHUSIM KOM-
MaKTHOCTH, MaJoro YHEpronoTpedsieHus, 6e30macHocT paboThI.

188



[IpemmaraeMplie IPUHIUIIBL TI0 YIIPABICHHUIO TPOIIECCAMH TEIUIOMACCOTIEPEHOCa
B paciuiaBe M KOHCTPYKIHS TEIUIOBOTO y3JIa pealn30BaHbl B HA3EMHBIX HCCIICIOBAHH-
SIX TIOJTyYSHHS BEICOKOCOBEPIIICHHBIX KPUCTAIUIOB ITOTYTIPOBOTHHUKOB.

JUHAMMYECKOE INIOJABJIEHUE MTONEPEYHBIX KOJIEBAHUM
HECYIIEM IJINThl AKTUBHOI'O BUBPO3AILIUTHOI'O YCTPOMCTBA
JJIA KOCMHUYECKUX AIIITAPATOB
B.A. Menuxk-1llaxnazapos, B.1. Ctpenos, [I.B. Copusnuyk, A.A. TperyoeHko

JUis ycnemHoro mnpoBeneHHs KOCMHMYECKHX SKCIEPUMEHTOB IO POCTy KpH-
CTa)NIOB HeoOxoanMa HayyHas anmnaparypa (HA), oTBeuaromiast TpeOOBaHHSAM MUHU-
MH3alUH BIUSHAS YCIOBUI MUKpPOTpaBUTalMU. DTa anmaparypa A0JDKHA, B TOM YHC-
JIe, BKJIFOYATh B CE0s1 POCTOBBIC YCTAHOBKH C BHOPO3AINTHON CHCTEMOH.

LeHTpassHBIM y37I0M aKTHBHOTO BHOpO3aIIUTHOTO ycTpoiictBa (AB3VY) sBus-
eTcsl HeCyllas IUTNTa, YCTAHOBJICHHAs! Ha YIIPYTHE OTOPHI, Ha KOTOPOH pacIoararoTcst
TpyINa akceIepoOMETPOB M IPyIa MarHUTORIEKTPUICCKUX ABIDKUTENEH. B metieBoit
¢ynkuyun nepenaun AB3Y Hecymiast miiMta, yCTaHOBJICHHAs Ha YIIPYTUe OINOPBI, OIMU-
CBIBACTCS KaK PE30HATOP C COOCTBEHHBIMU YacCTOTaMH (TpeMsi TOPCUOHHBIMU U TPEMsI
nocrynarenbHbiMu) ~10T". TTockonbky mpu yactorax Beime 10T ¢asa aToro 3BeHa
L[ETI1 aBTOPETYJIMPOBAHUsI TOCTOSHHA, YCTOWYMBOCTh PETYJIMPOBaHUS 00eCeunBaeTCst
JOCTaTOYHO MPOCTO.

Cy1iecTByIOT, OJJHAKO, 0OCTOSTENLCTBA, OrPaHUYMBAIONINE aKTUBHBINA auara-
30H 9aCTOT U MaKCHUMaJbHEIN K03 duueHT nogasineHus konedbanuiit AB3Y, xotopsie
CBSI3aHBI C MTONIEPEYHBIMI/M3THOHBIMI PE30HAHCAMH HECYIIEH IUTUTHI, BEI3BIBAIOLIINMHU
MOHWKEeHUE (a3bl B LEMU aBTOperyiaupoBaHus. s mmutel pasmepamu 600x600x30
MM aKTHBHBIH IHAIa30H OTPaHUYUBAETCS TPYIIION MONEpPEYHbIX PE30HAHCOB B 00ia-
cTH 9acToT oT ~1kI'11 1o ~3,5kI 1.

[TnuTa ¢ mogaBIeHHBIME TTONIEPEYHBIMU PE30HAHCAMH MOKET OBITh M3TOTOBIIE-
Ha U3 MaTepHaja ¢ OOJBIIMMHU BA3KHMHU MTOTEPSIMH MIIH U3 CJIOHCTOro Matepuana. Ox-
HaKO MpH yBeJIn4YeHHH 3P (HEKTUBHOCTH TAKMX KOHCTPYKIMH MOHMKAETCS CTaTHYeCcKast
JKECTKOCTD IIJIUTHI, KOTOPas JOJDKHA OBITH JOCTATOYHO BBICOKOH. DTO yCIOXKHSIET KOH-
CTPYMPOBaHHUE U U3TOTOBJIEHNE HECYIIHX IUTUT C BI3KUMH ITOTEPSMH.

AJBTepHATUBHBIM BSI3KOYIPYTOMY IOAABICHHUIO MOMEPEYHBIX KOJIeOaHUH sB-
JsIeTCsl JaBHO M3BECTHBIM JTMHAMHUYECKHH CrIoco0, XOpomo pa3paboTaHHBIN TeopeTH-
YeCKH M NMPUMEHSIOINICS IS 3anupaHus OeryIluX BOJH B CTEHKaX BO3TyXOIPOBO-
JIOB, aKyCTHYECKUX OacceiHOB u Jp. J{J1s ocylecTBIEHHs 3TOTO criocoda Ha 3aIuina-
€MYI0 IIOBEPXHOCTh YCTAHABJIMBAIOTCSl aKyCTHUYECKHE PE30HATOPBI, HACTPOCHHBIE Ha
HYKHBIE YaCTOTBI, KOTOpbIE (D)YHKIIHOHUPYIOT B PEXHME aHTUPE30HAHCA, U, JBUTAsCH
NPOTHUBO(A3HO MO OTHOLICHUIO K 3alUIIaeMO MOBEPXHOCTH, MOJABISIOT KOJIeOaHUs
nocieqHe. OTUM crmocoboM HocTHraimch KodgduuueHTsl mogasnexHus g0 100ab B
00J1aCcTH 9acTOT MOPSIIKA OJTHON JIEeKaIbl.

ITockoapKy M3THOHBIE PE30HAHCHI IUIMTHI MPEACTABISAIOT COOOH CTOSYHE BOJI-
HBI, (OpPMa M 4acTOTa KOTOPHIX M3BECTHA, MaKCHUMaJIbHAasA YPPEKTUBHOCTH KOHCTPYK-
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LU MOKET OBITH JOCTHIHYTA MPAaBMIbHOI HACTPOHKONW COOCTBEHHBIX YacTOT aKyCTH-
YECKUX PE30HATOPOB U UX PACTIOJIOKECHHEM B MAKCUMyMaX MONEPEYHBIX BOJIH.

KommbsroTepHoe MoIEenMpOBaHWE MO3BOJMIO ONPEACIHTh ONTHMAJIbHBIE I'EO-
METPHIO ¥ MacCy Pe30HATOPOB, NEPEKPHIBAIOIINX IBYKPATHBIN JHAIa30H YacToT.

Takum 06pa3om, Ui MOJABICHNSI PE30HAHCOB B YKa3aHHOM BBIIIE MHTEPBAJIC
JIOCTaTOYHO PE30HATOPOB, PACCUMUTAHHBIX Ha IBE 4acTOThl. OMpeneneHo Takxke, YyTo
Marepuall IUIMTHI C MOAABICHHBIMH JTUHAMHYECKUM CIIOCOOOM pE30HaHCAMM, MOXET
HUMETh CKOJb YTOJAHO BBICOKYIO JK€CTKOCTh. TO €CTh B JaHHOM CiIydae OTCYTCTBYIOT
TPYIHO OmIpenesieMble apaMeTpbl, HEOOX0AUMbIE NPU KOHCTPYMPOBAHUU IUIUTHI C
BSI3KHM I10JIaBJICHUEM KOJIeOaHHH.

MNPEUMYIIECTBA MUKPOAYT'OBOT'O OKCUANPOBAHUS ITPU
CO3JAHMU MPEIIU3UOHHBIX Y3JIOB KOCMHNYECKUX AIIITAPATOB
A.O. UItokan, E.B. PrixoB, K.b. JIo6pocoBecTHOB

MuxpoxayroBoe okcunupoBanue (MJIO) — cpaBHHTENHHO HOBEIA BHJI MTOBEPX-
HOCTHOH 00pabOTKM M YNPOYHEHUs METAJUIMYECKUX MaTepualioB, Oepyiiuii cBoe
Haydajao OT TPaJUIMOHHOTO aHoAupoBaHUs. M/IO OTHOCHTCS K JIEKTPOXUMHUECKUM
npoueccaM. OHO MO3BOJISIET MOJIy4aTh MHOTO(QYHKIIMOHAJIbHBIE KEPaMHUKOIIOJO0HbIC
MOKPBITUS C YHUKAIBHBIM KOMIUIEKCOM CBOMCTB, B TOM 4HCJIE€ H3HOCOCTOIKHE, KOPpO-
3MOHHOCTOKHE, TeIJIOCTONKNE, 3JEKTPOU30JIAIUOHHBIC U JEKOPATUBHBIC TOKPHITHS.

Toncteie MJIO-TOKPHITHS HA ATIOMHUHUM COCTOSIT U3 TPEX CIOEB: TOHKOTO Tie-
PEXOIHOTO; OCHOBHOTO Pab0odero ¢ MakCHMAaJIbHON TBEPAOCTHI0 H MHHHUMAJIBHOH IO-
PHCTOCTBIO, COCTOSIIIEr0 B OCHOBHOM U3 KopyHna (a-Al,03); HApyKHOTO TEXHOJIOTH-
YEeCKOTro, 000TaleHHOTO ATIOMOCHIINKATAMH.

CaoiictBa MJIO-OKpBITUI ONPENESIOTCS UX COCTABOM U CTPYKTYpOH, KOTO-
pBIe, B CBOIO OUepe/ib, 3aBUCAT OT MaTepHaja OCHOBBI, COCTABa HJIEKTPOJINTA U PEKHU-
Ma obOpabotku. st M/IO-TIOKpHITHIA, MMOTydaeMbIX Ha aIFOMHHHEBBIX CIDIaBax, Xa-
paKkTepHBl cleAyrolue MaHHble: ToimuHa — 10 400 MKM, MHUKpPOTBEPIOCTH — JI0
2500 kr/mMm>, npo6oitHoe HampspkeHue — a0 6000 B, TemnocToiikocTh — BBIAEPKHU-
BaeT TemnoBod yaap no 2500°C, koppo3uoHHasi CTOMKOCcTh — 1-i Gamt mo nmecsATu-
0aJUTPHOH IIIKaJie, H3HOCOCTONKOCTh — Ha yPOBHE TBEPABIX CIUIABOB, MOPHUCTOCTH —
o1 2 10 50% (perynupyemasi).

ITpn mpoexkTHpoBaHMM TPENM3HOHHBIX Y3JI0B KOCMHYecKHX ammapaTtoB (KA)
KOHCTPYKTOP CTAJKHBAETCA C PAIOM CIeHU(UUECKHX 3agad, KOTOpPbIC BBIIBHIAIOT
orpe/ieNIEHHbIe TPeOOBAaHMS K HCIOIb3yeMbIM MaTepruasaM. Hanpumep, npu npoexTu-
POBaHMH NPOTSHKEHHBIX KOHCTPYKIMI (0aloK, MITaHT) BEIOpAaHHBIA MaTepHuai, HOMH-
MO o0ecre4eHHs MPOYHOCTH U KECTKOCTH KOHCTPYKIIMH, JTOJDKEH 001a1aTh KaK MOXK-
HO MEHBIIMM K03()()UIMEHTOM JIMHEHHOTO TEIUIOBOTO PACIIMPEHUS M BBIAECPKUBATH
00JIBIIIOE YHMCIIO IMKJIOB HATpeBa M OXJIAXKICHHUS; IIPH BBIOOpE MaTepuana Uit U30Js-
IIMOHHOTO CJIOSI HarpeBaTeNsi KOCMHUYECKOTO TEeIEeCKOIa BaXXHO, YTOOBI TIOMHUMO CO-
MIPOTHUBIICHUS W MPOYHOCTH H3OJIIHMY, OH MMEJI MHHUMAJIBFHO BO3MOYKHOE Ta30BBIIE-
JICHWE; TpU BBIOOpE MaTepHajia JeTajH, OOeCIIeYMBAIONICH TETIOPa3BA3KY, CIEIyeT
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J0OMBATHCS €T0 MHUHUMAIBHBIX TEIUIONPOBOJHOCTU W Ta30BbILACHEHHA. [Is pemeHus
MEPEUNCICHHBIX 3a/1a4 MPEIaracTcsl HCIOIb30BaTh MUKPOAYTOBOE OKCHANPOBAHHUE.

B pesynbTate nzydeHuss 0cCOOEHHOCTEH MUKPOIYTOBOTO OKCHIMPOBAHNUS:

— BBISIBJICHO CHIDKCHHE NPUBEIEHHOTO KOA((UIMEHTa JINHEHHOTO TETIIOBOTO
paciIpeHus aTFOMHHUEBHIX feTanei 3a caéT MJIO-ToKpEITHS OT CHIDKCHHS Ha 36,7
% 1o cHmxenus Ha 49,2 % B 3aBUCHUMOCTH OT OTHOLICHMS IUIOLIAIU MOKPBITUS JIeTa-
JM K 00IIel TIIOMaAN IeTaIu B U3MEPSIEMOM CEUCHHH,

— IIPOBEJICHO TEPMOLMKIMPOBAaHUE OOpa3LOB M3 aJIOMUHHMEBOTO CIUIaBa C
MJ1O-nokpsITHeM npu pasHocTH TemnepaTryp 200°C, koTopoe MOKa3alao XOpOIIYo
CTOMKOCTH TIOKPBHITUI MaJIOW ¥ CpeJHeH TONIIMH (ToNIMHOI0 pabodero cios no 100
MKM);

—BbIIBICHO BiusHHE MJIO-TIOKpBITHS Ha TEIUIONPOBOJHOCTh ITMPKOHWUS,
MO-okpBITHE TONIIHHON 15 MKM cHIDKaeT TemionpoBogHocTh ¢ 22,7 Br/(m-K)
(aucTerit upkornit) 1o 1,6639 B1/(Mm-K), uTo BaxHO miIs neTaneif, odecrednBaromnx
TETIIOPa3BA3KY;

— BBISIBIICHO, 9TO MJIO-TIOKpBITHSI ¢ HEOPraHWYECKHM 3alloJHHUTENIEM TI0p Ha
AIIOMUHHUEBOM CIIJIaBE PAllMOHAIBHO MCIOJB30BATH B KAUECTBE M3OJIALIMOHHOTO CIIOS
Harpesaresi KOCMHYeCKOTO TEJIECKONa, T.K. OHU 00eCIeYnBaOT CONPOTHBIICHUE U30-
ssmmu 1o 600 MOM 1 mpouHocTs u3ossiiuu 10 1000 B B Teuenue | MUHYTHI;

— BBISIBJICHO, 4TO ra3oBbieieHrne MJO-OKpeITUH HA aIFOMHUHHEBOM CILIABE
AMr6 u unpkonnu 702 npu Temneparype Ha oopasue 125°C 1 ocTaTOuHOM JIaBJICHUN
B Kamepe 5-10"° MM pT. CT. HAXOAUTCS B JOMYCTUMBIX TPEIENaX, T.K. HE MPEBBIIIACT
5-10™ r/cM? MakCUMANTBHOM YAEIBbHON MacChl JIETKO KOHACHCUPYIOIIMUXCS BEIIECTB.

MHUKpOIyroBoe OKCHIMPOBAHKE BCE MIMPE U MIUPE MCIIOIb3YECTCSA B PA3IHIHBIX
OTpaciIsIX TMPOMBIIIIEHHOCTH, HO B PAaKETHO-KOCMHYECKOH OTpaciv MpaKTHYECKH HE
MPUMEHSIETCS] BBUY CIIEIM(DUIECKUX yCIOBHH pabOThl MaTepHaIoB B KOCMHYECKOM
MPOCTPAHCTBE M HEJOCTaTKe 3HAHWI O MOBEJIECHUN KOMIIO3UTHBIX MaTepUalioB, MOJY-
YeHHBIX ¢ ucronb3oBanneM MJIO, pu pabote B ycrnoBusx kocMmoca. [Toatomy nsyde-
HHUE BIMSHUS YCIIOBHM OTKPBITOIO KOCMOCa Ha jAeTanu y310B KA, mpu M3roToBIEHUH
KOTOpbIX ucroib3yercss MJIO, a Taxke u3ydeHue cBoiictB MJO-TOKpHITHI, TONE3-
HBIX I PaKeTHO-KOCMHUYECKOH OTpaciH, SBISAIOTCS aKTyaJbHOH 3amgaueil, perieHne
KOTOPOI MO3BOJIMUT H0OMBATHCS TPEOYEMBIX IapaMeTpoB pabOTHl Y37I0B KOCMUYECKHUX
anmapaTtoB 0Ooiee TEXHOJOTHYHBIM CIIOCOOOM HIJIM C MEHbIIeH KOHCTPYKTUBHOU
CJIO’KHOCTBIO.

APXUTEKTYPA OPBUTAJIBHBIX TPYIIIIMPOBOK KOCMHNYECKHUX
AIIITAPATOB ITPU UX OBCJIIYKUBAHUU HA OPBUTAX
H.T". Ilannukun, A.B. T'onoBko, A.H. Mansuenko

Hapsiny ¢ co3naHneM KOCMHYECKHX KOMILIEKCOB (CEPBEPOB) AJSI PEIICHHSA 3a-
Jad obcimyxnBaHUs KocMudecknx ammapatos (KA) Ha opOuTax HeManoBa)kKHOE 3HAYE-
HHE IMeeT HeoOXoauMOocCTh puaanust KA u ux rpynmupoBKaM CBOMCTB 00CTyKHuBae-
MOCTH. 3HAUHUTENBHYIO POJIb IPH 3TOM HIPaeT apXUTEKTypa IMOCTPOSHHS OpOUTaIb-
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HeIX TpynmupoBok (OI') meneBbix KA, mo3Bossiomias B MOJMHONW Mepe peaan3oBaTh
MIPEUMYIIECTBa OPOUTATEHOTO OOCITYKHUBAHMSI.

B cooTBeTcTBHE ¢ KpUTEpHEM SKOHOMHYECKOHW 3P dekTHBHOCTH Ienecoodpas-
HO MHOTOKpPAaTHOE HCIIOJIb30BaHHE 00OPYMOBAHUS CEPBEPOB AN MOCIEAOBATEIEHOTO
00cITy’)KMBaHUSI COBOKYITHOCTH OOBEKTOB, YTO C YIETOM OCOOEHHOCTEH OpOHUTAIBEHOTO
JIBIDKEHUS BBIZIBUI'aeT TPEOOBaHKE M0 Pa3MELICHUIO TaKUX OOBEKTOB MPAKTUYECKH Ha
OJTHO¥ opOuTE (B OJTHOM KIJIACTEPE).

Vike B HacTosiIIee BpeMst BBLIEISIOTCS KiacTepsl KA Ha reoctaiiioHapHOH op-
OuTe, BBHICOKMX KPYTOBBIX M BBICOKODJUTMUNTHYECKHX opOurax. C yuyeToM He3HauH-
TEJILHBIX MOTEPH B 3P PEKTHBHOCTH pEIICHHUS [ETEBBIX 3324 MOXKET OBITh MPUBEAECHO
K KJIACTEpHOMY OpOHMTaIbHOMY NOCTpOoeHHI0 KA Ha CONHEYHO-CHHXPOHHBIX OpOuTax,
HHU3KUX KPYTOBBIX OpOHMTaX, MEPEXOAHBIX HA T'€OCHHXPOHHBIC OPOHMTBHI U OTJIETHBIX
TPAaeKTOPHUSX, a TAKIKE B TOUKAX JIMOPALIUHL.

bnaronpusiTHele yCnOBHSA IS peanM3alii  OpOMTAIbHOTO OOCITy>KHBaHUS
MIPEOCTAaBIISIET TEPEeXo] K HMHTETPHPOBAHHOM ApXUTEKTYpe, KOTOpas peaau3yercs
KOMIUIEKCHPOBAaHHEM Pa3HOPOAHOH IIEJIEBOH anmaparypsl Ha 6opTy oxHoro KA u BbI-
0OpOM OrpaHUUEHHOTO KOJIMYECTBA UCTIONb3YEMbIX OPOHT.

Vicnonp30BaHue B KaueCTBE OCHOBHOTO IOKa3aTessl CyMMapHOW Macchl, cTap-
Tywouied ¢ 3eMiid, 1 HeoOXOUMOM JUT OAJIep)KaHHUsI pab0oTOCIIOCOOHOCTH KOHKpET-
HOTO KJacTepa B TE€YEHHE 3aJaHHOTO JUINTEIFHOIO BPEMEHHOTO HMHTepBana AJs U3-
BECTHOW MOJENM Pa3BUTHs KilacTepa IO3BOJSET BHIOpaTh Hanbonee >ddekTHBHbIC
cXeMbl OOCITyKHMBaHHsI, NPOCKTHBIE MapaMeTphl cepBepa, a TakxkKe LenecoodpazHoe
BpeMs, K KOTOPOMY JIOJKHA OBITh CO3[JaHa CHCTEMa 0OCITyKUBAHHUSI KOHKPETHOTO Kia-
cTepa.

ITpoBeneHHbIe OIEHKM OOIIMX 3aTpaT Ha Pa3BUTHE W HOAJEP)KAHHE POCCHI-
ckoit OI' mocinie 2015 r. 11t Moenu, npeaycMaTpuBarolie cMeny nokosienuii KA B
2020 u 2030 TT., IOKa3aJH, YTO TPH BBEICHUU OOCTYXHBAHUS KIACTCPHBIX apXHUTEK-
Typ 3arpatsl Ha OI' k 2040 1. MoryT OBITH CHWDKEHBI IpuMepHO Ha 20-25%, a mpu
nepexojie K HHTETPUPOBAHHON apXUTEKTYpe ITO CHIDKEHHE MOXKET COCTaBUTH 10 40%.
ITpu 3TOM OCHOBHAsI YacTh CHMKEHUs 00eCIeYrBaeTCsl OpraHu3alneil 00CIy)KUBaHUs
KA reocHHXpOHHOTO KacTepa.

AHAJIN3 TEXHOJIOTU CTPOUTEJILCTBA
KOHCTPYKIUMN JYHHBIX CTAHIIUM
A.B. barpos, .M. Hectepun, K.M. IInuxanze, B.K. Cricoes,
A.K. Cricoes, A Jl. IOqun

B nacrosmee BpeMss MHOTMMHU HaIlOHAJIbHBIMH KOCMUYECKHMHU areHTCTBAMU
CIIIA, Esponsl, AAnonun, Kuras, Munun nnanupyercss co3gaHue JTyHHBIX HCCIEI0Ba-
TENBbCKHUX JTONTOBPEMEHHBIX cTaHIuil Ha Jlyne. IloaToMy akTyaidbHBIM SBISETCA aHA-
T3 BO3MOJKHBIX METOJIOB CTPOMTENIbCTBA KOHCTPYKIUI PA3IMYHBIX COOPYKEHUH Ha
Jlyne m, B mepByi0 ouepens, pPelIeHHWE BOIPOca IONyYEHHs CTPOMMaTepHalioB Ha
Jlyne.
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IIpoexTnpoBaHue JIyHHBIX KOHCTPYKIMH JOJDKHO BECTHUCH C y4EeTOM (DHU3UKO-
TeXHHYECKHX yclIoBuil Ha JIyHe (BakyyM, mepemajn Temmeparyp B Goxee dem 200°C,
HaJIMYKME PaJualioHHOTO BO3ICHCTBUS, BO3ICHCTBHE MUKPOMETEOPUTOB) 1, KOHEUHO,
MaJIONCCIIEJOBAaHHOE ABM)KEHIE MEIKOANCIIEPCHON IBIIN B IPUIIOBEPXHOCTHOM CIIO€
JlyHsL.

CoopyKeHHE CIOXHBIX KOHCTPYKUMH Ha JlyHe orpaHuueHO MarepualibHO-
TEXHHYECKUMH U DHEPreTHYECKUMH PECypcaMu, KOTOPbIE MOXKHO JOCTaBISITH C 3eM-
mu. [ToaToMy, HCIONB30BaHNE MPUPOAHBIX MarepuaynoB JIyHbI B CTPOUTENBCTBE KOH-
CTPYKLHH JIYHHBIX COOPY)KEHHH SIBIISICTCS] 0053aTEIIBHBIM YCIIOBUEM THX MPOEKTOB.

B xoMmmiekce MH)XEHEPHBIX 337124, KOTOPBIE MPH MOJrOTOBKE K CTPOUTEIBCTBY
KOHCTpYKLM# 6a3bl Ha JlyHe HEOOX0IMMO PELINTS elle Ha 3emiie:

— BBIOOP OCHOBHBIX NMPOEKTHBIX PEIICHUH MO COOPYXECHUIO KOHCTPYKIMH 0a3bl
Ha JlyHe, yauTsIBas penbed;

— pa3paboTKa TEXHOJOTHH HM3TOTOBJICHHS CTPOUTENBHBIX OJIOKOB M3 JIyHHOTO
Mmarepuana.

MHoTOUNCIeHHBIE TIPEUIOKEHNS 110 CO3JJaHNI0 KOHCTPYKIMI Ha JIyHe MOXKHO
CTPYKTYPHUPOBaTh CIEIYIOLIIM 00pa3oM:

— CO3aHHE HaJlyBHBIX KOHCTPYKLU;

— CO3/1aHHE HACBHIIHBIX KOHCTPYKLUI B BHAE «MELIKOB)» C PEroJuToM (Impen-
noxenue O.C. IlpirankoBa, cM. B c0. «K.O. I1101KOBCKHI M MHHOBAIIMOHHOE Pa3BU-
THe kocMoHaBTHKH. Matepuansl XLVIII Hayuneix utenunit mamaru K.O. Iluonkos-
ckoroy. Kanyra, 2013. C. 267-268);

— CHHTE3 CTPOUTENBHBIX U3/ENUI U3 PErojnTa METOJ0M TEXHOJIOTHH caMopac-
IpocTpaHsIonerocst Beicokoremneparypsoro cuaresa (CBC);

— cO37aHNe KOHCTPYKIMH METOAoM MoOmnpHOro 3D-npuHTEpa ¢ COMTHEYHBIM
HarpeBareseM, B KOTOPBIX HCIONIB3YeTCsl TyHHAs MbIIb (PETOJINT);

— BBIOOPOYHOE JIA3EpHOE CIICKaHue.

KoneuHo, BO3MOXHO COYETaHHE STHX TEXHOJIOTHH.

IlepBoe momo6HOE 37MaHKE ITAHUPYETCS BO3BECTH HA IOXKHOM Tomoce JIyHBI,
Belb TaM HUKOTrAa He 3axoauT CoJHIE U He OBIBACT Pe3KHUX MepernagoB TeMIepaTyp B
TEUeHHE JIYHHBIX CYTOK.

IToxpo6HO cxema TeXHOIOTHYECKOH HEMOYKH JIyHHOTO CTPOUTEIHCTBA COCTOUT
B CIIEJIYIOIIEM:

— BBIOOP MECTa PACIIOJIOKEHUS CTAHIINH B CKJIJIKE penbeda U pacroioxKeHne B
Hell MocajJj0uYHON CTaHIUH;

— pa3BEpTHIBaHUE HAyBHOW KOHCTPYKIUH C TIOCIIEIYIONINM €€ OTBEPXKICHUEM,
T.€. CO371aHHEM CUJIOBOI apOYHOI KOHCTPYKINH, OIIPEAEIIAIONel 00IMK CTaHIINY;

— JlaJiee 3achlllka HaJyBHOH KOHCTPYKIMH PErOJIMTOM C IOMOIIbIO MJIM Camo-
XOIHOT'O yCTpOWcTBa, WM 3D-npuHTEpa C CONHEYHBIM HarpeBarelieM, paclookKeH-
HOM Ha CaMOXOIHOM YCTPOHCTBE, T.€. IOCTPOCHHUE 3aIUTHOTO CIOS;

— UCTIONIb30BaHNE <JICTAIOMICH» IBUIM: TaK KaK CYUTAETCS, YTO 3Ta IBUIb
Ha3JIeKTPHU30BaHa, TO MOKHO PACIIOJIOKUTH BOKPYT CTAHIIUN TOHKYIO METAJIMYECKYIO
CEeTKY M, IT0JIaB Ha He€ DJIEKTPUIECKHU OTEHIIHAN, COOMPATh 3Ty IBIIb, ITOTy4ast CJION
3aIIUTHOTO SKPaHa;
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— MOCJIEHNH 3Tal, KOTOPBIH elle Halo pa3paboTaTh, — CBS3BIBAHUE COOpaH-
HON TIBUTH B IUIOTHBIE CYOCTAaHIMU AN MOJTYYEHHS TBEPAOTO MOKPBITHSA OOOIOUKH
cTaHIH (BO3MOXKHBIN BapuaHT — ucnoib3oBanue CBC-TexHomorui).

KoneuHo, mpencraBieHHbIe B JaHHOM 0030pe Hanbojee MHTEPECHBIC U SIPKUE
TEXHOJIOTUH U1 OYAyIIEro CTPOUTENBCTBA KOHCTPYKIHH coopyxeHni Ha JIyHe He
WCUYEPIBIBAIOT BCETO CIIEKTPA BO3MOXKHBIX CTPOUTEIBHBIX TEXHOJIOTMH, OJHAKO, OHU
MPEAIOoJaraloT yYUTHIBATh SYHEPIeTHYECKUE OTPaHUYCHUS JIIOOOTO CTPOUTENHCTBA Ha
Jlyne. IlosTomMy mpenmosiaraeTcsi HCIHOJIB30BAaTh €CTECTBEHHBIH penbed JIyHBI U co-
3/1aBaTh CTPOUTENIbHBIE KOHCTPYKIUH C MCIIOJIb30BaHUEM JIYHHBIX MaTepHalIoOB U COJI-
HeuyHoit sHepruu wi CBC-nporieccoB ¢ MUHUMaIBHBIM PacXo/I0M 3JIEKTPOIHEPTHH.

K BOITPOCY HOPMHUPOBAHUSA YIJIOBBIX KO®OPUIIMEHTOB
JYYUCTOI'O TENIOOBMEHA KOCMHUYECKHUX AIIIIAPATOB
J.K. Bunokypos

Bomnpoc omnpeneneHns TEIIOBOTO PeKUMa SBISCTCS BaXKHBIM TIPH MPOSKTHPO-
BaHuu kocmudeckoro anmnapata (KA). IIpu sTom Ha BHeaTMOCcepHOM ydacTke mojéra
OJIHUM M3 ONPEACISIIOIUX (PAKTOPOB SIBISACTCS JYYHCTHIA TEINIOOOMEH, KOTOPHIHA B
OoNBIIMHCTBE ciaydaeB Juisl AU (GY3HOrO NPUOIIIKEHUsST XapakTepa OTPaKEHHUS U U3-
JIy4eHHs OKPBITHH peraercsl MoCPEICTBOM OIPEAEICHHs YrIIOBBIX KOI(QQHUIMEHTOB
n3inydeHus (y.K.) ¢ ya€ToM BO3MOKHOTO SKPaHUPOBAHHS dJIEMEHTaMH KOHCTPYKLIUH.

J1nst 3aMKHYTOW CHCTEMBI TeJl (CUCTEMY BCErJia MOJKHO 3aMKHYTh J00aBIEHHEM
KOCMOCa) CyMMa y.K. IS KaXKI0# MOBEPXHOCTH JOJDKHA CTPOTO PABHATHCS CIUHHIIE,
T.e. TOJDKEH cobOmomatees npuHmm 3aMkHyToCcTH (I13). [ToMrMmo 3TOTO IS Kaskmon
mapbl MOBEPXHOCTEH LI y.K. JOJDKEH coOMroaaThes npuHInn B3anMmHoct (I11B).

B coBpeMeHHBIX mporpamMmax y.K. MeXAy 3JeMeHTaMu moBepxHocTH KA pac-
CUYHTBIBAIOTCS YUCICHHBIME METOJAMH, CPEIU KOTOPBIX MOKHO OTMETHThH YHCICHHOE
HHTETPUPOBAHKE IO TUIOMAIAM WM IO KOHTypaMm, a Takxke Mmerox Monre-Kapio.
He3aBucuMo 0T HCIONB3yEeMbIX METOJIOB MPH Pa3eIbHOM pacuéTe MpsiMoro U obpat-
HOTO Y.K., KaKk mpaBujio, He coOmogaetcs [IB, XoTa MOXKHO TOOUTHCS COOIIOACHUS
I13. TIpu ogHOBpEeMEHHOM pacuére, HAa00OPOT, Kak mnpaBuio, [IB cobmomaetcs, HO He
BeimounHsAeTcs I13. Kak cnencTBue, o OKOHYaHUM PacyéToOB B HEKOTOPBIX MPOrpamMM-
HBIX MMPOAYKTaxX MPOU3BOJAATCA HOIMOJTHUTECILHBIC HeﬁCTBHﬂ 0 HOPMHPOBAHUIO MOJTY-
YeHHBIX 3HAYCHHUH Y.K.

Cremyer OTMETHTB, 9TO PACYET JIYIUCTOTO TEIIIO0OMEHA TPACCUPOBKON JTydeH,
MUHYSI pacuéT y.K., CTPOro TOBOpsI, HE o0ecneynBaeT coOoeHue 000X IIPHHIUIIOB,
OJIHAKO TPOKOHTPOJIMPOBATH ITOJIyYAIOUINECS OTKJIOHEHHMS 10 pe3ysbTaTaM TpacCH-
POBKH HE TIPEJCTaBIISICTCS] BO3MOXHBIM.

Hapymenue I13 5KkBUBaIeHTHO TOMY, YTO CHCTEMa IIOJy4YaeT JOMOJHUTEIHHO
MIPUTOK JTUOO CTOK TEIJIa, YTO MPUBOJHUT K OIINOKAaM, TOPOH CYIIECTBEHHBIM (B JIECST-
KM I'pagycoB) B 3HaueHUsAX Temmeparyp. Cobmoaenue 113 ocobo BaxkHO mpu pacuérax
TEIUIOBBIX PEXUMOB B HETepMETHYHBIX OTcekax KA, mperncraBisromux coOoif 3a-
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MKHYyTbIe mojocTu. Pesynbrar Hapymenus 113 nerko oOHapyXuTh, OITOMY IS €TO
YCTpaHEHUs 3a4aCTyl0 CyMMY y.K. IPUBOJAT K €IUHHILE, Hapyas npu >toM I1B.

Hapymenue I1B MokeT MpUBOAUTE K OIMIMOKAM B ONPEACIICHUH TIOJIs TeMIIepa-
Typ. Hanpumep, pu OTCYTCTBHM MCTOYHHKOB MIIM CTOKOB TE€IUIA B PABHOBECHOM CH-
CTeMe PacYETHBIE TEMIIEPATYPBI IOBEPXHOCTEH MOTYT pa3IH4aThCs.

Hapymenue I13 sBnserca HapylieHHeM 3aKOHA COXpaHEHMs DHEPTUH, a Hapy-
menue [1B ¢axTryecku sBisieTcss HapylIEeHHEM BTOPOro Hadayia TePMOAMHAMHKH, O
koTopoM K.O. I{uonxoBckuit roBopui B Hayane XX CTONETHS.

IIpennaraercss pemaTs 3ajady HOPMHUPOBAHHSA y.K. UTEPALUOHHBIM METOMOM,
KOTOPBIN C 3aJaHHOW pacuéTHONW TOYHOCTBIO obecneunBaeT cooOmonenue [13 npuse-
JICHUEM CyMMBI y.K. K €IMHHIIE OJHOBPEMEHHO ¢ cobutonenueM [1B cummerpuzanmeit
y.K.

IIpemnoskeHsl arOPUTMBI IPUBEACHUS CyMMBI Y.K. K €JMHHUIIE, B TOM YHUCIE C
y9ETOM BO3MOXKHOW TOTEPH YHEPTHUU H3-3a DKpaHUPOBaHUS Hepaboueil cTOpoHOH Imo-
BEPXHOCTH (IIPM HCIIOJIB30BAaHWM OJHOCTOPOHHMX MoBepxHocTeil). «lloTepsHHyro»
SHEPTHIO MIPeAsaraeTcsi J0OaBIATh K KOCMOCY, K HCXOJHOM MOBEPXHOCTH, MO0 paB-
HOMEPHO paclpelelATh [0 IPyIIE IOBEPXHOCTEN UM 110 BCEH MOJEIIN.

IIpennoxeHsl anropuTMbl CUMMETPU3ALMY, B OCHOBY KOTOPBIX I1OJIOXKEHBI pa3-
JIMYHBIE KPUTEPHUU: YCPETHEHHUE IUIOMIaAeH B3anMOOOIydYeHHOCTH; U3MEHEHUE 3Have-
HUH y.K. IPONIOPLIMOHAIBHO IOTPELIHOCTAM pacu€ra; yCpeJHEHUE C BECAMHU, PABHBIMHU
3HAYEHUSAM Y.K.

[Tpu BBIOOpPE METOMOB HEOOXOMUMO YYHUTBHIBATh MPHMEHSEMBIC aJITOPUTMBI
pacuéTa M KOHKDETHBIE CBOWCTBA PACYETHOW MOJEIH, B TOM YHCIE, XapaKTEpHBIE
TEMIIEepaTyphl IOBEPXHOCTEH U BETHYMHBI TEIUIOBBIX MOTOKOB.

O BBIBOPE PALIMOHAJIBHBIX ITYTEA AU THI OKPYKAIOIIEN
CPEABI ITPU MTPOEKTUPOBAHUN I/I3I[E.JII/II71
PAKETHO-KOCMUUYECKOUW TEXHUKHA
A. B. Oxurosa

AHanu3 mepcrneKkTuB pakeTHo-kocMudeckoir nestenbHoctH (PK/[) B Poccum
MOKA3bIBACT, YTO aKTYaJIbHOCTh MPOOIEeMBl 00ecrieueH s IKOJIOTHIECKO Ge30macHo-
ctu (3b) coxpansercs ans PK]I Poccun B 1iesiom, B T.4. Ha KocMoapoMax balikoHyp,
[Tnecenk, myckoBoii 6a3e SICHBIN, TOCKONBKY B TEUEHHUE, IO KpaiHed Mepe, OnrnKaii-
mux 10 ner tam OyAyT MPOAOIDKATH SKCIUTyaTHpoBaThCst pakersi-Hocutenu (PH) n
pasronnsie 6sioku (PB), 3anpaBinsieMble BBICOKOTOKCHYHBIMU KOMIIOHEHTaMHU PaKeTHO-
ro torumBa (KPT) — HecummerpuunbiM tumermiaruapasuaom (HMI) u Terpaokcn-
oM azota (AT) (B T.u. PH na 6a3e MBP «/Inenpy, «Pokxor», «Ctpenay). Ha HoBoM
kocMozpoMe «BocTouHBI» Takke MIaHupyeTcs ucnoab3oBanue Pb tuna «®perar» u
«Bonray na xommonenTax Torumea HIIMI™ u AT. I'mapa3uHOBBIE TOPIOYNE B a30THEIC
OKHCITIUTEIHN HCIIONB3YIOTCS TaKXKe B JIBUTATENBbHBIX YCTAHOBKaX psAda KOCMHYECKHX
anmapatoB (KA).
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IIpu xaxxnom mycke PH Hekoropoe xonmuectBo Tokcuunbix KPT moser nomna-
nath B okpyxkatomryto cperny (OC) npu 3ampaske PH, Pb u KA, B mouBy u B atMocde-
py — TIpH NaJeHuH OTpaboTaBIIKX cTyneHei PH, B KOTOPBIX OCTAIOTCS HEM3PACXOI0-
BaHHBIC TApAaHTHHHBIEC 3aI1achl, OCTATKN He3a00pa, 3aJIMBKa JBUTATENs, JOJII KOTOPHIX
nocturaet 3—5% ot cymmapHoi 3anpaBkn KPT. HeBeipaboTaHHBIE OCTAaTKH TOILIHBA
pacbUIIIOTCS B aTMOcdepe B Cliydae pa3pyLIeHHs CTYHEHH WM IPOJIMBAIOTCS B MECTAX
najgenus cryneHeil. [logoOGHble mporiecchl, HO Oonee MacuTaOHbBIE, MPOUCXOIIT TPH
aBapuiiHbIX Imyckax PH.

Kocmuueckast TexHHKa BO3AEHCTBYET IMIPAaKTUUECKU Ha Bce KOMMOHEHTsl OC —
OT MOBEPXHOCTH 3eMJIH JI0 BEpXHEi arMoc(epsl U OKOJI03EMHOT0 KOCMUYECKOTr0 Mpo-
cTpancTBa. Pa3HO0Opa3Hb! BUIBI BO3AECHCTBUI (XUMHYECKUE, MEXaHUUECKHE, aKyCTH-
YECKHE, NICKTPOMArHUTHBIE, CEHICMUYECKHE U JIp.) M BBI3BIBAEMbIE MMM IIPOLIECCHI B
pasmmaabIx KoMmoHeHTax OC, a Tarke IMOCIEeACTBUS ATHX BozzieicTBuil. Ilpn sTom
PK]I oxazeiBaer Ha OC Kak crieruduyeckoe BO3AeHCTBIE, 00YCIOBICHHOE XapaKTep-
HEIMHA ocobeHHOcTsME m3ennid PKT u 0O0bekTOB HazeMHOW KOCMHYECKOW WH(ppa-
crpyktypsl (HKI), Tak 1 HEcnenuduieckoe, CXOAHOE C O0IIETIPOMBIIITICHHBIM.

Cneunduyeckoe BozzaeiictBue PKT na OC 3akirouyaercss B XMMHUYECKOM 3a-
IPA3HEHUH NPUPOAHBIX cpell BBICOKOTOKCHYHBIMU KPT, B MexaHH4YecKOM 3arpsizHe-
HHUH OOIIMPHBIX TEPPUTOPHUN PalOHOB MaJieHUs OTICILIONIMXCS YacTeil GpparMeHTaMu
orpaboTaBuMX cryneHeid PH u ronoBHbeIX oOTekarene, B JIOKAILHOM pPa3pyIICHUU
030Ha 1o Tpaektopuu noséta PH ¢ o0pasoBaHneM Tak Ha3bIBAEMBIX «O30HOBBIX JBIPY,
a TaKke B AJIEKTPOMAarHUTHOM JIOKaJbHOM BozneictBuu CBY u YBY-usnyuenuii B
paiioHaxX pa3sMeIIeHHs PaJlHOTEXHWYECKUX CHCTEM KOMaHIHO-M3MEPUTEIbHBIX IMyHK-
TOB Ha KOCMOJIpOMax M II0 TpaccaM ItyckoB. Hecmeruduueckoe BoszaelcTBre 3akiio-
JaeTcsd B XMMHUYECKOM 3arps3HCHHH TT0YBBI YIIIEBOJOPOAAMH, B TOM YHcie He(PTenpo-
JyKTaM{ ¥ yTJIEBOAOPOIHBIMU TOPIOYMMH, uctionb3dyembiMu B PKT, xumuueckom 3a-
TPSI3HEHUH aTMOC(Ephl Ta30BBIMH BBIOPOCAMH, XapaKTEPHBIMH ISl 0OBEKTOB TETJIO- U
SHEProCHAOKEHHMS, TPAHCIIOPTA, NMPEANPHUATHI OBITOBOTO 0OCTY)KUBaHHUS, CTPOUTEIb-
HOW WMHAYCTPUH, MECTHOH IMPOMBIIIICHHOCTH, & TaKXKe B Pa3pyIICHUH HPUPOIHBIX
nanaadToB (BeIpyOKa JECOB, CHATHE BEPXHEIO CJIOS MOYBHI M T.1.), OCOOCHHO HpPH
CTPOUTEJBCTBE KOCMOJIPOMA U Pa3BUTHU Ha3eMHOHW MH(PACTPYKTYpHI, U B 3arpsi3He-
HHUH BOJHBIX 00BEKTOB OBITOBBIMH CTOKaMHU.

Heobxonumocts pemenus npobiem obecnieuenus Db PKJ] onpenenena nensm
PSIOM POCCHICKNX 3aKOHOJIATENbHBIX M HOPMAaTUBHO-TIPABOBBIX aKTOB, B TOM YHCIIE
«OCHOBaMH TOCYIapCTBEHHOH MOJUTHKY B 00J1aCTH 9KOJIOrHYecKoro pa3Butus PO Ha
nepuox 1o 2030 r.», yrepxkaeHHbIMU [Ipesunentom PO 12 anpens 2012 r., u «Ilna-
HOM JelcTBUH mo peanmu3anuu OCHOB TOCYAAPCTBEHHON IMOJIUTHKM...», YTBEPKIECH-
HBIM pacrniopsbkenueM IIpasurensctBa PO ot 18 nexadpst 2012 r. Ne 2423p.

OTO0 TpenonpeaenseT HeoOXOAUMOCTb CO3AaHUS M BHenpeHHs 3(PdeKTHBHBIX
METOJIOB, TEXHOJIOTHH M TEXHHYECKUX cpencTB 3amuThl OC, mpyu NpOEKTHPOBAHUH U
skcruryataruu PH u 06sexToB HKI. Ocoboe 3HaueHme 310 mprnoOpeTaeT mpu CTpOH-
TEIbCTBE HOBOT'O KOCMOApOMa «BOCTOUHBII.

B cBsi3u ¢ BbIIECKa3aHHBIM MPEJIOKEH CTIOCO0 (hopMaIu3aIy 3a1a4u BEIOO-
pa palMOHAIBHBIX MyTEH 3aIIUTHI OKPYXKAIOMIEH Cpeabl Ha PAHHUX CTAIHAX CO3IaHUIL
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PH u o6wexroB HKU, Brirouaroniuii OnMcaHre MaTeMaTHYECKOM MOJEIN OOBEKTa
HKMU B Buae cucteMbl anreOpandecKux YpaBHEHHH, 3alaHie CUCTEMbI OTPAaHUICHUH U
pa3paboTKy KpuTepHaabHOW 0a3bl OIEHKH KadecTBa BHIOOpA (CTEIEHHW ONMTHUMAIIBHO-
CTH) ITyTeH pemIeHni MPUKIIAAHBIX 3a1a9 00ecnedeHHs 3alIUIIeHHOCTH OKpY Karommei
cpenbl B palioHax skcrutyatauuu uznenuid PKT.

MPOBJIEMA MOBBIIIEHUSA TOYHOCTHU PACUYETA BJAUSAHUSA
NOIJIOMEHHBIX 103 MOHU3UPYIOUIETO U3JTYUEHUS
HA BOPTOBOE OBOPYIOBAHUE KOCMHUYECKOI'O ATIITAPATA
I1.C. YeprukoB

B mepuox monéra opburanpHbie KocMudeckue ammapatsl (KA) momseprarores
pa3pymarIeMy BO3ICHCTBHIO (PaKTOPOB KOCMUYECKOTO MPOCTPAHCTBA, B TOM YHUCIIE
HOHW3UPYIOMNX H3TyYCHHUH: IPOTOHOB M AJIEKTPOHOB PaIUAIIMOHHEIX MOSCOB 3eMITH
(PII3), mpoToHOB 1 TKENBIX 3apsoKeHHBIX dacThll (T3Y) comHEUHBIX W TaJaKTHYe-
ckux kocmmdeckux srydeit (CKJI u I'KJI, cooTBeTCTBEHHO).

Bo3znelicTBre KOCMHUECKON pagualiid Ha MaTepUaNbl U JIEMEHThI 000py/I0-
BaHUs KA sBngercss oqHON U3 IMIaBHBIX NMPUYUH YXYALICHUS UX SKCILTyaTallHOHHBIX
XapaKkTepUCTUK M (YHKIHOHAIBHBIX OTKa30B. KoJIMYeCTBEHHONH Mepoil OCHOBHOI'O
KJlacca PagualliOHHBIX BO3ACHCTBHIA, MPEACTABIIONINX COO0H MOCTENCHHYIO Aerpa-
JIAlMI0 CBOWCTB HCIIOJIB3YEMBIX B 000pYJOBaHMM M NPUOOpax MaTEpPHANIOB, SIBISIETCS
BEJINYMHA MOTJIOMEHHON JJO3bI.

Hakomnnenne omnpeneneHHON BETHMYUHBI MOTIOMIEHHONW TO3BI (paauallMOHHAS
crotikocts (PC) mimn mpenenbHO TOMyCcTHMAs 1032) B MaTepHaie IeTeKTOpa IPUBOIUT
K KaTacTpo(uIeckoMy U3MEHEHHIO eTr0 CBOMCTB M K OTKa3y B pabore. Bemmunna PC
OTIpeNIeNSIeTCs M0 Pe3yIbTaTaM Ha3eMHBIX PaJUAallMOHHBIX HCIBITAHUN MCCIICITyEeMOTO
00BEKTA.

Juis obecriedeHus Ha/le)KHOM pabOTHI B KOCMOCE CITy>)KeOHOH M HaydyHOH amma-
paTypsl, Pa3ITHUHBIX KOHCTPYKIMN M HCIOIB3yEMBIX MATEPHUAJIOB YPE3BBIYAHHO BaXKHO
emeé Ha cTaguy nmpoekTupoBanus KA mpeackasats pagdaliMOHHYIO ONTACHOCTb, B 4acT-
HOCTH, KOPPEKTHO PAaCCUMTATh JOKAJbHBIC MOIVIONIEHHBIE 03I, MOJIYYEHHBIE B Me-
cTax pacmoyioxkeHuss 6opToBoro obopymoBanus u yctpoictB KA. B cBoro ouepens,
9TH JaHHBIE HEOOXOIMMBI JUISI aHAN3a PAAUAIlHOHHON CTOMKOCTH anmnapaTypebl.

Crermamuctamu OTYIT «HITO mm. C.A. JlaBoukuHa» ObLIa IPOBENICHA pa3pa-
00TKa METOJUKH, 00CCIICINBAOIIECH OTIePATUBHBIA PACUET JIOKATBHBIX TOTJIOMCHHBIX
no3 (JITIJ]) moHW3MpYIOIMEro H3Iy4YeHUss ¢ TpeOyeMoi TOYHOCTBIO B OOpPTOBBIX
YCTPOICTBAaxX € HUCIOJIb30BaHHEM TpexmepHoH mojenu KA u HCXOAHBIX NaHHBIX MO
paaualoHHOW 00CTaHOBKE Ha Tpacce ero mosera. JTa 3ajada JOCTHraeTcs IyTéM
000cHOBaHHUS BEIOOpA OCHOBHBIX (DPM3MUYECKHUX MOJETEH M 3TAaloB METOAMKH, (hopMu-
poBaHus 3((EKTUBHBIX aNTOPUTMOB W CO3JaHHSA MPOTPAMMHO-MATEMaTHUIECKOTO
o0ecrieyeHns, TO3BOJIAIOUIETO OTOOpakaThb pPe3yJbTAaThl PACYETOB HECKOJIBKUMHU
HaTJBIIHBIMU crtocobaMu. BasKHBIM yCIIOBHEM SBISIETCS Y4ET KaK BO3MOXKHOTO H3Me-
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HEHHs PaJraldOHHBIX YCIOBHH (QyHKIHOHHUpoBaHHA KA, Tak ¥ M3MEHEHHS KOMIIO-
HoBKH KA B Teuenue noséra.

Pa3paborannas Metonuka mo3BodisieT paccuutarh JIIIJ B Mectax pacmosoxe-
HUSL OOPTOBOM ammaparypsl U YCTPOUCTB, M, TEM CaMbIM, OIICHUTh HEOOXOIUMYIO pa-
IUAIIMOHHYIO CTOHKOCTH O0pTOBOI ammapatypsl KA emeé Ha cTaguu MpoeKTHPOBAHNUS;
C TNOMOUIBI0O BO3MOYXHOCTH BU3YyaJIM3allMU PACHpe/eNIeHHs 3alluT BOKPYr IMpudopa
ONpENeNUTh KPUTHYHBIE C TOYKM 3pPEHUs BO3JEHCTBHA KOCMUYECKOM paguanuu
HarpasJIeHUs; BbIPabOTaTh PEKOMEHIALUK IO TOJIIWHE JOMOJHUTEIFHON paaualu-
OHHOM 3alUTHl MpUOOpa, U3MEHEHHIO ero MecrorojoxeHus Ha 6opty KA, Beibopy
TOJIIH CTEHOK KOpITyca MpHOOpa, pacIojoKEHHIO 3JEMEHTOB JJICKTPOHHOH KOMITO-
HEHTHOI 0a3bl BHYTpH KOpITyca.

MOJEPHU3ALIMSA TYPBOTEHEPATOPHOM COJTHEYHOM
JIEKTPOCTAHIIAN BOJIBIIION MOIITHOCTH JIUIs1 OPBUTAJIBHON
TPAHCIIOPTHO-3ATIPABOYHOM CTAHIIUA
H.E. TpetbsikoB

B noknane aHanu3upyloTcst OMIMOKK B NEPBOHAYAILHOM HPOEKTE TypOoreHe-
paropHoii conneuyHoit snekrpoctanuuu (TCOC) Gonpioit momHocTu (6osee 2000
kBT) s opOutansHON TpaHcnopTHO-3ampaBouHor ctaHuuu (OT3C) (cm. mokman I'.
A. IllernoBa u H. E. TpetbsikoBa Ha XXXV AkaeMUYECKUX YTSHHUSIX IO KOCMOHAaB-
Tuke, 2011 r.), a IMEHHO:

— B KauecTBe akkymyisitopa tema (AT) mcnone3yercst oObIYHBIN Oak, depes
KOTOPBIH MPOCTO MPOTEKAET KOHAEHCAT W3 KOHAEHCATOPa, B PE3YJIBTATE YEr0 MpPOWC-
XO/IUT HE TOJBKO TEINIOOOMEH, HO M MaccoOOMEH, 4TO 3HAYMTENFHO CHIDKAeT BO3-
MOXHOCTH HakoruieHust terna AT, nenmast ero BecbMa He3()(HEKTUBHBIM HAKOITUTEIEM
TeIIa;

— TemrepaTypa MpuéMHHUKa Terla He MOXET OBITh BBIIIE TEMIIEPATYpPhl TEILIO-
HOCHTEIS, TOCTaBIIAIONIET0 €My TEeIUIO, B TaHHOM CiIydae BOZBI M3 KOHJEHCaTopa C
TEMIIEpPaTypOi BCEro JIUIIb +26,8° C, 1. e. Hike TEMIIEPATYPBI YEJIOBEUECKOIO TENa, a
T. K. APYTOr0 UCTOYHHUKA TeIjIa y 3TOTro Oaka HeT, ero TeMieparypa OyneT Majio OTiau-
4aThCs OT TeMIIepaTyphl MOCTYHAIoONel B HEr0 BOJBI M3 KOHJIEHCATopa, T. €. Oyder
[IPaKTUYECKU paBHA +26,8° C, 1 1aHHBIHA GAK HE CMOKET BBITOIHATD ¢bynkuun AT;

— B K&)XXJIOM M3 IOCJIEJ0BATEIFHO BKIIOYEHHBIX HEProarperaToB MMeeTcs aK-
Kymyisitop mapa (All), KOHCTPYKIMSL KOTOPOTO HE OIpEJIeNieHa U He ONpEeeEH CIlo-
co0 ero MOJKIIOYEHUs] K dHeproarperary (IOCJIEIOBATEIFHO WM MapalIeNIbHO), a
TaKKe CrIoco0 HAKOIUIEHHS M PACXOJIOBAaHMS Mapa, T. €. IHEProOJIOK MPAaKTHYECKH HE
UMEET YCTPOWCTB, 3amacaloliuX map Aas paboThl B TEHEBOM YYacTKe TPAaeKTOPHUHU
OT3C.

Bwmecrto BeimeonmcanHoro AT mpemiaraiorcsi Ba OZMHAKOBBIX ITOCIIEHOBA-
TEIBHO COSAMHEHHBIX 0aKa MEHBIINX Pa3MepOB (IMaMETp U JJIMHA KaXKI0TO — 2 M) C
HEMPOTOYHOU BOJIOH, Uepe3 KOTOphIe Mo nepudepuitHoil cuctemMe TpyO (pacmoiokeH-
HBIX BOJIM3M IWIMHIPHYECKON 000J0ukM 0aka) depe3 Kaxablid O0ak MpoTeKaeT KOH-
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JIEHCAaT, a TI0 MIEHTPAIBHOM chucTeMe TpyO (PacroioKEHHBIX B IIPUOCEBON YacTH OaKa)
MpOTEKaeT BoAa u3 Harpesarens. O0a TEIUIOHOCHUTENSI HE CONPHUKACAIOTCS HEMOCPE-
CTBEHHO APYT C JPYrOM M C BOZOW 0aka, a TEII00OMEH HMPOMCXOIOHUT Yepe3 CTECHKH
MHOTOYHCJICHHBIX TPyO, WUMEIOMUX OOJNBIINE TOBEPXHOCTH, YTO CIIOCOOCTBYET €ro
BBICOKOM MHTEHCHUBHOCTH. /[Ba 0aka MOBBIMIAIOT XUBYYECTh CHCTEMBI U ITO3BOJIAIOT
3¢ peKTuBHEE HMCIIOIB30BaTh TEIJIO OT HarpeBaTels: map ¢ TEMIIepaTypoil mopsiuka
500° C mocTynaer cuauana B aanpHuii (0T KoHAeHCaTOpa) AT, OTIA8T TaM YacTh 3ama-
CEHHOTO TeIula, 3aTeM HampasisieTcss B OnmmkHUi (K koHAeHcartopy) AT, tam otnaér
ocraBiieecsi M30BITOYHOE TEIUIO M BO3BpAILACTCS B Harpemaresb. TakuM 00pa3om
MOXHO JIOOMTHCS, 4TO 32 40 MUH. «CBETJIOTO Y4acTKa OpOMTHD» BOJAA B JalbHEM Oake
OyneT HarpeBaTbCs 10 100° C, a B Gimxnem — g0 50° C. DTUM JOCTHraeTCs TaKKe
MCHBIINI TEMIEpaTypHBIH IMepernaj Ha KOHIAX ydacTKa TpyObl MEXAy KOHAEHCATO-
pom u AT. HarpeBaremsimu ciyxat 4 mapa®osio-IMUTHHIPHICCKUX KOHICHTPATOPA,
PAacION0XEHHBIX Ha CIIEIHANBHBIX (pepMax B IPOMEKYTKaX MEKAY cOOpPKaMH SHEPTO-
omoxoB TCOC (¢pukcupoBaHHO, KOJUIeKTOpaMHu K COIHITY) U OTIHYAIOMIUXCS OT KOH-
LIEHTPATOPOB COOPOK TEM, YTO MX KOJUIEKTOPHI coaepxkar He 3, a 4 TpyObl — 1o 2 Ha
KXyl cOOpKy: 2 TpyObl 00CIyKHBAIOT 2 3HEprodJoKa, paclolOKEHHBIX B COOpKe
BOJIM3M OJHOTO KOHI[A KOHLIEHTPATopa, M 2 — BOJIM3M JIPYyroro, a T. K. B KaXIOH
cOopke 1o 4 3HeprodII0Ka, Takas cxeMa OXBaThiBaeT Bce dHeproodmaoku TCOC.

AIl y sHepro6ioka OyneT oIuH — MHepea BXOA0M mapa u3 1-if TpyObl KOJIIeK-
Topa B 1-if sHeproarperar. /laBieHue napa Ha ero BbIXO/€ paBHO paboueMy JaBJICHUIO
TypOuHBI 1-ro 3HEproarperara, a Ha BXoJe — B 2 pa3a IpeBbILIAeT BHIXOJHOE. Y Mpo-
EKTHPOBIIMKOB OyJeT BEIOOpP: YBEIUUYUTD B 2 pa3a qaBieHue B 1-i TpyOe koiurekTopa
(mo 80 ara), 9TO MO3BONUT COXPAHHUTh BXOJHOE pabouee AaBieHHE Ha TypOuHE 1-rO
sHeproarperara (M TeM caMbIM — PadOunil peKUM BCEX IHEPTOarperaToB 3HEProoIIo-
Ka) WM OCTaBUTH ero npekHuM (40 ara), CHU3MB IpU 3TOM paboyee JaBlIeHUE B TYp-
6une 1-ro sHeproarperara 0 20 ara, 94TO BIIOJIHE JIOMYCTHMO, T. K. Y€ HECKOJIBKO
netr Ha HeckoMbkux TOC pabotatoT BHHTOBEIC TypOMHBI MomrHOCTRIO B 1000 kBT ¢
BXOJHEIM JaBlieHHEM B 14 ata.

BrlmenepeuncinenHsle IpeoOpa3oBaHus MO3BOIAT 3HEProodyoky 3a 40 MuH.
nexenust OT3C mo ocBenaeMoMy y4acTKy OpOUTHI CO3/aTh 3alac TeIUla U mapa Jyist
ero paboTel 0e3 MOCTYIUIEHHsI COJHEYHOIO TeIlla B TEYSHHE OTpPe3Ka BPEMEHH, Ipe-
BBILIAIOIIETO JUTUTEIBHOCTh TEHEBOTO ydacTKa OpOUTHI (PAKTHYECKH TaKOH e Mpo-
Tsox€HHOCTH). KpoMe Toro, anexrpudeckuit KI1J1 sneprobioka Bo3pactér mo 38—40%
(a, BO3MOXHO, 10 42%), a MomHOCTH TCOC (cCymMmMapHas MOIIHOCTE BeeX €€ 16 sHep-
ro0sokoB) Bo3pactét o 2800—3000 kBrT.
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MEPCIHHEKTHUBBI BKJIIOYEHHUSI MOBUJIBHOI'O POBOTA
B CUCTEMY BHEKOPABEJBHOM JEATEJBHOCTH POCCUMCKOI'O
CEIMEHTA MEXJIYHAPOJHONU KOCMUYECKOM CTAHIIUA
J1.B. Ba0GaiirieB

YHUKaIBHBIN XapaKTep, CII0KHOCTh M BaXKHOCTD 3aJ]ad, PEIIAEMBbIX B OTKPBITOM
KOCMOCe, SIBIWINCH MPUYMHON CO3JaHUsI KOMILIEKCa TEXHHYECKUX CPEACTB, cKadaH.-
pa, CPEACTB LUTI030BaHKS U TEXHOJIOTHU paboThl, 00bEIMHIEMBIX B CHCTEMY BHEKOpa-
6enbHOl pestensHocTH (BK]). K HacTosiieMy BpeMeHH OHA JIOCTHUIIIA ONIPEeIeHHO-
ro YpoBHs 3((QEKTUBHOCTU U B T€UYEHHE MOCIIEHUX JIET SKCIUTyaTauui MexxayHapoa-
Hol kocMudeckoit craniiuu (MKC) He npereprieBana kapIUHAJIbHBIX H3MEHEHUH.

OpHUM U3 BO3MOXKHBIX KaueCTBEHHBIX IIArOB B Pa3BUTHM MPAKTUKU IKCILIya-
TaIu OpOUTAIBHBIX CTaHINH B yactu BK]] sBiIsteTcs aBToMaTr3aus 1 poOOTH3AITH.
B Hacrosimee BpeMs B MHPE CYIIECTBYET U MPOEKTHUPYETCS OOJBIIOE KOJINIECTBO PO-
6otorexunueckux cucteM (PTC) kocmuueckoro HazHaueHus. [1o xapakrepucTukam u
¢yHKoHansHOMY HazHadeHHI0 PTC nenst Ha rpy30Bble TPAaHCIIOPTUPOBOYHBIC Ma-
HUITYJISITOPBl ¥ MOOWIIBHBIE TEXHOJIOTHUECKHE poboToTexHIueckne cuctemsl (MPTC),
OCHOBHBIM JICHCTBYIOIINM CyOBEKTOM KOTOPBIX SBJSIETCSI MOOMIIBHBINA poboT (MP).

[Ipu npoextupoBanuu U koHCTpyupoBaHuu MPTC momxHbI cobnoaTses cie-
JTYIOIIIE MTPUHITUIIBL:

— Ha/IO)KHOCTH BBITIOJIHEHHUS OIepalvii ¥ 0e30MacHOCTh IS dKHIaKka M CTaH-
LMY He TOJDKHBI CHU3UTHCS B pe3ynbTate BHeaApenust MPTC;

— HEOOXOJIMMO CTPEMHUTHCS K MOBBIIICHUIO 3((EKTUBHOCTH BBHIIIOJIHEHUS OTIe-
panuii ¥ yMEHBIICHUIO HOTPEOICHHS pecypcoB (BPEMEHH, HIIEKTPOIHEPTHHU, PacXol-
HBIX MaTepuaoB, yewnwii sxunaxka MKC).

Huns srmoyenus B cucremy BK/] MPTC na Poccuiickom cermente (PC) MKC
HEOOXOAMMO PEIIUTh CIIeTyIoNIHe 3a/[auu:

— onpeaenutb Mmecto MPTC B cucreme BK]/, T.e. npoBecTn ananus onepauui
BK/I, ux xiaccuduKanuio u onpeiesieHne BO3MOXHOCTEH MX BBITTOJHEHUS;

— omnpenenuts 001k MPTC 1 ero 0OCHOBHBIX XapaKTEPUCTHK;

— amantupoBath 111 MPTC unppacTpykTypy BHEIIHEH TOBEPXHOCTH, LIE€JIEBbIE
00BEKTBI, HTHCTPYMEHTBI U CPEJICTBA (PUKCALNY;

— ONPENENUTh KPUTEPUH «pa3lesIeHus] TPyda» MEXIy oIleparopaMd B CKa-
¢banape u MP, ckoppeKTHpOBaTh TEXHOJOTHUIO U METOJOJIOTHIO MTOJrOTOBKH, obecrie-
yeHust 1 nposegeHuss BK/I.

CucTeMHBIH TOAXOA K MpoOIeMe W aHaJIu3 BO3MOXHOCTEH BHEIPEHHS HOBBIX
TEXHOJIOTHH pOOOTOTEXHHKH obecreunT cosfaHue U 3¢QdexTHBHOE NpHUMEHEHHE
MPTC na PC MKC.
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HEKOTOPBIE PE3YJBbBTATHI KOCMHUYECKOI'O DKCIIEPUMEHTA
«TECT» 1 OKOJJOT'MYECKHNE ACITIEKTHI ®YHKIITUOHUPOBAHUA
MUJIOTUPYEMBIX KOCMUYECKHUX CTAHILIUI
T.B. I'pebennnkosa, B.b. Jlammmia, M. A. Mopo3sosa, O.C. Lprankos,
E.B. llly6panosa, B.A. IllyBanos, A.B. Cripoemikux

B pabGore paccmarpuBaercsi 00OOCHOBaHHE aKTyaJbHOCTH W HEOOXOJMMOCTH
MOCTAaHOBKHU 3a7jaudl HAOJIIOJIEHHS IKOJOTMUYECKOr0 COCTOSHUS MexIyHapoIqHOH Koc-
muueckoit craniun (MKC), GyHKIMOHUPYIOIIEH B yCIOBHAX arpecCUBHOM BHENIHEH
cpenst Ha BeicoTax 400450 kM. IIpuBoauTcs onucaHHe NMOCTAHOBKM KOCMUYECKOTO
skcnepumenTta (K3) «Tect», HampaBIeHHOro Ha M3y4YE€HUE YCJIOBHM U MEXaHU3MOB
pa3BUTHA JECTPYKTUBHBIX IporieccoB Ha noBepxHoctu MKC.

3amaun KO — oT60p mpob ra30mbeuIeBIX 0CaIKOB, BEIITABIINX Ha TOBEPXHOCTH
crannuy u3 BHemHeH cpexsl MKC, moctaBka mMx Ha 3eMIIO M IpOBeNeHHE (PH3HKO-
XMMHYECKOTO, TOKCHKOJIOTHYECKOTO, MHKPOOHOJIOTHYECKOT0O ¥ MOJEKYJSIPHO-
OMOJIOrMYECKOTO aHAIM30B THX Mpob. B kauecTBe HayuHO# ammapatypsl (HA) ms
KD paspabotan koHTeliHEp U3 (pTOporuiactTa. MUKpOOHOIOTHIECKUN U MOJICKYIISPHO-
OMONIOrMYeCcKUil aHaIM3bl COOpPaHHBIX MPOO MOKa3aNny HaJIM4YHe )KUBBIX OPraHU3MOB Ha
BHeurHed nosepxHoct MKC, uro ompenensier HeoOX0IUMOCTh OoJiee TIIyOOKUX HC-
CJIEZIOBAaHUM IKOJIOTHUECKOTO COCTOSIHHUS H30JMPOBAHHBIX OOMTAaeMBIX KOCMHYECKHX
00BEKTOB U, O0JIee TOro, MOCTAaBUThH BOIPOC O TPaHHULIAX PACHpPOCTpaHeHHs Orocheps
3eMiu.

CBAPKA B KOCMOCE: TAK BCE HAYAHAJIOCH
(K 45-71eTHI0 KOCMUY€ECKOI0 IKCcIlepuMeHTa «Byakan»)
O.C. LlpirankoB

MHoroMotyIbHBIE KOCMHYECKHE OOBEKTHI HE BBIBOASATCS Ha OPOWTHI B HpO-
eKTHOW KOH(UTypanuu. 3aBeplieHHe CO3JaHNsI OPOMTAIBHBIX CTAHIMH BBIHECEHO W3
COOPOYHBIX IIEXOB U OCYIIECTBIISIETCS B YCIOBUAX OpOHUTaIbHOro moséra. J{is sToro
HCIOJIB3YETCSA TEXHOJIOTUA C60pKI/I-CTBIKOBKI/I C MCXAaHUYCCKUM CTATUBAHUEM COCOH-
HIEMBIX O0BEKTOB U repMeTmauMeﬁ CThIKa HEMCTAJINIMYECKUMU YIIIIOTHCHUAMU. B 10
ke BpeMsl, 3aBapuBaHKe CThIKA (TJe 9TO MeIeCO00pa3HO) MO3BOIIIO Obl MOBLICHTH €T0
JOJITOBCYHOCTDb, a TAaKXKE€ NAEMOHTHUPOBATH arpe€rarbl CUCTEMBI CTBIKOBKHU JJII MHOI'O-
KpaTHOTO MPUMEHEHHSI.

[lepcrieKTUBHOCTB 3TOTO HANpaBlICHUS HECOMHEHHA, TaK Kak Bps JIK B Oy1y-
IIeM KaKoe-IM00 KPYITHOE CTPOUTENHCTBO B KOCMHYECKOM IMPOCTPAHCTBE WIIM Ha IO-
BepxHocTH JIyHBI, Mapca, acTepouIoB CMOXKET 000MTHCH €3 CBapHbBIX COCJUHEHHH.

Bcé aTo mpekpacno u nyume MHOrux Buzen u nonumain Cepreit I1aBnosuu Ko-
POJIEB, yKe TOT/Ia MEUTABIINH O KOCMHYECKOH MHITYCTPHH.

OTBeuasi Ha BONPOC 0 HEOOXOJAMMOCTH BbIX0/Ia YEJIOBEKa B OTKPBITBIH KOCMOC,
akagemuk C.I1. Koponér B mapte 1965 r. B Gecene ¢ XypHaJIMCTaMH, TOCHE MONETA
KOCMHYECKOT0 Kopabist «Bocxon-2y», ckasai: «...J1eTas B KOCMOCe, HeJIb3sl He BBIXO-
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JIUTh B KOCMOC... MBI, HapuMep, TyMaeM BCEphE3 HAJl TEM, YTO KOCMOHABT, BBIIIE -
MUl B KOCMOC, IOJDKEH YMEThb BBIIONHUTH BCE HEOOXOAMMBIE PEMOHTHO-
IIPOM3BOICTBEHHBIE PaOOTHI, BIUIOTH A0 TOTO, YTO MPOU3BECTH HY)KHYIO TaM CBAPKY H
Tak fmamee. OTo He (aHTACTHKA, 3TO HeoOXoamMocTh. YeMm Oompine moau OymyT Je-
TaTh B KOCMOCE, TEM OOJIbIIE 3TO HEOOXOAUMOCTE OYyAeT MposABIATECS» («Kpyro3opy,
Ne4, 1966 1.).

Vike B 1964 r. ['maBHBIM KOHCTPYKTOPOM ObLiIa TIOCTaBJIEHA 3a7a4a pa3paboTKu
MPOrpaMMbl SKCIEPUMEHTOB 0 CBapKe B KOCMUYECKUX YCIOBHsX. OnepaTHBHO ObLI
COCTaBJIeH IaH coBMecTHBIX paboTr Mexny OKb-1 u IHCTHTYTOM 3IIeKTPOCBApKU UM
E.O. ITatona AH YCCP (U3C). UDC, KOTOpBIH UMEII OBIT pa3paboTKu KPYITHEHIITHX
U YHHUKaJIBHBIX TI0 CIIO)KHOCTH TPOEKTOB B 00JIaCTH CBapKU M pacriojiaraji HeoOXo1u-
MBIM Hay9YHO-TEXHHYECKNM ITOTEHINAIOM, ObLIa MOpydYeHA TOJIOBHAS POJIb IO pelle-
HUIO 3TOH mpobiemsl. Tak OBLIO TONOKEHO HAYajo HOBOM HAyYHO-TEXHHUYECKOH OT-
paciau — KOCMHYECKOH TEXHOIOTHH.

Jlo Havana 3TUX HCCIEIOBaHMWN HE CYIIECTBOBAJIO HU TEXHOJOTHH 00pabOTKH
pAacIUIaBICHHBIX METAJUIOB B YCIIOBHSAX «HEBECOMOCTN», HH JIUTEPATYPHI O BO3ZMOXKHO-
CTH BBITIOJIHEHUA KaKUX-THOO TEXHOIOTHYECKHUX MpolieccoB B kocMoce. Ha Havais-
HOM 3Tare pa3paboTKH TeMbl ObLII IPOBEICH TEOPETUUECKHII aHAIN3 U3BECTHBIX METO-
JIOB TIOJIyYeHHs] HEPa3beMHBIX COCIMHEHHH C LIeNIbI0 BHIOOpa Hanboiee MepcreKTUB-
HbIX. MccnenoBarenu pykoOBOJACTBOBANIUCH, HapALy C TEXHOJOTHUYECKUMH KPHTEpHsI-
MU, TaKkKe TpeOOBaHMSAMH, OOYCIOBJICHHBIMM NPUMEHEHHEM B KOocMoce: Oe3omac-
HOCTb, BBICOKasl HaJIe)KHOCTh, MaJloe PHEPronoTpedieHre, MUHUMalIbHbIE Maccoraba-
PHUTHBIE XapaKTEPUCTUKN 000PYIOBAHUS H JIp.

ITpoBeneHno KOCMUYECKUX SKCIEPHMEHTOB MIPEALIECTBOBANIA HX OTPA0OTKA Ha
3eMiie B YCIOBHUSX, HIMUTHPYIOIINX KOCMHYECKHE (MHKPOTPAaBUTALMS, BAaKyyM, Iepe-
MEHHasl OCBEIIEHHOCTh, IPAJINCHT TEMIIEPATYP, YAbTPA(PHOIECTOBOE 3IyIEHHUE U T.I1.).
Bonbmast wacte sKcrepuMEeHTOB ObLTa BIIEpBBIE NpOBEIEHa Ha OOpTy camoiera —
Jeraronei 1aboparopuu, Te BO3MOXHO CO31aBaTh KpaTKoBpeMeHHyo (10 30c¢) MHK-
POTSXKECTb.

s obecnieueHs pydHOH WM MTOTyaBTOMATHYECKOH (C YaCTHYHOM MeXaHM3a-
1ell) cBapKK TpeOOBaIMCh 0COObIE TEXHOJIOIMHU U anmnaparypa. [Ipu aTom o4eBuaHO,
YTO ONEpaldd MO0 MOHTaXy M PEMOHTY KOCMHYECKHX OOBEKTOB, €CIIM 3apaHee He
OIIPEACIICHBI 30HbI pa60T, BHUJIbI HOBpe)K,HeHPIIZ, MOryT 6BITI) BBITIOJTHCHBI TOJIBKO
HETOCPECTBEHHO KOCMOHABTOM BPYUYHYIO.

[lepBBIit B NCTOPUM TEXHOJIOTHYECKUH SKCIEPUMEHT B KOCMOCE ObIT IPOBEAEH
16 oxtsa0pst 1969 roma Ha yctaHOBKEe «BynkaH» MO CBapke W pe3Ke METaJUIOB B pas-
repMETH3HPOBAaHHOM OBITOBOM OTCEKE KOCMHUECKOro kopabist «Coro3-6» Tpemst crio-
co0aMu: TUIaBSIIUMCS HJICKTPOJIOM, CXKaTOM JIyrod HU3KOTO JABJIEHUS C HOJIBIM KaTo-
JIOM; 3JIEKTPOHHBIM JIy4OM.
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Cexnusa 9. «K.9. IIuI/IOJIKOBCKI/Iﬁ U ITPOBJIEMBI
MMPOPECCHOHAJIBHOU JESITEJIBHOCTH KOCMOHABTOB»

IKCHIEPUMEHTAJIbHBIE UCCIIENOBAHUS B MTHTEPECAX
OBECIEYEHUA MOJIETOB B JIAJIbHUHA KOCMOC
10.B. Jlonuaxos, b.1. Kproukos, M.M. Xapnamos, A.A. Kypuusia

B noknazne oneHHBaroTCA pe3yabTaThl IKCIIEPUMEHTOB, IPOBEJCHHBIE BIIEPBbIC
B HCTOPUM NHJIOTHPYEMOH KOCMOHAaBTHKHM C Y4acTHeM 4jeHOB skunaxeid MKC-
33/34 — MKC38/39 na MexayHapontoi kocmudeckoit cranuun (MKC), mianupyer-
Cs MPOJOIDKEHUE UCCIIE0BaHUN C MOCIEAYIOIUMH SKUITaKaMU.

B xone peanpHBIX MMIOTHPYEMBIX MOJIETOB B JATbHUH KOCMOC KHITAXKH MEXK-
IUTAaHETHBIX 3KCIIEIUIIMOHHBIX KOMIIIEKCOB OYAYT MOJABEPTaThCs BIMSHUIO MHOKECTBA
HeOnaronpuaTHeIX (axrtopos. Ilpu omneHke ycnoBuii monéra Ha Mapc aBTOPHI BbIE-
JSTFOT HIECTh TPYMI TaKUX (paKTOpPOB: OOIIME YCIOBUS 3KCIEAUINU (TIPOROIKUTEIb-
HOCTb, aBTOHOMHOCTB H JIp.), (PAKTOPBI 3aMKHYTOH Cpeibl OOUTaHMs, ICHXO(PHU3HOIIO-
ruyeckue (GaxkTopsl, Gpusndeckue (pakTopbl MEKIUIAHETHOI'O MPOCTPAHCTBA, JHUHAMU-
yeckue (DakTopbl MEXKIUIAHETHOTO IPOCTPAHCTBA, YCIOBHs NpeObiBaHus Ha Mapce.
3HauuTesbHAs 4acTh (paKTOPOB, BXOSIIUX B OTH TPYMIBI, OYAET OTINYAThCS OT (ak-
TOPOB, BO3/JICUCTBYIOIIMX Ha KOCMOHABTOB IIPH OPOUTANILHBIX NONETAX Y 3eMIIH, Taxe
IIPU COTMIOCTABUMBIX IO AJIUTEIBHOCTH MonETax. COOTBETCTBEHHO Pa3HBIM OyIeT BIIH-
SIHUE 3TUX (PaKTOPOB Ha pabOTOCHOCOOHOCTh KOCMOHABTOB B 1I€JIOM U KauecTBO BbI-
MIOJTHEHHMSI CJIOXKHOW ONIEpaTOPCKOM NEATEIFHOCTH B YACTHOCTH.

3a7a4n OCYIIECTBICHUS MWIOTHPYEMBIX TOJIETOB K IuiaHetaMm U tenam Coul-
HEYHOM CHCTEMBI B YaCTH JIEATEIHHOCTH KOCMOHABTOB TPEOYIOT KOMIUIEKCHOTO perie-
HUS PAJa IPOOJIEMHBIX BOIIPOCOB!

— OIICHKH B3aWMOJICHCTBHS YEJIOBEKA M TEXHHUKH;

— paboTOCIIOCOOHOCTH B YCIIOBHSAX 3KCTPEMAIBHOTO AEHCTBHS (haKTOPOB KOC-
MHYECKOT0 IMOJIETA;

— MOJTOTOBKH dKHUITAXKEH JIJISI TTOJETOB B JAJbHUH KOCMOC;

— BIIMSIHUS YEJIOBEUECKOT0 (hakTopa Ha BBINMOJHEHHE MPOrpaMMBbl mojiéra (Bo3-
MO>KHOCTH MIPUHATHS OIINOOYHBIX PEIIeHHi);

— IPSAMOTO OLIEHUBAHUS PabOTOCIIOCOOHOCTH OIIEPaTOPOB.

Llenpto MaHHBIX SKCIEPUMEHTAIBHBIX HCCIICTOBAHUN SIBISETCS OLEHKA BO3-
MOXXHOCTH BBITIOJIHEHNS] KOCMOHABTAMH CJIOKHOW ONEpaTOPCKON JeSTeIbHOCTH HETIo-
CPE/ICTBEHHO II0CJIE BBIMOJIHEHUS JUTUTEIFHOTO KOCMHYECKOTO MOJNETa B YCIOBHSX
MOHWKEHHOW BECOMOCTH U MEPErpy30K, a TAKXKE IMOJIy4YE€HHE SKCIEPUMEHTANbHBIX
JIAaHHBIX O KayeCTBE BBHIIIOJIHEHUS JITAaHHBIX onepanuii. [IpakTika BEITOITHEHUS THJIOTH-
PYEMBIX KOCMHUYECKHUX ITOJIETOB MOKA3bIBACT, YTO HEOOXOAMMO HCCIIEIOBATH HE TOJb-
KO TEXHHYECKHE aCIEKTHl UX OCYIIECTBIICHUS, HO ¥ YIUTHIBATH BO3MOXXHOCTH YeJIOBE-
Ka, ero CIOCOOHOCTH K CIIO)KHOW OTepaTOPCKON NESATEIHHOCTH B COOTBETCTBYIOIIUX
YCIOBHAX HAa KOHKPETHOH TEXHHMKE, MMEHHO 3TOMY HANPAaBJICHUIO U ITOCBSIIEHBI BHI-
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MTOJTHSIEMBIE SKCIIEPUMEHTHI. B pe3ynpTraTe mpoBeNEHHBIX 3KCIIEPUMEHTOB ITOTYYCHBI
YHHUKaJIbHBIE JaHHBIE O BO3MOXXHOCTH BEITIONTHEHHS CIIOKHOW ONEPaTOPCKOM JesTeb-
HOCTH HEMIOCPEICTBEHHO ITOCTIE BBITIOHEHUS TTOJIYTOJ0OBOTO KOCMHUYECKOTO MOJETA.

POBOTHI B MUJIOTUPYEMOM KOCMOHABTHUKE:
OIIbIT IPUMEHEHUS U JAJIBHENIIHNE NEPCIIEKTUBBI
10.B. Jlonuakos, N.I". Coxun

OOBEKTUBHOM TEH/ICHIMEN IKCIIaHCHU YEJIOBEYECTBA B KOCMOC SIBIISIETCS IIEPEXO]]
OT NPOCTOT0 MPHUCYTCTBHSA B KOCMHYECKOM MPOCTPAHCTBE K €0 aKTMBHOMY U3YYEHHIO U
HCTIONB30BaHMIO. B cTpaTerun pa3BUTHS POCCHICKOM MUIOTHPYEeMOH KOCMOHABTUKH JIO
2050 T. OTMEYeHO, UTO IIETBI0 OCBOCHUS ABJIAETCS 00OSCTIeueHNEe TApMOHIMYHOTO TIepexo/ia
OT HCCIEAO0BaHUN KOCMHYECKOTO MPOCTPAaHCTBA K €0 HMCNOIb30BaHUIO. Huskue okoio-
3emubre opoutsl (HOO) 3a 40-neTHuil mepro1 SKCIUTyaTaui OpOUTaTbHBIX MIJIOTHpYe-
MBIX CTaHIMH KaK YHHBEPCATBHBIX HCCIIEIOBATENBCKUX IUIAT(GOpPM CTaau 00JacThiO B
3HAUUTENBHON Mepe OCBOSHHOM, BIOJIHE FOTOBOH K HMCHONIb30BaHMIO. HoBBIE HampaBie-
HUS MIJIOTUPYEMON KOCMUYECKOM IeATeNbHOCTH HAXOJATCS B Oosiee yqajéHHOM, YeM
HOO, mnpoctpanctBe. OObeKTaMK TaJbHEHIIICTO HCCICIOBAHUS U OCBOCHHUS SIBIISFOTCS
Jlyna, actepousipl, Mapc.

Peamuzarms pacCMOTPEHHBIX MEPCHEKTHBHBIX OTEYECTBEHHBIX IMMJIOTHPYEMBIX
KOCMHYECKHUX MPOrpamMM HeMBICIHMA 0e3 IIMPOKOro HUCIONb30BaHUS POOOTOTEXHUIECKHUX
cucteM kocmudeckoro HasHadeHus (PTC KH). Ilostomy crTparterueit pa3sBuTHS POCCHIA-
CKOH munmoTHpyeMoit kocMoHaBTHKH 110 2050 T. mpexycMoTpena pazpadorka PTC, koro-
pBIE PACCMATPHUBAIOTCS KaK OJHU U3 KIIFOUEBBIX TEXHOJIOTHI M JIEMEHTOB MUIOTUPYEMOI
kocmuueckoit nappactpykrypsl (ITIKW). B wactHOCTH, 171 peanu3anyy MepCleKTUBHBIX
OTEUECTBEHHBIX MHIOTUPYEMBIX KOCMHYECKHX MPOrpaMM, OPUEHTHPOBAHHBIX HA OCBOE-
uue JIyHsl, miaaupyetcs paspadoTka ciuemyronmx PTC KH:

— poOOTOTEXHUYECKHE CHCTEMBI [UISI OTIEPallMOHHON IMOAZEP)KKH KOCMOHABTOB B
YCTIOBUSIX OpOUTATLHOTO TIOJIETA;

— TEXHOJIOTHH POOOTH3UPOBAHHOW M TPAHCHOPTHOM MOJJIEPKKH JESTEIbHOCTH
KOCMOHABTa Ha MIOBEPXHOCTH JIyHBIL.

Kocmuueckast poO0TOTEXHHKA 3TO 001aCTh HAyYHO-TIPAKTUIECKOH JesITeIbHO-
ctH 1o cozanuio u akcruryatauuu PTC KH, npeaHa3zHaueHHBIX Uit 00CIY)KUBaHHS U
CcOOpKM KOCMHYECKHX OOBEKTOB, IIPOBEICHUS HCIBITAHUN KOCMHYECKOW TEXHHKH,
aBTOMATH3allMK POU3BOJCTBEHHO-TEXHOJIOTUYECKUX MPOLECCOB B YCIOBUIX KOCMH-
4yeckoro mnpoctpaHcTBa. Kocmuueckass poOoToTexHMKa oOecrieunBaeT IOBBIIICHHUE
0€301acCHOCTH JIESITEIFHOCTH HKHINAXeH KOCMHYECKHX Kopaliiei, MO3BOJSIET COKpa-
IIaTh CPOKH CO3/IaHMS U OTPAOOTKM KOCMHUYECKOI TEXHUKH, YBEIIMUNTD CPOKH aKTHB-
HOTO CYIIECTBOBAHUSI KOCMHYECKHX OOBEKTOB, CYIIECTBEHHO PACIIUPSET UX (YHKIH-
OHAJIbHBIE BO3MOKHOCTH B IIPOIIECCE IKCIIITyaTalluH.

[ToBbimenue 3¢pdexTuBHOCTH 00CTYKUBAHUS KOCMHUECKHX OOBEKTOB JOCTH-
raercs 3a CUéT yBeJIWYCHHS TOYHOCTH, CKOPOCTH M HAAEKHOCTH BBHIONHSIEMBIX PTC
omepannii, BHEIAPEHNS TEXHOJOTHH NWUCTAHIIMOHHOTO M aBTOMAaTHYECKOTO YIpaBie-
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HUS, YaCTHYHOTO WJIM TIOJIHOTO CHATHS OTPaHMYEHUH Ha JUIMTENBHOCTH OTEpAlHi,
yYBEeJIMYEHUSI 00BEMOB BBITTOTHAEMBIX PaOOT M MOBBIMICHHUS CTENCHH MX aBTOMaTH3a-
M. YKa3aHHBIE HAlpaBJICHHS MO3BOJIAT COKPATUTH OOBEMBI PYTHHHBIX padOT, BBI-
TIOJTHSIEMBIX JKHITAXaMU MIJIOTHPYEMBIX KOCMHYECKHX aIlapaToB IIpH BHEKOpabdeib-
HOU JEATENFHOCTH M BHYTPH T€PMOOTCEKOB, TIOBBICUTH 0€30MAaCHOCTH BEITIOHIEMBIX
orepanui, pacuIMpUTh MepeUYeHb POOOTOTEXHUYCCKUX ONepaluii, 00eCIeUnBAIOIINX
0OHapyKEHHE U INKBUAANUIO HEIITATHBIX M ABAPUHHBIX CUTYAIIHIA, a TAKXKE OIeparui
Mo 00CTYKMBAaHUIO KOCMOHABTOB MPH pabOTax Kak B OTKPBITOM KOCMOCE, TaK U BHYT-
PH FepMOOTCEKOB.

B nmoknajie mpuBENCH aHATIHM3 OTCUYCCTBCHHOTO M 3apyOCIKHOTO OIBITA MPUME-
Herns PTC KH, ompesencHbl BO3MOKHBIC BHIBI HEPCICKTHBHBIX POOOTOB JIS HC-
MOJIF30BAHMUS B KOCMOCE M OUEPUYCHBI 00JIACTH MX IEJICBOTO IIPUMEHEHHS.

OCHOBHBIE HATIPABJIEHUSA PA3BUTHUSA TPEHAKEPHOM BA3BI
HEHTPA NIOAI'OTOBKHU KOCMOHABTOB UMEHMU 10.A. TATAPUHA
10.B. Jlonuaxos, b.A. Haymos, B.I1. XpumyHos

Ilentp moaroroBku kocMoHaBTOB MMeHHU FO.A. I'arapuHa sBnseTcs yHHUKaJb-
HOM Hay4YHO-MCCJIEOBATEIbCKON HCIIBITATENILHOM OpraHu3alyeid odecneunBaromeil Ha
npotrsbkeHun Oostee S50 JeT MOArOTOBKY POCCHUICKMX M MHOCTPAHHBIX KOCMOHABTOB.
OnHo¥t u3 cocTaBHBIX yacTei LleHTpa siBisercs e€ TpeHaxEpHas 6a3a, KOTopas mpej-
CTaBJIIET CO00I KOMIUIEKC TEXHUYECKUX CPeACTB noArotoBku kocMonasToB (TCIIK).
Kommiexe TCIIK momkeH nepeKprIBaTh CBOMMHU (YHKIMOHATEHBIMA BO3MOXHOCTAMU
BECh CIIEKTP MPAaKTUYECKUX 33/a4, PEIIaeMbIX SKHUIIAXKEeM IIPH MOATOTOBKE K KOHKPET-
HbIM nuiotTupyembiM nosiéram. [pu stom kommueke TCIIK paccMmarpuBaeTcst He Kak
M30JIMPOBAHHAS U 3aMKHYyTas CHUCTEMA, a KaK OJHA U3 OCHOBHBIX COCTABHBIX 4acTel
POCCHUIICKOI CHCTEMBI TOATOTOBKM KOCMOHABTOB. B cocraB xommuekca TCIIK Bxoasdr:

— CpeACTBa TEOPETUYECKON M TEXHUYECKOM MOArOTOBKH;

— (YHKIMOHAILHO-MO/IEJTUPYIOLINE CTSH/IbI;

— CTIeHAIN3UPOBAHHbIE U KOMIIJIEKCHBIE TPEHAXKEPHI;

— UMHTATOPHI YCJIOBHH KOCMHYECKOTO TI0JIETa;

— CpeACTBa MEIUKO-OMOJIOTHYECKOM MOTOTOBKH;

— KOMITJIEKCHBIE CaMOJIETHBIE TPEHAXKEPHI Pa3INYHOTO HA3HAUCHHS,

— CpeJICTBA MOJIrOTOBKH K pab0TaM B OTKPHITOM KOCMOCE;

— CpeAcTBa MOATOTOBKU K JAEHCTBUSM IOCIIE MOCAAKH B Pa3IM4YHBIX KIMMATo-
reorpa)MuecKux 30HaxX U JIp.

Ananus TpeHax€pHOW 0a3bl LleHTpa IO3BOJMI BBIIBUTH OCOOEHHOCTH, TEH-
JICHIIUU U HEJOCTAaTKU €€ CO3[aHus U dKCILTyaTaluu. B uacTHOCTH moka3aHoO, 4TO CO-
BpEMEHHBIE TOX0/bI 10 GopmupoBanuto komrutekca TCIIK, Texnomoruu ero cosma-
HUS HE TO3BOJISIOT B MOJTHOM Mepe BBHIMOJHATH BCe TPeOOBAHMUS, IPEIBSIBIIEMBIE CH-
cTeMoil moAroToBKM KocMOHaBTOB K KoMmiutekcy TCIIK. OCHOBHBIMH IpHYHHAMH
3THX TPOTHUBOPEUYWH SBIAETCS OTCYTCTBHE EAWHBIX IOAXOJOB IO (OPMHPOBAHHUIO
komriekca TCIIK, oTcyTcTBHE eMHBIX TpeOOBAaHUI KO BCEM JIEMEHTAaM KOMILIEKCa,
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oTcyTcTBHE 3PPeKTHBHON TexHomornu co3manus komiuiekca TCIIK. Cnexyet Takxke
MIPU3HATH HEJAOCTATOYHBIM YPOBEHb HCITOJIE30BAHHS COBPEMEHHBIX WH(POPMAITMOHHBIX
TEXHOJIOTUH U TEXHUYECKUX CPEICTB ISl TEOPETUIECKOW MOJTOTOBKA KOCMOHABTOB
MIPU M3YYEHUH MU OCHOB JWHAMUKH ITOJIETA, KOHCTPYKIHHA U CHCTEM KOCMHYECKHX
anmapatoB. VHpopMannoHHsIe pecypcehl (0a3bl HJaHHBIX, 0a3bl 3HAHUH, HH(MOpMAIIH-
OHHO-CIIPABOYHBIC CHCTEMBI M JIp.) HEJOCTATOYHO NIMPOKO HCIOJB3YIOTCA W B MPO-
I[eCce MOJTOTOBKM KOCMOHABTOB, M B MPOIIECCE OPraHU3aIlUH YIIPABJICHUS MMOITOTOB-
KOM KOCMOHABTOB.

[IpuHUMas BO BHHMAaHHE COBPEMEHHOE COCTOSHHE TpeHakepHoil 6a3er L[ITK
umenn F0.A. INarapuna, a Takke 0OIIME TEHACHIMY PA3BUTHUS HAYKH, TCXHUKU U TCX-
HOJIOTHIA, B JIOKJIJIC MPEICTABICHBI OOIUE HAMPABICHHUS MOJCPHHU3AINU TPEHAXKEP-
Ho¥ 6a35l. [Ipr 3TOM OJTHMM U3 OCHOBHBIX HAIIPaBIICHUH MOJICPHU3AINH MTPEIaraeTCs
00BeIMHEHNE BCEX TEXHMUYECKHX CPEACTB MOATOTOBKH KocMoHaBTOB LITK B emuHbIi
WHTETPHUPOBAHHBIN KOMILIEKC.

[IpuMeHeHNE HOBBIX COBPEMEHHBIX CPEICTB M MH(POPMAIMOHHBIX TEXHOJIOTHIHA
MTO3BOJIMT 3HAYUTEIHHO PACIIMPHUTH METOAMYECKHEC BO3MOXKHOCTH KOMILICKCA ITOATO-
TOBKH KOCMOHABTOB M NOBBICUTH 3()()eKTHBHOCTH OPraHU3alNH MTPOLIECCa MOATOTOBKU
KOCMOHABTOB.

UTOI' NPOBEJAEHUS OTKPBITOI'O KOHKYPCA
1O OTBOPY KAHJINJATOB B KOCMOHABTbBI
B POCCUMCKOM ®EJEPAIIMNA B 2012 TOLY
Bb.1. Kprouxkos, }0.b. Cocropka, C.C. Tpounkuii

[lepBrIit B HCTOPUH OTEYECTBEHHONH KOCMOHABTHKN OTKPBITHIM KOHKYPC 110 OT-
00py KaHIUIATOB B KOCMOHABTEHI, poBoauBmuiics B PI'BY «HUU UIIK nmenn HO.A.
larapuna» B 2012 r. 1an BO3MOXKHOCTb MOJIYYUTh MyTEBKY B KOCMOC MPETEHIEHTaM,
MIPOKUBAIOLIUM Ha Bcell Teppuropun Poccuiickoit @enepanuu. Beero B Konkypchyto
KOMHCCHIO Ha paccMoTpeHne noctymuio 304 3asenenusa. Konkypc mo otdopy kaHau-
JTaTOB B KOCMOHABTHI COCTOSI M3 JIByX 3TalloB — 3a09HOT0 M ouyHoro. Ha 3aouHom
stane KoHKypcHast KOMHCCHS paccMaTpUBalla JOKYMEHTHI IIPETEHICHTOB Ha COOTBET-
CTBHE YCTaHOBJICHHBIM KpHUTEpUsIM M TpeboBaHusM otbopa. [To pesynbraram aHanmza
n 00paboOTKM MOCTYMABIIMX JOKYMEHTOB MPUHUMAJIOCH PEIIEHHE O NPHUITIAICHUN
MIPETEeHACHTOB HA OYHBIH OTOOp MJIM OTKa3e B JaJIbHEHIEM yJacTuu B KOHKypce. [Ipe-
TEHJICHTBI, YCIICIIHO MPOIIEIINe MPeABAPUTEIbHBIA 0TOOpP, IPUIIIAIIAINCE A yda-
cTHsl B 04HOM oTOope. Ha naHHOM 3Tare OCyIIecTBISUIMCH CIEAYIOIINe IPOLETyphl
orbopa:

— HA COOTBETCTBHUE NICUXOJIOTHUYECKUM TPEOOBAHHUSIM;

— Ha COOTBETCTBUE TPEOOBAHUSIM K YPOBHIO (PU3UUECKOH MTOrOTOBICHHOCTH;

— Ha COOTBETCTBHE TPEOOBAaHMAM K 00pa30BaHMIO M MPO(ECCHOHATHHON KOM-
MIETEeHTHOCTH;

— Ha COOTBETCTBHE MEAUIIMHCKIM TPEOOBaHUSM.
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AHanu3 OLECHMBAEMBIX XapaKTEPUCTUK MPETEHACHTOB IO MEpe MPOXOXKICHUS
3TaIOB ITO3BOJIMI BEISIBUTH CIICAYIOLINE TEHACHIINH:

— YBEIUUYMIIOCH YHCIIO MPETCHACHTOB, UMEIOINX HHKEHEpHOE 00pa3oBaHue, U
COKPATHIIOCh YHCJIO MPETCHICHTOB C TyMaHUTapHBIM 00pa30BaHUEM;

— BO3POCIIO YHCIIO MPETCHACHTOB, SBJISIOIIUXCS IPEICTABUTEIIMH aBHAKOCMHU-
YECKOM 0Tpaciy;

— COOTHOILICHUE NPETEHAEHTOB W3 YHCIAa TPAXKIAHCKUX M BOCHHOCTY)KAIIUX
OCTaJIOCh MPAKTUYECKH MTOCTOSIHHBIM, TIPH 3TOM a0COIIOTHOE OOJBITMHCTBO COCTABIIS-
JIM TPaXKIaHCKHE CIIeIMaIUCTHI (0K0JI0 87% OT 00111ero yucia npeTeHICHTOB);

— YBEIMYMIIOCH YHCIIO MPETCHICHTOB, UMEIOIINX CPEJHUNA Oal Mo JUIIIOMY
BVY3A 4 u Bri111C;

— NIPAKTUYECKH HE M3MEHHIJIOCH COOTHOILICHUE MY)KIHMH M JKCHIIWH CPEIH Tpe-
TEHJCHTOB, TIPH 3TOM IIpeodragany MyX4IuHsI (87%).

Pe3ynbTaThl OTKpPBITOTO KOHKYpCa MOKAa3BIBAIOT, 4YTO oToOpaHHBIE B 2012 T.
KaHIUIaThl B KOCMOHABTHI (8 YEJOBEK) OTBEYAIOT TPEOOBAHUAM, NPEIbABICHHBIM K
MPETEHICHTaM, U SBISIFOTCS HanboJee MOCTOMHBIMU M3 BCEX, YIaCTBOBABIIMX B KOH-
Kypce.

B TO Xe Bpems aHanu3 OIbITa MEPBOr0 KOHKYPCHOTO OTOOpa KaHAWAATOB B
KOCMOHABTBHI ITO3BOJISICT CHOPMYITHPOBATE PsiJl MPEUIOKEHUH IO COBEPIICHCTBOBAHHIO
Kak 0TOOpa B 1I€JIOM, TaK M OTIEJbHBIX €ro 3JIEMEHTOB. DTH NPEIUIOKEHHUS, PEKIEC
BCETro, HalpaBJICHbl Ha CYIIECTBEHHOE YBEJIMYCHUE YKCIIa NPETEH/ICHTOB, y4acTBYIO-
MUX B KOHKypce, Ha COBEpLICHCTBOBaHWE 0a30BBIX  OpraHMU3aI[MOHHO —
METOJIMUYECKHX TOKYMEHTOB, TpeOOBaHMI K NMPETEHICHTaM, a TaKkXe Oojee IHUPOKOe
BHEJPEHNE HOBBIX METOAMK 0TOOpA.

O MPOBJIEMAX OTBOPA KOCMOHABTOB
JJIS TIOJIETA B JAJIBHUU KOCMOC
Bb.1. Kprouxkos, }0.b. Cocropka, C.C. Tpowutkwuii

OnHUM U3 IEPCIIEKTUBHBIX HAMPABJICHUN PAa3BUTHS OTEUECTBEHHON MUIOTUPY-
€MOM KOCMOHaBTHKH SIBJIIETCS] OCYILIECTBICHHUE MOJIETOB B AaibHUI KocMmoc. [lunoTu-
pyeMbIe 3KCIEAUINN K 00bEKTaM B JAJIbHEM KOCMOCE SIBJISTFOTCSI 3HAYUTEIBHO OoJiee
CJIOXHBIMA MHUCCHSIMU TIO CPaBHEHHUIO HE TOJBKO C OKOJO3EMHBIMH OpPOUTAIHHBIMU
MOJIETAMU, HO U C paHee BBIIOJHEHHBIMU MWJIOTHPYEMBIMU MOJNETAMU C KpaTKOBpE-
MEHHBIMH BbICa/IKAMU Ha MOBEPXHOCTH JIYHBI.

OKHITQ)KH MEXKIUIAHETHBIX KCIECTUIIMOHHBIX KOMIUIEKCOB OYAYT MOJBEPraThCs
BIIMSIHAIO MHOKECTBA HEOJIArONMpPUATHBIX (PAKTOPOB, KOTOPHEIC OyIyT OKA3bIBATh BIIUS-
HHE Ha PabOTOCIOCOOHOCTH KOCMOHABTOB M Ka4eCTBO MPO(PECCHOHATBHON AEATEIb-
HocTd. [lpy OLIEHWBaHMHU YCIOBHMH MONETA SKUMAKEH MEXIIAHETHBIX HKCHEAULINNA
MOXXHO BBIZICIUTH P TPYNN Takux (PakTopoB: 0oOIIHE YCIOBUS MONETA, TUHAMUYE-
ckue (axTopsel, pusuueckue (pakTOphl MEKIUIAHETHOTO MPOCTPAHCTBA, (paKTOpHI 3a-
MKHYTOH Ccpe/ibl 0OUTaHUs, YCIOBHsI PEOBIBAHNS HA TIOBEPXHOCTH IIAHET M aCTEPOU-
JIOB.
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Bo3HHKaeT psifi HOBBIX MPOOJEM, CPEld KOTOPBIX CIEAYyeT 0CO00 BBIIACIHTH
MEJUIIMHCKHE U TCHXOJIOTHYeCKHe NpoOsieMbl (ObICTpas ajanTaius OpraHu3ma K
JYHHBIM WJIM MapCHAHCKHM YCJIOBHUSIM, ITPOOJIEMbI JIeUeHHs, MPOOIeMbl Tpyaa U OT-
JIbIXa B YCJIOBHSX JUTUTENBHOTO mpeObiBanus Ha JlyHe mimu Mapce, nmcuxoiorndeckast
MOJIEP)KKKA B YCIOBHUSIX OTHAIEHHOCTH OT 3eMJIH, MPOOJIeMbl PeabMIIUTAIMK TIOCIe
BO3BpAILCHUS Ha 3EMITIO).

JlanHble poOiIeMbl 00YCIIOBIMBAIOT 0COObIE TPeOOBaHUSI K OTOOPY KOCMOHAB-
TOB, YYaCTBYIOLIMX B OCYIIECTBIECHHH MUCCHI B JambHeM KocMoce. [Ipencrasnsercs,
YTO yKa3aHHBIC TPEOOBaHUs TOJDKHBI UMETh CBOIO CIIEIM(UKY 110 CPABHEHHIO C IMOJE-
TaMM Ha HU3KUX OKOJIO3EMHBIX OpOUTAax, CBA3aHHYIO C BO3JICHCTBIEM yCIOBHH U (ax-
TOPOB, CBOMCTBEHHBIX OCYIIECTBICHHIO MUCCHUH K TajlbHUM IUTaHeTaMm. [Ipexne Bcero,
3TO OTHOCHUTCS K:

— HEOOXOMMOCTH 0TOOPA 30POBBIX JIUI[ C HU3KOH BEPOSITHOCTHIO BO3HHKHO-
BEHHS Y HUX CEPhE3HBIX 3a00JIeBaHHUI;

— OTCYTCTBHIO KaKHX-THOO 3a00JeBaHMi, KOTOPbIE MOTYT 00OCTPUTHCS B MPO-
[[ecCe OCYIIECTBICHHS MUCCHIA;

— MEPEHOCUMOCTH TEePerpy30kK (IpH BO3BPAIICHUH Ha 3eMITIO CO 2-i KocMHUYe-
CKOM CKOPOCTBIO);

— HQJIMYUIO OMBITA U TNCHXOJIOTHUECKOH YCTOHUMBOCTH K YCJIOBHSM JUIUTENb-
HOW aBTOHOMHOM JEATEIbHOCTH Ha OOJIBIINX YAAJICHUAX OT 3emin (0a3).

HEKOTOPBIE OCOBEHHOCTH
DABNPOBAHUSA KOCMHUYECKHUX AIIITAPATOB
A.T. Mutnn, A.A. Mutnna

MHorue Tojbl Uil 00ecriedeHus BCTPEUH TPAHCIOPTHOrO KOpaliisi U CTaHLHMU
Ha OpOuTe IIPH JBYXCYTOYHOM cXeMe CONVDKEHUs TPAHCHIOPTHBIA KOpaOib BBIBOIHUTCS
Ha OpOHTY, KOMIUIAHAPHYIO OPOHUTE CTAHLIUH.

Takas BCTpE€Ya MOXKET OBITH BBINOJHEHA npu OHpe}IeJ’IéHHOM 3HA4YCHUHU B3aHUM-
HOT'O IMOJIOKCHHUA CTAaHIUHU U TPaHCIIOPTHOI'O KOpa6J’I$I Ha CBOUX Op6I/ITaX B MOMCHT
BbIJa4Yn HMITYJIbCAa CKOPOCTU IOOCTUKCHUA Op6I/ITI)I CTaHIIU TPAHCIIOPTHBIM Kopa6-
1éM. DTO MOJNOKEHHE ONPEASNACTCS HadaIbHBIM YoM ¢a3upoBanus @, .

VYcaoBreM BCTPEYH TPAHCIIOPTHOTO KOPaOJIsi CO CTAHIMEH SBISETCS PABEHCTBO
BPEMEHH JIBIDKEHHUsI CTAHIIMHK 110 CBOei opbure {: M BpeMeHH IBHKECHHs TPaHCIIOPT-
HOro Kopabis t; mo mepexonHoi opbuTe.

Kak, npaBuio, nepexoHas opOuTa TPaHCIIOPTHOI'O KOPAOJIs SIBISIETCS AJITHII-
THUYECKOH. B 3TOM ciydae BpeMsi JBIKSHHUS] TPAHCIIOPTHOTO KOPaOIsl 1O MepeXoJHO
opOuTEe OT MOMEHTA BbIJaYH YIIPABJISIONIEr0 UMITYJIbCa CKOPOCTH JIOCTHIKEHHSI OpOH-
TBI CTAHIIMU JI0 BCTPEYM CO CTAaHIMEH PaBHO BPEMEHH JIBH)KEHMsS CTAHIIMHU 10 CBOEH
opOuTEe OT MOMEHTA BBLIa4M 3TOTO MMITYJIbCa CKOPOCTH JI0 BCTPEUH C TPAHCHOPTHBIM
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Kopabiem. DTo BpeMs paBHO IMOJIOBUHE TIEpHOa 0OpameH!s] TPaHCIIOPTHOTO KOPadJIs
T

2
Pa3HOCTb yrioB, IPOXOAUMBIX TPAHCIOPTHBIM KOpaOiaeM ¢ M CTaHIUEeH o

0 NepexoaHoil opoure t,; =t =

OT MOMEHTA BBIIauH YNPABJISIONIETO UMITYJIbCA CKOPOCTH JOCTHKEHHS OPOUTHI CTaH-
IIMH O MOMEHTA MX BCTPEYH HA OPOUTE CTAHIMU ONIPEACISIET HadaubHBIH yroi (aszu-
poBaHMA

T T
@, =a; —oa- =180°-180°- L =180°-| 1- 1L |,
rae I — nepuoj oOpalleHus CTaHIMY 110 OpOuTe.

Hawanpsbrit yron ¢asupoBanus mpu moiére cTaHOWKA BhICOTOH 420 xm H
TPAHCHOPTHOTO KOpaOIst mpu mosnére Ha BicoTe 220 kv JOCTHTAeT BEIWIUHBL, PABHOM
5,8°.

B MOMeEHT BBIBOZa TPAaHCIIOPTHOTO KOPaOist Ha OpOUTY (ha3UpOBaHHS B3aUMHOE
MOJIO’KCHHE CTAaHIMH U TPAHCIIOPTHOTO KOPAOJIS MOXKET JOCTHIATh BEJIMYMHBI, PABHOM
@, = 360°. D10 B3aUMHOE MOJIOKEHHUSI CTAHLIUH U TPAHCIIOPTHOTO KOPalJsi yMEHbLIIe-
HUS 10 BEIMYMHBI HAYaJbHOTO yria (ha3upoBaHus 32 BpeMs (ha3upoBaHuUsl, PABHOE

@, ~180°.|1- 111

t, =T N, = <L.T.-T,,
o =11 No 3600'(TC_TT) ctr

rae Tp — mepuon oOpaleHus TPaHCIOPTHOro Kopabms mo opbure dasupopa-

uust; N, — uucno ButkoB QasupoBanus; @ — HMCXOAHOE B3aWMHOE IOJOXKEHHE

CTaHIIMU U TPAHCIIOPTHOTO KOpaOJIs.

Jormyctumblii  (pa3oBBI yTroy, 00ECIEYHBAIONIMNA CTHIKOBKY IO BBIOpaHHOM
cxeme CONVDKEHHs, Ul 33JaHHOTO YHCJIa BUTKOB (ha3sMpOBAHMS TPAHCIIOPTHOTO KO-
pabist, meproaa odpalmeHus TPaHCIIOPTHOTO KOpadis mo opoute (ha3upoBaHUS U TIe-
PEeX0IHON OpOUTE U TIepHOaa 00paICHUs CTAHIHY 10 CBOCH OpOUTE paBeH

180°
D =T—'[2' N@'(TC—TT)+TC_TH]-

c

Jonyctumblii (ha3oBblIii yro Mexay CTaHIUEH ¥ TPAHCIIOPTHBIM KOpadiieM st
BBICOTHI MOJIETA cTaHIIUK, paBHON 400 kM, IPU BBICOTE TIOJIETa TPAHCTIOPTHOTO KOpao-
a1 220-350 kM, TIpU YETBIPEXBUTKOBOM CONIDKCHHU HaXOAUTCS B mpexaenax 24—60°,
JIBYXBUTKOBOM cOmmxeHnn 12-31°, a mpu AByXcyTouHOM cOimmkernn 195-457°.

IIpu OBICTPBIX cXeMaxX CONMKEHHS TPAHCHOPTHOTO KOpalis co CTAaHIUMEH Mo-
MyCTUMBIN (a30BBIH yroil MexTy HUMH — Man. [lig obecriedeHus] TakoW 3aJlaHHOM
BEJINYMHBI (ha30BOTO yria TPAHCIIOPTHBIE KOPAOJHM BBIBOJATCS Ha HEKOMILIAHApHBIE
opOutsl. [Ipu 3TOM HakJIOHEHHE OPOUTHI BBIBEAECHHS MOXKET OBITh MEHBIIE WIN OOJIb-
111e HaKJIOHEHUsI OPOUTHI CTAHIINH.
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B kaxIoMm U3 3THX CilydaeB TPAHCHOPTHOMY KOPaOIIO0 IPH €To BHIBEICHUU Ha
opOuTY BBIJACTCSI OOKOBOH yIMPaBISAIONINI UMITYJILC CKOpPOCTH. [lom neficTBHEM 3TOTO
OOKOBOTO HMITYJIbCa CKOPOCTH IJIOCKOCTh OPOUTHI TPAHCTIOPTHOTO KOpaliIs MOBOpa-
YHBAETCS, YTO IPUBOIUT K N3MEHCHHIO HAKJIOHEHHS OPOUTHI U MIPSIMOTO BOCXOKICHUS
BOCXOJISIIIIETO y37a OPOMTHI TPAHCHOPTHOTO KOpaOis, ¥, CIeIOBATEIHHO, M3MEHHUTCS
yroi (a3upoBaHUs MEXKITy CTaHIMEH U TPAHCTIOPTHEIM KopalieMm.

CnenoBarenbHO, 3Has LIMPOTY TOYKU HNPHIJIOKEHUS YHPABILIOIIETO MMILYJbCa
CKOPOCTH TIOBOPOTa IUIOCKOCTH OPOWTHI BBHIBEJCHUSI TPAHCIIOPTHOTO KOpalis, yroiu
MOBOPOTA IFIOCKOCTH OPOUTHI TPAHCHOPTHOI'O KOPaOJisi, M3MEHEHUSI HAKJIOHEHUs Op-
OUTBHI U MPSIMOTO BOCXOX/ICHUSI BOCXOAAIIETO y3/1a OpOUTHI TPaHCIIOPTHOTO KOPabdJIs,
HaKJIOHEHHE OpPOWTHI CTAaHIMM, MOXXHO MOJYYUTh TpeOyemylo BennduHy (azoBoro
yTia MeXIy CTaHIHUEeH M TPAaHCIOPTHBIM KOpadiiéM, 00eCTIeUnBaIOIIYIO X CONMIKCHIE
U CTBIKOBKY.

METO/0JIOT'MYECKHUE MOAXO0/bI K PASPABOTKE
MPOI'PAMMBI ITOJITOTOBKHA KOMAH/IUPA
MEXIYHAPOJHON KOCMHUYECKOM CTAHLIUU
A.B. CumoHOB

B cBs3u ¢ yBenMueHHEM YMCIIEHHOCTH dKUINaxed MexayHapoJHONH KocMu4e-
ckoit ctanuu (MKC) no 6 denoBek, M3MEHWIACh KOHIICTIMS IMOATOTOBKH YJICHOB
SKHUMAXKEH MO CerMeHTaM MapTHEPOB B CTOPOHY COKPAIIEHHS CPOKOB M 0OBEMOB 101
TOTOBKH. DTO OTHOCHUTCA U K monarotoBke komanaupa MKC. Ilpu stom ¢pyHKINH KO-
MaHIUpa KaK OTBETCTBEHHOTO 3a 0E30MACHOCTh IKHUITa)Ka U BBITOIHEHHE IIPOTPaMMBI
monéra He M3MEHWINCH. [109TOMy BO3HHKIIA HEOOXOIUMOCTh MPOBEACHUS IOMOTHU-
TeJIbHOU noAroToBKU komanaupa MKC.

B noximane mpuBeneHBl pe3yabTaThl aHATH3a HEOOXOAMMOCTH Pa3padOTKU KOH-
nenmuy moarotoBku komanaupa MKC. Jlaércs obmast orieHKa ero 3aaa4 ¥ (GyHKIHO-
HaJbHBIX 00s13aHHOCTEH, BBIMONHsAEMbIX Ha 60pTy MKC. TlpuBenensl kputepuu, pas-
pabortanuble A5 GopmupoBaHHs Kypca moArotoBku komanaupa MKC. Paccmarpu-
BAIOTCSI HEOOXOJMMBIE YCIIOBHS JUIS OpraHM3allMd MOATOTOBKM KoMmaHaupa MKC x
KocMHUYecKOMy TONETY. ONHUCHIBAIOTCA LIeH MoAroToBKH koMauaupa MKC, mocneno-
BaTEJIbHOCTh U3YYEHUs YUeOHBIX AMCIMIUIMH, METOANYECKOe oOecreueHne MmoroToB-
KH U CITIOCOOBI €€ KOHTPOJIA.

MNJIOTUPYEMBIE TPOEKTBI UCCJIIEJOBAHUA JIYHBI
1 OKOJIOJITYHHOTI'O TIPOCTPAHCTBA
A.A. Kypunsiz, A.A. KoBuHckuit

B cootBercTBHM ¢ OcHOBaMHU rocyaapcTBeHHON moymTHKH Poccuiickoit dene-
pamuu B 00JaCTH KOCMUYECKOH JesTeNbHOCTH Ha mepuos a0 2030 r. u JanpHeHyto
MIEPCIEKTURY, yTBEPKIeHHBIMHU [Ipe3unentom Poccuiickoit @eneparmu ot 19 ampens
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2013 r. Ne IIp-906, 3amagamu rocymapCTBEHHOMN IOJIMTHKA B 00JaCTH KOCMHYCCKON
JEATEIBHOCTH 110 PA3BUTHIO MIJIOTHPYEMbIX KOCMHIECKUX TOJIETOB SBIISIFOTCS:

— obecnedyeHne muIoTHpyemMoro nonéra Ha JIyHy, Birodast MOAU(GHUKANUH TAIOTUDPY-
€MOT0 TPaHCHOPTHOTO Kopaduist 11 monéToB K JIyHe, JIyHHOTO B3JIE€THO-TIOCaJOYHOTO
KOMILIEKCa ¥ MEKOPOUTAIEHOTO OyKCHpa IS MIJIOTHPYEMOTO KOPadIs;

— ocymiectsierue nocie 2030 r. nMIOTUPYEMBbIX HOJETOB B OKOJOIYHHOE NMPOCTPaH-
CTBO U Ha Jlyny;

— pacumpenue nocie 2030 r. obnacTu U MacmTaboB OCBOEHHS OJMKHETO0 KOCMOCA;
pa3BEPTHIBaHUE U KCILUTyaTanus Ha JIyHe TOCTOSIHHO JieiicTBYIOIEi 06a3bl, 00CIyKu-
BaHME M PEMOHT Ha OKOJIO3EMHBIX OpOMTaX KPYMHBIX KOCMHYECKHX aIlllapaTroB U
MEKOPOUTANBHBIX OYKCHUPOB, MPOBEJCHUE paboT MO CO3AaHUI0 HAYYHO-TEXHUYECKOTO
3ajerna sl OCYIIECTBICHHA B paMKax MEXIYHApOAHOTO COTPYAHHYECTBA MUJIOTUPY-
eMmoro nojiéra Ha Mapc.

B Hacrosimee BpeMs CyIiecTBYeT HECKOIBKO IIPOEKTOB MonéToB K JIyHe, mpen-
JIO)KEHHBIX Pa3IMYHBIMU CTpaHaMH. JleATeIbHOCTh PKHIaXKa npu nonérax k Jlyne n
Mapcy OyzneT 3HaYUTENBHO OTIMYAThCS OT AEATENHHOCTH Ha MeEXIyHapoZHOH Koc-
Mudeckoi craHuuu. Ilocie BeIMONHEHHS AITUTEIBHOTO Moséra (MoiéT K Mapey 0xu-
JlaeTcs He MeHee IMoiyroja, mojér k JIyHe 3HaUMTEIbHO KOpode, OJHAKO, BHayaye
npeanosaraeTcs MoyuéT Kunaxa Ha opoure JIyHbl, THOO HaxX0XKICHUE KOCMHUUECKOTO
kopabms (KK) B Toukax nubparuu JIyHbI, TOJIBKO 3aTe€M IUIaHUPYETCsl BhICaKa Ha e
MOBEPXHOCTh) paObOTOCIIOCOOHOCTh IKHUMMaXa OyIET HAMPSIMYIO 3aBHCETh OT ero hu3u-
YECKOU FOTOBHOCTH.

B nokmame paccMaTpuBalOTCS OCHOBHBIE HAllpaBJICHHUS JESTEILHOCTH 3KHIIA-
xei nepenekTnBHBIX KK npu BeITOTHEHNN TTONIETOB B OKOJIOIYHHOE MPOCTPAHCTBO.

BO3MOXHOCTHU COBEPUHIEHCTBOBAHUA
«KOMIIVIEKCA TEXHUYECKHUX CPEICTB
KOJIJIEKTUBHOI'O TOJIb30OBAHMUS»
K.b. Ky3nemnos

Ientp noaroroBku kocMoHaBTOB uMeHH lO.A. I'arapumna oObenuHseT B cebe
0O0JIBIIIOE YHCIIO PA3IMYHBIX CTPYKTYp, MOJApa3JeneHuil, cucrem, noacucreM. OqHoi
U3 TaKHUX €r0 COCTaBIIIIOMINX sBJsieTcss « KOMIUIEKC TEXHUUECKHX CPEJCTB KOJUIEKTHB-
Horo monb3oBaHus» (KTCKT), xoropsiii Obu1 pazpaboran B Llentpe B 1988 1. mis
obecrieueHns MPOBECHNUS 3ace/laHNi, COBEIIAHNI M APYTUX MEPONPHUATHH C HCHOIb-
30BaHUEM TEJICBU3MOHHOW KMHO- M JMANO3WTHBHOW, TEKCTOBOHM M Tpaduueckoll WH-
hopmarmm.

KTCKT Ha npoTs>K€HMM MHOTHX JIET YCHEIIHO UCHOIb3yETCs IPU MPOBEICHUH
3acenaHnii MeXBeIOMCTBEHHOH KOMMCCHHM, | OCyIapCTBEHHBIX 3K3aMEHOB, MPEAIIO-
JETHBIX U TOCJIENONETHBIX COBELIAHUHA. 3/1eCh MOJBOAATCS MTOTM TAKOTO CIIOMKHOTO,
MHOTOTPaHHOTO M BKHOTO MHpoliecca: OT 0TOOpa KaHJUJaTOB B KOCMOHABTHI 10 aHa-
JIM3a pe3yabTaTOB M MOJBEACHUS UTOTOB BBIMOJHEHHS 33/1a4 KOCMHUUYECKOT0 MOJIETA.
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Crnenyet ormetuTh, uT0 KTCKT co BpeMeHU cO3laHus CYIMIECTBEHHBIM J0pa-
00TKaM He ToABeprajics. AHaIW3 COBPEMEHHOI'O COCTOSHHS TEXHHYECKHX CPEICTB
KOMIIJIEKCa TIOKa3all, 9TO €ro OO0CITy)KUBaHHE 3aTPYIHEHO B CBS3H C TEM, YTO TEXHHUKA
ycrapena. UTo B CBOIO oUepens HE MOXKET HE OTPa3UThCS HAa KauecTBE OOECIICYCHUS
MIPOBEJICHUS 3aCE€aHUl, COBEILAHUN M OPYIMX MEpONpUATHI. AHaIN3 BO3MOXKHBIX
Hanpasienuii moaepauszanuu KTCKT mo3sonun BeipabOTaTh HANpaBICHUS U TOIXO-
IIbI OYYIIEro COBEPIICHCTBOBAHUS KOMILICKCA.

OnmHMM W3 TakuX HampasieHus siBisieTcs opranmsanms Ha O0aze KTCKT Bu-
JICOKOH(EPEHIINHY, MO3BOJIIONICH PACIIUPUTh YHCIO YYACTHHKOB COBCINAHHIMA, CIe-
JaTh OOCYXJICHUE PA3JIMYHBIX BOMPOCOB U MPOOJieM 0ojiee JOCTYIHBIMHU JJIs 3aHHTE-
PECOBaHHBIX JIMII, YTO ITO3BOJIUT BHIPAOOTATh 00Jice 0OBEKTUBHOE PEUICHUE HA OCHOBE
6onpmero uncna MHeHHH. Co3naHne BHACOKOH(QEPSHIINH OCHOBBIBACTCS Ha CHCTEM-
HOM TIoAxoJe, uTo mo3BoisieT noauiaTh padoty KTCKT Ha Oonee kauecTBEHHBIH ypo-
BCHB.

BaxnocTs u HeoOxomumocTh B MoaepHm3annd KTCKT BeITekaeT He TOIBKO U3
TpeOOBaHUS Ka4eCTBEHHOTO 00eCIIeYeHUs IPOBEACHNUS 3aceTaHUi, COBCIaHUN U APY-
THX MEpOIPUSITHH, HO M U3 YPOBHS MX NpoBeneHus. HeoOXoauMo nmog4epkHyTh, 4To
HEKOTOpas 4aCThb 3a4a4 NpOXOAUT Ha MPaBUTCIILCTBEHHOM YPOBHE.

Moskno roBoputh, 4tTo KTCKT sBnsietcss nuuom LleHTpa moAroTOBKH KOCMO-
HaBToB UMeHH F0.A. I'arapuna.

OIBIT NONMYJIAPU3AIIMA POCCUMCKON KOCMOHABTUKHA
B HEHTPE IOATI'OTOBKHN KOCMOHABTOB HUM. 10.A. TATAPUHA
O.E. 3axapos, 10.0. Benenuna

B Llentpe noaroroBku kocMoHaBTOB M. FO.A. ["arapuHa ynemnsercs 6onpmioe
BHUMaHHE TOITYJISIPU3aLUH POCCUHCKONH KOCMOHABTHKU M MPO(OPHEHTAIIOHHON Jiesi-
tesnpHOCTH. [IpodoprenTtanms peanusyercss B paMKax TeMaTHYECKHX 00pa3oBaTellb-
HBIX TIpOrpamMM II0 CIEAYIOIIMM BHAaM: 1—2 JHEBHBIE 3aHATHSA; IPOEKTHO-
OpUEHTHPOBAHHbIE 3aHATHS 110 MPOrPaMMaM; «KOCMHUECKHUE) Jlarepsi.

SApxuM npumMepoM IpoGOPUEHTANNOHHONW AEATENBHOCTH SIBIISETCS MPOTrpaMMa
«IIpeomoneBmmii MPOCTPAHCTBO U BpeMs...», mocesmieHHas 80-neruto FOpus Anekce-
eBnya ["arapmHa u npuypodeHHas ko /IHIO KOCMOHABTHKH. JTO OBIIA JOJITOBPEMEH-
Has porpaMma, rnpoxojusiias B nepuoA ¢ 3 mapta 2014 r. no 18 anpens 2014 r. Ak-
THBHYIO TIOMOIIb B OpraHu3anuu okazainu Myseit kocMonaBTuky LIIIK um. FO.A. T'a-
rapuHa u guued Ne 14 um. FO.A. I'arapuna, nperocTaBUBIINE U3 CBOMX MY3EHHBIX
apXUBOB JINYHBIE BEIIM KOCMOHABTA, MOAJIMHHBIE JOKYMEHTHI, MEIAIU U MAMSATHBIE
MIOZIAPKH JUIsl SKCIIOHMpoBaHus Ha Oa3ze KocmorneHnTpa. B TOp)keCTBEHHOM OTKPBITHH
IIPOrpaMMBbl, KOTOPOE COCTOSUIOCH 3 MapTa, NpUHsIIM ydacthe 6onee 100 yueHHKOB U3
4 paiioHHBIX WIKON: IKoja WM. KomapoBa (3BE3mHblif TOpPOmOK), TMMHA3ust Ne 5
(FObunetinsit), muneit Ne 14 um. Iarapuna (n. Ukamosckwuii), nurmei cena TapacoBka.
OTKpBITHE IPOTPaMMBI COTIPOBOXKIANIOCH BUACOCHEMKONW O0IaCTHBIX TEIEBU3NOHHBIX
KaHaJIOB.
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O6pazoBarenpHas npodopueHTarMonHass nporpamma «lIpeomoneBmuii po-
CTPAHCTBO M BpeMsl...» ObUIa OPraHU30BaHa 0 CICAYIOIIEMY IIaHy:

— TOP)KECTBEHHOE OTKPBITHE;

— Tpecc-KOH(EpeHNHs C yIacTHEeM KOCMOHABTa M pabOTHUKA My3es;

— 9KCKYPCHS 110 BEICTABOYHBIM 3KCIIOHATaM;

— UHTEepaKTUBHOE 3aHsATHE «KOCMOHABTOM OBITH X0uy!»;

— TeMaTuyecKas MyJIbTHMEANHHAs BUKTOPUHA.

[omynsipu3anus poccUiCKOW KOCMOHABTHKU OCYILIECTBIISIETCS 32 CUET 0030p-
HBIX 3KCcKypcui, rae roctu LIITK pacmmpsioT u npuyMHOXKAOT CBOM 3HaHHS B adpo-
KOCMHYECKOH OTpaciiv, UMEIOT BO3MOYKHOCTh CBOMMHU TJIa3aMH YBUAETh MAKEThl yiKe
BOLIEJIINX B UCTOPHIO OPOMTAIBHBIX CTAHIMH, a TaKKe COBPEMEHHBIE TPEHHPOBOY-
HBIC KOMITJICKCHI.

9 mapta 2014 roma B LIIIK umenn 10.A. T'arapuna mpomnia maciiTabHas ak-
LS, OPUEHTUPOBAHHASI HA TOMYJSPU3ALMI0 POCCUICKOM KOCMOHABTUKU — «JleHb
OTKpBITHIX JBepei». Brepsrle 3a mctopuu cymectBoBaHus LleHTpa mo06oil xenaro-
muii Mor MOOBIBaTh HA TEXHUYECKOH TeppuTOpHH. s TOCTEi OBIIM OTKPHITH JBEPH
Takux 00bekToB lleHTpa, kak rumponaboparopus ¢ HOKa3aTeIbHOW TPEHHPOBKOW
KOCMOHABTa W aKBAJIAHTHCTOB, LEHTPU(YTa, METUINHCKAs 1ab0paTopus, TAe MOCeTH-
TEJIM CMOTJIM MONIPOOOBAaTh ceOs B PO KOCMOHABTA U 0J1aroiaps nepuyaTouHoMy OOK-
CY BBIIIOJIHUTB KPOMIOTIMBYIO paboTy, BuptyansHblit LIYII, ckadauapsr «Opaany». Onu
MOTJIM TIPUCYTCTBOBAThH Ha 3aHSATHHU IO CTHIKOBKE Ha TpeHaxepe «Coro3-TMA», o3Ha-
KOMHTBCS C BhICTaBKOM nuuHbIX Bemieil FO.A. I'arapuna, monpo6oBaTh CBOM CHIIBI B
MYJIBTUMEANHHON acTPOBUKTOPHHE. A JUIS CaMbIX MaJICHHKHX IOCETHTENEH B aKTO-
BOM 3aJI€ TPAHCIHPOBAJICS TEMaTHYECKUN MYJIbT(GUIEM.

B kaxmol ayanTOpuH MPUCYTCTBOBANM KBAJIU(QHUIUPOBAHHBIE PAaOOTHUKH
HITK, npoBoanBIINE JEKINOHHBIE 3aHATHS, OTBEYABIINE HA MHTEPECYIONINE OCETH-
Tenei Borpockl. [IpoBomumich U Apyrue MHTEPaKTUBHBIE MEPOTIPUSTHSI.

Ilo craTucTHyecknM AaHHBIM 3a 4 4aca mpoBeneHUs [IHA OTKpBITHIX ABEpei
gyepe3 KIIIT HIIK npomuto ceeimie 3000 uenoBek. Cpenu roctei ObLTH HE TONBKO YKH-
Teau 3BE3AHOTO TOPOJIKA, HO U OJIM3JIeKAIUX TTOCETKOB, Topo1oB MonuHo, Kopores,
KOGuneitnbrii, MockBa u mip.

B Onmxaiiineil nmepcnekTHBe INIAHUPYETCsI TIPOBOJUTH TeMaTHYECKUe 00pa3o-
BaTCJIbHBIC TIPOrpaMMBEI, HOCBHL[IéHHI)Ie OHpe}IeHéHHBIM HampasJICHUAM, HaIpuMmep,
30pOBOMY 00pa3y >KW3HH, MEIUINHE, KOHCTPYUPOBAHHUIO pakeT  T.I. [IpoBoaumast
paboTa HampaBiieHa Ha TO, YTOOBI YBEIMUYHUTH KOJMYECTBO IIKOJBHHKOB, ITOCTYIAIO-
mux B mpoduiibHbIe 1711 PockocMoca 06pa3oBaresibHbIE yUPEKICHUS.
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CUCTEMA BOCCTAHOBJIEHUSA U BOCITPOU3BEJIEHU S
MPOIIECCA TPEHUPOBKH HA TPEHAXKEPAX
MNUJIOTUPYEMbBIX KOCMUYECKHUX AIIITAPATOB
B.H. Caes, 10.A. Bunorpaznos

B nokmane paccMaTpuBarOTCSl BOIPOCH! HOBBIIEHHUS 3P (PEKTUBHOCTH TpoIiecca
MOJrOTOBKY SKMIIAKEH Ha TpeHaxEpax MUIOTUPYEMBIX KOCMHYECKUX ammapaToB. Ha
3¢ PEKTUBHOCTH MpoIlecca MOATOTOBKH KOCMOHABTOB CYLIECTBEHHOE BIHMSHUE OKa3bl-
BalOT NOTEPH TPEHAXKEPHOI'O BPEMEHH, BBI3BAHHBIC OTKa3aMU TPEHaKépa WIIM OILIU-
OOYHBIMH JICUCTBHUSMH SKUIIaXKa B ITPOILIECCE TPEHUPOBKH, T.K. PEXKUMBI, IPU KOTOPBIX
MIPOM3OIILIN 3TH COOBITHS, HEOOXOANMO ITOBTOPSITH 3aHOBO.

Jnst moBbimenust 3(G(GEKTHBHOCTH Tpoliecca IOATOTOBKH MOXKET HCIIOIb30-
BaThCsl MOJXOJl, OCHOBAaHHBIH HA BBEACHHHM B COCTaB IPOrPaMMHOTIO OOecredeHHs
TpeHaXEPOB MPOTrPaMMHON U MH(OPMALMOHHON M30BITOYHOCTH, MCIIOIb30BAaHHE KO-
TOPOH THO3BOJIMUT PEaTN30BaTh BO3MOKHOCTH BOCCTAHOBJICHHUSI COCTOSIHUSI TPEHaXEPa
Ha MOMEHT, PEALIECTBYIOIINI €ro OTKa3y WX OmMOKe SKumnaxa. B aTom cioydae HeT
HEOOXOANMOCTH HauMHATh TPCHUPOBKY (TPEHUPOBOYHBIN PEXXHUM) C CaMOTO Hadaia, a
MOYHO €€ MPO/IOJDKUTH C BOCCTAHOBIICHHOT'O COCTOSIHHS, YTO MO3BOJIUT CYIIECTBEHHO
COKpaTUTh MOTEPH TPEHAKEPHOTO BPEMEHHU.

Ipennaraercss 0000IIEHHAS MOJIETb (PYHKIIHOHUPOBAHKS CHCTEMbI BOCCTAHOB-
JICHUS] ¥ BOCIIPOU3BENCHUSI MPOLIECca TPEHUPOBKU Ha OCHOBE MPOLEAYP HOATAITHOTO
BOCCTAHOBJICHUSI COCTOSIHHS IPOTPaMMHOTO 00ecieYeHus TpeHaKEPa, OCHOBAHHBIX HA
MEPUOANYECKOM CO3[JaHUU M XPaHEHUHM KOHTPOJIbHBIX TO4YeK. PaccMOTpeHbl 0coOeH-
HOCTH peaJIM3allii IPOIecCa BOCCTAHOBICHUS COCTOSHUS TpeHaXEpa B CIydae €ro
OTKa3a M B CIy4ae OMIMOOK 3KHMaxka. [lomydeHsl aHaIUTHYECKHE COOTHOIICHMS IS
OLIEHKH TPYIOEMKOCTH BOCCTAHOBJIEHUS Uil 000oux ciydaeB. [IpoBenén aHanms Bpe-
MEHHBIX 3aTpaT Ha (yHKIMOHUPOBAHNE CUCTEMBI BoccTaHoBeHUs. Chopmynuposana
3a71a4a ONTUMH3AIMH CTPYKTYPBI CHCTEMBI BOCCTAHOBIICHUS! I BOCIIPOM3BEICHHS MIPO-
1ecca TPEHUPOBKHU, KOTOpasi MPUHAUICKUT K KJIAaccCy 3ajad HEIWHEHHOTO LeJIOYHC-
JICHHOTO mporpamMmupoBanus. ONTHMHU3aLUsI CTPYKTYPbl CHCTEMbI BOCCTAHOBJICHHS
CBOJIUTCS K IIEJICHANIPABICHHOMY BBEICHHIO H30BITOYHOCTH (MH(OPMAIOHHON U
MPOrpaMMHOI), JIeXkalieil B HEKOTOPOM JOMYCTUMOM JUara3oHe 3HAYCeHHH, C LEIbIO
MaKCHMaJIbHOTO CHIJKEHUS 3aTpaT Ha OPraHM3alio U (YHKIHOHUPOBAHUE CHUCTEMBI
BoccTaHOBIeHUs. [IpeioxkeH alropuT™ LieJieHapaBJIEHHOTo repedopa i peleHus
33724 BBIOOPA ONTHMAJbHOM CTPYKTYPHI CHCTEMbI BOCCTaHOBJICHHS, IaHBl OLCHKH
TPYILOEMKOCTH IPEAJIORKEHHOTO anropuTMa. Paspaborana meronuka HacTpOMKH CH-
CTEMBI BOCCTaHOBJICHHSI Ha peaJbHbIE XapaKTepUCTHKH Ipoliecca MOATOTOBKU U pe-
CYpCHI, BBIJICJIICHHBIE /IS €€ peanu3alnu.
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OPTAHUM3AIIUS YYEBHOI'O MATEPUAJIA IIPU OBYYEHUU
ACTPOHABTOB PEYEBOMY OBHIEHHIO HA PYCCKOM SI3bIKE
HA MPO®ECCUOHAJIBHBIE TEMBbI B HIEHTPE IOAT'OTOBKHA
KOCMOHABTOB UMEHMU 10.A. TATAPUHA
E.A. Kupunenko

B noknane paccmarpuBaercs MaTepHan M MpuEMBI 00ydeHUsl, pa3pabaTbiBac-
MBbI€ JJIsI HOBOI'O Y4eOHOr0 KOMMYHHUKAaTHBHO-OPHEHTUPOBAHHOTO Kypca Ul acTpo-
HAaBTOB M YYaCTHHKOB KOCMHYECKHX IOJIETOB, & TAK)KE OCHAIEHHE UX COOTBETCTBY-
I0IIUM y4eOHBIM rocobOueM. PaspaboTka moJoOHBIX MOCOOHH CBsS3aHA C pEIICHHEM
psiia METOANYECKHUX MPOOJIEeM, TaKUX KaK CO3/1aHHe IIPOYHON MOTHBAIIMOHHOM OCHOBBI
o0y4eHHs ydYallMxcs, COOTHOLIEHHE 0a30BOTO W CIELHUATM3MPOBAHHBIX KypCOB Ha
sTare 00ydeHNs TPOoPeCcCHOHATEHOMY S3BIKY.

BrusiBIeHNE KOMMYHHKATUBHBIX IMOTPEOHOCTEH acTPOHABTOB IO3BOJIAIOT CHE-
JaTh BBIBOJ O HEOOXOANMOCTH CO3/IaHHS MaKCHMAJIBHO CXKaThIX, TPAMMAaTHYEeCKH MU-
HUMU3UPOBAHHBIX M NPAarMaTHYECKH HANpaBIEHHBIX (MPOeCcCHOHATHHO OPUEHTHPO-
BaHHBIX) KypCOB PYCCKOTO f3bIKa KaK HHOCTPAHHOTO.

VYuebHOE TmOCOOHE MO PYCCKOMY f3BIKY KaK CpEICTBO NPO(eCCHOHATBHOTO
OOILIeHNs HpeNCTaBIsIeT COOOU IENOCTHYI0 METOJMYECKYK CHUCTEMY, OTBEYAIOIIYIO
MOTPEOHOCTSIM O0YYalOIIUXCs, a TaKKe CO3JaéT MOTHUBALMOHHYIO 0a3y oOyueHus.
[Tocobue CKOHCTPYHPOBAaHO Ha OCHOBE KOHKPETHOTO M ayTEeHTHYHOTO Marepuala,
OTPaXKaIOIIETo SI3bIKOBBIE U MpodeccHoHalbHbIE peai. B kauecTBe Marepuaina npu
CO3JaHUH y4eOHOT0 OCOOUS UCTIOIB30BAIUCH CIEAYIONINE HCTOUHUKY:

— 3aIUCH TPEHUPOBOYHBIX 3aHATHI Ha TpEeHAXKEPaAX;

— TEKCTHI JIEKIUH MO CTICIHAITBHBIM IIPEAMETaM;

— CTCHOTPaMMBbl TPAKTHUECKUX 3aHATHH, COCTABJICHHBIX IIPEIOJIaBaATEIISIMH,
HETIOCPEICTBEHHO NPUCYTCTBYIOIINMH Ha TPCHUPOBKAX;

— y4eOHUKH U y4eOHbIe mocobns mo crenuanbHeM npeameraM (KUK, CYIH,
COX u np.);

— HaOJIOJIEHHs1 HaJl KOMMYHHUKaTHBHO-PEYEBOW NIESITEIbHOCTBIO MHOCTPAHHBIX
yUaIMXcsl U UX NapTHEPOB MO OOIIEHUIO;

— y4eOHBIe 1MOCOOMs, MPaKTHUKYMBI, pa3zpabotanHble mpemnopaBatensmu LITK
umenu H0.A. Tarapuna u kadenp poccuiickux By3o0B,;

— HarJsIIHO-MJUTIOCTPATHBHBIA Marepual B BUJE TaOJIUI, PUCYHKOB, CIIAiIOB,
y4eOHBIX ¥ JOKyMEHTAIBHBIX (DHIIBMOB,;

— Hay4yHass ¥ HayYHO-METOAWYECKas JIMTepaTypa, MOCBAMIEHHAs Ipoliemam
TEOPHHU ¥ MPAKTUKH ITIPETIOJIaBaHuUsl PYCCKOTO S13bIKa KaK MHOCTPAHHOTO; MCCIIE0Ba-
HHS B 00J1aCTH HAYYHOTO M O(YMIIMAIEHO-/I€JI0OBOTO CTHIICH.

OcHoOBHas 1esib 0Oy4YeHHUs 10 JaHHOMY Y4eOHOMY HOCOOMIO — HAay4HTh pe-
IaTh Ha PYCCKOM S3BIKE 3aJla4d peaibHON MpOopecCHOHATBHON KOMMYHHKAIIUNH, BO3-
HHKAIOUIEH B Mpoliecce TPEHUPOBKH Ha TPeHaXkepe U B peasibHOM nonéte Ha «Corozey.

B y4eGHOM mocobun 1eMOHCTpUpYETCs MoImaroBoe GopMupoBaHNE KOMMYHH-
KaTHBHOW KOMIIETCHI[MM OOy4arolmMxcs B paMKax OMNpPEAENEHHOT0 TEeMaTHKO-
CUTYaTUBHOTO ()parMeHTa OOIIeHUSI.
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3HaYNTEIBPHOE MECTO 3aHHUMAIOT TEKCTHI Y3KOCHEIMaJIbHOTO XapakTepa. Bo-
MEPBBIX, TEKCT SBISETCS 0a30d JUII OCMBICICHHS H3Y4aeMOro  JIEKCHKO-
rpammarngeckoro marepuana. Orcioga TpeOoBaHHE K TPEIbSBISICMBIM Ha 3aHATHAX
TeKCcTaM — OOMIIbHAS MX HACHIIIEHHOCTH JICKCHICCKUMH CIUHHUIAMHU M TpaMMaTHde-
CKAMH KOHCTPYKIIUSAMH, KOTOPBIE IPEACTABIAIOT cO00H MpeaMeT M3ydeHHs B TaHHBIH
MOMEHT. BO-BTOpBIX, TEKCT BBICTYNaeT OCHOBOH /11 (pOPMHPOBAHMS TEX WIIM HUHBIX
peueBBIX HAaBBIKOB M yMeHHMH. TeMaTnueckue TEKCTHI, Ipe/araeMple Ha ypokax Io
PYCCKOMY $I3BIKY, JOJDKHBI COOTBETCTBOBATh MaTepually, KOTOPBIH 1100 B HacTosiee
BpeMsl SBJISETCS MPEAMETOM HM3YUEHHs IO CHEHUAIBbHON AWCHUIUIMHE, MO0 Oyner
N3y4aThCsl Yepe3 OJTHO-/Ba 3aHATHS.

[MockonbKy NTOTOBOI 1EeIbI0 00yUeHHs ABIsIETCST (POPMUPOBAHHE KOMMYHHKa-
TUBHOW KOMIIETCHIINHN 00YyYaIOMNXCS, TO €CTh OCHOBHAs IIeJh y4eOHOTO Tporecca —
oOydeHre OOIIEHUIO, CHCTEMa YIpPaXHCHHH B yU4eOHOM IMMOCOOWHM OpPHCHTHPOBaHA B
OCHOBHOM Ha ()OPMHpPOBAHHE PEUEBHIX HABBHIKOB. ONHAKO, S3BIKOBBIC YIPAKHEHUS
(rpamMMaTmueckue, (oHeTHUIEeCKHE, JTEKCHKO-TpaMMaTHIeCKue) OyIyT TakKe MPUCYT-
cTBOBaTh. OTAETHHBIC YPOKH YICOHOTO MTOCOOHS MIPUMEHSIOTCS y>KE BTOPOI TOJ.

Takum 00paszom, pa3paboTaHHasl CTPYKTypa yu4eOHOTO MOCOOHUS MO PYCCKOMY
SI3BIKY KaK CPEICTBY NMPO(ECCHOHATIBHOrO OOIIEHHS IEeMOHCTPUPYET UJCI0 pealin3a-
UM THOKOH MOJICSTH O0YUCHUS, B OCHOBE CO3JIaHMsI KOTOPOH JICXKHUT yUET KOMMYHHUKA-
TUBHBIX TOTPEOHOCTEH aCTPOHABTOB U YCIOBUIl UX 00yUEHHUS.

O ®POPMAXTPAHUII U PASBMEPAX 30H OB30PA
MNOBEPXHOCTEN HEBECHBIX TEJ C KOCMUYECKHUX ATIIIAPATOB
M.H. bypnaes

Ipu permennn MHOTHX 3a7a4 0030pa ¢ KocMuueckux anmaparos (KA) mosepx-
HOCcTel HeOecHBIX Ten TpedyeTcs 3HaTh (OpPMy M pa3Mepsl TPaHUIl 30H 0030pa 3THX
MIOBEPXHOCTEH.

[Ipu yBenuueHNH yria Mexay HaJupoM (IOJCITyTHUKOBOH Toukoi) KA 1 ocsio
KoHyca (opma U pazMepbl I'paHUIIbl 30HbI 0030pa n3MeHstoTcs. KakoBbl ux dakruye-
CKHE CBOICTBA, MOXKHO OIICHUTDH TOJIBKO 10 PE3yJIbTaTaM MaTEeMaTHYECKOTO MCCIENO0-
BaHUSI.

B noxnane u3mokeHbl METOAMKA M alITOPUTM pacdéra pa3MepoB H (GopM rpa-
HUIBI 30HBI IIepecedeHusi KOHyca co cepoil U pa3IMuHbIX yIJIOB OTKIOHEHUS OIl-
THYECKOH OCH HaOJIIOAATEIbHOTO MHCTPYMEHTA OT JIMHHUH, COCIUHSIOIIEH BEpUIMHY
KOHYCa C EHTPOM C(epbl M Pa3INYHBIX YIJIOB KOHYCHOTO T10JISI 3pEHHSI.

BriBenieHO ypaBHEHHE JIMHUM IEepecedeHus] KoHyca M cepbl B mapameTpuye-
cKkoit popme:

_ . siny .
n = arcsin (ansma),

p = arcsin (% sin 8) -9,
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rze: 4 U p — YIJIOBBIE KOOPAMHATHI TOUKH I'PAHUIIBI 30HEI 0030pa Ha cepe B
CIIeLIHaNIbHON cCHUCTeMe KOOPAHHAT;

O — TIOCTOSTHHBIN YTOJl MEXIY OChI0 KOHyCa M JIOOBIM M3 OOpa3yrOIIHX ero
Iy4en;

O — yroa Mexay HaxupoM KA v npousBosibHON 00pasyromei (J1yd4om) KoHy-
ca;

¥ — BCIIOMOTaTENbHAs IPOMEKYTOYHAS IEPEMEHHASL.

ToCTOSHHBIMU HaYalbHBIMH YCIOBUSIMHU AJIS pacuéTa JIMHUH MEPECeUeHHUs KO-
Hyca co chepoii sBistoTcs Benmunnsl mapametpos (R+H)/R, a u B, rme R — panuyc
cdepsl, H— paccrosiHie oT cdepbl 10 HAOMOAATEIFHOT0 HHCTPYMEHTA, (@ — YTOI,
paBHBIA TOJIOBHHE yIila KOHYCHOTO IOJSA 3pPEHHSA HaOJI0NaTebHOTO HHCTPYMEHTa,
S — Yron OTKJIOHEHHS ONTHYECKOH OCH HaOIIONaTeIbHOr0 MHCTPYMEHTA OT HallpaB-
JIeHHs Ha MOJCIYTHUKOBYIO TOUKY.

[IpoBenéH aHANMM3 MONYYECHHBIX Pe3yiabTaToB. UHCICHHBIE pacyéThl U HILIIO-
CTpALMH BBITIOIHEHBI U1 0030pa IOBEPXHOCTH 3EMIIM ¢ KOCMUYECKOTO amlIapara.

[TpoGnema oToOpaskeHns1 HA TUIOCKOCTH C(hepPUUECKUX MOBEPXHOCTEH W JIMHUI
Ha cdepe BO3HHKIIA BMECTE ¢ Kaprorpadueil, u 10 CHX MOp CYIIECTBYIOT TOJBKO MPH-
OJMKEHHBIE €€ peuicHuA. O,Z[HI/IM U3 TaKux peIHeHI/IfI ABJIIIOTCA IIOKa3aHHBIC B Kaye-
CTBe MpHMepa Ha IUIOCKOCTH B MPSIMOYTOJNBHOM paBHOMACIITAGHOW CHCTEME KOOP/IH-
HAT TPaHMIBI JIMHUY NepecevyeHus KoHyca U cdepsl it 3HaueHnid R = 6371 km, H =
400 xM, o = 5°, 20°, 30°, 35°,40° u §§ = 60°.

BUPTYAJIbHBIE NAHEJIN YITPABJIEHUS
B KOCMHUYECKHX TPEHAKEPAX
M.B. Muxaiintok, U1.H. Muponenko

MHorue KocMHYeCKHe TPEHAXKEPHI BKJIIOYAIOT B ce0s1 MaHes (IyJIbThI) yIIpaB-
nenust. OOBIYHO 3TO IITATHBIE (PU3NUECKHE ITYJIBTHI pEabHBIX YCTAHOBOK, HA KOTOPBIX
KOCMOHABTHI OTPa0aTHIBAIOT BBHIIIOJHEHNE TEX WIM MHBIX onepaunuii ynpasieHus. [Ipu
BO3JICHCTBIM Ha KOHKPETHBIN 3JIEMEHT YIPaBJIEHUs] CHCTEMa yIpaBJeHus: opMUpyeT
(BBIYMCIISICT) YNPABISIOIIMN CHUTHAJ, KOTOPBIA HANpaBisSeTcs HA HCIOJHUTEIbHbIC
Oprassl (HampuMep, BEJINYUHA CHIIBI TATH OIPEEeNICHHOTO ABUraTelsl MIN BKIIOUEHHE
¢apsl u T.4.). BMecTo peanbHBIX MaHesel yrnpaBieHHUs MpeylaraeTcsl UCIOJIb30BaTh
BUPTYyaJIbHBIE MyIbThL. BUPTyabHBIN MyJIbT YHPABICHUS BU3YATH3UPYETCS HAa SKpaHe
KOMIIBIOTEPA WJIM HAa CEHCOPHOM JKpaHe, a BO3AEHCTBHS Ha JJEMEHTHl YNpPaBICHUS
MPOU3BOJATCS C MOMOINBIO KOMIBIOTEPHON MBIIIM UM HEMOCPEACTBEHHO PYKOH ue-
JIOBeKa (B ciydae CEHCOPHOT'O HKpaHa).

B Hay4no-uccienoBarenbckoM HHCTUTYTE CHCTEMHBIX McclieoBanuii Poccuii-
ckoii akagemun Hayk (HUMCH PAH) pa3pabotaH noiHBIH NPOrpaMMHBIH KOMILIEKC,
BKJIIOYAIOUINH PENaKTOp MHaHeNeH yNpaBlieHHs, pelakTop (yHKIMOHAIBHBIX CXEM
pacuéra ynpaBJSFOIIMX CHTHAJIOB, MOIYJb pacdéra (PYHKIIMOHAIBHBIX CXEM BO BpEMS
TPEHUPOBKH, a TAKKE MOJIYJIb MOAEIMPOBAHUS JBIDKCHUS BUPTYAIBHBIX JJIEMEHTOB
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YHOpaBJICHUS TPU BO3ACHCTBUH HA HUX oIleparopa (HaaThe KHOIIOK, IEePEeKITIOYCHHE
TyMOJIEPOB U T.1I.).

BusyanbHelil pelakTop MyJIbTOB YIPaBICHUs MIO3BOJIIET B HHTEPAKTUBHOM pe-
JKUME KOHCTPYHPOBAaTh BUPTYaAJIbHbIE MYJIbTHI yIpaBiaeHUs. s 3TOro Ha noje penak-
TOpa MOKHO IPOCTO MEPETACKUBATh U pa3MellaTb B HYKHOM MECTE BUPTYaJIbHbIE
9JIEMEHTHI YIPABICHUS U3 TOCTATOYHO OOJIBIION BCTPOCHHOW OMOJIMOTEKH U 3a/1aBaTh
mapaMeTphl 3TUX 3JIEMEHTOB (THI KHOIKH, YHCJIO MO3HMIUN MEPEKIFOUCHUS, YUCIIO
CTereHei cBOOObI PKOMCTUKA | T.1.). BUa ameMeHTa ynpaBicHUs B pa3jIM4YHBIX MO-
JIOKCHUSAX 3a7aeTCsl C MOMOIIBIO Psla M300paKEHUH, YTO MO3BOJISACT MOJCIUPOBATH
IJIaBHOE JBIDKEHHUE D3JEMEHTOB INpHU MepekiaroueHuu. Pazmep mons peaaxTtopa (T.e.
OCHOBBI MYJIbTA YIPABICHUS) 331a€TCS AUHAMUYECKU.

C KaxIBIM 3JIEMEHTOM YIPAaBJICHUS CBs3aHa (DYHKIMOHAJIBHAS CXeMa, BBIYIHC-
JISIOIIAsT YIIPABITIONINA CUTHAT, (GOPMUPYEMBIH MPH BO3AEHCTBUN Ha STOT AJIEMEHT.
Hanpumep, mpu HakaTuH Ha KHOIIKY MOXKET (POpMHpPOBATHCS JIOTHUECKAs] CIUHHMIIA,
O3Haualomas BKJIIOUEHHE (apbl, a MPH OTXKATHU KHOIKU — JIOTUYECKUH HOIb (BEI-
KkmoueHue Qapsi). [Ipu moBopoTe MHKOWCTHKA HAa ONpEACIEHHBIN Yrol B OnpenenéH-
HOM HaIlpaBJICHUU BBIYHCIIACTCA BCIMYUHA HANPAIKCHUA, ToJaBacMas Ha 3JICKTPpUYC-
CKUU nMBUTATEeNb M T.A. [ co3maHusl, TECTUPOBAHUSA M PEIAKTHPOBAHUSA (PYHKIIHO-
HaJIbHBIX CXeM TakKXke pa3paboTaH BH3yaJbHBIH peaakrop. Ha ero mone MoxxHO pas-
Memark (GyHKIHOHAIbHBIE 3JIEMEHThI U3 BCTPOSHHBIX OMONMoTeK (apupmernueckue,
JIOTUYCCKUE, TPUT'OHOMETPUICCKUC, HI/I(I)pOBLIe, JUHAMHUYCCKUEC U T.Z[.) n COCIUHATH
HX BXOJbI U BBIXOJbI MCKIY co0oii. OcraBIinecs CBO6OI[HI)IMI/I BXOJbI ABJISIFOTCSA BXO-
JTAMH CXEMBI ¥ TIPUCOCINHSIOTCS K dIIEMEeHTaM yrpanieHus. CBOOOJHBIC BBIXOBI SB-
JISTFOTCSI BEIXOJIAMH CXEMBI U (POPMHpYEMbIe Ha HUX 3HAYCHHS MEPEHArOTCS HCIIOMHU-
TEJIbHBIM OpraHaM IUHAMHUYECKON MOJIENH TPEHAXKEPA.

Monynp pacuéra (yHKIMOHATHHON CXEMEBI IMO3BOJISIET B MacmTade pearbHOro
BPEMEHU BBIYMCIUTbL 3HAYEHUS BCEX BBIXOJOB CXEMbl B 3aBUCUMOCTH OT 3HAUYECHUU ee
BX0J10B. Ilpu 3TOM IJIs1 YBENMYEHHS CKOPOCTU MEPECUYUTHIBAIOTCS TOJIBKO T€ YacTH
CXEMBbI, B KOTOPBIX M3MEHWJIMCH 3HAUYCHHSA BXOAOB IO CPAaBHCHHIO C MPEABIAYIIUM
TakTOM pacuera. Moayib peau30BaH B BUJE JUHAMHUYECKOH OMOIMOTEKH U MOXKET
OBITH TIOJKITIOYEH K JII0OOMY MTPOTPaMMHOMY TIPOIYKTY.

MO}:[yJ'II) MOJACIMPOBAHUA IBUKCHU DJICMCHTOB YIIPABJICHUSA IPU BOS[[CI‘/'ICTBI/II/I
Ha HHUX OIlepaTopa MO3BOJISIET CO3/1aBaTh BU3YyalIbHO aJIEKBaTHOE TMIEPEMEIICHUE BUPTY-
aJbHBIX KHOIOK, JHPKOHCTHKOB, MEpeKodaresedl u T.J. DTO JOCTUraeTcsl 3a CHer
OTIpE/ICIICHUS] HATIPABJICHUS BO3CHCTBHS M TUHAMUYECKON CMEHBI Pa3IMYHBIX HU300-
PaKEHUI IIEMEHTOB YIPABJICHHUS (B PA3IMYHBIX MX ITOJOKEHUIX).

C momoIipr pa3paboTaHHBIX TEXHONOTUH Uit L{eHTpa moaroToBKH KOCMOHAB-
ToB uM. I0.A. TarapuHa ObUIM CO3IAHBI IYJIBT W CHUCTEMa YIPABJICHUS aHIPOHIOM
(poOoTOM, ITOXOKUM Ha YEIOBEKA MO CBOEMY CTPOCHHIO), @ TAK)KE IYJIBT yIPaBICHUS
MaHUITYJIATOPOM «Dpay I TIepeMEIIeHAs aHIPOnIa M0 TTOBEPXHOCTH MexXTyHapoI-
HOM kKocMuueckou craHuuu. [IpoBe/leHHbIE UCHBITAHUS MOKa3aJM BO3MOXXHOCTb HC-
TIOJIb30BAHUA MPEAJTOKCHHBIX TEXHOJIOT U 1A pEUICHU 3a4a4 YIIPaBJICHUSA KOCMHUYC-
CKHMH POOOTaMU U MaHHUITYJISITOPaMHU.
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Pa6oTa BeinonHeHa npu noaaepxkke IIporpaMmMsl GyHIaMEHTANIBHBIX UCCICIO-
Banuit OHUT 1, mpoekt Ne 2.9.

OCOBEHHOCTHU COBPEMEHHOTI' O OTAIIA PA3BUTHSI
BOPTOBBIX TPEHAXKEPOB JIJIS1 OTPABOTKH JJEMCTBUM DKHUIIAKA
B ABAPUMHBIX CUTYALIUSX
N.A. Poxkosa, B.}O. Hukumos

CoBpeMeHHBII 3Tal pa3BUTHS OOPTOBBIX TPEHAXEPOB ISl OTPAOOTKH AEi-
CTBHH DKHITIaKa B aBAPUUHBIX CUTYaLUsIX XapaKTepH3yeTcs pa3pabOTKON MHTEPaKTHB-
HBIX KOMIBIOTEPHBIX OOYYAIOIIMX CHCTEM M MOOWIBHBIX OOPTOBBIX TPEHAKEPOB
(TpenaképHble KOMIUIEKCHI 1 TPEHAXKEPHL. TexHOMOrMN pa3pabOTKH U OIBIT 3KCILTya-
tarn. [lox pen. B.E. llykmrynoBa. M., MammHocTpoenne. 2005).

B mporecc TpeHHPOBKH BKIIIOYACTCS PEANbHBIN 00BEKT — MexTyHapoaHas
kocmmdeckas ctannus (MKC). MoOWibHEI GOPTOBOW TpeHAXEP COMCPKHUT MaTeMa-
THYECKYI0, HH()OPMAMOHHYIO U BUPTYaIbHYIO MOJENb CHCTEM U 000pyIOBaHMS, HC-
[0JIb3YEMBIX IIPY JIMKBUAALMU aBapUUHBIX cUTyauui. Mcrnonb3yercs CylmecTBYOMas
6ecrpoBosHas cBa3b MKC i oObenuHeHHS Ha OOpPTY MOPTATUBHBIX YCTPONCTB
(TepmuHanoB TpeHaxépa). UieHBI 3KHMaxka UMEIOT BO3MOXKHOCTH, «IIOTPYXKasiCh B
BUPTYaJIbHYIO Cpey», «mepemenarbes» mo moaent MKC u ocymecTBisTh yrnpasie-
HHEe OOPTOBBIMH CHUCTeMaMH. B COOTBETCTBMU C BBIJAaHHBIMH AIKHIIAXEM YIPaBIAIO-
IIMMHU JICHCTBUAMH, B TpeHaXEpPe BOCIPOU3BOAMUTCS OTBETHAs peakuus cucteMm. Ta-
KUM 00pa3oM, porpaMMHOE oOecrieueHre TpeHaXEPa Mo3BONIIEeT UMUTHPOBAThH aBa-
puitHyto cutyanuio Ha 6opty MKC (A.A. Tumenko, B.1. SIpomonos MonenupoBanue
npu obecriedeHNH O€30ITaCHOCTH KOCMHMYECKMX IHoseToB. M., MammHocTpoeHue.
1981).

[JanbHeiimee pa3BuTne TpeHaXEPa MO3BOIMIIO HHTEIPHPOBATH OOPTOBYIO (LISt
OTpabOTKM NEHCTBHH 3KMIa)ka) M Ha3eMHYIO (IJIs1 ONepaTopoB HAa3eMHBIX TPYII B
LEHTpax yNpaBJICHHs T0JIETOM) YacTH TpeHaxképa. HazemHas yacTe TpeHaxépa MMeeT
uHTepdeiic ¢ TMHAMUYECKMMH MOJEISIMA OCHOBHBIX TEJEMETPUUECKHX (OPMaTOB,
KOTOPBIE UCIIOJIB3YIOTCS IIPU aBapUilHOM pearupoBaHNM, YHUKAIHHBIMH IS KaXKIOTO
LEHTpa YIIPaBICHUS.

JlanHble ¢ TpeHaxEpa paclpenessoTcs: yepe3 OOPTOBOM 1 Ha3eMHBIN CEpPBEPHI.
[Ipn mpoBeneHNN TPEHUPOBKM JKHUIIAX IEPEMEIAeTCs! M0 peasbHOMY OOBEKTY, BbI-
MOJHSIET NpPEeANUCAHHbIE AEUCTBHUS HA BUPTYalbHBIX IyJIbTaX TPEeHaXkEpa U BEIET pa-
JMOOOMEH Kak B peaJbHOW cuTyanuu. Mcnonb3yemasi MeTOMKa MpoBeaeHUsI 00pTo-
BBIX TPEHHPOBOK II03BOJISIET BOCCTAHOBHTH KOHLENTYaJbHYIO MOJEIb M OTpPadOTaTh
MOCJE0BATENBHOCT JEHCTBUI NP aBapUUHBIX CUTyalUsAX C Pa3lIMYHBIMHM Hauyallb-
HBIMU YCJIOBUSIMH.
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HCCJEJIOBAHUE KOCMOHABTAMM PA3BUTHS PACTEHUI
B HEBECOMOCTH B YCJIOBUSIX 3AMKHYTOM 9KOCUCTEMBI
E.B. Ilonosa, K.1. Ky3pmuna

Pactenus Ha GOpPTy KOCMHUYECKOTro KOpaOiisi IPH UINTEIBHBIX MOJIETaX MOTYT
CITy’)KUTh HCTOYHHKOM KHCIIOPOZA, CIOCOOCTBOBAaTh CHIDKCHHIO IICHXHYECKOTO
HamnpsDKeHUs] KOCMOHaBTOB. JlaHHast paboTa 3akirouaeTcsl B MOUCKE YCJIOBHH pocTta
pacTeHuil B HEBECOMOCTH 0€3 UCIIOIb30BaHMs CIICIIHAIN3UPOBAHHBIX YCTAHOBOK.

Lenp paboThl: M3yYUTH POCT M Pa3BUTHE PACTCHUI B YCJIOBHSAX 3aMKHYTON
HKOCUCTEMBI B HEBECOMOCTH; IPOBECTH HAOIIOJJCHUE 332 COCTOSIHUEM OIBITHOTO 00-
pasua pacteHus: Ha 6opTy MexayHapoaHoi kocmuueckoid cranumu (MKC).

I'umore3a: pacTeHHe MOXET CyLIECTBOBaTb B 3aMKHYTOM IPOCTPAHCTBE, MOJ-
JIEp>KUBasi MOCTOSHCTBO Cpefbl 0€3 CTOPOHHEro BMeMIaTenbcTBa. sl 3TOro HeoOxo-
JIMMO CO3/1aTh N3HAYaIbHO TAKUE YCIOBHUS, KOTOPBIE OTBEYAIHN OBl TOTPEOHOCTSAM pac-
TEHHs B OCHOBHBIX (paKTOpax pocTa, Jjajiee B pe3ynbTaTe KpyroBOpoTa BELIECTB CH-
cTema OyaeT mojep KuBaTh cedst camocTosTenbHO. Co3/1aBasi TAKUE CHCTEMBI Ha O0p-
Ty KOpabJIst, MOXXHO 00€CIIEeYNTh KOCMOHABTOB JOCTYITHBIM KHCIJIOPOJOM, IINTAHUEM, a
TaKkXKe B 3HAUUTEJIbHON CTETIEHN YMEHBIIUTH 3aTpaThl HA TEXHUYECKOE 00CITyKHUBaHNE
3eJIEHBIX TI0CaI0K B HEBECOMOCTH.

IlepBoHauanbHOI 3aaueill ABISUICS NMOMCK YCIOBHUM, NMPU KOTOPBIX pacTeHUE
CMOJKET CYILIECTBOBaTh B 3aMKHYTOM INPOCTPAHCTBE 0€3 CTOPOHHETO BMEIIATEIhCTBA
(00BEM CHCTEMBI, BIQXKHOCTb, JJIUTEILHOCTH CBETOBOTO U TEMHOBOI'O MEPUOOB, KO-
JIMYECTBO 3JIEMEHTOB NHUTaHMs B cyOcrpate). [Ipu onpeneneHny onTUMaNbHBIX YCIIO-
BUil B KauecTBe CyOCTpaTa HCIONIB30BAJICS TYMYCHBIH TOPU30HT CEPOH JIECHOH MTOYBHI.
ITpn moxroroBke k oTmpaBke ombITHOTO o6pasna Ha MKC mousa Obuta 3aMeHeHa Ha
XJIONIKOBYIO BaTy, HO KOJMYECTBO 3JIEMEHTOB ITUTAHUSI COOTBETCTBOBAJIO COACPKAHUIO
UX B ITOYBE.

Mo pesynbraTram MccienoBaHuil OBIUIO ONpPENENeHO, YTO Hanboee MpUCIIoco0-
JICHHOH M yCTOHYMBOW 3KOCHCTEMOH SBIIIETCS CHCTEMa, CoJepiKamasi XJIopohuTym
(BereTaTmMBHAs Macca pacTeHHs 3a 5 MmecsueB yBenuumiach Ha 40%), o6bem 3KkocH-
CTeMbl — 2 JI, KOJIMYECTBO HCIIOIb30BaHHOW Biiarh — 110 mu1, IJIMHA CBETOBOTO Ie-
puosa — 7 4, TeMHOBOro — 17 4, cybCTpaT COAEpKUT (MI/KT MOYBBI) Kanuii — 8,
¢dochop — 120, azor — 7.

B kauectBe o6pasna amst nposeaeHus onsita Ha MKC 6611 BBIOpaH canat copTa
«baraBusa», Tak Kak JaHHOE PAaCTEHHE HENPUXOTIMBO K YCJIOBHSM CYyLIECTBOBaHHS,
IIpY 3TOM OBICTPO YBEIMYHMBAET BEr€TaTUBHYIO Maccy. PacTenue moMemanocs B XJI0m-
KOBYIO BaTy, CMOYEHHYIO IHUTaTelIbHBIM pacTBopoM. Jlanee oOpaser momemancsi B
IUTaCTUKOBBIIM COCYJI, 3aKPBITBIN KPBILIKOW, 3aT€M FépMETUYHO 3allaKOBbIBAJCA B ILIa-
CTHKOBBII MakKeT, MOTOM YKJIaJAKy MOMEIAIX B 3alllUTHBIA TEeMHBIH 4yexon. 28 mapra
2014 r. Oner I'epmanoBuY AprembeB, 6bopTuHkeHep skunaxa MKC-39/40, nocrasun
Ha MKC o6paser u npoBén HaOIIOIEHNUS 32 COCTOSIHIEM PacTEeHUs B YCIOBHUIX HEBe-
comocTu. B Teuenue 7 aHel uccienoBaHUM pacTEHHME HE IOJABajl0 IPU3HAKOB YIHeE-
TEHUs, OTHAKO 3aTeM OBIJIO BBISBICHO M30BITOYHOE YBIAKHEHHE B CHCTEME, B PE3YiIb-
TaTe 4ero pacTeHue Havajio TMOHyTh. Ha maHHBIM MOMEHT HalJeH croco0 n3beranus
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MOJOOHBIX TIOCIEACTBHI: HCIIONB30BAHNE B Ka9eCTBE CyOCTpaTa pacTBOpa IOIHAKPH-
JAMHJA, CTIOCOOHOTO yIep>KUBATh OOJIBIIOE KOJIWIECTBO BIaTH U CBOCBPEMEHHO yII0-
BIIETBOPSATH IOTPEOHOCTH PACTCHUIA B HEH.

BriBogbI:

1. JlumutupytommM (HaKTOpOM Pa3sBUTHSA PACTCHUH B SKOCHCTEMAaX SBIIICTCS
BJara.

2. BEIsIBIICHBI ONITUMAITbHBIC 3HAYCHUS MAPaMETPOB JIJIs pOCTa U Pa3BUTHS pac-
TEHUI B YCIOBUSIX 3aMKHYTOM 3KOCHCTEMBI.

3. Dkocucrema Ha OOpPTy KOpaOIIsl TOIKHA OBITh YCTOHYUBOM, 00JIaaTh MAJTBIM
BUJIOBBIM Pa3HOOOpa3ueM, BXOSIIUE B HEE BHIBI JODKHBI UMETh IIUPOKHIA TUATAa30H
ONTUMAITLHBIX 3HAYCHUH )KU3HECHHO BaXKHBIX (DAKTOPOB.

HEKOTOPBIE OCOBEHHOCTH 3AITYCKA
MAJIBIX KOCMUYECKHUX AIIITAPATOB
C BOPTA MEXKJIYHAPOJJHOM KOCMUYECKOM CTAHIIUA
C.H. CambypoB

B cBsi3u ¢ pa3BUTHEM MHUKPOIJIEKTPOHUKH B TIOCIIEIHIE TOJbl OBICTPO pa3BUBa-
eTCsl HanpaBJieHHE KOCMOHABTUKH IO Pa3pabOTKe M 3aIyCKy MaJIbIX U CBEPXMAaJbIX
KOCMHYECKHX armaparoB. Pa3pabarsiBaeMble Majble KOCMUYECKUE amlmapaThbl AEISATCs
Ha: MHKPOCIYTHHKH Maccoi 10 100 Kr, HaHOCIIyTHHKH Maccoif 10 10 KI U MUKOCIYT-
HHUKHU Maccod 10 1 kr. MHorue cTpaHbl CO3Jal0T CIYTHUKH CEpHH KyOcaT, HMMEoIie
cragaapTtHsle pa3mepbl 10x10x10 cm u maccy ot 1 10 5 kr

Bornbioe KOMMYECTBO CITyTHHKOB CEPHM KyOcaT 3aIlyCKaroTCSl HIIM TOITyTHBIM
rpy3oM pakeroii-Hocutenem (PH) (mampumep, B korme 2013 r. PH «/lnemnp» Obuto 3a-
mymeHo 33 CryTHHKa), WIN IOCTABISIOTCS Ha MeXIyHapoaHyl0 KOCMHUYECKYIO CTa-
o (MKC).

HACA B 2014 r. ipoeno 3anyck ¢ PH VRC oxono 30 cryTHHKOB cepuu KyO-
caT, CO3JaHHBIX, B OCHOBHOM, CTYJICHTaMHU H3 YHHBEPCHUTETOB Pa3JIMYHBIX CTpaH. B
Hacrosuiee Bpemss HACA noarorosuio 6osiee 200 mogoOHBIX CIIyTHUKOB ISl TOCTaB-
k1 Ha MKC u nocneayromniero 3amycka.

B Poccun Taxxe paccMaTpHBarOTCS TEXHHYECKHE MPEIIOKECHUS MO 3alycKy
CIyTHHKOB Kak ¢ Poccuiickoro cermenta MKC, Tak u U3 rpy30Boro xopabmns cepuu
(I'K) «IIporpecc». 1 omuH, U Apyroi crmocod 3ammycka UMEeT CBOH MPEUMYIIeCTBa U
Henmoctatku. [Ipu 3amycke w3 ['K mmeeTcst BoaMoxkHOCTH ToaHATE opouty ['K mepen
ero 3atorsieHueM 10 BeicoThl 600—700 kM U mpou3BecTH 3aryck. Takum oOpazoM, ObI-
JM 3amylieHsl MUKpocyTHUKH «Kommbpu» n «Hubuey. Ilpu 3amycke CIyTHHKOB C
opOuTsl BeicoToi 700 KM CPOK CYILIECTBOBAHUS CITyTHUKOB YBEIMUUBACTCS 10 2—3 JIET.
[Tpu 3amycke cnytHnkoB ¢ MKC, opbuta xotopoii cocrasisier 350—400 kM, cpok cy-
[IECTBOBAHMUS CIIyTHHKOB Ha OpOWTE cocTaBiieT 4—6 MecsIeB B 3aBUCHMOCTH OT COJI-
HEYHOH aKTMBHOCTH.

3amyck cyTHHKOB ¢ BHemHed moBepxHocTn MKC mpomsBoauTcss KOCMOHaB-
TaMH BO BpEMs BBIXOJa B OTKPBITBIM KOCMOC ITyT€M OTTAJKHBAaHUS CIyTHUKA B
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HamnpaBJieHUW TPOTHB BekTopa aprkeHuss MKC. B cBsi3u ¢ Tem, 4TO BO3MOXKHOCTH
3aITycKa CIyTHHKA BO BpeMs «BBIxomay mpegocTaBisieTCsl HECKOJIBKO pa3 B TOMI, TO 3TO
SIBIISICTCA ONTHUMAJIFHBIM JUIS 3aITyCKa CTYACHUECKUX PaIHOIOONTEIbCKIX CITyTHUKOB
B paMKaX KOCMHUYECKHX JKCIIEPHMEHTOB 0 OOpa30BAHUIO W TMOMYJISAPU3AIIUH KOCMO-
HaBTHKH.

B noxnane paccMarpuBaroTCsl pa3MuHbIEe BapUAHTHI 3aIlyCKa MaJIbIX KOCMHYe-
CKHUX ammaparoB pa3nuvHbix Mmogudukaimii ¢ MKC.

MNPOBEAEHUE KOCMMWYECKHUX OKCIIEPUMEHTOB
HA MEXXJIYHAPOJHOM KOCMHUYECKOM CTAHIIUA
IO KOCMHUYECKOMY OBPA3OBAHHNIO COBMECTHO
C IOI'O-3AITAJIHBIM T'OCYJJAPCTBEHHBIM YHUBEPCUTETOM
C.H. Cam0ypos, O.1. Arakumes, B.A. ITukkues, T.C. KonMbikoBa

B mHacrosmee Bpems B pamkax JlonrocpodyHOW MpOTpamMMbI HAyqHO-
NPUKITAAHBIX HCCIEJOBAaHWH M  OKCIEPUMEHTOB (DenepasbHOTO0  KOCMHYECKOTO
areHTCTBa pa3zpaboTaHa Hay4HO-00pa3oBaTeNbHasi IPOrpaMMa KOCMHYECKHX JKCIEpPH-
menToB (KD).

Pakerno-kocmuueckas xoproparusa (PKK) «Oueprusi» cosmectHo c¢ IOro-
3amajHeIM rocynapcTBeHHbIM yHHBepcuTeToM (FO3IY, r. Kypck) nmpoBogut B paMmxax
KOCMHYECKOTO 00pa30BaHMsl U MOMYJISIPH3aLUi KOCMUYECKUX UCCIIe0OBaHUIl Ha OOpTY
Poccuiickoro cermenta (PC) MexayHaponnoit kocmuueckoit craniun (MKC) 2 sxc-
MepUMeHTa!

— otkphITas nepenada ¢ 6opra PC MKC no pannoiaroOuTeTsCKoMy KaHAITy CBS-
31 Ha Ha3eMHbIE NPHUEMHBIC CTAHIMM PAIHOMOOnTENel BCero Mupa H300pakeHHIH
(hoTomMaTepranoB, MOCBAMEHHBIX XU3HU U JIEATEIBHOCTH MEPBOro KocMoHaBTa F0.A.
larapuna «O Iarapure u3 kocmocay («About Gagarin, from space»);

— co3/1aHne, TOATOTOBKA M 3aITyCK B Ipoliecce BHEKOPaOeIbHOH AeSTeTbHOCTH
CBEpXMaJIbIX KOCMHYECKHX anmapaToB — «Paxnockady.

ITo K3 «O Tarapune u3 xocmoca» 3a nepByto nojouny 2014 1. mpoBeaeHo
6onee 10 ceaHCOB paAMOCBSA3M C yYaCTHEM CTYJCHTOB U IIKOJIBHUKOB. B Xo/e ceaHCOB
PaaANOCBSI3U IIKOJIBHUKY 3a/1aBany Borpockl skunaxxy MKC mo kocMoHaBTHKe.

ITo KD «Panuockad» B HacTosiiiee BpeMsl IPOBOANTCS TPETHH TaIl ITOTO IKC-
nepuMeHTa — 3arryck HanocmyTHHKa HC-1, pa3paboTaHHOTO M M3TOTOBJIEHEOTO CTY-
nentamu FO3I'Y. HanocnyTHuk npoen nonaxsli nuki ucnbitanuii B PKK «Oneprus»
u B peBpase storo roza nocrasieH Ha 6opt MKC. JleToM 3TOr0 TO/2 IIIAHUPYETCS 3T0
3aIlyCK BO BpeMs MPOBEJEHUS KOCMOHABTAMU BBIXOZA B OTKPBITHIM KOCMOC C NOBEPX-
Hoctu MKC nyrem oTrrankuBaHus pykoil npotuB Bekropa asuxeHuss MKC. Ilpenno-
JIOXKHUTENBHOE BpeMsl aBTOHOMHOI'O I10JIeTa HAHOCIIyTHHKAa — OT 4 10 6 MecsueB. 3a
9710 BpeMs cTyaeHTs! FO31Y u Apyrux Ha3eMHBIX pagHOI00NTEIbCKUX ITYHKTOB CBSI3H
OyIyT TONydaTh TEIEeMETPHUYECKYI0 MH(QOPMAIMIO CO CIIyTHHKAa O TeMIIeparype Ha
JNIEMEHTaX KOHCTPYKIUH, MmoTpebisemMoM Toke M T.I. CoyTHHK OymeT mepemaBaTh
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n300pakeHHe 3eMJIM B BUJUMOM M MH(pPaKpacCHOM JIHana3oHax, a Takke H300paxe-
HUSL JTyYIINX PUCYHKOB JIETEH, 3aIIMCAHHbIX B IAMSThH CITYTHHKA.

B noknaje paccMarpuBarOTCsl BOMPOCHI, CBSI3aHHBIE C MPOBEICHUEM BbIILIETIC-
PCUHCIIEHHBIX SKCIIEPUMEHTOB.

CIIEIUAJIN3UPOBAHHBIE CPEACTBA
KOHTPOJISI ®YHKIIUOHUPOBAHUSA MAHUITYJISATOPA ERA
B IIEHTPE YIIPABJIEHUS TIOJIETOM
JI.LA. CaBun

Heobxomumocts coznanust B Lentpe ynpasnenus nonérom (LIYII) cnenmanu-
3UPOBAHHBIX CPEACTB KOHTPOIS, MPEAHA3HAYCHHBIX A OLEHKH (DyHKIMOHMPOBAHUSA
pobora-manumynsTopa ERA, ompenensercsa crenudukoil 1 HOBU3HOH 3aiad, permiae-
MBIX J@HHBIM YCTPOWHCTBOM. B oTeuecTBEHHONW KOCMOHABTHKE HAKOIUICH OOJBIION
OIIBIT YCIEUIHOTO HCIIOIh30BaHUS AWUCTAHIIMOHHO YNPABISIEMBIX W aBTOMAaTHUECKHX
KOCMHYECKHX anmapaToB. HO OMBIT 3KcIuTyaTaliu B KOCMOCE JHCTaHIMOHHO YIpaB-
JISIeMBIX WJIM aBTOMAaTHYECKHX MaHUITYISITOPOB OTCYTCTBYeT. B CBs3M ¢ mimaHupyemoi
nocraBkoii Ha Oopt Poccuiickoro cermenra (PC) MexayHapomHOH KocMHYECKOW
cranuuu (MKC) manunynstopa ERA Bo3HHKaeT psii HOBBIX 3a/lad B CUCTEME YIIPaB-
JIeHHs TOJETOM OpOUTAIBHOIO MUJIOTHPYEMOTo KOMIUIeKca. PerieHue dacTu 3aaad,
CBSI3aHHBIX C MPOrPaMMHO-AIIAPaTHBIMKU CPEICTBAMH Ha3eMHOTO KOHTYpa OpOUTasb-
HOT'0 MaHUIYJSTOPa, PACCMOTPEHO B MIPEICTABICHHOM JOKIAIC.

B [IVIle moctymHOo Tpu THa uHGOpManmu o GyHKINOHUPOBAHWH MAHHITYIIS-
TOpa: JOKJIAAbl KHUIaXka, TeICBU3HOHHAS U TeleMeTpudeckas nHpopManuu. B nokma-
Jie pacCMaTpHUBAIOTCS TPOTPAMMHO-ANIAPATHBIE CPEACTBA, NMPEAOCTABISIONINE CIEIH-
anmuctam ['maBHOHN omepaTtuBHO# rpymmbel ynpasieHus (IOI'Y) mrdopMmammio Bcex
TpEX THIIOB, HaNOOIbIIIee BHUMaHNE yAeIeHO TeaeMeTpuueckoit nadopmarm (TMU).

Manunynstop ERA u ero mynbsTel ynpasieHust pa3paOboTaHbl, H3TOTOBIEHBI U
nocrtasieHsl B Poccuro EBpomnetickum kocmudeckum areHTcTBoM (EKA). Texnomorus
dhopmupoBanus, komupoBku U ynakoBku TMIU ERA uMmeeT cBou yHUKaIbHBIE 0COOEH-
HOCTH, OTIIMYHBIE OT aHAJIOTUYHOI TE€XHOJOTHH JIs OOJNBIIMHCTBA OOPTOBBIX CHCTEM
PC MKC. Ussneuenne TMU manumynsropa u3 obuiero motoka TMU PC MKC, eé
pacrakoBKa M JI€KOAMPOBKA MPOUCXOAAT B HECKOJBKO ITanoB. M3Bnedenue u pacma-
KOBKa OCYILECTBIISIFOTCS IIPOrpaMMHO-anmnaparusiMu cpencteamu LY Tla. lexoxanpos-
Ky ¥ oToOpakeHHe MH(OPMAIMH TTO3BOJISIOT BBIMONHATH HocTaBiaeHHble EKA crieru-
anpHble anmaparHele cpenctsa, T. H. MPTE. MPTE semonustor o6paborky TMU B
JBa sTana. Ha Bropom sTane no pesynprataMm JEKOJUPOBKU «TE€OMETPUUECKHX) Mapa-
METpOB, BBHINOJHAEMON Ha NEPBOM 3Tale, CTPOUTCA NCEBIOTPEXMEPHOE AMHAMUYE-
CKO€ N300pakeHNE MOJIOKEHUSI MAaHUITYJIITOPA OTHOCHTEIHHO CTaHIUH.

B noxmane o6o3nadeHa npobiemMa, CBsI3aHHAS C HAJMYHEM B HACTOSIIEE BPeMs
ToNBKO oxHoro Kommiekra MPTE. Ommcanbl BapwaHTBI perieHus: mpoOiaeMbl MyTéM
noctaBku MPTE B BHae «BUPTyasJbHBIX» MAaIIMH, SMYIHPYIOMIHUX PEalbHBINH Mpo-
TrpaMMHO-aNmapaTHeI KoMmIuiekc. [lokazaHa cxema MHTErpaly «BUPTyaJIbHBIX» Ma-
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muH B JokanbHyto ceTb [{YIla. [Ipencrasnen Bapuant aexoauposku TMMU ¢ ucnosnb-
30BaHHEM CIIEIHAILHOTO MPOTPaMMHOTO OOecTiedeHHs MTaTHbIMK cpeacTBamu [[VII.
WznoxeHo moapoOHOE CpaBHEHHE TOCTOMHCTB U HEOCTATKOB JIBYX BapHaHTOB.

B noxmane nmpennaraercs  HMCIOJB30BAaTh  COBPEMEHHBIE  MPOTrPaMMHO-
BBIYMCIIUTENBHBIE CPEICTBA, MO3BOJSIIOIIME CO3[aTh IICEBAOTPEXMEPHYI KAPTHHKY
BBICOKOM CTCNCHM JICTATU3AINMHA U PEATHCTUYHOCTH WM MCTHHHO TPEXMEPHOE H300-
pakeHHe C UCIIOJIb30BaHUEM CTEPEOIHCILIEEeB UM CTepeooukoB. B npeanaraemoii cu-
cTeMe TpEXMEpHOH BU3yanu3aluu OyJeT OTOOpaskaThCsl MPOCTPAHCTBEHHOE IOJIOXKeE-
HUE HE TOJBKO 3JIEMEHTOB MAHHUIIYISTOPa, HO U JIPYIHX MOABM)KHBIX BHEIIHHUX dJie-
MCHTOB KOHCTPYKIMH CTaHIIMU, TAKUX KaK MaHETH CONHEYHBIX OaTapeil, KphIIKa U
BBIIBWKHAS IDIAT(GOPMA MUTFO30BOM KaMEphI, 3aIUTHBIC KPBIIIKA WLTIOMHHATOPOB U
T. I

B nokianme paccMmaTpuBaroTCs HEOOXOTMMEIE WCXOAHBIE TaHHBIE M ATAIbl CO-
30aHUS TPEXMEPHOTO JWHAMHYECKOTO HM300pakeHUs. [IpmBeneHBl MareMaTHIecKHe
BBIKJIAIKM MAaTPUYHOTO METO/A PacyE€Ta KOOPAMHAT Y3JIOB U 3JIEMEHTOB B IPUIIOKECHUH
K KOHKpeTHOMY MaHUMyIsiTopy ERA.

B noknane nenmarorcst cienyrouye BeIBoABL. [t oleHKH (QyHKIIMOHHPOBAHUS
ERA B LI[VII-M roToBbI K pa3BEPTHIBAHUIO BCE HEOOXOIMMBIC CPEICTBA KOHTPOJISI, KaK
mraTHele TUNOBBIe cpenctBa L[YII, Tak ¥ BHOBB MOCTaBIIsIEMblE CIELUATIBHBIE CPE-
CTBa. YCTapeBIINe ClelHalbHbBIE CPECTBA HHOCTPAHHON ITOCTABKH MOT'YT OBITh 3aMe-
HeHbI 0oJiee COBPEMEHHBIMH CPEICTBAMU COOCTBEHHOM paspaboTku. CpencTBa Tpéx-
MEPHOH BM3yaJIu3alUU MOTYT CTaTb YacThlO NPOrPAMMBI, IPOBOJUMON B HACTOsALIEE
BpeMsl, MOJIEPHHU3AINH CPEICTB MPOrPAMMHO-AIMMAPATHOTO OOCCICUYCHUH CIEIHaH-
croB ['OI'Y, Takux Kak aBTOMaTH3UPOBaHHBIE CHCTEMBI IJITAHUPOBAHUS MOJNETA U aHa-
mm3a TMU.
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Cexuus 10. «K.3. IHOJKOBCKUN U IIPOBJIEMBI OBPA3OBAHUSI»

MPOBEJEHUE KOCMUYECKHUX 9KCIIEPUMEHTOB

HA MEXJIYHAPOJHON KOCMUYECKON CTAHIIUA

IO MIPOTPAMME KOCMHUYECKOI'O OBPA3OBAHUASA
C.H. Cambypos, T.C. KoambikoBa

B nHactosee BpeMs akTyalbHOM 3ajjadeil sIBIseTCs HCNoab30BaHue MexayHa-
ponHoii kocmuueckoit craHiuu (MKC) B kayecTBe COBpPEMEHHOTO MHHOBAIMOHHOTO
9JIEMEHTa B CUCTEME KOCMHUUYECKOTO 00pa30BaHUs MOJIO/IEKH.

[IpakTHyeckoe Hayajgo peaju3aliy MPOrpaMMbl KOCMHYECKOTO 00pa3oBaHMs
OBLTO MOJIOKEHO BO BPEMsS IIOJETa COBETCKOTO OPOWTAIBHOTO KOMILIEKca «Mup»
(19862001 rr.). Poccuiickue KOCMOHABTHI BO TVIaBe ¢ OOPTHHIKCHEPOM AJIEKCAHIPOM
CepeOpoBBEIM IIPOBENN CEPHIO YPOKOB U3 KOCMOCA C JIEMOHCTPAMEH Pa3IMYHbIX OIbI-
TOB B YCJOBHUSX HEBECOMOCTH W WILTIOCTpAalMeil NeHCTBHUS 3aKOHOB IPUPOIBI yHH-
KaJIbHBIMH OTIBITaMH M SKCcIepuMeHTaMH. [1o nToram 3THX ypOKOB OBUTH CIETaHbI BU-
Jeo(HUIbMBI Ha PYCCKOM M aHIVIMHCKOM SI3bIKaX 10 (M3HKE, TUAPOIUHAMHKE, MEXaHU-
Ke, TOBEJICHUIO XKUIKOCTH B HEBECOMOCTH U JPyTHE.

C Lenplo UCNONB30BaHUS BO3MOXKHOCTEH poccuiickoro cermeHra MexayHa-
POIHON KOCMHYECKOW CTAaHIIMM B 00pa30BaHHMHM, B HACTOSLIEE BPEMsl B paMKax JOJTO-
CPOYHOM IPOrpaMMbl HAy4HO-NPUKJIAJHBIX HUCCIENOBAaHUM U 3KcrnepumeHToB Dene-
PaJIbHOTO KOCMUYECKOTO areHTCTBAa pa3pabdoTaHa HaydyHO-0Opa3oBaTelbHas POrpaM-
Ma KOCMHYECKHX 3KCHEepHMEHTOB. [Iporpamma criocoOCTBYeT CO3MaHHIO YCIOBUH IS
MIPUBJICYEHUS] MOJIOZIEXKH K CAMOCTOSITEIIbHONW HayYHO-HMCCIIEI0BATEIbCKOM esSTENbHO-
CTH TO/I PYKOBOJICTBOM BEIYIIHX CIEIMAINCTOB MPEANPHUATHH U OpraHu3aluil KOCMH-
yeckoro npoduist. OCHOBHBIM JIOCTOMHCTBOM IIPOTPAMMBI SIBISETCSI BO3MOXXHOCTB
npoBeneHus auanora Mexnay skunaxem MKC, cryneHTaMu M IIKOJIBHHKaMH IO pa-
JMOIIOONTEIhCKOMY KaHaly cBsi3u. HekoTopsle (parMeHTHl STHX YPOKOB MOXKHO ITO-
cMmotpeTs Ha caite «Paanocssa3p ¢ MKCy. VMcnons3oBaHue 49acToT IS paAnoII00H-
TeNel MO3BONAET MPOBOAMTH CEAHCHI CBSI3M M 3KCIEPUMEHTHI HETOCPEACTBEHHO W3
IIKOJI ¥ YHUBEPCUTETOB B PEAIbHOM MacIITabe BpeMEHH.

B cTarpe mponeMOHCTPUPOBAHBI PE3YIbTAThl peau3al[iii OTEUYECTBEHHBIX KOC-
MHuYecKux skcnepuMenToB «PagnoCkady», «MAUN-75», «O T'arapune u3z Kocmocay.

Hcnons3oBanne MKC B kauecTBe COBpEMEHHOTO MHHOBAIIMOHHOTO 3JIEMEHTA B
crcTeMe KOCMHYECKOro 00pa3oBaHMs MOJIOZEKH IO3BOJHT IONMY/SIPHU3UPOBAThH JI0-
CTIKEHHS KOCMOHABTHKH, YIY4YIINTh Kaue€CTBO OOpa30BaHUS M IOBBICUTH INPECTHK
KOCMUYECKOU AEATEIbHOCTH.
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HATIPABJIEHUSI IOAT'OTOBKH KBAJTM®UIITUPOBAHHBIX
CIHHEOUAJIHACTOB JJISI PAKETHO-KOCMHAUYECKOHU OTPACJIN
JLH. lllamumos, H.U. BepxoBsix, F0.I". Jlepsoun, FO.I'. Kuctokos

B «Crtpaternn pa3Butus KocMu4eckoii nesrenpHoctr Poccun no 2030 roga u
Ha JaJbHEHIIYI0 TEepCHeKTHBY» (OPMHPOBAaHHE KOHKYPEHTOCHOCOOHOW pPaKeTHO-
KOCMHMYECKON TNPOMBIIUIEHHOCTH, B MOJHOM 00BEME peLIaromeil 3agauu Co3maHus
OTE€YECTBEHHON paKeTHO-KOCMUYECKOM TEXHUKH, SBISETCA OJHHUM U3 OCHOBHBIX
HalMOHAIIBHBIX IPHOPUTETOB Pa3BUTUSI KOCMOHABTHKH.

Jlnst BBITIOJTHEHUS 3TOH 3aJa4il HEOOXO0IMMO UMETh HE TOJBKO MOIIHYIO Hay4-
HO-TEXHUYECKYIO 0a3y, HO U CHELUAINCTOB BBICOKOH KBaMM(UKAIMU, KOTOPbIE MOTIIN
ObI 00ECTICUUTD «ITPOPBIBHBIE TEXHOIOTHUI.

B Hacrosmee Bpems He pemieHsl MpoOJIeMbl, BOSHHUKIINE €IIe B KOHIE IPO-
[IJIOTO BEKa W 3aMEJIAIONINE OCYIIECTBIICHHE CTPATETMIECKHUX 3a7ad KOPHOPAUU U
CTpaHbI:

— HU3KHUH MPECTIDK HMHKSHEPHBIX U pab0odnX CHeIHaIbHOCTEH;

— TeKY4eCTh KaJpOB;

— cJ1a0blil YPOBEHb MOJATOTOBKH B CPEIHEH LIKOJIE M B BHICIINX YUYEOHBIX 3aBe-
JICHUSAX;

— HEYJIOBJIETBOPUTEJIbHAS OIUIaTa TpyAa PabOTHUKOB KOPHOPAIMH, IIPH BBICO-
KO CTEIIeHN OTBETCTBEHHOCTH 3a PE3yIbTaThl pabOTHI U T.J.

MotuBanueii 3hexkTHBHON paboThl B paKeTHO-KOCMHYECKOH MPOMBIIIIEHHO-
CTH B COOTBETCTBHU cOo «CTpaTerueil pa3BUTHS...» JOJDKHBI CTaTh: BhICOKas oOIie-
CTBCHHAsI OIICHKAa 3HAYMMOCTH KOCMHYCCKOW NEeATEIBHOCTH, NPECTHKHBIA YPOBEHBb
(BBIIIE CpEemHEro 10 PETHOHY) MaTepHalbHOTO oOecmedeHHsl paOOTHHKOB OTPACIH,
pelIeHre WX COIHUANBHBIX MPOOJIEM, BO3MOXXHOCTh MPO(ECCHOHATHHOTO POCTa, WC-
MTOJIb30BAHKE CaAMOM COBPEMEHHOM TEXHUKHA MHUPOBOTO YPOBHS, ITUPOKOE IPUMCHEHUE
MEXaHU3MOB MaTePHAITLHOTO 1 MOPAIEHOTO TOOIIPEHUS.

Hdus  sddexruBHOoro pemenus dtux 3amadw Ha  OI'YII  "Haydso-
MIPOU3BOJICTBEHHOE 00BhEIMHEHNE aBTOMATUKN UMeHH akanemuka H.A. Cemuxarosa",
r. Ekarepunbypr (nanee — HITOA) BeneTcst paboTa 10 HECKOJIBKUM HANpaBICHHIM,
OCHOBHOE M3 KOTOPBIX — HOATOTOBKA MOJIOABIX KBATH()UIIMPOBAHHBIX CIICIIHAHCTOB.

Takas moAroToBKa MpeayCMaTPUBAET CIIEAYIOIIHE TAIIBI.

1. Ilonynapuzanus uaeil KOCMOHABTHKH CPEOH IIKOJIHHHUKOB, MOJIOJICKH H
HACEJICHHS B IICJIOM:

— IPOBEJICHHAE OTKPBITHIX KOHKYPCOB TI0 CO3aHUIO MaKETOB KOCMUYECKOH TeX-
HHUKH C MaT€pHAIbHBIMH TIOOLIPEHUSIMH;

— BO3MOXHOCTb NOCELIEHNE My3esl KOCMOHABTHKHU NPEANPHATHI, 000pyI0BaH-
HOTO UHTEPAKTUBHOM MOJIENIBIO MyJIbTa CTAPTOBOTO KOMILIEKCA;

— pabora OecruIaTHBIX KPY’KKOB IO POOOTOTEXHUKE JUISl IIKOJHHUKOB Ha 0aze
NPEANPUSITHS;

— nocemerne BeicTaBok ("MHHOITPOM", BricTaBKa BoOpyXeHu#, . HikHMiA
Tarmun).

2. Pabora co cryeHTaMu NpoGUIbHBIX JUIs IIPSIIPHATHS CHIEHUATIbHOCTEH:
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— TIPEToJaBaTeNbCcKas ISSTENbHOCTh COTPYAHUKOB TPEANPHUATHS B Y PaIbCKOM
tdbenepansHOM yHEBepcuteTe (YpDY);

— COBMECTHBIE HAyYHO-HCCIIEJOBATEIbCKUE OIBITHO-KOHCTPYKTOPCKHE pa3pa-
00TKH ¢ IPOGMIEHBIMU KadeIpaMu By30B C IIPUBJICUCHHUEM CTYICHTOB;

— 1eTIeBOe O0YYCHHE CTYICHTOB;

— YCTpOICTBO Ha paboTy CTYAECHTOB CTapILIUX KYPCOB.

3. Pabora ¢ MOJIOZBIMHU CIICIIMAINCTAMH:

— OpraHu3anusl y4acTHsi MOJIOJBIX YYEHBIX M CICIHalUCTOB B HAY4HO-
TEXHHUYECKUX KOH(EPEHLUAX U CEMUHAPAX;

— npoBeJieHue KoHKypca "Jlyumuii Moaoa0i ciennanucT npeanpuarus’;

— TeMaTUYeCKHe JEKLIUH JUIsl CHEHUaIICTOB [0 OCHOBHBIM HAINPaBJICHUSAM Jiesi-
TENBHOCTHU MPETIPHATHS;

— ©KETOHOE BPYUYCHHE CTHNEHIUM | €HEepaabHOr0 AWPEKTOpa HpPEANpPUSTHSA
JydIIAM MOJIOJBIM CHEIUAIICTaM;

— obyueHne B Maructparype MHCTUTyTa pagro3IeKTpOHUKN U HH(POPMAIHOH-
HBIX TexHoJoruil Yp®Y umenu nepporo IIpesunenta Poccuu b.H. Enbiiuna Ha ka-
(benpe «ABTOMaTHKW IO CIEUHAIBHOCTH «YTpaBJICHHE B TEXHUYECKUX CHCTEMax).

CrneunanbHOCTh AEIHMTCS Ha 1B HAIPABICHUS, B COOTBETCTBUU CO crieludH-
KOi1 pabOTBI MaruCTPaHTOB:

— «boproBas 1 Ha3eMHas anmnaparypa paKeTHBIX KOMIUIEKCOBY;

— «CucTeMbl yIpaBlIeHUS paKeTHBIMU KOMIUIEKCAaMI.

OOydeHue IPOBOJUTCSA B yUCOHBIX Klaccax Ha MPEANPHUATUAU. JICKIUU YUTAIOT
BeAyIIMe cHenuanucTsl Hay4HO-TIpON3BOJICTBEHHOTO OOBEIMHEHHSI aBTOMAaTHKU
(HITOA), pykOBOINTENH HATIPABICHIHA, TIPUHUMAFOIIHE HETTOCPEIACTBCHHOE YIaCTHE B
pa3paboTke u co3maHuK 00pa3lOB PAKETHO-KOCMUYECKON TEXHHWKH. 3a J1Ba roga ooy-
YEeHUs] MOJIOAOH CHenuanucT, 6e3 OTpbIBa OT MPOU3BOJCTBA, CTAHOBHUTCSI HACTOSIIMM
MarucTpoM, pasouparomumcs B crnenuduke padoThl CBOETO MOIpa3/iesieHHus, YMEo-
UM TIPUMEHATD MOJTyYEHHbIE HABBIKY B IEPCIEKTUBHBIX pa3paboOTKax.

B pesynpTare akTHBHOM pabOTHI 110 BCEM OIMHMCAHHBIM BBIIIE HANIPABICHUSM Ha
MPENPHUSITHN B IIEJIOM CIIOKIJINCH YCTOHYMBBIE TEHICHIIMHA K OMOJIOKCHHIO KOJIIEK-
THBA, CHIDKCHHUIO TEKYYECTH KaJpOB, 3HAUUTEIIEHO BO3POC MHTEPEC MOJIOJIEKH H CIIe-
LHAJMCTOB MPEANPUATHS K Hay4HO-HUCCIIEI0BATENbCKOI padoTe, MoBbICHIACH I PeK-
THUBHOCTb MOJI'OTOBKH KBATH(UIIMPOBAHHBIX CIIEIHAIUCTOB.

HUIAEN ICUXOJIOT O-IIEJATOI'MYECKOI'O COIMPOBOXJIEHU S
CAMOPA3BUTHUA IMYHOCTHU B TPYJAX K.3. IUOJIKOBCKOTI'O
W.B. BanoBa

IIcuxonoro-negaroruyeckoe COMPOBOXKACHUE CaMOPA3BUTHSA KaK OpraHHU30-
BaHHAas JIEATEIHHOCTh TI0 CO3JIaHUIO YCIOBHM, CIIOCOOCTBYIONIMX TAPMOHUYHOMY pa3-
BUTHIO JIMYHOCTH, OMUPAETCS HA MEXaHW3MbI CAMOIO3HAHWSI, CAMOPA3BUTHS U CaMO-
COBEPIICHCTBOBAHMS YEJIOBEKA.

Wnest mcuxosioro-nesaroruiaeckoro COMPOBOXKIACHUS CaMOPa3BUTHSI JIMYHOCTH,
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y4ET MHIUBUIYaJIbHO-TICHXOJIOTHYECKNX OCOOCHHOCTEN B Pa3BUTHU PEOCHKA OTpakeHa
B HAyYHBIX TPyJaX MPeACcTaBUTENEeH pyccKoro kocMu3ma, B yactHoctd K.3. I nonkos-
CKOTO.

B nmoxmame man anamms pabot K.O. ImomkoBckoro: «JIt060Bb kK camomy cebe
W UCTHHHOE cebsumiobney, «Ouepku o Beenennoit», «HupBaHay, a Takxke ero (yH-
JIaMEHTAJIEHOTO PYKOMHUCHOTO Tpyna «CBOWCTBa 4elloBEKay, KOTOPBI OH Hayal Hu-
catb B 1917 roxy, Bo3Bpamaics K HeMy Ha IPOTSDKCHUU BCEW CBOEH JKM3HH, HO TaK U
HE 3aBepIINII €ro.

K.3. [lnonkoBckuii MOHMMAET, YTO JUIi KOCMHYECKOTO Oy/IyIIero ueioBeye-
CKOTO COO0IIEeCTBa HY)KHBI M COOTBETCTBYIOIINE CBOWCTBA YEIOBEKAa M WHBIE YeJIOBe-
yeckue kauecTBa. OTcrolla €ro MHTEpeC W oOpalleHHe K MpodiieMaM IEelaroruku 1
TICHXOJIOTHH, K HayKaM, HAIPSIMYIO CBA3aHHBIM C CAMHM YEIOBEKOM U €T0 BOCIIHTaHU-
eM.

K.2. llnonkoBckuii mpeiaraeT CTpOUTs 00ydeHHE W BOCIIHTaHHE, UCXOIS U3
MIPUPOJIBI YETIOBEKA, €T0 BO3PACTHBIX M IICHXOJOTMYECKUX ocoOeHHocTei. Hambois-
LIYIO PaZiocTh M YAOBICTBOPEHNE, CUNTACT YUCHBIH, IPUHOCHT TPy, TBOpUECKas Jesi-
TEJILHOCTh, OCOOCHHO €CJIM OHM UMEIOT OOILECTBEHHO MOJIE3HYIO HAIIPABICHHOCTb.

B cBoux padorax K.3. LlnonkoBckuii cTpeMHUTCst K TOMY, 4TOOBI «0€e3 HacuiIns
Haxq HpHpO[[Oﬁ YUYCHUKa» TIOMOYb MPOSABUTHCA CBOMCTBaM €ro naMsATH, MBIIIJICHUA,
BOOOpaXXEHUS, YTO ECTECTBEHHBIM 00pa3soM COOTHOCHTCA C HACAMU ICHUXOJIOTO-
MIE1arOrMYEeCKOr0 CONPOBOXKACHHUS CaMOPa3BUTHA JIMUYHOCTH.

VY4eHslif oOpaliaeT BHUMaHUE U Ha Bo3pacT yuamuxcd. «Cuia BOCIPUUMYH-
BOCTH, — THCaJl OH, — 3aBHCHUT TaK kK€ OT Bo3pacTa. Moiojsle TobsI Hanbosee Boc-
npuuMYHBEL. Ha 3TOM OCHOBaHO BOCIIMTaHHE B MOJIOAOM BO3pacTe...». Men yaeHoro
0 TO3HAHHHM «MHKPOKOCMa» COTJACYIOTCSI C COBPEMEHHBIMH HJESIMH IICHXOJIOTO-
TIeIarorMYecKOr0 COMPOBOXKACHUS JETEH C y4eTOM X JIMYHOCTHBIX, HHINBHUYaIbHO-
TICUXOJIOTHYECKHX, BO3PACTHBIX, TEHAEPHBIX XapaKTEPUCTHUK.

Y4eHOTo BOJHYIOT TICHXO0JIOTO-IIeIarOTHYECKHUE BOTIPOCHI, CBSI3aHHbBIE C BOCIIH-
TaHHEM 4YellOBeKa B IUIaHE €ro aHTPOMOKOCMHUYECKOH KOHILEMIINHM, OCHOBAHHOW Ha
¢dunocodhur NOHMMaHKS CMBICIIA YEIOBEYECKOM KU3HU Ha 3eMJie U B Oyaylieil )Ku3Hu
B Kocmoce. Coznannas K.O. 1{H0IKOBCKMM KOHIENIUS BOCIUTAHUSA TTTy0OKO TymMa-
HUCTHYHA, T.K. oOpalleHa K Yel0oBeKy, ero cyasrbe. «...BakHOCTh 3HAHUS U ycoBep-
IICHCTBOBAHUS UYEJIOBEUECKOTO POJa, — IMHCAJI YUYEHBIH, — COCTABISIIOT OCHOBaHHE
MOETO TPyIay.

Uzydas tpynasr K.O. [{nomkoBckoro, yoexmaaeMcs B TOM, YTO B HHX PelIbe(pHO
NIPEACTaBICHA HJEsl ICHXOJIOT0-NeJaroruIeckoro COMPOBOXKACHUS CaMOpPa3BUTHS
JIMYHOCTH.

UToObI BOCIIHTATh «COBEPUICHHOTO YenoBekay, K.J. [{HoMKOBCKUI cTpeMUTCs
«y3HaTh BCE O YEIIOBEKE, €ro IICUXOJIOIUH, OMOIOTHUECKHX CcBOMCTBax». Cuuras ncu-
XOJIOTHIO «MEXaHMKOW MO3ray», OH MOAPOOHO OCTaHABIMBAETCS HA MPOIECCe BO3HUK-
HOBCHUA U PA3BUTHUA q)I/I?;I/I'-IeCKI/IX, YMCTBE€HHBIX 1 HPABCTBCHHBIX CBOMCTB JIMYHOCTH.
Ion ¢hu3nvecknM moapasymMeBarOTCsa «370pPOBbE, IIOIOBUTOCTh, OPTaHBI YyBCTB, Kpa-
coTa, ponroJeTre». [1og yMCTBEHHBIMH — TIaMsITh, BOOOPaKEHHUE, JTIOTMIHOCTD, TBOP-
4YecTBO W Ap. B umcie HpaBCTBEHHBIX CBOMCTB OINPENENIEHBI «TOJOM, *KaXaa, Ooib,
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PEBHOCTB, JIFOOOBB, IPYKECTBO, OCCKOPBICTHE, YKECTOKOCTh, TOOPOTa, MPaBAUBOCTD,
JDKABOCTB, CIIPABEIUBOCTD U T.JL.».

B ouepke «Huppanay» [{nonxoBCKUil MPOCIEKUBAET )KU3HEHHBIN MyTh YeJIOBE-
Ka OT JeTCKHX JIeT 10 CTAapOCTH Ha MHOTHX (paKTax, SBJICHUSX, BHI3BIBAIOIINX (PU3UTC-
CKO€ W IICHXWIECKOE yIOBOIBCTBUE MIIM HETPUATHOE HAIIPSDKEHHE, B HTOTE Yero MpH-
XOJIUT K BBIBOAY O HEOOXOJIMMOCTH Pa3yMHOM MOCTaHOBKH BOCITUTAHHS

IIpu3HaBas, 4TO «BCE COCOOHOCTH B 3a4aTOYHOM COCTOSIHUHU MPHUPOXKICHBI, U
Yy Pa3HBIX JFOJICH MPU OJWHAKOBBIX BHEIIHUX YCJIOBHUSIX MMEIOT CaMyl pa3HOoOpas-
HYI0 BEIIUYMHY», YUCHBIH MOAYCPKUBAT POJIb U CHIIy OPTaHH30BAHHOIO CTOPOHHETO
BO3JICUCTBUs (BOCIUTAHMS, CICIHAIBHO OPraHM30BAaHHOTO COMpPOBOXAeHUs). I[Ipa-
BUWJIBHO TOCTPOCHHOE BOCIHUTAHHE, 0 €r0 MHEHHUIO, TaKOe, MPU KOTOPOM YEIOBEK
MOJy94aeT OT BHEITHETO MUpPa Kak MOKHO OOJIbIIle BIEYATICHUN. B CBiI3M ¢ 3THM B ero
AQHTPOITIOKOCMHUYECKOW KOHICIIINH yIEIICTCs BHUMaHUE PAa3BUTHUIO OPTaHOB UYBCTB
(3peHus, ciyxa, pedd, ocsa3aHus, BKyca). LIMOIKOBCKHIl CUUTAN HX «OKHAMID» B OKPY-
JKAFOIIUH MUpP, KOTOPBIE IOMOTAIOT €r0 MOHATh. «OpraHbl YyBCTB, — OTMedal OH, —
MPUHUMAs BIIEYATICHUS, OTKIAJBIBAIOT UX B MO3Ty, oOoramas MHp BOOOpa)keHHs,
namsTh, 00pa3ys uaen». Uem Oounblile BIeUaTICHHH OT BHEUIHETO MHUpa MOJIYYHT 4e-
JIOBCK, TCM 60.]'1])]_[16 Y HETO 6y,ueT BO3HHKAaTh HOBBIX H}Ieﬁ, HOBBIX YYBCTB, B TOM YU C-
JIE CBSI3aHHBIX C KOCMOCOM. YUeHBIN TOBOPUT O IMMO3HAHUHM MHpa, U3YUCHHUU €TI0 OCHOB,
YTO NMPHUBEET K MO3HAHUIO ce0s uepe3 MUp, CAMOCTPOUTEILCTBY.

K.3. [luonakoBckHii pa3MBIIUIAET 00 UCTOKAX TeHHATBHOCTH, O TOM, YTO OIpe-
JICIIACT CIIOCOOHOCTh TCHUSI 3ariIIHYTh JAJICKO BIIEPE] M OTKPBITh IYTH YCKOPCHHUS
HAYYHO-TEXHUYIECKOTO W HPAaBCTBEHHOTO IIporpecca.

Meicou neparora K.3. IlnonkoBckoro mproOperaroT 0co0yr akTyaabHOCTh B
CBETE OTIPENENICHUS YCIOBHHA peai3alii CHCTEMBI IICHXO0JIOT0-TIeJaroTHIeCKOro Co-
MIPOBOK/ICHUS caMOpa3BUTHs JeTed. [IpeamMeTom megarorndeckoil moaaep KKi Cero-
JTHSI CTAHOBUTCS TIPOIIECC COBMECTHOTO C PEOCHKOM OIpeIeNieHHs er0 COOCTBEHHBIX
HHTEPECOB, IeNiel, BO3MOKHOCTEH U MyTeH MPEONONCHHs MPEMATCTBUI (Tpobiem),
MEIIAONINX €My COXPaHHTh CBOE UYEIOBEYECKOE TOCTOMHCTBO U CAMOCTOSITENBHO
JIOCTUYb JKEJIAeMbIX PEe3yJbTaTOB B OOY4YEHHMH, CAMOBOCIHTAHUHU, OOIIEHHH, 3/10pO-
BOM 00pa3ze *KHU3HH.

HccnenoBanue mpoBeaeHo npu (GUHAHCOBON moanaepxke Poccuiickoro ryma-
HUTapHOTO Hay4Horo ¢onaa u IlpaButenscrBa Kamyxckon obmactu (mpoekt Ne 14-
16-40007a(p)).

OI'PAHUYEHHBIE BOBMOXKHOCTH
N HEOI'PAHUYEHHBIE IIOTEHIIUU
(ucciaenoBanue TopuectBa K.J. lluonkoBckoro B 6ubanorexe Ajs ciaenbIx)
M.II. KonoBanosa

Kynbrypa BiusieT Ha Bce chepbl KU3HEACATEIILHOCTH YesioBeka. Hanbobiiee
e BIIMSHUE OHA OKa3bIBaeT Ha 00pa3 )KM3HHM KaXKJIOTO WieHa o0IecTBa, JI000H -
HocTH. Tak kak HEHTPOM KYJIBTYPhI ABIACTCA YEJIOBEK CO BCEMU €TO HOTpe6HOCTﬂMI/I
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1 3a00TaMH, TO 0c000€ MECTO B COLUATIBHON KHU3HH 3aHUMAIOT U BOIIPOCHI OCBOCHUS
UM KyJbTYpPHOH CPEIbl, M MIPOOIEMBI, CBSI3aHHBIE C IOCTHKCHHEM UM BBICOKOTO Kaue-
CTBa B NIPOLIECCE CO3JAHUS U BOCIPHUITHS KyJIbTYPHBIX IECHHOCTEH.

CeroaHs KpaifHe Ba)KHO OOpaTHTh BHUMaHHE Ha TO, YTOOBI JIFOJTU C OTpaHUYICH-
HBIMH BO3MO>XHOCTSIMH CMOTJI CBOOOIHO IOJB30BAaTHCS HAKOIJICHHBIMH dYEJIOBEYe-
CTBOM JIOCTIDKEHUSIMH KyJBTYphL. [Ipno0masce K KyJlbType — HHBAJIUJ CTAHOBUTCS
YacThIO0 KyJbTYPHOTO COOOIIECTBa.

Crarucruka CBHICTEIBCTBYET, uTo B Kamyxckoit obmactu Ha 1 MiTH. sxuteneit
npuxomutcsi 90 ThIC. MHBAJIMIOB, KaXIbIH 4-bIil POXKICHHBIH pEeOCHOK — WHBAJIHI,
TPEThsl YaCTh HACEJICHHS XKUBET HIDKE MPOKUTOUHOTO YPOBHSL.

[IpaBa rpaskiaH ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHM Ha PaBHBIH M CBOOOIHBII
JOCTYn K WHGpOpManuu, o0pa30BaHHMIO, HAIMOHAIBHOMY KYJIBTYPHOMY HACIIEAHIO
Poccun monmyannm orpaxxeHne B paboTe CeNHaTbHON OMOIHOTEKH.

OpnHoii u3 ¢opMm paboOTH OMONMOTEKH MO JAaHHOMY HAINpPAaBJICHHIO CTAJO CO-
TpyznHH4YecTBO ¢ My3esimu T. Kamyrn m Kamyxckoit obnactu. Unratenn O6uOmmoTexu
SIBISIFOTCSI TTOCTOSTHHBIMHU TTOCETHTENSIMH | 0CyJapCTBEHHOTO My3€sl HCTOPUH KOCMO-
HaBTHKH U Jloma-My3es um K.3. [{101K0OBCKOT0. DKCKYpCOBOABI HAIIUIM NMPaBUIbHBIN
MOJXO/A K HAaIlUM yuTareasM. MM ymanoch B CBOMX paccKa3ax pacKpbiTh HUCTOPHUIO
BO3IYXOIUIaBaHMs, aBUAINH, PAKETHO-KOCMMYECKONH TEXHUKH, 1aTh HCUEpPIBIBAIOIICEe
IIpeJCTaBICHUE O HAyYHOM Hacieaud 1[MoIKOBCKOro, OCHOBOIOIOKHHIKA TEOpeTHIe-
CKOW KOCMOHABTHKH, KPYITHOTO M300peTaTess, aBTopa TPYyAOB N0 (GHI0COGUHN U CO-
LHOJIOTHH.

B pamkax coTpymHMuYecTBa C KalyKCKUMH My3esmu Kamyxkckas oOmacTHas
OnbnMoTeKa Ul CIENbIX NMPHHSIA ydacTHE B HAayYHO-TEXHHUYECKON KOH(EpeHIHNH
«KocMoHaBTHKa, pain03IEKTPOHUKA, TeOMH(POPMaTHKay», COCTOsIBILEHCS B Psi3anu, Ha
poaune [{nonkoBckoro, B oM 150-1eTHETO 100MIIes BEIUKOTO YUYSHOTO, U IOKa3alia o
HeM (uiIbM, KOTOPBIH OBIT CHAT COBMECTHO ¢ TesekaHaioMm «Kynbrypa» n Jlomom-
my3eeM Llnonkosckoro B Kamyre.

Kpome Toro, 6ubnmoreka u3gana kHuru o xu3Hu K.O [{nonkoBckoro B pas-
nnyHbIX (opmarax u nepepana B ¢pouabl LIBC obnactu, PI'BC, myseiinentp «Ilpe-
ononenne» uM H. Octposckoro. Hamra neppas kaura «B Kanyry x [{nonkoBckomy»
ObUIa M3/1aHa YKPYMHEHHBIM MIpHU(GTOM JUI crnaboBuAsmuX U mpudTom bpaitia. Oto
IIPOU3BEICHHE 3aBOEBAJIO IIPH30BOE MECTO Ha BCEPOCCUIHCKOM KOHKYypce. Kpome Toro,
K roomiero JJoma-myses K. 3. [lmonkoBckoro 6mbnmoreka m3nana kaury A.B. Koctu-
Ha «K.D. 1In0onKOBCKMiT U3BECTHBIN M HEU3BECTHBINY.

B namem ¢onne nmeercs 6onee 100 HaMeHOBaHUI KHUT, CBsI3aHHBIX ¢ L{mon-
KOBCKHMM, OMOJIMOTEKA TECHO COTPYAHHYAET C 00IEecTBEHHBIM (oHI0oM LlnonkoBcKo-
ro, KoTopslit Bosriasisier Cepreit Hukonaesiny CamOypoB, 10JTydaeT OT HEro KHHTH.

bubnuoreka Obuta HarpaxkJaeHa oJHOHM U3 15 100WIeHHBIX Menael 3a momys-
PHU3AIMIO UAEH BEIUKOTO POCCUICKOTO KOCMUCTA CPEAH MHBAHIOB.

KoncrantnH DOnyapnoBud L{HOTKOBCKHUI SBIIAICS MOYETHBIM WIEHOM oOOIIe-
ctBa ryxux B 1932 romy. Ilpumep KoHcranTmHa DmyapmoBuya, CTONKHYBIIETOCS
IocyIe TIEPeHECEHHOH B AETCTBE TSHKENOM OOJIE3HU C OTTOPKEHHEM 00IIecTBa, ¢ rojIo-
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BOM ymeamero B YTCHUE, CIIOABUTI MHOTHMX WHBAJINUI0B Ha YIIOPHOE CaMOCOBECPIICH-
CTBOBAHME M JOCTHKEHHE BEICOKHUX IICJICH B KH3HH.

PA3BUTHUE JONOJHUTEJIBHOI'O ADPOKOCMHAYECKOI'O
OBPA3OBAHMUSI JIETEN: OIBIT, IPOBJIEMBI, TEHJIEHILIVH.
(u3 onbITa padoThl JeTCKO-IDHOIIECKOT0 EHTPa
KOCMHUYecKoro odpazoanns «I'amakruka» ropoxa Kamyra)
A.B. Ctenanosa

Nwms Benukoro pycckoro ydeHoro Koncrantuna Onyapaosuda I{uonkosckoro,
OCHOBOIIOJIOXHHMKA COBPEMEHHON KOCMOHABTHKH, U3BECTHO BO BceM Mupe. Ero renu-
aJIbHBIE UJICH TOHITHBI U TPOCTHI KAKIOMY YEJIOBEKY, MEUTAIOLIEMY ITOCTPOHTH IIpe-
KPaCHYIO ¥ CYaCTIIMBYIO )KHU3Hb C MCIOIB30BAHUEM BCEX AOCTIDKCHHUH HAYKH U TCXHH-
KH.

Jetcko-foHOmeCKHH TeHTp KocMmudeckoro obpaszoBanus (AFOLIKO) «[ amak-
THKa» TaKXKe CTapacTcsl MPHOOMINTh YYaluxcs K ydeOHO-HMCCIIEOBATEIBCKON nes-
TEJNBHOCTH Yepe3 a3pokocMuueckoe odpasoBanue. Heodxoaumo i cerogus B Poccun
pa3BuBaTh JaHHOE HampapieHHe? OTBETHTh Ha JaHHBIA BOIPOC HE Tak Jerko. Bens
KOCMOHABTHKa — 3TO 0co0asi cepa, CBsI3aHHAas C UCCIEAOBAHUEM M OCBOCHHEM KOC-
MHYECKOTo MpocTpaHcTBa. EcTecTBeHHBIN crnoco0 BHEAPEHHUS 3TOr0 MOHHUMAHUS B
CO3HaHHUE YeJIOBEUECTBa — KOCMUUYECKOE 00pa30BaHUE AETEH U MOJIOACKU.

B 2012-2013 yyeOHOM romy, Korma Bcs cTpaHa oTMmedana 155-metwe co aHs
poxaenust K.O. luonkoBckoro u 55-netue Havyasla KOCMUYECKOM 3pbl, LIEHTP TaKXKeE
HE OCTaJICSI B CTOPOHE. bhuIN TOATOTOBIICHBI M IPOBEAEHBI CIICIYIONINE MEPOTIPHUATHS:
©XKEeroJ(Hasi TOpoJcKasi KOH(EpEeHIMs yJamuxcs, nocpsuienHas namsata K.O. L{uon-
KOBCKOTO, HWHTEIIEKTYaIbHO-TBOPUYECKUH TypHHP «VI3BECTHBI W HEW3BECTHBIN
HuonkoBckuit», Bcepoccuiickast xoH(pepenus yvanmmxcs «HOnocts. Hayka. Koc-
MOC», TOPOJICKasi KOCMHUecKas onuMIuana, npoduibHas cmena «CanSat B Poccnmny
Ha 6aze JIOOL] «benka». JIOLIKO «I"anakTrka» BTOpoii roa peanu3yeT npoektsl «OT
MOJIeNIell YUeHHUECKUX JI0 Kopabiel kocmuueckux», «Kocmudeckune ceMeiHbIe My-
TemecTBUs», «LlIkoapHbI ciyTHHK B Kamyxckoit o6mactiy», «Iloner mpomomkaeTcs»
u «Mos mepBast MOJIeNb» Ha Oa3e 00pa3oBaTeabHBIX yupexaeHuii r. Kamyru u Ha 6ase
JIOLIKO. Ha cemuHape s pyKOBOAMTENEH 0Opa30BATEIbHBIX YUPEKICHUH IO
BHEJIPEHHIO a9POKOCMHYECKOTO 00pa3oBaHus ObIIO OTMEYEHO, 4TO JJaHHOe 00pa3oBa-
HHE SBISIETCS] OJaroNpHUsITHON CPenoi, B KOTOPOH pacTyT u GopMHUPYIOTCS HE TOIBKO
Oynmynive TokoseHus uccienoBareneii KocMoca, HO M JIFOOM C CaMOCTOSITENIBHBIM
TBOpYECKUM MbleHueM. Jna ywamuxcs ropoaa JIOLIKO npoBoauT ropojickue
COPEBHOBAHMSI 10 KOMHATHBIM JIETAIOLIUM MOJETSAM, 10 KOMHATHBIM PaJUOyIpaBiisie-
MBIM MOZENSAM, IO METaTeIbHBIM MOJENSAM IIJIAHEPOB, MO CXEMAaTHYECKHM MOJEISM
CaMOJIETOB U TUIAHEPOB U TOPOJICKHUE COPEBHOBAHUS 10 PAKETOMO/IEIEHOMY CIIOPTY.

Crnenyet orMeTuTh, uto 9 Maprta 2014 r. ucnomHuiock 80 JeT co THS poxkIe-
HUS TIEPBOrO0 KocMOHaBTa TutaneTsl 3emist — FO.A. Tarapuna. 10 ¢eBpans B meHTpe
Haydal peanu3aliio MPOEKT, MOCBALIICHHBIH 3TOMY 3HAMEHATEIbHOMY COOBITHIO, —
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«[arapunckue nau B Llentpe». B mporpammy OBIIH BKITIOYEHBI pa3BUBAIOIINE HTPHI,
WTpa-BUKTOpPHHA 10 OWorpadum MmepBOro KOCMOHABTa, ONOK 3aHATHH «Harpasmsr
10.A. T'arapunay, KHHOJIEKTOPUH «YPOKH KOCMOCAy.

Hns  wamboyee  yCHENIHOTO  BOBIICYCHHS  MOJOACKH B  ydeOHO-
HccienoBaTeNnbeKyto aesatensHocTh B JJEIOLIKO «lamaktrka» cozmana monens «lllko-
JIBl KOCMUYECKHUX TEXHOJIOTHil» (PyKOBOIUTENb KaH. TexH. Hayk FO.A. Biacos.

JlaHHast MOJIeTIb MTO3BOJISICT BOCIIMTAHHUKAM IIEHTPa, HE TOJIBKO MOCELaTh 00b-
€IMHEHNs, HO ¥ IPUHATH Y4acTHE B JII0OOM M3 NPOEKTOB, peanusyromuxcs B JJHOLIKO
«["amakTuka».

AHanuupys mpojeslaHHylo pabdoTy, MOXHO cka3arb, uto B JJIOLKO «[amak-
THKa» CO31aH CTaOWIIBHBIN KpPYT' yYallUXCsl, YBJICYEHHBIX HCCIIEI0BATEIbCKOM, H300-
peTaTeNnbCKOi IeATeNbHOCTEI0O B 00JIACTH a’3pOKOCMHYECKOTO oOpa3oBaHus. Taroke
pa3paboTaHbl OpraHU3AIOHHBIC MOJEIH, TO3BOJIIONINE BKIIOYUTE HOBOE CONEpIKa-
HHE 00pa30BaHUs B MPAKTHUKY JOIOIHUATENHFHOTO oOpazoBanua. OpraHn3oBaHa MOITY-
TApU3anUs KOCMAYECKOTO HATIPABICHUS NESTCIHHOCTH IITKOJNBEHUKOB. YCTAHOBIICHBI
MapTHEPCKUE B3aNMOOTHOIICHHUS C OPTaHU3aUIMI KOCMHYECKOTO TIPOQHILS.

Bce 310 mo3Bommino BocmuTanHukam JIFOLIKO «[amaktuka» 3a 2013-2014
y4eOHBII IO/l IOCTUYB CIEAYIOIINX Pe3yIbTaTOB:

— B TOPOJICKHX KOHKYpCax, KOH(EPEHIUsIX, COPEBHOBaHMSX JIaypeaTaMu U I0-
oemutersivu cTanu 58 yuamuxcs Llenrtpa;

— B MEXPETUOHANBHBIX U 00JIACTHBIX MEPONPUATHIX JlaypeaTaMH U mobenuTe-
JAMH cTanu 12 yyamuxes;

— BO BCEPOCCUMCKHUX MEPONPUATUAIX 93 ydamuxcs;

— B MEXIYHApOIHBIX KOH(epeHInAX n KoHKypcax 13 ywanmimxcs LlenTpa;

— 1 mobemurens 4-ro MockoBckoro u 1-ro MexmyHapogHOTO (ecTHBAI JeT-
CKO-FOHOIIIECKOTO aBHaKocMuieckoro teopuectsa «Ot BuHTa!» (MAKC 2013);

— Bo BTOpoM Poccuiickom demmnmonare CanSat B HomuHanmsx «Jlydmas pea-
TU3aIHs MPOCKTay, «JIydmias umes» KoMaH/a EHTpa CTaa JIaypeaToM.

HNHHOBAIIMOHHAASA AEATEJABHOCTbD
JETCKO-IOHOHMECKOI'O HEHTPA KOCMHUYECKOI'O OBPA3OBAHMSI
«TAJTAKTUKA» TOPOJIA KAJIYT A
N.B. UBanoga, A.1O. Kononosa

B nmokmane maH aHanuM3 pa3BHBAIOIIMX BO3MOXHOCTEH 00pa3oBaTEIBHON CpEIl,
KOTOpBIC TPEIOCTABISACT YYPEHKICHUE JIOMOIHUTEIBHOTO 00pa30oBaHMs KOCMHYECKOM
HAIpaBJIeHHOCTH J[eTCKO-IOHOMIECKHHA [EHTp KocMmdeckoro oopaszoBanus (IFOLIKO)
«["anakTrkay.

JIOLIKO «I anakTukay — ydpexaeHHe IOTOJIHUTENBHOr0 00pa3oBaHMs, peasn-
3ylolIee uaeu KOCMHU3Ma cpely mKoJabHUKOB Kamyru. [Iporpamma «AspokocMmudeckoe
o0Opa3oBaHKe MIKOJHHUKOBY BKIIIOUYEHA B PETHMOHAIBHYIO MPOTPaMMy pa3BUTHS 00pa3o-
Banms Kamyxckoii obmacTu.

232



B yupexxaeHun 3aJ105KEHBI OCHOBBI AJISI CIIEAOBAHUS UAESIM KOCMHUYECKOTO 00-
pa3oBaHuI:

— MIOHMMaHue 00pa30BaHMs KaK JINTHOCTHOTO CAMOCO3HaHUs;

— IPUHATHE HUJeH 00 aKTHBHOW TBOPYECKOW 3BOJIONMH YEJIOBEKA M MHpA,
IIBHOKEHHMH YeJIOBEKA OT HU3IIEH CBOOOIBI K BBICIIIEH;

— IOTIBITKAa O0OBEAMHEHUSI HAYK BO BCEOOIIYI0 KOCMHUYECKYI0 HayKy O JKU3HH,
BBE/ICHHE B 00pa30BaTeIbHBIN MPOLIECC METAPEIMETOB, COACPIKALIUX OTPEIEIICHHBIN
Ha0Op JIMYHOCTHO-OPUEHTUPOBAHHBIX IEPBOCMBICIIOB.

[To3Hanue kocMoca U cebst yepe3 KOCMOC MPOXOJUT U B paboTe TBOPUECKHUX
00beAMHEHN Pa3IMYHOW HANpaBIEHHOCTH: CHOPTUBHO-TEXHHYECKOH, HAy4YHO-
TEeXHUYECKOI, eCTeCTBEHHO-HAayYHOH, COLUAJIbHO-TIEIarOTNYEeCKOH, XyI0KEeCTBEHHOI],
KyJbTYPOJIOTHUECKOH, 9KOJIOTO-0MOIOTHIECKOI. VYuursiBas TpeOoBaHUsA
CETOIHSAIIHETO [HS, COLMAIBHOTO 3alpoca CO CTOPOHBI POIUTENICH M ydaIluxcs,
MEeJarorudecknii  KOJUICKTHB  pa3pabaThlBacT M pealu3yeT JIONOJIHUTEIbHBIC
o0pa3oBaTenbHBIE TPOrPaMMBl PA3INYHBIX yYPOBHEH 0O0ydeHMs: OOIIEKYIbTYpPHOTO,
yriTyOIeHHOTO, TPO(heCCHOHATBHO-OPHEHTHPOBAHHOTO.

AdpoKocMUYecKoe HalpaBlieHHE ESTEIBHOCTH YUPEXKICHHUS ONPEIETIIIIO CETh
CO3/1aHHBIX HHHOBAIIMOHHBIX 00pa30BaTeIIbHBIX IPOEKTOB.

C 2012 roma JIOLKO «l'amakTuka» SBISETCS COOPraHU3aTOPOM TMPOEKTa
«xonbHblil ciyTHUK B Kamyxckoit o0macti», pacciuTaHHbld Ha ydamumxcs: 13—-16
JeT. YYacTHHUKU TNPOEKTa INPEACTABIAIOT IIKOJBHBIA CIYTHUK, BBIIOJHEHHBIH M3
Habopa 2JIEeMEHTOB, MPEJOCTABICHHBIX opraHuzaropamu. [lo pesympratam ¢unana
NpOEKTa KOMAHJIBI-TIOOEANTENM MMEIOT BO3MOXHOCTh NPHHATH y4dacTHE BO
Bcepoccuiickom mpoekte «CanSat B Poccumy.

JIOLKO «lanakTuka» npegiaraeT NPOEKT COLUUAIbHO-IENArOrM4ecKod MU
JIyXOBHO-HPABCTBEHHOW HAIPaBICHHOCTH: «MOMN HOBBIM MUP», «ManeHbKUN MPHUHID,
«B KOCMOHaBTEHI 51 O TOIIEJ, ITyCTh MEHS Hay4JaT».

JIOLKO « I anakTukay sBIsS€TCS aBTOPOM OpHUTMHaJIbLHOTO npoekrta «Modto-
JIeKHOE Tu3aitH-010po», 00beIMHMBIIEE B ce0e KOCMUYECKOe Havalo ¢ XyA0)KeCTBEeH-
HBIM TBOPUYECTBOM.

C nespio pacmIMpeHns HayYHO-TEXHUYECKUX 3HAHUH cpeln MIKOJIHHUKOB B 00-
JIACTH PAKETHO-KOCMHMYECKON TEXHUKH, ACTPOHOMHUH M (QU3UKH COTPYIHUKAMH Memo-
PHATBHOTO My3€es KOCMOHABTHKH (I. MocKBa), coCTaBlieHa My3eiiHO-00pa3oBaTeIbHAS
nporpamma Juis AeTeid u nenaroros «[ arapuHckue aHU B MeMOpHaibHOM My3ee KOC-
MOHABTHKHU», KOTOpbIM peanuszyercsi coBMecTHO ¢ JJIOLKO «lanakTuka» uepe3 cu-
CTEMY MEPONPHUITHI.

C 2011-2012 yyeb6HOrO Toma Ha Oaze [JFOLIKO «['amakTmka» cTapTOBal
o0pazoBaTenbHBIH NMPoeKT «CeMeiHple KOCMHYECKHE IyTEHIECTBHS» Kak OJHA W3
(hopM pabOTHI C CEMbEH.

JIOLKO «lamakTrka» mpearaeT MIUPOKUH CHEKTp 00pa30BaTEeNbHOHN Jes-
TEIBHOCTH, TIPU 3TOM KaXX/IbIH YJaIuics UMeeT HEOTPaHWYSHHBIE BOZMOKHOCTH pas3-
BUTHSI CBOMX MHIMBHIYaJbHBIX CIOCOOHOCTEH U MOTpeOHOCTEH.
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BHEYPOUHAS JEATEJIBHOCTb KAK C®EPA CAMOPA3BUTUS
N CAMOCOBEPHIEHCTBOBAHUSA TUYHOCTHU
N.B. BanoBa

XapaKTepHOW YepTOW COBPEMEHHOTO 3Tama OOHOBJICHHS 00pa30BaTENBFHOTO
mpolecca ABISAETCS OpUEHTalUs Ha MaKCHUMaIbHYH WHAMBHAYAIN3aLUI0 COIPOBOXK-
JICHUS] Pa3BUTHS YUYAIUXCsl, IPU3BaHHAs 00ECTICYNUTh JOCTIKEHNE PE3yIbTaToOB U d(-
(heKTOB B JIMYHOCTHOM, COIIMATEHOM M MHTEIUIEKTYaIbHOM pa3BUTUH PEOCHKA.

Baxnoli 3amaueil nesTeNnbHOCTH 00pa30BaTENbHBIX OPraHMW3alMid CTAaHOBHUTCS
OKa3aHUEe IOMOILU PacTyLIEMY 4YEJIOBEKYy B IIPOLIECCE CaMOCO3UAAHUSA U CaMOpa3BU-
THSA.

Ilo cnoBam oteuecTBeHHBIX ncuxosoroB I'. A. Ilykepman, b.M. Macreposga,
«mpobemMa camMOpa3BUTHS OyKBaJbHO BOPBAJaCh B COBPEMEHHOE IIE€AAarOrHYEcKOe
CO3HAHUE.

B kadecTBe OZHOTO U3 YCIOBHIi, CIIOCOOHOTO OOECTIEUNTh CaMOpPa3BUTHE yda-
IIMXCSl, B COBPEMEHHOI 00pa30BaTeNbHON NPAKTHKE BBICTYNAECT BHEYPOUHAS ACATEIb-
HOCTh, KOTOPOH CETOAHS OTBEIeHa 0cobasi poib B Pa3BUTUH M BOCIIUTAHHM IIOpAC-
TaOLLEr0 OKOJICHUSL.

Wnen caMopa3BUTHS JMYHOCTH pelbeHO MpEACTAaBICHBI B TPyJax Y4eHbBIX-
KOCMUCTOB, B YaCTHOCTH, IPEACTABUTEICH PYCCKOr0 KOCMH3Ma, KOTOPBIE AKLECHTH-
PYIOT pOJIb CaMOpPa3BUTHs JIMUHOCTH B CyJb0e desoBeka. MnesMu camopasBuTws, ca-
MOAKTyaJIM3allud U CaMOCOBEPIICHCTBOBAHMS JTMYHOCTH IIPOIIUTAHA BCS AHTPOIIOLCH-
TpHuecKasi KOHIENIUA BocnuTanus, co3nanHas K.O. [{uonkosckum. Bo nms BocniuTa-
HUSl «COBEPIIEHHOT0» YEIOBEKAa, «...MPOHHKHYTOrO BBICIIMMHU HIESIMH, BEAYIIUMU
BCEX JIIOACH K CYACTHIO», YUCHBIH IBITAJICS OCBETUTH IPOOJIEMY UEJIOBEKA CO BCEX
Touek 3peHus. Co3JaHHAs Y4EHbIM «KOCMHYECKas MEAroruKa sBISETCS MHPOBO3-
3pEHUYECKUM CHUHTE30M €ro «KOCMHUYECKHX Hiaek». BepmmHoil pycckoro kxocMusma
BBICTYHaeT KocMmuueckas ¢miocodus LIHOTKOBCKOro, €e 1ellb — PacKpbITh CMBICI
YeJI0BEYECKOH KHU3HHU, IIEPCIIEKTUBEI YEIOBEUECTBA HA ITyTH B KOCMOC, K JTOCTHKEHUIO
«COBEPIIIEHHOT'0 M IPEKPACHOT0» OyAyILero.

H.A. CeTHumkunii, pasMbpIIUISIEI O COBEPUICHCTBOBAHWHU JMYHOCTH, IHIIET:
«EcTp uean KOHEYHOTO COBEPIIEHCTBA, €CTh Hean OECKOHEYHOTO COBEPIIEHCTBOBA-
HUs, 00a OHHM 3WKIYTCS Ha HEKOTOPBIX MPEANOCHUIKAX, OMPEACIIIONIUX CYIIECTBO
YEJIOBEYECKOr0 ACUCTBUS U YEJIOBEYECKOU MBICIN». JIpyrumu cioBamu, 3a 4eloBede-
CKOW MBICJIBIO IPU3HAETCS CIIOCOOHOCTH CO3JaTh 00pa3 M IUIaH COBEPILCHHON XH3HH,
JIeSITEIPHOCTH U CyIleCTBOBaHUs. VIcX0/As U3 CIIOB YYE€HOTO, MOXHO IIPUHUTH K BBIBOAY,
YTO IIPU BCEX CBOMX JOCTIIKECHUSX Ha Pa3HBIX CTAIHUAX CaMOpPa3BUTHs Bcerna OyayT
IIPOLYLMPOBATHCS LIEJIM MAKCHUMAaJIbHO BO3MOKHOI'O CAMOCOBEPILIEHCTBOBAHHUS, YTO C
MOJTYYSHHEM KasKI0r0 HOBOTO OIIBITa JITYHOCTHOTO pocTa OyIeT NpuoOmKaTh d4enoBe-
Ka K JOCTHKCHUIO UJealla COBEPLICHCTBOBAHUS, a4 OH, B CBOIO O4€PE/b, CTAHOBUTHCS
6oJiee HEZJOCTUTaeMbIM, B CHITy YCOBEPIIIEHCTBOBAHUS.

K.D. [lnomkoBckuii He BAAaeTCSs B KPaWHOCTH OHMOJIOTH3AIMU YEIOBEKA, YTO
MO3BOJISIET €My HOAPOOHO paccMaTpUBATh COLMAIBHYIO CYIIHOCTH YEJIOBEKa — €ro
B3aMMOCBSI3U B CEMbE, B OOIIECTBEHHON KU3HU, B TPYNOBOU AestenbHocTU. [lemaror-
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KOCMUCT TOAYEPKUBAET B3aMMOCBS3b BOCITUTAHHS YEJIOBEKA C M3MEHEHHUEM COIHAITb-
HOU cpembl, obmecTBeHHOro ctposi. OH ormedaeT: «KakoBBI CBOWCTBA YeIOBEKAa —
TaKOBO W COIMAJIbHOE YCTPONCTBO» W U3MEHHUTH €0 K Jy4IIeMy MOKHO TOJHKO B TOM
ciIydae, eciIi MBI HAYYHMCS C ITOMOINBI0 BOCIIUTAHHS «IIOJABIATH AYPHBIE W pa3BH-
BaTh HanOOJIEE MOJIE3HBIE IS BCETO YEIOBEYECTBA CBOMCTBAY.

Ienb ceMbu U MIKOJIBI, CMBICT 00pa3oBaHus, kak oTMedan K.9O. [{nonkoBckwuii,
3aKJIF0YAETCS HE TOJILKO B TOM, YTOOBI «HAYYUTH JKUTH», TO €CTh MOJYYHTh HEOOXO-
JIUMBIC JJIs1 3TOTO 3HAHUS, YMEHHS M HAaBBIKH, YTOOBI YIOBICTBOPUTH CBOU MOTPEOHO-
CTH, HO U MOJIXOJUTh C «BBICIIEH», KOCMUUECKONH TOYKH 3PEHHS K PEIICHUIO0 YKa3aH-
HBIX TEIarornvyeckux mnpodiem. HyXHO BceMH JOCTYMHBIMH CHOCOOAMH TOJBECTH
YeJI0BeKa K OCO3HAHUIO ce0s PasyMHOH YacThi0 OKPYKAIOIIET0 MHUpPA, B TUIAHE TPOSIB-
JeHns 3200THl 0 HEM, K TMOHMUMAaHUIO CMBICTA JKH3HH — «CBEPXIICII», CBA3AHHON C
OCBOCHHEM KOCMHYECKOTO IPOCTPAHCTBA AJIS CO3aHMA KaK Ha 3emIie, TaK U B KOCMO-
ce HeOOXOAUMBIX YCIIOBHH IUIS CUACTIMBON JKU3HA KaXKIOTO.

Kak BugmMm, muorme uaen K.D. I{HOTKOBCKOrO B OTHOIICHWH OOpa30BaHMUS
«COBEPIICHHOTO YEIIOBEKa» COTJIACYIOTCS C COBPEMEHHBIMH B3TJIIAMHU YUYCHBIX IO
BOIPOCaM OpraHU3allMi BHEYPOUHOU NEATEIHHOCTH M CAMOPA3BUTHUS JIMYHOCTH (IIpO-
6JieMbl MHIMBUAYaTbHOTO TMOJXOJAa K Pa3BUTHIO peOeHKa, ydeTa WHAWBUIYaJTbHO-
MICUXOJIOTMYECKUX M BO3PACTHBIX OCOOCHHOCTEH, OMPEICICHHE POJIA CEMbU M IIKOJIBI
B CTAHOBJICHUU TMPOIIECCOB caMocTu U ap.). Co3naHHasi y4eHBIM aHTPOMOKOCMHYECKast
KOHIEMIIHSI TIeJaroTUKU PaCKPBIBAET LIETH, IIYTH U CPEICTBA BOCIIUTAHUS «COBEPIICH-
HOTO 4YeNIOBEKa», «rpakJaHuHa BceneHHOW», 00amaroIero HpaBCTBEHHBIMH Kade-
CTBAMH W «BBICIIIM» pazymoM. «Kocmmueckas memarormka» l{momkoBckoro mpen-
CTaBISET JUII COBPEMEHHOCTH OOJBIION MHTEpEeC B IUIAHE MPOCKTUPOBAHUS U PeaTi-
32N BHEYPOYHOW IESTENHHOCTH W IICHXOJOTO-TIEJarorHIecKOro COTPOBOKICHUS
MOJIPACTAFOIIETO TOKOJICHHUS.

HWccrnenoBanme mpoBeneHO Ipu (UHAHCOBOHM momaepykke Poccuiickoro ryma-
HUTapHOTO Hay4HOro ¢oHaa u [IpaBurenbcTBa Kamyxkckoit obmactu (mpoekt Ne 14-
16-40007a(p)).

COTPYJJHUYECTBO JETEW U POJIUTEJIEMN
B OCBOEHUM ITPOI'PAMMBI «KKOCMO3HAMKA»
H.1. Yynakosa

Benukuii nenaror, yuensid K.3. L{lnoikoBckuil B CBOMX TpyAax HEOIHOKPATHO
OTMeyvall, 4TO POJIb CEMbH B BOCIIMTaHWHU M Pa3BUTHH PeOEHKA HEBO3MOXHO IEepeolie-
HUTb. BaxkHast posib ceMeHOro BOCIIUTaHUsI — BIIMSHUE HA LIEHHOCTHBIE OPUEHTAINH,
MHPOBO33peHHE pPeOEHKa B II€JIOM, €ro MOBEJCHUE B pasHbIX cdepax oOiecTBEeHHOMH
*Ku3HU. VIMEHHO pojauTeny, X AMYHOCTHBIE KauecTBa BO MHOTOM ONPEAEISIIOT pe-
3yJIbTaTUBHOCTH BOCITUTATENbHOW (DYHKIIMN CEMbBH.

PaccmarpuBas HEKOTOpBIE AacleKThl peaqu3allii aBTOPCKOM IPOTPaMMEI
«Kocmo3Hnaiikay, kotopas peammsyetcs ¢ 2010-2011 yge6HOTO roga Ha 6a3e Jlercko-
FOHOIIECKHI IeHTp KocMudeckoro oopazosanus ([IOLIKO) «I amaktuka» r. Kamyru,
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MOSIBUJTACh HEOOXOAMMOCTh B pacIIMpeHHH c(epbl B3aUMOJCHCTBUS YIaCTHUKOB 00-
Pa30BaTENBFHOTO MpoIecca. 3aNHTEPECOBAHHOCTh POANTEINICH B Pa3BUTHH CBOMX JeTeH
MIPUBJIEKJIa K aKTUBHOMY YYaCTHIO UX B JIEATEIFHOCTH peOeHKa M cTana OCHOBOH J0-
BEPUTEJIbHBIX U TAPMOHUYHBIX OTHOLIEHUI MEXKIY HUMHU.

B mpencrosmeM y4eOHOM TOAy IUTAaHUPYETCs BKIIIOYHTH B IporpamMmy «Koc-
MO3HalKa» NpoeKT «CeMeMHbI MUKPOKOCMOC.

«CeMmeliHBII MEKPOKOCMOC» — 3TO JI0OPOBOJILHOE O0BEIMHEHHE POAUTEIICH,
Me1arOroB U BOCIIMTAHHMKOB LIEHTPA, JKENAIOUINX 3aHUMAThCAd TBOPYECKOH HeATeNb-
HOCTBIO, HHTEPECYIOLINXCS OpraHu3anueii focyra.

Bosinekast pogureneii B mpoekT «CeMeHHbIH MUKPOKOCMOC» B paMKax 00beu-
HeHus «KocMo3Halikay, CTEepeOTUNBI CHHUMAIOTCS, aKLEHThl CMELIAI0TCA B CTOPOHY
JIOMUHUPOBAHUS OOIINX WHTEPECOB JACTEH W pOXUTENei, COBMECTHAs HEATEIbHOCTH
CcrocoOCTBYET yCTAaHOBJICHHUIO TOOPBIX, IPYKECKUX, KOJUICTHATBHBIX OTHOIICHUH. [e-
TH BBICTYIIAIOT PABHOINPABHBIMYM AKTHUBHBIMU U MHUIIMATUBHBIMU YYaCTHUKaMHU TBOP-
yeckoro mnpouecca. COBMECTHBIE 3aHATUS IUIAHUPYETCSl MPOBOJIUTH 2 paza B MECSIL.
CoaepkaHueM JESTENbHOCTH BBICTYIIST pa3BUBAIOLIME WUIPHl U 3aJaHUS; JOCYTOBBIE
MEpPOIPUATHS, KOHKYPCBI, 3KCKYPCUOHHBIE ITPOrPaMMEI.

Takum 00pa3oM, aKTUBHOE Pa3BUTHE HOBBIX (POPM B3aMMOMCHCTBHS IETEH, pO-
JUTeNIell U Tmejarora IMOBBIIIAET PEHTHHI TBOPYECKOTO OOBEIMHEHHS, CIIOCOOCTBYET
pocTy HHTepeca JeTed K KOCMUYEeCKOl TeMaTHKe, pa3BUTHIO YyBCTBA MAaTPUOTH3MA K
cBoeil Manoi ponune, Kamyxckol 3emie — KOJBIOENIN KOCMOHaBTHKH. DTy pabory
TJIaHUPYCTCA pa3BUBATh U COBCPIICHCTBOBATL B z[am)HeﬁmeM.

CETEBOE B3AUMOJIEMCTBUE OBPA30BATEJbHBIX
YYPEXKJEHUMN T'OPOJA KAJIYTHU
B YCJIOBUSIX OPTAHU3AIIMU BHEYPOUYHOM JESTEJIBHOCTH
B OCBOEHHMU ®I'OC HAYAJIBHOTI'O OBIHIEI'O OBPA30OBAHUSA
N.B. UBanora, H.A. Kyaunosa, H.B. IloptHoBa, E.A. Cembikuna, H.W1. Yynposa

CornacHo ®enepanpbHOro ToCyIapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa
HavyanbHOro obuiero odpazoBanus (PI'OC HOO) y4yeOHbIii IJ1aH BKIFOYAET BHEYPOY-
HYIO JIeSITeJIbHOCTb, NPEAIOJIaraloulyto UCIIoIb30BaHue crieUPHUIHBIX (HOpM padoThl,
OTIIMYHBIX OT yPOYHOHM cHCTeMbI. Peanm3amnus Takod AeATENbHOCTH obianaeTr Gora-
THIMH BO3MO>KHOCTSIMH B PACKPBITUH UHIMBHUIYAJILHOCTH M PA3BUTHU JIMYHOCTH KaXK-
JIOTO 00Y4AaroIIEerocs ¢ y4eTOM €ro HHTEPECOB, ITOTPEOHOCTEl U CIIOCOOHOCTEH.

C BBenenuem Hooro ®I'OC HOO 3HaunTeNnsHO BO3pPACTaeT pOJb JIOMOJIHU-
TEJILHOr0 00pa3oBaHMsl, OHO CTAHOBHUTCS C(epol CONMAIBLHOTO NapTHEPCTBA, B KOTO-
POl TIepeceKaroTCsi MHTEpPECHl ropoja (perruoHa), MpoQecCHOHANBHBIX COOOIIECTB,
poamreneii, nereii. BHeypouHas #esTeIbHOCTh IOJyYaeT CTAaTyC «00pa3oBaTelbHON
JIESITETTFHOCTI) W CTAHOBUTCSA HEOOXOTUMBIM KOMIIOHEHTOM ITOJTy4eHHsI 00pa30BaHUsL.

Cerognst nepeq nejaroraMy CTOWT 3a/a4a TPaMOTHOM pa3pabOoTKH M peann3a-
UM [IPOTpaMM BHEYPOUHOI1 iesiTenbHOCTH B paMkax @I'OC HOO.

CeteBoe B3auMOJICHCTBHE MEKAY 00pa30BaTEIbHBIMU yUPEKACHUSIMU 00sana-
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€T MIMPOKUMHU BO3MOXKHOCTSMH B NPEINOCTABICHUN YCIOBUM AJIS Pa3BUTHS KajKIOTO
pebeHKa 1o pa3sHOOOpa3HbIM BHAAM BHEYPOUYHOH IESTENBHOCTH C YUE€TOM HAIpaBJICH-
HOCTH nn9HOCTH. C Ipyrod CTOPOHBI, B3aNMOJCHCTBIE 00Pa30BATEIBHBIX yUPEKIE-
HHUH CeTrOJHS CTAaHOBHUTCS COBPEMEHHOH BBICOK03()()EeKTHBHONW MHHOBAIIMOHHOHM TEX-
HOJIOTHEH, KOTOpasi MO3BOJSIET 00Pa30BaTE/IbHBIM YUPSKACHUSM TUHAMUYHO Pa3BU-
BaThCA.

Ha 6a3e JleTcko-10HOMIIECKOTO IIEHTpa KOCMUUYECKOro oOpazoBanus «[ amakru-
ka» ropopa Kamyru paspaborana mMopenb ceTeBOro B3aMMOJEHCTBHS 00pa3oBaTeib-
HBIX yupexnaeHuil r. Kamyru B paMkax OpraHu3alli BHEYPOUHOM JeATENbHOCTH
MJIaIIINX HIKOJLHUKOB B ycnoBusix Beeaenus @I'OC HOO.

OCHOBOM COTpyIHUUECTBA MEXKAY JleTCKO-IOHOIIECKUM LEHTPOM KOCMUYECKO-
ro obpazoBanus «['amaktuka» ropoxa Kamyra m cpemgammu o0meoOpa3oBaTebHBIMU
mkoiaMu ropoga (Nel», Ne8, Ne25, Ne30) cramm aBTOpcKHe 0Opa3oBaTeNbHBIC IPO-
rpamMbl MiBanoBoit U.B. «Moii HOBBIN Mup» U «MajeHbKUN IPUHL», KOTOPbIE MPO-
IUTH anpoOaIuio mox pykoBoacTBoM aBropa Ha 6aze JJIOLKO «["amakTuka» u moka-
3aJTH BEICOKYIO () (DEeKTUBHOCTB.

Kpurepusamu pe3yabTaTUBHOCTH MOJIENH CETEBOIO B3aMMOAEUCTBHS 00pa3oBa-
TENBHBIX YUPEKJICHUN MO JUHUU OpPTraHU3allMid BHEYPOYHOH NEsATEIbHOCTH B paMKax
®I'0OC HOO sBasercs:

— ()YHKIIMOHUPOBaHHE MOJENIN CETEBOTO B3aUMOJEHCTBHUS 00pa30oBaTENIbHBIX
YUpEKACHUH 0 OpraHU3allM BHEYpOuHOH aesTensHocTH B pamkax @I'OC HOO c
MPUBJICUYCHUEM PECYpCOB 00pa30BATENbHBIX YUPEKACHUH (METOAMYECKHX, IICUXOJO-
rO-TIeJarOTUUECKHX, MPO(ECCHOHAIBHBIX, MATEPHAIBHO-TEXHIIECKHX);

— IO3WTHBHAs AWHAMHKA PAa3BUTHS JINYHOCTH MIIAAINNX IIKOJIBHUKOB, 3aA€H-
CTBOBAaHHBIX B OCBOCHHHU aBTOPCKHX IIPOrpaMM;

— MOBBIILICHNE TNPOPECCHOHATBHON KOMIETEHTHOCTH YUHTENIeH HadalbHbBIX
KJIACCOB I10 OPraHU3alUK BHEYPOUHOH eaTenbHocTH B yeaosusix @I'OC HOO.

BaxHo, 4TO B pe3ynbTaTe COLMAIBHO-NEAArOTMYECKOr0 MapTHEPCTBA CO3AAHBI
Takue 00pa3oBaTeNbHbIC IPOIYKTHI, KaK:

— HOBBbIE 00pa3oBaTelIbHbIE IMPOTPAaMMbI BHEYPOUHOH AEATENBLHOCTH (aBTOPOM
MOArOTOBJIEHBI U U3JlaHbl aBTOPCKUE MporpaMmMbl « Mol HOBBIH MUp» U «MalleHbKUi
MIPUHID);

— METOANYECKHe PEKOMEHAINH 110 peau3aliy JaHHBIX IPOrpamMm;

— IIPOrpaMMbl MOHUTOPHHTOB Pa3BUTHSI JINYHOCTH B XOJI€ OCBOSHHS 00pa3oBa-
TEJBHBIX;

— IpOrpaMMBbl CEMUHAPOB M MACTEP-KIACCOB ANl yYUTEIEeH HadalubHBIX KJac-
COB, pPEIN3YIONINX aBTOPCKHE 00pa30oBaTeNbHBIE NMPOTPaMMBbl BHEYPOUHOH NesITENb-
HoctH 1o muHun GI'OC HOO.

BaxHBIMU pe3ysibTaTaMH CETEBOTO B3aMMOJEHCTBHS 0Opa30BaTENbHBIX Yydpe-
*JeHui roposa Kamyru B yCinoBUsAX OpraHu3aliii BHEYPOUHOU NEATENBHOCTH B OCBO-
enun ®I'OC HavanbHOTO 00IIEro 00pa3oBaHMs SBISETCS HE TOJBKO Pa3BUTHE IPO-
(heccroOHATFHON KOMITETEHTHOCTH yYHTENEeH HadalbHBIX KJIACCOB B OOJIACTH OpTaHH-
3aliM BHEYPOUYHOH NIEATENbHOCTH, MOBBIIIEHNE 3(PPEKTUBHOCTH MCIIONB30BAHUS Me-
TOAMYECKUX PECYPCOB YUPEKIACHUN. [ 1aBHBINA pe3ysbTaT — JIMYHOCTHBIM POCT yua-
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IIUXCS, TIABHBIX YYaCTHUKOB BHEYPOUYHOH JESATEIHHOCTH. AHAIN3 MPOBEIECHHBIX MO-
HUTOPHUHTOB PAa3BHUTHUS JIMYHOCTH IIKOJBHUKOB, UTOTH HAONIONEHHUHA 32 TOBEICHUEM
YYaIHuXCsl, OTIPOCOB POIUTENEH CBHICTEIFCTBYET O THHAMHKE JCTEH.

ITPOBJIEMBbI «k KOCMHNYECKOI'O» OBPA3OBAHUSA
" CITOCOBbI UX PEHIEHU S
E.M. MouceeBa

C wenblo momyspu3anyy 3HAaHUK 0 KocMoce Ha 0a3e MyHuIunanisHoro 6roa-
KETHOTro o00meoOpa3oBaresibHOrO  yupexxaeHus «Cpenssisi oOmieoOpa3oBaTebHas
mkosia Ne30» ropona Kamyra B 2011 roxy 6bu1 coznan u otkpbIT «llkonsHb1i My3eit
Uctopun Kocmonastukm» (ILIMUK).

I'maBHON 0COOEHHOCTBIO 3TOTO My3€sl BISIETCS SKCHO3UIMS My3€sl, OHa coOpa-
Ha ¥ pa3paboTaHa pyKaMH AETEH NpH ITOMOIIY UX POJHUTEINIEH, KOTOPhIE MOAAEpKaIn
UZCI0 CO3IaHUs TAKOTO My3esl.

OmnpepensroluM HaIlPaBICHUEM B IEATEIBHOCTH MYy3€sl SABISAETCA KCIO3HIUSL
My3esi KaK HCTOPHKO-MH(pOPMAIIMOHHBIA LEHTP HM3Y4EHHsS BONPOCAa KOCMOHABTHKH.
Pabota B My3ee JaeT 3HaHUS, HABBIKA U YMEHHs JCUCTBOBATh B My3€HOM NPOCTpaH-
CTBE, 3HAKOMHT C OCHOBHBIMH MY3EHHBIMH MOHSATHUSMH, NMPOQPECCUSIMH, pa3IBUTaeT
TOPU3OHTHI OOBIJCHHON JKU3HHM, YBJIeKas 00y4alolmMxcsi B KyJIbTYPHOE IIPOCTPAHCTBO
Poccun, yacTbro KOTOPOrO SIBISETCS MY3€EH.

B 370if cutyarun obparieHue K yCTOIHUNBBIM, HEIPEXOAAIINM IEHHOCTSIM, O/
HOMW U3 KOTOPBIX SIBIIIETCS MY3€H, SIBISETCS BIIOJIHE €CTECTBEHHBIM.

Mys3eliHas megaroruka paciiupseT BO3MOXKHOCTH B pEIICHUM 33]ad, CBs3aH-
HBIX C HICTOPHYECKUM, KYJIBTYpPOJIOTHUYECKHM U NMAaTPHOTHYECKUM oOpasoBaHueM. OHa
HafpaBlIeHa Ha IOBBINICHHE BHHMAaHMs IETE€H K OKpPY)KAIOLIeW AEeHCTBUTENBHOCTH,
roMoraeT 0OHapy>KMBaTh BOKPYT ceOsl peaann My3eiHOTo 3HaYeHHs, IEHUTb ITOUINH-
HBIE BEIH YIIEALINX 310X, CeMeWHbIe peJnKBUH. Bee 310 nenaer xu3Hb pebeHka 6o-
Jle€ HaCbILICHHONM U MHTEPECHOM, NMOJHHUMAET €ro KyJIbTYpPY, Pa3BUBAET UHTEIUICKT,
JTaeT eMy HOBBIM MHCTPYMEHT IS TIO3HAHUS MUpA.

[IkoNBHBIA My3eH, MPeACTaBIIeT CO00H TaKyl0 HHTEIPHPOBAHHYIO HH(pOpPMa-
IHeH MeJaroruueckyio cpeay, KoTopas CIOCOOCTBYeT (POPMHPOBAHHIO KITIOUEBBIX
KOMIETEHIIMHN yUYalluxcsl.

IxonbHBIA My3ei — 3TO HEHTP MCTOPHKO-NIATPHOTHYECKOW pabOThI IIKOJBI,
Pa3BUTHs JETCKOTO CAMOYIPABIEHHUS, UCCIEJ0BATENBCKON U MIPOCBETUTENBCKON JIesi-
TENBHOCTU B MUKpOpailoHe ropoja.

Takue NpUHIUITEI PAOOTHI MIKOJIBHOTO MYy3esl, KaK KOMNIEKCHOCMb, CUCMeMd-
MUYHOCY NpeeMCmE8eHHOCMb TIPELyCMaTPUBAIOT COYeTaHHE TPAJUIIMOHHBIX U UHHO-
BaI[MOHHBIX (OPM U CrI0cOOOB B3aMMOOTHOLICHHH ¢ yueHnKamu. OHON 13 Hauboee
XapaKTEePHBIX YEPT LIKOJIBHOTO MY3€sl SBJIIETCS CMEILECHUE aKLUEHTOB B NOHUMAaHUU
MHCCHH MYy3€esl OT HaKOIUICHHSI, XpaHEHHS U Mepeladl KOHKPETHBIX 3HAHUH OT y4JuTe-
71 yYEHHUKY K Pa3BUTHIO CIIOCOOHOCTH MPHOOPETaTh 3TH 3HAHUSA U YMEHHS CaMOCTOS-
TEJIbHO U UCIOJb30BaTh B IPAKTUUECKOMN I€ATEIbHOCTH.
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Kpaeseoueckuii nooxoo npeanonaraetT paccMaTpuBaTh peOeHKa He TIPOCTO Kak
OTAEIBHOTO MHIMBHIYyMa, a JIUYHOCTh. B KpaeBeNEHNHU YEIOBEK BHICTYMAET CTPYK-
TYPHBIM 3JIEMEHTOM HEKOH OOIIHOCTH: CEMbH, OOIIMHBI, KOJUIEKTHBA, 3THOCA, HAPOJA,
T.€. C pa3HBIX MO3MIWI (HOPMHPOBAHME YETIOBEKAa MNPEAINOIAraeT BKIIOUYCHHOCTH B
rpymiy, oOydeHue B KOJUIEKTHBE M depe3 KOoJUIeKTHB. [IIKonmpHEI My3eil B 3TOM ac-
MEKTe OTpa)kaeT KOJUIEKTUBHBIE, JYXOBHbIE U MaTepHaJIbHbIE JOCTHXEHUS Hapona, a
MO3TOMY POJIb MY3€HHOMN IKCIIO3ULUK B COXPAHEHUH TPAIUIUOHHBIX 0a30BBIX LIEHHO-
CTeH CTapIlero MOKOJCHHUsS U OCO3HAHUE UX HOBBIMU NMOKOJCHUSIMHU HE3aMEHUMA.

K pabore mMy3est NOAKIIOUMINCH U poauTesd. OHU CTAIN NPUXOJUTh U IPUBO-
JUTh MIIAJIINX JeTeil B MIKOJIBHBIA My3eil. [ocine HuM MoI0XHUTETbHBIM JJOCTHKEHU-
€M B BOCCTAHOBJICHMM 3aUHTEPECOBAaHHOCTH MOJPACTAIOLIETO MOKOJIEHUS K KOCMUYe-
CKOMY HAaIIpaBJICHUIO CTalo BoBieueHHe B HesrenbHoOcTh IIMUK BocnuTaHHUKOB
OmrKaWIIMX AETCKHUX CaloB

[IkonbHBIA My3€H SIBISIETCA YHUKAJIbHON TOYKOW MPENIOMIIEHUS KYJIBTYpPbl U
o0pazoBaHus, OH 00ManaeT OONBIIMMHU MOTEHIMAIEHBIME BO3MOXHOCTSIMH BOCIIHTA-
TENIFHOTO BO3/ICHCTBISI Ha peOeHKa.

KOCMMYECKHUE IIVIACTUJINHOBBIE ®AHTA3ZUU
(3HaKOMCTBO AOMIKOJILHUKOB ¢ KocMocom)
JI.H. Bapxynscka

KocMoc — 3T0 Beerga 4to-To HEOOBIYHOE M 3aXBaThIBAIOIEE, MAHSIIEEe U Ta-
nHCTBEeHHOE. KocMuueckue myTemecTBUs K NajdbHUM MUpaM, APYTHM IUIaHETaM U
3BE31aM — caMbIe HEBEPOSATHBIC U MPUTATHUBAIOIINE KOCMUYECKHE (paHTa3UH.

Comnre, JlyHa, 3Be3/1b1, OTHOBPEMEHHO TaK OJIM3KH, U B TO K€ BPEeMs TaK Jaje-
KA OT Hac. 3aramouHas BceneHHas OymopaxuT BOOOpakeHHE BCErna — C paHHETro
JIETCTBA JI0 TITyOOKOU CTapOCTH.

Kak BreI3BaTh HHTEpec peOeHKa K Heu3BegaHHOMY? KakuMu mMeTomamMu MOKHO
yBIIeUb FOHOTI'O MCCIIEIOBATENS, IOMOYb €My y3HaTh HOBYIO, MOJIE3HYIO MH(OpMAILUIO
mpo kocmoc? Cambie TpOCThie U 0a30BbIE MOHATHSA O HEM YCBOSTCS MalleHbKUMHU
JIETbMH TOPa3Jio JIerye, eCliv OHU OyIyT HOAKPEIUIEHB TBOPYECTBOM.

Jlenka Maét yAMBHUTENBHYIO BO3MOXKHOCTH MOJICITUPOBAHHUS MHpPA C ITOMOIIBIO
MPOCTPAHCTBEHHO-TIACTUYHBIX 00pa30B: CIyTHUKOB, JIYHOXOJIOB, MPUUYIJIUBBIX KOC-
MHUYECKUX PACTCHHM, )KHBOTHBIX M TAMHCTBCHHBIX OOHUTAaTENeH MaNEKNX IUTaHeT.

Crenarb Takue KOCMUYECKHE IMOJIEIKUA COBCEM HECJIOXHO, a JIETSIM OHU OYEHb
HpaBsITCSI U HAJIOJIFO CTAHOBSTCS TaJIMCMaHaMU JUJIsl Majibllla, Jelias Mo3HaBaTedbHbIH
MPOLIECC UHTEPECHBIM U MOTHUBALMOHHBIM.

IInacTunmu — camblii 3aMeyaTeNbHbI U OUYeHb JOCTYIHBINA MaTepuai Ijs AeT-
CKOro TBOpYecTBa. Kaxkaprii peOEHOK MOXKET CO3/1aTh CBOW COOCTBEHHBIN MaJCHbKHI
TUTACTIJIMHOBBIA MU, HO KaK HACTOAIIMH! A BBUICHIHTH 3araJ0YHBIIl KOCMOC — 0CO-
60e xemanue.

3aHATHS JIENKOW KOMIUIEKCHO BO3JCHCTBYIOT Ha pa3BUTHE PeOEHKA: ITOBBIIIA-
IOT CEHCOPHYIO YYBCTBHTEIHHOCTH, Pa3BUBAIOT BOOOpaKEHHE M IPOCTPAHCTBEHHOE
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MBbIIIIIeHHE, (GOPMHUPYIOT YMEHHE IIAHUPOBATH pa0OTy IO peaau3aliy 3aMbIcia, o-
MOTAIOT MPEIBHUIET PE3YyIbTaT U JOCTUTHYTH €T0, PA3BUBAIOT JIIO003HATEILHOCTD.

B mpormecce TBOpUECKOH NEATEIHHOCTH JACTH OBIIAJCBAIOT MPUEMaMH, TEXHH-
KaMHu paboTHI C IJIACTHIIMHOM, 3HAKOMATCS C OCHOBAMH MOJCIHPOBAHUS, OCBAUBAIOT
3HaHUS W300Pa3HUTENBHO-XYIO0KECTBEHHOTO XapakTepa, MMEIOT BO3MOXKHOCTH TPO-
SIBUTh CBOU CIIOCOOHOCTH.

Jloknam TOCBAINICH aBTOPCKOM mporpamme «KocMuYeckue IUIaCTHIMHOBBIC
(daHTa3uM», KOTOpas MpeaHa3HAuCHA I 00yUYCHHUS JeTei JOIIKOJIBHOTO U MIIAIIICTO
IIKOJIBHOTO BO3pacTa B paMKaX JOMOJTHHUTEILHOTO 00pa30BaHKs U BOCITUTAHUS JICTCH.

Ilenp mporpaMMbl: Ha OCHOBE W3TOTOBJICHHUS IMOJEJIOK W3 IUIACTHJIMHA MO3HAa-
KOMHTb JeTel ¢ OCHOBHBIMU 0a30BBIMU MTOHATHUSIMH O KOCMOCE.

[IpeobnamarommmMu MeTo1aMi 00YIeHHS SIBIISIOTCS:

— IPaKTHYECKUH MeToX (M3TOTOBJICHUE TOICIKN Ha ONpPENeNEHHYI0 KOCMHYe-
CKYIO TEMY);

— CIIOBECHBIE METOIBI (0OBICHEHHE, HHCTPYKTAX, Oecena, pacckas);

— HATYIOHBIN (WIDTFOCTpAldi, MaKeTHl TUTaHeT, CIAHABI 0 KocMoce, TUIaKaThl,
HA0Op OTKPBITOK, (hoTorpaduu KOCMOHABTOB, PaKeT, KOCMHUECKUX CIYTHHKOB, Kap-
THHKH ¢ U300paKeHHEM KOCMUYECKHX JICTATE/IbHBIX aNapaToB, I1o0yc).

BaxxHOoe MecTo B ImporpaMMe 3aHUMAaeT UTPOBOIM METOJI, MOCKOJIBKY UIpa sIBIIs-
€TCsI MOTPEOHOCTHIO PA3BUBAIOIIECTOCS ETCKOTO OPraHUu3Ma.

B xone 3aHATUY eTU NOIy4aT 2JEMEHTapHbIC 3HaHUA O BeelleHHO.

Jlenka — OJMH U3 CaMbIX YBJICKATCIBHBIX U MHTEPECHBIX BUIOB JIETCKOIO XY-
IO’KeCTBEHHOTO TBOpuecTBa. OHAa MaéT BO3MOKHOCTH peOEHKY OIIyTUTH ceOs TBOP-
oM. Ilorpyxasich B CO3IaHHYIO CHUTYAIMIO, NETH C OOJBIIUM HHTEPECOM PEIIAIOT
MTOCTaBJICHHYIO 3a71aqy, OMHOBPEMEHHO PACIIHAPSIsi CBOI KPyTo30p.

MNCUXOJIOTO-ITIEJATI'OI'MYECKOE COJEP)XAHUE
MNPUHIUIIA MIPUPOJOCOOBPA3ZHOCTHU OBYUEHUSA
B TPYJAX K. K. PYCCO M K.9. HUOJIKOBCKOI'O
N.B. lBanosa, C.A. Komkuna

B nauane 18 Bexa nmemaror-rymanuct JK.-)K. Pycco mucan, 4ro B memarorude-
CKOM 00pa30BaHMU HEJOCTaéT TaKOro BakHelInero (axropa, Kak HpHUPORocoodpas-
HOCTbB, TO €CTh COOTBETCTBHE YEJIOBEKa CBOEH M3HAYaIbHOHN mpuposae. OCHOBHOMH 3a-
Jladel MeJarorvKH SBISICTCS Pa3BUTHE BIIOXKEHHBIX B YEJIOBEKA NPHPOAOI0 JOOPBIX
3aJ1aTKOB, MMO3TOMY OpraHH3alni0 00pa3oBaTeNLHOTO Ipoliecca HEOOX0AUMO CTPOUTH
Ha OCHOBE M3y4YeHUs MPUPOAbI peOeHKa, ero ocobeHHocTel. [lo3HaHNe OKpyXKaroIiero
MHUpa JOIKHO COOTBETCTBOBATh «4EIOBEUECKOM MPHPOJE» U NPOUCXOAUThH «ECTe-
CTBEHHBIM ITyTE€M» IO TPEM CTYHEHSM: IepBasi — rOCHOJCTBA OLIYIIEHUHN, BTOpas —
MaMSTH, TPETh — pasyma. PebeHKy moimkHa OBITh MperocTaBiIeHa BOZMOXKHOCTE IS
MIPOSIBIICHUS] aKTUBHOCTH W CAMOCTOSITETIBHOCTH B ITO3HAHWHM MHpPA; €CTECTBEHHBIM
SBJISIETCS BOCITUTAHNE B CEMBE M KOJIJICKTHBE.
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Kan-Xaxk Pycco cunran, 4ro Ha peOEHKa BO3NECHCTBYIOT TPH (paKkTOpa BOCITH-
TaHMA: NPUPOJA, TOAN U obmecTBo. Kaxkapli n3 (akTOpoB BBIMONHIET CBOIO POJIB!
NpUpOJa pPa3BUBAET CIIOCOOHOCTH M UYyBCTBA; JIOAW y4aT, KaK MMM MOJIB30BATHCS;
IPeAMETHI U SIBICHUS 00O0ramaroT onbIT. Bce BMecTe OHM 00eCNeUnBalOT €CTECTBEH-
HOe pa3BuTHE peOeHka. Bennkuil rymaHnCT BBICTYIIAN 32 IPEBPAICHUE BOCIUTAHUS B
AKTHBHBIN, MCIIOJHEHHBIH ONTHUMH3Ma Mpolecc, Korna peOSHOK KHMBET B PajJOCTH,
CaMOCTOATENBHO Ocsi3asi, CIyIlasi, HaOJoAasi MUP, JYXOBHO oforamasch, yJ0BJIE€TBO-
Psist JKaXKy MO3HAHUS.

Iox ecrectBennsiM BocnuranueM JXK.-JK.Pycco nmoHnmMan npupomocoobpasnoe,
C y4eToM Bo3pacTta pebeHKka (popMUpOBaHKE Ha JIOHE pUpoJbl. EcTecTBeHHOE BOCTIH-
TaHHE JOJKHO SBUTHCS KUBHUTEIBHBIM IIPOLECCOM, B KOTOPOM YUUTBIBAIOTCS CKIIOH-
HOCTH U TOTPEeOHOCTH pebeHKa, HO HE YIyCKaeTcs W3 BHAY HEOOXOAMMOCTH ITOITO-
TOBKM K OOIIECTBEHHBIM OOs3aHHOCTSIM. BHyTpeHHEH MOTHBAIHel 3TOTO Iporecca
CTaHOBHUTCS CTpEMJICHHE peOEHKa K CaMOCOBEPIICHCTBOBAHUIO.

[IpuponocoobpasHoe HPABCTBEHHOE BOCIHTAaHME, MO cioBaM (utocoda,
JOJDKHO pPeIIaTh 3a/1ady BOCHHTAHUS JOOPBIX UYBCTB, NOOPBIX CYKACHUH M 0OpoH
BOJIM. B KOHEYHOM MTOTE HPAaBCTBEHHOE BOCIIUTAHUE NMPHU3BAHO HAYYUTH PeOCHKA JIIO-
6uth Bcex mrozeil. B cucremy mopanbhbix nenHoctei JK.-)K. Pycco Bkirouan noHsatus
HpPaBCTBEHHOI MCTHHBI, CBOOO/BI, paBeHCTBA U N0Opa. Benukuit qumakT mombITasics
PAaCKpBITh CYLIHOCTb JINYHOCTU. Beayieil 4epTol IMYHOCTH OH CYUTAI BPOKICHHYIO,
MPUPOHYIO TOOPOTY YeIOBeKa.

B3risiel yueHOro HaluM CBoe MPOAOIDKEHHE B UAeAX Belukoro nexarora K.O.
IlnonkoBckoro.

K.3. llnonkoBckuil cuutal, 4To B CAMOM YEJIOBEKE KPOETCS OCHOBHOM HCTOY-
HUK 371a ¥ CTPaJlaHui, B JBOHCTBEHHOCTH €0 NPHUPO/IBI, B OMOJIOTHYECKH U COLUATBHO
IpesIoNpeieNIeHHON BHYTpeHHeH 00oprObl 100pa u 31ma. C ogHON CTOPOHBI, HU3MEH-
HbIE, KMBOTHBIC CTPACTH, MPUHOCSIINE YEIOBEKY CTPaJaHus, ¢ IPYrod, M3HAYAIbHO
3aJI0’)KCHHBIE B YEJIOBEKE CTPEMJIEHHE K MO3HAHUIO ce0sl M OKPYXKAIOIIEro MHpa, K ca-
MOpeaTu3aiy U CAMOCO3UAHUIO, K aKTUBHOMY YYaCTHIO B pa3yMHOM, TapMOHUYIHOM
npeobpazoBanuu Mupa. Kto mobGenur B 310l BHyTpeHHEH 60pbOe BO MHOIOM 3aBHCHT,
mo raybokomy yoexaennto K.3. [[nonKkoBCKOro, OT BOCIIMTAHUS U 0Opa3oBaHUs Ue-
JIOBEKa.

Y4eHbIi COBETOBAJ C PAHHETO JIETCTBA Pa3BUBATh «IIOJIE3HBIE» U MOAABIATH y
YUaIUXCs «TypHBIE» HAKIIOHHOCTH, YCTPAHEHHUS BCEX TOBOJIOB JUTSA MX MPOSIBICHHUS.

K.3. LlnonkoBckuil MHOTO AyMal O BHYTPEHHEH MCUXWYECKOW MPHUPOJIE YETIO-
BEKa, O TOM, KaK Hay4HTHCS YIPaBIATH 3aJI0)KEHHON B HEH SHEPrueH, «IepeKIIrouaTh»
JypHBIE CBOWCTBA Ha MOJE3HBIE JUIsl OOIIECTBA M CaMOT'0 YeJI0BeKa. JTOMY OH HOCBSI-
THJI 3HAUUTEIBHYIO 4YacTh CBOMX pa0oT, Takux Kak «Hwupsana», «YM u cTpactn»,
«CBolicTBa yenoBeKa» u JIp.

K.2. IlnonkoBckuii obpamaercs K HICTOPHUECKOMY OIBITY YEIOBEUECTBa, aHa-
JU3UPYET MPOIeCC BOSHUKHOBEHHS TE€X MM WHBIX CBOWCTB HA PAa3HBIX CTAIUSAX PA3BU-
THS YEJIOBEUECKOT0o 00IIeCTBa, MBITAsICh MPOHUKHYTH BIITyOb 3TOTO IPOIIecca.

B BbICKa3bIBaHMM Tiearora MpOSBISETCA €ro IIyOOKoe 3HaHWE TICHXHKH pe-
OceHKa, BO3PACTHBIX W WHAWBUAYAIBHBIX OCOOCHHOCTEH, MPOSABISAETCS CTPEMIICHUE

241



K.D. IInonKoBCKOTO K TOMY, 4TOOBI «0€3 HACHIIMS HaJ MPUPOAOH ydeHUKa» MOMOYb
MPOSIBUTBCSA CBOICTBAM €T0 MAaMATH, MBIIUICHHS, BOOOPAKEHNUS, YTO €CTCCTBEHHBIM
00pa3oM COOTHOCHUTCS C HUAESIMH IICHXOJIOTO-MIEJarOTHYECKOTO COPOBOXKICHUS CaAMO-
Pa3BUTHSI TUIHOCTH.

K.3. IlnonkoBckuii oOparian BHIMaHUE W Ha Bo3pacT ydammuxcs. «Cria Boc-
NPUMMYHBOCTH, — MHUCal OH, — 3aBHCHT TaK JX€ OT Bo3pacTa. MoJoable TOJbI
HanOosee BocipuuMYKBEL. Ha 5TOM 0CHOBaHO BOCIIMTaHHE B MOJIOJIOM BO3PACTE...)».

K.3. IlnonkoBckuid Tiy0OKO BEpWJI, YTO HACTYIHT BpEeMsl, KOTJla M3MEHSTCS
B3MIABI Ha 0Opa3oBaHME, KOTZA YEIOBEK OylEeT BOCIIHMTBHIBATHCS KaK «TPa)KIaHWH
Bcenennoii», nposiBisionuii 3a00Ty 0 cBoeM «0oJIbIIOM 1oMe» — BceeneHnHoi, o co6-
CTBEHHOM COBEpLIEHCTBOBAHUH M Pa3BUTHU. 3HAHUE JOJDKHO «HAYUUTD JKUTHY, 3a]1y-
MaTbCs HaJl pobieMaMu OBITHS W CMBICIIA JKU3HHM, MOJXOAUTh K UX PEIICHHUIO C KOC-
MHUYECKOM TOYKM 3peHMs, TaK Kak IIeTb JKW3HH, 10 LlmonkoBckoMy, 3akimodaercs B
«yCTpaHEHUs BCAKOTO 371a Ha 3eMIIe».

HecMotps Ha TO, YTO HMPUHIUI NPHPOZOCOOOPA3HOCTH OBUT c(HOPMYIUPOBAH
emé HEeCKOJbKO BEKOB Ha3al, CErOJHS K HEMY CHOBA OOpaIlaloTCsi MHOTHE BEAyIHE
MeJIarory pa3JinuHbIX CTpaH, BHEAPSS €ro SJIEMEHTHl B COBPEMEHHYIO CUCTeMy 00yde-
HUSI ¥ BOCITUTAHUSI OAPACTAIOIIETO TOKOJICHUS.

KOCMOC B MY3bIKE
JLLA. Camyiinenko

12 ampens 1961 roma B kocMocC OB 3aITyIIeH IEPBBI KOCMHYICCKHNA KOPadITh C
genmoBekoM Ha OopTy. VM OBUT Haml COOTEYECTBCHHUK JIETUYMK-KOCMOHABT HOpwmi
AnexceeBnd ['arapua. DToMy BelnmyaiieMy COOBITHIO IMOCBSINEHO YHHKAITBHOE MY-
3BIKAIEHOE TIPOU3BEICHHE, IPAaBIIBOE U BEUHOE, BoCIeBaromiee dmoxy XX Beka CIou-
ta «Bpewms Bmepen» I'eoprus BacmmseBmua CBupumoa(1915-1998), Beimaromerocs
COBETCKOr0 KOMIIO3UTOpa W NMUAHUCTA. MY3bIKaJbHBIMU CPEICTBAMHU: YETKUM PHUT-
MOM, TIOCTETIEHHO HapacTarolUM TEMIIOM M JUHAMUKOW, SPKOM M BbIPA3UTEIbHOMN
MeJIoIuel MmoKazaHa JOCTOBEpHAsi KapTHHA MOJATOTOBKH PaKEThl U MOJIeTa YeJOBeKa B
kocMmoc. [IpousBenenue ObUT0 HamucaHo B 1965 roay x ¢unsmy Muxauna IllBetiepa
«Bpewms Brepen» no oqHOMMEHHOMY pomany Banentuna Karaesa. 13 miectn vacTeit
CIOUTHl HCKIIIOUUTENIbHOE TMpHU3HAHUE CylaTeneld CHHCKaia (UHAIbHAS YacTb —
«Bpewms, Bnepén!».

Awmepukanckuii komnosutop Yapnes Afie3 (1874-1954) B Havae ABaaToro
BeKa HamMcajl OpKecTpoBylo mbecy «Kocmuueckuil neizaxx». B nmbece HeT HU puTar,
HU CIIOKHBIX PUTMHUYECKUX KOHCTPYKIIMM, BCS MAapTUTypa MOMEUIAETCS Ha HECKOJb-
KHX CTpaHHIAX, OOTaThI «3BYKOBOH MHP» JAOCTHTa€T OIPOMHOW BBIPA3HTEIBHOCTH,
YMEJO «paccilauBasi» pa3Hble THUIIbI 3BYKOBOI'O MaTepuaia, pazHble «My3bikuy». [Ipu
MIEPBOM MPOCTYITUBAHUU MOYKHO YCIBIIIATh ABa 0Opa3a. [lepBblit — BenMUeCTBEHHBIH
U ropAblid. IT0 00pa3 4enoBeKa ¢ BHICOKMMH HPABCTBEHHBIMH TMPUHITUTIAMH, CIIOBHO
MapsIero Haj OOBIIEHHOW XU3HBIO, 9TO TMOMOTAET HAM TMOHSTH 3BYyYaHUE CTPYHHBIX
WHCTPYMEHTOB, B MEIJIEHHOM TEMIIE HCIIOJHSIOIMIUX XOpajJbHbIE aKKOPJIbI, HAlIOMH-
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HaoIle 3BydYaHHE opraHa. Bropol o0pa3 KOHTPAacTeH MEepBOMY. DTO JIOIU CyeTIIH-
BbIE, HEYpaBHOBEIICHHBIE. 3BYYaHUE JEPEBSHHBIX JTYXOBBIX WHCTPYMEHTOB ((heiT)
CIIOBHO BTOPraeTcs B MY3bIKYy CTPYHHBIX, CTPEMSCH Pa3pyIINTh €€, IIOMEIaTh ee
YpaBHOBEUICHHOMY XapakTepy OBICTPHIM TEMIIOM, PHUTMHYECKHM, YYaIlIeHHBIM IBU-
JKCHHUEM.

C nosiBJIEHHEM DJIEKTPOMY3BIKAJIbHBIX HHCTPYMEHTOB, CHHTE3aTOPOB, KOMITBIO-
TEPOB 3HAYUTENIHEHO PACIIMPHINCH BOBMOXXHOCTH CO3JIaHUSI MY3BIKH, B KOTOPOIl KOM-
MO3UTOPHI 3areyaTieBaln 00pa3bl JPYrHX, BHE3EMHBIX LUBHIM3auuii. Kommosurtop
Onyapn Huxomaesuu AprembeB (p. 1937) B cBoeM TBopYecTBe co3aaeT obpaskl Bee-
JICHHOH, UCTIOJIB3Yys HOBBIE KPacKH, TEMOPBI M PUTMBI My3bIKH. OJTHO M3 TaKUX MPOU3-
BesleHnid «Mo3anka, HallMCaHo JJIsl CHHTE3aTopa, aKyCTHYECKHE BO3MOKHOCTH KOTO-
pOro Mo3BOJISIOT HEpeaaTh KPacouHOCTh U rapMoHuto Beenennoit. B nbece «Mo3sau-
Ka» D. ApTeMbeB co3aall 00pa3 MpOCTPaHCTBA, CTPAHHOW TAMHCTBEHHOM cpenbl, 00pa3
Bcenennoii. [locne npocnymuBaHus IPOU3BEAEHHUS OCTAETCSl IOHUMAaHUE CTPEMIICHUS
YBHUICTh 3TOT HETIO3HAHHBIN MUP U OCO3HAThH B HEM ce0sl.

B o0penumaennn «Kiry0 HapoaHsix Tpagunuin» Ha 6aze JFOLIKO «[amaktuka
MMPOBOAATCA 3aHATHA [0 aOPOKOCMHUYCCKOMY HAllPaBJICHHUIO, HA KOTOPBIX MPHUBUBACTCA
HHTEPEC ydallnuxcs K KOCMHYECKOH TeEME Yepe3 CIylmaHue MY3bIKaJIbHBIX MIPOU3BEIC-
Hui. [Inanupyercs nposeneHue GpectuBais «KocMuueckue Kpyxenay.
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Cexunst 11. K IKOHOMHYECKHUE BOIIPOCHI
KOCMHMNYECKOU JESTEJBHOCTN»

9KOHOMMYECKHUE OCHOBBI JOJII'OCPOYHOI' O INIAHUPOBAHMUS
U YIIPABJIEHUSI KOCMHUYECKOM OTPACJIBIO
A.A. Acraxos, H.b. boaun

DKOHOMUYECKHE METOJbI YIIPABICHUS CTAJM OJHUM U3 BaXKHEHIIUX (haKTOPOB
peanu3aiyu rocyIapCTBEHHOM MOJIUTUKU B 00JaCTH KOCMOCA, BRIOOPA ONTHMAIBHBIX
myTedl pa3BUTHA KOCMUYECKOH JCATENbHOCTH, (OPMHUpPOBaHMS OJarONPHUITHBIX
YCIOBHH /s 00ECIICUYEHUS KauecTBa, HAJCKHOCTH U KOHKYPEHTOCIIOCOOHOCTH Ha
MHPOBOM KOCMHYECKOM PBIHKE OTCUYECTBEHHOM paKETHO-KOCMHUYECKON TEXHHKH,
pacmiupeHuss  MEXIYHAPOTHOTO  COTPYIHHYECTBA H  BHEIIHEAKOHOMHYECKOU
JIESITEBHOCTH.

PasBurue oTpacineBoif SKOHOMUKH CIOCOOCTBYET JOCTIDKCHHUIO HAIIMOHAIHHBIX
CTpaTeTHYeCKuX  IeNel: obecrieueHue BBICOKMX  TEMIIOB YCTOHYUBOTO
9KOHOMHYECKOTO POCTa M CO3JaHMC TMOTCHIHUANA JJi OYAYIIEro Pa3BUTHS CTPAHBI,
MOBBIIIICHUE KaueCTBa )KU3HU HACETICHUS U YPOBHS HAI[MOHAJILHON O€30MaCHOCTH.

B nmokmage paccMOTpPEeHbI OCOOCHHOCTH OTpPACICBOM JKOHOMHKH, KOTOPBIC
MIPOHU3BIBAIOT BCE CTOPOHBI KOCMHUYECKOW NEATEILHOCTH M MPOSBISIOTCA, MPEXKIe
BCero, B mpoiiecce (UHAHCOBOTO IUIAHUPOBAHMS MPOCKTOB M IIEHOOOpPA30BaHUS Ha
PaKETHO-KOCMUYECKYI0  TE€XHHKY, TEXHHUKO-DKOHOMHUYECKOTO  COMPOBOXKICHHS
OCYIIECTBIICHUS] KOCMHYCCKON NEATEITHHOCTH, OICHKH PEaTn3yeMOCTH KOCMHIYECKUX
MIPOEKTOB W (peepalbHBIX IENEBHIX IMPOTPaMM Ha MPEINPHUATHIX OTPACIH, aHAIU3a
TOTOBHOCTH TIPEANIPHATHH OTpPAcid K BBIOJHEHHIO 3aJaHUN TOCYNapCTBEHHOTO
000OpOHHOTO 3aKa3a, aHaJM3a YCIOBHH W MPEAMOCEUIOK POCTa WM CHIKCHHUS IIeH Ha
PaKeTHO-KOCMHUYECKYI0 TeXHHUKY. [Ipy 3TOM Bce PKOHOMHYECKHE PadOTHl B TOW WIIH
WHOW CTENCHHW CBS3aHHBI C «aHAJIM30M WTOTOB I10 NPEABLAYIIAM MEpHUOIaM,
«OUEHKON TEKYIEro COCTOSHUN», «HOPMHUPOBAHHEM TEPCIEKTUBHBIX TEXHUKO-
SKOHOMHYECKUX MOKa3aTelNeil U MPOTHO30BY.

B noxmazme, B CBSI3M C BBEICHHEM B JIeHCTBHE (eaepaabHON KOHTPAKTHOM
CHCTEMBI, IPUHSATHUEM HOBBIX 3aKOHOJATEIHHBIX U HOPMATUBHBIX aKTOB IO BOMPOCAM
1IeH000pa30BaHUs Ha IPOAYKIIHIO, MOCcTaBisieMyto 1mo ['O3, paccMOTpeHbI akTyallbHbIE
BOTIPOCEI COBEPIICHCTBOBAHUS HAyYHOTO u TEXHUKO-IKOHOMHYECKOI'O
CONPOBOXKICHUSI KOCMUYECKHX MpPOeKTOB Ha mepuona 1o 2015 roma u panpHenyro
[EPCIEKTUBY, BKIIOYAIOUINX MPEJIOAKEHUS T10:

1. pazpaboTKe OTpaciIeBOr0 EAWHOTO TMOPSAKa CKBO3HOTO IUIAHUPOBAHHS
MEPONIPHUSATHIA, BKITFOYAIOMIETO 3TAIBI Pa3padOTKU MPOCKTOB (peepabHBIX EIEBBIX U
TOCYJapCTBEHHBIX MPOTpaMM, MPOEKTOB OropkeTHOW 3asBku U 103, pasMemnieHus
I'O3, ucnosHeHUsT TOCYAAPCTBEHHBIX KOHTPAKTOB, aHAJIN3a PE3yIbTAaTOB BBIIOJHESHUS
pabor;

2. pa3paboTKe BEJOMCTBEHHOW HOpMaTHBHOW ©0a3el  Pockocmoca 10
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[IEHO00Pa30BaHUIO Ha MPOAYKIIHIO, TTOCcTaBisieMyto 1o I'O3;

3. COBEpIICHCTBOBAHHIO BEJOMCTBCHHON KOMITJIEKCHOM CHCTEMBI
IUTAaHWPOBAHUS, YIIPABICHUS U KOHTPOJIS BHIONHEHMS 3anannii [[O3;

4. COBEpIIEHCTBOBAHHUIO CHCTEMBI TEXHHKO-?KOHOMHYECKOTO OOOCHOBAHUS M
[IEHOOOpa3oBaHWA HAa  PaKETHO-KOCMHUYECKYI0 TeXHHKY (paboTel, yciyrH),
TOCYAapCTBEHHBIM 3aKa3uMKOM KOTOpPOH siBisieTcsi PockocMoc, y4YHTBIBArOIIEeH
CJIOKMBIIMHCST  OIBIT, peaJbHble M IPOTHO3HBIE YCJIOBUS Ui HAy4HO-
HCCIIeIOBATENIBCKUX U OMBITHO-KOHCTpYKTOpcKuX pabor (HMOKP) u mpousBoactsa
(cepus) pakeTHO-KOCMUYECKON TEXHUKH Ha MPEANPUATHAX KOCMUUECKOI 0Tpaciy.

[Ipaktika pa3pabOTKM  JONTOCPOYHOH  (PUHAHCOBOW  MOJMTHKM  HA
NPEANPUATHIX ~ PAKETHO-KOCMUYECKOH  IMPOMBIIUICHHOCTH MOKa IIUPOKO  HE
npumeHsiercs. Ho kak At mpeanpuaTHii 1 MHTETPUPOBAHHBIX CTPYKTYpP, Tak M Beei
KOCMHYECKOH OTpaciW ONpENENCHbl BaXKHBIE CTpAaTeTMYecKHe 3afadd  Ha
JIOJITOCPOYHBIA NEpPUOJ IO Pa3BUTUI0 KOCMHMYECKOH nesTenbHOcTH Poccun u
3aBOEBAHHIO CETMEHTOB MHPOBOTO KOCMHYECKOTO PBIHKA ITyTEM NPEVIOKECHHUS HA HEM
Oosilee COBEpIIEHHOH W KOHKYpEHTOCNOcoOHO# mpoxykuuu (yciyr). Breapenue
MPaKTHKK Pa3pabOTKH J0JITOCPOYHOH (PUHAHCOBOW MOJUTHUKH B CTPYKTYpax PakeTHO-
KOCMHUYECKOI MPOMBIIIIEHHOCTH MOTJIO OBl CO3JaTh Ha MEPCIIEKTHBY OJaronpusTHbIE
NPEANOCHUIKH Ul yIYYLICHUs] KOHKYPEHTOCIIOCOOHOM cpenibl, pa3pabOTKH HOBOM
OpOAYKIMH ¥ I(PQPEKTHBHOTO  PACXOAOBaHHMA  OWJUKETHBIX  CPEACTB  MPH
OCYILECTBJICHUM KOCMHUYECKOM [eATeNBbHOCTH, B TOM 4YHCIE IpH pealu3aluu
MECKIAYHApOAHBIX KOCMHUYECCKHUX mporpamMm, pa3BUTUA BHEITHEPKOHOMHUYECKOH
JEITENIBHOCTH B 00JIACTH KOCMOCa.

0 HEKOTOPBIX HAYYHO-METOIOJIOTHYECKHUX MOAXO0IAX
U METOJAX YHPABJEHUS KAYECTBOM M HAJIEKHOCTBIO
CO3JIABAEMbIX HAYKOEMKMX W3JIEJUN U TEXHOJIOTI U
PAKETHO-KOCMUUYECKOUW TEXHUKHA
N.B. Anonnonos, H.b. bonun, K.JI. [Tantenees, K.B. CemeHoB

B nmoknmage chopmysiupoBaHbl HauboJiee OOIIHME HAYYHO-METOJOJIOTHYCCKHE
MOJIXOJIBI ¥ METOJIBI PelIeHuUsI IPoOIeMbl 00ecTedeH s BAXKHEHIIINX ToKa3aTenen Ka-
YecTBa M HAJAECKHOCTU M3JENUI CO3[]aBa€MOM CIIOKHOM, HAyKOEMKOM paKeTHO-
KOCMHYECKOH TEXHHKH U CPEICTB TexHoiormueckoro ocHameHus (CTO) ee mpous-
BOJICTBA.

B kadecTBe HamOoJEe H3BECTHBIX M OCBOCHHBIX B MOCIICIHUE ACCATHICTHS XX
Beka 1 Hayasne XXI Beka MOJX0J0B U METO/I0B YIpPaBIEHUs MOKa3aTeJIIMU KauecTBa U
HAJEKHOCTH PacCMaTPUBAIOTCS:

— METO/I )KECTKOI'0 JIETEPMUHUPOBAHHOTO YIIPABJICHUS;

— METOJ CUTYallHOHHOT'O YITpaBJICHUS,

— METOJI KOH(PHUTYPaIIMOHHOTO YIIPaBJICHUS,

— METOJI BJIOXKEHHSI 3a/1a4;

— METOJI TEOpHH KaTtacTpod;
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— MeToJl (HYHKITMOHATHHO-TIAPAaMETPUIECKOT0 yIpaBieHus ((HyHKIIMOHATLHOTO
YIpaBIICHU ).

B noknane packpbIBaeTCs CyIIHOCTh KaXKA0OTO NOAXO0a U METOJa YIPABICHHUS,
JTaeTCst UX 0OOCHOBAHHOCTh M CONOCTABUTENBHBIN aHANN3 C TOUYKH 3PEHUS UX HCIIOTb-
30BaHUSl B PEUICHUM 3aJay CO3JaHMs CII0)KHOM HAYKOEMKOH pakeTHO-KOCMUYECKOU
texHuku U CTO ee mpousBoacTBa.

B noknane mompoOHO paccMOTpeH, Kak HauOosee HEepCeKTHBHBIH, METOI
(YHKIIMOHANIBEHOTO YIPaBJICHHS! IPUMEHHUTENIFHO K YIPaBJICHUIO CO3JaHHEM H3JENUii
CII0’KHOM HayKoeMKoH pakeTHo-kocMudeckol TexHuku 1 CTO ee npousBoacTBa.

O HEOBXO/JUMOCTHU NOBBINIEHU S D®O®EKTUBHOCTH
HNCIHOJb30BAHUS HHHOBAIIMOHHOTI'O MIOTEHIIUAJIA
OPI'AHM3AIIMI ADPOKOCMHMYECKOM MPOMBIIIJIEHHOCTH
NOYTEM COBEPIIEHCTBOBAHHUSA UX BU3HEC-MOJEJIEN
M.A. bex, H.H. bex

3amaun pa3BUTUS W TOBBINICHHUS 3(PGEKTUBHOCTH HCIOJIb30BAaHKUS WHHOBAI[U-
OHHOT'O TOTEHIHAJIa a9POKOCMHYECKON MPOMBIIIIEHHOCTH ISl YCKOPEHUSI Pa3BUTHSA
SKOHOMHMKH CTPaHBI MPEICTaBISIOTCS BeCchbMa aKTyaJlbHBIMU. PereHue 3Tux 3amad B
YCIIOBUSIX BO3PACTaHUs CJIOKHOCTU U YCKOPEHHUS TEMIIOB U3MEHEHUN SKOHOMUKH Tpe-
OyeT OCBOCHHUS M BHEIPCHHUS HETPAMUIIMOHHBIX YIPABICHYCCKUX TOAXOJOB M pelle-
HU#, B TOM 4Hcie Ou3Hec-Mojeneii u ceTeBbix GopM opranuszanuu Ousneca. O 601b-
IIOM HMHTEpPece K HCCICAOBAHUAM U TMPAKTHUYECKOMY NPHUMEHEHHUIO OM3HEC-Moaeien
CBUICTEIECTBYET pacTyIlee YHCIO ITyOJUKAIMid B HAyYHOH | JenoBoi mpecce. Pabo-
TaMU U3BECTHBIX HccienoBateneii omsHec-moneneit (A. CnuBotcku, A. OcTepBaibe-
pa, I'. Uezbopo, [. Tuca u ap.) yxe co3IaHBl METOIUIECKHAE OCHOBHI aHAJIM3a U CHH-
Te3a OM3Hec-Mojene, nx 3Q(PEKTHBHOTO HCIIOIH30BAHNS B HHHOBAIIMOHHON JIESTEIb-
HOCTH BBICOKOTEXHOJIOTMUHBIX TPOU3BOCTB.

Jl1g KpyIHBIX OpraHu3aluil a3pOKOCMHUYECKON IPOMBIIIIEHHOCTH XapaKTEPHbL
OU3HEC-MO/Ie/IH, OPUCHTHPOBAHHBIC HA YIOBJICTBOPCHUE MOTPEOHOCTEH HEOOJBIIOrO
YHUClia OCHOBHBIX TOTPEOUTENIEH, B IEPBYIO OUEPEb TOCYIaPCTBEHHBIX OPTaHOB, OCY-
HIECTBJIAIONINX 3aKYMKY M YKCITyaTaluio 0OOPOHHON MPOIYKIIUU U KOMITAHUNA TPaK-
JIAHCKOM aBHallMU. Y3Kasi CIeUaIn3aIis STUX OpraHu3allii, HeIOCTATOYHBIE PECYP-
CBHI ¥ KOMITETCHIIUH B chepe KoMMepuuanu3anuu 1 audGy3ur HHHOBAWN, HE TI03BO-
Ts10T 3(Q(PEeKTUBHO HMCIOIB30BAaTh HAKOIUICHHBIH MOTCHIHAN, MPSIMBIC W KOCBCHHEIC
pPe3yNbTaThl BHIOJHEHHUS] a9POKOCMUYECKUX MPOrpaMM JJisi MHHOBALMOHHBIX pa3pa-
0OTOK, OPHEHTHPOBAHHBIX HAa BHYTPCHHUHN IOTPEOUTEILCKHUN PBIHOK, HA YCKOPCHUE
MHHOBAIIMOHHOTO Pa3BUTHUS B JPYIHX OTpacisiX U BUAaX IKOHOMUYECKOU JEsTeNIbHO-
cti. O0 3TOM, B YaCTHOCTH, CBUICTEIILCTBYIOT TPYIHOCTH, BO MHOIOM OOCCIICHUBIIINE
pe3ynbTaThl MPOBOAMBIIEHCS B MPOIUIOM KOHBEPCHH, CIab0e€ HCIOJIb30BaHHE BO3-
MOXKHOCTEH pean3aiuy MPOMEXYTOUHBIX Pe3yJbTaTOB Ha PHIHKAX HOY-Xay.

B noknage paccMaTpuBaeTCs BO3MOXHOCTh M I1€JIECOO00Pa3HOCTh CYIIECTBEH-
HOTO W3MEHEHHUs OM3HEC-MOJIeNe KPYIMHBIX OpPTaHHM3aIi a’pOKOCMHYECKON Mpo-
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MBIIIJICHHOCTH, TPEIyCMAaTPUBAIONIETO CTHUMYJIHPOBAHUE BHYTPEHHETO MpPEIIPHHU-
MaTeNbCTBa (MHTPANpPEHEPCTBA) M PACIIUPEHNE B3aUMOJICHCTBUS ¢ MAJBIMH U Cpel-
HUMHU TPEONPUATHSIMH, CIIOCOOHBIMH CTAaTh TMAapTHEpaMHW B WHHOBAIIMOHHBIX pa3pa-
0O0TKax W MOTPEOUTENIMH WHHOBAIIMOHHBIX Hei. OOOCHOBBIBaeTCS HEOOXOAUMOCTh
CYIIECTBEHHOTO M3MEHEHHUS OCHOBHBIX OJIOKOB OM3HEC-MOIENEH:

— pacIIMpEHUs COCTaBa MOTpeOuTeNeli, B ToM dmcie 3a cuét Gupm, odecreun-
BaIONIMX KOMMEpPIHUAIU3aui0 1 1u((y3u0 HHHOBAIIHHT;

— U3MCHEHUSI COCTaBa MpeIIaracMbIX MOTPEOUTEISIM IICHHOCTEH (BKIIIOYAst
MPOMEKYTOUHBIC PE3yJIbTAThl MHHOBAIIMOHHOMN IESITEIBHOCTH, YCIYTH MO OpraHu3a-
IIUH ¥ OCYIIECTBICHUIO HMHHOBAIIMOHHBIX MPOIIECCOB).

COOTBETCTBEHHO JIOJIKHBI OBITH TPAHC(HOPMHUPOBAHBI IICTIOYKH, CETH CO3IaHUS
1 KaHaJBl JOCTaBKH IEHHOCTH, COCTaB BHIOB NEATEIFHOCTH OPTaHU3aUN M UX SKOCH-
creM. CeTH CO3aHMs EHHOCTH TOJDKHBI OBITH MIPOABHHYTHI TAJNEKO 3a Mpenesl hop-
MaJIbHBIX TPAHMWII, BRIICSISIIONINX OpPraHW3aIiio u3 e€ BHeImHeH cpensl. OTMedaercs,
YTO COBEPIICHCTBOBaHME OM3HEC-MOIEINEH, MOBHIIIAIOIIeEe THOKOCTh B3aUMOICHCTBHS
KPYITHBIX OPTaHU3AINI a3POKOCMHUYECKON MPOMBIIUIEHHOCTH ¢ MallbIMH U CPEIHUMHU
HpeﬂHpI/IHTI/IﬁMI/I HC TOJIBKO ITOBBICUT 3(1)¢)GKTI/IBHOCTB UCIIOJIb30BAHUA MX MHHOBAI[U-
OHHOT'O ITOTCHIIMAJIa, HO U pacman/IT BO3MOXHOCTH aJallTalluu K He6HaFOHpI/IHTHLIM
HU3MEHEHUSIM BHEIHEHN CpeJibl, HAPUMEDP, K BO3MOXKHBIM Pa3pblBaM KOOIEPALUMOHHBIX
cBs3eil ¢ 3apy0eKHBIMU KOMIIAaHUSIMHU.

TEXHOJIOI'USI PASPABOTKH JOPOXHBIX KAPT
KAK HHCTPYMEHTA PABBUTUSA OTPACJIN U TPEANIPUATUSA
I'.H. benoga, C.B. Bononun, T.W. I'ynkoBa

IMoka3aH anroput™ NocTpoeHus A0pokHbIX KapT (Road Maps) mist [Byx ypoB-
Hell: (OPMHUPOBaHUS HEPCIEKTHB Pa3BUTHS PAaKeTHO-KOCMHYECKON OTPACiH M peau-
3allM¥ AHTHKPU3UCHOM NPOrpaMMbl Ha MpPHMeEpe KOHKPETHOTO IMPOMBILIICHHOIO
NPEATIPUATHS.

Pa3paboTka JIOpOKHBIX KapT BO MHOTOM OCHOBaHa Ha IPOEKTHOM IIOJIXOJIE,
BKJIIOYAIONIEM TPU OCHOBHBIE COCTABISIOIIUE YIPAaBICHUS IPOEKTaMH: Pe3YJIbTaT,
CPOKH M CTOMMOCTbH. JIpyrMM OCHOBaHHEM METOIOJIOTHH CO3/aHHs JIOPOXKHBIX KapT
SIBJISIETCS CTPATErMYECKUi acleKT, BKIIIOYAIOIIUIl aHallk3, BEIOOP U MOIIAroByto (MH-
KPEMEHTAIbHYIO) PeaM3alii0 CTPATeriy Pa3BUTHUS NPOAYKIMH, OpraHH3aLHH1, OTpac-
JIH.

B xauectBe mpuMepoB NpUMEHEHHs MHHOBAIIMOHHO-TEXHOJIIOTHYECKUX JTIOPOXK-
HBIX KapT MOXHO OTMETHUTBH cpepbl pa3BUTHSI HU3KOYTIEPOANUCTHIX TEXHOJIOTHHA B 00-
JIACTH DHEPreTHKH, KOMMEPUYECKHH MPOEKT B 00JacTH KOCMHUYECKOTO Typu3Ma Space-
X, nopoxunyto kapty NASA B obnactn HaHoTexHONMOTHH. OpraHu3aluOHHbIE TOPOXK-
Hble KapThl UCIIOJIB3YIOTCS JUIsi PYKOBOJCTBA Pa3BUTHEM TEPPUTOPHUil, CEKTOPOB KO-
HOMHKH M T.I. IHHOBaIlMOHHAsI COCTABIISIIONIAS JOPOKHBIX KapT TPAKTYETCs IUPO-
KO — HE TOJIbKO KaK TeXHOJIOTHUecKast (IPOJYKTOBasi MJIM MPOLECCHAs1), HO M KaK Op-
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TaHU3alMOHHAsA, HAIPABJICHHAS HA COBEPIICHCTBOBAHUE OPTaHM3ALHUOHHBIX CTPYKTYP
U KYJIbTYp Ha Pa3IHYHBIX YPOBHSX.

dopmat 10poKHOM KapThl «Pa3BUTHE PaKeTHO-KOCMHYECKOW OTpacim» BKIIO-
YaeT TaKWhe pa3/eNbl, Kak olllee OMMCaHWe CUTyaluu (mpeamOyiy), KOHTPOJbHEIC
MOKa3aTenu (MHTErpaJIbHBIE U 0 HANPaBICHHAM KOCMHYECKOH IEATeIbHOCTH), TUIaH
MepoIpusATHH (peain3anys CUCTEMHBIX MEPONPHUITHI U pa3paboTOK M Pa3BUTHS OC-
HOBHBIX HAalpaBJICHU). AHAJIU3 OTPACIH BKIIOYAET ONUCAHUE PHIHOYHOW CHUTYallWH,
(opMyIHpOBaHHE CHCTEMHBIX MPOOJIEM, MPEISTCTBYIOMINX PA3BUTHIO U LieJIeronara-
HUIO. VHTEerpanbHble NMOKa3aTeld OTPaKaroT 00BEMBI NMPOM3BOJCTBA, JUHAMHKY OI-
TUMM3AIMK KOJIMYECTBa JItoJei B oTpaciu u Ap. [lokazaTenu 1o HampaBlICHUSAM Jesi-
TEJILHOCTH OTHOCATCSI K HAayYHBIM KOCMHUYECKHUM HCCJIEJOBAHMSAM, HPUKIAJTHBIM
HaNpaBJICHUSM, MIIOTHPYEMBIM KOCMHYECKHM IOJETAM, APYTMM BUAAM JEATEIBHO-
ctr. Peanm3anust cHCTEMHBIX MEPOIIPUATHI U pa3pabOTOK BKIIOYAET Pa3BUTHE HCCIIE-
JIOBaHMH, a TAKKE CUCTEMBI ITPOPECCHOHANBHON MOATOTOBKH, NEPEIOATOTOBKH U T10-
BBIIICHUS] KBATM(HUKALNK HAYIHOTO, MHKXEHEPHO-TEXHUYECKOTO W YIPaBICHIECKOTO
MepcoHaja OpraHu3anuii orpaciu. Kpome 3TOro Kk CHCTEMHBIM MEPONPHATHSIM OTHE-
CCHO pa3BUTHE HAYYHO-IIPOU3BOJICTBEHHOTO MMOTEHIIMANA, CUCTEM KOMMEpIHaIN3ain
TEXHOJIOTHI ¥ KOONEpaliy B OTPACIIH, COBEPLICHCTBOBAHUE TOCYIaPCTBEHHOTO pery-
JIMpOBaHUA B O6J'IaCTI/I KOCMHYECKOM ACATCIbHOCTH, TCXHOJOTMYECKOC PA3BUTHUEC B
perMoHax Ha OCHOBE KJIACTEPOB, Pa3BHTHE BHEIIHEIKOHOMHYECKOW NESTENbHOCTH M
MEXAYHapOJIHOTO COTPYIHHYECTBA B 00JIACTU PA3BUTHS KOCMHYECKOW NESTENbHOCTH,
CO3JaHHUEC U PA3BUTHUEC MCXAaHU3MOB KOOPJAUHAIIUN ACATCIBHOCTH Opl"aHH3aL[PII71 paKeT-
HO-KOCMHYECKOH OTpPaciIy.

KonTponbHbIE OTpacieBsle MOKa3aTelIW CHCTEMATH3HPOBAHBI 10 HAWNMEHOBA-
HUSIM, €IMHUIAM H3MEPEHUs, TEKYIIMM 3HA4YCHUSM W CpoKaM peanusanuu. [lnaHbr
MEpOIPUATHH BKIIOYAIOT (PUKCAIUIO KOHTPOJIBHBIX COOBITHH M OXKHJAEMBIX PE3YiIhb-
TaTOB, JOKYMEHTHPOBAaHWE, Ha3HAUEHHE CPOKOB PEATM3allMM W OTBETCTBEHHBIX HC-
MOJIHUTENEH.

TunoBast nopoxkHas kapra «Pa3BuTHE NpENNPUATHS» HAUYMHACTCS C aHAU3a
BHEIIIHETO OKPYXEHUS M BHYTPEHHEH cpenbl paccMaTpuBaeMoil opranm3aiuu. KoH-
TPOJIBHBIE MOKa3aTeH BKJIIOYAIOT CBEIEHHS O MPOU3BOJCTBE U peau3alliy MpPOIyK-
LIUH, TPUOBLIN, aKTUBAX, CTPYKType 3aTpaT. Pe3ynpTaThl M0 HampaBIeHUSIM IKOHOMHU-
YEeCKOW AEATENIbHOCTU OTpPaKaroTcsi (MHAHCOBBIMH KO3((HUIIMEHTAaMH, MapKETHHIO-
BBIMH U TPOM3BOJCTBEHHBIMH ITOKa3aTeNsIMH. [1aH MeponpHsTHii BKIIOYaeT crpaTe-
ru4yeckoe, (pyHKIMOHAIBHOE W TPOAYKTOBOE IUIAHMPOBAaHHME, Pa3BUTHE IEpCOHANA,
WHHOBAIMOHHOTO TOTEHIMAJa W CHCTEMbl KOMMEPIMAIN3AIMN TEXHOJOTHH, COBEp-
LIEHCTBOBAHHUE JIOKAIBHOTO PEryJMPOBaHUS, TEXHOJOTHYECKOE DA3BUTHE, Pa3BUTHE
BHEITHEIKOHOMHUUYECKOH JIESTEIBHOCTH, CO3/laHHE MEXaHHW3MOB KOOPJIMHAIMH JIesi-
TEJILHOCTHU TIPEIIPHUSTHSL.

dopmar U colepKaHre JOPOKHBIX KapT Pa3BUTHUS 3aBUCST OT C(hepbl ACATENb-
HOCTH, B YCJIOBHSIX CTPAaTErMYECKON HEONpene€HHOCTH JIOJDKHBI 00ianarh ruOKo-
CTBIO U MPEJCTABIAIOT COO0W MHCTPYMEHT JOJITOCPOYHOTO WHAWKATHBHOTO IJIAHHUPO-
BaHUWA TEJICHAIIPAaBICHHBIX MepOHpHHTHﬁ.
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CPABHMTEJIbHBIN AHAJIN3 KOHKYPEHTHBIX PSJIOB _
OTEYECTBEHHBIX U 3APYBEKHBIX OBPA3I1OB PAKET-HOCHUTEJIEH
B.II. Bop3enko

B noknane mpuBeneHB! OCHOBHBIE XapaKTEPUCTHKH MOJIENBHOTO psAja oTede-
CTBEHHBIX U 3apyOeKHBIX CPEACTB BBIBEICHHMS, HAXOAAIINXCS B AKcILTyarauu. Cormo-
CTaBJIEHHUE JIaHHBIX MOATBEpPXIaeT, 4ro Poccus obxagaeT HaMOONBIIMM B MHUpE IO-
TEHIMAJIOM Ul COXPAaHEHUs JIUACPCKUX MO3UIUI Ha MUPOBOM KOCMHUYECKOM PBIHKE.
Jons Poccun Ha MIPOBOM PBIHKE ITyCKOBBIX YCIYT M CPEJCTB BBIBEACHUS IO OT roja
pactet. Kuraiickas paxera-Hocutens (PH) tuma LM sBnsiercs OmpkallliuM KOHKY-
PEHTOM, HO OHA He BBICTYNAeT TOBAPOM Ha MUPOBOM KOCMHYECKOM PBIHKE.

B HacTos1ee BpeMst pOCCHICKUE CUCTEMBI IO MOKAa3aTeIsIM CTOMMOCTH BBIBOJIA
OJTHOTO KHJIOTpaMMa Harpy3Kd 3aHMMAlOT IepeJOBbIe MO3UIUK B MUpe. OHAKO KOH-
KypEHTHI YK€ IpHOIMIKaloTcs K MogoOHBIM nokazaTensiM. OcHoBHas yrposa it Poc-
CHH Ha phIHKE MycKoBbIX yciyr ucxomut ot CIIA (PH «Falcon-9).

Hosas PH cepun «AHrapay npusBaHa COXPaHUTH MO3ULMH HA MHPOBOM KOC-
MHYECKOM PBIHKE.

IIpoBenen cpaBHHUTENbHBIN aHamu3 TexHUYeckoro ypoBHA (TY) mia PH Tsaxe-
noro knacca «IIpotoH-M», «AHrapa-AS», «Atnac-5», «Apec-1», rpy30I0ABEMHOCTD
KOTOPBIX IpeBbiitaet 20 T.

B xnacce akcmyatupyemsix PH «IIpotor-M» yctynaer PH «Atnac-5» no no-
Ka3aTresIiM TeXHH4eCKOro ypoBHs oT 4 % 1o 14 %, mpeBocxos e€ TOIBKO 1Mo MoKa3a-
TEITI0 ONIEPATUBHOCTHU NpUMeHeHNs Ha 14 %.

PaspabarsiBacmas PH «Anrapa-AS5» B cpaBHenuu ¢ PH «Apec-1» mo moxkasa-
TENSIM TeXHW4eckoro ypoBHs P, Pad, Pac cokparmna TpammunoHHOE OTCTaBaHHE
poccuiickux PH, XoTd mo mokasaTento KOHCTPYKTUBHOIO COBEPLIEHCTBA YCTYMaeT
25 %.

3HadyeHue MapuTeTa BAIOT Ul HAIMX SKCILUTyaTUPYEMBIX B HACTOAIIEE BpeMs
PH Tsxenoro, cpemHero u Jjerkoro kmaccoB B 2,3-3,6 pasza Hike o(uIMaIbHOTO
Oup>keBOTO Kypca, YTO MOATBEPKIaeT UX KOHKYPEHTOCIOCOOHOCTh HA MUPOBOM PBIH-
K€ 3aIlyCKOB KOCMHYECKHX alapaToB.

COBPEMEHHBIE NOAXO/bI K OEHKE COCTOsHUS
N UCITOJIb30BAHUS TPYIOBbBIX PECYPCOB
PAKETHO-KOCMHMYECKOM IMPOMBIIIIJIEHHOCTH
E.A. Bouaposa., A.A. Kucunenko

CoBpeMeHHas MUPOBasi SKOHOMHUKA, XapaKTepH3YIOIasics BHICOKOH KOHKYPEH-

IMel, riodan3anueil, BbIABUTAET Ha IIEPBbIH TUIaH 3HaYEHUE TaKMX HeMaTepuabHbIX
aKTHBOB, KaK 3HaHMs, THHOBAIIMU U TPYAOBbIe pecypchl. OfHON U3 BayKHEHIINX 33124
COBPEMEHHOW SKOHOMHUYECKON HAyKH SIBIISIETCS YJIYYIICHHE KauecTBa TPYIOBBIX pe-
cypcoB. OueBunHO, 9TO 3¢ (PEeKTHBHOE HCIOIH30BAHNE TPYIOBBIX PECYPCOB SIBISETCS
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Ba)KHEHIIMM (DaKTOPOM ITOBBIIIEHHST KOHKYPEHTOCTIOCOOHOCTH PaKETHO-KOCMHYECKOH
npomeriieHHOCTH (PKIT).

Hcxoznst u3 BBIIECKAa3aHHOTO, CIEAYET, YTO HEOOXOAMMO HPOBOAUTH AHAIIN3,
OLIEHKY COCTOSIHUSI M IUIAHUPOBAHME HCIOJb30BaHUS TPYAOBBIX pecypcoB B PKII,
mpexnae Bcero, st obecredeHUss 3(P(EeKTHBHOTO HCHONB30BAHHWS WX B HAYYHO-
MIPOM3BOJICTBEHHOM IIpOLIECCE.

B nmoknaze mpezicraBlieH aHaNM3 M OLIEHKA COCTOSIHUSI TPYIOBBIX PECYpPCOB
PKIT wu  QakropoB, omnpeaensiOmUX  HUX  NPOM3BOACTBEHHBIC  (HAY4HO-
MIPOM3BOJICTBEHHBIE) BO3MOXHOCTH; aHAJIN3 U OLIEHKAa Pe3yJbTaTHBHOCTH HCIIOJIb30-
BaHMs TPYAOBBIX pecypcoB, 3aHaThIX B PKII (kak ciexcTBre BO3MOXHOCTEH, onpese-
NEHHBIX COCTOSIHUEM M OpraHu3aluel TpyAa, IPOU3BOACTBA U padoT).

K BOITPOCY O NIOBBINIEHUA Y®PEKTUBHOCTU
ADPOKOCMHMUYECKHUX KOMIIVIEKCOB
JANCTAHIIMOHHOI'O 30HAUPOBAHMU S 3EMJIN
B.B. Bacunesckuit

B HacTosmee BpeMsl TEXHOJOTHH a3pOKOCMHUECKOT0 MOHUTOPHUHIA 3aHUMAIOT
BaXXHOE MECTO B MporpaMMax MHHOBAIIMOHHOTO Pa3BUTHs OTpaciell SKOHOMHKH, pe-
THOHOB U CYOBEKTOB X03HCTBEHHOM J€SITENbHOCTH.

OnHOM U3 CyLIECTBEHHBIX NMPOO0JIeM, BO3HUKAIOIIMUX NPHU CO3IAHUHU IIE€pCIIeK-
TUBHBIX a9POKOCMHUYECKUX CHCTEM JUCTAHIIMOHHOTO 30HAuUpoBanus 3emin (/133),
TEXHHYECKOTO 3PEHHS POOOTH3MPOBAHHBIX KOMIUIEKCOB, SIBISIETCSI COKpAIEHUE Bpe-
MCHH KOMIUIEKCHOH 0OpabOTKH M300pa’keHMH, MOIydaeMbIX C HCIIOJIB30BAHHEM Ka-
Mep (IPUEMHHUKOB M3ITy4€HHI) Pa3IMIHOTO CIEKTPaIbHOTO Anana3zona (Buueo-, UK-,
Y®-, paguonuana3zona) WIM JpyruxX YCTPOHCTB, pabOTAIOIINX B peaJbHOM BPEMEHH.
Ha ocHOBaHMHU pe3ynbTaTOB 00pabOTKH ABYX H Ooiee mM300paxkeHHH (TIONEH) MOTYT
pemarses 3a/1aui MICHTU(PHUKAIMHA 00BEKTOB MOHUTOPUHTA, TIOCTPOCHUS TPEXMEPHON
KapTUHBI peiibe)a MECTHOCTH, BBISIBICHUS! aHOMAJIMI U JAPYTMX 0OBEKTOB MOACTHIIA-
tomieil moBepxHocTH. [Ipu 3TOM coBMecTHas 0OpaboTKa HM300pa)KeHHH Pa3IUYHOTO
CHEKTPANbHOTO [Hala3oHa B peaJbHOM MaciTabe BpeMEHH NIpH ABIDKEHHH KaMmep
aIPOKOCMHUYECKOTO 0a3UpOBaHMs CBs3aHA C BBINOJHEHHEM OOJBIIOro 00bEMa Mar-
PUYHBIX OIEpaLU.

B pabote paccmarpuBaercs mpoOiieMa MOBBIIEHHS 3PPEKTUBHOCTH M Kade-
cTBa a’pokocMuieckoro /133 Ha OCHOBE TEXHOJIOTHH OIEpaTHBHON MpenoOpaboTKu
nHpopmManny MPUEMHUKOB M3ITyYEHHH ONTHYECKOTO CIIEKTPAIBLHOIO JHana3oHa, pea-
JIM3yeMoi B peaibHOM Maciitabe BpeMeHH. OOOCHOBaH METO/| ONepaTUBHON IU(ppO-
BOI 00pabOTKHM KaJIpOB N300pakKEHHUH C y4ETOM PEaJIbHBIX XapaKTEPUCTHK UX SIPKOCTH
U KOHTPacTHOCTH. PaccMmoTpeHa 3amada OOHapy)KEHHsS aHOMAJHH ITOBEPXHOCTH
HaOJIOICHUS, MAIOPa3MEPHBIX OOBEKTOB C HCIOJIB30BAaHHEM pa3pabOTaHHOTO aJro-
pUTM™Ma.

PazpabotaHo cnenuansHOE POrpaMMHOE O0ECTIeUeHUE CIIEIBBIYNCITUTENS, pe-
AIM3YIOMIETO MPAKTHYECKH B PEATbHOM BPEMEHH IOTOKOBYIO IM(pOBYIO mpenodpa-
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00TKy KaIpoB M300paXCHUH M IMOATOTOBKY HEOOXOIMMBIX MaHHBIX AWCTAHIIMOHHOTO
30HAUPOBAHMSL.

IIpoBeneH CpaBHUTENBHBIN aHANHM3 XapaKTEPUCTHK CYMIECTBYIOMHX OTEde-
CTBEHHBIX M MHOCTPAHHBIX MPOEKTOB a’POKOCMHYECKOTO MOHHTOPHHTA, 0OOCHOBaH
BEIOOp IPEANIOYTHTEIHHOTO BapHaHTa KOMITICKTAUH OOPTOBOTO 000PYAOBaHHSA JIeTa-
TENBHBIX aIllaparoB, OICHEHBI OCHOBHBIE MOKa3aTesn 3((EKTUBHOCTH HCIOJIb30Ba-
HHUS KOMIUIEKCa B MHTepecax 3ajad pa3BUTUS OTAeIbHOro permoHa Poccuiickoit ®e-
JIeparIyH.

O PABPABOTKE OPT'AHU3AIIMOHHO-5KOHOMHMNYECKOI'O
OBECIIEYEHNS PEHIEHUSA 3AJAY YIIPABJIEHUS
KOCMMYECKOM JEATEJBHOCTBIO
B.A. Bosxkos, A.W. Opmnos

Kocmuueckas pestensHOCTh (KJI) — cpaBHUTENBEHO MOoast, HO HHTEHCUBHO
pa3BuBatomasics cdepa IesATeTbHOCTH YeI0BEUECTBa, MPEXE BCEro Omarogapsi Tomy,
910 €€ pe3ynbTaThl BcE OOJIbIIE UCTIONB3YIOTCS AJIS COLMATbHO-3KOHOMUYECKOTO pas-
BUTHSI U 00CCTICUCHUST 000POHOCIIOCOOHOCTH rOCYIapCTB.

OnpenenéHHocTh B cojaepkanuu 3amad KJ[ oOycnaBinmBaeT HEOOXOIMMOCTH
OILIGHKU MX PeaJn3yeMOCTH U, B IIEPBYIO O04depeib, 110 pecypcHoOMy obecnedeHuto. Pe-
3y/lbTaThl OLIEHKU MOJTBEP)KJAIOT: B HACTOSIIEe BpeMs MO3UTHUBHAs U 3HAUMMas -
Hamuka otedecTBeHHOH KJ[ He Moxker ObITh oOecneyeHa H3-3a SBHOT'O HECOOTBET-
CTBHS €€ pecypCHOTO 0OecIieueHHS.

@®unancuposanune K/ B Poccun Benércs B COOTBETCTBHU C YTBEPKIEHHBIMHU
IeJIEBBIMU TTPOrPaMMaMH M3 TOCYAapCTBEHHOTO OIOKeTa.

Jns pemrenust 3amau ynpasnenus KJ| B kauecTBe 0a30BOH OpraHnM3aliMOHHO-
9KOHOMHYECKOH TEOPHH L1eJ1ecO00pasHO MCIONB30BaTh COMMIApHYIO MH(OpMannoH-
HYIO 9KOHOMHKY U MEHE/DKMEHT BBICOKHX TEXHOJIOTHI.

ITpoexTs!l Mo co3manuro n3aenuil pakerHo-kocmuueckor Texauku (PKT) obmna-
JTAIOT PAIOM OCOOEHHOCTEH 1O CPaBHEHMIO C NMPOEKTaMH B APYIMX BBICOKOTEXHOIO-
TMYHBIX OTpacyisix. Bo-mepBhIX, B HUX BeJMKa MHHOBAIIMOHHAS COCTaBIIAIOIIAs, 00Y-
CIIOBJIEHHAsI HEOOXOIMMOCTBIO PELICHHS HOBBIX HAy4YHO-TEXHHUECKHX 3amad. Kaxk
CIIEZICTBHE, BEIMKH MHHOBAIIMOHHBIE PUCKH. BO-BTOPBIX, MPoeKTH! 1Mo cozganuio PKT
TpeOyIOT U CBOEH peanm3aliy 3HAYUTENBHBIX 00BEMOB PECypcHOro obecrieueHHMs
(TpyZnOBBIX, BPEMEHHBIX, MaTe€pUalbHBIX M TPOU3BOJCTBEHHBIX DPECYpCOB), 3HAYH-
TeNbHBIX MHBecTHLUH. [103TOMY Takue MPOEKThl €CTECTBEHHO HA3bIBAIOTCS WHHOBA-
IUOHHO-UHBECTUIIMOHHBIMH.

CoBpeMeHHass Teopus YyNpaBIEHUs MPOEKTaMU — OCHOBA OPraHU3allMOHHO-
9KOHOMHYECKOro obecrieueHus pemeHus 3aznad ynpasineHus KJ (O30 P3Y KJI).
YnpaBieHre WHHOBAIIMOHHO-UHBECTUIIMOHHBIME IpoekTaMu B obsactu K/I, B wacT-
HOCTH, OleHKa 3()(EeKTUBHOCTH TaKUX MPOEKTOB, JOJDKHBI HCXOIWTH M3 BCEH COBO-
KYIMHOCTH COLHANbHBIX, TEXHOIOTHYECKHX, HKOJIOTHYECKUX, IKOHOMHIECCKHX, ITOJIH-
TUYECKUX (haKTOpOB.
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030 P3Y K]l ucronb3yercsi HA OCHOBE CHCTEMbI KOHTPOJIJIMHTA, T.€. CHCTEMBI
nH(pOpPMANMOHHO-aHATUTHIECKON TOAJCPIKKU TpoIiecca NMPHHATHSA YNPABICHUYECKHX
pemenuii Ha npennpuatusx PKII u B otpacnu B nemom.

[Ipu ynpasnenun npoekramu 1o cozgannto m3aenuii PKT HeoOxoauMo yauTsI-
BaTh PUCKU UX peanuzauuu. [Ipu onieHKe peanu3yeMocTH NpoeKToB 1o cozganuio PKT
HEOOX0AMMO MPOBOJUTH aHAJU3 U OLIEHKY PHCKOB, a TaK)Ke IPHUMEHITH COBPEMEHHbBIC
CTaTUCTUYECKHE M OKCIIEPTHBIE METOIbl INPOTHO3UPOBAHUS JUHAMHMKHA TEXHHUKO-
HSKOHOMHUYECKHX MOKa3zaTesel IIPOEKTOB.

050 P3Y KJI nomxHO OBITH OCHOBAHO Ha COBPEMEHHBIX HAayYHBIX JOCTHKE-
HUSIX, B YACTHOCTH, Ha COBPEMEHHOH MapajurMe B 00JacTH MaTeMaTHUECKHX METO/I0B
HKOHOMUKH, BKJIIOYasi CTATUCTUYECKHE M HKCIIEPTHBIE METOABI IIPUHSITHUS PEIICHUI B
YCIIOBUSIX HEONPENEICHHOCTH U pucka. KOHTpoUIMHT B 3TOH 00MacTé — 3TO paspa-
00TKa MPOLEAYp YNPABICHUS COOTBETCTBHEM HCIIOIb3YEMBIX U BHOBB CO3/IaBAEMBIX
(BHEZAPSIEMBIX) OPTaHU3ANNOHHO-3KOHOMUIECKIX METOIOB ITOCTABJICHHBIM 3aJadaM.

[pu Heobxommmoctu mist O30 P3Y KJI nomkHBI pa3pabaTeBaThCs HOBEIE Op-
TaHU3aINOHHO-KOHOMUYECKHE M SKOHOMHKO-MAaTEMaTHYeCKHE MOJAEIN U METOABI B
paMKax COOTBETCTBYIOIIMX HAy4HO-UCCIEeIOBAaTeIbCKUX pabor. st 3ddexkTuBHOM
wi1anoBo# paspadotku 020 P3Y K] HeoOxoaumo co3nanue 0a3bl 3HAHUIN B paccMaT-
pHBaeMoii 00J1acTH M a/IeKBaTHOE HAIIOJHEHHE €€ COBPEMEHHBIMH 3HAHHSAMHU.

W3 Oosee yacTHBIX 3aJa4 OTMETHUM, YTO MPH pa3pabOTKe KOCMHYECKUX IPO-
rpaMM HEOOXOAMMO KOMIUIEKCHO YBSI3bIBaTh PaOOThHI, pacIIMpsTh 00JNacTH MpoBese-
HUSI TEXHUKO-D)KOHOMHUYECKHX HCCIIEJOBAaHUH, OPraHU30BaTh pa3paboTKy MHOTOYpPOB-
HEBOI HOPMAaTHBHO-METOJHMYECKOM U CIIPAaBOYHOM Oa3Bbl.

OCOBEHHOCTHU INYHOCTHU U MOTUBAIIUU COTPYJHUKOB
COBPEMEHHOM BBICOKOTEXHOJIOT MYHOMN OPTAHU3AIINA
C.A. Bonoauna

OmHuM U3 perrarnmx (akTopoB pocTa MNPOU3BOAUTEIBHOCTH Tpyda U
KOHKypeHTOCHOCO6HOCTI/I MPOAYKIIUN OTpacCiiu ABJIACTCA MOBBINICHUC KBaJ’II/I(bI/IKaHI/II/I
MepCOoHaNa OpTaHU3alMid, ero MOTHBAIlMM, a TaKkKe MPaBWIBHBIA OTOOp
(popmupoBaHue KOMaH/ MPOEKTOB) U 3(H(HEKTUBHOCTH PACCTAHOBKH COTPYIHUKOR.

HUccnenosanus (ompoc, cobecepoBaHUsl U aHKETHPOBAHKE) MOKA3bIBAIOT, YTO
npoOyieMbl,  CBsI3aHHBIE € MEPCOHAIOM,  JAeUIUT  KBATU(PHIUPOBAHHBIX
PYKOBOAWTENEH U CIIEUAIICTOB M JEMOTHBALINS, B HACTOSIIIEE BPEMs BXOJAT B UUCIIO
CHUCTEeMHBIX. PemnieHue mepBoil M3 OTMEUEHHBIX NPOOJIEM 3aBUCHT OT OOpa3oBaHUS
COTPYJIHHMKAa W TOJJIEP)KaHUS MM HENPEephIBHOCTH AalbHEHIIero oOy4eHHs Kak B
Iporecce TPyI0BOH NEATeIbHOCTH, TAaK U B IPOTrPaMMaXx IOBBIIIEHUS KBAIU(DHUKALIIH,
podeCCHOHAIFHON MepernoaroToBKH U T.1. OOecrnedyeHni0o MOTHBAIMU YaCTHYHO
TaKXKe CIHOCOOCTBYeT JOCTYH K JIONOJHHUTENFHOMY OOpa30BaHHIO, OJHAKO
HEBO3MOXHOCTb TPUMCHCHHA TIOJTYUYCHHBIX KOMHGTCHHI/Iﬁ MPpUBOAUT K OTTOKY
Hanbosee KBATH(HUIIMPOBAHHBIX COTPYIHHUKOB.
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B cBa3m ¢ 3TUM HEOOXOAWMO YUYHMTHIBaTh CIEAYIOIIHE OCOOCHHOCTH,
XapaKkTepHBIC Ul YCIOBHUH TPYIOBOW AEATEIBHOCTH W YIPABICHUSA IIEPCOHAIOM
COBPEMEHHON BBICOKOTEXHOJIOTHYHON KOMITAHUH:

— pOCT 3HAYMMOCTH MHTEJUICKTYaJIbHBIX Ka4eCTB, TBOPUECKUI XapakTep Tpyaa
BEYIINX COTPYAHHUKOB;

— NOBBIILICHUE Y/EJIBFHOTO Beca CHELUHUAINCTOB, PYKOBOAWTENIEH M paboumx
BBICOKO# KBaNM(HKaLnY;

— YBEIMUCHHE pa3pbiBa MEXK/1y YHCIECHHOCTBIO TIEPCOHANA C BHICOKON M HU3KOU
KBanuukanuen (IIpu 3TOM NOTPEOHOCTH B MEHEe KBATM(DHUIIMPOBAHHBIX COTPYAHUKAX
MOJIHOCTBIO HE HMCYe3aeT), NMPOUCXOANUT «BHIMBIBAHME» KaK PYKOBOIUTENEH, Tak U
CIELUAINCTOB CO CpeaHel KBaIupuKanuei;

— pacumpenue cepsl MPOEKTHOTO TOAX0/a K YNPABICHUIO HAa BCEX YPOBHIX
(mocTXEHNE 33JaHHOTO pe3yiabTaTa C yY4ETOM OTpPaHMYCHHWH MO CpOKaM |
CTOMMOCTH);

—KaK CJEACTBHEC MPOEKTHOTO YIPABICHUS — BO3MOXXHOCTH JBOIHOTO
MOAYMHEHHS COTPYIHHKA IPOCKTHOW KOMAaHABI (IIOCTOSHHO PYKOBOAMTEIIO CBOETO
CTPYKTYPHOTO TO/IPa3JIeNIeHNs] © BPEMEHHO TPOEKT-MEHEIKEPY);

— BPEMEHHOCTh CTaTyca Y4YaCTHMKA IIPOCKTHOM KOMAaHJbl, BEPOSATHOCTH
«IPOCTOEB» B Cllyyae OTCYTCTBHsI IIPOEKTOB B OpraHM3alld, HECOOTBETCTBHUE
BO3HArpaykJe€HHsl COTPYIHUKOB UX KBAIU(QHKALMH, CTAXy PadOTHI U €ro upe3MepHast
3aBUCUMOCTb OT CETH CBS3CH;

— UBMCHYMBOCTb COCTABOB MPOCKTHBIX KOMAaH/J Ha pPa3JIMIHbIX (ba3ax IIPOCKTa,
HEO0OXONMOCTb HaJIaXKMBAHMUS HOBBIX KOMMYHHUKAIMH MEXy YIaCTHUKAMH;

— BO3MOXHAs MYJBTH33IaYHOCTh IIPH HAJIUYUKM B OPTaHW3aLUH MOPThess
MPOEKTOB;

— IMHAaMHUYHas CMEHa IPHOPUTETHOCTH CIEUUAIbHOCTEH | HaIpaBICHUN
JIeSTeIIbHOCTH;

— BEpPOSITHOCTh BHE3AITHOW OCTAHOBKH OT/EIBHBIX NMPOEKTOB U HEPEKITIOYECHUH
Ha HOBOE HaIlpaBJIeHHE.

OcobeHHOCTH BBICOKOKBAJIM(HIIUPOBAHHBIX COTPYAHUKOB
BBICOKOTEXHOJIOTMYHOW OpraHM3aliy, KOTOpbIE HEe BCEr/ia MOJHOCTHIO JISKAT B pycie
eé HUHTEPECOB, HO JOJIKHBI YUUTLIBATHCA IJIA UX YACPKAHUA:

— HaJIM4Me BBICOKOW CaMOOLECHKH, OTOXIECTBIICHHE ce0si C OIpeAenEHHbIM
BHUJIOM JICSITEIILHOCTH, a HE C KOHKPETHOW KOMITaHNEH I pabOINM MECTOM;

— MOOWIBHOCTB, HE NPU3HAIOT 0apbepoB BXOJa B MHTEPECYIONINE X Hay4HBIC
HarpaBJIeHUs;

—onepupylor B Oojpmiell creneHd HMHQpOpPMAanMed W 3HAHUAMH, a
o0opynoBanue pabouero Mecra SBJISIETCS JJIsl HUX IIOAYMHEHHON KaTeropuen;

— CIIOCOOHBI MO0 COOCTBEHHOM WHHIMATHBE W C MHHUMAJBHOW ITOIIEPIKKOU
pa3paboTaTh HOBBIA MTPOAYKT;

— MBICJIAT CUCHAPUAMU U TIPpU HCO6XOIII/IMOCTI/I HCHOJIB3YIOT HHTYUIINIO,

—OpicTpo  00ywaroTcss W TepeJaroT 3HAaHWA, TOJEPAHTHBI K PHCKYy H
HEOIPEeICHHOCTH.
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VYnpaBneHne — TaKUMH ~ COTPYJHMKAaMH  TPAaAWLUOHHBIMH  METOJaMHU
HEepe3ynbTaTuBHO U He3(h(heKkTHBHO. BocTpeOyroTCs KONIEKTUBHbBIEC 3HAHUS U YMEHUS,;
KpPEaTHBHOCTb M CaMOCTOSITENBHOCTD CYKIEHHH; yMEHHE BBIPAXATh CBOIO IO3HUIIMIO,
COTJIACOBBIBATh HMHTEPECHI M pEIIaTh INPOOJIEMBI; HAIMYUE JHUAEPCKAX KadecTs,
MIPEATIPUHIMATEIbCKIX " YIPaBICHIECKUX HaBbIKOB; obyaaHme
NICUXOMETPUYECKUMU JaHHBIMHM, HEOOXOJAMMBIMH B HECTaHAAPTHBIX CHUTYaLUsIX
(xomaHzHas paboTa, CTpecc U T.IL.).

COOTBETCTBEHHO CMEIAIOTCS MOAXOAbI K (opMaM M METoJaM MOTHBALUH
COTPYJIHHKOB KOMIIAaHMM MO CPaBHEHUIO C TPaAWIMOHHBIMH. Ha mnepemHuid ruiaH
BBIXOJISAT:

—co3/aHue aTrMoc(epbl BBI30BA, BO3MOXHOCTH OKCIIEPUMEHTHPOBATh U
Ppa3BHBATHCA, CAMOAKTYaIN3aLIN;

— BOBJICYCHHE COTPYIHHKOB B OTICNIBHBIC BONPOCHI  YIPABICHUS U
CTPATErn4ecKoro INTAHUPOBAHUS, NOMYIIECHHE CAMOCTOATEILHOCTH B OIIEPATUBHOM H
(YHKIIMOHATGHOM IIJIAaHUPOBAHUM;

— [IeJITIONIaraHie, MOHHTOPHHT M CAaMOOIIEHKa COTPYJHHKAMH pe3yIbTaToB
CBOEH JeATEeIbHOCTH;

— pacuIMpeHHOe AeJerMpOBaHUe MOJHOMOYUHA COTPYAHUKAM M aBTOHOMHOCTH
BBITIOJTHECHUA UMU pAda 3a1a4,

— IMYHOE OOILEHHE C PYKOBOJCTBOM OpraHU3allly;

— CaMOCTOSATEIbHBII BI)I60p OJHOT'O U3 BO3MOKHBIX BAPUAHTOB IMOOIIPEHU.

AHAJIM3 CUCTEMHBIX IPOBJIEM
BBICOKOTEXHOJIOTMYHBIX OTPACJIEN
C.A. Bonoguna, C.B. Bomoaua

CdopmynupoBaHBI U TIOJIOKEHBI B OCHOBY KOHTPOJIBHOTO CIIMCKa CHCTEMHBIC
po0JIeMBI BHICOKOTEXHOJIOTHUHBIX oTpacieid. K o0cykneHnto u yrouneHuto Gpopmy-
JIUPOBOK JTAaHHBIX NMPOOJIeM OBUIM MPUBJICUEHBI B KAUECTBE 3KCIEPTOB PAOOTHHUKH pas3-
JUYHBIX OopraHu3anuil. B coBokynmHoCcTH 46 PECIIOHICHTOB MPEICTABIAIOT KaTerOpuu
YIIpaBJIEHIEB U crenuanucTos. Jlanee cnucok ObUI MPpeoOpa3oBaH B aHKETHI, MO3BO-
JAIOIIKE OIEHUTh NPHOPUTETHOCTh (HE SKBUBAJICHTHYIO BO3MOXKHOCTH) DPELICHHUS
pobieM.

B pesynbTate cyMMHpOBaHUS paHTa, IPUCBOSHHOTO KaX/IBIM M3 SKCIEPTOB CH-
CTEMHBIM Ipo0iieMaM, W HOCIIEIYIOIEro OCPEIHEHNS Pe3yIIbTaToOB MOTyYeHBI 3HaUe-
HUsI cpeHuX O6ayutoB. OHAKO HAaMMEHBIIMH 0T JIMIIB B HEKOTOPHIX CIydasx (COB-
naJlarolye Wiv OIM3K1ue MHEHHUS 9KCIEPTOB) MOXET COOTBETCTBOBATH IIEPBOMY MECTY
po0JIeMBI 110 €€ BaXKHOCTH.

[TockonbKy B MOJTYYEHHBIX pe3yibTaTax 3TOr0 He HAOJIIOMAETCs — MECTa Kax-
o U3 TpoOIeM OLEHMBAIOTCA AIKCIEPTAMHM B IIMPOKHX Ipefesiax — HEeoOXOoIuM
yrayOneHnsit ananu3. O6 3TOM CBUIETENBCTBYIOT 3HAUEHUS MEUAH (YHCell, KOTOpPHIe
CTOAT B CEpeAMHE YNOPAIOYCHHBIX PAIOB OICHOK mpobiem). Eme oqanMm mokasare-
JIEM PacTpeeNICHNs CIIyKUT HanOoJiee 4acTO BCTPEYAIOIIEECs 3HaUeHHUE TIOKa3aTels B
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Tex e cTpokax (mozna). Ilpm HecoBmageHNH MeaUaHbl U MOJBI €IMHOIYIINE IKCIIEP-
TOB OTCYTCTBYET, M ICPBUYHBII aHAIN3 PAHTOB CTAHOBUTCS HEIOCTATOYHBIM ISl TIPHU-
HATUS pemeHnid. TakuM 00pa3oM, MHTEPIpETanus 3HAYCHUS TOKa3aTeNs 3aBUCHUT OT
XapakTepa paclpeneIeHUs] PAaHr OB IPOOIIEM.

JanpHeWuii aHanu3 OLICHOK PECHOHIEHTOB IPOBENEH IO METONY MapHBIX
cpaBHenuii JI. Tepcroyna. OTIOenbHBIMH PECIIOHACHTaMU MONAPHO CPaBHUBAIOTCS
00BEKTHI IIPSMOT0 PaHXKUPOBaHUs (CHCTEMHbIE poOyieMbl). Pe3ynbpraTel conocrasie-
HHSI MHEHHH Ka)XJIOTO U3 SKCIEPTOB CBEJICHBI B COOTBETCTBYIOIIEE KOJINYECTBO KBaJl-
paTHBIX MaTpHIL HapHEIX cpaBHEHHH. C UCIIOIb30BaHUEM PE3YyJIbTATOB PAHKHMPOBAHHMS
M0 CpeHEMY YMCITy TPEINOYTEHHUI Ha OJTHOIO PECHOHJICHTA METOAO0M IapHBIX CpaB-
HEHUI MOoJIy4aeM UCKOMYIO METPUYECKYIO IIKaly NPUOPUTETHOCTH CHOpMYIHPOBaH-
HBIX paHee CHCTEMHBIX IPOOIEM, MPEACTABICHHYIO B BHJE I'MCTOrpaMMbl. B memom
OaJITBHBIN METO/ PAHKHPOBAHUSA 00ECIEUYHII B PACCMOTPEHHOM CITydae yJOBIECTBOPH-
TENBHOE COBMAJAEHHE C 0oJee TPYyJOEMKHM METOJOM IMapHBIX CPABHEHUH M MOXKET
NPUMEHSATHCS, €CIM HEOOXOANMO HE CTOJBKO ITOCTPOSHHE METPHYECKOW IIKalIbI,
CKOJIBKO BBISBJICHNE Ka4ECTBEHHBIX TCHACHIINH, OCOOCHHO AJISI BBIABICHUS HamOosee
OTCTOSILIMX JPYr OT Apyra kareropuil. [Ipy 3ToM HamMeHee BEpOSTHO HapylleHHE
TPaH3UTUBHOCTU (KOT/Ia IMOHSATHE PAH)XMPOBAHUS CBA3aHO HE C MaTeMaTHYECKUMH
OIepaTopaMH, a CO CMBICJIOBBIMH OTHOILICHUSMH).

B pe3ynbraTe npoBeneHHOro HccIeoBaHMA c(hOPMUPOBaAHA CIIEAYIOIas MIKa-
JIa CUCTEMHBIX POOJIEM MO YOBIBAHUIO 3HAUMMOCTH KaXKI0# N3 HUX CBEPXY BHH3:

1) aebunut KBaIUGHUIUPOBAHHBIX PYKOBOAUTENECH U CIEIIHATHCTOB,;

2) otcyrcTBHE CHOPMYITUPOBAHHBIX CTPATETHUSCKUX LICNICH H IPHOPUTETOB;

3) GeccHCTEMHOCTh M OTCYTCTBHUE CBSI3eH MKy IIPOrpaMMaMH U IPOCKTaMHU;

4) CHIDKCHHE MHTCJUICKTYaJbHOTO KAalUuTala i HHHOBAIIMOHHOT'O TIOTCHIMAIA;

5) HespdekTUBHOCTH 3aTpaT;

6) yOBITOYHOCTb U HEJOCTATOK 0OOPOTHBIX CPEIICTB;

7) TEeXHOJOIHYEecKOe OTCTaBaHHE;

8) apxaWyHOCTh OTPACIEBBIX M OPTAHU3AMOHHBIX CTPYKTYD;

9) HECOOTBETCTBHE MEKIYHAPOIHBIM CTAHIAPTAM;

10) nemoTHBanusI IEpCOHATA.

Beigensrorcst TpU THIIOJIOTMYECKHE TPYIIBI CUCTEMHBIX TpobneM. [lepsast u3
aTuX rpynn (1-4) xapakTepu3yeTcsi BBIpaXEHHBIM pa3lIMuueM B MaclTadax rnpoosem.
Paznuane mexxay ypoBHSIMHU IPoOIeMBbl BTOPOH Tpyniisl (5—7) HaXOQUTCS B Mpesenax
CTaTHCTHYECKOH morpemnocty. M, HaKoHer, MOCIeAHSAS W3 TUHOJOTHYECKHX TIPYI
(8-10) Taxxe auddepeHUpoBaHa MO CBOCH MPOOIEMATHYHOCTH.

AHanu3upysl YNCIICHHBIE PE3yJbTAThl IIKAJbl B COOTBETCTBHM C NPHHIMIIAMA
B. Ilapero, MOXXHO OTMETHTB, YTO pEIICHHE YNPABIECHUYECKHX 3a/lad, CBS3aHHBIX C
MEPBBIMH JIByMs THIIOJIOTMYECKUMH rpymmamu (¢ panrom 1-7), BHocut 80 % Bkiaj B
yiydiienue cutyarud. CHIKEHHE OCTPOTHI WK ycTpaHeHue npobiem (8—10), Bxo-
JUIIUX B TPETHIO THUIOJIOTHYECKYIO TPYIIITY, TAK)Ke UMEET 3HaueHHe, T.K. pacrpeese-
HHE MoKa3aTelieil MeTPUUECKOH IIKaIbl BO BCeM e€ Jnana3oHe sBJISeTCS HE CIMIIKOM
HEpaBHOMEPHBIM.
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IlepBasi TUHOJOrMYECKass TPyINa MPAKTHYCCKH B PABHOW CTCIIEHH OTPaXKaeT
MTOJIOXKCHHE JIENT C MPOOJeMaMy CTPATErMYECKOr0 YIPABICHHS MPOEKTaMu (HeIocTaT-
KM IEJICTIOJIaTaHusl ¥ KOOPIMHAIIMK MPOCKTOB M MPOrPaMM), a TaK)KE CBA3aHHBIMH C
MIepCOHAIOM (HEOCTATOK KBadH(hUKaMy 1 HHHOBAIMOHHOTO MOTeHnana). Hemocra-
TOK MHHOBAI[MOHHOTO MOTEHI[MAJIa TAK)Ke MOYKHO OTHECTH K MpoOiieMe, CBSI3aHHOH CO
CTpaTerUYeCKUM yIpaBJICHUEM MpoeKTamMu. BTopas THImoornieckas rpyrmnmna 3aTparu-
BacT yMpaBJICHUE 3aTpaTaMH, BOMPOCH IIEHOOOpa30BaHUs (BIUSIONINE HA HMPUOBLIB-
HOCTB/yOBITOYHOCTh) U TEXHOJIOTUYCCKOE OTCTaBaHHME. DTH MPOOIEMBbI TaKKe OTHO-
CATCSI HEOCPEJCTBEHHO K Chepe CTPATerHyecKOro yrpaBlIeHHsI TPOSKTaAMH.

Takum 00pa3oMm, aHAIM3 CUCTEMHBIX TPOOJIEM M MOAXO0J0B K UX PEHICHUIO MO-
Ka3bIBACT, YTO AKTYaJbHBIM JJI1 BHICOKOTEXHOJOTHYHBIX OTPACICH SBISICTCS COBEp-
LICEHCTBOBAHUE METO/IOJIOTHH CTPATETHYECKOTO YIPABICHUS MIPOCKTAMH.

OIIEPATOPBI KOCMMYECKHNX CUCTEM CBs3HU
HA I''IOBAJIBHOM TEJJEKOMMYHUKAIIMOHHOM PBIHKE
M OLIEHKA D®P®EKTUBHOCTH HHBECTHUIINIA
B KOCMHNYECKHUE TEJEKOMMYHUKAIIMOHHBIE ITPOEKTHI
N.A. I'anbkeBra

B coBpeMEHHOM MHpE CHCTEMBI TEJIEKOMMYHHKALUH CTaId HEOOBEMIIEMBIM
KOMITOHEHTOM MHOTHX C(ep NeSTeIbHOCTH 4YeJoBeKa. BO3MOKHOCTh OnepaTuBHO Iie-
penaBaTh pa3HOPOAHYIO HH(OPMALIUIO B JIIOOYIO TOUKY IUIAHETHI SIBJISAETCS 00s3aTeb-
HBIM YCIIOBHEM YCHENTHOTO (DyHKIIMOHMPOBAHMS MHOTHX T'PaXJaHCKUX M KOMMepdUe-
CKUX CYOBEKTOB Ha INTI00AJIBHOM PBIHKE.

C TOYKH 3peHUs TEONOIUTHKH, HAIIMYUE BO3MOXKHOCTHU MPENOCTABIATH LIUPO-
KOMY Kpyry HOTpeOHuTeneil MaccoByl0 MH(OPMALMIO MO3BOJISICT OKa3bIBaTh HAa HHUX
OINpeIeNeHHbIE BO3IEHCTBHSA IO CPEACTBAM MepPe1aBaEMOr0 KOHTEHTA.

B ycnoBusix oboctpsitomeiicss KOHKYpeHTHOH O0pbObI, Kak B cepe Kommepue-
CKHX MHTEpECOB, TaK M HAa T€OIOJIMTHYECKONW apeHe, akTyalbHOW BUAWTCS IpobieMa
obecrieueHns He3aBUCUMOCTH, LIEIOCTHOCTH, U KHU3HECTIOCOOHOCTH CHCTEM TJI00ajb-
HOW Iepeiadyl U pacpoCTpaHeHHs HHPOPMAaIHH.

CucteMsl nepemauyd MHGOPMAIMM Ha OCHOBE KOCMHUYECKHX CPEACTB CBS3H,
AMEIONUX TI00aTbHOe TOKPHITHE, SBISIOTCS Hanbosiee d3PPEKTUBHBIMU C TOUKH 3pe-
HUSI KOHTPOJIS 3a InepepaBaeMoil mHdopmanmeid n maccoBocTH oxBara. OmnepaTopsl
KocMuueckux cucreM cBs3u 1 Bemanus (KCCB) sBisitoTcs cTpaTernyecky BaKHBIMU
UTPOKaMH Ha TII00AILHOM TEJICKOMMYHHMKAIIHOHHOM DBIHKE Kak B OusHec cdepe H,
KaK IIOKa3bIBa€T MPAKTHKA, B MH(POPMAIMOHHOM MPOTHBOOOPCTBE B YCIIOBHSX JIO-
KaJIbHBIX BOCHHBIX KOH(JIMKTOB.

B npou3BoACTBEHHON LIENOYKE CO3AaHUS CTOUMOCTH YCIYr KOCMHYECKON CBS-
3u u Bemanus oneparopsl KCCB SBISIOTCS CBA3YIONUM 3BEHOM MEXIY PHIHKOM I10-
TpeOuTeNne MyIbTUMEINIHHBIX YCIYT M CIlyTHHKOBOI IMPOMBIIIIICHHOCTI0. DakTHye-
CKH{, OHH OIPEIEINAIOT TeHACHIINH Pa3BUTHS KOCMHUUYECKUX CPEACTB CBS3H, TpaHchop-
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MHUpYsI TpeOOBAaHUS PHIHOYHOW CPEIbl B TAKTUKO-TEXHHYECKHE XAPAKTCPUCTHKH CO-
371aBa€MOM PaKeTHO-KOCMHUYECKOU TEXHUKH.

B paMkax WHBECTHIIMOHHO-(GWHAHCOBOH mesrenpHocTH omnepatopoB KCCB
BO3HHKACT 3a/la4a OTPEICICHUS ONITUMAIFHBIX ITapaMeTPOB KOCMHYECKIX allapaTos,
3aKa3bIBaEMBIX Yy CITyTHHKOBOW MPOMBIIIICHHOCTH, HA OCHOBE IPOBEICHHS TEXHUKO-
9KOHOMHUYECKOTO aHalu3a.

AHanu3 BKIIOYACT B ceOsl TPH CTaIUM: OMPEICICHUE CTOMMOCTU CO3JaHH
CIIyTHHKA, OMpPEIEICHUE €ro KOHKYPEHTOCIOCOOHOCTH OTHOCHTEIBHO HMHOCTPAHHBIX
aHAJIOTOB M OICHKA 3()()CKTUBHOCTH MPHUBJICYCHUS WHBECTUIMA B MPOU3BOJACTBO U
(hYHKIIMOHMPOBAaHUE BCEH KOCMHUYECKOH CHUCTEMBI. AHAIIU3 MPOBOJUTCSA IO Pa3iIHy-
HBIM BapUaHTaM TEXHHYCCKOT'O UCIIOJHCHUS M3JICNUS U M0 Pe3yJbTaTaM BHIOMpACTCS
HanboJiee ONMTUMANbHBIA BapUaHT MO0 KPUTEPHIO CTOMMOCTH €IWHUIIBI ITepeaaBacMoit
nHpopmarun (MOaiir).

CronMOCTh CO3MaHMS CIYTHHKA ONpeAessieTcs KaK yKPYITHEHHBIMH, TaK U Je-
TANM3UPOBAHHBIMI METOJIAMH B 3aBHCHMOCTH OT (ha3bl KU3HCHHOTO LUKJIA WU3IEIHS,
CTETIEH! €Tr0 HOBU3HBI U THIIA MPOU3BOJACTBA. K yKpYITHEHHBIM METOIAaM OTHOCSTCS:
METOJI YACTbHBIX MOKa3aTejei, MeTol OaUIOBOW OIICHKHU, arperaTHbIH METOM, METO
CTPYKTYPHOH aHaJIOTMM U PETPECCUOHHBIM aHanu3. JleranusupoBaHHas OLECHKA IIPO-
W3BOJUTCS] METOJIOM KaJIbKYJTUPOBAHUS IO CTAThM 3aTpaT UCXOs U3 IKOHOMUYECKUX
U TEXHUYCCKHX HOPM U HOPMATHBOB.

OreHKa KOHKYPEHTOCIIOCOOHOCTH MPOU3BOAMTCS HA OCHOBE ONPEACICHHUS CTO-
MMOCTH €IMHUIBI TEXHUYECKOTO YPOBHSI M3/IEIHS U COTIOCTABJICHUS €€ CO CpaBHUBae-
MBIMH aHajoraMu. [loa TeXHWYeCKHM ypOBHEM IOHMMAETCS CHCTeMa IOKa3aTeleH,
XapaKTepU3YIOIasi KaueCTBCHHBIC CBOWCTBA HM3MENHA, OOIIYI0 3(P(PEKTHBHOCTH €ro
TEXHUYECKHUX CHCTEM M COOTBETCTBHE JIyYIINM MHPOBEIM aHAJIOTaM.

JJIs OIICHKW MHBECTHINH B KOCMHUYECKYIO CHCTEMBI HCITONB3YETCs KilaccHde-
CKHUH IoKa3aTesh — YUCTHIN quckoHTHpoBaHHBIN moxon (NPV). C yaetoMm crierudu-
KA KOCMHYECKHX TEJIEKOMMYHHUKAIIMOHHBIX TIPOCKTOB JTaHHBIH ITOKa3aTeNIb IMEET BH/I:

T
larn = 3oren)
a+in
v v n=1 ~

IJIe YUCTBIA JCHEKHBIA MOTOK OMpPECIIACTCS Pa3HUICH MEXKIY JT0XOJAMH OT
apeH bl TPAaHCTIOHAePOB ciyTHHKA (/1) 1 3aTparaMu Ha SKCILIyaTalUI0 KOCMHUYECKO-
ro ammapata(3,,.) U IPOCYMMHPOBAaHHBIN MO BCEMY CPOKY aKTHBHOTO CYIICCTBOBA-
uust (T), a B KauecTBe MEPBOHAYAIBHBIX WHBECTHIMI B KOCMUYECKHU MPOEKT pac-
CMaTPHUBAIOTCS 3aTpaThl Ha co3fnanue ciyTHUKA (Cypa) M 3aTpaThl HA BBIBOJ KOCMUYE-
cKoro ammapara Ha padouyr opouty (Csuy)-

COOTHOIICHHUS TAKTHUKO-TEXHHYCCKUX XapaKTEPUCTUK CO3aBACMbIX CITyTHHKOB
onpeaensoT 3PGHEeKTUBHOCTh KOCMHYECKUX CHUCTEM CBsI3W WM BemaHws. OnTUMAaTb-
HOCTh X BBIOOpA MO3BOJISIET HCIIOJIL30BATh MPHUBJICKaEMbIe (DHMHAHCOBBIE PECYPCHI C
MOJIOXKHUTEIBHOM OTHauel U 00ecreunBaTh KOHKYPEHTOCIIOCOOHOCTh CHCTEM CBSI3U H
BEIIaHUS Ha MHPOBOM KOCMHUYECKOM PBIHKE.

NPVycep = — Cka — Caan,
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OIIEHKA S KOHOMHYECKOM Y®PEKTUBHOCTH
HCIOJIb30BAHUSA PE3YJBTATOB KOCMUYECKOM JEATEJIBHOCTH
B PA3JIMYHBIX HAITPABJIEHUAX
COIMAJIBHO-3KOHOMHUYECKOM C®EPBI XO3SIICTBOBAHMUSI
A.A. Emenun, [1.JI. Muxees

W3noxxeHbl OCHOBHBIE HAINpaBJIECHHs HCIIOJNB30BAaHUS PE3YNIbTaTOB KOCMUYE-
ckoil nesitenpHOCTH (KJ[) B pasiMyHBIX conMabHO-5KOHOMHYECKUX cdepax Xo3sii-
cTBoBaHus. [IpuBeneHbl JaHHBIE MO COCTABY OCHOBHBIX NMOTpeOHTENeH pe3yabTaToB
KA. IpexacraBiaeHsl OCHOBHBIE METOAMYECKUE MOIXO/bI (METOANYECKHE MOJI0XKEHHMS,
KPUTEPUH, SKOHOMHKO-MAaTEeMaTHYEeCKUE MOJIEN) TNPOBEACHHUS PAacu€TOB IO OLIEHKE
SKOHOMHIYECKON 3((PEKTUBHOCTH MCIIONIB30BaHMA pe3ynpTaToB K/l B pasnuuHbIX cde-
pax XO3sHCTBEHHON AESITEIbHOCTH:

— IIp¥ MHPOPMAIMOHHO-HABUTAIIMOHHOM 00ECIICUCHUN MOABHXHBIX OOBEKTOB
MOHHUTOPHHTA (aBUAIMOHHBIH, aBTOMOOWIIBHBIA, MOPCKOH M PEYHON TPAHCIIOPT);

— TP KOHTPOJIE COCTOSIHUS CTPATETHIECKUX M 0CO00 OMAcHBIX 00BEKTOB;

— cUCTeMe MOHHMTOPHHIa aKBaTOPUI MOpEil 1 OKEaHOB MPU OpPraHHU3allU PHIO-
HOT'O TPOMBICIIA;

— IIPY OpTaHU3alMHU Te0Ie3UUECKIX U KapTorpaduueckux pador;

— B c(epe MOHMTOPHHTA 3€MEJIBHBIX YTOJIUH MPU NPOBEACHUH CEIILCKOXO03SM-
CTBEHHBIX paboT;

— B CHICTEME MOHUTOPUHIa TEPPUTOPHUH JIECOTIOIB30BaAHHS.

[TpuBeneHs! pe3ynbTaThl pacu€TOB 10 OLEHKE SKOHOMHIECKOH 3 dexkTHBHOCTH
IIPU UCTIONB30BaHUU pe3ynbTaTtoB K/l mpu nHpopMannoHHO-HaBUrallMOHHOM oOectie-
YEHUH TO/IBHKHBIX 00BEKTOB MOHUTOPHHTA.

CTUMYJUPOBAHUE HAYUHOI'O U TEXHUYECKOT O ITPOI'PECCA
HA OCHOBE BHEJIPEHU I
«KOHTPAKTOB KOMIIVIEKCHOI'O MIOOPEHU SI»
A.A. Emenun, B.M. HoBukos

KonTpakTHas cucTeMa CIy)XUT TJIaBHBIM MHCTPYMEHTOM OpTaHU3AIMH H
YIPaBJICHUS T'OCYJapPCTBEHHBIM PBIHKOM TOBapOB U YCIYT, Ha KOTOPOM IPaBUTENb-
CTBO pa3MeIlaeT 3aKas3bl Ul yIOBIETBOPEHUs rOCYJapCTBEHHBIX HyXkI. Uepe3 KOH-
TPaKTHYIO CUCTEMY IIPABUTEIbCTBO MMEET BO3MOXHOCTh OKa3bIBaTh PEIIAIOLICE BO3-
JIeHCTBHE Ha YCKOPEHHE TEMIIOB HAyYHO—TEXHHYECKOTO IIporpecca, 0COOEHHO B 00a-
CTH CO3/1aHUs CIOXKHON COBPEMEHHOM TEXHUKHU, TEXHOJIOTUH U YCIIYT.

Tak, B CILIA 1o MeTozam pacueToB IIeHOOOpa3oBaHus Bce (heiepanbHble KOH-
TPAKTHl AEJIATCS HA JBa OCHOBHBIX THIA — «(PHKCHPOBAHHBIX IIEH» U «BO3MEIICHUS
H3JepKEK MPOM3BOJICTBA». MeXIy HUMH JIKHUT pazHooOpa3Has TpyIia «MaTepHaTb-
HO—CTHMYJIUPYIOIINX KOHTPAKTOBY», 0CO00€ MECTO CPeIH KOTOPBIX 3aHMMAIOT «KOH-
TPaKThl «KKOMIUIEKCHOI'O IIOOLIPEHUS».
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INoomputensHast GopMmyna EHOOOPAa30BaHUS ITUX KOHTPAKTOB BKIIOYAECT OT
20 mo 50 moxazareneld, cTUMYIHPYIOMUX d(HHEKTHBHOCTL pabOTHI MOAPSAUNKA WIIH
KECTKHE CAaHKLMH NPOTUB HETO 3a CPBIB IIapaMeTPOB 3aKa3a. Bce 5TH sKoHOMUYECKne
MOKA3aTeNH CIy)XaT OTACIbHBIMH KPUTEPHAMH IJIsI OKOHYATEIbHBIX (PMHAHCOBBIX
Pacu€ToB 3a CPBIB BBHIIOIHEHHUS WM IEPEBBINOIHEHUS 3THX COTJIACOBAHHBIX IOKa3a-
Tesel, a Takke MaTepUabHOTO CTUMYJIHPOBAHHUS 3a YCIIELIHOE 3aBEpIICHHE 3aKasa
WJIM 5KOHOMUYECKHX CaHKIUI 3a HapyIllIeHHe yCIOBUM KOHTPAKTA.

B noknane npusenéH pa3pabOTaHHBIN AT POCCUMCKUX YCIOBHI BUI MOOILPU-
TEeNBHOI (hOPMYJIBI IIEHOO0Pa30BaHUS U AITOPUTM pacdéTa O Hel LeHbI KOHTPAKTA.

AHAJIM3 COIII/IAJIBHO—3KOHOMI/I‘IECKOI7I SOPEKTUBHOCTU
PA3BBUTUA KOCMHNYECKOU AEATEJIBHOCTH
E.A. XKonynes

Heo0xoanMocTs HCIIOIB30BaHUS HAYIHO-TEXHIUECKOTO MOoTeHInana Poccun B
00J1acTH KOCMHYECKON JEATEIFHOCTH B HENAX HAIIMOHATBFHONH SKOHOMHUKH ITOTYEPKH-
Baercsi B 'ocymapctBenHoil nporpamme PO «Kocmuueckas aesrensHocTh Poccun Ha
2013-2020 rr.». IIpMeydaTenabHO TO, YTO KOCMHYECKasi OTpacib OJlHA U3 HEMHOTI'HX HE
mpeTeprena cepbE3HON cTarHanuu B kKpu3ucHoM 2008 T., oTHaKO KOMMepIHaaInu3alus
KOCMHUUYECKHX TEXHOJIOIHI OCTA&TCs CIIOKHBIM IporieccoM. TexHonoruu, paspaboraH-
HBIE B CBSI3U C OCBOCHHUEM KOCMOCA, HAIIUIM NPUMEHEHHE B 00JIaCTAX TEICKOMMYHHU-
Kalui, MoTpeOUTEeNbCKON 3JIEKTPOHUKH, aBHACTPOCHHS, aBTOMOOMJIBHOW HPOMBIII-
JICHHOCTH U JIp.

BoNBIIMHCTBO TEXHONOTHH, KOTOPBIE MOTYT UMETh KPUTHUECKOE 3HAYCHHE IS
pa3BUTHA SKOHOMHKH Poccum, Takhe Kak ONTUMH3AIMA TPAHCIIOPTHBIX IOTOKOB,
TCOHABHUTAIIMS, 30HAHPOBAaHUE aTMOC(EpHl, IOUCK MOJE3HBIX UCKOMACMBIX U MHOTHE
JpyTHe, IMIIOPTUPYIOTCA. B TO ke BpeMs MX aHaJOTH MOTJIH OBl OBITH CO3/1aHBI BHYT-
PH CTpaHBI, YTO MOJIOKUTEIHHO CKa3aJoCh OBl KaK HAa Pa3BUTHH MPOU3BOJICTBA, TaK U
Ha CaMOCTOSITEIFHOCTH HAIlMOHATBbHOM 3KOHOMHUKHU. IImmoTupyemas KOCMOHABTHKA,
rae Poccust coxpaHseT IUAMPYIOIIYIO MO3MIMIO, OCTAa&Tcsi Hamboiee 3aTpaTHBIM
HanpaByieHueM [Iporpammel, Ha He€ mpuxoautcs moutu 50% ot obmero o6réma dhu-
HaHCHPOBAHU, YTO OOYCIIOBJIEHO MOCTETIEHHO HapacTarolledl KOHKYpPEHIHeH Co CTo-
ponbl Kutas.

I[lo mamHpIM OpraHu3andid SKOHOMHYECKOTO COTPYAHHYECTBA W Pa3BUTHA
(OBCP) B HacToOAmMMN MOMEHT CBOM KOCMHUYECKHE MPOTpaMMbl aKTUBHO Pa3BHUBAIOT
6onee 60 crpaH, ocHoBHbIME 3 HUX siBIstoTcs CLIA, Poccus, Kuraii, crpansr EC,
Wupus u qp. OOmmii kocMudeckuii Oro ket 3Tux crpad Ha 2013 r. cocTaBusi mopsi-
ka $ 72 mupa. u 3a mocieaHue TOIbI ocTaercs crabmibHbIM. Bosee 50% ot 3T0# cyMm-
Mbl nHBecTHpYI0T CHIA. OnHoBpemenHo ¢ 3tuM B CIIA 3a nmocienHue rojbl Ipouc-
XOIHT BCE OoJiee MUPOKOE MPUBICUCHNE YACTHBIX WHBECTHINH B KOCMHYECKYIO Jes-
TENBHOCTh W TpaHCGep pe3yabTaTOB B CBOIO HAIMOHAJIBHYIO SKOHOMHKY B BHIC
HayKOEMKHX TEXHOJOTHH, OCYIIECTBISEMBIX B pamMkax mporpammsl IPP. Poccus, He-
CMOTpSI Ha UMEIOIIHUICS TMOTEeHIMAJ, BRIHY)KJCHA HapallnBaTh TOCYIApCTBEHHOE (HH-
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HAHCHPOBAHHE B Pa3BUTHE KOCMOCA. 3a MOCJIEAHHUE 5 JIET POCT MHBECTHIMH MPEBBICHI
30%.

B nacTosimee Bpemst Ha OpOUTE JEHCTBYET OKOJIO THICSYM KOCMHYECKHUX alla-
paros, Ha gomo CIHA mpuxoxmutcs 45%, Poccun m Kutas — npumepro mo 8-9%.
VYCHemHocTh pakeTHO-KOCMUYECKUX 3aIyCKOB, OCYLIECTBIsIEMbIX B P®, cocTaBiser
93%, niua Kuras aHajnorudHbeIi moka3atenb cocTaBisaeT 94%, misas Maaun — 92%, nius
CIIA — 89%.

W3 Bcex HampaBieHHH pa3sBUTHS KOCMHUYECKOH CQepbl, HPeryCMOTPEHHBIX
[Mporpammoii, HanGosee NTMHAMHYHBIA POCT MOKa3bIBae€T CO3JaHHE IJI00AIbHOU CH-
cremsl Hapuratuu [JIOHACC, 00béM (rHAHCHPOBaHUS KOTOPOH 3a mocienHue 9 jer
BeIpoc Oostee yeM B 18 pa3. B Poccum B pakeTHO-KOCMHYECKOH NPOMBIIIJICHHOCTH
3aneicTBoBaHo nopsaka 100 npeanpusaTuil 1 okos1o 320 ThIC. COTPYIHUKOB.

CoBOKyITHBIE OXOBI OTPACIH CIyTHHKOBOH CBS3M 3a mocieqHue 14 ner BbI-
pociu ¢ § 64 mupa. no npumepHo $ 200 mips., moka3biBas HEYKIOHHBINH pocT. [Ipu
3TOM JI0XOJIBI TOJIBKO OT IMPOW3BOJCTBA M 3aIlyCKa CIIyTHHKOB 32 TOT )K€ IEPHOJ KO-
ne6nercs Ha ypoBHe $13—18 mup/. 6e3 ycTOHYMBON TUHAMHUKH K POCTY WIH CHIDKeE-
HHUIO.

JlanHble nUQpBI CBUAECTENLCTBYIOT, 4TO He Oonee 10% IOXO0M0B OT KOCMHU4E-
CKOI1 1eATeIbHOCTH MOXHO IOJIyYHTh HEMOCPEACTBEHHO CO3AaHUEM H 3aIlyCKOM KOC-
MHUUECKHX alapaToB, OOJbIIAS YaCTh 3TUX JOXOJA0B (POPMUPYETCS OCPEICTBOM HC-
MIOJIb30BAHUS TEXHOJIOTHI Ha 3emie, K KOTOPBIM OTKPBIBAET JOCTYH KOCMHUYECKas
JIeSITeNTbHOCTD.

Hcnonp3oBaHue aHHBIX TEXHOJOTHH MOXET MMETh 3KOHOMHYECKYIO 3(hek-
TUBHOCTB, JOCTATOYHO CPABHUTH JIOXOABI TOJBKO OT CIlyTHHKOBOM CBSI3M C COBOKYII-
HBIMH 3aTpaTaMH Ha ocBoeHHe kocMoca. Ho Poccum st aToro Heo6xoamMo BoccTa-
HOBUTbH KaJPOBBIH MOTEHINAN OTPACIN U IPOBECTH €€ TEXHOJIOTHYECKYI0 MOJICpHH3a-
LU0, YTO MOTPeOyeT KaK CEephe3HBIX TOCYAAPCTBEHHBIX MHBECTHIUH, TaK U CO3/IaHMs
YCIIOBHH IS TPUBJICYEHHSI YACTHOTO KaluTaa.

MOJAEJUPOBAHUE ITPOLIECCA ®OPMUPOBAHMUS
U SKCIINIYATAILUU UHHOBAIIMOHHOI'O MNOTEHLHAJIA
ASPOKOCMHUYECKOI'O MIPOEKTA
C UCITIOJIB30OBAHUEM KOHBEPCUOHHbBIX MEXAHU3MOB
B.B. Xypagckuii, H.1O. Henb6aiino, b.E. KypbaTos

Kak HU3BCCTHO, OOJILLINHCTBO AOPOKOCMUYCCKHUX MPOCKTOB OCYHICCTBIIACTCA B
YCJIOBUAX 3HAYUTEIIbHBIX OFpaHI/I‘IGHI/Iﬁ MPAaKTUYECKU BCEX BUOB H€O6XO,HI/IMI)IX pe-
CYpPCOB. I/IHHOBaHI/IOHHaH COCTaBJAOMIAd ACATCIBHOCTU IO HNPOCKTY 663ycHOBHO MO-
JKET pacCMaTpuBaThCA KakK CpCACTBO YBCIMYCHUA €0 pECypCHOro nmoTeHuualia. Cre-
AYET OTMETUTH, YTO 3HAYUTCIIbHAA IO BPEMECHU (1)333 KU3HCHHOT'O IMUKJIa MPOCKTA,
CBsA3aHHAasA C HAYYHBIMU HCCIICAOBAHUAMU WU ONBITHO-KOHCTPYKTOPCKUMHU paGOTaMI/I,
CO3Ja€T YCIOBHUA JId MHOT'OKPATHOI'O IHUKIWNYHOTO B3aMMOJACHCTBUSA Y4aCTHHUKOB
IIPOCKTA C €ro OKPYKECHUEM B paMKax MHHOBAIIHOHHON JICSITCIIbHOCTH.
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TpagunnoHHO CYMTANIOCH, YTO TOTOK MHHOBAIIMK HAIIPaBICH B OCHOBHOM OT
MIPOEKTa K OKPY>KEHHIO, M TAaKUM 00pa3oM pean3yeTcs MeXaHH3M KOHBEPCHH pa3pa-
00TOK, CO37aBacMbIX B HHTEpECax 000POHHOTO MPOMBINIICHHOTO KoMITIekca. OaHaKko
COBpPEMEHHBIC TEH/ICHIINH PACIIMPEHUS PeCypCHON 0a3pl HHHOBAIMOHHOW NESTEIHHO-
cTH, Ha000pOT, XapaKTepuU3yIOTCI BCE BO3PACTAIOIINM MOTOKOM HHHOBAILMN W3 pas-
JUYHBIX chep OKPYXKEHHUs B MPOCKT. Takum o0pa3om, BCE aKTyalbHEE CTAHOBHTCS
npoOJeMa COorjlacoBaHMs XapaKTEPHCTUK YKa3aHHBIX MOTOKOB, YHOPSIOYCHHOH pea-
JU3aLUU MEXaHU3MOB PEKOHBEPCHUH, B COOTBETCTBUH C KOTOPHIMU WHUIIUMPOBAHHOE B
MPOEKTE HOBOE HAYUYHO-TEXHUUYECKOE HAIPABIICHUE HAa HaYaJbHBIX CTAIUSX €r0 Pa3BU-
THUSI TIEPCHOCHUTCS BO BHETIPOCKTHBIC CEPHI.

Peanu3anus yka3aHHBIX MEXaHU3MOB TPEOYET PEHICHHS BOTPOCA ONTUMHU3AIIUN
XapaKTePUCTHK PECYPCHOTO O0ecIeueHus KaKIO0ro COMYTCTBYIOIIETO TaHHOMY a’3po-
KOCMHYECKOMY MPOEKTY HOBOTO HAYYHO-TEXHIYECKOTO HAIIPABICHUS HA BCEX CTAIISIX
€ro pa3BUTHA J0 TEX IOp, TOKa OHO CaMO HE CTAaHEeT CaMOCTOSTEIHHBIM HCTOYHHKOM
pecypcoB, 00eCTIeYMBAIOIINM U Ce0s1, H YACTHIHO MPOECKT.

OmHAM W3 BO3MOXKHBIX BapMAHTOB PEIICHHS yKAa3aHHOW MpPOOJEMEI SBISETCS
CO3/7IaHKE B PaMKaXx JEATEIbHOCTHU MO MPOEKTY CEPUH PECYPCHBIX KIIACTEPOB, KaXK/bIi
U3 KOTOPBIX OTBEYAET CJIeNyIOUIMM TpeOoBaHUIM. Bo-TIepBhIX, TakoW KiacTtep JOKEeH
obecreunBaTh YPPEKTUBHOE BHITIOIHEHUE 0a30BOM COCTABIIONICH paboT, peanusye-
MBIX B paMKaX MPOEKTa. Bo-BTOPBIX, OH JOJKEH UMETh PECYPCHBIN MOTEHIUA, J0-
CTATOYHBIN IJIA OCYHICCTBJICHU Ha4YaJIbHBIX 3TAIlOB HHHOBaHHOHHOﬁ JACATCIBbHOCTHU B
COOTBETCTBYIOIICH BHEMPOCKTHOH cepe. B-TpeTbux, OH B MakCHUMaJbHON CTCIICHU
JIOJDKEH CHOCOOCTBOBATh PACHIMPEHHIO CIIEKTPAa BO3MOXKHBIX MPUMEHEHHHN IMOydYeH-
HOW WHHOBAaIlMM BO BHETPOEKTHOU cdepe W 3a CUET 3TOTO AOMOIHHUTEIHFHOTO TTOBHI-
IICHUS] PECYpCHOTO MOTEHIIMAaa MPoeKTa. B-4eTBEepTHIX, OH MOJDKEH COOTBETCTBOBATH
YCIIOBHSM MHHHMU3AIMH PUCKOB HEYJAYHOTO PEKOHBEPCHOHHOTO HCIOIH30BAHUS
WHHOBAIIMH BHYTPH MPOCKTA.

B pamMkax BBITOJHIEMOTO B HACTOSIIEE BPeMsI HAyYHOTO HCCIICAOBAHUS pa3pa-
0aTbIBacTCSl IKOHOMHKO-MaTeMaTH4eCcKasi MOJIENb Pealn3alyu MpoleccoB HOpMUpPO-
BaHUS M DKCIUTyaTaIlMd PECypCHOTO TOTEHIHala a3pOKOCMHYECKOTO IMPOEKTa C HC-
IMOJIb30BAHUEM MEXAHU3MOB KJIACTECpU3AIIUN OCHOBHBLIX BUJIOB PECYPCOB.

CHUCTEMHBIN AHAJIU3 ITPOBJIEM YMEHBIIEHUSI
PUCKOB I'OCYJAPCTBEHHOTI' O 3AKA3YUKA
IIPU PEAJIN3ALIUNA KOCMHUYECKHUX ITPOI'PAMM U ITPOEKTOB
B.B. 3yesa, C.C. KopyHoB

[Iporpammsl, peanu3yemble B KOCMHYECKOH cdepe AesTeIbHOCTH, SBISIOTCS,
Kak TMpaBUJIO, AOJTOCPOYHBIMH U PECYPCOEMKUMH NMpOeKTaMHu. B cBs3M ¢ 3THUM HX
OCYILECTBIICHHE HEN30EKHO COMPSIKEHO CO 3HAYUTEIHHBIMHI PUCKAaMH Ha BCEX dTarax
JIEHCTBUSA MTPOrpaMMBI B IIEJIOM HJIM OTAEIBHBIX €€ cocTaBisaommx. OTcioqa JOTHIHO
BBITEKAaeT HEOOXOUMOCTh PEIICHHUs 3a4a4l YMEHBIICHISI PUCKOB 1 MHHUMH3AIMHA UX
MOCJIEICTBHUH B CITydae BOZHUKHOBEHHUS.

261



B HacTosmee Bpemsi CyHIecTBYeT 3HAUMTEIFHOE KOJIMIECTBO PHCKOB TOCyAap-
CTBEHHOTO 3aKa34MKa Kak B OOIIECTBEHHOM XO3SICTBE B IIEJIOM, TaK M B PaKETHO-
KOCMHYECKOH OTPaciy B YaCTHOCTH. MOXXHO BBIAEIHUTH OCHOBHBIC PHCKH, MPUCYILUE
MPaKTHYECKN BCEM HAYKOEMKHM U JJOPOTOCTOSIIUM IpoekTaM. Kpome momuriuueckux
U TEXHUYIECKUX PHCKOB CIIEIyET yIOMSHYTh MAPKETHHIOBBIM PHCK, PHCK HECOOIIOe-
HUS rpadviKa IPOEKTa, PUCK NPEBBIICHNs OI0/PKETa POEKTa, a TaKXKe 00IIeIKOHOMU-
YECKUE PUCKHU.

Pucku HecoOmoaeHus rpaduka U MpeBbIIeHHs OI0PKeTa MPOeKTa MOTYT BO3-
HHUKaTh KaK 110 OOBbEKTHBHBIM (HAIlpUMep, U3MEHEHHUS B 3aKOHOAATEIbCTBE), TaK U T10
CyOBEKTHBHBIM (HaIpuMep, HEJOCTaTOYHAs MpopaboTKa U HECOTIaCOBaHHOCTh paboT
[0 pealn3alyy MPOoeKTa) MpuYrHaM. Puck HecoOroneHus rpaduka MpoeKTa MpUuBo-
JIIT K YBEJIMUCHHIO CPOKA €r0 OKYMaeMOCTH KaK HampsIMyIo, TaK U 3a CUET HEAOIOIIY-
YeHHOW BBIPYYKH, aHAJIOTHYHBIM oOpa3oM Ha oOmme mokaszarenu 3¢QexTuBHOCTH
MIPOEKTa BIHSET U PUCK MPEBBIIICHHUS OI0KETa.

MapKeTHHIOBBI PHUCK 3TO PHUCK HENONoIydeHHs >PdeKra B pe3yibTaTe CHH-
XKEHUst 00bEMa peann3anyy WK [EHBl TOBapa. JTOT PUCK SBISETCS OJHUM W3 HaHOO-
Jiee 3HaYMMBIX ISl OONBIIMHCTBA MHBECTUIMOHHBIX MpoekToB. [IpuunHOil ero Bo3-
HUKHOBEHHUS MOXET OBITh W3JHUIIHE ONTUMHCTHYECKash OIEHKa 00beMa MpOoJaK.
OwunOKK B IIIaHUPOBAHUU MapKETUHIOBOW CTPATETMH BO3HUKAIOT TJIABHBIM 00pa3oM
U3-3a HEJIOCTATOYHOTO M3Y4YECHUs MOTPEOHOCTEH PhIHKA: HEMPAaBUIBHOTO MO3HUIHOHU-
pOBaHHMs TOBapa, HEBEPHOU OLIEHKH KOHKYPEHTOCIIOCOOHOCTH PHIHKA MJIM HEIPaBHJIIb-
HOTO IIEHOO0pa30BaHMsI.

K 001meakoHOMHYIECKNM PHCKaM OTHOCSATCS PUCKH, CBA3aHHBIEC C BHEITHIMU T10
OTHOIIEHHIO K TOCY/IapCTBEHHOMY 3aKa3uuKy (hakTopamu (PUCKH M3MEHEHHS KypCcOB
BaJIIOT U MPOIEHTHBIX CTABOK, YCHJICHHS WK ocnabnenus nauamun). K takum puc-
KaM MO>KHO TaK)Xe OTHECTH PHCK yBEJIMUYECHUS] KOHKYPEHIMN B JaHHOM CETMEHTE PhIH-
Ka ¥ PUCK BBIX0/1a Ha PEIHOK HOBBIX UI'POKOB. [IaHHBIH THIT PUCKOB BO3MOXKEH KaK IS
OTJETBHBIX TIPOEKTOB M IIPOrPaMM, TaK U AJsL oTpaciy B nesioM. OneHka pucKkoB Ipo-
M3BOJHUTCS B IpOLECCE TUIAHUPOBAHUSI MPOEKTa U BKIIIOYAET KaUeCTBEHHBIH U KOJIHYe-
CTBEHHBII aHaM3. Pe3ysibTaToM KayeCTBEHHOTO aHAM3a PHUCKOB SIBJISICTCS OIHMCAHUE
HEONpeIeICHHOCTeH, MPUCYLIUX MPOEKTY, NPUYUH, KOTOPBIE MX BBI3BIBAIOT, M, KaK
pe3ynbTat, pUCKOB NpoekTa. KolnuecTBeHHbIN aHAIM3 PUCKOB HEOOXOIMM JUIS TOTO,
4TOOBI OIIEHUTh, KAKUM 00pa3oM HauOoJiee 3HAYMMbIE PUCKOBBIE (DaKTOPhI MOTYT I10-
BJIMATH Ha MOKazaTenn 3PEKTUBHOCTH NMPOEKTA MM IPOTPAMMBL.

3aKoHOATEeIbHO MUHUMHU3ALMS PUCKOB IOCYAAPCTBEHHOTO 3aKa3yKMKa TPH pe-
aNn3ali KOCMUYECKUX HPOrpaMM M NPOEKTOB OCHOBbIBaeTcs dexeparbHOM 3aKOHE
ot 05.04.2013 r. N 44-®3 «O KOHTpaKTHOH cucreMe B cdepe 3aKylnoK TOBapOB, pa-
60T, ycIyr aist oOecrie4eH s ToCyAapCTBEHHBIX 1 MYHHIMIAIBHBIX HYKa». C yueTom
cHeuu(UKNA pakeTHO-KOCMUYECKOW OTPaciIy YMEHBIICHUIO PUCKOB peaM3alliy Ipo-
€KTOB U MPOrpaMM TaKKe CIIOCOOCTBYET BO3MOXKHOCTD 3aKIIFOUEHHSI KOHTPAKTOB KH3-
HEHHOT'O I[MKJIA, OXBATHIBAIOIMX BCE CTAJAMU PEAM3alMU MPOEKTa, BKIIIOYAs 3aKyIKY
TOBapa, €ro MocIeAyIOINe 00CTyKUBaHNE, IKCILIYaTaIHI0, PEMOHT M yTHIIN3ALUIO.
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INMOBBINEHUE D®PEKTUBHOCTHU HUOKP NIPUBJIEUEHUEM
HMEIOIHIETIOCS B PKII HAYYHO-TEXHHUYECKOI'O 3AIEJIA
JL.I1. UBneBa

KonnuecTBo Hay4dHO-MCCIEIOBATENECKAX U OMBITHO-KOHCTPYKTOPCKHX paboT
(HMOKP), B paMKax KOTOPBIX CO3/AIOTCSI HOBBIE MAaTEPHANIbI, TEXHUUECKHE U TEXHO-
JIOTHYECKHUE PELIeHUs], IPOrpaMMHBIE MPOIYKThI, OXpaHsieMble B COOTBETCTBUU ¢ Ya-
creto IV I'paxxnanckoro konekca Poccuiickoii denepanuu, cocrasiser menee 30% ot
o01ero KoimyecTsa paboT, BBIMOJIHAEMBIX IO TOCYIapCTBEHHBIM KOHTpakTam ¢ Pe-
JlepalibHBIM KOCMHYECKHM areHTCTBOM. HeOoubiioe KOJIMYecTBO OXPaHOCIIOCOOHBIX
PE3yJIbTaTOB MHTEIICKTYaJbHOW IEATeIbHOCTH HE MO3BOJISIET TOBOPUTH 00 3(dek-
TUBHOM HCIOJI30BaHUM OIO/DKETHBIX CPEACTB, IIOTPAYCHHBIX Ha peaU3aluio
HUOKP, a Taxxe 0 MOATBEpKICHUH Te3Hca O HAYKOEMKOCTH W MHHOBAIIMOHHOCTH
KOCMHYECKOH AesrensHocTd. Bompock! nosemmenus 3¢ dexrusHocTH HUOKP 32 cuer
YBEIMYCHHUS KOJMYECTBA UCTIONB3YEMBIX M CO3/1aBaCMBIX B paMKax pa00T MHHOBAIWi
aKTyaJbHBI U 3aCIy)KUBAIOT BHUMAHHUS CO CTOPOHBI Kak pa3paborunkoB HMOKP, Tak
¥ CO CTOPOHBI TOCYIapCTBEHHOTO 3aKa34YHKa.

B mokmazne paccMotpensl Bompocs! mosbiieHue 3¢ dexrusHoct HUOKP mo-
CPEICTBOM PAIlOHAJBHOIO HCIIOJIB30BaHMUs HMMEIOIIErocs B PAaKETHO-KOCMHMYECKON
npomsiiienHoctu (PKII) mayuno-texHumdeckoro 3anena (HT3), cimoxwupmierocs 3a
6oree 4eM IOJIyBEKOBYIO MCTOPHUIO KOCMOHABTHKH. MaTepHaibl, OTpa)arollue ero
CoJIepXKaHue, YaCTUYHO JOCTYNHBI B MIHTepHeTe, B TOM 4HCiie Ha caifTe MaTeHTHOTO
BenomcTBa Poccuiickoit ®denepanuu (Pocnatenta).

DJEeKTPOHHBIE PECYPCHI COAEPIKAT CBEICHUS O 3apErHCTPHPOBAHHON HA TEPPH-
topun Poccuiickoit @exepanny u 3a pyOeKOM HHTEIIEKTYAITbHOW COOCTBEHHOCTH U
nenaroT uMmeromuiics HT3 Ooiee mOCTYIMHBIM AJIs aHalW3a M UCIIONB30BaHMs. B ma-
TEeHTHOH OmOnmoTeke PocmaTtenTa ocymecTBMM IOMCK OoJsiee MOTHOW MH(pOPMAINH,
CO3JJaHHOM HE TOJIBKO B IOCJIEIHUE AecsATWiIeTHs, HO paHee. Mudopmanmonnas mno-
cTymHOCTh cBeeHuit 0 HT3 obnerdaer mpoBeieHHE MATCHTHBIX WCCICIOBAHHM, SB-
JSIFOLIUXCST HeOOXO0MMBIM yciioBueM ¢GopmupoBanust Temarnk HUOKP u nepBocre-
MICHHBIM JTalloOM IIPOBEICHUS YK€ 3aKIF0UEeHHBIX PadoT.

KadecTBeHHO MpOBeJCHHBIE NMATCHTHBIE HMCCIEAOBAaHUS — HHCTPYMEHT IOBBI-
menus ¢dexruHocty HUOKP, nockosbky OHM CHOCOOCTBYIOT CO34aHHI0 WHHOBA-
UK, 00TaaloNUX MATEeHTHOW YUCTOTON M TpU COOIIOJeHNHN TPeOOBaHUM, MPEIbsiB-
JSIEMBIX 3aKOHOAaTelnbcTBOM Poccuiickoit deneparnyn, MOTYT OBITH IPHU3HAHBI H300-
pEeTeHus, TOJIE3HBIMU MOJICISIMH 1 TIPOMBIIIIIEHHBIMHA 00pa3aMy, YTO MOJKPEIUISeTCS
Bblauell mareHTa Poccuiickoil @epepauuu. B coBpeMeHHOM MHUpe KOMIBIOTEPHBIX
TEXHOJIOTUH WHTEJJIEKTyaabHasi cOOCTBEHHOCTh B (opMe nporpamm aiust OBM u to-
MOJIOTHH MHTErpalbHBIX MUKPOCXEM TaKXe 3alUIAeTCs 3aKOHOAAaTeNnbcTBOM. OTMe-
THUM, YTO TEPMHH «IIaT€HTHBIE HCCIEJOBAHUS) HE NMPUMEHUM K aHAJIU3y CO3JaHHBIX
MIPOTPAMMHBIX IPOIYKTOB M TOIIOJIOTHI Ha MPEeAIMET BBIABICHHUS OTCYTCTBHS Hapylle-
HUH TpaB TpeThuX JHIl. HecMOTps Ha 3TO, TaKWe HCCIIEAOBAHHS HY)XHO IPOBOIMTE,
MOCKOJIBKY JI0JIsl TporpaMm i1t OBM, 6a3 A7aHHBIX ¥ TOTIOJIOTHIA WHTETPaJIbHBIX MUK-
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pocxeM B 00IIeM 00beMe WHTEIICKTYyaJIbHOM COOCTBEHHOCTH, CO3JaHHON TPEIIpHSI-
TuAMHU U opranuzauusmu PKII, ¢ kakasIM rooM yBeJIMYUBaETCS.

IIpennaraercs BoBnedenune umerornerocss HT3 PKIT mocpenctBom o6s3aTenb-
HOTO TIPOBEJCHHS MATEHTHBIX MCCIIEJOBAHUI M aHann3a peIHKA. 111 MOBBIIICHUS 3 ]-
(DEeKTUBHOCTH TaKU€ MCCIIEOBAHUS TOJDKHBI TPOBOIUTHCS 10 (POPMHUPOBAHNUS TEMATHK
HUOKP u B nponecce popMUpOBaHUS TEXHUUECKHUX 3aTaHHH.

Bosneuenne HT3 B mpoliecc co3ganus MHHOBAMM MyTEM aKTHBHOTO MPOBEJIE-
HUS MIATEHTHBIX MCCIEAOBAHUN C MOCIEAYIOIIUM NPUMEHEHUEM UX PEe3yNbTaToOB MpU
BoinosHeHM HMOKP, a Takke pa3BuTHE KOONMEPALMOHHBIX CBSI3€H M MHCTUTYTA JIU-
LICH3UOHHBIX JIOTOBOPOB IMO3BOJMT MOBEICUTH 3 dekruBHocTr HMOKP B wactu co-
3/1aHWs] UHHOBAILIMA U UX MOCIEAYIONEH KOMMepLUaTH3aIiuu.

HCIOJIb30BAHUE PE3YJbBTATOB KOCMHUYECKOM JESTEJIBHOCTH
B ®OPMHUPOBAHUHN YCTOMNUYNBBIX IAPAMETPOB
9KOHOMMYECKOI'O POCTA PETHOHA
T.C. KonmsixoBa, E.A. Kimroesa

OnmHUM W3 KIFOYEeBBIX (DAaKTOPOB, OOYCIOBHBIIMX B IOCIEIHEE JECATHICTUE
CTPYKTYPHBIE CABUTM B SKOHOMHKE KaK CTpPaHbI, TaK ¥ PETHOHOB, CTAaJIO MOBBIIICHUE
SKOHOMUYECKOW poJu HWHHOBalMi. B mepByr ouepenb, 3TO CBA3AHO C YCHUJICHHEM
BO3/ICHCTBYUS HAYKHM U TEXHUKH Ha BCE CTOPOHBI KU3HH 00IIeCTBa, (yHIaMEHTaIbHbI-
MU TEXHOJOTMYECKHMMM CIBHUTaMH, BEIyHIIMMHU K TJO0AJbHBIM  COIHAIBHO-
SKOHOMHYCCKUM W WHCTUTYIHOHAIFHBIM IIepeMEHaM. BoIpocsl MHHOBAIIHOHHOTO
Pa3BUTHSI SKOHOMHUKH B HACTOAIICE BPEMs SBISIOTCS NMPHOPUTETHBIMHA HAIPABICHUS-
MH COIIHATBHO-3KOHOMHUYECKUX TpeoOpa3oBaHmil BO BceX pernoHax Poccuiickoii De-
neparun, B ToM gncie B Kypckoi o0mactu. ConpanbHO-9KOHOMHYECKast CUTYAIHSI B
Kypckoit obmactu 3a mepmon 2010-2012 rr. ocraBajmack AOCTATOYHO CTaOMIIBHOU
(Tabmuma).

Temm
MPUPOCTA,

[Tokazatenn 2010 2011 2012 %
BPII, B Tekymux 1ieHax, Map. pyo. 193,6 233,4 246 27,07
Wunexce ¢puznaeckoro odveMa, B % K MpeAbITy-
eMy Toay 103 108,4 105 1,94
WHeke MpOMBIIUICHHOTO TP-Ba, B % K IpeIbl-
JyIIEMY Ty 107,5 105,3 105,3 -2,05
MHpekc np-Ba MPOAYKIUH CEITbCKOTO X035 CTBa,
% 80 149 106,9 33,63
MHBecTHIIMY B OCHOBHO# KamuTai, MIpJ. pyo. 46,1 58,2 63 36,66
Wupexc ¢pusmyeckoro odbeMa 060poTa po3HUY-
HOM TOpProBiu, % 102,6 101,6 104,4 1,75
JleHexHbIe TOXOBI B CpeTHEM 3a Mecsil Ha nymry | 14685 | 16386
HaceleHus, pyo. 1 9 18624 26,82
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Howmunanbaas cpenmsist 3apadorHas mata 1 pa- 14006 | 16240

0OTHHKA, pYO. 5 8 18690 33,44
YposeHs 6e3paboTunel, B % K 5JKOHOMUIECKH

AKTHBHOMY HACEIICHUIO 1,7 1,4 1,2 -29,41

B coBpeMeHHBIX yCIOBHAX OJHUM U3 Ba)KHBIX HAIPABJICHUI MOBBIIIEHUS KOH-
KypEHTOCIIOCOOHOCTH PErnoHa SIBISIETCSI KOMIUIEKCHOE HCIIOJIb30BaHHE PE3yJIbTaTOB
kocMuueckoit aesrenbHoctd (PKJ) st MOHMTOpPHHTA M yIIpaBIEHHS Kak 10 OT/AENb-
HBIM HaNpaBIECHUSAM >KU3HEAEATENbHOCTH, TaK M IS COLHMAIBHO-?)KOHOMHYECKOTIO
pa3BUTHA pPEerHoHa B LiesoM. JlaHHBIE, TOCTYNAIOILINe OT Pa3JIMUHBIX TUIIOB KOCMUYeE-
CKUX CHCTEM, IPOJYKTHI U YCIIyTH, CO3JJaHHbIE Ha UX OCHOBE, SIBJISIOTCS Ba’KHBIM MH-
(hOpMaITIOHHBIM pPECYPCOM, HEOOXOAWMBIM [UIS Pa3BUTHS OTpacied 3KOHOMHKH H
TEPPUTOPUH.

B nacrosimee Bpems B Kypckoit o0nacTi mprHsATa U HAXOAWUTCS B CTAINH pea-
Iu3anuy o0nacTHas menesas nporpamma «lcronap3oBaHNE CITyTHHKOBBIX HAaBHTAIlU-
OHHBIX TeXHoJorui ¢ ucnoabzoBanueM cucrembl [ JIOHACC u apyrux pe3yiabTaToB
KOCMHMYECKOH JEATENbHOCTH B MHTEpPECax COIHAIbHO-?PKOHOMHYECKOTO M MHHOBAIlH-
onHoro pa3utus Kypckoii oonmactu Ha 2013-2016 rogp». Co31aHO U NPUCTYIHIIO K
npaktudeckol  gesrensHocth  OAO  «PervoHanbHBIM IEHTP HaBUTAIHOHHO-
MH(OPMALMOHHBIX YCITYT».

MupoBoil U OTEUECTBEHHBIH OIBIT, NPAaKTUKA psAAa peruoHoB Poccun non-
TBEP>KAAIOT, UTO UCIIOJIb30BaHNE KOCMUYECKHX TEXHOJIOTHH OKa3bIBAaeT 3HAYUTEIIbHBIN
YIIPaBIECHYECKUH, SKOHOMUYECKHH, COLMATIBHBIA U KOJIOTHIECKUH 3(PEKTHI, cymie-
CTBEHHO IOBBIIIAET YPOBEHb OE30IACHOCTH HACENECHUS U Teppuropuil. KoMiurekcHoe
ucnons3oBanne PKJ[ B MHTepecax 3a1ad ynpaBIeHUS Pa3sBUTHEM OTIENBHBIX OTpac-
Jeld ¥ SKOHOMHKH OOJIaCTH B IEJIOM CIOCOOHO INMPUAATh PETHMOHAIBHONH 3KOHOMHKE
WHHOBAIIOHHBII XapakTep, YCHJIUTbh PBIHOYHBIE MEXAHU3MBI, MOBBICUTh KadeCTBO
JKM3HN HaceneHus. Takoe IoyioXeHue /eyl 00yCIIOBICHO CYIIECTBEHHBIMHU JOTIOJIHU-
TEJIBHBIMHA BO3MOXHOCTSIMH, KOTOpPbIE MPEIOCTABISAIOT TAKHe CHCTEMBI KOCMHUYECKOU
OTpPAaCH Kak:

— rinobanbpHas HaBuramuonHas cucrema ' JIOHACC;

— CHCTEMBI M KOMIUIEKCHI ONEPAaTUBHOTO a3pPOKOCMHUYECKOTO MOHUTOPHHTA CO-
CTOSIHUS TEPPUTOPHUIT 1 OOBEKTOB;

— CHCTEMBI U cpeacTBa cOopa M KOMIUICKCHOM 0OpabOTKM JaHHBIX, MOTydae-
MBIX KaK OT KOCMMYECKHX, TaK M OT MHBIX CUCTEM, HHTETPALMU UX B €ANHOE HHPOP-
MAalMOHHOE MPOCTPAHCTBO W IPENOCTABICHUS OpraHaM YIpPaBIECHUs Pa3HOPOJIHOM,
YBSI3aHHOW B MPOCTPAHCTBE M BPEMEHNM MH(POPMAILMU O TEPPUTOPHUSX, AAMHUHHCTpa-
THUBHBIX 00pa30BaHUSX, NIPEANPHUATHIX, OOBEKTaX, HACEICHUH, IIJIaHAX U pe3yJbTaTax
UX JEATENbHOCTH.
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BOITPOCHI CO3JAHUSA CUCTEMBI YIIPABJIEHUSA PE3YJIBbTATAMU
UHTEJUTEKTYAJBHOU JAEATEJILHOCTH ITPU PEGOPMUPOBAHUN
PAKETHO-KOCMHWYECKOW IMMTPOMBIIIIJIEHHOCTH
E.I'. Kpuyne, B.B. Tepemenko

B Hacrosmee BpeMs AaKTUBHO NPOUCXOIAWT pPehOPMUPOBAHUE PAKETHO-
KOCMHUYECKOH MPOMBIIIJIEHHOCTH, B paMKax KOoToporo cosfaercs OObeinHEeHHas pa-
KETHO-KOCMUYECKas KOpIopaiys, KyAa BOHIYT MPakTHUYECKH BCe MPEINPUITHS OT-
pacnu, PenepanbHOMY KOCMHUECKOMY areHTCTBY (PockocMoc) e miaHupyeTcs oTBe-
CTH TOJIOBHYIO POJIb B 4aCTH OCYILIECTBICHUS IOCYJApCTBEHHOMN MOJUTHKU U 3aKIIIO-
YEHUsI TOCY/IapCTBEHHBIX KOHTPAKTOB HA BHITIOJIHEHUE PA0OT B KOCMUUECKOIT cepe.

BwMmecrte ¢ Tem, HaunHas ¢ 1 ssHBaps 2014 r. Havan neifctBoBaTh DenepanbHbIit
3akoH Poccuiickoit @enepartun ot 05 ampenst 2013 Ne 44-03 «O KOHTPAKTHOM CHCTe-
Me B cdepe 3aKylmoK TOBapoB, PadOT, YCIYT Ui OOECIIEYeHUsI TOCYAapCTBEHHBIX U
MYHUIOUTIATIBHBIX HYXA». B CBA3M C M37I0)KEHHBIM BBIIIEC BO3HHKACT HEOOXOIMMOCTD
¢dopmupoBanust B PockocMoce HOBOH CHCTEMBI yIpaBIEHHUS pe3yIbTaTaMH HHTEIUICK-
TyalbHOW AEATEIBHOCTH, OTBEYAIOIIEH TPeOOBaHMAM 3TOTO 3aKoHa, a Takxke [IpaBu-
JIaM OCYIIECTBJIEHHUS TOCYJapCTBEHHBIMHU 3aKa3uMKaMH yIpaBieHus npaBamu Poccuii-
ckoit dexnepannu, yTBepKIEHHBIM noctaHoBiIeHueM [IpaButenscTBa Poccuiickoit ®e-
neparu ot 22 mapta 2012 roma Ne 233.

IIpennaraercs B PockocMoce co31aTh CUCTEMY YIPABIEHUS pE3yJIbTaTaMU UH-
TEJJICKTYalnbHOM AEATENIEHOCTH, B KOTOPOH OCHOBHBIMH CyOBEKTaMU YHpPaBJICHUS
CTaHyT CJIEIYIONINE CTPYKTYpHBIE MOJAPa3/AeieHUsI KOHTPAKTHON ciIyxObl: Ympasie-
HHE TOCY/JapCTBEHHOTO MMYIIECTBA, YIIpaBieHHE (PUHAHCOBO-OIOPKETHOTO obecIe-
YEeHUsI ¥ 5KOHOMHKH, YTIpaBlIeHHE KOHTPAKTHOH CITyXKOBI, TEMaTHIECKUMH ITOpa3/e-
JICHUAMH, a TakXke MpPeACTaBUTENN TOCYIAPCTBEHHOrO 3aKa3yMKa — HAa3HAYEHHOE
3aKa34UKOM JOJDKHOCTHBIE JIMIA, OTBETCTBEHHBIE 3a OCYILECTBIICHHE 3aKyNKH HIIU
HECKOJIBKUX 3aKyIOK B OTHOIIEHUU HCIOIHUTENS FOCYJapCTBEHHOT O KOHTPAKTA.

OOBEKT ympaBieHHS — CO31aBacMble PE3YNIbTaThl MHTEIUICKTYaJIbHON aes-
TENbHOCTU MPEIIPUATHIMU-UCIIOIHUTEISIME PaboT MO TOCYyNapCTBEHHBIM KOHTpaK-
TaM ¢ PockocMocoM.

B3aumonelictBue Mexay PockocMoOCOM, BBICTYNAIOIIKMM B Ka4e€CTBE 3aKa3uMKa
TOCYJapCTBEHHBIX KOHTPAKTOB, M MPEIIPUATHIMH, BBHICTYIAONIUMH B KauyecTBE HC-
MOJTHUTEISIMUA TOCYIAPCTBEHHBIX KOHTPAKTOB B paMKaxX MpeiaraéMod K CO3IaHHUIO
CUCTEMBI YNpPaBIECHUs PE3yIbTaTaMHU UHTEUIEKTYalbHOH AEATEIbHOCTH NpeAroara-
€TCsl OCYIIECTBIIATH NOCPEACTBOM CIEAYIOIIETO Psifid BEJOMCTBEHHBIX JOKYMEHTOB H
OTYETHBIX OopM:

— KOHKYpCHasl JOKyMEHTAllMs, BKJIIOYasl NPUI0KEHUs], Kacaroluecs CO3JaHus
U ACHOJb30BaHUS B PAMKaX BBIIOJIHEHUS TOCYJAPCTBEHHBIX KOHTPAKTOB PE3yJIbTATOB
UHTEIUIEKTYaIbHOHN NeSATeIbHOCTH;

— IOCYJJapCTBEHHBIN KOHTPAKT;

— TaKTUKO-TEXHUYECKOe 3aJlaHre, MPeayCMaTpUBAIOIIee CO3AaHUE Pe3yibTaTa
HMHTEJUIEKTYaJIbHOH IeSTeTFHOCTH U ONPEAeIIAIoIIee ero OCHOBHBIE XapaKTePHUCTHKH;

266



— OTYeTHBIE ()OPMBI O CO3AAHHM PE3YNIHTATOB MHTEIUIEKTYAJIbHON AEATEIBHO-
CTH;

— PELIEHHE TOCyJapCTBEHHOTO 3aKa3uhKa O 3aKpPEIUICHHH HCKIIOYUTEIbHBIX
npaB 3a Poccuiickoit @enepanueii, oT UMEHU KOTOpoM BelcTynaeT Pockocmoc, nin 3a
UCTIOJIHUTENIEM TOCYAapCTBEHHOIO KOHTpaKTa, MPHUHUMAeMOE Ha OCHOBAaHMH IIOCTa-
HosneHus [IpasurensctBa Poccuiickoit @eneparuu ot 22.04.2009 Ne 342 «O HekoTo-
PBIX BOIpOCax peryJupoOBaHUs 3aKpeIUIEHUs MpaB Ha pe3yJbTaThl Hay4HO-
TEeXHUYECKOI NesITeTbHOCTY.

IIpenmnaraeMast K CO3JaHUIO CUCTEMa YIPABJIEHUS pe3ylbTaTaMHU HHTEIIEKTY-
abHOM JIeATeIbHOCTH HAIIPaBJICHAa Ha KOOPAMHAIMIO U YIOPSAA0UYEHUE B3aUMOCBSA3EH,
BO3HHMKAIOIUX MEXAy PockocMocoM U MpeAnpUATUSMHU-UCHOIHUTENIAMU HAay4YHO-
HCCIIEZIOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX paldOT IpM pealn3alHu rocyaap-
CTBEHHBIX KOHTPAKTOB, MOBBILICHUE KOHTPOJS 33 CO31aBa€MON U HMCIIOIB3yeMOM HH-
TEIUIEKTYaJIbHOH COOCTBEHHOCTBIO B PaMKaxX BBIMONHACMBIX TOCYJapCTBEHHBIX KOH-
TPaKTOB, a TaKkke Ha (JOPMHPOBAHHE M BEICHUE B COOTBETCTBUH C IOCTAHOBIICHHUEM
IIpaButensctBa Poccuiickoit @eaepanuu ot 22 mapta 2012 rona Ne 233 peectpa roc-
YAapCTBEHHOI'O 3aKa34yHKa.

DopMUPOBAaHUE U BBOJ B JCHCTBUE YKAa3aHHOM CUCTEMBI B 1I€JIOM I103BOJIUT
MOBBICUTD 3 PEKTUBHOCTh PACXOOBAHMs OFOJKETHBIX CPEJICTB HA MPOBEJCHUE HAy4Y-
HO-HUCCJIeI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX PadOT, B MOJTHON Mepe OTCIIeKH-
BaTh MNPOLECC, HAYMHAIONIMKICS C CO3JaHUSI OXPAHOCHOCOOHBIX PE3YJbTATOB WHTEJ-
JIEKTYaJIbHOM JI€ATENbHOCTH U 3aKaHYMBAIOUIMICI KOMMEpPLUAIN3ALMEH UHTEIUIEKTY-
JIBHOI COOCTBEHHOCTH.

KOHTPOJIJIMHI' OPTAHU3ALIMU TPOU3BO/ICTBA
B HAYYHO-UCCJUIEJOBATEJbCKUX HHCTUTYTAX
B.B. Myxuun

B cBA3M ¢ M3MEHMBHIMMHUCS 3KOHOMHUYECKHMHU YCIOBUSMH XO3SHCTBOBAHHUS
HIMpOoYakIee paclpOCTPaHEHHE B pacuéTax IOJIydusa Mpenomara B CBA3M C Kara-
CTpO(UUECKHM YPOBHEM HEIJIATEXKEH M HEBBITIOJIHEHUS 00513aTEIbCTB CPear CyObeK-
TOB 9KOHOMHKH. B 3THX ycinoBHsX pacdéT (pakTHuecKOH ceOecTOMMOCTH MPOAYKIIMU
MOTEPSI MOHOTIOJIFHOE MOJIOKEHHE IS OTPEACTICHUS LIEHBI (KaK U BO BCEM 3KOHOMH-
YeCKH pa3BUTOM MHUpE, HO 110 JpyruM npuurHam). Heaapom B Hameil 9KOHOMUYE CKOH
JKM3HN OOBIYHBIM SIBIICHHEM CTajla Mpojiaka HIKE ce0eCTOMMOCTH.

[peanpusTusaM HayKOEMKHX OTpaciiedl MoTpeOOoBaJIoCh ONpEAENATh IIeHY Ha
CBOIO TPOAYKIMIO 3apaHee, IO TOro, Kak oHa OyJeT M3roTOBJIEHA. 3aKa3yMK cHavaja
JIOTOBapHUBAeTCsl O CTOMMOCTH 3aKa3a, a MOTOM 3akitodaeT jgorosop. Ho, ¢ apyroi
CTOPOHBI, IPENNPUATHE CMOXKET ONPEAEIUTL CBOU 3aTPAThl TOJIBKO MOCIIE 3aBEPIICHUS
mporiecca Ipou3BoACcTBa. HemanoBakHBIM (DaKTOPOM B CIIOKHMBILIEHCS CHTyalldu SIB-
JseTCs W HEOOXOOUMOCTh yuéTa MH(IAINH, T.K. pa3pabOTKH W BBHIIOJHEHHE 00s3a-
TEJBCTB M0 KOHTPAKTY 3aHMUMAIOT 3a4acTyI0 HE OJHH r'oJl, IO3TOMY HE0OXOAUMO yIH-
THIBaTh MHQIIAINIO: KOMIUIEKTYIOIINX, HEOOXOAMMBIX JUIS BBIITOJHEHHS 3aKa3a, OIJia-
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TBI TPYZAa U pabOT, BEIMOIHAEMBIX KOHTPArcHTaMH.

IMomyqaercst 3aMKHYTBII KpyT: IIEHa JOJDKHA OBITH ONPEIETICHA 0 M3TOTOBIIE-
HUSI IPOAYKIMH, a 3aTPaThl A €€ pacyeTa MOTYT OBITh MOJYYEHBI TOJIBKO MOCIIE H3-
roToBiieHHsA. Oco0yI0 BaKHOCTh PEIICHHWE 3TOTO BOMPOCAa MMEET JUI HPENNpHUSITHI
THNIA «HAYIHO-HCcciIenoBaTenbekuit uacTUTYT (HUM). Ins permmeHus maHHOW TpoO-
6nemsl npeytaraetcst oprann3osath B HUUM coBpemMeHHY!0 ciyk0y KOHTPOJUIMHTA.

Psin nanHbIX mpobOieM oOparui Ha ce0s BHUMaHHE B pe3yJbTaTe BBIIOJHEHUS
pa3paboToK M NPOEKTHHIX paboT B HayuHO-HcCIe10BaTeIbCKOM HHCTUTYTE MPHKJIIAl-
HOI MexaHuKu uMeHH akanemuka B.M. Ky3nenosa.

Henp3s He otMeTnTh cnienuduky npeanpusituii «HUW», B KOTOpBIX, Kak mpa-
BWJIO, OTCYTCTBYIOT Cpellyl MHIUKATOPOB YIPABICHYECKOTO yueTa MPHOBUIb 38 MECSIII,
kBaprai. [IprunHa ToMy — criennguka padoThl, 3aKJII0YAOMASACS B TOM, YTO IPE.-
MPUSTHE TIOJTy4aeT OCHOBHYIO MPHOBIIG HE PErYJISIPHO, a TOCIE OKOHYAHHS pa3paboT-
KH{, U3TOTOBJICHUS WM BHEIPEHUS MPOAYKIHMH (B 3aBUCHMOCTH OT 00NacTu paboTHI
«HHNM»). 310 HE MOXET He cKa3aThCs M HA CHelu(UKe KOHTPOIMPYEMbIX IapaMeT-
poB. Tem caMbIM IJIaBHBIM ITapaMETPOM ISl KOHTPOJJIEpa CTAHOBUTCS HE NMPHOBLIL Ha
IIPOMEKYTOUHOM YYaCTKE, @ BBIIIOJHEHUE IIIAHOBBIX CPOKOB, OTBETCTBEHHOCTH IIO
BBIIIOJHCHUIO KOTOPBIX PA3ACIAETCS IO MOAPA3JCICHUAIM COOTBETCTBEHHO >KM3HEH-
HOMY LUKITy IPOJYKIIMH.

Jnst ToArOBPEMEHHOTO TUIAaHUPOBAHUS HEOOXOJMMO YIITyOJIEHHOE HCCIieoBa-
HHE 00JacTH COBITA MPENPHUATHS U Pa3BUTUSI BHYTPEHHUX PECYpCOB, OCHOBAaHHOE Ha
METOJIUKE IKCIIEPTHBIX OLICHOK C IPMMEHEHUEM METOJIOB CTATUCTUYECKOIO aHAIN3a.

JUIs ONepaTUBHOIO IIAHUPOBAHMS MBI INPUCTYNHIN K CO3JaHHIO CTaTHCTHYE-
CKHX MOJEeJeH, KOTOpPBIE OMHUCHIBAIM OBl MPOLECC NMPOM3BOACTBEHHON AEATEIHHOCTH
CTPYKTYPHBIX NOAPa3AcICHUN NPEANPHUATHUS.

[MoxBoxs UTOrM, CTOUT OTMETHUTH, YTO OCHOBHBIM IOJIOKUTEIBHBIM MOMEHTOM
OT CO3JaHUsl CIY’KObI KOHTPOJUTMHTA OYZET BBIIOJIHEHNE B CPOK 3aKIIOYaEMBIX KOH-
TPAaKTOB H, CIEJ0BATENBHO, MOBBIIICHNAE CTAaTyCa U MPECTUKA MPEANPUATHUS, YTO MO3-
BOJIUT 3aKJII0UaTh HOBbIE KOHTPAKTHI M pa3BUBaThCs B OyayiieM. CoBpeMEeHHas CIIyXK-
0a KOHTPOJUIMHTA JIOJDKHA 00ecrevynBaTh PyKOBOJICTBO IpenpHsThs HHpOopMaLen o
HAyYHO-HMCCIIEIOBATEILCKOM IOTEHIMAJe M 3arpy3ke MepcoHana, 4yTo HEOOXOIHMO
JUIS IPUHATHUS KaK CTPATErMUECKUX, TaK U OIIEPAaTUBHBIX PELLIECHUI.

CUCTEMHBIHN OJXO0/I K OLEHKE JIEATEJIBHOCTHU
PAKETHO-KOCMHMYECKOM MPOMBIIIJIEHHOCTH
O JAHHBIM ®UHAHCOBOM OTYETHOCTH U OIIEHKA
PE3YJbTATUBHOCTHU JAESATEJIbHOCTHU HAYUYHBIX OPTAHU3ALIMI
PAKETHO-KOCMHMYECKOM MIPOMBIIIJIEHHOCTH
A.M. HoBukos, C.A. Slmuna

Jnst 00BEKTUBHOW M BCECTOPOHHEH OIIEHKH BCEr0 KOMIUIEKCAa MMEIONUXCS B
OTpaciy pecypcoB HEOOXOAMM CHUCTEMHBIH monxona. CucremaTH3amys MO3BOJISET
YCTaHOBUTb MPUYHUHHO-CJIEJICTBEHHBIE CBS3M MEXIY 3JIEMEHTaMH CUCTEMBbI, BBISIBUTH
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Han0oJee CyIIeCTBEHHbIC U3 HUX, PACKPBITh CUCTEMY COIIOJYNHEHHOCTH.

CHCTEeMHOCT B aHAJM3€ Ba)KHA IIPH MOJEIHPOBAHUU OOBEKTa HCCIELOBAHMUS,
T.€. OTOOpaKCHHS KAKUM-THOO0 CITOCOOOM CYIIIECTBEHHBIX XapaKTEPUCTHK, MPOIIECCOB
Y B3aMMOJCHCTBHI peasbHOW CHCTEMBI Ul KOMIUIEKCHOTO BBISABJICHHS PE3E€PBOB I10-
BeimeHus 3¢dexkTnBHOCTH (QYHKIHOHMpOBaHUS 00BekTa. Ocoboe MecTo CHCTeM-
HOCTb UMEET MECTO ITpU 0000IIeHNH Pe3yIbTaTOB aHaIn3a, (OpPMHUPOBAHNUH BHIBOJOB,
aJICKBATHBIX LIEJISIM U 3aJlauaM aHajIu3a JesiTeJIbHOCTH OpTaHU3aliH.

CucTeMHBIH NOAXO0A B YKOHOMHYECKOM aHaju3e 0a3upyercsi Ha NPHHIMIAX
CHCTEMHOI'O HCCIIEIOBaHUS M MOJEIMPOBAaHUS OOBEKTOB, OOECIEYMBAIOIINX pac-
CMOTpPEHUE XO3SIMCTBEHHBIX INPOLECCOB B MX B3aMMOCBS3M, B3aMMO3aBHCHMOCTH M
B3aUMOOOYCJIOBIEHHOCTH.

Lenplo aHanm3a pe3yJabTATUBHOCTH NEATEIHHOCTH HAy4YHBIX OpraHHM3aluil C
HOCTPOCHHEM PAHXXUPOBAHHMS 10 pe3ysIbTaTaM aHaIn3a sBisieTcss GopMHUpoBaHHE 3 (-
(eKTUBHOW CHCTEMBl Hay4YHBIX OpraHH3allMii, YBEIHYEHHE MX BKJIAJA B COLHAIBHO-
9KOHOMHYECKOE Pa3BUTHE CTPaHbI M MOBHIIICHHE 3()(PEKTUBHOCTH MPUHATHS yIpaB-
JICHYECKUX pEelIeHHH B chepe HayKH.

B noknane mpeicraBiieH BapHaHT KOMIUIEKCHOW CHCTEMBI JJIS OLCHKH Jes-
TENILHOCTH OTpaciM, a TaKXKe CHCTeMa OLCHKH pe3YJIbTAaTUBHOCTU JESTENbHOCTH
Hay4HbIX OpraHU3alvil HA OCHOBAHUM METOI0B PaH>XMPOBAaHMsI TPy MOKa3aTesen.

CTPAXOBAHUE PUCKOB B KOCMHUUYECKOM JEATEJABHOCTHU
A.C. ObyxoBa

CrpaxoBaHHE PHCKOB B KOCMHYECKOH OTPACIIM I0OCTATOYHO HOBBIH 11t Poccuu
Y MHTCHCUBHO DPa3BUBAIOLIMICS CETMEHT CTPAaXOBOTO PBHIHKA. YPOBEHb W TPaHUIIBI
CTPaxoBOW 3aIIUTHl B OCHOBHOM OIIPEAEIAIOTCS KauyeCTBEHHBIMHU XapaKTePHCTHKAMHU
COOTBETCTBYIOIINX PHCKOB. Crienudrka OTEUECTBEHHBIX KOCMHUYECKHX TEXHOJIOTHH
IpeIoNpeieNniia HaJIMIie ONpPeIeICHHBIX 0COOCHHOCTEH PUCKOB B KOCMHYECKOH OT-
paciy, Mo3TOMY IIPOBEACHHE UX BCECTOPOHHETO aHAIM3a B HACTOSIIUII MOMEHT SIBIIS-
eTCsl HEOOXOIUMBIM H aKTyaJIbHBIM.

Pucku B kocMuueckoit otpaciu B Poccun ctpaxyrorces Ha J0OPOBOIBHON OCHO-
Be. OnHako k HOsi0pro 2014 r. PockocMoc U 3anHTEpecoBaHHbIE (e/iepaibHbIe OpraHbl
UCIIOJIHUTEINILHOM BIIaCTH pa3paboTatoT U npeacTassar B [IpaButensctBo Poccuu 3ako-
HOIIPOEKT 00 00s3aTEIIFHOM CTPaxOBaHUM B cepe kocmmdecko aesrenpHOoCcTH (KIT).
3aKoHOIIPOEKT 00 00s3aTembHOM cTpaxoBaHud B chepe K/ BrecyT B dpeBpane 2015 1.
Ha paccMOTpeHue ['ocTyMsl.

[Ipn 3TOM OCHOBHBIMH BHJIaMH PHCKOB B cdepe KJI sABISAIOTCA: NMpUYMHEHMS
Bpela KU3HH, 37I0POBBIO WM MMYIIECTBY APYTHX JIUIL;, TIOBPEXKIACHUS HHPPACTPYKTY-
PBI CTapTOBBIX KOMIUIEKCOB KOCMOJIPOMOB; YTpaThl CPEJCTB BhIBEAEHUs (Pa3sTOHHBIX
0JIOKOB U T.J1.); PUCKH YTPAThl KOCMHYECKUX alapaToB.

OOBEKTOM CTpaxOBaHMS JAHHOTO HAIPABJICHUS SBISIOTCS CICTYIONIUE BHIBI
KOCMHYECKOH TEXHHWKH: CITyTHHKH, PAaKETBI-HOCHUTENH, MAIOTHPYEeMble KOCMUYECKHE
KOopabiu, opOMTaNbHBIE CTaHIWH, Ha3eMHBIE WH)KEHEPHBIE COOPYKEHHS: CTapTOBEIC
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KOMIUIEKCHI M Ipodast nH}ppacTpykrypa. KpomMe 3TOro cTpaxoBOi 3amiuTe IOJIEKAT:
XW3Hb U 3JJ0POBBE BCEX COTPYAHUKOB KOCMHIECKOW OTpacid OT KOCMOHABTOB JI0 00-
CITy’KHBAIOIIETO NEPCOHANA; IPaKIaHCKast OTBETCTBEHHOCTH 32 YIIEpO TPETHHUM JIMIIAM
1 OKpY’Karomel cpesie Ha MepuoJ] MPEATyCKOBBIX paboT U IMyCcKa pakKerT.

PBIHOK cTpaxoBaHMSI KOCMHYECKHX PUCKOB BO MHOTOM 3aBHCHUT OT €ro (puHaH-
cupoBanus. CyIlecTByeT OJHAa OCHOBHAs M TJIaBHasl MPUYMHA, 0€3 YCTpaHEeHHsI KOTO-
POl He MOXKET OBITh NajlbHEHIEero pa3BUTHS PhIHKA — HEJOCTaTOYHbIE 00BEMBI IIEH-
TPaJIN30BaHHOTO (PMHAHCHPOBAHUS PACXOJIOB Ha CTPAXOBAaHHE PUCKOB Y OpraHM3aLui
PaKeTHO-KOCMHUYECKON MPOMBIIITIEHHOCTH.

B Ttabnuie npeacTaBieHbl JaHHBIE CTPAXOBBIX B3HOCOB M BBIILIAT IO CTPAXO-
BaHHMIO KOCMHYECKHUX PHUCKOB (BKJIIOYAsi CTpaXOBaHUE OTBETCTBEHHOCTH) B 2012 1.

Ta6n14ua. CTanOBaHI/Ie KOCMHYCCKHX PUCKOB (BKJ'IIO‘IaS[ CTpaxoBaHUE OTBeTCTBeHHOCTI/I)*

Kommanus B3sHockl, Breimiartel, YpoBeHb
TBIC.pYO. THIC.pYO. BBIILIAT, %
I'pynna COT'A3 2432447 0 0
I'pymma «MHroccrpax» 1235141 8700655 704,4
COAO «Pyccknii Ctpaxosoii LlenTp» 653405 568000 86,9
3AO0 Crpaxosas koMnanus «Merapycc-/I» 217622 0 0
I'K POCTOCCTPAX u KATIMTAJI 107500 0 0
COAO «BCK» 32052 0 0
OAO «<HACKO» 17395 0 0
Crpaxoast rpynmna «YPAJICUB» 1450 0 0

* COCTAaBJIEHO HA OCHOBAaHUH JaHHEIX C caiTa «JKkcrmept PA».

CrtpaxoBaHue OT MOTEPU JOXO0Jla TapaHTHPYET BO3MEIICHHE BCEX TMOCIENyIO-
IUX YOBITKOB B pe3yJibTaTe MOBPEKICHHS CIIyTHUKA Ha JFOOOW CTauH: OT COOPKH J0
pabotel Ha opbute. CrieyeT OTMETUTh, YTO YIIepO rocyAapcTBa OT HEYJAauHBIX He3a-
CTPaXOBAHHBIX 3aITyCKOB KOCMHYECKHX aIapaToB ¥ TPAHCHIOPTHBIX PEHCOB HAa OPOUTY
npeBbicr 20 mipa. py6., o uem 12 mapra 2014 . coobmmmra Poccuiickas acconmarys
aBnakocMuueckux crpaxoBmukoB (PAAKC). 3a mocnemHue 4eThIpe ToAa MpOBEACHO
100 3amyckoB B KOCMOC, IIIECTh M3 HUX MPU3HAHBI «HEYCIICITHBIMI) U «aBapUIAHBI-
MK, IpHYEM KaK MUHUMYM IISITh M3 HUX HE OBUIM 3aCTPaxOBaHBI, CBUACTEIHCTBYET
craructuka Pockocmoca u PAAKC.

B niennom K/ BeIlia Ha HOBBIM YPOBEHD Pa3BUTHS, KOTOPAs CBsA3aHA C TOSBIIE-
HUEM TMPHUHIUINAIHHO HOBBIX HAyYHO-TEXHHUUYECKHX PEIICHUH U TEeXHOJIOTHM, CO37a-
IOIUX BO3MOXKHOCTU JUISI COBEPIIEHCTBOBAHUS PaKETHO-KOCMHUYECKOW TEXHUKH. B
CBSI3U C OTHIM BO3PACTaeT POJIb KOCMUYECKOTO CTPaXOBaHUSI KaK HEOTHEMIIEMOHN 9acTH

K.
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OCHOBHBIE ITPHHIAIIBI MAPKETUHI'OBBIX HUCCJEIOBAHUM
IS TPOAYKIIMU U YCJIYT KOCMHUYECKOU JEATEJIBHOCTHU
E.II. IIpoxopoBa

Kommepueckas kocmmdeckas aestensHocTh (KJ[) Ha coBpeMeHHOM 3Tame He-
BO3MOXKHa 0€3 MPOBEICHUS] MapKETUHIOBBIX HCCIEAOBAHMH, TA€ MapKETHHI KaK CH-
CTeMa M3Yy4YeHHUs pBIHKA NpeAarnojiaracT NpOBeJEHHE HANpaBIEHHOIO U CHCTEMHOIO
aHaIu3a 1o KaXJI0My BUAY KOCMUYECKOH MPOAYKIIUN U YCIYT.

Pa3paboTaHHbIE METOIMYECKHE IIOJIOKECHUSI MApKETHHIOBBIX HCCIEAOBaHUI
BKJIIOYAIOT:

— BBIOOp CTpaTeruu ¢ y4éToM 0COOEHHOCTEH KaXkJOro CerMeHTa PhIHKA U aHa-
JIM3a ero MPHUBJIEKATEIbHOCTHY;

— 000CHOBaHME LIEHBI ¥ IICHOBOM IMOJUTHUKN Ha TMPOIYKIHIO W YCIYTH KOMMEp-
YECKOM KOCMHUYECKOH IeATEIbHOCTH.

LleHTpanbHBIM 3JIEMEHTOM MAapKETHHTOBBIX HCCIEIOBAHUN SBISIETCS KOM-
IUIEKCHOE MCCIIEOBaHNUE PBIHKA MPOAYKIHHU U yciryr K/, KoTopoe BKITIIOUaeT aHaInu3 U
MPOTHO3 KOHBIOHKTYPHI PBIHKA, a TAKXKE aHaJIN3 OCOOEHHOCTEH MpeyiaraeMoil mpo-
JAYKIIUH. B otnuune ot TOBAapOB IIHPOKOIo HOTpe6HeHI/IH, KOTOPbIC YaCTHBIC JIMIla
MOKYMAIOT JUIsl JIMYHOTO TOJIb30BaHus, poaykuus 1 ycayru KJI Moxket nmpuobperaTh-
CA NIPCANPUATUAMU U OpraHru3alsiMi, B TOM YUCJIC U JI UCTIOJIb30BaAHUA e€ B TEXHO-
JoruyeckoM mporecce. IIponaxka faHHON NPOAYKIUU OCYIIECTBIIAETCS CIEeIHaTUCTa-
MU, BJIAJCIOUMU B PABHOW MepE ABYMsI CTOPOHAMM JI€/1a — TEXHUYECKOU U KOMMEp-
YEeCKOW, T.e. CHEeLUHUAJIMCTaMH, CIIOCOOHBIMU NPEICTABUTh apTyMEHTHl TEXHHYECKOTO
IUIaHAa ¥ OTBETUTH Ha 3aMEYaHMs IPYIMX TEXHHUECKHX CIICIHAJMCTOB IIPH HPOBEE-
HHH TIEPETOBOPOB M 3aKITIOYCHUH CJICJIOK.

B noxnane paccMoTpeHa BO3MOKHOCTH MCIOJIB30BaHUSI TEXHUKH MAPKETHHIO-
BBIX HCCIIEIOBAaHMH NPUMEHHUTENIFHO K MpoxyKiuu u yeayram KJI, ¢ yuérom eé oco-
OCHHOCTEIA.

MEPCHEKTHUBBI HCITOJIb30BAHUS AJI/IMTUBHBIX TEXHOJIOT UM
IPU CO3JIAHAUU PAKETHO-KOCMHUYECKOM
U ABUALIMOHHOM TEXHUKHA
J.M. YUymakos

Ha coBpeMeHHOM 3Tarie MPOMBIIUIEHHOW KOHKYPEHIIMH OCHOBHBIM HAaIpaBiie-
HHEM COBEpILICHCTBOBAHMS IPOM3BOJICTBA SBIACTCS MOJCPHU3ALMUS U3BECTHBIX U CO-
3/IaHHE HOBBIX TEXHOJOTMYECKHUX MPOLECCOB.

Benymyro poms mpu 3TOM HWrparoT ammuTHBHBIE TexHoiormm (Additive
Manufacturing — AM) unu, uHade, npoctpancTBeHHas 3D-nevats (3D-printing), ato
CO3/1aHHe KOMIIBIOTEPHON MOJAENU Oyayllei JeTaly WK MOJyYeHHe CaMOro M3Jesus
nyTéM MOCIOWHOro J00aBlieHHs MaTepuaia Ha CIElHalbHOM O0OPYIOBaHHU C HC-
MOJIb30BAHUEM PA3JIMYHBIX METO/IOB.
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[TooOHBIE TEXHOIOTHH MO3BOJISIOT PEATH30BAaTh OCHOBHBIE ITPUHITUIIBI CO3/1a-
HHUSI MaTepHajoB HOBOTO MOKOJEHHUS M pa3pabaThIBaTh IETall BBICOKOTO KadecTBa C
HauMEHBIIMMH 3aTtpaTamMu. AM-TEXHOJIOTHH TIPEICTaBISIOT COO0W WHHOBAITMOHHBIH
MOJIXO/ K TMPOCKTUPOBAHHUIO W W3TOTOBIICHHUIO NETAJICH IO CPAaBHEHHUIO C TPAAUIINOH-
HBIMH METOJIaMH JIUThS M 00pabOTKH Ha METAIIOPEKYIIIX CTAaHKaX.

Bripensior ciaegyromye npeuMymectsa AM-TexHOIOrui, KOTOpble MOTYT CIIO-
cOOCTBOBaTh NX MHHOBAIIHOHHOMY Pa3BUTHIO:

— CHIDKEHHUE Ha MOPAJOK BPEMEHU MTPOU3BOJICTBEHHOI0 LUKJIA ISl INTYYHOTO U
MEJKOCEpUITHOTO IPOU3BOICTBA;

— COKpAILlEHHE U YNPOILIEHNE LENOoYeK MMOCTaBoK, Oiarojapst 0TKazy oT MeTall-
71000pabaTHIBAIONIETO W JINTEHHOrO O0OpYNOBaHHMS M JIOKAINW3AIMU IPOU3BOJCTBA
OTJENBHBIX JIEMEHTOB Ha IUIOIMAAKAX OJHOTO MPEIITPUSATHS;

— BHEJpEHUE NMPUHININAIFHO HOBBIX MOIXOMOB K NMPOSKTUPOBAHUIO M3ICITHIH,
MO3BOJISIOIINX CO31aBaTh CIIOKHBIE NMPOCTPAHCTBEHHBIC HEpPa3OOpHBIC NETald, pe-
mérdaTeie 00JeTYeHHBIE KOHCTPYKIMHM W3 METAJUIOB M IIOJIMMEPHBIX MAaTEpHAOB,
MIPOU3BOJICTBO KOTOPBIX C FHCIIOJNB30BAHHEM OOBIYHBIX TEXHOJOTHYCCKAX METOJIOB
HEBO3MOXHO.

C xaxapiM roioM AM-TEXHOJOTHN CTAHOBSTCS BCE MOMYJIsIpHEE, pacipocTpa-
HsSICh Ha OoJiee TEXHOJIOTHYHBIE oTpaciu. Tak, B pe3ynbrare QpyHIaMeHTaNbHBIX UC-
cleJOBaHUM BEOyIIMX MHUPOBBIX JHUAEPOB adPOKOCMUYECKONW M aBUALIMOHHOW MIpO-
meiienHoctd Boeing, Lockheed, Airbus (EADS) mony4eHsl YHUKAIBHBIE pa3padoT-
KU ¢ npuMeHeHneM 3D-nedatu. B yacTHOCTH, 3HAYUTENBHBIE YCIIEXH OBLUTH IOCTHIHY-
THI B IPOU3BOJICTBE peakTuBHBIX Asurateneit (P/). B ampene 2013 r. mpousBoauTensb
P/l xommanus Pratt&Whitney coBmectHo ¢ YHuBepcuterom Konnektnkyrta (CLIA)
CO3/1aJlM COBPEMEHHBIH [IEHTP aJANTUBHOTO MPOU3BOJCTBA Ha 0a3e TeXHOJIOTHYECKO-
ro mapka YuuBepcurera. HACA mposeno ucneitanne PJl, WHXEKTOp KOTOPOTO OBLT
[IOJIHOCTbIO M3TOTOBJIIEH ¢ noMmoubio 3D-MozpenupoBanusi. Bueapenuem AM-
TEXHOJIOTHI B aBHAIIMOHHYIO IPOMBIIUICHHOCTh 3aHUMAIOTCA U TaKUE KPYITHBIE KOM-
nanun, kak General Electric 1 MTUAeroEngines, koTopsie BeayT pa3paboTku B 00Ja-
CTH CO3/J]aHUSI TEXHOJIOTHI IOJy4eHHs IMPaKTHYECKH BCEX JeTajell ra30TypOMHHBIX
neurareneit (3a uckimroueHueM auckoB). Konmepu Rolls-Royce npunsin pemierne 06
YBEJIMUEHHH KOJIMYECTBA 3JIEMEHTOB aBHAIIMOHHBIX JBHUTaTeNed, M3TOTOBJIEHHBIX C
ucnonb3oBaHueM AM-TexHoiorui. B pe3ynbTaTe MpoBeAEHHBIX HCCIEI0BAHUI Tpe-
CTaBUTENH KOMIIAHIHM OTMEUAIOT yBEIHMUYEHHE CKOPOCTH Hpom3BoacTBa B 10—15 pas,
CHIDKEHHE Macchl aetaneii 10 50%, SKOHOMHIO HOPOTOCTOSIINX MAaTEpUATIOB U BO3-
MOXKHOCTh HW3TOTOBIICHHS OOJlee COBEPIICHHBIX M JIETKUX KOHCTPYKIMHA CIIOXHOM
(hOpMBI U3 METAILIOB ¥ KEPAMHUYECKUX MATEPHAJIOB.

B poccuiickoit npombliieHHOCTH AM-TEXHOJIOTHY [I0Ka HE HAIUIK JI0CTaTOY-
HOTO TIPAaKTHYECKOT0 NPUMEHEHHs, I03TOMY CTENeHb ucroib3oBanus AM-
TEXHOJIOTHIT MOXET CIY>XKHThb BEKTOPOM WHHOBAIIMOHHOTO PpAa3BUTHS PAKETHO-
KOCMHMYECKON M aBHALIMOHHOW MPOMBIIUIEHHOCTH — HWHIYCTPUAJIbHON MOIIU TOCYy-
nmapeTBa. [t mupokoro BHEAPEHHs MPOTPECCUBHBIX TexHOMoruil 3D-nevatn nemneco-
o0pazHo ¢GopMUpOBaHHE TOJMPOrPaMMBI B paMKax [ OCylapCTBEHHOH MpPOTpaMMBI
Pa3BUTHS IPOMBIIIJICHHOCTH.
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OCOBEHHOCTH TEXHUKO-5 KOHOMHNYECKOI'O OBOCHOBAHMUS
KOCMMYECKHUX NPOEKTOB TEXHOJIOTUYECKOI'O HABHAYEHM ST
E.C. lllumosa

OCHOBHOMH OTJIMYHUTEIHHOH OCOOEHHOCTHIO KOCMHYECKOW JEATENILHOCTH SIBJIS-
€TCsl BBICOKHI TEMI OCBOCHUSI KOCMHUYECKOTO MPOCTPAHCTBA U MOJTYYEHHs NpaKTHie-
CKUX SKOHOMHYECKHUX 3P PEKTOB.

I'maBHOW weENBIO CO3AaHUSI KOCMHYECKHX KOMIUIEKCOB TEXHOJIOTHYECKOTO
Ha3HA4YeHHs SIBJSIETCSl MPOBE/ICHHE OMOTEXHOJIOTMYECKMX HCCIIEIOBaHU B 00sacTh
KOCMHUYECKOIH OMOJIOTUM M MEAUIMHBI, PaAN0OHOJIOTHYECKUX SKCIIEPUMEHTOB C TOJTY-
YeHUEM HayYHOW WH(pOpMaIMU U APYTruX 3P(HEKTOB COMMAIBHOTO XapakTepa. TexHu-
KO-3KOHOMHUYeckoe obocHoBaHue (TDO) 3aTpaT Ha co3aHNe KOCMUIECKIX KOMILIEK-
COB SIBJISIETCS BaYKHBIM 3TAIOM OILICHKH MPOekToB. TOO CONepKHUT aHANW3 3aTpaT U
pe3yIbTaTOB KAKOTO-THOO MPOEKTa. DKOHOMUYECKHH AIPQPEKT OT HCIOIB30BaHUS
HAyYHO-TEXHUYECKUX DPa3pabdOTOK — KaTeropws, XapaKTepH3YIOIIas IPEBBIIICHUE
PE3yJIBTaTOB OT MX peaJIM3alyy HaJl 3aTpaTaMH IO UX MOJYUYCHHUIO 32 OIpeJe/ICHHBIN
MPOMEXYTOK BPEMEHH.

Onenka 3((eKTHBHOCTH Ha OCHOBE y4éTa IIOJNyYSHHBIX PE3YJIBTaTOB OCY-
IIECTBIISIETCS IYTEM COIIOCTABIICHHSI KOJIMYECTBA MOJYYeHHOH HaydHOW HH(OpManuu
U (WIH) 3KCTIEPUMEHTAIBHBIX 00pa3I0B TEXHOJIOIMYECKUX HCCIEJOBAaHUI B KOCMOce 1
ob6bema 3arpat Ha HUOKP. B xauecTBe skoHOMHUYECKOT0 ToKa3aress 3G ek THBHOCTH
KOCMHYECKOTO IMPOEKTa TEXHOJOTHYECKOTO HA3HAYCHUS MOXKET OBITh MPUHSAT MUHH-
MyM 3aTpaT Ha EIMHHUITy Beca BO3BpAaIlaeMOl KOCMHYECKOH MPOAYKIUHU C 3aJaHHBIM
Ka4eCTBOM.

OO6ocHOBaHHE IIeNeCO00Pa3HOCTH 3aTparT CYMIECTBEHHO IOBBIIIACT Ka4eCTBO
TEXHUKO-)KOHOMHYECKOTO aHalW3a W MPHUBICKATEIFHOCTh IPOEKTa B  Ile-
JI0M, 00Jerdaet paboTy 1O MPOJABHKCHUIO KOCMUYECKOTO IPOEKTA.
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