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T PENIAKTOPA

IHAKIBI, KOTAA YYeHbIN BepHep [erizeH6epr Bel Ma-

IIKHY, er0 OCTAHOBMJIA IIONMUIIUS. «BBl UTO, He 3Hae-

Te, C KAKOM CKOPOCTHIO efieTe?» — CIIPOCHUJL ero IIONIU-
LeHCcKuM. «HeT, - oTBeTHJ ['ek3eH6epr, - HO I TOUHO 3HAIO,
IZie S HaXOKYCh B JAHHBIF MOMEHT» .

B ILIyTKe OLHOTO M3 CO3[aTejiell KBAHTOBOM MeXaHUKU
MHOIO CMBICIIA.

BaskHO IMOHATH, UTO ceryac Mbl HaXOOHMCA B HOBOpOTHOI:I
TOYKEe PA3BUTHSA HHUBUIHU3AIHK, 4 YadHHI IIPDOrPECCHBHOI0
YeJIoBe4YeCTBa YCTPEMIJIEHEI B JI[a.JII)HI/II:I KOCMOC.

3a IocjaegHMe TOAbI MTOSIBHUIOCH HECKOIBKO [IO6ATBHBIX
HOEeH, IO0C/ie KOTOPHIX MHUDP YK€ He MOMKET OCTaBaThCs
IIPEKHUM.

OTO CO3LaHHE KOCMHMYECKOro roCyfZapcTBa ACrapgHU poc-
CUNCKUM YYeHBIM U IIpeflIpuHHMaTeneM Hropem ANIyp-
6elyIM U ITPOEKT KOJIOHU3ALIMKU Mapca aMepUKaHCKHUM HH-
>KeHepoM HMIoHOM MacKoM.

«HaIll CIeITMaJMCThl I[I0CTAPAIOTCI CHENIATh BHICAIKU
Ha mosioca JIyHbI, IIOTOMY YTO €CTh OCHOBAaHHS I10JIaraTh,
YTO TaM MOXKET 6BITh BOZia. TaM eCTh YeM 3aHUMAThCS, OTTY-
Jla MOTYT 6BITh HAUaThl MCCIeNOBAHUS APYTUX IUIAHET, a-
JIEKOTO KOCMOCa», — KaK 6YATO ITOAXBATHIBAET H/IEI0 SKCITAH-
CHH YeJIoBeKa B JATIBHUE KOCMOC IIPe3UieHT PO,

Ui peanu3aliuy IMIOGANIBHBIX HUAEH Heo6XOOUM HOBBIH
TEXHOJIOTUYECKUH YKIa[ 1 BBICOKOE HAITPSsKeHHEe HayYHOM
MBICJIH.
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OmBemcmBeHHOCMb 3@ 00CMOBEPHOCMb 0NY6IUKOBaHHbIX CBEOEHUL, @ mak#ce 3a CoOXpaHeHuUe 20Cy0apcmBeHHOU maliHbl HECYym aBmopbl.

PENAKIMOHHDBIA COBET XYPHAJIA «BO3[YIIHO-KOCMUYECKAS COEPA»

ALUYPBEWJIN Pycnan Nzopesud,
KaHAMAAT TEXHUYECKNX HayK, FEHepaﬂbeIVI
anpektop AO «Coumnym-Ax»

BAKTbIBEKOB Kaz6ek CyneliMeHybl,
LOKTOP GU3MKO-MaTeMaTUUECKUX HayK,
npodeccop, HayanbHUK MHHOPMALMOHHO-
06pa3oBaTeNbHOro OTAENa KOCMUYECKUX
TEXHONIOTUIA HaunoHanbHOro LEeHTPa
KOCMUYECKUX VICC}'IED,OBBHVIVI M TEXHONOIUI
(AcTaHa, Pecnybnuka KasaxcrtaH)

BYSIHOB Bnadoumup MempoBud,

LOKTOP 3KOHOMMYECKUX HayK, npodeccop,
peKTop MOCKOBCKOW akaZeMunn 3KOHOMUKM
1 npasa

BEHUAMUWHOB CmaHucnas CepeeeBud,
[LOKTOP TEXHUYECKUX HayK, npodeccop,
BeAYLLMIA HayUHbllA COTPYAHMK HAWLL

(r. MockBa) LLH/W BBKO

BJIACOB KOputli BeHuaMuHoBuUY,
KaHANAAT TEXHUYECKUX HayK, FreHepasibHbIN
avpektop OPKK

FAPEEB Maxmym AxmemoBuY,

LLOKTOP MCTOPUYECKMX HayK, LOKTOP BOEHHbIX
HayK, npodeccop

I'YJIFEB KOpuli BacunbesuH,

akageMunk PAH, LoKTOp dM3MKO-MaTeMaTuYe-
CKUX HayK, npodeccop

JAEMUAIOK AHOpeli BukmopoBuY,
3aMecTuUTeNb FreHepasbHOro ANPEKTOPa

no passutuio AO «HIMM "KaHT"»

3AMLIEB One2 AnexcaHdposuy,

LOKTOP OpUAMYECKMX HayK, npodeccop,
NPOPEKTOP MO Hay4yHoW pabote MA3N

KYPAYEHKO NaBen MaBnoBud,
reHepas-nenTeHaHT, Ha4yasbHWK [NMaBHOro
WTaba — nepBblii 3aMeCcTUTeNb [MTaBHOKOMaH-
aywouwero BKC PO

KOCTPOMULIKUH Cepeeii MuxaiinoBud,
YneH-KoppecnoHAeHT HauvoHanbHo
akazeMun Hayk benapycu, LOKTOp
TEXHUYECKUX HayK, npodeccop

(MuHcK, Pecnybnunka Benapych)

KJINMEHKO Hukonali HukonaeBud,
KaHAWAAT TEXHUUYECKMX HayK, FreHepa-
NeTeHaHT, 3aMecTUTeslb reHepasbHOro
anpektopa AO «HIMO JlaBoYKknHa»

KOPSIHOB BceB0s100 BnaduMupoBuY,
KaHAMAAT TEXHUYECKUX HayK, MITY
M. H. 3. baymaHa

KOCSIK Ueopb BnadumupoBud,
KaHAWAAT BOEHHbIX HayK, /ICMoAHUTENbHbIN
anpektop B3C BKC

KPUYEBCKWW Cepaeli Bnadumuposuy,
LOKTOP dmnocodCKMx HayK, mpodeccop,

1. 0. M1aBHOr0 Hay4yHoro cotpyaHuka NNET
nmM. C. . BaBunosa PAH, MockBa, Poccus

MWXAWJI0B Hukonaii Bacunbesuy,

[LOKTOP 9KOHOMUYECKMX HayK, FPaHA-LOKTOP
dunocodumun, npodeccop

[OTAINOB AneKkcaHOp AneKceeBud,

LLOKTOP OU3MKO-MaTeMaTUUeCKMX Hayk, npodec-
COp, MaBHbI HayYHbI COTPYAHWUK VIPS PAH

CIOKOWHbIA Muxaun KOpbesuy,

[LOKTOP TEXHUYECKMX HayK, mpodeccop, Aer-
ospace International Research Center GmbH
(BeHa, ABcTpust)

CTAPYAK Cepeeli JleoHudoBuY,

LOKTOP TEXHUYECKUX HayK, npodeccop BU
MITY um. H. 3. baymaHa

TOJILLUMSIKOB Bnadumup BaHoBUY,
LLOKTOP MOJIMTUYECKUX HayK, Npodeccop
Kadenpbl HaLVoHaNbHOV 6e3onacHoCTH
BA LW BC PO

QATEEB BsivecnaB dusiunnoBud,

rNaBHbIA HayYHbIn COTPYAHUK MAO «MAK
"BbiMnen"», HayaJbHUK Hay4YHO-TEXHUYECKOIO
LLleHTPa MeTpoJIorMyeckoro obecneyeHus
rpasumeTpun Oy «Bcepoccuinckuia
Hay4YHO-NCCNeL0BaTENIbCKUIN UHCTUTYT
OU3NKO-TEXHUUECKNX U PALNOTEXHUYECKMX
nsmepeHuin» (BHUNDTPI)

@PE/IOPOB N2opb BopucosuH,
akageMunk PAH, LOKTOP TEXHUYECKUX
Hayk, npodeccop, npesnaeHT MITY
M. H. 3. bBaymaHa

XKIEHEH AHamonutli UBaHoBUY,

[LOKTOP BOEHHbIX HayK, mpodeccop,
npeacenatens O6beanHeHHOro coBeta Cotosa
BeTepaHoB Boick MNBO, reHepan-noaKkoBHUK

LUEPEMET UN2opb AHamoJibeBuY,
YneH-KoppecnoHAeHT PAH, aoKTop
TEXHUYECKMX HayK, npodeccop

LUKAAAPEBUY Anekcell lMempoBud,
aKafeMUK HaunoHanbHO akagemMmm HayK
Benapycu, LOKTOp GpU3NKO-MaTEMATUYECKMX
Hayk, npodeccop (MuHck, Pecnybnunka
Benapycsb)

SAr0JIbHUKOB Cepeeli BacunbeBud,
[LOKTOP TEXHUYECKMX HayK, npodeccop,
HavanbHuK LLHW BBKO MO PO

SIKOBJIEB Muxaun BukmopoBud,
[LLOKTOP TEXHUYECKNX HayK, 3aMecTutenb
HayanbHWKa LleHTpa cnucteMHoro
npoektupoBaHus LLHNVImMaww

BospayliHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018



COJEP}AHME | CONTENT

CONTENT

NEW SPACE AGE

1R /Sergey V. Krichevsky/
) Prospects of the Space Age: Super Global Projects and Environmentally Friendly Technologies 6

/Vera V. Fyodorova/
A Space Arch and A Moon Settlement 16

/Alexander 0. Maiboroda/
How to Get 80% Cheaper Lunar Base and Orbital Station 22

/Alexander G. Luzan/
Self-Protection System of the Crimean Bridge 32

/Nikolay N. Klimenko/
Modern Satellites for Information Support of Deployed Forces in the Theater of Operations 42

Q AEROSPACE DEFENSE
LN

)

/Vitaly V. Adushkin, Oleg Yu. Aksenov, Stanislav S. Veniaminov, Stanislav I. Kozlov/
On Estimating the Potential Danger of Space Objects Breakups for Space Flights 94

/ﬁ'\ NEW TECHNOLOGIES
| /Anatoly T. Bekishev, Anatoly A. Smolyakov, Mikhail V. Isakov, Alexander A. Popel, Dmitry L. Ponomarev/
oToTo%

A New Approach to Cool Multichannel SRM in APAR 64

/Algirdas Z. Rubis/
Fanstream: Walk in Space 70

SPECIAL OPINION

/Alexander G. Luzan/
On Modern Means of Control and Measurement at Launch Complexes (Cosmodromes) 16

= ANALYTICS
@E /Pavel P. Belonozhko/
Space Robotics: Past Experience and Future Considerations 84

N OBSERVATORY
-

/Maxim N. Falileyev/
e =00 Black Holes: Light-eaters, Evolution Assistants, and Doors to Other Universes 94

/Maxim N. Falileyev/
Oumuamua, the Interstellar Messenger 102

[ -9 HISTORY
S@'q /Alexandr I. Merzhanov/
% Chelomey’s Planetary Control 108




COIEPXXAHME

I" o

5

HOBAA KOCMNYECKASA 3PA

/C. B. KpuueBcKulii/
MepcrnekTBbl KOCMUYECKO 3pbl: CBEPXIN06aabHbIe MPOEKTbI U 3KOJIOrMYHbIE TEXHOIOMUK

/B. B. ®edopoBa/
KoCMUWUYeCcKUin KOBYET 1 IYHHOE MOCEeNieHne

16

/A. 0. Maiibopoda/
KaKk cospatb NyHHYyto 6asy 1 opbuTanbHyto cTaHuMIo Ha 80% Aaellesne

22

BO34AYLWHO-KOCMNYECKAA OBOPOHA

/A.T. Jly3aH/
CucteMa akTUMBHOW 3aLnTbl KpbIMCKOro MocTa

32

/H. H. KnumeHko/
CoBpEMEHHbIE KOCMUUECKME annapaTbl Aas UHGOPMaLMOHHOIO
obecneyeHuns rpynnmpoBOK BOMCK Ha TeaTpe BOEHHbIX AEACTBUIA

42

/B. B. AdywkKuH, O. K0. AkceHoB, C.C. BeHuamMuHoB, C. . KosnoB/

0 noaxopax K OLeHKe NoTeHLUMaNbHOM ONAacHOCTM paspyLUEeHUA N CTONKHOBEHUIA KOCMUYECKMX 06bEKTOB

HOBbIE TEXHOJ10T N

/A.T. bekuwes, A.A. CmonsikoB, M. B. Vicakos, A. A. lMonensb, A./1. [loHomapeB/

HoBbIV MOAXOA K PELLUEHUNIO 3a4a4M OXN1aXAEHNS MHOMOKaHa bHbIX NpYeMo-nepeaatoLlmnx mopynen AGAP

/A. 3. Pyiibuc/
Fanstream: nporysika B KOCMOC

94

64

70

OCOBOE MHEHWNE
JA.T. Jly3aH/
HOBOMY KOCMO/ZIPOMY — COBPEMEHHbIE CPEACTBA KOHTPOIS U U3MEPEHUI

76

AHAJINTUNKA
/M.T. besnoHomKo/
KocMunueckas poboToTeXHMKA: OMbIT U NEPCMNEKTUBLI Pa3BUTUS

84

OBCEPBATOPUA
/M. H. ®anunees/

l-'|(3[.)HI:|I(3 AbIPbl. «KNOXUpPaTeNn» CcBeTa, NOMOLWLHWUKN 3BONIIOLIN U ABEPU B Apyrue BceneHHble

/M. H. ®anunees/
MeK3Be3aHbI BECTHUK — OymMyamya

94

102

NCToPUA

/A. Y. MepxcaHos/

MnaHeTapHbIM KOHTPOAbL Yenomes

BospayliHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018

108

5



YOK 629.78 DOI: 10.30981/2587-7992-2018-94-1-6-15

Sergey V. KRICHEVSKY

Doctor of Philosophy, Professor, Acting Chlef Researche &
Institute of the History of Science and Technology

named after S. I. Vavilov RAS, Moscow, P‘tssm
svkrich@mail.ru

Space Age; basic concepts and definitions are given. The con-

cept of further space exploration is proposed, which.include
four interrelated super global prc)jects:_ 1) Earth préte’ctio_n i

3) The Mars Exploratlon 4) Cosmlc Humanlty The mankln

. is embarking on the practlcal |mplementat|on of super gl
projects, so a transition to a new technological order @H@m}@
with fundamentally new technologies arelnecessanyaAine
wave of space exploration is rlsmg in‘thewonildithelbeundas
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EPCMIEKTVBbI KOCMUYECKOIA
PbI: CBEPXI JIOBA/TbHbIE MPOEKTh

. 13KONOrVHBE TEXHONOT

VR

Cepreii BraguMHPOBHY KPUYEBCKUM,
dokmop ¢unocodckux Hayk, npodeccop, U. 0. 2AA8H020 HAY4UHO20
compyoHuka, IHcmumym ucmopuu ecmecmeo3HaHus U mexHuKu
=t umenu C. Y. Basunaosa PAH, Mocksa, Poccus,

A svkrich@mail.ru

MwupoBas KOCMOHaBTWKa, chepa KOCMUYECKOIA
LeATeNbHOCTU HaX0ASATCA Ha C/I0XHOM 3Tane Bblbopa HOBOW
napaguvrmbl U ctpaternun passutus. CaenaHa nepuogmsauus
KocMuueckoi apbl. lJaHbl OCHOBHbIE NOHATUS U ONpeaeneHus.
MpepnoxeHa KoHLeNuus AanbHenLwero 0CBOEHMs KOCMOCa,
BK/OYAIOLLLAs YEeTbIpE B3aMMOCBS3aHHbIX CBEPXII06a/bHbIX
npoekta: 1) CucteMa 3awmuTbl 3eMM OT aCTePOUAHO-KOMETHO
onacHocTu; 2) OcBoeHue JlyHbl; 3) OcBoeHne Mapca; 4) Koc-
MUYECKOEe YesloBeYeCcTBO. HenoBeuecTBO NPUCTYNaeT K NpaKkTun-
YecKoW peanunsauunun cBepxrnobanbHbiX MPOEKTOB, HE0bX0AMM
nepexos K HOBOMY TEXHONOMMUYECKOMY YKNaay, NPUHLMMANANbHO
HOBbIM TEXHONOMMAM. B MMpe nogHMMaeTcs HoBas BOJHA OCBOe-
HWS KOCMOCA, PacLUMPSAIOTCA rpaHuLLbl chepbl KOCMUYECKOM
AeATeNnbHOCTU. MpeacTouT BbINTM Ha HOBLIV YPOBEHb OCBOE-
HWA KOCMOCa Yepes co3faHue 1 peanusaunio 06LLeMPOBOIA
CTpaTeruun, CUHTE3NPYIOLLEl HOBbIE CBEPXII06abHbIE MPOEKThI
W 3OOEKTNBHbIE 3KONOTMYHbIE, YNCTbIE TEXHOIOMMW U MPOEKTI.

BosaywHo-kocMuueckasa cdepa | Aerospace Sphere Journal N21(94) 2018
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2017 rozy B MHpe OTMeYaJIoch 60-JIeTHe KoC-

MHYeCKOM 3pBl, KOTOpas Hadauach 4 OK-

Ts16ps 1957 roga 3amyckoM B CCCP 1epBOro

HCKYCCTBEHHOI'O CITYTHHKA 3eMJ/IM Ha OKOJIO-
3eMHYI0 Op6UTYy. B mmepBoll monoBuHe XX BeKa el
IIpefIIecTBOBAIU TPYAbI, IIPOEKTHI OCBOEHHUS KOC-
Moca K. 3. Ilrnonkosckoro, ®.A. LlaHgepa U Apy-
TCUX IIMOHEPOB KOCMOHABTHKHU [1, 2].

3TOT Py6eEK — MPOMEKYTOYHBIN GUHUII HA ITYTH
YeJIoBEYECTBA B KOCMOC, MOMEHT HMCTUHBI, YTOOHI
[IOABECTH UTOTH U OLIEHUTH IIePCIIEKTUBHL PA3BU-
THUS KOCMHUYECKOH chephl, ee BIUSIHUS Ha 3e MHYIO
LIMBMJIM3ALUIO B LIEJISIX BBIKMBAHUS U PAa3BUTHUS
YeJsioBeKa U O6IIeCTBa.

3a MIeCTBAECAT JIeT AOCTUTHYTHl BasKHbIE pe3yJlb-
TaThl B MCCJIeLOBAHUHU U MCII0JIb30BAaHUM KOCMOCA
IUIsl Pa3BUTHS HAayKU U 06pa30BaHUS, pelleHUs
[IpaKTHUYeCKUX 33ad B 3KOHOMMKe, 0060pOHe,
OXpaHe OKPY’KaIoIlleH Cpefbl U Tak Aajiee. Bmecte
C TeM B OCBOEHMM KOCMOCA BO3HHUK DSiJi IIpo6iieM
Y IIPOTUBOPEUUN H3-32 060CTpeHUs I1106aIbHOT0
KpH3HCa Ha 3eMJle, OTCTaBaHUS cPepbl KOCMUYe-
CKOM [JlesITEJIBHOCTHU B IIepexofie K HOBOMY TeXHO-
JIOTUYeCKOMY YKIaZy, 3¢PeKTUBHBIM M YUCTHIM
TEeXHOJIOTHSIM. DTH aKTyaJbHble BOIIPOCHL 06CYK-
[ANNCh Ha CUMIIO3uyMe «60 1eT KocMHYeCKOM 3PBI
U1 HOBBIE IIPOEKTHI OCBOEHUA KocMoca» Ha LIl Hayu-
HBIX YTeHHUSIX IaMsaTU K. 3. LIH0JIKOBCKOIO 19 ceH-
T516ps 2017 roza B ropoae Kanyre, Poccus. *

60-JIETUE KOCMUYECKOW

3Pbl - MOMEHT UCTWHbI, KOTOA

HEOBXOAMMO NOABECTU UTOIN

I OLEEHNTb MEPCNEKTVBbI

PA3BUTUNSA KOCMUYECKOW

C®EPbI, EE BINAHNS HA 3EMHYIO
£ LIMBUIN3ALINIO

~

CMOTPSI Ha BBIAAIOITHUECS TOCTHXKEH WS U OTPOM-
BIY ITIOTEHITUAJ PA3BUTHSI, KOCMUYECKas IesiTelb-
HOCTh ceriyac Bce 6ojiee ITPOUTPBIBAeT B 3ddek-
TUBHOCTU [JAPYrUM cdepam. IIpUUMHAMHU 3TOTO
SIBJISTEOTCSI HEKOTOPbIe ee 0COGeHHOCTU,, B TOM YK CJIe
Ipo6yieMbl ¥ OTPaHUYEeHUs, 00YCIIOBIIEHHBIE CBOM-
CTBAaMM KOCMUYECKUX ITPOEKTOB U TEeXHOJIOTUIT

(cm.: [3-13]).

OT KPU3MCA LENENONATAHUSA
K IIPOPbIBHBIM ITPOEKTAM

B Hayase XXI BeKa B MHUpe BO3HUK KpPH3UC Lie-
JIeIIONIaTaHUSI U CTpPAaTerMM KOCMHUYECKOM [es-
TeJIbHOCTHM. IJTOT KPH3UC ellle He IIpeofoieH,
HO B IIOCJIefHME TOAbl IIOSIBUIMCH HOBBIE HIEH,
IIPDOEKThl U TEeXHOJIOTHUM, KOTOpble OOHaIexXU-
BalT. K HUM MOKHO OTHECTH [Ba HOBBIX Mera-
IIPDOeKTa: IIPOeKT KOJOHM3aluu Mapca . Ma-
cKa (2016) ¥ IPOEKT KOCMHUYECKOr0 IOCYHZapCTBa
ASCARDIA Y. P. Amyp6erinu (2016-2018) [9,14,15].

MupoBass KOCMOHABTHKA, cbepa KOCMHUYECKOM
JesITeNIbHOCTH HaXOASITCS Ha 3Tarle BhI6Opa HOBOH
IIapafUurMbl U CTPATerU Pa3BUTHSI, YTO OCJIOKHSI-
€TCSI COBPeMeHHOM HeyCTOMYUBOM, TypOyIeHTHON
cuTyaluel Ha 3emie,

BaskHOe 3HaYeHHe MMEIOT OIIBIT, HOBBIE CTpaTe-
TUM OCBOEHMSI KOCMOCA, KOCMHYECKHE IIPOeKThI
U TeXHOJIoruu XXI BeKka, IPOrHO3UpOBaHUeE 6yay-
I1ero [3-20, 23]. Heo6xonuM Imepexoj; K HOBOMY TeX-
HOJIOTUYEeCKOMY YKIazay, 6e3 KOTOpOro HeBO3MOK-
HO peLIUTh [IPo6JIeMbl IIOBHIIIEeHU S 6e30IIaCHOCTH
U 5P PeKTUBHOCTH KOCMHUYECKOM JIesITeIbHOCTH .

JU1sl YCIIeIIHOTO pellleHHs aKTYaJIbHBIX IIpobiiem
KOCMOHABTHKHM M KOCMHYECKOro GYAyIIero uesuo-
BeueCTBa HapsAy C HAyYHO-TeXHUYeCKOM JiesTellb-
HOCTBIO HeOO6XOLMMBl KpPHUTHYecKasi pedieKcHs
M MeXKIUCLUIUIMHApHAs 3KCIIepPTH3a HOBBIX IIPO-
eKTOB M TeXHOJIOTMM OCBOEHMS KOCMOCa B LielsiX
HX II03HAHUS U KOPPEKLUH, B TOM YHCIIe C YUEeTOM
3eMHBIX Peanuiu.

[IEPHOIbBI KOCMUYECKOH 3PhI

HICTOPHIO KOCMHUYECKOH 3Pl MOKHO YCIOBHO
Pa36uTh Ha TPH NMepHOAA:

IlepBBIF MEPHON, - HAYAIO KOCMHYECKOH [es-
TenbHOCTH (50-60-e rompl XX BeKka). OXBaThIBaeT
3aIIyCK IIEPBOT0 UCKYCCTBEHHOIO CITYyTHHUKA 3eMIU
Ha OKOJIO3eMHYIO Op6UTY (4 OoKTS6ps 1957 roma),
IIePBBIM IIOJNIET 4YeloBeKa B KocMoc (FO.A. Tara-
puH, CCCP, 12 ampens 1961 roma), IEPBHIE BHIXOT,
KOCMOHABTa B OTKPBITHIEL KOCMOC (A.A. JIeOHOB,
CCCP, 18 mapra 1965 roma), mepBble 3KCIEAUIINN
K JIyHe 1 Ha JIyHy (CIIA, 1968-1969 rofpl), epBhILL
BBIXOJ] UeJIOBEKA Ha BHe3eMHOe HeGeCHOe Tejo -
JlyHy (H. ApMmcTpoHr, CIIA, 21 utosnst 1969 ropa).

BTOpO¥1 MepHOJ, - CTAHOBIeHHEe CHephl KOCMHU-
YeCKOM JIesITeIbHOCTU KaK ITOJHOLIEHHOM cdephl
IesaTelbHOCTH obInecTBa (70-e rombl XX Beka -
10-e rompl XXI Beka). OHa HaYMHAET 3aTParuBaTh
He TOJIBKO HallMOHaJIbHbIEe 3KOHOMUKM, HO U IJI0-
6a7IbHYI0 5KOHOMUKY. B 3TOT mepuof rpebrlBaHUe
JIofeN Ha NUJIOTUPYEeMBIX KOCMUYeCKUX CTAHIU-
SIX BHe 3eMJIM Ha OKOJI03eMHOM Op6UTe CTAHOBUT-
CS IIOCTOSIHHBIM.

*Kpamxo uznoxceHbl Mamepuasbl uccaedoBaHuli aBmopa no UCmopuu KOCMUYECKOU mexHUKU u dessmesibHocmu u no Hosol HUP Ha memy:
«3KO0J102U4HbIE a3POKOCMUYECKUE MEXHOI02UU U npoekmbl XX-XXI BEKOB: ucmopusi, meHOeHyuUU, nepcnekmuBbl» (20C. peaucmpayuoHHbIl

Ne 0002-2018-0003).



B HAYAJIE XXI BEKA B MUPE BO3HUK KPU3WNC LIE-
JIENOJIATAHMA N CTPATETM KOCMUYECKOW LES-
TENbHOCTW. 3TOT KPU3WC ELLE HE NMPEOAOJIEH,
HO B MOCNEAHWUE roabl NOABNANCH HOBLIE NAEN

MPOEKTbI 1 TEXHOOT MW, KOTOPBIE OBHAZIEXK
BAIOT. K HM MOHO OTHECTW ABA HOBbIX

MPOEKTA: MPOEKT KOJIOHN3ALIMN MAPCA . MA=

CKA (2016) 1 MPOEKT KOCMUYECKOrO roCy/JAPCTBA
ASGARDIA W. P. ALLYPBE/IN (2016-2018).

TpeTHH NEePHOA, - Deanu3alius CBepXI1obanb-
HBIX ITPOEKTOB OCBOEHHUsSI Kocmoca (c 20-X ro-
IoB XXI Beka). CBepxrinobanbHasi UHAYCTPHUAIU-
3alMsg U IIOCTHHAYCTPUANM3ALIMSA KOCMUYECKOM
IesTeNbHOCTU [Jis1 6e30MIacCHOCTU U Pa3BUTHUS
YeJI0BeYecTBa Ha 3eMJjle M BHe 3eMJIH, OCBOEHUSI
BHE3eMHBIX PecypcoB U OO6BeKTOB, HaJIbHeNIIell
3KCIIAHCHUU B KOCMOC, Ha JIyHy, Mapc U Tak gaiee,
co3maHue (B MepCIeKTHBe) 6a3, MOCEIEHUM, KOC-
MHMYECKOI0 YeJIoBeyecTBa.

CYIIHOCTBIO COBPEMEHHOI'0 COCTOSIHUSI KOCMHYe-
CKOM 3DBI SIBISETCSI CMeHa ee NCTOPUYeCKUX ITIepHo-
JOB: 3aBepIleHHe BTOPOIO U IIepexof K TPeTbeMy,
Hayajgo Iepexofa K MIPAaKTUYeCKOM pean3aliiyd
CBEpXIVIOGAIBHBIX ITPOEKTOB OCBOEHHUSI KOCMOCA.
Ha moBecTKe OHS CTpaH, JHUAUPYIOIINUX B cdepe
KOCMMYECKON [OesATelIbHOCTH, HMX KOCMHUYECKUX
AreHTCTB, BeAYIIMX KOCMUYECKUX KOPIIOPALIMH -
HA4aJo HOBBIX MACHITAOHBIX IIPOEKTOB OCBOEHUS
JIyHBI, Mapca U APYTHX.

METAITPOEKT MKC - NPEIIECTBEHHUK
CBEPXTTTOBA/IbHBIX TPOEKTOB

B BeAymIux KOCMHYECKHX JepskaBax (Poccus,
CIIA, EC, KuTay), KPYHHEHIIHMX KOCMHYECKUX
KOpIIOpaluax (SpaceX U APYryUX) eCThb U peaiu3y-
IOTCSI CTPATEeruu, MPOrpaMMBbI, ITPOEKTHI HOJIIO-
CPOYHOr0 OCBOEHHUSI KOCMOCA, B TOM YHCIIE MEXK-
JYHapOJHBIe IPOIrPAMMBI U IIPOEKTHI, HAIIPUMeD
MErarpoeKkT IIHJIOTHUPYeMOM MeXKIyHapooHOM

KOCMHYECKOH CTAaHIIMH, CYLIeCTBYIOIIEHN B OKOJIO-
3eMHOM KOCMHMYECKOM IIPOCTPaHCTBe € 1998 ropa.

[IpoeKkT MeXAYHApOJHOM KOCMHUYECKOM CTaH-
muu (MKC) MHOT[Aa Ha3BIBAIOT CBEPXIIPOEKTOM:
OH O00BeUHMWI B COTPYLHUUYECTBE PSJ BeLyILIUX
KOCMMYECKUX CTPaH U SIBJISETCSI CAMBIM JODOIHM
B HUCTOPHUHU KOCMOHABTHKHU (Ha HEro ysKe Imorpaye-
HO 6oiee 140 MJIPA AOJI/IAPOB). ITOT IIE€PEXOAHBIN
CBepXIIPOEKT 06/1afjlaeT HEKOTOPBIMHU CBOMCTBAMU
CBEPXIVIOOIBHOCTU U IIPEAIIECTBYET IIOTHOLIEH-
HBIM CBepXIJIO0AJIBHBIM IIPOEKTAM, BBIIIOJIHSIS
Ba’KHYI0O MUCCHUIO IIO IIOJTOTOBKE 4YeJIOBeYeCcTBa
K UX OPTaHU3aL[MH U Pealr3aliui.

KonmuuecTBO U MacmTab MOJOOHBIX CTPAaTEerHii,
IpOrpaMM M IIPOEKTOB, 00beMBl PUHAHCUPOBA-
HUS 13 FOCYLAPCTBEHHBIX M YACTHBIX UCTOYHUKOB
HapacTarT, U B XXI BeKe BCe 3TO 3aKOHOMEPHO I1e-
PEeXOOUT B HOBOE Ka4ecTBO.

CBEPXIJIOBANTbHBIE MTPOEKTDI
OCBOEHNA KOCMOCA

IIpepjaraeMas aBTOPOM KOHLEMIHS galb-
HeHIIero OCBOeHHSI KOCMOCAa OXBAaTBHIBAET P,
B3aHMMOCBSI3aHHBIX CBEPXII06aJIbHBIX IIPO-
eKTOB. I3 MHO’KeCTBa HOBBIX IIPOEKTOB BBI-
OeMHuM dYeTbIpe: 1) CucTeMa 3alUTH 3eMJIU
OT aCTEePOUIHO-KOMETHOIM OIacHOCTH; 2) OCBoe-
Hue JIyHbl; 3) OcBoeHHe Mapca; 4) KocMuyeckoe
YeJI0BeYEeCTBO.

BosaywHo-kocmuyeckas cdhepa | Aerospace Sphere Journal N°1(94) 2018
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" OCHOBHBIE MOHITUS
W ONMPEMENEHMA

KOCMUYECKAY IPA - noswiii nepuoa

MCTOPUN YenoBeveckon umsmamsaumm ¢ 1957
roga, AOCTUXEHNS N BO3MOMHOCTU KOTOPOro, @
TaKkke nNpobsemMbl, PUCKN 1 NEPCMEKTUBLI Pa3BUTHA
KOCMUYECKNX TEXHONIOMNI U AEeATENBHOCTU UMEIOT

ypesBblUaHYy0 BaKHOCTb AJ1 HACTOALLENO U
6yaylLero yesaoBeYecTBa.

HOBhlE HPOEKTbl — 3TO MEranpoekThl, rnobanbHble NPOEKThI,

CBEPXMNPOEKTbI, CBEPXII06abHble 1 APYrie NePCNEKTUBHbIE
NPOEKTbl 0CBOEHNSA KOCMOCa.

CyLLEeCTBYIOT pas/iMyHble ONpeaeNeHns U TPAKTOBKN MerarnpoeKToB
1 rnobanbHbIX NPOEKTOB. METOAONOrMYECKMIA MOAXOL K UX aHann3sy
nsnoxeH y W.T. KacaBuHa [21].

MoHATME MeranpoeKTa, Kak NpPaBu/Io, CBA3bIBAIOT

C NPOCTPaHCTBEHHO-BPEMEHHbLIMW XapaKTePUCTUKaMu
(3HauuTeNIbHOW pasMepHOCTbLIO, MHOFONIETHMM CPOKOM peanusauumu)
1 ctouMmocTbto (bonee 1 Mapa aonnapos). MobanbHble NPOEKTLI
MUMeloT 0bLLEeNNaHeTapHbI MacliTab, OKasbiBalOT CI0XKHOE
KOMMMJIEKCHOE BO3JENCTBUE Ha pasfiMyHble chepbl AeATENbHOCTU
06LLEeCTBA 1 OKPY*HKAIOLLYIO Cpeay.

,_I'Ipep,no»(le HOBYIO CTPYKTYPY M KnaccudurKaLumio Kak GU3NUYeCKoro NpoCTpaHCTBa, Tak M MPOCTPAHCTBA AEATENbHOCTH, _l
KOTOpble 6y,D,EM Mcnonb3oBaTb ANd 0603HaYeHNS HOBbIX nepmnoaos KOCMUYECKOM 3pbl N MPOEKTOB OCBOEHUA KOCMOCa.
[Lnsi 3TOro KOHKPETU3MPYEM PA3MbITOE U HEYETKOE MOHATUE «rnobanbHoe» (CM. B [22]), NpeacTaBuB ero B BUAE TPeEX
|_MaCLUTa6OB (ypoBHeir):

1) NMnaHeTapHo- 2) CeepxriobanbHbIi 3) YHuBepcanbHo-

rnob6anbHbIl (MacwTab (MacwTab ConHeuHow rnob6anbHbIl (MacwTab

npocTpaHCcTBa 3eMn) CUCTEMbI U HaLlewn BceneHHoI)
FanakTuKkm)




JKOJIOTMYHBIE TEXHOJIOTUU 1 MPOEKTDI -

COOTBETCTBYIOLLME 3KONOFMUYECKMM HOPMaM Uu one-
pexaloLLme nX, He OKa3blBaloLLME BPELHOIO BO3AEN-
CTBUS Ha OKpy*atoLLyto cpeay (OC), ®RU3Hb 1 340P0-
BbE JI0AEN UIN OKa3bIBAIOLLME MEHBLLEE HEraTUBHOE
BO3JEMCTBME MO CPABHEHMIO C APYTUMU, @ TaKKe
obnazatolime CBOMCTBAaMMU paLMOHaibHOIO, MAHK-
MaJlbHOro NOTPe6aeHNA NPUPOAHBIX PECYPCOB.

K HUM OTHOCATCA YMCTbIE, «3€EHbIE» TEXHOOIUH,
HaunyyLlne JOCTYMHbIE TeEXHONorMK. OAHaKo cylle-
CTBYET CJIOXKHAs KOJUIN3US Meay YHac/lieAoBaHHbIMU
(«rpA3HBIMUY, KYEPHBIMUY» U APYTUMU) TEXHOIOMUS-
MW, HAUAYYLLIUMUN AOCTYMHBIMU TEXHOIOTUAMUN U UN-
CTbIMU, «3€EHbIMUY» TexHonoruamm [8, 10].

CBEPXTIOBAJIBHBIE MMPOEKTAI - 5o npoexrs,
BbIXOASALLME 32 Npeaenbl reorpadpuyeckoro NpocTpaH-
cTBa 3eMau, COLMaNbHOro NPoCTpaHCTBa YEN0BEeYECTBA,
nnaHeTapHbIX CBA3er, 3QEKTOB, NMOCIEACTBUIA U OXBa-
ThIBalOLLME NPOCTPAHCTBO CONHEYHOW CUCTEMBI U HaLLel
FanaktTukm (B npeaene).

CeepxrnobanbHble NPOEKTbI 06/1a4at0T CBOMCTBAMU
YTOMNWUIA, @ TaKXKe aTTPaKTOPOB C CUHEPreTUY4EeCKUMN 3¢-
deKTaMu. 3TN NPOEKTbl MOTYT BbINOJHUTL POJIb CynepMa-
rMcTpanu Ans opraH13auum u peaansaumm yCTtomymBoro
pasBuTUS YenoBeyecTBa. (34ecb MMeeTcs B BMAYy obliee
NOHSATUE «CynepMarncTpanm yCTonymBoro pasBmUTUS» no
A. [. Ypcyny n T. A. Ypcyn [24]).

CeolicTBa, 0CO6EHHOCTM, BO3AENCTBUS M NOCNEACTBUS
TaKUX NPOEKTOB, B TOM YNC/1€ HErAaTUBHbIE N OTAAJIEHHbIE,
HEeAO0CTAaTOYHO U3YYEHbI.

BospaylHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018
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DTH IIPOEKTHI PACIIOIOKEHH! B IIOPSIKE HApacTa-
HHUS CJIOKHOCTH M CPOKOB PeayIM3aliii. X OIu-
CaHUe CMOTPHU B CTaThsIX aBTOpa [9, 10]. OHU AaB-
HO M3BEeCTHHI U IIHPOKO 06CY>KOAIOTCS B HAYYHON
cpene 1 0611IeCTBE, HO HOBHM3HA COCTOUT B TOM, UTO
CerYac IIPOUCXOUT II€PeXOf, K UX IIPAKTHUYeCKOHN
peanu3aluu,

OIHa M3 BLKHBIX IIpobjaeM - 4TO BEI6PATh B Ka-
JecTBe IPHOPUTETA: OCBOeHUe JIyHBI WIM Mapca?
C Hauvanma XXI BeKa 6BUIO MHOMKECTBO JHCKYCCHUH
U pelleHHI, B TOM 4MCJIe Ha BBICIIMX TOCYAAp-
CTBEHHBIX YPOBHAX B Poccuu u CIIA, B KOTOPBIX
IIpeJiarajioch IPUCTYIIATh CPa3y K OCBOeHU 0 Map-
ca H3-32 6ecriepCrIeKTUBHOCTH OCBOEHUS JIYHEL.
Ho B r1ocienHuye ToAbl IIPHUIIIO IOHUMaH1e Heob-
XOOMMOCTH HATHU B JAJIBHUNI KOCMOC dyepe3 JIyHY,
ee OCBOEHNe U BKIIOYeHHE B [IesITeIbHOCTh YeJlo-
BeueCTBa B JOIIOJIHEHUeE K X035HCTBY 3eMIHU.

BaskHO OTMeTUTH, YTO MeXXYy YKa3aHHBIMH 4Ye-
TBIDbMS CBerI‘JIO6a.J'IBHI>IMI/I IIpOeKTaMH Cyle-
CTBYIOT CJIO’KHBI€ B3aMMOCBA3M, KOTOPbIE Heobxo-
AXMO YYUTBIBATD.

Peanu3anysi CBePXIIOGANIBHBIX IIPOEKTOB SIBIISI-
eTcsl CBepx3aZladell yejloBeyecTBA HAa HOBOM 3Ta-
IIe KOCMMYEeCKOM 3phl Ha HOYTHU K ee 100-IeTUIO
(B 2057 ronmy), B TeueHUe Bcero XXI Beka U paiee.
B HacTosiiiee BpeMsI HeO0b6XOAHUMO CHeNaTh CIIOXK-
HBIM BBIOOD: KaKUM 06pa3om, 10 KaKOM CTpaTe-
THUH, UCII0/Ib3YS KaKKe Pecypchl U KAKUMU TeMIIa-
MU CJIeflyeT K Hel IIPUCTYHIATh.

Mbl }XVIBEM B 3MOXY NEPEXOAA
K TPETBEMY NMEPVOAY
KOCMUYECKOW 3Pbl, KOTOA

HA MOBECTKE AHS BCTAET
NMPAKTVYECKAS PEANI3ALNS
CBEPXIJIOBAJIbHbIX MPOEKTOB
OCBOEHNS KOCMOCA

CylecTByeT psfj 3agad, KOTOpbIe NPeACTOHUT
PELIHTD;

1. OnpezneneHyre IIPUOPUTETOB.

2. HoBble ITpaBUJjIa UTPHL B chepe KOCMHUUeCKOH fesi-
TeIBPHOCTH .

3. OpraHu3anus MeskIyHapoJIHOIO
COTpyAHUYECTBA.

4, DROHOMUYECKHE MEXaHU3MBbI, PECYDCHI.

5. Ilepexo[ K HOBOMY TEXHOJIOTHUECKOMY YKIaLy
YU OPUHLMUIHAIBHO HOBBHIM TEXHOJIOTHUSAM. IIpH-
YyeM PEIIMTb 3TU 33Jaud BO3MOKHO TOJIBKO IIPHU
HUTUYUU HeO6XOQUMBIX YCIOBUM U 06 beIUHEHUN
YCHJIMH U PECYPCOB Ha Halllei IUIaHeTe.

CBepxriobanbHble IIPOEKTHl JOIIONHSIOT W pas-
BUBAIOT OCYILECTBISIEMYI KOCMHUYECKYIO [es-
TeJIbHOCTh, I[JIOOAIbHBIE KOCMMYECKHe CHCTeMBI
(cucTeMBl MOHUTOPHHTA OKPYSKAIOLIEH Cpefsl, Te-
JIEKOMMYHHKAIMOHHBIE U Apyrue). OHU Heob6x0-
IUMBI 011 06beJUHEeHUSI MHPOBOTO COOBIIECTBa,
Iepexofa K HOBOMY KadyeCTBY IIPOLIECCA OCBOEH U
KOCMOCA B Lie/IsIX BEIKMBAHUS U Pa3BUTHUS YeJlo-
BeYeCTBa B ITapaJuUrMe IIpeJe/ibHOM CTpaTeruye-
CKOM IIepCIIeKTHBHI, HAIIPABJIEHHOMN Ha 3alIUTYy
3eMJIM, 3eMHOM LIMBUIM3ALIMU U CO3LaHUe KOC-
MHYECKOr0 YeIOBeYecTBa [9].

PaccMOTpeHHasi CHCTeMa H3 YeThIPeX CBepX-
r106a/JbHBIX IIPOEKTOB SIBISIETCS OTKPHITOH
M MOJKeT 6bITh TPaHCHOPMHPOBAHA H LOIOJI-
HeHa, HalIpHuMep:

- COJTHEYHOM KOCMHYECKOH SHepreTU4YeCcKoMn
CUCTEMOM [OJ1s1 0becrieyeHUsI SHepruen HUBUIU-
3allMU Ha 3eMJie;

- Do6BIUeH Ha aCTEPOUAAX IIPUPOSHEIX PECYPCOB,
SKM3HEHHO BasKHBIX [JIS YeJI0BeUeCTBa,;

- Pa3BUTHEM CHCTEMEI 3ALUThI 3eMJIU C 0XBa-
TOM HOBBIX BUIOB YI'PO3 U IIPOTUBOJEHCTBUS UM
(HampuMep, OIIaCHBIM BO3ZEHCTBUSAM U IIOCTIEN-
CTBUSIM CBEPXMOIIHBIX MAaTHUTHBIX 6YPh H3-32
[IOBBILIEH U AKTUBHOCTH COJNHIIA U TaK JaJiee);

- [IOMCKOM BHE3eMHOH SKU3HHU, 06UTAaEMBIX
9K30IIJIAHET, BHEe3eMHBIX IIMBHJIM3AIIHI B LIEJIAX
JaJIbHEHINeH SKCIIAaHCHUM, KOHTaKTa, 32U ThI

U Tak Jajee.

B Mupe IIOJHMMAeTCsl HOBas BOJIHA OCBOEHUS
KOCMOCa, PACHIUPSIOTCS TPaHULIBI cbephl KOCMU-
4ecKOM [esITelbHOCTH, HJeT Iepexof, K HOBBIM
KOCMHUYeCKMM TeXHOJIOTUSIM, HaIllpaBJIeHHBIM
Ha IIOBBIIIIeHMe 6e30I1acHOCTH U 3O GEeKTHUBHOCTHU.

Yes10BeYeCTBY IIPEACTOUT BBHIHMTU Ha HOBBHIM ypO-
BE€HBb OCBOEHMSI KOCMOCA Uepe3 CO3AaHMUe U pealu-
3aIIHI0 06IIeN CBepXII06aJIbHOM CTPATeruu, CUH-
Te3UPYIOUIEN HOBbIe CBEpPXIIO6ANIbHBIE ITPOEKTHI
U 30PeKTUBHBIE YUCThIe TEXHOJIOTHUU B IIaPALUTL-
Me c6aJIaHCUPOBAHHOIO YCTOMYMBOTO «3€JIEHOTO»
Pa3BUTHS Ha 3eMJIe U B KOCMOCe.

JKO/OTMYHBIE TEXHO/OT MK
N NTPOEKTDBI 0OCBOEHMA KOCMOCA

[Ipo6eMa HCCIeLOBAHMS, CO3JaHUSI U Peayu-
3aLIUH 3KOJIOTHMYHBIX KOCMHUUYECKUX TEeXHOJIOTHH
U [IPOEKTOB SIBJISIETCS CJIOSKHOM U MEXKIUCLIUITIH-
HapHOM. CHUTyalMs [TOIIOJIHUTEIBHO OCIOXKHS-
€TCS OTCYTCTBHEM YCTOSIBIIEHCS TePMUHOJIOTHU
U KPUTEPUEB OLIEHKU 3KOJIOTHYHOCTH («YHCTO-
ThI», «3€JIEHOCTH») TEXHOJIOTUI U IIPOEKTOB (KOC-
MHYECKUX U OPYTHX), a TAKKe UX OBICTPO Hapac-
TAIOIIUM KOJTUYECTBOM.



O611ee KOTUYECTBO BBIIAHHBIX IATEHTOB B MUPE
> 70 MmuH (mmo: [25, C. 35]), OZHAKO HEU3BECTHO,
CKOJIBKO M3 HHUX OTHOCHUTCSI K SKOJOTHYHBIM,
B r1epBOM IIPUGIMKEeHU U TAKHUX HECKOJIBKO THICSY,
cpenu KOTOPBIX ~ 1000 OTHOCATCA K KOCMHUYECKUM
TEXHOJIOTHSM (OLI€HKA aBTOPA).

CylecTByeT 3HAUUTENAbHBIM IIOTEHIIHAJI 3KOJIO-
THU3aLlMU TeXHUKU U OesITeIbHOCTHU 3a CYeT Ilepe-
XOfa K 3KOJIOTMYHBIM TEXHOJIOTHSIM H IIPOEKTaM,
MHOTHe Da3paboTaHBl U CO3pelIu i peanusa-
nuy. Ho 60NBIIMHCTBO 3TUX UJEH, TeXHOJIOIUI,
IIPDOEKTOB He BHEAPEHEH! B IIPAKTUKY (CM. IIpUMe-
PBL B [10, p. 102]). ITo umeromieticss uHGOpMaLIUU,
B MHpe BHeApseTcsa MeHee 10 % maTeHToB. [Iprdyem
B XXI BeKe 3HAYUTEeIIbHOE KOJIMYEeCTBO HOBBIX TeX-
HOJIOTUM He IIaTeHTYeTCsI - OHU CO3JAI0TCs, Cyle-
CTBYIOT U DeaNM3yIoTCs B PesKMe KOMMepUYeCcKoM
TalHBbL.

HOBBIE NEPCIEKTUBHBIE
JKOMOTNYHBIE KOCMUYECKUE
TEXHOJIOTUM U TPOEKTDI

O6061iass gOCTYyIMHY0 HHpoOpMaHio 06 Hae-
SIX, MAaTEeHTaX, IPOEeKTaX, HX MOKHO CHCTEeMATH-
3MPOBATh H MPEACTABHUTH B BHAE CIEAYIOLLEro
KPaTKOro CITHCKA!

LIESIb CBEPXTJIOBAJIbHbIX
MPOEKTOB - BbIXXBAHWE YE-

JIOBEHECTBA W ET'O PA3BUTWE
B NAPAZNIME NPEAE/IbHOW
CTPATEFMYECKOW NEPCHMEK-
TWNBbI, HAMPABNIEHHOW HA
3ALUNTY 3EMJIA, 3EMHOI LN-
BUIN3ALNN N CO3OAHUNE KOC-

MWYECKOI'O YE/JIOBEYECTBA

1. HoBbIe paKeTHBIEe TEXHOJIOTUHU : HOBOE TOIIJIMBO
(«3e7meHOe», HETOKCUYHOE, HAHOTOIUIMBO U [IIP.),
HOBBIE IBUTATENH (JIa3epHBIe, IUIAa3MeHHBIE U IP.)
U PaKeThI-HOCHUTEIN, MHOTOPA30Bhle BO3Bpalae-
MBIe CTYIIEHH, OGHOCTYIIeHYaThle PAKETHI-HOCHUTE-
JIU U TaK Jajiee.

2. TeXHOJIOTUH MUHUMM3ALUHU, ITIepepaboTKH
OTXOZI0B, MyCOpPa, OYUCTKU OT HUX OKPY>KAIOIIeH
Cpensl.

3. HepeaKkTUBHEIE, HEDAKETHHIE TEXHOJIOTUH I10JIe-
TOB, IlepeMellleHUs B KOCMOCe Ha HOBBIX dH3nue-
CKUX IIPUHIIUIIAX, B [IEPCIIEKTUBE — HA OCHOBE I'Pa-
BUTAIIMOHHBIX, KBAHTOBHIX U APYTUX 3PPEKTOB.

4, BecuryMHBbIe (BHe U BHYTPH) JIETATE/IbHEIE all-
IIapaThl.

5. «Be30TXOMHbIe» JIeTaTe/IbHbIE AlIlIapaThI

B KOCMoOCe.

6. YHCTHIH IIOIHBIN >KU3HEHHBIH LIUKI KOCMUYe-
CKOM TeXHHUKHU U AesITeTbHOCTHU.

7. TIpUHLINITHAIPHO HOBBIE TEXHOJIOTHUHU 06ec-
IIeYeHHUs SKU3HeLeITeIbHOCTH U 6€30IIaCHOCTH
JIIOAEeH B KOCMOocCe.

8. Kocmuuecku 1udT 3emns - JIyHa, TPOCOBBIE
CHUCTEMBI U IPYTOe.

9. ConmHeYHble KOCMUYECKIe 3JIeKTPOCTAHIIN U,

10. CrmenjanbHEBIe IIPOEKTHI AJI4 [Iepexofa Koc-
MHUYECKOM OTPAC/IH K HAWIYUYIIUM OOCTYIIHBIM
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TEXHOJIOTUSIM, YHUCTBIM, «3€JIeHbBIM» TeXHOJIOTHUSIM
(HampuMep: Cleane Space Initiative - UHHUIIMATHBA
«4YHCTBIF KOCMOC» B EBPOIIEFICKOM KOCMUYECKOM
areHTcTBe (EBpPOIIEIICKUME COI03), ¢ 2013 roza [26]).

Il[a.HHI:II‘;I CIIMCOK OTKPBIT K €0 MO>KHO IIPOAOJI>KUTD.

[JIaBHOM Ipo6sIeMOM SIBJISIETCS OPTaHM3aLIM S IIPOoLiec-
ca BHeOPEHUS IPUHIIMIINAIBPHO HOBBIX TEXHOJIOTHH,
KX SKCIIEPTH3a, OLIeHKA, MEHEeIKMEHT.

OCHOBHBIE PE3Y/IbTATbI 1 BbIBO[bI

1. B JaHHOH CTaThe PACCMOTPEH ONTHUMHUCTUYECKUHN
CLIeHapHUH JaJIbHEHIIEero OCBOeHUSI KOCMOCA, XOTS aB-
TOP IOHMMAET, UTO eMY He U36e5KaTh OCTPOH KPUTHUKU
CTOPOHHHMKOB IIPUOPUTETHOTO PEIIeHU s 3¢ MHBIX ITPO-
6/1eM, MUHUMHU3ALIUH KOCMUYECKOH eI TeIbHOCTH.

2. ChenaHa IIepUoOAM3aLMSI KOCMHYECKOM 3PBI, BHI-
JleJIeHbl TPU Iepuofa (mepBbId: 50-60 rogsl XX Beka;
BTOpOM: 70-e rogpl XX Beka - 10-e romsl XXI BeKa; Tpe-
THH: ¢ 20-X roAoB XXI BeKa).

3. Ceryac MBI HaxXOAMMCS Ha IIepeXOLHOM 3Talle
OT BTOPOrO IIepHofa K TpeTheMy, B MHpe IIOAHHMa-
eTCsI HOBas BOJIHA OCBOEHHMS KOCMOCA M HAYMHAETCS
Iepexo/i K IIPaKTHUUeCcKOM peaau3aliliy CBepXIIo6alb-
HBIX ITPOEKTOB.

4. CBepXriaobabHbIE TPOEKTEI OCBOEHUSI KOCMOCA MO-
TYT BBIIIOJIHUTH POJIb ATTPAKTOPA U CYIIEPMATrUCTPaIU
JJIST YCTOMYMBOTO PA3BUTHS LIUBUIM3ALIU U,

5. TIpenioskeHa KOHLIEIILIUSI ,E[aJIbHefIU.Iel‘O OCBOEHHA

erI‘JIOGaJII)HbIX IIDOEKTa B Ka4YeCTBE OCHOBBEI J0JITO-
pO‘IHOﬁ KOCMHUYECKOH CTpaTeruy 4yejoBedecTBa.

6. YcomemHas peaju3alids CBEPXII06aIbHBIX IIPOEK-
TOB OCBOEHHS KOCMOCA BO3MOSKHA TOJIBKO IIPU II€PEXO0-
Jle K HOBOMY TeXHOJIOTHYECKOMY YKIaAy, IPUHIIUITH-
AJIPHO HOBBIM 3)PEKTHBHBIM, YHMCTHIM TEXHOIOTHIM .
[IpuBeneH KPAaTKUI CIIMCOK HOBBIX IT€PCIIEKTUBHBIX
9KOJIOTUYHBIX KOCMHUYECKUX TEXHOJIOTUH U [IPOEKTOB,
KOTODPBIHM OTKPBIT I OIIOTHEHWH .

7. B Poccuy ¥ MUpe CYILecTByeT 60IbIION II0TeHLINAT
5KOJIOTHM3allMM KOCMHUYECKON TeXHUKHU U JlesTelbHO-
CTH, MHOXeCTBO FOTOBBIX 3KOJIOTUYHBIX TEXHOJIOTHH,
IIPOEKTOB, HO IIPOLIECCOM I1epexofa K HUM Heo6X0aU-
MO YIIPaBIATE.

8. HeobxomuMa TeOpHsI OCBOEHMS KOCMOCA, KOTOPOH
[IO CHX IIOD HET, U ee IIPeACTOUT Pa3paboTaTs.

9. Lleecoobpa3Ho co30aTh MHCTHUTYT OCBOEHUSI KOCMO-
ca sl UCCllef0BaHUM IPobjieM TEOPUU U IIPAKTUKHU.
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BecepoBana:

Bepa BnagumuposHa ®EJJOPOBA,
KoppecnoHdenm skypHana BKC,
vko@vko.ru

AHHOTALMS | MEPBOE KOCMWYECKOE MOCYAAPCTBO BYEPA,
CEr0AH$, 3ABTPA: BbIEOPbI B MAP/IAMEHT, KOTOPbIE CO-
CTOS/INCb B MAPTE 3TOr0 rogA, ®OPMUPOBAHWE APYIUX
OPTFAHOB FOCYAAPCTBEHHOIO YMNPABJIEHWS, MEPCNEKTVBbI
HAYYHO-TEXHUYECKOIO PA3BUTWNSA ACTAPAOUN — B IHTEPBbHO
IIABbI MEPBOV KOCMWUYECKOW HALIMN.

KnioueBble CNOBa: KOCMUYECKOE 20CyDapcmBo, CNymMHUK
Aceapdus-1, napnameHm, HU3KOOP6UMaabHas MHO20YPOBHEBas
2pynnuUpoBKa, NiyHHbIE NOCENeHUs
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PEATIbHOE r'OCYIIAPCTBO
C MU®OJIOTMYECKUM HA3BAHUEM

- Heopb Paydosuu, dna mex, Kmo euje He 3Ha-
em, pacckakumie, noxkaayiicma, 4mo maxoe
Aczapdus. Ilepsas accoyuauus 603HURaem
co ckaHduHascKoii mugonozueii. Ho peub aedb
udem He o muduueckom 20cydapcmee, a o cyuje-
cmeytowem? Kak npuuina udes ezo cozdaHun?

- Acrapz - ropon CKaHOHMHaBCKHX 60roB,
rOpOJl KOCMOCa, IIpoobpa3 HEKOM UIeaTbHOM
cpenbl O6MTAHMS, TAKOM 3Ke, Kak Illambana,
KuTesk-rpafi, ceqbMoe Hebo. Acrapaus — Iep-
BOe B MHUpPe KOCMUHUEeCKOe IOCYZapCTBO, BO-
IIJIOIIEeHYMEe OaBHEM MeUThl YelI0BeYeCTBa,
BCerga CTPeMUBIIET0CSI BRIPBATHCS,, BEIIETETh
M3 CBOEH HeMJeaIbHOM 3eMHOI KOJIbIGeIH .

Vmesi CO3MAHMSI HE3aBHCHMOIO TOCyZAap-
CTBa, HEIIOXOXKero Ha Jpyrve, IIPUIIIA MHE
6oiee 10 neT Hazaz. Ho rocyapcTBy HysKHA
TeppUTOpUs. VIMeIolpecs Ha HallleH IUIaHe-
Te 3eMeJIbHBle aKTHUBEL y3Ke DaCIIpefie/IeHHl,
HOBBEIM TOCYZapCTBAM OCTAIOTCS JIMIND Ha-
CBITTHBIE OCTPOBA HJIM HEKUE NPYTHe HCKYC-
CTBEHHBIE COODY>KEHHUA.

B 2016 romy, kKorma s 6pUI B MoHpeasie
Ha MeXayHapoaHOM KOHQEPeHIMHU II0 ITpa-
BOBBIM BOIIpOCaM M IIpobieMam KOCMOCa,
s1 BAPYT IIOAYMAJI: a ImouyeMy ObI He CefaTh
9Ty HOBYIO HE3aBHCHMYIO CTPaHyY HMMEHHO
KOCMUYECKO? UYTO, COBCTBEHHO, 3TOMY ITPO-
THUBOpeUUT? OOIIeHHe C IOPUCTAaMU, CIIe-
LUUIMCTAMU B 06JIACTH MEXIyHApPOIHOIO
KOCMHYECKOr0 IIpaBa B KaHaze, B YHUBEPCH-
TeTe MaKkruia, II0ATOIKHYIO K TOMY, YTOGEL
uzest obpena yeTkye GOpMEI.

Acrapaus - rocymgapcTBo He MubUUecKoe.
OHO ysKe CYLIeCTBYeT. Y Hero ecTb rpaskaaHe,
KoHcTuTyLMg. ECTh TeDPUTOPHS — 3TO CIIYT-
HUK «ACrapAus-1», KOTOPBIM ObUI 3amylleH
C KOCMOApOMa B IIITaTe BUPIKUHUA 12 HOI-
6pst 2017 rozia, pOBHO Uepe3 13 Mecs1ieB [10C/Ie
YCTHOTO OOBSIBIIEHUS O CO3LAHUU ACTapAuu,
HMKTO He BepUJI B TO, YTO 3TO BO3MOSKHO: TaK
6BICTPO MOATOTOBUTH CITYTHUK, COIJIACOBATH
U OCYLIEeCTBUTH 3aIlyCK. TeM He MeHee HaM
3TO Y4,JIOChH.

CryTHUK ObUI TIOAHST Ha OPOUTY BBICOTOM
IIPHMePHO 550 KMJIOMETPOB U BHIIIIEN B CBO-
60omHOEe KOCMHUYECKOe IJIaBaHUe, B KOTOPOM
ceriyac U mpebrIBaeT.

910 Kybcat. Kak BBl IIOHHMMaeTe, OH
Heb60BIIOro pa3Mepa. Y comep>kKUT SaHHBIe
BCex TpaKAaH AcCrapiuu, KOTOphle OBIIH
3aperucTPUPOBAHEL B 3TOM CTAaTyCe Ha MO-
MEHT 3aIlycKa.

KCTaTH, 3TO MEpPBHINA CIy4al B HCTODUH,
KOTZa OOBIYHBIE JIIOAU ITONYYMIM BO3MOXK-
HOCTB OTIIPABUTD B CTOJIb MaCCOBOM IIOPSIAKE
B KOCMOC CBOU II€PCOHAIBHEBIE JaHHBIE — JIIO-
6ble, KaKHe IIOKENAIOT, B BHUJE TEKCTOBHIX,
dboTo- nnu BuAeodarinos. 4o 3TOro IaMSThIO
Ha CIYTHUKAX MOIJIM II0JIB30BAThCS TOJIBKO
yueHble, BOEHHEIE, CIIELICTYKOBI U ApPYyrHe
[IOIO6HBIE CTPYKTYPHI.

TapaHTHUHHBIE CPOK PaboThl CIIyTHUKA -
TI0JITOPA Iofia. B peasIbHOCTH OH AOJIKEH ITPO-
CIIY>KUTb He MeHee TpeX JIeT. 3a 3TO BpeMs
6YZYT IIOATOTOBJIEHBI K 3aITyCKY APYTHE CITyT-
HUKU ACTapiuM - IUIAHUDYETCS CO3ZAHUe
LIeJIOH IPYIIIIHMPOBKHU.

Pa3 B aBe Hemenu MHQOPMAILMS Ha CITYT-
HUKe 06HOBIIsIeTCs. [lepCOHANIbHEIE JAHHEIE,
KOTOPBIE CEMTYAC COIEPSKUT «ACTapAUSI-1», MBI
Ipomy6nupyeM Ha OCTaJIbHBIE CITyTHUKH,
TO eCTh 3TU JaHHbIe Bceraa 6yayT HaXOoHUTh-
Cs1 B KOCMOCe, MOTy TOYHO CKa3aThb, YTO IIep-
Basl «30JI0Tasi» COTHSI TBICSY aCTapAHUAHIIEB
B HCTOPHIO KOCMHUYECKOI0 YeJIoBeUecTBa ysKe
BIIMCaHa.

- ITouemy 3anycK cocmonAcs UMeHHO 8 AMe-
puke, a He 8 Poccuu?

- 3[lech HEeT HMKAKOM IIOIMTHYECKOH II0M0-
[UIeKK . ACTapausi, IIOBTOPSO, He3aBHCHMOe
TOCYOApCTBO. MBI 3aIIyCTHIH CITyTHHUK C aMe-
PHMKAHCKOTO KOCMOApPOMA, HO I HAC 3TO
He 6bII0 IPHUHIIUIIHMAIBHEIM, [IPOCTO Ha TOT
MOMEHT OKHO BO3MOMKHOCTEH OKa3aJIoCh
OYeHb Y3KHM. M 3TO, I10 CyTH, GBUI emHH-
CTBEHHBIH LIAHC COBEPIIUTD 3aITyCK KMEHHO
TOTa, KOIa HaM 3T0 Tpe6oBaioch.

KOCMUYECKHH KOBYET U TYHHOE
[IOCE/IEHUE - MHXXEHEPHO- TEXHUYE-
CKUE 3AJAYM ACTAPIMU

- Tem He meHee Aczapdueil uHmepecyom-
cs 8 CIIIA. AMepuKaHcKuil 103HA8AMeNbHbIil
KaHaa Neoscribe 8binycmua ciokemn, 8 Komopom
cmasum ee 8 00UH pA0 ¢ dpy2umMu 4acmHbIMU
npoekmamu, cési3aHHbIMU € KOcmuecKoil cde-
poii, B uacmuocmu, ¢ mapcuaHckumu udeamu
Haona Macka. Kak ebl omHocutech K makum
cpasHenuam? Cuumaeme Au evl ceba 6onbuum
peaaucmom, uem, ckakem, mom ke Mack?

- WioH Mack peanusyeT CBOM H[eH B paM-
Kax CBOeM KOMIIAaHMM. MBI >Xe co3faeM
MMEHHO I'OCyapCTBO, B KOTOPOM 6yzIeT MHO-
ro KOMIIAaHHM, B TOM YHCJIe M TaKHUX, KaK
y M1oHa Macka.

IIunmoTupyeMeble IIOJIeTHI Ha Mapc, KoOJio-
HUU Ha KpacHO! IJIaHeTe - 3TO IIPeKpacHas



MeuTa. Ho [yid Tex, KTO HEMHOro pa3bupaeTcs
B OU3HKe, COBEPIIEHHO 0YEBUIHO, YTO Ha Cero-
OHSITHUHM JeHb OHA HEeOCYIIeCTBUMA II0 YHCTO
dusnonornyeckUM MpudrHam. [loneT Ha Mapc
IS deyoBeKa - 3TO OuneT B OOUH KoHell, 6u-
JIeT, 110 KOTOPOMY HeJb3sl He TOJIbKO BepHYThCS,
HO JasKe [oJIeTeTh. BO3MOXKHO, KOra-HUGYAb 3Ta
mpobaemMa 3aL[UTHl OT KOCMUYECKOHM pafHalluu
byzmeT pelieHa.

To, yeM 3aHUMAETCS ACTapAus,- 3TO, KOHeU-
HO, TOXKe MeuTa, HO MeYTa, KoTopas Tpebyer
peanu3alyM B KPaTKOM U CpeIHEeCPOYHOM IIep-
CIIeKTUBe. ACTapAUs CTABUT IIepe[ o601 CoBep-
IIEHHO peaJbHble HWHKeHEePHO-TeXHUYEeCKUe,
IIpaBOBble U GrIOCObCKUE 3afaun. [lonydyaercs
TaKas «MaTPeIIKa» U3 TPeX COCTABISIONINX, TPEX
obomoueKk. BHemHAsS o060mouKka - oumocodus
Acrapauu, B cepefHuHe — IIPaBO, IIOTOMY YTO CO-
3[aHMe IIPAaBOBOTO T'OCYapCTBA BHE TEPPUTOPUU
3eMJIH - 3TO 6ecrpeLieeHTHBIN c1y4dai. Hako-
HeLl, TPeThs 060JI0YKa - 3TO MHKeHEePHO-TeXHU-
YecKoe BOIUIOLIEHME, BKIIOUAIOIEe CO3LAHUE
KaK HU3KOOPOUTAIBHOM MHOTOYPOBHEBOM IPYII-

-

[parsaaHMHOM Acrapaunu

MOMET CTaTb /060N YeNnoBek,
AOCTUrLLNA BO3PAaCTa

18 net. [InAa perncrtpaunmn

Ha canTe asgardia.space
HecoBepLUeHHONEeTHNX TpebyeTcA
cornacve obovx poauTtesnen.
Jltobon YenoseK, poanBLUMNIACA
OT rpaxaaH Acrapgun,
aBTOMATUYECKN CTaHOBUTCA
rParKa3HNHOM NEPBOro
KOCMUWY€eCKOro rocynapcraa.
Cpeawv rparsaaH Acrapauu,
33perncTpMpoBaBLLNXCA

Ha CerofHALLUHNIM AeHb, NOPAAKa
709 cocTaBnAwT Noau

Monoxe 35 net. OKosno 85%
aCrapanaHLUeB — MyXUNHDI,

npuban3nTenbHo 15% -
HEHLLUMHbI

IIUPOBKU B KOCMOCE, TaK U JIYHHBIX IIOCETIEHUH.
Ja, KOHEeYHO, BCe 3TO TpebyeT IPOPHIBHBIX TEX-
HOJIOTHH, HO B JAHHOM C/Iy4Yae UX XOTS 6bI MOK-
HO BHEIPUTD B 0603pHUMOM GyIYyILEM.

-...H «060o3pumoe 6ydyusee» — 3mo KaKoii nepuood?
Koz0a ke, HaKoHeu,, npousoiidem mo, o yem 4eA08eK
Meumaem eekamu?

- 9TO CAaMBIM CJIOXKHBIM BOIIPOC. ITIOCKOJIBKY 51 MH-
SKeHep U HeMaJIo CHCTeM B CBOel KH3HU CZeilal
U IIOCTPOMII, 51 He JIIOOJIIO 1aBaTh O6eIlaHU I, 32 KO-
TOpble HEBO3MOKHO OTBETHUTb. Bce, UTO MBI ceriyac
CTPOHM U [iejIaeM, CTPOUTCS U [e/IaeTCsl BIIEPBEIE.
9TO IIHMOHEPCTBO - U B GUIOCOOCKO-IIPABOBOM,
U1 MH>)KEHEPDHO-TeXHHUYEeCKOM IlVIaHe.

[epBbIi ITI0OAJIBHBI 3TAll, KOTOPBIN HaM ITpe[i-
CTOUT IIPOMTHU, - CO3MAHE KOCMHUYECKOT0 KOBYEra,
HEeKOero aHajaora MeskayHapogHOM KOCMUYeCKOM
CTAaHLIMU . OCHOBHOe oT/inuMe 0T MKC 3aKkiIrodaer-
Cs1 B TOM, YTO KOBYET JIOJIKeH OBbITh YCTPOEH Tak,
YTOOBI YEJIOBEK MOT SKUTh Ha HEM ITIOCTOSTHHO.

[ToKa MBI BCETO JIMIIIL TOCTH Ha opbuTe. ITIoToMy
YTO [0 CUX II0p He pellleHbl ABe I[JIABHbIE 3a0aUM:
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CO3[laHUe NCKYCCTBEHHOM I'PaBUTALIMU U 3a-
LIMTA YeJI0BeYEeCKOI0 OpraHu3Ma OT KOCMH-
YeCKoro M3ay4yeHHsd. BoT 3TH 3aJayu HaM
IIPeICTOUT PelIuTh B O1rpkariiue 15-20 et.

TexHUUeCKOe 33aJaHHe MHOK yKe HallH-
CaHO, HO OHO JOJ/IKHO IIPOMTH 4Yepes3 3KC-
[IePTOB MHOTHX CTPaH U KOMITaHHH. To4-
Hble CPOKH peanu3alliu, AyMaio, 6YAyT
M3BECTHH B CJIeAyIolneM rogy. Ho mogpo6-
HO 06 3TOM 6yIy pacCcKa3blBaTh He S, a MHU-
HUCTP HayKU ACTapAuH.

B COOTBETCTBHHU C KOHCTUTYIUEN

- MHHHCTD HayKH? 3Ha4YHT, Y>Ke CO30aHO
IIPaBHTE/ILCTBO ACTapaHH?

-Co3maHue OpraHoOB TOCYOAPCTBEHHOIO
YIIpaBJIEHHS — IIJIAHBI, KOTOPbIE IIPDEACTOUT
PeasIn30BaTh Y>Ke B 3TOM roay.

Ha CerogHsIIHUK OeHb YTBEPXKIEHHI repb,
TMMH, ¢JIar ¥ IIaBa HAaLlMU ACrapauu. Bce-
OOIIIMM TOJIOCOBAHHEM IIPUHSATA KOHCTUTY-
LUs. 32 IIpeACTaBIeHHBIN ITPoeKT KOHCTHU-
TYLIMH [IPOT0JIOCOBAJIU 72,5 % acrapAUaHIIEeB,
B MeXOYHapOLHOM [eMOKpaTHU4YeCKOM IIpa-
Be 3TO OYeHb yoequTenbHas Ludpa.

MouM yKa3oM KOHCTHUTYLIMSI BBeleHa
B zericTtBHe 9 ceHTsI6ps 2017 roga. C 3TOro
BpeMeHU MBI CTPOro cjleflyeM KOHCTHUTYLIU-
OHHBIM HOPMaM. B COOTBeETCTBUM C HUMU
He I103Hee YyeM yepes LIeCTh MecCsLeB I10CyIe
BCTYIUIEHHS B CHIY KOHCTUTYLIMM OOJIK-
HBI OBITH IIPOBEJIeHEL BBIOGOPEL B ITap/IaMeHT.
IToaToMy mo 1 mapra 2018 rozma y Hac IIPOMC-
XOOUJIO YTBep>KAeHUe KAaHAWOATOB U IIpe[-
BapUTeIbHOEe TOJI0COBaHMe, € 1 110 9 MapTa
OKOHYaTeJILHOe [0JI0OCOBaHMe, a 1 arrpesns yxe
6yayT U3BECTHBI UTOTH BEIGOPOB.

[lasmee B TPeXMeCSUHBIN CPOK 6ynyT Ha3Ha-
YEeHBI YJIEHBI IIPABHTEJIBCTBA, BerOBHOI‘O
cyna, CueTHOM ITajaThl U BepXOBHOrO KOC-
MHYeCKoro copera. Ilocie GOpMHPOBaHHUS
OpPraHOB TOCYOAPCTBEHHOIO YIIPaBIeHUS -
B HIOHE, I HaOEKCh — COCTOHUTCA HHAYr'ypa-
LM [JIaBBI HALIMH. BOT 3TO IUIAHBI Ha 6/IM-
SKQMIITYIO TIePCIIEKTHRY.

TTocite TOroO KaK IIPAaBUTEILCTBOM GYZET CO3-
IaH LleHTpoGaHK, MBI CMOXKEM BBHIITYCTHUTb
CBOIO BAJIIOTY. JleHeXKHas eIUHUIA Acrap-
OUU TakKe MPenycMOTpeHa KOHCTUTYIIUHI
Y Ha3bIBAETCS COIap.

ITpu GOPMUPOBAHUU TOCYJAPCTBEHHOM CH-
CTeMBI MBI COOIIONAEM BCe HOPMBI 3€ MHOTO
MEXKOYHAPOOHOTO IIpaBa, BCe KOHCTUTYLIH-
OHHBIE CPOKM, YTOOBI IIPU IIOfJaue 3asIBKU
Ha IIpU3HAHMe Hac B KaYeCcTBe He3aBHCHMO-
r0 TOCyAapCTBa MHUHHUMM3UPOBATh BCE BO3-

MOXKHBIe IIpeTeH3MU CO CTOpOHBI OOH. [iBe
MHOCTPaHHBIE YIIOJTHOMOYEeHHbIe I0pHAYe-
CKMe KOMIIAaHWU HabJIIoIAIoT 33 XOAO0M BCexX
TOJIOCOBAaHUM, IIOATBEPKAAIOT UX IIOJJIUH-
HOCTb U IETUTUMHOCTb.

MUP BE3 3EMHBIX I'PAHUIL

- Bob160pbl 8 nepeblil napaameHimn nepeo2o0 Koc-
Mu4eckozo zocydapcmea — moske 6ecnpeuedenmn-
HblLil cAyvail Ha Haweil naaHeme, Pacckaykume,
noskaayiicma, o Hux nodpobHee. Kmo moskem
6annomuposambca? ITo Kakoil cucmeme npoxo-
dum 20n0co8anue?

- Acrappus - KocMuyeckas Hanug., Cieno-
BaTe/JIbHO, MBl He BUJUM 3eMHBIX I'DaHUII.
MBI He Ie/IMM 4eJIOBe4eCcTBO 10 HAITMOHAJb-
HOM, PeJIUTHO03HOM MU KAaKOM-1THU60 IPyrou
HaBSI3aHHOM 06IIeCTBOM IIPHUHAJIESKHOCTH,
JIJIs1 HaC CyILeCTBYIOT TOJIBKO Pa3Hble SI3bIKU,
Ha KOTODPBIX TOBOPST >KUTenu 3emnu. Ilo-
5TOMY U1 BBIOODHI B [Tap/IaMeHT MBI ITPOBOAUIM
I10 SI3BIKOBOMY ITPDHUHIIUILY.

Ha ceromHSIMIHUM [eHb TpaskgaHe Acrap-
OUU - OKOJIO 180 ThICAY YenoBeK, IIpenCTaB-
JISIOIIYEe Pa3Hble YIOJIKM HaIlleM IIJIAHETHI.
3T0 mopsiAKa 200 cTpaH, reorpadusi BCero
MUpa. DTO OTPOMHOE KOJIUYEeCTBO SI3BIKOB.
KakooMmy acrapfyaHIly MBI OAJIU BO3MOXK-
HOCTh IIPH PErucTpaliMy Ha HallleM cauTe
BBIOPATH TOT SI3BIK, HA KOTOPOM OH XOYeT Io-
BODUTE B ACTAapAUU. B pe3yibTaTe oripeeni-
JIUCH 12 93BIKOB-IUEPOB. Ha mmepBom MecTte
AHIVINMCKUM, Oajiee CIeAYIOT KUTAMCKUI,
TYPeLIKUI, UCIIAaHCKUM U SPYTHe SI3bIKU .,

PyccKMM oOKa3alcsi Ha CeIbMOM MecTe,
U TO JIUIIb 61arofapsi TOMY, YTO €ro BbI-
6upany He TOJBKO COGCTBEHHO POCCUSHE,
HO M PYCCKOTOBOpJIIMe I'PaskaaHe, KOTOphle
IIPOSKUBAIOT B IPYTUX CTPAHAX, B OBIBIINX CO-
I03HBIX pecIlybnukax. ITostomy u3 150 MecT
B [Iap/JIaMeHTe ACTapAMH I1ePBOIO CO3bIBa [e-
IIyTaTaM, [IPEeCTABISIONIUM PYCCKUH SI3BIK,
OTBeJIeHO BCero JIMIIb IIIeCTh MeCT.

TomocoBaHUS IIPOXOOAT B 13 OKpyrax.
12 OKpPYTOB - IJISI HOCUTEJIEH JIUAUPYIOIIUX
SI3BIKOB U 13-11 OKPYT - IJIs JIIOJIeH, TOBOpS-
IIMX Ha OCTAJIBHBIX SI3BIKAX MUPA. B KaSKAOM
OKpYyTe 6UUIOTUPYIOTCS CBOM KAaHIUAATHI.

[IpaBo 6Ga/UIOTUPOBATBCSI HMEIOT Bce
rpasKaaHe ACTapAoUuM, JOCTUTIIHE BO3pacTa
40 set. Kak rimaBa HallUU S [IOABEPICS pes-
KO KPUTHKE B COLIMIBHBIX CETSIX 3a TO, YTO,
KaK MHOTHe CUYUTAIOT, YCTAHOBJIEH CIUIIKOM
BBICOKUIT BO3PACTHOM 1IeH3. Ha 3To oTBeuaro:
MBI ITOCUMTAIM, YUTO IIOMUMO ITpodeccro-
HaJIBHBIX 3HaHMH HEO0OXOOUM >SKHUTEHCKMI



OIIBIT, KOTOPBIF HapabaThIBAeTCs TOJBKO Ca-
MOM >KM3HBI0. [Io3TOMYy 40 JIeT - 5T0 MHUHU-
MQUIBHBIM BO3paCT ISl KaHAWJATOB B dJle-
HBI ITaplaMeHTa. MaKCHUManbHBIN - 80 JIeT.
1o JOCTHKEHHUIO 3TOT0 BO3PACTa AeryTaT 0bs-
3aH IIOKMHYTh ITapjIaMeHTCKoe Kpecio. Yda-
CTBOBaTh B BBIGOpaX, OBITH ITeper36paHHBIM
MO>KHO CKOJIBKO YTOLHO pa3 - 371eCh OrpaHHde-
HUH HeT.

- Haopb Paygosuu, evl 06va6uau 06 ocHo-
8aHUU KOCMUMecK020 20cydapcmea 6 TTapuske,
wma6-keapmupy pacnono>kuau é Bene. Ilouemy
ece 310 - He 6 Poccuu? IToseumnics AU Ko20a-Au6o
y Hac e cmpaHe omdeAbHOe hpeodcmasumebcmeo
Kocmu4eckozo 2ocydapcmea?

- IapuK - ropofi cBo6oAbI. ABCTPUS — HeU-
TPaJIbHOEe TOCYIAPCTBO, He BXOZsIllee HU B Ka-
KUe BOeHHBbIe U IToJIuTUUecKkue 6710Ku. B BeHe
pacrionoskeHo YipasieHHe OOH 110 BoIIpo-
CaM KOCMHUYECKOTO IIPOCTPAHCTBA. IDTHUM
oTIpefiesisieTcst BbI60Op MecTa Jjisl LieHTPabHO-
ro IIpefCTaBUTENILCTBA ACTapAuM Ha 3eMIle,
[anee, TOCKONIBKY ACrapAus He BUIUT 3eM-
HBIX TOCYIaPCTBEHHBIX I'PAHULL, TOJIBKO KOH-
TUHEHTHI, OYyAyT CO3[aHbl IIpeACTaBUTENb-
CTBa ACTapfuM Ha 3eMHBIX KOHTHHEHTaX.
U 51 He BUKY IIPUUNH, YTOOBI MOCKBa He CTa-
JIa CTonuLer EBpasuu.,
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ABSTRACT | The article considers Moontrap‘and Sat-
trap technologies as new economical technologies to
construct the lunar orbital station (LOS) and the lunar
=-base (LB). They allow for a threefold or fourfald cut
"+ of landing stage expenditures and a tenfold and more
cost reduction for other stages. Within the framework
of the Moontrap technology, the result is achieved by
using the external brake medium, regolith and other
materials, instead of on-board fuel reserves. Whereas
the Sattrap technology is aimed at lunar ‘materials ex-
port and employs cargo:traps, brought to the circum-
lunar orbit: The paper provides the details of both the
L A .« . technologies, calculations foy technical and economic
b ~assessments and describes implertientation options. "
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KAK CO3[IATb TYHHYI) BA3Y
W.OPBUTANIBHYIO CTAHLIUIO
HA 80% D.E_ EBJIE

%#' :
OOO «ABAHTA- KOHcaAmqu» Pocmos-Ha I[ouy, Poccus,
‘mayboro@gmail.com

AHHOTALI,'I/IH I B ctatbe paccMaTpmBatoTCs TEXHONOrUK
Moontrap 1 Sattrap Kak HOBblE SKOHOMHbIE TEXHOA0r UK
C034aHusA OKOI0NYHHOW opbuTanbHoM cTaHuuu (JIOC)
1 IyHHOW 6a3bl (J1IB). OHY MO3BOASOT COKPaATUTL 3aTpaThl
Ha NpuayHeHue B 3-4.pa3a Ha nepBoM 3Tane u B 10 1 60-
Jiee pa3 Ha nocjenyouimx atanax. B.rexHosornn Moontrap -
pesyabTaT LOCTUIrAeTCs 32 CYET UCT0b30BaHMUS PY NPUNY- -
HeHUW BMeCTo 6opToBbIX 3@TacoB TONANBA BHELLUHE TOPMO3= 5
HOVi CPEAbl — perofinta 1 Apyrux MaTepuanos. B TexHonorny ; -
Sattrap -npy NOMOLLY JIOBYLUEK FPY30B; BbiBEAEHHbIX Ha OKO=
NONyHHY10 0pbuTy; peLiaeTcs 3afadya HeLOPOroro sKcHopTar: . . A
JIYHHOFO ChIpbSi. NPUBEAEHbI OMMCaHNA 06ENX TEXHONOTUA,
TeXHMKO-:-)KOHOMMHeC,KI/Ie' pacuetsl I/l,_Ba-leaHTbI peannsaumnu. : B ‘
. ‘ | U W T S e

/ Kmoquble c/oBa:; J1YHHasA 6a3a (ﬂE)‘ﬂyHHaﬂ op6uma/7bHaﬂ VAT it . : .
A cmaHyus (ﬂOC} MsaeKas nocaaKa HCeCKas nocaora A g e ' o
ok neHempamop nepepabomxa-peeosuma; BHe3eMHbIE Pecypcbl, o _

L médicopbumanshblil 6yK(;up, HEDOPOZoii DOCyn K KOEMOCY G - -

o
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AVANTA-CONSULTING OMTUMWU3UPYET
MNAHBI 110 OCBOEHWMID YHbI

DKOHOMUYHAS KOHILEMIIUS OCBOEHUS JIYHBI -
Kyga 6ojee BBIFOJHAS, YeM IIpeAbIAYIIHE, -
[IpefCTaBIeHa BHUMAHUIO CIIEIHMAJIMCTOB KOC-
MHUYECKUX IpennpusaTuil Poccuu. KomIlaHUS
AVANTA-Consulting mpepyiaraer IjaaH coKpalie-
HUS TPAHCIIOPTHBIX PACXOAO0B: II€PBOHAYAIBHO
B 3-4 pa3a, a 3ateM B 10 u 6oee pas [1-3].

COryIacHO HpeIJIOKEHUSIM HAYYHO-UCCIIeNO-
BaTeJbCKOM KOMIIAHHM, BO3BpallleHHe Ha JIyHY
MO3KeT OKa3aThCS U IIPOILIe, U JellleByie, YeM CUH-
TAJIOCh O CUX IIOD, U €ro MOSKHO OCYIIEeCTBUTb
B GIIDKANINMeE TPU-TISAThH JeT. M BCe 3TO IIPHU CO-
KpaLleHUHU Y>Ke HMMeIoIerocs: GruHaHCUPOBAHUS
KOCMHUYECKUX IIPOTPAMM.

HOBBIM IIJIAH OCHOBAH Ha TeXHOJOTUU, KOTOpas
6BLIa HEOLHOKPATHO allpobupoBaHa IIPU AOCTAB-
Ke IPY30B Ha JIyHY, - Ha UCII0JIb30BaHUU CII0C06a
SKeCTKOM, WU YAAPHOM, ITOCafAKU, 10 CUX IIOP OH

(O BapuaHmbl npunyHeHus

24

KECTKAA NOCAOKA
MNEHETPATOPOB B FEPMETI/IL-IHbIVI
KOHTEI/IHEP

1 < 6ycTep (pa3roHHbI U/WUAN Pa3roHHO-NOCAAOYHbIN 610K)

2 - I'IEHETpaTOpr (noneaHblM rpys)

[ 3- KamydeT (B3prBHaﬂ KaBepHa ¢ pacnnaBOM M napoM

u3'BellecTsa rpysa).

4 — KOHTeliHep C TOPMO3HOW CPeoVi Ha OCHOBE PeroanTa,
CHaBXKEHHbI CVICTeMOVI repmeTusaLmu nocne I'IOI'J10LLleHI/Iﬂ

* NeHeTpaTopoB

PETONNT

BA3AJIbT

He 0CO3HABAaJICSI KaK peajbHBIN CII0co6 coKpale-
HUS 3aTparT.

JKecTKag ocazka — 3TO IIOIIaJaHUe Ha JIYHHVIO
II0BEPXHOCTD 6€3 Cpe/ICTB YMEHbIIEHUS CKOPOCTH,
B OTJIMYME OT MSITKOM ITOCAAKU - MIPUIYHEHUS
C UCIIOJIb30BaHHEM TAKUX CPELCTB C LIeJIbI0 COXpa-
HEeHU LeJIOCTHOCTU L0CTaBIsgeMbIX Ipy30B. CyTh
B TOM, UTO OIIpefejieHHas 4acTh IPy30B He II0p-
TUTCS [IPU YOAPHOM IIPDUIYHEHUH, A eCIU UCKIIIO-
YUTh I[IOCAA0YHYIO CTYIIeHb U 3allachl TOILJIMBA,
MO>KHO YBeJIMYUTH MacCy Irpy3oB B 4-6 pa3. CooT-
BETCTBEHHO, LleHa JOCTAaBKYU YMEHBIIUTC.

CerofiHa LOCTaBKa Ha JIYHY 1 KT I'pysa B 10-20 pas
JOPO’Ke, YeM aHIOTMYHOIO I'Py3a Ha OKOJIO3eMHYIO
opbuTy, a BO3BpallleHHe 1 KT I'py3a C JIyHbI 060K eT-
ca moposke B 30-50 pa3. ITOHATHO, YTO COKpallleHHe
3TUX 3aTPaT IIPUBELET K YCKOPEHHIO CTPOUTEICTBA
JYHHOM 6a3bl. IlepemoBble TEXHOJOTHUH, IIPeAJIO-
>keHHBIe AVANTA-Consulting, yCTpaHSIOT 3SKOHOMU-
Jeckue 6apbpephl Ha IIYTH ee CO3OAHUS, IIOCKOJIBKY
CTPOUTEIBCTBO 62351 ¥ OPOUTAILHOM CTAaHLIIY 0001-
JeTCs, COIVIACHO IIaHy, Ha 80 % JelleBe.

MAMKAA
MOCALKA

KECTKA4A NMOCAOKA
MEHETPATOPA
B PEFOJINT




C0COB NEPBbIM: MOONTRAP

Cr1ioco6, moy4YuBIINI HAMeHOBaHUe Moontrap,
IIPUMEeHUM K J0CTaBKe 6O0JbIIeN YacTH I'PY30B
(> 90 %), HeO6XOAUMBIX IJIsI CTPOUTEIBCTBA U €3Ke-
TOJHOTO obecliedyeHUs] NTYHHOM 6a3bl, TaKUX KakK
KOHCTPYKLIMOHHBIE MaTepUaIbl, KOMIIOHEHThI
PaKeTHOr0 TOIJIMBA U XMMUYeCKUe peareHThl IS
rmepepaboTKH JIYHHOTO FPYHTA.

JI07IsI MacChl KOCMHYECKOro amnrapara (KA) Ha rmog-
JieTe K JIyHe riepe[ Ha4aJIOM TOPMOSKEeHM S COCTaBIIsI-
€T OKOJIO 33% OT ero HayaJIbHOM MacChl Ha HU3KOU
0KOJ103eMHOM opbuTe (HOO). Iociie MOCaaKU OIS
I10JIe3HOI0 I'Py3a COCTABJISIET OKOJIO 5% MacCCHI aIlria-
pata Ha HOO. Hampumep, Macca I10JIe3HOro rpysa
KA «JlyHa-17» cocTtaBuIa Bcero 13,5% oT maccel KA
rmepes Ha4yaJIoM TOPMOMKEHHMS, a Macca I10JIe3HOr0
rpysa KA «JIlyHa-21» - 14,7 %.

Jl0J15 TI0JIe3HOI0 IPy3a YMEHBIIIAeTCs 3a cyeT 3alla-
COB TOILIMBA U MacCChl ITOCAJOUYHOM CTyIIeHU, Heob-
XOLUMBIX IS MSITKOM IT0CafikK. BMecTe ¢ TeM 6071b-
1Iasl YacTh IPY30B He HYKOAETCS B JOPOTOCTOSIIEeN
6e3ymapHOM Iocazike. Harpumep, KOHCTPYKLIMOH-
HbIe MaTePHUAJIHI (JIMTKU METAJIIOB) MOT'YT OBITH JI0-
CTaBJIEHBI B PAIOH CTPOUTENBCTBA 6a3BI SKeCTKOM I10-
CaZKoM, IOM0OHOM AOCTaBKe BhIMIIeNA KA «JIyHa-2»
U1 TaKHUX YAAPHBIX 30HO0B, Kak cepusa KA Ranger, KA
Lunar Prospector, SMART-1 u Chandrayaan-1.

I'py3 B dopMe IIeHeTpaTopa — YAAPHOILO IIPOHU-
KampIlero 30HAa, BHEAPSIOIErocs B IPYHT, - CO-
BepIIaeT KeCTKYIO I[I0CaAKY aHAJIOTUYHO JIYHHBIM
YEAPHBIM 30HAAM. TaKHM CIIOCO60M MOTYT JO-
CTaBJISITBCS He TOJIBKO KOHCTPYKILIMOHHBIE MaTe-
PHaIBl, HO U KOMIIOHEHTHl PAKeTHOIO TOIIIMBA,
U DeaKTHBEI /I PA3JIO’KEeHUS PerojIuTa Ha KUCIIO-
DPOZ, MeTaJIabl MU KpeMHUH, TexHoIorusl Moontrap
HCKJII0YaeT B3DBIBHOM Das3jieT BeIllecTBa CIKUTKA
3a c4eT Co34aHUS KamydieTa Ha 3aJaHHOU IIIy-
61He ¥ KOHLIeHTPALMU JOCTABIEHHOI0 MeTajia
B Kamydiete (puc. 1). Vi3BIeKaeTCsS METAI IIpU
IIOMOIIY CTAaHJAPTHOrO O06OPYLOBAHUS JIYHHOU
6a3bl - SKCKABALIMOHHBIX U TPAHCIIOPTHBIX MeXa-
HH3MOB.

CoBpeMeHHbIe IPOEKTHl JIVHHBIX 6a3 IIpeaycMa-
TPUBAIOT BKIIOYEHUE B COCTAB 6a3bI 36 MJIEPOMHBIX
MAaIIHMH JIJIST 3KCKABALIMH I'PYHTA U POBEPOB JIJISI €T0
II€PEBO3KH, a TaKKe IIPUHTEPOB aAJUTUBHOM ITe-
4aTu, WiIK 3D-IpUHTEepOB. I103TOMY H3B/IeYeHUe
MeTaJlla U3-I107, CJIOS PerojIuTa 3HAYUTE/IBHO I1PO-
e U JelneBiie MSITKOM I10CAIKU KaKoro-aubo me-
TQJUTMYECKOT0 U3MEIUS C TAKHUM Ke BecoM. Macca
JaHHBIX MEXaHH3MOB MOXKET COCTABIISITh BCEro 1%
OT IIPOEKTHOM Macchl 6a3pl, UTO He TpebyeT 3Ha-
YUTEIBHBIX PACXOMOB IS UX MOCTaBKU Ha JIYHY
CrrocoboM MSATKOM ITOCAAKM. TakuM o6pasom,
6OJIBINIAS YaCTh KOHCTPYKIIMOHHBIX MaTepPHAaJIOB,
HeO0OXOOUMBIX IJISI IIOCTPOMKYU 6a3bl, MOSKET GBIThH
JIOCTaBJIeHa C 3aTPaTaMU B 3-4 pa3a MEeHBUIUMHU.

AxamemMurk PAH Spuk T'aJliMOB I10 IIOBOAY IIep-
CIIeKTUB aIIUTUBHOM TeXHOJIOTUHU Ha JIyHe KOHCTa-
THUpyeT: «C 3eMJ/IK eCTb CMBICJI Be3TH TOJIBKO TO, YTO
Helle1ecoobpa3Ho [ienaTh Ha JIyHe: 3JIeKTPOHUKY,
6JI0KM yIIpaB/IeHUs. DTO He TaK MHOIO BeCHUT. A BOT
THUTAHOBBIM KOPITYC XOTh Ha 50 TOHH TaM MO3KHO CJie-
JIaTh aBTOMAaTHYeCKHU — CerOAHSA Y HaC eCTh 3D-IIpHUH-
Tepel. Ha JIyHe JOCTaTOYHO IIOCTaBUTh COTHEUYHEIEe
6aTapen, YTOOBI IIONYYUTh HY>KHYIO SHEPIUIO IS
3aI1yCcKa IIPOM3BOLCTBA» [4].

Ha 3Tamne pa3sBepThIBaHHA 6a3bI JOCTAaBKa CHIPhSI
AJist 3D-TIPHHTEPOB € 3eM/IH Ha JIyHy 110 TexX-
HOJIOTHH Moontrap BbIrogHee IPpoOH3BOACTBa
CBHIPBSI K3 PerojinTa HeroCpeaCTBEeHHO Ha JIyHe:

1) IPOM3BOACTBO UTIOMUHUS U3 PETOJINTA TPeby-
eT 20 KBT * 4/Kr, 4TO B 180 pa3 60JIbIIIe SHEPIUU
(398,4 K/I>K/KT), HEOOXOMMMOF [IJIsE PaCIUIABIEHUS
TOTOBOTO JIFOMHHHUSI, U3BJI€YEHHOI0 U3 KaMyd-
JIETOB, IIPOM3BOJICTBO TUTAHA - 30 KBT * 4/KT, YTO
B 275 pas3 6orblire 3HEPTUH (392,8 KIK/KT), He06X0-
VMO JJIsI PACIUIaBI€HUSI TOTOBOIO TUTAHA,

2) aHHYJIUPYIOTCS 3aTPaThl Ha JOCTABKY 060PYA0Ba-
HUS U PeareHTOB, HeOOXOAUMBIX JIJIsI IepepaboTKU
peronurta - riepepabaThiBaroliee 060pyI0BaHMeE 13-
TOTaB/IMBAETCS HEIIOCPeICTBEHHO Ha 6a3e MeTO0M
3D-1r1ieyaTH, BRIIIOYasd HOBbIE 3D-IIPUHTEPHI,

3) 3amace! ymiepoza (1 TBepaodasHbIX COeTUHEeHUH
XJ10pa ¥ $TOpa) A1 XUMUKO-METaJITyPriuYecKHX
PeaKTOPOB ITOCTABISIOTCS IaPaJIIEJIBHO C MeTaJlIa-
MU CII0CO60M KeCTKOM ITOCAAKHU.

JlocTaBKa >KUJAKUX U JIETYYUX BeIlecTB Ha JIyH-
HYI0 623y CII0c060M YIapHOM IIOCAAKU TaKKe BO3-
MOKHa, HO TpebyeT 60jiee CJIOKHOM TEXHOJIOTUU
U UCII0Ib30BaHUS BCIIOMOTATeIbHOI0 060pyLoBa-
HUS - KOJUIeKTOpa I'PY30B, IIPeABAPUTENIBHO [0-
CTaBJIEHHOIO Ha JIyHY.

KOJIJIEKTOPBI (JIOBYILKM) IPY30B — 3TO JIETKHE Tep-
METHUYHBIE 060JIOUKU CO CIELIMAJIBHBIMU ITPHEM-
HBIMH LUTI03aMH IS IIPOITYCKA TPY30B-IIEHETPATO-
POB, 3aIlONTHEHHBIe TOPMO3HOM Cpefo¥ Ha OCHOBe
peronuTa (puc. 1). Macca 3TOro o60pyLOBaHUS CO-
CTaBJIsIeT MeHee 1% OT MacChl KOMIIOHEHTOB PaKeT-
HOT'O TOIIMBA, YTO 06eCIIeYHNBAET AOCTABKY Ha 633y
TOIUIMBA U APYTUX BBICOKOJIETYYHX BELIeCTB MeTO-
JIOM SKECTKOM IT0CAAKHU.

ITo6ouHble 3)PEKTH B3aUMOJEMCTBUS OOCTAB-
JISIeMBIX BEIeCTB UM PEerojauTa, ITPUMEHSIeMOro
B KaueCTBe TOPMO3HOM Cpebl, OyAyT CII0CO6CTBO-
BaTh COKPAILEHUIO CTOMMOCTU CHabsKeHUs Ga3bl
KOHCTPYKIIMOHHBIMH METJUIAMHU, HAIIPUMEDP
SKeJIe30M, a TakKKe BOJIOM U KUCIopomoM. I1pH 1mo-
[JIOIEHUU TPY30B-IIEHETPATOPOB, COMEPSKAIIHX
yIJIepofL, MeTaH, BOLOPOL MU APYrie aKTUBHEIE
BEIeCTBa, B KOJIJIEKTOPEe HAYHYTCSI BOCCTAHOBU-
TeJIbHBIE PEeaKIUU (IIPU COOTBETCTBYIONIEM IIOJ-
BOJIe TEIJIOTHI). Pe3y/lbTaTOM IIOTJIONIEHUS II0P-
LIMH I'PY3a CTAHET 06pa30BaHMeE AOIIOTHUTEIbHBIX
IIPOJIYKTOB.
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Ecnu B KayecTBe TOPMO3HOM Cpefibl IPUMEHSTh
paHee OCTaBJIIEHHBIE BellecTBa (ATIOMUHUM, TH-
TaH, JTUTHH, BOAY), B KOJUIEKTOPaX HaKAIlJIUBAIOT-
Cs1 YUCTHIe BellleCcTBa, He HY>KAAIOIHeCcsd B OYHCTKe
OT IpUMecel 13 perojnuTa. Macca TOpMO3HO! cpe-
JIbl, UCKJTIOYAIOIIAs UCIIapeHHe: aJIOMUHUMH — 8 KT
Ha 1 Kr [IeHeTpaTopa U3 aJIIOMUHUSA; TUTAH - 8 KT
Ha 1 Kr meHeTpaTopa M3 THUTAaHA; JIUTUU - 7,5 KT
Ha 1 KT IeHeTpaTopa U3 JIUTHS, BOASHON jef -
9,5 Kr Ha 1 KT IeHeTpaTopa U3 BOLASHOIO JIbAA.

TakuM 06pa3oM, I 3aXBaTa TUIIUYHOM ITOPLIUU
Maccor B 50 Kr TpebyOTCSI KOJIEKTOPBI C MaCCOM
TOPMO3HO! cpenbl oT 400 mo 500 Kr. ITpu 6BICTPOM
OTBO/JIe TeIlja U3 KOJUIeKTopa Ipy30Bol KA Ha ocHO-
Be Pa3rOHHOro 6y10Kka «JM» (B pasIHYHBIX MOIH-
dukanmsx) 3a 100 060poTOB BOKPYT JIYHBI 33a6POCUT
B TaKOM CIIeLMJIM3UPOBAHHBIN KOJUJIEKTOP TPY3
ob111eri Maccoii 5 T. I1oIy4eHHOro I'Py3a LOCTATOYHO
JUISI 3AII0JIHEHUSI TOPMO3HOM CPefioN AecsiTU MajIbIX
KOJIIEKTOPOB MJIN OAHOr0 607b110ro. O60I0UKU HO-
BBIX KOJUIEKTOPOB JIOCTABIISIIOTCS C 3eMJIM CII0CO60M
MSITKOM ITOCA/IKU, A B IIOC/Ie/YIO1leM U3TOTOBIISIOTCS
MeTOIOM KaMeHHOTO JIUThsSI U3 PeroInTa U/WIU CI10-
Cco60M A JUTHBHOM II€YaTH.

ITo pacuetam PKK «3Heprusa», yaeiabHasi CTOUMOCTb
JOCTaBKH IIOJIE3HOIO IPy3a Ha JIyHY C IIOMOIIBIO
PpasroHHOro 6;oxa ¢ JKP[, tumna «IM» (110 JaHHBIM
2011 roga) coctaBria 52000 mosi/Kr [5]. COOTBeET-
CTBEHHO, OOpaTHBIM IojeT C JIyHBl Ha 3eMJII0 KO-
pabins c skunakeM 6yzeT Joposke B 4-6 pas, TO ecTh
6ymeT MMeTh YAENIbHYI0 CTOMMOCTh 200-300 ThICSY
JOJUI/KLT, YTO 3KOHOMHYECKU IIPeIsITCTBYeT Co-
30AHUI0 0OMTaeMOM JIYHHOM 6a3bl. TeXHOJIOTUS
Moontrap ycTpaHsieT 3TOT 6apbep, Tak Kak B 3 pasa
COKpalllaeT 3aTPaThl Ha IIOCTAaBKU PAKETHOI'O TOIIH-
Ba U obecrieynrBaeT B3JIeTHO-IIOCAZOYHbIEe MOAYIU
PaKeTHBIM TOIUIMBOM IIO0 LieHe 0K0j10 17000 Zom/Kr.

B mepcriekTHBe LieHbl COKPATSTCS ¢ 17000 moi/Kr
10 500 [OJII/KI: TeXHOJIOrKMs Moontrap BeITOLHO CO-
YEeTaeTCsI C TEXHOJIOTHSIMU O6pabOTKU YIJIEPOAOM
M BOZOPOLOM OOOTaIlleHHOTO MAarHUTHOM cerapa-
LIMeH PerojiuTa, B pe3y/bTaTe Yero IIoay4aloTCs Me-
TaJUIBL 151 3D-IIDUHTEPOB U ChIphe IS IIPOM3BO[-
CTBa PaKeTHOIO TOIUIMBA — YIJIEKUCIIBIH a3 U BOAA.
Hampumep, mogadya BOLOPOZA B KOJJIEKTOP C JIYH-
HBIM WIbBMEHHUTOM IIpUu TeMmIiepatype 300 °C Ha 1 KT
BOZOPOA LaeT IIOYTU 28 Kr sKejle3a M 9 KI BOIBL.
TakuM 06pa3oM, BBIXOZ MPOAYKIIMM COCTABJISET
37 Kr', 4YTO 3KBHBAJIEHTHO JOCTaBKe Ipy3a Ha JIyHy
B CpemHeM II0 LieHe 460 moyut/Kr (17 000 moii/37 KT =
460 moy/Kr). 3To B 10-20 pa3 MeHbIIle HbIHEIIHUX
LIeH [OCTaBKU rpy3oB Ha HOO. Ilocnenyroiiasa rnepe-
PaboTKa CHIPhSI B KOMITOHEHTHI TOIIIMBA Y METaJUIH-
YEeCKUH ITOPOIIOK (/MU ITPOBOJIOKY) AJIs1 3D-IIpUH-
TepoOB [aeT JIUIIb He3HAUYUTeJIbHOe YIOpPO’KaHUe.
TakuM 06pa3oM, CHUMAIOTCS HBIHEITHHEe GUHAHCO-
BbIe OrPAaHUYEHUS Ha CO3aHHe 06U Tae MO JIYHHOM
6a3bl. BO3MOXKHBIE OTITYCKHBIE LIEHBI 3TOM ITPOAYK-
LMH - 1000-2000 moJII/KT.

[IpU TaKUX LieHaX Ha KOHCTPYKLIMOHHbIE MaTepHU-
QIR U PaKETHOE TOIUIMBO, KOTOpPhIe 0DOEeCIIeUHBaET
TexHOJOTUs Moontrap, JAyHHAas IIPOMBIIUIEHHAS
6a3a CTaHeT PeHTabeJIbHBIM IIOCTABIIUKOM MaTe-
PHaJIOB [JISI CO3MAHUS PA3/INYHBIX OOBEKTOB Ha reo-
CcTaumMoHapHOM ([CO) U APYTHX OKOJIO3€MHBIX Op-
6uTax (TeKyuiue LeHBl Ha BBIBOZ, 06BeKTOB Ha I'CO
IOXOOAT o 50000 momi/kr). C y4eToM TOrOo, YTO
MUPOBOM DPBHIHOK IYCKOBBIX YCIYT IIO BBRIBOAY KA
Ha OKOJIO3eMHBIE€ OPOUTHI COCTABIISIET OKOJIO 6 MJIP/I
JIOJUI/TOf, & MUPOBOM DBIHOK ITPOM3BOACTBa KA -
16 mupn momn/rof, co3gaHue 6a3bl Ha JIyHe 110 TeX-
HOJIOTMM Moontrap CTaHeT peHTabelbHBEIM IIpe[-
IpUsITHEM Jaske 6e3 ydeTa CIIpoca Ha TOIUIMBO IS
Pa3paboTKU PecypcoB aCTEPOUIOB.

C0COB BTOPOK: SATTRAP

BMecTe ¢ TEM BO3MOKEH BTODPOII ITyTh COKPAIIEH S
3aTpaT Ha 6a3y U OPOUTAIBHYIO CTAHIIHIO,

TexHoyoruss Moontrap sIBJASIeTCS 4acTbio 6ojiee
LI POKOM TEeXHOJIOTUH Sattrap, KOTopasl I103BOJIS-
eT 06ecIieYruTh SKOHOMHYIO JOCTABKY I'PY30B C I10-
BEPXHOCTHU JIYHBI HA OKOJIOJIYHHYIO OPOUTAIBHYIO
CTAHLIMIO U Ha OKOJI03€eMHBIe OPOUTAILHEBIE CTAH-
uuu. Ha OCHOBe TeXHOJIOTMU Sattrap pellaeTcs
33/laya MaJIO3aTPATHOM Iepefayu I'PY30B C HU3-
KOM OKOJIO3€eMHOM OpOHTHl Ha BBICOKOSHEPreTU-
yeckue opbuTh U ['CO, a TakKe C IIOBEPXHOCTU
3eMau Ha HOO. Ha TexXHOJIOTHUIO BBIAAHEI I1aTeH-
ThI. US 8882047 B2 u EP 2390188.

[TOpLIMHU IPY30B I10IAI0TCS B OPOUTATIBHYIO JIOBYIIIKY
CybOpOUTANIBHBIMU pPaKeTaMHU WJIN MeXaHUYeCKU-
MU KaTamnyabTaMu. KoHTeMHep C peroIMTOM MOXKET
BBITIONHATh QYHKIIMIO JIOBYILIKU I'PY30B Ha OKOJIO-
JIYHHOM OpOUTe TaK >Ke YCIIeNIHO, KaK U Ha I10BepX-
HOCTU JIyHBI. PacCMOTpPeHHBIN CII0CO6 Ilepefaydu
ICPy30B C 3eMJIU Ha JIyHY AB/IgeTCS YaCTHBIM CJIy4ya-
@M JIOCTaBKU I'PY30B C 3eMJIU Ha JI06ble OKOI03eM-
Hble CIIyTHUKH, Oy[Ib TO acTepOHbl, BhIBeJIeHHbIE
Ha OKOJIO3eMHYIO OpOMTy, MM MCKYCCTBEHHBIN
CIIyTHUK 3emtu (MC3). TOYHO Tak >Ke ITOPLIUU pas3-
JIMYHBIX BeIl[eCTB MOIYT II04aBaThCs C IIOBEPXHOCTH
JIyHBI U IIepeXBATHIBATHCS KOJIJIEKTOPOM Ha opburTe.

OCHOBHOE OT/IMYME 3[eCh B TOM, YTO H3-32 MaJIOH
MAacCCHI KOJUIEKTOPA OH 6YZEeT UCITBITBIBATH TOPMOSKeE-
HHe IIpYU 3axXBaTe I'PY30B, YTO TPeGYeT OCHAIIEHHUS
€ro MEXKOPOUTAIBHBIM 6YKCHPOM [UISI KOMIIEHCA-
LIMY TI0TEPb CKOPOCTH (puc. 2). YacTh BELIeCTBA, II0-
[JIOIAEMOr0 6YKCHPOM, PACXOLYeTCs Kak pabodee
TeJIO 3JIEKTPOPAKETHHIX JBUTATeer [ KOMIIEH-
CallMM TOPMO3HOTO MMITY/JIbCA IIPH CTOTKHOBEHUU
C TIpy3aMH-IeHeTpaTopaMu. OCTaTOK ob6pasyeT
COBCTBEHHO IIOJNIE3HBIN TIPY3, SKCIIOPTUPOBAHHBIM
C JIYHBI Ha OKOJIOJIYHHYIO CTAHILIMIO,

I1p¥ TOpPMO3HOM MMIIYJIbCe, PAaBHOM 10 KrX1680 M/c,
KOMITEHCUDYIOIINUI HMIIYJIEC MOXKET OBITh PaBeH
1 kr X 16800 m/c. OCTATOK rpy3a — 9 Kr. ITO gaeT



(0NN /1y/1iHbi0 Op6UMasbHBIT NPOMBILAEHHBIT KOMNJIEKC

1. JIyHHbI KOM6aliH — poBep, OCHALLEHHbI KaTa-
I'Iy}'leOI7I ANA METaHUA KOHLEHTPaTa UWibMEHUTa,
ycTpoicTBaMum anisi cbopa perosuTta, ero MarHuT-
HOI cenapauumn 1 rpaHyanpoBaHus.

O6nayHasa JIoC .

2. MOTOK rpaHyIMPOBaHHOIO PEro/IUTa B TOUKY
BCTPEUU C OpbuTaIbHBIM KOIIEKTOPOM PeromTa.

3. OpbuTanbHbI KONNEKTOP perosinTa.

4. ABTOHOMHbIN ¥MMUKO-TEXHONOMMYECKNI MOAY b
LN nepepaboTKn perosinTa 1 OCyLLECTBIEHNS .
aAAUTVBHO NEYaT! N3 METAN/IOB W KEPAMMKM.

5. ABTOHOMHbIV TEXHONOrMYecKnin Mmogynb OKA-T

v ANS USrOTOBNIEHMSA (OTOINEKTPUUECKIX NPEOBPa-.
Op6uTanbHbIi KOM- 30BaTeNei U T.N. S

+Mniekc No Npou3BoOACTBY
_TOMAUBA U3 perosivTa
LOCTaBNsAETCA K MEecTy
HasHaueHus npw 3aTpa- 7. NunoTtypyemas nyHHas opbutanbHas cTaHLus

. Tax B4 pasa MeHbLUVX, (10C).

"YyeM JoCcTaBKa Takoro 8. MpoayKums JIOC — Tenno3alumTHbIN aspoanHa-
e KOMINeKca Ha JIyHy MWYECKMNI 3KPaH ANS CnaceHus BTOPbIX CTyNeHen

PH.

9. JlyHHas 6a3a (JI6) obpa3oBaHHas 3eMIepoit-
: HbIMW annapaTamu, MoaynsMm1 NepepaboTku
g ) JlyHHas 6a3a peronvTa, XxpaHuauLLaMm Tonavea, B31eTHO-Moca- -
\ e [OYHBIMU MOAYNSAMU.

6. OpbuTanbHoe Aeno pakeTHOro TonavBa 1 3a-
NPaBJISiEMbI PAKETHbIA MOAY/b.

7O  TexHos02us NoHO20 cnaceHus PH 8715 NnOBMOPHO20 UCNOIb30BaHUS

1. JlyHHas opbuTtanbHas
cTaHums (J1OC) c aBTOHOM-
HbIM MOAYNEM-KOIIEKTOPOM
peronvTa, MOAYNSIMU aaANTUB-
HOW NeyaTn NyHHbIM CbipbeM

N XMMUKO-TEXHOOrNYECKUMM
MOAYyNAMU NPON3BOACTBA TOMN-
NMBa 13 peroauta.

CTblKOBKa Tensosa-
LLMTHOIO 3KpaHa u
BTOpOM cTyneHn PH
(pakeTbl HocuTENs)

TopMokeHne
B aTMocd)epe 2. TennosawnTHble SKpPaHbI

(abnsiuMoHHOrO AencTBUS),
M3rOTOBNIEHHbIE U3 peroinTa
N5 BTOPbIX (Op6UTaNbHbIX)
cTyneHen PH.

3. Bropas ctyneHb PH.

4. lMepsas cTyneHb PH.
Cbpoc =

TenA03almUTHOro | \ 5. MexayHapozHas KocMuye-

\ cKasi ctaHums (MKC) — mecTo
3KpaHa
MﬂrKaFl nocaska P MOHTaa Tenn03aLmMTHOro
nepBon CTyneHn .

3KpaHa Ha Bo3BpalLaeMyto
PaKETHYIO CTYMEHb.

MsArkaa nocagka
l BTOpOM CTyneHn PH

lz
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BO3MO>KHOCTb HCIIONIb30BaTh KOMIIOHEHTHI Peroyiu-
Ta B KauecTBe paboyero Tena (PT) 371eKTPOPAKETHOIO
neuratessi (OP/T). Harmpumep, CyMMapHOe cofiepka-
HUe MarHus U KaJIbLiKg B peroaute 12,5-16,5 %, 410
I103BOJISeT HCIIONb30BaTh UX B KauecTBe PT Hapany
C IPYTUMH KOMIIOHeHTaMM. B PKK «3Heprus» Mc-
IIBITBIBAJICSL 31€KTPOPAKETHBIM ABUTATENb C JIUTHe-
BBIM pab0odyMM TeJIOM MOILIHOCTEIO 500 KBT, Ha KOTO-
POM 6BLIM [1OSTy4YeHBI BIIOIIHE Y/I0BIeTBOPHUTE/IbHbBIE
XapaKTepUCTHUKU [6]. 3aMeHa JIMTUS Ha MarHum
(comepskaHue B peronute 4,6-5,8 %) WJIN KaJIbLIUI
(7,9-10,7 %), mobpIBaeMble Ha JIYHHOH 6a3e, He IIPU-
BefleT K 3aMEeTHOMY YXYAIIeHUIO TATOBBIX U 3Hep-
reTHYeCKHUX XapPaKTEePUCTUK, TaK KaK IIOTeHLIMAJIBI
MOHM3ALIUHU 3TUX METaJJIOB OIU3KHU.

MOTYT IPHUMEHSTHCS 6YKCHUPBI KaK C POTOIIEKTPU-
YeCKUMHU IIpeo6pa3oBaTeIsIMHU, Tak U C SAepHBIMHU
MCTOYHUKAMUY 3HEPTHU.

JUIST WCIIONb30BAHMUSI CONMTHEYHOM SHEPrHM IIOf-
XOOST TOHKOIUIEHOYHEBIE COJMHEYHBle GaTapeu
C LIeHTPO6esKHOM cTabunnsanueri. Ha 6opty TIK
«IIporpecc» IIPOBEMEHBI TIEPBBIE YCIIEIIHBIE 3KCITE-
PUMEHTHL C BBICOK03bGEKTUBHBIMU OeCKapKaCHBI-
MM LIeHTPOOEKHBIMH COJTHEYHBIMU OaTapesMU
C YOEIbHOM MOIITHOCTHIO [0 2,5 KBT/KT [7]. Takue
6aTaper MMeEIOT HH3KYI0 CTOMMOCTh M MacCy M3-3a
OTCYTCTBHUS KapKaca, BBICOKYIO IUIOTHOCTh YKIAAKU
U BO3MOSKHOCTD [IePEOPHUEHTAIIMH HA THPOCKOIIHYe-
CKOM IIpUHLHIIE 63 3aTpaT paboyero Tesna.

JUIST UCIIONBb30BAHUS SIIEPHOM 3HEPIrUU IOAXO-
JSIT PeakTOPhl M3 COBETCKOTO KOCMHUUYECKOTO Ha-
cnenuss - «3np6pyc-400/200». BrripabaTriBaemas
MOIIIHOCTh B GOpCHUpPOBaHHOM pexkuMe 400 KBT,
B HOMHMHaJIBHOM pexuMe 200 KBT. Bpemsa pa-
60TEL: 10 ITONIYyrofia B POPCUPOBAHHOM peXXKUMe;
10 20 j1eT B HOMHWHAJIIBHOM peskuMe, I[ToiHas Mac-
ca: 7000 Kkr. TerioBasg MOIIHOCTb PeaKTopa B HO-
MHHAJIBHOM peskuMe ~ 2 MBT [8]. 3ToT 60HYC MO-
SKeT BBITOJJHO HCII0JIB30BaThCS [JIs IIepepaboTKuU
PeroiuTa U CO3aHUs JIUTHIX KaMeHHBIX KOPIIY-
COB ITPOMBILIIJIEHHBIX 6JI0KOB OPOUTANILHOM CTaH-
uu,. VCIIONb30BaHUE JIUTHUSL B KaueCTBe TeIlIO-
HOCUTeNISI MeX7Ay peakTopoM U 3D-IIPUHTEPOM
CHUMaeT IIPo6jeMbl C PafHUALMOHHBIM 06/Iyde-
HUEM CBIDBS,

Ha Op6HUTaJIBHYIO CTAHI[MIO BBITOJHO IIepena-
BaTh HE FOTOBYIO IIPOAYKLIUIO, IIOJYUEHHYIO B pe-
3yJIbTaTe epepaboTKU PErojuTa, a CAM PErojIuT.
B 3TOM BapHaHTe O06eCIIeYHMBaAeTCS 3SKOHOMHUS
Ha OOCTaBKYy XUMHKO-METAJIYPrUUYeCKUX MOIY-
JIeH Ha IOBEPXHOCTD JIYHBI. 3aIyCK IIPOMBIIIIEH-
HBIX MOAYJIEH CTAHILIMY C 3eMJIM Ha OKOJIOTYHHYIO
opbuTy B 3-4 pasa [elleBjie OOCTaBKU MOIYJIeH
Ha IIOBEPXHOCTH JIYHBI. TaKUM 06pa3oM, JIYHHBIH
OPOUTAIBHBIN KOJIEKTOP (JIOBYILKA TPY30B U 6YK-
CHUD) pelIaeT IpobieMy MayIo3aTPATHOTO CO3AAHUS
[IPOMBIIIIEHHOI0 KOMIIJIEKCA.

B HacTosIee BpeMsl OPOHUTAIBHAS CTAaHLUS Je-
ILIIEeBJIE JIYHHOM 6a3bI, HO a6COMIOTHO 6ecrione3Ha 6e3
IIPOM3BOZCTBA PAKETHOIO TOIUIMBA M KOHCTPYKLIM-
OHHBIX MaTepHaJIOB U3 JIYyHHBIX PeCcypcoB. A JIyH-
Hasg 6a3a pellaeT 33a/ayy IIPOM3BOACTBA TOIUIMBA,
HO HKMeeT Ha4YaIbHble 3aTPAThl IIPEBHIIIAOLINE
6I0>KeTHble JIMMUTBEI. OpPOUTANBHBIN KOJUIEKTOD
peronuTa CHUMaeT IIpobneMy. Ha ITOBEPXHOCTb
JIyHBI HEO6XOOMMO AOCTaBUTh TOJIBKO 060pyHOBa-
HUe 10 c60py PerosIuTa, BO3MOKHO, TaKkKe 060pyLo-
BaHMe [10 MATHUTHOM CeIlapaliiy PerojitTa B LIeJIIX
BBIJIeJIeHUSI WIbMeHHTa, 0060pyLoBaHUe II0 TPaHy-
JILPOBAHMUIO 060TAIlleHHOIO PErojIuTa U YCTAHOBKY
JJISI CO3IaHUSI IePHOAUYeCKHX [T0TOKOB YacTHI] pe-
TOJIUTA, METaeMBIX C TYHHOM [TIOBEPXHOCTU Ha BBICO-
Ty OPOUTEI KOJJIEKTOPA B MOMEHTEL ero IIPOojIeTa Ha/l
6a30%1. Bce mpoyee Haubosiee MacCUBHOe 060pYL0Ba-
HUe pa3MellaeTcs Ha opbuTe Bo3jie 06UTaeMOL JTyH-
HOM CTaHIIMHU — BADUAHT «CTAHLIUSI-061aK0» (puc. 2).

[IpOM3BOLACTBO PAaKeTHOIO TOIUIMBA Ha Op6HTe
M3 060raleHHOI0 PerojuTa IIpollle B SHepreTude-
CKOM acriekTe — GparMeHThl PerojivTa, IIOCTYIIAlo-
1L¥ie B JIOBYIIKY Ha CKOPOCTH 1680 M/C, UCIIBITBIBAIOT
TOPMO3HOM HarpeB (1,4 MIIK/KT). A IIpU TepMHUde-
CKOM BO3[IeFICTBU U UIBMEHUT pa3jiaraeTcs Ha sKkejle-
30 M KHCJIOPO/,.

LleHa [OCTaBKM Ipy3a B OPOUTAIBHBIN KOJUIEK-
TOP (JIOBYIIKY U 6YKCHUD) B OCHOBHOM OIIPeNeIsSIeTCsI
aMOpTH3aLMel 060PYLOBAHUS B pacueTe Ha eAUHU-
Ly Tpy3a. PacyeT LeHbl IIPOU3BOJUTCS I10 IIPUOITH-
>KeHHOM dopMyie:

_ (ua + HI/I) ’ MK + u:—mvx W:-mv Y
TxM,

rhe I, - LleHa 3KCII0PTa MIIM L,O0CTaBKU TPy3a Ha Op-
OUTAIBHBIN KOJIJIEKTOD, L, - YA. CTOMMOCTb J0-
CTaBKU 060PYyLOBaHUS C 3eMyik Ha opbuty UCII,
I, - yZ. CTOMMOCTb M3TOTOBJIEHUS 060PYIOBAHHUS,
M, - Macca KOHCTPYKIHH KONIeKTopa, I, - ya.
CTOUMOCTb  SHEPrOJBUIrATENbHOM  YCTAHOBKHU,
W,y — MOLIHOCTh 3HEProABUTaTeIbHON YCTAHOB-
kU, T - pabouuii pecypc 060pyfoBaHus, M, - Macca
IrPy30B mocTaBieHHOro Ha MICJI B TeyeHMe roja.

LleHa IOCTaBKU IPy3a Ha OPOUTAIBHBIN KOJIJIEK-
Top 113 6yzmeT paBHa 390 [OJUI/KT IIPU CIeLyIOUINX
YCJIOBUSX: 1]eHa JIOCTaBKU 060PYLOBAHUS Ha OKO-
JIONMYHHYIO OpOUTY I, paBHa 35000 IOJLI/KT; 1leHa
M3TOTOBJI€HMS KOHCTPYKLMM Kojiekropa II, -
15000 momi/Kr; Macca Kojuiekropa MK - 2000 Kr;
Ham, -50000 monn/KBT, Wam, - 43,5 kBT (CTOLMOCTH
SHEeProBUTATENbHON YCTAHOBKU O, X Wyy =
2,172 MmuH momn.); pabodun pecypc Kouiekropa T -
3 rofa; Macca 3KCIIOPTUPOBAHHOIO I'Py3a B Teye-
Hue 1 roma - 87300 kr (4850 060pOTOB/TO, X 2 3aXBa-
Ta/060pOT IMOPLMU I'py3a B 10 KI 32 BHIUETOM 1 KT
B KauecTBe PT 3P][).

o,



[10TOKY ChIPBS C JIYHBI Ha CTAHITHUIO PELIA0T TAKXKe
Ipo6JIeMy 3aIIUTEI SKUIIAKA OT PAAUALIMU Ha Op-
6uTe. M3 perosinTa U IIPOJLyKTOB ero repepaboTku
MOXKHO CO3JATh 3aLHTHBIE AHTHUPALUALIMOHHEIE
SKpaHBl. 3aChIIaTh SKUJIble 6JI0KHU TPeXMEeTPOBBIM
CJIOEM PErojIuTa Terepb MOSKHO HeIl0CPeCTBEHHO
Ha opbure.

BasKHBIM HaIlpaBlieHHeM paboThl CTAHLIUU CTa-
HeT IIPOU3BOJACTBO U3 PErojUTa OLHOPA30BBIX Te-
IUIO3AIIUTHBIX TOPMO3HBIX SKPAHOB [JJIsl CIIyCKae-
MBIX aIllIapaToOB PA3rOHHEBIX 6/I0KOB. B HacTosIIee
BPeMsI CJIOSKHO 06ecIieqTh MHOTOPa30BOe HCII0Jb-
30BaHUe IIOUIeSHUX CTyIIeHeH paKeT-HOCUTeNlel
(PH). Hegoporue TeIUIO3AIIUTHBIE 060JI0YKH, [I0-
CTaB/lIsseMble C OKOJIOJIYHHOM CTaHLMU Ha HOO,
obecrievyaTr BO3BpaIlleHUs ITOCUIEOHHUX (OpOUTAJIb-
HBIX) CTyIleHell PH U UX IIOBTOPHOE HCIIOJIh30Ba-
Hue (puc. 3). Takum o6pa3om, PH CTaHYT IIOIHO-
CTBI0O MHOI'OPA30BBIMH.

[1epCIeKTUBHBIM KOMMEPUYECKHUM HaIIpaBJIeHU-
€M MOMKEeT CTaTh IIPOBeJleHHe B3PBIBHBIX dKCKaBa-
LIMOHHBIX PAab0T HAa 3eMiie 32 CYET KMHETHYECKOHN
SHEPrruHY IMeHEeTPATOPOB — YAAPHHKOB M3 JIYHHOI'O
MmarepHana.

J[lo OATIMCAHUS OOTOBOPOB O 3aIlpeleHUU HC-
IBITAaHUM sAepHOro opyskus CIIA IIaHUPOBAIU
UCIIONIB30BATh SIIepHBIe 3apsiibl B TOPHOM [ielle,
co3maHuM OyxXT-KOBIIEM Ha MOPCKOM IIobepe-
SKbe, CTPOUTENbCTBE KAHAIOB U TOMY I10JI06HOrO
1o mporpaMme Plowshare («I[I1yr»). AHQJIOTUYHBIE
IIPOeKThl OBUIM CO3[AaHBI U peann3oBaHbl B CCCP
[9]. Hapsiay C TPaBOBBIM OTPAaHUYEHUEM HKCITIONb-
30BaHUSI MUDPHBIX SII€PHBIX B3DBIBOB U HEraTUB-
HBIX 3KOJIOTMYeCKUX IIOCIeICTBUIN UX IIPHUMeHe-
HUe OTPAaHUYeHO U36bITOUHOM MOIITHOCTBIO,

B 5TOM acriekTe I1eHeTpPAaTOPHI M3 JIYHHOI'O MaTe-
puasa, HUCIONB3YIOIIHMEe YUCTYI0 KHUHETHUYEeCKYIO
SHEPTHIO (0K0JIO 50 M/I>K/KT), IIPU HEBBICOKOM TPO-
THJIOBOM 3KBUBaJIeHTe IopsiaKa 1000 T, MOTIU 65l
30dPeKTHBHO UCIIONB30BATHCSI B TODHOM Jejle,
CTPOUTENIBCTBE KaHAJIOB, MCKYCCTBEHHBIX BOLO-
XPaHUJIHUIL U MOPCKUX IIOPTOB.

KOHEYHAA LLEND SATTRAP —
BbIr0/IHbIN KOCMOC

ClIenyoIIUM 3TallOM Pa3BUTUS TEXHOJOTUU
Sattrap cTaHeT IIPOM3BOACTBO Ha OKOJIOIYHHOM Op-
61Te HOBBIX OPOUTAIBHBIX JIOBYIIIEK I'PY30B U Me-
SKOPOUTAIBPHBIX OyYKCHUPOB. YacTh 3TUX CUCTEM
6yZeT IepeBOOUTHECS C OKOJIOJIYHHOM OPOUTHL Ha
OKO0JIO3eMHBIe OPOUTEL, YTO JlellleBjIe KX 3aIlycKa C
3eminu. Ha mepBoM 3Tarle HUCIIOIb3YIOTCSI TUIIOBBIE
JIyHHBle OpOUTaNIbHBIe JTOBYIIKU. [Ipu AHaria3oHe

XapaKTePHBIX AJ1s JIVHBI CKOPOCTEH IIepexBaTa Irpy-
3a B 1500-2000 M/c opbUTANIBHBIE JIOBYIIKU I'PY30B
3pdeKkTHUBHBL OJIs1 IIepefadyu Ipy30B, HaIIpUMep
KOMIIOHEHTOB TOIUIMBa, OT MC3, HaXOOAILIUXCS
Ha HOO, Ha MC3, HaxofALIecsa Ha BBICOKO3Hepre-
TUYeCKUX OpOUTax.

B KauyecTBe IIpuMepa pPACCMOTPUM CHCTEMY
u3 aByx UC3: nmepBriii YC3 pacronoxkeH Ha HOO,
BTOpOoM KMC3, HpeACTaBISIONIHNE CO60M KOJIIEK-
TOp I'PY30B (JIOBYIIKY C 6YKCHMPOM), PaCIIOJI0XKEH
Ha BBICOKO JUIUIITUYHOM opbure (puc. 4). Op6UTHI
CHUHXDOHU3UPOBAHKL. [Js1 yLo6CTBA paccMoTpe-
HUS IPUMeM, 4YTO [IepPHOJ 06palleH s KOIJIeKTO-
Ppa paBeH 6 yacam, a nepuon HMC3, mmepenarmliero
Irpysel, paBeH 1,5 yaca. Bricorta HOO B JaHHOM
crydae - 282,5 kM. ITapaMeTphl OpOUTEL KOJIJIEKTO-
pa - mepurei Ha BeICOTe 282,5 KM U ariorei Ha BbI-
coTe 20 504,2 kM. BcTpeua Ko/IJIeKTopa C IIepena-
FOIIIMM I'PY3bl HU3KOOPO6UTAIbHEIM MC3 B IIepuree
IIPOUCXONUT KasKAble 6 4AacOB C OTHOCHUTEIbHON
CKOPOCTHIO 2060 M/c.

B KauecTtBe rpy3omnepepampiero KMC3 MOXKeT
KCIIOJIb30BAThCSI TPY30BOM 6JI0K, BBIBEAEHHBIN
Ha II0JIYyTOPAa4yacoBYI0 OPOUTY TPaLHULIMOHHON
paKkeTOM KOCMHYECKOro Ha3HadeHUs. Ero rpys -
CBIpbe [JIs IIOJIy4eHHSI KOMIIOHEHTOB PaKeTHO-
ro TOIUIMBA W/UAH CBIPBE IS KOCMHYECKOTO
3D-npuHTepa, HallpuMep B BHJe JIEHTH, HaMO-
TAaHHOM Ha 606HMHY.

I'pys mepefaeTcss Ha KOJJIEKTOP CJIeAYIOLIUM CIIO-
coboM: JIeHTa BBITATHBAETCA M3 O/I0Ka U gajee,
I10[, IeMICTBUEM CUJI TPEHUS C OCTATOYHBIM BO3MY-
XOM B OKDPY>KalollleM I[IPOCTPAHCTBe, PACIIPABIIseT-
cs B BUJe 1uterida, TSHyIerocs 3a 6jiokom. Macca
JIeHTHI - 10 Kr. B mepuree opoUTAIIBHBIN KOJIJIEK-
TOp, HOBUTASICh II0 TPAaeKTOPHH, COBIAHAIOIIEH
C TPAeKTOPHEH ABUKEHUS JIEHTHI, JOTOHSET JIeH-
Ty U IIOIJIOIIAeT ee C OTHOCUTENIbHOM CKOPOCTHIO
oKkos10 2000 Mm/c. BpeMms mornoieHus - 10 c. Cuia
TOPMOXKEHUSI, AeMCTBYIOU[Asl Ha KOJUIEKTOD IpU
IIOTJIOILIeH U U JIeHTHI - 2000 H. 3a cyeT MHOTOKpaT-
HBIX BCTpeY o06Iasi Macca IlepefjaBaeMoro rpysa
cocTtaBisieT 14 600 kr 3a rog uau 1200 Kr 3a Mecs1,.
KoMiieHcanysg a3pogHHAMUYeCKOrO0 COIIPOTUBIIe-
HUS OBUTATENISIMU KOPPEKLIUU IIOTpebyeT pacxXof,
0K0J10 100 Kr TOIUIMBa XUMHUYeckux JKP/I 3a rof, 06-
pallleHHs IPY30BOro 6710Ka 110 HU3KOM OpOUTe UIU
8 Kr 32 Mec41].

TOPMO3HOM MMIIY/IbC JIOBYIIKWM KOMIIEHCUPY-
eTcss paboToM COJMHEUHOIO TeIJIOBOIO PaKeTHO-
ro peuratens (CTP[), HCIIOIB3YIOIIETO0 BOLOPOZ,
B KauecTBe PT. Bnuskum no mnapamerpam CTP/
pazpaboraH OIVII «VMccinemoBaTeNbCKUM LIEHTP
uMeHU M. B. Kenppiia» [11;12]. CTP[, 3amiuineH
rmateHTamu PO Ne 2126493, Ne 2145639, Ne 2150054,
Ne 2176767, Ne 2197630.
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Mepenaua B nepu- CTbIKOBKa B nepuree MNpoaonxeHne yCKopeHus pasroH-
ree NOpLMM Belle- PA3roHHOrO 610Ka ¢ Horo 6J10Ka 3a CYeT HOBOV NMopLUUK

CTBa OT rpyaoBoro TOMJIMBHbLIM AENO ANA TOon/AuBa
610Ka B I0BYLUKy ~ AO3aNPaBKu :
rpysos

HUMeromyecss B Poccuu pa3paboTKU 3TOTO [BU-
ratenss obecredUBAIOT CKOPOCTh HUCTeueHUs PT
o 8000 M/c. brmaromaps MOAEPHH3ALUU YOelb-
HBIM HUMIIYJIbC OBUTATENIS MOMKET OBITh IIOAHST
1o 9000 m/c. Takum obpa3om, 3a cueT 60Jiee BBICO-
KOr0 MMIIYJIbCA, OAIOLILEro IIOYTH ABYKPATHOE CO-
KpallleHUe pacxona PT, yBeJIMUYUTCSI Macca rpysa,
KOTOPBIM IIePeHOCUTCS Ha BBICOKO3HEepreTHuuecKue
OpOUTHL - IIepexofHble Ha IIYTU K IeocTallMoHap-
HBIM U JIYHHBIM CTaHILIUSIM.

CTOMMOCTS Ilepeflauyy KOMIIOHEHTOB PaKeTHOTO
TOILIMBA I10 3TOM TEeXHOJIOTUU COCTABUT OKOJO
2000 pmomni/Kr. PacyeThl IPOU3BOAATCA 10 GOD-
myie (1).

IleHa LOCTaBKU IPy3a Ha OPOUTAIBHBIN KOJIJIEK-
Top LI, 6ymeT paBHa 2230 JOJUI/KT DU CIeAYOIIHX
YCIIOBUSX: LIeHa JOCTABKU 060PYLOBAHUS Ha OKO-
JIO3eMHYIO0 OpOUTY I, paBHa 5000 JOJLI/KT; LieHa
M3TOTOBJI€HMS KOHCTPYKLMM Kojutekropa II, -
15000 moyi/Kr; mMacca Kojjiekropa M, - 2000 xr;
I,,, - 50000 pomr/kBt, W, - 440 KBT (npu
KII[J paBHOM 0,8 U yOeJIbHOM HMMIIYJIbCE paB-
HoM 8000 Mm/c); pabouyuy pecypc KOJIJIEKTOpA

1. Tpy3oBoi1 610K C 3a-
nacom Tonavea Ha HOO

2. leno Tonaunea u

KOJIIEKTOP KOMMOHEHTOB
pakeTHOro TonauBea: 1o-
BYLLKa u 6ykcup ¢ CTPA

3. PasroHHbIN 610K,
CTbIKYOLLMIACS C Aeno
Tonauea

T - 5 j1eT; Macca 3KCIIOPTUPOBAHHOIO IPy3a B Te-
yeHHe 1 rozma - 113880 kr (1460 o6opoToB/rof X 1 3a-
XBaT/060pOT IOPLMU Ipy3a B 10 Kr 332 BBHIUETOM
2,2 kT B KauectBe PT CTP[).

IleHa BriBoga KA ¢ HOO Ha B30 TpagUILIMOHHBIMHU
PaKeTHO-KOCMHNYeCKUMU TeXHOIOTUSIMU COCTABIISIET
15-30 TBICSY AonnapoB. TakuM 06pa3oM, IDYy30BbIe
KA, HampasnsgeMble K JIyHe, BMECTO CKOPOCTU OKO-
710 3000 M/Cc HabUPaIOT MEHBIIYIO0 CKOPOCTh, PABHYIO
1500-2000 M/c, YTO OAAeT yBeIUUeHHUe I10JIe3HOM Ha-
TPY3KH B HECKOJIBKO pa3, 3aTeM CTBIKYIOTCS B II€pH-
ree C KOJIJIEKTOPOM, BBIIIOMHSIIOIIUM QYHKIIHIO 3a-
IIPaBOYHOM CTAHIIU U, 3aIIPABIISIIOT TOIIMBHEIE 6aKK
U IIPOAOJIKAIOT IToJIeT K JIyHe K Ha I'CO. 1leHa ToII-
nuBa B 5TUX O3C Ha B5O mpeBhIIIaeT LIeHYy BbIBOOA
Ha HOO Bcero Ha 2230 IOJUI/KT.

Ha 3aBepIaroiieM 3Tarle 3a C4eT HU3KOM CTOMMO-
CTH PerojivTa U JIYHHBIX KOHCTPYKLIMOHHBIX MaTe-
puanoB Ha HOO co3[ar0TCsl KOIJIEKTOPHL [JIs YIaB-
JIUBAaHUS TPY30B MHOTOPA30BBIX CYyOOPOUTAIBHBIX
paket-HocuTene (MCPH) c OTHOCHUTENIBHON CKOPO-
CTBIO 10 7800 M/c.



LleHa IOCTaBKY COKpaIaeTcs g0 20-50 mosi/Kr. Ha aTon
CTa[{UU ITPe0/I0IeBAETCS LIeHOBOM 6aphkep, IIPEIIsITCTBYIO-
LMY IPeBPallleHHI0 KOCMOHABTHUKY B peHTabe/IbHOe Ha-
[IpaBjleHMe ITPOMBIIIIEHHON [AesiTeIbHOCTU. MacuiTa-
61pOBaHMEe TEeXHOJOTMU Sattrap MOHMKAeT CTOMMOCTh

TeXHHKO-95KOHOMHYeCcKHe nmapamerpsl MCPH:

¢ CTOUMOCTS - 1,5-2 MJIH OOJI.

* MesKkIoneTHoe 0bcimy>kuBaHue - 2000 0.

* Pecypc 1 - 110 200 11o1eToB (7o 3,5 4. paboTsl JKPL).

« Pecypc 2 - 10 6000 romeTtos (1o 100 4. pa6oTsl XKP]I).

« [Tonme3HBIM I'Py3 - 50-100 KT.

* LleHa JOCTaBKU - 95-240 mos1/Kr (pecypc 1) Ioc CTOU-

MOCTD TOITJIMBA.

« LleHa JOCTaBKHU - 23-47 foJU1/Kr (pecypc 2) IUTIOC CTOU-

MOCTD TOITJIMBA.

JIOCTyTIa K KOCMOCY J0 1 IOJUT/KT,

Jiutepatypa I_J

1. Maitbopoga A. 0. JlyHHas 1 MHOMIaHeT-
Hasi 6a3a — HOBble BO3MOMXKHOCTM CO3AaHUs

1 3KcnnyaTaumun. // AKTyanbHble Npobaemsl
POCCUIACKOM KOCMOHaBTUKN: Tpyabl XXXVII
aKaAEMMNYECKUX YTEHUIA MO KOCMOHABTUKE.
MockBa, siHBapb-deBpanb 2013 1. / Mo,
obuieii pegakumeit A. K. MeaBesneBoii.— M.:
Komuccust PAH no paspaboTke HayuHOro
Hacneans NMMOHepoOB OCBOEHUSI KOCMUYECKOTO
npoctpaHcTtea. 2013. C. 293-296.

2. Manbopopaa A. How to build a Moon

base cheaply // ROOM No. 1. 12. 04. 2017.
C. 70-73.

3. YBapos B.B. 5 mapTa B TouKe KuneHus
AreHTCTBa CTpPATErMUECKUX MHULMATUB
COCTOAIOCh OYepesHoe 3acesaHve Cneiic-
HeT. // ypHan «Kpbuibsi POAVHbI» B CO-
LmanbHbIx cetax. 7 mapta 2018 r. Hauuo-
HaNbHO-aBMaLMOHHbI nopTan KR-media.
http://kr-media.ru/news/kosmos/5-marta-
v-tochke-kipeniya-agentstva-
strategicheskikh-initsiativ-sostoyalos-
ocherednoe-zasedanie-spey /(faTta
obpalueHus 10.03.2018).

4. BaH YebepKo. AkageMuK ManMMoB:
«Hy*HO HanaxunBaTb NPOU3BOACTBO

Ha JlyHe». / N3BecTus iz. ru. 29 Hosbps
2016.

5. JlyHa — war K TexHonornam ocsoexuns Con-
HeuyHol cuctembl // Mo HaydyHOW pedakumen
B.M. Jleroctaesa v B.A. Jlonotbl.— M.: PKK
«3Heprua». 2011. C. 528.

6. Arees B.T1., OcTpoBckuii B.T. MarHutonnas-
MOAVHaMUYeCKuiA aBuraTesb 60NbLLION MOLLHO-
CTW HEMpepbIBHOIO AENCTBUS Ha nTun // N3B.
PAH. 3HepreTuka. 2007. N¢ 3. C. 82-95.

7. Mocne aatbl HEO6PATUMOCTU HAUTO He OCTa-
HOBUT mobanbHoe notennexHve / Kommep-
caHT.ru Hayka 21.04.2015. https://www.
kommersant.ru/doc/2718294 ([aTa obpalue-
Hus 10.03.2018).

8. flpepHble aHepreTUYecKne yCTaHOBKU

LS KOCMUYECKUX annapaToB BbICOKOOP-

buTtanbHoro 6asnpoBaHusi/basa AaHHbIX
«®epnepanbHOro MHGOPMaLMOHHOr0 GOH-
[ia 0TEeYEeCTBEHHBIX U MHOCTPaHHBIX KaTa-
JIOrOB Ha MPOMbILLIEHHYO NMPOAYKLMIO.
2005 rog. http://xn —-80aajzhcnfck0a.xn —
p1ai/PublicDocuments/0520627.pdf (data
obpauleHns 10.03.2018).

9. AnekcaHgap pekK. B3opBaTb N0O-MUPHO-
My: Mbl N0 B3pbIBaM — Brepeau niaHeTbl
Bcei/«MonynsapHas MexaHnka» Ne 12, le-
Kabpb 2006. https://www.popmech.ru/made-
in-russia/5908-vzorvat-po-mirnomu-my-
po-vzryvam-vperedi-planety-vsey/([Jata
obpatleHuns 10.03.2018).

References

1. Mayboroda A.O. Lunnaya i inoplanetnaya
baza - novye vozmozhnosti sozdaniya i
ehkspluatacii. // Aktual'nye problemy
rossijskoj kosmonavtiki: Trudy XXXVII
akademicheskih chtenij po kosmonavtike.
Moskva, yanvar'-fevral' 2013 g. / Pod
obshchej redakciej A.K. Medvedevoj.— M.:
Komissiya RAN po razrabotke nauchnogo
naslediya pionerov osvoeniya kosmicheskogo
prostranstva. 2013. pp. 293-296.

2. Mayboroda A. How to build a Moon base
cheaply // ROOM No. 1. 12. 04. 2017. pp.
70-73.

3. Uvarov V.B. 5 marta v Tochke kipeniya
Agentstva strategicheskih iniciativ sostoyalos'
ocherednoe zasedanie Spejsnet. // ZHurnal
«Kryl'ya Rodiny» v social'nyh setyah.

7 marta 2018 g. Nacional'no-aviacionnyj
portal KR-media. http://kr-media.
ru/news/kosmos/5-marta-v-tochke-
kipeniya-agentstva-strategicheskikh-
initsiativ-sostoyalos-ocherednoe-zasedanie-
spey/(Retrieval date: 10.03.2018).

4. Ivan CHeberko, Akademik Galimov:
«Nuzhno nalazhivat' proizvodstvo na Lune». /
Izvestiya iz. ru. 29 noyabrya 2016.

5. Luna - shag k tekhnologiyam osvoeniya
Solnechnoj sistemy // Pod nauchnoj redak

ciej V.P. Legostaeva i V.A. Lopoty.— M.: RKK
«EHnergiya». 2011. p. 528.

6. Ageev V.P., Ostrovskij V.G. Magnitoplazmo
dinamicheskij dvigatel' bol'shoj moshchnosti
nepreryvnogo dejstviya na litii // Izv. RAN.
EHnergetika. 2007. N@ 3. Pp. 82-95.

7. Posle daty neobratimosti nichto ne
ostanovit global'noe poteplenie/Kommersant.
ru Nauka 21.04.2015. https://www.
kommersant.ru/doc/2718294 (Retrieval
date:10.03.2018).

8. Yadernye ehnergeticheskie ustanovki dlya
kosmicheskih apparatov vysokoorbital'nogo
bazirovaniya / Baza dannyh

«Federal'nogo informacionnogo fonda
otechestvennyh i inostrannyh katalogov

na promyshlennuyu produkciyu.

2005 god. http://xn -80aajzhcnfckOa.

xn — p1ai/PublicDocuments/0520627.pdf
(Retrieval date: 10.03.2018).

9. Aleksandr Grek. Vzorvat'

po-mirnomu: My po vzryvam - vperedi
planety vsej/«Populyarnaya mekhanika»

Ne 12, Dekabr' 2006. https://www.popmech.
ru/made-in-russia/5908-vzorvat-po-
mirnomu-my-po-vzryvam-vperedi-planety-
vsey / (Retrieval date: 10.03.2018).

© Maiibopoaa A. 0., 2018

WcTopus ctaTbu:
Moctynuna B peaakumio: 12.03.2018
MpuHsTa K Nnybankaumm: 13.03.2018

Mopaepatop: bypaakosa T. B.
KOHONMKT MHTEpEeCOoB: OTCyTCTBYET

Ans yumupoBaHus:

Malibopoda A. O. Kak co30amb siyHHYto 6a3y
u opbumansHyto cmaHyuro Ha 80% OeweBne
// Bo30ywHo-KocMudeckas cghepa.

2018. N 1. C. 22-31.

BosaywHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018 31



BO34YLWHO-KOCMNYECKAS OBOPOHA | AEROSPACE DEFENSE

YOK 629.7.08 DOI: 10.30981/2587-7992-2018-94-1-32-40

Alexander G. LUZAN,
Doctor of Technical Science,
laureate of State prizes,
Lieutenant General, Retired, Moscow, Russia,
lag2.37@mail.ru
R I M EA N B R I D G E ABSTRACT | The article discusses the

most appropriate structure and ele-
ments of the Crimean bridge self-pro-
tection system which are determined
by the bridge characteristics as of the
object of protection. The possible types
of air and space threats are also con-
g S sidered. A complex system, combining
g traditional antimissile defense and
= novel means employing new physical
T principles, is proved to provide a relia-
1 ble protection of the Crimean Bridge.

L | —_—

-y
1 ? ! Z Keywords: Crimean bridge, active
1\ i TR defense system, anti-aircraft missile
L \Ab M e

\ SRn—
A /N
e -‘dl

Ucnonb3oBaHbl ghomo: most.life, Mocm.pch

32



AnexkcaHpap I'puropreBud JIV3AH,

00KMOop MexHU4eckux Hayk,

Aaypeam TocydapcmeeHHoLl npemul,
2eHepan-nelimeHanm 8 omcmaske, Mockea, Poccus,

lag2.37@mail.ru

AHHOTALMA | B cTaTbe paccMaTpuBatloTcs
Hanbosiee NpYemMaemMble CTPYKTYpa U cocTaB
CUCTEMbI aKTMBHOW 3aLUUTLI KpbIMCKOIO

MocTa, 06yC/I0B/IEHHbIE EF0 0COBEHHOCTbIO

Kak 06bEeKTa 3aLLUUTbl U BO3MOMHbIM TUMAXKOoM
CPeACTB BO3A4YLIHO-KOCMUYECKOr0 HamnaaeHus.
060CHOBbIBAETCS, UTO 06ECMEUYNTh HAAEKHYIO
3almMTy KpbIMCKOro MOCTa MOKET KOMMJIEKCHas
cucTeMa, BK/OYaloLas B CBOW COCTaB KakK
Knaccuyeckume cpeacrtaa MNMPO-TMBO, Tak n
CPeACTBa, MOCTPOEHHbIE HA HOBbIX GU3NUECKUX
npUHUMNax.

KnroueBble cnoBa: KpsIMCKUl Mocm, cucmema
aKmuBHOU 3aWumsl, 3eHUMHas pakemHas
cucmema, 6ecnuiomHsili 1emamesbHbit
annapam, Kpbllamas pakema

“ AKTUBHOM 3A
‘KPbIMCKOI
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NoayoCTPOB KPbIM
W KPbIMCKWW MOCT

JI71s1 TOITHOMACIITaOHOT0 BKIIIOUEeHUSI PecTyOIuKU
KpbIM B cocTaB Poccurickor ®eiepaliviy U IMKBUA-
LIMU II0 CYTU 6II0KaTHOM CUTYallUU PyKOBOACTBOM
CTPAHBI OBIJIO TIPUHSTO PellleHKe O CTPOUTENIBCTBE
MOCTa, COeJUHSIIOIIEr0 II0JYOCTPOB C MAaTEPHUKOBOM
4acThio Poccuu. CTPOUTENIBCTBO IIOAO6HOIO0 MOCTA
paccMaTpUBanach U paHee, HO TaKOM OCTPOM IIO-
TPe6HOCTHU B €ro COOPY>KeHUHU He BO3HUKAJIO.

[IpoBeieHHBIe M3BICKAHUS II0KA3aJIM, YTO BO3BO-
JUMBIF MOCT OO/DKEH 6BITh KOMOMHHPOBAHHBIM:
ABTOMOOMJIBHBIM K JOBYXKOJIEHMHBIM >KeJIe3HOI0-
PO>KHBIM. Ero IpOTSSKEHHOCTb COCTABIISIeT 19 KUJIO-
MeTpoB. OH CTPOUTCS B paMKax LieJIeBOM IIpOrpaM-
MBI pa3BUTUA KpeiMa U CeBacTOIIONSA OO 2020 rofa
3a CYeT CpeACTB demepanbHOro Gr0KeTa. 3aIyCK aB-
TOMOGHMJIPHOTO IBHKEHMUS I10 HEMY 3aIUIaHUPOBAH
Ha KOHelLl TeKyIIero roga, a >Keae3HOOOPOSKHOIO —
Ha JIeKkabps 2019-ro.

CTpPOSIIIIUINCSI MOCT, KOTOPBIM COeqUHHUT Kpac-
HOOApCKUM Kpa¥ U KPpBIMCKHUU IIOJYOCTPOB, — Ca-
MBIF KPYIHBIM B EBpoOIle, COOPY’KaeTCsI POCCHM-
CKUMU GUPMaMHU, U3 POCCUMCKHUX MaTepHaJIOB,
10 POCCUIMCKOMY IIPOEKTy U Ha OCHOBE POCCHIM-
CKHX TeXHOJIOTHUM.

Be3ycmoBHO, KPBIMCKUI MOCT — KOJIOCCAIbHOE CO-
6BITHE SKOHOMMUECKOI0 XapaKTepa, IPaHAUO03HbIN
UHOPACTPYKTYPHBIN IIPOEKT CTpaHbl, OH IIpef-
CTaBJIseT COBOM CTPATEruYecKyo apTepuio, C IOMO-
IIBI0 KOTOPOM PocCCcHsT 06eCIieyrT 3KOHOMUHYECKUH
pocT KpeIMa, a TaKkKe CHabsKeHYe CBOE BOMCKOBOM
TPYHIIMPOBKU Ha II0JIYOCTPOBe. HO 0THOBpPeMEHHO
KPBIMCKHUI MOCT — 3TO CTPATerUYeCKU BaXKHBIN 00~
eKT U C BOEHHOM TOYKU 3peHUs, [TOTeHIIMaJIbHas
LIe/Ib IJIS1 YAAPOB CPeACTB BO3LYIITHO-KOCMUUECKOT0
HanageHus (CBKH).

JlaBarliTe B 3TOM CBSI3U BCIIOMHUM BBICKA3bIBaHUE
OIHOTO U3 IIAaTPHApXOB Hallell BOeHHON HayKU,
BeTepaHa Bennkoit OTeuecTBEHHOM BOMHEI, ITPe3U-
JleHTa AKaJileMUU BOeHHBIX HayK reHepajia apMUU
M. T'apeeBa, KOTODPHI OTMETHJI, YTO «...BeQyIIHe
roCyZlapcTBAa MUPa [VIABHYIO CTABKY ZleJIaloT Ha IIPO-
BeJleHMe B CAMOM Hadajie BOMHBI MaCCUPOBaHHBIX
BO3AYILIHO-KOCMHUYECKUX OIlePALUi C HAaHeCeHHeM
YAAPOB I10 CTPAaTerHYeCKUM U SKM3HEHHO BasKHBIM
o6peKkTaM». DTO KaK pa3 Halll CJIydai.

A pesyiabTaThl arpeccur CIHIA u ctpaH HATO
nnpotuB lOrocimaBuu? Benp IIpakTHUYeCKH BCe MO-
CTHI Uepe3 [IlyHal, B TOM YuCiIe B Benrpaze, 61
VHHUYTOXKEHBI B XOZe BTOP>KeHHUSI, YTO QaKTHUYIECKU
IIPepPBAJIO BCSIKOE COOBIIIeHe BHYTPU CTPAHHI.

TaK¥M >Ke CTpaTern4YeCcKUM U SKU3HEHHO BasKHBIM
06BEKTOM SIBISIETCSI U KPBIMCKUE MOCT, U OH Tpe-
6yeT CKopeHIIell pa3paboTKU U CO3LAHUS BBICOKO-
3$dEeKRTHBHON CHUCTEMBI aKTHBHOM 3aIIUTHL (CA3).

Pa3roBOphl O TOM, YTO MOCT 3aIIMIIEH B O6IIEH
CHCTEME IIPOTHUBOBO3AYIIHON O6OPOHBI PEruoHa,
He BBbIIEP>KUBAIOT KPUTUKHU.

PasMelleHUe 36 HUTHOM PaKeTHOM cucTeMsl (3PC)
C-400 B parioHe CeBaCTOIIONSI, O YEM COOGIIAIOT
B CMHMU, Bpapn 1U yCUIUT 3alUTy KPBIMCKOIO MO-
CTa OT YAApOB CPeLCTB BO3AYIIHO-KOCMHYECKOIo
Hanagenus (CBKH). HysKHBI CpeficTBa HEIIOCpe[-
CTBEHHOI'O IIPUKDHITUS, pa3MelllaeMble BOIH3U
WIHN B COCTaBe CAMOT0 06BeKTa IIPUKPBITHS. DTO
KOCBEHHO IIOATBEPKIOAIOT U YAAPHI 60eBbIX JPOHOB
B CHPHH I10 HAIITKUM aBHaba3aM B IHBape TeKYIIEro
roga. MMMeHHO CpefCcTBa HEIIOCPeACTBEHHOIO IIpH-
KPBITHS, BBITIONHSBIINE QYHKLUHMH CUCTEeMBI aKTHB-
HOM 3aIIUTHI, IIPeIOTBPATHIN BO3MOKHBIH yIIep6
OT yZapOB.

CPEACTBA BO3AYLLUHO-KOCMMYECKOIO
HANAZAEHNA, KOTOPBIE MOTYT
NMPUMEHATLCA A/19 HAHECEHWSA YAAPOB
MO KPbIMCKOMY MOCTY

st yoapoB 1Mo KpPBIMCKOMY MOCTY KaK OOGBEKTY
aTtak Haubojiee BepOSTHO IIPDMMeHEHHe TaKThye-
CKUX U ONEPAaTUBHO-TAKTHUYECKUX OIIUCTHYe-
ckux pakeT (TBP ¥ OTBP) ¥ KpbUIATHIX PaKeT Ha3eM-
HOTO M MOPCKOro 6asupoBaHus (KPHB u KPMBE).
HaHeceHMe aBHay[apoB I10 MOCTY MeHee BepOSITHO
M3-33 JOCTATOYHO 3GGEeKTUBHOM U IAIbHOOOMHOMN
cuctemsl [IBO KpbiMa.

OnoHaKO HaHeCeHHe VYOApOB C TeppUTOPUU
YKpauHBbI 110 KPppIMCKOMY MOCTY C IIOMOIIbI0 OTEP
TUmna «[pom-2» unu KP Tuna «KoplIyH» IIPaKTH-
4YeCcKW BO3MOXKHO TOJIBKO B II€pHUOJ, pa3BepThIBa-
HHUSA IOJHOMACIITa6HBIX 60eBBIX AEHMCTBUI C Poc-
curickorl demepaliyeli, TO €CTh BOMHBI, YTO CAMO
110 cebe MasIOBEPOSITHO.

Boiee BepoATHO HaHeCeHHe yOapoB I10 KpeIM-
CKOMY MOCTY C IIOMOIIbIO OECTIMIOTHBIX JIeTaTelb-
HBIX amnmapaTtoB (BJIA) - 60eBbIX JPOHOB. PyKOBOJ-
CTBY YKpPaMHBI TaKKe yOapbhl MOXKHO JIeTKO OTHECTHU
Ha CYeT «HeJIeTaJIbPHBIX» TePPOPUCTHYECKUX TPYII-
IIMPOBOK MJIU IICEBAOIIATPUOTOB, SIKOOBI He IIOAYU-
HSIIOIIUXCS LIeHTPJIBHBIM BJIACTSIM, KaK 3TO 6BUIO,
CKaKeM, C OTK/IoUeHreM KpeIMa OT SHeprocHabske-
HUS WIN C KeJIe3HOLOPOSKHOM 6710KaI0N .

B Cupuu TeppopUCThl MI (3ampelieHHON B Poc-
CHUU TEPPOPUCTHUYECKOM OPraHU3aLIMU) JIs1 YOAPOB
10 HaIlUM 6a3zaM IPUMEHUIIN cCaMofebHble BJIA,
IIpaBAa, OCHAIleHHEBIE YIbTPACOBPEeMEHHBIM HaBU-
TallMOHHBIM 06OpPYZOBaHUEM (CKOpee BCEro, IIpo-
u3BoacTBa CIIIA vty U3pauis).

Ha YKkpauHe U 3TOro fenarts He Hanmo. Tak, elle
B 2016 roxy Bce TeMH 3Ke CIIIA Ha YKpauHY 6bUIH I10-
CTaBJIeHBI 6eCIMIOTHUKYU RQ-11B Ha 06IIyI0 CYMMY
6ornee 12 MITH fo/IapoB. Ceryac TaM HCIIONb3YIOTCS



KPbIMCKWUI MOCT - cTpaternye-
CKUIA U XXM3HEHHO BaXKHbli 06bEKT,
KOTOpbIN TPebyeT CKopenLieii pas-
paboTKM 1 CO3JaHMa BbICOKOI(hek-
TUBHOW CUCTEMbI aKTUBHOIA 3aLLNTbI
(CA3)

;ﬂl MocT He cosfaet nperpag,

C D ANA ABUXEHNSA CynoB

ﬁ Poccuiickuin npoekT.

CTponTenbCTBO BEAYT poccuiickue GupMbl
Ha 0CHOBE 0TEYECTBEHHbIX TEXHOMIOT U,
—_ 1CMoNb3ys poccuiickue matepmansl

2 XXENe3HOJ0POXHbIX NyTH
A04L7 nap noesjoB B CYTKM

bECMWNOTHDIE JIETATEJIbHbIE
ANMAPATbI (BJIA) - 60eBble APOHbI -
OCHOBHbIe NoTeHLuaNbHble CpeAcTBa
HaHeceHWs yaapoB

no Kpbimckomy mocry

C TeppuTopun YKpaurHbl

- &

KpbIMcKuii MoCT cnocobeH 6yaeT
BbIAEPXMBATb 3eM/ETPAACEHNE CUNOIi A0 9 6annos
no wwkane Puxtepa

& 4]? MoJIOCbl ABUXEHNA

no 4@ @@@ asmmo6v%|?cy%

ABTOMOOGU/BbHOE [IBUKEHNE

no KpbIMCKOMY MOCTY NAaHNUPYHOT OTKPbITb
y)xe B KoHLe 2018 roaa, a »xenesHof0poXHOe —
B aeka6bpe 2019 roga

KPbIMCKUI MOCT - camblit ;MHHbII B Poccum 1
EBpone, ero NpoTsXKeHHOCTb — 19 KM (Ha cerogHALWHMMA
[eHb caMblil LNUHHBIN fedCTBYOLWMUA MOCT B EBpone -
MoCT Backo aa lama - 17, 2 km)
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6EeCIIMIOTHUKU COBGCTBEHHOTO ITPOM3BOACTBA, a TaK-
ske BJIA, mprobpeTeHHBbIe B APYTUX CTPaHAX, [IpeXKIe
Bcero B CIIIA, V3pauie, ITonblie ¥ ®paHuMU. [Toka
5TO B OCHOBHOM BJIA pa3BefbIBaTe/IBHOIO THIIA,
HO O0060pymoBaHUe UX B 60eBble OPOHBI HHUKAKOM
CJIO’KHOCTU He MpeACTaBIdgeT. [la U «MHTelIeKTya-
nusanusa» BJIA, U IpUMeHeHNe UX B BUe CAMOHa-
CTPAUBAIOIIMXCSI POEB TAKKe JOCTUKUMEL,

B cBA3U C M3IOKeHHBIM KaK pas ymapHble BJIA,
B TOM YMCJIe B BUJIe DOeB, U CJIeflyeT pacCMaTPHUBaTh
B KaYeCTBe OCHOBHBIX IIOTEHIIMAIBHBIX CPELCTB Ha-
HeCeHHUS yHAapoB I10 KPEBIMCKOMY MOCTY C TePPUTO-
pUH YKpPaUHEI.

OCOBEHHOCTM CUCTEMbI AKTUBHOIA
3ALLWTbI KPIMCKOro MOCTA

Ha3HayeHMe, COCTaB, pellaeMble 33[jaUul U BO3-
MOXHasi CTPYKTypa TumoBelx CA3 o060cHOBaHa
U IIOAPO6GHO M3JIOKEHA B CTAThSIX aBTOPA «BBICTPHIN
[JIOGTBHBIM KOHTPyZap» U «CHCTeMa aKTHBHOM
3aIIUTEL O0OBEKTOB», ONIYOIMKOBAHHBIX B CMU
B 2017 romy [1], [2]. Bo3MOXKHAasI CHUCTEMA 3aIHTHI
KpBIMCKOr0 MOCTA IIpefCcTaB/lIeHa B CTaTbe B. Mypa-
XOBCKOTO U A. JIeOHKOBA «KPBIMCKHI MOCT: BCepa-
KyPCHas 3aImuTa» [3].

OLHAKO B CTAThSIX aBTOPA PACCMOTPEHBI TUIIOBEIE
CTPYKTYpEl CA3, He IIpUBS3aHHBIE K KOHKPETHBIM
06BeKTaM, 3TU PaboThl OPUEHTUPOBAHBI B IIEPBYIO
ouepenb Ha IIPOTUBOCTOSIHUE KOHILIEIIITUH «OBICTPOTO
J106JIBHOTO yAapar, pa3pabaTeiBaemort CIIA, Cta-
Tbg B. MypaXxoBCKROrO0O U A.JIeOHKOBa O 3all[UTe
KpBIMCKOTO MOCTA He B IIOJIHOM Mepe yUHTHIBaeT
BO3MOYKHBIM THIIK U cocTaB CBKH, KOTOpBIe MOTYT
IIPDUMEHSTBCS [JI1 HaHeCeHUs YOAPOB, CTPYKTYDBI
00BeKTa ITPUKPBITUS U HOCUT, CKOpee, 3asBOYHBIN
XapakTep. B CBSI3U C 3TUM XOTen0Ch 651 60s1ee I1opo6-
HO M OCHOBATEJIbHO OCTAaHOBUTHCS Ha KOHKDPETHBIX
0cobeHHOCTsIX CA3 KpBIMCKOTO MOCTA.,

W3 paccmoTpeHusa TUIIaKa U cocTaBa CBKH, Ko-
TOpBIe BepOsITHEe BCEr0 MOTYT OBbITh MCIIONB30Ba-
HBI [JI51 HAHeCeHUs yAapoB I10 KppIMCKOMY MOCTY,
ClIefyeT, YTO 3TO BBICOKOTOYHBIE OIIePAaTHUBHO-TAK-
THYeCKHe PaKeThl, KPbUIAThble PAaKeThl HOBOIO II0-
KOJIeHUSI Ha3eMHOTO M MOPCKOro 6a3hpoBaHUS,
IIpYMeHseMble C TePPUTOPUU YKPAUHBl UK aAK-
BaTOPHI A30BCKOr0 U YepHOro Mopel, U B IIePBYIO
ouepenpb - 60eBble GeCIIMIIOTHBIE JTeTaTelbHble aIl-
rapartsl (6oeBble IPOHEI).

B CBS3U C 3TUM aKTHBHBIE CPeLCTBa, COCTABIISIO-
1I11e OCHOBY IIOACHICTEMBEI 3l THI OT yAapoB CBKH,
2 U CUCTeMY 3aIlUThl KPEIMCKOTO MOCTA B L1€JIOM,
JIOJIKHBI UMETh B CBOEM COCTaBe KOMITOHEHTY 60Db-
651 ¢ OTEP ¢ majnbHOCTBIO ITycKa 200-500 Kuyiome-
TPOB, KOMITOHEHTY 60pBObI ¢ KP, CIIOCOGHBIMU Jie-

TeThb B 60EBOM 30He K L[eJIM Ha IIpefleIbHO MaJIbIX
BBICOTaX C orubaHueM penbeda MeCTHOCTH, a TAKKe
BBICOKO3)GEKTUBHYI0O U Malo3aTPaTHYI KOMIIO-
HeHTY 60pBObI C 60eBBIMU IPOHAMMU.,

3Ty TPHUEOUHYIO OOCTATOYHO CJIOKHYIO 33Jauy
MOSKHO 3bdEeKTHUBHO PEIIUTh IIPHU COYETAHUU B CU-
cTeMe 060POHBI COBPEMEHHBIX 36 HUTHHIX PAKETHBIX
CPeACTB U CPEICTB, HCIIONB3YIOIINUX HETPaLULIU-
OHHBIE CIIOCO6BI ITOPSKEHUS BO3AYIIHBIX LIEJIEH,
B IIEPBYI0 o4yepenb G0EBHIX OPOHOB. BO3MOKHAS
CTPYKTYpa U pasMellleHHe Ha MECTHOCTH CPeICTB
TaKOM CHCTEMBI [JIS1 AKTUBHOL 3aL[UTHl KPRIMCKOTO
MOCTa IIPUBEEHEI Ha puc. 1.

OLleHKa BO3MOXKHOCTEI COBDEMEHHBIX 3€HUTHBIX
PaKkeTHBIX CPeACTB IIOKAa3bIBaeT, YTO OLHOBPEMeEH-
HYI0 30 beKTUBHYI0 60ps0Y C BRICOKOTOUHBIMU OTEP,
B TOM YHCJIe HCIIONIB3YIOIIMMH B I10JIeTe KaK 6ajlIiu-
CTUYecKye, TaK U a3poba/UIUCTHUYecKUe TPaeKTo-
pUH, a TaKKe C KPbUIATBIMU PaKeTaMU, JeMCTBYIO-
MMM Ha IIpefeIbHO MaJbIX BBICOTAX, CIIOCO6HA
o6ecrieurTh MHOTOKAHAJIbHAS 3eHUTHASI PaKeTHast
cucteMa (3PC) cpeHeH JATBHOCTU «ByK-M2»,

MaKkcuManbHasI CKOPOCTh IIOPa’kaeMBIX 3TOM
CHUCTeMOM OaJIJIUCTUUYECKUX IIeJIeH COCTaBSIeT
o 1200 m/c, a MUHUMaNbHasg 3pdeKTUBHAS OT-
pasKamlas II0BepXHOCTh - MeHee 0,1 m2, Ho ri1as-
HOM 0c06eHHOCTHIO 3PC «ByK-M2», ee H3IOMHUHKOH,
SIBJISIFOTCSI 3HAUUTEIbHO PAaCLIFpeHHbIe BO3MOKHO-
CTHU 110 60pBbbe C COBpeMEeHHBIMHU KPbUIATBIMH PaKe-
TaMHU, JIETSIIUMU Ha IIpefe/IbHO MAJIbIX BBICOTAX,
3a CcYeT BBeZleHMU s B cocTaB 3PC pauoI0KaTopa 0L -
cBeTa U HaBefeHUs (PITH) C BRICOKOIIOAHSTOM aH-
TEeHHOM CHCTEeMOM, YTO CYILECTBEHHO pacCIIupseT
PaHOTOPH30HT U YBEJIMUYHUBAET JUIBHOCTh O6HAPY-
SKeHU S U ImopaskeHUs KP.

3PC «ByK-M2» obecIieqyriBaeT BbICOKYIO BEPOSITHOCTD
nopakeHus OTBP u KP 3a cyeT BRICOKOTOYHOIO Ha-
BeZIeHUSI 3€HUTHBIX YIIPABISEeMBIX pakeT (3YP),
a TAKoKe PeyIM3aLluY PeKMMa PACIIO3HABAHUS (aB-
TOMATHUeCKOT0 OIIpeZiefIeH U sI) THIIA LIeJIN U afall-
Taluy 60eBOr0 CHaPSIKeHUS 3Y P 11T MAaKCHUMaJIbHO
30 PeKTUBHOTO MMOPA’KEHUS PACIIO3HAHHOM LIeIHU.
DTOT >Ke PeKKUM I103BOJISIeT COKPATUTh CPeLHU M pac-
XOJI PaKeT Ha OJHY COUTYIO 1IeTIb.

Y4YUTBEIBasg TaKHe BO3MOMKHOCTH 3PC «ByK-M2»,
HMEHHO ee (JIeflyeT PaCCMaTPHUBATh KaK OCHOBY I10f-
cucteMbl 60pp6bl ¢ CBKH B CA3 KpBIMCKOTO MOCTa,
[IprMeHeHUe B 3TOM CUCTeMe 3eHUTHBIX PAKeTHBIX
CpencTB Apyrux Tumos (3PC [ C-400 «Tpuymodn,
3PC CJl HOBOTrO ITOKOJIEHHUS «ByK-M3» MU [OPYTHX)
HEeOIIPaBJIaHHO, TaK KaK ITOAO06GHBIe CHCTEMBI Me-
Hee 30eKTUBHBI [JIS1 IIPUKPHITHS TaKOIO CIIELU-
duueckoro o6beKTa, KakK KPhIMCKUI MOCT, 110 PSAY
XapaKTEePUCTUK U3OBITOYHBL U B Pe3y/IbTaTe Cyllle-
CTBEHHO ITpourpheiBaloT 3PC «Byk-M2» II0 KpuUTe-
puio «30PeKTUBHOCTD — CTOUMOCTEY .
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OCTaroTCSI HepeIllleHHBIMHU ellle [Ba BOIIpoca: 3a-
muTa 3PC «ByR-M2» OT BO3MOKHBIX VAAPOB I[IPOTU-
BOPAIHOJIOKALIMOHHBIMU pakeTaMu ([1IPP) u 60prba
c 60eBBIMU JPOHAMU.

Ha cerogHs f0Ka3saHO U IIOHATHO, YTO [JIs1 31U ThI
3PC «ByK-M2» OT ygapoB IIPP ee HY>KHO IIPUMEHSTh
COBMECTHO C MHOIOKaHJIBHBIM 3€HUTHBIM DaKeT-
HBIM KOMIUIEKCOM (3PK) «Top-M2», YTO CHHKAET
BEPOSITHOCTD ITIOPasKeHU I TAKOM CHCTEMEI B 8-12 pa3
U B LIeJIOM B Pa3bl IIOBHIIIAET ee 60eByI0 3pPeKTUB-
HOCTbB. B cBsI3u ¢ 3TUM 3PK «Top-M2» mOJKeH ObITh
BK/IFOYEH B cocTaB CA3 KpbhIMCKOI'O MOCTA.

Ho B CA3 KpeiMckoro mocra 3PK «Top-M2» ¥c-
I10JIb3YeTCSI He TOJIBKO IS aKTHUBHOM 3aIUTEl 3PC
«Byk-M2» oT ynapoB IIPP. OH obecIiedrBaeT I10pa-
SKeHHe MajorabapuTHOIO0 CKOPOCTHOI'O BEICOKOTOY-
HOro opy>kus (BTO) 1 BJIA cpemgHero Kjiacca Ha AaJlb-
HOCTSIX 6-8 KM, KPBIIATBIX paKeT Ha LAJIBHOCTAX
8-10 KM M MMJIOTHUPYEMBIX CPeACTB BO3LYIIHOI'O
HanageHus (CBH) Ha JaIbHOCTIX 12-15 KM, ITpak-
THYeCKU peanun3ys IPUHLIUII «OJHa pakeTa - OgHA
Lenb». [10 MHTEIPAIBHOM OLleHKe 60eBhIX XapaKTe-
PUCTUK U II0 KPUTepUI0 «3POeKTUBHOCTh — CTOU-
MoOCTb» 3PK «Top-M2» He MMeeT aHaJIOTOB B MUDe,
IIPeBOCXOAsl HOBeHInMe 3apybeskHble 3PK, B TOM
qycne GpaHIy3cKUM «KpoTanb-HXK».

OOHaKO 3THUX BO3MOKHOCTel 3PK «Top-M2» Hemo-
CTATOYHO AJis1 obecrieyeHUs! BBICOKO3PPEKTUBHOM
60pBOHI € BJIA MaIoro ¥ CBEPXMAaJIOro KJIacCoB, 0CO-
6eHHO OCHAIIeHHBIX 37IeMeHTaMU HUCKYCCTBEHHOTO
UHTeJJIeKTA U IIPDMMeHseMBIX B BUJe POeB U BO3-
OYIIHBIX CTall. Boprba ¢ posIMH ManorabapUTHBIX
BJIA 110 HIPUHLMUIY «OfHA paKeTa - OOHA LiejIb»
Jlaoke ITPU UCIIONb30BAaHUU HeIOPOrom pakeThl 3PK
«Top-M2» HeOoIIpaBOAHHO 3aTpPaTHa M MaJIOIIPOM3-
BOLUTENIbHA.

YUYUTBEIBas 3HAYMTEJbHYIO HACBIIEHHOCTE BJIA
6OPTOBBIM  PaJIM03JIEKTPOHHBIM 060pYyZOBaHUEM
(BP30), IpeacTaBiseTcss BOSMOKHBIM PEATTH30BATh
bYHKIIMOHAIBHOE ITopaskeHue BJIA (BBIBOA, U3 CTPOSI
BP30) ¢ HOMOIIIBIO 37IEKTPOMATHUTHOIO U3TyYeHHUS
(OMH) - CBEPXMOIIHOIO YIBTPAKOPOTKOrO (HaHOCe-
KYH/[IHOT0) 3JIeKTPOMarHUTHOTO UMIIy/IbCca. B mIpec-
ce yKe IIpOMeNbKHyJIa MHOOpPMAILIUMSg O TOM, UTO
«pOCCUICKUe "060pOHIIMKU " HAIIUIU YIIPABY Ha poe-
BOM MHTe/UIeKT. CHelMINCTEl O6beqUHEeHHOM
IPHU60POCTPOUTENBHOM Kopriopaiiuu (OITK), BXOAs-
1Iel B cocTaB PocTexa, COOBIIMIIN, UTO IIPOTHBOPOe-
BOE OpYsKHe B POCCHHU Y>Ke CO3aHO» [4]. Peub uaeT
0 Ha3eMHBIX reHepaTtopax MU ([3MU), obecrieuu-
BaroIux GyHKIMOHAIBHOe ITopaskeHre BP0 BIIA.

B TO >ke BpeMsI IMEIOIITUCS Ha CeTOIHS OITBIT II0KA-
3BIBaeT, YTO HaszeMHble I'SMU, QyHKLIMOHAIBHO I10-
pakast BP0 ocHOBHBIX 1ieneli - BJIA, yepe3 60KOBBIe
JIelleCTKU aHTeHHOM CHCTeMBI CIIOCOOHBI BBIBECTU
U3 CTPOS PafHO3JIEKTPOHUKY CBOUX PSILOM CTOSIIIHX
60eBBIX CPeLCTB. [IpYTMMU CIOBaAaMM, BO3HHKAET
npobsemMa 3JIeKTPOMArHUTHOM COBMECTHMOCTU

CBOUIX K€ PaUO03IeKTPOHHEIX cpeAcTB (PIC). B cBs-
34 C 3TUM HaszeMHble [DMU mpaBuibHee 66110 OB
paccMaTpUBaTh KaK IIEPBBIM 3Tall, HO, YYUTBHIBAS
OrpaHHUYeHHbIe CPOKH, CBI3aHHBIE C BBeJeHHEM
KpBIMCKOIO MOCTa B 3KCIIIYaTallUIO0, PeKOMEHO-
BaTh UX K IPMMeHEeHHIO B cocTaBe CA3.

Boree mepCrIeKTUBHBIM CII0CO60M QYHKIIMOHAb-
HOro IIOpasKeHHs BP0 Masoro U CBEpPXMAaJIOro
K1accoB BJIA, 0cO6eHHO UCII0Nb3YeMBIX B BUZIE DOEB,
CIefyeT CYMTATh IIPMMeHeHHe B3PDBIBOMArHUTHBIX
reHepaTtopoB (BMTI), KOTOPHIMH BO3MOXKHO OCHa-
maTh 3YP BMeCTO KiIacCH4YecKol 60eBOM YacTH [5).

BMT obecrieyurBaeT IIpsiMoe ITpeobpa3oBaHIe SHep-
TUHM B3pBIBa CMECEBOIO 3apsfa B SHEPrUIO 3JIeKTPo-
MarHMTHOIO MMIIY/JIbCa C IIOMOIIBIO CIIeLIMaJIBHO-
ro BCTpoeHHOro CBY-reHepartopa. Ilpu macce BMT
0 12-15 KT, 4TO ITpHeMiIeMo AJis1 3YP, IpuMeHsIe MoK
B 3PK «Top», usnydaeMoll CBU-60elIpuIIacoM 3Hep-
TUU JOCTATOYHO 151 QYHKIIMOHAIBHOI'O IIOPAKEHU S
60PTOBOM 3JIEKTPOHUKH POosi BJIA B pagmyce 0 300-
500 M OT TOYKH IIOJPBIBA, UTO 06ECIIEYMBAET PeAJIU-
3aLMI0 IIPHUHIIMIIA «O4HA paKkeTa — N Liesiel posi».

BO3MOKHBIe IIYTU COBEPIIEHCTBOBAHUS CPe/CTB
[IBO MaJjIo OAJBHOCTU OJis obecriedeHUst 3ddex-
THUBHOMN 60PBOBI CO CBePXMAIBIMU U MaIBIMU BJIA
U cpenctBaMu BTO myTeM KX QYHKLIHMOHAJIBHOIO
IIOPSKeHU S ITOKA3aHEBI Ha puc. 2.

IIpumeHeHue B cocTaBe 3PK «Top-M2» 3YP ¢ BMI'
He TpebyeT [OOMONHUTEJIBHOIO pelleHUs 33a7ayu
3JIeKTPOMAarHUTHOM COBMECTUMOCTU CBoux PIC,
IIpUBefeT K YIIPOILIeHUIO0 CTPYKTYpel CA3 U Mo-
SKeT OBITh PeaIM30BaHO B KpaTdalilile CPOKU IIPU
MUHHUMAaJIBHBIX 3aTpaTaX. BBemeHMe B cocTaB 3PK
«Top-M2» BTOporo turia 3YP ripuemMiemMo, Takas CU-
TyaLys yKe IPUMeHsIach U IIPHMeHSeTCd B OpY-
TUX CHCTeMaX U KOMIUIEKCaX, a HUINYMe B COCTaBe
P3C 3PK «Top-M2» peskuMa pacIio3HaBaHUS TUIIOB
LieJIel [I03BOIUT PacueTy UCIIONb30BATH HEOOXOIU-
MBIM THUII PaKeThl A1 MaKCUMaIbHO 3bdeKTHUBHO-
IO UX IIOPasKeHU4.

KpoMe rnofcrcTeMBbl 32l TEI 0T yAapoB CBKH B CA3
KpbIMCKOro MOCTa BXOOHUT Iropgcucrema P3IT GPS,
KOMIUIEKCHBIN y3ell pa3BeAku CBKH, KOMaHIHBIN
IIYHKT CHUCTeMBI, IToACHUCcTeMa 60PBOBI C Ha3e MHBIM
IIPOTHBHUKOM, OXPaHbI U 060POHBEI, a TaKKe IPYII-
IIa TeXHUUYeCKOro o6CIy>KHBaHUS. MX CTPyKTypa
YU Ha3HaueHHe PAaCCMOTPEHBI B CTAThSIX «BBICTPBIN
[JI0OAIBHBIE KOHTpPyZap» U «CHCTeMa aKTHBHOM
3aIUTHI 06BEKTOBY [1], [2].

Heo6xonoyuMo 0c060 OTMeTUTh, UTO Ajis 3ddek-
THBHOM 3allUTHl KpPBIMCKOTO MOCTa OT IIOTEH-
nuanbHO oracHeIX CBKH B CA3 mpHLIIOCH HC-
I10JIb30BaTh COBMECTHO KJIaCCHM4YeCcKHe CpefCcTBa
I[IPO-TIBO u cpencTtBa, IIOCTPOEHHBIE HA HOBBIX
busnyeckux OpUHLMNOAX (puc. 3), 4TO U IIpefmo-
IIpefeIUiI0 BEICOKYIO 3dbeKTUBHOCTD U OJITOBEY-
HOCTb CO37jJaBaeMOI CUCTEMBI.
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HEKOTOPbIE BbIBO/bl

CTpouTenbcTBO KPBIMCKOIO MOCTA
LePICTBUTE/IBHO SIBIISIETCS COGBITHIEM,
3HaYMMOCTb KOTOPOI'O TPYLHO IIepe-
OLIeHUTh. Ha YKpanHe IMOHHMAOT,
4TO C BBeleHHeM B CTPOM MOCTa Ue-
pe3 KepueHCKUI IIPOJIUB 3KOHOMU-
4yecKas CBsI3b KpeIMa C OCTaIbHBIMHU
perroHamMu PocCMM MHOIOKPaTHO
YCHUJIUTCS, BOT TOJIbKO IIPUMUPHUTHCI
C 3THM He MOLYT, YTPO3bI CO CTOPOHBI
PagUKaIbHBIX HAIMOHAJIUCTHUYE-
CKUX TDPYIIIMPOBOK U Aaxke 0dU-
LIMAJIBHBIX JIUI YKPAaHHBI TOJIBKO
BO3pacTaloT.

B cBA3M C3THM CO3ZlaHHE COBpEMeH-
HOM aKTUBHOM 3alHTHl KPHIMCKO-
ro MOCTa, CIIOCOGHOM ITapHPOBATh
BO3MOXKHBIEe yaapel CBKH, gaBiseTcs
KparHe aKTyaJIbHBIM. IIpoBeleH-
HBIM aHANN3 U pacyeThl II0Ka3bIBa-
IOT, YTO IIPOTHUBOCTOATH BO3MOKHBIM
TunaM CBKH, KOTOpble BeposTHee
BCEr0 MOTYT ObITh IIPMMEHEHBI IJIsI
HaHeCeHUA yAapoB II0 KpBIMCKOMY
MOCTY, MOKET KOMIIJIEKCHAsI CUCTe-
Ma aKTHUBHOM 3aIUTHI, BKIIOYAIO-
11 B CBOM COCTAB KaK KJIACCUYeCKIe
cpenctsa ITIPO-IIBO, TaKk U CpeACTBa,
IIOCTPOeHHBle Ha HOBBIX OQH3HUYe-
CKUX IIPUHIIUIIAX. [IPOrHO3 ITOKA3BI-
BaeT, YTO MMEHHO C IIOMOILIIBIO TAKUX
KOMOUHHUPOBAHHBIX CHUCTeM, YHK-
LIMOHUPYIOIINX Ha Pa3HbIX dusude-
CKUX IPUHIUIIAX, VIACTCSI TOOUTHCS
BBICOKHUX De3yJIbTaTOB U COXPAaHUTH
32 HUMHM CTaTyC COBPEMEHHOL'0 Opy-
SKUS BITJIOTB 00 2030-2035 rofa.

B KauyecTBe KIIaCCHUYeCKUX CPEeLCTB
IIPO-IIBO B CA3 KpBIMCKOIO MOCTA
IpenjiaraeTcs HMcroab3oBaTh 3PC CJ,
«Byk-M2» 1 3PK M| «Top-M2». B cB4-
34U C 3TUM ILie1ecoo6pa3Ho paccMo-
TPeTh BOIIPOC O PACIIUPEeHUU CepUii-
HOTO IIPOM3BOJCTBA 3THUX CPELCTB.

B Hacrosuiee Bpemsa 3PK «Top-M2»
BBIITYCKAETCA KaK Ha TI'YCeHUYHOM
LIACCH, TaK U Ha KOJIeCHOM U B KOH-
TeMHEepPHOM HCIIOJIHEeHUH, UYTO Hau-
6osiee IOAXOOUT [JISI €r0 HCIIONb30-
BaHHA B cocTaBe CA3. 3PC «ByKk-M2»
BBIITYCKAeTCS TOJIBKO Ha I'YCEeHUYHOM
LIACCH, HO CJIeAyeT HAIIOMHUTh, YTO
B MoguduKauuu «Byk-M2-1», KOTO-
pasi CleLWaIbHO pa3pabaThiBasiach
IJ1st 3PB Borick I1IBO CTpaHEL U B CBOE
BpeMs YCIIeLIHO IIPOIlJIa TOCyLap-
CTBEHHBIE UCITBITAHUS, 60eBble cpef-

cTBa 3PC pa3sMelInuCh Ha KOJIeCHBIX
maccu. Ha 6a3e aTort MogudHKaLIUU
3PC BO3MOXKHO CO3[aHHe CHCTeMBI
U B KOHTEI;IHepHOM HCIIOJIHEHH N
B KODOTKMe CpPOKMU IIDH He3Hauu-
TeJIbHBIX 3aTpPaTaX.

B KauecTBe cpeAcTB QYHKIIMOHAB-
HOro MopaskeHUss BPOO KpBLIATBIX
paker, BTO u BJIA, B TOM 4YINCIe
C dSJeMeHTaMU poeBoro sddexra,
Ha [IepBOM 3Talle IIpeJjaraeTcs Hc-
[I07I30BAaTh HA3eMHBIM TeHepaTop
DMU, paspaboTaHHBIN O6BeIHHEH-
HOM IIPOMBINIJIEHHOM KOpIlopaliyel,
BXOJISIITIEH B cOCTaB PocTexa. B rmocie-
JIyIOIeM JIs pelleHUsl 3TUX 3334
11eJ1eco06pa3sHo pa3paboTaTh M HC-
I1071b30BaTh B cocTaBe 3PK «Top-M2»
CIIelMaJIbHYI0 3eHUTHYIO pakery,
OCHAIeHHYIO B3PbIBOMATrHHUTHBIM
redepatopom (BMT).

CA3 KpBIMCKOIO MOCTa, 6ymy4du
ABTOHOMHOM M CaMOJOCTAaTOYHOM,
IOJIKHA 06ecIieYruBaTh B3aMMOIEH-
CTBHE C CUCTeMaMHU U CpeacTBaMU
TIPO-TIBO, pa3BepHYTHIMU B KpPBIMY
U B KpacHOOApPCKOM Kpae, U IBJISATh-
Cs OJHUM H3 3BEHBEB OOIIEN CHCTe-
MBI ITPO-TIBO BKC.

IIpempnaraeMas CA3 KpbhIMCKOIO MO-
CTa OPHEHTHPOBaHA Ha IIpHMMeHe-
HUe CepUIHO BBIITYCKAaeMOI'O BOOPY-
SKeHUS, U ee CO3JaHHUe He TpebyeT
6opIIKx 3aTpaT. CKOpee BCero, pac-
X0Apl OyyT 3HAYUTENbHO MeEHBbIIIe,
4yeM BO3MOXKHBIN IIpefOoTBpallleH-
HBIH y1Iep6.

«CTpaTeru4yecky BasKHBIE, JOPOLO-
CTOSIIIIYE OO'BEKTHI PAHO MJIH II03LHO
6yAyT HY>KZATHCS B CPEACTBAX AKTHB-
HOM 3alIMTHI M HECTU Ha cebe, Kak
[IAaHLIUDPb, 3THU CPeLCTBa»,—- CYUTAET
reHepaJabHBIM KOHCTPYKTOp «Hayu-
HO-IIPOU3BOACTBEHHOM KOPIIOPALIUH
"KEM"» B. M. KalluH, KOTOPHIH ellje
B COBETCKMe IOofbl I10[; PyKOBOLCTBOM
nerengapHoro C.II. Hermobegumoro
3aHUMAIICS Pa3paboTKOM U CO3AAHU-
€M CHUCTeMBI 3allWThl IIaXTHHIX ITY-
CKOBBIX YCTaHOBOK OT yZapoB MBEP.
C 3TUM TPYLHO He COITIACUTHCS.

Xopot1o, ecy 651 C 3STUM COIJIACU-
JIOCh U PYKOBOACTBO MUHOOODOHHBI,
U PYKOBOACTBO BIIK, a 6BITh MOKET —
U OPYTUX BeOOMCTB.

YK OYeHb HaM OOPOTHM IIPECTIDK
¥ 6€30I1aCHOCTD HallleH POSUHBI.
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+ ABSTRACT I The article scrutinizes the projects '
of satellites'under ORS, SeeMe and Kestrel Eye pro-
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forces in the theater of operations on the tactical level. '
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MEHHBEE
YECKHE ANMAPATbI

POpPMaLIMOHHOIro 0becneyeHns
[IMPOBOK BOVCK Ha TeaTpe BOEHHbIX
JeucTBui 3

Huronamn Hukonaesuu KJIIMMEHKO,

L) o«
KaHdudam mexHU4eckUX HAyK, 2eHepan-AelimeHanm 3anaca,
> sﬁ 3a/\./lecmun’IeAb 2eHEPanbHO20 UpPekmopa no NPUKAadHol memamuke
AO «HIIO JidsouKkuHa», Mockea , Poccus,

' : +  Klimenko@laspace.ru
4

B cTaTbe AeTasbHO:paCCMOTPEHbI
NPOEKTbl KOCMMYECKUX annapaTos Mo NporpaMMam
ORS, SeeMe u Kestrel Eye, npeaHa3Ha4yeHHbIX Ais
MHGOPMaLMOHHOIro 0becneyeHust BOMCK Ha TeaTpe
BOEHHbIX AeACTBUIA 1 HA TAKTUYECKOM YPOBHE.
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BBELIEHUE

KoHLIeMMIIUs CO34AHUSI U MIPUMEHEeHUSI KOCMUYeCKUX CPefiCTB HabIIo[leHUs IJIUTebHOe BpeMs GOpMU-
POBaach UCXOMS U3 PellleHUsl «MeJlJIeHHBbIX» CTPAaTern4yecKUx 3a7jad, TpebyoluX IpeieIbHO BO3MOSKHOIO
pa3pellleHUs] Ha MEeCTHOCTHU IIPU IUIAHOBO-IIEPUOAUYECKOM IJI06abHOM HabmiofeHUM. [ TPagULIKOH-
HBIX KOCMHUYEeCKUX CPefICTB XapaKTePHHBI YHUKAJIIBHOCTh U TeXHUUeCKasl CJIOKHOCTD, ITPele/IbHO BO3MOXKHBI
CPOK aKTHBHOTO cyIecTBoBaHUS (CAC) M, KaK CJIe[CTBHE, BBICOKASI CTOUMOCTb KA U CPeZCTB KX BHIBEAEHUS
Ha opburty. [y UHPOPMAILIMOHHOTO 0becrieyeHUs IPYIIIIUPOBOK BOMCK Ha TB]] TpebyeTcsl BRICOKOIIePUOI M-
YecKasi, IPeUMMYILEeCTBEHHO IUIOIAHAS CheMKa (B IIpefiesie — HEIPEPhIBHOE HAXOKIEHUE HaJ, 33JaHHBIM
JIOKQJIBHBIM PAaFOHOM), a TAKKEe O6HAPYsKeHUeE U CJIeSKeHHe 3a ITOJBIKHBIMHU (U, B IIEPBYIO OYEPEAb, 32 KPU-
THYECKHUMH 110 BpeMeHH) 06eKTAMHU B MacIITabe BpeMeHH , 6IIM3KOM K PeJIBHOMY IIPU BBICOKOM TOYHOCTH
IIPUBSI3KU Pe3YyJIbTATOB KOCMUYECKOM CheMKU K MeCTHOCTHU. IIpu 3TOM TpeboBaHUS I10 INI06AJIBHOCTU Ha-
6III0ZeHU ST, 2 TAKKe I10 BEICOKOM HaesKHOCTU U CAC He IPebsIBIISIIOTCS. YKa3aHHBIe TPeOOBaHUSI IIPOTUBO-
PedmBEl ¥ IPAKTUYECKH Hepeaar3yeMbl B paMKaX eJUHOI0 TeXHHUYeCKOIo pellleHu . [T0oIIbITKA Pa3pelluTh
3TO ITPOTHUBOpeUNe 33 Py6esxkoM B paMKax ITepCIIeKTUBHOM KOHIIeIIIINY BUI0BOTO HAOIIOAeHUSI 10 ITPOTPaM-
Me FIA He yBeHUasach yCIIieXoM, JTO IIPUBeI0 K GOPMUPOBAHUIO HOBOM KOHIENIIUHU OIIePATUBHOIO pea-
THMPOBaHUS M3 KOCMOCA I10 ITporpamMe ORS, B paMKax KOTOPOM pa3paboTaHa cepus 3KCIIePUMEeHTaTbHBIX
«TakTU4Yeckux» KA rimacca TacSat. [TporpamMa ORS 6bl71a OpUeHTHPOBaHA Ha 0TPabOTKY CPefCTB U CII0CO-
60B OIlIEPATUBHOIO 0obecrieueHUss KOCMUYeCKMMU CHUMKaMU TPYIIIIMPOBOK BOMCK Ha TB/L U, IIpeskze Bce-
ro, Ha obecrieueHue OLIK, Hanbonee OCTPO UCIIBITHIBAIONIEr0 HEOOXOAMMOCTh B KOCMUUECKOM cheMKe. [1pu
3TOM PabOTHI 10 CO3MAHUIO IIePCIIeKTUBHBIX KA I pellleHUs CTpaTernyeckUx 33/ayd He IPeKpallaIUCh,
a pe3yJIbTAThI UCIIBITAHU M 110 ITporpaMme ORS IJIAaHUPOBAJIOCH yUeCTh ITPU YTOUHEHU U IIporpaMMel FIA,

LMOHHBIN KA [Jis1 IIpOBeIeHUSI 3KCIIePHUMEHTOB
1o nporpaMMme ORS (pucyHok1). Ha pa3paboTKy U 3a-
IIYCK OTBOSUJICS OLUH TOJ, [IPU CTOUMOCTHU IIPOeK-
Ta He IPeBHIIIAMONIEN 15 MJIH I0/UIapoB. B xome
3KCIIePUMEHTOB Heo6X0AUuMO OBLIO IIOATBEPAUTH
ClleyIoIe BOSMOXKHOCTHU ;

- MEeKMAIINHHOEe B3aMMOJENCTBHE AIlIapaTyphl
P3H, ycTaHaBIHBaeMoOM Ha KA U Ha aBHAIL[MOH-
HOM HOCHUTeJIe, U COBMeCTHOe OIlpe/ieieHre MeCTO-
IIOJIOSKEHMSI UICTOYHUKOB Paguou3nydeHus (UPK);

- yIIpaBiaeHHe 60pTOBOM annapaTtypoi POH u no-
BeZleHre UHOopMaLuU ¢ KA 10 TaKTUYeCKHUX IIO-
TpebuTenel C HCIIONIb30BaHMeM Ha3eMHOM 3ace-
KpeueHHO! ceTu o6MeHa faHHBIMU SIPRNet;

- KOCMH4YeCKasa CbeMKa H I/I,/:[eHTI/I(l)I/IKaLlI/Iﬂ I10-

ObLLAA XAPAKTEPUCTUKA
MPOTPAMMbI ORS

ITporpamma ORS mMesa LieJIbI0 YCKOPeHHeEe IIPH-
MeHeHHs MHHOBALIMOHHBIX TeXHUYEeCKHUX pelle-
HUMJ IJISI COKPAILeHHUs CPOKOB Pa3paboTKU U 3aIly-
CKa «TakTH4yecKux» KA. C 3TOM LieJIbI0 pellaIkCh
33Jlauyl COKpAIlleHUsI CPOKOB 33a[eMCTBOBAHUS
cyulecTByroImuxXx KA B HMHTepecax T[PYIIIHPOBOK
BOMCK Ha TBJI ;0 HECKOIBKUX YACOB U HECKOIBKUX
CYTOK, M3rOTOBJIeHHBIX KA HOBOrO IIOKOJIEHUS -
[0 HEeCKOJIbKMX [OHeM, a HM3TOTOBIEHHBIX HOBBIX
KA [ ycuieHUsI OpOUTANbHON TPYIIIMPOBKU —
10 HeCKOJIbKMX MeCSLIEB.

[0 pasBepTeIBaHUA IIporpaMMbl ORS ysKke Be-

JIMCh PabOTHI 110 CO3MaHUI0 KA HOBOTO ITOKOJIEHUS
1o rporpamMe TechSat, 3aKpBITOM M3-3a IIPEBHIIIIe-
HUS QUHAHCUPOBAHUSI. OLHAKO IIOJIYUeHHBIN Ha-
YYHO-TEXHUYECKUH 3ajen ObUI HCIIONIb30BaH IS
pa3paborku KA Roadrunner, BIIOCJIEACTBUH, IIOCTIE
BKJIIOUEHMA B IIporpamMmy ORS, IIOTy4YUBIIIEro Ha-
3BaHMe TacSat-2.

ITepBbIM 1o mmporpaMmme ORS B 2003-2004 romax
pa3pabatreiBaicss KA pafuo3/IeKTPOHHOI0 HabiIio-
meHus (KA P3H) TacSat-1 [1], 3a[en o KOTOPOMY
BIIOCJIEICTBHUU OB MHTEIPUPOBaH B KA TacSat-2.
KA TacSat-1 - 3TO TeXHOJIOTMYEeCKUM JIeMOHCTpa-

JIBIDKHBIX 06BEKTOB - HocuTesnel MPU yTeM HaBe-
JeHUs 60pPTOBOM aIlllapaTyphl OIITHKO-3JIEKTPOH-
Horo HabmomeHus (ODH) Mo JaHHBIM 60PTOBOI
arnmnaparypsl POH;

- IpUMeHeHUe B KOCMOCe aIalITUPOBAHHOM 60p-
TOBOM aIlIapaTypsl U3 coctaBa BITJIA Global Hawk
B repMETUYHOM UCIIOIHEeHU U ;

- BbIJa4a KOMaHJ YyIOpaBieHHs Ha 60pT KA
C B3aHMOJENCTBYIOIIEr0 CaMojieTa H/UIN 4depe3
ceTs SIPRNet B peaJIbHOM MaclliTabe BpeMeHU

- OTIEPATUBHBIM U HEHLOPOTOCTOSIIITUIL BBIBOJ,
Ha OpouTYy.



PucyHok 1. Kocmu4decKuli annapam TacSat-1

PucyHok 2. BopmoBasi annapamypa paduo3/1eKmpoHHO20
HabsrodeHus Copperfield-2

DJIeKTPOHHbIE NaTbl:
— 610K ynpaB/ieHus

- npoueccop

— 3aMoMuHaloLLee YCTPOCTBO

[epmeTnyHbIE
KOHHEKTOPbI

BeHTunaTopsbl

PucyHok 3. Bzaumodeiicmaue KA P3H u camosiema P3H dns onpedeseHus
KoOpOuHam ucmoYHUKOB paduoussiy4eHusi

..

1 4

PaanonnHus
N

OYHKINKA KA P3H

— MNpwueM n perncrpauns paamocurHanos
no ueneykasaHuio oT camosieta PIH

— PeTpaHciauma npuHATLIX paauocurHanos
Ha caMoJIeT No pagmonmHun YKB-ananasoHa

— OnpaHue ueneykasaHuii OT camoJsieta

YKB-aguanasoHa

JINHUKN NONOMNKEHUS,
NONYYEeHHbIE MO AAHHbIM

KA P3H n camoneta P3H

OYHKL MU CAMOJIETA P3H

- MpueM 1 perncTpaums paanoCUrHanoB OT MCTOYHUKOB
pafvousnyyYeHuns, NpeacTaBasAioLLIMX
OMepaTUBHLIN MHTEpPeC

— HauenueaHue KA P3H Ha npuem paanocurHanos
OT UCTOYHWKOB pPaanonsnyyeHuns, NpeacTaBisioLmx
onepaTMBHbLIN MHTEpPeC, No paanonnHum YKB-ananasoHa

— KoppensiumoHHas 06paboTka NpUHATLIX PpasMoCUrHaNoB
¥ TOYHOE onpenesieHe KOOPAMHAT UCTOYHUKOB
pasuvousnyyeHus

— Bblfaya TOUYHbIX KOOPAMHAT UCTOYHUKOB PasNOU3/yUYEHUS,
MPeACTaBAOLLNX ONepaTUBHbIA UHTEpeC,
yAapHOMY CaMOJIETY WX MHOMY CPEACTBY MOpa*KeHUs
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CONEPXXAHWE N OCOBEHHOCTM NPOBEAEHNA
JKCNEPUMEHTOB C KA TACSAT-1

KA TacSat-1 paspaboraH Ha 6a3e KOCMUYECKOM
natdopmbl MicroSat komnanuu OSC ¢ TpeXOCHOM
cTabunmusaliyer Ha MarHUTHBIX UCIIOTHUTEbHBIX
opraHax. KABecom 100 Kkr, suameTpoM 1,05 M U BhI-
coTo# 0,5 M IVIAaHUPOBAJIOCH 3aIIYCTUTh Ha OPOUTY
BBICOTOM 500 KM 1 HaKjIoHeHHeM 64 rpagyca c CAC
onuH rof. CTOMMOCTD Pa3paboTKU He IIpeBhIIIaja
10 MJIH ZO/IApOB. B cocTaBe I10JIe3HOM HArpy3KU
ammapartypa P3H Copperfield-2 (13 coctaBa BIUIA
Global Hawk), OITHKO-371eKTPOHHAsI KamMepa BU-
JOUMOTIO LUalla30oHa C paspeueHueM 70 M u UK-gu-
arasoHa C paspeireHrem 850 M. Anmapartypa POH
Copperfield-2 (pucyHok 2) - KIIOUEBOM 3JIEMEHT IIO-
JIe3HOM Harpys3ku - obecliedurBana o6HapysKeHUe
U HOeHTUPUKALUIO HMIIYIbCHBIX PaJUOCUTHA-
JIOB, OIIMCAaHMe KOTOPBIX XPAaHWIOCh B GOPTOBOM
6a3e JaHHBIX, A TAKKe MeXKMAITUHHBIF 00MeH UH-
dopmarnmen ¢ camoneramu POH EP-3 u Rivet Joint
JLJISL COBMECTHOTIO OIIpefleieHUS MeCTOII0IOKEeHUS
HPU. BopToBas ammaparypa POH mnomelraercsa
B repMEeTUYHBIN KOPITYC C OXTIKAeHUEeM BeHTUIS-

TOpaMH.

KA TacSat-1 c ¥Mcrioib30BaHUEM aIlnapaTypsl POH
Copperfield-2 momskeH 611 06ecIeUUTh UAEHTUDHU-
KallUIo0 U ollpefie/ieHHe HaIlpaBJIeHUs Ha HCTO4Y-
HUKRYU HWPH, T[IpeAcTaBagIolllie OIIePaTHBHYIO
LIeHHOCTbD JJISI TAKTUUeCKUX [I0TpebuTesner, C I10-
ClIenyoIINM HaBefeHUeM I10 3STUM LAaHHBIM [ADY-
TUX CeHCOpoB. Paboyue mporpaMMBbI IJIs YIIPaB-
JIeHUSs I10JIe3HOM Harpy3KoM ITpefyCMaTpPHBAIOChH
Ppa3pabaTheIBaTh HEIIOCPELCTBEHHO I10 3asIBKAM TaK-
THUYeCKUX IIOTpebUTesNell, a 3aKIaKy UX Ha 60pT
KA ocy11ecTBIATS C UCIIONIb30BaHUeM ceTu SIPRNet
M Ha3eMHOHN CTaHUMU MIST. [yis 3TOro IIOTpe-
6UTeNIb MOT 3aMTH Ha UHTEPHETONIOAOOHBINM CANT
B ceTu SIPRNet U BBeCTHU [Jis ITepefayu Ha 60pT KA
KOOPAUMHATHI 06BEKTOB JJIsI CheMKU UJIU OIIHCAHUe
HMHTePeCyoIlUuX paguocurHanos MIPY ¢ HCII01b30-

BaHHEM HpOCTeﬁHIPIX AJITOPUTMOB.

KinioueBOM 3KCIIePHMEHT 3aKJII0YaJicsi B TOPU-
30HTQJIBHOM HWHTErpallud W B3aHMOJENCTBUU
MeXAYy KOCMHMYEeCKMM M aBHALIMOHHBIM KOM-
IUIeKTAMHM amnmnapatypsl POH [2]. B paMKax 3Kc-
I[IepyMeHTa IIJIAHKWPOBAJIOCh HaBemeHre KA POH
I10 JAaHHBIM camosieTa POH Oj1g COBMeCTHOIO Me-
croonpeneneHuss MPU (pucyHok 3). MHOpMALU-
OHHOI1 OCHOBOM 3TOr'0 B3aUMOZENCTBUS CIIY>KUIIN
pe3ynabpTaThl UAeHTUOUKALUU WP 110 OIKCaHU-
SIM PaJUOCUTHAJIOB, XPAHSIITUXCS B 6a3aX JaHHBIX
anmnapatypsl POH Copperfield-2 Ha KocMHUYeCKOM
M aBHALIMOHHOM HOCUTeNSIX. JTO obecliedynBa-
JI0 U36UPATENbHBIN Le/IeHAIPABIEHHBIH ITOUCK
U IpUeM pafguocurHanos HMPH, mIpencTaBiIsio-
IIMUX OIEePATUBHBIM HHTepecC IS TAKTUUYeCKUX

rorpebuTener Ha TB].
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CONEPXXAHWE N OCOBEHHOCTM NPOBEAEHNA
JKCMEPUMEHTOB C KA TACSAT-2

3anyck KA TacSat-1 He COCTOSIJICA H3-3a AJIUTENb-
HBIX 3aiepsKeK C TOTOBHOCTBIO PaKeThI-HOCUTEIIS
SpaceX Falcon 1, Tem 6osee uTo B 2006 rozny 6511
ocyliecTBieH 3amyck KA TacSat-2, Ha KOTOpOM
6BUIN ITpeyCMOTPEHBI CPe/ICTBA [JISl [IPOBeleHU S
AHAJIOTUYHBIX 3KCIIePUMEHTOB C YIy4lIeHHbBIMU
XapaKTepUCTUKaMU: anmnaparypa O3H c 6oee
BBICOKMM paspellleHHeM, amnnaparypa POH c mmo-
HIDKeHHBIM Ha IIOPSIIOK 3HeprornoTpebieHueM.
B pa3paborke KA TacSat-1 u TacSat-2, IpoBefieH-
HOM moj srugori BMC u BBC COOTBETCTBEHHO,
Habmromanack CcBoeobpas3Hasi CUHepPrus: Mo Cy-
mecTtBYy, KA TacSat-2 cTajn nmocienyomiel ycoBep-
LIEHCTBOBAaHHOM «HUTepallker» BO3MOXKHOCTEL
KA TacSat-1. IIpu 3ToM Pa3paboTUUKU TAHHBIX
KA 3amyMbIBajlu M3MEHUTb KOPEeHHBIM o06pa-
30M OTHOIIEHHe TaKTHUYeCKUX II0TpebuTeseit
K IIOJIyYeHUIO0 JAHHBIX M3 KOCMOCA, obecrieuuB
UM TaKOH >Ke IOCTYIl K KOCMUYeCKUM JAHHBIM,
KaK U K JAaHHBIM IIepef0OBbIX aPTHIIEPUNCKUX
U aBUAHABOLYUKOB.

TeXHOJIOTrHYeCKHUe NeMOHCTPALOHHBIE SKCIIePH-
MeHTH ¢ KA TacSat-2/Roadrunner [3] uMenu Lieib
[IOITBEPIUTH CJIEAYIOIIIE BO3SMOSKHOCTH |

- paspaboTka KA OoT 3aMBbIC/Ia [I0 FTOTOBHOCTH K 3aITy-
CKY 32 14 Mecs1ieB;

- repeBoJl KA M3 COCTOSHUS XpaHeHHUS B pabouee
COCTOSIHHE Ha Op6HTe 3a CeMb THEeI;

- uHTerpauus KA B TaKTUYeCcKyIo ceTb 0OMeHa JaH-
HBIMU Ha TB/;

- CheMKa 06beKTOB Ha TB/], C «TAKTHUYECKHUM» pa3pe-
meHuemM 1 m;

- OLHOBpPeMeHHOe MecToollpefeneHue MIPY U creM-
Ka aCCOLIMMPOBAHHBIX C HUMU O6bEKTOB Ha OJTHOM
rposieTe Hapg TB/.

KA TacSat-2 pa3paboTaH Ha 6a3e KOCMHYECKOL
wi1aTGopMbl KOMIAHUM Microsat Systems, HMelo-
L[eN CIeAyIolie OCHOBHbIE TeEXHUYECKHe XapaKTe-
PHUCTUKHU: TPeXOCHasi CTabMIM3ALMSI C TOUHOCTBIO
0,15 rpaayca, TOYHOCTh 3HAHUS OIITHYECKOM CHCTe-
MBI KoopauHat 0,05 rpamyca, CKOPOCTh IIepeHalle-
nuBaHuda 0,34...0,64 rpagyca B CeKYHAY, TeHepHupy-
eMast MOIITHOCTE 550 BT, 3aI1ac XapaKTepUCTUYeCKOKN
ckopocTH 154 Mm/c, pa3mepsl 2x1, 1x1 M, macca 370 KT,
CAC omuH rof. BrepBhle MCIIONB30BINCH COTTHEUY-
Hble 6aTaper C TOHKOIUIEHOYHBIMU (OTO3JIEKTPU-
YeCKHMMHU IIpeobpa3oBaTensIMU U aKKYMY/ISITODHAs
6aTapest eMKOCTBIO 30 A*yac.,

IlepBOHAYaIbPHO  IUIAHUPOBAICI  3aIllyck KA
TacSat-2/Roadrunner Ha COMHEYHO-CUHXPOHHYIO Op-
6UTy, YTO OIITHMAJIBHO [JijIs obecIiedeHUs I7106aIb-
HOro HabmrofmeHusa. OgHAKO I HaGIIOmeHU JIo-
KaJIbHBIX PAllOHOB OIITUMAJIBHOM SIBJISeTCS OpoUTa,



PucyHoK 4. Cxema npoBeOdeHUsi 3KCnepuMEHMOB C KOCMUYeCKUM annapamom TacSat-2
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HaKJIOHeHMe KOTOPOH Ha 3...8 rpalycoB IIpeBhIIIAeT
LINPOTY HA6II0AAeMOro parioHa. [I0CKOIBKY B Kade-
cTtBe TB/I 14 3KCIIepruMeHTOB ¢ KA TacSat-2 HUCIIOb-
30BaIcs parioH China Lake Ha mupoTe 36 rpaZycosB,
TO U 3aITycK KA 6B OCyIIecTB/IeH Ha OPOUTY BBICO-
TOM 420 KM U HaKJIOHeHHeM 40 rpaJlycoB.

C ucnions3oBaHuem KA TacSat-2, HecyiieM 13 TU-
[I0B IIOJI€3HOM Harpy3KH, IIpOBefieHBl 140 KCIIBITa-
HUH II0 IIporpaMme ojeTra. OZHAKO Hau6OIbIINI
HHTepeC (B YaCTHOCTH, CO CTOPOHBI BMC M MOPCKOI
I1eXOThI) BBI3BAJIM SKCIIEPHMEHTEI [10 OOHAPY>KeHHI0
U UeHTUQUKALIMHU Le/Iel 10 3a5IBKaM TaKTHYeCKUX
rotpebuTesnen rmog Ha3zBaHueM TIE-TargetIndication
Experiment [4]. [Tone3Has Harpy3Ka JJ1s IPOBeJeHUS
9KcriepMeHTOB TIE obecrieyrBaia IIPUEM B Pealb-
HOM MacITabe BpeMeHHU PagrocurHanoB PY B qua-
rasoHe yacror 0,5...18 I'T'11 C KMCII0/Ib30BaHUEM aIllla-
patypsl POH Copperfield-2, mpumeHseMoON Ha psifie
ABHAIIMOHHBIX HOCHUTEeNeN U IIIAaHHPOBABIIELCS
K IIpPUMeHeHUIo B cocTaBe KA TacSat-1. BriepBrle 6511
obecrieyeH ITpyeM K3 KOCMOCA CUTHAJIOB aBTOMATH-
YeCcKOM CHCTeMBl MIeHTUOUKAIIUK MOPCKUX CYZIOB
AIS. Hapsany ¢ IITHPOKOIIOJIOCHBIM IIPHEMOM PagKo-
CUTHAJIOB M O6HapyskeHHeM HMPU B Xofe 3KCIIEPH-
MeHTOB TIE OoCyIIecTBISIACh UaeHTUGuKanus P,
[IPEe[ICTABISIIOIINX OIlepaTHUBHBIN HHTepec, II0 3Ta-
JIOHHBIM OIIMCAaHUSAM HMX PaJHOCHUIHAJIOB, 3aKiIa-
JBIBAa€MBIX KaK allpHOPHO, TaK U I10 3aIBKaM TaKTH-
YecKUX II0TpebuTenell B 6a3y JAaHHBIX aIlllapaTyphl
Copperfield-2. OmpeneneHre MeCTOIIONOKeHS VIPH
OCYILIECTBJISI/IOCh Pa3HOCTHO-AAJIBHOMEDHBIM MeTO-
JIOM IIyTeM OIIpefie/IeHHs PAa3HOCTH BpeMeH IIpreMa
UAeHTUOUIIMPOBAHHEBIX PAAHOCUTHATIOB Ha 6GOPTY
KA u camorneta EP-3 (s1u Rivet Joint) 1o aHajoruu
C TeM, KaK 3TO IIPMMEHUTEIPHO K COOTBETCTBYIOILIe-
My 3KcriepuMeHTy ¢ KA TacSat-1 [5]. Ammapatypa
Copperfield-2 meperporpaMMHPOBAIACH I10f, BHOBBb
BBISIBJIEHHBIE L1e/IM, BK/IFOYas [IeperIporpaMMHUPOBa-
HUe aHTeHHOM CHUCTeMBl, COCTOSINEN M3 11 aHTeHH.,
[IpenycMaTpHBaIach IIPOrPaMMHasl HACTPOMKA I107,
KOHKPEeTHBIH pafrocurHai P, ITpeCcTaBIIsSIONIEro
OIlepaTHBHBIM MHTepeC. B cOCTaB I10/I€3HOM Harpys-
KU [1s1 SKcriepruMeHTa TIE QyHKLIMOHUIBHO BRIIIOYA-
JIack amnrapatypa OSH ¢ guaMeTpoM aIrlepTyphl Te-
yeckoria 50 cM, 06eCrIeYrBAOIINM CheMKY 06BeKTOB
C «TAKTUYEeCKUM» paspellleHreM 1 M B I10/10Ce 3aXBa-
Ta IITHPUHOM 5 KM.

OKcriepuMeHT TIE BRIIOYA/I 4YeThIpe COCTaBHBIX
YacTH, IOAy4YMBIINX Ha3BaHue Copperfield, SEI,
TAC, AIS, U IIPpOBOOUIICA B [BYX PEeXKMMaX:. aBTO-
HOMHO - IIyTeM 3aKJIafKl Pabodyux IIPOrpaMM
Ha 60pT KA c Ha3e MHO¥M CTaHIIUU — U B PeSKHMe Ha-
BeZleHUs KA Ha 06BeKT I10 JaHHBIM CaMoJieTa UK
Ha3eMHBIX CpeZcTB POH. DkcnepumeHT Copperfield
3aK/II0YAICI B IIOATBED)KOAEHHM BO3MOKHOCTH
IIpUMEHEeHUS afalITUPOBAHHOM amnapatypsl POH
B KOCMHUYeCKOM MCIIOJIHeHHH [AJI IIpHeMa paguo-

curHayiioB MPU, ux UAeHTUOUKALIUU C UCIIOIb30-
BaHHEeM O6OPTOBOM 6a3bl 3TAIOHOB PAAUOCUTHAJIOB
U MecrtoornpeneneHus PV COBMeCTHO C UOeHTUY-
HOM aIlllapaTypoM Ha aBHALIMOHHOM HOCHTee [6].
OrcnepuMeHT TAC IIPpOBOSMIICSI B DeXKKMe HaBe-
OeHusa KA 1o gJaHHBIM camoiieTa POH B peaslbHOM
Macutabe BpeMeHHM C IIOCIEAVIOIIUM IIPHEMOM
Ha CaMoJieTe peTPaHCIIUPOBAHHEIX CpefcTBaMU KA
CHUTHAJIOB il MecToolipeneneHus WPH pa3HOCT-
HO-IAJIbPHOMEDPHBIM METOHOM (PUCYHOK 4). DKCIIe-
puMeHT AIS cOCTOSII B IIpUeMe CUTHAJIOB CUCTeMBbL
AIS, comepskallluX AAaHHBIe 0 KOPabisix, BKIOYAS
UX KoopauHaTel. ComocTaBileHHe HHOOOpPMALIUU
OT cucteMbl AIS C OAaHHBIMH MeCTOOIIpeLeIeHUs
cpenctBaMu POH HCKIOYaeT U [Oaske BCKPbIBaeT
BO3MOKHbBIe HAMePeHUSI I10 BBeIeHUIO B 3a6/Iy:Kae-
HUe. B xofe 3KCIIeprUMeHTa 3HAYUTeIbHOe BHUMaA-
HIe YOe/lIsI0Ch 0TpPaboTKe Ga3rpOBAaHHOM aHTEHHOMN
pelIeTKU auaraszoHa VHF i CHMKeHUS BO3[eH-
CTBUSI MeEILIAIOIIMX CUTHAJIOB Ha IIpHeM CHUTHAJIOB
cuctemsl AIS. IIpu IpoBefeHUM 3KCIIepruMeHTa TIE
Ha KA BbIJaBa/IMCh KOMAaHABI HA [IpHeM CHTHAJIOB
oT VIPY, mpenCTaBISIOLINUX UHTepeC 151 TaKTH4e-
CKUX IIOTPebUTeNeH, a TaKKe Ha IIOAK/IIOUeHUe COo-
OTBETCTBYIOIIMX aHTEHH U Ha 3aJlaHUe IJIUTEIbHO-
CTH ITpHeMa KasKIOoro CUTHajla, YTO 06eCIrIeyruBaJIo
U301 paTeNbHBIN LieJleHalIpaBIeHHBIN c60p HHPOP-
MallMU B MHTepecax TaKTUYeCKUX IIOTpebUTeseH.
IIpu sTom B peskuMe TAC Bblgada OIIpefeleHHOro
[IOAMHOXEeCTBa KOMaH/ VIIPaBJIeHUS IT0JIe3HOM Ha-
TCPY3KOI, a TAKKe KOMaH[I IS ITOC/IeAYIOUIEro ITpre-
Ma uHGopMaLuu ¢ KA oCylecTBISI1aCh C UCIIONb-
30BaHUEM TaKTUUYECKUX PAaJHOCTAHIIUNI. B Opyrux
peskuMax obmeH uHbopMaluern ¢ KA BIepBble
OCYILIECTBIISITICSI TI0 TAKTUYECKOM PaJUOIUHUU 00-
mero HasHaueHus1 CDL ¢ MOGMJIBHBIX KOMIIJIEKCOB
npuemMa U obpaborku uHPopmaumuu MIST u TES-
LITE, K KOTOPBIM TaKTHYeCcKUe IT0TPebUTenu MIof-
KIIIOYMJIHCH IT0 ceTU SIPRNet. AHAJIOTHYHO 06MeH
HUHPOpMALIMEN C TaKTHUYECKMMMU [IOTPebUTeNsIMU
OCYILIECTBIISIICS ITPU IIPUMEHEHUH U APYTUX J00bI-
BAIOIIUX CPeACTB, B 4acTHOCTHU BITJIA Clobal Hawk.
DTO CO34ABAJIO IIPEAIIOChUIKU IJISI AUIbHEHIIEH OT-
PaboTKM CIIOCO6OB COBMECTHOIO IpuMeHeHHUsT KA
Kiacca TacSat v BITVIA pa3an4HBIX KJIACCOB.

OTpaboTaHHAas B paMKax 3KCIIEDHMEHTOB ¢ KA
TacSat-2 cxema foBeeHUSsI HHPOPMALIMHU 10 TAKTU-
YeCKUX II0TpebuTeNel B AaJbHENIIeM 6bIa 3aKpe-
IUIeHA IIpY UCITBITaHUAX KA TacSat-3, paspaboTaH-
HOTO C UCIIONb30BaHUEM TexHonIoruu Plug-and-Play
M OCHAII[eHHOT0 [IaHXPOMAaTHUYeCKOM U TUIlepCIiek-
TPUIBHOM KaMepaMHu. MHopmauus ¢ KA mocie
IIpreMa Ha3eMHOM cTaHLuel MIST u 06paboT-
KU B KoMIuiekce TES-LITE 1riocTymana depes ceTh
SPIRNet HEIOoCpeACTBEHHO TAKTUYECKHUM IIOTPEOH-
TeJSIM, a TAKKe (B TaK Ha3bIBaeMOM peskuMe Reach-
back) B BbICIIMIe OPTaHbI YIIPABIEHUS.



PucyHok 7. KocmuyecKuii annapam no npoekmy SeeMe

PucyHok 8. lMepcnekmuBHas IUHUSI COOPKU U UucnbIMaHuli KOCMUYeCKo20 annapama
no npoekmy SeeMe KomnaHuu Raytheon
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KA ORS-1— NPAKTUYECKMI PE3YILTAT
PEANN3ALINA NPOr PAMMDbI ORS

OIHUM M3 [IPAKTUYECKUX Pe3yJIbTaTOB [IPOrPaM-
MBI ORS cTana pa3paboTka U 3allyCcK B MHTepecax
OLIK KA ORS-1 [7] anst uHGOpMAaLIIOHHOTO obecrie-
4eHUS FPYIIINPOBOK BOMCK B AdraHucraHe, Mpa-
Ke U IPYTUX IOTeHIIMIBHBIX 30HaX BOEHHBIX ek-
CTBUU Ha BnuskHeM BocToke U B FOro-BocTOYHOM
Asuu. KA 3amymieH Ha opbuUTy BBICOTOM 400 KM
U HaKJIOHeHHeM 40 rpagycoB. DTo mepBhI KA
B OIIePAaTHUBHOM UCIIOJIb30BAHUU C HEIIOCPeACTBEeH-
HBIM c6pocoM uHPopmManuu Ha TBJl, MUHYS aHa-
JIUTUKOB Ha KOHTHHeHTe. KoMmmnaHuga ATK Space
paspabotana KA ORS-1 (pucyHok 5) Ha 6a3e Hayu-
HO-TeXHHYeCKoro 3azena rno KA TacSat-3 v agamnra-
LIMY aBUALIMOHHOM anmapatypsl O9H SYERS-2 [8],
pa3paboTtaHHOM KommaHuer Coodrich gns mpu-
MeHeHUd Ha caMojeTe U2. Anmapatypa SYERS-2
(pucyHork 6) MeeT OUAMETP amepTyphl 40 CM, UTO
obecrieunBaeT paspelreHue 1 M ¢ BEICOTH 300 KM.
[Tonoca 0630pa U I0OK0Ca 3aXBaTa C STOM BBICOTHI
HUMEIOT IUPUHY 346 KM U 10,9 KM COOTBETCTBEH-
HO. JTO obecrieyrBaeT MePUOLUYHOCTD Habitoze-
HUsg ogHUM KA 4-5 pa3 B CyTKH, a OpOUTaNbHON
TPYIIIMPOBKOM U3 3-4 KA - HabnomeHHe 33JaHHO-

ro o6beKTa Kakaele 90 MUHYT.

PucyHok 9. KocmudecKuli annapam Kestrel Eye
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MWUKPO- ! HAHO- KA /19 WHOPMALIOHHOT0
OBECMEYEHNA TAKTUYECKWX NOTPEBUTENEN

B 1menom peanusalusg IporpaMMbl ORS gana
DEBOIIOLIMOHHBIE TEeXHOJIOTHYeCKHue BO3MOXKHO-
CTU [OJIs pellleHUs TAaKTUYeCKHX 3aay KOCMHYe-
CKUMHU CpefCTBaMU II0 IIPHEeMJIeMOMN CTOMMOCTU
U C COKpallleHHeM CPOKOB H3TOTOBJIEHUS U 3aIly-
cka KA. OgHaKko Tak »Ke, KakK U mporpamma FIA,
nporpaMmMa ORS He cMoOIJIa YAOBJIETBOPUTH IIO-
TPeOHOCTU TaKTUUeCKUX II0TpebuTeneil B 6pu-
ralIHOM 3BeHe. [l TaKTUYeCKUX [IOTpebuTesnen
TpebyeTcss HeOpepbhIBHOCTh HHPOPMAIIMOHHO-
ro obecrieuyeHUs, YTO MOKeT OBITH JOCTUTHYTO
3a c4yeT OpOUTANIBbHON TPYIIIUPOBKU K3 MHOXe-
CTBa HeLOPOrOCTOAIIMX MHMKpPO- U HaHOKA. K Ta-
xkuM KA He IpenbsBISIOTCS TPeGOBAHUS IIO IJIO-
6anbHOCTU HabNIIOAeHUs, BBICOKOM HaesKHOCTU
u CAC. PecypCc MHUKPO- ¥ HaHOKA IOCTaTOYHO CO-
CPefOTOYUTh B OTPAHUYEHHOM reorpaduyeckom
parioHe. [IpueM HHPOPMALIUU [LOJIKEH OCYIeCT-
BJISITBCS HEIIOCPEeLCTBEHHO II0 3aIIpOoCy TaKTHU4Ye-
CKUX ITOTpebuTener C UCII0Ab30BAaHUEM IITAaTHBIX
PaguoCTaHLMI U [I9BM 110 aHAJIOTHUU C IIPUEMOM
HaBUTAUWOHHON HHopmanuu. C 5TOM LeNbio
3a pybeskoM B MHTepecax TAKTUYeCKUX I10TpebuTe-
Jiell 6pUTaHOr0 3BeHa pa3pabaThIBAIOTCS U IIPO-
XOIST OEeMOHCTPALIMOHHBIE TEXHOJIOTUYEeCKHe UC-
IIBITAHUS MUKPO- U HaHOKA I10 IIpoeKkTaM SeeMe,
Kestrel Eye, NanoEye, SATS. Pa3zpaboTka 3Tux KA
OCYIIeCTBIsSIACh Ha 6a3e TexHonmoruu CubeSats.

I1poeKT SeeMe [9] Ha IIEPBOM 3TaIle OCYLIECTBIISII-
Cs1 Ha KOHKYPCHOM OCHOBe II0 3aKa3y yIIPaBIeHUSs
DARPA. B COOTBETCTBHHU C YCIIOBUSIMH KOHTPAKTa
IIpeayCcMaTpHUBaeTCs pa3paboTka mectu KA-IIpoTo-
TUIIOB U 24 KA 115 OIIepaTHBHOIO HCII0/Ib30BaHH A
6e3 orpaHUYeHHUH Ha IapaMeTphl opouThl. Opbu-
TaJIbHAasl TPYIIIIMPOBKA IIOJIHOIO COCTaBa LOJIKHA
obecrieynBaTh HabnOeHMHEe 33aJaHHBIX PAalOHOB
C pa3pbIBaMHU He IIPeBHIIIAINUMU 90 MUHYT, UTO
JIOJKHO 3aTPYLHUTH IIPOBeeHMe MepOIIPHUSTUMI
I10 MAaCKHUPOBKe U BBeIeHUIO B 3a6nyskaeHue. Tak-
THUYeCKUe II0TPeOUTeNN LO/KHBI UMETh BO3MOXK-
HOCTb CHeNIaTh 3agBKy Ha KOCMHYECKYIO CBEMKY
U II0JIy4eHUe Pe3yJbTaTOB CheMKHU C HCIIOIb30Ba-
HHeM IITAaTHOTO HOCMMOIO TEpMHUHAJIA B MaCIIITA-
6e BpeMeHH, 6IM3KOM K PealbHOMY, TO €CTh B IIpe-
zenax 90 MUHYT, IIyTeM HaKaTHUs OSHOM KHOIIKU
Ha TepMHHae. [IpX 3TOM CTOMMOCTb KA He J0JIK-
Ha IIpeBhIIATE 500 THIC. AOJIJIAPOB.

Kommanus Millenium Space paspaborara KA
Altair [10] mo mporpamme SeeMe [JIsT BOEHHBIX,
IPKAAHCKUX U KOMMepUecKHX 33/1a4 Ha 6a3e Koc-
MHYeCcKOM IIaTdopMsbl Tulia 27U CubeSat pa3me-
poMm 36X36X37 cM ¥ BecOM 20 KI IIPDU Macce I10JIe3-
HOM Harpy3KH 25 KT.



Ba30BBIM 3aMbIcel ITpUMeHeHUs KA mipenrionara-
eT [Ioly4eHMe 3asBKH Ha Che MKY U copoc nHbOopMa-
LMY Ha TaKTUYeCKYIO PaAHUOCTAHLWIO Ha IIpojeTe
Haj TB/] ¢ BEIBOJIOM Ha OpOUTY BBICOTOE 200-350 KM
CJII06BIM HaKJIOHeHueM, CyIIecTByeT BO3MOXKHOCTD
BBIBOZIa KA Ha op6UTY BBICOTOM 600 KM [JIST YBEIH-
yeHMs CAC. YiipasieHue KA MOXKET OCYyIIeCTBIISTh-
1 C HCIIonAb30BaHUeM I[I9BM, MOOAKIIOYEHHOMN
K TaKTUYECKOM PaJUOCTAHLMU. TeecKoIl 1o cXe-
Me PruH - KpeTbeHa C JUaMeTPOM aIlepTyphl 25 cM
obecrieynBaeT paspelneHue 0,5 M ¢ BBICOTEI 300 KM,
YTO COOTBETCTBYeT paspemreHur 0,7..1,2 M B Ha-
JYpe B 3aYeTHBIX YCIOBUAX. CHCTeMa YIIpaB/IeHUS
opueHTAllMeN U cTabuiau3alyer THUIIOBOIO COCTa-
Ba obecrieyrBaeT TOUHOCTb HaBe[eHUS 6 YIJIOBBIX
CeKyHJ, TOYHOCTb CTAGMIM3ALUU IIPU OTCIEXKH-
BaHUM Ha3eMHBIX 06BeKTOB He XysKe 0,3 yIJIOBOM
CeKyHIBl B IIpefieiiaX KaJpa, CKOPOCTh Pa3sBOpOTa
10 rpagycoB B ceKyHAY. Pa3BopoT Ha 90 rpaaycos
OCYILeCTBIAeTCd 3a 14 cekyHA. TOYHOCTL HaBefe-
HHS COOTBETCTBYET TOYHOCTH IIPUBA3KU K MECTHO-
CTHU 10 M IIpU yIJIaX BO3BBILIEHUS OO0 60 rpagycoB
C BBICOTHI 350 KM. MUHHUManbHBIH CAC 6e3 cIIeru-
QIBHBIX JBUTATeNIeN OIS KOMIIEHCAI[MH TOPMOKe-
HUs aTMocepor cocTtaBisieT 45 cyTok. BeiBog KA
Ha OpOUTY IUIAHUPOBAJIOCH OCYIIECTBUTD C HCIIONb-
30BaHMEM aBHALIMOHHOIO KOMILJIEKCA II0 IIPOeKTYy
ALASA. CTOMMOCTB TaKOI'O 3aI1yCKa He IIPeBhIIIaeT
OLHOT'0 MUJIMOHA [OJIIAPOB.

BriurpaBmiasi KOHKypCc KoMmIiaHus Raytheon [11]
IJIAHUPYET 3aITycKaTh KA 1o mmpoekTy SeeMe (pu-
CYHOK 7) C XapaKTepPUCTUKAMU, B OCHOBHOM COOT-
BETCTBYIOIIMMM PACCMOTPEHHBIM BHIIIE, HA KPY-
TOBYIO OPO6UTY BBICOTOM 400 KM U HAaKJIOHEHHEM
51 rpapgyc. PaccMaTpuBaeTCs BapUAHT SJIIUIITH-
YeCKOM OPOUTHL BBICOTOM 450X720 KM C HaKJIOHe-
HHUeM 98 rpaycoB.

KoMmmaHusa Raytheon monyyuia IIperMYyIecTBO
33 C4YeT IIpoeKTa CO34aHHS MHOIOQYHKIIMOHAJIb-
HOM POGOTHU3UPOBAHHOM JHHHUHU CO0ODKHM H HC-
neiTaHus KA 1o mporpamme SeeMe [12]. Takas
JIMHUS, CXeMaTUYHO II0Ka3aHHAas Ha PUCYHKe 8,
B COBOKYIIHOCTH C IIPMMeHeHHNeM 3J1eKTPOopaguo-
U3JIeIUH, HUCII0Ib3YeMBIX B AaBTOMOOGUIBHOM IIPO-
MBIIIUIEHHOCTH, IIPOLIECCOPOB C OOBIKHOBEHHBIX
II5BM U faske KJIAIIaHOB, MCIIOJIb3YeMBbIX B MegU-
LIiHe, aeT BeCOMYI0 3KOHOMMUIO IIPU MacCCOBOM
Ipou3BoAcTBe MUKPOKA c Hebonbmum CAC U BBI-
UTPBILI B COKpAILlleHUM CPOKOB MX U3TOTOBJIEHUS
1o 90 gHell. Takasi OpraHM3alisg MacCOBOTO IIPO-
MBILIJIEHHOIO IIPOU3BOACTBA MUKPOKA MOKeT
IIPeACTABIATh MHTEpeC OJIs OTeYeCTBEHHOM KOC-
MHYeCKON OTPACIH.

KA mo mpoekty Kestrel Eye (pucyHok 9) pa3pabo-
TaH KoMmnaHHeMr Adcole Maryland Aerospace. KA
BeCOM 14 Kr OCHAIlleH TeJIeCKOIIOM C AHaMeTpPOM
arepTypel 25 cM, obecriedyrBaOUIMM pa3pelleHne

1,5 M B 3a4eTHBIX YCI0BUAX. CAC He IIpeBhHIIIaeT
OLHOIO rofa. 3aMblicen IIpuMeHeHNs KA mpenyc-
MaTpHBaeT BbIAAYY 3asIBKH, CbeMKY U II0JIy4eHUe
CHHUMKA TAKTUYECKUM IIOTpebuTeneM B TeYeHHUe
10 MHHYT IIOC/Ie BBIJAYM 3a4BKU Ha IIPOJIETAlo-
mui Hag TBI KA. IIpu 3TOM TaKTUYeCcKUH IoTpe-
6uTeNb oIpefieNnsieT I10 KapTe Ha 3KpaHe HOCHUMOTI0
TepMUHaIa KOOPAUHATHI UHTEpPeCyeMbIX O6EeKTOB
/WU YIACTKOB MECTHOCTU U Ha’KaTHeM KHOIIKU
MJIY MKOHKM Ha 3KpaHe TepMHHaJa OTIIPAaBIseT
aBTOMAaTH4ecku cOOPMHUPOBAHHYIO pabouyro IIpo-
rpaMmy Ha 6opT KA. ITocsie BBIIIOJITHEHUS CheMKHU
OCYIIIeCTBISIETCS HeMeJIeHHBIN cOpoC pe3yabTaToB
CheMKHU Ha TePMHUHAJ TAKTUYECKOI0 I[10TPebuTes.
OLIeHKY TaKTHUYeCKHM BO3MOKHOCTSIM KA Kestrel
Eye mazyT B XOZe IIJIAHOBBIX YUEHUIH,

Komrtanusi Microcosm paspaborana KA NanoEye
CTOMMOCTBIO 1,4 MUIH f0/1/1apoB. OCHOBHOE OTIHYMe
3Toro KA COCTOUT B BO3MOSKHOCTU CHIKEHUSI OpoU-
THI 151 IIPOM3BOACTBA CHMKOB C BBICOKHMM paspellre-
HUeM C II0CJIeLYIOIINM BO3BpallleHreM Ha 6a30BYyI0
opbuty. s 3Toro KA OCHAIaeTcs CIel[HMaIbHOKN
IBUTATEIPHOM YCTAHOBKOM, KOMIIEHCHDYIOIIEHN
TOPMOXKeHHe aTMOCepor, a Takke HeOONbIINMU
COJTHEYHBIMU 6aTapesMH, KOHCTPYKTHBHOE HCIION-
HeHMe KOTOPBIX 0becrieurBaeT CHUKEHMEe a3POaU-
HaMHYeCcKOI'o COIIPOTUBIIEHUS B aTMocdepe.

KA SATS BecoMm 32 Kr obiazaeT pa3pelieHHeM
1,5..2 m u CAC 36 mecsaues. [IpenycMoTpeHa BO3-
MOXKHOCTb CheMKH HeCKOJbKHUX 06BeKTOB Ha IIPO-
snete Hajg TBJ] IO 3aIl/IAaHMPOBAHHBIM KOOPAHHA-
TaM, a TaKKe BUeOChe MKHU B PealbHOM MaciuTabe
BpeMeHHU C y4yacTHeM OIlepaTopa B KOHType HaBe-
IEeHNS U CJIeSKeHM 3a LIeJIbI0.

JJ1s1 3aITycKa MUKPO- ¥ HaHOKA pa3pabaTreiBaeTcs
MHOTOLIe/IeBasl «HaHOpaKeTHasg» cucreMa MNNS
Ha 6a3e IIyCKOBBIX YCTaHOBOK OTP ATACMS u PC30
MLRS. CTOMMOCTE 3allyCKa IIPU 3TOM He IIPeBBI-
mwraeT 1 MJIH moiuiapoB. IlepeBopn cucTteMbl MNNS
U3 FapHU30HHOIO XPaHEeHMs B TOTOBHOCTbD K IIYCKY
KA He mmpeBhILIaeT 24 4acoB.

Ha 6a3e KA o mpoekTaM SeeMe u/unu Kestrel Eye
MOKET OBITh CO3/TaH 0COOBIN HeOPOTOCTOSIIIHI pe-
3ePBHBIM 3amlac KOCMHYECKHX CPenCcTB Habiroze-
HUS )15 OTIePATHBHOTO HapalllBAHUS BO3MOYKHO-
CTeM IIOBCEeHEeBHOM OPOUTANIBHONM TPYIIINPOBKU
B 0Ccobble ITepuoabl BOEHHO-IIOIUTHYECKOM 06CTa-
HOBKM. BMecTe ¢ TeM KOHKDETHBIM BapUaHT yCU-
JIeHUSI OpOUTAIIBHOM TPYIIIIUPOBKU B 3TUX LIeNIX
elle He oITpefiesieH. 3TO 06yC/IOBJIEHO TEM, YTO BO-
€HHBIe 3aKAa3YHKU U ITOTPEOUTENIU KOCMUHYECKOM
UHOOPMALIMM BHUMATEIbBHO M3y4aloT ¥ BO3MOXK-
HOCTH KOMMEPUYECKUX CTaPTAIIHBIX [IPOEKTOB, UH-
TEHCUBHO pa3pabaThlBaeMbIX B XO[e TaK Ha3bIBae-
MO HOBOM KOCMHYECKOM PEBOJIIOLINH.
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KA SATS

KA NanoEye

ConHeyHasi baTtapest

KocMmuyeckasi nnatpopma u 6ak

[BuratenbHasa yCTaHOBKa

CoctaBHas yacTtb Cubesat

Teneckon | Y3en BpalleHUs CKanvpyoLLero 3epkana

SAKMIOYEHUE

B cTaThe pacCMOTPEHEBI BO3MOYKHBIE ITOAXOAbI K YCUIEHUIO OTeYe-
CTBEHHOM OPO6UTAIBHOM I'PYHIIUPOBKU KA HabnromeHUs B 0CO6ble
IIepUOJHl 06CTAHOBKY Ha OCHOBE aHAJIM3a COBPEMEHHBIX 3apy6esk-
HBIX [IPOEKTOB B 3TOM 06/7aCTH.

BreIgBIIeH Pl HOBBIX VCTOfI‘-IHBbIX BaKOHOMepHOCTEﬁ B pacCMa-
TpHBaEMOfI O6JIaCTI/I, TaKHX KaK:

- opMUPOBaHHe De3epBHOrO 3arlaca «TaKTU4Yeckux» KA, Hepo-
POTHX, OII€PATHBHO M3TOTOBJIEHHBIX U Pa3BEePHYTHIX Ha 0pOUTe,
¢ HeGONBIIMMH CPOKAaMH aKTHBHOIO CYIIeCTBOBAaHUS, IS Ha-
PAIIMBAaHUS BO3MOXKHOCTEHM OPOHUTANBHON I'DYIIIIMPOBKU B HUH-
Tepecax HHPOPMALIMOHHOIO obecIieyeHMs T'PYIIINPOBOK BOKCK
Ha TB]I;

- COBMECTHOe IIpuMeHeHMHe KA U IUJIOTHPYeMBIX U 6eCIIHIOT-
HBIX JIETATEJIbHBIX AIIlIapPaTOB [JIg Fe0JIOKALIMY MCTOYHUKOB pa-
AHou3lydYeHNsa Ha TB/] Ojid IIOoC/IefyIoIlero HaBegeHusa Ha COOT-
BETCTBYIOIIME MM aCCOLIMUPOBAHHBIE O6BEKTHI (IIPEsKIe BCETO
Ha IOABMYKHBIE) CPEACTB OINTHUKO-3JIEKTPOHHOM CheMKH KOCMHU-
YeCcKOro 6a3upoBaHUS Ha IIPOJIETE;

= c6poc Pe3ylIbTATOB Cb€MKH TAKTHYECKHNM HOTp86I/ITeJIHM II0 UX
3aIIPpOCaM HEIIOCPeACTBEHHO Ha IIPOJieTe Ha[ HX 30HOM OTBET-
CTBEHHOCTH.

ITo pe3yabTaTaM aHa/IM3a YPOKOB U BBIBOAOB M3 HTOIOB MCIIBI-
Ta"Hui KA mo nporpammaM ORS, SeeMe, Kestrel Eye, a Takke
KOMMepPUYeCKUX ITPOeKTOB ABOMHOIO0 Ha3HAYEHUS MOKeT OBITh
cbopMHUpOBaHA U DpeaJIM30BaHA PEBOJIOLIMOHHAS KOHLEMIIUS
BU/IOBOTO HAOMIONEHUS IJIs PellleHUs] CTpaTerudyeckKUxX U TaKTHU-
YeCcKUX 337ja4 HabIIofeHUsl 13 KOCMOCa IIOf, YCUIOBHBIM HauMe-
HoBaHUeM FIA Follow-on unu FIA-2. Kak IIpefcTaBiseTcs, KpU-
THUYeCKUM aHalIMu3 3apybe>KHOro OIIbITA JLOJIKeH CII0CO6CTBOBATH
GOpMUDPOBAHUIO U OTeUeCTBEHHOM KOHILENIIUH, ¥ OCHOBHBIX Ha-
IIpaBJIeHUN Pa3BUTUSI KOCMUUYECKUX CPe[CTB Hab/I0/leHUs B IIep-
BOI ITos0BUHe XXI BeKa.




MO PE3YJIbTATAM AHAJIN3A YPOKOB
1 BbIBOAOB U3 NTOIrOB UCIbI-
TAHWIA KA 1O NMPOrPAMMAM ORS,
SEEME, KESTREL EYE, A TAKXE KOM-
MEPYECKWX MPOEKTOB IBOMHOIO
HA3HAYEHWNA MOXKET BblTb CPOP-
MWPOBAHA VN PEAJTN30BAHA PEBO-
JTOUMOHHASA KOHLENUWMA BNAO-
BOIro0 HABJILOAEHWA ANA PELUEHNA
CTPATEMMYECKUNX N TAKTUHECKINX
3AA0AY HABJIKOAEHNA N3 KOCMOCA
noa ycnoBHbiIM HAUMEHOBAHUWEM
FIA FOLLOW-ON WJIN FIA-2

Bo3aywHo-kocMuueckasa cdhepa | Aerospace Sphere Journal N21(94) 2018
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ABSTRACT I The increase in exploration intensity in the near-Earth ?
space (NES) and of its technogenic contamination, along with a conse-
guent growth of space objects (SO) breakups and collisions threatening
space flights turn the problem of danger estimations into an acute and
urgent issue, its validity being among the most important aspects. How-
ever, in practice, due to complexities in obtaining accurate estima’ggs
caused by large initial data uncertainty, one often has to dramatically
simplify calculations neglecting multiple factors of great importance.

The article touches upon the problems of defining and applying the esti-
mates of potential danger of SO breakups, danger of collisions be
active spacecraft and SO, as well as describes the possibfe ways to
make estimations more correct.

Keywords: near-Earth space, space ofgjects,
spacecraft, space breakup, collision, ddnger§
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AHHOTALMSA | POCT MHTEHCMBHOCTM OCBOEHUS OKON03EMHOI0 KOCMUYECKOIO
npoctpaHcTea (OKIM) 1 ero TeEXHOreHHOM 3aCOPEHHOCTM, @ BMECTE C 3TUM U CTEMEHM
OMacHOCTM paspyLUEHUA KOCMMUECKNX 06beKToB (KO), B YaCTHOCTHU, B pe3ysibTaTe
B3pbiBOB KO 1 CTONKHOBEHWIA AENCTBYIOLWMX KOCMUYECKMX annapaTtoB (KA)

Mexay coboli 1 ¢ KocMuuecknum Mycopom (KM), nenaet Bce 6oJiee akTyasibHOW
npobneMy oueHKN 3TO onacHOCTU. Mpu 3TOM BecbMa Ba*KHbIM (GaKTOPOM SIBASETCS
A[eKBATHOCTb MocsieAHen. HacTopaxKmnBaeT TO, UTO Ha NPAKTUKe, BBUALY CNOXKHOCTU
MOJlyYeHMS TOYHbIX OLLEHOK 13-3a 60JbLLIOI CTEMNEHN HEONPEAENEHHOCTM B UCXOAHbIX
[aHHbIX, YaCTO NPUXOANTCS UATK Ha 3HAUYUTENIbHOE YNPOLLEHME PacYeToB,
pTOpackiBasi MHOMECTBO GAKTOPOB, B TOM UMC/E U CYLLECTBEHHbIE. B cTaTbe
BpaccMaTpuBaloTCa HeKoTopble NpobaeMbl GOPMUPOBAHUS U UCMOb30BAHUS OLLEHOK
DTEeHLMaNbHOW ONacHOCTK paspyLweHnii KO, onacHOCTU CTOIKHOBEHUI KA ¢ KM
BO3MOMHbIE MYTN UX YTOUHEHUS.

KnioyeBble cNoBa: 0KOJI03€MHOE KOCMUUYECKOE NPOCMPaHCMBO, KOCMUYECKUE
06meK A HOCMUYECKUE annapamel, KOCMUYeCKUl Mycop, paspyweHus,
. g9, onacHocmeb %
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BUAYy M II0 Mepe IIOCTOSH-
HOTO pOCTa HHTEHCHBHOCTH
OCBOEHHUS OKOJIO3€MHOTI'0 KOC-
MMYECKOro IIPOCTPaHCTBA

(OKII) 1 ero TeXHOTeHHOM 3aco-

PEHHOCTH HEYKJIOHHO BO3pacTa-

eT U CTeIleHb OMaCHOCTHU Ppa3py-

HIeHUH KOCMHYECKHX OO6BEeKTOB

(KO) B pe3ynapTaTe HX B3PBHIBOB

U CTOJIKHOBEHUH (HEHCTBYIOIIUX

KOCMHYEeCKUX ammapaTtoB (KA)

MexXxzay coboil, C KOCMHUYeCKHUM

mycopoMm (KM) u KM ¢ KM) [1],

4TO ZlesiaeT Bce 6oyiee aKTyaIbHOM

pobyieMy OLIeHKU 3TOM OIIacHO-

CTHU Y, KOHEYHO Ke, aJjeKBaTHO-

cTu nocienHer. CTporo roBops,

C TOYKM 3peHHS 6e30MacHOCTU

KOCMUYECKOH JeITeIbHOCTH 00h-

eKTHBHO OIIaCcHO KaK CaMO pas-

PYLIeHME, TaK U CJIMLUIKOM yIIPO-

IIEeHHBIM IIOAXOM K OLIEHKe ero

OIIACHOCTH.

OThOenbHO CleAyeT pacCMaTpH-
BaTh OIIAaCHOCTh CTOJNKHOBEHUMN
merictByromux KA ¢ KM maa ux
JaIbHeMNIero QyHKINOHUPOBA-
HUS. B 4aCTHOCTHU, MPAKTHUYECKU
OOILIeIPUHSTHIM SIBISIETCS IIPU-
3HaHMe OIIaCHBIM CTOJIKHOBEHMUS
MeXayHapogHOM  KOCMHYeCKOM
cra"Huuu (MKC) c KO pa3mepom 60-
see 1cM [2, 11]. Ho Ha camoM fenne
5Ta OITACHOCTD 3aBHCUT He CTOJIbKO
OT pa3Mepa aTaKyllell YacTULIb,
CKOJIBKO OT ee MaCChl M, a elrfe 60J1b-
11Ie OT OTHOCUTEJIBHOM CKOPOCTH ee
conmkenus c KAv, (KOHKpeTHO,
OT KBaJpaTa 3TOM CKOpOCTH). Bo-
Jiee TOrO, ABa 3TUX PaKTOpa JIUIIb
YAaCTUYHO U He HAIIPSIMYIO XapakK-
TEePU3YIOT BBIOEISIOIIYIOCS IIPU
CTONIKHOBEHHH 3Heprumo E, , Ha-
IIpaBJIeHHYI0 Ha paspyliueHHe KA
MU KaKOro-mubo ero snemeHTa.
TouHee:

Epazp.= km\/ozmu’

rae k - K03dPUILIHEeHT IIPOIIOPLIHUO-
HaJBbHOCTH, 3aBUCAIIMN OT DPsifa
KOHKDETHBIX 06CTOSTEIBCTB CTOJIK-
HOBEHHUS, B YaCTHOCTU OT YIJa
BEKTODa CKODOCTH aTaKylolleH
YaCTHULIBl II0 OTHOIIEHHIO K IIO-
BepXHOCTH KA, OT CTelIeHH ySA3BU-
MOCTH MecCTa yfapa, OT XPyIIKOCTHU
U TeMIIepaTypHl IUIaBJIeHUS MaTe-
pHaa 4aCcTHLBL U OP.

YacTo HeOOoOLleHHBAEeTCsI oIlac-
HOCTh [HJIs KOCMHUMUYECKOM [es-
TeJIbHOCTU MenKoro KM. CTerieHb
OMMACHOCTHU MejIKoro KM i Jer-
cTByOIIUX KA oIrpenenseTrca He
TOJIBKO M HE CTOJIBKO MAacCCOM OT-
OelbHBIX ero YacCTHILL, CKOJIBKO UX
KOJIMYEeCTBOM M OTHOCHUTEJIBHOM
CKOPOCTBIO UX CTOJIKHOBEHUS C «I10-
TEeHIIHaJILHOM SKePTBOL» (C KA).

SIpKUM  [IpUMEpOM  OIIaCHO-
CTH CTOJIKHOBEHMS C O4YeHb Mejl-
RUM KM CIY)KUT CTOJIKHOBeHUe
22.01.2013 pOCCHUIICKOTO METPOJIO-
ruyeckoro MC3 «BiIuL» C MHKPO-
yactuuern KM maccor ~ 0,035 r
pasMepoMm ~ 3 MM IIPU OTHOCUTEJIb-
HOM CKOpOCTH ~ 12,3 kM/C. (B psime
HUCTOYHHMKOB MacCa MHUKPOYACTU-
LBl ompemeneHa < 0,08...0,1 r.)
CIyTHHUK O6BUI pa3pylleH, [ABa
OCKOJIKA KaTaJIOTU3WPOBAHEL,

KcTaTH, IVIOTHOCTh IIOTOKA MeJI-
Koro KM B 061acTH paspylIeHUs
CIIyTHUKA «Bnauly Ha 4-5 mopsn-
KOB IIpeBBbIIIAeT IUIOTHOCTH KaTa-
JIoru3upoBaHHEIX KO, 4YTO roBo-
pHUT camo 3a cebs [2, 8].

Meakuii KM (8 hepsyto ouepedb Hu3-
Koop6umanbHblii) czopaem cpasHu-
meAbHO 6bicmpo (u3-3a 60AbLLe20, YeM
y kpynHbix KO, omHoweHus naousadu
noeepxHocmu K macce), a Ha6awda-
emcs e2o0 éce Ke NOCMOSHHO MHO020.
Omcrda cnedyem, umo Ha camom
dene e20 o6pa3yemcsa 20pa3do 6oaviue,
uem nodmeepskoaemca npaMmblmMu Ha-
6aodeHuamu,. To eCTb HAM yLaeT-
Cs1 IPOHAGNMIONATH JNUIIL KparHe
He3HAYUTEJIFHYIO ero YacTh (BBU-
Iy HeIOCTaTOYHOCTH CDefCTB,
[103BOJISIIOIIUX ero HabaonaTh,
0C06eHHO Ha 6OJIBIIHNX BBICOTAX).
DTOT BBIBOJ, IIOATBEDKAAETCS
M HAallMMM paCYeTHBIMU KpU-
BBIMU BpEMEHHU OpOUTAIIBHOIO
CYIIeCTBOBAHUSI MeEJIKUX @par-
MEHTOB Dpa3JIH4YHBIX pPa3MepoB
C y4eTOM TOJbKO BJIHUSHUS aT-
MochepHOTO TOPDMOXKEHUS B IIe-
PUOABL MAaKCUMAJIBHOTO ¥ MUHU-
MaJIBHOTO YPOBHEM COJIHEYHOM
AKTUBHOCTU (BJIHUSHUE KOTOPOH
Ha IIJIOTHOCTB aTMOChepEl BecbMa
CyLLIecTBeHHO) (puc.1,2) U LaHHEI-
Mmu HACA [10] (mabauuaT).

BMecTe ¢ TeM 3TH rpadUKU Ha-
[JIIOHO IIOKAa3bIBAIOT, HACKOJIBKO

PagUKIBHO BpeMs OPOUTAIBHOTO
CyLIleCTBOBAHMUA MejKkoro KM 3a-
BUCHUT OT €ro pa3sMepoB, BBICOTEHI
Op6UT U YPOBHSI COMHEUHOM aK-
THBHOCTH.

MHOro4YucIeHHble  pe3yIbTaThl
MOJEeIUPOBaHUS [8] ITOKA3BIBAIOT,
4TO B pe3yJbTaTe CTOJIKHOBEHUINI
KO exkerogHo o6pasyeTcs IOpsiAKa
30000000 wMmenKkuxXx GparMeHTOB
(pazmepom 1...2,5 MM), K3 KOTOPBIX
B pe3yibTaTe aTMOChepHOro Top-
MoKeHUSI 10% cropaet. OcHO8HOIL
UCcMo4HUK 0bpasosaHus meakux ¢paz-
MEeHmMo8 - 83auUMHble CMOAKRHO8EHUS
UMEHHO Hekamano2u3uposauHbix KO.

Briag ero B o6pasoBaHHe KM
pasmepom 1..10 MM IO KpaviHeM
Mepe Ha IIOPSIOK 6osbllle BKIAZA
B3aIMHBIX CTOJIKHOBEHHH KaTa-
JIOTH3HPOBAHHBIX KO. Hampu-
Mep, Ha BbIcOTe 830 KM YHCIIO Ya-
CTUL] pa3MepoM MeHblIe 2,5 MM
Ha 4-5 IIOPSAAKOB IIPeBHIIIAeT YHC-
JIO KaTaJIOTM3HMPOBaHHBIX KO.

HaxkoHell, HeI1oCcpenCTBeH-
HBINI I10C/IETIOJIeTHRIN J1260-
PaTOPHBIN AHaIHU3 JJIUTENIb-
HOe BpeMs SKCIIOHHPOBaHHBIX
B KocMoce IToBepxHocTell KO, Bo3-
BpallleHHBIX Ha 3eMJII0, HaeT Cle-
OyIOlrie HeOCIIOPHMBble [OaHHBIe
0 IIJIOTHOCTH IIOTOKOB MeJIKOro KM
(cm. mabauuy 2). K cOKaJIeHUIO, 3TH
Ype3BbIYAMHO BaKHEIE [IJISI COCTAB-
JIEHUS TIPe[CTaBIeHUS O II0TOKAaxX
MesIkoro KM 3KCIIeprMEeHTHl OKa-
32JI0Ch IIPAKTUYeCKHM BO3MOKHBIM
IIPOBECTH JIMIIb Ha BHICOTAX IIPHU-
6/IHM3UTeNIbHO 600 KM. Ha 66IBIIINX
BBICOTaxX CYIIECTBYeT OIPOMHBIN
IedUIIUT BeCcbMa BOCTPeGOBAHHBIX
M3MepEeHUM, He II03BOJISIOIINI CO-
CTaBUTbD ITOJOOHBIE CBOAKM IS Ta-
KHX BBICOT.

OTU OaHHBIe OTHOCATCI K IIepHo-
Iy ¢ 1980 110 1993 rog. Ecnu 68l 110-
JIOGHBIE 3KCIIEPHMEHTHI IIPOBOAU-
JIUCHh B Hallle BpeMsi, pe3yJIbTaThl
OKa3aIMCh OBl 3HAYUTEIBHO 6oJiee
BIIEUAT/ISIONINMHU, IIOCKOIBKY 60D-
TOBBIE JEeTeKTOPEI yaapoB KM yKa-
3BIBAIOT Ha CYLIEeCTBEHHBIN POCT
MHTEeHCHBHOCTH TaKMUX Y[IapOB
BO BCeX OPOUTAIBHEIX 061ACTSIX.

TakuM o06pa3oMm, YIOMSHYTHIN
OOIIEITPUHSITHIH ITOAXO0M, K OLIEHKE
Oor1acHOCTH KM [j1s1 KOCMUHYeCKOM



BPEMS OPBUTA/IbHOTO CYILECTBOBAHUS

ME/IKOT0 KM HA BbICOTE 600 KM B [IEPHO/bI
MAKCHUMAJTbHOM i MUHUMA/BHOW COTHEYHOM AKTHBHOCTH
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HA OPBUTE 600 KM /1400 KM B IEPHO/IbI
MAKCHUMAJTbHOM i MUHUMABHOM COTHEYHOM AKTHBHOCTH
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TABTULA 1. Bpems op6utansHoro cyiecTeoaHms GparMeHTOB pasanuHbIX PasMEPOB C YUETOM TOMbKO
aTMOCHEPHOrO TOPMOKEHUSI. B KPYMIbIX CKOBKaX — MPY MaKCUMyMe COTHEYHON aKTUBHOCTY,
B KBaApaTHbIX — Npy MMHUMyMe [10].

= (é@

Opé6uta 1 MUKpoH 10 MukpoH 100 MuKpoH 1Mm

200/ 200 <1 <Tar <Tar <lar
20071000 <1 <Tar <Tar (<1ogr)[2gr]
600 /600 <Tan <Tar)[4qgr] (G ar)[1,5mec] (20 ym.) [1rog]
600 / 1400 (<Tagm) 9] (5ar.) [3mec] (2 mec.) [2roga] (Trop) [3,5 roga]

S
S .
S

TABJTNIIA 2. KonuuecTso yaapos yactvw, pasmepom nopsiaka 100 MUKPOH

npw nonete KA B 50-KM 30He yKasaHHOM cpeaHel BbicoTbl [10]. °©
MPOrPAMMA CpepHss BbicoTa  Yuano yaapos Bpems 3kcn. Mnowy. 3kcn. MoTtok
(xm) (ner) nosepxH. (m2) (ya. Ha M B rop)

LDEF 350-500 855 57 150 1

Solarmax 575 20 4 204 2

Mir 375 5 1,6 0,2 09

EuReCa 502 1080 09 40 30

Hubble (s. p.) 614 750 3,6 21 10
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TABJTUIIA 3. Parixuposanue onacHocTv paspyLueHuii

HanmeHoBaHue  Top log BbicoTa Katanorn- ~ Ocratotca Ha  lMprunHa R, R,
KO ! 3amnycka ! pa3pyme|.w|;|l paspywenus  3upoBaHo N.' op6butax N,  paspyweHus
Fengyun-1C 1999 2007 850 ki 3428 28830 e [ 1|1
UyyaitHoe
Cosmos-2251 1993 2009 790 ku 1668 1141 aysaiioe |2 |2
CnyYanHbIi
PH Step-2 1994 1996 625 kM 754 84 . 31
idium- yyaitHoe
Iridium-33 1997 2009 790 km 628 364 ayuanioe |4 |3
Cosmos-2421 2006 2008 419 kM 509 0 Hen3BeCTHa 5116
PH SPOT-1 1986 1986 805 ku 198 32 ;gmﬂ%'“ 6 | 14
PH OV2-1/LCS2 | 1965 1965 740 K 173 3 A PR
PH CBERS1/SACI | 1999 2000 740 K 431 210 KR
PH Nimbus-4 | 1970 1970 1075 ki 376 235 i ER
PH TES 2001 2001 670 km 372 80 ;gmagwﬁ 10| 12
USA-193 2006 2008 250 K 360 0 HamepeHoe | 11| 17
(TONKHOBEHNE
Cosmos-1275 1981 1981 980 km 346 289 B3pbIB Garapeit | 12| 14
H HaMepeHHOoe
Solwind (P78-1) | 1979 1985 530 ku 285 0 Hawepennoe 1131 15
PH Cosmos-2227, 1992 1992 830 km 279 199 ;gmﬂ%m 148
PH Nimbus-6 1975 1991 1090 ku 274 199 ;gﬁlag%'ﬁ 157
PH NOAA-3 1973 1973 1515 ki 201 179 el 16 | g
PH NOAA-5 1976 1977 1510 ki 184 174 A VAR
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AesATeJIbBHOCTH SABJIAETCA CJIMIIKOM
FPY6BIM, eCJIM Heé CKa34Tb HEeKOD-
PEKTHBIM, U €Ir0 HY>KHO MEHSTh.

Boobiie TroBOpsI, OIIACHOCTH
cTonkHoBeHUs T KO - T1IoHgTHe
pacTskumoe. Hamnpumep, OLHO

JleJI0 — OIIACHOCTH CTOJIKHOBEHUS
menctByrouero KA ¢ KM pgis ero
JanbpHeHero GyHKIIMOHUPOBA-
HU. [Ipyroe - OIacHOCTb CTOJIKHO-
BeHU KO C TOUKY 3peHUs JAJIbHe-
mrero 3acopeHusa OKII. B mmepBoM
clydae il QYHKLUMOHHUPOBAHUS
KA 0Im1acHOCTB ITPeACTaBIISIeT CTOJIK-
HOBEHHEe Oa’Ke C CAMBIM MeJIKHM
KM, KOTOPBHIM H3-32 OTPOMHBIX OT-
HOCHUTEIBHBIX CKOPOCTEM MOSKET
BBI3BaTh ITPOGOMHY M BOOGIIE pa3-
pyueHre KA M CYIUIECTBEHHO IIO-
BPeAUTH YYBCTBUTEILHEIE pabourie
[I0BEPXHOCTH (COTHEeUHEbIe [IaHeNIH,
OIITHUKY U T.II.). Bo BTOpOM ciy4ae
CTOJIKHOBeHHUe KpYIIHbIX KO Heus-
MEpPHMO OIlacHee, 4YeM MeJIKUX,
TaK KaK I[10pOsKAaeT 06JIOMKH B 3Ha-
YUTeNbHO OOJbIIeM KOJIUYeCTBe,
6OJbILIEN MACChl U KUHETUYeCKOH
SHEepPruM, 4YTO 4YpeBaTO 3aMEeTHBIM
BKJIQJOM B IIOTEHIIHMAJIbHOE Pa3BU-
THe KacKagHoro addexra.

Jpyrou acrekT IIpobieMbl Kaca-
eTCs He TOJIBKO CTOJIKHOBEeHHUH KM
C menucTByrIMMU KA, HO U BO-
obure paspyureHur KO 10 pas-
HBIM IIPUYMHAM [3, 11]. OTIaCHOCTb
CTONKHOBeHMM KO U HUX paspyllle-
HHUM KaK [JJIs1 KOCMHUYeCKHUX II0-
JIeTOB, TaK W [/ OAJIbHEMIIero
3acopeHus OKII U pa3sBUTHUA Pe-
HOMeHa Kecciepa MOSKHO IIPOMII-
JIIOCTPUPOBATh TaK Ha3bIBA€MBIM
3ddexrToOM rpaHaThHl, COCTOSIIIHUM
B ClenylomneM: 6polneHHas rpa-
HaTa, eCIM OHAa He pa3opBeTcs,
MOXXeT TPAaBMHPOBATh OLHOIO Ue-
JIOBEKa; eCIM >Ke TpaHaTa paso-
DBeTCsI, OT ee OCKOJIKOB MOXKET II10-
CTpafaTh (B TOM YHMCIIE JIeTAJIBHO)
MHOXECTBO JIIOJIeH.

UTak, 06paTUMCS K OLIeHKe OTIac-
HOCTH pa3pyLIeHUIN Ha opbuTax
JUIST KOCMUYECKOM [IesiTeIbHOCTH,
B YaCTHOCTH JIJI51 KOCMHYEeCKUX I10-
sieToB. Ha mepBBIH B3I, Haubo-
Jiee OIIACHBI IJIs1 AeMCTRYIOIMX KA
paspyireHusa KO, IIpoM3BOAAIIMe
Haubosblllee YHCIO OOIOMKOB.
U 310 60jiee MM MeEHee CIIpaBe[-
JINBO B ONMIDKAMIIUN K MOMEHTY

paspylleHUs IIepHOof, BPeMeHU.
OpHaxko B 6ojiee OTOIEHHOM IIep-
CIIeKTHBe MOPSIAOK B CITHCKe Hau-
6omee IIOTEHLIMQJIBHO OIIACHBIX
paspymeHuy 6ymeT MeHSThCS
XOTsI 6BI IOTOMY, YTO B 3aBUCHMO-
CTHU OT BBICOTHI U SKCLIeHTPUCUTETA
opbut MmatepuHckoro KO 1 0610M-
KOB, HX pa3MepoB, OTHOLIEHUS
IIIOIIAIU UX IIOBEPXHOCTH K Mac-
ce, XapakTepa pasjeTa OCKOJIKOB
U papa Apyrux $axkrtopoB opar-
MEHTBI Da3pyIIeHUs MOIYT U OBI-
CTPO cropaTh B aTMmocdepe, 1 10ITO
IIPOJIOJIKATh OCTABATHCSI HA OpOU-
TaxX. [Io3TOMy, KaK CIIpaBefINBO
3ametu1 ©. AHLI-Megiop [4], 6oitee
IIPAaBUIBHBIM KpHUTEpHEM OIlac-
HOCTH IIPOIIJIOTO pa3pyLIeHUs
Ha opbuTe Ha TEeKyIIUM MOMEHT
BpeMeHU 6b1I0 651 KOJIUYECTBO 06-
JIOMKOB, OCTaBIIMXCS Ha OpOUTax
K TeKyIleMy MOMEeHTY BpeMeHU.,

B coCTaBleHHYIO II0 [JAaHHBIM
KaTtasora KO CKKII CIIA ma6bau-
a3 BKIIIOYEHHI 17 pa3pyIIHUBIINXCI
KO ¢ Haub0NbIIMM KOJIHMYECTBOM
06pa30BaBIIMXCSI [IPU pa3pylile-
HUHU 06JIOMKOB [4, 5, 6, 11].

HTak, CHavdasia o0 [IPOCThIX KPUTe-
PUSX OIIACHOCTU Pa3pylIeHUH i-To
KO w,. 3mech R, (w,) = R, (N/) - paHr
OIIACHOCTU Pa3pyLIEHUs, OIIpefe-
JISIeMBINT KaK HOMep B CIIHCKe, 3a-
BHUCSIINMN OT 4YHCIa PparMeHTOB
N/ Ha MOMEeHT paspylleHHs (B IO-
psfiKe y6bIBAaHHA ), i — HMHAEKC
KO. R, (w) = R,(N,) - panr orac-
HOCTH Ppa3pyIlIeHU, OIIpefesse-
MBIH KOIIHYeCTBOM 06JI0MKOB N,
OCTAIOIINXCS Ha OpOUTaX Ha TEKY-
1M MOMEHT BpeMeHH (B JAaHHOM
CIydae Ha SHBapb 2016 roga).

3HayeHUs R (He TOIbKO B JAHHOM
Tabnuile, HO U IPUMEHUTEIBHO
KO BCEMY KaTaJIOTy pa3pyIIeHUH
KO) 0CTaroTCsi HpaKTUYECKH II0-
CTOSTHHBIMM YU MOTYT H3MEHSTh-
CS1 JIUIIb TIPU ITOSIBJIEHHMM HOBBIX
0COBeHHO MOIIIHBIX Pa3pyIIeHUN
c obpa3oBaHHEM OCOBEHHO 60JIb-
IIIOTO YMCa 06JIOMKOB, TOTAA KakK
PaHT OMNAaCHOCTH pa3pylleHHus R,
(ommpemensieMbll 605iee O6BEKTHB-
HO, 4eM R) MOMKeT CyIIeCTBeHHO
U BGBICTPO MEHSTBHCSI C TeUueHUeM
BPEMEHH He TOJIbKO C ITOSIBJIEHHEM
HOBBIX MOIIHBIX Ppa3pyIIeHUH,
HO U C y4E€TOM Pa3/TMUHBIX TEMIIOB

BXOJa B IUIOTHYIO aTMocdepy 06-
JIOMKOB OT CTapBIX pa3pyIleHHU.
B 5TOM OTHOUIIEHUU OCO6eHHO
nmokasareneH Inpumep KA «Koc-
MOC-2421» (cm. mabauuy 3 (B Hett PH -
PaKeTa-HOCUTEIIB)).

BMecTe ¢ TeM MOXKHO HabII0IATh
U HaJW4dle Pa3pylIeHHUH C BeCbMa
CTOMKHMM KO BPeMeHU PaHTaMHU
ornmacHocTu. Kak BUAHO 13 maba. 3,
HeCMOTpS Ha CYILIeCTBEHHOe M3-
MeHeHHe C TeYeHHeM BpeMeHU
nmopsiika (paHz R) GONBIIMHCTBA
KO B paH>KMPOBaHUHU OIIACHOCTHU
UX pa3pylIeHWM, K HaCTOSIIeMy
BpeMeHHU II0 060MM KpUTepHU-
aM (R, (N/) u R,(N,)) mpofomKaoT
JUOMPOBAaTh 3HaAMeHUThle «PeH-
rroH-1C», «Kocmoc-2251» u «MIpu-
OUyM-33», MOIIHOCTb paspylle-
HUS U BBICOTA OPOUT KOTOPBIX
IIPeOA0JIe/IU BIUSIHUE BDEMEeHH.

Tabauya 3 W PpPaHTU OIIACHOCTH
paspymieHusi R ¥ R, OCHOBaHBI
HCKIIOYUTENIPHO Ha (Qaxkrax MuX
OOHApY>KeHUSI U OTCIEeKUBAHUS
IIOCIeACTBUN I10 HMHOQOPMALIH
CKKII. ITo3TOMYy OHHM U UX OHHaA-
MHKa 60ee OOBEKTHUBHBI U HH-
bopMaTUBHEI, YeM YMO3PUTeIIb-
HBIM aHaIU3.

AHa/IH3 Ta6JHIBI 3 I1I03BOJIS-
eT cAenaTbh PpsA, HHTEPeCHBIX
H IIPaKTHYeCKH IO0J/Ie3HBIX BbIBO-
JoB, CpaBHUM, HalIpUMep, paspy-
ureHus «®eHroH-1C» 1 PH SPOT-1.
Ka3zamock 65I, OITaCHOCTh KOHKPET-
Horo akTa paspylleHHs OIlpe-
JleNIsieTCsl IIpesk[e BCero BBICOTOM
Pas3pylIeHuUs, OT KOTOPOI 3aBUCUT
TeMII CropaHust 0610MKOB, OfHa-
KO 062 yKasaHHBle pa3pYIIeHUS
IIPOU30IIIIU B 6IM3KUX BHICOTHBIX
JHaria3oHax, a TeMII U3MeHeHUs
MX OITACHOCTH R, pe3Ko pasninya-
eTcsl. Y [1epBOro pa3pyIlIeHUs PaHT
OTIACHOCTU OCTAEeTCS CTAGMIBHBIM
(R,=R,), a y BTOPOTO Pe3KO CHHU3MII-
Cg-C 6 1o 14, BeposiTHee BCero, 3To
SBUJIOCH CJIeACTBHEM CYIIeCTBeH-
HOIO BIMSHUS XapaKTepa paspy-
meHus (pa3mepoB 06pa30BaBIIHX-
cs1 0BJIOMKOB M BEKTOPOB pasjieTa
OCKOJIKOB).

Tabauua 3 Takke HArJIsIAHO IIO-
Ka3blBaeT, HACKOJIIBKO  YOAUYHO
(MMM HeymayHO) GBUIM BBIGPAHBI
OpOUTAIbHBIE 00JIaCTH HCIIBITA-
HUI KUHETHUYECKOTO OPYKHUS (CP.
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PaHTH OITIACHOCTH pa3pylLIeHUIT
Fengyun-1C, USA-193 u Solwind
(P78-1)) c TOYKHU 3peHUS MHHU-
Musanuu 3acopeHus OKII.

Ha myTH OaJbHeHINero yrouHe-
HUS OLIEHKU OITaCHOCTH paspy-
meHMs i-ro KO », MO>KHO yYHTHI-
BaTh IUIOTHOCTh PaCIpee/eHuUs
06BEeKTOB B OpOUTANBHON 067a-
CTU IBUKEHUS PACCMATPHUBAEMO-
ro (i-ro) KO ¥ CcpegHIOI OTHOCHU-
TeJIbHYIO CKOPOCTb V;,, CONMMKeHUS
00BEKTOB MMEHHO B 3TOM 06ia-
CTH (HAaCKOJIBKO ITOCIeTHEe CyIIe-
CTBEHHO, CM. HIXKe):

H 2
w;=N, (z)‘divicp'

IS OLIeHKH OMAaCHOCTH pa3py-
IIeHUs CYIIeCTBEHHHBI TaKXKe CTe-
IIeHb U XapaKkTep dparMeHTalluH
KO: yeM Menbye 06pa30OBaBIIHeE-
CST OCKOJIKY B COBOKYITHOCTH, TEM
MeHee OMaCHBHI IS NeHCTBYIoIe-
ro KA 1mociencTBUsI CTOJIKHOBe-
HUS C HUMU U TeM 6BICTpee OHU
6yayT ocemaTh B IUIOTHBIE CIOH
aTtmocdepbl. OMHAKO TeM 60JIbIIe
MX KOJIHNYECTBO M, C/IeL0BaTe/Ib-
HO, TeM OO0JIBIIIE BEPOSITHOCTh BTO-
PHUYHBIX CTONIKHOBEHUH B JAHHON
opbuTanpHON o06macTu («3dhdexT
IPaHATHI»).,

HykHO TakKe HMeTh B BHLY,
YTO IPU CTOJIKHOBeHUU KO 06-
pa3yeTcsi OTHOCHTENBHO 60Jb-
me Meakoro KM (Kak, KCTa-
TH, U KpPyIIHOro, Maccol 6onee
50 Kr [1, 9]), 4YeM IpPH B3PHIBE
(cm. puc. 3), YTO MOKET GBITH yUTe-
HO COOTBETCTBYIOIIIMM KOppeK-
TUDYIOIMUM  (HOPMUPYIOIIKM)
K03b0PULIIEHTOM.

IIpu ctonxkHoOBeHHMU KA ¢ KM,
KpOMe MacChl U OTHOCUTeIbHOM
CKOPOCTH 4YacTuupsl KM, BaskHO,
B Kakoe MecTOo KA U 1mog KaKuM
YIJIOM K IIOBepXHOCTU KA ymaps-
eT atakyromui KO, KakoBa IIJI0T-
HOCTb, XPYIIKOCTb U TeMIlepaTypa
IIJIaBJIeHUs MaTepHralla YacTULIBL
U Tak paiee.

Takum 06pa3oM, OIIACHOCTBH IIO-
CJ1eACTBUM CTOJIKHOBEHUS NeHCTBY-
ro1rero KA ¢ KO 3aBHUCUT OT MHOTHUX
paxkTOpOB, U HEKOTOphle H3 HUX
TPYAHO Y4YecCTh.

MO>KHO IIPeJIOsKUTh CIIeNYIOLINHI
KPUTEPUM OINACHOCTH CTOJIKHOBe-
HUS IercTByomero KA ¢ KOHKpeT-
HBIM KO Maccoii m Ipu OTHOCHU-
TEJIBHOM CKOPOCTHU COIYDKEHUS Vo
pu noraganuu KO B o6macts KA,
HMEIOLIYIO CTeIIeHb YSI3BUMOCTHU ky,

II0[1 YIJIOM K €ro ITOBEPXHOCTH .

. 2
W, = km)pM ky k"p sinpmv,
rie K, — HOPMHUDYIOUIMH KO3d-
duLHeHT, knp - Ko3dpdulreHT,

VYUTBHIBAIOIIUN IIpouHre (aKTo-
PBI (IIOTHOCTH, XPYIIKOCTH, TOUKY
IUIABJIEHHS MaTepHaJla ATaKyole-
ro KO), ec/tu eCTh CBeIeHUS O HUX.

Ha ocHOBe 3TOro KpUTepHUsI
MOXKHO IIOCTPOMTbH KpUTepumr Wi
OIIACHOCTU CTONKHOBeHUSI KA
C OTCJIeKMBAaEMBIMHU (KaTaJIOTU-
3UpOBaHHBIMU) KO B JaHHOM Op-
OGUTAIBHON 00j1acTH S, a TaKKe
kpuTepuii W OIaCHOCTH CTOJIK-
HOBeHHH KA c menkum KM (ero
IIOTOKAMH), YCPeSHEHHBIN IJIs
IAHHOM OpOUTAIbHOL 06J/IaCTH

Ws = kHopM iWOn p.,

roe n - uHAerc KO, p, - BEpoOST-
HOCTB CTOIKHOBeHUS KA ¢ n-m KO,
a CYMMMPOBaHHe OCYILIeCTBIISIeTCs
II0 BCeM KaTaJIOTU3HUPOBAaHHBIM
KO B paccMaTpuBaeMOM OpOUTATE-
HOM objacTu. ITO, IO OIpefesie-
HHUIO, TOYHOEe 3HAauyeHMe OIIaCHO-
CTHU, U OYeBUIHO, YTO BEIUMCIIEHHe
3HaUeHUU HEeKOTOPHIX ero KOMIIO-
HEHT Ipo6JIeMaTUYHO, XOTSI U BO3-
MOKHO C IIOMOIIBIO DPa3INMYHBIX
HH>KeHEePHBIX MOZeIel 3aCOPeHHO-
cTtr OKII U TOJIBKO [AJ15 U3BECTHBIX
U oTcneskuBaeMbIx KO,

3aMeTHUM, YTO TOYHOCTDb pacyeTa
BEPOSITHOCTU CTOJIKHOBEHUH YIIU-
PaeTcs B TOYHOCTb OIIPeJeeHUs
0opbuUT, YTO, B CBOIO O4Yepensn, 3a-
BHUCUT OT TOYHOCTH U MEPHUOAUY-
HOCTH U3MEPEeHUN II0JIOKEHUS
u ckopoctu KO. A Ha CylLuecTBeH-
HOe yJIy4IlIeHHe ITOC/IeJHUX B 671U -
SKapilee BpeMs PACCYUTHIBATH
He IIPUXOAUTCS M3-3a OIIpeleieH-
HOIO0 «IUTaTHOI'O HACBIIIEHUSI»
oberx CHCTEeM KOHTPOJISI KOCMOCA
(POCCHMHCKOM M aMEepPHUKAHCKOH)

CpencTBaMU HaGIIOOeHUS .

JUIsl CHUTBHO 3aCOPEHHBIX HeKaTa-
JIOTU3MPOBAaHHBIM MeJIKHUM KM op-
6UTAJBHBIX 00JIaCTEH MOXKHO BOC-
II0JIb30BaThCS CJIEAYIOIIUM 6ojiee
IIPOCTBIM CTATHCTUYECKU JIOKUIb-
HO YCpPeTHEHHBIM KPUTEPHEM

— M 2
W =k, K7k, P qsing, m.y

Hopm "y cpcp?

I7ie V,, - CpPefHss OTHOCHTENIbHAs
CKOPOCTH COMVDKEHUS TOTEeHII AT~
HO CTJIKMBAIOIIHXCS C JAHHBIM KA
00BEKTOB MJIU HX IIOTOKOB B Pac-
CMaTpHBaeMOL 0pOUTUILHOM 0bJ1a-
CTH, M, - CPENHSSI Macca YaCTHIBI
KM B 1mIoTOKe, q - IUIOTHOCTb Habe-
rarourero rnoroka KM, IIpu BeIYUC-
JIeHUHM YCpeLHEeHHBIX [1apaMeTPOB
Kk, k., @, MOXKHO BOCIIOJIb30BaTh-
Cs CPeOJHUMH XapaKTepUCTHKAMU
Haberaromux oTtokoB KM. U oHU
6yoyT TemM TOUYHee U OIIpefereH-
Hee, 4YeM Y)Ke paccMaTpuBaeMasi
opbuTanbHas 0671acTh U KOpoude
UHTEpeCcyoIIui Hac UWHTepBal
BpeMeHH. [IJIs1 3TOro, KOHEeYHO 3Ke,
HY>KHO HMeTb COOTBETCTBYIOIIYIO
OUHaMUYecKyr Mmomeinb KM B faH-
HOM OpOUTAIBHOM 06JI1aCTH C Heob-
XOAUMBIMU CTAaTUCTUYECKUMU Xa-
PaKTEPUCTHUKAMH [7].

I10CKOJIBKY B GOJIBIIMHCTBE Op-
6UTaJbHBIX 06JIaCTeH eCcTh HH-
OUBUAYAIBPHO KOHTPOJIHPYEeMBbIe
KO u crorieHus cpegHepasMepHO-
ro ¥ Mearoro KM, y4UTBIBAeMOIO
JIUIIh CTAaTHUCTHUYECKU, eCTeCTBEeH-
HO IIOCTPOMTH 06IIyI0 AudbdepeH-
LIIPOBAHHYIO OLIEHKY [TOTeHLIa/Ib-
HOM OIIACHOCTH CTOJIKHOBeHMM KA
¢ KM (1 KO Boob611e): N

WZ = WS + WSCP = kHOpM (ZWOH pﬂ +

n
{ 2
+k 7k, *qsing,my?).

31ech IIepBoe CIaraeMoe B IIPABOH
YaCTHU OTBEYaeT 32 UHAUBUIYIb-
HO OTCIIEKHMBAEMBIN (KATAJIOTHU3U-
poBaHHBII) KM, a BTOpOe - 3a CTa-
THUCTUYeCKU yUHUThIBaeMble I0OTOKU
menkoro KM B JaHHOM OpOUTAIIb-
HOM 0671aCTH.

BO3MOXHO, Ojs 601ee TOHKOH
CTPYKTYPBI OLIEHKH U He0b6XOIU-
MOTO COTJIACOBAaHUS 060UX CIarae-



MBIX IPUETCS JJ1s KAKIOT0 U3 HUX BBe-
CTH CBOH HOPMUPYIOIIHUI KOIOOULIHEHT
Rypur 1=1, 2.

B 3aBUCHMOCTHU OT BBICOTHI 06JIaCTU
OKII 3TH IoKa3aTenu (Kak M cama OItac-
HOCTb CTOJIKHOBEHUSI) MOTYT CYIIeCTBEH-
HO M3MEHSTHCS KaK M3-32 PA3TUUYHBIX
IIJIOTHOCTeN pacnpeneneHus KO B co-
OTBETCTBYIOIIUX OOJIACTSIX, TaK U H3-3a
Pa3IMYHBIX CKOpOCTel comrpkeHus: KO,
XapaKTepHBIX [/ Pa3HBIX BBICOTHBIX
nuanaszoHoB OKII, [Ipu 3ToM oba 1o-
CJIefHUX ITapaMeTpa MOTYT 3HAUUTellb-
HO pasnmu4yathcs [1]. Tak, anas obaactu
HU3KUX OPOUT CpefHSsIsI OTHOCHUTEeIbHAS
CKODPOCTb COMMKEHHUA V, COCTABIISAET IIPH-
6/IU3UTENIBHO 10 KM/C (pmaKchaanaﬂ -
17 kM/C), Ha ITOTYCUHXPOHHBIX KPYTOBBIX
op6HUTaxX OKOJIO 4 KM/C (MaKCHMAaJIbHAasI —
7,8 KM/C), a Ha reoCTAL[MIOHAPHOMN OpOuU-
Te (['CO) - 0,5 KM/c (MaKCUMaJIbHAS Te-
OpeTHYeCcKU COCTaBJIsSeT 6 KM/C, HO 3TO
IIOYTU HEBepPOSITHBIM CJIy4all B BULY
TOro, uTo Ha I'CO Bce KO OBMKYTCA B OC-
HOBHOM B OZHY CTOPOHY) [1].

Ba)KHO 3aMeTUTh, YTO TUIIMYHBIE 3HaA-
YeHUsI allPUOPHO PACCUUTHIBAEMOM Be-
POSITHOCTU CTOJIKHOBEHHS KaTaJIOTHU3U-
poBaHHBIX KO cocTaBistor p, = 107...107.
[103TOMY CpaBHEHME COCTABIISIONINX W
u W& umeeT cyry60o IpPaKTHYECKUM
CMBICJI 11 KOCMOHABTUKU U YIIpaBIIsie-
MBIX KOCMHUYECKHX IIOJIeTOB B LIeJIOM
U MOMKeT CIY>KUTb MHCTPYMEHTOM aHa-
JIM3a U BBIPAGOTKU peLIeHHH 06 YKIIO-
HeHNU KA ot ctonikHOBeHU4 ¢ KO. Ecnu
BTOpOe (JIaraeMoe OKasKeTCsI COM3Me-
PUMBIM UIH OOJIBIIUM II€PBOrO, TO Ma-
HeBD YKIIOHEHUS OT CTOJIKHOBEHMUS C Ka-
TaJIOTU3UPOBAHHBIM KO TepsieT CMBICII
(3P PERTHUBHOCTH €r0 HU3KA) I10 KPAHHEH
Mepe IIO ABYM IIpUYHHaM. Bo-IlepBhHIX,
OH He M306aBJISIET C MIOCTATOYHOM BEPO-
SAATHOCTBIO OT CTONKHOBeHUS KA ¢ KM,
U MaHeBD yXOZa OT CTOJIKHOBEHUS C JaH-
HBIM KaTaJIOTU3UPOBAaHHBIM KO MoOkeT
C [OCTAaTOYHO BBICOKOM BepPOSITHOCTBIO
IIPUBECTU K CTOJIKHOBEHHUIO C ADYILUM,
HeHabmogaeMeIM KO. Bo-BTOpBIX, Ma-
HeBD IapaHTUPOBAHHO CHIKAET! pecypc
«AKTUBHOM» >XU3HU KA, BO3MOXKHOCTH
[IOAAePsKaHUS 33JaHHOM OpOUTEl QYHK-
LIUOHWPOBAHUS, YTO O3HayaeT [eTep-
MUHHPOBAHHOE COKpallleHUe ITI0TeHLIM-
QIBHOI'O CPOKA ero IIpUMeHeHUs .

Hcrione3ysl MIpemJIOKeHHBIN IIOAXOZ,
K OLleHKe II0TeHLIMAJIBHOM OIIaCHOCTU
cTonKkHOBeHUMN KO, MOXKHO IIOCTPOUTH

- ', " *
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KapTy OIACHOCTH CTOJIKHOBEHUMI
JUIS PA3IUYHBIX KiIaccoB KA u pas-
JIMYHBIX OPOUTANIPHBIX 0bJIacTel
B OKII. B MeXAyHapOLHOMN IIpaK-
THKe OOBIYHO IIPUHSTO [eIeHHe
OPOUTAIBHBIX 06JIACTEN II0 BBICO-
TaM opbut. Haubonbiieil Bepo-
SITHOCTBIO CTOJIKHOBEHUM XapakK-
TepU3yeTCsl  HU3KOOPOUTaIbHAS
obmacTp, KOHKDPETHO, [AHuarla-
30HBI BBICOT OT 700 mo 1000 xm
U oT 1400 zmo 1500 xm. OmmacHOCTb
U BepOSITHOCTb CTOJIKHOBEHUM,
KOHEYHO, KOPPEJIUPYIOT C TaKOoM
XapaKTePUCTUKOM, KaK IUIOT-
HocThb KO B [IaHHOM OpPOGUTAIB-
HOM obmacTtu. OgHAKO HEeKOTOPEIe
OopbUTaNIBPHBIE 0071aCTU  BHOCST

CyILIleCTBEHHBIE IIOIIPABKU B DOTY
Koppensuuio. Hampumep, B re-
OCTAIIMOHAPDHOM IIOSIcE Op6HT,
B KOTOPOM IIJIOTHOCTBR KO BecbMa
BBICOKa, BEPOSTHOCTL CTOJIKHOBe-
HUI U 0C06eHHO UX OITACHOCTH J0-
BOJIBHO HU3KU., DTO OOBSICHSIETCS
o61uM AByKeHUueM KO B OCHOB-
HOM B OHY CTOPOHY U MaJIOM OT-
HOCHTEJIBHOM CKOPOCTBIO UX COJIH-
SKEHUS B 3TOM ITosice [7].

[ ompeneneHHs OIIACHOCTHU
CTOJIKHOBEHHUN C KOHKPETHBIM
KA (3TO, Hampumep, Heo6xonU-
MO JienaTh IPHU BeIOOpe HY>KHOM
Op6UTEl B KOHKPETHOM IIpOEK-
Te, a TaKKe IIPpU pacyeTe MaHEB-

POB YKIOHeHHUSI KA OT CTOJIIKHO-
BEHMI) MOKHO OrPaHHUYMBATECSI
JIOBOJIBHO Y3KOM OPOHTAIBHOM 06-
JIACTBIO, VYMTBIBAS HE TOJIBKO
BBICOTY OPOMTBI, HO U JIpyrue ee
IIapaMeTphl - HaKJIOHEHHE, 3KC-
LIEHTPUCUTET U I[podee. B 3ToM
CJIydae UCXOOHBIE JAHHBIE O 3aC0-
PEHHOCTU OpO6UTAIBPHON 06j1aCTH
6ynyT 60jlee oOIIpedeIeHHBIMU,
a pe3yJabTaThl pacuyeTa OIIaCHOCTU
CTOJIKHOBEHUH - 60j1e€ TOUHBIMH.
B 3TOM CYIIeCTBEHHYIO I[IOMOIIb
MOKET OKasaTh AaJIbHelilllee Co-
BEPIIEHCTBOBAHME  JHHaAMHYe-
CKHX MOJIeJIeHr TeXHOIreHHOM 3aco-
perHocTU OKII.

EJ

BbIBO/1bl

@

1 ITpu pacCMOTPEHHH BOIIPOCOB 6€30ITaCHOCTH KOCMHUECKUX ITOJIETOB HYSKHO C HAaCTO-
+DOSKEHHOCTBIO OTHOCUTHCS K YIIPOIEHHBIM OLIEHKAaM OITaCHOCTH CTOJIKHOBEHHUH, Ha-
IIPHUMeD K HUCII0Ib30BAHUIO 0606IeHHBIX U YCPeIHEHHBIX OLIeHOK, OIIpee/IeHUI0 OITac-
HBIX KO HCXOAS TOIBKO U3 UX PasMepa U TOMY IIOJO6HOTrO.

[Ipe[yIO’KEHO B OCHOBY IIPOLIEAYPHl IPUHSTHUS pellleHUs 06 YKIOHEeHUH [IeHMCTBYIO-
J1ero KA oT cTonkKHOBeHUs ¢ KM ITOJIOSKUTH B3BellleHHOe CPaBHEHHEe COCTABIISIONIeN

OLIEHKM OITaCHOCTH, KACAIOIIEHCsS CTONIKHOBEHHS C KOHKDETHBIM KaTaJIOTH3HMPOBaH-
HBIM KO, U CTAaTUCTHUYECKOH! COCTABIAIOIIEH (YUUTHIBAIOIIEH HEKATATOTH3UPOBAHHEBIE
IO Y/ISIIMU MeJIKOro KM).

AHaiIM3 OJUHAMHKYU PAaHIOB OIIACHOCTH IIPOUCLIEAINIKNX B IIPOIIJIOM pa3pYHIEHHﬁ
KO 103BoJIIeT OLIEHUTH, HACKOJIbKO YOAYHO () 39)051 BbIGpaHBI OP6I/ITa)'IBHbIe obnacTu
AJIA IIPDOBeAEHU A IIOTEHLIHAJIBHO OITACHBIX KOCMHYeCKHX 3KCIIePDHMMEHTOB.

VY3KUM MeCTOM ITPU ITOCTPOEHUU TOUHBIX OLIEHOK SIBJISIeTCS B IIePBYIO ouepe/b MH-

.bopMaIiys 0 IVIOTHOCTU U JUHAMUKe MeNKUX ¢pakiuii KM, TpebyeTcsl coBepIlIeH-

CTBOBAHUE CITOCO60B U CPENICTB UX HAGIIOAEHUS U, COOTBETCTBEHHO, MO/eJIel ITI0TOKOB
Menkoro KM.

5 BBuAy 6oibHIoro AeduLUTA M3MepeHUM Menkoro KM (M3-3a HemOCTaTKa CPeICTB
\HabII0[IeHUSI C COOTBETCTBYIOIMMU BO3MOKHOCTSIMU) U C YYETOM €ro 3HAYHTEIb-
HOM OITACHOCTH IS KOCMUUYECKOM OesSTeJIbHOCTH KpParHe aKTyaJbHO COTPYAHHUYECTBO
B/Ia[IeJIbLIEB BCeX MMEIOIIUXCSI B MHUPe MCTOUHUMKOB TaKUX M3MepeHUI. B 4acTHOCTH,
BeChbMa I10J1e3HO 6b110 6B HUIAAUTD PETYISIPHBIN 06MeH KaTasioramMmu KO, B IIEPBYIO OUe-
pens, mexkay CKKII CIIA u PO kKak Haubosiee COep>KaTeIbHBIMHU.
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AHHOTALMSA | B cTtaTbe paccMaTpuBaeTcs
npeasioxKeHVe No peLleHnto 3agaum obec-
NeyYeHnss OXNaxAeHNA MHOMOKaHaIbHbIX
npuemo-nepeaatonx moaynein (MrM) ax-
TUBHOI Ga3MpOBaHHOM aHTEHHOW peLUeTKM
(A®DAP) C BbICOKOI NMJIOTHOCTbIO TEMJIOBOMO
noToka. NMpeanaraercs yCTPONCTBO XKUA-
KOCTHOrO oxnaxaeHus Takux MMM, obec-
neymBaloLLLee paBHOMEPHOE OXJIaXKAeHWe
Ka*KAOoro KaHana.

KntoueBble cnoBa: akmuBHasi
chasupoBaHHas aHmeHHasl pewemka,
npuemo-nepedaroujuti Mooyib,

B030yLWHOe oxaawcoeHue, WUOKOCMHOoe
oxnawcoeHue, ycmpolcmBo oxaamcoeHus,
HU3K03amep3arowas wcuOKoCmb, cucmema
oxnamcoeHuss AQAP, MHo2oKaHaabHbIl [11TM
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YTOBblI OBECMEYNTb
TEMMEPATYPHbIW
PEXVM PABOTbI MO-
JIYMPOBOAHKOBbIX
KPVCTAJIJIOB B CO-
CTABE MMM, HEOB-
XOAMMO PELLNTb
3AIAYY OTBOJA
TEMJIA U3 3AKPbITO-
O MAJIOTABAPUTHO-
O MPOCTPAHCTBA
YCTPOWCTBA (BJIOKA,
MOAYNS) B YC/IOBNAX
PASMELLIEEHNA BHY-
TPW HEIO 3/IEMEH-
TOB — ICTOYHWKOB
TENJIOBbIAENEHNA

B PABOYEM PEXMME.

66

COBPEMEHHBIX YCIIOBUSAX C II0SIBJIe-
HMEeM HOBBIX TPe6OBaHUH II0 yBe-
JIMYEHUIO CIIeKTpa 3amad, H3Me-
HEHUIO0 MOIIHOCTEH 3JIeMeHTOB
PDA, B TOM 4MCJIe BXOASIIHX B COCTaB
A®AP, BO3HUKAIOT 3aJla4M 10 obecrieye-
HHIO He06XOAUMOro peskuMa PYHKIIHO-
HUPOBaHUS ADPAP B pa3IUYHBIX YCJIO-
BUSIX OKPY>KAIOIIEH Cpefbl.

BaskHBIM GaKTOPOM MOAAEPsKAHUS 3a-
OAHHBIX I1apaMeTpoB AQPAP gBiseTcs
obecrieyeHHe TeMIIePATyYPHBIX PESKMMOB
PaboThl ITONYIIPOBOJHUKOBBIX KPUCTAJI-
JIOB B COCTaBe IIPHEeMO-IIepeJaloII X MO-
oyner (IIIIM), OCHOBHBIX MCTOYHHKOB
BBIIeJIeHU S Tellja.

OOHOM U3 TPYAHOPEUIU3YEMEBIX 3a-
Jad SBISeTCS 3aJada OTBOZA TeIlla
M3 3aKPBITOTO MaJIOTa6apUTHOrO IIPO-
CTPAHCTBA YCTPOMCTBA (6J10Ka, MOMYIISA)
B YCIOBUSX pasMeILIeHUs BHYTPU HETO
3JIEMEHTOB - UCTOUHUKOB TEIIOBBIIe/Ie-
HUS B paboyeM peskuMe.

CYI.T.IECTBYET MHO>KeCTBO BAPDHAHTOB OTBEe-
AeHH TeIllla OT KOPITyCa MOAYJIsdA, HO, KaAK
IIOKa3bIBAET IIPAKTHKA, 3TOI'0 HEAOCTATOY-
HO. BaOKHBIM aCIIeKTOM SIBJISIETCS ITOMCK

BO3MO>KHOCTH OTBeJEeHHS TeIlJId OT CAMHX
TEIJIOBBIAESIAIOIIMX 3JIEMEHTOB.

TakoOMY HOBOMY IIOAXOAY OTBO/IA M365I-
TOYHOTIO TeIlJia C IIOBEPXHOCTU TeIlJIOo-
BBIOENAIOIIUX 3JIeMeHTOB IIpHUeMo-IIe-
penarwinero moxnynss ADAP I0CBALIEH
IIpeACTaBISIEMBIN Ha OOCYy>KAeHHEe Ma-
Tepuasl.

TemriepaTypa KpUCTa/lINIa YCHUIIUTENS,
IJIs1 obecIieyeHUs ero JOJTOBPEMEHHOM
paboThI, He HOJIKHA ITPEBBIIIATH +80 °C,
IIOCKOJIBKY IIPH 60JIee BEICOKOM TeMIlepa-
Type CyLIeCTBEHHO CHUKAIOTCS IIOKa3a-
TeJIN ero HaZeXKHOCTU U KO3POULIKMeHT
[10JIe3HOT0 JeHcTBUsA. Tak, B pa3paba-
TbIBA€MOM BOCBMMKaHanbHOM IIIIM
KPUCTAIIBL BBILEISIOT 40 25 BT Terino-
BOM MOIIHOCTH ITPHU IIJIOIMIAAU KOHTAKTa
12 MM? (IUIOTHOCTD BBHIZE/IIEMOr0 TEeIlIOo-
BOT'0 IIOTOKA 3KBUBIEHTHA 208 BT/cM?).
Ob1miast TeruioBasi MOLIHOCTh, BBIJeIse-
mas I[II[IM, 1 KBT, TO eCTh KasKIBIH KaHaI
BBIZIeNSgeT 125 BT TeIIIOBOM MOLIHOCTH
(puc. 1), KoTopas AOJIXKHA 6BITH paccesHa
B OKPYsKalollleM IIPOCTPAHCTBeE.

[IpeBapUTENbHBIN TEIJIOBOM pacyeT
BO3AYIIHOIO OXJKIEHUS pa3pabaThl-
Baemoro I1TIM 1mokasas, 4To oI CHATUS
TEeIJIOBOTO II0OTOKAa TaKOM MOIIHOCTU
Ha Kopryce IIIIM (IIIIM He yCTaHOBJIEH
B AHTEHHOM IIOJIOTHE) [OOJKEH OBITh

PucyHok 1. Obnacmu BbidesiseMoli mensioBol MOWHOCMU B 0bpa3sue

yembipexKkaHasibHozo [11TM



MNoBopoTHas

HAWBOJIEE MPUEMJIEMbIN AGAP (L)

BAPVWAHT ANnd OTBOAA

YeTbipexrpaHHaa YeTbipexrpaHHas YeTbipexrpaHHas YeTbipexrpaHHas

ADAP (DAP) (G) ADAP 0

ADAP (DAP) (S)  ADAP (DAP) (X)

TEMNNA N3 3AKPbITOIO
MPNEMO-MNEPEAAOLLEIO
MoAaynga - NPUMEHEHWNE

[

HKNOKOCTHOIO OXJIAXK-
JEHWSA MMM C CNOJIb30-
BAHVEM HN3KO3AMEP3A-
FOLLLEV OXTAMOAHLLEN
HKNIOKOCTI.

YCTAaHOBJIEH paAMaTOP BO3AYIIHOIO OXJIKOEHUS
pasmepoMm 150 MM Ha 500 MM C pebpaMH BBHICO-
TOM 30 MM U [BYMS BEHTUISITOPAMH MOIIHOCTBIO
110 100 BT. YUMTEIBas IIJIOTHOCTh YCTAHOBKU IIIIM
Ha aHTeHHOM IIOJIOTHe U pa3MellleHHe TeIlJIOBbI-
OeISIIIUX KPUCTAIIOB B 3aKPBITOM IIPOCTPAHCTBE
Ha HeKOTOPOM PACCTOSIHUU OT pajuaropa, 3TOT Ba-
PHUAHT OXJIKAEHUS OKa3aJICSd HelIpHeMJIeMbIM.

Jlis oTBOZA TeIlia M3 3aKpblToro IIIIM Hawuboiee
IIpHeMJIEMBIM BAPDHUAHTOM SIBJISIETCS IIPUMEHeHHe
SKUIAKOCTHOTO OxXNIaskKmeHUs I[IITM C MCII0JIb30BaHU-
€M HH3K03aMeP32aIeH 0XJIasKIAI0Iel SKUIKOCTH,
TakK KakK QYHKIMOHHPpOBaHNe ADAP IIpeAIrionaraer-
Cs B IIMPOKOM [OMaIla3oHe HapYKHBIX TeMIIepaTyp
oT +40 °C mo -40 °C (mJIsT MOPCKUX CYAO0B), C BBICOKOH
TeIJIOEMKOCTbIO, IIPUHYAUTENIBHO LIUPKYIHUPYIO-
el o KaHajaM BHYTPU IIIIM. [j1s SKULKOCTHOTO
OXJIasKAEeHUSI BOCBMHKaHalbHOro IIIIM Ipenjoske-
HO YCTPOMCTBO OXJKAEHUSI, KOTOpOoe YCTaHABIU-
BaeTcsd BHYTpH IIIIM.

OiTyuepa [Ajs BXO4a UM BBIXOJA OXJIKAAOIIEN
SKUJKOCTU PACIIONIOXKEeHBI Ha BepxHeM TOpLIeBOM
moBepxHoOCTU IITIM. OxjIaskOaroliye MarucTpaliu
[IIIM ODOAKIIOYAIOTCS IapayIeJIbHO K 06I1Iel CHCTe-
Me oxnakaeHus ADAP., [l obecriedeHUs: 6bICTPOH
3aMeHBl OTKA3aBIIMX MOAYJeN, 6e3 CJIMBa OXJIaXK-
HAOIIeN SKUAKOCTH M3 CUCTEeMBbl, IIOAKIIOUeHUEe
[IIIM OCy11eCTBIIsIeTCs Yepe3 repMeTHYHbIe OBICTPO-
pa3beMHBbIe COeJUHeHU S,

CucreMa oxynaxkngeHuss APAP COCTOUT M3 CIeLyIo-
LMX 3JIEMEHTOB:

- KUAKOCTHOTO Hacoca C
U YaCTOTHBIM DEeryJIsiTOPOM;

- TEIUIOOOMEHHOTrO0 aIlllapaTa;
- OXJIKAAIOIIEH JKUAKOCTH

- Tpy6OIIPOBOAOB;

- TPYOOITPOBOSHOM apMaTYypHI;
- PaCIIMPUTEIBHOr0 6auKa;

- JaTYHUKOB TeMIIEPATYPHI;

- dunpTpa;

- CUCTeMB! YIIPaBJIeHUs.

MOIIIHOCTD 3JIeKTPOLBUTATENS, PACXO[L OXJIaK-
JAMOINEeN >KUAKOCTH, pPa3Mephl TPYOGOIIPOBOMOB,
TEIIJIOOOMEHHOTrO alllapaTa ONPeIeIsIIoTCS KOJIH-
yecTBOM IIIIM, ycTaHOBIeHHBIM Ha AQAP. Ilpen-
BapUTEIbHBIN TEIUIOBOM pacyeT I10Ka3ajl, UTO AJIs
oxJIasKAeHUusa omHoro IITIM ¢ IpPOrHO3MpyeMBbIMHU
XaPaKTEePUCTUKAMHU TEIUIOBBIIeI€HUS HEOOXOMMMO
00eCIIeYrTh PACXO0, OXJIAKAAIOIIEH SKUAKOCTU THUIIA
«3IKO0C0I-40» 60 cM3/ceK IIpU IIeperajie TeMIlepaTy-
PBI MeXKOy BXOLOM U BEIXOAOM 5 °C.

[Ipenjaraemoe yCTPOMCTBO OXJIKAEHHUS BOCBMU-
KaHanpHOro IIIIM COCTOMT M3 [ABYX IIPOLOJIBHBIX
TPY6OIIPOBOAOB IPSIMOYTOJIBHOTO CeUEeHUS AJIs 10/ -
BOZA U OTBOMA OX/IaKOAIOLIEH SKUOAKOCTH U BOCBMU
IIOIIEPEYHBIX TEIIOOOMEHHBIX YCTPOMCTB IT0 KOIH-

3JIEKTPOABHUIATEIIEM
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YecTBY KaHIOB B ITIIM. Pa3aMepHl TeIIJI006MeHHBIX
YCTPOMCTB PaBHEI pa3MepaM ILIAT, e Pa3MellaioT-
Cs1 37IeKTPOHHBIE 3JIeMeHTHl YCUIUTeIel CUTHAJIOB,

VYCTPOMCTBO  OXJKAEHUST  U3TOTABINBAETCS
M3 MeTa/la C BBICOKMM KO3POUIIMEeHTOM TeIljio-
IIPOBOJHOCTH, 3TO AIIOMUHHEBBIE CIUIABBl THUIIA
AMTI, AMII uiu Meab TOIIIHHOM 1-1,5 MM. [leTaau
YCTPOMCTBA OXJIKAEHUS COeNUHSIOTCSI MeXIy CO-
6011 CBapKOM MU TBEPAOCIIABHBIM IIPUIIOEM.,

B IpOAOIBHEIX TPYOOIIPOBOZAX, Uepe3 KOTOPEIE I10-
[AeTCSI K OTBOLUTCS OXJIKAAIOIINAS SKUIKOCTh, B Mée-
CTaX IIPUMBIKAHUS TEIUIOO6OMEHHBIX YCTPOMCTB,
BEIDE3aHBl IIPSIMOYTOJNIBHEIE OTBEPCTUS C pasMe-
PaMH, PaBHBIMH pa3MepaM IIPOXOAHBIX KaHAJIOB
TEIUIOO6MEHHBIX YCTPOMCTB. [lolepevyHoe ceueHUe
IIPSIMOYTOJIBHBIX TPYGOIIPOBOZOB OIIPELENISIeTCs KO-
JIMYECTBOM IIPOXOASALIEH OXIKIAIOIIEH SKUIKOCTH
U BEIGDAHHOM CKOPOCTBIO e TeUeHUs .

Ter1006MeHHOe YCTPOMCTBO IIPEACTABIISIET CO6O0M
IIPSIMOYTOJILHBIN TPYOOIIPOBOJL, COCTOSIIITMM U3 ABYX
JeTanel, COeOUHEHHBIX MEXKIY COOOM CBapKOM HIN
narikori. CTOpOHA, 4Yepe3 KOTOPYIO IIepelaeTcsl TeIl-
JIOBO¥ IIOTOK, KMEeT TOJMLIMHY 8 MM, U Ha IIOBEpPX-
HOCTH, KOTOPYIO OMBIBAET OXJILKIAIOIIAS SKUIKOCTD,
oTdpe3epoBaHbl pebpa BHICOTOM 3 MM, TOJIIMHON
1 MM, IpUYeM B CpeHEeH YacTU KaHasla 1/3 4acTh 06-
LIeH JJINHBL pebep CMellleHa U PACIIOIaraeTcs B IIPo-
MEeKyTKaX MeKIy pebpaMU HadaJIbHOM U KOHEUHOMN
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YacTeH KaHaila. Takas KOHCTPYKLHMA ITPOXOOAHOTO Ka-
HaJia ITI03BOJISET IIOBBICUTD TEIIJIOCHEM 3a CHET YBEJIH-
YeHHs TYPGVJIGHTHOCTI/I IIOTOKaA.

BepxHsisi U GOKOBBbIe YAaCTHU IIPOXOJHOIO KaHasia
TEeIJI006MEeHHOT0 YCTPOMCTBA BhIIIOIHEHH! U3 [1-06-
Ppa3HOro npoduis TOMIIUHON 1-1,5 MM U BBICOTOM
4 mM. Ha nUIeBOM ITOBEPXHOCTU TEIJIOOOMEHHO-
IO YCTPOMCTBA 3aKPEeIISIOTCSI TeIlJIOBBIAeIISIoNIe
3JIeMeHThl KaHana IITIM, TaKasg KOHCTPYKLIHA
II03BOJIUT COKPATUTb KOJIMUYECTBO CJIOEB, yd4acT-
BYIOII[MX B TeIJIOIlepefiade OT TeIIOBBIEISIONINX
371eMEeHTOB [I0 IIOTOKa >KUAKOCTU, U YMEHBIIUTh
oblee TeIIOBOe COIPOTHBIeHMHe. KOHCTPYKIIMS
YCTPOMCTBA OXTIKAEHUS II0Ka3aHa Ha pUCYHKe 2.

J1si HOPMaJAbHOrO QYyHKLMHOHUPOBaHUA I[IIIM
TeMIlepaTypa  TeIUIOBBIAENSIOLIUX  3JIeMeHTOB
B Pa3HBIX KaHalax AOJDKHA OBITh IPUMEPHO OfU-
HaKOBOM, IS 4Yero Heo6xXxoAuMO 06eCIIeYUTh PaB-
HOMEepHOe pacIipefiejieHue OXJIaKIAMOIIeN >KUL-
KOCTH II0 BOCBMH TeIIJI0O06MEHHBIM YCTPOMCTBAM.
DTO LOCTUTAeTCs KOHCTPYKL[Mel, TOUHOCThIO U3Tro-
TOBJIEHUS COCTABHBIX YaCTeN U CO0PKU YCTPOMCTBA
OXJIKIEeHUs .

B HacToslee BpeMs BeIeTCsS OTpPaboTKa TeXHO-
JIOTUM H3TOTOBJIEHUS YCTPOMCTBA OXJIAKIEHUS
U IIPOEKTUPOBAHUE CTeHOa [Jisg IIPOBefeHUS UC-
OBITAHUN BapPHUAHTOB >KUAKOCTHOTO OXJIAKIOEHUS
TITIM U moATBEP>KOEHMUS PACUETHBIX HAHHEBIX.
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PucyHOK 2. KoHcmpyKyus ycmpolcmBa oxnanc0eHus

1. Tpybonposod omsoda oxnaxucoaroueli wcudkocmu,; 2. TennoobmeHHoe ycmpolicmso; 3. Pebpa oxnamc0eHus;
4. TpybonpoBod nodBoda oxnamcoaroweli wcudkocmu; 5. TennoBbiOensowue 31eMEHMbI.



PaduosnoKayuoHHbIe KopabesbHble cmaHyuu ¢ AQAP
pasuyHo20 duana3oHa

-

-

ML CETe e I

FE
Bowars [TT7— B [

[ttt f v e

Cucmema 0bpabomku paduosioKayuoHHol uHgopmayuu

"' Ty -

JinTepaTtypa I_J

1. NBaHoB K. J1., OcunoBcKuii A. A., PeabKa An. B.,

Pepbka AH. B., Tuxomupos A. B. LLiecTukaHanbHbi MMM gna
AGAP X-ananasoHa: nepefatoLLmnii TpakT // dNeKTpoHHas
TexHuKa. Cepus 2. MoaynpoBoAHUKOBbIE Npubopbl. 2015.
Bbinyck 2-3 (236-237). C. 21-31.

2. KpaxuH 0. W., PagueHKo B. M. NMpobnema TennooTtsoza
npuémo-nepenatoumx moaynei n AGAP C BbICOKMM

YPOBHEeM TennoBoro nanyyerus // C60pHMK LoKNanoB

III BcepoccUinckoi KoHpepeHLMn «PasnonoKkauns un
paanocsasb» (MockBa, 26-30 okTsbps 2009 r.). M.: UP3 um.
B. A. KotenbHukoBa PAH, 2009. C. 716-719. [3neKTpoHHOE
uspaHue]. URL: http://jre.cplire.ru/jre/library/3conference/
pdffiles/s007.pdf (AaTa obpaiieHus: 05.03.2018)

3. Eropos B. W., Kasak A. B., Kopa6bnes B. A., Monos 0. 10.,
MyruH W. B., WapKos A. B. ObecneuyeHne TEMIOBOIO pexnma
60/ibliepa3MepHOii akTMBHOM GpasmMpoBaHHO aHTEHHOM
peweTkn // HayuyHo-TexHU4YecKknii BecTHUK CMNery NTMo.
2005. Boinyck 18. C. 38-41.

References

1. Ivanov K. L., Osipovsky A. A., Redka Al. V.,

Redka An. V., Tikhomirov A. V. SIX-CHANNEL SRM FOR APAR
(active phased array antenna) OF X-BAND: THE TRANSMIT
PATH. Electronics. Series 2. Semiconductor device. 2015.
Issue 2-3 (236-237). Pp.21-31.

2. Krakhin 0. I., Radchenko V. P. THE HEAT REMOVING OF
SEND-RECEIVE MODULES (SRM) AND APAR (active phased
array antenna) WITH A HIGH LEVEL OF THERMAL RADIA-
TION. III all-Russian conference "Radar and radio" - IRE
RAS, 26-30th of October, 2009. Pp. 716-719.

URL: http://jre.cplire.ru/jre/library/3conference/pdffiles/
s007.pdf (Retrieval date: 05.03.2018)

3. Egorov V. 1., Kazak A. V., Korablev V. A., Popov U. U., Pu-
gin I. V., Sharkov A. V.. THERMAL control of LARGE ACTIVE
PHASED ARRAY ANTENNA: Scientific and technical Bulletin of
ITMO University, Issue 18, 2005. Pp. 38-41.

© bekunwes A. T., CMonsiko A. A., VicakoB M. B., Monenb A. A.,
MoHomapes . J1.

WcTopusa ctaTtbu:
MNoctynuna B pegakumto: 03.03.2018
MpuHsATa K nybamkaumm: 04.03.2018

MopepaTtop: Kocsk U. B.
KOHGNMKT MHTEpecoB: OTCyTCTBYET

Ana yumupoBaHus:

bekuwes A. T., CMossiKoB A. A., VicakoB M. B., [Monesb A. A.,
lMoHomapes /. J1. HoBbili Nn00Xx00 K peweHuro 3adayu
oxam0eHuss MHO20KaHalbHbIX npuemMo-nepedarujux Mooynel
A®AP // BosdywHo-KocMuyeckas cghepa. 2018. No1.

C. 64-69.

BosaylwHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018 69



HOBbIE TEXHOJIOTMW | NEW TECHNOLOGIES

YOK 629.7.01.

DOI 10.30981/2587-7992-2018-94-1-70-75

AW

Algirdas Z. RUBIS,
ITAR-TASS

Editor at Analytical Department
vko@vko.ru

The author of 3D graphics -
Dmitriy Khmel
The project of a new supersonic passenger

plane under the code name Fanstream was developed by
a Russian engine designer Alexander A. Gomberg. The
plane incorporates the best Soviet technologies and is
designed to become a universal aircraft not only for in-
tercontinental business flights, but also for suborbital
tourist trips into space. In his interview to the ATJ Alexan-
der A. Gomberg reveals the details of his development.
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FANSTREAM:
MPOTYNKA B KOCMOC

Aneruppgac 3eHOHaCOBHY PVPIBI/IC,

HUTAP-TACC,

pedakmop omadena cnpasouHo-aHaAumu1eckoll UuHpopmauuu,
vko@vko.ru

ABmop 3D-epagpuKu
Amumpud Xmenb
AHHOTALMA | MpoeKT HOBOrO CBEPX3BYKOBOI0 MaccaxMpCKOro

camoaeTa poCCUINCKOro ABuratenmcta Anekcanapa frombepra noga
pabounm HasBaHueM Fanstream Bobpan B cebs nyuylune COBETCKME
TEXHONIOMMW Y MPU3BaH CTaTb YHUBEPCAJIbHbIM CaMOJIETOM

He TONIbKO A5t MEXKOHTUHEHTaIbHbIX OM3HEeC-NoieToB, HO 1

Ansi cybopbutanbHbIX TYPUCTUYECKMX MyTELLEeCTBUIA B KOCMOC.
MoapobHee o Fanstream AnekcaHap ApKaabeBuy fombepr
pacckasaj B MHTEePBbIO XKypHany «BKC».

KnroueBble cnioBa: CBEPX3BYKOBbIE NACCaMUPCKUE CaMOJIembl,
0Bu2amesib camosiema, aBuayus, 6eaonacHocme

BosaylwHo-kocMuueckas chepa | Aerospace Sphere Journal Ne1(94) 2018
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AnekcaHap Apkagbesund FOMBEPT,
pocculickuli 0Bueamenucm

C mex nop KaK cBepx3By-
KOBble naccamcupckue
camonemsi (CIC) Ty-144
U «KoHKopO» 3aBepuiu-
JIU CBOU NOJIeMbl, yMbl
aBUaKOHCMPYKMOoOpPOoB
bydopaxwcum udesi co30a-
Hus Cl1C HoB0O20 noKoJie-
Hus, B KOmMopoM 6bisu bbi
yumeHbl Bce Hedocmameku
CBOUX UMEHUMbIX npedule-
CmMBEHHUKOB. [lpoeKmoB
CBEPX3BYKOBbIX bU3HeC-
Oxcemos B Poccuu u mMupe
3a nocnedHue 200kl npudy-
MaHo Hemano. Ho no mem
UIU UHbIM NPUYUHAM,
CBSI3aHHbIM C 00P0O20BU3-
Holl co30aHus u ucnsima-
Huli no0obHo20 camosema
U € 0mcymcmBuUEM mex-
HoJsi02uli U Mamepuasos,
CNOCOBHbIX peulums KOH-
KpemHsble mexHuU4ecKue
3a0ayu, HU 00UH 3aMbICEeN
CBEPX3BYKOB0O20 saliHepa
HOB020 NOKOJIEHUSA MaK

U He 6bi1 ocyulecmsieH.

72

HEBECHAS POCKOLUb

- AnekcaHop Apradbesu4, KAK08bl
IKOHOMUMecKue 060cHo8aAHUSA 8aLe20
npoexkma?

- HecMOTpS Ha TO, UTO CBEPX3BYKO-
Bble IIACCAKMPCKHE CAMOJIETHL YiKe
JAaBHO He JIeTAIOT, CIIPOC Ha HUX B
MUDE CYIIECTBYET, IIPEKAE BCETO Cpe-
IIU TeX JIIOMeH , KTO MOXKET cebe I103BOo-
JIUTH «IIPOKATUTHCS Ha CBEPX3BYKE»,
Be[lb 9TO He[IeIIIeBhIi IT0JIET.

IIpaBpa, HECKOJIBKO JIeT Ha3a[ BeLy-
1IKie aBUAKOMIIAHHUU MUPaA C Y>KacoM
06HAPY>KUIIH, UTO KOJIYECTBO I1epe-
JIeTOB CUJIBHO COKpallaeTcs. PaHble
6H3HeCcMeH JieTasl U3 EBpPOIbl B AMe-
PHUKY IISTh-I1€CTh pa3 B TOJ, AJISI TOTO
YTOOBI MOOOMIATHCSI C KIMEHTAMH,
IapTHepaMH, a cerdac ecTs Skype u
Ipyrue CII0cobbl OIIePATUBHOM CBSI-
3U. MHOT'He JeJIoBBIe IT0e34KHU OTMe-
HSIOTCS. Terieps OH cJieTaeT OAUH pa3
BTOJ, YTOOBI ITOKATh PYKY CBOEMY 3a-
OKeaHCKOMY IIapTHEePY, HO AJIS 3TOr0
JOCTATOYHO IIPOCTOr0 CaMoJIeTa.

- Bozampbix Atodeii 6 mupe mHoz20. U
8ce JKe, CKOAbKO U3 HUX 3aX0Mmsam umemib
nodo6HbLil camonem?

- Korzma KOMIIaHHHM, IIPOeKTHPYIO-

myie  CBEPX3BYKOBBlE  JIAMHEDHI,
3asBJISAIOT, YTO MOILYT IIOCTPOHTh
100 camMoleToOB,- OHM JIYKaBAT.
51 AymMaro, 4YTO PeasIbHO IIOCTPOUTh
10-20 CBepX3BYKOBBIX OH3HecIKe-
TOB. lleHa TaKOro caMojieTa IIpH-
6IIMKaeTCs K LieHe «A3pobyca A380».
CTOMMOCTh IIPOM3BOACTBA O4YeHb
BBICOKAA.

Brnarozmapst MoeH ufiee 3aTpaThl Ha
Pa3paboTKy U UCIIBITAHUS O6YAYT OT-
HOCHUTEIbHO HebOIbIIe, IOCKOJIBKY
UCIIONIb3yeMble HaMH OTeYeCTBeH-
Hble TeXHOJIOTUH TABHO IIPOBEPEHbI
Ha IIpakTHUKe, A BOT IIPOJATh TaKOM
caMoJIeT MOXKHO byZeT Oo4eHb JOpo-
ro. Iloymet Ha Fanstream u3 PoccHu B
AMepHUKY UIH HaobopoT oborifeTcs
B 30 TrICAY eBpOo. Ho HaclaskOeHUe
OT TIIepefBIKEHUS CO CKOPOCTHIO
«BBICTPee COBCTBEHHOI'0 BU3Tra» OKY-
IIUT €r0 C TUXBOH.

AJ1-31 - TY4LWWA MOTOP
NJ19 FANSTREAM

- Camoe 2nasHoe 6 camoaeite - 3110
dsuzameanb. Kakue dsuzameau 6ydym
cmosmb Ha eauiem camoneme?

- Co3maTh HOBBIM OBUIATeNb TIO-
pas3zmo CJIoXKHee, YyeM 060 caMo-
JIeT C 3THM [OBHUTaTejaeM. [103ToMy
HY>KHO HMCXOOUTH U3 TOTO, UTO YKe
eCTb. [BUraTelN - BeyHOe 60JIb-
HOe MECTO OTedyeCTBEeHHOIN aBHa-
uuu. CYacTJIMBOe UCKIIOYeHUe,
CO30aHHOe 3a IIOC/IeHHUeEe OeCSTU-
JIeTUs, - OBUTaTeNb AJI-31, KOTOPBIM
CTOUT Ha BCEX COBPEMEHHBIX KCTpe-
6utensgx Cy. B IIpoeKkTax HOBEMIIHX
CIIC npeABapUTEIbHO (HA PUCYHKAX)
YCTAaHABIMBAIOT TPU ABUTATENS, XOTS
U IBYX O6BLIO OBl BIIOJIHE JOCTATOYHO,
ecinu 6bl OHM 00JIaJlaik TSTOM Heob-
XOMMMOY BeJTUYHHEI.

Jaske B BapHaHTe C TpeMs [BU-
raTeiassMd B MHOCTPAHHBIX ITPOEK-
Tax CIIC BCce pPaBHO HYKHO OyzmeT
CO3[1aBaTh HOBBIM MOTOD, C TSCOM
OoKoJI0 20 TOHH. [IOXOXHH IO IIa-
pameTpaM [OBHUraTelb CTOUT Ha
MEXKKOHTHUHEHTAJIbHOM CBEPX3BY-
KOBOM 6oMmb6appuposmiuke Ty-160.
Ha Fanstream 6yayT YyCTaHOBIIe-
HBI YeThIpe ABUratensd AJI-31. OHu
OIITHUMM3UPOBAHEl [10J paboTy Ha
GONBIINX CKOPOCTSIX B JO3BYKO-
BOM peXMMe Ha CPefHUX BBICOTAX
U OYeHb XOPOLIO IIOAXOIAT MJIs
CBEPX3BYKOBBIX PEXKMMOB. JTH IIa-
PaMeTphl IIOMHOCTBIO COOTBETCTBY-
I0T HallleMy IIPOeKTy, BeOb 4YacT-
HBIN 6U3HecHKeT 6yLeT BRIHYKIEH
YacTo JIeTaTh Haf CyLIel Ha L03BY-
KOBBIX CKODOCTSIX, Ha CBEpPX3BYKe
IIPeAIIOIaraloTCs IIOJIEThl TOJIBKO
HaJ okeaHOM. Eciu camornet 6yzeT
COBepIIATh OJWH pelcC B JIeHb, pe-
cypca AJI-31® - 1000 4acoB - XBaTUT
Ha rof 10 ero 3aMeHBl.



tic gulfstream — npedBapumesibHoe
Ha3BaHUe CBEPX3BYKOBO20
6u3Hecdxcema HoOBO20 NOKOJIEHUS,
CNPpoeKmupoBaHHO20 AJleKcaHOpoM
Tomb6epaom

JIETATb BbILUE N TULLE

- Om eonpoca npo dsuzameau no-
2UMHO nepeiimu K 80npocy 0 38yK060il
6esonacHocmu. Bedb ceepx3syKkosbie
camonembl, MA2KO 2080psi, 04eHb
CUAbHO Wymam?

- /e ICTBUTEIBHO, KOI/IA CBEPX3BY-
KOBOM CaMOJIET ABIKETCS Ha OIITH-
MQUIBHOH [JiISI HETO BBICOTE OT 18 10
20 KMJIOMETPOB HaJj, IIOBEPXHOCTHIO
3eMJIH, OT Hero UeT KOCOM CKa4dOK
3BYKOBOI'O VIUIOTHEHUS. YAapHas
BOJIHA IIPOXOOUT 4yepe3 3MaHUS U
HAITY YIIW, [IpeBBIIAs B Aelube-
JIaX JOIIYCTHMBIM YpPOBEeHb IIyMa
OT CaMOJIETOB B JIBa-TPH pasa. Ilo-
3ToMy CIIC 3arpelanoch JieTaThb
HaJ cyuer, XoTs Ty-144 sTo genan!

Fanstream CpaBHUTEJIBHO He-
60JIbIION II0 pa3MepaM M Harlo-
MuHaeT Cy-27, IIpaKTU4YeCcKU II0-
nobeH eMy II0 a3pOAUHAMUKE,
TOJIBKO B II0JITOPA pa3a pasa 60ib-
ure. OcTayibHBIE 3Ke IPoeKThl CIIC -
3TO «OAJIMHHBIE CTPEJIKH», BBITAHY-
Thle 6onbline, yeM «KOHKODPA» UK
Ty-144, rme MecTa B KabrHe MeHb-
1re, yeM y Hac. Hallli KOHKypeH-
ThI YTBEP>KAAIOT, YTO B IIPOJAYBKAX
Ha CBEPX3BYKe (IOPOrOCTOSIIUI
SKCIIEPUMEHT) UM YOAeTCs CHU-
3UTh YDPOBEHb BO3ZEHCTBUS YOAD-

HO BOJIHBIL. HO 3TH 3asIBIIeHUS 110
MeHBIIIe Mepe BeCbMa CIIODHBI.
HukoMy I10Ka He yOAeTCs CHU3UTH
YPOBEHb YOAPHOM BOJHBEI 0 [I0-
IIYCTUMBIX 3HAauYeHUM. YTO6Bl 3TO
[IOJIy4YUIOCh, JIETaTh HAJ0 BHIIIE,
C 30 KMJIOMETPOB BOJIHA 10 3eMIH
Boo6IIIe He moxoauT. Ho 3To He ca-
MBIF OIITHUMAJIBHBINA PEKUM [JIS
rlojeTa.

B COAPYXECTBE C BBC

- EcAu eam He ydacmca MUHUMU3U-
posaib wym 60 epems nonema Had
3emaeil, Mo npu nocaoke u é3aetme
MOujHble ucmpebumenbHble MOMOpPbI
mosKe dadym o cebe 3Hamb?

-Jla, WIyM OT HUX CYIIeCTBEHHO
IIpeB30UET NOITYCTUMEBIN YPOBEHDb
ISl TPaKOAHCKUX —a3pOIIOPTOB.
W HU O VH FPSKAAHCKUM 23POIIOPT
B MUpe He COIJIaCUTCS Ha TaKkue
perynspHble perickl., Ho 1o BceMy
MUpPY 60K 0 60K C TPLKAAHCKUMU
CYIIECTBYIOT BOEHHBIe a3pOJPo-
MBI, [IpupeTcs [OrOBapUBATh-
cs1, 4TO6Bl OHU IyCKaJIU K cebe.
Y MHOTUX HAIIUX I10TeHIIHaIb-
HBIX KIHNEHTOB - He OeHBIX, TaK
CKasKeM, JIIOJiell — eCTh CBOU a3po-
JIPOMBI Ha COBCTBEHHBIX OCTPOBAX.
It oberyHOro «IonbdCTpHUMan

HY)KHa OUCTaHLMUA 1200 MeTpoB.
3HAYUT, B3JIeT U I10C3JIKa 6H3Hec-
JDKeTa [OJDKHBL  OCYILeCTBIISITBCS
C MaJIEHBKOI'O a’pofipoMa. 3a cueT
YHUKAIBHOM KOHCTPYKLIMM KMeH-
HO HAalll IIPOeKT CMOXKET B3JIeTaTh
C MJIEHBKUX YaCTHBIX B3JIETHO-IIO-
CaJlOYHBIX I10JIOC, a TAKJKe YCIIELITHO
Ha HUX CaJUThCS.

CIMNPABA INO BOPTY -
NJAHETA 3EMJIS

- Anekcanop Apkadbesuu, eau ca-
moanem 6ydem He mMoAbKO nepesosuiib
nacca>kupos 6vicmpee ckopocmu
368yKa, HO U 3anycKamp ux e cy6opbu-
ManbHbLil noAem, Mo eciib NPax-
mudecKky cosepuiame nymeuecmeue
8 Kocmoc. Kak eam npuwiaa maxkas
udes u 6aazo0aps uemy oHa cmosKkemm
6b1mb peanusosaHa Ha npakmuke?

- Ileperpy3ku ot +7,5 go -5,5 g,
KOTOpble OyAyT 3aK/IaJIBIBATHCS B
pacueTax, CyLIeCTBEHHO BBIIIe,
yeM 106ble IIeperpy3KU Ha JI03BY-
KOBOM TPKIAHCKOM CaMoJieTe.
Korpa s MOHSI, YTO IIeperpy3Ku
Ha Fanstream 61u3Kku K TpeboBa-
HUSM, IIPeIbsIBISIEMBIM K Cy60p-
6UTATBHBIM KOCMHUYECKHUM aIllla-
paTaM, TO IIOAyMan: Imodemy Obl
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Ty-144 Ha asapodpome PameHCKoe

AHano-gbpaHuyy3CcKuli cBepx3ByKOBOU
snatiHep «KoHKopO» B Hebe Hao
AmaaHmuKoUl B conpoBomOeHUU
b6pumaHcKux ucmpebumeneli

74

He 3aIIyCTUTH ero B Kocmoc? B o6oux
CJIy4dasx eCcTb BO3[eNCTBHe TeMIIepa-
TypBL. YeThIpex JBUTaTeJel BIIOJIHE
XBaTUT [J1s1 IIPbDKKA Ha 50 KUJIOMe-
TPOB. YCTaHOBKA JOIIOTHUTEIBHOIO
SKMJIKOCTHOT'O PaKeTHOI'O JIBUTATEIsI
(PKPL) 1mO3BOJIUT LOCTUYD BBICOTHL
B 300 kuyomeTpoB. Ceryac B Hik-
HeM HoBropoge mpemjaraioT YCIy-
TY IIoJeTa Ha UCTpebUTesnsix, B TOM
YUCJle TI0eThl Ha 6oJblire BBICOTH
U CBEPX3BYKOBBIE DeSKMMBI, YacoBOM
[10JIeT CTOUT OKOJIO 20 TBICSY eBPO.
TeMm 60jiee YTO y HaC OBUIM ITPOEK-
TBl CY6OPOUTAIPHOIO ATTPAKLKIOHA
Ha O0CHOBe Mula-31 ¢ BCTpOeHHBIM B
Hero II0POXOBBIM YCKODUTEIEeM.

- las 8bix0da 8 eepxHue cAOU AMMO-
cepbl HyKeH KUOKOCHIHOI paKemHblil
dsuzameanb, KaK y pakembi?

- Boiee TOro, B HallleM IIPOeKTe
SKP]I osKeH O6BITh KUCIOPOSHO-Ke-
POCHHOBBIM, IIOTOMY YTO OCHOBHOE
TOIIZIMBO - KepoCHH. Tsara HysKHa
Heb6onbiasg, oT 20 mo 100 ToHH. Ho
y OBUTATEJISI SOJIXKHO OBITh IPHJIN Y-
HOe BpeMs paboThl U XOPOIIHI pe-
CypC IIO 3amyckaM. M mpuemiemas
LIeHa...

S 6B1 BOOOIIEe He 3aHHMAaJICI STHUM
IIPOEKTOM, eciiu 6Bl He OIHO 06CTOSI-
TEJIbCTBO: TaKOM [BUTATeNb y Hac
ecTb! DTU [BUTATENH, [IpefHa3Ha-
YyeHHBble [JISI BTOPOM CTyIIeHU pa-
KeT, IIOJIHOCTBIO ITPOLIIM HCIIBITA-
HU4 elle B 1970-x rogax. Mx HY>KHO
PAaCKOHCEPBUPOBATh U UCIIBITATh.
3a HebosbIIOe BpeMsl PabOTHl TaKOM
OBUTATeNIb IIOAHMMET Halll CaMo-
JeT Ha 100 xkuymomMeTpoB. Ha BbICOTe
20 KMJIOMETPOB IIMJOT Fanstream
BKIIOYUT JKP/I, KOTOPBIH BEITOJIKHET
caMoJIeT ellle Ha 70 KMJIOMeTpoB. Pe-
CypC JaHHOro ABurartens - 1000 ce-
KYHJ, TO eCTh er0 XBaTUT Ha HEeCKOJIb-
KO IIOJIETOB. 3a TO BpeMs, IIOKa MBI
6ymeM pacxofoBaTh UX PeCcypc, MOK-
HO BOCCTAQHOBUTH IIPOMU3BOACTBO.

- A Hem AU y2po3bl CMOAKHOBEHUS
camonema é KOCMoce ¢ KOCMUYecKUm
mycopom?

- Hama KOHCTPYKLMS I103BOJS-
eT cHenaTh Cy60opOUTaNIbHBIM IIOJIET
He Ha 100 kuyoMeTpoB, a Ha 300,
HO I10 MeXAYHAapOAHBIM IIPAaBUIAM
6e30ITaCHOCTU JIeTaTh BBIIIE 100

KIJIOMETPOB Ha Cy60pOUTAIFHOM
amnmapaTte Henb3ss. OH Ha OpOUTY
He BBIXOAUT, U CKOPOCTH OTHOCU-
TeJIbHO 3eMJIM Y Hero HeT HUKAKOM
- 3T0 1UPT. A KOCMHUYECKUN MY-
COp JIeTaeT C IIepPBOM KOCMUYECKOM
CKODOCTBIO - [eBSITb KHJIOMETDOB
B CeKyHAy. Hukakas 6poHs He BHI-
Jep>XKUT TalKy, JIeTSIIYI0 C TaKOoM
ckopocTpio. CuHTaeTcsi, dYTO Ha
BbICOTe 100 KHMJIOMETPOB MYCOpD He
Jep>KUTCA, a BhIIlle 100 KMJIOMEeTPOB
TaKas IVDIOTHOCTb MyCOpPa, YTO BePo-
SITHOCTB CTOJIKHOBEHUSI CTAHOBUTCS
JOCTATOYHO 6OJIBIIOH.

Tlocne BBIXOAA B KOCMOC IIACCasKH-
PBI CMOIYT IIaDUTh B HEBECOMOCTHU
IITh C IIOJIOBUHOM MHUHYT. [lo Tex
II0p, IIOKa CaMOJIeT He HayHeT TOp-
MO3HUTBCS B BEDXHHUX CJIOSIX aTMOCcde-
Pbl. BxonuTh B aTMochepy oH 6yzeT
110 60JIee I10JIOTOM TPAeKTOPUH, YeM
«Crenc matmi»., Y Hac IIpefycMo-
TPeHBI Ta30Bble CTPYMHBIE DYIH Ha
KOHIIAX KpBUIbEB. Bojiee I110/moras
TPaeKTOpHUSI IIO3BOJIMT IIOJIYYUTH
TeMIIepaTypy oKoyo 500 rpagycoB Ha
KPOMKe KpbLIa. [I1st cy6op6HUTaIbHO-
ro BapHaHTa, BO3MOXKHO, HaM IIpU-
JeTCs 3aMeHSTh IIPeAKPbIIKY Ha TU-
TaH MIN HEeP>KABEIOIIYIO CTAJIb.

BE3OIMNACHOCTb
MPEBbILLE BCEIO

- U ace e, HACKOAbKO Ge3onacHbimu
6ydym nepenemol Ha makom camoneme?

- BesomacHocTh 066X CIIC Kak
MHHHUMYM B 10 pa3 MeHbliIe TOM, YTO
AOCTUTHYTAa Ha IIPAKTHKE B I'DaK-
JAHCKOM aBHALMHM. bBe30macHOCTh
PacCUUTBIBAETCSI M3 CTATUCTHUKU U
TEOPHHU BEPOATHOCTH. B HallleM CiIy-
Yae OHad Ha YPOBHE BO€HHBIX HCTpe-
6uTeNner-60M6apAHUPOBIIIKOB,

- Ha komopbix cmosam Kpecaa-kama-
nyabmpol, 8 80 cayuaax us 100 cnacaio-
wjue Ku3Hb Aem4uUKam. ..

- ObecrneunTh KOKIOTO IMaccaskupa
KaTayJbTHBIM KPecIOM HeBO3MOK-
HoO. ITo cpaBHeHUIO C gpyrumu CIIC
CaJIoOH U KabuHa Halllero caMojeTa
IIPeACTABISIIOT COO0M CpPaBHUTEIb-
HO Hebonpmlylo Kamcyny. Ee cma-
CTU BIOJIHE peaJbHO, UCIIONb3Ys



Ppa3paboTKy JydIllero B MUpe KaTa-
IIyJIBTHOIO Kpecia K-36IM U mecaH-
TUPOBAHUS TEeXHUKHU C SKUIIKEM,
HCIIBITaHHEIE enle B CCCP.

- Kak 3mo 6ydem ebiansdemmb Ha npak-
muke?

- IlpenrmonosKum, BO3HUKJIA BHe-
LITaTHas CUTyalysi. CaMoreT Iepe-
XOIOUT B PESKUM CIIaceHUsi. CpabaThl-
BAaIOT ITUPOTEXHUYECKUe B3DBIBHBIE
60Tl MeXKAy KabMHOM U IUIaHe-
POM CaMojeTa; TOIUIMBO, OBUrATe-
JIU - BCe, YTO MOXeT B30PBaThCI U
CropeTh, — OCTaeTCs B IIaHepe. Bpo-
HUPOBAHHAs TaCCaKUPCKas KabruHa
OTHeIsIeTCsl. BBIITYCKAIOTCS CTabUIU-

000

3UPYIOIIMe CUCTeMBl, KOTOPBIE 3a/1a-
IOT ITPABUJIBHOE BUKEHUE KaOHUHEI.
B TaKOM CTabMJIBHOM COCTOSIHUU CO
CKopocThio 500-600 KMJIOMETPOB B
4Jac camosieT (BepHee, OCTaBIIHeCs
OT HEro CajJioH W KabWHA) CHMXKa-
eTcs. Jasiblie BCe IIPOMCXOOUT aB-
ToMaTuyecky. KabuHa IIaHUDYyeT
[0 BBICOTHI YeThIpe KUJIOMeTpa U Ha
CKOPOCTH 400 KHMJIOMETPOB B YacC BbI-
IIYCKAEeTCS OCHOBHAs IIapallIOTHAS
cucrema. 3a 10-12 MeTpoB OO 3eM-
U CcpabaThIBaeT AATYMK KaCAHUS.
Kymona oT6pachlBaoTCs, a IUPOTEX-
HUYeCKHe TOPMO03a KabHHBI I103BO-
JISIIOT TIPU3eMJINTE ee C HYJIeBOH Ile-
DPerpy3KoM JIsl IIaCCasKHUPOB.
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ABSTRACT | The article reports the most satis-
fying structure and composition of the ground-
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the moment of its launch at the cosmodrome
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HOBOMY KOCMOJIPOMY —
COBPEMEHHbIE GPEJICTBA
KOHTPONA N U3MEPEHWK

AnekcaHpap I'puropreBuu JIV3AH,
00KMOp MexHU4eckux Hayk,

Aaypeam T'ocydapcmeeHHol npemull,
2eHepan-NelimeHanm 6 omcmaske,

lag2.37@mail.ru

AHHOTALMSA | B cTaTbe paccMaTpuBatoTCA Hau-
6onee npuemMeMble CTPYKTypa 1 COCTaB CUCTEMbI
BHELLUHETPAEKTOPHOI0 KOHTPOJISi MosieTa pake-
Tbl-HOCUTENSI OT MOMEHTA ee MycKa Ha KOCMOAPO-
Me [0 BbiX0fa Ha ONopHYo (MPOMEXKYTOUHYIO)
opbuTy. B KauecTBe OCHOBHOIO MHCTPYMEHTA
KOHTpO/IA NpeasiaraeTcsi MUCNoab3oBaTh Hanbonee
NOAXOASALLYIO0 ANS 3TUX Leneit paanoNoKaLnmoH-
HYI0 CTaHLMIO NporpaMMHoro o63opa «/iMbupb».
Ty ¥e CTaHUMIO NPEeLNOKEHO NCMOb30BaTh

W ANsi CO34aHNA CUCTEMbI BHELLUHETPAEKTOPHOIO
KOHTPOJIA CMYyCKa KOCMMYECKOro Kopabnsi ¢ opbu-
Tbl U NMPU3EMIEHUSI MOCAA0YHOIO MOAYNS.

KntoueBble cnoBa: cucmema

. BHEWHempaeKmopHoO20 KOHMPOJIs, cucmema
KOHMPOJIS KOCMUYECKO020 NpocmpaHCcmBaa,
paoduosoKayUuoHHas cmaHyus NpoepaMMHO20
0630pa, chaszupoBaHHas aHMeHHas peulemsa,
3JIEKMPOHHOE CKaHUPOBaHuUe Jsy4ya
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rof, BOIIeI B UCTOPUIO0 KOCMOHABTHUKHU
2 U KaK rofl BBOAA B 3KCIUIYaTALUIO0 HOBOM

POCCHUMCKOM KOCMHUYECKOM TaBaHU -
KocMoApoma BocTOuHEBIMI. HecMOTpss Ha TO, 4YTO
IIepBbIe IIYCKU C BOCTOYHOrO MPOIIIX He BIIOJIIHE
yOA4yHO, KocMoApoM OQYHKIIMOHUDYeET M, CKopee
BCEro, Ha JOCTAaTOYHO JOJITYIO IIePCIIeKTURY. ITO,
6e3yCIIOBHO, BhI3bIBAET UYBCTBO FOPAOCTU Y POCCH-
SIH U HaZ KOy Ha TO, UYTO MBI BepHeM cebe maabMy
IIepBEHCTBA B 06JIACTM KOCMOHAaBTHKHU. OJIHAKO
IUISL 3TOT0 HYKHA KPOITOT/IMBas lieJeHaIIPaBjIeH-
Has paboTa, IIJIAaHOMEPHOe pa3BUTHE HE TOJbKO
KOCMMYECKOM OTPaC/Iv, HO U OCBOEHUEe 3KOHOMMU-
KOM CTPaHBI HOBBIX TEXHOJOTUUYECKUX YKIAIOB.

B cBOe BpeMs KOCMOHABTHKA SIBUJIACh KaTaJIH3a-
TOPOM Pa3BUTUS BCeM HAYUYHO-IIPOMBIIUIEHHOM
6a3bl CoBeTcKkoro Coro3a. BBUIM CO3MaHBI HOBEHIE
IIPOM3BOACTBA U Liejible OTpPaCJM IIPOMBIIIIEH-
HOCTH, pa3paboTaHa HOBas 3IeMeHTHas 6asa
U OCBOEHO ee IIPOU3BOLCTBO, HAYAJIOCh Pa3BepThI-
BaHMe U COBepIIeHCTBOBaHMNE IIPUHIIUIIHUAIBHO
HOBBIX CPEeICTB H3MepeHUI, KOHTPOJIS U Tejle-
KOMMYVHUKALIUH,

MEPBBIMIA CNELMANINSMPOBAHHBIMIA CPECTBAMM
KOHTPO/IA KOCMECKOr 0 MPOCTPAHCTBA B CO-
BETCKOM CORO3E CTAJIA [1BE PALIAO/IOKALVOHHBIE
CTAHLW «QHECTP» CUCTEMBI TIPELYNPEX IEHVA
0 PAKETHOM HAMALEHW.

CUCTEMA KOHTPONA KOCMUYECKOT0
MPOCTPAHCTBA

Emre B Havasie 60-X rofoB IIPOILJIOLO CTOJIETUS
II0CJIe 3aIlycKa IIepBBIX CIIYTHUKOB M Hadaa I10JI-
HOMACIITa6HOTO OCBOEHHMS KOCMOCA PYKOBOZCTBO
CTPaHBl OCO3HAJIO HEO6XOOWMOCTh OPraHH3aALIUU
HEMIPEPhIBHOTO HAOMIOMEHUS 32 KOCMHYECKHMU
06BEKTaMH B OKOJIO3€MHOM KOCMHYECKOM ITpO-
CTpaHCTBe.

Tak, yke B 1962 rony OBLIO IIPUHSTO pellleHUe
0 CO30aHUHU OTEYEeCTBEHHOM CHCTEeMBI KOHTPOIS
KOCMHUYECKOro mpocTpaHcTBa (CKKII) [1]. ITepBHI-
MU CHeLHJIM3UPOBAHHBIMHU CpeACcTBAMU KOH-
TPOJISI KOCMMYECKOIO IIPOCTPAaHCTBA CTIM [Be
PaAUOIOKALIMOHHEBIE CTAHIMU (PJIC) «IlHeCTp» CH-
CTEeMBI IPeAyIIPesKIeHUS 0 pAKeTHOM HallaleHUH,
Pa3BepHYTHIE K TOMY BpeMeHHU. Mx ob6mias pabora
II03BOJISJIA CO3JaTh JMHHIO HAGIIOIEHUS IIPo-
TSDKEHHOCThI0O 5000 KM Ha BeIcOTax g0 3000 kM.
B gaspHeNIeM BCero 6b110 331 CTBOBAHO BOCEMb
nomo6HBIX PJIC.

B mocnepyiomue rofbl 6bUIM IIPUHSTHL MePBI
I10 PaCIIMPEHHUIO PaSHOJIOKALIFIOHHOrO [10JI1, MO-
gepHusauuu PJIC u co3gaHuio B uHTepecax CKKII
CIIelIMAIM3UPOBAHHBIX CPELCTB pa3BelKHU K pac-
[103HAaBaHUS KOCMUYECKUX 06BeKTOB. JTO, B IIep-
BYIO oOudepellb, OIITUKO-3JIeKTPOHHBIN KOMILIEKC
«OKHO», CIIOCOGHBIF aBTOHOMHO B aBTOMaTHue-
CKOM pesKMMe pelIaTh 3afadyy KOHTPOIS KOCMHU-
YyecKUX 06BeKTOB U c6opa MHOOPMAILIMU 10 HUM,
a Takke PaJHOOIITHUUYECKUN KOMILJIEKC paclo3Ha-
BaHHSI KOCMHYeCKHUX 00BeKTOB «KpoHa», BBeeH-
Hble K HaCTOAIIEeMY BpPeMeHU B SKCIUIYaTaL|HIOo
U Hecylue 60eBoe JeKypCcTBO.

CoBpemeHHEIe cpencTBa CKKIT cOITpOBOXKAAOT ThI-
CSTYM KOCMUYECKUX AIIIIapaToB U 06BbeKTOB, Hellpe-
PBIBHO BeayT [JIaBHBIN KaTaJoOr KOCMHYECKOM 06-
CTAHOBKMU U BBIIAIOT OIIeDAaTHBHEBIE JaHHBIE I10 Hel
3aMHTEepPeCOBaHHBIM CTPyKTypaM. CKKII B3anMoO-
JlelCTBYeT C HHOOPMAILIMOHHBIMU CPEeICTBAMU CH-
CTeM IIpefyIIpeKOeHUs O PaKeTHOM HallaJleHUuH
(TIPH) 1 IPOTHBOPaKeTHO!M 060pOoHE! (ITPO).

B HacTosiIIIee BpeMsi, KpoMe paboT 110 COBEPIIEH-
CTBOBAHMIO M KOJIHMYECTBEHHOMY HapaIllMBAHUIO
CpencTB HaOIIOIeHUS U BO3MOXKHOCTEHM OTedecT-
BeHHOM CKKII, IpeAIpUHUMAIOTCSI LIaryd IO COo-
30AHHUI0 MEXAYHAPOJHOM CHUCTEMBI HAGIIOIeHUS
32 OKOJIO3eMHBIM KOCMHWYECKHMM IIPOCTPAHCTBOM
non arupgor OOH c mpuBeYeHUEeM CPeCTB U CU-
creM Poccuu, CHIA, ®paHuuu, Kutasg, AHIIINH,
SnoHUHM, BpasuJHH K OPYTUX 3aHHTEpPECOBaH-
HBIX CTpaH. Takag cucTeMa [OOJIKHA PACILIMPHUTH
chepy cBoero meMCTBUSA Ha OKOJIOCOTIHEYHOe IIPOo-
CTPAHCTBO, B TOM YHCJIe C 33Jjla4uel 3a6yaroBpe-
MEHHOT0 OIIOBellleHUs 06 aCTEPOUIHOM U KOMET-
HOM OIIaCHOCTH.

OpHako cpenctBa CKKII o06ecriedyuBaiOT KOH-
TPOJIb KOCMHYECKOrO ITPOCTPAHCTBA Ha BBICOTAX
oT 120 1o 3500 kM u 60see, UTOOBI OCYIIECTBISATh
BHEITHEeTPAeKTOPHBIN KOHTPOJIIb IIOJIeTa pake-
TBI-HOCUTEISI OT MOMEHTA CTapTa A0 BBIBOLA KOC-
MHUYECKOTO O6BEKTa Ha HAYaIbHYIO (OIIOPHYIO)
opbUTY, HYKHBL ApPyTHe COBpeMeHHbIe CPeJICTBa,
KOTOPBIMU KOCMOJZPOMBI, B TOM 4YMC/Ie BOCTOY-
HBIM, He OCHAIlleHbI, MICIIonb3yeMble C 3TOH LIe/Ib0
OIITMKO-3JIeKTPOHHEIEe CpefcTBa (06 UX IIpHUMeHe-
HUU IIPpOMeNIbKHY/IA MHQOpMALUs II0 TeleBHUe-
HHIO B PeIlopTaske C BOCTOYHOrO0) IMOJIHOMACIITa6-
HO DellUuTh JAHHYIO 335a4y He MOTLYT.

PAQINONOKATOP NMPOrPAMMHOI0 0b30PA
«WMBWPbY

PelleHHe HAILIOCh, KAaK 3TO YacTO ObIBAET, B CO-
BepIIeHHO APYro 0671acTH. B 70-x roiaxX IIPOLIIOTO
CTOJIETHUS ISl PellleHUs 33Jay IIPOTHBOPAKETHOM
U IIPOTHBOBO3JYIIHON 060POHEI TEATPOB BOEHHBIX
IercTBUM U poHTOB (ITPO-IIBO TBI) 6pLIA 331a-
Ha pa3paboTKa 3eHUTHOM PaKeTHOM cucTeMHl (3PC)



CAMbIE 3®EKTHBHBIE HA CErOJAHALIHWA [AEHb CPECTBA CU-
CTEMbI KOHTPOJ1A KOCMUYECKOr0 NPOCTPAHCTBA (CKKM) - ONTY-
KO-3JTEKTPOHHbI/ KOMMIEKC «OKHO» 1A PAVOOMTUYECK M KOMINEKC
PACTOSHABARIA KOCMUYECKIX OBBEKTOB (KPOHAY — BBINOHAOT
CTIEYOLLVE DYHKLIAN:

— COMPOBOX LLAOT ThICAYM KOCMIYECKIAX ATTTIAPATOB 11 OBbEKTOB,
~ HEMPEPBIBHO BELLY T T NTABHbIV KATAJIOM KOCMIYECK OV OBCTAHOBKM,
— BbIJAKIT OMEPATWBHBIE [1AHHBIE SAMHTEPECOBAHHBIM CTPYKTYPAM,

~ B3AVMOENCTBYHOT C HOOPMALIVOHHbIMM CPEACTBAMIA CIACTEM
[PEAYNPEXIEHAA O PAKETHOM HANAZIEHAV (TMPH) A NPOTIBOPAKET-
HOI 0BOPOHbI (1PQ).
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C-300B. B paMKax 3TOM He MMEIOIIEN aHaJIOoroB
B MUpe CUCTeMEBI Jijist obecriedeHUsI aBTOHOMHOCTH,,
ocobeHHO B pesxkuMe [1PO, npelycMaTpUBaIach pas-
paboTka MHOTOGYHKIIMOHAIBHOTO PaH0IOKATOPa
IIporpaMmHoro o63opa (PJIC I10) «MM6upb» (9C19).
JaHHBIN PaZIU0JIOKATOP JOJDKEH ObLI aBTOHOMHO
06HaPY>KUBATh TUIIOBBIE GAJUTHCTHUECKHUE LIeTH [2].

TurnoBasi 6anucTUYecKkas Liejlb - 3TO COJIOBHAS
YacTh OIIMCTUYECKOM paKeThl CpefHeHN [Oallb-
HOCTU «IIepIIMHI-2», JIeTAIIas CO CKOPOCTHIO
4500 M/c u 6onee u uMermas 3oGeKTUBHYIO OT-
PKAOLIYIO IIOBEPXHOCTh MeHee 0,01 M2, [IJIs1 TOTO
4yTOb6bl ee 06HAPYKUTH, MHOTOOYHKIIMOHAIbHBIN
PaUO0JIOKATOP IIPOrpaMMHOro 0630pa OCHaIleH
$a3upOBaHHOM aHTEeHHOM pelreTkoi (PAP), obec-
[IeYMBAIOIIEN 3JIeKTPOHHOe CKAHUPOBAHUE Y3KO-
YLOJIBHOIO Jy4a (IpHUMepHO 1°X1°) B YIJIOMEeCTHOH
U a3UMYTIBHOM IUIOCKOCTSIX. B pexkume 6annu-
ctuyeckor uenu PJIC I1O «MM6Upb» B HACTOSI-
miee BpeMsi (IITATHO) 06ECIIEUHBAET 3JIEKTPOHHOE
CKaHHUDPOBaHMe Jy4ya B ceKTopax 90° Mo a3uMyTy
U 0T 26° 10 75° 110 yIJIy MecTa IIPU CTAaTUYeCcKOM Ha-
KJIOHe aHTeHHBHI 35°,

BelWMYUHEI CeKTOPOB 3JIEKTPOHHOI'O CKaHHPOBA-
HUA IIDU HEO6XO,E[I/IMOCTI/I MOTYT 6BITh U3MEHEHBI
IIPDOrPaMMHBIM CHOCO6OM, ad YIOJI CTaTHU4YeCKOro
HaKJIOHA aHTEeHHOM CUCTEMBI - MeXaHUYeCKHU.

I1pu 06HAPYKEHUH BBICOKOCKOPOCTHOM LIeTH Pa-
OUOJIOKATOP IIO IIPOM3BOLUT 3aBSI3Ky €e TPACCH
UM aBTOMAaTHYeCKYIO Ilepefauy nHGopMaluu (Tpa-
e€KTOPHBIX IIapaMeTPOB) Ha KOMAaHAHBIM ITYHKT
(motpebutensMm) o LUGPOBEIM KaHAJIaM CBSI3H.
MaKCHUMAaJIbHOEe KOJIHUYECTBO COIIPOBOKAAEMBIX
Tpacc 6aJUTMCTHYECKUX LIeNIeH — 10 16, a TeMII 06-
HOBJIeHUS HHGOpMALIUH — 1 ceK.

B PJIC IIO IpUMeEHSIOTCSI COBpeMeHHBble CUTHa-
JIBI U CIIOCOGBI MX 06PabOTKU (IMHENHO-YaCTOT-
HO-MOJYJINPOBAaHHBIEe CHUTHAIBl C IIOCIeAYIOIINM
ockatueM U IUOPOBOM 06paboTKOM, aJITOPHUTMEL
6pIcTpOoro mpeobpaszoBaHusl dypre, QUIBTPOBAS
06paboTka, B TOM uuciie udposas YIIK ¢ aBToMa-
THUUYeCKOM KOMIIeHcallell CKOPOCTH BeTpa, «Iljla-
BaIOIIHI» IIOPOT U AP.).

BBICOKOITOTEHIIUAJIPHOE ITepeaIoIIee YCTPOHCTBO
(«KBa3UTBEPAOTEIbHBII» IePeJaTUUK CO CpeaHeHn
MOIIHOCThI0 6oee 16 KBT, IaTeHT Ha KOTOPBII
MMeeT U aBTOP) B coyeTaHUHU C PAP C GOIBIIUM
K03OPUIIMEHTOM HAINPaBAIEHHOCTU M HU3KUM
YPOBHEM OOKOBBIX JIEIIECTKOB, a TaKXKe APYTUMHU
SKCK/IIO3UBHBIMH TEXHUYECKHUMHU DPEIIeHUSIMHU
06eCITeYUBAIOT BBICOKYIO ITOMEXO3AIIUIIEHHOCTh
CTAaHLUU U [OENAI0T ee YHUKAIbHOM. [10J06HOTO
PaaHOIOKALIMOHHOTIO CPEACTBA, KOTOPOE ABTOHOM-
HO BBHIMIOMHSUIO 6B QYHKIIMM IIPELyIIPEsKIEHUS
0 PaKeTHOM HaMaJleHWUM, HU OJHA U3 U3BECTHHIX
3apy6eXKHBIX ¥ OTE€YECTBEHHBIX 36HUTHBIX PaKeT-
HBIX CHCTEM [OAJIBHErO OeHCTBHUs, KpoMe 3PC [
psana C-300B, He MMeeT.

BMmecTe ¢ TeM, KaK IIOKasaaa >KU3Hb, aBTOHOM-
HOCTB - 3TO He TOJIBKO U He CTOJIBKO TaKTHUKO-TeX-
HHYeCKasg XapaKTePHUCTUKA CHUCTeMBI, CKOJIBKO
SKOHOMHYECKHUH II0Ka3aTelb CTOMMOCTH ee 3KC-
mwiyatauuu U 3¢PeKTUBHOCTU 60EBOro IpUMe-
HeHUus. Ecmu 3PC C-300BM 61arofapsi HaJIUYUIO
B cucteMe PJIC I1O «MMb6bupb» 0becIrieurBaeT aB-
TOHOMHOe o6Hapys>KeHMe TOJIOBHBIX dacTell BPC/]
TUIla «[lepIINUHT-2» B I[10JIeTe ¥ UX YHUUTOXKeHUe
(maske 6e3 MHUITUHMPOBAHUS SIIEPHOTO 3apsifa, eCiIu
'Y oCHAIIEHBI TAKOBBIM), TO COBCEM MHaYe 06CTOSIT
Jena B aMepHUKaHCKOM 3PK «IIsTpuoT», He HMeIo-
II[eM TaKMX MITATHBIX CPeCTB OOHAPYKeHUS .

Hampumep, [ns obecriedyeHUs LielleyKa3aHUS
MHOTOQYHKIIHOHIPHOM PJIC (M® PJIC) 3PK «II3T-
puoT» B [lepcHACKOM 3alMBe Oaske Ipu 6opnbe
C OIIepaTHBHO-TAKTHYEeCKUMHU paKeTaMH THIIA
«CKam» C HeOTAensieMOM TOJIOBHOM YacThio, KOTO-
pasi UMeeT OTPKAIOIIYIO ITIOBEPXHOCTH boee 2 M?,
CIIIA BO BpeMs IIPOBeAEeHM A OIlepalluu «byps B ITy-
CTBIHE» BBIHYKIeHbI 6bUIN OPTaHU30BaTh CIeflyIo-
LIYIO CXeMY:

1) OCYILIeCTBIISTh OGHAPYsKeHUe IIYCKOB «CKaf»
c momoibio PJIC CIIPH, gucionupyemom B Typ-
nuu (Jusp-Bakelp), U C IIOMOIIIBIO CPELCTB Pas3-
BeJ KU KOCMHYECKOI0 311IeJI0OHA;

2) IepefaBaTh IIONyYeHHYI0 HHOOPMALIUIO O LIeJIHN
4yepes CIIYTHUKOBYIO CUCTEMY CBSI3U Ha KIT HOPA]
(CIIA, Komopazmo-CIIpuHIC);

3) pemath Ha KIT HOPA]I 3a1ayy OTOKAECTBIIEHUS
LieJIed ¥ BRIPA60TKY MHOOPMALIUHY LieJIeyKa3aHuUs

4) IepefaBaTh Yepe3 CITyTHUKOBYIO CHCTEMY CBSI3U
JaHble LejeyKasaHua Ha KII rpynmnupoBKy 3PK
«II3TPUOT» B parioH IlepcuacKkoro 3ayinBea (Ip-Puan);

5) TPAHCIIUPOBATH JAHHBIE LIeIeYKA3aAHUS

Ha BeI6paHHYI0 MO PJIC 3PK «I[I3TpUOT» IJIs
06HapYsKeHUS U 3aXBaTa €10 CTAPTOBABIIEN
6aIMCTUYeCcKOM Le/IU U MOCIefyIoNIero mycka
IIPOTHBOPAKETEHI I10 Hell,

TakoBa IIJIaTa 3a OTCYTCTBUEe COHGCTBEHHBIX
Cpe[CTB pa3BelKU OIINCTUYECKUX Liellel B CO-
craBe 3PK «IIsTpuotr». IIpencraBasieTcs, YTO
OLIeHUBATh 3Ty CTPYKTYPy obMeHa MHOOpMAIIU-
el M0 KPUTEPHUIO «CTOMMOCTh — 3PPEeKTUBHOCTH»
Helle1ecoo6pasHo.

TakuM o6paszom, PJIC I[1O «MM6Uphb» HAIIA CBOE
JIOCTOMHOe MeCTO B CICTeMe BOODY>KeHHUsI, OHa BOC-
Tpe6OBaHHA, B II0JIHOM Mepe OTBedaeT BO3JIOKeH-
HBIM Ha Hee Tpe6oBaHUSAM. Boyiee TOro, BeposiTHO,
YTO MMEHHO H3-3a HUINYUA B cucTeMe C-300B PJIC
I10 «MM6Upb» U pAAA APYTUX WHHOBALIMOHHBIX
pemreHu CIIA B 90-ToAbI ITPOIIIOr0 BeKa KYIIHMIU
y Halllel CTPaHbI 60eBble 3JIeMEeHTHL 3TOM CUCTEMBL
(VHHKQIBHBIH ClIy4ai!): KaKye-To U3 Pealn30BaH-
HBIX TeXHUYeCKUX pelleHUN OHU IIBITAJIHCh BHe-
IPUTH Yy cebsl B pa3pabaThiBaeMYI0 MOGUIBHYIO CH-
CcTeMy TaKTH4ecKol [TPO THAAD.



PALIVONIOKALIMOHHYHD CTAHLMHO MPOM PAMMHOI 0
0530PA MOXHO PACCMATPUBATb HE TOJIBKO KAK
OCHOBY CYCTEMbI BHELLHE TPAEKTOPHOI 0 KOHTPOSTA
[0/IETA PAKETBI-HOCWUTENA OT MOMEHTA EE TTYCKA
[10 BbIXOZA HA OrOPHYHO (MPOMEXY TOUHYIHO)
OPBITY, HO TAKXKE UCTIOSIb30BATb EE [1/1A CO31A-
HAR CYCTEMbI BHELLHETPAEKTOPHOT 0 KOHTPOJIA
Cr1yCKA KOCMYECKOI 0 KOPABJIA C OPBATBI.

IIPENTATAEMASA CUCTEMA BHEIIHETPAEKTPHOI'0 KOHTPO/ISl IPOLECCA BbIBENEHUA
PAKETOU-HOCUTEMEM (PH) IIO/TE3HOM HATPY3KHU (KOCMUYECKOTO ATIIIAPATA)
HA OKOJIO3EMHYIO OPBUTY

06nacTb Hab/AEHUS 0KONI03EMHOO NPOCTPAHCTBA
CYLLECTBYHOLLEN CUCTEMOI KOHTPOS KOCMUYECKOTO
npocTtpaHcTBa (CKKI)

AKTUBHbIA y4acTOK noneta
3-it cTyneHun

AKTUBHbIA y4acToK noneta
2-i cTyneHu

AKTUBHbIif y4acToK rnorsera
1-# cTyneHu

</90 MecTHblit
rOPU3OHT

HanpaBneHus paguycos
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[P/ OBHAPY XEHI BbICOKOCKOPOCTHOM LIESIM PAZIAONOKATOP
[1POrPAMMHON 0 0B30PA MPOI3BOLT 3ABASKY EE TPACCHI W AB-
TOMATWYECKYH MEPELAYY MHDOPMALA (TPAEKTOPHBIX MAPA-
METPOB HA KOMAHLHbIM YHKT (OTPEBUTENAM) 10 LIAGPOBLIM
KAHAJIAM CBA3W. MAKCIIMAJIbHOE KOJIYECTBO COMPOBOXAE-
MbIX TPACC BATACTIAYECKIAX LIENEW ~ 110 16, A TEMI OBHOBJTE-
HIAR IHDOPMALIMWA -1 CEK.

[IPEAJIATAEMAS CUCTEMA BHELIHETPAEKTOPHOT0 KOHTPO/A
[TIPOLUECCA CITYCKA KOCMUYECKOI'0 KOPABJISl C OPBUTDI

Topmo3HOW fBuratesib:

Bkntoyenune = BbikntoueHue
Paspenexue

3oHa Kapmana /

ﬂaanOCTb 6anUCTUYECKOro cnycka
ﬂaanOCTb yl‘lpaBJ'IHEMOFO cnycka

/ MpusemneHue




MPEANOXEHUA N0 UCNONb30BAHUI PAC N0 tUMBWPbY
[INA OPT AHU3ALIMW BHELIHETPAEKTOPHOI 0 KOHTPONA
HA KOCMO/IPOME

[IpegBapUTeIbHEIE TPOPAGOTKU IIOKA3BIBAIOT, YTO TeXHUYe-
CKUEe XapaKTepHUCTUKHU, CTPYKTYpa U Bo3MO>KHOCTH PJIC ITO THIla
«IMOUDb» II03BOJSIOT PACCMATPUBATh €e KaK OCHOBY CHCTe-
MBI BHEIIHETPAeKTOPHOI'O0 KOHTPOJIA II0JIeTa PaKeThI-HOCHUTeIIS
OT MOMEHTA ee ITyCKa J[0 BEIXOJa Ha OIIOPHYIO (IIPOMEKYTOUHYIO)
opbury (puc.1).

Kak 310 yKe 6pUI0 € PJIC «JHecTp» cucTeMbl [IPH, KOTOpYIO
npuMeHUINU B CKKII, 0 4yeM FOBOPUJIOCH BBIIIE, TAK BO3MOKHO
U c «AM6upeM» I OpPraHM3alluYU BHEIIHEeTPAeKTOPHOr0 KOH-
TPOJIS I10JIeTA PAKeThI-HOCUTE/IS U U3MePeHHU s [1apaMeTPOB Tpa-
eKTOPHUH, a TaKKe OIpefilesIeHHs KOODAWHAT PAalOHOB Ma/leHUS
OTPabOTABIIUX PAKeTHHBIX GJIOKOB 1-M U 2-I cTyIeHel. Ceityac
Ha UX IIOMCKHU YXOOAT CYTKHU.

Hudopmanusa ¢ PJIC [10 tumna «MMOUDPL» MepedaeTcs MOTpe-
6uTenssM B LILGPOBOM BHJIe B PeIbHOM MacuiTabe BpeMeHU
(B peSKuMe OHJIAIH), ee 0TO6pasKeHUEe U UCIIONIb30BaHUe Ha KII
KOCMOAPOMAa HJIM B [PYTHUX HEOOXOMMMBIX MeCTaX HHUKAKUX
CJIOSKHOCTEH He ITPeJIloiaraeT.

30Ha 0630pa PJIC 1O «MIMOUPB» TaKKe MOXKET OBITh OITHMHU-
3MpOBaHA II0J, pelllaeMble el0 33Jla4UU Tellepb yKe KaK CpelCcTBa
BHEIIIHeTPaeKTOPHOI'O0 KOHTPOJSI, IIPU 3TOM TpebyeMble Belu-
YUHBI CEKTOPOB 3JIEKTPOHHOI'0 CKAHWPOBAHUS Iy4ya YCTAHABIIU-
BaIOTCS IIPOTPAMMHBIM CII0CO60M. YBeIHYeHHe SATbHOCTU Ael-
CTBUSL [10 CPABHUTEJIFHO KPYITHOTAbAPUTHBIM LIe/ISIM, TAKUM KakK
PaKkeTa-HOCUTEeNIb WIU ee OTHeNIbHble CTYIeHHU, 3HAUUTeNIbHBIX
BOIIPOCOB TaK>Ke He BhI3bIBAET U BIIOJIHE peasn3yeMa.

JlOIIoTHUTEeNIbHBIEe IPOPA60TKYU I1OKa3bIBAIOT, YTO PJIC I1O MOK-
HO HKCIIOJb30BaTh U [OJIS CO3LAHUSA CHUCTEMBI BHEIIHEeTPaeKTOp-
HOT'O KOHTPOJISI CITyCKa KOCMHUYECKOro Kopabysi ¢ OpoUTHI (puc. 2).
Celtyac, HaCKOJIbKO U3BECTHO, 3TOT ITPOLeCcC IIPOKU3BOAUTCS TONLb-
KO BH3YaJIbHO, HCII0JIb30BaTh COBPeMEHHBbIe CPpeACTBa AJIs aBTO-
MaTM3aLMU IIPOLIeCCa BIIOJIHE BO3MOXKHO.

XoTenock 651 OTMETUTD, YTO IIPEAJIOSKEHUS Ha HUCIIONIb30BaHUE
B CHCTeMaX BHEIIHeTPAeKTOPHOI'0 KOHTPOJISI CPeLICTB Ha 6ase ce-
puIHO BeinycKaeMoH PJIC 1O «VIM6UPb» IIO3BOJISIOT CYIIECTBEH-
HO CHH3UTD 3aTPAThl Ha UX CO34aHUe. [IpefCcTaBiIsgeTCsI, YTO 3THU
IIpeJIOSKEHUS JOJKHBI OBITh PACCMOTPEHBI CIIELIMATNCTAMU
B 06JIaCTH KOCMUYECKOM TeXHUKU U CPeLCTB ee 06CIIy>KUBAHUS.
OKOHYATEeIbHBIN BEPAUKT - 32 HUMH, HO XOTeIO0Ch OBl ellle pa3s
HAIIOMHHUTb, YTO Pa3BepThIBaHHE PaboT B KOCMHUYECKOM obia-
CTH, HECOMHEHHO, 6yzeT crioco6CcTBOBATh COXpaHEeHUI0 Poccrent
CTaTyCa BEIHNKOM [Aep>KaBbl. A HOBBIM KOCMOJDPOM BOCTOUHBIN
KaK pas U SIBJISIETCS IePCIIeKTUBHOM JOPOTrOH B KOCMOC.
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ABSTRACT I The paper analyzes the logic of
space robotics development and summarizes the
long-term experience of orbital unique objects
operation, that of Canadarm, Canadarm-2 ma-
nipulators, and the mobile service system of

the ISS. The robotic elements in the assembly

of the Mir space station: cargo booms and the
docking manipulator, the Buran remote manipu-
lator system are evaluated. Directions for further
space robotics development are suggested. It is
shown that one of the most urgent is the problem
of automated installation and maintenance of ad-
vanced modular multifunctional stackable space
systems.

Keywords: space robotics, modular principle of
space objects construction, robotic docking, space
assembly and service robotic systems

PAST EXPERIENCE AND FUTURE

Ha goomo: maHunynsmop Canadarm-2 Ha ooHe noNIsIPHO20 CUSIHUS
(www.roscosmos.ru)




KOCMWUYECKAA
POBOTOTEXHWKA:

LB A TIEPCHEK TABbI PASEN TV

I1aBen IletpoBuYy BEJIOHOJKKO,
MocKo8CKULL 20cydapcmeeHHbLl mexHU4eckull yHusepcumerm
umenu H.3. BaymaHa, aryabmem «Pob60momexHuURa
U KomnAekcHas asmomamusauusa», kapedpa «Cucmemel
asmomamu3uposaHHo20 npoekmuposaHus», Mockaa,
Poccusg, doueHm, kaHAudam mexHU4eckux Hayk, cmapuiuil
HAY4HBLE COMpPYOHUK,

hko@mail.ru

HOTALW?SI | B cTaTbe NpoaHanusnpoBaHa
JIOTVIKa PasBUTUA KOCMUYECKOW POBOTOTEXHUKN.
0606L1eH MHOFONIETHUIA OMbIT OPOUTaNbHON
IKCnayaTaunmn yHUKalbHbIX 06BEKTOB —
MaHunynsTopoB Canadarm u Can '
MO6MABHOW CUCTEMbI 0BG
PaccMoTpeHbl pi

BAHHbIE 3/1IEMEHTbI
Mnp» — rpysoBeble
URYNATOP-NEPECTbIKOBLLNK,
MaHUMNYAATOP CUCTEMbI «BypaH». BblaeneHsi
HanpaBieHWs AanbHeNLLero passuTus
POBOTOTEXHMKN KOCMUYECKOIO Ha3HaUYeHUs.
[loKasaHo, YTO OAHOW N3 aKTyasibHbIX ABNAETCH
3ajia4ya aBTOMaTU3MPOBAHHOMO MOHTaMa U
06CNyKMBAHUS NEPCHEKTUBHBIX MOAY/bHbIX
MHOrOGYHKLNOHANbHbIX HapaLLNBaeMbIX
KOCMUYEGKUX CUCTEM.

KnloueBble CNoBa: KOCMUYECKas po60momexHuU-
Ka, MOOY/IbHbIL -NPUHUUN NOCMPOEHUS KOCMUYe-
CKUX 06beKmoB, pobomu3upPOBaHHas CMbIKOBKaA,
KOCMUYECKUE MOHMawCHO-CepBUCHbIE pobomo-
MEexXHUYECKUE CUCMEMbI
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BBELEHUE

COBpeMEHHBIH 3TAll PA3BUTUS KOCMHUYECKON TEXHUKHU I03BOJISIET BHIAEIUTh HEKOTOPHIE O6IIHMEe TEHIEH-
LIMY ee Pa3BUTHS. B YaCTHOCTH, MOTYT GBITh OIpeAeaeHbl 6a30BbIe IEMEHTH KOHCTPYKTHBHOTO O6IHKA,
0CODEHHOCTH CO3JaHUSI U 3KCIUIYATALMU I1epPCIIeKTUBHOM KOCMUHUYEeCKOM MHOPACTPYKTYphbl. HeobXogumo
IIOUEPKHYTh POJIb KIIOUEBHIX TEXHOJOTHI, K KOTOPHIM OTHOCSITCSI M TEXHOJOTHH MOHTAa’KHO-CEPBUCHOTO
PO6OTH3UPOBAHHOI0 0becrIeueHus [1-25].

BrimenuM TpU IPYILIEL 334a4, [IPEAIIOJIATAOIIMX UCIIONIb30BaAHME CPECTB KOCMHYECKOH pO6OTOTEXHI/IKI/II

- 3a4a4H, YCIIeIIITHO PEIIIeHHBIE Ha CEI'O,IIHHH.IHI/II;I AEHD C HCIIOJIb30BAHHEM OTpa6OTaHHbIX B Op6I/ITaJIBHbIX
YCIOBUSAX pOGOTOTEXHI/I‘-IECKI/IX CpencTB KOCMHUY€eCKOroO Ha3HAYeHHU A,

- 3a4a4H, pelaaeMble CerogHs C HUCIIOJIb30BAHHEM OTpa6aTbIBaEMI>IX, B TOM 4YHC(JIE€ B OP6I/ITaJ'H:>HI>IX yciio-
BHAX, CPeCTB pO6OTOTeXHI/IKI/I;

- IepCIIeKTUBHBIE 33alaYM, CIeAYIOIIHe K3 JIOTUKU Pa3BUTHUS KOCMHUYECKOM TeXHUKH, OIPeeNsIolle
IIYTH ee OAJbHEHIIero pa3BUTHS U TPe6yIoIre pa3paboTKU U CO3MaHUS HOBHIX CPEJICTB KOCMUYECKOH po-
60TOTEXHUKH.

TakuM 06pa3oM, HAIIPaBIeHUS PA3BUTUS KOCMUYECKOM POOOTOTEXHUKU B 3HAUUTENBHOM Mepe oIpefie-
JISTFOTCSI UCTOPHEN ee Pa3BUTHUS, C OJHOM CTOPOHBI, U HapacTalollel ITOTPebHOCThI0 B POOOTOTEXHUYECKOM
06CITY>KUBAaHU U TPUMEHHUTEBHO K IIEPCIIEKTUBHBIM 06BEKTAM KOCMHUYECKOHM TEXHUKHU - C IPYTOH [1-25].

MOZY/TbHbIA MIPUHLIMN NOCTPOEHKA KOCMMYE-
CKWX 0bbEKTOB. KOHLIENLIWA POBOTU3UPOBAH-
HOM CTbIKOBKY

[1epCIIeKTUBHYI0 KOCMHYECKYI0 HHPPACTPYKTY-
PY B KauyecTBe chephl IPHMEHEHUS CPelCcTB pobo-
TOTEXHUKH MOXXHO PAaCCMATPHBATh KaK COBOKYII-
HOCTh KOCMHUYECKHUX OOBEKTOB, PA3THYAIOIIHXCS
OYHKUMOHAIBHBIM Ha3HA4YeHHEM M KOHCTPYK-
THBHBIM UCIIOJIHEHHEM U 06 beJUHEHHBIX II0TPeb-
HOCTBIO B aBTOMATH3aL[UH 33/1a4, CBSI3aHHBIX C UX
CO3aHHEeM, KCIUTyaTallMel U YTHIN3aluen [1-3,
7, 8, 20, 21].

BeienuM Haubojgee BasKHbIe 3JIeMEHTHl KOH-
CTPYKTUBHOIO O6JIMKAa U OCOGEHHOCTU CO3[aHUS
U 3KCIUTYaTallM¥ MHOTOQYHKIIMOHAIBHBIX Hapa-
I[MBAaeMbIX KOCMUYECKUX CHCTeM, B TOM YHCIIe
He MMEIIIUX aHAJIOTOB U ITPOTOTHUIIOB, SIBJISIO-
IUXCSI HeOOXOOUMBIM 3JIeEMEeHTOM I1epCIIeKTHB-
HOM KOCMUYeCKON MHOPACTPYKTYPHI:

— 3HAYHMTEJIbHbIE MaCCa 1 FaGapI/ITbI KOHCTPYKLHH,

- MOZY/IbHBIH IIPUHLIMII [IOCTPOEHUS, PEKOHbU-
TYPUPYEMOCTb;

- GopMUpOBaHMe OKOHYATEIBHOI0 06/IMKA CHCTe-
MBI B TeUEHHe HEKOTOPOI'O BpeMeHHU B COOTBET-
CTBUU C 3apaHee pa3paboTaHHOM CTpaTerHeH;

- HoJiepsKaHKe paboTOCIIOCOGHOCTH U NU3MEHEHHE
(pacmrupenue) yHKIIMOHAIBHOCTH 3a CUET Pery-
JISPHOTO CEPBUCHOTO O6CTYSKMBAaHUS, B YaCTHOCTH
IIyTeM 3aMeHbl YHUDUIINPOBAHHEIX 6I0KOB.

OYeBUIHBIM IIPUMEPOM PEATTM30BAHHBIX CHCTEM
paccMaTpHBaeMOro KjIacca CIyKaT OpGUTAIbHBIE

CTaHIUHU [1-3, 6-9, 14, 15, 17-19, 21, 22]|. PaccmaTpu-
Basl CAMHU CTAHIIMHU KaK IIP006pa3bl KOCMHUYECKUX
cucteM 6yAyInero, eCTeCTBEHHO I10JIaraTh B Kade-
CTBe IIPOTOTUIIOB II€PCIIeKTUBHBIX KOCMHYECKUX
POBOTOTEXHUYECKUX CHUCTEM Te CpefcTBa poboTo-
TeXHUKU, KOTOPBIe UCII0Ib30BAJIMChH IIPU X CO3/a-
HHU U 3KCIIIyaTaluu. CiegyeT OTMeTUTD BasKHYIO
POJIb IIPeeMCTBeHHOCTH IIPOEKTOB U AKTYaJIbHOCTh
VHUBEPCAJIBHBIX TEXHOJIOTHUH, B [IEPBYIO OUepefb —
TeXHOJIOTHUHU CTBIKOBKHU,

MOIYNIbHBIH MPUHLMI IIOCTPOEHHUS CIIOSKUIICS
ellle Ha PaHHHUX 3TallaX Pa3BUTHUS PaKETHO-KOC-
MHYeCKOM TeXHUKU., OH SIBUJICS eCTeCTBeHHBIM
CJIeACTBUEM LIeJIeCOO6PA3HOCTH, a B pIfe Cayda-
€B U HeOOXOJMMOCTH, BBIAEIEHHUS COCTABHBIX Ya-
CTeM u3fenusi, Pa3HOPOJAHBIX C KOHCTPYKTUBHOM,
TeXHOJIOTUYECKOM U (QYHKIMOHAJIBHOM TOYeK
3peHus [1-3, 8-10, 14, 15, 17-19, 21, 22]. CJIeAyeT OT-
MEeTUTh, UTO uzest CoOpKU Ha opbuTe, B TOM UHCIIE
C NIPUMEHEHUEM CPEACTB POGOTOTEXHUKH, TaK-
SKe 3apOJiMJIach Ha 3ape Pa3BUTHUS MPAKTUUECKOMN
KOCMOHABTUKU. TakuUM o06pa3oM, KOHIIEIIIHIO
CTBIKOBKM B KOCMOCE MOKHO CUHUTATh €CTECTBEH-
HBIM JIOTUYECKUM CIeACTBHEM MOJY/IBHOIO IIPUH-
LIMITIa [IOCTPOEHHUST KOCMUYECKHUX 0OBEKTOB, a CAMY
TEXHOJIOTHIO CTBIKOBKHM — OCHOBOM [JISI Pa3BUTHS
IIEPCIEKTUBHBIX POGOTHU3UPOBAHHBIX TEXHOIOTHUI
OpOUTANBHOM C6OPKHU [9-14, 16-18].

Kak ormeuyasn C.I1. KOponéB, «OQHOM M3 BasKHEM-
IIMX 33124 SIBJsIeTCS IpobaeMa BCTpeUHU B KOCMOCe
C IPYrUM KopabiieM-CIIyTHUKOM JIK60 C OpOUTab-
HOM CTaHLIMeN, CHCTeMa II0AXOAA U CTBIKOBKU
MX Ha opburte...» [9] [IepBBIF 3CKH3HBIM ITPOEKT
KOMIINIeKca Anas obinera JIyHBI, YTBep>KIEeHHBIN
C.II. KoponéBbIM B JieKabpe 1962 ronma, comepska



OCHOBHBIE ITI0JIOKEHUS U 0611Ie CBeEeHUSI I10 IIPO-
exkTy «COI03», OITMCAHHE COCTABHBIX YaCTeH KOM-
IUIeKCa, HAIlpaBIeHUs JAIbHEHIINX paboT U Tpe-
60BaHUS K pa3paboTke.

B cOCTaB KOMIUIEKCA BXOAUIH (B IIOPSAKE IIPE[-
[10JIaTaeMOr0 BBIBENEHHS Ha OPOUTY): PAKETHBIN
6110K 9K mist cTapTa K JIyHe, KOTOPBIN BBIBOZUJICS
Ha OpOHUTy B He3aIIpaBJIeHHOM COCTOSHHH, TaH-
KephI-3aIPaBIIUKU 11K, aBTOMAaTH4YeCKH CTBIKO-
BaBIIIHECS C PAKETHBIM 6JIOKOM U 3aIIPABJISBIIHE
e€ro OKUCIHTEeNeM H TOPIOYMM; MHJIOTHUPYeMBIN
Kopabnb 7K, OCyIIeCTBISIBIINI CTBIKOBKY C 3aIIPaB-
neHHBIM 9K. IIpU 3TOM B XOJie HUCCIeLOBAHUM pas-
JIMYHBIX BADUAHTOB CTPOUTENBCTBA Ha OPOUTE ITH-
JIOTUPYEMOI'0 PAaKeTHO-KOCMHYECKOr0 KOMIIJIeKCa
[ TI0JIeTOB K JIyHe, HapsAy C YCIIeIIHO peaan3o-
BaHHOM BIIOC/IeACTBMH aBTOMAaTHYECKOM CTBIKOB-
KOM, PacCMaTPHUBAJICS TakKKe BADHAHT «KOCMHYe-
CKOTO CTallesns» C MaHUIIYIATOPAMMU-3aXBaTaMU
JJISI COeJUHEHHU S YacTer KOMIIeKca.

HecMoOTps Ha mocienymlilee BHeCeHUe B IIPOEKT
CYIIeCTBEHHBIX M3MEeHEeHHU M U BO3HUKHOBEHM e HO-
BBIX 33Jja4, BSKHBIM De3yJIbTATOM €ro pa3sBUTHUA
SIBJISIETCS KOpabib «Cor3» — u3penue 7K pas3iud-
HBIX MOAUOUKALIMM. [IpH 3TOM, KaK OTMedaeTcs

PucyHoK 1. MaHunynsimop, ucnosib308aBLuuUl-
cs 019 nepecmbIKoBKU Modyseli opbumanbHoU
cmaHyuu «Mup» ¢ oceBo2o Ha 60KOBbIE CMbIKO-
BOYHbIE nopmel [18]

B [9], CIIPOEKTHPOBAHHAS 10 CXeMe «ILITHIPb — KO-
HYyC» CHCTeMa CTBIKOBKHM M BHYTDEHHErO Ilepexo-
Jla sIBIsSIeTCSI OOHOM M3 GyHIAMEHTAIBHBIX pa3-
pabotoxk HIIO «DHeprus», IO3BOJIUBIINX CO34ATh
U 3KCIIYaTUPOBAaTh OpPOUTaNbHBIe CTAaHLIUU «Ca-
JTI0T» U «MUD», 2 3aTeM U DPOCCHUMCKUN CerMeHT
MeXAYHAPOSHOM KOCMHUYeCKOM cTaHuuu (MKC).
B [9] TakKe OTMEYAETCSI, YTO MHOTOMOZYIBHOCTD
SIBUJIACh OCHOBOM IIOCTPOEHUSI OPOUTATIBHOI'O KOM-
exkca «Mup».

MOZYIbHBIN IPUHIUII ITIOCTPOEHUS 06eCIIeynI
BO3MOXKHOCTh OIIEPATHUBHOIO BBIIIOJNIHEHUS pe-
MOHTHO-IIPOOUIAKTUUECKHUX MEPOIPUATHI KaK
BHYTPU MOJyJIeH, TaK M Ha BHeIIHeIH [10Bepx-
HOCTHU KOMIUIEKCA, U B KOHEYHOM HTOTe SIBHJICS
ONHUM M3 GaKTOPOB, MMO3BOMHBIIMX dKCIIYaTU-
POBaTh KOMILIEKC « MUDP» B TeUEHME CPOKa, B IIATh
Pa3 IIPEeBBICHBIIEr0 M3HAYAIBHO 3aIIJIAHUPOBAH-
HBINA. BasKHO OTMETHUTDh HaTMYKe B COCTABE MOIY-
JIeH Op6UTAbHOM CTAHIIUY « MU DP» CIIeLMaIBHOIO
MaHHUIYISITOPa, 00eCIIeYHBABIIET0 HX II€PECTHI-
KOBKY (puc. 1) Ha GOKOBBIE CTBIKOBOYHBIE ITOPTHI
C LIeJIBI0 M3MEeHEHUS KOHQUTYpaLlMH KOMIIIEKCA
[18]. [ mepeMellleHHMI KOCMOHABTOB K 30HaM
PaboT KCIIONIB30BAIUCh TEJIECKOIIMYECKUe 15-Me-
TPOBBIE TPY30BBIe CTPeNHl [9, 18]. YIIOMSHYThHIE

OpbumaneHass cmaHyusa «Mup»
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37IeMeHTEl MOXKHO CYHUTaTh QYHKIMOHAIBHBIM
U B OIpeJleIeHHOMN CTelleHH KOHCTPYKTHBHBIM
IIpoobpa3oM CpefCcTB POOOTOTEXHUKH, 3KCIIIya-
THUPYeMBIX B cocTaBe MKC.

B COOTBETCTBUHU CO CJIOKUBIIENCS TEPMUHOJIOTU-
€M [11, 12, 24, 25] MOKeT GBITh BhIIEI€HA CO6CTBEH-
HO CTBIKOBKA (docking) ¥ CTBHIKOBKA IIPU ITOMOIIH
MaHUIYISATOPA, IpudanuBaHue (berthing).

[Ipu HermocpeACTBeHHOM cThIKOBKe (docking) cpen-
CTBAMH CHUCTEM VIIDABJIEHUS] I10CTYIATeIbHbIM
IBIDKEHHEM U ODUEHTAIIUEeN CTHIKYeMbIX 06beKTOB
Ha MOMEHT KaCaHMUs AO/KHBL ObITh 0obecrieyeHbl
TpebyeMble HadajbHBIE YCIOBUS CTHIKOBKM (B3a-
HMHOE II0JIOKEeHHEe U OTHOCHUTEJbHBIe JIMHEHHAs
U YIJI0Bast CKOPOCTH) [16-18]. ITociie KaCaHUSI CTBIKO-
BOYHOE YCTPOICTBO II0C/IEN0BATENIBHO 06eCIIeYrBa-
€T aMOPTH3ALIMI0, KOMIIEHCALIUIO HAYaJIBHOTI'O IIPO-
Maxa, cLenky (o6pa3oBaHue IIEPBUYHOM CBSI3H),
BBIpABHUBAHUE, CTSITUBAHUE, COBMEIIEHHE CThIKA
C OKOHYATeJbHBIM BBHIDABHUBAHUEM, SKeCTKOE CO-
equHeHHe. [Ipy 3TOM Tpe6OBaHUS K CTBIKY MOLYT
IIPeIbSIBIIATECS 10 TOUHOCTH, SKECTKOCTH,, ITPOYHO-
CTH, TeDMETHUYHOCTH [16-18].

K yCTpomcTBaM, peanH3yYIIIUM [OAHHBIM THUII
CTBIKOBKM, OTHOCSITCSI CCTE@Ma «IITHIPb — KOHYC»,
AHJPOTHMHHBIM CTBIKOBOYHEBIM arperat (AITIAC).

JaHHBIM TUI CTBIKOBKU YCIIEIIHO Peajl30BaH,
B YACTHOCTH, MPU 3KCIUIYATALlMU OPOUTATBHBIX
cra”Huui «CamtooT», «MUpP», B paMKax IIPOrpaMM
«AmO/IOH» — «Cor3», «Mup» - «llaTtTia», a Tak-
SKe IIPU CTBIKOBKaX IIATTIOB K MKC. Ha cerogHs-
HIIHUM IeHb UCII0b3YeTCs IIPU CTHIKOBKE Kopabiieit
«Coro3» u «IIporpecc» K POCCHUIICKOMY CErMeHTY
MKC [11, 16-19, 21, 22].

CTBIKOBKA ITPH ITOMOIIIM MaHunysTopa (berthing),
6r1aromapsi HUIMYUIO Ha OLHOM M3 CTBIKYeMBIX
06BbEeKTOB YIIPABISIEMOr0 MeXaHM3Ma-IIOCpenHU-
Ka, [I03BOJISIET OCYILIEeCTBUTH 3aXBaT BTOPOTO 00B-
eKTa IIPU UX B3aUMHON HeIlOABHKHOCTH, YMEeHb-
IIUTh YOAPHBIE BO3JEMCTBUS B MOMEHT KAacaHUS.
DTOT crIoco6 CTBIKOBKU OBUI YCIIEIIHO peanu3o-
BaH IIPU CO3JaHUU HerepMeTUUYHOU dpepMeHHOMU
CTPYKTYPl MKC (pucyHok 2), WCIIONB3YEeTCS IS
CTBIKOBKU K aMepHKaHCKOMY cerMeHTY MKC rpy-
30BBIX KOopabiert HTV, Cygnus, Dragon (pucyHok 3).
Ba’KHBIMHU  37IeMeHTaMU CHUCTeMBl CTBIKOBKH
IIpY IIOMOIIY MAHHIIYISTOPA SBJISIOTCS KOHLIE-
BOM 3axBaT-30}eKTOp MaHUITYISITOPA (PUCYHOK 4),
CTBIKOBOYHBIEe Y31l CBM (Common Berthing
Mechanism, pucyHok 3) [11, 16-19, 21, 22, 24, 25].

PucyHoK 2. HezcepmemuyHas goepMeHHas cmpykmypa — Integrated Truss Structure (ITS) B cocmase MKC. [pomsaxceH-
Hocmb 6os1ee 100 M. [pedHa3HayYeHa 011 pasMeleHus pasiuyHo20 060py0oBaHUSs, B NEPBYIO OUEPEDL KPynHo2aba-

PUMHbIX naHesel conHeuHbix bamapell. CobpaHa nocpedcmBOM CMbIKOBKU gopazMeHmoB Npu NoMowWU MaHunyismopa
[11], pomo NASA
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COBPEMEHHOE COCTOAHWE W NEPCNEKTUBDI
KOCMMYECKOM POBOTOTEXHIKM

OO HOM U3 aKTYAJIbHBIX TEeHAEHIINY COBPEMEeHHOM
KOCMHYECKOM PO60TOTEXHUKH MOKHO CUHUTATh CO-
BEPIIIEHCTBOBAHME OTPabOTAaHHBIX ITPOTOTHUIIOB
B HAIIpaBJIeHUHU PACIIHUPEeHUST QYHKIIKMOHAIBHBIX
BO3MOXKHOCTEH CHCTeMBI 6€3 MHPHHIIMIIHAIbHBIX
M3MeHEeHUN KOHCTPYKLIUH.

BasKHEHIITUM YCTPOMCTBOM C TOUKHU 3peHUs obec-
[IeYeHUs] BO3MOKHOCTH POBGOTU3NPOBAHHOM CTHI-
KOBKH SIBJISIETCSI MaHUITYISTOp Canadarm-2 (Space
Station Remote Manipulator System - SSRMS, pu-
CYHKU S, 6), pa3pabOTaHHBIM Ha 6236 MaHUIIYISITOPA
Canadarm (Shuttle Remote Manipulator System -
SRMS, pucyHoK5).

B 3HAUHUTENIBHOM cTerteHU Canadarm oIHuIIeTBOPSI-
€T YPOBEeHb Pa3BUTHUSI KOCMHUYECKOM POOOTOTEXHU-
KU B 1980-90-X rojgax ¥ CUYMTAETCS OOHUM M3 HaU-
6omee 3hGEKTHUBHBIX UM HAJEKHBIX YCTPOMCTB,
KOTOpBbIe 3KCIIYaTUPOBAJIMCh B COCTaBe TPAHC-
IIOPTHHRIX KOpabjieli MHOrOpPa3oBOr0 MCIIOIb30Ba-
Hug Space Shuttle [1, 11-13]. Bruepsele Canadarm
OBL YCIIEIIHO HCIIBITAaH B KOCMOCE B XOZle BTODOM
muccuu Space Shuttle (STS-2) B Hog6pe 1981 roga.
IlocnemHUM IIOJIET COCTOSICSI B Hione 2011 ropa
(Mmuccus STS-135). TakUM 06pa3oM, MAHHUITYISTOD
YCIIEIIHO 3KCIUIYAaTUPOBICS B TedeHUe 30 JIeT.

PucyHoK 3. OpbumasibHbili Kopabsib
Dragon 0115 0ocmaBKu 2py308 Ha MKC.
OcHaweH naccuBHbIM CMbIKOBOYHbIM
y3nom CBM. lpucmbiKOBbIBaeMmMcs K
MKC npu nomowu MaHunynsmopa
Canadarm-2 [11], dhbomo NASA

Canadarm mpegHa3Ha4eH JJis [IepeMelleHUsI I10-
JIe3HOTO T'pPy3a M3 CPY30BOr0 OTCEKA B HEKOTOPYIO
TOUKY pabouel 30HHBI C TpebyeMOI OpHeHTalluel,
HarpuMep IIPU BBIBeJEHUU CIIyTHHUKA Ha OPOUTY.
OH cr1ocob6eH 3aXBaTUTh CBOGOLHONETSINUI 06b-
eKT, Pa3MeCTUTh U 32GUKCHUPOBATE €r0 B IPY30BOM
oTceke. IIpy momoliy MaHHUMIyIATOpa Canadarm
OCYIIECTBIISUIACH IIOAJEP’KKA ACTPOHABTOB, pabo-
TAIOIIUX B OTKPHITOM KOCMOCE, B TOM UHCJIe UX Ile-
peMelneHue. J[OCTATOYHO YaCTO MCIIONIB30BAIACH
COBMeECTHasI pPaboTa aCTPOHABTOB, OJUH U3 KOTOPBIX
3aKpeIlieH Ha MaHUIIYJISITOpe, 2 BTOPO MeeT BO3-
MOSKHOCTH CBOGOIHO ITepeMellaThCsI B 30He ITPOBejie-
HUS paboT.

ITocie paspymeHus maTttia Columbia (Muccus
STS-107) B X0Jle KasKOOM MOCIeAYIOUIEH MHCCHU
Canadarm COBMECTHO C cucTeMoM Orbiter Boom
Sensor System (OBSS), comepskaler HHCTPYMeH-
TBl, pa3MelljaeMble Ha YOAJIMHHUTeJIe MAHUIIYIII-
TOpa, UCIIOJIB30BAJICS AJISI TIIATEIBHOT0 06CIeso-
BaHUS BHeIIHeHN I[IOBEPXHOCTU YeIHOKA C Le/IbI0
06HaPYsKEeHH ST BO3MOKHBIX IIOBPEKIEHU I TEIII0-
3aIUTHOIO ITIOKPBITUSA.

Paboyee MeCTO OIlepaTopa MAaHUITYIATOPA B KOP-
MOBOHM YaCTU OPOUTAIBHOIO KOpabJisi OCHAIIEHO
PYYHBIMHM OpraHaMM YIPaBJIeHUs] BpallleHHeM
U IIOCTYIIATeNIbHBIM IIepeMellleHreM Ipy3a. Omepa-
TOPBL MAHUITYJISITOPA HAOIIOAAIOT 33 [IPOU3BOIHMBI-
MM MU JeHCTBUSIMHU KaK HEIIOCPeICTBEHHO Uepe3

Bo3aywHo-kocMuueckasa cdhepa | Aerospace Sphere Journal N21(94) 2018

89



90

PucyHoK 6. Canadarm-2 B cocmaBe MobUJ/IbHOU CUCMEMb!
obcnywcuBaHusi MKC [12], doomo NASA

WUTIOMHUHATOPHI, TaK U IIPYU IIOMOIIY 3KPAHOB CH-
CTeMBI HabJTIOeHM s, PACIIONIOKEHHBIX PIIOM C Op-
raHaMH yIIpaBJIeHHS, [IPH 3TOM OAUH H3 UJIEHOB
KOMaHIbl MOKET aCCMCTHPOBAaTh B KAauecTBe OIle-
paTopa BHUAEOKAMEDPHI. BueoKaMephl 3aKpeIlIeHb
TakKe Ha CAMOM MaHUIYJISATOPE (B JIOKTEBOM U KH-
CTeBOM 4YacTH). [yIMHa MaHumIynasgropa Canadarm
COCTaBIISET OKOJIO 15 M, AHaMeTp 3BeHbheB HEMHO-
ruM 6oee 30 cM.

Bcero 6bIJI0 M3TOTOBJIEHO IISITh MaHUITYISITOPOB
Canadarm.

XapaKTepHBIM IIPUMEPOM HCIIOIB30BaHUSI RMS
MOXKET CJIY>KUTD YCIIEIIHO OCYIIeCTBIeHHAs B Mae
2009 rojsa Muccus mattiaa Atlantis (STS-125) 1o 06-
CIYy>XMBAaHUIO Tejeckoria Hubble. [OBmKyiuucs
10 OpOUTe TeIecKOoIl 6bUI 3aXBaYeH MAHUIIYIISITO-
POM U pa3MeIleH B IPY30BOM OTCEKE Ha CITelHaTb-
HOM Bpamallercs IwiatdopMme, obecrieuynBalo-
mer ymobCcTBO AOCTyIIa K HeEMY acTPOHABTOB IIpU
IIPOBENEHUN CEPBUCHBIX paboT. 10 OKOHUYAHUU
PpaboT TesecKoIl ObLT M3BJIeYeH IIPU IIOMOIIYU Ma-
HUIIYISITOPA M3 TPAHCIIOPTHOTO OTCeKa M CHOBA
BBIBeJIeH Ha OpOUTY [1, 2, 11, 12].

MaHUNYISATOP IS KOCMHYEeCKOro Kopabins «By-
paH» (puc. 7), GYHKLHMOHAIBHO U KOHCTPYKTHBHO
OO6HBIN MaHUNYIATOPY Canadarm, 6B paspa-
60TaH B ['oCygapCTBEHHOM Hay4YHOM LieHTpe - LleH-
TPUIPHOM HAy4YHO-UCCIIeIOBATEeIbCKOM UM  OIIBIT-
HO-KOHCTPYKTOPCKOM HHCTUTYTe POOOTOTEXHUKU

PucyHoK 4. KoHueBoli 3axBam-3gbghekmop
MaHunysnsmopos Canadarm u y3esn 3axsama
[11, 13]

PucyHokK 5. CoBMeCcmHoe ucnosib3oBaHue
Canadarm u Canadarm-2 [12], gpomo NASA

U TeXHUYeCKoM KubepHeTukH (THI] ITHUU PTK PD)
(CaukT-IleTepbypr) [23].

CpaBHeHUe, IIPUBEIEHHOE B [11], MITIOCTPUPYET
XapaKTep YCOBEPIIEHCTBOBAHUH, PACIIMPSIIONIUX
QYHKIMOHA/NIBHEIE BO3MOXKHOCTHM Canadarm-2
o cpaBHeHMIO ¢ Canadarm. Hampumep, peanu-
30BaHa BO3MOXKHOCTbH IIOCTOSIHHOIO IIpe6GBhIBAHUS
MaHUIIYISTOpa Ha opbute, mobamieHa celbMasi
CTeIleHb IIOABMKHOCTU U obecliedeHa CHMMe-
TPUYHOCTh MaHUITYISTOPA — CXBAT MOXKeT OBITH 3a-
GOUKCUPOBAaH OTHOCUTEIBHO CTAHIIMHM U CIIYSKUTh
OCHOBAaHMEM, YCOBEPIIEHCTBOBAHA KOHCTPYKIIMS
IIAPHUPOB [IJIS1 YBeJIMYeHU ST BO3MOKHOTO yIjIa I10-
BOpPOTa CMEXKHBIX 3BeHbeB, J00aBIeHBbl NATUUKU
CHJI 1 MOMEHTOB.

B cocTaB MOOUIBHON CHCTEMBI OOGCIIY>XKHBaHUS
MKC (Mobile Servicing System - MSS, puc. 6, 8)
KpoMe MaHuIyasTopa Canadarm-2 TakKe BXOLST
MaHumnynsatop Dextre (Special Purpose Dextrous
Manipulator - SPDM), MOGUIBHBIA TPAaHCIIOPTED
(Mobile Transporter - MT), HepeMellaOUIHHICs
I10 HAIIPABJISIIOUIUM, IIPOJIOSKEHHBIM BIOIb OCHOB-
HOM ¢epmbl MKC, mMob6mibHasi 6a3oBasi cUcTeMa
(Mobile Base System - MBS), ycTaHaBIHBaeMas
Ha MOOMJIBHOM TPaHCIIOpTepe.

SPDM, BBeleHHBIM B 3KCIUTyaTauuio Ha MKC
B 2008 ropmy, IpefHasHayeH [JIg BBIIIOJIHEHUS
CBEPXTOYHBIX OIlepalUi, BKIIOYAsT MOHTK U yIa-
JIeHMe MaJIBIX I10JIe3HBIX HArpy3oK Tumna 6ydepHbIX



6aTaperi, MCTOYHUKOB IIMTAHUS U KOMIIBIOTEDOB.
3TOT PO6OT MOSKET TAKoKe MaHUITYIKPOBATh UHCTPY-
MeHTaMH THIIa CIIeLIUJIM3MPOBAHHBIX TIae€YHBIX
KIIo4Yell U OTBepTOK. SPDM 060pyZOBaH CBETHIIb-
HHUKaMH, BHAEOKaMepaMH, IUIaTGOPMOK U JiepsKa-
TeJISIMU JUI UHCTPYMEHTa. BaKHOM 0CO6€HHOCTBIO
SPDM 4B/seTCI HaJIU4YMe CHUIOBBIX M MOMEHT-
HBIX JATYUKOB, 6i1arofaps KOTOPHIM Ha OPTaHBI
yIIpaBJIeHUsI MOIYT IlepelaBaThCsd OTBeTHBIE pe-
aKIMM K OIlepaTop MaHMIIYJISATOpa MMeeT BO3-
MOXKHOCTh YYBCTBOBAaTb IIPUKOCHOBeHHe SPDM
K obbekTaM. SPDM - onUH H3 Hauboiee SIPKUX
IpUMepOB dexterous-yCTPOMCTB KOCMHYECKOM
POGOTOTEXHUKH.

U3BeCTHBl IIPUMEDHI IIPOEKTOB, PETU3YIOIUX
KOHLIEIIIIUIO CUCTeMBI OOCITY>KMBAHUS KOCMHUeE-
ckux amnmapaTtoB (KA), BRIpabOTaBIIHX pabouee
TEJI0, HO OCTAIIIHXCSI PaboTOCIIOCOOHBIMU C TOY-
KU 3peHUs] OCHOBHBIX QYHKILIUI. B COOTBETCTBUU
C HeH cepBHUCHBIe KA mocie COMMKEHUS U CTBIKOB-
KU C 06cny>kuBaeMbIM KA 111160 0CyLIeCTBIISIOT ero
Jl03aIIpaBKy, Nu60 QYHKIIMOHUDYIOT B JalbHeMN-
meM COBMECTHO C HUM B Ka4yeCTBe MaHEBPOBOLO
IBUTATENS OJIS YAepsKaHUS Ha paboyert opbure [1,
2, 11, 12]. OTpaboTKa OMepalU¥ MOJOOHOI0 poaa
IIPOBOAUIACH, HAIIPUMED, B XOZe SKCIIEPUMEHTOB
ETS-VII u Orbital Express.

B 1e710M pa3paboTKy U KCIIONb30BaHHE PO6OTO-
TeXHUYECKUX CPeICTB MOXKHO CUMUTATh Haubojee
AKTYIBHBIMU IJIS 06ecrieyeHUs] TaKUX TeHMeH-

PucyHoK 7. MaHunyissmop KOCMU4YECKO20
Kopabusisi «bypaH» [23], ¢ calima buran.ru

LM PAa3BUTUSI KOCMUYECKOM TEXHUKU, KaK CTPeM-
JleHHe K PpacIIupeHUI0 ee QYHKIMOHAJIBHOCTH,
YBeIHNYEeHHUI0 CPOKA aKTUBHOM 3KCIIIyaTALIUU, I10-
BBILIEHUIO CTEIIeHHU aBTOHOMHOCTHU, YBEIUUYEHUIO
Pa3MepoB C COXpaHEHHEeM >KeCTKOCTU U IIPOYHO-
CTH KOHCTPYKLIMHU, ee HeCyIIeHr CII0CO6HOCTH .

BaskHO OTMETHUTD, UTO 32 CUET ITPUMEHEHUS IIep-
CIIeKTUBHBIX CPeICTB KOCMUHYECKOM POBOTOTEXHHU-
KM BO3MOXHBI KaK aBTOMATH3allHs OIepallnii,
BBIITIOJIHEHHE KOTOPHIX MOKET OBITh 0OecIieueHo
U IPYTUMHU CpPeACTBAMU, B TOM UMCJ/Ie IIPU HEIo-
CpenCTBEHHOM YYaCTHUU YeJIOBeKa, TaK U OCBOeHHe
KaYyeCcTBEHHO HOBBIX OITEpAlIMM, peIleHHe KOTO-
PHIX B IIPUHIINIIE HEBO3MOXKHO 6€3 pO60TOTEXHU-
YeCcKoro obecrieueHus.

KpymnHorabapuTHbIe MHOTOOYHKIMOHAIBHEIE Ha-
paluBaeMble KOCMHUYECKHEe CHCTEMBI MOTYT 6BITh
BHIIeJIEHBl KaK KJIAcC MEePCIIeKTHBHBIX KOCMHUe-
CKUX OOBEKTOB, PEaIM3yeMOCTh KOTOPBIX B DPse
C/Iy4aeB MOXKET 3aBHCETh OT BO3MOKHOCTH HCIIONb-
30BaHUS CPEICTB KOCMUYECKOH POBOTOTEXHUKH.

B psify IepcIeKTUBHBIX 33/ja4, ITOAJIeKAIINX aB-
TOMAaTH3aLIIH PO6OTOTeXHUYECKIMU CPeICTBAMU,
CJIeflyeT IIPeKAe BCEero BBIIEIUTH ITPobiaeMy Op6u-
TIBHOIO MOHTaXKa KOCMHUYeCKHUX 06BEKTOB, KOTO-
pasi rmofpasyMeBaeT Kak TPAHCIIOPTUPOBKY K MeCTY
c60pKU GparMeHTOB MOHTUPYEMBIX KOHCTPYKLIUI,
TaK M aBTOMAaTH3aLMI0 COGCTBEHHO CHOPOUHBIX
oIlepaliyii, a TakKe IIpobiieMy Op6UTAIBHOIO Cep-
BHCHOIO OOC/ITY>KMBaHUS, 00BeAUHSIONIYIO 33ja4U

PucyHok 8.
MobunbHas cucmema
obcaywcuBaHus MKC
— Mobile Servicing
System (MSS), [11]
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MHCIIeKLIU Y TeXHUYeCKOr0 COCTOSTHUS 06CTy>KHBAaeMbIX
KOCMHUYECKUX 06BeKTOB, POOOTH3UPOBAHHOM IIOAAEPK-
KU [esdTeIbHOCTH YejloBeKa B KOCMHYEeCKOM IIPOCTpPaH-
CTBe, 3aMeHbl QYHKIMOHAIBHBIX 670KOB KA, mosa-
npaBKU KA Ha opburte, nmepemeleHus KA B mpenenax
OpOGUTHL U MeXAYy OpbUTaMM, YOOPKH KOCMUYECKOIO
Mycopa. PasHOPOLHOCTh IIepedHCIeHHBIX 3aJad IIOA-
pPa3yMeBaeT UCIIONIb30BAHME PA3IMYHBIX KOHCTPYKLIUH
POGOTH3UPOBAHHBIX YCTPOMCTB [1-15], & TAKKe pa3Iny-
HBIX MeXaHU3MOB CTHIKOBKH [1-7, 15-17, 20, 21, 24, 25].

BbIBO/Ibl

Ilepuop, ¢ Hayaja 1980-X FOA0B I10 HACTOsAIIee BpeMs
MOKET PacCMaTPHUBAThCA KaK BpeMs OTIa[AKH TeXHO-
JIOTUM PO6OTU3WPOBAHHOM CTBHIKOBKH. BO3MOSKHOCTB
OCBOEHMSI TeXHOJIOTHIM POBOTH3HMPOBAHHOIO MOHTAKA
MKC B 3HA4YUTeNbHON Mepe 06yCIOBIeHa HalIUYUeM
MpeIIeCTBYIOLIEro OIbITA CO3AAHUA M SKCIUIyaTallkiKU
OPOUTANBHBIX [UIOTUPYEMBIX CTAHIIMMI, IIOCTPOEH-
HBIX I10 MOAYJIBHOMY IIPDUHIIUILY.

[1oTpe6HOCTh B CO3MAHUU IIE€PCIIEKTUBHBIX MHOTO-
OYHKIUMOHATPHBIX HAPAI[MBAEMBIX KOCMUYECKUX
CHUCTEM, TPEOYIOIIMX IJIS CO3MAHUSI, SKCIIIyaTallMU
U YTHIN3ALUU Pa3paboTKU HOBHIX KJIACCOB aBTOHOM-
HBIX YCTPOMCTB, SIBJISIETCS OMHUM M3 GAKTOPOB, OIIpeie-
JISIIOIIUX TTEPCITIEKTHUBBI KOCMHYECKOM PO6OTOTEXHUKHU

MO>KHO BBIEIUTDH cgiegyrouiye TeHAeHIIKMY PA3BUTHUA
CpencTs KOCMUYECKOH p050TOTEXHI/IKI/I:

- COBEPIIEHCTBOBAaHHE OTPabOTAHHBIX IIPOTOTHUIIOB
B HAIIPaBJIEeHUU PACIIHUPEHUSI QYHKIIMOHATIBHBIX BO3-
MOSKHOCTE! CUCTEMBI 6e3 IPUHIIUITHATBHEIX U3MeHe-
HUI KOHCTPYKIIUH;

- pa3paboTKa  B3aMMOCBSI3aHHOHM  COBOKYITHOCTU
CPeIOCTB KOCMHUYECKOM POOOTOTEXHHKHU, IIPeLIIona-
TAIOUMX MOAYIBHOCTh U PEKOHQUTYPUPYEMOCTD, s
pelIeHUs IHUPOKOTO KPyra Pa3HOPOLHBIX 33/1aY;

- COTJIACOBAHHOE MPOEKTHPOBAHUE O6CITY>KMBaEMBIX
KOCMHUYECKUX OOBEKTOB U OOCIY>KHBAIOIIUX PO6OTO-
TeXHHUYECKUX CPEACTB.

B 4acTHOCTH, Heobxoauma pa3paboTka YHUBEPCAIb-
HBIX 3aXBAaTHBIX YCTPOMCTB [JJisi 0OBEKTOB, He OCHAa-
I[eHHBIX 3aXBaTHBIMHU UHTephernCcaMu.

Llesmecoo6pasHBIM MOXKET OBITh UCIIOJIb30BaHME CO-
BOKYITHOCTH MOHTa KHO-CEPBUCHBIX aBTOHOMHBIX PO-
60THU3UPOBAHHBIX KOCMHYECKUX MOIYIEHM, KasKAbIMI
U3 KOTOPBIX 006JIaflaeT Pa3yMHOM CTeIleHbl0 YHUBep-
CaJIbHOCTH, HO OPHEHTHUPOBAaH Ha IIPEeAIIOYTUTEIHHOE
UCIIONIb30BaHUE B OJHOM M3 BO3MOXKHBIX DPEKHMMOB
GYHKIIMOHUPOBAHUA [1, 2].
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"YEPHBIE [1bIPbI:

ARDXVPATE W CBETA, NOMOLLHVKY
SBOHMMM A LBEPA B IPYI W BUE) IEHRbBIE

.NlaKCI/IM Huxkonaesunu ®AIUJIEEB,
" eedyuuil cneyuaucm GedepanbHoz0 20cydapcmeeHH020 YHUMApPHO20

npednpuamus «LieHmp Ikcnayamayuu 06seKmos HaseMHol KOcMUU4ecKol
* unpacmpykmypbi», Mockea, Poccus,

= moojaa@mail.ru

YTo6bl MOHATL NPUPOAY YEPHbBIX AbIP, YHUKaIbHbIX KOCMUUYECKNX
06BEKTOB, YYEHbIE BCEr0 MUpPa FOTOBAT CEMOAHSA HECKOIbKO aMOULIMO3HbIX MPOEKTOB
no ux usyyeHuto. O4NH 13 HUX — POCCUIACKasi KOCMUYecKas obcepBaTopust
«KMUNIVMETPOH».

YTo Takoe YepHble Ablpbl C TOUKU 3PEHUS COBPEMEHHON HaYyKM U KaKoe 3HaYeHue
MMeeT UX UccnepoBaHue A8 NOHMMaHUSA BceneHHOM, paccKasbliBaeT BeAyL i
Hay4HblA COTPYAHUK NHCTUTYTa aaepHbix nccnenoBaHuii PAH goktop ¢usmko-
MaTteMaTuyeckux Hayk Bauecnas MiBaHoBuy JOKYYAEB.
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Bsuyecnas iBaHoBnu JOKYYAEB,
Bedywull Hay4HbIl compyOHUK
MIHcmumyma s10epHbIx
uccnedoBaHuli PAH, 0okmop
BuU3UKO-MameMamuyecKux HayK
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((300MAPK» /13 HEPHBIX [1bIP

- Bauecnae UeaHosuu, umo ke makoe
uepHble Obipbl?

- 3TO OYeHb 3arafjouHble U HeTPHU-
BHAJIbHBIE OOBEKTHI, C OAHOM CTO-
POHBI - OYeHb CJIOKHBIE, C IDPY-
TOM - O4YeHb ITpOoCcThle. CEeromgHs MBI
Has3bIBaeM «YEpHOM [OBIPOI» OYeHb
CHJIBHO C’KaBIIMICSI MAaCCUBHBIH 06b-
eKT, HaIpHUMep 3Be3dy WIU CIHB-
1Iyecss MHOTHE 3Be3[Obl, KOTOphIe
HMEIOT Pa3Mep HaCTOJIbKO MaJieHb-
KU, YTO JasKke CBeT OTTyAa He MO-
SKeT BbUIETeTh. [10-IIPOCTOMY TOBO-
psl, NS M3y4YaBIIUX GU3UKY WIHU
ACTPOHOMMUIO B IIKOJIBHOM Kypce,
3TO O3HAYaeT, YTO BTOpasi KOCMHU-
YyecKass CKOPOCTh Ha ITOBEPXHOCTHU
3TOro Tesa 60JIbllle CKOPOCTU CBETA,
U IIOTOMY POTOHBI CBETA HE MOTLYT
OTTYZHa BBIPBAThCS.

YepHble [JBIPbl - OYeHb BASKHBIM
06BeKkT [nns GU3uKM, O(yHIAMeH-
TQIBHBIX HCCIeNOBAaHUM, U 6iaro-
Jlapsl pa3BUTUIO TEXHOJIOTUIM KOCMU-
YeCKUX UCCIeN0BAHUM, B YaCTHOCTU
BKJIQZly DOCCHUMCKUX Yy4YeHBIX, O&u-
3UKU B IIOCIeLHUeE oAbl IIOITYUHIN
IIPOPBIBHBIE CBeJleHUSI 00 YCTpOM-
CTBe YepHBIX JbIP.

B 2017 rofy aMepHKaHCKHMMU yye-
HBIMHU J25Ke 6pUIa IonydeHa Hobe-
JIeBCKasl IpeMUsl, KOCBEHHO CBSI3aH-
Hasl C YepHBIMU AbIPDaMU, a UIMEHHO
IIpeMHUsI 32 OTKPBITHE I'PAaBUTALIMOH-
HBIX BOJIH, KOorja OM3MKU C IIOMO-
IIBIO CJIOKHEM X JIa3ePHBIX NHTEP-
depoMeTpoB cyMenu 3adHUKCUPOBAThH
CIUSIHUS YepPHBIX OBID, TeHepUpYIo-
IMe CPaBUTALIMOHHBIE BOIHBI. JTU
BOJIHBI OBUIM 33aperHCTPHUPOBAHEL,
U YHUKQIBHOCTh CUTHAJIA CBHIETEIb-
CTBYET, YTO HUKAKOM APYroi 0OBEKT,
KpOMe YepHBIX IbIP, TaKylo Gopmy
curHaia obecrieyuTh He MoOKeT. Ilo-
3TOMY MHPOBOe Hay4HOe COO6ILeCTBO
JIOBOJIBHO OBICTPO COIJIACHIIOCH, YTO
3TO BBIIAIOIIWHICS Pe3yIbTaT, U 6yK-
BJIBHO Yepe3 r'ofi I10CTIe UX OTKPBITUS
6Bl [TOTy4YeHa IIpPeMHUS, 3TO JOBOJIb-
HO HEeTHUIIMYHBIN CIy4dai.

[ToHMMaHMUe 0 YepHEBIX ObIpax Cy-
LIeCTBYET ¥ PA3BUBaAETCI MHTEHCHB-
HO B I1ocienHue 40 jeT, ¢ Tex II0p
Kak BO BCeleHHOM OBUIM OTKPBITHI

O4YeHb MOIIHBIe HCTOUYHUKU H3IIY-
4yeHMs, TaK Ha3blBaeMble KBa3aphl,
KBa3u3Be3[Hble 06BeKThl. KBazaphl
SIBJISIIOTCSI CAMBIMU MOIIHBIMU H3-
JydaTensiMU Bo BceleHHOM, a cel-
4ac MBI 3HaeM, 4YTO 3TO - aKKpellu-
pyIoIIKe YepHbIe OBIPHl C MacCaMU
B MUJUIMOHBI M MUJUIHADPABL MaccC
CoyHLIA, PaCIIOIOKEHHBIE B LIEHTPE
OYeHb JAJIeKUX FaJIakKTUK.

MOXKHO IIPUBECTH U TaKyl0 aHaJo-
THIO: B 300I1apKe ecThb JKUBOTHBIE Pac-
[IPOCTpaHEeHHble, HAIIpUMep BCeM
IIPUBBIYHEIE 3211k MJIU BOJIKU, O KO-
TOPBIX BCe 3HAIOT, a eCTh PeIKUe SKU-
BOTHBIE - 6ereMoThl WK HOCODOTH,
0 KOTOPBIX JI0 U3BECTHBIX I10P CJIBIIIA-
JIX TOJIBKO CITeITHIMCTBL, a IIHPOKAs
IybiauKa UX He BHJeNA U He IIpef-
CTaBnsya. BOT Tak >Ke U YepHEIe
IBIPBL. DTO [IOC/IeNHSS CTa IS SKU3HU
MAaCCUBHBIX 3Be3J], CaMble MAaCCHB-
HBIe 3Be3lbl C MacCaM{ MHOIO pa3s
6oseirie maccel ConmHIla, B 20-30 pas,
OHU B KOHIIe CBOEH >KU3HU B3pBIBa-
FOTCS1, YaCTh BelllecTBa COpackiBaeTcs,
a 667IBIIIAS YaCcTh CKUMAETCS U 06pa-
3YIOTCSI Y€PHBIE JBIPHI.

W TakuX 4YepHBIX OBIp B Halllel
TaakTuKe MieuyHblll IIyTh cpe-
Ou HOpuMepHOo 100 MH/IMApLOB
3Be3[, - MIWIJIHOHBI, OeCATKHU MUJI-
JIMOHOB... M 5TO, MOXXHO CKa3aTh,
caMas IMTelbHas CTAaJUS KU3HHU
3Be3bl. B HODMAaJbHOH >XHU3HU
3Be3/la >KUBET HeCKOJIbKO MMIIIU-
apIoB JleT, IIOTOM OHa IIpeBpallia-
eTcsa mub0 B HEUTPOHHYIO 3Be3Ay,
1160 IIPOCTO CKUMAeTCs — OCThIBA-
IOIIUI Kap/IUK, 1160 IIpeBpallaeT-
Cs B YepHYIO ABIPY. BOT TakoM 300-
IIapK M3 3TUX 06BEKTOB HAXOMHUTCS
B HaleMt ['ajlakTHKe.

HccnemoBaHUe 3THUX 06BEKTOB IIO/I-
CTETHYJIO TeopeTUYecKHe HUCCIIeo-
BaHUA.

B HacTos1Iee BpeMs aKTHBHO pas-
pa6aTmBaeTc,q TaK Ha3bIBa€MBIN
TeJIECKOII TOPH30HTA COOBITUMH U Be-
AETCA IIOATOTOBKA K Ha6JIIOJIEHI/I5{M.

- ITouemy oH mak Hasbléaemcs — «20-
pu3soHm»?

- JleJIo B TOM, UTO Y YEPHOM IBIPHI
CYIIEeCTBYeT HeKass 06J1acTh, OKpY-
SKAIOIAsl 3TOT OOBEKT, BHYTPU KO-
TOPOTO MBI HHYEro He BHIUM,



a TPaHMIA 3TOM 00JIACTH Ha3bIBa-

eTCSl «COPHU30HT COOBITUM UYepHON

IBIPBI», M1 OH Ha3bIBaeTCSI NUMEHHO

TOPU30HTOM, IIOTOMY YTO 3TO Ta

IIpefenbHasl 4acTh IIPOCTPAHCTBA,

U3 KOTOPOM CBET eIlle MOXKeT BBIXO-

JIUTh, KaK TOPU30HT, K IPHUMeDY,

Ha 3eMHOM IlIape, Korjga Kopabmu

YIUIBIBAIOT 32 JIMHUIO TOPH30HTA

U MBI UX [TepecTaeM BUETH, a 371eCh Matematnueckoe
MBI IIepecTaeM BUIETh CBET, BBIXO- PRI B EE
ISIIHE oTTYyZA. rpaguka HeNpoxoaAnMon

KpOTOBOI HOpbI JTopeHua
I/IMEE-IHO TI03TOMY OYeHb aMOUIIH- (WBapuwnibaa)

O3HBIM U OUYeHb CJIOSKHBIN MeXKIYHAa-
POLHBIM ITPOEKT TaK U HA3BAJIU — «Te-
JIECKOIT TOPHM30HTA COOBITHE». ITO
panuouHTepPEepPOMETD, COCTOSIITUMI Qo g
U3 HECKOJBKUX [OEeCSTKOB pafuoTe- Neughis CHHMYASPHOCTb
JIECKOIIOB, Pa36pOCAHHBIX II0 BCEMY i
3eMHOMY IIapy, KOTOpPHIe B AHAIIA-
30HE MUJUIMMETPOBBIX/CYOMUIIIHU-
METPOBBIX BOJIH 6yAyT Ha6II0IATh
LIeHTp Haller POSHOMN TJIaKTHUKU
MieuHsIH [1yTh, TAe, KAK MBI OXKU-
JaeM M IIpaKTHYeCKH HaBepHSIKa
y>Ke 3HaeM, HaXOOUTCSI CBepXMac-
CHBHas 4epHas Ablpa. OHa IOKa
He BHUJHA, HO y Hee y>Ke H3BeCTHA
Macca, KOTopas paBHa IIeCTH MHUJI-
nroHaM Macc ConHIIA.

Yepe3s fBa rofia TeJIeCKOIIBI JJOJIK-
HBI JaTh U306paskeHUe 3TOM 4dep-
HOM OBIDBI, YTO CTAHET II€PBBIM
n3o6paskeHHeM YepHOM [BIDPHI,
IpeIbsIBIEHHBIM IIHPOKOM IIy6-
nuKe. M306paskeHUe 3TO II0-HAy4-
HOMY HAa3bIBaeTCS «TeHb YepPHOU
IBIDBI» .

A eciniMu 3Ta 4YepHas [AbIpa IIOA-
CBEUMBAETCSI OKPY>KAIOIIUM Be-
LIeCTBOM, TO MBI Ha GOHE 3TOro |‘ - =
CBETJIOTO 3KpaHa YBUAUM ee TeHb,
rpaHully o61acTu, OTKyHa CBeT
elle MOKeT BBIMTU. U BOT 3Ty aM-

[OPU30HT COBbITUIA

CUHrynapHoCTb '—U

GMIIMO3HYIO 33aJauy HaMepeBaeTcs T T e T |
0 Y AdTy p - RIS e . rMo,qenmposaHme
PEeIInTDb JAHHBIM ITPOEKT Yepes IBa A AT A e s
3 6VII6T TEM OTKDEL ¢ SRR e Pas/InyHbIX BapUaHTOB
TOZIa ~ 3Ta TEHb 1 OyZ, p ; g 1306paXKeHnsa YepHoi
THEeM, KOTOPOe CMOKET ITpeTeH/I0- Abipbl

BaThb Ha HobeneBCKyIO IIpEMUIO.
PazMep TeHU CKaKeT, KaKasi Macca
y YepHOM [ABIPHI — y>Ke He II0 JBU-
SKEeHUO0 3Be3], MJIU BellecTBa, a YU-
CTO W3 pelleHUN TeOpUU I'PaBUTA-
LMY DHUHIITEHMHA - a HMCKaskeHHe
3TOM GOPMBI CKaKeT HaM, KakK ObI-
CTPO OHA BpaIAeTCs.
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-A umo npoucxooum e obaacmu us-
y4eHus YepHbIX Oblp ce200HA?

- Cellyac 4aCTUYHO i pelleHUs
9TOM 33Ja4M HCIIONIb3yeTCs Halll 3a-
MedaTeJbHBIF KOCMUYECKHH alllla-
paT «Pail0acTPOH», PAAHOTEIECKOIT
CAHTUMETPOBOTO AMAIla30Ha, BHI-
Jlaroleecst JOCTHKeHMe POCCUMICKUX
KOCMHUYEeCKUX UCCIIeJOBAHUM, KOTO-
pBIM paboTaeT Ha opbuTte ¢ 2011 roga
M B TOM YHCIe HabamogaeT LIeHTP
Haimel FaJIakTUKY U 1aeT uHQOpMa-
LU0 O TOM, YTO IIPOHUCXOJUT BOIH-
31 YepHOM ABIPHL. (CM. BKC N° 3(92),
2017.- Mpum. ped.)

YepHas AbIpa B LieHTpe Haler a-
JIAKTUKU B HAYYHOM TePMHUHOJIOTUU
Ha3bIBAETCS «IPEeMIIIOIIUI KBa3ap»,
B TOM CMBICJIe YTO OHa HEaKTUB-
Ha. Ee aKTUBHOCTb HaYUHaeTCs,
KOTZla Ha YepHYIO AbIPY ITafilaeT Ka-
KOe-HUOYAb BeIecTBO MJIHU CKHUMa-
eTcs U HarpeBaetcs ra3, Ecnu 3Beszia
ajziaeT, OHa pa3pblBaeTCs ITPUTUB-
HBIMU CHUJAMH YepPHOM [IBIPHI,
B pe3yJIbTaTe Yero BBHIeJISIeTCS TU-
TaHTCKas d3Heprus, 3¢PeKTUBHOCTD
BBIZIeJIEHU I KOTOPOM B IeCSATKU UIU
JlasKe COTHU pa3 6oiblile, YeM IIpU
CAUSIHUU WIU Pa3PYLIEHUU aTOM-
HBIX s7ep.

[103TOMY YepHble OBIPHI — 3TO ellje
U MOIIHBIe 06'beKThI TeHepaluu H3-
JIYYeHUM pa3IMYHbIX TUIIOB BO Bce-
JIeHHOM, OU3UKU CerofHs y>Kke 3Ha-
0T, YTO HU3JIYYEeHUS YEPHBIX OBIP
HAIIOJIHSIOT BCIO BCeeHHYI0 pas-
JTUYHBIMYU GOPMaMHU pagHaLlUU (3TH
U3JIYUeHUS Ha3bIBAIOTCSI KOCMUUe-
CKHMHM JIy4aMH), KOTOphle obecrie-
YUBAIOT CHJIPHEMIINY PafU0aKTHB-
HBIF QOH, B TOM YMC/Ie MafaloUIni
Ha 3eMIJIIO0.

Y 0Ka3bIBaeTCSI, YTO UePHBIe AbIPEI -
9TO Ba’KHEHMIIIHIT 06heKT BO BceleH-
HOM, IIOTOMY YTO, BO-IIEPBBIX, HUX
O4YeHb MHOI'0, BO-BTOPHIX, 3TO MOLI-
HeHIIIre U3/Iy4yaTeau BO BceleHHOH,
HMCKasKaloI[ye CBOMM I'DaBUTALIHOH-
HBIM JIMH3UPOBAaHHEM BCe OKPY>KA0-
mpie 06beKThl. OHU MOTYT OKa3aThCs
IIPUHLIUIIHAIBHO BaXKHBL U JJIS BO3-
HUKHOBEHUS JKU3HU.

- Oaske mak?

-Jla, MBI 3HaeM, HalpHUMep, YTO
IS SBOMIOLIMM >KU3HU Ha 3eMiie
OUeHb BaSKHBI BHEITHUE U3TyYeHU
OHU IIPUBOJUT K MYTAI[UIM, & MY-
TallUM HeO6XOMUMBI IJIs SBOIIOLIMU
SKUBOTHOI'0 MHpPa. MyTalluu IIofiep-
SKUBAIOT KUBOTHBIM MHD B HEKOEM
OUHAMHYECKOM PaBHOBECHHU, IIPU-
BOIS K BO3HUKHOBEHHIO HE TOJIBKO
HEKHM3HECITOCOOHBIX, HO U KAKUX-TO
HOBBIX GOPM SKU3HHU, IIPUCIIOCO6IIEH-
HBIX WIN HMEIOIIUX COIIPOTHBIISIE-
MOCTb K KAKMM-TO MUKPO6aM U IIPO-
yeMy, - 61arofaps paguallii, B TOM
YHuCiIe U IPUXOISINEH M3 KOCMOCaA.
A HCTOYHHKOM 3TOM KOCMHYECKOM!
PafyallUy B 3HAUUTEIbHOM CTEIIeHU
SIBJISIEOTCSL YePHBIE ABIPHL.

CormacHO [ApPYrHM THIIOTE3aM,
SKU3Hb, 3aPOAUBILIASCS B OGHOM «ITY-
3pIpe» BceleHHOM, MOXXeT IIPOCo-
YUTHCA B APYIYIO U TaK flajiee, TO eCTh
CYII[eCTBOBATh BEYHO U I1€PEHOCUTh-
Cd He IIpHUINeJbLIAMH C PO’KKaMH,
a B BHJIe MUKPOCIIOP, MUKPO6OB, BU-
PYCOB U TOMy IlomobHoro. [1aBHOe,
4TO6BI 6bI1a MHPOpMaLys. IIpupo-
[Ia 3arOTOBIUIA TaKue OOBeKTHI [JIs
pacIpocTpaHeHHUsl >KHU3HU B BHJE
criupaiert JHK, KOTOpble B 3aMOPO-
SKeHHOM COCTOSIHUU CIIOCOOHBI CyIIie-
CTBOBaTh MMJUIMOHBI ¥ MUJUIMADABL
JIET U IIyTelIeCTBOBATh B KOCMOCe.

YepHble OBIPHL BRSKHEL ellle U I10TO-
My, 4TO GHU3UKHU XOPOIIO IIPeLCTaB-
JISIIOT, KaK OHU YCTPOEHBI CHAPYXKH,
YTO IIPOMCXOLUT C BellecTBOM, KO-
Ia OHO TyZa I1afjaeT, HO OTPOMHAs
MHTpUTA CBs3aHA C BHYTPEeHHUM
CTpOeHHeM YepPHBIX AbIP. MBI 0 CUX
[I0Op HHUYero He 3HaeM 06 3TOM,
32 UCKJIIOYEeHHeM HeKOTODHIX Hayd-
HbIX GaHTa3UM.

[BEPW B [1PYIWE MAPhI

- Pacckaskume 0 caMbiX HeéeposimHbIX
u3 HuUx?

-B pamkax 3THUX (aHTa3UH Cyllle-
CTBYIOT caMble QaHTacTU4YecKue T'U-
[I0Te3bl, HAIOPHUMEP, YTO BHYTPU
YEePHBIX JBIP MOKET ObITh OeCKOHEeU-
HBI 00B€M, TaM MOTYT OBITh CBOK
BHYTPeHHUe BcesleHHBIe, U IIPU 06-



Pa30BaHUU HOBOM YEpPHOM [BIPHI
BHYTPU MOT'YT 06pa30BhIBATHCS Lie-
nible BcesleHHBle C 6eCKOHEYHBIM
o6BeMOM.

U Torpma 3Ta yepHasl ObIpa IIpe-
BpaIlaeTCsI B HEKUM «MOCT» WU
IIOpPTaJI B [APYIYI0 BCelleHHYIO.
OTOT «MOCT» HKMMeeT Ha3BaHHe
TOXKE B YeCTb DHHIITEHNHA — «MOCT
DHHIITeNHA - Po3eHa».

Tlocie TOTO KakK B 3Be3le 3aKaH-
YHBAIOTCS SAEPHBIE PeaKLUH, OHa
HayMHaeT CKMMAThCS, 3TOT IIPO-
11ecc He MOKeT 6BITh HUYEM OCTa-
HOBJIEH U IIPOTEKAEeT BCe GhICTpee,
JOXOJIUT JIO COCTOSHMS, KOTa CBET
y>Ke He MOYKET BBIFITH HapYsKy, TaK
obpasyeTcs yepHas gbIpa. U B 3TOT
MOMEHT, KOrJa Ha4yHHaeT obpa-
30BBIBATBCSI TOPU30HT COOBITUIM,
BHYTPU YEPHOM OBIPHl HaYHHAET
dopMHUpOBaTECST Kparl HOBOM Bce-
JIEHHOM C 6eCKOHEYHBIM 06 beMOM .
TaKOBO OJHO M3 ITPeACKa3aHHBIX
pellleHu 061ell TeOPUU OTHOCH-
TEJIBHOCTU. [IPaBHJIBHO OHO MU
HeT - IPUAETCS BBISICHATE B JaJIb-
HeHIleM, HO CerogHs JaHHad T'HU-
I10Te3a aKTHBHO 06CY>KIaeTcCs.

Jpyroyl BapHaHT BO3HUKHOBe-
HUs TaKUX BcelleHHBIX - KBaH-
ToBele dnykryanuu. Cenyac
BeCh HAYYHBIN QU3UUECKUUI MUD
JYMaeT O «TEOPHH BCETO U BCSI»
UIU TeOpHUU KBAaHTOBOHM rIpa-
BHUTALIMM, HO IIOKAa YTO CaMOH
TeOpPUU HeT, 3TO, CKopee, HayKa
6ynymero. OHa MOOKHA 00B-
eIUHUTh KBAHTOBYIO MEXaHUKY
U TEOpHUI0 TIpaBUTALUU. EcIu
Takasi TeOpHUsl IIOSIBUTCSI, MBI
CMOXXEeM YTBepPKIATh, YTO 3HaeM
0 Hamel BceleHHOM ITpaKTU4e-
cKkU Bce. CerogHs ke Mbl MOXKeM
IlellaTh HeKHe IIPelCKa3aHUs:
eCIM Hall MUD YCTPOeH Tak,
YTO ero CBOMCTBA OIIpeZessIoTCs
CBOMCTBAaMHU KBAHTOBOM TpPaBU-
TallMK, TO BO BceleHHOM MOLYT
BO3HUKATh GIYKTyallUU B BUJE
«3aTPABOYHBIX» MJIM  «IOO4Yep-
HHUX» BCelIeHHBIX (MHKPOCKOITHYe-
CKUM 00BEKT, KOTOPBIN BO3HUKAET
BO QIyKTyalUsx BaKyyMa, I1omob-
HO TOMY, KaK B II€peoXIa’KIeH-
HOM IIape BO3HHUKAIOT KalleJbKU
BOJBI, HAYMHAET O4YeHb OBICTPO,

CO CKODOCTBIO CBeTa, PaCHIUPSTH-
cs1). MBI UX He BUOUM TOJIBKO IIO-
TOMY, YUTO OHU HaXOZSTCS CTPAIITHO
JlaJIeko OT Hac - Jajblile, yeM Ipa-
HUIIA KOCMOJIOTHYeCKOr0 TOPHU30H-
Ta (rpaHulla HabmomaeMoi Bce-
JIGHHOM, OTKyZa MBI ellle BUAUM
CBeT, INPUMEPHO 14 MHIMAPIOB
CBETOBBIX JIET),

Cama ke BcelleHHasa MMeeT pas-
MepBbI ropaszio 60JIbIlle 3THUX 14 MUII-
JIMApIAOB CBETOBBIX JIeT, U [JId
9TOH BCeobbeMIIIOIEH  BceseH-
HOM QU3MKU IOPUAYMATU TePMUH
«MynbTUBCeNIeHHas», Multiverse.
B paMmKax 3TOM THIOTe3bl Myib-
TUBCEJIeHHAasl COCTOMT U3 6ecKo-
HEeYHOI'0 KOJIM4YeCTBa BcelleHHBIX
THUIIA HaIllelr, a BOJBIION B3pHIB,

OaBIINM 14 MUJUIMADAOB JIEeT Ha-
331 HayaJIo Halrel BcelleHHOM, -
JIMIIh YACTHBIM 3IIM30[ B SKHU3HU
OTrPOMHOM  MYJIBTUBCEJIEHHOM,
YV Hee HeT HU Havajla HU KOHIIA,
U IIO-APYTOMY ee ellle Ha3bIBAIOT
IIPOCTPAHCTBEHHO-BPeMEeHHOH
nmeHoM. OITMCAaTh ee ceriyac Ppu3u-
KU IIOKa He MOTYT, MOTYT TOJIBKO
nuib GaHTAa3UPOBATh, OIIUPASICh
OIIATH >Ke Ha YPaBHEHUS TeOpUU
KBAHTOBOM MeXaHUKHU U TEOPUU
TPaBUTALIMM. B paMKax A3THX
daHTa3uM PAa3HOBUIHOCTHIO Yep-
HOM OBIPBl MOXKeT ObITh TaK Ha-
3pIBaeMasi KpOTOBas HOPa, MOTYT
6BITH «Oeyible OBIPBI», OTKYHA,
Ha060pOT, TOJIBKO BCE BHIJIETAET,
HO 3TO BCe ITOKa JIUIIb TUIIOTE3HI.

XyaoxecTBeHHasi MHTepnpeTauns (Alain r) YepBOTOUMHBI C TOUKMN 3pEHUs
HabntoaaTens, nepecekatoLLero Fropu3oHT cobbITUIM YepBOTOUMHbI LLBapuLwmKabaa,
KOTOpasi IBASIETCA MOCTOM MeXay ABYMs BceneHHbiMu. Habntopatenb, nofoLleawmii
cnpaga, 1 apyras BceneHHas CTaHOBATCA BUAMMbBIMU B LLEHTPE TEHWU KPOTOBOWA
HOPbI, KOrAa NepeceKkaeTcsi FOPU30OHT CObbITUIA. HabntoaaTenb BUAUT CBET, KOTOPbIN
nonan BHYTPb YePHOW AbIpbl U3 Apyro BceneHHon. OaHaKko apyrasa BceneHHas
HeLOCTYMHa B C/lyyae YepBOTOYMHSI LLiBapuLwnabaa, Tak Kak MOCT paspyLumnTcs
6bicTpee, YeM HabsloaaTeNb NepeceyeT ero, U BCe, YTO NOMNano 3a rOPU3OHT COBbLITUI
13 ntoboli BceneHHol, byaeT pasfaBiieHO B CUHTYASIPHOCTY.
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B 0XKWOAHWN
(MATTAMETPOHAN

- C meopueil pa3sobpaaucb, a 4mo
€ npakmuyeckum usyvenuem? Bol yno-
MSAHYAU OMKpbimue 2pasuUMmMAayUOHHbIX
80/H, KaKue euje uccaedosanus eedym-
€A ce200HA?

- Hayka 3KkcImepuMeHTaJIbHAs YKe
BBIIIIJIA Ha TaKYIO CTAAHIO, YTO Yep-
HBIe OBIPBl CTAHOBATCS HAIIKM IIO-
BCeJHEBHBIM 06BeKTOM. Kaxk s yKe
CKasaj, yepes 4Ba-TPH rofga MBI YBH-
OUM TeHb YepDHOM ABIPHL B LIEHTpe
FanakTHUKY, U B TOM 4HCJIe 61aroaa-
pg UHOOPMALIMU, KOTOPYIO I10/Iy4da-
eT Halll «PaJ10aCTPOH».

A pmasneiie HY>KHO 6yZieT 5Ty TeHb U3-
y4aTh 60jiee JeTaIBHO, U OITSTH 3Ke,
CyllecTBYeT 3aMedaTelIbHBIN 110 CBO-
UM UJesIM POCCHUNCKUN IIPOeKT
«MUIIMMeTpoH». Kak BUSHO U3 Ha-
3BaHUS, 3TO PAAHUOTEIeCKOII MUJITIU-
MeTDPOBOrO AHalla30Ha 3JIeKTPOMar-
HUTHBIX BOJIH, KOTOPBIM II03BOJIUT
YBEIMUUTh YIJIOBOe pa3pelleHUe
B TBICSIUY pa3 10 CPaBHEHMUIO C «Pa-
JUOACTPOHOM».,  B3aMMOJeICTBUE
«MUJUIUMETPOHA» C 3eMHBIMH Te-
JIeCKOTIaMU II03BOJIUT HAM YXKe [e-
TIBHO H3y4aTb, YTO IIPOUCXOLUT
BOJIM3U YepPHOM OBIPHL B LieHTpe [a-
JIaKTUKU. B TOM 4HCIe 3TU JeTanu
I103BOJISIT HAaM IIPOBEPUTH CaMy Te-
OPUI0 OTHOCUTEIBHOCTH DUHIITEM-
Ha, [IOTOMY YTO OHA y HaC B TeueHHe
IIOCIeNHUX 100 JIeT IIPOBepsIach
B peskuMe (1aboro mosnsi, Korga ayd
cBeTa BOmM3u CONHIIA HEMHOXKO
OTKJIOHSIETCSI U IIPOMCXONUT 3aMe[l-
JIeHHe BpeMeHU HeOOJIbIlIoe MeKIY
CaMOJIeTOM Ha 3eMJie U CaMOJIETOM,
JIETSIIIIIM Ha BBICOTe 10 KMJIOMETPOB.
DTOT U3MEPEHHBIN U HabII0gaeMbli
3bdeKT Ha3bIBaeTcs CJ1abbIM I'DABU-
TALIMOHHBIM II0JIeM, M HaKOHeII-TO
HayKa BBIIIIA Ha CaMble BBIJAOLIM-
ecss U HeTPUBHUAJIbHBIE IIpefCKa3a-
HUS TeOPUHU OTHOCUTEIBPHOCTU DMH-
LITelHA - YepHBIe ObIPHI.

®U3UKU Y>Ke Ceryac OyMaloT 3apa-
Hee 0 TOM, YTO, BO3MOXKHO, M CaMa
TEOPHUSI OTHOCHUTEIBHOCTH - HE KO-
HeYHass TeOpUs TPAaBUTALIMHU, a CY-

LIECTBYIOT ee KaKue-TO MOoOudHKa-
LIMH, YTO HA3bIBAETCS, «060OIIeHLe
TEOPUU I'PABUTALIUU». DTUX MOIHU-
buKkanum yxke cemyac CyIIecTBY-
€T OrPOMHOe KOJIHYeCTBO, W Halll
OYOYIIHUH MPOEKT «MUITMMETPOH»
OACT BO3MOXKHOCTh YVYEHBIM BBISC-
HSTh, KaKHe Teopuu, obobluaroiiye
TEOPHIO FPABUTALIUU, [IPABUJIbHEIE,
U 3TO IIOJCTETHET U TEOPETUYECKYIO
YacTh (PYHOAMEHTAJbHOM HAYKHU,
U 3KCIIEPUMEHTAIBHYIO.

COoBpeMeHHBINT YPOBEHBb TEXHOJIO-
THUU II03BOJISET PEAIU30BATh IIPOEKT
«MUJITUMETPOH», IOTOMY YUTO IJIS
€ro peayjn3aliuy HY>KHO HUMETb Te-
JIECKOII B CYOMUJUIIMETPOBOM [AHa-
[1a30He AJIMH BOJH, TaKOe 3epPKajio
METAJI/IMYeCKOe, U TaKUX TEeIeCcKo-
II0B Ha 3eMJIe yKe HOeCSITKU CyIlle-
CTBYIOT, HYKHO TOJBKO €ro 3abpo-
CUTH B KOCMOC ¥ OPTraHM30BaTh C60P
JAHHBIX IIPU B3aHMMOJEHCTBUU €ro
C OCTJIBHBIMHU DPaJHOTENIeCKOIIAMU
Ha 3eMJIe TaKOTO 3Ke YPOBHS.

W mipencraBiisgeTcs, YTO OTKPBITHE
YepPHOM ABIPH B LIeHTPe [aaKTUKHU
B BUJE ee M300pasKeHUs depe3 [OBa-
TPH TOAa IIOACTErHET HAay4dHOe CO-
006111eCTBO K TOMY, UTO Ha ITPAKTHUKE
6yZeT peIM30BaH U ITPOEKT «MMUJI-
JILMETPOH»., BOT TaKHe IIepPCIIeKTH-
BBl Ha OJIMDKAMINME TOABl MMEHHO
B 9TOM HayKe.

IloTomMy 4TO, OITMPAsICh HA 3TO 3Ha-
HUe, MBl ODUEHTHUPYEMCS B )KU3HHU,
MEI 3HaeM, Kak YCTpOeH MUD, 3Ha-
eM, Yero osKMaaTh — OT BceleHHOI,
OT Halllel MaTYUIKU-3eMJIU, aTMO-
cdeprl, U 3TO OaeT HaM 3HaHUe,
OTKY[a MBI 3TO 3HaeM — [IOTOMY UTO
MBI 3HAaeM 3aKOHBI IPUPOAEBI. IIo-
3TOMY HayKa HeobBIYaMHO BasKHA
[J1s 4ejloBeYeCcTBa, U HeLApOM de-
JIOBEUECTBO TPATUIO, TPATUT U 6Y-
JIeT TPATUTH KOJIOCCAIbHBIE YCUIIUS
Ha ee pa3BuTUe. M B YACTHOCTHU,
OIHAa M3 OCHOBHBIX Liejieli POCCU-
CKOM aKaJleMUM HayK - U3ydeHUe
byHAAMeHTIBHBIX 3aKOHOB ITpU-
POIBI ¥ OTKPBITHE HOBBIX 3aKOHOB
IPUPOAHL, a ITPUKIALHBIE UCCIIENO-
BaHUS - 3TO YsKe BTOPOCTeIleHHas
4acTh.

- Cnacu6o 6oabluoe 3a uHmepebio!
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R PackpbiBaemas «MUNNUMETPOH» — NEPBbIA POCCUNCKUIA TENECKON
- : i napabonunyeckas MWUIMMETPOBOrO Y CYyOMUINMMETPOBOIO
aHTeHHa: [vanasoHa Ha opbuTte
* anametp 10 M
TennosawmnTHble * 24 nenecTtka u3
| 3KpaHb! : BbICOKONPOYHOIO
yrnennactuka
* TOYHOCTb
nosepxHocty 10 MKM

KprioaKpaH aKkT1BHOrO
OXNAMAEHUS aHTEHHBI

| Paaunatopsl

HAYYHAS NPOrPAMMA MNCCUN «MUJIJIMUMETPOH»

TR ;. 3 OBJIACTV 3BE3100EPA30BAHIS
: ' AL . MblneBasi 060/104Ka CKpbIBaeT OT HabnoaaTens
U3NlyYeH1e B BUANMOM U BAUKHEM
NK-ananasoHax

«MUWJIJIMMETPOH>» MO3BOJIUT U3YYATb

* KuHeMaTuKy TypbOy/NIEHTHbIX TEYEHMIA rasa
MOMOLLbIO CMEKTPOCKONUM

* Ponb MarHMTHOrO NoJiA C MOMOLLbIO
N3MEPEHUIA nonspusaumm

®OHOBOE NHOPAKPACHOE U3J1TYYEHUE
* MaKcumyM Ha gavHe BoHbl 300 MKM
* Co34aHO fanekMMn rasiakTMkaMm, KOTOPbIX TaK MHOIO, YTO OHW NOYTU CANBAKOTCA

* «MUNNMMETPOH» CMOXET HabnoaaTb OTAENbHbIE FaNaKTUKK

| ®OHOBOE MMKPOBOJIHOBOE U3JIYYEHUE
* MaKCVMyM WHTEHCVMBHOCTYW Ha ANMHE BOAHbI 1 MM

* PenukToBOe M3nyyeHue, BosHuKLee crnycTs 300 ToiC.
nocse bonbLIOro B3pbIBa

* HabniopeHve apdekta CloHsieBa — 3e/1bA0BMYA
Ha CKOMJIEHUSX FraNaKTuK

* YTOUYHEHUSsI CBOICTB TEMHOI 3HEPTUN 1

o - B
TEMHOWN MaTepun 0’20
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{ [ ON OCTOBER 19 201‘7
ASTRONOMERS DISCOVERED A TDTALLY‘
UNIQUE: ASTEROI‘D IN THE. SOLARSYS-
TEM. THE DISCOVERY WAS CALLED ONE
OF THE MOST.TMPORTANT ASTRONOMI-
CAL EVENTS OF 2017.

ABmop xydomwcecmseHHoU KoHuyenyuu: M. Kornmesser
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HaTtaH AHgpeeBuy SNCMOHT,
BeOywul Hay4yHbIl compyOHUK
omaoena KocMuyeckol OuHaMuKu
u MamemamudyecKoli 06pabomxu
uHgopmayuu MHcmumyma
KocMuyecKux uccnedoBaHuli PAH,
KaHOuOam mexHUYeCcKux HayK

CTepoup, HMeeT YIOUBUTEIIb-
Hyl0 GOpMy - IIPU ero BBITS-
HYTOCTH II0 OCH OKOJIO 250 Me-
TPOB IIOIIePEeYHUK COCTABIISIET
Bcero 30-40 MeTpOB (y4eHBbIe

Jaske CPaBHUIM 3TO KOCMHYECKoe

TEeJIO C CTapoH).

CIIeKTPaJIbHBIM aHIN3 acTepouaa
II0Ka3aJl HeXapaKTePHBIM KpacCHO-
BAaTBIM LIBET — I10 OJTHOM M3 TUIIOTE3,
3TO pe3yJbTaT BO3AEMCTBUS MEXKra-
JIAKTUYEeCKUX JIy4er, YTO U IIPUBEJIO
K 06pa30oBaHUSIM Ha IIOBEPXHOCTU
aCcTepouZa >KEIe3UCThIX OKMCIISIO-
LINXCS COeAUHEeHUM. U ITIaBHOE - Op-
6uTa, II0 KOTOPOH «ITyTELIeCTBOBAI»
CTOJIb HEOOBIUHEBIN 06BEKT, HE OCTaB-
JISLIa COMHEHUIH : BIIEPBBIE B UICTOPUU
HabniomeHUN y4yeHble 3adUKCUPO-
BaJI MEXK3Be3OHBIM 0OBEKT, IIpUJIe-
TEBIIMH B HaIy COJTHEYHYIO CCTEMY
M3-3a ee IIPefeioB.

3aralouHOMY TIOCTIO OAJIM COOTBET-
CTByIOIIlee UMS - OyMyamya, B IIepe-
BOZe C TaBaMCKOIO — «BECTHUK, ITPU-
OBIBIIMI H3fIeKa». COTPYOHUKU
TraBarCKoOM obcepBaTopruu MayHa-Kea
CTIN IIEePBBIMU, KTO OOGHAPYSKHUII
MeXK3Be3OHBIM OO0BeKT, U [OoJroe
BpeMsi, Habmroas 3a ero op6uUToH,
CYMTAJIN, YTO 3TO OLHA M3 KOMET,
IIOSIBUBILIMXCSI M3 Iosica Korimepa
unu obnaka OopTa (061acTell CKo-
IIJIEHU S KOMET 1 aCTepPOML0B Ha rpa-
Hulle COMHEYHON CHCTEMBI: II0SIC
Korirepa pacIIolOsKeH Ha DPacCTosI-
HUHU B 20 aCTPOHOMMUUYECKHUX enM-
HHUILI, 06;1aK0 OopTa - B 200 aCTPOHO-
MHYECKUX eJUHULL).

ITo Mepe HabIIOAEHUI, BIPOYEM,
3Ta JOrajika He IIOATBepPAMIACh -
Belb KOMETBl OCTaBJISIOT 3a CO6OM
XBOCT Ta3a WM IIBUIH, & Y HeobbId-
HOT'0 acTepor/ia He 6bI0 HH TOTO HU
JIpyroro.

Torpga ¥ BCIIOMHMJIH IIPO THUIIOTe3Y,
COIJIACHO KOTOPOM BpeMs OT BpeMme-
HHU B COMTHEYHYIO CUCTeMY 3aJIeTaI0T
«IIPHUIIJIBIE» KOCMUYECKHe Teja.

FoBopuT HaTaH DMCMOHT, Be#y-
MMM HAy4YHBIM COTPYAHUK OTHea
KOCMMYEeCKOM AUHAMUKYU U MaTeMa-
THUYeCKOM 06paboTku MHOOPMALIUU
HUHCTUTyTa KOCMHUYECKUX HCCIef0-
BaHU PAH: «JI0 CUX IIOP ITI0[I06HEBIE
00BEKThI 3aMETUTh He Y/IaBaJIoCh,

U TO, YTO CyMeNlX 3aMeTHUThb acTpo-
HOMBI Ha [aBaMsxX, MOXHO [aske
B HEKOTOPOM CTelleHW Ha3BaTh "Be-
3eHueM". [leJIo B TOM, YTO obcepBa-
TOpHsa MayHa-Kea, KakK U [eCSITKU
MIOIOOHBIX 110 BCEMY MUPY, CeTOfHS
BeIeT LieJleHallpaBieHHble HabJIIo-
OeHHs 33 acTepouJaMU, B IIePBYIO
ouepenb - 32 IIOTEHLIMAJILHO OIlac-
HBIMHU OJIS 3eMJIU» .,

B 2005 rozmy 6bL1 OTKPBUI aCTEPOUL,
Anoduc, MaKCUMaIBHBINL pa3mep
KoToporo 300 mMeTpoB, 6bLIA ITOCYU-
TaHa U BepPOSATHOCTb €ero CTOJIKHOBe-
HuUs c 3emiel 12 anpesns 2036 roga -
6osnblire yeM 1,5%! 9To OueHb BHICOKOE
3HaueHUe, 0COBeHHO ecsiM ITPUHSTH
BO BHUMAaHHe CHUJIy IIOTEeHLIMAJIbHO-
ro BO3JENCTBUS B CIydae ero Iaje-
HHS Ha IIOBEPXHOCTh 3eMIUu - 40-
60 MJIH TOHH.

Ilocie 3TOro 10 BCEMY MUPY 6bUIH
Pa3BepHYTHl  LIMPOKOMACIITAGHEIE
[IOATOTOBUTENIbHEIE PAbOTHI. UTOGEI
BCTPETUTDH IIOTEHLIMAJIBHO OIIaCHBIe
acTepoubl BO BCEOPYKUU, HeobHXo-
IUMO 6BLIO IIpeXKIe BCEro XOPOILIO
ompefenuTh UX opburty. IlpaBu-
TeJIbCTBAMU MHOTHX CTpaH ObUIH
BBIJIEJIEHBl [EeHBIM Ha pPa3paboTKy
U CO3LaHUe CIeLIMJIBHBIX TeJIeCKo-
110B. Teneckorn MayHa-Kea, KOTOPBIM
OGHAPY>KMJI IIEPBBIN MeK3Be3HBIN
acrepouf, Kak pa3 U ObUI CO3LAH B
PaMKax 3TOM IIPOrPAMMBI.

OIHAa 13 BAOKHENIINX CIIeLaIbHbIX
XapaKTePHUCTHUK TAaKHUX TeIeCKOIIOB -
JIOBOJIBHO GOJIBIIIOE [T0JIe 3peHUs. IIpu
3TOM, KaKHM 6bI OTPOMHBIM HHU 6BLIO
II0JIe 3peHMs, BCe PABHO Bcero Heba
OOHUM TeJIecKOIIOM He YBUIUIIb.
[103TOMy TaKue TeJleCKOIIBl B COOT-
BETCTBUU C IIPUHSTON IIPOrPaMMOM
CMOTPST TO B OLHOM HaIIpaBJIeHUH,
TO B JpyroM. OyMyamya IIOIIaI
B IIOJIe 3peHUs TejlecKorla Ha [aBai-
sIX JOBOJIBHO CJIYYAMHO, HO I10CJIe OT-
KDBITHS aCTEPOH/IA BCe HAOIIOAATE b-
Hble MOITHOCTHU OBUIM HAIlPaBJIeHBI
Ha JaJIbHeIIee ero u3ydeHue.

HataH DHCMOHT IIPOJOJIKAET:
«Certyac OymyaMya yLaIseTcs OT
3eMnu, HabmoogeHUs 6yOeT IIPo-
BOOUTH TpYLHee. 3a 3TO BpeMs
HaBepHSKA YAACTCS CHENIATh elre
KaKMe-TO U3MEPEHUS, KOHEYHO, HO
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PASMEPbBI [1714 CPABHEHWA:

YNKCYNYB

(oAMH 13 caMbIx
KPYMHbIX acTeponAOB,
CTOJIKHYBLUMXCS

C 3eMieit): OKoJ10

10 KM. SHeprus
yAapa oLeHMBaeTcs

B 100 TepaToHH

B TPOTWJIOBOM
3KBUBAJIEHTE
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YENABUHCKNIA METEOPUT:
19,8 MeTpa B nonepeyvyHuke

SATALIOYHOMY ACTEPOULY AT
COOTBETCTBYHOLLLEE IMA - OYMYAMYA,
BIEPEBOLIE C ABAVICKO0 — (BECTHIK,
[PVBLIBLLIA U3ATIEKAY, COTPY IHAKNA
[ ABAVCKOI OBCEPBATOPYN MAYHA-
KEA CTAJIMTIEPBBIMIA, KTO OBHAPY XN
MEX3BE3IHbI OBBEKT,
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Bopuc Muxaiinosuu LUYCTOB,
yneH-koppecnoHoeHm PAH,
NHcmumym acmpoHomuu PAH
(MHACAH)

TeM He MeHee TaKOM YHHKAJIbHBIN
Cy4Yal - MO3HAKOMUTHCSI C 06BEK-
TOM, KOTOPBIH ITpUJIeTeNl U3 IPYrou
3BE3OHOM CHUCTEMEI, — 3TO 60JIbIIAs
yZada, U He BOCIIONIB30BAThCS 3TOM
yOgadyer IIpU CYILIECTBYIOLUIMX Ha-
6/1I0[IaTeIbHBIX pecypcax O6bIIO 6bI
HeIIpOCTUTEeNIbHEIM ITpoMaxoM. Ha
JAaHHBIT MOMeHT OyMyamya ysKe
o6orHyn CoOlHIle, IMIPOJIETEB TAe-
TO B parioHe OopObUTHl MepKypus, U
ynansercss u3 COMHEYHOM CUCTe-
MbI, [IpubGIU3UTENBHO B Mae CJe-
OVIOLIEro rofia OH IIPOJIETUT B pai-
OHe opbuTh HOmMUTepa U HaJIble,
elnle MPUMEPHO uepe3 IIONATofaA,
nponieTuT CaTypH, IIOC/IE Yero yie-
TUT U3 Halllell CUCTeMBbl, IIOKUHYB
ee, IIO-BUUMOMY, HaBCeran,

ABVHCTATYTE ACTPOHO-
M PAH TIPELCTABIATIA
CUCTEMY OBHAPY XEHWA
[HEBHbIX ACTEPOI10B
COLIA - MPOEKT, KO-
TOPbIV HATIPABJIEH HA
.0BHAPYXEHWE OMACHbBIX
HEBECHDIX TES, TIPUBJIA-
KARLLAXCAK 3EMIE

GO CTOPOHbI [IHEBHOI 0
HEBA.

T[IOCKONBKY A OOHapy>KeHUs U
HabmromeHus Oymyamya, ero napa-
MEeTPOB U XapaKTepPUCTUK OBLIU 3a-
JlelICTBOBAaHHBl Cephe3Hble pecypChH,
Hay4HOe COOBIIeCTBO PE30HHO OKU-
JlaeT KaKUX-TO HOBBIX Pe3yJIbTATOB.
Briepenu - My6/IMKalMU B HAYYHBIX
SKYpPHaJIaX CBeleHUM, KaCarol[ux-
Cs1 3TOTO acCTepouja, KOTOphle, BO3-
MOXKHO, IIPOJIBIOT CBET Ha KaKue-TO
JlO CUIX TIOP He O3KHlaeMble CBOMICTBA
TaKOT0 pofia 06beKTOB, — UTO 3aTeM
MOXXHO 6ymeT MIOIpo60oBaTh CpaB-
HUTH C TeM, YTO MBI 3HaIU 06 acTe-
pOHMIax [0 CUX IIOD.

BropoyeM, OGHY M3 3araZok MOXKHO
Pa3speuIuTh YKe CerofHs - OTKyAa
MMEHHO IIpUObUT acTepous Oymya-
Mmya. COIJIaCHO HEKOTOPHIM THIIOTe-
3aM, «MECTO POXKOEHHUS» YHHUKAIb-
HOTO aCTepOMa — CO3Be3aue JIUPHI.

COAA B0 CIACERVE

E1mie 10 TOT0, KaK I7106a1bHasI CUCTe-
Ma O6HapYy>KeHUSI acTepoUIoB 6blIa
3aIylleHa, 4YeloBeYecTBY OBLIO H3-
BECTHO OKOJIO BOCbMHM THICIY TaK Ha-
3bIBA@MBIX TOTEHIIHMAIbHO OITACHBIX
aCTEPOUO0B, OPOUTA KOTOPHIX IIepe-
cekaeT op6buTy 3eMiH. UTO O3Haya-
€T «IIOTeHLIMAJIBHO OIACHBIN»? Eciu
JasKe B 6rmpsKamnrye 100 par 1000 et
CTOJIKHOBEHMUS C 3eMJIel He CIYYUT-
CsI, TO IIOJIHOCTBIO TaKyI BO3MOK-
HOCTh HCKJIIOYATh HEJb3SI — IIPOCTO
B CHUJIY TOTO, YTO I10/I06HBIEe O6BEKThI
PEryasipHO IIepeceKaloT IIJIOCKOCTh
U opbuTty 3emnu. 3a 10 seT paboTel
CUCTEeMBI OTKPBITO YK€ OKOJIO 18 ThI-
CIY MOTEeHLIMAJIPHO OITaCHBIX KOC-
MHYECKUX TeJlI, TO eCTh IIPHMEPHO
II0 TBICSYE ACTEePOULOB B TLOZ. OTO
He ITPOCTO HabIIoIeHHe — UX OTKPHI-
BaIOT TAaKUM 06pa3oM, UTO UX OPOUTY
MOXKHO HAJIbIIIE MIPeACKa3aTh C pas-
JIUYHBIM YPOBHEM TOYHOCTU, B TOM
YHCciIe - Ha OJIpKailiee CTolIeTHe.

Ilomo6HbIe HebecHEBIe Tejla Helb3s
O0OHAPYKUTh HUKAKMMU Ha3eMHBI-
MU HIH OKOJ03eMHBIMH OIITHYe-
CKHMMU TeJIeCKOIIaMU U paZlapaMU.
OITHYecKHUe TeJIeCKOIbl He pabo-
TAIOT I10 IIOHSITHOM IPUYHHE - pac-
CessHHBIN cBeT 3abuBaeT MHPOpMa-
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LIMI0, KOTOPasi IPUXOAUT C JHEBHOT'O
Heba OoT HebGeCHBIX TeJI, a pajaphl
Hawuboyiee OEWCTBEHHBI Ha KOPOT-
KUX PaCCTOSHUSIX, KOrga obHapy-
SKEHUeE y3Ke CTAaHOBUTCS LOCTATOUHO
6eCCMBICIEHHBIM - 32 HeCKOJIbKO
MUHYT 0 CTOJIKHOBEeHHUSI UHOpPMa-
LIMel He BOCITOIb3YellIbCs.

[IpY 3TOM TaKUX TeJl MHOTO, CTaTH-
CTHKA IOKAa3hIBAE€T, YTO KaK MHUHHU-
MYM IIOJIOBMHA K3 OOHAPY>KeHHBIX
aACTePOUOB IIOTEHIIMAJIBHO OIIACHBI,
U 06HapY>KUBATh UX XOTs OBI C Ile-
JIBIO ITPEYITPEXKAEHUS, PEATU3AL[UU
IIPOCTEHIINX IIPOIPAMM TI'DasKAAH-
CKOM 060POHBI IIPOCTO HEOGXOAUMO.
Bce MOMHSIT METEODHT, B30pPBaB-
LINHCI B Hebe Han Yenasgs6HMHCKOM
B deBpaie 2012 roga, Korga IIOMH-
MO [PUYHUHEHHUS MaTepHaJIbHOTO
yiiep6a MoCTpagalu JIIOAHU.

ToBoput Bopuc IIlycTOB, Hay4HBIN
pyKoBOAUTeNb MHCTUTYTA acTpo-
"Homuu PAH (MHACAH): «Y Bcex
BO3HHUKIHN eCTeCTBeHHbIe BOIIDO-
CBl - IIOYEMY aCTPOHOMBI HaM 3a-
paHee 06 3TOM He COOOIIMIIK?
Bo-iepBhIX, YensOMHCKUN MeTeo-
DUT IIpHIIeN CO CTOPOHBI CONHIIA.
PeminTh 3Ty IIpo6iieMy K IIPHU3BaH
npoext COJA. Cucrema IIpencTaB-
nsieT coboll B 06IIEeM-TO IOBOJIBHO
IIPOCTYIO UAEI0 - pa3MellleHHe Te-
JIeCKOIIa Ha PACCTOSSHUU IIPHUMEPHO
B 1,5 MJIH KHJIOMETPOB MEXKAY 3eM-
ser u CONHLIEM B OKPECTHOCTH TaK
Ha3bIBaeMO¥ TOYKH JlarpamsxKa (L1).
JuHaMHuyecKass OCO6€HHOCTb 3TOM
TOYKHU TAKOBa, YTO TEJIO, IIOMEIIEeH-
HOE B 3Ty TOUKY MJIH B OKPECTHOCTSX
3TOM TOYKH, OyZeT 6e3 3aTPaThl BCS-
KOTO TOIUIMBA COIIPOBOXKAATH 3eM-
JI10, He OTCTaBas U He yberas. Cero-
IHS TOYKY JlarpaH>ka MCIIONIB3YIOT
[Tl pa3MelleHUs allllapaToB, KOTO-
pble HabnomaT COMHIIE».

Boprc IIIycTOB yBepeH: OJI TOTO
4TO6Bl 0OHADPY>KUTH Teo TUIla Ye-
AS6MHCKOIO MeTeopUTa, [eKaMe-
TPOBEIe U 6oiee, JOCTATOYHO COBCEM
Heb6O0JIBIIOrO0 TejlecKoIla JUaMeTPOM
o 30 cM. DTO BeCcbMa CKPOMHBIH
II0 COBpEMEHHBHIM IIOHSATHSIM HH-
CTPYMEHT Jake JJIsi KOCMOCa, OfHa-
KO BIIOJIHE CITOCOOHBIM OOHADPYKU-
BaTh TaKkue Teja.

IlpemyripeskgeH - 3HA4YUT BO-
Opy:KeH. Ho 4To mainbire? Pacuyet-
HOe BpeMsl OeNCTBUSI CHUCTEMBI -
3-4 gyaca. [Toka COIA He criocobHa
IIOJIHOCTBIO IIPefOTBPAaTHUTb HIU
TeM 00Jjlee OTMEHHUTb CTOJIKHO-
BeHHe. OTCIOLAa U CKPOMHBIE 3a-
Jadyu, TO eCTh I[JIaBHas 3aJada
COJA - mpenynpeguTh O BO3MOMK-
HOM CTOJIKHOBEHUH. Y aCTPOHOMOB
y>Ke CerofgHs CYILIeCcTByeT cepbes-
HOe B3aHMOJENCTBUE C KOIJIeramu
u3 MUYC. Ilo pacyeTam CIeLHAJIUC-
TOB II0 YPe3BBIYAMHBIM CHUTYyaIL[U-
M, BpeMeHH B 3-4 yYaca [ocCTa-
TOYHO [JISI TOro, YTOOBI IIPOBECTU
IIepBUYHBIE MePHI I10 IPKAAHCKON
060pOHE U MIOMIBITATHCSI YMEHBIIUTD
yiep6. ITostomy COZIA Io/KHA obec-
II€YUTh, YTOOBI 32 HECKOJIBKO YACOB
[0 CTOJIKHOBEHUS CCTeMa He TOJIbKO
O6HapY>KHJIA TeJIo, HO U II03BOJIMJIA
MaKCHUMaJIBHO TOYHO BBIYUCIIUTE €ro
OpbUTYy U TOUKY BxozAa B aTMocdepy.
3atem QU3MUKU, KOTOpble 3aHU-
MAIOTCS pacyeTaMM TOYKM BXOJa
B aTMocdepy pasINuYHBIX Tel, MOTL-
JIY 6BI OUEPTUTD PAFOH MaKCHUMaJIb-
HOTO ITOPaskeHU s, U3 KOTOPOro MO-
SKET IT0TPe60BaThCS 3BAKYaL .

JaHHBIN IIPOEeKT Y>Ke OBIT BBI-
CcTaB/leH Ha 0603peHMe 3KCIIepTaM
u3 Cosera 1o kocMmocy PAH, mpo-
ey oueHKy B IIHHMMMaI 1 moay-
YUJI II0JIO’KHUTE/IbHBIE OT3BIBEI. Jle1o
3a peanus3alllel U BKIIOYEHUHEM
€ro0 B PeaJIbHyI0 IIPpOorpaMMy. «MBel
paccMOTpenu BCe COCTaBIIAIOLIME
IIPOeKTa - U CaM TeJIeCKOII, ¥ IIPH-
eMHUKU U3JIyYeHUs, U CUCTeMY Ha-
KomjeHUs U cbpoca MHPOPMALIUHU,
U Op6UTaNbHBIE XapaKTEePHUCTHUKU
3TOr0 TejecKkola - M, B 06IIeM-To,
IIO0Ka3a/IH, YTO 3aJiaya I10 ero co3ga-
HUIO U BBIBOAY Ha OPOUTY BIIOJIHE
pemraemasg. KoHe4YHO, II0 CTOHMO-
CTH 3TO He TO YTO Ha3eMHBIM Te-
JIECKOII - KOCMHUYECKHEe IIPOeKTHI
BCerja Aoporve, TeM He MeHee MBI
paccMaTpuBaeM €ro KaK IIPOeKT
HebGOJIBIIION CTOMMOCTM, a TIJIaB-
HOe - peanH3yeMBIM, [laske B KO-
POTKOe BpeMs», - 3aK/Io4aeT Bopuc
ITycToB.
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B. H. Yenomeli u nepBbiti 3amMecmumens enaBHokoMaHoyrouwe2o PBCH CCCP, UC - «ucmpebumesb cnymHuxKoB»
npedcedamesnb focydapcmBeHHOU KOMUCCUU NO UCNbIMaHUsIM opbumasb-
Hol cmaHyuu «Anamaz» M. I [puzopbes B HIO mawuHocmpoeHus. Mexcdy

HUMU - en1aBHbIl Bedyujuli KOHCMpPYKmMop no opbumaneHol nunomupyemol

cmaHyuu «Anmas» B.A.llonaqeHKo /1976/

OPBUTAJIbHbIVN UCTPEEUTEJIb

IOpuro larapyuHy OpPUHALIEXKHUT OO CHUX II0D
He IIOGHUTHIF MHUPOBOM PEKODPH - BBICOTA IIONeTa
Ha OLHOMECTHOM KOCMMYEeCKOM Kopabne. Top-
OUTHCS 3STUM PEKOPAOM He IIPUHATO. PaKeTa-Ho-
CUTelb BhIHECIA [1ePBOr0 KOCMOHABTA Ha Hepac-
YETHYI0 OPOUTY, U IPU3EMJISIJICSI OH CJIOXKHO, Belb
I10-HACTOSIIEMY YIIPaBIATh IIOJIETOM KOCMHYe-
CKHX aIllIapaToOB B Te IOABl He yMenu. [losToMy
3aIIyCK IIepBOT0 MAaHEBPHUPYVIOIIEro CIIYTHHKA
«IToneT-1» 1 HOA6Ps 1963 roja CTayl CeHCALUEH.
OH ymIpaBiIsyICA C 3eMJIM U MOT MEHSATh He TOJIbKO
BBICOTY, HO M HAKJIOHEHUEe OPOUTAIBHOM IIJIOCKO-
CTH OTHOCUTEJIBHO 3KBaTopa. Ho B CO0bOIIeHUSIX
TACC yMan4uBJINCh U PaMHUINS FeHePaJIbHOI O
KOHCTDPYKTOpa CIYyTHUKA Bramumwupa Yeinomes,
U UCTHHHOEe Ha3HAaYeHMe CAMOro ammnapara.

-3TO0 6BUI IIPOTOTHUII KOCMHUYECKOIO0 HCTpebu-
TeJsl,- PaccKa3blBaeT IIOYeTHHIM BeTepaH HIIO
MAaIIHMHOCTPOEHUS, 3aCIIy’KeHHBIN HCIIBITATeNb
KOCMHUYECKOM TeXHUKU Bragumup A6pamMoBUY
[TonsigyeHKO. - CHCTeMa, Ha KOTODOM MHe [O0Be-
JIOCh OBITH BeLyITMM KOHCTPYKTOPOM, Ha3bIBalach
UC - «uCTpebuTenb CIIYTHUKOB», MaHeBpHUPOBa-
HUe Tpe6oBasIoCch, YTOOBI COMU3UTECS C AIIIIAPATOM
IIPOTUBHUKA IIPMMepHO n0 400 MeTpoB, IIOTOM
CcpabaThIBIM OCKOJIOYHO-60€Bble YACTH, BHICTpE-
JIMBasg IIYyYKOM IIparHenu. XOTS B3pbIBATEIU
Ha IITAaHTaX U BBIHECEHBI BIlepef, Hallla MalllU-
Ha TOXe Iorubasa, HO IIPOTUBHHUK BBIBOLUIICS
U3 CTPOSI TAPAaHTUPOBAHHO. B 1968-M 6bLI OCYyIIeCT-
BJIEH IIE€PBBIM IIepeXBaT CIIEIIHAIIbHO BEIBEJIEHHO-
ro CIIyTHHKa-MHIIEeHH, a B 1978-M cucTema 6pl1a
IIPDHHSTA Ha BOOPYKEHHUe U IIPOCTOsIa Ha 60eBOM
JesKypcTBe o 1993-ro.
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dopMabHO Ha BOOPY>KEHUU CTOs/Ia He COBCeM Ye-
JIOMeeBCKas cucTeMa. KOHCTPYKTOPY He JallH JasKe
3aKOHYMTb UCIIBITAHUSA II0CIe CMelleHus Xpylle-
Ba, BCe pa3paboTku mnepefanu B KB-1 TockoMureTa
10 PafiM03JIeKTPOHUKe, KpoMe paboT Mo CIIyTHU-
Ky-riepexBaTuuKy MC. OgHaKO U CIIYTHHK, U BCA
upeonorus cucreMbl KMC OCTalIMCh IIPAaKTHYeCKH
B TOM BH/JIe, KaK UX 33iyMall YeroMelt.,

- OTH alIapaTsl AeKYPUIU He B KOCMOCe, — I105C-
HseT Bnagumup I1onssueHKo, - OHU OBUIU «3apsiKe-
HBI» B PaKeThl, XpPaHUBIINECSI Ha 3eMJie B CIIeLU-
QIBHBIX YKPBITUSIX B 15-20-MHUHYTHOM FOTOBHOCTU
K CcTapty. Ilo TpeBore pakeTa aBTOMaTH4YeCKU BEI-
e3’kajla K CTAapTOBOMY CTOJIY, CTAHOBMJIACh B Bep-
THUKAJIbHOE [10JI0’KeHHe, U - CTapT. CIIYyTHUK BBIXO-
[T Ha Op6UTY, COBEPIIAJ OLUH 060pOT, BO BpeMs
KOTOPOTO HAaXOOWJI 3aJaHHVIO L1ejIb, & Ha BTOPOM
BUTKe CJIe[JOBaIM KOPpeKUHSI N YHHUYTOXKeHUe.
MO>KHO CKa3aTh, UTO 6aromapsi MOSBIEHUIO STOMU
CHUCTeMBI U 3aBsI3aJIaCh FOHKA BOOPY>KEHUM B KOC-
MocCe - IIPecJIOBYTHIe «3Be3[Hble BOMHBI». Ho mep-
BBIMM HadaJlM CO34aBaTh IIPOTHMBOCIIYTHUKO-
BOe OpYsKMe MMEeHHO aMepHUKAHIIBl, OLHAKO OHHU
He OYeHBb-TO B 3TOM [ieJjie IIpeyCIIenu.

Kocmuyeckue wucrtpebutenu Yemomes 6pLI1U
He HACTyIlaTeabHBIM, a2 OBOPOHUTEIBHBIM OPYKU-
eM [I06aJbHOM KOCMHYECKOM Da3BelbIBaTeNIbHOMN
cucTteMbl. U cucTeMol 3To¥ Bramumup Hukomnae-
BHUY 3aJyMaJl HAKPBHITh BCIO IIJIAHETY, ellle KOorha
KOCMOHABTHKA [ejlajla IIepBhle LIaru. Torma 3To
Ka3aJI0Ch He TOJIbKO HEBO3MOKHBIM — 3TOI'0 IIPOCTO
HHKTO He IIOHHUMaJI.

-1960 ropx, Cepreii IlaBmoBudY KoponéB 3ary-
CKaJI CBOU CIIYTHHKH, - BCIIOMHWHAaeT BiraguMuUup
ITonsi4eHKO. - OTO Be[b 3KCIIepHMeHTaJIbHbIe Ma-
LIIMHBI 6bIN . YesroMel 5Ke el IIOCTaBUTh KOC-
MOHABTUKY Ha 0O60DOHUTENbHBIE 33/JaUX CTPAHBL,



- Baadumupy Hukonaesuuy 6blAo 8cezo 30 Aem,
K020a 0H 8 1944 200y Hauan 8 co6cmeeHHom KB
3AHUMAMbCA RpblAamblMU pakemamu, Ux mozda
HA3blBAAU CAMOACMbL-CHAPADbL, — paccKka3bléaem
Baadumup Abpamosuy ITonsueHko. — UHo20a
2080pam, 4mo oH Konuposan ®ay-1. EcmecmeeH-
HO, 4mo 3mu mpodeu nocae 8oiiHbL nepedanu emy,
HO nyAbCUpYIOWULL 8030YLLHO-peakmusHsblii 0su-
2ameAb OH pa3paboman He3asucumo o Hemues.
Jenas kpvlaamele paketmol 8:0CHOBHOM 0Ast BMO,
UMeHHO oH 8 1950-x 200ax dodymancs 0o cRAa-
Jblearwe20ca Kpblaa, 4mobbl YAOKUMb pakembl
TpeHuposKa 2pynnbl CNeyKkoHmMuUHazeHma no npbixkam ¢ napalllomom 8 tn?u,uqf\be[u '<0Hm€uHep ﬂ-O@BO@HOU AO@EU’ zae
(wecmoli cresa - [1. A. H0I0KoB) - BblA 80U NOCMOAHHDBIL MURporAuMam. Celiuac
- 8eCb MUp mak deaaem — He.npuodymaHo Hu1ezo
H08020. A y3k K020a K 1960-m 200am e20 pakembel
‘cmaau bums 3a paduozopu3soHm, Yeabmeil u Ha4aA
. - paspabomky KOCMU4ECKUX annapamos, 4mobbl .
" - cpa3y cucreMmy. To eCTb He OLUH CIIYTHUK, . - ' 0MHUX hoAydamb ueAeyka3aHus. Ho mol eeds,
a cpasy ceMb st 6eCIIPOITYCKHOIO 30H/HMPOBAHHS  pakemuiiku, 8 me spemeHa-20e-moy 3emAu noA-
aKBaTOPHHM MHPOBOTO OKeaHa. MHe J0BOAMIOCh 300U He NOHUMAAL, Ym0 maKoe OpeUManbHblil,
g’;?;?aﬁgce]féeg;;gg&”;zzggrfgyl;";;;%r ;;C;i’;l(; MesknAaHemHbLl noAem, cnyck c opeumbl. YUUAUCh
5yK6a/leO Ha xo0dy. K Ham npamo 8 Kb npuesskaau

PakeTax - COGCTBEHHBIX Y HaC ellle He 6p110. Ceprei i
[1aBIOBUY U3YMIISIJICS: «BbI UT0? Kakas 60eBast CU- -eeaymue compyoruku LIATH, HHH 1 AKaaEMW,

cteMa? KocMoc M3ydaTh Hamo!» [Jake OH He ITIOHU- .+ HAYR Uqumanu-Aeryul - Raras-popma 0oAkHaA

MaJI HAII IIOAX0M K KOCMOHABTHKE,, HAIITY CUCTEMY. " btmb Y cnyckaemozo annapama, 20e HanpskeH-

“' . “Hocmb men/lonomm(a 6onbLwe uau MEHblUE umo
-mMaKkoe’moUra JIazpaH>|<a U mak.danee. 1 ace smo

«JIETEHAA» . " . Baadumup Hukoaaesuy 3acmasAfA He moAbKo HAC
ONd NOBEJIUTENNIEN OKEAHOB . y4umb - OH cam CAVLAA U Y4UACA,

K Hayany 1960-x rofoB IIOYTH BCe IIPOTHUBOKOPA-
6eIbHbIe PAKETHI COBETCKOTO BM® ObLIH AeTHUIIAMU
Brnagumupa Yenmomes. OHU II03BOJISIU OTKPBITH
OCOHbB I10 IIPOTUBHUKY, OCTABasICh HEBUAUMBIMU.
JanbpHOCTE B 300, 500 1 60/1ee KUJIOMETPOB HAMHO-
IO IIpeBhIIIaIa BO3MOXKHOCTU BPasKeCKMX PaJapoB
obHapyKeHUsI. KapTHUHY IIOPTHIA BCEro OfHA fe-
TaJlb - HAIIM KOpabeJbHbIE JIOKATOPBI, KOTOPhIE
JOJIKHBI OBIM HAWTH 11eJ1b, 6bUIM HUYYTh He JIy4-
mre. BBIXOZ U3 TYIHUKA 6BUI OOUH - KOCMOC. HyskeH
6BUI CITYyTHUK, a JIY4YIlle CPa3y HECKOJIbKO, UTOOBI
JepsKaTh II0L TOTAJIBHBIM KOHTPOJIEM Bech MUpoO-
BOM OKeaH. TaK POAUIACH YeJoMeeBCKasl «JlereH-
Ja» — CUCTeMa MOPCKOM KOCMHUYECKOM pa3BelKU
U LiesieyKasaHud o1 BMO CCCP.

- Biragymup HukonaeBUY U KOOIIepallUIo co3aan!
CIIyTHUKOBAsI TPYIIIMPOBKA TpeboBajia CHUCTEMBI,
KOTOpas Ha[leXKHO, a [JIaBHOe, OIIePaTUBHO LOBOU- : : q
71a 661 ITOJIy4eHHYI0 MHPOPMALIMIO, - PACCKA3BIBAET N uMup A5pa,.,,05uq MOJISIYEHKO, \
Brnagumup ITongyeHKo. - Takywoo coenanu B KB-1.

OHa Morja HNPUHATh KUHPOPMALIUIO CO CIIyTHHKA
U COPOCUTH Ha HAa3eMHBIN IYHKT IIpHeMa Ha Tep-
putopuu CCCP, oTrTyna B IaBHBIN mITab BMO

3ac/yHeHHbIl ucnbimamesns KOCMUYECKOU
MexHUKU, noyemtbiil BemepaH, neponpUAMUs
SHI10 MawiHOoCMpOoeHUs, 2n1aBHbIl BeQyul
KOHCmpmeOD cucmemsl «MC» ¢ nepBbiM MaHEB=su
‘pupylouuM cnymHukom «lonem» op6uma/7bHou
' nunomupyeMou CmaHyuu «AnMas» \

‘A
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YC-A (ynpaBnsieMblli chymHUK akmuBHbIl)

U JlaIblile - Ha KOPabJib WIY IOMJIONKY. Besse BBI-
YUCIUTeNbHble MAIIMHBI, MOMEHTajbHas obpa-
60TKa nHPopManuu. Tak IIOCTEIIEHHO 3aBsI3bIBa-
JIach Hallla CUCTeMa.

KoHe4yHO, COYTHUKU-Pa3BeAYUKU TpeboBaniu
yIIpaBaeHHus. MX Tak ¥ Ha3BalIu - YC, YTO 3HAYUT
«yIIPaBJSEMBIH CITyTHUK» . IX OPGUTY HYKHO 6BII0
IIOCTOSIHHO KOPPEeKTUPOBaTh, UTOOBI OHU MOLJIU
JIydllle BUJETh Le/Ib, MaKCUMAaJIbHO IIPHKUMASICh
K 3eme c ee aTMoCchepHHIM BIUSHMHEM. [|BUTa-
TeJI OPUEHTALMU U CTabuIM3aliuy BRIIOYAIUCh
IIOCTOSSHHO - TOIUIMBA XBaTajlo Ha TPU Mecsla,
I10CJIe 4Yero CIIyTHUK TOIIMIU B OKeaHe, a IPYIIU-
DPOBKY IOIIONHSIIM HOBBIM. HO I/IaBHasS TPYAHOCTH
OKa3asiach OTHIOJb He B TOM, YTOOBI CO3/IATh YIIPaB-
JIsIeMBIM aIllapar.

ANEPHbIE OPBUTbI 1970-X

ARKYMYJISITODHBIe 6aTapen ObUIM  TSSKEeJIBIMU
U OBICTPO pa3psDKATIUCh, CONHeYHBle 6aTapeu
He II03BOJISI/Ia MCIIONB30BaTh aTmMocdepa, B UTO-
re OIISITh IIPUIUUIOCH OBITH IIEPBBIMU UM CTABUTH
ATOMHYVIO 3HeproyCTaHOBKy. OHa [OJILOBeYHa,
KOMIIaKTHA, U K TOMY BpeMeHH TaKkue B CCCP fe-
JIaTh HAay4YMUIKUCh. Ha BOOpyKeHHe CHcTeMa 6blia
IIPUHATA B 1975 roay, HO IIepBble UCIIBITAHUS Ha-
YaJIUCh elfe B 1968-M, U IIOHAYAIY Ka3aloCh, YTO
U1 3eMIJISIH MCIIOJIb30BaHMHe aTOMHBIX YCTaHOBOK
a6Ccon0THO 6e30I1acHO.

- Korpga KoHYaeTcsd TOILIMBO, CIIYyTHHK HaJl0 CBO-
OUTh C OPOUTHL M TOIUTH B OKeaHe,—- OOBSICHSIET
Biagumup A6paMoOBHY. - A YUTO 3Ke JIeJIaTh C aTOM-
HOM 3HEProyCTaHOBKOM? [IpuAyManu CIeAyrollee,
B KOHIIe CpOKa CYIeCTBOBAaHUS CITYyTHHUKA aTOMHAas
YCTaHOBKA OTAENSIACh, U COBCTBEHHBIE JBUTATENH
YBOLMIIH ee Ha BBICOTY 3aXOPOHEHMUS — 3TO IIPUMep-
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HO 800 kuiomeTpoB. COIIPOTUBIEHUS BeAb TaM
HHMKAKOr'0 HeT - Halll¥ YCTAHOBKHU [0 CUX IIOP TaM
JIETAIOT U ellle COTHMU JIeT KPYTUThCS 6YayT.

Ho ¢ 3TMMM CHOYTHHKAMH CIY4aJIMCh aBapHHU.
Knpumepy, B sHBape 1978-ro amrmapar CHCTeMBI, 3a-
mrPPOBaHHBIN KaK «KocMoc-954», TIOTepsUT YIIpaB-
JIeHUe U yIIaJ B MaJio3aceleHHBIN parioH KaHafbl.
BbUI MEeSKOYHAPOAHBIM CKaHAAJI. B Havane 1983 roga
B ATJIAHTHKY yIIajIa He CyMeBIIIasi BHIITH Ha OPOUTY
3aXOpPOHEeHMS aTOMHas YCTaHOBKa «KocMoca-1402».
B utore noj AaBieHueM 3araza B 1988 roxy pabo-
Ta HaJ 3TOM Ccepuell CIIYTHUKOB ObLIa CBEpPHYTA.
Ho cama cructeMa MOPCKOM KOCMUYECKOM Pa3BeKU
U LieJIeyKa3aHUs IIPOJIOJIKUIIA CITY3KOY .

- ATOMHBIE 5HEePrOyCTaHOBKHU CTOSI/IX Ha CITyTHU-
Kax cepuu YC-A (aKTHUBHBIN YIIPABISEeMBIH CIIYT-
HUK), - IIPOJOJIKaeT Hall cobeceHUK, - HO ObUIHU
U IIaCCUBHBIE CIIYTHUKH. AIIApaThl He C JIOKATO-
PaMH, a C paguoIleIeHraTopaMu. Beb Ha 60eBBIX
KOPabJisix MHOIO CBOUX PaZlapHBIX, TO €CTh U3JIy-
YaIoIUX, CUCTeM, U UX U3JIy4YeHHe I[IpeKpacHO
MO>KHO JIOBHUTBH B KOCMOCe. A II0 HEMY He TOJIBKO
KOODAVHATEI OIIPefie/ISI0TCS, HO U TUIL CyAHA. [Ipu
3TOM CIYTHUKU YC-IT IIOTpe6IIsIIoT B Pa3bl MeHb-
1lle SHePTrHUHU U JIETAIOT YKe Ha BbIcoTe 470-475 KM,
a 9TO II03BOJISIET PA3BEPHYTh COJTHEYHBIEe 6aTapeu.
U CPOK >KM3HU TAaKOIO aIlliapaTa - rof U 6osblile,

BCEBUASILLEE OKO: OPBUTAJIbHAA
PA3BE/bIBATEJIbHASAA KPEMOCTb

B 1964 ropy Brmagumup Yesomel Hadaa CO3[4a-
BaTh SIIEPHBIM ILIWUT CTPaHbI. MIMeHHO 6yaromaps
ero 6UIUCTUYECKUM «COTKaM» — pakeTam YP-100 -
CoBetcku CO03 BCEro 3a TPU rofa JOCTUT ITIapUTe-
Ta ¢ CoefriHeHHBIMHU LIITaTaMU.



Ho KOHCTPYKTOpPY 3Toro 6pu10 Mano. Ero spep- — 51 nocAe OKOHYAHUA UHCmUmMyma nonaa Ha gpupmy
HBIM IIUT - 3TO CJIelas yAapHas cucreMa. B pake- Yeaomes cpasy HA npo2pammy co30aHUs pakemslt
ThI BKJIQABIBAJIMCHh OAdHHEBIE O IIeJIsIX, HO He 6BII0 YP—]OO,—BCHOMHHaem ﬂMumpuﬁ FOrwKos. - 3m0,
TapaHTHH, HTO STH AAHHEIE He yCTapenu. 1ToGE KaK ceti4ac 2080pAMm, pakemHo-a0epHblil wum
8;’1(?]3““ CHCTeMy, e HyXEH 65l COGCTBEHHEINH poduHbl. B noaHom cmblcae cAosa. B 1963 209y

PATHBHRIH [ TOTATIPHBIN KOHTDOTL TEPPHTO- Y aMepuraHues bv1A0 0K0A0 900 pakem Ha 6oesom

PUU IOTEHIIMIBHOTO IIPOTUBHUKA., 3 Mena d
CucTteMa MOPCKO! pa3Be[IKU He TOAUIACH, HYSKHO 2B () GRS ST D B 5

6bLIO0 BUIETh KAPTHHY eIlle U 13 KOCMOCA. B Te rofipI nopaskaem: 2u2anmekas npozpamma belna peanu-
y>Ke 6BIIM U CIYTHUKU-GOTOPA3BEAUUKU «3€HUTY, 308aHa 8ce20 3a mpu 200a! A npulien, k0204 oHa

U IIPOEeKT KOPOJIEBCKOTO KOpPabisi-pa3BeunKa MOoAbKO Havanack 8 1964-m, a yske 8 1967-m 6biA0
Ha 6a3e «Coro3a». TPyAHOCTH 6bI71a B TPOMO3JKOM nocmasneHo 9oo usdeAuii! ITpu4em 20mosHOCMb
doTo- u TerearnnapaType, KOTOPYI0 Ha HeGOMBIIIX K cmapmy y HUx 6blaa 8ce2o mpu muHymst, Ilomom
KOPAOILIX PA3MECTHTB GBLIO CTIOKHO. Yenomell 8ecb HaLL KoAAeKMUB 80pY2 0mMnpasuA

- B okTs16pe 1964-ro YemoMer IPeiJIOSKUII IIPOEKT
Pa3BeIbIBATEILHOM ITUIOTUPYEMOM CTAaHIIUH «AJI-
Ma3», B KocMoc ee To/KHA 6bLJIa BRIBOGUTH PaKe-
Ta «[IpOTOH», KOTOPAasi MOIJIa ITOJHSTH Ha OPOUTY

Ha «ITpomoH». He o4eHb Xopoulo cHa4aAa o wea.
Ho, kemamu, y Yeaomes MacmeHbKo nepsble nycku
bblAU HeydauHbimU, A nomom U «JIyHa-16», komopas

20 TOHH, - PACCKa3bIBaeT HaYaJbHUK HayYHO-HC- £ "2pyHm Ha 3eMAko docmasuAa, U AYHOX00bl, noAe-
CIel0BaTebCKOIO0 1IeHTpa HMCTOPUU IIpefIlIpHsi- AV mbl asmomamuyeckilx.cmanyuii k BeHepe; Mapcy.
Tusi JleoHapy [OmutpueBud CMHPUYEBCKUMN, - 3mo ske 8ce Ha «IIpomoHax» 8b1800UAOCE — OMAA-
BoeHHEBIe H[€I0 IPUHSIIM C BOCTOProM. 3HAa4HT, : duAu mbl e20. A noche ~cam He 3nato. To Au 1Y Hez0
Kak YesoMeH BHJeN 3TOT KOMILIeKC. Cama op- ) KaK-mo ompasuAcs, mo Au Krmo-ro. ngpekoneH--

buranbHad CTaHLKA. SKUNAK U HEOGXONUMEIM dosan, Ho 8 1972-MUeAomell AUHHO BbIBPAN MEHA
. U ewje deouxuenosex. 5 3a 200 npouien 8ce Komuccu,
- MpenuposKu U 8 1973 noay1ua 36aHuUe KOCMOHAB-
ma-ucnbimarneaq. Tozda Kak pa3 HoAHbIM X0doM. ",

I'PY3 [0 OSITU TOHH K Hel JOCTABJISET BRIBOJUMBIH
«I[IpOTOHOM» TPAHCIIOPTHBIM KOPabIb CHAOKEHUS
(TKC) c Bo3BpalllaeMBIM aImapaToM. Op6uUTab-
Has CTAHLMS HAaYMHEHA CHeLANNapaTypoi mJis

pasBenku. [Ipeskze BCECO, 5TO AIUHHOMOKYCHBI . 7 ,20MmO0BUACA nofem «AAMa3ar. }Imozaa nodyman: no-
doToanmapat «Arat-1» ¢ YOKYCHBIM PACCTOSIHHUEM "iEMV nOC/lE maKux npozpamm He Moz npOBOA)Kleb
0KOJIO 6,5 MeTpoB U TpeMs TpaKTaMu: doTorpa- -« *.CROKem mak, c80t0 AuHHny pab

duuyeckuMu U GOTOTeNIeBU3MOHHBIM. I[IOMHMO : {HO HA fne Ha Hei ae

Hero 6pUI0 ellle 14 pa3nuyHbIX GOTOKAMeD U aIllla- : aue mO/leO ,_m ggMAe ayﬁﬂupoaamb HO He cpoc
paTypa, Ha KOTOPOM IIPOCMATPUBANIN OTCHSTHIHM .

MaTepuana U OTOMpaNU Haubojgee HHTepeCHBIe
JUIST pa3BefKU Kafpbl. Mx cOpacklBalu Ha 3eMIII0
OIIEPATHUBHO - I10 TeJIEBU3MOHHOMY KaHaJy. A BCIO
OTCHSITYIO IUJIEHKY OTIIPAB/ISUIM B CIIeLiMaJIbHOM
Karcyse. IlepBas pa3BequHbopMalus ¢ 60pTa «AJl-
Masa» IIOCTyIIuIa B 1974-M. IToKOBHUK IlaBein ITo-
IIOBUY U ITOAIIOIKOBHUK FOpHUIT APTIOXUH C BBICOTHI
OKOJIO 250 KUJIOMETPOB [iBe Helenr THUXO0 UCCIIeNo-
BaJIU BOeHHBbIe ceKpeThl 6110Kka HATO, 4TO6bI OTIIpa-
BUTH UX B CITyCKaeMOH KaIicyse. [leso 651710 HOBOe,
I103TOMY PelIMI He PUCKOBATh — OTCTPeJI KaIICyJIbl
IIpOM3BeNU 23 CeHTAOpsI, KOTJa Ha CTAHIMU YKe
He 6BUIO SKMIAKA, DTO 6B IEPBBIM B MUpe c6poc
rpy3a B 33JaHHBIY ParioOH 3eMJIU C OPOUTEHI, 1 Cpa3y
VOAYHBIH,

- AMepUKaHIIbl, KCTAaTH, 3aQUKCUPOBAIU 3TOT
cbpoc, - BCTyIIaeT B Pa3TOBOP PYKOBOAUTEND O-
HOM u3 cIyk6 HIIO MaIIMHOCTPOeHUS [MU-
Tpul IOIOKOB. - Wcmyraauck, gaske TOBOPUIIH,
YTO, MOJI, PYCCKMe FOTOBSTCSI 60MOBI 13 KOcMOCa
c6pachIBaTh.

3amaun 6pocaTh 60MOBI «AJNIMas3» He HMeI,
HO cebsl 3aIIUTUTL MOT - 3TO TOXe 6BUIO BIIEp-
Bble B MUpe. AMepUKaHCKUe 60eBble CIIYTHUKU -

BosayuHo-Koel
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OpbumasnbHbili KOMNJIEKC «ANIMas» B cocmaBe mpaHCNoOpMmMHO20 Kopabisi CHabwceHusi u opbumanbHol cmaHyuu «Aimas».
MonHopasmepHeili Makem B yexy HIMO MawuHOCMpPoeHUs camo20 NepBo20 NPOEKMa — B03BpaujaeMsiM annapamom ¢ cucmemoli
aBapuliHoeo cnaceHus cHabxceH He mosibko TKC, HO u opbumasnbHas cmaHyus (B OKOHYamebHOM BapuaHme Bo3Bpalyaembili

annapam K cmaHyuu He I‘IpucmblKOBblBa/lCﬂ)

a IMOoJ06HBIX IIPOEKTOB 32 OKEAHOM XBAaTaJIO — MOT-
JIVL CTOJIKHYTBCS C CUCTeMaMU «IUT-1» 1 «[HUT-2»,
U ecstu BTOPOM IIPOEKT — PaKeThl KjIacca «KOCMOC —
KOCMOC» — TaK U He 6bUI peasin30BaH, TO «IHUT-1»
IOMKUAANT rocTer. YTo6pl KOCMOHABTHI MOILJIU
HaBeCTH CBOe OPY>KUe Ha LiejIb, UMEeJICS CIIelIUaTb-
HBIM II€PUCKOII KPyroBoro ob63opa. Ho cTpensaThb
MOKHO OBUIO M B GECIIHJIOTHOM PEeXKHMe, II0 KO-
MaHJe C 3eMJIU.

- DTo 6blya MYIIKa Ha 6a3e aBUALIMOHHON HP-23
cucteMsl HymenbMaHa - PUxTepa, KOTOPYIO LOpa-
6oTanu s yCIOBUIM 6e3BO3AYLUIHOTO IIPOCTPaH-
CTBa,- pacckaspiBaeT JleoHapa CMUPHUYEBCKUIHI. -
U oHa ctpensnal [IpoBear Mbl TaKHe HCIIBITAHUS
OIISITh-TAaKM B OECIIMJIOTHOM peXXuMe, Ilepen 3a-
TOIIJIEHHEM CTaHLUU. TeleMeTpus 3aPpUKCUPOBaA-
JIa, 4TO CTpenbba 6blIa, BCE IIPOU3OIIIIIO IIITATHO.

CMNEUKOHTUHIEHT
A9 CNEUNOJIETOB

CaMBIM PEBOJIIOIIMOHHBIM PeIleHUeM Ha «AJIMa-
3e» 6BIJIO TO, UTO paboyas 30Ha ITOMeIlaaach CJIOB-
HO BHYTPH TMTAHTCKOTO TMPOCKOITA, KOTOPHIH II10-
3BOJISIT CTAHIIMU [IEPsKaTh CTPOTYI0 OPHEHTAIIHIO
B ITPOCTPAHCTBE IIPaKTUYeCKH He TPaTsa TOTIIMBA.
A eme 6bUIa 6eroBast AOpPOXKKAa. Ee pa3sMecTHIH
B IIPOCTOPHOM IIPEAIIIII030BOM OTCeKe. IIpoCcTeHb-
KOe Bpojle IIpUCIIoco6iieHue, 6marogaps KOTOPO-
MY ITHJIOTHpPyeMas KOCMOHAaBTHKA IIPEBPATUIAChH
B IOJITOBPEMEHHYIO.

-B yCIOBUSX HEBECOMOCTH 3TO CaMBIM 3bdex-
TUBHBIM CHApAM Mg IOAAEPKAHUSI PHU3UMUEeCKOH
GOpMBI IpU IJIUTEIPHOM HAXOXKIEHUU B HEBECO-
MOCTH: JlaeT Harpy3Ky Ha HIKHIOK YacTh Teja,
a yepes Hee Ha BCIO CEPAEYHO-COCYOUCTYIO CHCTe-
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My, - 06bsicHsIeT JleoHapa CMUDPUYEBCKUM . - Hemb-
35 6bUIO 6e3 Hee yKe, Beb KOCMMUeCKasl BaxTa
Ha CTAHLUWU JO/KHA 6bLIA IJIUTHCS IO OABYX Me-
csueB U 6omee, HukonaeB ¢ CeBaCThbSIHOBBIM, Ha-
npuMep, 18 cytoxk Ha «Coro3e» JIeTIH - IIPOCTO
60MbHBIMU BEpHYINCh, HMKoNaeBy IIOTOM M3-32
3TOTO JIeTaTh 3allpeTUIU. KcTaTH, s UCIIBITAIL 3Ty
JIOPO>KKY B HEBECOMOCTH II€PBBIM . DTO 6BLIO Ha Jie-
Tarouer 1abopatopuu Ty-104.

JleoHapn IMUTPHEBUY He IIPOCTO UCIIBITHIBAJI 3TY
JIOPOKKY B JIETAlOIek J1abopaTopuu, a Jeflal 3TO
B PaMKaX [IOATOTOBKU K KOCMHUYECKOMY I10JIeTy. 9TO
6B 0C060 CeKPeTHBIM OTPSf, U3 MH>KeHePOB-KOH-
cTpykTopoB KB Yenmomesi, Ha3BaHHBIN «TPyIIla
CIIeLIKOHTUHIeHTa» . YIeHBbI IPYIIIILI IIPOIIIN KeCT-
KUM O0T60p, TOTOBMJIMCH IIO IIOJIHOM IIporpamMMe
IIOITOTOBKY KOCMOHABTOB, HO OBUIM UM HIOAHCHI,
HampuMep, TpPeHUPOBKU Ha aBapUMHOe IIpU-
BOLHEeHMe BOeHHBIX KOCMOHABTOB, YTBeP>KAEeHHBIX
Ha I10JIeT B «AIMa3se». KaskeTcs eCTeCTBeHHBIM, YTO
IIPOBOLUJIVICh OHU B aHAJIOTe CIIYCKaeMOIoO aIllla-
pata «Coro3a» - Belb UMeHHO Ha 3TOM Kopabie oHU
CTapTOBIU K CTAHLMK. OLHAKO IPYIIIIA CIIELIKOH-
THUHIeHTa [IPOIljIa 5Ty TPeHUPOBKY CpPa3y B aHaJIOre
BO3BpalllaeMoro amrnapara TKC.

- DT0 6bL1a Hest YeroMes — YTOOBI Ha ero Kopabiisx
CBOMU >Ke KOCMOHABTEI JIeTAIU, - 06BsICHSIET JIeoHaPZ,
JMUTpUeBUY. - Begb Habupanu U3 KOHCTPYKTOPOB
U UHXXEHepOB, KOTOpble 3Ty TeXHUKY HeIloCpen-
CTBEHHO pa3pabaThIBAIN U 3HAIU ee, YTO Ha3bIBaeT-
Cs, OT U [10. [len0-To HOBOe, TeXHUKA ToxKe, CIIy4HCh
4TO Ha Opb6UTe, KOTJla IIOMOIIU KIATh HEOTKYAA, —
KTO, KaK He MBI, pa3bepeTcs? 51 B CaMOM IIePBOM CO-
CTaBe 3TOM TPYIIIBI Haual UCIBITAHUS B 1966 rony:
70 CYTOK B CypHoKaMmepe, IIpefebHble IIeperpy3ku
Ha LeHTpudyre o 15 g B THUMU aBUALITMOHHOMN
U1 KOCMHUYECKOM MeIULIMHEL. [1o3gHee, B 1967 roay,



. A. IOKOKOB, YiieH 2pynnbl CNeyKoHmMuH2eHma, KoCMOHaBm-
ucnbimameJib, B BO3BpawaeMomM annapame TKC

y>ke OOUIIMAJIBbHO BBIIIO IIOCTAHOBJIEHIE IIPAaBU-
TeJIbCTBA O IIPUBJIEYEHUHU K I10JIeTaM COTPYLHMKOB
bupM KOCMHYECKOM OTpaciu U AKaJleMUU HayK.
Yepe3 HECKOIBKO JIET B OTPSA Ipullesn [MUTPUI
IOoKkoB. BRI Cpefy HAaC U CbIH T'eHepaJbHOIo -
Ceprei YestoMmen.,

CeHepaIbHBINL KOHCTPYKTOD IIBITAICSI [JIOCTHUYb
abCoMIOTHOM 6e30IacHOCTU II0JIETOB C ITOMOIIBIO
CIIeLIIIOATOTOBKY KOCMOHABTOB. I10 ero iprKasy B Of-
HOM M3 KOPITYCOB IIPeAIIPUSTHS IIOCTABUIN aHAJIOT
OpPOUTAIBHOIO «AJIMa3a» — He MaKeT, a ITOJIHOLIEH-
HYIO CTaHIIUIO0, KOTOPYIO MOXHO OBIJIO 3aITyCTUTh
B KOocMoc, Y Korfa Ha opbUTaIBHOM «AJIMase» Ha-
XOOWJICSI SKUIIaK, Ha ero 3eMHOM cobpaTe >KUII —
MMEHHO 3KUJI - U paboTasl 110 TOM ke IIporpaMme
SKUIIK CHElLKOHTUHTeHTa. JIiobas HelITaTHas
CUTyalMsl, BO3HUKIIAS Ha opOUTe, pelllajach UMHU
B aHaiIore, IIOCJIe HWHCTPYKLMHU IIepelaBajiKcCh
HaBepx. Tak BIepBble B MUpe OBLI OCYLIEeCTBIEH
0c0ob60 CJIOSKHBIFL PeMOHT, KOrZia B OKTsI6pe 1976-ro
6yKBaJIbHO BCTaJl BOIPOC O JIMKBUJAIIMU CTaH-
uuu. CHadajla SKUIIZK BojabiHOBa U JKojmob6oBa
JIIOCPOYHO ee IIOKUHYJI - KOCMOHAaBTHI COOGIITUIIH,
YTO YYBCTBYIOT CHJIBHBIM 3aIlax FenTuaa. A 1ocjie
UX CIIyCKa Ha «AJIMa3e» 0TKa3aJl 60PTOBOI BBIUUC-
JIUTENbHBIN KoMmIiekc (BBK). MeHSITh Ha CTaHLIUU
atMocdepy U peMOHTUDPOBATh EBK OTIIDaBUIIKCH
Fop6aTko c ['71a3KOBBIM, HO yCIIeX MUCCUU KOBaU
YeJIOMeeBCKHe KOCMOHABTEHI Ha 3eMIIe.

- 41 3mech, Ha aHaJIore, MCKaJI IIOAXOABI K CJIOMaH-
HOM ammapaTtype - Kak I10Jj1e3Th, KaK JOTSHYThCS,
BBIHYTb, KaK 3aMEHUTbh,- BCIIOMUHAeT OBIBIINI
YjieH TPYINBl CIIeLIKOHTHUHITeHTa, KOCMOHAaBT-YC-
IbITaTenb IMUTPpU IO10KOB. - [ToToM I'71a3K0B MOU
JIeFCTBUSL B KOCMOCe ITOBTOpuI, U BBK 3apaboTai.
Hanee atmochepy MeHSIIM, XOTS C HeM, IO CJIO-
BaM KOCMOHABTOB U II0 JAHHBIM HCCIeOBAaHUM,

. &
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— MarcumanbHelli duamemp opbumanbHoil nuAomu-
pyemoii cmaHuuu «Aamas» —4,15 mempa, 3mo no3eo-
AUAO pasmecmumb dAUHHOGORYCHbLI Gomoannapam
«Az2am-1», - paccka3sbiéaem JleoHapd CMupudesckull. —
Juamemp, Kemamu, 838AC4 He NPOCTO MAK — 3mo
duamemp Halez0 «IIpomoHa», MAKCUMAAbHBLL
duamemp, KOMopbLi MOSKHO npose3mu scemu sLUAaAMU
mpaxcnopma, 8 nepsyto o4epedb no skene3Holl dopoze,
om MocKo8CK020 MALUHOCMPOUMeAbHO20 308004
umeHu M. B. XpyHuuesa do BaiikoHypa. Bbimosoli omcek
umen duamemp 2,9 mempa, npu 8bleedeHul crmaHuuL

OH 30KpblBAACS 20A08HbLM 06MeRameem pakemsl-Ho-
cumens. 30ech 6blA CMOAUR, ChaAbHble Mecma 045 08YX
ueAoseK, MedUUUHCKAs annapamypa 0As 0emanbHo20
KOHMpoAS. Bnepsble nossuaacs maxkas eub, Kak Kocmu-
ueckuii myanem. ITod noaom pasmecmuau uHpparpac-
HYI0 annapamypy 0As pa3eeoku. Moskem nokasamecs,
4Mo CMAHUUA pAcCHUMAHA HA CUAY MAKecHU — KOM-
NOHO8KA-MO 20pU30HManbHAS. Kasanoch 6bl, 3a4em
3aHUMAMb Mecmo, pasmeLias mom ke Aeskax 20pU30H-
MaAbHo, ecau 8 Hesecomocmu 6e3 pasHulbl. Ho 3mo sedb
campble nepable cmaduyuu. CHa4ana oHa cmosAa 8 kade-
cmae cmeHA08020 uzdeAus 8 IHcmumyme asuayUoHHOL
U Kocmu4eckoll MeduluHtbl, 20e 8 Hell fblAu 0mpabomasl’
MHO020CYMOUHble MpPeHUpOBo1Hble npozpammel. A k0204
deticmeyrouiuil IRUNAK GblA Ha 0p6UMe, 8 CMAHUUL-AHA-
A02€ M02 KOMPOPHIHO KUMb U paBomama HALL IKUNAK: .
UH3KeHepos U3 2pynnbl cneukoHmuHzeHma. Jiroou,
KOMmopble 8 peaAbHOM BpeMeHLL 00ASKHbL BblALL NPOaHA-
AU3UP0BAMb At06YH HEWMAMHY0 CUMYayUro U 8blodmb
fruYeckue pexoMeHdayuu pabomarouum Ha opgume
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JleoHapo AMumpueBuY
CMUPUYEBCKW;

.'3acnymcerHbIl ucnsimamesib
L\ . HOCMu4YecKoU MexHUKU, Y/1eH
N epynnbl cneykoHMuHeeHma,
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KocmoHaBm-ucneimamens [. A. HOokoB ompabameiBaem peMoOHM
EBK Ha aHanoee «AnmMasza» 011 Bbl0ayu peKkoMeHO0ayull aKunamcy
Oelicmsytoweli cmaHyuu. lo30Hee amo ¢homo nobwiBaso

B KocMoce (BudHa nedyamb opbumasibHol cmaHyuu)

IIOJIHBIM TOPsIoK 6bU1. Ho Bmagumup Hukonmae-
BUY YesoMeM CYMTAJ, UTO rapaHTUs b6e3orac-
HOCTHU [IO/IKHA OBITH CTOIIPOLIEHTHOM. U BOT MBI
TYT OTpaboTasM, a IIOTOM Ha OpbUTe II0 HAIIUM
«CJlefaM» YaCTUYHO CTPaBIMBAIU BO3AyX 32 60pT
10 6e30I1aCHOTO JaBJIeHUs, a [IOTOM M3 3aIlaCHBIX
6aJIJIOHOB HATIONMHSIIM CTAaHIUIO., MBI II0Ka3alu,
YTO B KOCMOCe MOXKHO paboTaTh, PeMOHTUPOBATb,
06CTy>KUBATh TEXHUKY. DTOTO He HaZo 6OSThCS.
ITosloMKa - He KOHeLl 3KCIIefUILIMU, He KOHel] II0-
JleTa. Ty OYeHb BKHYIO LIKOITY JIs OyAyIINX I10-
KOJIEHUM KOCMOHABTOB MBI BMeCTe Ha «AjMase»
IIPOIIIM, KOTOPHIM BCe 3HAIOT KaK «CaIioT-5»,

BoeHHBIe IMHJIOTUPYEMBbIe CTAaHLUKU «AJIMa3»
B KOCMOCe ITO6BbIBaNM TPUKABL, HO HU Pa3y IMOZ,
CBOMM HMeHeM - HUX IHUOPOBAIU IIOH HCCIEO-
BaTenbCKUe «CamiT-2», «CamioT-3» U «CaloT-5».
Ho T0, 4TO «AnMasbl» BAPYT CTalU «CajlloTaMU»,
cam YenoMeN Ha3Bal «IIUPATCKUM Haberom
Ha ero OCTPOB».

«AJIMA3>» B YYOWN OrPAHKE

Ha «ocTpoB» YeoMesl Biie3ja B IIePBYIO ouepelb
IIOIUTHUKA - IIPHUOIMKAIOCH 100-JIeTHe CO [OHS
poxkmeHud B. M. JleHnHa. CaMBIM JIYYIIIMM [104AP-
KOM K CTOJIb 3HAaTHOMY 06MJIEeI0 6b110 OBI B OYepe/i-
HOM pa3 HAIIOMHUTb MHUDY, «KTO B KOCMOCE X03SI-
HMH». 3aI1yCK IIePBOM B MU Pe OPOHUTaIbHOM CTAaHIIUU
6511 651 HEOCTIOPUMBIM aPIYMEHTOM .,

K 1970 rony y>ke 6bLIO FOTOBO HECKOJIBKO KOPILY-
COB «AnIMa3sa», a BOT paboTa HaJ CUCTeMaMHU KH3-
HeobecIleueHHUs U ABUTATEISIMHU 3aTSHYIAch. 3a-
IIYCKaTh CBHIPYIO CTAaHLMIO YeloMel OTKa3bIBAJICS
KaTeroprHyecky - LABHUTh Ha Hero 6bLI0 6ecriones-
Ho. Torga rpyIma KOHCTPYKTOPOB U3 LleHTpaIbHO-
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TpeHupoBKa Ha HeBecomocme (B ueHmpe /. A. HOroKoB)

o KOHCTPYKTOPCKOrO 6I0PO 3KCIIepPUMEHTaIbHOTO
MamrrHocTpoeHUs: (IKBOM, HBIHEIIHSS KOPIIopa-
LIUs «DHeprusi») Bo riaee ¢ K.II. PeOKTHCTOBBIM
IIpe[JIO>KUIa UHTEePeCHBIN BBIXOJ, M3 CUTyallUU
cekperapro LIK KIICC [I.®. YCTUHOBY, KYPHUPOBaB-
LIeMy PaKeTHO-KOCMHUYECKYI0 IIPOMBIIIIEHHOCTD.
TOT BBIHEC ero Ha paccMoTpeHuUe B [1oUT6I0pO, Iie
TYT >Ke BBIHEC/IM COOTBEeTCTBYIOLee IIOCTAHOBIIe-
HUe O Ilepefaye y>Ke TOTOBBIX KOPITYCOB «AJIMa30B»
B IIKBOM.

- ®eOKTUCTOB B CBOEM KHUTE « TPaeKTOPUS SKU3HU»
CcaM MIPU3HAJICS, UTO HAIIK KOPITyca OHU 3a6panu
MMEeHHO ITUPATCKUM CII0c060M ., Tak U IIOIIIA CTaH-
LMs B KOCMOC — Hallla, HO ¥ He Hallla, - Pa3BOOAUT
pykamu JleoHaps CMUPUYEBCKUM. — B3siu KopIiyc
Hallero «AjaMasa», HAYUHWIN €ero CUCTeMaMH
«Co103an, XOTSI 3TO 610 ITOJLO06HO TOMY, YTO B TEJIO0
B3DOCJIOTO Uel0BeKa [IOMEeCTUTh OPTaHbl pebeHKa.,
Ho Bce paBHO K I06M/I€MHOM JaTe He ycIienu. «Ca-
JIFOT-1» B3JIeTeJI TOJIbKO B 1971-M.

Crmemrka 6bpUIa TAKOM, UTO BO3HHMKIA ITyTaHUIA
B Ha3BaHUaX. CTaHIIUA yIeTesla Ha OpOUTY C UMe-
HeM «3apsi», IIOTOM BCIIOMHMJIHM, YTO TaK YKe Ha-
3BIBAJICS II€PBBIM KUTANCKUM CITYTHUK, 3aIIyIIeH-
HBIM HeJaBHO, U B coobmeHusax TACC 0 CTaHIIMU
TOBODHUIIU KaK O «CaJrroTe»,

C Tex IIOp U3TOTOBJIEHMEM CTAHIIUN 3aHSIIUCH
cpasy gBa KB: IKESM fenano Hay4yHO-KCCIe0Ba-
TenbCKUe «CalIoThI», a YeIoMeeBcKas dupma «Ma-
LIMHOCTPOEHUEe» — BOEHHBIe «AJIMa3bl», KOTODHIE
B LleJISIX CeKPETHOCTU TOXKe Ha3bIBaJIU «CaJlIoT».
TOJIBKO KOHCIIMpPALIMs OKa3ajJlachb, MSATCKO TOBODS,
He COBCeM yMeCTHOM.

- ExXy OBLIO SICHO, YTO 3TO pa3Hble CTAHLUU,-
TPYCTHO YycMmexaeTcs Biagumup IlonsiueHKo, -
10 COCTABY SKUIIAKeMN, 10 Op6UTe, 110 OPHEHTALINU
CTaHUWU. Hamwu-To yseTtasu mobnauske K 3eMile,



- Kancynaa cneyundopmauu — 3mo noAHOUEHHsbLL
asmomamudeckuii 2py30800i cnyckaemelil anhapam
€0 c80eil menAo3awjumotl, moAbKo 04eHb MAAeHb-
Kuil, — pacckaseteaem JleoHapd Cmupuqescruil. —
CneuuanbHbmM MAHUNYASTOPOM KOCMOHABMbL
3a2pysRaAu ee 8 nyckosyH kamepy, Komopas Haxoou-
AACb 8 HUSKHEL 4acmu WAK30800 Kamepbl opbumanb-
HOUI CMAHUUL, NOCAe 4e20 0MRPbLBAACA HAPYSKHbLL
AWK U KANCYAQ 8bl6packleanacs. Y Hee bblaa c804
dsu2amenbHAs YCMAHOoBKA: 08U2aMeAl 3aRpymKLU

u dsuzameau packpymeu. Ilepssie obecnequsanu
cmabunbHbLii 8X00 8 ammocepy u banaucmudeckuil
ChYCK, a 8mMopble 6blAU HYSKHbL 0AS npekpaeHus
8paujeHusa KancyAel neped packpslmuem napauiroma,

J1. . CMupu4eBCcKuli NoKasbiBaem Kancyny cneyuHgop- 4mobbL cmponbl He neperpymuAucs, Ilpusemasace
Mayuu Ha cmerde Myses HI10 MawWuHOCMpoeHus oHa 8 Kazaxcmane. EcAu 6bl no KaKoii-mo npusuHe
KancyAa npu3emAauAach 8He CO8emcKkoll meppumo-
puu, mo cpabomano 6bt 83pblBHOE Yycmpolicmao,
KOMopoe yHU4moskuAo 6bL 00cmasneHHble Ha 3emA
nAeHRrU U 8ce 06opydosaHue.

YTOOBI BECTU Pa3BeAKy, a Hay4yHble «CaIIOThI» I10-
BBIIIIEe, e SKOHOMMTCS TOIIJIMBO, IIOCKOJIBKY HET
OCTaTKOB aTmMocdeprl. Ham Hamo gep>kaTh CTPO-
SKAMIIYI0 OPUEHTALINI0 Ha 3eMHYIO IIOBEPXHOCTD,
a «CaynroTamM» OHa I10 GOJIBIIIOMY CUEeTy He BasKHa.
Ilo6aBbTE XapaKTEP PaAUOCOOOIIEHUE CO CTaH-
UM, c6poC HAIIMUX KaIlCy/lI CHelMHPOPMAIUMU...
B 06111eM, YTO 3TO BOEHHBIE CTAHIIUH, aMepPHUKaH-
LBl IIOHSUIM O4YeHb ObICTPO. [IMIoTHpyemMas pas-
Be[Ka CIUIIKOM 3aMeTHas II0Jy4yusiaack. Kpome
TOro, Korpa B 1976 romy Ha «CamroTe-5» — 3TO ke
Ham «AlIMa3» - BonblHOBY U JKonmo60By ITOKa3sa-
JIOCh, YTO TaM IIaXHEeT TeIITHUJIOM... DTO HaJelajlo
MHOrO 1myMa. KOHKYPEHTHI U3 «DHEePrUU» B JIULE
TOro >ke BameHTHHAa IleTpoBu4ya [IyLIKO 3aroBO-
PUIIU, UTO CTAHILIM HeCoBepIlleHHa.,

«CaroT-5» OKasaJcs IIOCIeSHUM IIHMJIOTHpYe-
MBIM «AJIMa3oM» Ha Op6UTe - BOEHHBIE K HEMY
oxnagenu. IlogBignack HOBAag alraparypa, Hy-
>KeH ObIJI KypC Ha 60Jiee BHITOAHYIO OECITUIOTHYIO
pa3Benky.

Y Yenomess yxKe O6BUI IIPOEKT 6eCITHIOTHBIX
«AJIMa30B», KOTOpble ITOOJHHMAJIHCh Ha OPOUTY
OBaSKAOBL - B 1987-M U B 1991-M IIpU reHepabHOM
KOHCTDPYKTOpe IpennpusTus FepbepTe AeKcaH-
IpoBude EGpeMoBe. HaunHeHHBIe allllapaTypoH,
OHU IIPEKPACHO OTPaboTalu BOEHHHBIE U HEKOTO-
pble Hay4YHBIE IIPOrpaMMbI. Ho ysKe 6BUIO SICHO,
uyTo 6ynylnee 3a MaJorabapUTHBIMU CIIyTHHKA-
MMU-pa3BegUUKaMU. Torga oTpsih 4YeloMeeBCKUX
KOCMOHABTOB ellle CYIIeCTBOBaJI, HO PSAABL ero 3a-
MeTHO IIopeJelu.

- Sl y1iesn 13 rpyIsl, 4eCTHO FOBOPS, IIOTOMY YTO
Hagesxkay morepsii. TeMa 3aKpbIBasach, — B3[blXa-
eT JleoHapn CMUPUYEBCKUM. 3aHSICS KAaHOUOAT-
CKOM iviccepTalMe, 3alUTHIICS B 1983 roay, cTan
HadyaJIbHUKOM OT/eJIa I10 HOBOM TeMaTUKe.
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KocmoHaBm-ucneimamens [. A. KOoKoB (Bmopoli cieBa) Ha
napawtomHoli no020moBKe

- VY Tex, KTO OCTaBaJICsI, BCSI HaLesKAa ObIIa TOIBKO
Ha TKC - uX BBHIBOJUTH Ha OPOUTY elle TVIaHHUPO-
BaJI¥ U, KCTaTH, BBIBEJIH. BOT MBI U IIPOAOJIKAIN
TPEeHUDPOBKHU, - BCIIOMUHAaeT JMUTpUN HOIOKOB. -
Banmepuii PoMaHOB IIO IIpOrpaMMe IIOATOTOBKU
K ronety 10 cyTok npocupen B TKC, g - B BO3Bpa-
L1aeMOM aIlrapare.

noa Be3JINKUM WNOPOM

«KOCMOC»
TpPaHCIIOPTHHIM KOopabnb cHabxkeHUs B.H. Ye-
JIOMesi - CaMBIM OOJIBIION OJHODA30BHIM IIH-

JIOTUPyeMBIF KOpabib 3a BCIO HCTOPDHIO KOC-
MOHaBTHUKH. C TIIpUBBIYHBIM «COIO30M» [asKke
He CPaBHHUTbD - I10 Pa3MepaM OH HEHAMHOIO MeHb-
e OpOUTAIBPHOM CTaHLMU. Kpome Toro, y TKC
6110 [1BA I1yJIbTA YIIPABJIEHMs: OOMH B BO3Bpalllae-
MOM aIriapare AJisl BEIBeJeHHS 1 I10Caf K1, BTOPOM
B QYHKIIMOHAJIBHO-TPY30BOM 6JI0Ke JIISI CTBIKOBKH.
Taxk ke, Kak ¥ Ha «Coro3en, 6bLIA ITPELYCMOTPEeHA
CHCTeMa CIIaceHHs SKUIIaKa B CJlydae HeygadyHo-
ro ctapTa. OJHAKO B OTJIMYHeE OT CIIyCKaeMOTo all-
napara «Cor3a», Bo3BpamiaemMsli ammapat TKC -
OIISITH 3Ke BIIepPBBIe B MUDe - OBIJI MHOTOPa30BBEIM.
TKC TpMKABL 3allyCKaJIM B KocMoc Ha «IIpoTo-
Hax», BCIKUM pa3 MUpPys 1o 6e31NKUM Ha3Ba-
HHueM «KocMoc».

B urone 1977-ro B3neTen «KocMoc-929», 3amauveit
KOTOPOro ObLIO OTPab0TaTh ABTOHOMHBIM IIOJIET
U IIOCQAUTH BO3BpaAlllaeMBIM ammapar. B amperne
1981-r0 K OPOUTAIIBHOM CTAaHUUU «CaIIOT-6» IIPU-
yanui «Kocmoc-1267» . M13-3a TMTaHTCKUX Pa3MepOoB
KOpabnss uMeHHO «CanlioT-6», a BOBCe He «MUp»,
MOXKHO CYMTATh IIePBOM B HCTODHUH MOIYIBHOM
CcTaHLMeNr. K ToMy >ke COBMECTHBIN IIOJIeT CTO/b
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KPYIIHOTO U TSKEJIOr0 TaHAeMa M ObUI IIPOrpam-
MOM MCIIBITAaHUH - IIepedTH B TKC 3KHUIIaK CTaH-
LMK He MOT M3-3a TOr'0, YTO Pa3Hble CTHIKOBOYHEIE
Y3/IBl He I1I03BOJISIIM OTKPBITH JIIOKU. ITOJIHOLIEH-
HbIH ntosneT TKC cocToszics B mapTe 1983-ro, Korga
OH CTapTOBaJI I10[ UMeHeM «KocmMoc-1443x»,

- 3T0 6BUIA MIOJNHOLIEHHAS CTBIKOBKA CO CTAHLIU-
en «CanmiT-7». PaboTaBIllire Ha HEH AJIEKCAHIPOB
U JISIXOB BBICOKO OLIEHMJIM HAIll KOPa6Jib, - TOBOPUT
JleoHapn CMUPUUYEBCKUM, - OH JIeTKO Pa3rpy>Kal-
Cs, I'Py3 IIepeMellaJICs I10 pebcaM. IToABes K IIOKY
CTBIKOBOYHOIO Yy3J71a, OTLIEIIMJI U IIepe6poCHI -
BCEero U AeyoB. Kpome TOro, Mul BIIeEpBble CMOIIH
He TOJIBKO JJOCTaBUTh, HO ¥ BEPHYTH Ha 3eMJIIO Cpa-
3y 0K0J10 300 KMJIOTPaMMOB I'py3a.

IMunotupyeMsbIx nonetoB TKC He 65110, [OBOPHU-
JIX, 4YTO CTApT 3aIlIPeTHUJIU CBepXY M3-3a rellTHUIa,
HO Ha CaMOM Jejie 1o6po He AaBas caM YeroMert,
OH CYHUTaN, YTO IIPOTPaMMa HCIIBITAHUH BO3BDPa-
[[aeMOro aIraparta emfe He oTpaboTaHa «J0 3BO-
Ha», U OTKAa3bIBAJICSI PUCKOBATH JIIOAbBMU. Ho ue-
pes ron KOHCTPYKTOpPA He CTajJIo. A IIOTOM BADPYT
BBISICHHUJIOCH, YTO €ro MOIIHOMY, KoMbopTabenb-
HOMY U [I0 CHX II0P COBpEMEeHHOMY KOpabiIio IIpo-
CTO... HeUero BO3UTh.

- CTOMUT JIX TaKOM TSDKEJIBIN U OOPOTOM KOopabib
C TaKUM JOPOTMM HOCHUTEeJIeM HCIIOIb30BaTh LJII
CHabXkeHUs CTaHUUM Tuna «CaroT», «MUD»
U TOM ke MKC? - roBoput Bragumup A6pamo-
BUY IlonsiueHKo. - Ha MO¥ faske B3rjsf, 3TO 6y-
OeT HeBepHO. 3arpysuTh-TO ero IIOh 3aBS3KY,
4TOOBl OIIPAaBAATH CTApPT, IIPOCTO HedeM, LasKe
MKC He TpebyeTcs CTONBKO IPy3a Cpa3y. DTO TOJIb-
KO «AnMa3sy» JJIsi BOEHHBIX LieJIell HY>KHO OBLIO
MHOIO I'PY30B, OAHMX TOJIBKO KAaIICyJ CIIeLIMH-
dopmanuu TKC IIPpUBO3UJI Cpa3y BOCEMDb IITYK.
TKC - YHCTO BOEHHBIN KOpPabJib OIS BOEHHOM 3Ke




TKC c Bo3BpauwaeMbiM annapamom
u cucmemoli aBaputliHo2o cnaceHus pacnosionceHue goomoannapama «Aeam 1», 3aHUMaBLWe20
60s1bLYI0 Yacmb 06beMa paboye2o omceka. PA0oM ¢ Makemom
gomoannapama BUOHO BOCEMb Kancys cneyuHgopmayuu
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cTaHUUU, Ecty 6Bl MBI BeJIM MHTEHCHUBHYIO pas-
BeKY, eIy 6Bl 3TO OIIPABAAJIOChH, TAKHe KOPabiu
TpeboBaioCh 6BbI 3aIlyCKATh, MOXKET, Jaske dalle,
4yeM pa3 B IIOJTOfaA.

K Hawany 1980-x 6BLIO IIOCTPOEHO HECKOJIBKO
KOpITycoB Ans 6ynymux Kopabneri TKC, ceromHs
He OCTaJIOCh HU ofHOro. K c4acThio, IIOTOMY YTO
BCe OHU ITOILIIHU B [IeJI0 - TAKOM YAAYHOM 0Ka3anach
KOHCTPYKLKSI. OAWH IIpPeBPATHJICS B HAy4YHBIN
Mozmynb «KBaHT» s OPOUTANIBHOIO KOMILIEKCA
«MUp», IPYroy MPUTOLUICS IPU CO3MAaHUU IIPO-
TOTHIIA BOEHHOM JIa3eDHOM CTAaHUIUU «CKUD».
Ellle OlH [0 CUX IIOP B KOCMOCe, M3 Hero clieaH
MOJZYJIb «3apsi», CAMBIH IIePBHIH 6JI0K, C KOTOPOTO
Ha opbuTe HAYaJI0OCh CTPOUTENILCTBO MeskayHa-
DPOLHOM KOCMUYeCKOM CTaHIIMHU, Tak Kopabnb, Ko-
TOPBIH 6bI0 HEBBITOAHO K MKC 3amycKaTh, CTal
ee pPOAOHAYAIBHUKOM,

NOCNEAHASA TANHA YEJIOMESA

[7aBHOM 3aCiIyrod Bmagumupa HUKoIaeBHYA
YenmoMes ObLI CUCTEMHBIM IIOAXOL. Y Hero 6nlj10
He TaK MHOIO OTZLeJNbHBIX [IPOEKTOB, OH OXBAaTHhI-
BaJ BCe U cpa3dy. Co3maBas rIo06asbHBIE CUCTE-
MBbI. Er0 pakeTHO-SIAEepHBIN IIUT IIO-IIPEKHEMY
Ha gexxypcTBe. [la, ero paketsl YP-100 H YTTX 110-
CTeIeHHO 3aMeHSOT Ha Apyrue. Ho Befp Yenmomen
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CO3[aJI CAMY CTPYKTYPY 3TOTO IINUTA; OT HA3eMHOMH,
KOTOpasi BKIIOYajsa B cebsi He TOJBKO IIAXTHBIE
CTapThl, HO U CHUCTeMY IIO3UIIMOHHBIX DAlIOHOB,
KOMAaHJIHBIX IYHKTOB, 0 OPOUTANIBHOM, KOTOpas
OIIEPATUBHO OTC/IEKMBANIA 06CTAHOBKY M MOTLJIA
cebs 3amUTUTh. TeXHUUECKHe PelleHUs] MOTIU
yCTapeThb, HO CUCTEeMA - 3TO HALOJITO.

IIpu 3TOM B ITOC/IegHUe FoAbl BlaguMupy HuKo-
smaeBUYy 661710 BecbMa HeKOMGOPTHO pPaboTaTh -
y Hero CJIOKUJIUCH CIOKHBIe OTHOIUEHHUS C MH-
HUCTPOM O06OpPOHBI YCTHUHOBBIM, OT KOTOPOTLO
3aBHCEJIO IPUHSTHE BCeX Ba>KHBIX PEIIeHUH.

O Bnagumupe YesoMee TOBOPUJIN, UTO B CBOUX
IIPDOEeKTaX OH OIlepeskayl BpeMsi. A OH OB BCero
JIMIIb OYeHb IIOC/IefloBaTe/lleH U JIorhu4deH. Ecnu
>Keje3Hasl JIoTMKa TpeboBajia HEBO3MOXHOTO,
3HA4MT, 5TO HEBO3MOXKHOE TaKOBBIM He SIBJISIET-
Cs - UHAYe 3TO HeJIOTUYHO. JIoTu4HO byneT, OT-
6POCHB 3MOLIMHY, IOAYMATh U CO3ATh.

O mocnegHeMm 3aMbicie Braagumupa Hurkomnae-
BMYa MBI He y3HaeM HUKOrga. A oH 6wul. U Ha-
BepHSKA OYeHb KPACHUBBIM, CTPOMHBIN, /IS BCeX
HeOKUJAHHBIM, a Ha CaMOM JeJjie JIOTUYHBIH,
KakK ¥ BCe IIpefplayiire. 8 gexabps 1984 roma oH
I103BOHMJI U3 60NBHUILIBL SKeHe U BO3OY>KAeHHO 3a-
TOBOPHUII: «Sl TaKOe IIpUAYyMaJl, TaKoe IIpUAyMal!
s Bce moHs!. .» IIoTOM - TUIIHHA. Tpy6Ka yIana.
STo 6BUIU ITOCIeJHUE CJI0BA TeHepalbHOrO,



