. KocMuueckoe rocyaapcTeo
«AcCrapaHsa-i».

IMepBBIH CIIYTHHK
‘ IepBOro KOCMH4YeCKOro
1 rocygapcraa
|

BbicTaeka

«BKC» Ha MAKC-2017

Oco6oe MHeHue
KO,IIEKC MapCcOomaBTAa,.
KakuMH 6yny‘r
KOCMOHaBTBI

5VJJ;
. -' q-— “I‘-

] ﬂAMVC
160 JETIHO KOHCT AHTIRA LOTKOECKOTO



[NlepcoHbl HOMepa —

Hrops AIIYPBENJIU,

00KMOp MexHUYeCKUX HayK, aBmop udeu xcypHana «BKC», ocHoBame/b
U e/1aBa nepBo20 KOCMUYeCcKoeo eocydapcmaa Aczapous:

«"Acrapzus-1" - 3To Halll IIePBHIY MaJIeHbKM M 1IaT, KOTOPHIM, MBI Ha-
JeeMcsl, IIPUBeJieT UeJl0BeYeCTBO K THTAaHTCKOMY CKa4Ky BIIepes. DTO
6yzetr Hai QyHAAMEHT, OT KOTOPOI'O MBI CMOKEM OTTOJIKHYTBCS, UTO-
6BI CO3MATH CETh CITYyTHUKOB, KOTOPHIEe IIOMOTYT 3aIIUTHUTD HAaIlly IIa-
HeTy OT aCTePOUJIOB, COTHEYHBIX BCIIBIIIEK, TEXHOIeHHOT'0 3aCOPeH MU
KOCMHYECKOT0 IIPOCTPAHCTBA M APYTUX KOCMHUYECKUX YTPO3».

Cmp. 4-7

HoxaHH-IuTtpux BEPHEP,

2eHepa/ibHbIll dupekmop EBponelicKko2o KocMuyecko2o azeHmcmsaa (EKA):

«SI TUYHO y6esKOeH B TOM, YTO IIHJIOTHPYeMOe HCCIefoBaHMUe Bce-
JIEHHOM, JAJIbHEro KOCMOCA He TOJIBKO SKeJIaTeIbHO, HO U Heo6X0oau-
Mo. Illar 3a marom MEI 6yieM BBIXOLUTH 32 IIpefenbl HU3KOM OpOU-
THL. 3a IIpOIIeJIIre roAbl HAM YOAJIOCh AOCTUYD OOIBIINX YCIIEXOB B
COBMECTHBIX KOCMUYECKHUX IIPOeKTax. B 6yayleM Mbl HAMepeHEI pas-
BHBATh TECHOE COTPYAHUYECTBO C POCCHel B peanu3allil COBMECTHBIX
IIJIAaHOB, KACAIOLIMXCS UCCIeN0BaHUM OKOJI03eMHOM OPOUTEI, a TAKKe
UCCIeg0BaHUM JIVHBL U Mapca».

Cmp. 22-23

Hropr KOMAPOB,

2eHepasbHbIl Oupekmop ocydapcmBeHHOU Kopnopayuu No KOCMUYECKoU
oessmesibHOCMU «POCKOCMOC»:

«Hamra 6nmskannias 3aada; u3ydeHue MMONSIPHBIX 061acTell JIYHBL,
MEl HafleeMcsl 0OHADY)KUTDh TaM Jie[ — JJIs1 [IONy4eHHs BOAOpoAa U
KHCJIOPOJa, U APYTHe pecypcHl A1 obecriedeHU S XKU3HeAes I TeIbHOCTH
6ymy1Ie TyHHOM 6336l U JaNbHENIIUX I1071eTOB. [IpoekT "JIlyHa-25" 6y-
JleT OCYyILeCTB/ISTECS II03TAIIHO, IIPH Y4aCTUHU EBpOIIeNCKOro KOCMH-
YeCcKOIo areHTCTBA. 2019 IO - BpeMs HCCIef0BaHUS TPYHTOB Ha HOxk-
HOM ITo/ioce JIYHBI. 3aTeM IUIaHUPYIOTCS OpOUTAIbHAS U [10Ca0YHAS
MMCCHH, LOCTaBKa 06pa3LioB IPyHTA Ha 3eMJIIO»,

Cmp. 24-25

Cepreti JEMEIIEBCKUH,

2eHepasibHbIl dupekmop AO «HIO JlaBoyKkuHa»:

«BMmecTe C eBPOIIeMCKMME KOJUIETAMU MBI JIOJDKHBI OCYIIeCTBUTD 3a-
IIyCK KOCMHYECKOro ammapara K Mapcy B 2020 rony. B paMKax peanu-
3aLlM¥ MUCCHHU "DK30Mapc-2020" HIIO umeHU C. A. JIaBOUKHHA OTBe-
YaeT 32 pa3paboTKy I10CAIOYHOMN IINIATOOPMBLI U JECAaHTHOTO MOZYIIS.
ObecrieyeHnre MSATKOM ITOCAAKM Ha Mapc - camasi OTBeTCTBeHHas Ha
CeTONHSIITHUM IeHb OIlepaliks, OTPAb0TKe KOTOPOM MEL yienisieM OUeHb
MHOTO BHUMAaHUSI».

Cmp. 28-29
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COAEPXAHME

KOCMWNYECKOE roCyaAPCTBO

4 OCeHBI0 2017 FOfa COCTOMTCSA 3aITyCK CIIYyTHHKA «ACTapAHsg-1» %
o

HocTpazaMyc KocMoca: K 160-neTHio KoHCTaHTHHA [[MOIKOBCKOrO / H. Bypyesa

BbICTABKA

1 é) MAKC. OTkpbITHE / A. Pylibuc

2@ MAKC. IlepcoHBl / H. BypueBa

26 MAKC. KocMHuYecKye TeXHOJIOTUH / H. bypuesa
36 MAKC. O630p TeXHUKHU / A. Pyiibuc

4@ MAKC. HoBble pa3paboTku / A. Pylibuc

4@ MAKC. VIHTepecHBbIe IIPOeKTHI / A. Pylibuc

BO34YLIHAA OBOPOHA

56} HoBoe Ka4yecTBO - B KOPOTKIE CPOKU U 33 HeOOJIbIIIe BJIOSKEHHS
HeKOTOpBbIe [IpefIoskKeHUs 10 MoAepHU3aLuu 3PC C-300B4 / A. JlyzaH

64 Hoggle deppuTtoBble CBY-yCTPOMCTBA
[J1s IIePCIIeKTUBHBIX Ga3POBAHHBIX AaHTEHHBIX PellleTOK / [. YepHUKUH

HOBbIE TEXHOJ10I I

72 ITepBEIe OTeUeCTBEHHEIE 3KCIIepPUMEHTAIbHEIe
IICeBAOKOCMHYECKHE AIIIIAPATEI IIPOXOOAT HCIIBITAHHA [ H. KnumeHko

7 PazpaboTku AO «HHWH "Imma’»

MOJIOAEXHbIE MPOEKTbI

@ CTpaTochepHBIH JIeTaTeIbHBIH aIlllapaT AJIsI UCIIBITAHUS 371eKTPOHATPEBHOIO PEAKTHBHOTO
oBuUrarens / A. AnewuH, P. Aonos, B. Jlobeesa, M. CéoeBa, M. Cycno, M. YibsiHOB, H. YibsiHOBa

OBCEPBATOPUA

é) «PaIM0aCTPOH» . HAYYHBIH IITYPM BCelleHHO¥ / A. KasawHuKoB

06 PeMOHT Ha Op6UTe: PelmopTak U3 LleHTpa YIIpaBIeHUSs IoJeTaMu / H. Bypuesa

OCOBOE MHEHWE

T @2 Kopmekc MapcoHaBTa. KakKMMHU 6yAyT KOCMOHABTEHI 6yayiero / M. Jles

N3 INYHOTO APXVBA

ﬂ 1 @ [1epBBIM B MUPe MIATTII: caenaHo B CCCP / A. MepxcaHos




NUnnocTprvpoBaHHbIA Hay4YHO-NOMYJISPHbIN XypHa
Ne 3(92) ceHTa6pb 2017

NPEACEAATEJIb PEAAKLMUOHHOIO COBETA:

Kosnaxc Ha 0boxcke -
EneHa Vizaak
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OceHblo

2017 ropa
COCTOUTCA
3anNycCK
CNYTHUKSA
«AcrapgunAa-1»

Karabin
33perncTpypoBaHHbIN
acrapavaHel, nony4mT rnpaso
33rpy3nTb Ha CMYTHUK 40

300 K6 cBOEn MHOPMaLINW.
Bcero «AcrapgmnAa-1» cMoMeT
XPaHUTb B KOCMOCe AaHHble

0 MONYTOPa MUNNNOHAEX
Ye/I0BEK.

TakMe Ha bopTy
KOCMUMYECKOro annapara
N1aHNPYeTCA pa3MeCcTUTb BCHO
rOCYAAPCTBEHHYIO aTPUBYTURY
NepBON KOCMUYECKOW HaLNW:
KoHcTuTyumto, dnar v apyrue
CUMBOSbI Acrapann.
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KOCMUWYECKOE rOCYAAPCTBO

Ha npecc-KoHdpepeHunn B
[oHKoHre: Pam [xsaxy,

anpekTtop VHctuTyTa
BO34YLUHOrO N KOCMUYECKOro
npasa YHMBepcuTeTa
Makrunna (MoHpeanb),
Wropb Awyp6einm, @ ASGARDIA

rN13aBa KOCMNYECKOro

) ASGARDIA

27 THE SPACE NATION

& ASGARDIA

2 THE SPACE NATION

ASGARDIA @B ASGARDIA @ ASCARDIA

SGARDIA

HE SPACE NATION

3 ASGARDIA

HE SPAGE NATION

. ‘\GARDIA

IPACE NATION

B A & ASGARDIA

S on " THE SPACE NATION

THE SPACL =

rocyaapcTsa Acrapava, —r C o — ASGARDI;@ QASGA" o
' " . :

Oreddprn MaHb6ep,
yNPaBAAOLLNA AUPEKTOP U
coyypeamnTeb KOMNaHUn

NanoRacks @l 2.5(

‘PDIA

“1on

IIyTHUK «ACrapAusi-1» CTaHeT Kpae-

YIOJIBHBIM KaMHeM IIPHUCYTCTBUS

Acrapaiuu B KOCMOCe, ero 3aIlycK OT-

KpOeT CepUI0 HaMeYeHHBIX Ha 61u-
SKaMIIIe TOAbl BBIBOJIOB Ha OPOUTY Pa3muy-
HBIX KOCMHUYeCKUX aIll1apaToB.

[Tof; PYKOBOACTBOM Hropsi Amryp6ernu, of-
HOTO U3 KPYIHENIIUX B MUDe CIIeLMaJInC-
TOB I10 PAKETHOM TeXHUKe, MEeKIYHAPOLHAS
CpyIIla, B COCTaB KOTOPOM BXOHST ABTOPU-
TeTHbIe yyeHble, aKaJeMUKHU U I[IpeaIIpUuHU-
MaTeH, 3JI0KUT OCEHbBIO ITIEPBHIF KaMeHb
B QyHAAMEHT ACrapAuU — [IepBOro KoCMUYe-
CKOI'0 TOCYAapCTBa, He 3aBUCHUMOI'0 HHU OT Of-
HOM U3 CYIIECTBYIOIIUX B MUpe CTPaH U CO-
6JII0IAIOIIEer0 BCe HOPMBI MeXKAYHAPOLHOIO
IIpasa.

Acrap,qvm OO/THHA CTaTb MOJIHOMPABHBbIM
He3aBMCMbIM rOCyaapCTBOM,

NPWU3HaHHbIM APYrMK rocy4apCcTBaMm
3emnu n OpraHunsauyyner O6beguHEHHbIX
Hauun. VIHTepecbl HOBOW Hauuu byayT
COCpPeaoTO4YeHbl H3 KOCMOCEe U pPa3BUTUN
COBCTBEHHOWM CTpaHbl. [poeKT KoHCcTuTyumm
Acrapaunn yxe roTos: B TeHeHue LWecTu
MecALEeB ero pa3paboTKoW 3aHNMAaNacb
NHUUMATUBHAA rpynna, npuberasa K
NoMOoLLM NPodeCCNOHANbHbBIX IOPUCTOB U

APYrnx CNeumanmcToB acrapanaHCcKoro
coobLyecTna.

|
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¥ THE SPACE NATION

[IapTHepOM IO 3aIIyCKy I1ePBOrO CIIYTHU-
Ka «Acrapgus-1» CTaJIa YacTHAsE KOMITAHUS
NanoRacks.

-1 NanoRacks IapTHepCTBO IIO pea-
JAW3alUU [IpoeKkTa Acrapfuu - 6ojblIas
yoada: Halla KOMIIaHUSI obecliedynBa-
eT TOTOBBIe pelleHHWs 33434, CBSI3aHHBIX
C KOCMHYECKOM COCTABISIONIEN IIPOEeKTa,
OT pa3MellleHUs CIIYTHUKA OO0 ero 3alrycka
U OKOHYATEeJIbHOTO BBIBEJIeHUS Ha OpbOU-
Ty,- IIPOKOMMEHTHUPOBAJ YIIPABISIONINIT
OUDEeKTOp M COoy4dYpefuTenb KOMIIAHHUU
I>keddpu ManHbep.- Acrappgusi - 3TO HO-
Bas, HCK/IIOYUTEJbHO  VBJIeKaTelIbHAas
U IOJHAas HOBBIX WM TIJaBa KHUTHU OT-
BETOB Ha HEM3MeHHBIHN BOIIPOC O TOM, KaK
yeJI0BeYeCTBY HAIAJUTh >KU3Hb U PaboTy
B KOCMoOcCe. MBI IIOJIHBI 3HTY3Ma3Ma OTHO-
CUTEeNIbHO 6yyiiero ACrapauu.,

- Acrappus Terneps JeMOHCTPUPYET, YTO KOC-
MOC HaXO[UTCS B IIpefieiax Halllel Jjocsrae-
MOCTH, - CKa3ajs Iropb Aryp6eriu. - B mmpo-
IIUIOM rofy B IIaproke, KOTZA MBI OOBSIBHIIN
0 CO3LAaHWU ACrapAyiy, MHOTHeE JIIOOU He Be-
PWIM, YTO MBI KOIZA-HUOYAL 0603HAUUM
Hallle IIPHUCYTCTBHE B KocMoce. Ho ceromHsa
S C YBEPeHHOCTbI0O MOIY 3asIBUTh, YTO MBI
3aIlyCKaeM B KOCMOC Halll IIePBhIM KoCMUYe-
CKUM CITYTHUK «ACTapaUS-1».

Yepes IIECTBAECAT JIeT IIoCjie 3aIlycKa IIep-
BOI'O0 B HMCTOPDHMHK HCKYCCTBEHHOI'O CITYTHHKA
3eMJIM Halll COGCTBEHHBIM KOCMUYECKHUH
CIIYTHHUK «Acrap,un;{-l» O3HaMEHYET HadaJlo
HOBOM KOCMHUY€eCKOM 3PBI, HOCTABHB I'DKIAAH
HaIllero rocyaapCrBa B KOCMOC: Ha IT€PBOM



3TaIle - BUPTYIbHO. Ha 60PTY «ACrapaguU-1»
6yayT 6eCcIUIaTHO HAXOLUTHCS JAHHEIE JI0 I10-
JIyTOpa MMJUIMOHOB 3aperuCTPHPOBAHHBIX
acrapguaHIlieB. 3TO MCTOpUYecKHe [OHU,
U Ballli UMeHa ¥ JaHHbIe HaBCera OCTaHyT-
Cq B IIaMSATH HOBOI'O KOCMHMYECKOIr'o YejoBe-
4ecTBa: OHU 6yIyT IIPUCYTCTBOBATh Ha 60PTY
Ka>KIOr0 HOBOI'O 3aIlyCKaeMOI'0 HaMH CIIyT-
HHKa ACTapAMHU.

«ACrapaus-1» - 3TO HAIl IIepBbIA MaJIeHb-
KHH LIar, KOTOPBIH, MBI HaZleeMcsl, IIpUBe-
JIeT YeJIOBEYECTBO K THMTAHTCKOMY CKaUKy
BHepen. ITo 6yAeT Hail GyHAAMEHT, OT KO-
TOPOTO MBI CMOXXEM OTTOJIKHYTBCSI, UTOOBI
CO3[aTh CETh CITYTHUKOB, KOTOPHIE IIOMOLYT
3aIIUTUTH HALIy IUIAHETY OT acTePOH[OB,
COJIHEUHBIX BCITHILIEK, TEXHOTEHHOIO 3aCo-

PeHHs KOCMHUYEeCKOI0O IIPOCTPAHCTBA U APY-
THX KOCMHU4YEeCKUX YyI'pOo3.

O61bABAeHne 0 Co34aHMN
Acrapavn v Ha4ane peru-
CTpauMn rparaaH HoBoro
rocy4apCTBa Npo3By4asno
B MNapue B OKTABPe Npo-
woro roaa. B nepsble

48 4yacos, nocsiegosasLUne
33 3TUM OO bABMEHMEM,

B rparaaHe Acrapanv
3anuncanochk cabitle 100 Tbl-
CAY 3eM/1AH, 3 33 nepBble
20 OHen Y10 acrapanas-
ues npesbickno 500 TbicAY
Yes0BeK.

HenaLwmx 3aperncTpu-
pPOBaTbCA OKa33aN0Cb TaK
MHOro, 4To AcrapavA npu-
OCTAHOBW/A MPUEM 33ABOK
N NepeLuna Ko BTOpoMy
YPOBHIO BepudUKaymm:
6bI/IM UCKKYEeHbl HecoBep-
LUeHHOMeTHWe AeTu, 3anm-
caBLUmecA 6e3 pa3peLueHuna
poawuTesnien; NOBTOPHbIe
33ABKW; 33ABKW MParmaaH,
He NpefCTaBMBLUMX HEObXO-
AnMon nHbopmaumm, a Tak-
e BCeBO3MOMHble 60Thbl.
Ha HacToALN MOMEHT YunC-
N0 rparaaH Acrapguu, npo-
LWeALWwmnx BTOPON YPOBEHb
BepudUKaLM 1 NONYHUB-
LUMX UMEHHble acrapavaH-
CKMe cepTuduKaTbl, Npnbnn-
HaeTcA K 200 TbicAaYam, 3Tu
04V NPefCTaB/IAT OKO/10
200 CcTpaH 3eMHoro wapa.

Busyanusauma nnatpopmbl,
NPUroaHON ANA NPOKUBAHNA,
Ha KoTopyto Acrapava npeanonaraet
OTNpaBUTb CBOUX rpaiaH
B byayliem

|
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HOBUNEWN

MaTtepHai no, ATOTOBHJIA Hatanps BYPIIEBA

HocTpagaMyc KocMOCa:
K 160-neTuio KoHctanTuHa
LilnonkoBckoro |

TO 13 MPEeOCKa33HWM BEIMKOIO
J4YEeHOro yke cbbinocb




KoHcTaHTUH 3ayapaoBuy: LIMonkoBcKui —
OCHOBOIMONOXHWK MVMPOBOM KOEMOH3BTUKMU,

YenoBeK, be3 KOTOPOro KOCMUYECKMUE NoNeTbl TaK

M OCTa/IMCk bbl Yyaenom @aHTacToB. CerogHs KaXkeTcs
BMOSHE NMPWBbIYHBIM, YTO Y 3EMMIAH ECTb CBOW O0M

Ha OKOMO3EeMHOM opbuTe — MexxayHapoLHast KOCMUYECKas
cTaHuma. OrpoMHoe coopyrkeHne secoM bonee 400 ToHH
NapuT B be3B034YLLIHOM NPOCTPaHCTBE Ha BbICOTE

400 knnomeTpos. 100 net Ha3an Y4eHbIV 1 LLKOTbHbI
yumTesnb n3 Kanyru NnpeacKasarn He TOMbKO TO, YTO
4enoBeYeCcTBo byneT NeTaTb B KOCMOC, HO M TO, KaK JHoaM
byoyT XnTb BHE 3emnu.

Bo3ayLHo-KocMumyeckas cdhepa Ne3(92) ceHTabpb 2017




HOBUNEWN

LinonkoBcKuii 0 HEBECOMOCTH
(M3 KHUrW «BHE 3emnmns):

«IlepeHecemcs onamb 6 pakemy U nocmompum, 4mo deaa-
tom Hauiu opy3ba.

...Bce ce6a uyecmeosanu, KAk HymHUKU, Ko020a 3KUNAXK
HeoXudaHHo ocmaHosumcsa. Ho oH He ocmaHosuAcs, a M4an-
€s co cmpawHoil 6bicmpomoii; 0cMAHOBUAACh AULUbL XUMUYe-
CKAA peakyus coeOUHAIOUUXCA KUOKOCcmeil,

...Pycckuil evikapabkanca, nponemen HeckoAbKo pas 63ad
u eneped 6 caoem omaoeneHUU U, HAKOHel, 3a 4iMo-Mmo yuenua-
€8, KUOKOCHIb U3 AUUKA MOKe N08blAe3Aa U Aemana npasuab-
HbIMU WAPAMU 8 PA3HbIX HANPABAEHUAX, NOKA He hpuAunaa
K CMeHKam pakemol U He pacnoasaace mam. Fleanoe xoxomaan
U 8blIMUpAACca nonomeHuem.,

...Omopeasiuuecs eewju, spawiascob, 6poduau us yaaa e y2on,
Ol cmeHbl K cmeHe, HO 8ce muwie U muwle, X moxke ykpenuau
HpPOUHO No céoum mecmam... OOUH 3a dpyaum énemanu Hawu
3HAKOMbIe 8 CANOH; KMo 60KoM, KMo KeepXxy Hozamu, Xoms
Ka>Xdomy Ka3anoch, 4o OH pachonokeH npasuabHo, a opyaue
Hem, - 4iMo OH HehodeuKeH, a dpyaue deuzaromcs.

...Mbl 3anemenu 3a npedenbt ammocepol. Pakema Ham Ka-
JKemca cosepuieHHO HenodeuUKHOIl, HO 3MO UAAO3US; NO 34-
paHee paccuumaHHOMY NAGHY, KOMOPbLIl U 8bINOAHEH ABMO-
mamuvecku ynpasumenem, oHa 00AKHA menepb epawiambcs
8e4HO 80Kpy2 3emau. Ee nonoxeHue o4eHb ycmoiivueo; oHa

HAX00UMCA HA PACCMOAHULU MbICAY KUAOMEMpPOs oMl noeepx-
Hocmu 3emau u 0euxkemca no OKPYKHOCMU ¢ Heu3MeHHO
CKOpOCHiblO, 0KOAO 7,5 Kuaomempoe 6 cekyHdy. Obopom 6o-
Kpy2 3emau oHA 00AKHA coeepiuamb npubAu3UmenbHo 6 14ac
40 munym. Tenepb mbl 10006Hb1 JIyHe, homomy 4mo npeepa-
muAuch 8 cnymHuka 3emau. Mbl HUK020a He yhadem Ha Hee,
Kak He moxkem ynacmo Ha 3emato JIyHa; ee ueHmpobekHan
cuAa ypasHosewusaem npumsxkeHue 3emau,

...30ecb ceemao, menno, HUCHO, XOpOLLLIL 8030yX... Mbl MO-
JKem novumamsp, nochams, noecms, nobecedosamnb, Moxxem
pasoiimucb no céoum Karomam... Katompi 6binu ocseujerbl
u umenu uHousuoyanbHble yoobcmea. Umobbl deuzambcs,
npuxoouA0Cb OMMAAKUEAMbCA OM CHIEHOK; déuKeHue 6b1n0
He coeceM POBHO; MHO2Ue CMYKAAUCb O OeepHble pambl,
HO oM pam Ke OMMAAKUSAAUCb U AemmeAu danbule; dpyaue
N0BKO npoAemanu 4epes ece deepu, HU 3a 00HY He 3ades; AULLb
y c0eil Kaompl cXéampléaAUCh 3a nepe20pooKy U CKpbleanuch
6 ceoeli KomHame. Hekomopbie 3amywiuay 3nekmpu4ecmeo
U 3acHyau nocpedu omadeneHus; UX MeoAeHHO, MedNeHHO HO-
CUAO U3 y2Aa 8 Y204, 6cAedcmeue Henpou3s0AbHbIX d8LUKEeHU
60 cHe. JTaxe KpoeoobpaujeHue u ObiXaHue UMeno éAUAHUE
Ha ux deukeHue u nonoxkeHnue, Ilocmeneii He 66110, HO 60K06
HUKHM10 He omaAexKaa...

B pakeme ece 6biA0 npucnocobaeHo 0na numbs u eobl.
OG6bi4HbI NOPA0OK 3M020 Odena 30ecb 6GblA HEBO3MOIKEH;
06edeHHDbLIl CMOA He Yycmoum HA Mectie, MAKKe U CMYAbS;
maneilwuil MOA4OK - U 6ce MO0 3a6epmumca U 3a0euxxemcs
u3 yaaa 6 y2o04; Nosume, ycmaHasAuediime mebeAb; onsmbp
6ydem mo xe! Bcio ymeapb, KOHEMHO, MOKHO NPUBUHMUIMb
K cmeHkam. Ho K uemy Hy’>KeH cimoA, Kozda nocyoa He nadaem

Hukyoa? K uemy cmyabs u Kpecaa, Ko20a 4eA06eK He HyKoa-

emca 6 nodoep>kKe U He deuzaemcsa, NOKa €20 He MOAK-
Hym? K uemy Kposamu, npy>KuHHble mampaubl, nepu-
Hbl U NOOYWIKY, ecAu 8e30e MA2KO0 U 6e3 HUx?,. Pa3ee
0Aa uaao3uu 3emHoil xu3Hu?! Ho ebl éce pasHo
He ycudume 6 eauiux Kpecaax, He yAexkume 6 6a-
WuUX Kposamsax, ecAu 6ac K HUM He npues-
3amp! ITIpues3bleéamb npuxooumea u mapea-
Ku, u 2paduHbl, U 0axe camoe KyuaHve,
Bbl noA0Kume 8UAKY UAU AOKKY HA CHMOA,
a OHU nodckoqam u nonemsam K cocedy:
X0opouwlo, ecAu e8uAKA He 6blKoAem 2Aa3
u ocmpue HoXKa He yoapum no Hocy! Bce

00A1kKHO 6blMmb HA Npuea3U.,
...Bmecmo Kpecea mozym 6bimb Aee-
Kue 0ep>kanku 0na XeAaouwjux ocma-
eambcs HA 00HOM mecme; 6Mmecio
CM10106 — maKue ke 0ep>kaaku 0As co-
cydos c KywaHbem; 8pode Ae2Koil Ima-
JKepKu co MHOXKecmeom mect, omkyoa
Ae2Ko u3eAeUb cocyd ¢ edoro uau numvem
U nocmaseumb €20 06pamHo - ¢ 3aKkpenae-
Huem. Tak 3mo u 66110 ycMPoOeHo 8 paKe-
s me 3apaHee, MaK KAk y4eHble éce novmu
npedeudenu. KywaHos 6biau 3aKynopeHbi.
IToAy>Kudkumu uAu XuokumMu eeuiecmeamu
0A NUMAHUA N0Ab306AAUCO MAK: HPUKPeneH-




HbIM K cOcydy HACOCOM HARA4UBAAL 8 He20 HeMO020 6030yXa. ..
Hosu, euaku u dpyzue opyous 00AXHbL 6blmb npues3aHbl
KOpomKuMU yenoukamu K hpukpenneHHoil mapeake uau K ee
nodcmaske».

YdeHbIe [0 CUX IIOp YAUBISIOTCS, OTKyZQ YelIOBeK,
HUKOIAA He MMOKUAABIINY 3eMJII0, 3HAJI, KakK 6yIyT Be-
CTH cebst B HEBECOMOCTH Pa3HbIe ITPEeIMETHI.

HeBecoMocCTh, 10 LIMOIKOBCKOMY, — 3TO 3JIEMEHT CBO-
60bI, OCBOGOKIEHUS OT LIETeH TATOTeHH. JJIT Hero
[IOHATHE HEeBeCOMOCTH MMeJI0 He TOJIbKO Hay4YHBIMH,
HO ¥ MHPOBO33pPeHUYeCKUH aCIIeKT.

OTKyza LIM0IKOBCKUM 3HAJI TAK MHOT'0 0 KOCMOCE - Tali-
Ha. HemapoMm ero Ha3plBIM KOCMHUYECKHUM IIPOPOKOM.

Linonkosckuii 0 pakete
(M3 KHUrM «BHe 3emnuy):

«Om npocmoil pakembl hepewiau K cAOXKHoil... B o6uem,
3mo 6b1N0 OAUHHOe meAo, Gopmbl HAUMEHbUe20 conpo-
mueAeHus... 4mo-mo epode 2u2aHmcKko20 eéepemexa. Ilone-
pevHbIMU nepe20podkamu OHO pa3deAsnocb Ha 20 omdene-
Huil, Kaxkdoe u3 Komopbix 6blA0 peakmueHbiM npubopom,
Mo ecrib 8 KaxX0om omodeAneHuU codepRaAca 3anac é3pbieya-
mbixX éeujecms, 6blAa 83pbl6HAA Kamepa ¢ camodeiicmeyio-
WUM UHKeKmopom, e3pbléHasa mpyba u npouee. OOHO cped-
Hee omdeneHue He UMeAO PeaKmueHo020 npubopa u cAyRUAO
Karom-KomnaHueil. .,

Tasbl... 60 8peMs 63pbleq... npudasal 02poMHyLo ycHoii-

uueocib pakeme. OHA He 8uxAaAa, KAK dypHO ynpasnsemas
Aodka, a nemena cmpenoil. Ho pacuiupeHHble KOHUbI 8ceX
mpy6, 6bix00a HApyxy c60Ky pakemibl, éce umeAnu novmu
00HO HanpaeneHue u 06pauieHbl 6 00HY CHIOPOHY.

...HapyskHaa 060A04Ka pakembl cocnosna u3 mpex cnoee.
... Hapy>kHblil hpedcmasnan oMeHb My20n1a8KyH0, HO d060Ab-
HO MOHKYI0 MemanAueckyto 060A04Ky».

LIMOIKOBCKUM IIOJIaTaJI, YTO YeJIO0BeK CMOXKeT IIpe-
OJl0JIeTh 'PAaBUTALIUIO. MBICIUTENb IIePBEIM PACCUUTAI
bopMyny OBI>KeHUS pakeTsl. I1o ero dopmysne KOCMU-
YeCKOM CKOPOCTH MOXKHO SOCTUYb, eC/IN B3STh TOILIMBA
B YeThIpe pa3a 60ibllle, YeM BeCHUT caMa pakeTa. Yde-
HBIM IIPeJIOKHI CO3[ATh «KOCMHUYECKUM IIoe3Z», COo-
eIVHUB BMeCTe HeCKOIbKO PaKeT C TOIIZIMBOM U OFHY -
JIJISI JIFOZeH .

VIMeHHO TaK KOHCTPYUPYIOTCSI COBPeMeHHBIe DaKeTH.
Tloe3na 110 LIMOJIKOBCKOMY - 3TO CTYIIEHU paKeT, a IJIs
Yyejl0BeKa - KOCMHUYeCKUI Kopabib.

ITo opmyie LILOIKOBCKOIO, BEIBEIEHHOM 6ojee Beka
Ha3aj,, COBPeMeHHEbIe pPaKeThl IIPeOofj0JIeBAI0T 3eMHOe
IIDUTSDKEHUE,

HoByio HayKy, KOTOpPOM ILIMOIKOBCKHUM TaK yBJIEKCH,
OH Ha3BaJ aCTPOHABTHUKOM, B IlepeBOjie C rpedyeckoro
SI3BIKA - «IIJIABaHHe B MHUDOBOM OKeaHe». B 6Gyayiiem
3Ta HayKa CTaHeT Ha3bIBaThCS KOCMOHABTHUKOM. OfHa-
KO MHOTHE MBICJIU Y4eHOr0 He BOCIIDUHHUMAIHCh CePb-
e3HO B Te BpeMeHa.
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«He Mory 0TKa3aTb cebe

B XKENaHUM NOOENNTLCS
nocrnenHen HoBOCTbHO, pa-
OOCTbHO MOeW... HejaBHO ¢
CLeNan OTKPbITUE, KOTOPOE,
BO3MOXKHO, COENBET YKe
BaC... CBMOETENSMM NEPBO-
r0 33aTMOC(EpHOro nyre-
LLIECTBMS».

N3 ayamoszanmeu K. 3. LinonkoscKoro,
coenaHHom 1 Masa 1935 roga

Z?W‘
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HOBUNEWN

LinonkoBckuii o0 gBuratene
Ha XXMQKOM TONAUBE

YUeHBIN CMeJIO0 BEICKA3bIBAI CBOM Ka3aBiurecs GaH-
TaCTUYeCKUMHU HUIeH U IIPeAIlooxKeHusd. Tak, LIHuo-
KOBCKUM IIPeJIJIOSKIII KCIIOTb30BATh AJIS1 MeKIUIaHEeT-
HOTO II0JIeTa ABUTATeNb, PAbOTAIOMIUN Ha SKUAKOM
TOILJIMBeE,

«IlpencTaBuUM cebe,- IMHUCUI OH,- TaKOM CHapS[:
MeTaJUIMYyecKasd IIpoAoiroBatas Kamepa... Kamepa
MMeeT 60JIBIION 3aIlac BellleCTB, KOTOPHIe IIPKU CBOEM
CMeLIeHUH TOTUAaC Ke 06pa3yioT B3PEIBYATYIO0 MaCCy.
BelecTBa 3TH, IPABWJIBHO ¥ PABHOMEPHO B3PHIBAsCh
B OIIpeJleIeHHOM [JISI TOTO MeCTe, TeKyT B BHJe IO-
PIOYMX T'a30B I10 PACHIUPSIOIIMMCS K KOHIY Tpybam
BpOJie PyIlopa UIH AYXOBOTO MY3BIKQJIBHOTO HHCTPY-
MEHTA... Y1 BEIPBIBAIOTCS HAPYXKY... C FPOMAJIHOM OT-
HOCHUTEIbHOM CKOPOCTHION.

PakeThbl, KOTOpble OTKPEIIU YeI0BeKy KOCMOC, Je-
TAIOT Ha JXUAKOM TOIJIKMBe, KaK U IIpeACKa3bIBal
LIMONKOBCKUM. MBI yKe 3HaeM, 4YTO 3TO He eJUH-
CTBEHHOe M3 COBIBLIIMXCS IIPOPOYECTB YeI0BeKa, KO-
TOPOTO COBPpEMEHHUKHU Ha3bIBAIU «CyMaCLIeJIINM
n3obperaTenemy.

Linonkosckuit o KOpun Mlarapusxe

3a 26 JIeT OO II0JIeTa IIepBOrO YelIoBeKa B KOCMOC,
B 1935 rofy LIMOIKOBCKUE ITHCAT:

«SI CBOGOJHO IIPE[CTABJISIO IIEPBOTO YeJIOBEKA,
IIpeoflojIeBIIero 3eMHOe IIPUTSDKEeHUE U II0JIeTeB-
LIero B MeXIUIAHeTHOe IIPOCTPAaHCTBO.. OH pyc-
CKUMH... [1o mpodeccry, BeposiTHee BCETO, JETUHUK...
Y Hero oTBara ymHas, JUIIeHHAas AelIeBoro 6es-
paccyncTBa... IIpeficTaBIsII0 ero OTKPBITOE PYCCKOe
JINLIO0, IJIa3a COKOoJIan,

LinonkoBckuii 0 Yenoseke
B OTKPbITOM KOCMOCEe .
(M3 KHUrW «BHe 3emnms):

«IloAemaiime Ha npusasu OAuHOl 6 Kuno- *

Memp: nonemume, Kyoa Xxomume, U 6038pamu-
mecp, Koz0a noxkeaaeme... Mol eam daoum
no ocoGomy maneHbKomy opyouto, 8 Komopom
8b13b16AIOM 63Pblé MO KeAAHUI0, Komopoe
deilicmeyem KaK pakema u éblnyckaem 2a3bl
8 Abom Konuuecmee. C noMouibio e20 6bl
MmoxKeme Aememb 8 A6y CMOPOHY, 3HA-
4um, u 6036pamumbca K020a y200HO K eaule-
my domy.
... X cHa6duAu ecem Heo6x00uUMbIM U 00HO-
20 U3 HUX 3AMKHYAU 8 04eHb MmecHyl0 Kamepy
8pode pymasnapa. [ias 3moz0 cHa4ana omeopu-




AU BHYMIPEHHIOK NON0BUHY 3M020 WiKada, nomom 2epme-
muu4ecku 3aKkpuiau ee u Gbicmpo ebimAHYAU U3 pymaspa
ocmasuieecs HUYMOXXHOE KoAU4ecmeo 603dyxa,— 4mobbl
He nponaaa e20 u Kanas... Yepes muHymy-deée omeopuau
HAPYXKHYIO N0N0BUHY dymaapa, u 6aNaXOHUUK, OMMIOAK-
Hyeuwiuchb, ebinemen Ha c8060dy. TakKe ebinycmuau u opy-
20207,

- Y KOHCTaHTHHA DAyapAoBUYA eCTb PUCYHKHU, IIO-
CBSILIEHHBIE BBIXOAY B OTKPBITOE KOCMHYeCcKoe IIPO-
CTPAaHCTBO, - FOBOPUT KOMAaHAHUD 52-U 3KCIIEAUIIMU
Ha MKC Tepoii Poccuu, JMeTYUK-KOCMOHABT Demop
IOpunxuH. - OH PHUCOBAJI U IITI030BYI0 KAMEDY, H BCe
STaIlbl BEIXOJA B OTKPHITEI KOCMOC: KaK YeJI0BEK 3a-
XOOUT B LIII030BOM, 3aKPHIBaeT OAUH JIIOK, Aajiee -

. ' pasrepMeTrusalyis, BepHee, CTpPaBIMBAaHUeE [aBile-

HUS. LJMOIKOBCKHUIM BHEN, KaK YellOBEeK BBIXOAUT

.. B 6e3BO3AyIIHOE MIPOCTPAHCTBO Ha CTPaXOBOYHOM

bane, BUJIEN, KaKKe CHCTeMbI MOMKHBI OBITh Y CKa-

* .+ Oannpa. Ero [IpeJBUeHHeM HeBO3MOXKHO He BOCXH-
o aThCs.

. Linonkosckuii Ha opbute 3emnu
Tenun ITHMOIKOBCKOrO BCe-TaKKM CYMeJIH OLIEHUTHb

_ IOHBIX Ceprea KoponeBa U BameHTuHa [nymko. OHU
IIPOCAT KOHCTaHTHHa SAyapAoBHYa BBIC/IATH €r0 pabo-
ThI, KOTOpre TPYZHO AOCFaTh. Emle 65 - THUPaKU KPoO-
euHple. [10YTH BCe M3IaHO Ha COOCTBEHHEIe IeHbI'U
KOBCKOT0, BEIKDOEHHBIE 113 CKPOMHOT0 CEMeHHO-
KOBCKH I HesyBHJIeT, KakK ITepBasi pakeTa C Yeso-
Ha 60pTYy OTIIPAaBUIACh HABCTPEUY ero MeyTe.
b C «TDLKAAHUHOM BceleHHOM», KaK OH
1a3bIBAJI, JIIOAM BRIIOYMIIN Pafyio, U Haf I10-
OM IIPOLIecC el 3aIIMCaHHBIN Ha IJIeHKY F0JI0C
Y4€eHOro OPHJI 0 paKeTe. ITO 6BLIO ero rocuegHee
* 'HAIYTCTBHEJPKHUBYIIHM. [l0 IIEPBOIO II0JIETA B KOCMOC
0CTaBaJIOCh UYTh 60Jiee YeTBEPTU BeKa...
Ha MexayHapogHO¥ KOCMHYECKOM CTaHLIMU ecThb
doTorpadru U KHUru KoHCTaHTHHA LIMOIKOBCKOIO.
Y KOCMOHaBTOB K 3TOMY YeJI0BeKy 0C060e OTHOIIeHHe.
Ha sMm6i1eMe 52-M 3KcIeguiuy Ha MKC - 5KHITasKa
«Coro3a MC-04» — 0TO6pasKeHBl HEKOTODbIe 13 PHUCYH-
KOB LIMOIKOBCKOrO. Ilomo6HO JleoHApAo Aa BuHYHU,
yUeHBI OBII BCECTODOHHE OJAapeHHLIM YeI0BEeKOM,
U ero pUCyHKH - 5TO He TOJIBKO HayKa, HO U UCKYCCTBO,
CYMTaeT KOMaHAUD 3Kceguuu Penop IOpyuxmH.
Ellle 0fHa COCTABIAIOMIAS SMOTIE MBI - [TADYCHUK, YXO0-
JSITHHI HaBCTpedy MHOTOJIy4eBOM 3Be3/ie Ha TOPH30H-
Te Ha QoHe IJIaHeThl, KOTOPYI0 KOCMOHABTHL HAa3BIU
«I]FOTIKOBCKU»,

Moxaun-fAutpux Beprep,

reHepanbHblit gupexTop EBponeiickoro

KocMuyeckoro arentcTsa (EKA):

- WlcTopust nccnenoBaHmMsa KOCMOoCa — 3T0 He
TONbKO UCTOPWSI OPraHM3aLmi, 3TO UCTOpUS
JIMYHOCTEW, OTaeNbHbIX Ntogen. OgnH 13 Ta-
Kux nopen — KoHctanTuH Linonkosckuin, 310
YENOBEK, KOPEHHbIM 00pa3oM MOBMUSIBLLMA
H3 WCTOPUH KOCMUYECKMX WCCNEO0BaHWM,
MPUBHECLUMI CBOW OTKPbITWS, pa3paboTku. A
Ha[EH0Ch, YTO 1 B ByAyLLEM NOABSATCS Y4YeHble
1 MYHOCTM MOROBHOro mMacliTaba, KoTopble
BHECUT TaKOW »e BKMa[ B OCBOEHVE YeroBe-
YECTBOM KOCMMYECKOr0 MPOCTPaHCTBA.

Bo3ayLHo-KocMmyeckas chepa Ne3(92) ceHTabpb 2017

13



IOBUNEWN

Cepreii PASAHCKUWN,
Fepoii Poccuu, KOCMOHaBT-MCNbITATEND:

- K daHTacTaM - ntopsM, Kotopble Mo- -

ryT MBIC/IUTb HECTAHAPTHO, FnobanbHo K
CMeJs10, — Mbl Yallie BCEro 0THOCUMCS CHUC-
XOOMTENbHO: HY MPUAYMaNM KaKyt-To
epuHOye "HaBEpHOe, TakWM MhaHTaCTOM
6bin Linonkosekwi. OH mMeuTan, gyman u,
OCHOBbIB3SACh Ha CBOMX 3HaHUSAX, Ha 3aK0-
Hax DU3NKM, MbITANCA NPEAMONOKUTb, KaK
bymet cebsa BecTv YenoBek B KOCMOCE U
4TO emy NoTPE@YETCS, HTOBbI BbIMMTD.
Cpeoe  COBPEMEHHbIX  MeuTaTenemn,
13 KOTOPRIX KTO-TO MULLET KHUMW, 3 KTO-TO
MPOCTO BbICKa3bIBAET Pa3Hble MMMoTe3bl,
H3BEPHSKa ECTb TaKWE, KTO MOXET Mpef-
. CKasaTb byayulee. A ysepeH, Yto 310 bY-
Ayllee bydeT XxopoLnm, 1 B 3TOM byayLuem
*MPELCKa3aTeNen OLEHAT Mo SOCTOMHCTBY.
C Halwel MosuLMM OLEHUTb [OCTOBEP-
HQCTb U'MPABUMbHOCTL NOA0BHOM rMnoTe-
3bl 04€Hb CMOXHO, MOTOMY YTO OHa He BMK-
CbIBaETCH B HALLE MWPOBOCTIPUSITUE, KaK
He BNMCbIBANCA B CBOM BeK LIMonKoBCKmM
C ero ugesmu. Begb noHadany sty ugen
BbIFIAENN CTPaHHO — ELLe CaMOJETOB
He Bbl/10, 8 OH MeYTan 0 KocMoce!

Poman POMAHEHKO, !
lepoii Poccuu, neTunk-KOCMOH:
- LinonkoBCKu — 3TO UCTOpPUYECKOE

ABIEHME MWPOBOr0 3H3YEeHWS. Bna- 18

roAaps ero TeOpPEeTUYECKMM TPydaM,
PEBOMIOLMOHHBIM A/19 CBOEMO U O3XE
ONS HaLWero BPEMEeHW, YenoBevecTBo™
WarHyno 3a npegesbl 3EMHON aTMO-
cdepbl. HecMoTpsa Ha 3acnyrm gpyrmx =
KPYMHbIX Y4EHDIX, TAKMX KaKsHanpumep,
lfepMaH ObepT, mMeHHO paboTbl Lin-
O/IKOBCKOrO CTa/v MPOYHON OCHOBOW
MPaKTUYECKOM KOCMOHaBTUKM. A 9 cum-
Talo BMOMHE 33KOHOMEPHDBIM, YTO MMe-
HEM 3TOr0 BEMMKOr0 Y4eHoro HassaH
ropog BbIM3M HOBOrO POCCUIACKOrO
Kocmogpoma BocTtouHbii. 3T0T ropog,
KaK ‘M moen KoHcTaHTHa 3pyapmo-
BWYa, YCTPEMIIEH BBbICb M B ByayLLee.
HaBepHoe, ecTb KaKas-TO BCENeHCKas
CrpaBe/MBOCTb B TOM, YTO BCe nepe-
[J0B0OE W NYYLIEE B KOCMOH3BTMKE HO-
T uMe «LInonkoBEKrmi»!

0 BBIBan Ha poavHe

JKOro, B Mysee, 1 Bcex npu-*

" 3blBalo MoceTTb ero — afo mpekpac-
HbIi MU3en. 3TOT YenoBeK roBopun O
KOCMOCE 1 MOofeTax 38[407ro Ao Toro,
Kak 06 3ToM 3arosopuni Bce. OH CMor
MHOroe MpeaBuaeTb U USMOXUTb Ha
bymare, moaTBEpOMB CBOMMW pacye-
Tamu. Bce, 4To OH roBopvn 0 MOMETax,
B KOCMOC, O HEBECOMOCTM, O KOCMM-
YECKMX Kopabnsy, CEerogHAWHUX U
byaoywmx, — BCe 310 cBbioch byoert
cbbiBaTbes!




? -

Banepwit TOKAPEB,

NEeTYNK, KOCMOHaBT-UCNbITaTeNb:

- Mbl ropayimes Tem, yTo Liyonkos-
@KW HALL COOTEYECTBEHHMK,=NOTOMY
YTO TOFA8, KOrAA MOy BOOBLLE HUYero
He 3Ha/M 0 KocMoCe, A3 1 B 8BMaLMK
Mas10 YTO MOHWUMANIW, OH UXKe 3agotkuin
OCHOBb ByaoyLueir paKeTbl-HoCUTENS,
e Npedackasan, Kak OO/MKHbl YyB-

'CTBOBaTb CeBA KocMoHaBTbl. OH Co-

30an M 060CHOBAN MPUHLMNMaNLHYH

KOHLENUMIO MoneTa B Kocmoc v garil

pacyeTbl, KOTOpPbIMM MOMb3YKOTCA [0
cux nop. 100 net Ha3ag Linonkosckoro
elLie HUKTO He MO MOHSITb, ero CYUTaNM
(D3HTACTOM, 8 OH OK33a/1CS NMPOPOKAM,
reHVeM, BUOSALLIMM CKBO3b BEKA.

Cepreit PbDXUKOB,

KOCMOHaBT-UCNbITaTeNb:

— 3Ha4eHVe 3TOFD YesioBeKa O/1s MU-
pOBOW KOCMOHBBTUKW CMOXHO Mepe-
OLIEHUTb — 3TO e OCHOBOMOSIOMKHMK.
[na Hac LIMONKOBCKMIA ELe 1 INYHDBIN
npvmep be33aBeTHOro, BECKOPbLICTHO-
0 CNYKEHWS OeNy, C MOMHbIM OTPeLLe-
HMEM OT BCEro BHeLUHero. [ns Halwero
Habopa 1Ms LIMONKoBCKOro CBSI3aHO
eLLe M C 04YeHb MaMATHOM OaTOM — KaK
pa3 Korga npasgHosanu 150-netne
yyeHoro, 10 neT HasaA, Mbl NPUCTYNKn-
S K NoOroToBKeE.

KakmM ke 0apoM OomKeH 0bnapaTb
YenoBeK, YTobbl, HaxoOach Ha 3emre,
NpeacTaBnsTb TO, YTO MPOUCXOOMT B
KOCMoCce, — MpefCcTaBsiTb HACTOMbKO
TOYHO, YTO [A3XKEe [3BaTb MpaBWbHbIE
COBETbI, KOTOPbIMU KON, NETAHOLLME B
KOCMOC, MOMb3YOTCS A0 cvx nop!

Muxaun KOPHUEHKO,

Fepoii Poccuu, NeTunK-KoCMOHaBT

- LInonkoBCKui — BENVKUIM Y4EHbIN,
[8B3BLUMIA MPOrHO3bl, KOTOpble CHbl-
nvcb, cboisatotea 1 cbypytes. Oa, B
CBOE BpeMs OH Ka3ancs PaHTacToM, 3
CENYaC Mbl BUAMM, YTO OH Bbln NpaB Ha
100%: NpOoCTO YenoBeYecTBO A0MKHO
CO3peTb [/1 COBEPLUEHWS [afbHen-
LMX LaroB B KocMoce. Mo opbute Mbl
YKe Hanetanucb, Hapo [OBWraTbcs
Janblue.
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BbICTABKA

Moxauu-fAAutpux Bepue
«N3 kocMoca rpaHy
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BecepoBana: Hartaness BYPLIEBA
®omo: Hamasnbsi bypuesa, Amumputi KopmaHoBCcKuli
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BbICTABKA

Woxanu-Autpux Beprep,
reHepPasIbHbIN AMPEKTOP
Esponenckoro kocmmnue-
ckoro areHtctsa (EKA)

B MHTEPBBIO XXYPHAY
«BKC» pacckasan o co-
TpyaHnuectee EKA n Poc-
KOCMOCQ M O COBMECTHbIX
NPOEKTAX MO OCBOEHMIO
ACSIbHEro KOCMOCA, pea-
NN3YEMbIX €BPOMNENCKUMM
M POCCUMCKMMM YUEHBIMN.

22

— KocmoHaBTbI M
QCTPOHABTbI BAOX-
HOBNAIOT noaen. Ta
SHEepPrus, KOTOPYIO Mbl

Noslyyaem OT HUX M OT
COBEPLUAEMOro MMM
Aena — 370 Hekoe no-
cnaHue, nayuiee ot
cepaua.

MUoxanu-Autpux BepHep:
«}13 kocmoco
"PAHML HE BMOHO>

Ha MKC

- MBI IIOCTOSIHHO COTPYAHHYaeM II0 mporpaMMe MKC
(Me>koyHapoaHOM KOCMHYECKOM CTaHIIMK). HelaBHO C op-
6uTEI BepHYIICcS Toma Ilecke, B HIoje TyAa oTIpaBuics I1ao-
70 Hecrionu. B 6ygyIeM roay COBepIUINTD IIOJIET IPEACTOUT
Anexkcaunpy 'epcty.

B 2009 rofiy B eBPOMENCKULL OTPS] aCTPOHABTOB 6BLIIO OTO-
6PaHO CEMb UeJIOBEK, U MBI IIJIAHUPYEM OTIIPABUTH Ha Op-
GUTY KaSKOOTO0 M3 HUX I10 KPaliHeHr Mepe [BasKIbl.

BmecTte B ganbHMU KOCMOC

- 51 TUYHO Y6eKIeH B TOM, UYTO ITMJIIOTUPYEMOE HCCIIeNO-
BaHUe BceleHHO!, AabHEr0 KOCMOCA He TOIbKO SKeIaTelb-
HO, HO ¥ Heo6xoAuMmo. IIIar 3a 1marom Mel 6yieM BEIXOOUTD
3a IIpefebl HU3KOM OPOUTEL.

3a mpollefIyve oAbl HaM YOAJIOCh MOCTHYb OOJIBIIHUX
YCIIEXOB B COBMECTHBIX KOCMHYECKHX IIPOEKTax. B 6ymy-
1eM MBI HaMepeHBl Pa3BUBATh TeCHOE COTPYLHUUYECTBO B
peanu3alMi COBMECTHBIX IIJIAHOB, KaCAIOLIMXCS HCCIe-
IOBAHUM OKOJIO3€eMHOM OpPOUTHI, a TAaKKe HCCIeTOBAHUH
JIyHBI 1 Mapca.

MBI IIJIAHHpPYeM COBMeCTHBIE MCCIeNOBAHUS [AJIb-
Hero KOCMOCa B paMKax ITporpaMmbl «Bermu Komom60»
(BepiColombo) o u3ydeHu0 MepKrypus.

Kpome TOro, ceruyac HJeT MHTEHCHBHAs IIOATOTOBKA K
MHCCHH «DK30MapC-2020». JTO TOXKe HaIll COBMECTHBIHN
IIPOEKT - OYeHb TeCHas KOOIlepallys CIIelIHaIHNCTOB U yue-
HBIX M3 eBPOIIeMCKUX CTPaH U Poccuu.

M-I oTIIpaBisieM 6ypuIbHOe 060pyL0BaHMe KaKk Ha Mapc,
TaK U Ha JIyHY.

CoBMmecTHO c Poccuell paboTaeM B paMKaX MHUCCHUN «JIy-
Ha-T'1mob» u «JlyHa-Pecypc».

Ceifyac pa3pabaThIBaeTCsl CIY>Ke6GHBIF MOAYIb IJIS aMe-
PHKAHCKOTO MMJIOTUPYEMOTO KOPabJisi, KOTOPHIH [O3BOIUT
06j1eTeTh BOKPYT JIYyHBI. DTOT IPOEKT pPa3BHBaeM BMECTE C
Poccuel U SIIIOHUEH.

Ceriyac Mbl GOpPMHDYeM COBMECTHYIO [OJITOCPOYHYIO
CTpAaTeryuio Da3BUTHS KOCMHYECKHX HCCIeLOBAaHUM, Ka-
CAIOIIMXCSI HU3KOM Op6UTEI, JIyHBl U Mapca.




UpeanbHble oTHOLWEHMUA

- Hanudue TaKOro KOMMYeCTBA COBMECTHBIX MHCCHUI IIOJ-
TBEP>KIAET YCIEIIHOCTh COTPYAHHYecTBa PockocMoca U EKA.
Jl0JKeH CKa3aTbh, YTO 3Ta COBMeCTHas paboTa 6/1M3Ka MoeMy
cepany.

B3aumooTHoueHua EKA ¥ PockocMoca - 3TO He TOJIBKO Opra-
HH3aLIMOHHOE B3aHMO/J€HCTBHe, HO U IMYHble OTHOIIeHHUS U
Ipyk6a, KaK Me>XKIy MHOM U reHepaJabHbIM JHUPEeKTOPOM Poc-
KOCMOCa, TaK U MeXAY Pa3NIUYHBEIMHU COTPYAHHKAMHU 060UX
AreHTCTB.

Tak YTO MeXKIy HAIIMMU OPTraHH3aLUSIMU IIPOCTO UAEAIb-
Hble OTHOIIeHMS. ECIM ITOCMOTPETh Ha Bce Hamu GpoTorpa-
buu, coemaHHble Ha MKC, BBl YBUAUTE, YTO M3 KOCMOCA TPa-
HUII He BULHO.

NepcnekTnBHas paspaboTka
KOCMMUYECKOro KOMMIeKca
«bymepaHr», npeaHasHaueH-
HOro Ans AOCTABKM 0Opa3L OB
pewectsa Poboca Ha 3em-
nio, SBNAETCS NepPBbIM STAMOM
«3dkcneanumn-M» («Mapc-
[PyHT>») no uccneposaHuio
Mapca u ero cnytHmkos
doboca n lemmoca, a Takxe
AOCTABKM 06PA3LIOB rPYyHTA
Ha 3emnio. Nlpeanonaraemas

nata sanycka — 2024 rop,
B KQUECTBE HOCMUTENA MAHU-

pyeTcs MCMob3oBATD TsXe-
nyto pakety «Anrapa-A5».
Macca annapaTta 5000 «r,
CPOK OKTUBHOIO CyLLECTBOBA-
HWS TPM roaa.
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BbICTABKA

Uropb Komapos:

«HAM HY>XXHO BbIXOAMTb HO HOBbIV
VIOOBEHb TEXHO/IOMMN U MNPUBME-
JEHMI CNeunanIMCTOB B OTPAC/b>

Ha asmaumoHHo-kocMmue-
CKOM casioHe B )KyKOBCKOM
reHepasnbHbIM AUPEKTOP
rockopnopaunn «Poc-
kocmoc> Uropb Komapos
PACCKA3an KOPPECnoH-
AeHTYy >kypHana «BKC»

O MPOEKTAX MO MU3YyUYEHMIO
JlyHbl, BUPTYQbHOM pe-
Q/IbHOCTY

B PKK «2Heprusa» un xone
HoBOro Habopa B oTPSLA
KOCMOHOBTOB.

2

- Heopb AHamoAbesuH, nepeblil wiaz 6 0aAbHUl KOCMOC — U3Y-
4eHue u oceoeHue JIyHol. Kakue npoekmpl ceiiuac 20mosamca no
AyHHOII meme?

- Bimkamias 3ajgava, KOTopas CTOUT IIepel HaMU, — U3-
yUYeHUe ITOJIIPHBIX 06s1acTed JIyHBI. MBI HaJleeMcsI O6HApy-
SKUTh TaM JIe[l — IJIs IIOJIYYeHUs BOLOPOAa U KUCIOopoaa — U
IPYTHe PeCcypChl s o6ecriedeHUs SKU3HeIesTeIbHOCTU 6Y-
JIyIIe JIYHHOM 6a3bl U JaJbHEHIINX [10JIETOB.

[IpoeKkT «JIyHa-25» OYAET OCYIIeCTBISITHCS II03TAIIHO,
IIPU y4YacTHUH EBPOIIEHICKOTO KOCMHUYECKOrO areHTCTBA.
2019 rof, - BpeMs MCCIIeJOBAHUS IPYHTOB Ha IOKHOM IIO-
mroce JIyHBI. 3aTeM IUIAHUPYIOTCS OpOUTANIbHAS U II0OCa-
IOYHAsI MHCCUU, AOCTaBKa 06Pa31[0B TPYHTA Ha 3eMIIIO.

EKA B3sy10 Ha cebs1 pa3paboTKy CHCTEMBI, 06eCIIeurBalo-
1IeH TOYHYIO ITOCAAKY, IJIS ITPOeKTa «JIyHa-27». MBI TOJIBKO
YTO IIPOBEJIU IIEPETOBOPHI C EBPOIEHMCKUMU apTHEPAMHU,
KOTODbI€ BBIPDA3HJIM TOTOBHOCTE B ﬂ&)II)HEfILHEM PaCIIHDPATDH
B3aHMMOJIEHCTBHE,

ITo JIYHHBIM IIPDO€KTAM MBI 'OTOBBI IIPHUBJIEKATD U APYTUX
IIaPpTHEPOB, PACCMOTDPETD BCE€ BADHUAHTELI COTPYAHHUYECTBA.

- Kakue paspa6omku ceiiuac ocyuecmeAsiomcs no nepcnex-
mueHbIM deuzamenam?

- AIBUraTeNu — 3TO TPALAULIMOHHO Halll KOHeK. TOJIbKO BUe-
pa 3mech, Ha MAKC, reHepanbHbIN JUpeKTOp HIIO «DHep-
romaii» Mropp AjeKCaHAPOBUY APOY30B KaK Pa3 pacCKa3bl-
BaJl IIPe3ULEeHTY O IIepCIIeKTUBAX Pa3BUTUS 3KCIIOPTHOIO
IIoTeHIMala 1o gBurarteasaMm PI-18o0 u PA-181. OTMeueHo,
yTo st «COor3a-5» MBI HCIIOJb3YeM TOT 3aJie/l, KOTOPBIH
6B cAenaH 1o PIO-171.

YTO KacaeTcs IepPCIIeKTUBHBIX Pa3paboToK, TO 3[IeCh MBI
paboTaeM Haj ABUTATEISIMH, KOTODPble MOTYT HCIIOIb30-
BaThCAd [MJIST BO3BpAIlaéMBIX CTYIIeHEeH. HamedeHa IIpoO-
rpaMMa I10 BOCCTAHOBJIEHUIO TEXHONIOTUH U JaJIbHEHITUM
paspaboTKaM OBUTATEIEH «KUCIOPOI-BOLOPOI».

OTHeNbHO CIeAyeT OTMETUTh PaboTy 10 MOHHBIM JBHUTa-
TeIsIM, KOTOPYIO IIPOBOAUT KATHMHUHIPAACKUH «Dakem».
STHU OBUTATENIU IIOJIB3YIOTCS GOJIBIIMM CIIPOCOM CO CTOPO-
HBI KPYIHBIX 3aKa3YHMKOB KOCMHUYECKHUX AIlIIAPaTOB, B TOM
YHCIIe TSKeTBIX .



‘.

Bcmpeya Ha MAKC: HOpuli Bnacos, 2eHepasibHbil dupekmop 06beduHeHHOoU pakemHOo-KocMudyeckol kopnopayuu (OPKK), Neopb
Komapos, Bnadumup CosnHues, npe3udeHm PKK «3Hepaus»

- B PKK «DHepaus» omKpbim nepeblii 8 Poccuu yeHmp supmyanb-
HO020 modenuposanus. Kocmuueckue uH>XeHepbl yKke paGomatom 6
supmyanbHoii peanbHocmu, Kak ébl AUMHO OMHOCUMeECH K 3momy
HOB8086e0eHUI0?

- 9TO Ba’KHO C HECKOJIBKUX TOYeK 3peHHs. Bo-IIepBhIX, LIKUD-
DPOBBIe MeTOBI MOLEJIUPOBAHMS CYIeCTBEHHO IIOBBIIIAIOT 3¢-
$eKTHUBHOCTb U KaueCTBO Pa3paboToK. I103BOJISIIOT COKPATUTH
CPOKHY Pa3paboTKU M OTPAGOTKU H3[EIHH - KaK OTHEIbHBIX
IIpU60OPOB, TaK U PAKETHOI0 KOMILIEKCA KM KOCMUUYECKOro
KOpabis B Lie7IoM. Bo-BTOPEIX, I10 cocencTBY ¢ PKK «DHeprus»
y Hac HaxopuTcst PKC («PocCHIICKHE KOCMUYECKHE CHCTEMBI»).,
Ecnu oHU 6YILyT UCIIONB30BATh CUCTEMY COBMECTHO, IIOBBICHUT-
¢ 53¢ PeKTHBHOCTb UX COTPYLHUYECTBA.

Brarogapst BUPTYalbHOM PeaJIbHOCTH ellle Ha 3Talle MOJeIH-
POBAHUS U IIPOEKTUPOBAHUS MOXKHO YCTPAHUTH OYeHb MHOI'O
He[oCTaTKOB. COOTBETCTBEHHO, COKPAIIAOTCI GUHAHCOBREIE U
TPYZO3aTPATHL.

B-TpeThux, cucrteMa BHUPTYAJIBHOT'O MOAECIINPDOBAHHUA MOXKET
IIPpUBJIEYL MHOTO MOJIOLEKU B HAIlly OoTpaciab. Ham JIEI‘/'ICTBI/I-
TeJIBHO HY>KHO BBIXOOHWTH Ha HOBBIH YPOBEHDb TEXHOJIOTHUN U
IIpDHUBJIEYEHHS CIIELIHAJIMCTOB.

- Kak npoxodum Hoeblii Ha6op 8 ompad poccuiickKux KOCMoHABM08?

- MBI BUJMM Cepbe3HBI HHTepeC K Habopy, U, I AyMalo, YTO
3TUM MHTEPECOM HYSKHO BOCIIONIB30BaThCS. BIIOJIHE BO3MOXK-
HO, YTO MBI IIPOJJIMM CPOKM Habopa. HaM BaskKHO ITONIYUYHUTH
6OJIBIINIL BEI6OD IOTEHLIMIBHBIX KAHJUOATOB.
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BbICTABKA ——

AO «HI'IO lluaoql(unu»' -
KOK CO3AqIOTCA annapatbl
A5 OCBOEHMUS J'IyHbl e

“ /v\apco '

BecepoBana: Hataness BYPLIEBA
®omo: Hamasnesi bypuesa, Amumputi KopmaHoBCcKuli




A AO HMO <<3Hepro~\am»:
~ Cepaue paketbl .

IVIAKC Y Kocmunueckme TexHonorum
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BbICTABKA

Kak cospatotca annaparbi
ans ocsoeHmsa JlyHol 1 Mapca

B Hayurno-npownssoacteeHHOM
obbeamHeHnn nmenn C. A, Jla-
BOUKWMHA BEAYTCS PAOOTb NO CO3-
ACHMIO ANNAPATOB ANs OyAYLLMX
NYHHBIX 1 MOPCUAHCKUX MUCCUI.
HekoTopble 13 paspaboTtok Obinn
NPeACTABAEHbI HO OBMALMOH-
HO-KOCMMUECKOM canoHe. Mol
nobecenosanyu 06 3TmUx NPOek-
Tax ¢ Cepreem JlemelneBckum,
reHepPaNbHbIM ANPEKTOPOM

AO «HIMO JlaBoukmnHO>».
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- Cepeeil AHmMoOHOBUY, paccKaxkume, noxaayiicma, o muccuu
«JIyHa-I'a06» u ee NPUHUUNUAAbHBIX OMAUMUAX 0M 60Aee paHHUX
uccnedosanuii JIyHol.

- 3TO GIMKAMIIUK ITPOEKT, KOTOPBIM MHPEACTOUT OCYIIe-
CTBUTE: «JIyHa-[7106» — MHCCHS 2019 roga. OCHOBHas 3a/a-
4a - IPUIYHUTHCS B paktioHe IOKHOTO II0ai0ca JIYHBI. ITY
3a[auy ellle HUKTO He pella.

IToueMy Tam? IIOTOMY YTO, I10 HAGIIOLEHUIO JIYHHEIX Op-
OUTAUIBHBIX KOCMHUYECKUX AIlIIapaToOB, B 3TOM ParoOHe HauU-
60JIbIIIEe KOJIMYECTBO JIBAA. B IPUHIUIIE, IPEICTOSIT OUeHb
HHTepeCcHble UCCIeN0BaHUs. B 3aBUCHUMOCTH OT TOrO, Ka-
KOe KOJIMYeCTBO JIb[A COLEpPsKUTCS B IPyHTe, 6ymeT CcTpo-
UTHCSI KOHOUTYPALIUS JIYHHOM 6a3BbI.

3a «JIyHOM-I'J106» IIOCIEeNYIOT MUMCCHU «JIyHa-Pecypc»
opbutanbHas U «JIyHa-Pecypc» IIOCafijouHasi. 3aBepIIUT
3Ty HPOrpaMMy JIYHHBIX MCCIeLOBAaHUM MucCUS «JIy-
Ha-[pyHT». 3aIllyck aBTOMATHYeCKOM MesKIIJIaHeTHON
CTAaHLIMHM HaMeueH 6JIFDKe K 2025 Fofly. 3ajada 3Toro ama-
paTa - JOCTaBUTh 06pa3Libl IYHHOI'O IPYHTA U3 IIPUIIOISIP-
HOTO peruoHa Ha 3eMJII0 B IIepBO3JLAHHOM BHE, TO eCcTh
B 32MODOKEHHOM COCTOSIHUU. IIpH KPHOTeHHOM TeMIlepa-
Type 6yneT Heo6XoAMMO IIPO6YPUTh I'PYHT U Pa3MeCTUTh
II0JIydeHHBIe 06pa3libl B BO3BPAIllaeMOM KOCMHUYECKOM all-
rapaTe, KOTOPBIM OCYLIECTBUT CTAPT C [IOBEPXHOCTHU JIYHBL
Y JOCTAaBUT KAIICYIy C 06pasliaMHy Ha 3eMIIIo.

- Insa ue2o 3mo denaemca?

- [les10 B TOM, YTO AasKe IIpu 6YypeHUH TeMIIePaTypa IIOBHI-
IIaeTcs, JeTy4YHe BelllecTBa MCYe3aloT, U aHaIN3 JIYHHOTO
IPYHTA B TAKOM C/Iy4yae 6yAeT HEIIOTHBIM.

- Kakoebl naanbl KacameabHo Mapca u e2o0 cnymHukos?
- He meHee o6IIHpHAas IIporpaMMa - «DK30Mapc». Bmecrte




C eBPOIIeHMCKUMU KOJJIETAMH MBI JOJISKHBL OCYLIIECTBUTD
3allyCK KOCMHYEeCKOro alrmaparta K Mapcy B 2020 TOAY.
B paMKax peanusanmu MUCCHHU «DK30Mapc-2020» HITO
uMmeHU C. A. JIaBOUKHHA OTBeYaeT 3a pa3paboTKy moca-
LOYHOM IUIaTGOPMEL U IECAHTHOTO0 MOAyIs. Obecrieye-
HMe MSTKOM I10CaJIK Ha Mapc - camast OTBeTCTBeHHAsI
Ha CerofHSIIHUH OeHb Ollepalus, oTpaboTKe KOTOPOH
MBI yaenseM OYeHb MHOIO BHUMAaHUAI.

- A umo deaaemca 0Aa uccAedosaHua opyaux y20akoe Bce-
AeHHOIlI?

-3mech y Hac TOXKe O4YeHb 6ojblive IIJIaHBI. B Hione
3TOTO0 roJa HCIIOJHMJIOCH IIeCTh JIeT, Kak Ha opbute
ycrelmrHo GyHKIIMOHUPYeT Halll KOCMHYeCKH M arrapar
«CreKkTp-P». ITO y>kKe IBOMHOM CPOK FTAPAaHTHUPOBAHHOTIO
AKTHBHOI'O CyIIeCTBOBAHMS KOCMHYECKOIO aIlllapaTa.
YdUeHble OYeHb JOBOJILHEIL.

B ru1aHax 2018 rofia - 3alyck YHUKaJIbHOM acTpodU3U-
4eCcKoM obcepBaTOpUU «CIIeKTp-PI'» i UCCIIef0BaHUS
BceleHHO! B PeHTT€HOBCKOM JMalla30He IJINH BOJIH,

DTOT IIPOEKT MBI peasiri3yeM COBMECTHO C FepMaHCKUM
HHCTUTYTOM MMeHU Makca IllmaHKa, re H3roTOBJIeH
UHCTpYMeHT eROSITA - OOMH U3 OABYX PeHTIeHOBCKUX
TeJIeCKOIIOB JUJISI 3TOM MUcCCUU, BTopor Teneckon, ART-
XC, usroroBieH B Poccurickom defiepasibHOM SIIeEPHOM
LeHTpe (r. CapoB). MH y>Ke HONYYMIHU 062 TelecKora.
Ha cerogHSIITHUK eHb 3aKOHYWIU BXOLHOM KOHTPOb,
Hayayy KOMIUIEKC Pa306paHHBIX (KOCMUYECKas ITIAT-
dbopMa u dpepma C TenecKoIlaMU OTAENAbHO APYT OT ADY-
ra) 3JIeKTPOPAAHUOTEXHUYECKUX UCITBITAHUH .,

KcraTtu, cepur0 KOCMHYECKUX almaparoB «CIIeKTp»
IIPOJIOJIKUT IIPOeKT «CIIeKTp-Y®». Aniniapat 6yAeT ocHa-
LI[eH YHUKAJIbHBIM TeJ1eCKOIIOM CO6CTBeHHOM pa3pabort-
kY HITO uMeHHU C. A. JJaBOYKHMHA C A¥aMeTPOM 3epKajia
1,7 MeTpa. OH Halle/lleH Ha [IpoBefieHUe QYHLAMeHTallb-
HBIX aCTPOPU3UULCKUX UCCIeJOBAHUMN B yiIbTpaduoe-
TOBOM M BHUAMMOM AHAIIa30HAX 3JIeKTPOMATHUTHOIO
CIIeKTPa C BBICOKUM YIJIOBBIM Pa3pellleHUeM.

- HITO umenu C.A. JIaso4uKuHa u3s2omasausaem yHUKAAb-
Hble pa3zoHHble 6A0Ku. HedasHuil pekopdHblil 3anyck pake-
mbi-Hocumena «Cor03-2.1a» 14 UKOAA cMan 803MoKeH 6aazo-
dapsa eawemy pa320HHOMY 6AOKY...

- Ha cerogHsAIIHUN OeHb I10 Pa3TOHHBIM 6JI0KAM MBI
MMeeM IIOJHBIH ITOPTdeIb 3aKa30B. B 3TOM rozny fenaem
IIeBSATH, B CJIEAYIOIIEM - 12. B 2019-M TOKe TUIAaHUPYEeM 12,
3/Iech MBI C YBEPEHHOCTBIO CMOTPHM B 6yayliee.

5 CUMTAa0, YTO KaK Pa3 3alyCK 14 HUIOIS 6bUI CAMBIM
CJIOSKHBIM U CAMBIM YHUKQIBHBIM 32 BCIO HCTOPHUIO. ITO
6B 62-11 3allyCK PAa3rOHHOrO 610Ka «dperaT». YHHUKA-
JIeH OH TeM, 4YTO Ha 60pPTy HaXOAUI0Ch PeKOPIHOEe KO-
JINYeCTBO CIIYyTHUKOB - 73! M BIepBHle CIYTHUKU pas-
BOJIMJIUCH I10 TPeM abCOMIOTHO pa3HbIM opbutaM. Ham
Pa3roHHBIN 670K BBIIIONIHUJI I[IOCTABIEHHYIO 33434y
6rnectse!

TaksKe BIIepBEBIE 33 OOUH IIYCK 6BIIO CEMb BKIIOUEHU M
MapmeBoﬁ I[BHFaTeHBHOﬁ YCTAaHOBKHK PA3TOHHOIO 6110-
Ka. Bce BRIIIOUEHMS IIPOIIIU IIITATHO, U BCe 73 allllapaTa
OTAEIHUJINCH OT PA3rOHHOTI'O 6710Ka B pacyeTHOe BpeMs.
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AsTomaTtnueckas
MEXNNAHETHAA CTAaHUMA
«Nyna-Tno6»

MpoekT «JlyHa-Mob» HaleneH Ha nccne-
LlOBaHWe NOBEPXHOCTM JIyHbl B OKOJ0MO-
nspHoli obnacTty (FOXHbIA Nontoc),

a Tak*Ke 0TPabOoTKy TEXHONOIMU MSIFKOW
nocazKu.

CraTyc — B pa3paboTke
[arta 3anycka - 2019 r.
KocmoapoM — BOCTOUHbIN

CpeacTtBa BbiBeaeHUs — «Co103-2.16»
¢ Pb «®perat»

Macca annapata — 1750 Kr

CpOK aKTMBHOrO CyLLEeCTBOBAHUSA —
HE MeéHee OAHOro roga
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Kocmuueckui annapar
«Nlyna-Pecypc-1»
(OA — opbuTanbHbIM annaparT)

MpoeKT BKAOYaEeT B cebsi 4oCTaBRy
NIYHHOro opbuTtanbHoro annapara (0A)
Ha OKOJIONYHHYIO NONSIPHYIO OpPOUTY Ans
NPOBEAEHNS ANCTAaHLMOHHBIX UCCNeA0Ba-
HWIA NOBEPXHOCTM JIyHbI.

CraTyc — B pa3paboTke

[arta 3anycka — 2020 r.

KocmoapoM — BOCTOUHbIN

CpeactBa BbiBeAeHUs — «Cot03-2.16»
¢ Pb «®peratm»

Macca annapata — 2250 Kr

Pabouas opbuta - 50*50, 150*100,
500*500

CpOK aKTUBHOIO CyLLECTBOBAHUSA —
He MeHee Tpex JeT




AsTomaTtuueckas
MEXMNNAHeTHAA CTaHUuMA
«Nyna-fpynr>»

HMO numeHu C. A. JlaBouknHa paspabaTbl-
BaET NPOEKT N0 A0CTaBKe JIYHHOro rpyHTa
13 palioHa KOxHoro nostoca JlyHbl B nep-
BO3JaHHOM COCTOSIHUM.

CraTyc — B pa3paboTke
[ata 3anycka — nocne 2025 r.
Kocmoapom — BOCTOUHbIN

CpeactBa BbiBeaeHUss — PH «MpoToH»
c Pb «bpus-M»

Macca annaparta — Ao 4000 kr

CpOK aKTMBHOrO CyLLEeCTBOBAHUSA —
HE MEeHee ABYX MecsaLleB

Kocmuueckui annapar
«Nyna-Pecypc-1MA>»
(nocanouHbI annapart)

JKCneauumsa HaueneHa Ha AOCTaBKy

Ha NOBEPXHOCTb JlyHbl MOCaA0YHOI0
annapara v NpoBeAeHNe KOHTaKTHbIX
Hay4HbIX UCCNeA0BaHMNN B NpUNonsip-
HOI 06nacTu JlyHbl. Takke nnaHupyeTcs
yyacTne EBpONemncKoro KOCMMYECKOro
areHTCTBa B 3TOM MUCCUMN.

MOMMMO Hay4HbIX SKCMEPUMEHTOB, B paM-
Kax Muccum byayT oTpaboTaHbl cpeacTsa
N METOAMKU obecneyeHns BbICOKOTOY-
HOli 1 6e3onacHoli Nocaaku, KoTopble

B Aa/ibHeNwweM byayT NpuUMeHsATbCS ANs
NepPCNeKTUBHbIX NYHHbIX NOCAA04YHbIX
aKkcneanumi Ha nnatbopmax Ana AoCTaB-
KM Ha NOBEPXHOCTb LLeJIeBblIX KOMMAEKCOB
NyHHOI 6a3bl.

CraTyc — B pa3paboTke
[arta 3anycka — 2021 r.
KocmonapoM — BOCTOUHbIN

CpeacTtBa BbiBeaeHUs — «Co103-2.16»
¢ Pb «®perat»

Macca annapata — 2200 Kr

CpOK aKTMBHOrO CyLLEeCTBOBAHUSA —
HE MeHee OAHOro roga

as chepa Ne3(92) ceHTs6pb 2017
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BbICTABKA

Cepaue pakeTtbl

O HOBbIX PA3PAOOTKAX ABUrATENEN ANS KOCMUUECKOM TEXHUKM PACCKA-
3a1u Uropb Apbysos, reHepanbhbin anpektop AO HIMO «2Hepromalu>,
1 MeTp NleBoUKKH, reHepasbHbI KOHCTPYKTOP 3TOrO NPEAnPUITHS.

- Hzopb Anekcandposuu, HITO «DHepzomaul» ecezd0a peazu-
pyem Ha HoB0868edeHUs 8 PedepanbHOIl KOCMUYECKOIl npozpam-
me. Pacckakume, noxkaayiicma, o mom, Kakue pabomol ceiivac
sedymca Ha npednpusmuu. Bce 3mo nepcnekmuaea Ha 6ydyuiee?

- BbUI IIPUHST LeAbIN Psf, IPUHIIUIINAIBHBIX DelleHUuH,
KOTOPBIe OIIpe/leININ JIbHEN NN BeKTOP B CO3LAHUHU HO-
BBIX CPE[CTB BBIBe[EHMUS - B YACTHOCTU, CO3LAHUU HOBOM
pPakeTh-HOCUTeNs «CO03-5», KOTOPas B IIepCIIeKTHBe OynmeT
IIUJIOTUPYEeMBIM KOMIIJIEKCOM U CTaHEeT OCHOBOM [JIs CO3/ia-
HHUS PaKeThl CBEPXTSKeJIOro Kiacca. OOHUM M3 OCHOBHBIX
3JIEMEHTOB KOHCTPYKUMHU 6ynyT mBuratenu P/-171MB (3T0
UX HOBass MoAUGUKAIIMS B KauecTBe JBUTATeIeHN I1epBOM
CTYIEeHU) U ABUTATeNU P/I-124, KOTOPBIe UCIIONb3YIOTCS Ce-
TOLHS Ha paKeTe-HOCUTeJIe «AHrapa» B KaueCTBe [BUTATes
BTODO CTYIIeHU, B HOBOM KOMIIOHOBKE,

Wropb APBY30B, B Kask[IOM 13 IBHUTATeJIel 6yaeT IIPUMeHEeH LeJIbIH PSJI HO-

reHepanbHbIi AUPEKTOP BBIX PELIeHUH U YCOBEPIIIeHCTBOBAHUI .

AO HNO «3Hepromai» - Teuzamean PJI-170 umeem caasnyio ucmopuio. Pacckakume
06 3manax e20 modepHu3auuL U 603MOKHOCHAX HOBbIX Modudu-
Kauuii.

- Ha 6a3e P/I-170 6B1J10 CO34aHO 11e/I0e CeMeICTBO JBUTaTe-
JIel, KOTOPOe CerofHs BKItoYaeT P/[-180 - [/Is paKeT-HOCHUTe-
Jer «ATaac» (6ojee 70 IIOJIETOB B COCTaBe PaKeTHI), PII-191 -
JUIST PAKeTBhI-HOCUTENSI «AHTapa», KOTOPBIM COBEPIIMJI TPU
[10JIeTA B COCTaBe KOPEHCKOM PaKeThHl, ABA ITYCKAa B JIETKOM
«AHTape» U TsKeIowM ¢ Iliecelika.

U Ha 6a3e 3TUX ABUTATeNllell MBI CO3[aIU ellle OJHO ce-
MeNCTBO, KOTOpOe CerofHs IlepeKphlBaeT [AHAIla30H TsST
0T 60 [0 800 TOHH. IlosaToMy ceromHsa HIIO «DHepromMali»
pacrioyaraeT JIMHEMKON JBUTATeNeMt, YIOBIEeTBOPSIOLIUX
IOTPe6HOCTU JII060T0 HOBOT'O ITEePCIIeKTUBHOTO HOCUTEIS .

MHe 4acTo 33Ja10T BOIIPOC, eCTh JIU Y HaC 3aJieJl I10 MHOI0-
Pa30BBIM cucTeMaM. Harr PZI-171MB - ogUH U3 OBUTATENEH,
KOTOpble OBUIM CO3AaHBlI U OTPabOTaHBI B 3THUX Liensax. OH
YVHUKAJIeH He TOJIBKO CBOMMU BO3MOKHOCTSIMU MHOTOKpPAT-
HOT'0 MCII0Nb30BaHUS. PI-171MB - eTUHCTBEHHBIN B MUDe
OBUTATEJb C TSICOM 60jiee 800 TOHH. KpoMe TOro, OH OOUH
U3 CAMBIX HaJEeKHBIX U UMeeT OUYeHb XOPOILIYI0 CTAaTUCTUKY.

IS BO30OHOBJIEHMS IIPOU3BOACTBA IMIPUHSITO peIIeHHe
0 MacuITabHOM PeKOHCTPYKLMU ABUTaTels B HIIO «3Hep-
romai», C 2017 II0 2020 T'Of, MBI 6yieM IIPOBOAUTH I10 HEMY
PaboThI U y3Ke B 2021 FOAY AOIKHBI [IOCTABUTH II€PBHIE IBHU-
raTelayd OJisl IIPOBENEHUS JIeTHBIX MCIIBITAHUEI, KOTODHIE
| IIJIAaHUPYETCS Ha4aThb 2022 TOAY.
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- Meuzameann - cepdue pakembl. Ha Hem ocHOBHAs Ha2py3Ka -
MO3KHO cKa3amb, omeemcimeeHHOCHb 3a 8ecb nonem.

- [IBUTaTeNb - OfHA U3 Hanubojlee CII0SKHBIX KOHCTPYKIIU pa-
KeTHOr0 KOMIIJIeKCa, CPeLCTB BhIBeLeHMsI. HaBepHoe, MOXKHO
TOBOPUTH O TOM, UTO JBUTATENb SIBIISIeTCS Hauboee CI0SKHOM
UHKEHEePHOM CHCTeMOM M3 IPUAYMAHHBIX YeJIOBEYEeCTBOM.
OT TOro, HaCKOJIbKO COBEePIIeHHBI, KAaYeCTBeHHBI U HallesKHBI
JIBUTATeNM, BO MHOIOM 3aBHUCHUT yCIIeX JIIOOBIX KOCMHYECKUX
nporpaMm. KoOHeYHO, MbI IIOHHMMaeM 3TY OTBETCTBEHHOCTb.

- Jlsuzamenecmpoexue mpebyem cospemeHHbIX MexXHOoNO2Ul,
cospemMeHH020 npoussodcmea. Yoaemca Au uomu 8 Ho2y co epeme-
Hem?

- CeromHs Mbl aKTUBHO BHepSIEM B ITIPOU3BOACTBO COBPEMEH-
HEBIe, B TOM YHC/Ie afIUTHBHbBIE TeXHOIOTUU . HaBepHoe, OOUH
13 HaubojIee CyL[eCTBeHHBIX HhIHEIIHUX [IPOEKTOB — 3TO IIepe-
XOJI Ha HOBbIEe TEXHOJIOTHMH ITPOEKTHUPOBAHUSA . [IPOMCXOIUT BCe-
0b61mas «UPpPOBU3ALIUI», €CIH TaK MOKHO BBIPA3HUThCSA. Peub
06 aKTUBHOM BHeIPEHUHU [T-TeXHOJIOTU B IIPOLIeCC KOHCTPYK-
TOPCKUX pa3paboTOK U B IIPOLIECC ITOATOTOBKY IIPOM3BOACTBA.

MBI IPOAOJIKAeM PabOTaTh C ABYMS aMEePHUKAHCKHMMH KOMIIa-
HUAMHU. CeHyac Hallla IIPOAYKILIHSI BOCTpe6oBaHa, B TOM YMC-
Jle ¥ Ha aMePUKAHCKOM PbIHKe. O6beMBbl IIPOU3BOACTBA U I10-
CTaBOK BO3pacTaioT. COOTBETCTBEHHO, €CTh BO3MOKHOCTH [JIS
3HAYUTEIBHOTO YBeJIMYEHHUS 06beMa UHBECTHUIIUI B Pa3BUTHE
IIPeAIIPUSTHS.

PO-171MB — peuratens pas-
pabaTbiBancs B nepmop, ¢
1982 no 1988 ron ans mc-
NOSIb3OBAHMS B MPOEKTE
«3JHeprua>» — «bypan>». [1sn-
ratesib CO3nABASICA KAK MHO-
ropasoBas cuctema m bbin
OTPabOTAH AN UCNOMb30BA-
HUS B AECATUKPATHOM PEeXM-

me. Bnocneanctemu asuratens

MCMONb3OBANM AN PAKETHO-
FO KOMNAEeKCca «3eHUT» yxe

B MOZIEPHM3UPOBAHHOM M
aaanTUPOBAHHOM [iNs 3TOM
PAKeTbl BAPMAHTE, B KOTOPOM
OH cTan HasbiBaTbca POA-171,
snocneactsmmn PIO-171M.
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Kakne pabortbl BeayTca
B HNO «3Hepromaiu»?

- MBI CyIeCTBEHHO IIOBBICUIIM 3AIUTY ABUrATeNIs OT BO3-
rOpaHus, BHEAPUB B KOHCTPYKLIMIO QUIBTP TOHKOM OYHCT-
KU KHCIOpPOAAa C STYEHMKOM 80 MHUKpPOH (0,08 MUJIIHMMe-
Tpa),- PacCKasblBaeT O ABuUrarteiie PJ[-191 TreHepPIbHBIN
KOHCTPYKTOp HIIO «2Hepromaii» IleTp JIeBOUKUH. - Takou
bunbpTp He 6bUI BHEJIPEH B CBOE BPeMsI, IIOTOMY YTO He 65110
TeXHOJIOTHUI, I[I03BOJISIIOIINX CO3[4AaTh IIPOYHYI0 KOHCTPYK-
LU0, YAEeP>KUBAIOIIYIO JOBOJIBHO BBICOKHUM Iepellaf] faBiie-
HUS, He0OXOAM MBI JJIs 3aI1yCKa IBUTATENIS C 3eMJIU.

B HOBOM MOAHMOUKALIMU MIPUMEHSIOTCS 60jiee JIerKue
TeXHOJIOTMYeCKHe IIPUBOALI YIIPABIEHMUS, 3aJI0’KeHBI KOH-
CTPYKTUBHBIE PellleHMs, II03BOISIOIINEe PeryJINpOBaTh ABU-
raTeib IO TSAre OT PesKUMa [IIy60KOro APOCCeIUPOBAHUS —
27 % — 0 pe>kuMa QOPCUPOBAHUS — 110 %.

Hu oguH ABUTATeNb B MUPe He 0becriedyrBaeT TaKOro IIIy-
H6OKOTO APOCCETUPOBAHUS U YCTOMUYUBOIO PeXKUMa PaboThL
[JIs1 paKeThI-HOCUTeN, Kak P/I-191.

[BUTaTeNb LIEHTPAJIBHOIO 6JI0Ka, ITOKa paboTaioT 60Ko-
BYIIKU, JOJIKEH 3KOHOMUTH TOIUIUBO U PA6OTATh B PEXKUME
ITYOOKOr0 APOCCEIUPOBAHUS — 3TU PEIIeHUsI TaKKe 3aJ105Ke-
HEBI B ABUTaTesb PI-171MB.

MeTp JIEBOYKWH,
reHepasbHbll KOHCTPYKTOP
AO HIMO «3Hepromaw»

—

TG

——
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BemeTcst paboTa M0 CO3TAHUIO BRICOKOHAMEKHOM, OBICTPO-
JelicTByoIeNr U 30PeKTUBHOM CUCTeMBI aBAPUIMTHOM 3aI-
THI. DTO [IO3BOJIUT OTK/IIOYATH JIBUTATENb N0 Pa3pyIlIeHUs.
DTO JMUIIL CTPAXOBKA. B OCHOBY 3aJI05KeHBI ITPOBEpPEHHBbIE
TeXHOJIOTUYeCcKre KOHCTPYKTOPCKUE pelleHUs, obecIieyu-
Barolire 6e3aBapHUIHYI0 paboTy ABUrATelsI U ero MHOIO-
KpaTHOe UCII0/Ib30BaHUe B AJIbHENIIIeM ,

EcTp KiroyeBoe pellleHNe, ¢ KOTOPBIM MBI TOTOBBI BBIMTU
K PaKeTYHKaM: 3TO ABHUTATEJIb C TSITOM 1000 TOHH. Ero Kito-
yeBast 0COGEHHOCTD 3aK/II0YAETCS B TOM, YTO OH BBIIIOJIHEH
I10 cxXeMe C ABYMS TYp60HaCOCHI>IMI/I arperatTaMu, B KOTO-
PBIX HACOCHI COeAMHEHDBI IT0CIIE0BATEIIPHO, 4 TYP6I/IHI>I I1a-
paienbHO. 3TO II03BOJISET CYIeCTBEHHO CHU3UTD HArpysKy
Ha 3JIEMEHTEHI I'VIABHOI'O arperata ABUTATEIA — TYp6OHaCOC-
HOIO arperata. DTOT LBUTATeJIb IIOJHOCTHIO BIIMCHIBAETCS
B XBOCTOBOM OTCEK pakeTsl «COI03-5»,

MogepHU3UPOBaHHAs Bepcus PI-124M 6a3upyeTcs Ha ysKe
OTPabOTAHHBIX U IIOCTABISIEMBIX CEDUIHO ABUTATENSAX OJISI
pakeT «AHrapa» U «Co0i03-2.16». DTH ABUTATEIU HUMEIOT pe-
KODAHBIM B MUDpe YIeIbHBI MMIIYIbC TSITU - 359 CEKYH[I,.
B3sIB 332 OCHOBY 3JIeMEHTHl U [J06aBHUB HOBYIO KaMepy, MBI
BBIIIJIM Ha ele 6ojiee BEICOKUI YAeNbHBIM UMITYJIBC TSITCH -
363 CeKyH[Ibl, IIPHUOGABUB, TAKUM 06pa3oM, YeThIpe eSHUHU-
LI, JTO obecrieurBaeT AOIIOIHUTENIbHBIN IIPUDPOCT MaCChl
I10JIe3HOIO I'pys3a.

JBUTaTeNb OTPA60TaH B PA3IMUYHBIX AUAIIa30HAX U CEro-
[IHS yoKe meTaeT. OH IIOCIIY>KUT OUYepefHBIM 3TAalIOM B JOCTH-
sKeHuU 6oJiee BBICOKHX ITIapaMeTPOB C BHeApeHHeM 6oiee
COBEpIIeHHOM aBapHUIHOM 3aIIHTHI.

i — O OO

0 B EPTOMAL POOSH
9‘ A LB TR, Py O PA—‘BOMC
bl | -
= gt -
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MAKC::HoBble pa3paboTkmn
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LleHTpanbHbIM aspormapoamn-
HOMUUECKMM UHCTUTYT MMEHM

H. E. XXykosckoro (PIYTl
«ATM>») nssecrteH Bo Bcem

MHpe CBOMMU NCCNeaOoBAHMSI"

MW 1 Pa3PAbOTKAMM B OD-
NACTU A3POAUHAMMKM N1eTa-

TEJIbHbIX ANMNAPATOB. MHCTVITYT

basunpyetcs B XKykOBCKOM
noutn 100 net 1 no npasy
MOXKET CUMTATb cebs He ro-
cTem, a xo3smHom MAKC.

B ctenax nHctutyTa pabo-
TOM BblAAOLLMECS ABMA-
KOHCTPYKTOpPbI. B noaTBep>-
neHue csoew cnasbl LLATA
npeactasmn Ha MAKC-2017
YHUKQ/IbHble MPOEKTbl HOBbIX
NepcneKTUBHbIX COMONETOB,
CO3A4aHME KOTOPbIX NpuBeaeT
K rNOOAbHbIM M3MEHEHMSIM
HE TOMbKO B MMPOBOW ABMA-
LMK, HO U B SKOHOMUKE, BU3-
Hece, rMobanbHOM NOUTUKE.
O cambIx rPAHAMO3HbIX PA3-

PABOTKAX UHCTUTYTA XKYPHAY

«BKC» pacckasan nHxxeHep
OTAENA O3POANHAMMKM Ne-

TaTenbHbix annapatos PIYT]
«UATM>»> Anexkcanap KpyTos.
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NETYYMU
KOPAB/1b-KOHTEMHEPOBO3

- ABCONMIOTHOE GONBIIMHCTBO IPY30B I1€PEeBO3SITCS ce-
TCOHSI TI0 MOPIO OTPOMHBIMU CYAaMU-KOHTEHHEepPOBO-
3aMU, C KOTOPBIMU 10 BMECTHUMOCTU He MOKeT COpeB-
HOBATbCS HU OAUH CYIIEeCTBYIOUIMI Ha CEeTOAHSIITHUN
JIeHb IPY30BOM caMoJieT. MapuIpyT Kopabiel orpaHu-
YyeH MOpeM, Jia U CKOPOCTh UX HeBeJIMKa, Bce 3To oTpu-
LIaTeJbHO CKa3blBaeTCs Ha MUPOBOM TOBapoobopoTe,
a 3HAYUT, TOPMO3UT POCT 3KOHOMHUKHU, HeCOMHEHHO,
B OyAyIIeM co3afyT CAMOJIeThl, KOTOPhIe OYAyT KOHKY-
PUPOBAThH B IPY30II0IBEMHOCTH C Kopabismu. Hauasno
3TOMY ITPOLIeCCY ITOJIOSKMJI HAIll MHCTUTYT.

Sl TOBOPIO O IIePCIIeKTUBHOM IIPOEKTe 03BYKOBOTO
TSIKEJIOT0 TPAHCIIOPTHOIO CaMojIieTa C B3JIeTHOM Mac-
COM OKOJIO 1000 TOHH. CaMoJleT IIpefHa3HAYeH [JIs
[IepeBO3KM KOHTEMHEePHBIX TIPy30B o0O0IIell MaccoH
10 500 TOHH CO CKOPOCTBIO 500 KM/Y Ha pacCTOsTHUe 60-
Jiee 600 KM. [IJIsI HeTro He HY>KHO O6yIeT CTPOUTS CIIeIU-
QJIbHBIE B3JIeTHO-IIOCA0OYHBIe I10JI0ChI. OH B3j1eTaeT
U CaUTCS C TPAAULMOHHBEIX a3pOAPOMOB Kiacca A,
KOTOpble IIPUHUMAIOT «A3pobyc A38o». CaMonleT CMo-
SKeT JIeTeTh HaJ, MOPeM Ha MaJION BBICOTe, HCIIONb3Ys
SKpaHHBIN 30deKT Ha KpercepckoM pexkume, 6y1aro-
Japsl YeMy JOCTHUTAETCSI SKOHOMHUYHOCTD (33 CUeT IIo-
BBIILIEHUS 3P PEKTUBHOCTH a3POSUHAMUKHY). OH 6ymeT
JIeTeTh Ha BBICOTE 10 3000 M, Orubasi IpersTCTBUS,
06xozs1 Tpo30Bble PPOHTHI. B KauecTBe TOIIJIMBA TYT
MOXKEeT UCII0Ib30BAThCSI CKUKEHHBIN IPUPOAHBIM ras,
6aKk C KOTOPBIM Pa3MeCTUTCSI B LI@HTPOIJIaHe CaMo-
neta. [IpopabaThIBAIOTCSI BapUAHThHI ITHJIOTHDYeMble
U HeITUIOTUPYyeMEle,
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- Kozda 3mom camonem cmoskem cosepuiliimb ceoii nep-
8blil nonem?

- He paHee 2030 rofia. Hy>KHO ellle PeIIUTh 60IBIIOHN
KOMILJIEKC ITpo6IeM, CBSI3aHHBIX C CHCTEMOM YIIpaB-
JIeHUSI TaKUM aIlllapaToOM, C CHJIOBOM YCTAHOBKOM.
Ha HeM [OO/IKHBI 6BITh OUEHBb MOIIHBIE ABHUTATENIH.
Ha «BOMHTe-777» YCTAHOBJIEH ABUTATENb J9O C TIATOH
0 50 TOHH. 3[IeCh HY;KHA TaKas >Ke B3JIeTHAs TAra,
HO, TaK Kak camojieT GyOeT JIeTaTh Ha MaJIOM BHICO-
Te, OBYXKOHTYDHBIE JBUTATENIU He 6YAYyT 3bdeKTHUB-
HBIMHU. Y HUX IIOBBIIIIEHHBI N pacxon TOIIJIKBa, Clie-
JLOBATEJIPHO, HYXKHBI OyAYyT BUHTOBBHIE [IBUTATENIU.
BO3HUKAIOT ITPO6JIeMEBI C IIepefayell MOITHOCTH OT Ta-
30TYPOMHHOIO reHepaTopa BUHTY. HyskeH pPeAyKTop,
KOTOPBIM BBIZIEPsKI 6Bl TaKKMe MOIIHOCTU. [JIS 3TOrO
CcaMoJieTa O0JI>)KHBIL 6BITH CO3aHBI HOBBIE II€PCIIEKTHB-
Hble MaTepHaJIbl, CKOpee BCero, KOMIIO3UTHEIE,

- B uem npeumyuiecmaeo eauiezo annapama?

- XoTesnock 65l ellle pa3 IIOLYEePKHYTh, YTO OCHOBHEIE
€ro KOHKYDEHTHl — He CAMOJIETHI, a CyAa-KOHTEHHEePO-
BO3Bl. MBI Ipe/II0IaraeM, YTO HAIll AIlIIapaT IIpefoCcTa-
BUT HOBBIE JIOTHCTHYECKHe BO3MOXHOCTH JJISI TPaHC-
IIOPTHBIX KOMITAaHUI. ITO BO3MOXKHOCTH II€PEBE3TU
6OmpIIre (10 CPABHEHUIO C TPY30BEIMM CAMOJIETAMH)
IIapTHUM TOBAapa Ha 3HAYMTENIPHO GOJIBIIEH CKOPOCTH,
YyeM CyLa-KOHTEeHHEePOBO3bI, U C 6oyblIer 6e30macHo-
CThI0. Besib HepeIKO KOpabau TepsiloT KOHTeMHephl 13-
32 BOJIHEHUI Ha Mope. OHU 0YeHb 3aBUCU MBI OT IIOTO[I-
HBIX YCJIOBHI, KPOME TOr'0, BEIOPACHIBAIOT B aTMOCHEPY
OTPOMHOE KOJIMYECTBO BPEIHBIX BEIIECTB.

OcHoBHble rabapuTbl TaXXenoro

TPAHCMOPTHOIO CAMONETA MHTErPANIbHOM

cxemsl (TTC-UC):

Bsnethag macca — 1000 ToHH
[oysononbemHocTb — 500 ToHH
CkopocTb — 500 km/u

Pasmax kpbina — 95 m

OnvHa — nopsaka 74 m

Konea waccn —1é6 m

Camonet He byaeT B3NeTATb C BOABI, KAK
TPOANLMOHHbIE SKPAHOMMAHDI, O 3HAUNT,
emy He noTpebyeTcs NpeoAoneBaTb

ee BbICOKOe COMPOTUBEHNE, UTOODI
PA30rHATHCS.

Makem msaxcenoeo mpaHcNopmHo20 caMmosiema
uHmeepasnbHoli cxembl (TTC-UC)

Bo3ayuHo-kocMumyeckas chepa N23(92) ceHTabpb 2017
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CAMOINET BU3HECA
N HE TOJ1bKO

- CerogHs MBI HabniomaeM HOBYIO BOJIHY HHTepeca
K CBEpDX3BYKOBBIM 6HM3HecIKeTaM. Belb MHOTUM 6u3-
HecMeHaM TpebyeTcs OIIepPaTHUBHOCTH IIepefBUKeHUS,
TPATUTh BPeMsI U CHJIBI HA MHOT'OYACOBBble MEXXKOHTH-
HEHTAJIbHBIE IIepesieThl Ha OOBIYHBIX CAMOJIETaX UM
He XO4YeTcsl. B Mupe eCTh HECKOJIBKO YAaCTHBIX KOMIIa-
HUI, KOTODHBIe [IBITAIOTCS CAe/IaTh ITI0L0OHEIM allnapar.
TIpoBopaTca uccinenoBaHus B NASA, B JAXA - AIIOHCKOM
areHTCTBE a3POKOCMUYECKUX UCCIeJOBAaHN M.

LIATHY He OTCTaeT B pa3paboTKax CBEPX3BYKOBOIO JIAM-
Hepa. Hamr mpoekT MesKKOHTUHEHTAJIBHOIO CBEPX3BY-
KOBOT'O CAMOJIETA PACCYUTAH Ha [1€PEBO3KY [1ACCAKUPOB
CO CKOPOCTBIO JI0 2100 KM/4 Ha JAAJIBHOCTH 0 8000 KM,
Ero dopma ob6ycioBIeHa CO3aHHEM MUHHHMAJIBHOTO
3BYKOBOI'O yIapa Ha 3eMJie,

ITpoekThl Ty-144 U «KOHKODPA» IIOTEPIIeNIN 3KOHOMU-
gyeckoe GHACKO, IOTOMY YTO MM 3allpellaly J1eTaTh
HaJ 3eMJIell CO CBepPX3BYKOBOM CKOPOCThIO, Hamr ca-
MojeT 6yZleT BHIIIONHEH 6e3 HeJOCTAaTKOB CBOUX K Me-
HUTBIX IIpeflIecTBeHHUKOB. Ero BBITSIHYTas dopma
U CTPeJIOBUJHOEe KPBIJIO TUIIA «YaliKa», COTJIACHO HUC-
ClIeOBAaHUSAM, [OOJ/IKHBI CYIIeCTBEHHO YMEHBIIUTh
YPOBeHb 3BYKOBOI'O AaBJIeHHUA Ha 3eMjie. CKopee Bce-
ro, 3TOT caMoseT byzeT IMpefiHa3HAYeH JJIs1 [IePeBO3KU
I1accaskupoB 6HM3Hec-KIacca - 20 MeCT, HO HaMU IIpe[i-
YCMOTpPeHa U KOMIIOHOBKa 3KOHOMKJ/IacCa BMeCTHMO-
CTBIO [10 80 IIaCCaskKHMPOB.

L
Ffa6apuTbl NepcneKkTMBHOro CBEPX3BYKOBOro
6usHecaxeTa

Ckopoctb — 2100 km/u

HanbHocTtb nepeneta — no 8000 km

Kondourypaums
NAcCcaXMpPCKoro canoHa:
buzHec-knacc — 20 mecrt
DkoHomknacc — 80 mecr

PEMC MOCKBA — CUOHEM.
NPOOONMKUTESIBHOCTb
NOSETA — TPU YACA

- MeXXAyHapOOHBIN IIPOEKT, B KOTOPOM IIPHUHU-
MarwT yd4yactue EBpocoro3, Poccus, ABCTpanud,
HaIlpaBJIeH Ha Co3JaHHe BBICOKOCKOPOCTHOTIO
TPLKAAHCKOIO CaMoJieTa C TUIIEP3BYKOBOM CKOPO-
cThIO 6oslee 8000 KM/4. Ha 3TOM camosere MOXK-
HO 6yneT IprieTeTh U3 MOCKBEI B CHIHEH 32 TPU
yaca. [TpeaIionosKUTeIbHO, CAMOJIeT OYAEeT JIeTaTh
Ha >KHUJKOM BOJ0poze.
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TOMNNMBO bYAYLLETO

- B CoBetcroM Coro3e B 1988 rofy CO34JIU JIeTAIOITYIO
nabopaTopuio Ty-155, ITUTANIYIOCS SKUIKUM BOLOPO-
JOM U CKM>KEHHBIM IIPUPOAHBIM ra3oM. IIpUHIIUIIN-
QJIbHAas BO3MOXKHOCTB CO3[JaHM I TAKOI'0 CaMoJIeTa 10/ -
TBepKAeHa. UIeT oTpaboTKa SKCIUTYyaTallUU TaKOro
TOIUIUBA. JKUAKUM BOLOPOL, — 3TO KPHOTreHHOe TOIIH-
BO. TeMIlepaTypa ero XpaHeHHs COCTaBisgeT -260 °C.
Hy>KHa O4eHb XOPOIIasl TEIIJIOU30JISLIMs 6aKOB 1 BCel
TOIUIMBHOM CHICTeMBI, CHCTEMBl KOHTDOJSI, CUCTEMBI
IIPOBEPKU I'epMETHYHOCTH 6AKOB, LI@IOCTHOCTU TeIl-
mon3onsiuu. Ocobble 3KCIIIYaTal[OHHBIE TpeboBa-
HHS: 3aIIPaBKa OYeHb CJIO’KHA.

ITeHBI Ha TPAAULIMOHHOE TOpIoYee — KePOCHUH — PaHO
WIH II03[HO IIOIOJN3YT BBepX. 3arackl HedTH 6yAyT
HUCCAKATh, MHTepeC K BOLOPOAY - YBeIMYMBATHCA.
Ceryac ABUraTeIHd HA BOLOPOAHOM TOIUIMBE aKTHB-
HO IIPOJBUTAIOTCS B aBTOMOOMJIeCTpoeHUH. IlocTe-
IIeHHO U MBI IIpUJeM K BOAOPOLHOM 3KOHOMUKeE,
Ceftyac pa3pabaThIBAIOTCS 37IeKTPUUECKHe TeHepaTo-
PEI Ha BOOOpoLe. Bce 3T0 B 3a4aTOYHBIX TeXHOJIOTHUAX
yKe cyiecTByeT. OCTalIoCh IIPOCTO Pa3BUTh IO IIPU-
e€MJIEMOI0 YPOBHS.

-V camonema o4eHb Heo6blMHAA HOCOBAA HAaCHb pro3ens-
Jka. HenoHamHo, 20e ke pacnonazaemcs Ka6uHa nunomoe?
- DTO BO3yX03a60PHUK. Ha TUIIep3BYKOBOM CKOPO-
CTHU TPaAULMOHHBIE TYp6OpPEaKTHUBHBIE IBUTATENIU
ysKe He paboTaroT. 34ech IIPSMOTOUYHBIE BO3IYLI-

——

Makem 2unep3ByKOBO20
naccamcupcko2o caMosiema,
pabomarnuie2o Ha #UOKOM
Bodopode

HO-PeaKTUBHBIN IBUTATEIb C 0CO60M KOHPUTYPALIU-
el BO3yx03a60pHOTO YCTPOMCTBa, KOTOPOe CO3[laeT
HeobxoIMble ITapaMeTphl y>ke B KaMepe CTOpaHUs
JBUTATENS.

[IpY TUIIeP3BYKOBOM CKOPOCTU CHJIBHO HAarpeBaeTcs
KOHCTPYKLIMS alIiapaTta. MCIIonb3oBaHHE >KUAKOIO
BOAOPOZA II03BOJIUT OXJIAKAATH KOHCTPYKIIHIO — 3TO
60HYC OT HCIIONIB30BaHUSI KPUOTEHHOIO TOIUIMBA.
Tme 6ymyT cUAeTh MUJIOTHL — He CTONb BakHO. Cero-
OHS yKe eCTb CUCTeMBI 3JIeKTPOHHOIO 3peHHUs. g
5TOrO arlrapaTra IMIPUAYMAIOT CIeLlHMaJIBHYIO CHCTe-
MYy TeXHUUYeCKOIo 3peHUsi, 6e3 HeobXOLUMOCTU CO-
30AHUS TPafULIMOHHOrO GoHaps KabuHbl, LIATHU
3aHHUMAEeTCS 3KCIIePHMMeHTaIbHBIM HCCIeL0BaHHEM
A5pOoATHAMUMYECKOM MOZEeNU, UCCIeJOBaHUEeM Tede-
HUS BO3[IyX03260pHUKOB, IIoKa 3TO ITepCIeKTHBHOE
HUCCIeloBaHUe. B 2050 rofy TakoM caMoyeT CMOSKeT
CYyIl[eCTBOBATh.
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NMOKA ®AHTACTHUKA...

Cpenm nasnibOHOB /V\e>K,D,YHOpOD,HOFO ABMAUMOHHO-KOCMNUECKOTIO CAJ/TIOHA €CTb
OoanH MOﬂGHbI(MI‘;I, COBCeEM HE I'IpVIMeTHbIlZ. B Hem npoeacrtasieHo 6yuy|_uee oTe-
YeCTBEHHOM asmnaumnm, KOCMOHABTUKU U pO6OTOTeXHMKVI. NmeHHOo 30eCb HAXO-
AaT CBOE BOMJIOWEHNEe CaOMble IEP3KNEe, CaMble CiOOHTCICTVNHbIe NMnPoOeKTbl, NOKA
npeacrtasjieHHble B BUAE €305LLUMX, NON3AOLWNX, NIABAOLWNX N, KOHEYHO, NEeTAto-
LMx mogenen. He 3a ropammn 10 BpeEMs, KOraa nx Cco3fartesin BolpacTtyT U BO3-
BECTAT HA BECb MU O CBOMX OTKPDBITUAX U YONBUTETTbHbBIX M306peTeHVI9IX. B atOom
MAaBU/IbOHE KAXKAble ABA rogd npoxoant cbecmscmb ACTCKOro HaAy4YHO-TexXHu-
YeCKOoro rteopyecrtea «OT BUHTA!».

KOHBEPTOTJIAH —

TPAHCMNOPT bYAYLUETO

Tumodoen Wenecr, 13 nert, r. HoBocnbupck:

- KoHBepTOIUIaH - 3TO JeTAaTeJbHBIM amlapaT C Io-
BODOTHBIM [BUTAaTelleM, KOTODBIM IIpH B3JIeTe U IIO-
canke paboTaeT Kak IIOABEMHBIM, a IIPU II0JIeTe — KaK
TSHYILIMM, ANIapaT B3jJeTaeT, KaK BepToieT, HaJlb-
llle II0BOpayMBaeT MOTOpP Ha 45 LPafycoB, Pa3rOHseT-
Cs1 IO OIIpeliefIeHHOM CKOPOCTU U JIETUT, KaK CaMoJieT.
Ero mpeMMyllecTBO IIepel, BePTOJIeTaMHM 3aKII0YaeTcs
B TOM, YTO OH JIeTaeT HaMHOIO0 GBICTpee, a IIepef; CaMoJIe-
TaMH - B TOM, YTO B3JIeTaeT BEPTHUKAIBHO, 6e3 pa3roHa.
EMy He HY>KHa B3JIeTHad I10J10Ca. JJaHHAag MOJENb IIpef-
CTaBJIsIeT CO60I KOHBEPTOIUIAH CKOPOH roMoIry. B CCCP
1 CIIA OpPOBOSMINCH Pa3paboOTKU TaKUX AIIIIapaToB.
B MAMU B 1930 rogy 6bUI CO34aH IIPOEKT KOHBEPTOIUIaHaA,
KOTOPBIM Ha3bIBICS «COKOJ». [TOKA ellle 3KCIUIyaTaLlHs
KOHBEPTOIUIAHOB IIPEACTABIISIET GOJIBIIYI0 OIIACHOCTD,
0CcO06eHHO KOIZIa OHU PAabOTAIOT B IIEPEXOJHOM pPEXHME,
KOTla MEHSIOT yroi. Sl Hafelock, 4To B OyAylieM B Ha-
LIIeM CTpaHe BCe-TaKU CAeNIAoT TaKOM alrapart. M B ero
CO34aHUH MHe II0CYACT/IMBUTCS Y4aCTBOBATh.
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BYPOBASl YCTAHOBKA
AJ11 MAPCA

Anexkcanpap v lNasen Cmbiunsesbl,
r. Huwxnum Hosropoa:

- Ham mpoekT - caMoxofHasi 6ypoBasi yCTaHOBKA IS
Mapca. OHa MOKeT JOBUTAThCA I10 Mapcy, o6Be3sKaTh
IIPeNsITCTBUS, BOypUBaThCs. Cerluac akTyalbHa fo6bpIda
KCKOIIaeMBIX ISl IIOAJeDPsKAHUS >KHU3HeHesTelbHOCTU
CTaHLMU Ha Mapce. CTaHLUs 6yIeT ux fo6bIBaTh, aHa-
JIM3UPOBATH U IIOCBHUIATH CUTHAI Ha 3eMJII0 O TOM, YTO
OHa O06HapysKuIa. MBI pACCUHUTBIBAEM, UTO PO6OT 6yIeT
[I071y4aTh SHEPrHUI0 OT AaTOMHBIX PEAKTOPOB U CMOSKET
IIpo6ypUTH TPYHT Ha 1,5 MeTpa.

BukTtopus COBOJIEBA, pyKoBoauTenb
MexayHapoaHoro ¢pecTtmBans Hay4YHO-TEXHUYECKOro
TBOp4YecTBa «OT BUHTA!», YyieH 061ecTBEHHOro
coBeTa MuMHnpomTopra:

— ecmuBanb «Om BUHmMa» cyujecmayem ymce 12 aem.
C 2007 200a oH npoxodum Ha amodli 3ame4amesibHoli
naoujaoke, Ha MAKC. Vdesi opeaHusayuu gecmuBa-

J151 NPUHa0Ie#CcUm BblOaoUeMYCsl PYCCKOMY YHEHOMY,
axkademury PAH bopucy CepeeeBudy AnewiuHy. Cpedu
HbIHEWHUX y4aCMHUKOB eCmb U me, KMo npuesxcaem
ctoda ¢ 2007 200a. 30ecb npedcmaB/ieHbl OHOWECKUE
npoekmsi B 0b1acmu aBuayuu U KOCMOHaBMUKU, CO30aH-
Hble B pasHbix 20podax Poccuu u B pa3Hbix CmpaHax Mupa.
lMeped mem Kak nonacms ctoda, Bce pabombi npoxodsim
cmpoxcatiluti KOHKYPCHbIL ombop.

naBHas uesnb hecmuBans — co30ame pebsmam naowaory
015 06LeHUs. ABUAYUOHHO-KOCMUYECKUL CaloH — Jiyy-
wee Mecmo 0J1s1 BCmpeyU oHbIX 10bumeseti mexHUKU.

Ha HecKo/1bKo OHell OHU OKYHaromcs B yHUKabHYO

ammocghepy, NpoHU3aHHY0 MBOPYECMBOM, HOBbIMU
OMKPbLIMUSMU U U306pemeHusMu. Pebsima densmcs opye
C Opy20oM onbImoM u udesMu, a makxce obujatomcsi ¢ npo-
gbeccuoHabHbIMU NUAOMAaMU, yHEeHbIMU U KOHCMPYKMO-
pPamu, Komopble 04YeHb 3aUHMEPECOBaHbI B IMOM, Umobbl
Halimu ce6e 00CMOUHbIX yHEHUKOB.

«AHTEM-3»

®denop [pbauenko, 11 nert, r. Matmuropck:

- Hamr ImpoeKT Ha3bIBaeTCsI « MHOMOQYHKIIHOHAIIb-
HBI POOOTOTEXHHYECKUHN KOMILIEKC "AHTeM-3"».
910 IwiatdopMa, OCHAIIeHHAas KOHTPOJUIEpAMU
Arduino Uno, ZAaTYUKaMU U MOLYISIMU [JJISI BBI-
[IOJIHEeHUS PA3IUYHBIX OQYHKUMUH. OCO6eHHOCTb
«AHTesS» 3aKIIYAeTCsI B «BUOPOMYPABBUIIIKAXY,
KOTOpBHIe IIepeBUTAIOT er0 1 OLHOBPEMEHHO BhIOH-
BAaIOT ITBUIb K3 OYHUIIAeMOM II0BEPXHOCTHU. B maH-
HOM MOZUHUKALIMYU HMEIOTCS [Ba BHAA PO6OTOB:
KCCIIeSOBATeNb U IIbUIECOC. JaTYHUK poboTa-uccie-
JLOBaTeJIsI BRIBOLUT MHPOPMALIHIO O TEMIIepAaType U
BJI&XKHOCTHU Ha 3KpaH. [IpUHIIMIIHATBPHOE OTIUYMeE
Halero poboTa-melIecoca OT YsKe CYIIeCTBYIOIINX
B TOM, YTO OH MHOrOQYHKIIMOHAJIEH. B maHHBIN
MOMEHT HaMU OCBOEHBI TPU QYHKIIHUU: UCCIe0Ba-
HUe, oXpaHa U y6opKa.
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Paagunoynpasnsemas
mogenb NAaHeToxoaa
(MoHOUMKA)

LUAPOXO/[,

Cepadoum Hedoepos, 15 ner,

r. HoeomockoBck:

- Mo mmpoeKT Ha3bIBaeTcs «lllapoxond». KocMOHaBTHU-
Ka B HaIllel CTpaHe Pa3BHBaeTCs CTPeMUTeNbHO. He 3a
ropaMu ocBoeHHe JIyHBI U1 Mapca. OcBoeHUe JIYHEI Ha-
YHeTCs paHblle U 6yeT IPOXOAUTE B IIPOMBIIIIIEHHBIX
macmrrabax - Bce paiu PeKoro M30ToIa renus-3. Koc-
MOHaBTaM II0TpebyeTcss HeJOpOroe, a Camoe IJIaBHOe,
3ddeKTHUBHOE CPeACTBO IIepelBIDKeHUs . JIyHOMOOUIIb,
paspaboTaHHBIHE B CIIIA, 6ymeT CTOUTH OKOJIO 30 MJIH
J0/1JIapOB - OYeHb JOPOro.

3aIyMaBIIMCh Ha/l 3TUM, 5 CTaJI PA3MBIIUISTh K BCKOpe
IIpUILeN K BEIBOAY, YTO 3¢deKTHBHee U JlellleBjie BCero
IIepelBUIaThCs I10 II0BePXHOCTU JIYHBI Ha MOHOLIMKIIE.
OH HeOpOroM, JIEroK B yIIPaBJIeHUM, 3aHHMaeT MaJo
MeCTa B II0C3AJIOYHOM MOZAYJle U OUYeHb MaHeBpPeHHBIH.
S M3roTOBMII BA KoOjleca M3 IIOJIMIINACTA U KaIIPOlaK-
TaMa. Mexay HEUMHU HaXO[STCS CTaJbHBbIe IIADUKU OT
IIOOIIKUITHHKOB — IJIA PEryJIMpPOBAHUA BBICOTHL. IZ[BI/II‘E).-
TeJlb, Cb€MHbI€ AHTE€HHBI, PE3UCTOD, HABHUTAIIMOHHEIE
OTHU B MOeM MOHOIIMKIIe II0JIHOCThI0 paboyrie. MaHeB-
PEHHOCTH OCYIIeCTBSIeTCs IIPH IIOMOIIY HAaKJIOHA KOC-
MOHABTA BIIPaBO-BNIeBO. E3IUThH OH 6y[eT CO CKOPOCTHIO
He 60J1ee 20 KM/4, TaK KaK ITPHU 60JIbIIIeI T CKOPOCTH MOTO-
LIMKJI Hen36eXKHO 6yeT ITOAIIPHITHBATD.



WBaH 3ANLIEB, Bo3ayWwHO-MHKeHepHas WwKosia Mry
nmeHu M. B. JlomoHocoBa:

— Hawu pebsima cmposim pakemsi U 3anyCKatom ux
019 oCyujecmaieHUsl 3KCNepUMEHMOB U U3MepeHUL.
B030yuWwHO-UHM#EHEPHAs WKOa npoBooum
obuwepocculickuli 4eMnuoHam No pakemHomy
MOOEe/IUPOBaHUI0. Y HAaC HECKOJIbKO pe2yJIsipHbIX Jiue,
20e pebsma cobuparom pakemabl-HOCUMEJIU BECOM

00 300 2 u 3anycKatom ux Ha 300 M. B Bbicweli

Jiuee pebsima, npoweduwiue ombop, cobuparom
annapamael 00 00H020 KuJ02paMma, Komopsble
Jlematom Ha 60sbLIuUx pakemax Ha 1-2 kM. Ewye 6osee
BbICOKasl lu2za 06beduHsIem cmy0eHmMOoB Ha4yaslbHbIX
KypcoB — pebsima cmposim annapamal U NOOHUMarom
ux Ha eesiueBoM wape Ha 30 KM. OmoesibHble CeKyuU
B Hawel WKoe 3aHUMarmcs cneyuasbHbeiMu
3a0ayamu, Hanpumep paspabomKoli MexaHU3MOB

B paKeme, 0mBEMmMCMBEHHbIX 3@ €€ PACKpbImue

Ha onpedesieHHbIX Bbicomax. Llesib Hauweao npoekma —
pasBume B pebsimax mexHuU4ecKoe mBop4yecmso

U NOKasamb UM, YmMO MaKoe KOCMUYECKas UHWCEHEPUSI.

MAPCOXO[ «KPOKOONI1-4»

Uropsb Monbekun, 13 ner, r. MNatmropck:

- Mot ITPOeKT SIBJISIeTCS. OCHOBOM 10 00yUYeHUIO CO3/a-
HUIO POOOTOTEXHUKHU . Ha JAaHHBIM MOMEHT TaKOT'0 eIH-
HOTro 6230BOr0 IIPOEKTa B MUpe He CyllecTByeT, HysKHO
3aKyIaTh HECKOJIBKO PAa3IMUYHBIX KOHCTPYKTOPOB, 06-
YYaIOI[MX 3JIEKTPOHUKe, [TPOrPAMMUPOBAHUIO U 3D-I1e-
4aTu. JTO HeyAoOHO U [0poro. [103TOMY MBI PeIIrIu
CO3[aTh KOHCTPYKTOP, KOTOPBIM [aBaa Obl 3HAHUS BO
Bcex 06acTsIX POOOTOTEXHUKM. Halll IIpoeKT Hay4UT
JleTell OCHOBaM 3JIEKTPOHUKU, IIPOrPAaMMUPOBAHUS,
3D-MoOJleIMPOBaHUs U MeXaHUKU. Kpome Toro, oH 6y-
JleT HAMHOTO JiellleBJie IPYTrUX KOHCTPYKTOPOB.
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HA OPBUTY BbIBEJIEH CITYTHUK BOEHHOT0

HASHAYEHUA

Kak coobmuay IIpefcTaBUIU
MuHUCTEPCTBA 060pOHBEI PO, HO-
BBIM DOCCHICKHI BOEHHBIM CIIYT-
HUK, 3a0yIIeHHBIN ¢ BalikoHypa,
BBIBEZIeH Ha OPOUTY U T'OTOB K BBI-
[I0JIHEeHUIO 60eBBIX 3a7aud. BEIBe-
JleHle BOeHHOTO CITYyTHHKA Ha Op-
6UTY IIPOIIIO B IITATHOM PESKUME,

Llemu, crogIirie IIepern CIIYTHH-
KOM, OQULIMIbHBIMH UCTOYHHU-
KaMHU He pasmiaurarTcsa. OgHaKo
SKCIIePTHl BBICKA3BIBAIOT IIPELAIIO-
JIO’KEHHEe, UTO aImapaT byneT uc-
TI0JIb30BATECSI /1T HaOMIOmeHUIT
332 BOEHHBIMU JeHNCTBUSIMU B CH-
puu. Takue CIIyTHHKH YaCTO OCYy-
LIeCTB/ISIOT MOHUTODPHHI IIepe-
OBIDKEHUSI BOEHHBIX CUJI APYTUX
CTpaH,- 06 3TOM ITHIIET U3IAHUE
«[IOJIUTAKCIIEPT».

s 3amyCcKa CIOYTHHKa HC-
II10/1b30BaJIaCh  paKeTa-HOCHUTEeIb
«I[IpOTOH-M». B3/JIeT IIPOMCXOMIII
C KocMozppoMa BalikoHyp B HOYb
Ha 15 aBrycra. [IOTOM OT paKeThl
OTZE/IHJICS CO CIIYTHHMKOM Pa3rOH-
HBIH 6JI0K «BpH3-M».

COCTOSIBIIUICS ITYCK CTaJI I06U-
JIEMHBIM - COTBIM [JIS pake-
TBHI-HOCUTENS TSKEIOoro Kiacca
«[IpOTOH-M», KOTOpPasl UCIIOIb3Y-
€TCSI C 2001 TOAA, U 414-M IIYCKOM
B JIETHOHM HCTOpUU PH «IIPOTOH»
(Bcex MopubUKAIIMM, HaUYWHASA
€ 1965 roma).

PakeTa-HOCUTENb «IIPOTOH-M»
U Pa3rOHHBIM 60K «BpH3-M»

paspaboTaHBl M CEPUHHO H3rO-
TOBJISIIOTCS B LOCYyZapCTBEHHOM
HayYHO-IIPOU3-

KOCMHUYECKOM

BOACTBEHHOM ILieHTpe ['KHIII]
uMeHU M.B. XpyHuuena (LleHTp
XpyHHUYeBa, BXOOUT B TOCKOPIIO-
palnio «POCKOCMOCY).

«ITpOTOH-M» - pakeTa-HOCHUTENb
TSDKeNOro Kilacca, IIpefgHa3Ha-
YeHHas [JIs 3aITyCKOB PAa3TMYHBIX
KOCMHYECKUX aIllIapaToB IIO IO-
CYOApCTBeHHBIM UK KOMMepye-
CKUM IIporpaMMam. CerogHa PH
«[IpOTOH-M» C Pa3TOHHEIM 6J10-
KOM «BpH3-M» 06eCIIeYHBaeT BBI-
BefleHHe Ha CeollepexOfHYI0 Op-
GUTY I10JIE3HYI0 HATPY3Ky MaCCOM
CBBIIIe 6 TOHH, a HeIloCpeACTBeH-
HO Ha TreOCTAl[MOHADHYI0 OpbOU-
Ty - 1O 3,3 TOHHBI. «IIpOTOH-M»
IIpefCTaBIsIeT CO6OM pa3BUTHE pPa-
KeThI-HOCUTeS «I[IpOoTOH-K» U 06-
JafaeT yAy4dlleHHBIMH SHepromMac-
COBBIMH, 3KCIUIYaTALIOHHBIMU
U DOKOJIOTUYEeCKUMHU XapaKTepU-
CTUKaMU. [1epBbIM IIyCK KOMIIIEK-
ca «IIpoToH-M» - «BpH3-M» COCTO-
SITICSL 7 AIIpeJIsi 2001 Tofa.

C nmomorreio PH «IIpoToH-M» oCy-
IIeCTB/IsIeTCSI OOGHOBIEHME U Das-
BepThIBaHHE OTe4YeCTBEHHBIX Op-
OGUTANBHBIX CITYTHUKOBBIX CHCTEM
TJIOHACC u «3KRcIIpecc», KOTOPBIe
06eCIIeynBalOT CBSI3bI0 PErHOHBI
Poccuu. PH «IIpoTOH» — OCHOBHOE
CPeICTBO BBIBEJIEHUSI OPOUTAIB-
HBIX MOIYJIEH [JIsi POCCHEICKOIO
cermeHTa MKC. 3a mpoleflrre
rogel ¢ nomourpo PH «ITpoTOH-M»
6BLTIO 3aITyIIEeHO OKOJIO 70 KOCMU-
YeCKUX allllapaToB B HMHTepecax
MHOCTPAaHHBIX 3aKA3YHKOB.

HicmoyHuK: Pockomoc

KUTAM CO3JAET
CTPATETMYECKHN
bOMBAPIMPOBLIUK
«HEBUTUMKY»

B kuTarickux CMU 6b1H Omy6iu-
KOBAHBI CITyTHUKOBHEIE GoTOrpadpuu
paHee HEH3BeCTHOrO CTpaTeruye-
CKOro 60mMbapaupoBIIHKa. CaMojieT
COeaH II0 CXeMe «JIeTAIollee KpPBI-
JIO» U, BEPOSITHEe BCETO, SIBIISETCS
IIPOTOTHUIIOM II€PCIIEKTHBHOIO KHU-
Tarickoro 6ombapaupoBIuKka H-20.
BriepBble 0 pa3paboTKe 3TOM MaIlIU-
HBl OBUIO OQHIIMAIIBHO 3aSBJIEHO
B 2016 rony.

KuTaii cTaHeT BTOPOM CTPaHOH, 06-
JIaJAIONeN MaJIO3aMETHBIM CTpaTe-
THUYeCKUM 60M6aPAHPOBIIUKOM.

MammHa co3faeTcs B paMKax TeX-
HOJIOTUM PaJMOJIOKALIMOHHON Ma-
J03aMeTHOCTH Stealth. OuepraHusg
camorieTa Haubosee IIOXOXKHU Ha aMe-
PHUKAHCKUM MaJIO3aMeTHBIN 60M-
6apaupoBIIUK B-2 Spirit, a Takke
Ha IepCIeKTUBHBIN B-21 U Ha ypap-
HBI GecrIIOTHUK  X-47B. Takas
KOMIIOHOBKA JIaeT BO3MOSKHOCTh MaK-
CHUMQIBHO CHH3UTh 3PPeKTUBHYIO
IUIOIIAAb paccesiHus (SI1P) camorneTa,
YCIIOXKHSISL ero 06HapysKeHMe € II0MO-
IIBI0 PAJMOJIOKALIMOHHBIX CTAaHIIUHI
IPOTUBHUKA., COIJIAaCHO MMEIOIIUM-
Cs1 OLleHKaM, IIpHUHSTHe H-20 Ha BoO-
OpYy>KeHUe IUIAaHUDPYeTCS B 2025 FOAY.

YicmoyHUK: PyccKoe aeeHmcmso
HoBocmel
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BO3AYLIHAA OBOPOHA

Haqecmno =

Mﬂﬂﬂpﬂll:!ﬂll

C C-300B4

CoBpem eMbl p@/ 3a
r1PO-I1BO, a 09] OBbIe oemMy
nocmpoeHuro, docmamoyHo
3gpgpekmuBHbI,.00HaKo Heob6xo00umMo \
oyeHumb BO3MOX¥HOCMb ux adanmayud
'K HOBbIM MEXHO0J102UYEeCKUM yHnaaaM

ux coomesemcmaue mpebyembiM

YPOBHSIM pa3Bumusi u onpeodesiums
Haubosiee BaytHble HanpaBJleHUs
MoOepHuU3ayuu U COBepueHCmBOBaHuUsl.
3mo B nosiHOU Mepe omHocumcs

U K 3eHUmMHo-pakemHou cucmeme (3PC)
MPO-IBO C-300B4, modepHu3upyembil
BapuaHm komopoli 6ydeM ycs10BHO
Ha3biBamb C-300B4M.




TekcT: AnnekcaHap JIV3AH,

00KMOp MexHU4YeCcKuUXx HayK, naypeam 'ocydapcmaeHHol npemuu P,
eeHepan-selimeHaHm B omcmaske, bbiBuwuli npedcedamenb 20CKOMUCCUU
no ucnsimaHusim 3PC C-300BM — npedwecmBeHHuuybl C-300B4, 3Kc-
3amecmumesnb KomaHoytouwe2o (HadaabHuKa) Bolick [MBO CyxonymHsbix BOUCK
N0 BOOPYMEHUIO — 2/1aBHbIU UHMEeHepP BOLUCK MBO CyxonymHbix BOUCK

OBpeMeHHOe Ppa3BUTHE TeXHOJIOIHYeCcKUX
YKJIAZ0B U LHMPPOBBIX TEXHOJIOTUM B IIOJIHOM
Mepe IIPOeLIPyeTCs M Ha HaIlpaBlIeHHUs pas-
BUTHA cucTeM [TPO-IIBO pa3IMyHOIO YPOBHA.

Ta >ke FOrocnaBus 60/IBIION KPOBBIO IIOATBEPAUIIA,

4YTO He MOJEpHH3HpyeMasi U He COBepILIEHCTBYIO-

LIIasICA AeCATKAMU JIeT cucTeMa ITBO coBepIlleHHO He

s3ddekTHBHA B 60pEbe CO CpeACTBAMU BO3AYIITHO-KOC-

MHUYECKOro HanazeHus (BKH) gaske UeTBEPTOTrO I10-

KOJIEHUSI, He TOBOPS y3Ke O IIepCIIeKTHUBHBIX.

HecooTBeTcTBHe ypoBHeMN pa3BuTHs CBKH u cu-
ctem IIBO, He3dPeKTUBHOCTh «TPALULIOHHOIO»
IIOCTPOEHUS TIPYIIIUPOBOK IIBO IIPOSIBUINCHL U B
OPYTUX BOEHHBIX KOHOIMKTAaX, IOMUMO IOTOCIaB-
CKoro - Ypak, JluBus, CUpus.

CpencrBa  BO3LYLIHO-KOCMUYECKOTO HallafeHUus
IIPOAOJIKAIOT COBEPIIEHCTBOBATHCS, PACILIMPSIETCS
UX TUIQK, YBEIMUUBAIOTCS 60eBble BO3MOKHOCTH.
JlOCTaTOYHO MHTEHCHBHO BHOBB CTJI MYCCUPOBATh-
Cs1 BOIIPOC 06 OMHOCTOPOHHEM BhIxoze CIIIA 13 goro-
BOpa II0 pakeTaM CpPefHEeN U MeHbIel AalbHOCTHU
(BPCM]I), YTO HOZHUMAET 3HAYHUMOCTh GOPBOBI C
6UUINCTUYEeCKUIMU pPaKeTaMU Ha TeaTpax BOEHHBIX
JIeMCTBUM U Ha QPOHTAX, & TaKKe 3aIIUTHI 0C060
B2OKHBIX 06BEKTOB OT UX YVIAPOB.

Onmumu3ayusd cocmasa
Boesbix cpeacms 3PC C-300B4M

Pe3ysbTaT MHOTOJIETHEM AKCIUTyaTallMU CHCTEM
psima C-300B, M3HAYIBHO 3aJI0KEHHBIN B HUX Ha-
VYHO-TEXHUUYECKUH IIOTeHLIMAI, PSL IIPOBedeHHBIX
HCCIIeJOBAaHME ITI0Ka3kIBaioT, uTo 3PC C-300B4 co-
OTBETCTBYeT TPeOGOBAHUSIM BpPeMEHH, U CO3MAHUE B
6IIM>KAMIIIEN I€PCIEeKTUBE TPUHIIUIINAIBHO HOBBIX
CHCTeM 3TOrO KJIacca IS ee 3aMeHbl He TpebyeTcs.
IlyTeM peanmu3aliMy IIPOAYMAHHOIO 3BOJIIOLIMOH-
HOTO Pa3BUTUS U MOAEPHHU3AIIMU GOEBBIX CPEICTB
CHCTEeMBI BO3MOSKHO JOGHUTECS PEBOIOIIMOHHBIX pe-
3yJIBTATOB, COXPAHHUB B LI€JIOM OGJIMK U HIE0JIOTHIO
ee IIOCTPOeHHU S Ha JINTEeNBHYIO IIepCIIeKTUBY. Ta-
KO BBIBOZ, MMeeT IPUHIIUIINUIBHOE 3HaUeHHe, TaK
KaK IT03BOJISIET TOCYHAPCTBY H30eKATh 3HAUUTENH-
HBIX SKOHOMUYECKUX 3aTparT.

B 3TOM CBSI3U IVIABHBIMU HAIIPABIEHUSMHU COBED-
nreHcTBOBaHMUS 3PC C-300B4M SIBISIIOTCSI OIITUMMU-
3alIMsl COCTAaBa BXOASIIMX B Hee GOeBBIX CPEACTB,
CTPYKTYPEI ee IIOCTPOeHMSsI, a TakoKe IIOBBIIIeHUe U
COBePUIEHCTBOBaAHME OTAEJIBHBIX 3HAYHMBIX 6OEBI:IX
1 TEXHHUYECKHX XapaKTePUCTUK CPENICTB U aJITCOPUT-
MOB HX B3aUMO/EHMCTBUS B COCTAaBe CHCTEMEL IIPU CO-
XPaHeHWH UIe0JIOTUH ee IIOCTPOeHM .

Borrpoc coctaBa U cTpyKTypeI 3PC THIIa C-300B BO3-
HUK ellle ITIPU IPUHSITHUU Ha BOOPY>KeHUe ee [1epPBOT0
«IIOJTHOMACIITA6HOrO» BapHaHTa U OBLI CBSI3aH CO
CPaBHUTEBHOM CTOMMOCTBIO 3eHUTHOM DPaKeTHOM
6puransl (3p6p), BOOPY>KEHHOL 3TOM CUCTEMOH .

DTOT BOIIPOC HYKHO 6BLJIO pelllaTh B II€PBYIO OYe-
penb 3a cyeT CHMKEHHS TPYHAO03aTpaT U COBepIIeH-
CTBOBAaHHUS IIPOM3BOACTBA CpPeACTB CHCTeMbI. Ho
mpu npoektupoBaHuu 3PC C-300BM «AHTeN-2500%
Pa3paboTYUK peurwI MONTU II0 IYTH YIIPOIIeHUS
ee COCTaBa, MCKIIOYHMB U3 Hee TSKEeJIYIO ITYCKOBYIO
U JIETKYIO IIYCKO3apSDKAIOIIYI0 YCTAaHOBKM, paHee

Ha camMmume Poccuiickoil Menepayuu

u Pecny6nuku benapycb npesupgesm P@®

B.B. Mymux ypenun oco6oe BHUMaHue
MeHAeHyuAM passumus B Mupe HOBbIX
COBPEeMEeHHbIX meXHoNnoruyecKux yknajaos
NnAMOoro u faxe wWecmoro yposHei,
NOAYepKHYB, YMO MONbKO CMPaHbl,
3KOHOMUKU KOMOpbIX 0CBOAM 3mu YKNafbl,
B 6yaywem ocmaHymecs 3KOHOMUYecKu
MOWHbLIMU, AEeCN0CO0HbIMU U He3aBUCUMbIMU.
Ha npowepnwem nocne amoro page
Meponpuamuil, B moMm yucne Ha cammume
G20 B Fambypre, HeogHoKpamHo obpawanochb
BHUMaHUe Ha posb U 3Ha4YUMOCMb HOBbIX
meXHonoruyeckux yknajaos U mecHo
yBA3aHHOll ¢ HUMU YupPOBOIl IKOHOMUKU.
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BXO[MBIIIKe B cocTaB C-300B. 3T0, 10 MHEHUIO pas-
paboTumKa, IT03BOJIMIO 6Bl CYLIECTBEHHO CHH3UTh
CTOMMOCTh CUCTEeMBI. IIpM 3TOM IIpenrioiarajioch,
YTO «YIIPOLLIEHHBIM» COCTAB CHCTEMBI IIpaKTHUe-
CKU IIO3BOJIUT COXPAaHUTH €e OCHOBHBIe 60eBble
XapaKTEPUCTUKU II10 OTHEBOM ITPOM3BOAUTENIBHO-
CTH U TOTOBHOCTU K OTPKEHUIO MACCUPOBAHHBIX
PaKeTHO-aBHALIMOHHBIX yAAPoB (MPAY).

Takoe pelleHUe, OODKHBIM 06pa3oM He COIJIaco-
BaHHOE C IT0TpebuTeeM - BoricKaMu [1BO CyxomyT-
HBIX BOMCK (MX KOMaHJIOBaHHe B TO BpeMsI Hax0OIH-
JIOCh B cocTaBe Borick IIBO cTpaHBbl, TO €CTh B IPYTOM
[JIaBKOMaTe), He 6pUI0 omobpeHo U ocymapCTBeH-
HOM KOMMCCHEH 110 COBMECTHBIM UCITBITAaHUSIM 3PC
C-300BM, HO COXpaHsIeT CUIY U I10 Ce IeHb.

B pesyibTaTe TaKOIO pellleHMs B cucTeMme C-300B4
(mpeemuuIle C-300BM «AHTEI-2500») B HACTOSIIIEE
BpeMs Ha ITYCKOBBIX YCTAaHOBKaX (9A83M2) pasme-
LIIAFOTCS TOJIBKO JIeTKMe 3eHUTHEBIE yIIpaBisieMble pa-
KeTel 9M83M, a TsDKeslble 3eHWUTHBIE YIIpaBisieMble
pakeTsl 9M82M(/]) pa3MeIeHbl TOJIBKO Ha ITyCKO3a-
PSDKAIOIIUX YCTAHOBKaX 9A84-2. IIpaBma, ITYCKOBAS
YCTAaHOBKA 9A83M2 CTayIa YHUBEPCAJIBHOM, CII0CO6-
HOM GOPMUPOBATH IT0JIETHEIE 33IaHUS U YIIPABISATD
B IIOJIE€TE KaK JIETKOM, TaK U TSKEJIOHM pakeTaMu. Ho
OIITHMAJIEH JIX TAKOM COCTAB CTPEIbOOBOrO KaHAJIa
(3PK) crcreMsl C-300B47?

PaHee yske orMedanoch, 4yTo 3PC pgma C-300B us-
HaYaJIbHO 33JIaBaJIach U pa3pabaThIBasIach IJIsI pe-
LIeHUS 33124 TaKTUYeCKOM ITPOTUBOPAKETHOM 060-
poHB! (I[TPO) Ha TeaTpaxX BOEHHBIX JEHCTBUI U Ha
dpOoHTaX, KCTAaTH, KaK M aMepHUKaHCKas CHUCTeMa
THAAD, Ho C-300B 6bUIa ITPHUHSTA HAa BOOPY>KeHMe U
CTaJia IIOCTYTIATh B BOICKA 60j1ee yeM Ha 26 JIeT paHb-
1Ie aMepUKAaHCKOM., OCHOBHOIM DPaKeTOM, pelllaro-

Pe3ynbmam MHoronemueil akcnayamauuu
cucmem papa C-300B, usHa4anbHoO 3aN0MHeHHbII
B HUX Hay4yHO-MeXHuUYecKuil nomexyuan, paa
NpoBeAeHHbIX UccNeaoBaHuil NoKasbiBalom, 4Ymo
3PC C-300B% coomsemcmsayem mpeboBaHusam

BpeMeHu, U co3faHue B bnumaiiweil nepcnekmuse

NpUHYUNUaNbHO HOBLIX CUCIMEM 3MOro Knacca

[inA ee 3aMmeHbl He mpedyemcs. Mymem

58

peanu3auuu npoAymMaHHoOro 3soNOUUOHHOr0
pasBumua u MofepHusauuu 6oesbix cpeacms

cucmembl BO3MOHHO A06uUMbCA PeBONOUUOHHBIX

pe3ynbmamoB, COXpaHuB B UENOM 06/UK u
UICONOrUI0 € NOCMPOEHUSA Ha ANUMENbHYI0
nepcnexmusy.

et B 3PC psima C-300B 3amauu I[TPO, sgBisieTcs 3YP
OM82M («THTraHT» 10 AMEPHUKAHCKOM TEPMHHOJIO-
ruu). Pa3MelneHre OCHOBHOM 3YP-IIPOTHBOPAKETHI
TOJIBKO Ha ITyCKO3aPSDKAIOIIMX YCTaHOBKax (I13Y),
CTBIKYEMBIX C IIYCKOBBIMHM YCTaHOBKAMI, OCHAIIeH-
HBIMH JIETKMMHM pakeTaMH 9MS83M, Hejb3sd IIpU-
3HATh OIITHMAJILHBIM.

ITpu pemreHuu 3amayd ITPO pacrionaraeMoe CHCTe-
mom C-300B4 Bpems, TO eCTb BpeMsI OT MOMEHTa
obHapykeHUs 'Y BPCII no ee mopakeHus 3YP Ha
JQJIbHEeN TPaHUIle 30HBI IIOPasKEeHHUS, UCUUCISIeTCS
JIeCSITKAMU (45-50) CeKyH[,. Peasr30BaTh IIpaKTUYe-
CKM BO3MOXKHO TOJIBKO C IIOMOIIBIO ITYCKOBOM YCTa-
HOBKH, OCHAIIIeHHON HeOOXOLMMBIM THUIIOM PaKeT,
HaXOZSIIeNCs B 60eBOM peskUMe (B peXKHMe 60eBOro
OKUJIAHUS) U aBTOMATHUeCKH YIIPAB/ISIEMOI C MHO-
TOKAaHAJIBHOM CTAHIIMM HaBefeHUs pakeT (MCHP)
9C32M. Tak u 610 B 3PC C-300B, HO He CTajJio B
C-300BM, a 3aTeM U B C-300B4.

Pe3ynbTaThl HAayYHO-KUCCIeI0BAaTEeIbCKUX YUEHUM,
Ioa u rocucnblTaHUM 3PC C-300BM I10KA3BIBAIOT,
YTO HCIIONIb30BaHIE ITyCKO3aPSDKAIOIINX YCTAHOBOK
9A84-2 C TSDKeIBIMHU PaKeTaMHU IS I1epe3apsiKaHUs
JIETKUX IIYCKOBBIX YCTAHOBOK B IIpollecce BeleHUS
60€eBBIX IEFICTBUH KpalHe CJIOKHO. J]a M KaKas >Ke
3TO IIOJHOLIEHHAsI IIyCKO3apsDKAIOIAsl YCTAaHOBKA,
ecnIy y Hee Ha 60pTy OOUH THII PaKeT, a Iepe3apsi-
>KaThb OHA JOJI’KHA ITYCKOBBIE YCTAHOBKU C JPYTUM
TUIIOM PaKeT? 9TO CKOpee LOPOroCToAIasl KpAaHOBAS
yCTaHOBKaA. Ilycko3apspKaroiiasg YCTaHOBKa 9A84-2
IIPaKTUYeCKU IlepecTayia 6BITH TaKOBOM. OHAa CKO-
pee CTajia IIyCKOBOM YCTAHOBKOM mjisl 3YP gM82M u
3apSDKAIOIIEN YCTAHOBKOM A7 3YP 9M83M, TO eCcTh
GYHKIIMY Pa306IITUITHCE.

[IpOCUYUTHIBAJICS T BpeMeHHOM 6aslaHC Itepesa-
DPSPKaHUSA ITYCKOBBIX YCTAHOBOK B IIpOLiecce Befe-
HUS 60eBBIX OeHCcTBUM 3PK U oTpaskeHUs MPAY,
OLleHMBajlach JIM [OOCTAaTOYHOCTH TeXHUYECKUX
CpPencTB (TPaHCIIOPTHBIX MaIlluH, I[13Y) IS BBI-
[IOJIHeHU S 3THUX 3a[au, [lepe3apsokaHudg IIY U ca-
Mo3apskaHug [13Y? Kpome toro, I13Y 9A84-2 Kak
IIyCKOBas yCTaHOBKaA 3YP gM82M B KOHTYD 60eBOro
YIIpaBIeHU KOMILJIeKCa BRIIOYaeTC s Yepes IIyCKOo-
BYIO YCTAaHOBKY 9A83M, 4TO TOXKe He SIBJISIETCS OII-
TUMaJIbHBIM BaPHAHTOM.

B LIeIoM HMeEIoIIHecs JaHHbBIe, a TaKKe JaHHEbIe
TOCUCITBITAHUMN ITOATBEPIKAAIOT HEOIIPABAAHHOCTD
paHee ITPUHSTHIX PelIeHU. B HACTOSIITUEM MOMEHT
U B OJIIDKAMIIEN ITePCIIeKTHBE 3TOT BOIIPOC OISITh
obocTpsieTcst, IprobpeTaeT 3HAUYUMOCTb U aKTyaJIb-
HOCTb B CBA3HU C paccMoTpeHHeM B CIIIA mpefjosKe-
HUU 10 BBIXOAY U3 OrOBOPA O JIMKBUJALIMU PaKeT
CpellHeM U MeHbIIel TIBHOCTHU U aKTyanu3aliiiel B
3TOM CBSI3U pellleHUs 3a7a4 [TPO Ha TB/],.

O4eBUIHO, YTO HEOOXOAWMO BO3BPDATUTHCSI K CO-
CTaBy 60eBBIX CPELCTB B COCTaBe CTPeIbOOBOTO KOM-
wiekca (3PK), oTpab0TaHHOMY B paMKaX CHCTEMBI



TPEAMOMEHNS N0 CTPYKTYPE 3P[IH MOJEPHU3UPOBAHHOM 3PC C-300B4 3-BATAPEIHOTO
COCTABA, BOEBOA IOPAZI0K 3PMIH NPEIATAEMOM CTPYKTYPbI M ET0 BO3MOM(HOCTH 110 IPOTUBOPAKETHOM
1 IPOTHBOBO3MYIIHOM OBOPOHE, A TAK)XE CPABHEHHUE MOTEHLHMANbHbIX BO3MOXXHOCTEN 3PEP C-300B4

Buiwectsiuyii KN (CKM) 3EHVITHb}Vl PAKETHbBIN IUBU3MOH C-300B4M
(3-barapeiiHoro ocTaga)
X Y3en pa3seaku 1 Leneykasanus

OCHOBHblE  XapaKTepucTuKn Bennu.

Obuee KomyecTBo 06pabaTbIBaembix v 0T0bpaxaemblx Lieneit 40 250

SQ%K&YBFO%%FO 06;;\’/?3 KonnuecTso 0gHOBPEMEHHO COMPOBOXAAEMBIX TPACC Ligneli:
«/030p-3h> HPOAMHaMMueckux — 70
banmcnueckux — 16
KouaHgHbli g 9CASTM KonnuecTso 0fHOBPEMEHHO BblIABAEMbIX LieeyKa3aHuMii
3eHUTHBIM PaKeTHbIM KOMMIeKCam (batapesm) 2024
[lanbHOCTb MepeAaum HGOPMALMMA 10 LGPOBLIM

P/IC nporpaMMHoro 0630pa Ten1exkoA0BbIM kaHanam g3u (KI cuctemsl — 3pk), ku 20-30

9C19M «Mmbups-M»

Pexum bP «3BeH0»

BM 9A331 3PK «Top-M2»

KOMBUHUPOBAHHDBIN 3EHUTHBIN
PAKETHbIN KOMIUIEKC (BATAPES)
— B CucTeme - 3

1y 9A83M ¢ 3YP 9M83M MHOroKaHanbHag craHuus
Hasegerus paker (MCHP) 9G32M (R
MyckoBble ycTaHOBKM
«CuHTE3MPOBAHHbIEY
paKeTHble KaHanbl _

[13Y 9A84 ¢ 3YP 9M82M \ MyckosapsiKarowme H3y 9A85 (3yP 9M83M Pexum BP «38eH0»
YCTaHOBKM

COCTAB U KOIMYECTBO EOEBbIX CPEACTB B IIPEIJIATAEMOM CTPYKTYPE 3PIIH 3PC C-300B4M

boesble cpeacTBa PNIC KM MCHP — TIY ny M3y M3y bM Pakers
3PC

9C15MB/9CI9M  9C457M  9C32M  9A82M  9A83M  9A84M  9A8SM  9A33IM  IM82M/IM83M / 9331
Konwy. 1 1 3 b 12 3 b 8 18 72 96
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C-300B, TO eCTb UMEeTh TSPKeJIble ITYCKOBLIE U I1YCKO-
3apspKaoIye ycTaHOBKY (ITY Turia 9A82 u I13Y TuIla
9A84) M JIerKHe IIYCKOBBIE U ITYCKO3aPSIKAIOIIHE
ycTaHoBKY (ITY Tura 9A83 u I13Y Turma 9A8s5), mpu
5TOM B PaMKaX OITTHMM3ALIMM KOJMYeCTBa 60eBBIX
CpencTB B cocTaBe 3PK mMeTs ABe ITY Tuma 9A82 u
onHy I13Y Tuma 9A8¢ c TsokensIMU 3YP U deTwipe I[1IY
TUIIa 9A83 U ABe 13V Turia 9A85 C 1erkuMu 3YP.

YuuteiBast, 4To MCHP 9C32 obecrieyrBaeT OgHO-
BPeMeHHBIN 06CTpesl L0 LIeCTH a’pofHHaMHYe-
CKUX Liesiel, a TaKKe TO, YTO IIYCKOBAsl yCTAHOBKA
9A83M2 B cricTeMe C-300B4 cTana YHUBEPCAJIBHOM,
Criocob6HOM GOPMUPOBATH IIOJETHBIE 33JaHUS U
YIIPaBJIAThH B II0JIeTe KaK JIETKOM, TaK U TSKeIoHn
pakeTtamu, ILienecoobpasHo B 3PK peanu30BaTh
PekKMM «CHHTe3UPOBAaHHOIO» PAaKeTHOIO KaHala.
CyTb 3TOrO IIpeJIOKeHUSI CBOLAUTCSA K TOMY, UTO
K OBYM TsDKRenbIM ITY Tuma 9A82 IIOACTBIKOBBIBA-
I0TCS ABe jterkux I13Y Tuma 9A8s5 c mjerkumu 3YP.
DTO I103BOJISAET IIPU HAJIUYHHU B 3PK BCero 4eTripex
nmerkux ITY o6CTpelMBaTh OLHOBPeMEHHO ILIeCTh
A9POJMHAMUYECKHX liejierl JIeTKUMH paKkeTaMHU,
YTO YBeIMYMBaeT OTHEBYIO IIPOM3BOAUTEIBHOCTD
3PK cuCTeMBl B 3TOM peXXHMe B II0JITOpa pa3a 6e3
JOIIOIHUTEIBHBIX 3aTpaT.

CoBepwieHcmBoBaHue cmpykmypbl
3eHUMHbIX pakemubix G6puran,
OCHaWeHHbIX MOepHu3upyemoii
3PC C-300B4M

AHaIM3 COCTOSIHUS NpoTUBo6opcTBa CBKH U cu-
cteM IIPO-TIBO, 0COBeHHO C YYETOM COOBITUM B
IOrocimaBuu - 110 CyTH, IIOJIUTOHE, Ha KOTOPOM OT-
pabaThIBaIu BCe IepCIIeKTUBHBIE CIIOCO6BI BOODY-
SKeHHOM 60pBOHI, — U IT0CIeIVIOIINX BOEHHBIX KOH-
GIMKTOB ITOKA3bIBAET, YTO CUCTeMBI TUIIa C-300B4
PacCMAaTPHUBAIOTCS HAIafalollell CTOPOHOM Kak
0c060 BaskKHBIe OOBEKTHI. B 3TOM CBSI3U OHU Tpeby-
0T COGCTBEHHBIX AKTHUBHBIX CPEJCTB 3alIUTHI, B
[IePBYIO OYepelb OT [IOPasKeHU s [IPOTUBOPALUO0IIO-
KaLMOHHBIMHU pakeTamu (IIPP).

Ha ocHOBe HcClIefoBaHUI Haubosee ONTHMAaIb-
HBIM pellleHHeM 3TOM 3aJadyl BULUTCS IIyTh BBeZe-
Hus B cocTaB 3PC Trna C-300B4 60eBhIX MaIIKH (EM)
3PK Tura «Top-M2» (110 ;Be BM B COCTaB y3/1a pa3Be-
KU U 60€BOT0 YITPaBIE€HUS U B COCTAB Kaskaoro 3PK),
PaboTaloIIUX B peXKHMe 3BeHa B eUHOM C 60eBEIMU
cpenctBaMu 3PC HMHPOPMALIMOHHO-YIIPABIISIONIEM
IIPOCTPAHCTBe U UMeIOIIUX LIUPPOBbIe CUCTEMBI Te-
JIEKOZ,0BOr'0 0O6MeHa C COOTBETCTBYIOIIIMHU CPeZCTBA-
Mu 3PC. Ilpu stom BM 3PK «Top-M2» OOIKHEBL pac-
CMaTPHUBAThCI He KaK IIpUaBaeMble CPefiCTBA, a KaK
06s13aTeNIbHASI COCTABHAS YaCTh CUCTEMBEL.

OyeBupHO, Ymo HeoGxoauUMO BO3BpaMuUMbCA
K cocmaBy 6oeBbiX cpeacms B cOcmaBse
cmpenbfoBoro komnnekca (3PR),
ompabomaHHoMY B paMKaX CUCMEMbI
C-300B, mo ecmb uMemb maAxenbie
NycHOBbIE U NYCKO3apAMKalowue ycmaHoBKU
(MY muna 9A82 u N3Y muna 9A84) u nerxue
NycHOBbIE U NYCKO3apAKalowue ycmaHoBKU
(MY muna 9A83 u N3V muna 9A85). Mpu
3moM B paMKax onmumu3sauuu Konuyecmsa
GoeBbix cpeacms B cocmase 3PK umemb
ase MY muna 9A82 u opHy N3V muna

9A84 ¢ mamenoimu 3YP u yembipe MY muna
9A83 u ase N3Y muna 9A85 ¢ nerkumu 3YP.

PaHee aBTOpP 3THX CTPOK IIpe[jiarajl Ha3blBaTh Ta-
KHe KOMOMHUPOBAHHBIE KOMITJIEKCHI «IIOJTUTAMHBI-
MM», TeIlepb IIpeACTaBiseTcs 6ojiee ITPaBHIBHBIM
Has3eiBaTh 3PK Tuma «Top-M2» B cocTaBe 3PC C-300B4
CpeaCTBAMU aKTUBHOM 3aITUTHI. B CBSI3U C BBeZIEHU-
€M B COCTaB 3eHUTHO-PaKeTHOM cucTteMbl BM 3PK
«Top-M2», HEO6XOMMO OIITUMHU3UPOBATh AJITOPUT-
MBI HUHQOPMALIMOHHOIO 06MeHa U 60eBOro yIIpaB-
JIeHUS 3TUMU CpefCcTBaMU o CTOpoHEI KIT 9C457M
U MCHP 9C32M u obecrieyeHHsI TeCHOI'O OTHEBOTO
B3aMMOJIEVICTBUS.

Ho BOmpoOC, CBSI3aHHBIM CO 3HAUMTEIBHOM CTOU-
MOCTBIO 3€HUTHBIX DaKeTHBIX 6purap (3pbp), TeM
601ee BOOPY;KEHHBIX MOJEPHU3UPOBAHHBIMU 3PC
C-300B4, IIPOJOJIKAET OCTABATHCSI AKTYATIBHBIM.
[IpeACTaBISETCs, YTO €T0 PellleHle 3I0KEHO B II0-
KCKe OITHMAJIBHBIX CTPYKTYpP KaK Ha ypoBHe 3PC,
TaK U Ha YPOBHe 3p6p B LIJIOM.

Texuuyecku 3PC Ttuma C-300B4 criocobHa co CBO-
€ro KOMaHJHOIo IIyHKTa 9C457M yIIpaBIsATh de-
ThIpbMS 3PK, TO €CTh YeThIPbMS 3 HUTHBIMHU PaKeT-
HBIMU 6aTapesMu (3p6aTp), a B COCTaB 3p6p MOKET
BXOOUTh M AaBTOMATU3KMPOBAHHO yIIPABIATHCA C KIT
3p6p, ocHameHHOro ACY turma «IlonsHa-[4Mi», 10
YeThIpeX 3eHUTHBIX PAKETHHIX JHUBU3NOHOB (3pIH).
Ho 3eHMTHAas pakeTHas 6pHUrajza TaKoOro COCTaBa
(4 3pOH X 4 3p6aTpP) CIMIIKOM KPYITHOMACIITA6HA,
KMeeT U36BITOYHOe KOJIMYecTBO 60eBBIX CPEZICTB B
CPaBHUTEIPHO OTPAHUYEHHOM 30He 60eBBIX [er-
CTBHUI U aIIPUOPU He OIITHMAaJIbHa.

B CBSI3U C 3TUM JEeTAJIBHO PACCMATPUBAIUCEH U UC-
CJIeIOBAJIMCh BO3MOXKHOCTU 3p6p [IBYX APYTUX TH-
IIOB: 3p6p-1 B COCTaBe 3 3pAH X 4 3pbatp u 3p6p-2 B
COCTaBe 4 3pJH X 3 3p6aTp.

S
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')



CPABHEHME MOTEHIMAMBHbIX BO3MOMHOCTENR 3EHUTHBIX PAKETHBIX BPUTAL @

C-300B4M PA3TMYHOT0 COCTABA

3PEP-1 C-300B4M

B COCTaBe 3-3paH N0 4 barapen B Kaxgom r
P/ICKO

PACTO oPn E NMonsiHa-A4M1

CpPTP
Y3en Pa3BeAKN U LieNeyKa3dHna

,\\ J)
* PACKO 9C15MB

EM 9A331 PACTO9C19M
3PK «Top-M2»

M 3p6p C-300B4M

3paH C-300B4M
3 far. cocrasa)

KM 9C457m

i

3PK«Top-M2> 3enuthble pakeTHble batapen

/

=

OCHOBHbIE  XapaKTepuUCTAKH 3PbP-1

OCHOBHBIE BOEBBIE XAPAKTEPUCTHKH 3PEP C-300B4M PA3/THYHOM CTPYKTYPbI

3PEP-2 C-300B4M

B CoCTaBe 4-3pgH 10 3 batapen B Kamomr
P/ICKO
PACTIO ‘ oPK R NonsiHa-A4M1
Cp PTP
Y3en PasBeaKY 1 LieneyKasaHus KN 3p6p C-300B4M

s | i
P

* PACKO 9C15MB 3paH C-300B4M
EM 9A331 P/IC MO 9C19M (3-68T. (0(TaBa)

3PK «Top-M2»

-
»\ix,

B noasm -

5M 9A331
3PK«Top-M2> 3enuthble pakeTHble batapey

3PbP-2

KonuuecTso auBM3MOHOB B COCTaBe bpurab| 3

3PBP C-300B4M 4-11BU3MOHHOTO

4 cocrasa (3PBP-2) no3sonser npukpbITs

O61iiee KOANYECTBO OAHOBPEMEHHO OBCTPENNBAEMbIX LiENeii:

Ha 25% 60nblue 0C060 BaxHbIX 06bLEKTOB

ronoBHbIx uacreit BPCA - 12 12 NPV YBENUYEHUN CTOUMOCTI H0EBbIX
O6P - 24 24 CPeACTB bpHragbl BCero Ha 3-5%
TP 48 48
a3pOANHAMINYeckix Leneid, B oM unce KP— 200 208
I I S S
Konnuecrso 0CHOBHBbIX MPUKPLIBAEMbIX 00BEKTOB 3 4 =
OTHOCUTENbHAS CTOUMOCTb 3p6p 1 1,03

COCTAB 1l KOTIMYECTBO BOEBbIX CPEACTB B 3PEP C-300B4M PA3TIMYHON CTPYKTYP! s

boesble (pescTBa PNIC KT MCHP 1Y [y M3y M3y 5M Pakerl

e 9C15MB/9C19M  9C457M  9(32M  9A82M  9A83M  9A84M  9A8SM  9A33TM  I9M82M / 9IM83M / 9MI331
3PBP-1 4 4 3 12 24 43 12 24 32 72 288 384
3PBP-2 5 5 4 12 24 48 12 24 34 72 288 408
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Pe3ynbTaThl HCCIEAOBAHUM IIOKA3aJIM, YTO 3p6Dp
THna C-300B4 4-IMBU3HUOHHOIO COCTaBa (3p6p-2) Imo-
3BOJISIET IIPUKPHITh HAa 25% 60Jble 0C060 BaSKHBIX
O0OBEKTOB ITPU YBEIMYEHUH CTOMMOCTH OCHOBHBIX
60eBbIX CPeACTB GpHragbl B CPaBHEHUHU C 3p6p-1
(3-IMBU3MOHHOTO COCTABA) BCETO Ha 3-5%, UTO CIIEAY-
€T IIPHU3HATh OIITUMAJIbHBIM 1 IIOAJIESKAIIMM I10CTIe-
LYIOIIEH pean3allui,

3aammMoctpepnblil nepexsam CBKH

B cBs13U ¢ paccMoTpeHreM B CIIA rIpefjioskeHHUH I10
BBIXOJZly M3 JIOTOBOPA O JIMKBUIAIINY PaKeT CpefHe
Y MeHbIIIeH JalbHOCTH, Ha [1€PBBIH IIJIaH OIISTh BBI-
XOIOUT BaKHOCTH pelleHud 3aga4 [TPO Ha TB/1, a Tak-
>Ke 60PBOBI C BO3AYIITHO-KOCMHYECKUMHU CUCTEMAMU
Y THIIeP3BYKOBBIMU KPBUIATHIMU pakeTaMu (BKC u
['3KP) Ha GOJIBIITHUX BHICOTaX U B OIMXKHEM KOCMOCE,
Ho coBpeMeHHOe pellleHMe 3THX 33J1a4 HaKIaJIbIBa-
€T HOBBIe TpebOBaHUSI K 60€BbIM U TeXHUYECKHIM Xa-
PaKTEPUCTHKAM paKeT-IIePeXBATYUKOB YKa3aHHBIX
Lienen.

Ilesio B TOM, YTO Ha BBICOTAX 34-36 KM (B TaK Ha3bI-
BaeMoI1 30He KapMaHa) TpaKTHYEeCKY 3aKaHUYKMBAET-
Cst aTMOCEPHBIH CJIO 3eMJIH, U PAKETHI-IIEPEXBAT-
YMKU C A3POAUHAMUYECKUM CII0CO60M YIIPABIEHYS,
YCIIEIITHO AeMCTBYIOIIME B IUNIOTHBIX CJIOSIX aTMOChe-
Pbl, He CIIOCOOHBI paboTaTh B 3TOM 3aaTMOChEpPHOM
obnactu. TpebyeTcs mepexon Ha Tra3ogUHaMUYe-
CKO€e yIIpaBJIeHHE PaKeToM (YIIpaB/IeHHEe BEKTOPOM
TSITH PaKeThI), UTO TEXHUYECKU U TEXHOIOTHYECKHU
peasn3oBaTh BeCbMa CJIOXKHO. IIpaKkTHUYecKU Bech
3a/esl [10 UMEIOIUMCS B MUpe 3YP OpreHTUPOBaH
Ha a3poAMHAMUYECKUe CII0COObl yIIpaBieHus. He
CJIYYalHO CerofHs TonbKo Poccus u CIIA MMeIoT
TUIIEP3BYKOBBIE PAKETHI-IIePeXBATUYMKHU C Fa304HHa-
MUYECKUM YIIpaBIeHHEM.

Axanus cocmosnusa npomusofopcmsa CBKH

u cucmem MPO-NBO, ocobeHHo ¢ yuemom
co6bimuil B Orocnasuu — no cymu, nosUroxe, Ha
Komopom ompabambiBanu Bce nepcnexmuBHbie
cnocobbl Boopy:KexHoil 6opbbbl, —

U NOCNERYIoWUX BOGHHbIX KOH(IUKMOB
NnoKasbiBaem, Ymo cucmembl muna C-300B%
paccmampusalomecs Hanagatoweil CmopoHoil
Kak 0c0060 BaxHbie 06bekmbl. B 3moil cBA3U
OHU mpedyiom co6CMBEHHbIX AKMUBHbIX
CpefcmB 3awumbl, B nepayto ouepeab om
nopaKeHua npomuBopaaucIoKayUOHHbIMU
pakemamu (MPP).

Ceropna monbko Poccua u CLUA umerom
runep3ByKoBbie paKkembl-nepexsamyuru
C rasofjuUHaMuyecKum ynpasneHuem.

Ho ecnu amepukanckaa 3YyP SM-3
«Cmangapm-3» 3PC «Makuc» MopcKoro
GasupoBaHus BbinycKaemcs cepuiiHo u
yi#e HauuHaem npeacmasnamb yrposy
ANA HawuxX cmpameruYyeckux aaepHbIX
cun, mo 3YP 9M82MB, obecneuusarowias
3aammocthepHblil nepexsam, nocne
ycnewHbiX KOHCMPYKMOPCKO-3aBOACKUX
ucnbimanuii Musucmepcmsom o6oponbl PM
«He 3ameyeHa» U B cocmas 3PC C-300B4
J10 CUX nop He BBEAeHa.

Ho ecnu amepuraHckas 3YP SM-3 «CTaHZapT-3»
3PC «HmKHC» MOPCKOrO 6a3MpPOBaHUS BBIITYCKAET-
CS1 CEPUMHO U Y3Ke HauMHAET IIPeACTABISATD YIPO3Y
OJIS1 HAllIUX CTpPAaTeruyeckuXx SAepHBIX CUI, TO 3YP
9M82MB, obecrieyuBaroiias 3aaTMochepHHBIH Iiepe-
XBaT, II0C/Ie YCIIeUIHBIX KOHCTPYKTOPCKO-3aBOACKIX
UCITBITAHUN MUHUCTEPCTBOM 0O60POHHBI PO «He 3a-
MeuyeHa» U B cocTaB 3PC C-300B4 [0 CUX II0p He BBe-
OeHa.

CIIA, moHMMasd, 4TO paKkeThl 3PK «II3TpHOT» I10 Xa-
PaKTepHCTHUKaM HEBO3MOXKHO AOBECTH [0 peayusa-
LJMY THUIIeP3BYKOBOIO 3aaTMOCOEPHOro IlepexBaTa,
OCPAaHUYMNIN UX MOLEpHU3aLUI0 YpoBHeM PAC-3, a
dyukuuu ITPO Ha TB], Bo3noxkuiau Ha 3PC HazeM-
Horo 6a3upoBaHus THAAD, Temeph y>ke pPa3BepTHI-
BaeMyIo U 3a pybeskom (FOskHast Kopes, BO3MOSKHO,
SITIOHUS).

B oTyiuyue oT CIIIA, MBI HMeeM Heo6XOaUMBIH Ha-
YYHO-TEXHUYECKUH 3afes1. [To3ToMy, OT6POCHUB aM-
GUIIMH U PYKOBOACTBYSICh 3[IPaBBIM CMBICJIOM, YK€
ceryac MOXKHO CO3aTh OTBEUAIOIIYI0 COBPeMEeHHBIM
Tpe6OBaHHUSIM U He UMEOIIYIO PABHBIX B MHPE OeH-
CTBUTENBHO equHYyI0 (s IIBO BKO u Borick IIBO
CB) 3PC ITPO-TIBO MOAY/IFHOIO IIOCTPOEHUS Ha 6a3e
3PC gasnpHero fercTtBus C-300B4 u C-400, KOTOphIE
He KOHKYPHUPOBUIH 6bI MEKIY CO60M, a JOTIONTHSIIHN
IODPYT APYTra, ¥ BBECTH B COCTAB 3TOM CHCTEMBI paKe-
Ty 3aaTMocdepHOro repexsaTta TUIla 9M82MB. 3To
[I03BOJIMJIO 6Bl CYIIIECTBEHHO COKPATUTb CPOKHU II0-
CTaBKHU I1ePCIIeKTUBHOIO 3eHUTHOI'O BOOPY>KEHUS B
Boopy>keHHBIe CUJIBI, Pe3KO CHU3UTD 3aTPATHI HAa ero
CO3[IaHMe U 3aKYIIKU U 06eCIIe€YUTh KOHKYPEHTOCIIO-
COBHOCTD HAIIIUX CPEZICTB HA MHPOBOM DBIHKE,
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CTtpaTtocdepHbli TEXHONOINYECKNI
NneTtatenbHbIn annapart «Metennua»
CO34aeTCs CTYAEHUYECKMM KONNEKTUBOM
MI'TY nmeHun H. 3. bBaymaHa ans
NPOBELEHUA NETHLIX UCMbITAHUN

3JIEKTPOHArpeBHOro peakTMBHONo ABuraTtens,

npeAHasHaYeHHOro A8 3KCnayaTaumm
€ro B COCTaBe CBEPXMaJibIX KOCMUYECKUX
annapaToB. VicnbiTaHve ABuraTens
NpoOXoAnT B npoLecce cBob6oaHOMo
nageHna «Metenmubl» CO cTpatocTarta

C pa60TaIOLLI,I/IMI/I PEAKTUBHbLIMU ABUTATENAMMU,

3aKpy4MBaloOLMMM annapaTt BOKpYr
NpoAoJiIbHOM ocu. 0 AaHHbLIM TeENEMETPUM
BO3MOXHO OMpPeaennTb TAry gBuratens

BO BPEMEHMN.

PeaKTuBHble aBuratenu

Kopnyc 3U+

LTaHrm

ConHeyHbIn napyc AHTEHHbIA 610K

Puc. 1. [lpumep MexniaHemMHO20 KOCMUYECKO20
annapama ¢ 3/1eKmpoHa2pPeBHbLIM PEAKMUBHbIM
oBueamenem

SAAYN NPOEKTA

MUHHUATIOpU3ALUSA 3JEKTPOHHBIX KOMIIOHEHT
KOCMHYECKHUX aIlllapaTOB IIPHUBOAUT K TOMY, YTO
Hapaay C¢ KOCMHU4YeCKHMMHU allllapaTaMU IIPDHMBBIY-
HBIX PAa3MEPOB M IIPDHBBIYHOIO (bYHI(HHOHaJIa I10-
SABHUJINCh CBEPXMaAJIbl€ aIllldPAThl KIdCCa HAHO- KU
IIUKOCIIYTHHUKOB. B IIociensHee BpeMs OHU IIO
MHOT'HM IIapaMeTpaM 3aMEHAKT TPAOAUILIMOHHEBIE
CIIYTHHUKHU.

H3Ha4YyaJIbHO 3TO OBUIM TOJIBKO TEXHOJIOTHYe-
CKMe aINapaThl, HO IIOCJIe TOrO KaK IIOSIBHJIACH
BO3MOSKHOCTh peIlaTh 33aJa4Yyd AUCTAHLIMOHHOTO
30HAUPOBAHMUS 3eMJIH U CBSI3U, BOSHUKIIA ITpobiie-
Ma IIPaBIJIBHOI'O IIOCTPOEHUS I'PYIIIIMPOBOK. Pe-
IIEHHE 3TOH 33aJaYM MOKET OKa3aThCs IT0JI€3HBIM
He TOJIBKO [JISI PAa3jIMYHBIX OTPAC/IeH HapOLHOTO
XO03SIHICTBa, HO U IIOCNIY>KUTh UHTepecaM 060pOHEI
CTPaHBI, IIOCKOJIBKY CHIKEHHe Ce6eCTOMMOCTH
KOCMMYECKOr0 aIlliapaTa, a Takke BO3MOXKHOCTH
obecrieuuTh BRIBEZIEHUE Ha OPOUTY Cpa3y BCex am-
[1apaTOB TPYHIIMPOBKU OZHUM KJIACTEPHBIM 3a-
IIYyCKOM IIOBBIIIAET OIEPATUBHOCTh IIOyYEHUS
pe3ynbraTa, HallpuMep MHGOPMALIUH 10 AUCTAH-
LIMOHHOMY 30HAMPOBAHUIO 3eM/IU UIU obecIieye-
HHUIO CBSI3bI0. MaJIblil pa3Mep CITYTHHUKOB I103BO-
JISIeT CO3LABATh IPYIIIIMPOBKU C 60jee 4acThIMU
IIPOXOJAMHU KOCMHYECKHUX allllapaToB HaJ HUHTe-
PeCyIomyM pafioHOM HJIU C 60Jiee IIOTHBIM II0-
KPBITHEM TaKOIr'0 ParioHa.

st TIOCTPOEHUS U IMOAAEPSKAHUS TPYIIIIHPOBKHU
HEeO6XOAMMO OCHAILI[eHHEe KOCMHYECKOr0 allnapara

COOTBETCTBYIOIIMMHU ABIKUTEISIMU. B aKCIUTyaTa-
uu Haubosee yoo6HO HCIIOIb30BAHHE PEAKTHB-
HBIX JBHUTATeNIEH, B HaCTosIIee BpeMs B MHPe pas-
JIUYHBIE OPTaHU3aLMU PAabOTAIOT HAaJl CO3MaHHUEM
PeakTHUBHBIX IBUTATeJIeH JIs allllapaToB KjIacca
HAHOCITYTHHKA.

Pe3UCTOMKEeTHl MM 31eKTPOHATDEBHEBIE IBUTA-
TeJIM, CO3aBaeMble II0 HOCTYIIHBIM TeXHOJIOTH-
siM, 6ojlee BBRITOAHBI B 3KOHOMHYECKOM ILIAHe,
OCHOBHBIM HeJJOCTATKOM TaKHUX ABUTATeleH SB-
JISIeTCSL He TOIBKO PACXOJ 3JIeKTPUYECKON 3Hep-
TUU U CPABHUTEIPHO HEBBICOKUHN YIeIbHBIN UM-
IIyJIBC, HO TaKKe rabapUTH M Macca 37IeMeHTOB
ITHEBMOTHU/POCXEMEBL,

B maHHOM CTaThbe OIIKMCAaHA KOHCTPYKLUS CTpa-
ToCcPEepHOro JIETATENIBHOIO aIlllapaTa A CHSITHUS
XapaKTePUCTUK 3JIEKTPOHATPEBHOTO PEaKTUBHO-
ro gBUraTens. ABurateinb paboTaeT Ha 3THUIOBOM
CIIUPTE U SBJISETCS OGHOKOMITOHEHTHBIM. OCHOB-
HOe ero IIPeHMYIIeCTBO — YIIPOIlleHHas [IHeBMO-
TUAPOCXeMa U KOHCTPYKLIUS, ITO3BOJISIIOIIAS YAE-
LIeBUTH TEXHOJIOTHUIO M3TOTOBJIEHUS OO YPOBHS,
LOCTYIIHOTO I 06pa30BaTeNIbHBIX YHUBEPCUTET-
CKHX IIPOEKTOB.

E1lle OOHMM IIO0JIOKUTEIBHBEIM CBOMCTBOM CO3/a-
BAaeMOTO [OBHUIATeIs SBISIETCS KOMIIAKTHOCTh U
BO3MOXKHOCTh YCTAHABJIUBATH €ro MPaKTHUUeCKU
B JII0O60M MeCTe HAaHOCITYyTHHKa. Ha pHC. 1 IIOoKa-
3aH IPHUMep YCTAHOBKHU IIaphl ABUTATeIel Ha Ha-
HOCITYTHHUK C COJTHEYHBIM I[IapyCcoM, ITpegHa3Ha-
YeHHBIN IJIS [IepejieTa C OKOJI03e MHOM OpOUTHI Ha
OKOJIOJIYHHYVIO.
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Jlonactu cuctembl cnaceHus
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Puc. 2. KoHcmpyKuyus 1emamesibHo20 annapama
«Memenuuya»

Puc. 3. Cxema pacnosionceHus 6710K0B 1IemamesibHo20
annapama «Memenuya»

1 — cBemoduo0, 2 — nepexo0HUK mpeKep — cBemoduoo,
3 - HaBueayUOHHbIL 6710K, 4 — OBU2ameIbHbIL OMCEK,
5 — akKyMynssmopHbIl 610K, 6 — npubOpPHbIL omceK

IBuratenb 6bUI CO3MAH CHJIAMHU CTYAEeHYECKOTO
KOJUIEKTHBA B J1a6OpPaTOPHBIX YCIOBHAX. OmHAa-
KO B CBSI3M C MaJIOCTBIO TATH JABUTATEJIA, €r0 KOH-
CTPYKTUBHBIMU OCOOEHHOCTSIMH U BO3MOXKHOCTS-
MH HMeIOIIerocss j1abopaTopHOTO 060PYA0BAHUS
BaKHO ITOJIYYUTh XAPAKTEPUCTHUKU [OBUTATEIS C
Haubojiee BBICOKOM TOYHOCTBIO. UTOOHI IIOBBICUTh
Ka4yeCTBO pPe3yJIbTATOB, HEOOXOOMMO CHH3UTH
SKECTKOCTh IIO[IBecCa, a TaKKe 06eCIeYuTh I10CTO-
SIHCTBO JaBJIeHUS OKPYsKAIOIIEN CPeIbl 32 CPe30M
corta. OOHUM M3 CII0OCO60B peaiM3aliuu JaHHBIX
TpeboBaHUM SBISIETCS COPOC JIeTaTeAbHOIO alllla-
paTa co cTpaTocTaTa. I1ocie OTae/eHUs OT HOCHUTe-
JIS JIeTaTeJIbHBIN allllapaT 6yaeT HaXOOHUThCSI B CO-
CTOSTHHUHU CBOOOHOTO IMafleHUs OKOJIO 15 CEeKYH[, U
CTPYS, BBIXOASAIAS K3 COIlJIA B OKpYsKAIoIIlee IIpo-
CTPaHCTBO, He OyAeT U3MeHSTh JIaBjleHUe 3a Cpe-
30M B TOHM Mepe, KaK B CJly4yae 3aMKHYTOIro o6bemMa
BaKyyYMHOM KaMephl, YTO BaXKHO, ITOCKOJIBKY JIaH-
HBIM JBUTATENIb PACCUMUTAH Ha paboTy B BAKyyMe.

KOHCTPYKLIVA AMMAPATA

KOHCTPYKTHBHO aIIIlapat «MeTelnlia» IpefCcTaB-
asieT coboy LUIUHAD AHaMeTPOM 66 MM C pa3Me-
IIIeHHOM Ha ero 60PTY 3JIeKTPOHHOM alllapaTypo.
OCHOBHBIEe 3JIeMEeHThl KOHCTPYKLMM aIlllapaTa
H3TOTOBJIeHBl M3 ABS-IITacTMKa Ha 3D-IIpHUHTe-
pe. C uenbl0 Ay6IHMPOBAHUS TeleMeTPUU, IIpH-
HHUMaeMOH C «MeTelHIbl» Ha CTPATOCTATE II0 pa-
JHOKaHAJly, OCYIIeCTB/ISeTCS TakKe BH3yaJIbHOe

HabIIofeHMe Kak CO CTPATOCTaTa, TaK U C 3eMJIH.
BrIIoUeHUe CHUCTeM JIeTaTeJIbHOIO allllapaTa CUr-
HUIU3UPYeTCSI CBETOOAHOJAMH Ha Pa3HBIX €ero
IIOBePXHOCTSIX. Ha 60KOBOI IIOBEPXHOCTU PaACIIO-
JIOXKEHO YeThIpe 6enbIx CBeTOoAMOAA. Ha BepxHeM
TOpLIe YCTAHOBJIEHBI KPACHBIE CBETOAHOBl, CUTHA-
JIU3UPYIOIIUe 0 paboTe ABUTATEeNs, HA HUKHEM -
3eJIEHBIH CBEeTOLUO/T, PA6OTAIOIIHUH B UMIIYJIECHOM
PeXkrMe U CIy>KalluM s 0bjierdeHusl OTCIesKU-
BaHMS aIlllapaTa C 3eMJIU B TeJIECKOII. AIIIIaparT Co-
CTOUT U3 HECKOJbKUX GJIOKOB: IBUTATENBHBIN OT-
ceK, IPUOOPHBIN OTCEK, AKKYMYJISITOPHBII OTCEK,
OTCeK CUCTeMEBI CITIaCeHHU s, HABUTALIMOHHBI 6JI0K.

[lop meliCTBHEM [OBYX KCIIBITBIBAEMBIX JBUTATeE-
JIeH, CO3MAOIIMX ITapy CHJI, aIlllapaT 3aKpydHBa-
€TCsI BOKPYT IIPOJOJIBHOM OCH.

B COCTaB ABUTATEIBHOIO OTCEKa BXOOUT 6aK C
BBITECHUTEIBHOM CHCTEMOM I104a4Yy TOIIJIKMBA.
CHJIMKOHOBAs TpybKa, BHIXOAAIAS 13 6aKa, Iepe-
SKMMAETCS KJIaIlaHOM. [I0CKOJIBKY OTCYTCTBYET He-
06X0JIMOCTbh MHOTOPA30BOT0 BKIIOYEHUS JBUTA-
Tessl, UCII0JIb30BaH KJIAIlaH IIePeXXUMHOr0 THIIA.,
I[Ipodunp KiIamaHa MIoAo6paH TaKUM 06pa3oM,
YTOOBI MCKIIOYUTh BO3MOKHOCTh IIPOCAYHBAHUS
CIIUPTa, U IIPEACTABISET CO60M TPU LIMJIMHIADU-
YecKHUe [T0BePXHOCTH, KOTOPBIe ITIePeSKUMAIOT TOII-
JIUBHYIO TPYOKY IIO ABYM JHHUSIM. [lajiee TpybKa
COemUHSETCS C PUTHUHIOM, C KOTOPBIM COeMHEHbI
IBe MeIHble TPY6KU. B MeIHBIX TPy6Kax C IIOMO-
IIBI0 HArPEBATEJIPHOI'O 3JIeMEeHTa IIDOMCXOOHT
HarpeB CIIMPTa; Ha KOHIIAX TPYBOK YCTaHOBIIe-
HBI coruia. IIpy HM3rOTOBJIEHUU HArpPeBATEIbHOTO
3JIeMeHTa 6bIIa KCII0JIb30BaHA TeXHOJIOTHS ILIa3-



HarpeBaeMblii y4acTok

Conna TonnvBHas TpybKa

Puc. 4. [lBuzamenibHbIli OMCeK

[Buratenb-penyKTop

dnaHew

Jlonactb

LLTOK

Puc. 5. KoHcmpykyus aBmopomayuoHHOU CUCMeMb!
chaceHusi annapama

MEHHOTO HAITBIJIEHUS OKCHUJAA aJTIOMHHUS Ha II0-
BEDXHOCTh MEOHBIX TPYOOK. ITO obecreuyrBaeT
3JIEKTPUYECKYIO H30JSILHI0 TPY6OK OT HHUXPOMO-
BOI CITMPAJIH U JYUIIYIO TEIJIOIPOBOAHOCTE, IIpe-
JOXPAaHsSS HUXPOM OT IIPOropaHusi. BHyTpu 6axka
YCTAHOBJIEH JATYUK JaBJIE€HUS C BRIBOJAMU Uepe3
HIDKHee THUIIE, KOTOPHIH OTAeIeH IIeperopoaKoit
OT PE3HHOBOT0 JTACTUYHOIO MeIlIKa. MeIIoK Kpe-
[IUTCS Yepes IITYLIep K BepxXHeH YacTu 6aka. Bce
COeMUHEHUS TePMETU3UPYIOTCS.

[Ipr6OPHBI OTCEK COAEPSKUT PeJIETHBIN MOYIIb,
JaTYUKU (AKCEIepOMETpP, TUPOCKOI, KOMIIAC, AaT-
UMK TeMIIEPATYPHL U JABIeHUS). JJAHHbIE C JaTYU-
KOB COXPAHSIOTCS Ha IUIATy C IIoMollbio SD-card.
Bcs coxpaHeHHasl Ha KapTy MHQOpMaLUsST TPaHC-
JIUPYeTCsI C IIOMOIIBIO IIepeflaTuMKa II0 PafHoKa-
Hany (433 MI'L) Ha IPUEMHUK, Pa3MeIeHHBIH Ha
cTpatocTtate. Ha ammapar «MeTeriia» YCTaHOBIEH
bluetooth-mMozmynb A1 IIONIYYeHH S TeleMeTpU U I1e-
pen CTapTOM Ha Ha3eMHBble CpefiCTBA PeruCcTPaliiu
C LIeJIBI0 IIPOBEPKU TOTOBHOCTH CHICTEM, 3aIlyCKa
QJITOPUTMA IPOTPAMMBEL Y BO3MOXKHOCTHU OCTaHOB-
KU BBIIIOJTHEHUS [IPOTPAMMEBI I1epef] CTAPTOM.

Bcro 60pTOBYIO amIapaTypy obecriedrBaeT IUTa-
HueM LiP0-aKKyMyISITOp HaIpsbkeHHeM 11,1 B u
€MKOCTBIO 1000 MAY, PACIOIOKEHHBIN B aKKyMY-
JSSTODHOM OTCeKe. [IMTaHHe KOHTposlepa obec-
[IeYMBaIoT ABa LiPo-akKyMmyisTOpa II0 3,7 B eMKo-
CTBIO 700 MAY,

HaBUTALIMOHHBIN 610K IIpPeACTaBiIseT Cob6ort
YCTPOKICTBO IJIsI CITYTHHUKOBOTO OTCIIEXKUBAHUS 00~
eKTOB 110 TexHonoruu GPS/GLONASS, Heo6X0guMO-
'O /151 IIOMCKA « MeTeTHIIbI» II0CIIe IPU3eMJIEHUS .

CHCTEMA CMACEHWA

J1s1 obecrieyeHUsI 6€30IIaCHOrO ITPU3eMIIeHUS U
COXPaHHOCTHU TPU60POB Ha allnapare «MeTeauLan
IIpelyCMOTpPEHA CHCTeMa CIIaCeHHs. B IepBOHa-
YaJbHOM BapHaHTe CHCTeMa CIIaCeHUs COCTOosIa
M3 [IAPAIlIOTa, PACIIONOKEHHOIO B IAPALIIOTHOM
KOHTeHHepe U BBOAMMOIO B J€HCTBHE BBIIING-
HBIM 3apsaoM. [lapamoTHas cxeMa 061a1aeT psi-
JIOM HeJJOCTATKOB, CBSI3aHHBIX C 3aTPYLHEHUSIMU
BBeZIeHHUS I1apALIIOTHON CHCTeMBl B PaboTy IIpU
BBI6pOCe ITapalloTa C 6EICTPOBPAIIAIONIEr0Cs 065-
eKTa, II03TOMY GBLJIO IIPHUHSITO PellleHHe 0TKa3aTh-
CS1 OT IIapaLIIOTa B I10JIb3Y ABTOPOTALIHH,

[1pH TaKO¥ CXeMe aBTOPOTALIMY BUHT COCTOUT U3
4YeThIpeX JIOIacTel, CJIOKeHHBIX BIOJIb KOpIlyca U
PaCKPBIBAIOIINXCS II0CJIe ITPOBENEHUS 3KCIIePU-
MeHTa. KOHCTPYKLIUS CHCTEMBL TaKOBa, 4YTO obe-
CIIeYMBaeT He TOJIBKO PACKPBITHeE JIOTIACTelN, HO U
Pa3BOPOT UX Ha 33JAHHBIN YTOJI aTaKH ITPU IIOMO-
LY CIIeLIMaJIbHOrO0 MITOKAa., HeobxXoAMMOCTh CKIIa-
OBIBAHUS JIOTIACTEM BMAOJIb KOPITyca 06yCIOBIIeHA
TeM, 4TO JIOIIACTHU He LOJIKHBL CO34aBaTh BO3MY-
LIeHUs IIOTOKA U BJIUSTH Ha a3pOAUHAMUYECKHe
XapaKTEePUCTUKHU aIlllapaTa B LeNsX COOMI0neHUS
YCJIIOBUM 3KCIIEPUMEHTA,

B 2015 rofly B paMKax CTyJleHYeCKUX COPeBHO-
BaHuM «CanSat B Poccuu», IpoBoguMbIX HUU IO
MTIY, 6BUI OCYII[eCTBIIEH IePBHII ITPOOHBIH II0JIET
«MeTeJIHULIbI» C IOABEMOM Ha BBICOTY 29 KM.
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KOCMUWYECKWE HOBOCTH

110 COCENICTBY C COMTHEYHOM
CUCTEMOM YYEHBIE
OBHAPYXUJIN IITAHETY,
[10X0XYH HA 3EMITIO

IlnmaHeTa BpalaeTrcs BOKpYyr 3Be3fgbl G] 832,
yIAJIeHHOM OT 3eMJIM BCEro Ha 16 CBETOBBIX JIET.
ToyHasi opbUTa ee ellle He YCTAHOBJIEHA, U y4e-
Hble II0Ka He MOI'YT C YBePeHHOCThIO CKa3aTh, MO-
S>KeT JIU CYIeCTBOBATE KU 3Hb Ha 5TOM IIJIaHeTe.

B >xypHase The Astrophysical Journal ony6iauxo-
BaH MaTepHaj, [IOCBSIIEHHBIN 3TOMY OTKPBITHIO
aMEepUKAHCKUX YYeHBbIX.

CJ 832 - KpacHBIM KapJIHMK MacCoM B [Ba pasa
MeHbIre ConHIIA. PaHee O6BIIO OTKPBITO [BE
IIJIAaHETHl, BpAlIAOIIHecs PSIAOM C 3TOM 3Be3-
JIOM: ra3oBbIM rUraHT Gliese 832b, ymameHHBIN
oT CJ 832 Ha 3,5 aCTPOHOMMUYECKHUX eNUHMUII,
u Gliese 832c, oTHOCsIIAsICST K KIacCy Cyrep3e-
MeJlb, KAMEeHUCTHIX [IJIAaHEeT, B Pa3bl [IPEBOCXO-
OAIIUX 3eMJIIO 110 pa3MepaM.

HefaBHO aCTPOHOMBI BBISICHM/IM, YTO B 3TOH
IUIAHETAPHOM CHCTEMEe CKDBIBAETCS eIle OfHa
ItaHeTa. Ee opbuTa mpojieraeT B 0,25-2 acTpoO-
HOMMYECKUX eIHHMIAX OT KPAaCHOrO KapaHMKa,
a 10 Macce oHa He 60Jiee YeM B 15 Pa3 IPEBHIIIAeT
3eMJII0. BIIoIHEe MOMKET 6BITh, UTO 3T HEH3BECT-
Has IIaHeTa 10 CBOMM rabapuTaM SBISETCS TOY-
HBIM JBOMHHKOM 3eMIIH.
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HOYbH0 HA MAPCE BO3MOXXHbI
CHEXHBIE BYPU

HoBble 0c06eHHOCTH KiIMMaTa KpacHOM IJIaHeThl 6N
BBISIBJIEHBI B pPe3yJbTaTe MOZEINPOBAHUS MapCHAHCKOMN
aTtMmocdepsl. YueHble MPEAIIONOXKIIIN, YTO CHEr MOXKeT
JlaoKe MOJIeTATh 40 ITIOBEPXHOCTH ITJIAHETHI.

Pe3y/IbTaThl IIPOBE€HHBIX HCCIe0BAHUL OITyOIHKOBAI
>KypHas1 Nature Geoscience.

ATtMmocdepa Mapca pas3peskeHHas, U B HEl ropasio MeHb-
mre BOABI, YeM B aTMocdepe 3emiau. HecMOTps Ha 3TO,
Ha Mapce TosKe 6bIBAIOT 0671aKka. OHU 06pa3yoTcs, KOTAa
Ha B3BeIIeHHBIX B aTMOChEpPe YaCTUIIAX TN KOHIEHCH-
PYeTCS BOAA M BO3HUKAIOT KPUCTALIHI JIbAA. Kpome Toro,
TaK Kak aTMocdepa Mapca 6onee yeM Ha 90% COCTOUT
M3 YIJIEKUCIOTO ra3a, Ha IIaHeTe MOXKHO BCTPETUTH 06-
JIaka M3 3aMeP3IIEro YIJIeKUCIOro ra3a (M3BeCTHOrO ellle
KaK CYXOH JIef,).

MapcuaHckye o61aka 6pIBAlOT pa3HBIX GOPM UM BHUJIOB.
Ux dotorpadum MHOIA HAIIOMUHAIOT cepebpucThie 06-
JIaka BOKPYT 3eMJ/IM, KOTOpble KOCMOHABTHl QoTOrpadu-
pyroT c MKC.

3 MapCHUaHCKUX «YIJIEKHUCIBIX» 06IAKOB MOTYT IIaIaTh
CHEXUHKH CYXOT0 JIbAa. YTOOBI M3y4YUTh YCIOBHUS IJ1S1 BO3-
HUKHOBEHUS BOIHO-JIEIIHBIX OCAIKOB, yUeHbIe CMOZEIH-
POBAJIH IIOrOAy B PA3HBIX PerrMoHax Mapca.

HccnenoBaHue IIOKA3aao0, YTO TaM, IZe YacTo obpasy-
I0TCS 06/1aKa M3 BOABL U JbJA, HOYBIO MOTYT BO3HMKATh
IITOPMBI. [3-3a CHJIBHOTO IIOHIDKEHUSI TeMIIepPATyphl
10U 0671aKa HAYWHAIOT [IepeMellIBaThCS, U CHEr BMeCTe
C CHUJIBHBIM HUCXOZISIIMM IIOPBIBOM BeTpa I1afiaeT BHU3.
DTHU MITOPMBI HAIIOMUHAIOT BO3HUKAIOIIYE Ha 3eMJle MU-
KPOIIKBAJIBL, [IpY MUKPOIIIKBaJIe IOTOK BO3/IyXa CO CKOPO-
CTBIO B IECSITKU METPOB B CEKYH/Ly OITyCKAETCsI M3 FPO30BO-
ro obsaka Ha 3eMJII0 BMeCTe C JOSKJIeM MU CHETOM,

TonbKO B CIydae, eCciIn obmaka HaXOOsaTC Ha BBICOTe
B 1-2 KM, CHer MOyKeT JOJIeTeTh L0 [I0BePXHOCTU Mapca.



POCKOCMOC ITPMHA KOHCTPYKTOPCKUIM MAKET
KOCMUYECKOT0 AIIITAPATA «/TYHA-25»

MakeT pa3paboTaH B paMKax
OTIBITHO-KOHCTPYKTOPCKOM PabOThI
(OKP) «Jlyna-I'mo6». CTapT MHUCCUU
HaMeueH Ha 2019 roj. Kak coobia-
€T CalT TOCKOPIIOpAaLIUM, PabOThI
110 OKP uayT 110 rpaduky.

ABTOMAaTHUeCKas] MeKIIIaHeTHas
craunus (AMC) «JIyHa-25» CTaHeT
I1epBOM MUCCHEH B pAMKaX POCCUH-
CKOM JIYHHOM HOpPOTpaMMBEI. Llenb
IIpOeKTa - CO3JaHHe aBTOMATHU-
YeCKOTO 30H[A I KOMIIJIEKCHBIX
HCCIeNOBaHUM Ha II0BEPXHOCTH
JIyHBL B OKOJIOIIOJISIDHOM O6JIACTH.
O61m cpok peastu3anuu OKP «JIy-
Ha-T'7106» coCcTaBIIseT 3,5 rofa.

Bce MepOIIpHUSTUS [0 AAHHOMY
IIPOEKTy OYAyT BBIIIOJIHEHHI B 3a-
IUIAHUPOBAaHHEIE CPOKU 6J1aromapsi

30PeKTUBHON CHCTEMe YIIpaBiie-
HUS IIPOEKTOM, BHEJPEHHOM CIle-
nyanucramu «HITIO JIaBOYKHHa»
Y TOCKOPIIOPALIMHU «POCKOCMOCY .

CeHepaIBHBIN AUpeKTop AO «HIIO
JIJaBoukuHa» Cepren Jlemelles-
CKUU IOAYEPKHYI HeobXoOUMOCTh
IIPOAOJIKEHUSI 3TOM PabOTHL U [ajl
IIOpy4YeHHEe paCIIPOCTPAHUTh IIO-
JIyYeHHBIN ONBIT U IIPUMEeHEeHHEbIe
yIIpaBlIeHYeCKUe IIOAXOLBbI Ha BCe
JanpHenmue sStanbl OKP  «Jly-
Ha-T7mob» M Ha MeXAyHapOLHBIM
IIPOEKT «3K30Mapc», a CO BpeMe-
HeM IIepecTpOUTL BCIO CHUCTEMY
yIIpaBlIeHUs IIpoekTaMu B «HIIO
JIaBOYKMHa» C IIPDHUMeHeHHeM Me-
TOZ,0JIOTUH ITPOM3BOACTBEHHOM CH-
cTeMBbI PocKoMoOCa.

NIETHBIE UCIIBITAHUA MOJEPHNU3NPOBAHHOI'O TPAHCIIOPTHO-TPY30BOI'0
KOPAB/I1 «[IPOTPECC MC» YCIIEIIHO 3ABEPLIEHbBI

06 stom coobirmau B Locymap-
CTBEHHOM KOPITOPALIMH 10 KOCMHU-
YeCcKOH fesTebHOCTU «POCKOMOCY .
HcrIbITaHUS KOPabyisi HOBOM CepUU
IIPOBOAUJIMCh BO BpeMs II0JIETOB
TI'K «ITporpecc MC» u «IIporpecc
MC-02», a Tacke 1mosera TTK «ITpo-
rpecc MC-03» B Ka4eCTBe 3a4YeTHBIX
UCIIBITAHUH.

IIporpaMMa  JIETHBIX  HKCIIBI-
TaHUU BBIIIOJHEHA B II0JIHOM
obreme. Ilo pe3yabraTaM IIpo-

I'DaMMBI UCIBITAHUH B Havajie aB-

I'yCTa 2017 FOAA IOAIIMCAH COOTBET-
CTBYIOIIMH IIPHKA3.

1HI0JIS 2016 TOZia B pAMKAaX JIETHBIX

ucnblTaHuM Ha TTK «IIporpecc MC»
6BUIO YCIIEIIHO ITPOBEAEHO TeCTHU-
POBaHME YCOBEPIIEHCTBOBAHHOM
CUCTeMBl [OWCTAHIIMOHHOIO pYy4-
HOIO VIIPaBJIE€HUSI KOCMHYECKUX
amrapatoB - TOPY (teneomepa-
TOPDHBIM pEKUM VIIDABIE€HUS).
TrCK 6BII OTBEIEH OT CTBhIKOBOY-
Horo orceka «IIupcr» (CO-1) MKC
Ha [aJBbHOCTh OKOJIO 200 Me-
TPOB [JIs1 BCECTOPOHHEMN IIpo-
Bepku paborel TOPY. Ympapie-
HUe TPy30BBIM KOpabneM B3sUIU
Ha cebs Ha TO BpeMs HaXOASIIH-
ecss Ha 60opTy MKC KOCMOHaBTHI
Pockocmoca Anekceri OBYMHUH
u Ojer CKPUIIOYKA. 3aKIIOYU-
TeJIBHBIM 3TaIlOM TeCTHUPOBAHUS
CTaJI0 BO3BpallleHHe KOpabis
«IIporpecc MC» B COCTaB CTaH-
LWU.

C momoipro «ITporpecc MC-02»,
HaXOOHUBIIEroCsI B COCTaBe Mexk-

JYHApOOHOM KOCMUYECKOM CTaH-
LUK CO 2 aIIpesis II0 14 OKTSI6ps
2016 roga, 6bII0 IIPOBEEHO YeThI-
pe IUIAHOBBIX KOPPEKLIMU OpPOUTHI
MKC. 3ayeTHbIe JIeTHBIe MCIIBITA-
Husa TKT «IIporpecc MC-03» ycIielr-
HO 3aBepILeHEI 31 SHBaps 2017 FoAa.

TpaHCIOPTHHIM TIPYy30BOM KO-
pabnp «Ilporpecc MC» co3mas ITAO
«PKK ,,9Heprusa“ uMmenu C.II. Ko-
poJieBa» U SIBJISIETCSI Pe3yJIbTATOM
[JIy60KOM MOAEPHU3ALIUU KOpab-
a1 «IIporpecc M». Kopabnp pacro-
jlaraeT CHCTEMOM CIIYyTHUKOBOM
HaBHUTAI[MH, HOBOM KOMaH/IHO-Te-
JIEMETPHUYECKOM CHCTEMOM, CIIO-
CO6HOM paboTaTh M B KOHTYpe
yIIpaBJIeHUS Yepe3 MHOTOQYHKIIH-
OHAJIbHYI0 KOCMHYECKYIO CUCTEMY
PETPAHCISALMU «JIyd», MOAUPHU-
LIUPOBAaHHOM 60PTOBOM pagUOTEX-
HUYECKOM CHCTeMOM COMHKeHUS
«Kypc-HA» ¥ 1IHPPOBBIMU 6JI0KA-
MM YIIPaBIeHUS TPUYAINBAHUEM
1 OpHEeHTAllMM TPaHCIIOPTHOIO
Kopabns.
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" OBCEPBATOPUSI

TUIEEEN, oo ar 1w KoGunyeckas obcepaatopus «Cnexrp-Py

(«Pagnoacrpon») bbina 3anylyeHa B Kocmoc

Ll T 02011 rogy U NPOAONXAET YCNEWHo

DaboTaTh, NPEBbICUB MPOEKTHbINA NATUNETHNIA
gy N CPOK aKTUBHOIO (yLeCTBOBaHNA. 18 niong
o 2017 rofa (TaHuNg, OT KOTOPOI XyT

B gt B DEBOIOLMV B aCTPOOM3NKE, OTMETIANA (BOMA o v

LIECTON J1eHb POX/EHIS B KOCMOCE.
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OBCEPBATOPUA

S

Opwuin KOBAJIEB,

CTapLWWNN HayYHbIA COTPYAHUK
ACTPOKOCMUYECKOrO LIeHTpa
®UAH, pykoBOAUTENb HAYUYHOM
nporpamMmmbl «CneKkTp-P»

Hukonar KAPOALLEB,
pyKoBOAMTENb
ACTPOKOCMUYECKOrO LieHTpa
®WNAH, akanemnk PAH
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TEJIECKOII
U3 KHUI'U PEKOP-
AOB THHHECCA

YHUKAJIBHBIM KOCMUYECKUM aCTpo-
dU3UYeCKUM MHCTPYMEHT OBbUI CO3-
IaH POCCUMCKUMU CIIeLIUaJIMCTAMU
AcTporocMuyeckoro LeHTtpa OHAH
1 HITO umeHu C. A. JIaBOUKHHA. TONIb-
KO 32 IIePBBIM rofi paboThl «CIIeKTpa-Pr
6bLI0 IIPOBeNeHO 6oslee 200 YaCOB Ha-
OMIOOEeHUM 32 29 aKTUBHBIMHU SIApa-
MU TJIAKTUK, AEBSITHIO ITyJIbCapaMU
U IIeCThI0 HCTOYHUKAMHU Ma3epHBIX
JIMHUM, B KOTOPBIX YYaCTBOBAJIU Da-
JIMOTeNecKorsl Poccruu, ABCTpanui,
BenukobputaHuu, [epmaHuu, HH-
nuu, Utanuu, YMcrnanuu, HupepiiaH-
0B, YKpauHsl, CIIIA U SAII0OHUHU.

A Hayamach UCTOpUS «Paauoact-
poHa» eme B CoBerckom Corose.
B 1980-e acTpodusurk Hurxoman Kap-
JlallleB 3aropesicsl ueel COo3[aTh pa-
JIIMOTeNeCcKOl JUAMETPOM B [eCITKU
U [aKe COTHU THICSY KUJIOMETPOB.
10 3aMBICNTy YYEHBIX, «PaJHi0acTPOH»
JIOJIKeH 6bU1 paboTaTh He OIUH, 2 BMe-
CTe C HA3eMHBIMU aHTeHHaMU: Tejle-
CKOII Ha 0p61Te U Ha3eMHbBIe CTAaHI[UU
OLHOBPEMEHHO HabIIfAlT 00BeKT
B KOCMOCe (HAmpUMep, IIyJIbCap)
U 0O0BeIUHSIOTCS B OOUH OTPOMHBIM
TeJIeCKOII, ITO U Ha3bIBAETCSI «KOCMU-
yecKuM UHTepdepoMeTp». YeM BEILIE
opbuTa CIIyTHUKA, TeM OOJIbIlIe OMa-
MEeTP TaKOT'0 BOO6PasKaeMOro TeIecko-
ma. JluaMeTp «PagroacTpoHa» OKOJIO
350 TBHICSIY KHJIOMETPOB. JTO IIOYUTHU
KaK pacCTosiHUe [0 JIyHBHL.

- BBICOKOe yIJIOBOE Dpa3pellleHue
[I03BOJIMT HaM MCCIefoBaTh KoC-
MHUYeCKHe 06beKTHl C BRICOYAMIIUM
YDPOBHEM [JeTanu3alluM, KOTOPBIK
HeIIOZBIaCTeH HUKAKKUM JIPYTUM Te-
JIleCcKoIIaM J060ro Araria3oHa 3jek-
TPOMAarHUTHOIO CIIeKTpPa,- LOBO-
PUT CTapIIMN HAy4YHBIM COTPYLHHUK
ACTpOKOCMHUYECKOro 1eHTpa ®HUAH,
PYKOBOJLUTEb HAYYHOM IIPOrPAMMBI
«CrexkTp-P» IOpuit KoBanes.

Y Bce-TaKkU IJIaBHOE B TeleCcKoIle -
ero aHTeHHa. «CIIeKTp-P» HMeeT
rapabonmuyecKky0 aHTeHHY AUaMe-
TPOM 10 MeETPOB, 6iaromaps KOTO-
POX OH monal B KHUIY peKOpZoB
TMHHeCCa KaK CaMbIH GOIBIION pa-
JIHOTeJIeCKOIL.

[JIaBHOM 3aZlayell TexHojoroB HIIO
uMeHu C.A.JIaBouKHMHa 6BUIO yMe-
CTUTh [eCITUMETDPOBYIO aHTEHHY IIOf
TOJIOBHBIM 06TeKaTe/IeM PaKeThI-HOCH-
Tesist, [IJIS1 STOTO ee CAieaIv CBEPHYTOH,
COCTOSIIIIEH U3 27 JIeIIeCTKOB, PACKPHIB-
IIUXCS. Ha opbuTe IIOJO06HO 30HTUKY.
PaboTa Aymuiaach 6oblIe 10 JIeT. Tak
JIOJITO U TaK CJIOSKHO POSKAIHCH Heob-
XOLUMBIe HeH, KaKas U3 KOTOPBIX
Tellephb 3allaTeHTOBAaHAa. B OCHOBe Te-
JIeCKOIIA — YIOJIbHAS JIeHTa TONIIUHOKN
MeHbIlle MMINMeTpa. CKiIeeHHas
B JECITKU CJI0OeB U CIIeYeHHas IIpU
OIIpefie/IeHHBIX YCJIOBHSX, OHa IIpe-
BpalllaeTcsi B GPOHIO, 3aKPHIBAIOILYIO
KapKac 13 aIIOMUHHEBBIX COT.

JleTany aHTEHHBl OOJKHBEL ObLIN
6BITh abCOMIOTHO OAHMHAKOBBIMU.
[lorpeIHOCTh - He GOJIbIlle MIUJIIU-
MeTpa. Co3maHMe KaKAOro U3 27 Je-
IIeCTKOB-OJIM3HEI0B «PaIlI0aCTPOHAN
OTMeYaJIoCh, KaK POsKAeHMe pebeHKa.

POCCUIACKIIA PALMOTENECKOMN 3ATNSHET
ELLIE JANBLUE, YEM 3HAMEHUTBIV
AMEPVIKAHCKMIA ONTUYECKIAI TERECKON
«XABB/1» — MOYTI 3A KPAI BCENEHHOI.
OCHOBHOE OT/NYME «PALVIOACTPOHA»
OT «XABB/IA» B TOM, UTO TE OBBEKTHI,
KOTOPBIE «XABB/T» BULIT KAK TOUKY, 115
PAAVIOACTPOHA — QYEHb MPOTSXEHHBIE
OBBEKTBI, 1 MCCNELOBATH VX MOXHO
BY/IET TOPA3/10 BOJEE AETANIBHO.




B il AHSI-10 MANEHbKOTO APA3HIKA — WiecTvneTus:
- . "pabob (I'IyTHI/IKa B°KocMoce, yTpON To:rons CRELMANNCTBI" -
. "HNO vimeni C. A. NlasoukHa nposeni yHMKaﬂbHer orepa-"
"-umro No «CAACeHNH» «CﬂeKTpa P; ckoppexinposas op6m-f o
Ty poccmmcmro KoCMIuecKoro Teneckona: Mpw. coxpaHeanm
© " HblHewWwHeit opouThl B ﬂHBape 2018 road «Criekp-P»* .
Ha WeCTs T NOOBYHOIA 4acoB BOWEN Gbl B Tetb 3eMm,
13-33 YT ero ConHeyHsle barapew OCTanuC Obi be3 anek---
“TPONUTAHNS. yqubre pI/I(KOBaﬂl/l nmepm ynpasnerive '
-'CI'IyTHI/IKOM =

- Cnomouybto ,qsmraTeanom yCTaHOBKI/i annapaTy ﬂpvmanm
.. CKODOCTHOIA MMNYAbC B 1,5 METPa B CEKyHAY. 10 N03BOANT
© «Cnegrpy» Hepe3 HeCkoNbko. MecaLies comuutbes ¢ fly-
" HOif"~ BCHOBHas KOpPEKL|WA OPOUTLI NPOU3GIAET Y Noj.
e BMSHYeM "PaBATALNOHHOTO MOAS CyTHIIKa 3emau. [1po-
g 'BeAeHHaﬂ onepaus ocrasuna «Cnektp-P» Ha paboueii
~...0pbuTe, a ero Hay4Has nporpamma ﬂpOﬂ,ﬂeHa I\/H/IHVII\/Iyl\/I
0 2019 roAa ' \
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JIET POCCMNCKOW KOCMWYECKOW OBCEPBATOPUW «CIMEKTP-P»

KocMuuyecknn annapat «Cnektp-P» 3anyuweH 18 utona 2011 roaa

HEKOTOPbLIE PE3Y/bTATbI:

— NOlyYeHVe N306paeHUs LeHTpa ranakTukm BL 350
Lacertae c 3KCTPEMaJbHbIM YI/IOBbLIM paspeLLeHneM , c TbIC. KM BbicoTa anores
5 20 MUKpOCEKYHE AYTYL: Op6UTHI KOCMUYECKOrO annapata
- 06HapymeHme YAAPHbIX BOJIH 1 CNApasibHOro
MarHUTHOrO MO/ISl B OCHOBaHUU [XKETa raNaKTUKM; 10 M avamerp
/ 3epKasbHOI aHTEHHbI TeJecKona

— OTKPbITME 3KCTPEMabHON SAPKOCTU AApa KBasapa
3C273 B co3se3anun [eBbl. KBasap nmeer

Temnepatypy ot 10 a0 40 TpUANNOHOB rpagycoB, 27
4yTO NpuMepHO B 10 pas Bbille 3HAYEHWUI, KOTOpble § pacKpbiBatoLWNXCs
[ONyCKaeT Teopus; _ JlernecTkoB

— BbICOKOE paspelleHne «PagmoacTpoHa» 3
NO3BOJINIO YYEHbIM C MOMOLLBIO KBasapa y E M avametp
3C273 nonyuntb «PEHTTEHOBCKWIA CHAMOK» ~ ——— TERUPEAERTY S
Haweln FanakTUKK. B nsobpaxeHnn keasapa
yAanoch pasrnaaeTb HEOAHOPOAHOCTU — ipKMe
NATHBILLIKK, KOTOPbIE NMOABUANCH MPY MPOXOKAEHUN
N3/ly4eHUNs1 CKBO3b MEK3BE3HYI0 cpeay MneyHoro
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NcTouHuK
% PpaavMousnyyeHus

Mepuvoa obpalleHus ~ é
8 pneii 7 yacos
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CJIYHA: .
paccrosinme Ao 3emam 3 :
nepuoz o6patieHus 27 pHeii ‘

CTAHLU WX YNPABNEHWA:

84,4 TbIC. KM

MOCKBA NYLWMHO, MOCKBA YCCYPUIACK PUH-bIHK
LleHTp 06paboTku AaHHbIX MEABEXbW O3EPA  Lentp ynpasneqns  HasemHbie HaseMHble

(AKL ®NAH) CTaHLMA CEKeHUs CMYTHUKOM paamoTenecKkonsl paanoTeNecKonbl
Koppenstopbl 06pabatbiBatloT Monyuaet ¢ 6opTa HIMO uMeHn PaboTatoT BMecTe PaboTatoT BMecTe

AaHHbl€ Ha3eMHbIX 1 KOCMU-

Hay4Hbl€ JaHHble

C. A. JlaBOYKMHa

C KOCMUYECKOM

C KOCMUYECKOM

yecKoro Tenieckonos. CTpo- obcepsaTtopueit obcepBaTopweit
UTCS M30bparkKeHne KocMunye-
CKOro 0bbekTa
4TO M3YYAET:
' x
ﬂ#f‘ U
47 .
dnpa ranaktuk Obnaka HenTpoHHbIe [paBuUTaUMOHHOE YepHble apipbl M MHorve apyrue
Me3Be34HOoM 3Be3fbl nose 3emau 06BEKTDI
naasmsl BO BceneHHom
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Bopuc WYCTOB,
UmeH-koppecnoHAeHT PAH,
Hay4YHbI pyKOBOAUTEb
VIHCTUTYTa acTPOHOMUUPAH.

JIVYIIIE,
YEM «XABBJI»

Hayunbele 3amaum  «Pajguoact-
pOHa» - caMble IJI0babHbIE U aMbOU-
nro3Hble, C ero IMOMOILIBIO yUeHBIe
Ha[eITCS IIPOHUKHYTh B TaMHHI,
HaJ, KOTOPBIMM OUIMNCH Hpenblay-
I[He IIOKOJIEHUS aCTPOQU3UKOB -
Pas3rajiaTh 3araJiky yJabCapoB U KBa-
3apOB, HANUTU CPaHULIBl BceleHHOMN
WJIU Y3HATh, YTO UX He CyIIecTBYeT,
[IepeCYUTATh FAIAKTHKU, HaKOHel,
IPUOGIU3UTECS K MIOHUMAHUIO IIPU-
POLBI UEPHBIX ABID.

- BriepBbIe ITOSIBHUJIACh BO3MOKHOCTD
IIOJIYYUTh OEeTaIbHOEe H306paskeHuUe,
YBUIETh TT1Y6OKO NeTaTbHO Te 06BeK-
THI, KOTOPHIE [I0 CUX II0P MBI BUIENHU
IIPOCTO KaK OOBEKTHI, H3JIydalollue
PaOgHOCUTHAA, UM HUKAKOM (GOPMEL,
HUKAKUX IPeACTABIEHU 0 TOM, UTO
IIPOUCXOAUT B UX LIEHTPaJIbHBIX 06-
JIACTSIX, MBI He HMeeM,- ITOSICHSET
DPYKOBOAUTEIb ACTPOKOCMHUYECKOTO
neHTpa ®VAH axkageMuk PAH Huko-
nan Kapparies.,

- MBI BOepBble MOTYUYMIN BO3MOXK-
HOCTb MCCIe[oBaTh 06acTh, Ine
OpPMUPYIOTCSI OLHU U3 CAMBIX SHEp-
TMYHBIX, MOIIHBIX KOCMMHYECKHX
00BEKTOB, MOHSTh, KAKUM 006pa3oMm
IIPOUCXOOUT 3T0 GOpPMUPOBAHUE.
[TOOMTH OYeHb BIM3KO K CBepXMac-
CUBHBIM YePHBIM IbIpaM, 00 BEKTAM,
Macca KOTOPBIX HACTOJIbKO BeIHKa,

CPELY! APYTUX VIHTEPECHIX HA-
MPABNEHWIA HAYYHOW NPOTPAM-
Mb! — POBEPKA NPEACKA3AHWIA
SVHLUTEVHA W OBLLEV TEOPUN
OTHOCUTENBHOCTU, A TAKXKE V13YYE-
HIE SOOEKTA TPABUTALIYIOHHOMO
3AME/EHA BPEMEHW. IENO B TOM,
YTO B KOCMOCE 11 HA NOBEPXHOCTH
3EMJIV BPEMS TEYET NO-PASHOMY.
JAHHBIE O MIPUPOLE BPEMEHN
BAXHbI HE TONbKO 215t OYHAAMEH-
TABHOV HAYKIA, HO W1 N9 TOYHOIA
PABOTbI CTYTHUKOBOW HABUTALMA.

4YTO Ja>Ke CBET OTTYy/La He MOKeT BBIM-
TU. MHOTHe [I0 CUX 10D CYUTAIT UX
3araJlo4HbIMHU, He BepST... - IIPOJOJI-
skaeT Opuit KoBanes.

POCCUIICKUN PAaOTEIeCKOII 3aTrs-
HeT ellle Ja/Iblle, YeM 3HaMeHUTHIN
AMePUKAHCKUN ONTUYeCKUN Tene-
cKom «Xabbi», - IIOYTH 3a Kpau Bce-
JIEHHOM.

- OCHOBHOe oTIH4YMHe «PagHuoacT-
PoHa» OT «Xabbima» B TOM, YUTO Te
06beKThbl, KOTOPHle «Xab6a» BULUT
KaK TOYKy, IOJsI Hac OyAyT O4YeHb
[IPOTSIKEHHBIMU 00BeKTaMHU, KOTO-
pble MBI CMOXKeM MCCIef0BaTh rO-
pa3po 6oee meTaNIbHO, - 0OBSICHSET
IOpuit KoBanes.

Brmarogapsi pPOCCUMCKOM OPOUTAIb-
HOM 06cepBaTOPUU yUeHble BIIEDBBIE
B UCTOPUHU 3aQUKCUPOBATIU MATHUT-
HOe II0JIe YepHOM [JbIpH. VIMeHHO
10 MAaTHUTHOMY II0JII0 MOKHO OIIpe-
LIelUTh CTPYKTYyPy Me>K3Be3LHOIo Be-
mrectBa. I1o cimoBaM Opusg KoBanesa,
3T0 uHPopMalus becrrpeLiefeHTHOM
BKHOCTU, IIOTOMY YTO OHA KCIIOJb-
3yeTCsl HAIIMMU TeOPeTUKaAMU [Jis
TOT0, YTOOBI IIOHATH, KaK GOPMUDY-
I0TCS OBICTpble BBIOPOCHI TOPSIIEH
IIA3MBI B JaJIeKUX TAJIaKTHUKAX,

Cpenu IPYrUX UHTEPeCHBIX HAIIPaB-
JIeHUW HAY4YHOM IIPOTPAaMMBI - IIPO-
BepKa IIpeACKa3aHWI DHHIITeMHA
U 0bIIell TeOPUU OTHOCUTEIbHOCTH,
a Takke usydeHue sdpdexkTa rpaBu-
TALIOHHOTO 3aMeJJIeHUs] BpPeMeHU.
[leno B TOM, 4TO B KOCMOCE U Ha II0-
BepXHOCTH 3eM/IIM BpeMsl TedeT
[10-pa3HOMYy. [JaHHBIe 0 IIPUPOJE Bpe-
MeHU BaKHBI He TOJIBKO I QyHAa-
MEHTaJIbHOM HayKH, HO U [I1 TOUHOM
PabOTEL CITyTHUKOBOM HaBUTAIUU,

PEBOJ/IIOLIUSI
B ACTPOPU3HUKE

Y4eHble yBepeHBI. HOBBIE KOCMO-
JIOTUYECKHe KOHLIEILHH CIIOCOOHBI
IIPOU3BECTU HACTOSIIYIO PEBOJIIO-
LIUI0 B COBPEMEHHOI acTpodu3UKe.
I10o MHEHHWIO MHOTUX CIIeLIUAJINCTOB,
B OMIDKaMIIMe 10-15 JIeT Hallle IIO-
HHMaHHe BceleHHOM M3MEHUTCS.
K peBONIOLIMOHHBIM H3MEHEeHUSIM
IIOABUTAIOT ACTPOPU3UKY HMEHHO
TaKHhe MUCCHUU, KaK «Pafli0aCTPOHY.
Bckope B momous  «PafuoacTpo-
Hy» OTIIPaBATCS [Lpyrue KOCMUYe-




“Bckopg B nomolLb
«PagmoactpoHy» 0Tnpasarcy
AApyrue Kocmuyeckie
annapartsl cepuu
«@nekTp» — «PeHTrex-
raMmma», «Munaumerpor
n «YnbTpaduoner». Kaxzpiii
TENECKON yHUKaneH. 310
VHXEHEpPHbIe BOMMOLLEHNS
CMEfIbIX MAEH aCTPOOU3NKOB. -4
B Ha3BaHudx opbuTanbHbIx
TeNeckonoB — uxrasHas ~ *
OYHKLMS: BUAETD
W NIPUHUMATD M3NTyYeHue
KOCMUYECKIX TeN — KaKZbIiA
B (BOEM /JuanasoHe.
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CKHe ammapaTel cepuu «CIIeKTp» -
«PeHTreH-raMma», «MUJUIMMETPOH»
U «YnbpTpaduomner». KKl TeIeCKon
VHUKQIEH. 9TO MHYKeHepHble BOILIO-
LIeHUSI CMeNBbIX UZer acTPOOH3HUKOB.,
B Ha3BaHUSIX OPOUTANBHBIX TEJIEeCKO-
IIOB - UX IVIaBHasg QYHKUUS: BUIETb
U IIPUHUMATh H31ydeHHe KOCMUYe-
CKUX Tel - KKIBIM B CBOEM [Ualla-
30He. 3arasApIBaTh B JATBHUI KOCMOC
HeobX0AMMO U IJISL TOTO, UTOOBI JTy4-
111e TTOHSTh CAMUX cebsi. OKa3bIBaeTCs,
JIFOOY BO MHOI'OM ITOXOXKH Ha 3Be3[bI.

- AcTpodrsuKka [ajna IIOHHUMaHUe,
YTO BCe MBI C BaMHU - OeTU ['alaKkTu-
KU, WIH, JIyYllle CKa3aTh, LeTH 3Be3],.
Bce TssKenble XMMHUYECKUE 31 MEeHThI
(TSDKemnee renus U BOLOPOHA), U3 KO-
TOPBIX MBI C BAMH COCTOMM, - TOT 3Ke
CaMBIM KUCJIOPOJ, KaJIBIIUH U TaK Aa-
Jiee - BCe 3TO PO3KAEHO B 3Be3/aX, — pac-
CKa3bIBaeT YieH-KoppecrnoHaeHT PAH
Hay4YHBIM PYKOBOAUTENb HMHCTUTYTA
acTpoHoMUHU PAH Bopuc IIlycToB.

JuameTp IJIaBHOIO 3epkajna «CIIek-
Tpa-Y®» - 1700 MUJJILMETPOB. ITO
II03BOJIMT CO6PATH GOMIBIIION CBETOBOM
[IOTOK AaXe OT O4eHb C1abbIX 3Be3[-
HBIX BeJIMYUH. ACTPOPU3UKHU CYUTA-
I0T, YTO B YIbTPadHUOIETOBOM LHalla-
30He COCpefioTOYeHa caMas 6oraTas
uHdopmaius o BceneHHO!M. TOIBKO
TaK MOYKHO YBUJETh BCe ee KPAaCKHU.

- MBI TOBOPDUM O [OHaIlla3oHe, KO-
TOPHIM BooOILIe He Habnwgaem
C 3eMJIM: OT 300-320 HAHOMETDPOB
U [0 91 HAHOMETDaA, - [I0AYePKUBaeT
Bopuic IIlycToB.

CerogHsd B HITO umenu C. A. JIaBo4-
KHWHA [IPOXOLAT 3aBePIIAOIIE UCIIbI-
TaHU4 ellle OGHON acTPodH3NUYeCKOMn
obcepBaTopuu - «CriekTpa-PI'». ITOT
anmapar - MeXKOyYHapOLHBIN, B HeM
[IBa TJIaBHBIX TeJeCKOoIla - POCCUMI-
ckul ART-XC, CO3maHHBIN B slep-
HOM LieHTpe B CapoBe, U HeMel|KUH
eROSITA, mnpegHa3sHAYeHHBIM IS
HUCCIeOBaHUS BcelleHHOM B DpeHT-
TeHOBCKOM H3/Iy4eHUHU. Tejecko-
bl 6YKBaJIbHO IIPOCKAHUDYIOT BecCh
HebOCBOZ, IIOCUUTAIOT TaJTaKTUKU
U [JasKe 3aIVISHYT B IIPOLIOe. 3aIlyCK
«PeHTTeH-TaMMBI»  3aIlJIAHUPOBAH
Ha MapT 6yy1iero roga.

«CriexTp-PI'» 6ymeT paboTaTh Ha yOa-
JIEHHOCTH OT 3eMJIX B II0JITOPa MUJI-
JIMOHA KUJIOMETPOB, B TOUKe JIarpaH-
Ka Mexxay 3emier u ConmHieM. TaM
HabnoeHUSIM He IIOMeIIAlT aTMO-

chepa U pagUallOHHBIe IT0sica 3eM-
71U, Bce 3T0 [T03BOIUT ammapaty pabo-
TATh HEIIPepPBIBHO CEMb JIeT.

O6cepBaTopust «CIIeKTp-M» («MHuI-
JILMETPOH») oymet HabIIIATh
32 Ype3BbIYALHO XOIO0JHBIMHU KOCMHU-
4yecKUMHU 0OBeKTaMHU, KOTOphle Ha-
XOOSATCS OT HAaC B MUJLIHAPAAX CBETO-
BBIX JIeT. YT0ObI paboTaTh B KOCMOCE
C TaKUM H3JIy4eHHeM, HCIIOIb3YIOT-
CS1 HOBEMIIIHe TeXHOJIOTUHU,

«MUJUIMMETPOH» - KPHUOTeHHEII
TenecKkoIm. [Jlyis paboTsl eMy Heobxo-
IUMBI CaMble HU3KUe TeMIIepaTyphl,
a IIOBEPXHOCTH JIeIIeCTKOB, M3 KOTO-
PbIX Oy[eT COCTOSITh [JIaBHOe 3epKa-
JI0 ISl IIpHeMa U3Iy4eHUs, LOJDK-
Ha 6BITH MZealbHO DOBHAas. 3afaya
«MUUILIMETpPOHA» CeHyac 3BYYUT
GaHTACTUYHO: IIOATBEPAUTH HWIU
OIIPOBEPTHYTh TUII0Te3y MyIbTHUBCe-
JIEHHOM.,

Iiss  3TOrO0 HeobXOmAMMO HANUTU
CIIelIMaIbHBIN 00BEeKT - TAaK Ha3bIBae-
MYI0 KPOTOBYIO HODY, TYHHeIb MeXK-
Iy MUDaMU.

Cy1iecTByeT cMesasi TUIIOTe3a, 4YTO
KDOTOBBle HOPBl HAXOAATCS BHYTPU
YepHBIX JIBIP.

- [Ins Toro 4Tobhl CKa3aTh, YTO 3TO
LeMCTBUTENIBHO YepHas JbIpa, HYX-
HO M3YYUTh OKPECTHOCTH TOTO 06beK-
Ta, KOTODBIM HAXOAUTCS B CepefUHe
U KOTODHBIM IIOKa He yAaeTcsl Habimro-
IAThb IaKe C «PaII0ACTPOHA»: He XBa-
TaeT YYBCTBUTEJIBPHOCTU U He TOT
LUana3oH. BoKpyr mMMeeTcs HeIIpo-
3payHas 060I04YKa, KOTOpasi He IIpo-
IIyCKaeT PaIHOBOMIHEL, A BOT Ha boriee
KOPOTKUX BOJHAX, CYOMUIIUMETPO-
BBIX, BEPOSITHO, YOACTCS 3TO HAUTHU, -
rosicHseT Hukonai Kapparies.

Y acTpodu3UKOB CerofHs Bce 60JIb-
e BO3MOXKHOCTEM Il U3Y4YeHUSs
mupo3gaHus. OHU Bce OIIKe K pas-
rafke HEIOHSITHOTO U HeH3BeCTHO-
ro. Cnenymomui [Oep3KUM IUIaH -
co3maHue IIpUOOpPOB, KOTOPHIe OBl
[I03BOJIMJIU 3aIJISIHYTH ellfe AaJblie -
32 TPAaHULIBE BceleHHOM, N0 MOMeH-
Ta BOIBIIOro B3phIBA.

U moKa KOCMHUecKHe PaCCTOSHUS
HUCKII0YAI0T BO3MOXKHOCTb MeXK3Be3]-
HBIX IIyTeIIecTBUM, 4YeJ0BeYeCTBY
He 060MTUCH 6e3 OPOUTAIBHEBIX TeJle-
CKOIIOB. KX BHUMATENbHBIN B3TJIS[
IIOMOXeT OTBEeTUTb Ha BedHble BO-
IIPOCHI: KaK IOSBHJIACh 3eMJISI U de-
JIOBEK Ha 3eMie.




eROSITA

CeroaHs B HayuHo-
MPOU3BOACTBEHHOM 06 beNHEHUN
umenn C. A. 1aBoYkiHa NPOXOAAT
3aBepLUAtOLLe MCbITaHN]

elLe OAHOW aCTPOPU3NYECKOi
obcepsatopun — «Cnexrpa-Pr».

3107 annapar — MexayHapoAHbIN.

B Hem Ba rnaBHbIx

TeNeckona — poccuiickuil ART-

XC, CO34aHHbIN B 94EPHOM

LieHTpe B (apoBe, 1 HemeLiKiw
eROSITA, npeaHa3HaYeHHbIi

ANd NccneLoBanmd BeenerHoit

B PEHTTEHOBCKOM M3NTYYEHNMN.
Teneckonbl bykBanbHO NPOCKAHNPYHOT
BECb HEH0CBOA, NOCHITAIOT aNaKTUKM
W Jaxe 3arngHyT B npoLunoe. 3anyck
«PeHTreH-rammbl» 3annaHupoBaH

Ha MapT byLyLLero roga.
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NPAMOE BKNTHOYEHUE

Ha MKC noCcToAHHO Haxo[ATCs Tpu
CKagaHapa: ABa «OpnaHa-MK», koTopble
3KCMNYaTUPYKOTCH YrKe OnTenbHoe
Bpems, 1 0OuH HOBbIY CKadaHap
«OpnaH-MKCx». OguH HOBbIM CKaaHLP
«OpnaH-MK» bbin yTpayveH n3-3a aBapum
«[porpecca» B Aexabpe, No3aTomy
BO3HMKI3 HEOBXOAMMOCTb MPOBECTM
PEMOHTHO-BOCCTaHOBUTE bHbIE PaBOTbI
Ha MMEeRLWMXCA CKadaHapax. [locne aToro
OHV BYAYT AONYLLEHbI K A3/bHENLLEN
3KCryaTaumm.




PEMOHT @f
HA OPBUTE:

DENnopTark 13 LIeHTpa
UNPaBIeH1s NoneTamu

Ha cBs13u ¢ op6uToii Hatanesa BYPLIEBA
®omo: KoHcmaHmuH KonodaxcHbil

KocMoHaBT @Defop Hpumxmt v LIYTI
(LleHTp ynpasneHuns nonetamu) Nposenn
YHMKa/IbHYIO OMepaumio No PEMOHTY
CKaaHapa. 3aMeHa CUIOBbIX
0bonoyeK pyk 1 Hor Heobxoamma

0719 NPOLIEHNS CPOKa CNY»Kbbl
opbuTanbHOro ckapaHapa «OpnaH-
MK>» N26. YHMKaNbHOCTb KOHCTPYKLLMM
POCCUIMCKOro CKaaHapa No3BonseT
OCYLLEeCTBUTb ero peMoHT npsamMo Ha MKC,
CW/IaMM KOCMOH3BTOB.
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leHHaoul Mna3oB., enaBHeIl cneyuaaucm
HIIM «3Be30a», uz LlYla KoHcyabmupoBan
®edopa HOpyuxuHa npu peMoHme
cKkacghaHOpa Ha opbume

[looroToBKa K Bbixooy
B OTKPbITbIX KOCMOC

®edop FOpuuxun: LTYII-MocKea, KAK cAbILUHO?

LIVII: Cabuxo xopowo, dedop Hukonaesuu, Mmoxkem Ha-
HUHAMb?

LIeHTp YIIpaBJIeHHS II0JIeTAMU B IIOAMOCKOBHOM
Koponére Ha CBSI3U ¢ MeXXAYHAPOOHOM KOCMHYeCKOMI
CTE].HL[I/IEI;I, rae UOeT IMoAroToBKa K BBIXOAY B OTKDBI-
TBIF KOCMOC.

BayircTuka 1ojeta CTaHLIMU CTPOTO pacCYUTaHaA,
CBS13b BO3MOMKHA TOJIBKO B OIIpeeIeHHOe BpeMs, KO-
raa MKC BXOOWT B 30HY BUAMMOCTH.

JIroou B3aHMOﬂ6ﬁCTBYIOT Ha PaCCTOAHHHN 6oyee
400 KHUJIOMETPOB APYT OT ApYyra. PaboTath IIPUXOOMTCSA
IIOYTHU BCJIEIIYIO — 3eMJIS He BUUT, YTO [eiaeT B JaH-
HBIPI MOMEHT KOCMOHABT. TOJIBKO CJIBIIIIUT.

- 3T0 06BIYHAs paboTa mist LIYIIa. KoHeYHO, KOCMO-
HaBTHI BJIQJIEIOT OONBIINM 06BeMOM 3HAHUH U HaBbI-
KOB. JTO U PYKH, U IJla3a, U TOJIOBA CTAHIIMU, - IIO-
SICHSIeT HaM TIJIaBHBIM CIlellMaynnucT HIIII «3Be3man»
TeHHaaW ['71a30B, KOTOPBIM Y>Ke He IIepPBHIY IO, IIpef-
cTaBisieT B LIYIIe cBOe IIpefIIpUsITHE — Pa3paboTuyuKa
CKabaHAPOB - U He B IIePBBIM Pa3 BBIXOOUT Ha CBSI3b
C OopbuToM [JIsi TOrO, YTOGBI KOHCYJIBTUPOBATH OOU-
Tatenert MKC.- Ho eI BO3HHKAEeT HE06XOJHMOCTh

B ITPOBEAEHHH KAKHX-TO CHELII/IQJI/I"-IQCKI/IX pa60T, BOT
KaK CerofHs, Torga B LIeHTp yIIpaBiieHUs IIOJIeTaMU
IIPUTJIAIIAOTCA CII€IIHAJIMICTBI, KOTOPBIE MOIL'YT OTBeE-
THUTD Ha BOIIDOCHI, 3aJJaHHBIE C 0p6I/ITBI, M ITIOMOYb BbI-
TIOJTHUTD ITOCTABJIEHHVYIO 3a1a4Y.

CHavana ®enopy IOpYUXUHY HEO6XOIHUMO IIOATOTO-
BUThH KHCJIOPOAHBIE 6AJUIOHBI IJIS IIPEACTOSIIEN BHe-
KOpaberbHOM mesTenbHOCTH (BK/I) - BBIXOZA B OTKPHI-
TBINT KOCMOC. MICKaTh MX IIPUXOOUTCS 32 ITaHeIIMU
CTaHIIMU U CTPOTO IIPOBEPSITH I10 HOMepaM. BaioHE!
JOCTABJISIOTCS Ha CTAHIIMIO IPY30BBIMM KOPAGIIMU
Y UCIIOJIB3YIOTCS CTPOLO I10 OUepenH.

dedop FOpuuxun: 3a 3moil naHeAblo y HAC ecib 181-ii, Ko-
mopeoitil 6biA ucnoAb3osan Ha BK]I-35 (60 epems 35-20 8bixo-
da e omkpbimotii Kocmoc. - H. B.).

Tennaduii Tnazoe: J1a, 3110 HA 35-M U Ha 37-m BK]T cmosau
ocHoeHbIMU GannoHamu. Pa3 yx mbl docmaa, daeail namp
HPU20HI06UM HA AB2YCH1, He Yemblpe, 4 A,

Bech ceaHC CBSI3U 3aHMMaeT He OfH1H Jac. IToKa cTaH-
LM BHe 30HBI, OBILAIOCH CO CIIeLIMIMCTAMHU, IIbITa-
I0Ch Y3HATh, KAKOBO 3TO - pa60TaTh BCIEIYIO.

- MBI BCeraa Ha CBSI3H C SKUIIKEM: KOHTPOIUDY-
€M TIPOLIeCC U Pe3yJIbTaT,- OTBeYaeT [eHHaAuH [a-



VlHCTngeHTbI 019 PEMOHTA3
30B. - BuzieTh, Kak 4YeJI0BeK CHUMAaeT OLUH PyKaB CKad:)a HOP3 HaXOOATCA H3 6opTg.
U CTaBUT APYIOM, 3TO, MOXKET OBITh, 1 MHTEPEC- Q. o
HO, HO COBCEM He 00653aTeIbHO, [JIS HaC BasKEH B yxnapke 3KM-3 - cneumanbHom
pe3yibsTaT IIPOBepKYM Ha FepMeTHUYHOCTh. Ecimu CUMKe - XpaHUTCA BCe

KOCMOHABT [OKJIAJBIBAET, YTO BCe B IIOPSIKeE, Heo6x0ﬂ1/||v|oe B TOM YMCAe K4
HaM 3TOr0 LOCTaTO4YHO. ®emop IOpUMXUH OYeHb !

OIIBITHBIFM KOCMOHABT, 3TO €r0 IIATHIH moneT. OH 1 CMA3KW. 3TO KoY 019 3aMeHbl
MHOTIO pa3 BBIXOAWI B KOCMOC, ITPEKPACHO 3HaeT PYKaBOB.

ckadaHAp. Ha 60pTy Y Hero 6sl1a BO3MOSKHOCTD

YaCTUYHO IIOTPEeHUPOBATHCS, [IOCKOIBKY MBI I'O-

TOBUJIU K yAaJIeHUI0 ckadaHap MK U Toxke CHU-

MaJIH 060JI0YKH HOT — IIPOZEIAIN YacTh OIepa-

LIM, BBIIIOJIHSIEMBIX CETOHS.

Terepb KOCMOHABT Peop FOpUUXIH, CIIelra-
nucthel LIYIIa u HIIIT «3Be3ma» TOTOBATCS K Op-
6UTaZIBHOMY PEMOHTY. 3aMeHa repMeTHYHBIX
obonouexk IPOMJIUT CIyKO6Yy cKadarzpa «Op-
JaH-MK», B aBrycTe [Jisl BBIXOJQ B OTKDBITHIH
KocMoc ero HajieHeT Cepren Psa3aHckuii. Camo-
My Ke ®emopy FOpYUXUHY IPESCTOUT BIIePBLIE
IIPOTECTUPOBATh 32 OOPTOM CTAHILIMM HOBBIN
«OpnaH-MKC». 3To 6yZeT 50-H 10 CUeTy BhIXOZ,
YeJ0BeKa B KOCMHUYeCKoe 6e3BO3JYIIHOe ITPO-
CTPaHCTBO.

PeMOHTY OOyYaloT Ilepef; IOJIeTOM. KasKablit
KOCMOHABT JOJIKEH CITPABUTHCS C 3TOM 3a/jauelt,

ABryCTOBCKMI BbIXOL, B OTKPbITbIN
KOCMOC M0 CYeTy NATMaecsTbin. XoTa
no bBymaram YMCAUTCS COPOK TPETBUM.
MpocTo 3a 37K rogbl 338 60PTOM CTaHLMM
He pas NpUXO4MNIOCh BbIMOHATD
BHEM3HOBbIE P3bOTbI, KOTOPbIE
(PUKCMPOBaNNCb B JOKYMEHTaX Mof,

- ~" bykBamu. Hanpumep: 27-1 Bbixog, 273,

" HcmpeHmbl o715 peMoHma CKagb;I-;ap 276 vi Tak panee.
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PemMoHT ckadaHapa:
[leHb NepBbIV

«OpraH-MK» KCIIONB3YeTCs Ha CTAaHIUM YXKe IJIH-
TelbHOe BpeMs. CPOK 3KCIUTyaTallM{ IIPEBBIIIEH,
MMEHHO B CBSI3U C STUM IIPHHSITO PellleHHe O PeMOH-
Te. Ha 60pT 6bUIM AOCTABIEHH JBA KOMIUIEKTA PyKa-
BOB U [IBa KOMIUIEKTA 060/I0YEK HOT.

PaboTa IIPOBOAMTCS B [Ba 3Talla, Ha Hee BHIAELIEHO
JIBa IHS. B IePBBIH IeHb 3aMEHSIOTCS 060JI0YKH PYK.

- 3aMeHa PyKaBOB - 60Jiee IIpOCTasi OIlepallys, YeM 3a-
MeHa HOT, - KOMMeHTUpyeT [eHHaau [71a30B. - Hazo
0C/1a6UTh GUKCHUPYIOLIYIO TAFKY, KOTOPAs IPUTSTHBA-
€T 0D0JIOYKY K JKECTKOM KHPace U TAKHUM 06pa3oM rep-
MeTHU3UPYET KOHCTPYKLIHMIO, OCIAOUTH CTSIKHOM BHHT,
4TOOBL Jierde GbpUIO PaboTaTh Tarikod. [IpHsKUMHAas
raika c IIOMOIIbI0 MHCTPYMEHTA OTKPY4YHUBaeTcs, I10-
CJIe 3TOrO PYKaB YOUPAeTCsI BOBHYTPD, BHYTPH PACCThI-
KOBBIBAIOTCS BEHTUISLIMOHHBIE TPYOKU. PyKkaB BHI-
HHMaeTCs, BCTABJISIETCS HOBBIN U BeHTUWIALIMIOHHBbIE
TPYOKHU IIO[CTHIKOBBIBAIOTCS. 3aTeM TaKas >Ke oIlepa-
LIYsI IIOBTOPSIETCS C IPYTHM DyKaBoM. Ilociie 3aMeHEl
IIPOBEPSIETCSI TEPMETUYHOCTH CKadaHpa.

CraghaHOp «OpaaH»

060/104KU HO2 neped 3ameHoll

PeMoHT ckadaHapa:
LEHb BTOPOM

O60JIOYKM HOT TOXKE ITPHCOETUHSIOTCI K KHpace,
HO CHCTeMa KpeIUIeHMS HHas: >KeCTKUe (IaHIIHI,
B KOTODBIX HAaXOJSTCS OTBEPCTHS, U 20 601TOB. C II0-
MOIIIBIO 3THX 20 60JITOB 060/I0UYKH HOT HAJIESKHO ITPHU-
TSATHBAIOTCS K OTBETHOM YaCTH Ha KUpace.

BOJITBI BCTABIISIIOTCS B OTBEPCTUSI Ha 000I0UKe, OT-
BEPTKOM BCe 3TO CTSITUBAETCS — BPYYHYIO, MeJIeHHO
U aKKYPATHO, YTOOBI He ITIOBPEAUTE Pe3bby.

O607104YKY HOT NOCTaBISAIOTCSI Ha MKC 6e3 BepxHeH
oZlesknbl. [T0CKONBKY BEPXHSS ofiekaa ckadaHpa sB-
JISIeTCST TaKKe aHTeHHOM [JIs IepefaTYUKOB - [JIst
OCYIIeCTBIIEHUS PaJitioIiepeaull U TeJleMeTPHUUeCcKOHr
uHbOPMaLIMH, OHA IIPOXOAUT IIpeBAPUTENbHYIO Ha-
CTPOMKY Ha CIIeLIMJIBHOM cTeH e Ha PKK «DHeprus»,
U II0C/Ie TOTO KaK OHAa HaCTpoeHa, 3aMeHSThb ee yKe
Heb3s. [Ipy peMOHTe BepXHSSI OfleKAa OTIIHYPOBHI-
BaeTCsl B palioHe 60TUHOK, PacCTeruBaeTcs Ha 6oKax.
O60JI0YKK IIPOCTO 3aBOPAUMBAIOTCS Ha BEPXHIOH0
YacTh, TeM CaMbIM obecIieduBasi OOCTYII K 60aTaM
LITAaHUH,



PeMoHT c Tpagmumen

PeMOHT cKadaHApa - OIEepalys He TO YTO-
OBl 3K30THYECKasi, HO peakasi. Ee mMpoBOOUIH
Ha cTaHUUU «Mup», Ha MKC y>ke TosKe OGHa K-
bl 3aMeHSUIM TepMeTHUYHble O0O0JI0YKHU PYK.
MeTomuku pa3paboTaHbl U PaCIIMCAHBI B 60PTO-
BOM UHCTPYKLIMH.

C cepbe3sHBIM PEMOHTOM CKadaHApa B CBOE Bpe-
MS TIPHUIIUIOCH CTOJIKHYTHCSI SKUIIAXKY CTAHIIUH
«CaJIIOT-7» — BIaguMUDY JIIXOBY U AJIEKCAHADY
AnekcaHapoBy. IIpu IIpoBepKke Ha TepMeTHY-
HOCTb I1epe[] BBIXOJOM B OTKPBITHIE KOCMOC OHH
OBHAPYKMIM Pa3pPhIB 0O0JIOYKHU IITAHUHBI CKa-
dangpa. KocMOHaBTaM IIPUIIIOCH [elIaTh 3a-
IUIATKY U3 IIOAPYYHBIX CPECTB — 6YKBaIBHO LITO-
I1aTh FepMOOGOJIOUKY.

- CWIOBYIO 0GOJIOYKY TOrAA 3alllMIM HHTKa-
MH,- paccKasasi [eHHagum [7a3oB.- MMeHHO
rocie 3Toro ckadpaHApoB Ha GOPTY CTAIO TPH,
4TO6BI BCerga ObUI pe3epBHBIM.

ITocyIe TaKOrO PeMOHTA PeLIeHO 6BII0 MOAEPHU-
3UpoBaTh CKadaHap «OprnaH-I», cOenaTh CheM-
HBIMHM PYKHM W HOTH, YCHJIUTH 060JIOUKY U IIPH-
MEHUTh COBPEMEHHbIe MAaTepHAaJIbI,

Certyac peMOHT cKadaHApa - PenKoCTh,
HO He Ipobnema. 3a aBa gHs Pemop IOpUUXUH
IIOMEHSII 0060JIOUKHU , [IPOBEPHJI TEPMETHUYHOCTD
U IIOATOTOBUIL cKadaHAp ayis Cepres Psa3aHCKO-
ro, IIPOAJIUB CPOK CIIY>KOBI M3e/THSI KaK MUHHU-
MyM Ha rox. CkadpaHAp 6yAeT CIYsKHUTH 0 TeX
II0p, II0Ka Ha CTAHLIHUIO He IOCTABAIT ellle OOUH
HOBBIM «OpinaH-MKC»., OTIIpaBKa HOBOTO CKa-
daHgpa y>Kke 3allJIaHUPOBAHA U COCTOUTCS B OK-
TsI6pe 3TOro rofa. A B Havasie 2018 rofia CIielya-
nucThl HIIIT «3Be3ma» O>KUAAI0T 3aKas3a Ha elle
OOUH CKadaHID.

Pa6oma B LYyrle

AMepUKaHCKMe CKadaHAPbI, KOTOpbIe
cenyac HaxoasTca Ha bopTy, BCerga
obcnymBanuncb Ha 3emne, B TO BPEMSA KaK
pPOCCUNCKME CKadaHapbl pa3pabaTbiBanmCh

CneLmanbHo Ana JONrOCPOYHOro NpebbiBaHWS
Ha opbuTe C TeM pacyeToM, YTobbl Npu
HeobxoaMMOCTN KOCMOHaBTbI CaMW CMOIIU
MNPOBECTM MX PEMOHT U MOONDUKALMIO.
HepnaBHO aMepUKaHLLbl MPUHSANN PeLLeHMe
0 pa3paboTke HOBOro CKaaHaPa, B CBA3MN
C TEM, 4TO CYLLECTBYHILLMI YXKe 1ncHepnan
BCe MoanduKaumm. B HoBov Bepcun byayT
MCMONb30BaHbl POCCUNCKME MAEW: BXOL, CO
CTOPOHbI CMMHbI, CUCTEMa BOASIHOIO KOHTYPa
OXNI3XKAEHMS — MPUMEPHO TaKas, KaKas
3anoeHa B ckadaHape «OpnaH»».
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KOCMUYECKIX TIEPBOMPOXOLILEB SHAJTAB TALLO. OHIA CTAJIA HALOHANbHBIMIA TEPOAMIA. YM, 300POBBE,
BHHOC/MBOCTh, OTBAIA ~ KOGMOHABT [I0/DKEH Bbi1 OBJTALATD 3TVMIAKAYECTBAMM B MPEBOCXOIHO
CTEMEHA. A KAKUMIABY 1Y T KOCMOHABTBI BY OIYLLIET 0 = TE, KTO OTIPABITCA K HOBBIM ITAHETAM? Mbl
OBPATITINCh C TAKIM BOMPOCOM K POCTUCITABY BOPHCOBIYY BOT ALUEBCKOMY — 1C/X0/10r'Y, KOTOPbIA
S3AH/MAJICA OTBOPOM JATIOArOTOBKOM BCEX KOCMOHABTOB, HAYMHAA CO BTOPO0 OTPALA. 3TA BECELIA BbiA
MOXO0XA HA TPOCMOTP CEMEVHO 0 ANbBOMA — G TAKOW TEMN/IOTOIA POCTIC/IAB BOPVCOBIMY PACCKASHIBANTO
CBOVX JHOBIMbIX TEPOAX. KAX 1AA UCTOPYA — APKINA OTOCHIMOK,

A OBPAS3 HOBO 0 KOCMMYECKOI 0 MEPBOMPOXO/LIA — HEOKOHYEHHbIA
)XMBOMUCHBIN MOPTPET, B KOTOPOM PYKOM MACTEPA OB03HAYEHbI

[ NABHBIE TPOMOPLIAA. EFO bY IYT [10PCOBLIBATD YXKE LIPYIVE.
POCTIACNIAB BOPICOBIAY YLUE A3 XKI3HIA, HEMHOM O HE LI0XKV1B 110
CBOEM0 80-JIETWA. CMIYCTAHELENO NOCIE 1HA KOCMOHABTHKIA

(Y CJTABbI bbl/10 MHOr 0 JIHOBBIA OH OT/JABAN CEBA BCEM. EC/IA OH
YYBCTBOBAJTT[IE-TO b0/, TO OH bbINT TAM, OH CPASY BPOCAJICA

HA TIOMOLL..» — TAK CKASA/ 0 bOr [JALUEBCKOM CIH 3 ETO
KOJINIET. 3TOMOCIEJHEE VHTEPBLIO POCTVCNIABA BOPVICOBIYA,

MONET YMA ¥ CEPQILIA
HAL MPOMACTBIO HEMOSHAHHOM 0

- Pocmucnas Bopucosu4, 6 mapme 6b110 06v981eHO
0 HOB0OM Habope 8 ompaod KOCMOHABMO08. AHOHCUPO-
eaAu, 4mo 3Mmomy nOKOAeHUI0 npedcmonim noaembl
Ha JIyny. ITocae 31mo2o0 yeAoseuecimnay npedcmoum
océoeHue Mapca. [laeaiime no2080pum o mom, Kaku-
mu 00AXKHbL 6bliNb KOCMOHABMbL, KOMOpble omnpa-
eamca 8 meknAaHemHble nonemol. Bydym Au oHu
HeM-Mmo omMAUMAMbCS OMm céoux mosapuuieii?

- Be3ycioBHO. CaMoe CylLIeCTBeHHOe OTINYUe;
KOCMOHABTBI 6Y,E[YU.[€I‘O — 3TO IIePBOIIPOXOAIIBI,
KOTODBIE OOJI>)KHBI 6BITH TOTOBHI K CTOJIKHOBEHUIO
C HEM3BE€OAHHBIM.

Celfyac CTaHOBJIEHMe KOCMOHABTOB KaK IIPO-
deccroHaI0B BO MHOTOM ITPOMCXOAUT 6y1aromaps
UX IpenlecTBeHHUKaM. OIIBIT >KM3HU Ha CTaH-
uuu (opraHusanus 6bpITa B II0JIeTe, TOHKOCTU
OOILIeHUS YJIEeHOB 3KUIIAKa U B3aAUMOJEHCTBUS
c LIYIIoM 1 MHOTO€ APyroe), KOTOPhIF HapabaThl-
BaJICSI MHOTHMMMU IIOKOJIEHUSIMU Ha ITPOTSKEHUU
JecsITUJNIeTUH, IlepefaeTcsl MOJIOJBIM KOCMOHAB-
TaM B OOIIIeHUU U lieJleHaIlPABIeHHBIX 3aHITHUIX
C yKe JeTaBIIMMHU. Y MeXKIIJIAaHeTHBIX ITyTellle-
CTBEHHUKOB TaKOM BO3MOKHOCTU He 6yIeT, UM

IIPUOETCS OIIMPATHCI TOJABKO Ha HaseMHBIe Tpe-
HUPOBKHU. LIIUINKY B II0JIETE OHU 6YAyT HabUBaTh
CaMH - IIpeIoCTepeyh OT PeaIbHBIX, & He CIIPOTHO-
3UPOBAHHBIX OIIACHOCTEH UX HEKOMY.

- Ho 8edb u T'azapuH wen 8 Heu3sedaHHoe. Ecau yxK
8 e epemeHa cnpasuAlcb, K020a 8006uie HUKAKUX
3HAHUI1 0 Hedecomocmu He 6bLA0, cnpasamcs U ceiinac?

-Ilen. Ho Torzma 6pu1 KOpoyéB, KOTOPBIM IIPHU-
CMOTPeEJICS KO BCeM KOCMOHABTaM II€PBOrO OTPALA
U IIPO KKA0TO BCe IMoHsI. Certuac Koponéa Her...
Ceprell [1aBIOBHUY He IIPOCTO YeI0BeK, KOHCTPYK-
TOp, a 3IM0Xa/IbHOe gBJIeHHe, KOTOpOoe KacaeTcd,
II0 CyTH, BCeX YPOBHEM OPraHMU3aLMH >KHU3HU:
U IIPUPOAHL, U 06111eCTBa. SIBIeHHe [0 KOHIIA He I10-
HATOe, He oLleHeHHoe. Co BpeMeHeM MBI CMOXKeM
sICHee 0CO3HATh ero HeOOBIKHOBEHHOE BeJINYHE,

BBl MOCMOTpUTE, YTO 3HAUUIMU IS MHUDPA 3TU
10 JIeT UHTEHCHUBHOM PaboThl, KOTOPHIe OBUIN TAHBI
eMy, U YTO OH 3a 3TO BpeMs clenan. 5 66 Ha3Ban
3TO0 BOKBPUM IIPOMBICJIOM. DTO >Ke MacIuTabHeM-
mras IedbHas IaHopama pabor. O6paTuTe BHU-
MaHMe: 33 3T0 BpeMsI ObI7I0 TP [1ePBHIX - [arapuH
U JIeOHOB, IIepBasd >KeHIIIKMHa-KOCMOHABT Baing Te-
pelkoBa. IIposkuBU KOPOJIEB ITOL0JIBIIIE — [10TIEThHL
Ha Mapc ctanu 65l peanbHOCTRIO elle B XX Beke.
Boobi1e BCs HaIla >KU3HD 6bUIA OB [PYTOM, TIOAU
B Halel npodeccruu 6bUIH 6b1 IPYTUMU.
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KOpO/EB CMOT He TOJBKO OTOOpATh HIOealbHbIX
KaHIUAATOB Ha IT0JIET, CITOCOOHBIX IIATHYTh B HEHU3-
BeJAHHOe, HO U CAeIaTh UX TaKUMHU! [IOMHUMO BCS-
KHX 3aKOHOB - E€CTeCTBEHHO-HAYYHBIX, IICHXOJIO-
TUYECKUX, SKOJIOTUYECKUX — BaSKHYIO POJIb UTPAJIO
OTPOMHOE [OBEpHEe CO CTOPOHBI PeOST I[IAaBHOMY
KOHCTPYKTODY, TEXHUKE, KOTOPYIO OH CO3[]aBaJl.

KOHEYHO, KKABIHM IIOJNET Pa3bupacs, aHaIU-
3UPOBAJICS. Befpb 3TO 6BUIO ITOXOXKE HA XOKIAEHUE
10 JIe3BUIO OGDUTBBI, M BCe 3TO 3HAAM. HO 3TU
JIIOU - TIepBHIe — 6bUIU ITO6eUTENSIMU I10 CAMOH
CYTH CBOeM. HecMOTps HU Ha 4TO. Bcerza.

ABToputeT KoposéBa, IIpesk[ie BCEro 4dejoBede-
CKHH, BO BCeX Jenax O6blI OrpoMHeNmnii! Bmecte
C HUM BCe IIUIM HA PUCK. Ba’kHO, 4TO 6bLIA MO-
THUBAalLlMs Ha JOCTIDKeHHe yclleXa, OCHOBaHHAs
He Ha KODBICTH, He Ha >KasKe CJIABBI, a Ha KKIe
ABHJ>KEHHS BII€Den.

- Kopoaés, ebixodum, 6bin He MOAbKO 2eHUANbHbIM
mexHapem, Kak ceii4ac 2080psm, HO U NCUXO0N020M
om npupoobi?

-3To 6bUIAa ero MYZAPOCTb udejoBedyecKas. 3pe-
JIOCTh. YMeHHe 06IIAThCS C JIOABMU, HaXOAUTh
KOMITPOMUCCHI. UHTYHULIUsI. A caMoOe IJIaBHOe -
nap Boskuii,

- Pa3ee M0OKHO 8 maKux deAax npuHuUMamop 8 pac-
Hem UHmMyuyuro?

- Heob6xomuMmo! 51 BCTPETHUII B IUTEPATYPE OUEHb
TOYHOe BBIpOKeHHe: «VHTYHULMS - 3TO IIOJIET
BJIIO6JIEHHBIX APYT B PYra YMa U cepAlLia HaJ IIpo-
[IaCThIO HEIIO3HAHHOTO»,

C IOMOIIIBI0O HOBOM HAyKH - COLIMOHUKU - OblIa
CO3[4aHa IlepuofuyecKass CHUCTeMa IICHXOJIOTHMH
4eJIOBeKa, M MHe IIPHIIA MBICIb IIPOAHAIN3U-
PoBaTh B3aMMOOTHOIIEHHUS [IePBbIX KOCMOHABTOB
U IJIAaBHOI'O KOHCTPYKTOPA C TOUKHU 3PEHUS COLIUO-
HHUYeCKHUX TUNOB. Tak BoT, Koponés u I'arapuH,
KoponéB 1 JIeOHOB OTIMYHO AOIIONHSIINU APYT ADY-
ra, COCTABJISI/IM TaK Ha3bIBaeMble [iyaJIbHbIe I1apHI.

(A CYMTAIO KOPONEBA /1 TIEPBbIX KOCMOHABTOB
CBATHIMIA O LIbMi

- Ymo makoe dyanbHble napvl?

- Jlyansl - Imapa Jirofiei, B KOTOPOM CHJIbHBIE Ka-
YeCTBa OJHOTO KOMIIEHCHUDPYIOT Cj1abble KauecTBa
JIPYyroro ¥ Hao60poT. Hampumep, y IJIaBHOTO KOH-
CTPYKTOpPA U IIEPBOTO KOCMOHABTA B ITPOIleCcCe pa-
60THI B3AMMOOTHOIIIEHHS CKIaAbIBAINCh KaK B XO-
poumier ceMeMHOM Ilape, KOIZa OAUH IIOAyMal,
a IPYTOM CKa3al.

- Tak ke 6b1n0 u c Anekceem Apxunosudem JIeoHoebIM?

-VY Hux c KOponéBBIM TOXe Aya/JibHas Iapa,
HO HeCKOJIbKO MHadg. Y Cepred [TaBioBHUYa U AJlIeK-
cess ApXUIIOBUYA OAUH COLIMOHUUYECKUM THUII -

«II0JIKOBOZEL», Y KOTOPOIrO SIPKO BBIPaskeHa CIIO-
CO6HOCTh IPUHUMATh pellleHUs U 6paTh Ha cebs
OTBETCTBEHHOCTH 33 UX peanu3anupo. OHU ToxKe
JOIIONHSANU APYT Apyra: TaM, I[ie Y OOGHOTO CHJIa
HeOobBIKHOBEHHAsl, y [ADYroro OHAa IIOMeHblIe,
U HaobopoT. KommeHcupyetcs, moHumaete? Co-
LIOHMKA [103BOJISIeT 3TO OLleHUTh, a Ceprell I1aB-
JIOBHUY 3TO IIPOCTO YyBCTBOBAJI.

3mech BaKHa HHTYHLHUA. M ellle - Ipo3peHUe.
S Boobmie cumTar KOposéBa M MEePBBIX KOCMO-
HaBTOB Jla>ke He FeposIMHU, a CBATBIMHU JIIOJbMH.
Ceprert I[IaBnoBUY IIpO3pen (MMeHHO ITpo3pern!)
He ITPOCTO NYYIIKX, a CAMBIX JOCTOMHBIX.

EMy, 4Yen0BeKy, KOTOPBIM PAaTOBAI 32 MUPHBIN
KOCMOC, ['OCIIO[Ib II03BOIMIJI CO3ATh PAKETY.

Jlymaro, 4To IIpU Bblb6ope el KoponéBy BasKHbI
6BUIU BCe KaueCTBa KaHAUATA, BeCh ero BHYTPeH-
HUM MUP: He TOJIBKO YM, OTBara, npodeccroHaab-
Hble 3HAHUS, HO U YeCThb, K IPUMepy. BaskHO 65110
BBIJIEJIUTH T€X, KTO BBIIEPSKUT He TOJIBKO HCIIBITA-
HUe [10JIETOM, HO U UCIIBITAHUe CJIAaBOM II0CJIe I10-
JIeTa, IIOTOMY YTO C IIePBHIX O6YAyT 6paTh IpUMeED.

IOpuri TarapuH CIpaBuics. Ajekcell JIeOHOB
TOKe PUCKOBI CO6OM He M3 THIeCJIaBUS — MOT
BIIOJIHE OCTaThCsl «Oe3BIMSHHBIM» [UJISI UCTOPHUU,
HO OH I'OTOB 6B «IIOJIOKUTH SKU3HbD 32 IPYTU CBOSI» .,

Ceriyac HaM OCTPO He XBaTaeT Koponésa. Ho emy
HEeOTKYZa B3SITbCSI. UTOOBI ITOSIBUJICS HOBBIM Kopo-
JIEB, HOBBIE [I€PBOIIPOXOAIIBI, y JIIOJEN CHaudasla
JOJI>)KHO U3MEHUTHCSI MBIILIJIEHUE.

KAKIAM [10/XEH bbITb MAPCOHABT

- Pocmucnas Bopucosuu, Kakumu Ka4ecmeamu
90AKHbL 06nadamb 6ydyusue mapcoHasmoi?

- YTO06BI IOHATH 3TO, HAJI0 OTTAIKUBATHCS OT YC-
JOBUI IoneTa. OTrpOMHOe BIHSHHe Ha pabo-
TOCIIOCO6HOCTh SKMIIa’Ka, a 3HAYMT, HA BBIKU-
BaeMOCTh OyZeT OKas3blBaTh IICHXOJIOTHYECKas
aTMmocdepa Ha 60pTy Kopabns. TyT MOKHO I'OBO-
PUTD Jaske 0 IICUXUYECKOM 3J0POBbEe SKUIIAKA.

[1aBHBIE CTpecc-PaKTOPHI: AJIUTEIBHOCTD II0JIe-
Ta (OKOJIO 1,5 JIeT) U aBTOHOMHOCTD eI TeIbHOCTH
3KUNaKa. Korma 6ygeT mporaeHa «TOYKa HEBO3-
BpaTa», KOpabjab HE CMOXKET U3MEHUTh TPAEKTO-
PHIO, U, YTO 6Bl HU CJIYYHMJIOCH, OYAET OTAAMSITHCS
OT 3eMJIH K UYsKOH IUJIaHETe, IJe JI0HeH HeKOMY
6yLeT BCTPETUTH, TAe UM HEeKOMY 6yIeT IIOMOYb.

Bo BpeM4 110j1eTa MapCOHABTHL CMOTYT HalesTh-
CS TOJBKO Ha ce6si, B OTIMYHE OT OPOUTAIBHBIX
I10JIeTOB, KOr'ZLa BO3MOKHA ImomoIius 1IYIIa, korga
CJIYYUCh YTO - U II0JIeT IIPeKpPaTIT, SKUIIAXK Bep-
HYT Ha 3eMJIIO.

Ha Mapc [OJI>KHBL OTIIPABIIATHCA JIIOLMU, Y KOTO-
PBIX 6Y].IET MHPOBO33pDpeHYECKH, dHAIUTHUYECKH,
MEeTOIOOJIOTH4YeCKHU CCI)OPMI/IPOBB.HO IIOHHMMaHHe:



«EJ'IaI'Ol'[OJIY‘-IHbeI HCXO0[4 J3TOro I10JIeTa 3aBUHCHUT
TOJIBKO OT MeHSI. PACCUUTBHIBATh He Ha KOTo», YTO6BL
3TO OCO3HATh, HY>KHO HpOﬁTH KOJIOCCAJIbHBIN IIYTh
BHYTPEHHEIO IICMXHMY€CKOI'O PA3BUTHA.

- Kak npoiimu 3mom nymsp?

- [I7s1 3TOr0 HY>KHO OBITH He TOJIBKO IIpodeccHo-
HQIBHO, HO M KYJIBTYPHO OO6Pa30BaHHBIM, IYXOB-
HBIM 4eJI0BeKOM. [IOHMMaTh BCIO CJIOSKHOCTH U Mac-
mTabHOCTh fena. Ecinu 3Toro He 6yieT, pa3Be MOSKHO
TOBOPUTH O TOTOBHOCTU IICHXHKH, O TOM, YTO Ye-
JIOBEK 3HaeT, YTO eMy [elaTh B JaJlbHeM KocMoce,
CyMeeT 3TO BHIIIOJIHHUTD, He IIOTEPSTHCS, He CONUTHU
cyma.

HakoHell, He06X0MMO OCTABUTH B IIPOIIIOM [103U-
LIMIO0 «MBbI 3aBOeBbIBaeM KOCMOC», O KaKOM 32BO€eBa-
HUU BOOOIIIe peub? MBI JOJISKHBL TUXO U MUPHO BECTU
cebst, IOHUMATh KOCMOC KaK IIOPSIOK, 33/laBaThCs
BOIIPOCAMM, YTO TaKOe BpeMs, YTO TaKOe CBETOBbIE
rofbpl. MuIIHapAbl CBETOBBIX JIET CYLIECTBOBAHUS
BceneHHOM... [le IPU 3TOM ThI, KTO TaKOM ThI? Tak
BOT, THI — BCET'O JINIITb MaJIeHbKOe MTHOBEHUeE,

S1 CYUTAIO, YTO €CJIM Mbl XOTUM I'OTOBHUTBCS K MEXK-
IIJIAaHEeTHOMY IIOJIeTy, K HeM3BeCTHOCTU, TO YyKe
ceriyac TeM, KTO jeTtaeT Ha MKC, Heo6X0gHuMO Co-
3[0aTh TaKHe YCJIOBUS, YTOOBI BRIPA60OTATh ITPHUBBIY-
Ky K aBTOHOMHOCTH I101eTa. []a, HY>KHO HabIoaaTh
33 ITPOUCXOASIIUM, OBITh TOTOBBIMHM OKa3aTh ITO[-
Oep>KKy, HO He OAaBHUTh, He KOMAaH/I0BATh.

YsKe caMU KOCMOHABTHI TOBOPST 06 3TOM, ITUIIYT:
«3eMJISI 3HaeT, KaK JOJI)KHO ObITh, & KOCMOHABTEHI —
KaK ecTb Ha caMoM Jene. CKOIBKO ysKe 6bIJI0 CUTYya-
LIMHM, KOIAQ pearupoBaTh HaA0 OBUIO MTHOBEHHO
U MBI CIIPABJISIIHUCE 6€3 BCSIKOM IMOAePIKKU .

CaMOCTOATENIBHOCTh - 3HAYUT YBEePEHHOCTbD.
B cebe. B cBoux cunax. B cBoux ToBapuiax. U yBe-
PeHHOCTH B Tebe TeX, KTO OCTJICS Ha 3eMie. J[oBe-
pue. Braromaps yBepeHHOCTH Ye/IOBEeK MOXKET B3SITh
KOHTPOJIb HaZl SMOLIMSIMH.

KOCMOC HA 3EMINIE

- Ho sedp yeéepeHHoCmb 8 ceoux cunax — eelib 0080Ab-
HO cyﬁbekmuauau. Kmo-mo cuumaem, umo cmoskem
cnpasumbca, a Ha dene 3Mo0 He Mak.

-32TO fApyroe. YBepeHHOCTb Yy KOCMOHAaBTa IIO-
SIBJISIETCS, KOLZAa IIPU IOATOTOBKE BCe IIPOUIPAHO
Ha oIIpefe/IeHHBIX MoLeax. CllelaarucTaM II0CTO-
STHHO IIPUXOOUTCA AYMaTh, KaK CO3[4aTh Ha3eMHEbIe
MOJenu LesTeIbHOCTU U BO3LEHCTBUSL QaKTOPOB
[10JIeTa, MAaKCHUMAJIBHO ITPUOIIMKEeHHBIE K PeAJIbHO-
CTU, K ODUTHUHAILY.

- Pacckaxkume, noxkaayiicma, 06 3mux modeasx no-
noopob6Hee.

- PaHbllle IPOBOAUIU CYPAOKAMEDPHBIH 3KCIIEPHU-
MEHT C Pa3jIMUYHBIMU DPEXHMaMHU TPYyHAa-OTAbIXA,
HO MBI IPEIJIOKUIN KOMIIJIEKCHYIO Ha3eMHYIO MO-

+ TPEHUPOBKU Ha BbIXCUBAHUE B*PA3/IUYHbIX
KAuMagu4ecrux 30Hax. kunanc AHHbI KUKUHOL
B nycmebiHe Kasaxcmana, HedasieKo om KOCMoOpoMa
balikoHyp, 2014 2.
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Pocmucnas 5020aweBcKull 61emyuKoM-K0CMOHaBMOM
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TpeHUpOoBKU Ha BbiwliBaHUEe B paz/iudHbIX
g1uMamu4ecKux 30Hax. bo2dawescKull ¢ YieHamu
3Kunaxwa Cougd Hoayyu u Kouuu Bakama (SinoHCKoe
KOCMUYECKOe a2eHmcmBo) u KomMgHOupom SKunamca
Amumpuem KOHapamiE’BblM B Césacmonone, 2007 2. =
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JleJIb KOCMHUYECKOTO II0JIeTa, KOTAA MCIOIb3YIOTCS
BCe BO3MOXKHBIE MOJIeJIUPYIOIIKe CPeACTBA OIS pe-
LIeHMd 3a7ay IIOATOTOBKM. [IpH 3TOM MEI He JaeM
JO3UPOBAHHYIO Harpy3Ky.

CxeMa TaKas: CHadaua rpaduk BeIBeeHUS KOpab-
7. Ha OpPOUTY C peaIbHBIMM HArpy3KaMM; IIOTOM
ajanTalys, BpallleHHe Ha TaK Ha3blBaeMOM HyJle-
BOM peXXHMe, DTO KOJIOCCAIbHAs Harpy3ka Ha Be-
CTHUOYJISPHBIN aHAJIU3ATOP U T. II.

3atem Ha 15 MUHYT KYK - HeIlpeprIBHOe BO3[eli-
CTBHe yCKopeHHsa Kopuronuca. IIpu 3TOM Bce II0Kasa-
TeJIH COCTOSIHU S YesloBeKa TIATeIbHO GUKCUDYIOTCA.

ITocsie 3TOro KOCMOHABT II0MaLAeT B CYpAOKaAMeEDY.
EMy roBOpAT: «BOT Tebe pacIIOPSAOK Ha CErofHs-
LIHUH IeHb, BBIIIOJIHSIM, a B 23:00 - 0T60». Ha cie-
OVIOUIMH AeHb OH ITPOCBHIIIAETCS B 8:00, U V HETO
HaYMHAETCS 64-YaCOBOM HJIM 72-4aCOBOHM PEKUM
HeNpephIBHOM JesATeNbHOCTH 6e3 ITpaBa Ha COH. Bce
3TO BpPeMsI OH JIOJI’KEH PaboTaTh.

YTOOHI OLIeHUTh, KaK UAET IIPOLiecc, Kak pa3BHBa-
eTcsl yTOMJIeHMe, HAaCKOJIBKO YCTOMUYUB YeJloBeK,
eMy IIepUOAWYecKU JAIOTCS OLHU U Te >Ke Harpy-
304YHBbIe WJIN IICUXO0JIO0THYecKkye IIpobsl. I1o ucreye-
HUU BPeMeHU eMy I103BOJISIIOT OTHOXHYTh: ITOIbeM
He II0 6YOUIBHUKY, a KOIZa CaM IIPOCHETCSI, YTOo-
6Bl MOXKHO OBLJIIO CYAUTh O BpeMeHU, 3aTpauuBae-
MOM Ha BOCCTAHOBJIEHHe CHJI. A II0CJIe 3TOr0 CHOBA
Ha LUeHTpU YTy U CHOBA BeCh KOMIUIEKC Harpy3ok,
KOTOPBIe HAOIIOMAOTCS IIPU CITyCKe C OPOUTHI. B 06-
L[eM-TO 3TO MOJIeJIb, aKKYMYJIUPYIOLIAS BCE BO3MOXK-
HEble CJIOKHOCTH B II0JIeTe.

- 3auem ke maKk my4ums Adei?

- A BBHL 3HaeTe, 4YTO IIOCIIeSHUE LBOe CYTOK IIepe[
CIIYCKOM KOCMOHABTHI He CIIAT Ha opbute - cobupa-
I0TCS? Hazmo >Ke BCe YIIOKUTh, 3aBepIIUTh Hemome-
JIAHHOe, MIPU 3TOM COo6JIoasi LIeHTPOBKY Kopabis
M TaK Jajee. ITO OTPOMHAas cephe3Has paborta. Ilpu
TaKOM peXXrMe OO/IKHA OBITh YBePEHHOCTh B KaK-
JIOM OeHCTBHU. JIydullle MBI 3eCh, Ha 3eMmJie, CMO-
IeIupyeM CHUTYaLHIo, YTOOBl He BO3HUKAJIO CJIOXK-
HOCTe! B IT0JIETe.

3aTo KOT/ia IepBasi FPyIa KOCMOHABTOB OTpaboTana
3Ty MOZEIb, PebSITa IOTOM CKA3aJIHM: « MBI ITOTYUMIIHN
YBEPEHHOCTh B cebe, MBI BCe MOKeM», JIIOAU Kak 6bl
y6emunuch B COGCTBEHHOM HAZeSKHOCTH, B TOM, YUTO
BJIAZIEIOT CO6O0L, MOT'YT IIEPEHOCUTH TaKHe KOJI0CCATb-
Hble pU3UUecKUe U ICUX0JIOTHYecKye Harpy3Ku,

C roseToM Ha Mapc BCe ropasfo CJIO’KHee, IIOTOMY
YTO MOJeNH, IPUOIKeHHbIe K JeNCTBUTEIbHOCTH,
IIpUZETCS pa3pabaThlBaTh 33aHOBO, YYUTHIBasS Mac-
CY HOBBIX JleTanel. Hammpumep, >kelaTellbHO, YTOOBI
B IIOJIET OTIIPABUIIMCE JIIOAU, KOTOPble MOTYT B Clly4dae
Yero CTaTh AOHOPAMHU ADYT Ajs Apyra. M 3TO TOIBKO
OIVH K3 HIOAHCOB, KOTOPBIM YUCTO JIOTUYECKU IIPU-
XOJIUT B TOJIOBY. A CKOJIBKO eIlle TOHKOCTel, O KOTO-
PBIX MBI ITOKA JasKe He JorafbliBaeMcs!



[105TOMY KOCMOHABTY Ba’KHO OBITH TBOPYECKOM
JIUYHOCTBIO, CIIOCOOHOM K MMIIPOBHU3AIIUSIM.
BoT, Hampumep, Anekcell ApDXHUIIOBUY JIEOHOB.
HUKTO cpa3y He 06paTH/I BHUMaHUS Ha TO, YTO OH
BO BpeMs TPEHUPOBOK BCerjga MMIIPDOBHU3UPOBAII,
3aTO KaK 3TO eMy IIPUTOAMJIOCh BO BpeMs BBIXOA
B OTKPBITBIM KOCMOC.

MPO0BPA3bI MAPCOHABTOB

- Pocmucnae Bopucosu4, npusedume, noxkaayiicma,
euje Ha2NA0Hble npumepbl Kauecms, Komopbimu
00AKHbI 06nadamp 6ydyuiue mapcoHasmol, KAk 8bl
cdenanu 3mo moAbKo 4mo, 2080ps o JIeoHose.

- Y3 Tex, KTO B CTPOIO, ST MOT 6Bl OTMETHUTH B IIep-
ByI0o odepenb IOpus MaleHYeHKO - KaK HeKHUN
npoobpa3 MapcoHaBTa. Takux, Kak OH, 6ojblile
HeT - Y Hero eJUHCTBEHHOT0 ITP0deCCHOHATbHBIN
CTa3K 30 JIeT. B MapCOHaBTHKE HYKHO [ie/IaTh CTaB-
Ky Ha JIogel, ysKe 06/1agaloNIuX COMHUAHBIM OIIbI-
TOM I1071eTOB Ha MKC, HO IIpY 3TOM HaXOOAIIUXCSI
B pacliBeTe JIeT.

A Kakas KocMHYecKas cynpba y MasieHYeHKO!
3a mjaedyaMu - I1eCTh II0JIeTOB. Bce MIUTeNnbHEIE,
W KKABIN pa3 OH KOMaHAUD Kopabns. Y Hero
6pUIO TPU OUIIUCTUYECKUX CHOycKa. I[IpuyeMm
KPaMHUH pa3 OH CIIYCKAJICS BMeCTe C BYMS >KeH-
ImuHAMHU. I1ociie 3TOro IIpH3eMeHU s [IPOH 30110
BO3rOpaHUe IJIOMIAAKU BOKPYT Kopabis oT pabo-
TBl ABUTATeNeN MSTKOM IIOCAaAKHU. MaleH4eHKO
yCIIea U CaM BBIOPATHCS, U HKUIIAKY [TOMOYb.

Ba/IMCTHKA - 3TO BeZlb HepacueTHOe MeCTO I10CaI-
KU. OH >Ke Jo/KeH 6bUI OLIeHUTh CUTYALIUIO0, [0JI0-
SKUTh U 06eCrIedrTh 6€30IIacHOCTh. UTO U CAesal.
Bce, YTO S1 HePEUMCINI, — IOKA3aTEIU YMa, OIIBI-
Ta, MCHUXOJIOTHMYECKONM TOTOBHOCTH K OENMCTBUIO,
BBICOKOTO IpodeccroHaau3Ma. [IporpaMMbl Bcex
€ro II0JIeTOB BCer/a BBIIIOJIHEHBI 6/1ecTdIIe.

Korzma g mpenjiosKua HCIIOAb30BaTh Ha3eMHYIO
MoOJenb KOCMMHYECKOTO II0JIeTa, PYKOBOLUTENIU
LleHTpa cKa3anu: «Thl CHadyajga Ha Bpadax CBOUX
9TO UCIIBITAM».

- Tom camplil pekum - 72 uaca 6e3 cHa?

- IMeHHO. Bpauu MOU BBIAEPsKAIU, IIOCIe 3TO-
ro s IPHIIEeJT B OTPSIA U CKa3ail: «PebsgTa, HeysKe-
JIU BBl - T€POM KOCMOCA — He OTBaKUTeCh?» Torga
BCe pebsiTa eOUHOIJIACHO pemunau: «kOpa IIoH-
geT mmepBeIM. OH CaMBIM YMHBIM, CAMBIM CHJIb-
HBIM, CaMBIFM BBIHOCJIHBBIF». Bce YJeHBl 3TOH
CPYIIIBI OTPaboTaMIN B KOCMOCE 110 ABA-TPU Pasa,
a IOpuii - mects. I103TOMYy K HEMY BCe HCIIBITHI-
Bald HeOOBIKHOBEHHOE IOBeEpHe, YeIOBEeUeCKOe
U ripodeccruoHaIbHOe,

MaJleHYeHKO 4YeJO0BeK BBICOKOM IICHXOJIOTHYe-
CKOM KYyJIBbTYphl. BHeIllHe OH 3aMKHYTBHIM, MOJ-
JaynuBBIM. Kaskoe ero cj0BO Bcerga o6 yMaHHO,
B3BEIIEHHO, CBOEBPEMEHHO U 3HA4YMMO. OH MoO-

JKeT OGXO,C[I/ITI:CSI U 6e3 CJIOB, IIPH 3TOM €ro II0Be-
AeHUe, ,E[(-HZCTBPIH CJIOBHO I'OBOPAT «,aenaﬁ Kak s».
Bce 3TO He3aMeHHMEBIe KayeCTBa B MEXKIIJIAHEeT-
HOM IIYTEIIeCTBHH.

Eile oguH O4YeHb Ba’KHBIM IIOKa3aTelb: KOILIa
GBIBAIOT Cepbe3HbIe ITPO6IeMBI B SKU3HU OTpsaa,
IOpe [oCTATOYHO YaCTOo LOBEePSETCS SIKCIIePTHO-CY-
OercKas Imosulius. OH Bcerga NPUHIIHIIHAJIEH.
Y Hero HeT ABOMCTBEHHOCTHU CO3HAHUS:. «XOPO-
1110 — 3TO £, a IIJIOXO0 — 3TO Thi». OH LieJIeH.

- Bbl 8ce20a 2080pumie 0 KOCMOHABMAX KAK 06 uc-
KAO4UMeAbHbIX A100X, 2eposx.

- [IoTOMY YTO 3TO U eCcTb repor. OHU TOTOBHI
K TOMY, YTO OITaCHOCTh, IIPUUYEM CaMasi HEO6BIY-
Has - YaCTh UX Opodeccuu. ITo MpodecCuoHab-
Hasg JIUTA. Y HUX €CTh MeYTa, U OHU YeTKO UIYT
K HeHl. BEBI 3Ke He yMaeTe, YTO 3TO IIPOCTO — BHI-
Lep>KUBaTh OeCKOHEYHBIN IICUXOJIOTHMYeCKUH
U GU3UUYECKUI IIPECCUHT Ha IIPOTSKEHUH MHO-
TUX JIeT.

- Kmo ewe u3 ompada moz 6ol cAykumb npoobpasom
KocmoHasma 6ydyuse20?

- 51 6BI CKa3aJI, YTO BCe [IePeUUCIIEHHBIE KaUeCcTBa
CBOMCTBeHHHI U AHaTonuio ConoBbeBy. OH TOXKe
MHOTOoro goctur. CoBepuna 60Jblle BCEX BBIXO-
OB B OTKPBITBIM KOCMOC. Y HEro Bce IPOoAyMaH-
HO, BCerfa B 3allace eCTh BAapHUAHT AEeHMCTBUM, OH
KaKBIY BBIXOJI ITPOTHO3UPYET, UHCTPYMEHTapU
BBIOMPAeT CAMOCTOSTENIbHO, AYMAaeT, IAe, KOoraa
U Kak OH 6yzeT paboTaTh. ITO KPACHUBBIN IIPUMED
npodecCOHANBHOM UMHTYULHU. OHA, KCTaTH,
IIPOSBIISIACE Y HETO U IIPU PYYHOM YIIPDaBIeHUHU
KopabyieM, OH 6OJIbIlle BCEX BBIIIOIHU CTHIKOBOK
KOpabJis U CTAHIIMU B IIOJIETE.

AHatonui ConoBreB, IOpuit MajeHYeHKO, [eH-
Hagui I[laganka, AnekCaHApP BUKTOpPeHKO - IIPU-
MephEl 0C060¥ mpodPecCHOHANBPHON HHTYULUU,
6e3 KOTOPOM B JaJIbHEM KOCMOCEe He CIIPAaBUTHCS.
Y HUX eCTh U ellle OfHa OTIIMYUTeJbHAasa YepTa -
OHU BCe OUeHb BEIHOC/IUBEIE JIIOAU. BripoueM, 11
MeXKIIAHEeTHOIO [10JIeTa OHA He caMas BasKHas.

- A Rakasa camasn eaxkHaa?

- YMeHHe 06LIATHCSI, KOMMYHHIIUPOBATh, YUTO-
6bI OCTUYDL MEKJINYHOCTHON U TPYIIIIOBOM IICHU-
XOJIOTUYECKOM COBMECTHMOCTH 3KHIIasKa. YJIeHBI
SKUIIAKA [OJIKHBI OYKBAJIBHO CPOAHUTHCS. Tak-
SKe ITOBBIIIAIOTCS TpPeGOBaHUSA K ITPOPeCcCHOHAIIB-
HO-TICUXUYEeCKOMY M TBOPYECKOMY IIOTEHIIHAIY
JIUYHOCTH. TO eCTh Ha IMEepBBIM IIAH BBIXOAST
TpeboBaHUS K MOPaJbHO-HPABCTBEHHOM U IICHU-
XHUYECKOH cdepe («IepBUYHOCTh AyXa U AVIIHN»),
a 3aTeM y»Ke K QU3UUeCKOMY COCTOSIHUIO U Tejlec-
HOMY 3[0POBBIO.

ECIH TOBOPHUTH IIPOINE, TO BCE YKIAAbIBAETCS
B IIPOCTYI0 GOPMYJy, KOTOPYIO MBI BBIBEIU, 06-
IIAsICh C STUMU pebsSTaMu: «Mope, He60 1 KOCMOC
JIO6ST CIIOKOMHBIX M YEeCTHBIX JIIOJIEeH».
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CUCTEMA «A — BTOPOE f»:
0 BHYTPEHHEM [MAJIONE
B KOCMWYECKOM NMPOCTPAHCTBE

- ITod cnokoiicmeuem nodpasymesaemcs camoobaa-
daHue?

- KoHeuyHoO! 5TO KOorja Thl He IIPUBHOCHUIID B CU-
TyallMI0 CBOUX H3JHIMIHUX CTeIleHell CBOOOMHI,
TO €CTh Thl He yCyrybiisenlb ee, a IIbITAEIIbCS BbI-
IeIUTh rJIaBHOe, YTO6HI IIOHATH U JeCTBOBATh.

A ellle o4eHb BaXKHO He BpaTh. Yel0BeK - 3aKphl-
TOe U, YBBI, JIKMBOE CYIIeCTBO, IIOTOMY UTO YeJIo-
BeK eCTh TalMHa, U KKABIM MIBITAETCS 3Ty TAKHY
coxpaHuTh. OTCIOA U BO3HUKAIOT BCe 3TH HeCcKo-
HeuHble BHYTPeHHUE OUAJIOTU, KOTOPhle MBI Be-
Iem c coboii, ITpUYeM [IOPOM Jaske He 0CO3HaBas
sToro. Cuctema «$ - BTopoe SI». KasKAbIH IIBITAeT-
cs1 ce6sI IPUYKPACUTH, 2 KOTAA MbI TaK ITOCTYIIaeM,
TO CTAHOBUMCSI «IIPHUYKpPAUIeHHbBIMH», He 4YeCT-
HBIMH. B nydIieM ciydae MbI CO34aeM HUJIIIO3UIO,
B XYyJIIIEeM - JIDKEM, B TOM YHCJIe B CAMUM cebe,

- Ymo nodpasymesaemcs nod smum noHamuem «5I -
emopoe $I»?

-3JTa cucremMa 6bUIA OTKPHITA MOMM VYMHTEIEM
®. 1. TopboBeIM. OH IIPEAIIONIONKIUI, YTO KaSKIBIHM
OT[IeNIbHBIN UHAVBULYYM JOJIKEH PACCMATPUBATECS
KaK CHCTeMa, COCTOSIIIAS U3 ABYX IIOACHUCTEM, KOTO-
Pble JOIIONHSIOT APYT APyra U BO B3aUMOJENCTBUU
PeLIaloT CTOSILIYIO ITepe/] BCEX CCTEMOM 331auy.

BTopasi moAcucTeMa IIpeACTaBIsIeT CO60M HEKYIO
«Pe3epPBHYIO KOIIHIO», TO €CTh €H ITPUCYILIH BCe Te JKe
KayecTBa, YTO U IIE€PBOM, U MEXKIY 3THUMHU ABYMS
TOXKIECTBEHHBIMH «SI» ITPOMCXOOUT BHYTPEHHUH
Iuasior. TakuM 06pa3oM «06CYsKIAeTCs» BCe, UTO
IIPOUCXOOUT C UHAWBUAYYMOM B OKDY>KAaIOIIeLt
cpenie: ero JeNCTBUSI, BIIeYAT/IEHUs, OTHOIIEHUS,
a TakoKe BHeIIHSS OLleHKa. JTa CHCTeMa IIpefoXpa-
HUTeNbHASl - II03BOJISIET MCKATh U HaXOOUTh cebe
OIIPABIAHUS, PAOOTAET I10 ITPUHIIUITY «SI XOPOIIIHE,
a Ipyrue rioxue», Ho [y 06beKTUBHOTO aHAIN3a
IIPOMCXOZSIIEr0 BMECTO CAMOOITPABAAHMUS LOIKHO
6BITh CAMOCO3HAHUE, TO €CTh [IPABAUBBIN aHAIU3,
YeCTHBIH 10 OTHOLIEHUIO K caMOoMYy cebe. ITO Kaca-
€TCS U OLIeHKU cebst B IIpodeccru.

- K uemy smom sHympeHHuil duanoz moskem npu-
eeciu 6 MOHOMOHHDIX YCA0BUAX MeKNAAHEMH020
noanema, Kozda cysumcsa Kpyz obuieHua?

- B IMIHUTEeNbHBIX IIOJIeTaX yOeNl YeaoBeKa — OMIH-
HOYeCcTBO. TakuM 06pa3oMm, 3HaueHHe BHYTPEH-
Hero pAuagora O6YAeT YCHIMBAThCSA. Biarogaps
CKJIOHHOCTH K CAMOOIIPABIAHUIO YeIOBEK B KO-
HEYHOM CYeTe MOKET IIepecTaTh AUdPPepeHIIupO-
BaTh L06PO U 3710. [103TOMY B JJIUTEIFHOM KOCMHU-
YeCKOM II0JIeTe OH JOJIKEH 0CO3HABAaTh He TOJIBKO
OTBETCTBEHHOCTH 32 CBOE IIOBeeHHe, HO U Heob-
XOAMMOCTD ITOANEPSKKU IPYTUX YIEHOB SKUIIaKA,
Heo6X0AMMOCTE OOIIeHUS .

[1O4YEMY [1]1H KOCMOHABTA
BAXHO XWTb C bOTOM B CEP/ILLE

- [Toayuaemcsa, 8 MeRKnAGHeMHbLil noAem d0AKHA
omnpasumbCa 3Auma, ¢ nompsacarouumu dyxo08Ho-Hpas-
CMeeHHbIMU Kadecmeamu, Ho 8 nymu dake makue A0ou
Mo2ym npespamumbCs 8 NCUXo0N02U4ecKU CAOMACHHBIX
u Henpedckasyembix. Hey>keau mbi 06pevenbt Ha 6ecko-
HeuHble NONbIMKU ¢ HenpedcKasyeMblm pe3yabmamom?

- Bce u ripoitle ¥ CJI03KHee O4HOBpPeMeHHO. B ripo-
11ecce CBOeM MHOTOJIETHEM ITPAKTHUKU S IIPHUILIeN
K BBIBOJly, UTO OBITH TOTOBBIM K HEBeJOMOMY,
K UCIIBITAHUSIM B KOCMOCe IIpOollle TOMY, KTO >KU-
BeT IIO0 3amoBensiM XpHCTOBBIM. EC/IH >KUBeIlb
c BoroMm B cepplie, Torfga IIoA, CHJIy He YHBIBATH
OT MOHOTOHUHM U HEM3BECTHOCTU, He B3PLIBATh-
Cs, KOTZa YTO-TO HaJoeZaeT W BRIBOAUT U3 cebd,
He pa3gpaskaThCsa, He OCY>KAATh...

Ecnmu dYesoBeR BefeT HACTOALIYIO [AYXOBHYIO
SKHM3Hb, OH YYHUTCS OOBEKTHBHO CYLUThH O Hera-
THUBHBIX CBOMCTBax CBOEM JHMYHOCTH. [OTOBSCH
K UCIIOBeIHM, OH CPaBHUBAET CBOU IIOCTYIIKM C TeM
HIeaIbHBIM 06pa3oM >KM3HM, K KOTODOMY Hac
mpu3sbiBaeT Bor. TakuM 06pa3oM, 3aroBenu Xpu-
CTOBBI OKA3bIBAIOTCSI HEKHMM KaMEPTOHOM, C IIO-
MOIIIbIO KOTOPOT'0O YeJIOBEK MOYKET HaCTPOUTE CBOIO
SKH3Hb Ha ITPABUJIBHBIN TADMOHUYHBIN 1A,

MOJIUTBEL, Y TaeMble IIepejl IPUYaCcTHeM, B KOTO-
PBIX XPUCTHAHHWH KaeTCs B rpexax U IPOCUT y bora
IIOMOIIM B 60pbbe ¢ HUMHU, B 60pbOe C SKeJTaHUEM,
Jake HEeBOJAbHBIM M MHMOJIETHBIM, COTBOPHUTH
3JI0, JITATh, OCY>KAATh, OBIIM HAIIHMCAHBI BeIMKUMU
IIpaBeqHUKAMU Ha OCHOBAHUU CO6CTBEHHOIO OIIBI-
Ta. BU6IHUS ITOTHA IPUMepPaMU YCIIEITHOM, IyCTh
U HeJIerKOoM 60PBOBI C IIOPOKAMU B cebe: 3TO U OIU-
CaHUS >KU3HU OGHOJIEHICKUX [ePOeB, U eBAHTeIbCKUE
IIPUTYH, U UJUIETOPUH. MHOTHE MeTOZbl, KOTOPBIE
MBI IIPAKTHUKYEM B ITPOLIeCCe OT6OPA U [IOATOTOBKH,
ITaBHBIM-IaBHO OIIMCAHBI B BUOGIHH.

- Kakue umeHHo Memodbl 8bl umeeme é sudy?

- Te 5ke MOZENH JesITeIBHOCTH B 3KCTPeMAaJIbHBIX
CUTYaLUsX, C IIOMOIIBIO KOTOPBIX CIIELIMAIHCTHI
CTApAaIOTCS BBIIBUTH B 4eJOBEeKe CKPHITHIE HEZO-
CTATKU U ITIOBBICUTH €r0 BO3MOXKHOCTH. ITO, MOSKHO
CKa3aTh, KAJIbKa C 6U6IECKOro IIpelaHus. [oCIIonb
IIOITYCKAET UCIIBITAHMS, UYTOOBI MBI IT03HAIM HAIIIK
HEMOIITH ¥ OYUCTUINCH OT TPEXOBHOI «IIPUMECH»,
KaK MeTaJUI B FOPHIIIe, HaMm caMuM 6e3 ero rmoMmo-
LT He I10[T CUITY Ce6sI UCIIPABUTH, IIOTOMY YTO Hallla
IIOZICHCTEMA «BTOPOE SI» IOMOTAET OIIPABAATh IPEX,
U 3HaHUe 06 3TOM TaKk’Ke OTKPHITO B BUOIMU: « MBI
U ceBs1-To He 3HaeM, I10Ka OTOHb HaC He UCIIBITAET».

Tak 1 B MOZIeIHPYeMBIX 3KCTPEMAJIbHBIX CUTYalI -
SIX, UCIIONIb3YEMBIX IIPU IIOATOTOBKE KOCMOHABTOB,
YeJI0BeK IT03HaeT CAaMOro Ce6si, TIOHMMaeT CBOU CJIa-
60CTH, IIOy4YaeT YBEPEHHOCTh B BO3MOXKHOCTH UX
IIPEOZOJIEHUS U UIIeT BHYTPEHHUE Pe3epBhl CAMO-
COBepIIeHCTBOBAHUS.



Ecny B3INIAHYTh Ha MUCIBITAHUSA, [IPeACTOosIIue
OYAyIIUM MEXXIUIAHETHBIM ITyTeIleCTBEeHHUKAM,
C TOYKMU 3peHUs IIPaBOCIABHOIO XPUCTHAHHHA,
TO KapPTHUHA y>Ke He ITOKKETCS CIHUIIKOM 6e3HaIex-
HOM U 6e3paZloCTHOM. BO-IIEPBBIX, YeJIOBEK BepPYIO-
LM 3HaeT, YTO OH He OJJMHOK - C HUM ['ocrionpb, Ma-
Tepb BOXKbs, aHTeJI-XPAHUTEJIb, CBATEIE. BO-BTOPHIX,
TaKOM 4YeJIOBeK FOTOB K IIYTH B HEM3BEeCTHOCTH, I10-
TOMY YTO OH TBEPJO 3HaeT, YTO BCe HUCIIOCIAHO bo-
rOM, YTO OH XPaHHT HaC, KaK JIIOGSIITUN oTell, U 6e3
€ro BOJIK HU OJMH BOJIOC C HAIIIEH T'OJIOBHI He yIIaJeT.

Korjza ueoBeK BBepsieT cebst Boje Boykbell, TOrma
HWCIBITAHUS OIPUHUMAIOTCSI CO CMUPDEHHEeM, a OHO
IIPUBOAUT K CIIOKOMCTBUIO U YBEPEeHHOCTU B cebe
y>Ke He Ha QM3MUYECKOM, a Ha JyXOBHOM YPOBHe.,

WCTUHHBIN XPUCTHUAHUH O0CO3HAET, YTO Bor He I10-
ChUIAET eMY UCIIBITAHUM, C KOTOPBIMU OH He B CHJIaX
CIIPDAaBUTBCS. 3HAUUT, M106asT CIOXKHOCTH 6YZeT BOC-
IIPUHUMATBCSI He Kak [IpobiemMa, a Kak 3ajava Jjs
pellleHUs] - UMeHHO 3TOMY IIPUHIIMIIY MBI CTapa-
eMCSI HAay4YHUTh KOCMOHABTOB BO BpeMsI [1OATOTOBKU.
Ecmu mocMoTpeTh Ha 1tob6oe 13 TpeboBaHUM, KOTO-
pble MBI IIpeABSIBIsIEM K KOCMOHABTAM U GyIyIIHM
MapCOHaBTaM, CKBO3b ITpU3My CBsIeHHOro ITuca-
HUS U CBSITOOTeYeCKUX TPYZOB, TO CTaHeT SICHO, KaK
MMEHHO MOXKHO 3TU Ka4yeCTBa Pa3BUTH B cebe U CO-
XPaHUTh U IIPU 3TOM He BIIACTh B TieciaBue, CeH-
Y4ac 5TO CJIOKHO.

Sl CYMTal0, YTO CO CMepThio KoposéBa MBI yTpa-
TUJIW He TOJIBKO TeHUMAJIbHOIO0 KOHCTPYKTOpPA, MBI
YTPaTUIM CaM CMBICI IIOJIETOB. 3ayeM MBI TyZa
unem? C yem MBEI Tyga ugem? 5. CYMTAIO, YTO MBI
ellle He TOTOBBL K MEeXKIIJIAHETHOMY II0JIeTY.

- A Ko20a npudem epemn? Kozda nossumcsa Ho6blLil
Kopoaée?

- BrocinenHue rofabl, pa3MBILIILgSd HAZ TeM, YTO Ta-
Koe BpeMs, 1 COOPMYJIIMPOBAJI TaKOoe OIIpefie/ieHue:
«BpeMs - 3To HocuTenb MHGopMaLuu», Kakas y Hac
ceiyac HUHOOPMALIMOHHAS cpefa? He MwHpHas.
Mupa HeT - CIUIOIIHBIEe IIepeMHUpUsa. MesxKay rocy-
JapCTBAMHU, MEXKAY JTIOABMU, Y KOKAOTO B Aylile,

- da, Ho Beab Bo BpeMeHa Cepred I[1aBlIOBHUYaA BO-
o6111e CIIYYUINCh OLHU U3 CAMBIX KPOBOIIPOJIUTHBIX
B UCTOPHUU YeJIOBeUeCTBa BOMH.,

- Cepreli [1aBlI0BUY IIOSIBUJICS. HA CBET, KOTAa MUP
6BLI ellle UHBIM. MaTepu MHaue OTHOCHUJIUCH K CBO-
UM OeTsSIM, CTaJo 6bITh, U 06IIEeCTBO O6BUIO Apyroe.
A ceryac OHHM He IIOHHUMAIOT, YTO pe6eHOK - 3TO
JIMYHOCTb Ha’ke TOrhA, KOLLa OH ellle HaXOOUTCH
B MaTepHUHCKON yTpobe. JIMYHOCTD, >KUBAS AyllIa,
gap Boxkuii. JKeHCKasi MUCCHS - He TOJIBKO ITPOK3Be-
CTU Ha CBeT 3Ty HOBYIO )XU3Hb, BEIPACTUTDH pebeHKa
300POBBIM U YMHBIM, HO U I103ab6OTHUTHCS O AyIIe,
IapOBaHHOM [0OCIOAOM IIOIIeYeHUIO DOJLHUTesel,
IIOMOYb pebeHKy 06pecTU CBsI3b c Borom. BoT Korza
JIIOAU BCIIOMHSIT 06 3TOM, TOTZa HAaCTYIIUT BpeMs
IIOHMMAHU, YTO HUATHU OAJIbIIe B KOCMOC MOXKHO
TOJIBKO C BeIMKHUM CMUPEHHEeM U MOJIUTBOM,

Pocmucnas boedawesekul ¢ ynedamu sxunama —
amMepuKaHCKUMU acmpoHasmamu fappemmom
* PatiamaHoM uTumom Konpa u KoMaHOUPOM SKUNax*ca
MakpuT/IOM CypaesbiM B CeBacmonosne, 2007 e. |
*

2 a8 “ @
Hukonaii BydapuH — komatidup akunaxa, Pocmucnas
Bbo20gweBcKull, 4eHbl IKUNawca — aMepuKaHcKue
acmporasmesl JoHg/fbo Tomac u Kapsoc Vcmasib
Hopbeza. »* :

*

k #*
BepxHuti psd: Pocmucnas bozdawesckuii of C@MpPyOHUKU
LK. HuxcHul psad: KomaHOup skunawca leHHaoull
Madaska u YneHbl KOCMEYECKO20 3KuNnaxmca HuKosb

*Cmomm (HACA) u Ko CaH (KARI,. Kopes)

»
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»
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MHOTOPA30BbIA OPBUTAJIbHbI WATTI -
M0 CYTW, HE AMEPUKAHCKOE, A COBETCKOE N30BPETEHWE. BCS
UCTOPUS HALLEW, A 3HAYUT, U MUPOBOW KOCMOHABTUKI MOTJIA
HAYATBCS UMEHHO C 3TOr0 KOPABJISI, KOTOPbIA CO3LABAJICS
MAPAIIENBHO CO 3HAMEHUTOW KOPONEBCKOW P-7. OTBEYABLUMIA
TOr1A 3A BECb 0BOPOHHO-MPOMBILIEHHBI KOMIJIEKC CTPAHbI
NEFEHAAPHbI «TAHKOBbIA HAPKOM» BAYEC/IAB MATIBILIEB INYHO
CKA3AJ KOHCTPYKTOPAM 3TO YABUTENbHON MALUWUHbI: <ECIN Bbl
3AMYCTUTE EE B CPOK, Mbl BAM MPY XU3HW

NAMATHUKW MOCTABUM».




TekcT: AnekcaHap MEP>KAHOB
®omo: Buran.ru u u3s JU4YHbIX aPXUBOB
Bukmopa BuKyneHKoBa u Muxauna JleOHeBa

NMEPBbIU
B MUPE
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N3 INYHOI 0 APXNBA

KAK MOJIY4YUTb NAMATHUK
NMPU XXU3HHU

K Haygany 1950-x rogoB CoBeTcKu Coro3 U CoefUHEH-
Hble [IITaThl 0CO3HAIM, YTO HAKOIJIEHHBIN UMU SIep-
HBIN apceHasl Opy;kueM, CO6CTBEHHO IOBOPSI, He SIBIIS-
€TCSI, a CTAHET TaKOBBIM JIMIIb TOTAA, KOTAa GBICTPO
U FAaPaHTHUPOBAHHO CMOXKET LOCTUYb TEPPUTOPUHU IIPO-
THBHUKA, KOTOPHIMI He CyMeeT ero IIepexBaTUTh.

Hy>KHO 65110 HaiesKHOe CPeZACTBO JOCTaBKU. IM Mor-
JIa CTaTh TOJIBKO MEXKKOHTHHEHTA/IbHAaS pakeTa. Of-
HAKO B Te TOZBI ITOJIET PAKETHI Uepe3 OKeaH ObUT TaK JKe
HEeBO3MOXKEH, KakK IlepejieT 4yepe3 JIa-MaHII Ha a’3po-
IUTaHe 6paTheB PaiiT.

20 Maf 1954 roga CoseT MuHUCTpoB CCCP IpyHUMa-
€T IIOCTAHOBJIEHME O Pa3paboTKe Cpa3y TpexX MesKKOH-
THUHEHTAJIBHBIX HOCUTENeHN SIepHOro 3apspaa. Ilep-
BBIM - MEXKKOHTHHEHTaJIbHAs 6A/TTMCTUYECKas] paKeTa
P-7, pa3paborka Kotopoi mopy4danack C.I1. Koponésy.
JlBa OPYTUX HOCUTENS — KpblIaThle pakeThl. X ToxKe
Ha4yaJaM CO3[IaBaTh B KOPOJIEBCKOM KOHCTPYKTOPCKOM
610p0, HO, BUAUMO, YTOOBI TaM He PACIIBUISIN CHUJIBI,
Pa3paboTKy Mepefaiyd B aBUALIMOHHBIE KOHCTPYKTOP-
ckue 610po.

Bolla faske yyTeHa crieryanusanusa 3TUx KB. 3aHu-
MaBIlleeCss CTPATETMYECKUMH 60MOapAUPOBIIHMKAMU
OKB-23 B. M. Msicu1IeBa AOJISKHO OBLI0 CO3AATH TSKEIYIO
KPBUIATYIO PAKETY «BypaH» (OHA 5Ke «M3[EeJIHE 40»), KOTO-
PO IIPeLICTOSIIO CTAaTh HOCUTEIEM BOAOPOLHOTIO 3apsa.
Co3maTh JIETKYI0 MEXXKOHTUHEHTAIBHYIO KPhUIATYIO Pa-
KeTy «Bypsi» C SIepHOM HAaYWHKOM, IIPOXOJUBIIVIO IIO[

rNaas HA ®OTOrPAGUIO
«BYPW» HA CTAPTOBOM
MO3ULIW, HENb3S
OTAENATbCS

OT OLUYLLEHWS:
AMEPUKAHCKUI «WATT/I»,
OAVH B OAVIH. MPABJA,
BCEMVPHO U3BECTHbIN
AMEPUKAHCKWI KOPABJIb |
BbU1 SIBJIEH MUPY MOYTN |
HA YETBEPTb BEKA
MO3LHEE.

mrdpoM «H3IeNnue 350», II0PYdaIoch «HMCTPeOUTEeIbHO-
My» OKB-301 11075, pyKoBOACTBOM C. A. JIaBOUKMHA. [71aB-
HBIM KOHCTPYKTOPOM IIpoeKTa 651 HazHaveH H. C. Yep-
HSIKOB.

U ecnu «BypaH» He 106paJICs faske [0 CTAAUU JIeTHBIX
UCIIBITAHUM, TO «Byps» BIIOJIHE MOIJIA CTAaTh OLHOM
U3 YOAPHBIX PaKeTHO-sa4epHBIX cucteM CCCP.
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I[nagsa Ha doTorpaduio «Bypu» Ha CTAPTOBOM ITO3H-
LIMM, HeNlb3s OTHeNaThCs OT OIIYIIeHMS: aMepHUKaH-
ckui «llaTTa», OOUH B OLUH. [IpaBaa, BCEMUPHO H3-
BECTHBIM aMEpPUKAHCKUN KOPabiab ObUI SBJIEH MUDY
II0YTU Ha YeTBePTh BeKa I103Hee,

B Te rofbl Ha COBETCKUX KOHCTPYKTOPOB JIABUHOM Ba-
JIMJIUCH 33Ia9H, PEIIUTh KOTOPHIe 10 TeM BpeMeHaM
Ka3aJI0Ch HEBO3MOXKHBIM. Y TeM He MeHee OHU pellla-
nuch. Takoro KOIUYeCTBA HOY-Xay He 3HaJl, [IOXKaIyH,
HU OJUH PaKeTHHIM IIPOeKT XX CTONIeTH .

BMEPBbIE B MUPE

JIeTHBIE UCIIBITAHUS «Bypy» HA4YAJIHCh YKe B 1957-M,
BCero 4epes TPU rofia IIOC/Ie IIOYYEeHMUs IIPABUTENIb-
CTBEHHOIO 33[JaHH1s Ha ee co3maHue. CerofHs 3TO Ka-
SKETCS UYLOM.

-Torma paboTanu IO-APYTrOMY,- PacCKa3blBaeT KOH-
CTpYKTOp BuKTOp [TaB/I0BHMY BUKY/IE€HKOB. - BRIV CPOKH,
6BLI0 3a/IaHUe - CTAPATIKCh YIIOKUTLCS B JIFO60M CTydae.
U yrnappiBanuck! BbUla OueHb HAIpsDKeHHas paborta.
Y 4eCcTHOCTH Ha IIOPSAJOK BhIlIe. ITpU 3TOM I1apalienb-
HO pa3pabaThIBaICh HECKOIBKO TeM - Y HaC KasKIIbIM TOf,
HOBBIM IIPOEKT BBIXOAMJI, MBI He TOJIBKO «BypIo» Jeyaiu.

COBMECTHHIM KOHCTPYKTOPCKUM CTa’K HAIUX Cobe-
cefHUKOB Bukropa IlaBioBu4Ya BUKYIeHKOBa U Mu-
xauna MBaHoBuyYa JlegHeBa - 601ee 120 JIeT. B Te rojbl
3TO OBIIM MOJIOJBIE BHITYCKHUKU MAMU, mpHUIIeflIre
B KB JlaBouKMHA, Korja paboTa Haz «Byperi» 6bl1a yske
B pasrape, U CXOLY BK/IIOYUBIIMECS B IIPOEKT. Bpe-
MEHHU Ha PacKa4yKy MOJIOABIM CIIeLIMJIMCTAM HUKTO
He [aBaJl - 3aJaHUS OHU II0JIyYaIU Cephe3HEIe.

-Korpa g npuien B Kb B 1956 rogy, MHe IIOpy4H-
JIU 3aHUMATBhCS KPBUIBSIMHU,- BCIIOMHHAeT BHKTOD
ITaBnoBUY. - COINIaCHO TeXHUYECKOMY 3aaHHUI0, CKO-
POCTB Halllel KPBIIATOM PaKeTHl LO/DKHA 6bIIa COCTAB-
JIATH MOPSIKA TPeX CKOPOCTel 3ByKa. 3HAYUT, KPBLUIO
JO/KHO MMEThb BBICOKYIO CTPEIOBHAHOCTDL: PaCUeThl
[IOKa3bIBAJIM, YTO OHA [AOJ/IKHA JOCTUILATh 70 TPaAy-
coB. CaMO KPBLJIO I10JIY4YaJIOCh B UTOTe TPEYTOJIbHBIM.
C HMM Yy MeH4 CBfI3aHO OYeHb MHoroe. Korga s IoToM
IIOCTYII I B aCIIMPaHTYpy MAL, B KauecTBe pedeparta
HCIIONIb30BAJI CBOM pacyeThl - U MeHs IIPUHSIU 6e3
eUHOr0 BoIlpoca. MIMEeHHO 3TO KPBUIO II0JIO’KHJIO Ha-
YajI0 MOeH OUCCEePTALIMU, BCeM KOHCTPYKTOPCKOL 6110-
rpaduu, Kapbepe. CerofHsl KaskeTCs: 3JIeMeHTapHas
cxXeMa - TPeYroJIbHUK, KPeIIeHUs, TPU JIOHXKEPOHa...
Ho Ha «Bype» Takoe KpBLI0 ObUIO IPUMEHEHO BIIepBBIe
B Mupe! Hudero rogo6HOro Torjga faske B IUTePAType
He 6BLIO OIIMCAHO - HU B Halllelt, HU B MUPOBOM.

CROpPOCTh TPU Maxa (TO ecTh TPU CKOPOCTH 3BYKA),
3QJI0KeHHAsl B TexX33aJaHUU, [0 TeM BpeMeHaM Oblia
JeICTBUTENBHO 4YeM-TO HeOBIBAJIBIM - JIeTaTe/lbHBIe
aIrapaTsl TOTAA eBa II0oL06PaIUCh K 3BYyKOBOMY 6aphe-
py. YTob6B!I 06ecrieduTs 3Ty CKOPOCTh, B KB JIaBOUKMHA
PeIIMIN IIOCTABUTh Ha PAaKeTy TaK HA3bIBA€MBIM IIPS-
MOTOYHBIN DEAKTHUBHBIN [IBUTATeNb, SIBJISIICH CAMBIM
IIPOCTHIM U OLHOBPEMEHHO CKOPOCTHBIM B KJIacCe BO3-
[IYIIHO-PeaKTUBHBIX JBUTATeNel, OH, TeM He MeHee,

ABYXCTYMNEHYATAA CXEMA

«BYPW», MPEAJIOKEHHAS,

Mo MHOIMUM AAHHbIM,

ELLIE C. M. KOPOJIEBbIM,
NMPEABOCXUTWUJIA AMEPUKAHCKUIA
«LWATTN»: KPbIJIATASI PAKETA-

CAMOVJIET HA ABYX ¥XUAKOCTHbIX
PAKETHbIX YCKOPUTENAX. AAXE
CTAPT COBETCKOW PAKETbI BbiN
BEPTUKAJIbHbIM, KAK Y NO3AHEIO
AMEPUKAHCKOIO KOCMUYECKOIO
MPOEKTA. TEOPETUMECKU «BYPS»
HE MPETEHAOBAJA HA LUTYPM
KOCMOCA - ABUALMOHHbIN
NBUrATEJIb MOl PABOTATb TOJIbKO
B ATMOC®EPE. HO - TOJIbKO
TEOPETUYECKMW.
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N3 INYHOI 0 APXNBA

MMeeT Cephe3HBIN HeIOCTATOK: abCOMIOTHO HepaboTo-
CriocobeH IIPU HU3KUX CKOPOCTSIX IoeTa. HBIMHU CII0-
BaMHU, YTOOBI IBUTATEb [IPOCTO BKIIFOUMJICS, KPbLIATAs
paKkeTa ke LOJKHA JIETeTh C CYIeCTBeHHOM CKOPOCTRIO.

Tak pOAMIACk ABYXCTYIIEHYATas cxeMa «Bypu» (mpemJio-
SKeHHasl, 10 MHOTUM JaHHBIM, ele C.I1. KOponéBbIM),
[IPeBOCXUTUBIIAS AMEPUKAHCKUN «[IaTTI» - Kpbla-
Tasl paKkeTa-CaMojieT Ha [OBYX SKUAKOCTHBIX DaKeTHBIX
YCKOPUTENSIX. [aske CTapT COBETCKOM paKeThl ObLI Bep-
TUKAIBHBIM, KaK Y II03JHEro aMepHuKaHCKOIr0 KOCMUYe-
CKOro IIpoeKkTa. TeopeTruuecku «Bypsi» He IIpeTeH0BaIa
Ha IITYpM KOCMOCA - aBUALIMOHHBII ABUTATeIb MOT pa-
60TaTh TOJIBKO B aTMOCcepe. Ho - TOJIBKO TEOPETHUYECKHU .

- «Bypsi» - 3TO Ipoo6pa3 KOCMUYECKOIO CAMOJIeTa, -
yTBep>KAaeT BUKTOP BHKY/IeHKOB. - M fieJIo He TOIbKO
B IIOXO3KEM a3pOAUHAMUYeCKOM cxeMe, YTOo IIPOeKT 3a-
KPBUIH - 5TO IIOHSITHO. BblIa KOHKYPEHIIHS C KODOJIE&B-
CKOM pakeTou P-7. ITo y>ke XpylieBcKas Bois. M - aBTo-
puteT Koponépa. Eciu 651 «Bypio» He 3aKPbUIH, MBI GBI
IIepBBle CAelany MATTI. Takue Ueu 6bIIN, UX HY>KHO
6BLIO ITPOCTO PEATIH30BATE.

Mi3BecTHOe II0CTaHOBIeHHe COBMHHA OT 20 Mafd
1954 rofa, B pe3ynbTaTe KOTOPOro Koponés U co3pan
cBo0 P-7, IOBeneBaso KOHCTPYKTOPY Pa3paboTaTth
TOJBKO 60eBOM MEXKKOHTHHEHTAJIBHBIN OaJIHUCTU-
YeCcKUM HOCHUTEeNb NS SLePHOro 3apsifa. Jluumb 61a-
rogapss cBoemy yropcTtBy Ceprei IIaBlIOBUY CyMell
ybenuTh XpylleBa, YTO eCIM IIepecuuTaTh yroia Ha-
KJIOHA TPaeKTOPUU U, eCTeCTBeHHO, 3aMeHUTh 6oero-
JIOBKY, TO COLIMQJIM3M LOKa’KeT CBOE IIPEUMYIIEeCTBO
repes KallUTAJIM3MOM, IIEPBBIM OCBOMB KOCMHUYe-

CKOe IIPOCTPAHCTBO. [0 CUX IIOp MaJIO KTO 3HaeT, 4YTO
IIePBBIM COBETCKUM CIIYTHHUK ObUI BEIBeJIEH Ha OPOUTY
10 HECHJIBHO I1€PeCYUTAHHOHN 60€BOM TPA€KTOPHHU..,

- CTporo roBopst, Mbl He 6BIIM KOHKYpeHTaMHu Kopo-
JIEBY, - BCTYIIaeT B PA3rOBOP KOHCTPYKTOp Muxaun HBa-
HOBUY JlegHeB. - Ero pakeTa M3HAYaIbHO AOIKHA Ol
JIeTeTh Yepe3 KOCMOC I10 6a/IMCTUYeCKOM TPaeKTOPU U,
A Hama «Byps» ILIJIa He BBIIIE 17,5 KMJIOMETPOB - Ha Ca-
MOM [ienie 06BIYHO HUKe. TONIBKO IIepef CAMOM LIe/IbI0
OHa IIOAHMMAJIACh [e-TO A0 25-26 KMJIOMETPOB, U YKe
CBEpXY IIPOM3BOAMJIACH aTakKa. [lIg TeMIIepaTypHOIro
BO37eMICTBUS Ha KOPIIyC IIOJNeT B aTMocdepe - 3TO, KO-
HEeYHO, HeXOPOIIIo, HO BeAb OKUCIUTEIIb IJIS1 TOPI0Yero
y Hac - aTMochepHBIN KHUCIOPOZ,. A IJIsl TOrO YTOGHI Jie-
TeTh B KOCMOC, HaJI0 CTABUTDb HACTOSIIUN KUIKOCTHOM
PaKEeTHBIM JBUTATENb, TO €CTh TALITUTE C CO60H KUCIIOPOL,

MOSKHO JTH 6BLIIO 3AMEHUTD IIPSIMOTOYHBIN PeaKTHB-
HBIM IBUTaTeNb «Bypu» HAa «KOCMUYECKUMN» SKUJIKOCT-
HOM? 3a/1a4a KakeTcsl OUeHb HeIIPOCTOM, HO B Te FOZb
710601 KOHCTPYKTOD, 3aHUMABIINICSI MeKKOHTUHEH-
TaJIbHBIMHU paKeTaMM, MEYTaJI 0 KOCMOCe - CIMIIKOM
67IK3K0, BOJIEIO CYABOBI U IIPABUTENBCTBA, OHU K HEMY
oxkaszanuck. U CeMeH AnekceeBudY JIABOUKUH He 6bLI
UCKIIOYeHHeM. BIM3KO 3HaBIIME ero paccKasblBa-
JIU, YTO UMeHHO «BypIo» OH CUMTal BepUINHON CBOEM
Kapbepsl, 6YKBAJIbHO JeI0M XHU3HU. Hemapom BO3HU-
KaBIIIHe BIIepBble B MM pe 3afauu ero Kb pelrano c 1mo-
PasKaIoIIer cerofHs 6bICTPOTOM .

Emle Ha CTaguU Pa3paboTKU pacyeThl ITOKA3BIBAIH,
4TO HarpeB ¢ro3ensska B aTMocdepe K13-3a2 KOJIOCCAIb-
HBIX CKOPOCTEl IIPEeBBICUT THICAUY IPafycoB. 1o sTou

PEBOJIIOLLMOHHAS MO

TEM BPEMEHAM CUCTEMA
ABTOMATMYECKON
ACTPOHABUTIALIMW AH-2LL BbINTA
CO30AHA B 1953 roay B HUN-88
noa PYKOBOACTBOM N3PA3NS
JINCOBWYA M MOIJIA TOYHO
OMPEAENATb KOOPOANHATDI
PAKETbI MO OMNPEAENIEHHDBIM
3BE3[AM [AE B YCNOBUSAX
NMOMEX, KOTOPbIE ABAJU

3ACBETKW OT COJIHUA, APYTUX
3BE3/1, OTPAXEHWA OT OBJIAKOB
N TAK AAJIEE. C CAMOIo HA4YAJIA
«BYPS» NMOKOPHO CJIYWWANACD
CBOEIO 3BE31HOINO LUTYPMAHA.




CKOPOCTb B TPU
MAXA (TP CKOPOCTHU

-
3BYKA), 3AJIOKEHHAA

-
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IIPUYMHE Je/aTh ero HY>KHO 6BIJIO TOIBKO M3 TUTAHA.
9TOT MeTaJUl BIIOJIHE COOTBETCTBOBAJI CBOEMY Ha3Ba-
HHUIO, CYILIECTBYS ITOJ06HO HEeLOCTYIIHOMY 60KeCTBY, —
CO3aBaTh M3 HETO CJIOXKHBIE CBapHBIE KOHCTPYKLHUH
B Te BpeMeHa elIle TOJIKOM He YMeJIH.

- BriepBhle B MUPE TUTAH UCIIOIB30BAJICSI KaK MaTepH-
QI IJIsl KPBUIBEB, [UISL KOPIIyCa,— BCIIOMUHAET BHUKTOD
BUKYJIEHKOB. - A 3HaUUT, U TEXHOJIOTHUS CBAPKU THUTA-
Ha TOXe 6bIa CO3[aHa BIIEPBBIE B MHUpe. [ajnee BIIep-
BBl B MHUpe GBI CIeJIaH KaHaI BCACBIBAHUS. TaM IIpU-
MEHSIaCh HePXKABEIOIAs CTaIb TOJIIMHOM MeHBbIIe
MITHMeTpPA. TOHKYIO HePSKaBEeHKY, KCTATH, U Ceryac
KaK CJIeflyeT BapUTh He YMEIOT, a MBI 3Ty IIpo6IeMy pe-
IIMIH. Y HaC TOTAA PEIIaoch BCe, eCIH 3a4aya [10CTaB-
JIeHa,

®AHTACTUYECKHNIA OB BEKT
HA NOJINTOHE BIAAUMUPOBKA

Y>ke K JIeTy 1957 rofa 6bUIM, Ka3asoch, pelleHbl Bce
BO3HHUKILME B IIpPoLiecce CO3LaHUS IOJIOBOJIOMKH, M3-
TOTOBJIEHO CPa3y 20 3K3eMILISIPOB CUCTEMBI, U B KOHILIE
urons Ha rnonurode BBC BraguMUpoOBKa B ACTpaxaH-
CKOM 0067aCTH HA4aJUCh JIETHO-KOHCTPYKTOPCKUE HC-
IIBITAHUS [1ePBOM B MUPEe MeXXKOHTHUHEHTAIbHOM KPHI-
natou pakeTsl (MKP) «Bypsi».

CTosl Ha CTAPTOBOM MO3ULIMU, BOIM3U OHA IIPOH3BO-
Iuna HeoObBIKHOBEHHOe BIleuaT/ieHHe. [la, II0 BCeEM
IapaMeTpaMm 3TO 6blIa pakeTa. Ho BHeIIHe, CBOUM
XUIHO-CTPEMHUTENbHBIM KpBUIATBIM CHJIYSTOM, OHA

HalmoMMHajaa GaHTACTUYECKUI TO TU CAMOJIEeT, TO JIU
KOCMHUYEeCKUN KOpPabib: 20 MeTPOB U 40 TOHH, CIIO-
COBHBIX IIPeOoJ0NIeTh 8000 KHJIOMETPOB CO CKOPOCTBIO,
BTPO€ IIPEBBILIAIOIIEN CKOPOCTh 3BYKa, YTOOBI JOCTA-
BUTbH Ha TEPPUTOPUIO IPOTUBHUKA SIIePHBIN 60e3apsiy
BecoM 2350 KI'. IIpu 3TOM OTKJIOHEHHe OT 33[laHHOH
LIeJIU He JOJIKHO GBLIO ITPEBHIIIATE 10 KM. Ha 60eByio
TPaeKTOPUIO «Bypro» BBIBOLUIU [IBA SKUAKOCTHHIX pa-
KEeTHBIX YCKODUTEISI, KasKABIM BeCOM ITI0YTHU B 30 TOHH.,

IToce BePTUKAJIBHOI'O CTapTa CO CIIeLIaIbHOro 1adeTa
HAYMHAJICS PA3TOHHBIM YyYacTOK TPaeKTOpUU, Ha KOTO-
POM CHCTeMa CHavajla yIIPaBIsUIach Ta30BBIMU PYISIMU
YCKOPHUTeENIEH, 3aTeM OHU COPAChIBAIKCE, U YIIPABIEHLE
[1epeKI0Yaoch Ha BO3AYIIHBIE Pyau. Korja Ha BhICO-
Te IIPUMEpPHO 17-18 KM CKODOCTh [OCTHTA/la HY>KHOTO
3HAYeHUsI, IIPSIMOTOYHBIN ABUTATEIb PAKETHl BHIXOIIL
Ha PesKUM ITIOJIHOM TSTU, U YCKOPUTENIU COPAChIBAIUCh.

U BOT 1 ceHT6pA 1957 rofga MKP «Bypsi» yuIna B CBOM
IIePBBIM [10JIeT, KOTOPHIM IIPOJJIUIICS BCETO HeCKOIBKO
CeKYHJ, - «H3JjeJIHe 350» PYXHYJIO HeJaJIeKo OT CTapTO-
BOM IIO3UIIUU.

B TOM 3Ke rofy 6BLIO IIPOM3BeNEHO elle [Ba ITycKa.
O6a HeymauHble, «Bypsi» YIIOPDHO He >Kejaja JaKe B3je-
TaTh. [IpobeMsbl 6BIIU C PYISIMU ABUTATEIEN YCKOPU-
Tejlel M3-33a CMeIleHHOr0 B CTOPOHY CAaMOJIETHOM 4a-
CTH KOHCTPYKLIUH LIEHTPA TSKECTH - ITOoJ00HasI cxeMa
TOKe 0Ka3a/ach MUPOBBIM HOY-Xay.

[Tocne mOpabOTKU pyliell HOBble HCIBITAHUS ObUIH
Ha3Ha4yeHBI Ha 21 MapTa 1958 rofa. Kasanocsk, Bce et
II0 IIJIaHY, HO Ha 60-11 CeKyHe paKeTa BHOBE I1epellia
B [IMKUPOBaHMe U Bpe3anach B 3eMIIIO.

xopowo He ma,
4mo X0pOwo cezodHs
o mo, 4mo Gydem xopowo

30 a = a
. 3abmp C A diaBassn

—

"~

[

——— S——

~
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- B Mapre 1958 rofa 5 Kak pas IIpuiuen Ha paboty B KB,
B OTZAEN IIPOYHOCTH,- BCIIOMHUHAET KOHCTPYKTOpP Mu-
xXau1 MiBaHOBUY JleqHeB. - 3a HECKOJIBKO JHEH JI0 3TOro
COCTOSIICSI HEYIAUHBIN ITYCK, BeCh OTHEI CTPAIIHO Iepe-
SKUBaJI. DJIeMeHTapHas Belb, Ka3aJaoch, OMIMOKA 6blIa
C 3TUMH PYISIMHU. S HMH TOXKe Hadal 3aHHMAThCH,
HO HX U C MOMM Y4aCTHeM IIOHAYaJTy ITPOCTO OTPBIBAJIO.
Ho ec/u ¢ caMoro Havasia Bce XOPOIIIO - SKOU, UTO [I0OTOM
BCe ITOK/IET OYEHb II0X0. [IpoBepeHo! O6 3TOM HaM rOBO-
PrT YepHSIKOB - [IABHBIF KOHCTPYKTOP «Bypu». 3TO 6BLI
IIPOPHIBHOM ITPOEKT. ET0 U CerofHs CPaBHUTD He C UeM,
XOT#, 51, KOHEeYHO, He MOI'Y HeIIpeB3sITO CYAUTD.

[IepBBIM YOAYHBIM CTapTOM OBUI MIPHU3HAH IIECTOHM
IIYCK, COCTOSIBUIMICS 22 Mas 1958 roga, KOraa YCKOpPHU-
TeJIM HaKOHEIl IIOJTHOCThIO OTPabOTaIM CBOIO IIPOrpaM-
MY U Ha BBICOTE 17 KMJIOMETPOB OTHEIMINUCH OT PaKeTHl,
KOTOpas 3aIlyCTHJIA CBOM JBUTATENb, IIOCIE Yero yriaia
B 33[JaHHOM palOHe uepe3 [Be MHUHYTHI II0C/Ie CTapTa.
TorutuBa B 6aKax XBAaTaJIO TOJIBKO Ha ITYCK ABUTATENIS. ITO
6BUIO CIeTIAHO HAMEPEHHO - BO M36e5KaHIe B3PhIBa, ITOKA
He 6yIeT 0TPab0TaH CTAPT U OT/IeJIEHHE OT YCKOPHUTEIEH.

C 3TOro MOMEHTa HaYJIUCh UCIIBITAHUS CAMOM paKe-
THL. Y3Ke B MapTe 1959 TOZa 3a 25 MUHYT I10JIeTa «Byps»
IIOKPBIBAET PACCTOSIHUE B 1300 KM, B alIpesie 3a 33 MU-
HYTBI 6epeT JUCTAHIIHIO CBBIIIIE 1760 KM.

OfHaKO 3afayell 3TUX HCIIBITAHUN ObUIO He ITPOCTO
«HaMOTAaTh KHMJIOMETPask». Bemp «Bypsi» - 60eBast pake-
Ta. OHa JO/DKHA JIETETh I10 CBOEH IIPOrpaMMe M TOYHO
[I0Pa3UTh 33JAHHYIO LIe/Ib. [IpK 3TOM PaiHOyIIPaBIeHHUSs
C 3eMJIM He ITpeAyCMaTPUBAIOCH - CIMIIKOM BEJIMKHU Pac-
CTOSIHUSL, A U IIPOTUBHUK CMOSKET I1€PeXBATUTh YIIPAB-
JIEHHE WU IIPOCTO 3a6HTh PaiHOKaHAI CBOMMH ITOMeXa-
MU. M TeM He MeHee I10JIeT PaKeTHI OB YIIPaBIIsSIeM.

Ec/iu oCMOTPETD Ha «Bypro», cpa3y 6pocaeTcs B Iyiasa
II0XOKUH Ha KabuHY ropb Ha ee CIIMHE, ITOPOJUBLINI
JIereHAbl 006 MCIIONb30BAHUU MUPUUECKUX IIPOEKTOB
damucTkoll ['epMaHHM. B IOIB3y JiereHn paboTaio
M TO, YTO Ha KKIOM 60KY 3TOM «KaGHUHBI» IIPUCYTCTBO-
BaJIO I10 He6GOIBIIOMY HJUIIOMUHATOPY.

- [maBHOM ueel 6BII0 TO, YTO BEIBeIEHHYIO Ha 60eBYI0
TPaeKTOPHIO PaKeTy COUTH C Kypca Ha LieJbh HEBO3MOXK-
HO,- paccKkas3bplBaeT BUKTOp I1aBnoBHUY BHKYIE€HKOB.-
Bce KOPPeKTHPOBKHU OHA ITPOM3BOAUT CaMa C [IOMOIIBIO
acTpofaTyrKa. OH pa3MeIaICs B «KaGHHe» U Uepes Uil-
JIIOMHHATOPBI I10 3Be3[aM OITPeIesisiyI MeCTOIIOIOKeHe
PaKkeThl, KOPPEKTUPYS TPAEKTOPUIO IIOJeTa. JTO, Ha-
CKOJIBKO 5 3HAI0, TOXKe 6BIIIO CAe/IaHO BIIEPBBIE B MUDeE.

PeBONIOLIMOHHAS II0 TeM BpeMeHaM CHCTeMa aBTO-
MaTHYeCKOM acTpoHaBuraumu AH-2II1 6pl1a co3maHa
B 1953 rony B HM-88 rion, pykoBoAcTBOM M3pasns Jluco-
BUYa U MOLJIa TOYHO OIIpeAeIsiTh KOODAUHATHl PAKeTHl
IO OIIpeie/IeHHBIM 3Be34aM JasKe B YCIIOBUSX IIOMeX, KO-
TOpBIe AABAIM 3aCBeTKY OT CONMHIIA, APYTUX 3Be3[, OTpa-
SKEHMS OT 06JIaKOB U Tak fasiee, C caMOro Havasa «Bypsi»
[IOKOPHO CTYLIAJIACh CBOETO 3BE3AHOIO IIITYpMaHa.

C 1960 rofa HAYMHAIOTCS pelIalollre «MeXKOHTH-
HEeHTaJIbHbIe» HUCIBITAHUS - Tellepb U3 BIaluMUPOB-
KU «Bypsi» OODKHA OOWUTH [0 ITONIMTOHA Ha Kamyar-
Ke. M3 4yeThIpex HCIIBITATENbHBIX ITYCKOB TOJIBKO OOWH
3aKOHYMJICS Heyaader, KOrAa IIoCjie 1500 KM ITojeTa

YTOBbl OTCTOATb «BYPHO»,
CEMEHY AJIEKCEEBNYY
NABOYKUHY HEAOCTABAJIO 1APA
YBEXXOEHWS C. N. KOPOJIEBA.
MO-HACTOSILLEMY FrEHUAJIbHBIN
KOHCTPYKTOP, 3ACJIYXXEHHO
BO3JIABJIIBLUMI BOJIbLUOE,
CO3AAHHOE CNEUNAJIBHO NMoA
HEI0 KOHCTPYKTOPCKOE BHOPO,
JNNABOYKWH BblJ1 NPEKPACHbIM
PYKOBOAWTEJIEM, KOTOPbIN
YACTO XOAWJ1 NO LLEXAM CBOEIO
NPEANPUATNA N BblJ1 TOTOB
JINYHO PELLATDb NMPOBJIEMbI
CBOUX COTPYAHMKOB. HO OH HE
BblJ1 HACTOALLUM «X03ANHOM>»,
«UAPEM N BONOM» - HE OBJIALIAN
XAPAKTEPOM, KOTOPbIV OTJINYAI
BOJIbLUMHCTBO MNMABHbIX
KOHCTPYKTOPOB OBOPOHKW TEX
JIET. YMESAA CO3AABATb, JIABOYKUH
NJ1I0X0 YMEN «MPOBUBATb>.
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B IBUTATeJIe PAKeThl BOSHUKIN HEIONAKU U e OaIU
KOMaH[y Ha CAaMOYHHUYTOXKEHME. B OCTaJIbHBIX KCITBI-
TaHHUSAX BCE CHCTeMBl PabOTaMM IITATHO. «Byps» IIa
C KpercepcKOM CKOPOCTRIO 3,2 Maxa, IIpeooieBas pac-
CTOSIHUE B 6500 KM, IIPU 3TOM OTKJIOHEHHE OT TPAEKTO-
PHU He IIPEeBBINIAIO 7,5 KM - UIEAIBHBIH 10 TEM Bpe-
MeHaM pe3y/IbTaT, IPaBAa, HU K YeMy He IIPUBeALINH .

4yTO NOryeuno «bYPI0»

DOpPMaIbHO «BypIo» IIOTY6HIIO CITULIKOM AOJITOE Bpe-
M II0JIETA [0 LIeIH - CBOM HCIIBITATEIbHEIN MapIIPYT
B 6500 KM OHAa IIPOXOAMJIA IIPUOIH3UTENBHO 33 ABa
yaca, y KOpPOJIEBCKOL ke P-7 Ha 3TO YXOLWUIKN MUHYTHI.
K ToMy 3Ke, B OT/IMYHeE OT «BypH», TOJIBKO-TOJIBKO CIIpa-
BUBIIIEHCS C YepeloH Heyaau, pakeTa KoponéBa JaBHO
U YCITEIITHO jeTaia (B TOM YHC/Ie U B KOCMOC). BoeBbIe
BBITOLBl «CEMEPKH» Ka3aJIUCh OYEBHUIHBIMU, U IJIS
3MOLIMOHAIBHOTO XpYyLIeBa 3TOTO0 XBATHJIO, YTOOBI
MIPUHATD 6e3aIe/UISIMOHHOe PellleHHe O ITOJIHOM 3a-
KPBITUH «Bypu», KoTopoe COBeT MHUHUCTPOB 0HOPMUIT
CBOMM IIOCTAHOBJIEHHEM 5 GeBpaIsd 1960 rofa.

ITo cyTH, BCe CaMble YOAYHBIE [TOJIETHI «H3IEIUS 3500
IIPOIIUIH Y3Ke II0C/Ie ero 0bULIMANbHOM «CMEPTH» — UC-
IIBITAHUS BCE 3K Pa3pelIrIU [IPOBeCTH, 671aro Ha 6ase
«BypH» JIABOYKUH U YepHSKOB elle B 1958-M IIPemJIo-
SKUJIM TIPOEKT MHOTOPa30BOr0 GECITMIOTHOTO pa3Bef-
yuKa. OH ITOHAYaIy 3aHHTEPEeCOBaJ IIPABUTENBCTBO,
HO, Ha CaMOM JeJie, YIIPaBISeMbIN TOJIBKO 3apaHee
3JI0’KeHHOHM IMPOrpaMMOM aIlllapaT OIS pa3BemgKU
e[lBa JIX 6bUI IIPUTOMEH.
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- Korpa roBopsit, 4To Koposnés Hac B Y4eM-TO OIlepef I,
sl He [I0KIMY - B YeM? - TOBOPUT BUKTOD BUKYIeHKOB. - 13,
ero P-7 B3yeTesia paHelle. Ho YTo Takoe «ceMepKa»? Pas-
BUTHE P-1, KOTOpas IIOBTOpsIA, 110 CyTH, day-2. KoHey-
HO, y KoponéBa Bce IIPOUCXOLIIO PaHBbIle, YyeM y Hac.
Y Xpyl1eBa CUENo B TOJI0Be, YTO HY>KHO OIlePesKAIOI-
MU TeMIIaMU PeIUTh IPo6IeMy OCTaBKU SIIepHOM 60M-
651 10 AMepHKHU. Ho rouemy IIpu 5ToM «Bypro» 3aKpbUII?
STO ABa COBEPILEHHO Pa3HBIX HAIIPABIEHUS -~ OHU MOIIHA
U IOJDKHBL GBUTH CYILIeCTBOBATH ITApaJIIeNIbHO, OUHAHCH
TYT 6BUIM He aXTU KaKue, BoT yepe3 MHOTO JIeT 65112 y Hac
TeMa «Mapc-75» — LOCTaBKa IPyHTa C Mapca Ha 3eMIIio,
KaK HeKOrza ¢ JIyHbl. Y1 MBI IasKe GBUTH 67IM3KHU K ee pea-
JIM3AL[UU. DTOT IIPOEKT JEHCTBUTEIBHO TPEGOBAI OrPOM-
HBIX [IeHEeT, U er0 3aKPblIM B OCHOBHOM H3-3a «BypaHan:
[BA TAaKUX LOPOTHX IIPOEKTa CTpaHa Obl He IOTSHYIIA.
A «Bypsi» - 3T0 Haia 60k, M He TO/NBKO Halla, Bacunui
[TaBmoBMY MUIIMH, CMEHUBIIUN KOpojéBa IIOCIe ero
CMepTU, XOTb U OBLI BPOJie KaK HAIIUM KOHKYDEHTOM,
BCer/ia rOBOPUJI, YTO 3TO 6osblias omrrbKa, Kak HacTos-
LIUM UHKeHep, OH IIOHMMaJl, YTO TaKue I1epCIIeKTHB-
HBbIe [TPOeKTHI 3aKPBhIBATh HeJIb3s1, UX HY>KHO Pa3BUBATh.

OrpOMHBIM IIOTeHLIMan «Bypu» JeXkal HNMeHHO
B KOCMUUeCKOM cdepe, B ueM 6bI0O HEOOXOAUMO Ybe-
IUTh B IIePBYIO odepenb XpyuieBa. [{as 3Toro tpebo-
BaJICSI KeCTKUM BOJIEBOM XapaKkTep, Aap ybexxmeHUs,
KakoBeIMU ob6maman Cepreri KoponéB, CymMeBLIMH
IOKa3aTh CBOEHDPABHOMY JIMIEpPy LOCYyLapCTBa IIep-
CIIeKTUBHOCTh KOCMOHABTUKU. TOJIBKO IIO3TOMY €ro
6oeBast 6IHMCTUYECKAS paKeTa P-7 cTama U pakeTon
KOCMUYECKOM.

®OPMAJIbHO «BYPHO» MOryYeMNo
CJINLLKOM [ONTOE BPEMSA NOJIETA
0 LLESIN - CBOW UCNbITATEJIbHbIN
MAPLLUPYT B 6500 KM OHA
NMPOXOAUNA NPUBNNSUTENbHO
3A IBA YACA, Y KOPOJIEBCKOMN

YKE P-7 HA 3TO YXOAUU
MUHYTbI. K TOMY XE, B OTINYUE
OT «BYPWU», TOJIbKO-TOJIbKO
CMPABUBLUEWCS C YEPEAOW
HEYOAY, PAKETA KOPOJIEBA
NABHO M YCMELLHO NIETANA

(B TOM YUCJIE N B KOCMOC).
BOEBBIE BbIr0lbl «CEMEPKW»
KA3ANNCb OYEBUAHbLIMU, N ONA
3MOLMOHAJIbHOI0O XPYLLEBA
3TOro XBATWO, YTOBbI MPUHATDb
BE3ANENNSAUMOHHOE PELLEHME O
NOJIHOM 3AKPbITUN «BYPW>.
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Y}KE PABOTAS B KB CYXOrO,
HAYM YEPHSIKOB CO3AN CBOIO
3HAMEHUTYHK «COTKY>» -
CBEPX3BYKOBOW CTPATETMYECKWUNA
BOMBAPOVNPOBLUVK

T-100, B KOTOPOM Bbl/IN
MCMONb30BAHbI HEKOTOPbBIE
HAPABOTKN «BYPWU». MALLVUHA
NMOJYYUJIA BbICOYAMLLYIO
OLLEHKY NCMbITATENEN, XOTSH
MPOEKT TOXE MOXOPOHWUIIN,
YTO BbIJ1I0 MOCNEACTBUEM

TOW CAMOW KOHKYPEHLUN
MABHbIX KOHCTPYKTOPOB. KAK

YTBEPXAAKOT B ABUALIMOHHbIX
KPYIrAX - B AAHHOM CJIYHAE
BECbMA HEYNCTOMJIOTHOW.

A CemeHy AiekceeBHYy JIaBOYUKKMHY 3THUX KayeCTB
HeloCTaBaIo. I10-HACTOSIL[eMY TeHHAJIbHBIM KOHCTPYK-
TOD, 3aCIyKeHHO BO3IJIAB/ISBUINI 60/IbLIOE, CO3LAHHOE
CIIeLIMANIbHO I10/ Hero KOHCTPYKTOPCKoe 610po, OH 6bLI
IIpeKpaCHBIM DPYKOBOAHWTeNeM, KOTODBIM YacTO XOJHII
II0 11eXaM CBOero IIpeAIpUsTHS U ObUI TOTOB JIMYHO pe-
m1aTh IIPo6IeMbl CBOMX COTPYLHUKOB. Ho OH He GBI Ha-
CTOSIIMM «XO3SIMHOM», «LlapeM U 60orom» - He 06yafan
XapaKTepPOM, KOTOPHIH OTIMYas GOMBIIMHCTBO [JIABHBIX
KOHCTPYKTOPOB 060POHKU TeX JeT. YMes CO3[aBath, Jla-
BOYKMH ITJIOXO YMeJI «IIPO6UBATHY.

- CpeZiy IVIaBHBIX KOHCTPYKTOPOB 6bl1a MOIIHAS KOHKY-
peHLMs. M3-3a Hee MBI, MeXAy IIPOYKUM, OUYeHb MHOIO
Tepanu. M pedb He TOIbKO 0 HameM Kb, - IIPoJo/KaeT
BuxkTop IlaBnoBudY. - K TOMY ke Hafio 6BIIO «HUMETh [I0-
CTYyII K yXy», YTOGH ybenuTh XpylleBa, YTOOBI «Bypio»
He 3aKpbhIBaJIX. JIABOUKUH OBUI CIMIIKOM MSTKHUM
U KYJIBTYDHBIM 4YeloBeKOM. CaMoe CTPOroe BBIDKEHHE
y Hero 6510 «SI Bac pyrato»., ECIM Tak CKa3al - 3HAYMT,
MO>KHO CYUTATh, PA3HOC YCTPOUII. [IpH 3TOM axKe ronoca
He IIOBBIIIAJI, He TOBOPS VoK O HACTOSIIIe DyTaHHU.

CeMmeH AnexkceeBUY JIaBOYKMH BHE3AIIHO CKOHYAJICI
9 MIOHS 1960 Iofia IIPSIMO Ha II0JIMTOHE BO BpeMsI UCIIbITa-
HUM CBOeM cucTeMbl [IBO «[Jayib», He YBU/IEB ITOCTEeIHUX
HauboJlee YIAYHBIX ITYCKOB «Bypu», Er0 CMePTh OKOHYA-
TeJIBHO IIOCTaBHJIa KpecT Ha IIpoekTe. Haym YepHSAKOB
Ilepemresl Ha paboTy K YeroMero - TOT obelfan BO306HO-
BUTb «Bypro», HO He IIOJIYYUIOChH,

ITocne, y>ke B KB Cyxoro YepHsSKOB CO3LaJI CBOIO 3HaAMe-
HUTYIO «COTKY» - CBEDX3BYKOBOM CTpaTeru4yeckuil 60M-
6apAupOBIIMK T-100, B KOTODOM OBLIM HCIIOIB30BAHEI
HeKOTOpble HapaboTKU «Bypu». MalIyHa I10/1y4uia BbICO-
YaUNIIYIO OLIeHKY HCIIBITAaTeNIel , XOTS IIPOEKT TOKe [I0X0PO-
HUJIH, YTO 6bLIO IIOC/IeNCTBUEM TOM CAMOM KOHKYPeHLINH
[JIaBHBIX KOHCTPYKTOPOB. Kak yTBeP>KOAIOT B aBUALIMOH-
HBIX KPyTax - B JAHHOM (JIy4ae BeCbMa HeUHCTOIIJIOTHOM.

NMPOKNATUE «BYPU»

Uctopus «Bypu» CIIYCTSI HECKOJbKO JeT I10JIy4ria
BeCcbMa HEOXH[AHHOe IIPOAO/DKeHKe. Kak-ToO B PYKU
KOHCTPYKTOPOB 3TOT0 IIPOEKTAa IO/ aMePUKAHCKUK
SKYpHaJI, B KOTOpOM O6blna IIpefcTaBieHa Kapta CCCP
C TpacCaMM IIOJIETOB COBETCKUX paKeT [aJIbHEro mAeu-
CTBUS, IAe ObUIM TOYHO 00603HAUYEHBl KOOPAMHATHL KX
CTApPTOB U KOHEYHBIX IIOTI/ITAHUH.

TaM cofepsKaluch CBefeHUs 060 BCex pakeTax. Bcex,
KpoMe «Bypu». [lei0 B TOM, YTO aMepHUKaHCKHUe CHUCTe-
MbI HabnofeHUs B TypLMU 3aCeKaJI BEPXHIOI YacTh
TPAaeKTOPHHU I10JIeTa HAIIUX 6A/UTUCTUYEeCKUX PaKeT, I10-
CJle 4ero pacCyMTaTh TPACCy, MeCTO B3jeTa U IIaJleHUs
6BUIO HECJIOXKHO, A HETOPOIUIMBAS I10 PAKETHBIM MepPKaM
«Bypsi» 6BLIIA «<yMHee»: JIeTasia I10 CBOel IIporpaMme, Mor-
JIa MaHeBPUDOBATh, CTAHOBSICh HEMIPENCKA3YeMOM MJIsl
Hab6MOATeNsl, - IIOHATh, OTKYJA OHA CTapTOBa/IA U KyAa
HAIIPaBJseTCsl, 6BIJI0 HEBO3MOKHO,

Kaxk HeBO3MOYKHO IIOHSTD, KOIZA 3aKOHYUTCS IIPOKIISITHE
«BypH»:. OLAPHB CTPaHY HOBBIMU IIepefOBBIMU TeXHOJIO-
THSIMHM, OHA KaHy/Ia B JIeTy, OCTABIIMCh e[lBa He pPeajun3o-
BaBIIIEHCSI MEYTOM O KPhUIATOM MHOTOpPa3oBoM Kocmoce, C
TeX I10P, KTO 651 B HAIIIEH CTPaHe HU 3aHUMAJICS [IOXOSKUMH
IIPOEKTaMHU, UX [IOCTUTAET aHAJIOTUYHAS CyAb0a.
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