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ACTAPANA:

OZLHO YEJIOBEYECTBO -
OZHA OBLLHOCTb

¥0nmust BBICTPULIKAS 24 u 25 uroHs B BeHe epaxcdaHe

Havbs HERO/IA Aceapduu cobpaaucb, 4mobbl cmams

Pomo: Anexcarop OMenbaHyk cBudemenssMu U yyacmHukamu 0Byx
ucmopuyeckux cobbimuli - nepBo2o
3acedaHusi napsiameHma Aceapouu
U uHayaypayuu a2naBbl nepBoli
KocMu4YecKol Hayuu.



ﬂ JIST MOJIOA,0TO KOCMHYeCKOI0 FOCYAaPCTBa, OCHO-
BAaHHOTO POCCHUIMCKUM y4eHbIM Hropem Amyp-
6ern B okTsabpe 2016 ropa, ceyac MHOroe IIpo-
UCXOOUT BIIepBble, BCTYIMII B LOMKHOCTH I1€PBBIN
[JIaBa TOCYHAPCTBAa, M30paH IEpPBHIM MHaplIaMeHT,
KOTOPBIM B HIOHE IIPOBeJl B BeHe CBOIO IIEPBYIO cec-
CUio. BriepBble acrapfuaHLbl YBUAEIU OPYT OPyra
BOOYMUIO. [I0 3TOro UX oblieHre 6bUIO0 OTPAHUYEHO
LUGPOBEIM IIPOCTPAHCTBOM, YUTO, BIIPOYEM, BIIOJI-
He COOTBETCTBYET KOHLIEIIIINU ACTapAUN.

DTOM CTpaHBl HeT Ha QM3UUYEeCKOM KapTe MHpaA.
Acrapaus - rocygapcTBo LUPoBoe, C TEPPUTOPU-
el B BHUe HeOOJIBIIOr0 CIIYTHHUKA-KybcaTa, KOTO-
PBIH ceriyac CIY>KUT BaSKHOM (M OIISITH JKe IIePBOM)
ACrapAuaHCKOM HCCIeLOBATENIBCKON MUCCHHU -
IIPOBEPKe BJIMSHUS KOCMUYECKOr0 H3JIy4YeHUs] Ha
XpaHeHHe LHUOPOBHIX JAHHBIX.

Brarofaps CIIyTHUKY Ha OPOUTE HaXOISITCS CBeJie-
HUS 0 TPASKAAHAX ACTapAHHU - 3e MJISTHAX U3 Pa3HBIX
CTpaH, KOTOpble BIOXHOBHUJIMCH HJAEeH M3MEHUTh
MUP C IIOMOIIBI0 KOCMUYECKOH driocobuu cBo6o-
Ibl 1 PAaBHOIIPABUS (IIOTOMY YTO IIepes KOCMOCOM,
Kak mepen BoromM, OeHCTBUTENIBHO BCe PABHEHI) U
KOCMHUYECKUX TEXHOTIOTHI,

Certuac y Acrapauu 6onee 200 THICSY I'PasKAAH.
OHU IIPeACTaBIAIOT BCe KOHTHHEHTH M IIOYTHU
BCe YIrOJIKK 3eMHOTO IlIapa, Bce nmpodeccuu, UH-
Tepechl, HAIJUOHAJIbHOCTH U PEeJIUTHO3HBEIEe Tpa-
OULIMM, CYLIeCTBYIOI[Me Ha Hallleld IIJIaHeTe.
OrpaHUYeHUH I10 BCTYIUIEHUIO B ACTapAUIo HeT.

[Ipouas BepudHUKaLIMIO Ha caliTe asgardia.space,
3TO MOXKET CHeIaTh KasKABIM YeOBeK, MOCTUI-
IIHH COBEPIIEHHOMETHUS .

I'paskmaHe ACTapAMH YKe IIPOTOJIOCOBAIH 3a CBOIO
KOHCTUTYLMIO, TUMH U repb, 3a IJIaBy HALIUU U
IIapJIaMeHT.

KoHeYHO, He BCe CMOIJIM ITPHEeXaTh Ha IIEPBYIO
OYHYIO BCTpedy. Ha BeHCKUX TOPKeCTBaxX B IIep-
BYIO OYepeab ITPUCYTCTBOBAIM YIEHBI IIapjaMeH-
Ta, IPEACTABISIONINEe HHTEePEeChl I'PaskaaH Acrap-
OUU U3 12 OCHOBHBIX S3BIKOBBIX OKPYTLOB 3eMIIH.
UM IIpencTosiyio o6CyAUTh IJIABHBIE ITPUHIIHITHI
B3aMMOJEHMCTBUS IS OAJIbHEHIIEeN paboThl. Ilep-
BOe 3aceflaHHe ITapjlaMeHTapHeB JIMIOCH 6oyee
IISTH YacoB.

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018
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[MABA ACTARANN B BYRYILEM KOCMWUYECKOIO
FOCYAAPCTBA: MEYTA OBPETAET BOJIEE YETKUE
OYEPTAHMSI MO MEPE FIPUBJIVIKEHWNS K HEW

H JI51 BCeX aCTapAHAHILIeB [VIaBHASA Me4Ta - KOCMOC.
Y oH cTan 61sKke K HUM. Benp dopMUpoBaHUe
KOCMMYeCKOI0 TOCYAApCTBa, KaK OTMeTHJI Hropb
Amryp6efiiv B CBOeM MHAYTYPALIOHHOM peyH, IIpo-
HUCXOAHUT ITIOMCTHHe KOCMHUYEeCKMM TeMIIAMHU.

- Bcero 20 MecslieB Ha3af, B OKTsIOpe 2016 roza,
KOTia 66110 O6BSIBJIEHO O CO3AAHUU ACrapauu, He
6BLIO HHUYEro, KpoMe MedTHhl U BepDHl B Hee, A celi-
Yac y KOCMHUYeCKOro roCyZIapCTBa ysKe ecTh 6ojee
200 THICSY TPLKAAH — SKUTENeHM Pa3HBbIX YLOJIKOB
HallleHr IJIAHEeTHhl, eCTh CBOSI TEPPUTOPHUS Ha CIIyT-
HUKe «Acrapausi-1», KoHctutyuus, daar, repb u
rMMH. M36paH [apjiaMeHT, IIpeAcefaTenb I1apia-
MeHTAa U IIpefcenaTelb BepxoBHOro cyga. O6 sTom
I71aBa IIePBOM KOCMHYECKOM Haluu Uropp Amyp-
6erni O6BSIBHJI BO BpeMsl CBOEM HMHAyrypallid B
Bene 25 uroHs 2018 roza.

KakoB C/IeAyIOIIUE 1Iar?

CosmaHue HallMOHAIBHOTO 6aHKa, IIPOKYPATYPHI,
CYeTHOM ITaJIAThHI - BCEX OPTaHOB, KOTOPBIE HOJIK-
HBI 6BITh Y IIOJHOLIEHHOTO TOCYAapCTBa. 3TO TO,
YTO KAaCAeTCs TOCYHAPCTBEHHOILO CTPOUTENIBCTBA.
Y, HakoHel], POpPMHUPOBaHUE 6IOIKETA 2019 TOA B
colapax - HallMOHAIBHOM BaIIOTe ACTApAUH .

OTU IIJIAHBI IPEeACTOUT OCYILECTBUTD Y3Ke [0 KOH-
Lia TeKYILero roga. ACrapaus CoOXpaHseT KOCMUYe-
CKH e TeMIIbI DPA3BUTHUSA.

- MeuTa obpeTaeT 60jee YETKHE OYEPTAHUS II0
Mepe ITPUOIMKEHUS K HeH, — 3asBUI Uropp Pay-
doBuy Amypberinu. - KocMOC CTAaHOBUTCS GILIKe.
PaHo unmu II034HO MBI OOJIKHBI IT€PepACTH HaAIIly
3eMHYI0 KOJbI6enb. KocMoc - Hallre 6yayiiee.




®paHk IE BUHHE, kocMOHaBT

- Kocmoc delicmBumesibHO cyujecmsy-
em 0151 Bce2o YesioBedecmsa. B amom
u cocmoum ocHoBHasi yesib Aczapduu - do-
Kazamb 3mo ymsepxcdeHue u Bonjiomumb
Ha NpaKmuke.

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018
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JNlem6uT OMUK,
CMuYKep napaamMeHTa Acrapauvu:
«$l yyBCTBYIO Cebs1 Ha opbuTe»

B mpounuioM 4iaeH GPUTAaHCKOIO
apjaaMeHTa W JHAED BaJUIHH-
CKUX 7ubepanbHBIX [1eMOKDATOB
Jlem6ut Onuk (Lembit Opik) HEIHE
Ha3bIBaeT ce6s 3Be3HBIM [10JIUTU-
KOM. OIIMK CTJI OGHHUM M3 IIePBBIX
M36paHHBIX YJIEHOB IIapjaMeHTa
I1epBOr0 KOCMMYECKOI'O0 IOoCyZapcTBa. Ha IiepeMOHHHU
VHAYTypaLMU IJIaBhl HAIMU 25 HIOHA B BeHe OH IIpU-
CYTCTBOBAJI y>Ke B Ka4deCTBe IJIaBbl IIap/JIaMeHTa.

BpUTAaHCKUM IIOTUTHUK CYUTAET, YTO IIPUIIJIO BpeMs
OTKPBITh KOCMHYECKOe IIPOCTPAHCTBO B 3KOHOMMYE-
CKOM, COLIMAJIPHOM M KYJIbTYPHOM IIJIaHe JIJIS BCEro Ye-
JoBevyecTBa. I10 ero MHEHHIO, B 3TOM COCTOMT MHUCCHUS
Acrapayy. OH IPUBETCTBOBAI OPUTAHCKUX I'PKAAH,
Pa3fendgolX MeYTY O BOSMOXKHOCTSX B KOCMOCe g
BCeX, a He TOJBKO [jI1 U36PaHHBIX JII0fleH U CTPaH, KO-
TODBIe MOTYT I103BOJIUTH cebe IIPHUCYTCTBUE Ha opbuTe.

- V3HaB 06 Acrapiuu, s IOAYMaJI, YTO 3TO HYKHO
BCceM. Bce 3TO [eyo He OecATH JIeT. BO3MOXXHO, ABYX-
coT. Ho oHo TOro cTouT. CerofHs s omyuaio cebs Kak
3Be3JHBIM ITIOTUTUK. YyBCTBYIO cebs1 Ha opbuTe!




KocMoHaBT lyMuTpy [lopuH
MPYHAPWY, uneH napsaMeHTa
Acrapavu:

«MbI XOTUM CTaTb MUPHOIA Ha-
Lu1ein u nporoBeaoBaTb MUPHOE
MCMNoJIb30BaHNE KOCMUYECKOIo
npocTpaHCcTBa»

Aymutpy JlopuH IIpyHapuy
(Dumitru-Dorin Prunariu) Ha
CETONHSIUIHUM IeHb eIUHCTBEH-
HBIF PYMBIHCKHUI KOCMOHABT. CO BpeMeHHU ero BO3-
BpAIIeHUs C OPOUTHI IIPOLLIO y3Ke 37 JIeT, OLHAKO OH
CUUTAET, YTO Y HErO eCTh ellfe BpeMs ITOATOTOBUTECS
KO BTOPOMY IIOJIETY — Ha 3TOT Pa3 BMeCTe C ACrapAuer.

- Cpasy 1mocie Moero mnpusemyieHus 22 mag 1981
roga IIpssMO Ha KOCMOAPOMe MeHS CIIPOCHUIIM, He
X04y JIM g OTIIPABHUTBCSI B KOCMOC ellle pa3, — pac-
CKasaJ JyMHTDY. - 5l OTBETUJI, YTO F'OTOB U 3aBTpa,
€CJIM BO3MOXKHO. 5 Bcerga rOBOPHJI, UTO OYEHB X0Uy
CHOBA ITOGBIBATh B KOCMOCe. 3HAI0, YTO aMepHUKaH-
CKHUM aCTPOHABT /[’KOH [JIeHH I10JIeTeNl II0BTOPHO,
KOrza eMy 6b110 77 neT. Tak 4YTO y MeHs ellle eCTh
11 nmet B 3amace, 4YTOOBI ITOATOTOBUTHECSI. CKydaro
10 Kocmocy. To, 4TO 4eoBeK MOXKET TaM OCyIle-
CTBUTbH, TO, YTO OH MOKeT BHUEThb M3 KOCMOCA, — 3TO
IIpeKpacHO, U3YMUTEJIBHO!

- CmoAbKo Aem npouwno c eawe2o noaema... TexHono-
2uu cmaau coecem opyaumu. Kak eam raxxemcs, a 4mo
U3MeHUAOCH € MOYKU 3peHus udeono2uu?

- la, s TIOMHIO TO BpeMsI, KOTJla Ha 60pTax HaIIUX
Kopabiern elfe 6bUIHU 31eKTPOMeXaHUYeCcKHe KOM-
IIbIOTePHI... C TOUKU 3PDEeHHS ULL0JIOTHU? B IIepByIO
ouepenp, cpasy mnocie 1990 roga CIIA u Poccus Ha-
YajIy TeCHO B3aUMO/eMICTBOBATh B OCBOEHU N KOCMO-
ca. MexXayHapogHas KocMHYecKass cTaHius (MKC)
CTaJia BO3MOXKHOM BO MHOTOM 61arofiapst COTpygHU-
YeCTBY 3TUX ABYX CUJIbHBIX [epsKaB U APYTUX CTPaH.

MKC sBnsIeT XOPOLIUH ITPUMeD COTPYLHUUECTBA,
KOT[a pa3Hble TOCyAapCTBa 3aMHTEepeCcOBaHBL B CO-
BMECTHOM peIleHWU OYeHb Ba’KHBIX IHIpobieM.
Bo MHOrux APYrux o61acTsIX 3TO COTPYLHUYECTBO
1160 OTCYTCTBYET, TN60 CYLIeCTBYeT Ha COBCEM IPY-
TUX, HU3KHUX YPOBHAX.

- Kakoil HO8blil 8UMOK 3MOMY MUPOBOMY COMPYOHU-
uecimey moskem damb Aczapoun? Bedb 6 daHHOM cAayvae
6b1Aa 8bI6paHa NPUHLUNUAABHO HOBAA U0E0A02US,

- VIMEeHHO B 3TOM M COCTOUT ITPENMYIIECTBO ACrap-
IOUH - HOBas IICUXO0JIOTHSI, HOBasI UAE0JIOTHSI. MBI XO-
THM CTaTh MHUPHOM HallHek, XOTUM IIPOIIOBeA0BATh
MMPHOEe HCIIOJb30BaHHE KOCMMYECKOrO IIPOCTPaH-
CTBa, COTPYAHUYECTBO MEKAY JIOIbMU, COXPAaHEHHE
OKDPY>KAIOIeN Cpefbl — KOCMUYECKONM M Ha3eMHOM.
KOHEYHO, COTPYAHUYECTBO MEXIy TIpPaskKAaHAMH
ACTapaHH - 3TO TO3KE OYEHB BaSKHO. [IOTOMY YTO MBI
IIPE[ICTAB/ISIEM MHOTHE CTPaHbI MHUPA, OObeAUHEH-
Hble B ACTapAMH.

HypHanuct AnekcaHap MUJIKYC,
AenyTaTt napaaMeHTa Acrapaum:
«Y Hac ecTb lopyanveckas oCHo-
Ba, 4T06bI NepegenaTb MUP

K Nlyyiemy»

O6o3peBaTenib «KOMCOMOJIB-
CKOM IIpaBAbl», 3aBeAYIOUIMUMI
IIPOEKTHO-y4ebHOM  jabopa-
TOpHEN 06pa30BaTeIbHON U
MOJIOZIEXKHOM >KYPHUIUCTUKU
HUWY BIIID, uineH O6IIeCTBEHHOI'0 COBeTa MUHUCTED-
cTBa 06pa30BaHUS U HAayKU PO AnekcaHap MUIIKYC
TIOAEeJINJICS BIIeYAT/IIEHUSIMU O IIepBOM IlapjiaMeHT-
CKOM cecCHU Acrapauu B BeHe.

- B cBOe BpeMsI KOMMYHUCTBL CO6paIHCh B JIOH[O-
He, YTOOBI COCTABUTD CBOM MaHHUDECT, U Ilepeesiaan
Mup. MsbI, IpaBaa, [0 CHUX IIOpP 3TO pacxjaebbIBaeM.
Ho certuac, crrycts 170 e, B BeHe BO3HUKAET Apyras
TpYIIIIa aKTUBUCTOB, Y KOTOPBIX €CTh IOPUAHNYeCKUe
OCHOBEIL JIJISI TOTO, YTOOHI IIepefiesiaTh MU K IyUIIleMy
He PeBOJNIOLIMOHHBIM, a 3BOJNIOLIMOHHBIM IIyTeM. Y
MeHsI OIIlyIIleHHe, YTO MBIl HaXOAIMCSI Ha ITIePBOM CTa-
JIUU PA3BUTHS 3aPOJBIIIA O4eHb 06POro, XOpoLIero,
[I0JIOYKUTEIbHOI0 TYMaHUTAPHOI0 HAYMHAHWS, B KO-
TOPOM MOTYT II0Y4aCTBOBATH BCE SKUTEIU 3eMJIU.

MHe Ka’keTCs, YTO OCHOBHA{ 33Jaya ACrapguu -
CO3[aTh HeKyI0 IIaTGopMy, Ha KOTOPOM TaJIaHTIIU-
Bble, YBJIeUYEeHHBbIe, YeCTHbIe, IIOPALOYHEBIEe JIIOOU
MOrIU 6Bl 0OBEIUHUTHCS U IIOYYUTh UHCTPYMEHT
JLJISL CBOEM [esiTeIbHOCTH . DTO FOCYLAPCTBO, KOTOPOe
6yZeT Co34aBaTh CUCTEMY MIOAAEPSKKHU JJISI MOJIOIBIX
TJIAHTOB, [JI MHHOBATOPOB. OLHA M3 LeKIapupye-
MBIX IIeJIe - Pa3BUTHE KOCMUUYECKHX CTaPTaIIOB,
HOAeP>KKa MOJIOAEKHBIX ITPOEKTOB B 06JIACTU pas-
BUTHS KOCMOHABTHMKM. HO CcHayaja JOJIKHO OBITh
CO3[1aHO CaMO [OCYLaPCTBO.

BONBIION HIAT B 3TOM HaIlIPaBJI€HUU YKe CHOelaH.
Tom Hasaz 6bII TOJIBKO CAMT, a ceryac 6ojee 200 Thl-
Cs14 YeJIOBeK ysKe 3alIMCAJIMCh B IPasKAaHe ACTapaoUH.
VM HUKTO He 06elan HUKAKUX KOHOET U CKUJIOK IT10
HajioraM. JIIOOU IIPOCTO BEPAT B 3TY HAeH0. KOMY-TO
U3 HUX XOUeTCS POMaHTUUYECKOM «IBIDKYXU», Tem
He MeHee 3TO yKe eCTb.

Vske 136paH nmapinaMeHT. CeromHs 146 yenoBek U3,
ecnu He omubarock, 42 CTpaH MUpa IpUeXalu, UYTo-
6Bl BBICTYIIMTD Ha [I€PBOM MIap/IaMeHTCKOM CeCCHUU.
U oHU ITpUexanu He B 60prbe 33 YUCTOTaH, KaK PaHb-
11Ie y HaC TOBOPUJIU, a YTOOBI BOIIJIOIATh CBOU HU/IEHU.
JBI>KeHHe ugeT KpacKuBoe.

YTO Ba’KHO IIOJYEPKHYTh: CpeoU JIOAEeM, KOTOPhle
CO30AI0T ACraphulo, o4YeHb MHOI'O IOPDUCTOB, B TOM
yucie U3 YMKarckoro yHuBepcurera, U3 CUIUKOHO-
BOM MOMUHBI, 13 KaHaabl ¥ PocCrU. DTO 3HAUUT, YUTO
IOpPUAHMYEeCKH MBI BCe-TaKM CTOUM Ha 3emiie, U Acrap-
LU - He IIPOCTO BBIIYMKA KaKUX-TO POMaHTHKOB, KO-
TOPBIE COBPAIUCE B 16 KMJIOMETpax OT LieHTpa BeHHI.

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018
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KocmoHaBsT

®paHk E BUHHE,
rpaxaaHuH Acrapavn:
«/lns Bo3BpaLleHns Ha
JIyHy Hy»KHa nonuTtuye-
CcKasi Bons»

KocmoHaBTa EBpo-
MEeKCKOro0 KOCMUUYECKO-
rO areHTCTBa 6eJIbrUii-
Ha @®paHKa e BUHHe
IpuBJIeKaeT B Acrap-
IUN BO3MOXKHOCTb OCY-
LIEeCTBJIEHUS TOTO, YTO He YAAeTCs y>ke MHOTO JIeT
- IIOBTOPHOM BBICA/IKU UeI0BeKa Ha JIyHe U co3fa-
HHUS TaM IIOCeJIeHUH.

®paHK Oe BuHHe MIOOBIBAJI B KOCMOCE [BAK-
IObl. KpaliHUIT pa3 (KOCMOHABTHI BCEIZa TOBOPST
«KPaMHUI» BMECTO «IIOCJIeSHUI»), B 2009 roay,
OH IIpOBeJl Ha opbute monroza. Y mpobnemy
OCBOEHUSI KOCMHYECKUX ITPOCTPAHCTB OH BUJUT
U3HYTDU.

- dpaHK, Kak ebl ceiiuac npedcmasnaeme cebe 6ydy-
LYI0 JKU3Hb HeN08eKa 8 KocMmoce?

- [lyMaro, YTO KOJIOHU3AIUS KOCMUYECKUX IIPOo-
CTPAHCTB 6y eT IPOMCXOAUTH IIar 3a Imarom. CHa-
4yaja JoAau 6yaAyT SKUTh Ha HU3KUX OPOHUTAX, KAK
cefyac >KMBYT KOCMOHABTHI, IITPOBOASI KaKoe-TO
BpeMs Ha KOCMHUYeCcKOH CTaHIMH. CO BpeMeHeM
MEI Bce 61rke 6ymeM IMOAXOLUTH K BOILJIOIIEHHUIO
MeUThl CO3JaHHUS HACTOSIIUX KOCMHUYECKHX IIO0-
ceneHUM. IIOTOMYy YTO Jaske M3BECTHBIN YUeHBIN
CtuBeH XOKUHT 6B YBePeH, YTO He 32 FOPaMHU TO
BpeMsi, KOIZa JIIOASIM IIPUJETCSI IIOKUHYTh CBOIO
IUIAHETY - YIPO3Bl CJIMIIKOM BEJIHKH, CJIIHIIKOM
6BICTPO KCTOLIAIOTCS. PECYPCHL M CHJIBL 3eMJIU.

- Kak ebl cuumaeme, nouemy, ebicadusuiucb MHO20
Aem Ha3ad Ha JIyHe, Aodu 00 cux nop He mozym cde-
Aamb 31mo nosmopHo? Ymo mewaem?

- KoHeuHO, cerogHs y Hac eCTh BCe TeXHOJIOTHH,
4TO6BI BePHYTHCS Ha JIyHY. To, YTO HaM HY>KHO, -
3TO ITOJIUTUYECKAS BOJISI. B CBOe BpeMsI B POJIU 3TOM
BOJIM BBICTYIIa/Ia KOCMHUYecKas roHKa Mexkay CCCP
u CIIA, CTPeMSIITMMUCS IT0OKA3aTh, YTO 06/1a4aI0T
JIYYIIHM MU TeXHOJIOTUSIMU B 3TOM 06JIaCcTHU.

CeromHsI MBI JlejlaeM BCe B MeXXAYHAPOLHOM KO-
orepauuu. C O4HOM CTOPOHBI, 3TO 6osee 3ddek-
TUBHO: MBI ITIOCBIJIaeéM MeXKAYHAPOAHbIe SKCIIeLH-
uyu K MKC yKke 20 j1eT mogpsn,. B To ske BpeMs BeCh
3TOT IIPOLeCcC IIPOUCXOMUT rOpasfo MeLjieHHee.
Kaxkzmoe mericTBHUE HYXKHO COLJIACOBBIBATH CO BCe-
MU [IapTHepaMH, YYUTBIBag HX HHTepechl. Ilo-
3TOMY s JyMalo, YTO BO3BpaT Ha JIyHY 3aliMeT Ka-
Koe-TO BpeMsi. Ho Temeps 3T0 6yZieT IIPOUCXOAUTD
COBCeM I10-APYTOMY, JIIOAH BRICAAATCA Ha JIyHe He
JUISI TOTO, UTO6BI IIOCTABUTD (JIar OTAEeNbHOM CTPa-
HBI. MBI CLiej1aeM 3TO BMeCTe, eAHHBIM YCUIUEM.
W Haperoch, YTO ACrapAus B 3TOM IIOMOSKET.

Nnbsixy 3ayapao A. MYHbOC,
yjieH napaamMeHTa Acrapamm

- Aceapous - amo Meuma
MHo2ux nokosieHuli odel. Mbi
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— HOBOE NoKoJieHUe, Komopoe Bo- ;
njiomusio Medymy B peasibHoCMkb.
3mo ouyeHb xopowuii npoekm
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LokTtop CtnBeH BEXPAM,

4yseH napnameHTa Acrapauu:
«MeauumMHCKMe TexHoormm 6yayule-
ro — 3T0 KOCMUYECKMEe TEXHOJIOrUN»

V4eHBII U [PAKTHUKYIOUINHI
Bpad (aKylLIep-THHEKOJIOr) U3
CIDA BUAUT B ACrapguu HOBBIE
BO3MO>KHOCTH [JIJIST PA3BUTHUSL Me-
JULIIHEL,

KoCMOHaBTBl CBUIETENILCTBYIOT: HEKOTOphIe Ien-

CTBHU S, KOTOPbIe HEBO3MOKHO COBEpPIIUTh Ha 3eMiie, C
JIETKOCTBIO COBEPIUIAIOTCSA KOCMOCe.

MHOrO0 JIeT BeLyTCS UCCIeL0BaHUI BO3JEHCTBUS He-

BECOMOCTH Ha YeJI0OBeYeCKHH OpraHu3M. YUeHbIe Co-
BMECTHO C KOCMOHABTaMH U aCTPOHABTAMHU ITBITAIOT-
CS1 TIOHSATD, KaKHe BO3MOXKHOCTH KOCMOC OTKPHIBAET
IIJISI 3e MHOM MeIULIMHEI.

- Ha CeromHSIIHUI JeHb MBI IIPOBEIU YK€ MHOTO

HCCIeIOBAaHUIM, HO JAJIeKo He BCe UX YAAIO0Ch BOILIO-
TUTHb Ha IIPaKTHKe. B OIMsKariliie HeCKOIbKO JIeT
9TO M3MEHUTCSI, - TOBOPUT OOKTOp CTHUBeH Bexpam
(Steven Behram), akyIuep-rMHeKOJIOT, JEIIYTAT IIap-
JIaMeHTa KOCMHUYeCKOT0 roCylapCcTBa, IIpeACTaBIIsIo-
LMK [ePBBIM U3 12 M36UpaTeNbHbIX OKPYTOB Acrap-
IUU (QHTTTUHCKUH SI3BIK).

Cpenu Hay4YHBIX IIPOEKTOB ACrapA¥U — CTPOUTEIIb-

CTBO KOCMHYECKHX KOBUEroB, 06ecrieqrBaIOIIUX I10-
CTOSIHHOe ITpe6bhIBaHUe YeloBeKa B KOCMOCE B yCJIO-
BUSIX MCKYCCTBEHHOM TpaBUTALIMM M 3alIUTBL OT
KOCMHYECKOT0 M3NIy4eHHUs C peanu3aliriell BO3MOXK-
HOCTH JeTOpOoXKIeHUs. O6 3ToM 3asiBHJI IJIaBa KOC-
MHYEeCKOro rocyapcrea Mroppb Amrypberii B CBOeH
MHayT'ypallMOHHOM peuu B BeHe 25 uioHs 2018 roza.

- 51 gymaro, 4TO OAHA U3 CaMBIX YOUBUTEIBHBIX Be-

IIIeH B ACTapAMHU — 3TO BO3MOXKHOCTE JI/IaTh TO, UTO MBI
HUKOTA PaHbIIIe He Je/Ialk, - KOMMEHTUPYeT CTUBEH
BexpaM, - B TOM 4YHC/Ie, HaIlpUMep, IIPOBOAUTE XH-
DPYpruuecKyie OIlepally B YCIOBUSX MCKYCCTBEHHOM
HEBECOMOCTH WIN HMCKYCCTBEHHOM rpaBUTALIMU. OHU
6YyT ITOTHOCTBIO OT/TMYATHCS OT TOTO, YTO MBI [Ie/IaeM
ceryac, Ha 3emMie. YUYUTHCI STOMY IIPUIETCS C HYJIS.
Ho B ACrapouH ysKe CEeromHs O6beIUHUIOCH CTOIIBKO
eIUHOMBIIIUIEHHUKOB C PAa3sHBIMU 3HAHUSIMU U CIIO-
COBHOCTSIMH, CTOJIBKO TJIAHT/IMBBLIX JIIO[EL, UTO BCe
3TO CTAHOBUTCS BO3MOKHBIM . Byy1irie MeAUIIMHCKIE
TEXHOJIOTHH - 3TO KOCMUYECKIe TEXHOIOTHH.




3opsHa KYLUMJIEP, X.B. KMHT, npeactaBuTenb npoexkTa

4ysieH napnameHTa Acrapauu: «BeHepa» (CLUA):
«KynbType 1 UckyccTBy - 5 dymaro, Aczapdusi Mo¥cem cmams
B ACrapAum oTBOANTCS wazom B 6ydywee. Bydem 300poBo,
3Hau4umas ponb» ecsiu Mbl He c030aduM B KOCMOce mex
- B ACI‘ap,u;I/II/I - rocyﬂap_ wme np06ﬂeM, 4mo umMeeM Ha Haweﬁ
CTBe, OGBENUHSIONUIEM JIIO- nnaHeme. Y Wzops Awypb6eiinu ecmb
Zefl 13 pa3HbIX YLOJIKOB [UIa- nnaH, u, noxoxce, oH cobupaemcs
HeTB, — Ky/IbType OTBOLUTCS ocmasump 60J1bUWYI0 YaCMb Hawe20
3HaYMMas POJb. JIIOMHU MO- «bazaxma» Ha 3emne, 4mobbi coenams
IyT FOBODHUTb Ha Pa3HbIX S3bIKAX, SKUTb B PA3HBIX Mup nyduwe.

YacTSIX CBeTa, HO HACTOsIIee HCKYCCTBO, KaK M KOC-
MOC, He 3HaeT SA3bIKOBBIX, HAI[MOHAJIbHBIX, PEIHU-
TCHO3HBIX U APYrHUX 6aphepoB. Kak B KOCMOC, OHO
CYILIECTBYeT ISl BCeX U CIIOCOOHO OOBeOUHUTH U
BIOXHOBUTD JIIOLEH.

B HacTos1ee BpeMs GOPMUPYIOTCS apaaMeHT-
CKHe KOMUTETHI ACTAapAUHU, B TOM YHCIe KOMUTET
I10 KYJIbTYpe.

Acrapaus genmaeT 60JbIION aKLEHT Ha KYIbType
KaK Ha MOIIHOM 06'befUHSIONIEN CUIe. BOT mmoue-
MY s BRIABUHYJIA CBOIO KAHAUAATYPY B IIapIaMeHT
KOCMHUYECKOTO FOCYAAapCTBa. Hazleroch, YTo S CMO-
I'Y IIOCIIOCO6CTBOBATh PA3BUTHIO 3TOM CHEPEI.

XynoxHuK Hukac CAOPOHOB,
rpaxaaHuH Acrapauvu:

«Jlroau yxKe Hayanum 3abbiBaTb,
4YTO Takoe MeuTa»

- MeyYTaTenu ABUTAIOT IIPO-
rpecc. BHayaje KTO-TO IPULY-
MBIBAeT JIETAIOUIUI KOBep-ca-
MOJIET, 3aTeM IIOJy4YaeTcs
caMm camoseT. Tak U co3maeTcs
UCTOPHUS. ACTapAus - 3TO XO-
polIas MCTOPUS, OUeHb aKTyaJbHasl U CBOEBPEMEH-
Has ceruac, KOra MBI Y>Ke Hadaslu 3a6BIBaTh O TOM,
YTO TaKoe MeuTa. JIFOIU YXOOAT B UHTepHET U Teps-
IOT IIOYBY ITOJ HOTAMHU.

MBI JOJIKHEI CO3epLiaTh, CMOTPeTh B He60 U daH-
CvH 10H JIUM (Curanyp) Ta3UPOBATh, AJIS TOTO YTOORI B 6yAyIlleM BBIPACTU U
IIOKODUTH 3BE3/IHL.

MeuTa 0 KOCMOCE XOPOIIIa eIlle U TEM, UTO B HEeH HeT
SKeJlaHUsl YOUTH MefiBe/isl WIU PYroe >KUBOTHOe. B
Hell ecTh MeaBenuiia, Bonbiiag M Manag. IloxKa-
JIYHICTA, OXOTBCSI, OCBAMBAM, ITOKOPSIH, TOJIBKO 6e3
yOUNICTB; IIOy4al IICUX0JIOTHYeCKOe YA0BOIbCTBUE
Y Pa3BUTHUE.

- 51 oueHb 20pPMCyCb MeM, 4mo
ABJIAIOCh Yacmbio Aceapouu.
Mo4yemHo 6bImb BoB/IeYEHHOU
B desio, 06beduHsIrOWee Mup.
51 dyMaro, eciu Mbl NPUJIOWCUM
ycunus, mo nponycK B Koc-
MOC cMo2ym noJiy4dums Bce

wenaroujue, HezasucumMo om Ecnu 6Bl YeIOBEYECTBO JIMIIHIIU IIaMSATH, OHO He
ux coyuasibHo20 cmamyca, om TBODHIJIO 6Bl CTONBKO 371a. C MaJIbIX JIET YeIOBEK Ha-
moeo, 6o2ambie oHuU unu 6eo- CTPAKMBAETCA: BOT A BBIPDACTY U 006s13aTeIbHO Y6BIO
Hble, NoXcu/ible UJu MoJiooble. Hocopora. A eciiyd OH 6Y,ELeT AYyMAaThb He 06 3TOM, a4 O

KpacoTe 3TOro MUpa, IPUPOAEL, Bora? Torma BHYTPU
V HETO BOLIAPUTCS TapMOHUSI. TOTZ1a OH CMOSKET SKUTh
CO3epLIAHHEM U CO3UJAHUEM, BEIUKUMU TBOPUECKH-
MU CTPEMJIEHUSIMU U TOCTHSKEHUSIMU,, KOTOPHIE U CY-
JIUT HaM KOCMHUYECKAsI MeUTa,

ITosTOMY S IIOJIHOCTBIO IIOAAEPsKUBal0 Mirops AIyp-
6erIN, CO3[ABIIEr0 3Ty UCTOPUIO: MCTOPHIO I1€PBOrO
B MMpe KOCMUYeCcKOro rocylapcTBa. JTO He CIydari-
HBIM YesIoBeK U He mpocTo ¢paHTazep. OH KIACCUK,
IIPOTPaMMICT HIH, BepHee, IIPaKTHUK, TBePAO CTOs-
MM Ha 3eMile. OH y3Ke 3apaboTasl OTpPOMHBIE JeHbI'U
6rarozapst Meute, 61arofaps BOIUIOLIEHUIO B Pealb-
HOCTb CBOUX UJeM. Tak 4TO B ACrapfuU HeT HUUero
HeOCYIIeCTBUMOIO MJIU CBEPXbECTEeCTBEHHOIO.

51 mymaro, Bce ITOJYYUTCSI. ACTapAHaHIIBl, 0CO6eH-

HO MOJIOJble, TOUHO IIOJIETST B KOCMOC. M Hac BO3b-
MYT C CO6011.

NeoHna FYYTKOBUY (M3paunb),
YjieH napnaMeHTa Acrapauu

- B ucmopuu 6biBatom maxue
MOMeHMbl, Komopble YyesioBe-
yecmso Moxcem u He 3aMe-
mumsb, ymobbl yepe3 20-30 1em
CKa3zamb: KaK Mbl MO2J1U 5Mo
nponycmums! Ce200Hs1 UMEHHO
makoli MomeHm. JIrodu o4YeHb
6bIcMmpo 3mo noliMym u oyeHsim.
3mo mMupoBoe cobbimue.
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_MHAYTYPALUMOHHASA PEYbassc.
FAABbLI MEPBOO KOCMUYEC
FOCYAAPCTBA ACTAPAMNA

- CeromHSAIIHUM OeHb OIIpee/IeHHO BOMIET B Jie-
TOIIMCh BeJIMYANIINX COOBITUI B HCTOPUU 4YeJio-
BeYecTBa,- 3asABUJ Uropp Amypbeiuiu.- Bcero
20 MecCs1ieB ITPOILIO C MOMEHTa 06bsSIBIIEHUS O Ha-
yajie CO3[aHUsI AcCrapiuu. A Terepb Mbl HMeeM
He TOJIBKO UIel0, HO U H60j1ee 200 THICSY acrapAUuaH-
1eB u3 6onee 200 cTpaH MHUPaA, CBOIO TEPPUTOPUIO
Ha CIIyTHHKe «Acrappus-l», Koucturynuro, ¢iar,
TUMH, Tepb, CBOM KaJleHAaph. M36paH mapaaMeHT
Acrapayu U ero IpefcelaTresb, IIpefcenaTeslb
cyZda, mpeMbep-MHUHUCTP. Celuyac IIpouuia MHAy-
rypauus u3bpaHHOro IJIaBel HAllMK, TakKUM ob6pa-
30M, B IIePBOM ITPUOIMKEHUU CHOPMUPOBAHEL BCe
BETBU BJIACTH, YTO I103BOJISIET MHE C YBEPEeHHOCThIO
YTBEPKAATD, UTO POKAEHME ITIePBOM KOCMUYECKOL
Hauuu o6beJMHEHHOIO uejoBeuecTBa - AcTrap-
U - COCTOSIIOCH.

W 4TO 6BI HU CJIIY4HJIOCh B ]Z[aJII)HEI‘/'II.T.IeM, BelIr4dune
3TOro IIepBOr'0 MOMEHTA HHUKOI'L4 He 3a6y,1::eTc;{.

B 6mmkaifinye MeCSUBl HaM IIPEICTOUT [0-
YTBEPXKAEeHUE KabHMHEeTa MUHUCTPOB, IIpefceaaTe-
JIel KOMUTETOB IIapjaMeHTa, COCTaBa cyaa. ByayT
chopMmupoBaHk [eHepalbHAS IIPOKypaTypa, CUeT-
Has TIajaTa ¥ BBRICHINI KOCMHUYECKUI COBET, HOY-
KOMIUIEKTOBaHA AIMHHUCTpaLUs [JIaBbHl HallUK
U YIIpaB/IeHMe JelaMU.

FocydapcmBo Aceapousi HayesieHO Ha

nododepicaHue U pa3Bumue KOCMU4ecKux

mexHosio2uli u ghopMupoBaHue HOBOU
npasoBoU peaJsibHocmu.

BasKHBIMM BeXaMHM CTAHYT TakKe co3maHie Ha-
LMOHAJBHOTO 6aHKa U COOCTBEHHOM BaJIIOTHI.
W Bce 3TO - [0 KOHIIA TeKyllero roga. IloncTuHe
KOCMMYECKUe TEMIIBI.

Acrapaus BUOUT CBOe OajbHeHIee IIpegHAa3Ha-
YyeHHe Ha TOPM30HTEe IUIAHMPOBAaHUA OO0 25 JIeT
B Pa3BUTUHU UIEAYIOIINX TPEX aCIIEKTOB CBOEH Jes-
TEJILHOCTH

* MHKeHEePHO-TEXHUYECKUH U UHOPACTPYKTYPHBIH;
* TOCYAPCTBOO6PA3YIOLIUEI ¥ SKOHOMUYECKUH

* GMI0COPCKO-HUEe0IOTUYECKUH U KOCMOIIONH -
TUYeCKUH.

B OBJIACTU HAYKU N TEXHUKWN

Co3maHue HEe3aBHCHMOM OT TEPPUTOPUU 3eMIIU
UHOPACTPYKTYPHl ACrapaui. PydHBIE YCTPOKCTBA
acrapauaHIIeB, COBMeNapIue GYHKIIUU [aCIIop-
Ta, KPEOUTHOM KapThl U IIPUBBIYHOrO CMapTHOHa.
CeTh HU3KOOPOUTAIBHBIX CIIYTHUKOB IMTO6IBHOTO
VHTepHeTa. BRICOKOOPOUTAIBHEIE CITYTHUKU-SIAPA,
obecIieurBaloIIye IIOTHBHE QYHKUMOHAT LHdpo-
BOTO TOCYHAPCTBA IJISI CBOMX TPaskAaH U 6H3HECOB,
CBOBOIHBIN OOCTYII K KOCMHYECKUM TEXHOJIOTHSIM
3eMJITHAM He3aBUCHMO OT CTPaH UX 36 MHOT'O IPasK-
OAHCTBA U YPOBHS TEXHUYECKOTO X SKOHOMUHYECKO-
IO Pa3BUTHS.

Kocmuyeckue KoBYeru, obecrieynBalouye II0-
CTOSSHHOE IIPpO’KHMBAHHE YeJI0OBEKA B KOCMOCe
B YCIOBHAX PICKYCCTBEHHOﬁ TPAaBHUTAIIMKU KU 3a-
IIXUTBI OT KOCMHYECKOIO HM3JIydeHHA C peair3a-
LIMer BO3MOXXHOCTU geTopokgeHusa. KocMuue-
CKUI QJJIOT AcCrapouu Ojis 3alUTHL YeJloBedYecTBa



25 uroHs 2018 200a B BeHe, B Xoghbypee — nemHem
dBopue aBcmpuliCKUx uMnepamopoB — COCMosi1acb
uHayaypauyusi Meopsi Awypbelinu B KayecmBse 2/1aBbl
Hayuu nepBo20 KOCMUYECKO20 2ocydapcmBa Aceapousi.
Bo Bpems yepemoHuu N2opb Awypbelisiu obpamuscs

K epamcdaHam Aceapouu, YieHaM napsaMeHma,

K npucymcmsByrOWuM B 3aJie nocsiaM u npedcmaBumesisim
dpyaux eocydapcmas, 20CMsIM U MCypHaaucmam.

OH paccka3as 06 0CHOBHbIX Bexax CmaHOBJIeHUS
2ocydapcmBa, He UMEeIoUW,e20 aHaJl020B B MUPE.

U IIJIAaHeTHl 3eMJId OT yrpo3 13 KocMoca. CIIyTHU-
KU JIyHBl M CTallMOHAapHBIE JIYHHBIE IIOCeIeHUS
Ha opbuTte JIyHHI U Ha JIyHe.

B OBJIACTU TOCYAAPCTBEHHOIO
CTPOUTENIbCTBA

IIpu3HaHue ACrapguy Ha OCHOBAHUMU IBYCTOPOH-
HUX [OTOBOPOB KaK HE3aBHCHMOI'O KOCMMYECKOro
roCyLapCTBa MaKCHUMAJIbHO BO3MOMKHBIM KOJIHYe-
CTBOM 3eMHBIX I'OCyLAapCTB. IIpHMHATHE ACrapaguu
B COCTaB MEKIYHAPOAHBIX 00IeCTBEHHBIX OPraHU-
3aI[MH 3eMJIH U, B UTOTe, B COCTaB OpraHu3aluu
O6benuHeHHBIX Hanuyii. OTKpBITHE KOHTHHEH-
TaJIbHBIX IIPELCTABUTENIBCTB - IIOCOJIBCTB AcCrap-
OUH. [JOCTUKeHMe KOJIMYeCcTBa IPsKAaH ACTapauu
IIBA IIPOLIeHTA Haubojee KPEATUBHBIX >KUTEJIEH
3eMJIH, TO eCTh OK0JIO 150 MUJ/JIMOHOB acrapAuaH-
LIeB, UTO 06eCIIeYUT BXOXKAEeHHEe ACTapauH B [I0-
SKUHY CaMBIX GOJIBIITUX I10 HAaCEeJIeHUIO CTPAaH 3eM-
HOTO IIapa U B AIOKUHY KPYITHEHIINX 3KOHOMHK
Mmupa. Ho IIpU 3TOM 3KOHOMHKA Acrapauu 6ynet
HalleleHa KOHLIeHTPUPOBAHHO M MCKIIOYUTEIBHO
Ha 61aro ee rpaskAaH, 3alHUTy HALILOHAIBHOTO CY-
BEPEHUTETA U PEUIHU3ALUI0 HAYUHO-TeXHHUYECKOHN
KOCMHUYECKOM IIPOrPAMMEI.

B OBJIACTU NAEOJIOTN
n onnocoonun
K cokajeHHIo, BCSI UCTOPUS 3eMHOM LIMBUIU-

3allMM IIOKA3bIBAET, YTO YEJIOBEYECTBO, [BHUTa-
SICh 10 3aMKHYTOMY KDPYI'Y, HE MOKET BBIPBAThCS

3a Ipeenbl 6eCKOHEUHBIX KPDOBABBIX BOMH, pa3e-
Jla TeDPUTOPHI U PecypcoB. Bce 3TO HasblBaeTCs
MHPHBIM CJIOBOM «T€0TIOTUTHKA».

OJHaKO B PeaJIPHOM OCHOBE T'eOIIOIUTHUKU JIESKUT
IIPaBO CUJIBHOIO, OCHOBAaHHOe Ha PAa3BUTHUU OpPY-
>KUS U OBNIaleHUs pecypcaMu. TaKasi IIepCcIIeKTU-
Ba OXKMJaeT, BO3MOXKHO, KU KocMoc. OLHAKO IIpo-
IrpeccrBHas 4YacTh YeloBedecTBa, 06beJUHUBIIHCh
B ACTapuM, MOXeT IIPeJIOKHUTh BCel 3e MHOM 11U~
BUJIM3aLIMU BBIXOJ, Ha HHYIO CIIMPAIb Pa3BUTHS,
3aMEeHUB TeOIIOIMTHUKY Ha KOCMOIIOJIHUTHKY. Belb
KoCcMoOC becKOHedeH, K ero OCBOeHHe [JaeT IIaHC
beccMepTHS TOMO callMeHca Kak Buia. He mytem
6ecKOHEeYHOM TOHKM BOODY)XeHHM, a IIyTeM bec-
KOHEYHOro IPOHUKHOBEHHS YejloBedyecTBa BO Bce-
JIEHHYIO, IIe MeCTa XBAaTUT BCEM.

B 3akirouyeHHe XO04Uy IIOJUYEpPKHYTh, YTO Acrap-
Ius - 3T0, 6e3yCII0BHO, aBaHTapAUCTCKAsI, TeXHO-
KpaTuyecKas U GyTypuUCTHYecKasl cTpaHa. Ho MEbl
Ha3bIBaeM ee KOCMHYeCKUM KOpOoJIeBCTBOM. IloTo-
My YTO ACTapAus - 3TO, B IIePBYIO ouepeb, OTpake-
HUe IIPeKPacHOM U ApeBHEeN MeUTHl YejloBeuecTBa
0 60>keCcTBeHHOI MUPHOM CTpaHe Ha Hebecax, KyZa
4eJ0BeK Bcerja CTpeMIUICS Aymioi. I'ie HeT 6on1u
Y HEHAaBHUCTH, a eCTh TOJbKO PaZOCTh U JIOO0BB.
U pa3Be 3Ta pOMaHTHUKA CBOOOSHOTIO YeIoBeYeCcKo-
ro AyXa He BaskKHee BCEro ITparMaTH3Ma Hallero
3eMHOr0 Mupa? Pa3Be 3T0 He ITpeKPaCHO?

MBI He gy4dinre. MuI - 6yayinue.
O6HHMAIO BCeX BaC ¥ KOKJIOr0 13 Bac.
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HIGH-SPEED SPACE VEHICLES
FOR PLANETARY PROTECTION =~

Alexander O. MAYBORODA,
CEO, LLC "AVANTA-Consulting”
Research Company,
Rostov-on-Don, Russia,
mayboro@gmail.com

Cosmona'utics's prlmar|ly“a|med at the protection against

cosmonautics fails to mee S0 8 redirerhents. The current
scientific and technical tre o of space vehicles

(SV) with chemical and.po erf\r rocket engines show that in
the near future cosmonautics

: IS not going to provide éffective protec-
tion against space threatsjid#at’s why the search and development of

breakthrough projects wig@Mmore advanced engines become relevant. * 4
Pioneers-theorists in cog@bnautics have laid the groundwork for this

direction. Many of t_];re' proposals for advanced development can be
implemented succegsfilligat the present technology level.

The article states thdt"I8& Merkulov who is cosmonautics pioneer and

jet engines designef@8icreated the “space ramjet” project which

is ready to be implgmé! sated. The further development of Merkulov’s

project leads to the @ jation of a space ramjet which can boost SV to

the speed of tens angehundreds km/sec using external resources of T
space (the potentja ' Jy of planets’ natural satellites). The article '
shows that the exp of Jupiter’s satellite system as a resource

base will prowde_.b Lg:to 200 km/sec for a SV:"This allows a SV to

cover a distanceedg Bllipiter’s orbit radius for 45 days providing

effective speegi)f i@ S8ito dangerous gsteroids and comets as well

as delivering liheml geetiection impulse at a distance which is enough =

for maximum effec finimum cost.
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~ BbICOKOCKOPOCTHBIE
* ANNAPATbI NNAHETAPHOI
AWM

AnekcaHpap OneroBu4 MAPIBOPOLLA,

Jupermop Hay4Ho-uccAedosameAnbckol KOMNAaHUU

000 «ABAHTA-KoHcanmuHe», Pocmos-Ha-ZloHy, Poccus,
mayboro@gmail.com

BaxHelnwleln 3agayein KOCMOHaBTUKM CYMTAETCS 3aLLmMTa OT aCTEPOUAHO-
KOMETHbIX aTak. O4HaKo YpOBEHb pa3BUTUS KOCMOHABTMKM HE COOTBETCTBYET OXKMAAHUAM
TEOPETUNKOB. HabntoaaeMble Hay4YHO-TEXHUUYECKME TPEHAbI PA3BUTUS KOCMUYECKOTO
TpaHCNopTa C pakeTHbIMU XMMUYECKUMU ABUTATENSIMU U BO3MOMXKHbIMU A4EPHBbIMU He
CBUAETENbCTBYIOT O CKOPOM MpeBpaLLeHN KOCMOHABTUKY B 3QDEKTUBHOIO 3aLUNTHUKA
OT KOCMUYECKNX Yrpo3. B CBA3M C 3TUM CTAaHOBATCSA aKkTyasibHbIMU MOUCK U pasBuTue
NPOpPbIBHLIX MPOEKTOB C 60/1ee COBEPLUEHHbIMU ABUraTeNsIMU. B 3TOM HanpaBieHUn
NUOHEPbI-TEOPETUKN KOCMOHABTUKMN OCTaBUAM 6onbLUIol 3aaen. Npu HbIHELHEM YPOBHe
pasBUTUS TEXHUKM MHOFUE U3 UX NEPCMEKTUBHBIX NPEAJIONEHWNA MOTYT BbiTb YCMNELIHO
peanv3oBaHbl. B cTaTbe NMOKasbIBAETCS, YTO K TAKMM BaKHbIM pa3paboTkaM, A03PEBLUUM
[0 BOMOLLEHUNS, OTHOCUTCS MPOEKT KOCMMYECKOro BO3A4YLWHO-PEAKTMBHOIO ABUraTens
NnMoHepa KOCMOHABTUKM M KOHCTPYKTOPA peaKkTMBHbIX ABuratenen N.A. MepkynoBa.
[anbHellee pa3BuTUE NpoeKkTa MepKynoBa BeAeT K CO34aHUI0 PEaKTUBHOIO ABUraTens
NPSIMOTOYHOr0 TMMNa, KOTOPbIW, MCNOJIb3Yst BHELLIHUE PeCYpChbl KocMoca (NoTeHLManbHY0
3HEPruio BELLECTBA ECTECTBEHHbIX CMYTHUKOB MJIaHET), CNOCOBEH pasroHATb KOCMUYECKUE
annapatbl (KA) 40 CKOPOCTY B AECSATKM U COTHU KNJIOMETPOB B CEKYHAY. MOKa3biBaeTcs,
YTO MCMOJIb30BAHWE B KAYECTBE PECYPCHOW 6asbl CMCTEMbI CNYTHUKOB HOnuTepa
obecneunt pasroH KA 1o ckopocTtu 6onee 200 KM/c. Mpu Takoli ckopocTu KA nepeceKkaioT
paccTosiHue, paBHOe paaunycy opbutel KOnutepa, 3a 45 cyToK, Uto obecneunBaet
3O HEKTUBHYIO CKOPOCTb PeaKLMM Ha OnacHble acTeEPOMAbLI U KOMETHI U Nepeaady um
OTKJ/IOHSIIOLLLEr0 MMMYJ/IbCa Ha TaKOM pPacCTOsHWM, rae 06ecneynBaeTcs MakCUMabHbIiA
3G dEKT NpM MUHUMaANbHbIX 3aTpaTax.
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BBEAEHNE

3amuTa 3eM/IHM OT KOCMHYEeCKHX
yIpo3 IIPMU3HAETCS OJHUM U3 BaK-
HeWMIIUX HaIIpaBIeHUN PpPa3BUTHUS
KOCMOHABTHUKU .. CTOJIKHOBEHUE acTe-
POMIOB C 3eMiieli - COObITHE PeliKoe,
HO Hen3beskHOe. BMecTe ¢ TeM HeKo-
TOpbIE U3 TaKUX CTOJIKHOBEHUI CIIO0-
COOHBI IIPUYMHUTHL Ppa3pyIIeHMs,
KOTOpBIE ITOJIOKAT KOHeL] CYIeCTBO-
BaHUIO LIMBLUIM3AIMU. PeIKOCTh
TAKOTO COOBITUSI — He ITOBOJ, IJISI er0o
UTHODUPOBAHUS. He Bce OIlacHbIe
06BbeKThl COJNIHEUHOM CHCTEMBI OT-
KPBITBL U yYTeHBI. [IpHU 3TOM HeKO-
TOpble OITaCHble OOBEKTHl B CHULY
HEeYCTPaHUMBIX IT0Ka IIPUYNH He MO-
I'YT OBITH OTKPBITHI 3apaHee, YTOOBI
OCTAJICSI 3aI1aC BpeMeHU Ha JIeHCTBUS
10 3aIuTe OT HuxX. CYUTAETCs, UTO
acTepouzipl IHUAMETPOM HECKOJIbKO
COTEH MeTPOB MOKHO OTKJIOHUTH
SIIEPHBIMU B3PBIBAMMU, €CJIH OHU 6Y-
IyT o6HapY>KeHHI 32 ABa rofa [0 Ia-
OeHUs1 Ha 3eM/lo, a acTepou[bl
GOJIBIIMX PAa3MEPOB MOXKHO OTKJIO-
HUTD OT OIIACHOM TPAeKTOPUU, eCIU
OHU 6yIyT 0OHapY>KeHH! 3a IISTh JIeT
no tmaneHus. O6Hapy>keHMe acTe-
POM/[IOB I103JHEe STUX CPOKOB, TAKUM
obpasoM, uckiIodaeT 3bdeKTHBHOE
pearupoBaHue - COBpeMeHHasl paKeT-
HO-KOCMMUecKass TeXHHKA He [aeT
TaKOM BO3MOXKHOCTU. B apceHane
COBPEMEHHOM KOCMOHABTUKU HET
PakeT C SAepPHBIMU [IBUTATEISIMHU,

MCTO/b30BAHE [1/14 CO3[LAHIA
TATV 3AMACA KMHE TWYECK O
JHEPT WA CAMONETA W PABOYET O
TEJIAHABOPTY OCBOBOXLIAET
BO3YLLHO-KOCMUYECKIA CAMOSTET
OT OTPAHWYEHIAN, HAK A IbIBAEMbIX
HA ATTAPATDI C [1BUTATENAMIA HA
XVMYECKOM TOMJMBE. CKOPOCTH
BKC TEOPETVYECKIA MOXET
HAPALLBATBCA HEOT PAHUYERHO,

a IBUTATEIM Ha XUMMYECKOM TOII-
JIMBE He CIIOCO6HBI JATh HYsKHBIE CKO-
POCTH IS 6BICTPOrO pearrMpOBaHUS
Ha KOCMHYeCKHe yrposbl. [103Tomy
B HaCTOsIIlee BpeMs 3eMJIs JO/DKHA
PaCCMaTpPHUBATHCS KaK ySI3BUMas MHU-
IIIeHb [IJIT ACTEPOUIOB.

He MeHbIIIas yrpo3a UCXOOUT OT KO-
MET, CKOPOCTb CTOJIKHOBEHHS C KO-
TOPBIMHU, BEpOSTHee Bcero, OyAeT
B HECKOJIBKO pa3 b0JIbIIe, YeM Y OKO-
JI0O36MHOTO aCTepOMJa,- BpeMeHU
Ha [peayIpeXAeHHe KOMETHOM
aTaky BpSL U OCTAHETCS OOJIblle
HECKOJIBKHX MEeCSLIEB.

Ha6mo,uae1v1me Hay4YHO-Te€XHH-
4YeCKHre TpeHJbl DA3BUTHUA KOCMHU-
YeCKOI'0 TpPAHCIIOPTa C PAKETHBI-
MH XHMMHYECKHMMHU OBUTATEISAMHA
1 BOSMOXKHBIMU AO0EDHBIMHY He CBH -
AeTeJIbCTBYIOT O CKOPOMIIOJIYYEHHU U
KOCMOHABTHUKOM BBICOKOCKODOCT-
HBIX aIllIapaTOB MOJId OTPa’KEHHUS
KOCMHYEeCKHX aTaK. B CBSI3U C 3TUM
CTAHOBATCA AaKTYAJIBPHBIMHU IIOHCK
U PA3BUTHE IIPDOPBEIBHBIX IIPDOEKTOB
TPAHCIIOPTA C 6oiee COBepIIEHHBI-
MU OBUTATEISAMHU.

Ha 3ape pa3sBUTHSA KOCMOHABTUKHU
ee TEeOPeTHUKU OCTAaBMIN O6oJblIoe
HaCIe[CTBO B BUE PA3INYHBIX IIPO-
eKTOB KOCMHYEeCKOr0 TPaHCIIOPTa,
6onee 30PeKTHBHBIX, YeM paKeT-
HBIHM. [Ipy HBIHENIHEM yYPOBHE pas-
BUTUSI TEeXHUKU MHOTHE M3 3THUX
[IepPCIIeKTUBHBIX [IPeJIOSKEHUMN MO-
I'YyT OBITH YCIIEIIHO peaar30BaHHL.
K TakyM BaKHBIM pa3paboTkam,
[O3DEeBIIMM [0 BOIUIOILIEHMS, OT-
HOCHUTCSI IIPOEKT KOCMHYEeCKOTO BO3-
[IYIIHO-PeaKTHBHOIO ABUTATENS [JIs
BO3AYILIHO-KOCMHYECKOr0 CaMojeTa
IIMOHepa KOCMOHABTHUKH K KOH-
CTPYKTODa PeaKTUBHBIX JBUTATENIEH
H.A. MepKyJoBa.

BO3[1YLLIHO-KOCMUYECKIN
CAMONET HOBOT 0 TUNA AANA
MEXNNAHETHbIX NONETOB

B rpymme 3HTY3HacTOB, COPATHHU-
KkoB C.II. KoponéBa, KOTOPhIe ObUIH
3a4YMHATeNIsIMU PaKeTHOM TexXHU-
KU, BblOensgeTca Iropb AlekceeBHY
MepKyJI0B - KOHCTPYKTOP U aBTOD

60 Hay4YHBIX PabOT 10 paKeTOAUHA-
MUKe, UCTOPUU PAKeTHOM TeXHUKU
U TeOpPUHM DeaKTHBHBIX JBUTATe-
JIer Pa3IMYHOTO TUIIA — OT BO3AYII-
HO-DEaKTHUBHEBIX 10 UOHHBIX KOCMU-
yeckuXx [1]. PakeTa, Kak HM3BECTHO,
HUMeeT OYeHb HU3KUM KIII - monu
IIPOLIEHTA IIPU BBIIIOJIHEHUU MEXK-
[IJTaHeTHBIX IIepeneToB. BO3MOXK-
HocTH yBenuuyeHUs KII[ paKeThl
HMeloT IIpefen. H.A. MepKyios,
Kak U K.D. L[MOJIKOBCKUM, B IIepe-
IIMCKe C KOTOPBIM OH COCTOSI, XOPO-
1110 ITOHMMaJI HeJOCTATKH PaKeTHO-
0 TPAHCIIOPTa U AOCTAaTOYHO PAaHO
3aHSUICSI AaHAIM30M U Pa3paboTKoit
JIeTaTeNnbHBIX aIlllapaToB, MCIIONb-
3YIOI[MX BHEIIHNE DeCypChI.

C Hayana 1950-x romos U.A. Mep-
KYJIOB HILIeT HOBBIE II€PCIIEKTUBHBIE
CXeMBl DPEaKTUBHBIX JBUTATENIEH,
OCHOBOM KOCMHYECKOI0 TPAHCIIOPTa
6ynyIero oH BUEN IIPSIMOTOYHBIN
BO3AYIIHO-PEAKTUBHBIN JBUTATENb.
B KadecTBe QIbTEPHATHBBEl paKe-
Te MepKyJIOB pPa3paboTays BO3ZyLI-
HO-KOCMUYecKUil camoiner (BKC)
IS  MEXKIUIAHEeTHBIX IIepejIeTOB
C TUIIeP3BYKOBBIM BO3[YIIHO-PEaK-
THUBHBIM aBurateneMm (BP/]) HOBOTO
tuna [2]. BKC KOHCTPYKLIHUH MepKy-
JI0Ba 6BUI ITpeAHA3HAYEH JJIS1 JOCTU-
SKeHUS CKOPOCTeH 10 60 M (M - 4uc-
710 Maxa), TO eCTbh 0 CKOPOCTH OKOJIO
18 xkM/c. BricoTa paboTHl ABUTATENS
BKC -70-80 kM.

[IpUHLMIINAIBHON 0CO6@HHOCTHIO
KOCMUYECKOI0 BO3AYIIHO-PeaKTHUB-
HOLO [BUIATeNs SBJISETCS MCIIONb-
30BaHMe IS CO3LAHMS TACM 3ariaca
KUHETH4YeCcKOM SHEepPruMy CaMoJieTa
U paboyero Tesa Ha 60pTy BKC, rIpes-
BapUTEJIbHO PAa30THAHHOIO TeM MU
WHBIM CII0CO60M. 3Ha4yeHHe XUMU-
YeCcKOM 3HEepruM, 3allaceHHOM B pa-
6oueM TeJte ISl CO3OAHUS TSTH, CTpe-
MHTCS K HYJIIO II0 Mepe yBeINYeHU
ckopoctu BKC. 310 ocBob6oskaaeT BKC
OT OTpaHUYEHU!, HaKIaJbIBA€MBIX
Ha alIapaTsl C ABUTATEISIMU Ha XU-
MUYECKOM TOILIKBe - CKOpocTh BKC
TEOPETUYECKH MOXKeT HapalllBaThCs
HeorpaHu4eHHO. Oco6eHHOCTh BP[
MepKynoBa - BO3MOKHOCTB TOPMO-
SKEHUSI BXOIAILETO THIIeP3BYKOBOIO
II0TOKA [0 CKOPOCTH HIKe 3BYKOBOH,
C IPSIMBIM CKAa4YKOM VIUIOTHEHMS,
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YTO HEOOBIYHO [IJISI TUIIEP3BYKOBOIO
JIBUTATEIS.

PaccMoTpuM  HOPHHIIMIIHAIBPHYIO
cxemy BPJI Mepkyiosa. Mpeannsu-
POBAHHBIM JBUTATENb, PAOOTAIOLIMI
6e3 11oTeph, ITPe[ICTABIISIET COBOM CH-
CTeMy, KOTOpasi Ha KKAYIO0 efyHU-
1y MacChI BO3/yXa, BXOJSIIEN B IUD-
dy30p, BeIOpachlBaeT U3 COILIA [Be
(B OITHMAaJIBHOM BapHAHTE) eIHHU-
LIl MAaCChl Ta30B. JIOIIOJIHUTENbHAS
eqUHULIA MacChl HepeTcsi U3 60pTO-
BBIX 3aIlacoB. KuHeTHUecKas 3Hep-
TSl DeaKTUBHOM CTPYM DaBHAa KU-
HEeTHUYeCcKOM 3HepPruM BXOJSIIEro
II0TOKA BO3[yXa (IIPKU 3TOM CKOPOCTb
PeaKkTHBHOM CTPYU MeHBIlle CKOpO-
CTH BO37yXa). DHEPTUS ISl Pa3rOHa
PEaKTHUBHOM CTPYU 6epeTcs U3 Tell-
JIOBOM SHEPrUuH 3aTOPMOKEHHOIO

BXOJSINEr0 BO3AYIIHOTO ITOTOKA.
B 3TOM CJIy4ae TOPMO3HOM HMITYJIBC
BXOMSINEro BO3AYIIHOTO IIOTOKA

MeHbIIle Pa3TOHHOIO HMITyJIbCa pe-
AKTUBHOM CTPYM, U 3HAUeHHe TITU
6y[leT [107I0>KHUTEeNIbHBIM.

COOTHOIIIEHHEe CKOPOCTH II0TOKa
BO3[[yXa U PEaKTUBHON CTPYU IIpU
BBIIIIE YKa3aHHBIX YCIIOBUSIX:

w= %= 0,707v, @)

Ile W - CKODOCTh PpeaKTHBHOM
CTPYH, V — CKOPOCTb BO3ZAYIIIHOIO II0-
TOKa 0 TOPMOXKeHUs B arddysope.
COOTBeTCTBEHHO, 6aJIaHC UMITY/IBCOB
CJIeIy IO ;

AP=wM -vm =0.707 v2m -vim =
0.414 vm, (2)
rme AP - De3ynbTHDYIONIUN HM-
IIy7bC, M - Macca PeaKTUBHOM CTPYH,
m - Macca BO3AYIIHOM CTPyU. TakKUM
06pa3oM, B HUOEUIHHOM [BUraTelle
MepKyZIoBa Da3rOHHBIN  HMMIIYIIEC
Ha 41,4 % IpeBbIIIaeT BeIMYHUHY TOP-
MO3HOI'O0 MMIIYJIbCA BXOASILErO BO3-
JYIIHOTO II0TOKA.

YpaBHeHHe (2) KJIIIOCTPUpPYeT-
€Sl CIeLyIOLIMM IIDHMepOM PaboTHL
HUIeIN3UPOBAHHOIO JIBHUTATeNs:
B BP/l IIOCTyIlaeT IIOPIIMS BO3AyXa
MaCCOH 1 KT CO CKOPOCTBIO 10 KM/C,
a u3 BPJl COOTBETCTBEHHO MCTeKaeT
DPeaKTHBHAsI CTPYSI MaCCOH 2 KT CO CKO-
pocteio 7,07 xm/c. Torma TOpMO3-
HOM MMIIYJIBC paBeH 10000 Kr-m/c,
a pa3roHHBIM HMIIYIBC DaBeH
14140 xr-m/c. PasHHIIA HMIIYJIBCOB

IIOJIOKUTEeNbHA — paBHa 4140 Kr-m/c,
TO ecTb BP/] co3maeT TArYy IIpU HC-
II07Ib30BAaHMHU 3allaca KMHeTHYeCKOHN
SHEepPruu, CO3LAHHOIO IIpe[iBapU-
TeJIbHBIM pa3roHoM BKC 1o ckopocTu
10 xm/c. TIpu 3TOM KHHeTH4YecKas
SHePrUs BXOASIIeH ITOPLIMU BO3IyXa
PaBHA KMHETHUYeCKOM 3HEepPruu I1op-
LI Ta30B, UCTeKAIoIleH B BUJE pe-
AKTHUBHOM CTPYHU, TO €CTh CyIIeCTByeT
IIPUHLIMIIHAIBHASL BO3MOXKHOCTD UC-
I10JIb30BaTh TEILIO, BhIAEIsIeMOoe IIPU
TOPMOKEHHM BO3ZLyXa, [JIsI Harpesa
pabouero Tena U CO3LAHUS PeaKTUB-
HOM CTPYH.

B mepecueTe Ha eJIHUIY 60PTOBOIO
3araca paboyero Tesna yAelbHBIN UM-
IIyJIbC PACTeT IIPHU pa3roHe BKC: mpu
CKOPOCTHU 8 KM/C paBeH 3,31 KM/cC, IIpH
ckopoctu 11 kMm/c - 4,56 KM/c, IpU
CKOpOCTH 18 KM/C - 7,46 KM/C.

PeasbHBIM MMIIYJIBC H3-32 [IOTEPhb
6yzeT MeHblIle, OOHAKO, KaK IT0Ka3a-
HO MepKyJI0BbIM, [I0TePU COKpallla-
I0TCA IIpU pocTe ckopocTy BKC. ITpu
IIepPBOM KOCMUYECKOM CKOPOCTHU ISt
nuddy3opa € IIPSIMBIM CKAauYKOM
VIUIOTHEHUSI II0TepHU CHIDKAIOTCA
00 13% ¥ IIPOOOIIKAIOT CHIPKATBCI
10 Mepe poCTa CKOPOCTU.

PaboyuM TeIOM KOCMHUYECKOIo
BO3[yIITHO-PEaKTUBHOIO  JBUrATe-
711 MepKynoBa MOKeT ObITh Jroboe
UHEepPTHOe BeIeCcTBO, HaIlpumep
a30T WU BOAA. DTO OTKPHIBAET BO3-
MOXKHOCTH HCIIONIB30BAHUS JIYHHBIX
U aCTepOMJHBIX 3aIlacoB BOABL [JISI
3amnpaBkyd BKC IIpy MeKIUIaHEeT-
HBIX 3aITyCKax C OpOUTHI JIYHBI WIU
rpaHulbl cheprl OeNCTBUS 3eMIIU
C HCII0NIb30BaHKeM MaHeBpa O6epTa
pu obnere 3eMuu. I1o cyTH, Takoe
HCIIONB30BaHME KOCMHUYECKUX 3aIla-
COB BOABl O3HAUAET HCIIONIH30BAHUE
WX OAPOBOM IIOTEHIIMIBHOM 3Hep-
TUU B IPaBUTALIOHHOM IIOJNIe 3eM-
JIU [JIS1 TIONyYeHUs] KUHeTUUYeCKOMt
sHeprun BKC. JJoCTaTOYHO 3a/IUTh
B 6aku BKC Bozy Ha BBICOTe OPOUTHI
JIyHBI, U IIPU COBEPIIeHUHN MaHeBpa
0ObepTa KKOBIM 1 KT BOABI IIepefacT
OBUTrATeN0 OO 55 MJDK. 3aMeTuM,
YTO IIPU UCIIOJIB30BAHUU BOZBI BHe-
3eMHOI0 IIPOMCXOXKIEHUS B Kaue-
CTBe CBIpbSl [ IIONyYeHUS KHUC-
JIODOLHO-BOLOPOSHOIO  PAKEeTHOrO
TOILJIMBA BBICBOOOXKIaeMasi SHEeprus

6ymeT paBHA TOIBKO 13 MJK/KT IpU
3aTpaTax SHEPTUU Ha IIPOM3BOMICTBO
TOIUIMBA ITopsiaKa 30 M/IK/KT. BeIro-
Jla UCIT0Ib30BAHMS BOJHBIX PECYPCOB
KOCMOCa I10 cxeMe MepKyoBa ode-
BUHA.

B pesyibpTaTe HBIDKA B aTmocdepy
C OKOJIONIYHHOM OpOUTHL yCpeLHEeH-
HBIM ye/IbHBIN UMITYJIBC IIPH KOHEeY-
HoM Macce BKC mocie pa3roHa paB-
HOM 25% cocTaBniseT 14,3 KM/C, IpU
paBHOM 20% - 13,5 kM/c, Ipu 15% -
13 km/c, ipu 10 % - 12,7 km/c.

TakuM 06pa3oM, IIPOCMATPHUBAETCS
IIepCcrIeKTUBHASL CxeMa, B KOTODOI
BKC ¢ BP/] MepKyJIoBa B COCTaBe [I0-
6bIBAIOIIIEN JIYHHOM 6a3bl U JTYHHOM
OpOUTAJILHOM 3alIPaBOYHOM CTaH-
U GOPMUPYIOT OKOI03€MHBIN ITy-
CKOBOM KOMILJIEKC JijIsl 3aIlyCKa KOoc-
MMUeCKUX aIllapaToB CO CKOPOCTHIO
o 100 M (30 KM/C IIpH KOHEYHOM
macce BKC paBHOM 9% CTapTOBOH).
C y4eTOM YHUKAJIbHBIX CKOPOCTHBIX
XapaKTepUuCTUK, BKC KoMIIjIekca Mo-
SKeT HCIIONIB30BATHCSI U KaK CPefCTBO
UCCIeN0BaHUSL OOBEKTOB [dAbHEro
KOCMOCa, U KaK HOCHUTeNb 3apsfoB
J7I1 KODPEKTHPYIOIIEro BO3AeHCTBHUS
Ha OpO6UTaJIbHBIE ITapaMeTphl OIlac-
HBIX HeGeCHBIX TeJl,

BKC, oTmpaBiieHHble B JAJIbHUN
KOCMOC, II0 JIOpOTe K LieJaU CII0Cc06-
HBl BTODUYHO B3aUMOJEMNCTBOBATH
¢ atMmocdepaMU IUIAHET, JIesKaluxX
Ha UX IIYTU, U [10JIy4aTh B pe3yjbTa-
Te [OOIIOJIHWUTeJIbHOe IIpUpallleHUe
CKOPOCTHM. BO3MOKHEBI IIPOXOXKIE-
HHUS BepXHHUX CII0eB BeHeprl U Map-
ca, HO Haubojee IIepCIIeKTHBHO
UCIIONb30BaHHUE aTMocdep IIIa-
HeT-TUTaHTOB [JI [OIIOIHUTENIb-
HOT'O pas3roHa. DTO OIIpenelseTcs
3HAYUTEIbHBIM 5SHepPreTU4YecKuMm
60HYCOM - BBICBOOOKIEHHEM 60Jb-
LIOr0 KOJIMWYeCTBA KUHETHYeCKOM
SHepruu IIpu 1norpyskeHuu BKC
Ha [OHO TPaBUTALIMOHHOIO KOJIOZ-
Lla TaKUX IIaHeT. IIpu HeIpKe BKC
B BEPXHUM CJI0M aTMOCPEPEHI CO CTO-
DPOHBI TpaHUIIBl chephl [eNCTBUS
IOnuTepa U3 Kakaoro 1 Kr pabode-
ro tena B BP]] Beimenutcs 1770 MK
TeIla. B IIepecyeTe Ha TPOTHIIO-
BBIM 3KBUBAJIEHT 3TO PaBHO 423 KI
TpuHUTpoTonyona (THT). B xome
pasroHa 3kBHBaleHT B THT pacrerT.
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HAXO[1ACb B IATIBHEM KOCMOCE,
BKC CTI0COBEH BTOPYYHO
B3A/MOJIEVCTBOBATH C
ATMOCAOEPAMMTITAHET, JTEXALLIAX
HATY TV CIELOBAHUA, [L/1A
[10TYHEHIA IONONHATETBHOT O
PASI OHA.

IlnlaHeTel KaK IIPOMEKYTOYHBIE
YCKOPAIOIIHE CTAaHLMM Ha IIYTH
0T 3eMJIM Ha OKpauHbl COJTHEYHOM
CHUCTeMBI BIIOJIHE Y OBJIETBOPUTEIIb-
HBI IIpU HCCIeNOBATeIbCKUX IIOJIe-
TaXx. A [Jisl pellleHUs 33Ja4yu ObI-
CTPOrO pearupoBaHMS Ha BHE3AIIHO
BO3HHUKAIOIIIe KOCMHYeCKHe YIpo-
3bl HEOOXOOUMO CO3[IaBaTh ITYCKO-
Bble KOMIIJIEKCBI HEIIOCPeACTBEHHO
B OKpecTHOCTAX IOnuTepa, CaTypHa,
YpaHa ¥ HenTyHa.

BKC ¢ KocMu4YecKUMH BP/], Hanbo-
nee 3¢beKTUBHEL HAa OpPOUTAX BOKPYT
IOnuTepa Ha rpaHulie aTMOCcdepEl,
Ife BTOpass KOCMHYECKass CKOPOCThb
paBHa 59,5 kmM/c. HTepalLlliOHHBIE
BBIYMCJIIEHMS, YYUTHIBAIOLIYE POCT
yIOenpHOro MmMmiynbsca BPJl 1o Mepe
pasroHa BKC, IIOKa3BbIBAIOT, YTO
ecnu mIpu obnete IOmHTepa pacxof,
pabodero Tena cocTaBUT 80% IIepBO-
Ha4dyaJIbHOM MAacCChl, TO B pe3yyibTaTe
BKC pmocTurHeT cKopocT 116,4 km/cC
B II€pHULIEHTPe OPOUTEL, & IIPU BBIXO-
Ie u3 cheprl mencTBUs OmuTepa ero
CKOPOCTh cOCTaBUT 100 KMm/c. C mo-
IIDaBKOM Ha BO3MOSKHBIE 3HEpreTH-
yecKue II0TepU Ha YpoBHe 13% mig
JIOCTHKeHUS TOM >Ke CKOPOCTH Ha BhI-
xoze u3 cdepsl NeNCTBUS PaCXOf, pa-
604ero Tesa COCTABUT 88 % OT HaUTh-
HOM Maccel BKC.

IIpu BBIUMCIEHUM pPe3yIbTHPYIO-
mer ckopocTu BKC mIar urepaniyuu

33/1a€TCS ypaBHEHHEM:
_ 0.414vm
A= M-Nm * (3)

rge Au - IIpHUpallleHHe CKOPOCTHU
BKC, mony4yeHHOe B pe3yJ/IbTaTe BbI-
6poca MHHMMAJIbHOM IIOPLIUU pa-
6oyero Tema; v - CKOPOCTb Fa30BOTO

II0TOKa Ha Bxoze B puddysop; M -
cTaproBag macca BKC, m - MUHHHU-
MaJIbHAasl [opLUsl pabodero Teina;
N, - KOIHMYecTBO MOPLMH pabodero
Tejla, U3PACXOJOBAHHBIX K JAHHOMY
LIary pacyeToB. [IJIsg pacdyeTa C yde-
TOM SHepreTU4YecKUx I10Tepb B YMC-
JIUTeNb IIPAaBOM YacTU YpaBHEHUS
Iob6aBisieTcsl KBAAPATHBIML KOPEHb
13 BeIMYUHbL KI1/.

KocMHUYecKU KOpabiib, JIETSIHHI
K IIepeXBaThIBAEMOMY aCTePOULY
CO cKopocTer0 100 KM/C, - 3TO TO,
YTO HEOH6XOAMMO ISl 3QOEeKTUBHOM
CHCTEeMBI 3aIIHTBl 3eMJIM OT aTakK
ACTepOUAO0B U KOMET. I1yTh, paBHBIN
paccrossHuIO OT IOmnuTepa o ConH-
11a, TaKOM BBICOKOCKOPOCTHOM BKC
peogoseet 3a 90 JHeM.

BMecTe c TeM BCe BBIBOJBI CIIpa-
BeIJIMBEl OIS HAeaJlu3UPOBaH-
HOM Momenu BKC ¢ KOCMHYECKHM
BP/[l. Tdra pBUraTenas pacCMaTpPH-
BaeTCsd He3aBHUCHUMO OT BHEIIHero
COIIPOTHUBIIEHUS MOTOTOHJOMHI,
B YCIIOBHUSX OTCYTCTBHS IIOTEDPb IIPH
CMeIlleHHWHU ra3oB B JBUTraTelle, I10-
Tepb S3HEPruM Ha OXJIKIeHHe, I10-
Tepb BCJIEACTBHE [OUCCOLMALIMH.
He yuuThIBaeTcsi mpobnema abius-
UM 3alMTHl KOPIIyCa ABUIATeNIsS
U M3MeHeHUS reOMeTpUYeCKUX Xa-
PaKTepUCTUK BP/] Ipu AJINUTENIbHON
paboTe, a TAaKKe IIPeUMYIIIeCTBEHHO
JIYYHCTBIN ITIePeHOC TeIljIa IIPH COO0T-
BeTCTBYIOII[eM YDOBHe TeMIlepaTy-
pbl. TakUM 06pa3oM, KOHCTPYKIIHS
BKC g5t paboTsl Ha opbuTe BOKPYT
IOnuTepa U APYrUx IJIaHET-TUTaH-
TOB, & TaKKe TeXHOJIOTHS 3aIlyCcKa
IOJDKHEBL GBITH CYIIeCTBEHHO J0pa-
60TaHBI 1 YCOBEPIIEHCTBOBAHHL.

RETROSAT — PETPOr PALIHAA
CUCTEMA 3AMYCKA

Konuenuusg BKC ¢ KOCMHYECKHM
BP[l mony4duia JalbHeHIee pa3BU-
THe B H306peTeHUM, OIIHCAHHOM
B rateHTe Poccuu RU 2385275, eB-
pasurickoM marteHTe EAIIO 018524,
nmaTteHTe YKpauHbl 100625, U 3apy-
6e>KHBIX 3as1BKax WO 2010095977 A1,
US 13202304 u US 20140326832 A1
(priority date 2009-02-20).

B maTeHTax IIpeAJIOKeHBl CII0COH
rnogayu B BPJl TMIIep3BYKOBOILO IIO-
ToKa 6e3 morpy>keHust BKC B aTMmoc-
depy U cucteMa i peaM3alliN
criocoba. Ilpu IomomM KOpTeXa
OpOUTAIBHBIX  aIlllapaTOB-3aIIpPaB-
LIMKOB Ha IIyTH BKC co3paeTcs Tpek
U3 [IOpLIUM pabouero Tena. Tpek - Uc-
KYCCTBEHHBIN aHaJIOr aTMocdepsl.
IIpy >TOM arraparhl-3alIPaBIIHUKU
IBIDKYTCS I10 PETPOTPaHOM OpouTe,
TO ecTb HaBcTpeuy BKC, u TakuM 06-
pasom rofaroT B BP/] ITIOTOK BellecTBa
C OTHOCHUTEJIBHOM CKOPOCTHIO PABHOM
yABOEHHOM cKopocTu BKC. Pabouee
Ha3BaHMe CHCTeMBbl — Retrosat. «Koc-
MHYeCKass TPaHCIIOPTHAsl CHUCTeMa
(KTC) Ha OCHOBe BCTPEYHBIX IIOTOKOB
BechbMa IIepCIIeKTUBHA, TaK Kak obec-
ImeyuBaeT pa3roH KA 1o cropocT,
B HECKOJIBKO Da3 IIPeBBIUIAIOIIE
CKOPOCTBb BCTPEYHOTIO I10TOKA. K IIpu-
Mepy, IIPU HUIUYUU 6236l Ha OLHOM
U3 CIIYyTHUKOB IOIMTepa BO3MOMKEH
pasroH KA 110 200 km/c» [3, C. 34].

CymmupoBaHue ckopoctu BKC
U BCTPEYHOIO IIOTOKA JOJIKHO Y4M-
TBIBAaThCS B MTEPALIMOHHBIX BBIYMC-
JIEHUSX, KOTOpbIe IIPOBOJSTCS Ha OC-
HOBe GOPMYIIHI (3) - CKOPOCTB IIOTOKA
BBIUMTAETCS K3 De3yIbTHPYIOIIeH
cropocTu BKC.

B 3TOM Ciydae mpu QUHAIBHOM
Macce paBHOM 14,5% crapTtoBoii BKC
Pa3BHBAET CKOPOCTH B 208,7 KM/C, UTO
Ha rpaHulle cdepsl AercTBUS HOnu-
Tepa jaeT 200 kM/c. IIyTb, paBHBIN
paccrosiHuIo oT FOmmTepa no ConHIa,
BKC, 3alylleHHBIM PeTPOrpafHBIM
CII0c060M, IIpeooyIeeT 3a 45 THeH.

Cr10c06 BHEaTMOCHEPHOTO ITUTAHUS
BP[] ycTpaHsieT psif IpobieM paboThl
BKC Ha rMIIep3BYKOBBIX CKOPOCTSIX.
310 60pEbA C TEIIOBBIMU Ileperpys-
KaMU [IBUTaTeNs, B YaCTHOCTH C IIe-
perpeBOM BCeX II€PeJHUX KPOMOK
BO3yX03a60pHUKA. [ IIOJIeTOB
Ha TUIIEP3BYKOBHIX CKOPOCTSIX Tpe-
6yr0TCsL 0cobble KOHCTPYKLIMM U Ma-
TepUaIbl He TOJIBKO [JIS1 ABUTATENS,
HO U JyISl JIETAaTeJIbHOIO aIllaparta.
B peTporpafHOM CHCTeMe 3aIlycKa
nporiecc pasroHa BKC HayMHaeTcsq
C momayu B BPJ/l IIOTOKa BellecTBa
C OTHOCUTEIBHOM CKOPOCTHIO 119 KM/C
(59,5 kM/c + 59,5 KM/C), a B KOHIIE pas-
TOHA OTHOCUTEBbHASI CKOPOCTh II0TO-
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1 — cmosiKkHoBeHuUEe nopyuu paboye2o mesa ¢ yoapHUKOM;
2 — KocMuyecKuli KopabJib ¢ UMNYbCHbIM NPSMOMOYHbIM PEAKMUBHbLIM OBU2ameneM;

3 — yOapHUK, BbiIBeOeHHbIl Ha UHUI CMOJIKHOBEHUS ¢ nopuuel paboye2o mesa;
4 - wmaHea MaHUnyasmopa, nepemMeuwjatrouieco yoapHuUK ¢ mpaexkmopuu Kopmema

annapamoB-3anpaBUjUKOB Ha MPaeKmMopur KOCMUYECKO20 Kopa6mg,
5 — annapam-3anpaBujuK Ha BCmpe4yHou (pempoepaEH

Ka JocTuraer 268, 2 km/c (208,7 RKm/c
+ 59,5 xkM/c). ECIH IIOTOK 06pa30BaH
BOZIOPOZOM, TO COIVIACHO OCHOBHOMY
YPaBHEHHIO MOJIEKY/ISIPHO-KUHETH-
yeckor Teopuu (MKT) TeMmepaTypa
3aTOPMOKEHHOIO0 II0TOKA (CcocTosiIIe-
ro U3 aTOMapHOIr'0 BOJIOPOJA) B Hada-
Jie pa3roHa BKC coctaBUT 572 ThIC. K,
a B KOHIIe -2 MJIH 900 TrIC. K. ITomaya
pabouero BelllecTBa He U3 aTMocde-
Db, 2 13 OpOUTAIBHBIX AIIIIAPATOB-3a-
IIPABIIMKOB pellaeT YKa3aHHbIe IIPo-
671eMBbl. 30Ha BBICOKOI TeMITepaTyphl
JIOKUIM3YeTCsI B KaMepe [BUIaTeslsd,
HMelollero abisAlHOHHYI0 3alIUTY
U OXJIa3KIeHHe pabodyrM TeloM, a Bce
OCTJIBHBIE YaCTH KOHCTPYKUMU BKC
M36aBJISIIOTCS. OT HEeMCTBUSL BBICOKO-
TEeMIIePAaTypPHOIO  THIIEP3BYKOBOIO
II0TOKA.

3amMeHa atMocdeprl HCKYCCTBEH-
HOM Cpemoy, CO34aBaeMOM aIllla-
paTaMU-3aIIPABIIMKAMU, I103BO-
JISeT PeryaupoBaTh IIapaMeTphI
TUIIEP3BYKOBOIO IIOTOKA. B YacTHO-
CTH, COIJIACHO OIHMCAHHIO CHCTEMBI

B ITaTeHTe, IIOTOK MOXKET I104aBaTh-
Cs AUCKPEeTHO, C I1ay3aMU. Bo Bpems
I1ay3 B IBUTaTejie MOI'YT COBEPIIATE-
€S pa3NHUyHBle O06CIYKHBAIOIILe
IIPOLIeAYPBI, UTO YIIPOIIaeT IIPOLIeCC
pabotsl BPI. IIpu MMITYJIBCHOM pe-
SKMe paboTsl BPJl MOSKHO KICITONb-
30BaTh paHee OTpabOTaHHEIe pelle-
HUS, HallIeHHBIe [JI UMITYJIBCHOTO
SIIePHOI0 PEaKTHUBHOIO [ABUIATEIIsS
B xofe paboT M0 aMepHKaHCKOMY
poexTty Orion [4, 5, 6].

BHOCHMBIe U3MeHeHUS 1J1s1 PA60ThHI
Ha opbute IOmuTepa CyIIeCTBEHHO
MeHSI0T 061uK BPI 1 BKC - KOCMU-
YecKUM KOpabib yTpadyuBaeT CXOZ-
CTBO C  BO3QYLIHO-KOCMHYECKHM
CaMOJIETOM M CTAaHOBUTCS I10H06eH
KOCMMYECKOMY Kopabniro  Orion:
KaMepa IIPSIMOTOYHOILO [IBUTATe-
JIsl PemyLIUPYeTCsl OO IIPOCTOM OTpa-
SKAIOIIEH IUIUTREI (MM IT0Mycdephl)
C aMOPTHU3aTOPaMHM, YIIPOILIAIOIIELT
repefadyy TOIKAIOUIMX KMIIYIbCOB,
06BO/IbI KOPA6JISI TEPSIIOT O6TeKAaeMbIe
aspoauHaMUYecKye GOpMBEI.

Cxema nepedayu ydapHUKOB ¢ pempoepadHol opbumsl U3 Kopmexca annapamoB-3anpaBLiUKoB B
KocMuyYecKuli KopabJib ¢ UMNYJIbCHbIM NPSAMOMOYHbIM PEaKMUBHbLIM OBU2amesieM

I[Io GONBIIMHCTBY KOHCTPYKTUB-
HBIX IIpU3HAKOB BKC CTaHOBHUTCA
AHAJIOTOM KODPabJIs C HMMITYJIbCHBIM
SIEPHBIM  pPEeaKTHBHBIM [BHIATe-
71eM, HO 6e3 MCIIONb30BaHUS B3DHI-
BOB SJIEPHBIX 3aPSAZ0B IS CO30AHUA
TATH. SIIepHbIe B3PBIBEL B POKyCe OT-
pasKaTeys 3aMeIlleHbl B3DEIBHEIM HC-
IIapeHHeM IIOPLIUI pabouero Tena,
II0flaBaeMbIX M3 GOPTOBBIX 3aIIacoB,
B pe3yJIbTaTe CTOJIKHOBEHUS C yaap-
HHKaMH, IIOCTYIIAIOUIMMMU M3 alllla-
DPaTOB, UAYIIMX 10 BCTPEYHOH PETPO-
rpafiHoM opbuTe. IIPUHITUII ITOfAYHU
VOAPHHKOB M3 PeTPOrpPagHBbIX CITYT-
HMKOB IIOKa3aH Ha puc. 1.

BcTpeuHble YOAPHUKU IIPOHUKAIOT
B 30HY CTOJIKHOBEHUSI uyepe3 LieH-
TpPaJIbHOE OTBEPCTHE - aHaJIor Aud-
dysopa BP]I. DHepreTudecKkue BO3-
MOSKHOCTH COOTBETCTBYIOT 3aZjaue
pa3roHa: B Hayajle pasroHa 3Hepro-
€MKOCTh YIAPHHKOB B TPOTHUJIOBOM
SKBHUBAJIEHTE paBHa II0YTH 1700 Kr
THT Ha 1 Kr, a B KOHIIe pasroHa -
10200 xr THT Ha 1 kr pabouero Tena.
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TP Cxema KocMudeckoeo Kopabsis ¢ uMnyJ/ibCHbIM NPSMOMOYHbIM PeakmuBHbIM OBU2ameseM (0Ba
BapuaHma) u e2o B3aumMooelicmBuUsi CO BCMPEYHbIM NOMOKOM yO0apHUKOB

1 — ompaxcamens;

2 - nopyus paboyezo mena;
3 — donosnHUMeNbHbIL
ompaxcamens;

4 — yOapHUK Ha Bblxo0e

u3 Kopabssi (B MOomeHm
CMOJIKHOBEHUS);

5 — amopmu3samop;

6 — omceK Kopabss

¢ paboyum menom;

7 — OKHO KaHana nponyckKa
yOapHUKOB B 30HY
CMOJIKHOBEHUS;

8 - y0apHuk Ha Bxo0e

B KOpabuib;

9 — none3Has Hazpy3Ka.
Bapua+Hm 1 sagpdbekmuBeH
B c/ydae, Koela b6osbwias
yacme 3HepeuuU njaasmbi
nepexooum B U3/lyHeHUe.
BapuaHm 2 sagpchekmuBeH
B c/1ydae, Koe0a 6osbuiast
yacmb 3HepauuU naasmbl
nepexooum B yOapHy
BOJIHY, NOKa3ameJiu maKkoao
BapuaHma dBuz2amens
coomBemcmsyom
nokasameJisim BP/l
MepkynoBa — 06a 0Bu2amens
umerom obuyto hopmyny
pacuema mseu

3aMeTHUM, YTO B KOHIIe pas3roHa KO-
Ppabiist mOPLIUS YAIAPHUKOB MACCOM 2 T
nMeeT 3KBUBaIEHT B THT Kak IUIyTO-
HueBas 6oM6a Fat Man («TOJICTSIK») —
21 KUJIOTOHHA. [IpSIMOTOYHBIN [OBU-
raTeyiib KUMeeT HeCKOJIbKO BADUAHTOB
peanM3alivu, ABa U3 KOTOPHIX I10Ka-
3aHBI Ha puc. 2.

PeTporpagHasg CHCTeMa 3aIlyCKa
KOCMUYECKHUX KOpabyer, HCIIOIb-
3yIOIas MMOTEHIIMAIBHYIO SHEPTUI0
pabouero Tea, B3SITOTO Ha TPaHULIE
TPaBUTALIMOHHOIO Kojoala IOmwu-
Tepa, UMeeT SKOHOMHYECKUE U TeX-
HU4YeCKHe IIpeHMYIecTBa IIepef,
SAEepHBIMM CHUCTeMaMH 3aIlycKa.
3aMeHa TaKMX CJI0’KHBIX YCTPOMICTB,
KaK sAepHble 3apsAbl, MOPLIUSIMHU
pabouero Tejia M3 OOBIYHOIO Bellle-
CTBa, IIOJIY4eHHOIO M3 PeCcypcoB

Bapvant 1

MaJIBIX JQIBHUX CIIYTHUKOB IOmH-
Tepa, — 9TO MHOTOKPATHBIM 3KOHO-
MMYeCKUH BBIUTPHIIIL, TeXHUYecKue
IIperMyIIecTBa OIIpefeIIsioTCs,
IIpe>kae BCero, BO3MOKHOCTBIO CO-
KpallleHHUs MOIIHOCTH B3DBIBOB,
TaK KaK 3TO I103BOJISIeT OINTHMH3H-
poBaTh MaccorabapuTHBIe XapaKTe-
PHCTHKH KOCMMYECKOT0 KOopabis.
JpPyTEM BaKHBIM IIPEHMMYIIEeCTBOM
SIBJISIETCST BBIOOD BelllecTBa [JIS Ma-
TepHajla YEAPHUKOB. JTO II03BOJISIET
PeryJIupoBaTh IIapaMeTpEI IIJIa3MBI,
BO3HUKAIOIIEN IIPH CTOIKHOBEHUU
YOApPHHKOB, B TOM 4YHCIe TeMIle-
PaTypy M paclpefelleHHe SHePrhuu
MEeKAY JTYYHCTBIM IIePeHOCOM TeIlIa
IIa3MBl U YIAPHOM BOJIHOM, JJINHY
BOJIHBI 3JIEKTPOMATrHUTHOIO U3JIy4e-
HUS. MCIONp30BaHHE YOAPHHKOB,
HM3rOTOBJIEHHBIX 13 BelllecTBa C 6071b-

LIIOM aTOMHOM MacCOoH, K IIPUMEpY,
K3 BonbdpaMa WIM ypaHa, obecrie-
YMBAEeT MOOCTHKeHHEe HAaWBBICIIEH
TeMIIEPATYPHI IUIA3MBI.

CTOJIKHOBEHUeE YIAPHHUKOB K3 BOJIb-
dpama B Hayasle U KOHIle pasroHa
Kopabyis co3maeT IIa3My C TeMIle-
PaTypol COOTBETCTBeHHO 105 MIH
Kwu 533 miH K, a u3 ypaHa - 136 MIIH
K 1 690 miaH K. 5TU OLIeHKU IIPU-
6/IM3UTENbHbBle, OHH COOTBETCTBY-
IOT pacyeTaM Ha OCHOBe OCHOBHOIO
ypaBHeHHUSI MKT:

T - mv>2
3k (4)
re m - Macca MOJIEKYBL, V - Cpel-
HsS1 KBaApPAaTU4YHAsI CKOPOCTh IIOCTY-
[IaTeJIbHOIO [JBIDKEHHSI MOJIEeKYIl,
T - abcontoTHas TeMIlepaTypa, k - I1o-
CTOsIHHAas BolmbpLIMaHa.
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IIpr TakMX TeMIlepaTypax OCHOB-
Hasl I0JISI BBIZIE/ISIEMOM SHEePrUHU IIpU-
XOMUTCSI Ha H3TyYeHUe C KOPOTKOK
JJIUHOM BONHBI. IS I1peo6pa3oBa-
HUSI KOPOTKOBOJTHOBOTO H3/TyYeHUS
B TeIUIOBOE VAAPHHUKM, IIOfaBae-
MBble arrapaTaMHU-3aIIPaBIIMKAMH,
JO/DKHBI MMeTb, K IIPUMepy, CI0K
M3 OKHCU OepuUiHs, TaK >Ke, KakK
U siiepHbIe 3apsiAbl Kopabyst Orion.

U3nyyeHUe IIJIa3MEeHHBIX BCIIBI-
IIeK BO3JEMCTBYeT Ha abIsSIUOH-
HOe IIOKPBhITHE M3 cMecu rpadura
U QITe3MOHHOI CBSI3KM, HAHOCHMOE
Ha OTpasKaIoLIYIo IUIUTY, U3mydyeHue
BBI3BIBAET B3PBIBHOE HCIIapeHMe I10-
KPBITUSI, YTO CO3[laeT PEeaKTUBHYIO
Tary. [IOKpBITHE HAIIbUISIETCS MEX/Y
B3pBIBAMU. DTU U [pyrHe IIpoLiec-
CBL 371eCh ITOJIHOCTBIO COOTBETCTBYIOT
TeXHOJIOTUU IIpoekTa Orion. [[omon-
HUTEIBHO a6JISILIMOHHBIN MaTepual
MO>SKET PaCIIbUISTECS (MU ITOJABaTh-
CsI WUHBIM CIIOCO60M) BOKDYT 30HBI
CTOJIKHOBEHUSI YOApPHUKOB Ha MU-
HUMaJIbHO BO3MOXKHOM DPaCCTOSTHUU
JUISL YBEIUYEHUS] CKOPOCTU YAAPHOM
BOJIHBI,

KOHCTPYKTUBHO YOApPHUKHU IIpen-
CTaBJISIOT COOOM IUIACTUHBI BBICOKO-
IIOPUCTOTO BelllecTBa B BUJE IMCKOB,
[1cKkuU, TofaBaeMble HaBCTpedy KO-
pabnio M3 KOpTeXKa aIIlapaToB-3a-
[IPaBUIMKOB,  KMeEIOT  OOJIBIINI
JUaMeTp, ueM JMCKU U3 60PTOBBIX
3ar1acoB Kopabiisi. TUM obecrieyrBa-
€TCSI KOMIIEHCALIMSI BO3MOXKHOIO OT-
KJIIOHEHUsI BCTPeYHOI0 ITOTOKA OT OCHU
OTPaSKAIOIIEeH TUIUTHI U LIeHTPAJIBHOE
PACIIONOKeHNe CTOJIKHOBEHUS U 06-
Pa30BaHUS I[IJIA3MBI,

CTONKHOBEHMEe YJIApHUKOB obec-
IIeYMBaeTCI CJIefyIOIIUM 06pa3oM.
KopTesk HM3 alapaToB-3aIlpaBIIiy-
KOB [IBIDKETCSI HaBCTpeuy KOopabiiio
10 TPaeKTOpHH, CMeIIeHHOM OT Tpa-
eKTOPDUU KOpabisi Ha pacCTOSHUE
nopsagka 10 M, OTKyha YOAPHUKU
MeXaHHU3MOM I[I0fa4M, HaIIpUMep
PBIYKHBIM, IIOMEIIAITCI TOYHO
Ha TPAaeKTOPHIO KOpabisi B MOMEHT,
[IpeJIIIeCTBYIONIUIL  CTOJIKHOBEHUIO
VEApHUKA Ha PeTPOrpaHOM OpOUTe
U yOApHUKA 13 60PTOBBIX 32I1aCOB KO-
pabisi. B TOUKY CTOIKHOBEHUS yap-
HUK IIOIIafiaeT 4yepe3 LIeHTPaJIbHOoe
OKHO B OTPasKaIoIIIeH IIIUTe,

PeTporpafiHasi CHCTeMa pa3roHa
KOCMHYECKHUX Kopabiell 3a cueT 3a-
raca IOTeHLIMaJIbHOM SHEPruu Be-
II1eCTBa CIIYTHHUKOB }OnnTepa HMeeT
IIepCIIeKTHUBBl Pa3BUTHSA. lOmuTep
3aHMMaeT BBITOLHOe IIONOXKeHHe
B COIIHeYHOM CHCTeMe - MaHeBDBI
B €0 OKPeCTHOCTSX IT03BOJISIIOT IIPH
yMepeHHBIX 3aTpaTax 3aIlyCKaThb
KOCMMYECKHe aIllapaThl Ha PeTpo-
rpagHble Op6UTH BOKpyr CONHIIA.
TakuM 06pa3oM, IIPHUHIIUII Pas3ro-
Ha KOCMHYeCKOro Kopabis c Ips-
MOTOYHBIM [BHTraTelleM 3a CYeT
BCTPEYHOIO IIOTOKA MOXKeT OBITh
pacIIpocTpaHeH Ha HCKYyCCTBEHHBIE
cnyTHUKU CONHIIA.

[Ipu 3amycke C Op6buThHl IOmuTe-
pa obecrieunBaeTcss BBIXOJ Ha 3JI-
JIUIITUYECKUEe OPOUTHL C IIpefieIbHO
HU3KUM II€pUrejiieM M BbICOKOM
CKOPOCTBIO — paccTostHUe A0 COMHIA
OIIpesiesIsIeTCST TOJIBKO CIIOCOOGHOCTHIO
arrmapara BbLIEP>KaTh BHICOKME TeM-
mnepaTypbl. ECIM OpHEHTHPOBATHCS
Ha IIPOeKT COJTHeUHOro 30H/a Parker
Solar Probe, umeroliero 3¢deKTUB-
HYI0 TEepPMO3AIUTy, TO IIPUOILIKe-
Hue K COJHIY BO3MOXHO Ha pac-
CTOsIHHe 110 6,2 MJIH KM [7]. Ha aToM
y4dacTKe OpOUTHL 30HJ, MMeeT CKO-
pocTh OKomo 200 kM/c. Ilpu mapain-
JIeJIBHOM 3aITycKe TPYIIIIBI arrapa-
TOB-3AIIPABIINKOB Ha PETPOrPAIHYIO
OKOJIOCOJIHEUHYIO OPOUTY M KOCMU-
YecKkoro Kopabss Ha IIPOrPajiHyIo
OKOJIOCOJIHEUHYIO OpPOUTY OTHOCU-
TeJbHAasE CKOPOCTh VAAPHUKOB [0-
CTUTHeT 400 KM/c. B aTOM CiIy4ae
U/eaTU3UPOBAHHBIH IIPSIMOTOY-
HBIM [ABUTATeNb IIPU pacxoge 90%
pabouero Tena OT CTapTOBOM Mac-
CBl PA3TOHUT KOpabib 0 CKOPOCTH
850 km/c. IIpu pacxome pabouero
Tejla Ha yYpoBHe 93,5% OT CTapTOBOM
MacCChl CKOPOCTh KOPabJIsi IOCTUTHET
1050 xm/c. Ha oxpauHe COIHEUHOMN
CHUCTeMBI IIPU BBHIXOJle B MEK3Be3l-
HOe IIPOCTPAaHCTBO M3-332 TIpPaBUTa-
LIMOHHBIX I10TePb CKOPOCTh KOpabis
YMeHBIIUTCS 40 1000 KM/C.

[IpU TaKOM CKOPOCTH, K IPHUMEDY,
IOCTIDKEeHHe OrpKauilnell TOUKH
(rmepBoit Ha GOKAIBHOM JIMHUU), TAE
BO3MOKHO HCIONb30BaHHe COIH-
IIa B KayeCTBe TIPAaBUTALIMOHHOM
JIMH3bI OIITUYECKOrO CYIIEpPTEIeCKO-

I1a, CTAHET BO3MOKHO MEHBbIIle YeM
32 TPU Tofa. DTa TOYKA PACIIONIONKe-
Ha Ha paccTosHUU 550 a.e., 0OBIY-
HBIM CIT0CO60M [I0 Hee He L06paThCs
[8]. Kopabib C MMITYJIBCHBIM IIPSIMO-
TOYHBIM PEAKTHBHLBIM [JBHIATEJIEM
pelraer 3Ty 3agavy. [Ipu 3TOM BO3-
MOYKHA ITOJIHASI OCTAHOBKA KOPabis
IUIST TIO3ULIMOHUPOBAHUS B TOUKE
HabIONeHYs.

[ OpraHu3al[My TOPMOXKEHUS
HeobXOMUMO BCJIe[T KOCMHUYECKOMY
KOPabJIIo OTIIPABUTH KOPTEK aIlllapa-
TOB-3aIIPABIIMKOB CO CKOPOCTHIO, Ha-
IIpUMeD, B/IBa Pa3a 60JIbIIer, 3aTyCcK
KOpTeXKa 3aIIpaBLIMKOB COBEpIIAET-
CS1 C pacyeToM BCTpeYU C Kopabiem
Ha HY>KHOM PacCTOSTHUU . [IpU CKOpo-
CTH Kopabnsi B 500 KM/C U CKOPOCTH
KopTexka B 1000 KM/C OTHOCUTENbHAS
CKODPOCTH ITOA[AYM YAAPHUKOB B JBU-
rarenb Kopabins coctaBUT 500 KM/C.
B3auMO/IEHCTBYSI C IIOTOKOM YZap-
HUKOB, KOpabyib pa3roHsIeTCsI B CTO-
POHY, IIPOTHUBOIIOJIIOXKHYIO IIOJIETY,
U TIOJIHOCTBIO TaCUT CKOPOCTh., AHa-
JIOTUYHO, IIPU MEHBIITNX CKOPOCTSIX
roneTa, Harmpumep 100 kKm/c Kopabis
1 200 KM/C KOpTeXKa aIlllapaToB-3a-
IIPaBIIUKOB, BO3MOSKHBI IIOJIETBI
K KapJIMKOBBIM IUIaHETaAM U APYTUM
obrekTaM Iosica Korirmepa, C oCTa-
HOBKOM Y LIeJTU U BBICAIKOM KCCIe/0-
BaTeIbCKUX ABTOMATOB,

TEXHUYECKWE TTPEAMYLLECTBA
PETPOrPALIHOM CUCTEMbI 3AMYCKA
KOCMIHECKIIX KOPABJTEM TEPEN]
ALEPHBIMA CUCTEMAMM 3ATYCKA
OMPEAENAOTCA BOSMOXHOCTHIO
COKPALLIEHAA MOLLHOCTIA B3PbIBOB,
A TAKXE BOSMOXHOCTbHO

PEY POBAHIA TAPAMETPOB
[17TASMb, BOSH/K AFOLLIEV TPV
CTONKHOBEHA'Y IAPHVKOB.
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BO3BPALLIEHVE K [IBUT ATENIAM
C TEPMOAQEPHBIM CHHTE3OM

PeTporpafHble  CHCTEMBI  3aIly-
CKOB C OpOHUT CITyTHUKOB lOmuTepa
U CONMHIIA MMEIOT IUIOTHOCTh SHEp-
TUU paboyero Tena, COM3MEPHUMYIO
C SIIepHBIMU 3apsimaMu. Braromapst
5TOMY BO3MOKEH Pa3rOH KOCMHUYe-
CKHX KOpabJIer 10 COTEH KUJIOMETPOB
B CEKYHAYy. BMecTe C TeM BBICOKHE
TeMIIepaTyphl, TeHepUpPYeMEbIe yaap-
HUKaMU B IIPSIMOTOYHOM JIBUTATEJIE,
CO3MAIOT OJIATOIPUSTHYIO BO3MOMXK-
HOCTh HCIIOJIb30BAHUS HX IS 3aIly-
CKa PpeakLMM CHHTe3a HeDOOJIBIIUX
TIOPLIMI TEPMOSIIEPHOIO TOIIKBA.

JUIT WHULMHPOBAHUS pPeaKIUHU
CHHTe3a He 06S3aTeIbHO HCIIONb-
30BaTh YOApHO-BOJIHOBOE CXKaTHe
TOIUTMUBHBIX MHIIEHEH IIPU CTOJK-
HOBEHUM YIOAPHHUKOB. IIpoIle HC-
[I0JIF30BaTh XOPOLIO OTPabOTAHHYIO
PagHALIMOHHYIO EMITIO3UIO LIFIHH-
JPUYECKUX HUIHU CHepUUYecKHUX MHU-

LIeHeH 32 CYeT U3/IyYeHUs IUIa3MBbl,
obpazyeMoOl TIIPU CTOJIKHOBEHUU
IJIACTUH YOAPHUKOB. [JIsI 3TOrO
YCTPOMCTBO C MUKPOTEPMOSIZIEPHBIM
3apsSoM  [OMKHO — MCIIONB30BAaTh-
Cs1 B Ilape C OOHUM U3 yIAPHUKOB
TaKUM 00pa3oM, 4YTOOBI [eMCTBHE
U3Iy4eHUs] IUIA3Mbl IIPOMCXOIU-
JI0O [0 pa3pylLIeHUs YCTPOMCTBA
ymapoM. CoOrjlacHO COBpeMeHHBIM
IIpeACTaBIeHUsIM, IS OCyIlecTBIIe-
HUS VIIDaB/ISIEMOM TepMOSIePHOMN
PeakLUH C MUHePIIMOHHBIM Yy epsKa-
HUeM IUJIa3Mbl Heo6XOAUMO 3Hep-
TUI0 B HECKOJIBKO MerajKoyien
noaBecTH 3a 10° ¢ K chepuyecKkon
MUIIEHU, [JIsI 4Yero COOTBETCTBY-
OIass MOIIHOCTh Jja3epa JOJDKHA
Ha IOPSIAKYU ITPEeBOCXOLUTDH MOIITHO-
CTU BCeX 3JIeKTPOCTAHIIMMI 3eMIIH,
HMERIIKUX MOIIHOCTD OKO0JIO 3,5 TBT
[9]. [T 3TOM LIeJIM CO3[AIOTCS JIa-
3epHBble YCTAaHOBKH. OJZHAKO pasme-
LIeHMe TaKUX JIa3epHBIX YCTAaHOBOK
Ha KOCMHYECKHX Kopabnsx B 060-
3puUMOM OyAyiemM IIpobieMaTHYHO

1. BO3J1VH.IHO-peaKTI/IBHbII:I ABUTATEIb, B

SAKNHYEHUE

U II0 MacCOrabapUTHBIM, U I10 GU-
HAHCOBBIM IIpUYMHAM. BMecTe
C TeM CO3[aHHe CTYCTKA IUIa3MBI
KaK MCTOYHHUKA M3JIyYEeHUS 32 CYET
CTOJIKHOBEHUS YIAPHUKOB B PETPO-
TPaIHOM CHCTeMe 3aITyCKOB Ha MHO-
r0 IIOPSIAKOB IIPOLIe U feleBye. I1pu
3TOM MOIIHOCTE TeHEepPUPYeMOT0
HU3JTy4eHUs IPAKTUYEeCKH He orpa-
HUYEeHa, a TaKXkKe YCTPaHseTCs
TpyAHOpa3pelIuMas Ipobiaema uc-
[I0JIb30BAHMUS YaCTH SHEPrUU MHU-
KPOB3DPBIBA JJIsl IIUTAHUS JIA3€POB.
B mepcrieKTUBe pa3paboTKa TaKoro
TUIIA JBUTATeNel IPUBEHET K OC-
BOEHHUIO CYOCBETOBOTO JHalla3oHa
CKODOCTeH.

Crioco6 pafgHaliOHHON MMIUIO3UU
MUIIIEHEH C TEPMOSAEPHBIM TOITIH-
BOM 32 CUeT HU3JIy4eHUs IIPU CTOJK-
HOBEHUHU VOAPHUKOB MOMKET IIpH-
MEHSTBCS B PETPOTPASHOM CHUCTEME
Y Ha OKOJI03eMHO opbuTe. OTpabort-
Ka U IIPUMEeHeHUe 3TOH TeXHOJIOTHU
BO3MOSKHEBI IIPH COBPEMEHHOM Hayu-
HO-TeXHHUYEeCKOM yYpOBHe,

KOTOpOM

3. [IpIMOTOYHEBIH PEaKTUBHBIH IBUTATEIb, B KOTOPOM

K IIOTOKY BO3[yXa MU ra3oB aTMocdeprl APYTrUX IlIa-
HeT IIOABOAMTCS [HOIIOJIHHTE/IbHAs Macca, IIPU CKO-
DPOCTU IIOTOKa B 11 KM/C MMeeT yIelIbHBIM HMIIYIbC,
DPaBHBIM BOLOPOAHO-KUCIODOAHBIM PaKeTHBIM [IBU-
rateinsiMm - 4,56 km/c, IIpU pocTe CKOPOCTH A0 18 KM/C
HMeeT yAelbHBIM HMITYJIbC, PAaBHBIN TBepZOdA3HBIM
SIIEPHBIM PaKeTHBIM ABUTaTensIM (TOSAP/) - 7,46 RM/C.
Y Hero HeT IPUHLIMUIIHAIBHBIX OTPAHUYEHHU N 110 JAJIb-
HeNIlleMy YBeIHNYeHUIO YAeJIbHOT0 UMITYIbCa IIPU PO-
CTe CKOPOCTHU OTHOCUTEJIEHO aTMOCOepHI.

2. [IpefBapUTEeNbHBIN PA3TOH BO3AYIIHO-KOCMHYECKO-
ro caMoJjleTa 10 OIITHMAJIBHOM CKOPOCTH B aTMocdepe
MOMKeT OCYILeCTBIISITBCS 3a CYeT JApPOBBIX 3aIlacoB IIO-
TeHILIMIPHOM SHEePIUU BellleCTBa eCTeCTBeHHBIX CITyT-
HHKOB, HCIIONb3yeMOr0 B KauecTBe pabouero Tena. Ilo-
TeHLMaJIbHAsl SHEeprus IIepeXOAUT B KHUHEeTHYeCKYIo
B pesynbTaTe Ilepexofa BKC Iocie sampaBKU C OTAA-
JIEHHOM KPYI'OBOM OPOUTHL Ha 3JIIUIITHYECKYIO C IIepU-
LIeHTPOM B BePXHUX CII0X aTMocdeprl. ITpH KUCII0Ib30-
BaHUU B KauecTBe MCTOYHMKA pabouero Tenaa pecypcoB
OTIJIEHHBIX CITyTHUKOB IOIUTepa yenbHBIN UMITYIIbC
nBuratesnsi BKC Ipu HBIDKe B BeDXHHUM CIIOK aTMocde-
pol IOmuTepa COCTaBUT 24,6 KM/C B Hadaje IIpoliecca
pasroHa u 6yzieT pacTH I10 Mepe pa3roHa BKC, Takas Be-
JIMYMHA YIOeIbHOI0 MMITYJIbCa IIPEeBHIIIAeT BO3MOKHBIH
AHAJIOTUYHBIM IT0Ka3aTelb ra3odasHoro sIepHoOro pa-
KeTHoro asurartens (TOIP/).

IIOTOK BO3ZyXa M3 aTMOCPepHl 3aMeHeH HUCKYCCTBeHHOM
Cpefioy B BHJe IIOPLIMM BelllecTBa M3 aIllllapaToB-3a-
[IPaBIIMKOB Ha PeTPOrpafHOM opbuTe, IIPU 3aIlyCcKe
Ha HHU3KOHM OKOJIO3eMHOM OpOHTe MMeeT YCpegHEeHHBIN
yIOEeIbHBIN UMITYIbC 14,1 kKM/C (63 HCII0IB30BaHUS KOC-
MUYECKUX PeCypcoB), a IIPU HCIIONb30BAHUM 3aIIacoB
pabodero Tena, IMIOMY4EeHHOIO M3 KOCMHYECKOTO ChI-
pbs (BoZa acTtepouoB U JIYHEBI), KMeeT YCpeILHeHHBIN
YAEIbHBIM UMIYIbC 19,9 RM/c. IIpu 3ToMm BKC He mOf-
BepraeTcsl AeNCTBUIO TUIIeP3BYKOBBIX IIOTOKOB BO3ZyXa
67aromapsi pa3roHy BHe aTMochepsl, UYTO pelllaeT IIpo-
671eMy COKpAllleHHMsI MacChl TEIUIO3AIIUTEL U yBelrde-
HUS pecypca pabotsl BKC. PasroH c obnerom IOmuTepa
obecrieurBaeT yCpeLHEeHHBIN YAeIbHBIN UMIIY/IbC BeIH-
YU HOM B 108 KM/C. JlaHHBIE ITPHUBEIeHbI I KOpabiier,
Yy KOTOPBIX Macca II0CJIe pasroHa paBHa 20% OT CTapTo-
BOIM MacCBHI.

4. PeTporpaziHas CHCTeMa 3aIlycka KOCMHYECKUX KO-
pabnert (mpu pacxome 90% CTapTOBOK MacChl) obecre-
YHBaeT Ha OKOJI03€MHOM 0pOUTe SJOCTUKEHUE CKOPOCTU
0Ko0JI0 50 KM/C, Ha opbuTe CITyTHHKA IOmuTepa - 6ojee
250 KM/c ¥ Ha opbuTe crryTHHKA ConHIA - 850 km/c. Ta-
KIe CKOPOCTHBIE XapAKTePUCTUKU U IIPOCTHIE TEXHUUe-
CKUe pellleHUs JAI0T OCHOBaHME PACCMATPUBATh PETPO-
TPAIHYIO0 CHUCTeMy 3aIlyCKa KaK OCHOBY IIAHETapHOM
3ALIUTEL OT KOCMHYECKMX Yrpo3. BBICOKOCKOPOCTHEIE
anrapartsl [UIAHeTAPHOM 3allMThl CIIOCOGHEB! 3a6j1aro-
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BPEMEHHO OKa3bIBaTh KOPPEKTHUPYIOIIEe BO3JEHCTBHE
Ha OpP6UTHI OITACHBIX KOCMUYECKHX 06BEKTOB, a TAKKe
KCCIIeJOBATh JAIBHUEM KOCMOC [AJISI BBISIBJIEHUS CKPBI-
THIX yTPO3.

5. B IlepcriekTUBe IIPSIMOTOYHBIE DeaKTHBHEBIE JIBHTA-
Tenu (6e3 TreHepaTOpOB 3JIEKTPOSHEPTHH), O6aromaps
IIPOCTOM U HENOPOrOM TEXHOJIOTHH CO3AAHUS BBICOKO-
TEMIIEPATYPHOM IUIA3Mbl, OTKPBIBAIOT BO3MOSKHOCTH
KCIIO/Ib30BAHUS M3JIyYeHUS IIIa3MBl IJIS IIPOBeJe-
HUS peaKkLUN HYKIeoCHHTe3a. KoMbOuHauus IIps-
MOTOYHOTIO JIBUTATENS U TEPMOSIAEPHOr0 UCTOYHUKA
SHEPTUU OTKPHIBAET PEAJIBHYIO BO3MOSKHOCTH JJOCTH-
SKeHUSI CY6CBETOBBIX CKOPOCTEH.,

6. BKC u perporpagHas CHCTeMa 3aIlyCKa Ha OKOJIO-
3eMHOI 0p6uTe - pelleHMs, COOTBETCTBYIOIIME Hayd-
HO-TEXHHMYECKHMM BO3MOKHOCTSM Pa3BHUTBIX CTpPaH.
HHUOKP 110 JaHHOM TeMe MOTYT ObITh HadyaThl B CAMOe
6rrKariiee BpeMsi. YUUTHIBAS BO3SMOSKHBIE KOMMepye-
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CKH€e HalIpaBJI€eHH HCIIOIb30BAHHK A BBICOKOCKODOCTHO-
T'O KOCMHY€eCKOI'0 TPAHCIIOPTA, IIPHBJIeYEHKH e NHBECTO-
POB He JOJIPKHO 3aHATh MHOI'O BDEMEHH.

7. Peany3alivio peTPOrpafHOM CHCTEMBI 3aIlyCcKa
Retrosat BBIFOSHO OCYIIIECTB/IATh B BUE CUCTEMBEI I1ep-
BOT'O ITOKOJIEHHSI, SKCIUTyaTallksl KOTOPOM He TpebyeT
HCIIOJIb30BAHU S PeCypcoB JIYHBI U aCTePOH0B — JOCTa-
TOYHO BBIBeIeHU S YaCTH pabouero Teia Ha peTporpaj-
HYI0 OpPOUTY C KOPTeKeM aIlllapaTOB-3aIIPABIIHNKOB.
[Io CTOMMOCTH 3TO PaBHOLIEHHO BBIBEJIEHHUIO TOM 3Ke
MAaCCHI TOJIBKO Ha OLHY IIPOrPafHYI0 Op6UTY. IIpu 3TOM
3a cueT 3dpdexTa CTONIKHOBEHUS BCTPEYHBIX ITIOTOKOB
BeIleCTBa C OTHOCHTEIBHOM CKOPOCTBIO 10 15,6 KM/C
YCPeIHEeHHBIN VAEeIbHBIM MMIIYJIBC IIPSIMOTOYHOTO
JIBUTATENSI COCTABUT 14,1 KM/C (IIpX KOHEYHOM Macce
20 %), 4TO 60JIee UeM B TP Pa3a [IPEBBIIIAET YAEIbHBIN
HMIIYJIbC KHCIOPOAHO-BOLOPOSHOIO ABUTATENIS U PaB-
HOLIeHHO UMITYJIbCY ra3odasHoro SP/.
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HOMEOSTATIC ARK AS THE MAIN
MEANS IN THE STRATEGY
OF SPAGE EXPLORATION
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ABSTRACT I In human phylogenesis gravity
is the only and absolute skeletogenous factor.
Under microgravity conditions the absence of
gravity inevitably leads to the bony skeleton
deterioration that is in no way compatible
with hemopoiesis processes in the red bone
marrow.

Space radiation is the root cause of radiation-
induced cancer listed in the passional of
astronauts, cosmonauts and candidates. Such
type of cancer appears twice more often than
usually in the same age groups.

In the author’s opinion only providing
homeostatic arks are engineered humankind
will be able to settle all space.

» Keywords: homeostatic ark, International
"Homeostatic Ark (IHA), microgravity,

red marrow critical mass, hypoxia, hypoxemia,
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[OMEOCTATUYECKIW KOBYET
KAK I JIABHOE CPELICTBO
B CTPATErMH OCBOEH

o Cepreti JIbBoBHY MOPO30B,
e KaHoudam meduLyUHCRUX HAYK, 80V HAYYHBLL
ik compyoHuR HauuoHanbHo20 UHCmumyma passumus

= PAH, uneH nepsozo0 napaamenma Aczapduu, Mockeaa,
<= / » Poccus,
Sergey.mOfOZOV@aSQardia.SQaCE

AHHOTALMS | Cuna TaxecTn B punoreHese
yesioBeKa IBMISETCS €AMHCTBEHHBIM 1 abCoNtoT-
HbIM CKeneToobpasyowmnm daktopom. Ee oTcyT-
CTBUWE B YCNOBUSIX MUKPOTrpaBmTaLMm HeM3B6eKHO
BELET K Aerpafalumnm KOCTHOrO CKeneta, 1 ato
COBEpLUEHHO HECOBMECTMMO C NpoLeccamu Kpo-
BETBOPEHMS B KPAaCHOM KOCTHOM MO3re.
KocMuueckasi pagnaums — nepBonpuynHa paam-
aUMOHHO-UHAYLMPOBaHHbIX PaKoBbIX 0bpasoBa-
HWIA opraHunsMa, NepeyncieHHbIX B MapTuposiore
aCTPOHaBTOB, KOCMOHABTOB W KaHAMAATOB. Ya-
CTOTa MX BO3HWKHOBEHWSA MPUMEPHO B ABa pa3a
BblLLE CPEAHECTAaTUCTUUYECKOW B @aHaNOMMYHbIX
BO3PacCTHbIX Fpynnax.

o MHeHWI0 aBTOpa, YeJI0BEYECTBO CMOMKET 3ace-
JINTb BECb KOCMOC, TOJIbKO CO3aaB romeocrtatnye-
CKMne KoBuyerun.

KnioueBble cnioBa: 2omMeocmamuyecKull KoByee,
MexcOyHapoOHbIli 20MeocmamuyecKull KoByee
(MFK), MukpoepaBumauyus, Kpumudeckas

Macca KpacHo20 KOCMHO020 Mo32a, 2UNOKCUS,
aunoKceMus, 20Meopes
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HEOBXOQUMBIE YCNOBUA
KOCMUYECKON 3KCMAHCHM

Cula TSKeCTH B QUIIOTeHe3e YeloBeKa SIBISET-
Cs eNVHCTBEHHBIM M abCOJIOTHBIM CKeJIeToobpa-
3yloIuM ¢GakTopoM. Ee OTCYTCTBHE B YCIOBHUSX
MUKDPOTPABUTALIUYU (HEBECOMOCTH) BEIET K Aerpa-
OALMK KOCTHOTO CKEeJIETa, U 5TO COBEPIIEHHO HEeCo-
BMECTHMO C IIPOLIeCCAMU KPOBETBOPEHHUS B Kpac-
HOM KOCTHOM MO3Te,

Y HOBOPOXKIEHHBIX B YCIOBUSIX MUKPOTPABUTA-
LIMM, B UX OHTOreHe3e (COKpPALIeHHOM IIOBTODe-
HUU UIOreHes3a, TO eCTh B IIPOLIECCe PA3BUTHSI
MHOWUBUIYAIBPHOTO OPraHM3Ma OT OIUIOLOTBODE-
HUS (IPU IIOJIOBOM Pa3sMHOMXKEHUHU) HIH OT MO-
MEHTa OTHAENIeHUs OT MaTepPHUHCKOM 0cobu (Ipu
6eCcIiosioM pasMHOXEHHHM) [0 KOHIIA >KHM3HHU,
B OTJIMYME OT €ro MCTOPUUECKOro GpuioreHesa) -
HUKOTA He cGOPMUPYETCS HOPMAJIBHBIF CKEJIET.
POAUBIINCH BHE YCIIOBUM I'PAaBUTALIUY 3eMJIH, OHU
He CMOTYT >XKHUTh Ha ITOBEPXHOCTHU 3eMJIU B YCJIO-
BHUSX ee HOPMaJIbHOM rpaBUTALMHU (1 g). Y TakuX
HOBODOXKIEHHBIX OYAYT Cl1abble XPsIIeBble CKelle-
ThI CBOEO6PA3HEIX «PBI6 KOCMOCA» — TO €CTh TOTAIb-
HBIF PaxUT C Pe3KUM 3aMeJIeHHeM aKTHUBHOCTU
TOUEK OKOCTEHEeHUs. ECIM OHU IIOHaAyT 06paTHO
Ha 3eMJII0, TPaBUTALIUS 3eM/IN Pa3JaBUT UX, KaK
PbI6, BBUIOBIEHHBIX C 60JIBIIOH TYOHUHEI.

®pumeH [JlaricoH (Freeman John Dyson) B CBOHX
HAy4HBIX paboTax HUKAK He YYUTHIBaeT dpakropa
rpaBuTaluu. OH IpeaiaraeT OTIIPABUTD JIJISI KOJIO-
HH3aLIMU HOBBIX IIJIAHEeT He JIIOJeH, a UX SMOPUOHBI
BMecTe C po60TOHsIHEeN . TakuM ke 06pa3oM, I10 ero
MHEHHUIO, MOXKHO TPAaHCIIODTHPOBAThH BCe SKHBEHIE
OPraHU3MEL - OT 6AKTEPUN [0 SKUBOTHBIX (IIPOEKT
«HoeB KoBYErD» [1]).

I[Ipy 3TOM afaITallMsl OpraHM3Ma 4ejoBeKa
K SKeCTKOM KOCMHYeCKON pafUalliy B IIPUHIIUIIE
HeBO3MOXKHa. OHa paspyllaeT IMIPOLIECC reHepa-
LIUU SPUTPOLIMTOB, HapyLIaeT CHUHTE3 LeMOIJIO-
6uHa. [103TOMY KJIeTKU OpPraHM3Ma HAYWHAIOT
HUCITBITBIBATh TUIIOKCHUIO (HEOOCTATOK KHCIOPOA)
OT TUIIOKCEMUHU, U YeJIOBeK ITOTHbaeT IpU Hapac-
TQIOIIUX CUMIITOMAX YAYIIbS,

KIUHUYEeCKU 3TO BBIIVIAAUT KaK «O6eCITpUYUHHASY
MTHOBEHHAasI CMepTh OT OCTaHOBKU cepaua. Co-
[JIACHO IIPUBOJMMOMY HIDKE MapTHUPOJIOTY acTpo-
HaBTOB, KOCMOHABTOB U KaHAUJATOB, IIPUYMHON
CMepTHU 28 4eoBeK SIB/ISIJIaCh UMEHHO OCTpasi cep-
Je4yHas HeOOoCTAaTOYHOCTh, U elle 15 YejloBeK II0-
TU6JIU OT IOCTeNCTBUIM NHCY/IBTA U MHPAPKTA MUO-
Kap/ia, KOTOpble Pa3BUIMNCh Ha GOHe IIOCTeIleHHO
HapaCTaIoIel TMIIOKCUY OT TUIIOKCEMUU,

OT TUIIOKCUU I10 IIPUUYKHEe TUIIOKCEMUU IT0TU6-
710 43 4yejoBeKa (IIOYTH CTOJIBKO >Ke, CKOJBKO II0-
rubIIo OT paka - 44 yenoBeKka). DTO A Be OCHOBHEIE,

paBHOBecHBle (0 20% Ha KaKAYI0) IIPHUYMUHBI
CMEPTHU OT BO3JEHCTBUS GaKTOPOB KOCMHUUECKOTO
[I0JIeTa Ha YeJIoBeKa.

JKecTRag KOCMHYecCKasd pafgvaliyg, KaK OOUH
U3 BeAYIIHUX GAKTOPOB KOCMHUECKOrO ITojIeTa (Ha-
PSILy C MUKPOTPAaBUTAIIMEI), TIOHABISET BCIO MM-
MYHHYIO CUCTEMY OpPraHN3Ma, CUHTe3 JIEMKOLIUTOB
U TPOMOOILIMTOB, IIIa3MaTHYECKUX KIETOK, pabo-
Ty nuMdoy3noB, TUMOOUTHON TKAHU, Cele3eHKU
U1 KOPBI HAZITIOYEYHHKOB.

KocMuYecKass pafyallus sBISeTCS [1ePBOIIPUYHU-
HOHM PpaJHaAllMOHHO-UHAYLIMPOBAHHBIX PAKOBBIX
06pa3oBaHUi, IIEPEUYHCIEHHBIX B MapTHPOJIOre
aCTPOHABTOB, KOCMOHABTOB U KaHAUIATOB. YacTo-
Ta UX BOSHUKHOBEHHUS He MeHee uyeM B [Ba pasa
BBIIIIE CPEAHECTATHCTUYECKOM B AaHAJIOTUYHBIX BO3-
PACTHBIX TPYIIIAX.

ITo MHeHNIO aBTOpA, YeJI0BEeYeCTBO CMOXKET 3ace-
JIULTb Be€Chb KOCMOC, TOJIBKO CO3O4B roMeoCTaTH4e-
CKUe KOBYeru. BHe 3THX KOBUYErOB CYyILIeCTBOBATh
B KOCMOCe OHO Heé CMO>KeT.

Wpen WnoHa Macka, baca JlaHcmopIia U JJeHHH-
ca TUTo 0 IpAIMOM 3acejleHUHU IaHeT CONMHeY-
HOM CHCTEeMBI BPSII, 1K OKQSKYTCSI COCTOSITEIBHBIMU
C TOUKU 3PeHUSI COBpeMEeHHOM TeOpUH KOCMUUe-
CKOM MEeIULIMHEI.

H3-32 CYIIeCTBEHHO MEHBIIeH CHJIBl TSKeCTH
Ha IIOBEPXHOCTH Mapca, JaoKe IIPH JOCTaTOYHOM
3ariace KMCIOPOZAA, IIPUBe3eHHOro ¢ 3eMJIH, Mapco-
HaBTHI-KOCMOHABTHI-AaCTPOHABTEL HAYHYT IIOTHU6aTh
y>Ke K KOHILy IIePBOr'0 Iofia OT HeJJOCTATKa KHUCIIOPO-
Jla B KPOBH (OT THIIOKCEMUH). JJIsT OCBOEHUS ILIa-
HeT COJIHEYHOM CHCTEeMBI HeOOXOAMMO CO3[aHHe
TOMEOCTATHYeCKOro KoBYera, B KOTOPOM IIOAMep-
>KHBaeTCsl TOMeope3 OHTOreHe3a YeloBeKa, C II0CTO-
SIHHOM HCKYCCTBEHHOM I'PaBUTAlLIMIEN OKOIOo 1 g.

Ha cerogHsIIHUN OeHb B MHUpe HeT HUKAKOU
QIbTEePHATUBB MEXKIYHAPOSHOMY IIPOEKTHPOBa-
HUIO U CTPOUTENIBCTBY BCEM MUPOM I'OMEOCTATU-
yecKkoro KoB4yera (MI'K) BMeCTO OTKHBIIEH CBOM
Bek MKC |2, 3].

|. MOYEMY HEOBXOAUMA
WCKYCCTBEHHAA I'PABUTALIUA?

KpOBeTBOpHAas CHCTEMa - CHCTEMa OPTaHOB, OT-
BEYAIOIIMX 3a ITOCTOSIHCTBO COCTaBa KpoBU. Oc-
HOBHOM QYHKI[MEN KpPOBETBODHBIX OPIaHOB SIB-
JISIETCS. TIOCTOSTHHOE IIOTIOJIHEHHE KJIETOYHBIX
3JIEMEHTOB KPOBU - KPOBETBOPEHHE, HJIK T€MOIIO-
33 (y1aT. haemopoiesis).

OCHOBHBIMH KOMIIOHEHTAMHU KPOBETBODHOM CHU-
CTEMBI SIBJISIIOTCS KOCTHBIE MO3T, TUMGbaTHYeCKUe
Y3JIBL U Cejle3eHKa. B KOCTHOM MO3Te IIPOMCXOLUT
06pa3oBaHMUEe SPUTPOLIUTOB, PasHBIX GOpM JIeH-



KOLIUTOB M TPOMOGOLIUTOB. JIMM®aTHUUYeCKUe Y3JIbI
YYacTBYIOT B IIpolieccaX KPOBETBODEeHUsI, BbIpaba-
TBIBAasI TUMGOLIUTEI, IIJIa3MaTHUdYecKue KiIeTKU. Ce-
JIe3eHKA COCTOUT M3 KPACHOM U 6GesIoM IIY/IBIIHL [4].
[IpOIOIKUTENBHOCTD SKU3HU SPUTPOLIUTOB Y Yeso-
BeKa cocTaBisieT 100-120 gHeM . DpUTPOLIUTHL COLEep-
SKaT TeMOTIJIO6HUH, KOTOPHIF IIEPEeHOCUT KHCIOPOL
KO BCeM KJIeTKaM M TKaHSM OpraHMu3Ma.

DPUTPOLIUTHI 06PA3YIOTCS MHTPABACKY/ISIPHO (BHY-
TPH COCY/IOB) B CHYCaX KPaCHOTO0 KOCTHOI'O MO3Ta.
Ha 10110 KpOBETBOPHOM YaCTU CKeJIeTa IIPUXOLUT-
Cs1 45 % Maccel ckeyeTa U 10 7% MAcCChI Teja.

IIpoliecc OCBOEHUS CYIIM >KMBOTHBIMU, BBHIIIE-
IIMMH K3 BOJBI, IIPUBEI K Pa3BUTHUIO y HUX 0CO-
6oro ¢eHOMeHa — KPaCHOI'O KOCTHOTI'O MO3ra — KakK
IIPSIMOTO CIeCTBUS CHUIBL TSDKECTH , AeHCTBYIOIIeN
Ha CyXOIIYTHBIX CYIIeCTB Ha [I0BEPXHOCTU 3eMJIH.

[103TOMY CHUKeHUe YPOBHS CUJIBI TSIKECTH, BO3-
HHKAIOIIee B OITpeIeIeHHBIX Pa3ax KOCMHYECKUX
IIyTelleCTBUM, MNPUBOAUT K [Oerpafallluu Kpac-
HOT'0 KOCTHOTO MO3Ta U HapyIIeHUSM ITPOLIecCOB
KPOBETBOPEHMUS.

KpuTHyecKass Macca IT0Tepy KOCTHOM YacTU CKe-
JleTa, Ha OCHOBe SMIIMPUUYECKUX JAHHBIX, COCTAB-
JIsieT OKOJIOo 15%. DTOT ImoKasaTesjlb OrPAaHHUYMBAET
npebblBaHUE YeJIOBEKA B COCTOSSHHMU MHKpPOIpa-
BUTALIMK (KOTOpas KMMeeT MeCTO B HeBeCOMOCTH
Ha 60pTy YIC3, B yacTHOCTH Ha MKC).

KasKOplM 4YeloBeK MMeeT CTPOr0 MHAWUBUAYAb-
Hble BO3MOKHOCTU pereHepalMyd KpPOBETBOPHOM
4YacTu ckesneta. IllecTp MecslieB, IIpOBeJeHHEBIE
KOCMOHABTAMU B YCJIOBUSIX HEBECOMOCTHU Ha 60PTY
KOCMHYECKOM CTAaHILINU « MUDP», IPUBEIH K IIOTEPE
Macchl ry64aTol KOCTU B SUCTAJIBHOM OTAEJe Io-
JIEHU OT 2% 110 24 %.

Croycta 4-6 MecsleB KOCMHYeCKOro IIojeTa MU-
HepaJbHAs IUJIOTHOCTh KOCTEM aCTPOHABTOB-KOC-
MOHABTOB YMEHBIIIAeTCS HACTOJIBKO, YTO II0 BO3-
BpallleHUWHM Ha 3eMJII0 Y HUX HepeaKO BO3HUKAIOT
CIIOHTAHHBIE ITIePEIOMBI KOCTEH CKeJIeTa ITPU 06BIY-
HBIX 3eMHBIX Harpys3kax. KoCcTH TepsiioT KaJIbLIUM
HepaBHOMEpHO. FBojblile Bcero OH BBIMBIBAETCSI
M3 YYaCTKOB KOCTH, KOTOpble OPMUPYIOT CYCTABEL.
TarKke 3aMe[JisIeTCs IIPOLIeCcC PeMOLeIUPOBAHUS —
IIOCTOSIHHOT'O O6GHOBJIEHHS KOCTHOM TKaHU.

CepIeyHO-COCYAUCTAs CHCTeMa — caMasi FPaBUTa-
LIMOHHO-YYBCTBUTE/IbHAS CHUCTeMa B OpPraHH3Me
YeJ0BeKa, OHA PACcCUMTAHA Ha CTabUIbHYIO pabo-
Ty UCKJIIOYUTENIBHO B YCIOBUSIX ITIOCTOSIHHOM CUJIBL
TSIDKeCTH . OTCYTCTBI/IE TDABUTALIMKU IIDUBOOUT
K YMEHBIIeHUI0 06beMa KPOBU, MSTKOCTH BeH,
ocimabieHHBIM 6apopelieNTOPHBEIM  pedercaM
U CHIDKEHHOM OPTOCTAaTHYeCKOM YCTOMYHBOCTH
opraHusma. OIlacHee BCero JAJisl 4ejioBeka 6pIcTpoe
pPa3BUTHe aTPOOUHU CepIeUHOM MBINIIIEL U 06Iast
aHeMUsI KPOBETBODHOM CHCTEMBL.

ObcnemoBaHUSI KOCMOHABTOB BO BPeMSI KOCMU-
YeCKHUX I10JIeTOB JIJINTeIbHOCThIO B HECKOJIBKO Me-
CsILleB IIOKa3ajM, YTO OHU MOTYT TepsTh B Cpef-
HeM 0,5-1% KpacHOM KOCTHOM MacChl Ka>KIBII
Mecsl], Oaske eCIU IIPOAOJDKAIOT TPeHUPOBATHCS.
A 3TO 03HAYaeT, YTO KpUTHUeCKasl TPaHULA [
BO3MOXXHOCTH BOCCTAHOBJIEHUS IIOTePU KPaCHON
KOCTHOM YaCTHU CKeJIeTa COCTaBIsIeT He 60itee 15 Mme-
CsILleB HEeNIPePBIBHOTO HAXOXAEHUS B YCIOBUSIX
MUKpOrpaBUTal MU, ECIU YeloBeK 10 KaKUM-TIH-
60 IIPUYMHAM IIPEBBICUT 3Ty KPUTHUYECKYIO Ipa-
HUILLY, TO IIPHU BO3BPAILLEHHH Ha 3eMJII0 OH JIu60
IOru6HeT, 1160 OCTAHETCS UHBAIHUIOM.

KocmoHaBT Banmepuit ITonsikoB (Valeri Polyakov) -
eIUHCTBEHHBIN 4YeJIOBeK B MMpe, HaXOLUBIIHNI-
€S Ha CTaHIUU «Mup» 6omee 14 mecsieB (437 cy-
TOK - 14,56 Mmecsaua) [5]. OH 3KCII€pPHMEHTAILHO
Ie-HaKTo JOCTUT KPUTHYUECKOIO COCTOSIHUS IT0/IaB-
JIeH!sI KPOBETBODHOM QYHKIIMM CBOEro CKejeTa
B YCJIOBUSIX MUKPOTPaBUTALIHH .,

OMOEHUA YE/TOBEKA
B KOCMOCE, TAK KAK 3AILNIIAET
KOCTHbIA MO3T 0TgPA3PYIIEHUS.
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He T[IpenCTaBISIOTCS PEAbHBIMU  IIPOEKTH
HOeunnca Tuto (Dennis Tito) (Inspiration Mars
Foundation) u Baca Jlaucmopma (Bas Lansdorp) (Mars
One), HUKAaK He YYUTBHIBAIOIIUX 3TOT KPUTHYe-
CKUU dakTop. Bpsim nu MinoHy Macky yoacTcs 3a-
centuTh Mapc MUJUTMOHOM IIe€peceieHLIeB C 3e MU,

Cuna TsDKeCTH Ha Mapce COCTaBisieT OKOJIO
40% (0,378 g) OT YPOBHS CHUIBL TSKECTH Ha 3eMiie
(Ha JlyHe cuia TSDKeCTH COCTABIsSeT OKOIo 16,5%
(0,165 g)). KocTHast TKaHb y IlepeceyieH1eB Ha Map-
Ce IIOCTeIlIeHHO YMEHBIITUTCS [IPUMEPHO B 3TOH 3Ke
nporopuuu (100 %-40%=60%), U CTAaHET MEHb-
e KPUTUYECKON IIOTepU B IlepecueTe Ha [OJII0
KpPaCcHOro KOCTHOTO MO3ra IIPHMEPHO B JIBa pasa
({60+0,45}/15=1,8). COOTBETCTBEHHO, y IIepeceeH-
11eB Ha JIyHe KOCTHAs Macca CTaHeT Ha IIPUMepPHO
84,5% (100 %-16,5%=84,5%) MeHbIIIe, TO €CTh IIPU-
MepHO B /IBa C [I0JIOBUHOM pa3a MeHbllle KpUTHYe-
CKOM MacChl B IlepecyeTe Ha MacCy KpacHOr'o KOCT-
Horo mo3sra ({84,5+0,45}/15=2,535).

BelllecTBO KPAacCHOTO KOCTHOI'O MO3ra MOXKET
GYHKIITMOHUPOBATh Ha KPUTHUUYECKOM YpPOBHE IIO-
TepH CBOeM MacChl He 6oiee uyem 7,5-15% (pa3me-
Pbl MHAMBHUAYAIBHOTO pa3bpoca) OT O6IEero ero
KONMYeCcTBA. [Jlajiee pa30BbETCS HapacTarollas
TUIIOKCEMUS. I[IPUMEPHO TaKyI KPUTHUYECKYIO
MacCy KPacHOTO KOCTHOTO MO3ra II€peceeHIIbI
[IOTEPSIIOT TOJIBKO 33 BpeMs IlepesieTa K Mapcy (Iie-
PUOJ, PEaJbHBIX IIePEJIeTOB CErOJHS COCTABIISET
oT 128 ;o 333 gHel), eCIU BeCh 3TOT IepeseT 6yaeT
TIPOUCXOAUTD B YCIOBUSX MUKPOTDABUTAIIUH .,

M3-32 CYILIeCTBEHHO MeHBIIeN CHUJBbl TSIKeCTU
Ha [IOBEPXHOCTU Mapca, Oaske IIPpU LOCTATOYHOM
3arrace KMCJIOPoJa, IIPUBE3eHHOr0 C 3eMJIN, Mapco-
HaBTHI-KOCMOHABTHI-ACTPOHABTHI HAUHYT ITOrU6ATh
y>Ke K KOHITY [IEPBOro rofia OT HeJoCTaTKa KHUCIOPO-
Jla B KPOBU. A Ha ITOJIET Ty/ia ¥ 06PATHO ITOHAI06MT-
Cs1 He MeHee 33 Mecs1eB [6], UTO IPUMEPHO B [IBa
pa3a IIpeBBIIIAET TEOPeTUYEeCKU PACCUUTAHHBIN
KPUTHUYECKUN YpOBeHb B 450 CYTOK HaXOXAEeHUS
YeJIoBeKa B YCJIOBUSIX MUKPOIPDABHUTALIUH.

HcxXons M3 3TOrO, UeIOBEYEeCTBO CMOXKET SKUTh
TOJIBKO Ha ITOCTOSIHHBIX OP6UTAaX BOKPYT 3TUX ILJIa-
HeT U UX CIIYyTHUKOB B TOMEOCTATUYEeCKUX KOBUe-
rax C IMOCTOSIHHOM MCKYCCTBEHHOM TpaBUTAllHel,
U KPAaTKOBPEMEHHO IIePHOAUYECKU II0CEIIATh
PacCIIonoXKeHHBIE Ha MX IIOBEPXHOCTU U B HeApax
BasKHBIE ITPOMBIIIIIEHHBIE [IPOU3BOACTBA, KOTOPBIE
6yLyT IIOCTOSIHHO 06CITY>KMBAThCSI UCKIIIOUNUTETIBHO
poboramu [7, 8, 9, 10, 11, 12, 13, 14, 15].

Jlyis ocBoeHU s TiaHeT COTHEYHOM CHCTEeMBI Heob-
XOOMMO CO3JaHHEe IOMEeOCTATHUYeCKOro KOBYera,
B KOTOPOM IIOAZEPsKUBAETCSI TOMEOpe3 OHTOTeHe3a
yeoBeKa (IofaepsKaHue ITOCTOSIHCTBA B pa3BHBa-
IOIIMXCSI CHCTEMaX Ha OCHOBE [OHAJIeKTHYeCcKOTO
B3aMMOJIEMICTBUS [IOJIOKUTEIBHON U OTPULIATEb-

HOM 06paTHOM CBSI3H) [16, 17], C IOCTOSTHHOM HCKYC-
CTBEHHOU rpaBUTAlLIMel OKoIo1g.

Y obuTtaTesiell TOMEOCTaTHYeCKOTr0 KOBYera A0JI-
JKeH IIOAOEP>KHUBATBHCA TOMeOoCTa3 BCeX 6rooruye-
CKHUX U CIJI/I3I/IOJIOI'I/I‘IeCKI/IX moxasartenein OpraHus-
Ma, TOYHO TaKOM ’Ke, KaKOM HMeJI MeCTO Ha 3eMie.

Ha TakoMm 06MTaeMOM FOMEOCTATHYECKOM KOBUE-
re MOJKHA OBITH YCTAHOBIEHA MOIIHAA Kak (I1ac-
CHBHAas) MexaHHYecKas, Tak ¥ (AaKTHBHAas) aBTO-
MaTH4ecKas JIeKTPOMarHUTHAs 3alluTa (3KpaH)
OT HOHU3UPYIOIIEr0 KOCMHYECKOr0 M3My4eHUs,
KOTOpOEe TaKKe HECOBMECTHMO C paboTOM OpPraHoB
KPOBETBODEHHUSI.

B yeM B JAQHHOM IIPeJIOKEHUU 3aKII0UeHa Ha-
y4Has HOBU3HA? I[lepBble Hay4YHbIe IIPOEKTHI KOC-
MHYeCKUX [10CeJIeHU N JTIofer BeABUHYIU K. [u-
OJIKOBCKUI [18] u ®@. Llauzep [19]. IlepeuncieHue
3THUX IIPOEKTOB - OTAEIbHAS MCTOPUUYECKAs TeMa.
Hamry uHTepechl JesKaT B TeXHOJIOTUYeCcKOoM ITIo-
CKOCTY IPUHILIUITHAIBHO HOBOM KOMITOHOBKH KOC-
MHYeCKUX I11aTOOpM, IIpefHa3HAUEeHHBIX MJIs
IIOCTOSIHHOTO ITPOSKMBAHUS JIIOZIEH B KOCMOce, ITO
JIOJIKHA OBITh KOHLIEIITyabHAsl TeXHOJIOTHYecKast
3aMeHa COBpeMeHHBIX CTAHI[UI BpeMeHHOTI0 I1oce-
ureHus (CBII) Tuma « Mup» ¥ MKC Ha CTaHIIHMKM-KO-
PabiIu MOCTOSTHHOTO IposkuBaHu (CIIII).

IIpednazaemple CIIII 00AKHbL UMemb cAedyloujue Xapak-
mepucmugu;

1) IIOCTOSTHHYIO MCKYCCTBEHHYIO I'PABUTALIUIO
IIPUMEPHO B 1 g, YTO IT03BOJIUT He OTPAaHUYUBATh
MaKCHUMUIBHBIF KPUTHYECKHUI CPOK IIPEOhIBAHHS
B KOCMOCe ITPU6IU3UTENBHO 15 MecsSIiaMuU (OKOJIO
450 gHen);

2) MAaCCHBHYIO CBUHI[OBYIO 3aIITUTY YKHJIbIX OTCEKOB,
CHIDKAIOIIYIO YPOBEHH KOCMHYECKOT0 O6/TydeH s
B 350-500 pa3, TeM CAMBIM IIPUOIIKASI MHTEH-
CHUBHOCTD BO3/IeFICTBHS K YPOBHIO KOCMMYECKOM
PaZHaLIMU Ha II0OBePXHOCTU 3eMJIH Ha YPOBHE
MOPSI; & TAKKe 3K30CKaPaHAPEI C IIOITHOM 3aIUTON
OT KOCMUYECKOT0 U3JIyYeHUSs IIPU HeOTPaHHUYeH-
HO¥ I10 BpeMeHU paboTe B OTKPhITOM KOCMOCE;

3) ATOMHYIO 3HEPreTH4YeCKYIO YCTAHOBKY B JOIIO/IHE-
HHE K COJIHEYHBIM 6aTaPEHM;

4) ATOMHBIE OABUTATEIN B OOIIOJIHEHHE K TPAAM -
IIHMOHHBIM;

5) CIII1 SOJDKHBI CTAaTh KOCMHUYECKHMMHU ropoa-
MH-KOPa6JISIMU C [IOJTHBIM pereHepalliOHHBIM
LIMKIIOM;

6) CIII1 6yayT ITPOAOIKUTEILHOE BPEMSI COOHPATHCS
Ha OpbHTe 3eMJIH, II03TOMY JAHHBII IIPOEKT Tpe-
6yeT GOJIBIIHMX 3aTPaT U, CJIENOBATEIBHO, AOJIKEH
CTaTh MEXKIYHAPOLHBIM. ITO LOJIKHEI OBITh HACTO-
SIIHe MHIYCTPUATBHEIE «KOCMHYECKIEe BephI»
(«IIPOM3BOACTBO CPELCTB IIPOM3BOACTBAN).



TOMEOCTATHYECKHH KOBYET 1014
BbITh OCHAILEH CPEICTBAMU
PAITUKATbHOM 3ALIUTHI OT
KOCMUYECKOT0 U3MYYEHUS,
TMATYEHO BO3JEACTBYHOLIETO HA
OPTAHU3M YE/TOBEKA.

II. NOYEMY HEOBXOAUMA NONHAA
SALIWUTA OT KOCMUYECKOT0
W3NTYYEHNA?

B oTcyTcTBHE aTMOCHEPHOTO CI0s, 3alUIAolIe-
ro JIIoJIeHr Ha 3eMiie, KOCMOHABTHI Ha MKC moaBep-
rarpTcs 6onee yem 350-KpaTHOMY MHTEHCHBHOMY
KOCMHYECKOMY O6JIy4eHUI0. 3a CYTKU YJIeHbl 3KU-
maska IOJYy4YaloT O3y pafHallvu IIPUMEPHO PaB-
HO3HAYHYIO 06JIyUeHUI0 YeJloBeKa Ha 3eMJIe 32 Fof,
(B pasmepe oxosio 0,3, 0,8 wiu 1,0 MHJUIU3HUBEDPTA
(M3B)) [20].

3a cTa”HAapTHEBIe 180 CYTOK I10/IeTa KOCMOHABT Ha-
6upaet oT 50 go 150 M3B. 3TO cymMMa O6IydeHUs,
KOTODYIO IIONYYUT uUeJioBeK, ety OyneT [enaTh
peHTreH 150-400 pa3 3a moirofa (YTo SKBUBAJIEHT-
HO OJHOMY-ZIBYM DEeHTTeHOBCKUM OO6CIef0BAHUSIM

Puc. 1. CmaHghopdckuli mopoudasbHbili
(KosnbyeBol) BapuaHm KOCMUYECKOL
KonoHuu, xydoxcHuk William-Black

eXeHeBHO). IIoc/ie 40 PeHTreHOBCKUX 06CiIefo-
BaHUM PHUCK 3a60JIeTh PaKOM JIETKHUX, II0 CTaTH-
CTHKe, Bo3pacTaet Ha 50-70 % (a rmocsze 400 peHTre-
HOBCKUX 06C/IeZIOBaHUH (67 pa3 B MECSIL) 3TOT PUCK
yBeIUUYMBAeTCs B 5-7 pas).

Bcero 3a 60 et [21] (c 26 uions 1958 roma
mo 23 ampens 2018 roma) B MHpe CKOHYAIOCh
OT ITPSIMBIX OHKOJIOTHYECKHUX 3a601eBaHU M 44 KOC-
MOHABTa-aCTPOHABTAa UM KaHAWJATa Ha II0JeT
B KocMmoc (13 Hux 20, vunu 45,45%, - 13 Poccuun),
28 yMep/IU OT OCTPOM CepAedHOMN HeJOCTATOYHO-
cTH, 15 moru6au OT MHCYIBTA (a TaKKe HHPAPKTA
MHOKapJa) U ero (Mx) IIOCIeACTBUI, YTO COCTa-
BHJIO B O6IIeH cyMMe 87 YenoBeK (43+44=87), unu
40,1% OT 0b611ero yuciaa U3 217 ymepirux (M3 HUX
107, unu 49,3 % OT 06IIlero KOJIHUYECTBa, - U3 Poc-
cuHu). B cpemHeM B POCCHMH B OOBIYHBIX T'PYIIIIaX
HaceJIeHUS 3TOT II0Ka3aTesb 6ojiee ueM B [iBa pasa
HUKe U paBeH 16,6 % [22].
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ACTPOHABT-XEHLINHA

o

KeHLWWHbl pexe cTpajatoT
OT MNOTepu Cayxa B MOKUIOM
BO3pacTe, 6e3 yK/oHa B
CTOpPOHY OTKa3a JIeBOro yxa

MoKa HW Yy 04HOM U3 &
¥EHLLUMHbI He 06HapY*HNUANCH
KIVMHUYECKIN 3HaUMMble

MEeHLNHbI AEMOHCTPUPYIOT ©
HEebONbLLON YKNOH B CTOPOHY
TOYHOCTM peuu

=c¢

bonee MOLWHbI
VMMYHUTET

AAWMX nyTen

Bonee BocnpunMymnBbl o
K OpTOCTaTU4eCKom
HEeyCTONUYNBOCTU

Yaule cnyvatorcs
NHOEKLMN MOUYEBLIBO-

Yalle B noykax L

obpasytoTcs
CTPYBUTOBbIE OrpoMHas o
KaMHU WHAMBUAYaNbHas

X

CerofHs YCTAHOBJIEH HOPMAaTHB TLOJOBOM [I0-
IIYCTUMOM [03bI OGIYyUYeHUS YIEHOB JKHIIKA —
500 M3B. A ellle eCTh OOIIUM JIMMHUT, HAaKOILJIEH-
HBIH B TedeHUe Bcex 1101eToB: 1000 m3B. [Ipu 3ToMm
B aTOMHOM ITPOMBIIIUIEHHOCTU B PocCcUM paspe-
IIeHHass HOpPMAaTHUBHAs TOA0BAasl 4032 O6IydeHUs
He 1ripeBbllraeT 20 M3B. MOHU3UpYIOIee HU3Iy4ye-
HUe MarybHo BIHSIET HAa KPOBETBOPHBIE U [IPYyrHe
KJIeTKY UMMYHHOM CHCTEMEI.

Y KocMoHaBTa B.B. BaciloTMHa KOCMHYeECKOe
U3JIydeHUe UHAYLIUPOBAJIO PaK IPeACTATeNIbHOM
SKejie3bl, OT KOTOPOT'0 OH BIIOCIEACTBUM CKOHYAJI-
csi. BMecTo pacueTHBIX 282 1oJieT 6bUI IIpepBaH
Ha 64-e cyTKkU. «IloJyieT 6B IPepPBaH I10 TpeboBa-
HMIO Bpayel B CBSI3U C OIIACHBIM 60/€3HEHHBIM
coctossHUeM B.B. BacloTHHa BCJIeACTBHUE YpO-
Joruyeckoi 6ome3HU. [eHepalbHBIM KOHCTPYK-

BapunabenbHOCTb Npu
noTepe MbILLEYHOM
N KOCTHOW Macchl

TOp akageMuKk B.II. TJIVIIKO. 28.11.1985» (apx.
Ne 266, 1. 17-20) [23].

BbIBO/Ibl

«JIOKOMOTHB KOCMHYECKOHM 3KCIIAHCHUU YKe 3a-
nyiieH. CerogHs MBI He MOXKEM II€PEUYHCIHUTD
BCeX IIepeMeH, KOTOPHhIe IIPHUHECET I10-HaCTOsIIe-
My [J106aJIBHOE OCBOEHHE KOCMOCA, TaK ke, KakK
HeJb3s O6BIJI0 B TOYHOCTH CIIPOTHO3UPOBATH, Ha-
CKOJIBKO MacCOBasi KOMITBIOTEPHU3ALIMSI U3MEHUT
LIMBHIM3ALIUION [24].

Ha faHHBINM MOMeHT ITpoekKT MKC IOTHOCTBIO
BBIIIOJIHUJI CBOIO UCTOPUYECKYIO0 MUCCHUIO. ETo BeK
3aKOHYMUJICA. DII0Xa HAYaJIbHOTO OCBOEHHUS KOC-
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OT NOTEPW CJiyXa B NMOXWIJIOM
BO3pacTe, NPenMyLLeCTBEHHO
B JIEBOM yXe

2 Y HEKOTOPbIX MYUYNH
0obHapy*KunBanmcb
KNVHUYECKN 3HAYNMble
HapyLeHVs 3peHns

2 MYM»UWNHbI EMOHCTPUPYIOT
HEBObLLOKN YKNOH B CTOPOHY
TOYHOCTM peun

= MeHee BOCNPUNMUUBDI

K OpTOCTaTU4YeCcKom
HeyCTONYMBOCTUN _
=

Bonee cnabbiii
UMMYHUTET

o Pexe cnyyatorcs
MHOEKLMN MOUEBLIBO-
AALWMX NyTen

Yaule B noyKkax

obpasytoTcs
OKcasiaToBble
“ OrpoMHas KaMHWn
UHAMBUAYaNbHas

BapvabenbHOCTb Mpu
noTepe MblLLIEeYHOM
N KOCTHOW Macchl

MoOCa 3aBepIIMJIACh [MeYaJIbHBIM MaPTHPOJIOTOM
217 KOCMOHABTOB U KaHIMOATOB Ha II0JIeT B KOC-
Moc 32 60 et (1958-2018), 4TO He MOXKET He 3acTa-
BUTH HAaC 3ayMaThCs.

Co3aHMe TOMeOoCTAaTHUUYeCcKOro KoBuera — HOBOe
rJ06apHOoe HaIlpaBJIeHHEe B OCBOEHHH KOCMOCa.
OHO SBJISeTCS MOIIHBIM JIOKOMOTUBOM UCTOpUYe-
CKOrIO IIporpecca HMBHJIM3allKH .

Wpeu MinoHa Macka, baca JlaHcmopria U JJeHHU-
ca TUTO O IpSIMOM 3acejleHUU IUIaHeT COJHeY-
HOI CUCTeMBI BPSIZ, JIU OKasKyTCSI COCTOSITeNIbHBIMU
C TOYKU 3PEHUSI COBPEMEHHOM TeOPHUU KOCMHYe-
CKOM MeIULIUHEI.

Ha ceromHs HeT HUKAKOHM aJIbTEPHATHUBEL MEKAY-
HApOAHOMY IITPOEKTHPOBAHUIO M CTPOUTEIBCTBY
BCEM MHUPOM MEXKOYHAPOOHOIO TCOMEOCTaTHUe-

Ha 3emne

B KocMoce

CKOro KoBYera (MI'K) BMECTO OT>KHBIIIEH CBOM BEK
MKC. HacrtymnaeT HPHHLMWIIMAJIBHO HOBAas 3II0Xa
IIPMMAaTa aCTPOIIOIMTUKY HaJ| T€OIOTUTUKOM .

1leneBoM 3aaueri IMBUIN3ALIUH CTAHOBUTCS TO-
TaIbHAs HHAYCTPHUAIM3ALIMSI KOCMOCA, KOTOpas
SIBJISIETCS. TIPSIMBIM CJIEACTBHEM HHIYCTPHAIH3a-
LIMM Ha 3eMJIe, HaYaBIIEeHCS C [IePBOTo IIJIaBaHUsI
Konym6a u oTKpeITUSI UM HoBoro CBeTa.

Bcsl 5KOHOMUKA 3eMJIU IIOCTeIleHHO 6yheT Ioj-
YMHEHA 3TOM HOBOM 3ajiaue, YTO HeHM36esKHO IIPU-
BeIeT K IIOJIHOM PeOpraHM3allMU COBPEMEHHOTIO
IIOJIUTUYECKOTO YCTPOMCTBa O06IecTBa Ha BCelt
IJIaHeTe. 3aJa4yy KOHKPETHOM I'eOIIOIUTHUKY KasK-
JIOM CTPaHBI YejloBeuecTBa 06 beKTUBHO 6yayT dop-
MUPOBATHCSI BBICHIIMMU HAACTPAaHOBBIMHU 3aJlaya-
MU aCTPOIIOJIUTUKY LIUBUJIN3ALIHHU.
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EAN-HOCHTE

OCHOBA CUCTEMbI TPAHCS
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00KMop MeXHUYECKUX HAYK, cmapLuuli Hay4YHbIL
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B cTaTbe NPeaNoXeHOo pacnpoCTPaHnTb KOH-
LIeNLMIO TaK Ha3biBAaEMOro 6EPEXANBOrO, VNN uaeanbHOro, 'y
npov3BoacTea (0603HaYaeTCH aHIONSbIYHLIM TEPMUHOM lean
production) Ha NPUHLMMbI KOHCTRYMPOBaHWS CPEACTB BbiBE-
[EHUS KOCMUYECKNX aRNAPaToOB'Ha OpbUTY = pakeT-HOCUTENEN.
OCHOBHbIM MPU3HaKOM lean-HocuTtens SIB/IAETCS MaKCUMaJb-
HO€ KOHCTPYKTUBHOE COBEPLUEHCTBO, AOCTUIHYTOE NPU MUHU-
MaJibHbIX GUHAHCOBbIX U BPEMEHHbIX 3aTpaTax. MIMEHHO psA
lean-HocuTenen, paccunTaHHbli Ha UHTEHCKBHbIE TPAHCMOPT-
Hble MNOTOKM «3eMns - opbuTa», No3BOMMT HauaTb MaCLITaBbHYI0
UHAYCTPUANM3aLMi0 KOCMOCa.
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JHOM H3 CYIIEeCTBEHHBIX Hpo6ieM Ha IyTH

UHIYCTPUAIM3ALUH KOCMOCA SIBJISIETCSI CO-

3[aHHUe AelreBor U 3QGeKTHUBHOM KOCMUYe-
CKO¥M TPaHCIIOPTHOM CHUCTEMBI. DKCIUIyaTHPyEeMBbIe
B HACTOSII[ee BpeMsI PAKeThI-HOCUTENN OTIMYA0T-
CsI UPe3BBIYAMIHO BBICOKOM Ce6eCTOMMOCTBIO, MIJIH-
TEJIBHBIM ITPOM3BOACTBEHHBIM LIMKJIOM U ITPOZIOJI-
SKHUTEIbHOM IPeACTAPTOBOM IOATOTOBKOM (puc.1).

IIo JAaHHBIM eKerofgHoro ordeta ®demepasbHOro
YIIPaBIEeHUS FPAsKAAHCKOM aBUALIUY (MUHHCTEDPCTBA
TpaHcriopta) CIIA (Federal Aviation Administration)
[1], ITO COCTOSTHIIO HA 2017 TOJT CTOUMOCTb BhIBEJIEHUSI
1 KT I107Ie3HOr0 IPy3a Ha HU3KYIO OKOJI03eMHYVIO Op-
6uty (HOO) BBICOTOM 200 KM [IJIsI COBPeMeHHBIX PH
cocTaBisiia oT 2,7-2,8 ThiC. moi. (PH Falcon 9 u Ipo-
TOH-M) 10 90 ThIC. Boyt. (PH Pegasus-XL). HecmoTpst
Ha 3aIipefie/IbHO BBICOKHE 3KOHOMHYeCKHe II0Ka3a-
Tenu, PH Pegasus-XL 11orasia B KHUTY peKopAoB ['HH-
Heca KaK CaMBbI IeIeBbIE HocUTeb (1) [2]. JercTBU-
TeJILHO, ee CO3ZlaHMe 060IIIOCh BCETO B 45 MJIH JIOJIII.
CTOMMOCTE ITyCKa TAaKKe 60Jiee WIN MeHee ITpueMIIe-
Ma - nmopsiaka 40 muiH moiut. OOHAKO M3-32 YPe3BhI-
YarHO BRICOKOM CTOMMOCTH BhIBeZeHHsI Ha HOO 1 Kr
I10JIE3HOIO IPy3a 3Ta paKeTa CYHUTaeTCs O4eHb JOPOo-
rOM, U 3a IoYTH 30 JIeT 3KCIUTyaTaluu (c 1990 roga)
6BLIO IIPOM3BELIEHO BCEro 43 ee ITyCKa.

BHenpeHre Ha IIPefIIPHUATHUSX PaKeTHO-KOCMU-
YeCKOM ITPOMBIIUIEHHOCTU DPAa3IMYHBIX CTPaH TakK
Ha3bIBaeMBIX TEXHOJIOTHH lean production [3]'K Ko-
PEHHOMY Y/IYYIIEeHUIO CUTYALIMU IIPUBECTU He CIIO-
COBHO, TaK KaK He 3aTparuBaeT KOHCTPYKLIUIO H3fe-
UM, YroMmsiHyTas Bblllle PH Pegasus-XL SBIseTCS
SIPKMM IIPHMEPOM TOrO, KaK B pe3yJbTaTe MCIIONb-
30BaHUS ITPOU3BOACTBEHHEIX lean-TexXHOMorui (lean
production)? mOMyYMIOCh U3feNIHe C HelIpUeM/IeMBbI-
MU TEXHHUKO-5KOHOMUYECKU MU XaPaKTePUCTUKAMU.

B 2014 romy mpodeccop Menry Yo (TexHoIorude-
CKUM UHCTUTYT Kiocio, SrmoHus) u mpodeccop du-
nuro I'panpanu (G.A.U.S.S. Sri, Tanus) BEIABU-
HY/IM KOHLeNIIMI0 lean-cmyTHuKa (Lean Satellite
Concept) [4]. K mpu3HaKaM CIIYTHHKA, CO3JAHHOIO
10 TeXHOJIOTUH lean satellit, 6bUIM OTHECEHEI, B YaCT-
HOCTU, HHU3Kasl 00I1asi CTOMMOCTb, KOPOTKOe BpeMs
IIOCTaBKH, [IPOCTOTA, BBICOKAS HAZIeXKHOCTh, HU3KUE
PHCKH, Maasi IIPOLOJDKUTENIPHOCTh MWCCHUH, BO3-
MOXKHOCTh OITIeDaTHBHOIO 3aIlyCKa, HeboJblile H3-
IepP>KKU U TOMY ITofo6Hoe. CefyeT 3aMeTHUTh, YTO
upes lean-criyTHUKA I10Iy4YaeT Bce 60JIbIllee pacIIpo-
CTpaHeHMe B Mupe. B gHBape 2018 roxa B SAIIOHUU
B ropojie KUTaKIOCIO ITPOIIIeN CTIIel[MaIM3UPOBAHHBIH
MeKOYHAPOSHBIM CeMUHAP 10 lean-CIIyTHUKaM.

Ha HaI B3I/, lean-IIpUHIIMITEL 6BII0 GBI LIeJIe-
C006pa3HO PACIPOCTPAHUTD U Ha JAPYTrHe HU3IeIHs
KOCMHUYECKOM TeXHUKH, B YACTHOCTU Ha CPeJCTBA

BhIBefieHUST (CB) KOCMHYECKUX aIIlapaToB Ha Op-
6uTy (paKeTh-HOCUTEIHU, Jajiee - HOCUTEIU UIH
PH). B kauecTBe GOpMaIbHOM OCHOBHI TAKOT0 0606-
LIIeHUS IPeAJIaraeTcsl UCII0Ib30BATh IIOHSITHUE Hle-
QIBHOM TEXHUYECKOM CUCTEMBEI (B CMBIC/IE IIOHSITUS
HUeaNbHOCTH?, BBeJeHHOro I'.C. AJbTIIY/LIEPOM
B CO3TAHHOM MM TEOPHUU DellleHUs M306peTaTeNlb-
ckux 3amau (TPU3) [5, 6]), KOTOpoe, Ha HaIIl B3TJIAL,
BKJIFOYAeT ITOHSITHE lean-CUucTeMsl,

Ilon uaeasbHOCThIO I M3eIusI KOCMHYEeCKOH Tex-
HUKU OyJeM MOHMMAThb OTHOIIEHHE IT0KAa3aTesls
LeneBor 3GQeKTUBHOCTH IIPUMEHEHUS U3LeNHs
10 Ha3HaueHUI0 F K 3HaUeHHIO HEKOTOPOI 0606-
meHHOM QYHKUMM 3aTpaT C, Ha ero Co3JaHue
U GyHKIIMOHUDOBAHUE:

1=F/C,.

[loka3zaTenb LieeBoM 3PeKTUBHOCTH F MOKeT
IIPEACTABIISITH COBOM CYMMY HEKOTOPBIX YaCTHBIX
[IOKa3aTejIeH, XapaKTEPU3YIOIIUX LieJIeBble (IT0Tpe-
6UTEIBCKIE) CBOMCTBA KOCMHUYECKOM TEXHUKHU , [JIs
PH OCHOBHEIM IIOKa3aTeleM LieeBoM 3pdeKTUBHO-
CTHU SIBJISIETCSI KOHCTPYKTHBHOE COBEPIIEHCTBO,

ObobmenHas QyHKUUA 3aTpaT C, OIpefenseTcs
CTOMMOCTBIO CO3[IaHUS U 3aIlycka H3[eNusi, 3aTpa-
TaMU BPeMeHU Ha COo3[aHUe U IIPOU3BOACTBO, Mac-
CO-TabapUTHBIMU XaPaKTEPUCTUKAMHU U TaK Aajiee,

CZ = f(¢7 T’ P, V’ L’ E))
rae @ - duHaHCOBHIE 3aTPaThl; T — AIUTEIBHOCTD
[IPOM3BOACTBEHHOTO LIMKIA, P - Macca HU3enud,
V - 06beM u3pmenus, L - XapaKTepHbIE pa3Mephl

usnenusd, E - 3aTpaThl 3HEPTHUU Ha IIPOM3BOLACTBO
W JIOTUCTHKY.

TIOBBIIIEHUE UIeJIBHOCTH H3IeIHS KOCMUYeCKOM
TeXHUKHU (I »max) MOXKeT [IPOMCXOAUTD KaK B PaM-
KaX CYIIeCTBYIOUIEr0 KOHCTPYKTHBHOIO OOIHKA,
TaK U B Pe3y/IbTaTe PaAHUKAIbHOTIO M3MEHEeHUS KOH-
CTPYKLIMU U CAMOTO IIPUHIINIIA JeHCTBUS U3LETU.

B cBeTe HM3/IOKEHHBIX BbILIe TEOPETHYEeCKHX
TMOJI0OKeHHH K OCHOBHBIM NpH3HAKaM lean-Ho-
CHTeJIsA CJIeAyeT OTHECTH:

1. HH3KYI0 O6IIYI0 CTOMMOCTE (CTOMMOCTD ITyCKa)
PH B COYeTaHUU C HU3KOM CTOMMOCTBIO BhIBE-
JIeHUs eIUHUIBI MacCHI (1 KT') II0JIe3HOIO IPy3a
Ha opouTy.

2. KOpOTKHUIT ITPOM3BOACTBEHHBIN LTUKII
B COYETAHUU C BBICOKOI OITePaTUBHOCTBHIO ITyCKa.,

3. MaKkCHMMAaJIbHO BBICOKOE COBEPIIEHCTBO
KOHCTPYKLIMH.

K [OOIIONIHUTENBHBIM IIPU3HAKAM lean-HocurTe-
11 MOTYT OBITH OTHECEHBI HCIIOJb30BaHUE 3KOJIO-
TH4YeCKH YHCTOIO PAKETHOI'O TOIIJIMBA M BBICOKAA
HaOe>XHOCTh.

" TouHo20 nepeBoda Ha pyccKuli A3bik lean production He umeem. [pUGAU3UMENbHBIL CMbIC/ COOMBEMCMBYem onpedeneHuto
«nNpou3BOOCMBO, B KOMOPOM OMCYMCMBYem BCE JIUWHEE U HEHYWCHOE». VIHo20a nepeBodumcs Kak «bepewciuBoe npou3BodcmBso».
2 Hanpumep, npu co30aHuu PH Pegasus-XL WupoKo Ucnoib30Basoch 3ameujeHue HaseMHol aKkcnepumeHmassHol ompabomxu

MameMamu4yecKuM MoOeaupoBaHueM.

3 B npedesibHOM ciyyae eabapumsl U Macca B udeasbHoli cucmeme (B cMbicie noHsmus udeanbHocmu I.C. Aibmuiysinepa) cmpemMsmcs K
HyJIt0, a yenesas gyHKyus He yxydwaemcs (cucmembl Hem, a hyHKUUS BbINOAHSAEMCs!).
4 KOHCmMpyKmMuBHO€E COBEPUIEHCMBO Xapakmepu3syemcs NPSMbIM UL 06pamHbIM OMHOWEHUEM MaccChl KOHCMpyKUuUU PH K Macce monausa

(Ko3aghhuyueHmM KOHCMPYKMUBHO20 COBEPUWEHCMBA).
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[I0o COCTOSIHUIO Ha CerofHSIIIHUMN OeHb K lean-
HOCUTEISIM YCJIOBHO MOMXHO OTHECTH JIMIIb
PH Falcon 9 (cTOMMOCTb ITyCKa 61,2 MJIH [OJI.,
CTOMMOCTbD BBIBeJIeHUSI 1 KT Ha OpOUTY 2684 oy, ).

PH IIpoTOH-M He3HAa4YUTeNbHO ycTynaeT PH Falcon 9
II0 5KOHOMHYECKHMM XapaKTepUCTHUKaM, HO 3a-
IIPaBJIIeTCS TOKCUYHBIMU KOMIIOHEHTAMMU pPaKeT-
HOTO TOIUIMBA - HECUMMETPUYHBIM LJUMETUIITU-
OPasHHOM U TeTPAOKCHAO0M a30Ta.

MUHUMUALUSA OUHAHCOBBIX PECYPCOB
NP CO3NAHMN PH

OTHOCHUTEeNIbHAsI CTOMMOCTh M MacCa OCHOBHBIX
3jieMeHTOB PH mipefcTaBiIeHBI Ha puc. 2. Kak BUIHO
M3 puc. 2, HAU6OJIBITYIO YacTh CTOUMOCTU PH - 6011ee
50 % - COCTABJIAIOT 3aTPAThl Ha U3rOTOBJIeHIEe OBU-
raTelbHOMN YCTAaHOBKMU.

AHaNIH3 CYIIEeCTBYIOIIUX M IIepCIeKTUBHBIX PH
[IOKa3bIBaeT, YTO MUHUMAaJIbHAS 001I[as CTOMMOCTh
(ctomMocTh mycka) PH B cOYeTAHUU C HU3KOM CTOU-
MOCTBIO BBHIBEIEHHUS eIUHUIIBI MacCHI (1 KT) I1oJIes-
HOTO rpy3a Ha Op6UTY MO3KeT ObITh JOCTUTHYTA CJle-
OYIOIIMMHU ITyTSIMM

1. CHIDKeHHeM CTOMMOCTH ABurateneri PH, Ko-
TOpOe MOXKET OBITh LOCTUTHYTO, B CBOIO O4Yepenb,
33 CYUeT CHUKEeHU S SHEeProHaIIPSAXKeHHOCTU XapaKTe-
PUCTHUK XXUJIKOCTHOIO PAKeTHOro ABUrarens (SKPI):
TeMIIepaTyphl U JaBIeHUS B KaMepe CTOPaHM4.

Kak u3BecTHO, JKP[I OTKPBITOM CXeMBI, I10 CpPaBHe-
HuUO ¢ JKP/] 3aKPBITOM CXeMBI, IMeeT MeHee HaIlps-
SKeHHble XapaKTePUCTHUKU U IOHUKeHHBIH H3HOC
TypbuHBI, 60lee BBICOKYIO HAJEKHOCTh U MEHb-
IIIYI0 CTOUMOCTH [7]. KpoMe TOTO, B CIy4yae aBapuu
rpouecchl B JKPJ OTKPBITOM CXeMBbl Pa3BHUBAIOTCS
MeJJIeHHee M, KaK IIPaBHJIO, CUCTeME aBAPUIHOMN
3allIMTHl ABHUraTeNsd XBaTaeT BpeMeHH OTKIIOUMTH
ero, u3beskaB TeM CAMBIM B3PBIBA U IOxkKapa. OgHa-
KO mpeuMytecTBaMu JKP/] 3aKPHITOM CXeMBI SIBJIS-
10TCs 60J1ee BEICOKKE [TOKA3ATEIU TSTH U YAEIBHOIO
UMITYJIbCA TATH.

2. MakCHMaJbHBIM YIIPOIIeHHeM KOHCTPYKLIUU.
OTO HampaBJIeHHEe OCO6EHHO MEepPCIIEKTUBHO MJIs
JIETKUX HOCUTEeJNeH. B KauyecTBe IIPUMEPOB TAKOTO
I10/IX0/4a MOSKHO IIPUBECTU 3aMeHY ra30TypOUHHOM
[I0JAYY TOIUIMBA Ha BBITECHUTEIBHYIO (IIPOEKTEI
PH Firefly Alpha u PH «TafIMbIp»), HCIIOJIb30BAHHE
ISt 3Toro 3nektpornpuBoga (PH Electron) ¥ ToMy
romo6Hoe.

3.3a CYeT UCIIONB30BAHUS HOBBIX MAaTepPUAIOB
U TeXHOJIOTUM. Tak, HaIpuMep, MHOTUe U3 IIpef-
JlaraeMBIX B HACTOgIllee BpeMs CBepxJerkux PH
CO3IAIOTCSI M3 KOMIIO3UTHBIX MaTepuasoB: Firefly
Alpha, «Tammelp», Vector-R, Electron. Bce 6oiee
LIIMPOKOE IIPUMEeHeHUe IIPU U3TOTOBIeHUU PH U ux
CHCTeM HaXOLAT aASUTHBHBIE TeXHOJIOTUU . Hampu-
Mep, ABUTATeNbHas ycTaHOBKa PH Electron mpakTu-
YeCKH II0JIHOCTBIO HarleyaTaHa Ha 3D-IIpuUHTepe.

4. Ha ocHOBe yHHUQUKALIUU 31eMeHTOB PH. YHU-
dukanus opu cosgaHuu PH MOXKeT paccMaTpH-
BaThCSI KaK Ha YpPOBHE PaKeTHBIX OJIOKOB, TakK
U Ha yYpPOBHE OTHENbHBIX 31eMeHTOB PH (mBura-
Telel, CHUCTEeMBl VIIPaBIeHHUS, MeXaHUYeCcKUX
U IEeKTPUYECKUX HHTEPPEeHCOB C Ha3eMHBIM
IIPDOBEPOYHBIM M CTAPTOBHIM O6ODYLOBAaHUEM).
BeI0 6BI 1ieecoo6pa3Ho mpopaboTaTh BOIIPOC CO-
30AHUS IIOJTHOCThIO YHUOQUIIMPOBAHHOIO CTap-
TOBOTO KOMIIJIEKCA, KOTODBIE MOKHO OBLIO 6BI
KCITONB30BaTh IJIsI IycKa PH pasaUYHBIX pa3Mep-
HOCTEH - OT JIEIKOT'O KJIACCa 10 CBePXTSIKEJIOr0.

[1o UMEIINMCS JAHHBIM [9], 32 CUeT YHUQUKA-
LIMY PaKeTHBIX 6JI0KOB MOKHO JOCTUYD CHUKEHUS
croumoctu PH Ha 15-20 %. Hu3kas ce6ecTOMMOCTh
PH SpaceX gocTUraeTcsi BO MHOTOM 61arofapsi yHU-
dUKaLMY CepUMHOIO IIPOM3BOACTBA BCeX CUCTEM,
BKJIIOYAsl ABUTATENIU (OJIs1 OJHOM PAKEeThl KCIIONb-
3yIOTCS 10 IpaKTHUYeCKU UAeHTHUYHBIX JBUTATeNell
Merlin 1D) [10].

C TOYKH 3peHUs YHUPHUKALIMU U, OLHOBPEMEHHO,
MacirtTabupoBaHus PH 1oj Iojie3Hble Harpy3Ku
Pa3JIMYHOM MacChl, Liej1ecoO06pa3HO B OCHOBY psiia
IepcrieKTUBHBIX PH I10I0SKUTD 6J104HO-MOIYILHBIH
IIPUHIUII. B HacTosIllee BpeMs I10 3TOMY IIPUHITU-
IIy IIOCTPOeHH! psiabl PH «AHrapa» u Falcon.

MUHUMHU3ALUA OUHAHCOBBIX PECYPCOB
JA CYET MHOT'OPA30BOI0
ICI0/b30BAHUA PH 1 EE 3TEMEHTOB

B HacTosiee BpeMs 60IBITHMHCTBO CIIELIUATIUCTOB
CYUTAIOT, YTO Haubonee 3¢PeKTUBHEIM METOAOM
CHIMKEHUSI CTOMMOCTH SIBJISIETCS IIOBTOPHOE WHC-
[1071b30BaHMe PH MJIN KX COCTABHBIX YaCTeH (puc.3).

ECIN HUCKIIOYUTD HEYNAYHBIN, ¢ TOYKWU 3PeHUS
SKOHOMMKHM, OIIBIT KCIIJIyaTalluM MHOIOPa30BOr0
TPAHCIIOPTHOI'0 KOCMHUYeCKoro kommnekca (MTKK)
Space Shuttle’, K 06Hae>KHMBAIOIIKM pe3yabTaTaM
B JAaHHOM HaITpaBIeHUH MOKHO OTHECTU II0Ka YTO
JIUIIB CO3LaHHBIe M. MackoM 4YacTHYHO MHOIOpa-
30Bble PH Falcon 9 Block 5 u Falcon Heavy (puc.3,5).

AMepHKaHCKas KOMIIaHUA Blue Origin c 2012 roga
pa3pabaTriBaeT ABYXCTYIIEHUYATYIO0 YaCTUYHO MHO-
ropasoByio PH New Glenn [11] (puc. 3). MHOropaso-
Bas IlepBas CTYIIeHb 3TOM PaKeThl byaeT OCHAIIATh-
Cs CeMbI0 ABUTATENSIMU BE-4 (pa3pabaThIBAIOTCS
Takke KoMIaHuein Blue Origin), pa6oTammumu
Ha KOMIIOHEHTAaX MeTaH/KUCI0poh. TexXHOIOrUs
CIIACeHUSI U BEePTUKAIBHON (paKeTHO-IUHAMUYe-
CKOM) IIOCaAKY OTPabOTABIIE! CTYIIEHU CIIPOEKTH-
POBaHa U UCITBITaHA B 2015-2016 rogax Ha cybopbu-
TanbHBIX pakeTax New Shepard. IlepBbril yck PH
New Clenn ¢ KOMMepUYeCcKHM CITyTHHKOM KOMIIa-
HuU Eutelsat 3ar1aHUpoBaH Ha 2021-2022 rofel.

ANBPTEDHATHUBOM MHOTOPa30BOMY PaKETHOMY
6JIOKY SIBJISIETCS CIIACEHME He BCero 6JI0Ka, a TONb-
KO IBUTATEIbHOMN YCTAHOBKU, CTOMMOCTb KOTOPOH

> Cmoumocmsb nycka MTKK Space Shuttle cocmasnasina nopsidka 1,5 mapd 0osnapos.
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cocTapiseT 6ojee 50 % OT CTOMMOCTHU PaKETHOTO
61oKka [8] (cm. puc. 3, 4).

VIMEeHHO TaKoe TeXHUYeCKOe pPelleHke JIEXKUT B OC-
HoBe PH 60JIBIIION Tpy30IIogbeMHOCTH Vulcan [8],
CO3IlaBaeMOM COBMECTHBIM ITpemmnpusaTtvem United
Launch Alliance (ULA, IPHUHAIJIESKUT KOMIIAHHUIM
«BOMHT» U «JIOKXUA MapTuH»). ULA IUIaHUDPYET
IIepPBBIH 3aI1yCK HOBOM paKeThl He paHee 2019 roza.

B OT[a/IeHHOM I1epCIIeKTUBE CIIACeHHe U [IOBTOP-
HOE HCII0JIb30BaHKe PAaKEeTHOTO ABUTATES [IEPBOH
CTYIIEHH IUIAHUPYETCS U B IIEPCIIeKTUBHOM eBPO-
rerickoi PH Ariane 6 [12].

B POCCHUM HCTOPHUYECKH CJIOXKHUJIOCH TaK, UTO OC-
HOBHBIE YCHIMS IIPU CO3TAHMU MHOTOPA30BbIX
M YaCTUYHO MHOTOPA30BBHIX paKeT-HOCUTeNIeH
OBUIM HAIpaBIeHbl Ha peanMu3alliui0 He paKeT-
HO-IUHAMHUYECKUX, a adPOAUHAMHUYECKUX METO-
JIOB CIIACEHUS PAKETHBIX GJIOKOB C LIEJIBI0 UX AAJb-
HeHIIero MOBTOPHOTO KCII0Ib30BAHUS (pUC. 5).

B mepByro odepenb peub UAET O IIPOEKTe II0JIHO-
CThIO MHOTODa30BOM TsDkenol PH «DHeprus-2»
(TK-175), mpenyoskeHHOM B 1988-1989 romax HIIO
«3Heprus» [13] (puc. 2, a, 6, 8). TIpoeKT He GBI pea-
JIM30BaH I10 IIPUYUHE COLIMAJIbHO-TIOIUTUYECKUX
KaTakIu3MOB 1980-1990 romos, KOTOpPhIe IIPHUBEIH
K pacraay CCCP ¥ 0T6pOCUIN OTedeCTBeHHYIO KOC-
MOHABTHKY Ha JeCATUIeTUS Ha3an,.

Ha aBHallMOHHO-KOCMHUYEeCKOM CayioHe MAKC-2001
I'KHIIL iMmeHH M. B. XpyHH4YeBa I1peACTaBUII II0JI-
HOPa3MepHBIFI MaKeT DOCCHICKOrO BO3Bpallae-

TABITUIIA 1. PE3Y/IbTATbI AHATTI3A 3KOHOMUYECKHUX OKA3ATENER
MHOTOPA30BBIX CPENCTB BbIBEONEHUS KOMIAHUM SPACEX

Falcon 9

Moka3sarenb

CToumoctb Mnycka

61,2 MAH gonn.

MOTO YCKODUTeNS IIePBOM CTyIleHU «Barikai» AJs
MHOIODa30BbIX BapuaHTOB PH cemelicTBa «AH-
rapa», CIIpOeKTHUPOBAHHBIM II0 ero 3akasy B HIIO
«MonHus» (puc. 4, 2). «bafiKaj» 6BUI pacCUMTaH
Ha 25 3aI1yCcKOB. B manpHeNIeM UX YHCIIO IIPeAIIo-
JIarajoCh YBETHUYHUTE 10 200 [14].

B HacTos1Iee BpeMs 06CY>KAAETCSI BOIIPOC HKOHO-
MUYeCcKoH 3pHEeKTHUBHOCTU MCIIONIH30BAHUSI MHO-
rOpa30BBIX KOCMHUYECKUX KOMIIJIEKCOB U CHCTEM.

B mab6aute1 IIpeACcTaBIeHbI Pe3y/IbTATH aHAIM3a 3KO0-
HOMMUUECKUX II0Ka3aTeJell MHOIOPa30BBIX CPEeACTB
BBIBe[leHMSI KOMIIaHUU SpaceX. OH IIpOBeIeH UH-
BeCTULIMOHHBIM 6aHKoM Jefferies International,
CITeLMUTH3UPYIOIIMMCS Ha QUHAHCHUPOBAHU U CITYT-
HUKOBOM TeJIeKOMMYHUKAIIMOHHON ITPOMBIIIIIEH-
HOCTH [10].

PUrHAHCOBEIE AHAIUTUKU OTTAJIKHMBAJIUCh
OT CTOMMOCTH 3aIlyCKa KOCMHMYECKOIO aIlllapara
Ha ofgHOpas3oBoy PH B 61,2 MJIH A0JUI., IPUGBUIU
B 40 % 1 cebecTOMMOCTH IIyCKa OKOaIO0 36,7 MIJIH
Jomin. B pacyeTax MCIIONb30BaHBI 3asBIeHUSI
U. Macka 0 TOM, YTO CTOMMOCTH I1ePBOM CTyIleHU
(puc. 3, a) cocTaBisieT 75 % CTOMMOCTH PaKeTHl IIPK
KPaTHOCTU IIOBTOPHOIO HCIIONb30BAHUS PaBHOM
15 rmosretaMm.

KOppeKTHOCTh IIPHUBEAEHHBIX Pe3yJIbTaTOB aHa-
732 OrpaHUYeHa HeoIpeeIeHHOCTSIMU B CTOU-
MOCTH MEKII0JIETHOT'0 06C/IY>KHBAHHSI MHOIOpPa30-
BOT'0 PaKeTHOro 6710Ka, a TakKe TeM, YTo ITpobiemMa
obecrieueHUs] SIKOHOMUYECKHU 3PPEKTUBHOTO MeJI-

Falcon Heavy

90 MAH gonn.

OLIeHOYHBIA pa3mep 0bLLei HaLeHKM

40%

CebectonmoCTb

36,7 MAH gonn.

540 mAH fonn.

Jlonsi nepBoii CTyneHy B CONMOCTH paKeTsl

75%

CroumocTs nepeoif crynexn

27,5 MaH gonn.

40,5 MaH gonn.

Mpoune ugepxkm 9,2 MIIH SN 13,5 MAH gonn.
Pecypc (konnyecrso nonetos) 15

OLieHOYHad cebecTonMOoCTb NepBON CTyNeHu Ha nonet 1,8 MAH fonn. 2,7 MIH Aonn.
OLieH0YHag CebecTonmMOocTb OAHOTO NoMeTa MHOropasosoii PH 11 MAH gonn. 16,2 MAH fONN.
CHIKeHue cebectoumocti 5,7 MAH JOAN. 37,8 MAH gonn.
[long 3KOHOMIUM, NBYLLAS HA CHUXEHWUE KOHEYHON LieHbI 50%

OLeHouHas CToMMOCTb Mycka 48,3 MnH fonn. 71,1 MAH fonn.
IKOHOMMUA M0 CPABHEHWIO C 0AHOPA30BOi pakeToil 21%

[lobaBneHHas CTouMOCTb 0AHOPA30BOIA pakeTbl 40%

[lobaBneHHas CTouMoCTb MHOrOpa3oBoii pakerbl 77%

MpubbIAb 40 BbIYETOB C O4HOPA30BOV paKersl 24,5 M7H gonn. 36 MAH gonn.

MpubbIAb 10 BLIYETOB C MHOTOPa30BOi pakersl

37,3 MAH gonn.

54,9 maH gonn.




PUC. 4. [IPOEKTDI KPBIIATBIX MHOTOPA30BbIX PAKETHBIX BJIOKOB:

a) NOJIHOCTbIO MHOropasoBas Tsxenas PH «3Heprus-2» (FK-175, HNO «3Heprus»); 6) cnacaeMblii LeHTPaibHbIA pakeTHbIN 610K
(6nok L); B) cnacaemblii 60KOBOW paKeTHbI 610K (610K A); ) MakeT MHOrOpa30BOro YHMBEPCAIbHOMO PakeTHOro 6/10Ka
«Barikan» (FTKHML nmeHn M.B. XpyHuueBa coBMeCTHO ¢ HIMO «MonHusa», Poccust)

PHC. 5. CIACEHME MEPBOM CTYNEHK PH FALCON 9 (SPACEX, CIIA)

BTopas cTyneHb BbIBOAUT Ha opbuty
MOAYJb MONE3HOWN Harpy3Ku
—
-

o

o -

5 /
MepBas cTyneHb

OTAENAETCA BCKOpPE
nocne B3neTa

MNepBas cTyneHb 3ameansier
CKOpOCTb, 1 pasBepHyBLUMecs
HanpasnsdloLwue ctabunusaro-

pbl KOPPEKTMPYIOT ee Npu- \\)

3eMJieHne B ATNaHTUYECKOM
OKeaHe

BosaywHo-kocMuueckas cdepa | Aerospace Sphere Journal Ne3(96) 2018 45



46

KOCEPUITHOIO IIPOU3BOACTBA MHOTIOPA30BBIX H3[e-
JINY OCTAeTCsI HepellleHHOM!,

TeM He MeHee 60JIbIIOe YMCIO CIIEI[HMAJINCTOB
CXOJUTCSI BO MHEHU U, UTO MHOropa3oBsle PH (ripu
YCJIOBUU CIIACeHUsI U TOBTOPHOTO UCII0NIb30BAHUS
BCEro paKeTHOro 610Ka) 6yAyT 3KOHOMUYECKH BBI-
TOLHBI IPU TeMIIe ITYCKOB IOPSAKa 20-30 B TOf,.
I'paHUYHOe 3HaUeHUe TeMIIa IIYCKOB PH co criacae-
MO IBUTATENIbHON YCTAHOBKOM I1€PBOM CTYIIEHH,
obecrieunBarollee 3HAYUMBIM 3KOHOMHUYECKUMN
BBIMTPBIIII 110 CPABHEHUIO C OTHOPA30BBIM BapHaH-
TOM, COCTaBJISIET ITOPSIAKA 10 ITYCKOB B rof [8].

EC/IU B HACTOSIIIee BpeMSI BBICOKASI MHTEHCUBHOCTD
IIYCKOB, B 061ieM, He Tpebyercs (IIOCIeOCTBUS Cy-
IIeCTBEHHOTO YBEJIMYEHUST HAJIeSKHOCTH M CPOKOB
aKTUBHOTO QYHKIIMOHUPOBAHUSI KOCMHUYECKUX
06BEKTOB), TO [JISI OPTaHU3ALIMU IPY30II0TOKA «3eM-
JIs1 - OpOUTa» IIPU PA3BEPThIBAHUU U PA3BUTHH KOC-
MMUYeCKOM UHIYCTPUU bymeT HeobxonuMma U 6oree
BBICOKASI MHTEHCHUBHOCTD 3aITyCKOB.

[IOBBIIIEHUE KOHCTPYKTUBHOI'O
COBEPLIEHCTBA PH

[JaBHBIM LleJIeBBIM IIpeflHa3HAadeHHEeM pakKe-
THI-HOCUTEJISI SIBJISETCSI BBIBEJIEHME II0JIe3HOM Ha-
IPY3KH B KOCMHUYeCKOe IIPOCTPAaHCTBO. YHUBeEp-
CJIBHBIM II0Ka3aTeseM 3PGeKTUBHOCTH pelleHMs
STOM 33Jla4UM CpeACTBAMU BBIBeJeHUS PA3IUYHOIO
KIacca (JIerkoro, CpegHero, TSIKeIoro U Tak Jajiee)
MOXKET CIY>KHUTh HX KOHCTPYKTHBHOE COBEpIIeH-
CcTBO. KOHCTDYKTUBHOE COBEPLIEHCTBO IIPHUHSITO
XapaKTEPHU30BaTh PSIAOM MACCOBBIX COOTHOIIEHUH
MesKIy MaCCOM I10JIe3HOT'0 IPy3a U HaYaJIBHOM CTap-
TOBOM MaCCOM, MeXKIY HauyaJbHOM CTApPTOBOM Mac-
COM M MacCCO¥M KOHCTPYKLHMHU U APYrUMU. OLHAKO
Haubosee afleKBaTHBIM C PaCCMaTPUBaeMOM TOUKU
3peHUS SABISETCS, MOXKAIYH, KO3QOUIIMEHT KOH-
CTPYKTHBHOIO COBEPIIEHCTBA &, [15], BRIYHC/Ie MBI
KaK OTHOIIIeHHe aCCUBHOM Macchl PH (Macchl KOH-
CTPYKLIMM, OCTAaTKOB TOIUIMBA U Ia30B K MOMEHTY
BBIK/IIOYEHUS ABUTATeNEeN) K aKTUBHOM Macce PH
(Macce TOIUTMBA HA MOMEHT CTapTa). s yoo6cTBa
B JIbHeMIeM I10f, KOHCTPYKTHUBHBIM COBEepIIeH-
cTBOM OyZeM ITIOHHUMAaTbh 06paTHOEe OTHOIIIEHHUE,

DTOT 06001IeHHBIN II0KA3aTeab UHTEPECEH TEM,
YTO OH [IeMOHCTDUDYeT IOCTUTHYTBIM YPOBEHbB
U IIPOEKTHO-KOHCTPYKTOPCKUX PEIIeHUM, U IIPo-
U3BOJCTBA (puc. 4).

AHaJIK3 KOHCTPYKTUBHOIO coBepIlleHCTBa PH pas-
JIMYHBIX KJIACCOB, a TAK’K€ MHOI'OPAa30BBIX KOCMHU-
yeckux cuctem Space Shuttle u «DHeprusa» - «By-
paH», IIOKa3bIBaeT:

1. KOHCTPYKTHBHOE COBEPIIEHCTBO (/1a60 3aBUCUT
OT HAa4YaJIBHOM CTAaPTOBOM Macchl PH M MaccChl BBIBO-
IMMOIO Ha OPOUTY I101€3HOr0 I'Py3a.

2. [IpocieskuBaeTcsa IIpsiMasi KOPPeIsLusa MexXay
KOHCTPYKTUBHBIM COBEpPIIEHCTBOM U YIEeIbHBIMU
II0KAa3aTelIsIMU 3KOHOMUYECKON 3PpbeKTHBHOCTU
PH. Tak, HH3KOe KOHCTPYKTHMBHOE COBEPIIEH-
CTBO MHOT'OPAa30BBIX KOCMHMYECKHX CHUCTeM Space
Shuttle u «3Heprus» - «BypaH» COIPOBOXKAAIOCH
3ampenelbHO BEICOKMMU 3aTpaTaM¥U Ha IIYCK U BEI-
BeZleHUe Ha OpPOUTY OLHOTO KUJIOTPaMMa MAacCChl
II0JIe3HOr0 I'Py3a.

3. 13 psapa pacCMOTPeHHBIX CPeACTB BhIBeAEHUS
ocobo Brifensercs PH Falcon 9, KOHCTPYKTHBHOE
COBEPIIEeHCTBO KOTOPOr'o B CpefHEeM B [iBa pa3a IIpe-
BBIIIAeT KOHCTPYKTHMBHOE COBEPIIEHCTBO APYTUX
CPeZLCTB BBIBeIeHU .

BBICOKHH K03)PHIHEHT KOHCTPYKTHBHOT'O
coBepuieHCcTBa PH MoO>KeT 6bITh o6ecrieueH
C/IeAYIOUHMH 0CO6@HHOCTSIMH TeXHOJIOTHH
IIPOH3BOACTBA U KOHCTPYKILIHH [16]:

* OIITHMHU3ALIHeH CUI0BOI0 Habopa CyXHUX OTCEKOB
U TOIIIMBHBIX 6AKOB;

°* CHM>KeHHEM [JaBJIEHH S B 6aKax 3a cyeT BBeJeHH S
GYCTeprIX HAaCOCOB, ITOBBIIIEHHN S TOYHOCTH
HaCTpOI;IKI/I IIpeAOXPaHUTE/BbHBIX KIIAIIAHOB,
CHIMDKEHH A THAPOCOIIPDOTHUBIIEHU S Ma.I'I/ICTpa.JIEI;I
U KJIAIIaHOB;

e BHeJIpeHHEeM HOBBIX TeXHOJIOTUI, B TOM UHCIIe
AAAUTUBHBIX, KOHTAKTHO-CTBIKOBOM CBAPKHU,
CBapKU TPeHUEM C IepeMellBaHueM, Harap-
TOBKU 0bedaeK U Tak Jajiee;

* YMEHbIIIeHHMEeM OCTATKOB KOMIIOHEHTOB TOIIJIKBA;

* CHIDKeHHEeM MacCChl DACXOIHBIX MarucTpasiei,
arperaToB aBTOMAaTUKH, TPYOOIIPOBO/OB 32 CUeT
IIpUMeHEeHUs BbICOKOIIPOUHBIX MaTepUa-

JIOB, YBEJIMYEHUS YUC/IA AIIOMUHUEBBIX TPYO
U CUIbOOHOB;

* OIITUMM3ALHEH THEBMOTHIPABIUYECKOM CHCTe-
MBI 32 CYeT YMEHbIIeHUS KOTHYEeCTBA 6aIJIOHOB
HaJIyBa, KCII0JIb30BAHMS arPEraTOB aBTOMATHU-
KU TI0[] 33JaHHbIe [IapaMeTPhl (JHaMeTpHI IIPo-
XOJHBIX CEUeHUH MarucTpaie, MakCHMab-
HBIe JABJIEHUS U TOMY II0f06HOE), BBEIEHUS
6yCTePHBIX HACOCOB;

* CHUPKEHHEM MacChl 60PTOBBIX 3JIEKTPO- U 3JIEeK-
TPOHHBIX CCTEM 3a CYeT IIPUMeHeHUs eJUHON
60PTOBOM BBIUMCIUTEIBHOM MAIIIUHEI JIST CUCTEM
yIIpaB/IeHUS U U3MeDeHUs, BBeIeHUS ABYXIIPO-
BOJIHOM KabeJIbHOM CeTU CHCTEeMBI U3MePeHUs
U pyroe;

* HICIIONb30BAHHEM [I€PeOXIaKAeHHOI0 PAKETHOTO
TOIIJIMBA, UYTO II03BOJIUT He TOJIbKO YBEIUYUTH
Maccy 3aIIpaBiaseMoro TOIUIMBA, HO U Pe3KO
COKPAaTUTh BpeMs 3aIIpaBKU’, a TAKXKe YBeIu-
YHTb BpeMsI HaxoxXAeHUs PH B 3aIpaBIeHHOM
COCTOSIHUU U IPyToOe.

7 [Ipu NOHUMCEHUU MeMNnepamypbl HUXCE MOYKU KUNEHUS NPpU HOPMasbHbIX YCA0BUSX (MO ecmb npu hepeoxaancdeHuu) KOMNOHeHMb!
pakemHoeo monsusa npuobpemaiom HoBble Kayecmaa, cpedu Komopbix eaBHoe 0151 bbicmpol 3anpaBKU — BbICOKasi MEKy4YeCcmb.
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e PJC. 6. KOHCTPYKTHBHOE COBEPIIEHCTBO CPEACTB BbIBENEHUS:

KOHCTpYKTUBHOE coBeplIeHCTBO (M, / m

CYX)

Falcon 9FT
@ cia)
Long March 2D (Kumaii)
«AHrapa-As» (Poccus)
Vega (Arianespace)‘ «Co103 2.1B» (Poccus) ’ «IIpoToH-M» (Poccus)
© Antares D Atlas V 4009 (CLIA)
CIIIA
«AHrapa-1.2» (Podcus) @ «Corod 2.12.6»
(Poccus ’
Pegasus XL (CIIA
@Peg ( ) Ariane 5ES (Arianespace)
Delta IV Medium (CIIIA)
e AL VUG (i) elta IV Heavy (CIIIA
MTKC Space Shuttle (CIIA)
«3neprus» (Poccua) )
@ PSLV (MHdus)
0,1 1,0 10,0 100,0

@ - nerkoro knacca
© - cpeanero knacca
@ - Tkenoro knacca

O - MHOropa3soBble KOCMUYECKNE CUCTEMDI

B HeOaBHeM npouisioM, 6s1a200aps
100%-HoU aBmoMamu3sayuu
npoyeccoB npedcmapmoBoli

node2omoBKuU, 6b1s1u 0docmueHymbl

YHUKaJIbHble pe3yJibmambabl

Nno yMeHbWEeHU BPEMEHU
20MOBHOCMU K NYCKY HEKOMOPbIX
HocumeJel, CHAMbIX B Hacmosiujee
BpeMSs C 3KcnJlyamayuu: mak,

nycK PH «LjuKksioH-3» Moe 6bimb
ocywecmssieH 4yepes 1,5 yaca
nocJsie BbiBO3a pakembl Ha
CmapmoBbIli KOMNJIEKC.

Macca rpysa, BbiBogumoro Ha HOO, m__(T)

MUHUMU3ALUSA BPEMEHHDBIX PECYPCOB
[IPU CO3JAHWM W 3KCITYATALLUU PH

PagykaJIbHO CHU3UTE CPOKU CO34aHUA PH 1103BO-
JisieT pa3paboTKa U BHeApeHUe UHTeIPUPOBAHHBIX
CUCTeM LIUPPOBOr0 aBTOMATHU3UPOBAHHOIO ITPOEK-
TupoBaHusa (CAIIP - CAD - oT aHIJI. computer-aided
design), a TakKe mepexof K IIPOeKTHOMY IIPUHIIU-
Iy OPTaHU3aLMH KOCMUYECKOM JIesITeIbHOCTH .

CAIIP, B YaCTHOCTH, IO3BOJISIET:
- aBTOMAaTU3UPOBATh 0GOpPMIeHHe IPOeKTHOM
JOKYMEHTAaLIVU,
- OCYILeCTBISATh UHPOPMALIOHHYIO IIOALEPIKKY
M aBTOMAaTU3aLHIO IIDUHATHS PEeLIeHNH

— HCIIOJIB30BATh TEXHOJIOTHH I1aPAJIJIEJIBHOTO
IIPOEKTHUPOBAHUA,

- YHUOULIMPOBATh IIPOEKTHBIE PeIlleHUs
U IIPOLIECCH TIPOEKTHUPOBAHUS

— IIOBTOPHO HCIIOJIB30BATh IIPOEKTHEBIE DEIIeH M,
AAdHHBbIE 1 Hapa6OTKI/I;

- 3aMEeHSTh HaTypHBbIe UCIIBITAHUS U MaKeTUPOBa-
HMe MaTeMaTHU4YeCKUM KOMIIBIOTEDHBIM MOJie-
JIUPOBAHUEM;

- 5@PeKTHUBHO UCII0/Ib30BATh METO/IBI
BapUAHTHOIO ITPOEKTUPOBAHUS
U OIITUMU3ALUU,

- YMEHBIITUTh 06 beM UCIIBITAHUMN U TJOBOIKU
OITBITHBIX 06PA31I0B B PE3Y/IBTATE [IOBHIIIEHUSI
YPOBHS IOCTOBEPHOCTHU ITPOEKTHBIX PELIeHUI,

[IpoeKkTHOe VyIIpaBIeHHe II03BOJseT [OCTUTATh
LIeJIU ITPOeKTa CO3JaHUs 06pa3lia paKeTHO-KOCMU-
YeCcKOM TeXHUKHU IIyTeM IOCTHKeHUs OIlpelelieH-
HOro 6ajaHca MexXXay o6beMoM paboT, pecypcamu,
BpeMeHeM, KaueCcTBOM U PHCKaMU. IIpU 3TOM B Ka-
YecTBe KPUTEPUS YCIIeITHOCTU YIIPaBIeHUs ITPOeK-
TOM IIPUHUMAETCSI TOYHOe COOTBETCTBHE YTBEPK-
JleHHBIM IT0Ka3aTensaM 06beMa, CPOKOB U KadecTBa.

TakuM 06pa3oM, LHUOPOBOe IIPOeKTHPOBAHHE
C IIMPOKHMM HcIonb3oBaHMeM CAIIP paboTaer
Ha paJiMKaJIbHOe COKpallleHHe CPOKOB co3faHus PH,
a IPOeKTHOE YIIPaBJIeHIe TapaHTUPYET KaueCcTBO.

3a cyeT BHeAPeHUS IUPPOBOrO IIPOEKTUPOBAHUS
C IIMPOKUM HuCIIOIb30BaHHeM CAIIP M MeTOLOB
IIPOEKTHOI'O YIIDaBJIeHWS BpeMsl, 3aTpadyKrBaeMoe
Ha pa3paboTKy, CO3MaHMe M MUCIIBITAHUS DaKeT-
HO-KOCMUYECKOM TeXHUKM, MOKET OBbITh CHIDKe-
HO OT CEerofHSNIIHUX CPOKOB B 2-10 u 6omee et
10 6-9 Mecs1eB [17].

Hu3skasgs CTOMMOCTb UM BBICOKAs OIIEPATHBHOCTH
nycka PH onpenensroTcs IIpeXKAe BCero YpoBHEM
aBTOMATH3ALIUU IIPOLIECCOB IIPeACTAPTOBOM IIOJ-
TOTOBKH U 3aItycka PH [18].

HauBeICIIHME OOCTHKEeHUSA (He IIpeB30MAeHHEIe
IO CHX IIOp HH B Poccuu, HU B APYTHUX CTPaHax)
B YaCTH OIIePATHUBHOCTHU IIyCKa, K CO’KaJIeHUIO, OT-
HOCSTCS K UCTOpPUU. Peus umeT o coBeTcKux PH ce-
pul «LIUKIOH» U «3eHUT».

YpoBeHb aBTOMATH3ALMU IO LHUKIY IIpefn-
CTApPTOBOM IMOATOTOBKHU U ITycKa PH «I[HKJIOH-2»
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U «IIUKIOH-3» cocTaBast 100 %, a B LieJIOM II0 pa-
60Tam Ha KOMILIEKce - He MeHee 80 %. [IpoJioKU-
TeJIPHOCTh IIPe[ICTAaPTOBOM IIOATOTOBKU PH «Ilu-
KJIOH-3» COCTaBiIsIIa MeHee 90 MUHYT (BKIIOYas
TPAaHCIIOPTUPOBKY PH M3 IIPUCTAPTOBOrO XPaHU-
JIUINA K IIYCKOBOX YCTAHOBKe). 32 BpeMs 13-14,5 ya-
COB C OQHOTO CTapTOBOro KoMIniekca (CK) TeopeTH-
YeCKU MOIJIO GBITE IIPOU3BEZIEHO N0 IeCTH IIYCKOB.

IIpriMepoM BBICOKOIO YPOBHSI aBTOMAaTHU3aLIMH
SIBTISIETCSI TaKKe PAKeTHO-KOCMUYECKUI KOMIITIEKC
«3eHUT», rge noaroroBka PH Ha CK Takke IIPOXo-
auna 6e3 y4acTusl O6CIY>KHBAIOLIEro IIepCOHAIA.
[IpOZOJIKUTENBHOCTh IIPEACTAPTOBOM IIOATOTOBKU
PH «3eHUT» cocTaBisgia 90 MUHYT, BRIOYas 20-MU-
HYTHYIO 3aIIpaBKy KOMIIOHEHTaMH PaKeTHOI'O TOII-
nmuBa. C y4eTOM IIPOLOJIKHUTEIBHOCTH PEeMOHT-
HO-BOCCTAHOBUTENBHBIX paboT Ha CK ouepemHOM
ITyCK MOXKHO OBLIIO OCYILIECTBIISATh KKIbIe 12 YACOB.

[ CpaBHeHUS. BpeMs IIPefCTapTOBOM IIO[-
rOTOBKU poccurickux PH cepuit «Coio3-2» U «AH-
rapa» CoCTamisieT Hopsfaka 3-4 cytok, PH Falcon
9 - mo 5 cytok®, PH Atlas 5 - 1o 12 yacoB, PH Delta
4-8-10 cyTOK.

TakuM 06pa3oM, YpOBeHb aBTOMATU3AL[UU IIPe[I-
CTapTOBOM ITOJATOTOBKM BCeX COBpPeMeHHBIX PH cy-
1IIeCTBeHHO HUKe 100 %.

YTO KacaeTcsl THUIIA [BUTATENIbHOM YCTaHOBKM
PH, TO ciienyeT 3aMeTUTh, YTO IIOATOTOBKA K IIYCKY
PH c pakeTHBIM ABUTaTeIeM Ha TBEPAOM TOIUIHBE
(POTT) He TpebyeT BpeMeHHU [Jis 3aipaBku PH. Of-
Hako PATT CBOMCTBEHEH LIeJbIF KOMILIEKC HeIo-
CTAaTKOB (HEBO3MOXKHOCTH DeryJIHpOBAaHUS TITCHU,
YYBCTBUTEJBHOCTh K IIeperagaM TeMIIepaTyphl
U BJIQJKHOCTH, II0KapO-, B3PBIBOOIIACHOCTD U APY-
roe). CtouMocTh mycka PH ¢ PATT B LIeJIOM BBHIIIIE
crouMocTu nycka PH c JKP/. ITo3ToMy paKeTHEBIe
6ok ¢ POTT HCIIONB3YIOTCS B OCHOBHOM TOJIBKO
B KaueCTBe CTAaPTOBBIX YCKOPUTeNeH B psfe PH.

3AMEYAHMA 0 0TKA30YCTOHYMBOCTH
1 3KOOTrMYHOCTH PH

AHanM3 pe3yJbTaTOB 3KCIUIyaTalluu PH C >KUfn-
KOCTHBIMH PaKeTHBIMU ABUTATeNIMU (PKPJ]) moxa-
3BIBAET, UTO 60j1ee 50 % MX aBapUM TaK WIMU MHaye
CBSI3aHBI C OTKa3aMU JBUTATeNeH [19]. Kak mpaBu-
JI0, TaKMe OTKA3bl IPUBOASAT K aBapuu PH c moTepe
II0JIe3HOM Harpy3Kd. B TOM ciy4dae, Korga OTKa3
JIIBUTaTeNlell ITPOMCXOAUT Ha HAYaJIBHOM y4acTKe
I10j1eTa, CYIeCTBYeT PHCK PaspyYLIEHHS COOpYsKe-
HUM CTAPTOBOrO0 KOMIUIEKCA B pe3yjbTaTe MafleHus
aBAapUIMHON PaKeThI.

[IpruMeHUTeIbHO K PH MOXKeT O6bITh [IOCTABIeHA 3a-
Jlada obecrieyeHuUs yCTOMYNBOCTU K OTKa3aM JIBUTa-
Tessl. AHAIN3 [19] IOKA3bIBAET, UTO IIPOCTOE YBEIH-
YyeHHe KOJIMYeCTBa ABUTATeNel (pe3epBHUPOBAHUE)
IIPUBOLUT K CHIKEHUIO HalesKHOCTU PH. OgHako

CHIDKeHUe HaJIesKHOCTH MHOTOABUTATEIbHBIX YCTa-
HOBOK MOMKeT OBITh CKOMIIEHCHPOBAHO CBOeBpe-
MeHHBIM (6e3 B3pbIBA MJIH IIOXKapa) OTKIIOYeHHEeM
OTKa3aBIIEro ABUTATeNsI, JOKAJIK3aler BO3MOX-
HOT'0 B3PbIBA MJIU ITOKapa (eC/IM 3TO He YOATIO0Ch IIpe-
OOTBPATUTD) U [1€PEBOIOM UCIIPABHBIX JIBUTATENIEHN
B GOPCHPOBAHHEIMH 10 TSre PESKUM JIIsl KOMIIEHCa-
LIMY IIOTEePH TSTH U PACXOJa TOIUIMBA.,

TaKOH IIOAXOH K 06ecIieyeHUIo YCTOMYUBOCTU PH
K OTKa3aM JBUTraTesiel TpebyeT 30 PeKTUBHOM CH-
CTeMBbl ABApPUMHOM 3alIUTHl JBUTATENIBHOM YCTa-
HOBKHU, a TaKKe CIIeLIMaJIbHBIX B3PBIBO3AILUTHBIX
SKPaHOB, U30JIMPYIOLUINX KKIBIH JBUTATENH OT I10-
PasKaroniux GakTOPOB B3PHIBA MIIH ITOMKapa (peau-
30BaHoO B PH Falcon 9). OONTHMaJIbHOE KOJIHUYECTBO
JIBUTaTeNIeN B 3TOM CJly4dae, B 3aBUCUMOCTH OT CTe-
IeHU QOPCUPOBAHUS, MOXKET COCTABUThH TPHU-UYEThI-
pe u 6osnee. B lean-HocuTese yCTOMYUBOCTE PH K OT-
Ka3aM JBUTATEIEH, 0OUeBUIHO, JOJIKHA COYETATHCS
C IIOHM>KeHHOM 3HEeProHaIpsS>KeHHOCThIO, IIPOCTO-
TOM KOHCTPYKLIUU (OTKPBITasl CXeMa KJIK BOOGIIe
BBITECHUTE/IbHAS IT0ada PaKeTHOrO TOIUIMBa 6e3
Typ6OHACOCHOI0 arperara), OTHOCUTEIbHO HEBHICO-
KHM JIaBJIeHHEeM B KaMepe CCOPAaHUS U T. [.

YTo KacaeTcsg 3KOJIOTMYHOCTH PH, cyliecTBy-
eT 3aKOHOMEPDHOCTh YMEHBIIEeHUSI BO3/eMCTBUS
TeXHUYeCKHMX CHUCTEeM Ha OKPYXKAIIIYIO Cpeny
II0 Mepe UX Pa3BUTUSA [20]. [eHCTBUTENBHO, JIEr-
KO 3aMeTUTh, UTO IIepCIIeKTUBHbIe KOCMHUYecKue
KOMILJIEKCH U CUCTEeMBbl XapaKTepU3YIOTCI YIyd-
MIeHHBIMU DSKOJIOTMYECKUMMU XapaKTepUCTUKA-
MU (IIOJIHBIF OTKa3 OT TOKCHYHEBIX KOMIIOHEHTOB
PaKkeTHOro TOIUIMBA, MHWHMMM3ALUSA ILIOIIALH
pa3MeIeHusT 06beKTOB Ha3eMHOM KOCMHYECKOH
UHOPACTPYKTYPHI, OTKA3 OT PAMIOHOB ITaJIeHUS OT-
JensSIoMUXCcs YacTer PH Ipu mepexojie K MHOIO-
Pa30BBEIM KOCMHYECKHMM CHCTeMaM U TaK Jajiee).

Cy11ecTBeHHOr0 ITporpecca Ha ITyTH CO3JaHUS [Jie-
meBor, 3GQPeKTHBHON K YHHUBEPCAJIBHOM TPAHC-
IIOPTHOM KOCMMYECKOM CUCTeMBI B HACTOsIIIlee BpeMst
He IIpoCMaTpHUBaeTcs. [JIsl pellleHUs 33[ja4 Hadyalb-
HOTO 3Talla MHAYCTPHUAIN3AIIMU KOCMOCA B JAHHOM
CTaThbe IIpeJIoKeHa MJUIMATUBHAS KOHLemnus PH,
OCHOBaHHasl Ha MAaKCHMMaIBHOM MCIIOJIb30BAaHUU
OTPabOTAaHHBIX TEXHOJIOTHH,- KOHLENIUS lean-Ho-
cuTensi. B manpHemNIleM, II0 Mepe DOCTa IPYy30II0-
TOKa «3eMJIsl — OpbuTa», Ha 6ojee MO3THUX 3TAIlaX
UHAYCTPUAIM3ALIUN KOCMOca, O6yoyT co3aHbl 6onee
COBepIlIeHHbBIe CPeCTBA BhIBeJIEeHUSI. BO3MOXKHO, 3TO
6yyT OGHOCTYIIeHYaThIe, [I0OJTHOCTBI0 MHOTOPa30BhIe
CB. Bo3aMokHO, 6yayT co3gaHbl CB Ha HOBBIX QU3H-
YeCcKUX IPUHILINIIAX [IepeMellleHHs B IPOCTPAHCTBe.
MosKeT 6BITh, JasKe IIOSIBATCS. 6e3paKkeTHEIE CPeCTBA
JIOCTyIIa B KOCMOC THIIa KOCMUYECKOro audTa HUiIu
ety Jlopctpoma. Ho 1y1s Liester 3arrycka mpoliecca
UHAYCTPUAIM3ALIUN KOCMOCA UM Pa3BUTUS €ro Ha-
YaJILHOTO 3TaIla 66110 661 IOCTaTOYHO PH, CO3MaHHBIX
Ha OCHOBe lean-IIpHHIIUIIOB, N37I0’KEeHHBIX B HACTOSI-
ILIeH CTaThe.

8 Takas 6osbwas OnumenbHocmb nod2omoBKu PH Falcon 9 Ha CK cBsizaHa ¢ npedBapumesibHbIM MeXHOI02UYECKUM NPOXCLU20M
0BU2amesibHol ycmaHOBKU nepBoLll cmyneHu, NocaedywumM CHIMUEM pakemsi C NYCKOBOU yCmaHOBKU 019 CMbIKOBKU KOCMUYECKOU
20/10BHOU Yacmu Ha mexHu4yecKol No3uyuu U NOBMOPHbIM BbIBO3OM Ha cmapm.



SAKITHOYEHMUE.
OCHOBHBIE YEPTbI OB/IUKA LEAN-HOCUTENS

TaxkuM 06pa3oM, peanusalysg KoHLenuuu lean-Hocutens (lean space launch) mogpasymeBaeT COUeTaHUE
MaKCHUMAaJIBHOTO KOHCTPYKTHBHOIO COBEPIINEHCTBA MU MHUHHMAJIbHBIX 3aTPaT GUHAHCOBBIX U BPEMEHHBIX
PEeCYPCOB C BBICOKOM HaJeSKHOCTBHIO U SKOJIOTHUYHOCTHIO. CIefyeT MOgUePKHYTh, UTO Peaau3aliys KOHIIEeII-
IUU lean-HOCUTENIS HU B KOeM CIydae He MCKIIOUAET I1epexof, K lean-TeXHOJMOTUSIM (TeXHOJIOTHIM lean
production). Hao60poT, KOHILIEIIIMS lean-HOCHUTENS U TeXHOJOruu lean production MOJKHBI TOIIOJIHSTH
U YCHJIUBATh APYT APYra.

K 0CHOBHBIM UepTaM obnuka lean-HocuTens cenyeTr OTHeCTH

1. MOZyIbHBIN IPUHIUII MACIITA6MPOBAHUS HOCUTEEH [JIs1 YBEIUYEHUS MaCChl BBIBOJMMOTO II0JIE3HOTO
rpy3a. MakcHUMasbHas yHUPHUKALIMS MOAY/IEH,, UCIIOb3YEeMBIX IJISI KOMITIEKTALIMK PH pa3mMuHOr0 KjIacca,
KaK Ha YPOBHE PaKeTHHIX 6JIOKOB, TaK U Ha YPOBHE OTHEIbHBIX 3JIEMEHTOB (OBUTrATEIE€HM, CUCTEMBI YIIPaB-
JIEHUSI, MEXaHUYECKUX U ATEKTPUUYECKUX UHTePPEIICOB C HA3e MHBIM IIPOBEPOYHO-ITYCKOBHIM U CTAPTOBBIM
060pyIOBaHUEM).

2. YaCTHUYHAS WU II0JIHASI MHOTOPAa30BOCTh HOCUTeNISI. YaCTUYHAs MHOIOPA30BOCTh MOXKET ObITh PEAIK30-
BaHa Ha YPOBHE ABUTATEJIbHBIX YCTAHOBOK MO0 PAKETHHIX GJI0KOB IIEePBOM CTyIIeHU (MOIYJIel JBUTATEIb-
HBIX YCTAHOBOK MIN YHUGUIIMPOBAHHBIX PAKETHHIX MOJYJIEH).

3. MHoOrofBUTaTeNbHAs YCTAHOBKA, I10 KpallHel Mepe, Ha PAaKeTHOM 6JI0Ke IIepBOM CTYIIeHU, C HedHepro-
HanpsiskeHHBIMU KP/] IPOCTOM KOHCTPYKLIMHU, C BO3MOXKHOCTHIO GOPCUPOBAHUS/APOCCEIMPOBAHUSI B LI PO-
KUX IIpefenax.

4. TOIIIUBO: YIJIEBOJOPOAHOE ropioyee (HaIIpUMeED, CKUKEHHBIN ITPUPOAHBIN Ta3 UIH METaH) - SKUAKUI
KUCJIOPOZ, (OKUCIUTEND). PAaKeTHOE TOIJIMBO IIepe[; 3aIIPaBKOI 11e1eC006Pa3HO ITePeoXIaKAATh.

5. MaKCMMAaJIBHO IIPOCTast KOHCTPYKLIUSA (3aMeHa Ta30TypOMHHON II0JAYU TOIJIMBA HAa BRITECHUTENBHYIO
WJIH UCIIOJIb30BAHUE [IJIsSI 3TOTO SJIeKTPOIIPUBOJA, KaK AJIbTePHATUBA - CHU KEHHe JaBIeHUS B 6aKax 3a CUeT
BBeZIeHUs 6YCTEePHBIX HACOCOB, ITOBBIIIIEHUS TOUHOCTH HACTPOMKHY ITPeIOXPAHUTEIbHBIX KIAIIaHOB).

6. Hcrionb3oBaHUe B KOHCTPYKUUU PH HOBBIX MaTepUaIOB U TeXHOJIOI‘HfI, B IIEPBYIO ouepeab KOMIIO3KT-
HBIX MAaTE€PHUAJIOB U AWM THBHBIX TEeXHOJIOTHM.

7. BBICORME K03bOUIIMEHT KOHCTPYKTHUBHOTO COBEpIIeHCTBA PH - mopsiaKka 20-30 (110 OTHOIIEHH0 MacChl
3aIIPaBAe€HHOr0 TOIUIMBA K MacCe KOHCTPYKLMHU), TOCTUTAeMBIN 33 CUET KaK TEXHOJIOTHMU IIPOM3BOACTBA,
TaK ¥ KOHCTPYKLIUHU U3LeNHUs (BHeOPeHHe afJUTUBHbIX TEXHOIOTHUH , KOHTAKTHO-CTHIKOBOI CBAPKH, CBAPKU
TPEHUEM C IIepeMEITUBAHUEM, HaTaPTOBKU 06eYaeK; YMeHbIIeHe TAaPAHTHUIHBIX OCTATKOB KOMIIOHEHTOB
PaKeTHOTO TOIJIMBA; OIITHUMHU3ALINS [THEBMOTUAPABINYECKOM CUCTEMBI; CHHKEHHE MacChl 60PTOBHIX 3JIEK-
TPO- U 9JIeKTPOHHBIX CUCTEM U TaK JaJiee).,

8. Hu3kas y[enbHasi CTOMMOCTD BBIBEJIEHUS 1 KT [10JIe3HOT0 I'Py3a Ha OpoUTY: MeHee 1,5-2 ThIC. JOJUI. OJIs
PH cpepHero kjacca.

9. BBICOKU Y YPOBEHb aBTOMATU3ALIM U IIPOLIECCOB ITPEACTAPTOBO IOATOTOBKYU U ITycKka PH,

TexHonoruu lean production HeBo3MOKHEI 63 pa3paboTKU U BHeLPeHU S HHTEeIPUPOBAHHBIX CUCTEM LU b-

POBOTO aBTOMAaTH3UPOBAHHOTO IPOeKTHUPOBaHUS (CAIIP - CAD) U ITepexofa K IPOeKTHOMY IIPHUHIUITY Opra-
HM3aLUH KOCMUYECKOM JIesITeIbHOCTH .

B O6IJ_IEM CJIY‘—I&E HEO6X0}_II/IMO peniaTs 3anaqy OIITHUMHM3ALIHH ! [IOMCKA TaKOI'O COYETAHHSA XaPAKTEPHCTHUK
PH u KA, IIpu KOTOPOM CTOMMOCTE TPAHCIIOPTHBIX 3aTPaT Ha obecrieyeHre KOHKPETHBIX ITPOeKTOB HH/IY-
CTPUUIM3ALMU KOCMOCa 6b71a 661 MUHUMAJIbHA.,
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3PK cemericTtBa «Top»,
0CO6EHHO ero nocieaHne MoandurKaumm,
OKasanucb BeCbMa 3Ha4MMbIMU CpeacTBaMu
NMBO, BocTpeboBaHHbIMK B HacTosLLEE
Bpems 1 B 0603pnMoM ByayLieMm.
Pacwwmpunacb 061acTb NPUMEHEHUS 3TUX
KoMrnieKcoB. Ho B cocTtase HIMO «Anmas»
MMeHu akagemuka A.A. PacnneTtuHa
(HN3MW) 6binn NMKBNANPOBAHbI
noapasfeneHuns, 3aHumarLmecs
paspaboTkoii 3PK cemelicTBa «Top».
Mepenaya aTux GYHKLUMIA 3aBOAY-
N3roTOBUTENIO NPUBENA K HeAOMNYCTUMO
HU3KOMY YPOBHIO NCCNea0BaHun,
OTCYTCTBUIO HAYYHO 060CHOBAHHO
KOHLIeNuumn pasBUTA 04HOFO U3
Ba*KHenLWwKnx HanpasneHuin cpeacts MBO.
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OT y>Ke BTOPOM TOJi IIOAPSIZ

Ha T[apaje, IIPOXOASIIEM

Ha KpacHOM IIIoLIagu CTO-

JIULIBI U ITOCBSIIEHHOM Ca-
MOMY JO0POTOMY U I[IOUYUTAEMOMY
B Halllel CTPaHe ITPa3gHUKY - JTHIO
[lobenpl, IMPUHUMAET YyYacTUe
3eHUTHBIM PaKeTHHBIN KOMILJIEKC
(3PK) «Top». Ha mapage 2018 roga
3PK «Top» OBUI IIpeACTaBIeH KaK
B LITATHOM MCIIOJIHEHUU - C 6oe-
BOIM MAIIIMHOM Ha IIACCU I'yCeHUY-
Horo camoxoga («Top-M23»), Tak
U B apKTHUYEeCKOM BapuaHTe - ¢ 6oe-
BOM MaIIMHOM Ha 6a3e AByX3BeH-
HOTO T'YCeHUYHOTO TPaHCIIOpTepa
JIT-30 («Top-M2 [IT»).

IJeMOHCTpallisl Ha MpasgHUY-
HOM IIapajie Cpefy JIyUIInX o6pas-
1I0OB BOODPY>KEHUSI U COBPeMEeHHOM
BOEHHOI TEeXHUKU HOBEHIIHX MO-
oudukanuit 3PK «Top», KOHeY-
HO, BBI3BIBAET YYBCTBO TOPAOCTU
U CBUJIETEIBCTBYET O TOM, YTO TO-
CYIAPCTBO ynenseT ocoboe BHUMA-
HUe He TOJIBKO OCBoeHMIO CeBepa,
HO U obecrieyeHUI0 6e30ITaCHOCTU
ero MHPACTPYKTYPhI U BOFCKOBBIX
GOPMUPOBAHUI OT BO3MOXKHBIX
yIapOB CpeACTB BO3AYILIHOIO Ha-
nanenus (CBH). [eNCTBUTENIBHO,
TY >Ke IIJIaBYY Y0 aTOMHYIO 3JIeKTPO-
CTAHILIMIO «AKaJe MUK JIOMOHOCOB»,
KOTODPYIO B CJIeAyIolleM Tofy IIa-
HUPYeTCSI BBECTU B 3KCIUTYATALIHUIO
B parioHe YyKOTKH, HeOo6X0LHMO
OCHACTUTb CHCTEMOMN aKTHBHOM
3aIUTHL OT YLAapOB C BO3AyXa,
YTO U MOT 6Bl 06ecrmedyuThb «Top»
B apKTHYECKOM UCIIOJIHEHUU
B COAPY>KeCcTBe C APYTUMMU Cpef-
ctBaMu I1BO.

Ho cuTyalius C IIPOM3BOACTBOM
U [OAJIBHEMIINM COBEPIIEHCTBO-
BaHueM 3PK cemerictBa «Top»
BBI3BIBAET eIlle U YYyBCTBO [IJIy-
6OKOM  OBEeCITOKOEHHOCTU, IIO-

3TOMY OHa JOJIKHA OBITh eIle pas
ITPOAHAJIM3UPOBaHA M OCBellleHa
B CMMU. BeITb MOMXKeT, B TaKOM
cry4yae 3Ta uHOOpMauus 6ymeT
BOCIIDHHSITA PYKOBOJCTBOM BOEH-
HO-IIPOMBILIJIEHHOIO0  KOMILIEKCA
(BIIK) 1 MHHHCTEPCTBA OOOPOHHI.
ABTOD 3TH IIOIIBITKH YK€ IIpef-
IIPUHUMAJI [1], OGHAKO K ITOJIOKU-
TEJIBHBIM DEe3y/IbTaTaM OHH ITOKa
He IpuBenu. ECTh HaJeXKaa, YTo
CETONHSIIHSS CUTYallUusl B MUDeE,
B YaCTHOCTHU CEPHUS aABUALMOH-
HO-DaKeTHBIX yAApoB B CUpHH,
JaJIbHEHIIIee OCTIOSKHEHUE MEXKIY-
HAPOAHBIX OTHOIIEHMM, a TakoKe
CMeHa pPyKoBoAcTBa BIIK B HOBOM
IIPABUTEIBCTBE IIOMOXKET CABUHYTh
3TOT BOITPOC C MEPTBOM TOYUKH.

HEMHOI'0 UCTOPUU

PellleHUe O pa3BePThIBAHUY PAab0T
10 co3maHuro 3PK, oprieHTHPOBaH-
HOTO0, B IIePBYIO O4uepenb, Ha 60ps6y
C BBICOKOTOYHBIM Opy>kueM (BTO)
BIIOJIETE, B TOM YK CJIE U C IPOTHBO-
PaOUONIOKALIMOHHBIMHY paKeTaMU
(TIPP), 6B110 IpUHATO B COBETCKOM
Corose eirle B 1975 rogy. KoMmIuiexc
IOJDKeH ObUI 0becrieyuBaTh 60PB-
6y TakKe C KPBUIATHIM paKeTaMU
Ha [IpefelbHO MAaJbIX BBICOTAX
U C IPYTMMH BHE3aITHO BO3HUKa-
IOLIMMU  BO3AYIIHBIMU LIeJISIMU,
Ho rimaBHOM 3agauer HoBoro 3PK
6bU1a 30 deKTUBHAS 60phba C BBICO-
KOCKOPOCTHBIM MajIorabapuTHBIM
BBICOKOTOYHBIM OpYKHeM, HeH-
CTBYIOIIEM BO BCEM BO3MOXXHOM
JMaria3oHe YIJIOB aTakK IIPUKPHIBA-
eMoro o6beKkTa. Co3maBaeMbIH 3PK
IIOJYYMJI HaWMeHOBaHHe «Top».
OH pomkeH O6BUI 3aMEHUTh H3-
BEeCTHBIE 1 XOPOILIO 3apeKOMEeH7O-
BaBIIIKe ce6s, B TOM 4YHCIe B 6oe-
BBIX KOHQIMKTAX, KOMILJIEKCEI

[10 CBOEMY 3AMbICNTY 3PK «TOP» HE UMEJT AHAJIOT' OB
B MUPE. BCE CO3JAHHBIE K TOMY BPEMEH! U
HAXOISIIUECS B PASPABOTKE CPECTBA IIBO
YCTYIATU EMY 110 OCHOBHBIM ITOKA3ATEAM.

MaJIOM JalIbHOCTU «Oca»n U «Kybw»
Pa3MUYHBIX MoAuUKAIIUNM, Ha-
XO[SIINecs. Ha BOODY>KeHUU MOTO-
CTPEJIKOBBIX U TAHKOBBIX JUBU3U,
o 6omnpiiomy cueTy U 3PK «Ocan,
u 3PK «Kyb» 6bUIM ITPOTHBOCAMO-
JIeTHBIMU  CpefCTBaMHU, JieTalo-
IM¥MMU II0 adpOAUHAMHYECKUM
TPaeKTOPUSIM, a HOBBIF KOMILIEKC
B [1€PBYIO ouepeb OJKeH 6b1T 60-
potecsa ¢ BTO, B TOM YUCJIe BBIIION-
HSIIOITUM II0JIeT I10 a3p06aJlTUCTH-
YeCKUM TPAeKTOPUSIM.

ITo cBoemy 3ambIcny 3PK «Top»
He MMeJl aHaJIOTOB B MUpe. Bce
CO3LaHHEIe K TOMY BPeMeHHU U Ha-
xofsguuecss B Ppa3paboTke cpep-
cTBa [IBO MaJjIoH JaJIbHOCTH OBLIN
[IPDOTHBOCAMOJIETHBIMM,  33Jada
60pB6EI ¢ BTO, a TeM 6oiee ¢ I1IPP,
repen, HUMHU He CTaBUach. Cripa-
BeIJIMBOCTU pagu cCjlefyeT OT-
MeTHUTb, YTO IIPHUMEPHO B TO XKe
BpeMsl, KOTZa Yy Hac 61N pa3Bep-
HYTHL pabotsl 1o 3PK «Top», CIIA
Hayaau pa3paboTKy MHOTOGYHK-
LHOHaJIbHOro 3PK MajIoH JaIbHO-
CcTu «Mayiep», HO B IIpOLiecce OH
CTaJI CKOpee IIOXOOUTH Ha «OcCy»,
4yeM Ha «Top». Ilocie [I0YTH 15 JIeT
6e3yCIIeNIHBIX IIOITBITOK CO3JIaTh
[IepCIIeKTUBHOe MHOTOQYHKIHO-
HaJIbHOe 3eHUTHOe PaKeTHOe Cpe/l-
cTBO CIIIA OT IIPOAOJIKEHUS 3TOM
HHOKP 0TKa3aIkCh.

IIpakTHUYeCKH OLHOBPEMEHHO
¢ 3PK «Top» Hauaaach pa3paboTka
U 3eHUTHOIO IIyIIeYHO-PAKeTHOIO
KoMmIuiekca (3I1PK) repefHero Kpast
«TyHTycKa» — Ipoobpa3a CeroiHsII-
Hero 3PIIK «ITaHuupe-Cl», Ho oc-
HOBHOM 3aa4elt 3IIPK «TyHIycKa»
CTaBWJIOCh YHUUTOXKEHUE BO3YIII-
HBIX HOCUTeIe! ITPOTUBOTAHKOBBIX
yrpaBinseMbIx paket (IITYP) mo py-
6eska ITyCKa 3TUX PaKeT, IIPeJiCTaB-
JISIIOIIIMIX 0COOYI0 OTIACHOCTDh 6pOHe-
TAaHKOBOM TexXHHUKe Ha IlepefHeM
Kpae, a He caMmux IITYP B moiere.
VIMeHHO B 5TOM COCTOHMT IIPUHLIY-
INHaJIbHag pasHuUlla Mexay 3PK
«Top» YW [OPYTMMH CpeOCcTBaMH
3TOr0 Kjacca, B ToM uyncie ¢ 3PTIK
«ITa"HIUpb-Cly. Y 3TU JaHHBIE 6a-
3UPYIOTCSI He TOJIBKO Ha OCHOBe
TeOpeTUYeCcKUX  UCCIeNOBaHUM,
HO U Ha pe3y/bTaTaX II0Ka3aTeslb-
HBIX cTpenbb 3PK «Top-M2» u 3PIIK



«ITaH1IMPb-C1», KOTOPBIe OBUIH IIPO-
BeJIEHHEI ellle B aIIpesie 2009 rofa [2]
U CHadala IUIAHWPOBAIUCH KaK
CPaBHUTEJIbHBIE UCIIBITAHUS 3TUX
KOMILJIEKCOB. IIpaBha, HEIIOHAT-
HO - 3a4yeM, Befb 3TO He KOHKY-
pupymolye, a B3aMMHO [OIIOJI-
HAIMe [pYr [pyra CpencTsa,
pelarolye pasHble 3a0a4K.

3PK «Top-M2» u 3PIIK «IlaH-
nupp-Cl»  CTpeysUIM  II0  DPake-
Te-MullleHU «CaMaH», CO3AHHOM
Ha 6ase 3eHUTHOM pakeThl 3PK
«Oca» U UMUTUDPYIOIIEN CKOPOCT-
Hoe Mayiopas3MepHoe BTO B moiie-
Te, U I10 Aa3POAUHAMUNUYECKON MU-
meHu E-95, cHabKeHHOM JIHH30M
JltoHebepra [jisi yBelIUYeHUsS 3-
beKTUBHOI IIOBepXHOCTH paccesi-
Hus (3T1P) U UMUTUPYIOIIEH HOCH-
Tenb ITTYP, KpBUIATYIO PaKeTy UIU
6eCIIMIOTHUK CPeJHUX Pa3MePOB.

H «Top», U «IIaHLIUDb» CTPEISIN
o «CamMaHy» II0 TpHU pasa. «Top»
II0pa3uil Bce Tpu «CaMaHa», pac-
X04, pakeT - TpU. «I[IaHLIUDPHY,
cTpenss 1o Tpem «CamMaHaMy,
BBIIIYCTHUJI BOCEMB PaKeT, I[IOpasKe-
HUM He 6bIJIO. BMecTe C TeM JIBe
MuieHu E-95 «IlaHIIpeM» ObUIU
IIOP2>KEHBI C PACXOJOM II0 OLHOM
PaKkeTe Ha KOKAVIO.

Pe3ynbTaThl  3TUX  IIOKAa3HBIX
cTpensb elrfe pa3 JOCTOBEPHO I10[I-
TBepAWIHU paHee Ha3BaHHBIe IIpe-
umyirectsa 3PK Tumna «Top» Kak
OCHOBHOTO CpeficTBa 60pHOEL C BBI-
COKOCKOPOCTHBIM MaJiopasMep-
HBIM BTO B 11071€TeE.

Ponrp M 3HauMMoOCTb 3PK THIIa
«Top» CylIeCTBeHHO BO3pOCia II0-
ClIe aHalM3a pes3yJabTaTOB aBHa-
LIMOHHO-PaKeTHRIX YyAapoB CIIIA
u gpyrux crpadH HATO 1o IOro-
CIIaBUU. B XoZle 3THUX yAapOB IIPO-
TUB cpencts IIBO IOrociaBuu
IIpUMEHSIOCh TaKoe Oecrpelie-
IeHTHO OoJbllIoe  KOJIHYeCTBO
IIPOTUBOPAAMOJIOKALIMOHHBIX pa-
KeT (IIpu4YeM AOCTaTOYHO 3ddex-
THBHO), YTO Y PSIAA CIIELIMATIKCTOB
BO3HUK/IO MHEHHe. BOODY)KeHHe
IIBO ¢ paguoIOKaAllMIOHHBIMU
cpencTBaMU cebsl M3KMUIO, Tak
KaK HeMHHYyeMo byzeT I1o/iBepsKe-
HO ImopaskeHuro IIPP.

OmHaKO IIpOBeJeHHBIe II0CIe
3TOTO0 MCC/IeNOBAHMUS IIOKA3aIH,

YTO KaK pas HCII0Jb30BaHUE 3PK
«Top» B KaydecTBe CpeACTBa aK-
THUBHOM 3amuThl (CA3) OT yZapoB
[IPP mo gpyrum, 6omee OAJIBHO-
60MHBIM cpeAcTBaMm I[IBO, ocHa-
IIeHHBIM JOPOTMMH 3€HHUTHBIMU
pakeTaMM, He Bcerga IIpHeM-
seMbIMU As 60pwbsl ¢ IIPP, 3Ty
npobseMy II03BOJISIET BBICOKO3(-
GeKTHUBHO PelIUTh.

ViMeHHO mo3TOoMy cerogHs 3PK
«Top» HeobXOAUMO paccMaTpU-
BaTh He TOJBKO KaK cpencTso I1BO
MOTOCTPEJIKOBBIX Y TAHKOBBIX M-
BU3UM U 6pUTaji, HO U KaK OCHOB-
HOe CPe[CTBO aKTHUBHOM 3aIUTHI
(CA3) BBICOKOITOTEHITHAIBHBIX 06~
eKTOB OT yZapoB BTO, B IepByIO
ouepensb ot ITPP.

HEKOTOPBIE OCOBEHHOCTH
3PK TUIIA «TOP»

B umenoMm pabotel 1o 3PK «Top»
U Y HaCc IIPOXONMUINM HEeIIPOCTO.
Ha BoopyskeHHe OH ObUI IPUHST
TOJIBKO B 1986 roxmy, 4depes 11 JeT
I1ocsie Havasua pa3paborku. Ilo 3a-
mbicny, 3PK «Top» AOMKeH ObL
IIPeLCTaBIATh COOOM  CPenCTBO
IIBO NpHHLIMIIMAIBHO HOBOIO II0-
KOJIeHHUSI, TO eCTb II03BOJISIOIIee
pemuTs pobiaemy «BTO - IIBO»
B IIOJIB3Yy IIOCIeNHEero M Ha [JJu-
TeNbHBIM IIepuof. DTo IoTpebo-
BaJIO Pa3paboTKU U peanu3aliiu
B co3maBaeMoM 3PK HIPHUHIIUIIU-
AJIIBHO HOBBIX IIOJXOLOB, B TOM
4ylcae B KOHCTPYKTODCKOM U TeX-
HOJIOTMYeCKOM 06/IacTsX.

IIpy  HOpMHUDPOBAHUU O6IHKA
KOMILZIEKCA CTJI0 IIOHSITHO, YTO
€ro OCHOBHOM ITIaTGOPMOM J0JIK-
Ha CTaTh 60eBass mairuHa (BM),
Ha IIacCH KOTOPOM TpeboBIOCh
Pa3MeCTHUTh BCe Heob6XOAHMEbIe
cpencrBa. Takke 6BUIO ITpU3HA-
HO 1leecoo6pa3HBIM B KayecTBe
IIACCH HCIIONB30BATh I'YCeHUYHBIHN
CaMoOX0[i, MaKCHMaJIbHO YHUODU-
LIMPOBAHHABIN C aHAIOTHMYHBIMU
IIacCu, HUCHIOonb3yeMBIMU B 3IIPK
«TyHrycka» 1 3PC «ByK», 4TO IIO-
3BOJIMJIO COKPATUTH THUIIK IIACCU
B CyXOITyTHBIX BOMCKAaX.

Ha maccu 60eBOM MaIIWHEL
JLOJIKHBI OBLIH pPAa3MeIaThCs CTaH-

s obHapyskeHUs Lenei (COLY),
CTAHILIUS COIPOBOXKIAEHUS LIeIU
U pakeT (CCLIP), my6IupyroIye
OIITHUKO-3JIeKTPOHHBIE  CpefCcTBa
COIpOBOXKIeHUS Lenu (O3CLI),
3eHUTHBIE YIIpaBIsSeMble pake-
THL (3YP) B HY>)KHOM KOJIMYeCTBe,
CTapTOBas aBTOMATHKA U 3IeMeH-
TBL CTapTa pakeT, CpelcTBa 6oe-
BOIO VIIpaB/JIeHUS KOMILJIIEKCOM
U CBSI3W, BBIYUCIHUTENBHASI TeX-
HUKa U HHIUKATOPHBIE YCTPOM-
CTBa, CPeLCTBa HABUTAIIUU U TO-
IIOIIPUBSI3KU, CPeLCTBA HOPTOBOTO
SHeprocHab)keHUsl, ammnaparypa
GYHKIIMOHAIBHOTO KOHTPOJIS U Te-
CTUPOBAHUS, BCIIOMOTATelIbHAas
armnaparypa.

TakuM obpa3om, 6oeBass Mallu-
Ha, uMesi Ha 60pTy Bce Heobxo-
JVMBble CpefCTBa, CTAHOBUJIACH
OCHOBHOM 60eBOM eIUHULIE, CII0-
COBHOM aBTOHOMHO peIIaTh II0-
CcTaBieHHble I1eper 3PK 3amauu.

[ToYTH KaKAoe K3 CPeLCTB KOM-
IJIeKkca MoTpeboBasno crienudu-
YeCKOTro IIOAXO0Aa K KOHCTPYKILIUU
U YHUKAIBHOCTH Dealn3yeMBIX
pelIeHUN B CpPaBHEHUU C Onu-
SKAMIIMMU aHaJIoTaMU. [j1s1 obec-
neuyeHUs 3dGeKTUBHON 60pPBOBI
¢ BTO B 11oj1eTe B [1€PBYIO O4Yepeab
IoTpeboBasIoCh PpeIIUTh 33a7ady
UX ABTOHOMHOIO Ob6Hapy>KeHUSs
Ha TpebyeMBbIX NAJIbHOCTSIX He3a-
BHCHMO OT YIJIOB I10/IX0/A K LIeJIH,
Benp 3TO He IUJIOTHUPYyeMas aBHa-
LIS WIK 6eCIUIOTHUKY, JIeTalo-
L[rie rOpyu30HTaNbHO. BTO MOXKeT
JlelICTBOBATh B [AMalla30He YIJIOB
aTaKH OT O A0 50-60° (B TOM YuCiIe
C a’pofSMHAMHUYECKHMM 326pocoM
MJIY KBa3UOAIMCTUKOM).

B sroir cBsa3u COL| 3PK «Top»
IIPUIIIOCH CO34ABATh He C M30BBI-
COTHOM  (KOCEKaHC-KBaJpPATHOM)
30HOM O0OHApYKeHMUs, KaKk B IpY-
rux COLJL 3PK momobHoro xiacca,
a C U30[AJBbHOCTHOM. IIpu peanu-
3alIUMU U30[4JIBHOCTHOM 30HBL 06-
Hapy>KeHUsI SANbHOCTh O6HapysKe-
HUS LIeIU He 3aBUCHUT OT YIJIOB ee
IIOZIXOJla K aTaKyeMOMY OOBEeKTY.

Ins GOopMHUPOBAHUS M30LANb-
HOCTHOM 30HB O6Hapy>KeHHUS
B COILl 6BIT peaji30BaH IIapliU-
AIBHBI 0630p IIPOCTPAHCTBA
JIy4OM IIUPHUHON YeThIpe IPany-

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018

55



56

Ca B YIJIOMeCTHOM U OLUH TPajzlyC
B a3UMYTJIBHOM  IDIOCKOCTSIX,
C ero 3J1eKTPOHHBIM IIOIIArOBBIM
(mapLiUMa/IBHBIM) I[Ie€peMeIeHHeM
B YIJIOMECTHOM IIJIOCKOCTH B BOCH-
MM ITaplikajiax, TO eCTh B IIpefiesiax
32 rpaaycoB IIo yriay Mecrta. IIpu
3TOM aHTeHHas cructeMa COLl 6pu1a
YCTPOeHa TaK, YTO 06eCIleYrBaI-
Cs IIPOCMOTP YIJIOB B ceKTope 0-32°
WU 32-64° B YTJIOMECTHOM IIOCKO-
CTHU B 3aBUCHIMOCTU OT ee MeXaHU-
YeCKOIO IIOJOXKeHUSI. AHTeHHYIO
CHCTeMY Da3sMeCTH/IHW Ha THUPOCTa-
6MIM3UPOBAHHOM IIJIaTGOPMeE, UTO
obecrieunio 60eBy0 pabory COL]
B IBIDKeHU U 60€BOY MAIITNHEI U CO-
30aHHe TeM CaMBbIM IIO[BIIKHOIO
MQJIOBBICOTHOIO PaJMOJIOKALIMOH-
HOTO II07 HaJ IIPUKPBIBAEMBIMU
BOMICKAMH.

s obecriedeHUsT BEICOKO3DPeK-
TUBHOMN 60prbBI 3PK «TOp» C pas-
JIMYHBIMU THUIIAMH BO3LYIIHBIX
LeyIer, B TOM 4ucie ¢ BTO, B HeM
6BLIIM BIIepBble BHEJIPEHBI 37IeMeH-
TBl MCKYCCTBEHHOIO HHTeJIeKTa.
Tak, obHapyKeHHble COL] Lenu
3aIIOMUHANINCh B aMSITH 60pTO-
BOM 3BM, a 10 HauboJjiee OmacHbIX
Llellel 3aBSI3bIBAJIMCh B TPACCHI
U DAH>KUPOBAJIMCH B IIPUODUTET-
HBIM Dpsifi. C COOTBETCTBYIOIINMU
dopMyIsIpaMU OHU 0TOGPASKATIUCh
Ha UHAMKATopax 60eBOM MaIlIHHBI
JUULS TIOCTIeAVIOIIero LieleyKa3aHU L
CCLIP 110 Haub0Jj1ee OIIacHOM LIeJIH .
I1pu 5TOM I10[, KPHTepHeM OITaCHO-
CTU IOHUMAJICS MHUHHMYM IIDO-
U3Be[ileHUS [10JIeTHOIO BpeMeHH,
IapaMeTpa U BBICOTHI I10/1eTa LenU
OTHOCHUTEIbHO KOMIIJIeKCa.

Takum o6pasom, B 3PK «Top»
K PpeLIeHHWI0 334ad II0pasKeHUS
LleJiell BIIEPBBIe ObUIA ITPHMeEHe-
Ha U peaJil30BaHa MaTeMaTH4ye-
CKasl TeOpHsl MAacCCOBOTO 06City-
>KHBaHUA. Kpome Toro, B CCLP
6BIJIO peanr30BaHO paACIIO3HABA-
HUe THUIIa 06CTpelnBaeMOM LI

U a[anTalusl PaJHoB3pPHIBATENS
u 60eBOro CcHapsbkeHuUsl 3YP nis
MaKCUMaIbHO 3PbeKTUBHOIO II0-
PKeHUsI DACIIO3HAHHOM LIejI.,

BbII TIPeANIPUHST LeIBIM  PSf,
Mep [JsI MaKCHUMaJIbHO BO3MOXK-
HOTO COKpallleHUsI BpeMeHU Dpe-
AKLUU KOMIUIEKCA (0T MOMEHTa
O6HapY>KeHHUS LIeIU [0 IIyCKa pa-
KeThI I10 Hel), 3HauyeHHe KOTOPO-
0 COCTaBMJIO OT 3,5 mo 10 cexkyHL,.
[ToI06HBIX XaPAaKTEPUCTHUK 10 CUX
10D He MMeeT HU OJHO 3eHUTHOe
PaKeTHOe CpefiCTBO B MUpe.

B 1lensx COKpallleHUs BpeMeHU
peakuuu KomIuiekca B CCLP
6bl71a IPUMeHeHa Majlo3JIeMeHT-
Hasg G&a3upoBaHHAas aHTeHHas
pemetka (PAP), obecredyuBalo-
masi 3JIeKTPOHHBIN JOIIOUCK Ha-
3HAYEeHHOM i obCcTpena Lienu
B CeKTOpe TpU TIpajyca IO a3u-
MYTY U CeMb I'DafyCcoOB IO YLy
MecTa. Ilocme MeXaHUYeCcKOTo
nepebpoca  aHTEHHO-IIOBOPOT-
HOro ycTporcrtBa (AILY) ¢ CCLIP
Ha a3uMyT [Opa’KaeMOM Lienu
3TO0 o06eCcIleyMBaNO0O U [OOIIOHCK
nenu GaKkTUYeCKM MTHOBEHHO
(32 MHJLTHCEKYHZBI), U ee aBTO-
MaTHU4YeCKUM 3aXBaT Ha aBTOCO-
IIPOBOXKAEHUe IIPaKTU4YecKu 6e3
BMellIaTeIbCTBA OIIepaTopa.

Ha 60eBoll MallMHe KOMILIEKCa
6BUI pasMelleH M Heo6XOOUMBIHF
60eKOMIUIEKT 3eHUTHBIX YIIDaB-
nsieMbIX pakeT (3YP). K MoMeH-
Ty pa3paboTku U co3fmaHus 3PK
«Top» Ha npepnpuaTuax BIIK,
3aHUMAIOIINXCS pa3paboTKkom
3eHUTHBIX YIIPaBISIeMBIX PaKeT,
y>ke OBUI OCBOEH HX BepPTUKAJIb-
HBIN CTapT. IMEeHHO TaKyIo CXeMy
ctapra 3YP, obecriedynBaIoIIyIO
MaKCHUMAaJIPHO KOMIIaKTHOe pas-
MellleHHe paKkeT B 60eBOM Ma-
IIMHe U COKpallleHHe BpeMeHU
peaklMM, pelWIU BHELPUTH
B pa3pabaTriBaeMOM KOMILIEKCE,

B EM 3PK «Top» ymasoch pasme-

3PK «TOP» CIIOCOBEH 3®®EKTHBHO E0POTHCA
C BbICOKOTOYHBIM OPYXUEM [TPOTUBHUKA, B
TOM YMCIE 3A CYET BHEAPEHUA 3NTEMEHTOB
UCKYCCTBEHHOI'O MHTENIEKTA.

CTUTb BOCEMb TBEPIOTOILIMBHBIX
OOHOCTyIIeHYaThlX 3YP 9M330,
Peanu3yIoIux BePTUKAIbHBIN
CTapT IIOCPEeICTBOM ITOPOXOBOM Ka-
TaIlyJbTHl, BEIOpAChIBaIOIIel paKe-
Ty Ha BBICOTY 15-20 MeTpoOB, I10CjIe
4ero BK/IKOYaJlach CHCTeMa CKIIO-
HeHUS Ha asUMYyT IIojleTa Lielu,
a 3aTeM - MaplIeBBIN ABUTATENb
paketsl. Takas cxema 3aIlycka Tpe-
60BJIa MHUHHUMAUIBHEIX BpeMeH-
HBIX M DHepreTHYecKUX 3aTpaTt
M KaK Hejb3s JIy4dllle BIIMCAIACh
B KOHLIEIILIMIO KOMIUIEKCA. PakeThl
JOCTaBIsIMCh K BM 3PK B TpaHC-
IIOPTHBIX KOHTEMHEepaxX U C IIOMO-
IIBI0 TPAHCIIOPTHO-3aPSIKAOIIUX
MaIlIMH IIepe3arpy>kajich B pa-
KEeTHBIe IIaXThl 60eBOM MAaIIKUHHI,
Ha YTO YXOAMJIO 10 20 MUHYT.

A BOT BOIIPOC 06 ONTHMAIBPHOM
KOJIMYeCcTBe paKkeT, KOTOPble Heob-
XOAMMO pasmeuiate Ha BM 3PK
«Top», HEO6XOOMMO PacCMOTPETh
6onee moppobHO. MCTOpHUYECKHU
CUIOKIIOCh TaK, 4YTO TpebyeMoe
YHCI0 PaKkeT Ha LIeJIeBOM KaHal
B 3PK oIlpenensiiock CKOpee 3MIIH-
puYecKH, YeM PaCyeTHBIM IIyTeM,
YTO IIPUBOAMIIO K GOJIBIIOMY pas-
6pOCY KOHEUHBIX Pe3yIbTaToB. Tak,
B 3PK «Ky6» OUBHU3UOHHOIO 3BeHa
Ha OAUVH leJIeBOM KaHaJI COCpero-
Touru 12 3YP (YeThlpe CaMOXO[-
HBIX ITY 1o Tpu 3YP Ha KaKIOH),
a B 3PK «Oca» ToxKe JUBHU3HOHHOIO
YPOBHS - YeTkIpe 3YP.

IIpoBefieHHEBIE B IIOCIEAYIOLIEM
HCCIefOBaHUS, B TOM 4YHCIIe
OIIBITHO-60eBble CTpPeNBOBI, IIO0-
3BOJIMJIU CHE/IaTh BBIBOZ, UTO 3PK
OUBU3UOHHOIO 3BEHA OIITHMaJIb-
HO [O/DKHBI MMeTb 60eKOMILIEKT
B KOJIMYECTBe YeThIpex-IIecTH 3YP
Ha IIeJIeBOM KaHajld. B cooTBet-
CcTBUU C 3TUM 3PK «Oca» 1ocien-
HuX Momuduranuml («Oca-AK»,
«Oca-AKM») CTanu OCHAIIAThCS
mecTbio 3YP Ha OOHH LieJeBOH
KaHani, a B 3PK «Top» Ha OOUH Lie-
JIeBOM KaHaJI IIPUIUIOCH BHaUaje
BOCEMb, a 3aTeM 4yeTwIpe 3YP, 4To
B TO BPeMsl COOTBETCTBOBAJIO BbI-
6PaHHOM KOHLIEILIUH,

B Xofe rocymapCcTBeHHBIX UCIIBITA-
Hu 3PK «Top» IToaTBepA U1 60eBble
XapaKTePUCTHUKU, II0KAa3aB BHICO-
KUe pe3yabTaThl IIpU 60prbe C BhI-
COKOTOYHBIM ODPYKHEM B IIOJeTe,
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bNATOJIAPS MEPENOBbIM TEXHOJIOTUAM

1 KOHCTPYKTOPCKUM PEIIEHUAM 3PK «TOP»
CIIOCOBEH MMOPAXATD ITPOTUBOPAINO/TOKALIMOHHBIE
PAKETbI HE3ABMCUMO OT YI'JI0B UX ITIOAXO0JA K LEMH.

B TOM YMH(JIe C IIPOTHBOPAIHOIIO-
KaIIMOHHBIMU PaKeTaMU, KOTOpbIe
IIOPasKAJIMICh Ha JATIBHOCTAX 6-8 KM
HEe3aBUCHUMO OT YIJIOB UX II0AXO0[a
K ey, TakTudeckas aBUaIUs [10-
P2Kasiach Ha JAIBHOCTSIX IO 12 KM
U BBICOTaxX - 6 KM U 6ornee.

I[Io pe3ynbTaTaM MCIBITAHUN
KOMILIEeKC B 1986 rozy 6bUI TPUHST
Ha BOODY>KeHUe, U Cpa3y >Ke Haua-
JIMCh PabOTHL 10 ero MOJepHM3a-
1y (OKP «Top-M1»).

B xome MOJepHM3AIMU KaHalb-
HOCTh 60eBOM MaIlruHbl (BM) yma-
JIOCh YBENIMYUTh BABoe. Terephb
BM, mony4yuBiiag MHAEKC 9A331,
CTajla CIIocobHa O06CTpenrBaTh
OIHOBDPEMEHHO [iBe LeJIM, YTO
He TOJIBKO IIOBBICHJIO ee OTHEBYIO
IIPOM3BOOUTENIBHOCTh, HO U (Y-
LIeCTBEHHO YIYYIINIO KPUTepUI
«30beKTHUBHOCTh-CTOMMOCTDY, II0-
BBICUB IIPUBJIEKATENIBHOCTD U KOH-
KYPEeHTOCIIOCOOHOCTh KOMILIEKCa
Ha MUPOBOM DBhIHKE BOODY>KEHUI,

Kpome Toro, B coctaB BM 6bL1a
BBeZleHa ILubpoBasl armaparypa
TeJIeKo0Boro obmeHa HHOOPMa-
IIMer C BKJIIOYEHHBIM B COCTaB
KOMIUIeKCa YHUOUIIMPOBAHHBIM
6aTapeliHbIM KOMaHHUPCKUM
noyHkToM  (YBKII)  «PaHsKUD».
[IprMeHeHMNe B COCTaBe 3eHUT-
HOM paKkeTHON 6aTapeu aBTOMa-
TU3UPOBAHHOTO YBKII «PaHKUDP»
HUCKIII0YAJIO0 HeIIPOM3BOJIbHOe
cocpefoToUeHHe OTHS II0 OLHOM
U TOM >Ke 1leNiH, OIpefeneHHON
60eBBIMUM MAaIllMHAMU B KauecTBe
Haubonee OMacHOM. Bech IIpoliecc
aanTaliiy  lieJepaclipefiesIeHUs
IIPOUCXO UL aBTOMAaTHUYeCKH,
3a IIOJITOPBI-ZIBE CEeKYH/bI, 6e3 BMe-
LIATeIbCTBA UL 60eBhIX PACUEeTOB.

KcTaTu cka3aTh, aBTOMATU3ALIUS
M aJanTauus lienepacipezene-
HUS B 3eHUTHON paKeTHOM 6aTa-
pee, UMeIOIEN B CBOEM COCTaBe
60eBbple MAIIUHBI TUHA «TOop», OC-

HallleHHBle 3JIeMeHTaMH MCKYC-
CTBEHHOI'O HMHTeJIJIEKTA, BBIIIOI-
HeHa KaK pe3yJbTaT peaiM3aluu
KAaHOUJATCKOM [OHCCEPTALIMM aB-
TOopa. HacKko/lIbKO M3BEeCTHO, HOaH-
Has CHCTeMa [0 CUX IIOp He UMeeT
AHJIOTOB B MUpe U He pear30Ba-
Ha HU B OOHOM COBpeMeHHOM 3PK
3TOrO0 KJIacca.

JUIs 36 HUTHBIX YIIPABIsgeMBbIX Pa-
KeT, IMOJYYUBIIUX UHAEKC 9IM331,
BIIEPBbIEe B MUpe 6bUI pa3paboTaH
TPYIIIIOBOM TPAHCIIOPTHO-IIYCKO-
BOM KOHTEHHep, BMeIAIIUNI
Cpa3y 4YeThIpe paKeThl M IIOJY-
YMBIIMIN HaMMeHOBaHHE «paKeT-
HBIM MOAyIb 9M334», Temeph 3a-
psokaHrie BM  pakeTaMM CTajio
OCYIIECTBJISITbCI He IIOLITYYHO.
B myckoByro maxty BM c mmomo-
IIbI0 TPAHCIIOPTHO-3apsDKAIOIIert
MamuHbl (T3M) CTa1 3arpyskaThb-
CSI PaKeTHBIM MOJYJIb C YEThIPDbMSI
3YP (o mBa MOZYISL B KUKAYIO
EM). BepTUKAIBHBIN CTAPT PaKeT
OCYILeCTBIISIJICS. HEeIIOCPeACTBEHHO
M3 PaKeTHOI'O0 MOAY/IS. YUHTHIBASI
YBeJIMYEHHYI0O OO [ABYX KaHalb-
HOCTb BM, IIpU TaKOM KOMIIOHOB-
Ke Ha K&KOBIM 1Ie/IeBOM KaHall
IIPUXOIMIIOCH I10 YeThIpe 3YP, UTo
COOTBETCTBOBAJIO MMHHMAaJIbHON
HOpMe, HO 6bUIO IIPHEeMIIEMO.

B xozie MomepHU3aLUU ObUT BHe-
IDeH U ellle Lenbld DS MeHee
3HAYMMBIX, HO OUe€Hb BaJKHBIX Me-
DOIIDUSITHM, B LIJIOM YIYYIIHB-
mux 60eBble U 3KCIUIYaTALIMOH-
Hble XapaKTePUCTUKHU KOMILJIEKCA.
B 1991 romy 3PK «Top-M1i» 6bUT
IIPUHAT Ha BOOPY)KeHMHe M C Tex
II0p - IPAaKTUYEeCKU [0 2014 rofa -
BBIITYCKAJICSI CEPUITHO, COBepIIeH-
CTBYSICB B ITPOLIECCe IIPOM3BOACTBA,
U HaXOOUJICS Ha BOOPY>KeHHU Co-
BETCKOM apMHH, BOOpY>KeHHBIX
cun Poccurickor  ®denmepanuu,
a TaKKe IIOCTABJISIJICS B PAL, CTPaH
6IMKHEro U JATBHET0 3apy6esKbsl.

CETOIHALIHUE PEAJTUKA

Celfyac B COOTBETCTBUHU C LOCY-
JapCTBEHHBIM OGODOHHBIM 3aKa-
30M I'O3-2020 cepUMHO BHIITyCKa-
eTca 3PK HOBOM MOAUPUKALIUU
«Top-M2», BoeBble MAIlIMHEI 3TO-
ro KOMILJIEKCA II03BOJISIIOT OLHO-
BpPeMeHHO O06CTPeIUBAaTh U I10pa-
>KaTh JI0 YeThlpex lienell, TO ecTh
KaHaJIBHOCT BM B CpaBHEHUU
¢ 3PK mpepplayiieil MogudUKa-
Uy «Top-M1» yOajoCch YBeIH-
YUTh BBOE.

C 3TOH LieNbio 6blIa JopaboTaHa
da3rpoBaHHas aHTeHHAas CUCTeMa
CCLP, 4TO II03BOJINJIO YBEIUYUTH
CeKTOp  3JIeKTPOHHOIO  IIOMCKa
U COIIPOBOXKAEHUS LiesIel 10 YIJTIOB
30x30 rpazycoB. Kpome toro, 6op-
ToBas DBM 6bla 3aMeHeHa Ha 60-
jlee  BBICOKOIIPOM3BOAMVTE/IBHYVIO,
ZopaboTaHa MHAMKATOPHAS aIllla-
partypa, ammapaTrypa HaBUTaLlUU
U TOIIOIIPUBSI3KH, A TAaKoKe IIPOBe-
JleH DsILL APYTUX LOPaboToK.

Kommekc «Top-M2» obecrieuu-
BaeT 60pbby IIPAKTHYECKHU CO BCe-
MU COBpPeMEHHBIMHU THIIAMU IIU-
JIOTUPYeMBIX CPeZICTB BO3LYIIHOIO
HanageHus. Ho riaBHas ocobeH-
HOCTb KOMIDIEKCA COXPaHMJIACh.
OH obecrieurBaeT 3QPeKTUBHYIO
60pB6Y C BBICOKOTOYHBIM OPYsKHEM
(BTO) cpenHell M MaJIOM OAJIbHO-
CTH, B TOM YHCJIe C [IPOTUBOPALU-
OJIOKALIMOHHBIMU DaKeTaMH BCeX
COBpPEeMEHHBIX TUIIOB U 6eCIIHIIOT-
HBIMHU JIeTaTeJIbHBIMHU allllapaTa-
MM, HCKIIOYas TOJIBKO CBEpxXMa-
Jele BJIA.

BM 3PK «Top-M2», KpoMe TrYy-
CeHMYHOI0 IIacCH, MOMKeT pas-
MeIaTbCs Ha KOJIECHOM IIAacCH,
IIOCTABJIATBCS [JIS1 3L U THI CTALIHIO-
HapHBIX OOBEKTOB B KOHTeHHepax
U UCIIOJIHATBCS B ADKTUYECKOM Ba-
puaHTe. 10 HUHTEIPAIBHOM OLIeHKe
60eBBIX XapaKTEPHUCTUK, B IIEPBYIO
ouepenp 10 3PPeKTUBHOCTH 60Pb-
6Bl C BBICOKOTOYHBIM OpY>KHEM,
a TakoKe I10 KPUTepUIO «3PPeKTUB-
HOCTb - CTOUMOCTb» 3PK «Top-M2»
He MMeeT aHAJIOI'OB B MIpe.

Ho, K CO)kaJlleHHI0, eCTb MHOI'O
HepeLIeHHBIX IIPo6jeM, CHIDKAIO-
LIIX BO3MOSKHOCTU CTOJIb BaSKHOI'O
M Heo6XOLUMOI0 KaK CEerofHs, TaK
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U B OJIMDKA e [IepCcIIeKTHBe KOM-
IUIeKCa U CTaBSILIUX [10f, COMHEHUe
BO3MOSKHOCTH €ero IIepCIIeKTUBHOIO
U lieJleHAIIPaBIeHHOTO Pa3BUTHI.
OTO BBI3BIBAET UYBCTBO IJIYOOKOI
06eCIIOKOeHHOCTH .

[naBHasg mpobnema, IIOKAIYH,
B TOM, 4YTO pyKoBoAcCTBO IIBO Cy-
XOIIYTHBIX BOMCK, MMHOG0DOHEI
U BOEHHasl HayKa He II0YYBCTBO-
Banu, uTo 3PK Tuna «Top» ceryac
U B JaJbHENIIeM JIO/IKeH paccMa-
TPUBATHCS B JIBYX MIIOCTACSX: KaK
OCHOBHAsI COCTaBJISIOIIAS CHCTe-
MBI aKTUBHOM 3aIIUThI 0C060 BAK-
HBIX 06beKkTOB (CA3 OBO), B TOM
yucie U cpencts IIBO cpemHen
IATBHOCTU U NAJIBHEro JOeMCTBUS,
U Kak IITaTHoOe cpencTBo IIBO Mo-
TOCTPEJIKOBBIX U TAaHKOBBIX JUBU-
3UH U 6pUTa,.

Kak CA3 OBO 3PK turma «Top-M2»
IO/KeH B IIePBYIO Ouepelb BBHI-
CcoK03ddeKTUBHO IOpaKaTb BTO
B II0o1eTe, B ToM uuciae IIPP co-
BPeMeHHBIX U IIepPCIIeKTUBHBIX
TUNOB, PU3UYECKU 3TO0 U CeH-
4ac, U B IIepPCIeKTHBEe BO3MOXKHO
Ha OAIBHOCTSIX 6-8 KM, OJIS 4Yero
IOCTATOYHO 3HEPreTUKU UM a3po-
6aITUCTUYECKUX BO3MOXKHOCTEN
paker THUIa 9M331, OCBOEHHBIX
IIPOMBIIIUIEHHOCTBIO U BBHIITyCKae-
MBIX CEPUITHO.

Kaxk cpenctso IIBO MOTOCTpPEIKO-
BOM MJIM TAaHKOBOM AUBM3HHU 3PK
Tuna «Top-M2» IODKeH HMeTh
6o/ee MIMPOKUM CIIEKTP IIOpasKae-
MBIX liejlell U OOJbIIMe [IajbHO-
CTH UX ITOPKEHHs ([0 MHEHHIO
aBTopa, A0 15-20 KM). ITO BO3-
MOXKHO peajn30BaTh yxKe ceryac,

KOMIUIeKTYsl 3TH 3PK pakeTaMu
9M338 c UK-rojioBKaMH CaMOHaBe-
JeHUs, KaK 3TO paHee U IIpefycMa-
TPUBAJIOCE.

A BOT 337124y 60pBOBI C HOCHUTES-
Mu BTO 605bII0M JanbHOCTH (20—
25 KM, B II€PCIEKTUBE - A0 30 KM),
B IIepBYIO oO4yepenb - HOCHUTeIIS-
Mu ITTPK, pomskHbl perraTth 3PIIK
TUIa «[IaHLIUPb» U MOAEPHU3UPO-
BaHHas «TYHTYCKa» - 3TO UX LIeJIH.

BTopas rpobiieMa COCTOUT B TOM,
4yTo InIpu dopmupoBaHuu HIIO
«AIMasz-AHTel» TII0 PSIAy IpU-
YUH KOJUIEKTUB Pa3paboTUYUKOB
3PK Tuma «Top» BO IJIaBe C IJIaB-
HBIM  KOHCTPYKTOPOM  BBILIEN
u3 cocraBa HMIDMUM u mepeien
Ha paboTy B MKeBCKUIHI 31eKTPO-
MeXaHUYeCcKUM 3aBof, «KyIiom»,
TOYHee - B er0 MOCKOBCKOe IIpe[-
CTAaBUTEIBCTBO. 3TO IIpeCTaBU-
TEJILCTBO OBUIO IIeperMeHOBaHO
B CKB 3aBO/a U ITPOAOJIKIIIO pabo-
ThI 110 3PK «Top-Ma2».

B CBSI3M C TaKUMMU [IeHCTBUSI-
MH BecbMa BOCTpebOBaHHOe Ha-
npaBneHue 1o 3PK Manoil ganb-
HOCTU GaKTUYeCKH O0Ka3anoch
mepeBefleHHBIM C YypoBHA HIIO
«AnMmas-AHTen» (HUDMU) Ha ypo-
BeHb 3aBOfa-u3roToBuTens (CKB
HU5M3 «Kymomnn»). ITa CUTYyalUs
BJIMSIeT He TOJIBKO Ha YPOBeHb PU-
HaHCUPOBAaHUS paboT, HO U Ha UX
BOEHHO-HAy4HOe COIIPOBOXKIEHUeE,
CrienjMajipHOe  KOHCTPYKTOPCKOe
610p0 3aBOJA B CYLIECTBYIOIIEM
COCTaBe U CTaTyce He CIIOCO6-
HO IIOJIHOLIEHHO pellaTh 3aJadyu
IIePCIIeKTUBHOIO0 pa3sBUTHI 3PK
MaJIOM [albHOCTH, KaK 3TO OCY-

IPENCTABIAETCS LETECO0EPA3HBIM
UCIO0/b30BAHUE 3PK «TOP» HE TO/TbKO KAK
LITATHOI'0 CPEACTBA [IBO MOTOCTPE/KOBBIX U
TAHKOBbBIX EPUTAL, HO U KAK CPE[ICTBA AKTUBHOM
JAIIUTBI 0COb0 BAXHbBIX OBBEKTOB U 3IIE/IOHOB
[1BO CPEMHETO U IABHETO PAIMYCA IEACTBHS.

LIEeCTBIISIIO CIIeLIMaIu3UPOBAHHOE
nogpasgeneHve HUM,

YIOUBIsgeT, KaK MOXeT PYKOBO-
CTBO BolMcKaMu IIBO CyXOIIyTHBIX
BOMCK PaBHOAYLIHO OTHOCUTHCS
K 3TUM BoOIIpocaM. JIa U PYKOBOJ-
cTBy HIIO «AnmMas-AHTeMN» ecTb
HaJ 4yeM 3ayMaThbCs.

BLITE MOXKET, CHUXKEeHNeEe YDOBHS
U 30beKTUBHOCTU B3aUMOJEH-
CTBUS CYLLIECTBYIOLIEr0 B HACTOS-
llee BpeMs peaJbHOr0 paspa-
6otunka 3PK Ttuna «Top» (CKB
3aBOZla) U IIPUBEIO K TOMY, UTO
B 3PK «Top-M2» oOKa3ajiCs VIIy-
LIeHHBIM TaKOM BasKHEMIIHUH BO-
IIpOC, KaK pealu3yeMoe YHCIIO
3araca pakeT Ha IieJeBOM KaHail.

U B I'yCEHUYHOM, U B KOJIE€CHOM
HUCIIOJIHEHUU Ha 60eBOM MalllHe
3PK «Top-M2» pasmeliaeTcss BO-
ceMb 3YP 9M331 B OBYX PpaKeT-
HBIX MOAYIAX 9M334, TO eCcThb Ta-
KHUX >Ke, Kak B 3PK «Top-Ml».
Ho «Top-Ml» OBLI [BYXKaHaJb-
HBIM, a «Top-M2» CTal 4YeThl-
DPeXKaHaJAbHBIM II0 LeJIM, YHCIO0
PakeT Ha OUH ILleJeBOM KaHal
CHU3HUJIOCH 4O OBYX. DTO CHUKAET
K03)PUILILEeHT 60eBOTO HCIIONb-
30BaHNgI BM B Xone OTpaskeHUs
DPaKeTHO-aBHAILIMOHHEBIX YAAPOB,
peann3yeMyl0 OTHEBYIO ITPOH3-
BOAUTENIBHOCTh OO0 HEeLOIIYCTHMO
MaJblX BeIMYUH U B KOHEYHOM
uTore - KpUTepUN «3PIEeKTUB-
HOCTb - CTOMMOCTE» KOMIIIEeKca.

HOaxke B 3PC cpemHel [albHO-
ctu THna «byk» U B 3PC ganbHe-
ro gmemcrBusa tuma C-300 B mig
yBeJIMUYEeHUS KOJIMYeCcTBa paKerT,
IIPUXOASAITUXCS Ha OJUH LieIeBOM
KaHaJI U FOTOBBIX K IIYCKYy, B CBOE
BpeMsi 6bUI ODOCHOBaH U 33JaH
K Ppa3paboTke MOPUHIIUIHAILHO
HOBBIM 60eBOM 3JIeMEHT - IIyCKO-
3apspKaroIas  yctaHoBka (T13Y),
II0 CYTH - «CTpemsIolas» TPaHC-
IIOPTHO-3apspKAOIasg  MalllKHaA.
STO I103BOJISIJIO UMETh HY>KHOe KO-
JINYEeCTBO PAaKeT, TOTOBHIX K ITYCKY,
B COCTaBe KOMIUIeKCa. B cocTtase
3PK «Top-M2» TaKOro CpencTBa
B CBOe BpeMs He IIpefyCMOTDeNH,
He MCIIPAaBUIN 3TOr0 IIOJIOXKEHUS
U ceryac.

B 3PK «Top-M2» He pelleHa
Takke TIIpobjeMa BBICOKOIPdeK-
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TUBHOM 60ppbBl C BJIA Masoro
U CBEPXMAaJIOro KJIaccoB (0cobeH-
HO OCHAILleHHBIX 3JIeMeHTaMU UC-
KYCCTBEHHOI'O MHTEJUIEKTa), IIpHU-
MeHeHHe KOTODPBIX IUIAHUPYeTCsS
B BH/Ie POEB U BO3AYIIHBIX CTAM.
Boprba ¢ posiMH Mas1orabapUTHBIX
BJIA 110 IpUHIUITY «OfHA paKkeTa —
OfHA LieNIb» Oaske IIPHU KCIIONb30-
BaHUU CPAaBHUTEIBHO HEeJLOPOrOM
pakeTsl 9M331 B IIITATHOM KCIIOI-
HEeHHUU HeONpaBOAaHHO 3aTpaTHa
U MaJIOIIPOM3BOAUTEIIBHA.

CeropHs 1151 5dPeKTUBHOM 60pb-
6BI C pOeBBIMHU MAJIOTa6apUTHBIMU
BJIA MOKHO 6b1JIO 6BI IIPEAJIOKUTD
HCIIONIb30BaHUeE HAa HEKOTOPOMH Ya-
ctu 6oekomiierTa 3YP 9M331 BMe-
CTOILITAaTHOM OCKOJIOUHO-PYracHOM
60€eBOM YaCTU B3PbIBOMArHUTHOTO
reHeparopa (BMI) [3], mo cyTu -
COBpeMeHHO!I 60eBOM  YacTH,
obecrieyuBaIOIIeN «371eKTPOHHOEe»
rmopaskeHue 60PTOBOr0 PaH03IeK-
TPOHHOI'O0 06OPYZOBAaHUS CpPeLCTB
BO3JYIIHOIO HAallafleHUs.

BMI obecreynBaeT IIpSIMOe
npeobpa3oBaHUe 3HEePTHUU B3DHI-
Ba CMeCEeBOIO 3apsfia B 3HEPrUIo
3JIeKTPOMAarHUTHOIO  KMIIY/IbCA.
Ilo pacuetaMm, Ipu Macce BMTI
Ilo 12-15 Kkr usnydaemor CBU-3Hep-
TUU [OCTAaTOYHO [J1s1 QYHKIHO-
HAJIBHOTO IIOPKeHUsI 60pTOBOM
3JIEKTPOHUKU pos BJIA B pazuyce
100-150 M U 601€€ OT TOUKU I1OJIPhI-
Ba, TO €CTh [JIS1 PeyIM3aLU [IPHH-
LIUIla «OgHA pakeTa - N Lenen
pOsi». ITO U eCTh ACHMMETPHUYHBIN
OTBET Ha «HHTEJJIEKTYIN3aALIUIo»
BJIA majsoro u CBepxMaJIOro KJIac-
COB, HCIIOJB3YeMBIX B BHE CaMO-
HACTpPaMBAIOIIUXCS PoeB U b6appa-
SKHPYIOIIUX 60eIIPUIIACOB.

BBepmeHnue B coctaB 3PK «Top-M2»
BTOporo THIIa 3YP mpuemieMo,
TaKasg CUTyalLusl y>Ke IIPHMeHs-
JIach U IIPUMEHSETCS B APYTUX CU-
CTeMax M KOMIUIeKCax, a HUIu4ue
B cocTtaBe P3C 3PK «Top-M2» pesku-
Ma paclIo3HaBaHUS TUIIOB LieJer
II03BOJIUT PaCyeTy MCIIOIb30BaTh
HeOOXOOUMBIN THII PaKeThl IS
MaKCHMaJIbHO 3PeKTHBHOIO HX
IIOpasKeHU4.

B COL| 3PK «Top» pasaIUYHBIX
MopudUKaIMI, KaK y>Ke TOBOpHU-
JIOCh, PeaJIM30BaH I10CIef0BaTelb-
HBIM BOCBMUITAPLIMIBHBIN 0630p
BO3YIIHOI'O IIPOCTPAHCTBA B IIpe-
Jesax 32° 1o yriay mecra. IIpy sToM
aHTeHHas cuctema COLL obecrie-
YuBaeT IIPOCMOTP YIJIOB B CEKTO-
pe 0-32 mau 32-64° yrioMeCcTHOM
IIJIOCKOCTH B 3aBHCHMOCTHU OT ee
MeXaHU4YeCKoro IIOJIO’KeHHUS,
TO eCTb Bechb TpebyeMBIN CeKTOD
o63opa (0-64°) ocMaTpuBaeTCsS
TOJIBKO C IIOMOIIBIO IBYX O0eBBIX
MaIlWH, 4YTO B LeJIOM [OCTaTOY-
HO [O0poro U Mayio3dPeKTHBHO.
Ho BM 3PK «Top» co3maBajiach 6o-
Jiee 40, a «Top-M1» - 60Jiee 20 JIeT
TOMY Hasaf, C 3TUM paHee IIpUXO0-
JUJIOCh KaK-TO MUPUTHCA. K coxka-
JIEHUIO, JaHHBIFM PeKUM PaboThl
coxpaHuncsa ¥ B BM 3PK «Top-M2».
CeromHsl M3BeCTHBI CIIOCOOBI pea-
JIM3ALIMU IIHPOKOYLOJIBHOIO CKa-
HHPOBAaHHUS D3JIeKTPOHHOIO JIyda
B YIJIOMECTHOM IUIOCKOCTH. OHU
II03BOJSIIOT OJHOM BM mpocma-
TPUBATh BeCh CEKTOP B IIpenenax
O- 64° WIH IIPUMEHATh, CKLKEM,
OBYXCTOPOHHIOIO AaHTEHHVIO CHU-
CTeMy U [Be IIpHeMoO-Ilepelaro-
myie cucteMsl B COLL. K ToMy ke
BM 3PK «Top-M2» pa3MelleHa
Ha CeMHKaTKOoBOoM, 6oiee rpyso-
IIOLABEMHOM CaMOXOAHOM IIACCH.
Ho B 3PK «Top-M2» HHHOBALIUM
B YaCTH COBepIIEHCTBOBAHUS H60p-
ToBOM COIL] He IIpeAIIPUHSTO. Bo3-
MO>KHO, 5TO ¥ He II0f, CHUJIYy 3aBOJ-
ckoMy CKB.

Kak yske yrmomuHanocsk, EM 3PK
«Top-M1» 6BUIM OCHAIleHBI LIH-
POBOI TeJIeKOJO0BOM aIlllapaTypoH
obmeHa uHbopMaluen (AILN)
C YBKII «PaH>XXUD», UTO B CBOE Bpe-
Ms1, 6e3yCII0BHO, OBUIO IOCTHKe-
HueM. Hosta AIlJ] (Tuma «AKKOpZ-
CC-IIC») pabotaeT He3dbEeKTHUBHO,
B HHM3KOCKOPOCTHOM peskuMe. OTO
OTPHLIATEIBHO CKa3bIBaeTCsI
Ha BpeMeHU o6MeHa HHboOpMaIIU-
el IIpU YBeJIMYeHU U KaHaJbHOCTHU
60eBBIX MAIIIUH U, CAMOe [JTIaBHOeE,
HMeeT BCero OLHO HallpaBJIeHHe.
B pesynpTaTe B peXXuMe pPabOTHI

«3BeHO», Korfa naBe BEM, pabota-
IOIl[Hie B YIJIOMECTHBIX CEeKTOpax
0-32 U 32-64° COOTBETCTBEHHO,
B aBTOMAaTHYeCKOM DpeXHMe 06-
MEHUBAIOTCSI Pa/IMOIOKALIOHHOM
uHPOpMaLIMeN M CO3AI0T 00be-
OUHEHHOe  DPaAHOJIOKALIKMOHHOe
rosie 0630pa, OHU He MOTYT obMe-
HUBaTbhCsl UHbOpMaluenr ¢ YBKII
B TeJIeKOJOBOM DEKHMe.

K HacTog1ieMy BpeMeHH paspa-
6oTaHa COBpeMeHHasl I10MeXO03a-
IIHIeHHAas MajiorabapuTHas Al
HY>KHOTO Kiacca ([IeH3eHCKUK
pazmo3aBof), Ho B 3PK «Top-M2»
OHa IIPMMEHEeHMs He Hallllla, XOTS
MMeHHO [IeH3eHCKUM PaH03aBO/,
CepuitHO ITpou3BoauUT YBKII «PaH-
SKUP-M», UOYIIUI Ha OCHAIlleHUe
3THX KOMIIIEKCOB.

B 3PK «Top-M2» He I1104Bepr-
JIUCh TJIYOOKOM MOAEPHH3ALIUU
nepenmarIue ycrporictBa COL]
u CCLP. MonynsaTOpPEl 3TUX CTaH-
LM He CTaJU TBepPJOTeNbHBIMU,
rmepenarolue CBY-yCTpOrCTBa
COXPDaHUIU IIPEeKHUM pecypcC pa-
60ThI (500-600 yacoB). IIpu 3TOM
UX paspaboryuk (HIIO «MCTOK»)
V’Ke [OABHO BilaJieeT TeXHOJIOTU-
€M M3rOTOBJIEHUSI COBDEeMEHHBIX
CBY-11pub0poB C pecypcoM CBBIIIIE
5000 4acoB, YTO II03BOJISIET CO-
31aTh Ha UX 6a3e U Ha 6asze TBep-
OOTeNbHBIX MOJLYISTOPOB KBa-
3UTBEPAOTeIbHEIE Ilepefalolue
yCcTporcTBa, (GakTudyecku obe-
ClleyrBalIye 3KCIIIYaTaLlHIo
BM 3PK fo cpegHero U maske Ka-
IIHXTAJIBHOIO PEMOHTA.

He mpenrpuHSATBHL Mephl II0 II0-
BBIIIEHUIO KO3QIULIMeHTa TeXHU-
YeCKOM TOTOBHOCTH KOMILIEKCOB
«Top-M2» K BBIIIOJIHEHUIO 60EBHIX
3aa4 3a CYyeT COKpallleHHusl Bpe-
MEeHH HX BOCCTAHOBJIEHHUS IIyTeM
ABTOMATH3aLIMU y4deTa M IIOKMCKa
HeobXOUMBIX 3JIeMEHTOB 3aMeHBbl
B COCTaBe MAIlMH TeXHUYeCKOro
obcnyskuBaHus (MTO), MaluH
PEeMOHTa U TeXHUYeCcKOro o6ciiy-
skuBaHus (MPTO) u 3UII.



HEKOTOPBIE BbIBO/bI i MIPENLI0KEHUS

[IpoBefeHHBINM aHAIM3 [T0Ka3bIBaeT, YyTo 3PK ceMericTBa «Top»,
U 0cOB6eHHO ero rnociaefHue MOAUGUKAIIMU, OKa3aJIMCh BeCbMa
3HAUYMMBIMU CpeAcTBaMU [1BO, BOCTpe60OBaHHBIMU B HACTOSI-
1iee BpeMsi U B 0603puMoOM 6yayiieM. VX yAeabHBIN BeC BO3POC
B CBSI3U C TeM, YUTO PACUIMPHIIACH 06JIaCTh BO3MOSKHOIO IIPU-
MEHEeHUSs 3TUX KOMIIJIEKCOB: OHM [JIOJIKHBI PACCMATPUBATHCS
U Kak cpefcTBa IIBO MOTOCTPENKOBBIX U TAaHKOBBIX JMBU3UIL
(bpuraz), ¥ KaK OCHOBHOE CPE[CTBO aKTHBHOM 3alI[UThI 0CO60
BaKHBIX 06bEKTOB, B I1epBYI0 ouepenb 3PC cpefHeN JAIBHOCTHU
U JIBHErOo AeMCTBUS, a TaKoKe JJIsl 3alUTHL OT YIapPOB IIPOTU-
BOPAIMOIOKALIMOHHBIX PAKeT U APYTUX CPEJICTB BO3AYILIHO-KOC-
MMYeCKOro HallaZleHusl.

PacmimpeHuio obnacteit nmpuMeHeHUs: 3PK cemerictBa «Top»
CITIOCOBGCTBYEeT TaKkKe BO3MOXKHOCTb Pa3MelleHHUs] ero 60eBBIX
CPefCTB Ha Pa3/IMUHBIX CPEJICTBAX ITOABUSKHOCTU U B KOHTEM-
Hepax. OQHAKO U 3TOT BOITPOC TAKKe He pellaeTcs KOMIUIEKCHO,
HUKTO He IoAyMaJIo O Pa3MelleHUuU 6aTapelHOro KOMaHUP-
CKOTO IMYHKTA TUIIA «PaHKUP» Ha TEX SKe TUITaX TPAHCIIOPTHHIX
CPefCTB, YTO U 60eBble MAIIUHEI KOMILIEKCA,

Ho camas rinaBHas HepellleHHas IpobjaeMa - 3TO IMKBUAALUS
II0/ipa3fiesieHN M, 3aHUMAIOIINXCSI IIePCIIeKTHUBOM Pa3paboTKOM
3PK cemericTBa «Top», B cocTaBe HITO «AnMas» UMeHU aKaje-
MHKa A. A. PactuteTuHa (HMDMU) U mepenava 3TUX QYHKLIIUHT
3aBOJY-U3TOTOBUTENIO. DTO IIPUBOAUT K HEAOIYCTHUMO HHU3KO-
MY YPOBHIO HCC/IeJOBaHU, 0OTCYTCTBHIO HAYYHO 060CHOBAaHHOM
KOHLIENIIUY PA3BUTUS OJHOIO M3 BaSKHEHMIINX HAITpaBIeHU
COBepIIEeHCTBOBaHUS cpefcTB [1BO 1 GaKTHUUECKHU K TOIITAHUIO
Ha MecTe.

«Ilepecajika» KOMIIJIEKCA Ha Pa3/IMYHbIe TPAHCIIOPTHBIE Cpefl-
CTBa - 3TO XOPOIIIO, HO HEJOCTATOUHO, 3TO He KOHLIEIIIUs Pa3BU-
THUS U TTTyO60KOM MoZiepHU3aluu. be3 pelleHUs 3TOM U IPYTUX,
PaHee pacCMOTPeHHBIX, IIpobaeM Hen3sbeskHO 6yneT nebopMu-
POBaHa cHuCTeMa BOOPYsKeHUsI BOMCK [IBO CyxXOIyTHBIX BOMCK,
12 ¥ BO3AyIIHO-KOCMUYECKUX CUJI B LIeJIOM.,

CucTeMa BOOPY>KEHHUS — IIPOAYKT INIY6OKUX HAyYHBIX U BO-
@HHO-TeXHUYeCKUX UCCIeJOBAHUM, pPe3ylbTaT pelleHUs
MHOTOIIAHOBOM MUHUMAKCHOY 33aJa4l, II03BOJISIONIUE ITPU
MUHUMAJIBHBIX 3aTPaTaxX IIOJIYYUTh MAKCHUMAJIbHO BO3MOMK-
HBIF 60eBoM 3¢dekT. Kaxkmoe 13 60eBBIX CpelCTB Haubosee
3¢ dPeKkTHUBHO pellaeT INIABHYIO AJIs Hero 3ajauy. O6i1acTu pe-
LIeHUs 33/1a4 MOTYT YaCTUYHO [1ePeKPhIBATHCS, HO 3TO TOIb-
KO yBerMuuBaeT 3¢eKTUBHOCTD PellleHUs TOM WIN UHOM 3a-
ayy, a BOT UCKJIIOUEHMe OJJHOTO UM HeCKOJIbKUX 06Pa310B
M3 CHUCTEeMBl BOOPY>KEHUSI IIPUBOLUT K IIOSBIEHUIO Gpelru
B CuCTeMe 06OPOHHI.

K 3ToMy x0Tenock 651 L06aBHUTh, YTO [IPOMAXHU K OLTHUOKH HE0b-
XOMMO YCTPAHSITh Celyac U IIOMHUTH, UYTO B BOEHHOe BpeMs
32 HUX IUIATAT, KaK IIPAaBUJIO, KPOBBIO JIIOZEM .
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My6anKyoTCa MaTepmanbl UCCNef0BaHUN,
NOCBALLEHHbIX 3KOJIOTMYECKUM acreKkTaM NCTOPUU TEXHUKM,
Nno HOBOMY Hay4YyHOMY HanpaBJIEHUIO — 3KOJIOTMYHbIM a3po-
KOCMUYECKMM TEXHOIOMMAM U NpoeKTaM. Llenb nccnenosa-
HUI — @aHann3 1 CTUMY/JIMPOBaHME NPOoLLecca KOI0rm3aLnm
a3pOKOCMUYECKON AeaTeNbHOCTU B Poccun n Mupe, 4to
aKTyasbHO ANs HayKu, cbpasoBaHms 1 NpakTUKK. OcBeLLeHa
MEeTOA00rns uccnegoBaHnin. Ha oCHoBe aHanmsa npakTuKu
cienaHa NepuoansaLng UCTOPUM SKOIOMMUHbBIX TEXHOOM I
W MPOEKTOB B a3pOHaBTUKE U KOCMOHaBTUKe 3a ~ 100 ner.
KpaTKkas NCTopUA 3KONOrMYHbIX a3POKOCMUYECKUX TEXHOJI0-
rMin 1 NPoekToB XX-XXI BEKOB NpefcTaB/ieHa PSA0OM BamHbIX
NpMMepoB, 0XBaTbiBaOLWMX MEPCOHANNN, UX UAEN N NMPOEK-
Tbl, @ TAKXKe ONMcaHus U uantCcTpaunn. JaHa obLias oueHKa
NepcnexkTuB akonorusaumm. ChopMynnmpoBaHbl OCHOBHbIE
BbIBOZbl, pe3ynbTathl U PEKOMEHAALMUN.
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BBEAEHUE

[IpobsemMa 3KOJIOTH3ALMU ChHepbl A3POKOCMUUe-
CKOM JIeSITeIBHOCTU — OOHOM M3 JTUIUDPYIOIUX TeX-
HOJIOTUYEeCKUX cPep - U I1epexofia K 3KOJIOTUUYHEBIM
A9POKOCMUUECKHUM TEXHOJIOTHUSIM SBIISETCS CIIOXK-
HOM, MEXKIUCLUIUIMHADHON M aKTYIbHOM [JIs
Poccuu ¥ MHPOBOTO COO6GIIeCTBa. [IJIsT ee pelleHUs
HeOoOXOOWMBl aHAJIM3 U IIPOTHO3UPOBAHHE 3BO-
JIIOLTUU 25POKOCMUHYECKUX TEeXHOJIOTHM, TeXHUKU
U IIPOEKTOB, a TakKe IIepPeoCMEBICIeHHe HCTOPUU,
COBPEeMEHHOI'0 COCTOSIHUS U IIePCIIeKTUB Ha OCHOBE
HOBBIX ITOJIXOZIOB 1 METOZOB!.

DKOJIOTUYHbIe TEeXHOJOLHMU U IIPDOEKTBI - COOT-
BETCTBYIOILIME 3KOJIOCMYECKMM HOPMaM MU OIle-
pexaromue ux. OHHM CHIDKAIOT O MHUHHMyMa
HETraTHUBHOe BO3JEMCTBHE Ha OKDPYKAIOUIYIO CPendy,
SKU3Hb U 3[0DOBbe JIIOAEN M 06/1aJIal0T CBOMCTBA-
MU PALIMOHAJIBHOTO IIOTPEGIeHUs IIPUPOIHBIX pe-
CYpCOB (BapHaHTHL 3TOTO0 M [OPYTUX OIIpeleleHUN
I10 TeMe OIYGIMKOBAHEL B [1, 2]).

Ob11iee KOIUYECTBO BCeX BBIJAHHBIX IIATEHTOB
B MUpe Ipubmmkaercs K 80 MIH (OLleHKa aBTOpa
Ha OCHOBE [IOCTYITHOM MHGOpMAaLIMH, CM. [2, C. 13]),
HO HeHM3BeCTHO, CKOJIbKO M3 HUX OTHOCHUTCS K 3KO-
JIOTUYHBIM BO BceX cdepax AesTeNbHOCTU, a TaKKe
KOHKPETHO B aspoKocMuyeckor coepe. IIpuuem
B MUDpe K3 BCeX 3a5BOK IIaTeHTHI II0JIy4YaloT [IPUMep-
HO 50 %, peanusyetcsa < 10% Bcex maTteHTOB. Kpome
TOr0, MHOTHMEe HOBBIe TeXHOJIOTHMH He I1aTeHTYIOTCI
U HUCIIONB3YIOTCS B PeSKMMax KOMMepPUecKON TalHbI
U THULIeH3UPOBAaHUSA.

CyLIeCTBYeT 3HAYUTENBHBIN ITOTEHIIUAI SKOIOTH-
3aLIMHU 3a CUeT I1epexoa K SKOJIOTHYHBIM (YHCTHIM,
«3eJIeHbIM») TEXHOJIOTUSAM, OJHAKO OH MCIIOIb3yeT-
cs KpariHe HedbPeKTUBHO M3-3a YCTAPEBIIHX IIpa-
BUJI UTPhI ¥ HEIOCTATOUHBIX CTHMYJIOB.

BaskHO OTMeETUTh, UTO OO CUX IIOp He CO3LaHBI
CIIeHaJIN3PDOBAHHEBIE 6a35l AAHHBIX H 3HAaHUN
II0 3KOJIOTUYHBIM a3POKOCMHUYECKHUM TeXHOJIOTHUAM
H IIPOEKTaM.

CI/ITYB.LII/IH YCUIOKHAETCA CIeAyIOIINMKA obcTos-
TeJIbCTBAMM .

1) UMeeTCsT 6OIBIIOe U GBICTPO PACTYIIEE KOTHUe-
CTBO a3POKOCMUYECKUX TEXHOJIOTUH U ITPOEKTOB;

2) OpeACTaBIeHUST 006 3KOJIOTMYHOCTH, COOTBET-
CTBYyIOILIIMe TpeOOBAHUS U KPUTEPUU CO BpeMeHeM
3HAUNTEIbHO MEHSIOTCS, YSKeCTOYAIOTCS;

3) B HacTosiLlee BpeMsl OTCYTCTBYIOT YCTOSIBLIASICS
TepMUHOJIOTUSI U afileKBaTHble KPUTEPUU OLIeHKU
9KOJIOTUYHOCTH, YHCTOTHL U «3€JIEHOCTH» TEXHOJIO-
TUH U [IPOEKTOB.

B 2017 rogy B Poccuu IIPUHSITA HOBas CTpPATerus

9KOJIOTMYECKOH 6€30IIaCHOCTH [3], IIe YKa3aHa Bak-
Hasl POJIb SKOJIOTMYECKU YHCTBIX TEXHOJIOTHH U 060-

CHOBaHa HeOOXOAMMOCTE ITepexofa K HUM. B cBsA3u
C 5TUM [JIaHHas TeMa aKTyaJIbHa I HayKu, obpa-
30BaHUS U MIPAKTHUKU B KOHTeKCTe 6e30IacHOCTH,
YCTOMYMBOTO Pa3BUTHUSI U COXPaHEHUS OKpPYKalo-
1€ Cpeaibl HaIllek CTPaHBL.

1. METOAONOINA

1.1. CywsHocmb npo6aembl nepexoda K IKOAOZUMHBIM
MmexHoAOUAM U npoekmam. Pedb UOET O ABYX B3aH-
MOCBSI3aHHBIX 6JI0Kax: (1) MO3HAHUHM, CHCTEeMATH-
3aI[UH CYIIECTBYIOIIMX UM MEPCIEeKTUBHBIX TEXHO-
JIOTHH, IIPOEKTOB U (2) YIIPaBJIeHUU IIPOLECCOM KX
SBOJIIOLIUY ITyTEM MOAHUPHUKALIUU «CTAPOTO» H/HIH
3aMeHEI er0 «KHOBBIMY.

1.2. OcHOBHbIe Memodbl U N0dX0dbl; CLICTEMHBII I10/I-
XON; CPAaBHUTEIBHBIM aHAIHN3;, MOJEINpOBaHUE;
obydyeHHe Ha IIPUMEPAX;, aBTOMATH3WPOBAHHBIN
IIOHMCK, 06paboTKa, aHUTHN3 UHPOPMALIMH, BRIIIOYAs
big data u Ap.; SKCIIepTHBIE METOMBL.

1.3. IIpuopumem: BBISIBJI€HIE M aHA/IIN3 Ba’KHBIX
apTedaKkToB, IIPUMEPOB K3 UCTOPUU A3POKOCMUYE-
CKOM TeXHUKHU U JIeITeTbHOCTH.

1.4. OcobeHHocmu u ozpaHuveHus; 1) 60JIBIION Mac-
cuB MHOOpPMALMU 06 K300peTeHUSsIX, MIATEeHTax,
IIPOEKTaX; 2) CJIOKHOCTh aBTOMATH3aLIM U IIPOoLecca
BBISIBJIEHUSI, aHaJIM3a 3KOJIOTMYHBIX TeXHOJIOTUI
U [IPOEKTOB; 3) OTCYTCTBHE YCTOSIBIIIKMXCSI IIOHSITUH
Y KPUTEPHUEB (B TOM YHCJI€ YHUCTOTHI, «3€JIEHOCTH»);
4) MajblHF OIIBIT UCCIENOBAHHUM B POCCUU U MHUDE
II0 JaHHOM TeMe.

1.5. UcmouHukosas 6asa u usydeHHocmb, [{1s 1CCIle-
JIOBAaHUM HCIIONB3YIOTCS CJIeAyIOLINe HCTOYHUKU
MHOOPMALIUU : TUTEPATyPa (BBISIBIIEHO U BKIIFOUEHO
B paboTy 60ee 300 My6GIHUKALU); apXHUBHBIE UCTOY-
HUKU;, U306peTeHUs, ITaTeHThl; HODMaTHUBHAs 6a3a
(cTaHmApTBL U [p.); IEKTPOHHBIE 6a3bl JaHHBIX,
HHTepHeT; KOHCYJIBTALIUU CO CIIeLIMaIUCTAMU, 3KC-
IIEPTAMH.

1.6. Ilepuodusayus ucmopuu IK0A02UMHBIX AIPOKOCMU-
4ecKux mexHoAo2uii u npoekmoe (8 npakmuke). Brige-
JIEHBI TPU B3aHMMOCBSI3aHHBIX [I€PHOJA, AOIIOTHSIIO-
IIye IpeAbIAyIIre IIePHUOABI II0 OXBAaTy OOBEKTOB
U ACIIEKTOB SKOJIOTH3ALINH .

B a3pOHABTHKE (BO3AYXOIUIABAHUH H ABHALIHH):

I. 3amuTa repcoHasna U I1acCaskKupoB
c10-20-x rogoB XX BeKa.

II. 3amuTa HaceneHus ¢ 50-60-xX romoB XX BeKa.

III. 3amnruTa okpysKarolei cpezst (OC)
€ 70-80-x romoB XX BeKa.

B KOCMOHABTHKe (KOCMHYeCKOH JesITeTbHOCTH):
1. 3amuTa nmepcoHana c 50-x rogos XX BeKa.

II. 3amuTa HacemeHus ¢ 60-70-x rogoB XX BeKa.
III. 3ammTa OC ¢ 80-90-x romoB XX Beka.

"My6aukyrtomes mamepuanel uccnedoBaHuli asmopa B UMET PAH B 2013-2017 2e. u ho HoBol meme HUP «3Ko102U4HbIE a3POKOCMUYECKUE
mexHos02uu u npoekmasl XX-XXI BB.: ucmopusi, meHOeHyuU, nepcnekmuBbi» no 20c3adaHuro Ha 2018 200 (2ocy0apcmBeHHbIl
peaucmpayuoHHbili N AAAA-A18-118042790080-6). Cm. npedbidywjue nybaukayuu MamepuanoB uccnedosaruti: [1, 2].



Puc.1. JaHOep ®pudpux ApmypoBuy
(1887-1933), yueHbili, uHyeHep

Puc. 2. Modesib MexcnnaHemHo20 Kopabns ®.A. LlaHdepa (1923). 13 «OnucaHus
MemcnaaHemHo2o Kopabsis cucmemsl @.A. LlaHOoepa» B BUOe MamepuasioB
nameHmHou 3asBKu [4, c. 179]

IIpryeM, Kak IIPaBUJIO, B IIPAKTHKe CHAYaJIa BO3-
HUKIN 3KOJIOTHYeCcKHe IIpo6IeMsbl, 3aTeM, C OIIO-
3IaHMEM, UX OCO3HABAIU U HAUWHAIU PeIlaTh, YTO
IIPOMOJIKAETCS U B HACTOSIII[ee BpeMsl.

1.7. Kaaccugukauyuu u modeau. B 2013-2016 rogax as-
TOPOM pa3paboTaHbl KIACCUPUKALIUY K MOIEITH I
dopManusalMK KM aHaAM3a IIPOLiecca >BOJIIOLIMK
TEXHOJIOTUI, TEXHUKHU, TEXHOJIOTHYECKUX YKIATOB
(TY), ucrionp3yeMble IJISI HUCCIIeOBAHUS SKOJIOTHY-
HBIX a9POKOCMHUYECKHX TeXHOJIOTHH ;

1) wIacCuPUKALIUSI TEXHOJIOTHUM («UepHBIe», «KO-
PUYHEBEIE», «3eJIEHbIe», «6eIben);

2) MOAeNIb OLIeHKH 5KOJIOTHYHOCTH TEXHOHOFHﬁ,
TeXHHUKHU, OTpaCHEﬁ CYy4€TOM ACIIEKTOB HAMJIYUYIIHX
AOCTYITHBIX TEXHOHOFHﬁ, «3eJIEHBIX» K ID.,

3) HOBasi MOZeJIb SBOJIIOLIMU TeXHOJIOruM, TY (o co-
OTBETCTBYIOIIUX ITYOIMKALHIX aBTOPA CM. [1]).

2. KPATKASI UICTOPUS.

NMPUMEPbBI 3KONIOTNYHbBIX
AIPOKOCMMYECKMNX TEXHOIOTWIA
W NPOEKTOB XX-XXI BEKOB

BelgeIMM M PacCMOTPUM DS, Ba’KHBIX IIpUMe-
PpoB XX-XXI BB., OXBaTBhIBAIOIIMX PAa3INYHbIE aCIIeK-
TBHI 3KOJIOTUYHOCTH TEXHOJIOTUM U IIPOEKTOB,

1. ®.A. Laumep (1887-1933), VyYeHBIN, UHXKe-
Hep-KOHCTPYKTOp, u306peTtatens, Poccus/CCCP.
B 1909 rogy (o Apyrum AaHHBIM - B 1911) mpemio-
SKUJI U0 CKUTAHUS B [10JIeTe B KaYeCTBe TOIIIMBa

JIeMEHTOB KOHCTPYKLIHH JIETATeIbHOIO aIlllapara,
CTaBIIHX HEHY>KHBIMH. Puc.1, 2.

Pa3paboTa IpoeKT MeKIIJIAHEeTHOT0 KOopabiist ¢ Uc-
[I0JIb30BAaHMEM 3TOM TEXHOJIOTHUHU, CHENIAT OITHCa-
HUe, 3a9BKY Ha n306peteHue (1923-1924) [4]. [IpoeKT
He peasn30BaH. VMMeeT 0COGEHHOCTH: BO3MOXKHO
3arpsasHeHue OC IpU CKUTAaHUM METJIIOB U T.II.
(mompobHee cM. |5, c. 80]).

2.T.Tlotoynuk (T. Hoopayur) (1892-1929), wuH-
SKeHep, ABCTpUs. B 1928 roay mpemoskun «Kojeco
SKM3HU» — IIPOEKT OPOUTAIBHOM CTAHI[MU C HCKYC-
CTBEHHOM IPaBUTALIMEN (SKHJIOHM MOZY/Ib — BpaIafo-
LIMFCSI TOPOUS) [6]. [IPOEKT He peamu30BaH. PUuc. 3, 4.

3. B.II. BypmakoB (1934-2014), Poccusi. HaHOTOII-
JINBO - TOIUIMBO [JISI II€PCIIEKTHBHBIX PAKETHBIX
IBUTaTenel (B TOIUIMBHBIX MMKPOKAIICYIaX, 3a-
TEM - B TOIUIMBHBIX MUKDPOI'PaHyiax). [IpeaioskeHo
B 1995 rony, 3amateHTOBaHO B Poccuu B 1999 roay,
IIPOEKT He peasn30BaH [7, 8].

4.10.J1. Ky3HenoB (pox. B 1951 rogmy), Poccus.
MHOropa30BBIH KPbUIATHIN YCKOPUTEIH II€PBOH CTY-
IIeHU pakeTrl-HOocuTes (PH) «Barkai». IIpemioskeH
B 1994 roxy ITaTteHT Poccuu B 1999 roxy [9].

IIpoekT «BalKkana» He peajll30BaH: €ro MakeT Je-
MOHCTPHPOBAJICSI Ha PA3IMYHBIX BBICTaBKaX [10],
HO IIpOLlecC OCYIIEeCTBIEHHUS IIpoeKkTa OBLI ocTa-
HOBJIEH. BO3MOXKHO BO306OHOBJIEHHE ITPOEKTA. Puc. 5.

5.B.C. JleoHoB (poxm. B 1949 r.), Poccus. KsaH-
TOBBIM [ABUTATeNb g KOCMHUYECKOrO Kopabis.
IIpennoxkeH B 1996 roxy. ITonydyeH HaTeHT Poccuu
B 2001 roxmy [11]. Puc. 6.
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Puc. 3. l'epmaH MomoyHuk (I. HoopdyHe)
(1892-1929), uHxceHep, ABcmpusi

E fongmestonniop Abb. 84, Das Wohnrad., Links: Axialer Schnit.
o Rechts: Ansidie der der Sonne sindig zugekehrten
}/ Scire, ohne Sammelspicgel, teilweise im Schnie.

Puc.4. «Koneco wusHu» — npoekm opbumanbHolii cmaHyuu (#cunoli
Modysnb - Bpawarowjuliics mopoud) ¢ UCKyccmBeHHol epaBumayued.

I. HoopdyHe, 1928

[IpoeKT He peasn30BaH. VMeeT 0cO6eHHOCTH: OC-
HOBAH Ha IIPUHIMIINAIFHO HOBOM TeopuU GU3UKU
U IIPUHLMIINAJIBHO HOBBIX TEXHOJIOTHAX, IIPEeIJIo-
SKEHHBIX aBTOpPOM. Teopus U TEXHOJIOTMU IO CHUX
10D He BepUOUIIMPOBAHEI U SIBIASIOTCS CIIOPHBIMU.

6.B.C. Ky3ueuoB (pox. B 1937 r.), A.T. MyHUH
(pom. B1927r.), B.®. CamoxuH (pox. B 1947 r.), Poc-
cusi. IIpoeKT «3eleHbIN caMolIeT», C MUHUMU3AI[U-
el YpOBHS ILIyMa 32 CUeT aKTUBHOIO YIIPABIEHUS
(momamieHus ), omy6IMKOBaH B 2009 roxy [12]. IIpo-
eKT He peaJIM30BaH. Puc. ;.

7. A. Bopuibepr (pox. B 1952 r.), UHXeHep,

u B.TIukkap (pox. B 1958 r.), aspoHaBT, IlIBeH-
Lapus. DJeKTpHUYeckKui caMoneT Solar Impulse
Ha COJHeYHBIX 6atapesx (2009), mepBHIA IIOJIET

B 2009 rozy, KpyrocBeTHBIM IepeseT Solar Impulse
2 B 2015-2016 romax [13]. Puc. 8.

8. Y. Mack (pogx. B 1971 r.), 6u3HEeCMeH, KOPIIOpa-
nusg SpaceX, CIIOA. MHoropasoBas BoO3BpalllaemMas
IepBas CTYIIeHb pakeThl-HOocUTed Falcon 9. IlepBas
yCHemnrHas mocagka CcTyrneHu (2015), repBoe ycIIel-
HoOe IIOBTOPHOe IpuMeHeHue (2017) [14]. Puc. 9, 10.

[IpuBefeHHbIe IIPHMEepHl IT0KA3BIBAIOT POJb yde-
HBIX, H306peTaTesiel, IIPAaKTUKOB B CO3JAHHUU
Y BHEIPEHUHU SKOJOTHUYHBIX TEXHOJIOTHM, IIPOEeK-
TOB, a TaKyKe BaKHBIM BK/IAJ M IIOTEHILMaJI Halllel
CTpaHBI B chepe adpOKOCMHUYECKON esSTeIbHOCTH .
OHAKO 60JIBIIMHCTBO BBIAAIOIIMXCS HUAEH, TeXHO-
JIOTHH, IIPOEKTOB B POCCHY M MHpe He BHEIPEeHHI
B IIPAKTUKY.

Puc. 5. MHo2opa30BbIl Kpbllambill yCKOpUmMeJib
nepBoli cmyneHu PH - MPY «balikan»
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Puc. 6. [I[poekm KBaHmMoBo20 dBu2amesns B.C. JleoHoBa (2001)

3. MEPCNEKTUBDI

3.1. [IDUHLIMIIHAIBHO HOBBIE U II€PCIIEKTUBHBIE
3KOJIOTMYHEIE  a3DOKOCMHYECKHE  TeXHOJIOTHU
YU IIPOeKThl. OBLIMM CHUCTeMaTU3UPOBAHHBIN CIIH-
COK TaKHX TEXHOJIOTHH U IIPOEKTOB, OTKPBITHI JJIsI
[IOIIOJIHeHUM, ObUI paHee IIPeIJIOKeH U OIlybiIu-
KOBaH aBTOPOM (CM.: [2, C. 13-14]). Llemecoo6pa3Ho
PacCMATpPUBATh BA B3aMOCBSI3aHHBIX MHOXKECTBA !
MHOXeCTBO TeXHOJIOTMM M MHOXECTBO IIPOEKTOB,
IIpUYeM KPYIIHBIE IIPOEKTHI (0CO6EHHO Merarpoek-
ThI, CBEPXIJIO0AJIBHBIE ITPOEKTHI) OXBATHIBAIOT GOJIb-
IIIHe MHOMKECTBA TEXHOJIOTUI .,

ABYHOWANYYATENMW

MURPOSOHGI

AHTHLWYFM

Puc. 7. [Tpoekm «3eneHbill camosiem>. AKmuBHoe

CHUMteHue ypoBHS wyma (2009)

3.2. OpraHU3aLMOHHEBIH aCIIeKT [IPO6JIeMEI IIepe-
X0Ja K 3KOJIOTUYHBIM TEXHOJOTHSIM U IIPOEKTaM.
[Ipoliecc mepexofa K 5KOJIOTHYHBIM TeXHOIOTHUSIM
IOJKeH 6a3UPOBATHCS Ha KIACCUPUKALIMU TEXHO-
JIOTUM [0 KPUTEPUSM 3KOJIOTMYHOCTH U aKTHUB-
HOM YIIPaBJIEHHH IIPOLIECCOM 3KOJIOTH3ALIUH .,

Heo6xX0OUMBI CIIeLIMaJIbHbBle MEraIlpoeKTHl [JIsl
yIIpaBJIeHUS IIepexX0oL0M a3POKOCMUYECKOM OTpac-
JIU K YUCTBHIM, «3eJIeHbBIM» TeXHOJIOTUSAM. IIpuMep:
HMHULIMATUBA «YUCTBIHL KOCMOC» B EBDOIIENCKOM
KocMudeckoM areHTcTBe (ESA), EC, peanusyeMas
€ 2012-2013 rofoB. B ee CTPYKTYpe eCTh SJOPOKHEIE
KapTel, HHPorpaduKa U ap., CM.: [15]. Puc. 11.

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018
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Puc. 9. noH MackK, uHxceHep,
npednpuHuMamesib U Me4mameJsib

claan kpdLe

Puc. 10. N306paxceHue KOHCMPYKUyuu Nnocado4yHo20
ycmpolicmBa nepBoli cmyneHu paKkemsbl-HocumeJisi Falcon 9
B npoyecce nocadku

Puc. 11. Clean Space (HYucmbili
Kocmoc) ESA

3AKNHOYEHWE

Pesyabmamot:

1. Pa3paboTaHa 1 arrpobupoBaHa METOIHKA KCCIIE0-
BaHMM, CO3aHA MCTOUHMKOBAS 6a3a M HCCIeA0BaHA
M3YYEHHOCTh TEMBI.

2. [lpemioskeHa [IEPHUOOM3ALIMS KCTOPHU SKOJIO-
CUYHBIX a3POKOCMUHYECKHX TEXHOJIOTUH U IIPOEKTOB
Ha OCHOBE aHaJIKM3a [IPAKTUKHU.

3. PaccMoOTpeHEBl BaskHBIe IIPUMEpPHl 3KOJIOTUY-
HBIX a’pPOKOCMHUYECKUX TEXHOJOTHMM U IIpOeK-
TOB XX-XXI BEeKOB.

OcHogHble 8b1800bl;

1. MccnemoBaHUSI KMCTOPHMU 3KOJIOTHMYHBIX a3pPOKOC-
MHYECKUX TeXHOJIOTHUHN U IIPOEKTOB — HOBOE HAIIPAB-
JIEHHE, aKTYJIBHOE JId HAYKU U IIPAKTHUKH.

2. O611ee KOIUYECTBO 3KOJIOTMUHBIX a3POKOCMUYeC-
KUX TeXHOIOruHN XX-XXI BeKOB HeH3BeCTHO, B IIep-
BOM ITPUOIMKEHUH HX OKOJIO THICSTUM (OLIeHKA AaBTOPA
Ha OCHOBe IIPeIBAPUTEILHOI0 aHIW3a HHPOpMaLlu1
0 [IaTEeHTaX).

3. EcTp 6osbliIrie pe3epPBBl SKOJIOTU3ALIMU U IIOBBI-
meHUs1T 3GGeKTUBHOCTU CPephl A3IPOKOCMUYECKOM

JIesITeJIBHOCTU 32 CUeT BHEeAPEHUS YsKe CYyIIecTBYIO-
LIMX U IPUHLIUITHATBHO HOBBIX [IePCIIEKTUBHBIX TeX-
HOJIOTHH U ITPOEKTOB.

4. Heo6X0ouM Mepexos OT TPALULIMOHHOIO 3KOI0r0-
6€30I1aCHOCTHOTO ITOJX0Aa K HOBOMY, OCHOBAaHHOMY
Ha aHajM3e M OLIeHKe 3KOJOTMYHOCTH TEeXHOJIOLHI
U IIPOEKTOB I10 KPUTEPUSIM 3KOJIOTHYECKOM YHMCTOTEI,
C HCIIOJb30BAHHEM HOBBIX KIACCMOUKALIUHA U MO-
Ienel, C y4eTOM 3KOJIOr0-5KOHOMHYECKUX U APYTHUX
aCIIeKTOB.

Pekomendauuu:

1. Llesiecoo6pa3HO  OPONO/KUTH  HCCIIeNOBAHUS,
B TOM YMC/Ie KOHKPeTHBIX IIPUMEPOB, a TAKKe HHOOP-
MalrHu 060 BCeX TEXHOJIOTHIX U ITPOEKTaX C IPUMeEHe-
HMeM HOBBIX METOJIOB U TeXHOJIOTHUM LIUOPOBU3ALIUHU,
BKIoUasi big data, data science u ap. oIS aHamu3a
SKOJIOTMYHBIX a9POKOCMUUECKUX TEXHOJIOTHUM U IIPO-
eKTOB B POCCHMU 1 MUDe.

2. B xofle manmpHEMIINX HCCIEeIOBAHUN IIPEICTOUT
BBISIBUTBH KOMIIJIEKC PAKTOPOB, IIPEMISTCTBYIOLINX KO-
JIOTH3ALIMK a3pPOKOCMHUYECKOM AesSTeIbHOCTH K pas-
paboTaTh KOHKPETHBIE MeDHI [JISI CTHMY/IHUPOBAHUS
Iepexofa K 3KOJIOTUYHBIM TeXHOJIOTHSIM U [IPOEKTaM.
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¢ Hatanbs JleoHugoBHa BYPIIEBA,

2AABHBLL Cnevuanlcm no co30aHul

L APO0BUKeHUI BUJEOROHMeHMA

ITAO «PKK "2Hepaua"», Koponés, Poccus,
natalya.burtseva@rsce.ru

AHHOTALMSA | 10 MO 2018 FOOA
YCMELUIHO OCYLLECTBJIEHA CBEPXKOPOTKAS
CTbIKOBKA PY30BOIr0 KOPABJIS
«MPOIPECC» C MEXKAYHAPOZHOMN
KOCMWYECKOW CTAHLMEW. KOCMWYECKWI
KOPABJIb MPUCTbIKOBAJICS, COBEPLLVB
BCEMO ABA BUTKA BOKPYI 3EMJI/. B CTATbE
PACCKA3bIBAETCS O TOM, KAKYO NOJIb3Y
CBEPXKOPOTKAS CTbIKOBKA NMPWHECET
NMUNOTUPYEMOW KOCMOHABTUKE.

KntoueBble cnoBa: CBEPXKOPOMKas CMbIKOBKa,
MexwcOyHapoOHas KOCMUYecKasi CmaHuyus,
mpaHcnopmHelili epy3oBoli Kopabsb «llpoepecc
MC-09», pakema-Hocumesb «Cor3-2.1a»,
nuaomupyemblil pexcum, OByXBUMKOBasi Cxema
nosema, KOMnjaHapHoe BbIBEOEHUE
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PeKopOdHble 3 yaca 40 MuHym. BnepBbie B ucmopuu MupoBoli KOCMOHaBMUuKu 2py30Boli Kopabsib
«lMpoepecc» npuyanun K modysnto «Ilupc» MexcdyHapodHol KoCMu4YecKol cmaHyuu, CoBepuwuB

Bce20 0Ba BUMKa BOKpye 3eMu.

BEPXKOPOTKasgd CTBIKOBKa «IIporpecca» - Oo4eHb
Ba’KHBIN OITBIT. 334 HUM IIPpHCTAJIBHO ClIeOWJIN

BCe: KOCMOHABTHl Ha CTAaHILIUMU U y4YeHble Ha
3emte. IS TeX U APYTUX BpPeMsl UTpaeT 3HAUUMYIO
poinb, UeM KOopode CTHIKOBKA, TeM MeHbIIle KOCMOHAB-
TBHl HAaXOASTCSI B OFPAHUUYEHHOM IIPOCTPAHCTBe KOC-
MHUYeCKOro Kopabs. Jpyroe BaskHOe IIPeUMYIIECTBO
COCTOUT B TOM, YTO GBICTPee LOCTAB/SIETCSI brioMaTe-
PUI I TIPOBeleHUsI KOCMHUYEeCKUX 3KCIIepHMeH-
TOB, a CJIeJOBATEJILHO, 3TOT MaTepHaj CoxpaHHee, U
3TO JIUIIb MaJjIasl YacTh IIIFOCOB, KOTOPHIE [laeT COKpa-
L[eHHe BpeMeHU ITPUOBITHS KOPabJisi Ha CTAHIIUIO,

KOPOTKUE CTbIKOBKW BPEMEH
KOCMWUYECKOW FOHKWN

KopoTKHe CTBIKOBKM B HMCTOPHUM KOCMOHAaBTHUKU
y>ke 6bUTH . TaK, aBCOMIOTHBIM PeKOP/L ITPUHAJIESKUT
CoBeTrckoMy Coro3y: B 1968 rofy ABa 6eCIIMIOTHBIX
Kopabnsg «KocMocC» COCTBIKOBIMCH Uepe3 47 MUHYT
II0C/Ie CTapTa U 4epe3 38 MUHYT II0C/Ie BhIBEJEHHUS.
Y aMepHKaHIIeB caMas KOPOTKas CTBIKOBKA JJIUJIAChH
14ac 34 MUHYTHI.

Ipy3oBol Kopabsb «[lpoepecc»

T h,ﬂ_.ﬂ 7 _H* b 1

Paccka3sbiBaeT Padani MypTa3zuH, HA4aJIBHUK OT-
Jleia KOCMHUYeCKOM 6a/TUCTURU PKK « DHEPrUs»:

- B TO BpeMs, KOrza ele He ObIJIO HhIHEIIHEH BEBI-
YUCIUTEIBHOM TEeXHUKU, KOPOTKas CTHIKOBKA OblIa
JEeNCTBUTEILHO CJIOXKHOM 3agaueri, Cerfyac MbI, MOSK-
HO CKa3aTh, IIOBTOPSIEM U 3ay4HBaeM ITPOMeHHBIN
MaTepua. [IepBas CBEPXKOPOTKAsI CTBIKOBKA OBbLIA
IIpOM3Be[eHa I10JBeKa Ha3az - B 1967 rogy. 3a 50 iet
HabpaH OrPOMHBIH OIIBIT.

Kak HU CTpaHHO, BCe HAYHUHAJU C OBICTPBIX CTHIKO-
BOK. AMIapaThl 6BIIU JOCTATOYHO CIabBIMU C TOUKU
3peHUs 3HeproobecrieueHUsI U CUCTeM obecriedeHUs
sKu3HemesaTenbHOCTH  (COJK). II03TOMY CTBIKOBKY
HaJlo 6B1JI0 ITPOU3BOAUTD KaK MOKHO 6BICTPee, K TOMY
>Ke B YCIIOBUSIX KOCMHUYeCKOM F'OHKU BasKHO OBLIO [10-
Ka3aTh, UYTO MBI YMeeM Jie/IaTh 3TO XOPOIIO U ObICTPO.

Y obenx cBepxzepskaB Oblaa Lielb B KOPOTKHUE CPO-
KU OOCTUYS JIyHEBL. B 1965-1967 romax u B CCCP, U B
CIIA oTpabaThIBAJIM CTBIKOBKH: Ha OPOUTY BHIBe-
JleHUs 3aIlyCKaJICs aIlllapaT, KOTOPBIM HIPalI POJb
MHUHHU-CTAHIIMH, Yepe3 KaKoe-TO BpeMs K HeMY IIpU-
XOJMJI HOBBIM KOpabib. TO HACTOSIIIee UCKYCCTBO —
II0IIaCTh B OKPECTHOCTh MUHH-CTAHLIMU OJUAMETPOM
20-25 kM. Ceriyac MbI paboTaeM C TpaeKTopuer 200-
300 KM - IIOYYBCTBYITe Da3HUILLY.



AMEpHKAHLIBI B IIMJIOTHUPYEMOM IIOJIeTe CTBIKOBA-
JIMCH 32 1 Yac 34 MUHYTHI - 3TO UX JIYUIIINH Pe3yJIbTaT.

A 26COIMIOTHBIN PEKOPJ, I10 KOPOTKOM CTBIKOBKE IIPH-
HaJIeKUT HaM: IBa 6eCIIMIOTHBIX KOpabiis B aripere
1968 roga COCTBIKOBIMCH 32 47 MHUHYT IIOC/Ie CTapTa
UMY Yepe3 38 MUHYT I10C/Ie BIBeeHM .

Jlanee MBI COGHUPAINCH «06OrHATH AMEPHUKY», CThI-
KysIChb B IIMJIOTUPyeMOM Dpeskume. I'eopruii Bepero-
BOM IIOAOIIEeN Ha AAIBHOCTH 200 MeTpoB depe3 1 yac
10 MUHYT, OH HaBepHSsKa CTI 66 PEKOPACMEHOM, HO
omrbKa MUI0TA IIPUBeIa K TOMY, UTO CTBIKOBKA He
COCTOSITIACh, XOTS CONMMPKeHME 6bIIO IIPOBEIEHO.

ITocne KoHOY3a c BeperoBbIM HayaIu IIPOBOAUTE 60-
Jlee OJIMHHEBIe cCXeMBbl, «C0r03-4» 1 «COI03-5» I10JIeTenn
y>Ke I10 CYTOYHOM CXeMe, TO eCTh CTHIKOBAJIMCh Uepe3
CYTKHU.

BbIBaJIM Ciy4au, KOTAa CTBIKOBKM He OBLJIO M KOC-
MOHABTaAM IIPUXOAUIOCH CITYCKAThCSI, TaK U He BBI-
IOJHUB 3a7auM. PebgTaM 6bUIO OGMIHO: HUX IIOJIET
JJIMJICS. BCero CYTKU. IIpeficTaBisieTe, OHU IIOAXOMIST
K CTAHLIMY, aBTOMATUYECKUH PEXKUM He cpabaThiBa-
€T, UM TOBOPSIT: «CTBIKyHNTeCh BDYYHYIO», a OHU B 3TO
BpeMS HaXOISITCSI B TAKOM COCTOSIHUU, KOTAA TOJIBKO
6B J1esKaTh. PHU3HOJIOTUS CpabaThIBAJIA: CAMBIH TSIKe-
JIBIY 3P PEKT OT amAIITALIU K HEBECOMOCTHU IIPOSIBIISI-
eTCs KaK pa3 uepes CYTKHU.

Tak «Coro3bI» j1eTaIu 40 1986 rozga, 4O TOrO MOMEH-
Ta, Korga Obljaa 3amylleHa CTaHLUS «Mup». Torga
O6BUIO IIPUHSTO PelIeHMe JIeTATh II0 ABYXCYTOUHOM
cxemMe, 4TOOBl He KOPPEKTUPOBATh YIrojl CTAHLIUU

MexwcOyHapoOHas KocMu4eckas cmaHyus

Pagpaun
MYPTA3UH,
HayanbHUK omoena
KOCMu4ecKoU
b6annucmuxu

PKK «3Hepaus»

10 urons 2018 200a cocmosisicsl 3anycK
mpaHcnopmHo_20 2py308020 Kopabsis
(TTK) «[lMpoepecc MC-09>» ¢ noMouwibro pa-
Kembi-Hocumesi (PH) «Coro3-2.1a».

B xo0e amoeo 3anycKa BnepBble B MUPOBOU
KOCMOHaBmMuKe ucnoJib30BaHa yKOpPO4Y€eH-
Hasi 0ByXxBUMKOBasi CxeMa BbIBeOeHUS KO-
pabsisi, no3Bosisilowasi COKpamume nosiem
K MKC 0o mpex yacos.
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Cxema yeThipexBnToRoro chnmmernn TK

1] a%

Toka
MpHUaNEEEHEA

FEMATORN

Ieper 3aIyCKOM KOPa6IIsi (OJIsl CYTOUHOM CXeMBI CThI-
KOBKHU TpeboBaIoch Kakoe-To Ga3rupoBaHUeE CTAHLIUU
3a 30-15 JHEH [0 3amycKa Kopabiis HaurHaIu 06pa3o-
BBIBATh GA30BBIM VIO MEXIY CTAHLIMEN U KopabieM
Ha MOMEHT BBIBeIEHUSI). «MUDP» OOJIBIION, TSIKEIO
6BLI0 JIMIITHUH Pa3 ero KOPPeKTUPOBATD — 3TO sKe pac-
XOJ, TOTJIMBA.

Mbicsib ycKopumb 0ocmaBKy KOCMOHaBMOB Ha
MHKC Bo3HUKNa ¢ nosiBieHueM Ha 6opmy «Coro-
30B>» KOCMU4YeCcKux mypucmos. B KoHye nep-
BbIX CYmMOK nojsiema Hacmynaem ocmpas gasa
adanmayuu K HesecomMocmu, 4mo moxcem
nomewams pabome 3Kunaxca Bo BpeMsi akmus-
Hol pabombl. Typucmbl noKasasu Bce «nobouy-
Hble» 3dhdhekmbi OIUHHOU CMbIKOBKU.

KB TEREHE T NPT =6 uision)

MO YETbIPEXBUTKOBOW CXEME

HWTtak, B 1986 roay, Iocie 3alycka CTaHLIMU
«Mup», KOpabyiu Hayaau JaeTaTh 10 ABYXCYTOYHOMI
cXeMme, TO eCTb KOCMOHABTEHI ITPOBOAUIU B «COI03aX»
I10 BOE CYTOK.

[Ipu BCex OOCTOMHCTBaxX «COI030B», 3TO OYEHb Tec-
Hble Kopabnu. Ha KaKIOoro U3 Tpex 4iIeHOB SKUIIaKa
B CITyCKaeMOM aIllaparTe IIPUXOAUTCS Bcero 1o 0,5 Ky-
6oMeTpa CBOGOIHOrO IIPOCTPAHCTBA, C YYEeTOM OBI-
TOBOI'O OTCeKa - 1,2 KyboMeTpa. M B TAKOM «SIIITHIKE»
TPU YeJioBeKa OBIIM BBIHYKIEHBI HAaXOJUThCS OKOJIO
50 gacoB, cTeIKOBKa ¢ MKC 110 ABYXCYTOUHOM Cxeme
IIPOXOAMJIa Ha 34-M BUTKe. BCKOpe CTayIO IIOHATHO,
YTO CXeMa BHOBB HYKAETCS B KOPPEKTHPOBKE.

- MBICJIb YCKOPUTB AOCTABKY KOCMOHABTOB Ha MKC
BO3HUKIIA C [TI0SIBJIeHHEeM Ha 60pTy «COI30B» FOCTEH
- KOCMHYeCKHUX TYPHUCTOB, - BCIIOMHHaeT Padaun




E:tema ABYXBUTKOBOrO cOnmenuna TK

JLAIFRI TS FRUL TR TGRER = J b o L |1|

MpELEn

FKBaTOR

MypTasuH. - B KOHLIe [TIePBbIX CYTOK I10JIeTa HACTYIIa-
eT ocTpas $asza afanTaluy K HeBeCOMOCTH, YTO MO-
>KeT IIOMeIlIaTh paboTe 3KUIIaKa BO BpeMsl aKTUBHOM
paboThl. TypHCTHI ITIOKA3JIH BCe «I10604HbIe» 3bdek-
THI JYINHHOM CTHIKOBKHU ., AHIOIIIe AHCAPHU 3aITHCaJIa B
CBOEeM [IHEeBHUKe, YTO, KOI[a ee IIPUBe3IN Ha CTaH-
ITMIO, OHA ellle 1IeJIbIH JeHb OTXOAMIA — 6b1Ia B 60J1e3-
HEHHOM COCTOSIHUH.

Hauvanmace paspaboTka HOBOM cxeMbl. Kopabnb
«Cor03» HYKHO OBUIO YCIIeTh BBIBECTU K CTAHIIUU
JIO IIeCTOro BUTKA. 10 OlleHKaM MeJUKOB, MMeH-
HO II0CJIe I1eCTOr0-CebMOr0 BUTKA Y KOCMOHABTOB
HAYMHAETCS CAMBI TSIKeJNIBIN ITePUO[, afaIlTallkuu
K HEBECOMOCTH.,

B 2013 rogy 4yeHBI 5KUIIaXKa KOCMHYECKOT0 Kopab-
1 «Coro3 TMA-08M» ITaBen BUHOrpagoB U AJiek-
CaHAP MMCYPKHH MCIIBITA/IM KOPOTKYIO CXeMY CThI-
KOBKH. Pelic «3eMiisi - op6HUTa» OJIMUJICS BCErO UyTh
bosee IISATHU YACOB.

onyeTIMoE FIaRae H P AR

TH 1 MEC HT BhiEefeHHR

Padamn MypTasuH, HAa4JIBHHUK OT[ela KOCMHUe-
CKOM 6anmnucTuku PKK «DHEprus»:

- Ham ymanock 0TpaboTaTh KOPOTKYIO UeThIpeXBUT-
KOBYIO cxeMy. B aBrycrte 2012 rofia COCTOSIICSI [1€PBBII
YeThIPeXBUTKOBBIM I10JIeT Ha IpPy30BUKe. C TeX II0OD
COBepIIEHO y3Ke 25 II0JIeTOB, IIpUYeM OOJIBIIMHCTBO
U3 HUX [IUJIO0THPYeMBIE.

KOCMOHABTHI, JIETABIIME I10 ABYXCYTOYHOM CXeMe,
XOPOIIIO YYBCTBYIOT Pa3sHMIly. BUHOTPAaZOB CKa3ai,
YTO TeIlephb Ha CTAHI[MIO MOSKHO AOCTABISTh MOPOsKe-
HOe, YTO6BI yroIaTh Apy3eti. TeM, KTO JE€TUT BIEp-
Bble, CPAaBHUBATb He C YeM, HO U OHU [IOBOJIBHBI.
JleHa CepoBa mobarogapria 3a 6bICTPYIO cxeMy: «He
VCIIeNIU OTJISHYThCS, A Y3Ke Ha CTAHLIMH».

OfHaKOo IPU TAKOM CXeMe I10JIeTa Y SKUIIaKA OKa-
3bIBAETCSI OUEeHbB JJIMHHBIN «pPabouni JeHb» — OKOJIO
18-20 yacoB. ITocriaTh Ha opbUTe HEKOrAa, Oa U He-
rge. KpomMe TOro, SKHIIasKy IIPUXOLUTCS IIPOBOLUTH
B ckadaHzpe 110 11 4acos.
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B 1IBA BUTKA BOKPYT 3EMJIN

Terepb GAJIMCTUKM PACcCUUTANN Haubomee 61aro-
IIPUSATHYIO CXeMY CTBIKOBKHM, CBEPXKODOTKYIO - JBa
BUTKa. Takas cxema 6yneT ornpoboBaHa Ha HECKOJb-
KHX TPY30BBIX «I[Iporpeccax», a I10CjIe ee UCIIBITAET U
KOCMUYECKUH SKUIK,

OOHAKO IS peaIM3alliU [OBYXBUTKOBOM CXEMBI
r10JIeTa HeO06XOAUMO BHIIIOJTHEHHE PO SKECTKUX YC-
JIoBUM. [JIaBHOE U3 HUX - obecrieueHre KOMIIJIaHap-
HOTO BBIBEIEHUS, KOTAa IUVIOCKOCTb opbuThl MKC co-
BITaJIaeT C IJIOCKOCTHIO BBIBEIEHUSI KOPabiIs.

- IBa IpembIAyLIMX pasa Ha TPY30BBIX KOpPabIIsIX
HaM He yIaBaJIoCh PEAIN30BATh 3Ty CXeMY, ITIOCKOJIb-
Ky mocie oTboss aBTOMATHUKU IIPUXOOUIOCH IIepe-
XOOUTb Ha pe3epBHBIE ITYCKOBbIE JHU, a B 3TH JATHI
BBIBeJIeHME YyKe ObIJI0O HEeKOMILJIAHADHBIM, TO €CTh
OpPOUTHI PACXOOMIUCH, - PA3BSICHSIET TOHKOCTU OOUH
M3 Pa3paboOTYUKOB CBEPXKOPOTKOM CXeMBl CTBIKOB-
KU1 Padaumy MypTasuH. - ITocie BHeLPeHHs COOTBeT-
CTBYIOIIUX OPabOTOK 3Ty CXeMY, BO3MOXKHO, OyayT
HCIIO/JIb30BATh Ha IIOCTOSIHHOM OCHOBE. B 6iMsKkaiiiee
BpeMsi, YTOOBl OOOMTHU KMMeIOUINecs OrpaHUYeHUs,

IIpoLiecc BhIBeZleHU s byaeT ITpopaboTaH BMecTe ¢ PKI]
«IIporpecc», 4TObBl TpeThsl CTyIeHb PH IIpoBoAmiIa
IOBOPOT (1-1,5°) myIsi obecrieyeHUs] KOMIUIAHAPHOIO
BBIBeJeHHU aIllaparta.

Ceryac y Hac eCThb BO3MOXKHOCTh Ha HOBBIX KOpab-
nax «Ilporpecc-MC» u «Coro3-MC», Ha HOBOM HO-
cutene «Co3-2.1a» «y>KaThCA» O OBYX BUTKOB, a4 B
IIepCIIeKTUBe - U 10 OOHOro. MEI yxke oTpaboTanu
TPYZAHOCTH MaHeBPUDOBAHUS II0 CO3LaHUIO daso-
BOrO yria 61arofapsi HAIlllMM OIBITHBIM CIIeI[HMaIU-
CTaM. 10 HIOJIS BO BpeMs CTBIKOBKHU «ITporpecca» Ml
BBIZEepsKanu Ga30BHIM Yroil, Tak YTO B O6yyliee CMO-
TPUM C OIITUMHU3MOM.

ToBopsrt, uto «IIporpecc-MC» u «Cor3-MC» ycCTa-
penu - MOJI, TeXHOJIOTUSIM Y3Ke 50 JIeT. JTO He TakK.
IlocaguTe 060r0 K3 BeTEPAHOB-KOCMOHABTOB
B «COI03» — UM ITPHUETCS IIePeyYHBAThCSI, YTOOBI pa-
60TaTh HAa HOBOM ITaHEIU U HOBBIX CPEACTBAX YIIPaB-
neHusi. HOBBIMT KOpabib MMeeT aBTOHOMHYIO CHCTe-
My HaBurauuu. OH 3HaeT, I[e Haxomourcsa. depes
10-15 MUHYT II0C/Ie BBIBEIEHUS OH OEP>KUT TOUHBIN
BeKTOD CTOSHMS. PaHbIlle MPUXOLHIOCH HU3MepPSAThb
3TOT BEKTOD CO CTAHIIUH, a KOPA6JIb YXOOUI U3 30HBI




CmbiKoBKa Kopabnsi «Coto3» ¢ MKC

BUAUMOCTU. [I0TOM >KIA/IU ellle OGHOT0 BUTKA, IIPO-
BOAMIU pacyeTrl B L1YIle, Ha cilenymolleM BHUTKe 3a-
JlaBaIy OIIpefielieHHbIe YCTAHOBKY C MAaHEBPAMHMU [IJIsI
cbmukeHMs . Certyac Kopabib fenaeT 3To caM. Hocu-
TeJIb TOKe LUGPOBOM, BEIBOAUTCS Ha OPOUTY C BBICO-
KO TOYHOCTBIO.

Perras 3afavy 66ICTPOM CTBIKOBKM, MBI paboTaeM He
TOJIKO Ha HBIHEeIIHee YIy4IleHHe YCIOBUH IS KOC-
MOHABTOB, HO U Ha IIePCIIeKTUBY, CMOTPUM BIIepe[,.
B [a/ibHeMHIIeM 3TO [IOMOKET M B PeaIM3aLuU JIyH-
HBIX IIPOTPAMM.
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Opbuma. One2 ApmembeB ¢ annapamypoli 019 K3 «/kapyc»

JAKE ITHYY>KKA .
HE ITPOJIETUT HE3BAMEYEHHOU

Ha BBICOTe 400 KUIOMETPOB HaJl 3eMJelt IIPOXO-
OUT 5KOJIOTHMYeCKUM 3KcrepumeHT ICARUS, crap-
TOBABIIMH 15 aBIyCTa 2018 I'. MecTo IpOoBefNeHUs:
MeskayHapogHasi KocMHUYecKas CTaHIIKS, POCCHUM-
CKUI CETMEHT.

Bo BpeMs 3KCIIepuMeHTa Ha 60pTy MKC oTpaboTa-
IOT TEeXHOJIOTHUIO CJIeXKEeHUS 32 ropasfo MeHBIITUMU
10 Macce IIepHAaTBIMU, YeM Te, KOTOPBIX CIIOCO6HA
oTcnenuTh GpaHIly3ckas cucteMa ARGOS (Advanced
Research and Global Observation Satellite), B Ha-
CTOsIIlee BpeMsl IIMPOKO HCIIONb3yeMasl YUeHBIMU
PasHBIX CTPaH.

EC/Ty paHblile 4J1s1 OTCIEXKUBAHUSI MUTPALIMU OPHU-
TOJIOTY OKOJIBLIOBBIBAJIU IITHI], TO B PAMKaX «IKapy-
Ca» Ha HUX 3aKPEIT JATYUKH, CUTHAIBI C KOTOPBIX
6yZleT IPUHUMATh KOCMUYecKasi CTAHLIVS.

Macca KasKOoro M3 3aKpeIlyieHHBIX Ha SKUBOTHBIX
u nrtunax Mmomyneit ICARUS He HPEeBBICUT MSTU
rpaMMoB. I[Ipu 3TOM MOAYIb 06beAUHSIET B cebe
npueMHUK ['JIOHACC/GPS, paguoIIphueMHUK U pa-
[UoIepefaTyuK, aKKyMYJISITOp, COMHEUHYo 6aTta-
pero, JaTYMKU TeMIIepPaTYPhI ¥ YCKOPeHM .

BCE HAYHHAETCS C BK,

HayuyHas amnmapartypa MJisd HCCIeLOBAaHUS MU-
rpalyi AUKUX SKUBOTHBIX M IITHIL pa3paboTaHa
crienuanuctaMu PKK «9Heprusa» u MHCTUTYTa Op-
HUTONOrMYU Maxkca IltaHka (FepmaHus). JIeTHBIA
KOMIUIEKT o6opymoBaHus ICARUS 6bUI IOCTaBIEH
Ha opb6UTY IPy30BEIM KopabieM «IIporpecc MC-08»
B deBpasie 3TOrO roja.

DKCIIEPHMEHT CTapTOBAJI 15 aBIyCTa. B 3TOT LeHb
KOCMOHABT Ojiler ApPTeMBEB BBIIIET B OTKPBITBIN
KOCMOC U BO BpeMsI BHeKOpabeTbHOM [iesITeIbHOCTH
(BK]I) yCTAaHOBMII alIIapaTypy Ha BHEIIHE [I0BEPX-
HocT MKC. OTcrofa 6ymeT OTC/IesKUBaThCS IlepeMe-
IIeHMe IITHILI 10 BCeI HallleH IIaHeTe.

Kommnekrc ICARUS BrIOYaeT B cebsl 3JIeKTPOH-
HBIM 6JIOK, MHTepPOEMChl, 2 TaKKe IIPHUEMHYI0 U
[epeJalollyl0 AHTEHHB Ha BHEIIHEN ITI0BEPXHO-
CTH CIIY>KEOHOTO MOAYJS «3Be3da» POCCHIICKOTO
cermeHTa MKC.

B nocnenyouieM oTpaboTaHHYI0 Ha MKC TeXHOJIO0-
THIO [IepeHeCyT Ha CIIyTHUKH.



NMp e s 4 R
Ak P o WEAPYCs

Annapamypa K3 Wkapyc nod Bodoli B LMK

PKK «3Hepeusi» pabomaem no
npoekmy ICARUS c 2010 2. B pam-
Kax KOCMUYECK020 3KcnepuMeHma
(K3) «YpaeaH» (nocmaHoBUWUK K3
— PKK «3Hepeaus», Hay4Hbll pyKo-
BoOUMesib — 0OKMOP MEeXHUYECKUX
HayK, npogheccop Muxaun bensie)
U Hay4Ho20 coanalleHusi 0 compyo-
Hu4Yecmse ¢ HeMeUKUMU y4eHbIMU.

B Hosi6pe 2014 2. 6b1710 nodnucaHo
coanawieHue memwdy 20cKopno-
payueti «Pockocmoc» u DLR (Tep-
MaHCKuUU yeHmp aBuayuu u KOCMo-
HaBmMuKu) o peanusayuu 0aHHO20
npoexkma Ha pocculiCKOM ceaMeHme
MKC. B no02omoBKe 3KChepuMeH-
ma npuHuMatom yyacmue PocKoc-
Moc, lHcmumym 2eoepagpuu PAH,
DLR, "Hcmumym opHuUmoJsao2uu
MakKca lnaHKa u HeMeykas KoMna-
Husi «CnedcTex».

Muxaua BEJISIEB, Hay4Hblil pyKosodumeAb IRCnepumeH-
ma «HRapyc», 00KMOop mexHu4eckux Hayk, npogeccop:

- CHayajza MBI JOCTAaBUIM Ha OPOUTY BHYTDEH-
HUM 6510K. 10 CyTH, 3TO KOMIIBIOTED, IAe ObLIMU
YCTAaHOBJIEHHI BCe HEOOXOAMMble MAaTeMATHUYECKIEe
IIporpaMMbl. KOCMOHABTEHI Y3Ke IIOAKIIOYHIN 3TOT
KOMIIBIOTEP K GOPTOBBIM CHCTEMaM POCCHEICKOIO
cermeHTa MKC - K TeleMeTpHUYeCcKoN U K yIIpaB-
JISIONIEH CHCTeMe, JAIoIe HaBUTallMOHHEIe JaH-
Hble. BbUIU IIPOBeJIeHbl TeCThI, BCe QYHKIIMOHUPY-
eT HOPDMaJIBHO.

KOCMOHABTHI - He IIPOCTO UCIIOJTHUTEIN SKCIIEPU-
MEHTa, OHU - PYKU YYeHbIX, PA60TAIOLIUX Ha 3eM-
JIe, U IIPaKTUYEeCKU He MMEIOT IIpaBa Ha OIIMO6KY.
CMOHTHPOBATh AaHTEHHY MOXKHO 6BLIO TOJIBKO CH-
JIaMH KOCMOHABTOB, PO60THI ITOKA 3TOTO Ae/IaTh He
yMeloT. Ha KOCMOHABTOB TaK>Ke BO3JIOSKEHBI MOIU-
bUKALMY ¥ MEJIKUE PEMOHT 060DYIOBaHUS.

MKC BbIONHSIET QYHKIINIO HAyYHO-KOCMUHYECKOM
sabopaTopuu; oTpaboTKa, IIpoBepKa CUCTeMEI, I1o-
CJIe 3TOrO ysKe MOYKHO CO3[4aBaTh aHAJIOTHYHBIE aB-
TOMaTH3HWPOBAHHBIE CHCTEMBI Ha CIIyTHUKAX.

K O0TBETCTBEHHOMY BBIXOZY B OTKPBITHIF KOCMOC,
KOTOPBIM JIaJI CTapT 3KcrmepuMeHTy ICARUS, u yue-
Hble, U KOCMOHABTHI, U Pa3paboTUYHKU 060pyLoBa-
HHUS TOTOBHJIMCH HECKOJIBKO MeCSIIeB.
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I'EHEPAJIBHAS PEITETHULIUS

3a nonropa o crapra «Mrapyca» Ha MKC KoCcMO-
HaBThl Osier ApTemMbeB U Cepreil ITpOKOITBEB «pe-
IIeTUPOBAIN» IIPELCTOSIIIUI BBIXOZ, B OTKPBITHIM
KOCMOC B 3Be3JHOM ropofKe, LleHTpe IIOATOTOBKU
KOCMOHABTOB MMeHH 0. A, 'arapuHa.

B nmexkabpe 2017 T'. OHU IIPOBEJIM TPEHUPOBKY IIO
BHEKODPa6eIbHOM IeSTeIBHOCTH B TUAPOTPEHAKED-
HOM KOMIIJIEKCE - TVIaBaTeIbHOM bacceiiHe.

VIMEHHO B 3TOM 6acceiiHe B 1974 I'. HaYaJIMCh 3KC-
IIEPUMEHTAIbHBIE HCCIENOBAHUS BO3MOKHOCTU
KCITOIb30BAHUS THUAPOCPENBI IS OTPAbOTKU Oesi-
TEJIBHOCTH U IIOATOTOBKY KOCMOHABTOB. B 1979 T. B
LITIK 6bUTa BBEZIeHA B SKCIUIYATAIIHIO CIIEIIMaIbHASL
TUAPOIabopaTOpUS. B HacTosIIlee BpeMsI 3aBepIiia-
FOTCSI PaBOTHI I10 €€ PEKOHCTPYKITHUH .

Osner ApteMmbeB U Ceprerl ITpoKoIIbeB OTpaboTa-
JIV eTaIU BBIXOAA. [JlaBHOe — IPOMTU MapUIPYT
U TIOHSTh, KaK BeAyT cebs MHOTOYMCIEHHBIe Ka-
6eu B 6e3BO3YIIIHOM ITPOCTPAHCTBe. 10/ BOZ O
KOCMOHABTBI ITOAKIIOYAIN HAYYHYIO allliapaTypy,
AHTEeHHEIe 6JIOKH.

DKHUIAK TAKKe OTPA60TaI HELITATHBIE CUTYALIHH |
KaK [IeICTBOBATh, €CIU He 6yayT paboTaTh GUKCATO-
PBI IIOC/Ie PACKPBITHS 6JI0Ka IPUEMHBIX AHTEHH.

Al . =4
TpeHupoBKa no BK/] B 2uOpompeHawcepHOM KOM-
4= nnekce UMK

- 3aJ0iIro A0 3aIJIAHHMPOBAHHOIO BBIXOAA B OT-
KPBITBINT KOCMOC Ha 3eMmjie TOTOBSAT 060pYyZOBaHUeE,
A[AIITUDPYIOT ero Aisi paboThl B ckadaHApax, — FOBO-
put Cepreii KupeeBUYeB, 3aMeCTUTEIb HAUAJIBHUKA
OT[e1a BHEKOPabeIbHOM [IeITeNIBHOCTH, I10JIETHOIO
TeXHUYECKOTO OOCTY>KUBAHHUS U IPy30II0ToKa PKK
«DHEeprus», — 3aTeM IIPOXOAAT MCIIBITAHUS, TPeHU-
DPOBKU 5KHUIIaKeH . TONIBKO II0C/Ie 3TOT0 MBI IaeM 3a-
KIIIOYeHHeEe O TOM, YTO BBIXOJ, MOXKHO PeayIl30BaTh.

HayuyHag amnmapatypa ICARUS To’XKe HCIIBITBHIBA-
JIaCh I10J1, BOZIOM : B KenlbHE, HAa HAay4YHOM 6a3e «CIier-
CTex» FepMaHCKOTO KOCMHY€eCKOTI0 LIeHTPa IIPOIIJIO
UCIBITAaHNE KBATHPUKALIMOHHON MOJEIU.

CreliMaINCTHI TIOTPY3UIN AaHTEeHHBIH 6JI0K 3KCIIe-
puMeHTa B 6acceriH. OHU IIPOBEPSIIN, KaK OH 6yaeT
YHKIMOHUPOBATH B YCJIOBUSIX BaKyyMa.

Jlajziee CIemOBaJIO TECTOBOE PACKPBITHE aHTEHH U
[IpoBepKa GUKCATOPOB I1epe[] OTIIPABKOM Ha OPOUTY.

- AHTeHHB! 60ybIIME, KOCMOHAaBTaM IIDHUIETCS
HeJIerko, - KOMMeHTHpyeT Muxaui beinsges. - MeJl-
KOM, «IOBEJIMPHOM» PaboThl TOXKe OyHeT IpemocTa-
TO4YHO. CIeLMaIMCThl IIOATOTOBWIMN CIIeLiFalb-
Hble pa3beMbl - TaK Ha3blBaeMble OallOHETHBIe, C
KOTOPBIMU KOCMOHABT CMOKET YIIPDAaBUTHCS LaKe B
ckadaHape. DTO TeXHOJIOTHUSI, KOTOPasl BbIPA6GaTHI-
BaJIaCch rofaMu U LIeHTpOM IIOATOTOBKH KOCMOHAB-
TOB, U PKK «DHeprus».



Onez ApbmembeB Ha mpeHuUpoBKe B LITMK. B bacceliHe KOCMOHaBMbI MPEHUPYOMCS He B CKaghaH-
Opax «OpaaH», a B 1e2K0B000J1a3HOM CHapAWCEeHUU

U eme omgHa TpeHUPOBKA KOCMOHABTOB. CIieliva-
JIUCTHI 110 BK]] B IIOJIHOM cOCTaBe. KOCMOHaBTEI I'O-
TOBSAT JIETHBIM KOMILJIEKT aIlllapaTyphl «MKapyc»:
MauTy, Ha KOTOPYIO YCTAHOBST aHTEHHBIN 6JIOK U
SIKOPb, B KOTOPOM 6y[IeT HaXOAWUTHCSI KOCMOHABT
IIPU MOHTKe 060pymoBaHUs. [I0POM IIPUXOIUTCS
IIPOSIBJISITH CHOPOBKY M HCIIONB30BAaTh IIOLPYYHEIE
60pTOBBIE CPELICTBA.

- KOCMOHABTBI SKUBYT Ha CTAHIIUH U CYUTAIOT ee
CBOMM JIOMOM, a B JIOMe JI0JIKHO OBITH BCe, B TOM
4YlCle MHCTPYMEHTHI: GOIThI U TaliK{, HOXKOBKHU,
LITyPYIIOBEPTHL U TaK Jajee, - FoBOpUT Cepreit Ku-
peeBuueB. - Ha MKC ecTh maske 3J1eKTPUYECKUHI
JI063UK U ITasyIBHUK. MBI CIIelIMaJIbHO obydaem
SKMIIAXK I10JIb30BATHCSI BCEMU 3THMHU IIPHCIIOCo6IIe-
HUSMHU.

CrelMaINCTHl ITPeAYCMOTPEIN BCe IO MeIodel.
Braropapsi 3ToMy CTapT SKCIIepUMeHTa ObUIT yCIIem-
HBIM. Terepb UHGOPMAIUS C JATUYHUKOB YUIIUPO-
BaHHBIX ITpe/CTaBUTeNeN QayHbl Oy[IeT KPYILIocy-
TOYHO IIPUHUMATHCS «HKapycoM», IepelaBaThCs
B LleHTp yIIpaBIeHUsI I0JIETAMU U B LIeHTPHI 06pa-
60TKU JAHHBIX OPraHM3al[MH-YYaCTHUKOB HCCIIe-
IOOBaHMUA.

ICARUS cTaBUT Iiepefn coboy ri1obajabHbIE LIEIHU.
YueHble CMOTYT OIIPeJeNsiTh BIUSHUE Pa3TINYHBIX
$aKTOPOB OKPYsKAIOIIEN Cpelibl Ha IIOBeleHUe SKU-

BOTHBIX, OTCJIESKUBATh SKOJIOTHYECKYIO CHUTYALIHIO
Ha MapIIpyTaX MHUIPALMU U IIPeAyIIPeKAATh I10-
TEHLIMAJIbHO OITacHBIe M KaTacTPOQUYECKUE SIBJIe-
HUS Ha IUIaHeTe.
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WcTopwmsa cTaTtbu:
MocTtynuna B pegakuunio: 17.08.2018
MpuHsTa K nybankauum: 23.08.2018

Mopepatop: imutpioK C.B.
KOHQNUKT nHTEepecos: oTCyTCTBYeT

Ans yumupoBaHus:

BypueBa H.Jl. ICARUS — HoBbIl Hay4HbIl 3KkcnepumeHm Ha MKC //
Bo30yuwHo-KocMu4yeckas cgepa.

2018. Ne3(96). C. 94-99.

BosaywHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne3(96) 2018 99



NCTOPUSA | HISTORY

YAK 629.7 DOI: 10.30981/2587-7992-2018-96-3-100-108

346 GERMAN RESEARGH ROCKET
AIRCRAFT PASSING TEST

IN THE USSR

THE ARTICLE COVERS THE HISTORY
OF THE WORLD'S FIRST AIRCRAFT DESIGNED
FOR SUPERSONIC FLIGHTS’ CREATION AND
JOINT SOVIET-GERMAN TESTING. THE PILOT
AIRBORNE RECOVERY DEVICE WITH A DETACH-
ABLE CABIN SUCCESSFULLY TESTED IN THE
EMERGENCY SITUATION WAS THE AIRCRAFT’S
UNIQUE FEATURE. SUBSEQUENTLY SOME AIR-
CRAFT AND SPACECRAFT HAVE USED THIS
TECHNICAL SOLUTION.
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HEMELLKMi1 PAKETHbIii
JKCNEPUMEHTANbHbI CAMONET
(346 HA MCTIbITAHWAX B CCCP

Omutpuii AnekceeBu4d COBOJIEB,
KAHOUOAM mexHU4ecKUX HayK, 8e0yLuli

° st Y Hay4Hbll compyoHuk MHCmumyma ucmopuu PACCMOTPEHA NCTOPUA CO-
g M ecmecmaso3HaHua U mexHuku umeru C.H. 30AHNA N COBMECTHbBIX COBETCKO-IEP-
. ‘WP Basunosa PAH, Mockea, Poccus, MAHCKWX NCMNbITAHU NEPBOIO CAMOJIE-

il il.
it Ll TA, CMIPOEKTMPOBAHHOIO /111 NOJIETOB

CO CBEPX3BYKOBOV CKOPOCTbHO. YHU-
KAJIbHOW OCOBEHHOCTbLIO CAMOJIETA SAB-
NANACb CUCTEMA CMACEHUA NETHYNKA C
OTAENIAEMOI KAB/HOW, KOTOPASA YCMELL-
HO NPOLLUA NMPOBEPKY B ABAPUINHOW CW-
TYAUMN. JAHHOE TEXHUYECKOE PELUEHWE
BMOCJIEACTBW HALLNO NPNUMEHEHUE HA
HEKOTOPbIX ABMALUNOHHBLIX N KOCMNYE-
CRUX NETATEJIbHbIX AMMAPATAX.
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PAKETOINJIAH DFS-346

B 1944 romy TepMaHCKUH MCCIeNOBATEIbCKUN
MHCTUTYT IUIaHEpHBIX I10s1eToB (DFS) paspaboran
IpoeKT camoiieTa DFS-346 C pacyeTHOM CKOPOCTBIO
nonera M=2,5. IS OOCTHIKEHUS TaKOM CKOPOCTU
PeLIMIM YCTAaHOBUTDH [Ba SKUAKOCTHO-PEAKTHBHBIX
aBuratens (CKPH) «BaibTep» 509-109, IpHUMeHSB-
LIMXCSI HA PAKeTHBIX UCTpebuTensx Me-163. DFS-346
IJIAHKUPOBAJIOCH IIOAHUMATh Ha BBICOTY 10 KM C IIO-
MOIIBIO CAMOJIETA-HOCUTES, 3aTeM OH OTCOeLUHSII-
CS1 ¥ COBEPIIIAJI CAMOCTOSITeNIbHBIH I10JIET.

W3roToBjieHHe MAIIWHBL IIOPY4YUIH PUpMe «3HU-
6enb» (r. Tamie), caMoIeT MOJTYYUI Ha3BaHUE «3U-
6e1b-346». K KOHITY BOMHBI ObII TOTOB AePEeBSIHHBIN
MaKeT ¥ Havyajaach c6opKa JIETHOTO 3K3eMILISAPA.

Korza BOCTOUHYIO YacTh 'epMaHUM OKKYIIMPOBAIH
COBeTCKMe BOKCKa, 6bUIO IIPUHSTO pelleHMe O IIPo-
LOJDKEeHUH HeMIIaMU PaboT Haf IIepCIIeKTHBHBIMU
obpasLiaMy aBHAIIMOHHON TeXHUKH I10[1 OOIIUM DPY-
KOBOACTBOM COBETCKHX HMH>KE€HEepOB. B KoHIle 1945
roga Bl ane Ha6a3e CaMOIeTOCTPOUTENBHON QUPMEL
«316enb» CO3MANTH COBETCKO-TePMaHCKOe KOHCTPYK-
TOpcKoe 6r10po OKB-3. Beaymum 1o «3ubenb-346» OT
CCCP 6511 Ha3zHaueH UHXXeHep H.A. Xendui. C He-
MELIKOM CTOPOHBI CO3[JaHHEM CaMoJIeTa PyKOBOAMII
IJIaBHBIM KOHCTPYKTOP OKE I'eopr PecCHHT.

O60CHOBBIBas 11e/1eC006Pa3HOCTh paboT, Xemduiy
nucan: «CamMojieT ,,3ubenb-346“» MIPeACTABISIET U3
cebs yeTaroIylo 1abopaTopuio, IpefHa3HAUEeHHYIO
IS U3y4eHUs 1pobjaeM, CBSI3aHHBIX C II0JIETOM Ha
CBEPX3BYKOBBIX CKOPOCTSIX. [IpDOHUKHOBEeHUEe B 00-
JIaCTh 6ONBIINX CKOPOCTEMN U M3ydeHUe YCIOBUM I10-
JIeTa Ha 3TUX PesKMMaXx IaBHO MHTePeCcOBaIU HayKYy.

B manHOM CjIydyae HOBQ4 He€ TOJIBKO METOOHKAa K3-
Y4eHHUus npo6neM, CBSI3daHHBIX C TAKHMMH II0JIETAMH,
HO M CaM IIOJIET: IIOBeJEeHKEe CaMOJIeTa Ha 3a3BYKO-
BBIX DE&KHMaX, JHUHAMHKKaA IIOJIETA, YCTOI‘/'I‘-II/IBOCTB,
YIIPpaB/IsA€MOCTb, H3MEHEHHE I(pHBOﬁ COIIDOTHBIIE-
HUA U TaK gajiee.

H3yyeHUe MoJelel B TPybaX CBEPX3BYKOBBIX CKO-
DOCTeMN SIBISIeTCS B HaCTosIIIlee BpeMsI HeHAIeXKHBIM .
Tpy6sl, Tpebyrolire 3aTPaThl 60JIBIIUX MOIIHOCTEH
U OIlepUpYIOIIMe C MaJIbIMU MOJIE/ISIMU, He IAI0T Ha-
IEeSKHOTO MaTepHaia M3-3a TPYLHOOLIEHHMOTO MAC-
mwtabHoro apdexra.

VICIIBITAaHME U U3yYeHMe STUX IBJIeHU B I[I0JIeTe BCe-
I SBJISUIOCh OGHOM M3 3aMaHYMBBEIX M BMECTe C TeM
OTHOM M3 CaMBbIX CJIOXKHBIX 3amau. CaMOJIETy «346»
[IPEJICTOMT BBITIOIHUTD 3TY 3a1a4y» [1, JI. 59-60].

B utosie 1946 roga B OKB-3 cOCTOSIIOCH 06CYsKIeHHE
IIpoeKkTa «316enb-346». B KOHCTPYKLUIO MAIIKHEI
BHEeC/IM HeKOTOpble U3MeHeHHUs, B YaCTHOCTH YIIy4-
LIMIN TepMeTH3aluIo Qro3eiska, YCTAHOBUIIHU II10-
CaloYHbIe OIIOPHI Ha KOHIIAX KPBIILEB.

29 ceHTSI6PS ePBBIN SK3EMILISP CAMOJIETA BhIKA-
THJIX U3 C60POYHOTO 11eXa U CTaJIK FOTOBUTH K KC-
[IBITAHUSIM.

«3ubenb-346» IMpeACTaBIsI CO6OM MOHOIIIAH C
KPBIZIOM CTPEIOBUAHOCTRIO 45°, KOHCTPyKUUS 6bla
MeTaJUINYeCcKOM, 33 UCKIIOUeHHeM repMeTHYecKoMn
KabUHBI IETUNKA, UMeBIIel lePeBIHHBIM KapKac.

Ha camoreTe He 6bUIO IIPUBBIYHOTO GoHAPS KabU-
HBI. 711 CHUDKEHUS JI060BOTO COIIPOTHBJIEHUS pe-
IIUIM PACIIONOXKUTE JIETUYUKA B GIO3e/IsIKe B JIexKa-
YeM IIOJIOKEHU U . KpoMe YMeHbIIIeHHUS [I0IIEPEYUHEBIX
pasMepoB drosensgka, 3Ta KOMIIOHOBKA I103BOJIsIA
TIMJIOTY [I€PEHOCUTD 6OIbIIIHe [IePerpy3Ky, YeM IIpu
OOBIYHOM CXeMe.

OTceKk IUJIOTA OBUI OTHeNIeH OT OCHOBHOM YacTHU
dro3ensika BO3AYXOHEIIPOHHUIIAe MO IIePeropoaKOoL.
Briepeiu MMeJICs IIPO3PayHBIN GOHAPh U3 IIEKCU-
riaca. YTobsl JeTYMK MOT IIOIIaCTh B caMoiIeT, po-
HaPb BRIABHUTAJICA BII€DEN.

«3ubenn-346» UMeI HOBYIO OJISI TOTO BPEMEHH CH-
CTeMY aBapUMHOIO CIIaceHUs JleTYuKa. [epMoKabu-
Ha COeOUHSIACh C QIo3e/IskeM Ha ITMPO60JITAaX U B
c1ydae Heob6X0AMMOCTH MOTJIA 6BITh OTAe/IeHa OT Ca-
morneta. K 3a/iHelt CTeHKe KabUHBI 6bUI IPUKPEIUIEH
[IApaIIIOT, CTAOMIN3UPYIOIINN ee IaJieHHe I10Cie
oTneneHus. Ha BwicoTe 3000 M aBTOMATHUYeCKU
BKJIIOYAJIACh CHCTeMa KaTaIlyJIbTHUPOBAHHUS 4YeJIo-
BeKa, GOHAPh OTHEISJICS, U JIETUUK BMECTE C JIOXKe-
MEHTOM BBIOpACHIBAJICS M3 KabUHEBI. Ha BBICOTE 1500
M PaCKpPBIBAJICS ITAPAIIIOT JIETYMKA. Takas CHCTeMa
CIIaceHUsI Moryia paboTaTh Aaske B TOM CIydae, eCIu
JIETYUK II0TEePsSUI CO3HAHHUE, B 3TOM CUTyal[UU OT[ie-
JIeHHe TepPMOKAOMHBI OCYIEeCTBISIZIOCh AaBTOMATOM,
BK/IFOYABIITHM 3JIEKTPO3aIIaI ITHPOOOITOB.

KpBLII0 UMeJIO TIOCTOSIHHBIM ITpodunb NACA c OTHO-
CUTENIPHOM TONIIMHON 12%. KOHCTPYKLUS KpbLIaA -
OIHOJIOH>KePOHHASI, C TOJICTOM paboTaroliert 061INB-
KoM, Ha 3aiHer KpOMKe PacIioaraanch 3aKPbUIKU U
3mepoHsl, [llaccu 6BLJIO CeNIaHo B BU/le yOrupaeMol B
bro3emsK IBDKU .

Ha «3ubenp-346» cTostyio aBa JKPII «BanbTep», CMOH-
TUPOBAHHBIE Ha 00111el paMe. Baku BMelnanu 552 i
roproyero U 1100 1 oRHCIUTeNs. KM3-3a GOJIBIIOrO
pacxofa TOILJIMBA 3TOrO 3allaca XBaTajIo TOJIBKO Ha
HEeCKOJIbKO MUHYVT I10JIeTa.

NMPEABAPUTEJIbHbIE
NCIMbITAHUSA

HauyaTp UCIIBITAHUS SKCIIEPHUMEHTAJIBHOTO PDAKETHO-
ro caMmoseTa B lepMaHMH He yOaIochk. B CBS3HU C IIpo-
TECTAMHU PYKOBOACTBA AHIJIO-AMEPHKAHCKOM 30HBI
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Puc. 2. Camonem «3ubesib-346»

Puc. 1. MaBHbIl KOHCMpyKmMop FaHc
PeccuHe (Ha nepedHeM niaHe) ¢ co-
mpy0HuKamu OKB-2

Bbnacodaps copu-
30HMasIbHOMYy pac-
NOJIOMCEHUIO nuom
«3ubesib-346» Mo2
ynpassisimb camMoJie-
MOM B YC/I0BUSIX 3Ha-
4YumeJsibHO BO3POCLIUX
nepezpys30kK.

Puc. 3. Omoensemas kKabuHa nuioma

BosaywHo-kocMuueckas cdepa | Aerospace Sphere Journal Ne3(96) 2018 103



NCTOPUSA | HISTORY

104

OKKYyIAIIMK IIPOTHB HapYIIeHUS PYCCKMMHU 3aKOHA
0 3ampeTe B 'epMaHUM PaboT 10 BOEHHOM TeMaTHU-
Ke, B TOM YHCJIe U [10 PeaKTUBHBIM CAMOJIeTaM, ObII0
pellleHO IepeBe3TU HeMeLIKUX CIIeLIMJINCTOB U 06-
pasipl TexHUKU B CoBeTcKkul Coro3, [lepee3s Hadas-
cs1 22 OoKTSI6pPsI 1946 roma U 6L 3aKOHUEH B KOPOTKUE
CPOKH.

I'pymIty PeccuHra (Temepb OHa HasbiBasiach OKB-2)
Pa3MeCTHIN Ha aBHALIMOHHOM 3aBofie B [Tofbepesse,
IIpEMePHO B 100 KM 0T MOCKBEBI. CaMoJIeT OTIIPaBHIN
Ha uccinemoBaHusa B LHATH. ITpoayBKYU ITOKAa3aJIU, UTO
Ha 60JIBIINX YTIaX aTaKU H3-3a CTPeIOBUIHOCTH IIPO-
HMCXOUT CPBIB IIOTOKA C KOHIIOB KpbLIa, OBICTPO pac-
IIPOCTPAHSIONIUIICS Ha BCIO €r0 II0BEPXHOCTh. JTOrO
CIIeg0BaJIO0 OKMAATDH, TaK KaK II0 BCEMY pa3Maxy CTO-
SITU IPOPHIIK OLHOIO THUIIA, YTO HeKeIaTelbHO IS
CTPEeJIOBUOHOIO KpblIa. IS YCTPaHEHUS 3TOr0 Hexo-
CTaTKa Ha BepXHeM [I0BePXHOCTU KPbLIA YCTAaHOBUIU
YeThIpe BePTUKAJIBHBIX TIPebHSI, MIPEeIsSITCTBYIOLINX
IepeTeKaHUIO I[I0TOKA BLOJIb pa3maxa. Puc. 4.

Mofietb CaMOJIETA TaKKe HUCITBITAIN B CIIEIHMATBHOM
CKOPOCTHOI 23pOJMHAMHUYECKOM Tpybe. BRISICHUIIOCH,
YTO Ha OKOJIO3BYKOBBIX CKOPOCTSIX BO3MOKHA ITOTe-
Ps 30dEKTHBHOCTY OPraHOB yIIPaBIeHUSsI. DTO BHOBb
3aCTaBUJIO JO0PabaThIBAaTh KOHCTPYKLIMIO. MonudrKa-
LIMY IIOABEPIVIACh M TePMOKAOMHA CAMOJIeTa, HCCIe-
IOBaHHAs B TepMob6apoKraMmepe JIeTHO-UCCIIeA0BATE N b-
CKOr0 MHCTUTYTA (JIMN).

JUIg CHATHUS IIapaMeTpPOB B II0JeTe COTPYSAHUKU
OKB-2 co3pany 60pTOBYIO PETUCTPUPYIOLIYIO YCTAHOB-
Ky, PACCUMTAaHHYIO Ha 3aMep OLHOBpPeMeHHO 36 Xa-
pakTepucTuK. Ha 3aBofe B ITombepesbe TakKe CMOH-
THUDPOBJIM CTeHABl ISl HCOBITaHUM JKP/. OgHaKO
roproyee Jijis pAKeTHOI'O A BUTATEIS YAAJIOCH IIOIYYUTh
TOJIBKO B KOHIIe 1947 ropa VICTIBITAaHUS U JOBOAKU CH-
JIOBOM YCTAHOBKH CaMOJIETA BeJIMCh B TeUeHHe BCEro
1948 roza.

Tem BpeMeHeM B JIMM 3aHUMAaJIHCh ITIOATOTOBKOM K
UCTIBITAHUSIM 3KCIIEPUMEHTAIBHOTO PAKETHOI'O CAMO-
neTa «3ubenb-346» (c 1948 roga 3Ta MaIIMHA YIIOMU-
HaeTCS B JOKYMEHTaX KakK «346»). B CBI3HU C TEM, YTO
JIETYUK JO/DKEH OBbUI YIIPAB/ISATH CAMOJIETOM JIeXKa,
IIPOBeNIN ITpelBApUTEbHbIE OMBITHl I10 UH3YUEeHUIO
0COOEHHOCTE! MUIOTUPOBAHUS B TAKOM ITOJIOSKEHH .
JIJIST TOTO MCITOIb30BAIM CEPUIHBIN HEMELIKU IIIa-
Hep «KpaHuX», MepeKOHCTPYUPOBAHHBIN II0JT FOpU-
30HTaJIbHOE II0JIOKeHUe ITUJIOoTA, Puc. 5.

Tlo BOCIIOMHHAHUSIM JIETYUKA-UCIIBITATENS
M. J1. Tayutas, IeTaBIIEro Ha 3TOM MallliHe, FOPU30H-
TQJIBHOe TIOJIOKEeHHe OKa3aJIoCh BeChMa Heyoo6HBIM
Uil IMWJIOTUPOBaHMs. TeM He MeHee BO3BpAlllaThCS
K 0OBIYHOM 10CaJIKe IUJIO0TA U Je1aTh BHICTYIIAOIINE
U3 prozeyska PoHAPh KAOGHMHEI Ha «346» He CTIH, TaK
KaK 3TO 3aCTaBUJIO OB ITIOYUTH ITOJIHOCTHIO [IEPECTPOUTD
CcaMoJIeT M, KPOMe TOr0, BBI3BJIO OBl YBeJIMYEHUE a3-
POOMHAMUYECKOTO COIIPOTUBIEHUS .

Tam ke, B JIMM, IpOBEIU UCIIBITAHUS OTAEISIeMOM
KabWHBI U KaTaIlyJIbTHUPYIOIIEro yCcTporcTBa. C 3TOM
LIe/IbI0 KabUHY OT «346» C MaHeKeHOM JIeTYUKa I10f-
BellIMBAJIM I10f ro3e/siskeM aMepPHUKAHCKOro 60M-
6apaupoBIIMKa B-25 1 copackiBaiU B 11ojieTe, OIIBITHL
IIPOLJIU YCIIeIIHO. Puc. 6.

Bo BTOpPOM MONIOBHHE 1948 roga 3aBepuIniIu c6op-
Ky IIJIAHEepHOrO BapHaHTa caMoneTa - «346-II». OH
HMeJl YIIPOILIeHHYI0 KOHCTPYKLMIO: 6e3 repmMoKabu-
HBbI, JIBUTaTels], TOIUIMBHBIX 6akoB. I[IprMeHeHUe
6aj1acTa I03BOJISIIO MEHSTh BeC anrapara. C momMo-
B0 «346-II» oTpabaThlBazachk TeXHUKA OTHEeNeHUS
OT CaMOJIeTa-HOCUTeNsI, IIPOBepsUlach YCTOMYUBOCTh
U YIIPaBJISIEMOCTD IIPH PAa3JIMYHBIX IIeHTPOBKAaX, Ha-
KaIlJIMBAJICS OIIBIT IIMJIOTHPOBAHM B JIesKayeM I10J10-
SKeHUHU U II0CAAKHU Ha LIACCH-JIBIKY.

VICIIBITBIBANL «346-I1» JIeTYHUK-UHKeHep BonbraHr
Llr3e, KOTOPHIE uMes 20-IeTHUH CTaK IT0JIETOB (OH
3aKOHYMI JIETHYIO LIKOJIY IIPY aBUAIITMOHHOM MHCTH-
TyTe B 'aHHOBepe). Puc. 7.

B 1948-1949 ropax 6610 BBIIIOJHEHO YEThIPE II0JIeTa.
Anrmapar MOABENIMBUIN K 60M6apAUPOBIIHKY B-29,
KOTODBIM IIOJAHHUMAJI €T0 Ha BBICOTY, 3aTeM ILJIAHeD OT-
COeQUHSIIN, Y OH IUIAHKPOBAI K 3eMJie. MCIIbITaHUSA
IIPOXOAMJIU YCIIEILIHO, 33 UCKIIYEeHKNeM OLHOIO CIIy-
4asg, Korga Llrse He IIPOKOHTPOIHPOBAII II0JIOKEHHE
3JIEPOHOB IIepef, OTAeIeHHEeM OT CaMOJIeTa-HOCHUTe LS.
«346-I1» IIepeBepHYJICS Yepe3 KPbLUIO U JIETYMUK C TPY-
JIOM BBIPOBHSII MAILIHHY .

BecHow 1949 roga Ha MCIIBITAHUS IIepeaali HOBBIM
SK3eMIIAp - «346-1», OH IIOJIHOCTBIO COOTBETCTBOBAJL
IIPOEKTY, TOJIbKO BMECTO HACTOSIIIIEr0 IBUTATES OB
YCTAHOBJIEH MaKeT. Bec caMosieTa paBHSICA 3125 KT.

Bce yeTo yI110 Ha IMOATOTOBKY «346-1» K MCIIBITAHU-
SIM Ha IIOAMOCKOBHOM aspozpoMe B Teruiom CTaHe.
[epBhIii ITONeT cocTosuics 30 ceHTsI6ps 1949 ropa. Ca-
MOJIeT IIOABEeCUIU IIoA, KPbUIOM B-29 U IMOgHSIIN Ha
BbICOTY 9700 M. Puc. 8.

Ilocie oTcoenuHeHM LiM3e HayaJl I10JIeT CO CHUKe-
HHeM. BcKope BBISICHUJIOCH, YTO ITHJIOTUPOBATh Ma-
IINUHY TPyAHee, yeM IIJIaHep. Ho JIeTUMK CyMes OB-
JIajeTh yrpasieHueM. Ha BeicoTe 2500-3000 M Lu3e
BBIABUHYJ U3 Gro3eiIsKa JIBDKY U Hadasl [IpHU3eMile-
Hue. OZHAKO pacyeT Ha IIOCAAKy OBLI Cie/IaH HeTo4-
HO, CaMOJIeT IIOAOLIeNl K a3poApPOMY CO CKOPOCTBIO
3HAUUTeNbHO 60Jbllle pacyeTHOM. [IpU IIpHU3eMIie-
HHUU JIBDKA OT yAapa CJIOKHUJIACh, U CaMoJIeT Hayall
CKOJIB3UTb II10 IToJIoce Ha dro3enspke. CHcTeMa IIpU-
BSI3HBIX PeMHel JIeTYMKA OKa3ajlach HeHaJeXKHOM,
LTy3e yIapHIICS TOIOBOM 0 KapKac GoHAPS U IOTePsII
CO3HaHue. Puc. 9.

KoMuccus, cobpaHHast 1S BBIICHEHUS IIPUYMH aBa-
PHH, IIPULUIA K BBHIBOAY, YUTO JIETHOE ITPOHCIIECTBHE
IIPOM30IIIIO M3-32 HEITOIHOTO BBIITYCKA JIBDKH, KOTO-
Past OKasanach He3aGHUKCUPOBAHHOM 3aMKaMHU [2].



Puc. 5. MnaHep «KpaHux», MOOuguUYUPOBaHHbIl 011 NUAOMUPOBaHUS
B JiexmaqyeM nosionceHuU

Puc. 4. ViccnedoBaHue «346» B aspo-
OuHamuyeckol mpyb6e LIATU

Puc. 6. bBombapoupoBujuk B-25 ¢ omoensiemol KabuHol camonema «346» nod
rozenamem

2000B
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CamoysieT OTPeMOHTHPOBANIM, HM3MEHWIHN KOH-
CTPYKLMIO QHKCALIMHU IIacCU. [Toka Llyi3e HaX0oUICcs
Ha JIeYeHUU, UCIIBITAHUS «346-1» ripomokuia I1.1.
KasepMUH. B IepBOM sKe I10JIeTe JIbI’)Ka BHOBb He BCTa-
JIa Ha 3aMOK. OZHAaKO Ha 3TOT pas3 I10CcaJiKa IIPOM3BO-
[OWIAch Ha CHeT, U BCe 3aKOHYMIOCh 6JIar0IIONyYHO.
HexkoTtopoe BpeMs cIIycTsa Ka3bMHH COBepIIUJ BTO-
DOI IIOJIeT, IIOCe TOrO Kak «346-1» ObLI ITOAHST Ha
BBICOTY 2000 M. ITocazKka OIISITh 6BUIA HEYAAYUHOM,
TaK KaK JIETYMK I[PU3eMIHJICA OO Hayvaja B3JeT-
HO-II0CaZJ0YHOM IT0JI0CHL.

HecMOTPS Ha CJIOKHOCTH C IIpH3eMJIEHHEM, GbII0
CIeIaHO 3aKIIOYeHMe, YTO IIMJIOTa’KHbIe CBOMCTBA
CaMoJjieTa B LIeJIOM YL OBJIETBOPUTEJbHLEIE U MOKHO
IIPUCTYIIAaTh K OCHOBHOM YaCTU IIPOrPaMMBI: II0JIe-
TaM C BRIIOUEHHEeM JABUTaTeNsd. JIJIs 5TOTo 6bLI 10 -
TOTOBJIEH JIETHBIM 3K3eMILISP «346-3» C HACTOSIIUM
SKP[T, («346-2» mIpemHa3HAYAJICS AJIS UCIBITAHUN Ha
IIPOYHOCTE). OT IIePBOTO 3K3eMIUIIpa «346-3» OH OT-
JINYaJICs H3MeHeHHOM (GOopMOM TOPH30HTAJIBHOIO
OIlepeHUs C YMEHBIIeHHON TOJNIHUHON MMPodUIs U
6OJIBIIIEl CTPEIOBUIHOCTBIO.

Ha 3TOT pa3 JIeTHble HCIIBITAHUS OOJIKHBI OBLIH
IIPOXOLHUTH Ha LPYTOM a’poApomMe, Tak Kak BBC m1po-
TeCTOBA/IX IIPOTUB IIPUCYTCTBUS HEMIIEB Ha BOEH-
HOM aspopgpome B TermoMm CtaHe. IIpMepHO B 100
KM OT MOCKBHI, BOJIM3U ropoja JIyXOBHIBI, Haya-
JIOCh CO3JaHMe HOBOrO a’poxpoMa. CTpOUTENIbHBIE
paboTHl, M3roTOBIEHMEe HeO6X0LMMOr0 AJIsI UCIIBITA-
HUH 060DYIOBAaHUS U IIePeBO3Ka aBHATEXHHUKH 3a-
HSJIU OKOJIO rOfia.

B Hauane 1951 roma OIIPAaBUBIIMNICS OT TPaBMEI
IIy3e HayaJl TPeHUPOBOYHEIE IIOJIeThHl Ha IIJIaHepe
«346-II», a 6 ampesisi COBEPIIWI IT0JIeT Ha «346-3» 6e3
BKJIIOYEeHU S [ BUTATeIs.

MOJIETHI
HA PAKETHOW TSIE

HaxkoHel] Ha aspoapome B JIyXOBHIIaX Bce 6BIIO ro-
TOBO K OCHOBHBIM HCIIBITAHUAIM. 15 aBrycra 1951 roga
Llyr3e BIIEpPBBIE BBIIIOJIHMJI II0OJIET C PabOTAIOIIHUM
OBUTraTesieM. M3-3a BBeAeHHBIX LIATY orpaHUYeHUHN
10 MAaKCHMaJIbHOM CKOPOCTH UCII0Ib30BAJIACH TOJIBKO
OfHa Kamepa JKP/l, MaKRCHMMaJIbHAs TAra OBUCATEIIS
IIPHU 3TOM COCTaBisia 1570 krc. CuoBasi YCTaHOB-
Ka 6blIa BKIIIOYEHA Ha BBICOTE 7 KM 4Yepe3 1 MUHYTY
40 CeKyH[, ITOC/IE OTHEIEHUS OT 60MO6APAUPOBIIHKA
Ty-4. XP[| 1popaboTa II0JTOPEL MUHYTHI, 3aTeM CO-
CTOSUIHCH IJIAHUPYIOUIU M I10JIeT U IT0CAAKA.

[TUJIOTHPOBATH CAMOJIET IIPUXOLUIOCH B CJIOSKHBIX
ycnoBusax. [Ipu monere ¢ pabOTAOIINM JBUTATEIEM

O6HApY>KMJIACh CHUIBHASI OOKOBAasl HEYCTOMYMBOCTD
MaIlIWHBI, U L{K3e IIPUXOAUIIOCH IIOCTOSIHHO BBIPaB-
HHBaTh KPeHBI 371epoHaMU. CUTyallUs YCIOXKHSIIACh
TeM, YTO M3-3a IIJIOXOM PaboThl peryisaTopa oborpesa
TeMIIepaTypa B KabuHe gocTuraia 40°, ¥ YIIpaBIsSTh
CaMOJIETOM B TaKUX YCIOBUSX ObLIO, KOHEUHO, Kpa-
He TPYAHO: I10 CJIoBaM Liy3e, OH HaXOOWJICS Ha TPAaHU
06MOpOKa.

Ilocsie YCTAaHOBKU B KabHHe OIIOTHUTEIBHBIX BeH-
TUJISILIUOHHBIX KJIAIIaHOB CJIEAYIOIIHI [I0JIeT, 2 CeH-
Ts16pst, mpouren 61aromnonyyHo. OLHAKO B TPeTheM
I1ojIeTe C BKIIOYEHHEeM ABUTaTess IIPOM3OIIIa aBa-
pUsI, cCaMoJIeT Pa3buiIcs. ITO CIYIUIIOCH 14 ceHTA6Ds.
IT13e OTCOeOMHMIICSA OT CAMOJIeTa-HOCUTEISI Ha BBICO-
Te 9300 M. BRIFOYUB ABUTATEND, JTETYUK IIPOLOJIKAIL
HabuPaTh BEICOTY, OLHOBPEMEHHO POCia U CKOPOCTbD.
ITocime ABYX MHUHYT paboTsl JKPI CKOPOCTb ITOJIETA
rpeBbIcHIa 900 KM/4. BcKope mmocie 3Toro Lix3e coob-
LIIMJT 10 PafH0, YTO CAMOJIeT IIOTePsI YIIPaBIeHue 1
nagaet. ITo IIprKa3y ¢ 3eMJIH OH IIOKHMHYJI MAIlIMHY.
CucteMa criaceHus cpabortana 6e3yrpedHo. OThe-
JIeHHe KabWHBI IIPOM30III0 Ha BbIcOTe 6500 M, pac-
KPBUICS CTAOMIM3UPYIOMIUI I[IAPAIIIOT, Ha BBICOTE
3000 M KaTaIrlyJIbTHOE YCTPOMCTBO BEIOPOCHIIO JIETUH-
Ka M3 KabWHBI, U OH IIPU3eMIHJICS Ha IIapalloTe.

CIIelIMaIKCThl, 3aHUMAaBIIMECS H3yYeHHeM aBa-
pUM, He IPHUIUIM K eQUHOMY MHEHMIO. [10 OZHOM
BEPCHHU, CAMOJIET [IOIIAJI B IIITOIIOP M3-3a OLIUOKY IIH-
JI0Ta, COIVIACHO MHEHMIO IPYTUX, L{13e IpeBBICHII [0-
IIYCTUMYIO MaKCHMAJIbHYIO CKOPOCTh U B Pe3yJIbTaTe
IIepepacrpeseseHts XapakTepa 06TeKaHUs KpblIa U
OIIEpPeHUS ITOTePST KOHTPOJIb HaJT MAIIIMHOMH.

[Tocne aBapuu paboThl HAJ, CAaMOJIETOM OBUIU IIpe-
KpallleHbl, B 0T4YeTe 0 JIeTHBIX UCIIBITAHUSIX CO0bIIa-
JIOCh: «HecMOTpS Ha aBapUIo caMoieTa "346" cienyer
CYMTATh, YTO LeJIb UCIIBITAHUI, C yYeTOM OrpaHHUYe-
HUM I10 CKOPOCTHU, NOCTUTHYTA, U IIPOBeleHHbIe UC-
MIBITAHUS TTIOKA3AJIH

1. Xopouyto 6e30TKa3Hy0 paboTy SKUAKOCTHO-Peak-
TUBHOI'O JBUTATeS KaK [TPU Ha3eMHBIX UCITBITAHUSIX,
TaK U B BO3[yxe Ha camorieTe "346", Hafie>kHBIH 3aITyCK
JBHUTATEIEeH Ha CaMOBOCITIAMEHSIOIIMXCS TOIUIMBAX
Ha BBICOTE.,

2. Be3ympeuHyo paboTy CpefCTB CIIACeHUS IeTUYHKa,
YOAYHO pellIeHHYI0 Ha caMoJieTe "346" myTeM oTAee-
HUS repMeTUYeCcKONr KabUHBI JIeTYHUKa OT Gro3e/sKa
C IOCNIeAYIOIIMM KaTaIlyJIbTUPOBAaHUEM JIeTYHKa Ha
MAaJIBIX CKOPOCTSIX, OIIPO6OBAHHYIO BO BpeMs aBapUU
CcaMoJieTa U B IIpeiBAPUTENbHBIX UCITBITAHUSIX,

3. BO3MOXKHOCTE ITUJIOTUPOBAHMS CaMOJIeTa B JIesKa-
4yeM IIOJIOKEHHH, AOIIYyCKAKINEM, IIO CPABHEHHIO C
OOBIYHBIM II0JIO>KeHHEeM, 3HAYHTEIbHO 6onplIMe I1e-
PErpy3KHU HAa OPTaHKM3M JIETUYH KA.

4. BO3MOMKHOCTH IIOCaAKHM CaMoJieTa C JIBDKHBIM



V3-3a npomecma pyKo-
BodcmBsa BBC npomuB
npuCymcmBUs HEMEUKUX
cneyuasucmoB Ha BO-
€HHOM a3poopomMe npu-
W/10Cb CMpPouUMmMp HOBbIL
ucnbimameJsibHbll a3po-
dpoM. B cBsA3u ¢ amum
ucneimaHus 6wlau omnio-
MCEHbI NOYMU Ha 200.

]
B
L

Puc. 10. Makem ucmpebumens-nepexsamuuka «486» s LA
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IIaCCHM Ha MaJIONOJTOTOBIEHHBIN TPYHTOBBIM a3po-
JIPOM Ha CKOPOCTSIX A0 330 KM/4ac.

5. BBICOKYIO CKOPOIIOABEMHOCTD Ha BCeX BBICOTAX I10-
JIeTa ¥ UHTEeHCUBHBIHN Ha6op CKOPOCTH CaMOJIETOB C
JKUAKOCTHO-DAKETHBIMHU OBHUTATEIISIMHA.

6. YIOBIETBOPUTEIBHYIO PaboTy BCEH MaTepHasib-
HOM YacCTH.

HecMmoTps Ha IIONy4YeHHEIe [T0JI0SKUTEIbHEIe Pe3yiIb-
TaThl, JAJIbHEHIIIME UCIIBITAHMSI OCTaBIIErOCs JIETHOI'O
9K3eMIUISIPA CaMoJieTa «346» ITPOBOAUTH HeELleIeco06-
Pa3HO I1I0 CIIeAYIOIUM IIPUYKHAM

1. JajpHeNnure IoaeThl caMojeTa «346» He MOIYT
JaTh CYILLIeCTBEHHBIX Pe3y/IbTaTOB.

2, OCTaBUIMINICS TIePBBIM JIETHBIM 3K3eMIUISP CaMoO-
JIeTa «346» uMeeT 6oJIbliIee OrpaHUYeH1e 10 CKOPOCTU
(mo 0,8 M) 0 CPaBHEHHIO C IIOTEPIIEBIINM aBaPHIO
(0,9 M).

3. YIydllleHHe a3pogUHAMUKU OCTABIIErocs SK3eM-
IUISIPA C LIeJIBIO CHSITHSI OTPAHUYeHUSI 10 CKOPOCTU He-
11e/1eCO06pa3HO H3-3a CTAPOM MaTepHIBHOM YacTH,
JIOJITOe BpeMsl HaXONUBIIENCSI B YCJIOBUSX 6e3aHrap-
HOT'O XpaHEHUs U He rapaHTUPYIOIel 6e30I1acCHOCTH
JATTBHEHIIEro IPOBeIEHMs JIETHBIX HUCIBITAHUM» [3,
c. 35].

B CBSI3U € TeM, UTO IIPU KUCIIOIb30BAHUU [10JIOBUHBL
TSITH ABUTATENISI CAMOJIET Pa3BUII CKOPOCTh H6osiee 900
KM/4, MOKHO IIPe[IIONIOKUTh, YTO IIPU BKIIOYEHUN
06erx KaMep CTOPaHUSI OH MOT 3HAUYUTEeIbHO IIPeBHI-
CHUTB CKOPOCTH 3ByKa. HO HecoBepIIeHCTBO a3pofUHa-
MUYECKOHM CXeMBl He I103BOJISUIO IIPOBECTH TaKOe HC-
IIBITAHUE,

B 1950-e ropl IIOSIBUIHCH OCTATOYHO COBEPIIIeHHEIEe
71a60paTOPHBIE METOMBI U3YUEHHUSI CBEPX3BYKOBOM a3-
POOMHAMUKY. B pe3ybTaTe OTIaa HEO6XOIHUMOCTb B
SKCIIePUMEHTIBHBIX PAaKeTHBIX CAMOJIeTaX, I10JIeTHI
Ha KOTOPBIX, KaK ITOKA3aJI OMBIT, CBSI3aHBI C GOJIBIIITM
PHCKOM.

Ha ocHoBe «346» B OKB-2 IIpU y4acTHH OBIBIIETO
KOHCTPYKTOpa QUPMBI «XelHKenb» 3urdpuaa [oH-
Tepa B 1949 romy 6bUI CO3AH IIPOEKT CBEPX3BYKOBOI'O
UCTpebUTeNsI-TIepexBaTYrKa «486» CXeMbl «6eCXBOCT-
Ka» C TPeyroJIbHBIM KDBIJIOM MAJIOTO YAJIMHEHUS. B
KayecTBe CHJIOBOM YCTAaHOBKM IIPeAIIONarajioch IIPU-
MEHUTb MHOTOKAaMEPHBIN >KUIAKOCTHBIM PaKeTHHIN
IIBUTaTelb. B3jeT OO/KeH OBLI OCYIIEeCTBISTBCS CO
CTapTOBOM TeJIeXKKH, I10CaAKa - Ha JIBDKY. |75 IIpe/iBa-
DPUTENbHBIX UCIIBITAHUM U CHATHS JIETHBIX XapaKTePH-
CTHIK Ha CKOPOCTH [I0 500 KM/ B 1950 Oy IIOCTPOKIH
JlePeBSIHHBIN IIJIAHED «466», TOBTOPSIOIIUH II0 CXeMe
camorieT «486». Hayayinch ero poayBKHU B HATyPHOM
a3poauHaAMHYeCcKoH Tpybe LJATU. Puc. 1o0.

OZHaKO K 3TOMY BpeMEeHHU CTaJI0 OYeBUIHO, YTO IIPU-
MeHeHUe JKP]l Ha caMojieTaX Hellejlecoobpa3Ho, TaK
KaK I[IPOLOJIKUTEIBHOCTS I10JIeTa CJIUIIKOM Masia. [1o-
3TOMY B HIOHe 1951 rofia, M3pacxof0BaB Ha pa3paboTKy

«486» 10,7 MyIH py6reri, MUHUCTEPCTBO aBUAIUOH-
HOM IIPOMBIIIIEHHOCTU IIPeKpaTuIo GUHAHCUPOBa-
HUe TeMbl. Bckope OKB-2 6bI10 3aKPHITO, €ro COTPYA-
HHKOB pacCIIpefeIiiai I10 APYTUM OTAeJIaM 3aBOAa, a
3aTeM OTIIpaBUIHU B I'/IP. HICIIBITaTeIb CAMOIeTa «346»
Bonbdraur Lpi3e He JOXKUII 10 BO3BPALLeHHUS Ha POAH-
HY. 28 aBrycTa 1953 roza 46-1eTHUM JIeTYHNK CKOHYJICS
OT paKa U 6bUI TOXOpoHeH B Ilonbepesbe. T1o3Hee ero
IIpax I1epeBe3/jIiu Ha POAMHY.

HaubonbIINE HUHTEepeC B KOHCTPYKLIUU 3SKCIIEPHU-
MEHTAJIBHOTO CaMoJjieTa «346» IIpeNCTaB/IseT CHCTeMA
CIIaCeHUs C OTAeIsIe MO KabMHOM jJeTurKa . OHa 6bl1a
MCIIBITAHA BIIEPBBIE B MUPE, a ITI030HEee IIPUMEHSIIACh
Ha psifie BHICOKOCKOPOCTHBIX JIETATE/IbHBIX AIlIIAPaTOB.
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domo: TTpecc-cAysk6a MockoBCKo20 My3es
KOCMOHABMURU

2 BSTRACT I From the first days of FIFA
WorldiCup a new point of attractiohj
for the fans from all over the world
~ has flashed on the Moscow map. In
,une -July the Museum of Caosmo-

' most visitable cultural establishs
ents. During the 31 day of Werld
¥ Cup 2018 the Musedm
nautics hosted #7, 175 tourists.

. Keywords: The plusgun al coshonautics,
FIRA Wor/dh Cu‘p, fereign fans, flash mob

| ._-u- 4 «Spaee pass»

' -
' /AFOTALMS | C NEPBbIX AHE yely= "N

_BCero Mmpa: Myseit KOCMOHaBTUKY
lautics headed the list of thé'city’s

of £osmo-"
‘MpuHan 17 175 Typucros.

nuoHaTa Mupa no GyTbony Ha KapTe
MOCKBbI BCMbIXHY/1a HOBas TOY-
Ka NpUTAKeHMA BONENbLUNKOB CO

B WUIOHEe-1I0N1e BO3r1aBuT CAUC
CaMbIX NOCELUAEMBIX KY/IbTYP

yupe mﬂeHmﬁ ropoaa. 3a 31 geHb
yemnuoHaTa My3er KOCMOHaBTUKMK

Knrouesble cnoBa: MockoBcKul My3el
KOCcMoHaBmuKU, YemMnuoHam mMupa no
cbyme6osy, uHocmpaHHble 6os1e/bLUKU,
chrewmob «KecmuyecKuli nac»



CYTHWK KAK CUMBOJT YEMIMAOHATA MUPA

[JIaBHBIM CMBOJI OCBOEHMS KOCMOCA - IIePBBIM HC-
KYCCTBEHHBIN CIIYTHHUK 3eMJIM - OKa3aICs Ha Tene-
3acTaBKe MaTtyer Kybka mupa, a apeHa B Camape
nonyyniaa ums «KocMoc» — B 4eCTb MECTHOTO IIpef-
npuaTus «IIporpecc», Ha KOTOPOM CO3[AIOTCS paKe-
THI. Ellle OWMH CUMBOINYEeCKUH GaKT: 0PUIIMAIBHBIN
MSY TYpHHUDA IIO6GBIBAI Ha 60pTy MesKAyHapOLHOM
KOCMMYECKOH CTAaHLIMM, a Ha 3eMJII0 BepHYICSI 3a
CYMTAHHBIE YaChl 0 Hadala OQHIIMAIbHOM 1lepeMo-
HHU OTKPBITHA.

HakoHell, camble TPOMKME YCIIEXH OTeYeCTBEHHOM
KOCMOHABTHUKU U (yT6OIa IIPAKTUYECKU COBIIANAIOT
I10 BpeMeHH - JeCATUIIeTHEe MesKAY 1956 1 1966 romoM.
O HalIMX JOCTHKEHUSIX TOTO BpeMeHU B KOCMOCe H3-
BECTHO BCEM, HAIIOMHHUM ycrexu cbopHor CCCP mo
byT601y: 30710T0 OTMMITUIICKUX UTP B 1956 roxy, Iiep-
BbIM Ky60K EBpoITb! B 1960 roy u riHan Ky6Ka EBpOITHL
B 1964 rozy, a TakoKe I10o1yQHHAI YeMIIMOHATa MUPA B
1966 rony. I'maBHEBIe HAIITK 3Be3/bl TeX j1eT - FOpui a-
TapHH U JIeB SJILINH - [0 CHUX I10P CAMBIe y3HaBaeMble U
M3BeCTHBIe PyCCKHe KOCMOHABT 1 GyTOOIUCT.

JIt06OITBITHO, YTO U QUHANBHBIN aKKOPJ, COBETCKOM
KOCMUYECKOM IIPOrpaMMBI — 3aIIyCK JIeTeHAApHOTo
«BypaHa» B HOsibpe 1988 roza - Takke COBIAJI C IIO-
CIeIHUMU HAIIUMU QyTOONIBHBIMU JOCTUKEHUSIMU,
HmeHHO B 1988 rony c6opHast CCCP o ¢yTb01y CHOBA
BhIMIpajsia OJMUMIIUICKUE UIPHL, a Ha YeMIIMOHATe
EBPDOIIHI 32HsIa BTOPOe MeCTO, TOJIBKO B UHAJIe YCTy-
IUB C60pPHOI HuiepiaHioB.

FoHcano boHadeo, cnopmuBHbIl paduo- u
meiexcypHasucm, aBmop MHoO2ux KHu2 o gfoyméoe, i
Bedywuii co6cmaeHHOU npo2paMMbl Ha 06uecmBeHHOM

mesieBudeHUU Ap2eHmuHblI

e
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OTKYQA B IANEKNX AMEPUKAX 3HAOT
0 PYCCKOM KOCMOCE?

FoBopuT Bg4eciaB KIMMeEHTOB, 3aMeCTUTEJIb JUPEK-
TOpa My3es II0 Hay4YHOM paboTe: «Halr My3er o4eHb
IocelfaeMBbllt, HO [0 Hadala YeMIIMOHATa MHpa I10
&yT60Iy TaKOro HAIUIBIBA MHOCTPAHHBIX TOCTEN He
65110. K UeMIIMOHATY MBI HAa4aJI TOTOBUTHCS 32 IO,
®OKyC 3TOH IIOATOTOBKYU 6BLI Ha pabore co CMU. Jlio-
6011 SKYPHAJIUCT, KOTOPBIH ITpHe3sKal K HaM, ObLI ske-
JIAaHHBIM rocTeM. M HaM Ka’KeTcsl, YTO MMEeHHO 3Ta
IIO[ITOTOBKA IIOMOTIJIA IIPHBJIEYb TaKOe OIPOMHOE KO-
JIMYEeCTBO 6OJIEeTIBIITNKOB K3 PA3HBIX CTPAH MUDa».

Ha Bormpoc: «OTKyza B JaleKUX AMepUKax 3HAIOT O
DYCCKOM KOCMOCe?» — 60JIeNIbIIMKY OTBeuaIn: «[lepef,
YeMIIMOHATOM MHUPA B JIATUHCKOM AMepUKe BEIXOLU-
J10 6OJIBIIIOe KOJIMUECTBO TeJIelIPOrpaMM, ITOCBSIIEH-
HBIX POCCHHU 1 rOpofiaM TypHHpPa. Bo MHOTHX M3 HUX
HaM OYeHb PeKOMEHI0OBAJIU [TOCETUTD 3TOT MY3elin,

W OelICTBUTENILHO, TejleKaHaIbl APreHTUHBI, Mek-
cuku, Konymbuu, Bpasuiuu U APYTHUX CTPAaH KOH-
TUHEHTA, CJI0OBHO OIIpOBepras ILITAMIIBL O BEYHOM
JIATUHOAMEPUKAHCKOM KapHaBajle U IOSKHON Heobs-
3aTeNIbHOCTHU, [I0JIAPUBIIIEN MUPY KPbLIATOE BhIPasKe-
HHUe «MaHbsIHa» («Ii060e BpeMs MeXKAY 3aBTpa U HU-
KOTZa»), ellle B IIPOIIIOM Oy OTIIPABHUIH B PoCCHIO
CheMOYHble TpYIIIBl. PekjlaMoOll Hallero KocMoca
IIPOHUKINCH AasKe Te, YbM COOpHBbIe Ha YeMIIMOHAT
He OTO6pasuCh - B My3ee BCTPedasIlCh TYPUCTHL U3
CanpBazopa u 'oHAypaca, CTpaH He CAaMBIX 3a5KUTOY-
HBIX JIaKe 110 MepKaM LleHTpasbHOM AMEePUKHU.

Mapceno MeHbs u3 MaHaMbl, ydacmHUK ddaewmoba
My3ses kocMoHaBmuKu «KocmuuecKkuli nac»

®paezmeHm penopmada lepBo2o KaHasna 06
UHocmpaHHbix 6os1esibUUKax B My3ee KOCMOHaBMUKU




3KcKypcoBod My3ess KOCMOHaBMUKU
AHacmacus KynpuHa denumcs
Bne4damneHusMu: «CamMble
nonysnsipHbie 3KcCnoHambl

Y UHOCmpaHHbIX 60s1e/1bWUKOB — BCE
me, 4mo ABJIFOMCA o0puU2UHaJIbHbIMU
UJluU 0YEeHb NOXOXMCU Ha Hacmosiwue.
KocmuyecKull Kopabsib u yyyena
Benku u CmpesiKu, Makem 6a30B020
6710ka cmaHyuu «Mup», Makem
JIyHOx00a, cKadhaHOPbI nepBbIX
KOCMOHaBMoB... MIHOCMpaHubl 04eHb
UyeHsim BO3MOMWCHOCMb y3Hamb Ymo-
mo HoBoe o Poccuu, npuKoCHymbcsi
K ucmopuu. lTosmomMy, HaBepHoe,

"
.

- -}
#
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KocMuyecKasi cobaKa besika — 2epouUHs CIo#emosB
apeeHmuHcKoeo (u He moJibKo) mesieBudeHus

camblli 6obwoli uHmepec

MO3#HO NoMpo2amp pyKamu —

BbI3BaJilu me 3KCNOHambl, KOomopbie

K Memeopumam, Hanpumep, Bceaoa

6bi1s1a 0Hepeob.

(PYCCKAA PUKOTTAN —
CYBEHWP 13 KOCMOCA

JIaTUHCKas1 AMepHKa YOUBUIIA He TOJIbKO KoIHuye-
cTBoM GaHaTOB, ITPUOBIBIINX B POCCHUI0, HO U OT-
BETCTBEHHOCTBIO, C KOTOPOM T'OCTHU M3 3TOM YaCTU
CBeTa [IOLOLUIU K II0e3[Ke B Hallly CTpaHy. ITopa3u-
JIA IIepyaHIbl, KOTOPBEIX B POCCHUIO IIpHeXaJlo I10Y-
TU 50 ThIcAY. CHeLiMajbHO K YeMIIMOHATy MUpa
6OJIeNBITUKY 3TOM CTPAaHBI H3TOTOBUIU yT60I-
KU «MBI - [1epy. MBI BepHYIHCH» (Ha YeMITHOHA-
Tax MUpa cb0pHas 3TOM CTPaHBI He y4acTBOBAJIA
€ 1982 roza) - Ha PyCCKOM SI3BIKe!

BsyecnaB KIMMeHTOB: «My3el OTMedyeH Ha Kap-
TaxXx Google Kak 3HAKOBOe ¥ PeKOMEH0BaHHOe OIS
rocelreHss mMecTo MockBel. Korzma g CrIpalinBall
60JIeNbIIUKOB M3 MCIIaHUM, ApPreHTUHBI, ®paH-
uuu, Ilepy, IlopTtyranuu: «OTKyLa BBl Y3HAIU
0 HalleM My3ee?» — OHU C 60/JIbIIUM YA0BOJIBCTBU-
eM [OCTaBa/JIM U3 CBOUX PIOK3aAKOB IIyTEeBOOUTEIUN
Ha Pa3HBIX SI3BIKaX U [IOKA3bIBAJIYM MHE B HUX HaIll
My3el KOCMOHABTHUKU» .

@aHATCKUM QKHUOTAX B My3ee KOCMOHAaBTHU-
KU He OOBSICHUTH JIHIIb COJIMAHBIMHU CKHAKAMHA
Ha BXOOHBbIE 6I/IJIETBI, Belb I1I0 TOMY >Ke «IlacriopTy
6OJIEJII:H.II/IKa» MOXXHO 6BUIO IIOITACTh 3a IIOJILI€HBI
B 7060 M3 MHOMECTBa MOCKOBCKHX My3eeB. Koc-
MHYeCKas TeMATHKaA — OO0 CHX IIOD OAHA M3 CAMBIX
IIOIIYJISIPHBIX Ha 3alaje U3 TeX, YTO B MaCCOBOM CO-
3HAHMUHU CBSI3aHEI C PoccUern.

IIO06BIBABIIIKX
B MYy3ee, CJIOBHO 3aHOBO OTKPBUIH JIsI Ce6S TOCTU-
SKEHUSI COBETCKOM 3I10XU U Y3HAJIU O TOM, 4YTO Poc-
CUS - IIO-IIPeKHEeMY KOCMHUYeCKasl JepskaBa. XOTs

ITouTu 20 THICAY HHOCTPAHLIEB,

B OCHOBHOM, KOHEYHO, BOIIPOCBHl MHOCTPAHHBIX
IIOKJIOHHHUKOB QyTbOoIa 6BUIH BeChMa HAaUBHBI, Ha-
IIOMMHHAJIHU JeTcKue: «KaK KOCMOHAaBTEI CIIST WIU
enst? [me B kocMoce TyasieT? [ie cefiyac HaXOAUTCS
CIIYyTHUK?» U TaK Jajee.

CaMBIH >Ke TIOMYJISIPHBIN [IOJAPOK, KOTOPBIM 60-
JIeJIBIITUKU YBO3SIT C CO6OM M3 My3es — TIOOHUK KOC-
MHYeCKOM eflbl, KaK ITPaBUIO, TBOpora. Heobbru-
HBIM PYCCKUH «JIeJIUKaTec» ysKe 3apeKOMeH0BaI
cebst Ha MeKayHapooHOM KOCMUYeCKOM CTaHIINU,
rfe JaBHO CTJI JIAKOMCTBOM [JIS aMePUKAHCKUX
U eBPOITEMICKUX ACTPOHABTOB. Temleph sKe Russian
ricotta, Kak Ha3bIBAaIOT TBOPOT JIATUHOAMEPUKaH-
ckue 6oNenbIIUKY, PAacrIpoboBalu U Ha APYroM
KOHIIe 3eMHOTO0 II1apa.
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(MOEXANUM OT 3BE3[1bl DYTBONA

Kocmoc coemuHseT B cebe MCTOPUM IIOABUTA U
HOBeMIIMe TeXHOJIOTUU - U, KOHEeYHO, 06beIUHSI-
eT nwofed. Ilpecc-caykba My3ess KOCMOHaBTHUKU
opraHu3oBasa ¢uemmod «KOCMHYECKHI IIac»:
II0 BCeMY MUDPY pasjieTeJIHCh 122 OTKPBITKHU C I10P-
TPeTaMM HAIllMX CepoeB-IIOKOPHUTEeNer KocMoca.
Toctu My3esi, 6ONeNBIINKK M3 LeCSITKOB CTPaH,
IIPOM3HOCHIN HMeHa COBETCKHMX K POCCHMCKHUX
KOCMOHABTOB - U JelalM «KOCMHYEeCKHH IIac» Ha
CBOIO POAMHY:. ODPY3bid U POACTBEHHUKHU TeX, KTO
IIPDUHSII y4acThe B diemiMobe, IOMKHBEI IIOBTO-
PUTH UMeHa U PaMMHIUH KOCMOHABTOB M OTIIpa-
BHUTh MY3€l0 CBOM «KOCMHYeCKHI I1ac» B OTBeT.
Bcero B ¢uremrmobe IIPUHSIIHN yuyacTue 244 60i1enb-
IIMKa K3 46 CTpaH. FIMeHa COBETCKHUX U POCCHM-
CKHX KOCMOHABTOB IIPHUJIETE/IHU CO BCeX MAaTEPHUKOB
M Jla’ke U3 KOCMOcCa - IPYT Apyra Ha opbuTe mpef-
CTAaBUJIU KOCMOHaBTH Oner ApTeMbeB U Ceprem
ITpoxomnbes!

ITocre ronyduHAIOB B My3el Itprexai CTsH Koii-
JILMOP, 3HAMEHMUTHIN B IIPOIIJIOM HaIlaJaloIIUH
«JIUBepIyisi» U «ACTOH BUIIIBI», celdac - Beny-
mu TeekoMaHu Y Russia Today u co6CTBEHHOTO
IOy Ha YeMITMOHaTe Mupa. C60pHAs ero CTPaHbI
OCTAHOBMJIACH B IlIare OT [JIAaBHOT'O MaT4ya TYpHU-
Pa, OO4HAKO pacCTpoeHHBIM CT3HIIU He BBITIISILEN,
CKOpee HAaIIPOTHUB. DKCKYPCHIO II0 MY3€l0 [JIg LO0-
CTS IIPOBeJI JIETUYUK-KOCMOHABT Osier KOHOHEHKO,
KOTOPBIM ysKe COBCEM CKOPO HAa4yHeT IIOATOTOBKY B
cocTtaBe 58-11 sxkcmeguuu Ha MKC. B KHHTIe IIO-

YeTHBIX rocTerl My3es CT3H KoJJIMMOD OCTaBUII
BMecTe C 06s13aTe/IbHBIM aBTOrpadoM 3HAMEeHUTOoe
«I[Toexanu!», TaTUHCKUMU OyKBaMU.

Bcs 9Ta HMCTOpUS 06 OTPOMHOM IIOIIYISPHOCTH
My3es CTaja IIPUITHBIM CIOPIIPH30M — KakK U, Ha-
IIpUMeEpP, CIIOHTAHHO BO3HUKIIAS GaH-30HA Ha
HUKOIBCKOM YIULIE MIH CEHCAL[IOHHEIE Pe3yIbTa-
THI C60PHOM XOpBaTHUHU. TO eCTh OKUIATH UETr0-TO
I10J06HOTr0 6BLJIO0 MOSKHO M HYKHO, OLHAKO Peasib-
HOCTb 0Ka3aJIach Kpyue JIIO6bIX IIPOTHO30B. O «Ha-
IeCTBUMU» GYTOOMBHBIX 60JEIBITUKOB Ha My3en
KOCMOHABTHKHU PAacCKa3ajIU U IJIaBHBIE TeleKaHa-
JIBI CTPAHBI - GAaHATOB B OKPYSKEHHHU PAKeT U CITYT-
HMKOB CHHUMAaIU IlepBBIM, «3Be3ma», «PoccHs» U
opyrue. U Korpa Kasajaoch, UTO MY3€M BOOOIIe U
My3eil KOCMOHABTHKHU B YaCTHOCTU — UCTOPHUS He
IIPO YeMIIMOHAT MDA 110 GyTEO0IY, B3TJISLA CO CTO-
POHBI IIOKa3al - HaM eCTh YeM BOCXHUIIATHCS Ca-
MMM U YeM YOUBISATh 3aMOPCKUX TOCTEH.

MpecmoH u ek, 6oaenbujuxku u3 CLUA

Osnie2 KoHOHEHKO, iemy4uK-KocMoHaBm, l'epotli Poccuu, u CmaH Koaaumop,

BsiuecnaB KnumeHmoB npodosiia-
em: «Mbi 6b11u padbl Kaxcdomy
6os1e1bWUKy. AOMUHUCMPamopbl
U BOJIOHMeEPbI paccKasbiBajiu, Kyoa
um ewe cxodums, Kakol KyxHu
omsedams, pa3daBasiu Kapmbl
KyJIbmypHbIx Mecm MOCKBbI,
nodzomoBssieHHble Moczopmypom.
He mosibKo 60s1e/1bWUKU 3apsixa-
JIUCb KOCMOCOM U BOOXHOBEHUEM,
HO U Mbl 3apsincasiuCb ONMuMU3MOM
U XopowuM HaCmMpoeHUeM om HuXx.
CneyuasibHo 0151 Hawux 2ocmell
MbI BBeJIU AONOJIHUMEJIbHbIE
c60pHbIe 3KCKypcuu Ha aHeuli-
CKOM si3bIKe — 2pynnbi cobupanuchk
yembipe pa3a B 0eHb. U daxce
npoBodusiu npsiMble mpaHcasyuu
mMamuyell yeMnuoHama. Y Mbl 3Haem,
4mo Hekomopble 60J1e/bWUKU
wiu cneyuasibHO cMompems Mamy
K HaMm B My3eli, a He B ¢baH-30HY,
coBmeuwasi npocmomp gpymeéona

C 3KCKypcueli».

.
S

i
.

._1_;‘1- .
[

i —— W

3Kc-dhymbonucm «Jlusepnynsa», Bedywuli Russia Today — Ha 3KCKypcuu

B My3ee KoCMOHaBMuKu
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