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1.AHHOTaAuuMA

B naHHOM paboTe 6bina pa3paboTaH makeT opbMTaIbHON KOCMMUYECKOM CTaHL MM,
Llenb nccneposatenbckoi pabotbl: PazpaboTtatb NnpoToTMN OpOMUTANBbHOM CTaHUUM
Ha OKON03eMHOM opbuTe 3emnu, NO3BONAIOLLEN PEMOHTUPOBATbL U 06CNYKUBATb
CNYTHUKW. NpeameTom nccnenoBaHUA ABAAKTCA CMYTHUKN U KOCMUYECKUE CTaHLUN.,
B paboTe 6b111 NcNnonb30BaHbI TEOPETUYECKME U IMNUPUYECKME METOADI
nccneposaHuA. CTpykTypa paboTbl 4eNUTCA Ha ABe YacTU: UCCie40BaTeNbCKasA U
npakTuyeckasa. OCHOBHbIE 334a4MN UCCIe0BaTEeNbCKOM YacTh: U3yueHne
KnaccuduKaunm cnyTHMKOB. N3ydeHne KOHCTPYKLUMKN CNYTHUKOB. M3yyeHne meton08
peleHna npobaembl HEOOXOAMMOCTU PEMOHTA CNYTHMKOB. M3yyeHue
NUNOTUPYEMbIX OPOUTANbHBIX CTaHUWIA. OCHOBHbIE 334341 NPAKTUYECKOM YacCTu:
Co3zpaHue yepTtexa ctaHuun. Cosganue 3-mopenv ctaHumu. lNpoaymbiBaHue
KOMMOHOBKM CTaHUMK. [poaymbiBaHWe NPUHLUMNA pemoHTa. Co3gaHmMe MmaKeTa
PEMOHTHOM CTaHUMKU. B pe3ynbtate paboTbl 6bian onpegeneHbl METOAbI PEMOHTA,
co3/4aHa KOMMNOHOBKA CTaHUMK. TakkKe pa3paboTtaHa 3[-moaenib PEMOHTHOM
cTaHumun. MNocpeactsom 3/1-neyatn Hbla N3rOTOBAEH MAKET CTaHUMKU B MacluTabe
1:20, a TaK»Ke ocHaleH obopyaoBaHMem (NaaTbl, 4AaTYMKKU, CBETOAMOAbI,
cepBONpPUBOAbI) AN NONYYEHUA HArNALHOM MHPOPMALMN O GYHKLMOHMPOBAHUK

peanbHOM CTaHUMK
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3.BsepeHue
B HacToAwee Bpems BCE 60/blLe BO3paCTaeT MHTEpPEC K N3y4yeHUIo Kocmoca. Ha
OKONO3eMHYI OpbUTY 3anyCcKatoT OFPOMHOE KOJIMYECTBO CNYTHMUKOB, KOTOpPbIE
BbINONHAIT Pa3/IMyHble 3a4a4M (HaBUraLMOHHbIE, CBA3HbIE, aCTPOHOMMUYECKME,
BOEHHbIE U TaK ganee). Bce 3TV CNYTHUKKU UTPalOT BaXKHYHO POJib B COBPEMEHHOM
MUpPE M CTaIN HEOTbEM/IEMOM YaCTbiO HaLLEN XKU3HWU. YiKe He npeacTaBaseTca
BO3MOXHbIM CyLLEeCTBOBaHMe YenoBeka 6e3 NHTepHeTa, CNyTHUKOBOW CBA3MW,
HaBUrauum, NnpeackasaHua Noroabl U NPUPOAHbIX KaTaknMamoB. Ho, KaK 1 gpyrum
TEXHMYECKUM YCTPOMCTBAM, CYTHMKAM CBOMCTBEHHO JIOMATbCA, BbIXOAUTb U3 CTPOS,
MAM NPOCTO 3aKaHYMBATb 3KCMyaTaLMOHHbIN CPOK. Bbixoa, U3 cTpoA CnyTHUKA —
OrpomHas notepA. Bo-nepsbix, HeMCNpaBHbIA CNYTHUK HapyLlaeT LeAoCTHOCTb
CUCTEMbI BCEX CMYTHMKOB, YTO B Aa/IbHEMNLLIEM MOXKET NPUBECTU K cboAM
annapaTtypbl Ha 3emne. Bo-BTOPbIX, NTOMAACb, annNapaT CTAHOBUTCA KOCMUYECKMUM
MYCOPOM, TO €CTb 3aCOPAET OKONO3EMHYIO OpOUTY, a TaKKe NOTEeHLUNANbHOM
OMaCHOCTbIO AR APYrUX CNYTHUKOB. B-TpeTbux, He CTOUT 3abbiBaTb, YTO Ha
CNOMAHHbIN CNYTHUK BblM NOTPaYeHbl OFPOMHbIE CPEeACTBA Ha pPa3paboTKy,
Npou3BoACTBO, COOPKY, BbiBEAEHME HA OPOUTY, TO €CTb MCNO/Ib30BAHNE PaAKETbI-
HOCMTENA 1 Tak Aanee. A Ha OTNPaBKY HOBOMO CNYTHMKA OyAyT NOTpayYeHbl TaKUe e
6onbwue cpeactsa. O4eBMAHO, YTO TAKOW BAapMaHT ABIAETCA KPalHE HEBbITO4HbIM,
BeAb NOPOI NPUYNHOM BbIXOAA U3 CTPOA MOTYT ObiTb BaHaNbHblE NpobaeMbI,
KOTOpble, Ka3anocb Obl, MOXKHO /IETKO UCNpPaBUTb. [NaBHOM npobaemoit aBnaeTca To,
4TO Ha opbuTe 3eMNM HUKTO HE MMEEeT A0CTyNa K cnyTHMKam. OpbuTanbHaa ctaHUmA
MO PEMOHTY M 0BCNYKMBAHMIO CMYTHUKOB MOKET PEeLLUTb AaHHYI0 Npobaemy.
CnomaHHble UK HyXXAaoWmMeca B TEXHUYECKOM 06CnyKMBaHUM CMYTHUKU MOXKHO
6yaeT YMHUTL NPAMO B KOCMOCE. ITOT CNOCOb NOMOXKET YMEHDBLUUTb KONUYECTBO
CNOMaHHbIX CMYTHUKOB, @ TaKKe YBEMUYUTb UX SIKCNAYaTaLMOHHbIMA CPOK CNYTHMKOB.
MoaBneHne opbMTaNbHbIX CTAHLMI NO PEMOHTY CMYTHUKOB — 3TO BCETO INLLIb BONPOC

BpeMeHHU, TaK KakK cenyac nponcxoantT MHTEHCNBHOE OCBOEHUNE Op6MTbI M KOCMOCa B
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Lesaom, 1 BOSMOXKHOCTb pEMOHTUPOBATb CNYTHUKU B KOCMHUYECKOM MNMPOCTPaAHCTBE

KpaWnHe aKkTyanbHa.

LI,eJ'IbI'O MOen pa6OTb| ABNAETCA Co34aHne NpoTtoTnna CUCTeEMbl PEMOHTA U
O6C}'IY)-KVIBaHMﬂ CNYTHUKOB. l[],aHHaﬂ cncrtema A01KHa ONTUMaJIbHO BbIMOJIHATb
3a4a4n AOCTABKUN C/TOMAHHDbIX anmnapaTtosB, MOYNHKUA HEO6XOAMMbIX I'IpVI60pOB,

AOIKHOTO 06CNYKMBAHUA annapaToB, a TakkKe 0bpaTHOM OTNPaBKM Ha pabouyto

opbuTy.
PaboTa pasaeneHa Ha ABe 4acTu

1. 3agaum TeopeTUYEeCcKOM YacTu:

a. MN3yuntb KnaccudpuKkaumo NCKYCCTBEHHbIX CMYTHUKOB 3eMu;

b. M3y4ynTb NPMHUMUNbI M TUNbl KOHCTPYKLMUN CNYTHUKOB;

c. M3yunTb onbIT peMoHTa Ha opbuTe 3emnu;

d. N3yunTb merowmeca npeanoxKeHns ana pewenms npobaemsl;

e. M3yyeHMe OCHOB KOMMNOHOBKM OPOUTANbHbBIX MUAOTUPYEMbIX CTAaHLUNA.
2. 3apaym NpPaKTUYECKOM YacTu:

a. MpunaymbiBaHMe naeun NpUHLMNA PEMOHTa Ha CTaHLWUU, IOTUCTUKN;

b. MNocTpoeHue 3cKkn3a, yepTerken opbuTanbHOM CTaHLUUK;

c. Pa3paboTKa BHYTpeHHEN KOMMNOHOBKU CTaHUUN;

d. MoagennpoBaHue ctaHummn npu nomowm CAMP;

e. Co3gaHune maKeTa CTaHUMKM nocpeacTtsom 3/[-nevyatu

f. OcHauweHne maKeTa 3NEKTPOHUKOM ANA AEMOHCTPaLUN

bYHKLUMOHUPOBAHUA CTaHLUMN.

B npouecce paboTbl 66111 MCNONB30BaHbI ABa METOAA pPeLleHUs 3a4au.
TeopeTnyeckmin (aHaNU3 HayYHOM UTEPaTYPbl, CUHTE3 CYLLECTBYHOLMX NOAXOA0B B
CO34aHNUU KOCMNYECKMX PEMOHTHbIX CTaHLMN, KNaccupurKaLma COCTaBHbIX
9N1EMEHTOB CNYTHMKA). IMNUPUYECKUA (MOAENNPOBAHME: MOCTPOEHNE CXEMBI U

yepTerka opbUTaNbHOM CTAHLUUM U AONONIHUTENbHbIX cUcTeM ¢ nomoLbio CAMP -
5



«Komnac-3/1», «Autodesk Fusion 360» a TaKXe U3rotoBaeHMe MakeTa CTaHLUUK

nocpeactsom 3D-neyaTn).

CTpyKTypa paboTbl TaKKe AeNnTcA Ha ABa pasaena. B nepsom pasaene
PaCcCMOTpPEHbI pasHble BUAbl CNYTHUKOB, UX YCTPOMCTBO. TaKXKe pacCMOTPEHbI OMNbITbI
npoBeAeHUsa peMoHTa Ha opbuTe. Bo BTOpOM pasaene onucaHbl KOHCTPYKLMA
CTaAHUMM, €€ COCTAaBHblE 3/IEMEHTbI U MEXaHU3M B3aMMOAeNCTBUA. B TpeTbem
pasaene aBTop NOABOAUT UTOMM NPOAENAHHOM paboTbl, NpeanaraeT BO3MOXKHYHO
06nacTb NPUMEHEHMA OpOUTANbHOM CTaHLMK. B MpUNoKeHUM gaHbl AeTa/ibHbIE

OonncaHmAa n cxemol CTaHUUU N AONONHUTENbHbLIX CUCTEM.



4.0cHOBHas 4YacTb

4.1 Teopemu4ecKkasa yacmeo

4.1.1 Knaccugpukayus crnymHuUKos

NcKyccTBEHHbIN cnyTHUK 3eman (MC3) —KocMmuyeckmin netatesibHbli
annapar, BpalatoLWwminca BOKpyr 3eMaun No reoleHTpuyeckomn opbure.
Monétbl UC3 BbINONHAKOTCA HA BbICOTAX 40 HECKO/IbKMUX COTEH TbICAY KNWJIOMETPOB.
PasnunyatoT cheayowme TMnNbl CNYTHUKOB:

ACTpOHOMMYECKUE CMTYTHUKU — 3TO CNYTHUKU, NPpeaHa3HAYEHHbIe

ANA UCccnenoBaHUA NNAHET, raNaKTUK U APYrMX KOCMUYECKMX 06beKTOB. [1]
AucraHumoHHoe 30HaupoBaHue 3emnu (O33) — HaboaeHUne

NOBEPXHOCTM 3eM/IN aBUALMOHHBbIMU U KOCMUYECKUMMU CPeaACcTBaMMU,
OCHALWEHHbIMW PAa3INYHBIMU BUAAMM CbEMOYHOM annapaTypbl.
Kocmuueckune Kopabnm — nnunotmpyemble KOCMUYECKUE annapaTbl,
npeaHa3Ha4YeHHble AN5 BbINONHEHUA NONETOB NOAEN B KOCMUYECKOM
NPOCTPAHCTBE M, B YaCTHOCTU, AOCTAaBKU Nlt0AeN B KOCMOC 6e30nacHoro mx
BO3BpalleHMA Ha 3emto (MK MHYI0 NAaHeTY/NyHY/KOCMUYECKYO CTaHLMIO).
Kocmunueckme cTaHUMM — KOCMUYECKUe Kopabnu,

npeaHa3Ha4YeHHble AnsA A4ONTOBPeMeHHOro npebbiBaHMa ntoaen Ha
OKOJIONNIAaHETHOM UK, PeEXKe, OKON03BE34HOM OpbuTe C Lienblo NpoBeaeHUA
Hay4YHbIX UCCNeL0BaHUM B YCIOBUAX KOCMUYECKOTO NPOCTPAHCTBA, Pa3BeAKH,
HaboAEHMIM 32 NOBEPXHOCTLIO M aTMOCHEPOI NAaHEeTbl, aCTPOHOMUYECKNX
HabaAeHWM 1 T.N.

MeTeoponormyeckue CnyTHUKMU — 3TO CMYTHUKMN,

npeaHa3HayeHHble A5 Nepeaaym AaHHbIX B LLeNsSX NpeacKka3aHma norogbl, a Takxke
ANA HabnaeHNA KnMmaTta 3emnu.

Manbie cNyTHUKU— CNyTHMKM Manoro Beca (meHee 1 naun 0.5 TOHH)



N pasmepa, KoTopble NPUMEHAIOTCA ANA UCCNe0BaHUA CUCTEM CBSI3U, KaIMBPOBKU
P/1C 1 ONTUYECKNX CUCTEM KOHTPOJ1IA KOCMUYECKOro NPOCTPaHCTBA (B TOM Yncne
naccusHble KA), AnctaHumoHHoro 3oHamposanua 3emnu (A33), uccnegosanHusn
TPOCOBbIX CUCTEM U B 0O6pa3oBaTe/IbHbIX LIeNsX.

Pa3BeabiBaTeNibHbie CMYTHUKM - UCKYCCTBEHHbIN CNYTHUK 3eMAu,
npefHa3Ha4YeHHbIM Ana HabaaeHnsa 3emnun (TeneBU3NOHHAA CbEMKaA,
doToCcbEMKA) B LUenax obecnevyeHna passeabiBaTe/IbHON AeATE/IbHOCTU UK
CNYTHUK CBA3U, MPUMEHAIOLWLMNINCA ANA Pa3BEeaKM.

HaBurayMoHHble CNYTHUKU - KOMMJIEKCHAA 3/IEKTPOHHO-

TEXHMYECKan CUCTEMA, COCTOALLLAA U3 COBOKYMNHOCTM Ha3€MHOI0 U KOCMUYECKOro
obopyaoBaHuMA, NpeAHa3HaAYeHHan ANA onpeaeneHMa MecTonoN0KeHUA U TOYHOTo
BPEMEHM, @ TaKXKe

NapameTpPOoB ABUMKEHUA ANA HAa3EMHbIX, BOAHbIX M BO3AYLUHbIX 0OEKTOB.
ERIKcnepMmeHTanbHble CNYTHUKKU — M C3, 3anyLLeHHbIN C Uenbto

NOAroTOBKM NOJIETA YeNI0BEKA B KOCMUYECKOE NPOCTPAHCTBO, UCTIbITAHWUA U

OTpa6OTKM KOHCTPYKUUU N CUCTEM KOCMUYECKOTO I-(Opa6/'lﬂ.

4.1.2 KoHCmpyKyuAa cnymHuUKos
Mo NCNONHEHMIO KOHCTPYKTUBHO-CU/IOBbIE CXEMbI MOTYT ObITb Pa3/IMYHbIMMU:

Ob6onoyeyHble; PepmeHHble; C Hecywmmm 6akamm; CmellaHHble

BHewHni Bua n popma otcekoB KA cyLecTBEHHO 3aBUCAT OT Ha3HaYeHMUA
(opbuTanbHbIN, arperaTHbIN OTCEK U ApYyrue), TMna 6opToBoro obopyaoBaHms
(HeobxogMma repmeTU3aLMA UKW HET), HAIMYUA PACKPbIBAOLLMXCA 31EMEHTOB

(conHeuHbIx 6aTapel, aHTEHH U TOMY NoA06Hoe).

4.1.3 KomnoHoeKka uenesoz2o obopydosaHus
Ha 60pTy KA MoKeT pacnonaraTbCs pasiMyHoe uenesoe (MHGopmMaumoHHoe)
obopyaoBaHue: 1) doToannapatypa ¢ 601bWKNM POKYCHbIM PACCTOSHUEM U

BbICOKMM pa3spelueHnem; 2)PaanoiokaumoHHan annapaTtypa BCenorogHoro



HabntoaeHns BbICOKOro pa3spelueHua; 3)MK-annapaTtypa HabawoaeHus;
4)OnTnyeckan annapaTtypa gnsa ¢oTorpadmMpoBaHns oTAEbHbIX, BbIOPAHHbIX
06BbEKTOB NPU XOPOoLLE OCBELLEHHOCTU U KOHTpPAcTHOCTK; 4)Hay4yHas annapaTypa
ANA NpoBeAeHMA aCTPOHOMUYECKUX UCCNea0BaHUN, UCCNEA0BAHMUIA KOCMUYECKOTO

NPOCTPaHCTBa, ConHua, nnaHeT n CNYyTHUKOB COJIHEYHOM CUCTeEMbI;

4.1.4 KoMNOHOBKa CUCTEM ynpaBaeHua gsmxeHnem KA
Cuctema ynpasneHua asmxeHnem KA npeacrasnaet cobon eanHbin KOMMNAEKC,
COCTOALLNM M3 OTAENbHbBIX BOPTOBbLIX M Ha3EMHbIX CUCTEM, KOTOPble 06beaANHEHDI

eaMHOM UMKNorpaMmon ansa peweHns GyHKLUMOHaNbHbIX 3a4au:

B 3aBMcMMOCTM OT cnocoba co3aaHna ynpasAsoWMX MMIY1bCOB U MOMEHTOB
ctabununsaunm n ynpasneHua opueHtaumen KA cywectsytowme CY noapasaensator

Ha aKTUBHbIE, MAaCCUBHbIE U KOM6MHMpOBaHHbIe.

4.1.5 ObecneumBatowee bopToBoe obopyaoBaHue
B KA obecneunsatoee 6opToBoe 060pya0BaHMeE nogpasaenaerca Ha: Cuctemol
pagMoTeEXHUYECKOM CBA3U; Pagnotenemetpmuyeckme cuctemMol; boptosblie AOY
(AHTEHHbI); dNEKTPOXMMUYECKNE NCTOYHUKN TOKa (AKKYMYNATOPHble BaTapen);
dun3nyeckme UCTOYHMKM 3N1eKTpo3Heprum (FfeHepaTopbl, CONHeYHble baTapen);

Cuctembl TepmoperynmpoBaHua (COTP)

4.1.6 PemoHm Ha opbume
B MMpPOBOI KOCMOHABTUKE YKe eCcTb ONbIT peMOHTa Ha opbute. OpbuTanbHblE
CTaHLMN HOBOTO NMOKOJIEHWSA CTaIM HAMHOTO C/IOXKHEe, BO3POCAM UX TEXHUYECKAA
OCHALLLEHHOCTb 1 pa3Hoobpasune cpeacTs 0bCcnyKuBaHuA. A rae yBenmumnsaeTca
KONMYECTBO B3aMMOCBA3aHHbIX CUCTEM M BO3PACTAET NPOAO/IHKUTENbHOCTb UX
CNy6bl, TaM NOBbILAETCA BEPOATHOCTb BO3HMKHOBEHUA HencnpaBHocTen, bonee
HaCyLHOW CTAaHOBUTCA HEOHXOAMMOCTb KOHTPOA 32 COCTOAHMEM OTAE/bHbIX Y3/10B

M arperatos, B TOM Ynciae N HaxogAawnxca CHapy>Xn — B OTKPbITOM KOCMOCE.



1)PemoHT cTaHumm «CantoT-7»; 2)PemMoHT Ha cTaHuum «Skylab»; 3)PemoHT

cnyTHMKOB; 4)PemoHT Teneckona Hubble.

4.1.7 Cywecmsyrouue npomomunsl peweHus npobsaemeol
AMEpPUKAHCKUI PEMOHTHbIN Kopabab « OSAM-1». OSAM-1 po60TU3NPOBAHHbIN
KOCMUYECKUI KOPabb, OCHALLEHHbIA MHCTPYMEHTAMM, TEXHONIOTUAMU U METOAAMM,
Heobxo4MMbIMM AN NPOANEHUA CPOKA CNYKObI CNYTHMKOB, AaKe eC/IM OHU He

npeAHa3HayYeHbl Ana obcayKnBaHua Ha opbuTe.

AMepUKaHCKNIA peMOHTHbIN Kopabnb «RSGS». B coTpyaHMYecTBE C aMepPMKaHCKUM
BeAOMCTBOM pa3paboTana npoekT "PoboTnsmpoBaHHoe obcnyKmBaHme

F€EOCMHXPOHHbIX CMYTHUKOB"

MarteHT cuctembl pemoHTa Pockocmoca. Pockocmoc paspaboTan n 3anaTeHToBan
Cnocob pemoHTa KOCMUYECKUX annapaToB Ha opbuTte. OH ByaeT UCnosib3oBaH Npwu

cepBUCHOM 06C/'IY)+(MBaHVIM CNyTHUKOB.

Kocmuueckue goku: 1) Kocmmyeckuin ook Ha 6a3se OC Freedom; 2) Kocmunyeckui

AoK Atrium. Unntoctpaunm npototvnos B [puaoxeHun A.

4.1.8 Pe3ynbmamel aHanu3a

Mocne aHaNM3a CYLLECTBYHOLLNX PELLIEHWNI BbIBNEHbI CYLLECTBEHHbIE HEAOCTATKMU.
PeMOHTHble Kopaban cAnwKom MmanospPeKTUBHbIE, TaK KaK OH MOTYT BbINMONHUTb
TO/IbKO MPUMUTUBHbBIN PEMOHT UM 0BCNYKMBaHME, TaKXKE JaHHaA cUcTeEMa eLé He
MCNbITaHa, M HEMOHATHO, Kak NoBeAET cebs Ha NpaKTuKe. B To Bpems KaKk cTaHUUK-
AOKWN CIMLLIKOM FPOMO3AKN 1 TpebytoT 60/1bLunX 3aTpaT Ha NPOU3BOACTBO,
BbiBeAeHME Ha OpbUTYy, MOHTa)K, 06CNYKMBaAHUE U TaK Aanee. B pesynbtate aHanmsa
6bIN10 NPUHATO peLleHne 0 co34aHUN NPOTOTUNA CTaHLUMN PEMOHTA U 06CNYKUBAHUA
KOCMMYECKUX annapaToB TaK, YTobbl cBoeln pa3paboTkoi ybpaTb HeaocTaTKu

CYLLECTBYHOLMX PELUEHWNIM U BbIABUHYTb HOBOE NpeasioKeHue.
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4.2 [lpakmuyecKasa 4yacmeo

4.2.1 PacnonoxeHue cmaHyuu
PemoHTHana cTaHumA bygeT pacnonoxeHa NPMMEPHO Ha TOW e opbuTe, Ha KOTopoW

pacnonoxkeHa MexayHapoaHaa Kocmmyeckan ctaHumA. To ecTb aTo opbuta 300-400
KM. CTaHUMA ByaeT pacnonoXeHa UMeHHO TaM, TaK KaK, BO-NepBbiX, OHa byaeT
obutaema, To ectb HeobxoaAnMo byaeT perynAapHO OTNPABAATb HOBbIE SKUMAXKM U
BCEraa MMeTb BO3MOXHOCTb SKCTPEHHOrO BO3BpaLLeHmnA Ha 3emnto. Bo-BTopblX, anA
PEMOHTA CNYTHUKOB HeEObXxoaMMmo ByaeT perynsapHO OTNPaBATb HA CTAHLMIO
TPAHCMNOPTHbIE KOpabaw.

4.2.2 [Mooxodauue crnymHuKu
Ncxoaa 13 pacnonoXKeHUA CTaHumu, onpeaenmm, Kakme CnyTHUKU UCNOJb3YHOTCA
B62m13n. HU3KaAa okonosemHas opbuta — Hambonee 4acto ncnonblyemas opbuTa ans
3anycka KA. Ha He paboTatoT cnytHMKK [133, CCC, BoeHHble, MKA, TMKA,
opbuTanbHble CTAaHLMKN U T.A4. PAacCCMOTPMM CNYTHUKKU, KOTOpble ByaeT BO3MOXKHO
PEMOHTUPOBATb Ha CTaHUWUW. [1aBHbIM OrpaHUYEHNEM ABNAIOTCA rabapuThbl
CnyTHUKA. CNyTHUK A0MKEH BXOANTb B PEMOHTHbIE OTCEKU CTaHUMKU. B ntore
Nosly4aem, YTO OCHOBHbIE CNYTHUKM ANS PEMOHTA (Npu onpeaeneHHoOM pasmepe) —
ato [133, CCC, MKA 1 BoeHHble. B paboTte ans npumepa HencnpaBHoro KA 6bin

BblopaH MKA «AUCT-«2».

4.2.3 LluKkn pemoHmMa crymHuKa
PaccmoTpum cxemy npouecca peMoHTa cnyTHMKa. Korga npy nomolm 60pToBOro

obopyaoBaHua, AMBO e B LeHTe ynpaBaeHua nonétamm obHapyKMBaeTcs, YTo B
CNYTHUKE HeMcnpaBeH KakoMn-To arperaTt, MHGOPMaLMA O CMYTHUKE U ero opbuTte
NOCbIIAKOTCA HA OPOUTANIbHYIO CTAHUMIO peMOHTA. [laniee co CTaHUMM OTNpaBaAeTcA
crneuunanbHbIi Kopabab, KOTOPbIA A0bUpaeTca A0 CIOMaHHOIO CNYTHUKA, PUKcHMpyeT
ero Ha cBoem 60pPTy M AOCTABASAET €ro Ha CTaHLUMI0. 3aTeM NPOUCXOANT NpoLecc

HenocpeacrBeHHOro pemMoHTa. MNocne Bcex orlepau,m‘/’i OTpeMOHTVIpOBaHHbIVI CNYyTHUK
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CHOBa YyCTaHaBAMBAETCA B OYKCUP, N OH YXKe J0CTaBASAET CNYTHMK Ha ero pabouyto
opbuty.
4.2.4 Cnocobbl pemoHmMa

Mpn NPoOeKTUPOBaHUKU CTaHUMM BblNI0 PAaCCMOTPEHO ABa cnocob pemoHTa
CNYTHMKOB. MepBblA — PEMOHT CMYTHMKA HENOCPEACTBEHHO B OTKPbITOM KOCMOCE.
JaHHbIN cnocob Hanbonee apPpeKkTUBEH TOraa, KOrga Ha PEMOHT HE HYXKHO TPATUTb
60/1blIOe KONMYEeCTBO BpemMeHU. TaKkKe cnocob nogxoauT Toraa, Korga Heobxoammo
06CNYXKUTb CNYTHUK (3aNpaBuTb, NOMEHATb MENIKUE AeTann U npoyee).
CyLLecTBEHHbIM HEAOCTaTKOM MOKHO Ha3BaTb TO, YTO KaKAbli pa3 KOCMOHaBTam
HeobxoAMMO BbIXOAUTb B CKadaHApaXx, YTO OrpaHUYMBAET BO3MOXKHOCTU ABUMKEHUS,
BPEMEHW 06C/YKMBAHMA U TaK Aanee. BTopou — peMoHT CNyTHUKA B repMeTUYHOM
npocTpaHcTBe. [laHHbIM cnocob Hanbonee apdeKTMBeH Toraa, Koraa CnyTHUK UMeeT
3HAYUTENbHbIE NOBPENKAEHMA, TO ECTb HYXKAAETCA B A0/ITOM, C/IOXKHOM U
KPOMOT/IMBOM PEMOHTE. B 3aKpbITOM repMeTUYHOM MPOCTPAHCTBE KOCMOHABTbI
MoryT KompopTHO (6e3 ckadbaHAPOB) PEMOHTUPOBATL CMYTHUK. TaKXKe nNpu
3aKPbITOM PEMOHTE KOCMOHABTbI MOTYT pa3obpaTb CNYTHUK U A06paTbCcs A0
3/IEMEHTOB, KOTOPbIe MOryT 6biTb B r/1lybunHe KA. B To ke Bpemsa Npu OTKPbITOM
PEMOHTE TaKMe onepaumm coBepLlaTb Henb3a. [NaBHbIM He40CTaTKOM ABAAETCA TO,
YTO NPU 3aKPbITOM PEMOHTE HaZ0 BbINONHATL MHOIO onepaumin no
pasrepmeTmsaumnm, nepemeLleHnto, GUKcaumnm CnyTHUKa, repmeTnsaumm, u 1.4,

4.2.5 OnpedeneHue ocHOBHbIX yacmeli
Ha ctaHuMn pemoHT 1 o0bcnyxKumBaHme byayT ocyLecTBAATb NH0AM, 3HAYUT OHa
AONKHa 6bITb 0bUTaema. No03TOMy Ha CTaHLMKU AO0MKHbI ObITb BCE HEOBXOAUMDbIE
AN KOMGOPTHOM KU3HEAEATEIbHOCTU KOCMOHABTOB ycnoBua. COOTBETCTBEHHO

OyaeT *Knunom moaynb C CUCTEMOM XKM3HeobecneyeHus (CHKO).

CTaHUuusa obutaema, 3HaYMT Ha HEE HYXKHO A0CTaBAATb 3KMNaxK. COOTBETCTBEHHO Ha
CTaHLUMKN AOKHO BbITb NPEeAYyCMOTPEHO MECTO A8 CTbIKOBKU MUAOTUPYEMOTO

Kocmuyeckoro annaparta (ans npumepa sbibpaH MKA «Coto3»).
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MpoaHann3unposaB cnocobbl peMoHTa, 6bI/I0 NPUHATO pelleHne 06 MCNob30BaHUMU
B CTaHLMKN 060Mx cnocoboB pemMoHTa. 3HaUUT y CTaHUUKM ByaeT ewé ABa moayns —

MoAayNb repMmeTuyHoro pemoHTa (MIP) n moaynb HerepmeTUYHoro pemonTta (MHP).

[ns pemoHTa CNyTHUKOB HeobXxoAMMa nepmuoamyeckas A0oCTaBKa PacXoaHbIX
MaTepManoB, MHCTPYMEHTOB, 3aNacHbIX YacTen arperaToB u T.4. COOTBETCTBEHHO
HeobxoaAnMMOo NpeayCMOTPETb MECTO 4151 CTbIKOBKM TPAHCMOPTHOrO KOCMUYECKOTO

annaparta (ans npumepa BbibpaH TKA «lporpecc»).

Ona TpaHCNopTMPOBKKU HencnpaBHbIX KA noHaaobaTcs onpeaeneHHble TKA,
KOTopble byayT A40CTaBAATb HeEMCNpaBHbIM KA Ha CTaHLMIO, @ 3aTeM BO3BpaLaTb KA

Ha MCXOAHYI0 0pbuTy. Taknx «ByKCcMpoB» A0NAXKHO bbITb 2: ana MI'P n MHP.

AnAa MOHTaxKa HEUNCNPaBHbIX KA HeO6XO,£I,I/IMbI MAHUNYNATOPLI Y KaxK40ro

peMoHTHoro 610Ka, To ecTb MaHunynatop y MIrP u MHP

Ona nuTaHUA 3Heprmen BCem CTaHLMM NOHaf06ATCA CONHEYHbIe MaHeN, a TaKxKe

TONANBHbIE MOAYNN.

4.2.6 OnpepeneHne obanMKa M KOMNOHOBKW CTaHLU MK
KomnoHoBKy MKA B 3HauMTe/IbHOM CTENEHN ONPeaenaAloT NapameTpbl 0bMTaemoro

NPOCTPAHCTBA, B KOTOPOM 06UTaET 3KMNaK. KaK ye BbIACHM/I0Cb, Ha CTaHLUK
obutaemoe NPoCTPaHCTBO BK/OYAET B cebA eepmemuyHbIli 06bem, a TaKKe

He2epMmemu4yHoe npocmpaHcmeo.
06nuKk NKA dopmupyeTca B yCIOBUAX OFPAHUYEHUI, BaXKHENLLINE N3 KOTOPbIX:

TexHonozuyeckue (HEOHXOANMOCTb U3rOTOBNEHWUA U UCMbITAHMA BCEX S1EMEHTOB
MKA B 3eMHbIX YCN0BUAX), IKOHOMUYecKue (TpeboBaHMA CHUMKEHUA CTOMMOCTH
anemeHTOoB MKA), mpaHcrnopmHsle (3HepreTMyeckme BO3MOMXKHOCTU CPeaCcTB
BblBEAEHUA- MAaKCUMA/IbHO A0NYCTMMAsA BbIBOAUMAA Macca U rabapuTbl 30HbI

NONE3HOro rpy3a), PyHKUUOHAs1bHbIe (MPWY BbINOAHEHUM LENEBbIX 3a4a4).
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3pdeKTMBHBbIM NOAX0A0M K onpeaeneHmto obamka MNKA, nossonsowmm
Yy4,0BNETBOPUTL YKa3aHHble TpeboBaHMsA, ABNAETCA UCMNO/Ib30BaHMe 610YHO-
MOAY/IbHOW KOMMNOHOBKM, B KOTOPOWM BCe 3nemeHTbl [MTKA opraHn3oBaHbl B BUAe
nepapxuyeckom cnctemol 6n1o0koB u moaynen. Co3gaHHaa Ha 6a3e 6104HO-
MOAYNbHOro noaxoaa, nepapxma MKA coctaBasaeT NUAOTUPYEMYIO KOCMUYECKYHO
NHOPACTPYKTYPY U3 OTCEKOB, 0OBbEANHEHHDbIX B CMELNANN3NPOBaAHHbIE MOAY N
TPAHCMOPTHbIX M 0pbuTanbHbix MKA. Takasa MHPPACTPYKTYpa No3BonseT 3PPEKTUBHO
CTpOUTb pAaabl mogenen n moaudurkaumm NMKA ans Kaxkgon Luenesom 3a4aum un,
NCxXoaa U3 KOHKPeTHoro obbema TpeboBaHUM, KomnaekToBaTb NMKA MUHMMANbHO
HeobxogMmbim uncnom 610KoB. BIOYHO-MOAYNbHOE pa3aenieHne No3BoNAET
Y4,0BNETBOPUTL OFPaHMYEHUA CPeacTB BbiBeAeHUA. YHUDMKaumnA 610K0B 1
MOAYNEN, a TaKKe MHTePPEeNCcoB 419 KOHCTPYKTUBHOIO, SHEPTETUYECKOTO U
MHOOPMALMOHHOIO CONPAXKEHUA MOAYNEN NO3BONAET Y4,0BNETBOPUTD

SKOHOMUYECKNM N TEXHOJTOTUHECKUM OTPaHUYEHUNAM.
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PUCYHOK 1 — 9CKKU3 CTaHUUM peMOHTa M 0bcnyxKmBaHms KA

(a): 1a, 16 — rpy3oBble ByKcUpbl; 2 — MaHUNYAATOPbI 41 KPENAEHUA HEUCNPABHOTO
KA; 3 — conHeuHble baTapeun rpy3oBbix 6yKcMpoB; 5 — maplueBble (OCHOBHbIE)
ABuUratenu; 6 — MMKpogBuratenm opueHTauum u Nnpu4annuBaHma; 7 — CONHeYHble
b6aTapen Kocmmnuecknx Kkopabnei; 8a, 86 — nnnotnpyemole KA; 9a, 96 —
CTbIKOBOYHble Moaynu; 10 — moaynb repMeTUUYHOro PEMOHTA; 11 — BHELLHWI NHOK
PEMOHTHOIro MmoaynAa; 12 —maHuUNynATop 4NA MOHTa)Ka HeucnpasHoro KA; 13 —

MOAY/b HErepMeTUYHOro pemMoHTa; 14a, 146 — xnnoi moaynb.

(6): 15 — conHeyHble NnaHenn; 16 -TonamBHble oTcekn; 17 — chepuyeckme bakm

okucautensa; 18 - cpepuyeckme 6akum ropoyero;

Ha pucyHKe 1 npeactaBneH ackus ctaHuuu. Mpu npoekTnposaHmun 6bin0
PacCMOTPEHO MHOXECTBO Pa3/IMYHbIX BAPUAHTOB PACMNONOKEHNA MOaynen Ha
NPUMEpPEe Pas3IMYHbIX KOCMUYECKMX CTAHLMI M annapaToB: BEPTUKa/IbHAA
KOMMNOHOBKA, rOPM30HTaIbHasA KOMMNOHOBKA. bbifia BbIOpaHa ropnsoHTanbHanA
KOMMNOHOBKa, TaK KakK 310 6onee 3pPeKTUBHO ANA KM3HeAeATeNbHOCTU U paboThbl
KOCMOHABTOB, pacnpeaeneHns obopyaoBaHmsa) Takke bblan pacCMOTPEHbI
pPa3IMYHble BAapMaHTbl PacnosioXeHna moaysien mexay cobon. B utore boina

yTBEpPHKAEHA AaHHAA CXeéMa, TaK KaK OHa:
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e [lo3BONAET OCYLLECTBAATL NPaBUAbHOE B3anmogenctane GyHKUnii 61okos (U3
YKMIOrO0 MOAYNA KOCMOHABT NoMNaAaeT B PEMOHTHbIN),

e [lpaBuU/bHO OpPraHM30BaTb BCE NOTOKN MHOOPMALIMKN, SIHEPTUU, MATEPUANbHBIX
cpeacTs (pacnpeaeneHune sHeprum U3 ToNMBHbIX 6akoB U T.4.),

o Co3aatb 30 PEeKTUBHYIO CTPYKTYPY LeNeBbIX U BCMOMOraTe/IbHbIX 06beKTOB Ha
BCEX YPOBHAX cucTeMbl (Llenesble 06beKTbl — PEMOHTHbIE MOAY M,
BCNOmoraTesibHble 06bEeKTbl — TOMNIMBHbIE MOAY/N, BYKCUpPbI U T.4.);

e YNpocTUTb NPOEKTUPOBAHME, MOHTaX M aKcnayaTaumio (ECTb onbIT B
CO34aHMKN OPOUTANbHBIX CTAHLUMM MO TAKOMY NPUHLKUNY);

e [loBbICUTb HaAEeXHOCTb M 6e3sonacHocTb (Bce moaynm npoaybanpoBaHbl, Tem
CamMbIM NoBbiwaeTca 6€30MacHOCTb KOCMOHABTOB, A TaK)Ke COKpaLLaeTcs
BPemMA BOCCTaHOBEeHNA paboTocnocobHoCTH);

e Co3aaTb MHTErPUPOBAHHYIO CUCTEMY BbINOJIHEHUA LeneBbix 3aga4 (PemoHT
pacnpeaenseTca Ha 2 30Hbl, TEM CaMbIM YBENMYMBAA NPOAYKTUBHOCTb,

HaAEeHOCTb U T.4.).

TakKe 6/104HO-MOAYIbHAA KOMMNOHOBKA NO3BOISET MOAEPHU3NPOBATD
opbuTanbHbie KOMMEKCbI MyTEM 3aMeHbl OTAE/bHbIX MoAy/ien bonee
COBEpLUEHHbIMW 6€3 N3MEHEHWA OCTa/IbHbIX U BCEN CTPYKTYPbI B LLE/IOM.

4.2.7 MoOynbHaA KOMIMNOHOBKA CMAHyuu
[Ons onpepeneHnsa o6anKa moaynbHOro KOCMMYECKOro KomMmnsiekca TpebyeTca
YCTAHOBUTb HOMEHKNATYPY MOAY/1IEN U NOCTPOUTb KOMMOHOBOYHYIO CXEMY UX
pa3meLlLeHNs, KOTopasa NO3BONAET Peann3oBaTb OpraHM3aLmio obLLero
repmeTn4yHoro obmutaemoro o6vema, 30Hbl BHEKOPabenbHOM AeATENbHOCTH, A TaKKe
pacnonoxeHua 6optosoro obopyaosaHmsa. KOMNOHOBOYHASA CXeMa A0/KHa
npeaycmaTpuBaTh pa3BUTUE TaKoM «neLepbl» ¢ y4eTom TpeboBaHMM K IOTUCTUKE
(rpy3onoTokam 1 30Ham XpaHeHUs), a TaKXKe NyTen 3BaKyaL M B aBapuinHoOm

CUTyaumm.
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KomnoHoBKa obuiero repmetnyHoro ob6vbema MNMKA BbinonHAETCA nyTem
repMeTUYHOro CoegMHEHUA BHYTPEHHMMM Nepexoaamm 06 beMoB OTAENbHbIX
MOAYNEN, B pe3ynbTaTe Yero popmmpyetca obrutaemoe NPoCTPaHCTBO B BUAE
pa3BeTB/IEHHOIO Kopmaopa. Mpu sTom cxembl COegMHEHUA MOTYT ObITb
pa3nMyHbIMK. OTPaboTaHHbIMM Ha NPAKTUKE CXEMAMM KOMMNOHOBKN FrepMeTUYHbIX
Mmoaynen ABNATCA IMHENHAA U Ny4eBas KOMMOHOBKA. [Npn NnpoeKTUpoBaHMM
CTaHUMM Bblnn paccmoTpeHbl 0ba BapmaHTa. OgHaKo, NPy IMHENHON KOMMNOHOBKE
NPOEKTUPOBAaHUE, MOHTAX, IKCNyaTauMA CyLEeCTBEHHO YCNOXKHAIOTCA, @ TaKXKe npum
60/1bLLON ANIMHE YBENMUYMBAETCA YPOBEHb MUKPOrpaBmTaLmnm Ha Kpasax MKA.
MosTomy MCNONb30BaHNE TMHENHOM KOMMOHOBKK HelenecoobpasHo. Jlyyesas xe
KOMMOHOBKA, OCHOBAHHAaA Ha NOCTPOEHUN CUCTEMbI PAa3BETBJ/IEHHbIX KOPUA0POB
nyTem coegMHEeHUA OTCEKOB B Y310BbIX MOAYNAX, NO3BOAAET CO34aTb KOMMNAKTHYIO
KoHdurypaumio OC c 60nblLIMM repMeTUYHbIM 06 EMOM U BbICOKMM MNOTEHLMANOM

pa3BepTbiBaHMA. Ha pUCyHKax npeacTaB/ieHa KOMMNOHOBKA CTaHUUMU.

\\

PucyHoK 2 — O6wwmnii BUA, CTaHLUK
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PucyHok 3 — O6wmin BuA ctaHUMM

4.2.8 [locmpoeHue KOCMUYeCKo20 KOMAeKca
MeToabl MOHTaXa KOCMUYECKOro KOMM/IEeKCa MOXKHO pa3aenTb Ha

HenocpeACcTBEHHYIO CTbIKOBKY MOAY/1el, CTbIKOBKY MoAy/ieli C NPpUMEHEeHUemM
MPOMENKYTOUHbIX MEXAaHU3MOB U COOPKY KOHCTPYKUmii. Mpu cbOpKe KOMMNOHEHTOB
KOMMJIEKCA UCMOJIb3YIOTCA, KaK NPaBUO, cneumanbHble pa3bemMHble CoOeaUHEHNA —
CTbIKOBOYHbIE Y3/1bl, B KOHCTPYKLMMU KOTOPbIX MMEIOTCA YCTPOMCTBA,
obecneumnBaroLime 3a4aHHYHO TOYHOCTb NO3ULIMOHNPOBAHUSA, }KECTKOCTb, NPOYHOCTb
N rePMETUYHOCTb COEANHEHMA, @ TaKXKe BO3MOXHOCTb pPasbeAnHEeHUs

KOMIMOHEHTOB.

Mpn HenocpeACTBEHHOM CTbIKOBKE KOMMOHEHT KOMMJIEKCA AOCTABAAETCA K MeCTy
YCTQHOBKM M NPMYaAINBAET K 3a4aHHOMY CTbIKOBOYHOMY Y3/1y C MOMOLLLbHO

cobCcTBEHHOM aBTOHOMHOM CUCTEMDbI ynpasaeHnAa gsnxKeHnem.

I'Ile CTbIKOBKE C UCMNOJIb30OBaHNEM MPOMEKYTOYHbIX MEXAHU3MOB KOMMOHEHT
KOoMnaeKCa A0CTaBaAaeTcAa K CTbIKOBOYHOMY Y31y ANCTAHLMUOHHO ynpaBHHEMOVI

POb6OTOTEXHNYECKOM CUCTEMOMN.
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HenocpeactBeHHasA CTbIKOBKA aHANOMMYHa onepaumam no npuemy TPaHCNopPTHbIX
KA — B KauyecTBe KOMMOHEHTOB KOMM/EKCA MPUMEHAITCA
cneuyanmsmMpoBaHHble TPAaHCMOPTHbIE Kopabau-moayau, macca u rabaputhbl

KOTOPbIX onpeaenAarTca BO3MOXKHOCTAMM PH.

B cnyyae pemMOHTHOM CTaHUMM COeANHUTENBHBIM Y310M MOAY/IEN B €ANHbIN
KOMMJieKC byaeT ABNAETCA CTbIKOBOYHbIV MoAyNb «[puyan» B KONMYecTse ABYX
WTYK. M3HavyanbHO NpegnonaraeTca, 4To moaynm byayt HenocpeacTBEHHO
CTbIKOBATbCA K CTbIKOBOYHOMY, HO BapMaHT YCTAaHOBKMU Ha «[1pnyanbi»
MaHUNYNATOPOB A/1A NePeCcTbIKOBKM MOAYNA Ha HYXXHOE MEeCTO ToXe
paccmaTpusaeTca

4.2.9 Xapakmepucmuku 8HympeHHe20 06vema cmaHyuu
Mpu NnpoBeaeHMN KOMNOHOBKMN 0bUTaemMbin obbem pacnpesenaerca mexay
$YHKUMOHANbHBIMWN 30HaMWN AeATENbHOCTU. B KauecTBe OCHOBHbIX 30H HEO6X0ANMO

npeaycMoTpPeTb:

NyTV NepemeLLeHua naen n rpy3os; paboune 30Hbl; CKAaACKUE 30HbI; 30HbI
NpoBeAeHUA TMIMeHNYECcKMX NPoLLeayp; 30Hbl ANA CHA; 30HbI ANA MPUTOTOBAEHUA U
npYema NULK; 30HbI A1 OTAbIXa; 30HbI A8 3aHATMA CNOPTOM M NpPoBeAeHMUA

MeANLIMHCKUX npoueayp.

Ha gaHHOM 3Tane uccienoBaTenbckoi paboTbl paccmaTpmBaeTca TONbKO
KOMMOHOBKa NyTei nepemeLleHns Nogen 1 rpy3os, paboumne 1 cKaaackme 30Hbl.
Bce ocTanbHble 30HbI 6yAyT HAXOAUTCA B }KMIOM MOAY/IE U MOTYT BbITb B3ATbI U3

BApPMAHTOB XW/bIX MOAY/1IEN NpeablayLwmi opbUTaNnbHbIX CTaHUWNA.

TpeboBaHMA K paboymm 30HaM:
® B3aMMOCBA3aHHble onepauum, UCNONb3YoWMe OAHO M TO e 06opya0BaHME,
AOKHbI NPOBOAMUTLCA B CMEMKHbIX 30HAX;

e paboumne mecTta cneayeTt U30AMPOBaTb, ecin Biarogaps aTOMY yay4LLaoTCS
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6e3onacHOCTb M PaboTOCNOCOBHOCTb 3KMNAXKaA, @ TaKKe ecanm NpoBOAMMbIe
Ha
AAHHbIX MecTax onepaLum HECOBMECTMMbI, HANPUMEP CO34at0T PaANONOMEXU;
® Npu pa3meLLeHNM annapaTypbl 30HMPOBAHME A0NXKHO 0becneynBaTtb
MUWHUMaNbHbIE AJIMHY N Maccy KabenbHbIx ceTen;
® 10/1)KHO ObITb NpegycMoTpeHo paboyee MecTo A4 PEMOHTHOIO Yy4acTKa,
N30/IMPOBAHHOE OT OCTa/NbHbIX YacTten MNMKA
TpeboBaHuA K pabouynm 30HaM: B3aMMOCBA3aHHble onepauum, MCNoNb3yoLMe 04HO
N TO ke 0bopyaoBaHWE, A0NKHbI NPOBOANTLCSA B CMEXHbIX 30Hax; paboune mecta
cnepyet U3o0nMpoBaTtb, ecnm brarogapa aTomy yaydwatotca 6e3onacHoOCTb U
paboTocnocobHOCTb 3KMMaXKa, a TaKXKe ecin NpPoBoAMMbIEe Ha AaHHbIX MeCcTax
onepaunm HeCOBMECTUMbI, HANPMMEpP CO34at0T PaAMONOMEXN; NPU PAa3MELLEHUM
annapaTypbl 30HUPOBaHME AOMKHO obecneynBaTb MMHUMA/IbHbIE OJIMHY U Maccy
KabenbHbIx ceTel; A0MKHO bbITb NpeaycMmoTpeHo paboyee mecto ana
PEMOHTHOIO Yy4acTKa, M30/IMPOBaHHOE OT OCTaNbHbIX YacTen MKA.

4.2.10 l'epmemuyHbil MOOYb peMoHma
NTaK, AaHHbIN MoAyAb NpeanonaraeT PeMoHT HencnpasHoro KA B repmeTMYHOM
npocTpaHcTBe. Ans peannsaumm gaHHOro npouecca HeobxoaMmo, 4Tobbl B moayie
Obln WAO30BOM OTCEK, KOTOPbIM ByaeT pa3repmMeTU3MpPoOBaTLCA HA BPEMSA YCTaHOBKM
MaHUNyNaTopom HencnpasHoro KA. Ha aTane NnpoeKkTUpoBaHUA paccmaTpuBanca
BAapWaAHT OTAE/IbHOM LW030BOM KaMepbl, HO AaHHbIA BaPUAHT NOKA3a/1CA CAULLKOM
HeadpPeKTUBHbIM B CBS3U C BoNbIMMK rabaputamm otceka. [oatomy 66110 NPUHATO
pelweHne 06bEANHNTD 30HY PEMOHTA U WAK30BOM O0TceK. COOTBETCTBEHHO
PEMOHTHAsA 30Ha KaXKAbl LMK PEMOHTa byaeT pa3repMeTM3npoBaHa Ha HEKOTopoe
Bpems, a 3aTemM CHOBa repmeTuyHa, ¢ npumeHeHnem CXKO. [1na nosbiweHUA
6e30nacHOCTH, a TaKKe AnA ynpassieHua scemu bbin gobasneH AMarHOCTUYECKUIN
oTceK (nocT ynpasneHus). B AaHHOM OTCEKE NPOUCXOAUT ynpaBaeHue

MaHUMNYAATOPOM NPU MOHTaXe U AeMOHTaxKe HemcnpasHoro KA, a TakKe
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OTC/IeXXMBAHMUA NOKa3aTenen 4aTYNKOB B PEMOHTHOM OTCEKE AN KOPPEKTHOM

paboTbl.

KomMnoHOBOYHbIe 3/1eMeHTbl MHTEpPbepa

Ona obecneyeHns 61aronpuUATHbLIX YCAOBUM }KU3HU U AeATENbHOCTM 3KMNaXKa
BHYTPEHHee NPOCTpaHCTBO obmuTaemoro ob6bema MKA gonKHO 6bITb 0dOpMAEHO

B LLE/IOCTHOW, 3CTEeTUYECKUN coBepLUeHHOM popme, 4TO NoapasymeBaeT co3gaHue
NHTepbepa obnpaemoro ob6bema

Ona obecnedyeHms 61aronpUATHBLIX YCIOBUMN XKU3HU U AEATENbHOCTM 3KMNAXKA
BHYTPEHHEee NPoCcTPaHCTBO obutaemoro obvema MKA aosKHO 6bITb 0hOpPMIEHO B
LLENIOCTHOWN, 3CTETUYECKM COBEPLLUEHHON PpopMe, YTO NoAPa3yMeEBAET CO34aHME
NHTepbepa obutaemoro ob6vema. Kak npaBmao, MHTEpPbepP CKIAAbIBAaeTCA U3
HECKONIbKMX OCHOBHbIX 3/1EMEHTOB: KOHCTPYKTUBHbIX, OFPaHUYMBAIOLLMX 06BEM,

pa3rpaHMYnTENbHbIX, PYHKLMOHAbHDBIX, 4EKOPATUBHDIX.

FepmeTnYHbIN MOAYNb pPa3geneH Ha ABe 30Hbl PUKCUPOBAHHOM KECTKOM
repMeTMYHOM NeperopoaKomn ¢ NtoKoM. [laHHasA neperopoaKa He TONIbKO HeceT
GYHKLMOHANbHbIMA CMbIC/, HO M UCMOJ/Ib30BaHa Kak MeTo/, 30HNMPOBAHMSA

NPOCTPaHCTBa.

CyLL,ecTBeHHYO PO/b B 30HMPOBAaHUN MHTEPbEPA UFPALOT LBET U OCBELLEHME.
OKpackKa MHTepbepa A40/1KHa obecneymBaTb 3CTETUYECKM U NCUXONOMUYECKN
Yy4,0BNETBOPUTENBbHbIE YCNI0BMA ANA SKMNAXKaA. B JaHHOM BapmnaHTe nHTepbep
MOZYNA BbIMNOJIHEH B 6e/bIX TOHAX, TaK KaK OH ABNAETCA HEUTPAIbHbIM, HE NECTPbIM.
Ho npu NnpoAonKUTeNbHbIX NONETaX MOXHO byAeT NOMEHATb OCBeLLEHNE ANs
CMeHbI OTTEHKA, YTOObI N36eXKaTb yToOMAEHUE U pa3apakeHne. TakKe gM3aiiH
MHTEpbepa npeanoaaraeT BO3MOMXKHOCTb MHANBUAYANM3ALUN M adanTalnmn YeHOB

3KMnaxka B npouecce noneta (aon. obopyaoBaHUs, HAKNENKN, CYBEHUPLI U T.A4,.)

KomnoHOBKa KOpuaopoB U Npoxoaos
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MpY NPOEKTUPOBAHUM MOAYNA YYNTbIBANOCh, YTO KOCMOHABTbI NepeMeLLatoTcs no
CTaHLMWN B BEPTMKANIbHOM NOJI0XEHWM FO/I0BOM BNepes, No3TOMy B Mogy/ie

caenaHbl HeO6XO,£I,MMbIe OonTMMaJibHble NpoemMbl ANnAa nepemeLlieHuna.

CKknapackoe obopypoBaHue

B npouecce peMoHTa UCno/ib3yeTcs 60NbLIOE KOIMYECTBO MHCTPYMEHTOB, AeTanemn
M TaK Aanee. B peMOHTHOM OTCEKe NpeacTaBieHa CUCTEMA ALLUKOB U CYMOK C
PEMHAMM, CETKaMM, 3aKOIKaMM M NPOKNAAKaMN U3 NEHUCTOro maTepuana Becé ato
ANA XPaHEHUA UHCTPYMEHTOB A5 BHYTPUKOpPabenbHOM AeATeNbHOCTH, B TaKKe AN
XpaHeHWA 3an.4yacTei, NpnbopPoB, PacXoAHbIX MaTePUaNoB 1 Tak ganee. [laHHble
AWMKN BbINOSHEHbI TAKUM 06pa3om, YTo6bI B HUX BbINO IETKO OPUEHTUPOBATHCS
(MapKMpoBKa, BCE MMeEeT CBOE MECTO), TaK}Ke yA06HO OTKPbIBAaTbCA/3aKpbIBATLCA U

TaK ganee. Mnnoctpaumm npumepoB XpaHEHUN PaCcnoNOXKeHbI B MPUNOKEHUN b

YcTaHOBKa Ana HeucnpasHoro KA

[NaBHbIM arperaTom B peMOHTHOM OTCEKe ABNAETCA YCTaHOBKA A1 HEUCMPABHOro
KA. OHa BbINONHAET HECKO/IbKO QYHKLMIN. BO-NepBbix, yCTAaHOBKA CAYXKUT
dunkcaTopom HemcnpaBHoro KA B peMOHTHOM OTCEKe, TaK Kak C MOMOLLbIO
COBCTBEHHbIX MAaHUNYNATOPOB NOAOMpPaET oNTUMaibHOE NON0XKEHMe ANA 3axBaTa
KA. Bo-BTOpbIX, YCTAaHOBKa CAYXUT obaeryeHnem paboTbl KOCMOHABTOB. [Jeno B TOM,
4TO NPU rNYB6OKOM PEMOHTE KOCMOHABTaM MOIYT NOHAA0OUTLCA pasHble YacTu
HeucnpasHoro KA, a B yc10BMAX OrpaHUYEHHOro NPOCTPAHCTBA OYeHb
npobnemaTMyHO nNepeBopaynBaTbh/noBopaunBaTth KA KaxKabiii pas BPyUHy!o.
Mo3ToMy B YCTAHOBKY BCTPOEH BpaLlaTe/IbHbIA MEXaHU3M, KOTOPbIN byaeT
YNpaBnATbCA CAMUMM YJIEHAMM SKMMNAXKa NpU NOMOLLM NybTa. Takke, BO
n3bexxaHne N3SMeHeHUsA TPAEKTOPUN ABUKEHUA CTAHLMMN, B YCTAHOBKE
npeAycMOTPEH MexaHU3M (CTabnamnsaTop), KOTOpPbI BpaLLaeTcs B
NMPOTMBOMOJIOXKHYIO CTOPOHY C OnpeaesieHHON CKOPOCTbIo, YTOObI CKOMNEHCUPOBaATb

BpaweHne HencnpaBHOro KA n CTa6MJ'IVI3MpOBaTb CTaHUUIO.
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KomnoHoBKa ¢puKcaTopos u onop

Mpwn NPOEKTUPOBAHUN CTaHLMK BbiNa y4TEeHA HEOBXOANMMOCTb HaNnumMA GUKCaTOPOB
M onop ANA nepemeLLeHns KOCMOHaBTOB. OCO6eHHO 3TO HeobxoaMMO NS
PEMOHTHOrO OTCEKa, BeAlb B HEM KOCMOHABTbI UCMbITbIBAOT MaKCUMa/IbHYHO
HeobxoaAMMOCTb B onope u pukcaumm (pabota ¢ MHCTPYMEHTOM, YCTaHOBKA
AeTanen, oocTaBaHWe aeTtanen u Tak ganee). MoaTomy Ha CTeHe ¢ AlWUKamm
caenaHbl NOPYYHU, ANA BbICTPOro NEPEMELLEHMA MeXKAY ALMKAMK, a TaKKe
CO34aHUA ONOPbI NPU UX OTKPLITUM/3aKPbITUN. TaK:Ke Ha NONY YCTAaHOB/EHbI
cneunanbHble PUKCATOPbI HOT KOCMOHaBTa AN ONOPbl NPU PaboTe C UHCTPYMEHTOM,
MOHTa)Ke geTanen n Tak ganee. Ewé paccmatpmsaeTca HaaMume NPUBA30YHbIX
pemHei. Paboyas oferkaa KOCMOHaBTa TOXKe A0/1XKHa bbiTb cooTBeTCTBYOWAA. AnA
3¢ PeKTMBHOMN paboTbl HEOOXOAMMA CYMKA C MHCTPYMEHTAMM U Hanumne
bMKcaTopoB AN MasbIX 3/IeMEHTOB 060pyaoBaHMA. ManocTpauum npumepa

bMKCcaTopOB U1 yNop pacnosioxKeHbl B MpunoxeHnn B

KomnoHoBKa nocra ynpasaeHusA

Ona KoppeKkTHOM paboTbl PEMOHTHOIO OTCEKA HEOBXOAMMO HaIMUKMeE NOCTa
ynpasneHuA. Bo-nepsblx, OH ynNpasaAeT Ba*KHbIMU 3Tanamm peMOHTa HENCNPaBHOro
KA: MOHTaX 1 gemoHTax KA npun nomoLm maHmnynatopa. Bo-BTopbix, OH
HenocpeacTBEHHO HabAO4aeT 32 NPOMCXOAALMM B PEMOHTHOM OTCEKE KaK Npu
nomMmoLy Kamep (MallMHHOEe 3peHne NoOMOraeT pacno3HaTh yrposy), Tak 1 npu
NOMOLM AAaTYMKOB B PEMOHTHOM OTCEKE, KOTOpblE CNeJAT 3a KIMMATOM,

repmeTn4yHoOCTbio, AaBNEHNEM B PEMOHTHOM OTCEKE U TaK AadN1Eee.

Po60TM3MpoBaHHasA CTaHLMA COCTOUT U3 BUAEOMOHUTOPOB, KOTOPbIE CYKaT ANA
KOHTPO/1A yNpaB/ieHna MaHUNynaTopom. Kpome Toro, B cOCTaB BXOAAT 610K
MHAMKALUKN U yNpaB/ieHMA, NOPTaTUBHbIN KOMNbloTep, 610K Kypcopa
MCKYCCTBEHHOTO 3pEeHMA U YCTPOMCTBA ynpaBneHus. MNpu pasmeLl,eHmn CTaHLUm

6bINIM yYTEHBI MPAKTUYECKM BCe TPeboBaHUSA K NOCTY yrnpaBaeHua: ya06cTeo
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noaxoda K paboyemy mecTy, HaZexkHaa paboTta NprubopoB 1 OpraHoOB yrnpaBaeHus,
TEXHONIOTMYHOCTb KOHCTPYKLUMN, MPUMEHEHMNE PaLMOHANbHbIX CPeACTB MHAMKALUN U
obecneyeHne KOMPOPTHbLIX YCAOBUIM PabOTbl KOCMOHABTOB 3a MY/IbTOM,
MaKCMMa/IbHOE NPUMEHEHME CTaHAAPTHbIX Y3108, NPUOOPOB, OPraHOB AbIXaHMA U

NX YHUPUKauma. Nanoctpaumm nocta ynpasieHMaA PacrnoioKeHbl B npuaoxeHunn .

KomnoHoBKa 060pyaoBaHusA cuctembl }KusHeobecneueHmsa

PeMOHTHbI OTCeK NpeagnonaraeT paboTy KOCMOHABTOB B repMeTUHHOM
NPOCTPAHCTBE C UCNO/b30BaHNEM CUCTEMbI XKM3HeobecneyeHua (CHKO) ans
CO34aHMA UCKYCCTBEHHOM aTmocdepbl. JaHHas cuctema byaeT ycTaHaBAIMBATLCS B
arperaTHble OTCEKM moaynAa. B Hee byayT BXOAUTb reHepaTop UCKYCCTBEHHOM
aTmocdepbl, cucTema BEHTUNALMN, BNOK peryinpoBaHms 1 ynpasaeHUs
atmocdepon, TpybonpoBoa 4NA NoAauM BO3gyxa U BEHTUAALMMU, CUCTEMA OYUCTKMU
BO3A4yXa M TaK ganee. TakKe PEMOHTHbIN OTCEK Ha LMK/bl MOHTaXKa U AeMOHTaXa
HencnpasHoro KA byaet pasrepmetnsmpoBaH. CoOoTBETCTBEHHO NpeanoiaraeTcs
BO3MOXHOCTb YCTAHOBKM CNeLyManbHON CUCTEMbI, KOTOPaa OTKAauYMBaeT BO34YX Ha
BPEMSA MOHTa)Ka/AeMoHTaxKa, a 3aTeM BbINyCKaeT ero 06paTHO M NPoAO/IKaeT
LMPKYNMPOBATb.

O6wuit Buag moayna

PUCyHOK 4 — 0bwmnii BUA moayna repMeTMYHOro peMOHTa
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1 — BHeLWHUM NtoK; 2 — puKcaTopbl HOT; 3 — HencnpaBHbIn KA; 4 — ycTaHOBKa ANA
HencnpaBHoro KA; 5 — aaTtunkmn n kamepa; 6 — AWMKN ANA MHCTPYMEHTOB U AETaNen;
7 — BHYTPEHHUM /IIOK; 8 — NOCT ynpaBaeHus.

4.2.11 HezepmemuuHsbili MOOY1b peMoHMa
JaHHbIN MoayNb NpeanosiaraeT PEMOHT U 06CNyKMBaHWE CNYTHUKOB B OTKPbITOM
Kocmoce. [MpegHa3HayeH 418 6bICTPOro PEMOHTa UM 3aMeHbl BHELLHWX arperaTtos
HeucnpaBHoro KA, nnbo ana obcaymnBaHua CnyTHUKA (3anpaBKa, 3aMeHa
PacXoAHbIX MaTePMANOB U TaK Aanee). Peannsauma peMoHTa CNyTHUKOB B
HerepMeTUM4YHOM NPOCTPAHCTBE BO3MOXKHA, €C/IN KOCMOHaBTbl ByAyT BbIXOAUTL B
OTKPbITbIM KOCMOC B cKadpaHgpax. COOTBETCTBEHHO B MOAYN€e PEMOHTA A0XKHaA ObITb
LU/1I030Ban Kamepa, U3 KOTOPON KOCMOHABT byaeT BbIXxoAMTb B pabouyto 30Hy. Mpu
NPOEKTUPOBaHUM camoi paboyeit 30HbI BblIM PACCMOTPEHbI HECKO/IbKO BapUaHTOB.
Bblno NPUHATO pelleHne, YTO B OCHOBE paboyei 30Hbl byayT UCNONb30BaHbI
dbepmMeHHble MeTaNNOKOHCTPYKUMKU. Ha pepmbl ByayT Kpenutbecsa YyCTaHOBKa AN

MaHeBpPUPOBAHNUA KOCMOHABTa, YCTAHOBKaA ANA (I)VIKcaLI,MM CNyTHUKa U apyrue.

KomMnoHOBOYHbIe 31eMeHTbl MHTEpbepa

Mopaynb HerepMeTUYHOIro PEMOHTA pa3Ae/fieH Ha ABa OTCEKa: LW/IH030BOMN OTCEK U
paboumni otcek. LLUno30BOIM OTCEK OTAENEH OT paboyero oTceka repMeTUYHOM
cTeHoW. Pabounii oTceK ABNAETCA HerepMeTUYHbIM, HO UMEET 3aLMUTHY0 060/104KY

OT KOCMUNYECKOTo U3slydeHUA U MUKPOMETEOPUTOB.

LWnio3oBana Kamepa

LLInto3oBan Kamepa NpegHa3Ha4YeHa Ana Toro, YTobbl KOCMOHABT B CKadaHape
BbIXOAMN U3 HEe B OTKPbITbIA KOcMoc (pabouyto 30HY). TaK»Ke OHa NpeaHa3HayYeHa
ANA XpaHeHUA cKadpaHApPOB, MHCTPYMEHTOB A5 PEMOHTA U NPOYEro CKAaACKOro
obopyaoBaHuA. Eweé B WN030BOM Kamepe pacnonoxkeHo bopToBoe obopyaoBaHue
ANA yNpasBieHUA TPAHCNOPTUPOBKU HENCMPABHOIO CNYTHMKA B Pabouyto 30HY

(Noa06HbIM TOMY, UTO PACNONOXKEH B MOAY/1Ee TePMETUYHOIO PEMOHTA).
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Pabouyan 30Ha
Pabounit oTcek MMeeT 3aWMTHY0 060104Ky. OHa NO3BONIAET NPEAOTBPATUTL
nonagaHns MUKPOMETEOPUTOB, a TaKKe 3aLLMLLAET KOCMOHABTOB OT

PaANALMOHHOIO U3Ty4YEHMUS.

Kak yrKe 6b1/10 CKa3aHo, B OCHOBe paboyero oTceka iexkaT pepmeHHble
MeTaNNNYeCcKne KOHCTPYKUMKU. Mcnonb3oBaHMe AaHHOIO MeToAa ABAAETCA OYEeHb
apdpeKTnBHbIM. MeToa 3aKNt04YaeTcs B NO3/IEMEHTHOMN YCTaHOBKE U COeANHEHNU
BCEX AeTanen u y310B HENOCPeACTBEHHO HAa MeCTe B YC/I0BUAX KOCMUYECKOTO
nonéta. Mpu aTOM AE€Tanu 1 y3/bl MOTyT UMETb YNPOLLEHHYI0 KOHCTpYKUMio. Kpome
TOro, NpeaycMoTpeHa BO3MOXKHOCTb MCMO/1Ib30BaTb HEPAa3beMHbIE COeANHEHUA
(Hanpumep, NoayYeHHble CBAPKOW, PACKAENbIBAHMEM), USMEHATH U
MOZAEPHN3NPOBATb KOHCTPYKUMIO. OgHAKO NosanemeHTHan cbopka TpebyeT bonee
ANUTENbHOTO BPpEMEHM MOHTarKa U NpoBeAeHnA UcnblTaHnii cobpaHHOM
KOHCTPYKLWMK, MOATBEPKAAIOLWMX KauecTBO COOpKU. [ToaToMy npeanoytTutenbHee
MCNONb30BaTb IMOPUAHbIE TEXHONIOTMM MOHTAXKa, OCHOBAHHbIE Ha NO3/1EMEHTHOM
cbopKe pa3BepTbIBAEMbIX arperaTos, A0CTaBAAEMbIX Ha OpOUTY B BUAE
TPAHCMOPTHbIX yNakoBOK. COOTBETCTBEHHO, paboyas 30Ha COCTOUT U3 cObMpaeMmMbIx
KOHCTPYKUUI (MeTannmyeckne pepmbl) n cobpaHHbIX KOHCTPYKLWUM, A0CTaBASEMbIX

Ha opbuTy (ycTaHOBKA ANA KpenneHns HemcnpasHoro KA 1 npoyee)

MeTannoKoHCcTpyKLUU
B pabouelt 30He KOCMOHaBTbI 6yAyT MOHTMPOBATb GepMbl, aHaNOrnYHble bepmam

«Codopa». Unntoctpaumm depm pacnonoxkeHbl B MpunoxerHnn [,

YcTtaHOBKa Ana HeucnpasHoro KA

B paboyem oTceke HemcnpaBHbIN CNYTHUK ByAeT KpenuTbCA TaK XKe, Kak U B moay/ie
repMeTMYHOro PEMOHTA, TO €CTb NPM NOMOLLM YCTAHOBKK Ana GUKcaumm
HencnpaBHoro KA. B HEm ToXKe ByayT cuctembl BPaLLEeHUA CNYTHUKA U cMcTeMaA
cTabunumsaunun. FNaBHbIM OTINYMEM ABASAETCA TO, YTO AAHHAA YCTaHOBKa byaeT
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yCTaHOBNEHa Ha MeTannmyeckon depme. NMpu NOMoOLLM CNeunanbHbIX BaMKOB,
yCTaHOBKa byaeT nepeasuratbca BA0Ib GepMbl Kak No penbcam. Takum obpasom

MOXHO byaeT yaobHee MOHTUMPOBATb HEMCMPABHbIN CNYTHUK.

YcTaHOBKa AN1A MaHeBpPUPOBAHMA KOCMOHaBTa

NMomnmo yCcTaHOBKUM ANA HencnpaBHOro KA, B moayne HerepmeTUYHOro peMOHTaA
TaKe oT/n4aeTca cnocob ¢pmMKcaLmMm KOCMOHABTOB. B yC/10BMAX OTKPbITOrO KOCMOCa,
Y KOCMOHABTOB B CKadaHApax ABUKEHUA OYEHb OTPAHUYEHHbI, NO3TOMY PUKCALMA
HoOr, Kak B MIP, y*Ke He nogxoanT. Tak KaK KOCMOHaBTaM NpU peMOHTe B KOCMoce
Heob6Xx04MMO He TO/IbKO NepeMeLLLaTbCA, HO U BpaTb MHCTPYMEHTDI, AeTanu, bbino
NPUHATO pelweHne 06 NCNONb30BaHNKN YCTAHOBKN A5 NepeMeLLeHmA n
MaHeBpUpoBaHMA KocmoHaBToB (YMIK). OHa bygeT TakkKe Kpennutbea Ha
MeTaNINYecKyto pepmy U nepemeltatbca BAoNAb Heé. NMogpobHaa cxema YIMMK

21KC «Mup» HaxoguTtca B NpunoxeHun E.

YCcTaHOBKa A1 UHCTPYMEHTOB

OCHOBHaA COCTaBAAIOLLLAA PEMOHTA — MHCTPYMEHTbI M 3anacHble geTanun. B pabouem
OTCEKE OHM A0/1KHbI FAe-To HaxoauTtca. na aToro 66110 pa3paboTaHo
YHMBepcanbHoe paboyee mecto, aHanornyHo YPM-/, obwmin BuA, KOTOpPOro
Haxoautca B MpunoxxeHun K. aHHoe paboyee mecTo NpeacTaBAAOT U3 cebA
nnatpopmy, TakKe YyCTaHOBAEHHYO HAa meTannndeckyro depmy. Ha nnatpopme
pacnonaratoTca HeobxoANMMble MHCTPYMEHTbI, 3anM. YacTun, TONJIMBO U NpoYMe
HYYHble AN PeMOHTa M 06CNyKMBaHMA Bewm. TaKkKe pabovee MecTo MOXKeT

MEHATb KOHPUTYpaLMIO B MPOoLEcce KOCMMUYECKOro NoETa.

27



Oo6wuit BuA, moayna

(6)
PucyHoK 5 — O6wmnii BMA moayns HErepMeTM4HOro PeMoHTa
a(wnro3oBoi oTceK): 1 — naHenb ynpaBAeHUA; 2 — OTCEKU ANA XPaHEHUA.

6(peMoHTHbIN oTCeK): 1 — ycTaHOBKa AnA puKcaumm HencnpasHoro KA; 2 —
HeuncnpaBHbin KA; 3 — YcTaHOBKa AnA nepemeLleHna U1 MaHeBPUPOBaHUA

KOCMOHaBTa; 4 — paboyee mecTo; 5 — pepmeHHble MeTaNIMYeckne KOHCTPYKLUNN.
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4.2.12 Nabapumesl cmaHyuu
[NaBHbIM OFpPaHUYEHNEM NPU NPOEKTUPOBAHUKN CTaHUUM BblAn rabapuTbl.
Heobxoanmo, 4tobbl BCe YacTM CTAHUMWN BXOAWAM B TONOBHOM 0OTEKaTe b paKeTbl-
HocuTensa AnA BbiBeAeHUsA Ha opbuTty. MNpn NPoOEeKTUPOBaHNM HEKOTOPbLIX YacTewn
CTaHUMM Bblna y4TeHa BO3MOMKHOCTb MCMONb30BaHUA PaKeTbl-HOCUTENA «AHrapa-
A5».

4.2.13 Co30aHuUe makema cmaHyuu
Moaynun makeTa cTaHUMKU cHavana bbiam cmoaenmpoBaHbl B CAMP «Komnac-34», a

3aTem M3roToB/ieHbl nocpeacTsom 3/ neyatun. [lanee moaenun npowwnm ob6paboTky
(wnaknesky, WANdOBKY), ObiM NOKpPaLLEHbI, @ TaKXKe AeTan3MpPoBaHbl. Bece
WANOCTPaLUM Npouecca HaxoaAaTcs B MpunoxeHnu 3.

4.2.14 ObopyoosaHue makema
BblN0 NPUHATO pelleHne OCHACTUTb MaKeT CTaHLUUM INEKTPOHUKOM ANA TOro, YTOObI
HarnNaAHO NPOAEMOHCTPUPOBATL NPUHLMMbI YCTPOMCTBA CTAHLMKN, PEMOHT
KOCMMWYECKUX annapaTtoB U T.4. B #us1om modyse CTaHUMWN YCTAaHOB/EHbI 2
COJIHEYHbIE NaHeN, KOTOPbIE 3aPAXKAT aKKYMYNATOPbI, TEM CaMbIM NUTAA BCE
obopyaoBaHue. B cepmemuyHoOM peMOHMHOM MOoOys1e pacnonoxeHbl: NMnata ESP n
AATYMK TEMNEPATYpPbI, AaBNEHUA, BNAXKHOCTU U npoyee. [laHHaA nnaTa TakKe
CUHXPOHM3UpPYETCA C gucnaeem nextion, KOTOpbI BbIBOAUT AaHHbIE, TEM CAMbIM
coobuan nHpopmaumio Ha NOCT ynpasaeHua. Takke B moay/e yCTaHOB/IEHA NaaTa
ESP8266 1 NnogKNIOUYEHHbIN K HEW cepBONPUBOA A5 BpaleHUA CNyTHUKa. Ewé
ycTaHoBNeHa nnaTta Raspberry Pi c KamepoWn, KoTopaa TpaHCAMPYET BUAEO U3
PEMOHTHOrO OTCEeKa Ha Beb-cTpaHuuy. B Hecepmemu4yHoOM peMOHMHOM MoOyse

pacnonoxeH cepsonpusog ana YOC.

B *Knnom mopayne pacnosioKeHbl BCeE KOMMYHUKaLUNK, T.€. NPOBOAA, aKKYMYNATOPbI,

610K NUTaHUA U T.4. Cxema 3NeKTPOHUKN pacnonoXeHa B lNpunoxkeHunmn n.

5.3akntoueHune
B pe3ynbTaTe Bcen paboTbl 6bina pazpaboTaHa KOMNOHOBKA CTAHLUM PEMOHTA U

O6CﬂY)KMBaHMFI KOCMUNYECKUX alNMnapaTos, a TakKe Co34aH ﬂ,eMOHCTpaLI,VIOHHbIlZ
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MmakeT. Llenb paboTbl 6bina gocturHyTa. B xogae paboTtbl M3y4eHO MHOXKECTBO

MHPOPMALMKN NPO KOMMOHOBKY CNYTHUKOB M OpOUTaNbHbIX CTaHUMI. JanbHelwne

HanpaB/IeHNA nccnenoBaHUsa — n3ydeHme NAaTGopM CNYTHUKOB, AeTaner CnyTHUKOB

N KOHCTPYKTUBHbIE ocobeHHOCTH CNYTHUNKOB, 4yTObbI MOHATbL, KaK YNy4WNUTb MeTObl

pPeMOHTA. CooTBeTCTBEHHO NocC/e yaydyuweHnAa MeTonoB peEMOHTa r|0Tpe6yeTc>=|

06HOBNEHME KOMMOHOBKM PEMOHTHbIX moaynei. OtaenbHasa 6aarogapHocTb

HaCTaBHMKaM, NOACKA3aBLUMM BaXKHble naen — ToBapHbIX rE'HHa,CI,Ml‘/JI HuKkonaeswny,

boAapunHues AnekcaHgp AHatonbesnd, CmmpHoBa NanunHa JleoHnposHa.

1)

2)

3)

4)

5)

6)

7)

8)

9)

6.CNncoK ncnosib30BaHHbIX UCTOYHUKOB
«OcHoBbl KOMNOHOBKM HopTOBOro 060PYA0BAHMA MNNOTUPYEMBIX

KOCMMYecKux annapaTtos» - U3gatenoctso MITY nm. H.2. baymaHa

«OCHOBbl KOMMNOHOBKM HopTOBOro 060pPYA0BAHMA KOCMUYECKMX aNMapaToBy -
U3paTtenbctso MITY nm. H.2. baymaHa

«BBegeHne B KOHCTPyMpOBaHME KOCMUYECKUX annapaTtos» - M34aTenbCcTso
MITY um. H.3. baymaHa

http://www.sat.belastro.net/glava2/glava2.php

http://ru.iszf.irk.ru/images/c/c9/MalkhanovV.pdf

https://astronaut.ru/bookcase/books/vok/text/04.htm

https://aboutspacejornal.net/2022/05/24/Haca-co3naeT-MmuUCcCUO-KOTOpas-

byaet-3an/

https://randomnerdtutorials.com/esp8266-nodemcu-matt-publish-dht11-
dht22-arduino/

https://microcontrollerslab.com/esp32-matt-publish-subscribe-arduino-ide/

10) http://www.esp8266learning.com/pca9685-led-controller-and-

esp8266-example.php

11) https://t3alliance.org/lessons/rpi-node-red-streaming-rpi-camera-to-

dashboard/
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http://www.sat.belastro.net/glava2/glava2.php
http://ru.iszf.irk.ru/images/c/c9/MalkhanovV.pdf
https://astronaut.ru/bookcase/books/vok/text/04.htm
https://aboutspacejornal.net/2022/05/24/наса-создает-миссию-которая-будет-зап/
https://aboutspacejornal.net/2022/05/24/наса-создает-миссию-которая-будет-зап/
https://vk.com/away.php?utf=1&to=https%3A%2F%2Frandomnerdtutorials.com%2Fesp8266-nodemcu-mqtt-publish-dht11-dht22-arduino%2F
https://vk.com/away.php?utf=1&to=https%3A%2F%2Frandomnerdtutorials.com%2Fesp8266-nodemcu-mqtt-publish-dht11-dht22-arduino%2F
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fmicrocontrollerslab.com%2Fesp32-mqtt-publish-subscribe-arduino-ide%2F
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.esp8266learning.com%2Fpca9685-led-controller-and-esp8266-example.php
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.esp8266learning.com%2Fpca9685-led-controller-and-esp8266-example.php
https://t3alliance.org/lessons/rpi-node-red-streaming-rpi-camera-to-dashboard/
https://t3alliance.org/lessons/rpi-node-red-streaming-rpi-camera-to-dashboard/

MpunoxkeHus
MpunoxeHne A — MeTtoapl pelieHns npobaemol

(6)

(a)

(r)

(8)

N PEMOHTHbIN

(v

a — AMepPUKAHCKMMN PEMOHTHbIN Kopabnb « OSAM-1»; 6 - AMepMKAHCKM

6a3e OC «Freedom»; r - Kocmnyeckum

M NOK Ha

; B - Kocmuyeckum

Kopabnb «RSGS»;

AOK «Atrium».
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MpunoxkeHne b — npumepbl XpaHEHUA UHCTPYMEHTOB/aeTanem

4.
--—l‘ = ){4-" P
[ — = P
i ﬁ u o e . Bt
Bﬂ_— g
= ST -
. (B_){ﬂ)

I'cooooanna =

a — KoHTeliHep ans MHCTpymeHToB; 6 — CTOMKa AN rpy3os; B — PasmelleHne
MHCTPYMEHTOB B CYMKe; I — NpUMep XPaHEHUA MHCTPYMEHTOB.
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MpunoxeHne B — Mpumep duKcaTopos 1 onop

445 H

(a) (6)
a — MopyyeHb; 6 — Cxema ycTponcTBa PpUKcauum CTyNHEN.

MpunoxeHune I —[locT ynpasneHua

Puc. 10,12, PodoTHauponaminag me
PERIOCITAg CTAININA:

.f — NAECTHE YHPARIEH A [HOCTYVIETS -
HEIM OBHASHHASM 2— BHACTMOHATOR, .?—
ADHCTHE YUHPABICHHAE BPCLLLEH HEM 4 —
[ TATS EYPOUPel HCRYOUTHEHHOD JPCHHEE W
FEIPOACTEA YHPARISHAA, 5 — nopratnae-
HEH EOMINBRITER, o — {'i.'llil?. HHAWEALHWH
H ¥IPABISHHAH
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Mpunoxkernne [l — Metannnyeckme GepmeHHbIE KOHCTPYKLNK

3

)

3
f’,..

¥-

1 — anadparma; 2 — Y-o6pasHbit an1eMeHT; 3 cTpexeHb; 4 — GUTUHT; 5 —
coeanHUTeIbHaA mydTa; 6 WapHUP.
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MpunoxkeHune E — Cxema YINMK 21KC « Mup»

1 -bnokK gsuratenen; 2 — bannoH co cxatbiMm BO34yXOM; 3 — AKKYMYNATOP
pe3epBHbIN; 4 — BIOK KOMMYHUKaUUK; 5 — HABUTALMOHHbIE OFrHU; 6 — BAoK
ynpasneHua; 7 — OCHOBHOM aKKymynaTop; 8 — MNynbT ynpaB/ieHUA BpaLeHem; 9 —
MynbT ynpasneHmna nepemeweHnem; 10 — LnaHroyt; 11 — bAoK AaTYNKOB Yri0BbIX
cKopocTen; 12 — arperaTbl NOACUCTEM UCMONHUTENbHBIX OPraHOB.
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Mpunoxenne XK -06wmn sng YPM-/1

1 — BAOK aneKTpuyecknx pasbemos; 2 — basoBada naHenb; 3,6,8 — baok nonesHowm
Harpy3Kku; 4 — NaccMBHbIN CTbIKOBOYHbIM aaanTep; 5 — AKTUBHbIN CTbIKOBOYHbIM
aganTtep.
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MpunoxkeHne 3 — ITanbl CO34aHMA MaKeTa

(a) (6)
a — MKA «AUCT-2[0», 6 - PEMOHTHbIN MoAyNb

PucyHok 1 —NeyaTtb getanen maketa

(a) (6)

a — aBa MNKA «Coto3» 1 CTbIKOBOYHbIN y3en «[puyan», 6 — Bropoin «Mpuyan»

PucyHoK 2 -nonyuusLlineca moaenu
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(a) (6)
a — Mpun nomowm wnaknesku, 6 — Mpu nomoLLn WAnd. MaLLNHKN

PucyHok 3 — ObpaboTka moaenem

(a) (6)

a — MNokpbITHe rpyHTOM, 6 — MOKpPbITUE 3MaNbIO

PucyHok 4 — MNokpacka moaenewn
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PucyHoK 5 — OkoHuaTenbHble 4opaboTkm moaenei

PucyHoK 6 — OKoHYaTenbHble 40paboTkM moaenei
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PUCYHOK 8 — FTepMeTHYHbIN PEMOHTHbI MOAY/b C 3/IEKTPOHMKOM
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PUCYHOK 9 - [epMeTUYHbIA PEMOHTHbIN MOAY /b

PucyHok 10 — MakeT cTaHumMmn (6e3 HerepMeTUYHOro PEMOHTHOIO MoAayNA)
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MpunoxeHne U — DNeKTPOHMKaA B MaKeTe

1 — ConHeyHana naHenn, 2 — Aucnnen “Nextion”, 3 — Cepsonpusog “Feetech”, 4 —
CeeToanogHana neHta, 5 — [latumnk TemnepaTypbl, gaBneHUA, BaaxkHoctn BME 680,

6 — MNnaTa ESP 8266, 7 — MNnata Raspberry Pi 3 c Kamepo.

MpunoxeHne K — cxema sNeKTPOHUKN B MaKeTe
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MpunoxeHne J1 — OTPbIBOK CKeTYa 4/19 3/IEKTPOHUKU

@ MQTT_LED_SERVO_RPI | Arduino 1.8.13 o X

®aiin Mpaska Cxery UnctpymenTsr Momows

MQTT_LED_SERVO_RPI

#include <ESP8266WiFi.h> &
#include <Ticker.h>

#include <AsyncMgttClient.h>

#include <Wire.h>

#include <Adafruit_ PWMServoDriver.h>

#define WIFI_SSID ""
#define WIFI_PASSWORD ""

#define MQTT_ HOST IPAddress (192, 168, 211, 174)
#define MQTT_PORT 1883

//MQTT Topics

#define MQTT_SUB_LED "esp/OutputLed"
#define MQTT_ SUB_SERVOL "esp/OutputServoL"
MQTT_SUB_SERVOR '
int LEDPIN = 2;

sp/OutputServoR"

Arduino Uno Ha COM23
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