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B mnacrosiiee BpeMss MHOTHE BeAylIME TEXHUYECKHUE YHHUBEPCUTETHI YYacTBYIOT B
pa3paboTKax KOCMHUYECKUX HMH(POPMAIMOHHBIX CHUCTEM C HCIIOJIb30BAHUEM  MaJbIX
KOCMHUYECKHUX anraparoB. Ha ceronHsmHui 1eHb MOHATHUE «MAJIbId KOCMUYECKUI ammapar»
orpezeNnsieT He TOJIbKO HeOobIue MaccorabapiuTHbIE U CTOMMOCTHBIE XapaKTEPUCTUKH, HO U
NPUHIUIIMATILHO  HOBYIO  apXHUTEKTYpy  TOCTPOCHHS  JJIEMEHTOB  KOCMHYECKUX
MH(OPMALIMOHHBIX CUCTEM:

- Manoro kocmuueckoro ammapara (MKA), Bkitouas ero mnpoeKTHpPOBAaHUE,
WU3rOTOBJIEHHME W MCHOBITAHUS €  HMCHOJIb30BAHUEM  COBPEMEHHBIX  JIOCTHIKEHUI
MHUKPOIJIEKTPOHUKH, MUKPOMEXAHUKU, HH)OPMATHKH;

- CUCTEMBI OIIEPaTUBHOIO YIIPAaBJICHUS B pealbHOM MaciiTabe BpeMEeHH OpOUTAIbHOM
rpynnupoBkoii MKA, kotopass AomkHa MMETh HA3eMHBIH M KOCMHUYECKHI CErMEHTHI M
obecrieunBaTh JOCTYIl K JIOOOMY ammapary CHCTEMBI B JII000€ BpeMs B TJIOOAIBHOM
Maciraoe;

- cucreMa 3amycka MKA u omepaTMBHOTO BOCIIOHECHHSI COCTaBa OPOUTATBLHOM
TPYNIUPOBKH, YTO MpEArojaraeT Co3JaHHE MaloradapuUTHBIX paKeT-HOCUTeNIeH s
CTaIlMOHAPHBIX KOCMO/IPOMOB;

- TIEpCOHANILHOM ammapaTypoil ToNb30BaTessl, KOTOpas HMeeT Majble rabapuThl,
Maccy, 3Heproo0ecneyeHne u crnocoOHa 00ecTeunTh ePCOHANbHBIN TOCTYH MOJIb30BATENS B
10001 MOMEHT BpEMEHH K JIF000MY BUYy KOCMUYECKOU HH(OpMAIIUH.

Manble KOCMUYECKHE anmnapaThl HOBOTO MOKOJIEHUS JOTOJIHUTEIBHO MPEIHA3HAYCHBI
JUIsL peleHus oOpaszoBaTenbHbIX 3amad. CyTh 00pa3oBaTeNbHOM MHUCCHHM 3aKITI0YaeTcs B
MOJIEJIMPOBAaHUHU pabovero mporecca Co3AaHMs CIyTHUKA C CaMOro Haydaja, OT pa3pabdOoTKH
MPOEKTHOM JOKYMEHTAIUU 10 KOHEYHOTO 3Tara — ylnpaBJieHus CIIyTHUKOM Ha opoute. Takoit
MOJXOJl 3HAUUTEJNBHO IMOBBIIACT YPOBEHb MPO(ECCHOHATBHON MOJITOTOBKUM MOJOIBIX
CIIELUATTUCTOB.

st orpomuoi Tepputopun MKA uHTEpecHBI, MPexkae BCEr0, BOZMOXXHOCTBIO TPHU
MUHUMANIBHBIX 3aTpaTaXx d3(QQEeKTUBHO pemaTh 3a7auyd CBS3U, IOJIy4YaTh OIMEPATHBHYIO
MH(OPMALIMIO O JIECHBIX MOXapax, MUTPALMU >KUBOTHBIX, JIEJOXOJI€ HAa peKax, MOJEe3HBIX
HCKOIMAEMbIX, OKOJIOTMM, TPHUPOAHBIX W  TEXHOTEHHBIX aHOMaluAX. A  Takxke
HU3KOOPOUTAIbHBIE KOCMUYECKHE CHUCTEMbl HaXoAsT Bce OoJsiee MIMPOKOE NpPUMEHEHHE
Onarogaps Ux CIEAYIOUIUM JOCTOUHCTBAM:

- MUHUMaJIbHas 3aepkKKa paclpoCTPAHEHUs CUTHATIA;

- HU3Kasi CTOUMOCTbH BBIBOJIA HA OPOUTY;

- HU3KUW YPOBEHb BO3JICUCTBUA PAIUALUY;

- BBICOKAs Ha/IEKHOCTb, U JIp.

MKA B 0CHOBHOM HaxoOAsTCS HA HU3KUX opOuTax. HuskoopOuTadpbHas CIyTHHKOBAS
IPYNIAPOBKA 3aHUMAET OMPE/ICICHHYI0 HHIY B KOCMHYECKOM MPOCTpaHCTBE (pUCYHOK 1) u
ee OaJTMCTHYECKOEe MOCTPOEHUE 00ECTeYyMBaeT OJAHOKPATHOE MOKPBHITHE 00JAcTH JEHCTBUS
cucteMbl. [lpu 3TOM MUHUMANBHBI Yrojll MecCTa MpPU NPOU3BOJIBHOM pa3MEIICHUU
notpeduteneit napopmannu or MKA Ha moBepXHOCTH 3eMiu B 00JIACTH JACHCTBUS CUCTEMBI
cocraBisier He MeHee 25°., BopToBO# paaMOTEeXHUUYECKUI KOMIUIEKC 00ECIieuuBaeT B KaHale
CBA3M C aOOHEHTaMM IUIOTHOCTh IOTOKAa MOIIHOCTH, pa3pelieHHYI0 Jii BBIOPAHHOTO



JMana3oHa 4acToT, C HEpaBHOMEPHOCThbIO He Oosiee 3 ab. Beicora opOUTHI CIyTHUKOBOH
rpynnupoBku cocraBiasier okono 700 kM. Ilo pemaemblM 3amadaM, BUAAM YCIYI U
nepeaaBaeMoi MHPOPMALUK, CIYTHUKOBYIO HU3KOOPOUTAIBHYIO CUCTEMY MOYKHO OTHECTH K
U(PPOBBIM CETSIM.

I'eocraunonapusie 11C3 m %%;
il il

CpenneopOHUTATBHAA /
CIYTHHKOBA TPYyMIIHPOBKa %% / %%}

- / \
Husko OpOHTAIbHAA 39%9
CIIYTHHKOBAA I'PYIIIIHPOBKA \ 65327‘39

CEIMcHT
TTopgcucTema KOHTPOIIA

H YIIPaBJICHHA LleHTp ympapIeHIA
TIoJIeTaMH

Koopaournpyromasn
CTAHLIHA

ABoHEHTCKMIT lj \ @// \ /\\
y CerMEHT b B
HasemHblit

Pucynok 1 - CtpykTypHas cxema pacrpeneiaeHuss KOCMMUECKUX allapaToB 110
BBICOTaM.

VYropasieHue B OOJIBIIMX CHCTEMaX MOXHO ONPENENIUTh KakK YHOPSAOYEHHBIN
KOMILJIEKC MEPONIPUATHHA, 00eCTIeYMBAIOIIUX OPraHU3alKIo U MOoiepKaHue Ha HE0OX0IMMOM
YpOBHE MHTEHCHUBHOCTH MHOKECTBA B3aMMOCBSI3aHHBIX IPOIIECCOB, MPOTEKAIOIMIMX Kak Ha
CTPYKTYPHBIX JJIEMEHTaX CHCTEMBbl, TaK U MEXAY J3THMM DJIEMEHTAMH U OKpYXKaroulleu
Cpeloil, HampaBJICHHbIA HAa JOCTHUKEHHE OCHOBHOW IIE€JIIM CHCTEMBI, - MAaKCHUMaJIbHOMU
3pGEKTUBHOCTH  (YHKUMOHHMpOBaHUSA. TakuM o00pa3oM, OpraHu3alus  yIpaBJIEHUS
HU3KOOPOUTAIBHOMN CITyTHUKOBOW IPYNIHPOBKOM CBsI3aHHA C OCOOEHHOCTSMHU €€ CTPYKTYPHI:

- HEMIPEPBIBHOE NIEPEMELIIEHUE CITYTHUKOB;

- 0OJIBIIIOE KOJIMYECTBO OJAHOBPEMEHHO Pa0OTAIOIINX CITYTHUKOB, U JP.

C yueToM 3THX OCOOEHHOCTEH HEOOXOIMMO, MPEXJE BCEro, 00ECHEUYUTh BBICOKYIO
OTEpaTUBHOCTD YIPABICHHS MaJbIMU KOCMUYECKUMHU ariapaTamH.

B Poccun B CubupckoM rocynapcTBEHHOM a3pOKOCMHUYECKOM YHUBEPCUTETE UMEHU
akagemuka M.®. Pemernesa (r. KpacHosipck) u B pszie Ipyrux poCCUNCKUX YHUBEPCUTETOB
CO3MAaHbl CTYIEHUYECKHE LIEHTPBHl YIPaBICHMs IMOJIETaMU JJIs YIPaBICHHUS MallbIMU
YHUBEPCUTETCKUMU KOCMHUYECKMMH ammapaTamu. Kaxabplii LEHTp HMeeT CBOIO 30HY
BUJMMOCTH PUCYHOK 2. Bce LEeHTpbl reorpauueckd pacroyioKe€Hbl B pa3HbIX PErHOHaX.
Pannorexnuueckas cucrema L[VIloB obecneunBaer mpuemo-nepenady KoMaHzA, 0OpabOTKy
TesieMeTpuueckoil nHpopmanuu ot 6opToBbix cucteM MKA. J[nuTenbHOCTh ceaHca 3aBUCUT
ot mecta pacnonoxerus: L{YIIa u Beicotsl opoutet MKA, B cpeaneM 310 oT 5 10 25 MUH., 3a
3TO BpeMsi 00bEeM MpHUEM-TIEpeIauu MoJIe3HON nHpopManuu ¢ 0opTa CIyTHHKA CYIIECTBEHHO
HEeOO0JIBLION.



B Cubupckom rocyaapcTBEeHHOM a3pOKOCMUYECKOM YHUBEpcUTeTe coBMecTHO ¢ OAO
«MHpOpMAIIOHHBIE CITYTHUKOBBIC CHCTEMbI» U BEepIUHCKUM TEXHHUYECKHM YHUBEPCHTETOM
co3laHa U oTpaboTaHa pacnpezeneHHas cuctema ynpasienus MKA ¢ nomoipo yaaneHHoro
JOCTyma K Ha3eMHOW ammaparype o0paboTtku yepe3 cerb HMuTepHer. JlaHHas cucreMa
otpabateiBaiack Ha MKA «tOOuneinbii-1», «Hubuc-M», «Muxaun PemeTHeB» ¢ myHKTa
ynpasieHus yaajieHHoro Ha paccrosiHue csbinie 4000 xm., Ha MKA «Lapan-TUBsat» ¢
yaanenueMm cBoime 7000 kM. JlanHas pacmnpenesieHHass CHUCTEMa YINPABJICHUS IO3BOJISET
YBEJIMUUTH KOJIMYECTBO CEAHCOB C KOCMHYECKHM ammlapaToM, YTO B IEPCIEKTHBE CO31acT
«becrepeOoiHbII KOHTPOJb HAJl OpOUTAIBHON IrpynnupoBkoi MKA.

JlaHHasi ceTh MOJTHOCTHIO BIUCHIBACTCSA B MEXYHUBEPCUTETCKYIO TPOTrpaMMy pa3BUTHUS
HOBBIX TEXHOJIOTHI Ha OCHOBE MallbiX U cBepxmaiibix KA. U pemrarorcst ocHOBHBIE 3a/1a4yMl B
obnactsx (yHIaMEHTAIbHBIX, TOMCKOBBIX, IPUKJIAIHBIX UCCIICIOBAHHUNA U TICTarOTUKH:

- pa3BUTHE TEOPUU W MPAKTHKU CO3JAHUS MajiblXx U cBepxManbix KA B mHTEpecax
Pa3BUTHS HAYKH O KOCMOCE, a TAK)KE PEIICHUS TPUKIIAIHBIX 33]1a4;

- IOMCK HOBBIX MEPCIEKTUBHBIX TEXHOJIOTHIA B HAYKE U TEXHHKE;

- CTUMYJIHMPOBAaHUE CTYJCHUYECKOM HAy4yHOH MBICIM B OOJIACTH CO3MaHUS W
NpPUMEHEHUS MaiblX U cBepxManbix KA, pa3BuTHE MEKYHUBEPCUTETCKUX CBS3CH,

HHTErpanrda UMCHOINUXCA HAYYHO-TICAArOrn4CCKuX 3aaCJ1I0B.

Pucynok 2 — 3oHa BUguMOCTH cymecTBytomux cryaeHueckux L{YII B equnoii cetu ¢
BbIcOTOM 0pOuTHI MKA 650 kM

VYyactBoBaTh B NpOrpaMme  paCHpEeleIeHHOW CEeTH CTaHIMWN  yIopaBJICHUS
YHUBEPCUTETCKUMH MaJbIMU KOCMHYECKHMHM amMaparaMd MOTYT BCE 3aWHTEPECOBAHHBIE
poccuiickue u 3apyOeKHbIe yueOHBIC 3aBE/ICHUSI, MX UHCTUTYTHI M TPEINPHUITHS, UMEIOIITNE
PKOHOMHUYECKH OOOCHOBAHHBIE MPEIJIOKEHUS MO CO3/aHui0 cBepxManbix KA, a Takxke
o0Jnaiaone COBPEMEHHBIMU TEXHOJOTHSIMU, NPUMEHUMBIMH Ui MX NPOEKTUPOBAHUS,
W3TOTOBJICHHUSI, SKCILTyaTaIllMU U MOATOTOBKH CIIEIUATICTOB COOTBETCTBYIOIIETO MPOQHIIS.

VYnpasnenue kaxasiM u3 cryneHdeckux MKA Benercs u3 cBoero LlenTpa ynpaBieHus
noietoM (MKA «l1» - HOVII «1», MKA «2» - OVII «2», MKA «3» - LVII «3»).
Pamnorexanueckass cucrema [[VIIoB nomkHa OBITH TpHEMO-TIEpenaromeld W 00J1aaaTh



BO3MOJKHOCTSIMHU BBIJIaYW Pa30BBIX KOMaHJ U MporpaMM yrpasiieHus Ha 6opt MKA, a taxxke
nprueMa  TeJeMeTpUYecko wH(OpMamuu OT OOPTOBBIX CHCTEM  JUCTAHIIMOHHOTO
30HMPOBAHUA 3€MJIU U OT JPYTUX JATUYUKOB.

[TnaaupoBanue ceancoB cBs3u ¢ MKA u ceancoB cOpoca KocMUUYECKO MH(OpMALIUU
Benercs nepconanoM LIYII co6ctBernnoro MKA u Beimaercst Bcem LIYII, koTopsle HaxomsTcs
B JIAaHHOW IporpamMme.

YHUBEPCUTETHI-TIOJIB30BATENIM  OOJAAAIOT  TaKUMU K€  PAJAMOTEXHUYCCKUMHU
CTaHIMSAMH, HO HCIIOJIb3YyEeMBbIMH TOJBKO B pexuMme mnpuema. lleneykazanuss mo Bcem
CIIyTHHUKaM BbIJIaeTCs yepe3 ceTb MIHTepHeT.

Peanu3amusi MaHHOW CETH OTKPBIBACT BO3MOXKHOCTH PE3KO TMOBBICUTH 00BEM
nosydaemort nHpopmaruu ¢ MKA, kadecTBa 0Oy4eHHUsI CTYACHTOB Yepe3 BOBJICUCHUE UX B
MpOIECC BHEAPEHUS KOCMHUYECKMX WHHOBAIMA B y4eOHBIH TIpoOIlecC, B HAYYHBIE
MCCJIEI0BAHMS U B TIOBCEAHEBHYIO )KU3Hb.



