IIpenucnosue
Hwuxe npencraBieHsl:

e komusa cratbu «CpelcTBa OTOOpaXkeHUss HH(POPMAlUM W OpraHbl
yIpaBJIEHUS con MAJIOTUPYEMBIX KOCMHUYECKHUX arraparoBy,
omyOnuKoBaHHON B KypHaine «IIpobieMbl TMCUXOIOTUU M IPTOHOMUKH —
KypHAJIe 17151 MPAKTUYECKUX [ICUXOJIOTOB U 3PTOHOMHCTOBY U

e [IpE3eHTalM JI0KJIaJla HA 3Ty TEMY.

Joxmang Obur moaroroBiieH u cuaemad HO.A. Tsamuenko Ha 2-oM
Bceepoccuiickoii  koHpepenunn «Ilcuxonmoruss u sproHoMmuka. EguHCTBO
Teopuu U npaktukmw». 24-25 mas 2001 roga r. Teeps.

B kxoHdepeHIMM TNpUHSIM ydacTHE W3BECTHBIE COBETCKHE YUYCHBIE:
3aCIIy>KEHHBIC JIESITEN HAYKH, MPE3UACHTHI PA3JIMYHBIX HAYYHBIX aKaJAeMUM
U accolMalui, JOKTOpa IMCUXOJOTUYECKUX, (HUIOCO(CKUX, TEXHUUYECKHX,
SKOHOMHMYECKUX HAyK, JiaypeaTbl TOCYJAPCTEHHBIX M MEXIyHApOIHbBIX
MIPEMUU.

HecmoTps Ha CIIOXKHYIO CUTyallMi0, KOTOpas CIOXKWJIACh B CTPAaHE B ATOT
MEepPHOJl, MPUOCTAHOBKY MHOTHUX HAyYHBIX HCCIIENOBAaHUN KOH(PEPESHITUS
MpoIIa Ha BRICOKOM HayYHOM U OPTraHWU3aIMOHHOM ypoBHE. B 3ToM Oblna
OombIas 3aciyra KOJJIEKTHBa MEXOTpPaciaeBOTO IIEHTPA APrOHOMHYECKUX
HccleIOBaHu U pa3paboTok u ero qupekropa B.M. JIbBoBa.

ABTOp BbIpaxkaeT UCKpeHHIot0 OnarogapHocTh [1.M. EnuzapoBy, KOTOpHIit OT
UMEHU TpelcenaTessi OpPrKOMUTeTa KOH(PEpPEeHIMH  MpUIiacuil Hac K
y4acTuio B Hel (KoH(epeHIMn) 1 OKa3all COACICTBUE B MOATOTOBKE JIOKIaa
U Ty OJIMKAIIUH.

FO.A. Tsamuenko



I0.A. Tanuenko, I'.®. Tionenen
CPEJCTBA OTOBPAXKEHUA UH®OPMAILIUU U OPTAHBI VIIPABJIEHUSI COU
NMAWIOTHPYEMBIX KOCMHMYECKHX AIIIIAPATOB

B COH kocMuueckux kopabieil ¥ CTAHLMIA BCEX MOKOJIEHHH MOXHO BBIAEIHTD CIIEAYIONIHE ITOACHCTEMBI:

1. INoackcreMa aBapuiiHO-NpeNynpeAnTeIbHON CBeTOBO#H H 3BYKOBOI cHraamm3aunn - ITATIC.

B cocras 3T0# NOACHCTEMBI BXOIAT CHIHANBHBIE Ta6110, LEHTPAIBHBIA CHTHAIBHELA OrOHb U MPUGOPEI 3BYKOBOI
curHanusaund. B COM «HenTyH-MD3» 3ByKkoBas CHrHanM3aLms o6ecrieyHBaeTCs annapaTHoO U MPOFPAMMHBIM CIOCO-
6om. BHenpeHHe BEIMHCIIHTENBHEIX CPecTB mo3ponser co3nasats [TATIC, kak cucremy nomnepxkH onepatopos (CITO)
¢ peueBsM HHTepdeticoM. OyHkiumoHaneHO B cocTas [TATIC BxoauT 6yaunbsHUK G0PTOBBIX KOMGHHHPOBAHHBIX YaCOB
(BYK). ins COU munorupyemsix KA Gbuni co3naHbl JeCATKH THIIOB CHIHANbHBIX Tabm10. [Tepssie Tabn0 6butH BEIMOJ-
HEHBI HA JIAaMMNax HAKAaIMBAHHA, BCE MMOC/IEAYIOLIHE HA NIEKTPOMIOMHHECUEHTHBIX (3JIH) H monynpoBoAHHKOBLIX HHIH-
katopax. B COH «Bera PM1» u 2 BKC «Bypau» u1s OpOMTANLHOrO yyacTka nojiera npuMensanauck JIU, a ang stana
CIyCKa M NOCANKH TaMIbl HakanuBaHua. B pamkax nporpammel «Heprust — Bypau» 6sinu coznaust npubopsl Ha ocHO-
BE BAKYYMHOH moMHHecueHUHH. [Tpu monepuusauuu COU «Hentyn» Tabno n Moaynu noneit ¢ DJIM 6511H 3aMeHEHBI
Ha CHTHaJIH3aTOPBI CO CBETOAMOAHBIMH MaTPHLIAMH.

B unTerpupopanubix cucremMax ITATIC sBiseTcs OHMM M3 OCHOBHBIX CPEACTB ofecnedeHns Ge30nacHoCTH, H
annapaTHO pa3sBHBAETCA CAMOCTOATENIPHO B HANPAaBJIEHHH LIEHTPAIH3alHH CPEACTE OTOOGpaXKeHHS Ha SKPaHHBIX HHIH-
KaTopax M (PyHKLHOHANBLHO B HATIPABIEHHH CHCTEM IOJIEPKKH ONEPATOPOB.

2. ToacHcTeMa BLIIAYH KOMAH/L B CHCTeMBI 00BEKTa H KOHTPO/IS HX HCHOJIHEHHS — KOMAHAHO-CHIHAIbHBIE NYJIbThi
ynpasnenns — KCITVY.

KCITY - ocsosa _py4HOro KOHTypa GopToBsix KoMrutekcos ynpasienus I[TKA. Tna COHU 6buto co3znaHo Gonee
30 tunos KCITY. OcHosnbiMu THnamu KCITY SBISIOTCS MyNBTH THMA:

- KCITI - xoMaHAHO-CHIrHATBHBIE NONA ¢ HHYOPMALIMOHHBIM MOJIEM B BUAE EAMHOTO MOHOGIIOKA H C moseM, Co-
CTOAILMM U3 YHHHIMPOBAHHBIX CHTHANEHBIX MOAY/eH pasMepoM 2 X 9 u 3 X 9 curnanuzatopos. Knasuatypa pacnioso-
xeHa 1o nepucdepuu noneii. [IpuyeM KHONOYHEIE NEPEKIIOYATENH BEIGOPa CHCTEM MOTYT pa3MellaTECa CpaBsa M clieBa
OT cHrHanbHOro nons. Bonsioe mMuoroo6pasue KCIT 06BACHAETCS OrpaHHYEHHSMH MO Macce, rabapHTaM, SHepro-
notpebnennio. Paznoobpasue tpeGosanuii k mudpopmauronHoi emxocTH KCIT crioco6cTBOBaIO peLIEHHIO 3a1a4U YHH-
¢uxawun KCIT. Ota 3ana4a Gbuia peiena nyTeM CO3AaHHA MOAYeH U3 2 M 3 JIHHEeK M0 9 CHIHAIM3ATOPOB B KaXIO.
OnnospeMeHHO ¢ yHHHKaLHeH CHTHaNbHBIX MoAy/el Gbula npoBeneHa yHuduKauus kiasuatypsl. s Beibopa cuc-
Tem GbU1a CO3aHA MIKANA ONHOPAMHBIX KHOMOYHBIX Nepekmoyateneit ¢ GHKcalmel K O B3aHMHON MeXaHHUeCKO# 610-
KHPOBKOH H nnyxpmﬂm HAXHMHBIX CO B3aUMHOH MexaHH4eckod ONOKHpPOBKOH AJIA MOAayY¥ KOMaH C pasiM4YHEIM
KONTHYECTBOM KHOTIOK B PAY.

- KCY - xomanaHo-cHrHansHele ycrpoiictsa ¢ nemudparopom (KCY) u 6e3 nemudparopa (KCY6a) nanmeHo-
BaHHH. 31ech npakTHYeckH uenons3opancs oauH T KCY, cosnannsii nepsonavansho mis COU Cupuyc s ynpas-
nenus 60pTOBLIMH CHCTEMaMH H BbUIa4H nporpaMMHbIX komaua, 1 KCY6x, cosnannoe B pamkax COU ITKA 3oun, nns
BBLAAYHM NIPOrpaMMHEIX koMaHA. OTcyTereue MHOroo6pasus KCY MOXHO 06BACHHTE BEICOKHMH TEXHHKO-3KOHOMHYEC-
KMMH MOKA3aTeNsIMH 3THX YCTPOHCTB Mo Macce, raGapuTam, 3N1eKTpOonoTpeblIeH IO, BHICOKOH MPHUCIOCOBIAEMOCTHIO K
H3MEHEHHSAM I10 HA3HAYEHHIO H, TAKHM 06pa3oM, BO3ZMOXHOCTBIO HX HCIONIB30BAHUA CO 3HAUHTENBHONH HH(OpPMAIHOH-
HOH M36BITOYHOCTBIO.

- KCITY ¢ uepapxusdeckum cocobom H30HpaHHA O6BEKTOB yNpaB/IeHHUs U Pa3lelbHbLIM KOMaHIHLIM H HH(pOP-
MauHoHHBIM noneM. ITpocTpancTBeHHOE pasfenenue MHHOPMALMOHHOIO W KOMAHAHOTO MOJIeil MO3BOMMIO CAeNnaTh
CYLUECTBEHHBIH 1IAT B HANPAB/ICHUH PEIleHNs 3a1a4 YHHOHKALMM C LIENBIO CHUXKCHHA CTOMMOCTH Pa3paboTOK H NOBEI-
WIEHHS KTHBHOCTH Py4HOro yrpasjienus. Ha 3Tom nyTH 6utH cO30aHBI MyNIbThI ¢ MHEMOCXEMaMH (BIIEPBBIC B MU-
POBO#i MPaKTHKe JIETATENBHEIX aNNapaToB) H MyIBTH ¢ YHHOHLMPOBAHHLIM CHTHANBHBIM Ta6J10 pazMepoM 3 X 3 Aueek.
Koneunsim tunom KCITV, kak Gyzner nmokasaHo Huxe, SBJIAIOTCA HHTETPHPOBAHHBIE MyJIbTHI C H3GHpAHHEM OGBEKTOB
YTpaBIeHHs 3NMeKTPOHHBIM criocoboM. Ha puc. 1 nokasana 3somouus KCITY 0T MHOTOKAHANBHEIX 10 HHTErPHPOBaH-
HbIX. OTHUM U3 BaXHBIX pewenuit, npunaTeix B KCITY u cucreme curnammauun COU KA, sBnsercs BBeaeHue PeXH-
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Puc. 1. IBomouus KOMAHOHO-CHTHANIBHBIX nyneTOB.

MOB KOHTpoOna no u3MeHeHHI0 cocTosHusA (CHC — cHrHanu3aTopsl H3MEHEHHS COCTOSHHA) arperatoB H pexumos PC
(peaneHoe coctosHue) H TT (TeMHoe Tab1o). TH pexHME! BliepBble B MUPOBOH npakTuke 6bu1i npuHaTe B COU KOM-
wrexcoB H3K, H1-JI3, JOC «Mup». Skcrutyatauus COH «IInyToH» ¢ yKa3aHHEIMH PeXXMMaMM Ha CTAHLMH «MHp»
MOATBEPAMIIA HX BBICOKYIO 3()(EKTHBHOCTS.

3. IloacrcTema obecnedeHHA KOCMOHABTOB NHJI0TAXKHO-HABHraunonHoil uudopmauueii (ITHU) - ITITHA.

H3sectHo, uto B aBHauuu IITTHU aBnsercs oCHOBHBIM CPENCTBOM oOecneyeHHa NeATeNbHOCTH IETYHKOB MPH
nonere. KocMOHAaBTHKA pa3BUBaJlach HECKONIBKO HHEIM 06pa3oM. C nepsoro xopabns pelenue 3aaady ciycka H nocag-
KH pelIaNnCh CPEACTBAMH aBTOMATHUKH 110 KOMaHzaM ¢ 3eMiu. Benencreue storo Ha poccuiickux [TKA sTtomy Hanpas-
nennio COU ynensanocek He cTonb 60NblIOe BHHMAaHHE, KAK B aBHALHH M B KocMoHaBTHKe CIIIA.

OCHOBHBIM HaBHTaLIHOHHBIM MHAHKATOPOM Ha BCEX OTEYECTBEHHBIX OKOJIO3EMHBIX TPAHCIIOPTHBIX MHIOTHpYe-
MEIX Kopabsax 65U1 3neKTpOMeXaHHYECKHH HHIHKATOP MECTOMOJOXKEHHA U HAaBUrALMOHHbIE TUIaHIeThl. OCHOBHBIM HX
HEIOCTATKOM ABIACTCA Y3KHIH NHana3oH PerylIHpoBKH napaMeTpoB opbuTsl (epHoa oOpalieHus, yron HakJIioHa U 311-
JUNTHYHOCTB Op6uThI). IToaTomy, Haunnas c BKC «Bypan», oTobpaxeHne HABUraLlHOHHEIX MapaMETPOB NEPEHOCHTCA
Ha MHOrO()YHKIMOHAILHBIE MEKTPOHHbIE HHAMKATOPbI. MeIeHHOe X BHEJDEHHE B OTEYECTBEHHOH KOCMOHABTHKE
O6BACHANOCH OTCYTCTBHEM LM(POBBIX KOCMOHABHIALIMOHHBIX KapT H3-32 OONbLIOH TPYAOEMKOCTBIO HX CO3MAHHA.

Ha IIKA cepuu «Boctok» B 3anaun COH He Bxonuno uHpopmaumonHoe nunotaxHoe (ITH) u nunoraxxHo-HABH-
raunoHHoe o6ecnieuenne (ITHH). Brnepseie uHaAnKaTOp 0TOGpaXKeHHA MUIOTaXHOH HHOopMaLun 611 npumened 8 COU
[TKA 3KB Ne6, satem B COU ITKA «Co103-A8» s peleHus 3a1ay cTeIKOBKH. Ha npHHUMNMAnEHO HOBOM ypOBHE
3a71a4u obecrieyeHHs KOCMOHABTOB MWIOTAXHOH HHGOpMauKeH pemensl 6bUTH Ha nynbTe conmxenus B COU «Opuon
[TKA» no nporpamme H1-JI3. B pamkax 3Toit nmporpaMMel BriepBble GUT OCYILECTBIIEH MEPeXol K OTOGPAXKEHHIO ITHIIO-
TaxHOH HHGOPMALIMK Ha MHOrOQyHKLIHOHAILHOM HHAHKaTOpe B LiHdpoBoit popme. OnHaxo, [UIs TPAHCIIOPTHBIX OTIe-
pauu# B HaubGonee nonHoMm o6beme 3agaya HHPOPMALHOHHOTO obecneyeH s NUIOTaXHOH HHGopmauueii Gbina pere-
Ha B paMKax nporpamm «Camor» H «Mup» ¢ noMolLIbIo JHCIUIeiHO# cncteMbl «Ciamaony» (HITO «®a3sorpon») u 6opro-
BOro BelyHCIUTENBHOro koMrutekca H B COHM «Bera» BKC «Bypan» ¢ moMoIbIO AHCINEHHEIX cHeTeM «Anoxuc» (JIHITO
«Onextpoasromatukay) YC3-JUCK (COKB JIMH). Hauunas ¢ COU ITKA «Coro3-TMA», Bce 3a71a4i [THI0TaXHO-
HaBHTaLIMOHHOTO ofecreyeHHss KOCMOHABTOB B MOJHOM 06beMe PElIaloTCs CpPeACTBAMM BEIYHCIHTENBHON TEXHHKH H
3KpaHHBIMH HHIHKaTopaMu. OCHOBHOE BHHMaHHe yaensercs 060cHOoBaHHIO BUIOB (GopmaTos) oTobpaxenns [THHU.

4. IToacucrema o6mena nHdopManued ¢ BLIMHCIHTEILHBLIME YCTPOHCTBAMH H/IH GOPTOBBLIM BHIYHCJIHTEIbHBLIM KOM-
naexcoM (BBK) — nyabTel BBoia — BeiBoAa HHGopmauun B BBK uau nyasTe ynpasnenns BBK — ITYEBK.

OnmnuM M3 NepBBIX YCTPOHCTB BBOIA HH(OpMaLuH sBasiercs Koaosslit 3amok COU ITKA «Bocrox». s nepexo-
lia Ha PY4YHOE yNpaBjieHHe OpHeHTalMelH Heo6X0anMOo HabpaTe NECATHYHBIH KOX W BBECTH €ro B CHCTEMY YIPABJIEHHS.
Hannete ans cnycka kopabneit sBoaunucs ¢ 3emnu no KPJI. Beibop nporpamm cniycka mpou3BOAHIICA Kak ¢ 3emiu, Tak
H C NyJbTa KOCMOHABTOB.

B COHU «Cupuyc» ITKA «Cor03-7K» BBOI JaHHBIX 00€CIIeYHBAIICA C IOMOILLIO CIIELHATBHEIX PYYeK H 3IEKTPO-
MeXaHHYeCKHX UH(pOBBIX cueTyHKoB Gnoka undposoit nudopmauun (BLIU). Hauunas ¢ COU TTKA «3oua», BBon
NaHHBIX 06ecneunBaICs C MOMOMIBIO KHOMOYHBIX YCTPOHCTE BBOAA H IEKTPOHHBIX cpelcTs KouTpons. Hauunas ¢ OTIC
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«Anma3», 3atem [TKA «Cmoa T», nanee Ha cranuun «Mup» u BKC «Bypan» OCHOBHBIMH CPENCTBAMH CTAHOBATCA
JHCIUTEHEIE cnmm obmena undopmauneir. Haubonee pa3ssuThHIMH Cpen 3TOro Kiacca cuérem senstotes 11V BBK
(COKB J'IHPI) OTIC «Anma3s», «Cumsom (HITO «Pasorpon»), CTIK u «Crpena» (HITO «Inacy), AOC «Mup», «Ano-
uuc» (HIO «Onexroasromarhkar) 1 YC-3 IMCK (COKB JIMM) COM «Bera» BKC «Bypan». Ha MKC 1 ITKA «Coio3-
TMA» (yHKuMH BBO/Ia-BBIBOJA HHTETPHPYIOTCS C APYTHMH QYHKLUHMAMH M PEATM3YIOTCA C TOMOLIBIO CHCTEM H CPE/ICTB,
noao6HbIx Ha3eMHBIM NEPCOHANBHBIM KomMnbioTepaM (MHITY u COH «HenTyn-M3», pazpabotku COKB KT HUHMAO),
NEPCOHANBHBIX KOMINBIOTEPOB, NOAKIIOYEHHBIX K cHcTeMe ynpabienus (PKK «Sueprus»).

5. INoacucrema oGecneveHHs KOCMOHABTOB NPOrpaMmMHo-BpemMennoil nudopmauneit — ITTBH.,

B 3To#t momcHcTeMe BRINENAIOTCA ABa kiacca npubopos: 6oprossie yacsl (BUK) u MHAKKATOPE! KOHTPOJA MpO-
rpamm (UKTI).

Ins TTKA «Boctok» GBUIH CO3MaH HHAMKATOP BPEMEHHOMN kombunuposannsiit (MBK). Ha atom nHankatope
oTobpaxanuck BpeMEHHbIE MapaMeTphl W MporpamMmsl crycka. Bee yacoesie npuGOpEI, Kak MpaBuio, 06ecneuynBaoT
cHeT JHei nonera, oTo6paxeHHe CyTOYHOr0 BpeMEHH, HMEIOT CEKYHIOMED, KOTOPBIH MOJXKET 3aMycKaThCs MO KOMaHAaM
KPJI, B3auMHOTr0 ynpapieHus WiH BpyuHywo. HekoTopbie yachl HMEIOT HHAMKALMIO AHA H HOYH. OIHHM MX OCHOBHBIX
HEIOCTATKOB BCEX BPEMEHHBIX YCTPOHCTB ABJIAETCA pPyuHas KOPPEKTHPOBKa BpeMeHH. [{na yMeHbIueHHs pasHoobpasus
4acoB 1 obecneyeHHs AUCTAHLMOHHON KOPPEKTHPOBKH BPEMEHH B PaMKaxX NMporpaMMel « JHeprus- Bypan» 6bu1n Hava-
THI paGoTHI N0 CO3aHHIO EAUHOMN CHCTEMBI BpEMEHH C arperaTHpOBaHHOH CHCTEMOH BTOPHYHBIX BPEMEHHBIX YCTPOHCTB.
B cucremMax HOBOro MOKOJIEHHA BpeMeHHas MHGOPMALMA OCTOSHHO OTOGPaXaeTcs Ha IKPaHaX AUCILIEHHBIX CHCTEM.
HUKII snepenie 65u1H co3gansl B pamkax COU «Cupuyc» ITKA «Coio3-TK». B nansHeitmeM 31oT cnocob He mony4un
ceoero pa3puTHs. OnHako npH nepexone Ha uHTerpuposaHHsie COU nporpaMMHO-BpeMeHHOH crnocob KOHTponsa H
YNPABJIEHUA CTAHOBUTCH OCHOBHBIM.

6. IMoacHeTeMa KOHTPOJIS NAPAMETPOB CHCTEM H OKpYyxaroweii cpens — ITKII.

OcHosHasg 3ana4a ITKII - uamepenue 4 orobpaxeHHe 3anaca pabouux Tesa ABHIraTeNbHBIX YCTAHOBOK, CHCTEM
TEPMOPEryNHPOBAHHA H XH3HEOOECTIeHEHHA, NaBIEHHS, TEMIIEPATYPhI, BIaXHOCTH B CIYCKAEMOM anmnapare u Jpyrux
OTCeKax, AaB/IcHHA B OaIOHAaX TOIUIHBA, MATHCTPAJIAX H Ip.

Jins pemenus 3ana4 [TKIT Ha nepBoM 3Tane UCTIONB30BANHCH METOIbI NAPAILIENEHOrO OTOBPAKEHHS H3MEPHTEIb-
Ho# HHpopMauuH, a HaunHas ¢ [TKA «Coro3-TK» — METOAEI IpyNoBoro KOHTPOs ¢ NPUMEHEHHEM ClElHaTH3HPOBaH-
HBIX H MHOrOYHKIIHOHaNBHEIX HHAKMKaTOpoB (MM®). CpenH crielHanu3upoBaHHEIX 0c060e MECTO 3aHMMAIOT NPUGOPEI
rpynroBOro KOHTPO/IA Ha OCHOBE ra30pa3psAAHBIX HHIHKATOPOB, IKCIIEPHMEHTANIbHBIE 00pa3iibl KOTOPBIX BriepBbie ObUTH
CO3NaHBI U1 3KCIEPHMEHTAIBHOTO MapCcHaHCKoro Kkopabins, a wrathsle - mis COH «Ypan» ITKA H1-JI3 u COU «Mape»
n «Mxap» OIIC «Anmasn. B kauecrse UM Q@ Bnepssie B MHPOBO# npakTHke JIA HCIONBE30BAINCE BHACOKOHTPOLHEIE
YCTPOIACTBA TENIEBU3HOHHOrO THNA Ha ocHose JJIT, sxcnepHMeHTaIbHBle 06pasibl KOTOPBIX ObUIH co3aaHel B Munnane
JIMH B 1993 r., a B wTaTHBIX cHcTeMax, HauuHas ¢ ITKA «Coio3-7TK» 1 Ha Bcex mocieaylomux Kopabisx W cTaHuuax
npuMensimuck BKY tenesusnonHoro tuna, cosnanusie BHUH renesupenus r. Cauxr-IlerepGypra.

Hns oTobpaxeHus UHGPOBOA H3MEPHTENBHOM HHbOPMaLMK 6EUTH CO3AaHBI M LLHPOKO HCMONB30BAIHCH NPUGO-
pel Ha ocHose JJIH.

C ypennuennem o6seMa oTobpaxaemoit HHOOpMauuu 3bHEKTHBHOCTE CHCTEM FPYNIOBOrO KOHTPOJIA OKa3kIBa-
nack HeNOCTATOYHOH, MO3TOMY B paMKkax mporpammsl «Anma3» B COKB JIMH 6bu1 npoBeneH KoMIuleke pabot mo
Hay4YHOMY OGOCHOBAHMIO MPHHLIMIIOB MOCTPOEHHS CHCTEM LEHTPATH30BAHHOrO KOHTpONsA. C BHENPEHHEM HHTEIPHPO-
BaHHBIX COH BO3MOXHA peanH3auds pa3lHYHbIX MOAXOJOB K OTOOpaxXeHuIo 6ONBIIMX MACCHBOB WHGMOpPMAaLMH, Ha-
NPHMeEP NMPHHLKIIOB KOHTPOIA MO OTKJIOHEHHAM MapaMeTPOB OT 3aJJaHHbIX, KOHTPOJIA MO NPOH3BOAHOM U JIp.

7. HugopmaumnonHo-nonckosas cucrema — UIIC.

Mpo6riema cosmanus UIIC Bo3HMKana B paMKax BCEX npoektoB ITKA. OcnoBHoe Hasnayenune MIIC: xpanenue
HHCTPYKTHBHO-CIIPaBOYHOH HH()OPMALHH ¥ OpraHu3anus ee GLICTPOro NMOMCKA U NpeCTaBleHHs B YAOOHOH Aj1s KOCMO-
HasToB (opme. Briepsrie HIIC 6suta cosnana 8 COKB JIMM ¢ yyactuem LIKB «eodusnka» u ucnonssosanacs 8 COU
«Mapc» wa OTIC «Anmas». Mauusiit Tun UIIC He nomyuun ceoero pa3ssuTus. OQHAKO COBPEMEHHBIE BEIYHCIIUTENbHEIE
CpencTsa H MHPOPMALMOHHBIE TEXHONOIHH NO3BONAIOT co3nasath UIIC Ha NpHHUMNHAILHO HOBOM yposHe. Ilpu sTom
HIIC unTerpupylorcs B CHCTEMBI NOEPXKKH ONEPATOPOB HA BCEX 3TANAX XKH3HEHHOTO LMKIA CIOKHOTO H3JE NS,

8. INoacucrema onepaTBHOrO ynpasJekns kocMonastos — [IOVK.

B cocras [IOVK BxonsT opraHel onepatusHoro ynpasnesus (OY) cpencrsamu COU H oTAENBHBIMH CHCTEMaMHU
HIH peXHMaMH M 6€30MacHOCTEIO TIoNeTa. ITO PYYKH ynpasneHus qswxkeHueM [TKA, perynaropbl r(pOMKOCTH, OCBEILE-
HHs B KaOMHE H APKOCTH CPEACTB OTOGPaXKeHHS, MEPEKIIIOYATENH UTAHKA M OPraHbl KOHTpons (koHTpons namm). K
JOCTHXEHHSAM OTEYECTBEHHOH MHNOTHpyeMo# kocMoHaBTHKH obnactd [TOVK oTHocATCH: mepexon B 3praTHYECKHX
CHCTEMAaX YNpPAaBJICHHA JIETATENBHBIMH anmnapaTtaMH OT LUTYPBAJIOB K KOMITAKTHBIM Py4KaM ynpasli€HHA, KOTOPbBIE B aBHaA-
LHH MOny4HnH HauMeHoBaHHe 60xoBoIX pydek. B COKB 6suin cozfanbl Heckonbko Moaudukauuil 3pdhekTHBHBIX py-
yex ynpasnenus. OaHo#H U3 BaXxkHbIx KomnoHenToB [TOVK SBNAIOTCA OpraHbl MOAayYH 0cob60 BaXKHBIX KOMaH (KOMaH-
ZIbl HA CPOYHYI0 PACCTBIKOBKY, BKIIOYEHHE HIIH BEIKJIIOUEHHE ABHraTeneit u ap.). OHH, KaK IpaBHIO, 3alUMILEHBI CIIeLIH-
aNbHBIMH KPILIKAMH. ABapHifHBIE OPraHbl YNPABJIEHHUS JODKHB! GBITH MPUIroAHE! JUIS pabOTHI KOCMOHABTOB B CKadaH-
Apax H HagayThix nepuyarkax. Jns obecneuenus pabGoTel B ckadaHapax nepekaioyYaTeNny OCHALIAIOTCH YUTHHEHHBIMH
WIH cneuHanbHeIMK pyukami. K ITOYK oTHOCATCS MHOTHE CELMAIM3HPOBAHHBIE MYJIbThl YIPABICHHS.
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TTpo6eMbl ICHXO0JIOTHH H 3PrOHOMHKH 2001  Ne 2(12)*, wacts I

B pamKax OTEYECTBEHHBIX KOCMHYECKHX NIPOrPaMM BIIEPBLIC B MHpOBOit NPAKTHKE OB OCYLIECTBIEH NEPeXol OT
TyM6/IepOB K KHOTOYHBIM OpraHaM ynpasietus. [lis obecneyeHnsi KOCMHUECKHX NMPOrpamMm no T3 COKB u camum
COKB 65110 pa3paboTaHO HECKOIBKO MOKOJICHHH OMHOYHBIX H MHOTOKHOTIOYHBIX YEThIPEXKOHTAKTHBIX nepexoya-
Tejieii ¢ B3aUMHOI MeXaHHYeCKOo BIOKMPOBKOH H C KOMMYTHPYIOLIMM 3/IEMEHTOM Ha repKOHAaX (Ynbaunosckoe Kb-nipu-
6opocrpoenus, [10 «JItapa», HUU panoKOMIOHEHTOB H Ap.), KOTOPBIC HALUIH WHPOKOE MPHMEHEHHE BO MHOIHX
OTBETCTBEHHBIX CHCTEMAX YIPaBJIEHHA.

Cpenu crielHanu3upOBaHHBIX 0c000€ MECTO 3aHHMAIOT muorodyskunonansusie OY. K nuM otHocsTes uudpo-
GyKBeHHAs KNaBHATypa, CEHCOPHBIE YCTPOMCTBA BBOJA KOMAHA, yCTPOMCTBA yIPaBJIeHHsA MapKepoM

BriBo/ibl.

WTaK, aHaIn3 TEXHHYECKHX CPEACTB M METOA0B 0TOOpakeHHs HHPOPMALMH, PHHATHIX B COM oreuecTBEHHBIX
[TKA, noKa3bIBaeT, YTO B paMKax MpOrpamMm NMUJIOTHPYEMOH KOCMOHABTHKH BIEPBbIE B MUPOBOI MpakTHKe GbUIH cO-
3/1aHB! ¥ MPOLLIH anpobaliio MHOTHE HOBILECTBA, B TOM YHCIE! ; .

— OCYILECTBIIEH TIEPeX0Jl K KHOTOYHBIM OPTraHaM yrnpasJieHus H OOKOBBIM PY4KaM yrpaB/eHHA JBHXEHHEM JIETA-
TENBLHOTO ANMnapaTa ¥ Co3faHo ux Gonmsioe pasHoobpasue; ' '

— 060CHOBAHBI IPUHIMIIBL TOCTPOEHHS M CO3/IaHbl PA3THYHBIC THITBI KOMAHAHO-CHIHAIBHEIX MyNIBTOB ypaBie-
HHUS M36MpPATENHHOrO THIA C CHIHAIM3ALMEH H3MEHEHHA COCTOSHHSA arperaTos H Ge3 Hee; .

— 0BOCHOBaHBI IPHHIKITEI MOCTPOEHHA KOMOMHHPOBAHHBIX CHCTEM KOHTPOA H HabM0AeHHA H CO31aHBI MHOTO-
(yHKUHOHANBHBIE HHAMKATOPBI Ha OcHOBE DJIT, 3/IEKTPOIOMUHECUEHLMH, KATOUTIOMHHECUCHLHH, TUTA3MEHHBIX HHIH-
KaTOPOB;

— 060CHOBaHbI IIPHHIMITB M CO3/1aHBI CPECTBA NPOrPAMMHO-BPEMEHHOI0 KOHTPOJIS U YTIPaBICHHA NPOLIECCAMH,

— CO3/1aHBI MHOTOILKAIbHBIE M IBYXKOOPAHHATHBIEC HHANKATOPBI CO CBETOBBIM OTCYETOM, MHOTOLIKA/IBHBIC ra30-
paspsifiHble HHAMKATOPhI TApaMeTpOB H Ap.; pites I

— ocyuiecTsieH nocneaosatensHbii nepexon or COM nepBoro nokoneHus x uHTerpupopansiM COU nsaroro
[OKOJIEHHS, OCHOBOH KOTOPbIX SBJISE€TCA YeIOBEKO-KOMIIbIOTEPHBIH uuTepdeiic. B cucTeMax NATOro MOKOJIEHHA MPOHC:
XOJMT HHTErPalus YCTPONCTB ¢ M3GHpaTenbHOH CHCTEMO 10JIauH KOMaHA (KCY, KCIT), aBTOHOMHBIX YCTPOHCTB 06~
meHa uHbopManueit ¢ DBM, M3MEPHTEIBHEIX CHCTEM M AMCIUICHHBIX un(pOBBIX NPOLECCOPOB B €AMHYIO HHTETPHPO-
BAHHYIO 3MIEKTPOHHYIO IHATIOTOBYIO CHCTEMY. YesoBeKo-MaLIMHHBIH MHTEPdEeiic CTAHOBHTCA Y€/10BEKO-KOMIbIOTEPHBIM
rpaduueckum untepdeiicom. Ha 3T0M 3Tane NpoMCXOMHT NEPEXO] OT MOHHTOPOB HA OCHOBE 3NEKTPOHHOY4eBOi TPYOKH
K TUIOCKHM MHAMKATOPaM HAa OCHOBE [a30pa3ps/HbIX NaHENeH M 3/eKTPOTIOMHHECLICHIIMH, 3 B aBHALHH - HA OCHOBE
KHIKOKPHCTAJTHYECKHX MaHeNe. i

ITpu 3TOM OfHHUM M3 Hanboee BaXXHbIX AOCTHIKCHHH B obnactu COU sBnsercs nepexo B 60PTOBBIX CHCTEMAX K
Ha3eMHBIM KOMITBIOTEPHBIM 1 HH(BOPMALIHOHHBIM TEXHONIOTHAM, KOTOPBIE B IIOC/IE/IHee BPEMS IOy H/IH HA3BAHHUE COTS-
TeXHONOHIi. OCHOBHBIM KOMITOHEHTOM TAKMX CHCTEM SIBIAETCS YelloBeKo-KoMNbioTepHbii uuTepdeiic. COM, moctpo-
eHHble Ha ocHose COTS-TexHomornu BHeApeHsl Ha cnyxebHom Moayne MKC u Ha MOIepHH3HPYEMOM xopabne Coro3-
TMA. DTHMH CHCTeMaMH OTKDbIBAETCS HOBAs CTPaHHL@A B 06/1aCTH 3PraTHYECKHX CHCTEM YMpaBICHHA.
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1. IICu3C

CUT'HAJIM3ATOPDBI QJIEKTPOJIIOMUHECIHEHTHBDIE,
HOJYINPOBOJAHUKOBBIE u HA JIAMITIAX HAKAJINBAHUSA
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1. IICu3C

CUT'HAJIBHBIE TABJIO na JIAMITIAX HAKAJIMUBAHUA, DJIE-
KTPOJIIOMUHECHEHTHDBIE u I1IOJYITPOBOAHUKOBDBIE
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1. IlICu3C

MOAYJIN CUTHAJBHBIE JIEKTPOJIIOMUHECHEHTHDIE
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2.IIPYA
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2.I1PYA

KOMAHJHO-CUTHAJIBHOE YCTPOUCTBO ¢ MATPUYHBIM
CI1OCObOM U3BUPAHUSA U KOHTPOJISA OBBEKTOB
YHPAB.JIEHI/IH
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2.I1PYA
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2.I1PYA

HYJbT C HEPAPXWYECKUM CIIOCOBOM U3BUPAHUSA OBBEKTOB
YIIPABJIEHUAL. TyasT COU «dlayron» 10C «MUP»
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3.nmuan HABUT'AIIMOHHBIE KOCMUYECKUE
IHHJTAHHIETDI

HJAHHIET C PYYHBIM CI1IOCOBOM OHPEAEJEHUS
HABUT'AIIMOHHbBIX TAPAMETPOB JUISI CTAHIIUU
«CAJIOT»
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3.nmuan HABUT'AIIMOHHBIE KOCMUYECKUE
IHHJTAHHIETDI

ABTOMATHYECKHE
HJTAHHIETDBI
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NHIANKATOPDBI IIWJIOTAZKHO-HABUT'AITMOH-
3.11IIHU  HbIE ABUAKOCMHUYECKHUE BKC «bypan»

Il UIi
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NHAUKATOPLI TIWJIOTAKHO-HABUT' ALIMOHHBIE JIJIA
CHJN/KEHUSA u CTBIKOBKU, OPUEHTAILIUU, CITYCKA

3. [IITHU
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NHIAUKATOPBI IINJIOTAKHO-HABUT'ALIMOHHBIE J1JI5
CBJINZKEHUSA u CTBIKOBKH, OPUEHTAILIUUA, CITYCKA

. e ——
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3.[MHU MOYJbThl OTOBPAKEHUS MUJIOTAKHO-
HABHUTAIIMOHHOI NH®OPMALIUN

HYJbT CBJIMKXEHUSA KOPABJIA H1-J13 C SKCHEPUMEHTAJIBHBIN TYJbT CBJNKE-
IHPUBOPAMMU CO CBETOBbBIM OTCHETOM HUA KOPABJIA H1-J13 C QJIEKTPOJIIO-
MHUHECHEHTHBIMU ITPUBOPAMHU

MYJbT ABTOHOMHOM CUCTEMBI
CBJINKEHUA C ITIPUBOPAMMUA CO
CBETOBBIM OTCYHETOM
—_— |
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3.[NHA [OYJbThl OTOBPAXKEHUSI MUJOTAXKHO-
HABUTAIIMOHHON NH®OPMAIIUU

HYJbT YIIPABJIEHUS CBJIMNXKXEHUEM BKC «bypan» C

NCITIOJBb30OBAHUEM MHOI'O®YHKIIMOHAJBHBIX MHINKATOPOB HA
OCHOBE JJIT
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4. 1IYBBK IMOACUCTEMA YIIPABJIEHUA bOPTOBbBIM

BbIYUCJIUTEJIBHBIM KOMINVIEKCOM
j VE 2 a8 ies
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4. ITYBBK

IHHOACUCTEMA YIIPABJIEHUSA BOPTOBbBIM
BbIYUCJ/IUTEJBbHBIM KOMIJVIEKCOM

BJIOK BBOJIA HIU®POBOU
UHO®OPMAIIUU cou
«Cupuyc-7K» B BOPTOBOM
BbIUYUCJIUTEJIb KOPABJIS
«Co103-7K»

UHTETPUPOBAHHBIU NYJbT COAYKXEBHOI'O MOAYJISI MEXKIYHAPO/I-
HOU KOCMUYECKOUW CTAHIUU «AJTb®DA»
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5. IIBH  UHAUKATOPBI KOHTPOJIS ITPOT'PAMM
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6. IIKIl YHIUKATOPHI KOHTPOJISI HAPAMETPOB

CTPEJIOYHBIE 3JIEKTPOMEXA-
HUYECKUE IPUBOPBl =,
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HPH(lj; (()) = IHOBOI'O
CBETOBBIM KOHTPO-
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7 oy PYYKHU YIHPABJIEHUA IBU/KEHUEM KOPABJIA

PYUKH
YIIPABJEHUS
KOPABJIEHA
BOCTOK n
BOCXOJ

PYUKA VIIPABJIEHU S KOPABJIE COIO3

= =
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7 IIOY OPI'AHBI YITPABJIEHUA U PET'YJIMPOBOK, 3ALIUTA

BJIOK
YIIPABJIEHU A
MAPKEPOM

—
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