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PE®EPAT

Marucrepckasi aucceprauus no teme «Pa3paboTka METOAMKU MO BBIOOPY
METO/Ja YIpaBICHUS KOCMHUYECKUM alllapaToM Ha 3Tare MPOCKTUPOBAHU
COJIEPKUT 83 CTpaHHUIl TEKCTOBOT'O JOKyMEHTa U 46 UCHOJIb30BaHHBIX UICTOYHUKOB.

[MPOLECC VIIPABJIEHUA KOCMUYECKUM AIIIIAPATOM, METOJ
YIIPABJIEHHS KOCMUWYECKUM  AINITAPATOM, [MPOAYKIIMOHHASA
OKCITEPTHAS CUCTEMA

Ilenbto paboThl siBisieTcst Pa3paboTka METOAUKM 1O BBIOOPY MeToaa
YIOPaBJICHUS] KOCMHYECKUM aIlllapaToM Ha 3Tare MPOCKTUPOBAHMS, YUIUTHIBAIOIICH
BCE CJIO’KHOCTH MPOIIECcca yIpPaBIICHHUS.

OcHOBHBIE 337a4H:

1 Tpoananu3upoBaTh CyIIECTBYIOIINE METO I yipaBieHus: KA.

2 Ormnpenenuth WCXOJHBIE MapaMeTphl JUIsl CO3/IaHUS METOJMKU 1O BBIOOPY
Merozna ynpasieHus KA.

3 Pazpaborate MeToAMKy TO BBIOOpY Meroaa ympaBieHuss KA Ha stame
MIPOCKTUPOBAHMUS.

4 AnpobGupoBarh METOAMKY Ha MpUMEpPE aHalu3a IMpolecca YIpaBICHUS
OJIHOTO M3 AKCILUTyaTupyeMbix KA.

B pesynbrarte nMcmonp30BaHUS MPEMIOKCHHOW METOAWKH TI0 BBEIOOPY MeToaa
VOPaBJICHUS KOCMHUYECKHM ammapaToM YK€ Ha JTarne NPOSeKTUPOBAaHUS OyIayT

YUYUTBIBATHCS BCE CJIOKHOCTH Mpoliecca yrpaBlieHus pazpadaTeiBaeMbiM KA.
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BBEJAEHUE

CoBpeMeHnHbIl kocmudeckui amnmapaT (KA) - aTo goporocrosiias, cioxHas u
MHOTO(QYHKIIMOHAJbHAsT CHCTeMa, yhaai€HHas OT 3eMJd Ha 3HAYUTEIbHOE
paccTosiHue M paboTaromias B CIOXKHOW BHEIIHEH cpeae. be3 1omKHOTO KOHTPOIsS U
pPa3yMHOTO BMeENIaTeNbCTBA B PabOTy €ro CHUCTEM CO CTOPOHBI Ha3eMHOM
uHGpacTpykTypsl ymopasieHus KA MokeT mpekpaTuth CBOE CyIIECTBOBAHUE.
Omnepanuu KOHTPOJII M BBIJAYM B OOPTOBBIE CHCTEMBI JIIOOBIX YIPaBIISIFOIIMX
BO3JICMCTBUI SIBJIAIOTCS OCHOBHBIMHU OIEpalMsIMU YIpaBIICHUsA, Kak Ipoliecca,
HaIlpaBJIEHHOr0 Ha obecnieueHune paborocrnocodHoctu KA.

VYnpasnenueKA B nonére — mpouecc Noaiepx aHus UX B pabOTOCIIOCOOHOM
COCTOSIHUM C MOMEHTA 3aIlyCKa Ha OpOUTY U Ha MPOTSKEHUH BCErO CPOKA AKTUBHOTO
cymecrBoBanus. Ilpouecc ympanenus KA mnpoucxonut Onaromaps peanusaluu
NOJIETHBIX ~ OMEpalMif, KOTOpble BKJIOYAOT B ce0s TMOArOTOBKY Ha3eMHOU
UH(QPACTPYKTYpPhl CHCTEMBbl YNPABICHUS, MOIydyeHUue uHpopMmaluu ¢ OOpTOBOU
anmnapatypsl (BA) KA, ouenky coctosinug BA u nonéra KA u npunsitue penieHus no
YIPABJICHHUIO.

[To mepe pa3pabOTKH U KCIUTyaTallud HOBBIX, 00JIE€ COBEPIICHHBIX 00pa3IoB
KOCMHYECKHX aIlllapaToB COBEPUIEHCTBYIOTCS U TEXHOJOTHM UX yIpaBlieHHus. BmecTo
NEPBbIX CIYTHUKOB MpOCTEHIIEH KOHCTPYKIMU TOSBUIUCH COBPEMEHHbBIC
KOCMHUYECKHE ammnapaThl, MpEeACTaBIsONME CO00M  CIOXKHBIE 3JIEKTPOHHO-
MexaHudeckue ycrpoiictBa. [lomMuMo 3TOro, ObUT 3HAYMTENBHO YBEJIWYEH CPOK
aktTuBHOTO cymectBoBanuss KA (mis mepBeix KA - He Oonee roma, misi KA,
pa3pabaThiBaeMbIX B HacTosiee Bpems - 15-20 neT), 4To TOMOIHUTETEHO YCIOXKHIET
MpoLIeCC YIPABJICHHUS.

B Hacrosimiee BpeMsi ¢ KaxXIbIM HOBBIM BblyckaeMbiM KA mponecc
yIpaBieHUS el YCIOKHACTCS 3a CUET CIEAYIOMUX (PaKTOPOB:

- 6osbiioe kosmuuectBo KA B criytHukoBoi cucteme («I'JIOHACCy, «I'onen-
H1M»);

- BBITIOJIHEHHE OOJIBIIOr0 KOJIMYECTBA ICJICBBIX 3a1a4,
7



- y’)KecToueHue TpeboBanuii mo Haa&KHocTH KA;

- KOpPOTKHE 30HBI paauoBuauMoctu KA;

- YCIIOXKHEHUE Joruku pyHkimonupoBanus KA;

- OrPaHUYEHUE CPEACTB HA3EMHOI'0 KOMILJIEKCA YIIPABJICHUS.

Ceifuac a1l KakIoro BHOBb paspabateiBacmMoro KA Meroa ympaBieHUs
BBIOMPAETCS U KOPPEKTUPYETCS Ha OCHOBE SMITMPUUYECKOTO ONbITa. Takod moaxon
MOJKET HE YYUTHIBATh BCE CIOKHOCTH Ipollecca ynpaBieHus: pazpadbarpiBaecMbiM KA
npu BeIOOpe MeTona ynpasiaeHus: KA Ha aTane npoeKTUpOBaHUS.

OtuM U ObLIa ompezesieHa 1elb paboThl — pa3padoTaTh METOJIUKYIO BHIOOPY
Merona ynpasieHus KA Ha sTame nmpoeKTUpOBaHHMs, KOTOpas Obl YYMTHIBAIA BCE
CJIO’KHOCTH TIpoliecca yIpaBJeHUsl BHOBb pazpabarbiBaemoro KA.

JUIst TOCTH>KEHUS 1IEJIA B padO0Te MOCTABIEHBICIECYIOIINE 3aJa4Hn:

1 Ilpoananu3upoBaTh CyIIECTBYIOLINE METOABI yripaBieHus KA.

2 OnpenenuTh UCXOAHBIE MapaMETpPbl JUIsl CO3JaHHUsI METOJIMKHU IO BBIOODPY
Merozna ynpasieHus KA Ha srarne npoekTupoBaHus.

3 Pazpaborate MeToAMKy TO BBIOOpY Meroaa ympaBieHuss KA Ha stame
IIPOEKTUPOBAHMSL.

4 AnpoOupoBaTh METOAMKY Ha IMpUMepeaHaiu3a Ipolecca YIpaBIeHUs
OJIHOTO M3 AKCIuTyaTupyeMbix KA.

[Ipu »TOM OCHOBHOE BHMMaHHE yAEIEHO MeToAaM ympasieHus KA, kortopeie
UCIONIB3YIOTCS. Ha MPEeAnpusTHH AKIHOHepHOe o6mectBo «HHpopMmanroHHbIe
CIIyTHUKOBBIE CUCTEMBI» UMEHU akaaeMuka M. @. Pemernésa.

O6bexTom uccnenoBanus nanHoil BKP sBnsiercs npouecc ynpasnenus KA.

[Ipeamer uccienoBanus — MeTol ynpasiieHus KA.

BKP cocTtouT u3 TpEéX riaB, 3aKJIIOYEHHs, CHUCKA COKPAILCHUN M CIHUCKa
UCIIOJIb3YEMOU JINTEPATYPHI.

B mepBoii rnaBe  OCyLIECTBISIETCS  aHAIW3  MPEIMETHOM  00JAcTH.
[IpoBenénananus pazsutus ynpasieHuss KA. [IpuBenensl Mmatepuansl o npoueccy u
metogam ynpasieHusi KA. CucreMaTH3WpoBaHbl 3HAHUA M KIACCHU(PHUIIMPOBAHBI

meroabl ympasieHuss KA. IlpoBea€H ananu3 sMnupuyeckoro BbIOOpa MeTona
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yrnpasieHusi KA, BbISIBIEHBI HEIOCTATKU, TIOCTABJICHBI 1IEJb U 3a/1a4M UCCIIET0BAHMUSL.

Bropas rmaBa mocBsiieHa (QOpMHUPOBAHUIO TOJS 3HAHUNW 00 OCOOEHHOCTSIX
BbIOOpa MeTona ympasieHus KA Ha stane npoektupoBanusi. Pazpaborana mojens
OPOAYKIIMOHHOM SKCIIEPTHOW CUCTEMBI W C(HOPMUpPOBaHA METOAMKA IO BHIOOPY
Meroza ynpasieHusa KA Ha stane npoeKTupoBaHUs.

TpeTpss rnaBa ONUCHIBAET CHYTHUKOBYIO cuctemy «l'onen-{1M», meTonbl
yopasineHuss KA, KOTOpbIE HCIONB3YIOTCSA JUIsl YIPABICHUS JTAHHOM CHUCTEMOM.
ITpoBenén BbIOOp Merona ympasieHus it KA cnyTHukoBo#M cuctemsl «l oHel-
J1IM» mno pa3paboraHHOil Meronuke. Ha OCHOBE CpaBHHMTEIIBHOTO aHalu3a
IKCILUTYaTUPYEMBIX ~METOJIOB  YIpaBJIEHHUS, a TAaKXE€ METOJOB YIPABICHHUS,
HOJyYEHHBIX MOpa3pabOTaHHOM METOIMKH, MOoKa3aHa 3()()EeKTUBHOCTh MPUMEHEHUS
JTAaHHON METOJIUKHU.

B 3akitouennu 0060011I€HbI PE3yNIbTaThl PA0OTHI.

B  OubnuorpaduyeckoM  CHHCKE  HIPEJICTaBICHbBl  MEPBOUCTOYHUKH,
UCIIOJIb30BAHHBIE B XOJ€ MPOBEAEHHBIX UCCIIET0BAHUM.

O6muit 00séM BKP cocraBiser 83 crpanuiiel, 25 3cku3oB, 4 Tabuuipl, 46

NEPBOUCTOYHHUKOB.



1 Metoasbl ynpasjieHUsI KOCMUYECKUM aNnapaToM

1.1 Ananu3 pa3BUTHS yNIPABJIEeHUSI KOCMHUYECKHM annapaTrom

Hauvanom ocBOeHHMSI KOCMHUYECKOrO MpocTpaHcTBa cumtaercs 1957 roa. B
TeueHue mnepBriX 10 -15 €T OCBOGHMSI KOCMHUYECKOTO MPOCTPAHCTBA TEXHOJIOTHSA
YIPaBJICHHS] KOCMUYECKUMH aIiapaTaMyd B OCHOBHOM ObLiIa HallpaBjieHa Ha PEIICHUE
HCIIBITaTeIIbHBIX U DKCIIEPUMEHTAIBHBIX 3aJ1ad, OTPAOOTKH MPHUHITUIIOB MOCTPOCHHUS
KA u ynpaBneHust UMM B TIOJIETE.

YuuThiBasi HEBBICOKYIO CIOXKHOCTh KA, oTcyTcTBHE Ha OOpPTY CIOKHBIX
AJICMEHTOB AaBTOMATUKH W BBIYUCIUTEIIBHOM TEXHUKM BCE TPEOOBAHHS IIO
VIPABJICHUIO CBOJWINCh K BBIKIIOYEHUIO, TNEPEKIIOYCHUI0O H  OTKIIOYECHUIO
KOMIUIEKTOB OopToBoM ammapaTypbl (BA), a Takxke K IpocTeHIeMy KOHTPOJIIO
BBITIOJIHCHHS Olepanuii ynpasiacHus[1].

ITo mepe pa3zsutus KA, ux cranu yaiie UCIOIb30BaTh ISl PEIICHUS HAPOIHO-
XO3SMCTBEHHBIX 3a7a4 M 3ajJa4 BoeHHOTo HazHaueHus. Co ctopoHsl IloTpebuterns
CTaJIM MPEAbSIBIATHCA TpeOOBaHUS U K TexHoJioruu ynpasienus KA. Dto cranu
YYUTBIBATh TPU (POpMHpOBaHUU TpeOOBAHUIN IO KAauyeCTBY W JKCILTyaTallMOHHOMN
HaaCKHOCTH BhITToJHEHHs KA 1ieneBbIX 3amady, 4YTO OBLIO JKBUBAJCHTHO
TpeOOBaAHUSIM o COBEPILICHCTBOBAHUIO TEXHOJIOTHH yIpaBJeHUsI u
dbynkuuonupoBanusi KA Ha opoure.

DOTOT JTanm XapakTepu3yeTcs NPUMEHEHHMEM HE aBTOMATHU3UPOBAHHOM
TEXHOJIOTUM YIPABJICHUST B peaJbHOM MaciTade BpPEMEHH TOJBKO B 30HE
paguoBuauMocTd KA HazeMHbIX KOMaHJIHO-U3MepuTenbHbiXx myHKkTOB (KUII). B
3aBUCUMOCTH OT THma opout KA Morim HaxoauTcs B 30HE paguoBUIUMOCTU OT 20
MUHYT, 11t KA Ha kpyroBeix opobutax, BeicoTot 70 2000KM., 17151 G0Jiee BBHICOKUX
OpOUT JIUTEILHOCTH 30H PAJIUOBHIMMOCTH MOTJH OBITH M OOJIBIIIE, HO ATO OBLIN
¢IMHAYHbBIC alapaThl, KaK MPaBUjIO, IpeIHa3HAYCHHbIC /I HAYYHBIX Heieh [2].

Marnoe Bpemsi HaxoxKJIeHHs HuU3KoJeTamux KA B 30HE paaHMOBUAMMOCTH

MPUBEJIO K CTPOUTENIbCTBY HA TEPPUTOPHM HAIIE CTpaHbl OOJIBIIOrO KOJIUYECTBA
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HazeMHbIXx KUII, ocHOBHBIM ycloBHEM BBIOOpa MECTa MX CTPOUTENBCTBA OBUIO HX
pacrionoxkeHusi mo Tpacce nonéra KA ¢ 1menpio obecneyeHus MaKCUMAJIbHOTO
BPEMEHH CBS3U C almnapaTroM IIPHU NOJETE €ro HajJ TEPPUTOPUEN CTPAHBI.

BropeiM, HE MeHee BaxkHBIM TpeboBaHueM no Mmecrtonojoxkenuro KHIIos,
ObUIO O0OecrieyeHe MAaKCUMaJIbHOIO BPEMEHHM KOHTPOJS 3a IOJIETOM paKeT-
HOCHUTEJIEH, 3alycKaeMbplx ¢ KocMoapoMoB «Kamyctun Sp», «baiikonyp»,
«IInecenx».

B Hauane ceMuAecAThIX T'OJOB B Pa3BUTHM KOCMOHABTHKH 3aKOHYMJICS 3Tall
UCCJIEIOBATENbCKMX M AKCHEPUMEHTANBHBIX pa0OT W Havalcid TMepexoa K
IIPAKTUYECKOMY HCITOJIb30BAHUIO KOCMUYECKHUX ANapaToB B HAPOJAHOXO3SIMCTBEHHOM
cepe.

B wurore 310 npuBeNo Kk ToMy, 4YTO BCS TEPPUTOPHUS CTPAHBI MOKPHLIACH CETHIO
pernoHanbHbIXKUIIOB, cBsA3aHHBIX Mex1y coO0l TeneOoHHBbIMH, TelaerpapHbIMU U
JpYTMMH KaHaJIaMU CBSI3U M nepeau HHpopmaluu. B 3To e Bpems onpeaennimuch
HECKOJbKO UeHTpoB ympaieHuss nonéroM (L[YII), 3amadeil KOTOpBIX sBHIIACh
KoopauHanus padbotel peruoHanbHbix KUIIoB u opranuzanus 1eHTpaTu30BaHHOTO
ynpasienus KA B monére [2].

Texnonoruss ynpasnenuss KA Oblla, MO CpaBHEHHIO C COBPEMEHHOM,
IIpeAenbHO IpocTa. B ouepenHoM ceaHce OLEHMBAJIOCh TEXHUYECKOE COCTOSHHE
anmapara U IpU HEOOXOJUMOCTH TPUHUMAJIOCH PEUIEHWE O BblJaue Ha OOpT
paarokomana. Ha cienyromiem BUTKE 3allJlaHUPOBAaHHBIE KOMAHJIbl BbIIABAJIMCH Ha
cnyTHUK. KOHTponb MX HCHOJIHEHHS B OOpTOBOHM amnmapartype OIEHUBAJICA Ha
MOCJEAYIOIIEM BUTKE. Takas TEXHOJOTHs YyIPaBICHHUS KOCMUYECKHMMU aIllapaTaMu
COXpaHWJIach U MO CeH JeHb U HCIOIb3YeTCA Ha OTAEIBHBIX ammaparax 0OOPOHHOTO
Ha3HAueHUs. XOTS COBPEMEHHbIE CpEICTBa YIPaBJICHUS MOTYyT O0O0eCHeunuThb
YIPABJICHUE HU3KOJETSAIIMMHU CIOYTHHUKAMU B PEXUME PEAIBHOIO BPEMEHM JIaKE B
YCIIOBHSIX MAJIOM JUIUTEIbHOCTH HAXO0KJECHUS UX B 30HE PaJUOBUIMMOCTH Ha3€MHBIX
IIyYHKTOB yIIPaBJICHHUS.

HazemHbIi1 KOHTYp ympaBieHHs [JIsl IEPBOTO 3Tara B OCHOBHOM 0Oa3upoBaiics

HAa TEXHOJOTUM YyrpaBieHusi paker-Hocutene (PH) u monuroHHslx cpencts
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obOecnieuenus 3amycka KA. JlaHHas TeXHOJIOTHs MpeaycMaTpuBaja YCTaHOBKY Ha
OOpTy mnepenaTyuKka-OTBETYMKA, YCTPOWCTBA NpHUEMA KOMaHJ YIpaBICHUS U
nepeaadn TeaeMeTpUuuecKoi MH(OpMalUuu O COCTOSHUM OOpTOBOM ammaparypsl. B
LEJI0OM NPHUHIMIBI U CPEACTBA YIPABICHHS CO3JaBaJIUCh MOJ KOHKpeTHbId KA wim
UX BUJ, T.€. B CO3JIJaHMM Ha3eMHOro komiuiekca ynpasienus (HKY) 6bu1 npuoputer
oopra. Borpocsl yHU(UKAlMKM TPUHIMIIOB YMHPABICHUS OTOJBUTAINCh HAa BTOPOU
mwiad. Bo3MoXHOCTH pemieHuss 1EeNeBbIX 3aJad  IOJHOCTBIO  3aBUCENTU  OT
Bo3MoxkHOcTel HKY .

1964 — 1974 ronma cBsi3aHBI C OCBOCHHEM BBICOKODIUIMIITUYECKON OpPOUTHI
(BOO). IlepBblil COyTHHK HE BBIIIET HAa 33JaHHYIO OpOWTY, paKeTa-HOCHUTEIb
BTOPOI'O HE BbIBEJIA €r0 Ha 3aJlaHHyl0 opOuty. Tonapko TpeTuil cmyTHUK «MomHHS -
1» OBbLT yCHeITHO BEIBEICH Ha opouTy [2].

VYmopasiaenue anmapatamu «Momuus - 1», Haxomsummucs Ha BDO
npoBoawioch u3 LleHTpa ympaBieHus, pacnojokeHHoro B MockBe B LleHTpe
Bemanus poccutickux TB mporpamm (I11aGonoBka-37). B TexHoMOrMM yrpaBieHus U
OIICHKM TEXHUYECKOTO COCTOSIHUSI OTCYTCTBOBaJa Kakasi JMOO aBTOMAaTH3aIlus.
Komanael ympapiieHUs MepelaBajiiCh Ha Ha3eMHBIE MYHKTHI YIpaBJIEHUS IO
IPOMKOTOBOpsAILIEH CBsA3U. 110 3TOM ke CBA3M C HA3€MHOIO IYHKTa II€peIaBajioCh
COCTOSIHUE OOPTOBBIX TEIEMETPUYECKUX IapaMEeTPOB, MO KOTOPHIM OIIEHHBAIOCH
UCIIOJIHEHHE KOMaHJ Ha OOpTy CIyTHUKA B peallbHOM MaciuTtabe BpemeHu. [Ipuuém
JUIUTEIBHOCTh  30HBl  PAJUOBUJIMMOCTH CIIyTHMKAa HAa3eMHBIMH  CpPEICTBAMU
YIOPABJICHUS COCTABIISAIA 10 8 4aCOB HA BUTKE.

Okcrutyatauus COyTHUKOB «MosHust - 1»  BBISIBWIM  HEOOXOJIMMOCTh
BHEJIPEHUS] TPUHIINIIA YTPABICHUS CIyTHUKAMHU B PEabHOM MaciliTade BPEMEHH.
DTOT NPUHIUI UCIIOJIB30BAJICS U UCTIOIB3YETCSl B HACTOSIEE BPEMs TPAKTUYECKU HA
BCEX COBPEMEHHBIX KOCMUYECKHUX anmnaparax.

B 1974 — 1981 roga 3HaMeHYIOTCS HayaJlOM OCBOEHHUSI I€OCTAllMOHAPHOM
opoutel (I'CO). Havamo »srtama ompeaeisieTcss 3alyCKOM Ha JaHHYI OpOUTY
cnyTHUKa «Momnuus - 1» (1974r.) u ciytHukoB «Pagyra» (1975r.), «Oxpan» (1976r.)

u «[opuzont» (1978r.) [2].
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JlaHHBIA 3Tam XapaKTepU3yeTCs HadajJoM pelieHUs 3aaad yHUuDUKAIUU
Ha3eMHBIX U OOPTOBBIX KOMIUIEKCOB yrpaBiienus (bKY).

[IpeanocbuikaMu YHU(UKALMU SBHJIOCH TO, YTO MPU MPOESKTUPOBAHUM LIETIOTO
psna KA cranu ncnonp30BaTh YHUQUIIUPOBAHHYIO 0a30BYIO0 MOJIEh. ITO TO3BOJIAIIO
PE3KO COKpaTUTh CPOKH pa3paboTku oTAenbHbIX KA, 4TO B CBOIO OYepelb CTalo
TOJIYKOM K pa3pabOTKe Ha OCHOBE 0a30BOM MOJENU pa3ivYHbIX TUIOB (BUIO0B) KA,
CIIOCOOHBIX C BBICOKOW HAIE&KHOCTHIO BBITIONHSATH IIOCTABIICHHBIE TIEPE HUMU
3a/1a4H LIEJIEBOTO HA3HAYEHUSI.

Heob6xoaumMocTh IPUHIUMIIOB YHU(PUKAIIMY TPUHIIUIIOB YIIPABJICHUS BbITEKaIa
U U3 YKOHOMHUYECKUX MPEANOCHUIOK. 3aTpaThl Ha pa3pabOTKy U IKCILTyaTallul0 BHOBb
co3naBaeMbix KA yHUPHUIIMPOBAHHOTO psijia CTAIM 3HAUUTEITLHO MEHBIIIE.

YHudukanus NOpUHIMIOB  yOpPaBICHUS  CO3/ajla  MPEANOCBUIKKA  JJIs
CTaHJapTU3aIK OOPOBOM M HA3EMHOM arnmaparypsl yrnpasieHus [1].

[IpuHnunel ynpaBieHus, pa3padOTaHHbIE HA 3TOM JTare JIETJM B OCHOBY
co3nanusi KA HOBOro yHU(pUIIMPOBAHHOTO PsJia, UCIOIB3YIOIIUX B CBOEM COCTaBE
oopToByto 1HMpoBy0 BbuHcauTenbHyl0 MamuHy (BLIBM). B at0 xe Bpems
3aKJIaJIbIBATIUCh U OCHOBBI aBTOMATHU3alUK YIIPABIICHHUS.

BHaeapenue 31eMeHTOB aBTOMATHU3allUHd B MPOLECC YIPABICHUS MPOUCXOIHUIIO
OByMs myTsimu [4].

IlepBoIii yTh — aBTOMATHU3aLUs Iporecca ynpasineHuss B cocrae HKY. Orto
noTpeOoBaIO €ro JOOCHAICHHE COBPEMEHHBIMU BBIUYMCIUTEIBHBIMUA CPEJCTBAMH,
MO3BOJISIONIMMU peIIaTh 3aJa4dl aBTOMATHU3UPOBAHHOM 0OOpaOOTKH MOCTYMHAIOIICH
nHpopMalu, 3a1a4u TIaHUPOBAHUS, pacué€Ta, MOATOTOBKH U MPOBEICHUS CEaHCOB
cBsi3u ¢ KA, perieHns 0aumMcTUYecKuX 3a/1a4 v Jip.

Btopoit myTh — pa3paboTka U pa3BUTHE KOHTYypa aBTOHOMHOTO yIIPaBJEHUS B
cocrae  OoprtoBoit  ammaparypsl KA. HeobxommmocTh  pa3BuTusi U
COBEPIIIEHCTBOBAHMSI TAHHOTO HAMPABJICHUSI CBSA3aHO C TPEOOBAHUSIMHU IKCILUTyaTaIluN
1 DKOHOMUYECKUMHU cooOpakeHusiMu. Eimé ogHoM npuunHoi Ob110 KosinuecTBo KA,
OJTHOBPEMEHHO HaXOJSAIIUXCS B COCTaBe OPOUTAIBHOW TPYNIHUPOBKH, KOTOPOE

INOCTOSAHHO YBCIMYHUBAJIIOCH IIPpU IIOYTH HEHU3MCHHOM COCTABC HA3€MHBLIX CpPCACTB
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yOpaBJICHHS. YBEIUYCHHE COCTaBa OpPOWTAIBHOW TPYNIUPOBKK TMPHUBEIO K
CHIDKEHUIO MPOITycKHOM crtocooHoctn HKY.

HeBo3moxkHocts cosznmanust rtiobanbHoro HKY  mpuBeno k  pemieHuro
WCIIOJB30BaHUS B COCTaB€ AaBTOHOMHOIO KOHTypa NPHUHIMIIA YIPABICHUS IO
BPEMEHHBIM IIPOrpaMMam.

Bo  Bropoit  mepuox  3aBepmimiioch  (OpMUpPOBaHHME ~ HA3EMHOTO
aBTOMaTU3UpOBaHHOro KoHTypa ynpasieHus (HAKY) kak cuctemsl MaccoBoro
obOciyxuBaHus, paccuutanHoro Ha jgro0bie Tumbl KA. B coctaB HAKY, kpome HKY,
BXOJSIT TAKHE CUCTEMBI, KaK Oa/NIMCTUYECKUE IIEHTPbI, KBAHTO-ONTUYECKUE CPEICTRA,
PACIIOJIOKEHHBIE Ha OTIIEJBbHBIX KOMaHAHO-U3MepUTeNbHbIX Komiuiekcax (KHK)
HKY, ontuueckne M paauosiOKallMOHHBIE CTAaHIIMKM HAOIOJIEHUS 32 KOCMHUYECKUM
MPOCTPAHCTBOM U JIp.

Vupasneane KA, oCHOBaHHOE Ha AITOPUTME «AHAJIU3 — NPUHITUE PELICHUS —
dbopmupoBaHue U repeaadya Ha 0OpT KOMaHJIHO-TiporpaMMHbIX MaccuBoB (KIIM) —
KOHTPOJIb  HUCIIOJHEHUS», C  HEKOTOPbIMHU  MpU3HAKAMU  aBTOMATHU3allMH,
KAacaloNMMHUCS B  OCHOBHOM  OOpabOTKM  TeleMeTpuyecKon  uHGOpMaInH,
MJIAaHUPOBaHUSI U (POPMHUPOBAHUS MACCUBOB KOMaHAHO-IPOrpaMMHON HMH(OpMaIu
(KITH), Ha nanHOM 3Tarne O6bU10 mpeodagaromum [4].

Ha »5toM »3rtame co3maércss W BHEOPSETCS HA3€MHOE MPOrpaMMHOE-
MaTeMaTh4yeckoe o0ecrnedeHue, IMO3BOJSIONee B ONPEACNIEHHOM  CTENEeHH
aBTOMATU3UPOBATh TMPOIECC OIEHKH TeIeMEeTpUuecKor HHGOpMAIHNK, a TaKkkKe B
AKCIUTyaTallMOHHYI0 JOKyMEHTauuio 1o yrpasieHutro KA B noné€re BBOIAT
TEXHOJIOTUYECKUE IMKJIbl YIPaBICHUS, NPEACTABISAIONIME COOOW 3aKOHUCHHYIO
pOLEAYPY YIPABICHHUS.

ITon mpouexaypoit ymnpaBiaeHUs MOHUMAIOT, KOMIUIEKC B3aWMMOCBS3aHHBIX B
ONpe/IeIEHHOM MOPAJIKE YIPABICHYECKUX OINEpalnii U JOKYMEHTOB, HApPaBICHHBIX
Ha JOCTKeHNEe (PUKCUPOBAHHOM TIEITH.

[Ipouenypa goibkHAa  OTpaxaTb  1elib  paOOThl, HUCHOJIB3yeMble U
pa3pabaThiBaeMbIe JOKYMEHTBI, UX COJEPKaHUE U TTOPSIOK MPOXOKICHHUSI.

Ot HOBOBBCACHUA B JlabHEHIIIEM 141 OIIpCACINIIN HaIrpaBJICHUA
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aBTOMAaTH3allMk TMpollecca YIPABICHUS M OLICHKHM TEXHUYECKOrO0 COCTOSHHUS
arrnapaToB B MOJIETE.

Oran 1982-1993ronel npenonpenennyi pa3BUTHE HOBOIO HAIPABIICHHS B
KOHCTPYUPOBAaHUM CIYTHUKOB, 4@ HMEHHO — HANpaBJICHUE KOHCTPYHUPOBAHUS
cnyTHUKOB ¢ BIIBM Ha Gopty. 18mas 1982 roga ObuT 3amyiieH MEpBBIM CIYTHUK
cepun «['elizep» ¢ GOPTOBOM BBIUMCIUTEIBHON MalTMuHON. JIeMCTBUTEIBEHO BCE OBLIO
HoBoe: MaccuBbl KIIM m otu€tel BIIBM, HO camoe€ TJIaBHOE — CIHEIUAIUCTHI 10
VOPaBICHUIO  MOJYYWJIA  UHCTPYMEHT, IMO3BOJISIIOIIMNA  HW3MEHATh  JIOTHKY
(GyHKUMOHUpPOBaHUS OOpPTOBOM ammaparypbl. OTO B ONPEAEIEHHON CTENEHU
MO3BOJIUJIO MPOrPAaMMHBIMU CIIOCOOAMU peliaTh 3aJayd YNPaBJICHUS B HEIITATHBIX
CUTyalusX.

B oator mepuon Bo3pactaeTr ponb lloTpebutens B NOpOEKTHPOBAHUM,
MOCTPOEHUSI H  TMOJAJEpKaHUs  PabOTOCIOCOOHOCTH  KOCMHUYECKHX  CHCTEM,
nosiysitorest cnenuduueckue tpedbosanus k HKY u tpeboBanus mno oOecrnedeHuro
OMEPATUBHOTO TJIOOATBHOTO HMHGOPMAIMOHHOTO B3aUMOACHCTBHUS OOPTOBBIX W
Ha3€MHBIX PAJAUOTEXHUYECKUX KOMIUIEKCOB CBSI3M, HABUTALMU, TEJICBUACHUS H
panuoBerianus [2].

CymectByrormum  HAKY  obGecneunts omnepaTuBHOCTh W IJ100AJIBHOCTH
B3aMMOJICUCTBHS HE MPEICTABIILIIOCH BO3MOXKHBIM, a 6€3 ATOTr0 11eJIEBOE MPUMEHEHUE
MHOTUX KOCMUYECKUX CUCTEM B MPUHITUIIC HEBO3MOXHO.

Jlist peiieHus 3ajad ONMEPATUBHOCTH M TIOOATBHOCTH YMPAaBICHUS Hadald
cO37aBaTh TPAKThl ABTOMATHU3MPOBAHHOTO MHPOpMaMoHHOTO oOMeHa [loTpedurens
¢ [[YIIoM, HO Ha CymIECTBYIOIIMX KOMIUIEKCAX B3aMMOJECHUCTBHUS PEUIUTH TAHHYIO
3amayy o4yeHb TpyaHo. [loatomy B konie 80-X TofoB Obla MpENIOKEHAa HOBAS
KOHLenuus ynpasiieHuss KA.

B ocHOBy koHIIeTIIMK OBLI MOJIOKEH MPUHITUI pa3ieieHUs 3aa4 yIIpaBICHUsS
MEXKy TPEMsI CAMOCTOSATEIbHBIMUA KOHTYpaMu ypaBieHus [2].

[TepBoIif KOHTYpP — KOHTYp aBTOHOMHOTO yrpaBienus (KAY), opranuzyemslii B
coctaBe OOpTOBOM ammapatrypbl, OOPTOBOTO KOHTypa YIMpaBiIeHUS U OOPTOBOTO

nporpammHoro obecnieuerusi (bA — BKY - BI1O) KA.
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Bropoii KoHTYyp — KOHTYp onepaTuBHOro yrpasieHus (KOY), opranuzyemslii B
cocTaBe OOpPTOBOTO paJUOTEXHUYECKOIO KOMIUIEKCA M HAa3€MHOIO CBSI3HOIO
komruiekca (BPTK - HCK).

Tpernii KOHTYp — KOHTYp TexHojornueckoro ympasieHus (KTY),
OpraHU3yeMbIii B COCTaBe HA3EMHOIO0 KOMIUIEKCA YIpaBieHUs U OOpTOBOTO
koMmiuiekca ynpasienus (HKY - BKY).

3amyck anmnapara ¢ BBIYMCIUTENbHOW MAIIMHON Ha OOPTY 3aCTaBUJI IO-HOBOMY
nepeocMbIcauTh 3anaun L[[YIIa m BBecTM B €ro cocraB CHELUAIbHOE HA3eMHOE
nporpaMMHOe oOecrieueHue, Mo3BoJisoniee (popMUpOBaTh U 3aKiIafblBaTh Ha OOPT
KA  cnenunanbHble  NPOrPAMMBI, 00€eCleynBaIINEe  HOPMAJIbHOE ero
(YHKIIMOHUPOBAaHME TIPU BO3HUKHOBEHUHU PA3IMYHOTO poOAa OTKa30B  WIIHU
HEUCTpaBHOCTEH. 37ech yke He ObLI0o W peud o Bbigaye Ha Oopt KA komanz
ynpasiaeHusi, a Tem Oosiee MaccuBoB KIIM B pyunom pexume. Xots, s
IIOJICTPAXOBKH, PEKUM BBIJJa4l KOMAHJI B «PYYHOM» PEKUME COXPAHEH.

B 1989 roay, ¢ 3amyckom KA «Panmyra-1», Ha opbutre B cocraBe Eaunoit
cnytHukoBoi cuctembl cBsizu (ECCC) naumnaror paboTaTth MOACPHU3UPOBAHHBIC
KOCMUYECKHE anmaparbl, SKCIUIyaTalusi KOTOPBIX TpeOoBajla NPUMEHEHUs He
TPaJMIIMOHHBIX CIIOCOOOB YIpPAaBICHUS B PEXHME BBIJAYM Ha OOpPT OOJBIIOTO
KOJIMYEeCTBA KOMaHJ 3a OIPaHMYEHHOE BpeMsdA. [[ns pelleHus NaHHOW 3ajadd Ha
KHWIlax HKY 0b11 yCTaHOBJEH M YCIEUIHO MUCIOJIB30BAJICS MPOTrPaMMHBIN KOMILIEKC
«Konbio-AK». Mcnonb3oBanue nporpammHoro komiiekca «Kompio-AK» B 11einom
MPEIOINPENEINIO OCHOBHBIE NMPUHLUIIBI aBTOMATH3allMU MPOIEcca BbIJaYM Ha OOpT
KA xomanj yrpaBiieHus.

B »sroT ke mnepuony Ha OTAEHBHBIX NPEANPUSATUAX, H3rOTaBIUBAIOLIUX
CIYTHUKH, TPUHUMAIOT PEUICHUS 110 CO3/IAaHUIO Ha MPEANPUATUIX Mpooldpa3a LeHTpa
VOPABJICHHUS  MOJETOM  KOCMHYECKMX  allllapaTOB  HApOJHO-XO3SAMCTBEHHOI'O
HasHaueHus (rpaxganckux [[YII) wimm  wHOOPMAITMOHHO-BBIYUCIUTEIBHBIX
KOMIUIEKCOB. MIX OoCHOBHOM (pyHKIIMEW ObuT TpuéM M 00pabOTKa TeIeMEeTPUUECKOM
unpopmaruu no paznuuHbiM KA ¢ KUIloB B pexxume pacmapamienuBaHus. ITO

PCUICHUEC B JlaJbHEHUIIIEM npeaonpeacinio CO3aaHuC Ha HOPCANIPHUATHAX HOCHTPOB
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MOHUTOPUHI'a KOCMUYECKHUX alllapaTOB HABUTALIMHU U CBS3U.

Ortan 1994-1999 ronoB npenonpenenua CO3IaHUE U Pa3BUTHE HA OTIEIbHBIX
NPEANPUATAIX KOCMHYECKOW MPOMBIILIEHHOCTH WHGPACTPYKTYpPhl COOCTBEHHOIO
[lentpa ynpaBiieHHs TOAETAMU ¢ COOCTBEHHON Ha3€MHOW KOMaHIHO-U3MEPUTEIHLHOMN
craniuu (HKUC), mo3Bosnsoomiel ocymecTBisTh Kak MNPUEM TeJIeMETPUUECKON
uH(pOpMaIUU CO CITyTHUKOB, TaK U Bblauy Ha 6opt KIIM B uHTepecax ynpaBieHus
CIyTHHKOM B monéte. Kpome mepeuncieHasix Boime GyHKIUNA co3gaBaemblie 1Y IIb1
MOTJIM IIPOBOJIUTH M TPACKTOPHBIE M3MEPEHMS. DTO MO3BOJSIO B IIOJHOM Mepe Kak
YOPaBIATH IOJETOM CIYTHHUKOB KOMMEPYECKOIO HA3HA4YEHUs, TaK W IIpHU
BO3HMKHOBEHMHN Ha anmaparax, nepenanssix B L[YIIel 3akazunka, HEMCIIpaBHOCTEN
WIH OTKa30B, IPOBOAUTH HA HUX PEMOHTHO-BOCCTAHOBUTEIbHBIE PaOOThI, IPUHUMAS
TaKue CITyTHUKH Ha BPEMEHHOE YIIPABIICHHUE.

B 3TOT mepuonx B apXUTEKTypy CPEACTB YIIPABICHHWS AaKTUBHO BHEAPSIIACH
NEPCOHAIBHBIE 3JIEKTPOHHO-BBIYUCIUTENbHbIE MamuHbl (OBM). MHcTpymMeHT 1o
YIOPABJICHHUIO U aHAIN3y TEXHUYECKOTO COCTOSHMS ObUI pa3padoTaH sl UCIIBITAHUN
CIlyTHHKOB Ha 3aBOJIE-U3TOTOBUTENIE, HO XOPOILO MOJOIIEN U JuIsl ynpasieHuss KA B
non€re. OCHOBHBIE MPUHLMIBI TOCTPOEHUS HA3€MHOW amnmapaTypbl, a TaKKe
IIPOIPAMMHBIN S3BIK, UCIIOJIB3YEMBIHN JJI1 HAIMCAHUS POLEAYP YIIPABJICHHUS, JIETJIU B
OCHOBY CO3JaHUs NEPCHEKTUBHBIX HA3€MHBIX IPOIPAMMHBIX KOMIUIEKCOB. K TomMy
K€ BMECTO TPAJUIMOHHBIX HA3€MHBIX HMH()OPMALMOHHBIX KaHaJOB OOMEHa CTalH
MCIIOJIb30BaTh KOCMUYECKUE KaHaJbl CBS3H, TAK HA3bIBAEMbIE CTAHLIMM KOCMHYECKON
cea3u — CKC. Pemrenusi, npuHATBIE B TOT MOMEHT, JIETJIM B OCHOBY OpPraHHU3alldH
MpOIIECCa YIPABJICHUS NEPCHEKTUBHBIX almaparoB, TaKUX Kak «OKCIpecc-Ay,
«Sesaty, «9xcnpecc-AM», a Takke anmnapaToB, U3rOTaBIUBAEMBIX ISl MUHOOOPOHBI
P® [2].

Kpome TexHuMYecKux pelleHui, MNPUHATBIX U1 OpraHu3aluy  mpouecca
yIpaBieHUs, B OTAeNe YyIpaBieHHs Oblla CO3/J1aHa W TOArOTOBJIEHA TIpymnmna
CHEIUATNCTOB, CIIOCOOHBIX CAMOCTOSITENILHO paboTaTh HA anmapaTHO-MPOTPAMMHBIX
KoMmIuiekcax LleHTpa ynpasneHus noaéramu.

2000-2010 rompl cUMTAIOTCSI ATAllOM BBIXOJIA Ha MEXIyHApOJHBIA PHIHOK.
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OTOT 3Tan XapakTepeH TEeM, YTO NPEANpUSATHE BIEPBbIE B CTPAHE IOJIHOLIEHHO
BBIXOJUT HA MEXKIYHAapOJHBIM pBIHOK. Hadaso 3TOMy ITONOXKHMII KOHTPAakT Ha
CO3JIaHKME CITyTHUKA CBs3M «Sesaty /s eBporeiickoit komnanuu «Eutelsaty. B aror
IIEpUOJ TPOUCXOAUT 3HAKOMCTBO C TEXHOJOTHEW YIPABICHUS WHOCTPAHHBIX
CIYTHUKOB M C JOKYMEHTallUel Mo ux ympasieHuio B nojnére. [lo tpeGoBanuio
WHOCTPAHHBIX 3aKa34MKOB CO3JaHbl JUHAMHYECKHE MPOTPAaMMHBIE HMHUTATOPBI
CIIyTHUKOB [2].

JlaHHBI ~ UMUTATOp TMPEACTaBIsET U3 ce0s MPOrpaMMHYI0O  MOJIEIb
KOCMMYECKOI'O  ammapara, KOTopas TEHEPUPYET MOTOK  TeJIEMETPUYECKOU
uHpopMauu B MacliTabe peajbHOr0 BPEMEHM, AHAJOTUYHBIA TOTOKY TM-
uHdopmaruu ¢ peanbHoro KA u pearupyer Ha Bce KOMaHIbl YIPaBIEHUS TOYHO
TaKXe, KaK U peaJIbHbIN arnmnapar.

[IporpaMMHBIii UMUTATOp TMpeAHA3HAUYEH [JJsi OOY4YEHHUs OIepaTopoB,
orpabotku cpeactB LYIla u gns mpoBepku U OTpaOOTKH SKCILTyaTallMOHHOMN
JOKYMEHTAIUU.

Iloka omepaTrop HE OCBOUT YIIPABJIICHUE CIIYTHUKOM C IOMOILIBIO MMUTATOPA,
ero K paboTe C peajbHBIM anmapaToM He JOMycKaroT. M1 He MpoumcXOAUT 3aIyck
peanbpHOrO ammaparta, oka Bce cpencta [[YIla He mpoBepar u He oTpaboTaroT Ha
VIMUTATOpE.

OTO HOBOBBEACHHUE MPUKUIIOCH, U BCE OTEYECTBEHHBIE 3AKA3UMKH TOKE CTaJIU
B KOHTpaKTax TpeOOBaTh CO3JjaHUE UMUTATOPA CITyTHUKOB.

B mHactosiiiee Bpemss B NpOTpaMMHBIE CHUCTEMbl YIpaBJICHHS J00aBlieHa
BO3MO>KHOCTb BBITIOJIHEHUSI OTAEJIBHBIX MPOLEAYP YNPABIEHUS B aBTOMATUYECKOM
pexuMe, B 3apaHee yKa3zaHHOE Bpemsi (Hanpumep, nposenenus ceanco UTHII). Tem

HC MCHCC BCChH ITPOLCCC YIIPABJICHUS ITPOBOJUTCS ITOA KOHTPOJIEM OII€paTopa.
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1.21Ipouecc ynpapjieHUs KOCMHYECKHM aNNapaToM

1.2.1 Ileas npouecca ynpaBjieHUs

Jlsist Toro 4ToObl 00ECTIEUNTDh BBIIIOJHEHHE MOCTABICHHOMN €N, HEOOXO0UMO
OTCIIEeXKUBATh cocTosiHUE apaMeTpoB BA KA 1 cBOeBpeMEHHO yNpaBlIITbUMH.

Takum oOpazoM, mporecc ynpabieHus KA MOXHO oxapakTepu3oBaTh Kak
mpoliecc yrpasiieHusi nmapamerpamu coctossHusi KA HampaBieHHBIN Ha JOCTUXKEHUE
L(EJIX MOJIETA.

Lenpro mporiecca ynpaBleHHUs SIBISIETCS MOCTIEI0BATEIbHOE U3MEHEHNE OJTHUX
U TIOJIJIEp>KaHKE B ONPEACIIEHHBIX MpeJieax APyrux napameTpoB coctosiHust KA.

K uncny xapakrepuctuk coctosiausi KA o0brano oTHOCHT [4]:

— TapaMeTphl COCTOSIHUSI OOPTOBBIX CUCTEM;

— TMapaMmeTpbl COCTOSIHUSL 3JIEMEHTOB KOHCTPYKIMH, ONpPEIEIsIEMblEe CTEIEHbBIO
W3HOCA,  IIEJOCTHOCTH, 3HAYEHUSIMU  MNPUOOPETEHHBIX  Jedopmariuii,
TePMETUYHOCTHIO 3aMKHYTHIX 00BEMOB;

— TmapaMeTphl SKCIUTyaTaluu (TeMIepaTypHbIH PEKUM, YPOBHHU paJHaIluH | JP.);

— pecypcHble napameTpsl KA, nperepreBaroiiye n3MEHEHUs B IPOLECCe MONETa;

— TapaMmeTphl IBWKCHHsS B HMHEPIMAIBHOM MPOCTpaHCTBE IleHTpa macc KA Ha
TEeKYIIHUHN 1 JIF0O0M Hanepén 3aJJaHHbIi MOMEHT BPEMEHHU;

— mapaMeTphl yrioBoro ABwxkeHus KA, onpenensembpie 3aja4aMi OPUCHTAIINHA U
CcTaOMIM3alMU €ro 0Cell OTHOCUTEIFHO 0a30BOM CUCTEMBI OTCUETA;

— KOMIUJICKCHBIC MapaMeTphl (1leJIeBble (DYHKIIMH) CTENEHHW BBHIMOTHEHHS 33734
noJiéTa Ha (PUKCUPOBAHHBIA MOMEHT BPEMEHHU.

LlenenanpaBienHoe wusMeHeHHe cocTossHUS KA Moxker ObITh 00OecreyeHo
TOJBKO MYTEM (OPMHUPOBAHUS W TIOJAYM HA HCIIOJHUTEIBHBIE OpTraHbl OOPTOBBIX
CHUCTEM YIPABISIIOINX BO3ICHCTBUM.

Cnenyer umerb B BUJIy, 4uTO U3MeHeHHe cocTosiHus KA B xome monéra

NpoUCXOAUT HE TOJBKO B pPE3YNIbTATC HCJICHAIIPABJICHHLIX  YIIPABJIAIOIINX
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BozjeiicTBuil (YB) ¢ 3emiun 1mo KOMaHAHOW paguOJIMHUHM, HO W TOJl BIUSHHUEM

BHEIIHUX (PAKTOPOB.

1.2.2 3ajaum npouecca ynpapJjieHus

VYrpaBiaeHue mMoAETOM JODKHO BBIMOJTHATBCS C  YYETOM  (DaKTHUECKHU
JNEUCTBYIONUX M OXHUJAEMBIX BO3MYIICHHA, BEPOATHOCTh IPOTHO3ZUPYEMOTO
MOSIBJICHUSI KOTOPBIX IOCTATOYHO BBICOKA.

[Tpu ynpaBiieHnH MOJIETOM, HEOOXOIMMO pelaTh CISAyIONUe 3a1a4du [4]:

1 OOecrnieuenre HAAEKHOTO BBINOJHEHUS IIOCJIEIOBATEIILHOCTH CMEHBI
cocrosinuii KA, TpeGyemMon Juist TOCTHKEHUS 1eJH MONETa.

2 Ob6ecneuenue npmwkenust KA mo tpebyemoii opoute.

3 [oanepxxanue paboToCIOCOOHOCTH CUCTEM M KOHCTpYKIMHU KA B nesom.

4 OOecneueHue BBITIOJTHEHUS 1 (0 (S:10)7 (Hammpumep, HAy4HO-
UCCJIEI0BATENbCKOW MU MPUKIIAHOMN ) MPOTPaMMBI.

5 OOHapyxkeHHe M TapUpOBaHWE AHOMAJBHBIX CHUTYaIlMd, MPEMSTCTBYIOIIUX
pEIIeHNI0 TIEPEUNCIICHHBIX 3314, TUKBUIAINS X TIOCTIEACTBHMA.

6 Konrpomp Tekymieii pabdorocnocoOHocTH OOpTOBBIX cucteM KA w
BO3MOYKHOCTH BBITIOJTHEHUSI MU TIOCTABJICHHOM 1€JI€BOM 3a1a4H.

7/ TlnanupoBaHue MoJI€Ta Ha CICAYIOIIUI MEPHOJ BPEMEHM, BKIIIOUYas BBHIOOD
COCTaBa M TUIA BO3MOKHBIX PEKUMOB (YHKIIMOHUPOBAHUS CHUCTEM U ammapaTyphl C
MPUBS3KON K ONpEAeTIEHHOMY MHTEpBaJly BPEMEHHU JIMOO K TOYKE OpOUTHI, TUOO K
WHTEPBAIy TPACCHI.

8 IloaroTroBKy MCXOJHBIX JTAHHBIX HA CO3JAHHE YIPABISIIONIUX BO3/IEHCTBUIMA
(koMaHA W MPOTpaMM YIPABJICHHS), ONMPEACISIONINX PEKUMBI (DYHKIIMOHUPOBAHUS
OOPTOBBIX CUCTEM M amlmapaTypbl B COOTBETCTBUU C TUIAHOM.

9 Pazpabotky u Bbigady Ha OopT KA KOomMaHj U TporpaMm yIpaBJICHHS,
HEO0OXOMMBIX JJIsl BBITIOJIHEHUSI pa3pab0TaHHOIO IJ1aHa.

10HaBurannonHoe odecreueHrne NoaeTa, MpeIHa3HauYeHHOE AJIsl ONpeaeICHUs

TEKYUIUX U MPOTHO3UPYEMbBIX TaPaMETPOB JBUKEHUS.
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11KoHTposib 60PTOBOTO BPEMEHH, MPUBA3KA €T0 K CUCTEME €IMHOTO BPEMEHU
U y4€T TpU TUIAHUPOBAHMU paboThl OoOpTOBBIX cucteM KA wu paspaboTke

VIIPABJIAIOIINX BO3JICUCTBUU.

1.2.3 ®yHkuuu npouecca ynpanpjeHusi

OcHOBHbIE KOMIIOHEHTHI TpOIlecCa YMIPABICHUS TOJETOM JIIOOOTO THIIA
KAocyiiecTBisitoTcsi B pe3yjbTaTe BBINOJIHEHUS CUCTEMOM YIIPABICHHUS MOJIETOM
piga (QyHKUMA, COCTaB U OCOOCHHOCTM pealn3aluu KOTOPBIX JJsi  JIH00OM
KOH(HUrypallui KOHTypa yHOpaBieHHs M C(HOPMHUPOBAHHOIO ILJIaHA IOJIETA
npe/CTaBICHbBI HIKe [22].

1 Koppekuus maHa noj€ra 1 ornepaTuBHOE TUIAHUPOBAHUE.

2 HaBuraiimoHHbI€ UBMEPEHUS U OATTMCTUYECKUE PACUETHI.

3 Brigaua Ha GOpPTOBBIC MCIIOJHUTEIBHBIE CUCTEMBI alapaTra yIpaBiIsiolux
BO3JICHCTBUM. YTIpaBIsIONIME BO3JACHCTBUS MOXHO KJIacCH(PUIIMpPOBATh  Kak
«CpOYHBIE» (IJI OTIEPATUBHON peasM3alK PEIICHHS ), «KHECPOUHbBIE)» (MCIIOJIHSIEMbIC
B JIFOOOM y/1OOHBI MOMEHT B T€UCHHUE OMPEACICHHOTO BPEMEHH), C TOUHO 3aJaHHBIM
BpeMEHEeM (HampuMep, KOMaHJbl BKJIIOYEHUS JBUTaTessl MPU MaHEBpE U T.J1.) H
nocJyieloBaTeIbHasl BblJlaya Ha OOPTOBBIE CHUCTEMBI YIPABIISIIOIINX BO3JICHCTBHUI B
TUTIOBBIX MOJIETHBIX ONEpaIUsiX.

4 KoHTpoJIb MapaMETPOB COCTOSIHUS arlapara.

5 OO6napyxeHue ¥ UIACHTU(DUKAIUS HEIITATHBIX CUTyalluii B IMpollecce
KOHTPOJISI COCTOSIHUSI.

6 Omenka moJera, BbIpabOTKA M MPHUHATHE PEIICHUN MO JaJIbHEHUIIIEMYy €ero
BBITIOJIHEHHUIO.

7 PearupoBanue Ha OOHapyXEHHbIC HEIITaTHbIE CUTYaLIUH.
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1.2.4 KoHTypsl pouecca ynpabJjeHust

OmnpiT 3kcrutyaTanuu KA mokassiBaetr [22-32], uro 3¢ dekTrBHOE yrpaBiIcHHE
UX TOJIETOM HaWiydlIuM o00pa3oM oOecreuyuBaeTcs CUCTEMON W3 JABYX KOHTYPOB,
KQKJIbIM 13 KOTOPHIX MOXKET BBIMOJIHATH BCe (DYHKIIMU WIIA UX 3HAYUTEIbHYIO YaCTh.

IlepBbIil KOHTYp — Ha3emHbI Komruiekc ynpasieHus (HKY), cocrosmmii u3
nenTpa ynpasienus nonétom (LIVII), HazemHO# cTaHIIMM KOMaHIHO-U3MEPUTEIbHON
cuctembl (HC KUC) u cuctemsl cBsizu nepenaun nanubix (CCII), npencraBieH Ha
pucynke 1.2.1.1[YIloOecnieunBaer pemenue clieayromux 3amay [22, 23, 31, 32]:

— YIOpaBJICHUE B MEPUOJ JIETHOW OHKCIUIyaTallMM B INTAaTHBIX WU aABAPUMHBIX
CUTYyalusX;

— JIOJITOBPEMEHHOE M ONepaTUBHOE I1aHupoBaHue padoTsl cucteM KA u HKY;

— aBTOMAaTU3WPOBAHHAS MOATOTOBKA UCXOAHBIX JAHHBIX I IPUHATHS PEIICHUI
no ynpasieHuto KA cpeacrsamu HKY;

— aBTOMAaTU3WPOBAHHBIN pacugér, dbopmupoBaHnue, perucrpanus,
JOKYMEHTHUPOBaHUE W BblJjaya KOMaH]J U MPOTpaMM YIPaBJICHUS OOPTOBOM
arrapaTypou;

— aBTOMATH3UPOBaHHBIA  cOOp,  XpaHEHHWe,  perucrpauus, o00paboTKa,
JOKYMEHTHUPOBAaHUE M BOCIPOU3BEIICHUE TEJIEMETPUUECKON M TPAeKTOPHOMU
uHdopMaIuy;

— aBTOMAaTU3WPOBAHHBIM aHAIU3 MW OTOOpaKeHHWE COCTOSIHUS ~ OOpTOBOM
anmnapatypsl KA;

— ompezaelieHne mapameTpoB opOouThl KA 11 mpOTHO3MpPOBaHUS IBWKEHUS U
KOPPEKIUU OpOUTHI, ONIPEACIICHUE W BhIladya MCXOJHBIX JAHHBIX JJIs pacdera
30HBI paguoBuanuMocTy (3PB);

— pacuer 1eneyKazaHuil JAJisl HaBeJeHUsI aHTEHHbI Ha3eMHbIX ctaniui KU1C;

— IUIAHUPOBAHUE U KOOPIWHAITUS MTPOBEACHHS pa0oT 1Mo ynpaBieHnuio KA;

— peuieHue 3a1a4 OauMcTUYECKoro obecnieuenus ynpasieHus KA;
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— asTomarusupoBaHHoe B3aumoaeiictsue ¢ HC KHC.

KA

bKY

HKY

HC KIIC [

CCILO

Pucynok 1.2.1 — Cxema ynpasnenus KA

HC KHC npennaznadeHa Jjisl pEMICHUS CIEIYIOMMNX 3a/1a4:

— ynpasieHue KA;

— B3auMojekcTBHe ¢ 6opToBoi anmapartypoit (BA) KHUC;

— mpuém u3z ILVYII mo CCIIJ] TexHOJIOTMYECKOW, KOMaHIHO-TIPOTPAMMHOM
unpopmanuu (KIIN) u navaneusix ycnosuit (HY);

— pacuér neneykazanuii (ILY) no HY, nonyyaembim u3 LIYII no CCII/I;

— asroconpoBoxaenne KA no I1Y;

— npuém ¢ KA tenemerpuueckoit napopmarmu (TMU), e€ pacummdpoBsiBanue u
nepenava B LIYII;

— mmdpoBanue u mnepenaya Ha KA pammoxomann (PK) m maccuBoB KIIU,

nonyyeHHsix u3 LIVYII;
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— MPOBEJEHUE H3MEPEHUs TEKYIIMX HaBUTALMOHHBIX mnapameTpos (MTHII)

(YTJIOBBIX M3MEPEHUH U TAJIbHOCTH ), Bblaua pe3yibTaToB n3Mepenuit B LIYII;

— (QopMupoBanue u npussska MectHol mikainsl Bpemenu HC KUC k eauHoMy

BPEMEHU IO CUTHAJIAM NPUEMHUKOB;

— (opmupoBanune uapopmaims ¢pynkiuonaabHoro koutpois (MOK) HC KUC,

u niepenayva e€ B LIVYII;

— 0TOOpa)keHue U TOKYMEHTUPOBAHUE BCEX BUIOB MH(POPMAIIHH.

CCII[ obecrieunBaeT 3alMIIEHHYIO CBSI3b MEXKTy cocTaBHbIMU yacTsiMu HKY,
a Taxoke Mmexay LIYII u BHemiHUMHU aOOHEHTaMU.

Bropoif koHTyp — OOpPTOBOI KOMIUIEKC YIpPaBJICHUS, BKIIOYAIOMIUNA B ceOs
CMHTEJUICKTyaIbHYI0» YacTh B BuJe BIIBM u ucnonHutenbHyto — B Bujie mpubOpoB,
npeoOpa3yronux BbIXoJHbIe cUTHaIBI BIIBM B ympaBnsoniue BoO3AeHCTBUS
HEOOXOMMOr0 BHUJA.

BopTOBOI KOMILJIEKC YIIPaBIEHUS SBIIAETCA SIAPOM MOJYJISI CITYKEOHBIX CUCTEM
KA u nomken obecrnieunBath [24-26]:

| ympaBmsAronyro cpegy Ui pealM3aldMd  3a7ad KOHTYPOB yIPaBJICHUS
0opToBBIX cucTeM KA;

2 opraHu3ainuio aBTOHOMHOTO KOHTYypa ynpasieHus KA;

3uHQOPMALIMOHHO-IOTUYECKOE B3aMMOJIEUCTBHE C BHEUIHUM KOHTYPOM
ynpasienus KA.

B cocra BKY, mnpencraBneHHbii Ha pucyHke 1.2.2, BXOAWT ciemyromias
anmaparypa [24]:

- KHC — komaHgHO-U3MepUTENIbHAS CUCTeMa ISl pelIeHus 3ajad 1o
B3aMMOJICUCTBUIO C Ha3eMHbIM KomiuiekcoM ymopasienus (HKY), a rtaxke mns
IIpUEMAa W PETPAHCISILIMM CHUTHAJIa M3MEPEHUs JOalbHOCTH. (OHAa COCTOMT W3
BBICOKOYACTOTHOTO MpHUEMOINEpEaoero 01oka (KOMaHIHOM paauOIMHUK) U
HU3KOYAaCTOTHOTO 0JI0Ka, CoAepKallero aAemudpaTopbl paauoKOMaH/, MPorpaMMHO-
BPEMEHHBIE YCTPOMCTBA, 3aJAOIIMK TIEHEpaTop M anmaparypy 3amludTbl  OT
HECAHKLIMOHUPOBAHHOTO JOCTYIIA B KOHTP yIpasieHus. Ha cirydait oTka3a OCHOBHBIX

KOMIIZICKTOB IIPEAYCMOTpPEHA AaBTOHOMHAasA CXCEMa IICPCKIIOYCHHA Ha PCE3CPBHBIC
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KOMITJIEKTHI B CITy4ae JUIUTEILHOTO (00see CyTOK) HEMPOXOKIECHUS PATMOKOMAH].
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Pucynok 1.2.2 — CtpykrypHas cxema bBKY
- BATC - OoproBas anmapaTypa TeJIeCUTHAIM3AUU Mg cOopa u

dbopMHpoBaHUS TEIEMETPUIECKON HHGOPMAIIMH JIJIsl BBIJIAYH T10 3apocy B OOPTOBOU
koMmibtoTep (BLIBK) 1 111 BbI1aun BO BHEIIHUI KOHTYP YIPaBIEHUS.

- BIUIBK — O6oproBoil tu(poBOi BBIUMUCIUTENbHBIA KOMILIEKC, OOpPTOBOIA
kommnbioTep OH cocTouT M3 MHOTromporeccoproir BIIBM, dhopmupoBaTens 60pToBOiM
ImIKajgbl BpeMeHu u npubopHbix wuHTEepdeiicoB cBsizu BIIBM ¢ 0OoptoBoit
anmapartypoit. UHpopMannoHHbIN, TeIeMETPUIECKUA U KOMaHIHBI OOMEH MEXITy
BIIBK u ocranpubiMu npubopamu, Bxoasummu B coctaB BKY u apyrux cucrewm,
OCYUIECTBJISIETCS 110 MYJIbTUILUIEKCHOMY KaHaly OOMEHa C MOMOILbI0 BCTPOCHHBIX B
KaXXAbIH IPUOOp CTaHIAPTHBIX KOHTPOJIEPOB OOMEHa.

[Tpumenenue BIIBK ympomaeTr moctpoeHue OJ0KOB ymHpaBieHUsS OOPTOBBIX

cucteM KA ¢ COXpPaHCHUCM 3a HUMMM IJJICMCHTAPHBIX KOMMYTAIIMOHHO-JIOTHUYCCKUX
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byHKIMH, 94TO co3Aa€T ycnoBus A uX o0beanHeHus B oouwmii 010k — BY BKY.

B mpouecce pynkunonnpoBanusi KA BIIBK o6ecnieunBaet nieHTpann3oBaHHOE
nporpammHoe yrpasienue KA, dopmupyemoe mo ucxomusiM gaHHbiM HKY u
pe3ynbTartaM aBTOHOMHOW JIMarHOCTHKM COCTOSIHMSL OOpTOBOMl ammaparypblHA
OCHOBAHHMH TeJEMETPUYECKON HH(pOopMaluu. ABTOHOMHAs JUArHOCTHUKA COCTOSHUS
KA B BIIBK mno3Bonsier cokpatuth 00béM mepenaBaemori HKY wundbopmanum o
MUHHAMAJIBHOTO YPOBHS B BUJI€ KPATKUX OTYETOB.

- BY BKY — 6nok ymnpaBneHus ajisg peuieHus KOMMYTAI[MOHHO-JOTUYECKUX
3a/lay, pacupenenss Lenu MUTaHus OOpTOBOM ammapaTypbl, UX TOKOBYIO 3alUTy U
peanu3ys JOTUKY yNpaBiieHus 0coObIMU coObITUAMH Ha KA: «KOHTaKT oTaeneHus»,
«Otknrouenue Harpyskm», «lloreps opuentanuu Ha ConHue», «PexuM aBTOHOMHOMN
COJIHEUHOW OPUEHTALIAW.

- BU BKY — nononHuTenbHbIA 010K MHTEPPEHCHBIN 1711 00€CTIeUeHUsl CBS3H
Mexay anemenTamu bKY u Gnokamu ynpaBiieHUs HaNpsHKEHUEM.

COBOKYITHOCTB BCEX 3JIEMEHTOB JIByX KOHTYPOB 00pa3yloT 3aMKHYTbIA KOHTYP

JTHUCTaHIIMOHHOTO yrpaBieHus KA.

1.2.5 Moaenab npouecca ynpabJjieHUs

VYrpaBiieHue rpynmnoil OJHOTUIHBIX CITYTHUKOB OCYIIECTBIISIETCS W3 €IUHOTO
HKY, ocHaméHHOro cOOTBETCTBYIONUM HAOOPOM CPEICTB, KOTOPhIE 00ECIICYNBAIOT
MocJe0BaTeIbHO-TIapaJIeIbHYI0 padoTy ¢ KaxkabiM KA.

Jnst ynpasnenus KA pa3nuyHOro 1eeBOro Ha3HAYeHUs  MCHOJIb3YIOTCS
paznuunble Tunel HKY, ornuuarommecss BeZOMCTBEHHOW MNPUHAJIECKHOCTHIO
(BOCHHOM WJIM TpaXAaHCKOM), TuNIoM KA 1 ucnonb3yeMbIMU OpOUTAMH.

VYopasisitomue  Bo3aedctBusi  (paguokoMannbl  (PK)) u  3aknmaneiBaemast
uHpopmarust  (komanaHo-tiporpammHas  uHpopmanus (KIIWM) wu  uudposas
undopmarus (1)) bopmupyrores B LIYIIL. Ilo nmuausam CCII nepenaércs B HC
KHNC, u panee u3 LEHTPATbHON CTaHIMM NOCTYNAOT HA AHTEHHYKO CUCTEMY U

nepenatorcss Ha KA. Ha KA uHdopmanus npuHUMaeTrcss aHTEHHOM CHCTEMOM U
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nepemnaércs B bBKY. Jlamee BIIBM mpowsBoguT Bce HE0OXOmUMbIE ICHCTBUSA U
nosrydaet orBeT oT anmnapaTtypsl KA. Oteer B Bune TMU unu kB. PK nepenaércs Ha
aHTEHHYIO cucteMmy W ganee Ha 3emumo. Ha 3emne TMU wimm kB. PK npunnmaercs
AHTEHHOW CHUCTEMOIl. 3aremM mpeAaéTcs B COOTBETCTBYIOIIME IEHTPHI (Hampumep,
HEeHTp cOopa TeneMeTpruiecKo HHPOpMaUU Ui OATTUCTUYECKUN LEHTP) U MOCIe
obpabotku nepenaércs B LIYII [28, 29].

JIro60it mporecc 0OBIMHO OomHChIBaeTCs ¢ momMorisio UML-Monenn, a iMEeHHO
JarpaMMbl aKTUBHOCTH.

UML — 510 yHU(UUUPOBAHHBIM  S3BIK  MOJEIUPOBAHMS, TO  €CTh
A3BIK Tpa(hUUeCcKOro onucanus  abcTpakTHOW — mojenu cuctembl. CozmaH s
ONpEICNICHNs], BU3yAIN3allUH, IPOCKTUPOBAHUA U JOKYMEHTHUPOBAHUS, B OCHOBHOM,
nporpaMMHbIX cucteM. UML He sBIsSIeTCd S3BIKOM NPOTPaMMHUPOBAHUA, HO Ha
ocHoBaHnu UML-Moneneli Bo3MokHa renepanus koaa. OIHONW U3 pa3HOBHIHOCTEM
UML-Mopenu siBiisieTcst iuarpamma akTuBHocTH (anri. activitydiagram). Juarpamma
AKTUBHOCTM — 3TO JOMarpamMma, Ha KOTOPOM IOKAa3aHO pa3j0KEHHUE HEKOTOPOHU
NEATeIbHOCTH Ha €€ cocTaBHble 4acTH. llog AesATeIbHOCThIO MOHUMAETCS
cnenu@uKauss  UCIOJHAEMOTO  TOBEJAEHUS B  BUJE  KOOPAMHUPOBAHHOIO
MOCJEA0BATEIBHOTO M MAapAJUIEIBLHOIO BBIMIOJTHEHUS MOJYUHEHHBIX 3JIEMEHTOB —
BJIOKEHHBIX BUJOB JEATEIBHOCTH M OTACNIbHBIX JEHCTBUH, COCAMHEHHBIX MEXKIY
co00# MOTOKAMH, KOTOPbIE€ UAYT OT BBIXOAOB OJHOTO Y3Jia KO BXOJaM JIpYTroro.

Jlna  Oompmmieit  HarmsgHoctd  jpanee  npuBeneHaUML-mopensnpornecca

ynpasieHussKA B BUJie [1uarpaMMbl aKTUBHOCTH, MTPEACTABICHHOW HA pUCyHKe 1.2.3.
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B7%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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1.3MeTtoabl ynpaBjieHHs] KOCMHYECKHM aNNapaToM

B kax1oM U3 KOHTYpOB yIpaBieHHsS (KOTOpPbIE€ OMUCAHbI B MPEIbIIYIIEM
naparpade) CyIecTByeT CBOM MCTOYHHK YIpaBistonux BosaehcTeuii (YB). B cBsa3m
C OTUM MOKHO BBIJICTIUTH JIBE TPYNIIBI METONOB YIIPABICHUS, MPEIACTABICHHbIC HA
pucynke 1.3.1: nis mepBoi TpynIibl HCTOYHUKOM Y B sABIIsieTCsl HA3eMHBIA KOMILJIEKC
ynpasienus (HKY) (komanasblid, mporpaMMHbIA, KOMaHIHO-IPOTPAMMHBIN), JUIS
BTOpPOW TIpynmbl HCTOUHUKOM YB sdABnseTrcs OOpPTOBONM KOMILJIEKC YIpaBJICHUS
(aBTOHOMHBIH, KOOPJIMHATHBIM, KOOPJIMHATHO-BPEMEHHOM, KOOPAWHATHO-

IIPOTPaMMHBIH, IPOTPAMMHO-BpEMEHHOI )[45].

MeTon yrnpaplIeHHA

ABTOHOMHBIH KomannHerii  IIporpaMmubiii  KooOpIOHHATHEIN

e o T

KomaHnmHo- IIporpammuo-  KoopnuHatHO- KoopnouaaTHO-
IPOTPAMMHBI BpeMeHHO IPOTPAMMHBI BpeMeHHOI

Pucynok 1.3.1 — Knaccudukaius cyniecTByronMx METOI0B YIIPABICHUS
1.3.1 KomaHaHbIii MeTO/ YpaBJeHUs

KoMananbiil MeTO ynpaBiIeHUsT 3aKJII0YAETCS B TOM, UYTO Ka)KJas KOHKpETHas
omnepanus ynpapJIeHHs OCYIIECTBISETCS TOJIbKO Mo komangam ot HKY [1].

[IpakTrueckass peanu3aivs JaHHOTO MeEToAa TpeOyeT HaJIWYus Ha MOMEHT
peanuzanuu onepanuii 3apoCHOT0 U OTBETHOTO KaHaJOB cBs3u ¢ KA.

[IpeumyiiecTBO JaHHOTO MeETOJa B TOM, YTO OH SBJSIETCS Haubosee
NpOAYKTUBHBIM it cranmoHapusix KA u KA, Haxomsmmxcs  Ha
BBICOKORJUTUIITAUYECKON opbuTe. Ho ecTh M HEeA0CTaTOK: OH OYeHb TPYHOEMKHI, TaK

Kak TpeOyeT MOCTOSTHHOTO 3aJeiiCTBOBaHUs cpecTB U ciyx0 HKY.
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[Tpumepom siBnsiercs KA «Hanmexma», nzoopaxeénnsrii Ha pucynke 1.3.2 [6, 7,
45].91or KA paspaboranma poccuiickas ¢upMa AKIHOHEPHOE OOIIECTBO
«MHbopmalioHHbIe CITyTHUKOBBIC CUCTEMBI» UMEHM akajemuka M. @. PemetHéna.
KoMannnbiii Meto ynpasiieHus: g AaHHOTOKA wmcnosb3yeTcs il MoAAep:KaHus
CUCTEMBI B pabOTOCIOCOOHOM COCTOSIHMM, peaju3ysl g OSTOro KOMAaH/IbI,
nonydyennble ¢ HKY. Otot anmapar Haxoautcs Ha Hu3Kkoi kpyrosoit opoure (HKO) u
UCIIONIB3YyeTCs s omoBemennss o OenctBun Kocmac-Capcar  (MeXayHaApOmHAS

CIIYTHHKOBAsA ITIOUCKOBO-CIIaCAaTCIIbHAA CI/ICTeMa).

Pucynok 1.3.2 — Kocmuueckuii anmapar «Hanexna»

1.3.2 TIporpamMMHbIi MeTOJ YNIPaBJIeHUSA

[IporpaMmMHBIiI MeTOA yHOpaBlICHUs] peanu3yeTcss Ha OOpTy KOCMHYECKOIrO

anmapara C UCIHOJb30BaHHEM MpOrpamM, 3aKiaiblBaeMbix ¢ 3emuu [l], wu

BBITITOJIHACMBIX OaJI€C€C aBTOHOMHO.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BF%D0%B0%D1%81-%D0%A1%D0%B0%D1%80%D1%81%D0%B0%D1%82

ITpu peanu3aldyd JIaHHOTO METO/a €CTh CBOM IPEUMYIIECTBA: HET
HEOOXOMUMOCTA YYUTHIBATH BpEMsS U YCJIOBHS PaclpOCTPAHCHHsI PaJAMOBOJH,
COCTOsIHHE aTMOC(epbl, HAJTMYMsI TTIOMEX, a TAKKE CYIIECTBEHHO CHIDKAETCS 3arpy3Ka
HKY. Opnako MeTojq uMeeT W HENOCTAaTKH, OCHOBHBIM U3 KOTOPBIX SIBISIETCS
OTCYTCTBUE Ha 3eMJie TOJHOIIEHHOTO KOHTPOJISi COCTOSIHUS OOpTOBBIX cucteM KA B
MIPOIIECCE BBIMOJIHEHUS OTAEIBHBIX KOMAHJ 3aJIOKEHHON MPOTPAMMBbl yIPABICHUSI.
OTO ¥ NPUBOJUT K HEOOXOJUMOCTH co3laHusi B coctaBe KA M Ha3eMHBIX CpEICTB
YOPaBJIECHUS CHENUAJIbHOW CHCTEMBI «IE€peNaun-npuémMay CUTHAJIOB aBapUHHOIO
OTOBEILEHUS.

[IporpaMmHBI METOA YNpPABIECHUS HA JAHHBIA MOMEHT HCIIOJNB3YETCA Ha
cnytaukoBori cucteme «IJIOHACC», mokazanHoit Ha pucyHke 1.3.3 [8, 9, 45],
pa3paboranHoii  Poccuelt  Ha  mpeanpusTUM  AKIHUOHEPHOE  OOIIECTBO

«MHdbopmalimoHHbIe CITyTHUKOBBIE CHCTEMbD» UMEHH akajgeMuka M. @. PemeTnéna.

Pucynok 1.3.3 — Kocmuueckunit annapar ciiytHukoBou cucteMbl «I JIOHACCy

CnytaukoBasi cucrema «[JIOHACC» wucnons3yercss Ha CpeaHell KpyroBoi
opoute (CKO) ansa popmupoBaHus HENIPEPHIBHOTO MOJII HABUTAIIMOHHBIX CUTHAJIOB.

bnarongapst cepun xomanj, 3anoxkeHHbix B BKY KA ot HKY, cnytHukoBas cucrema
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BBICOKO TOYHO OIPCACIIICT KOOpAMHATBI W CKOPOCTU IOBUKCHUSA O6’BCKTOB,

OCHAIIICHHBIX CIICHUAJIbBHBIMU IIPUCMHUKAMMU.

1.3.3 KomMaHaHO-porpaMMHbIii MeTO/ YIIpaBJIeHUs

KomOuHMpoBaHHOE  yNpPaBICHUEWIM  KOMAaHIHO-NIPOTPAMMHBIA  METOJ
YIOPaBICHUS] COBMEMACT (PYHKITMH PACCMOTPEHHBIX KOMAHIHOTO W TIPOTPAMMHOTO
ynpasneHnus. [Ipou3BoauTCS KOHTPOJIb OTPaOOTKM OOpPTOBOWM MpOrpaMMbl U
OTIEPAaTUBHOE BMEIIATEILCTBO B MPOLIECC YIPaBICHUS MPU OTKIOHEHUU €ro OT
Tpedyemoro [1].

MeTo KOMOMHHUPOBAHUS YIPABICHUS UMEET CBOM JOCTOMHCTBA: CYIIECTBEHHO
yMeHbIIaeT O00bEM uH(GOpPMALMK, TE€pelaBaéMOd MO0 KaHallaM CBf3H, 4YTO
3HAYUTENBHO OOJIeryaeT MPOIECC YNpaBIeHUsI U CHIDKAET 3arpy3ky cpeacts HKY. B
CBSI3M C pean3yeMOil THOKOCTBIO YIPABICHHUS 3TOT METON TMOJYYWJI IIUPOKOE
pacnpoCTpaHEeHUE MPHU MPOECKTUPOBAHUM U co3aHnu coBpeMeHHbIX KA. Ho y Hero
€CTh U HEJIOCTATKU: U3-3a OTCYTCTBUS Ha 3€MJI€ MOJHOLIEHHOTO KOHTPOJISI COCTOSHUS
ooproBeix cucteM KA B mpoiiecce BBITIOJIHEHUS OTIAEIbHBIX KOMaH] 3aJI0KEHHOU
pOrpamMMbl ~ yMpaBleHUs, HEOOXOAUMO CO37aBaTh KaHAl «Iepeaadr-nmpueémMay
CUTHAJIOB aBApUHUHOTO OMOBEIIEHUS.

KoMOMHHMpOBaHHBIM METOZ YNpaBIEHUS HCIOJIb3YeTCd Ha CIYTHUKOBOMN
cucreme «MILSTAR», mnpencrasnennoit na pucynke 1.3.4 [10, 11, 45]. Eé
pazpaboruukom siBisiercst CILIA. Dra cnytHukoBas cucrema Haxonutcs Ha ['CO u
o0ecrneunBaeT CBsI3bI0 apMUI0, (BJI0T U BOGHHO-Bo3ayIIHbIe cuiibl CIITA. [{ns nanHOM
CIIyTHUKOBOW CHCTEMBbI (DYHKIIMM KOMAHJIHOTO METO/a YTPABICHUS HCIOIL3YIOTCS
JUIs  TIOAJCPKaHUS CHUCTEMbI B pabOTOCIIOCOOHOM COCTOSSHUM, a (DYyHKIIUU

IMporpaMMHOIO METOAa HGO6XOI[I/IMBI JJIIs oOecreueHHS CBS3H.
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Pucynok 1.3.4 — KocMuueckuii annapar cryTHUKoBor cucteMbl « MILSTAR»

1.3.4 TIporpaMMHO-BpeMeHHOI MeTO/] yIIpaBJIeHUs

B pamkax nporpaMMHO-BPEMEHHOIO METOJla YIpaBIEHUS OOECIEeYNBACTCS
oTpaboTKa MporpaMM, BO BpeMsi KOTOpbIX mopaércs YB B ompenenéHHbIE MOMEHT
BpeMeHH [3]. Pacu€rel BpemMeHM BBIIAYM PA30BBIX KOMAHJ, BPEMEHHBIX W
MapaMETPUUECKUX YCTAHOBOK, MCXOAHBIX AAaHHBIX BHITONHAIOTCS B HKY. Pesynbrars
pacué€roB nepenarorcs Ha 6opT KA B Bujie paboueil mporpamMmsl, a BCE YIIPABIISIIOITUE
KOMaH/bl (cUrHasibl) GOPMUPYIOTCS B OOPTOBOM KOMILJIEKCE YIIPABICHHUS Kak
3a/laHHas (PyHKIMS BpEMEHHU B COOTBETCTBUHM € paboyueil mporpaMMoi.

[Ipu nmanHOM WMeTOZe yIpaBieHHUE BCeMU cucTteMaMud u mpudopamu KA
MPOUCXOJIUT MO BPEMEHH B COOTBETCTBHMU C MPOrpaMMoil Mojiéta U 00padOTKOM
MOTOKa HMH(POpPMAIMKU O pealbHOM COCTOSIHUU cucteM KA, paccuuThIiBaeMbIX U
3aJ1aBaEMBIX C 3EMIJIH.

[IporpamMmMHO-BpeMEHHOE yIIpaBiIeHHE 0a3UpOBAIOCh Ha IBYX MOJTOKEHUSX:

1 OmnpenenéHuble onepalnuyl yOpaBiI€HUS MNPOU3BOAITCA HaJA Pa3IUYHBIMU
palioHaMu 3eMHOro mapa (B pa3IMYHbIX TOYKAX TPACKTOPUHU IMOJIETA), TO €CTh
dbyukimonupoBanue bA omnpenensercs monoxernem KA.

2 Ha ocHOBaHMM TPaeKTOPHBIX U3MEPEHUN C 3eMIIM MOXKHO Ha ONpPEeIEHHOE
BpeMsl C JIOCTaTOYHOM CTEMEHbIO TOYHOCTH MPOTHO3UPOBATH TPACKTOPUIO JIBUKECHUS

KA, T0o ecTh 3HaTh €ro NoJ0KEHUE BO BPEMEHHU.
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ACY, peanmusyomias MOporpaMMHO-BpeMEHHON Meroa ympaBienus KA,
BKJItOYaJia B ce0si COBOKYIHOCTh CPEACTB, HaXOAAIMIMXCs Kak Ha 6opty KA, Tak u Ha
3emue.

BKY Bximouan B ce0s KOMaHJHBIE YCTPOWCTBa, YCTPOMCTBA mMepenadyu
uHdopman Ha 3emilto, OOpPTOBBIE KOMMYTAIMOHHO-IOTUYECKHE YCTPOMCTBA WU
pean30BbIBAJ 3a]1a4M 1O yIpaBieHU0 KA B COOTBETCTBUM C IpOrpaMMON MOJIETA.

HKY ocymectBisit moarotoBky u nepenaday Ha 6opt KA PII mns peanmmszanuun
e€ Ha ONpENeNIEHHOM YYacTKe BpPEMEHM, IEpefady pa3oBbIX KOMaHII M CBEPKY
OOpPTOBOTO €IMHOTO BpeMEHM ¢ Ha3zeMHbIM. [ToaroroBka PII mpousBoamiacek B mHemsx
pelIeHrs OMEPATUBHBIX 3aJlad C YYETOM IPOTHO3a MapaMeTpPOB JIBUKEHUS IIEHTpa
macc KA, mpornosza cocrtosausi KA, paccuntsiBaembix B HKY ¢ yuérom maHHBIX
TeJIEeMETPUUECKON MH(OPMALIMU U PE3YJIbTATOB CBEPKH BPEMEHH.

OyHKIMOHAIBHBIMU ~ 33/ladaMUd  MPOTPAMMHO-BPEMEHHOTO  YIPABIICHUS
SABJISUINCH:

1 Ilpuém, nemmdpoBaHHEe W BbIJa4a IMOCJIE COOTBETCTBYIOLIEH JIOTHMKOW
00paboTKK Ha OTNIETBHBIE CUCTEMBI PA30BbIX KOMAH/I.

2 Ilpuém, nemmdpoBaHWe BPEMEHHBIXYCTABOK [JII WX TOCIICTYIOIIETO
WCIIOTHEHUS ¢ HEOOXOIMMOM BPEMEHHOM 3aJIePIKKOM.

3 ®dopmupoBaHuEe, XpaHEHHE M BbIaya Ha OOPT M3MEPUTETHLHOU CUCTEMBI
CUTHAJIOB OOPTOBOM IIKaJbl BPEMEHH, C 1I€JIbI0 TPUBA3KHU PE3yJIbTaTOB U3MEPEHUMN K
1IKaJie €MHOTO BPEMEHH.

4 Tlepenadya Ha 3eMJIt0 KBUTAHLMK O MPABWILHOCTU MPOXOXKACHHUS Ha OOpT
Pa30BbIX KOMaH/I.

5 BricraBka KA B opOuTanbpHOM cucTeMe KOOpAUHAT.

6 OcymiecTBieHre pexuma Koppekuuu opOuThl u opueHTanuu KA mnepen
BBIJ]Ja4€il TOPMO3HOTO UMITYJIbCA.

7/ PazmMHOXEHWE TpaHCISIIMS W JIOTHYEeCKas o00paboTka  KOMaHIHOM
uH(pOpMaIK OT BCEX KOMAHJHBIX YCTPONCTB M KOMaH]l B3aMMHOIO YIIPaBJICHUS OT

OOpPTOBBIX CUCTEM.
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8 Pacmpenenenue 3neKTpUYECKOW HHEPTHM B COOTBETCTBHHM C IMPOTPAMMOM
paboThl OOPTOBBIX MPUOOPOB U 3aIUTa OOPTOBON CETH OT MEPETPY3KH.

9 [lomyyenue u mnepemadya Ha 3eMIII0 HU3MEPUTENILHOM HMH(OpMAIUU B
nporecce nonéra KA.

Peanu3zanus 3Toro MeTona ynpaBieHUsT HA U3EIUSAX PAHEE OCYIIECTBISIACH C
UCIIOIb30BAHUEM TPOCTBIX JJIEKTPOMEXAHUYECKUX YCTpoHCTB. Ha coBpeMEeHHBIX
U3JICNUAX JTaHHBIM METOJ] pean3yeTcsl MPOrpaMMHBIM CITIOCOOOM C MCTOIb30BAHUEM
BIIBM. DOto pnmaér mnpeuMyliecTBO JaHHOMY METOAY: PE3KOe pacIIUpEeHHe
(YHKIMOHAIBHBIX BO3MOXKHOCTEM, TO €CTh IPOrpaMMbl ABTOHOMHOW padOThl MOTYT
NOMNOJHATBCA ~ (parMeHTamu,  (POpMUPYEMBIMH  OOPTOBBIM  IPOrPAMMHBIM
obecneueHueM. OnHaKo, KaKk U y OOJBIIMHCTBA BBILIE OMMCAHHBIX METOJOB, Y HETrO
€CTh HEJOCTarOK: HET BO3MOXKHOCTM IOCTOSHHOIO OTCIICKHUBAHHUS C 3eMIIU
COCTOSIHMSI OOpTOBOW ammaparypbl BO BpEMsI BBIIOJIHEHUS MPOrpaMM Ipolecca
YIPABIICHHUS.

[IpumepoM TpPOrpaMMHO-BPEMEHHOIO METOAA YIPABICHHUS MOXET CIYKHUTh
CIIyTHUKOBas CUCTeMa «Yiuccy, u3oOpaxxéHHas Ha pucyHke 1.3.5, coBmecTHOro
npousBogcTtBa EBpomst u CIIA [12, 13, 45]. Cucrema pacnonaraercs B
OKOJIOCOJIHEYHOM IIPOCTPAaHCTBE M IpenHasHaueHa mis u3ydeHus CosHoa u, B
Ka4ecTBE JONOJHUTENbHOW Muccuu, IOmnumrepa. g wm3ydyenuss CosiHOA JaHHAS
CHUCTEMA UCIOJB3YET MporpamMmsbl, 3aioxeHHbie oT HKY, u B onpenenéHnupiii MOMEHT

BPEMEHU PEAIU3YET 3TH MPOrPAMMBI.

1.3.5 ABTOHOMHBIII MeTO yIIPpABJIEHUS

ABTOHOMHBIN METOJ YNPABICHUS OCYIIECTBIsIETCS ¢ TmomMouipio bIIBM,
BXOJIAIIEH B cocTaB OOpTOBOM ammapaTypbl U BBIJAIOLICH OMpeeEHHYI0 KOMaHIy Ha

OCHOBC 4aHaJIn3a TCKYIIUX YCHOBHﬁ, B COOTBETCTBMU C 3aJIOKCHHOM paHee

JIOTHUKOM[4].
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Pucynok 1.3.5 — KocMuueckuii annapar CIlyTHUKOBOW CUCTEMBI « YIIUCC)»

Hapsngy ¢ BIBM mig peanuszanuu aBTOHOMHOTO — YIIPABICHUS MOTYT
HCTIOJIb30BaThCsl MPOTPAMMHO-BPEMEHHBIE WA KOMAaHJIHO-BPEMEHHBIE YCTPOMCTBA.
OTH DSJIEMEHThl aBTOMATHUKH MPEJCTABISIIOT COO0OM Takke CUYETHO-pEIIAroue
YCTPOMCTBA, HO, IO cpaBHEHHUIO ¢ BIIBM, HeCckonbkO ynpomEHHOTO THMA.

DTOT METOJi CaMbIii pacHpOoCTpaHEHHBIN Ojarogaps CBOEMY MPEHMYIIECCTBY:
MOCTOSTHHASE BO3MOXKHOCTh M OBICTPOTA MPUHSTHS PEUICHUS 10 YIPABICHUIO 32 CUET
TOTO, YTO 3TO BCE mpoucxoauT Ha 6opty KA. OmxHako, B ’TOM U HEIOCTAaTOK METoAA:
CJIO’)KHOCTb KOHTPOJHMPOBAHUS Y U3MEHEHHUS JIOTUKHU MPOILIecca YIPaBiICHUs C 3EMIIH.

Hexotopsie 3agaun, penraeMpie ¢ MOMOIIBIO ABTOHOMHOTO METO/1a YIIPABJICHUS
PACKpBITUE 3JIEMEHTOB KOHCTPYKIIMM HAa HAYaJbHOM OJTalle II0JIETa, ABTOHOMHAas
oTpaboTKa MpOrpaMM YIpaBlieHUs Ha OOPTY, aBTOHOMHOE€ IMPOXOXKJICHHE TEHEBBIX
Y4aCTKOB, 0O€CIIedeHUE )KUBYUYECTH ammapara Mpyu BO3HUKHOBEHUM HEHCIIPABHOCTEH,
BIIVSIIOIIMX HA UCIIOJIB30BAHKE alllapara 1o [eJeBOMY Ha3HAYEHUIO, U JP.

[IpumepomM UCMONB30BaHUSI ABTOHOMHOTO METOAA YOPABICHUS SABJISETCS
cnyTHukoBast cuctemMa «TDRS», mokazannas Ha pucynke 1.3.6 [14, 15, 45] u
pa3paboTaHHasE aMEPUKAHCKUM TpeanpustueM. J[laHHas CIyTHUKOBash CHCTEMa
BeiBeicHa Ha ['CO wu opraHu3yer cBsI3b W OOMeH wuHpoOpMaIuen MexIy
HU3KOJCTSIUMHA ~ OObEKTaMu  (CIIyTHHKaMH, MEXIYHAPOJHOW  KOCMHYECKOU

CTaHHI/ICﬁ, BO3AYINHBIMU IIapaMH, CaMOHeTaMI/I) N HAa3€MHBIMH CTaHIIUAMM. CBs3p U
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oOMeH wuHpopmanme cucteMa obecreunBaeT ¢ mnomornisio BIIBM, Bwimatomeit

KOMAaHJIbI B COOTBETCTBHUH C 3AJI0KEHHOM JIOTUKOU.

Pucynoxk 1.3.6 — Kocmudeckuii anmapar ciyTHUKOBOM cuctembl « TDRS»

1.3.6 KoopauHaTHbIii MeTOJ yNIpaBJieHUs!

KoopavHaTHBI METOZ YIpaBICHUS PEATU3YeTCs C MOMOILBIO YIPABISIOMINX
BO3JICHCTBUM, 3akiaabiBaeMblx Ha KA ¥ BblIaBaeMbIX MO JOCTHIKEHUIO HYXHBIX
KOOpAMHAT [5]. 3aKkirodaercst B TOM, YTO YNPaBISAIOMINE KOMaHbl (OPMHUPYIOTCS KaK
GyHKIMS M3MEpSEMBIX TEKYHIMX KOoOpAuHar mojoxeHus KA, Tekymero cocrosHus
nojcucteM KA 1 MCXOAHBIX JaHHBIX, HEOOXOJUMBIX ISl BBITIOJIHEHUS 1EJIEBBIX 3a]1a4
KA.

JUtst ocylmiecTBIEHUsT KOOPAMHATHOIO MeTojAa yrpasieHuss Ha KA wumeercs
UCTOYHHK HaBUTALIMOHHO-0aJITTUCTUYECKOM uHpopMaIuH, HO3BOJIS IO

MIPOU3BOJIUTH U3MEPEHUS TapaMeTPOB JABMKEHUS 1eHTpa Macc KA B 110001 MOMEHT
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BpEMEHU. B 3aBUCMMOCTH OT 3aJJaHHBIX KOOPAUHAT LEJIeW U TEeKyIIHUX KoopauHar KA
B BIIBM BpIpa0aThIBatOTCS YIpPaBISAIOMME KOMAHAbl HA BKIIOUEHHUE (BBIKIFOUEHUE)
OOpTOBOM anmaparyphbl.

[IpenmyiecTBO AAHHOTO METOAA: TOYHOCTH BBINIOJHEHHMS KOMaHJI IO
JOCTHKEHHIO 33JJaHHBIX KOOpJIWHAT. HeqoCcTaToK: KaXKIblil pa3, UCXOAs U3 OTUYETOB O
BBINIOJIHEHHBIX KOMaH1ax, ¢ 3emiu Ha 60pT KA 3akiiaibIBaloTCs HOBbIE KOMAH/IbI.

KoopavHatHbI METON YIPABICHHS HCIIOIB3YETCS HA CIIyTHUKOBOM CHCTEME
«Cartosat», npuenéunoit Ha pucynke 1.3.7 [16, 17, 45]. Pa3paboTyrkoM JaHHOMU
cucteMsl sBiseTcs: nuauiickoe npeanpustue «ISROy». «Cartosaty GpyHkImonupyer Ha
Hu3ko kpyrosoi opoute (HKO). Hcnmonwsdyercs mist cozmaHuss U OOHOBJICHUS
TornorpauyecKux M CIEeUUaJbHBIX KapT, CO3/laHUsA LU(PPOBBIX MoAeled penbeda,
00HOBJIEHUs TONOrpad)0-reo1e3NYECKON MOJJOCHOBBI ISl Pa3pabOTKHU MPOEKTOB CXEM
TEPPUTOPUAIIBHOTO IUIaHUpoBaHusA. [Ipu nmoctukeHun Hyx)HbIX KoopauHar bBI[BM
BbIpa0aThIBacT YNpPABIAIOUIME BO3JACHCTBUS Ha BKIOYeHHE bBA, mocine dero

peanu3yroTcsi KOMaHabl, 3an0keHHbIe 0T HKY.

Pucynok 1.3.7 — KocMuueckuii anmnapar CyTHUKOBOM cuctemsbl «Cartosaty
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1.3.7 KoopauHaTHO-BpeMeHHOI MeTO/l yIIpaBJIeHHUsI

KoopanHatHO-BpEMEHHON METOJl yHpaBICHUS XapaKTepU3yeTcs TEM, YTO
VIOPABIAIONINE KOMaHABI (CUTHANBI) (OPMUPYIOTCS KaKk (QYHKIUS HE TOJIBKO
U3MEPSIEMBIX, HO M IPOTHO3MPYEMBIX NAapaMETPOB IBWKEHHUS ILieHTpa macc KA.
3akiodyaeTcss B TOM, YTO IMIOATOTOBKA BCeW HEOOXOAUMMOM ammapaTypbl AJis
BBITIOJTHEHUS 1IEJIEBBIX 33]1a4 MPOU3BOIUTCS aBTOHOMHO Ha 6opTy KA 1o 3a1aHHbIM C
3emun reorpaduuecKkuM KOOpJuHATaM, UX MPOTIKEHHOCTH U BBICOTE PACITOIOKEHUS
HaJl TOBEPXHOCTHIO MHPOBOTO OKeaHa [5]. HoBble NpPUHLMIBI ONEPATUBHOIO
HaBeneHusT KA Ha O0ObEeKThl HAOMIOACHUS C TOBBIIICHHBIMA TOYHOCTAMH H
VCIIOJIb30BAaHUE KOOPAMHATHO-BPEMEHHOTO METO/IA YIIPABICHUS CTAJIM BO3MOXHBIMHU
Onaromapsi CO3IaHMIO M UCMOIb30BaHUIO HA KA aBTOHOMHOW CHUCTEMBI OINpeneeHus
Y IIPOTHO3UPOBaHUsI MecTonooxkeHus KA.

Orcrona v cneayroT OCHOBHBIE TPEUMYIIECTBA METOAA: MOBBIIIEHUE TOYHOCTD
HaBeneHusT KA Ha OOBEKTHl HAOMIOAEHUS, U PE3KOE YCUJIGHHE OINEpPaTUBHOCTU
paboThl W  aBTOHOMHOCTHM moj€Ta chyTHUKA. HemocTaTku:  CIIOKHOCTH
KOHTPOJIMPOBAHHMS U U3MEHEHUS JIOTUKH MTPOIECCa YIIPABICHUS C 3€MIIH.

[Ipumepom sBISETCA KUTAKWCKas CIIyTHUKOBas cucTeMa «floranpy», nmoka3saHHas
Ha pucynkel.3.8 [18, 19, 45], naxoasmasics va HKO. JlanHast cuctema crmoco0CcTByeT
MPOBEACHUIO HAYYHBIX IKCIIEPUMEHTOB, U3YUEHUIO 3eMJIH, MPEICKA3aHUI0 OCICTBUH.
BrinoniHeHre 1eneBou 3aJaud MPOUCXOAUT NPU JOCTHUKEHHM HYXKHBIX KOOPIWHAT,
KOTOpPBI€ pPAaCCUATaHbl aBTOHOMHO B COOTBETCTBMU C 3aJIOKEHHBIMHU C 3eMJIU

JaHHBIMH, U p€alIn3allMi Ha OTUX KOOpAHWHATAX KOMAaH/I.
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Pucynok 1.3.8 — Kocmuueckuii anmapar CiyTHUKOBOW CUCTEMBI «SoraHby

1.3.8 KoopauHaTHO-mporpaMMHbIii MeTOI yIIpaBJeHHs

KoopannaTHO-TiporpaMMHBIN  METOJ,  YNPABICHUS SIBJIISIETCS  KOMMOUJISILIMEN
PAaCCMOTPEHHBIX KOOPAMHAaTHOTO M NPOrPAMMHOIO METOMOB. 3aKIIOYaeTCs B
peanu3aly MporpaMM, 3aJOKEeHHBIX ¢ 3emau Ha OopT KA u BblgaBaembIxX IO
JTOCTHMKEHHIO HY’KHBIX KOOpAUHAT [5].

[IpeumyiiecTBa JaHHOTO METOJA: TOYHOCTH BBIIIOJIHEHHSI CEPUU KOMaHJ I10
JOCTM)KEHHMIO  3a/IaHHBIX ~ KOODAMHAT, yMEHbUIEHHWE O00BbEMa  mepeaaBacMoit
uHpopmau. HegocTarok: CI0XKHOCTh KOHTPOJIMPOBAHUS COCTOSHUSL OOPTOBBIX
cucteM KA B mporecce BBIIOJIHEHUS OTAEIBHBIX KOMaH[ 3aJ0KEHHOW IMPOrpaMMbl
VIOPABICHUS, TO €CTh CYIIECTBYeT HEOOXOAMMOCThH CO3/1aBaTh KaHaJ «Iepenavyu-
IpUEMa» CUTHAJIOB aBAPUUHOTO OITOBEILICHMUS.

KoopauHatHO-IporpaMMHBIM ~ METOA  YNPABICHUS  HUCIIOJIB3YEeTCA  Ha
cyTHHKOBOU cucteme «Landsaty, m3o0paxénnoit Ha pucynke 1.3.9 [20, 21, 45] u
co3maHHOW amepukanckuM mpeanpustueMm «OrbitalSciencesBallAerospace». Jta
cuctema Haxoautcs Ha HKO wu pemaer cnemyrouiue 3amgauu: cOOp M COXpaHEHHUE
MHOTOCIEKTPAJIbHBIX W300paKeHUI CPEAHEr0 pa3pelleHus; COXpaHEHUE T€OMETPHH,

KaJTMOPOBKH, MOKPBITHSI, CIIEKTPAIbHBIX XapaKTEPUCTHK, KaueCTBAa M300paKeHUN U
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JIOCTYITHOCTU JTaHHBIX; OECIUTATHOE pacrpoCTpaHeHue n300paxeHuit. Jljist »Toro ¢
3eMiIi 3aKJIaJIBIBAIOTCS TTPOTPAMMBI, TIO3BOJISIONINE BHITIONHATE MEJIEBYIO0 (YHKITAIO

CHUCTCMBI, KOTOPLIC BBIINMOJIHAIOTCA Ha HYKHBIX KOOpAWMHATAX.

Pucynox 1.3.9 — Kocmudeckuii amnmapar crmyTHUKOBOM cuctembl «Landsaty»

1.3.9 ComnocrasiieHue MeTOA0B yIIPABJICHHUS

JIJist cpaBHEHMS BCEX CYIIECTBYIOLIMX METOJOB MEXAY COOOM HMKE MPUBEIEHA
tabnmuua 1.3.1. [Ins cpaBHeHHsI BbIOpaHbI CIEAYIOUIMEIIECTh KPUTEPUEB: HAIUUME
BIIBM nHa 6opty KA, UCTOYHUK yHpaBISIOMIMX BO3JACHCTBUM, BBHITIOJHEHUE CEPUU
KOMaHJIl, 3aBUCUMOCTh OT KoOpAuHAT, Hajmuune KA B 30HE pajHMOBUAMMOCTH H

BpCMCHHAs TOYHOCTH BBIIIOJIHCHWA KOMAH/I.
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Tabnuna 1.3.1 — ConocraBneHre METOAOB YIPABICHHUS] KOCMHUYECKMMU annaparamu

< o w0 < 9
2 5 5 2 3 |5
o 2 = ) ® 5 g
MeTton v Z = o = ) E
= s = 4 =
=¥ = 5 N = 5 d ©
2 9 Z S = 9 = = S =
YupasieHus 5 < = E S = Z = 5 o =
< 3) 2 = 8 = H & 5
an BT B~ m g o g on M E 2
8 Q =
= = g g S 5 =
2a) S| o 5 Z 2 S
= m s - ; Z 2 3
72 e 3) S m ¢ & @ =2
KomanHb1i HKY \%
IIporpammHBIi1 HKY \%
KomangHo- Vv \%
HKY
MIPOrpaMMHBII
[IporpammHuo- v \
v BbKY
BPEMEHHOMN
ABTOHOMHBIT v BKY \%
KoopaunatHslit v BbKY Vv
Koopaunarno- Y \
v BKY
BPEMEHHOM
Koopaunartso- % v
v BKY
MPOTrpaMMHBII

*
« »— OTCYTCTBHE JAHHOTO KPUTEPUS; «V» — JAHHBIA KPUTEPUN IPUCYTCTBYET MOJTHOCTHIO

NI 4aCTUYHO

1.4 TIlocTraHoBKa 3aJ1a4M HCCJIEIOBAHUS

IIpu pazpadorke KA BaxxHO em€ Ha »Tane MOPOEKTUPOBAHUS BHIOpATh
COOTBETCTBYIOLIUK MeTO yrpaBiieHus: KA (MM BX COBOKYITHOCT).

B mHactosiiee BpeMsi CYyIIECTBYIOT CIEAYIOIIHME CIOXKHOCTA MpPHU BBIOOpE
Merona yrpasieHust KA:

- 6onbiioe konmaecTBo KA B ciytaukoBo# cucteme («IJIOHACCy, «T'oHemny);

- BBITIOJIHEHHE OOJIBILIOTO KOJIMYECTBA 1I€JIEBbIX 3a/ay;

- y)KecToueHne TpeboBaHul 1o Han&xHOCTH KA;

- KOPOTKHUE 30HbI PpaJHOBUIANMOCTH,
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- yCIoKHEHUE JTOTUkH (pyHKImonupoBanus KA;

- OrPaHUYEHUE CPEJICTB HA3EMHOTO KOMIUIEKCA YIPABICHUS.

Ecnu BbIOpaTh HE caMblil MOAXOAAUIMM MeTo/ yrpasieHuss KA, To BO3MOXHBI
CJIETYIOIINE MOCIEICTBUSA:

1 YacTtuuHoe BbINONHEHUE 1eNeBbIX QyHKIMI KA.

2 IIpo0GneMsl IpH BBITOJHEHUH IPOTPaMM, 3aJI0KEHHBIX C 3EMIIU.

3 HenpaBuiibHOE BBIIOTHEHUE MPOTPAMM, 3AJI0KEHHBIX C 3EMIIH.

4 HesepHas nepenava napametTpoB coctosHus KA.

[TorTOMYy OYEeHb BaKHO €lI€ Ha ATane NPOEKTUPOBAHUS BbIOPATh MOAXOISLIUN
Metof ynpasieHus KA wim nx koMOMHanuro.

B Hacrosmiee BpeMs MOJIB3YIOTCS AMIMPUYECKUM BBIOOPOM  METOAA
ynpasiienuss KA, KoTopslil 3akitouaerca B BblOope Mmerona yrpasieHus KA ucxons
13 HAKOILJIEHHOTO OIIBITA dKcIepTa. Takoi moIXox UMEET CYyLIECTBEHHBIN HEOCTATOK
— MOXET HE YYUTBIBAaTh BCE CI0KHOCTH BbIOOpa MeTona yrpasieHus KA.

JUist pelieHus 3TOr0 HEAOCTAaTKa Mpearaercs pa3padoTarb METOAMKY, B
KOTOpOM OyayT YUYUTBIBATHCS BCE CIOXKHOCTH BblIOOpa Mertoaa ympasieHus KA u
Oynet BeIOMpaThcsi Hanbosiee MoAXOAAIIUI MeTo ] yrpaBieHus KA Ha camom paHHeM
JTare — ITane NPOEKTUPOBAHUS.

Lens auccepramoHHoON paboOThl pa3paboTarh METOAMKY MO BBIOOPY MeEToja
ynpasienust KA Ha sTane npoekTupoBaHusi, KOTOpasi Obl YUYUThIBAJIA BCE CIOXHOCTH
npouecca ynpasineHuss KA. JlaHHas MeTonuKa OJDKHA YAy4dllUTh, & B KaKOW-TO
CTENEHU JaXXe YIPOCTUTh, MPOIECC MNPHUHATUS pEIIEHUs MO BBIOOPY MeTona
ynpasienusa KA.

JIis TOCTHKEHMSI IeTH B paboTe MOCTaBIEHBICIEAYIONINE 3a1a4H:

1 IIpoananu3upoBaTh CyIIECTBYIOIINE METObI yrpaBieHus KA.

2 OnpenenuTb UCXOAHBIE MapaMETpbl ISl CO3JaHHUsI METOJIUKH IO BBIOODPY
Metoza ynpasieHus: KA.

3 Pa3paborate MeToauKy 1O BbIOOpPY MeTona ympaBieHus KA Ha stame

IIPOEKTUPOBAHMSL.
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4 AnpoOupoBaTh METOAUKY Ha TMpPUMEpe aHalIM3a Ipolecca YIpaBJICHUs
OJTHOTO U3 3KcIuryaTupyeMbix KA.

[Ipy 3TOM BHUMaHHE YAEJIEHO pa3IUYHbIM MeToham ympasieHus KA, kak
IPOCTBIM, TaK M CIOXKHBIM. Tak Kak Ha pa3aM4HbIX dTanax >ku3HeHHoro nukia (ZKL)
KA ucnone3ytoTcst pa3Hble METOABI YIIPABJICHUS, TO METOAMKA Oy/leT pacCUUTHIBAThH

MeTo yrpaBieHus s kaxaoro atama JKI[ KA otnenbHo.

1.5 BriBoanl mo riase 1

B nmnepBoii mmaBe naHa copaBoyHas UWHGOpPMALMs O PpPAa3BUTUHM METOJOB
ynpasieHuss KA, mnponecce ynpaBieHHUs U CYIIECTBYIOIIUX METOJAX YIPAaBICHUS
KA. TlocTtpoena cxema mpolecca ympaBieHUss U yHUBepcaibHas moxaenb UML,
KOTOpasi BKJIIOYaeT B €e0s BCE YCJIOBHS JUIsl MPUMEHEHUSKAXJI0ro U3 METOOB
ynpasienuss KA. Jlana xnaccugukanusi METOJOB YIPABICHHs, KOTOpas MOXKET
UCIIOJIb30BAaThC B TpOLIECCE OMpeneseHus Hauboliee MOIXOMASIIEero MEeToa
ynpasiieHuss KA Ha 3tane npoekrupoBanus. /s KaXa0ro U3 METO0B YIPABICHHUS
KA npuBenenst npumepbl KA (COYTHHKOBBIX CHCTEM), Ha KOTOPBIX OHH
UCIIONB3YIOTCST B Hacrosmee Bpemda. lIpoBeneHo comocraBiieHHME METOOB
ynpasiieHHs: KA 110 OCHOBHBIM KpUTEPHSM, BBIIEJIEHHBIM U3 ONPEAECICHU.

AHanu3 CylIeCTBYIOIIEr0 3MIMPUYECKOTO BbiOOpa Mmetoda ympasieHuss KA
BBISIBUJI CYILLIECTBEHHBIM HEIOCTATOK, HAa OCHOBE KOTOPOTO IPEIJIOKEH BapUaHT
CO3/IaHMsI METOAMKHU 10 BbIOOpY MeTozaa ynpasinenuss KA Ha camoMm paHHeM »Tane —

9TaIIC MPOCKTUPOBAHUS.

44



2M®opMupoOBaHHE MOJeH BIOOPA MeTOoAa YIIPaBJIeHUs KOCMUYECKUM

almmaparom

2.1 ®opmupoBaHue M0 3HAHMI

[lone 3HaHuMii — 3T0 He(pOpMaIbHOE ONHMCAHME OCHOBHBIX IIOHATHUHA U
B3aMMOJICUCTBUN MEXKAYy TOHATUSAMU TPEIMETHOM OONacTH, BBIABICHHBIX U3
CUCTEMBbI 3HaHUI 3KCIIEPTOB, B BUAE rpada, Auarpammbl, TaOIHUIbI WK TEKCTA.

Tak xax BbIOOp Meronma ympasienuss KA He ¢opmann3oBaH U BO MHOTOM
3aBHCHUT OT OIBITa U 00bEMA 3HAHUI CIIEIUATHNCTA, KOTOPBIA MPUHUMAET PEIICHUE O
BbIOOpE TOTO WJIM MHOTO MeToza ynpasieHus KA, To B jaHHON paboTe HEOOXOAUMO
UCTIOJIb30BaTh 3HAHUS KaK MOXKHO OOJBIIEro KOJIWYECTBA CIEHHUATNCTOB B STOU
obnactu. B cBs3u ¢ 3TUM MeToAMKa 110 BEIOOPY METO/1a YIIpaBJIeHUsl OyJeT MOCTPOEHa
Ha OCHOBE 3KCIEPTHON CUCTEMBI C UCIIOJIb30BAHUEM MPOAYKLIMOHHBIX ITPABUIIL.

OKCIIEPTHBIE CHUCTEMBl PACCMATPUBAIOTCS COBMECTHO C TIOJIEM 3HAHUU Kak
MOJIEJIM TIOBEJICHUS SKCIIEPTOB B OIpeeIEHHON 00JacTH 3HAHUN C MCIIOJIb30BaHUEM
IpOIEAYyp JIOTUYECKOTO BBIBOJA M TPUHATHS PEIICHWH, a Toje 3HAaHUM — Kak
COBOKYMHOCTb (DAKTOB M TpPaBWJ JIOTUYECKOTO BBIBOJIA B BBIOPAHHOM MpeaMETHOMN
obnactu aesreiabHocTH [33-42].

[IpoxaykunoHHbIe TIpaBUiia — MPaBHUiIa, MMO3BOJIIONINE TPEACTABUTH 3HAHHUE B
BUJIC MPEAJIOKEHUSI TUIIA: «ECIIM YCIOBHE, TO AecTBHe». [IpoayKIIMOHHbIE MTpaBuia
MIPOMUCHIBAIOTCS JJIsI BCEX KOMOWHAIIMN HMCXOTHBIX MapamMeTpOB U MPOMEKYTOUHBIX
THITOTE3 IKCTIEPTHON CUCTEMBI.

B cBoeii pabore g TOCTPOCHHS MOJEIH OKCIEPTHOM CHCTEMBI S
UCTIOJIb30BaIa rpad), KOTOPBI COCTOUT U3 CIEAYIOIUX ypoBHe# [33-42]:

1 ucxXoAHBIX MapamMeTpoB — JaHHbBIC, 3HAYCHHS] KOTOPBIX OMPEACISIOTCS IO
TEXHUYECKOMY 3a7aHuto Ha KA;

2 TPOMEXYTOUYHBIX TMIIOTE3 — MPOMEXYTOUHbIE JaHHbIE, 3HAUEHUS KOTOPBIX
ONPENETSIOTCS 10 MOJENH SKCIEPTHOM CHCTEMbl C TOMOIIBIO BBIMOJIHEHUS

IPOAYKLUOHHBIX MPaBUII,
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3 BBIXOJHOTO TMapameTpa — Mapamerp, 3HaY€HHUE KOTOPOro OIpenessieTcs Mo

MOJCIN BKCHepTHOﬁ CHUCTCMBI Ha BBIIIOJIHCHHUC ITPOAYKIMOHHLIX ITPAaBUJI.

2.2 CocraBiienue MOAE/IN BblﬁOpa METOoda YIPABJCHHA KOCMHUYCCKHUM

anmnaparom

[To mepe pa3pabOTKu U KCILTyaTallid HOBBIX, 00JIE€ COBEPILICHHBIX 00pa3I0B
KOCMUYECKHX alllapaToB COBEPUICHCTBYIOTCA U TEXHOJOTUH UX yTipaBiieHus. Bmecto
MEPBBIX CIYTHUKOB  MPOCTEHUIICH KOHCTPYKIIMH  TOSIBUJINCH  COBPEMCHHBIC
KOCMHUYECKHE  ammapaThl, TMPEICTaBIAIOMNAE COOOH  CIIOKHBIC  DJICKTPOHHO-
MexaHu4eckue ycrpoiictBa. [lomMuMo 3TOro, ObUT 3HAYUTENHHO YBEJIUYEH CPOK
aktTuBHOrO cymecrBoBanus KA (mns mepBeix KA - He Oonee roma, mis KA,
pa3pabaThiBacMBbIX B HacTosmee Bpems - 15-20 net), 4To JOMOITHUTENIBHO YCIOKHSIET
npoiiecc ynpasieHus [46].

OpHoit M3 mpoOJieM MpU MPOSKTUPOBAHUU KOCMHUYECKHX CHCTEM SIBIISCTCS
HE0OXOJAMMOCTh BBIOOpAa Hambosee MOAXOMSAIIEr0 METOJa YIpPaBJICHHS, KOTOPHIH,
SBIISSICH  HAMOOJEe TEXHWYECKH W DKOHOMHYECKH IIeJIeCOOOpa3HBIM, TO3BOJIHT

peuiaTb BCC ITIOCTABJICHHBIC 3a/1a4U.

2.2.1 3HaveHMs BBIXOJIHOIO MapaMeTpa

B kauecTBe BBIXOAHOTrO MapaMeTpa OyayT CIEIYIOIIME METOIbl YIpaBICHUS
aproMatndeckumu KA:

1 KomaHaHBII METOA YIpaBlICHHUSI— METOJI, IPU KOTOPOM KakJas KOHKpETHas
orepariys yupaBJieHHUs OCYIIECTBIAETCS TONBKO o koManaam oT HKY [2, 25].

2 IIporpaMMHBIil METOJ] yIIPABIEHUS — METOJI, KOTOPBIN pean3yeTcs Ha 00pTy
KOCMHMYECKOTO armapara ¢ UCHOJIb30BaHUEM MPOTrPaMM, 3aKJIaIbIBAEMBIX ¢ 3eMJIU, U
BBITNIOJIHSAEMBIX JlaJie€ aBTOHOMHO [2, 25, 26].

3 KomOuHMpOBaHHOE  yIpaBICHUEWIN  KOMAaHIHO-TIPOTPAMMHBIA ~ METOJ

YIOPABIICHUS] — METOJ| YIPABJIECHUS, IPU KOTOPOM MPOU3BOIAUTCS KOHTPOJIb OTPAOOTKH
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OOpTOBOI MpOrpaMMbl U ONEPATUBHOE BMEIIATEILCTBO B MPOLECC YNPABICHUS HPU
OTKJIOHEHUHU €ro oT Tpedyemoro [2, 25, 26].

4 TIporpaMMHO-BpEMEHHON METOJ YIpPaBICHUSI- METOJl YIPABIEHUS, KOTOPHII
obOecrieunBaeT OTpPabOTKy TMporpamMM, BO BpeMs KOTOpbix momaércs YB B
onpeAcIEHHbIA MOMEHT BpeMeHH [ 3, 25, 26].

5 ABTOHOMHBIM METOJ YIIPaBJIEHUsI OCYIIECTBIseTCS ¢ Tomolibio BIIBM,
BXOJISIICH B COCTaB OOPTOBOM ammaparypbl U BBIAAIONIEH OMPEAeIEHHYI0 KOMaHIy Ha
OCHOBE aHaJu3a TEKYyIIUX YCIOBHH, B COOTBETCTBUM C 3aJI0KEHHOM paHEe JIOTMKOU
[4, 25, 26].

6 KoopawHaTHBIN METO/ yIPaBICHUS PEaTU3YETCs C MTOMOIIBIO YIPABIISIOIMINX
BO3JICHCTBUM, 3aKiaabiBaeMbiXx Ha 00pT KA u BbIJaBaeMbIX M0 JOCTHIKEHUIO HYKHBIX
KoopauHar [35, 25, 26].

7 «KoopnuHaTHO-BPEMEHHOM» METOJ YIIPaBICHUSI XapaKTEpU3yeTCs TEM, UTO
VIOPABIAIONINE KOMaH/bl (CHUTHANBI) (QOPMUPYIOTCS KaK (QYHKIUMS HE TOJIBKO
U3MEPSEMBIX, HO U IPOTHO3UPYEMBIX MTApaMETPOB ABMKEHUA LeHTpa mace KA [5, 25,
26].

8 «KoopawHaTHO-IpOTpaMMHBI»  METOJ  YNPaBICHUS  3aKIOYacTcs B
peanu3alud TporpaMM, 3alIOKEHHbIX ¢ 3emiu Ha O0opT KA u BbIgaBaeMbIX IO
JIOCTHKEHUIO HY>KHBIX KOOpJUHAT [5, 25, 26].

BrixogHoil mapameTp 53KCIEPTHOM CHUCTEMBI C BO3MOXXHBIMU BapHUaHTAMU

3HAYCHUM, U300paKeHbI Ha pucyHke 2.2.1.
2.2.2 BplaBu:KeHHE POMEKYTOUYHBIX THIIOTE3
Jlist ompeneneHus 3HAYEHUS BBIXOJHOTO TMapameTrpa HeoOXOAUMO, YTOObI

YpOBEHb O00paOOTKM MCXOJHBIX TMApaMEeTPOB KOPPEKTHO OTOOpaxan KapTUHY

JIOTHYCCKUX IIPOLOCCCOB, IMPOXOIAIIMUX HA I3TAIIC IIPOCKTUPOBAHUA.
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KomaunHelii

IIporpaMmHBIiT
KomangHo-TiporpaMMHBIIi
KomangHo-BpeMEHHOMI
ABTOHOMHBIIT
KoopnounaTHBIIi
KoopouHaTHO-BpeMEHHOMH
KoopnuHaTHO-IIpOTrpaMMHEI

Metopn
yrpasieHua KA

Pucynox 2.2.1— 3HaueHus BBIXOJAHOTO IMapaMeTpa MOJIENH HKCIIEPTHON CUCTEMBI IO

BBIOOPY MeTo1a yripaBieHus: KA

KiroueBasi 3aaua SKCIEPTHOM CUCTEMBI — BBIOOp MerTona ympasiieHust KA,
KOTOPBIN B OOJbILIEH cTereHn OyaeT 00ecneynBaTh BBIIOJHEHUE LENEBbIX (QYHKINN
KA, ¢ moMoIipo nMpoAyKIHOHHbIX TpaBui [33-42].

B kauecTBe OCHOBHBIX MapaMeTpoB (IMIPOMEKYTOUHBIX THUIOTE3 B MOJEIU
HKCIIEPTHON CHUCTEMBI) UIsl OMNpENEIeHUs METOAAa YIpaBJieHHS ObUIM BBIOpPAHBI:
«Heo6x01MMOoCTh aBTOHOMHOI'O ONPEIENIEHUsI U IPOTHO3UPOBAHMSI MECTOIOIOKEHUS
KA», «HeobxogumMocTh aBTOHOMHOTO (DYHKIIMOHHPOBaHUA», «OnepaTUBHOCTD
pearnpoBaHusi Ha 3asiBKM NoTpedOuTeneir», «Bo3MOXHOCTh pPETpaHCIAUUNU» U
«YacToTa ceaHCOB paguOCBsI3U», N300paxEHHbIC HA PUCYHKE 2.2.2,

«Heobxooumocmsv ~ a6MOHOMHO20 ~ onpeodeneHusi U  NPOSHOIUPOBAHUS
mecmononodicenuss KA» 03HadaeT, HAINYUE CUCTEMBI, MO3BOJISIOIIEH U3MEPATHh U
IPOrHO3UPOBATh MapaMeTphl ABMKEHHU LeHTpa Macc KA B 10001 MOMEHT BpeMEHH.
JlaHHBII TapaMeTp UMEET CIIeAyIoNIre 3HadeHus [25, 26]:

1 «EcTp Takas HEOOXOAUMOCTb.

2 «Taxoi HEOOXOIUMOCTH HETY.

OroT moKaszareab OyAeT  ONpeAeNaTbCs  CICAYIOIMIMMH  HCXOJHBIMU
napaMeTpaMmM, IOKa3aHHbIMM Ha pucyHke 2.2.3: «Hasnauenue KA», «Cpok
aKTUBHOTO CYIIECTBOBAaHUA», «ITam Xu3HeHHoro uukia KAy», «Tunm opouts» u

«TouHOCTB yaepxaHusm».
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HeoGxonHMOCTE aBTOHOMHOTO
OIpPeNeeHHA | IPOTHO3HPOBAHNA
MeCTOIMONOeHHA KA

Heo6xonmMocTe AaBTOHOMHOTO
G YHKITHOHHPOBAHHS

Meton
yipasneHHa KA

OnepaTHBEHOCTE PeaTHPORAHNS
HAa 3aABKH NoTpeduTeneit

BO3MOKHOCTE PETPAHCITAIINH

YacToTa CeaHCOB
pagHoCEAZH

Pucynok 2.2.2 — COBOKYITHOCTb ITapaMETPOB ISl ONPEACIICHUS METOAA YIIPABICHUS

Crnenyromuii mapaMmMeTp, HCHOJb3yeMbI IS ONpeeiCHUS 3HAaYeHUS
BBIXOJTHOTO TlapaMmeTpa « MeTo1 yrpaBieHus» — 3To « Heobxooumocms agmoHOMHO20
@dyukyuonuposanus». OH O3HAYAeT Hajgudyue cucremM Ha Oopty KA, koTophie
UCXOJIN3 3aJ0KEHHOM ¢ 3eMiiM JIOTUKH, MOTYT CaMOCTOSTEIhHO TPUHUMATH
pelieHue o BHIOOpPE TIOCHICAYIOIICH BbIAAaBA€MOM KOMaHIE. OTOT IapaMeTp
MPUHUMAET CJICTYIONTUE 3HAYCHUS:

1 «EcTb Takas HeOOXOIUMOCTEY.

2 «Takoi HE0OXOIUMOCTH HET.

DTOT mapaMmeTp ONpeaeNIeTCs TEeME € MCXOIHBIMA TlapaMeTpaMH, YTO
«Heo06X01uMOoCTh aBTOHOMHOTO OTPEACIICHHS M IIPOTHO3UPOBAHUS MECTOITOIOKEHUS

KA» u u3o6paxxé€n Ha pucynke 2.2.4.
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Hasnauenne KA

CpOK aKTHBHOTO
CYILIeCTBOBAHIA

Heo6xXoOUMOCTE ABTOHOMHOTO
OIpeneneHnd H MPOTHO3HPOBAHHA
MeCTOIONOKeHIA KA

OTA KHU3HEHHOTO
IIHEITA

Tun opGHTE

TO4YHOCTE yIOepKaHNA

Pucynok 2.2.3 — COBOKYITHOCTbh HCXOJHBIX MAPAMETPOB JJIs1 ONIPEACIECHUS
napametpa «Heo0XoIuMOCTh aBTOHOMHOTI'O OIPEEICHUS U TPOTHO3UPOBAHUS

MmecToroioxkeausa KA»

«Onepamusnocms  peacupoganus  Ha  3aa6ku  nompeoumeneti» KA
ONPEAEHACTCS CKOPOCTBIO PEAaKUWM HA3€MHOIO KOMILIEKCAa YIpPaBJICHUS Ha
n3MeHuBIIeecss cocrogHue KA. B3aBucumMocth OT 3TOro mapamerp MOXKET
MpUHUMATh 3Ha4YeHUs [25, 26]:

1 Menee 2,5 gacos.

2 Ot 2,5 gacos 510 12 yacos.

3 Ot 12 yacos 10 24 yacos.

OrnepaTUBHOCTh pEarupoBaHUs BBIOMPACTCS HUCXOS U3 3HAYCHUN HMCXOJIHBIX
napamMeTpoB, HU300pakE€HHBIX Ha pucynke 2.2.5: «Haznmauenme KA», «Drtan

KHU3HCHHOI'O ITUKJIIa», «Tun Op6I/ITBI» u «ToyHOCTH YACPXKAHUA» U «KommuecTBo

IIYHKTOB YIIPABJICHUS».
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Hasnauenne KA

CpoOK aKTHBHOTO
CYIIeCTEOBaHHA

HeoGxoOmMOCTE aETOHOMHOTO
GYHKITHOHHPOBAHHA

DTal KH3IHEHHOTO
IIHEIA

TOYHOCTE YIEpPKAHIA

Pucynok 2.2.4 — COBOKYITHOCTh UCXOJHBIX NTAPaAMETPOB /IS ONIPEACIICHHUS

napametrpa «HeobxoaumMocTh aBTOHOMHOTO (hYHKIIMOHUPOBAHUS

3TaMn KH3HEeHHOTO
IIHEIIA
@

TOYHOCTE YIepKAHHA

OTNepaTHEHOCTE PearnpOBaHIs
Ha 3aiBKH NoTpeluTenei

KONHIecTEO MyHKTOR
VIIpABTIeHH

PucyHnok 2.2.5 — COBOKYITHOCTh UCXOJHBIX TAPAMETPOB ISl ONIPEACIICHHUS

napameTpa «OnepaTUBHOCTh pearupoBaHus»
ol



Cnenyrommii  OpOMEXKYTOUYHBIM  mapamerp — 3T0  «BosmooxcHocms
pempancaayuuy. JIaHHBIA TMApaMeTp ONpENeNsIET BO3MOXKHOCTb — NEpEeaBaTh
unpopmaruio KA or HKVY uepes apyroit KA u umeert cienyroniue 3Ha4eHus:

1 «EcTb Takasi BO3MOXHOCTbY.

2 «Takoil BOBMOYKHOCTH HET.

B0O3MOXHOCTh pEeTpaHCHSLUUA ONPEAEHAETCS CIECAYIOIMUMU apaMeTpaMH:
«Haznauenne KA», «3Jtan ku3HeHHOro nukia», «Tum opoutsl» u «KomnuecTBo

MYHKTOB yTPaBIICHU», TOKAa3aHHBIMU Ha pUCYHKe 2.2.6.

Haszauenne KA

ITAIl 3KHU3HEHHOT O
IHKIA

BO3MOKHOCTE PETPAHCTTAITHH

Twun opGHTE

Komi49ecTBO MyHKTOB
VIIpaBaeHHs

Pucynok 2.2.6 — COBOKYITHOCTb UCXOJHBIX IMAPAMETPOB JIJIsI ONIPEACICHUS

napameTrpa «Bo3MOXHOCTb peTpaHCISIIN

[Tocienuuii TPOMEXKYTOUYHBIA TapameTp — 2310 «Yacmoma ceamncos
paouocessuy, KOTOpoe O3HavaeT KOoJaudecTBO ceaHcoB paauocBsizu HKY ¢ KA 3a
ONPEAECIEHHBIN MPOMEKYTOK BPEMEHH U ITPUHUMAET CIECAYIOIIME 3HAUCHUS:

1 «HenpepoiBHas» — KA moCTOSIHHO HaXOIUTCS B 30HE PAIUOBUIUMOCTH.

2 «CeancHas» — KA HaxomuTcs B 30HE PaJUOBUIAMMOCTH TEPUOIUYECKHA B

OHpeI[eHéHHBIe MOMCHTBI BPpCMCHH.

52



3 «llo 3asBkam» — ympaBineHue KA mNpouCXOAUT TONBKO MPHU MOJYYEHUU
CUTHaJIa ¢ OopTa ammapara.

Yactora CceaHCOB pPaAMOCBI3M  ONpENEISIeTCs  JIBYMs  IapaMETPaMH,
n300paxEHHbIMU Ha pucyHke 2.2.7: «Tunm opOute» u «KoaudecTBO MyHKTOB

YIPABJICHUS.

THI opOHUTEL

YacToTa CeaHCOR
PaoHOCBASH

KOMI49eCcTRO MyHKTOR
VIIPABTICHHA

Pucynok 2.2.7 — COBOKYITHOCTb UCXOJHBIX MTAPAMETPOB JJIs1 ONPEICIICHUS

napameTpa «JacTora ceaHCOB PaIuOCBSI3N»

2.2.3 OmnpenesieHne UCXOAHBIX MAPAMETPOB

Hcxons u3 BhlllIE EPEYUCIEHHOTO, Jajiee MPUBEIEHbl HEOOXOIUMBIE HCXOTHBIE
napaMeTpsl i TIOCTPOCHHSI MOJEIH SKCIEPTHOM CHUCTEMBI MO BBIOOPY MeTona
ynpasienusa KA.

OcHoBHOE, 4YTO HEOOXOIMMO TEPBOHAYAIILHO 3HATh — ATO HazHadeHue KA, a
UMEHHO BCE €ro IiesieBble (DYHKIUH. DTOT MapamMeTp OMPEIeIUTh HE TaK YK H
CIIO)KHO, HO TOYHO BBIOpaHHOE €ro 3Hau€HUE, MOXKET CIYKUTh OCHOBAaHUEM JJIsi
BbIOOpa cocTtaBa OoproBoii anmapatypsl KA. JlaHHbI mapaMeTp UMEET CIeayrolne
3HaueHus [25]:

1 «KA cBs3mM, TeneBeUlaHWsT W PETPAHCIALMHU» [PEIHA3HAYEHBl IS
oOecrieueHust nepeaaun cooOuieHui (TenedoHHbIX, TenerpadHbIX, PaKCUMUTBHBIX,
MAacCHBOB JAaHHBIX) MEXIY Ha3eMHBIMU CTaHIUSAMH, Pa3MEIIEHHBIX Ha OOJBIINX

PacCTOSTHUSIX JIPYT OT Jpyra.
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2 «KA mHaBuraumm W BpEeMEHW» SBIAIOTCS YHUKAJIbHBIM JOCTYIHBIM
CPEIICTBOM TJIOOQJIBHOIO, ONEPAaTUBHOIO, BBICOKOTOYHOIO OIPEACIICHHUS BCEX
napameTpoOB JBWKYIIUXCS U CTATUYECKUX OOBEKTOB.

3 «'eone3nueckne KA». OcHOBHas 3a7auya COCTOMT B M3YUYECHUU 3E€MJIM Kak
IUIAHETHI, €€ reoOMeTpUuYecKor (OpMbI M TPABUTAIMOHHOTO TOJIS, CBOMCTBA KOTOPBIX
OTIPEEIISIIOTCS pacipe/ieIEHUEM MAcChl B Telle 3eMJIM U HalTuYheM e€ BpallleHus.

4 «KA 3eMHOro MOHUTOPUHIA»IpPENOCTABISIET YHHKAIbHYI0 BO3MOKHOCTh
[OJTy4yaTh LEHHYI0 MH(GOPMALMIO O 3€MHBIX OOBEKTaX M SIBJICHUSX B IJ100aIbHOM
Macmtabe ¢ BBICOKMM IPOCTPAHCTBEHHBIM M  BPEMEHHBIM  Pa3peIIeHUEM.
KocMuueckass cbeMKa MOBEPXHOCTH 3€MJIM OmpenenseT GU3nUecKue, XUMUYECKHE,
Ouonoruyeckrue, reOMeTpUIEcKre napaMeTpbl 0ObEKTOB HAOMIOACHUS B Pa3IMYHbIX
cpenax 3emiid, Kak MpaBWiIO, UCIONb3Ys (YHKIMOHAIBHYIO 3aBUCUMOCTb MEXIY
UHCTPYMEHTAJILHOM  CHOCOOHOCTBIO ~ KOCMHUYECKOM TEXHUKM M UCKOMBIMU
napamerpamu. CreKTpajabHbIA AMana3oH OOPTOBBIX M3MEpHUTENEH BBIOMpaeTcs Npu
UX pa3paboTKe B 3aBUCHUMOCTH OT M3JIy4aTeIbHOM CIIOCOOHOCTH OOBEKTOB
HaOJIOICHMUSI.

5 «KA wu3yueHus JnanbHEro KOCMoOca» IMpeAHa3HAYEeHbl ISl HUCCIEIOBaHUS
MEXKIJIAaHETHOTO MPOCTPAHCTBA U HEOECHBIX TEJl.

Jlanee HEoOXOMMMO OIpPEACIUTh CPOK AaKTUBHOTO cymiecTBoBaHus KA,
KOTOpPBIA HM3MEPSIETCI B KOJMYECTBE JIET IITAaTHOW 3Kciutyaranmu KA. Benp dem
oonpme KA Oyner cymiecTBoBaTh Ha OpOUTE, TeM OOJbINE KOMaHJ JIOJKHO OBITH
3as10xkeHo B JOTUKY BA KA 1ys aBToHOMHOTO yripaBieHus. To ecTb, 3TOT mapaMeTp
B COBOKYITHOCTH C Ha3HAYE€HUEM ONPENEISIOT HAloJHEHHWE OOpTOBOM ammaparypbl
KA. A 3T0 MOXET 3HAaYUTENbHO COKPATUTHh KOJHMYECTBO WU BPEMS 3aHATOCTH
cnenuanuctoB B HKY. DToT mapamerp nmeer cienyromme 3HaucHus [25, 26]:

1 «/lo lroma», To eCcTh MaJOpECYpPCHEIE.

2 «Ot 1 rona 10 51€T», TO €CTh CPEAHEPECYOCHBIC.

3 «bonee Snet», To ecTh 10ITOpECypCHBIE.

Hanee onpenensierca xonmdectBo HKY, u3 koTopbix B nanbHeimem OyayT

BbIJAaBaTbCA KOMaH/bI YHpaBJICHUS, 6y,Z[eT IMPOBOAUTHCA KOHTPOJIb 3a
54



TeneMmeTpuueckor mHpopmanmeit, momydaemoit ¢ BA KA, u o cocrosinuu ero BA.
OTOT mapameTp MOXKET MPUHUMATh CIEAYIONINE 3HAUCHHUS:

1 Opuwn.

2 Jlpa.

3 Tpm.

4 bonee TpEX.

3areM HEOOXOIMMO OMNpEeAeTuTh OpOUTY, Ha KOTOpOMl OyAer mTaTHas
skciuryaTanuss KA jams  peanusanuu  CBOEro Ha3HaueHUs. Tum  opOUTBHL B
coBokynHoctu ¢ konudectBoM HKY Oyner B panpHeilmeM BIMSATh Ha YacTOTy
CEaHCOB PAJMOCBSI3M, MO3TOMY OYEHb BAXXHO MPABWIBHO BBIOpATh OpPOUTY ISt
s¢p¢extuBHOro BbimonHeHus KA cBoux neneBbix QyHkuuid u xoHtpois HKVY 3a
OT4ETAMM O BBINOJHEHHBIX 3amadax KA u o coctossHnu ero bA. DToT mapamerp
IPUHUMAET OJTHO M3 CIACAYIOLIUX 3HaueHui [25, 26]:

1 «Hwuskas kpyrosas opbuta» — opobura 10 2000xMm.

2 «Cpenusis kpyrosasi opouta» — opouta 10 20000KM.

3 «BpicokormmunTuyeckas opouTay — opouTa, y KOTOPOM BHICOTA B aroree BO
MHOTO pa3 MPEBHIIIAET BHICOTY B IIEPUTEE.

4 «['eocunxponHas opOuta» — opOouTa, Ha KOTOpOil mepuona obpameHus KA
paBeH 1nepuoly oopaiieHus: 3eMiIH.

Crnenyromuii nmapamerp, KOTOPbIA UMEET HECKOJBKO OJWHAKOBBIX 3HAYEHUM
abCOMIIOTHO 1711 BceX JKcIuryaTupyemblx KA — 3Tam >KM3HEHHOTO IMKJIa, KOTOPBIN
BKJIIOYAET B Ce0S KaXAbld M3 JTaloB ONpeaeaEHHON TMOCIeA0BaTEILHOCTH,
periaMeHTHpyeMble COOTBETCTBYIOIIMMH HOPMATHBHBIMU JOKYMEHTaMH, OT Hadaia
3arycka J0 KoHna skcrutyaranuu KA. Tak kak Ha pa3HbIX 3Tanax )KHU3HEHHOTO LUK
KA BO3MOXXHO TNpHMEHEHWE pPa3JIMYHBIX METOAOB ymnpaBineHus KA, To maHHBIHI
napameTp BBEICH JIJIsl yTOUHCHHUSI M UMEET CIISIYIOIIe 3HaueHus [2]:

1 «BeBenenue» KA Ha opbuty, O1M3KyI0 K pacu€THOM.

2 «lIpuBenenne KA B mITaTHYyr0 OpOUTANbHYIO MO3UIUIO» — YCTpaHEHUE
omMOOK BbhIBeIeHUA U cTabunu3anuu nonéra KA B paboueid opOuTaibHON MO3UIINY,

OIICHKA BHCHIHKUX BO3MYIIAIOIIWX MOMCHTOB, BJIMAIOIINX Ha IIapaMCTPhI Op6I/ITBI.
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3 «OpOutanbHblii MaHEBP» — TMPOLECC HCIOIB30BAHUS JIBUTaTEIbHBIX
CHCTEM KOCMUYECKOTO armapara Jyisi U3MEHEHUS ero OpOUTHI, JINOO UCIOJIb30BaHUE B
ATUX LEJSAX CHUII, CO3[aBAEMbIX MHBIMU KOCMUYECKUMHU TeJIaMU MJIM UX aTMOc(hepoil.

4 «llognepxanue mnonérta KA B pabouell OpOMTaNbHOW NO3ULUW» IPU
AKCIUTyaTallly anmnapara o [eJIeBOMY Ha3HAUYECHHUIO.

5 «YBog KA c 3amanHOM 0opOUTAIBHON MO3UIIMKU Ha OPOUTY «3aXOPOHEHUS»
Y TTOJIET CIIyTHUKA 110 HEW.

[Tocneauuii mapamerp — TOUHOCTH ynep:kanus KA Ha opbure. TOoT mapameTp
ONPENEIAT BEJIMYHMHY, Ha KOTOPYIO JOIyCKaeTcs OTKIOHeHHe KA oT 3amaHHBIX
KOOpJWHAT. [[aHHBIN MapamMeTp omnpeaesseT Haauyue CIEHUaIbHOW anmapaTrypbl Ha
oopry KA u 4acToTy KOHTpOJIS 32 €ro MECTOIOJOKEHHEM Ha OpOUTE U HMMEET
CIIEAYIOIINE 3HAYCHUS:

1 Mensbme 0,1°.

2 bombmie 0,1°.

2.2.4 Moaejb dIKCIIEPTHOH CHCTEMBI

[To BBIOpaHHBIM TIApaMeTpaM TMOCTPOEHA MOJENbh IKCIEPTHOM CHUCTEMBI IS
BbIOOpa Metona ympaBieHus KA, uzoOpaxénnas Ha pucynke 2.2.8. B manHou
MOJIENIA SKCIEPTHOM CUCTEMBbI UCXOAHBIE JAHHBIC OMPEICISIIOTCS U3 TEXHUYECKOTO
3amanusi Ha KA, a 3TO 3HAUWUT, 4YTO YK€ Ha OJTale MNPOEKTUPOBAHUS MOMKHO
OnpeneNnTh MeTO ynpasiieHus KA, a TouHee Ha caMOM paHHEM €ro 3Tamne — 3Tane
MOJYYEHHUS OT 3aKa34uMKa TEXHUYECKOTO 3a1anus Ha KA.

HUcxonst n3 MOCTPOCHHOM METOAWKH, 3HAYEHUsS MCXOJHBIX IapaMeTPOB C
MOMOIIBIO TMPOJYKIIMOHHBIX MPABUJ OMPEACTAIOT KaXIbld W3 MPOMEXKYTOUHBIX
napameTpoB. Jlanee 1o 3HaYEHHSIM MMPOMEKYTOUYHBIX MTAPAMETPOB, TAKXKE UCIIOIb3YS

MPOIYKIIMOHHBIC TTPaBUJia, BEIOUpaeTcs MeToa yrnpasieHus KA.
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Hasnauenne KA

Heo0xX0oOHMOCTE ABTOHOMHOTO
OIIPeIeNe s H IPOTHO3HPOBAHHS
MecTOomoIokeHHa KA

CpOK aKTHEHOTO
CYIIECTBOBAHHA

HeoGxoouMOCTE ABTOHOMHOTO
G VHKIIHOHHPOBAHHA

STan KHU3HeHHOTO
ITHKIA

MeTon
yrpasireHna KA

OnepaTHBHOCTE PearipoBaHHs
HA 3afBKH moTpebureneii

THn opGHTH

B02MOKHOCTD PETPAHCIIAIINH

TOYHOCTE YIep KaHHA

YacToTa ceaHCOB
pPanHOCBA3H

KomnndecTBO IyHKTOR
YIpPAaBIeHHSA

Pucynok 2.2.8 — Mozenb 5KCIepTHOM CUCTEMBI IO BEIOOPY MeToaa ynpasieHus KA

Ha ATare NPOEKTUPOBAHUS

2.3 CocraBileHHe MeTOJAMKH 10 BbIOOPY MeToAa yINpaBJIeHUs

KOCMHUYC€CKHM allnaparomM

Meton ympaBiieHHs] 3aBUCUT OT Hajaudusi cucteM Ha Oopty KA, koTtopeie
OTBEYAIOT 3a HEOOXOJWMOCTh ABTOHOMHOTO OTPEIEICHUS W MPOTHO3UPOBAHUS
MecTtornooxkeHuss KA W HeoOXOIUMOCTh aBTOHOMHBIX BbIUMCICHUH. Takxke mis
BbIOOpa Metona ympasienuss KA HeoOxomumo ompeaenutb mapamerpbl KA,
ces3anHble ¢ HKY: oneparuBHocTh pearupoBanuss HKY Ha nm3aMmeHeHHs COCTOSHHM
napaMeTpoB bA KA, BO3MOKHOCTb PETPAHCIALIMU U YaCTOTYy CEAHCOB PAaJHOCBS3H
KA ¢ HKY. Takum o6pa3om, MeTonKka o BRIOOpY MeToza ynpasienus KA cocrout

N3 BOCBbMMU OTallOB:
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Oran 10npenenuTs 3HAYEHHUS BCEX MCXOAHBIX MapaMeTPOB MO TEXHUYECKOMY
3ananuio Ha KA.

Oran 2llepeBe3T KayeCTBEHHBIE 3HAYEHUS MCXOIOHBIX IMAPAMETPOB B
KOJIMYECTBEHHBIE. JTO JAesaeTcs i yAoOcTBa pH pacuére Meroaa ynpasieHus KA
B YX€ CYHIIECTBYIOIIEH Mporpamme, pa3padOTaHHOW CIEIHAIBbHO JJISl SKCIEPTHBIX
CUCTEM, TaK KaK OHa paboTaeT TOJIbKO C KOJMYECTBEHHBIMH MapaMeTPaMHu.

Oran 3 HMcnone3ys 3HaYy€HUsT HCXOAHBIX IMAapaMETPOB U IMPOJYKLHOHHBIE
OpaBwiia,  ONpPENEIUTb  HEOOXOJMMOCTb  AaBTOHOMHOIO  OIpENeieHUs U
POrHO3MpOBaHus MectonosiokeHus: KA, kotopasd B JainbHeleM OyJIeT onpenesnsiTh
BO3MOKHOCTH KA BHE 30HBI PaIHOBUIUMOCTH.

Otan 4 [lo 3Ha4eHUsIM UCXOJHBIX MApaMETPOB U MPOAYKIMOHHBIM MpaBUIaM
ONPENEIUTh HEOOXOAMMOCTh aBTOHOMHOTO (PyHKIIMOHUpOBaHus KA 11 BbIsIBIEHUS
Bo3MOkHOCTH BIIBM KA mnpuHuMarh pemeHuss BHE 30HBI PaJIHMOBUANUMOCTH,
VCITOJIb3YsI PAHEE 3AI0KEHHYIO C 3€MIIH JIOTHUKY.

Oran 5 Hcnonb3ys 3Ha4€HHs WCXOAHBIX MapamMeTpoB M NPOIYKLUHUOHHBIE
IpaBuia, OMNPEHEIUTh ONEpaTUBHOCTh pearupoBanuss HKY Ha wusMeHuBlmecs
coctostHus mapameTpoB bA KA.

Otan 6 Ilo 3HaUYEHHSIM UCXOJHBIX MAapaMETPOB C MOMOLIBIO MPOAYKIMOHHBIX
MpaBuJI OMPEEIUTh BO3MOXKHOCTh peTpancisinuu uHpopmammu KA or HKY uepes
npyroun KA.

Oran 7 Wcxoasd W3 3HAYEHUN HCXOJHBIX MapaMEeTPOB U MPOAYKIHMOHHBIX
MpaBui, ONpEeNeanTh 4acToTy ceaHcoB paauocBszn HKY c¢ KA 3a onpenenénubiii
MIPOMEKYTOK BPEMEHH.

Oran 8 Ilo 3HayeHUSIM TPOMEXKYTOUHBIX THUIOTE3 C  MOMOUIBIO
MIPOAYKITMOHHBIX MPaBUJI BEIOpaTh MeTO 1 yripaBiieHust KA.

st kaxxnoro KA nanHyr0 METOAMKY HEOOXOIUMO MOBTOPUTH MSATH Pa3, Tak
KaK OJHHUM W3 MCXOJHBIX MapaMETPOB SIBISIETCS ATall )KU3HEHHOIO LHKJIA. TO €CTh

JUISL KOKJIOTO Tara HeoOX0AMMO BeIOMpATh CBOM MeTo yrpaBieHus KA.

58



2.4 BbiBoabl Mo riaase 2

Bo BTOpOil rNaBe auMccepTallioOHHOM pabOThl OCYIIECTBICHO (POPMUPOBAHUE
MoJIsl 3HAHUW, MO KOTOPOMY Jajee IMOCTPOEHA MOJIENb SKCIEPTHON CHUCTEMBI IO
BbIOOpY MeTona ympaBieHusi KA Ha 3Tame npoOeKTHPOBaHUS C HCIOJIb30BAaHUEM
MPOIYKIIMOHHBIX TTPABUII.

[To pe3ympTaTaM MOCTPOSHHOW MOIEIM DKCIEPTHOM CHUCTEMBI Obljia
COCTAaBJICHA MeETOAMKa T0 BbIOOpY MeTona ympasieHus KA Ha orame
MPOCKTUPOBAHMS, COCTOAIIAS K3 CEMHU D3TAlOB M YUYUTHIBAIOMIAS KaXIbIM 3Tam
JKU3HEHHOTO uKia KA.

Hcnonbp3oBanne AaHHOW METOAMKM 1O BbIOOpY MeTona ympaieHus KA
MO3BOJIUT Ha OoJiee paHHEM OJTale MPOCKTUPOBAHMUS U3  CYIIECTBYIOIIETO
pa3HooOpa3usi METOJOB YIPABJICHUS] OMNPENEIUTh HWMEHHO TOT, KOTOpPHIA Oyjaer
YUYHUTBIBATh BCE BO3MOXHBIE TPYIHOCTH Ipu npouecce ynpaBieHus KA. Tak kak Bce
HIOQHCHI Ka)XXJI0OTO METOJia YIPABJICHUS W3BECTHBI, TO B TMOCIEICTBUH BO3MOKHO

3HAUYUTEIBHOE COKpAIllCHUE BPEMEHH Ha dTane ucnbitanuii KA.

[13bsTO 3 TIIaBa]
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3AK/IIOYEHUE

Pe3ynbraTomM JaHHOWM AuMccepTallMOHHON paOOThl cTajla METOJUKA MO BHIOOPY
Merozna ynpasieHus KA Ha srane npoeKTupoBaHusl.

B xoze paboThl ObUTH pelIeHbI CASAYIOMINE 3a/1a4u:

I ITpoananu3upoBaHbl CYHIECTBYIOIINE METOAbI ynpaBieHUuss KA, BbISABICHBI
HEJOCTAaTKU B MPUMEHSIEMOM Ha JaHHBIII MOMEHT BbIOOpe MeTona ynpasieHus KA, a
TaK)Ke OIlpesesieHa HEeoOXOAUMOCTh BbIOOpa MeTona ympasieHus KA Ha srane
IIPOEKTUPOBAHHSL.

2 CdopMmupoBaHO TMOJ€ 3HAHWM, OMNpENENCHbl TNapaMeTphl [JIs CO3/IaHMs
METOJMKH, MOCTPOCHA JBYXYpPOBHEBas MOJEIb IKCHEPTHOM CHCTEMBI 1O BHIOOPY
Merozna ynpasieHus KA ¢ ucrnonap3oBaHueM NPOAYKIUOHHBIX PABUIL.

3 Pa3paborana Meronuka mo BbeIOOpYy Meroda ympasieHus KA, koropytro
BO3MOKHO HCIIOJIb30BaTh Ha JTalle IIPOCKTUPOBAHMS M KOTOpas YYUTHIBACTBCE
CJIO)KHOCTU TIpoIlecca YMpaBjeHUss HOBOro paspadateiBaemoro KA. Mertoauka 1o
BbIOOpY Merona ympasieHuss KA Ha 3Tame NpoeKTUpPOBaHHS COCTOUT M3 BOCHMHU
ATAIOB.

4 Tlpoemena ampobarusipazpabOTaHHONH METOAMKK 10 BBIOOPY METOJIa
ynpasienust KA Ha stane npoexktupoBanus Ha npumepe KA cmyTHHKOBOW CHUCTEMBI
«T'onenr — 1M». B pesynbrare anpodanuu ObLJIO OTMEUEHO IOJIHOE COBIAJICHUE
NOJIy4eHHBIX METOJ0B yrpaBieHuss KA crnytHukoBoi cuctemon «l'onen-1M» c
METOJAMH, HWCIOJIb3YEMBIMU B JAHHBII MOMEHT. JTO MOKAa3bIBAET BO3MOKHOCTH
npUMEHEHUs pa3pabOTaHHON METOJIMKH Ha dTaIle MPOCKTUPOBAHMSL.

Hayuynass HOBHM3HA: mpejioXKeHa METOAMKa IO BhIOOPY METO/a YIpaBJICHUS
KA Ha »Jrane mnpoeKTHPOBAHMS, YYMTHIBAKOIIAS BCE CJIOXKHOCTH IIpolecca
ynpasienus KA.

IIpakTHyeckas 3HAYUMOCTB: IPEIOKEHHAs METOAMKA MOXKET IMPUMEHATHCS
Ha mpeanpuiatuu AKuuoHepHoe obmiectBo  «MHpOpMalMOHHBIE CIYTHUKOBBIE
CUCTEMB» HMEHHM akagemuka M. @. PemernéBa i OnpeneneHuss MeToja

ynpasieHust KA ¢ nenbro yuéra TpeboBaHU K cO3/1aBaeMON KOCMHUYECKONW CUCTEME
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Ha 3Tane npoektupoBanus KA.
[To pe3ynpTaTaM JUCCEPTALIMOHHOTO HCCIEIO0BaHUS OBbLIO OIMYOJMKOBAHO JBE

HAaY4YHBIC CTATbHU.
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CIIMCOK COKPAIIEHUI

AT — aOOHEHTCKHUH TEPMHUHAI;

BA — GopToBas anmaparypa;

BKY — 6opToBOil KOMIUIEKC yIpaBlICHUS;

BPTK — 60pTOBO#f pagnoTeXHUYECKUI KOMILIEKC,

BIIBM — 6optoBas 1iudpoBas BoIYHCIUTEIbHAS MAIINHA;
BIIIB — 6opToBas 1mikaia BpeMeHH;

BKP — BeinmyckHast kBaJiupukannoHHas padora;

B30 — BbICOKOAIITMOITHYECKAS] OPOUTA;

['CO — reocrarmonapHas opoura;

['VII — rocynapCTBEHHOE YHUTAPHOE NPEANPUATHE;

ECCC — Enunasi cmyTHUKOBAs CUCTEMa CBSI3H,

3PB — 30Ha paiMOBUIUMOCTH;

NOK — undopmaius GpyHKIHOHATBHOTO KOHTPOJIS,

KA — xocmuueckuii anmnapar;

KAY — KOHTyp aBTOHOMHOTO yNIpaBJIEHUS,

KAVYP — kocmuueckuit annapatr yHUGUIIMPOBAHHOTO PsIa;
KUK — xoMaHIHO-U3MEPUTENIBHBINA KOMILJIEKC;

KUII — xoMaHTHO-U3MEPUTETBHBIN ITyHKT;

KUC — komanaHO-U3MepUTENIbHAS CUCTEMA;

KOY — koHTyp onepaTUBHOTO yIIpaBJICHUS,

KII1 — koManiHO-TIporpaMMHasi HiHGOpMalus;

KIIM — koMaHIHO-IPOTrPpaMMHBIA MaCCHUB,;

KTY — KOHTYp TEXHOJIOTMYECKOTO YIIPABICHUS;

MCIICC — MHOTO(DYHKIIMOHANIbHAS CHCTEMA MTEPCOHAIIBHON CITyTHUKOBOU CBSI3H;
HAKY — HazemMHbIIl aBTOMAaTU3UPOBAHHbBIA KOHTYp yIPaBJIEHUS;
HWU — nayyHO-HUCCIIE10BATENBCKAN UHCTUTYT;

HKO — nuskas kpyroasi opouTa;

HKY — HazeMHBbII KOMIUJIEKC YIIPABJICHUS;
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HIIIT — Hay4yHO-TIPOU3BOACTBEHHOE NIPEATIPUITHE;

HCK — Ha3zeMHBIN CBSI3HOW KOMILIEKC,

HC KHC — HazemMHas cTaHIus KOMaHIHO-U3MEPUTEIBHON CUCTEMBI,
PK — pagnoxkomanna,

KkB. PK — kBuTanuus;

PH — pakeronocurens;

P® — Poccuiickas @enepanus

CKO — cpennsist kpyroBas opoOuTa;

CKC — ctanmms KOCMHUYECKOU CBSI3H,

CCII/I — cucrema cBsi3u nepeauv TaHHBIX;

TMMU — tenemeTrpudeckasi uHMOpMAaIus;

TT3 — TaKTUKO-TEXHUYECKOE 3a7JaHHUE;

VB — ynpasiisitoliee BO31CHCTBUE;

OI'BY — denepanbHOE TOCyaapCTBEHHOE OIOJIKETHOE YUPEKICHUE;
U — uudpoas uHpopmanus;

LIYII — nentp yrpasieHus HOJIETOM;

OBM — 3JIeKTPOHHO-BBIUUCIUTEIbHAS MAIIIMHA.
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