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HPEJANCJIOBUE

Hacrosiee yaeOHOE 110COOHE COOTBETCTBYET pasjieiaM psijia yueo-
HBIX KYPCOB B paMKaXx MOATOTOBKH JUIIJIOMHUPOBAHHBIX CIICI[UAIUCTOB, 00-
yuaromuxcsi 1Mo HampasieHuo 160600 «MHTerpupoBaHHBIC CHUCTEMBI
JIETaTeNIbHBIX almnaparoBy» U crenuaibHocTH 160403 «Cuctemsl ynpasiie-
HUS JIeTaTeIbHbIMU anmnaparamm». Kpome noMoiiu B caMOCTOSTEILHOM H3-
Y4EeHUU MaTepuaja, yueOHOoe mocodue mpeaHa3HauyeHo sl KypcoBOTO U
JTUTUIOMHOTO TIPOCKTHPOBAHUS, a TAKIKE MOXKET OBITh MOJE3HBIM ISl MO-
JIOJBIX CIIEIUAIIMCTOB JAHHOTO MPOMUIIS IeATEIIbHOCTH U aCIMPaHTOB.

B oTnudne oT MHOTOYUCIICHHBIX U3/ITAaHUH, TTOCBSIIIEHHBIX TEOPETHUYIC-
CKUM OCHOBaM YIIPaBICHHUs, B pa0OTE OCHOBHOE BHUMaHHE YJEJICHO BO-
pocaM MPaKTHUYECKON peasn3aliid CUCTEM YIPABICHUS KOCMUYECKUMU
ammmaparami. [IpemaraeTcs cucremMarn3upoBaHHBIN 0TOOP Marepuana, He-
00XOIUMOTO ISl U3YUYEHUSI CTPYKTYpPbl U (DYHKIIMOHHUPOBAHUS CUCTEM
YIPaBICHUS KOCMUYECKUMH arlllapaTaMH.

Bba3oBbIM MaTepuaioM mocoOust MOCTYKHIU KOHKPETHBIE Pa3padoTKU
MOKB «Mapcy, KOTOpo€ 32 HECKOIBKO ACCITHIICTUN HAKOIUIIO OMBIT CO3-
JAHUST CHCTEM W OOPTOBBIX KOMIIJICKCOB YIPABICHHUS KOCMHUYECKUMH
amrmaparaMy pa3JIMyHOrO Ha3HaueHus. Pa3paOoTka, M3rOTOBICHHE, NCIIBI-
TAHMSI U DKCIUTyaTAlMsl CJIOKHBIX TEXHUYECKUX CUCTEM COIMPOBOXKAAKOTCS
BBIITYCKOM OOJIBIIIOTO KOJIMYECTBA TEXHUYECKOW JOKYMEHTAIUU: OTYETHI,
TeXHUYECKue 3aAanus U T.1. [Ipu cocTaBaeHNN MEePeUnCICHHBIX JOKYMEH-
TOB IIMPOKO UCTOJB3YIOTCS COKpaIlleHUus U abOpeBuatypsl. B mocodun
IIPUBOAUTCS MaJIbli TOJKOBBIM CI0Bapb TEPMUHOB U COKPAILIEHUMN, HUC-
TIOJIE30BAHHBIX ITPU U3TI0KECHUN MaTepraa.

ABTOpBI Onarofapsat coTpyaHuKoB Kadeapbl «CHCTEMbI MPUBOIOB
ABHAIIMOHHO-KOCMUYECKON TeXHUKM» MAW 3a rmomoinpb pyu HallCAHUH
yueOHoro mocobus, a Taxxe cotpyaHukoB MOKbB «Mapcy Kauanosy E.D.
1 Kocobokosy T.B. 3a momoIip B MOATOTOBKE PYKOTIHCH.

JlaHHBII TOM y9e0HOTO MOCOOHS TOATOTOBJICH KOJIIEKTHBOM aBTOPOB:

Bposkun A.T. (pasz. 5), Bypasmros B.I. (pazzn. 9), Topaunitko C.B. (pa3n. 9),
TopstaeB A.®. (pasz. 3), 3aBeneeB A.W. (pasza. 7), KamansnuHosa P.A. (pasn. 7),
Kosnos A.U. (pazn. 7), Komun B.U. (pa3n. 3), Jlynsixos C.B. (pazz. 1), Munmxun B.B.
(pa3n. 12), [Tomocun U.B. (pa3n. 2, 10, 11), [Toros b.H. (paza. 4), Peyros B.I.
(pazn. 12), Cemenos E.E. (pa3n. 8), Coxonos B.H. (BBenenue, paza. 1), CeipoB A.C.
(BBenmenue, pasa. 1, 12), Yamun B.A. (nmpun. 1, 2), Hlarckuit M.A. (pasza. 6),
[enoraes B.b. (pa3n. 3), lumos A.A. (pa3x. 8), SAxosneB A.A. (pa3z. 8).
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BBEJEHHE

MOCKOBCKOE OITBITHO-KOHCTPYKTOPCKOe Otopo «Mapc» uMeeT MHOTO-
JIETHUH OMBIT CO37aHNS aBUALIMOHHBIX M KOCMUYECKUX CCTEM HaBUTallUU
n ynpasnenus. B 1955-1960 rogax komekTHBOM ObLTa CO3/1aHa TIepBasi B
CCCP acTtpoHaBHUTaIlMOHHAsI CUCTEMa YNpPaBIEHUS ISl MEKKOHTHHEH-
TaJbHOM KpbUTaTol pakeTsl «byps». B 1961-1974 romax pa3zpaboTaHbl acT-
pOCUCTEMBI  yNpaBJIEHUs OpUEHTalMeld KOCMHYECKHUX alapaToB
rccienoBanus JIyHBI 1 OKOJIOMYHHOTO MTPOCTPAHCTBA, B TOM YHCIIE!

— aBToMaTuueckou cranuuu «JlyHa-9», coBepuiuBiieid MATKYIO Mo-
canky Ha moBepxHOCcTh JIyusr 31.01.1966 t;

— aBTOMaTHYeCKoi cTaHIuu «JlyHa-16», odecrneunBIneii 10CTaBKy Ha
3emitro 06pasuoB gyHHoro rpyara 13.09.1970 r;

— aBTOMAaTWYecKoi cTaHiuu «JlyHa-17», BbicaauBIIel Ha TOBEpPX-
HOCTh JIyHBI UcciienoBarenbckuii ammapar «JlyHoxom.

ITapannenbHO ¢ «IYHHON» MpOrpaMMOi Ha MPEANPUATUH TPOBOAU-
JUCH pabOTHI MO CO3/IaHUIO ACTPOCHCTEM ISl OTIPE/ICTICHHSI OPUEHTAINN
kocMuueckux ammnapaTtoB (KA) cepun 110619, npennazHadeHHbIX AT U3-
YUICHHS TIPOXOXKACHIS paTuoBOIH B aTMochepe 3emitn.

B 9310 *e BpeMs ObUTHM CO3aHBI aCTPOCUCTEMBI JUIsI CAMOJIETOB
Ty-95M, Ty-142, Ty-160.

B 1975-1982 romax KOJUICKTHB 3aHIMAJICS pa3paOdO0TKON aBTOMHIOTOB
g pakeT MKbB «Panyray», 3enutssix paker Kb «®aken», Kb «Bemvnen»,
JAM3. B 1983-1993 romsr mpoBoauTachk pa3padoTKa aJrOPUTMHIECKOTO H
MPOrpaMMHOT0 0OECIICYCHUSI CUCTEMBI YIIPABJICHUS JBI)KCHUEM U HaBU-
ramuelt opoutagbHOTro Kopabdis «bypan» Ha ydacTke aspoJMHAMHYECKOTO
CITycKa ¢ BBICOTHI 20 KWJIOMETPOB JI0 TIOCAIKH, BKIIIOUast MPOOET 10 B3JICTHO-
MTOCAIOYHON MOJIOCE 10 ocTaHoBa. 15 HOsAOps 1988 1. BIIepBBIC B MHpE OCY-
LIECTBJICHA [I0CAJIKa OPOUTAIBLHOTO KOPadisi B aBTOMaTHYECKOM PEKUME
yIpaBJIeHHs Ha 3aJlaHHBIA a3pPOAPOM TI0 TPASKTOPHH CAMOJIETHOTO THIIA.
B 51u e roapl pazpaboTaHbl aBTOMaTn4eckue OOPTOBBIC CUCTEMBI YIIPaB-
JIHWsI IS camolieToB-pazBequnkoB «Ctpmx» u «Peiicy AHTK um.
A.H. Tynonesa.
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BOPTOBbIE CUCTEMbI YMPABIIEHA KOCMUYECKUMW AMNTMAPATAMU

Hauunas ¢ 1994 ronra MOKbB «Mapcy npoBouT paboThI 10 CO37aHUI0
CHCTEM U OOPTOBBIX KOMIUICKCOB YIPAaBICHUS JUIsI HOBBIX U3/IEIUH KOCMU-
4ecKoro mpuMeHeHud. K 3TuM u3aenusM B MEpPBYIO ouepeslb OTHOCUTCS
pasToHHBIN 050K «bpu3-M» mist paketsl-HOcuTeNs «[IpoToH-M» paspa-
6otk 'KHIIL um. M.B. XpyandeBa. Cuctema ynpaBieHHsI Pa3TOHHBIM
omoxom «bpu3-M» pazpadotkn MOKbB «Mapce» Ha 30.04.2010 1. 0bec-
revnsa ycrelHoe BbiBeieHne 41 CIyTHHKA pa3InyHOrO Ha3HaYeHUs Ha
re0CTaLMOHAPHBIE M BEICOKHE OPOUTHI.

K npoexktupoBaHHIO CHCTEM YIIPABICHHUS JUIsI COBPEMEHHBIX KOCMHU-
yeckux anmaparoB MOKbB «Mape» mpuctynuno B 1999 t. [1pu sTom pea-
JIM30BBIBAJICS MTOJXOJ K CO3MaHNI0 O00pTOBbIX cucteM ynpasienus (bCY),
OCHOBaHHBII Ha YHU(DUKAIIMK TEXHUUECKUX pemeHnit ast KA pa3nuaHoro
Ha3HA4YCHUSI.

Kocmuueckuit anmapar TuCTaHIIMOHHOTO 30HAUpoBaHus 3emuu (/[33)
«Mouutop-2» ('KHIIL um. M.B. Xpyaudesa) ¢ 60pTOBOI CHCTEMOM
ynpasnenus pazpadorkn MOKB «Mapcey 3anymen 26.08.2005 r. Ha oko-
JIOTIOJISIPHYO COJTHEYHO-CUHXPOHHY0 0pOuTy (BbICOTA — H,(;=550 KM). TTo
pe3ynbTaTaM JIETHO-KOHCTPYKTOPCKUX UCTIBITAHUIN U MOCIIEAYIOLIEH TaT-
Ho¥t skcrmyararueit BCY obecneunBana ycrounBbiii moner KA B Tpex-
OCHOH OpHeHTauuu ¢ paboToil ChbeMOYHOW ammapaTypbl ONTHYECKOTO
JMana3oHa.

18 utons 2006 r. BEIBeZIeH Ha reocTarioHapHy0 opouty KA cBs3u
«KazCar» (TKHIIL] um. M.B. XpyHnuuena), a 11 pespans 2009 1. — «Okc-
mpecc-MJ[1» (UKHIIL] um. M.B. XpyHuuesa), o0a — ¢ cicTeMaMu yIpaB-
nenwsi, pazpadoranieiMu MOKDB «Mapcy.

Pa3pabarbiBatoTcsi CUCTEMBl yNPABICHUS U HAa3eMHasi KOHTPOJIbHO-
nposepouHas anmnaparypa s KA «KazCar-2», KA «Oxcnpecc-M12»
(PKHIILL mm. M.B. XpyHudesa).

[TapamnenbHO MPOBOIATCS MPOEKTHBIE PAOOTHI 110 OOPTOBBIM KOM-
IUIeKcaM YIpaBleHHs Jiisi reocranuoHapHoro KA mereonaOmoneHui
«Anexrpo-JI» (HITO um. C.A. JlaBouknHa) 1 BRICOKOOpOUTAIBHOTO KA
«Cnektp-P», KA «Cnekrp-PI», KA «Cnektp-Y®», KA «Onexrpo-2»
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(HITO um. C.A. JlaBoukuHa), a TAKKe 1O OOPTOBOM BHIYUCIUTEIHHON CH-
creme st KA /133 14133 (HIIO MAILL).

HaxkoruieHHBIH ONBIT pa3paOOTKH, HA3€MHBIX U JICTHBIX HUCTIBITAaHUH
CHCTEM M KOMIUIEKCOB YIIPABICHHUS JJI1 00bEKTOB KOCMUYECKOTO Ha3Hade-
Hus no3Bosia MOKB «Mapcy chopmupoBaTh YHUDUIIUPOBAHHBIN PSIJT
BCY st KocMUUecKrX anmapaToB pa3InyHOTo MPUMEHEHHS, €IMHbIH MO/~
XOJI K IPOEKTUPOBAHNIO HA3eMHON KOHTPOJIBHOM anmaparypbl, CKBO3HYIO
TUPEKTUBHYIO TEXHOJOTHIO CO3/IaHUs U OTPaOOTKH ammaparypsl U mpo-
rPaMMHOTO 00ECTIEUEHHS], COCTaB U CTPYKTYPY TUIOBBIX KOMIIJICKCHBIX H
JTUHAMWYECKUX MOJICIUPYIOLINX CTEH/IOB, a TaKXKe KOOTIepaIliio copas3pa-
00T4nKOB (MH(POPMAIIMOHHBIE TATYNKU, UCIIOIHUTEILHBIC OPTaHbI).

B HacToseil KHUTEe TpeCTaBIeHbl MaTepHabl 10 COCTaBy H CTPYK-
Type OOpPTOBBIX CHCTEM YIPABICHUS Il KOCMUYECKUX alllapaTroB pas-
JUYHOTO Ha3HauUeHHs. PacCMOTPEHBI COCTAB U XapaKTEPUCTUKU AaTYUKOB
NEPBUYHON MHPOPMALMKM U UCIIOJIHUTENbHBIX OpraHoB. [IpuBeneHs! me-
TOZBI PEILICHHSI OCHOBHBIX (PYHKIIMOHAJIBHBIX 33/1a4, B TOM YHUCIIE:

— opuenramus KA no nadopmanuu oT acTpogaTinKkoB;

ympasieHue aBmwkeHneM KA;

— crabunmzanus 1 opueHTaus KA;

— uHpopmanmoHHoe obecrieueHne KA.

Omnucano B3aumonerictue bCY co cMexHbIMH OOPTOBBIMU CHUCTE-
MaMH{ U arperaramu, OOJbIIOE BHUMAHHUE YICICHO TeIeMETPHYECKOMY
00eCTeYeHNI0 KOCMUUECKUX allapaToB, a TAKKe 3aTPOHYTHl HEKOTOPHIE
OpraHN3aIMOHHO-YKOHOMUYECKHE BOMPOCH pa3paboTKU U MPOU3BOICTBA
OOpPTOBBIX CUCTEM YIIPABIICHUSI.
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BOPTOBbIE CUCTEMbI YMPABIIEHA KOCMUYECKUMW AMNTMAPATAMU

1. IPUHIUIIBI MOCTPOEHUS BOPTOBBIX CUCTEM
YIPABJIEHUS KOCMUYECKHUMU AIIITAPATAMUA

ITo cBoemMy GYHKIIMOHAIELHOMY Ha3HAYEHUIO0 KOCMUYECKHUE aIlapaThl
(KA) MoryT ObITh pa3JiesieHbl Ha CIIIYIOIIUE TPYIIIBL:

— KA cBs3um;

— KA nucranunonnoro 3ouaupoBanus 3emn (133);

— HayuHsle KA.

Hapsiny ¢ dyaknmonansHeM HazHadeHnEM KA BaKHBIM [T pa3padoT-
4rka 00pTOBBIX cucTeM yrpasiieHus (BCY) SBIsroTCs ClieyoIue NO3UIHH:

— CPOK aKTHUBHOTI'O CyLIECTBOBaHHMs (HEOOXOAMMBIN pecypc ammapa-
Typsl BCY);

— TpeOOoBaHUsI [0 TOYHOCTH OPHEHTALINY;

— CTENeHb aBTOHOMHOCTH OT HAa3€MHOTO KOMILIEKCA YIIPaBICHHUS
(HKY);

—  HeoOXOOMMOCTS crienuanbHol opueHTann KA Ha 3emiro st odec-
MEYEHUS] yCTOMYUBOW PaJIMOCBA3N C HA3EMHBIM KOMITJIEKCOM YTIPaBICHUS
Ha HauaJbHOM YYacTKe MOJETa;

—  WCIIOIHUTENIbHBIE OPTaHbl CHCTEM CTa0MIIN3aliN ¥ OPUEHTAITHH;

— HHEPIMOHHO-MAacCOBbIE XapakTepucTuku KA;

— ycroBusi dkcuTyaranuu KA: BHelTHUE BO3MYIIAtoHe (GaKkTophbl, Ha-
JIMYUE YIIIOBBIX MaHEBPOB TPH IEJIEBOM IPUMEHEHHH, JOMYCTHMOCTD YTIIO-
BBIX MaHEBPOB TP MPOBEICHUN TEXHOIOTHYECKUX ONepaluii (KamOpoBKa
KOMaHIHBIX TIPHOOPOB | IIEJICBOH armaparypsl), BBICOTa OPOUTHI U JIp.

1.1. TunoBbIie cxeMbI BLIBEICHUSA
KOCMHYECKHUX aNnnapaToB HA OpoOUTY

Jns ykazanubix rpynn KA cyiecTByOT pa3jinyHble THIIBI 1IEJIEBBIX
opout. Tak, KA cBsizu BeIBoAsITCS Ha reocranuoHapHyto opouty (I'CO),
KOTOpas SABJSETCS YacTHBIM cirydaeM KpyroBoi. KA J133, kak mpasuio,
paloTaroT Ha HU3KUX KPYTroBbIX opOuTax. KA HayuyHOro Ha3Ha4YeHus, B 3a-
BUCUMOCTH OT pEIlIaeMbIX 3aJ[a4, MOTYT UMETh Pa3HOOOpa3Hble THIIEPOO-
JUYecKUe, NapadoIMyYecKue, 3JUIMNTHYECKHE U KPYroBble OPOUTHI.
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Kparkue cBenenus o napamerpax U XapaKTepUCTHKax HanOoJee 4acTo uc-
MOJTb3yEeMBIX OPOWT NIPUBECHBI B IPHIIOKEHHH 1.

[Ipu BEIBemennn KA Ha 1emeBy0 opOUTY ¢ TTOMOIIBIO pa3rOHHOTO
610ka (Pb) «bpu3-M» ToeT COCTOUT U3 CIAECAYIOUINX YIaCTKOB!

— BBIBEJICHHE Ha OMOPHYIO OPOUTY;

— TIOJIET IO OTIOPHO# opOuTe;

— BBIBEJCHHE Ha IIPOMEXYTOYHYIO OpOUTY;

TIOJIET 10 TIPOMEKYTOYHOM OpOuTE;

—  BBIBEJICHHE HA NIEPEXOIHYIO0 OPOUTY;

— TOJIET MO IepeXOIHON OpOuTe;

— BbIBEJCHHE HA IIEJICBYIO OPOUTY;

— TIOJIET TIO IIeJIEBOI opowuTe.

Ormoprast opoéuta GpopMupyeTcst B pe3yinbpraTe paboThl TpeX CTyIICHEH
paketbi-HOCcUTeNss — PH (psiMoe BhIBE/IeHUE) WK B pe3yabrare padoThI
Tpex ctyneneit PH u nmepBoro Bxitouenus mapuieBoro asurareis (M)
pasroHHOTO OI0Ka (BBIBEACHUE C IOPA3TOHOM).

OpfiaTAnkH=# finok Ha

onopHoi opfute nocne
CasneHUs yokopUTENR = 2

LOPAAOHE
. _.Ilscalgusnv FH 1-200-1200 ¢
LM_H - t © h=160{200;

1 M
e Fr=150 1 i .
1~344 ¢ VN TATE G V-T520(7495) mic

=123 ¢c
h=42 1
Y1724 wic

Crapt PH L=305-320 km L=4%0 rm L=1615 kna NN Me310 L=7540 k1
MM Ka25, 15 MM Med L=1855 km I Me327 L=BT40 km
L=1965 km M1 Ne326 Oea NN

1IN - o nagems

Puc. 1.1 Twumosas cxema nosera npu BeiBeziennn Ob Ha onopHyto opouTy
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[Tpu nonere ¢ nopasronom PH BeiBoauT opoutanbuelii 6ok (Ob) Ha
0aJUIMCTUYECKYI0 TPACKTOPHUIO, BBICOTA KOTOPOH B aroree OJM3Ka BBICOTE
OTIOPHOW KPYroBOH OpOUTEHI, a BBICOTA B IIEpUree UMEET OTPULIATEIbHOE
3HayeHue. Tumosas cxema rosera npu BeiBeaeHNH Ob Ha omopHyio op-
OUTy C 1Opa3roHOM IoKa3aHa Ha puc. 1.1.

BriBenenne KA Ha 1ieneByro opOUTY OCYIIIECTBISIETCS C HCIIOTH30Ba-
HueM 7- unu 9-yacoBoro nepenera. McnonaszoBanue 9-uacoBoro nepenera
MTO3BOJISIET 3HAYUTEILHO YBEIIMUUTE MACCy MTOJIC3HOU HArpy3KH HA Pa3roH-
HBIX OJI0KaX ¢ OTHOCUTENIhHO HebobIon Tsroi M/] 3a cuet cokpaieHus
TPaBUTAIIMOHHBIX MTOTEPb.

Ha puc. 1.2 moka3zansl cxeMa BBIBEICHUS U IIUKJIOTPAMMa BKJITFOUCHUS
MapIIeBOro ABUTATEIs PU BBIBEJICHUY Ha Te0CTaIllHOHapHYI0 opouty. [Ipu
3TOM OTMEUYEH MOMEHT cOpoca JOTOTHUTEIILHBIX TOIUTMBHBIX 0akoB ([ITH).

Otnenenne KA ocymiectBisercss 1160 HEMOCPEACTBEHHO TOCTE TT0-

Oncpsan cpinta
Hip=173 km

MNepexoaxan opSuta
pexoaHan opd i=51,5¢

Iy NkE AORRIMHS
W& onopHyia apButy

MNpomesyToHHER
opana
Ha=5000
HN=275
=45 8

VIMNYNGE JHEEnneHea
HE uaneeoi opbuTe

CJICAHCTO BBIKIIIOUYCHUA MI[ (B OpUCHTAIuHu, HOJ'Iy‘IeHHOfI Ha MOMCHT
all

Uencoan opGural CO)

Mezpixeauan cpbnra
Ha=38010 m
Hn=385 km
MIMMYNES NEpexans Ha =45 8°
PRAMERYTOYHYD SREHTY

MpomexyTounal
Uenesan opfura
Hip=35350 w1

im0
Te=86644 ¢

Wrarmynec dhopranposaHes
nepexcsHoR opBuTE

Onopran opBuTa

Yuact C I KOAHES
n;;a;:“F'H | | Aakn. MO Onopxas 2 . W] MpomexyTouHan P D.TME epEXOnHE w1

=50 muH =24 =5y Oragnetse
> v ki

Chpoc MO

Puc. 1.2 Cxema BbIBEZICHUS M LUKJIOTpaMMa BKITIOUCHHSI MapIIeBOTO JBUraTems
IIPY BBIBEJICHUH HA F€OCTAIMOHAPHYIO OpOUTY
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BeikTroueHust M/J1), mubo mocie BBINONHEHUs CIeNHUaIbHbBIX MAaHEBPOB,
obecrniednBaroux npuseneHue Pb B 3aqaHHy0 OpueHTaIMIO, @ TAKXKE 3a-
KkpyTKy KA (o TpeboBaHMIO 3aKa34nKa).

ITocne otnenenns KA Ha ydacTke aBTOHOMHOTO TOJIETa MO LIETIEBOH
opbute Pb mpoBoasaTCs ceanchl pafHOKOHTPOIS IEICBOM OpOUTHI, YBO
PB, pannokoHTposb OpOUTHI YBOAA U 3aKJIIOUUTENIBHBIE ONIEPALIMH 110 IPHU-
BEJICHUIO OJioKa B 0€30MacHOe COCTOsiHUE (COpPOC AaBJIeHUs U3 OAKOB,
6aimonoB u maructpaneid Pb). Kocmuueckuii anmapar HaunHaeT camo-
CTOSITEJIbHBIN IOJIET.

1.2. ®yHKIUM ¥ COCTAB OOPTOBOI CHCTEMBbI YIPABJIEHUSA

BompmmacTBO TpeboBanuii k BCY He 3aBucut ot HazHaueHus KA. On-
Hako ecThb 1 crienuduka. B wactHoctn s KA /133, kak npasuiio, TpeOy-
eTcs BbICOKasi TOYHOCTHh crabmim3anuu (1074-107 rpam/cek), a Takxke
BBICOKAsi TOYHOCTH OIpe/eNieHus1 opueHTanuu (rmopsnka 1 yri.muH). B
onaux ciydaax (KA «Mouutop-3») CbeMKH MECTHOCTH MPOBOASTCA Ce-
aHCHO, B TOM YHCJIe ¢ TiepeopueHTanusamu KA, mormyckaroTcs yriioBsie Ma-
HEBPBI HA Hepaboyell yacTH BUTKA JUIs TPOBEICHNUS OTIEPaLiid KaTHOPOBKH
MH()OPMAIMOHHBIX JaTYNKOB (KOMAHIHBIX IPUOOPOB). B mpyrux ciaydasx
(KA «Kanomyc-Bynkany») TpeOyercsi HOCTOSIHHAsE OpUEHTalMs B OpOu-
tanpHO# cucteMe kKoopauHat (OCK) (cm. mpunoxkenue 1), yriaossie Ma-
HEBpHl Ui KalMOpOBKM HE JomyckaioTcsi. Kpome Ttoro, Moryr
MPeAyCMaTpUBATHCS CIeHUabHbIE OPUEHTAIMH IS COIOCTUPOBKH LieJie-
Boit armapatypsl 1 actporpuoopoB bCY (KA «Omekrpo-JI»). Takke MoryT
BBIIBUTaThCS CIICIHANBHBIC TPeOOBaHHS 110 00ECIICYCHUIO COIHEYHOM Opu-
SHTaI[UK B UHTEPECax TEIIOBBIX PEXKUMOB IIEJIEBO arapaTypsl.

B cootBeTcTBHU ¢ THIOBBIMU TpeboBaHusIMU bCY BBITIONHSET Cile-
JYIOIINE OCHOBHBIC (DYHKIHH:

— ynpasieHue JaBrkeHreM KA BOKpYT LeHTpa Macc ¢ HCIob30Ba-
HHEM BXOJISIIIETO B €T0 COCTaB KOMIUIEKCA AIIEKTPOMEXaHMUECKHUX MCIIOIN-
HUTEJBHBIX OPraHoB;

— orpaboTka 3aJlaHHOl nporpaMMHol opueHTannu KA B 0a30Boit
CHUCTEME KOOPJAMHAT B COOTBETCTBHHM C TOJETHBIM 3aJaHUEM WU C

15
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WCTIONIb30BaHUEM KOMaHTHOHM HH(OpPMAIMK 0T OOPTOBOTO KOMILIEKCA BEpX-
HEro YPOBHS;

— OIpeJeNIeHre ImapaMeTpoB ABMKeHUsT KA BOKpyT IleHTpa Macc B
0a30BOIl cCUCTEME KOOPJMHAT U OCyIlecTBICHUe cTadmmm3anuu KA B 3a-
JTAHHOW OPHCHTAINH ¢ TPEOyeMOH TOTHOCTHIO;

— OIpefesieHre TEKYINX MapaMeTPOB TPACKTOPHOTO ABIKeHHS KA
C MCIIOJIb30BaHNEM MH(POPMAIMH, TIOCTYMAIONIEH OT anmaparypsl CITyTHHU-
koBo# HaBuranmu — ACH (Hu3Kkue opOWTHI) MM GOPTOBOTO OayTHCTHYE-
CKOTO IPOTHO3a ¢ nepuonuyeckoit koppekuueid n3 HKY (Beicokue opouthi);

— nemndupoBaHUE OCTaTOYHOM yroBoi ckopoctu KA mocie otne-
JieHus ot pasroHHoro Omoka (PB) ¢ mcnonp30BaHMEeM KOMIUIEKCA yIIpaB-
JISIOINNX JBUTaTenei-MaxoBUkoB (KYJIM) mim ra3oBbIX JBUTATENICH;

— aBroHoMHOe (0e3 yuactuss HKY) obecnieuenne npusenenns KA B
3aJJaHHYIO0 OPUEHTAIIHIO ITOCIIE 3aBEePIICHUS IeMIT(hUPOBAHUS;

— BBIMONHEHUE «pasrpy3ku» KYIM (yMeHblIeHHE HAKOIJIEHHOTO
KHHETUYECKOTO MOMEHTA) C WCIOJIh30BAHNEM MAarHUTHBIX MCIIOJIHUTEINb-
HBIX OpraHoB (HU3KHE OPOUTHI) MM ABUTATEIIbHON YCTAHOBKHY;

— BKIIIOYEHHE WM BBIKIIOUYEHHUE JBUTATENIe Ha MHTEpBaJiaX KOPPEK-
1y opoutel KA mpu 3a1aHHON OpHEHTAIIMH BEKTOPA TSATH — IO KOMaH THO-
nporpaMMHoi uHpopmanun nz HKY;

— ympaBieHue paboToil [BUTATENeH;

— ymOpaBJIeHHE OpPUEHTAIMEH COITHEYHBIX OaTapeli ¢ NCIOIb30BaHUEM
anmaparypsl U3 COCTaBa CUCTEMBI DHEPTOCHAOKEHUS;

— ynpaneHue paboToit mupocpencts KA u anekrpouek;

— (¢opmMupoBaHHE KOMaHJ| YIPaBIEHHS LIEJIEBOU ammaparypoii, cu-
cremoit anexTpocHabxkerus (CIC);

— yHpaBJIeHUE PEKXHUMaMHU PadOThl CUCTEMbI TEIEMETPHUECKUX U3-
mepennii (CTH) Ha ocHOBaHWMHM yIIPaBISIONIeH HH(YOPMAITNH, TTOCTYIIA0-
mei n3 HKY;

— ympaBieHue paboToit cpeacTB 00eCIeUeHHs TETUIOBOTO PEXKIMA;

— KOHTPOJIb NMPaBUIBHOCTH paboTsl mpubopoB bCY u mpoueccos
YIIpaBIeHUS JBUKEHNEM BOKPYT IieHTpa Macc KA;
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— aBTOMAaTHYECKOE MapUpOBaHME MOCIEACTBUN OTKAa30B MM OTKJIO-
HEHUU B YIIpaBJICHUU MPH QyHKITMOoHUPOoBaHUU BCY, BRIIBICHHBIX B pe-
3yJabTaTe KOHTPOJIS;

— (opMHUpOBaHUE TEIESMETPUICCKON MH(OPMAIIUK O COCTOSHUY all-
naparypsl bCY, nporieccax yrpaBieHus U XapaKTepUCTUKaxX IBIKeHHs KA
BOKpYT LIEHTPa Macc U TPaeKTOPHOTO ABMKEHU JuIst nepenauu ee B CTU;

— (¢opmupoBaHHe TeKyIlIel HH(OOPMAIIH O TTapamMeTpax JBIKEHHS
KA, napamertpax cocrostuua bCY 11 nepenaun B 1ieNIeBYI0 anmnaparypy u
nocneaytomei Tpancisanuu B HKY;

— BeJeHHe OOPTOBOM LIKaJIbI BPEMEHH C 3aJaHHON TOYHOCTBIO OT-
HOCHTEJIBHO HIKaJIbI cucTeMbl equHoro Bpemenu (CEB), B Tom uncie ¢ BbI-
Jadeit moTpeOuTeNo CeKYHIHON METKH.

Heo6xomumbimu coctaBHbIME YacTsiMu BCY (puc. 1.3) sapnstrores:

— Ooprosas nudposas BerauciurensHas cucrema (BLIBC), pemaro-
11ast OCHOBHBIE 3a]]ad¥l CUCTEMBI YIIPaBJIeHHS U obecrieunBatomas nHhop-
MAaI[MOHHOE B3aUMOJICHCTBHUE C JPYTUMHU MOICUCTEMAMU;

— Onoku cunoBoi aBroMaruku (BCA), obecrieunBaronye KOMMyTa-
MO DJIEKTPOTUTAHUS U AJIEKTPUIECKOE B3aMMOJICHCTBHE CO CMEKHBIMHU
CHUCTEMaMU, UMEIOLIUMHU aHATOTOBLIN BXOJ (BBIXON);

— uHpopmannoHHo-uzMepurenbhas cucrema (MHUC); ee cocras u xa-
PaKTEePUCTHKHU OIPENENAI0TCS yCIOBUAMU (PyHKIHOHUpoBanus KA, pe-
[IaeMBIMH 3aJla4aM1 ¥ MIPEAbSBIIEMbIMHA TOYHOCTHBIMU TPEOOBAHUSAMU;

— wucnoiHuTenbHble opransl (MO); X cocTaB U XapaKTepUCTUKH
OTIPENIeNAIOTCS MHEPIIHOHHO-MAacCOBBIMU XapakTepuctukamu KA u 3a1an-
HBIMHU TpeOOBaHUSAMHU IO AUHAMHUKE ¥ TOYHOCTH CTaOMIIM3aINH.

Ces3p BLIBC ¢ nmepeunciieHHBIMH OJIOKAMU U CUCTEMaMH, a TaKXkKe ¢
neneBoi ammaparypoit (L{A) u CTH ocyrmecTBiseTcs B COOTBETCTBUH C
I'OCT P 52070-2003 [8] mo mynbTuruiekcHoMy kanainy oomena (MKO-1).
[To BTOpOMY, OTHIETBPHOMY, KaHATy ooMeHa (MKO-2) GopToBas amnmaparypa
koMaHaHO-m3MepuTenbHoi cuctembl (BAKHMC), obecnieunBarotias npuem
nauueix oT HKY, ceazana ¢ BIIBC u LIA. BIIBC sBisieTcst KOHTPOIUIEpOM
mueb! (K1) mo oTHOmEeHWIO KO BeceM ycTpoiicTBam, kpome BAKHC, mo
otHomIeHuo kK kotopoit BIIBC saBnsercs okonedHbsiM ycTpoiicTBOoM (OVY).
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NHC dpopMupyeT BEKTOp MapamMeTpoB COCTOSHUS R KOCMIHECKOTO arl-
napara, kotropbsli noctymnaetr B BILIBC, rie ucnosnb3yercsi B BBIYUCIUTEb-
HBIX alNropuTMax. B pesynbrare GOpMHpYETCS BEKTOpP YIpaBlIEHUS O,
KOTOPBIN TIeperacTcss Ha UCTIOMHUTENbHBIe opranbl. BCA momyJaror oT
CMEKHBIX CHCTEM BEKTOP CHTHAIIOB S U TIEPEAlOT HA CMEKHBIE CHCTEMBI
BekTop KoMaH K. KoMaHHO-nporpaMMHas nHOPMAIIHS MOCTYIaeT 3
HKY uepes tenexomananyto cucreMmy B bCY, a ananmoroBas u mudposas
TeneMeTpuueckas napopmalus — B ooparHoM mopsiake. LA Takxe oome-
HuBaetcs ¢ bCY xoMmanmgHo-mIporpammuoi nHpopmanueit. Ha puc. 1.3 —
1.8 MyHKTUPHBIMU JTUHUSMHU 0003HAYEHBI CMEKHBIE CHCTEMBI.

Crpykrypa nepBoil u3 pazpaboranueix B MOKB «Mapcy cucrem
ympasienus KA «Mouurtop-32» mpencrasieHa Ha puc. 1.4. Tumosbie
YepThl 3TOW CTPYKTYpPbI YETKO MPOCIIEKUBAIOTCS U B MOCIEAYIOLINX pa3-
pabotkax mist KA «KazCar» (puc. 1.5), «Oxcnpecc-M1» (puc. 1.6),
«2nekrpo-JI» (puc. 1.7), «Cnexrp-P» (puc. 1.8). Ha puc. 1.4—1.8 npunsTe
CleyIolre 0003HaAUYCHUS:

AJl — acTpoaTuuk;

AOCB — amnmaparypa opueHTaIK COTHEYHBIX Oarapeii;

AITY 1Y — anmaparypa npeoOpa3oBaHusi U yIIPaBICHUS BUTATEIIb-
HOM yCTaHOBKOWH;

APK C3C — annaparypa peryaupoBaHus U KOHTPOJIsSI CUCTEMbI AJIEK-
TPOCHAOKEHUS;

ACH — annaparypa CIy THUKOBOM HaBUTallUU;

ATMMU — ananoroBas TenemeTprudeckas MH(GopMaIus;

ADC — aHTeHHO-pHUACPHAS CUCTEMA;

BAKHWC — 6oproBas armmaparypa KOMaHTHO-U3MEPHUTEIHHON CHCTEMBI,

BIIK — 610K mmogaun KCEHOHa;

BPTK — 60pTOBOIi pagroTpaHCIsIIMOHHBIA KOMITICKC;

BCC]] — 6oproBas cuctema cOopa JIaHHBIX;

BCY — 6opToBast cuctema ynpaBieHHUS;

BY — 610k ynpaBienus;
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BY CHUIIUN — 6ok ynpaBieHHs CHCTEMBI HAaKOTUICHHS ¥ IPpeoOpazo-

BaHWs HHQOPMAITIH;

BYB 11K — 0ok ynpaBieHHus BEHTHIATOPaMHU MPUOOPHOTO KOHTEH-

HEpa KOCMHUYCCKOT'O paJMOTCIICCKOIIA,

BYB ®K — 6ok ympaBieHus] BEHTHIATOPaMH (POKAITBHOTO KOHTEH-

HEpa KOCMHUYCCKOT'O paJUOTCIICCKOIIA,

BYK — 650k yrpaBieHus: 1 KOHTPOJIS;

BXK — 6510k XpaHeHHs KCCHOHA;

BLIBC — 6oproBas nndpoBasi BHIUUCIUTEIbHAS CHCTEMA;
BIIIB — 6oproBas mikana BpeMeHH;

BUPK — BBICOKOMH(DOPMATHBHBIA pagrOKOMILICKC;

ITAK — reanoreousnveckuii anmnaparypHblii KOMIUICKC;
I'J1 — razoBble qBUTATENH;

I'MBYC — rupoCKONTIEeCKHH H3MEPUTENTb BEKTOPA YIIIOBOW CKOPOCTH;
JAM — nBurareiib-MaxoBUK;

JCP — natyuk CTONOPHOTO pexnMa;

JY — nBurarenbHasi yCTaHOBKa;

KIIN — xomaH1HO-TIpOrpaMMHasi HH()OpPMAIHs;

KITY — koMMyTarimoHHO-peo0pas3yroliee yCTPOHCTBO;
KPT — kocMuueckuii paiuoTesecKor;

KVYIIM — koMIuieke ynpasisioOIUX ABUTaTENeH-MaxOBUKOB;
KIII — xoHTpoOsIIEep MIUHBL;

MJI — MapieBbIi ABUTATENb;

MKO — MynbTHILIIEKCHBIN KaHaIT 00MeHa;

MCY-I'C — MHOTOCHIEKTpaIbHOE CKAHUPYIOIIEE YCTPOUCTBO THIIPO-

METCOPOJIOrHYCCKOTO OGGCHC‘ICHI/IX;

MYBC — Mexannueckoe yCTpOHCTBO COTHEUHOH Oarapeu;
HI' IV — HarpeBarenu ABUTraTeIbHOU yCTaHOBKU;

HKIIA — Ha3zeMHast KOHTPOJILHO-IIPOBEPOUHAs anmnaparypa;
OV — OKOHEUHOE YCTPOUCTBO;

IIK — nupoksnanas;
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IIKTP — moacucreMa KOHTPOJIS TEMIIEPATYPHOTO PEKMMA;

1103 — mpubop opueHTanMy Ha 3eMITIO;

[IITPBS — nuponaTpoHbl paCKphITHS BHEIIHUX 3JIEMEHTOB;

[1CA — nanxpoMarrndeckas CbeMOYHas arnaparypa;

IIT — nupoTexHukKa;

[13 — nuposnemMeHTsl;

PB — pasronnsiii 0110K;

PJICA — pacmpeneneHHOro JOCTyIa CheMOYHAs anmaparypa;

PK — pa3zoBas komaHja;

PKH — pa3oBas komaH/1a HEIOCPEJCTBEHHOTO NCIIOIHEHHNS;

PKY — peneiinas kxoMaHJa ylpaBieHUs;

Cb — conHeunas Oarapes;

CJII1 — coTHEUHBIN HAaTYMK ITOJIOKCHUS;

CKD — cuctema KOHTPOJIS SIEKTPU3ALUY;

CMK — cu10BOM MarHUTHBIN KOMILIEKC;

CHMUIIA — cuctema HaKoOIUIEHHS U TPeoOpa30BaHusi HHPOPMALIH;
COCEB — cucrtema opueHTAIH COJTHEUHBIX Oarapei;

COTP — cucrema obOecIieueHHsI TETIOBOTO PEKIMA;

CCHMU — cucrema cbopa HayuHOI HHpOpMALNY;

CTU — cuctema TeneMeTpuYeCcKuX N3MEpPEeHUH;

CY OHA - cuctema yIpaBJIeHHs OCTPOHAINIPABICHHONW aHTECHHBI,
COC — cucrema 31eKTPOCHAOKEHHUS;

T COC — TepmognHaMUUeCcKasi CUCTEMa OPUEHTAIIUH CITyTHUKA;
TKC — tenexomaHHast CHCTEMA;

TMC-b — 610K TeneMeTpUIECKOH CUCTEMBI;

Y16 — ycrpoiicrBo-tipuog AOCH;

IHA — ueneBas annaparypa;

OK IV — snekTpokianansl ABUTaTeNbHON yCTAHOBKH;

OIl — 37eKTpOHHBIN TPHOOP.
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1.3. OcHoBHBbIE TeXHHYeCKHE PellieHus MPU pa3padoTke
00pTOBOIi cUCTeMBbI YIIPABJICHHUS

K 0CHOBHBIM TEXHHUYECKHM PELICHUSIM, 00eCIICUMBAIOIINM TpeOyeMble
XapaKTePUCTUKU U Ka4ecTBO (PYHKIIMOHUPOBAHHS CUCTEM YIPaBICHHUSI
(CVY) pazpaborkn MOKbB «Mapcy, crenyer oTHeCTH:

1. IlpumMeHeHne BBICOKOHAIEKHBIX MHTEP(]EcoB, OCHOBAaHHBIX Ha
Tpex 0a30BBIX MPUHIMIIAX: TTOCTIeI0BAaTENbHO nepeiade JaHHbIX (MUHH-
MH3AITUs MaCCOBO-Ta0APUTHBIX XapaKTEPHUCTHUK ); OUTIONSIPHOTO W/ (a-
30MaHUIYJIMPOBAHHOTO KOJUPOBAHUS; ACHHXPOHHOTO 0OMEHa C MCIOJb-
30BaHMEeM HH()OPMAIIMOHHON 00paTHOH cBsA3u. [IprMepoM Takoro nHTep-
(eiica siBIsieTCS MarucTpanbHbI ocienoBarenbHblil nHTEpdetic mo FOCT
P 52070-2003. OH mpezmonaraeT NIMPOKKUE BOZMOKHOCTH 110 peKOH(HUTY-
panuy nporpaMMHO-annaparHeix cpeacts CVY, HaJexeH 10 XapakTepu-
CTHKaM KOJH4YecTBa cOOEB B TPOIECCE HKCIUTyaTal[MH BCJICACTBHUE
[IPUMEHEHUS OUIIOJIIPHOTO KOAUPOBAHUS.

2. [IpumeneHmne 0TpaOOTaHHOM M TIPOIIIE/IIEH JIETHBIE UCTIHITAHUS BbI-
COKOHA/IC)KHOM AIIEKTPOHHON KOMITOHEHTHOH 0a3bl, KOTOpast IO BHIYHCIIU-
TEeIBHBIM pecypcaM (OBICTpOACHCTBHE, 00bEM 3aIIOMUHAIOIIETO YCTPOi-
CTBa) pean3yeT TpeOOBaHUSI 110 PELICHHUIO (PYHKIIMOHAIBHBIX 3a/1a4, OIpe-
nenseMbIX B TexanueckoM 3agannu (T3) na cucremy ynpasienns KA.

3. Opranuzanyst BHyTPEHHETO B3aUMOICHCTBUS MEXK/Ly IIOACUCTEMAMHU
BCY u BCVY co cMeXHBIMU CUCTEMAMHU C UCTOIb30BAHUEM TPEXYPOBHE-
BOW HEPAPXUUYECKON CTPYKTYPHI:

— 1mdposoit oomen mo MKO mo I'OCT P 52070-2003;

— 1udpoBoil 0OMEH 10 mapayuieIbHOMYy HHTEepdeicy Mexay 011o-
KaMH CHJIOBOH aBTOMATHKH;

— o0OMeEH aHaJIOTOBBIMH KOMaHJIaMHU/CUTHAJIaMH MEXIy HCIIOJHU-
tenpHBIMU TUTaTaMu (MIT) BCA n moncuctemamu bCY 1 KA B cooTBet-
ctBuH ¢ [IpoTokonamu oOMeHa.

4. [lpumenenue ruOKON CUCTEMBI PE3ePBUPOBAHUS:

— JIaTYUKW TMEPBUYHON WMHPOpPMALUU TyOIUPOBAHBI HIIU HMEIOT
BHYTpEHHee pe3epBUpoBanue, 010ku smekrponnku KYJIM nyonupoBansl;
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— anmapaTHble CpeACcTBa HCMOTHUTENbHBIX I1aT BCA ny6nupoBaHsl,
ecJIM compsraeMasl ¢ HUIMH alraparypa o BXOAY/BBIXOLy AyOiaupoBaHa,
WU TPOMPOBAHBI MO CXEME «KaHaJl B KaHa» ¢ Ma)KOPUTHPOBAHHMEM Ha
BXOJIC TPUEMHHKA KOMaHJI/CUTHAJIOB B CIIydae, €CJIM coTpsraeMast arra-
parypa TpOMpOBaHa 110 BXOy/BBIXOAY;

— B cocraB UCY BxogaT Tpu B3aumo3aMeHsAeMbIX AJl;

— ammaparnsie cpeactsa bBILIBC u BCA uMeroT uyeTbipexkpaTtHoe pe-
3epBHUPOBAHNE C OJHOMN IPAHBIO B XOJIOAHOM PE3EPBE I 00CCTICUCHUS KH-
ByuecTH KA B yCIOBUAX pasinalliOHHOIO BO3/IEHCTBUS;

— TPUMEHEHBI YEThIpEe KOMIUIEKTa IBUTATEIe-MaXOBUKOB B COCTaBe
KVYIIM, ycranaBnuBaemMbix Ha KA 1o cxeme «mmpamuaa» (s TSKEITbIX
KA ux Komu4ecTBO MOXXET OBITh YABOCHO).

5. Ilpumenenune nakerHoi koHcTpykiuu bIIBC n BCA ¢ ucnonb3osa-
HUEM MPYKUHHBIX KOHTAKTOB, YTO TTO3BOJIAET MPH XapaKTEPUCTHKAX ObI-
cTpoaeicTBHs 1 00beMa 3, ONNU3KHX K 3apyOeKHBIM aHaJIoraM, HOITy4UTh
TaKKe MaJible TaOaPUTHI U MACCY.

6. C mensto nossieHus Haaexkaoctd B MOKbB «Mapcey mpuMeHsieTcst
anpoOUpOBaHHAs CO BPEMEH CO3AaHUsl OpOUTaIbHOTO KOpabdis «bypan»
TEXHOJIOTHSI OTPAOOTKU U CIaYH CHCTEMBI yIpPaBICHHs. DTa TEXHOIOTHUS
[IPEeAroaraeT 3HaYuTeIbHbIN 00beM padoT B IIpoLiecce MaTeMaTHYECKOTO,
MOJIYHaTypHOT'O MOJIETUPOBAHNS, HIIEKTPUUECKHUX MTPOBEPOK Ha PA3INYHBIX
pabouynx MecTax W CTeHJaX, 4eM O0eCIeYMBAETCs BBICOKAs CTEINEHb
0TpabOTKH anmaparypsl 1 nporpammuoro obdecrnedenus: bCY Bo B3aumo-
JIEHCTBUU.

7. Ilporpammuoe obecrnieuenne (I10) BCY momumo peann3arum aBTo-
MaTHYECKOIO apUPOBAaHUS OTKA3HBIX CUTyallMi MpPEIonaraeT MUupoKui
CHEKTP BO3MOXKHOCTEH PEKOH(QUTYpAIMK alllapaTHbIX ¥ MPOrPaMMHBIX
CPEZICTB C UCITOIh30BaHUEM KOMaHHO-TIporpaMMHO# nH(popmarwm (KITI)
n3 HKY, uem nocruraercs panponaibHoe pacnpeneneHrie QyHKIMNA MEKITy
OOpPTOBBIMU M HA3€MHBIMU CPEICTBAMHU.

8. IIporpammuoe obecrieuenne bCY nMmeer nepapXxudecKyro MOIYIIb-
HYIO CTPYKTYDY, pa3padaTbIBacTCsi Ha sI3bIKE BEICOKOTO YpoBHS «Cy. [Iporecc
cozganus [1O0 mpennosnaraer MHOIOYpOBHEBYIO NPOLEAYpPY pa3padoTKy,
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HaMMCaHUS U OTIAJKU C UCIOIb30BAHUEM IMYJISITOPOB alapaTHBIX CPECTB
BIIBC 1 BCA, 9T0 1M03BOJISET B 3HAYUTEIIPHONU MEPE COKPATHTh CPOKH OT-
naaku u orpadbotku [10 Bo B3aUMOACHCTBUY C PEaIbHOM anmapaTypoi.

1.4. Ba3zoBble cocTaBHbIE YACTH OOPTOBOIi CHCTEMBI YIIPABJIECHUS

bazogoii s Becex BCY, pazpadarsiBaemberx MOKDB «Mapcey mis pas-
muunbelx KA, sBnsiercst 6oproBas uudpoBas BEIYHCIUTEIbHAS CHCTEMA
«Mapc-4», npeacrasnsromas coboi ueteipexrpannyio bLIBM, rae BvI-
YHUCIUTENIBHBIM U MH(OPMALMOHHBIM SAPOM KaX10H TPAHU CIIYKUT ABYX-
MIPOIIECCOPHBIN KOMITIEKC «IIeHTpabHbIH mporeccop (LIITP) — mporeccop
BBOoga/BeIBoAA (IIBB)». [IBB kakmoit rpaHu CBsI3aH ¢ pe3epBHPOBAHHBIM
MKO, k k0TOpOMY MOJCOEANHEHBI OKOHEUHBIE YCTPOICTBA — UCTOUHUKHU
BXOJHOH U MMOTPEOUTENH BEIXOAHOHM MH(pOpMamy 60pTOBOil I pOBOIL BBI-
YUCIUTEILHON MAIMHBL. MeX 1y TpaHsMu CyLIeCTBYET KaHajl oOMeHa HH-
(dbopManeld, UCIHOIb3yeMbId CHUCTEMOW KOHTPOJIS W JMArHOCTUKUA U
CUCTEMOHN BOCCTAHOBJICHHA COOWHOW MHpopMaruu. YeTspexKpaTHO pe-
3epBUPOBAHHEII (hOpMHUPOBATEIh PAbOUEro MUKIA 00eceunBaeT CHHXPO-
HU3ALUIO BBIIOJHEHHU pabouux nporpamm B nukie. OnHa W3 rpaHeit
HaXOJUTCsI B X0JIonHOM pesepBe. Pexondurypauuns BLIBC mpu ortkase
OITHO M3 pabounX rpaHel 0OecIeunBaeTCs aNTOPUTMAMH CHCTEMbI KOHT-
ponst u auarHoctuku (CKJl), B OCHOBE KOTOPBIX MPHUHSITH MEKIPAHHBIN
00MeH, porpaMMHasi MaKOpHTapHasi 00padoTKa HHPOPMAIIHH, ATTOPUTM
BBIOOpa KoHTpoIiepa mmHBI MKO 1 jTornka BeIBOAA B pe3epB OTKA3aBIIICH
IpaHyu ¥ BBOJA B JeMiCTBHE I'pPaHU U3 PE3EpBa, €CIIM OH He hcyeprnaH. Bri-
gucnutensHbie pecypesl BLIBC «Mapc-4» o0ecnieduBaroT perieHne Bcex
M3BECTHBIX Ha CETOMHSIIHUHN JeHb QyHKIMOHAIBHBIX 3a/1a4 bCY ¢ omnpe-
JIeJIEHHBIM TEXHOJIOTHYECKHUM 3aIlacoM TI0 aMsTH U OBICTPOJEHCTBHIO.

Crpykrypa BLIBC npencrasnena nHa puc. 1.9, yHudumupoBanHas
CTPYKTYpa PEeKOH(UTYpaLMH [IPU MTOCIIEI0BATEIbHBIX OTKa3aX rpaHel — Ha
puc. 1.10.

bnoku cuitoBoii aBTOMaTHKH MTpeIHA3HAYEHBI I OPTaHU3aIlu BHYT-
pennero B3aumoneictBust BIIBC ¢ noncuctemamu bCY 1 cMexHBIMU CU-
CTeMaMH, IMEIOIIIMHU aHaJIOTOBBIN BXOI (BBIX0/). B GosbIIMHCTBE CiTydacs
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BCA ocymiecTBIsIIOT BKJIIOUEHUE pelle, HarpeBaresiel, IeKTPOKIaaHoB U
JIPYTHUX TIOJOOHBIX yCTpoicTB. B oTnenpHBIX cirydasx BCA mpeoOpa3oBhI-
BalOT aHAJIOTOBYIO HH(POPMALMIO JaTYNKOB B IU(POBOI BUJ, yIOOHBIH AJIs
ucnons3oBanusi B BIIBC npu BHIMOTHEHNY JIOTUYECKAX M BBIYHCITUTEIb-
HBIX (DYHKLUI B COOTBETCTBHHU C 3aJI0)KEHHBIMH AITOPUTMAMHU.

BCA nomxHBI yIOBIETBOPATH CACAYIOLUIMM TPEOOBAHUSM:

— HMETb BBICOKYIO HaJIe)KHOCTb U OTKa30yCTOHYMBOCTH B T€UCHHUE
CpOKa aKTHBHOTO cymecTBoBaHug KA;

—  OBITh yCTOWYMBBIMHU K COOSIM TIPH BO3EHCTBUN KOCMUYECKOTO U3-
JYYEHUS ¥ IPYTUX IeCTaOMIN3UPYIOMNX (PaKTOPOB U MMETh MEXaHU3MBI
BOCCTaHOBJICHUS WHPOPMAIINN TIPU COOSX;

— HMETh MUHUMAaJIbHBIE MaccorabapuTHbIE U SHEPreTHUECKHUE Xa-
PaKTEepPHUCTHKH;

— obecreynBaTh BO3MOXKHOCTh YHU(DHUKAIMU IJIi TPUMEHEHHS B
BCY KA paznmuunoro Ha3HaYeHHs U JaTBHEHUIIIETO Pa3BUTH U MOICPHH-
3auK 0e3 KOPEHHOM MepeNIeNIKH anmapaTypsl.

Bce pazpabarsiBaembie B MOKDB «Mapce» BCA nmeror B cBoeM co-
CTaB€ BBIYMCIUTENIBHOE SAPO (UETHIPEXKPATHO PE3EPBUPOBAHHBIC BHIUHC-
JUTENH) M PE3epPBUPOBAHHBIA KOMIUIEKT HCIOJHHUTEIbHBIX IIaT. B
KocMudeckoM armapare «Monutop-2» Bce pynkuun BCA ckoHueHTpu-
POBaHEI B €IMHOM KOMMYTaIlMOHHO-TIpeoOpasytomieM ycrpoictse (KITY).
B nocnenyromnux pa3zpaborkax copMUpoOBaCsS YHUDUITUPOBAHHBIHN 1OJT-
xon K BCA kak k mepapXxudeckoil CTPYKType, BKIFOUAIOIICH OJIOK yIpaB-
JICHUS1 U KOHTPOJIS (BBIYMCIUTENBHOE SIIPO, YACTh UCTIOTHUTENbHBIX TIAT)
1 6J10KOB-caTeIUTOB BY (MCTIONMHUTENBHBIE TUIAThl, KOHCTPYKTHBHO 00b-
CIMHCHHBIC B COOTBETCTBUH C (PYHKIIMOHAJIBHO-LIEIICBBIM HA3HAYCHUEM).

[Mpunuuner nocrpoenus u apxutekrypa BCA paspaborku MOKB
«Mapc» nokazansl Ha puc. 1.11.

Banmoneticteue BCY ¢ KOHKpeTHBIM a00OHEHTOM — CMEKHOM CHCTe-
MOM — JOJKHO OBITB 3auKCUpoBaHO «IIpOoTOKOIOMY, OTpaKAIOIIUM AIIEK-
TPUYECKHE XapaKTepUCTUKH a0OHEHTa, a MPH HEOOXOIUMOCTH — OCOOCH-
HOCTH ero (yHKIIMOHUPOBAHMS, a TAKKE ITOPSIIOK KOHTPOJISI HA MECTax HKC-
mryaraiuu. Tunosoil «IIpoTokom» T0MKEH COAepKaTh:
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— OCHOBHBIE TIOJIOKEHUS;

— TIPHUHATHIC COKPALICHUS;

— COCTaB amnmaparypbl a0OHEHTa;

— TIepedeHb KOMaH]l YIIPaBIEHUS, UX XapaKTePUCTUKH;

— TIepeyueHb BBIXO/IHBIX CUTHAJIOB a0OHEHTA, NX XapaKTepPUCTHUKH;

—  CXEMBI JICKTPUYECKHE BXOJHBIX/BBIXOJHBIX KackanoB kak bCA,
Tak 1 abOHEHTa;

— PpOCITUCH KOHTAaKTOB BCEX pa3beMOB aODOHEHTa, CXeMY MOAKIIIoYe-
HUS JIEKTPUUIECKUX Kabenel k aDOHEHTY TPy MTaTHOUW paboTe;

— CXeMy OpTaHW3allii MUTaHus a0OHEHTa;

— TpeOoBaHMsI IO OPraHU3alUK KOHTPOJIS HIIEKTPUIECKUX TTapameT-
POB CUTHAJIOB Ha MECTaxX 3KCIUTyaTallly, BKIIOUAIOIINE B ce0s Kak Tpedo-
BaHUs 1O MPEAEIbHOMY KOJIMYECTBY BKJIIOUEHHUIN, TaK W IO MAaKCHU-
MaJbHOMY YPOBHIO CUTHAJIOB;

— TIpHU HAJIMYHMH CTaHJAPTH30BAHHBIX CBS3€H ¢ a00HEHTOM JOJIKHBI
OBbITh YKa3aHbl CCHUIKM Ha KOHKPETHBIE HOMEPA PUCYHKOB U CXEM.

Cocras nH(pOpMaMOHHBIX JaTuukoB Al KA onpenensercs ncxoas
13 CIEIYIONIUX MOJOKESHUH!

1. B pabouem pexxume onpeeieHie OPUSHTAIINH CBI3aHHON CUCTEMBI
rkoopauHat (CCK) KA B opOutansaO cucreme koopauHatr (OCK) ocy-
iecTBisieTcs 3a cuet onpeaenenus opuentranuu CCK B nuHepuuanbHoi cu-
creme koopauHat (MCK) (mmyTeM HHTETpHUpOBaHUS BBIXOIHBIX CUTHAJIOB
I'MBYC ¢ nepuonuueckoit KOppeKuel u KaauOpOBKOH HHCTPYMEHTAIIb-
HeIxX orpermHocTel [ MBY C mo manaeiM AJl) 1 pacdeTa TeKymei opucH-
Tanuu OCK otHocurensHo MCK.

2. s kamuOposku norpemHocteit [ UBYC nonyckaercs (1iu He 10-
ITyCKAeTCs1) B TEXHOJIOTHYECKUX ENsIX n3MeHeHne opuentrannu KA mo
cpaBHEHHIO ¢ paboueii opuenranueii B OCK.

3. Jlns ompeneneHus mapaMeTpoB MarHUTHOTO TOJIs, B ClIydae €clin
pasrpy3ka KYJIM mMoxeT ObITh OCYIICCTBIICHA ¢ TPUMEHEHHUEM MarHUT-
HBIX UCHIOJIHUTEIbHBIX OPraHOB, UCIOIb3YETCSl MArHUTOMETP.

4. locne otnenenus KA ot Pb s nemndupoBanus ocTaTroqHOM yr-
JIOBOM CKOPOCTH M packpbiTus nanesneit Cb tpeOyercs (nnu He TpeOyeTcs)



MPUHUMIMBI MOCTPOEHNA
BOPTOBbIX CUCTEM YIMPABJIEHNA KOCMUYECKUMW AMMAPATAMA

©000000000000000000000000000000000000000000000000000000000000000000000000000000

npuseaeHne KA B monoxkeHue «ochb X B HaIup» AJsi 00ecredeHus ycTou-
ynBo paguocsssu ¢ HKY.

[TogpobHee o cucTemMax KOOPAWHAT CM. B IPHIIOKEHUH |.

bazoBerit cocTaB MH(POPMAIIMOHHBIX JATYMKOB MPEACTABISAETCS Cle-
JYIOIUM:

— T'MBYC (c BHyTpeHHUM pe3epBUPOBAHUEM) — JIJIsI HEMTPEPHIBHOTO
onpeznenenus opuenraunu CCK B UCK;

— AJl (2-3 xomIuieKTa) — Ik aCTPOKOPPEKIIUU MapaMeTPOB OpUCH-
tanmu 1 kannoposok [ MUBYC;

— CAII (2 xoMIIeKTa) — JUIsl YIPABICHUS COJTHEIHBIMU OaTapesMu;

— MarHUTOMETp — /I U3MEpPEHUs BEeKTOpa MHIYKIIMH MarHUTHOTO
nonsa 3emun B CCK.

I'MBYC u AJl ycTaHaBIMBaIOTCSl HA €UHOM KPOHINTEHHE, ONTHYE-
CKHe KOHTPOJBbHBIE AeMeHTHI (KD) koToporo MaTepnanusyioT CBI3aHHYIO
npubopnyto cucremy koopauHat KA (CIICK).

Otnocutenbro CIICK 3amarorcst TouHocTHBIC TpeOoBaHus B T3 Ha
BCY, k CIICK ocymecTtisercs (py Ha3eMHBIX pa00Tax) MPUBsI3Ka Iejie-
BOM armaparypabl.

[Ipu BeICOKOH 3amaHHOM TouHOCTH ompenenenus opueHTanuu CCK
(CIICK) otrOcHTensHO OCK (Tropsinka 1 yIii.MuH) HEOOXOAMMO HCTIOh-
30Batb ACH; ipu MeHbIel TouHOCTH (TTOpsiKa 3—5 yIII.MUH) IOITyCTHMO
WCIOJIh30BaHNE OOPTOBOTO OATTUCTHYECKOTO TIPOTHO3A.

CoITHEYHBIH AaTYHK MOJIOKEHHUS HE SBIIETCS TOUHOCTHBIM IPUOOpOM
Y UCIIOJIB3YEeTCs IS TPYOOT0 OnpeieneHus HarpapieHust Ha CONTHIIE B HH-
Tepecax obecreueHus YHeprodagaHca Ha Ha9aIbHOM yJacTKe IM0JIeTa U B
HEIITaTHBIX CUTYaIHIX.

[TpubopHoe obecreueHne HAYaILHOTO YYacTKa MoJieTa CyIeCTBEHHO
3aBHCHUT OT HEOOXOIMMOCTH (MITH ee OTCYTCTBHs) opreHTannu KA ockio X
Ha 3emuto st obecrieuenust cBs3u ¢ HKY (to ecth oT quarpamMmel Ha-
npasneHHocTy anTeHHbl BPTK). I1pu 3ToM BO3MOKHBI JiBa BapHaHTa.

1 Bapuant. BPTK pacnionaraer BceHanpaBieHHOM aHTeHHOI. B aTom
cityyae rociie noctpoenust opueHtaunu «Ocb X; Ha ConHie» (B KOTOPOit
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KA MoxeT HaxoIUThCSl HEOTPAaHUYCHHOE BPEMsI) U MTPOBEACHUS PaaHo-
oOMeHa Ha OOpT 3arpyKaroTcsl HadaJbHbIC TaHHbBIC AT 0aJUTHCTUYIECKOTO
nporHo3a u Bektop Ha Conuue B UCK, npoBoauTcst acTpokoppeKkuus B
opuenTtaunn KA «susupnas ocb AJl nmporus ConHIa» U ONpeaesieTcs
opuentanus CCK KA B OCK. B Ommxkaiimem OymymieMm A0DKHA TaKKe
OBITH MPOpabOTaHa M ANTOPUTMUYECKU Peai30BaHa BO3MOXXHOCTH acTpo-
oTmpeeeHnii mpu HemsBecTHO opuenTanuu KA B MCK.

2 BapuaHTt. Bosmoxxnoctu BPTK He no3BOJIsIIOT yCTaHABIMBATH CBSI3b
¢ HKY npu npousBonbHo#t opuenTanmu KA. B atom cinyuae TpeOyeTcs
CpoUHas OpUEHTANMs ero aHTeHH Ha 3emito. Hambomnee adhexTuBHBIM
cpeactBoM ObicTporo nocrpoennst OCK siBisercst npubop opueHTanuu Ha
3emmio (ITO3). C yuerom neneBoro Haznadenusi [103 (obecnieueHue pa-
JMOCBSI3M) AOIYCTUMAsl MOTPEIIHOCTh MpHOopa MOXKET cocTaBiiATh 5—10
rpax. [louck 3emnn ocymiectBiusieTcs: Bpamenuem KA Bokpyr ocu, Ha-
npaiieHHoi Ha CoJHIIe.

[IpeacrasisieTcst Takke BO3MOXKHBIM I'py0oO€e ONpeneieHrue OpreHTa-
uu KA B OCK ¢ ucnionszoBanuem CJIIT (MoxkHO onpenenuts nepuo 00-
palleHus], IPOLOJKUTEILHOCTH U «CEPEIUHB YYaCTKOB CBETA U TEHU,
OpOUTANIBHYIO YIJIOBYIO CKOPOCTB H T.I1.) 1 MarHuToMeTpa (M3MeHeHHE Ha-
IIpaBJICHNs BEKTOPA MATHUTHON MHIYKLIMHU B YCIIOBHOM MHEPLIMAJILHOM CH-
cTeMe KOOpIHMHAT). DTo TpeOyeT JeTallbHOM aJropUTMHUYECKON IPOPAOOTKH.

Bo Bcex paccMOTpeHHBIX citydasix He TpeOyeTcs 3aKiIa ki B CTapTo-
Boe monetHoe 3ananue (CII3) kakux-m0o MaHHBIX, CBA3aHHBIX C TaTOU
nycka u napamerpamu KA Ha Moment otaenenus ot Pb.

VYenemHoe GyHKIMOHUPOBAHUE U ITPUEMIIEMbIE TOYHOCTHBIE XapaK-
tepuctukn bCY B pexxume ornpeeneHus 1 MoAep >KUBaHus OpUEHTAINN
B OCK c ucnonn3oanuem ganabix [ MUBYC, AJl u 6opTroBoro Gammuctu-
YEeCKOT0 MPOTHO3a MOATBEPKICHBI Ha 3TaIe JIETHO-KOHCTPYKTOPCKUX HC-
nertanuit (JIK) KA «MoruTOp-O».

Hns KA «KazCar» 1onoiaHuTensHO pa3paboTaHbl alrOPUTMBI IPUBE-
neanst KA B OCK myTtem nocnenoBareiabHoro novcka CoiHIIa ¢ UCTIONb-
30BaHMEM COJIHEYHOTO JaTyWka WM 3eMIN — ¢ HCIoiik3oBaHueMm I103,
onpezaenenus u noaaepxkanus opuentauud KA 8 OCK no nanueim [103 u
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I'MBYC. [IpennonaraeTcst mpeeMCTBEHHOE HCITOIb30BaHUE 3TUX AJITOPUT-
MoB B bCY skcnepuMeHTaIbHOTO Majoro KocMudeckoro amnmapara «Ka-
Homyc-Bynkany.

B BCY pazpabdorku MOKDB «Mapc» THIIOBBIM HCIIOTHUTEIEHBIM Op-
raHOM SBISETCS KOMIUIEKC YIPABIIAIOIIHMX JIBUTaTeJICH-MaXOBUKOB
(KYAM), npeana3zHa4eHHbIH 17151 CO3AaHHS YIPABIISIOMINX MOMEHTOB, BO3-
JICUCTBYIONIMX HA KOCMUYECKUH armapar B pe)kKuMax CTa0HIIH3alluH | TIPO-
IPaMMHBIX Pa3BOPOTOB OTHOCHTEJIBHO IIEHTPa Macc.

Yetsipe IM obecrieunBaioT TpeOyeMyro TOYHOCTb CTaOMIIM3allH, B
TOM YHCIIE TIPU OTKa3e ogHoro u3 HuX. Ha Tsxensix KA moryT ycranas-
JnmBaThcs ABa KoMmruiekra KY/IM.

VBepeHHasi 1 BBICOKOTOYHAs padoTa CUCTEMbl CTAOMIU3ALUH C HC-
nons3oBanreM KY/IM nponemoncTpuposana Ha niepBoM stare JIKM KA
«Monutop-3». Ha atom KA nokazana taxxke 3()(heKTHBHOCTH Pa3rpy3Ku
KVYJIM c nmpuMeHeHHeM KOMIUIEKCa MarHUTHBIX HCITOJHUTENBHBIX Opra-
HOB (KMMUO) mipu pacueTHOM (HhOPMHUPOBAHHUH ITApAMETPOB MarHUTHOTO
noJj1st 6e3 UCIONb30BaHNsI MATHUTOMETPA.

Kpome toro, BCY KA MoxeT oCylecTBIsATh yIpaBieHHEe paboToi
nsuratesneil (IIa3MeHHbIX, Fa30BbIX U Jp.), YCTAaHABJIMBACMbIX AJISI KOP-
peKuuu OpOUTHI, AeMI(pUPOBAHUS HAYAIBHBIX YIIIOBBIX CKOPOCTEH, J0-
HOJIHATENBHOU pasrpy3ku KYIIM.

Pa3zpaboranasie MOKB «Mapcy» THIOBBIE IPOEKTHBIE PEIICHHUS 110
crpykrype u coctaBy BCY KA, 60pToBoii BBIYNCIUTEIBFHON CHCTEME, IIEK-
TPOHHBIM OJIOKaM, HH()OPMAIIMOHHBIM AaTYNKAM M UCHIOIHUTEIBHBIM Op-
raHam IO3BOJISIIOT co3farth bCY miis KOCMHUYECKHX amnmnapaToB ¢ CaAMBIM
HIMPOKUM CIIEKTPOM TPEeOOBAHUH KaK 10 COCTaBY BBIMOIHAEMBIX (DYHKIIHIA,
TaK Y 110 TOUHOCTH PELLEHNS 3a1a4 YIIPaB/ICHNUs], CTAOWIM3ALIH U OPUEHTALHHL.
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2. KOMAHIHAS PAIMOJIMHUS KOCMHUYECKOT O AITITAPATA

Komannnas paguoianHus KOCMHYECKOTO armapara MpeaHa3sHadeHa Juis
OCYIIECTBIICHHS CBS3M Mex 1y KA 1 Ha3eMHBIM KOMILIEKCOM YIIPaBIICHUS
(HKY).

OCHOBHBIM 3JIEMEHTOM KOMaHJHOH PaJHOIMHHUHU SBISIETCS OOpPTOBast
anmaparypa komaHaHo-usMeputenbHoi cuctemsl (BAKHC), xotopas
MOXKET BXOIUTH B cocTaB TeekoMaHaHol cuctemsl (TKC) KA (mms KA
«Monutop-9», KA «KaszCar», KA «Oxcnpecc-MI1»).

BAKHC paboTaeT B cCaHTUMETPOBOM JTHAIIa30HE BOJIH M COBMECTHO CO
CpeAcTBaMH Ha3eMHOM ammaparypbl KOHTPOJIbHO-UCIIBITATEIbHOM CTAaHIINN
(KHC) obecrieunBaeT BHIIOJIHEHUE CIEAYIOMINX (PYHKITUI:

—npueM ¢ HKY pannoxomany (PK) ¢ nepemadeli Ha Hero KBUTaHITHIA
00 ux npueme, popMUpOBaHUE U BbIJIady X B OOPTOBYIO CHCTEMY YIIpaB-
nenns (bCY) u B cuctemy tenemerpuueckux mmepennit (CTN);

— TIpUeM C Ha3eMHOTO KOMIUIEKCa yTPaBIeHUsT KOMaHIHO-ITPOTpaMM-
Hoit uaopmannu (KI1M) u Bergaay stoit napopmanuu B BCY nnu B Gop-
ToBOM pagnorexundeckuii komruieke (bPTK) ¢ monyuennem ot BCY wm bBPTK
KBUTAHIIMH O TIprieMe HH(POpMAINK 1 Tiepenade kputanimy Ha HKY;

— IIpueM KazpoB TeiemMeTpraeckoit mapopmaruu (TMU) oT cucteMbl
TEIEMETPUUECKUX M3MEPEHHUI U UX Tepegady Ha Ha3eMHBIH KOMILIEKC
YIpaBJIeHHs [0 0OpaTHOMY KaHally;

— MpueMoIiepeiadyy CUTHAJIOB U3MEPEHHUs TeKYIINX HaBUTAIIMOHHBIX
IMapaMeTpoB I U3MEPEHUS HAKIOHHOW ManbHOCTH (R) W paanaibHOM
CKOpPOCTH (Ié).

CrpykrypHas cxema BAKWC npencrasnena Ha puc. 2.1.

BAKWC cocTout u3 AByX OCHOBHBIX YacTeil:

— BeIcokodacToTHOH (BY) anmaparypsr;

— HuskouactotHo (HY) anmapatypst.

K npubopam BbICOKOUACTOTHOMW armaparypbl OTHOCSTCS: IPUEMOIIe-
penatoiue ycrpoicrsa IITY-1, ITITY-2, TIITY-3, cymmarop-pa3BeTBUTENb
CP, ycunurenu momHoctu YM1, YM2, YM3, BU-nepekmtouatens CR,
MpUeMHBIE U Tiepeatoire anTeHHbl 1 BU-anemenTs! puaepHoro Tpakra
(®). K mpubopam HH3KOIACTOTHOM ammapaTypsl OTHOCUTCS Aemudparop
KOMaHHO-TIporpaMMHoO# undopmarmu (JAKIIN).
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[Mpuemonepenaromiee ycrpoiicteo (I1ITY) (3 mT.) cocTouT U3 mpu-
emHoro ycrpoiictea (ITPM) u ¢popmupoarenst orsetHoro curHana (GOC).
[1PM obecnieunBaet npreM u ycrinenne CBU-curaanoB HaBUTalMOHHOM CH-
ctembl (HC) KOHTPOITBHO-UCTIBITATETFHON CTAHITNH, TEMOIYIIAIIAI0 CUTHA-
noB paanokomas] (PK) ynpaienus u koMaHIHO-TIpOTpaMMHON HHQOP-
MallH, BBIJICIIEHHUE U CIIEKEHUE 32 3aJIEPAKKOM IICEB0CTy4alHOM MOCIIe0-
BaTeNIbHOCTH, MAaHUITYJUPYIOIIEH a3y 4acTOThI 3alIPOCHOTO CHTHAJa, Tpe-
00pa3oBaHHE aHAJIOTOBOIO CHrHalia B U(POBON U 0OMEH 10 HHTepdeicy
RS-232 ¢ nemmdparopom komanHO-TiporpammHoi nHbopmanmu (JIKITN).
®DOC obecmeunBaet popmupoBanre orBeTHOr0 CBYU-cHTrHATa B MOTYJISIIHIO
ero na(popmanronasiMu curHainamu (kButannuu KB PK, KB KI1TU wmm te-
nemerpudeckuM kaapom ot CTH). Cymmarop-passerButens (CP) obec-
MeYnBaeT BO3MOXKHOCTH paboTars nodomy [IITY ¢ moleiM ycuuTenem
MottHocTH (YM). Yeunurenu MOITHOCTH 00ECTIeUHBAaIOT HEOOXOIUMOE YCH-
nenne CBY-curnana, chopmuposannoro ®OC, u nepenady ero B mnepe-
TAIOTITUH TPAKT aHTEHHO-(PUACPHOTO YCTPOUCTBA.

BricokogacToTHOE TIepekrodatomiee ycrpoiictBo (CR) obecnieunBaet
ronkiroueHue YM2, YM3 k mo6oit 3 nepegaronux anteHH A4, AS. An-
teHHBI Al, A2, BU-puibrper @ u BU-cymmarop X 00pa3yroT mpueMHBIHA
TPaKT aHTEHHO-(HIEpHOTOo ycTpoiicTBa. AHTEHHBI A3, A4, AS, BU-dunbsrp
@ u BBICOKOUACTOTHOE Tepekitouaroiiee yerpoictro (CR) oOpasyrot me-
pelaroIuil TpakT aHTeHHO-(QUIEPHOTO yCTPOHCTBA.

Jlemudparop KOMaHIHO-IPOTPaAaMMHON HWH(OPMAIMA COCTOUT U3
TPEXKaHAIBHOTO Jemu(ppaTopa, UCTIOTHUTEILHOW MaTPHUIBl 1 KOMMYTa-
IHOHHO-paCcIpeIeTUTEeNEHOTO yeTpoiicTBa (KPY).

JKIIN BeImonHsIET caeayronme GyHKITHH:

— npuem ot BU-komruiekca panokoMaH i, 00paboTKy, popMUpoBaHUE
1 BBIAYy WX B O0pTOBYIO cuctemy ynpasieHus (bCY);

— BbIAauy kBuTaHUMi o npueme PK Ha BU-komiuiekc;

— npuem ot BU-komriekca KOMaHHO-ITPOTPaMMHOM HH(OpPMAIHH, ee
006paboTky, mpeodpazosanue u Beinaay KIIM B BCY wmm BPTK;

— BBIJIa4y HA BBICOKOYACTOTHBIN KOMILIEKC KBUTaHIUi 0 npueme KITN
Ha ocHoBaHuu orBeTHOrO cjioBa bCY minu BPTK;
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— ynpasnenue koHdurypamnueit u pexumamu bBAKHMC mo komangam
OT Ha3€MHOT0 KOMIUIEKCA YIIpaBJIeHUS;

— yrnpaBjieHue KOHPUTYpaluei 1 pe)KUMaMu CUCTEMbI TeJIeMeTpHUe-
ckoif naopmanmu mo komaugam ot HKY.

KommyTtanuonno-pacnpenenurensuoe ycrpoiictso (KPY), Bxomsimee
B coctaB JIKIIN, oGecnieunBaeT nepexiiioueHne HeoOX0MUMBIX s (PyHK-
nunonupoBanns BAKUC u CTU mmH nmuTaHus.

Buemnanmu cucremamu BAKUC sBnsttoTest:

— OoproBast cuctema ynpasnenus (BCY);

— OJIOK ynpaBieHusi OOPTOBBIM PAANOTEXHUUECKUM KOMILIEKCOM
— CHCTEMa TEJIEMETPUUECKUX N3MEPEHHIA;

— cucreMa s1ekTpocHadxkenus (COC);

— cucTeMa yrpasieHus pasronHoro onoka (CY Pb).

C 6opTtoBoii cuctemoit yrpasieanss BAKVC cBs3ana Tpems THHUSAMUA
CBSI3U:

* JIunuel nepenauu paguoxomana. Kaxnas PK nepenaercs no tpou-
pPOBaHHOW JIMHUMW IEpeladyd 3aMBIKAHUEM «CYXHMX» KOHTAKTOB pele B
BAKHUC. «Cyxum» KOHTaAKTOM Ha3bIBAaIOT BBIBO/IBI OT KOHTAKTOB pejie, Ha
KOTOpbIE HE MOAACTCS HAPSDKEHUE MUTAHUSI OT IPUOOPA, TIIE 3TH KOHTAKTHI
CTOST, TO €CTh KOHTAKT raJIbBAHWYECKH Pa3Bsi3aH OT YIPaBJSIOLIEro CUrHaa.

* [TudpoBoii MuHMEH TIepenaur KOMaHJHO-TTPOTPaMMHOM HH()OPMAITHH.
[To stoit muanu BAKUC nepenaer 8 BCY xoMaHAHO-NIPOrpaMMHYIO HH-
¢dopmanmio, a nmomydaer or bCY oTBeTHOE CIOBO O pe3ynbTare npuema
KIIN. JIuaus nepenaqn Beimonaena o [OCT P 52070-2003 [8]. Koutpo:-
nep muHbl Haxoautes B JIKIIN, a okoneunoe yctpotictBo — B BCV.

¢ JIunneit nepenaun komauabl KO (konTakt otaenenus) ot bCY, ko-
Topast nyonupyet komanay KO cuctemsl ynpaBieHus: pa3roHHOTO OJI0Ka.

C 010KkOM yTpaBieHUs OOPTOBBIM PAJAHOTEXHUYECKUM KOMIUIEKCOM
(BY BPTK) BAKUC cBsi3ana riudpoBoii IHMHKEH Nepeaadn KOMaHIHO-TIPO-
rpamMHuoi nadopmaruu. [1o stoit muanun BAKWC nepenaer 8 BPTK KIIH,
a nony4aet ot BPTK oTtBeTHOE cnioBo o pe3ynsrare npuema KIIN. Jlunus
nepenaun BoinonaHena mo 'OCT P 52070-2003.
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C cucremotii Tenemerpuueckux nzmepennii BAKHWC cBsizana uudpo-
BOM JIMHUEH Nepeiadr TeIeMETPUIECKOW HHPOPMALIUK 1 ITUHAMH MTUTAHUSI
st CTU. o mudpoBoii muHuM cBsi3u U3 O1oka 06padoTku HHGOpMaLUU
CTU chopmupoBanHblil TenemeTpuueckuii kaap nepenaercs 8 BAKHUC
i iepenaun Ha 3emutto. B 6moke KPY BAKUC u3 mwmabl mutanus COC
¢dhopmupytorcs muabl mutanus CTU. Bxirouenue, BEIKITIOUSHHUE U TIEpe-
xmouenne mpudopo CTU mpoumssogutcs 6iokom KPY mo xomammam
BAKUC. brox KPY Taxxke nmpoBoaut 3ammuty muH CTU ot kopoTkoro 3a-
Merkanust. Ha 6mox KPY BAKUC ot cucteMbl 2IeKTpoCcHa0KEeHUS TI0/1a-
ercs oxqHa mmHa 27 B.

Ckopocts nepenaunt PK nomxna ObITh He MeHee OIHOH (pasbl B ABE
CeKyH[BI (pu TexHu4deckol ckopoctu 100 OuT/Cex), mpu 3TOM Bepo-
SITHOCTH IIPAaBUIILHOTO MTpoxoxaeHust PK ¢ mepBoii momnbITKH 10MKHA OBITH
He xyxke 0,999. Cxopocts nepemaun KIIW nomkHa ObITh HE MeHee OHOMN
(pa3bl B 1Be ceKyHABI (MpU TeXHUYIECKoi ckopocTu 1 Kout/c, omHa dhpaza
512 6uT), Ipu TOM BEpOSITHOCTH MTPABIIIBHOTO TTpoXokAcHNH dpa3sr KITNU
C OJTHOM TTOTIBITKH TOJDKHA OBITH He Xyke 0,99.

2.1. B3anmogeiicTBHe 00pTOBOIi annmapaTypbl KOMaH/IHO-
H3MEPHUTEIbHOI ccTeMBbI ¢ 0OPTOBOI CHCTEMOI yNpaBJIeHUs

Bzaumoneiicteue BAKHC ¢ BIIBC ocymiecTBisieTcst o MyabTUILIEK-
cHoMy kaHairy oomena o 'OCT P 52070-2003. BAKUC sinsiercst KOHT-
pomnepom muHE (K1), BIIBC sBiisiercst okoHeuHBIM ycTpoiicTBoM (OY).

OO0mMmeH o nuHUY niepeaaun nHpopmanuu B coorBerctBun ¢ [OCT P
52070-2003 ocymiecTBAsETCS O JBYM MaruCTpalbHBIM ITMHAM: OCHOB-
HOM 1 pe3epBHOM. Bua MaructpaibHOM HIMHBI (OCHOBHAS WIIH pe3epBHast),
M0 KOTOPOH B TaHHBI MOMEHT OCYIIECTBIISIETCS] OOMEH, ONpeeNsieT KOHT-
posnep. KoHTpossmepoM Ha OCHOBHOM M pe3€pBHOW IIMHE SBISAETCA
BAKUC. BLIBC Ha 0OCHOBHOH M pe3epBHOM IIMHE BBHITOIHICT (QYHKLIUU
OKOHEYHOTO yCTpoMCTBa A ogHOM u3 yeThlpex rpaneit BIIBC u monu-
TOpa WIHUHBI 151 BceX ocTajdbHbIX rpaneil BIIBC.

Iepexiouenue rpaneit BLIBC u3 pexnma OKOHEYHOTO YCTPOICTBA B
PEKUM MOHHUTOPA IIUHBI U 00paTHO ocyiiectsisier BLIBC B cooTBeTCTBHM
co ceouM [10, nipu 3TOM JTF000# TPaHH, UCIIOTHSIONICH POJIb OKOHEYHOTO
yCTpOIiCcTBa, MPUCBAUBAETCS €IMHCTBEHHBIN aJipec.



KOMAHOHAA PAONOJIMHNA KOCMUYECKOIO ATTMAPATA

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

OOMeH ocylecTBIseTCs B popMaTax OCHOBHBIX cooOIIeHn# 1 u 2 o
I'OCT P 52070-2003. O6MeH acCUHXPOHHBIH.

®opwmar 1
t t Cnenyromiee
‘ « > e KC
KC|CO | COa |.... | CAa oC 1 KC |
%//J -
31Ca
®dopwmar 2
t t N Cnenﬁ}gmee
KC «—» OC | CT O ... |CA «—p KC “

®opwmar 1 ucnonszyercs ais nepenaun u3 BAKUC B BIIBC mocsiku
KIIUN. ITpn oomene o popmary 1 BAKHC Beimaer B BIIBC komanmy 00-
meHa maHHbIME (KOJI), cocTosmryto u3 komanaHoro ciosa (KC) u 31-ro
cioBa gaHHbx (C/1), comeprkamux cooTBeTCTBYONIYIO HHpOopMaruio. Ha
kaxayro npunaryo KOl BLIBC BCYVY Beinaer B BAKUC otBetHOE coBO
(OC).
Komannnoe cioso (KC)

Cunxpo- | Anpec OV [oxazapec
CHUT'HAJ BI[BC K oy Yucno CJI PKY
1-3 4-8 9 10-14 15-19 20
01010 0 11111

Pazpsael ¢ 1 mo 3 — cunxpocurnain. Paspsiasl ¢ 4 o 8 — agpec OY
BLIBC (01010,). Pazpsin 9 — «0» (BLIBC nomxna npuHAMaTh 1aHHbIE). Pa3-
panel ¢ 10 mo 14 — mogaapec OV, onmpenensroniuil BUa nepeaaBacMoi
nnpopmanun (xomosas komanga (KK), monernoe 3amanue (I13), mpo-
rpammHuoe obecnieuenue (110), nacrpoeunsie mapamerpst (HIT)). Pazpsast
¢ 15 o 19 — uucno cios ganHeIx, Bcerna 11111, (31 cnoBo nanubIX). Pas-
psan 20 — pazpsin kouTpods yetHocT (PKY), momkeH mpuHUMAaTh Takoe
3HaUEHHE, YTOObI CyMMa 3HaueHuH pa3psinoB ¢ 4 1o 20 Obl1a HEYETHOH.
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WNudopmariusi B KOMaHTHOM CIIOBE TIEPEAaeTCs B MPSIMOM JIBOMYHOM
KOJIC.
Crnora manneix (C1 — C[31)

Cunxpocursan JlanubIe PKY

1-3 4-19 20

CA1+CJ30 — uadopmanus. CH31 — gonomHeHHe 10 KOHTPOIbHOM
cymmsl (JIKC). B kaxxmoM ciioBe JaHHBIX: pa3psabl ¢ 1 mo 3 — cuHXpocur-
HaJ, pa3psabl ¢ 4 o 19 — uHpopManus, cTapiinii pa3psi YeTBEPTHIHA, pa3-
psa 20 — pa3psit KOHTPOJIS YETHOCTH.

Wudopmanus B cioBax JaHHBIX TEpeAaeTcss B MPSIMOM JIBOMYHOM
KOZI€.

OtsetHoe cioBo (OC)

| Anpec ;
Cunxpo oy K HeI/Ic6npaBHOCTL Hencrqgl; PKY
CHTHAll | pripC aboHEeHTa HOCTb
1-3 4-8 9 | 10-16 17 18 19 20
01010 0000000 0

Pazpsinet ¢ 1 mo 3 — cunxpocursain, paspsansl ¢ 4 mo 8 — agpec OY
BIIBC (01010,), pa3psan 9 — npusHak «Omrnoka B cooOmmeHum («0» — mpu-
HATass HHPOPMAINS TO0CTOBEpHA, « 1» — mHpOpMaNUsI HETOCTOBEPHAS ), pa3-
psanet ¢ 10 mo 16 — vy, paspsia 17 — mpu3Hak «HeucrpaBHOCTh aOOHEHTa»
(«0» — aboHeHT ucrpaseH, «1» — 3apUKCUPOBAHO HENPABHMIIbHOE (PYyHK-
HUOHUPOBaHUE A00HEHTA). YCTaHABINBAETCS MPOrpaMMHOE 00ecTIeUeHUEe
BIIBC, pa3psn 18 — «0», pa3zpsaa 19 — npusnak «HeucnpaBHocts OV («0»
— OV ucnpasHo, «1» — 3auKcnpoBaHO HEMPaBUIIbHOE (DYHKIIMOHUPOBAHHE
OY), ycranaBnmBaeTcs anmaparHo, paspsia 20 — pa3ps/] KOHTPOIS YeTHOCTH.

HNudopmanust B OTBETHOM CIIOBE NEPEIaeTCs B MPSMOM JIBOUYHOM
KOJIE.

Yacrora Beigaun mocbuiok KITHM nz BAKVC B BIIBC — oiHa mocelika
HE Yalle OJTHOTO pa3a B 2 CEKyH/IbI.
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®opwmar 2 ucnonsdyetcs npu 3arnpoce BAKMC ot BIIBC cnosa co-
crostausi. [lpu oomene mo ¢popmary 2 BAKUC Beinaer B BLIBC komany
oOMeHa JTaHHBIMH, COCTOSIIYI0O M3 KOMaHAHOTO CIIOBa Ha Iepeaady H3
BLIBC ommoro ciosa nanubix. bBIIBC nepemaer 8 BAKUC otBeTHOE CITOBO
1 OZIHO CJIOBO JIaHHBIX.

Nudopmarms B KC, OC u C/] mepegaeTcs B MPSMOM TBOUTHOM KOZE.

Komannnoe cioso (KC)

Cunxpo- | Anpec OY ITomanpec
CHUTHAJI BIIBC K oy Hneno CJ1 PKY
1-3 4-8 9 10-14 15-19 20
01010 1 00011 00001

Pa3psnst ¢ 1 mo 3 — cunxpocurnain, paspsanasl ¢ 4 o 8 — agpec OY
BIIBC (01010,), paspsin 9 — «1» (BLIBC nomkHa BeIIaTh JaHHBIE), pa3-
psaast ¢ 10 mo 14 — nomanpec BLIBC (xox 00011,), pazpsast ¢ 15 mo 19 —
YHCIIO CJI0B JaHHbIX, Beerna 00001, (oxHo cioBo maHHBIX), paszpsan 20 —
pas3psa KOHTPOJIS YETHOCTH.

OtBetHoe cioBo (OC)
3uravenne pazpsagoB OC ananornynoe OC, ykazaHHOMY BBIIIIE.

CnoBo manubIX (coBo coctosiaus BIIBC)

Cunxpocuraan HocroBepHoCTh PKY
1-3 4-11 12-19 20
10001111/01010000 00000000

Paspsin ¢ 1 mo 3 — cunxpocuruain, paspsasl ¢ 4 o 11 — mpu3HaK cMbI-
cioBo# noctoBepHocTy mHpopMmaruu, npuHaToi BIIBC or BAKUC mo
dbopmary 1 (10001111 — mpursTas mHPOpMaIus goctoBepHa, 01010000 —
npuHATas HHGOpPMAIHS HEAOCTOBEPHA), pa3psaabl ¢ 12 mo 19 — Hynu, pasz-
psn 20 — pa3psii KOHTPOJISI YETHOCTH.
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WNudopmanms, nepenatommasicst mesxxay bBAKWC u BLIBC no cmbicio-
BOMY HATOJTHEHUIO, pa3/iesieHa Ha KOMaHTHO-IIPOTPaMMHY0 HH(OPMAIIHIO,
MIPUXOIAIIYIO ¢ 3eMId, U KBUTaHIUH, (hopmupyembie BIIBC ms mepemadn
gepe3 BAKUC na nazemuslii komruieke yrpasierns. KITM BCY cocrout
13 TIOCBIJIOK, JUTHHA KOTOPBIX paBHA JutnHe ¢pasbl, nepenaBaemoit BAKUC,
— 512 6wr, 1.e. 32 cnoBa NaHHBIX (MIECTHAMIATAPA3PAIHBIX). YacToTa rpu-
X0/1a TIOCBUIOK MpPHHSTa (Ha OCHOBaHWM M3BECTHBIX XapaKTEPUCTHK JJIS
TKC) 512 6ur 3a 1-2 cek.

ITocne npuema noceiiky B BIIBC npon3BoauTCss KOHTPOJIb TaHHBIX
Ha JIOCTOBEPHOCTh M ()OPMHUPYETCS] OTBETHASI KBUTAHIIUS IS HA3EMHOTO
KOMIUIEKca ynpasieHust. KButanuus Moxer ObITh IMOO MOJIO0KUTEIbHAS
(0x8100), mu6o orpunarensHas (0x5000). Uepe3 200 Mc mociie BEIIaYH I10-
ceutku ¢ KITU B BLIBC 6oproBas anmnaparypa KOMaHAIHO-U3MEPUTEIbHOM
CHCTEMBI 3allpaliBaeT U noiayvaer ksuraniuio u3 bIIBC, a 3arem BAKMC
TpaHCIupyeT Noiay4yeHHyto kButanuio Ha HKY.

BAKUC, npu orcyrerBun orsera ot bLIBC nnu npu otBere ¢ nmpusHa-
KaMHM OTKa3a oOMeHa W HeCOOIOICHHHN CTaHapTa 0OMEHa, EPEXOANUT Ha
pe3epBHBII MyAbTUIIIEKCHBINA KaHan oOMeHa (MKO-2) u moBTopsieT mo-
IIBEITKY oOMeHa. B cimyuae HeymagHoro oomeHa 1mo ooonM kanainam BAKHC
(dbopMupyeT OoTpULATEeIbHYI0 KBUTAHIIMIO, IiepenaeT ee B HKY u npexpa-
maet nonbITku oomeHa ¢ BIIBC no cnenyromieit moceutku ¢ HKY.

2.2. Aaroput™ padoTsl pu npueMe HHGoOpMAIHH OT HOPTOBOM
annaparypbl KOMaH/IHO-U3MePUTEJIbHOMH CHCTeMbI

[MonyunB nannsie mo MKO-2, GoproBas nuudpoBas BEIUUCIUTEIbHAS
cucrema cpencrsamu [10 cucTeMbl opraHu3alui BEIYUCIUTENIBHOTO MPO-
necca (COBII) mpoBoauT ux nmpeaBapuTeNbHbIN KOHTpOb. [IpunsaTas un-
dhopmarus MaxkoputupyeTcs 1mo padorarormum rparsm bBIIBC. COBII
(dbopMHpyeT IpU3HAK JOCTOBEPHOCTU MM HEJOCTOBEPHOCTH HMOCBUIKU U
nepeaaeT MochbUIKy B LeHTpalibHbIl nmpoueccop bBIIBC Ha manbHeinyto
00paboTKy.

[Iporpammuoe obecnieuenue cuctems! B3aumozneiictaus (CB) BAKUC,
nonyunB ot COBII nocToBepHbIi MaccuB JaHHBIX, TPUHATHIX U3 LIMHBI
MKO-2 TKC, npoBoauT NepBUYHBIN aHATIU3 MOCHUIKH. BrImonHsaeTcs pac-
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YeT 3HaueHHs KOHTPOJIBbHOW MH(pOPMAK — KOHTPOJIbHOHN MH(opManueit
SIBJIICTCS 3HAUEHHUE JIOTIOJIHEHUS 0 KOHTPOJIBHON CyMMBI, PACCUUTAaHHON
1o WH(GOPMAITMOHHBIM CIIOBaM JaHHBIX MOCBUIKH U TIEpEIaBaeMoil B TO-
CIICTHEM CJIOBE JaHHBIX ITOCBUIKH. [IpH coOBIageHNM pacCUNTaHHOTO U IIPHU-
IIeIIEr0 B MOCBHUIKE 3HAYCHWW KOHTpoNbHOH mHbopmanuu, [10 CB
BAKUC ¢opmupyeT 3HaueHNE MOJIOKUTEIbHON KBUTaHUMU. [Ipn HEecoB-
MaJIcHU KOHTPOJIBbHOW MH(POPMAIK WM TPH OTCYTCTBHHU MPHU3HAKA J0-
croBepHoct oT COBII opmupyercst orTpuniatenbHas KBUTAHIINS.

IIpu HaTMYUU MOJNOKUTENBHON KBUTAHIIMN POBOJAUTCS aHAINU3 THIIA
nonyueHHoi KIIN. ITocsku KITHM moryT conepxarh CIeAyrOUIYHO HH-
(opmaruo: KooBble KOMaHbl, oeTHbIe 3anaHus bCY, MmaccuBel n3me-
Henus IO BCY wm maccuBB HayadbHOW YIPaBISIONIEH WHGOpPMAIUU
(HYDN).

ITpy HanMYMKM ZOCTOBEPHOCTH U COOTBETCTBUHM KOHTPOJIBHON HHGOP-
MaI¥ POU3BOJUTCS JajbHelmas o0padoTka npuHsTo# noceuiku B [10
CB BAKMUC. IIpu orcyrcrBun gocrosepHoctu oT COBII unu HecoBnane-
HUH KoHTposnbHOU nHpopmarmu KITU He nepenaeTcs Ha qanpHennyto 00-
pabortky. [Ipu mro60M ucxone ananmmsa mpuHATON mockutku B LITMU BCY
[EPEAI0TCs COOTBETCTBYIOILUE ITPU3HAKU.

Bce noceuiku ¢ KIIW, nepegaHHble B LEHTpajbHBIA MPOLIECCOP
(LIITP), xomrupytotest B MaccuBsl LITMU BCY mins mepenaun Ha 3eMITio.

B LIIP pa6otaer 110 CB BAKHUC, xoTopoe 1Mo mpu3HAKY OT aJiro-
putma 110U obGecneunBaeT 00padotky mocwuiku ¢ KIIU mpu ee moctym-
nenun: pacmndpoBky nocweiiok ¢ KK, 3arpy3ky B 3anomuHaromee
ycrpoiictBo (3Y) nosnernsix 3aganuii BCY, koppekuuo win HaCTPOUKy
nporpammuoro obecneueHusi bIIBC, a Takxe, npu Ha3eMHOM KOHTpOJIE,
3arpy3Ky HauaJbHOW ynpasisitolield HH(YOPMAIIUK B pEPOrpaMMUPYEMOe
3anmomuHaromee ycrpoiictso (PII3Y) BLIBC.

2.3. Anroputm padoTsl 00PTOBOIi cUCTEeMBbI YIIPABJICHUS
NpH NpHeMe KOMAHAHO-TIPOrPaMMHOI HHGopMannu
B BH/Ie KOTOBBIX KOMaH/I

KonoBbie koMaHb! MpenHa3HaueHbl A1 BosaeiicTsust Ha BCY u cmex-
HBIC CHCTEMBI B CIICIIUANILHBIX PEKUMAaX PAOOThI, IPU HA3EMHOM KOHTPOJIE,

47



48

BEOPTOBbIE CUCTEMbI YTPABJIEHA KOCMUYECKUMIK ATMTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

NP JIETHO-KOHCTPYKTOpckuX ucnbiTanusax (JIKM), mpu BO3HUKHOBEHHUH
vemrarabiX cutyanuii (HILIC) u .. Bermaga KK mnanupyercs npu opra-
HU3AILMU CEaHCOB CBS3M C alllapaToM.

KK MoryT OBbITh IPUHATHI B JT0001 MOMEHT BPEMEHH 1 BO BPEMSI JIF000TO
poma paboter BCY (uckirodass 3ampeTsl, ONMHCAHHBIE B HHCTPYKITUIX
[IEHTPa yTPaBICHUS TIOJIETOM).

[Ipu moctymrennn nmocelnku ¢ KK mporpammHoe obecrieuenne cu-
ctembl B3anmogeiictust (11O CB) BAKUC Bemomnasiet pacmmdposky KK.
B tene nocwuiku ¢ KK conepxurcs kon nomepa KK, B 3aBucumoctu oT Ko-
toporo [1IO CB BAKUC peanusyer 3apaHee onpejieneHHble TeHCTBUS MO
W3MEHEHUIO 3HAYCHUN TMEPEMEHHBIX B OMEPATUBHOM 3alIOMHUHAIOIIEM
yerpoiictBe (O3Y) mentpansHoro mporeccopa BIIBC. IIporpammuoe
obecniedenne cuctemsl BzanmogeiictBus BAKVC BrimmonmHsieT mocienosa-
TEJIHHBIN aHAJIN3 BCEX CIIOB TIOCHUIKH M PACIIU(PPOBKY BCEX MEPEIaHHBIX B
nocsuike KK. Ecnu ipu packogaupoBKe COAep>KUMOTO TIOCBUIKH BCTpeda-
erca Homep KK, orcyrerByrommii B mepeune KK nannoro KA, o6pabotka
MTOCBUIKH C 3TOTO MECTa MpeKpaliaeTcs.

KomoBbie KOMaH bl MOTYT OBITh HETIOCPEICTBEHHOTO HCITOTHEHUS, Pa-
OOTaroIIKe 10 MPUHIIUITY «II0JydeHa — TYT YK€E BBINOJIHEHA», U OTJIOXKCH-
HOTO ¥ ITUKJIMYECKOTO UCTIOHEeHN. B cocTaBe Cl10B KOMaH | OTIIOKEHHOTO
Y IIAKITMIECKOTO MCTIONHEHUS TIEPEAar0TCs YNCICHHBIC 3HAYCHHUST BPEMEHHU
BBITIOJTHEHUH 3TON KOMaH/Ibl WJIM CMEIICHUs (B CeKyH/Iax) JJIsl OpraHu3a-
MU [UKIJIOB. Bpemst koaupyercst B oopmare OOPTOBOM IIKAIBI BpEMEHHU
BCY. KonnuecTBO KOTOBBIX KOMaH]T OTIOKCHHOTO MJIH IIUKIHYECKOTO UC-
TIOJTHEHUS, OTHOBPEMEHHO 3aJI0KEHHBIX Ha OOPT, HE TOJDKHO MPEBHIIIATH
128. Kaxxmgast komoBasi KOMaHAa [IUKIAYECKOTO MM OTIOKEHHOIO HMCITOJI-
HEHUS JTOJDKHA OBITH pa3MeIleHa B OTASITFHON TTOCHUIKE.

B nporpammuom obecrieuennu bCY oprann3oBaH MEXaHU3M HCITOTHE-
Husg KK «ocob6oit BaxxkHOCTHY». 1)1 TOoro uytoOkl ucnoaamnack KK «ocoboit
BXHOCTH», HEOOXOAMMO Tiepenarh npenpaputenbayto KK, mo koropoit
npoucxoaut 3anomuHanue Bpemenu. Eciu KK «oco6oii BaxHOCTHY TIpH-
XOIIUT B TEUCHHUE BPEMEHH, 33JJaHHOTO B cocTaBe npeasaputenbHon KK, To
OHa BBITIOJTHSIETCS, B IPOTUBHOM Cllydae — HeT. B cocTaBe mpeaBapuTesHOM
KOMaH/JIbI TAKXKe TIEPEeIacTCs MapoIbHOE CIOBO, 3HAYSHUE €ro 33/1aH0 B O0p-
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TOBOM MPOTpaMMHOM obecrniedeHnu. Ecim 310 coBo He coBmazeT ¢ 6op-
TOBBIM 3HaU€HHEM, KOMaH]IbI 0COO0H BAYKHOCTH HE BBITTOJTHSIOTCSI.

Cpenu KK peann3zoBaHbl HECKOJIBKO CHIEIUANBHBIX KOJOBBIX KOMaHI,
MEXaHHM3MBI JISHCTBUS KOTOPHIX YHUBEPCAIBHBI. DTH KOMaH][bl OCHOBAHBI
Ha 1epejade B COCTaBE MOCHUIKU apeCcOB KOPPEKIIMU U HOBBIX 3HAYCHUI
0 3TUM aapecaM. Takum 00pa3oM, ¢ IOMOIIBIO 3TUX KOMaH MOXKHO pea-
JIM30BaTh MIPAKTUUECKHU J1I000€e, B TOM dnciie He 3axanHoe B [10, n3mene-
Hue 3HaueHUH sueek O3Y BBIYUCIUTENBHOTO sIpa M MAacCHUBBI
nporpaMMHbIX BcTaBok B O3VY. [Ipu 3arpy3ke nporpaMMHBIX BCTABOK B
O3Y B cocrase KK nepenatorcst Koipl mporpaMm, KOTOpPbIE 3aITUCBIBAIOTCS
B O3V BermcauTes. 3aTeM MIPOBOAUTCS TEIEMETPUPOBAHNE U KOHTPOJIb
3arpyKeHHbIX Ko10B. [Ipy HOpMaTUBHOM KOHTPOJIE MPOrpaMMHas BCTaBKa
3amyckaercs B pabory crnenunanbHo copmupoBanHoit KK. Ilpu mepe-
BkitoueHnu bCY HeoOxoanMble MPOrpaMMHbIE BCTaBKU JOJKHBI OBITH I1e-
pe3alIoKeHbI ¢ 3EMITH.

2.4. Anroputm padoThl 60OPTOBOIi cHCTeMBbI YIIPaBJIeHHSA
NpH NpreMe KOMaHJAHO-NPOrPaMMHON MH(OpMaUHU
B BUJIe HAYAJIbHOH ynpasJsiioneil nHgopMannuu

HauansHas ynpasmnsttomast nHbopManus 3arpyxaercs B PI13Y BIIBC
nporpammHbIM obecnieuenneM CB BAKUC B pexume «3arpyska mpo-
rpaMm».

[Toceika KomManHO-TIpOorpaMMHON HH(popManuu ¢ HYU conmepxut
OJIOKH CJIOB JTaHHBIX BUIA (CyxeOHas 4acTh) + (JJaHHBIC 711 KOPPEKIIHMH).
B cnyxe6Hoii yactu ykaspiBaeTcst Homep crpanuiisl PI13VY, B koTopoii mpo-
WU3BOJIUTCS KOPPEKIIUSI, KOJ| «IociaeAHen» nockuiku maccusa HY U, konu-
9eCTBO M3MeHAeMBIX cJioB B PI13Y, HauansHbIif agpec koppekiuu. [lepBoit
nocbuikoit B cocraBe KITM ¢ HYU Beinaetcsa KK, B koTopoit conepxiutcest
ciryeOHast nHpopManus aiis nporpammuoro ooecredenust CB BAKUC.

[Honyuennsie noceuiku KIIM ¢ HYW 3anuceiBatoTcss B IpUEMHBIN
oydep B ctpannunom O3Y. [Ipu monaydeHun nocienHei mocbuIky (¢ npu-
3HAKOM «IIOCJIETHEN» MOCHUIKH) BBITTOIHAETCSI KOHTPOJIb HAXOSIIErocs B
npueMHoM Oydepe maccuBa ¢ HYU. Tlpu nmonokuTenbHOM pesyabrare
KOHTPOJIS 3aITyCKAeTCsl PeKnM «3arpyska mporpamm» — 3arpy3Kd Hadallb-
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Holi ynpasnsitomeit nadopmannu B PII3Y BLIBC, npu otpunarensHom pa-
6ota o 3arpyske HYU npexparmaercs.

3arpy3ka HayaJbHOHW ympaBisifomied MHQOPMAIUK BBITIOIHIETCS
nocnenosarenbHo B ABa 6anka PII3Y BIIBC. Anroputwm 3arpy3ku HYU
[IPUBOJIUTCS HUXKE.

ITO cucremsr B3aumoneiictBust BAKMC BBITIONHIET CTUPAHUE CEK-
TOpa, MpeaHa3zHadeHnoro s xpanerns HYU B maccuBHOM Oanke PII3Y.
Hanee nns xaxnaoil crpanuiisl cekropa PII3Y, npennaznaueHHOro asis
HVYWU, BemonusitoTes cneayromue AeHcTBus:

— Co3nmanne o0pasza CTpaHUIIbl WM CYUTHIBAHUE COOTBETCTBYIOIICH
crpanutipl PI13Y u3 aktuBHOTO OaHkKa B pabounii Oydep B crpannanom O3Y.

— CunrsiBanue u3 npueMmuoro oydepa HYUW n n3amenenne odpasa crpa-
uuusl PII3Y B O3V.

— Ilpu nocTrxkeHUH Kozia mocieHe MOCHUIKY BBIMOIHAETCS. KOHTPOJIb
obpasza ctpanunsl PII3Y. [IpoBoauTcs pacyeT JOMOIHEHUH 10 KOHTPOIIb-
HoM cymMMBbI 1o MaccuBy HYU B pabouem Oydepe. [Ipu HecoBnaneHuu
JIKC pabora no 3arpy3ke HY U 3aBeprraercs ¢ popMupoBaHreM Mpru3HaKa
oTkaza 3arpy3ku HY .

— Brmonasercs 3anuck odpasza crpanuiisl PII3Y B O3V u3 padouero
Oydepa B cooTBeTcTBYyIONIYyI0 cTpanuy PII3Y maccuBHOrO OaHkKa.

— Bemonasiercst KoHTpois 3anrcanHoi crpaHutlsl PII3Y. [IpoBoguTcs
pacyeT JOMOJHEHUN 10 KOHTPOJIbHOU cyMMbl o MaccuBy HYU B ctpa-
nune PII3Y. Ilpu necoBnanenun JJKC pabora no 3arpyske HYU 3asep-
nraercs ¢ GopMUpPOBaHUEM ITPHU3HAKA OTKa3a 3arpy3ku HYU.

[ocune 3aBepmenus 3arpy3ku HYU B maccuubiii 6ank PII3Y npo-
rpamMMmHOe obecriedenue cucteMsl B3anmoaericteust BAKUC unnnumnpyer
nepekitouenue 6ankoB PI13Y BLBC. [locie nmepexniodeHns aKkTHBHBIM
cTaHoOBHUTCS OaHK ¢ 3arpykeHHoi HY WM. CHOBa BBITIONHSACTCS CTHPAHHE
cektopa PII3Y, mpeanasznauennoro mist xpanenuss HYUW B maccuBHOM
Oanke. Jlamee mporpaMMHOE OOecredeHHe CHCTEMBl B3aMMOJCHCTBHS
BAKUC nocnenoBareabHO MEPENUCHIBAET COOTBETCTBYIOIINE CTPAHUIIBI
cexropa PII3Y u3 akTuBHOTO OaHKa B MACCHBHBIN TaK, KaK 3TO OMHCAHO
BBIIIIE, HO HE BBIMOIHSIS H3MeHeHue oopasza ctpanuisl PII3Y B O3V.
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Bce npusnaku 3aBepiiieHust (HOPMbI U OTKa3bl), a TAKKE HEOOXOUMBbIC
napamMeTphbl JIJIs aHAJIN3a TPOXOKICHHS PeXKUMa «3arpy3ka mporpaMmm me-
penarotcst Ha 3emitio B coctase L[TMU.

2.5. Auroput™M pa6oTbl 00PTOBOI cCTEMBbI YIIPABJIEHUA
IPHU NpUeMe KOMAHJAHO-IIPOrpaMMHOI nHopManuu
B BH/Ie MACCHBA M3MEHsIeMbIX IPOrPaMM

Maccus m3mensiembix mporpamm (MUII) comepxut MaccuBbl H3Me-
nenus [10 B PII3Y. O6paborky MUII BeimonHsieT mporpamMmmHoe odec-
neuenne CB BAKUC B pexume «3arpyska mporpamm» — KOPpPEKIUsSA
nporpammHoro obecnieuennst B PI13Y BIIBC. B BIIBC ¢ynkunonanasHoe
porpaMMHoOe obecriedenne, J0CTYITHOe AT KOPPEKIIHii, pacrionaraercs B
crpannmax PII3Y B nByx 6ankax. [Tocsutka KITW ¢ MUII comepskut 610Km
CJIOB TaHHBIX BU/IA (CITy’)KeOHAast 9acTh) + (AaHHBIE 715 KOppeKnun). B cimy-
XKeOHOI yacT ykasbiBaeTcss Homep crpanunsl PII3Y, B koTopoii npousso-
JUTCS KOppeKUus, Ko «rocieaHe» mnocsuiku MMHII, xosnmnuectBo
mMeHsieMbix cinoB B PII3Y, nawanesuselil anpec koppekuuu. [lepBoit mo-
cwuikoit B coctae MUII Briaercs KK, B KOTOpoii COnepKUTCs CITyKeOHast
nHpopmanms 1y mporpamMmmuoro obecriederns CB BAKHUC.

ITomygenHbIe TOCBUIKN KOMaHHO-TIporpamMmHoi uHpopmannu KITN
¢ MUII 3ammcpiBatoTest B ipueMHBIN Oydep B crpanuarom O3Y. [Ipu mo-
Jy4eHUH TIOCIIETHEN MTOCHUTKH (C TIPU3HAKOM «ITOCIIEAHEN MOCHIIKH) BbI-
MOJIHAETCS. KOHTPOJIb HAXOASIIErocs B npueMHoM Oydepe maccusa ¢ MUIL
[Ipu MOMOKUTETHHOM pe3yabTaTe KOHTPOJIS 3aITyCKaeTCsl KOPPEKIIHS MPo-
rpammuoro obecrnieuenust B PII3Y BLIBC, npu oTpuiareibHOM — OTpa-
00TKa MOJIyIEHHOTO Ha OOPTY MacCHBa MpeKpariaeTcs.

3arpyska MUII BeimonHsIeTCS MocnenoBaTebHO B 00a 6anka PII3Y
BIBC. Anroputm 3arpy3ku MUII mpuBoanTcs HIbke.

[Iporpammuoe obecreuenne cucteMsl B3anmozeiicTBus BAKUC BbI-
TIOJTHSIET CTHpaHue cekTopa B maccuBHOM Oanke PII3Y, Homep koToporo
ompenensercs U3 HHGOpPMAIK, TOCTYTIUBIIEH B KOJOBOW KOMaHJIE B CO-
craBe MUII. [Janee mist kaxxaoi cTpanuiisbl 3agaHnHoro cekropa PI13Y BeI-
MOJTHSIOTCS CIIEAYIOIINE AeHCTBUS:
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— CuuTbiBaercst 00pa3 coorBeTcTBYIOIIEH cTpanuisl PI13Y u3 aktus-
Horo OaHka B pabouuii Oydep B ctpannaaom O3Y.

— CuntsiBaercs u3 npuemnoro oydepa MUIIL, u n3mensiercs: cautaH-
HBII paHee o0pa3 crpanuusl PII3Y B O3Y.

— Ilpu noctukeHun Koja MocieHel MOChUIKH BBITIOTHSAETCS KOHT-
poib o6paza crparuis PII3Y. [IpoBoauTcs pacyeT MOMOTHEHUH 10 KOHT-
pONBHOM cyMMBI TI0 00pasy crpanutisl PII3Y B O3V B pabouem Oydepe.
[Ipu vecoBnagennu JIKC pabora 3aBepmaercs ¢ (fOpMHUpPOBaHUEM TIPHU-
3HaKa 0TKa3a pekHUMa «3arpyska mporpaMmm».

— Brmmonnsercs 3anmuck oopasa crpanuiisl PII3Y B O3V u3 pabouero
Oydepa B coorBercTByOmIyI0 cTpanuily PII3Y maccuBHOro 6aHka.

— Bemonnsiercst koHTposb 3anucanHoi crpanuns! PII3Y. [IposonuTcs
pacder IOMOJHEHUH JO KOHTPOJIBHOW CyMMBI 110 00pa3y ctpanuisl PII3Y.
[Tpu necoBnagennu JAKC pabora 3aBepiiaercsi ¢ OpMUPOBAHUEM TIPH-
3HaKa 0TKa3a pexnMa «3arpyska mporpaMmm.

ITpu HOpMaTHBHOM 3aBepieHnH Koppekuuu [10 3aianHorO cekropa B
naccuBHOM Oanke PII3Y pexum «3arpyska nmporpamm» 3aBepraercs. s
KOHTPOJISI IPAaBUIIBHOCTH (DYHKIIMOHUPOBAHMSI OTKOppeKTHpoBaHHOTro I10
¢ 3emumn mepenaetcs KIIM TectoBemm I13. Ilpu orpabotke TecroBoro 113
npoucxoaut nepexmouenue 6ankos PII3Y BLIBC, 6aHk ¢ OTKOPpPEKTHPO-
BaHHBIM [1O cranoBurcst akTuBHBIM U HOBoe [1O HaunHaet padotats. [1o
pe3yibraTaM paboThl oTKOppekTupoBanHoro [10 Ha 3emiie nmpuHUMaeTcs
pemenue o koppekiuu [10 Bo Bropom Oanke PII3Y. Ecnu xoppexnns pas-
pemiena, To Ha 6opT Beimaercs KK, panee BerganHas B cocrae MUILL

ITocrne Toro Kak mosydeHa BTopas KOMaH/1a Ha KOPPEKIHIO, IIPOUCXO-
IUT KOppeKuusi Broporo 6anka. CHOBa BBIIOJIHSETCS CTUPAHUE CEKTOpa
PII3Y B maccuBHOM Oanke. Jlanee CB BAKUC nocnenoBarenbHO miepenn-
CBIBaeT COOTBETCTBYIOLIME cTpaHulbl cekropa PII3Y u3 aktuBHOTrO Ganka
B IIACCUBHBIN TaK, KaK 3TO OIMCAHO BBILIE, HO HE BBHITIOIHSISA H3MEHEHHE
oOpa3za crpanuiisl PII3Y B O3Y.

Bce npuzHaku 3aBepieHus: (HOPMbI U OTKa3bl), a TAKIKE HEOOXOIMMBbIE
rapaMeTphbl 71 aHATTu3a MIPOXOKICHHS pexknMa «3arpyska mporpaMmm 1e-
penarotcs Ha 3emitio B coctaBe L[TMU.
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2.6. Aaroputm padoTsl 60PTOBOIi CCTEMBI yIIPpaBJIeHHS
IPHU NpUeMe KOMAHJAHO-IIPOrpaMMHOK HHpoOpManHUu
B BH/I€ MOJIETHOTO 3a1aHUs

B BIIBC non xpaHneHue MOJIeTHOTO 3aJaHus OTBEACHBI IBE CTPAHUIIBI
O3YV. PeanuzoBana BO3MOXHOCTb NOJTY4YEHHs U XpaHeHUs ouepeanoro 113
Ha (oHe ucrnonHenus npensiaymero I13.

[Mocwuika KITU ¢ [13 conepuT OGI0KH CIIOB TaHHBIX BHja (CITy)e0-
Has yacTh) + (mauubie [13). B ciry>keOHON YacTH yKa3bIBaeTCs MOPSIKO-
BbII HOMep nochuiku I13.

Ilepsoit mocwuakoit B cocraBe KIIU c I13 Beinaetcst KK, B kotopoii mie-
penaercst obuiee KonuuecTBO nocbulok ¢ I13 u ero tum. [Ipu nonyyennn
nocsulkd ¢ 113 mporpamMmHoe obecriedeHrne CUCTEMbl B3aUMOICHCTBHS
BAKUC BpimonHsAET MPOBEPKY HOMEpA MOCHUIKU: €CIIH TOCHUIKA C 3TUM
HOMEpOM ObliIa MoNTy4eHa paHee, TO OHa UTHOPHPYETCH.

[Toceuika ¢ I13 3anuckiBaercs B crpannyHoe O3Y B COOTBETCTBUU C €€
HOMEPOM U TUIoM, 3aaHHbIM B KK. TTocite 3anucu MochlIka CUUTHIBAETCS
n3 O3Y, no cuntanHbIM cioBaM paccunthiBaercs JIKC nochuiky U cpaBHU-
BaeTCs CO 3HAUEHUEM, NIEPEJAHHBIM B cOCTaBe MOChUIKU. 1o pesynpraram
pacueta n koHTpoJsa JIKC dhopMupyroTcss HOpMaTHBHBIC FUIH OTKAa3HBIE
npusHaku 1o JIKC noceutku, nnymue B8 LITMU. [Tocne npuema nocnexneit
nocsuIky 113 1 ee 3amucu MpoBOANTCS pacyeT JOMOTHEHUS 10 KOHTPOJIb-
HOH cymMmBI o BceMy MaccuBy I13, 3anucannomy B O3Y. [lonyuenHsie
JKC cpaBHMBarOTCS CO 3HAYCHUSAMH, HAXOAIIMMHUCS B COCTaBE CITykKeO-
Hoit gactu I13. Taxke mpoN3BOIUTCS CpaBHEHHE TIO PE3yJIbTaTaM 3arpy3Ku
13, popmupyroTCs MpU3HAKK HOPMATUBHOCTH 3arpy3ku 13 u nepenatorcst
B UTMMU. Ilo mpusHaKy HOPMBI 3alIUCH IOJIETHOTO 3afaHus (DyHKIHO-
HajpHOE TIporpaMmMHuoe obecriederue (PI10) BIIBC crucremMsl ypaBieHHs
MEPEXOIUT K OKUJAHUIO BpEMEHH Hadaja oTpaboTKu noxydenHoro [13.

2.7. llepenaya paguoxomMaHja U3 00pPTOBOM annmaparypbl KOMaH/IHO-
U3MEPUTEIbHOH cUCTeMbI B 00PTOBYIO CCTEMY YIIPABJICHUS

Pamnoxomanist ot BAKUC B cuctemy ynpaBieHUs UCTIONB3YIOTCS ISt
MepecTPONKH apXUTEKTYphl BeuucauTensHoro gapa bCY B npouecce pa-
00TbI B cityuae BozHukHOBeHuss HILIC.
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B nponecce Bzaumoneiictsuss BAKUC moxet nepenasatb B bCY
JIeCSITh paJIMOKOMAaH]T yrpaBieHus (taom. 2.1).
Tabruya 2.1

Komanna HaumeHnoBanue

PK1 Bximrouenne BCY or TKC

PK2 Brurouenne/Otkitouenue 1 rpaau BIIBC/BYK-M/]

PK3 Brrouenne/Otritouenue 2 rpanu BIIBC/BYK-M/]

PK4 Brurrouenne/Otkitouenue 3 rparn BIIBC/BYK-M/]

PK5 Brrouenne/Otritouenue 4 rpanu BIIBC/BYK-M/J]

PK6 [IpenBapurensras PK2, PK3, PK4, PKS ms BriroueHus co-
OoTBeTCTeHHO 1, 2, 3, 4 rpaneii BIIBC

[Ipenapurensuas PK2, PK3, PK4, PK5 mns orkmoueHus

PK7 COOTBETCTBEHHO 1, 2, 3, 4 rpaneii BIIBC

[IpenBapurensuas PK2, PK3, PK4, PK5 mns otkmoueHus
COOTBETCTBEHHO 1, 2, 3, 4 rpaneit BYK-M]|

Bxurouenne BUIT UIT BYK-M/JT
PK9 [Ipensapurensnas PK2, PK3, PK4, PKS ans riatoueHus co-
OTBETCTBEHHO 1, 2, 3, 4 rpaneit BYK-MJ[

PK10 Otkmouenne BC BYK-M/L, BIIBC, BY1-M/1, BY2-M/{

PK8

Pamnoxomanna PK1 «Bxmrouenne BCY ot TKCy» ucnonbs3yercst mis
BkitoueHus bCY kax nyonupyrommas komanny ot Pb npu nepBom Bkittoue-
Huu BCY u npu nosropuom BritoueHuu bCY B nonere. Ilpu nonyuenuu
PK1 Bxmrouarorcs BUIT BC BYK, BUII UIT u o miTaTHO#W MUKIOTpaMMe
BhbINIONHsETCs BKItoueHue bCY.

Pamnoxomanma PK10 «OTkmrouenne BEIYUCINTENLHOM cucTeMbl BYK-
M/, BIIBC, BY1-M/1, BY2-M/» npenna3nadeHa Jjisi «ObICTPOTO TIepe3a-
ITyCKa» BBIYHCIUTENHHOTO siipa 6opToBoii cuctemsbl yrpasnenus (BLIBC
n BYK-M]I) 1 11 IepeBKIIOYCHHS BCEX BTOPUIHBIX HCTOUHHUKOB ITHTA-
Husa B BYK-M/JI u BY. Cmexublie cucteMsl u cuctembl bCY nipu 3ToM He
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BBIKJIIOYAIOTCSI U B HCXOIHOE COCTOSIHUE HE MpuBosTCs. Omnepanus «Obl-
CTpPOTO Tepe3arrycKka» JTOJKHA COMPOBOXKAATHCS MOCIEAYIONIIM BKIIOUE-
HHEM CHCTeMBI M0 pamuokomanae PK1 mpu mrTaTHOM MTOBTOpHOM
BKJTFOUCHUH WIIH TI0 pagrokomManae PK9 («Bxiouenne BTOpUIHBIX HCTOY-
HUKOB MTUTaHUSI UCTIOTHUTEIBHBIX TUTAT) TUTFOC KOMOMHAIUS U3 PaIHOKO-
Manga PK2+PKS npu nemrataom Brnrouennn bCY.

[TorpanHoe BK/ItOUEHUE TpaHeil BhiuncAUTENbHOM cucteMbl BY K-MJ|
13 BBIKIIOYEHHOTO cocTosiHusA BCY ocymecTsisercs Beljaueil pajanoKko-
Manibl PK9 (BkiTtoueHre BTOPUYHBIX MCTOYHHUKOB NMUTAHUS HCIIOTHUTEIb-
veix miaT bBYK-MJI) u mro6oit u3 paguoxkomann PK2+PKS. Ilpu stom
komaHel PK2+PKS HCITOMHSIOTCS, €CIH MPUIILTN B TEUCHHE 16 cek.

Bxouenwne rpaneii BIIBC BrimonasieTCs BeIjaueii MpeaBapUTEIHHOM
komauAb! PK6 1 3arem mro60it 3 komann PK2+PKS. Komanasr PK2+PKS5
WCTIONHSIOTCS, €CIHM MPUIIUIA B Te4eHHe 16 Cek mocie mpueMa pajanoko-
mauasl PK6.

Ortkmouenue rpaneid BIIBC BblnonHsIeTcsl BblIaYeil MpeaBapuTeib-
aoit xomaHabl PK7 u 3arem mo0oii m3 xomann PK2-+PKS5. Komanusl
PK2+PKS5 ucnonustorcs, ecny Npuinig B TedeHue 16 cex mocie mpueMa
PK7.

Otkitouenne rpaneid bYK-MJI BeinonHseTcs Bhlgauel npeasapu-
TenpHOM KoMaHAbl PK8 u 3areM 1000t u3 komana PK2+PK5. Komanb!
PK2+PKS5 ucronHsIOTCS, €clii MPUIIUIA B TeUCHHE 16 cex Imocie mpruema
panunoxomansl PKS.

[IpuBenenne B ucxogHoe cocTossurue cucteM bCY BBITIOTHSAETCS BBI-
naueit pagnokomanasl PK7 u 3arem He mo3nHee 16 cex Bbiaayeil paguoko-
mauasl PKS.

Panuokomangel Beigarorest u3 BAKUC B cucremy ynpasieHus 1o
TpeM KaHanam. JnurensHocTs pagnokomanas! 7= 60+10 Mc ¢ yueTom pas-
HOBPEMEHHOCTH BBIJAYM 0 KayKJJOMY KaHaily. Beljiaua 0lHOBpeMEHHO He-
CKOJIBKMX PaTUOKOMaH/ HUCKITIOYEHA.

YacroTa BbIIauy paiMOKOMAaH/]] C HA3€MHOT'0 KOMIUIEKCa YIpaBIeHUs
B BAKUC — onna pangnoxoMmanaa B 1+2 cek.
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3. JATYMKHU NEPBUYHOM UH®OPMAILIUU
BOPTOBOW CUCTEMBI YIIPABJIEHUSA

IlepBuunas mHDOpMAIMS CHCTEMBI YIIPABIEHUS W, COOTBETCTBEHHO,
JATYUKU 3TOW HH(DOPMAIUK ONPEICIISIIOTCs OOIIMMHU 3a/1auaMu OOPTOBOM
cuctemsl yrpasinenus (BCVY). na kocmudeckoro anmapara (KA) ogHoif
13 TaKUX 33J1a4 SBIISETCS ONpeesieHIe YIIIOBOTO MPOCTPAaHCTBEHHOTO TI0-
JIOKCHUSL.

[TpuHIHUIIEL OTIPENICTICHHS YITIOBOTO MOJIOKESHHUS KOCMUYECKUX arra-
paTroB MOTYT ObITh pa3inyHbIMU. CJIeI0BATEIBHO, CIICKTD IaTYNKOB, B TOU
WJIM UHOW CTETICHW MPUTOTHBIX UIS OIIpENIeIeHNs TTapaMeTpOB OpHEeHTa-
uuu KA, BecbMa MHUPOK U BKIIIOYACT:

— actponaruuku (A/l);

—  TUPOCKOIIMYECKUE U3MEPHUTENHN BeKTopa yrioBoii ckopoctu (I'MBYC);

— npubopsl opueHTanuu Ha 3emio ([103);

— npubopsl opuenranuu Ha Comnnie (ITOC);

— MAarHuTOMETpPhI.

3.1. AcTponaryuxku

[TpuHIUTEL GYHKIIMOHUPOBAHUS M UCTIONH30BaHUS HH(DOPMAIUH acT-
POAATUYMKOB OCHOBAHbI HAa COMOCTABICHUN KapTUHBI 3BE3JHOTO HeOa, BH-
3UpYeMOi B HAINPaBICHUH OCH MpUOOpa, ¢ KAPTOH COOTBETCTBYIOIIETO
y4acTKa 3Be3JIHOTO Heba.

OcHoBy narunka (puc. 3.1) COCTaBISIOT: ONTHYECKast 4acTh (OOBEKTHB,
cBeTo3aluTHas Onenaa), GorouyBCTBUTENbHAS YacTh ((POTONPUEMHHUK) U
DJICKTPOHHAS YaCTh (IIEKTPOHUKA (HDOTONMPHUEMHHKA, dICKTPOHUKA 00pa-
OOTKH JTaHHBIX, TAMSATh, OJIOK TTUTAHUS).

XapakTepUCTUKHU JlaTYMKa CYIIECTBEHHO 3aBUCST OT €r0 4yBCTBH-
TEJILHOCTH, T.€. OT CIOCOOHOCTH PETHCTPUPOBATH H3ITyUCHHUE CIIa0BIX 3BE3]
MIPU MaJIOM BPEMEHHU DKCIO3UINA. YyBCTBUTENHFHOCTh JAaTIYNKa OIpeie-
JIIETCS CBETOCHIION ONTUYECKOHM YacTu (HaIpsIMyIO CBSI3aHHOW C Maccora-
OapUTHBIMH XapaKTEPUCTUKaMH), a TaKXKe YYBCTBUTEIBHOCTBIO |
IITyMOBBIMH XapaKTEPUCTUKAMHU (POTOUYBCTBUTEIIBHON YaCTH (0OBITHO 3TO
[13C-marpu1iibl) U CEpBUCHOM aHAIOTOBOM J1eKTpOHUKH. HarmoMuum, 4to
I 3 C -
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KpbILLUKA UCTOYHWKE
NATaHUA ~ 3KpaHbl paguauvorHon  3adHAA
KpbiLwKa

6ok NnuTaHus

nepegHAA Kpbiluka C
nocagodHeIM MECTOM

Ans GneHas obbekTus

CBEeTO3aWMTHas
6neHpa 3MNEKTPOHWUKa

hoTonpruemMHuKa

NPpUEMHWK

anekTpoHuka o6paboTtku

Kopnyc ¢ AaHHBIX

CUCTEMOW OXNaxaeHnA namste

Puc. 3.1 OcHOBHBIE JIEMEHTHI aCTPOAATIHKA

marpuna (I13C — mpubop ¢ 3aps10Boii CBsA3bI0) TIPENCTABISET COOOH crie-
[HAIM3UPOBAHHYIO aHAJIOTOBYIO HHTEIPAIBHYIO0 MUKPOCXEMY, COCTOSIIIYIO
13 CBETOYYBCTBUTEJIBHBIX (DOTOMOIOB HA OCHOBE KPEMHHSL.

Actponatunk AJl-1 paspadorkn MOKb «Mapcy npenHa3zHaueH st
ABTOHOMHOTO TIOMCKa, 0OHApYKEHUsI, CEIIEKIINH 3BE3/1 B [10JI€ 3pEHHS, U3-
MEpEHHUs YIJII0BOTO TIOJIOKEHHUS BBIICTICHHBIX M300paKEeHHIA 3BE3/T B TIPH-
OOpHOIl cucTeMe KOOPAMHAT, CBA3aHHOM C MOCAAOYHBIM MECTOM acTpo-
JIaTUUKa, U IUKJIMYECKOU BbIIa4l U3MEPUTENBHON U TEIEMETPUUECKOM UH-
(hopmarm B 60pTOBYIO I POBYIO BEranciuTenbHyo cucremy (BLIBC).

OCHOBHBIE XapaKTepUCTUKH acTpormaranka AJl-1 nmpuBeneHs B Ta0m. 3.1.

B cooTBeTcTBHM € HIE0IOTHEN UCIIONB30BAHMUS 3BE€3JHBIX IPUOOPOB B
coctrase bCY TouHOCTH omnpezeneHys YIIoBOM OpHEeHTAllH anmapara 3a-
BHCHT OT:

— TOYHOCTH U3MEPEHUs HANPABISAIOUINX YIIOB JIMHUN BU3UPOBAHHUS
3B€3]l B IPUOOPHOI cUCTEME KOOPAMHAT aCTPOAATUHKA,

— MeTOoZ0B 00pabOTKU U3MEPUTENFHON HH(OPMALIUK aCTPOAATINKA
B BLIBC.
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Tabnuya 3.1
[Tapamertp PasmepHocts | 3HaueHue
OnTHyeckoe mose 3peHus rpan 12X12

JlnanazoH SKBUBaJICHTHBIX 3BE3/IHBIX Be-
JUYUH pabovYnX 3Be3[, MPUBEAECHHBIX K my 0,0...5,0
WCTOYHUKY «A»

Yacrora BbIJIaun U3MEPUTEITBHON HH(OP-
MaIU¥ IPU HAJTUYUH B TI0JI€ 3pCHUS pabo- CeK 2
4YUX 3BE3[l, HE peXKe

MaccuB u3MeEpHUTENbHON HH(pOpMAINH

(konmmuecTBO 3Be31), HE Oomee Hr 15
Hampsoxenue nuranus B 27*4
OHepronorpedienue, He Ooee Br 15
["abGapuTHBIE pazMepbl MM (J235+425
Macca KI' 3,85

HNHCTpyMEHTaIbHbIE MOTPEIIHOCTH aCTPONATYMKA OMPEIEISIOTCSA
JBYMsI OCHOBHBIMH (DaKTOpaMu:

— TOYHOCTBIO peaju3alri U CTAOMIBHOCTBIO CHCTEMBl KOOPIHHAT,
KECTKO CBSI3aHHOU ¢ Kamepo# (00BEKTHUB ¢ MaTpHiel (POTOUYBCTBUTEIb-
HOTO Tprbopa ¢ meperocom 3apsiaa — OIII3);

— TOYHOCTBIO OINpPENEICHUS KOOPINHAT SHEPTeTHYECKUX LEHTPOB
n3zo0paxenuii 3se31 Ha Marpuue OIII3.

ToyHOCTB peanu3anuy CUCTEMBI KOOPANHAT KaMepbl 3aBHCUT OT TOTO,
C KaKoi TOYHOCTBIO U3BECTHHI (POKYCHOE PacCTOSHUE, TIOJIOKEHHE TTIaBHON
TOYKH U 0000LICHHAs AUCTOPCUS 1O (POTOUYBCTBUTEIILHOMY HOJIO Mat-
punsl OIII13. HamomauM, 9TO JUCTOPCHS — 3TO MOTPEIIHOCTh U300pa-
KEHHS B ONTHYECKHUX CHCTEMaXx, IPH KOTOPOW HapyIIaeTcst TeOMeTprye-
CKO€ 1oJ001e Mexkay 00BEKTOM U ero n3o0paxenueM. Jucropcus Bo3HU-
KaeT B pe3yibTaTe TOTo, YTO JIMHEWHOE YBEIWYEHHE pa3HBIX dacTei
n300pakeHus pas3numaHo. [Ipu cOopke KaMepsl U MPOBEICHUH CIICITTHATBHBIX
KaJIMOPOBOYHBIX PAOOT ITH MTapaMeTPhl ONPEACIISIOTCS ¢ HEOOXOIMMOMN TOU-
HOCTBI0. CTaOMIBHOCTH CUCTEMBI KOOPAMHAT KaMephl 00eCIIeUUBACTCS BbI-
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MOJTHEHHEM HeOOXOIMMBIX TPeOOBaHMId K KOHCTPYKIIMHU OJIOKa C TOUKH 3pe-
HUS BIMSHUS HA HETO MEXaHWYECKUX U TEMIIEPATyPHBIX BO3/IEHCTBHIM.

Omnpeznenenre KOOPIUHAT SHEPTeTUYECKHUX IEHTPOB U300paKeHUH SB-
JII€TCA OCHOBHBIM HCTOYHHKOM OIMMOOK, MOCKOJBKY (opma, pazMepsl
M300pakeHus1, paclpeeieHne YHePTeTHUECKON IPKOCTH MEHSIFOTCS BO
BpEMEHH BBHUY Hanu4us mymMoB caMoil Matpuiel OIIII3, nrymoB smek-
TPOHHOTO TPaKTa, YTO U MPUBOIUT K (MIYKTYaI[UsIM KOOPJAHHAT SHEPIeTH-
YEeCKHX EHTPOB N300paKEHUH OT Kajapa K KaJpy.

B Tabn. 3.2 npuBeneHsl pe3yabTaTbl CTEHAOBBIX HCIIBITAHHMH, TPOBE-
JICHHBIX JUTS peasibHbIX 00pa3lioB acTPONATYMKOB. YKa3aHbl 3HAYCHHUS OT-
HOIICHUA CHTHAI/IIYM JUISI HCTOYHHMKA, UMEIOIIETO CIIEKTP W3IydCHHUsI
THTAa «A», BEIPAKEHHOTO B (POTOMETPHUUCCKON cHcTeMe V, BH3yalbHAs
3Be3/1Has BeJIMUYUHA (7)) (CIeKTpasibHas KpuBasi J MpaKTU4YEeCKH COBIIA-
JIaeT C KPUBOW YyBCTBUTEILHOCTH TJIa3a), a TAKXKE CPEIHEKBAIPATUIHOE
otkinonenue (CKO) onpenenenus HampaBlIeHUs HA 3BE3TY.

PazpaboTansl cranaapTHbie POTOMETPUIECKHE CUCTEMBI TNANIa30HOB,
B OCHOBHOM OTIpeAeIsieMbIX mon0opoM cBeTodunbTpoB. Hanbomnee mo-
nyasipHa TpexiperHas cucreMa UBV: ynerpaduonerossiii (Ultraviolet),

BusyanbHas 3Be31Has 3 4 5 6 7
BeJIMYMHA (M)
Curnan/mym 16 12 9 7 2,4
CKO, yr.cex 32 4 4,7 6.9 19,8

cunnit (Blue) u sxenterii (Visual). [Ipn 3ToM KenThIi Arara3oH O9eHb OJTH-
30K K (horoBuzyanpHOMY (BmPvV), a cunuii — k gportorpapudeckomy (BmP).

Tabauya 3.2

W3 nomy4eHHbIX JaHHBIX CIEAYET, YTO aCTPONATIUK MOXKET PErUCTPH-
poBath 3Be3/bl 10 my = 6,0 ¢ npeneabHol norpemHocTsio 20,7 yri.cek.

KoHcTpykiust acTpofaTyuka npeaycMaTpruBacT PEeLeHNe CIICAYOIINX
OCHOBHBIX 33/1a4:
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— MOJYJIBHOCTh KOHCTPYKITUH, TTO3BOJISIONICH ajanTupoBarh 0a3o-
BYIO KOHCTPYKITHIO JUISI IPYTUX YCIOBUM TPUMEHEHUS;

—  TEXHOJOTMYHOCTh U3TOTOBJICHHUSI, COOPKU U FOCTUPOBKU JJIsi CHU-
JKEHUSI CTOUMOCTH U3TOTOBJICHUS;

— BO3MOXKHOCTB PETyITHPOBKH B3auMHOTO mosiokenust OIII3 u 06b-
eKTHBA Ha dTare U3rotoBiacHus A/l mpu obecTieueHHN TeOMETPHIECKOMI
crabmipbHOCTH B3auMHOro noJioxkeHus PIITI3, oObexTHBa U OCHOBAHUS
(acTpomarymKka) B yCIOBHAX IKCILTyaTaIlHN;

— obecrieueHue CTAOMIEHOTO B3aMMHOTO TEOMETPHUIECKOTO TTOJIOMKE-
HUs (QYHKIIMOHAIBHBIX y3710B AJl OTHOCHTEIBHO 0Aa30BBIX MMOBEPXHOCTEH
IIPU U3TOTOBJICHUU U SKCILTyaTalllu;

— o0ecrieueHne TpeOyeMbIX TEIJIOBBIX PEKUMOB Y3JIOB acTpoaT-
yuka, B nepByrw ouepenp O3, oObekTHBA U 3EKTPOPATUOU3ACITUI
(OPN).

OcHOBaHHUE acTPOJaTUYHMKA MPEACTABISICT COOOH MOHOJMTHYIO KOH-
CTPYKIIMIO, Ha KOTOPOU KPEMATCS €r0 OCHOBHBIC MOIYJIH:

—  OINTHYECKOE YCTPOMCTBO;

— (oronpueMHas MaTpUIa;

—  DJIEKTPOHHBIHN OJIOK.

OcHOBaHME SBIISIETCS OYCHb OTBETCTBEHHON COOPOYHON EIMHUIIEH, K
KOTOPOH MPEIBSIBISIOTCS JKECTKHAE TPSOOBAHMUS ITO TOUHOCTH H3TOTOBIICHHS.

Koncrpyknus ocHoBanust A/l-1 momkHa obecrieunBaTh:

—  BBICOKYIO CTa0OMIIBHOCTH (BO BCEX YCIIOBHX IKCILTyaTaIlH ) TIOJIO-
JKEHUS IMHUU BU3UPOBAHMS B IPOCTPAHCTBE OTHOCUTENBHO MOCAT0YHOM
IJIOCKOCTH aCTPOJATUYMKA U B3aUMHOTO IMOJIOKEHUS [TOCAOYHBIX TLI0CKO-
cteil oobexTuBa n OIII13 BroMb IMHUN BU3UPOBAHMUS;

— 90 ¢eKTHBHBIN 0TBOJ TEIUIA OT Y3JI0B acTPOJaTYHKa Ha ero moca-
JIOYHOE MECTO.

Macca ocnoBanust A/l cocrasnsier npumepHo 0,5 kr.

C 0a30BbIMHM yCTAaHOBOYHBIMHU TIOBEPXHOCTSIMHM OCHOBAHUS CBsI3aHa
npubopHas cucTeMa KoopJIuHaT X YZ actponardyuka:

— 0OCb Z NEPHEHAUKYJIAPHA [TOCAJT0YHON INIOCKOCTH U HAIIPaBJICHA B
CTOPOHY MIPOCTPAHCTBA AHATU3UPYEMBIX 0OBEKTOB;
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— ocp X nmapajienpHa moca-
JIOYHOHM TIJIOCKOCTH, TEpPHEHINKY-
JpHa TMPUBAIOYHON TIOCKOCTH U
HalpasJieHa B €€ CTOPOHY;

— och Y TepHeHAuKyjIspHa
ocsaM X, Z ¥ JONOJHSIET UX 10 IpaBon
MIPSIMOYTOJIBHOM CHCTEMBI KOOPIMHAT
XYZ.

OO0t Bux actponarynka AJl-1
MOKa3aH Ha puc. 3.2.

Actpomarunku tuma AJl-1 ycra-
HoBieHbI Ha KA «Monurtop-9». Ilo
pe3yabpTaraM MepBOro dTana JIETHO-
KOHCTpYKTOpcKux ucrbrtanmit (JIKI)
Bce Tpu koMmiuiekta AJl-1 mokazanu
mrarHoe GyHKIIMOHUpPOBaHUE U BO Baumoseiicteun ¢ BLIBC obecnieunnu
peryisipHOE IIPOBEAECHHE aCTPOKOPPEKLIUY ITapaMeTpoB opueHTanuu KA n
KaJIMOPOBKY MHCTPYMEHTAJIBHBIX MTOTPEIIHOCTEH TMPOCKOIMYECKOTO H3Me-
pUTENS BEKTOpa YIIIOBON CKOPOCTH.

Puc. 3.2 Actponaruuk AJI-1

HeobOxoauMocThio 00ecnieueH st JOCTaTOYHO OOJIBIIIOTO BPEMEHH IKC-
no3utuu (s actpomarunka AJl-1 paspadorkn MOKB «Mapcy» ero Be-
TU4rHA cocTaBisgeT 750 MC) AMKTYETCs ONpeelIeHHOe OTpaHNYeHUEe Ha
BEITMYIMHY JTOMyCTUMOHN YII0BOH cKkopocTtn KA, He IpenaTcTByIomIeH pa-
6ote actpomarumka. s AJl-1 Takoit mopor coctasisieT 240 yrii.cex/cexk.
B T0 e BpeMsi XapaKTepUCTUKH TOYHOCTH aCTPOJATYNKa BEChbMa BBICOKH
(cocraBmsroT 36 yri.cex mis AJl-1).

ACTpOAaTYNKHU OTHON U TOH e KOHCTPYKIUH MOTYT OBITh HCIIOJIB30-
BaHBI KaK JIJI1 HU3KOOPOUTAIBHBIX (C BRICOTOW OpOUTHI 10 | THIC.KM), TaK
U JIJI BBICOKOOPOUTAIBHBIX(C BBICOTOW OpOUTHI 0K0I0 35 ThIc.KM) KA.
Hebonpmme paznuyus cBsI3aHbl ¢ TEM, YTO B peXXUMe OpOUTAIHHOMN cTa-
OWIIM3aIiy 11T HU3KoOpOUTAIbHEIX KA XapakTepHbI OOIbIINE 3HAUCHUS
YIJIOBOM CKOPOCTH, MPUBOJAIINE K «Pa3Ma3bIBaHUIO» H300PaKCHUS 3BE3/T
Ha (OTOUYBCTBUTEIBHOM MaTPHIIE MPH OOJIBIIOM BPEMEHH YKCITO3UIIHH.

st oOecrieuennst aBTOHOMHOM opuenTtamu KA mo nadopmaiym act-
ponarunkoB A/l-1 pazpaboTaHo crienyaibHOE MPOrpaMMHOE 0OecTieueHHE,
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peann3oBaHHOE JUIs MOBBIILIEHHS Ha/IeXKHOCTH B pezepBupoBaHHoi BL[BC.
[IporpaMmMa ono3HaBaHMs 3BE3]] U pacueTa aCTPOOPHUEHTALMU COJEPIKUT
0OpTOBOI KaTasor 3B€3/], PACCUMTAHHBIM C YUETOM CIIEKTPaJIbHON Xapak-
TEepUCTUKH acTpojaruuka AJl-1 u 1aHHBIX 110 KOOPAWHATAM U CIIEKTPalb-
HBIM XapaKTEpHCTHKaM 3Be€3Jl, MPeNOCTaBIEHHBIX loCynapcTBEHHBIM
acrponomudeckuM nHCTUTYTOM UM. [ LK. IlITepHOepra [25]. Karanor 3Be3n
COCTOUT U3 KJIACTEPOB, 3a7aBAEMBIX MOJIOKEHUSIMHU CBOUX (HOTOLIEHTPOB
OTHOCHUTEIILHO T€IHOLEHTPUYECKOW MHEPIUAIBHON CUCTEMBI KOOPIAHHAT
(cm. pazgen 5). Ilpu pacueTe acTpOOPUEHTAIIMH TTOJIOKEHUS KIACTEPOB
MIPUBOAATCA K MHEPIIUAIBHOM cucTeMe KoopauHar, cBsizanHoi ¢ KA. Act-
POOpHUEHTAIHSI PACCUUTHIBACTCS ¢ IOMOIIBIO ajanTuBHOTO (rbTpa Kan-
MaHa 1o uHpopmanuu, nocrynatomieii ot actpogarunkos u [ MBYC.

3.2. 'upockonuyeckuii u3MepuTeb BEKTOPA YIVIOBOH CKOPOCTH

NuepuumanbHbiii MeTOJ oripeesienus opueHTanuu KA ocHoBaH Ha pe-
meHnn auddepeHnnaIbHpIX KUHEMATUYSCKUX YPaBHEHUH JIJISl TapaMeT-
POB OpHEHTAIIMU MCXOAS M3 M3BECTHOIO HaudajgbHOTro mnosiokeHus KA u
HU3MEPSEMOI0 BEKTOPA €ro YIIIOBOM CKOPOCTU. | MPOCKONMUYECKUIN H3MEPH-
TeJb BEKTOpPA YIVIOBOH CKOPOCTH MpeAHA3HAYEH AJIS ONPEACIIEHUS U BbI-
nadyn B OOpTOBYIO  CHUCTEMY
YIIpaBJIEHUsI KOCMUYECKOTO arlrapara
UHPOPMAIIH O MPOCKUHUAX aOCOTIOT-
HOM yIJIOBOM CKOpPOCTH arrapara.

B xadectBe JaTYMKOB YIJIOBOM
CKOPOCTHU UCIOJIb3YIOTCSI TUPOCKOMIU-
YEeCKHE HM3MEpUTENN  pa3IndHOro
KJlacca TOYHOCTH.

IIpuMepomM BBICOKOTOYHOTO JaT-

yuka  sBusierca [UBYC  tuna
KUH/134-020 (puc. 3.3) va mornasko-  Pue. 3.3 Jaruux KMH/134-020
BBIX rupockomnax paspaborku HUU IIM um. Ky3nenosa, KOTOpBIi npu
Macce 12,6 kr B Tuamna3oHe yrIoBbIX ckopocteit 1o 0,4 rpan/cex obmamaer
XapakTepucTukamu apeiida na yposHe 0,005 rpag/gac v HeCTaOUIBHOCTHIO
MacmtTabaoro kodddummenta e xyxe 0,01 %.
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Brimyckaemslii aTolt sxe opranusanueii [ IBYC cpenneii Tounoctu
KMH/134-038 Ha nuHaMu9ecKy HacTpanBaeMbIx rupockonax (JIHI") o6ma-
JIaeT Ha MOPSJIOK XYAIIMMHA XapaKTepUCTHKaMu 1o Apeidy (mopsaka 0,05
rpaja/4ac). XapakTepuCTUKH psiia mpuOopoB, paspadboranusix 8 HUM [IM
M. Kysnenosa [29], mpusenens! B Taba. 3.3.

K knaccy npuGopoB HU3KOM TOUHOCTH MOXHO OTHECTH MOIUIABKOBBIH
nByxcrerneHHbli narank KX79060 (paspadorku u nponssoactsa [10 «Kop-
myc», T. CaparoB), KOTOpeIi mpu Macce 0,6 KT B THana3oHe YIIIOBBIX CKO-
pocreit 1o 36 rpan/cek o0nasaeT XapakTepUCTHKaMHU apeida Ha ypoBHE
0,1 rpag/gac 1 HECTAOMIBHOCTHIO Mac-
mrabHoro kospduuuenta 0,5 %.

B nocnennee BpeMsi MeXaHUUECKHUE
TMPOCKOIIBI CAAIOT MO3ULUH JJaTIUKAM,
OCHOBaHHBIM Ha JPYI'HX IPUHIUIIAX.
Cpenn aux — nazepasie (MDA, HITO
«ITomoc»),  BOJIOKOHHO-ONITHYECKHE
(OO0 «Omntomuuk» [32], «Dwuzon-
THKa»), TBEPAOTEIbHBIE BOJTHOBBIE I'-
pockomnel  (Pamenckoe IIKb, HIIO
«Menukon»). B xauectBe mpumepa
MO’KHO TIPUBECTHU OTHOOCHBIH BOJIOKOHHO-ONTHYECKUN THPOCKOTTUYECKUI
natuuk SRS 2000 (OO0 «OnTonuHKk»), KOTOPbIN npu Macce 1,7 Kr u qua-
na3oHe u3MepsieMoH yrioBoit ckopoctu 10 rpan/cek o0namaeT xapakrepu-
ctukamu npeiida Ha ypoBHe 0,005...0,01 rpam/gyac u HECTAaOMIBLHOCTHIO
MmacmradHoro ko3¢punuenta 0,03 % (puc. 3.4).

Puc. 3.4 Jlatunk SRS 2000

I'mpockonuyeckue JaTYMKU HE UMEIOT 0COOEHHOCTEH, OrpaHUYMBAIO-
LIMX UX IPUMEHEHNE Ha HU3KO- UM BBICOKOOPOUTAIbHBIX KA, 1 SIBISIIOTCS
B 3TOM CMbICJIC YHU(DUIIMPOBAHHBIMH.

B 6oproBeix cucremax ynpasienus KA, paspadarsiBaembix MOKB
«Mapcy, ucnionesytores asa tuna ' MUBY C paspaborkun HUU [IM um. aka-
nemuka B.M. Ky3nemnosa (Ta6m. 3.3).

st KA co cpokoM aKTHBHOTO CYyIIIECTBOBAaHUS Ha OPOUTE MOPSIIKA
IISITH JIET ¥ YMEPEHHBIMHU TPEOOBaHUSAMH K TOYHOCTHBIM XapaKTEPUCTHKAM
ucnonb3yetcs npudbop KMH/[34-038 ¢ nnHaMHUYeCKH HACTPanBacMBIMH
THPOCKOTIaMH, BBITIOTHSIOMINH CleAyIomue QyHKIINN:
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Tabnuya 3.3
Mapane T'MBYC T'MBYC ImByC ImByC
pamerp KMHM34-001 KIMHM34-002 KWMH/34-032 | KNH/134-040
1-s
MarasoH Moau(UKanus: 3KUH
Vaxuii
0, —
HU3MEPSEMBIX £ (1+10%) + (0,53 + 10%) 110 VO)—+4
YIVIOBBIX 2-51
CKOpOCTEH Moau(UKanus: [Mupoxuit
+(0,9 + 10 %) (LT — +8
-1
E;E?mbca MO (HUKAIINS:
. 0,0792+10% | 0,2+0,04 | YI-0,18
+ 0 B s> > >
EI:;(;MBI;;H - 0,18 £10 % 2-1 yri.cex/out | HIJ] — 0,36
PMALIHH, MoaupUKALHUS:
JyTeei/im 0,11880 % 10 %
[MorpemnocTs +0,1
HEHbI npu t=15-25°C
umIynbca, % £02 +0,05 (3s) 4 0.05 VI-+1,0
—3a BECh CPOK | pp t =0 — 15 °C > 1T — +3,0
9KCIUTYaTalluu | i 25 — 40 °C
—3a 720 gacoB +0,03 +0,03
Crnyuaiinas co-
CTaBJISIIOLIAsI
HYJIEBOTO CHTI-
HaJla, He3aBH-
csiast or
neperpysKH,
IIYT.CEK/CEeK
— OT 3aIycKa +0,15 +0,30 +0,7 VI-+03
K 3aITyCKy
— B 3aIlyCKe + 0,02 (3a 24 yaca) +0,02 +0,15 LIJT — £1,5
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Tabruya 3.3 (npooonsicenue)

IrmBycC I'mBycC T'MBYC IrmBycC

ITapamer
P P KMHM34-001 KNMHM34-002 KMH/134-032 KNH/134-040

CTaOWIBHOCTh
YIJIOBOTO TIOJIO-
JKCHHS U3MEPH-
TEJNBHBIX OCel 3a +90 +45 +30 +45
BECh CPOK JKC-
TUTyaTaIum,
VIIL.CEK

KommuectBo
yrIII0-
U3MEPUTEIEHBIX
KaHaJIoB

MOTIJIABKOBBIH | TTOTIaBKOBBIM
Tun U5 THPOCKOII THUPOCKOIT
KN79-132 |KMMH99-003A

JIHT JIHT
KWHJ105-078 [KMH/05-091

Pecypc, ner 3,5 3,5 3,5
(gac) (3 Bmonete) | (3 Bmosere) | (3 B mosere) 100000 sac
Macca, k1 11,5 22,5 5,8 4,7
Temmneparypa
YCTaHOBOYHOM B B MHHYC MHHYC
MOBEPXHOCTH, 0-30 0-40 10-40 10-40
°C
DHepromnorpeo- npu pabore:
JIlenue, He ooiee, 50 3-x UK- 92 35 55
Bt 4-x K- 104
«xcmpecc-
1000»,
Hcnonp3oBanne CryTHUKH CryTHUKH CryTHUKH «9§ (():(r)[gscc_
JIyu-5A,

JIyu-5b
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— Bbiaava 1o 3anpocy BLIBC undopmanuu B Bune 16-pa3psaaHbix
JBOUYHBIX KOJIOB, TPONOPIIMOHAIBHBIX MPUPAIIEHUSM HHTETPAJIOB OT IPO-
eKnuii yrimoBoit ckopoctu KA mHa ocu wyBctBuTenpbHOCTH [ UBYC 32 nH-
TepBai Bpemenu 0,1 cex Mexay AByMs MOCIEI0BaTeIbHBIMU OIPOCaMHU
BIIBC;

— B3amumoyeiicterue ¢ BIIBC mo MymbTHIICKCHOMY KaHATy oOMeHa
(MKO) o 'OCT P 52070-2003 [8];

— HCIIOJIHEHUE UMITYJbCHBIX KOMaH] Ha BKIIOUE€HHUE (BBIKIIIOUEHHUE)
MTOJICICTEM U PEXXMMOB pabOTHI MpHOOpa;

— Beigavda B bIIBC Tenemerpuueckoii HHGOpMAINH;

— Bbaua B BIIBC wmupopmanmu mo pe3ynbraraM BCTPOCHHOTO
KOHTPOJISL.

OKcIUTyaTallOHHbIE XapaKTePUCTUKU MPHUOOpa NMpUBEAEHHI B Ta0II.
3.4, OCHOBHBIE TOUHOCTHBIE XapaKTEePUCTUKN — B TaoI. 3.5.

[TpuGop BBITIOTHEH B BUE MOHOOJIOKA, B TEPMETUYHOM HCIIOTHEHHH.

I"abGapuTHbIe pa3Mepsl — He Oosiee 262X 218X 150 mm.

Macca npubopa — 4,7+0,3 k.

Kaxprit u3 Tpex JJHI" uMeet nBe u3MepuTeNbHBIX OCH, CYMMAapPHO MO
npubopy — MecTh 0CeH, JIBE M0 KaXI0H 0cH NMPHUOOPHOI CHCTEMBI KOOP-
nuHart. [[pubop coxpanser cBor paboTOCIIOCOOHOCTH MPH OTKa3e OJHOTO
moboro uzmepureabHoro kanana JJHT.

Tabruya 3.4
ITapamerp 3HaueHue
Macca, kr 4,7+£0,3
OyHKIMOHANIbHAS TOTOBHOCTh, MUH, HE OOJee 15
TouHOCTHAs TOTOBHOCTh, MUH, He OoJiee 45
Ouepromnorpebdienue, BT, He 6onee (Unut. = 28 B)
— B pe’kuMe Habopa rOTOBHOCTH 125
— B YCTQHOBHBIIIEMCS PEKHME 35
Cpok dKCIuTyaranuu Ha opouTe, JieT 1o 5
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Tabnuya 3.5
3HaueHne
HanmenoBanue napamerpa
nmapamerpa
Jluana3oH n3aMepeHus yriioBOi CKOPOCTH, Tpajl/cek
— IUPOKUH *10
— Y3KHH *2,0
Ilena eaAMHUIIBI MIIAALIETO Pa3psiia BBIXOTHON
nH}popMaLuH, YIII.CeK/OUT
— B IIUPOKOM JHara3oHe 0,220 %
— B Y3KOM JIMana3oHe 0,04+20 %
CraOWIbHOCTH LIEHBI MII/ILIETO paspsina, %o
a) B IIUPOKOM JTHaIia30He
— 32 BEChb CPOK DKCILIyaTaluu *0,1
0) B y3KOM JHMaIia30He
— 32 BECh CPOK DKCILIyaTaluu *0,1
— 3a JI0OOM TOJ] B TCUCHHE pecypca *0,05
—3a 24 yaca B HENPEPHIBHOM 3aITyCKe *0,01

(c moBemeHUEM 10
+0,005)

HyneBoii curnai, He 3aBUCSIIMIA OT EPETPY3KH,
rpaj/dac
— CHCTEMaTHYECKOE 3HAYCHHUE
— ciTydaifHast COCTaBIISIOIAN OT 3aITyCKa K 3aITyCKy
— cilydaiiHas COCTaBIIsItoIIas 3a 24 4 B HENPEPbIB-
HOM 3aItycke npu BpemeHu ocpennenus 300 cex

+50

+0,7

+0,05

(c moBeneHUEM 10
*0,02)

HyneBoil curna, 3aBUCSIININ OT EPETPy3KH,

JIOYHOTO MecTa B npezienax 5 °C, yri.cek

*6
rpan/dacHa 1 g
CucremMaTHueckoe 3Ha4CHNE YITIOB OTKIOHEHHUS OCeH
YYBCTBUTEJIbHOCTH OT HOMUHAJIbHBIX HallPaBJICHMUI, *90
YIJL.MHH
CTabuibHOCTD YITIOB OPUEHTALIMH OCEH YyBCTBUTENb- | 45
HOCTH 32 BECh CPOK HKCIUTyaTalllH, YTII.CEK a
CtaOWIbHOCTD YITIOB OPUCHTAIMN OCEH TyBCTBUTEIb-
HOCTH 3a 24 Jaca npu U3MEHEHUH TeMIieparypsl moca- | 15
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Tabruya 3.6
Bennuuna
HaumMeHnoBanue napamerpa, mapameTpa,
pa3MepHOCTh TIPE/IeIIbI
N3MEHEHHMS
Junana3oH n3MepsieMoil yriIoBOM CKOPOCTH B MPOEKIUAX 0.4
Ha mMepurensHble ocu UK, rpa/cex, mo MOIyiTio He MeHee ’
MacmrabHbii K03(GHUIHEHT:
— MacHOPTU30BaHHOE 3HAYEHUE, YIII.CEK, B IpeAenax 0,040-+0,050
— OTKJIOHEHHE CpPEeIHEro 3HaueHus 3a 24 Jaca
OT MaCMOPTU30BAaHHOTO B JIIOOOM 3armycke, %o, 0,1
10 MOJTYJIIO 32 BECh CPOK JKCIUTyaTalny, He Oojee
— U3MEHEHHE CPETHETO 3HAUCHHUS B JIBYX JIIOOBIX COCEAHUX
24-X 4acOBBIX MHTEPBAJIAX B HETIPEPBIBHOM 3aITycke, %, 0,005
10 MOAYJIt0, He Ooee
— cilydaifHasi COCTaBIISIIONIAsl OTHOCHUTEIILHO CPEIHET0 3HAYCHHS 0.005
3a 24 4gaca (oueHka 1o 2,70), %, He Oonee ’
HyneBoii curnas, He 3aBUCSALINI OT YCKOPEHHUSL:
— MACTIOPTU30BAHHOE 3HAUCHHUE, YTTI.CEK/CEK, 3
10 MOJYJIt0, He Ooree
— OTKJIOHEHHE CPEIHETOo 3HaueHus 3a 24 Jaca
OT MACIMOPTH30BAHHOTO B JTFOOOM 3aITyCKe, YII.CEK/CEK, 0,35
10 MOJLyIIIO, HE OoJiee
— U3MEHEHHE CPETHETO 3HAUCHHUS B JIBYX JIOOBIX
COCeIHMX 24-X 4acOBbIX MHTEpPBajaxX B HENPEPHIBHOM 3aIlyCKe, 0,006
YIIL.CEK/CEK, TI0 MOIYII0, He Ooiee
— cilydaifHasi COCTaBIISIONIAs OTHOCUTEIILHO CPEIHET0 3HAYCHHS 0.005-0.003
3a 24 4gaca (omeHKka 110 2,70), yIi.cek/cek, He Oomnee > ’
Hynesoii curnan,
TIPOTIOPIIMOHAIBHBIN NTEPBOH CTENIEHH MEPETPY3KH 71:
— MacIopPTH30BAHHOE 3HAUCHHE, YIVI.CEK/CEK, 110 MOIYJII0, He Ooliee 10Xn
— OTKJIOHEHHUE CPEJIHET0 3HAYCHHS B JTFOOOM 3aIlyCcKe
OTHOCHTEJIBHO IaCIIOPTU30BAHHOTO 3HAYEHHS, YIII.CEK/CEK, 1Xn
10 MOZIYJTIO He Ooree
[IymoBast cocTaBisonast BEIXOJHOTO CHTHAJA TIPH BPEMEHU 0.20
ocpenuenus 0,110 cek (orenka o 1o), yri.cek, He Oojee ’
Vbl paccorniacoBaHus U3MepuTenbHbIX ocelt UK:
— MacTIOPTH30BaHHOE 3HAUCHHUE, YIII.CEK, [0 MOYIIO, He Ooiee 1800
— OTKJIOHEHHUE B JII00OM 3aIyCKe OTHOCHTEIBEHO 40
MIaCcIIOPTU30BAHHOTO 3HAYEHMS, YIII.CEK, TT0 MOYJII0, He Ooree
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Ha nepsom stane JIKM KA «MonuTOp-2» B OCHOBHOM MOATBEP-
JKJICHBI 3asIBICHHBIE Pa3pabOTYNKOM TOYHOCTHBIE XapaKTePUCTUKU TIPH-
oopa.

st KA co cpokoM akTHBHOTO CYIIIeCTBOBaHUs Ha opoute o 10 mer,
MOBBIIICHHBIMHU TPEOOBAHUSIMH K TOUHOCTHBIM XapaKTEPHCTHKAaM U yCTOMU-
YUBOCTH K BO3ICHCTBUIO KOCMHYECKOTO U3IydeHus ucronbzyercs [ MBYC
Ha 6a3e mpudopa KMHJ[34-020 ¢ mormiaBKOBEIMH THPOCKOMIAMH.

OcH 4yBCTBUTEIBHOCTH (M3MEPUTEIIBHBIE OCH) YETBIPEX THPOOIOKOB
OPHEHTHPOBAHBI 10 00Pa3yIONIMM KOHYCa BpAICHUsI BOKPYT MPUOOPHOI
ocu OX7j ¢ yIIIOM TOJTypacTBopa Ipy BepIirHe, paBHbIM 54°44'08", u pac-
MIPEJICIICHBI TI0 TOBEPXHOCTH KOHYCa TAKUM 00pa30M, YTO UX MPOSKIINU Ha
YCTaHOBOYHYIO IUIOCKOCTH TPUOOpa COCTaBISAIOT € MPUOOPHO# 0ckio OV
yroe1, Kpataeie 90 rpazg (cM. pazmen 3.1).

[Tpubop mMo3BOINAET COXPAHATH TOYHOCTHBIE XapaKTEPUCTUKHN OTpeie-
JICHUS TAPaMEeTPOB OPUEHTALIMH TIPH OTKa3€ JII000T0 OJJHOTO U3MEPHUTEIb-
HOro KaHaja. BwixogHas WHQOpMalus ¢ KaXJIOTro KaHaja, COOTBET-
CTBYIOIIAsi IPUPAIIEHUIO HHTETPpaIa OT MPOEKIINN BEKTOPa YIJIOBOH CKO-
poctu KA Ha ero u3mMepuTenpHy0 OCh 3a TakT ONpOCa, BHIAAETCS B BUJIE
cepuii umnynbcoB. [IpeodpazoBanne nHGopManuu K HHGPOBOMY BHIY
TIPOW3BONUTCS B OJIOKE CHIIOBOM aBTOMAaTHKH M 1o nmuann MKO mepena-
ercs B BLIBC nst nanpHeHIIero uenoib30BaHus B aJrOpuTMax ornpenaese-
HUS TTapaMeTPOB OPHEHTAIUH.

TouHOCTHBIE XapaKTEPUCTUKHN U3MepuTenbHOTO Kanana (MK) npuse-
JieHbl B Ta0m. 3.6.

[To onyOnukoBaHHBIM JaHHBIM, Tpubop Trna KMHJ34-020, ycra-
HoBieHHBIH Ha KA «fIman-100», mmeer yxonx mopsiaka 0,001 rpam/gac
(mocne ydera cCTEMaTHYECKHUX COCTABIISIONINX).

3.3. IIpuGopsl opueHTALIUM HA 3eMJII0

Nuadpopmanmio 006 opreHTAIIMH BU3UPHOW OCH MPpHOOpa Ha 3eMITI0
MOXKHO TIOJIyYUTb, UCIIOJIB3Ysl 3PUTEIBHBIA KOHTPACT MEXIy 3eMiied u
OKpYKaIOIMM €€ MPOCTPaHCTBOM. Ha 3TOM MpHHIUIIE TOCTPOCHO OOIIb-
II0€ KOJIMYECTBO JIATYMKOB OPUEHTAIIUH Ha 3EMITIO.

Cpemy HUX UMEIOTCS M JaTYNKH, HEMOCPEJACTBEHHO OTPEIEISIONIIE
HalpaBJCHUE Ha LIEHTP 3eMJIM B IPUOOPHON CUCTEME KOOPJAMHAT 3a CYET
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OIIpe/IeTICHNs YTIIOBOTO PACCTOSHUSI OT 3PUTENBHON OCH IPUOOpa 10 KOHT-
pacTHOTO yJacTKa m3o0pakeHus. Takue garauku GOPMHUPYIOT TaHHEBIE 00
YIJIOBOM ITOJIOKEHUH BU3UPHON OCH OTHOCUTEIBHO OPOUTAIBHON CUCTEMBI
KOOp/AMHAT MPAKTUYECKU Oe3 MPUBJICUCHUS JOTIOIHUTEIbHBIX HCTOUHHKOB
napopmaruu. [Ipumep — matank MiDES-G, Servo Corporation of Ame-
rica (puc. 3.5), uMmeromuii Mmaccy 1,5 Kr, moTpediasieMyo MOIIHOCTD HE
6onee 4 Bt u tounocts 0,025° (30).

Puc. 3.5 Jlaranx MiDES-G, Servo Corporation of America

NmeroTcst Takke JaTYMKH, KOTOPBIE CIIOCOOHBI TOJIBKO 3apErHCTPUPO-
BaTh (DAKT [IEPECCUCHHMS JINHUEH BU3UPOBaHuUs ropu3oHTa. [lonydyenue un-
(hopmarmu 00 OpueHTAIMU OCel MPUOOPHOI CUCTEMBI KOOPMHAT B TAKOM
clTydae BO3MOYXHO JIHIIIb TIPH UCTIOIB30BAHUH TOTIOTHUTEIEHON HHpOpMA-
[IUH, B POJIK KICTOYHHUKOB KOTOPOI OOBIYHO BBICTYIIAIOT HHEPIHATIbHBIC CH-
creMbl opueHTaruu. [Ipumep — matauk Dual HCI, Servo Corporation of
America (puc. 3.6), umeromuii Maccy 0,8 KT, TOTpeOIsIeMy 0 MOIITHOCTE HE
6omee 2 Bt u Tounocts 0,02...0,03° (30).

Crnemyet 3aMeTUTb, UTO MPUMEHEHHE JATIUKOB OPUEHTAIIMH Ha 3eMITIO
3aBHCHT OT BbICOTHI KA. B mepBoM citydae MOXHO TOBOPUTH O KOHCTPYK-
THUBHBIX Pa3IMYUSIX MY JATYUKAMH JIJIsl HU3KO- H BBICOKOOPOUTATBHBIX
KA, 00yCITOBIICHHBIX Pa3IMYHBIM YTIIOBBIM Pa3MepOM 3eMITH MIPU BU3HPO-
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Puc. 3.6 [laruuk Dual HCI, Servo Corporation of America

BaHUU C pa3HOM BbICOTHI. Bo BTOpoM cityuae peub T0JKHA HJITH O He00X0-
JUMOCTH aJalTHPOBATh IPOrpaMMHOe oOecTiedeHne sl aleKBaTHON 00-
pabOTKK cUrHAaJIa JaTYrKa O TIepeceyeHn TOPU30HTA.

ITpuGops! opreHTanny Ha 3eMIII0 IpeIHa3HAYEHbI Ul ONIpeae/ICHHs
KOOpAMHAT TEOMETPHUIECKOTO IIEHTpa 3eMITH ¢, 6 B MpHUOOPHO# cucTeme
koopauHat u ucnonbsiyrores B BCY KA g mpuBenenus u yaepxanus B
HampaBJiIeHNH K IeHTpy 3emin ocu KA, HOMUHAIIBHO COBMAIAIONIEH C Ha-
npasienueM Bu3upHOil ocu [103. BBuny orpannueHHOCTH OIS 3pEeHUS
[1O3 Heobxoauma crieranbHast Mpoleaypa Moucka 3eMiu, OCyIIECTBIse-
Mmas BCY nyTem neneHanpaieHHbIX pa3BopoToB KA Bokpyr oceii ero cBs-
3aHHOM CHCTEMBI KOOPAUHAT.

B coorBercTBUM ¢ 0a30BOH KOHIEMNIIMEH WHPOPMAIIMOHHOTO 00ec-
redeHust 00pToBeIX cucteM yrpasineHus KA, mpunstoit B MOKbB «Mapcey,
npubopsr Tumna [103 ucnone3yroTces Ha HadanbHOM 3Tare nmojera KA (1o
BKITIOUCHHS aCTPOAATUYUKOB U 3arpy3KH Ha OOPT OaJUTMCTUYECKUX TaHHBIX )
T 0OecIiedeHus] yCTOWYMBON painocBsi3u Mexkay KA n Ha3eMHBIM KOM-
IIJIEKCOM YIPABIIEHUS MPU HAJIWYUU OTPAHMYEHUN MO JuUarpaMMam Ha-
MPaBIEHHOCTH OOPTOBBIX aHTEHH, a TAK)KE B BO3MOXKHBIX HEHITATHBIX
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CUTYyaIHsIX. DTO MPEAIoiaraeT yMEepeHHbIC TPeOOBaHUS K TOYHOCTH U pe-
cypcy I103.

B cucreme ympasnenus, pazpadorannoit MOKb «Mapcy» mins KA
«KazCary, ucronb30BaHbl TPUOOPHI OPUSHTAIIMH Ha 3eMITIO, CO3JIaHHBIE
HITIT «'eousuka-Kocmoc» Ha 0CHOBE 0a30BBIX KOHCTPYKITUH.

C moMoIIpI0 OJJHOOCHOTO MEXaHM3Ma B 3THX NMPUOOpax OCYIIECTB-
JIIeTCS OMHOBpPEeMEeHHOe ckaHnupoBaHue nHPpakpacHoro (MK) ropuzonra
3eMIIH [0 IByM TPACKTOPUSM C YITIOBOU Pa3ABMKKON MEX1y HUMH Ha He-
KOTOPBIN (pUKCUpOBaHHBIN yroil. C 1eIbI0 YMEHBIIICHHUS TIOTPEITHOCTH 110
KOOpJIUHATE 11e71eC000pa3HO ONTUMH3UPOBATh COOTHOIIEHNE PACCTOSHUS
MEXKIY TPACKTOPUSIMU CKAHUPOBAHUS U BUAUMBIM JUAMETPOM 3EMIIU.

st moBeimeHust Tounoctu [103 B kauecTBe pabovero crekTpa ms3-
Jy4eHHUs JKeJNaTeIbHO MCIIONb30BaTh MOJIOCY MOMIOMEHUs (M3TydeHUs)
CO, B armocdepe 3emiu — 14+ 16 Mmxm. MHpakpacHoe H3i1yueHHE aTMO-
cdepsl 3eMIId B 3TOM JTMANa30HE CIIEKTPa CYIIECTBEHHO MEHbINE 110 HH-
TerpaJibHOM MHTEHCUBHOCTH, 4eM BO BceM MK nuamazone uznmydyeHwus
3emiTi, OTHAKO HAMHOTO CTa0MIIbHEE M3-3a MEHBIIIeH 3aBUCHMOCTH OT Me-
TEOPOJIOTHUYECKUX YCIOBHIA.

103 Beiaer B BLIBC cnenyrornyro nHGOpMALHIO B BUE CIOB JaHHBIX:

— BbIxoaHble curHansl Ny, N,, N3, N, Hecymue uHpopmanuto o mno-
JIOKEHUN 3€MJIM B CHCTEME YTJIOBBIX KOOPAWHAT MpHuOopa;

— IpU3HAK HATUIHsI 3EMIIH B TIOJIC 3PCHMSI;

— 0000IIEeHHBIN MPU3HAK UCTIPABHOCTH MTPHOOpA.

[Tpuem xomann u3 BIIBC u nepenaua nadopmanun u3 1103 B BIIBC
npoussoautes no MKO.

Brurouenne [103 npousBoauTes monadeii B OJIOK MUTAHUS HATIPSKE-
nus 27 B. biok nutanus Gpopmupyet Tpedyemble BTOPUYHbIC HANPSKESHHSI
Ut cocTaBHBIX yacteit [103, koTophle raabBaHUYECKN Pa3BsI3aHEI C IIep-
BUYHBIM HamnpsikeHuem 27 B.

Hudopmaruro o remneparype BayTpu [103 Gpopmupyet Temmneparyp-
HBIN JaTYMK.

Jannusie, moctynatomue u3 1103 B Buge uucen N1...N4, obpadarsi-
Batorcs B BIIBC no cnenuanbHbIM anropuTMaM, BKIOYAKOITIM:

— alTOPUTM YIIpaBiieHHs paboToil mpubdopa;
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— anroput™ o0paboTKH U POPMUPOBAHUS BBIXOIHON HMH(OpPMAIIT
(yroB ¢ u 0);

— anropuT™ cestekuuu nomex ot Connua u JIyHsr;

— aNTOPUTMBI ONIPEeNICHNs] HeUCIPABHOCTH MPHOOPA.

Wnctpymenranbhas TounocTb [103 cocTaBnsier 3-6 yril.MHH, 4acTOTa
BBIIaun u3MepeHuit — 4,5 I'm. JlnanmazoH u3MepseMbIX YITIOB (JTHHEHHAS
30Ha) *2°. AMIUIMTY/a CKAHUPOBAHHS BBIOUPACTCS HCXO/s U3 HEOOXO0aH-
MOCTH YBEPEHHOI'O IEPEKPBITHS YITIOBOTO pa3Mepa 3eMJIH, BUIMMOM C BbI-
COKOU MJIM HI3KOU OPOUTHI.

[IpubmmsurensHast Macca [103 coctaBnser 2 k1, moTpediseMast MOIII-
HocTh — 10 BT.

3.4. IIpudopsi opuentanmuu Ha CoJiHie

IIpubopsr opuentaruu Ha Comuue (I1OC) nmpegHasHaveHbI 1S HMC-
MOJIb30BAHUSI B COCTABE CHCTEM OPUEHTAIIMU W aBTOHOMHOM HaBUTAIUU
kocMuueckux anmaparoB. [IOC BeipabarbiBaeT nu(pOBbIE CUTHAIBI, TPO-
MOPIUOHATBHBIE OTKIOHEHUIO HanpapieHus Ha NeHTp ColHIa OTHOCH-
TEITFHO TPUOOPHON CHCTEeMBI KOOPAWHAT W, B Tape C NPUOOPOM
OpHUEHTAIMU Ha 3eMITI0, TO3BOJISET OCYILECTBISTh TPEXOCHYIO cTabuin3a-
U0 KOCMHYECKOTO arapara 1o KpeHy, TAaHTaKy U PhICKaHbIO.

Puc. 3.7 Conneunslii gaTuuk nojoxxenus paspadorku MOKB «Mapce»
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ConHevHbIe JaTYUKU TPUMEHSUTUCH U IPUMEHSIOTCS TPAKTHYECKU Ha
BCEX KOCMHYECKHX alllaparax, Ha9YMHas C IePBBIX CITyTHUKOB. KoHCTpyK-
WSl ¥ IPUHLUIIBL UX JIGUCTBUS JIOCTATOYHO XOPOIIIO OTpaboTaHbl. B Ha-
crosiee Bpems B Poccuiickoit denepanuu psj OpraHu3anuil IpOU3BOIAUT
ITOC, B Tom uncne u MOKbB «Mapcy. JlanpHeiiee coBepIliecHCTBOBAHIE
ATHUX MPUOOPOB MPOU3BOAMUTCS C TIEIBIO TIOBBIIIIEHUS HAJIE)KHOCTH M CPOKa
CITy>KOBI, YMEHBIIIEHUSI CTOMMOCTH M MacChl JaTYMKOB.

[MpuGops! opuentanuu Ha ConHne (puc. 3.7) UMEIOT aHAJTOTHYHBIH
TIPUHITUT IEUCTBHSI PpUOOpaM OpHUEHTAIINN Ha 3eMITIO.

Jnsa onpenenenus U noctpoeHus opueHtanuu KA oTHOCUTEIBHO
CouHIIa WCTIONB3YyeTCs HHPOPMAIIHS OT ABYX MPHOOPOB OPHEHTAIIMH Ha
Comnne — [1OC (conneunstii gatuank nonoxkenus — C/AI1-1) paspaborku
MOKB «Mapcy.

CAII-1 mpencrarmsier co00il ONTHKO-3IIEKTPOHHBINA TIPUOOP, COCTOS-
MK U3 ABYX LIEJICBBIX ONTHYECKUX Kamep. Kaxkaas kamepa COCTOMUT M3
ONITHYECKOTO YCTPOMCTBA C IIENIEBOM MaCKOH U ()OTOUYBCTBHUTEILHOTO JJIe-
MeHTa. Pa3Mephl 1111 ¥ pacCTOSHUE MEXK/TY 111eTIeBOM MAaCKOM U YyBCTBH-
TEJIBHOM IUIOCKOCTBIO (pOTONpUEMHHKA TTIOA00paHbI TaK, YTOOBI yIIIOBOE
oJIe 3peHus MMeno pasmep 95° X 5°.

IToTOK COTHEYHOTO U3ITyYEHUs, MOCTYMAIONINHA Ha BXOJ] ONTHYECKOTO
YCTPOHCTBA, OCIa0IgeTcs CBETOGUIBTPAMHU U, PO IIETIEBYI0 MacKy,
nazaeT Ha ¢orornpueMHUK. OOpa3yomuiics B GOTONPUEMHHKE 110]] BO3-
NIEHCTBHEM COJHEYHOT'O M3JIyYEHHUs] aHAJIOTOBBIN AEKTPUUECKUI CUTHAI
npeoOpasyeTcs, yCHUINBAETCSA W MOCTYNaeT B KOMMYTAIIHOHHO-TIpeoOpa-
3yIOIIEE YCTPONUCTBO CUCTEMBI YIPaBIEHUs, CUTHAIN3UPYS O HAJIUYUU
Couriia B moste 3peHust 95° X 5°,

JIBe 1IeIeBBIC ONMTHYECKHUE KaMEPhl, YCTAHOBIEHHbBIE IO yriom 90°
MEX/Ty HOPMAISIMHA K (POTOUYBCTBUTENBHBIM TIOCKOCTSIM TTPUEMHHUKOB C
nepeKpeITUeM 5° Toeil 3peHust o JUTHHE 1ielieid, 00pa3yrT COBMECTHO
MOJTHYTO 30HY 0030pa pasMepom 185° X 5° u 0611yo (IIEHTPaIBHYIO) 30HY
0630pa pazmepom 5° X 5°. BuccekTpuca yria Mex 1y HOpMaIsiMi K pOTo-
YyBCTBHUTEJIBHBIM IJIOCKOCTSIM IPUEMHUKOB OMPEENeT JUHUIO BU3HPO-
BaHHA cojHeuHoro paruuka OZ,. Jluausa OX,, neprneHauKyaspHas
IUIOCKOCTH HOpMaJiel (POTOIIPUEMHHMKOB U BU3NpHOU ocu OZ,, 1 Hanpas-
nenue OY,, nononustouiee ocu OX,,, OZ, 10 NpaBoro OpTOoroHajabHOTO
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npubopHoro tpexrpannuka OX, Y, Z,, o6pa3yioT miIocKyo KOOpAUHAT-
Hyto cucremy OX,V,. Uadopmamms o0 yrmoBBIX KOOpAWHATaX IEHTpA
CornHIta ompefemNsieTCs M0 COCTOSIHUIO BBIXOJHBIX CHTHAIOB (POTOMIPHEM-
HUKOB 1 (pUKCAI[MM MOMEHTA BPEMEHH UX MepekioueHus. Hanpasnenue
Ha 1ieaTp CoJHIIa ompeessieTcs B Ba 3Tamna:

— BpamenueM KA Bokpyr ocu OX,, 10 MOMEHTa MOSBIECHUS XOTsI Obl
OJTHOTO CHTHAaJIa C (JOTOIIPHEMHUKA;

— BpameHueM KA Bokpyr ocu OV, 10 MOMEHTa MOSIBIICHHUS CUTHAA
C IBYX (hOTOIIPHEMHHKOB.

®ukcanyst BO BpeMEHH MOMEHTOB MEPEKIIIOYEHNSI CHTHAJIOB 1 3HAHHE
3HaYEHUH yIIoBoM ckopocTH BpameHus: KA no3BosisitoT BHIYUCIUTD U 3a-
[IOMHUTB YIJIOBbIE KOOPAMHATHI IeHTpa CosHIA B UCTUHHOM WJIH YCJIOB-
HOM HWHEpUMAIBHOW cHcTeMe KoopAauHaT. IIpu 3TOM mOrpemHocTsh
orpesieNienuns KoopauHar reHTpa CoHIIa 3aBUCHT OT TOYHOCTH, C KOTOPOit
(UKCHPYIOTCS EPEKIIOYCHUSI U YUUTBIBAIOTCS yIIIOBbIE cKopocTH. [Ipo-
BEJICHHE CICIHATIBHBIX KaTUOPOoBOUHBIX padoT ¢ CJII1-1 mo3BossieT mosy-
YUTHh TOYHOCTHBIEC XaPAKTEPUCTHKH B HECKOJIBKO YITIOBBIX MUHYT.

OnTrueckas kamepa kaxaoro kanana [IOC (CAII-1) cocrout uz:

— HEUTpaIbHOTO (BUIIBTPA;

— MIeJIEeBOM MacKH;

— (horonpuemHuka.

Heiitpanbpublil GUIBTp MCMONB3yeTCs A OCIA0ICHHS TTOTOKA M3-
myuyenusi CoJHIIa, TOCTYTAOIEr0 Ha BXOJl ONTUYECKON KaMephl, C IIebI0
o0ecTiedeHust JOMyCTUMOTO YPOBHS OCBEIIeHHOCTH (hoTonpreMHuka. Heii-
TpPaJbHBIM (QUIBTP BBHINONHAETCS METOAOM BaKyyMHOI'O HallbUICHUS
METaJUTMYECKOH IJIEHKH Ha BEPXHIOIO YacTh KBApIEBOTO CTEKJIa MapKU
K-208 u cnoii In,03, nMero1ero 3meKTpuieckuii KOHTaKT ¢ KOPITyCOM IIpu-
0opa ISt CHATHS HIIEKTPHUUECKOTO 3apsija.

Ha HmxHIOI0 9acTh KBaplLEBOro CTEKIa HAHECEHA Helpo3payHas Me-
TaJUTNYecKas IJICHKa, Ha KOTopoil MeTojioM (otonurorpaduu chopmupo-
BaHa mieneBas macka. [lleneBas macka npeaHa3HavyeHa st pOPMHUPOBAHUS
ocBellleHHOCTH pu nonaganuy CoslHIa B 10JIe 3pEHHs KaMephl.

B kadectBe (hoTonpueMHIKA B ONTHYECKON Kamepe UCToNb3yeTcs (o-
TOJNO/.
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Counueunsiit gatunk nonoxenus C/II-1 umeeT cienyronue ontuye-
CKHe TTapaMeTphl:

* ko3 urmenT mpomyckanus GuisTpa — 1/2500...1/3000;

* oKyCcHOE paccTosHUE (pacCTOSTHIE OT (DOTOMPHUEMHOM TOBEPXHO-
CTH JI0 IenieBoi Macku) — F = 10,5 mm;

 mupuHa menu — 200 mxm. dopma 1enu BeIOpaHa ¢ yueToM odec-
TIEYSHHsI TOCTOSTHHOM IIMPUHBI [TOJIsI 3pEHUS U OCBEHICHHOCTH (POTOIUO/A.

Tabauya 3.7
[TapameTp Pa3zmepHOCTD 3HaueHue
[lone 3penus rpaj 185 X5
:Ztglg);;z eonpeneneHm OpHUEHTALUU rpan 2.5
[ToTpebisiemast MOIITHOCTH Bt 0,25
l'abaputsl MM 95 X30 X 50
Macca KT 0,15

YeunurenbHbIH TPakT MpUOOpa COACPKUT JBa UICHTHYHBIX KaHaja,
YCUJIMBAIOLIMX CUTHAJIBI ¢ KaXa0ro (oroauona. Oba kaHaia GpoTonpuem-
HUKa ¥ yCWINTEIS AyOINpPOBaHbI C XOIOIHBIM pe3epBupoBaHueM. CUrHasi
¢ (horoamoa yepe3 pa3Bs3bIBAIOIINE COPOTHBRIICHUS ITOCTYMAET Ha OPO-
roBble ycTpoiicTa. [Ipy npeBblieHMH BXOJHOTO HANPSDKEHUS 3a1aHHOTO
YPOBHS1 Ha BBIXOZE MOSIBJISICTCSI CUTHAJI BBICOKOTO YPOBHSI (JIOTHUECKAst €H-
Huma). [lutanne OCyIeCTBISCTCS MOCTOSHHBIM HampsokeHuem =+ 12,6
BOJIBT.

Ocnosueble xapakrepuctuku CJI1-1 mpuBenens B Tadm. 3.7.

Henocrarkom narunkoB CoJHIIA SBISIETCS HEBOBMOXKHOCTD (DYHKITHO-
HUPOBAHUS B TCHU 3€MIIH.

3.5. MarauuTomeTp

MaruutHoe noje 3eMJIM UMEET JOCTaTOYHO BBICOKYIO HaIlpsiKEeH-
HOCTb. Ha MarHUTHBIX TOMTIOCAX €r0 CHIIOBBIE JIMHUU HAlPaBJIEHbl OTBECHO
U XapaKTepHU3YIOTCsl HapsKeHHOCThIo nopsiika 60 mxTn ~ 0,6 I'c. Ha mar-
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HUTHOM 3KBaTOPE OHU MPAKTUUYECKU TOPU3OHTAIBHEI U UMECIOT HHTCHCHB-
HocTh nopsiaka 30 mxTn ~ 0,3 I'c. @opma MarHUTHOTO OIS 3EMIIH U -
HaMHKa €¢ M3MEHCHHS JTOCTATOYHO XOPOIIO HM3YYEHBI, UTO ITO3BOJIICT

Puc. 3.8 [larynk MarHWTHOTO IOJIS, BRITycKaeMbIil pupmoit Meda, CIIIA

JieNaTh MPOTHO3 Ha HECKOJIBKO JIeT BIepe]l (HalpuMep BCeMHUpHAst MOJICITh
MarauTHoro ot WMM 2005).

DTO MaeT OCHOBAHHMS JJIsl OnpeesieHus: opueHTanuu KA Ha ocHOBe
W3MEPEHHS COCTABIISIONINX BEKTOpA HANPSHKEHHOCTH MArHUTHOTO TTOJISI B
oCsIX TIPUOOPHOI CUCTEMBI KOOpAHHAT. TakuM 00pa3oM, MarHUTOMETp —
3TO TIPUOOP, MPETHAZHAUCHHBIN JJIsi U3MEPEHUS TTapaMeTPOB MAarHUTHOTO
moJist 3eMiTd (AIIEKTPOMArHUTHON MHAYKINN ). B kadecTBe mpuMepa MOXKeT
OBITH IPUBEACH MaTINK MAarHUTHOTO TIOJIs, BRITyCKaeMbIit ¢hupmoit Meda,
CIIA (puc. 3.8).

[Tpu cymmapHoM Bece O0Ka YyBCTBHTEIBHBIX DJIEMEHTOB M 0J0Ka
ANEKTPOHHUKHU OKOJIO 1,8 KT 1aT4mK 001agaeT criocoOHOCTBIO U3MEPSITh Mar-
HUTHOE 110JI€ UHTEHCUBHOCTHIO B Auana3one 0,1...1,0 I'c ¢ TOUHOCTBIO 110-
psaaka 1 %. DTo naeT BO3MOXXHOCTb OIPEEIATh OPUEHTALUIO BEKTOpa
HaNpsDKEHHOCTH MarHUTHOTO 1107151 3eMJIM B IPUOOPHOI cucTeMe KOOpau-
HaT C TOYHOCTBIO MOPSIZIKA IECATHIX JOJICH rpagyca.

MaraunTtometp pazpadorku HUMOM (r. cTpa) cocTouT u3 nepBud-
HOTO IaTYMKa TeOMAarHUTHOTO MOJISI, PACIIoIaraeMoro Ha BHELIHEH CTOPOHE
kopryca KA, 1 TpexkaHaIbHOTO 3JIEKTPOHHOTO Mpeodpa3oBaress, peaiu-
30BaHHOT'O B HCTIOJIHUTENBHBIX TIATaX KOMMYTAIIHOHHO-IIPEOOpa3yIoIiero
YCTpOICTBA.
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[lepBUYHBIA TaTYUK TEOMArHUTHOTO TOJISl IPEJICTABISIET COOOM J1aT-
YHK (PEPPOUH/TYKIIMOHHOTO TUIIA ¥ CONEPIKHUT TpH deppo3ona (peppouH-
JTYKIMOHHBIX PeoOpa3oBarelis), pa3MelIeHHBIX TapauIeIbHO 0CsM pedep
ky6a. Ocu Geppo30HI0B OPUEHTHPYIOTCS MTapalIeIbHO KOOPAUHATHBIM
ocsam KA.

Kaxxprit peppo3oHT COCTOUT U3 CepleuHUKA 1 YEThHIPEX 0OMOTOK:

— 0OMOTKH BO30YKIICHUS;

— CHUTHaAJIbHON OOMOTKH;

— KOMIIEHCAI[MOHHOM OOMOTKHU;

— KQJIMOPOBOYHON OOMOTKH.

CepaeYHUK U3TOTOBJICH U3 TOHKOH JIGHTHI aMOp(HOT0 IepMauiost (Ma-
TepHaJl C OUeHb Y3KOil Memiell TucTepesnca).

OOMoTKa BO30YXICHUS TIPEAHA3HAYCHA JJIsl IPUHYJAUTEIBHOTO Mepe-
MarovMirMBaHusd CEpACUHNKA TOKOM BO36y)KI[eHI/I$I.

CurnaabHast O6MOTKa npeaHasHa4yCHa JJIsd MOoJIy4YCHUsT CUTHAJIOB, HE-
CYIIUX HHQPOPMAITUIO 00 U3MEPSeMOM TIOJIE.

KomnieHcanmonHast 00OMOTKa TpefHAa3HAaYeHa IS pealu3aliu
KOMITEHCAIIMOHHOTO MeTojla u3MepeHus. KanubpoBouHas oOMOTKa Hc-
MTOJTB3YETCS ITPH TPOBEICHIH TEXHOIOTUIECKUX TECTOB CUCTEMBI JIJIST KOM-
MEeHCallUY WHIYKIIUU TE€OMAarHUTHOTO TIOJIS M 3aJaHusl KaJTuOpPOBOYHBIX
CUTHAJIOB.

B coctaB anekTpoHHOTO MpeoOpa3oBaTest BXOAST CleAyonie (hyHK-
LIUOHAILHBIC Y3JIbI:

— y3eJ yIpaBJICHHS;

— reHepaTop UMIYIIBCOB TOKA BO30YXKICHUS;

— TpexXKaHaJbHBIN MpeoOpa30BaTeNlb CHTHAIOB U3MEPEHUS;

— TpeXKaHaJLHBIH (OPMHUPOBATEIIb TOKOB KaIMOPOBKH.

[MpeobpasoBarelb BKIIOYAET TPU OJMHAKOBBIX B3AUMHO OPTOTOHAIIb-
HBIX (peppo30H/Ia, )KECTKO 3aKPETICHHBIX B KOpIyce. Tpu KPBIIIKK BMeCTe
C KOPITyCOM 00pa3yIoT IEKTPUIECKH 3aMKHYTHIN SKpaH, 3allUIIarOIInH
(heppO30H/IBI OT HABOJIOK JIEKTPOMATHUTHOTO TOJS. DISKTPHIECKOE CO-
enuHeHne (PepPO30H/IOB C BHEIIHUMHU YCTPOMCTBAMHU M UX KaJIHOPOBKA
OCYILIECTBISIIOTCS YePe3 COSIUHHUTEIH.
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Ha xopmyce npeoGpa3oBaresist ycTaHOBJICHA IIMNIbKA METAIUTH3AIUH,
o0ecrieunBaroIas MEeKTPUIECKUA KOHTAKT ¢ KoprycoM KA mocpenctsom
MIPOBOTHOTO COEMHEHNS KaOeTbHBIMIA HAKOHEYHUKAMH.

(Depp030HIL COCTOUT U3 MArHvuTOIIPOBOAA, KaTYIIKHW U KOJIOAKHU C BO-

CCMBIO KOHTAaKTaMH. MaFHI/ITOHpOBOZ[OM SABIACTCA II€pMaJlJIoeBasd JICHTA,

BJIOKCHHASA B KaTyLIKY. Ha KaTyIIKEe HaMOTaHBbI Y€TBIPC OOMOTKH: CHT-

Tabauya 3.8
[Tapamerp P;zl\sff " | 3nauenue
Junana3oH uzmMepseMol MAarHUTHOW UHIYKLIUU MKTn *60
[TorpemHocTs, HE Ooee MK T *0,2
[TorpemHOCTH B HyITE, HE O0NEe 1
[TorpemHocTs Mo KpyTH3HE, HE OoJee 0,5
UyBCTBUTEIBHOCTD, HE XYyXKe MK T 0,05
BrixomgHOe HampspkeHNE KaHATIOB KaKIOH ocH *3,0
[Tocrosinnas BpemeHu 0,05
[Torpebnsiemast MOIIHOCTb 0,3
Macca 600
Tabruya 3.9
[Tapametp Pa3mepHOCTB 3Ha4yeHne
Pabounit quama3on Temmeparyp °C ot — 60 1o + 60
l'aGaputHbie pa3mepsl MM 94X90X79
Mo1HOCTE paccestHus, He Ooee Br 0,02
Macca r 270*+30
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4. UICIIOJTHUTEJBbHBIE OPTAHBI CUCTEM CTABUJIN3 AN
N OPUEHTAIIMUA KOCMHUYECKHUX AITITAPATOB

B nacrosiiiee Bpemsi B KaueCTBE MCIIOIHUTEIbHBIX OPraHOB JUIsl CH-
CTEM CTAOWJIM3AIlMK W OPHUEHTAIIMH KocMHuueckux ammapatoB (KA) wmc-
MOJIB3YIOTCS CIECAYIOIIUE 3JICKTPOMEXaHUYECKUE YCTPONCTBA: CHUIIOBBIC
rupockonmueckre kommiekes! (CI'K), koMmieKkebl ynpapisiioux JBUra-
tenen-maxoBrukoB (KYIM), KoMIUIEKChl MAarHUTHBIX UCITOTHUTEIBHBIX Op-
ranoB (KMHO), a Taxxke ra3opeakTUBHBIE U CTAI[MOHAPHbIE IJIa3MEHHBIE
JBUTaTEJIN.

OnHako QYHKIIMK MX OTPaHHYMBAIOTCSI KPAaTKOBPEMEHHOM padoToi
111 obecriedeHnst 0c000 TOYHOH OPHEHTALMN MU KOPPEKIIMHU TT0JI0KEHHS
KA, nonsepXeHHOTr0 BHEIIHUM BO3MYLICHUSIM.

OcuoBHabIM goctonHCTBOM CI'K, KYIM 1 KMUO sBisieTcs crmocoo-
HOCTB CO3[]aBaTh YIPABIJIAIOLUIME MOMEHTHI JIMIIb 32 CUET 3aTPaT JIEKTPO-
sHeprum, Oe3 3arpar MoJoOHO >KUIKOCTHBIM HJIM Ta30pPEaKTHBHBIM
JBUTATEISIM CIIeUaIbHOTO paboyero Tena — TOMJIMBa MM rasa. Jns co-
BpeMeHHbIX KA HaOmoeHns 3a 00beKTaMu B KOCMOCE HITH Ha 3emiie U pa-
00TaroIUX Ha OPOHUTE HECKOJIBKO JIET HEOOXOIMMBIE 3aITachl TOTLIMBA MOTYT
HCUUCIATHCS IE€CATKaMHU TOHH, €CIIM IIporpaMMHbIe oBopoTsl KA ocy-
LIECTBIIATH TOJIBKO C HOMOIIBIO PEAKTUBHBIX ABUrareneil. McrnonszoBanue
e JUISI ATOM LIEJIH SIEKTPOMEXaHNYECKUX UCTIOMHUTEIBHBIX OPTaHOB 103~
BOJISIET CO3/J]aBaTh IPAKTUUECKN O€3pacX0JHbIe CUCTEMbI OPHEHTAIIHH.

4.1. CuyioBble THPOCKONMMYECKHE KOMILJIEKCHI

CuioBble THPOCKOMUYECKUE KOMILICKCHI MPEIHA3HAUYCHBI JIST HC-
TIOJIb30BAHUS B KQUECTBE UCIIOTHUTEIBHBIX OPTAaHOB CHUCTEM CTaOWIIH3a-
MY ¥ OpUEHTAITNH TsDKENBIX U cpenanx KA. CI'K co3maror yrpasisirorniue
MOMEHTHI B PeXXHMax CTaOWIM3aIUN U TPOTPaMMHBIX TOBOPOTOB KA 0T-
HOCUTEIBHO OIIOPHOM CUCTEMBI KOOPIUHAT.

o cpaBHenwurto ¢ qeurarensmu-maxoBukamu CI'K oOmagaror Tem mpe-
HMYIIECTBOM, UTO MO3BOJIAIOT CO3/1aBaTh YIPABISIONINE MOMEHTHI BBICO-
KOTO YPOBHSI TIPH 3HAUUTEIHHO MEHBIIEH MOIIHOCTU MOTPeONITeMOi
ANEKTPOIHEPTUU. [[7151 COBPEMEHHBIX BRICOKOJUHAMUYHBIX CHCTEM OPUCH-
taiuu KA 3To 0TJinure MOXKET COCTaBIATh HECKOJIBKO MOPSIKOB.
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Hpyrum BaxubM st KA nocronnctBom CIK siBisiercs ux crmoco6-
HOCTh PEaTM30BBIBATh JMHEWHOE, IHPOKOINAa30HHOE U BEICOKOTOYHOE
yIIpaBICHIE MOMEHTOM, OJaromapsi 4eMy MOTYT OBITh MOTYYIECHBI TOTHO-
ctu crabmmm3auu KA, naMepsieMble eIMHAIIAMA YTIIOBBIX ceKyHI. [1pu-
menenne CI'K B cucremax opuentamuu KA crocoOcTByeT Takke
JOCTHKEHUIO 00JIee BBICOKOH HAJIe)KHOCTH PaOOThI CUCTEM OPUESHTAIIUN —
Ype3BBIYAHO BAXKHOTO TPEOOBAHUS B KOCMHYECKON TEXHUKE. DTO JTOCTH-
raeTcsi Kak KOMIDICKCHPOBAHUEM UCTIOTHUTEIBHBIX YCTPONCTB Pa3IMIHOTO
THTA W TPUHIAINA JEHUCTBUS, TaK W 3a CYET JOCTATOYHO MPOCTO OCY-
MIECTBIIIEMOTO pe3epBupoBanms eMeHToB camoro CI'K. Ilo atum mpu-
YUHAM B COCTaB MPaKTUYECKH BCEX COBPEMEHHBIX IPEIU3UOHHBIX,
BBICOKOAMHAMHUYHBIX cucTteM opuentanuu KA Bkmovarorcss CT'K. B cunmy
crenu(UKN perraeMbIX UMH 33134, 0COOCHHOCTEH (PYyHKIIMOHUPOBAHUS U
KOHCTPYKTOPCKUX PELICHUI OHU MPEACTABIISIOT COO0M CaMOCTOSITeIbHBIN
KJIaCC TUPOCKOMMYECKUX YCTPOUCTB.

Beaymum B Poccun B odmactu paspadorku CI'K jist pasnuyHoro pona
KA sBnsercs ®I'YII «HUU xomaungasix mpudboposy. B Teuenune nocien-
Hux 30 JeT nmpeanpuaTueM paspadoTraHo Heckoibko mokonennit CI'K, u3-
rotoBieHo Ooniee 500 KOMIUIEKCOB, KOTOpbIe HapabOTald B yCIOBUAX
KOCMHYECKOTO IMPOCTPAHCTBA Oosiee 33 JIeT, a NPy Ha3eMHBIX UCTIBITAaHHSIX
— okosio 50 siet. OTnenbHbIe 00pa3Ilbl IPU UCTIBITAHHUSIX HEMPEPHIBHO pa-
6otanu 10 15 set. [Ipu 3TOM MOJTHOCTHIO MOJTBEPKICHBI KAK BHICOKAs Ha-
neXHOCTh paspadboranHbix CI'K, Tak u 3pPeKTHUBHOCTL MX MPUMEHEHUS.

OcuosubM THIOM CI'K, pa3pabareiBaeMbIX B HacCTOAIIEEe BPEMS, SB-
JISTFOTCS THPOJMHBI — ABYXCTETIEHHBIE YIIPABJISIOIINE CUIOBBIE THPOCKOTIBI.
[IepBbIif KOMIUIEKC ATOTO TUIA ¢ KHHETHYECKUM MOMEHTOM rupockona 100
H-M-c ObUT CIIPOEKTHPOBAH AJIsi KOCMUYECKOH acTpodu3ndeckoit madbopa-
topun «I'ammay [33], coznannoit PKK «3Queprus». B cucreme opuenra-
uu gaHHoro KA ucnosibs30Baiioch MecTh TUpockonoB. OHu obecedrin
0e30TKa3Hy0 opueHTanuio KA B TedeHnue 1,5 et npH yIIoBBIX CKOPOCTSIX
MIPOTPAMMHOTO ITOBOPOTA A0 1 Tpajn/cek, TouHOCTH cTadbmmm3anuu KA mo
0,003 rpan/cex mo yroBoii ckopoctu 1 10 — 15 yrn.cex mo yrmy (puc. 4.1).
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Puc. 4.1 JIByxcTeneHHbIN YIPaBISIOMNN CUIOBOM TMPOCKO

Ha ocHoBe rupockonoB ¢ kuHeTHueckuM MomeHToM 250 H-m-c paspa-
0oTaHbI TUPOAMHEI 1St ceprn acTpodusnueckux KA tuna «Criektp», co3-
naBaeMbix HITO nm. C.A. JlaBoukuHa [28] (puc. 4.2).

Puc. 4.2 Tupomuns! st actpodmsmueckux KA tuma «Criekrpy»

Jist MeXTyHapoTHOH KOCMHYECKOH CTaHIUH «AJb(ay» pa3padoTaHbl
Y M3TOTOBJIEHBI THPOANHBI, THPOCKOIIBI KOTOPBIX UMEIOT KHHETHUECKUI MO-
meHT 5000 H-Mm-c (puc. 4.3).

Crneunduaeckoit ocobennocteio CI'K sgBisieTcs mocTpoeHune ux Ha
0a3e rHpOCKOIOB ¢ OECKOHTAKTHBIM [IOIBECOM 1yBCTBUTEIBHOTO IEMEHTA
B TIOTOKe ra3a win xunkoctu. Hekoropsie CI'K ocHammens mpubopamu
ACTPOKOPPEKLMH, JJIsl YeTO pa3padoTaHbl 3BE3AHbIC KAaTalOTH, METOJBI
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Puc. 4.3 Tuponun mis MKC «Anbday

MPEAIYCKOBOI KaJTuOPOBKM KOMaHIHBIX IPUOOPOB M aBTOHOMHOTI'O OIpe-
JeTIeHNs] Ha4aJIbHOM OpUEHTALMH THPOILIAT()OPMBI.

ITpoexrupoBanue Beex coBpeMeHHbIX CI'K Oaszupyercs Ha TexHHYe-
CKHUX peLICHUSIX, YHU()UIUPOBAHHBIX IO MPUHLUITY TIOCTPOCHUS. Y CHIIO-
BOTO THPOCKONA — 3TO POTOP M3 CIENHaIbHO 00pabOTaHHOW BBICOKO-
MPOYHON CTajH, NIAPUKOMOIIINITHIKOBEIE OIOPHI pOTOpa C y3JIaMu
MOJTHUTKH MacJIOM, BAKYYMUPOBAHHBIM KOPITYC U3 aTFOMHHUEBBIX CILIABOB,
B 4aCTH JEKTPONPHUBOJIA — HU3KOCKOPOCTHBIE OECKOHTAKTHBIE IBUTATEIIH
MOCTOSIHHOTO TOKa C BEICOKOA(()EKTUBHBIMU MarHUTAMH M IINPOKOIMAIIA-
30HHOH CHUCTEMOH yNnpaBiIeHUs CKOPOCTbIO. DJIEKTPOHHKA KOMIIJIEKCOB
o0ecrieynBaeT TeCTUPOBAHUE, CAMOKOHTPOJIb M TIIyOOKYIO0 AUAarHOCTUKY
pabotsr CI'K.

PazpaboTaHHble TEXHUUECKUE PEIICHUSI TIO3BOJISIIOT Pearn30BaTh CO-
BpeMEHHbBIE TeXHUUYecKne TpeboBanus, npeabsasiernsie kK CI'K coznare-
nssmu KA, B gacTHOCTH pecypc padoTsl komruiekca 1o 10-15 met, ypoBHH
MaKCUMaJIbHOTO yrpasJisitoriero momenTa 10 1000 Hwm, nuanazon perymnu-
poBaHus ynpasisonero Mmomenra 1: 2000, TouHOCTH peann3alnuu yrnpas-
nsironiero Momenta 1-2 %, TouHocTh GopmupoBaHUs MHQOpPMAUK 00
YIJIOBOM TOJIOKEHUH THpOCKoma /10 3-5 yri.MuH. [Ipu 3ToM B 3aBUCHMOCTH
0T 00bEeKTa MPUMEHEHHS MOXKET OBITh PEeasn30BaHO KOHCTPYKTHBHOE
HCIIOJHEHUE KaK AJI1 TepMETUYHbIX, TAK U HEI€pPMETHUYHBIX NPHUOOPHBIX
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orcekoB KA. Bo3MOXXHOCTB JOCTHKEHHUS YKa3aHHBIX XapaKTepUCTUK Oa-
3UpYeTCsl Ha MHOTOJIETHUX UCTIBITAHUSAX JJIEMEHTOB, y3JI0B, CUCTEM U IIPH-
OO0pOB MO MOATBEPKIACHUIO MX TEXHUYECKUX XapaKTEPUCTHK B TeUEHHUE
JUTATETTFHOTO pecypca, a Takke Ha pe3ynbTaTax X JKCIUTyaTallid B Ha-
TYpPHBIX YCIIOBHUSIX.

4.2. KoMmiekcbl ynpaBJIsIIOIIMX JBHTaTeei-MaX0OBHKOB

Hapsiny ¢ cunoBbIMH THPOCKONUYECKUMH KOMILJIEKCAMU B CUCTEMax
opueHTanuu u ynpasienust KA mo-npexxHemy mupoKo UCIOIB3YeTCsl Apy-
TOW THUM DJIEKTPOMEXaHUYECKUX HCIOTHUTEIBHBIX YCTPOUCTB — YIpPaB-
JISTFOIINE JBUTATEIN-MAaXOBUKU. [|BUTaTEIN-MaXOBUKN U3TOTABINBAIOTCS
Ha OCHOBE yMPAaBIsIEMOTO MOMEHTHOTO OECKOHTAKTHOTO JBUTATENS I0-
CTOSIHHOTO TOKa W IpeaHa-
3HAUEHBI JIJIs1 UCIOJIb30BaHUS B
Ka4eCTBE UCIOIHUTEIBHOTO Op-
raHa CUCTEM CTaOWIM3aluu U
OPHUCHTAIINU CPETHUX U MaJIBIX
KA ¢ #nouTensHBIM — CPOKOM
ciryx0bI (puc. 4.4).

DyHKIIUY MaXOBOW MaccChl
BBIIIOJIHSET POTOP C MOCTO-
SIHHBIMU MarHUTaMH, pacrojo-
YKEHHBIMU Ha MAaKCUMAJIbHO BO3-
MOXHOM JuameTpe. B nBurare-
JIX-MaXOBUKaX MAaKCHMAaJbHO
CHI)KEHBI TOPMO3HBIE MOMEHTHI.
DNeKTpOBUTATENh 00ECIedn-
BAa€T PEBEPCUBHOE BpallcHUE
pOTOpa-MaxoBHUKa, €ro TOPMO-
JKEHUEe, a BEJIMYMHA CO37aBac-
MOTO MM Bpalaromero (yrmpas-
JIIOIIET0) MOMEHTA TIPH 3TOM
MOXKET IUIAaBHO MEHSThCS B 3a-
NAaHHOM Juarna3oHe B cooTBeT- Puc. 4.4 OOmumii Bua ABUraTessi-MaxoBUKa
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CTBUU C CUTHAJIOM YIIpaBJIEHUs, TT0/1aBa€MbIM Ha BXOJ| IBUTATEIS-MaxX0-
BHUKa. J[Burarenu-maxoBuku s yrnpaBieHus KA oObenuHsAmoTcsS B
KOMIUIEKC M3 TPeX, YEThIPEX MM IECTH YIIPABIISIONINX IBUTATEIeH-Maxo-
BHKOB. BHEITHUIT BUJ OHOTO U3 YIMPABIIOIUX JABUTaTENIeH-MaXOBHKOB
[0Ka3aH Ha puc. 4.4.

B cocta KY/IM (pazpadorku OI'YIT «HUW xomMaHIHBIX TIPHOOPOBY)
g KA «MoHuTop-2», HanpuMep, BXOJAT YEThIPE IBUraTes-MaxoBUKa
(AM), npeanazHaueHHBIE IJI5 CO3/IaHUSI YIIPABIISIOLIMX MOMEHTOB 10 0CSIM,
napajuleJIbHBIM OCSIM BpalleHUs poTopoB JIM, U aJeKTpOHHBINH TpUOop
(BI1), mpenHazHaueHHBIN I YIIpaBiaeHUs 4eThIpbMs [IM U comnpsikeHus
KVYIIM ¢ cucremamu yripaBIeHHS U TeJIeMEeTpudeckor nHbopmariu. JIBu-
raTean-MaxoBUKU yCTaHABIMBAIOTCS 10 CXEME «ITUpaMuIa» (CM. paszen 6).

B cocras D11 BXomsT onuH pe3epBUPOBAHHBIN KOHTPOJIIEP (pe3epBH-
poBaHUWeE ropsiaee) U BoceMb OokoB yrpasneHus asuratensmu (bY/]). C
kaxeiM [IM cBsi3anbl 18a BY]l (0cHOBHOM M pe3epBHBII), KOTOpbIe (Hop-
MUpyIoT KaHan ynpasienus (KY) coorsercrBytomero JIM. /IBurarens-ma-
XOBHK BMECTE C KaHaJIOM YIIPaBJIEHHUS ABISETCS 000PY/IOBAHUEM «TOPSUETO
pe3epBa» M HA3bIBACTCS YIIPABIIIIOIINM JIBUTaTEIeM-MaxoBUKOM (YIM).

Cxema KYJIM npenycMaTpuBaeT BO3MOXKHOCTE YIIPaBICHUS (BKITIOUC-
HUS/OTKITIOUEHHS ) pe3epBaMH B KaXKI0M KaHaJle YIPABICHHUS 110 KOMaH/1aM
OopToBoit cuctemsl ynpasienus (bCY).

JIM Ha ocHOBE OECKOHTAKTHOTO IBUTATENsI TocTOsTHHOTO ToKa (BJII1T)
MOXET paboTaTh B peXXUMax pa3roHa, TOpMOXKeHUs U BeiOera. [Ipu pasrone
(topmorkennn) Ha KA neficTByeT ynpasisitolinii MOMEHT B COOTBETCTBUH
C YHPaBJISIOMIMM CHTHAJIOM, 3aJaHHBIM OOPTOBOW LU(PPOBON BBIYUCIIH-
tenbHOM cuctemoit (BLIBC). Ilpu BeiOere Ha KA neiicTByeT MOMEHT, oripe-
JIeJIsIEMbII CONIPOTUBJIEHUEM BpalleHUI0 poropa. HampsikeHne nutaHus
nomaetcs Ha KY/IM HemocpeacTBEHHO OT CHCTEMBI AJIEKTPOCHAOKECHHUSI
(COC) 6e3 xoMMyTAaITIH HA OTACITHHBIN pa3heM.

Bxmrouenne KYJIM ocymiectsisieTcs B 1Ba 3tana. CHadajga MMpH I1o-
Jlaye HaNpsKEHUS IUTaHUS BKIIFOYAIOTCS MOAYIIU OKOHEYHOTO YCTPOMCTBa
(OY) B DI, nocie yero KYIM rotoB K npueMy YIpaBiISIOLINX KOJOBBIX
curnaios u3 BLIBC. Bxitouenue u otkmouenue moayneit OY ocyiects-
JIIeTCs OMHOBPEMEHHO yepe3 kommyTarop o komanae bIIBC. Ha Bropom
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JTane MNpowu3BoaUTCs BbIOOP U BKItoueHHe KY mo komanmam u3 BI[BC.
[Ipu 3TOM BKIIFOUAETCS MO0 OCHOBHOM, TMOO pe3epBHbIii BY/] BrIOpaH-
noro KV. 3arem B cooTBeTcTBHH ¢ BhigaBaeMbiMi BLIBC ynpasmisromummu
KOZIaMU 3a7aeTcsi TpeOyeMoe 3HauUCHHE YIPABIIAIOIIEr0o MOMEHTA [T BCEX
BriItoueHHbIX KY. Ynpapnstomuit MoMeHT, neiictByronuii Ha kopoyc KA,
co3naeTcs He mo3nHee yeM uepes 0,3 cex nociue nomyuenust KYJIM ynpas-
nsttoriero koza. [1pu HyneBbIX 3HaUeHHSIX yIpaBIsIoIIero kojaa potops! AM
MIEPEXOJIAT B PEXKHUM BbIOETra.

O6men nadopmanueit mexay KYJIM u BIIBC ocymiecTrisiercs ¢ uc-
MOJIb30BaHUEM MAaruCTPAIBHOTO IIOCIIE0BATEILHOTO HHTepdeiica 1o
I'OCT P 52070-2003 [8] B cOOTBETCTBHH C ITPOTOKOJIOM IIICKTPHUICCKOTO H
nH(popmarmoHHoro B3anmoseiicTeust mexay KYJIM u BLIBC. OcHoBHbIE
TexHn4yeckue xapakrepuctuku KYJIM npuBenens! B Tadm. 4.1.

Tabauya 4.1

HaumenoBanue napamerpa 3HaueHue
Kunerunueckuit moment JIM, B npeaenax +(18...19,8) Hm-c
MakcuManbHbIN yIIPaBISIOMUI MOMEHT +0,2 Hm
MuHUMaNbHBIN yIPABISIIOIINN MOMEHT +0,001 Hm
MaxkcuMalbHbIA MOMEHT COITPOTHUBIICHUS 0,023 H™m
[Morpebnsiemast mourHOCTH offHOTO KY mpu va-
crote Bparmieaus poropa 4000 o6/MuH U yripaB- 83 Bt
sstromeM MmoMenTe 0,1 H-m, He Oosee
[Torpebnsiemas momHocTh onHoro KY mpu ya-
cToTe BpaieHus potopa 0 00/MUH U ypasJisito- 8 Bt
mem momenTe 0 H-m, e Ooiee

JlBUraTesb-MaxoBUK IIPEIHA3HAYEH I CO3IAHUS YIIPABISAIOMIUX MO-
MEHTOB 110 0cH poTopa. JIM BbINOIHEH W3 YHUDUIIMPOBAHHBIX MOIYIBHBIX
Y3II0B:

— poropa;
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— KOpIIyca ¢ KPEIeKHbIM (IIaHLeM;

— 3aIIUTHOTO KOXKYyXa;

— JIBYX paaHMajbHO-yIMOPHBIX miapukonommunHukos (LIIT);

— OECKOHTaKTHOTO JBHUIraTelIs HOCTOSHHOIO TOKA C JATYMKOM I10JI0-
xenus poropa (AI1P);

— JIByX AWHaMu4eckux y3yoB noanutku HIIT macmom;

— paryuka temneparypsl LIT;

— KabeJst ¢ BUIKOH.

JIM mpencrasiusier coboi poTop (MaxoBHK) C )KECTKO 3aKpETICHHOM
ocbio Bparienus. JIM npusogurcs B aprkenue BT, obecneunBaromum
HaWIy4IIie YHEPTeTHIECKHE XapaKTePUCTUKH PUOOpa B IIMPOKOM JHa-
[a30HE 9acTOT BPAIICHUS M BBICOKYIO HAJEKHOCTb. I3MEHEHNE KUHETH-
yeckoro MomeHTa JIM mNpou3BOAMTCS MyTEM H3MEHEHHsSI YacTOTHI
BpatieHus: potopa. [Ipubop BBINONHEH PEeBEPCUBHBIM, YTOOBI UMEThH BO3-
MOKHOCTb CO3/1aBaTh MOMEHTHI KaK MOJIOKUTENBHOTO, TaK U OTPHIIATENb-
HOTO 3HAKOB.

B co6pannom Buze JIM, BATIT u AIIP npencraBiisitor OO0 eUHYIO
NEKTPOMEXAHUYECKYIO CHUCTEMY, PErylIMpoBKa KOTOPOil obecrieunBaeT
MaKCHMaJIbHbIH BpallaoIuil MOMEHT IPH 3aJaHHOM SHEPronoTpeOIeHNH,
a TaK)Ke CHMMETPHYHOCTD XapaKTEPUCTHK IIPU BPAILIEHUH BIEBO U BIIPABO.

Porop nBurarens-mMaxoBHKa YCTaHOBIEH Ha OCH, KOHCOJIBHO 3aKpeTl-
JICHHOH B KOPITyCE€ Ha CKOPOCTHBIX PaIUaILHO-YIOPHBIX NOAMUITHUKAX, 1
npuBoautcs Bo Bpamienue bJIIIT, ycTaHOBIEHHBIM 110 OCH pOTOpa Maxo-
BuKa. /lng mokazanHoro Ha puc. 4.4 GECKOHTaKTHOTO ABUTATENs OCTO-
STHHOTO TOKa 0OMOTKa cTaropa siBisieTcs: TpexdasHol ¢ coeuHeHneM (a3
B «3Be31y» 0e3 BBIBOAA HYyJEBOUH ToukH. st paboTel ¢ pe3epBHbIM BY]L
cTaTop UMeeT pe3epBHYI0 00MOoTKy. TP mpenna3znaden mis chema wH-
¢dopmary 00 yriIOBOM HOJIOKEHUH POTOPA, HCHOIb3YEMOM AJ1s1 KOMMYTa-
Qa3 neuraresis. B kauecTBe qaTuuKa MOJ0KEHHS POTOPa UCIIOIb3YETCsI
WHAYKIMOHHBIN TaTUUK THIIA «MUKPOCHHY.

HNudopmarnms o0 yriioBod CKOPOCTH poTOpa MpPEACTaBIsET coOOH
MOCJIEI0BATENBHOCTh UMITYJIBCOB, YacTOTa CJIEIOBAHUS KOTOPBIX MPOIIOp-
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UOHaNIbHA CKOpocTH. 3a oguH 0bopoT poropa ¢ AP caHumaercs 48 nm-
ITyJbCOB.

[MoaBon AMEKTPUYECKOr0 MUTAaHKsI Ha JBUTATENlb, CheM WHPOPMAIHH
0 CKOPOCTH BpatieHus potopa u remmeparype LLII-y3moB ocymecrBnsercs
yepes pa3beM, KOTOPbIA yCcTaHaBIMBaeTCs Ha kopiyce M.

DCKTPOHHBIN MPUOOP 00eCIIcUunBacT:

— yhpa,lieHHE 4eThIpbMs /M 10 KOJOBBIM CHTHAJIaM, II€peraBae-
MbM 13 BIIBC mo mynsruminekcaomy kanamy oomera (MKO);

— mnepenauy B bILIBC no MKO undopmarum o CKOpocTu 1 TOKe ABH-
rareneit JIM u 06 ucnpasaoctu Y/[M;

— (dopmupoBaHHE TelleMETPHUECKO HH(MOPMALIUK | [Iepeiady ee B
cuctemy tenemerpraeckoit mabopmarnu (CTH).

DNEeKTPOHHBIN PUOOP COCTOUT M3 KOHTPOJUIEpa M YEThIPEX KaHAIOB
yrpasiieHus: JIM, Kax bl U3 KOTOPBIX COCTOMT U3 OCHOBHOI'O M PE3EPB-
Horo 0110Ka ynpasieHus asurarenaeM. Kontposiep cogepxut nBa ay0nu-
poBaHHBIX pueMonepeaatomux ycrpoicrsa (I1I1Y), nBa momgyns pesepsu-
posannoro OV (OY1 u OY?2), BriItodaroniero Kojaep/aekoaep, Tpy BbIION-
HEHHBIX Ha 0a3e MHKpOIpoleccopoB aaantepa oomena (AO1...AO3)
(TpouMpoBaHHBIN KaHaT), 00ECIEYNBAIOIINX BRIIaYy ¥ TIpUeM HHPOPMALIIU
3 KY, BoceMb koHTpOImiepoB bY/I (o xomuaecTtBy bY/1), mpou3Bomsmmnx
HeoOxouMyr 00paboTKy nHbopMaluu, nmocrymnatomnieii B 6moku bYJl u
BBIJIaBAEMOI U3 HUX.

biok ynpasieHus 1BurateneM npeaHazHadeH s

— IpHeMa U3 KOHTpOoJIJIepa KOMaHJ Ha BKIIOYCHHE (OTKIIOUEHHE)
JBUTaTENIA-Max0OBHKa U KOJa 3aJaHHOTO YIIPABJISIOIET0 MOMEHTA;

— BBIJAQYM B KOHTPOJIIEP KOAA U 3HAKA CPEIHEH CKOPOCTH, KOAA TOKa
JBUTATEIIS, MPU3HAKA HEUCIIPABHOCTH KaHaja Y/IM 1o HEeCOOTBETCTBHIO
(haKTHYECKOTO 3HAYCHUSI MOMEHTA 33 JaHHOMY;

— (dopmMupoBaHH B OOMOTKAX IBUTATENsl TOKA, COOTBETCTBYIOLIETO
3aJJaHHOMY MOMEHTY C OIPEJeJIEHHON AUCKPETHOCTHIO;

— Koppekuuu Toka /IM ¢ 1enplo yuera BIUSHUS HA CyMMapHBIA MO-
MEHT MOMEHTA COTIPOTHUBIJICHUS IBUTATEIIS, N3MEHEHUs CABHUTra yIila KOM-
MyTauu Ga3 u Ipyrux GakTopoB, BIUSIONINX HA YIIPABISIONINH MOMEHT;
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— KOHTPOJISI COOTBETCTBUS (DAKTHUECKOTO 3HAUCHMS YIIPABIISIFOILETO
MOMEHTA 33JJaHHOMY 110 HH(OPMAIIH O CKOPOCTH BPALICHUS U BEIPAOOTKH
MpU3HaKa HencnpaBHOCTH Y/IM 1o ynpaBisiolieMy MOMEHTY;

—  KOHTPOJISI COOTBETCTBUS (PAKTUUECKOTO 3HAUYCHHS TOKA JIBUTATEIIS
3aJIaHHOMY C YYE€TOM IOIPaBOK U BHIPAOOTKH MpHU3HAKa HEMCIPABHOCTH
YIM 1o ToKy.

OynkimonansHas cxema 6moka bYJl nmpusenena Ha puc. 4.5. B coctas
BY]I Bxogst cuerunk ummyinbcoB (CUN), mudpoananoroseril mpeodpaso-
Bareinb (LIAIT), ycunurens ooparHoi cBsizu (YOC), NIMPOTHO-UMITYIIBC-

cunu LIAIL LLIUM K —> M

Tox JIM
« yocC IT

Yacrora BpaieHus poropa JM
< DU JIIT

A

Bropuunoe @~
MUTaHHE R

BUIT 27B

Puc. 4.5 ®ynkunonansHas cxema BY]]

Heiii  moxynstop (LIIMM), maruumk toka (HAT), xommyrarop (K),
(dhopmupoareb uMitybcoB (PU), nBurarens-maxoBuk (M), BTopudaHbIi
nctoynuk nutanus (BUID).

Kaxnprit BY]] obecrieunBaeTr peryianpoBaHue Toka B guara3one ot 0
o MakcumyMma (3,2 A). IlpemycMoTpeHa omHOBpeMeHHasr paboTa OCHOB-
HOTO M pe3epBHOro kaHayoB ofgHoro Y/IM. Ilpu 3ToM cymmMapHbIi TOK 1BH-
ratens uaMensiercs ot 0 1o 6,4 A.

BY]1 obecnieunBaet BbIavy B KoHTpoiuiep bY/] ananorosoii mapopma-
UM (B BUAE HANPSDKEHUS TIOCTOSIHHOTO TOKA) O TOKE ABUIATENS C BBIXOZA
YOC u nundopmanyy 0 CKOpOCTH BpaleHUs pOTOpa B BUJIE MOCIIEA0BATEb-
HOCTH UMITYJILCOB, (POPMHUPYEMBIX 110 curaanam ¢ TP ¢ nomomsio OU.
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B tabmn. 4.2 npuBeneHbl OCHOBHBIE XapaKTEPUCTHKU U ra0apuTHBIC pa3-
MepBbI IBUTaTeNneii-MaxoBUKOB, paspabdarsiBaembix HITII BHUMOM [35].

B Tab6m. 4.2 0603HaueHBI: * — IPOEKTHEIC NaHHEIC; HAMPSHKCHUE TTHTA-
Hus — 24...34 B nmocrostaHOTO TOKA (U1t JIM-3 —12...14 B).

Bce nBurarenn-maxoBUKH TIpeHA3HAYESHBI JIJTSI SKCILUTyaTallud AJIeK-
TPOMEXaHMUYECKUX OJIOKOB BHE repMeTHIHOr0 KoHTeiHepa KA. JIM u JIM-1
MMEIOT KOHCTPYKTUBHO 000COOJICHHBIH AIEKTPOHHBIN OJIOK yIpaBiIcHUS,
pasMeniaeMslii B TepMeTHYHOM npubopHoM koHTeitHepe KA. B nBurare-
JIIX-MaXOBHKaX, MpeJHa3HaueHHbIX U1 Majibix KA, anekrpomexaHuye-
CKHUH ¥ DIEKTPOHHBIA OJIOKM KOHCTPYKTHBHO COBMEIIICHBI.

OTH IBUTATENN-MaXOBHKH UMEIOT ITUPPOBOIi HHTEpdeiic (mHTEpdeiic
curHanoB ymnpasieHuss [IM u JIM-1 — ananorossiii). Bce aBuratenu-
MaXOBHKH UMEIOT BCTPOCHHBIN JaTYMK YaCTOTHI BPAIIEHUs pOTOPA, BBIpa-
OarpiBaromii N UMIYJIbCOB Ha OIWH 00OPOT POTOpa MaxoBHKa. DJEK-
TpouHubie Omoku M, JIM-1 u JIM-2 mOCTpOCHBI 1O CXeMe XOJIOJHOTO
pe3epBa KaHaJIOB yIpaBlieHus. J{Burarenmm-MmaxoBuky Mozenu J|M B TeueHne
psiza JeT yCIelHO SKCILTyaTHpOBaINCh Ha KOCMHYecKHX anmaparax «ME-
TEOP-3», «PECYPCy, «JIEKTPO» (GOMS) [23,27].

Ha puc. 4.6 (a, 0) moka3aHbl KOMIIICKTBI OJIOKOB JBUTATEICH-MaXOBH-
koB JIM u IM-1.

JlBurarenb-MaxoBUK JUIsi KOCMUYECKHUX allapaToB Majol MaccChl
MMeeT BUJI, TIOKa3aHHBIA Ha puc. 4.7.

Haypuc. 4.6 u puc. 4.7 BBeeHHI CIEAYIOMNE 0003HAYCHUS:

1 — 3aIUTHBIA KOXKYX;

3 — BIEKTPUYECKUN COEAMHUTEND;

4 — MOHTaXHas MOBEPXHOCTb;

— HampaBJIeHHE BEKTOpPa KHHETUIECKOTO MOMEHTA.

JIBurarenn-MaxoBUKH BXOJAT B COCTaB CHCTEM OPHEHTAINH U CTa0H-
muzanuu cnyTHAkoB THNa [JIOHACC. Crnytank ITIOHACC koHCTpyK-
TUBHO COCTOWT W3 HMJIMHJPHYECKOTO TE€PMOKOHTEHHepa ¢ MPpUOOPHBIM
0JI0KOM, paMbl aHTEHHO-(HUIEPHBIX YCTPOICTB, MPUOOPOB CUCTEMBI OpU-
CHTAaLlUY, TaHeJIeH COTHEUHBIX Oarapeil ¢ mpuBogamu, OJIOKa JABHUTATEIlb-
HOW yCTAHOBKH M KaJIFO3U CUCTEMBI TEPMOPETYJINPOBAHUS C IPUBOJAMHU.
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Cucrema OpHEHTAIUU U CTAOMIM3AIMH 00CCIIEYNBACT YCIIOKOCHUE CITyT-
HHUKa TI0CIIEe OTMIECJICHHUS OT CPEACTB BBHIBEACHMHS, HAYaIbHYI0 OPUEHTAITHIO
coiHe4yHbIX Oarapeit Ha CoNHIIE W MMPOAOIBHON OCH CITyTHUKA Ha 3eMITHO,
3aTeM OPUEHTAITUIO TPOIOJIBHON OCH CITyTHHKA Ha IEHTP 3eMJId U Halle-
JIUBaHKE COJTHEYHBIX Oarapert Ha CoIHIlE, a TaK)Ke CTAOMIU3AIUI0 CITyT-
HUKA B IPOIIECCE KOPPEKIMK OPOUTHI. [IJis MUHUMU3aI[ui BO3MYIIICHUH Ha
TBIDKCHUE TIEHTPa MAcC CITyTHUKA pasrpy3Ka JBUTATEIICH-MaXOBHKOB TIPO-
W3BOJUTCS C IOMOIIBIO MAarHUTOIIPOBO/IA.

B pexume HauanbHOM opueHTanuu Ha COJHIE C MOMOILIBIO YIIPaB-
JIIOIIMX JIBUTATEIe-MaXOBUKOB OCYIIECTBIISIETCS pa3BOPOT CITyTHHUKA OT-
HOCUTEJIBHO €0 IIPO0JIbHOI ocu 110 nosieiieHust CojHLA B II0JI€ 3PEHUs
npubopa opueHranun Ha CoJHIE, KOTOPbIM YCTaHOBJICH Ha HAHEIH COJI-
HeuHbIX Oartapeil. Pexxum opuenTanuu Ha 3emMITi0 HAYUMHAETCS U3 MOJI0Ke-
Hus opueHTanuu Ha CoOJHIE MMyTeM pa3BOpOTa CIIyTHHUKA C TIOMOIIBIO
JBUTaTeNei-Max0BUKOB BOKPYT OCH, OpHEHTHpOBaHHOW Ha ComHIle, 10 HOo-
SBJICHUSI 3eMJIM B TIOJIE€ 3peHHUs NpuOopa OpHeHTaluy Ha LeHTp 3emuu. B
IITATHOM PEXUME C MTOMOIIBIO YIPABIISIOMINX JIBUTATEIeH-MaXOBUKOB 110
CUTHaJIaM ¢ IIPpUOOPOB 00ECIICUNBAETCSI OPUCHTALIUS OCH CITyTHHKA BMe-
CTe C aHTeHHaMH Ha LeHTp 3emin. OpHeHTalMs COJHEUHbIX OaTapeil Ha
ConHLe OCyIECTBISETCA 0 OJHOMY KaHajly IIyTeM pa3BOpOTa CIIyTHHKA
BMECTE C COJTHEUHBIMH 0aTapesMu C IOMOIIBIO YIPABIISIFOLIETO JBUTaTelIs-
MaxOBHKa M Pa3BOPOTOB MaHesel 0arapell OTHOCHTEILHO KOpIyca CIyT-
HUKa T10 APYyroMy KaHajy C ITOMOIIbIO0 NMPUBOJIa BPAIICHUS COTHEYHBIX
Oartapeil B COOTBETCTBHHU C CUTHaJIaMu IpuOOpoB opueHTanuy Ha ConHIe.

4.3. CucreMbl MATHUTHOI pPa3rpy3Ku
YIPAaBJIAIOIINX ABUTaTe/1eii-MaX0BHKOB

Jl1st pa3rpy3Ku YIpaBISIIONINX IBUTATENICH-MaXOBUKOB, YCTAHOBIICH-
HBIX Ha HU3KOOpOUTaIbHBIX KA, MOTYT IpUMEHSATHCS 3JEKTPOMArHUTHI,
CO3JAIOIINE IIPU COOTBETCTBYIOIIEM YIPAaBICHUU HMU MAarHUTHBIC
MOMEHTBHI, TPUBOISIIINE TIPU B3aUMOJICHCTBUY C MATHUTHBIM TTOJIEM 3eMITH
K MEXaHUYECKUM MOMEHTaM, neicTByromuM Ha KA.

Br160op MarHuTOB [T BKIIFOUEHUS ¢ Tenbio pasrpy3ku KY/IM ocy-
HISCTBJISAET CUCTEeMa cTabuinu3anuu U opueHtanuu (cMm. paszgen 7). [lpu
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9TOM YUYUTHIBaeTCs OpUEHTalusl MarHuToB (opueHTtanus KA) oTtHocu-
TEJIHHO CHJIOBBIX JIMHUI MAarHUTHOTO TIOJS 3€MIIH.

BekTop MarHuTHOM MHAYKIMHU B IPOEKIUAX HA OCH CBSI3aHHOU CHU-
creMbl koopauHat (CCK) KA moxeT ObITh OnpeaesieH myTeM Herocpe-
CTBEHHOT'O M3MEPEHHUs C MOMOIIbIO MarHUTOMETpa (CM. pa3zaen 3.5) uinu
PacdeTHBIM IIyTEM C UCIIOIB30BAaHUEM MOIEIIM MATHUTHOTO MOJIsI 3eMIIH, a
TaKKe TEKYIIMX KOOPAWHAT MOJCIYTHUKOBOM TOYKH U MapaMETPOB OpH-
entaunn KA orHocutensHO opbutanbHoi cuctemsl koopauHar (OCK),
paccuuThIBAEMbIX Ha OOPTY, KaK 3TO PEaIM30BaHO B MHTETPUPOBAHHOM CH-
creme ynpasieHus KA «Monutop-3».

Kommiekc MarHuTHBIX HCIIOIHUTENBHBIX OpraHoB paspadorku HUU
KII (1. Cankr-IletepOypr) BKItoUaeT B ceOst TPH IIEKTPOMArHUTa, KK IbIi
13 KOTOPBIX UMEET OCHOBHYIO U PE3€PBHYI0 OOMOTKH, HAMOTAHHBIE Ha
OZMH OOILUI CepACYHUK, U DIICKTPOHHBIN IPUOOP yIIPaBICHUS MArHUTAMH.

VYnpasnenne KMHO ocymectsusercs nz BLIBC uepe3 610k cuioBoi
aBToMarukyd. KOMaH/HBIA CUIHaJ HA KaXJbld AIEKTPOMATHHUT MOXKET
HUMETBh 3HAK «+» WIH «—».

KMMUO, npumenennsiit Ha KA «MonuTop - 3 », UMEET MarHUTHBIN MO-
MeHT 50 A-m?%. Jlnst apyrux KA mpu He0oOX0IMMOCTH OH MOXKET ObITh yBe-
aruer 10 300-400 A-m? (KA «KRAMOS»).

[Iporpammuoe ob6ecnedenne ympasnenns KMHWO pasmemiaercs B
BLIBC u B BeruucnurensaoM siape (BS) kommyTtanmoHHo-ipeodpasyro-
mero yerpoiicta (KITY). AITOpUTMEI CHCTEMBI YIIPABICHUS IBUKCHIEM
BBIJIAIOT TPU3HAK Pa3pelIeHus Pa3rpy3Kd B aJTOPUTMbI CHCTEMbI CTaOu-
JIM3aLMK U OPUEHTALIMK. AJITOPUTM pasrpy3ku ¢ nomonibro KMHMO nepe-
naet B anroputm ynpasierauss KMUO B BIIBC ynpassitorye CUraaibI o
ocsam X, Y u Z. Anroputwm ynpasinenuss KMUO taxoke npuHUMaeT NpU3HaK
BirodeHUs (BeIKiroucHUs1) KMUO, dopmupyer ympapnsromiee CIoBO
KMMUO u nepenaet 3to ciioBo B Beauciautenbnyto cucremy (BC) KITV.
Anroput™m ynpasieaus KMUO B KITY dopmupyer Tpu ympaBIIsironux
ciosa (1o ocsim X, Y u Z) u nepenaet ux B OI1 KMHMO. KMUO Bxioya-
eTcsl, 0TpabaTbIBaeT 3aJaHHble KOMaHIHble CUrHayIbl U nepeaaet B KITY
nH(pOPMAIIHIO O COCTOSHNH O0KOB X, Y 11 Z.



MCMNONMHUTENBbHBLIE OPTAHbI
CUCTEM CTABUITN3ALMN N OPUEHTALIMN KOCMUYECKNX AMMAPATOB

©000000000000000000000000000000000000000000000000000000000000000000000000000000

Anroputwm ynpasinenus KMHO B BIIBC npunumaer 1 aHamu3upyer
orBetHBIe ciioBa KMUO u3 KITY s npentndukanum oTka3aBmmx 0710-
KOB KOMIUIGKTOB A ¥ b, OIEHKH TOTOBHOCTH M PabOTOCIIOCOOHOCTH
KMHUO, popmupyer u nepenaet B anropurmbel CCO u CY/] nnpopmaruro
o cocrossanu KMUO B BHje cioBa UCIPaBHOCTHU. Taxoke aJrOpuT™ yIpaB-
neanss KMHO B BIIBC dopmupyer u nepenaet B [10 unterpupoBanHoOi
CHCTEMBI YIPABJICHUS TEJIEMETPHUUECKUE TaPAMETPHI.

J11s1 KoMIUIEKCa MarHUTHBIX MCIIOJTHUTEJIBHBIX OPTaHOB C MAaTrHUTHBIM
MomeHTOM + 300 A-M*> TabaprTHO-MaCCOBBIE XapaKTEPUCTUKH HMEIOT CJie-
JYIOIIUe 3HAYCHUS:

*  JIJIMHA MAarHuToB — 1M;

° Macca KaXJIOro MarHurta — 4 Kr;

*  JJICKTPOHHEIN mpubop umeeT radaputsl 290X 180X 65;

e wMacca OII — 2 kr;

* o6mas macca KMUO — 14 kr.

Hpyrum cpeacTBoM MarHUTHOM pa3rpy3ku YIM MOXeET CIyKUThb CH-
crema copoca kuHetnueckoro Mmomenta (CCKM) pazpaborku HUU DM
(r. UcTpa). CCKM BKII04aeT B ce0s Kak MarHUTHBIE HCTIOTHUTEIBHBIE Op-
raHbl, TaK U CPECTBA U3MEPEHUS IapaMeTPOB MArHUTHOTI'O ITOJISL.

Br16op cpencrsa marantHol pasrpysku (CCKM, KMHWO + marauro-
METp) AJsl KaKI0ro KoHKpeTHoro KA ocymecTBisiercst ucxons us 6ananca
MOTPEOHBIX M PACIONiaraeMbIX MAarHUTHBIX MOMEHTOB, BO3MOMKHBIX
OTpaHMUYCHMH 110 Macce U rabapuram, IEHOBBIX [TOKa3aTeneH.

4.4. I'a3opeaKkTHUBHbIE IBUTATEH

I"azopeakTrBHBIE ABUraTeNN MPUMEHSIOTCS B CUCTEMax OpUEHTAIUU
oonpmmx KA [2, 4]. Ogaako GyHKIMU WX OTPaHUYMBAIOTCS KpaTKoOBpe-
MEHHOH paboToi IJis 0OecrieueHrst 0C000 TOYHOH OPHEHTAIMH WIIH KOp-
pekuuu nonoxenus KA, nmonBepkeHHOTO BHEITHUM BO3MYILIEHMsIM. Tak,
B nipoekte cnyTHuKa «AYOC-CM-K®» (I'Kb «tOxHoe») [27] nns ocy-
LIECTBIECHUS IPELU3NOHHON opreHTaunu Ha CoJHIe IpeayCcMOTpeHa pa-
0oTa criennaibHON Ta30pEaKTHBHOM CHCTEMBI.

B mpoexre «PE3BOHAHC) ynpaBienue yrmioBeiM ABuxkeHnem KA
MOYKET OCYIIECTBIATHCS C MPHIMEHEHHEM JTN00 pEaKTUBHBIX JIBUTaTeleil, pa-
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OoTaromux Ha BHIOPOCE U3 COTJIa a30Ta WM aproHa, TM00 PEaKTUBHBIX Of1-
HOKOMITOHEHTHBIX JIBUTATeNIel, paboTaromux Ha BEIOpOCe M3 COTIa Mpo-
OYKTOB  Pa3lIOKEHUs  THIpa3WHa, JHO0  DIEKTPOMaXxOBHYHBIX
WCTIOJTHUTENBHBIX OPraHOB, TMO0 MarHUTHBIX MCIIOJHUTEIBHBIX OPTaHOB,
paboTaromux Ha MPUHIIAIIE B3aUMOAEHCTBUSA COOCTBEHHOTO 3JIEKTpOMAr-
HUTHOTO IOJIsI C MAarHUTHBIM NoJieM 3eMiid. B coctaB razopeakTUBHOMU CH-
CTEMBI BXOJIAT ABUTaTeNlb KOPPEKIIMH TPAEKTOPUN U CUCTEMBI (OCHOBHAS U
pe3epBHas) MUKpPOJBHUTaTeNei CTaOMIN3aIiy, KayKAast i3 KOTOPBIX COCTOUT
n3 4-x nBurareneii crabmimmzanu KA B kaHane kpeHa (MOMEHTHAs cXema)
1 4-X ABUTaTENed CTaOMIM3aliK B KaHalaX TaHTayKa U PHICKaHMs (CHIIOBasI
cxema).

Kaxprit mBUTaTENh KOPPEKIMH TPACKTOPUHU 00ECIIEUNBAET:

— BbLAAYY YACJIBHOIO UMITYJIbCA,

— B3anMHOE (hazupoBaHUWE TpaeKTOpui Heckombkux KA oTHOCH-
TEJILHO JIPYT Apyra U TpeOyeMol CHIIOBOM JIMHUM Ty TeM BbLAauu 10 20 M/c
XapaKTePUCTUICCKON CKOPOCTH Ha KaxaoM KA,

—  BBLIauy HMITYJILCOB KOPPEKIIMHU TPASKTOPHUH 10 3 M/C €IKEMECTIHO
uts kaxaoro KA (B cymme 3a 3 Tona cymectBoBanus 10 110 m/c).

JlBUrarenp UMeeT CIeayOUINEe XapaKTEPUCTUKU:

* pabouee Teno — THIPA3HH,

e Tara—25H,

* JQomyck Ha TAry +5 H,

e ymenbHas Tsra — 220 m/c,

* JIONYCK Ha YIENBHYIO TATY + 5 M/c,

* YIJIOBOE OTKJIOHEHHE BEKTOpA TATU OT TEOMETPUUYECKON OCH JIBU-
rarens — 0,5 rpan,

* TOYHOCTH YCTaHOBKH JABUTATEN Ha Kopiyce KA — 1 mwm,

*  paccTosHHE OT TOYKH NPUIIOKEHHS TATH 10 IeHTpa Macc KA — 0,5 m.

IIpu macce KA 350 kr qaHHBIN ABUTATENH OYZIET CO3aBaTh TUHEHHOE
YCKOpEHHE B HampaBieHuH npooabaoit ocu 0,0714 + 0,014 m/c?.

MukpoaBurareny cTabuIn3ayuy IpeiHa3HaYeHbl IS
— crabunmM3anuy yriaoBoro monokeHus KA,
— CO31aHMs U JIMKBUAALUH YIJIOBOM CKOPOCTH NIEPEOPUEHTALINH,
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—  «Pasrpys3kKu» 3JCKTPOMaXOBUYHLIX MCIIOJTHUTCIILHBIX OPraHOB.

C touku 3penus ynpasisiemoctd KA, ynpapistouii MOMEHT, co3/a-
BaeMBbIil IBUTATEISIMH CTAOMIIM3aLUK, 110 KpaliHel Mepe, T0JDKEH MPeBbI-
maTh BO3MYIIAIONIMI MOMEHT OT paloThl ABHUTATENS KOPPEKIUU C
pa3yMHBIM 3amacoM B npezaenax 1,5...2. To ecTs ynpaBiastouuii MOMEHT
JoJKeH cocTaBuTh 1...1,32 H-M B kaHanax TaHraxa M pbICKaHUS U HE
menee 0,01 Hm B xaHane kpeHa.

JBurarenu Takoil Tsru OyZyT cO34aBaTh YIIPABISIOIINE MOMEHTHI U
COOTBETCTBYIOILIEE YITIOBOE YCKOPEHHE

» B KaHaje tanraxa — M, = 1,2 Hm u A_ = 0,34 rpag/c?,

* B KaHaJIE PBICKAHUS — My =1,2HM n Ay = 0,275 rpan/c?,

» B KanHaje kpera — M, = 0,0096 Hwm u A, = 0,00122 rpan/c.

[TomydenHple 3HAUCHUS YTIOBBIX YCKOPEHUH B KaHAJTaX TaHTaXa W
pBICKaHMs MOTPeOyIOT NOBBILIEHHOTO pacxoa pabouero Teia Ha CTaObuin-
3aruio KA, a B kaHasie kpeHa OyJeT ONyNmaThCs HEA0CTaTOuHAs yIIpaB-
nsiemocth KA mipu mepeopuentanusax. s TOCTHKEHUST ONPEeIEHHOTO
KOMIIPOMHCCA MEXIy YIPaBIIeMOCTBIO U PacXoJoM pabouero Teia yxe-
CTOYAIOT TEXHOJIOTHYECKUE TPeOOBaHMS K TOYHOCTH M3roToBIeHUI KA H
JIBUTATENIeH CTaOMITH3aINN:

* TIpU OTKJIOHEHWH BEKTOpa TATH JIBUTATENsI KOPPEKIUU OT IEHTpa
MocaouHbIX oTBepeTuii — 0,5 MM (BMecTo 1 Mm),

*  TIpH TOYHOCTH YCTaHOBKH JIBUTATEJIsI KOPPEKIUH Ha Kopryce KA —
0,5 MM (BMecTO 1 MM),

* TIpU OTKJIIOHEHUH MOJOXKeHuda 1eHTpa macc KA oT nmpomoiabHOM
och — 5 MM (BMecTO 20 MM).

BriOpannast TakuM 0Opa3oM Tsra JBUrarenei crabunuzaunn odec-
MeYrBaeT HECKOJIBKO MOBBIIIEHHBIN pacxof pabodero Teia, HO JOCTaTou-
Hyt0 yrnpasiasieMocTs KA nipu paboTe ABUTaTensi KOPPEKIMH U XOPOIITYIO
ynpasisieMocTs KA B pexxnMe nepeoprueHTaniii 1 MOMCKOBBIX ABHKCHUH
MIPU BOCCTAHOBJICHUH TPEXOCHOW OPUCHTAIIHH.

4.5. MarHuTHbI€e UCTIOJHUTEIbHbIE OPTraHbl
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Kak ykaspIBasioch Bblle, HanOoJee MPeANOYTHTENbHAS ISl MaJIOTO
CIIYTHHKa CHCTEMa OPUEHTAIMH OTpeessieTesl TPeOOBaHMSIMHU K €ro yIiIo-
BOMY JIBI)KEHHIO ¥ K €70 MacCOBO-Ta0apUTHBIM IapaMeTpaM U SHEepreTH-
YEeCKUM BO3MOXXHOCTSIMH. ECIM BO3MOXXKHOCTH YCTAHOBKH AKTHBHBIX
WCTIOJIHUTENBHBIX OPTaHOB M JIATYMKOB OPHEHTAIINHU HAPSTY C BEIYMCITUTE-
JIEM 1 3aI1acoM SHEPTHH OTCYTCTBYIOT, TO HAHOOJIee TOXOISIINM IIPETeH-
JICHTOM SIBJISIETCS TACCHBHAS MArHUTHAs cUCTeMa opueHTanun. OJHUM 13
BO3MOXKHBIX BAPUAHTOB TAKOH CHCTEMBI SIBIISIETCSI CUCTEMA, COCTOSINAS M3
MOCTOSIHHOTO MarHUTa, 00€CIeYNBAIOIEr0 BOCCTaHABINBAIOIIHN MOMEHT,
U TUCTEPE3UCHBIX CTEPKHEH, yCTaHOBKA KOTOPBIX pemaeT nmpobiemy pac-
CEsIHHSI SHEPTHU BO3MYIICHHOTO JIBMKEHHUSI CITyTHUKA OTHOCHUTEIBHO €ro
IIEHTpa Macc.

[Tpu pa3menieHnH JIEMEHTOB CHCTEMBI B TeJIE CITyTHUKA HEOOXOIHMO
YUUTBHIBaTh B3aHMHOE pa3MarHMYMBAHHE THCTEPE3MCHBIX CTEPIKHEH M
BIIMSTHUE TIOJISI TIOCTOSTHHOTO MAarHUTA, M3-32 KOTOPOTO BO3MOYKEH CJIBHT pa-
00Yel TOYKH CTEPIKHS, U, KaK CICACTBHE, YXYALICHHE €ro IeMI(pHUPYIOIIHX
CBOHWCTB. B oTinume ot mocTossHHOTO MarHuTa, 3G(HeKTHBHOCTh paboThI
KOTOPOTO TMPAKTHYECKH MTPOTIOPIIMOHANIBHA BETMYNHE €TI0 TUITOJIBHOTO MO-
MeHTa, 3 (HEeKTHBHOCTH CTEpKHEH (CITOCOOHOCTh NeMITPUPOBATH HAaYaIlb-
HOE JIBU)KEHHE U BHOCHTh MUHUMAJIbHBIC BO3MYILIEHHS B yCTAaHOBUBILICECS]
IBIKEHHE CITyTHHUKA) OIPEAEIAeTCS HX 00bEeMOM, HUCIIONb3YeMbIM Mate-
pHaIoM, CXeMOH pa3MeIeHHs, CIIOCO00M TepMOOOpPabOTKH U B 3HAYH-
TEJNBHOW Mepe UX YAJTMHECHUEM.

OnHOM M3 TEHJCHIMH COBEPIICHCTBOBAHUS UCIIOJHUTEIBHBIX Opra-
HOB CHCTEeM CTaOMIH3aiy 1 opreHTann KA sBiseTcs mpuMeHeHne KOM-
IUICKCHBIX CHCTEM OpHEHTanuu. Tak, OpUeHTAIMI0 0OUTaeMOro MOJYJIb-
KopaOus sl SKCeUIrK Ha Mapc miaHupyeTcs IpOU3BOANUTE (ISl Ha-
TEXKHOCTH) IBYMs CIIOCOOAMU: C TIOMOIIBIO THPOIMHOB WIIH C HUCTIONIB30-
BaHHWEM MOHHBIX JIBUTaTeIsICH.

Jj11 MEKpPO- M HAHOCTIYyTHUKOB NIEPCTIIEKTUBHBIM SIBIISIETCS UCTIOJIB30-
BaHME CUCTEM I'PaBUTAMOHHON CTaOMIM3allny, IIie B KayecTBe CTaOWIu-
3aTOPOB BMECTO KECTKOW IPaBUTAIIMOHHOM IITAHTY IPUMEHSIOTCS THOKHE
MPOTSHKEHHBIE SIIEMEHTBI: TPOCHI, JICHTHI. BBeZieHne TakuX 3J1eMEHTOB 1103~
BOJISIET CHU3UTh CTOMMOCTD CUCTEMbI CTA0MIM3AINN U YMEHBIIUTH Maccy
KA, uro 0co0eHHO Ba)kHO 11 Maiabix KA.
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5. ONPEAEJEHUE OPUEHTALUUU KOCMHUYECKOI'O AIIITAPATA
IO TH®OPMAIIUA OT ACTPOAJATUHUKOB

MeToasl oTmpeseieHns MECTOMOIOKEHUST TI0 3Be3/1aM H3BECTHHI C
IpeBHEHMX BpeMeH. HaOmrofast n3BecTHBIE 3BE3/bl C MTOMOIMIBIO CEKC-
TaHTa, OPUCHTUPOBAHHOTO U3BECTHHIM 00pa3oM (OTBEC, MAaTHUTHEIN KOM-
T1ac) OTHOCUTEIFHO MECTHOTO Topr30HTa U CeBepa, 1 3Hasl TEKyIIee BpeMs
10 Yacam, Halllu NIPEJKA YMENIU ONPEAeSITh UPOTY U TOJITOTY MECTOHA-
XOXKIICHHUS CBOETO KOpaliIst B OTKPHITOM MOpE.

B teuenue nociaeaHUX JECATUIETUI METO/IbI ACTPOONPEICICHUM IH-
POKO pacTpoCTpaHIIUCE B cpepe He TOIBKO MOPCKOW, HO M aBUAITHOHHON
Hapuranuu. Co3gaHbl aCTPOMHEPIMAIBHBIE CUCTEMbl HABUTAIIMH, TTO3BO-
JISIOIUE OCYIIECTBISATh BEICOKOTOUYHYIO aCTPOKOPPEKIIMIO HAaBUTAI[MOH-
HBIX TTApPAMETPOB, ONPEACIIAEMBIX C TOMOIIBIO HHEPIHUATHHBIX CPEICTB.

B pakeTHO-KOCMHYECKOH TEXHUKE IMOIYYHIIH [THPOKOE MPUMEHEHHE
acTponpHOOPEI, HCIOIB3yEMBIE ISl KOPPEKIMH TapaMeTPOB TEKYILEH opu-
SHTAITNH KOCMUYECKOTO aIapara, OnpeaeIsIeMbIX HHEPITHATBHBIMUA TTPH-
Oopammu.

B GoproBeix cucremax ympasienus (bCY), coznaBaembix MOKB
«Mapc», akTHBHO UCTIONB3YyIOTCs acTpojaTdyuky Tuna AJl-1 coOcTBeHHOM
paspabotku. UyBctBuTensHBIM diteMeHTOM A/l siBstercs [13C-marpuria. B
coctaB A/l BXonsT onTHUYecKas CUCTeMa, OJIOKH AIIEKTPOHUKH, BKITIOUAIO-
e UQpPOBOH BBIYUCIUTENb, a TAKKE 3alllUTHAs OJICH[a, TIPEOTBpa-
maromnias monagaHie B OObEKTHUB MPSIMBIX M OTPAKEHHBIX COITHEYHBIX
nmydell B KOHyce, OXBaThIBAIOIIEM YIIOBOE Ioiie 3peHust AJl ¢ HeoOxou-
MBIM 3aI1acoM.

BrixomapiMu mapameTpamu mpuoopa SBISIOTCS KOOPIUHATHI CBETOBBIX
TOUYEK («IHEPTETHUECKUX IICHTPOBY ), PUKCHPyEMbIe Ha ()OTOTYBCTBUTEIb-
HOHM MaTrpHIle W MepeCUYUThIBAEMble K MPUOOPHON CUCTEME KOOPIMHAT
(IICK) A1, maTepuanu3yemMoil yCTaHOBOYHBIMH IUIOCKOCTSIMH €I0 KopITyca.

[Tone 3pennst AJI-1 cocraBmsier 12°X12°, ero 4yBCTBUTEIBLHOCT 1103~
BOJIAET UHIULIMPOBATH 3BE3/1bl 1O O-U 3Be3HOM BelIn4uHBI. [lepuoany-
HOCTh OOHOBJICHUS JJaHHBIX — 2 CEK.

JanbHeiiias o0padoTka nHpopmanuu Al mpou3BoauTcst B 00OPTOBOMA
uudposoit BerauciurensHoi cucreme (BIIBC) cuctemsr ympaBieHus.
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Baxneiimeil pyHKIMEH COOTBETCTBYIOLIETO (parMeHTa MporpamMmm-
Horo obecrieuenus (I10) BIIBC sBnsiercst ormo3naBanue 38e37 (4acTh HEP-
TeTUYECKUX IIEHTPOB MOXKET 0Ka3aThCsl JIOKHBIMHU 3BE37[aMH — OJTMKaMH OT
MOCTOPOHHMX YaCTHUL], «ITy3bIPbKaMm» B CTEKJIE 0OBEKTHBA U T.II.), Hepas-
PBIBHO CBsI3aHHAs ¢ PYHKITUEH OTIpeIeIeHns] OpUEHTAINH 110 JaHHBIM Al
OyHIaMEHTOM TS BBITTOTHEHHS dTUX (PYHKIUH SBISIETCS KaTajor 3Be3/,
xpanuMbiil B mamatu BIIBC. Karanor conepxut koopauHaTsl (Harpas-
JISTOIIME KOCUHYCHI) 3BE3/1 M OTPAHUYEH M0 00bEeMY 3BE3HOIN BETHYNHOM,
onpeaessieMol YyBCTBUTENBHOCThIO A/l

3agaua onpezgeneHus opueHtaunu KA B HHepUHaTIbHOM NPOCTpPaH-
CTBE CBOJIUTCS K OIPEIIEHNIO B3aUMHOTO MOJIOKEHUS ABYX OPTOrOHaJIb-
HBIX TPEXTPAHHUKOB: CBI3aHHOTO ¢ KA (cBsfizaHHas cucteMa KOOpAWHAT —
CCK) u ompepenstomniero 0a30Byr0 HHEPIUATHHYIO CUCTEMY KOOPJIUHAT
(UCK) (cm. mpunoxenue I).

B3anmHoe nonokeHne AByX TPEXTPaHHUKOB MOXKET OBITh OTPE/ICIICHO
C TIOMOIIIBIO TPEX YIIIOB MoBOpoTa (YyIIel Ditnepa, Ditnepa — Kpreuiosa).
Onu, onHako, o0JIAJAI0T CYIIECTBEHHBIM HEIOCTAaTKOM: JUIsI OJHOTO W3
yIIoB, paBHOTO 90°, 1Ba IpyrUX TEPSIIOT CMBICI U CTAHOBSITCS HEOTpEe-
JIEHHBIMH.

B kauecTBe mapaMeTpoB OpUEHTALUU MOXKHO B3SITh JIEBATH 3JICMEHTOB
MaTpUIIbl HATPABJISIOMINX KOCHHYCOB OPTOB (€AMHUYHBIX BEKTOPOB) OHOTO
TpeXrpaHHUKa OTHOCUTEIIFHO CHUCTEMBI KOOPAMHAT, CBI3aHHBIX C JIPYTUM
TpexrpaHHUKOM. Takas MaTpuIia He UMeeT 0COOCHHOCTEH W MOXKET OBITh
MOCYMTAHA JUIS JIIOOBIX B3aWMHBIX OPUEHTALMN JIBYX TPEXTPaHHHUKOB. M3
JIEBSITH DIIEMEHTOB HE3aBUCHMBIMU OYAYT TOJIBKO TPH, MOCKOJBbKY B CHITY
OPTOTOHAJIBHOCTH MATPHUILbI UMEIOT MECTO IIECTh U3BECTHBIX YPAaBHEHHI
CBSI3M MEXAY 3TUMH 3eMeHTaMu. OHAKO B BBIUMCIIUTENBHBIX MPOLETY-
pax B BIIBC He06X0nuMO TOMHHUTH U UCTIONB30BATh BCE JCBSITH DJIEMEHTOB,
9TO TPeOyeT 3HAUUTESIILEHOTO pacxoaa pecypcoB (MaMsTH, BpEMEHN ).

Hawnbonee ynoOHBIM TIpy MAITUHHON pean3alnuy SBIIETCS MaTeMa-
THYECKUH 0OBEKT, Ha3bIBaeMbIii KBaTepHUOHOM (cM. Ilpunoxenue ), xa-
PaKTepU3yIOMUN BEKTOP TIOBOPOTA OJJHOTO TPEXI'PaHHUKA OTHOCHUTEIHHO
JIPYroro U BKIIFOUAIOIIUHN YeThIpe ayieMeHTa. [IepBhIil U3 HUX olpeseseT
MOJyJIb BEKTOpA MOBOPOTA, @ TPH JPYTHX — OPUEHTAIMIO 3TOTO BEKTOpa
OTHOCHUTENFHO 0a30BOT0 TpeXIpaHHHKA.
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B kauecTBe 6a30BOI HHEPUUATBEHONW CHCTEMBI KOOPHHAT, B KOTOPOI,
B YaCTHOCTH, 3a()IKCUPOBAHBI KOOPAMHATHI 3B€3]] B ACTPOHOMHYECKHX Ka-
Tajorax, UCIoJIb3yeTCsl HHEPLHaIbHasl TEOLEHTPUYECKast CHCTEMA KOOP-
nunat (MI'CK). Tounoe onpenenenne UI'CK comepXuTcss B JOKYMEHTE
«I13-90» (I13 — mapameTps! 3eMin), BBIMYIIEHHOM TOMOTpaduuecKum
yrpasienueM MO PO u umeroniem cratyc rocyJapcTBEHHOrO CTaHAapTa.

Opnna u3 oceit UI'CK HanpaBieHa 1o ocu BpalieHus: 3eMJIM B CTOPOHY
CeBepHoOro moJjroca, BTopas JEKUT B MIOCKOCTH 3€MHOTO 9KBaTOpa U Ha-
[IPaBIICHA B TOUKY BECEHHETO PABHOIEHCTBHS, TPEThS JOTIOJIHSAET CUCTEMY
KOOPJUHAT 0 TpaBoii (puc. 5.1).

N (Ceep)

ConHue

|
\O/
N\

*

Touka
BeCEHHero
paBHOAEHCTBUA

X3

Puc. 5.1 Opuenrarnus UI'CK otHocutensHo ComHITa
B MIOJTHOYB 21/22 MapTa (BeceHHee PaBHOIICHCTBHUC)

[TockonbKy OCh BpalieHHst 3eMIIM HE COXPaHsSIET BO BPEMEHHU CBOIO
OPHCHTAIIMIO B WHEPIMATHHOM MPOCTPAHCTBE, & MPOIECCHl MPEIECCHH H
HYTAallU1 36MHOHN OCH ONUCHIBAIOTCS H3BECTHBIMU COOTHOIICHHUSIMH, 33 OC-
HOBY ITPUHUMACTCA ITOJIOKCHHUE 9TON CUCTEMBI KOOpAWHAaT Ha KOHerTHBIﬁ
MOMEHT BpEMEHH. DTOT MOMEHT Ha3bIBaCTCS «3MOXO0i». B Hacrosmee
BpEMSI 32 «3II0XY» IPUHUMACTCS MTOJIOKCHHUE, UMEBIIIEe MECTO B IMOJIHOYb
Ha 1 ssaBaps 2000 roga, u HazsiBaeTcs «amoxoit 2000 roma» (MexayHapoI-
Hoe obo3Hauenue — J2000).
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3a/iaun OMO3HABaHUS 3BE3/1 U ONpEeeHIs OPUEHTALUH 0 TaHHBIM
AJl B pazpabotrkax MOKB «Mapcy» pemarorcst B 4e€ThIpEX BapHaHTaX.

1. Bapumanat «Koppekmus mapameTpoB opueHTAmu KA, momydeHHbIX
WHTErPUPOBAHUEM ITOKa3aHUH THPOCKOITNYECKOTO H3MEPHUTEINS BEKTOPa yT-
noBo# ckopoct (TUBYC)».

B atom citydae anroputmbl 06padotku nHpopmanyu A/l, pacrionaras
anpuopHoi nHpopmanuen 06 opuentanuu KA (a ciemosarensro, u [ICK
AJl), oOparmatorcs K HparMeHTy 3BE€3JHOTO KaTajlora, COOTBETCTBYIOILIEMY
TOMY y4acCTKy 3B€3/IHOT0 HeOa, KOTOPBI MOXKET MOMacTh B 30HYy HaOroze-
aust AJL.

[lasiee cOmoCTaBISIOTCS YIVIOBBIE PACCTOSIHUSI MEKIY YHEepreTude-
CKUMH LIEHTPaMU, HHAUIUPYEMBbIMU AJl, ¥ YIJTIOBBIE PACCTOSHUS MEXKIY
3BE3J/laMH, [TOTIABIIMMH B BEIOPaHHBIN (parMeHT Karajora (¢ JOIMyCKOM Ha
HHCTPYMEHTAIBHYIO TTorpemrHoCcTh AJl). Tem caMbIM HACHTHPHITHPYIOTCS
HaOJrogaeMble 3BE3/Ibl  OTCEHBAIOTCS] OOBEKTHI, HE SIBIISIOLINECS 3BE3IaMU.

ITociie aTOrO0 HaXOAATCS YITIOBBIE PACCTOSHUS MEXKIY KOOpPANHATAMHU
3Be31, HaOmonaeMbIx AJl 1 3aMKCUPOBAaHHBIX B «alPUOPHOI» WHEPIIH-
QJIBHOI CHCTEME KOOPAMHAT C OMHOI CTOPOHBI, U COOTBETCTBYIOIIUX 3BE3]1
n3 karanora B UI'CK ¢ apyroit cTopoHbI, ¥ 110 METOAY HAUMEHBIIINX KBaJl-
paroB HaXOAMUTCS BeKTOp Masoro rmosopota ot anpuopHoit UCK x UT'CK,
TO €CTh BEKTOP KOPPEKLHUH (IIONPABOK K allPUOPHBIM, IIOTyUYEHHBIM I10 JaH-
ueiM ['MIBYC, napameTpam OpueHTaLIH).

Ot0 Hanbonee «OBICTPHI» BapUaHT, 00ECIICUYNBAIOLINH OOHOBIICHHE
JTAaHHBIX U KOPPEKIIMH TapaMeTPpOB OPHUEHTALNH (C YUETOM pacroarae-
MBIX BBIYUCIUTENBHBIX pecypcoB BLIBC) ¢ meprnognmuHOCTEIO 4 Cek.

2. Bapuant «Actpokoppekuus npotus CoiHIa.

B stom cnyuae B BLIBC 3aknanbiBaeTcsi KOAOBOM KOMaHAOM U3 Ha-
3emMHoro0 KoMIuiekca ynpasienus (HKY) Bekrop nanpasnenus Ha CosHie
B UI'CK, a anropuT™Mbl yrpaBiaeHUs, ONPEICITHB C TIOMOIIBIO COTHETHBIX
JaTYMKOB HamlpaBleHHe Ha «peainbHoe» ConHie, pa3BopaduBaroT KA
TakuM 00pa3oM, YTOObI BUBUPHAsL OCh BKJIFOYEHHOTO JUIsl 3ToW menu AJ]
ObLIa HammpaBJIeHa IIPOTUB peaabHoro COTHIIAY.

B pesynwrare anroputmsl 00padoTku uHbopMaruu AJl Takxke pacto-
JaraloT anpuopHoi nHpopManne, HO He O IMOJIHOW MPOCTPaHCTBEHHON
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opuentamu A/l, a mumb 06 ogaom Hampasienuu B ICK. B pesynbrare
paboTHI C BRIOPAHHBIM (DparMEHTOM KaTajora MPOU3BOIUTCS ONTO3HABAHUE
3BE3J1 U Olpe/iesieHne MaTpuilbl (kBatepHrnona) opuenranuu KA B UT'CK.

BBuy HEOCTaTOYHOCTH aPUOPHON MH(POPMAIIUH IO CPAaBHEHUIO C
MEPBBIM BApUAHTOM MPOLIECC OKa3bIBAETCs OoJiee UINTESIbHBIM.

3. Bapuant «OnpeneneHue OpUSHTAIIIH 3 HEHM3BECTHOTO MOJIOKESHUS.

3neck anpuopHast uHGopMaIHs 00 OpUEHTAIIMH OTCYTCTBYET BOBCE U
aNTOpUTMBI 00padboTKN HHpOpMauu A /| BRIHYKICHBI TPOU3BOANTH TIONCK
10 BCEMY 3B€3/IHOMY Karajory. C y4eToM pacrojiaraéMblX BBIUUCIUTENb-
HBIX pecypcoB BLIBK omnpeznenenue opueHTanum 3anumaet eie OoJbliee
BpeMmsI.

4. BapuaHT 3 ¢ oJIepKKOM Ha3eMHOTO KOMILJIEKCa yIIPaBJICHHUSI.

[Iporiecc MoXkeT OBITH CYIIIECTBEHHO YCKOPEH, ecii 00padoTka HHPOP-
MaluH MPOU3BOANTCS HA MOLIHBIX BEIYUCIUTENbHBIX cpenctBax HKY mo Te-
nemerpuueckor napopmanuu BIIBC, conepxarieit gjaHHble HAOIHOICHHM
AJl (mpu coxpaHeHHH Tpu 3TOM cTadmibHO# oprueHTanu KA B UCK).

[lomy4ueHHBIN TyTeM Ha3eMHOI 00pa0OTKH KBAaTEPHHOH OPHUEHTAINU
nepenaetcs Ha 6opT KA mo kogoBoii komanje. B pesyibrare 3HaHue opu-
eHTanuy Ha 0opTy KA BoccTanaBimBaeTcs.

Bce mepedncneHHbie BapHaHTHI HCIIOIB30BAHUS aCTPOU3IMEPECHHN
npeanoiaratoT Hanuune B BCY noctoBepnoit mnpopmaunu ['MBYC,
HMMEIOIIETO B CBOEM COCTaBe YEThIpe M3MEPUTENIbHBIX KaHana. Eciu xe B
CHUJTy MHOXKECTBEHHBIX (71Ba M 00JIee) OTKa30B M3MEPUTEIHHBIX KaHAIOB
I'MBYC omnpenenenue noiHoi (TpexocHoit) opuentannu KA B UCK mo
€ro JaHHBIM CTAaHOBUTCS HEBO3MO)KHBIM, BO3HHKAET HEOOXOIUMOCTH Iie-
pexoza K OTpeeIeHI0 1 TIOAIEPKAaHIIO OPUEHTAIINH TOJIBKO 110 TaHHBIM
AJl (pexxum crabmnmsarmu Ha AJl, cokpammenHo — CAJT).

Takas 3aaua peraercs B J1Ba dTara:

1. Pexum «actpoyaepxanusa». Vcrnonb3yeTcs B ciaydyae MOTepu HH-
¢dopmaruu o Tekymieit opueHTanuu KA (HanpumMep mocie aBapuiiHOro oT-
KJIFOUCHHSI OOpPTOBOM ammaparypsl) IOCHe IESMIIPUPOBAHUS YITIOBOM
ckopoctu KA ¢ ncronpzoBanueM pacrosaraeMsix ganHeix [ MUBYC.

B atom ciyuae ¢ukcupyrorces nanasie AJl, monmydeHHbIE B «IIEPBOM
KaJpey, a Jlajee MyTeM CPaBHEHMs ¢ HUMHU JJAHHBIX MTOCIEIYIONUX HU3Me-
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peHuii (0e3 oro3HaBaHUs 3BE3/1!) BEIYUCIISCTCS] OTKJIOHEHUE B OPUCHTAIMH
KA ot nepBoHa4aabHOTO TOJIOKEHUS, KOTOPOE MOCTYIAET B CUCTEMY CTa-
OMITM3aIUH JUTsl HETTOCPEACTBEHHOW OTPAOOTKH (IIPUBEICHHS K HYJTIO).

2. Ionnouennoe onpenenenue opuentanuu B UI'CK o nanueim AJ{
— nepexon B pexum CAJL. [lpu Haxoxnenun KA B paboueli opueHTamu
yrioBbie ckopocT KA HEBENWKH, YTO IMTO3BOIISIET CHCTEME CTaOMITH3aInN
MOJIeP KUBaTh 3aaHHOe TIonokeHue KA ¢ mpruemieMoii TOUHOCThIO, He-
CMOTpsI Ha CYIIECTBEHHO 0oJiee peKoe OOHOBICHUE TEKYIIMX JIaHHBIX
(0,25 I'm mpotus 10 't mpu mrratHOM (PYHKIIMOHUPOBAHUH C HCTIOTH30Ba-
nuem ['MIBYC).

ITepexon B pexum CAJl MOXXET OBITH OTHOCHUTEIIBHO MSTKUM, €CIH
orkaz ['MIBYC 3adukcupoBan cBoeBpeMeHHO. Eciu e mpoliiece ujaeHTH-
¢uxammn otkaza ['MBYC 3arsHyics, BO3MOXHA TTOTEPS OPHCHTAIIHH.
HmenHo B 3TOM citydae TpeOyeTcsi BOCCTAHOBIICHHE 3HAHUS OPUCHTAIINH.

OTtaenbHOM 3amaveit sBisercss npuBeneHue KA B pabouyro (opowu-
TaJbHYI0) OPUEHTAIUIO C UCTIOJIb30BaHUEM TOIBKO HHPopMarmu AJl ¢ He-
MIPEMEHHBIM yYeTOM BO3MOXKHBIX 3acBeTok AJ] Comamem u JlyHOM,
3aTeHEeHUEM uX 3emiield. JTa 3a7aya peniaeTcsi BO B3aUMOACHCTBUY JTOMIK-
HBIM 00pa3om moauduupoanHoro 6oprosoro [10 BIIBC u HazemHoro
I10 HKYV.

Bce onmcannbie BbIIE BapHAHTHI UCTIOIB30BaHUS aCTPOU3MEPEHUN
BHezpeHbI B pa3zpaborku MOKB «Mapcy u anpoOupoBaHbl Ha ICHCTBYIO-
mux KA «Monutop-2», «KazCar», «Oxcmpecc-M/1», «KazCar-2»,
«Onextpo-JI» u «Crnextp-P».
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6. CTPYKTYPA U TUIIOBBIE PEJKUMbI ®YHKIIUOHUPOBAHMUSI
CUCTEMbI YITPABJIEHUA IBUKEHUEM
KOCMMYECKOI'O AIIITAPATA

Cucrema ynpasnenus asmwxenuem (CY]]) kocmuueckoro amnmnapara
IpeCTaBisieT cOOO0H NMPOrpaMMHO-aNIapaTHbI KOMIUIEKC M IIpejHa-
3Ha4eHa JUIsl yIIpaBJIeHUs JBUKeHUEM LieHTpa Macc. CY][ BXoauT B cocTaB
(YHKIMOHAILHOTO MPOTPAaMMHOTO O0ecIedeHusT OOPTOBOW CHCTEMBI
ynpasnerns (bCY) u ocymiecTBisieT ynpaBieHne 1 KOOPAWHAIIIO TTOJICH-
creMm BCY, a Taxke ynpasisieT OpueHTalMel COMHEYHbIX OaTtapeii U ocTpo-
HalpaBJIeHHOW aHTEHHBI. B HacTosmem pasjene OCHOBHOE BHHMaHHE
YIEIEHO aJITOPUTMaM U IIporpaMMaM yIpaBJICHUs.

6.1. CTpykTypa cucTeMbl YIPaBJIeHHUA ABUKCHHEM.
OcHoBHBbIE 32]a4H CHCTeMbI YIIPaBJIeHUSs ABHKEHUEM

VYrpagieHne pexxumMaMy (PyHKITMOHHPOBAHUS KOCMUYECKOTO arnapara
Ha Pa3IMYHbIX yyacTKaX IOJeTa MPOU3BOAUTCS CUCTEMOM YIpaBICHUS
JBIDKEHUEM, peali30BaHHON B 0OpTOBOM IM(POBOI BEIYUCIUTEIBHON CH-
creme (BLIBC).

CVY]] pemaeT CIIeAyIOIIHNE 3a/1a9H:

— ynpaBieHue opueHTanueit KA myrem dhopMupoBaHusI KBaTepHUOHA
3amanHON opueHTanuu KA B mHepruansHoii cucreme koopauHar (MCK)
(cMm. mpunoxenue 1) ans cucremsl ctabmmzanuu u opuentauu (CCO);

— yIIpaBJIeHHE OpHEeHTalrel ocTpoHanpasieHHoN anTeHHBl (OHA)
myTeM hopmupoBanus 1eneykazanus (L1Y) u mpr3HakoB pe)XUMOB IS CH-
CTeMBI yrpasieHus: cMexHbMu cuctemamu (CYCC);

— yHOpaBjieHUEe opueHTanuel conHeuHslx Oarapeit (Cb) mytem ¢op-
MupoBaHus neneykazanus a1 CYCC;

— (hopmupoBanue nudpoBoi Tenemerpuueckor nadopmanmu (LITMN);

— ¢popmupoBaHne HacTpanBaeMbix mapameTpoB (HII), ucons3yembix
anroput™Mamu CY/;

— KOHTpOIb cocTosiHus KA 1o nHpopMauy 0T CMEXHBIX IOJCHCTEM
U napupoBanue HemrarHoi curyaruu (HILIC).

I'pynmel aaropuTMoB, pealn30BaHHbIE B COOTBETCTBUH C 3aJlauaMu
CVY/]1, mpencraBieHsl Ha puc. 6.1.
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CYAL dopmupoBaHue
VYnpagnenue HIT
B Ha3eMHBIX
pexmMax dopmupoBaHue
T™MHU
VYnpasiexnue Vipasnenue VYipasienue
OpHeHTaIen OpUeHTauuen OpHeHTauuei
KA Chb OHA

Puc. 6.1 Crpyxrypa CY]] KA. Bepxuuii ypoBeHb JEICHUS
(110 PYHKIIMOHATEHOMY MIPH3HAKY)

[Tpu BeimonHnenuu 3ana4 CY]l B3auMOAEHCTBYET C APYTUMHU TOACHU-
cremamu (puc. 6.2).

Ha pucynke 6.2 0603HaueHO:

CV]] — cucrema yrpasJieHuUs IBUKECHUEM;

CV LIA — cucrema ynpasiaeHMs LIEJIEBOM anmaparypoi;

CHO — cucrema nHGOPMALIMOHHOTO 00ECIICUCHHUS;

CYCC — cucteMsl ynpaBieHNs CMEKHBIMU CUCTEMAMU;

CCO - cucteMbl CTAOMIIU3AIUN U OPUCHTAIINH;

COBII — cucrema opraHu3aiii BBIYUCIUTEIHHOTO TPOLIecca;
BAKHUC — 6oproBas anmaparypa KOMaHHO-U3MEPUTEILHON CHCTEMBI.

CcyccC

A

CHO |~ | CCo

CVYI

CYUA|l— |} COBII

\
BAKHUC

Puc. 6.2 B3aumoneiicteue CY]] ¢ npyrumu noacucteMaMu
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Cucrema ungopmarmonHoro ooecreueHust (CHO) odecnieunBaet CY/]
nHpopmanmen 00 opuerTannu KA ¢ moMompio rupoCKOITNIECKOTO U3Me-
putens BexTopa yrioBoi ckopoctu ([TMBYC), actponarunka (A/l), con-
HeuHoro naruyuka nonoxkenus (CAIT) u napopmanuend, HeoOXOTUMOHN ISt
ynpasneans Cb u OHA. Texymias opuentarus KA onmcsiBaeTcs kBarep-
HUOHOM TeKyIlIeH OpHEeHTAllMU BU3UPHOM cucTeMbl KoopauHat KA oTtHo-
CUTEJIBHO YCIOBHOM MHEPIUAIbHOW CHCTEMBbI KOOPAMHAT C MOMOIIbIO
MaTpHIlBl Tpeodpa3oBaHus mort:

Xg X
V| = mort X |V
ZB BCK YUCK

[Tpu padote ¢ AJ] BO3MOXKHA peaTu3aius CJICAYOIINX PEKUMOB:

— Actpoxkoppexius nmapamerpoB opuentannu (AKP) ogamm wmim
nByMsi AJ] 10 COBOKYITHOCTH 3BE3JIHBIX KaJI[pOB Ha 3aJJaHHOM HHTEpBaJe
BpEeMEHH (IJTUTEIBHOCTD ~15+30 MUH, BBHITIOJHACTCS B PEKUME CTaOMIN-
3anuu KA B opburtansHoii cucreme koopannat — OCK).

— IIpomesxyTounas acTpokoppeknys mapamerpos opuenTanuu (AKIT)
OJHUM HIK IBYMsI Al 110 COBOKYITHOCTH 3BE3[IHBIX KaIpOB Ha 33aJJaHHOM
HMHTepBaje BpeMeHH (JUIMTENbHOCTH ~15+30 MUH, BBITOIHAETCS B pEXKUME
crabmmzarn KA 8 OCK).

— ACTpOKOppeKIHs MapaMeTpoB OPHEHTAINH, a TaKkKe KalInOpOBKa
npeiipos [MBYC (AK/I) o pesynbratam TeKylield U npenplayuiei act-
poxoppekIuil (AMUTeIbHOCTh ~15+30 MUH, BBITIOTHAETCS B PEKUME CTa-
owmn- 3annu KA B opOUTAIBHON CUCTEME KOOPIUHAT.

— Actpoxoppekrus npotuB Comana (AKC) mo omHOMY 3BE3THOMY
Kajpy, noiay4eHHoMy oT AJl, Bu3npHasi OCb KOTOPOTO HampasJieHa IPOTHB
Comnnna, m3mepenHoro ¢ nmomortnsio CAII (mmurensHoCcTh ~15+20 MUH, BHI-
ronasseTes B pexkume cradmmzanui KA B UCK). Pexxim ucmonssyercs mpu
MOCTPOCHNH OPOUTAIILHON OpUEHTAIIMY Ha HaYaJIbHOM yYacTKe MOJIeTa.

— AcTpoxoppekuus u3 HeonpeneneHHoi opuentauuu (AKH) — mpo-
BeJ/ICHHE ONIO3HABAHUS 3BE3]] IPU OTCYTCTBHU allpUOPHOH HHGOpMAaLuK 00
opuentanuu KA u onpenenenue opuenranuu KA mno pesynbraraMm ormo-
3HABaHMS OAHOTO M3 3BE3IHBIX KaJPOB, TIOJyUYCHHBIX OT BKIIOUCHHBIX A/l
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(mmuTenpHOCTD ~52+104 MuH 6e3 «dopcaka» Omo3HaBaHHS, BBITOTHICTCS
B pexknme crabmmmzannu KA B MCK).

— Actpoynepxkanne (AY]l) — onpenencHue opueHTtanuu KA otHOCH-
TEJIHHO HEKOTOPOTO HAYAIILHOTO IMOJIOKESHHUS 110 TAHHBIM OT BKJTFOUSHHBIX
A]l (BeimosHsIETCS ¢ 1aroM ~2+4 cek 0e3 OTM03HaBaHUs 3BE3]] B KaXKIOM
kanpe B pexknme cradmmmsanun KA B UCK i OCK, a Takxe Ha GoHe
MeIeHHBIX pa3BopoToB KA ~|w|< 0,1 rpan/cek).

— Crabunu3zanus ¢ ucrionszoBanueM AJl (CAJl) — onpenenenue opu-
enTanuu KA 1o JaHHbIM OT BKJIFOUeHHOTO A/l B yClIOBHAX, KOT/Ia allpuop-
Has nHpopmanus o6 opueHTanmu KA mM3BecTHa ¢ TOYHOCTBIO HE XyKe
1 rpan (BBITIONIHSIETCS € TIaroM ~2+4 cek B pexxume cradmmm3anuu KA
B UCK wmm OCK, a takxe Ha (oHe MeaeHHBIX Pa3BOpoTOB KA
~|w|< 0,1 rpag/cek).

— Actpomgmaranoctuka [ IBYC (A/I') — BHEIJIaHOBBIA ceaHC acTpo-
OTpeeCHUs MapaMeTPOB OPUCHTALMH ABYMs uiu ogHuM AJl mo coBo-
KYITHOCTH 3BE3JHBIX KaJ[pOB Ha 3aJlaHHOM HWHTEpBaJie BPEMEHHU I
MIPOBEPKH HH(POPMAITHIOHHOH HCIIPAaBHOCTH pabouero 0a3rca OpHEeHTANH
CHUO (amurenpHOCTH ~50 MUH, BBITIONHSASTCS B peKUMe cTadrmu3am KA
B OpOUTAJILHOW CUCTEME KOOPIMHAT).

Ha srane mrrarHoro (yHKIIMOHUPOBAHUS MTPU BBITIOJIHCHUHU 11EJIEBOH
3a/1aqu 1o nosetHoMy 3ananuto (I113) 1omKHO OBITH BRITOIHEHO HE MEHEee
4-x ceancoB AKII u 2-x AKJ] B cytku. Pexxumbr AKIT u AKJl Bpimo:n-
HsAIOTCA Ha (poHe perxxnMa uHepiuanbHoil opuentauu (MHO).

Cucrema cTabMIN3aUN ¥ OPUEHTAITUN 00C€CTICUNBACT CTA0MITH3AITUIO
KA B UCK. Cucrtema ynpaBieHus ABUKEHUEM B TEUCHHE BCETO IOJIETa
BbiaeT B CCO Habop npuzHakoB (Taddm. 6.1), onpeaessiFomui cocTosHUE
CCO (puc. 6.3).

Tabauya 6.1
Ob6o3HaueHue Ha3Banue [Ipumeuanue
nrsso Pexxum padorsr CCO
nusso Pexxum ynpasnenns CCO

0 — m3meputens [TBYC

reg_sad_sso | Pexum CAJl 1 — usmepurens AJl

KOIH:I TOYHOCTH I10 yIJIaM U

sptpol/6...11
YITIOBBIM CKOPOCTAM
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Ccco
[nHamuyeckne pexumsl | | Pexumbl ynpasneHus Pexum CAL
nrsso nusso reg_sad_sso
rQ — 0
—  HavarnbHbIN —[ He onpefeneH
1 NpOrpaMMHbIN B
| pa3BopoT ] KyOM
r2————— 2
— cTabunmsauus - ac
-3 — r3
— nemndumposaHme — OC (BKUW2)
r4 ——————— 4
| saKpyTka — OC v OK(BKN 1)
_—5 OTKIOYEeHVEe
yrnpaBneHus
_- crabunmsauyus
KyaOM

Puc. 6.3 Crpyxkrypa pexxumos padorsr CCO

JluHaMUueCKuil peUM CUCTEMbI CTA0OMIIN3allMK U OpUEHTaUUH (TIpH-
3HAK NIsS0) XapaKTepu3yeTcs CTPYKTypoit u napamerpamu koutypa CCO.
CCO peanuzyer cleayroime JMHaAMUYEeCKUE PEeKUMBbI:

1. Pexxum mporpamMMHOTO pa3zBopoTa (nrsso = 1) — B 3TOM pexxumMe
CCO otpabarsiBaeT porpaMMHBIE Pa3BOPOTHI, 3a1aBaemble CVY]] uepes
MIPOrPaMMHYIO CKOPOCTb U TIPOTPAMMHBIN KBAaTEPHUOH OPUEHTAIHH.

2. Pexum crabmmmzanuu (nrsso = 2) — B atom pexume CCO ocy-
mecTBisieT crabmmmsanuio opueHtaruu B MCK, 3agaBaemoii CY/] ¢ no-
MOIIBI0 KBaTepHUOHA 3aaHHoN opuenTtauuu. [lepeson CCO u3 pexxnma
MIPOTPaMMHOTO Pa3BOPOTa B peKUM cTadmnu3armu npoussoaut CY/J] mocne
0TpabOTKH MTPOTPaMMBI Pa3BOPOTa M YCIIOKOCHUS B KOHEYHOU OPHEHTAIINH.
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3. Pexum nemndupoBanus (nrsso = 3) — ucnonssyercs CCO npu
NeMII(UPOBAHNH YTIIOBBIX CKOPOCTEH 110 BCEM TPEM OCSM CBA3aHHOM CH-
crembl koopauHar (CCK) mo 3HadeHu#, 00ecreunBaronmx HOpMaTHBHOE
Hayvao pexuma nocTpoeHus conneunoit opuentaiuu (I1CO).

4. Pexum 3akpytku (nrsso = 4) — B atom pexxume CCO obecreun-
BaeT 3amannyio CY]l yrmoByto ckopocTs KA.

5. Pexxwm OTKITFOUEHWsI yIIpaBieHUs (nrsso = 5) — B 93TOM peKUMeE
CCO He ynpapisieT yIioBbIM nonoxkeHueMm KA v mpou3BOIUT BEIKITIOUCHHE
OpraHoOB YIpaBieHHs (KOMIUIEKC YMPABISAIONINX JIBUTaTeseil MaXOBUKOB
(KVIIM), neurarens cradmmsaru (JIC)). PexwM rcrmons3yeTcs Ha Hadallb-
HoM 3tane npu oxxkuganuu roroHoctd [ UBYC u JIC, a Takoke B HELITAaTHOM
CUTYyallu{, HAIIPUMEpP PEKUM HEOPUEHTHPOBAHHOTO MOJIETA.

6. Pexum cradmmsanuu 06oporoB KYJIM (nrsso = 6) — ucnosb3y-
ercsi Ha HadalibHOM dTane napupoBanus HIIC «HTerpanbHbIil OTKa3
I'MBYC» npu noiHOM OTCYTCTBHU HH(OPMALIUHU 00 YITIOBOM IOJIOKESHUH
1 YIJIOBOM CKOPOCTH.

[Mpusnak pexuma CAJl reg sad sso hpopmupyercst CY]] B cOOTBET-
CTBUU C LUKIorpaMmmon pexxuma CAJl mocie ycrnemHoro npoBeieHus pe-
KUMa acTpoornpeencHus 0e3 anpuopHoit naGopmaruu. [Ipu momydyenun
npuzHaka pexnma CAJl cucrema cTabnin3anuy 1 OpHEHTAINH TIEPEXOANUT
Ha WCIIOJIb30BaHUE COOTBETCTBYIOIINX AJITOPUTMOB YITPABICHHUS.

Hcnonp3yroTes cnenyromue pexkuMbl yIpaBiIeHUsS CUCTEMOM cTabu-
JU3alUN 1 OPUEHTALUHN (TIPU3HAK NUSSO):

1. Crabunmzaiust 1 pa3BopoTHI ¢ uctoib3oBanueM KYIIM (nusso = 1).

2. Crabunusanus 1 pa3BopoTsl ¢ ucnonb3oBanueM JC (nusso = 2).

3. Crabwm3zanus ¢ ucnoab3oBanueM [IC B pexxume BbLIaY1 KOOPAM-
Hupytomiero umnynsca (BKN) 2 (nusso = 3). B atom pexume crabunmza-
mus 1mo ocu OX| ocywmecTtBuserca OTKIrodeHueM oapHoro uz JIC,
ucnonb3yemsix npu BKH, no ocsam OY; u OZ; — BkitoueHHeM HeoOXoau-
MmbIx JIC.

4. Crabunuzanus ¢ ucnois3oBanuem JIC u JIK B pexume BKU1
(nusso = 4). B satom pexume no ocsim OY| u OZ; crabunuzanus ocy-
HiecTBiIsgeTCa OoTKItoueHneM oaHoro u3 JIK, nmo ocu OX| — BKIIOUEHHUEM
Heooxoaumbix J1C).
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Tabnuya 6.2
Hamveno-) ObosHa- Paspsusl | Kon Pesxxum 3HaueHUS
BaHUC | 4YCHHC
0 (000)| Tpy6sii Vo=V =Vv =3 rpan
II .
1 (001) fg{ﬁ:&y V=V =Vv =1 rpan
Pexum
Kon 2 (010) Ve=Vi =Vv =8 cex
TOYHOCTH |  kiu SI/) ép %1 BKI2 (JIC)
. Pexum
oy 3011y BKul VO YY=Vv=
(Ic + o |~ O e
Mpeuusuon-| Vo=V =Vv =
4 (100) HBIH =+ 2.5 yr.cex
o meIZVcoy1=szl=
0(000)| Tpy6wiit |_ 0.02 rpam/cex
Kon
Ipomexy- Vo,.,=Vo,=Vo_=
TOYHOCTHU 1 (001 > x1 V1 z1
o yrio- | ktw S/l;tploll (001) tounblit  |=0,01 rpan/cex
BOH Vo, ;=5-10"*rpam/cek;
cropocTH 2(010) | TPIMBHON 7y =24104 rpasee
Vw,=2+10"*rpag/cex
Tabauya 6.3
nusso nrsso ktu ktw
| 2 — KOHEYHBIN Pa3BOPOT
1 (KYIM) 0 — yacTHBIN pa3BOPOT
2 4 2
1 1 — KOHEUHBIN PA3BOPOT
0_ o HE KOHTPOJIUPYETCS
YaCTHBIN Pa3BoOpOT
2 (A0) 2 1 HE KOHTPOJIUPYETCS
3 HE KOHTPOIUPYETCS HE KOHTPOJINPYETCS
HE KOHTPOJIUPYETCS HE KOHTPOJIUPYETCS
3 (BKN2) 2 2 HE KOHTPOJIUPYETCS
4 (BKU1) 2 3 HE KOHTPOJIPYETCS
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[TporpamMMHasi TOYHOCTB BBITTOTHEHHUS COOTBETCTBYFOIMX KOHKPETHOM
THITOBOM TIosieTHOM orrepartuyl — TT10 (3a HCKITIOUeHNEM OTIePAIIHH «IEMII-
(dupoBaHue yIIOBBIX CKopoctTei») opueHTamuu (V@cry;) U YITIOBOH
ckopoctt (Vocpy;) onpenensiercst npusHakamu, Gpopmupyemsivu CYJI
(cm. Tabmd. 6.2).

Kozb! TOUHOCTH, COOTBETCTBYIOIINE KOHKPETHOM KOMOUHALIMU NIPH-
3HaKkoB yrpasienus: CCO, npuseneHs! B Tadm. 6.3.

Pasrpyska KYJIM 3anaercsa CY]] o 3anpocy CCO npu HaJIm4Iuu pas-
peleHus B TeKylieM pexume. Hanpumep, npu Beimonnennu 113 npuznak
pas3pelIeHns pa3srpy3Ku COAEpKUTCs B cocTaBe napamerpos 113. 3ampoc
Ha pasrpy3Ky GOpMHUpYyeTcs IO AOCTHKECHUH IOPOTrOBOTO 3HAYCHUS YIJI0-
BOU CKOpOCTH aBurarens-maxoBuka (JIM). Pasrpyska KYJIM mpowusso-
mutcst CCO B pexxume cradunmm3aruu ¢ momotbio J1C (nrsso=2, nusso=2),
pu 3ToM Ha JIM nopaeTcs ynpasiisitolnii CUTHAJ, yMEHbIIAOIINAN HX yT-
JIOBYIO CKOPOCTb.

[Tocne ycmemnoro 3aBepineHus pasrpy3ku CCO cHEMaeT 3ampoc Ha
pasrpy3ky. Hamee CY]] Bo3pamaer CCO B peXuM CTaOMIN3ANNH C TI0-
mompio KYJIM. Pasrpyska moxet ObiTh ipepBana CY/] B 11000# MOMEHT
myTeM OOHYIICHUS TpHU3HAKa 3ampoca Ha pasrpy3ky u nepeBogom CCO B
pexum ctabunmmzanun Ha KY/IM (nusso=1). Taxoke pasrpy3ka MOXeT OBITh
MpOBeJIcHa MPUHYAUTEIBHO TPU MOJTYYEHUH COOTBETCTBYIOLIEH KOTOBOM
koMau 6! (KK).

Cucrema ynpasneHusi cmexubiMu cuctremamu (CYCC) mpenna-
3Ha4YEHa AJIsI OCYIIECTBICHUS HEOCPEACTBEHHOTO YIIPaBIEHHs OOPTOBBIMU
yCcTpoiicTBaMu (M3MEPUTEIBHBIMUA U UCIOJIHHUTEIBHBIMH), & TAKXKE IS
o0ecrie4eHus B3aUMOICHCTBHS CO CMEKHBIMH CHCTEMaMH, TAKMMH, KaK CH-
crema sHeprocHadxkerms (COC), cucteMa 00eCIIedeHUS TETUTOBBIX PEXkKH-
MoB (COTP) u T.1.

VYrpaBiieHre OCHOBHON YacTbIO HCIIOJTHUTENBHBIX U U3MEPUTEIBHBIX
nipubopos mpoussoautcst CYCC no ykazanusim CHUO u CCO. Co cTopoHbl
CVY]l 3amaercst TOMIBKO COOTBETCTBYIONIUI pexuM pabotbl. Hemocpen-
ctBernoe B3aumoneiicreue CYJ] u CYCC BkmrodaeT B ceos:

— ¢popmuposanue ans CYCC ueneykazanust (3aJaHHOTO yIjia ycTa-
HOBKH) JUUIsl COJTHEUHBIX OaTapeit;
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— popmuposanue st CYCC koMaH[ JUTsl yIIPaBJICHUS IBUTATEIIHHOM
yctanoBkoii (1Y) B pexuMax BeIIAYH KOPPEKTHPYIOIIETO UMITYIIbCA;

— dopmupoBanue st CYCC mapamerpos ynpasinenus OHA (meme-
yKa3zaHUH, peKUMOB paOOTHI);

—nonyderne ot CYCC npu3HaKoB COCTOSHUS YaCTH ariaparypbl 0op-
TOBOU CUCTEMBI YIPABICHUS, B T.4. IPU3HAKOB cOCTOsAHMS 1Y, 0TKa30B
COCB, COC c uennio obecrieueHust padboTel KA B HEIITaTHOW CUTYaIlHH.

B3anmMoneiicTBre ¢ 60OpTOBOM ammaparypoil KOMaHTHO-H3MEPHUTEITb-
Hoii cucremsl (BAKHMC) ocymiecTBisieTcss Mpu MOMOIIX Tepeadn Ko-
mangHoH (113, KK) urpopmaium, moaydeHHONH OT HA3€MHOTO KOMILIEKCA
ympasierus (HKY), morpedurensm u nepemadeid TeaeMeTpHUIECKON WH-
¢dopmarmu ot moacucreM bCY vepe3 BAKUC B HKY.

Cucrema ynpasnenus asmwkenueMm uepe3 BAKMC nonyuaer or HKY
MacCHB JJaHHBIX TOJETHOTO 3aJaHusl, KOTOPBIM 3amiCchIBaeTCA B CIIELU-
QJIBHO BBIIEJICHHYIO 00JIaCTh ONEPAaTHBHOIO 3alIOMUHAIOLIETO YCTPOUCTBA
(O3Y), ogHOBpeMeHHO (hopMHPYsT COOTBETCTBYIOIIUI MpU3HAK. BTopoi
BUJ KoMaHHOH nHpopmaruu, nonydaemoit CY/] or BAKMC, — komoBbie
koMaHibl. OHU peanusytotcs B Bujae nepeMeHHbix O3V, kotopeim BAKUC
MIpUCBaNBaeT ONpe/eleHHble 3HaueHus B 3a7aHHblil ¢ HKY moment Bpe-
Menwu. [1o momyyennu xomnoBoii komau el CY] mommKHa HAYaTh BRITOTHEHIE
MIPEANUCEIBACMBIX NeHcTBUN. TemeMmerpudeckas WHPOPMANHSI B YaCTH
CY] popmupyercst cuctemoit Bzaumoseiicteuss BAKHMC B coorBeTcTBUM C
nepeureM U nepenaercs B HKY. Ona BkitouaeT B cebs mpr3HAKOBBIE Mac-
cUBBI ((POPMUPYIOTCSA TPU OOHOBJIEHUHM MH(POPMAIINH), pa30BbIe CPE3bI
(popmupyrores non ynpasnenuem CY][ B onpenesieHHbIE MOMEHTHI Bpe-
MEHH), MaCCHUBBI, POPMHUPYEMBIE C 3aIaHHON YaCTOTOM.

Cucrema obecrieuenns BerauciaurensHoro npouecca (COBII) mpenna-
3HAYEHA JUIsl peaau3auy HuKiorpammsl Berauciaenuit BIIBC, konTposns pa-
6orocnocoonoctr BIIBC 1 npu He0OX0ANMOCTH MTPOBEACHUSI ONIEPALIUIA 110
BOCCTAHOBIICHUIO pabouei koHpuryparwm bIIBC, B 4acTHOCTH IIPOBEICHIST
pexondurypamnun. B npomecce pexonduryparwm COBII nponsBonuT nepe-
BOJI TpaHeii 00pToBOH 1H(POBOI BEIuncIUTEIbHON MamHbl (BLIBM) mim
Oroka ynpasnenust U kouTpois (BYK) B/u3 cocrosiHust akTHBHBIX WITH pe-
3€PBHBIX, YTO MOXKET HOTPEOOBATh ONPEACICHHOTO BPEMEHHU U B HEKOTOPBIX
ClIydasiX MPUBECTH K KPATKOBPEMEHHOMY MPEPHIBAHUIO BHIYHCIUTETLHOIO
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nponecca. B ¢Bsi3u ¢ 3TUM mporieypa peKoHPUTYypaui TPOU3BOTUTCS
TOJIBKO Ha TE€X y4JacCTKax I10JIETa, KOrjJa OHa MUHHUMAaJIbHO BJIMACT Ha IIPO-
LECCHI YIPaBJICHUs, HATPUMEP BHE y4acTKOB pa3Bopora. Takum oOpazom,
B3anmogpeticteue CY/] u COBII 3akmtouaeTcst B GOpMHUPOBAHHUH 3alPETOB
Ha peKOH(UTYyparyio Ha OTIPEIeIeHHBIX YYacTKax MoJIeTa.

6.2. YnpagsJieHne IBHKeHHEM KOCMHYECKOI0 anmapara

CrpykTypa cucTeMbl ynpasieHus aBmxeHueM KA sBisercs uepap-
xuueckoi (puc. 6.4). [l pa3paboTKu 1 aHajIM3a COOTBETCTBYIOIINX aJro-
PUTMOB HCIOJIB3YIOTCS 3JIEMEHTHI sA3bIKa Ipah)uuecKoro MOJAEeIUPOBAHUS
UML [5].

DJeMeHTapHBIMH OTNEPalUsIMH, KOTOPbIE MOTYT OBITH peaTn30BaHbI
CV/l, sBISIOTCA TUIIOBBIC MOJIETHBIE ONEPALNH, ONPEACISIOMINE CII0CO0
3aganus opueHTauu KA, HarmpuMep pa3BopoT BOKPYT 3aJaHHOW OCH Ha
3amannbrit yron. TTIO peanmusytorces momcucremoit CY]l — cuctemMoit mpo-
rpammuoro ynpasnenust (CITY). IMocnenoBarensnoctu TIIO, peanusye-
MbI€ C LEJIbI0 BBINOJHEHUS KakoW-1M00 (YHKLIMOHAJIBHOW 3azau,
omnpenessitoT pexkuM pabotsl CY]l, Hanpumep pexuM MOCTPOCHHS COl-
HEeYHOU opueHTanuu. Bee pesxkumbl padotel CY]] peanmnsyroTes TpyImoi
AITOPUTMOB-IUCIIETICPOB PEKUMOB Uepe3 uMeromuiicst Hadop TII1O.

Vrpasnenne nepexogamu CY/[ B paznudHble peKUMBI OCYIIECTB-
JSIETCSI ANTOPUTMaMH-TUCIIETYEpaMH yIIPaBJICHUS PEKUMaMH B 3aBHCH-
MOCTH OT TEKYIIEero criocoda ymnpasieHus pexxumamu CY/l, Harpumep 1o
LUKJIOTpaMMe HadyaJIbHOTO yJacTka nnu 1o [13.

6.2.1. TunoBble MoJiIeTHBIE OMEPALMU

‘YHUBEpCaTbHBIM dJIEMEHTAPHBIM CIIOCOO0M 3a1aHus opueHTarn KA
SIBIISIFOTCS] TUTIOBBIC TIOJIETHBIE OTIEPAIIMH CUCTEMBI ITPOrPaMMHOTO YITPaB-
nenusi. C momotnpto nmociuenoBarenbHoctei TIIO peanusyroTcst Bce pe-
JKUMBI yIPaBICHUS, KPOME PEXKHUMOB JIeMI(UPOBAHUS M 3aKPYTKH,
MTOJIFOTOBUTEIIEHOTO PEXHMa U PEXMMa HEOPUEHTHUPOBAHHOTO ITOJIETA.
TIIO ompenensieT crocod 3amaHus KOHEYHOH opueHTaruu KA u crioco6
repexojia N3 HadaJbHOW OPUCHTAIINH B KOHEUHYIO.

CucremMa MporpaMMHOTO yTIpaBiIeHHs opueHTarue KA, siBissch moa-
cuctemoirt CY]] KA, obecnieunBaet Bo B3aumoericteuu ¢ CY]I, cuctemoit
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CTaOMIM3alMK 1 OPUEHTAILINH, CUCTEMOH HH(POPMALTMOHHOTO 00eCTICHeHUSI
BBIPabOTKY IporpaMMHO¥ (3aarorieit) HH(popMayu Ui yIpaBIeHUsS OpH-
edaranuei KA.

Takoe nocTpoeHue cucTeMsl ynpasieHus: opueHrauueit KA ocHoBano
Ha HIMPOKO PACIPOCTPAHEHHOM B TEOPUM U MPAKTHKE YIIpaBIE€HUS AUHA-
MHYeCKUMH oObekTamu [1, 2, 14, 15] cmocobe nmeKoMITO3uIny 00TIeH 3a-
Ja4yl yNpaBICHUS CIOXKHBIMH, B OOIIEM cllydyae HEIMHEHHBIMH |
HECTAalMOHAPHBIMH, pealbHBIMI 00bEKTaMH Ha HePAPXUIECKH OPraHU30-
BaHHBIN PsiI CYIECTBEHHO O0JIee MPOCThIX YaCTHBIX 3a1a4. [Ipu aTom yact-
HBIC 3a/1a4H YK€ MOTYT OBbITh IOCTAaBJICHBI M PEILICHBI JOCTATOYHO CTPOTO,
C y4eToM crieliupUIeCcKHX sl HUX KPUTEPHUEB U OrpaHnveHuil. B ciryuae
a/IeKBaTHOI'O Y4eTa BBIIIECTOSAIIMMU B HEPAPXUU CUCTEMbl YIIPABICHUS
3BEHBSIMH OCHOBHBIX JMHAMHUYECKUX M PECYPCHBIX XapaKTEPUCTHK HUKe-
CTOSIIIMX TAaKOW MOAXOA K (POPMHUPOBAHHIO CUCTEMBI yIpaBieHHs obec-
[IEYUBAET XOPOILEE KAaYeCTBO CUCTEMBI B LICJIOM.

B paccmarpuBaeMowm cityuae ynpaiienusi opuenrtanueit KA pernienue
oOmelt 3anaun obecreunBaeTcs pasJesiecHueM Ha 3a1aqy [IpOrpaMMHOTO
pa3BopoTa U 3ajlavy CIeKEeHU-CTaOUIN3aIIH.

Llenpr0 MpOrpaMMHOTO YIpaBICHHsI OpPHUEHTAIMEH sBisieTcst popmu-
pOBaHHE IPOrPAMMHOM, IPUBA3AaHHON KO BPEMEHH TPAEKTOPHUHU IIEpeBOAa
opuentauuu KA u3 HauanbHON OpUEHTALUU B 33JaHHYIO, C YUYETOM Ha-
YaJIbHOTO U 3aJIaHHOTO KOHEYHOTO BEKTOpa yIiIoBoW ckopocTu. [1pu aTom
JIOJKHBI COOTIONATHCS 3aJaHHbIE OTPAaHUYECHNUS KaK HA IPOrPaMMHYI0 OpH-
eHTauuio (cHopMynupoBaHHbBIC, B clIydae HEOOXOOUMOCTH, B BUIE ABYX
KOHYCOB OTHOCcHUTENbHO HekoTopoi ocu CCK), Tak U Ha CKOpOCTh ee u3-
MeHeHus. Kpome 3Toro, orpaHMYeHHs pacIpOCTPAHIIOTCS Ha YIIPABICHUE
(yrmoBoe ycKOpeHHe) B TOTYYESHHOW pelyIMPOBaHHON TMHAMUYECKON CH-
CTeMe, ONMCHIBAEMOI CHCTEMOI TpeX CKaISpHBIX auddepeHnnaibHbIX
ypaBHEHU# BTOpOro mopsiika. OCHOBHBIM KPUTEPHUEM ONTHMAaJIbHOCTU
(dhopMHUpyeMOil TpaeKTOpUH SBISIECTCSI MUHUMYM BpeMeHHu MaHeBpa. Oc-
HOBHOH BBIXOAHOH mporpammHoi nHpopmanmeid CITY miast orpadotku
atoro MaHeBpa mocpenctBoM CCO SBISIIOTCS KBaTEPHUOH MPOTPAMMHOM
opuentrauuu B UCK n BexTop nporpamMmmHoii yriosoii ckopoctu B CCK.

CIIY peanusyeT cienyromue «3J1eMEHTapHbIE» TUIIOBBIE MOJIETHBIE
oTieparyu, XapakTepu3yeMble KOAOM:
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TIIO-0 — crabunu3anys HadaabHOH OpUEHTAIIH.

TIIO-1 — TopMokeHHE (TIpOTpaMMHOE IeMIT(UPOBAHUE).

TIIO-2 — HauenuBaHue MO BEeKTOPY (oOecriedeHne OpUeHTAINH 1ieTie-
Boit ocu, 3agarHoi B BCK), o neneBomMy HampapieHHI0, 3aJaHHOMY B T1e-
neBoii (MCK nnm BCK B 3aBucumocTn OT mpu3Haka ncsk) cucreme
koopauHatT. HauanpHas W KOHEYHAs YIJIOBBIE CKOPOCTH JOJKHBI OBITH
paBHBI Hym0. POopMHUpYETCS OAMH MPOCTPAHCTBEHHBIN Pa3BOPOT € MOCTO-
SHHOM OCBIO BpaIllCHUS.

TIIO-3 — opuenTanus no pUKCHPOBAaHHOMY KBaTEpPHUOHY (33 JaHHOMY
B MCK, HavanbHast U KOHEUHAas! YIIOBBIE CKOPOCTH JIOJKHBI OBITH PaBHBI
Hym0). @opMuUpyeTCst OIUH NPOCTPAHCTBEHHBIN Pa3BOPOT C HOCTOSHHOM
OCBIO BPAIICHMS.

TIIO-4 — opueHTaIus B COOTBETCTBHUH C IIOJIMHOMHAJIHLHBIMU 3aBUCH-
MOCTSIMHM IO yTJ1aM Diepa.

TIIO-5 — opueHTanus 1Mo NPOU3BOILHOMY ((PUKCHPOBAHHOMY HIIH Tie-
peMeHHOMY ) KBaTepHHUORY, 3ananHomy B ICK. HaganpHas ckopocTs TIpo-
n3BonbpHasL. LleneBas — mocrosHHas O BEIMUYUHE U HarlpasieHuto. LleneBas
ckopoctb 3a7aHa B ICK. Peanuzyercs nocpencTBOM OT OTHOTO 0 TPEX Mpo-
CTPaHCTBEHHBIX Pa3BOPOTOB C TIOCTOSIHHOM (/151 Ka)KJI0T0) OCBIO BPAILIEHNSI.

TIIO-6 — opueHTaUs 1O KBAaTepPHUOHY ((DPUKCUPOBAHHOMY WIIM He-
3HAYUTENIBHO U3MeHsIomemMycst), 3agannomy B OCK. HaganbHast ckopocTb
MIPOU3BOJIbHAS, KOHEUHa (11eJIeBast) — MOCTOsIHHAS 110 BEJTMYMHE U HaIpaB-
JIeHUIO (M HE3HAUYUTEIbHO M3MEHSIIOIIasics ), HO OM3Kast K OpOUTaIbHOM.
Peanusyetcs mocpencTBOM OT OJHOTO /10 TPEX MPOCTPAHCTBEHHBIX Pa3BO-
POTOB € MOCTOSTHHOM (7151 Kak10r0) ockto BpameHus. lannas TIIO wuc-
noJib3yeTcs it opranusanun pexxuma MHO co cradmmzarueit 8 OCK.

TIIO-7 — MOBOPOT Ha 3aIaHHBIN YTOJ BOKPYT OCH, 3aJJaHHOU B IIeIIe-
Boii cucreme koopauHat (MCK wim BCK). IToBoport ocyiecTBasieTcs B co-
OTBETCTBHH CO 3HAKOM 3aJaHHOTO ymia. BelnunHa 3aJaHHOTO yIa He
JOJKHA MPEBBIIIATh TpeX 000poToB. HauanbHast yriioBasi CKOpoCTh JOJKHA
ObITh paBHa Hyt0. DopMUpyeTCst ONMH IPOCTPAHCTBEHHBIN Pa3BOPOT C HO-
CTOSTHHOH OCBIO BpaIlleHUSI.

TI1O-8 — KOppeKTHUPOBKa KBAaTEPHUOHA II€JIEBON OPUEHTAIUH B pe-
KUME CTaOWIM3allMM C y4eTOM HEJOIyCTHMMOCTH 3aCBETKHM paguaropa
XOJIOMUITBHHKA. 3a/1aeTCsl aBTOMATHUECKH ITOCIe OTPAOOTKH MPOTrPaMMHOTO
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pazBopota B TI1O-6 B ciryuae Hanu4usi COOTBETCTBYIONIETO pu3Haka. Ho-
MHHAJIBHBIN 1eNTeBoi kBarepHUOH 3amaercs B OCK, orpanudenwue meie-
BOI OpHEeHTalNH1 334aeTCsl 3HAYSCHUSIMU CHYCa U KOCHHYCa MaKCHMaJIbHO
JOIYCTUMOTO yIiia MexIy ocbio OY| n HampasienueM Ha CosHIe.

TI10-9 — HanemuBanue neneBoit ocu KA (3amannoit B CCK) o niepe-
MeHHOMY LienieBoMy HampasiieHuto B ICK (onpenensemomy, Harpumep,
HaleIMBaHUEM Ha 3a/IaHHYI0 ((UKCUPOBAHHYIO) TOYKY MOBEPXHOCTH
3eMITi) TP IOTIOTHUTEIHHOM YCIIOBUAH (HAIpUMep, TPUHAIIEKHOCTD TN
MuHuUMasbHOe oTKIIoHeHHEe ocu OY; CCK miockocTu 3KkBaTtopa ¢ Halpas-
JICHWEM B CTOPOHY JIMHEWHOU CKOPOCTH JINOO MAaKCUMU3AIUs OCBEIICHHO-
CTH COJTHEUHBIX Oarapeii).

TIIO-10 — pa3roH 10 3aJaHHON CKOPOCTH — (POPMHUPOBAHHE TIEPEMEH-
HOM MPOrpaMMHOM OpUEHTAINH, COOTBETCTBYIOIIEH N3MEHEHUIO OPUEH-
TalW# OT HAYAJIbHOH (TEKyIIeH WM MPOIIION porpaMMHoit). [1pu aTom
MpOrpaMMHasi YIJIOBast CKOPOCTh PABHOMEPHO M3MEHSIETCS OT TPOEKIINN
BEKTOpa HAYaJIbHOW CKOPOCTH (TEKYIEH WK MPOILION MporpaMMHON) Ha
BEKTOp 3amanHoi 10 3amanHoi B eneBoit (MCK umu CCK) cucteme koop-
JTMHAT. YCIOBHEM KOPPEKTHOTO MCITOIB30BAHUS SBISETCSI MAJIOCTh OTKJIIO-
HEHUs OpTa Ha4aJIbHOM CKOPOCTH OT OpTa 3a/laHHON CKOPOCTH.

Bce mporpammusie pazBopotsl, kpome TI10-4, dopmupyrorest kKak on-
THMAaJIbHBIE 110 OBICTPOACHCTBHUIO C YUETOM CIEIYIOIINX OTPaHIMYEHHI:

1) orpanmueHWil HA BEIHYNHY YITIOBOW CKOPOCTH;

2) orpaHWYEHHI HA BETMYMHY yIIIOBOTO YCKOPEHHUS, OMPEIEIIEMOTO
AIUTUIICOUIOM PACIIONIAraeMbIX YCKOPECHHUI;

3) orpanuyeHui Ha yroia Mexay ocbio OY| U BEKTOPOM, HarpaBJieH-
HbIM Ha ComHite.

Peanuzytorcs nBa cmocoba CcOOMIONEHHUS OTHX OrpaHUYEHUH:
OTpaHUYEHHE YIJIa MPU Pa3BopoTe (KOPPEKIHs TPAeKTOPHH Pa3BOpOTa
ITyTE€M BBIIIOJIHEHUS IPOMEKYTOUHOTO pPa3BOpOTa) U OrpaHHUYEHHUE yIvia B
KOHEYHOI OpHeHTalNH (KOPPEKIINs KBaTepHUOHA KOHEUHOM OPHEHTAIUH).
ITpu 5TOM Kak HayanbHas, TaK M KOHEeUHast opueHTanu KA 1omkHbI yaoB-
JIETBOPSATH YKa3aHHBIM OTPAHUYEHUSAM.

HeoOxopuMocTh coOMIONEHNST OrpaHUYEHUSI B Pa3BOPOTE OMpere-
JISIeTCs PU3HAKOM, (POPMHUPYIOIIUMCS B 3aBUCHMOCTH OT TEKYIIIETO CITO-
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coba ympamnenust pexxumamu CY]l w peanmsoBanHbiM B Bujae HIL.
OrpannyeHuss Ijs pa3BopoTa COONIONAIOTCA B PEKUME aBTOHOMHOTO
ynpasieHus u npu padore 1o 113.

HeoOxoauMocTh coOMrOeH s OTpaHUYEHSI B KOHEYHOW OpUEHTAITNN
omnpernensercs Npu3Hakom, 3aaasaeMbiM B 113, nunu — npu orcyrersuum 113
— npusHaxkoM n3 HII B 3aBucHMOCTH OT cioco0a ympaBiIeHns peKuMamH.
OrpannueHue coOIOIaeTCsS B PEKUME aBTOHOMHOTO YITPABIICHHSL.

[Ipu OTCYTCTBUM 3TOTO MPU3HAKA MTPE/IIOIAraeTCs, YTO Ha4aabHOe U
KOHEYHOE COCTOSIHUS SBJISIOTCS JIOMYyCTUMBIMH.

Ha6op TITO moxeT ObITh pa3iuueH 1jis pa3Hbix KA B 3aBUCHMOCTH OT
TpeOOBAHMH TEXHUYECCKOTO 3alaHus Ha CHCTeMy yrpaBieHus KA.

Hexoropslie BapuanTtsl ncnoiaszoBanus TIIO CITY B CY;

— TIIO-1 Moxer OBITH ambTepHATHBOW AeMI(pUPOBAHUIO (Cpen-
ctBamu CCO) B ciayuae HEHYJIEBOM TEKyIEH CKOPOCTH MEpe 3a1eHCTBO-
Banuem TIIO-2, 3, 7;

— TIIO-2 ucnons3yercs npu nposeneHun pexknma AKC;

— TIIO-5 ucnonp3yercs B pexume 1ICO Ha sTame «IIpUBEICHUS
Connuay» B nientp C/II. Kpome storo, TIIO-5 MoXeT BAATBCS aabTepHa-
tuBoi cBszke TIIO-1 —TIIO-3 B cirydae HeHyneBOI HadaIbHON (TEKyIEH)
CKOPOCTH.

— TIIO-6 mpemHa3HaueHa ISl peann3aliii IMTaTHOTO PeKuMa pa-
0O0TbI — oJ/IepKaHMsl OpHeHTannu, 3aganHoi B OCK.

— TIO-7 ucnons3yercs B IICO nHa 3tane noucka ConHIla, TaKxKe
MOYKET MCIIOJIb30BaThCs, HAPUMED, AJIS TPOBECHUS FOCTHPOBKH LIETEBOM
anmaparypel.

Bcnencteue 3aBUCMMOCTH B pacCMaTpUBaeMOl CHCTEME pacrioarae-
MBIX (TIPEACTBHO peaTn3yeMbIX) YIIOBBIX YCKOPEHHUH, B YACTHOCTH OT
mraoBeHHOM opuenTanun B CCK ocu moBopoTa, 94T0 00YCIOBICHO pa3iiu-
YHeM pPa3BHBAEMBIX YMPABIAIONINX MOMEHTOB U MOMEHTOB HMHEPIINH T10
cBsi3aHHBIM ocsiM KA, momydenue 6113K0ro K ONTUMaIbHOMY MO ObICTPO-
NEHCTBUIO PELIeHHs JaKe B PeAYLIMPOBAHHON CHCTEME SBISIETCS B 001IEM
Clly4yae HeTpUBUaIbHOU 3aaueil. [IoAToMy B KauecTBe CIEAYIOIIEro 3Tana
YHPOILEHHUS UCXOIHOM 3aJjauil MIPUHATO OIpaHNYEHUE MHOMKECTBA pellle-
HUI KJ1acCOM ITOCIIeI0BATEIbHBIX, ONTUMAIILHBIX 110 OBICTPOAECHCTBHIO pa3-
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BOPOTOB C IOCTOSIHHOM JUIs Ka)KJI0OT0 OpHeHTalnel ocu nosopora. B atom
cily4ae TPOU3BOJIbHAS MTEPEOPHUEHTAIUS C YUETOM OTPaHWYEHUH Ha OpH-
CHTALMIO MOXKET OBITh OCYIIECTBIIEHA HE Oojiee YeM 3a YeThIpe MOCIea0-
BaTeNbHBIX Pa3BOPOTA, KAKIBIH M3 KOTOPBIX OMHMCHIBAETCA CKAISPHBIM
muddepeHuanbHBIM yPAaBHEHHEM BTOPOTO TOPSAKA C IOCTOSHHBIM
OrpaHHYEHHEM Ha ynpasieHue. [Ipn 3ToM orpaHnyeHne yrioBoro ycko-
pEeHMs IS KaXKJI0TO pa3BOpOTa OMPEENIeTCs AIUIMIICONIOM pacrioarae-
Mbix B CCK yckopenuii u opuenTaiuei ocu Bpamenus. Crnenndudaeckoi
0COOCHHOCTBIO PEIICHHS 3TUX YPAaBHEHHH SBJISETCSI HEOOXOIMMOCTD yueTa
MEPUOANYECKOTO XapaKkTepa BpallaTeIbHOTO ABMKEHUS U, B 00IIeM ciy-
yae, HEHYJEBbIX KpaeBbIX YCIOBUU IO yIIoBOH ckopoctu. Ilpensapu-
TEJILHO JI0JDKHA OBITH PellIeHa 3a7a4a OIpeeIeH s KPaeBbIX yCIOBUH IS
Ka)KI0T0 M3 MOCJIEA0BATENbHBIX pa3BOPOTOB, BKIIOYAs, B ClIydae HETMoJI-
HOTO 33J1aHusl, I0OIpEIeJICEHUE LIEeI€BOM OpUEHTAIUH, & B HEKOTOPBIX CO-
[TIACOBAHHBIX CIy4asiX — M MEPEOIpeesIcHUE [IeJIeBON OpUEHTAINH, HE
YAOBJIETBOPSIONIEH 3aJaHHBIM OTpaHUYEHHSIM.

Pemienne nepeurcieHHBIX 3a71a4d OCYIIECTBISAETCS C UCIOIb30BaHUEM
annapara 1 METOAOB BEKTOPHOU anreOpsl, ajareOpsl KBAaTEPHUOHOB, die-
MEHTOB (DYHKIIHOHAIILHOTO aHam3a [22].

Cucrema nporpaMMHOTO yIpasieHus, HarpuMep 1 KA «Qnextpoy,
BBIJIACT MPOTPAMMHYIO (32/1aI0ILY0) HHPOPMAIIHIO IJIsl YIIPABICHUS OpH-
SHTalel CIIyTHHKA, & TAKXKE JUIsl YIPABJICHUs COJTHEUHbIMU OaTapesMu U
OCTPOHAIPABICHHON aHTCHHOU.

6.2.2. PexxumMbl padoThl CHCTeMBbI YIIPABJIeHUS ABHKEHUEM

Pexum padoter CY]] onpenensiercss pyHKIMOHAIBHOU 3aja4eil, pe-
IIaeMoOM B TEKYIIIHI MOMEHT BpeMmeHu (puc. 6.5) [6]. CY]] peanusyer cie-
nyrorue QyHKIIMOHATBHBIE PEeKIMBI:

1. Iloocomosumenvuuiii pesxcum. B 3tom pexume CY/] oxugaer ro-
toHocTH [MUBYC u JIC nepes HavanoM jaeMrdupoBaHus. YIpaBJieHUE
opuenranueir KA He Mpou3BOIUTCS.

2. Jlemnghuposanue yenosvix ckopocmeti. B atom pexxume CCO mpo-
M3BOJUT AeMIpUpoBaHUe yIriaoBol ckopoctu KA mo BenmuuHBI, o0ec-
TeYnBaroIeil HopMatuBHOe Hadaso pexuma [1CO.



e1edelIe 0IOMOSRHINOON EUHEOLO0D eWWed.Ien]y 6'9 -oug

~
bl DALU.] €81L0
D0D BNAOHAH o o ymvsHITORLD
ouHomAdeH, A7 A £8M10
|
(< = pnsnyu )
62 = pnsuu
o X QMHOIAOHELOD0E
INITAD] €edLo

2/0 =odp oz =pnsiu

WZAN/OI | - HOIf ewto.
SOU gelLd = HAV v_vﬁ_u Mm@
‘OMHOHH 119 “«)» dowoa /
gL =pnsu dITg AA \ q100
JI7v oodmes——— ARG - N 0N |y
- v Xo1oKkoH SL=pnsiu EN‘U‘MWM*@ y )
— — T ~— *XOI0AOH OODI1 "oH
(v = pnsmu dojs pnsiud E_xoj ook H)V :E%QE@«S
XO1I0, gdozon
€ = pnsi T prsi - ITIH duHegodudeyy y of
(ILVdoIY) - (IO OHU
v A XomokoH ::dmmsquwwhu MY
* / gdorom
0L = pns.u £=pnsiu XoI0K
@ g 0ID0)OHU Iryen | |
doduee >
4
€11 dQMHIHIrOI9g L= pnsmu /
\ \ XoL0AdH
\ \ : HUW G Z=pnsiu ( ) L=pnsiu
"\ €1] 9MHERHONO - AN / | onneaod | (HHN €T~ winkad _
« | =pnsw Y119 “«D» dorxos] o wrmaYy 7 MIGHAIOL
EIT 10010 MY § ,, ri=p KHHRRHONO RUEOIRCTINY sy
SRR oHOUHEH «)» | wensudn 9LO0HE0LO | in

\N‘u pnsnu

£= pnsau M0LIBhA HIMHII'eheH

0ID0)OHU

€11 OlreheH
K9 ormodi xo10k
Jolimoon N
£ = pnsau XOIOAoH
(Ivo v
\unorraedus sonnonoLay) (Y £D 19L00ed MNH¥Id JITHXONEOT 309) )] FMHEOLIOD IIh0QR J

J




122

BOPTOBbIE CUCTEMbI YMPABJIEHA KOCMUYECKUMK AMNTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

3. Ilocmpoenue conneynoti opuenmayuu. B stom pexxume CY]I mpo-
W3BOJUT MTOCTPOCHUE U MOIEPKAHNE COTHEYHOW OPUEHTAIINH 110 TIOKa3a-
Husm C/IT myTem mocienoBaTeIbHOCTH TPOTPAMMHBIX Pa3BOPOTOB.

4. Huepyuanvnas opuenmayus. B 3ToM pexumMe MPON3BOIATCS CTa-
OmTM3aIus ¥ porpaMMHBIC pa3BopoThl KA B HHEpIMAILHONW WITH B OpOH-
TaJbHON CUCTEME KOOPIUHAT. PexXuM peannsyercs ¢ IIOMOIIBIO OHOHN U3
OIMCAHHBIX BBIIIE TUIIOBBIX NONETHBIX orepanuii CITY u mo3Bonser 3aa-
BaTh pa3in4HbIe CrIOCOObI 3a1anus opueHTaimu KA. Pesxum MHO peanu-
3yeTcs MpU aBTOHOMHOM ympaBieHuu pexxumamu CY/I unu no 113. Tlpu
peanu3anyu pexxuma 1o [13 Bo3MOKHO 33 jaH1e CISTYIONIMX MOITU(DUKAIIHIA:

* UHO-0: crabwinzanus opueHntannu KA, nMeromeiicss Ha MOMEHT
Haugana pexxnma (MCK). TTIO npennasnadena 1y ucmonb3obanus B HILIC.
Peamuzyercs wepes TI1IO — 0.

* MHO-1: TopMokeHne — MporpaMMHOE YMEHBIIICHHE YTIIOBOM CKOPO-
CTH OT TEKYILEro 3Ha4eHus 1o Hyms. Peanusyercs uepes3 TIIO-1.

* MHO-2: nanenuBadme M0 BEKTOPY — 0OeCTICUeHNE OPUCHTAIINH T1e-
neBolt ocu, 3aganHoi B BCK, mo neneBomMy HanpaBleHUIO, 3aJaHHOMY B
nenesolt (MCK wim BCK) cucreme koopnuHar. HawaneHas yriioBast cko-
POCTB TOJKHA OBITH paBHA HYIH0. DOpMUPYETCS OJUH POCTPAHCTBEHHBIH
Pa3BOPOT € OCTOSTHHOM OChIO BpamieHus. Peanuzyercs uepes TI1O-2.

* MHO-3: opueHTarus no puUKCUpOBAaHHOMY KBaTEPHUOHY, 33JJAHHOMY
B MICK nnmn OCK. 3nauenue xBarepHuoHa 3angaercs B I13. Ilepexon B 3a-
TAHHYIO OPUEHTALIMIO OCYIIECTRISAETCS ITyTeM MPOTPAaMMHOTO Pa3BOpOTa.
B cimywae ecnmu 3agana opuenramus B MCK, pexxum peannsyercs depes
TIIO-3. Ecnu opuentanus 3agana B OCK, to uepes TI1O-6.

C moMomIpio 3aJjaHusl COOTBETCTBYIOIIETO MPHU3HAKA B CIOBE Mapa-
METPOB pPeKMMa BO3MOXKHA 3aMeHa KBaTepPHUOHA IITATHOW OpHUEHTAIUU
(cm. MHO-8) na kBatepHuoH, 3agannblii B [13 (onepanus nucnonb3yercs
IIPU BBIMOJTHEHUH CE30HHOTO Pa3BOPOTA).

[Tpu ocymectnennu cradbunu3zaimu B OCK BO3MOXKHO 3a/1aHue MpH-
3HaKa COOIONCHUS OTPAHIUCHUS Ha YTOJI MKy OChIO Y U HallpaBICHUEM
Ha Comare. B atom cirygae CY][ mpou3BOIUT KOPPEKIUIO 33JaHHOTO KBa-
TEPHUOHA OPHEHTAIINH C TIeNTbI0 COOIOACHNUS OTPAHWYEHHS M0 3aCBETKE
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paznaoHHOr0 X0IoWIbHUKA. [IporpaMMHBIE pa3BOPOTHI HE IPOBOISATCSL.
Pexum peanuzyercsa uepes TI10-6 u TIIO-8.

* UHO-4: opueHTaIus B COOTBETCTBHH C MOJMHOMHAILHBIMU 3aBU-
CUMOCTSIMH 1O yriaM Diiiepa. PexxuM MOKET UCHOJIb30BaThCsl IPU He-
00XOIMMOCTH OCYIIECTBIICHHS Pa3BOPOTA MO OMPEACICHHON TPACKTOPHUH.
Peanusyercs uepe3 TI1O— 4.

* MHO-5: opuenTanums no kBatepHUOHY, 3aaanHoMy B ICK Ha MOMeHT
Havasia pexxuMa. HavaspHast CkopocTh IPOM3BOIIbHAS, LIEJIEBAst — TOCTOSHHAS
0 BeNTMYMHe U HanpasiaeHuto. Llenesas ckopocts 3aaana B ICK nmn OCK.
Peanuzyercst mocpencTBOM OT OJHOTO A0 TPEX MPOCTPAHCTBEHHBIX Pa3BO-
POTOB C TTOCTOSTHHOM (JJ1s1 KaYK/I0T0) OCho BparmeHus yepe3 TI10-5.

* UHO-7: noBOpOT Ha 3alaHHbII YroJ BOKPYT 3afaHHoi ocu. Ock mo-
Boporta 3anaetcs B ICK nnu BCK. IToBopoT ocymiecTBisieTcss B COOTBET-
CTBUU CO 3HAKOM 3a/IaHHOTO yIia. BenwunHa 3aJaHHOTO yIjia He
IpeBbIIAeT Tpex 000poToB. HavanabpHas yrioBasi CKOPOCTb JOJKHA OBITH
paBHa Hymo. PopMupyeTcss OUH MPOCTPAHCTBEHHBIN Pa3BOPOT C MOCTO-
STHHOU OCKI0 BpareHus. Peammsyercs uepe3 TIIO CITY-7.

* MHO-8: opuenHTaIus 1o mraTrHoMy KBaTepHHOHY. B aToM pexnme B
KaueCcTBE 3aJJaHHOTO MCIIONb3yeTCsS KBATCPHUOH LITATHOW OpUEHTALNH,
3Ha4YeHNe KOTOPOTro 3aJI0’KEHO B BUJI€ HacTpauBaeMoro napamerpa. M3me-
HEHME 3HAUY€HMsI KBaTEPHUOHA LITaTHOM OPHEHTALUU BO3MOXKHO C IIOMO-
meio 3amanus B [13 MHO-3 (cM. BeIme).

B ocransHOM pexum ananoruueH pexumy MHO-3. BosmoxHo 3a1a-
HUE OTpaHUYEHUs Ha yTroi Mexay ocbio OY| n HanpaBnenuem Ha CosHIle
B KOHEYHOU OpHEHTAIUH.

Ha ¢one pexxuma MHO peanusyrorest pesxumsl padotsl ¢ A/l (AKP,
AKJI, AKH).

Buvioaua koppexmupyrowezco umnyrvca (BKN) — B atom pesxxnme CY/]
peanusyeT MUKIOTPaMMY BBIIAYM KOPPEKTUPYIOLIETO UMITYJIbCa B COOT-
BETCTBHH C IIMKIJIOTpaMMoOi pexxuma u nHpopmanueit u3 [13. Pexum siB-
ngercs pacmupenueM pexuma MHO.

Acmporxoppexyus npomus Connya (AKC) — pesxuM npeaHa3HadeH AT
noctpoenus pexxuma MHO ¢ ucnonb3oBanuem AJl. B aToMm pexxume mpo-
BOJIUTCSI CEaHC aCTPOKOPPEKIINHU C TPEABAPUTENBHBIM pa3BopoToM KA B
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MOJIOKEHHE, B KOTOPOM BHU3MpHAas OCh UCHOIb3yeMoro A/l HampaBieHa B
MPOTHBOITONOXKHOE 0T CONTHIA HAITPaBIICHHE.

Acmpokoppexyus uz neopuenmuposannozo noaodxcenus (AKH) —
PEXHUM acTPOKOPPEKLMH U3 HEONPEACICHHOIO MTOJIOKEHHS, IPEIHA3HA-
yeHHBIH A1 ucnonszoBanus B HIIC mpu noctpoennu MHO. [lns ycnern-
HOTO IPOBEIEHUS ITOT0 pekuma TpeOyeTcs: 00Jblle BpEeMEHH, YEM UL
mrarHoro pexuma AKC.

Heopuenmuposannwiti nonem (HOII) — pexum padotsr B HILIC, B xo-
TOPOM IPOM3BOAUTCS OTKIFOUeHHE KoHTypa yrpasieHuss CCO u Bcex u3-
MEPUTENBHBIX PUOOPOB, 3a uckimodeanem [ BYC.

Acmpoouaenocmuxa T'UBYC (AD') — pexxuM padotsl ¢ A/l, ucrmosb-
3yemsblil ipu quarnoctuke ['MIBYC.

Tupocmabunuszayus (I'C) — pexxum 3akpyTkn KA BOKpyr 3a1aHHOR
ocu ucnoin3yercs B HIIC u 3axeiicTByeTcs o koaoBoi komanse. [1o no-
CTHXKEeHUHU 3ajlanHoi ckopoctu KA mepeBoautcsa B pexxum HOII ¢ BbI-
kimoueHuem ['MBYC.

Peacum cmaodunuzayuu na AJ/] (CAJ) — pexxum padotsl npu HILIC
«Muterpansabiii otkaz [MIBYCy». B aTom pexkxume ais onpeeneHus Te-
kymiet opuertanuu KA ucmonbiyercs Toiabko nHpopmarms A/l

Pesicum MHO ¢ HILIC — momudukarus pexxuma MHO, ncrone3yemast
B HIIC. B atom pexume npousBoautcst cradmimszanust KA 8 UCK. Cro-
co0 3a7aHus OpUCHTAITNH (CTAOIIH3AIIHS TEKYIIETO W 33IaHHOTO TOJIO-
xkeHus) u ucnonHureiabHbie oprabel (KYIM wnmm JIC) ompenensrorcs
tunom HIIC.

Peocum MHO ¢ obecneyenuem MaxkcumManwbHo20 3HEPSONPUMOKA
(Eco mar) — Monnpurkanus pesxxuma MHO, ucnonbzyemas npu orkase Cb.
B sTom pexnme mpousBonutes cradmmmsanus B UCK.

6.2.3. Cioco0n! ynpaBJjieHUsI pe:KuMaMu
CUCTeMbI YIIPABJIEHUsI IBUKEHUEM

Cnoco6 ynpasnenus pexxumamu CY/] 3aBUCUT OT TEKYIIETO COCTOSI-
HUS CUCTEMBI U KOMaHTHO-TiporpammHoi nHpopmanmu (K1), mocTy-
TaroIei ¢ Ha3eMHOro KomIniekca yrpasienus. CY]] peanusyer cieayromnme
CIOCOOBI YIIPaBJICHUS PEKUMAMHU:
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1. VYmpasieHue Ha HayaJlbHOM y4acTKe — YIIpaBJIEHHE 110 peajn3o-
BaHHOHN aJTOPUTMHUYECKU IUKIOTpaMMe, OIpenesieMOil TeKyIIUM CO-
CTOSIHHEM CHCTEMBI U BBOJUMOM C HA3eMHOI'O KOMIUIEKCA YTpaBICHUS
KIIN. Haunnaercst ¢ MmoMenTa BKItoueHus cucteMsl mo KK unu aBroma-
truecku npu HILIC (cm. muknorpammy ynpasienus KA Ha HavaapHOM
ydacTke — puc. 6.6). 3akaHuMBaeTcs MOCJe YCIEIHOro MPOBEICHUS pe-
xuma AKC mepexofioM B pe’KuM aBTOHOMHOTO yTIPABJICHUS WITH, B CITydae
BozHukHoBeHust HILIC, B cootBeTcTBUUM ¢ morukoi napupoBanus HIIC.
OCHOBHBIE pelaeMbIe 3a71a9i — 00eCTIedeHre YHEPTOTPUTOKA U TIOCTPOe-
uue MHO (OCK).

2. ABTOHOMHOE yIpaBJICHHUE — YIIPABICHHE MO 3aJI0KEHHOU B ajro-
putMax 1ukiIorpamme. Peansyercs B cirydae orcytcerBust [13 (mocne ot0ost
13 unm ero OKOHYAHWSI) WA TI0O OKOHYaHUHU Ha9allbHOTO y4acTKa. 3aKITto-
yaeTcs B nepuoandeckoM nposenennn AKP Ha ¢one opOuTanpHOM cTa-
Ownmmzamun B mratHod opuentanun (MHO-8). IlepuogumunocTs
nposeaenus AKP u ucnonszyembie A/l onpenensoTcs HacTpauBaeMbIMU
napamerpamu. OCHOBHas periaemas 3aja4a — o0ecredeHne aBTOHOMHOTO
¢yakmonnpoBannus KA B mTaTHOW OpUEHTAIINN.

3. Vnpasnenue no [13 — peanu3zanus nmocieg0BaTeIbHOCTH PEXKUMOB
paboter CY]I, ommcannoit B 113 (cm. cTtpykrypy I13). ObecrieunBaercs
npueM onHoro HoBoro [13 Ha (oHe BHIMOTHEHHUS TEKYIIETO.

4. VYmpasnenne B HIIC — peanu3aius mociieq0BaTeIbHOCTH PEXKH-
MoB pabotel CY]l, coorBercTBytOIIeH Joruke padotsl B HILIC (cMm. mepe-
yenp HILIC B Tabn. 6.7). Ilepexox B pexum ymnpasinenus B HILC
MIPOU3BOAUTCS TIPU 0OOHAPY)KEHHH 0TKa3a, TPEOYIOILETO MPEKPAICHHS BbI-
MTOJTHEHHMSI TEKYIIETo pexuma, B T.4. or00s 113. Kpome Toro, pexxum kpat-
KoBpeMeHHO peanusyercs npu otpadorke KK CVY]l mis oGecrneueHus
u3meHenus coctossaus CY/I.

Jloruka ¢yHKIpoHnpoBaHust KA B pa3iMyHBIX yCIOBHUSX, BKIIOYAO-
11as yCcJIOBHsI CMEHbI pexxuMoB padotel CY]L, cioco6s! napupoBanust HILIC
U T.1I., IpeICTaBlIeHa Ha nuarpamme pyakimornpoBanus KA (cMm. puc. 6.5)
Y OIKCBIBACTCS B ClieAyroleM paszzene (6.3.).
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Tabruya 6.4
3HaueHue
napametpa KK Ha3Banue
Ccya

5 Pexum 11CO

15 Pexum AKH

16 Pexrm HOII

17 Brixon u3 pexxnma HOIT

30 HePexon B PEIKUM aBTOHOMHOTO yNPABICHHS C JIeT-
Hell opueHTanuei

31 HePexo;[ B PEXKMM aBTOHOMHOTO YIPABIEHUS C 3HM-
Hel opueHTanuen

50 Pexxum CAJ]

51 Brixon u3 pexxuma CAJJ

60 [IpunynurensHas pasrpys3ka

100 Ot6oii [13 CY]I, OHA, L1A, npekpaiieHue
LI cbeMku

101 [TepeBox CCO B pexum «Crad. KYAM»

102 IlepeBon CCO B pexum «Ctab. JIC»

110 Ot6o0it 113 CY]]

111 Otb6oit [13 OHA1

112 Ot0oii [13 OHA2

113 SanuknmBanue 113 CY]]

114 Ormena 3anukinuBanus [13 CY]]

115 SammknuBanue 113 OHA 1

116 OtMmena 3anuknuBanus [13 OHA1

117 Sarmuknuanue 113 OHA 2

118 Otmena 3anuknuBanus 113 OHA2
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Tabnuya 6.5

Konosas

Hazpanue ITapameTpsl
KOMaH1a

3ajjaHHast yIiioBas CKOpOCTh

1101 | Pexum I'C wspugs[3], (long, 227 )

Kon onepaunu OHA1

11 HA1
03 3aparb pexum O mupsuonal, (unsigned short)

Kon omepaninu OHA2

1104 HA2
0 3anarh pexxum O upsuona2, (unsigned short)

Konosbie komanawsl CY/l. Yipasnenue pexxumamu padotst CY]] ipo-
u3BoguTcs ¢ ucnonb3opanueM [13 u KK. [nsa ynpasnenust CY] peanuso-
Ba"a omHa yHmuBepcanbHass KK CVY][ (KK1100), 3nagenue mapameTpa
kotopoit (kksuduni) onpenensier Tpedyemoe neiicteue (tadim. 6.4), u Tpu
KK ¢ mapamerpamu (tabm. 6.5)

Paszrpyska KYJIM npounsBomutcs aBroMatudecku 1o 3amnpocy CCO
miu o KK 1100/60. CCO dopmupyet 3anpoc Ha pasrpy3Ky B ciydae mpe-
BBIIIICHUS BEIMYMHBI yIII0BOH ckopocTd KY/IM B pexunme crabuinzannu
noporosoro 3Ha4eHus (2000 00/MUH) IpU YCIOBUM MaKCUMaIbHOH MPO-
exiun knnetnyeckoro Mmomenta (KM) KYZIM na ocs OX; BCK. Pasrpyska
IIPOBOAUTCS B CIy4ae HAJUYMS IPU3HAKA Pa3pelleHHs] pasrpy3Ku B TEKy-
meM peskume padotsl CY/L. [pu Bemonnennu [13 npusHak paspenieHus
pasrpy3ku comepxutrcs B coctare 113 mmsa kaxmoro pexuma CVY]. B
ocTalbHBIX criocobax ynpasienus: CY]l npusHak pasperieHus pa3rpys3Ku
dhopmupyetcs B coorBeTcTBUU ¢ HII.

Bue 3aBucumoctu ot 3amanHoro B HII wim [13 3HavueHus mpusHaka
paspelueHus pa3rpy3ku Ha (oHe padoThI LEeJeBOH anmnapaTrypsl U peKUMOB
pabotel ¢ A/l pa3rpy3ka 3ampeniaeTcsi aBTOMaTUIeCKH.

[Tpu npeBbimiennu yriioBoi ckopoctd JIM 3nauenus 4000 o6/muH B
pexuMe cTadunuzannu GopMHUpYeTCs 3arpoc Ha Oe3yCIIOBHYIO Pa3rpys3Ky,
orpabarsiBaemblii CY]] He3aBUCHMO OT HAJHUMsI pa3pelIeHus] B TEKyILEM
peKuMe.
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VipasneHre oCTpOHAINPABIEHHON aHTEHON MPOU3BOANTCS B COOTBET-
CTBUU C TIoJIeTHBIM 3aganueM (otaensHo st CY OHAL u CY OHA2), 3a
nckiroueHneM yaactko padotsl L{A, HIIIC u padotsr mo KK. B moreTHOM
3a/laHuN OINMCaHa BPEMEHHas MOCIIE0BaTENbHOCTh THIIOBBIX ONepalui
OHA (cM. Tabm. 6.6). Ilonernoe 3aganne cuctemsl ynpasnenus OHA 3a-
nukimuBaercs ananoruado 113 CY/I.

CVY] peanmsyeT CIeIyIOIIIe CIOCOORI YITPaBICHHsI COTHEUHBIMH Oa-
TapesiMu:

— ynpaBJIeHHE TIO TeJIeyKa3aHHI0 CUCTEMBI HH(POPMAITMOHHOTO 00ecC-
nieuenust (CY] paccuuThIBaeT 3aIlaHHBIN YTOJI IOBOPOTA C UCTIOIE30BaHUEM
OpTa HaNpaBIICHHUA HA COJHIIE) C LETbI0 00eCTIeYeHNs MaKCHMAaJIbHOTO
SHEepronpuToka (ImraTHoe (yHKIIMOHHUPOBAHHUE);

— 3a7aHne PUKCHPOBAaHHOTO yria moBopora Cb — peanusyercs Ha Ha-
yaspHOM yuyacTke 1 B HIIIC;

— 3anpet noBopota Cb — peanusyercs Bo Bpemst pabotsi LA, mposene-
HUA pexuMoB padoTel ¢ A/l (kpome pexkumo AKC u CAJL ), peskuma BKL.

Crioco06 ympasnenusi Chb onpenensercs TEKyIIM PEXKUMOM pabOThI
CVY]I ¢ yuetom npusHakoB u3 I13.

6.3. ®yHKIHOHUPOBAHNE KOCMHUYECKOT0 anmnapara
HA Pa3JUYHBIX YYaCTKAX M0JIeTa

HuxnorpamMma ynpasienust CY/] KA Ha HayanbHOM yyacTKe IoJyieTa
yHHMBepcalbHas U peannusyercs B AByX BapuaHTax BkitoueHus bCVY: nep-
BOE BKIIIOUEHHE 1 TIOBTOPHOE BKItOUeHUE. [Ipr MOBTOPHOM BKITIOUEHUH HE
MIPOM3BOAUTCS PACKPBITHE IEMEHTOB KOHCTPYKLUH, poxxur J{C, a Takxke
BO3MOYKHO U3MEHEHHE BPEMEHH TOJTy4eHHUs (PYHKIMOHATBHON TOTOBHOCTH
I'MBYC u JIC. Ynpasnerne KA ocymecTBiseTcs B IPEIITON0KEHUN OT-
cyTcTBus MHpopMauuu o HanpasieHud Ha Comuaue. Undopmanus, He-
obxoauMast 1J1sl Havyasa paboTel 0OPTOBOTO OAJTHCTUYECKOTO POTHO32, 10
cTapTa Ha OOPT HE 3aKJa/(bIBACTCS.

B mpouecce peannsanuu JaHHOM LMKIOTPAaMMBbl YIIpaBJI€HUE OCY-
mectisercs B ycnoHoi UCK. Tlocrne 3aBepiuenus aemnpupoBaHus Ha-
YaJIbHBIX YIIIOBBIX ckopocTeit BCY npoBoaut onepannu norcka ConHia ¢
riomotsto C/I1 1 mocTpoeHws OpOUTATHHON OPUEHTAINH C HCIIOIH30Ba-
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Tabnuya 6.6
Ne Hazpanue [TapameTpst
ITpumeuanue
omepanuu omepaluu omepanuu
1 Bxmrouenne CY OHA —
2 Otxmrouenne CY OHA —
OcHoOBHas orepanus.
Ha ¢one pabotsr LIA
HOMep aBTOMAaTHUYCCKHU 3aMe-
3 Pexxum crnexxenus
HHIIa HSIETCS] Ha Oepanio
«OTKIIOUEHHE yIpaB-
snenust OHA»
Hcnone3yercs npu
4 OTKITIOUCHHE YITpaBIIe- HEOOXOIMMOCTH TIpe-
Hus CY OHA KpAIIeHUs 0TPabOTKH
HeJIeyKa3aHust
Howmep
5 YcraHOBKa Ha MEXaHWYe- | TPYIIITBI Me-
CKHE YTIOpPbI XaHWYECKAX
YIOpOB
6 CrostHKa 110/ TOKOM —
3HaueHus
YcraHOBKA B 33/1aHHOE
7 YIJIOB yCTa-
TMTOJIOKECHUE
HOBKH
8 Passopotsr 8 HUIC —
3HaueHus
9 Pexxum HaBeneHust YIJIOB yCTa-
HOBKH
10 Pexxum roctupoBku —

HUEM PEIKUMA ACTPOKOPPEKIIMHU C PA3BOPOTOM B OPHEHTAIIMIO, B KOTOPOit
HalpaBJICHUC OCU BUSUPOBAHUA aCTPOAATYHKA ITPOTUBOIIOJJIOKHO HAIlpaB-
nennto Ha COMHIIE — PEKUM acTpoKoppekmu mpotus CorHIIa.
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C nensto obecrieuenus pexrMa AKC Ha3eMHbIH KOMIUIEKC yIIpaBIeHHs
OCYIIECTBIISIET TIepeady HH()OPMAITHH, HEOOXOMUMOH ISl pacdeTa 60pTOBOTO
6ammctuaeckoro nporuosa (bII): texymee Bpemst, Bekrop Comaima 8 UCK
(Bextop «C»), panmyc-Bekrop (Ri) u Bextop ckopoctu (Vi) KA.

Huxnorpamma padotsl CY]l Ha HaYaIbHOM y4YacTKE IMOJIETa Mpej-
cTaBJIeHa Ha puc. 6.6.

IToaroroButemns-
HBIH pexKUM
nrsud=1
MHO(OCK)
ToTOBBI nrsud=3
TUBYC u JIC KK: Bektop «C»,

BIIB, Ri, Vi

IIpU3HAK
OKOHYaHUA

KK: BILB,
BekTop «C», BIT

Jemngupo-
BaHHE ;
nrsud=2

AKC

nrsud=14

Hponanal—m € 3aCBETOK

Puc. 6.6 Huknorpamma dyakunornpoBanust CY]I.
HauanpHelii yuactok nonera KA

Hauano ompadomxu yuxnozpammuol
1. Tlocne BxmtoueHuss bCY BBIOMHSIOTCS CIEAYIONMINE ACHCTBUS:

— CVY]I mepexonuT B MOATOTOBUTEILHEIN PEKUM C OTKITFOUC-
HueM CCO u oxunanueM npusHakoB «Bxmrouenne 'MMBYC 3asep-
meHo» u «Pazpemenune padotsl ¢ JC»;

— CCO He BBITTOTHICT HUKAKUX JICHCTBHI;

— CHO naunnaet npouenypy BkitoueHus ' MBYC;

— CYCC naunHaeT mpolueaypy BKIIOUEHHUS 1 MTOJTOTOBKH K pa-
00Te 60pTOBBIX crcTeM. K MOAroTOBUTENFHBIM OTIEpPaIsAM OTHOCSTCS:
pacKpbITHE IEMEHTOB KOHCTPYKIIMH, BakyyMupoBaHue u npoxur J(C.
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2. CHO nocne BximoueHuss ' MBYC nHaunHaeT HHTETpUpOBaHKUE €TO
BBIXOJIHBIX TIOKa3aHWN M pacdeT TeKyIIero KBaTepHHOHA OPUEHTAINN B
YCIIOBHOM MHEPLHMATIBHOM cUCTeMe KOOPIUHAT (Ha4aJbHOE 3HAYCHUE KBa-
TepHHOHA — eMHNYHOE). Pacuer Oammctryeckoro nporuoza CHO ne npo-
W3BOJINT.

3. CYCC mocne 3aBeprieHus mporenypsl npoxura 1C dopmupyer
pabouyto konpurypamuro IC u Beigaer B CY/] mpusnak «Pazpemenue pa-
60tb1 ¢ [IC». B cityuae mOBTOPHOTO BKITFOUEHUSI TIPOKUT HE TIPOU3BOIMTCS,
koH(purypanus JIC cunThIBaeTCs U3 PEIporpaMMHUpPyEMOro 3allOMHUHA0-
miero ycrpoiictsa (PII3Y).

Pesicum oemngpuposanus

4. Tlocne nomyuenus npusHakoB «Bxmouenne 'MBY C 3aBeprieno»
u «Pazpemenne pabots ¢ 1C» CY]l mepexout B pexkuM JeMIpUpOBaHUS
—3amaeT mus1 CCO mpu3HAKK peknMa paboThI «IeMIIUPOBAHIE» U pe-
*KuMa yrnpasieHus «JC».

5. CCO nauynHaeT oTpabOTKY peKuMa JAeMI(PHUPOBAHMS HaYaIbHbBIX
YIJIOBBIX CKOPOCTEH 110 3HAYEHUH, 00eCTIeunBarouX HOPMAaTHBHOE HAYAJIO
pexuma I[1CO.

6. Ilo okoHuaHUM pekuMa JeMIPUPOBAHUS (BXOXKICHHUS YITIOBBIX
ckopocreit B 3anannyto Tpyoky) CCO Beigaer B CY/] npu3Hak OKOHUAHUS
pexxnmMa geMiprupoBaHusl.

7. Ilpm Hamu4YMM TMpU3HAKA OKOHYAHMS peXuMa JIeMI(pupoBaHUSA
CVY] nepexonut B pexxum [1CO JIC.

Peoicum 11CO

8. B moment Havana pexxuma CVYJ[ dpopmupyer st CUO nmpusnak
pabotsr ¢ CIII.

[Tpu nomyuyenun ot CY]] npuznaka padotsl ¢ C/II1 CO npounssoaut
BrmroueHue asyx CJI1.

9. B mauane pexuma noncka Comuna CY]l BeipadareBaet aiist CCO
3a/laHue Ela pauierne KA Boxpyr ocu OXj o o (OZ1) ¢ yriioBoit ckopo-
e = 0,33 Tpaj/cex.

C nenbio obecriedeHus] BO3MOXKHOCTH ycIenrHoro nmorcka ConHia B
cllyyae BKIIIOUCHMS B TCHH IPH COXPAHEHUHU PabOTOCIIOCOOHOCTH (yHK-
IUOHAJILHOTO KOHTPOJISI peknMa 3aaaetcst 1 000poT, eciu pacueT 60pTo-

CTBIO @
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BOr0 0aJNTUCTUYECKOTO MPOrHO3a YKEe HAYaJICs, U IECTh 000POTOB B MPO-
THBHOM CITyYae.

B pexxnme noncka Comama CY] hopMupyeT HylIeBoe IelieyKa3aHue
Ha Cb (Cb HaxonsTCsl B HAUQIbHOM HYJEBOM MOJIOKEHUH, PH KOTOPOM
HOpMaJIb K pacKkpbIThM nanensiM Cb Hampasnena no ocu OX)).

UYepes 3 cexyHbl ociie Hayana pexxuma CY/[ HaunHaeT aHanu3upo-
Bath uHpopManuro ot CJII1 — mpu3Haky 3acBeTKH KaHaia 1 u kaHana 2.

10. ITocne niepBOro MosBJICHUS W MOCIEAYIONIETO MPOIaJaHus Mpu-
3HaKa 3acBeTkM ojHoro u3 kanaioB CVY]] zamaer qs CCO mocnenosa-
TEJIBHOCTh OJHOOCHBIX Pa3BOPOTOB BOKPYT OCEH MPHOOPHOW CHCTEMBI
rxoopauHat (ITICK) C/II co ckopocthio 0,3 rpaa/cex. OTpaboTKa dTHX pas-
BOpPOTOB obOecneynBaeT Takyto opueHTanuio KA, npu KoTopoii ock BU3U-
posanust CJII1 nanpasnena o Bekropy HampapieHust Ha Comaiie (ComHie
HaxoauTCs B meHtpe moins 3perus CIIT 5°X5°). IIpu stom Cb okasbl-
BAaIOTCS B MIOJIO’KEHUH, ITPU KOTOPOM HOpPMaJIb K UX INIOCKOCTH OTKJIOHEHA
Ha 10 rpan ot Hanpasienus Ha CoiHIle (B COOTBETCTBUH C OpUEHTALNEH
npudopHo cucteMoit koopauHat CIT).

11. B pexxnme moucka Coxama CY][ nmpou3BonuT GpyHKIIMOHATBHBINA
KOHTPOJIb (110 MPU3HAKaM OKOHYAHUS pa3BOpPOTa B COOTBETCTBUU C OCO-
OCHHOCTSMU KOHKpETHOTro 3tamna noucka Connia). Hanpumep, eciiu Ha
MIEpPBOM dTare 0 MOMeHTa (pOPMHUPOBAHUS TIPU3HAKA OKOHYAHUS Pa3BO-
pota npusHaku 3acBeTkr kaHanos C/I1 He Oynyt chopmupoBansl, To CY/]
BBICTABIISIET MPU3HAK HHTerpanbHoro otkaza CIIL

12. B moMmeHT okoH4YaHUs pa3BopotoB 110 1. 10 CY]] popmupyet npu-
3HaK «CONHIIe HAaICHO» W MEePEeXOauT K yaepkaHuio CoTHEeYHOW OpHeH-
tauuu 1o nokazanusiMm CIIIL. [Ipu stom CCO nponomxaer peann3oBbIBaTh
pexum ympasienus «JC» mo momydenus ot CY]| mpusHaka pexmma
yrpasinenus «KYIM».

13. Ilepexon Ha ucnonb3oBanue KYJIM npousBonutcs CCO no mo-
nmyueHun npusHaka ynpasienus ot CY/I. [Ipusnak popmupyer CY]] yepes
10 mun (HIT) moce naxoxnenus Comuama niu o KK.

14. Ilocite mOCTPOEHUS COTHEUHOH OPHEHTAINH OCYIIIESCTBIISCTCS He-
MIpepBIBHBIN KOHTpOb oka3anuii C/II, u B ciryyae CHATHSI IPU3HAKOB 3a-
cBeTKH X0Ts Ob1 oyiHOTO (hotoauona CJIT npoussoaurcs gonouck ConHia
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myteM nepesamnycka pexuma [1CO. [Ipn nannuun npusHaka teHu or CO
niportaiaare npuzHaxoB ¢ C/I1 urnopupyercs, opuentanust KA coxpansiercs.

15. /s Hauana moctpoeHust opoutanpHoi opuentanun HKY mepe-
naet Ha 60opT BekTop HanpasieHnus Ha Connue B UCK, Tekyee Bpemsi, pa-
nuyc-BeKTop U BekTop ckopoctu KA. Jlo MomenTa Hauana pexuma AKC
cucreMa cTa0WiIn3alyy ¥ OpUEHTALMY JOJKHA OBbITh IEPEBECHA B PEIKUM
yrpasinenust «KYIM» o konoBoit komanzae ¢ HKY.

[Tocne nmonmyuyenust gannoit napopmanmu u KK Ha nepexon B aexyp-
HeIi pexkxum CY]] 3akanumBaeT BeimonaHeHue pexkuma [1CO, cauMaet st
CHO mpusnak BriroueHust C/I1 1 mepexoauT B pexkuM acTPOKOPPEKITHH
npotuB CosHIa.

Pesicum acmpoxoppexyuu npomus Connya

16. Hna nposenenust AKC CY]I 3anaet pa3sBopoT KA B opuenTanuio,
MIPU KOTOPOH OCh BU3MPOBAHUS MCIOIB3YEMOTO acTpoJaTYNKa HaIllpaB-
nena Ha CodHile, ¥ mocie ero okonuanus 3aaaet st CHUO pexxum AKC.
[Ipu ynaunom nposenenuu acrpokoppekunn CHO omnpenensier opueHra-
muio KA B UCK, CY]] 3agaet mrarayto opueHtanuio KA B OCK, pac-
CUNTAHHYIO 110 OaJNIMCTUYECKOMY INPOTHO3Y, M MEPEXOAUT B PEXKHUM
ABTOHOMHOTO YITpaBJICHUS.

17. B cnyuae HeynauHoil actpokoppekuuu CVY] 3agaer nposeaeHne
KOPPEKIINU C JPYTHUM acTpoAaTduKoM, nepeopueHTHpys KA coorBet-
CTBYIOIIUM 00pa3oM (0Chbi0 BeIOpaHHOrO A/l MpOTHB BEeKTOpa Hampasiie-
nus Ha Conuue). Ecim Bce Tpu acTpokoppeKiuu OynyT HeyCIEITHBIMHE, TO
CV]I 3anaer pexxum [1ICO u oxugaeT KOMaHIHO-IIPOTPaMMHYI0 HHpOpMa-
LIUIO OT HA3€MHOTO KOMILJICKCA YIIPABIICHU.

6.4. PaGoTta cucTtemMbl ypaBJeHHUs! IBHKEHHEM
B aBTOHOMHOM peKuMe

ITpu aBTOHOMHOM yripaBneHuu (AY) CVY]] peanusyet pexxum MHO co
cradbmmmsarueit B OCK. 3amanHas opueHTAINs COOTBETCTBYET TEKYIIIEMY
LITATHOMY KBaTEPHUOHY OPUEHTALIMU, MOTYYUBIIEMYCs B MPOIIECCE Ipe-
JBITYIIET0 CE30HHOTO Pa3BoOpoTa (B CiIydyae Mepexona B aBTOHOMHBIN
pexuM nocite okondauus 113) nmum coorBeTcTByromemy KK (B ciydae me-
pexozaa B aBTOHOMHBIH pexxkuM 1o KK).
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B aToMm ciydae orpannueHue Ha yroia Mexay ockto OY| 1 Hampasie-
HreM Ha Comaiie coomomaercs. Ce30HHBIA Pa3BOPOT HE TIPOU3BOIUTCS.

B aBTronoMHOM peskume CVY]] mepuogundecku 3amaer AKP B Tekyreit
opueHTauuu. [Ipu Heycnexe acTpOKOPPEKIIMN YMEHBIIACTCS] HHTEPBAJ UX
MIPOBEACHUS U U3MEHAIOTCA HoMepa ncnoib3dyeMbix AJl. IIpu Henmpoxoxk-
JIEHUM OIpeieIeHHOro KondecTBa pesxkuMoB AKP ¢ yMeHbIIEHHBIM HH-
tepBasioM KA nepesonutcs B pexum [1CO.

[epuoguunocts AKP, Homepa A/l u xonuuectBo nonbiTok AKP siB-
JIAIOTCS HACTpaBaeMbIMH ITapaMeTpamMH.

Pazrpyska KYJIM B pexrmMe aBTOHOMHOIO yIIpaBJ€HUs pa3pellieHa,
3a uckiroueHuem pexxuma AKP.

[Monetnoe 3amanue BCY KA, Bxopsiiee B cOCTaB KOMaHIHO—IIPO-
rpaMMHOI HHPOPMAITUH, 33/1a€T TIPOTPAMMBI PEXKUMOB PAOOTHI TTOJICICTEM
BCY Ha omnpeneneHHbli HHTEpBaI BpEMEHH U COCTOMUT U3 TPEX YaCTEH:

— moJeTHoe 3afanue 0oproBoii cuctemsl ynpasienus (113 BCY);

— monetHoe 3aanue tenemerpuueckoit cranmmu (113 TMC);

— TmoJIeTHOE 3a7aHue 1eneBoi anmapatypsl (13 1IA).

Ilepenaua KIIN cormacho I13 oT HazeMHOro KoMmIiekca ynpaBiIeHUs
Ha 6opt KA B BLIBC 60pTOBO#1 CHCTEMBI yIIpaBICHHS OCYIIECTBISAETCS
yepe3 BAKVC. B nannoM nocobun paccmarpuBaetcs Toibko 113 BCY.

[13 BCY cocTout u3 Tpex He3aBUCUMBIX Pa3eioB:

— paszen pexumo CYIL (I13 CYL);

— pasnen pexumoB OHAT1 (II3 OHA1);

— pasnen pexumoB OHA2 (IT3 OHA2).

CunrsiBanue napamerpos pazaenos [13 CY/, [13 OHA1 u 113 OHA2
obecneunBaeT CY/I.

Kaxip1ii pazaen coaep KT CrienuaibHbIN MOAPa3Ae, ONpeaeI IO
ero CTPYKTYPY M COAEpIKaILlUi BpeMsl Hauajla IPorpaMMBbl PEXUMOB, o011iee
KOJIMYECTBO PEXKUMOB M CIYKEOHYI0 HH(POPMALIMIO [Tl OpraHU3aluy CUu-
TBIBaHHA MX mapaMeTpoB u3 O3V.

Paznen pexxumoB CVY]] conepxut napaMeTpsl, He0OXOAUMbIE OOPTO-
BBIM IIPOrpaMMaM BO BpeMsI HCIIOJIHEHHsI PEeKUMa: BpeMsl OKOHYaHUS pe-
*HUMa (OTCUMTBIBAaeTCS OT BpeMeHH Hadaja [13), mapameTpsl opreHTanuu,
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ynpasinenus AJl, pexxuma BKU, onpenenstoiue, B TOM 4ucie, MOPAI0K U
COCTaB PabOTAIOIINX CHCTEM.

Pazgensr pesxxumoB OHA comepxar mapametpsl yrnpasieruss OHA:
MPU3HAKU PEKUMOB, IIeJIeyKa3aHUs, BDEMEHHbBIE HHTEPBAJIBI Pealln3alluu
PEXXHUMOB.

Anropurmamu cucteMbl B3aumoaeiictsust BAKMC u CY]] obecnieun-
BaeTCs BO3MOXXHOCTh BBOJIA JTF0OOTO HOBOTO paszena [13 Ha (ome BEITON-
HEHUS MPOTPaMMBbI PEXKUMOB, 3alaHHON TipeabLay M [13.

OTtpaboTka oTAENbHBIX pa3zenoB [13 momHoCThIO He3aBUCHMA.

Crpykrypy 113 u coctaB napameTpoB pe:kuMoB moapodHee cM. «Co-
ctaB nosietHoro 3afauus bCY KA.

Brimonnenne HoBoro 113 HaunHaeTcsi B MOMEHT paBEHCTBA BPEMEHHU
Hauana [13 u Texymero 3nHageHust 60pToBoii mKans Bpemenu (bIIB). CY/]
HauMHaeT BhINoNIHeHne HoBoro [13 B cienyromux ciayyasx:

—ecnu CY]l HaxoUTCsl B peKMe aBTOHOMHOTO YIIpaBJI€HUS;

—ecnu CY]I naxonures B pexxume napuposanus HILIC;

—ecnu CY]/] Bemomnasiet crapoe 113 (B aTom citydae 3a 1 MuH 70 Havdasna
HOBOTO I3 cTapoe mpekpariaeT BHITIOTHATHCS).

Brimonnenue 113 moxer O0bITh 3anukiieno ¢ nomoimbio KK. B atom
CJly4ae B MOMEHT OKOHYAHU MTOCIIETHETO PEKHUMa IO TIOJIETHOMY 3a/IaHUI0
CVY/I mpucBanBaeT BpeMeHu Hadana [13 texymiee 3nauenue bIIB u 06Hy-
JISIET CYETYHK PEXKUMOB, MTOCIIE Yero BeinoHeHne 113 HaunHaeTcs 3aHOBO.
BamuximBanue 113 Moxer ObITE oTMeHeHO Mo KK.

B I13 moryT ObITh 3a1aHBI clienyonHe pexuMbl padotsl CY/I:

— Pexxum MTHO ¢ BO3MOXHOCTBIO ITPOBEICHUS PEIKUMOB paboThI ¢ Al
(AKP, AK/I, AKH), a Takxe ¢ BO3MOKHOCTBIO 3ampeTa pasrpysku KYJIM
u nosopota Cb. Pexxum peanusyercs uepe3 ogHy win Heckoiabko TIIO B
COOTBETCTBUU ¢ 3aaHHbIMU B 13 mapamerpamu. Tun ucnonssyemoit TI1O
onpenemsiercs cocraoM 13 (Bapuant MTHO).

— Pexxum BKU B pa3HbIXx MomgmdUKAIUAX pean3yeTcsl depe3 He-
ckonpko TIIO.

Ha puc. 6.7 B kauecTBe mpuMepa MoKa3aH CIioco0 ONMMCaHUs COCTaBa
13 ¢ paznuunsiMu Bapuantamu pexxuma MHO. Otu Bapuantsl CY]] pea-
JIA3YET B yIIpaBiIeHUH opueHTanme KA.
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Tunoseie BapuanTs! 113

Ha puc. 6.8 npeacrasnen BapuanT [13, KOTOPBIH MOXKET OBITH UCTIONb-
30BaH IpH MmMTarHoi padore. 113 mpogomkuTenbHOCTRIO 12 9acoB BKIIIO-
qaet B ce0st pexxumbl AKP u 1 AKJl, 3amaBaemble BHE C€aHCOB ChbEMKH, a
TaK¥Ke pas3rpy3Ky, KoTopas MoxeT BhIoHAThCs 110 KK v B cooTBeTCTBHM
¢ mpu3HakaMu, 3agaHHeIMu B 113 (puc. 6.9). OCHOBHBIMU pabodnM pexu-
MoM sBisieTcss MHO-8.

Ha puc. 6.10 npencrasnen ¢parment 113 ¢ BbIoTHEHHEM CE30HHOTO

pa3BoporTa.
3ayuknusaHue
KK
[} [} [} | [}
CcY, NHO-8 NHO-8 NHO-8
A AP (2A) nHo$ AKP (2AT) e AT (2A) 1HOS _
00:00  00:20 04:001 04:201 I 08:001  08:201 12:00
Cbemka : : : : : :
| 11 !
LA ﬁﬁ — [ e ] .. _
T T T T T -
00:00 00:00 ! o ! !
paarpyska (~2MuH),
NP1 HEOBXOMMMOCTH
Puc. 6.8 Bapuanr I13 mis mrratHO#H paboTHI
cya VHO-8 VHO-8 VHO8
3anper pasrpy3ku paspeLueHve pasrpy3ku 3anpet pasrpy3ku
1 ]
LIA : : -
Puc. 6.9 ®parment [13 ¢ BeImosHEHHEM pa3rpy3Ku
cyn - VHO-8, VHO-3 MHO-8
cobnioaeHve orpaHn4yeHusa 3ameHa KBaTepHnoHa cobnoaeHvie orpaHu4eHus

Puc. 6.10 ®parment [13 ¢ BEIOTHEHHEM CE30HHOTO Pa3BOpOTa

passopot

\
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6.5. PaGoTta cuctemMbl ylpaBjieHuUsl IBHKeHUEM
B HEIITATHBIX CHTYaLHUsIX

B mponiecce ¢hyHkumonnpoBanus kocmuaeckoro anmnapara CY/ mpo-
M3BOJIUT KOHTPOJIb TEKYILETO COCTOSHUSI CUCTEMBI, TUarHOCTUKY U MapHu-
poBanne HIIC wu otkazoB. Cmmcox HIIC wu nmedictBus CY] mpu
BosHmKHOBeHUH >TnX HIIC mpexacrariens! B Tadm. 6.7.

KonTpoms cocrosans KA mponsBoguTes anmapaTHBIMU CPEICTBAMHA
(anmapaTHBI KOHTPOJIb) WM ANTOPUTMUYECKUMHU ((DyHKIIMOHAITBHBIN
KOHTPOJIb).

B Tabn. 6.7 Beigenens! cnenyromue tunsl HILC:

P — oTka3 npu Hanuuuu pesepna, He NPUBOJAIINN K U3BMEHEHHUIO pe-
xuma paboter CY/];

® — pyHKIIMOHATBHBINA OTKa3, TAPUPOBAHUE KOTOPOTO TPeOyeT Ipe-
KpalleHus TeKyIIero pexkuma, B T.4. otoos [13 B wactu [13 CY]], CY OHA,
A, mmukirorpaMMbl ¢cheMKH, BeIKTIOUeHUE 1[A; oT60i I13 TMC B Tex
HIIC, rae mpousBoautcs otooit [13 BCY (oroBopeHo OTAEIBHO).

[Tpy BO3HMKHOBEHNHU (YHKIHOHAILHOTO OTKa3a BO3MOXKHBI CIIETyIO-
Iue JeUCTBUS:

— TIepexo]l B PeUM aBTOHOMHOTO YIPaBJICHHUS;

— 3a/IefiCTBOBAHHE IIMKIIOTPaMMBI HadaslbHOTO y4acTka (tiepexos B [1CO);

— mepexon B pexuM mapupoBanus HIIIC u 3axeiicTBoBaHME CICIN-
AJBHBIX PEKUMOB (CM. pHC. 6.3).

B npouecce napuposanust HILIC Bo3MoxkHO HapylIeHe OrpaHUYEHUN
10 3aCBETKE PaJMallMOHHOTO XOJOJMUIbHHUKA (B YACTHOCTHU NPHU JUATHO-
ctuke  UBYC). Ilpu mpekpamieHun TeKyImero pekuma gaetes 1 cex Ha
BBIKJTIOUEHUE 33/IeHCTBOBAHHBIX TIPUOOPOB TIEpe]] Ha4aaIoM BBIITOIHEHUS
CJIEYIOIIETO PeKrMa B COOTBETCTBUM ¢ JIorukoil mapuposanus HILIC.

[Tpu Bo3HuKHOBeHUU Kakoi-n6o u3 HILIC, ykazanHbix B Tabm. 6.7, B
TMMU popmupyeTcs mpu3HaK, COOTBETCTBYIOIIUN TPOUCIISAIIIEMY OTKa3y
(manpumep, «Hapymenue crabunmmzauuu Ha HC», «Otkaz CAI» u 1.1.),
Wi He (opMupyeTCs PU3HAK yCIiexa MPOBOANMON ONepaliy (HarmpuMmep,
TIpU3HAK ycrentHoro mposeneHus pexkuma AKP). Kpome toro, mpu cmene
pexxuma CY/] nnu criocoba ynpasnenus pexxumamu CY][ popmupyrores
MIpU3HAKHU nrsud M ntusud.
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7. CACTEMA CTABUJIU3AIIMA U OPUEHTALIMUA

Cucrema cTabunu3anuy U OpUEHTAIIMU 00eCTIeunBaeT yIpaBieHHe
JBIOKEHUEM KOCMUYECKOTO arlrapara BOKpYT [eHTpa Macc. [ [puHmmb! o-
CTPOCHHMS M THIIOBBIC BAPHAHTHI CUCTEMbI CTAOMIM3AlMN U OPUEHTALMH
(CCO) KA ompenenstiroTcss MHOTOOOpa3HeM HUCXOMHBIX MAHHBIX JUISI Pa3-
mmaHBIX KA 1m0 MaccoBO-HHEPIMOHHBIM XapaKTEpPUCTHKAM, ITapaMeTpam
OpOUTBI, MPUMEHAEMBIM HCIIOJHUTEIBHBIM U U3MEPUTEIBHBIM YCTPO-
CTBaM.

TpeboBanus, IpeIbSABIsIEMbIE K CHCTEME CTA0MIM3AINN U OpUEHTA-
MU, OTIPEJIENAIOTCS 3a/JadaMi, KOTOpbIe pellaeT KOHKPETHBIN KoCMHUYe-
CKUH ammapar (JUCTaHIHOHHOE 30HJUPOBaHHE 3eMJIH, CBA3b, HAyUHBIC
HAOIONCHMS | T.1T.).

Kpome Toro, mapaMeTpbl CHCTEM CTa0MIH3AINN CYIIIECTBEHHO 3aBHCAT
OT ynpyTux Xapakrepuctuk KA, aspoquHaMHYeCKUX U TPaBUTAIIHOHHBIX
BO3MYILIEHH, BOBMYIICHUI OT CBETOBOTO AABJICHUS, HECKOMIIEHCHPOBAH-
HBIX BpAILAIOIIUXCS MacC M IPYTUX Bo3MyIeHu. To ecTh CTpyKTypa U ma-
pametpsr CCO omnpenenstores pa3Ho00pa3rueM BapUaHTOB TUHAMHYECKUAX
CXEeM M TEeXHHYECKHUX TPeOOBaHMi K cucTeme ynpasienus KA [6].

PaccmoTrpum o01ue moaxo/isl K pa3padoTke CUCTEM CTaOWITH3aIK U
opHeHTanuu kocMudeckoro ammapara Ha npumepe CCO KA cBs3u, pabo-
TAIOIIETO Ha Te0CTAIMOHAPHON opouTe, 1 KA TMCTaHIIMOHHOTO 30HIUPO-
Banus 3emn (133) [21].

7.1. DyHKUMOHAJBLHAS CXeMa, Pe;KUMBbI padoThI U
COCTAB AJITOPUTMOB CUCTEMbI CTAOM/IN3ALUH U OPHEHTALIMHI

B cootBercTBHu ¢ TpeboBannsMu no HazHadeHNI0 CCO momxHa obec-
MIEUYMBAThH PEIICHUE CIACAYIOUIUX 3a/1a4:

— yOpaBlCHUE ABUKEHUEM BOKPYT LIEHTPA MACC C TTOMOIIBI0 KOM-
TUIeKca yIpaBISIOMuX aurareneii-maxosukos (KYIM);

— Jemi(pUpoBaHKEe YIIIOBBIX ckopocTeld KA BOKpyT CBSi3aHHBIX OCei
B HEOPHUEHTHPOBAHHOM IPOCTPAHCTBCHHOM ITOJOKEHUU O BEITHIHHBI
0,001 rpan/cex — 0,5 rpan/cexk;

— CcTa0uIu3aIus U MepeopUueHTHPOBAHNE TIPH ABMIKEHUH BOKPYT
IIEHTpa Macc;

143
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—  «pasrpy3Ka» IBUTaTesei-MaxoBUKOB (IM) ¢ MOMOIIBIO AJIEKTPO-
peakTuBHOMN BUTaTenbHON ycTanoBku (OP/]Y) wnn nBurarensHoil ycra-
HOBKH (/1Y) Ha X0IOMHOM Ta3e;

— aBTOMAaTHYECKOE MapupOBaHUE OTKA30B WJIM OTKIOHEHWH B MPO-
Leccax ynpasieHus AprxeHrneM KA, BBISBICHHBIX B PE3yJIbTaTe KOHTPOJIS.

Juist obecnieuenus 3tux 3aaad CCO paboTaeT B CICAYIOUINX PEKUMAX:

— TralleHue HadyaJbHBIX YIJIOBBIX CKOPOCTEH Mocie OTAeNeHHs OT pa-
ketel-HOcHTens (PH);

— rpy0ast, TOYHasl U IPEUU3NOHHASI CTAOMIN3AIINS OCEH CBSI3aHHOM
cuctembl koopauHat (CCK) KocMHuUecKoro ammapara OTHOCHTEIBHO TIPO-
IrpaMMHOM opHeHTaluu B opouTtansHoit cucteme koopaunat (OCK) wim B
uHepruanbHoi cucteme koopaunat (MCK) (cm. mpunoxkenue I);

— nepeopuenTtanus oceil CCK B 3a7jaHHOE MOJIOKEHHE.

J1J1st peteHunst epeurcliCHHBIX 331249 HeOOXO0IUM CIIEAYIOIINI cocTaB
anroputMoB CCO:

— mucnetuepuzanus 3aaad CCO;

— TallleHHe HauyalbHBIX YTJIOBBIX CKOPOCTEH;

(hopmupoBaHue ynpasisromnx curaanos Ha KYJIM;

— BropuuHas oOpaboTka WH(poOpManuu 00 YTIOBBIX CKOPOCTSIX
(punbTpanus);

— pacder yIJIoBbIX PacCOTIACOBAaHUH MEXKIY TEKYIIeH U IpOoTrpamMMm-
Hoii opueHTanuerr CCK B 6a3zoBoii cucreme koopaunat (bCK);

— BTOpHYHAs 00paboTka HHPOpPMAITIH 00 YIIPABIISIIONINX CUTHATIAX
(punbTpanus);

—  pacder TMpPOCKONMNYeCKUX MOMEHTOB;

— crabmimmzaus yrioBoro nonoxkenus KA;

— paszrpy3ka KY/IM ¢ nomo1ipio CTallMOHAPHBIX MJIa3MEHHBIX JIBU-
rareneit (CIIO);
BBIOOD criocoba pasrpysKH;

— (opMHpOBaHUE JOTUKU PA3rPy3KH;
— ¢dopmupoBanue ynpapisonux curaanos Ha CIT/I;

(hopMUpOBaHUE CUTHAJIOB JJIs YIIPABJICHUS JBUTATEIBHON yCTa-
HOBKOM Ha XOJIOJTHOM Ta3e;
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— omeHKa 3p(QEeKTHBHOCTH pa3rpy3KH, MOTYyYEHHOU B pe3ysbTaTe pa-
6oter CII/;

— oreHKa 3pQEeKTHBHOCTH pa3rpy3Ku, MOIYYCHHOU B pe3ylbTaTe pa-
0othI /1Y Ha X0I0JHOM Trase;

—  (yHKunoHaNBHBIN KOHTpOb KY]IM;

— yckopeHHas pasrpy3ka KYJIM;

—  (opmupoBanve mdpoBol Tenemerprdeckoi napopmarmu (LITMIN),
no3Bosstonie oueHuTs padboty CCO 1 moaTBEpAUTH BHIIIOIHEHUE TPEOO-
BaHHU K QyHKIIMOHUpOBaHHIO KA;

— 00paboTka qaHHbIX moneTHoro 3axanus (I13);

— pacueT HacTpoeuHbix mapamerpos CCO;

— JUCHeTuYepH3alys UCIIOIHUTEIbHBIX OPraHOB;

— ympasieHue u KoHTposib KYIM.

@DyHKIMOHAIbHAS CXeMa CUCTEMbI CTAOMIIN3alMY U OPUECHTALUH [IPU-
BesieHa Ha puc. 7.1, rie 0603HaYCHO:

MO — ucnoaHUTENBHBIN OpraH;

CHO - cucrema nHGOPMAITMOHHOTO OOECIICUECHNS;

CVY]I — cuctema ynpaBieHHs JBHKEHUEM;

VYIM — ynpaBistolue JBUraTeau-MaxoOBUKH;

I'MBYC — rupocKonn4ecKuii I3MEPHUTETb BEKTOPa YIIIOBOH CKOPOCTH;

HKIIA — HazeMHasi KOHTPOJIBLHO-IIPOBEPOUHAS anmnaparypa;

Aq; — npupalenre HHTErpaaoB oT HPOEKIHil yIoBoii ckopocTi KA
3a TakT OOMeHa, I = X, ), z;

\Agﬁ,f ‘ — MaTpHIIA TEKyIEeHl OpUEHTALIMH CBSI3aHHOM CHUCTEMbI KOOPIU-
Hat B 0a30BOH cUCTEMe KOOPIMHAT;

Is,, — mpusHak bCK;

| . rusyc — TPH3HAK ¢yHKIIOHAIBHOM ToToBHOCTH [ UIBY C;

IL,, — NpU3HAK OKOHYaHUs AeMII()UPOBAHUS YIIOBBIX CKOPOCTEH;

‘ Ang — Marpura nepexona u3 BCK B mporpammuoe nonoxenne CCK;

Wq,; — TpoeKIMU GUIBTPOBaHHOMN yroBoii ckopocTu KA Ha ocu CCK,
=X, z;

Oy, 0, 0, — YIPABISIOLME CUTHAJIBI 110 KaHAIaM CTabNIIM3aLnm;

01234 (0;) — ynpasisonme curuanst Ha YJIM;

; — YIIIOBBIE CKOPOCTU POTOPOB Y/IM;
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N; — IpU3HAKH yIpaBIECHHUS;
K,, — komans! ynpasnenus 1Y;
I1, — npusnaku padotsl ¢ HKIITA.

7.2. UcxonHble JaHHBIE VIS IPOEKTHPOBAHMA
0OpTOBOJi cHCTeMBbI YIIPaBJICHUSI

OCHOBHBIMU HCXOAHBIMH JaHHBIMU ISl IPOCKTUPOBAHUs OOPTOBOM
cuctembl yrpasiienus (BCY) sBistoTcs TpedyeMble MONOKEHUs CBSI3aH-
HbIX ocell KA.

Hampumep, st KA «Ka3Car» nipu pabouem gynkuunonupoBanuu bCY
JOJDKHA 00ecTieunBaTh OPUSHTAIINIO M TIO//IEpyKaHNe OPUCHTAIINH CBA3aH-
HBIX oceil KA creyronmm o6pazom:

* ochk OX1 — o HampaBJIEHUIO B HAJUP;

e ocbk OY] — no Bekropy OpOUTaIbHON CKOPOCTH C MpeNebHON Mo~
TPENTHOCTHIO (307) IO KaXKIO# U3 OCel;

* 10 ymy KpeHa — He Oonee 0,5°;

* 10 ynIy Kypca (TaHraxa) — He 6omee 0,1°.

[MorpenrHoCcTH ONMpeAENsIOTCS TOYHOCTHIO YIIIOBOM OpUEHTAIIMH U TOY-
HOCTBIO OTPabOTKHU PAacCcOrIaCOBaHUN MEXIY TEKYILIMMU U IIPOrPaMMHBIMH
3HAUCHHUSMHU OPUEHTALIUH.

TpeboBanus Kk TUHAMUYIECKOH TorpermHocTr cradmmmsanui KA 8 OCK
coctaBisaT (30): mo yry kpena — 20 yn.muH. (0,33°); mo yriry Kypca
(Tanraxa) — 4 yri.MuH.

J1nist pacueToB cHCTEMBI YIIpaBiIeHHsT HEOOXOANMBI TAKKe TEXHUICCKHE
JaHHBIE TI0 MAaCCOBO-MHEPLIMOHHBIM XapaKTEPUCTUKAM, XapaKTEePUCTHKAM
JIBUTATEILHON YCTaHOBKH, 110 CHJIaM U MOMEHTaM TSTOBBIX MOJYJIEH 1 Ta3o-
BBIX JIBUTATEJICH, BO3MYIIAIOIIMM MOMEHTaM, XapaKTEPUCTUKAM U CXeMaM
pactooKeHHUs! IBUTaTENICH-MaXOBUKOB, YIIPYTHM XapakTepucTukam KA.

7.3. Yupasisiioumue 4 BO3MYIIAK0LIHe MOMEHTbI

Jns paccmarpuBaemoro B kauectse npumepa KA «Monutop-2» uc-
noJIHUTEIbHBIe opranbl bCY BKIIIOUAIOT KOMIUIEKC M3 YEThIPEX YIpaB-
JISIIOIIMX JABUTaTeNleii-MaXOBUKOB. [IBUraTenn-MaxoBUKH yCTAHOBJIEHBI IO
CXeMe «IHpaMujia» C BBICOTOM, HampaBieHHOW mo ocu OZ, W yrjiamu
a=60°, B=45° (puc. 7.2).
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Puc. 7.2 Cxema npocTpaHCTBEHHON OpUEHTALMK ocell BpaleHus: YIM

Cps3p npoekuuil Bekropa kuHeTHueckoro mMomeHta KYIM (H;,
i=X,Y,Z) c BekTOpaMu KnHeTH4YEeCKUX MOMEeHTOB Y/IM (4;, i=1,2,3,4) BbI-
pakaercsi MaTPUYHbIM YPAaBHEHUEM:

h

1

H, L ann dip A1z Qg
2

Hy :|A|h = |921 A Az dp4
3

H, aszy dzp dzz Ay
hy

rae A — MaTpuIia KOCHHYCOB ycTaHOBKH YJ[MoB.
Jls1 BEIOpaHHOTO BapuaHTa YCTaHOBKH Y/IM marpuiia 4 mMeeT BU

0,6124 0,6124 -0,6124 -0,6124
A=|-0,6124 0,6124 0,6124 -0,6124
-0,5 -0,5 -0,5 -0,5

Hns reoctarmonapubix KA cBsa3u u KA aucTtaHImoHHOTO 30HAUPO-
BaHUS 3EMJIH TIPUHSTHI CIEAYIONMINE OCHOBHBIC XapaKTepucTuku JIM:

* MaKCHMAaJTbHBIN KMHETUYECKH MOMEHT Kaxioro Y/IM =18 H-m-c +10 %;

* MaKCHUMaJIbHBIN YNpaBIAIONUNA MOMEHT — B Tipejenax +0,2 Hm;

* IeHa Miafuero paspsaa MmomenTa ynpasienus 0,001 Hm;

* 4acTOTa M3MEHEHHs YIPaBISIoNero kofa — He 6omnee 10 [

* MmocTostHHas BpeMeHu — He 6oiee 0,1 c.

Ha ydacTkax JBH>XeHHS! pOTOpa CO 3HAKOIOCTOSHHOW YIIIOBOM CKOPO-
CTBI0O MaTEMaTHYECKYH) MOJENh YIMPABISIONIETO JABUTATEIS-MaXOBHUKa,
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ucnoias3yemoro it KA «MoHuTop-2», MOKHO ONHCATh CIEAYIOLIEH cH-
CTEMOU ypaBHEHUI:

- - \
J(m+§ ]—K-.L-z‘-[H—'?'0548';?)—mS%QJ ~M_, -signo—h-o-¢-0";
' 17.5 71.5 )

.
0= 728
Té +i=K, n,
dt y

rae () — mpoeKIus yIriIoBOM CKOPOCTH 00BEKTa Ha HANPABICHHUE OCH Bpa-
HIEHHs POTOPa, GUKCUPOBAHHOE OTHOCHTEIILHO 00bEKTa, C™';

® — YIJI0Basi CKOPOCTh BPAIEHHUs POTOPa OTHOCUTEIBHO 00beKTa, C™';

¢ — yroJ IOBOPOTa POTOpa;

1 — YIPaBISIONINH CUTHAM (YUCIIO TUCKPET MITA/IIIETO pa3psiia B KOjie
3aJJAHHOTO YIPAaBJISIONIET0 MOMEHTA);

T — mocTosiHHast BpeMeHH OJIOKa YIpaBIICHHUS IBUTATENEM, C;

i — TOK, II0JJaBacMbIi B IBUTATEINb, A;

Ky, — k03 GUiLMeHT NpOnopuroHaIbHOCTH MEXK/Ly TOKOM B JIBUraTeie
Y YTIPABIISIONIAM CUTHAIIOM, A/IHCKD;

K} — k09 GuimenT npornopumoHanbHOCTH MEXKTy MOMEHTOM, Pa3BU-
BaeMBbIM JIBUTATENIEM, H TOKOM, H-M/A;

J— MOMEHT HHEPILIUH POTOpa, KI'M?;

M, — cocTaBiIsIOIasi MOMEHTa CONMPOTHUBIICHUS BPAILEHUIO POTOPA,
He 3aBUCSIIAs OT CKOPOCTHU BpameHust, H-m;

h — xoadduuuent Bs3koro Tpenus, Hm-c;

£ — kod(hGUIMEeHT adpOAMHAMUICCKON COCTABIIAIONIEH MOMEHTA CO-
MIPOTHUBJICHHUS BpaleHuto poropa, Hwm-(c)'?.

UnceHHbIe 3HaUEHHS TEXHIIECKHX MTapaMeTPOB JIBUTATEI-MaXOBHKa
npuBeaeHBI B Ta0M. 7.1.

Tabruya 7.1
O06o03HaueHne napamerpa PazmepHoCTh 3HaueHue napamerpa
K, A/muckp 0,032
T c <0,1
Ky Hw/A 0,0327
J Homc? 0,034
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Uucnennsle 3HaueHMs TexHUUeckux napamerpos ['IBY C npuseneHst
B Tal. 7.2.

Tabnuya 7.2
[Tapametp PazmepHocts  |3HaueHue napamerpa
[ITar kBaHTOBaHUS BBIXOTHOTO
yIIL.C 0,04
CHUTHaJIa IO U3MEPUTEIBHBIM OCSIM
[IymoBas morperrHocTs (307) yTIL.C 0,16
Takt 0OHOBJIEHUS HHPOPMALIUH c 0,1

[Ipoekuuu rpaBuTaronHoro MoMmenTa Ha ocu CCK paccuuthiBaanch B
COOTBETCTBHH €O cleayrommmMu hopmynamu [10, 14]:

M7 _3 (=T ,)BB";
M! —3i Jo—J BB
y R3( xx zz)ﬂﬁ ’
M =32, -T.)pB
z R3( w )Cx)ﬁﬂ b

rae u = 0,396-10"° M*/c? — rpaBUTaIIIOHHAS [TOCTOSHHAS,
R — pagmyc-BeKTOp OpOUTHI;
S Jyy,J — [JIaBHblE MOMEHTHI HHEepLnH KA ;
B,B’, B”— HanpaBnsoiye KOCUHYChl MATPUIIBI B;

Xy X a o o
Yy =BYB=p B P
Zy| |2 yoror

rae OX,Y,Z,— opbutanbHasi cucreMa KOOpAMHAT;
OXYZ — cBsi3aHHasi cUCTEMa KOOPJUHAT.

IMpu pacueTax ¥ MOJACTUPOBAHUH JUMHAMUKH KA MPUHUMAIOTCS MaK-
CUMaJIbHBIC TI0 MOJYJIFO 3HAYSHUS MPOCKIIUA MOMEHTA CHIIBI CBETOBOTO
nasierus Ha ocu CCK, paccuntanHbIe ¢ y4eTOM pa3dopOCoB:

M'=1,24810" H;
M'=3,6287-10" Hav;
M=-9.421-10"Hom.
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Vipapisionme 1 BO3MYIIAIONINAE CHIIBI U MOMEHTHI TSTOBOTO MOJTYJIS
(TM) paccunThIBarOTCS B COOTBETCTBHUY C (DOPMYITHHBIMHU 3aBHCHUMOCTSIMH
Y 3HAYCHUSIMU TEXHOJOTUYECKUX Morpermnocteld ycraHoBku KYJIMos.

7.4. ypaBHeHI/Iﬂ ABUKEHHUSI KOCMHUYECKOro amnmapara
OTHOCUTECJILHO IEHTPa Macc

JBuxxenune KA OTHOCUTENBHO IIEHTPAa MACC OMHUCHIBACTCS CUCTEMOMU
g depeHInaIbHBIX YpaBHEHUH Diiyiepa B MPOESKIIUAX Ha OCH CBSI3aHHOM
cucteMsl koopauHatr OXYZ:

L] L] L] _ 2 2
Jxxa)x—ny a)y_‘]xz w, = _(Jzz _Jyy)a)ya)z _']yz(a)z _a)y)_

p n p
B
~(J o, —J 0,)0, + E M;}—E aliliQi+§ M, —
1 1 1

n P

r C, I TP

> 1,9 (ay0, —ayw,)+ Y M + M ML+ M -
1 1

2 2
- ny .+ Jyy a)y_ Jyz o, = _(Jxx - Jzz )a)xwz - sz (wx -, ) -
D n D B
~ (o, —J o), + D MY =D ay [, +> M~ (7.1)
1 1 1

n p
C r r TP
D 1Q(ay0, —ayo ) +M P+ M+ MUE M -
1 1

_sz wx_'_‘]yz wy_']zz 22 :(Jxx _Jyy)wya)x _Jyx(wi _a)Z)_

X

P n P
B
~ (o, —J, 0)0, + E M3~ E ay, [;Q; + E M~
1 1 1

n P
C I T Cb I1P.
- 2 1,Q;(ar,0, —ayo ) +MP + ML + z M M S+ M
1 1

MEP 2R,

e J s s 5 S5 x5 ;. — OCEBBIE M IEHTPOOEIKHBIE MOMEHTbI UHEPLIUYL;
Wy, ®@,,,,— TPOCKIUH AOCONIOTHON YIMOBOW CKOPOCTH BPAIICHHS
n3nenusa Ha ocu OXYZ;
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p p P
ZM%,ZM%},ZM%, p = 8— cymmapHsie nipoekiuu Ha ocu OXYZ
1 ] 1

HOMMHAJIbHBIX MOMCHTOB, CO3/1aBaCMbIX TM,

J2i P J2i

B B B

ZMIPZMJ*J’ZMZP p =8 — cymmapusbie npoekiuu Ha ocu OXYZ
1 1 1

HOMHHAIIHBIX MOMEHTOB TM, 00yCIIOBIIEHHBIX TEXHOJIOTHYECKUMHU I10-

IPEIIHOCTSMM U3TOTOBIEHHUs U MOoHTaxka TM;
k k k
N T r
ZM ”,ZM),;;]L,ZMZ;;}L, k =8 — cymmapHsIe npoexiy Ha oc OXYZ
1 1 1

MOMEHTOB I'a30BbIX JIBUTATEIIEH;

Mf} M )L,:"L_, M ;;; {_ npoexuun Ha ocut OXYZ MOMEHTa CHIT CBETOBOTO
JIaBIICHUS;

M i"' M }l,-’] . 2” L npoexmuy Ha ocu OXYZ MoMeHTa, 00yCIIOBIIeH-
HOTO I'a30IMHaAMUYE€CKUMU BO37ielcTBUsAMU CTpyi TM;

M }CIP,M }l,[P,M ZHP— npoekuuu Ha ocu OXYZ npounx BO3MYILAIOMINUX
MOMEHTOB (OT HECKOMITEHCHPOBAHHBIX BPAIAIOIIIIXCS MAcCC, OT TIEPEKIIaIKU
SJIEMEHTOB amnmaparypsl HAOIONEHHS U 1Ip.);

_M:CE'— MOMEHT OT IIOBOPOTa COJHEYHOW OaTapeu;

R — peakTUBHBII MOMEHT OJTHOTO MPUBOJIa COJTHEUHOW OaTapew;

I;,j=1,...,4— MOMEHTBI HHEPLIHH ABUrATE/ICH-MaXOBHKOB;

Q;,j=1,...,4— yrioBble CKOPOCTH BPAIICHHSI JIBHTaTCIeH-MaXOBHKOB;

A .Gy 5,037,055 J=1,...,4— dneMeHThI MaTPHUIbl YCTAHOBKHU JIBUTa-

TEJICH-MaXOBHKOB.

7.5. YpaBHeHUsl yIPYTHX KOJe0aHUH KOCMUY€eCKOI0 annapara

[Tpu npoexrupoBannn CCO HEOOXOAMMO YUUTHIBATh BIUSHHUE YIPY-
roctH KoHCTpyKIn. [ UBY C, ycTraHOBIIEHHBIH B HEKOTOPOM CEYEHUH KOp-
myca KA, peructpupyer 1Be COCTABISIOIINE YIIIa TOBOPOTA 3TOTO CEYEHUS
OTHOCUTEJIbHO MHEPLUAIbHOW CUCTEMBI KOOpAUHAT. [IepBas cocTaBiso-
asi COOTBETCTBYET yIITy IOBOpOTa HenehopMUpoBaHHOTO Kopiyca KA
(TBepaoOro TENA), BTOpast — JONOJIHUTEIBHOMY IIOBOPOTY JAHHOTO CEUEHHUS,
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BO3HHUKAIOIIEMY B pe3ysbTare u3ruda Kopmyca. YpaBHEHHs, YIUTHIBAIO-

M€ BIMSIHUE YTIPYTOCTH KOHCTPYKINH, iprBeAeHs! Hike [10]:
- P

Gt En G+ 05dn =D (APign Py + Bygn Myy):;
J-1

l91"11:"g-i-Zf‘Rznrn.qn; yrn:yuT+19"xl‘H+nynm‘q";
n=l1 n=l1

m " (7.2)
WFH = l// - Z fRy:m“rl ’ qn; Zl“l'l = Z].[T + W ) xl‘l‘l + Zfzm“l‘l : qn ;
n=1 n=1

m m
Pon =P+ D S Ve =X+ D fown D
n=1 n=1

e k=x,y,z — ocu KA;
4»>M — 06001IEHHAsT KOOPMHATA 71-T'0 TOHA YIPYTHX KOJICOaHHI;
/, ym-usfzm s Sy — GOPMA 1-TO TOHA YIPYTUX KOJIEOAHUN B KaHAIaxX

no Y, Z, X B Mecre ycranoBku ruporpudopa (I'TI);

S &nrws SR urues SR e — bOpMa (iponsBoaHast) hopMbl #-ro ToHA yTIpy-
rux Konmebanmii R, R, R, B mecte ycranosku I'Tl;

N=1-+m — 9uCII0 TOHOB YIPYTHUX KOJICOAHUI;

P — 4ducno ynpapnsiomux arperaros;

ij — TIPOEKITUS CHITBI Ha OCH KoopAwHAT (k= Xx,),z), H;

AP — k0> ULMEHTBI (TMHEHHBIC), YUNTHIBAIOLIME BIMSHUE YIIPAB-
JSFOIIUX arperatoB Ha ynpyrue konebanus (k= x,y,z), 1/kr;

M}; — mpoekuyst MOMEHTa Ha 0CH KoopauHar (k= x,),z), H-m;

BP; - k03 UIMEHTHI (YTIIOBBIC), YUUTHIBAIOIINE BIUSHHUE YIIPaB-
JSIONIMX arperaroB Ha ynpyrue konedanus (k= x,),z), 1/kr;

U, i, ¢ — yIIIOBBIE IPUPAILCHUS U3EIINS KaK TBEPOTO Tela;

Urn, Y, @rp — YIIOBBIE IIPUPALLECHUS TIONOKEHHS YIIPYTOTO HU3Je-

mus B Mecte ycraHoBku [ IBY C.

Cucrema ypaBHeHuit Diinepa (7.1) COBMECTHO € CHCTEMOW YpaBHEHUI
(7.2), yauTHIBaIOIMUX BIUSHUE HEKECTKOCTUA KOHCTPYKIIUH, TIO3BOJISIET T10-
CTPOUTHh MaTeMaTHYECKYIO MOJIENIb 00bEKTa PErylIupOBaHUs IS TIPOBEIe-
HUs aHaJIM3a YCTOMYUBOCTH B YaCTOTHOM U BPEMEHHOM 001aCcTsX.

153
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7.6. AHAJIM3 YCTOIYHUBOCTH KOHTYPOB CTA0MIN3ALMHI
B 4YaCTOTHOMH 00J1acTH

TunoBoii 3akoH crabunu3zanuu KA OTHOCHUTEIIBHO IIEHTPa Mace C T0-
moipio KYJIM umeer Bup [10, 14]:

Oy =k, AQ+ky AD 4 W4 5

o, = [kwa W+ kﬁ,y Ay Wing s

0, =lkgAS+k, Aw, 4],
TIe Oy ,0y, ,0; — IIOKaHAIIbHbIE CUTHAIIBI YTIPABJICHHS Ha KVYIIM, Hwm;

kgo, kl!, , kg —nepenarounsie 4ncia o NO3UIMOHHOMY curHaiy, H-m/rpap;

k, kw, .k, — nepeyiatoumbIe Trca 1o yriossM ckopoctsiv, H-m-c/rpat.
Awyg = (@ — Ocrry W, I=X.0,2

w;; — ymioBble ckopoct KA otHocuTensHO oceii CCK, °/c;
Wcry; — MPOSKIIMU BEKTOPA MPOTPAMMHOMN YIIIOBOM CKOPOCTH Ha OCH

CCK °/c, CITY — cucTteMa MporpaMMHOTO YIIPaBJICHUS;

W ng — TiepenarouHas pyHKUUs NPOTHBOM3THOHOTO (UIIBTpA.

[TapaMeTpbl KOPPEKTUPYIOMIUX U TPOTUBOU3THOHBIX (PUIIBTPOB OIIpe-
NIEIISTIOTCS TI0 Pe3yJIbTaTaM YaCTOTHBIX UCCIIEA0BAHUI KOHTYPOB CTaOMIIH-
3allMy KaHAJIOB KPEHa, Kypca U TaHTaxa.

CTpyKTypHasi cxema KOHTypa crabunusaiuu ¢ nmomoiisio KY/IM Ha
puMepe KaHajaa KpeHa Uil TPOBEICHUS YaCTOTHRIX MCCIICAOBAHUN TaHa
Ha puc. 7.3 (YIJIOBBIE KOOpJWHATHI MPUBEIEHBI B Tpagaycax). [ns mo-
CTpOCHUS 00JIaCTeH yCTOMYMBOCTH METOI0M D-pa30ueHus B TUIOCKOCTH
rapamMeTpoB MepeaaTodHast GYHKITHS pa30MKHYTOW CHCTEMBI MOXKET OBITH
[pUHSATA B cleaytonieM Buae [9]:

Wpaa(z) = D(Z)Z(Waxu'[p (p) Wueup (P)) >

'l _ e_"rxnp
tne Wern(P)= T — mepenaToyHas (PYHKIIHS KCTPAIOIATOPA;

Woenp(PY =€ P W (DI, (PYWo5(P) + W3 (P)) — mepenarounas

(yHKIS HENpPEphIBHOM YacTy;
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P! — HKBUBAJIEHTHOE 3ana3npiBanue, t= 1., T,

&> Lxg — IEPHOJ] KBAHTOBA-

Hus, paseH 0,1 c;

K
We(p)= T il nepenarounas Gpynkuus apurarens, K ;=1 pay/(B-c),
LI,B

Ts=0,1c;

W.s(p)= ! —nepemarounas Gyukmust [ UBYC,

Tme2 + ZérHBTFHBp + ]
Topw= 00159¢, &.,,= 1;
573  ~o BupiFri5713

Wos(P) = 3
erp 11P +E& Pty
Ta C yU4ETOM yNPYTUX KojeOaHui,
I7ie /1 — KOJIMYEeCTBO YUYUTHIBAEMBIX TOHOB YIIPYTHUX KOJIeOaHMUI;

— riepeniatouHast PyHKIWsS 00beK-

Jy — MoMeHT unepuuu KA, xr-m?;

B, LK M)
Frpi 1M

1 — mapaMeTphl ynpyrux kojebanuii KA;
& ,10C

L2
/¢
D(z) — 3aKOH ynpaBleHHUs ISl KAaHAJIOB KpeHa, Kypca 1 TaHraxa 0e3
yueTa (QUIBTPOB:

T
D@’(W,S)(Z):|: o) T +Km(y,z)}-

O06nacTi yCTOHYMBOCTH U JIOTApUPMHUICCKIE aMIUTHTYTHO-(a30BbIe
YaCTOTHBIC XapaKTEPUCTHUKHU ObLIN TIOCTPOCHBI C UCTIOJIB30BAHUEM ITaKeTa
pacmmpenuns Control System Toolbox cpenbr Matlab 6.5.

Ha puc. 7.4 npusenensl obnactu ycrounBoctd KA B kaHaje KpeHa
npu Jormyckax Ha koddduiment ynpyroctu — 40 %, Ha MOMEHT WHEPIIUU
Jr — 15 %. OGinactu yeroitunBocTy I0Ka3aHbl 3aiuBKoi. Kak cienyer u3
PUCYHKOB, BBEJICHUE MTPOTUBOU3TUOHOTO U KOPPEKTHPYIOMIETO (DPHUITETPOB
YBEIMYMBAET 00J1aCTh YCTOMYMBOCTH, YTO 00ECTIEYMBaET BO3SMOXKHOCTD BbI-
0opa repesaToYHbIX YUCEeN JUIs pealn3aluy 3aJaHHOW TOYHOCTH CTalOu-
nu3anuu. B kadecTBe TakuxX (QUIBTPOB BhIOpaHBI (PUIBTPHI CO CICAYIO-
MM TIepeaTOYHBIMU (PYHKIIUSAMHI B TUCKPETHOH obmacTh [2, 9]:
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Puc. 7.4 OGnacth yCTOWYMBOCTH:
a — 110 BBEJCHUs IPOTUBOU3TUOHOrO (hriisrpa
0 — mocJ1e BBEJICHUS TPOTUBON3TMOHOTO (QHIIBTpa

—+ No lzgib
-y SB=00
\\ < Ygg=90°
_—,’-#f'f
2
~ No Izgib
-+ TSB=°°
- Ygg=90"
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=32
W:hk (2)= % — PEKYPPEHTHBINH (UIBTP C OCPETHCHHEM 110 32
w 32(1-z71)
TOYKAM;
_ a{]lm@) .
4 “Hq)(z)— = —5 — IPOTHBOM3IHOHbIH HHILTP,
1- bl]'[l{[bz - 1;’2|1|a1c]:z
T .
e Qomup = 5 = g2
‘{KB + 2&111‘@1 11}1:11"“r KB 1 1
2
b] 5= 26.)11H¢?-;IH¢TKH +T1ml:]) .
nm ) JR— 2
‘!I{B t 2{5111{(]11111{(]11 KB +1 ud
2
b _ - Tlmdg .
2mp = P N
1 ke z‘glmdr'!r 11}'111.)4!r KB +1 1uth
z=el,

Koo pULUeHTE HMEIOT CIIEAYIOIINE YMCIIEHHbIE 3HAUEHUS:
T, = 0,1 c — mepuon anckperusanum;

T,

i

aOHI/IQJ:O:OO4O98a blnnd):1991803; b2HH¢):_Oa92213

14(1): 1,5 C, fnn(b: 0,6 C,

Benenune nmpoTuBoM3runOHOTO (hUIBTpaA pactupsieT 00JacTH yCTOM-
YUBOCTH B KaHAJaX KpeHa M Kypca JI0 BEJIMYHH, TO3BOJIIONIUX BHIOPAThH
nepeaToyHble YMciIa, KOTOpble 00eCTeYMBAIOT JOCTATOYHBIE 3arachl
YCTOHYHMBOCTH BO BCEM JIMANa30HE YaCTOT.

7.7. JemnpupoBaHne YrIoBbIX CKOPOCTEH
1ocJie 0TAeJIeHNs 0T Pa3TrOHHOIO 0JI0Ka

BCY pomxna obecrieunBaTh JeMI(PUPOBAHUE HAYaIbHBIX YIIIOBBIX
ckopocteil KA BOKpYyT CBSI3aHHBIX OCE B HEOPHEHTHPOBAHHOM MPO-
CTpaHCTBEHHOM IojoxeHnH. HauanbHble yriiossle ckopoctu KA onpene-
JISTIOTCS YTJIOBOM CKOPOCTBIO CBSI3KU (pa3rOHHBINA OJOK + KOCMHYECKUN
anrmapar) K MOMEHTY pa3/ieJIeHHs, a TaK)Ke MPUPAIIeHNEM YIIIOBOM CKOpO-
ctu KA o1 BO3AEHCTBUSA CUCTEMBI OTACICHUS.

3aKoH yNpaBJIeHUs B PeKUME JeMII(PUPOBAHNS CXeMaTHYHO U300pa-
’KeH Ha puc. 7.5.
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G x(y,2)
(*‘)xltb(ylda,zlé)
0'0

Puc. 7.5 I'padmueckas uHTEpHpeTALS
3aKOHa yNpPAaBJICHUs B PeXKUME AeMI(PHPOBAHUS

Ha pucyHke npuHsTHI ciaenyomue 0003HadyeHus:

Ox1g(y1d,z1¢) — «PUIBTPOBAHHBIE» 3HAYEHHS YITIOBBIX CKOPOCTEH OT-
nocutenbHo ocert CCK, °/c;

09 =0.9A0 jeyx(y,z) — 30HA HETYBCTBUTEIBHOCTH 3aKOHA TeMI(H-
poBaHus, Hm;

O x(y,z) ~ YIPABIAIOLIME CUTHAIIBI B PEXKUME neMIhUpOBaHUS OTHOCH-
tenbHO oceit CCK, H-m;

.0, ecim |wxl¢,‘ <0.9A0 0\ rigpx
O, = ;
kmﬂmxhh,ecuu |mxm, >0,9Amu€ml¢lx
.0, eciu |my1¢‘ < 0.9A@ epngyy
oy = ;
Koy, @y19> €C1M |my1¢‘ > 0,9A® e vy
.10, eciu ‘wﬂq,‘ < 0.9A® 0\
og. =

kﬂtnmﬂldﬂ CCITH ‘ﬂ)zmj‘ > 059Aa}nﬁ){n¢z

e Awuem[,bx(y,z) — 3alaHHas TOYHOCTH JEMII(UPOBAHKS OTHOCHUTEIHHO
oceit CCK, °/c;
kar,r

it
B pexxume nemrdupoBanus, (H-m-c)/rpan. ITi k02 GUIHEHTH BEIOPaHbI
paBubiMu 5 (Hwmc)/rpa.

kf"yu ,sz“ - iepeaaTouHble KO3 GUIIMSHTHI 3aKOHA YIIPABICHHUSI
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I[J'ISI YIAydlIeHrud JUHAMUYCCKUX XapPaKTCPUCTUK CUCTEMBI yIIpaBJic-
HUA B 3aKOH YIIPaBJICHUA BBCACH CUTHAJI, paBHBIfI pacd€THOMY 3HAYCHHIO
TUPOCKOIINYICCKOIO MOMCHTA!

1
THP _ .
M. =J z @;(a3,0,14 —G2@0;19);
4
1
THP _ .
M, =J Z@f (@014 —3i0x19 )5
4

1
THP
M, =J z @; (a0~ @),
4

rae J — MOMEHT UHepLMH poTopa, /i Becex YIIM npunsar pasasiM 0,034 Hom-c?;
®; — YIJIOBBIE CKOPOCTH BpalieHus: potopoB YIIM, pan/c;
@ ;j— DIIEMCHTBI MATPHULIbI HAIPABJISIIOLIMX KOCHHYCOB IupaMuisl Y/IM;
Dy > Dyl Pz1g — «OUIBTPOBAHHBIE» 3HAUCHUS YIVIOBBIX CKOPOCTEH
otHocuteabHO oceit CCK, pan/c.
Curnansl ynpaBieHHs PaCCUUTHIBAIOTCS 10 (opmynam
o, = 0'; - ML”P; o, = O’;, —M;,‘”P; o. =0"; —M;‘”P.
Bekrop ynpasnenus KYJIM umeer pazmepHOCT MOMEHTA U (pOpMU-
pyeTcs CIeayomnuM 00pa3oMm:

01 - Mcl
X
oyl 4 M
= A}r ayl+
o3 Mg
o
o4 My

rae A" — nceBrooOpaTHas MaTpuUIa K MaTpHIle yCTaHOBKH Y/IM A:

A = A" x(Ax AT

0,4082 ~0,4082 —05
.| 04082 0,4082 ~0,5
| -0,4082 0,4082 -0,5

—-0,4082 —-0,4082 -0,5
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Mcl
Mg
fch
M,:4

YIIM, paccunTaHHBIH TI0 TTACTIOPTHBIM MaHHBIM, H-M (cM. Tabm. 7.1).

— BCKTOP CUT'HAJIOB KOMIICHCAIITMKM MOMCHTOB COIIPOTUBJICHU

i, CCJ‘[H‘ o‘,-‘ S Opmaxy M
OiyaM = i , Hm
O max y M IERT eCJ'[H‘O",-‘ > O max YiM

o; - ynpasisitowui curaan YJIM, i=1+4, 0,,,.yjv = 0,2 Hm.

Paccunrannblie ynpasinstone curdaisl Y/IM nocTynaioT Ha BXObI
JBUTATENICH-MaXOBUKOB.

7.8. Pasrpy:;lca KHHETHYECKOI0 MOMEHTA ABUraTejIeii-MaX0BHKOB
C IMIOMOIIBI0 KOMILJIEKCA MAIHUTHBIX HCIIOJTHUTEC/IbHBIX OPraHOB

[Tpu pyrxmmornpoBanny CCO yIIoBbIe CKOPOCTH BPAIIEHUS POTOPOB
YJIM GyayT nmponopluroHaIbHbI BpeMEHH JeHCTBHUS BHEIIHETO BO3MYIIAI0-
[IET0 MOMEHTA U MOT'YT JOCTUTHYTh HEKOTOPOTO MPEIENBHO JOITYyCTUMOTO
3HayeHus. [Ipy TOCTHKEHUU 3TOM CKOPOCTU HACTYIAET TAK HA3BIBAEMOE
«HACBIILICHNE» U MAaXOBUK CTAHOBUTCS HEPAOOTOCIOCOOHBIM. [ BoccTa-
HOBJICHUS Pab0OTOCIIOCOOHOCTH MaXOBHUKOB HEOOXOIUMO OCYIECTBISThH
MIPOLECC Pa3rPy3KH, CyTh KOTOPOTO 3aKII0YAETCS B UBMEHEHHN BEJINIMHBI
HAKOIUIEHHOT'O KWHETHYECKOT0 MOMEHTA B pe3yJbTare JIeHCTBUS BHEIITHETO
YIPaBIISIONIEr0 MOMEHTa (MOMEHTa pasrpy3k). MOMEHT pasrpy3KH co3-
JlaeTcs CIealbHOM CHCTEMOM, Ha3bIBaeMO CUCTEMOM pa3rpy3KH.

Bapuant Bei0opa tuna pasrpysku KYJIM 3aBucHT OT mapaMeTpoB op-
Ooutsl. s HU3KUX OPOUT HCIIOIB3YeTCs pa3rpy3Ka ¢ MOMOILIBI0 MarHUT-
Horo moJist 3emutn. st BBICOKHMX OpOUT, T/Ie BIUSHHE MarHUTHOTO TIOJISI
3emiu MaJo, ucrnomab3yercs pasrpyska KY/IM ¢ nomomnisto qsurarens cra-
owmmzanuu (J1C).

Jlaxxe 1 OMHOTO THUIA Pa3rpy3KH, HAIPUMED C MOMOIIBIO MAarHUT-
Horo nonst 3emin, a1 KA «Monurtop-O» u KA «Kanomnyc-Bynkan» nc-
MOJIB3YIOTCS pa3iMuHble aropuTMbl pasrpy3ku. B KA «Kanomyc-Bynkan»
JUIsL OTIpeliesieHusl TTapaMeTpoB MarHuTHOro noist 3emiu (MI13) ucnonb-
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3yCTCs MaroHuToMeTp, a B KA ((MOHI/ITOp-3» — MareéMaTudccCkas MOACIb
MAarHHTHOTO ITOJIST 3EMJIH.

J1 pa3rpy3Ku HAaKOIDIEHHOTO KMHETHYECKOTO MOMEHTA JIBUTaTeNeH-
MaXOBHKOB HCIOJIB3YETCS CUCTEMa MATHUTHOM Pa3rpy3KH, OCHOBaHHAS HA
B3aumoeiicTeud MII3 ¢ MAarHUTHBIM MOMEHTOM KOMIIJIEKCA MarHUTHBIX
HCIIOTHATETHHBIX opraHoB (KMUO).

MoMeHT 3TOT0 B3amMOACHCTBHS M MOXKET OBITh 3amucaH Tak [10, 14]:

M= L-B,
rne L — BeKTOp MarHuTHOro MoMeHta KA;

B — Bexrop nnaykuuu MII3.

Pasrpysky JIM mpenmonaraeTcss OCyIIeCTBIATh Ha JIEKYPHBIX PEXKU-
Mmax monera KA.

[Ipu uccnepoBaHUsIX TPUHUMATIOCH, YTO padoueit opouToit KA siB-
JIIETCST COTHETHO-CHHXPOHHAs KpyroBasi opOuTa ¢ BeIcOTOM 550 KM U Ha-
KJoHeHueM 97,5 rpan.

Wudbopmarust o BekTope MHIYKIUK (B) MArHUTHOTO IOJIST 3e€MJTH TI0-
CTyMaeT U3 alropuT™Ma aumoiasHoi moaenu MII3, peannzoBaHHOM B COOT-
BerctBum ¢ [OCT 25645.126-85 [7], B BUAC TPOSKITHI BEKTOpA MHIYKIIHH
MII3 Ha ocu CCK 1 Benmu4nHbI MOTYIIs B.

B cocrtaB KMUO Bxozst Tpu snexTpoMarauta (OM), pacmonoxen-

uele o ocsim CCK (cwm. puc. 7.6).
Y

+L,

+L,

_|_£

z

Puc. 7.6 HampaBnenue BEKTOPOB MarHUTHBIX MOMEHTOB I10 OCSIM
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MarsuTHbI MOMEHT Kax70ro DM cocraBisieT He MeHee + 56 A-M2.
HectabunbsHOCT, HOMUHATHHOTO 3HAYCHHUSI MATHUTHOTO MOMEHTA COCTaB-
nseT He 6onee + 3 %. OcraTounsii MOMEHT ofHOTo OM — He 6omee 10 %
OT HOMHUHAJIBHOTO.

3aKOH yIpaBJICHUsI MATHUTHBIM MOMEHTOM Ka)kaoro DM — peneitHsli. Mo-
MEHTBI BKJTFOUCHHUS ¥ BBHIKITFOUCHUS TOKA 33JAI0TCSI KOMAHIaMH yIIPaBICHUSL.

B ucnonszyemoii ipu uccnenoBanusax moaenu KMIO usmenenue mar-
HUTHOTO MOMeHTa i-To MMO omuckIBaeTCs CIeAYIOMIEeH 3aBUCUMOCTBIO:

dLi _(Lutd)k-Li

dt T
rae Li — TeKyIee 3HaYeHHe MarHUTHOTO MOMeHTa i-ro MUO, A-m?;

LH — HOMUHAIILHEIA MOMEHT — 56 A-M?;
k — ko> dunreHT, onpeaensIeMblii KOMaHTHBIM CUTHAJIOM,

+1 mnpW nogaye MOMOKHUTEILHOTO KOMaHHOro curnana + KC
k={—1 upunojauc orpuLareibHoro komannoro curnaina — KC ;

0  npunoznaue Hy:eroro komanHoro curnana 0 KC

T = 0,33 ¢ — nocrossHHas BpeMEHHU NIPU HaMarHUYMBaHUM (JTTUTEIb-
HOCTb MIEPEXOJIHOTO Mpoliecca MNP HaMarHWYMBaHUU ~ 1 ¢);

T=1,70 ¢ — mocTosIHHasE BPEMEHU NIPU Pa3MarHUUMBAaHUM (JTTUTEIb-
HOCTb IEPEXOIHOTO MpoLecca MPU pa3MarHUYMBaHUU ~ 5 C).

B monenmn KMUO yuuTeiBaeTcs MOTPENTHOCTH (POPMHUPOBAHHS Mar-
HUTHOTO MOMeHTa — O = 0,03 LH, 0CTaTOYHBIN MAaTHUTHBI MOMEHT ITPH T10-
mage 0 KC — A =0,1 Lu -sign(Li).

®opmupoBanue ynpasisitonux curianoB Ha KMHO ocyiecteusiercs
B OopToBOIf M poBoii BeraucaurensHoi Mamiae (BLIBM) ¢ wactoroif 1 I'm.

MoMeHT pa3rpy3ku 110 KaxaoMy u3 JIM dhopmupyeTcs Tipr TOCTIKESHAN
OITPE/ICIICHHBIX TIOPOTOBBIX BEJIMYUH CpadaThIBAHUS 110 KHHETHIECKOMY MO-
MEHTY, COOTBETCTBYIOIIEMY CKOPOCTH BPAIIEHHS POTOPA W, = 60 00/MUH.

BenuuuHa pasrpy304HOro MoMeHTa Ha Kaxblii Y/IM omnpenensiercs
CIICITYIOIITM 00Pa30M:
pis 1= 154,

IJIe w,; — CKOPOCTH BpateHus potopoB KYJIM (HocTymaor B MHTErprpoBaH-
Hy0 cucTeMy yrpaieHus u3 KYJIM);

kyp — KOODOULMEHT peryanpoBaHus.

max

m; = —ky, @
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[To chopMupoBaHHBIM MOMEHTAM Pa3TPy3KU 71; OTMPEEISIOTCS TIPO-
CKLUK MOMEHTa pasrpysku Ha ocu CCKm,, m,,, m_:

Ll
L ayp dip diz3 4

iy
Myl = |Gy dpp dz3 dxX

iy
m, a3 43 d3z3 dy

my

rie a;; (= 1+4) — oneMeHTbl MaTpULbl yeTaHOBKH [IM.
Jl1st mpuHSATOTO BapuaHTa yecTaHOBKU Y/IM matpuiia 4 uMeeT BU

0,6124 0,6124 -0,6124 -0,6124
A=[-0,6124 0,6124 0,6124 -0,06124
-0,5 -0,5 -0,5 -0,5

Koppekiust mpou3BOAUTCS IO ONPEICICHHBIX TOPOTOBBIX 3HAUYCHUH
OTITYCKaHHUS TI0 KHHETUIECKOMY MOMEHTY, COOTBETCTBYIOIIEMY CKOPOCTH
BPALICHUS POTOPA W,,i,, = 40 00/MUH.

[Ipoexiuu nmorpedbHOTO MarHuTHOrO MoMeHTa Ha ocu CCK Bbrunc-
JSIFOTCSL CIIEYFOIIUM 00pa3oM:

L=1/B*+(m+B,—m,-B,);
L,=1/B*+(m_-B,—m*B.);

L=1/B*+(m.-B,~m,B,),
rae B, ,By ,B.— npoekunn Bexktopa nuaykumuu MII3 na ocu CCK;

B — monyne BekTopa nHIayknun MI13.

Koa¢punment 1/B? apasercs 1Mo CyTH HePEMEHHBIM (IS T€OIIOIp-
HBIX OPOUT JUara3oH U3MEHCHUS BEJIMUYUHBI B COCTaBIISET ~ 4), BBE/IS €ro
B KOO GHUUMCHT PErynupoOBaHus K, MOTYIHNM:

Kyp = kyp /B2,

B nensix ynporeHust 00pTOBBIX aITOPUTMOB H COKPAIIICHUSI BPDEMECHU
MX PacueToB KOO(GPUUHMEHT k., BBIOpAH KOHCTAHTOM.

Co31aHre MarHUTHOTO MOMEHTA L 10 KaKoW-JIM0O OCH Helesecoo0-
pa3HO B MPOMEXKYTKH BPEMEHH, KOTJIa BEKTOp B mapasiesneH 31oit ocu. [1o-



CUCTEMA CTABUNTN3ALUN N OPUEHTALINA

9TOMY JIs1 YMCHBIUICHU S 3HCpFOHOTpC6J'ICHI/I}l BBCACHO JOIIOJIHUTCIIBHOC

=088, 1 0.

OrpaHUYEHHE: IPU ‘Bx(y, ) =

+1

-1

Puc. 7.7 Bun peneiHOro 3aKkoHa ynpaBiIeHUs

DopMHUpOBAHUE YIPABISAIOIETO CUTHANA Ha AneKkTpoMarauTel KM
OCYILECTBIsIETCA 110 pesieiHOMY 3akoHy (puc. 7.7), rae Ly — noporosoe
3HAUCHHE MarHUTHOTO MOMeHTa. Bennuuna L, MoxkeT ObITh BbIOpaHa pas-
HOH 50 A-m2.

Oco0eHHOCTBIO MPUHSATOH cxeMbl pactionokenus: KY/IM sisnsiercs To,
YTO NPU HEHYJIEBOM KMHETHYECKOM MOMEHTE Kaxaoro YJIM mpoekuuu
CyMMapHOTo KuHeTrdeckoro MmoMmeHnTa Ha oc CCK mpu omnpeneineHHbIX
YCIIOBHUSIX MOT'YT OBITh paBHBI HYTFO. [Ipr BOSHUKHOBEHNH TaKHX YCIOBUI
MIpeIaraeTcst OCyIIECTBIATh Pa3rpy3Ky KHHETHUECKOTO MOMEHTA IyTeM
(hopMHpOBaHUS COOTBETCTBYIOIINX YIPABIIAIONUX curHAI0B Ha KY/IM.

7.9. Pa3rpy3ka KHHeTHYeCKOr0 MOMEHTA
KOMILJIEKCA YIPABJISIOIINX ABUraTe/1eii-MaX0BUKOB
€ IIOMOIIBIO CTAMOHAPHBIX IJIA3MEHHbIX IBUTIaTe el

XapaKTepUCTUKH CTALMOHAPHBIX IJIA3MEHHBIX IBUTaTEIeH IPUHUMA-
JIUCh B COOTBETCTBUU C JUHAMUYecKoil cxemoi KA.

[t MozieTMpoBaHus B IaHHOM ciy4ae BbIOpaH BapuaHT Beixona CIT/]
Ha PeXXMM C 3ara3/lbIBAHIEM OTKJIIOUEHHS TATH MEPBOTO JBUTATEINS MO OT-
HOIIEHUIO K MOMEHTY BKJIFOUECHHUS BTOPOro ABUraresst Ha 60 cexyHa.
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HUcxons u3 coobpaxenuit suepromnorpednenns Ha 1anaom KA nomyc-
kaeTcst Bpemst padotel CI1/] He Gonee 10 MUH Ha OJJHOM BUTKE Ha OCBE-
MEHHOW YaCTH OPOUTEHI.

MoMeHTBI pa3rpy3Kd OTHOCUTENFHO CBS3aHHBIX oceil X u Z popmu-
pytores mytem BritodeHus aApyx CIIJ[ B pexxrMe NOHMKEHHOH MOITHOCTH
¥ COOTBETCTBYIOIIMM OTKJIOHEHHEM BEKTOPOB TATH JIBUTATEJIeH OTHOCH-
TenbHO ocu Bpamenus CIIJI B nuanaszone £45 rpan.

[osopot CIIJI ocymiecTBiseTcs 3AEKTPOIIPUBOJOM Ha OCHOBE ILIArOBOI0
JBuraressl. [lBurarens yCTaHOBIICH TaKUM 00pa3oM, U4TO €ro OCh BpallleHHsI
napasiienbHa 6a3osoit ocu KA O,2,.

B neifitpansaom nonoxennu BekTops! Taru CIIJ1 u CITA2 mapan-
nenbHbI 0a3oBoit ocu KA O,X,.

Pacnonaraemblii ynpapisiiomnii MOMEHT OTHOCHUTENIBHO ocU X CO-
craBiset £0,0368 H-Mm, orHOcuTensHo ocu Z — +£0,0374 Hom.

MowmeHT pasrpy3ku otHocutenbHo ocu ¥ CCK peanusyercs mytem
BrutoueHus: opgHoro u3 CIIJ] B cooTBeTcTBHU € TpeOyeMbIM 3HAKOM MO-
MEHTa B peKHMMe MOHMKEHHON MoInHocTu. IIpu 3ToM pacmnonaraeMslit
YHPaBJISAIOMINNA MOMEHT OTHOCUTENIbHO ocH Y coctasister +0,0260 H-m.

Taxum oOpa3zom, pacnonaraemsle ynpasnsoniue MomenTsl CIT] mpe-
BBIIIAIOT BO3MOXKHBIE BO3MYIIAIOIINE a3pPOAMHAMUYECKHE U I'paBUTa-
LIMOHHBIC MOMCHTBI JUIsSl BEICOTBI OPOUTHI /155 = 550 KM ¥ HO3BOJISIOT
obecreunBaTh pasrpy3Ky KuHeTHIeckoro Mmomenta KY/IM.

K oCcHOBHBIM XapakTepuCTHKaM MPUBOJOB JIBUTATEIbHON yCTaHOBKH
OTHOCSTCS CICOYIOLINE!

— OJIMH UMITYJIbC (1Iar), COOTBETCTBYET IOBOPOTY BBIXOJHOTO BaJla Ha
yron 21,754649";

— CKOpPOCTH BparnieHus BeixomaHoro Bana — 0,6043 rpan/cek (dactora
umiyabcoB 100 mar/cek);

— MOTPELIHOCTD ONpe/eNieHUs: HeTpanbHoro nojaoxenus — 0,5 rpan.

Wcnons3oBanne nByx CII/] mis pasrpy3kn KHHETHYECKOIO MOMEHTa
HE T03BOJISIET 00ECIIEUNTh BEKTOP YNPABISIONIET0 MOMEHTA MPOU3BOIIb-
HOTO HaIIPaBJICHUSI.

Pa3rpy3ky MOXKHO OCYIIECTBIISATH TOOYEPETHO OTHOCUTEIBHO OCe X,
Z 1 OTHOCHUTENBHO OcH Y.
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Tax kak nipu otkirouenuu CI1/] nocnenyroiee BKIIOYEHNE BO3ZMOKHO
TOJIBKO 4Yepe3 15 MUHYT, allrOpUTM pasrpy3Ky MOCTPOEH TaKuM 00pas3oM,
YTO BHaYaJle OCYIIECTBISIETCS Pa3rpy3Ka COCTABIAIONIEH KHHETHYECKOTO
MomeHnTa KYIM B mockoctu XOZ 10 HEKOTOPOTO 3aJaHHOTO YPOBHS, a
3areM — 110 ocH Y.

VIIpaBIsAronmii CUrHAJI 0; 10 KaXI0My B3 YJIM Tax jke, Kak ¥ B CHCTEME
C MarHUTHOM pa3rpy3koi, GopMUpPyeTCs IPU TOCTHKEHUH OIPEICTICHHBIX
MIOPOTOBBIX BeMMYUH cpadarbiBanust (60 00/MHH), KOPPEKIHs TPOU3BO-
JIATCSL JIO OTIPEJICJIEHHBIX TIOPOTOBBIX 3HaYeHU oTiryckanus (40 06/MuH):

0;=~kyw

ois L= 14,
ek, — K09 GULHMEHT PeryIMpoBaHHUs,
w,,; — CKOpPOCTH BpatieHus poropos KYIIM.

Kosdduuuent perynuposanus Beiopan paBHeM 0,25 rpan/o0/MuH.

[lo BenMumHaM 0; BBIYUCISAIOTCS MPOEKLNN YIPABISAIOIIETO CUTHAIA
"HaoculX, Y Z:

oy
Oy dyp dip 43 dpy

Gy
O, = |Uy1 Gy dyp 924><J

3
g, Gz dyp dz3 Oy

G4

TIe a;; (i=1+3;j=1+4)— sneMeHTbl MaTPHUIILI YCTaHOBKH [IM.

IIpu pasrpyske cocrasisroneil kuHernyeckoro Mmomenta KVJIM B
I0CKOCTH XOZ ynpaBisFolie CUTHAIBI Ha BXOJIBI IIATOBBIX MPHBOJIOB,
omnpeaessiomue yroi nosopora CI1JI, popmupyercs cnenyromum o6pazom:

Oy =0~ 0%,

Oy =~ 0,703,

,J 2 2
Oy +0, < O-xziz >

II€E 0, . — BEIINYNHA, ONIPEeIsIonias ypOBEHb KHHETHYECKOTO MOMEHTA
B mockocTu XOZ, 10 KOTOPOr0 OCYIIECTBISICTCS Pa3rpy3Ka.
lpu 0, >0 Brurouaercs 1-it CIJL (orkimouaercs 2-it CI1T),

npu 0, <0 Brirogaercst 2-it CIT (orkiouaercst 1-it CILD).
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[Ipy BO3HUKHOBEHUHU CUTYallUH, CBSI3aHHOW C MPUHATON CXEMOM pac-
nonoxkenust KVIIM, xorna o, = 0,0, 0,0, ~0,a ,#0, pasrpyska ocy-
IIECTBISAETCS 3a c4eT (OPMUPOBAHMS COOTBETCTBYIOIIMX CHUTHAJIOB
yrpasnenust Ha KYJIM.

7.10. PesxuMbl epeopHeHTAUHA

B anroputmel cTabuIM3alMy U MEPEOPUCHTALIUY 3AJI0KEH IPUHLINI
OTcJeKUBaHus 3ajaHHol opueHTanun oceil CCK u nmporpaMMHBIX yTiio-
BBIX cKopocTeil B mpoekiusx Ha ocu CCK, BEIUMCIIEHHBIX B COOTBETCTBUU
C TOJIETHBIMM oTNepanusiMu. B pexxnme nepeopueHTannyu nporpaMMHbIe
YIIIOBBIE CKOPOCTH Pa3BOPOTOB B (PYHKIIMU BpeMEHH (POPMHUPYIOTCS C yUe-
ToM 3a1aHHBIX B [13 1 coracoBaHHBIX, HCXO/S U3 LUKJIOIPaMMBI I10JIETa U
JUHAMHYECKUX BO3MOKHOCTEH KOHTYpa, OTPaHNYEHUH Ha MAaKCUMAJIbHYIO
CKOPOCTb Pa3BOPOTOB.

3aKoH CTa0MIM3aLUK U OPUEHTALIMH OTHOCUTEIBHO LIEHTPa Macc ¢ Mo-
mompio KYIIM dhopmupyercs 1mo curnanam, IpornopuruoHaaIbHBIM pacco-
[J1aCOBAHMSM I10 YIJIIOBOMY ITOJIOKEHHIO U TIO YIJIOBBIM CKOPOCTSIM MEXTY
MIpOrpaMMHBIM U TeKyIuM nojoxenuem CCK.

Jns yaydiieHus: AMHaMU4eCKUX CBOMCTB CUCTEMbI Ha yYacTKax Jei-
CTBHSI BO3MYIIIEHUH U NP IPOTPaMMHBIX Pa3BOPOTaX B 3aKOH YIIPABICHUS
MOTYT OBITH BBEJCHBI HEJIMHEWHBIE TIepeaTouHbIe KOA(PUITIESHTEHI.
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8. CHCTEMA HUH®OPMAIIMOHHOI'O OGECITEYUEHUS

Cucrema napopmarmonHoro odecrieuenus (CUO) seisercs GyHKINIO-
HAJIBHBIM 00BEMHEHUEM JATYUKOB IIEPBUYHON MH(OPMAIIUN — TUPOCKOIIH-
YECKOTo M3MepuTess Bekropa yritoBoit ckopocta (I'MIBY C), acTponaTankoB
(Al), ycraHOBIEHHBIX Ha OOIIEM KPOHIUTEHHE (MPUHAIIEKHOCTh KOH-
CTPYKIIMH KOCMHYECKOTO ammapara), mpuoopoB opueHTaruu Ha CorHIe
(ITOC), a Taxxke nporpammuoro odecrnieuenus (110), pasmeraemoro B 60p-
ToBOM nupoBoit BeraucurensHoi cucreme (BLIBC). [Ipubopsl, ucmoms-
3yeMble B cocTaBe OopToBoi cuctemsbl ympasieHus (bCY), sBisroTcs
pesepBupoBaHHbIME. Tak, Hanpumep, [ UBYC aBnseTcs deThIpexkaHa b-
HBIM (MMEET B CBOEM COCTaBe YEThIpE JaTYhKa yIIIoBOH ckopocTH). B co-
ctaBe bCY o00wsraHO ucnonb3ytoT Tpu AJl m nBa [TIOC. Kpome storo,
BeryrciuTedb BCY SIBIsIeTCs 4eThIPEXKPaTHO Pe3ePBUPOBAHHON CHCTEMOM.

WNudopmarmonHoe odecniedeHre Ha HAYaIbHOM yYacTKe YIIPaBICHUS
KOCMHYECKHM amIapaToM ¢ HazeMHOTro komIuiekca yrpasienus (HKY) u
Ha y4JacTKe MoBTOpHOTO BKiItodeHus bCY B monere M0mKHO OBITh MaKCH-
MaJIbHO aBTOHOMHBIM U oOecrieunBath ynpasieHue KA 1o MomeHTa Ha-
yana ynpasieHusi ¢ HKV.

OCHOBHBIMH JITATYUKAMH, Ha KOTOPBIX CTPOHUTCS MH(OPMAIIMOHHOE
oOecrieyeHue, SBIAIOTCS JaTYWKH, OINPEAEISAIONINe HalpaBlieHHe Ha
3emimo, Connne, u TUBYC.

I'maBHOI 3a1auell ynpaBIieHUs B pACCMATPUBAEMBIX CITydasK sSBISIETCS
o0ecrieueHre OPUCHTAIINH, TIPH KOTOPBIX TAPAHTUPYIOTCS YCIIOBUS CBSI3H U
HEOOXOOUMBIH SHEepro3apsiz conneuHsix 6arapeit (Ch).

YcnoBue cBs3u TpeOyeT 3HaHUS OpTa HANPABJICHHS Ha IEHTP 3eMJIH B
ceszanHOM cucteme koopaunar (CCK), a ycoue sHeprozapsiia — 3HaHUs OpTa
Hampasienus Ha Comaie B CCK.

s momyuenust uHGOpManuu o Harpasiennd Ha ConHie U 3emMitio
KA nmomxken ObITh pa3BepHYT TakK, 4TOOBI 0OecieunTh Tonaganne CoaHIa
Wiy 3eMIIi B 30HY U3MEpEeHUs1 MPHOOPOB.

CoOTBeTCTBYIOIIME TIPOIENYPhl HOCIT Ha3BaHUE «IMOUCK CoNHIa» U
«TIOUCK 3eMIIn».

[Mpubopst [IOC, conmneunsii qatunk nonoxenus (CUIT) pasmematorces
Ha KA Takum 00pa3omM, 9TOOBI UX OCh BU3HPOBAHUS ObLIA MapajieibHa
HOpMaJI ¥ aKTHUBHOU moBepxHOCTH Chb B HCXOTHOM MOJIOKEHUH.

169
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Hns ynepxxanua KA B HanpaBneHUN oHOH u3 ero oceil Ha ConHile
MpUMEHSIOT cTabunuzanuio KA B yCIOBHOH MHEpUHaIbHOHM cHucTeMe-
koopauHat (YUCK).

8.1. OcHoBHBIE pe:KUMBI Pa0OTHI CUCTEMBbI
HH(OpPMALHOHHOIO 00ecneyeHusl.
CocTaB aIropuTMOB CHCTEMbI HH()OPMALIMOHHOTO 00ecTiedeHnsl

CHUO mnpennaszHavena st GOpMUPOBAHUS HEOOXOTUMOUN H3MEpPH-
TEeIBFHON M pacueTHON MH(OpMAIH, 00eCTIeYNBAIONIEH pelIeHne 3a/1a4d
YIpaBJIeHHUS U KOHTPOJISA, HAIPUMED, B CIEIYIONINX OCHOBHBIX PEXKAMAX:

— TIOCTpOEHHE U nojepxkanne cornednoi opuenrtanuu (I1CO);

— TIOCTPOEHUE U Mojiepkanne nHepuuanbHoit opueHranuu (MHO);

— TIOCTPOCHUE W MOJIepKaHNEe OPOUTATHHON OPHECHTAIUY;

— IOCTPOCHHUE U MOJJCPKaHUE CIEHUATBHBIX BUIOB OPUCHTAIIUU
KA (Bpamenue KA Bokpyr ocH, 3alaHHONW OTHOCUTEIFHO WHEPIHATHHON
cucteMbl koopauHat (MCK) (cM. mpunmoxkenue 1), peannsamus 3aqaHHON
nocienoBaTebHOCTU pa3BopoToB KA u T.1.);

— BBIJIAYa KOppekTupyroinero uMmyiasca (BKI);

— «3akpyTka» KA Ju1si nacCUBHOM TMPOCKONMYECKOM CTaOMIIM3aInu.

[Iporpammuoe obecnieuenne CHO perraeT cinenyromnme 3aaaqu:

—  WH(OPMAIMOHHOE B3aUMOJICHICTBUE C HABUTAIIIOHHBIMH JTATIUKAMH;

— IpeaBapHTeNbHas 00padoTKa CHTHAIOB HH()OPMAIIMOHHBIX IAaTUYHKOB;

—  (yHKUIMOHATBHBINA KOHTPOJIb MHOOPMALMOHHBIX JaTYMKOB U Ia-
pUpOBaHKE BO3MOXHBIX OTKa30B;

— HeNpepbIBHOE BBIYUCICHHE TapaMeTPOB OPUEHTAIIMH BU3HPHOM
cuctemsl koopauHat (BCK) otrocuTensno YUCK o nanasiv ' MBYC;

— ¢opmupoBanre nHpopMauu o0 yriioBor ckopoctr KA oTHOCH-
TeapHo YUCK 1o manneiv TMBYC;

— TMPOTHO3MPOBAaHUE BEKTOPOB TEKYILETO MECTOMOIOKEHHUS U a0COo-
JOTHOM nuHEHHOoH ckopocTr KA Bo 2-if 5KBaTopuanbHON HHEPIHATEHON
cucreme koopaunat (20U CK);

— WHQOPMAaIMOHHOE obecrieueHre pexuma rmorcka CoIHIa 110 CHT-
nanam I[TOC u TMIBYC;
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— wuH(pOopMaMOHHOE ObOecIieueHNe PeXNMa yIepKaHHs Harpasiie-
aust Ha Comnnue no curnaigam [1OC u TUBYC;

— pacuet oproB HampasieHus Ha Connue u Jlyny B ICK u BCK,
TIPU3HAKa «CBET-TEHBY U yCIOBUU 3acBETKHU acTporpudbopos bCY;

— pacuer yriioB HaBEISHUS oCTpoHampaBieHHo# anTeHsl (OHA) Ha
3aJlaHHbIN HA3€MHBIN YHKT;

— pacuer Bektopa « KA—KUII» (KUII — koHTpOJIEHO-U3MEPUTETB-
HBII YHKT) oTHOCcUTensHO BCK u1s BIOOpa pabounx mapaMeTpoB Majio-
HanpasieHHol anTeHHsl (MHA);

— pacuer yra Mmexay ocio Op X BCK n Bekropom «KA—Connney);

— OIO3HaBaHHUE 3Be37 10 AaHHBIM AJl;

— omnpenenenue napamerpos opuenranuu B ICK no ganusim AJl;

— (QopMupoBaHue acTpOIMONPaBOK K IMapamMeTpaM OpHEHTAaluH,
onpenensemMbiM o curdaiiam T UBYC;

— actpokoppekuust mapamerpos opreHTanmu BCK ornocurensno UCK;

— kamuOpoBka aperidos rupockonos ' MBYC;

— (opmupoBaHUe NAHHBIX I CUCTEMBI TeJIeMETpHUYECKOi HHDOP-
Manuu (TMI).

Jist perieHus K0 U3 3a1a4 pa3padarelBaeTCsl COOTBETCTBYIOLIHH
QJITOPUTM.

PaccmoTpuMm npensaputensHbiii cocta anroputmMoB CHO, HeoOxo-
JTUMBIX JUTs o0ecriedeHus mrarHoi padbotsl bCY.
1. Hucneruepsr CUO.
YcraHoBKa M KOPPEKTHPOBKa HavaibHBIX 3HaYeHnit CUO.
Pacuer 3Be31HOTO BpeMeHHU.
Bxmtouenne ['MIBYC.
[Ipeasapurenbhas ob6padorka nnpopmanu [ MBYC.

A

OynkunoHaneHbIA KoHTposbs [MBYC.
7. @opMUpOBaHUE NTAPaAMETPOB OPUECHTAIIMU U YTIIOBOM CKOPOCTH CBSI-
3aHHOI cucteMsl koopanHat KA otHocutensHo YHCK no nanaemM ['TBYC.
8. Pacuer rpaBUTallMOHHBIX YCKOpEHUH, Bo3MymieHui or ConHua u
JIyHsL
9. HHTerpupoBaHue ypaBHEHHH OpOUTATHLHOTO MBIDKEHUS KA.
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10. Brirouenue I10C.

11. IpenBaputensHas oopadoTka nHPopmarmu [1OC.

12. O6ecmneuenne pexxuma moucka (mo mpudopam [1CO) ConHia u
yaepxkanusa KA B comHeyHON OpHeHTaLnu.

13. Pacuer BexTopoB HampasieHus Ha ConHile U JIyHy OTHOCUTEIBHO
NCK u BCK.

14. Pacyer ycioBwmii 3acBeTKH MpUOOpHOTO 000pynoBaHust CoiHIIEM
u JIyHOM.

15. [IpenBapurenpaas oOpadoTka nHpopmarmu AJl.

16. Ono3HaBanue 3Be31 B HHPOPMAITMOHHBIX Kaapax A/l.

17. Pacuer mapamMeTpoB OpUEHTALMH 110 JAHHBIM aCTPOOIPEAETICHHUH.

18. Pacuer acTpononpaBok K TEKYIIUM ITapamMeTpaM OpHEHTALIH.

19. Actpoxoppexius CCK otnocutensno UCK.

20. Kammbposxka apetipos [IBYC.

21. Kanmubposka macirabos u nepekocos  UBYC.

22. Pacuet yrioB HaBenenust OHA Ha Ha3eMHBIN M3MepUTEIbHBIN
yakT (HUIT).

23. Pacuer yrioB HaBegenuss MHA na KUIL

24. ®opmuposanne TMU CHO.

'YKka3aHHBII COCTAaB O0BIYHO YTOUHSETCS B IPoIiecce pa3pabOTKu Mpo-
rpammHoro obecriederns CUO: B mponecce orpadotku [10 Ha maremarn-
YeCKUX CTEHaX, a TakkKe MpH OTpabOTKe Ha KOMIUIEKCHBIX CTEHJAX C
HCTIOJIb30BAHUEM PEATIbHBIX TPHOOPOB.

CrnenyeT OTMETUTB, UYTO B IpolLecce pa3paboTKU M CTEHAOBOH OTpa-
6otku [10 ocoboe BHUMaHUE Y/IETSIeTCsI aITOPUTMAM aBTOMaTHYECKOro 00-
Hapy>XCHUS U NapUPOBAaHUS OTKAa30B HH()OPMALMOHHBIX TPUOOPOB.

8.2. Onpenesnenne opueHTAIIMN KOCMUYECKOI0 anmnapara
OTHOCUTEJLHO 0a30BbIX CHCTEM KOOPAUHAT

B cucremax nH(DOpMAIMOHHOTO 00€CTICUEHUS TIPUMEHSIOT 0a30BEIC,
HpI/IGOpHI)IC " CBA3AaHHBIC CUCTEMbI KOOpAWHAT.

B kauecTBe 6a30BBIX CUCTEM KOOPMHAT UCTIOJIB3YIOT:

— HHepIHabHYT0 cucteMy koopauHat (MCK), B Tom umcie aBe ee pas-
HoBugHOCTH (YUCK — yCcioBHYIO MHEPIUANTBHYIO CUCTEMY KOOPIHMHAT,
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3aMOpPOKEHHYIO Ha HEKOTOPbIM MoMeHT BpeMmeHH, u 20U CK — 2-10 skBa-
TOPHAIILHYIO HHEPLHUAIBHYIO CUCTEMY KOOPIUHAT);
— opburanpHyto cuctemy koopaunat (OCK).

[Ipu6opusie cuctemsr koopanHat (IICK) ocHOBaHBI Ha HUCITOIB30Ba-
HUH aCTPOAATUYNKOB, THPOCKOIIMUECKUX M3MEPHUTENEH BEKTOpa YII0BOM
CKOPOCTH, MPUOOPOB OPHEHTAIIMU Ha 3eMITIO U T.1.

Cpsi3aHHast cCTeMa KOOPJAWHAT OPUEHTUPOBAHA M0 CTPOUTEILHBIM
ocsiM KA. B kauectBe 6a30BbIx cuctem koopauHat (bCK) ucmonb3yrores
ycnoBHasi nHepuuanbHas, nnepuuaibaas (MCK — J2000) n opburanbHas
CHCTEMBI KOOP/IMHAT.

OnpeJ:[eJIeHne OPUEHTAIIMH KOCMHYECKOI'0 anmapara 1mo nokasaHnusm
THPOCKOIMUYIECCKOro U3MEPUTEJIA BEKTOPaA yrHOBOﬁ CKOpPOCTH

ITocne Bxmtouenns [MIBYC u pgocTmkeHns mpubOpoOM COCTOSHUS
¢ysakimonansHoi rotoBHOCTH CHMO HaumHaer GpopMUpOBaHUE COCTaB-
JIAIOUIUX YII0BOM ckopocTd KA B mpoekusx Ha OCH BU3UPHOM cHCTEMBI
koopauHat (BCK) u nx nHTErprpoBaHre OT YCIOBHBIX Ha4aJbHBIX 3HAYE-
Hul napameTpoB opueHTauuu. [lapamerpsl Tekymieit opuentaunu KA ot-
Hocu- TenpHo YUCK, cuucnsemsie o nokazanusm I UBYC, mocine nepBoit
aCTPOKOPPEKIINH CTAHOBATCS TapaMeTpamu opueHtaunun KA oTHOCH-
tenpHOo MCK. XapakTepuCTUKU TOUHOCTU cuucieHus: opuentauuu KA c
TEUEHNEM BPEMEHH yXY/IIAI0TCs U3-3a BIUSHUS HECKOMIIEHCHPOBaHHBIX
npeiidos rupodmoka (I'b), BoccTaHaBIHBAsCH 10 yPOBHS TOYHOCTH acTPO-
OIIpENEIEeHNN TIOCIIE KaXKJOW aCTPOKOPPEKLIUH.

Onpenenenne pacueTHoro HanpasJjieHust Ha Cosnne u Jlyny

KoMIOHEeHTHI pacueTHbIX OPTOB HaIpaBiIeHUs Ha LeHTpsl ConHua u
Jlyns! orHOcuTensHO BCK dopMupyrorcst HenmpephIBHO 110 AaHHBIM O KOM-
noHeHnTax 3tux optoB B MCK u Texymieit matpuisl opuentarmu BCK ot-
HocurenbHO MCK. Ilpm »TOM opThl HampaBieHus: oTHocuTeasHo MCK
(opMHUpYIOTCS pacyeTHBIM 00pa3oM KakK (QYHKIHMH TEKYLIETO 3HAYCHHS
6oprosoii mkansl BpeMenu (BIIB). Tekymas matpuia opuenrauu ¢op-
MHpyeTcs HempepsiBHO 10 mokazanusM [IBYC u, mocie nepBoii actpo-
KOppeKIHH, mpeiacTasiser coboit marpuny opueHtaunu BCK otHOCH-
tensHO MCK.

173



174

BEOPTOBbIE CUCTEMbI YMPABJIEHA KOCMUYECKUMW AMNTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

Omnpenesienne pacyeTHbIX HANMPABJIEHUI HA HA3eMHBI
H3MePUTEIbHbIH NYHKT U KOHTPOJIbHO-U3MEPHUTEIbHbINA IIyHKT

KoMmoHeHTBI pacueTHBIX BEKTOPOB HAIIPABJICHHUS HA HA3eMHBIN U3Me-
PUTEIIBHBII MYHKT, KOHTPOJbHO-U3MEPUTEIBHBIN MYHKT OTHOCHTEIHHO
BCK dhopMupyroTcst HEpephIBHO C UCITOJIB30BAaHUEM JTaHHBIX OOPTOBOTO
nmporHo3a koopauHat KA W TaHHBIX O TEKYIIUX 3HAUYCHUSAX MapamMeTpoB
opuentaiuun BCK ortnocurensno MCK. BopToBoii mporuo3 u actpoorpe-
neneHus mapaMeTpoB opueHtannu KA Bemomasrorcs B UCK — J2000.
Koopaunarsr HUIT u KUII, yuacTByromnye B pacuerax, NpeaBapUTEIbHO
npuBozsaTcs kK MCK — J2000 ¢ ucronbp3oBaHueM TEKYIIUX JAaHHBIX O 3BE3I-
HOM BPEMEHH U DJIEMEHTaX MaTPHIIbI MPEIIECCHU W HYTAI[H 3eMJIH.

8.3. Onpenenenue opreHTANMHI U YIJIOBOI CKOPOCTH
KOCMHY€CKOr0 anmnapara no nHgopmMamuu oT ripocKoONu4YecKoro
HU3MEPHUTEIsl BEKTOPA YIVIOBOI CKOPOCTH

Mertobl pellieHus 3a7a41 ONpe/IeICHUsI OPUEHTALIUU 110 U3MEPEHUSIM
JATUYMKOB YITIOBOM CKOPOCTU M3BECTHBI KaK 4acTh 3aJlaud MHEPLUUATIbHOM
HaBuranuu. JJis perieHus 3Tor 3a1a4d HeoOX0JMMO 3HaHUE HA4YaIbHOTO
YIJIOBOTO TIOJIOXKEHUSI TBEPJIOrO TeJla U BEKTOPa YITIOBOM CKOPOCTH B Kax-
IBI MOMEHT BpeMeHH. Kitaccndeckunii croco0 perieHus JaHHOH 3ajauu
CBOIIUTCS K MHTETPUPOBaHUIO ypaBHeHUs [lyaccona:

<A
A=w X A,
0 w; —w
n 3 2
w=|—w; 0 il
(,02 _(J)l O

r7e A — MaTpuIla OPUEHTAIUH TBEPAOTO TEIa;

® — BEKTOP YIJIOBOM CKOPOCTH;
A
W — KOCOCUMMETPUYHAA MaTpuiia, COCTaBJICHHAasA N3 KOMIIOHECHT BCK-

TOpa .

Opnako B OecruraT(hOpMEHHBIX CHCTeMax 0oJiee MTUPOKO UCTIOIh3Y-
eTcs Croco0 penIeHus 3a]a4l OPUEHTALMH B KBATEPHUOHAX, TOTy4aeMbIX
gepe3 nmapamerpsl Pogpura-I'amunsrona [10]. [Ipu aToM mepexos TBEpIOTo
TeNa U3 OJHOTO MOJIOKEHUS B JIPYro€ MOXKET OBITh OMKMCaH OJHUM 0000-
IIEHHBIM ITOBOPOTOM BOKPYT HEKOTOPOH ocH e, k = 1, 2, 3 Ha yrom X
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B IMOJIOKUTCIIBHOM HAITPpaBJICHUU. B cooTBeTcTBHU C 3TUM OopucHTalus

00BEKTA OTIpPEACNIIeTCS KBATEPHUOHOM P, COCTOSIINAM U3 YETHIPEX KOMITO-

HEHT: cKaJsipHOi — P°= cos % ¥ BEKTOPHO# — P*= ¢; sin >2<—, (k=1,2,3),

7€ €;, — MPOEKIIMU OpPTa OCH IIOBOPOTA HAa OCH 33 JaHHOM CHCTEMBI KOOP/IUHAT.

ContacHo U3J10KEHHOMY, U3MEHEHHE OPHEHTAINH OITUCBIBAETCS YPaB-
HeHueM Py= Py ® APy, tne Py, Py.; — KBaTepHHOHBI TEKYILETO U TIpe-
ABITYIIEro MOJIOKEHHsT TBEPAOTo Tena; AP, — KBaTepHHOH TEKYIIETro
MIOBOPOTA; 3HaK & — CUMBOJI KBATEPHUOHHOTO YMHOKEHHS.

O0beM BBIYUCIUTEIBHBIX ONepaliii B KBATEPHUOHAX MEHbIIE, YEM B
MaTpuiax opueHTanuu. Kpome Toro, B OTIMYMe OT MaTpPUIl OpUEHTAIHH,
KOTOpBIE COJepKaT AEBSITh JEMEHTOB, KBATEPHUOH COAEPKUT TOJIBKO Ye-
TeIpe dneMeHTa. [Ipu 3ToM He3aBUCHMBIX 3JIEMEHTOB B 000HMX CIydasx
TOIBKO TpH. ECiN B ciTyuae KBaTepHHOHA HYKHO CIIEIUTB JIUIIb 38 €r0 HOp-
MO, TO /I MaTpHUIlbl Ha/I0 MOAJEPKUBATh €€ OPTOroHaIbHOCTh. HopMu-
pOBKa KBaTepHUOHA IIpeJCTaBisieTcs Oojiee IPOCTON oOmepanuei 1o
CPaBHEHHIO C OPTOHOPMHUpPOBaHHEM MaTpuIlsl 3X3. [lo TOUHOCTH BBIYHC-
JICHUH CUMCIIEHNWE OPHUEHTAIMH B KBaTEPHHOHAX IO CPAaBHEHHIO C MHTET-
pUPOBaHHEM MaTPUUYHOTO ypaBHeHU: IlyaccoHa mMmeeT ompeneneHHOe
IIPEUMYILECTBO B PEKUMAX MHEPLUAIBHON WM MOCTOSSHHON COJIHEUHOU
opuentanuu KA.

VY4auThIBask U3JI0KEHHOE, aITOPUTMBI AaBTOHOMHOTIO OTIPENIEIIEHUS OpH-
enraiy KA mocTpoeHsl Ha pelieHny B KBaTepHUOHAX (CM. Tipuitoxkenue I).

B onucanuu anroput™Ma IpUHSTHL CIEAYIOINE 0003HAYCHUS:

0X,¥V,Z, —npubopnas cucrema xkoopaunat ' UBYC (3amannas mo-
CaJ0YHON W HANPABIIIONICH TJIOCKOCTIMHU ITPHOOpa);

OXYVZ — onopHas HuHepUHaIbHas CUCTEMA KOOPUHAT;

A — marpuua nepexona ot cucrembsl OXYZ x OX, ¥V, Z,;

P, | — KBaTepHUOH, ONpEAETIOMNN TEKYIYI0 a0COMIOTHYIO OpHEH-
tauto O X, YV Z, Ha HauaJo i -To 1ara;

P, — KBaTepHUOH, ONPEIEIAIOMNI TEKYIIYyI0 a0COMIOTHYIO OpHEHTa-

muto OX, V, Z, va Havano i+1-ro mara;
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A P, — KBaTepHHOH MaJIOTO ITOBOPOTA 3a i-i 11ar;

O, , 0, , ©, —IPOCKIIH YIIIOBOW CKOpOCTH @ Ha ocu X, ¥V, Z;

A¢, , Ag, , A¢. — npupauenus yrios nosopora KA B ocsax IICK
I'MBYC 3a TakT onpoca Af.

AJITOPUTM TIPEICTABIICT COO0H PEKYPPEHTHYIO MPOLEAYPY CUHCTIC-
Hus kBarepHuoHa Tekyiei opuentauuu [ICK I'MBYC. Beruncnenus npo-
H3BOAATCS AUCKPETHO ¢ marom cumciacHus Ar = 0,1 cek.

Ha xa)xoM TakTe BXOAHBIMU JAHHBIMH aJITOPUTMa SBIISIOTCS:

— mnpwupamnierns yrioB nosopota KA no ocam [ICK TUBYC, nomy4en-
HbIE TI0 BBIXOIHBIM curHaniam ['b Ha i-M 111are nociie BhIIOTHEHHS TPOLIETY Pl
Texymero GyHkipmonansHoro kourponss IMBYC —Ag, , A, , Ag. ;

— xBarepHuoH opuentanuu [ICK I'MBYC P, |, coOoTBeTCTBYIOLIHI
Hayasly TEKyIIero TakTa CYMCICHUSI.

BbIXOqHBIMU JaHHBIMH aJI'OPUTMA SIBJISIFOTCS. KBATEPHUOH P;, MaTpuLia
opueHTalmu A u ymiosas ckopocTs w [ICK I'MBYC, coorBercTByromue
OKOHYAHHIO TEKYIIETO (i—T0) TaKTa CYHCIICHUS.

KBaTCpHI/IOH MaJIOTO MOBOPOTA 3a HIar BEIYUCIIACTCA I10 (bOpMy.llaMZ

) .
(8)°= 025.[(Ag, )+ (Mg, )P+ (Mg, y?], r =31 (080" _ sind
t t " 29 29
APy=cosd, AP =r1-Agp, ,AP,=1-A¢, ,AP;=1-A¢. .

b

[Tpu BeIUKCICHUH COSD, SINS/2d CIICAYET HCIIOJIB30BaTh Pa3IOKECHUE B

Ap—1_® _ 1 _ ()
ps APy=1 5 , T 3 TR

[annoe pasnoxkeHue sBiseTcs npuemieMbiM s KA, yrioBas cko-
POCTb KOTOPBIX B INTATHBIX PEXHMMAax SKCIUIyaTallUd HE IIPEBBIIIAET
0,4 rpan/cex, a Taroke st Takta onpoca TMBYC A¢= 0,1 cek.

[anee ocymiecTBiasieTCs] BBIUMCIEHHE KBAaTEPHUOHA P;, COOTBET-
CTBYIOILIETO OPUEHTALIMK NIPUOOPHOI cucteMbl koopaunatr OX, V, Z, or-
HOCHTENIbHO MHepuuanbHoil O X'V Z no ¢popmynam:
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P/=Pp APy — P/ ;AP — P} AP, — P/ APs;

P!=P AP, + P}y AP, + P}, APy — P}, AP,;

P}=P’ AP, + P} APy + P} AP, — P}'; AP;;

P}=P’ APy + P} AP, + P/, AP, — P} AP,.

N3-3a BEIYHUCIUTENBHBIX OMMOOK B TPOIECCE CUUCIICHUS BO3HUKACT
HCO6XOI[I/IMOCTI> MNEpUOANYCCKN KOHTPOJIUPOBATH HOPMY KBATCPHUOHA.

[Ipomemypa HOPMUPOBKH COCTOUT B ciemyromieM. [lepBoHadaibHO BEIYHC-
JISICTCS BEJIMYMHA OITHOKM HOPMUPOBKH KBaTEPHUOHA:

A=1—(P))*= (P})* = (P))* = (P))*.
3aTCM, B CJIy4ac Korja BeJIMYnHa JIaHHOM OIINOKH MPEBLIIIACT 3aJaH-

HBI TTOPOTOBBIA YPOBEHH, KOMITOHEHTHI KBAaTEPHUOHA HOPMHUPYIOTCS 110

dbopmynam:
1

1 —
he ———— Pk o (] -— pk I —
Pi_ﬂ Pi=(1 2A)Pl~,k 0,3.
B 3aknroueHne BEIYUCISIOTCS BBIXOJHBIC MapaMCTPhI aJilrOpUT™Ma: MaT-
puLia opueHTayu 4 ¥ yrioBas CKOPOCTh w. Bbraucienue MaTpuiibl A mpo-

U3BOJUTCS CIIENYIOIIUM 06pa30M:
All A12 A13
A=|4y Ay Ay
A31 A32 A33
e A =2 (P;)’'+2(P;)’—1,
A,,=2 P/ P’+2 P P},
A3=—2 P P}+2 P} P},
Ay =—2 P P}+2 P P},
Ay=2 (P")'+2 (P)’—1,
A,3=2P'P'+2 P’ P/,
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Ay =2 P'P’+2 PP/,

Ay,=—2 P P,/+2 PP},

A33=2 (P’ +2 (P/)’—1.

KOMITOHEHTBI yIIIOBOW CKOPOCTHU BBIYUCIISIOTCS 110 (hOpMYJIaM:
o, =A¢, /At,w, =A¢, /At, 0. =A¢, /At.

B anroputMe MoxeT OBITh pean30BaHa MPOLEAypa CIIaKUBAHN KOM-
IIOHEHT BEKTOPA YITIOBOM CKOPOCTHU Ha CKOJIB3SIIIEM MHTEPBAJIE 3aJaHHOU
MIPOIOJIKUTEIBLHOCTH.

B anroputme nomxHa OBITH MPEAYCMOTPEHa KOPPEKTUPOBKA TEKYIIETO
KBaTEpHHOHA 110 aCTPOJIaHHBIM, a TAKXKe y4eT MOMpPaBoK K apeiidam, mac-
mradHeIM KO3 (ULMEeHTaM M IepeKocaM OCeid YyBCTBUTEIBHOCTH
I'MBYC, HaiileHHBIM B COOTBETCTBYIOIINX JITOPUTMAX U MIPOIICTypax.

1. Koppekius KBaTepHUOHOB: BBIYUCIIAETCS UCTUHHBIN KBaTEpPHUOH
o ToCTynuBIIel acTpornomnpaske P;= P; ® 8P, rne 8 P;' — kBarepHHOH
aCTPONONPABKH, PAaBHBIN Fl. ® P/ (3mech E— KBaTE€pPHUOH, CONPSHKEHHBIN
KBaTEpHUOHY TEKyIeH opueHTanuu P;).

2. Koppekuusi nmacmopTHBIX JaHHBIX 1O Apeidam, macmradam  me-

pexocam (s getbipexkanaasHoro ' IBY C) Beraucisercs mo ¢popmMysam:

naci T1011]
=T AT

KL :K]imcn + AKLnonp :
Ag =A@ +Ag,™;
ADY, = AD T+ A,

rne L =14.

[Mapamerpnr 7, K,™", Ap,"™ ", AY,"" BBOIATCS B cOCTaBe Maccu-

BOB MAcMOPTHBIX XapakrepucTuk bCY.
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8.4. AcTpokoppeknys napaMeTpoB OpHEHTAINHU
KOCMHUYECKOI0 annapara u KaJudpoBka
THPOCKONMUYECKOr0 H3MePHUTe/Isi BEKTOPA YIVIOBOH CKOPOCTH

OcHOBHBIC 0003HaYCHUS pa3/ena:

3P — KBATEpHUOH PACCOMNIACOBAHMS OPUEHTAINH 10 HHPOPMALUH
acTPOAAaTYMKOB (aCTPOOPHEHTALMS) U TI0 MH(OpMAaLNH j-H TPOHKH oceil
I'MBYC (rupoopuenranus) Ha i-Mm mare, j = 1-4;
A .
P, — KBaTepHUOH aCTPOOPHUEHTALINY HA [-M ILIAre;
P — KBaTepHUOH IHPOOPUEHTALIUH 110 MH(OPMALIUH j-if TPOHKH Ocel

YYBCTBUTCJIIbHOCTHU Ha I-M miare;

P.

; — 000OLICHHBIH KBaTEPHUOH I'MPOOPUEHTALNH, [10JIyYE€HHBIH 110

JaHHBIM 0J10Ka (PYHKIMOHAIBEHOTO KOHTPOJISl BEIXOMHBIX curHaiioB [ UBYC
Ha i-M 1are;

P, — xBaTepHUOH HA4YaJIbHOI OPHEHTALNH;
P s — KBaTEPHUOH 33JaHHOI'O [10BOPOTA;

@y Py, Pz, — YIIIBL IOBOPOTA BOKPYT OCEH X, ¥y, Z; B IIPOLIECCE TIE-

peOpUEHTAITHH;

X! ,Y;,Z!~ cyMMBI yIIIOBBIX PACCONIACOBAHMI MEXKTy ACTPO- H TH-
POOpHEHTALMAMU 10 ocsM X, V,, Z, npubOpHOH CUCTEMbI KOOPIUHAT

I'MBYC s j-it cucTeMbl Ha MHTEpBaje HAOMIOICHUS;

NX ,-j , NY ;j , NZ ;" — CYMMBI paccontacoBanuii mo ocsm X, V., Z,
YMHOKEHHbIE Ha HOMEp TaKTa, [/ j-i cuctemsl (j=1-4) Ha UHTepBae Ha-
OmrozieHns (HyKHBI 171 OCPEIHEHHUS] aCTPOIIONPABOK 110 METOly HAUMEHb-
IIMX KBaJ[paToB);

N — 4HCJIO0 TAKTOB OCPEIHEHHUS;
At — mar onpoca acTponaryukoB (IpuHATO A = 4 cek);

At;, AK;, Av;, Ag;, ] = 1-4 — nonpaBKu K NOCTOSIHHBIM JIpeiidam,
MacmTaOHBIM KO3 PHUITICHTAM, yTIIaM TIEPEKOCOB OCEH UyBCTBUTEIHHO-
CTH TUPOOJIOKA.
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ACTPOKOPPEKIUS MAPAMETPOB OPHEHTAHH KOCMUYECKOT0 anmapara

Ocy11ecTBUTh aCTPOKOPPEKLIMIO MapameTpoB opueHTanuu KA o no-
Ka3aHMUAM acTPOJATYUKOB BO3MOKHO JIByMsI CITOCOOaMH.

Ilepgviii cnocob — onpeneneHue 1Mo JaHHBIM acTPOOIIPeaeSICHUN TOY-
HOT'0 KBaTepHUOHA acTpoopreHTamu KA (PiA ) ¥ 3aMeHa UM BBIYHCIICHHOTO
B QJIFOPUTME aBTOHOMHOTO OTIpE/IeJIeHNs] OPUEHTALMU KBaTEPHUOHA THPO-
opuenTauuu (P;).

HanpHeiiee Beranciaenue opueHtauu mno nokazanusm ['TBYC ocy-
LIECTBJIETCS. OT 3TOr0 OOHOBJIEHHOI'O 3HAYCHMs KBaTepHUOHA. OQHAKO
OIMCAaHHBINA c0CO0 MPU OTHOCUTENIBHON MPOCTOTE BHIYUCICHUH TpeOyeT
MOBBIIICHHON TOYHOCTH NPUBS3KH 110 BPEMEHH MOMEHTA 3aMEHBI BBIYHC-
JI1€EMOT0 aBTOHOMHO 3Ha4€HHs KBaTEPHUOHA TOUYHBIM 3HaYEHHEM, OIIpeie-
JICHHBIM 110 IaHHBIM aCTPOOIPEIEICHUH (10 OMHOIO TaKTa CUEeTa).

Bmopoti cnoco6 npeabsBiIseT 3HaYNTEIbHO MEHbIINE TPEOOBaHNUS 110
BpPEMEHH MPHUBI3KH MOMEHTa KoppeKiuu. [Ipu 3ToM criocobe ainropurm,
00palaThIBAIONIN JaHHBIE ACTPOBU3UPOBAHMSL, OAHOBPEMEHHO IPHHUMACT
JIaHHBIC aJrOpUTMa orpeaecHus opuenranu KA. Ha momeHT pukcanum
JAHHBIX ACTPOAATUYMKOB OINPENEIAETCS PA3HOCTh MEXKIY acTpO- U THPO-
opuenTanusaMu KA B BHJie MOMPaBOYHOTO KBaTepHUOHA. DTa Pa3HOCTH,
BBI3BAHHAS 110 ONPEICTICHUIO HeydTeHHBIMU Apeiidamu natankoB [ UBYC,
MEJIEHHO MEHSETCs 110 BPEMEHHU U M03TOMY He TpeOyeT TOUHON BpeMeH-
HO MPUBS3KY MIPH MIepeiadye €€ B alTOPUTM aBTOHOMHOTO BBIYHCIICHUS
opuentauuu KA. ACTpoKOppeKIHs OCYIIECTBISIETCS C MOMOIIBIO Clie-
JOYIOIUX COOTHOIIEHU:

o
5P/ =P/ ® P,

e P; — KBaTepHUOH, CONPSIKEHHBIH P ;
3P; — KBaTEpHHMOH aCTPOIONPABKH;
P} =P} ® 8P — ucnipaBieHHbIN KBATEPHHUOH.

B anroputm™me onpeneneHus napameTpoB OpUEHTALMU HPETyCMOTPEH
BTOPOH CIIOCOO aCTPOKOPPEKIIHH.
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AJTopuTMBI KAJUOPOBKH T'MPOCKONNYECKOT0 H3MEPHUTEJIsI BEKTOpa
YIJIOBOIi CKOPOCTH 10 MOKA3AHUSIM ACTPOAATYHKOB

Anroputmsl kanuOposku I'MMBYC moryT ObITh peain3oBaHbl HAUO0-
Jiee MPOCTO I SKBUBAJICHTHON MOJIEIH €ro MOTPEIIHOCTeH, MprUBeeH-
HOM Kk opToroHanbHEIM ocsiM [ICK mpubopa.

Kaau6poBka apeiipoB. OCyIiecTBIsIETCS B PSKUME MTOCTOSHHON OpUCH-
tauuu KA B uHepuuasbHOM MpoCTpaHcTBe. Pexxum HaYMHAETCS ¢ mpuemMa
TOYHOTO KBaTEPHUOHA aCTPOOPUCHTAITUH B KAaUeCTBE HAYATHHOTO YCIOBUSL.
3areM Ha MPOTSHKEHUH BCETO MHTEPBasia KATMOPOBKHU BBITIOIHSIOTCS acT-
poonpeacs€HuA U BEIYUCIIAIOTCA KBATCPHUOHBI aCTPOIIOIIPABOK K YETBIPEM
TUPOOPHUEHTAIIMSAM, COOTBETCTBYIOIIUM paszinyHbiM Tpoiikam I'b. ITpenBa-
PUTEIBHO AJIUTEIBHOCTD PEKUMa 7 MOXKET COCTAaBIISITh HECKOJIBKO YacoB
(4-5 gacoB). Ha mpoTsDKEeHHN BCETO peKMMa IIPOU3BOIUTCS HAKOTUICHHE
acTpPOIOTPABOK CIIeMyoMHM o0pazoMm. Ha kakloM 1iare BBIYUCISIFOTCS
KBaTePHUOHBI aCTPOITOIPABOK:

3P/=P/® P/, j=1-4.
Janee GOpMUPYIOTCSI CyMMBI:

X/=Xx],+28P Y=Y/ +28P], z] =z] +28P],

1

NX/= NX/ 1+ iX28P], NY/= NY] | +ix28P], NZ/=NZ] + ix28P],

i_ 0 i s p2 s p¥
rae 0P = (8P;, 8P, 8P;, dP; ).
ITo ucTeueHnn BpeMeHH, OTBEICHHOTO Ha BBIMOJIHEHUE PEXXUMa KajIuo-
POBKH Ipe (OB, BEIYUCIIAIOTCS MOMPABKU K YIJIOBBIM CKOPOCTSIM YXOJIOB:

J :L 2/(N+1 NXJ_Xj INE:
Txn N(N_l) {[ ( )] N N} 5
' 6 j J
= {2/N+1)] NYy— Yy /At
Ty NO-1) {[2/(N+ D] NYy — Yy /At
jo_ 6 J_ o
At = ey ([ VFDINEy — Zy /A,

rne N=T/At+1,j=1-4.
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[TpuBeneHHble BbIIe GOPMYIBI SBISIOTCS COOTHOMICHUSIMH METO/A
HaUMEHBIINX KBaJApPaToB, NOTYYEHHBIMH B MIPEANIOI0KEHUH MTOCTOSTHCTBA
HeckoMIeHcupoBaHHbIX JipeiioB TMBYC Ha uHTepBase HaOIIOICHUS
[12].

[TompaBku K cucTeMaTHYeCKUM Jipeiidam, MoJydeHHbIE TaKUM 00pa-
30M, HaiaeHs! kak npoekuuu Ha ocu [ICK I'MBYC u nostoMy siBisitoTCs
KOPPEKTUPYIOIIMMU MOTIPaBKaMH JJisl IpeiioB SKBUBAJICHTHOW MOJIEIH
norpemHocteit mpudopa. [locne nx nepecyera k ocsim I'b ¢ momonipro us-
BECTHOTO MAaTPUYHOIO IIPeoOpa30BaHUsl yKa3aHHBIE [IOIIPABKU MOTYT OBITH
YUTEHBI B alTOpUTME (PyHKIIMOHATBHOTO KOHTPOJISI B MOJEIISIX TIOTPEIIHO-
cTeit rupoboka.

Crnenyer OTMETUTh, YTO B pE3yJbTaTe BBHITIOJIHEHUS MPOLETypPhI Ka-
JMOPOBKU MOXKET OBbITH IOJyYEHO YEThIPE BEKTOPA MOIPABOK K CHCTEMa-
THYECKUM Apeiidam 1o unciy Bo3MoxHbIX Tpoek ['B. Ilpeamnonaraercs,
9T0 00BEIMHEHNE MOIYUYCHHBIX PE3YJIbTaTOB MOXKET BBIIOJIHATHCS C I10-
MOIIBIO TIPOLIEYPHI ClieMaIbHOTO PpyHKIMOHANEHOTO KoHTpoisi [BYC.

Y4eT 1oy4eHHbIX IONPABOK MIPOU3BOANUTCS UX NMPHOABICHUEM K TEM
3HauUeHHsAM cucTeMarnieckux apeiigos [MBYC, xotopsie OblH 3a/1aHBI B
HauaJjie peX1Ma ¥ yYUTBIBAIKCH B IPOLIECCE CUUCICHHS THPOOPUEHTALIMH.
Pexxum kannOpoBkH JiperoB 11eecoo0pa3Ho COBMECTHTD C PEKUMOM pa-
0o0TbI HeneBolt anmaparypsl. [lpeanonaraercs, 4to kanuOpoBKa aperdos
I'MBYC npu mrratHoM pyaknuonupoBannu bCY OyaeT BBITTOTHATHCS pe-
TYJIIPHO C TeproaoM ~ 1-2 Henenu.

Kanu0poBka MacmiTaGoB U mepeKkocoB oceil THPOCKONMHYECKOTro
HU3MePHUTENIsI BEKTOPA YIJIOBOil CKOPOCTH. MaciTalObl U IEpEKOCH 0ceit
I'MBYC sBISIFOTCST BBICOKOCTAOMIBHBIMA TIapaMETPaMH, OJJHAKO Ha TPO-
TSKEHUU JUIUTEIBHOTO NIEpHoJia HKCILTyaTalluH B yCIOBHSIX KOCMHUYECKOTO
TT0JIeTa ATH TapaMeTPhl HeN30eKHO OYIyT H3MEHATHC.

B cBs3u ¢ 3THM, a Tak)Ke B CBSA3H C BHICOKUMH TPEOOBAHUSAMH K TOY-
HOCTH HaBe/IeHNUs 1eneBoil anmmapatypsl (L{A) Ha 3a1aHHBIE 0OBEKTHI BO3-
HUKaeT HEOOXOANMOCTb PACCMOTPEHHSI peKUMa KaTMOPOBKH MacIITaboB 1
rrepexocoB oceit 'MIBYC. IIpenmonaraercs, 9To KaauOpoBKa MacITaboB U
nepexocoB [ UBY C Gynet mpou3BOIUTHCS STTU30IMIECKH (C IEPUOIOM ~ 1-



CUCTEMA NH®OPMALIMOHHOIO OBECTEYEHNA

©000000000000000000000000000000000000000000000000000000000000000000000000000000

2 Mecsina) Ha (JoHE crenHanbHbBIX pa3BopoToB KA (mocie mpoBeaeHus Ka-
nmubposku npeitdos [MBYC).

Kannbposka maciitaboB u nepexocos ' UBYC npeaycmarpuBaet Bbl-
MOJTHEHUE TOCJIeI0BAaTEIbHBIX TOBOPOTOB KA BOKpYT BCcex Tpex ocell Ha
3aJlaHHbIe YIVIbl iepeopueHTau. [1oBOpoThl OCyIIECTBIAIOTCA IO aH-
HbiM oT 'MIBYC. Ilpu 5TOM B Hayane u B KOHLE Kaxxoro nopopora KA ne-
PEBOJUTCS B PEKUM HHEPIHAIBLHOW CTAOMIU3aIK, Ha (POHE KOTOPOTO
BBITIOJIHAIOTCS CEAHCHI acTpoonpeaeneHuid. Jlanusie A/l mo3BossAOT onpe-
JICJTATH OITUOKY CUMCIICHUS KBaTepHUOHA TIOBOpoTa 1o curHamam [ MIBYC.
[Nony4eHHble 3Ha4eHUS OIIMOOK CUUCIICHUSI KBATEPHHOHA IIOBOPOTA 3aTEM
TIPUBOIATCS K OIMTMOKaM MacITaOHBIX KO3(D(PHUIIMEHTOB B TIEpeKocaM Ocei
YyBCTBUTEJILHOCTH H3MEpHUTEIbHBIX kKaHaioB [ UBYC.

Ilepen Hauanom 4acTHOrO MOBOpPoTa BOKpYT ocu X,, KA nomken Ha-
XOIUTHCS B PEKUME CTa0MIU3AMKA OTHOCUTEIBHO HHEPLUHUAIBLHOTO MPO-
cTpaHcTBa. B 3ToM cocTostHum ¢ momoieio A/l onpenesnsieTcst HadadbHbIH
KBaTEPHUOH aCTPOOPUEHTALMU Py , KOMIIOHEHTbI KOTOPOI'O UCIIOIb3YOTCSI
(3armoMuHaroTCs) KaKk HOBbIC HauaJbHbIC 3HAYCHUS IPU CUUCIICHUH TEKY-
e rupoopuenTtaiuu o cursanam ['MBYC. 3arem BeimonHsgeTcs pa3Bo-
pOT BOKpYyT ocH X, Ha 3afaHHBIA yrois. [Ipu BBINOJHEHUM MOBOPOTA
CTaOMIM3UPYIOTCS HYyJIEBbIE YIIBI IO IBYM IpyruM ocsm. [locine 3aBep-
HICHUS] JaHHOTO YacTHOTO moBopoTa KA ocraHaBnuBaeTcst U cTaOWIN3HU-
pyercsi B mHepuuanbHoM npoctpaHcTBe. C momouipio AJl B TeueHue
3aJJaHHOTO WHTEPBaja BPEMEHHU OMPEEIeTCs U 3aIIOMIHAETCS KOHEUHBIH
KBaTEpHUOH acTpoopueHtanuu Py . Coaep:kanne npoueaypsl 1 HHTEPBAI
BPEMEHH OIpee/ICHHs] KBAaTEPHUOHA P]:; YTOUHSIOTCS B XOJI€ Pa3pabOTKH.
JHanHas mporenypa, HalpuMep, MOKET OBITh TOCTPOEHa Ha OCHOBE Ompe-
JeJICHUs] CPEIHETO KBaTEPHUOHA PACCOMNIACOBAHMSI MEXY acTpO- U THPO-
OpHEHTAIMSIMH Ha HHTEPBaJle acTPOOIIPE/IEIEHHH, 3aBepIIIatoIeM KayK bl
KaauOpoBouHBIH OBOPOT (BhimonHsieTcs: B pexkume MHO). ponenypa
OCpEIHEHHSI MOXKET UMETh, HAIIPUMED, CIEAYIONIHA BUI;

8Py =3 8P,/N;3P,= P,® P,
i
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rje P,— KBaTepHUOH, CONPSKEHHBIN TEKyIleMy KBaTepHHUOHY TMPOOPHUEH-
Tauuu P;;

A
P;

N=2wmun/At, At=2 cek, N = 60.

ITocne aToro onpenensercs P, — TOYHBII KBATCPHUOH YaCTHOTO

- TeKyn.leI KBAaTCPHUOH aCTPOOPUCHTALIUU,

iy A
OBOPOTa BOKPYT ocu X : P, = Py® Py 1 BeIu4uHa yria noBopora

®, = 2arcsiny P2oy(1) +P20y(2) +P2 0y 3).

[Mompasku anst macmTabHOro K0d(h(HUIMEHTa U TTIEPEKOCOB BBIYHC-
JISFOTCS IO (hOpMYyJIaM:

AK, = 287’,\,1/q>xH ;
Ae, = 267’N2/<Pxn ;
A, =28Pyy/¢, .

AmnanorugHo Ha ¢OHE YACTHOTO pa3BOPOTa BOKPYT OCH Yj; ompee-
nsorest monpasku AK, , Ag. , AV, , a Ha (hoHe 4acTHOTO pasBoOpoTa Bo-

Kpyr ocu Zj; — nonpasku AK. , Ag, , AY, .

8.5. ®yHKUMOHAIBbHBIH KOHTPOJIb THPOCKONIUYECKOI0
HU3MeEpHUTeNIs BEKTOPa YIJI0BOii CKOPOCTH

I'MBYC sBnsieTcst pe3epBUPOBaHHBIM TPUOOPOM, KOTOPBIH CONEPKHUT
B CBOEM COCTaBE YETHIPE MOIIABKOBBIX TUPOOJIOKaA, paboTaroIuX B pe-
KUMeE JIaTYNKOB YIIIOBOM cKopocTH. Pacmonoxenne ocei 4yBCTBUTEIBHO-
ctu I'b ornocutensrO [ICK mpubopa nokazano Ha puc. 8.1. PaccMorpum
HEKOTOPBIE XapaKTePHbIC PEKUMBI (PyHKIIMOHUPOBAHHUS.

Hoansrii otkaz 'NMBYC. [lonusiii otkaz [MBYC npoucxoaut npu
OTKa3e JIByX U Oojee m3mepuTenbHbIX kaHaioB (MK) u3 gersipex, Bxons-
X B coctaB mpudopa. Otkas mobdoro ogaoro MK He mpuBoanT K GyHK-
nnoHanpHOMY 0TKazy ['MIBYC, HO compoBoxkmaeTcs morepei n30bITou-
HOCTH M3MEPHUTEIHHON HHPOPMAIINH.
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(p=54°44'08" "

Puc. 8.1 PacnonoxxeHne oceil 9yBCTBUTEIHHOCTH THPOOIOKOB
OTHOCHUTEIEHO PHOOPHOM CHCTEMBI KOOPIMHAT
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Otka3 u3meputenbnoro kanaua F’UBYC. UK cuutaercsa naxons-
LIMMCS B COCTOSIHUM OTKa3a TOJIbKO B CIIydae ero (JyHKIMOHAIbHOW Heuc-
npasaoctH. [lon hyHkunonansHol HencnpasHocThio MK moapazymeBaercst
TakKoe ero coctostaue, B kotopoM MK He criocoOeH BHITONHATH CBOIO (PYHK-
LU0 — U3MEPATH IPOEKIHUIO BEKTOPa yIi1oBoi ckopoctu KA Ha coGcTBen-
HYIO OCh YYBCTBHTEJILHOCTH € TpeOyeMol TOYHOCTHIO. BBIXOMHOH curHai
UK, Haxomsmierocs B COCTOSIHAN OTKa3a, MCKJIIOYAETCA U3 COCTaBa M3Me-
PEHHUH, UCTIONB3YEMBIX P CYUCIICHUU OPUEHTAMK U (POPMUPOBAHUH T1a-
paMeTpoB yroBoi ckopoctu KA.

CocrosiHne ¢yHKIMOHaTBHOH uctipapaoct MK onpenensiercs no pe-
3yIbTaraM TeKymero ¢pynkimonanbaoro kourpois (PK) TMBYC. 3amgaga
TeKy1ero (yHKIHMOHAIBHOTO KOHTPOJIS HCIPAaBHOCTH 3aKJIIOYAETCS B 00-
Hapy>XCHUH COOBITHS BOSHUKHOBEHHUS 0TKa3a cpean uetbipex UK TUBYC
¢ ykazaHueMm HoMmepa otkazasuiero K. B Takoit nocranoBke 3anaua OK
I'MBYC pemaetcsi ToJibko B ciyuae, korna Bce yeThipe MK ¢yHkimo-
HaJIbHO HCTIPaBHBI.

Crnenyer otMeTuTh, uto npoueaypa ®K I'MBYC ocnoBana Ha mpe-
MoJIoKEeHNN 00 opauHapHocTH notoka oTka3oB MK 'MBYC: npenmonara-
eTcs1, 9To Ha uHTepBane Gpyakuuonuposanns [ UBYC B KaXIp1if MOMEHT
BPEMEHHU BEPOSITHOCTh OJHOBPEMEHHOTO HACTYIIJIEHUS OTKAa30B IBYX U
6osiee UK mMHOTO MeHbIe BeposiTHOCTH OoTKa3a ogHoro UK. YkazanHoe
MIPEOI0KEHNE MOITBEP/KAAETCA COOTBETCTBYIONIEH TEXHUYECKOH JIOKY-
MEHTaInuel u onbIToM dKciryatanuu [ MUBYC.

IToce Toro, kak oguH n3 MK oka3bIBacTCs B COCTOSTHUM OTKa3a U 3TOT
otka3 ¢ukcupyercs anroputmom @K I'MBYC, nanpHeiimee cuncnenne
OpHEHTAIMU OCYIICCTBIISIETCS TI0 CUTHAJIAM OCTaBLIMXCS TPEX (YHKIHO-
nansHO uctpaBHbIX UK. [Tocne sToro conepxanue 3agaun TeKymero QpyHk-
uuoHanbHOro KoHTpodisi ['MBYC wu3-3a OTCYTCTBUSI pe3e€pBUPOBAHMUS
n3Mensercs. Llenbio KOHTPOJIS CTaHOBUTCS OOHApy>KEHUE COOBITHS BO3-
HUKHOBEHMsI 0TKa3a B Tpoiike octaBmmxcs UK. B kauecTBe THIIOBBIX pac-
cMmarpuBaroTcs cienyromue otkazsl UK TUBYC:

1 — aktuBHBIA oTKa3 MIK: B MOMEHT BO3ZHUKHOBEHHUS OTKAa3a B BHIXO/-
HoM curtane MK nossinseTcs 1onoiaHuTeNbHAsA, TOCTOSIHHAS aINTUBHAS
cocrasisitoias (Hanpumep, > 10 rpaa/gac);
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2 — nmaccuBHbIN oTka3 MK mepBoro Tura: B MOMEHT BOSHHKHOBEHUS
0TKa3a B BEIXOAHOM curHaie VK perymnsipHas cocTaBmsiomias CUTHaNA CTa-
HOBUTCSI PaBHOU (PUKCUPOBAHHOMN KOHCTaHTE (HApUMeEp, HYITIO);

3 — maccuBHBINA 0TKa3 MK BTOpOTO THIIA: B MOMEHT BO3HUKHOBEHUS
oTKa3a B BEIXogHOM curHaie MK perymnspHas cocTaBmisiomias CUTHANA CTa-
HOBUTCSI PaBHOW HYITIO, OCTAETCs JINIITh HECMEIIICHHBIH ITyM.

Anaroput™m ¢QyHKHUOHAJABbHOr0 KoHTpoJasi 'MBYC. Anroputm
¢dynakmmmonansHoro KoHTpoist [ UBY C npencrapinser co60l COBOKYITHOCTD
HECKOJIBKUX YaCTHBIX KOHTPOJIBbHBIX MPOLENYP, KOTOPbIE B COBOKYITHOCTH
1 B3aMMOCBSI3M MO3BOJISIIOT PELIaTh 3a4ady OOHapy>KeHHs HEUCIIPaBHOIO
UK. Jagum KpaTkoe OMHUCAHUE STUX MPOIEAYD.

Konmponw necmensiemocmu k0006 6 6vixoonvix cuenanax UK. Jlns o0-
Hapy’>KeHHUs] TAaCCUBHOTO OTKa3a IEpPBOTO THIIA MOXKET OBITh NPUMEHEH
KOHTPOJIb, PUKCUPYIOMINH COOBITHE MOBTOPSIEMOCTH KOJIOB B BBIXOJHOM
curnane st Kaxaoro UK. BeixogHoit curaan padorocnocoonoro UK 06s-
3aTeIbHO JIOJDKEH COZIepKaTh HEKOTOPYIO LIyMOBYIO COCTaBIIstoIy0. [1o-
BTOPSIEMOCTh KOAOB Ha JOCTATOYHO NPOJODKUTEIBHOM HHTEpBaje
BpeMeHH (Harpumep, 25+50 Takros BIIBC noapsin) siBisieTcst cBUAETEINb-
CTBOM OTKa3a ubo 6moka snekrponnku UK, mubo tpakra napopmanmnoH-
Horo oomena VK. KoHTposbh 0og00HOT0 THITA MOKET OBITh TIOCTOSIHHBIM,
JEHCTBYIOIMM HETIPEPhIBHO Ha (pOHE BCeX PEKUMOB (PYHKIITMOHUPOBAHUS
BCY. Takoiif KOHTPOITb, KaK MOYKHO BHJIETh, IMEET HEOOJBITIOE 3aITa3 IbIBa-
HHUE U P cpadaThIBaHUM Cpa3y AaeT ykazaHue Ha orkazaBmui MK.

Konmponw paccoznacosanuii 6azucos opuenmayuu. J1ns popmupona-
HUS [TapaMeTPOB YITIOBOW CKOPOCTH U cuuciIeHus opueHtanuu KA nocra-
toyHo moObIx Tpex UK. M3 umeronuxcs getsipex UK T'MBYC moxHO
COCTaBHTb YEThIPE TPONKHU T'HPOOIOKOB:

0—{I'bO, I'b1, I'b2} — ne conepxut I'b3;
1 - {I'bO, I'b1, I'b3} — He conmepxkut I'b2;
2 —{I'b0, I'b2, I'b3} — ne conepxut I'bl;
3—{I'bl, I'b2, I'b3} — ne conepxur I'BO.
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B CHO peannzoBaHo o1HOBpEeMEHHOE ()OPMHUPOBAHUE MTAPAMETPOB
YTJIOBOM CKOPOCTH M CUUCIICHHUE opueHTannu KA A7 Kaka0i 3 yka3zaH-
HbeIX Tpoek UK. B nanpHeimem 3tu Tpoiiku OyneM Ha3bIBaTh Oazucamu
opuenTarnuu. [Ipu GpopmMupoBaHNY CHTHAIIOB YIIpaBICHHUS OpHUEHTAINEH
KA wucrons3ytoTcst JaHHBIE TOJIBKO OAHOTO 0a3uca, KOTOPhIM Ha3bIBaeTCs
pabounm. B Hauame paboTel paboumm Oa3ucoMm HaszHaudaeTcsl Oa3uc
0-{I'b0, I'b1, I'B2}. B ciyuae ecau ogun u3 ['b, Bxoasmux B cocTas pa-
Oouero 6a3uca, OKaKeTcsl B cocTossHUM oTkaza u anroputm OK 'MBYC
onpenenut otkazapmmii K, Hemenierno pabounm OyzeT Ha3HaYeH HOBBIMA
0a3uc, KOTOPBIM B CBOeM cocTaBe oTkazapmmii K He comepxuT.

[Ipu hopmupoBaHUN MapaMeTPOB YITIOBOH CKOPOCTH W CUHUCICHUU
opreHTanuu (B popMe KBaTEPHHOHOB) IIJIS KAKIOTO M3 0a3MUCOB MTPOHM3BO-
TUTCS YIEeT KaTMOPOBOYHBIX 3HAYCHUH Apei(oB, MacTaboB, IIEPEKOCOB
I'b u yrmossix norpemnocreid yecranosku 'MMBYC otnocutensno BCK
KA. INonyueHnble TaKUM 00pa3oM BEKTOPHI YITIOBOW CKOPOCTH M KBaTep-
HUOHBI 0a3MCOB OpHEHTAIMH, OyAydd W3HA4YaJbHO COTJIACOBAHBI, NMPHU
OTCYTCTBHU MOTPEIIHOCTEH KaTMOPOBKH THPOOIOKOB JOJKHBI B TATbHEH-
IIIeM COBIAIaTh APYT ¢ ApyroM. [Ipyu Hammauu morpenrHocTe KammOpoBKH
u, TeM Ooiee, B ciaydae oTkaza ogHoro u3 MK Henz0exHO mosBATCS OT-
KJIOHEHHS YKa3aHHBIX BEKTOPOB M KBAaTEPHHOHOB JIpYyT OT japyra. B pe-
3yJIbTATE UCIIOJIb30BAHUS TON WIM MHON CKAJIIPHOU IPOLELypbl CPABHEHHUS
paccoriacoBaHMs YKa3aHHBIX BEKTOPOB U KBaTEPHHUOHOB Ha MPEBBILICHNE
3aJJaHHBIX TIOPOTOBBIX 3HAYCHUH MOXKET OBITh MMOCTPOCH AJITOPUTM OOHA-
pPYyXeHUs! COOBITHA BOZHUKHOBEHHS PACKaJTUOPOBAHHOCTH MJIM OTKa3a B
orrom u3 yetbipex UK 'MBYC. KoHTpoib momoOHOTO THTIA MOXKET OBITh
MOCTOSIHHBIM, ACUCTBYIOIIMM HENPEPHIBHO Ha (POHE BCEX PEKUMOB (yHK-
uuonuposanus bCY. 3ana3npiBaHne Takoro KOHTPOJIS 3aBUCUT OT TUIA U
WHTEHCUBHOCTH OTKa3a W MpH cpabaTbIBAHUM HE JIaeT yKa3aHHs Ha OTKa-
saBmuit UK. s onpenenenus otkazasmiero MK Tpebyercst mOmoTHU-
TenpHas WH(pOPMaNWs, KOTOpas SBIAETCS BHEIIHEW MO OTHOIIEHUIO K
I'MBYC. B kadyecTBe BHeUTHEH HH()OPMAITIH, TTO3BOJISIONIEH OMPEIeINTh
MpaBWJIBHBIA 0a3UC OpPHEHTAUUHU M, CleJoBaTelbHO, oTkazaBmui UK,
MpearnoaraeTcsl UCMoab30BaTh AaHHbIe 00 opueHTanuu KA, KoTopble
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OBLTH TIOJTyYEHBI B Pe3yJbTaTe MPOBEICHHSI CIICIMAIBLHOTO ceaHca acTpo-
onpenenenuit (acrpoguarnoctuku 'MBYC).

Koumponwv cucnanoe UK no anpuopnwvim dannvim. Ha nnreppanax cra-
ounusaruu KA, B ciiydyae HopmarusHoit padotel UK TUBYC, 3HaueHus ux
BBIXOJHBIX CUI'HAJIOB SIBJIIIOTCS 3apaHee U3BECTHBIMU, T.K. U3BECTEH BEKTOP
3aaHHON yrimoBoit ckopocti KA (dhopmupyercs CY/]om) B mpoeknusx Ha
ocu uyBctBuTesnbHOCTH UK. JlanHOE 00CTOSTENBCTBO MO3BOJISICT OPraHu-
30BaTh NPSIMOI KOHTPOJIb MHPOPMALIMOHHON UCTIPAaBHOCTH Kaxkaoro u3 MK
Ha ydacTkax cTabuiau3anuu. Takoil KOHTPOJIb CIOCOOEH OOHAPYKHUTDH U
OTIPENIENTD IOCTATOYHO PE3KHI M MHTEeHCHUBHBIN OTKa3 HETOCPEICTBEHHO
10 IaHHBIM aHaJIM3a BeIXOAHBIX curHanoB MK, npensapurensHo npuse-
JEHHBIX K Pa3MEPHOCTH YIVIOBOM CKOPOCTH C y4€TOM KaIHMOPOBOUYHBIX
3Ha4YeHUH ApeidoB, MacmTaboB, mepekocos I'b 1 yIioBbIX morpemrHocTei
ycranoBku ' IBY C otHocurensno BCK KA. PaccmarpuBaemsblil Buji KOHT-
POJISL UMEET OTPaHUYCHUS 110 00JIACTH MPUMEHUMOCTH: OH HE MOXKET IPH-
MEHATbCS Ha MHTEpBajaX MEPEeXOAHBIX IMPOILECCOB MOCIE KOPPEKIUU
OPHMEHTAllUU, HA MHTEpBaJaX BKIIOUCHHS ABUraTeIIeH U T.II.

Konmpons yenosvix ne6azok Ha xooe cucmemul cmabunusayuu. Panee
OTMEYAJIOCh, UTO CUTHAIBI YIIpaBJIeHus oprueHTanueir KA dopmupyrorcs
1Mo JaHHBIM pabodero 6aszuca. [Ipu HopmaTtuBHO# padoTe Beex Tpex MK
I'MBYC u3 cocraa pabouero 0a3uca, yrioBble HEBSI3KH Ha BXOJIE CHCTEMBI
crabunmu3anuu (YIJIOBbIE paccoriacoBaHMs MEXAY TeKYIIMMHU M 3a/aH-
HBIMH TlapaMmeTrpaMu opueHTanuu KA) nomkHBI OBITH OJMM3KH K HYJIIO.
Otxka3 ognoro MK, Bxoxsmero B coctaB pabodero 6asmca, NpuBEACT K
ToMy, uTo cuctema crabmmm3aruu (CCO) okaxeTcss B peKUMe HEHOpMa-
TUBHON OTPaOOTKM BXOIHBIX PAaccoIIacoBaHUM. B 3TOM ciydae BXOxHBIE
paccornacoBanuss CCO HauMHAIOT MPEBBIIATH 3HAYCHUSI COOTBETCTBYIO-
IMX oporoB. HerpepsIBHBIN TOPOroBbIi KOHTPOJIb paccMaTpUBaeMbIX He-
BSI30K TTO3BOJIUT OOHAPYKUThH MOsABIECHUE OTKa3a cpenu UK, Bxomsmux B
cocrtaB pabdodero 6azuca opueHTanuu. ClieayeT OTMETHTD, YTO TAaHHBINA BT
KOHTPOJISI pacCMaTPUBAETCsl KaK IOCTOSHHO IEHCTBYIOIIUH, IIPH 3TOM
3HAUEHMS COOTBETCTBYIOIINX ITOPOTOB JIOJKHBI OBITH IIEPEMEHHBIMH, Ha-
CTpanBaeMBIMU I10]] pa3JIn4HbIe yCI0BUs cTadbunmzauuu KA (MHepuuais-
Has cTabunmzanusi, pa3BopoTsl KA, nHTEpBabl MEPEXOIHBIX MPOLIECCOB

189
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MOCJIe KOPPEKIMH OPUEHTAIINYU WK CPadaThIBaHUsI IOBOPOTHBIX YCTPOUCTB
naneneit Cb, mATepBabl BKIIOUCHHS ABUTATENEH U T.11.). B ciydae xormga
cpabaTpIBaeT paccMaTpruBaeMbIil BU KOHTPOIIsI, oTkazaBmmmii UK octaercs
HEOTIpeIeIeHHBIM, H3BECTHO JIMIIH TO, YTO 3TOT MK BXOmuT B cocTaB pa-
Oodero 6a3uca opueHTaIMH. JJaHHOE 00CTOATEIHCTBO ABISAETCS JOCTATOU-
HBIM OCHOBaHHEM JUIsl HEMEIJICHHOUW CMEHBI pabouero 0aznuca OpUEHTAIHH.
[Tocne aToro koHTpOIb HEBA30K Ha Bxoae CCO u mocnenoBareiabHasi CMEHa
pabouero 6a3uca MPOIODKAOTCS JI0 T€X TOp, MOKA HEBA3KHM HE MPUAYT K
3HAYEHUSAM, OJTM3KUM K HYTIO0. [Ipr 9TOM B KauecTBe paboyero aBToMaTH-
YEeCKH OKa)KeTCS TaKoW 0a3nC OpHEHTAINH, B COCTaBE KOTOPOTO OTKa3aB-
muit UK orcyTcTByer.

Acmpoouaenocmuxa I'MBYC. Tlpu cpabaTeIBAaHUU KOHTPOJIS Pacco-
IJ1aCOBaHUI 0a3UCOB OPUEHTAIINU, CBHJIETEILCTBYIONMIETO O HAUYUH OT-
ka3a B ogHoM u3 MK TMBYC, CHUO BeicraBnser 3anpoc B CVY]l Ha
MIPOBEICHNE BHEIIAHOBOTO CEaHCa aCTPOOIPENEICHUN (aCTPOUArHOCTUKH
I'MBYC) nnsa obecnieuenus morcka otkazasiiero MK. Ilo ykazannomy 3a-
mpocy CVY]/] npekpaimaeT BHITOTHEHHE TEKYIIETO IMOJIETHOTO 3aJJaHHs, OT-
naer naupektuBy B CCO Ha mnepexog B PEXHUM HHEPLHAIBHOU
crabummanyu KA, a takke aupektuBy B CMO Ha BKIIFOYEHHE acTpojar-
9yyuKa (JByX acTPOJIATYUKOB) M MPOBEJCHHUE CeaHCa acTPOOIPEICIICHUN.
[Tocne momyueHus 3BE€3IHBIX KaJAPOB, PEIICHUS 3a/1a4K OTIO3HABAHUS U BhI-
YUCJICHUS KBaTepHUOHA acTpoopueHTarui, CHO BBITIONHSAET CpaBHCHHE
MTOJTyYEHHOTO KBaTEPHUOHA C YETHIPhMSI KBaTepHUOHAMHU 0a3MCOB OPHEH-
Tanuu. B pe3ynbrare Takoro CpaBHEHUS OIPeNeNsieTCs NCIPaBHbIN 6a3nc
OpPHUEHTAIINU, KOTOPBII HanOoJIee TOYHO COTIIACOBAH C KBATEPHHOHOM acT-
POOPHUEHTALIUY U, CIEI0BATEILHO, HE COIEPIKUT B CBOEM COCTABE OTKAa3aB-
i UK. HaiiieHHbIi TakuM 00pa3oM HUCIIPaBHbBIN 0a31C OPHUEHTALIUH Cpa3y
MepeBOUTCS B cTaTyc pabodero 6aszuca. [lo 3aBepiiennn npoueayps! acT-
pomuarHoctuku CHO GopMUPYET COOTBETCTBYIOIIEE COOOIIEHUE, ITOCTIE
nonyyeHust koroporo CYJ[ nepeBoaut bCY B pexxuM 0KuJaHus HOBOTO
MTOJIETHOTO 3aJIaHUsl.

8.6. Pacuetr mapameTpoB OpOUTAIBHOIO IBUKEHUS
(0opTOBOIi IPOrHO3)
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IlocTanoBka 3aga4n. 3a1aua onpeeIeHNus BEKTOPa COCTOSHUS (KOM-
MOHEHTOB BEKTOPOB KOOPJMHAT U CKopocTeil) Ha 6opty KA mpu ero nsu-
YKEHUH 110 OAJUTUCTUYECKOH TpaeKTOpuH (TIpH HEPaOOTAIOIINX JIBUTATEISAX)
COCTOUT B MHTEIPHUPOBAHHM YPABHEHHUH €ro JBIKCHHUS.

Hawubosee npocToii BUJ ypaBHEHUS JBMKCHUS UMEIOT B IIPSIMOYT'OJIb-
HOW MHEPLUUAIBHON CUCTEME KOOPUHAT

d’r

dt’

IJ1€ 7 — BEKTOP KOOPAMHAT;

:gl+g2+g3y

g! — BeKTOp rpaBUTAIMOHHOTO YCKOPEHHSI, 00YCITOBICHHBIN BIHSHACM
3emuu;

g2 — BEKTOP TPaBHUTAIIMOHHOTO YCKOPEHHUS, 00YCITOBIEHHBIN BIUSHHEM
CouHiia;

g3 — BEKTOP IPABUTAIMOHHOTO YCKOPEHHUS, 00YCITOBICHHBIN BIUSHUEM
JIyHblL.

I'paBuTAanIMOHHOE yCKOpeHHe, 00ycI0BIeHHOe BaussHueM CoHna
uian Jlynsl. ['paBuTanimoHHoe yckopeHue, oOycIOBIECHHOE BIUSHUEM
Connna uiu JIyHel, onpenensieTcs 3aBHCUMOCTBIO

ry—r 'y
k™ M ( - 3)’
7= |74l
rae 7, — paauyc-Bekrop Comnnua (k =2) nim Jlynsr (k= 3),
r — paanyc-sekrop KA,
|r—7r| — paccrosnue mexay KA u ConHueM uim paccTosHUE MEKTY
KA u Jlynoii,

L — IPOU3BEIEHUE IPaBUTALIMOHHON OCTOsIHHON Ha Maccy ConHua
nin JIyHBI COOTBETCTBEHHO.

Ora 3aBUCUMOCTh NOJIy4eHa npu paccmoTpenun Comnua u JIyHsl kak
MaTepratbHbIX TOYEK.

I'paBuTanmoHHblil moreHuuaa 3emin. 3emiid B JaHHOH 3a1a4e pac-
CMaTpHUBacTCs HE KaK MaTepUalIbHAs TOUKA, a KaK TeJIO CIOKHOHN (HOpMBI C
Pa3IMYHOM IJIOTHOCTBIO JUIS Pa3JIMYHbIX €€ YacTel. B CBsA3M C 3TUM ee rpa-
BHUTAIMOHHEIN MTOTCHITHAT MOXKET OBITh BBIYHCIICH TOJHKO MPUOIMIKEHHO
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ITyTeM IMPEJICTABICHSI €r0 B BUJIE OECKOHEUHOTO psifa. Takoe pa3ioxkeHue,
BBITIOJIHEHHOE C MCIIOJIb30BaHNEM CheprudecKuX (QyHKIIUM, 3aITUChIBACTCS
B BHJIE

V(r,p,\) = —E 2( ) w COSmMA+D, . sinm\) P, (sing).
' n=0 m=0

B npuBeieHHOM BBIpQKEHUH 7, @, N — TEOLIEHTPUUYECCKUE ChepUIecKre
KOOpAHHATHI MecTononokeHuss KA. Yron ¢ oTCUuThIBA€TCSL OT SKBATOPU-
anpHO# mockocTy 3emin K ceBepy (0 < o< m/2)uk tory (-m/2 < @< 0) u
paBeH reorpadudeckoi mmpote. JJoarora N OTCUUTHIBACTCS OT TPUHBHY-
ckoro Mepuauana K Boctoky (0 < A< m/2). [loctosianas p=fM, rne M —
Macca 3emin. Benuuuna r, npuHUMaeTcs paBHOM O0JIbILOH ITOIyocu 00-
1Iero 3eMHoro suinncouna. OyHxun P, (sin) Ha3bIBAIOTCS OCHOBHBIMHU
MHorousneHamu Jlexannpa, a P, ,,(sin) npu mn#n — IPUCOCTMHECHHBIMHU

¢yukumsivu Jlesxxannpa. [locrosuusie C

wm 1 D,y ABISIOTCS KOdPPuIren-

TaMU 3TOTO PA3JIOKEHUS U ONPENeNIII0TCs npn [IOMOILY I'PaBUMETpPUYE-
CKUX U TeofIe3NYECKIX M3MEPEHHH, a TakKe 10 HadmoneHus M JIlyHbl u
HCKYCCTBEHHBIX HEOECHBIX Tell.

B cBs3u ¢ Tem, 4TO [JIs pacCMOTPEHUS BBIOpaHa IeOLEHTPUUYECKas
cucTeMa KOOpAWHAT (HAa4aJo KOOPAMHAT B IIEHTPE Macc 3eMIIH),
C10=C11=D1;=0. Kpome Toro, KOOpINHATHBIE OCH COBHNAAAIOT C OCSIMH
nnepuuu u C;1=D,;=0. Be160p cucTemMsbl KOOpIANHAT O3BOJISIET BEIPA3UTh
1"_paBI/ITaLII/IOHHI>II71 noTeHuuan 3emiu B Buze [14]

MreN) =+ (> E( )" (G COSMNAD,,, sinMN) P, (sing)].

n=2 m=

9T0 BBIPpaXXCHUC MOKHO 3aIlIMCaTh 1JI1 HOPMUPOBAHHBIX BEJINYNH Cnm

D,,,, ¥ HOPMUPOBAaHHBIX MHOTOWICHOB U MIPUCOEIUHEHHBIX QyHKuuil Jle-

xaHzapa P, (sing):

o0 ¥71 r g _ .
V00N = {142 2 (1) (G, coSmNAD, , sinmh) P (sing)],
n=2 m=
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(n+m)|
rae Cnm C (2n+1)8(}1 m)' >
D 1BPI/I =0, (n+m)!
2P A (2 +1) S (n m)l ’
P, (sing) = Qn+1)8(n —m)!

(n+m)! ’

g

MHoro4/1eHbl U pHcoeIMHeHHbIe (pyHKIuU Jleskanapa. MHoro-
wieHbl JIexanapa, UCjosb3yeMble s peactaBaeHus IPaBUTAIIHOHHOTO
noJ1st 3eMJIH B BUJIE PsiAa, BBIYUCIAIOTCS 10 popmyIie

dn n
nO(x) 2n 'd 2_1) s

a mpucoeanHeHHBIe QyHKINN JIexkaHapa — mo Gpopmyire

dlﬂ (1 x2) dn+m

Pan) = (=30 Py = ) s (e -1)”

TlepBble MHOTOUJIEHb] H PUCOEAMHEHHbIE (hyHKIMK Jlexkanapa UMeIoT
BHU POOZI, P10=x, Pll = \/1—x2 .
Pyy=o-(i=1), Py =3wl=x% Ppy=3(1=x7),

3uvas Py, Py, P|j, MOXXHO BBIYUCIUTD P, ,, Ui TIOOBIX M U A C TI0-

MOIIbK PEKYPPEHTHBIX COOTHOLIEHU:
(n+1)P,19(x) = 2 +D P, () +n Py o(x) =0,

d d
dx Puigx)=Q@2n+1) P, (x) +d_x ,

@n+1) x Py ()= (0 =m +DPyi1n ()= (1 Tm)Py, 1 (%) =0,
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npudeM P,,, =0 npu m > n.

Ecnu rpaBUTallMOHHBINA MMOTEHITHAN 3aIUCHIBaeTCS B Cheprudecknx
KOOpJIUHATaX, TO X = Sin¢.

Ilepexon OT MPUBEICHHBIX BBIPAKCHUH K HOPMHUPOBAHHBIM BBIpaske-
HUSIM [IPOMCXOUT 1O (GOpMYIIaM MpeIbIIyLIEro Moapasea.

YcekopeHusi 0T AeifiCTBHS HeleHTPAJIbLHOI0 I'PABHTALHOHHOTO
nouas 3emun. Cuta TsKecTH g, AecTByoNas Ha MHUYHYIO Maccy, HIH
YCKOpEHHE CHIIBI TSDKECTH UMEET BUJT

2 2
=\ () (LY (L 2y,

o vor 1 or
or’ 8= 7 og’ E\ 7-coS@ ON

KOMITOHCHTBI BEKTOPa YCKOPCHUS B FeOHGHTpH‘ICCKOﬁ CHUCTCMC KOOpAWHAT.

e g, =

Ecnn ucnonb3oBaTh BbIpa)keHHE JUIsl IPAaBUTALMOHHOTO MOTEHIIMAIA
3emMiii ¢ HOPMHUPOBAHHBIMHU KOY(PPHUIIMEHTaMHU, TO KOMITIOHEHTHI BEKTOpa
YCKOPCHUS IPUMYT BUT

gr=—%— p“E(n +1)( ) 2( cosm)\+5nm sinm)\)lgnm(sincp);

- %2( ) E( Ccos m)\"‘ﬁ,,m sinmN\) ]_D;m(sincp);
:%g( ) 2 0 COSP ( nm Cosm)ﬁ_l_)"WI sinmA\) ﬁnm(Sin(P);

!

P, ,,(sing) — mpou3BogHas 10 X, IIE X =Sing.

IMpeneccust u Hyrauus. BeaencTBue BO3MyIIAONIETo JeHCTBUS, OKa-
3pIBAEMOTO Ha BpamieHue 3emin teaamu COIHEYHOH CHCTEMBI, OCh Bpa-
IICHUs1 3eMJTH COBEPIIAET B IPOCTPAHCTBE CIOKHOE IBUKEHHUE (TIperieccust
U "HyTauus). Bmecte ¢ ocbio BpamieHus: 3eMiIu ABUKETCS U €€ DKBATOPH-



CUCTEMA NH®OPMALIMOHHOIO OBECTEYEHNA

©000000000000000000000000000000000000000000000000000000000000000000000000000000

aJbHAas IIIOCKOCTh. DTH ABUKCHUS IPUBOISAT K CMEIICHUIO TOYKH BECCH-
HETO PaBHOJCHCTBUS MO SKBATOPY.

Jyst Toro utoObl 0T cuctembl koopaunat J2000 mepeiitu Kk cucTeme
KOOPJHHAT, (PUKCHPOBAHHOM Ha MOMEHT BPEMEHH /., HAJIO YUECTh IIpe-
LIECCHUIO M HyTAIHIO:

r(tTeK) :N°P-I"2000,
rae N — Marpuiia HyTauuu, P — Marpula npeneccuu.

B ciyuae ncmonp3oBaHuS MPUBEACHHON (HOPMYITBI IPUXOIUM TIOCIIe
npeoOpa3oBaHus K CHUCTEME KOOPIMHAT, ONPeAeieMON HCTUHHBIM T'e0-

9KBATOPOM U PABHOACHCTBUEM J1AaThbL HpI/I OTOM ITOJIO)KECHUEC TOYKHU BEC-

tTCK'
CEHHET0 PaBHOICHCTBHS OTHOCHTENHHO [ pHUHBHUCKOTO Mepuanana B O
BCEMHUPHOTO BPEMEHHU OIPEesieTCs TPUHBHUCKIM HCTHHHBIM 3BE3HBIM
BpEMEHEM .

Ecnu ipu nepexojie oT 0IHOM CUCTEMbI KOOPJIMHAT K JPYTOM UCTIONb-
3yeTcsl TOJIBKO MaTpHlla mpereccuy (Marpyla HyTauuy 0OBIYHO IoJiara-
eTCsl eAMHUYHON), TO MPUXOANM K CHCTEME KOOPJIWHAT, ONpeAesseMoit
CPEIHUM DPaBHOACHCTBHEM M HKBaTOPOM JATHI /.. [Ipn 3TOM monoxenue
TOYKH BECEHHETO0 PaBHOJCHCTBHSI OTHOCHUTENBHO [ PHHBHUCKOTO MEpPH-
nuana B 0" BCEMHPHOTO BPEMEHHU OMNPEENSCTCS TPHHBHYICKUM CPEIHUM
3BE3/IHBIM BPEMEHEM S .

ITapameTpsl nperieccuy U HyTalluy OTPEIeNIIoTCs Ha OCHOBE TEOPUU
DE200/LE200 [14].

[Ipeneccronnblie napamerpsl {, z, § BEIYUCISAIOTCS 1O GOpMyIaM:
{=2306".2181¢ +0".30188°+0".017998¢°;
z=2306".2181t+1".09468¢>+0".018203¢;

6 =2004".3109t—0".42665¢{—0".041833¢°

t=(JD-2451545)/365p5,
rae JD — ronmuaHCKUi 1eHb NaThl £, ;

! BBIYMCJIAETCS B FOJJTMAHCKUX CTOJIETHUAX.

195
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Janee Beruncisgercs NaTpuia npeneccuu P kak Ipou3BeIeHue Tp
Marpun H;- P, Ps:

cosz —sinz 0 cosf 0 —sin6 cos{ —sinl 0
Pi= sinz cosz 0,P,= 0 1 0 ,Pi=sin{ cos{ O
0 0 1 sinf 0 cosH 0 0 1

ManI/II_[a HyTaluu N BBMHUCHSAETCS KaK IMPOU3BCICHUEC TPEX MaTPUIL
NN, Nj:
1 0 0 cosyy —sinfp 0 1 0 0
N,=0 cose —sineg ,N,=sin{y cosyy 0,N;= 0 cosg, sing,
0 sine cose 0 0 1 0 —sing, cosg,

rae e=¢g,+Ae+de, U=A¢+ds;
A — monroreproyecKast 4aCTh HyTAIUH 1O JOJITOTE,
d\y — KOPOTKOTIEPHOIHYECKAsl YaCTh HYTAIMH 10 J0JITOTE,
Ag — nonronepuoarueckas 4acTh HyTallud HaKJIOHa,
d& — KOPOTKOTIEPUOANYECKAst YaCTh HyTalliK HAKJIOHA,
&) — CPEIHUI HAKJIOH SKIIUIITUKU K 3KBATOPY.

[TpuBeneHHBIC YAaCTH HYTAUWU BBIYUCIAIOTCS 10 (GOopMyliaM, COAep-
JKAIIUM KPaTHOCTH COOTBETCTBYIOIINX apTyMEHTOB, CpEeHIE aHOMAaIIUU
JIynel u ConHua, CpeaHIO0 IOHraluio (Pa3HOCTh CpeIHUX 10ar0T) JIyHbI
u CoJjHLa, CPEIHIOI AOJITOTY BOCXOIIIEro y3ia opouts! JlyHs! Ha 3k-
JITITUKE, BPEMSI B IOJIMAHCKUX CTOJIETUSAX OT cTaHAapTHOH 3moxu J2000.

YucJjieHHBIH MeTO/ pellieHus] YPaBHeHU ABM:KeHMs. [ nHTer-
PUPOBAaHHS YpaBHEHUH IABMKECHHS MOXHO HCIIONB30BaTh MeTox PyHre-
Kytra uerBeproro mopsinka. BektopHoe ypaBHEHHE, NpPUBEIEHHOE B
MIEPBOM MOJpa3Jesie JaHHOTO Pa3/iena, SKBUBAIEHTHO MIECTH CKAIAPHBIM
YPAaBHEHUSM

dx/dt =v.; dyldt=v,; dz/dt=v,;
dvx/dt = g1x+g2x+g3x;
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dvy/dt = g1y+g2y+g3y;
dvz/dt = glz+g2z+g3z‘

Crangapthsiii Mmeton Pynre — KyTra yetBeproro nopsijika mnpeamnosia-
raer Ha mare /1 JBajalarTh YeThIpe OOpaIIeHUs] K MPABbIM YacTsIM HECBSI-
3aHHBIX YypaBHeHUH. Tak Kak CyIIECTBYeT 3aBUCHMOCTb MEXAY
MPUBEICHHBIMHU HIECTHIO YPABHEHHUAMH, TO YHCIIO OOpaIeHni K MPaBbIM
4acTAM MOXKHO COKPAaTUTh IO ABEHAAUATH. Tak, [UIsl MEPBBIX KOMIOHEHT
BEKTOPOB KOOPAUHAT U CKOPOCTEN UMEEM:

x(toth)=xgthv th*(g0tgxnte n)/6;
v(tgth)= v, oth(gt 28t g vt 8x)/6,

rae x (tyt+h), v(ty+h) —3Ha4EHUS IEPBBIX KOMIIOHEHT BEKTOPOB KOOPAU-
HaT U CKOPOCTEH B KOHIIE IIIara HHTEIPUPOBAHUS /1;

Xg, VX — 3HAYEHUsI [ICPBbIX KOMIIOHEHT BEKTOPOB KOOPIUHAT U CKOPO-
CTe B HauaJIe I1ara HHTErPUPOBAHYIS,;

.0 — 3HaUEHUE [IEPBOI KOMIIOHEHThI BEKTOpPA YCKOPEHHUs1, 00y CII0BIIECH-
HOM neiictBueM 3emiu, ConHua v JIyHbl, B HaUajie mara UHTErpUpOBaHUs;

g..1/» — 3HAYCHHUE MEPBOI KOMIIOHEHTHI BEKTOPa YCKOPEHHS, 00yCIIOB-
neHHo# neiicreueM 3emun, Conana u JIyHbI, B cepennHe mara HHTeTpH-
pOBaHUs;

g’ .1/» — 3HaYCHHE TIEPBOIl CKOPPEKTHPOBAHHOW KOMIIOHCHTBI BEKTOPA
yCKopeHus1, 00yciioBiaeHHON nefictBueM 3emiu, Conaia u JIyHBI, B cepe-
JIMHE I11ara MHTeTPUPOBaHUS;

g, — 3HaueHHE [IePBOI KOMIIOHEHTBI BEKTOPa YCKOPEHUsI, 00yCIIOBJICH-
Holl neictBueM 3emin, ConHua u JIyHbl, B KOHLIE IIIara HHTErPUPOBAHMUSL.

CxeMa aJropuTMa penieHus 3aga4yM. 3aja4ya peraeTcs B CUCTEMeE
koopauHaT J2000. [1iis perieHust 3a1a41 TOJHKHBI ObITh 3a1aHbl HAYaJIbHBIC
YCIIOBUS M BpeMsl Hauajla pacueTa (HarpuMmep, B CTapTOBOM IIOJIETHOM 3a-
JAHUM HA MOMEHT IUTaTHOTO PacUeTHOIO Havasa aBTOHOMHOTO 1osera KA).

Taxoke 115 peleHus 3a1a4K J0JDKHBI ObITh 331aHbI HA ONPENEeICHHBIN
niepuon moseta dhemepusr Comnia u Jlyasl B cucteme xoopauaat J2000.
Pacuer aemepu MoxkeT npou3BoauThesa Ha 6opty KA unm Ha 3emie.
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Bo BTOpoMm ciyuae 3agaBath 3peMepH bl BOSMOXKHO C HCIOIB30Ba-
HUEM pPa3HbIX WHTEPIOSIUOHHBIX MOJIMHOMOB (Hanboliee MpearnouTH-
TEJIbHBIM BBIIVISIUT CIUIAWH-ANIPOKCHMAIUs) U TiepeiaBaTh Ha OOpT
k03(pPpHUIIMEHTHI TOTMHOMOB I HEOOXOJMMBIX BPEMEHHBIX WHTEPBAJIOB.
B ciyuae ncnonb30BaHUS UHTEPIIOISIIMOHHBIX TTOJTMHOMOB d(heMepH bl
nuist ConHIIa MOTYT 3a/aBathCsl pexe, yeM apemepunst s Jlynst. [lpen-
MOJOKUTENBHO dpeMepuabl CoHIIA MOTYT 3a/1aBaThCsl HA HAaYaJIo KaXKJ0Tro
nHS, a 1uist JIyHbl aeMepuipl JOJDKHBI 33/1aBaThesl HE Pexke, YeM uepes JiBa
yaca. OKoHYATENbHBIA BHIOOP BPEMEHHBIX MPOMEXKYTKOB JUJISI 33 aHMsI
acdheMepu MOXKET OBITH CACIIaH U3 YCIOBUH HEOOXOIUMOM TOYHOCTH pac-
YETOB BEKTOPA COCTOSIHUS MOCIE Pa3padOTKU MPOTPaMM JIJIsl MaTeMaTHie-
cKoro Mozaenuposanusi. Beibop mMecrta pacuera aemepun (Ha 6opty KA
Wiy Ha 3emiie) Taroke OyJeT orpezieieH ocie pa3padoTKU MPOrpaMM st
MaTeMaTH4YeCcKOTro MOAETHUPOBAHNS, OTIpeieieHus yrcia onepauuii B 110 u
PopadbOTKH BO3MOXKHOCTH Tepeaadu Ha 60pT HeoOXoauMoro oobema uH-
dhopmanmn.

Jlnst 0" TpMHBUYCKOTO BPEMEHHU KaXJBIX CYTOK IOJIETA PAcCUUTHI-
BAIOTCS MaTPHIIBI TPELIECCHU U HyTAIlH U 3Be3HOe Bpems. Kax u pacder
ademMepusI, Tak U pacdeT MaTPHII ITPEIeCCUU 1 HyTalluy U 3BE3THOTO Bpe-
MEHH MOKET OBITh ITPOBEICH Ha OOPTY WIIM B HA3EMHBIX YCIOBHSIX. BbIOOD
MeCTa pacueTa MaTpUl] MPEUEeCCHU U HyTalluk M 3BE€3JHOTO BPEMEHHU (Ha
0opty KA nnu Ha 3emiie) onpe/iesisieTcs mociie pa3paboTKu IporpaMM JIjist
MaTeMaTHYeCKOTO MOJICIMPOBAHNS, OTpeAeTeHrs yncia onepanuid B [10
¥ IPOpabOTKH BO3MOKHOCTH TIEpenadr Ha OOpT HEOOXOAMMOT0o 00beMa
nH(pOpPMAITIH.

3Has koopauHaTel KA B MOMEHT Havalla WHTETPUPOBAHUS, MOXKHO
HaWTH KOMIIOHEHTHI TPAaBUTAIMOHHBIX YCKOPEHUH, 00yCIIOBICHHBIE BO3-
neiicteueM Connua u JIyHbl, HA MOMEHT Havyajia MHTETPUPOBaHUS 110 (hop-
MyJaM, IPUBEACHHBIM B TAHHOM pasfieie.

[ | BBIYMCTICHUST KOMIIOHEHTOB T'PaBUTALMOHHBIX YCKOpEHUH, 00-
YCIIOBJICHHBIX BO3CHCTBHEM I'PaBUTAIIOHHOTO TTOJISt 3eMITH, HEOOXOIMMO
YeThIpe )a3a Ha KKAOM Iliare MHTerpupoBaHus oT koopauHat KA B cu-
creme koopauHat J2000 1niepexoauTh, UCTOIb3YsS MATPUILY COBMECTHOTO
ydeTa IMpereccuy 1 HyTaluu, K koopauHaram KA B crcteMe KoOpIIuHar,
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onpeeneHHo# 0" rPUHBHYCKOTO BPEMEHH TEKYIIeH aathl Mo hopmynam
JAHHOTO pasziena. 3aTeM, Ui Mepexo/ia K IPUHBHUYCKOM cucTeMe KOOpan-
Har (I"CK), Heo6XomuMo BOCTIONB30BaTHCS MaTPHIIEH MTOBOPOTA BOKPYT OCH
BpallleHUs] 3eMJI1

cosy —siny 0
M= —siny cosy 0
0 0 1

rae y=S+w X UTC;

S — IPUHBHYCKOE UCTHHHOE WITH CpejHee 3Be3aHOe BpeMs B 0 Bce-
MHPHOTO BPEMEHH;

® — CKOPOCTh BpallleHUs 3eMIIH;

UTC — BcemupHoe Bpemsi ot 0" paccMaTpuBaeMoii 1aThl.

ITo naiinennbiM koopauHaram KA B I'CK MoryT ObITH BBIUHCIEHBI
KOMITOHEHTBI TPaBUTALIMOHHOTO YCKOPCHHUS gy, &, &, 10 OpMyIIam, npu-
BE/ICHHBIM B JIAHHOM paszzesie sl chepruieckoid CHCTeMbI KOOPIUHAT. JTH
rpaBUTAIOHHBIE YCKOPEHUs Jierko nepenpoextuposath B 'CK. 3arem He-
00XOJTMM TIepeBOJ] HaWJEHHBIX YCKOPEeHHH B cructeMy koopauHat J2000.
JI11s1 5TOro HaliIeHHBIH BEKTOP YCKOPEHHsI YMHOMkKAETCs Ha MaTpuiy M ™',
00paTHYI0 MaTpHIle IIOBOPOTa BOKPYT OCH BpanieHus 3emuud. Jlanee npe-
00pa30BaHHBIN BEKTOP YMHOXAETCS Ha MaTPHILy, 00paTHYIO MaTpuIle mpe-
Lneccuy M HyTtanuu. Tak kak marpuusl P, P,, Py, N|, N,, N3, M opto-
roHaJbHBIE, TO MaTpulia M ' 1 MaTpuia, 0OpaTHast K MaTPUIIE MPELECCHH
Y HyTAIT|H, TTOTYIAI0TCS U3 UCXOMHBIX MaTPHIl TPAHCTIOHUPOBAHUEM.

[Tocre Bcex MpUBEIEHHBIX BRIYUCICHUNA MOKET OBITH TIPOBEIICH TIEP-
BBIM 1Iar HHTErpupoBaHus 1o Metoay Pynre — Kyrra. Bee cienyromue
onepauuu Meroga Pynre — KyTra aHanoruyisl puBeACHHBIM.

J1n1st mpoBepKuU MPaBUIILHOCTH BBIYUCIICHUH 110 MeToy PyHre — KyTTa
U OLICHKU MOTPEIIHOCTEH OKPYIIICHUS IPU UCIOJIb30BAHUN MaJbIX I11aroB
MIPU MaTeMaTUYECKOM MOJECIUPOBAHUY IPEANIOIAraeTcs UCIOIb30BaTh Ma-
pamtensHo ¢ MetooM Pynre — Kytra metoz I'perra — bynupma — IlTepa.

[Ipu pa3paboTke AITOPUTMOB MPEIIATACTCs BBECTH MPOLCAYPY MH-
HUMH3aIHMK norpemHocteil. Hakorienne omubOok pacyeTa MOXKET OBITH
KOMITEHCHPOBAHO KOPPEKIUEH pacyeTa, IpOBOAMMOI 110 KOJJOBBIM KOMaH-
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naM ¢ 3eMin ¢ HeoOXoauMoii 4acToToi. CyTh KOPPEKIMH COCTOUT B HC-
M0JIb30BAHNHU TPU YHUCIEHHOM MHTETPUPOBAHUH C HEKOTOPOTO MOMEHTA
BpeMeHH, 3aJaHHOTOo B KozoBoi koMaHae (KK), Tounbix mapameTpoB Bek-
TOpa COCTOSTHUS, OTPEICIICHHBIX B HA36MHBIX YCIOBHAX U NIEPEAAHHBIX HA
6opr B coctaBe KK, a He BekTOpa cOCTOSIHUS, [TOJIYISHHOIO B KOHIIE IIpe-
JBITYILIETO I1ara HHTerpupoBanus. [lepnognuyHOCTh KOPPEKIMH OTIpenie-
JseTcsl  mocie  pa3paldOTKM  T[porpaMM Uil MaTeMaTH4ecKOro
MOJICTIMPOBAHMUsI, ONpeieieHus yrcia omnepanuii B [10 u npopaboTku Bo3-
MOJKHOCTH TIepeiaun Ha O0OPT HEOOXOAMMOTro 00heMa HHPOPMAITHH.

Cxema oTpafoTKHU aJIropuTMa pemieHusi 3aja4u. Tak kak k03ppu-
LUEHTHI PA3JIOKEHUS B Psil TPABUTALMOHHOIO ITOJIS 3€MJIM Ha CErOJHSII-
HUH JIeHb HE CTaHJApPTU30BaHbl, pa3Hble OPraHU3aIllUN UCTIOIb3YIOT CBOU
naHHble I K03 dunrentos paznoxenus. ONbIT TpUMEHEHHs Habopa
K03((UIMEHTOB, MOJYYSHHBIX M3 Pa3HbIX OpraHM3aLUi, IOKa3aj Il
OJIHUX M T€X 7K€ PACUETOB ITPH OTMHAKOBBIX HAYAJIbHBIX 3HAYEHUSIX, UTO YIKE
yepe3 5-10 yacoB nosiera BEKTOpa COCTOSHUS, MOTYUYEHHBIE C UCIIOIb30Ba-
HUEM Pa3HOro Habopa KOA(PPUIIMEHTOB, HAYMHAIOT CYIIIECTBEHHO OTJIH-
yarbesa ApYyT oT Apyra. [losTomy mpu MaTeMaTndeckoM MOAETHPOBAHUU
OOBIYHO UCTIONB3YIOT HAOOP K03(h(PpUITMEHTOB, BETAHHBIN 3aKa3dMKOM KaK
COOTBETCTRBYIOIIEE MPUIIOKEHNE K TexHndeckomy 3amanuto (T3) ma BCY.

B c¢Bs13u ¢ TeM, uTO onMcaHHas 3a/1a9a TpeOyeT MpH ee MOTHOH peau-
3anuu 0e3 yMpOIIeHUH OOIBIIOTO KOJIMYECTBA BEIYHCIEHUH M BBICOKON
TOYHOCTH PacyeToB, e¢ peajau3aunus Ha 0opTy 3arpyanuTenbHa. [lostomy
OZIHMM M3 CYIIECTBEHHBIX BOIPOCOB IpH paszpaborke 6oprosoro 110 sB-
JIIeTCs BOIIPOC O JIOMYCTHUMOCTH BBO/Ia B PACUETHYIO CXEMY Pa3HOIo poja
YIPOIEHHH /711 yMEHBIISHHUS KOJTMUECTBA BEIYUCIICHUH 6€3 3HaYNMOH 110-
Tepu TouHOCTH. [1J1s IPOBEPOK BO3MOYKHOCTH BBOJIA YIIPOILEHUN HEOOX0-
IUMO HaJIM4HE «3TAJOHa» — IMPOrPaMMbl, CIIOCOOHOM MPOBOIUTH Ha
MIEPCOHATIBHOM KOMIIBIOTEPE TOUHBIE BBIYMCIECHUSI BEKTOpPA COCTOSHUSA B
mo060ii MoMeHT Toneta. Hannune Takoro sTanoHa MO3BOJISICT BBOAUTH B
MOJIHYIO PacYeTHYIO CXEMY Pa3HOI0 poja YNPOIIEHHUS U U3 CPaBHEHUS C
«3TAJIOHOM» JIeJIaTh BBIBOJBI O BO3MOKHOCTH WJIM HEBO3MOYKHOCTH BBEJIE-
HUS TaHHBIX yIIpomieHui. JXXemarensHo B MpMIOKeHUH K T3 OnpenenuTs,
YTO SIBJIAETCS STAIOHOM [UIsl PEIIEHUS ONTMCAHHBIX 33/1a4 HABUTal[|H.
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8.7. Pacuer neneykasanuii A1 ynpaBJjeHHUsA
OCTPOHANPABJIEHHON aHTEHHOM

Pacuer BekTOpa HampaBiIeHHs] OCTPOHANPABICHHON aHTEHHBI Ha Ha-
3EMHBIA U3MEPUTEITHHBIN MTyHKT MPOU3BOAUTCS Ha KakaoM Takte BIIBC
10 U3BECTHBIM 3HAYEHHSM ITapaMeTPOB BeKTopa cocTossHus KA, momy4en-
HBIM TIPH TIOMOIIIM OOPTOBOTO MPOTHO3a (TOAX0/ K OpraHu3aluu 00pTo-
BOTO IIPOTHO3a M3JIOXKEH BHIIIIE), TapaMeTpaM TeKyiei opueHranuu KA u
3a7aHHbIM KoopauHaTtam HUIL

Tak Kak BEKTOp COCTOSIHHSI CUUTACTCSI HAa OOPTY B CHCTEME KOOPIUHAT
J2000, a mapamerpst HUII 3amatorcs B [ puHBHYCKOM cucTeMe KOOPIUHAT,
TO ISl OTpeJiesieHus] TpeOyeMOoro MOJIOKEHUSI OCH TUarpaMMbl Halpas-
neanoctd OHA (mipsimoit «KA—HUIT») HeobxomuMo mpeaBapuTeILHO T1e-
pecuntars koopauHatsl HUII B cuctemy xoopaunar J2000. Pemenue 3Toi
3aJ1a4¥ BBIMOITHSAETCSI C YYETOM MaTPHIL IPEIIECCUU U HyTalliK 3eMIIU U Te-
KyILIETO 3HAYEHUsI 3BE3HOT0 BPEMEHH.

ITo m3BectHbIM KoopauHatam KA u HUII Tpebyemoe nonoxenue ocu
nuarpamMmel HampaBieHHOCTH OHA OTHOCHUTENBbHO CHUCTEMBI KOOPIAUHAT
J2000 mocne 3Toro BHIYMCISAETCS U3 T€OMETPUYECKUX COOTHOIIEeHUH. Bo
BpeMs opouTanpHOro mojera mo maHHeM [ MIBYC moCTOSHHO BBIYWC-
JIA€TCSl KBaTEPHUOH OPUEHTALIUM CBA3AHHOW cucTeMbl koopauHaT KA ot-
HOCUTENbHO UHEepUuanbHOU cucteMbl koopaunat J2000. Tlonoxenue ocu
nuarpammsel HampaBieHHoCTH OHA mepecuuThIBaeTCs B CBA3aHHYIO CH-
cremy koopaunat KA ¢ ucnonp3oBaHueM yKa3zaHHOM MaTpHIIBI OpUEHTA-
nuu. [locne 3Toro BRIMONHSIETCS pacdeT 3HaYeHu yriioB HaBeaeHust OHA
otHocutensHO [ICK ee moBOPOTHOTO yCTpOMCTBA.

[MorpenrHocTh pacueTa yrioB (0e3 ydeTa MOrPElIHOCTA HaualbHOTO
3a/IaHMs TTapaMeTPOB OpOUTAILHOTO MBIKeHUS KA) ompenensercs Tod-
HOCTBIO OATUCTHYECKOTO MPOTHO3a, TEKYIIETO 3B€3IHOTO BPEMEHH, OpH-
entauuu KA u reopesnyeckux koopaunar HUIL.

Tpebyemblii ypoBeHb TOYHOCTH Oy/IeT 00ecTieuuBaThCs 3a CUET HaJl-
JIeKaIIel 4acTOThl OOHOBJICHUS HAYaJIbHBIX YCIIOBUI YKa3aHHBIX BBIIIIE TTa-
pamerpos u3 HKY. Tunoeie npotierypsl mot00HBIX KOPPEKIIUHN MTOJIeKAT
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9. CUCTEMA YIIPABJIEHUS CMEKHBIMA CUCTEMAMU

Cucrtema ympasnenus cmexabiMu cuctemamu (CYCC) — ato mpo-
rpaMMHO-aNIapaTHbii KOMIUIEKC, OCHOBHBIM Ha3HAUYCHHEM KOTOPOTO SIB-
JSETCsl YNpPaBJIEHUE CMEXHBIMH CHCTEMaMM uepe3 OJOKH CHJIOBOH
aBTOMATHKH, B TOM YHCJIE [TOJYYEHUE JAHHBIX OT 3TUX CUCTEM.

B nepedens 3agaa CYCC BXOIAT BOIPOCH! YIIPABICHUSI U TUATHO-
CTUKH TaKMMH CMEXHBIMH CHCTEMaMH, KaK allaparypa OpUEeHTallHu COJl-
Heunblx Oarapeit (AOCB), cucrema oOecrieueHUs] TEIUIOBBIX PEKUMOB
(COTP), anmaparypa peryIupoBaHusl U KOHTPOJISI CPEACTB MEKTPOCHaO0-
KEHUS U IPyTHE, & TAK)KE HEKOTOPbIC BCIIOMOTATEIbHBIC 33/1a4 yIIpaBJie-
HUS 1I€JIEBOM amnmnaparypoil.

Huxe npuBoguTcs onucanue 3anad, pemaembix CYCC s obec-
nedeHnst PyHKIMOHUPOBAHUSI OTACTHHBIX CHCTEM.

9.1. B3aumoneiicTBHue ¢ pa3roHHBIM 0JIOKOM

[Moacucrema B3auMoseiicTBUS ¢ pa3roHHbIM OnokoM (PB) dynkmmo-
HUpPYET Ha dTarie CoBMeCTHOrO moiera Pb u kocmmaeckoro ammapara (KA).

BzanmoneiictBue 6opToBoii cuctemsl ypasienus (bCY) ¢ pasron-
HBIM OJI0KOM ocytecTBisieTcs mo komauaam «Bxia. CY» u «kKO» («Otne-
nenne KA ot Pb») u curnany «CVY Bxitouenay (puc. 9.1).

OpHEeHTUPOBOYHO 3a 25 MUHYT J10 pacueTHoro Bpemenu «KO» paszje-
JIEHUSI KOCMUYECKOTO amnmnapara ¢ pa3roHHbIM 010koM u3 CY Pb B Gnok
ynpasinenus u koutponst (bYK) uepes pazvem cBsizu «Pb—KA» mo tpem
HE3aBHCHMBIM KaHajaM MOCTyHaeT UMIyJbcHas Komana « Bk CY».

Komanna «Bxi. CY» B BYK 3anomunaercst 1 MaxopuTHpyeTcs, Ipu
3TOM OJIHOBPEMEHHO MOJIaeTCsl MUTaHUe Ha BCE YEThIpe TpaKTa MUTAaHUSA
BeraucIuTeIbHOTO siapa (BS) BYK u 6moxupyeTcst Beiada KOMaHT B TIOJI-
cucreMbl CY U CMEXHBIE CUCTEMBI.

ITo BxitoueHuu BbruucautensHoro aapa bBYK npoBoaut pacmmpen-
HBIA TE€CT BCTpoeHHOro KOHTpoJis. Ilocine okoHuanusi TectupoBanus B
BYK ¢opmupyer B Kak0ii rpaHH CIOBO COCTOSHHUS I'PaHH H IPU3HAK
«CC» (cocrosinne BS BYK) u popmupyer koman1y Ha BKIIOUeHHE OOPTO-
BOM 1IpoBoii BeruucautenbHoi cucremsl (BLIBC).
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Pb «Bkn.CY» «KO1» «KO2»

BCY K1 K2

Puc. 9.1 Cxema snekrpudeckoro B3aumoseiicteust bCY u Pb

[Mocne 3aBepuienus TectoB kouTpoist BIIBC ¢popmupyer npusHak ro-
TOBHOCTH BBIYHCIHTENbHOTO sjpa («[otT. BfI») n nepenaet ero B BYK.
ITo sTromy pm3Haky B BYK npomu3Bonutcs pa3z0omoKHpoBKa CHIIOBOM AJIEK-
TPOHHUKH, POPMHUPYETCSI TENEMETPUUECKHIH ITapaMeTp B CUCTEMY TEJIEMET-
puueckoit nHpopmanuu Pb «CY BkioueHa» W HaUMHAETCS alapaTHbINA
KOHTpoJb nepemMbuku «KO» ot Pb.

IIpu otnenennn KA ot Pb npoucxonut pa3psiB Tpex MepeMbluek B
pasbeme cBsizu «KA—PB». B BeruncnurensHom siape BYK ¢opmupyercs
MpU3HAK KOHTaKTa OTPbIBa, IO KOTOPOMY pa3BOpauMBaeTCs JajdbHeHIas
ukiiorpamMma padotsl CY Ha ydacTke aBTOHOMHOTO Tosieta KA.

9.2. YnpagJ/ieHHe MOJACUCTEMON MOAPHIBA MUPOCPENACTB

[MoxcucTeMa moapsiBa MUPOCPEACTB MpeCTaBiIsieT co0oi GpyHKIMO-
HaJBHBIN TPAKT YIIPABICHHS M KOHTPOJISI EpoycTporcTB (I1Y) u BKITIouaeT:

203



204

BOPTOBbLIE CUCTEMbI YMPABJIEHNA KOCMUYECKUMW AMNTAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

— YCTpOMCTBO coequHHUTENbHOE KOHTpOous (Y C KOoHTpous);

— ycrporcTBo KoMmmyTanuu cuitoBoro nutanus (YKCII);

— (opmupoBaTens mMKUH TUpOTEXHUYECKUX ycTpoiicTs (DLLITY);

—  YCTPOMCTBO KOMMYTAIIUH MMPOTEXHUYECKUX ycTpoitcTB (KMITY-1);

—  YCTpOHWCTBO KOHTPOJISI TupoTexHudecknx ycrpoicTs (YKITY);

— yCTpo#CTBO HMHTEpGercHOE.

YC KOHTPOJSI CAYXKUT IS TTO1a9n TUTaHus 27 B OT cuCTEMBI dJIeK-
TpocHaOkeHus (COC) U COMEPIKUT JTOTHICCKYTO IIETIOUKY, KOTOPast MOKET
HCITIOJIB30BAThCA KaK CTyNeHb 3aluThl [1Y OT HECAaHKIIMOHMPOBAHHOTO
MOJPHIBA.

VYKCII cogepKuT Ma)KOPUTAPHYIO CXEMY MOAKIIOUEHUS HAPSKESHUS
27 B, xoropas ynpasisierca komangamu K1 n K2, BeijaBaeMbIMU U3 BBI-
qucIUTeNnsHOTO sipa CV, u SBIsIeTCs CTyNeHbIo 3amuThl [1Y.

OIIITY conepKUT MAKOPUTAPHYEO CXEMY MOJAKIIIOUECHUS HATPSKEHUS
nutanus 27 B, koropas ynpasisercs komannoit K3, BeigaBaemMoit U3 BbI-
qUCIATENHHOTO sipa CV, U SBISIETCS CTYNEHBIO 3amuThI 11V,

KMITY-1 ciyxuT A71st KOMMYTalliK KOMaH]| yrpaBieHus Ha moapbis 1Y,
KOTOpBIE TaKKe ABJIAIOTCS MAXOPUTAPHBIMHU, M (POPMHUPYET CUTHAT JUTS (PUK-
carue (pakTa MPOXOXKIACHUS TOKA Yepe3 HUTH ITUPOIIATPOHOB (3X0-KOHTPOJTH)

VKIIY comepxuT reHeparop 6€30MacHOTO TOKa U MU(PPOBOI MYIIETH-
METp, 4TO MO3BOJISIET MPOU3BOJUTH KOHTPOIb HenocTHocT I1Y mpu Ha-
3EMHBIX UCTIBITAaHUSIX.

[Tporpammuoe obecneuenue (I10) ympaieHus nmupocpencTBamMu
BKJIIOUaeT B ce0s1 MporpaMMHbIe MOAY/IH, obecnedrnBatouye noapsis I1Y B
noniete 1 I10 Ha3eMHOTo KOHTPOJIS.

[Tpu pabote Ha opOUTE IpOrpamMmMa 00ecIeunBaeT:

— ¢opmupoBanue mwmH [1Y 1 nogady HanpshkeHus 27 B Ha MWHEL;

— TpeOyeMylo 3aJeprKKy 10 MOMEHTA BbI1a4y KOMaH[{ Ha IOJPHIB M1~
pOTaTPOHOB;

— Bbgauy komana u3 B CVY Ha noapeiB rpymnin NuponaTpoHoB;

— aHaJIM3 CUTHAJIOB HXO-KOHTPOJIS MPOXOXKICHHS TOKA Yepe3 KaxIyro
HUTH U, B CITy4ae OTCYTCTBHUS 3XO-CUTHAJIOB, TPOEKPATHOE TOBTOPEHUE KO-
MaH/ Ha TO/IPHIB;
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— (QopmupoBanue npusHaka «OTKa3z» B cilIydae OTCYTCTBHS DXO-
CUTHAJIOB;

— ¢opmupoBanue npusHaka «[loapeis [1D» miis GiokupoBaHus 1MO-
BTOPHOTO BKJIFOUEHHS POTPAMMBI.

B mporiecce paboThl mporpaMMbl Ha OPOUTE PETUCTPHUPYETCS TEe-
MeTpHuYecKas ”HPOpMAIHs, KOTOPAst COACPKUT JJaHHBIE O BbIaue KOMaH]|
Ha TOJPBIB MUPOINATPOHOB U 3aMUCH 9XO-CHUTHAJIOB O MPOXOKICHUH TOKA
Yyepe3 KakAyl HUTh MUPONAaTPOHOB WM MPU3HAKH OTKa3a.

Crpyxkrypa [10 CYCC obecnieunBaeT BO3MOKHOCTb TIOBTOPHOH BBI-
Jayv koMaH[ Ha nozapsis I1Y. B aToM ciyyae moapelB HHULIMAPYETCS KO-
MaHIHO-TIPOrpaMMHON HHpopManuel, GopMUPYyEeMOii U TepejaBaeMoi Ha
6opt KA nazemHbIM KomiuiekcoM yrpasienus (HKY) o pesynsraram ana-
nn3a tesnemerpuueckoit napopmanuun (TMU).

Haszemusblil koHTponb hyHKIMOHATBHOTO TpakTa [1Y mns nmpoBepod-
HBIX BKJIFOUEHHH B COCTaBe CHCTEMBI BKITIOUAET:

—  KOHTPOJIb UCXOAHOTO cocTostHYS mKH [1Y, Hanu4ue HanpsbKeHus |
nonkiaroucHue YKITY;

— KOHTPOJIb HaIIPSDKEHMsI MKy muHamu 11V

— KOHTPOJIb CONPOTHUBIICHUS YTEUKN MEXTy IMHaMu + 27 Bu—27 B,
MexX 1y IUHON + 27 B 1 xoprycom 1 Mex Tty miuHoi — 27 B 1 kopirycom;

— KOHTpouib MakopuTapoB koman K1 n K2;

— KOHTpOJIb MakopuTapa komanasl K3;

— KOHTPOJIb MaKOPUTApOB KoMaH[ ynpasieHus I1Y nnsa xaxnoit
uutu [TY Tokamu oO0TekaHus;

—  KOHTpOJIb pa3odueHnocty rpymni [1Y mexay codoli n oTcyTCTBUS
MTOCTOPOHHUX CUTHAJIOB.

Peructpanus pe3ynbTaToB IPOXOXKACHHUSI KOHTPOJIBHBIX TECTOB MPHU
MPOBEJICHUN MCITBITAHUN POU3BOIUTCS CIEAYIOIUM 00pa3om:

— BO BpeMs MPOXOXKJIECHHsSI TeCTa BCE KOHTPOJIUPYEMbIE TTapaMeTphbI
(cueTymK 3TATNOB TECTA, KOHTPOJIHPYEMBbIE HAMIPSKEHHS U COTIPOTUBIICHUS,
TaOJIMLBI 5XO-CUTHAJIOB O IIPOXOKAECHUU 0€30I1aCHOI0 TOKA Yepe3 HUTH M-
POIIAaTPOHOB, IPU3HAKH IIPOXOXKICHUS IUTATHBIX IPOTPAMMHBIX MOAYJIEH)
BBIBOJISITCSI HA DKPAH MOHUTOpA ITyJIbTA YIIPABICHUS;
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— BO BpeMsl IPOBE/ICHNUS TECTOB KOHTPOJISI IPOU3BOAMUTCA PETHUCTpa-
s pe3yasratoB TecTa B rpotokoiie HKIIA (HazemMHON KOHTPOJIBHO-TIPO-
BEPOYHOI1 arnmaparypsl);
— BO BpeMs IIPOBEJECHUS UCTIBITAHUN TPOU3BOAUTCS 3anuch TMU.
[To pesynbraTtam nmpoxoxkaeHus TectoB Ha d3kpan HKIIA BwiBomsTCs
COOOIIEHHS] 0 HOPMAaTHBHOCTH (MJIM OTKa3€) KOHKPETHOW MIPOBEPKH.
@DYHKIIMOHAJIbHAS CXeMa KOHTPOJIS U YNPaBJICHUs TpakTa MHUpodJIe-
menToB (I10) nmpuBenena na puc. 9.2.

9.3. YnpasiieHue CHCTEMOI 3JIEKTPOCHAOKeHU S

Boprtosas cucrema ynpasierus (bCY) mepenaet B cucteMy 3J€KTPO-
CHaOKEeHUS YIPABISIONINE KOMAH/Ibl 1 TPUHUMAET OT Hee CHTHAJbI, Xa-
pakrepusytomue coctosHue COC. KonndecTBo KOMaHJ yNpaBIeHUS U
CUTHAJIOB JMAarHOCTUKH ompenensercs Turmom COC, ycTaHaBIMBaeMOW Ha
6opty KA, 0/THaKO MPUHIIMITEI OpTraHU3aI[MK B3aUMOJICHCTBUS OJIMHAKOBBI
qutst Beex KA.

Vpasnenue COC ocymecTBIsieTcs 0 curHayiaM (1o KOAOBBIM KOMaH-
nam) ot HKY. Jlns quaraoctuku COC hopMupyIOTCS IpU3HAKH, TIO KOTO-
PBIM OCYIIECTBIISIETCS:

—  OTKJIIOUYEHHE OTMPEAETCHHBIX HArPY30K U UX BOCCTAHOBIICHHUE MTPH
CHATHH NPHU3HAKOB, PopMHUpyeMBIX TI0 curHaimaMm oT COC,

— mpuseaeane CY B HCXOAHOE (BBIKIIOUEHHOE) COCTOSTHUE.

Tax, manpumep, CY mnsa KA «Oxcmpecc-M/[1» mpuammaer ot COC
TPH JTUTENBHBIX CUTHAJA orpaHndeHus Harpy3ku «OH», hopmupyempix
TpeMs He3aBUCHMBIMH JaT4rKkaMmu. [[pyn Hanuunm He MEeHee JIByX CHTHa-
noB «OH» cucrema ympaBiieHUs TTPOU3BOIUT OTKIIFOUEHUE HATPY30K OT
COC 3a Bpems He Gornee 16 cex OT MOMEHTA MX HOCTyIUIeHHsI. DYHKIHO-
HanpHas cxeMa B3aumogeiicTeus CY ¢ COC mpuBenena Ha puc. 9.3.

Oco0biM pexrmoM B3aumoieiicTeust CY ¢ COC sBaseTCs Tak Ha3bI-
BaEMbIil PEXKUM «TECTUPOBAHUS», B KOTOPOM OCYIIECTBIISCTCS KOHTPOJIb
3armaca ¥ BOCCTaHOBJICHHS eMKOCTH akKymyisaTopa COC.

B stoMm pexxume o komanjiam ¢ HKY npousBoauTcs npuHyanuTENb-
HbIH paszpsan COC no hopmupoBanus mocieanero curaana «OHy, mpu aTom
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CY He pearupyer Ha ero nosipiicHHe. PexxuM pOBOAUTCS MPU OTepPaTHB-
HoM KoHTposie HKY 3a temmeparypoit COC u mpekpaiaercs B cirydae mpe-
BBITIICHISI OTIPEICIICHHOTO 3HaYeHIs TeMmieparypbl. B CY BBeneHa 3ammra
OT OMMOOYHOM BBITaUN KOMaHT Ha TECTHPOBaHUE Oarapeii.

9.4. YnpaBJieHHe OpHeHTalUeill COJIHeYHbIX OaTapei

CucTteMBbl YHEPTOCHAOKEHHSI, yCTaHABIMBAaeMbIe Ha OOPTY KOCMHUYE-
CKUX almapaToB, pa3IU4aroTCs MEXTy co00i Kak KOJTUIeCTBOM COITHEY-
HbIX Oarapeit (CB), Tak W BO3MOXHOCTSAMH amnmnaparypbl CUCTEM
opueHranuu coinHeynbix oarapeit (COCB).

B xauecTBe nmpumepa pacCMOTPUM TIPUHITHITHI YITPABICHUS U KOHTPOJIS
cuctemoit opuentanuu ogaoit Cb s KA «32nextpo-J».

CocTaB TpakTa ynpaBJjeHHs

B cocraB TpakTa, o0ecmeunBaroniero ymnpasieaue opueHramnueii Ch
otHOcuTeasHO ComHIta, BXOIAT (puc. 9.4):

— amroputMmsl ynpasnenus COCb, peanm3oBaHHBIe B O0PTOBOI CH-
CTeMe yIpaBJICHUS;

— TIPHUBOJ, HAa BBIXOJHOM Bally KOTOPOTO eCTKO 3akperieHs Chb,
naryvk yria (Y1) u natank puxcupoannoro nonoxkenus (JPDII);

— Omox anekTponukn (B3), IMerouii 1Ba KaHaIa pe3epBUPOBAHUS
(omuH B X0MOIHOM pe3epBe) u obecnednBaromuii conpsixernrne COCH ¢
OOpTOBOIi CHCTEMOH yrnpaBlICHHS.

WNudopmanus 06 yrimoom nonoxkeranu Chb oT 1aTunka yriia mocrymnaer
B BCVY uepe3 bO B Buae nepnonos cinepoBaHus UMIyascoB. Kpome toro,
nHpopManus o6 yrmoBoM nonoxkernnu Cb or gaTumnka yria B BUJIE IIECTH-
paspsaHoro xoxa u ot AMII B BUie 4eThIpexpa3psiHOTO KOJA TAKXKE M0-
crymaet B BCY uepes tenemerpuueckyto cucremy (TMC).

Vrpasieane COCB ocymecTBisieTcs mpu MOMOIIH KOMaHJ Tepe-
KITIOUEHUS KaHAJIOB Pe3epBUPOBAHUS, OTKITIOUSHHS, IBIKeHus («Bmepeny,
«Hazany», «OcTaHoBy), ycTaHOBKH B (hukcupoBaHHbIe monoxenus (0°, 90°,
180°, 270°). Opuenrauus Cb na ConHie ocymiecTBiseTcs o uHpopma-
uuu, Gopmupyemoit cucrtemoit ynpasnenus nsmwxenneM (CYD). Kpome
toro, anroputmbl CY]] popmupytot curaainsl Ha 3anpet apmwkeHus Ch.
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Opranu3aiyst yrpasJieHHsI CACTEMbI OPUSHTAIIUHN COJTHEYHOU Oarapeu
OCHOBaHa Ha B3aMMOJICHCTBHUH PsiJia AITOPUTMOB, KOTOPbIe 00ECIIeYUBAIOT
BBITIOJTHEHUE CIIETYIOMINX (DyHKITHI:

— (¢opMupOBaHUE KOMaHJ yIPABICHUS JIBHIKCHUEM U YCTaHOBKOM
BeIxogHOTO Bana npuoga COCH B coorBeTcTBHH ¢ 3agaBaeMbiM CVY][
yIiioM u uH(popMaImei oT 1aTaruka yriia U JaT4uka (PUKCHPOBaHHOTO ITO0-
JIOKEHUS;

— (¢opmHupoBaHHE KOMaH] Ha MIEPEKITFOYCHNE KaHAJIOB pe3epBUPOBA-
aust COCB u otximrouenne COCBD;

— mnepBuYHYyI 00paboTky nHpopmarmu ot JIPII n narumka yrma c
LIEJTBIO TTOJTYYESHUS IOCTOBEPHOU HH(OPMAIIMU 00 YIIIOBOM ITOJIOKESHUH BbI-
xonHoro Baina npusona Chb;

— KOHTpoIb coctosHus anmaparypsl COCb no undopmainuu nar-
yuka yria u JI®I1 ¢ yueTom Tekyiero pexuma yrpasieHus u GopMUpo-
BaHHE COOTBETCTBYIOIINX MPU3HAKOB TEKYIIETO COCTOSHUS,

— BBIOOp W mepekiodeHne pexxuma ynpasneHuss COCh npu He-
MITATHBIX CUTYAIMsIX Ha OCHOBE aHAN3a TEKYIIETO COCTOSHIS;

— BBIFaYy KOMaHJ Ha OCTAaHOBKY BBIXOIHOTO Baja MPUBOAA MPH TIe-
PEKITIOUCHIH KaHAJIOB PE3EPBUPOBAHUS, CMCHBI PEKUMOB YIIPABICHHUS, a
Takke B ciydae rmomydeHus ot CVY/] mpusHaka 3ampeTa Ha IBUKEHUE BbI-
XOJTHOTO BaJia MPHUBOJIA;

— (¢opMUpOBaHHE TEIEMETPUIECKUX MACCHBOB KOHTPOJHHOU WH-
¢dopmarmu Texymiero coctosiHust COCh s nepenayn B HKY;

— OJIOKHPOBKY aBTOMAaTHYECKOTO YIpaBiIeHHs U (popMHUpOBaHUE KO-
MaH] yIpaBIeHUs IPUBOJOM B COOTBETCTBUU C KOMaH/IaMU, BbIIABAEMbBIMU
n3 HKY;

— H3MeHeHue paboyeil kKoHpUrypauuu no komanaam u3 HKY.

Anroputmbl B3auMonaeicTBus ¢ COCH obOecrieunBaroT ClIeayroIne
PEeXXHUMBI pabOoTHI:

—  aBTOMAaTHYECKHIA;

— T10 KOMaHAaM yrpasienus, popmupyemsiM n3 HKVY.

B pexxuMme paboThl 110 KOMaHJIaM YIpaBlIeHUs, JOPMHUPYEMBIM U3
HKY, aBromarndaeckwuii pesxxum padotst COCh 61okupyeTcs.
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ABTOMaTHYECKHIi pe:KUM padoThI

B aBromaTtnueckoM pexxuMe paboThl alrOPUTM B3aUMOACHCTBUS C
COCBb peanu3yeT pa3mnaHbIe PSKUMBI YIIPABICHUS C UCTIONH30BAHUEM IS
YIPaBJICHUs PAa3IMYHbIX KOMaH U AaT4ukoB. [Ipenycmarpusatorcs cie-
IYIOILe aBTOMaTHYECKUE PEXUMBI YIIPaBICHUS HA OCHOBHOM WJIM pe-
3epBHOM KaHasiax 010ka anekrpoHuku COCb:

—  PEXHUM yNIpaBJeHHs IPU TIOMOLIN KOMaH YIPaBJICHUs ABIKEHUEM
Cb («Bmepeny, «Hazany», «OcTtaHoB») IO pacueTHOMY yIITy € KOPPEKLHUEH B
TI0CJIEI0BATENIbHOM KOJIE WJTH B ILIECTUPA3PSTHOM MapaljielbHOM KOJIe OT JaT-
yMKa yma, nocrynaromiero B bCY u3 6noka snexrponuxu COCH uepez TMC;

—  peXHM yHpaBlieHHs PH TOMOIIM KOMaH 1 YIIPaBJIEHUs IBHKEHUEM
110 PaCUETHOMY YTIIy C KOppeKIuen oT yeTbipex paspsiaHoro koga JDII;

— JIBa peXMMa yIpaBJIeHUs PH TOMOIIIU KOMaH 1 YCTaHOBKH C KOHT-
POJIEM TOJIOKEHHMS 110 MH(OPMAIUK OT YeThIpexpa3psaHoro koaa JJDII.

IIpu BBIIOTHEHUH OTHOTO U3 PEKUMOB BCE OCTAIbHBIE aBTOMaTHYECKU
OJIOKMPYIOTCS, IPU ITOM BCE PEXKHUMbI pabOThl HAUMHAIOT NEHCTBOBAThH
TOJIBKO I10CJIE BBIA4YN COOTBETCTBYIOLIEH KOMaHIbI HAa Pa3pelIeHne aBTo-
Martrdeckor padotsr n3 HKY.

I[Tpu HanmuuK NpU3HaKa 3arpera ABHKEHHS BBIXOIHOTO Bajla IPUBOJA,
¢dopmupyemoro CVY/I, Bo Bpemst paboThI B J1II000OM U3 aBTOMAaTHYECKUX pe-
xumoB anroputM COCBH ocymiecTBiseT 0CTaHOBKY IBUKEHNUS BBIXOJHOTO
BaJia MPHUBOJA M OJIOKUPOBKY BbIaun KoMaua. [Ipu cHsATHM mpu3Haka 3a-
MIpeTa IBIKEHUS BEIXOTHOTO Bajia mpuBoaa anroputm ymnpasienus COCh
obecrieunBaeT pa30IIOKUPOBKY BBIAYM KOMAaHI M MPOIOJDKEHNE paOOTHI
3aJJaHHOTO PEXUMa.

Vrpasneane COCBH Bo BceX aBTOMaTHYECKUX PEKUMAX OCYIIECTB-
JISIeTCSl HA OCHOBAHHMHM pacyeTa yIJIOBOTO HOJIOKEHHUS BBIXOJHOTO Baja IMPH-
Boma COCbB. KoppekrupoBka pacdeTHOrO yrjia HPOU3BOJUTCS MpHU
W3MEHEHUH JIOCTOBEPHBIX MOKAa3aHUH AaT4MKa yIyla WM JAaTdyuKa (GUKCH-
POBaHHBIX MOJIMKEHUH B 3aBUCUMOCTH OT PEXKUMA YIIPABICHUA. AJITOPUTM
COCB ompenensieT paccoriiacoBaHUE MEXKIy PacueTHBIM M 3aJlaHHBIM
YIJIOM M OCYIIECTBIISICT JBIKCHHE BBIXOJHOTO BaJla PUBOJA 110 KpaTyaii-
meMy IyTH AJis ero cHsatus [15].
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B aBroMaTtnueckux pexumax yrnpasieHHs 110 KOMaHaM JABHKESHUS ajl-
roputM COCBH npu TOCTH)KEHUHU PaccOIIacOBaHUS MEXIY 3aJaHHBIM U
pacueTHBIM yIIIoM Ooliee mopora cpabareiBaHus GOPMHUPYET KOMaHIy Ha
nBrkeHne BerxoaHoro Basia COCB, a mpr TOCTIKEHUH TTOPOTa OTITY CKaHFSI
— KOMaHJly Ha OCTaHOBKY JABHXeHUs BbixogHoro Bana COCBH. 3nauenus
MOPOTOB CpadaThIBAHUS U OTITYCKAaHUs, XapaKTEPUCTUKN PACUCTHOM yIJI0-
Boil ckopocTt Cb mMoryT koppektupoBarbes uz HKVY.

B pexxumax ynpaBieHHs ¢ UCIIOJIb30BAHUEM KOMaHJ YCTAaHOBKH aJl-
roputM COCB obecrnieunBaeTr yrpapieHre PUBOAOM Ha OCHOBAHHH 3a-
naaHoro oT CY]] yriia u pac4eTHOro yriia ¢ TOMOIIbI0 KOMaH]] YCTaHOBKH
B (hMKCHpOBaHHBIE TIOJIOKEHUS. B mepBOM BapraHTe pekuMa yIpaBIeHUS]
C UCTIONb30BaHMEM KOMaH] yCTaHOBKH KOMaH/IbI BBIIAIOTCS B CITydae, e€Clii
YIJIOBOE PAaCcCOTIIACOBaHUE MEXK/TYy PACUETHBIM U 33/IaHHBIM YTJIOM OOJIbIIIe
JTOIMYCTHMOM BEJIMYUHBI 45°, IPU 3TOM aIrOopuT™M (HOPMHUPYET KOMAH/IbI
YCTAaHOBKH B HOBOE (PMKCHPOBAHHOE TOJI0KeHHEe. Bo BTopoM BapuaHTe ai-
roput™m yrnpasienus COCB pacrniozHaeT puKcHpoBaHHOE 3HAYCHUE 3a/1aH-
moro yra (0°,90°, 180°, 270°) 1 TOIBKO TOCIIE STOTO POPMHUPYET KOMAH/IbI
YCTaHOBKH.

Pe:kum paGoTsl o koMaHaaM ynpasiaenusi, popmupyembim u3 HKY

[Ipu nmomomu xomana, BeinaBaembix u3 HKY, MoxkHO ocyiiecTBiIsATh
KaK TIPUHYJIUTEIBHBIN BRIOOp PeKMMa YIPABJICHUS, TaK U pa3pellaTh aji-
roputmy yrpasineHuss COCb caMoCTosSTeNsHO BRIOUPATh PEKUM yIIpaBIie-
HUS B 3aBUCUMOCTH OT cocTosAHMS TpakTa. Kpome Toro, u3 HKY mMoxHO
MTPOU3BOJIUTH HACTPONKY TITYOMHBI ¥ TPUHITUIIOB KOHTPOJIS BIUIOTH IO TIOJ-
HOW OJIOKUPOBKH, OCYIIECTBISAThH MEPEKIIOYCHNE KaHAIIOB PE3epBUPOBa-
HUsSI, BBIJaBaTh KOMAaHAbl JBIJKCHHS W YCTAHOBKH, KOPPEKTHUPOBATH
3Ha4€HNE PacueTHOro yria.

JlaHHbIH pesxuM pabOThI UCTIONIB3YETCS MPHU OTKA3aX JaTYMKOB YIIIO-
Boro nonokenust Chb. Omepatop HKY mo nanubsIM dHEprompuxona ompe-
nemnsietr nonokenne Cb orHocurensHo ConHIIA ¥ BBIAET KOMAH/BI JIJIS
MUHUMH3AIUH yTIIa PacCOIacoBaHMs HOPMAIId K paboueil MoBepXHOCTH
Cb otHocutenbHo HanpasieHus: Ha ConuHue. [Tocne 3Toro ¢ yuerom napa-
MeTpoB opOuTsl KA B BCY paccunThIBaloTCS M 3aKiabIBalOTC Ha 6OPT
KOMaHJIbl JBUXKCHUSA WJIM YCTAHOBKHM MHOTOKPATHOTO WCIIOJHEHHUS,
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(dhopMupyeMble B 3apaHee pacCUMTAHHBIE MOMEHTHI BPEMECHH IS OPUCH-
Taruu Cb orHocurensuo ComHia.

Opranuzanust KOHTPOJIA

B aBTOMaTHuecKoM pexxuMe YIpaBiICHUS 00CCIIEINBAIOTCS CICIYIO-
IITF€ BUJBI KOHTPOJIS:

—  TI0O HAJIMYHIO IOCTOBEPHOH MH(OPMAITUH OT JaTYHKa YIIIa;

— IO XapakTepy H3MEHEHUS IIECTH Pa3psTHOTO KO/ TIOJI0KEHHS OT
naruuka yrna uiaa ot JdII;

— TIO HaJIMYHUIO M3MEHEHHsI JOCTOBEPHOTO 3HAUEHHUSI OT JIATYMKA yTyia
BO BpeMsl ABMKCHHUSI PUBOJIA 32 JOMyCcTUMOE Bpems [16];

— IO OTCYTCTBHIO M3MeHeHus mnokazanuil YD mocne Bbeimaum
komaH 16l «OctanoB» [17];

— TIO HAIpaBJICHUIO JABIKEHUS MPUBOA;

— 10 (paKkTy YCTAaHOBKH BBIXOIHOTO BaJia MPHUBOJIA B 33/IaHHOE (PHIK-
CHUpPOBaHHOE TIOJIOKEHHUE 32 PUKCHUPOBAHHOE BPEMSI.

Kpowme toro, anroputm COCB obecrieqnBacT:

— (opmupoBanue MaccuBa JUIs Niepeiadd B UPPOBYIO TEIEMETPH-
geckyto napopmanmio (LITMUW) npusnakos cocrosaus COCB;

— COXpaHEHHE HeoOXoanMon WHGOPMAITUN IS TTPOIOJDKSHHS pa-
60te1 COCB B citydae mpepbIBaHHs PeKIMa H3-3a TIEPEKITFOYSHNS ¢ KaHala
Ha KaHaJI, mepexo/ia paboThl ¢ OJTHOTO PeKUMa YIIpaBIeHHsS Ha APYTOH, BBI-
MOJTHEHUSI 3aIlpeTa Ha JABMKEHUE BBIXOAHOTO Bajia IPUBOJA U T.II.

[Tpu HeBbImonHEeHUN KpuTepueB padorocnocodonoctu COCH anro-
PUTM QOPMHUPYET COOTBETCTBYIONINE MPU3HAKK OTKA30B M KOMaHMABI JJIs
nepexoya Ha Apyroi paboTocnocoOHbIN KaHal BO BCEX pa3pelleHHbBIX pe-
KUMax YOpaBleHHs, a B ClIy4yae HCUeplaHusi pe3epBa (QOpMUPYETCS
rxomaHa Ha oTkiroueHrne COCBH.

Jansueiimee B3aumonetictsue ¢ COCbH ompenensieTcst JIOTUKOH pa-
00ThI MporpamMMHOTO 0OectieueHrsst BCY B HEIITaTHBIX CUTYAITUX.

PaccMOTpeHHBIH alTOPUTM YIIPaBICHHUS W KOHTPOIS MUCIOIB3YEeTCS
TaKoKe Ui ynpasiieHus cucteMoil opuenranuu KA «Cnektp-P», npenro-
naraercs ero ucnoib3oBanue B KA «Cnekrp-Y®», «Cnektp-PI», «Onek-
Tpo-2JI».
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B3aumoneiicrBue ¢ npuBogamu packpbiTusa Cb

CpenctBa packpoitust Cb BKITI09atoT B ceOs:

— mupocpencTsa as yaepxkanusi Cb B TpaHCIOPTHOM MOJI0XKCHUH;

— npuBoasl packpeiTusa naneneit Chb.

Packpeitue maneneit Cb mpouCXOOuT MpU BKIIOUEHHM MPUBOAA
(Toade HanpsHKSHUs TUTaHKSI) TIOCIIE PACUCKOBKHU COJIHEYHBIX Oarapei u
OCYIIECTBIISIETCA 10 IUKIIOTPaMMe, OTIPEEISIEMOl THIIOM MCTIOIb3YEeMOT0
npuBoaa. B Tom ciydae, ecam A TaHHOTO MPUBOZAA XapaKTePHO OTCYT-
CTBHUE CUTHAJIOB JUArHOCTUKU COCTOSIHUS, HUKIOIPaMMa PACKPBITHS 3a-
KJIFOYAETCS B BHIKJIFOUEHUH ITPUBOJIA YEPE3 3aJaHHOE BPEMS IOCIIE ITOIAUYU
Ha HEro HanpsHKEHUs MUTaHUS.

Ecmm ke ucrions3yemsrii mpuBoxa obecnieunBaeT CY cUrHaNaMu auar-
HOCTHKH COCTOSTHUSI (CUTHAIBI MHUKPOTIEPEKITFOUaTeNIei ), TO UKIOrpaMMa
packpeitus Cb pazOuBaercs Ha clieAyIONIHe MOCIe0BaTeIbHBIC dTaIlbl,
KQKJIBI W3 KOTOPHIX HAYMHACTCS MPHU MOJIOKUTEIFHOM 3aBEPIIICHUH TIpe-
JBLYIIEro:

— KownTtpons pacuexoBku Cb.

— Kontpons packpeitua Cb u Beikiitouenue npusoza. [Ipu orcyr-
CTBHH CHUTHAJIOB, XapaKTepHU3YIOMIUX 3aBepiicHue packpwitus Cb, BbI-
KJIFOUEHUE TIPUBOJA OCYIIECTBIIAECTCS 110 BPEMEHHU.

—  Oxwunanune komaaasl HKY Ha okoHuaHue paboTHI anropuT™Ma Ipu
OTCYTCTBHHU CUTHAJIOB O 3aBepIlieHUH pacKkpbITus Chb.

ANTOPUTM B3aUMOJICUCTBHS ¢ TIpuBogaMu packpbeitus Chb moctpoen
TakuM 00pa30M, YTO Ha Ka)kJIOM H3 BBIIICTIEPEUNCICHHBIX ATAMOB (ITPH UX
HEe3aBepIIeHNN) 00eCIIeUnBACTCSI BOBMOKHOCTh PaOOTHI 110 KOMaHAaM OT
HKY, no3Bosnsitomnm npoBoANTS TOBTOPHBIN noApsiB [13 n Bkirouenue/ot-
KJIFOUEHHUE JIBUraTesel MpuBoJIOB.

9.5. YnpagpiieHue cpecTBAMU 00ecnedeHnsl TeMJI0BBIX PE:KUMOB

VipasieHue cpelcTBaMU OOCCIICUCHHUS TEIUIOBBIX PEKUMOB OCY-
IIECTBJISAET OJOK yIpaBJICHUsS W KOHTPOJS. BJIOK BbIIaeT KOMaH[bI Ha
BKJTFOUEHUE U OTKITIOUCHHE HarpeBaTeabHBIX AneMenToB (HD) COTP. dop-
MHPOBaHUE KOMAH]I YIIPABICHUS OCYIIECTBISICTCS 110 TPEM HE3aBUCUMBIM
KaHaJlaM BBIYHUCIHTEIbHOU cuctembl bYK.
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B npouecce monera CY obecrnieunBaeT ynpasjieHHUE HE3aBUCHMbBIMH
rpynnamMy HarpeBaTesel, Kaxaas U3 KOTOPBIX COJIEPKUT HECKOIBKO CO-
SIMHECHHBIX MTapaJIeIbHO HarpeBarenei. [lepen nauanom ympasierns HO
OCYIIECTBIISIETCS] KOHTPOJIb [EIOCTHOCTH Ternel mutanus HO ¢ momorpio
JATUYMKOB TOKA, BKJIIOUEHHBIX [TOCJIEI0BATEIbHO B LICIIb TUTAHUS HArpeBa-
Teneid. KoHTposs mpoBOIUTCS MyTeM CpaBHEHUS MOTYUYEHHON BEIMYHHBI
TOKa B LIENH C 33JJaHHBIM TTOPOTOBBIM 3HAYEHUEM IIPU BKJIFOUEHUH KaXkJ10T0
HarpesareJs oT/enbHo. [lo okonuanuu pexxuma koHTposss COTP nepexo-
TIUT B IITaTHBIA PeXUM yrpasierust HD.

B anropurme ynpasnenuss COTP npenycMoTpeHsl TpU pexuma pery-
JINPOBAHMUSL:

—  TEpMOpETYJIMPOBAHNE — PETYINPOBaHNE cocTostHIEM HD 1o Tem-
reparype;

— BPEMEHHOE PETYIHPOBaHNE — PETYAUPOBaHKUE cocTossHreM HD 1o
BPEMEHU C YUYETOM BPEMEHU I'0/la U BPEMEHU CYTOK;

— perynupoBanue coctossaueM HD mo komangam ot HKY.

Pexxumer paboter COTP MoryT codeTarbesl, T.€. OMHU TPYIIIBI Harpe-
BaTesieil MOTyT OBITh B peKMME BPEMEHHOTO PETYJINPOBaHUs, APYTHE — B
pEKUME TEPMOPETYIUPOBAHUSI, a TPETbU — B PEKUME YIPaBICHUS IO
xomangaMm ot HKYVY.

Vnpasnenue HD B pexxuMe TepMOperyaupoBaHusi OCYILIECTBISIETCS IO
OCpPEHEHHOMY 3HAYEHMIO MOKa3aHUM TpeX JaTYMKOB TeMIIepaTyphl AaH-
HOU TPyl HATpeBaTelNel (JOCTOBEpHas TeMIlepaTypa), HaXOASIIUXCS B
onpenenenHoit Touke KA. [locne momyueHus U3 CUCTEMBI TeleMeTpuye-
CKOI MH(pOPMAIMX TaHHBIX OT JaTYUKOB TEMIIEPATYPbI IPOBOANUTCS OIIEHKA
BEJIMYMH IMOKa3aHUI HA OTCYTCTBHE PACCOTIIACOBAHMUS MEXKIY HUMHU Ooliee
YeM Ha BEJIUYMHY JolycKa. Ecnu nokaszaHusi 0HOTro U3 JaTYMKOB TEMIIe-
parypbl OTIMYAIOTCA OT APYTHX Ha OOJNBIIYIO BEJTMYUHY, TO IIPU YIIpaBie-
HUM COCTOSIHUEM HarpeBaTesisi HH(OpMaLUs 3TOrO JaTYhKa TeMIIEPaTy bl
He yuHTbIBaeTcs. B mpouecce mosera mpeaycMoTpeHa BO3MOKHOCTD U3-
MEHEHHUS IOMYCTUMON BEJTMUMHBI PACCOTIACOBAHMS TIOKA3aHNH JaTYMKOB
Temneparypsl o komanje or HKVY.

Bxomrodenne m oTkimroueHne HD kax ol rpyImbl HarpeBaresei mpo-
W3BOJUTCS 110 JOCTHXKEHUU OCPEAHEHHOTO 3HAYEHUS MOKAa3aHUM JaTYMKOB
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Puc. 9.5 ®OyHkumoHaNbHAsA CXeMa MOAKIIOUEHHS HarpeBareeit
OJTHOM TPYTIIBI K OJIOKY CHIIOBOM aBTOMAaTUKU

Temneparypsl B 1aHHOH Touke KA. B mpouecce nosiera npegycMorpeHa
BO3MOXXHOCTh U3MEHEHUS 3HAYEHUH TEMIIEpaTypHBIX TOPOTOB BKIIIOUEHUS
u oTkiroueHust HO moboii He3aBrUCHMOH IpyIIBI HarpeBaTesel Mo KoMaH-
nam ot HKYV.

B pexxnmMe BpeMEeHHOTr0 peryiaupoBaHus BKIIOUEHHE U OTKIIOUYEHHE
HD rpynmnel HarpeBaresneil ocymiecTBIseTCs 10 UHTEpBallaM BpEeMEHHU
BKJIFOYEHHOTO U OTKIIIOYEHHOTO COCTOSIHUS Harpesarens. BpeMeHHbIE HH-
TepBajbl BKIIOYEHHOTO WJIH OTKJIIOUEHHOTO COCTOSIHUS HarpeBaTeleu
MoryT ObITh n3Menensl ¢ HKY. Ilepexon Ha BpemenHoe peryianpoBanue HO
IpyMIIBI HarpeBaTeneil ocylecTBiseTcs o kooBoil komanae or HKY wn
aBTOMAaTUYECKU MPU HATMYUM PACCOTIIACOBAHMS MOKa3aHUM Tpex JaTdu-
KOB TEMIIEpaTyphl JaHHOW TPYTIbI HarpeBaTesieil Ha 3aJaHHYI0 BEINYHHY
B TEUCHHE 3aJaHHOTO NIPOMEXKYTKa BpeMeHH. [Ipu nepexone Ha BpeMeH-
HOE perynupoBaHue coctostnue HD rpymnmbl HarpeBareaeil nepeBOAUTCs B
MPOTUBOIIONIOXKHOE, T.€. ecii HD Obul BKIIIOUEH, TO OH OTKJIIOYAeTCs, a
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ecli OH ObII OTKJIIOYEH, TO BKIto4aeTcst. C 3TOro MOMEHTa BPEMEHHU Ha-
YHHAETCS OTCUET BPEMEHHOTO MHTEpPBaIa BKJIIOYEHUS WK OTKIItoueHunst HO
IpyIIbl HarpeBaresiei.

Ecnu HD maxomuTtcs B pekuMe BPEMEHHOTO PEeryIupOoBaHUs, KOHT-
POIIb COCTOAHHA AATYMKOB TEMIIEPATypbl JaHHOW I'PYIIIIBI HarpeBaTesen
MIPOOJIKAET MTPOBOJUTHCS.

Pexumbl TeMIepaTypHOro M BPEMEHHOTO PETyIMPOBAaHUS PabOThI
COTP moryT couyeTarbcsl, T.c. HEKOTOpbIE IPYIIIbI HAarpeBaTesiei B JaHHBIN
MOMEHT BPEMEHH MOT'YT OBITh B PEKUME BPEMEHHOTO PEryJUpPOBaHUs, a
JpyTue — B PeXUME TePMOPETYINPOBAHUS.

Ecnu B mporecce nosiera BO3HUKIIA HEOOXOIUMOCTh UCKIIoueHust HO
JTAaHHOM TpYIITBI HarpeBaTesneil u3 ynpasieHHs, TO 3TO OCYIIECTBISIETCS 110
komoBeIM KoMaHaaM oT HKY. Hazemusrit kouTpoias COTP Brimrouaer:

— KOHTpPOJIb LIEJIOCTHOCTH LEINEN NMUTaHUsI HarpeBaTesei;

— KOHTPOJIb Ma)XOpUTapa B 4aCTH BbIJa4l koMaH] Ha HO;

— KOHTPOJIb OTCYTCTBHUSI pAacCOITIaCOBAHUS B MOKAa3aHUSIX JaTUUKOB
TEeMIIEpaTypbl JaHHOW I'PYMIbI HarpeBaTeseil Ha 3aJJaHHYI0 BEITUYUHY.

@DyHKIMOHAJIbHAS CXeMa MOJIKJIIOUYEHHUs HarpeBaTeseil OTHON TPy b
K Onoky cuioBoii aBromaruku (BY 1-K) npusenena na puc. 9.5.

9.6. YnpasJieHue IBUTaTeIbHOIl YCTAHOBKOM

JlBurarenpHast ycTaHOBKAa Majoro KOCMHYECKOTO armapara cOCTOUT
13 ANIEKTPOpAKeTHOM ABUraTensHoi ycranosku (OP/Y) u ra3oBoii nsura-
tenpHOU yeranoBku (I71Y).

OPJ1Y ucnonb3yercs A Koppekunu opoutsl, npuseneHus KA B pa-
0049y10 TOUYKY OpOUTHI M CO3AaHMSI MOMEHTOB IS pa3rpy3KH.

DJeKTpopakeTHas JBUTaTeNbHasl yCTaHOBKA BKIIIOUAET B ce0sl ammapa-
Typy TipeoOpa30BaHus U YIPaBICHUS IBUTATEbHOMN ycTaHoBkH (AITY 1Y),
BoceMb TATOBEIX Mofyieit (TM) n 610k mogaun kcenona (BI1K1).

AITY J1Y (6moxu AITY 1 u AITY2) xak gacts DPJY ympasisieTcs 1o
anroputmam [10 ynpasnenus u konTpons (YK) aBurareabHON yCTaHOBKH.

[Iporpammuoe obecriedenne YK nBuratenbHOW yCTAaHOBKH COCTOUT
13 IBYX MPOTPaMMHBIX MOJTYJICH:
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e TporpaMMHOe obecrieueHue oTpaboTKH KOmOBBIX KoMana DPY
(ITO KK DPY) — BXOOuT B coCTaB (PyHKLIHOHAIBLHOTO MPOTPAMMHOTO
obecrieuenus (PI10) BIIBC u ¢opmupyer npu3HaK HUCIOIHEHUS KOH-
KPETHOM KOJOBOM KOMaH/IbI;

* mporpamMMmHOe obecriedeHue ynpasieHus u koarposs SPY (I10
YK DP/1Y) — Bxomut B coctaB PI1O BerauciuTeapHoM cructeMbl bBYK.

Cucrema ynpaBjeHHsl COIIACHO MOJIETHOMY 3a/laHUIO WIN TpeboBa-
HUSIM pasrpy3KH (HO TOJIBKO MOCIIE 3aKJIaIKi Ha OOPT KOJOBOW KOMaH bl Ha
pasperenue padotsl ¢ AITY 1Y) popmupyer u Beiaaet B [10 YK Y npu-
3HakH ynpasnenus TM; (i=1+8) (eanHuyHOE 3HaYeHKE MpHU3HaKa — «Bxito-
yuth TM,», HyneBoe — «OTkarounts TM;»), COIIPOBOXKAaEMbIE IPU3HAKOM
«Ceanc pabotsl ¢ OPIY» (emuanynoe 3Hauenue Gopmupyercs [10 CV He
[03Ke MOCTYIUIEHUS] KOMaH bl Ha «IIEpBOE» B ceaHce BKiIoueHue TM, a
HYJIEBOE — HE paHee MOCTYIUICHHsI KOMaHbl HA «IIOCIIEAHEE» B CEaHCe OT-
kioueHue TM).

Anroputmsl [1O IV ocyumiecTBiIsIOT yIopaBieHUe U KOHTpoiab DPIY
cornacHo coOcTBeHHOH Joruke. [Ipu 3ToM KOMaHAbI, CHOPMUPOBAHHBIE
I1O YK OPLY, nepenatorcs B AITY 1Y ¢ moMoIIIbi0 KOMaHTHBIX UMITYJIb-
COB JIUTENBHOCTHIO 0,6 cexyHabI. J{J1s KaX/10ro HEHYIeBOTr0 3HaUEHHs KO-
MaHHOTO cJIoBa (DOPMUPYIOTCS U BBIAAIOTCS B MCIOJHUTENBHYIO TUIATY
(MIT) nBa 6aiira napopmanuu u uepes mectb [ oy (Tey = 100 Mc — nuki cu-
CTEMBI YIIPABJICHUS).

Kpowme toro, I1O CY npurmmaert (ocymiectsisieT omnpoc) u3z AITY 1Y
IUISL IPOTPaMMHOTO 00ECIIEUCHHUS YIPABICHHUS U KOHTPOJIS IECTH (yHK-
LHUOHAJIBHBIX CUTHAJIOB.

ITpu ynpasnennn OP/1Y no konossiM komannaMm u3 HKY, nepenasae-
MBIM uepe3 TenekoMananyto cuctemy (TKC), Tpakt mocTyruieHust KOMaH
B arperatsl DPIY mpeacTasisieT co00M CASITYIONTYIO IETIOUKY:

a) IporpaMMHOe 00€CIIeYeHUE CHCTEMbI YIIPaBICHHS OCYLICCTBISIET
npuem komoBeix komaua st [10 KK DPIY B onmeparuBHOE 3alIOMHHATO-
mee yerpoiictso BIIBC;

6) I10 KK OPJ1Y B momenT Bpemenu ucnionnenus KK (3agaercs B co-
crase KIIM KK) dopmupyer HOMep KOIOBOH KOMaHIBI (BHYTPSHHHN) IJIS
I10 YK OPLY;
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B) MPOTPaMMHOE 00ECIIEYeHUE CUCTEMbI YIIPABICHUS Peallu3yeT Tie-
penauay Homepa kogoBoi komau sl U3 BIIBC (ot [10O KK D3P/1Y) B BeIunC-
mutenbHyto cucteMy «BYK—MJD» (x ITO YK OP1Y) o MynbTUTIIEKCHOMY
KaHaITy OOMeHa;

T) IporpaMmMHoe obecriedeHue ypasieHus U KoHTpoist DPIAY dop-
mupyert u nepenaet uepes [10 CY komanne! ynpasienus B AITY J1V.

Koppexkins 3nauenunit HacTpanBaeMbIxX mapameTpoB DP/Y ocymecTs-
JIIeTCs MIPU NOMOIIM KOIOBBIX KoMaH oT HKY.

I'azoBas ABUrarenbHast yCTaHOBKA BKIIIOYAET B c€0sl UETHIPE Ta30BbIX
nsurarens (I')/]) manoit aru u 610k nogaun kceHona (bIIK).

I'TY npennasHaueHa Juisl CO3aHUSI MOMEHTOB OTHOCHUTENIBHO OCEH
KOCMHYECKOTO armapara /Ui pa3rpy3Kd KOMIUIEKCa YIPaBIISIONINX JBUTa-
TeJIeH-MaXOBHUKOB B CIIy4ae HEBO3MOXHOCTH MCII0JIb30BAHHS TATOBBIX MO-
OyJlel 3JeKTPOPAKEeTHON JBUTATENbHON YCTAHOBKH KOCMHYECKOTO
anmapara. JTo CJIy4aeTcs:

— IIpu OTPadOTKE LUKJIOTPAMMBbl YIPaBJICHHUS Ha HAYaJIbHOM y4acTKe
noJieTa (70 TOTOBHOCTHU K pabore TM);

— 110 HHGOPMALMH U3 CYyTOYHOT'O MOJIETHOTO 3aaHHA.

®dopmupoBaHue KOMaH]l yrpaBieHus 1o noaroroske ['J[Y k padore
peamusyetcst CYCC B BUJIE )KECTKOH MOCIEI0BATEIBHOCTH KOMaH/ C yde-
TOM 3HAYE€HUI HACTParBAaEMBIX APAMETPOB (B TOM YHCJIIE TTOIPABOK K JIJTH-
TEJIBHOCTSIM COOTBETCTBYIOIIUX OTEeparuii):

— 1npu nepBoM BkitoueHnu CY (ot Pb ummn or TKC) Bemonnsercs
MOCJIEZI0BAaTEILHOCT KOMAH/I:

1) oborpes kamep ['/1;

2) ynpaBieHue NUpoKIaraHaMy;

3) 3anonuenue 1-it maructpanu BIIK paGounm Tenom;
4) moxnroroBka maructpanu BIIK k padore;

— 1pu nocieayromux BrmodeHusx [JY Beimonnsiercs: nociaenosa-
TEJIbHOCTh KOMaH/I:

1) o6orpes kamep [/1;
2) moaroroska maructpanu bIIK k pabote.
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B npouecce nonroroBku I'/IY ocymiecTisercs nojgaya HanpsKeHUs
yaepKaHus Ha ey nuTanus wekrpokaananos (OK) [Y.

Komanap! Ha BKIIIOUEHHE/OTKIIOUEHUE Ta30BBIX ABHrarenei Gopmu-
pytorcst CYCC mo mpu3Hakam, OJTyUYEeHHBIM OT CUCTEMBI CTAOMITU3AINH U
opueraTaruu (CCO). IIpu 3ToM peanusyeTcs CIenyromas MAKPOITHKIIO-
rpamMa ynpasienusa OK nBurarenei:

— monkimodeHne DK k mensaM nutanus (Hagano oTKpeiTus DK) most
BritodaeMbIx 1] u otkmrouerne DK ot neneit muranus (3akpoitie DK) ams
oTkiouaeMbIx [J];

— yepe3 oaHO Ty MoAava HANPSHKEHUS! OTKPBITHS Ha LEHH TUTaHHs
OKTHY;

— uepe3 aBa Ty CHATHE HANPSDKCHUS OTKPBITHS (3aBEpIlECHUE OT-
kpeitus OK Bruntogaembix I'/] v mepeBos uX Ha HANpPsHDKEHUE YASPKaHMS).

OyHKIMOHATBHBIN KOHTpOIIb padoTsl [V ocymiecTsisiercst anropur-
mamu CCO 1o onjeHke 3 (HeKTUBHOCTH Pa3rpy3KH KOMIUIEKCA yIPaBIIsIoO-
ux jgeurarenei-maxoBukos (KY/IM). [Tpu HeapekTHBHOCTH pa3rpy3Ku
KYJIM ocyiecTBIIs€TCS MOMbITKA aBTOMAaTHYECKON CMEHBI paboueii BEeTBU
BIIK.

Hemocpencteennoe ympasienue padoroit arperaramu I /Y (amexrpo-
kirananamu 1 HarpeBareiasmu [/ u BITIK) mocpencTBom mepegadu Ha 60pT
KOJIOBBIX KOMaH]I HEe TIPeyCMaTPUBACTCS.

Konoseie komannpl Tpakra ynpasinenus ['J[Y npeaHazHaueHsl 1S

— omeparuBHOTO Bo3nmeicTBusA Ha padory [/1Y ¢ HKVY (cmena ma-
ructpamu bIIK3 6e3 ocranoBku padotsr ['/1Y, 3anpemenue n pa3penienne
padotel ¢ 1Y mns Bemmonnenus 3anad CY);

— cbpoca maBienus B maructpaisx bIIK mpu mayzax B pabote V;

— obecriedyeHHst BOSMO)KHOCTH B HEIITATHBIX CUTYAIUSIX HCIIONB30-
BaTh s Toja4n padodero tena k TM 6ok BIIK (pexum «coBMecTHas pa-
6orta DPIY ¢ BIIK»).

Koppexuust 3HaueHuil HacTpanBaemsbIx napamerpos I 1Y ocymiecTs-
JIieTCs PH MOMOIIM KOJOBBIX koMaHa oT HKVY.
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10. TEJIEMETPUYECKOE OBECIIEYEHUE
KOCMHMYECKUX AIIITAPATOB

TenemeTpus sBISAETCS OJHUM M3 BAXXHEUIITNX BHIOB 00€CIIeUueHus pa-
00TOCIOCOOHOCTH KOCMHUUECKOTO arnmapara. OHa Mo3BOJISIET IPOU3BOAUTD
YOQJICHHYIO THAaTHOCTUKY OOPTOBBIX CHCTEM BO BpPeMsI IITAaTHOM IKCILTya-
Tallny, a TAaKXKe aHaIu3 paboTOCIOCOOHOCTH | MIPUTOAHOCTH aIlapara Bo
BpeMsI JIETHBIX M HAa3eMHBIX UCTbITaHUH. TereMeTpuueckoe obecrieueHue
BKJTIOYAET B ce0s1 KOMIUIEKC CPEACTB I cOOpa TaHHBIX, B TOM YHCIIE:

— CTIENHANBHYIO anmnapaTypy (JaTdyukd, mpeoOpa3oBaTe CUTHAJIOB
U T.JI.), U3MEPSIOIIYI0 Pa3IMuHbIe ITapaMeTphl PabOThI BCeX OOPTOBBIX CH-
CTEM M COOTBETCTBYIOIIIEE TPOTPAMMHOE 00ECIICUeHHE;

— KOMIUIEKC HaKaIIMBaloIIe! U paJuonepeaaroniei anmnaparypsl;

— CHenHaIbHYI0 MPUHUMAIOIIYI0 HA3eMHYIO armnaparypy;

— CTIeMABbHOE ITPOrPaMMHOE 00eCTIedeHHE, TT03BOIISIONIEE TPOU3BO-
TUTHh 00pabOTKY M aHaJIN3 TIOIYYCHHOH TeleMeTprieckoi HHPOPMAIIHN;

— CIenuaIbHOEe METOINYECKOe OO0EeCIIeYeHHe, OMUCHIBAIOIIEEe ajro-
PUTMBI aHATH3a TeJIEMETPHYECKOH HH(pOPMAIMK Ha MPOTSHKEHUH BCETO
KU3HEHHOTO IHKJIa KOCMUYECKOTO armapara.

OOBIYHO TEIEMETPUUICCKYI0 HHPOPMAITUIO TTOAPA3ACIIAIOT Ha aHaJIo-
TOBYIO (JJAaTYMKOBYIO, CATHAIBHYIO U T.II. — COOPaHHYIO C TIOMOIIIBIO CTIeTIH-
aJILHOH anmaparypbl) 1 HTUPPOBYIO (KOTOpast 00pa3yeTcsi BHYyTpH OOPTOBBIX
BBIUMCIIATENBHBIX KOMIUIEKCOB). B cBoro ouepenp, mudponas TeremMerpu-
Yeckas HH(OpMaIUs OAPa3IeNsIeTCs Ha MPU3HAKOBYIO, ITAPAMETPUIECKYIO
1 KOJIOBYH0. B naspHelieM noj npu3HakoBoii nH(GopMariueli OyiemM moHu-
MaTh IU(POBYIO CHUTHAIBHYI0O WH(pOpMAIio (HalpuMep KOMaHIbI Ha
BKITFOYCHUE HITH OTKJIFOYCHUE PA3TINYHBIX YCTPOICTB), MONyYEHHYIO B BBI-
gucnutenbHoi cucreme KA. [lox mapamerpuueckoit uHpopmaiueit Oynem
MMOHUMATh H(PPOBYI0 HHPOPMAIIHIO BEIYHCIUTEIBHON CHCTEMBI, TI03BO-
JISFONTYI0 TIPOU3BOUTH XapaKTEPUCTHUECKYIO OIEHKY paOOThl OOPTOBBIX
cucTeM (HaBHTallMOHHBIC MapaMeTpbl OOPTOBOM CHCTEMBI YIPaBICHHS
(BCY), Toku, Temmieparypsl u T.1.). [log komoBoit ma(opMariieit oyaem mo-
HUMaTh WH(OPMAILHIO, TIEPEIAIONIYI0 CIEIHANbHBIA KOJ, OJHO3HAYHO
omnpenensomuid cocrostane KA umm 60pToBoil cucTeMbl (HampuMep THIT
MIPUHATOTO ToJeTHOTO 3axanms Ha KA «3Jkcrpecc-M/l1» komuposancs B
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CTHeUHAILHOM MapaMeTpe U pa3IndHbIe ero 3Ha4eHUs1 0003HaYalM, YTO Ha
TAHHBIA MOMEHT HJET mpueMm mnojneTtHoro 3axanus (I113) ans ympasnenus
cucreMoit yripasnenwus aprkerreM (CY]l) umu asist ynpaBieHus CUCTEMOR
tenemerpuueckux umepenuit (CTH). Takas knaccudukanus mudpoBoit
tenemeTpuaeckoit napopmanuu (LITTMI) mo3BoisieT yIpoCTHTh MPOIIECC
MIPOEKTHPOBAHMS CUCTEMBI HU(POBOIO TEIEMETPHUUECKOr0 00eCIeUeHuSI.

10.1. Cuctema ¢opmMupoBaHus
uudpoBoii TejieMeTpruuecKkoil HHpopMAUHT

Cucrema popmupoBanus MU(PPOBOH TeTeMETPHIESCKOH HH(MOPMAITNN
(TMW) npennazHadeHa st cOOpa, YIIAKOBKU U TIepeiadyn Ha 3eMITI0 J1aH-
HBIX O COCTOSIHUM KOCMHYECKOTO arnapara 1 ero ciyXkeOHBIX CHCTEM.

Cucrema yrnpaBiieHHSI COBPEMEHHOTO KOCMHYECKOTO arapara mpea-
CTaBIIAET U3 ceOs pa3BepHYTYIO BBIUMCIHUTEIBHYIO CETh, TJIE C TIOMOIIHIO
IU(POBBIX KAHATIOB MOTYT OBITH COEIMHEHBI OoJiee AecsATKa BEIYMCIUTE-
neit. [IpumMepoM MOXKET CITy)KUTh CTPYKTypHasi cxema coopa TeslleMeTpH-
geckoit madpopmaru KA «Mouutop-2» (puc. 10.1).

Ha cxeme 0003HaueHO:

BLIBC — GoproBas nudpoBasi BBIYUCIUTENIbHASI CUCTEMA,

KITY — koMMyTannoHHO-ipeoOpasyroliee yCTpOHCTBO;

AJ1(0-2) — acTpogarymkwy;

[ICA — manxpoMaTuueckasi CbeMOYHas anmaparypa;

PJICA — pacrnipeneneHHOro 10CTyna CheéMOuHas anmnaparypa;

ACH — anmnaparypa CIy THUKOBOM HaBUTallUH;

CTU — cuctema TeneMeTpuYeCcKuX N3MEpPeHUH;

BAKUC — 6oproBas anmaparypa KOMaHJHO-U3MEPUTEIILHON CHCTEMBI;

ATMMU — ananorosas TeieMeTpudeckas HHGpopMaIus.

B nannoii cucteme padotaet 19 mudpoBhIX BEIYUCIUTENECH, TOITOMY
OCHOBHOW MOTOK MH(OPMAIUU O COCTOSHUU O00BEKTa MPEACTABISET U3
cebs tu(poBYIO TEIEMETPHIO, NEepelaBaeMylo 10 HH(GPOBOMY MYJIbTH-
riekcHoMy KaHairy ooMmena (MKO), pyHKIMOHUPYIOIIEMY B COOTBETCTBUHT
¢ 'OCT P 52070-2003 [8]. Cucrema TeneMeTpUIeCKUX U3MEPEHUI Ipu-
Humaer TMHU o aHaorosIM KaHajaMm, B OCHOBHOM 310 TMMU cucremsl
anektpocHadxkenus (COC) u repmoperynuposanust (COTP) KA. anee
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Puc. 10.1 CrpyxrypHas cxema
cbopa renemerpruueckoit nHpopmannu KA «Mouutop-2»

CTH ymakoBBIBaeT COOpaHHBIC TAHHBIC B ITAKETH 00beMOM 110 512 GaiiT
repeaeT uxX Ha BXOJ[ IMePEeAaroIero yCTporucTBa OOPTOBOM armaparypbl
komaHaHo-u3Meputenbuoi cucreMbl (BAKMC), rae mpoucxonur ux mpe-
obOpa3oBaHue K BUIY, TPUTOTHOMY IS TIEPEIAYH 110 IPHUPY.
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CTU cocTout 13 ciaeayommx QyHKIMOHATBHBIX YCTPOHCTB: BHIUUC-
JIuTenbHOro ycrpoicrsa npuema [ITMMU, ycTpoiicTBa orpoca aHajI0roBoi
TMMU u ycrpoiictBa B3aumoaeiicteust ¢ BAKHC. YerpoiictBo npuema
LTMMH obecneunsaet npuem mo MKO 1o 14-tu mocsutok mo 32 ciosa OT
uuppossix abonentoB CTH. [Ipu mpueme cemu noceutox CTHU (pasmep
ocHoBHOTO Kagpa CTU cocrasisier 512 GalT 1 MOXET B ce0s BKIIOYATh
cemb pparmentoB LITMU, 3anucek B 3anomunatomiee ycrpoiictso (3Y) wiu
nepenaqy napopmanmu B BAKHUC CTU ocymiecTBaseT 1eIbIMU KapaMu),
[0 OKOHYAHHUHM NPEIbIAYIIEro HukKia 3anucu B 3Y, GopMupyer naker UH-
¢dopmaruu 1 3anuceiBaeT ero B 3Y nim Ha Bxox Oydepa oomena ¢ BAKHC
B 3aBUCHMOCTH OT TEKYILErO PeXuma. YCTPOMCTBO OIIPOCa aHAJIOTOBOM
TMMU popmupyet naker ananoroBoit TMHU co ckopocThio orpoca 3a1aH-
Hoit BCY min ycTaHOBIIEHHON 1O YMOJTYAaHHUIO U MEepeaeT ero B 3Y Hiu
Ha Bxof Oydepa oomena c BAKMC B 3aBHCHMOCTH OT TEKYIIETO PEXKIMA.
VYerpoiictBo B3aumozeiicteust ¢ BAKUC npennasHaueHo ajis npuema pa-
30BbIX koMaH 1151 CTU u nepenaun ux B nepenaroiiee ycrpoictso TMU.

Bcest aktuBHas TeneMeTpruieckast HHGopManus o GyHKIHOHHPOBAHUH
arperaTroB U CUCTEM COBPEMEHHOIO KOCMHUYECKOTO JIETATEIBHOTO arapara
npeacTaBieHa B HUGpoBoM BUe. Takke B HUPPOBOM BHUIE MOXKET OBITH
MpeAcTaBlIeHa HEKOTOpas MaccuBHask HH(opManus.

[Mox akTuBHOW MHpOpMaIKel OyaeM MOHUMATh Bce BUABI HHPOpMa-
LMY, yY9aCTBYIOIIKE B MIPOLEcCe YIPABICHUS alllapatoM, B TOM YHCIE U
4yepe3 Ha3eMHBIM KOHTYp ynpasiieHus. lloj maccuBHOU mHboOpMaruei
OyzeM MOHMMaTh HH(OPMAIIMIO CHCTEMBI, IO KOTOPOW HE MPOU3BOIUTCS
YIIpaBICHHE.

J1J1s OLIEHKH COCTOSIHUSI OOPTOBBIX CUCTEM KOCMHUYECKOTO anmapara B
OCHOBHOM HEOOXOJMMa aKTUBHAs COCTaBIIAOIast BCeil nHPOpMAIK Koc-
MHUYecKoro anmnapara. [laccuBHast HHPOpMAIHs MOXKET MepeaBaThCs Ha
3eMITIO TOJIBKO AJISl aHAJIM3a COCTOSHUS arperatoB KOCMHUYECKOTO arnapara
(pu paznmmunbix HemTatHbIX cutyanusx (HIIC)) wmu auis tuarHocTuke u
OTIpeNieIeHNs] CTETIEHN U3HOCA arperaros.

[epenaya pa3nuyHBIX BHUJOB TEIEMETPUUYECKOW HH(POpPMAIUU Ha
3eMJII0 10JDKHA 00ecIieunBaTh AUarHOCTUKY (PyHKIIMOHUPOBAHUS CUCTEM
KA, nuarnoctuky Bo3MOXKHOCTH BhionHeHHst KA cBoeil nieneBoit ¢pyHK-
LIMU B ciTy4ae BO3HUKHOBeHUs paznuuHbix HILIC 1 BO3MOXXHOCTH BBISBIIE-
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HUS IPUYUH, TOBJICKITUX BOSHUKHOBEHUSI OTKA30B, JIJIsl 00CCIICUCHHS Ha-
TEKHOCTH OYIYIINX W3S,

CoBpeMeHHas CHCTeMa YIPaBIeHUS SBISETCS JOCTATOYHO CIOKHOU
JIOTUYECKOU cucTteMoil. B3aumoneicTBue MeXIy KOMIIOHEHTaMHU OCYy-
IIECTBISCTCS B OCHOBHOM TIOCPE/ICTBOM BBICTABIICHHS PA3IMYHBIX (HIIaroB
coctostHuiA. [1loaTOMY OUeHB OONbBINNas YaCTh AKTHBHOW WH()OPMAITIH SIB-
nsieTcs pusHakoBoi. [Ipu3HakoBas nHpopmanms o0nagaeT HeKOTOPBIMU
0COOBIMHU CBOMCTBAMU: MPU3HAKOBBIC MApaMETPhl H3MEHSIOT CBOU 3HA4e-
HUS TOJBKO MPH MPOXOKICHUH OIPEeIeHHBIX N3MeHEeHnH. Takum oOpa-
30M, Yy KaXJOro IPU3HAKOBOTO IapaMeTpa CYIIeCTByeT HeKas
MaKCHUMaJlbHasl 4acTOTa OOHOBJIICHHSI, KOTOPAsi 3aBUCUT OT YaCTOThI M3Me-
HEHMSI COCTOSIHUN TEIEMETPUPYEMOI CUCTEMBI.

Kpome npuznakoBoit nahopmannu Ha 60opTy Gopmupyrorces pusmde-
CKHE TIapaMeTpBbI, SIBIISIONIUECS TaK)Ke aKTUBHOHN nHpopManuei. /lanHbie
napamMeTpsl MOTYT U3MEHSITHCS € JTF000 4aCcTOTOH, JOCTYITHOH B CUCTEME
(TmG0 ¢ YacTOTOW BHEIYMCIICHHUS IMapaMeTpa, JTM00 ¢ 9acTOTO# ompoca Ta-
pamerpa). BobIIMHCTBO MACCUBHBIX MAPAMETPOB SBISTIOTCS (PU3NIECKIMU
napaMeTpamu.

OCHOBHBIE 33/1a49¥ MPU MPOEKTUPOBAHUH CUCTEMBI cO0Opa U mepeaadn
TeJeMeTPUIeCKOr NH(OpPMAITHIH:

— obecrieueHNe MaKCUMAIBHON CTEMEHU CXKATHS TEIEMETPHIECKOTO
MOTOKA;

— obecrieueHUE MUHUMAJIBHBIX 3aTpaT BIYUCIUTEILHOW MOIHOCTH
Ha KOJIMPOBaHUE IMOTOKA TEIEMETPUICCKOI nH(OpMaIui;

— obecreyeHrne MakCHMaIbHOM 3alUTHl OT UCKaKEHUH TeleMeTpHuye-
CKOM mH(pOpMAITHH.

Perrenue maHHBIX 32129 MOXKET JIOCTUTATHCS PA3IMIHBIMU CITOCOOAMH.
OpHaKo BHIOOP ONTHUMABHOTO PEIICHHS B KaXJIOM KOHKPETHOM CIydae
TTOJDKEH TPOU3BOAUTHCS M0 CIICITHATHFHBIM METOIUKAM.

Hampumep, 11t HU3KOJETSIIETO CITyTHUKA TUCTAHIIMOHHOTO 30H/IH-
poBanmst 3emnn « MoHUTOP-D» OBIIa pa3zpaboTaHa cleayromas cucTeMa
ynakosku [[TMU.

Bech BO3MOXHBIH 00bEM TEIEMETPUPYEMBIX MTapaMeTPOB TOApa3Ie-
JISIeTCS Ha CIEYIONINE KaTerOprH.
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1. [TapameTrpsl 1Jist KOHTPOJIS BHITIOTHEHHS TUITOBBIX TTOJIETHBIX OTIC-
paruit (TI10), Brirouarontie B ce0si MTHOBEHHBIC 3HAYEHUS TaHHBIX, (PUK-
cupyromux yciosus npu cMere TT10, koTopble pi HEOOXOTUMOCTH MOTYT
OBITH HCITOIF30BAaHBI KaK HadaIbHbBIE YCIOBHUS JUTS TTPOBEIACHHUS MOJIEIN-
poBanus npouecca orpadorku TIIO Ha 3emie.

2. Ilapamerpsl 0000IIECHHBIX OIEHOK U3MEHEHUSI COCTOSTHUSL OOPTO-
BBIX cucTeM B npouecce BomonaeHus TI10, kotopsie hopMupyroTcs pas-
paboTUMKaMU CHCTEM W BBIAFOTCS 10 Mpu3HaKy okoH4aHus TI1O.

TenemerpupoBanue napamerpos koHTposst TIIO BeImonHsAETCS npu
kaxxout cmene TITO.

3. I'pynmsl mapameTpoB IJisi KOHTPOJISE KOHKPETHOM noacuctemMbl bCY
WJIM NCTIOJTHUTEIHHOTO OpraHa//IaTdanKa 3TOH IMOICUCTEMBI.

[TapameTpsl 3anMCHIBAIOTCS B BUAE BPEMEHHOTO Tiporiecca. [lepeuens
MapaMeTpoB, YaCTOTa UX PETUCTPAIIUN, BPEMEHHON MHTEPBAJI 3aIUCH OITpe-
JIeJIEHBI Pa3pabOTYNKOM MOJCUCTEMBI.

4. OcoOple uccIenoBaTeIbCKUe PEKUMBI, B KOTOPBIX apeca Uccie-
JyEMBIX S9eeK 33Jal0TCs KOMIOBBIMU KOMaH/IaMH.

5. T'pymnma mapameTpoB [Jisi peaiu3aiui «9ePHBIX SIIHKOBY TOICH-
CTeM, TepelaBaeMbIX B Cllydae HHTETPajbHOTO 0TKa3a HHPOPMAIIHOHHOM
CUCTEMBI/MCIIOIHUTEIEHOTO OpTraHa.

TenemeTpust U3 STON TPYIITHI 3AMCHIBACTCS B ONEPATUBHOE 3aIIOMH-
HaloIee YCTPOUCTBO OOPTOBOM IMU(POBOW BHIUUCITUTEIBHON CHCTEMBI
(O3Y BLBC) mo npuHIHMITY «KOJIBIEBOTO Oyhepay ITUTETBHOCTBIO ¢ CEK.
[Tepemada n 3ammch B CTH mapaMeTpoB «UEepHOTO SIITUKAY» TPOU3BOIUTCS
MIpH HATMYHUH IPU3HAKA HHTETPATLHOTO OTKa3a Yyepe3 BpeMs /2 mocie Mo-
meHTa 7, GopmupoBaHus mpusHaka. TakuM oOpa3oM, mapaMeTpsl «uep-
HOTO STIHKay, iepenaBaemble B CTU, OymyT 3adhukcHpoBaHbl HA MHTEPBAJIC
Bpement (7, — ¢/2) + (T, + t/2).

[lepedyeHp mapamMeTpoB «YEPHBIX SIIUKOBY, YACTOTA UX PETHCTPAIUU
U MOoTpeOHasi BpeMEHHasl JJIMHA KOJIBIIEBOTo Oydepa OmpeessitoTces: pas-
paborunkamu moacuctemM bCY.

6. Ipynma npu3HaKOBBIX CIIOB.

B s1y rpynmy BxomsaT crenmanbHo chopmupoBanHble mius [[TMU
CJIOBA, COCTOSIIINE U3 HanOoJIee BasKHBIX 1715l OLIEHKH Pab0TOCTIOCOOHOCTH

227



228

BEOPTOBbIE CUCTEMbI YTPABJIEHA KOCMUYECKUMIK ATMTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

MOJICUCTEM OUTOBBIX ITPU3HAKOB, IPHUYEM NPU3HAKU OTKA30B JIOJKHBI OBITh
CTPYTIIUPOBAHBI B OTACIBHEIC CIIOBA.

Peructpamus u nepenada B CTU nmpu3HAKOBBIX CIIOB MPOU3BOIUTCS
o Qaxry ux ooHoBIeHU 1 pa3 3a 6-10 mukioB cueta BIIBC (oguH nukn
cdera ocymectsisierca 3a 100 Mc), MpU 3TOM PEerucTpUPYIOTCS TOJIBKO
M3MEHUBIIMECs coBa. i yMEeHbIIEHUS BpEMEHH PaOOThI POTrPaMMHOTO
obecneuenus (I10) Ha kaXKIOM TaKTe OMPAIINBAIOTCS CJIOBA TOIBKO U3 OJT-
HOTO MacCHBa.

7. Tpynma napaMeTpoB peKrMMa HENOCPEICTBEHHON NIEpeIayu.

MaccuB napaMeTpoB JJaHHOW Tpymiibl GOPMUPYETCS TOIBKO MIPH He-
TTocpencTBeHHOM Tiepenade mo komanae u3 bIIBC u 3anmuceiBactcs B 3Y
CTHU oTnenbHbIM MOTOKOM.

8. MaccuBsl IuppoBOl TeIeMETPUUISCKON HH(POPMAIIUU KOMMYTa-
[IHOHHO-TIPEOOPA3yIOIIETO YCTPOHCTRA.

Bce maccussr LITMU nmerot ciemyromnuii ¢popmart:

‘ Lmas ‘ Nmas ‘ Tctmi2 ‘ Tetmi ‘ WudopmanmonHas yacTs (10 42 cioB) ‘

rne Lmas — oOmas amHa MaccuBa, ciioB (1 0aiT);

Nmas — Homep maccuBa (1 0aiT);

Tctmi — BpeMmst popMupoBanust maccusa (2 Oaiira);

Tctmi2 — cuerunk oOHyneHuit Bpemenu Tetmi (2 Oaiita).

WudopmanmonHas 4acTh MaCCUBOB UMEET (PUKCUPOBAHHBIN COCTaB,
3a/1aBacMbIi B mporpaMme. MaccuBbl Kareropuit 1-5, 7 1 yacTUIHO 8§ UMEIOT
¢ukcupoBaHHbIi pazmep. [Ipu3HakoBbie MacCUBBI M OOJIBIIMHCTBO MacCu-
BoB LITMU KIIY moryT umers pa3Hyro AJUHY B 3aBUCUMOCTH OT KOJIMYE-
CTBa WM3MCHHBIIUXCSl CJIOB, BCJICJACTBHE YETO 3TH MAacCCHBBI HMEIOT
CJIEAYIOIIYI0 OCOOCHHOCTB: cpa3y Iocie BpeMeHH (GOPMUPOBAaHUS B UH-
(hopManoHHOM YacTH cienyeT ciyxednoe ciaoBo SWPR (2 6aiita), conep-
xKaree HHPOPMAIHIO O TIePEYHE MPU3HAKOBBIX CJIOB, BXO/SIINX B COCTAB
JaHHOTO MaccuBa. Hampumep, eciu 3To ¢JI0BO UMEET CIESIYIOLIHMHA BUA:

3gauemue| 0 | OO 1|0/ 1 1/1/0/0]0/0]1 000
paspsn | 15/14 /13121111019 |8 | 716|543 2|10

3TO 03HAUYAET, YTO MACCUB COACPKUT NMpU3HaKoBbIe ciaoBa Ne 3, 8,9, 10, 12
n3 OOIIEro CHuCKa CIIOB, BXOASIIUX B COCTAaB 3TOr0 MaccuBa. Makcu-
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MaJbHO BO3MOXKHOE KOJIMUECTBO CJIOB, Pa3MEIICHHBIX B IPU3HAKOBOM Mac-
cuBe, paBHO 16, MuHMManpHOE — 1. Takum 006pa3oM, MpU3HAKOBBIC Mac-
CUBBI UMEIOT CIIEYIONIYIO CTPYKTYPY:

Wudopmanmonnas 4acThb

Lmas | Nmas | Tctmi2 | Tctmi | SWPR
(MakcuManbHO 16 cIOB)

rme Lmas — oOrmmas aimuHa MaccuBa, clioB (1 0aiT);
Nmas — Homep maccuBa (1 0aiT);
Tctmi — BpeMst popMupoBanus maccusa (2 Oaiira);
Tctmi2 — cuerunk oOHyneHuii Bpemenu Tetmi (2 Gaiita);
SWPR — ciyxe0OHoe cioBo (2 OafiTa).

Coobpannas LITMU moxeT OBITh yITakoBaHa ABYMsI CIIOCOOaMHU.

[lepBsriii cioco6 npumensiercs ais ynakosku TMU, ¢popmupyemoit
nporpammamu coopa LITMU, B Oydepe pasmepom 2 Kbaiita, mporpaMmmuoe
obecnieuenme ynakoBku u nepefadn LITMU cunteiBaer mopumsmu mo 30
ciioB uH(popManuio u3 3toro Oydepa, caBurasi COOTBETCTBYIOLINH yKa3a-
TeJb Ha 0CBOOOAMBIIIEECS: MecTo. UTeHHe MpoJoIKaeTes 10 TeX Mop, oKa
He OyZeT MOCTUTHYT KoHell BeimanHoi [[TMU urdopmarim, Tounee moxa
B Oydepe He ocraneTcs nHpopmanmu meHee 30 cnos. K 30-u ciioBHBIM mma-
ketam uHdopmaiuu (cyokaapam) IporpaMMHOE 00CCIICUCHUE YITAKOBKH U
nepenaun LI TMU noGasnsier nneHTH(HUKAIIMOHHOE CIOBO, B KOTOPOM CO-
JepKUTCS HH(pOpMAITHs 0 IOPSIIKOBOM HOMepe cyOKkaspa (Miraammnii 6air)
W yKa3aTrelb Ha Hayajo IIeJIoro TIepBOTO0 MacCHBa B TEKYIIEM CyOKajpe
(crapmuit 6aiit). Hymeparus cyokampos LITMU Benetcs ot 0 mo 254.

BTopoii ctocob mpuMensieTest Tsl yIakoBKH cnernuanbaoi [ITMU. B
O3Y cymectBytot Oydeps! pazmepom 1o 30 ciioB 1711 OPMUPOBAHUS TAK
Ha3bIBa€MbIX CHEIATBbHBIX MACCHBOB!

* MacCHB METOK BPEMEHH (3aroiHsAeTCs MPorpaMMHBIM 00ecriedeHreM
ymakoBku 1 iepenadn [[TMU 1 pa3 B8 6000 TakToB);

* MaccuB WH(MOpPMAIN HacTpanBaeMbIX mapamerpoB — HII (3amo-
Hs10T iporpammbl cOopa LITMU 1 pa3 B 10 TakToB Mo KOMaHae OT Mpo-
rpaMMHOTO o0ecrnieueHus ynakoBku u nepeaadn LITMN);

* MaccuB MH(GOPMALMK O MPHUX0/E KOMaHHO-IIPOrpaMMHOM HHPOP-
marmu — KIIU (3amonuser noacucreMa nepBUYHON 00paboTKH nHpOpMa-
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uun oT BAKUC ne yamie ogaoro pasa B 15 takroB mo npuxony KIIU c
3emn);

* MaccHB MH(OPMAITUH 0COO0H BaXKHOCTH (3aITOTHSETCS ITPOTPAMMHBIM
obecnieuennem yrakoBku u nepenaun L[TMU omun pa3 B 6000 TakToB).

Cnenmanbraas [ITTMU nmeeT HanOOMBITIHIT IPHOPUTET U TTOCHE (HOp-
MUpPOBaHUs HEMeAJIeHHO nepeaaercs yepes kaHain MKO B CTU.

Takast cucrema Mo3BoJisiiia 00eCIeUUTh CKaTue MPU3HAKOBOTO MTOTOKA
nH(pOpPMAIIMH, HO B XOJI€ DKCIUTyaTaIl¥ ObLTH BBISABICHBI CICAYIONIHE HEe-
JOCTaTKU:

— TP TIOTEePEe YacCTH TEJIEeMEeTPUUIeCKOW MHPOPMAIHH OBLIO CIIOKHO
BOCCTaHOBUTH KAPTUHY MTPU3HAKOBBIX [TAPAMETPOB, TAK KAaK UX MOSBICHNE
B TEJIEMETPHUH MTPOUCXOANT O (HaKTy UX U3MEHEHUS;

— HEBO3MOYKHOCTh KOHTPOJISI TMHAMUYECKHUX TTapaMeTPOB CHCTEMBI Ha
MIPOTSKEHUH BCETO MOJIETa, TaK KaK OCHOBHBIE MapaMeTpsl JrkeHus KA Bbl-
BOJIMITUCH B TEJIEMETPHIO TOIBKO IPH CMEHE TUTIOBOM TIOJIETHON OTICpaIlHH.

OTH HeAOCTAaTKH OBLIM YCTPAHEHBI B CUCTEME cOOpa TeeMETPHUYECKON
napopmarmu bCY «KazCar». B 310it cucreme xaxasie 100 MUHYT mipo-
UCXOAUT cOPOC BCEX MacCHBOB MPU3HAKOBOW HH(POPMALIN PUHYAUTEIBHO.
Taxum 06pa3om, gaxe MpHu MOTepe YaCTH TeIEMETPUN MOXKHO OBLJIO B 1ajb-
HEHIIeM BOCCTAaHOBHUTH ONEPaTHBHYIO 00OCTaHOBKY Ha OopTy. OmHaKo pu
OBICTPOM TEUEHHUN COOBITHI Ha OOPTY, 0COOEHHO TPY BO3HUKHOBEHHUH He-
LITAaTHBIX cuTyauuid, norepst yactu LITMU morna noBneys 3a co0oit Henoi-
HOE BOCCTAHOBJICHHE IIETIOYKH COOBITHI, YTO 3aTPYyIHSAJIO aHAIU3 M
TpeOOBaNO MPUBIICYECHHS IS aHAITN3a JOMOJHUTEIbHBIX HA3EMHBIX CPEACTB.

B cucteme cbopa tenemerpudeckoil HHGpOpMAIMKU ObUT TIPETyCMOT-
PEH CTeMaNbHBINA PEKUM TEIeMETPUPOBAHHS THHAMHYECKUX TTApaMeTPOB
Ha 3eMJ1to ¢ nepruojioM B 20 CeKyHJ MPHU YCIOBHH, YTO HE MPOUCXOAMI
cOpOC IpyruX MacCHBOB, CBA3aHHBIX C HCCIEIOBATEICKIM PEKUMOM pa-
6011 BCY.

Kpome Toro, 6p11 mpegycMoTpeH Kaxasie 12 yacoB cOpoc Bcex Hc-
cienoBarenbckux napameTpoB bBCY mis monmydeHus Ha4allbHOTO cpesa
LTMMU B ciydae yTepu MpeapLIyIeil TeieMeTpruecKoil HHPOPMAIHH.

KA «Ka3Cary» sBIseTcst Te0CTaHITHOHAPHBIM CITYTHHKOM, KOTOPBIN
IpeHa3Ha4YeH it obecniedeHus crsi3u [24]. OcoOOCHHOCTh €ro 3KCIuTyaTa-
[IUH 3aKITI0YAETCS B HATMYWH MIOCTOSTHHOTO KaHajla 0OMeHa MEKIy armapaToM
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1 3eMIieii, 4To CHUMAET psifi OTPAaHUUCHUH Ha CHCTEMY cOopa TelieMeTpHude-
ckoit mapopmanun. [To kanamy oOmMeHa ¢ 3emiteit mHGOpMAaIIHS TIepeaaeTcs
¢ HEOOJBILIOH CKOPOCTHIO, OJHAKO TO, YTO OH BKIIFOUEH MOCTOSTHHO, TTO3BO-
JISIET TepeaaBaTh TOCTaTOYHO OOJIBITHE CyTOUYHBIE 00BEeMbI HH(POPMAIIHH.
MakcuManbHbIi 00beM TeleMeTpUUeCKOol HHPOPMAIMU CUCTEMBI YIpaBJie-
HUS, TiepenaBaeMblii ¢ 6opra KA, Mor coctaBisaTs 1o 27 MOalT B CyTKH,
TOTJa KaK JUIs CIIyTHUKOB TUCTAaHIIHOHHOTO 30HIMPOBAHMS 3EMIIU U CITyT-
HUKOB C TIEPHOAMYECKUMHU CeaHCaMH CBS3W NPHU COBPEMEHHOM OTeue-
CTBEHHOM COCTOSIHUM OOPTOBBIX TEJICKOMAHAHBIX CHUCTEM 00BEM
TeIeMETPUIECKON MHPOPMAITHH MOXKET COCTaBIIATE He Ooree 1-3 Moaiita
B CYTKH.

Y4uTHIBAs OMBIT SKCILTyaTalyy anmaparoB « Moautop-2O» u «KazCar»
B MOKbB «Mapcy» npeanpusaTa HonbITKa pa3padoTKH YHUBEPCAIbHON CH-
CTeMBI cOopa TereMeTpuieckol HHQOpMaIIny.

Cucrema 1omkHa 00ecieunBarh JIETKYI0 HaCTPanBaeMOCTh Ha 3aJadH,
peanu3yeMble B KOHKPETHOM allliapare, U yJOBIETBOPSThH BCE BBIIIE-
TIepeUnCIICHHbIE TPeOOBaHUSA K CHUCTeMaM cOopa TeaeMeTPUUECKOM
UH(pOpMAIHH.

JlaHHas cuctema CTpOUTCS Ha MPUHIIUIIE pa3aefeHus HHQOpPMAIUHY Ha:

— TIPU3HAKOBYIO,

— TIEPUOJIMYECKYIO U Pa30BYIO.

Bcest mpusnakoBast nH(GopManus KOAUPYeTCsl B CHENUAIbHbBIE OTACIb-
HBIE MTOCHUTKH, KOTOPBIE TIEPEIAIOTCSl HE3aBUCUMO B TEJIEMETPUUECKYIO CH-
cremy. llepuoanyeckass u pasoBass uHpopmanus (GopMupyercs 0
MIpU3HAKaM OT TMOJCUCTeM. PasMep maccuBa Takoi WH(pOpMAITUN KpaTeH
pasMmepy TeleMEeTPUIECKOTro CyOKaapa, OTIPABIsIeMOro B TeleMeTpruye-
CKYIO CUCTeMY (JIJIsl COBPEMEHHBIX TEIIEMETPUICCKUX CHCTEM KOCMHUE-
CKUX amnmapaToB pa3Mep Takoro cyOkaJpa paBeH MaKCHUMaJbHOMY
(dbparMeHTy mepesadn 1o MyJIbTHILICCHOMY KaHaly 0OMEHa U COCTaBISICT
64 Gaiita nadopmaunm). Takre MacCCUBBI TOJyYHJIM HAMMEHOBAHHSI Mac-
CHBOB Pa30BbIX CPe30B. Bce MacCHBBI IPU3HAKOBBIX MAapaMeTPOB JIETKO Ha-
CTPauBAIOTCS U PEANTU30BaHbl B CHEIMAIBHBIX MOIYJISAX, YTO MO3BOJSIET
ABTOMATU3MUPOBATh MPOIIECC CO3JaHMS MPOTrPaMMHBIX Moxayled. Kpome
TOTO, B MOJIETE MPEIyCMOTPEHA HACTPOWKA MEPEUHs MPU3HAKOBBIX Mapa-
METpPOB. MacCHBBI Pa30BbIX CPE30B TAKKE PEaTM30BAHbI B CIICIIHATHHOM
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(hopMe | JIeTKO JOCTYITHBI JUIS PEIaKTUPOBAHHSI, OJTHAKO YCIIOBHUS BBIIAUU
MAacCHBOB Pa30BBIX CpPE30B HMMEIOT JOCTATOYHO IMHPOKHHA THAIta3oH
MIPOTPAMMHBIX peaTu3aluii, 4To, K COKAJICHUIO, HE TIO3BOJISIET MOJIHOCTHIO
TIPOBECTH MPOTIECC aBTOMATH3AITUN KOMITOHOBKH TPOTPAMMHBIX MOIYJICH,
OTBEYAIOIIUX 3a Pa3oBbie cpe3bl. [103TOMYy Ha TaHHBIN MOMEHT peaan3o-
BaHa TOJIHKO aBTOMAaTHYECKas KOMIIOHOBKA COCTaBa MacCHBOB Pa30BBIX
CpPEe30B, a MOAYJIH, PEAIU3YIOIINE BBIIAYy Pa30BbIX CPE30B, CO3IAIOTCS PYyU-
HBIM CITOCOOOM.

B cBsi3u ¢ 3TUM B HacTosIIee BpeMs B ITOJIETE MPETYCMOTpPEHA BO3-
MOXKHOCTH OJIOKHPOBKH BBIBOJIA B TEJIEMETPHUIO MIPOU3BOJIBHOTO KOJIUYE-
CTBA MAacCHBOB pa30BBIX CpE30B, a TaKXKe HUMEIOTCSA CIeIHaIbHbIE
WHCTPYMEHTHI JIJISl COCTABJICHHSI COOCTBEHHBIX MAaCCUBOB Pa30BBIX CPE30B
JUTsI Iepeaay UX Ha 3eMJTI0 € 3aJJaHHOM 4acTOTOi.

10.2. PaGoTta TesqeMeTpuUecKkoii cHCTeMbl KOCMHYECKOI0 anmnapara

PaGoty TenemeTpruyecKoil CHCTEMBI PACCMOTPHUM Ha ITPUMEPE KOCMH-
yeckoro anmnapara «MoHuTop-2». s onucaHus BBEAEM MOHATHS PEXKHU-
MOB CUCTeMbI TereMeTpuieckoid nadopmanuu (CTU).

10.2.1. Pexxumbl cucTeMBbI TesleMeTPHYeCKON HH(pOpPMaun

[Mepexmouenne pexumoB CTU ocyiecTBIIeTCs ¢ TOMOIIBIO ABYX HC-
TOYHHKOB:

— pazoBeie komauabl (PK) ¢ 3emmu uepe3s BAKUC;

— xoman bl ynpasnenus (KY) or BCY.

C momompio pazoBeix komana CTU moxet mepeitTu:

— B PeXXHUM TIepenaqn nHpopMamnuu 1mo paaunokomanage «HII2» — co
ckopocthio 1 kOut/c, mo pagunokomanie «HII1» — co ckopocThio 8§ KOUT/C
u 1o paguoxomanae «HII3» — co ckopocThio 32 KOUT/C;

— B PeXXHM, YCTaHOBICHHBIN 70 BbIgaun paguokomanas! «HIL» ¢ mo-
MOIIBI0 KoMaH bl «3AITy;

— B HAYaJIbHOE COCTOSHUE MIyTeM pectapTta 1o paanokomanae «HOB.

Komanssr ynipaBnienus 1yt 6optoBoit cuctemsl ynpasinenus (bCY) BbI-

JAr0TCs U3 IIOJICTHOT'O 3aJaHUs CUCTEMBI TeHCMCTpH‘leCKOﬁ I/IH(l)OpMaI_[I/II/I.
Hx MoxHO YCJIOBHO pa3aciinTb Ha IBE KaTCTOPUN — KOMaH/Ibl U PEKUMBI.
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Komanap! npeanasnadensl 1uist HacTpoiiku padorsl CTU Ha cymie-
CTBEHHBIN TIPOMEKYTOK BpEMEHH (BILIOTH 10 OKOHYaHU rmoirera). s KA
«MoHHTOP-2» peann30BaHbl CICAYIOMINE KOMAH/IbL:

— Komanna «3AIl K» npennaznauena ans nepexitouenus 3Y CTU B
PEXKHUM KOIBIIEBOTO Oydepa (MaHHBINA PEKUM YCTAHOBIICH IO YMOTYAHUIO
MoCJIe BKITIOUEHUS WU pecTapra).

— Komanma «3AIl JI» mpenna3nadena mis nepexitrodeHus 3Y CTU B
pexuM JinHeHHOTO Oydepa (B OTIMYKE OT KOJBIIEBOIO PEXHUMa 3aIKCh B
3V mpekpamiaercs He 0 JOCTHKEHUH JIOTHIEeCKoro KoHIa 3Y, a mo 1o-
CTHXeHUH (puzndeckoro koHua 3Y).

— Komanma «BOCP K» mpennasnadeHa A yCTAHOBKH PEKUMa BOC-
MIPOU3BEICHUS 10 KOJIBILY, TI0 JOCTHKEeHUH (hnzndeckoii rpanuist 3Y, CTU
HaynHaeT orpoc 3Y ¢ Hauana guzuyeckoro 3Y ¥ MpoJ0IDKAET OMpOC JI0
JOCTHKEHHUS JIOTHYECKOTO KOHI[A 3aICH (JJaHHBIN PEKUM yCTaHOBIIEH 110
YMOJIYaHHIO).

— Komanga «BOCP I1» npegna3HnadeHna ajis yCTAaHOBKH PEXUMa JIH-
HEHHOTO BOCTIpou3BeAeHus, onpoc 3Y mpekpaiaercs 0o Mo JOCTHKe-
HUM BepxXHEW (usmueckoid rpaHuIlel 3Y, quO0 MO JOCTIKCHHH KOHITA
3anucaHHou obnactu 3Y.

— Komanga «BOCP O» mpenHa3zHaueHa Jyisi yCTAHOBKU PEXHMa 00-
PaTHOTO BOCITPOM3BECHHUS, OTIPOC 3Y MPOUCXOIUT OT TIOCTeIHEH 3amuch
B TIOpsI/IKE YMEHBIICHUS aJpEecoB /10 JTIOCTI)KEHUS JIM0O0 Hauvaja 3alucH,
00 HIKHEN (U3NIECKON IPaHUIIBI aIPECOB.

B mwtarHoii pabote OyneT ucrnons3oBarhest Ha00p peskumoB «3AIT K»
— «BOCIIP K», B HEmITaTHBIX CUTYyalusax Bo3MoxkeH Habop «3AIl JI» —
«BOCIIP O».

Pexxumbl ipeaHazHadeHs! Ui HacTpoiku padotsl CTU Ha KOpOTKHi
npoMexKyTok BpeMmeHH. [{nst KA «MoHUTOp-D» CyLIEeCTBYIOT CIEAYIOIINE
PEKHUMBI.

Pexxumpbl 3anucu:

— «Hymneoit pexum», B aToM pesxkume CTU 3amuceBaet B 3Y CTU
TOJIBKO LU(PPOBBIE MACCHUBBI (PEKHUM YCTAaHOBIICH 10 YMOIYAHUIO).

— Pexxum 3anucu ananorosoit uadopmanuu «3AIIply, npennasHa-
YeH JIIsI 3aIFCH aHAJIOTOBOH U U poBOi HHGOPMAIIUH, TIOCTYTUICHUE aHa-
noroBoi uHpopmanuu B 3Y CTU co ckopocthio 1 kOuT/C.

233



234

BEOPTOBbIE CUCTEMbI YTPABJIEHA KOCMUYECKUMIK ATMTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

— Pexxum 3anmcn ananorosoii napopmarmu «3AIIIIp2», npeanasna-
YeH JUIs 3alFCH aHAJIOTOBO U UG POBOI HH(POPMAIINH, TIOCTYIUICHHE aHa-
noroBoit naopmaru B 3Y CTU co ckopocTsio 8 KOUT/C.

— Pexxum 3anmcn ananorosoii napopmanmu «3AIIIIp3», npeanasna-
YeH JIs 3aIIMCH aHaJIOTOBOH M IM(POBOH MH(OPMAIMH, TOCTYIICHUE aHa-
moroBoit naopmaruu B 3Y CTU co ckopocThio 32 xOuT/C.

PesxxuMbl Bocnipou3BeieHUs:

— Pexxum «HIT». ITpu moctymmenun B8 CTU koma storo peskrma CTU
BBIJIAET /10 IOCTYIUICHUS JII0OOTO U3 PEKUMOB 3aMicH Ha BxoA Oydepa me-
penarurka Bcro npuxoasiryo uadopmaiuo ¢ MKO u ananorosyro TMU
CO CKOPOCTBIO Ompoca Jatuukos 32 k6ut/c, npu nocrymiennu PK «HII»
BBIJIAeT Ha BX0oA Oydepa mnepeaaTinka aHaJoroByr0 HHQOPMALIUIO CO CKO-
pocthio onpoca 1, 8, 32 kout/c u uuppoByr HHPOPMAIIHIO, IPUXOJIAIILYIO
m3 MKO no momenTa mpuxona PK«3AIT».

— Pexxum «BOCITIP». ITpu noctymiennu B CTU koaa sToro pexuma
CTU Beinaer o nocrymienust PK «HIT» nva Bxon Oydepa nepenarunka
Bcio npuxosamyto nadopmarmo ¢ MKO u ananorosyro TMU co ckopo-
CTBIO OIpoca AaTt4ukoB 32 xout/c, npu nocrymieHnu PK «HIL» Beinaer
Ha BxoJl Oydepa nepeaaTinka aHaIoroByI0 U HU(POBYI0 HHYOPMALIUIO U3
3V no momenta npuxona PK«3AIl». [Tocne mpuxona PK «3AIl» u 1o mo-
MeHTa BeItaun oT bCY mro6oro u3 pesxkumoB 3anmrcu CTU BeimaeT Ha BXO#
Oydepa nepeaardnka BCio mpuxosiyro nadopmanuio ¢ MKO u ananoro-
Byt0o TMU €O CKOpOCTBIO OIpoca JaT4rKoB 32 KOUT/C.

— Pexxum «HIT +BOCIIP Ip4». [Ipu noctymnennn B CTU koma aToro
pesxuma CTU Beimaer no nocrymienust PK «HIL» Ha Bxox Oydepa nepe-
Jat4rka Bcio npuxozsutyto napopmanuio ¢ MKO u ananorosyro TMU co
CKOPOCTBIO OTpoca AaTdukoB 32 k6ut/c, mpu noctyruieanu PK «HIT» BbI-
naeT Ha BxoJ Oydepa mepearyvka HUKINYHO 1 Kaap aHAIOTOBOM MIIN
uudpooii napopmarnuu u3 3Y u 1 kaap ananorosoit TMU co ckopocTbio
orpoca jarunkos 1, 8, 32 kout/c wmm mudposoii TMU ¢ MKO 1o momeHTa
npuxona PK«3AIl». ITocne npuxona PK «3AID» u 1o MOMeHTa BbLAAYH OT
BCY mo6oro u3 pexxumos 3anucu CTU Beigaet Ha Bxox Oydepa nepenar-
4HKa BCro puxosiityro nadopmarmto ¢ MKO u ananorosyro TMU co cko-
POCTBIO OTIpOCa TaTINKOB 32 KOHUT/C.
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— Pexxum «HIT +BOCIIP Ip5». [Ipu noctymnennu B CTU koga aToro
pesxuma CTU Beinaer no nocrymienus PK «HIL» Ha Bxoxn Oydepa nepe-
JaT4yrKa BCro mpuxosmyto nHpopmanuto ¢ MKO u ananorosyro TMU co
CKOPOCTBIO ompoca aaTdunkoB 32 kOut/c, mpu nocrymiennn PK «HIT»
BBIIaeT Ha Bxox Oydepa mepenardyuka MUKIWYHO /IBA KaJpa aHAJIOTOBOMH
i rudpoBoit maGopMaru 13 3Y u oxuH Kajp aHanoropoir TMU co cko-
pOCThIO onpoca AaTuukoB 1, 8, 32 x6ut/c nnu uudposoir TMU ¢ MKO no
momenTa npuxona PK«3AIl». [Tocne nmpuxoxa PK «3AIl» n no momenTa
Bb1aun ot bCY moboro u3 pexumon 3anucu CTU Beinaer Ha BxoJ Oy-
¢epa nepenarunka Bcro npuxosuryo nadopmanmuo ¢ MKO u ananoro-
Byto TMU co ckopocTsio orpoca qaT4ukoB 32 KOuT/c.

— Pesxxum «HIT +BOCIIP Ip6». [1pu moctymiennn B8 CTU xoma 3Toro
pexxuma CTU Beimaer no mocrymienust PK «HIL» Ha Bxox Oydepa nepe-
Jat4rka Bcto npuxozasuryto napopmanuio ¢ MKO u ananorosyro TMU co
CKOPOCTBIO Ompoca AaT4ukoB 32 kout/c, npu nocrymieauu PK «HII» BbI-
naeT Ha Bxox Oydepa nepenaryuka HUKINYHO TPU KaJpa aHAJIOTOBON HIIH
uudposoit napopmanun u3 3Y u onun Kaap ananoroBoid TMU co ckopo-
CTBIO ompoca gardukoB 1, 8, 32 xout/c uimu mudposoit TMU ¢ MKO mo
momeHTa npuxoga PK«3AIly». [Tocne npuxoga PK «3AIl» u no momenrta
Bb1aun ot bCY moboro u3 pexumon 3anucu CTU Beinaet Ha BxoJ Oy-
(hepa mepenarunka BCro npuxonsryto uHpopmanuio ¢ MKO u anamoro-
Byto TMU co ckopocThio orpoca JaT4ukoB 32 KOUT/C.

3anuce LITMU B 3V CTU ocyiecTisieTcs B «HYJIEBOM PEKUME» U B
pexxumax 3anucu ananorosoit TMU «3AIT ITpi».

B pexum «3anuce ananorosoit TMU IIp1» CTHU nomxua nepexoauTtsb
13 «HyJIeBoro» pexuma uiu pexknma «HID» mocie momydennst ot BIIBC
BCY xomanawst oOmena nanHbiMu (KOJ) «[lpuHsaTe kon pexnma
(xomanp1)» ¢ onHUM U3 KomoB «3AIl [Iply, «3AII ITp2», «3AII ITp3» (co
ckopocTsio 3ammucu 1 Kout/c, 8 Kout/c, 32 KOUT/C COOTBETCTBEHHO).

[Hocne momydenust ykazanHoi komanapl CTU gomkHa HauaTh onpoc
TEJIEMETPHUUECKHUX JIaTYUKOB NpubopoB u cuctem KA, ¢popmupoBanue
TeJeMEeTPUUECKHUX KaJpOB aHAJIOTOBOM MH(OPMAIMK U 3alIUCh X B 3aI10-
muHaromiee ycrporicteo CTU. Ilpu atom nipuem maccusoB LITMU, dopmu-
posanue kagpos LITMU u 3amucs nx B 3Y CTH n0mKHBI TPOIOIKAThCS.
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Ecmu KO/J ¢ komom «3AIIIIpl» («3AIIIIp2», «3AIIlIp3») npuxoaut
n3 BIIBC Bo Bpems nepernmcu kagpa LITMU B 3Y CTH, To ucnonnenmne
KOMaH/Ibl I0JDKHO 33JepKUBAThCS 10 OKOHUAHMS IPOLIecca Mepe3aIucH.

Ecnu B npornecce 3anucu B 3anomuHatomiee ycrporictso CTU kaapa
aHaJIoroBOM MHQpOpMauuu B Oydepe MyIbTHIIEKCHOTO KaHajla oOMeHa
CTU chopmupoaics kaap LITMU, To mepesanuch 3toro kagpa B 3Y CTU
JOJDKHA TPOMCXOIUTH TOJIBKO MOCIE OKOHYaHMS MPOLEcca Mepe3anucH
KaJ[pa aHAJIOTOBON MH(OPMAIIUH.

Pexxum «3AIl ananorosoit mudopmarnum» (o KO «3AIIlIply,
«3AIIIIp2», «3AIIIIp3») nomken npekpamarscs npu monydeanu CTH ot
BLIBC KO/ «IIpunsTs Ko pesxumMa (KOMaHIBI)» ¢ KOZIOM «HYJICBOTO» PEKHMA.

3anuce Beelr Tenemerpuueckoid nHdopmanuu (UTMU u ATMU)
noswkHa npekpamarbes 1 CTU nomxna nepexonuts B pexxum «HIT3» mpu
noiryaernn ot BIIBC KO/| «IIpuHATs Kox pesknMa (KOMaHbI)» ¢ KOIOM
pexuma «HIDy, «HIT+BOCIIPIIp4,5,6» unun « BOCIIP.

Opranmsanus pexumoB nepenayu TMU uz CTU B BAKUC

(pexxumbl «HID», «BOCIIP», «HIT+BOCIIPIIp4/16»)

B pexxumer «HID», «BOCIIP» unu « HII+BOCIIP» CTU nomxHa me-
PEXOANTD JINO0 U3 «HYIEBOTO» pexnma, oo u3 pexnma «3AIIlIp1,2,3».

IIpu nomyuennn ot BIIBC KO/ «IIpunsTh KO peskuma (KOMaHIbI)»
¢ xogom «HII» nnu «HII+BOCIIPIIp4,5,6» CTU nomxHa nepedtu B
pexum HIT u npexparuts 3anuce Beeld TMU, nocrynaronieit Ha ee BXOA.

ITpu nonyuenun ognoit u3 PK «HII» CTH nomxHa nepeitu B pexum,
npenaputenbHo 3amanabiii B KO/ ot BIIBC ¢ nHpOpMaTHBHOCTHIO (CKO-
pocThio nepenadn nHpopMaium), 3aganaoit PK.

[puxon or BAKUC pagnoxkomanasl «BKJI 3AID» oTrMenser pexxum
nepenaun nHGopmanuu Ha 3emiro. CTH nepexomut B peskuM, B KOTOPOM
CTU naxommmack nepen Bergadeit PK HIT (HIT1, HIT2, HIT3), u HaxomuTcs
B HeM 710 npuxoza HoBoit KOJI «[IpuHATE Ko pexuma (KOMaHIb)», Onpe-
neisroneit pexxum padorer CTH.

B pexume «HII+BOCIIPIIp4,5,6» kaapbl JOKHBI YepeioBaThes B
TaKOW MOCIIEA0BATEIbHOCTH:

«HIT+BOCTIPIIp4» — 1-ii kanp Bocnpoussenenus, 1-i kagp HII;

«HIT+BOCITIPIIpS5» — 2-it kanp Bocnpoussenenus, 1-i kaap HII;
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«HIT+BOCIIPIIp6» — 3-it kanp Bocnpoussenenus, 1-i kagp HII.

Ecnu Bes undopmanus 3Y Bocnpoussenena, To CTHU momkHa mo-
BTOpHO TiepenaBaTh B BAKVC mocnenuunii U3 3anmucalHbIX KaJIpoB 10 W3-
MeHeHus kofa pexxuma padotsr CTU.

[Tpu nonyuennu or BLIBC KO/ «IIpunsTh KoI pexxuMa (KOMaHIIbI)»
¢ xostoM komau 16l « BOCIIP I1» CTHU gomkHa nepeiTu B pexum MmpsiMoro
BocIpom3BeAeHU, ¢ komoM koMauabl « BOCIIP Oy — B pexxum 00paTHOTO
BocnpousBeaeHusd, ¢ kogom «BOCIIP K» — B pexuM KolbLEBOro BOC-
MPOU3BE/ICHUS. YKa3aHHbIE KOMaH]IbI JIOJKHBI OBITH BBIJIAHBI ITPEBApPH-
TensHO, iepen Beigadeii KO/ «IIpuHATh Kox pesknMa (KOMaHIIBI )» ¢ KOTOM
pexuma «BOCIIP» nmn «HII+BOCIIP». B pexum «BOCIIP K» CTU
JIOJKHA YCTaHABIIMBATHCS TAK)Ke TPU MIEPBOM €€ BKITIOUEHHH.

10.2.2. [fuk/jI0rpaMMbl C€aHCOB CBSI3H

LITaTHeIH ceanc cBsA3M N300pakeH Ha puc. 10.2.

PK "HIM" PK "3AM"
3emns _
g | T™MM | 39
23 23
BAKMNC g2
50 i e R
£ | | |
cm |58 8
<3 HI HM+BOCIP HI <2
s s
ncy Ky ‘ Ky
"HI+B" TMW H UCY "IAM"

Puc. 10.2 HlrarHas qukiorpaMma padOTH TPaKTa BO BPEMS CEaHCa CBSI3H

INocne nocrymenust KY ot BCY, nanpumep komanis! «HIT BOCTIPIIp6»,
CTH mepexomuT B peKUM OXXKHIAHHUS BTOPOTO POJIA, IIPH dTOM OHA BOC-
MIPUHAMAET BCIO MH(OpMAIHIo, KoTopas HaxoauTcs Ha muHe MKO, u me-
penaer ee B BAKUC. Kpome Toro, CTU dopmupyer aHanoroBble Kaapbl
CO CKopocThio 32 KOuT/C (MpUMEpPHO 7,5 KaJIpoB B CEKYHIY), KOTOPbIC
taxxe nepenaetr B BAKUC. PexxuM oxugaHusi OKAaHUUBAETCS MPUXOIOM
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koMauael PK «HII1», «HI12», «HII3». ITo stoi xomange BAKMC Bxiro-
YaeT MepeJaTyuK Ha MOCBIIKY COOOIIEHNUH, MPUYEM CKOPOCTh Mepeaadn
BAKUC onpenensier no Homepy PK, a CTH, Bocnpunsie PK or BAKUC,
MEPEKITIOYaeT CKOPOCTh (POPMHUPOBAHHS aHATOTOBBIX KaApOB Ha 3aJaHHYIO
PK u mepenaet nndpoByro 1 aHaIOTOBYIO HH(GOPMAIINIO, 00pa30BaHHYIO B
TEKYIIUHA MOMEHT, Yepe/ys ee ¢ MHPOPMAIMOHHBIMY KaJpaMH, 3alluCcaH-
HbiMH B 3Y. YacToTa uepeoBaHust OMPEACTISETCS PEKUMOM, 3a1aHHbM KY
ot BCY. Ilocne nomyuenus PK «3AIl» CTU nepexonut B pexuM OXKua-
Hus BToporo poza o noinydenus KY ¢ pexxumamu «3AIIIp1,2,3» wim «0»,
nocie yero CTU mepexoauT B COOTBETCTBYIOIIUN PEKUM 3aITHCH.

CymIecTBYIOT CASAYIOINE HEIITATHBIC, HO BOSMOXKHBIE ITUKIIOTPAMMBI
paboter CTU:

— Tlomernoe 3amanne CTU He 3a1aHO, HO CEaHC MMPOBECTH HEOOXO-
mumo. Torga wa Gopt nomaercs PK «HII», CTU nepexomuT B pexum
«HIT_BOCIIPIIp6» u nepenaet nudpoByrO U aHAJIOTOBYIO HH(DOPMAIHIO,
00pa30BaHHYIO B TEKYIIUI MOMEHT, Yepeays ee ¢ MHPOPMAIIHOHHBIMHE KaJI-
pamu, 3anucanHbMU B 3Y. I1o PK «3AIl» CTU nepexoauT B TOT peKuM, B
koTopoM Haxoauinacsk 10 Belaaun PK «HII». JlanHas MeToanKa MOKET IIpuU-
BOJUTH K norepe TMU Ha cyliecTBEHHOM y4acTKe, Tak Kak Mpu OTCYT-
ctBun PK «3ATIl» 3ancu TMU B 3Y npourcxonuts He Oy/eT.

— IlpoBonuincsa mTaTHBIM ceaHC, HO He mpousouuia Bbigaua PK
«3AIl», Torna 6ynet norepsina yactb TMU u3 3V, BeiaBaeMast OT MOMEHTA
TTOTEPH PAANOCBS3U 10 MOoMeHTa Beimaun KY ¢ pexumamu «3AIIIIp1,2,3»
i «0».

— CTU nonyumna KY or BCY Ha Hauano ceaHca cBsI3U U NIEPELLIO B
PEKHUM OXUJIaHUs BTOPOTO posa, Bbinaun PK «HII» He Ob110, HO TIpULIa
PK «3AIl». B stom ciiyuae CTU He BhIiIET U3 peKUMa OXKUAAHUS BTO-
poro poza jo nony4enus: KY ¢ pesxxumamu «3AIlp1,2,3» nmm «0» ot BCY,
norepu TMU Bocrnipoussenenus 3Y He OyJeT.

[{mkmorpamMMa paboThI BHE CeaHca CBSA3M CTPOUTCS U3 YCIIOBUS 00ec-
MIEYCHUSI TEJIEMETPUPOBAHUS BBICOKOONPOCHBIX AaTynkoB COC Ha mpoTs-
JKEHUH BCETO IMOJIeTa ¢ OrpaHruYeHreM Ha obunit oobeM TMU ot Bcex
HWCTOYHUKOB He Oosiee 2 MOaiT 3a oguH ceanc cBs3u. [Ipubnm3urtenpHast
LUKJIOTpaMMa pabOThI BHE CeaHca CBsA3M Moka3aHa Ha puc. 10.3.
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3anvicb aHanoroson TMU 3anvicb aHanoroson TMU
3anvce LITMA 3anuce LITMA 3anvce LITMU

KY "3an.Mp.1"
Ky "3an.Mp.1"
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T1- NPOMEXYTOK BPEMEHM MEXAY CbeMaMm
nHcpopmauum ¢ gatyukos CIM

T2- Bpems cbema nHdopmaumm ¢ gatdmkos C3r
T3 - cbem MHOpMaUMM ¢ AaTYNKOB BO BpeMs
CbEMKM

D 3anuck aHanorosor TMA

Puc. 10.3 IluknorpamMma paboThl TpaKTa BHE C€aHCa CBS3H

10.3. IInannpoBanue paGoThl CHCTEMBbI TeJleMeTPHYeCKOMH
HHPOPMALUM B IEHTPe YNPaBJIeHNs M0JIeTOM

[Mnanuposanue pabotet CTU B nentpe ynpasnenus mnonerom (LIYII)
MIPOUCXOANT B YETHIPE dTara:

— IlmaampoBanue momyctTumMoro oobema TMU H3 yCIOBHH ITHTENH-
HOCTH y4YacTKOB BHJMMOCTH amnmapara. [Ipu ceance cBsizu 8 MUHYT BO3-
MoxkeH copoc 1600 kanpo 3Y nmpu MakCUMaIbLHOM CKOPOCTH TIepeiadn Ha
3emmio (32 k6uT/C). B TeueHne CyTOK TaKUX CEaHCOB MOXKET OBITH OT ABYX
1o BoceMi. [Ipu copoce TMU tonbko Ha MmockoBckuit HUIT mranupyercst
onuH ceanc copoca TMU Ha 7-8 BUTKOB.

— [ImanupoBanue ATUTENFHOCTH ceaHcoB cbopa anaioroBoir TMU u
Ha3HaA4eHUE COOTBETCTBYIOMINX pexkumoB CTU.

— [InaanpoBanme paboTHI MOAYIIS IEJIEBOM allapaTypsl U armapaTypbl
CIIYTHUKOBOW HaBHUTallHUU.

— [InanupoBanue pexxumoB uccienoBanust bCY u HazHaueHue coor-
BETCTBYIOIINX PEXUMOB HccienoBanuil st ynpasienns [10 LITMU.
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11. CHCTEMA YIIPABJIEHUS LIEJIEBOM AIIITAPATYPOM

[leneBast anmaparypa COBPEMEHHBIX KOCMUYECKUX amnmaparoB 00b-
eIMHeHAa B aBTOHOMHBIN KOHTYp ympaBieHus. [losTomy 3amaum, cTaBs-
IMecss Mepej CUCTEeMOW YIpaBJICHHs KOCMHYECKHM alllaparoM |
CBSI3aHHBIC C YNPABICHUEM LIEJIEBON aInaparypoi, ObIBAIOT CIIEIYIOIINX
THUTIOB:

— yHOpaBlieHHWEe pe3epBaMU IeJIeBOW ammaparypbsl (B OCHOBHOM IIO
KOMaH/[aM OT Ha3€MHOTO KOMIUICKCa YIIPaBIICHUS ),

— yIpaBlicHHUE Tiepeadei IUPPOBO TeIeMeTPpUISCKON HHDOPMAIUH
OT IIEJICBOH amnmaparypbl K TeJIEMETPHUECKON CUCTEME;

— B3aUMHOE YIIPaBJIEHUE PA3IMYHBIMU IEJIEBBIMA KOMIUIEKCaMH (110
CTEeTIMATBHBIM 3QJI0KCHHBIM Ha 3eMJIe ITOJIETHBIM 33/IaHUSM WU 110 KOMaH-
JlaM TIPSIMOTO YIIpaBJIEHUs ¢ 3eMJIN).

— (popmupoBanue u BbIJa4a B LEJIEBYIO almaparypy Mojiep:KuBaro-
meit naHpopMaInuu (3TO MOTYT OBITH TaHHBIE O MECTOIOJIOKCHUH JIeTa-
TEIBHOTO arfrapara, €ro OPHEHTAIMH, TEeKYyIeM OOpTOBOM BpPEMEHHU
KOCMHYECKOTO armapara, KOMaHIHO-TIporpaMMHast HH(popMamus JUIst u3-
MEHEHHUsI OOPTOBBIX MPOTPAMM IIETICBOM alaparyphl).

VrpasiieHue pe3epBaMu 1eJIeBOM almnapaTypbl U B3aUMHOE YIIpaBlie-
HUE MEXJYy pPa3IMYHBIMH IICJICBHIMA KOMIUIEKCAMH B OCHOBHOM OCY-
IMIECTBIACTCA C MIOMOIIBIO BBIIIOJTHCHUSA peﬂeﬁHbIX KOMaH yIIpaBJICHUA
yepe3 OJIOKW YITpaBIICHUS CHIIOBOW aBTOMATHKOM. Omnepanun MoJeTHOTO
3aJlaHus TIPH HACTYIUICHUH 33JJaHHOTO BPEMEHHU TaK)Ke B OCHOBHOM TIpe-
o0paszyrorcs B pelneitable koman bl yipasienus (PKY).

Jliis obecnieueHus Tpedyemoit HaeskHocTH Bee PKY nepenarorcst B cu-
CTEMBI IIeJIEBO armaparypsl 1o JTyOIUpOBaHHBIM JIHHUSAM CBsI3H. Pa3oBbie
KOMaH/Ibl (DOPMUPYIOTCS B BHJIC «CYXMX KOHTAKTOBY». HamomuHuM, 4TO
«CYXUM KOHTAKTOM>» Ha3bIBAlOT BbIBO/IbI OT KOHTAKTOB PEJIC, HA KOTOPBLIC HE
MOJJaeTCs HANIPSHKEHNE MMUTAHUS OT MPUOOpa, TIIe ITH KOHTAKTHI CTOST, TO
€CTh KOHTaKT TaJIbBaHUUECKU Pa3Bsi3aH OT YIPABJISIOIIEro curnania. [lura-
HHE «CYXHX KOHTaKTOBY OCYIIECTBIISICTCSI CO CTOPOHBI LICJICBOM anmaparypebl
(ITA). Yacrora BbITaun KOMaH]I Ha TIETIEBYIO alliapaTypy MpHUHATa He Ooee
1 xoMauzAbI B 1 cexyHy.
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OpHako CyHIecTBYIOT HU(POBbIC KOMaHAbI YIIPAaBICHUS LENEBOU ar-
napaTypoi, KOTOpbIe MepeatoTcs M0 MYJIBTHINIEKCHOMY KaHaTy OOMeHa.

[To MynBpTHIUIEKCHOMY KaHATTy 0OMEHa IepelaeTcsl TeleMeTprIecKast
nHpOpMAITU TIENIEBOH amaparypbl, KOTOPast BIIOCIEACTBUN MOXKET KaK HH-
TErpUpOBATHCS B COCTAB TEIEMETPUIECKON HH(OPMALIUH CHCTEMBI YIIPaB-
nerus (KA «Cnextp-Py», KA «3Onekrpo-JI»), Tak u cpa3y TpaHCIUPOBATHCS
B TeneMmerpuueckyto cuctemy (KA «Mouutop-O», KA «KazCar», KA
«39xkcmpecc-MI1»).

[MoanepxuBaromast HHGOpMAIHS GOPMUPYETCS B IEHTPAILHOM BbI-
quciuTelie 6opToBoit cucTemsl yrnpasinenus (bCY) Ha ocHOBaHMM Tapa-
MeTpoB oT japyrux mnoacucteM BCY um 0e3 yrakoBKH TiepenaeTcsi Io
MYJIBTHIUIEKCHOMY KaHaly oOMeHa HH(OpPMaIH B IIEJIEBYIO alnaparypy.

OO0patHast CBs3b KOHTYpa YIIPABICHUS LIEJICBOM aIraparypoil 3aMbl-
KaeTcs uepe3 Ha3eMHBIN KOMILIEKC YITPaBICHIS.

B kavecTBe 11en1eBO# anmapaTypbl Ha pa3IAYHbIEe CITyTHUKH yCTaHaABIIH-
BAIOTCSl Pa3JIMYHbIC KOMIUIEKCHI HAYYHBIX 1 KOMMEPUYECKUX PHOOPOB.

Ha3znauenue
HMCTaHLUOHHOE
Tum op6uter | A 10 Hayunbic
30HINPOBAHHE CBs13b
HCCIIeI0BaHUs
3emiu
Hwuskue opOUTEI «MoHuTop-O» - -

KA «Cunexrp-P»

(pagmoTerneckor),
BeicokoamnunTa-
- «Cnektp-YO»
YeCKHe OpPOUTHI
(ymerpadmonero-

BBIH TEJIECKOT )

l'eocranmonapHas «Qxenpecc-M1 1»,
P «QmexTpo-JI»
1 T€OCUHXPOHHAs «KazCary,
(MeTeoCIyTHHK)
OpOHTEHI «Ka3Car-2»

241



242

BEOPTOBbIE CUCTEMbI YTMPABJIEHA KOCMUYECKUMIK ATMTMAPATAMU

©000000000000000000000000000000000000000000000000000000000000000000000000000000

B Tabmn. 11.1 npuBeneHbl KOCMUYECKHE anmaparbl ¢ CHCTEMOH yrpas-
nerus pazpadborkn MOKB «Mapcy, pactipeneseHHbIE IO THIIaM OPOUT (CM.
npuiokenue 1) 1 Ha3HaYeHUIO.

Tabauya 11.1

[ criyTHUKOB, 00€CIeUYUBAIOIIMX AUCTAHLIMOHHOE 30HIUPOBAHUE,
OOBIYHO IS TPUBSI3KH 1ETICBOM HHPOPMALIUK HEOOX0JMa HaBUTAl[HOHHASI
napopmanus bCY (Tak HazbIBaeMas «IOMIEPKUBAOIIAST HHPOPMAIIHID ).
LIA criyTHMKOB CBSI3U HE MOTPEOIISeT JONOIHUTENFHON HH(OPMALIUH, TaK
KaK HeT HeOOXOIMMOCTH B TIPUBSI3KE 1eTIeBor MH(OpMAIHK, TOITOMY (QyHK-
LIMM CHUCTEMbI YIPABICHUS CBOIATCS K OOCIYKUBAIOLINM (yIIPaBIEHHUE pe-
3epBaMHU U peTpaHcisiuus UU(PPOBON TeJIEMETPHUUECKON MH(pOpMalMU B
cucreme tenemerpuuaeckoit uapopmarmu (CTH)). Tunm opOUTEI MOXKET BIIH-
sTh Ha B3auMozeticteue bCY u 1A kak orpanmduBaromiuii paxtop (c yBe-
JMYEHUEM PACCTOSHUS OT 3eMJIM yXyALIaeTcs KauecTBO PaJuoCHUrHala
«bopt — 3emits», 4TO MPUBOIUT K CHIKEHUIO CKOPOCTH Tiepenayn HHdop-
Maluy Ha 3eMIII0, M KaK CJIEACTBHE — K YMEHBILECHUIO IOTOKOB TEIEMETPHU-
yeckoit napopmarmu ot LIA). B 3aBucuMocT 0T TUIIa OpOUTHI H3MEHSIETCS
TaKke XapakTep (COCTaB) M TOUHOCTH «IOJIEP>KUBAIOIIEI HAaBUTAIIMOH-
HOH WHpOpMAITHH.

B KA «Monutop-2» 6oproBas cuctema ynpasieaus (bCY) obec-
neyrBaa rnepeaady B LEJIEBYIO anmaparypy HIKajibl BpeMeHH, epeaady B
[{A HaBUTALMOHHBIX TAPaMETPOB U TApaMETPOB JBMKEHHUSI arlrapara Bo-
KpyT IEHTpa Macc, yrpasJieHue pezepBamu LA, peTpaHCsAImio mudpoBoit
TeneMeTpuueckoi nHpopmanun LIA B TeneMeTpruuecKyo CUCTEMY.

B KA «Crekrp-P», «Cnexrp-YO», «2nexrpo-JI» BCY obecneunBana
nepenauy B L{A mikansl Bpemenu, nepeiady B LIA HaBUTalmoOHHBIX Mapa-
METPOB U [IapaMEeTPOB ABMKECHUS alIapara BOKpYT LIEHTpa Macc, Iory4e-
nue or LA mudposoii Tenemerpuueckoir unpopmauun (LUTMU) nost
JanbHEeHIIel ee mepeiayn B COCTaBe CBOMX MUPPOBBIX KaJIPOB B TEIEMET-
PHUECKYIO CHCTEMY, YIPaBJICHHE HUKJIOrPaMMaMy paOOThl HAYUHBIX MIPH-
00poB ¢ OMOLIBI0 HU(POBBIX M PA30BbIX KOMAH/, 3aKJIaIKy OOPTOBBIX
nporpamm B LIA.
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B xocmmueckux anmaparax «kcmnpecc-M 1», «KazCar», «KazCar-2»
BCY ob6ecneunBaet ympasienue pesepBamu LA, perpancismuio nadop-
Marun LA B TereMeTpuyecKyro CHCTEMY.

Ha mpumepe criyTHUKOB CBSI3M MOKHO PACCMOTPETh B3aUMO/ICHCTBHE
MEXJ1y LIEJICBOM anmnaparypoi (OOPTOBBIM PaIMOTEXHUYSCKUM KOMILIEK-
com — BPTK) u bCY.

B3aumoneiictBue BCY ¢ BPTK cocrout B o6ecnieueHUH BBIAAYH OT
BCY B BPTK pernelinbix xoMaH7 B corlacoBaHHOM oObeme. KomaHabl
MOTYT BBIJIaBaThCsI HA OCHOBAaHMH KOMaH THO-IIPOTPaMMHOMN HH(pOpMAIIHH,
MOJTy4YeHHON B CHCTEMY YIIPaBJIEHHs OT Ha3€MHOTO KOMITIEKCa yIpaBie-
HUs, HA OCHOBaHMH 3amnpocoB, noctynusiux oT BIIBC, a Takxe, npu He-
00XOAMMOCTH, TI0 COOCTBEHHOW JIOTHKE (HAampuMep IMpH HCIOJHECHUH
nuKIIorpaMmel otkimtodeHus BCY u T.11.). DakT morydeHus 3ampoca Ha BbI-
nady peneitnoit komanasl B BPTK, a Taxke dakT BoLaaun («3xo», KOTOpoe
dbopMupyercs MyTeM 3amMepa HampsDKEHUS B ICTH BbIJIAYM KOMaHJIbI)
KoMaHbI pukcupyeTcs B L[ITMU cuctems! yrpaBieHUsI.

Bce peneiinble koMaHIbl IEPEIAIOTCS B CUCTEMBI 1I€TIEBOM anmaparypbl
o TyOJMPOBaHHBIM JIMHUASM CBsI3U. Pa3zoBble KoMaHIbl (hOPMUPYIOTCS B
BHJIC «CYXHX KOHTAKTOBY. [[MTaHNE «CyXUX KOHTAKTOBY» OCYIIECTBISACTCS
co croponsl BPTK. Yactora Bbjaun komaH Ha anmnapatypy bPTK npu-
HsATa He Oojee 1 koMaHbI B |1 CeKyHIY.

[Monkmrouenne BIIBC u BPTK x mmuam MKO-1 gomkHO BbIIOII-
HATBCS Yepe3 OTBETBUTEIH C CONIACYIOIIUMH TPaHC(POPMATOPAMH B COOT-
BerctBuu ¢ [OCT P 52070-2003 [8] (ananor MIL-STD-1553B).

O6men maccuBamu LITMU mexny BPTK u cuctemoit Tenemerpude-
ckoii uHpopmanuu (CTU) mox ympasnenuem BIBC 3axmrouaercs
B OpraHU3aIUN TIEPEIadun JAHHBIX 10 (opmary 3 OCHOBHBEIX COOOIICHHIA
cornacao 'OCT P 52070-2003.

11.1. Jloruka u moc/1e10BaTeJIbHOCTH 00MeHA NP LITATHOM 00MeHe
CHCTeMBI YIIPaBJIeHUsI ¢ 0OPTOBBIM PAIMOTEXHUYECKHM KOMILJIEKCOM

Oo6wmen mexxy BPTK u CTU nox ynipasiennem BLIBC nipu nepenaue
maccuBoB [ITTMU BPTK kaxapbiii pa3 oCyIlIeCTBIsSETCS B TEUEHHE OUepe/-
HOTO ceaHca oOMeHa.
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O6bem LITMMU, BeinaBaemsiii u3 BPTK B CTHU B TeueHue ogHoroO ce-
anca oomena ¢ CTH, cocrapnser 15 maccuBoB 1o 32 cioBa gaHHBIX. [Ipu
cKopocTu oOMeHa, coctasisitoielt 1 maccus 3a uki BCY Tgey (100 Mc),
Bpems Boiaun Bcero oobema [ITMU BPTK B ceance cocrasmsier 1,5 c.

[Tpu BeImonHenun ykazannoro oomena BLIBC Bwigaer 6e3 may3 Ko-
MaH/IHbIE CJIOBA!

— B okoHeuHOE ycTpoiicTBo CTU — komanmy oomena manasivu (KO/I)
«IIpunsate Mmaccus Ne i LITMU BPTK»,

— B OY BPTK — KOJI «Bsinats maccus Ne i [ITTMW».

B orser:

— OV BPTK nocne ycranosnenuu goctosepHocty npunaroro KC BoI-
naet 0e3 may3 OTBETHOE CIIOBO U 32 CJIOBA JIAaHHBIX, COIEPIKAIIUX 3arpo-
meanbii MaccuB Ne [ [[TMU BPTK, i =1, 2... 15;

— OV CTH nocne ycTaHOBICHUS JOCTOBEPHOCTH aIPECOBAHHON eMy
WH(POPMAIMH BBIJAET OTBETHOE CJIOBO.

OO6men nponomxaercs B kaxaoM 1ukie bCY Ty 10 Beigaun uz OY
BPTK maccuBa LITMU BPTK Ne 15, mociie yero oOMeH mpeKpaaeTcs.

Bozoonosnenne oomena mexny bPTK n CTU mox ympaBieHnem
BIIBC (Hauano o4yepemHOro ceaHca oOMeHa) MPOUCXOIUT IO KOJAOBOH
KOMaH/Ie HEeTOCPEICTBEHHOTO UCIIOIHEHUS U3 IIEHTpa yIpaBiIeHUs 1oJIe-
Tom (LIVTI).

11.2. Jloruka 1 mocJj1e10BaTeJIbHOCThL 00MeHA P Pa3JIMYHBIX
HEIITATHBIX CUTYallMsAX, BOSHUKAIOIINX
1pu HHGOPMALMOHHOM B3aHMOJEIiCTBHHU CHCTeMbl YIIPABJICHUS
¢ 0OPTOBBIM PAIMOTEXHUYECKHM KOMILIEKCOM

O6men npu nepenade nanHbix u3 OY bPTK B OY CTH kaxmoro ove-
pennoro maccuBa [ITMU BPTK Bcerma HaumHaeTcs Mo MarucTpaabHON
muHe JTuHIH niepenadu uapopmarm MKO-1. [pu aToMm paccMarpuBaroTcst
CIEIyIOLIUE CUTYaIUH.

Eciu B nponiecce oomena nocrymatomtue B OY CTU w/unmu OY BPTK
o 110001t mmHe MKO-1 koMaHIHBIE CIIOBA HE COOTBETCTBYIOT TL.II. 5.1.1,
5.1.2TOCT P 52070-2003, To:
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— OV CTH npunstoe KC urnopupyer, maccussl LITMU ot OY BPTK
He mpuHUMaeT U otBeTHOE ciioBo (OC) He BbIaeT;

— OV BPTK npunsitoe KC urnopupyer u OC u maccussl LITMU He
BBIJIACT.

Ecmu B mpouiecce oomena moctynarormuii B OY CTU ot OY BPTK no
mo6oi muae MKO-1 maccuB UTMU BPTK ne coorBercTByer 1. 5.3.5
I'OCT P 52070-2003, To OY CTU npuHATHIH MacCUB UTHOPHUPYET, ycTa-
HaBIMBaET JIOT. «1» B 9-M pazpsae OC, Ho OC no 3Toii NIMHE HE BBIJAET.

Ecnu B mpouecce oomena OY CTU nocne nonyyenus ot BLIBC no
moboit mmmae MKO-1 koman ib1 oOMeHa naHHbIME «[IpuHsSITE MaccuB No i
L TMU BPTK» uepes ¢ = 60 mkc He momydaet o 3ot muHe MKO-1 ot OY
BPTK ykazannoro maccuBa, To OY CTU ykazauusrii maccus LITMU ot
OY BPTK ne npunumaet u OC no stoit mmHe MKO-1 He Bbiaer.

Ecmu ycrpoiictBa nuntepdeiica rpann bBIIBC — xoHTpOsIepa mmHbI
MocJe OAHOBPEMEHHOU BbIAa4Yu 1Mo MaructpaibHoil muue MKO-1 B OY
CTH KC KO «IIpunsars maccus Ne i IITMU BPTK», a B OY BPTK KC
KO/l «Beinare maccuB Ne ; [ITMWy» He nonyuator OC ot snodoro OY
(BPTK nmu CTH) unu nonydaror OC, He cooTBeTcTByomue .. 5.1.1,
5.1.2TOCT P 52070-2003, To yka3zaHHEIE YCTpOMCTBa HHTEpdetica cpa3y
BbIatoT onHoBpeMeHHO B OY CTH u OY BPTK KC ykazannbsix KO/l no
pe3epBHO MarucTpanbHOU mmue MKO-1.

Ecnm ykazannbie ycTpotictBa naTepdetica o pesepsHoii mmue MKO-1
BHOBB He nony4arot OC ot mo6oro OV (BPTK wnu CTU) nim nomydaior
OC c BbIIE yKa3aHHBIMU ITpHU3HaKaMH, To BIIBC:

— thopmupyet npusHak «Ot1ka3 oomena mexay bPTK u CTU B Teky-
LIEM LIUKJIIE»;

— npubasisieT «1» K cyeTunky orkazoB oomena mexxay bPTK u CTU.

Oo6wmeHn no niepenaye u3 BPTK B CTU nannoro maccusa [ITMU BPTK
He noBTopsieTcs (nHpopmarms nanaoro maccusa LITMU BPTK rtepsiercs).

Ecnu ykazanHble ycTpoiicTBa nHTepdeiica no moboii mune MKO-1
nonyyatoT ot Jrodoro OY (BPTK umu CTHU) nocroseprnoe OC, B 17-m
n/mim 19-M paspsizie KOTOporo copepkutcs Jor. «1», To BLIBC:

— (opmupyet npusHak «Otka3 oomena mexay bPTK u CTU B Teky-
IIeM LIUKIIe»;

— npubasisieT «1» K cyeTynky orkazoB oomena mexxay bPTK u CTU.
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Oo6wmen no niepenaye u3 BPTK B CTU nannoro maccusa [LITMU BPTK
He noBTopsieTcst (nHpopmarms nanaoro maccusa LITMU BPTK rtepsiercs).

B cnenyromem mukie Tyey BIIBC Beigaer B OY cucTeMsl TeneMeTpude-
ckoit napopmarmu KC komany oOMeHa taHHbIMU Ha ipueM, a B OY BPTK —
komarnHoe cioBo KO/I Ha Beimauy ciemyromero maccua LITMU BPTK.

[Ipu mocTmkeHnn CUeTINKOM OTKa30B oomeHa mexxay bPTK u CTU
BenmuuHB! 3 BIIBC dopmupyer nmpusnak «Otka3 ooMmena mexay bPTK u
CTU npu nepenaue LITMIN».

Ecam mocroBepHBI 00MEH HE BOCCTaHABIMBACTCS, TO MadbHEUIIAS
noruka oomena mexay bPTK u CTU no Beimaun u3 bBPTK B CTU nmocien-
Hero (15-ro) maccuBa [ITMU BPTK cooTBeTcTBYeT pacCMOTPEHHOM JI0-
ruke. Ilpu BoccranoBienuu gocroBepHoro odmena BIIBC obuymsiet
c(hOopMUPOBAHHBII O0TKa3 OOMEHa.

[Tocne Beimaun nocnenuero (15-ro) maccua [ITMU BPTK oOmen
mexny bPTK u CTU npexparaercs.

Bozobnosnenue oomena mexay BPTK u CTU mon ynpaenenuem
BIIBC (mauamo odepemHoro ceanca oOMeHa) MPOUCXOAHT IO KOJAOBOM
KOMaHjie HerocpeicTBeHHOro ucnoiHenus u3 [[YII win kogoBoi KoMaH e,
3aj1aromIe epruoInIecKuii ceanc oOMeHa. YacToTa opraHu3aliiy CeaHcoB
o0OMeHa ¢ TIOMOIIIBIO ITEPUOJUYECKONH KOMaH/IBI MOKET BApbUPOBATHCS B
WHTEpBaJie MPUOTU3UTEIBHO OT 3 ceKyHA 10 6500 cexyH.

[epen nauanom oomena mexxay BPTK u CTU B ouepennom ceance
obmena (o Beytaun u3 BPTK B CTU neporo maccusa [ITMU BPTK) Bce
panee chopMUpOBaHHBIE OTKa3bl 0OMEHA M CUYETYHK OTKa30B OOMEHa B
BLIBC o6nymstroTCsI.
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12. OPTAHU3AIIUSI MPOEKTUPOBAHUS
BOPTOBBIX CUCTEM YIIPABJIEHUSI

BoproBast cucrema ynpasnenust (bCY) sBasieTcst CIOXHBIM TPO-
rpaMMHO-aNINapaTHbBIM KoMIUIeKcoM. HarmoMHuM, 4T0 HEOOXOAUMBIMHU CO-
craBHBIMU "acTssMu BCY (cM. pazaen 1) sBistoTcst:

— Ooprosas nudposas BerauciauresnsHas cucrema (BLIBC), pemaro-
111as OCHOBHBIE 3a/1a4i CUCTEMbI YIPaBJIeHUs U oOecneunBaromias HH)op-
MaIMOHHOE B3aMMOJICHCTBUE C APYTUMH TTOICUCTEMAMU;

— ©Onoku cuiosoit aBromatuku (bCA), obecrednBaromiye KOMMyTa-
LU0 JIEKTPOIMUTAHMS U ICKTPUIECKOE B3aUMOJAEHCTBUE CO CMEKHBIMHU
CHUCTEMaMH, UMEIOIITUMH aHAJIOTOBBINA BXOJI (BBIXON);

— nmarduku nepBuvHON uHpopmanuu — TN (coctaB u xapakrepu-
CTUKH OIpEAEIIIOTCS ycioBusAMHU (pyHkunonupoBanusa KA, pemaembivu
3aJ]a9aMu M PE/IbSBIISIEMBIMI TOYHOCTHBIMU TPEOOBAHUSIMH);

— ucnonHuTenbHble opraisl — MO (cocTaB M XapaKTEpUCTHKH OMpe-
JEJSIF0TCS. MHEPLMOHHO-MAacCOBBIMU XapakTepucTukamu KA u 3aganHbIMU
TpeOOBaHUSIMU TI0 IMHAMUKE M TOYHOCTH CTAOMIIH3AIINH.

Bce ykazannbie coctaBHble yacTu bCY NOKHBI HAJIEKHO (PYHKIINO-
HHUPOBATh B TEUCHNE BCETO JKU3HEHHOIO IIUKJIA CUCTEMBI.

12.1. ’Ku3HeHHbII LUK OOPTOBOIi cCHCTeMbI YIIPaBJIeHHA

ITpu npoexTpoBaHUN OOPTOBBIX CHCTEM YNPABICHUS HEOOXOIUMO
HUMETb B BUIY, UTO UX >KU3HEHHBIN IIMKJI BKJIFOYACT PsIJl B3aUMOCBSI3aHHBIX
JTAIOB:

1. HayuHo-uccienoBarenbckue padoThl, IPEALICCTBYIOMINE CO3/a-
HUIO CUCTEMBI.

2. Temarunueckas npopaOoTKa, B X0A€ KOTOPOH ONpeesnsieTcs TeXHH-
YEeCKH 00JIMK CHCTEMBI, €€ COCTaB U OCHOBHBIE XapAKTEPUCTHKH, a TAKKE
HaXOAATCSI OCHOBHBIE TEXHUYECKHE PELICHUS, [I03BOJIAIOLINE JOCTUTHY Th
KEJAEeMBbIX XapaKTEePUCTHUK.

3. CxemorexHuyeckas pa3padoTka, IpeAcTaBisAtomas coboil sramn
CO3/1aHNSA KOHKPETHBIX 3JIEKTPHUECKUX CXEM M JIOKYMEHTOB, TO3BOJISIO-
HIMX TEPEHTH K KOHCTPYHUPOBAHHIO U3/ICIHS H €T0 dIIeMEeHTOB. PazpaboTka
ITOPUTMOB M (PYHKLIHOHAIBHOTO IIPOrPAaMMHOTO 00€CTICUeHHS.
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4. Konctpykropckas pa3paboTka, B X0/ie KOTOPO pa3pabarbiBaeTcs
TEXHUYECKUN OOIMK CUCTEMBI M CO37IACTCSI KOHCTPYKTOPCKAs JOKYMEHTa-
WS W3SV,

5. Texuonormueckas pa3paboTKa, IPUBS3BIBAIOIIAS U3TOTOBICHUE U3-
Jennsl K KOHKPETHBIM CTaHKaM M 000PYIOBAHHIO, KOTOPBIM PACIoaraioT
OyayIve mpeanpusTHSI-H3TOTOBUTEIIH.

6. M3roToBieHHe U UCTIBITAHNS OMBITHRIX 00Pa3I10B U3AEIHS, TI03BO-
JISFOIINX SKCIIEPUMEHTAIBHO MTOATBEPANTD PacueTHBIC XapaKTEPUCTUKH, a
TaK)Ke HaWTU U YCTPAHUTh HMEIOIIUE MECTO HEOPaOOTKU 1 HEdPPEeKTHB-
HbIC TEXHUYECKUE PEIICHUS, YXYAIIAIONINe CBONCTBA U3CIIHUS.

7. Opranuzanus Ipou3BOJCTBA.

8. Tlogmeprkka )KU3HEHHOTO ITUKJIA allapaTyphl, BKIIOYas ee MOJIep-
HU3AIHIO.

CO31aHHIO CITOKHBIX SJEKTPOHHBIX CHCTEM BCET/a COMYTCTBYET pa3-
paboTKa BCIIOMOTATEIbHBIX CPEJCTB, C MOMOIIBIO KOTOPBIX OCYIIECTB-
JSIeTCsl KOHTPOJTb (PYHKIIMOHUPOBaHHMS armnaparypsl. Ha sTane ncnsitannit
1 OTPabOTKU OTJENBHBIX YCTPOMCTB, OJIOKOB M Y3JI0B CHCTEMBI 3TO aBTO-
MaTU3UpOBaHHBIE paboune MecTa (APM), oOecrieunBaroIIue MpoBEACHIEC
(DYHKITMOHAJIHFHOTO KOHTPOJISI COOTBETCTBYIOIIETO YCTPOMCTBA, Y3Ia HITH
6noka. J{nst oTpaboTku U PYHKIIMOHAILHOTO KOHTPOJIS CUCTEMBI B II€JIOM,
KaK MPaBUII0, CO3AAETCSI CIICHUATBHBIM KOMILIEKCHBIN CTEH]I, B €r0 COCTaB
BXOJIST KaK CPEJICTBA B3aUMOJICHCTBUS U OTOOpaKEeHUs MH(OPMAIIVH O CH-
CTEMEC, TaK " (1)I/ISI/IT-IGCKI/IG WM MaTeMaTUICCKUE UMUTATOPLI I/I3JICHPII>'I, C
KOTOPBIMU B3aUMOJIEHCTBYET cucTema. J{Jis anmapaTyphl JeTaTeNbHbIX arl-
aparoB, KpoMe TOTO, CO3AI0TCsl Ha3eMHbIe KOHTPOIBHO-TIPOBEPOYHBIE
KOMITJICKCHI.

B citydae pasmMeriienus anmaparypsl Ha JTOJTOXUABYIITUX KOCMUYECKUX
anmnapaTax KOMIUIEKCHBIC CTEHbI UCIIONb3YIOTCS B TCUCHHE BCETO MEPUOIA
SKCILTyaTalluk KOCMHUYCCKOI'0 armapara v mo3BOJIAI0OT UMUTHUPOBATL BO3-
HUKAIOIIUE B KOCMOCE HEIITATHBIC CUTYAIIUH JUISI IPOBEPKH AP PEKTUBHO-
CTH MEP NMapUPOBAHUS MTOCIEICTBUN JaHHBIX CUTyaLUi.

ABTOM&TI/BI/IPOB&HHLIC pa60q1/1e MECTa, KOMIIJICKCHBIC CTCHbI 1 KOHT-
POIBHO-TIPOBEPOYHAS ammmapaTypa MpeacTaBIsIoT co00i TakKe BecbMa
CJIOKHBIE U JJOPOTOCTOSIIINE CUCTEMBI, B COCTaB KOTOPBIX BXOMAT CIeIHa-
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JU3UPOBAaHHBIC M YHUBEPCAJIbHBIC BBIYHCIMTEIBHBIC CPEICTBA U TIPO-
rpaMMHOE 00ecTieUeHue.

12.2. Onpenesienue neHbl pa3padboTKU U3/1eJ U

B 1enom niena pa3paboTKy H31emHs, KaK MPaBHJII0, Ha MOPsIOK OoJIbIIIe
LICHbI OIHOTO CEPUIHO BBIILYCKAeMOTO KOMIUIEKTa anmnaparypsl. Ilostomy
BA)KHOM 3a/1aueil KaXk0r0 pa3padaThIBAIOLIETO NPEIIPUSITHS C TOUKHU 3pe-
HUS IOBBILICHUS KOHKYPEHTOCIIOCOOHOCTH CBOEH MPOAYKLUH SIBIISCTCS
CHIDKCHHUE LIEHBI pa3pabOTKH, a TOUHEe EeHbI pa3paboTKH, MPUXOISIICHCS
Ha OJIHO CEpHUITHO BBIITYCKAaeMOE U3/IEITHeE.

Llena pa3pabOTKU CIIOKHOM TEXHUUECKOH CHCTEMBI CKIIaIbIBACTCS U3
CJIEIYIOIUX COCTABISIOUIHX:

—  (onn omnarel Tpyna (@OT) pazpaboTuuKoB U pabOUUX, U3TOTAB-
JUBAIOIIMX alllapaTrypy OINBITHBIX 00pa3lOB CUCTEMBI U HCIIOIb3yEeMbIX
APM u cTeHIOB;

— emuHbIN cormanbHbli Hastor (ECH), coctaBuBmmii B 2009 romy 26 %
ot ®OT (c yueToM perpecCUBHOMN IIKalbI, neicTByromeii B 2009 romy,
craBka ECH, kak npaBuio, cocrasnser ot 21,5 1o 23 % B 3aBUCUMOCTH OT
BenunuuHbl cpeanero @OT npennpustus);

— Haknazasele pacxons! (HP), T.e. 3aTpaThl Ha conepkaHue ynpas-
JICHYECKOTO anmapara, orjiaTa apeH/ibl, KOMMYHAJIbHBIX YCIIYyT, BCIOMOTa-
TEIbHBIX CIYXk0 U T.II.; KaKk npaBuio, HP cocrasmsior ot 150 mo 220 %
DOT;

— CTOMMOCTb TOKYIHBIX 3JIEKTPOHHBIX JJIEMEHTOB, MaTepHalioB,
npuOOPOB M YCTPOICTB, BXOASANIMX B anmaparypy (M);

— npubsLb (I1), cocrapmsromasi, kak npasuio, ot 10 xo 15% ot ce-
6ecroumoctu cobctBeHHo pazpaborku (CCP), T.e. cymMmBbI

CCP=®OT+ECH+HP.

Takum 00pa3om, 1ieHa Pa3padOTKU COCTABIISIET

[, =M +CCP X [I=M + (®OT + ECH + HP) X II.

JIns1 3akazurka, KOTOPBIN Hapsiy ¢ Mocleaytomei cepuei u3 N uzje-
JIUH 3aKa3bIBaeT €ro pa3paboTKy, 3PPEKTUBHAS [IEHA KaXIO0TO H3ICIUS
OyzeT paBHa
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Takxum 0Opazom, B ciydae MaJbIX CepUil U3ACIUN BKIIA] IICHBI pa3pa-
60TkH B 3(pPEeKTUBHYIO IIEHY H3IETUS MOXXET OKa3aThCs TOCTATOYHO
OOJBIITNM, YTO CHHKAET KOHKYPEHTOCIIOCOOHOCTHh pa3padaThIBAIOIIETO
npeanpustys. OCHOBHOM ITyTh CHIDKEHHUS KaK IIEHBI U3/IEJINH, TaK 1 UX 3(-
(heKTUBHOM LIEHBI C YYETOM 3aTpaT Ha pa3pabOTKy — yHUPHUKALMS U3/1EIINH,
OHA TIO3BOJISICT CHU3UTH 3aTpaTrhl HA Pa3paboTKy M LIEHY M3JENUil 3a cueT
CHIDKEHHSI LIEHBI er0 YHU(UIIUPOBAHHBIX (4 3HAYUT — MPOU3BOIMMBIX B
CPaBHUTENBHO OOJBIINX KOJIMYECTBAX) Y3JI0B U OJIOKOB.

12.3. Ucnoab3oBanue CALS-TexHOM0THii B KOCMU4YeCKOii 0Tpacu

JKU3HEHHBIM LUK PsIia pacCMaTpUBAEMBIX CUCTEM € YYETOM HUX MO-
TEPHU3AIAN MOXET coCTaBIATh 10 20...30 net. [Ipu aTOM mpeanpusTuio-
pa3paboTYNKy BaXKHO OTCIIEKHBATh COCTOSTHHE OTAEIBHBIX 00pasioB
M3JIeNUs B TIPOIIeCCE IKCILTyaTalliu, 9T0, C OJHON CTOPOHBI, TO3BOJISIET CO-
BEPILIEHCTBOBATh METOJIbI OKa3aHUs d(P()EKTUBHON TEXHUYESCKON TTOMOIIN
MOJIL30BATEITFO U3JICIIUS M, KaK CIICACTBHE, JIeaeT u3einue 0oJiee mpuBIe-
KaTCIbHBIM JIA IIOJIB30BATCIIA, a4 C I[perfI — Ja€T BO3MOKHOCTh HaKaIrljInu-
BaTh MH(OPMAIIMIO JIsI COBEPIIEHCTBOBAHUS HM3/AEIUS M CO3TAHUS €ro
MOCJENYIONINX MOJIEPHU3NPOBAHHBIX BAPWAHTOB WM MPUHIIHITHAIEHO
HOBBIX U3JIEJIUN.

B Hacrosmee Bpems ¢ MCIOIB30BaHHEM COBPEMEHHBIX HH(pOpMa-
LIMOHHBIX TEXHOJOTUH TMOSBHIACH BO3MOKHOCTh 3(P(PEKTUBHOTO COIMPO-
BOXKJICHUSI U3JICNIHsI B TEYCHHUE BCErO €ro JKU3HEHHOTo Iukia. JIroobie
HOBBIC TCXHOJIOTMH, U B YaCTHOCTHU I/IH(i)OpMaHI/IOHHI)Ie TCXHOJIOI'NH, I103-
BOJIAIOT CHMXKATh TPYA03aTpaThbl HAa BBIITOJIHCHUE OIIPCACIICHHBIX pa60T. B
9TOM CIIydae pedb UAET O pa3paboTKe, XpaHEHUH M KOPPEKTHPOBKE OOITb-
X 00bEMOB TEXHUYECKOW IOKYMEHTAIMH U cOOpe, CUCTeMAaTH3aIlul U
oOecrieueHUH OBICTPOTO HAIPABJICHHOTO TIOMCKA WH(OPMAITHH B OOIBIIAX
o0beMax JaHHBIX. Takue 3a/iauu PelaroTCsl CEroIHs C UCIOIb30BaHUEM
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CALS-texnonoruii [20] (CALS — Continuous Acquisition and Life-cycle
Support — monepkka u3eNus B TeUSHHE BCET0 )KU3HEHHOTO IUKIIA).

YnpaBisieMoCTb M HaOII0AaEMOCTb IpolLiecca pa3paboTKu MOTYT ObITh
obecmieueHsl ¢ ucnonb3oBanueM PDM (Product Data Management) cuctem,
MPEIOCTABISIOIIUX OOIIMPHBIC BOBMOKHOCTH ISl cOOpa, CTPYKTypHpOBa-
HUS U XpaHEHMsl MCUEPIbIBAIONICH HHPOpMaK 00 U3AETHH Ha Pa3HBIX
JTarax ero >KU3HEHHOTO LIMKJIA, aHAJIU3a CUTYallH U yIpaBleHUs pa3pa-
OOTKOM, U3rOTOBIEHUEM WJIN COIPOBOKACHUEM U3AEIHSL.

Hapsny ¢ PDM-cuctemamu COBpEMEHHBIE aBTOMAaTU3UPOBAHHBIE TEX-
HOJIOTHH pa3paboTku BKIodatoT pazHoodpasneie CAE (Computer Aided
Engineering), CAD (Computer Aided Design) u CAM (Computer Aided
Manufacturing) cucTeMbl, aBTOMaTH3UPYIOIINE MPOIECC Pa3padOTKH TeX-
HUYECKOHW JOKyMEHTAIlMM ¥ MPOU3BOACTBA U3Aeauid. [Ipu sTom cienyet
MOAYECPKHYTb, YTO HCIOJIB30BAaHHUE YKAa3aHHbBIX CUCTEM MPEAToaraeT ompe-
JICTICHHYF0 OPTaHU3aIHIo0 Pa3paO0TKH U B3aMOCBSI3b €€ C IO CIIETYOIUM
MPOU3BOJICTBOM U JKCIUTyaTalluen U3/IEIIU.

OnexkTpoHHas popMa JOKYMEHTOB HCIOJIB3YETCSI HE TOJNBKO sl Obl-
CTpPOTO BHECEHUSI UBMEHEHUH B JIOKYMEHT, HO U JUIsl OBICTPOTO TIOMCKA JI0-
KyMEHTa, 03HAKOMJICHUSI C HUM U OIIEPAaTHBHOTO M aBTOMAaTH3UPOBAHHOTO
3aMMCTBOBAHUS U3 JOKYMEHTa HEOOXOAMMOM HHpOpMau. ABTOMaTu3a-
Ly porecca pa3paboTKU Mpeaoiaraer:

— pes3koe CHWKEHHE OyMa)KHOTO JIOKYMEHTO0000pOTa M 3aMEHY €ro
3NIEKTPOHHOM Tepenayeil HHpopManuy;

—  CO3JlaHuE JIEKTPOHHBIX MA0IOHOB JIOKYMEHTOB, YTO HE TOJIBKO CY-
[IECTBEHHO COKpaIaeT BPEMEHHBIE 3aTpaThl pa3pab0oTYMKOB, HO H MOBbI-
[IaeT Ka4e€CTBO JOKYMEHTOB;

— pa3paboTKy MPOTrpaMM, MO3BOJISIONINX aBTOMATHIECKH 3aHMCTBO-
BaTh HHPOPMAIHMIO U3 OJHHUX JOKYMEHTOB B JIpyrHe, 4YT0, KOHEUHO, Ipe/l-
MojlaraeT MCIOJIb30BAHUE OMpPEACIICHHBIX (OPMATOB JOKYMECHTOB,
MO3BOJIAIOLINX OPraHN30BATh IOUCK HEOOXOAMMOM HH(OpMaLUy;

— CO3JaHME DJIEKTPOHHBIX apXHWBOB JOKYMEHTAIIUH U COOTBET-
CTBYIOIUX 0a3 JaHHBIX.

B nenom, roBopst 00 aBToMaTu3aniy U MOBBIIICHUH () (HEKTHBHOCTH
nporecca pa3paboTKu, HEOOXOIUMO BBIACTHUTH Psifl PaKTOPOB.
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Bo-niepBbix, 3T0 CTPYKTypa caMoro mporecca pa3paboTKH U B3aUMO-
CBSI3b €r0 COCTaBHBIX IeMEHTOB. [lepCIIeKTHBHBIM SIBIISICTCS TTOIXO/, KOT/Ia
pa3pabOTKU KOHKPETHBIX M3JCITHH HHUITMHPYIOTCS OTIPEIeICHHBIMHU JI0-
CTUXCHUAIMU B pa3pa60T1<ax nX DJICEMCHTOB, HpOBO,Z[I/IMLIX B I/I3BGCTHOI71
CTCTICHU HE3aBUCHUMO Ha OCHOBE MPOTPAaMM OTPACIICBBIX HAYYHO-UCCIEIO0-
BaTeILCKUX PabOT MPEITPUSATHS.

Bo-BTOpBIX, 3TO TPpOOIEMBI YHU(DUKAIIUNA B OTKPHITON apXUTEKTYPHI
anmnaparyphbl, pojb KOTOPBIX OMpPEAEIIEeTCS POCTOM MPUBIECKATEIbHOCTH
M3JICNUH JJIs1 TOTPEOUTEIIS 32 CYET 00ECIICUCHUS TIOJICPIKKH UX KU3HCH-
HOTO IMKJIa ¥ 00SCIICUSHHSI CPABHUTEIIBHOM ITPOCTOTHI MOACPHU3AIUH U3-
TIeNTAN, a TaK)Ke CYNIECTBEHHBIM CHHKEHHEM H3ZEepXKeK MpH pazpadboTke
W3ISTHN.

B-TpeTBI/IX, 3TO OpI‘aHI/ISa]_II/IOHHBIe MepBI 110 COBeleIeHCTBOBaHI/IIO TEX-
HOJIOTHH pa3paboTku. X poiIh HHOTAA YIIyCKaeTCsT U3 BUA, XOTS HUKAKHE
CUCTEMBI U CPEJICTBa aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS CAMH I10
ceOe He B COCTOSTHUH PaJIMKAIIBHO TTOBBICUTH A3PPEKTUBHOCTH pa3pabOToK.

B-4eTBepThIX, 3TO MEPHI, KOTOPHIE MOJKHO OBLIO OBl HA3BaTh «MaJlOW
aBTOMaTH3aluel», OHU HEe TPEOYIOT BIIOKEHUS 3HAUYUTEIBHBIX CPEICTB.
3TI/I Mepm TAaK¥XK€ 4acCTO yHyCKaIOTC}I U3 BHUJA, U, KaK ITOKa3bIBACT OIIBIT,
BO3MOXXHOCTU UMCHOIIUXCA HpaKTI/I‘IeCKI/I Ha KaXXI10M HpeIIHpI/ISITI/II/I KOM-
MIEIOTEPOB U MIPOTPAMMHOTO 00ECTICUEHUS HCITONIB3YIOTCS TaJIeKO He TI0JI-
HOCTBIO.

12.4. CTpykTypa nmpouecca pa3padoTku

AHanu3upys NOCIeN0BaTeIbHOCTh COOBITHIA IPU CO3JJAaHIH 00Pa3I0B
HOBOM TEXHUKHU, MOYKHO BBIJICIUTH IBA OCHOBHBIX BApUAHTA UX PA3BUTHSL.
[TepBrlil BapraHT HAYMHAETCS C IOCTAHOBKM HEKOTOPOU YTHIIMTAPHOU 3a-
nadu. Jlamee Ha OCHOBAHWHM aHAIM3a BO3MOXKHOTO TEXHHUECKOTO OOJIMKA
YCTPONCTBA WA CICTEMBI, CTIOCOOHBIX PEITUTH MTOCTABICHHYIO 33]1ady, BBI-
NIEIISTIOTCS OT/IENIbHBIE HAyYHO-TEXHUYECKUE TIPOOIEMBI, COITyTCTBYOIINE
pelleHuo TaHHOHU 3amadu. Eciau 3T mpoOieMbl opIuHApHBI, OHH pe-
LIAIOTCS PA3BUTHIMHU HHKCHEPHBIMU METOJIAMU, €CIIU HET — BO3MOKEH dTarl
Hay4YHBIX MCCJICIOBAHUM, HAIPABICHHBIX HA MOUCK MYTEH UX PEIICHHUS.
HIMeHHO 3TOT BapHaHT OpraHU3alUU Pa3pad0TOK PeaIn30BbIBAJICS U MPO-
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JIOJDKAET peajn30BBIBaThCS BO MHOTHX CIy4asx Ha mpakTuke. JlocTonH-
CTBOM JIAHHOTO BapHaHTa OPraHU3alMH Pa3pabOTKH SBISIETCS ee MPaKTH-
YecKas HalpaBJIeHHOCTh, KOTOPasi MOBBIIIAET 3P PEKTUBHOCTH Pa3pabOTKH,
MO3BOJISISL HE PACHbUIATE UMeroIuecs pecypebl. OqHAKO B psiAe Clydyacs
9TO 3aKJIOYEHHE OKa3bIBA€TCS HEBEPHBIM. Beab AOCTymHBIE pecypchbl
MOTYT OBITh HE (PMKCHPOBAHHBIMH, a PACTH MPH BHIOOPE PAaLlMOHAIBHOM
opranuzanuu pazpadorok. [Ipu sToM yBenuueHue 3aTpaT MOXKET MPHBO-
JATh K pOCcTy 3PPEKTUBHOCTH pa3padoToK.

WHoit BapuaHT pa3BUTHsI COOBITHI 3aKIIFOYaETCs B TOM, YTO CO3IaHHE
HOBOT'O YCTPOMCTBA WJIM CUCTEMbI HHUIIMUPYETCS MIPOPHIBAMU B PEILICHUH
YAaCTHBIX 3a/1a4, Pa3BUTHEM OIIPEEICHHBIX TexHonoruid. Ha camom nene
Takas CBsI3b BCETJa MMEET MECTO, TaK KaK cama HUies CO3JaHHs HOBOTO H3-
JIeTIMsl BO3HUKAET B PE3YJIBTATE MOSBICHNS HH(POPMALIMH O HOBBIX TEXHHUYE-
CKHUX PCIICHUSIX M TEXHOJOTHUAX, KOTOPbIE MOTYT CIOCOOCTBOBAaTbH
CYLIECTBEHHOMY YITyUILIEHUIO XapaKTEPUCTUK YK€ CO3/IaHHBIX YCTPONCTB
Y CUCTEM WJIH CO3/IaHUIO PUHIIUITHAIEHO HOBBIX YCTPOICTB 1 crcteM. OT-
METHM, YTO Pa3BUTHE JIFOOOr0 OTPACIEBOIO HAIPaBJICHUs, CBSI3aHHOTO C
CO3JIaHUEM TOTO WJIM MHOTO JJIEMEHTA U3EIINs, IPOUCXOJUT B 3HAUYNUTEIIb-
HOM CTEeTIeHH HEe3aBUCUMO. DTO 00YCIIOBICHO TEM OOCTOSITEILCTBOM, UTO Ha
HETO BIMAIOT KaK MPaKTUYECKHE 3a/1a4H, CTaBsIIUECS B CBA3U C CO3/IaHUEM
OOJBILIOTO YKCIIa PA3INYHBIX H3ETHH Pa3TMYHBIMU MPEINPUSITUSIMUA B pa3-
HBIX CTpaHax, TaK 1 WIeH, BOSHUKAIOIIKE Y OOJIBIIOrO0 YHCiia CIIeHATHCTOB.

12.5. Yuuduxauus annaparypbl H HCI0JIb30BaHHe
NPUHLIMIIOB OTKPBITO APXHUTEKTYPbI

Kaxioe npenrnpusiTue, UCIONB3YIOIIEe B CBOUX M3JENIHIX OIpeie-
JICHHBIE HJIEMEHTBI, TOJDKHO:

— 00 CaMOCTOSITENTFHO MX pa3paldaThiBaTh M MPU 3TOM BIAAETh CO-
BPEMEHHBIM YPOBHEM COOTBETCTBYIOIIEH TEXHOJIOTHH,

— 100 OPHEHTHPOBATHCS Ha TOyYEHHE HEOOXOIMMBIX KOMIUICKTYIO-
X Ha CTOPOHE.

B mepBoM citygae acTo ObIBaeT HEBBITOIHBIM HCIIOJIB30BATh CO3/Ia-
BaeMbI¢ KOMITICKTYIOIINE TOJIBKO B CBOMX U3/ICNUSX, TAaK KaK MPH ITOM 3a-
TPaThl Ha Pa3pabOTKy PACKIIabIBAIOTCS HA MAJIbIe CEPUN KOMITIEKTYIOLTHX
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a5ieMeHTOB. B j1r000M cityuae 3aka3 pa3pa00TOK KOMIUIEKTYOIUX 3JIEMEH-
TOB APYTHM TPEANPUSTHIM SBIISIETCSI MEPOH, 11€71ecO00pa3HOCTh KOTOPOH
TpeOyeT TIAaTeIbHOTO 000CHOBAHUS.

Tak xak pa3pa6aTI)IBaeMLIe " MMPOU3BOAUMBIC CaAMOCTOATCIIBHO KOM-
TUIEKTYIOIIHE DIIEMEHTBI M3JICJINH JKeJIaTeIbHO HCIIOIb30BaTh HE TOJIBKO B
CBOMX M3JIENUAX, HO W MpeJJiaraTh Ha PhIHKE, OHU JIOJDKHBI OBITH JOCTa-
TOYHO YHUBEPCAIbHBI, YTOOBI OXBATUTH MOTPEOHOCTH HE TOJIBKO CBOUX M3-
JIeITUi, HO 1 MAKCHMAaJIbHOTO YMCIIA TOTESHIMAIBHBIX MTOKynaresei. B cBoro
o4epesib, 3TO BeJIeT K HE0OXOAMMOCTH B OIIPE/ICIICHHOW CTEIIEH! aBTOHOM-
HOTO Pa3BUTHS OTPACIEBBIX HANPABIECHUN Ha MPEANPUATHH U YHU(DUKA-
MU pa3padaThiBaeMbIX B paMKax 3THUX HANpPaBJICHHN yCTPOWCTB, YTO
00ycraBIuBaeT 0COOYI0 aKTyaaTbHOCTh YHHU(PUKAIINN B HACTOSIIIEE BPEMS.
[TOHATHO, YTO TAKOW MOIXO YACHICBUT Pa3pabOTKK CUCTEM H, YTO BeChbMa
Ba)KHO, YCKOPHT UX.

CBoICTBa U3/IEIIHIA, HHTEPECYIOIINE IOTPEOUTEINS, BKIFOYAOT UX TEX-
HUYECKHE 1 KCILTYaTallMOHHBIC XapaKTEPUCTHKH. J{JIs CIIOKHBIX U3ICTIHIA,
0 KOTOPBIX UJICT PEeUb, BAYKHEHIIICE 3HAUCHIE UMEET BO3MOXKHOCTh OTepa-
TUBHOI'O OCBOCHUS U3JACINUA U 6BICTpOI'O OIPEACIICHUA ITPUYINH OTKA30B.
CerosiHs TaKyr0 BO3MOKHOCTH MPEIOCTABISIOT dICKTPOHHBIE HHTEPaK-
THUBHBIC PYKOBOJCTBA MO IKCILTyaTal[Mk U OOCTYKHUBAHUIO, HO TMOHSITHO
TaKKe, 4TO ATOMY OyAyT CIIOCOOCTBOBaTh YHU(DHUKAIIWS 3JIEMEHTOB U3Ie-
JIUH ¥ UCTIOJIB30BaHUE MPUHITUIIOB OTKPBITON apXUTEKTYphl. ClenyonmuM
Ba)KHEUIITUM HOTpC6I/ITCJ'II)CKI/IM CBOMCTBOM CJIOKHOTO U3OCIINA ABIISICTCA
BO3MOKXHOCTb U OTHOCUTCIIbHAA IIPOCTOTA €TI0 MOJACPHU3AIINH, YTO MOXKET
OBITH 00CCIICUCHO TaKXKE MTPH UCIIOIB30BAHUHN YHU(DHUKAIINN STICMEHTOB H3-
JICUA U TIPUHITUIIOB OTKPBITONH apXUTEKTYphl. [IpH 3TOM MOIb30BaTENb
JIOJDKCH OBITh YBEPEH, UTO OPTraHU3allisl MOJCPHU3AINU HIIH PEMOHTA U3-
nenust OyleT J0CTaTOYHO MPOCTa.

12.6. CpeacTBa apTOMATH3alK Pa3padoToOK

Cpenu cpencTB aBTOMaTH3alUH Pa3pabOTOK MOKHO BBIACTHTH CPE-
CTBa, TPEOYIOIINE 3HAUUTEIBHBIX 3aTpaT Ha MpuoOpeTeHne 000pyI0BaHMsI
U TPOTPAMMHOTO O0ECIICUeHHsI, U CPEJICTBA, TPEOYIOIINE MPAKTHICCKH
JIUIIB 3aTpaT padovero BpeMeH! COTPY/JHUKOB Ha UX co3nanue. K mepBsiM
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otHocATcs: CAD-cuctempl 711 TPOEKTUPOBaHUS M KOHCTPYHPOBAHUS
3JIEKTPOHHBIX U MEXaHMUECKUX YCTPOICTB, BKIIIOUasi CPEICTBA JUIs pa3pa-
OOTKM CXEMOTEXHHUYECKHUX MOJIENIEeH 3JIeKTPOHHOH armapaTypsl (MOAENH-
pOBaHME Ha YPOBHE OJIEKTPUUYECKHX CXEM); ammaparypa KOHTPOIS
YCTPOMCTB; CUCTEMBI pa3pabOTKH IEKTPOHHON HHTEPAKTUBHOM KCILTya-
TalMOHHOM nokymeHTanuu u PDM-cucteMsl.

3nauenne CAD-cucteM A NPOEKTUPOBAHMSI, KOHCTPYUPOBAHUS U
CXEMOTEXHUYECKOTO MOEIHNPOBAHUS DIIEKTPOHHBIX U MEXaHUYECKUX
YCTPOMCTB, a TaK)Ke CUCTEM pa3pabOTKH AEKTPOHHOM HHTEPAaKTUBHOM JKC-
TUTyaTallMOHHOM JOKYMEHTAIlMH, KOHEYHO, HEeJb3s MepeorieHnTh. [lomrmo
COKpAIIeHHsI CPOKOB Pa3paOOTKH U MOBBIIICHHS €€ KadecTBa, OHU YIIPO-
IIAfOT peaTn3alliio pa3padaTbIBaeMbIX U3/IEIHIA, TAaK KAK COBPEMEHHBIH T10-
KymnaTenb TpeOyeT WiM, MO KpalHed Mepe, MPEeANnoYuTaeT H3ACNus,
CHAO)KEHHBIC JICKTPOHHBIMU WHTEPAKTUBHBIMHU PYKOBOJCTBAMHU, JIOKY-
MEHTAIMsI KOTOPBIX BBIMIOJHEHA C MCIOJIb30BaHHEM coBpeMeHHbIXx CAD-
CHCTEM.

B nporniecce pa3zpaboTku JOKyMEHTAIIUMH 11e1ecOo00pa3Ho BBIJEIAThH
(dhopmy 1 HHDOPMAITMOHHOE COJICPKAHUE KAXKIOTO IOKyMeHTa., DOopMBbI J10-
KYMEHTOB €TMHOOOPA3HEI, 10 KpaitHEeH Mepe I OMHOTO MpeanpusTrs. B
OOJBIIMHCTBE ciTydaeB (pOpPMBI JOKYMEHTOB OIPEAEINSIOTCS TEMH HWITH
WHBIMU CTaHJIAPTaMH, U TOTJa HAa HUX HAKJIAJBIBAIOTCS JIOCTATOYHO )KECT-
KM€ orpaHn4eHus. Eciu TOKyMEeHT co3/1aeTcsl Ha AJIEKTPOHHOM HOCHTENE,
a He Ha Oymare, popma JOKyMeHTa MOXKET OBITh pazpadoTaHa OIHOKPATHO
(cozman mrabIoH JOKYMEHTa), YTO 3aMETHO CHU3HT MOCIIEAYIOINE PyTHH-
HBIE TPYJ03aTpaThl HA CO3aHIE aHATOTHYHBIX TOKYMEHTOB.

Wudopmanms, comeprkamiasics B KaKIOM JOKYMEHTE, B 3HAYUTEITbHON
CTETICHH UMITOPTUPYETCS U3 JIPYTUX JOKyMEeHTOB. EcTecTBeHHO, 4TO Ke-
JIaTeTbHO YMEHBIIINUTh BPeMs U TPYI03aTpaThbl IpX 3TOM HHPOPMAITMOHHOM
oOmeHe. J{i1s1 TOKYMEHTOB B 2JIEKTPOHHOU (hopMe TaHHAs 3aada PeLaeTcst
JIOCTATOYHO MPOCTO. (751 CHM)KEHHS BPEMEHH YTEHHS JOKYMEHTOB He-
00XOAMMO CTPYKTYpPHUpPOBaHUE WHPOPMALIUU U CO3/IaHUE aBTOMATU3UPO-
BAaHHBIX CUCTEM €€ TMOMCKa, YTO peann3oBaHo B psjae PDM-cuctem.

Haxonnenune gaHHbBIX 0 GYHKIIMOHUPOBAHUH H3/ICTIHI B TEUCHHE BCETO
WX )KM3HEHHOTO IMKJIa IMEET OOJIBIII0e 3HAYEHUE [T TIOATBEPKACHIS Xa-
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pakTepucTHk n3aenuit. [lpu pemennu 3ToM 3a1auu MOTYT HCTIONIB30BaThCs
KaK dKCIEepHUMEHTaIbHbIE JJAHHBIE, TAK U Pe3yJbTaThl PAaCUETOB XapaKTe-
PUCTHK ¥ MaTeMaTHYECKOTO MOAETUPOBAaHUS (PYHKIIMOHUPOBAHUS U3/e-
Ui, a TakKe JKCHEPUMEHTAJIbHbIE AaHHbIE MOAM(DHULIMPOBAHHBIX U
MOJIEPHU3UPOBAHHBIX M3/EJINI, YaCTh aPAMETPOB KOTOPBIX OTINYHA OT
COOTBETCTBYIOIIHX ITAPAMETPOB 0a30BOT0 U3/AEIHSI.

B nienoM npoekTupoBaHue pa3IMYHOTO POAA CIOKHBIX CHCTEM MOYKHO
MIPEICTaBUTh KaK HEMPEPBIBHBIN MPOIIECC, OCHOBBIBAIOLINIICS, C OTHON
CTOPOHBI, Ha IOCTHKCHHUSIX U POCTE TEXHOIOTUIECKOTO YPOBHS B 001aCTH
COOTBETCTBYIOIIEH IeMEHTHOM 0a3bl, a ¢ IPYToif — Ha TOCTaHOBKE HOBBIX
3aja4 WK pocTe TpeOOBaHUH K CHCTEMaM, KOTOPbIE CTAHOBSITCS BO3MOXK-
HBIMH IPU YCJIOBHH AOCTH)KEHHUSI 00Jiee BBICOKOTO TEXHOJIOTHYECKOTO
YpPOBHSI.

CrpyKTypy npolecca OpraHu3aluy U odecrnedeHus pa3paboTKu HUil-
moctpupyeT puc. 12.1. OObEKTOM yIIpaBIeHHS B IAHHOM CIIydae SIBISIOTCS
MoJipa3iesIeHUs PeANpUATHS. YIIpaBI€HNUE peaanu3yeTcs ¢ UCI0JIb30Ba-
HUEM aBTOMAaTH3UpPOBAaHHOW cucTeMsbl ynpasieHus (ACY) mpennpusrus,
MIPEICTABIAIONICH COO0H COBOKYITHOCTH alllapaTHBIX CPEICTB (KOMIIbIOTE-
pOB, TMepuPEPUHHBIX YCTPOUCTB, JTOKATHLHON BBIUUCIUTEILHOW CETH),
CHELUAIN3UPOBAHHOTO IPOIPAMMHOI0 00ECIICUECHHsI 1 HOPMAaTUBHBIX J0-
KyMEHTOB (CTaHIApTOB MPEANPHATHS, TEXHOJIOTHUYECKUX MAapIIPYTHBIX
KapT, OJIOKEHUH, pyKOBOACTB U T.I.). ACY MOCTOSHHO MOJCPHU3UPYETCS:
COBEpIICHCTBYIOTCS Kak cpecTBa ACY, Tak U 00bEKT YIIpaBlICHUS.

s adpdexTuBHON pabOTHI MPEANPHUSTHS TODKEH PEeaTn30BbIBATHCS
LIeJIbIH psifi o0ecreunBaronmx Mep. Hanpumep, Hay4HO-TEXHUYECKOE 00ec-
MedeHue pa3padoToK MPEaNoIaracT BEIMTOIHEHHE HAyYHO-HCCIIeI0BATENb-
CKHX paldOT B HHTEPECAX COBEPLICHCTBOBAHMS MIPOLYKIIUN MPEATIPUATHSL.
WNudopmanmronHoe odecrieueHre BKIIOYAET CO3IaHUE HIEKTPOHHBIX apXu-
BOB 1 0a3 TaHHBIX JOKYMEHTAIMU U HAYYHO-TEXHUYECKOH HH(POPMALTIH U
peryispHbIi cO0p, CUCTEeMaTH3alUI0 U aHAIN3 HH(OpMAaLKHU Mo HaIlpas-
JICHUSIM JISSITETTbHOCTH NPeANpusiTHsL. MeTonnueckoe odecreueHre — 3To,
HampuMep, pa3padoTKa ¥ COBEPIICHCTBOBAaHNE METOAMK BXOJAHOTO KOHT-
PO MOKYTHBIX U3ENTUI U BBIXOJHOTO KOHTPOIIS TIPOTYKIHH.

257



258

MPUNOXEHWE |

©000000000000000000000000000000000000000000000000000000000000000000000000000000

IIPHJ/IOKEHHE 1
HEKOTOPBIE CPEJCTBA OIIMCAHUA MEXAHUKH IIOJIETA
II.1.1. CucreMsbl KOOpAUHAT

Jlig onucanus IBHKEHNST KOCMHYECKOTO amiapara HCIoJIb3yeTcs Teo-
LEHTPUYECKasi HHEpLUabHas cucTeMa koopauHar. Hauano xoopaunar O
CUCTEeMbI HaxoauTcs B 1ieHTpe Macc 3eMian. Ock OX|) TeXKUT B IKBATOPHU-
aJbHOM MJIOCKOCTH M HAPaBJeHa B TOUYKY BECEHHETO PaBHOACHCTBUS, OCh
OZ, coBnafaer ¢ OCbIO BpalleHUsl 3eMJIM U HampasieHa Ha CeBepHBIil
noJiroc 3eMiH, och OY() TOMOHAET CUCTEMY A0 TPABOM.

4 Zy

vy 27

X, HenTp Mace 3emun

Puc. I1.1. TeonienTpuyeckas nHepLUaIbHas cUCTEMa KOOpUHAT

Bropoii ucnonbs3yemMoi cucTeMoi KOOpAUHAT SIBISIETCS] FEOLEHTPUYE-
CKasi TPUHBHUCKas (Bpallarollasicsi) MpsMOyroibHas cucTema. Hawano
KOOpAMHAT TakKe HaxomuTcs B mieHTpe Mace 3emun O. Ock OX Hampas-
JIeHa B TOYKY IlepeceueHHs | pUHBUYUCKOrO MEepHIMaHa ¢ 3KBaTOPOM, OCh
OZ coBmajaeT ¢ OChbIO BpallleHHUs 3eMin U HampaBieHa Ha CeBepHBIN
nosroc 3emid, ocbk OY OTONHSAET cucTemMy 0 npaBoid. [Tockonbky 3emis
Bpalaercs, To 3Ta CUCTEMa KOOPANHAT €CTh TaKKe Bpallaromascs. Yroi
Mexay ocamu OXy u OX, o003Ha4aeMbIil 4acTo 4epes3 S, COOTBETCTBYET
TPUHBHUYCKOMY 3BE3IHOMY BPEMEHH.
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Puc. I1.2. T'eonieHTprUecKas TpUHBUYCKAsi CUCTEMa KOOpJAUHAT

I'eonienTpryeckue cucTeMbl KOOPANHAT — HHEPLUAIbHAs U IPUHBUY-
cKas (Bpalaromascs) — MPUMEHSIOTCS B CITyTHUKOBOM paJiOHABUTALINH.
CBs13b MEXly MHEPLHMAIBHON M BpAIIAOIIEHCs CHCTEMaMy KOOPAMHAT J1a-
€TCsl COOTBETCTBYIOLIMMH COOTHOIIEHUAMH B BUJE MaTPULI.

WnepruanbHble cUCTEMBl HABUTALIMKA UMEIOT B CBOEM COCTaBE JaT-
YUKW JTUHEHWHOTO yCKOPEHUs (aKCeIepoMeTphl) U YIIIOBOW CKOPOCTH (TH-
pockortibl). C UX TOMOIIBIO MOXHO ONPEAETUTh OTKIOHEHUE CBSI3aHHOW €
KOPITyCOM MpHOOpa CUCTEMBI KOOPAMHAT OT CHCTEMBI KOOPJIUHAT, CBS3aH-
HOM ¢ 3eMIIel, TOIy4HB yIIIbl OPUEHTAINN: KypC, TaHTaX U KpeH. JInaei-
HOE OTKJIOHEHHME KOOPAMHAT B BUAE LIMPOTHI, JOJTOTHl W BBICOTHI
orpenensiercs MyTeM HHTETPUPOBaHUS TIOKa3aHUN aKCelIepOMETPOB.

TouHOCTB OnpesieneHus reorpaduueckux KOOpIAnHaT OTMETOK Ha3eM-
HBIX ITyHKTOB 3aBHCUT OT MHOTHX (paKTOPOB, BKITIOYAIONIUX KaK OCOOEH-
HOCTHM aIlllapaTypHOr0 HCIHOJHEHHUS, TaK M MeToAsl 00paboTKu
nHpopmanuu. OCHOBHBIMU (PaKTOpaMH, KOTOPBIE JOJKHBI OBITh YUTEHBI
P OIIEHKE TOYHOCTHBIX XapaKTEPUCTUK KOCMHYECKHX CHCTEM OOHapy-
KEHUS, SBISAIOTCS] OIIMOKK ONpeAEIeHUs MoJImKeHHs eHTpa Macc KA B

259



MPUNOXEHWE |

MIPOCTPaHCTBE, OMIMOKN HETOUHOTO OIPE/IENIEHNsI OPHEHTALINHU CBSI3aHHON
cuctembl kKoopanHaT KA, HETOUHOE OmpeseieHue MOI0KEHUs 0Ceil BU-
3MPHOH cHCTEeMbl KOOpAUHAT, 00YCJIOBICHHOE TOIPEIIHOCTIMU JTaTYMKOB
OpHEHTAIMU U u3MepeHuit 6opToBoro obopynosanus (bO), a Taxke Tex-
HoJloTHYecKre ocobeHHocTn noctpoernst bO (IUCKPEeTHOCTh cheMa HH-
(hopmanuu, HEIMMHEHHOCTH Pa3BEPTKH U T. 11.). Tak, mpu JaibHOCTAX 0T KA
710 TOYKH Ha 3eMHON noBepxHoCTH nopsaka 40 000 kM, XapaKTepHBIX I
BBICOKOAIITUNTHYECKUX U reocTannoHapHbix KA, Tonpko ommbka B Mo-
CTPOEHUH IPUOOPHOM CHCTEMBI KOOPAMHAT B OIHY YIVIOBYIO MUHYTY IPHU-
BOJUT K TOTPEUIHOCTSM OIpeAeNeHnuss KOOPAMHAT TOYKHM Ha 3€MHOMN
MTOBEPXHOCTH (HaIIpuMep JIeCHOTO moxkapa) B 12 kM. B ¢Bsi3u ¢ 3THM BO3-
HHUKaeT BayKHAasI 3a]ja4a [IOMCKa CIIOCOO0B YTOUHEHUS! KOOPIUHAT.

[ ananm3a npouecca KOOpAMHATHOM MPUBSA3KH OTMETOK, TOJIydae-
MBIX B HHPOpMAIIMOHHOM Kajpe BO, ncronbs3yoTces clieayronme CHCTEMBbI
KOOp/MHAT:

— TEOLIEHTPUUECKAasl HHEPLMAIbHAsl CHCTEMA KOOPJUHAT, CBSI3aHHAsI C
3emneii (I'UCK) OX, Y, Z,, y koTopoii Hadano O HaXOAUTCSA B LIEHTPE Macc
3emiir, OCHOBHAs KOOpAMHATHAs MiIockocTh X, 0Y, coBmajnaer ¢ mioc-
KOCTBIO 9KBAaTOpa, och X, HalpaBjieHa B TOUYKY BECEHHETO PaBHOAEHCTBH,
ock OZ, COBNAJIAET C OCBIO BpaIlleHUs 3eMJIN M HarpasiieHa Ha CeBepHBbIil
nostoc 3emitu, ock OY,, TOTIOMHSAET CUCTeMY KOOPAMHAT JI0 TIPABOM;

— ceasanHas cucrema koopauHar (CCK) OcXYZ-, ocu xotopoit
ompenensroTcs ocsmu nHepiuu KA, Hagano koopauaar CCK coBmamaer ¢
ueHTpoM Macc KA, KoTopblii iMeeT 00bIYHO HMIIMHAPUIECKYIO (POPMY, OCh
Z HaIpasJleHa B/I0JIb OCU LIWINHAPA;

— BusupHas cuctema koopaunat (BCK), ogna u3 oceit 6azuca BCK
siBysieTcst BUSUpHO ochbio bO, a octanbHble — n3MepuTeabHbIME ocsiMu bO.

BusupHas cucteMa KOOpAMHAT JKeCTKO cBsizana ¢ bO takum oOpazom,
YTO ee HayaJlo KOOPJHMHAT COBMAAAeT C (POKYCOM ONTUYECKOTIO YCTPOUCTBA.
Tax xak o manHsIM BO ompenensieTcs yrioBoe MojIoKeHHe 1enel, Haxo-
JSIIMXCS HA PACCTOSHUM HECKOJIBKHUX JIECATKOB ThHICSIY KHIOMETDOB,
nojoxxeHue Hauana koopauHat BCK B mpenenax kopmyca KA (pa3zmepamu
MOpsiJIKa HECKOJIBKIX METPOB) HE BIHSAET HA 3TH U3MepeHus. Benencraue
storo Oyznem cuutark cosmnagatomumMu 1eHTpsl BCK u CCK. Ocp Zg
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HarnpasieHa Bioiib ontudeckoit ocu BO. ITnockocts XgOp Yy coBnagaer ¢
(hoKaTBHOM MIIOCKOCTHIO OMTHYECKOTO ycTpoiicTBa bO, B koTOpoit m3me-
PAIOTCA a3UMyTasbHast (0.,) ¥ yriomectHas (B,,) KOOpIMHATHI LENH.

VYroBeie pa3BopoTsl KA BOKpYT meHTpa Macc 00eCIIeUnBaIOTCS CH-
CTEMOW OpPUEHTALIUH.

OcHoBHOI 3aaueii opuentanyu KA spnserca HaBeneHue ocu Zy (BU-
3UPHON O0CcH) B TOUKY HaBeAeHUs H Ha 3eMiie ¢ N3BECTHBIMY IITMPOTOM, TOTI-
TOTOH U MPEBBILIEHUEM HaJl 3€MHOU MOBEPXHOCTBIO U IPUBEAEHUE OCH Y«
B IUIOCKOCTb «0Cb Z, KA — 3Be31a» ¢ HallpaBiIeHUEM B CTOPOHY 3BE3/bL,
BBEIOpaHHOH B Ka4€CTBE OTHOTO M3 OTIOPHBIX OPUEHTHPOB.

[Tonoxxenune cBA3aHHOM cucTeMbl KoopAauHaT KA, npu KOTOpoM BbI-
MOJIHAETCSI OCHOBHAsI 3a/1a4a OPUEHTALINH, Ha3bIBAETCS IPOrPAMMHOM CH-
cremoii koopaunar (IICK) KA. IToBopor 6asuca IICK otHOCHTENBHO
I'MCK, onpenenseMblii MaTpHUIIel HAIIPABISIONIUX KOCUHYCOB (MM Mat-
puneii nepexona ot IICK x I'MCK) u Bekropom yrinoBoii ckopoctu KA

® .., MOXKET OBITH TIPEJCTABIIEH MaTPUYHBIM IIPe0oOpa30BaHNEM.

KA»

Peanuzanus [ICK oGecneunBaeTcs cucremon opuentanun KA mo-
cpeactBom npuBeneHust CCK B monokeHue, mpyu KOTOPOM HarpaBlieHHs Ha
ACTPOOPHEHTUPBI COOTBETCTBYIOT IPOTPAMMHOMY TIOJIOKEHUIO oceit KA.

[Monoxenne BCK ornocurensno CCK omnpenensercst MaTpuiiei me-
pexoma. BO must paccmatpuBaeMbIx THITOB KA KECTKO 3aKpeIIsSeTCs OT-
HOCHUTEBHO KOpITyca W, BCJIEICTBHE 3TOr0, CKOPOCTh BpamieHus bO
OTHOCHUTEIHHO KOHCTPYKIIMU KA npuHUMaeTcs paBHON HYITIO.

CucremMa HeGeCHBIX KOOPIMHAT KCIOIb3YeTCS B aCTPOHOMUU ISt
OTIMCAHUS TTOJIOKEHHSI CBETHJI Ha HeOe MIIM TOYEK Ha BOOOpaXkaeMOW He-
OecHoii cepe. KoopmmHaThI CBETHIT HITH TOUEK 3aIAI0TCSI IByMS YIIIOBBIMHU
BE€IIMYUHaAMH (I/IJII/I I[yraMI/I), OAHO3HAYHO OHNPCACIAIONIUMU TTOJIOKCHUC
00BekTOB Ha HEOecHOM cdepe. Takum oOpa3om, cucTtema HeOECHBIX KOOP-
JUHAT SBIIsIETCA C(HePUIECKON CUCTEMOW KOOPJHMHAT, B KOTOPOU TPEThs
KOOpJIMHATa — PACCTOSIHUE — YaCTO HEU3BECTHA M HE UTPACT POJIH.

CucTeMbl HEOECHBIX KOOPAMHAT OTIMYAIOTCS IPYT OT APYra BHIOOPOM
OCHOBHOM TUIOCKOCTH U HA4aJIOM OTcueTa. B 3aBHCHMMOCTH OT pemiaemMoin
3aJ1auyu MOXET OBITh O0Jiee yAO0OHBIM UCTIOIB30BaTh TY HIIH HHYIO CHCTEMY.
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Haubonee yacTo UCTIONB3YIOTCSl TOPU3OHTAIBHAS U 9KBaTOpUAIbHBIC CH-
CTeMBI KoopnHaT. Pexe — skmunTryeckas, raJakTuieckas u IpyTue.

B cucremax kOOpIMHAT MOXKHO BBLIEJINTD TPH IIOHSTHUS: MECTHAsI, T€0-
LEHTpUYECKasl MHEpPLHUaIbHasl U I'eOLEHTPUYECKasl TPUHBUYCKas (Bpa-
aroIascs) NpsMoyrojibHasi cucTeMbl koopauHat. Kpome toro, crienyer
HUMETh B BUJly JOCTaTOYHO OOJIbIIOE U Pa3sHOOOPa3HOE KOJIUYECTBO CBS-
3aHHBIX CHCTEM KOOpAMHAT (cBsi3aHHbIX ¢ KA, ¢ mpubopamu, ¢ TuHuel BU-
3UpPOBAHHUA).

T'opuszonTanbHas cucTeMa KOOPAMHAT. B 3T0il cuctreme ocHOBHOM
IUIOCKOCTBIO CIIY’KHMT IUIOCKOCTh MaTE€MaTH4EeCKOro ropuszoHTa. OmHOM
KOOpAMHATOM ITPH 3TOM BeIOMpaeTcs 1100 BbICOTa cBeTHIIa A1, THOO ero 3e-
HUTHOE PACCTOSHUE Z, APYTON KOOPAMHATON MPUHUMAeETCs a3UMyT A.

Bricotoii i cBeTHIIa HAa3bIBAaeTCA IyTa BEPTUKAIBLHOTO KpyTa OT MareMa-
THYECKOTO TOPHU30HTA 10 CBETUIIA, WM YTOJI MEXLY IFIOCKOCTBIO MaTeMaTH-
YeCKOro TOPU30HTA U HAIIPABJICHHEM Ha CBETHIIO. BBICOTBI OTCUNTHIBAIOTCS
B mpenenax ot 0° mo +90° k 3enuty u ot 0° 10 —90° k HagUDY.

3eHUTHBIM PACCTOSHHUEM Z CBETHJIA Ha3bIBAETCS Ayra BEPTUKAIBHOTO
Kpyra OT 3€HHUTa 10 CBETHJIA, UM yroj MEXIy OTBECHOW JIMHUEH U Ha-
MPaBJICHUEM Ha CBETHJIO. 3CHUTHBIC PACCTOSIHHUS OTCUMTHIBAIOTCS B TIpe-
nenax ot 0° go 180° ot 3eHUTA K HAAHPY.

A3uMyTOM A CBETHJIAa HA3bIBAETCA Ayra MaTeMaTHYECKOTO TOPU30HTA
OT TOYKH IOra J0 BEPTHUKAJIBHOTO Kpyra CBETHJIA, UM YIOJ MEXIY MOJy-
JCHHOUN JMHUEH W JUHHEH MepeceuyeHus MIOCKOCTH MaTeMaTH4eCcKOTo
TOPHU30HTA C MJIOCKOCTHIO BEPTUKAIBHOTO Kpyra CBETHIa. A3BUMYTHI OT-
CUHUTBHIBAIOTCSl B CTOPOHY CYTOUHOTO BpalleHHs HeOecHOH cdepsl, TO eCTh
K 3amajy oT TOYKH fora, B mpegenax ot 0° go 360°. MHorna a3uMyThl 0T-
cunteiBarotrcst ot 0° mo +180° k 3amaxy u ot 0° mo —180° x BocToKy. (B
re0Je3UH a3UMYThl OTCUUTHIBAIOTCSL OT TOUKH CEBEpa.)

IlepBasi 3xBaTOpHAIbHAS CUCTEMA KOOPAUHAT. B 5T0i1 cucreme oc-
HOBHO¥ IJIOCKOCTBIO SIBJISIETCS TUIOCKOCTh HEOEeCHOro 3kBaropa. OmxHoH
KOOPJIMHATOM TPU ITOM SIBIIICTCSI CKIIOHEHHUE O (pexke — MOJIIpHOE pac-
cTostHUeE p). Jpyroit KoOpAMHATON — 9acOBOW yTOI £.

CkJIOHEHHEM O CBETHJIa Ha3bIBACTCS Iyra Kpyra CKIOHEHHUS OT He-
0OECHOT0 PKBATOpa JI0 CBETHUIIA, WIIH YTOJI MEX]Y TIOCKOCThIO HEOSCHOTO
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9KBaTOpa M HampaBieHHEM Ha cBeTUI0. CKIOHEHHs OTCUMTHIBAIOTCS B
npenenax ot 0° mo + 90° x CeBepHOMy Toitocy Mupa u oT 0° 1o — 90° k
HOxHOMY mosntocy Mupa.

[TossipHBIM paccTOSIHUEM p CBETHIIA Ha3bIBACTCS Ayra Kpyra CKIOHe-
Hus oT CeBepHOro Mojrca MUpa 10 CBETHIIA, WM YTOJI MEKIY OChIO MHpa
1 HalpaBjIeHUEM Ha cBETHJIO. [loJsipHbIE pacCTOSHUS OTCUUTHIBAIOTCS B
npenenax ot 0° go 180° ot CeBepHoro nomiroca mupa k OxHOMY.

YacoBbIM YITIOM # CBETWJIa HA3bIBAETCS Jyra HeOECHOTO 3KBAaTOpa OT
BEpXHEW TOUYKH HeOeCHOTo 9KBaTopa (TO €cTh TOUKHU TepeceueHus Hebec-
HOTO 9KBaTropa ¢ HeOeCHbIM MEPHIMAHOM) O Kpyra CKIIOHEHHs CBETUIIA,
WIM JABYTPAHHBIM yroja MEXIy IUIOCKOCTSMH HEOECHOTO MEpHUIHaHa M
Kpyra CKJIOHeHHs cBeTHJ1a. YacoBbI€ YITIbl OTCUUTHIBAIOTCSA B CTOPOHY CY-
TOYHOTO BpalleHust HeOecHOH cepbl, TO €CTh K 3amay OT BEpXHEH TOUKU
HebecHoro 3kBatopa, B npeaeiax ot 0° 1o 360° (B rpasycHOl Mepe) Wi
ot 0" 10 24" (B yacoBoit Mepe). HOT1a YaCOBBIE YIIIBI OTCUUTHIBAKOTCS OT
0° go +180° (ot 0" mo +12") k 3amamy u ot 0° mo —180° (ot 0" mo —12")
BOCTOKY.

Bropas s3xBaTopuasibHas cucTeMa KOOpAUHAT. B 310l cucteme, Kak
U B [IEPBOM HKBATOPUATIBLHOU, OCHOBHOH INIOCKOCTBEO CIIYXKUT INIOCKOCTH
HEOECHOTO PKBATOPa, a OMHOW KOOPIAMHATOW BEIOPAHO CKIOHEHHE O (pexke
— TOJIIPHOE paccTosHue p). [pyroil KoOpaIuHATOH SBIISETCS MPSIMOE BOC-
XOXKIICHHE 0.

IIpssmeiM BocxoxkaeHueM (RA, o) cBeTHa Ha3bIBaeTCs Jyra Hebdec-
HOTO HKBAaTOpa OT TOUYKU BECEHHErO PAaBHOAEHCTBUS JI0 Kpyra CKIIOHEHHS
CBETHJIA, UJIM YTOJI MEK/Y HallpaBJIEHUEM HA TOUKY BECEHHETO PaBHOAEH-
CTBUS U TUIOCKOCTBIO Kpyra CKJIOHEHHs cBeTwia. [IpsmMble BOCXOXKIEHUSA
OTCUMTBIBAOTCS B CTOPOHY, IPOTHBOIIOIOKHYIO CyTOUHOMY BPAIEHHIO He-
Oecnoit cdepsl, B mpenenax ot 0° go 360° (B rpaxycHoii Mepe) uiu ot O
10 24" (B 4acoBoi Mepe).

RA — acTpoHOMHYECKUIT SKBUBAJIEHT 3eMHOM nonrotel. U RA, u mon-
roTa U3MEepSIOT YIojl «BOCTOK-3a11a» BJOJIb 3KBATOpa; 00e Meprl OepyT OT-
CYET OT HYJIEBOTO IYHKTA Ha dKBarope. s 10IroTel HYJI€BOW MyHKT —
HYJIEBOW MepuanaH, 1isi RA HyneBoi OTMETKOM SBIsIeTCs MECTO Ha Hele,
rae ConHie nepecekaeT HeOECHBIN SKBATOP B BECCHHEE PaBHOICHCTBHE.
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Touka BeceHHero paBHOQeHCTBUA
® Obvekt — HebecHbit akBaTOp

Puc. I1.3. HeGecHas cdepa

OO0bexT Ha HeOeCHOM KBaTOpe UMeeT ckioHeHue 0°.

CKJIOHEHHE CeBEpHOTO TMoToca HebecHou ceprl paBHO + 90°.

Cxiionenue 1oxHoro — 90°.

V CKJIOHEeHHs BCEra YKa3bIBAETCs 3HAK, JaKE €CIIM CKIIOHEHHE TI0JI0-
AKUTEIHHO.

CxiioneHne HeOeCHOr0 0OBEKTa, MPOXOSIIEro Yepe3 3eHUT, paBHO
mupoTe HalmoaTens (€CIM CYMTaTh CEBEPHYIO IMUPOTY CO 3HAKOM +, a
IOKHYIO OTpHULIATeNIbHON). B ceBepHOM momymiapuu 3eMiIu s 3aJaHHOK
LIMPOTHI (¢ HeOECHBbIE OOBEKTHI CO CKIIOHEHUEM O > 90° — ¢ He 3aXomsT 3a
TOPU30HT, TO3TOMY Ha3bIBAIOTCS He3axoaauMuy. Ecii ke ckiionenue 00b-
ekTa 0 <—90° + ¢ , To OOBEKT Ha3bIBACTCS] HEBOCXOASAIINM, A 3HAUUT, OH HE
HaOII01aeM Ha IUPOTE .

IKIUNTHYECKAS CHCTeMa KOOPAMHAT. B 3Toil cucteme OCHOBHOM
TUIOCKOCTBIO SIBJIETCS TNIOCKOCTh SKIMUNTUKHI. OTHON KOOPAWHATOM MpH 3TOM
SIBIISICTCSI DKJIANITHYECKAS IUPOTA B, @ TPyTroi — IKIAMITHYECKAs TOITOTA A.

OKIMNTUYECKOHN ITUPOTOH B cBeTHIIa Ha3bIBaeTCA IyTa Kpyra MIMPOTHI
OT 3KJIMOTHUKHU 10 CBETUJA, MJIM YTOJ MEXIY IUIOCKOCTBIO SKIMITUKU U
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HanpaBJICHUEM Ha CBETHJIO. DKJIMIITUYCCKUE MUPOTHI OTCUUTHIBAIOTCS B
npenenax ot 0° mo + 90° x ceBepHOMY MONTFOCY SKIUTITUKA 1 0T 0° 10 — 90°
K F0)KHOMY ITOJTFOCY KITUIITHKH.

DKIUIITUYECKON JJOJTOTOM A CBETHIIA HA3BIBAETCS IyTra SKIUITUKH OT
TOYKH BECEHHETO PaBHOJCHCTBHUSI JI0 KPyra IIUPOTHI CBETHIIA, WU YTOJI
Me)KI[y HaHpaBHeHI/IeM Ha TO'—IKy BCCCHHETO paBHOI[eHCTBI/IH U IIJIOCKOCTBIO
KpyTa IIAPOTHI CBETHIIA. DKIUITHICCKHE JONTOTH OTCUNTHIBAIOTCS B CTO-
POHY BUIUMOTO TOI0BOTO ABIKeHHsT COHIIA ITO SKJIUIITHKE, TO €CTh K BOC-
TOKY OT TOYKH BECEHHETO PaBHOJACHCTBUSA B mpeaenax oT 0° mo 360°.

l'amakTH4yeckasi cucreMa KOOpAMHAT. B 2T0ii cucteMe 0CHOBHOM
IJIOCKOCTBIO SIBJISICTCS TUIOCKOCTh Harmew ['amaktuku. OgHO#M KOOpAMHA-
TOH OpHU ITOM SIBJISIETCS TaJIaKTUUYECKasl IUpoTa b, a Apyroil — rajakruye-
ckas goirora .

lNanaktuueckoit mWUpoTol b cBeTUIA HA3BIBACTCS Ayra Kpyra rajak-
TUYECKOM IHUPOTHI OT IKJIUMNTUKH JIO CBETHJIA, UIIU YToJl MEeXay Ioc-
KOCTBIO TJIAKTHYECKOTO DKBATOPA U HATIPABICHUEM Ha CBETHUIIO.

lNajmakTryeckne MHUPOTHI OTCUYUTHIBAIOTCS B mpenenax ot 0° mo + 90°
K CEBEpPHOMY Tr'aJlaKTUYECKOMY MOItocy U 0T 0° 10 — 90° K 10)KHOMY raiak-
TUYECKOMY MOJIIOCY.

lNanaxTndeckoil monroroil / cBeTHIIa HA3bIBAETCs AyTa ralaKTHYeCcKoOro
9KBaTOpa OT TOUKM Hayana orcdera C 10 Kpyra raJakTH4ecKON IIUPOTHI
CBETWJIA, WM YTOJl MEX/y HallpaBJICHUEM Ha TOUKy Hadana orcuera C u
IJIOCKOCTBIO KpyTa rajlakTHUeCKON IIMPOTHI cBeTWIIA. ["anakTnueckue noi-
TOTBI OTCUUTHIBAIOTCS NMPOTUB YaCOBOM CTPENIKH, €CIIM CMOTPETH C CEBEp-
HOTO TraJIAKTUYECKOr0 MOJII0CA, TO €CTh K BOCTOKY OT TOYKH Hayalla 0TcueTa
C B ipenenax ot 0° 1o 360°.

Hcnosb3oBanne pa3InyHbIX CHCTEM KOOPAUHAT

1 opuzonmanvhas cucmema KoOpOUHam UCHOIIb3YeTCs ISl OIPEACIICHUS
HAaIIpaBIIEHHUs HA CBETUJIO C IIOMOIIBIO YITIOMEPHBIX HHCTPYMEHTOB U IIPU Ha-
OJIONICHUSIX B TEJIECKOII, CMOHTHPOBAHHBIH Ha a3UMYTaIbHOH YCTaHOBKE.

Ilepsas skeamopuanvras cucmema KOOpOUHAmM UCIONb3yeTCs A
oTIpenieIeHnsl TOYHOTO BPEMEHH M MIPHU HAOIIOCHHUSIX B TEIECKOI, CMOH-
THPOBAaHHBIN HAa SKBATOPHAIEHOW YCTAaHOBKE.
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Bmopas skeamopuanvhas cucmema koopounam SBIsieTcs: 00IIenpu-
HSITOW B aCTpOMETpUU. B 3TOM cucTeMe COCTaBIISIOTCS 3BE3/IHBIE KaPThl U
OIIMCHIBAKOTCA ITOJIOKCHUS CBCTHUII B KaTaJlorax.

Draunmuveckas cucmema KOOPOUHAM UCTIONb3YETCs B TEOPETUICCKOM
ACTPOHOMUH TIPH ONPEIeTICHIH OPOUT HEOECHBIX TElI.

Ceszannas cucmema KOOpOUHAmM MCTIONB3YETCS TSl OMTUCAHHS KOOP-
muHar KA.

Ilpubopnas cucmema xoopounam UCIOIAB3YETCs TIPU ONMCAHUN JTaH-
HBIX KOHKPETHOTO Mpubopa.

Busupnas cucmema koopOounam MCTIONB3YETCs ST OMUCAHUS CBS3H
nonoxxenust KA u menn.

I1.1.2. Tuns! opouT

OpOuta — TpaeKTopus JBIKEHNUS (PU3HMUIECKOro Tena (CIyTHHKa) B TI0JIe
MPUTSKEHUA PYroro, 00j1ee MaCCUBHOIO LIEHTPAJILHOTO Tejla. Takumu Tpa-
EKTOPUSIMH MOTYT OBITh OKPY>KHOCTb, SJUIHIIC, Tapadosia Wi runepooa.

OpOuTanabHOE IBUKEHHE TeJl OMHMChIBaeTCs 3akoHamu Kerepa.

[epBbiii 3aKkoH: OpOHUTHI BCEX IUIAHET SBISIOTCS SIUIATNICAMHU, B OTHOM
13 (oKycoB KOTOphIX HaxoauTcs: ComHLe.

Bropotii 3akoH: JIBUKEeHHE KaXK0W TUIAHETHI IPOUCXOANT TakK, YTO pa-
Ty C-BEKTOP, TIPOBE/ICHHBIH 13 TieHTpa CoHIIA K TIIAHETe, 32 paBHbIC MPO-
MEXXYTKH BPEMEHH MTOKPBIBACT PABHBIE IIOLIA/IH.

Tperuii 3akon: KBagparsl neprnonoB o0parieHus pa3inyHbIX IJIaHET
BOKpYT COJIHIIA OTHOCATCSI KaK KyObl OOJIBIINX TOIYOCEH DIUTUIICOB OPOHT.

KennepoBbiMu d5ieMeHTaMH OPOUTHI SIBISFOTCSL:

e (QoxanpHBIA napaMeTp p, OONbIIas TOIXYOCh @, PaguyC NEpH-
LEHTPA, PAJNyC allOLEHTPa — ONPEICIIIOT pa3Mep OpOHTHL,

*  DKCIICHTPHUCHTET (e) — ornpenensieT (opMy OpOUTEHI,

*  HakJIOHEHHUE OpOUTHI (i),

*  JIOJITOTA BOCXOJSINETO y37a (£2) — ompeessieT MOI0KEHHUE TII0C-
KOCTH OpOHUTBHI HEOECHOTO TeNa B MPOCTPAHCTBE,

* apryMeHT HepuueHTpa (®) — 3aJacT OPUEHTALHUIO amnapara B
TUIOCKOCTH OpOUTHI (4acTO 3aJ1af0T HAIlIPaBJICHUE HA TIEPULICHT),

* MOMEHT IIPOXOXKAeHHs HebecHoro Tena uepes nepunentp (7)) —
3aJaeT NPUBSI3KY 110 BPEMEHH.
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OTH 3IIEMEHTHI OHO3HAYHO OMPENENSIIOT OPOUTY HE3aBUCHMO OT €¢
(hopMBI (AIUTHNITHYECKON, TTapadonmaeckol wiu runepoormaeckoit). Oc-
HOBHOW KOOPJUHATHOW IIOCKOCTHIO MOXKET OBITh TIOCKOCTh YKIUITUKH,
MJIOCKOCTh TAJaKTHKH, TIIOCKOCTh 36MHOTO dKBaropa u T.J. Torma aime-
MEHTBI OPOUTHI 33JIAI0TCSI OTHOCUTEIBHO BBIOPAHHOM TIOCKOCTH.

[To reomerpuyeckoit popme OpOUTHI JENATCS Ha KPYTOBBIE U DILIUTI-
TUYECKHUE, C TEM UM UHBIM SKCIICHTPUCUTETOM.

[o yriy HaknOHEHHMS i MIIOCKOCTH OPOUTHI K IIIOCKOCTH 36MHOTO K-
BaTopa — Ha ’KkBaTopuanbHbIe (i = 0°), momsipubie (i = 90°), HaKITOHHEIE (i
— moboe, kpome 0° u 90°).

ITo coorHomeHuIo nepuona obpamieHus T,z BOKPYT 36MHOTO IIapa ¢
3eMHBIMU WJTH COJTHEYHBIMH CYyTKaMH — Ha HECHHXPOHHBIC, KBA3HCHHXPOH-
HbIE, CHHXPOHHO-CYTOYHbIE (T€0CHHXPOHHBIE), COJTHEUHO-CHHXPOHHBIE.

I'eoctanmonapuas opouta (I'CO) — kpyrosast opouTa, pacIoIoKeH-
Has Haj dkBaropoMm 3emun (0° MIUPOTHI), HAXOSCH HA KOTOPOM HUCKYyC-
CTBEHHBII CIIYTHUK 0OpaIiaeTcsi BOKPYT IUIAHETHI C YIIIOBOW CKOPOCTHIO,
paBHOM YIIIOBOM CKOPOCTH BpallleHUs] 3eMITH BOKPYT OCH, U TOCTOSIHHO Ha-
XOJIUTCS HaJl OJIHOM W TOM K€ TOYKOM Ha 3eMHOM noBepxHocTH. I'eocra-
LIMOHAPHAsI OPOUTA SIBIISICTCS PA3HOBUIHOCTHIO T€OCUHXPOHHON OpPOUTHI U
WCTIOIB3YETCS [T pa3MeIeH s NCKYyCCTBEHHBIX CITyTHUKOB (KOMMYHHKa-
LIMOHHBIX, TEJICTPAHCISAIUOHHBIX U T. II.).

Cunxponnasi opouta (CO) — opbura, o0yaaromas TeM CBOHCTBOM,
YTO TIEPUOJT OOpAIlIeHHs TeJla, IBUTAIOIIETOCs M0 3TOH OpOUTE, COBIAIALT C
MIEPHOJIOM BpAIICHHS [IEHTPATBHOTO TeJIa STOH OPOUTHI BOKPYT CBOCH OCH.

Ecnu mitockocTh CHHXPOHHON OpOUTHI COBIAAET € TUIOCKOCTHIO K-
BaTOpa IEHTPAIBLHOTO TeJa, TO TaKyl OpOUTY HA3BIBAIOT CTAIIHOHAPHOM.
CryTHHK Ha CTaIlMOHAPHOM OpOUTE KaXKeTCsI HEMOJBI)KHBIM C TOUYKH 3pe-
HUs HaOMroaTeNel, HaXoAAIIUXCs Ha IIEHTPAJIbHOM TeJIe.

MHuorue HUCKYCCTBCHHBIC CITYTHUKU 3emin HaxogsaTcCAa Ha reocranuo-
HapHO opOuTe.

I'eocunxponnas opouta (I'CO) — opOura Bokpyr 3eMiH, AJsl KOTO-
Ppo¥ iepro/ 00paleH s HAXOSIIET0Cs HA Hel CITYTHUKA PaBEH 3BE3THOMY
MIEPHUOJTY BpPAIICHUS 3eMIIH.

Ecnu Takast opOuta Kpyropasi U JIS)KHUT B INIOCKOCTH 3€MHOTO JKBa-
TOpa, TO CITyTHHK B HEOE MPAKTUYECKH HETIO/IBIKEH, M B TOM CITydae ero
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opOuTa Ha3bIBaeTCs reocTalMOHapHOM. [eocTanonapHas opoura mpo-
xoauT Ha Bbicote 35 800 kM.

s 3emnn ¢ ee mepruoAOM BpalleHUs] OTHOCUTEIHHO 3BE3/, PAaBHBIM
23 yaca 56 munyT 4,1 cekyH/bl, pagryc OpOUTHI F€OCTALIMOHAPHOTO CITYT-
HuKa paBeH 42160 xuomeTpam, T.e. €e BBICOTa HaJl 3eMHOM TTOBEPXHOCTHIO
cocTaBiisieT okoso 35800 KuJIoMeTpoB.

CraroHapHbIe HCKYCCTBEHHBIE CITYTHUKH 3€MJTH UCTIONB3YIOTCS TIpe-
HMMYILECTBEHHO B MHTEPECax KOCMHUYECKON CBSI3H, & TaKKe ITOCTOSTHHOTO
MOHHUTOPUHTA 3€MHBIX aTMOC(hEpPHI 1 TOBEPXHOCTH.

CrnyTHHK Ha TEOCHHXPOHHON OpOMTE, HAKIIOHEHHOM K 3KBaTOpHab-
HOW TUTOCKOCTH 3€MIIH, B TEYSHHE CYTOK (TIPU HAOTIOIEHUH C 3eMJTH ) OTIH-
CbIBaeT Ha HeOe BOCBMEPKY.

Huskas onopunasi opoura (HOO) — opbuTa KOCMHUYECKOTO arnmapara
oxoio 3emin. B o0miem cirydyae cauTaercs, 9To KOCMHUYECKHH armapar Ha-
XOJIUTCS Ha OTIOPHOM OpOUTE, €CIIM OH JABIIKETCS C MIEPBOM KOCMUYECKON
CKOPOCTBI0, KOTOpast IS ITaHETHI 3eMJIsl COCTaBIsIeT mopsiaka 7,9 km/c, u
HaXOJUTCS Ha BBICOTE, IJIe COOTBETCTBYIONIAS IIOTHOCTh BEPXHUX CIIOEB
arMochepsl B IepBOM MTPUOIIKEHHH, JTOMYCKAaeT KPYTrOBOE WIIH AIITUIITH-
yeckoe aprkenne. O0braHo Beicora HOO cocrasisieT 250 kM.

Tak Kak crtocOOHOCTH PaKEeThI-HOCHTESI BBIBOAUTH MACCy Tella Ha OKO-
JI03eMHYTO OPOUTY 3aBHCHUT OT HAKIIOHEHHUST OPOUTHI K TIIOCKOCTH IKBATOPA,
00br9HO Tpenmnoinaraercs, uro HOO mMeeT HaKIIOH K SKBAaTOpY, COBIIA-
JAIOIIUH C MHUPOTOM CTApTOBOM TUIOMIAAKH, C KOTOPOU OBLI OCYIIICCTBICH
3amyck. J{pyrue HakiIOHeHUsT OpOUTHI BEAYyT K YMEHBIICHHIO TTApaMETPOB
PaKEeTBI-HOCHUTEIIS IO CITIOCOOHOCTH BBIBOJIA TPY3a HA OPOUTY.

Bpewms xu3au (i Bpemst HaxoxaeHust KA va HOO) 3aBucut ot 6ai-
JUCTUYECKUX TTapaMeTPOB UCKYCCTBEHHOTO HEOECHOTO Tella ¥ OT TeKyIIeH
aktuBHOCTH COJHIIA, KOTOPOE BIUSAET Ha MPOTSHKEHHOCTh BHEIITHUX CIIOEB
arMocdepsl 3emin.

I'eonepexomnasi opoura (I'T1O) — opOurta, SBISIFOIIASCS TIEPEXOTHON
MEXIy HU3KOI omopHOil opOuToil (BbicoTa mopsaaka 250 kM) u reocra-
nroHapHOH opouToit (Beicota 35 800 km). B ommrrane or HOO u I'CO, xo-
TOpPBIE B IEPBOM NPHOIIKEHUH SIBISIFOTCS] KPYTOBBIMH, TIEPEX0iHast opOuTa
— 3TO CWJIBHO BBITSHYTas JUIMNTHYECKas TpaeKTopus ABkeHus KA, me-
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pureit kotopoii nexxut Ha paccrosann HOO ot 3emny, a arnoreii — Ha pac-
crostanu ['CO.

3aBepiienue BoiBoga KA Ha 'CO mpoucxonuTt, Korjaa OH JOCTUTAaeT
arores IpU JBMKEHUS 110 IeONepexoqHol opoute. B 3ToT MoMeHT pas-
TOHHBIN OJIOK COOOIIAET annapaTy pa3roHHbIN UMITYJIbC, KOTOPBIHM IpeBpa-
LIAET ero AUIMNTUYECKOE IBI)KEHHE B KPYTOBOE C IIEPHOIOM O0paIIeHHs
BOKPYT 3€MJIH, PABHBIM JJIMHE CYTOK.

Couneuno-cunxponnas (CC) (uHOTAa OIIMOOYHO MMEHYyeMas re-
JIMOCUHXPOHHOM) OpOHTa MPEACTABIACT COOOH reOLEHTPUIECKYIO OpOUTY
C TAKMMH [1apaMeTPaMu, 4TO 0OBEKT, HAXOASAIINICS Ha TaKOH opOuTe, po-
XOIUT HaJl JII000H TOUKOH 3€MHOM MOBEPXHOCTH NPUOIN3UTENHHO B OAHO
1 TO € MECTHOE COJTHEYHOe BpeMsl. TakuM 00pa3oM, yroil OCBEIICHHS 3eM-
HOM MOBEPXHOCTH OyzeT NPUOIU3UTENIFHO OIMHAKOBBIM Ha BCEX IPOXOAAX
CIyTHHKAa. Takue IIOCTOSIHHbIE YCJIOBUS OCBELICHHMS OYEHb XOPOILO
MTOJTXOJIAT JIJISl CITyTHUKOB, TTOYYAIOIINX N300paKeHHsI 36MHOM TTOBEpX-
HOCTH (B TOM YHCIIE€ CITyTHHKOB JTUCTAHIIMOHHOTO 30HAMPOBAHUS 3E€MIIH,
MeTeoCyTHHUKOB). OIHAKO HY’KHO yYHTBIBATh IOJIOBBIE KOJIEOAHUS COJI-
HEYHOT'0 BPEMEHH, BBI3BaHHbIE JUTUITHYHOCTHIO 36MHON OpOUTHI.

Hampumep, cinytauk «LandSat-7», HaXoasSImwiicsi Ha COTHEUYHO-CHH-
XPOHHOI OpOHTE, MOXKET NEePeceKaTh IKBATOP MATHAALATD pa3 B JEHb, KaK-
ne1if pa3 B 10:00 MmecTHOTO BpeMeHH.

st noctrkeHust HOTOOHBIX XapaKTePUCTUK apaMeTpbl OpOUTHI BbI-
Ouparorcst TakUM 00pa3oM, YTOObI OpOHUTa MPELEeCCHpOBaIa B BOCTOYHOM
HarnpaBieHnd Ha 360 rpagycoB B rox (mpuOnm3uTenbHO Ha | rpamyc B
JIeHb), KoMIieHcupyst Bpamenue 3emin Bokpyr Connua. Ilpeneccus mpo-
HCXOMNT 32 CUeT B3aMMOICHCTBHUS CIYTHHKA C 3eMIeii, HEKPYTJIOH M3-3a
HOJAPHOTO cxarusi. CKOPOCTh MPELIECCUH 3aBUCUT OT HAKJIOHEHHSI OPOUTHI.
Hy»xHoli ckopocTy niperieccu MOKHO JJOCTUY JIILb JJ1sl ONTPEAECIIEHHOTO
JIara3oHa BBICOT OpOMT (Kak MpaBuilo, BeIOUparoTcs 3HadeHus: 600-800
KM ¢ niepuogaMu 96-100 muH), He0OXOIUMOE HAKIIOHEHHUE JIJIsl YIIOMSHY-
TOTO JIMara30Ha BICOT 0koJio 98°. Jljist OpOUT C OONBIIMMHE BBICOTAMH TPE-
OyroTcst BecbMa OOJIbIIME 3HAYCHUS HAKJIOHEHHS, M3-3a YEro B 30HY
MOCEUICHNH CITyTHUKA MEPECTAarOT NONaiaTh NOISAPHBIE O0IACTH.

JlaHHbIli THIT OPOUT MOXKET UMEThH pa3nuHble Bapuauuu. Hanpumep,
BO3MOXKHBI COJIHEUHO-CUHXPOHHBIE OPOUTHI ¢ OOJIBIINM 3KCLIEHTPUCHUTE-
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Tabnuya I1.1
Bricota | Opmenranus | [eomerpude- [lepron oOpa-
Turm opOUTEI | OPOUTEHI, |TUIOCKOCTH Op-| CKWW BUJ | IIEHUS CITYT-
TBIC. KM ouTHI (i) OpOUTHI HHKa, 9ac
DKBaTOpHAIIb-
HuskoBreicotnast| 0,5-2 p Kpyrosas 1,5-2
Hasl HaKJIOHHAs
CpeqHeBBICOT Haxnonnad
P Hast 5-15 | nmpsmas u 00- | Kpyrosas 4-8
parHas
Ilepurei Haxnonnas
Beicokoammun- | ot 0,46, DnaunTuye-
2> | mpsiMasi 1 00- 3-24
THYECKast arorei ATHAS cKast
no 71 p
I'eocTannonap- 36 OxBartopuanb- | [eocrammo- 24
Has Has HapHas

ToM. B 3TOM ciiydae cosiHeUHOE BpeMs mpoxojia OyneT 3a)uKCUPOBAHO
TOJIBKO JIJIST OTHOM TOYKH OPOUTHI (KaK IPABHIIO, TICPUTES ).

[Tepuox oOpareHus BRIOMPASTCS B COOTBETCTBHH C HEOOXOTUMBIM TIC-
PHOIOM ITOBTOPHBIX TIPOXOIOB HAJl OHON M TOM K€ TOUKOM MOBEPXHOCTH.
XOTsI CIYTHUK Ha KPYrOBOH COJTHEYHO-CHHXPOHHOM OopOUTE mepecekaer
9KBATOP B OJTHO ¥ TO K€ MECTHOE BPEMSI, 3TO TIPOMCXOIUT B PA3HBIX TOUKAX
9KBaTOpa (Ha pa3HOU JIONTOTE) M3-3a TOTO, YTO 3eMIISI [IOBOpAYMBAETCS Ha
HEKOTOPBIH YToJI MEXITy IPOXoJaMu CIyTHUKa. [Ipeanonokum, nepuosn 00-
pameHust cocTaBisieT 96 MUH. DTO 3HaYEHUE HAIEJIO JAEIUT COITHEYHBIC
CYTKH Ha MATHAIarTh. TakuM 00pa3oM, 3a CyTKH CITyTHHK MPOUIET HaL
MATHAAUATbIO PA3HBIMH TOYKAaMH 3KBATOpa, 4€PE3 CYTKU BEPHYBHIIUCH K
riepBoii Touke. [Tombupast 6osee cioKHbIe (HE IIeNTbIe) OTHOIICHHSI, MOYKHO
YBEIMYUTH YHCIIO TIOCEIAEMbIX TOYEK 33 CUET YBEIMYCHHS TIeproja IMo-
CCIICHUSI OOHOU U TOU K€ TOUKHU.

CrieralibHbIMU CITy4asiMU T€OCHHXPOHHOM OPOUTHI SIBISETCS OpOUTa,
Ha KOTOPOH IMOCEIIeHNe KBATOpa MPOUCXOJUT B TOJIJICHB/TIOTHOY, a
Takke opOuTa, JekKaIias B INIOCKOCTH TEPMHUHATOPA, TO €CTh B MOJIOCE 3a-
KaToOB ¥ BOCX0J10B. [locieHnii BapHaHT HE UMEET CMBICHA JIJISl CITy THUKOB,
OCYIIECTBISIONIMX ONTHYCCKYI POTOCHEMKY, HO XOPOII JIJIsl pajapHbIX
CIIyTHHKOB, TaK Kak 00ecledyrMBaeT OTCYTCTBHE YYaCTKOB OpPOWTHI, Ha
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KOTOPBIX CITyTHHUK TONaaeT B TeHb 3eMin. Takum obpa3om, Ha Takoii op-
OuTe coHEeYHBIE OaTapeu CIyTHHUKA MOCTOSHHO ocBemaroTcsi CoTHIIEM.

Ipumeyanue: HaknoHneHne opoOUTHI { — IBYXTPaHHBIH YTOJ MEKAY K-
BaTOpHAIBHOW W OPOWTAIBHON TIOCKOCTSAMHU (i JIGKHT B TIpenenax
0...180°), oTcUnTHIBaEMBIil IPOTUB YaCOBOW CTPEINKH Il HaOMroIaTens,
HAaXOJSIIErocs B TOUKE BOCXOMAIIETO y3Ia.

Opbuty Ha3pBalOT moispHOW mnpu i=90°; sKBaTOpHaIbHOU —
nipu i = 0°; HaxsoHHOM Tpu 0 < i <90°.

I1.1.3. MeToab! npeodpa3oBaHusi KOOPAUHAT

N3yyenne kocMu4ecknx 0ObEKTOB B TOM MM MHOM CTENEHH CBSI3aHO C
TIBYMS ITpOOIeMaMy aCTPOHOMHEH — TIPOOJIEMOM TOYHOTO OTIPEAEICHUS TTOJI0-
KEHUsI HEOECHOTO TeJla B OIPEICIICHHON CHCTEME KOOPANHAT Ha 3aaHHbII
MOMEHT BpEMEHH U MPoOIeMoit 00paboTKH HAOIIOACHUH STOr0 00bEKTA.

[l pemieHust 3TUX 3a71a4 HAJ0 3HATh HE TOJIBKO 3aKOH JIBMIKEHUS He-
OecHOro 00BEKTa, HO M 3aKOHBI, IT0 KOTOPHIM BBIOpaHHAS CHCTEMa KOOp-
JMHAT MEHSET CBOIO OPHEHTAIMIO B MpocTpaHcTBe. HeoOxonnmo mytem
MOAXOJISIETO MpeoOpa3oBaHmsl KOOPAWHAT HAUTH CUCTEMY OTCYETa, B KO-
TOPOH ypaBHEHHS IBIKEHUS 00BEKTa UMEIOT HanOOoJIee TIPOCTYIO GOpMYy.

Kpome BrIOOpa cuCTEMBI KOOPIUHAT, BOSHUKAET MPOoOIIeMa CBS3H pa3-
JMYHBIX CUCTEM KOOPIMHAT. DTO BBITEKACT U3 TOTO (aKTa, YTo MOIOKEHNE
TOYKH Ha 3eMJie OTIpe/IeTIeHO B O/IHOM cHcTeMe KOOpANHAT, ojoxenue KA
B TIPOCTPAHCTBE — B JPYTOi CHCTEME KOOPAWHAT, MOJIOKEHNE 00hEeKTHBA
OopToBoro obopynoBanus — B TpeTheil cucreme. Heobxonum maremaruye-
CKHUH arrapar, o3BOJISIFOIIUN YIOOHBIM CITIOCOOOM TiepeaBaTh HHPOpPMa-
U0 O TOJOXKEHUU 00BEKTHBAa OOPTOBOTO 0OOPYIOBAHMS OTHOCHUTEIHHO
TOYKHU Ha 3emuie. TakuM MaTeMaTHYECKUM aIllapaToM SIBJISIOTCS T.H. dije-
POBBI YIVIBI WM, HAIIPUMEP, KBAaTEPHUOHBI.

DWIepOBHI YIIIEI @, 0, U, ONIPEACISIIOT TOJIOKEHHUE MPSIMOYTOIBHON
JEKapTOBOU cucTeMbl KoopaAnHAT OXYZ OTHOCUTENBHO APYroi mpsimMo-
YTOJIBHON JIEKapTOBOM CHUCTEMBI KoopauHaT Oxyz ¢ TOM ke OpueHTanuen
(cm. puc. [1.4). IIycte OK — och (JIMHUS Y3JI0B), COBIAIAIONIAS C JTMHHUCH
MepecedeHnst KOOPANHATHOM TuTocKocTH OXy TIEPBOI CHCTEMBI C KOOP/IH-
HaTHOH miockocThio OXY BTOPOI cHCTEMBI U HaIlpaBieHHasl Tak, 4YTO OCH
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Puc. I1.4. K onpenenenuto yros Ditnepa

Oz, OZ, OK o0pa3yroT TPOHKY TO¥H ke oprueHTaITnH. Torma 3IIepoBHI YIIIbI
OymyT: ¢ — yroi coOCTBEHHOTO BpalleHus — yroi Mexay ocsimu Ox u OK,
OTCUYUTBIBaEMbIi B TuIOCKOCTH Oxy OT ocu Ox B HampaBiIeHUH KpaTdaii-
mero oBopota ot Ox k¥ Oy, 8 — yromn HyTauu, He MTPEBOCXOIANINNA T —
yron Mexay ocsiMu Oz u OZ; s — yroi npeneccuu — yroia Mexxay ocsimu OK
1 OX, oTcUnUTHIBaeMbIi B IIOCKOCTH OXY oT ocu OK B HalpaBlIeHUH KpaT-
gaiimrero moBopota ot OX k OY. Ilpu 6 = 0 wm 7 SUIepOBHI YIVIBI HE OTIpe-
nemnsitorcsi.  Yriel BBeneHel JI. Diinepom B 1748 romy. IHupoxo
HCIIONIb3YIOTCS B AMHAMUKE TBEPAOIO Tejla (HalpuMep, B TEOPUU THPO-
CKOITa) ¥ HeOeCHON MEXaHUKeE.

KBaTepHHOHBI IpeJOCTaBISIOT YI00HOE MaTeMaTHYeCKoe 0003Haue-
HUE TOJIOKEHUS U BpallleHUs] 00bEKTOB B MPOCTpaHCTBE. B cpaBHeHUN
¢ ymiamMu Disepa KBaTepHUOHBI MO3BOJISIIOT MPOIe KOMOWHUPOBATh Bpa-
IIeHUs, a TaKkke M30eaTh MPOOJIEeMbI, CBA3aHHONW ¢ HEBO3MOXHOCTHIO
[IOBOPOTa BOKPYT OCH, HE3aBUCHMO OT COBEPILEHHOTO BPALEHUs IO APY-
UM OcsiM. B cpaBHeHHH ¢ MaTpuuaMu OHU 00nafaroT OOJbIIEH BHIYHC-
JUTENHHOW YCTOWYMBOCTBIO M MOTYT OBITH Ooyee 3(h(HEeKTHBHBIMH.
KBaTepHHOHBI HAIIIM CBOE MPUMEHEHHE B KOMIIBIOTEPHOU Trpaduke, po-
0OTOTEXHUKE, HABUTAIIUU, MOJICKYJISIPHOM JAHHAMHUKE.



HEKOTOPbLIE CPEACTBA OMNCAHMA MEXAHWKW MOJIETA

©000000000000000000000000000000000000000000000000000000000000000000000000000000

KBaTepHuons! (aHr. quaternion) — 3T0 CHCTEMa THIIEPKOMIUIEKCHBIX
qucen, npeninoxkernHas ['amuiasronoM B 1843 romy.

KBarepumnon 3agaet moBOpOT HE BOKPYT OCEH X, ), z, @ BOKPYT JTFOOOU
MIPOU3BOJILHOM OCH.

KBarepHHOH, OH K€ THIIEPKOMIUICKCHOE YUCIIO0, IPEICTABISET COO0H
Habop veTwipex uncen. MHoraa Oyaer ynoOHO MpeacTaBisiTh KBATCPHHOH
kak 4D-BexTop, HHOIAA KaK HA0Op YeThIPEX YMCeJI, NHOTJA KaK YUCIIO U
3D-BekTop, a MHOTJIA U KaK FMIIEPKOMIUIEKCHOE YHUCIIO C TPEMS MHUMBIMU
SIMHUIIAMH 1, j, k; TAKUM 00pa30M, UMEEM CJICTYIOIINE TPEACTABICHHUS

q = [x1,X5,x3,x,4] = [scalar,(vector)] = [x,(x5,X3,%4)] = X x5 i+x3]tx4k.

KBarepHHOHBI XOpoIIX T€M, YTO ¢ HUMHU OYEHb JIeTKo paboraTh. Ha-
IIpUMep, KX MOYKHO CKJIaJIbIBaTh (IOKOMIOHEHTHO). CyMMa KBaTepHHUOHOB
— 3TO «CMECh» TEX IIOBOPOTOB, KOTOPbIE OHU 3aJal0T. T.e. KOHEUHBIH KBa-
TEpHUOH OyJIeT MpEeJCTaBIATh HEKUH YyCpelIHEeHHBIN moBopoT. KBarep-
HHUOHBI, KaK 1 MaTPHLbl, MOXXHO IIEPEMHOXKaTh. J0ITycTUM, OOBEKT HyKHO
MIOBEPHYTH CIIEPBa C MOMOIIbIO KBaTEPHUOHA 4, 3aT€M — C IIOMOIIBIO KBa-
TepHuoHa B. Torja moBOpoT MOKHO OCYILIECTBUTh OJIHOW ONepaluei, mno-
BepHYB 00beKT kBaTepHHOHOM C = A-B.

[IponsBenenne KBaTepHNOHOB HE KOMMYTAaTUBHO, T.€. 4B #B-A.

KBarepHHOH — 3T0 (eciM He BIAaBaThCs B MAaTeMaTHYECKHE IOAPOOHO-
ctn) npocto 4D-BekTop: ¢ = (x; y, z; W), HONOOpaHHBIN TakK, 4To XX +y-y+
+zz+ww=1 (3T0 T.H. HOpMHUPOBAHHBIN KBATEPHUOH — IMEHHO MX OOBIIHO
1 MCTIOJIB3YIOT). Ero MOXHO TakKe yCcI0BHO pa3OMTh Ha ABAa KOMIIOHEHTA:
BEKTOPHBIA — vV = (X, ), z) U CKaJIAPHBIN — W.

Yem ynoben kBarepHHOH? Tem, 4TO TO3BOJISIET OYEHB MPOCTO pabdo-
TaTh C BpameHUAMH. Hampumep, Bce onepanyuy ¢ MaTpULaMu KpalHe pe-
CYpPCOEMKH (4Yero CTOUT, K IpUMEpY, HaXOXJIeHHUEe 0OpaTHOW MaTpHILIbI
noBopora!), a pabora ¢ yriamu Dijiepa — BOOOIIE caMblii HEHAICKHBIN
CI0CO0 MPEICTaBICHUS BPALLCHUS.
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IIPHJIOJKEHHE 11
MEPEYEHb OCHOBHBIX COKPAIIIEHUI
A

Al ACTpoaaTYuK — OOPTOBOH MPHOOP, TTO3BOIISFOIIINI OTIPEICTUTE
OpPHUEHTAIIMIO KOCMHYECKOTO ariapara o acTpOOPUEHTHUPY.

AN’ ACTPOIMATHOCTHKA T’MPOCKONMYECKOT0 H3MEePHTeJIsl BeK-
TOpa yIJI0BOW CKOPOCTH — BHEIUIAHOBBIN CEaHC acTpPOOIIpe-
JeJICHUs] IapaMeTPOB OPUEHTALNHU ABYMS WM onHUM A/l o
COBOKYITHOCTH 3BE3/IHBIX KaJpOB Ha 3aJaHHOM HMHTEpBaJe
BpPEMEHH JIJIsl TIPOBEPKH HHPOPMAIIMOHHON UCTIPAaBHOCTH pa-
Oouero 6a3nca OpHEHTAIMH CUCTEMBI HH(GOPMAITMOHHOTO
oOecrnieueHHs! (BBITIOTHIETCA B PEKUME CTAOMIM3ALMH KOC-
MHUYECKOT0 armapara B OpOMTaIbHON CUCTEME KOOPHMHAT).

AK 1. AcTpokoopauHaTop — cM. actpomatuuk (AJl).

2. ACTPOKOPPEKUHS — UCIIPABICHUE YITIOBOTO MOJIOKECHHUS
TUPOCTA0MIIN3UPOBAHHON TUTAT(HOPMBI KOCMHUYECKOTO JIeTa-
TENBHOIO alMapara Mo CUrHajlaM acTPOJaTYUKOB, OMpese-
JIAIONIUX HAIpaBJICHUE HA 3BE3Ibl WM APYyrue HeOCCHBIC
OPUEHTUPBI, IPUMEHSIETCS, KOT/Ia 3aJaHHOE YIIIOBOE MOJIOMKE-
HUE TUIaT(POPMBI, UCIIOIB3yEeMOI B TSUCHHE UTUTEIIEHOTO Bpe-
MEHH, MOYKET OBITh 3HAUUTEIHLHO HAPYIIIEHO M3-3a €€ YXO/a.

AKJ AcTpoKoppeKI s IapaMeTPOB OPHEHTAIIMH, a TAKKe Ka-
JuOpoBKa JApeii)0oB rHPpOCKONMYECKOr0 H3MEPUTeJIsl BEeK-
TOpa YIVIOBOHl CKOPOCTH — aCTPOKOPPEKLHMS IapamMeTpoB
OpHEHTAaIlNH, a TaK)Ke KannOpoBKa JIpeiihoB rUPOCKOTTHIE-
CKOT'O M3MEpUTENS BEKTOpPA YIIIOBOM CKOPOCTH IO PE3yJIbTa-
TaM TeKyIIeH 1 peblIyed acTpOKOPPEKINH (BBITTOIHSAETCS
B peXUMe CTaOMIN3aLUMK KOCMUUYECKOIO almapara B opou-
TaJbHOW CHCTEME KOOPAMHAT).

AKH ACTpOKOppeKIHs U3 HeollpeaeIeHHO OPUEeHTAlUuM — [TPO-
Be€JICHUE OIIO3HABaHMs 3BE3/l IIPU OTCYTCTBUU allpHOPHON MH-
tdopmar 00 oOpHEHTaUKM KOCMHUYECKOTO armapara M
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OIPCACIICHUC €TI0 OPUCHTALIUU IO PE3YyJIbTaTaM OIO3HaBaHUs
OTHOT'O M3 3BE3AHBLIX KaJpPOB, IOJYYCHHBIX OT BKJIIFOUCHHBIX
aCTPOAATYUKOB (BBIHOJ'IHSICTCH B pCKHUME CTa6I/IHI/I3aHI/II/I KOC-
MHYECKOI'O allrapara B HHCpHHaJ’ILHOﬁ CHUCTEMC KOOpI[I/IHaT).

AKII AcTpoKoppeKknusi MapaMeTpoB OPUEHTANMU MPOMeEKY-
TOYHAs1 — [IPOMEKYTOUHASI ACTPOKOPPEKLNS TApaMETPOB OpH-
EHTAallMd OJHUM WJIM JABYMS acTpoOJaTYUKaMH  TIO0
COBOKYITHOCTH 3BE3/IHBIX KaJpOB Ha 3aJaHHOM HMHTEpBaJe
BpPEMEHH (BBITIONHSETCS B peXXUMe CTaOMIM3aIMi KOCMUYe-
CKOTO ammapara B OpOUTaIbHON CHCTEME KOOP/ANHAT).

AKP ACTPOKOpPpeKIHs MAapaMeTPOB OPHEHTAIMHN — aCTPOKOP-
PEeKLMs TapaMeTPOB OPUEHTALMK OIHUM WJIN IBYMS acTpO-
JaTYMKAMU TI0 COBOKYITHOCTH 3BE3HBIX Ka/IpOB Ha 33JaHHOM
UHTEpBajle BPEMEHHU (BBIIOJIHACTCS B PEXKUME CTAOMIN3ALIH
KOCMHYECKOT'0 armnapara B OpOMTanbHON CHCTEME KOOPHMHAT).

AKC AcTpoxoppekuus npoTuB CoJIHIA — aCTPOKOPPEKIIHS TPO-
tuB COJHIIA IO OJHOMY 3BE3THOMY KaJIpy, [IOJIly4€HHOMY OT acT-
poaryuka, BUSUpHasi OCb KOTOPOIo HarpasieHa rpotus ConHia,
H3MEPEHHOTO € TIOMOILBIO COTHEYHOT'O AATUUKA TTOJI0KEHUSI (BbI-
HOJIHACTCSL B PEKUME CTAOMIN3aLMU KOCMUYECKOIO arrapara B
HMHEPLMATIBHON CHCTEeMe KOOpAUHAT). Pexunm ucnonb3yercst npu
MOCTPOCHHUH OpOMTANIBHON OPHEHTALMN HA HAYaIbHOM Y4acTKe

ToJeTa.
AO Apnanrtep odMeHa.
AO3 AJITopuTM 0IO3HABAHMS 3BE3/1 — METOJ] BBIYUCIIEHUS, 10 KO-

TOPOMY MOJKHO OTIPEIEITUTH IOJIOKEHHE aCTPOOPUESHTHPA.

AOCB Anmapartypa opHeHTAIlNH COJTHEYHBIX OaTapeii — anmnapa-
Typa ynpaBJeHHs PUBOIAMH TTaHEJeH COTHEYHBIX Oarapeil
10 KOMaHJ]aM OT CUCTEMBI YIIpaBIICHUS.

AIlY Anmapatypa npeo0pa3oBaHHs U YIIPaBJIeHUsI.
APK Anmnaparypa peryJiupoBaHHus U KOHTPOJIS.
ACH Anmaparypa CHyTHUKOBOW HaBUramuM — armaparypa,

npeaHasHauCHHad JIs1 OMPEACICHUSA MCCTOIIOJIOKCHUS T'€O-
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Fpa(bI/I‘leCKI/IX KOOpAWHAT U BBICOTHI, @ TAKKC IMapaMETpOB
JABMXKCHUS CKOPOCTU M HAIIPaBJICHHUA KOCMHUYECKOTO arlrapara.

ABTOMATH3MPOBAHHASI CHCTEMA yIIPABJIeHH s MOATOTOBKOM
MycKa — 00BbeIMHEHUE TPYMITbl (PYHKIIMOHAIBHO CBS3aHHBIX
JJIEMEHTOB CUCTEMBI.

AHaJjioroBasi TejleMeTpuueckass HHPOpPMANUA — TEIEMET-
puyeckas uH(oOpMAaIHs, MoIydaeMasi C aHaJOrOBBIX M CHT-
HaJBHBIX JIaTYMKOB W IOJABEpraecMas mnepes Ieperadcii Ha
3eMITI0 aHAJIOTOBO-1(PPOBOMY ITPEOOPA30BAHUIO.

AcTpoynep:kaHue — OINpejeNIeHHe OPUEeHTAUMH KoCMHUYe-
CKOI'0 ammapara OTHOCUTEJIbHO HEKOTOPOIr0 HadajbHOIO IO-
JIOKEHUSI 110 JAHHBIM OT BKJIFOUEHHBIX aCTPOAATUYUKOB.

AHTeHHO-(uIepHasi cCUCTeMa — CUCTeMa, COCTOAIAsl U3 BbI-
COKOYACTOTHBIX (DHJIEPOB Ha OCHOBE KOAKCHAIILHOTO KaOesl 1
MIPUCMHO-TICPEAAIONIUX AHTCHH C CHUCTEMOM UX OpHCHTAlUH.

ABTOMATH3MPOBAHHBIN HU(PPOBOIl KOMILIEKC — KOMILJIEKC
TEXHUYECKUX CPENCTB, TNPEACTABISAIONINI Cco00H mpo-
rpaMMHO-aNMNapaTHbIM SKBUBAJIEHT CUCTEMBI YIIPABICHUS.

b

BoprtoBas anmaparypa KOMaHJIHO-U3MepPHUTEIbHOMN cHcC-
TeMBblI — armaparypa, KoTopasi 00ecreuyrBaeT yrpaBlIeHHe Koc-
MHUYCCKUM allrapaTrom, pa3oBbIMU KOMaHaMHU, HpOI’p&MMHOfI
U CTIeNHATbHON WH(OPMANHEH; TIPUHUMAET ¢ KOCMHYECKOTO
amrmapara TeleMeTPUIECKYI0 HHPOPMAIIUIO; H3MEPSET TEKY-
IMMC HABUT'AlIMOHHBIC MMapaMETpPbl ABMKCHHA KOCMUYCCKOTO
ammapara; CBEpseT, KOPPEeKTUpyeT U (pa3upyer OOPTOBYIO
[IKaTy BpeMEHH.

Biok aBpTOMAaTHMKH JABUraTeIbHON YCTAHOBKHU — YCTPOM-
CTBO YNPAaBJIEHUS JBUTaTebHONH YCTAHOBKOHW pa3rOHHOTO
0J10Ka KOCMHMYECKOI0 armapara.

beckoHTaKTHBIM ABUTaATE/Ib IMOCTOAHHOI'O TOKA.

boabmas HHTErpajJibHasi cxemMa.
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B0k KOMMyTalM¥ IUTAHUS — YCTPOMCTBO, OTBEYAOILIEE 32
BKJIIOUEHHE U BHIKJIIOUEHUE IINTaHUs B OJIOKaX CUJIOBOM aBTO-
MaTHKH.

BoproBas kabesbHasi ceTh — HAOOp pa3beMOB U Kabereid,
00ecneYnBaroNINX COSTMHEHHE MEKTY COO0M OJIOKOB KOCMH-
YeCKOro arnmapara.

1. ba3zoBas onepanuonHas cucrema (aiass HKITA) — mpo-
TPaMMHBIN KOMITICKC, SBISTFOIIUNCS OCHOBOM ISl pa3paboTKu
MIPOrPaMMHOTO 00ECIIeUeHUs 3aJaHusl ¥ TIPOBE/ICHUS Ha3eM-
HBIX UCTIBITAHUM.

2. BopToBasi onepanunonnasi cucrema (s bCY) — kom-
IJIEKC MPOTpaMM, 00ECTICUNBAIOIINX BHITOJIHEHUE BBIYMCITH-
tenpHBIX TporieccoB B BIIBC, BYK, BLIBM.

banancTuyeckuii Nporyuos.

Binok mnpeoOpa3zoBanusi MHpopManmum — oOBEAMHEHHE
rpymnsl GyHKIHOHAIBHO CBSA3aHHBIX JJIEMEHTOB CHCTEMBI.

Biok momayu KceHOHAa — OOBEAMHEHHE TPYIITHI (PYHKIIHO-
HaJIbHO CBSI3aHHBIX JICMEHTOB CUCTEMBI.

BopTtoBoe mporpamMmmHoe ofecrnedeHHe — IIPOrpaMMHOE
obecneuenmne BI[BC, bBYK.

1. bopToBOIi PagTHOTEXHUYECKUIT KOMILJIEKC — COBOKYII-
HOCTh TEXHHUYECKHX CPEACTB, 00€CIIEYNBAOIINX CBSA3h KOC-
MHYECKOTO ammapaTa 1 Ha3eMHOTO KOMILIEKCA YIIPABICHUS.
2. BopToBoii paguOTPAHCISIIUOHHBIA KOMILJIEKC — SIB-
asiercs nenepol annaparypoit 111 KA «KazCar» u KA «Oke-
npecc-MJ{1».

BoproBas cucrema cOopa JaHHBIX.

1. bBa3oBas cucrteMa KOOpPAMHAT — CCTeMa KOOPJMHAT, BbI-
Ompaemast st OTICAHUS ABMKEHUS OOBEKTa.

2. Biok ¢BfI3W M KOMMYTalHU — OOBEAWHEHUE TPYIIIBI
(YHKIIMOHAJILHO CBSI3aHHBIX 2JIEMEHTOB CUCTEMBI.
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BoproBasi cuctema ynpaBiieHus — IporpaMMHO-anmnapar-
HBIH KOMITJIEKC YIIPABJICHUSI KOCMHYECKHM alIapaToM.

Buok ynpasiienus.

buiok ynpas/ieHHs1 BeHTWISITOPaMU NPHOOPHOT0 KOHTeiiHepa.
Brok ynpasiieHust BeHTUISITOPaMH (POKAILHOIO KOHTelHepa.
buok ynpasiieHus iBUraTeJsiMu.

BJiok ynpasiieHHst © KOHTPOJISI — YIIPaBJICHUE UCIIOIHU-
TEJIbHBIMHU YCTPOHCTBAMH yepe3 OJI0KU-CATEeIUINTHI.

1. baok ynpasJjieHUus] MMPOYCTPOICTBAMM — yIpaBleHUE
TIO/IPHIBOM TTUPOTIATPOHOB JUTSI PACKPBITHSI COJTHEYHBIX OaTapeii.
2. Biok ynpaBJieHHs] TPUBOJAOM — 3JIEKTPOHHOE YCTPOMCTBO
yIPaBICHUS IPUBOIOM.

Biok xpaHeHUs1 KCEHOHA.

BoproBoii unugpoBoii BEIYUCIUTEIbHbI KOMIIJIEKC — KOM-
IUIEKC, KOTOPBIH MOTy4aeT HHPOPMAIHIO OT JATYMKOB U OOp-
TOBBIX CHCTEM, 00OpabaThiBacT €€ B PEKUME PEeabHOTO
BpEMEHH MEKIY 3a7a4aMy U BbIJACT YIPABISIOMINE CUTHAIIBI
Ha MCIOJHUTEIbHBIE OPraHbl U B OOPTOBBIE CUCTEMBI.

boproBass umdpoBassi BbIYMCIAUTEIbLHAS MAalIUHA —
M(pOBBIE BRIYHCIUTENBHBIE CPENCTBA B COCTaBe OOPTOBOTO
000pyI0BaHUS CaMOJIETOB M JAPYTHUX TOJABUKHBIX CPEJCTB.
[NosiBrnuck Ha py6eske 60-X rof0B 1 32 OTHOCUTEIIBHO KOPOT-
KM CPOK IPAKTUYECKH TIOJIHOCTHIO 3aMEHHITH UCTIONIb3yeMble
paHee aHaJOTOBbIE BHIYMCIUTENH, TOCKOIBKY 00ecIeurBaIn
OoJiee BHICOKYIO TOYHOCTH PELICHHUS 3a/1au, XapaKTephu30Ba-
auch OOJbIIEH YHUBEPCAIBHOCTBIO MPUMEHEHHUS M 00Ja1ann
HIMPOKUMH JIOTHYECKHUMH BO3MOKHOCTSAMHU.

boproBass uudpoBas BbIYHCAUTE]bHAA CcHCTEeMa —
CHUCTEMa, KOTOpast BKITIOYAET B ce0s1 00pTOBBIC IIU(PPOBLIC BHI-
YUCIIUTCIBbHBIC MaIllUHBbI, pa60Tannme CUHXPOHHO I1O O/1u-
HAKOBBIM TIporpaMMam, (haKTHUYECKH Pe3epBUPYIOIINE IPYyT
Jpyra U IpecTaBisiomue co0oii napaiebHbIe KaHAIBI.
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bIIIB BoproBast mKaja BpeMeHH — OTCUET BPEMEHU BO BCTpau-
BAEMOI CUCTEME, 10 KOTOPOU IPOU3BOJUTCS CHHXPOHU3ALUS
1 YTIpaBJIEHUE y3JIaMH KOCMHUYECKOTO amrapara.

b2 B0k 371eKTPOHMKH — yCTPONCTBO yNPABIEHUS IPUBOIOM
COJIHEYHBIX OaTapeil OT aJrOpuTMOB CHCTEMbI OPHUEHTALIUN
COJTHEYHBIX OaTapei.

B

BUII BTropu4HbIi HCTOYHUK MUTAHUS — YCTPOICTBO Ipeodpazo-
BaHUS HAIIPSDKEHUs] OOPTOBOM CHCTEMBI, HEOOXOAUMOE IS
paboThI BEIYMCIUTENBHOTO KOMILIEKCA.

BUPK BricokouH(OpMATHBHBII PaJHOKOMILIEKC.

BC BeluncanrebHAs CHCTEMAa — CUCTEMa 110 CTPYKTYpE I0-
no6na BIIBC, HO nMeeT MeHbIIIHEe 00bEMBI TIAMSTH U HEKOTO-
pBIC OTIHYUS IO HHTEPPEHCY.

BCK BuzupHas cucreMa KOOPAMHAT — CUCTEMA KOOPAHUHAT, B KO-
TOpOH oJiHA U3 ocell 6a3uca SBIsSCTCS BU3UPHON TUHUCH, a
OCTaJIbHbIE — U3MEPHUTEIbHBIMU OCSIMH.

BY BrIcOK0OYaCTOTHBIN.

BA BblunciaureabHoe AAPO — MIPOrpPaMMHO-aNIapaTHbIA KOM-
IJICKC, SBJISIOMUKCS OCHOBOH 17151 mocTpoenust CY xocMmuue-
CKHX ammapaToB, BKIIOUAIONINI B ce0s BEIYUCIUTENB(JIN) C

COBIL
r
I'b I'upodaok — oObenrHEeHNE TPYMITHI (PYHKITHOHATBEHO CBSI3aH-
HBIX DJIEMEHTOB CHCTEMBbI, UMEIOIIUX B CBOEM COCTaBE
TUPOCKOIL.
ITAK I'eqinoreogusuyeckunii annaparypHbli KOMILIEKC.
A TI'a3oBble qBUTraTe/ M — JBUraTeiid, KOTOPbIE UCIOJIB3YIOT B

KadgecTBe pabodero Tema XOIOMHBIN Ta3, HCITyCKaeMBIN depe3
peaKkTUBHBIC coIlia 03 MOJKUTa.
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I'mpockonuyeckunii u3MepuTeb BEKTOPA yIJIOBOH CKOPO-
CTH — TIPUOOP, TpeTHA3HAYSHHBIHN JIJIs1 I3MEPEHUS TpUpaIIe-
HUI MHTETPAJIOB OT NPOEKUUHU BEKTOpPA YIIIOBOM CKOPOCTH
KOCMHUYCCKOIo arirapara Ha U3MCPUTCIIbHBIC OCU YYBCTBU-
TENBHBIX DJIEMEHTOB MPHOOpa 32 WHTEPBAJ BPEMEHH MEXKTY
JIBYMSI TI0CJIEIOBATEIIBHBIMY ONPOCAaMH OOPTOBOW BBIYHMCIIH-
TEJIbHOW CUCTEMBI.

TI'upocTabunu3upoBanHas miatgopma — IIomaIKa, yaep-
JKUBaeMas B 3apaHee 3aJJaHHOM TIOJIOKEHUH CHCTEMOU TUpo-
CKOIIOB W HE Yy4YacTByIOIIass B KoJeOaHUAX KOpIyca
JIeTaTeIbHOTO armapara.

A

JucTaHuuoHHOe 30H1MpoBaHue 3eMJIM — HAOJIO/IEHHE T10-
BEPXHOCTH 3eMJIN KOCMHYECKHMHU CPEACTBAMH, OCHAIICH-
HBIMH pa3IMYHBIMU BUIaMH CHEMOYHOH anmaparypsbl.

HJemmngparop koMaHIHO-IIPOrpaMMHON MHGpOPMALHMH.

JlomotHeHUEe M0 KOHTPOJBHON CYyMMBI — KOHTPOJIbHASI
CyMMa cerMeHTa MH(OpMalluu MpeaIHa3HaueHa s o0Hapy-
JKEHHS OIMOOK, TO €CTh OIPEJIEIeHNUsI, ObUIN JIH KaKHe-1T100
OWMTBHI CETMEHTA MCKAXCHBI B Mpoliecce niepeaadn (Harmpumep
B pE3YyJIbTAaTC MOMEX Ha JIMHUMU CBA3H WU HNPOMEKYTOYHOT'O
XpaHeHus B MapuipyTtuzarope). [Iporokon Ha mepenaromnieit
CTOPOHE BBIYHCIISET JOMONHEeHUE 10 1 cyMMbI Beex 16-pas-
PSAHBIX CIIOB CETMEHTA, HTHOPUPYS IIPOUCXOIAIINE TP CyM-
MHPOBAHUHM  MEpernojHeHus. Pe3ynbraT  BBIYHCICHUSA
3aHOCHUTCS B TI0JIC KOHTPOJIBHON CyMMBI cerMeHTa. [lomoinne-
Hre 70 | BBIYMCISAETCS IMyTeM 3aMEHbI BCEX HYJEH CyMMBI
enuHUIIAMH W HaoOopoT. Jlomomnenmem no 1 ciosa
1100101011001010 stBastercs cimoBo 0011010100110101, xo-
Topoe U OyAeT 3amucaHo B I0JIe KOHTPOJIbHON cyMMbl. Ha
MIPUEMHOM CTOPOHE MTPOU3BOIUTCS CyMMHPOBaHHE BCEX CIIOB
CErMEeHTa, BKJIF0Yas TI0JIe KOHTPOJIbHOM cyMMbl. Eciu npu mie-
penade He MPOW3ONLIO MCKAKCHHS HHU OJHOTO M3 OWTOB,
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pe3yasTaTroM cymmuposanus asnasgercs 1111111111111111.
[IpucyTcTBre X0Ts OB OMHOTO HYJIEBOTO OWTA B CyMME CBH-
JIETEIbCTBYET O HAJIMYHUHU OMIMOOK B IaHHBIX.

JlBurarejib-MaxoBHK — Ha KOCMUYECKOM ammapare ¢ JJu-
TENBHBIM CPOKOM (DYHKIIMOHUPOBAHUS YIIPABJICHHE YIIIOBBIM
JBIKEHUEM LeJIECO00pa3HO OPraHu30BaTh C IOMOLIBIO HJIEK-
TPOMEXaHNUECKUX UCIOMHUTENBHBIX opraHoB (OMUO) — nBu-
rareneii-maxoBukoB (/M) uiu CHIIOBBIX TMPOCKOIIOB, YTO
obecrieunBaeT SKOHOMHUIO pabOUeTo Tela, UCIOIb3yEMOTO TS
obecrieueHns ynpasiieHUs JTUHEHHBIM ABrkeHneM KA ¢ mo-
MOIIBIO PEaKTUBHBIX JIBUTaTeNel. YIIpaBieH!e YIIIOBBIM JIBU-
xkeanem KA ¢ momompio DMUWO ocHOBaHO Ha Tiepe-
pacrpeieJIeHHH KHHeTHIeCKoro MoMeHTa Mex 1y KA u rpyn-
0} MCITOJIHUTEIBHBIX OPraHoB, ycTaHOBJIEHHbIX Ha KA. B
mporecce padoThl TAKUM HCIIOJIHUTEIbHBIM OpraHaM Tpeoy-
eTcs MEepHOANUEecKasi pasrpys3Ka, YToObl COOCTBEHHbIM KUHE-
truyeckuit mMoMeHT OMMUMO, HakoIUIeHHBIM B IIpolecce
YIIPaBJICHUS, HE IIPEBBIIIAJ OIPEEIEHHOro nopora. Pasrpyska
OCYLIECTBIISIETCS ITyTeM CO3JaHusI PeaKTUBHBIMH JIBUTaTeIISIMU
BHEIIHET0 MOMEHTA 3a/laHHOM BEJTMYMHBI U HAIIPaBJICHUS.

JAuHaMHYeCKU HACTPAUBAEMBbIil THPOCKOIL.
JdaT4yuk moJioxkeHus poropa.

JlBurareab cTadujim3anum.

JaT4uk cTONOPHOTO pe:kuma.

JaTyuk Toka.

JlBurarejibHasi YCTAHOBKA — OCHOBHOM JIBUTaTeJIb KOCMHU-
YEeCKOro anmnapara, OTBEYaloIui 3a U3MEeHEeHHe OpOUTHI U
OPHEHTALMK KOCMHUYECKOI'0 allapara.

Jdar4yuk yriaa.

JIBurareibHasi yCTAHOBKA HA XOJIOTHOM Ta3e — IBUTaTEITb-
Hasl yCTaHOBKA, I7Ie B KAYECTBE pab0OYero Tela MCIoIb3yeTCs
XOJIOIHBIN Ta3.
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Jdarunk (pUKCHPOBAHHOIO MOJIOKEHUS.

n

HNuepunaabHas reoeHTPUYECKAsl CHCTEMA KOOPAMHAT —
CHUCTEMa KOOPMHAT, UCTIOIh3yeMast JIJIsI OTTMCAHUS TBUYKCHHUS
HaBHTAITMOHHOTO CITyTHHKA. Hagano koopauHar O HaXOIUTCs
B nentpe macc 3emiu. Ocb OX JeKUT B IKBATOPUATBHOMN
IJTIOCKOCTH U HAIIPaBJICHA B TOUKY BECEHHETO PaBHOJACHCTBHS
ramma, ocb OZ COBNaJae€T ¢ OChIO BpalleHus 3eMJd U Ha-
npasieHa Ha CeBepHblil nomitoc 3emin, ock OY gomnonHser
CHUCTEMY JI0 IIPaBoil.

NHpopMannoOHHO-U3MEPHUTENbHAS CHCTEMA.

1. U3mMepuTeabHbIi KaHAJ.
2. Un¢paxpacHblii.

HNuepunajbHasi OpUeHTALUSI — OPUCHTALUS B MHEPLIUAIb-
HOW CHCTEME KOOPAUHAT.

1. UcnoyiHNTEIbHASI TUIATA — YCTPOUCTBO BBIZIAYU U MPHEMA
CUTHAJIOB U KOMaHJI Ha JaTYNKH M UCTIOTHUTEIbHBIC YCTPO-
CTBa CMEIKHBIX CHCTEM.

2. UcTOYHUK MUTAHUS — YCTPOWCTRO, MPETHAZHAYCHHOE JIIsI
obecmeueHUsT OJTOKOB KOCMHUYECKOTO armapara dJIeKTpude-
CKUM MUTAHUEM.

HUcnoanurteabHbIe OpraHbl.

HNMutannoHHoe mporpaMMHoe ofecredeHne — KOMILICKC
MIPOTpamMM UCTBITATEIHFHOTO WM OTJIAIOYHOTO CTeH A, 00ec-
MICUNBAOITUN UMUTAITUIO IEHCTBUN JaTYNKOB M MEXaHN3MOB
CMEXKHBIX CHUCTEM.

HuepuuajibHas cMuCcTeMa KOOPIMHAT — CHCTEMa KOODP/IMHAT,
OTHOCHUTCIIbBHO KOTOpOfI MarcepuajibHas TOYKa B OTCYTCTBHUE
BHEIIHUX CUJI JIBKOKETCS 10 HHEPIIUH MPSMOJIMHEHHO U paB-
HOMEPHO.
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Hncc HNMuTaTOp CMEKHBIX CHCTEM — IIPOrPAMMHO-ANNAPATHBIN
KOMIIJIEKC, IMUTHPYIOIINI paOoTy CMEKHBIX CHCTEM B CHCTEME
yIIpaBJIECHUSL.

ncy HNHuTerpupoBanHas cucTeMa ynpaBJieHUs — CHUCTeMa, 00b-

CANHAIOIIAas aBTOMAaTU3MPOBAHHOC YIIPABJICHUE ITPOLIECCAMU,
KOTOPBIC IPOUCXOAAT B KOCMHUYCCKOM arirapare.

K
K KommyTatop — Tpexdasuslii cunoBoii mpeoOpa3oBaTeb.
KA Kocmuuecknii anmapar — TeXHMYECKOE YCTpPOMCTBO, HUC-

[I0JIb3yEeMO€ JIJIsl BBITIOJHEHUS pa3IMYHbIX 3314 B KOCMHYe-
CKOM NIPOCTPAHCTBE, a TAKXKE IPOBEICHUS UCCIIEI0BATEIIb-
CKUX ¥ HHOTO poja padoT.

KA KoncTpykTOpcKkas JOKyMeHTalUsl — COBOKYITHOCTH O(H-
LMAaJbHO MPHU3HAHHBIX JOKYMEHTOB, KOTOPBIE ONPEAEIISIOT
KOHCTPYKLIHIO U3JEIHS U UMEIOT COJAEPIKATENBHYIO U PEKBU-
3UTHYIO YaCTH, B TOM YHCJIE€ YCTAHOBJIEHHbBIE MTOJIUCH.

KHucC 1. KoHTpo/IbHO-HCTIBITATEBHBINH CTEH] — J1a00opaTopHOe
o0opyoBaHue, peHa3HAYCHHOE [T KOHTPOJIBHBIX HCITBI-
TaHWH CUCTEMbI YIIPABJICHUSI KOCMUUYECKOTO amlapara 1 pas-
TOHHOTO 0JI0Ka.

2. KOHTpOJ'[I)HO-I/ICHI)lTaTeJ'II)Haﬂ CTaHIIUA.

KK KonoBasi komaHaa — KOIOBOE YTIPaBJISIOLIEE BO3ACHCTBUE C
3emiu 3apaHee OMpPeaesIeHHON CTPYKTYpBI, C TOMOIIBIO KO-
TOPOTO MOYKHO YTPAaBIATh (PYHKIMOHWPOBAHHEM KakK TIPO-
CpaMMHBIX, TaK U anmapaTHbIX CUCTEM, U3MEHsS 3HAUCHUS
MIPOrpaMMHBIX ITapaMeTPOB OOPTOBBIX BBIYUCIUTENEH.

KKII KoMmiuiexe koMaHIHBIX NPUOOPOB — KOMILJIEKC HABUTAITMOH-
HBIX MTPUOOPOB, MPETHAZHAYCHHBIN JIJIsl OPUCHTAIIUH Pa3TOH-
HOTO OJIOKa TPW BBIBEACHUM KOCMHYECKOTO arapara Ha
LIEJIEBYO OPOHTY.

KM KuneTnuyeckuii MOMEHT — MOMEHT UMITyJIbCa, KHHETHYE-
CKHI MOMEHT, YTJIOBOH MOMEHT, OpOUTATEHEI MOMEHT, MO-
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MEHT KOJINYECTBA JBUKEHUSI XapaKTEPU3YET KOJIMYECTBO Bpa-
IIATEIILHOTO NBIDKCHUS. BenmmunnHa, 3aBHCAIAs OT TOTO,
CKOJIBKO MAaccChl BpallaeTcsl, KAK OHa paclpenereHa OTHOCH-
TEJILHO OCH BPALLEHUSA U C KAKOW CKOPOCTBIO ITPOUCXOANT Bpa-
meHre. MOMEHT UMITyJibca YaCTUIIbI OTHOCUTEIBHO HEKOTO-
poOro Haydaja OTCYETa ONPEAESAETCS BEKTOPHBIM IPOU3BEIE-
HUEM €€ paauyc-BeKkTopa u ummyinbsca. B cucteme CU MmoMeHT
UMIyJIbCa U3MEPSETCS B €AMHUIAX JIKOYJIb-CeKyHa, JIK -C.

Kommiekc MarHMTHBIX MCHOJHHTEJBHBIX OPraHOB —
YCTpOMCTBa, peryaupytouue ymnpasienue KYIM.

Komanga o0MeHa JaHHBIMH.

KommuiekcHas o6padoTka mHpOpMAaIMH — KOMIUIEKCHOE
npeoOpa3oBaHue MH(GOpPMALMKM U3 OJHOTO BUJA B APYTOi,
IIPOM3BOAUMOE IO CTPOrHM (POPMaIbHBIM IIPABUIIAM.

KomaHIHBI MYHKT — KOMIUIEKC YIIPABICHUS [TOATOTOBKON K
CTapTy KOCMHUYECKOTO alllapara U BEIBEACHUSI KOCMUYECKOTO
arrapara Ha IeJICBYI0 OpOHTY.

KoHnTposibHO-IpoBepoYHas annaparypa — nporpaMMHO-aIl-
MapaTHBIA KOMIUIEKC HA3€MHOTO KOHTPOJISE KOCMUYECKOTO all-
rapara Win pa3roHHOTO OJoKa.

Komanano-nporpammuas ungopmamus — 3aKoIupoBaHHas
MIOCJIEZIOBATEILHOCTD BO3/ICHCTBHM Ha yIpaBlIeHHEe KOCMHYe-
CKHUM arapaTroM, OCYILECTBIIsIEMasl ¢ HA3eMHOIO KOMILIEKCa
yIpaBiIeHHUS.

KomMmyTanuonHo-npeo0dpa3symwuiee yCTPOHCTBO — OJTUH U3
OJI0KOB CHJTOBOM aBTOMATHKH, 00€CTIEYMBAIOIIIH YIIpaBJICHHIE
HCTIOJIHUTEIbHBIMU ¥ CMEKHBIMU CUCTEMaMH.

Kocmuyeckuii paguoresieckon — HaXoSIIIUICS BHE TIpeie-
JIOB 3€MHOHM arMoC(epbl aCTPOHOMUYECKUN WHCTPYMEHT JUIsI
IpreMa COOCTBEHHOTO PaIioON3ITydeHUs HeOSCHBIX 00BEKTOB
B ConHeuHoM cucteme, ['anakTuke 1 MerarajgakTUke U UCCe-
JIOBaHHSI €r0 XapaKTePUCTHK: KOOPJAMHAT HCTOYHUKOB, TIPO-
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CTpaHCTBeHHOﬁ CTPYKTYpPbl, MTHTCHCUBHOCTH U3JTYyUCHUS, CTICK-
Tpa v MoJIApU3aliu.

KPY KomMMmyTanmnoHHo-pacnpeaeuTe/JbHOe YCTPOHCTBO.

KC KocMuyeckas craHmus — 00UTaeMBbIN JIOJITOBPEMEHHBIN Jie-
TaTeJIbHbIN annapar, IpeAHa3HaueHHbIN 1JIsI UCCIIe0BaHUM
Ha OKOJIO3eMHOI OpOUTE MU B KOCMOCE.

KY Kanan ynpasienus.

KYIM Kommieke ynpaBasommx ABMraresieii-MaxoBuKoB — KOM-
IJIEKC U3 TPEX, YEThIPEX WU IIECTU IBUraTEIeH-MaxOBUKOB U
YIPABJIAIOLIETO YCTPONUCTBA.

KII KoHTpoJuiep muHBI — yCTPOHCTBO HHTEpdeiica, yrpaBisaio-
niee oOMeHoM HH(opManuu B HHTEpdeiice.

J

JIK JIOKAJbHBIA KOHTPOJLJIEPp — [POrpaMMHO-aIIapaTHOE
YCTPOMCTBO ympaBieHUsl JaTYMKaMU U UCIIOITHUTEIbHBIMU
MEXaHU3MaMU KOCMHUYECKOTO arrapara.

JKHN JIeTHO-KOHCTPYKTOPCKHE MCIBITAHUS — BUJ UCIIBITAHUN
aBUAI[MOHHO-KOCMHWYECKON TEXHUKH.

M

M MapuieBblii ABUraTe/ib — OCHOBHOM JBUTaTellb KOCMHUYE-
CKOTO arfrapara Wi pa3rOHHOTO OJIoKa, MpeTHa3HauYeHHBIH
JUTSI IPUBEJICHHUS arlapara B JIBUKCHUE, pad0TaroIIui /10 J10-
CTUIKEHHUS anmaparoM €ro LENH, WIH A0 KOHLA aKTUBHOTO
y4acTKa I0JIeTa, WIN CTYIIEHU MHOTOCTYIEHYaTOW PaKETHI.

MKO MyabTHIUIEKCHBIIT KaHajJ o0MeHa — MarucTpajbHBIN
Mocie10BaTebHbIH HHTepeiic (MyTbTHIUIEKCHBIN KaHa Te-
penaun nanHbIx) cormacHo 'OCT P 52070-2003 (Mutepddeiic
MarvcTpajibHbIA OCIEN0BATENbHBIA CUCTEMBI 3JIEKTPOHHBIX
Momyieit. OO1ue TpeOOBaHMS ) — COBOKYITHOCTh TEXHUIECKUX
CPEACTB U MpaBuJj, 00ECIEUNBAIOIUX 00MEH HHpOpManuen
Mex Ty aboHeHTaMu UHTepdeiica mociae10BaTeIbHBIM KOIOM
1o o0mielt HHGOPMALMOHHON MaruCTPaIH.
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Manonanpanﬂe}maﬂ AHTEHHA — aHTCHHA, Iepeaaroumas u
IIpuHUMaromas CUraajl IUpPoOKUM JIy4OM.

MeTox HAUMEHbIINX KBaJAPaToB — OJHWH U3 METOJIOB pe-
FPECCUOHHOI0 aHAIN3A JIs1 OLICHKH HEU3BECTHBIX BEJIMUKH 110
pe3ynbTaraM U3MEpPEHU, COIepKAIUM CITyYaiHbIe OIIMOKH.
MeTon HAaMMEHBIINX KBAPATOB IPUMEHSIETCS TAKXKE JUISI IPU-
ONMMHKEHHOTO TIPEJCTAaBICHUS 3aJaHHON (DYyHKIIUU JIPYyTHMHU
(boxnee mpocThIMU) QPYHKUIUSIMU M YaCTO OKa3bIBACTCS MOJIE3-
HBIM TIpu 00paboTke Habmronennii. Korma nckomas BenmmanHa
MOXKET OBITh M3MEpeHa HEeMOCPEACTBEHHO, KaK, HalpuMep,
JUIMHA OTPe3Ka WM YToJl, TO [l YBEIUYEHHUs TOUHOCTH U3Me-
pEHHE NPOU3BOAUTCS MHOTO pa3 U 3a OKOHYATEJbHBIA pe-
3yabTaT 0epyT apu(hMETHIECKOE CpeTHEE U3 BCEX OTIEIbHBIX
H3MepeHnH. DTO MPaBHUII0 apUPMETHYECKON CepeTUHbBI OCHO-
BBIBAETCS HA COOOPaKEHHUAX TEOPUH BEPOSTHOCTEI; JIETKO T10-
Ka3aTh, 4YTO CyMMa KBaJpaTOB YKJIOHEHHUH OTAEIbHBIX
MU3MEpPEHUHN OT apu(METHICCKON CEpeIUHBI OyJeT MEHBIIIE,
YeM CyMMa KBaJpaToB YKJIIOHEHUH OTAEJIbHbBIX U3MEPEHUH OT
Kakoi Obl TO HU ObLIO Apyroil BenuuuHbl. CaMo MPaBUIIO
apu(METHYECKOH CepeiMHBl MPEICTABISIET, CIeI0BaTEeNbHO,
MPOCTEUIINN ciIyyall METOAA HAMMEHBIINX KBaJIPATOB.

MarnuTtHoe noje 3eMJIHd — MArHHTHOE T10JIe, TeHepUpyeMoe
BHYTPH3EMHBIMU HCTOYHHUKAMH.

Me:xnpoueccopHblii 00MeH — 0OMeH HHpOPMaLEH MEKITY
BBIYMCIUTEIBHBIMI MallMHAMH B MHOTOMAIIMHHOM CHH-
XPOHHOM BBIYHCIUTEIFHOM KOMITIEKCE.

MHorocnekTpajbHOe CKAHHPYIOlee YCTPOMCTBO THAPO-
MeTeopOoJIorH4ecKoro odecrneveHms.

Mexann4eckoe yCTPOIMCTBO COJIHEYHOI OaTapeu.

MopnyJib 1eJIeBOM aNnaparypbl — MOJYJlb, BKIFOUAKOIUN B
ce0s1 CbeMOYHYI0 allaparypy, CHCTEMY cOopa, HAKOIIJICHUS U
nepenadn MHGHOpPMAaLUK, aHTEHHO-(QHUIEPHOE YCTPOMCTBO.
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HarpeBarenu ABUraTeJIbHON YCTAHOBKH.
Ha3zeMHBbI M3MePUTEIbHBIH IYHKT.

HazemHasi KOHTPOJILHO-TIPOBEPOYHAS anmaparypa — rpo-
rpaMMHO-aNMapaTHblil KOMIUIEKC JUTsl HA3eMHOTO dTara oTpa-
00TKM OOpTOBOW CHCTEMBI yINpaBICHUS KOCMHUYECKUM
armaparom.

Hazemnuas xa0eqbHasi ceTh — KaOellbHAs CETh IS CBS3H
OJIOKOB BBIUMCIIMTENILHBIX MAIIIUH U CUCTEMBI 3aJaHUS DKCIIE-
pUMEHTA IS HA3eMHOM OTPAaOOTKU KOMILIEKCA.

Ha3zeMHBIIi KOMIUJIEKC YNpaBJIeHHUSI — COBOKYITHOCTb
Ha3eMHbIX PAAMOTEXHUYECKUX U BBIYUCIMTEIIBHBIX CPEACTB
C COOTBETCTBYIOIIMM METOAMYECKUM M MaTeMaTH4YeCKHM
o0ecrieueHreM, MPeAHA3HAYCHHBIX IS YIIPABJICHUS MTOJIETOM
KOCMHYECKOTO aIrapara U KOHTPOJISI paboThl €ro OOPTOBBIX
cucreM. HKY ¢ynkunonupyer B mepuon opOMTaIbHOIO
nosieta KA oT MOMeHTa OT/IeNIeHHs €r0 OT PaKeThl-HOCUTEIIS
110 TIPEKpAaIEHHs aKTUBHOTO CylLliecTBOBaHUA. OCHOBHBIC Lie-
aesble 3anaun HKY moryT ObITh copMyanpoBaHbI ClieTyro-
UM 00pa3oM: MoJJepKaHue OpPOUTAIBHONH CTPYKTYpPHI
KOCMHUYECKOI CHUCTEMBI, YIPABICHNUE U KOHTPOJIb BBIIIOJIHE-
HUS AMHAMUYECKHX OIIEpaliiii B KOCMOCE, YIIPaBIeHUE QyHK-
LMOHUpOBaHHEM OoproBoil ammapaTypsl KA, koHTposb u
JMAarHOCTHKA €€ COCTOSIHUS, B3aUMOZICHCTBUE C KOMIUICKCAMH.

HacTrpanBaeMblii mapamMeTp — napameTp, KOTOPbIA MOXET
OBITh M3MEHEH 110 KOMaH/JIe C Ha3€MHOI'0 KOMILIEKCa YIIPaB-
JICHUS B IIPOIIECCe MoJIeTa KOCMUYECKOTo arapara.

HaBuranmoHHO-NMUJIOTAKHBIH KOMILIEKC.

HazemHbIli NIPOBEPOYHO-NIYCKOBOH KOMILJIEKC — IIpO-
IrpaMMHO-aMNIMapaTHbII KOMIUIEKC ITPEACTapTOBOM MOATOTOBKH
U 3aITyCcKa pa3roHHOTOo OJIoKa.

287



288

MPUNOXEHWE |

©000000000000000000000000000000000000000000000000000000000000000000000000000000

HC

HYH

HY
HD

Ob
o3y

OKP

OH

OHA

HaBuranmonHasi cucreMa — KOMIUICKCHAS DJICKTPOHHO-TCX -
HUYCCKasA CUCTEMA, COCTOAIAA U3 COBOKYITHOCTHU HA3E€MHOI'O
1 KOCMHYCCKOT'O O60py,Z[OBaHI/I$I, npeaAHa3HAUYCHHAsA AJI OIIpe-
JCIICHUS MCCTOITOJO0XCHUA (reorpa(bnquKHX KOOpAWHAT U
BI)ICOTI)I), a TaKXXC MMapaMeTpPOB ABUIKCHUA (CKOpOCTI/I n Ha-
IIpaBJICHUSA OBUIKCHUA U T.I[.) KOCMHYCCKOI'O aIrfmapara.

HauvanbHas ynpasasiiomas nHgpopmMamus — nHPOpMAIHs,
3al0’KeHHasi B OOPTOBYIO IU(PPOBYIO BEIUUCIUTEIBHYIO Ma-
LIMHY B KOCMUYECKOM amiapare U pa3roHHOM OJIOKe ¥ Mpe/l-
Ha3zHa4YCHHAas JUIs YIIPaBJICHUS Ha HAYaJIbHOM dTaIle MoJieTa.

Hu3ko4acTOTHBII.

HarpeBare/ibHbIi 3J1IeMEHT — UCIIOJIHUTEIbHBIN JIEMEHT CH-
CTEMbI 00ECIICUCHHSI TEIUIOBOTO PEIKUMA.

(0]
OpouTanbHbIii 0/10K.

OnepaTnBHOe 3aII0MHHAIOLIEE YCTPOHCTBO — TaMsATh, 4acTb
cucreMbl maMsatd DBM, B KoTopylo mporeccop MOkeT o0pa-
TUTbHCS 3a OJHY onepaunio. [IpeqHasHaueHo 11 BpeMEHHOTO
XPpaHEHUS JaHHBIX U KOMaH[, HEOOXOAMMBIX IPOLIECCOPY IS
BBINOJIHEHUSI UM OTIEPALIUiL.

OnbITHO-KOHCTPYKTOpPCKasi padoTa — KOMILIEKC Mepo-
MPUSITUN, BKITFOUAIOIINHA B ce0s KaK Hay4YHbIC UCCIICIOBAHUS,
TaK ¥ MPOU3BOJICTBO OMBITHBIX U MEJIKOCEPUUHBIX 00pa3IoB
MPOAYKLMH, MPEALIECTBYIOIMNI 3allyCKy HOBOTIO MPOAYKTa
WJIA CUCTEMBI B IPOMBILUIEHHOE TPOU3BOACTB.

OrpaHnyeHue HATPY30K — COCTOSIHAE CUCTEMBI YIIPABICHUS
KOCMHYECKOTO ammapara, TpeOyromee OTKITIOUCHHS OJIOKOB
YHIpaBJICHUA U UCIIOJIHUTCIIBHBIX MEXaHN3MOB KOCMHNYCCKOI'O
arrapara.

OCTpOHaHpaBJIeHHaH AHTEeHHA — aHTCHHA, NEpeaaroas u
NpruHUMAroIass CUraajl TOJIbKO B OHOM HaIIPpABJICHUU U UC-
noJjib3yemas Ajisd 06T>CZ[I/IHCHI/I5{ JABYX YAAJICHHBIX CEIMCHTOB,
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PacCHoJIOKCHHBIX B HpHMOﬁ BUIUMOCTH, UJIM B CUTyalUIX,
Korga HCO6XOI[I/IMO, yTOOBI CUTHAJ PpacrpoCTpaHsayICa B OAHOM
HaIlpaBJICHUHU Y3KHUM JIYUOM.

OTBeTHOE €JI0BO — CIIOBO, SIBJIIOIICECS KBUTAHIIUEHN Ha ITPU-
HATYIO0 OKOHEYHBIM yCTpocTBOM (cM. OY) T0CTOBEPHYIO WH-
dbopmaruto, ompeaensionee (HakT yCTAHOBICHUS CBS3H
MeXJy yCTpoiicTBaMu UHTEpdeiica.

OpOuTanbHasi cHcTeMa KOOPAUHAT — B 3TOM CCTEME KOOp-
JuHat ock OV coBmasaeT ¢ TeKyIllel BepTUKAJIbIO U HallpaB-
JIeHa BBEPX BJOJIb painyCca-BEKTOPa, COCIUHSIOIETO LIEHTPHI
Macc 3eMJIM ¥ CITyTHHKA; 0cb OX JICKUT B INIOCKOCTH OPOUTHI
1 HalpaBpJieHa B CTOPOHY IBMKCHUSI KOCMUYECKOT'0 aiapara;
ocb OZ nepneHAnuKyssipHa II0CKOCTH OPOUTHI U IOTIOIHSIET
TIEPBEIE JIBE OCH JI0 TIPABOM CHCTEMBI KOOPIMHAT. YTIIOBOE I10-
noxxenue KA oTHOCUTENbHO oceil opOMTaIbHOM CHCTEMBI
KOODPJMHAT OTPENEesIeTCs TPeMsl yIJIaMH: TaHTa)Ka, PHICKAHHS
1 KpeHa.

OxoHe4HoOe yCcTPOIicTBO — ycTpoiicTBO uHTepdeiica, hyHK-
[MOHHPYIOIIEee B COOTBETCTBHH C KOMaHJIaMU KOHTPOJLIEpa
IIMHEI, T.€. MPOTrPaMMHO-aNIIapaTHOE YCTPOHCTBO, 0Oecedn-
BaroIee MEPBUUHYIO0 00pabOTKy COOOIIEHUS WIIN CUTHAJA,
npeoOpa3zoBaHUe COOOIICHHUH U3 BHIa, B KOTOPOM X MPEI0-
CTaBJII€T NCTOYHHUK (pedb, N300pakeHue U T.I1.), B CUTHAN (Ha
CTOPOHE UCTOYHMKA, OTIIPABUTEIISI) U 00paTHO (Ha CTOPOHE
MOJTyYaTess).

I
HapaMeprl AJTOPUTMOB YIIPABJICHUA IBUKCHUEM.

IIpoBepounble BKJIIOYEHHsI — IPOBEPKa paboTOCIOCOOHO-
CTH OTJENbHBIX CHCTEM C MOJa4eii Ha HUX JIEKTPONUTAHHS.

IIpoueccop BBoaa-BbIBOAA — IIPOIECCOP, CTICTTHAIN3UPYIO-
ITUHCS Ha aBTOHOMHOW 00pabOTKe MaHHBIX, CBI3AHHOMN C 00-
MEHOM JTaHHBIMH MEKy YaCTSIMHU KOMITBIOTEpA U C BBOJIOM H
BBIBOJIOM JIAHHBIX.
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IToJsieTHOE 3amaHue.

IIpubop c 3apsinoBoii cBA3bIO — 00IIce 0003HAYCHNUE KITacca
MTOJTYIIPOBOTHUKOBBIX MPUOOPOB, B KOTOPHIX MPUMEHSETCS
TEXHOJIOTHUS YIPABISIEMOT0 TiepeHoca 3apsiia B 00beMe ToIry-
MIPOBOAHUKA.

IHocTosiHHOE 3a1I0MHUHAOLIEE YCTPOIICTBO — YHEPIrOHE3aBU-
cuMasl aMATbh, UCHOJIb3yeMas Il XpPaHEHHUs] MaccuBa He-
H3MEHSIEMBIX JTAaHHBIX.

IIupoxnanan — ycTpoicTBO, NpeaHa3HAYeHHOE 1JId Iepe-
KPBITHS JTUHUM TIO/1a4X OKHCIIUTENS B KAMEpY CrOpaHus MpH
BBIKJTIOUEHUH JIBUTATEIIS.

IIporpamMmmupyemMasi JIOTHYECKasi HHTErPaJbHAsA CXeMa —
noJry3aka3Hasi OoiblIas HHTErpajibHas cXeMa Ui peannsa-
UM CITOKHBIX (DYHKIIMOHAIBLHBIX OJIOKOB.

IIporpammHoe oGecnevyeHne — KOMITBIOTEPHBIE TIPOTPAMMEBI
Y TaHHBIC, TIPeTHA3HAUYEHHBIC JIJIS PEIIeHUs 3a/1ad yIpasJie-
HUSI KOCMHYECKHUM alapaTtoM, Pa3TOHHBIM OJIOKOM M T.JI. U
xpanstmuecs B PI13Y, BIIBC, BIIBK, BYBM.

I[Mpubop opueHTanuu Ha 3eMJII0 — IPOTrpaMMHO-aIIapar-
HBI KOMIUIEKC OPHUEHTAI[MM KOCMHYECKOro amrmapara Ha
3emiro.

IIpenBapurtenbHasi 06padoTka MHPpOPMANMHI — aJITOPUTM,
o0ecrneynBaroNInii MEPBUYHYI0 00paboTKy nH(OpMAaIHH mpe-
00pa30BaHKsl CUTHAJIOB OT JaTYMKOB M UCIIOJIHUTEIBHBIX Me-
XaHU3MOB B BUJ, HEOOXOOUMBIH JUIsi HOPMaJIbHOW PaOOTHI
MIPOTPAMMHOTO 00ECTICUCHUSI.

IIpuodop opuentamuu Ha CoJIHIIEe — IPOTPAMMHO-AIIAPAT-
HBIH KOMIUJIGKC OPHEHTAI[MM KOCMHYECKOro ammapara Ha
Comnuize.

IIpu3Hak moaApbIBA — OTBETHBIN CUTHAJ OT MUPOAIEMEHTOB,
XapaKTepU3YIOIINHA BEITIOIHEHUE TTOIPHIBA.

Ilpuemonepenaromiee ycTpoicTBO.
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PBdD ITuponarpoHbl pACKPLITHA BHEIIHUX 3JIEMEHTOB — UCIIOJI-
HUTEJIbHBIM MEXaHU3M PACKPBITUSI, B YACTHOCTH, COJIHEYHBIX
Oarapeli, OCHOBaHHBII Ha SHEPTUH B3PhIBA MTUPOTEXHUUECKOTO
JJIEMEHTA.

nCA ITanxpomaTnyeckas CbeMOYHasl annaparypa — yCTaHOB-
JIEHHAs! Ha KOCMUYECKOM arapare CbeéMOoYHasl armaparypa, pa-
00Ta KOTOpPOIf OCHOBaHA Ha (poToammapare BUIUMOTO CIIEKTPa.

ICK IIpu6opHasi cucTeMa KOOPAMHAT — CUCTEMA KOOPIMHAT KOH-
KpPETHOTO NpuOOpa, B KOTOPOI OCH HAIlPaBJICHbI B COOTBET-
CTBHMH C 0a30BBIMU IOBEPXHOCTAMU IpHOOpa.

IncM ITocTOsIHHBINH CUTHAJI MECTOIOJI0KEHHUIA.
nco IHocTpoenne conHedHON OpHeHTAMH.
T IMuporexHuyeckuii 3JieMeHT — YacTh U3JEIUs, 3aKI0Yaro-

mas B ce0e MEXaHHIECKYIO0 CMECh OKHCIIUTEIS W TOPIOUETO,
MIPH CKUTAHUU KOTOPOH BBINEIISIOTCS TETUIOBBIC /WA CBE-
TOBBIC W/WJTN TBIMOBBIC W/WJIU 3BYKOBBIC W/WIIM PEAKTUBHEIC

3 PEKTHI.
my IInpoyctpoiicTBa.
[11C) IMuposaemMeHThI — cM. THpoTexHUYeckmid dmement (I1T).
I2H ILi1eHO4YHBII 31eKTPOHATPEBATE/Ib.
P
Pb Pa3roHHblii 010K — CTyIIeHb paKkeThI-HOCUTEIS, ITpeTHa3Ha-

YeHHas JUIs [IEpeBo/1a KOCMUYECKOTI0 arapara ¢ OlopHO# op-
OWTBI Ha LIEJIEBYI0 OPOUTY HCKYCCTBEHHOTO CITyTHHKA 3eMIIH
1 Ha OTJIETHBIE TPAEKTOPHUH K IUIAHETaM.

PBK Pe:kuM BCTPOEHHOT0 KOHTPOJIS — PEXKUM PaOOTHI KOCMUYe-
CKOTO arnapara Wi pa3sroHHOTo 0J0Ka [UIs OIPEeAEIeHUs COo-
CTOSIHUSI KOCMHYECKOTO amlapara Wil PasrOHHOIO 0JI0Ka.

PIACA PacnpenenenHoro aocryna chbeMoO4YHasi anmaparypa —
YacTh LesieBoi anmaparypsl KA «MonuTop-2», npeaHa3Ha-
YeHHas /Ul OCYIIECTBICHHS ChbeMKU 3¢éMHOW NTOBEPXHOCTH B
HECKOJIBKUX CHEKTPAJIbHBIX JHara3oHax.
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1. PagumokomMaHaa — KOMaHJa HETOCPEICTBEHHOTO BO3/CH-
CTBUS Ha KOCMUYECKUN anmapar 1o paarnoKaHay.
2. Pa3oBas komaHa.

PagnoxomaH/1a HEMOCPEICTBEHHOTO UCTIOJTHEHUS — YTIPaB-
JISIOIIEE BO3ACHCTBIE ¢ 3eMITH, BBIIaBaEMOE Yepe3 OOPTOBYIO
TEJICKOMAH/IHYIO CHCTEMY Ha araparypy KOCMHYECKOTO arl-
napara B BUJIC SJIEKTPHUYCCKIX KOMAaH/I.

Pesieiinast komaHaa ynpaBJieHusl.

Pakera-HocuTe b — anmnapar, JEHCTBYIOIINNI IO IPUHIUITY
PEaKTUBHOTO JABMKEHUS U MTpeTHA3HAYCHHBIN /17151 BEIBEICHHUS
10JIE3HOI HAarpy3KH B KOCMHUYECKOE IPOCTPAHCTBO.

PenporpamMmmupyeMoe  IOCTOSIHHOE  3allOMHMHAalOLee
YCTPOHCTBO — TOCTOSIHHOE 3alIOMUHAIOILEE YCTPOHCTBO, B KO-
TOPOM HH(POPMAIHS MOXKET HEOJHOKPATHO U3MEHSTHCS C T10-
MOILBIO CHEHUABHBIX CPEACTB CTUPAHUS U 3aIIHCH.

PanunosiokaTrop ¢ CHHTE3UPOBAHHOM anmepTypol — aKTUB-
HBI{ TaTYMK JUCTAHIIMOHHOTO 30HAMPOBAHMS C OOKOBBIM 00-
30pOM, pa3MellaeMblii Ha OOpTY JIETaTeJBLHOTO ammapara,
camoJIeTa WK KOCMHYECKOTO KOpaoJis.

C

Crabduamn3anms ¢ HCHOJb30BAaHHEM AaCTPOIATYHMKOB —
OTIpe/IeNICHNE OPUEHTALMH KOCMHUYECKOTO amnmapara 1o JaH-
HBIM OT BKJTIIO4eHHOTO A/l B yCIOBHAX, KOT/Ia allpHOpHAst NH-
dhopmarus 06 opuentanuu KA m3BEeCTHA ¢ TOUHOCTHIO HE
xyxe 1 rpan.

CucreMa aBTOMATHYECKOI0 YIIPABJIEHHS — CHCTEMA YIIPaB-
JIeHus1, B KOHTYpE yTIPaBJIeHUS KOTOPO HE yUacTBYeT YEIOBEK.

CoJsiHeyHas1 6aTapesi — OIMH U3 T€HEPATOPOB ANBTEPHATHB-
HBIX BHJIOB 3HEPTHH, PEBPALIAIONINX COIHEYHOE IEKTPO-
MarHUTHOE U3JTY4YECHHUE B IIEKTPUIECTBO.

Cuni10BO# THPOCKONMUYECKUIH KOMILIEKC.



MEPEYEHb OCHOBHbIX COKPALLEHWI

©000000000000000000000000000000000000000000000000000000000000000000000000000000 293

CIII CostHeYHbIii TaTYUK MOJIO0KEHUS — TAaTUMK, KOTOPBIN MOKa-
3bIBaeT nosioykeHue CoTHITa OTHOCUTETHFHO KOCMUYECKOTO all-
napara.

CEB Cucrema eIMHOr0 BpeMeHH — COBOKYITHOCTB ITyHKTOB KOC-

MOJIpOMa, OCHAIIEHHBIX CIIeUaIbHBIMU YacaMi (aTOMHBIMH,
MOJIEKYJISIPHBIMHU WJTH KBapIIeBBIMHU) U TIPEIHA3HAYCHHBIX IS
pacnpocTpaHeHus] 00pa3OBBIX YaCTOT M CUTHAJIOB TOYHOTO
BpPEMEHH CPE/IH OTIPEEeNICHHOTO Kpyra MoTpeOnTemNe.

C3p Cucrema 3a1aHusi pa3BopoToOB — cUCTeMa, (OPMHUPYIOIIAs
3aJJaHHYIO YITIOBYIO OPHUEHTALMIO KOCMUYECKOI0 ammapara,
pas3roHHOro OJI0Ka, CONHEYHBIX Oarapeil.

CHuo CucremMa MH(pOPMALMOHHOT0 00ecnedeHnsl — IPOrpaMMHO-
anmapaTHbli KOMIUICKC, OOBEAMHSIONINA COBOKYITHOCTH
JATINKOB TIEPBUIHON WH(OPMAITUH B TTPOTPAMMHOTO 00ec-
MIEYEHUSI.

cul CucreMa HHIUKAIUH MOJIOKEHHS — CHCTEMA, TIO3BOJISIOIIAs
COBOKYITHOCTH JIBIKYIIHMXCS OOBEKTOB HJIM CTaHIMI OCy-
MIECTBIIATH CIEKEHHE IPYT 3a APYroM W EHTPaJIbHOW CTaH-
LU —OCYILECTBIISTH CIIEKEHUE 3a TIOJI0KEHUSIMHU OJTHOTO UIIH
BCEX 00BEKTOB ATOI COBOKYITHOCTH.

CK CTapToBbIii KOMIIJIEKC — OJTMH M3 OCHOBHBIX OOBEKTOB KOC-
MOJpPOMa, UMEIOLINK OIHY WJIM HECKOJBKO CTapPTOBBIX ILIO-
11a/10K.

*CK *CHucreMa KOOPAMHAT — KOMITJIEKC ONpEJeIeHUH, peann-

3YIOIUN METOM KOOPJIUHAT, TO €CTh CITOCO0 ONMpEeAeNsiTh Mo-
JIO’)KEHHE TOYKHM WIM TeJa ¢ MOMOLIBIO YUCET WU JPYTUX
cuMBOJIOB. COBOKYITHOCTb YUCEN, OMPEICTSIOMIUX MOJI0MKE-
HUE KOHKPETHOW TOYKH, Ha3bIBAETCA KOOpJMHATAMU ITOU
TOYKH. B HacTosIeM mocoOnu yoMHUHAIOTCS CITEAYIOIIHAE CH-
CTE€MbI KOOPJUHAT:

BCK — 6a3oBas cuctema KOOp/IMHAT,

BCK — Bu3upHas cucreMa KOOpAHHaT,
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HUCK — nneprmanpHas cucteMa KOOp/InHar,

HUI'CK — unepnmanbHasi reoLeHTpUYecKas cucrema
KOOPAMHAT,

OCK - opOuTanpHas cucTeMa KOOPIMHAT,
I CK — npubopHas cucteMa KOOpIHHAT,

CCK — cBs13aHHasg ¢ KOCMUYECKUM alaparoM CUCTEMa
KOOP/IMHAT,

YUCK — ycnoBHas HHepIHAIbHAS CHCTEMA KOOPIUHAT,

J2000 — MI'"CK Ha nmonoskeHHE 3€MHOI OCH B ITOJHOYH
Ha 01.01.2000 roxa.

CKJI CucremMa KOHTPOJISI M JUATHOCTHKH — IIPOTPaMMHBII KOM-
TUIEKC KOHTPOJIS U KOPPEKIIUH CUCTEMBI YIPABICHUSI KOCMHUYE-
CKOT'O arlrapara.

CK3 CTpyKTYpPHPOBAaHHBIH KaTaJIOT 3Be3/I — KaTaJor, B KOTOPOM
naHa nHQopManus 0 pacCTOSTHUN MEX/Y 3BE3/[aMU.

CKO CpennekBajpaTHyecKkoe OTKJIOHEHHE — B TEOPUU BEPO-
ATHOCTH M CTaTUCTUKE HauOoJee pacnpoCTpaHEHHBIN MOKa-
3aTeNlb PAaCCCHBAaHUs 3HAYCHUH CIIydailHOM BEIUYMHBI
OTHOCHTEIILHO €€ MaTeMaTH4IeCKOT0 OKUIaHHS.

CK> CucreMa KOHTPOJISI DJIeKTPU3aANNHU.

CHUMIIN Cucrema HaKomJIeHUs! U nepeaayd mHGopManmu — 4acThb
neneBolt anmnaparypsl KA «MoHuTOop-O», npegHazHaueHHAs
JUTS HAKOTIJICHUS M TIepeIadyl Ha 3eMITIO TeNIeBOM HH(DOpMAITHH.

CHC CnyTHUKOBAasI HABUTAIHOHHASI CHCTEMAa — KOMIUICKCHAS
AIIEKTPOTEXHUYUECKAS CUCTEMA, COCTOSIIAST U3 COBOKYITHOCTH
Ha3eMHOT'0 U KOCMHUYECKOTO 000PYIOBaHMsI, IpeHA3HAYCH-
Hasl JUIs OIPEACICHHUS MECTOIOJIOKEHUS reorpaduuecKux
KOOPJIMHAT U BBICOT, & TAKXKE MaPaMETPOB JBHIKCHUS CKOPO-
CTU U HaHpaBHeHI/IH JABHUXKEHUA KOCMHUYCCKOTO aHHapaTa.

COBII CucreMa opraHu3aniy BBIYHMCJIHUTEILHOIO mMpolecca —

MIPOTPAaMMHBINA KOMILIIEKC, 00€CTIeYUBAIONINI BHITIOTHEHHE
BBIYHCIIUTEIBHOTO MIpoliecca.
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COCBb CucreMa opHeHTAIMH COJIHEYHBIX Oarapeil — cucrema,
o0ecreunBaroIas MOCTOSTHHYIO OPUEHTAIIUIO COJTHEUHBIX 0a-
tapeit Ha ConHLE.

COTP Cucrema obecnedeHHsl TEIJIOBOIO pesKMMa — CHCTEMA,
MpeJHa3sHa4YeHHas JJIs MOAJEPKAHUA TeMIeparyp Ha BCEX
3JIeMEeHTaX KOHCTPYKLIUY arapara, Ipudopax u arperarax B
JOITyCTUMBIX JMana3oHax Ha BCEX ATalax MITaTHOrO (DyHK-
MUOHUPOBAaHUA.

CIia CranuoHapHble IUIa3MeHHbIe IBUTATeU — JIBUTATEIIH, pe-
AKTHUBHYIO TSTY KOTOPBIX CO3/IaET IUIa3Ma, pa3orHaHHas dJIeK-
TPOMArHUTHBIM TIOJIEM.

CI13 CraproBoe noJjieTHoe 3aiaHue — HH(HOPMALUS, 3aT0KEHHAS
B Pa3roHHOM OJIOKE ¥ IpeTHa3HauCHHAs 17151 yIIPABJICHUS pa3-
TOHHBIM OJIOKOM OT MOMEHTA OTpPBIBA OT CTOJIA JO BBIBEJICHUS
Ha LIEJIEeBYI0 OPOUTY B KOHKPETHBIH JACHb.

CIICK CaszaHHas NpUOOPHAsA CHCTeMa KOOPAMHAT — CHCTEMA,
OCH KOTOPOH OTPEAEISIOTCS OCHOBHBIMU 0a30BBIMU OCSMHU
puodopa.

cy CucreMa nporpaMMHOIO ynpaBJieHUs.

CCK Cesi3aHHasi CHCTEMAa KOOPAUHAT — CUCTEMA, OCH KOTOPOU

OTIPENIEISAIOTCS OCSIMHM MHEPIIUU KOCMUYECKOT0 anmnapara, Ha-
4aj0 KOOPAMHAT COBHNANaeT ¢ HeHTpoM Macc KA.

CCKM Cucrema cOpoca KHHETHYECKOT0 MOMEHTA.

CCHHA Cucrema coopa Hay4yHOU HHOpPMALMHU — TPOTPAMMHO-aTI-
MapaTHbIA KOMILICKC cO0pa HAYIHOH HH(POPMAIHH.

CCO Cucrema cTa0HMJIM3aIMH U OPHEHTAIMH — IPOTPaMMHO-all-
napaTHbIA KOMIUIEKC JJIsl CTAOMIM3aIi U OPUEHTAIMN KOC-
MHYECKOI'0 armapara.

CTHU Cucrema TeJleMeTPHYECKUX H3MePeHHUIi — TporpaMMHO-aIl-
napaTHbIA KoMIUTeKe cOopa u Bbiaun B HKY tenemerpuue-
CKOH HH(pOpMAIHH.



296

MPUNOXEHWE |

©000000000000000000000000000000000000000000000000000000000000000000000000000000

CTY
cy

CYBUK

Cy]I

CYJIH
CYPB
CYPII
CcyccC

CaC

TJ COC

TIC

T3

Cucrema TpaeKTOPHOIO YIIpaBJIeHUsI.

CucreMa ynpaBjJeHHMs — COBOKYITHOCTh YCTPOMCTB U Mpo-
rpaMM, OCYIIECTBISIONINX YIIPABICHNE, U CBSI3eH MEXKIY HAMHU.

Cucrema ynpapjeHusi 00PTOBBIM M3MEPUTEIbLHBIM KOM-
IUIEKCOM — COBOKYNHOCTb YCTPOMCTB W NpOTpamM, OCy-
LIECTBIAIOIUX YIIPABJICHUE, U CBSI3€H MEXY YCTPOMUCTBAMU
0OpPTOBOrO U3MEPHUTEIBHOTO KOMILIEKCA.

Cucrema ynpapJjieHHs IBHKEHUEM — CHCTEMa, yTIPaBIISIO-
11ast OOPTOBBIMH CHCTEMAaMH KOCMHUYECKOTO arapara B COOT-
BETCTBHH C 3aJIO)KCHHOH JIOTUKON (DyHKIIMOHUPOBAHUS IS
MOAJICPKAHUSI DKCIUTYyaTallUd TEXHUYECKUX XapaKTEPUCTUK
KOCMHMYECKOTO amnmapaTa B 3aJaHHBIX JUala3oHax u odec-
redeHus 1eneBoro npuMeneHus KA.

Cucrema ynpasiieHUs IBH:KeHHeM U HABUTallHeid.
Cucrema ynpasJjieHUs] pa3TOHHBIM OJI0KOM.
Cucrema ynpasJieHUs pe;KMMOB I0JIeTA.

Cucrema ynpasJjieHHs CMeKHBIMH CHCTEMaMHU — COBOKYTI-
HOCTb YCTPOWCTB M MPOTPAMM, OCYLIECTBIIAIONUX YIIpaBIIe-
HHE U CBSI3b MEXAY OOpPTOBOM CHCTEMOMN YNpaBICHHUS U
CMEXHBIMH CHCTEMaMU.

CucremMa 3/1eKTPOCHAdKEeHUsI — aTTapaTHBI KOMIUIEKC CH-
CTEMBI DIICKTPOCHAOKEHHUST KOCMUYECKOTO arnmapara.

T

TepmonnHamMuyeckasi cucTeMa OPMEHTALUHM CIYTHHKA —
cucTeMa, KoTopasi JaeT OPUEHTALIMIO CITyTHUKA OTHOCHUTENBHO
CosHua 3a c4eT TEPMOAJIEMEHTOB.

Tounslii gaTyuk CosHIa — 60pTOBOI MPHOOP TOYHOH OpH-
EHTaLUKN KOCMUYecKoro armnapara Ha ConHie.

TexHuueckoe 3aaHue — UCXOAHBIA JOKYMEHT JIJIs1 TPOCKTH-
POBaHMsI KOCMHUYECKOTO arnapara, pa3roHHoro 0J0Ka, Coaep-
KT TEXHUKO-2KOHOMHYECKOE 000CHOBaHHE Pa3pabOTKH,
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OCHOBHBIE TEXHUYECKHE TPeOOBaHUsI, MPEIbIBISIEMbIE K CO-
OPYKESHHIO I U3ZICIUIO0, T UCXOJHBIE TaHHBIE /IJIs pa3pa-
0OTKH; B TEXHMYECKOM 3aJaHUU YKa3bIBAIOTCSI Ha3HAYCHUE
o0bekTa, 00JIacTh ero MPUMEHEHUS, CTa UK Pa3pabOTKU KOH-
CTPYKTOPCKOM JTOKyMEHTAIINH, €€ COCTaB, CPOKH UCIIOTHEHHUS
U T.1., @ TAKXKE 0COOble TpeOOBaHMs, 00YCIIOBICHHBIE CIICLH-
¢uKoit camoro 00beKTa IMOO YCIOBUSAMH €T0 SKCIUTyaTallHu.

TenekomMaHaHasE cCHCTeEMA — COBOKYIIHOCTb TEXHHUYECKHUX
CpC€acTs, 06CCHC‘-II/IBaIOH_II/IX CBsA3b KOCMHUYCCKOTO arrapara u
HAa3€MHOT'0 KOMIIJICKCA YIIPABJICHHU.

TsArosblii MOOYJIb.

Tenemerpuueckast uHpopmManus — vHPOPMALHSL, TOTyUYEH-
Has TIpY TIOMOIIU T€JIEMETPHUH.

TepMuHAT MYJIBTUIIIIEKCHOTO KAHAJIA — OKOHEYHOE YCTPOIi-
CTBO MYJIBTHIUICKCHOTO KaHana ooMeHa (cm. MKO).

Tenemerpuueckas cucrema (TMC-b — 6ok Tenemerpude-
CKOW CHCTEMBHlI).

Tunosast mosieTHast onepanus — SJIEMEHT CTPYKTYpbI 001Iei
MpPOrpaMMBbl TOJIETa, ONpeAeSoNHi QYHKIIMOHUPOBAHHE
KOCMHUYECKOTO amnmnapara B IpOLEecce BBIIOIHEHUSI KOHKPET-
HOM 3a/1aun mosnera.

TepmMouyBcTBUTENbHBII JIEMEHT — YCTPOICTBO, paspy-
HIAfOIIEeecs] WIIM MEHSIOIIEE CBOIO MEePBOHAYAIBHYIO (OpMY
IIPY 331aHHON TeMIeparype.

Yy

YupapJasiionuii ABUTaTeIb-MaX0BHK — CM. JIBUTATEIb-Ma-
x0oBUK ([IM).

Yceunnress 00paTHOIl CBSI3M.

YerpoiicTBo (popMHUPOBAHUA HMKJIA — YCTPOICTBO, 3a1a10-
mee muKInaeckuii pesxkum paboter BLIBC, BIIBM, BIIBK.
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®opmMupoBaTeIb HMIYJIbCOB.

DOYyHKIHOHAJLHOE MPOrpaMMHOe ol0ecnedyeHue — 4JacTh
MIPOrPaMMHOTO 00€CTIEYeHHNS, peaTH3yIOoIIasi aTTOPUTMBI BI-
nosTHeHYsI (PyHKIIMOHAIBHBIX 33]1a4.

®oT04yBCTBUTEIbHBIN MPUOOP ¢ MepeHocoM 3apsiaa — $o-
TO3JIEKTPUYECKHE IPUEMHHKH CBETA, CIIOCOOHBIE Mpeobpaso-
BBIBATh IPUHATYIO HH(OOPMALIUIO B AIEKTPUIECKUE 3apsbl U
00pabaTsIBaTh €€ B 3aBUCMOCTH OT 00J1aCTH IPUMEHEHUSI.

10

LeneBas annmaparypa — anmaparypa KOCMHYECKOTO arma-
para, npeaAHa3HauYCHHas 11 BBIIIOJHCHHA €T0 LHEJICBBIX (1)yHK-
HH.

Indpoanasioroswlii npeodpazoBarelib.

ndposoii kKoMILIeke 00PadOTKHM — TPOrpaMMHO-aIapar-
HBI KOMIUIEKC BTOPUYHOM 00pabOTKH TEIeMETPHH.

LlenTpanbHbIii Mpomeccop — YacTh armaparHoro odecrneye-
HUs OOPTOBOTO KOMIIBIOTEpA, OTBEUAIONIasl 32 BHIMOJTHEHHE
OIepaLyii, 3a1aHHBIX IPOrpaMMaMu.

Mudpoas TeneMmerpuyeckasi MHGoOpMaLMs — TEIEMETPU-
Yyeckas HHPOpMaIHs, MoTydyeHHas: TH(HPOBBIM METOIOM.

Ieneykasanue.

LleHTp ynpapiieHUusI TOJE€TOM — YUYPEKJIeHUE, 00ecreyu-
BAafOIIIEE MIPAKTUICCKOE YIIPABICHHUE ITOJIETAMH KOCMUICCKUX
anrmaparoB pa3HbIX KJIacCOB.

111
[HTapukonoAIINIHUK.

HInpoTHO-UMILY/IbCHBIH MOAYJISITOP.
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9
K AY DJIeKTPOKJIANIAHBI ABUTaTeIbHOI YCTAHOBKH.
c)1| DJIEKTPOHHBIN MPHOOP — TEXHUYECKOE YCTPOICTBO, TPUBO-

JMMOE B JICHCTBUE C IIOMOIIBIO HIEKTPUUECTBA U BBIIOIHSIO-
miee HEKOTOPYIO TIOJNE3HYI0 paboTy, KOTopas MOXKEeT
BBIPAKaThCsl B BUAEC MEXaHUYECKOU pabOoThI, BBIICICHUS TETl-
JIOTBI U JIp., WIK NIpeJHAa3HaYeHHOE Il oOecredeHns padoThl
JPYTHX 3JIEKTPOIpUOOpPOB.

IPAY DJIEKTPOPEeaKTUBHBIN ABUTraTe/Ib YIPABJICHUS.

IPU DileKTpopaguoun3esine — KOMIUICKTYIOLIEE ISl CO3JaHuUs
KOCMHYECKOTO arrapara u T.1.

C)1| JHepreTHYecKuii HeHTp — 0ToOpakeHne KOHKPETHOTO He-
OecHOro Tena Ha 3BE3HOM KaJpe.

19UCK 1-s1 3xBaTOpPUAIbHAS MHEPUUAIBbHAS CUCTEMA KOOPAUHAT
— B 9TOI cucTeMe OCHOBHOM TUIOCKOCTBIO SIBIISIETCS MIIOCKOCTD
HEOECHOTO SKBATOpa, OJHON KOOPAMHATON MPU ITOM SBISAETCS
CKJIOHEHHE O, APYTOH KOOPIMHATON — YaCOBOH yTOII £.

20UCK  2-s13kBaTopua/ibHAasi HHEPUHAJIbHAS CHCTEMAa KOOPAUHAT
— B 9TOH CUCTEME, KAK U B [IEPBOM SKBATOPUAIILHOM, OCHOBHOM
IJIOCKOCTBIO SIBJIIETCSI IUIOCKOCTh HEOECHOro IKBaToOpa, a
OJTHOW KOOPAWHATOHM — CKJIOHEHUE [, APYTOi — MpsiMOe BOC-
XOXKJIEHUE 0.

J2000 smoxa, cranapTHasi — MOMEHT BPEMEHH, Ha KOTOPbII MPUBOAATCS
KOOpAWHATHI HEOSCHBIX Tel; 10 1984 T. KoopauHATHI B KaTa-
JIorax 3Be3/] OTHOCHJINCH K CPeJHEMY AKBaTOpy U PaBHOJICH-
CTBHI0O Ha Hayano OecceneBa roma. C 1984 r. BmecTo
OecceneBa roia NCIOIb3YeTCsI FOTUAHCKUN TOJ U IJ1s1 0003Ha-
YeHHsI CTaHAAPTHOH 3MOXHU puMeHsieTcs OykBa J, Hanpumep
J2000.
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