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Cmamoes nocésaweHa OOHOU U3 aKMYANbHLIX EpYnn
60MPOCOG 6 061ACMU OPUEHMAYUY KOCMUYECKUX annapamos
OUCMAHYUOHHO20 — 30HOUPOBAHUS UMEHHO,
60NPOCAM, BO3HUKAIOWUX NPU peuteHUU 3a0aY, CEA3AHHLIX C
onpeoenieHueM NONONHCEHUs 8 NPOCMPAHCIMGe U GbIYUCTeHUS

zemau. A

VI108bIX ckopocmetl UHG OpMayuoHHO-YNpaGIAIOW el
cucmemoil  CO30aHHOU HA OCHOBe  6e3nIam@opmerHozo
unepyuaibHoeo  6noka.  Onpedenenvr  cmpykmypa — u

mpebo6aHUss K ONMUYECKUM KAHATAM OaMYUKO8 36€30.

Cmamms npucesuena 0OHill GKMyanioHill 2pyni NUMaHs
6 obnacmi opienmayii KOCMIYHUX anapamie OUCMAHYIIHO20
30HOY8aHHA 3emli. A came, NUMAHHAM GUHUKAOYUM NPU
BUpIULeHHI 300ay NO6 A3aHUX 3 GU3HAYEHHAM NONONCEHHS 6
npocmopi  ma obuucienns KYMoe6oi  ueuokocmi
iHGhopMayiiiHo yNpaensauow Ccucmemor, CMEOPEeHHOW Hd
OCHOGI be3nnameopmenoeo inepyianeHo2o 610Ky. Busnaueni
cmpykmypa ma 6umo2u 00 ONMUYHUX KAHANIE Oamuuxie
3IPOK.

The article covers omne of the actual groups of
questions for remote sensing satellites' orientation. Namely,
questions that appear for solving problems related to
location definition in the space and for calculation the
angular velocity of information-guidance system created
based on unplatformed inertial block. The structure and
requirements for optical channels of stellar sensor have been
defined.

Kniouesvie cnosa: ungopmayuonno-ynpagisiiowast
cucmema, — Oecniam@opmMeHHblil  UHEPYUATbHBIL  OJIOK,
OOPMOBOTL KOMIIEKC YNPABICHUL

Beenenne

Jlornka moctpoenns MHGOPMALMOHHO-YTIPABIAIONIEH
cucremsl (MYC) 1na opueHTalM KOCMUYECKOTo ammnapara
OCHOBAHA Ha 3aKOHAX WHTEJUIEKTYaIbHbIX WUCCIIEN0BaHUN
MO3HABATENILHON  ESATENbHOCTH,  (OPMaIHU3yEeMBbIX c
TOMOIIBI0 JIOTHYECKOro si3bika. Jlormka Oasmpyercs  Ha
JI0Ka3aTeNbCTBAX U3 3HAHUHN TONyYEHHBIX paHee, CIYKUT
OIHUM M3  OCHOBHBIX  UHCTPYMEHTOB  MOCTPOECHHSA
MaTeMaTUUeCKX METO/IOB, Mojeneil ¥ MH(OPMALMOHHBIX
TEXHOJIOTUA.

Jloruka  maeT  BO3MOXHOCTb  MCCJIENOBaTh U
KTaccu(UIMPOBaTh CTPYKTYpBl YTBEPKACHHI, apTyMEHTOB U
OTIMCBHIBAET CXEMBbI MX KOH(PUTYypaLHii.

IIpenmeTHoe UCCIIEA0BaHNE JIOTUKU
¢ynkuronupoBanust u noctpoeHuss MYC, Moxer ObITh
MPOBEEHO B IIMPOKOM AMana3oHe M0 BCEMY JKU3HEHHOMY
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LUKy U3JENIUS ¢ OLEHKON JOCTOBEPHOCTU U BEPOSTHOCTHBIX
XapaKTepUCTHK.
Jloruka noctpoenus MY C BkirovaeT 3Tansl:

— aHamM3 MOCTPOEHUs U (YHKLHMOHUPOBAHUS
CTpYKTypHOIi cxemsl UYC;
— aHalM3 TEeXHUYECKUX TpeOOBaHUI K JIOTHKe

ynpasieHus pyHkunonupoBanrneM NYC;

— TIPUHLMIIBI TTOCTPOECHUS aPXUTEKTYPBI;

— OIpenesieHUe NMapamMeTpoB, KPUTEPHEB U METOIOB
ynpasieHus pyHKkunonupoBanrneM NUYC;

— CHUHTe3 JIOTMKH yrnpaBlieHHs (pyHKIHOHUPOBaHHUEM

Nyc;

- OMHUCaHue JIOTUKH yIpaBJIeHUS
¢ynkunonupoBanust UYC.

AHaimM3 mnocTtpoeHuss W (GYHKIHOHHPOBAHUS

CTPYKTYpPHOH cXeMbl HH(pOPMALUMOHHOI ynpasJjsioumieii
cucteMsbl opueHTaunu KA.

OyHKUMOHATBHBIE ~ BO3MOXKHOCTH ~ KOCMHMYECKHX
annapaToB CYIIECTBEHHO 3aBHUCAT OT KauyecTBa, FOTOBHOCTH U
HaJIe)KHOCTH  MH(GOPMALMOHHO-YIIPABNIAIOMINX  CHUCTEM,
KOTOpBIE B CHITy CMIEUM(HUKNA X MPUMEHEHHUS ellle Ha3bIBAIOT
060pTOBBIMU KOMILIEKCaMHU yHpaBJeHUs (BKY).
HNHpopmalnoHHO-ypaBsiomas cUCTeMa  MpeacTaBiseT
co0Olf  COBOKYNMHOCTb  MNPHOOPOB W YCTpOMCTB ¢
WHPOPMALIMOHHBIM UM TMPOTPAaMMHBIM  OOeCleUYeHUEM,
MpeAHa3HAYEeHHbIM st yTpaBJeHus JBHKEHUEM
KOCMHMYECKOro anmapara 17 yrpaBJieHus
(¢yHKIMOHMpOBaHWEM OopToBOro obopymoBanus [1]. DOTta
cHcTeMa pelaeT MHOXKECTBO 3a/1au, KOTOPble MOKHO pa3OuTh
Ha YeTbIpe rpymnmsl (puc. 1):

- ymnpasneHue awkenneM KA n HaBuTanys;

— KOMaHJHO-JIOTUYECKOE YMpaBJEHUE COCTOSTHHEM
60pTOBOIi anmapaTypsbl;

— B3aUMOJEHCTBME C  HA3eMHBIM  KOMIUIEKCOM
yopasienus (HKY), oskunaxem u  ucHbITATeIbHBIMHU
cHCTEMaMH;

— yOpaBJieHHE dJIeMEeHTaMM KOHCTpykunu KA.

BaxHoit  cocraBHO#l  uyacTeio BKY  aBmserca
6ecrmaropmeHHblit MHepuMaibHbil 050k (BUB), xoTopsrit
COOEpPXKMUT  3BE3AHBI JAaTUMK W MpeJHa3sHaueH i
¢opmupoBaHus uHPOpPMALUU OO YIJIOBBIX KOOpPIMHATAX
3Be3/1, HAXOJAIIUXCSA B TI0JI€ 3pEHUSI ONITUUECKOro KaHana.

© 0.H.3amupen, A.0. 3amupen
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OcnoBubie 3a1aun BKY
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I'pymna 3aga4 ynpaB/ieHust
ABHKEHHEM H HABHTIALIMH:

- TamleHue YIJIoBBIX CKOpOCTell mocne
pasnenenus KA;

- TMOCTPOEHHE HAYAJIBHON COHEYHOM

OpHMEHTaLHH;
- TIOCTPOEHNe n TOJIEpIKaHNe
opHeHTalMy  cBA3aHHbIX  oceil KA
OTHOCHTENIEHO OIOPHBIX cHCTeM
KOOpJIMHAT;

- KOPPEKIMA OpOMTHI;
- yBox KA ¢ opOuTEI 110 3aBepIIEHAN

paboTs;

- ompejieNnenye n TIPOTHO3
HaBUTALMOHHBIX MTAPAMETPOB;

- KOHTPOITh PaboToCIocOOHOCTH
NpUGOPOB M MCTIONHUTEBHBIX OPTaHOB,
WCTIOJIB3YeMBIX ~ TPH  YIIPABICHUN
JBIKEHHEM M HABHTaLlAH,

- KOHTPOJIb ~ PEKMMOB  CHCTEMbI

YIpaBIIeHAA JABIKEHAEM 1 HABUTaLVeit;
- YIpaBlieHWE MPUBOAAMH COJHEUHBIX
Oarapeif;
- HaBeJICHHE IIEIEBOr0 000Dy I0BAHHS.

I'pynna 3apau ynpasiaeHus
cocTostHHeM 00PTOBOIi anmapaTypbI:

- KOOPMHHPOBAHHOE YIPaBJIeHUE
CITyKeOHBIMU OOPTOBBIMU CHCTEMAMH
NPY Ha3eMHO#i MOIrOTOBKE, aBTOHOMHOM
(ynxuronnposannn KA u npu
B3aMMOJIEHCTBHM C HA3EMHBIM
kommiekcoM ynpasiennsa (HKY) n
SKHIIAKEM;

- KOMaHJIHOE YIIpaBJIeHHe
iy KeOHBIMH CHCTEMAaMH 1 JJIEMEHTaMI
KOHCTPYKLIUW,

- OpraHu3alys KOHTPONd 1
JIMAarHOCTUKH OOPTOBOI anmaparypoii B
LEIAX aBTOHOMHOTO YNPABIEHNA U B
untepecax HKY n skumaxa;

- CHHXPOHM3aLIsA MPOLIECCOB
YIpaBJIeHns ¥ KOHTPOIIA;

- peanusanys ajropuTMOB YNIPABICHAL
1 KOHTPOJI CITy)KeOHBIMH CHCTEMaMH;

- pacrpejiesieHue ITIMTaHuA 60PTOBBIM
MOTPEOUTENAM;

-pacyer GanaHca MeKTPonoTpedeH s
U yrpaBJieHue cOpoCoM Harpy3Ku.

I'pynna 3axa4 B3aumMoeiicTus ¢
HKY, 5kHnaeM H MCIbITATEIbHLIMH
cHCTeMaMH:

- OpraHm3auys MHPOPMALMOHHO-
KkoMaHaHo# ca3u ¢ HKY o
ciykeGHOMY KaHaJTy yIpaBIIeHNs;

- BBOJL M 00pab0TKA KOMaH/HO-
nporpamMmHoii mHpopmarm ot HKY;

- BBOJ M 0TpaboTKa pereifHpIX
TeJIEKOMaH] BHICOKOTO YPOBHS;

- cOop, 06padoTKa, (OpMUPOBaHKE 1
Tiepesiauy TeeMeTpuIecKoit
uHpoOpMALHH;

- TIPUEM M PEeTPAHCIIAIMSA CHTHAIIOB
W3MEPEeHNs JANTbHOCTH I
PaIMOKOHTPOIA opouThl KA;

- OpraHm3anys GopTOBOI MIKABI
BPEMeHH, CBepka 60PTOBOTO 1
Ha3eMHOTO BPEMEHH, KOPPEKIIHs
0OpTOBOTO BPEMEHHU;

- OpraHm3auys MHPOPMAIMOHHO-
KOMaH/HO# CBA3H C SKHTIAXkKeEM;

- OpraHm3auys MHPOPMAIMOHHO-
YIPaBIAIOMIEH CBA3M C HA3eMHBIMI

I'pynna 3apa4 ynpasiaennst
3JIEMEHTAMH KOHCTPYKIHH:

- ynpasiienue pasaenenrem KA nocne
BBIBEJICHNS;

- yTpaBJIeHNE PaCKPBITHEM JJIEMEHTOB
KOHCTPYKIMH (TIaHeIeii COTHEHBIX
6Garapeii (CB) 1 aHTeHR);

- ympaelienue JBikeHreM naxerei Cb
" TeKymas opuenTaiws naneneit Cb Ha
Conrre;

- 3QIIUTa HIEKTPOTIOPHIBHBIX
YCTPOICTB OT HECBOEBPEMEHHOTO
(HECaHKIIMOHUPOBAHHOT0)
cpabaTbIBaHuA M OT BO3/EHCTBIA
CTAaTHIECKOTO MEKTPHIECTBA.

UCIBITATCJIBHBIMUA CPEICTBAMU.

Puc. 1. OcHoBHBIE 331241 OOPTOBOrO KOMIUIEKCA YIIPABJICHUS KOCMUYECKUM allllapaToM

BecruatdopmeHHBIIH WHepLHAaTbHbII 610K
TpeAHa3HaYeH Ui peleHus! ClieAyomuX (yHKIMOHATbHBIX
3a1ad4:

- (¢opmupoBanue  uHpopManum 00  YTJIOBBIX
KOOpIMHATAX 3Be3[, HAXOAALIMXCS B TMOJe 3pEeHHsS KaKIOoro
n3 ontndyeckux kaHanoB (OK) u mepenava yka3aHHOM
uHpopMaLMK B BBIYHUCIUTENb OCHOBHOTO WJIM PE3EPBHOTO
kaHasa (CB-O nunu CB-P) BUB;

— yNpaBlieHWE  YCTpOWCTBaMH
obecrieueHns ero (pyHKIHOHUPOBAHUS;

npubopa IS

— KOHTpOJIb (PyHKLIMOHUPOBAHUS COCTABHBIX yacTeil
npubopa n GpopMUpOBaHKE JOHECEHHIT 00 MX TEXHMYECKOM
COCTOSTHUUY;

- (QopmupoBaHue M BblJaya B CHCTEMY
TeNIeMETPUUECKOTO KOHTPOJISI TapamMeTpoB, TTO3BOJIAIOLINX
OLIEHUTb MPABUIILHOCTh (YHKIIMOHUPOBAHUSI TPHUOOpa;

— BbIJ@aua MPHU3HAKA 3aCBETKU NPU MOMaJaHUU B M10JIe
3peanst OK WCTOYHMKA 3aCBETKM W €ro WISHTHU(UKALUS
(Connue, JlyHa, 3emiis);

- obecneyeHne MH(POPMALMOHHOTO OOMEHa MeEXKIy
npubopom u CB-O, CB-P BUB;

- npueMm u3 CB-O wimu CB-P BUBb nanHbIX
nosietHoro 3aaanus (I13) u komMaHI ymHpaBieHUs peKUMaMU
paboThl prbopa;

- npueMm u3 CB-O wmmu CB-P BUB wmaccuBos
KOPPEKTHPOBKM W 3aMEHBl TPOTPAMMHOTO obOecredeHus
ONTUYECKOro 3BE3[JHOr0 AaTUNKa;

- (QopmupoBaHHE  TEXHOJOTWYECKOW  BBIXOIHOM
nHdopmaumn mo Komanzae, BeimaBaemoit m3 CB-O (CB-P)
BUB npu HazemHOI1 0TpaboTKe;

— TMpHeM, XpaHeHHWe M Yy4YeT WHAMBULYaJbHBIX
JaHHBIX 0 IPUOOpeE, ONpeessIeMbIX TIPU €r0 U3TOTOBJIEHUN U
obecreyeHre BO3MOXHOCTH MX YTOYHEHMs B MpOLECCE €ro
Ha3¢MHOM W JIETHOM JKCIUTyaTalllu.

B coctaB BUB momKHBI BXOOWUTH: ONTHUYECKHE OJIOKH
(0T OOHOrO 10 TPEX); OCHOBAHUE ISl YCTAHOBKU OMTHUYECKHUX
6mokoB (OB); ycrpoiicTBa 3ammTel OT TBUIM OOBEKTHBA
kaxgoro Ob ¢ MexaHusMamMu WX YNpaBieHUs; 3alUUTHAs
onmenma g kaxgoro OB; Omok smekrponukn (BD) ¢
mukpokoHTpoisiepom (MK);  mporpammHoe obGecniedenue
MK; BTOpUUHbIE UCTOYHUKH 3JIEKTPONUTAHUA U MeXKOI0uHas
KkabenbHas ceThb [2].

AHa/JM3 TeXHUYeCKUX TpeOOBaHMII K JIOTHKe
ynpaBjeHuss (QyHKLUHOHMPOBaAHHEM HH(OPMaLUOHHOM
ynpasJsiiomieii cucremoii opueHtaunn KA

Ha »Tamax Bcero J>KM3HEHHOrO LMKJIA, BKIOYas
pa3paboTKy, NPOM3BOACTBO M 3KciulyaTauuto, k HVYC
MPeabABIAIOTCS TpeOoBaHMA: CMNELUUAJbHBIE TEXHUYECKHE,
o0IMe TeXHWYeCKWe, OSKCIUTyaTallMOHHbIE U
9KOHOMUYECKHE.

TCXHUKO-

Cneyuanbnvle  mexnHuyeckue  mpepoeanua K
mexHuvyeckumM  XapaKmepucmukam u mouHocmu
uzmepenuii

Kaxnerit Bxongmuii B coctaB bUB onrruecknii 010k
JIOoJbKeH oOecreynBath (opMupoBaHue HHpopMauu 00
YIJIOBBIX KOOpAMHATAX 3BE3]l — HAMpPaBISIOMNX KOCHHyCaX —
B TNpuOOpHOl  cucTeMe  KOOpOMHAT W HOMeEpe
cootBercTBytomero OK mpu HanuuuuM B €ro mnosie 3peHus
3BE3/ CHEKTpajbHOro kjnacca G2V u 3Be31HOM BEJIMYMHBI OT
+0™ mo +7™ B YCJOBHSX OTCYTCTBHMSA MCTOYHUKA 3aCBETKH
(Connue, Jlyna, 3emis).

B xauectBe mpubopHoii cuctemsl koopauHat (ITCK)
MPUHUMAETCs] MpaBasi OPTOrOHAJbHAs CUCTEMa KOOPAMHAT
OXpYnZp, CBsA3aHHas C OCHOBaHWEM Tpubopa Ui
ycraHoBku OB 1 onpenensiemast cieayromumM o0pa3om:
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— HayaJl0 CHUCTeMbl KOOPIAMHAT pacrojlaraeTcsi B
LEHTpE M0CaJ0YHOI MIOCKOCTH OCHOBAHWUS;

— ocb OZp coBmamaer ¢ HOPMaJbIO K MOCAJ0YHOI
TUIOCKOCT OCHOBAHWSI M HampaBjieHa OT Hee B CTOPOHY
ONTHYECKUX OJIOKOB;

— mnonoxenne oceii OXp m OYp B mocamouHOM
TIOCKOCTH OCHOBAHMS OTIPEAEIAeTCS Pa3padoTINKOM.

Ontuueckne ocu OK OomKHBI pacrnonaraThCsl IO
pebpam TpexrpaHHol mpu3Mbl ¢ BepuinHoil B Havane [ICK.
Vil MeXmy OcAMH, JeXKallMMU B OAHOH TJIOCKOCTH,
JOJKHBI cocTaBATh 90 rpan.

[ICK BUB ompenensercss MocagoYHbIMH MeCTaMH
OCHOBAHUS.

BennunHa mosst 3peHnst KaKAOro ONTHYECKOTo OiioKa
JIOJKHA 00ecreurBaTh PEruCTPaLMIo 3Be3/ B KOJIMYECTBE HE
MeHee 5 ¢ BeposTHOCThIO 0,995 mnpu oObeMe 3BE3JHOTrO
karanora ~ 8000 3Be3a, paBHOMEpPHO pacHpelesieHHbIX Ha
HebOecHoH chepe.

[Mpubop  momkeH  (YHKIMOHMPOBATH B  Tpex
Jana3oHax yrioBod ckopocTH IBwxkeHus KA npu:
OTCYTCTBUM NOCTOSHHOW COCTABJIAIOLIECH YITIOBOW CKOPOCTH —
WHEpLUWalbHAs ~ OpUEHTAalMs;  HAIWYMU  TOCTOSHHOM
cocrapisitolielt  yrmioBoit  ckopoctu 0,07  rpam/c  —
opbutanbHas opueHTauus; yriaoBoit ckopoctu ot 0,085
rpan/c mo 2 rpan/c.

[lpy »>TOoM yrmoBas  CKOPOCTb  CTaOWIIM3ALNH
cocrapisieT He Oonee 0,015 rpang/c; yrioBoe ycKOpeHUE — HE
Gomee 0,01 rpam/c’; aMIINTyma YIJIOBBIX KONeGaHMl B
Jana3oHax yrjloBOH CKOPOCTH He MPEBBIIIAET 5 rpaf.

CpenHsss  kBagpaThdeckas  morpemHocts  (30)
onpeneneHus yrioBbeix koopauHaT 3Be3n B [ICK BUBb mas
COOTBETCTBYIOIIMX [JHANa30HOB YTJIOBOH CKOPOCTH He
JOJDKHA TIPEBBINIATh CIENYIOUINX 3HAYeHWil: MHepUraibHas
opueHTauus — 2 yri.c, opoutansHas opueHtanus — 10 yri.c.

Cpennsii  KBaapatudeckas  morpemHocts  (30)
onpenenenuss koopauHat 3ee3n B [ICK BUB mpu yriooi
CKOPOCTH He JOJKHA mpeBbiaTh 40 yri.c.

[Tpubop JOJKEH obecrieunBaTh 3aJaHHbIe
XapakTepUCTUKK  MPU  CJICAYIOLIMX  CBETOTEXHHYECKHX
YCITOBUSIX:

- yron Mexay onrtmdyeckoii oceto OK m

HarpaBjieHeM Ha CoJHLE WM Ha 3epKajbHble 3JIEMEHTHI
KOHCTpyKuuu KA, oTpaxaroluue COJIHEUHbIH CBET B CTOPOHY
OK, nomxeH ObITh He MeHee 30°;

- yron Mexay ontmdyeckoii oceto OK m
HampaBjieHWeM Ha kpaih 3emuid wiau JlyHbl, OCBEILEHHBII
ConHueM, gomkeH ObITh He MeHee 20 rpaf.

ITpy monajaHWM UCTOYHMKA 3aCBETKM B I10JIE 3PEHUS
OK, npubop noyKeH BbIAaBaTh COOTBETCTBYIOMINI MPHU3HAK U
uneHTnuuMposat UcTOYHMK 3acBeTku (ComHue, JlyHa,
3ems).

Bpemsi roroBHoctn BWUB k pabore (c MomeHTa
BPEMEHH MOJIa4X HA HErO JIEKTPONUTAHUS) TOJKHO OBITh He
Oonee 5 MUH.

[Mpubop momkeH BOCCTaHABIMBATh CIOCOOHOCTD
OTpeneNeHNs  KOOpAWHAT  3Be3] MpuU  OOecrevyeHnH
HOpPMaJIbHBIX CBETOTEXHMYECKHX YCJIOBMH He Oojee uem
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uepe3 2 MUH. MOCJe MOoMaJaHus UCTOYHUKA 3aCBETKHU B IOJIE
3penus OK.

I"apanTuiiHblii cpok skcmryatauuu BUB nomxkeH ObITh
He MeHee 7 JIeT, B TOM YKCIIe XpaHeHHe A0 2 JeT B CKIAICKUX
YCJIOBHAX B COOCTBEHHOM Tape miu B cocTaBe KA.

I"apantuiinelii pecypc pabotst BUb:

— MpY Ha3eMHbIX ucrbiTanusax — 1000 yacos;

— MPH JIETHBIX UCIBITAHUAX MPOAOKUTENBHOCTBIO 10
5 net — 28930 yacos (3,3 rozaa).

Bpems nocne nocienHel perlaMeHTHOW MTPOBEPKHU A0
Hayasa JIETHBIX UCTIbITAHUI HE MPEBBIIIAET 6 MECSALEB.

lapanTuitnelii cpox skcrutyaraunu BUB - He MeHee
43800 vacos (5 ner).

KonudectBo BrmodeHnit mnpubopa Tpu HA3EeMHOM
JKCIUTyaTaluuu U B nosiete He npesbiiaet 5000.

BUB pomxeH momyckaTh BBIKIIIOUYEHHE HAMPSKEHUS
MEPBUYHOTO  JNEKTPOMUTAHUS C  TOCIEAYIOUVM  €ro
BKJIIOYEHHEM HE paHee, 4eM uepes3 1 MUHYTY.

BUB noJi:keH obecneyuBaTh TpeGOBaHUsI 00MeHA
uHpopmauueii ¢ BKY:

- wuHpOpMALMOHHBI 00MeH B3 ¢ OCHOBHBIM WK
peseppieiMm  CB  BUB (CB-O u CB-P) Ha 06aze
TOCJIeI0BATENILHOT0 aCHHXPOHHOTO LIM()POBOTO KaHasa CBSI3U
RS485 no nporokony SSP 2.0 co ckopocThto He MeHee 921,6
kbon/c [3];

- nmpueMm B bBD wuHbopmMammm 00  YIIOBBIX
KOOpAMHATAaX 3Be3, chopMupoBaHHON KaxasiM u3 OK;

— CaMOMNpOBEPKY (YHKIMOHUPOBAaHUS c
(opMHpOBaHNEM COOTBETCTBYIOIIETO MPU3HAKA;

— TMpoBepKy (YHKLIMOHHPOBAHUS €ro COCTABHBIX
yacTeii ¢ popMHpOBaHWEM COOTBETCTBYIOMINX MPU3HAKOB;

- (QopmupoBaHne W BbIJAaYy B CHCTEMY
TEJIEMETPUUECKOr0 KOHTPOJIsSI MapamMeTpoB, TO3BOJAIOLINX
OLIEHUTb MPAaBUIILHOCTb (PYHKLIMOHUPOBAHUS MPUOOpa;

— (opMHpOBaHWE  TEXHOJIOTUYECKON  BBIXOMHOM
nH(pOpMaLMU TpPU HA3eMHBIX HCIBITAHUAX MO KOMaHMIaM,
BbigaBaeMbiM 3 CB-O (CB-P) BUB;

- OTKpbiTHE (3aKkpbiTHe) oO0bekTMBOB OK mo
KoMmaH1aMm, BelnaBaeMbiM 13 CB-O (CB-P) BUB;

- o0OHoBeHne UH(OpMAIHK ¢ YacTOToH He MeHee 30

I'y

- TIpWeM, XpaHeHHWe W Yy4YeT WHAWBUIYaIbHBIX
JaHHBIX 0 Ipubdope;

- npuem umw3 CB-O (CB-P) BHUB wmaccuBoB

KOPPEeKTUPOBKM W 3aMEHBI TPOrPaMMHOTO o0ecriedeHus
OTNTUYECKOr0 3BE3IHOTO JaTUuHKa;

- Bbigauy B CB-O (CB-P) BUB npusHaka 3acBeTKH
MpY  TOMAIaHUK  HMCTOYHWKA 3aCBETKM B II0JI€ 3PEHUS
ONITMYECKOTO KaHama ¢ uneHTH(UKanell HMCTOYHUKA
3acBeTku (ConHue, 3ems, JIyHa);

— cpabarsiBanue 3amutel OK npu 3acBeTke.

BUB nomxeH ObITh paboTocnocobeH Mpu mopave Ha
ero BXOJA HANpSDKEHUs IMOCTOSHHOTO TOKAa B JHMAaNa3oHe
(24...32) B.

[lpn mnepexomHbIX Tmpoleccax B TEPBUYHON CETH
JNIEKTPOMUTAHUS ~ BO3MOXKHBI  BCIUIECKM M IPOBAJIbI



HanpsKeHus: IuutensHoctbio A0 0,3 ¢ BenmuuHoOil 1o 4 B
OTHOCUTENILHO  €ro  Tekyulero 3HaueHus. Ilpuy sTOM
HanpsKEHUe MEPBUYHOIO DJIEKTPONMTAaHUA HE BBIXOOUT 3a
npexnensl (22...34) B ¢ yuerom mynbcanmii.

AMIINTYOHOE 3HAUY€HWe MyNbCalii HampsKEeHUs
2JIEKTPONUTAHUS He MpeBblaeT 1,5 B B 1nana3oHe 4yacToT OT
10 T'm mo 10 k[ ¢ manbHEHIIMM CHIKEHUEM B JUAIa3oOHe
gactor oT 10 k[m mo 150 k['m mo Jorapudmirgeckomy
3aKkoHy, Ha 4actote 150 k[’ ammauTyAHOE 3HaueHUe
nmyJbcaluii HanpspkeHust He npesbiiaet 0,015 B.

Bxomet BUB 10 53neKTpONUTAHUIO IOJDKHBI OBITH
BBITIOJIHEHBI 110 JBYXIPOBOIHON cxeMe 0e3 3JeKTPUUECKOro
COOOLIeHNS LeTell TIEKTPONUTAHUSA C KKOPITYCOM).

ITyckoBoii Tok B wemnsax snekrponutanus BUB mpu

BKIIIOYCHUM TpuOOpa HE MJOKeH mpepblmatse 10 A
JUTUTEJIEHOCTBIO 10 2 MC Ha ypoBHe 0,5 aMIUTUTY Ibl.
HecankponnpoBaHHoe CHATHE HanpspKeHUs

anekrponutanus ¢ BUB B mponecce ero (pyHKIMOHUPOBAHUA
He JOJDKHO MPUBOAMTH K TOSBJIEHUIO B HEM HEMCIIPAaBHOCTEN.

IIpu nosBienun HeucnpasHoctd B BB Tok B Lemsax
3JIeKTPONUTaHUs  HEe  JOJbKeH  mpeBbliath 10 A
IUTUTEILHOCTBIO 10 2 MC.

BUB nomkeH HOpManbHO (YHKIMOHUPOBATH TIPH
MOABIICHUN DJIEKTPUYECKON CBSA3HM C «KOPIYCOM» OJHOM W3
LIMH JIEKTPONUTaHUS.

[lynbcaumm HanpsxeHwus, cozgaBaeMmble BUB B memsx
JJIEKTPONUTAHUSA, HE JOJDKHBI MPEBBINIATH AMILIUTYIHOE
3HayeHue 200 MB.

MomHocTs, notpebnsiemass BUB B pabouem pexume,
nomkHa ObITh He Oonee 8 Bt (mns tpex OK) B 3amaHHOM
J1ana3oHe TeMIeparyp MnocaaouyHoi MIOCKOCTH MO MpHoop.

Brimouenne BUDB [0/MMKHO OCYLIECTBIATHCA IIyTEM
MoJauu Ha Hero HampshKeHUs djeKTponuTanus (24...32)B or
CV KA.

I[Ipu stom oTkpbiTHE 0O0BekTHBOB OK 1 Havano
m3Mepenuii BB NOMKHO NpPOM3BOAUTBLCA IOCIE BbILAAYU
cooTBeTcTBYrOIMX KoMaHa u3 CB-O (CB-P).

BeposarHocts 6e30Tka3zHoit pabotel mpubopa BUDB
JoJbkHA ObITh He MeHee 0,98.

[Toxg oTkazom mnpubopa MOHMUMAETCs TMOTeps €ero
paboTOCIOCOOHOCTH WIIM TaKoe ee HapylleHHe, KOTOopoe
MPUBOANT K HEBBITIOIHEHUIO UM 3a/laHHBIX (DYHKLIUH.

Oo6ecrieuenne HagexHoctn BB nomxno mpoBoanThes
B COOTBETCTBHH C MPOrpaMMoii o6ecredeHns: Haie:KHOCTH.

O0mue TexHuyeckue TpedGOBaHNS K KOHCTPYKIUHU

Pa3paborka BUB momkHa mnpoBoauTbhes € ydeToM
obecriedeHnsi ero CTOMKOCTH, MPOYHOCTH K BO3JAEHCTBHUIO
MeXaHW4YeCKNX, KITMMaTHIeCKUX U OPYTUX (pakTopoB.

B BUB nomkHBI OBITh peaJin30BaHbl CXEMHO-
KOHCTPYKTUBHBIE ~ MEPBI,  KCKIIOYAIOLIUEe  HEaIpECHYIO
CTBIKOBKY coeMHuUTeNell kabeneil nmpu ycTaHoBKe mpudopa B
cxemy BUB, a takxke npenycMOTpeHBl LENH Ui KOHTPOJIS
CTBIKOBKU COEIUHUTENEH.

Konctpykuusa BUB nomxHa uckio4aTb BO3MOXKHOCTh
HENpaBWILHON €ro yCTaHOBKH Ha MOCAI0YHOE MECTO.

Texnonozua npuoopocmpoenun 1’2018

OcnoBanne BUB nomxHO ObITE YHU(DUIMPOBAHHBIM U
MO3BOJIATh YCTAHOBKY OT ofHoro 1o Tpex Ob. Ha ocHoBaHuM
JOJKEH OBITh YCTAHOBJIIEH ONTWYECKMH D3JIEMEHT A
B3aMMHOM YBSI3KU TIPUOOPHBIX cucTeM koopauHat BUB.

C uenbto obecrnieueHus: TpebyeMolt CTaOWIBHOCTH
B3auMHoro yrjoeoro mojoxenus I[ICK BUB u O6noka
YYBCTBHUTEIBHBIX 3JIEMEHTOB yKa3aHHbIE pruOOpsI
ycTaHaBiuBatoTcs B KA Ha enrHOe OCHOBaHME.

Konctpykuus BUB nomxHa obecneumBaTh yaoOCTBO
JOCTyIA K 3JEKTPOCOEANHUTENSIM, YIOOCTBO UX CTBHIKOBKH U
PacCTHIKOBKM € MPUMEHEHHWEM CTaHIAPTHOTO WHCTPYMEHTa,
yA00CTBO MOHTa)Xa M IEMOHTaxka npuoopa.

KoHcTpykiuus BUbB JIOJIKHA obecneynBaTh
MbUIEBJIAro3aluTy npudopa M ero (YHKUMOHMPOBAHUE B
MojieTe B YCJOBUSIX OTKPHITOrO MPUOOPHOTO OTCeKa B
cooTtBeTcTBUM C TpeboBaHusMH ['OCT 14254-96 (He Xyxe
kon IP54).

BUB u 610Kku, BXOIAIMIME B COCTaB MPUOOPA, TOJKHBI
COXpaHATh IKCIUTyaTallMOHHbIE u TEXHUYECKHE
XapaKTEepPUCTUKHU IOCJe BO3ACHCTBUS HAarpy3oK Ha ydyacTke
BbiBeneHUs KA u npu Bo3aeiicTBusax B nojete KA.

Ha «xopnyce BHWB nomxkHbl ObITh  HaHECEHBI
TIOJIOKUTEJIbHBIE HAINpaBleHWs oceil MpUOOpHON CUCTEMBI
KOOpIMHAT.

Ha rabaputHO-ycTaHOBOYHOM 4YepTexke NOJKHBI ObITH
yKa3aHbl:

— TOJIOKEHHE LIEHTpa Macc;

— HamnpaBJIEHHE oceii  TMpuOOPHOIA CHCTEMBI
KOOpJMHAT;
— MOILHOCTb, BbLIEIIAEMAs npudopom B

YCTAHOBHMBILIEMCS PeKUMeE €ro paboThl.

Macca BUbB ¢ tpemsa OK He noskHa MpeBbIIATh 4 K.

BUb nomxeH pomyckatb OYHMCTKY M KOHTpPOJIb
YUCTOTHl €r0 HApPYXKHBIX IOBEPXHOCTEN TNepen Mojadeid B
4yycTOoe MnoMenieHre. OUKMCTKA BBIMONHAETCS C MOMOILBIO
mbllecoca W TMPOTUPKOM  moBepxHocTeil candeTkoit 13
6e3BopcoBoii  Tkanu (tuma ACT-100, ¢TopnoHOBas,
nonmdupHass ¥ T. 1.), CMOYEHHOW B CHHPTE 3TUIOBOM
pektudukoBanHoM 1o OCT 5962-79 wmu TOCT 18300-87 n
0T)KaTo OT ero U30bITKa.

KoHTponb ~ 4HMCTOTBI ~ MPUOOPOB  BBIMOJHSAETCA
JIFOMUHECLIEHTHBIM METOJ0M B KOCBIX Jydax
yIbTpadroIeTOBOTO CBeTa IJIMHON BOJHBI 365 HM JlamIioit
MoOIIHOCTRIO 125 BT. B cnydyae oOHapyXeHHS >UPOBBIX
3arpA3HEHUIl BBINIOJHAETCS JNOOYUCTKA 3arpsA3HEHHBIX MECT
MOCTICIOBATEIGHOM ~ MPOTHPKOM  BHawaje  candeTkoi,
CMOYCHHOW B Hedpace, a 3aTeM cajl(eTKoi, CMOYCHHOW B
CIIUPTE STUIIOBOM.

BUB nmomkeH pa3pabaTbiBaTbCsi C HCHOJNBb30BAHUEM
CBIPbsS, ~ MaTepUAIOB, KOMIUIEKTYIOIUMX  WM3ACIMA U
anektpopanuousaenuit (OPH), obecrnieunBaroNX MOTy4yeHHEe
TpeOyeMBbIX XapaKTepUCTHUK anmaparypbl.

B wmemsix oOecrmeueHWs  BBICOKOM
anmapatypel ~ pEKOMEHAYETCd  NPUMEHATb
00JIeryeHHbIX PeKUMAX.

HaJEKHOCTU
OPU B
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Texnonozusn npudopocmpoenua 1’2018

[Mpumenenne OPU B ycnoBusAX U pexumax, He
OTOBOPEHHBIX WM OTJIMYAKOLIMXCA OT YKa3aHHbIX B
CTaHAApTaX M TEXHUYECKUX YCJIOBUAX HA HMX, JOMYCKaeTcs
TOJIBKO B UCKJIFOUMTEbHBIX CIIydyasix.

HomyckaeTcst kommiektoBaTb BB DPU ¢ nnaekcamu
«OC», «OCMy», «M», «OBIT (BIl)» wu DOPU
MHIYCTpHAJbHOTO TIpUMEeHeHust, Space, Military.

Kommnekryromune wznenud, PU no ycraHoBku uX B
BUB nomxHbl MoABEpraTbcsl BXOJHOMY KOHTPOJIIO C LIENBIO
OTOpPaKOBKHU MOTEHLIUAIBHO HEHAIEKHBIX.

B BUB nomxHBI OBIT B MaKCHMaJlbHOI CTEIEHUA
WCTIONb30BaHbl CTaHAAPTHBIE, YHU(HUIMPOBAHHbIE W paHee
pa3paboTaHHbIe IETalIH U Y3JIbl.

Konctpykuums BUB nomkHa OBITE TEXHOIOTUIHOM.

MeTponoruueckoe obecrieueHne pa3paboTku,
WCTIBITAHWM, MPOW3BOJACTBA W 3kcrutyarauun BUb pomxHO
COOTBETCTBOBATh TpeOOBaHUSAM rocyapCTBEHHOM
3aKOHOJATEIIbHON W HOPMAaTHBHOM NOKyMeHTalnu B cepe
METPOJIOTUH U METPOJIOTMUYECKOM 1A TEIbHOCTH.

TpebGoBanust Kk paauodyieKTpoHHoH 3aumute BUB
coctoar B o0ecmiedeHMH  €ro  JJeKTPOMAarHUTHOM
coeMectuMoctu ¢ BKY, amnapatypoit CY KA u cMexHbIX ¢
Hell CUCTeM U JIOJDKHO COOTBETCTBOBATH ctaHAapTy SSP 5004
(c yuetom ECSS-E-20A).

Jlnsi OLEHKH COOTBETCTBHS HM3TOTOBJIEHHOTO 00pasia

ero JgokyMeHtrauum bBHWb mnoneepraeTcs  aBTOHOMHBIM
UCTIBITAHUSAM  Ha  CHeHHaJlbHOM  paboueM  MecTe C
WCIOJb30BAHUEM  KOHTPOJIbHO-NPOBEPOYHON  anmaparypbl
BUBb (KITA BUB).

IlepeyeHp BUAOB MWCMBITAHWNA, MOATBEPHKAAOIINUX
BoinonHeHue BUB ycrtanoBneHHbIX TpeGoBaHuit T3, nomkeH
OBITh MpuBeAeH B KOMITJIEKCHOM nporpamme

3KcriepuMeHTanbHo oTpabotku (KIID0) mpudopa.

BxonHo#t koHTpons BWB mnpoBogutcs B oObeme
BHEIIHETO  OCMOTpa, NPOBEPKH  COMPOBOAUTEIBHOMN
JOKYMEHTaLUM, KOHTPOJs (DyHKLHMOHMPOBaHMA Mpubopa B
LEeJOM U BCeX €ero OCHOBHbIX Y3JI0B UM OJIOKOB, C
ucnonszoBanueM KITA BUb.

BB He nomkeH SABAATHCA MCTOYHHUKOM B3pbIBAa WA
noxapa. C 23TOH 1eNbl0 JOJKHBI ObIThb  BBIMOJHEHBI
cleayroue TpeOoBaHMs:

— BC€ MNpHUMEHSEMble HeMeTaIUIMYeCKHe MaTepHalbl,
HaxoAsALIMecs] B KOHTaKTe ¢ aTMocdepoii oTceka, He TOJIKHBI
NPY UCTIBITAHUSAX U DKCIUTyaTalK BO3rOpaThbCs U BBIAEHATH
TOKCUYHBIE BEILIECTBA;

— JOoJKHa ObITh obecriedeHa MeTajuiu3alus npudopa
U ero KabeJbHOM CeTH, NCTIOb3YEMbIX MPH UCTIBITAHUSX.
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Mecra KpemyeHus! ¥ TUIbI 3JIEMEHTOB MeTaJUTU3alnuiu
omnpenessoTcs Npu pa3paboTke rabapUTHO-yCTaHOBOYHOTO
yeprexxka (I'YU). B TexHuueckux TpeOOBaHUAX rabapUTHOTO
gepTeka mpudopa JODKHO OBITh yKa3aHHWE O METaJUIA3aluu
€ro ¢ KOHCTPYKIHeil, Ha KOTOPOi OH yCTaHABJINBAETCS.

Marepuansl W TOKpBITHS, TpPUMEHSeMble TIpU
n3roTOBNCHUH ADB, He NOMKHBI TONNEPKUBATH TOPEHUE M

CaMOCTOSITETIbHO  TOpPEeTh TOCNe  yNAJIEHWS HCTOYHHKA
BOCIUIAMEHEHMS.
IIpubop  nOMKEH  HMMETb  COOTBETCTBYIOLIMI

WOCHTU(UKAIIMOHHBIHN SPIBIK, PACTIONIOKEHHBIN HA BUIUMOIA,
HechbeMHOU YacTu mpubopa. MneHTndukanoHHble TaHHbIE
JOJUKHBI OBITh YETKO HAHECeHbl W JOJDKHBI COIEepXkaTb
CJIeYIOLINE CBECHMUS:

— UHIEeKC Tpudopa,

— 3aBOACKOM HOMeEp,

— JaTa U3roTOBJIEHUS.

BUBb nomkeH ObITh OIJIOMOWPOBAH W OledYaTaH
MPeICTaBUTENIAMU OT/EJ1a TEXHUUECKOTr0 KOHTPOJISL.

MapkupoBka  JoJkHa  ObITb ~ YCTOWYMBOM K
BO3/ICHICTBUIO BHELIHUX (PAKTOPOB B TEUYEHHE BCEr0 CPOKa
JKCIUTyaTallMk, MEXaHWYECKM TMPOYHOH M He JOJKHa
CTHpaThCA.

VnakoBka HODKHa oOecrieumBaTh COXpaHHOCTH Ab
NMpu  TPAHCIOPTUPOBKE BCEMM BUAAMM TpPaHCIOpPTa B
YCIIOBUSIX, YKA3aHHBIX B pazzene 6.

Konctpykuuss Ab nomkHa OBITH TEXHOJOTHYHOU M
cooTBeTcTBOBaThH Tpebopanusim ['OCT B20.39.308-76.

BbiBoABI
B pabote ompeneneHsl TpeOOBaHUS K TEXHOJOTHSIM
VH(pOpPMaMOHHOTO oOmeHa, KOHCTPYKINHN n

XapaKTEepPUCTHKAM ONTHYECKUX KaHaJoB OecriaT(opMeHHBIX
WHepUUANbHBIX O5I0KOB. [IpemsiokeHHble KOHCTPYKTOPCKO-
TEXHOJIOTMUECKUE  PEIIeHUs,  JIOTMYeckas  CTPYKTypa
vH(pOpMaMOHHON ympaBistomieil cucteMbl opueHTaunn KA
TIO3BOJISIFOT TOBBICUTH ONEPATUBHOCTh NMPUHSATHS MPOEKTHBIX
peuweHnii mpu paspaboTke TNPHOOPOB OMpeneNeHus U
MOCTPOEHUS OPUEHTALMH JIETaTeIbHBIX allapaToB.
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