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NMPEJUCIIOBUE

Poccuiickad cIyTHUKOBas paJuOHaBUTallHOHHaS cucTeMa (CPHC) stoporo
noxonenuss NNIOHACC npoaeMOHCTpHpOBana BHCOKME TOYHOCTHEIE XapaKTepUCTH-
KM OIpeNeeHUs KOOPAUHAT, CKOPOCTM M BpPEMEHM BO3AYLIHBIX, KOCMHUYCCKUX,
MOpPCKHUX ¥ Ha3eMHEX MOABUXHEIX CpeACTB. B HacTosuiee BpeMs OoHAa HAXOAUTCA B
HaYajie IUMPOKOTro MPaKTUIeCcKOro OCBOCHUA.

CHcTeMa B COCTOSHUY OGEcIeTInTh CYIECTBE HHOE MOBHICHME GE30MACHOCTY
JBUXEHMSA TPAaHCIMOPTHHIX CpeiCcTB, Haubojiee 3KOHOMMYIHOE pelIcHME 3aJadu oc-
BOCHMSA YHaJCHHHX, cj1ab0 M3yIeHHEX TEppUTOPUH U akBaTopMii Mopeill U OKeaHOB,
peryIsapHocTh PYHKUMOHUpOBaHUA OypoBHX U A0OmBalOmMX ruiathopm Ha menbde
M B OTKpPHTOM MOpe, OHCTpHIi MOUCK M cnaceHue Teplisimux OeicTBUE M peuiathk
MHOTHE ApyrHe 3amadu.

Hapsiny c¢ aHanormuHoit amepukaHckoit GPS (HABCTAP) cucrema TJIO-
HACC 1ruraHupyeTcs MEXAYHAPOJHEIMU OpraHH3allMAMU B Ka9€CTBE COCTABHOW Tac-
THM MEpCreKTUBHON riaobanpHoil HABUrautMOHHOM CHYTHUKOBOMN cucteMnl GNSS-1,
orauvapueiics 6onbiielf TOYHOCTHIO U HAKEXHOCTHIO.

Cucrema NNIOHACC 1o TOYHOCTH. MCHOJIB30BAHUA HpPEAOCTABISCMEIX MHUpO-
BOMY COOOHIECTBY CUTHANOB IPEBOCXORHT aHAAOrMIHHE mMokasatenau CPHC GPS B
peXuMe CceJEKTMBHOIo jocryna. OnHOBpeMeHHO caMUM CBOMM CYHIECTBOBAHHUEM
FNTOHACC no6Gyxpaer npasutensctBo CIITA oTka3snBaThCA OT OrpaHMYCNMi Ha
UCMoJb30BaHue cucTeMul GPS.

OTH 06GCTOATENLCTBA MPEAONPEACHSIOT BechbMa YCTOMIUBEI MHTEpeC pasiuy-
HEIX CIMEIUANNCTOB, BAAACHBUEB M SKCIUTyaTAHIIMOHIUMKOB TPAHCIMOPTHHX CPEACTBH,
reo/Ie3UCTOB M 3eMJICYCTPOUTENEH K CUCTEME, €€ IEMEHTAM, BO3MOXHOCTAM H Xa-
paKTepUCTHKAM.

HeobxonuMo oTMeTUTDH, YTO aHaNOruyHblL uHTepec K CPHC GPS ynonnerso-
pACTCA MOCTATOYHO OGONBLIMM KOJUYECTBOM u3gaHuil, cpenu KOTOpHX “HHrtep-
delicunit KOHTPOIBHHIT fokymMeHT GPS”, Tpu Gonbuiux Monorpaguu 06IUM OOLE -
MOM cBHIUe 3000 cTpaHuil, psAx OMMCAHUM CUCTEMBI U €€ XapaKTepUCTHK U DAL py-
KOBOJCTB IO NMpaKTUYCCKOMY IIPUMCHEHWIO CUCTEMEL.

PaGota no nounyaspusanuu U pacnpocrpaHeHuio nubopMauuu o GPS noro-
HSACTCA PerynspHo npopouMbeiMy ¢ 1984 r. kommnanueit NAVTECH, a Takxe nosi-
Hee — Ipynnoit AGARD HATO crieuMainbHE MU KYPCAMU JICKIUH IO CUCTEME U €C
APUMCHEHUSIM. 3HAYUTCABHHI BKJIAJ B JEIO PacNpoCTpaHeHUS HHGOPMallUH o
GPS BHocUT TakXe nepuopmyecxkuit xypuan “GPS World”.

B 1o x¢ Bpems no CPHC ITOHACC ony6iuxoBaH cpaBHMTEIBHO ie6Gosb-
wuM tupaxom “HMHrepdeiicHuit xoHTponpHit noxyment I'NIOHACC™. Yacre Ma-
TepuaioB usiaoxeHa b MoHorpaduu B. C. Ilebmaenuya u gp. “CeTeBHe CIYTHHKO-
BHIC palMOHABUTALMOHHEE CHUCTeMHEl”, KOTOpasg cTajna yxXe Gubauorpaduueckoi
peaxkocTrio. Bonbioe BHuManue B Heir yieaeHo cucreme GPS. Kpome Toro, npo-
HIeAiiee ¢ MOMEHTA [IOC/eqHEro U3laHUA BpeMsA 0OyclOBRHIO HEOBXOAUMOCTH CY-
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MIECTBEHHOTO OOHOBICHMA KHMIW, MHOIMX KOpPPEKTHMPOBOK M HOMOJHeHMH Mate-
pHajaMH crarTeil M FOKJIAgOB, KOTOPHE IMYGIHKYIOTCH Ha PEerylspHO MpOBOAAIIMXCS
KOH(pepeHIUAX U CHMIIO3MYMAaX M0 CNYTHHKOBHM HaBHrallMOHHBEIM CHCTEMAaM.

Taxum o06pa3oM, HAMUCaHUE W H3JaHHE crenuanbHol xHurm no CPHC
ITNMOHACC npeacrtaBiisieTcsi BHONMHe axkTyaibHOl u ompaBmaHHoNM. HMuuumatopom
HAIMMCAHUSA TaKOi KHHUIM BHCTYIWI HayIHO-TexHuyeckui¥ meHrp “UHTEepHaBU-
rauus”.

Kuura BkiogaeT TeOpeTHYeCKHE Pa3fCiH, IIPUIBAHHEE IIPECHOCTABUThH YUTa-
TEIIO B CXATOM BHJAC OCHOBEI TCOpPHH HABHTALIMOHHEIX OIPCACHCHHIN c HCNOJH30BA-
HMeM HABHTALMOHHBIX CITYTHUKOB, MaTepualu M0 O0GIMKY H XapaKTEepHCTUKAM cHC-
TemMl [JIOHACC u ec 3/IcMeHTOB, II0 arfiapatype MOTpeOGHTEASH M NPUMEHEHUIO
CHCTCMBEl JUI HAaBUTAIIMU IMOABHXHHEX OGBLEKTOB M OINMpPEACHCHUA MECTAa U BPECMEHH
HA3¢MHH MU I10JL30BATCIAMH.

KHura cocTout M3 BBEACHUS U TpeX pa3licIOB OCHOBHOIO MaTepuajia, pasfe-
JIEHHHIX Ha 16 rias. ' .

Bo BBOjHOIT gacTH coaepXartcsa McTopHieckue cpeaeumuss o CPHC TNNOHACC
v TpeGOBaHUs, MPEALABISCMEC HOTPeOUTECIIMH K CHYTHUKOBHM pajHOHaBHUIAIIM-
OHHBIM CHCTEMAaM.

B pasnene 1 (rn. 1—7) IoMemieHH MaTepHaln, GopMynupyomnue obmue
puHituIsl ifocTpoeuns CPHC,-mMeToan policHUs HABUTAUMOHHLIX 3afad ¥ OIEHKH
TOYHOCTH OIpPEACHCHU HABUTAIMOHHEIX ITapaMeTpOB, MCIIOJIb3YEMEIE pPagUOCUTHA-
JIB, COOBMeHUsI, METOAB KOAQUPOBaAHUA MHPOpMALIHH.

Bo pasgene 2 (ri1. 8—12) usnaraiorcs cBereHUs. O MPUHUIMIIAX NOCTPOCHHUA U
crpyktype CPHC TJIOHACC u ee momcucrTeM, NPHUBORATCH XAPAKTEPUCTHKU CHC-
TeMbH U MOACHCTEM (MOACHCTEMA KOCMHUYCCKUX ANNAapaToB, HA3CMHHIT CCFMEHT, an-
maparypa noTpebuTeincil), paccMATpHUBAIOTCH BOIPOCH HCHOJNB30BAHMA CHCTEMBL
aBUAIMOHHEIMM, MODPCKMMH M Ha3eMHHEIMM MOTpeOUTENSIMH, OIMUCHBAIOTCA &jJro-
pUTMEl 06paGoOTKH cMrHanoB B UHGopManMu B ariapatype norpebutelieil U gaeTcs
UHPOpMAINA O COBPEMCHHHX 00pa3max Takoil anmapatypH.

B pasmene 3 (rim. 13—16) paccmarpuBalorcs sorpockl pasputus CPHC [JIO-
HACC B gactu peanusanuu IuddepeHnnanbHOro pexuma, GasoBLiX METONOB U3-
Mepenuit, KOMIUIEKCHOH 06paboTky M uHrerpuposaHus uHbopmanmuu CPHC I'JIO-
HACC, GPS u xpyrux, B TOM YUCJIc aBTOHOMHBIX, CPEICTB, 4 TAKXE KOHTPOIA 1te-
JIOCTHOCTU CHTHAJIOB CHCTEMEL.

B kHure MpUHATA CKBO3HAaf HyMepallusi PUCYHKOB U GOpMYa IO TCiaBam.
CuMcoK NUTepaTyps NMPUBORUTCA B KOHIE KaXJOil MIaBH KW BKIKYAET TOIBKO Te
HCTOTHUKH, HA KOTOPHE KAIOTCH CCHIIKH B TEKCTE.

Ilpenitonaraercs, 9TO MaTepHaibl KHUTH MOTYT OHTH MCIONB30BAHBL HpU
NORTOTOBKE APYIMX M3RAHUI, TAKHUX, KaK YIeOHUKYM A BHICHIHX H CPeAHUX CIElU-
aIBHHIX Y9¢OHBIX 3aBeICHHH, CIPABOYHUKH, PYKOBOACTBA MO 3KCIINyaTalU¥, TEXHU-
JeCcKMe OIMUMCAHUS aniapatypbl, a TakKXe NpH pa3paGoTKe BOIMPOCOB B3aMMOJECIicT-
BHA alapaTyps NOTpeOuTeaeit M APpYrUX TEXHUIECKUX CPEACTB MOABHUXHEX 06beK-
TOB, IMpH OTPabOTKEe MIAHOB paIMOHaBUTAIMOHHOLO 0OECleICHUsA CTpaH M pervdo-



HOB, ITOCTAHOBKE KYPCOB JIeKIMI B cvcTeMe Y4eOHEIX 3aBefleHUM M IporpaMm Iio-
BHIICHHS KBaXHGHUKAIHK CHEIUAXVCTOB.

KHHra paccumraHa Ha criel{HajMcTOB B o0JacTH HaBUTAlMH M CMEXHBIX HAUC-
UMIUTHH, TaKHX KaK IMTYpMaHcKoe ofeclicyeHHMe, reopesuss U xaprorpadpu, 3cMie-
ycTpOMCTBO, MOHHTOPUHT 3¢MHO MOBEPXHOCTH, ACIIUPAHTOB U CTYACHTOB COOTBET-
CTBYWOIIMX BHICIIMX M cpefiHuX yycOHuix 3aBegeumit. Hemano mosnesHoro B Hel Mo-
TYT HalfTH WICHH 3KKITaXel peYHHX, MOPCKUX H BO3EYIUHHX CyHOB, paboTalouMx B
CJIOXHOI HABUTaITMOHHOY OGCTAHOBKE.

B HammcaHuM KHUrK ydactBopasu: B. A. Bommmu (rm. 7, m. 12.8.3, § 12.9);
B. U. 3y6unckmit (. 12.8.4); IO. I'. 3ypa6os (. 12.8.2); H. E. UBanoB (ran. 13);
A. B. Kapneiixun (rn. 16); U. H. Mumenko (. 12.8.2); B. 5. Haprop (ri. 1-3,
7—10, m. 12.8.1); A. U. TlepoB (rn. 2—6, § 12.1—12.7, m. 12.8.4, § 12.9, ra. 14);
A. E. Iepekos (ri. 14); 0. A. Conosbes (BBeaeHue, § 11.1, 11.2, m. 12.7.5, §16.3);
B. A. Vaaxoit (rn. 9); B. H. Xapucos (rm. 4—6, 8, § 12.1—12.7, 1. 14, 15);
B. M. Xponenko (. 12.8.1); M. C. flpaskoB (§ 16.1, 16.2).

PenaktupoBaHue XHurm BumoaHeHo B. H. XapucosmmMm, A. K. IlepoBuM,
B. A. BoiRUHEM.

ABTOpH BHpaxawT 6marogapHocth B. U. Hdeuucony, A. U. 3amopoxHomy,
0. T. Munosy, I0. B. Mexpeaxony u 0. A. MepKyIoBy, OKa3aBIIMM CORCUCTBHE B
onyGiIMKOBaHMY KHUTH. B opraHmsaiiuy paGoTe ¥ MOArOTOBKEC MATCPHAJNOB. KHMIH
aKTHMBHOC YYACTHC IPHHAIN CICAYIOUIME oOpraHusaunu: OtaesenHue “MxrepHaBy-
ramva” MexayHaponHoit Axaxemuym wHdopmatusanuu; Poccuifckoe KocMHueckoe
areHTcTBO; Kadeapa aBTOMATH3HPOBAHHEIX CHCTEM pajdOHABUTAIMM M PagHOCBA3UN
BBHA um. nmpodp. H.E. Xyxobckoro; kabelipa pagMoTeXHMIeCcKUX cHcTeM Moc-
KOBCKOTO 3HEpreTUYeCcKOro MHCTUTYTa (TeXHHYIecKoro yuusepcurera), OO0 “JlaGo-
paTopusi FMCTAHUUOHHBIX U3MepeHWt”, Poccuitckuit obGluecTBeHHEI MHCTHTYT Ha-
BHUranvu. Matepuajis KHUIM HIMPOKO MCIMONB30OBATHCH NPH ITCHUH JEKIHI 110 co-
oTBeTcTBYIOIUM Kypcam B BBHA uMm. npod. H.E. XykoBckoro ¥ B MocKoOBCcKOM
DHEPreTUIECKOM UHCTUTYTE (TEXHUICCKOM YHUBEpPCUTETE).

ABTOpH OyayT NMpU3HATCABHM YUTATENAM 3a IIPCIVIOXEHUS U 3aMCYAHHUA IO
YAYYLUICHHIO COACpPXaHUS KHHIYM, KOTOpHC cClellyeT HampaBisaTe mo agpecy: 103031,
Mocksa, KysHemkuit mocr, x. 20/6, UITPXP; E-mail: zaoiprzhr@glasnet.ru —
HUITPXP; vhar@orc.ru — Xapucos B. H.; alexp@aha.ru — [lepos A. H.

Aemopu
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BBEJEHME

1. UcTopuyecKkue cBeaeHUS

Pa3zpuTie OTevYeCTBEHHON CHYTHUKOBO# paAHOHaBUTAIIMOHHON CHCTEMBI
(CPHC) IN'IOHACC uMeer yXe NpaKTUYCCKM COPOKAJICTHIOK HCTOPHIO, HAYaIO
KOTOpOY MOJIOXKEHO, KaK yal(e Bcero CIUTAIOT, 3aryckoM 4 oktabps 1957 r. B Co-
BeTckoM Coi03¢ MepBOro B HCTOPHYU TEJIOBEISCTBA UCKYCCTBEHHOTI'O CIyTHHKA 3eM-
g (MC3) [B.1, B.2]. M3MepeHHs HOTUIEPOBCKOIO C/BHUTAa YAaCTOTH IlepeRaTYuKa
atoro MC3 Ha nyHkTe HabGMIOREeHUA ¢ M3BECTHRIMH KOOpAUHaTaMU IO3BONuIH [B.2]
OIpPENCIUTL NNapaMeTPhl IBUXKEHUSA 3TOro CNyTHHUKA.

OO6paTtHas 3amaya 6buta O9€BHAHON: 0 U3MEpPEHUAM TOLO X NOINIEPOBCKOTO
cIBUIa Ipyu U3BecTHHIX KoopauHatax MC3 HaitT KoopauHaTH ryHKra Habmomzeuus
[B.2, B.3}. .

B To xe BpeMms, xak cBuaeTeabcTBYeT [B.3], nepBoe mayyHo oGocHOBaHHOE
npemnoxeuue o6 ucnonszopanuu HMC3 grga HaBurauum poxawioch B JleHuHrpane
elle A0 3amycka mnepsoro coBerckoro MC3, B nepuox IpopecHUs MOX pPYKOBO-
ncrsoM mpod. B. C. lle6maesmya B JIeHHHIpaacKo# BOCHHO-BO3NYHIHOM MHXe-
HepHoii axkagemuu (JIBBUA) um. A. ®©. Moxaitckoro B 1955—1957 rr. ucciaemoBa-
HUIt BO3MOXHOCTEH NMPUMEHEHUA PaaAHOACTPOHOMHUYECKHX METOMOB JUIA CAMOJIETO-
BoxpcHus [B.3]. Marepuann MccneloBaHH AOKIaABBajiUCch B OKTAOpe M nekabpe
1957 r. Ha MeXBeJOMCTBEHHOU KOHpepeHUHH U ceMuHape [B.4].

Hayynpie ocHoBb HH3k0o0pOuTanbHEX CPHC 6uIM cylnecTBeHHO pasBUTH B
Mpouecce BHITONHEHUS. uccnegoBaHuit no reme “Cnyraux” (1958—1959 rr.), xorto-
peic ocyuiectBistin JIBBUA um. A. @. Moxaiickoro, MHCTHTYT TeopeTUYeCKOlt
acrpoHoMuu AH CCCP, Hucrutyr snekrtpoMexanuku AH CCCP, nsa Mopckux
HUU u Topokosekuit HUPOU. PaboTh NMpPoBOAMIUCH C YyYACTUEM KpPYIHBX cre-
LUMaJUCTOB [0 aHATIUTHYCCKOH MmexaHuKe (wr.-kopp. AH CCCP A. H. Jlypse) u
pacueraMm opbut (ripod. [I. E. Dnesicbepr). B KoJrekTHBax 3THX OpraHu3salidil no
npobiieme aktubio paboranu IO. B. barpakos, E. 1. losuxkoB. B. I1. 3axko-
dsopsaxubiit, 3. A. Kuxemckuii, M. M. Kobpuu, A. A. Konocos, JI. 1. Kysxeios,
B. @. Ilpockyput, A. H. Paguenxo, H. K. Ceprees, b. A. CmouvHukos, E. ®. Cy-
Bopos, B. A, @ydaes, I'. U. Yepenanon, E. 1. Yypos. B. U. KOuuuxuit u ap.
[B.3]. OcHoBHOEC BHUMaHUe NMPU 3TOM YAENANOCH BOIPOCAM MOBHIICHIA TOYHOCTH
HABUTAaLMOHHBIX oOfllpelleneuit, obecrieyeHUs 1U0GaabHOCTH, KPYLJIOCYTOYHOCTH
NpUMEHEHUS U He3aBHCUMOCTH OT IOTOAHMX YCIOBUIA.

IIpoBeaeHHKEe pPaboTwHl 1103BOJMMIN nepeiTH B 1963 . K ONBITHO-KOHCTPYK-
TOpPCKMM paboTaM Hal IMepBoit OTEYECTBEHHON HHU3KOOPOHTANILHON cHcTeMoii, fo-
ayuuBiueit B gansHeifiieM HaszBauue “lluxana”.

B co3smaHuu 3T0#f cHMcTeMB NpUHAIU ydacTue: Hayuno-npousporctbBeHHoe
obbeanHenue npuknajHoit MmexaHuku (HITO [IM) — ronosias opraHusanus io
cucTEMC B UeaTOM i 1o pa3paGorke HaBuralilMoHHbBIX cuytuuxkos (HC); Poccuitckuii
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HAayIHO-MCCIIE0BATEABCKMY WHCTHTYT kocMMIecKoro mpuGopocrpoenns (PHUH
KIT) — rojoBHasi opraHu3auMsa IO PajNOTCXHUIECKOMY KOMILICKCY CHCTEMEl, pa3-
paborke GopToBOl KocMMUecKO# M HaszeMHOI paaMoTexXHWYecKOl arrapaTypH, a
Takxe GOpTOBOH annapaTypsl MOpcKuX cynoB; Poccuiickuif MHCTMTYT pagHOHaBH-
raguv ¥ BpeMeuu (PHUPB) — paspaGoruuk GoproBoif xocMHIECKOH almapaTypsl
CHHXPOHM3AUNM M HAaBUTallMOHHON arimapaTyphl psffa THIIOB MOPCKHX CYHOB, a
TakXke EpPYTMe TMPEaNpUATHA KOCMHICCKOH, PafOTEeXHUICCKOH M CYROCTPOMTEJb-
Hoit oTpacie#i npoMuuureHHoct CCCP.

CrnytHukoBas pagmoHapuranuoHHas cuctemMa I'NIOHACC sanatenroBana B
CoemuHeunnx [lltatax AmMepuxku [B.5].

Bot 9to nucan B 1992 r. o pemueHuy 3toif 3agayu [eHepanbHEIHt KOHCTPYKTOD
KOCMHYECKHMX CHCTEM HaBMTamuu u cBss3u akageMux M. @. Pemernes [B.1}: “Iloxa-
HOMacIITaBbHHEe paboTH [0 CO3AAHUIO0 OTe9eCTBEHHOIN HABUIAMOHHOMN CIYTHHUKO-
BOjt CUCTEMB BBUTH pa3pepHyTH B cepenuHe 60-x rojos, a 27.11.1967 roxa 651 BH-
BefeH Ha OpOMUTY mepBHili HAapUrallMOHHHII oOTedecTBeHHBit crnyTHuUK (“Kocmoc-
192”). CnyTHUK ¥ pakeTa-HOCHTeAb GBI paspaGoTaHel M M3rOoTOBICHH KpacHo-
apckuM HaydHO-11pou3BoACTBEeHHHM OOBCAMHEHUEM NPUKIIAJHON MEXAHUKHU .

HaBvramuoHHEI CHYTHUK obecreduBdsl HeNMPEepPHBHOE B T€YEHHE BCEro Bpe-
MEHM AKTHBHOTO CYINECTBOBAHUS W3NyYyeHUE paAMOHABMTALIMOHHOTO CHMrHajga Ha
yacroTax 150 u 400 Mru. CpeadekBajgpaTHiecKas MOrpelIHOCTE MECTOOIpEneIe HUS
o 3TOMY CHYTHHMKY coctaBisa 250 ... 300 M.

B 1979 r. 6HJa clalia B 3KCIUTyaTailiMio HapHraitmoHHasi cuctema I-ro- moko-
nenus “Iukapa” B cocrase 4-X HaBHralMoHHuX cnytHukoB (HC), BHBEIeHHHX Ha

Kpyropuie op6GUTH BHcoToi 1000 XM, HakntoHeHHeM 83° M paBHOMEPHBM paclipeme-
JleHMeM IrockocTell opObuTr Baonb 3kBaropa. OHa IO3BONAET NOTpeOUTENI0 B cpel-
HeM depe3 KaXJHeE MoJITOpa-iBa Yaca BXoOMTb B paauoxkourakr ¢ oxuum us HC u
ONpeleNsITh> IUVIAHOBBIC KOOPREWHATHI CBOEro MecTra Mpu IMpOAOIIXUTEIHHOCTH HaBM-
ralMoOHHOro ceaHca a0 5 ... 6 MuH.

B xome ucnuTtanuit OBLO YCTaHOBICHO, YTO OCHOBHOM BKJIaJ B 1IOTPECLIHOCTD
HaBUIAUMOHHBIX OflpefesIcHUN BHOCAT IOIPEIUHOCTH IlepelaBaeMBX CHYTHUKAMU
cobcTBeHHBIX 3¢ eMepHUN, KOTOPBIE ONpPEACASIOTCS K 3aKIaJbiBAIOTCSH Ha CHYTHUKHU
cpeICTBAMU Ha3eMHOIo KOMILIeKca yripasieHHs. [loaToMy Hapslly ¢ COBEpPHIEHCT-
BOBaHHEM BOPTOBHX CHCTCM CHYTHUKa W KopabessHoi pMeMOMHIUKATOPHON am-
napaTypel, paspaboTyuKkaMU CHUCTEMBI Cepbe3HOE BHUMaHUe OBLIO YyHeNneHO BOIIpO-
caM [OBBIILEHMUS TOUMHOCTH OlIpe/IeIeHHA I POTHO3UPOoBaHHs IapaMeTpoB opOuHT
HaBUTallUOHHBIX CIIYTHUKOB.

Buia orpaboraHa clienMasbHas CXEMa IIPOBEIeHUS U3MEpPeHUN IapaMeTpoB
opbuT cpemcTBamMH Ha3eMHO-KOMILTIEKCHOIO yHpaBieHUA, pa3paloTaHM METOIMKU
MPOrHO3UPOBAHUSA, YYUTH BAIOIIHE BCE FApMOHMHKH B Pa3NoXeHUH IeoNoTeHIMana.

Bonbuioit BkJiaZl B MoBbilileHUE TOYHOCTH 3¢eMepu HaBUralMOHHBX CIIYyTHH-
KOB BHECHM pe3ynnraThl paGoT 1o nporpaMme reofe3UYecKHX M reopuInyecKux
HCCIHIC0BAHKI C MOMOLILIO CITCIIHAABHNX reojle3nyeckux cnyruuxkos “Kocmoc-842”
1 “Kocmoc-911”, kotopble G5UTH BBBEACHE HA HAaBUTalUOHHBE OpGUTHL.
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DTO MO3BONINIO YTOTHUTH KOOPANHATE H3MEPHTEIBHEX CPSACTB M BHIHCINTH
K09 PUIMEHTH corjacyiolielf MOEeNM reomnoTeHilHakla, HpPEeRHa3HalYeHHoOl cneum-
anbHO ANA OMpEeREJICHHA M MPOTHO3MPOBAHHWS MAapaMeTPOB HAaBUTaIIMOHHHIX OpOUT.
B pesyasTaTre TOYHOCTh IMEPEHABACMEX B COCTABE HABUral{MOHHOTO curHasia cober-
BEHHBIX 3¢deMepu OpUIa IIOBHIICHA NMPAKTUICCKU Ha MMOPAHOK U COCTABIAACT B Ha-
CTOsIIee BPeMs Ha MHTepBale CYTOTHOro mHporHosa BeauuuHy =~ 70 ... 80 M, a
CpeHeKBAPATUICCKANA [OTPEHIHOCTh OMpeeAeHUA MOPCKHMH CYyJaMU cBOEro Me-
CTOMONOXEHUA yMeHbIuMIach xo 80 ... 100 m. )

Jis ocHAIECHUS IIMPOKOro Kjacca MOPCKHX oTpeburenedt paspaboraHe u
CepMilHO M3FOTABAMBAIOTCA KOMIDICKTAUMH MpUEMOWHIMKATOPHON ammaparypsl
“IIxyna” u “Yenn”. [lociexHss uMeeT BO3ZMOXHOCTh paboTel M IIO CIyTHHKaM
aMEepUKAHCKO pafioHaBUTallMOHHOH cucTeMel “TpaH3ut”.

B panpueiiiem crytHuk# cucremsr “Ilukana” Guutu 10060pyHOBaHH IIPHEM-
HOll M3MEpHTENILHOM armapaTypoit oOHapyXeHus TeprnsamMx OelcTBMe OOBLEKTOB,
KOTOpBE OCHAM[AIOTCA CHEUUANbHBIMU pagHobGyaMM, U3NyYalOIMMHU CUTHAAB GemeT-
BUs Ha JacTorax 121 u 406 Mri. BTu CHrHaiH HPUHMUMAIOTCA CIIyTHHKaMH CHCTe-
Mu “lluxkaza” ¥ peTpaHCIUpPYIOTCS HAa CIEeIMalbHHC Ha3eMHbIC CTAHUMH, CHE Mpo-
U3BOJUTCA BHYMCICHHE TOYHBIX KOOPAUHAT aBapuiiHEX o6BheKToB (CyIOB, camolie-
TOB U Rp.).

JoocHameHHNE anmapatypolt oGHapyxXeHus Tepnsiuux GeAcTBHEe CIOYTHUKH
“Ilukaga” obpasyror cucteMu “Kocmac”. CoBMeCTHO c aMepHKaro-(paHko-Ka-
Hajgckoi cuctemoit “Capcar” OHH o6pa3yoT eguHyio cayxby mowcka M craceHus,
Ha CYeTYy KOTOpOil yXe HECKOJIHLKO THCAY CIIACEHHBIX XU3HCH.

VYememnas 2KCIulyaTalds HU3KOOPOUTANBHEX CHYTHUKOBBIX HABMTAIMOH-
HBIX CHCTEM MOPCKHMM IIOTPEGUTENAMH MPUBJICKIA IHPOKOE BHUMAHHE K CIIyTHHM-
KOBOM HaBurauvy. BosHuknra HeOOXORMMOCTEH CO3JAHUA YHMBEpCaibHOW HaBura-
LLUOHHOM CHUCTEMBI, YIOBICTBOpPAIOIICIH TpeGOBaHUAM BCeX MOTCHUMANbHHX MOTpE-
GuTeneci: aBHaU MK, MOpPCKoro ¢iota, HAa3eMHEIX TPAHCIIOPTHHIX CPEICTB M KOCMHM-
JecKUx KopaGreii.

Bumnonnute TpeGoBaHHA BceX YKA3aHHEIX KIACCOB MOTpeOUTencit 1HU3KOoOpOH-
TaJIBHEE CHCTEMH B CHJY IIPUHLMIIOB, 3aJIOXKECHHBIX B OCHOBY HMX MOCTPOCHUS, HE
Mornu. IlepcrieKTMBHAS CHYTHUKOBAS HABUTallUOHHAsA cucTeMa JoJXKHa obecnequ-
BaTh MoTpebureinio B 10601 MOMCHT BpEMEHU BO3MOXHOCTbL ONpPEeNEensiaTh TPU MNpo-
CTPAUCTBCHHEIC KOOPAMHATLI, BEKTOP CKOPOCTH M TOYHOE BpeMs. Jlis 1ojaydeHUs
nmorpebuTeneit Tpex NpocTpaHCTBEHHBX KoOpAUHAT 6€33anpocHLBIM METOAOM Tpeby-
eTCsl NIPOBERCHUE HM3MepeHUit HaBUrallMOHHOIO mapaMeTpa HE MeHee 49¢M JO 4YeTH -
pex CITYTHUKOB, [IpU 3TOM OJHOBPEMEHHO C TPEeMs] KOOPAUHATAMH MECTOIIOJNOXEHHUSA
NMoTpeOUTENb ONpeNeNdeT U pacXOXAeHUEe COBCTBEHHHEX YacOB OTHOCHTENBLHO LIKa-
JIKL BpEMEHU CIYTHUKOBOW cHCTEME!.

Hcxopd M3 mpuHUWNA HaBUIAMMOHHBIX OIllpejejieHuii, BHOpaHa CTpyKTypa
CIlyTHUKOBO# CHCTEMH, KOoTOpasg obecreuuBaeT OJ(HOBpEMEHHYIO B JIIOGOA MOMEHT
BPEMEHH PAafMOBHAMMOCTD MOTpeGUTENEH, HAXOAS MMM B 11060 ToIKe 3eMIH, He
MeHee 9eTHpeX CIIYTHUKOB, IPpH MMHUMAaILHON ObGiieM HX KOJHYeCTBE B CUCTEME.
3T0 Ob6CTOATENLCTBO OTP@HMYMIIO BHICOTY OpPOGUTH HABUTALMOHHBIX CIIYTHUKOB
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20 TeHC. KM, (FanbHelflllee yBEIHYeHME BBICOTH HE BERCT K PACIUMPCHHIO 30HH pa-
anoo63opa, a, CICAOBATEIBHO, U K YMCHBLUICHHIO HEOBXOAMMOrO KOJIMYEeCTBA CIIYT-
HMKOB B cucteme). JUis rapaHTHpOBaHHOI BUAMMOCTH moTpebuTeneM He MEHee ue-
TBIPEX CTIyTHHKOB, MX KOJNUYECTBO B CHCTEME MOJIXHO COCTABIATH 18, ogHaxo oHO
6LUIO YBEIWYIEHO IO 24-X € LEJIbI0 HOBHIUIEHWS TOYHOCTH OINPCHCICHUA COGCTBEH-
HBIX KOOpJMHAT M CKOPOCTH ITOTpeOUTEast MyTeM NpPEJOCTABICHUSA €MY BO3MOXHO-
cTH BEOOpa W3 YHCIA BUAMMEIX CIIyTHHKOB 4eTBepKH, obGecrmeyMBaolleil HAMBHC-
[11yI0 TOTHOCTbh.

O/HO#H M3 NEHTPATLHHEX IPo6IeM CO3JaHUA CIlyTHHKOBOil cHcTeMbl, obecre-
guBaomeit 6e33arnpocHHe HaBUTAIIMOHHBIE OIpPEACHCHHS OAHOBPECMEHHO II0 He-
CKOJIbKHX CIlyTHUKaAM, SBIASCTCH NpobieMa B3aMMHOH CHHXPOHM3AUUH CIIYTHHKO-
BBIX HIKaJ BPEMEHN C TOYHOCTBIO JO MHJUIHApEHBX JOJc#t CEKyHEH (HaHOCEKYHI),
MOCKOJIBKY PACCUHXPOHM3AIHNA U3JIyJIaeMBIX CIIyTHUKAMY HABUTAIIHOHHEIX CUTHAJOB
B 10 HC BH3HBACT HOIMOJHMTEJbHYIO MOrPEHIHOCTh B OMNPEACICHHU MECTOIMOJIOXE-
HMA moTpebuTens go 10 ... 15 M.

Penreume 3afaud BHCOKOTOYHOM CHHXpOHM3aimuu{ GOPTOBHX 1IKajil BPCMCHH
norpe6oBano ycTaHOBKH Ha CIYTHHMKAaX BHCOKOCTAGMABHEIX OOPTOBHIX NE3MEBHX

CTAHJAPTOB YaCTOTH € OTHOCUTEJIBLHOM HecTabUMIbHOCTHIO 1-10"% u Hasemuoro

BOJIOPOJIHOrO CTAHJApTa C OTHOCUTENBHOR HEcTAOGMABHOCTHIO 1.1074 , 8@ TaKXe
CO3A3HMA Ha3eMHBIX CPEJICTB CIMICHUS UKaJ C MOrPeiuHOCTRIO 3 ... 5 HC.

€ MOMOILBIO -3TUX CPEOCTE M CNEIUaIBHOTO MaTeMaTHIeCcKoTo obecnedeHus
MPOM3BOIMTCH OIMPEACIEHUE PACXOXACHHUI OOpPTOBHIX IIKAJ BPEMEHM € HA3eMHOM
OIKaIOH M HMX IPOTHO3WPOBaHHE JUIA KaXIOro CHYyTHUKA CHUCTEMH. PesyaprarTh
[IPOTHO3a B BU/(¢ MOMPABOK K CIIYTHUKOBHM JacaM OTHOCHTEJHHO HAa3eMHBIX 33KJa-
ABBAIOTCA HA COOTBETCTBYIOIME CIYTHUKH M MEPEAAOTCH UMH B coctaBe ndpoBoit
uudoOpMaly HaBUraguoHHoro curHaia. IlorpeGurensMu TakuM 0o6pa3oM ycTaHaB-
AvBaeTCs eMHaA HIKajla BpemMeHU. PacxoxjeHue 3Toif uIKanbl ¢ Ha3eMHOR wuikaxo#
BPEMEHM CHCTEMH He IpeBniaer 15 ... 20 Hc.

Bropoit npobaeMoif co3naHUA BHICOKOOPOUTANLHOI HABUTAaIIMOHHON CHCTEMEL
ABNAETCA BMCOKOTOYHOE ONpellc/leHHEe M NPOrHO3KpPOBaHUE [apaMEeTpOB OpOGUT Ha-
BUTALIUOHHBIX CIYTHUKOB.

JocTHuXeHue HeOGXOAMMON TOYHOCTH 3(deMepy HABUTALIMOHHHX CIIYTHUKOB
1orpeGoBano nposefieHus Gonpiioro oObema pabor o yuery ¢GakTopoB BTOPOro
MOpAAKA MaJOCTH, TAKMX KaK CBETOBOE JaBjicHHE, HEpPaBHOMEPHOCTb BpALUCHUSA
3eMyM ¥ OBMXKEHME €¢ IOJIIOCOB, a TAKXKE MUCKI0YCHHE AcHCTBUA HA CHYTHUK B IO~
JIeTe PeaKTUBHHIX CUJI, BBHI3BAHHBIX HerepMETHYHOCTBIO ABUTaTENbHBIX YCTAHOBOK M
ra3ooTAeaeHEM MaTEepHUalIOB NOKPMTHHA.

Jns sKcnepHMeHTAXBHOI'O ONpelelieHUsl 11apaMeTPOB reoNnoTeHIKMala Ha op-
6HTH HABUTAIMOHHBIX CITYTHHMKOB ObIIM 3anyulietnl nBa naccusHeix U3C “Branon”
(*Kocmoc-1989” u “KocMmoc-2024"), npefHasHaYCHHHX UL H3MEPEHMA HApaMeT-
POB UX HBUXeHUS BHCOKOTOYHHMH KBAHTOBO-ONTUYECKHMM H3MepPUTEABHEIMU
cpencrsamMu. biarosaps 3TuM paGotaM HocTHrHYTas B HACToSIIce BpeMs TOYHOCTh
3beMepyu HABUTAIIMOHHBIX CIYTHUKOB IPH mporHose Ha 30 4 cocraBisier: BAOAL
opbursl -~ 20 M; 110 6uHOpManu xk opbure — 10 M; 1o Beicote 5 M (CKO).
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JlerHne WCOHNTAHHSA BHCOKOOPOGMTANBHOI OTEYeCTBEHHON HABHUralMOHHOMN
cucreMul, nmoayauswelt Hazsanue [JIOHACC, 6uirn HavaTe B oxTsa6pe 1982 r. 3a-
nyckoM cinyTHuka “Kocmoc-14137...”

B 1995 r. 6n10 3aBepiiieHO paspeprhiBaHue CPHC T'NIOHACC pmo ee wrrar-
toro cocraBa (24 HC). B HacToduice BpeMs MpeApUHUMAIOTCA OoJbiive YCHIIMA
10 NONAePXAaHUIO TPYIINUPOBKHU.

Pa3paGoTaHu camoieTHas anmnapatypa ACH-16, CHC-85, ACH-21, HazemHas
annapatypa ACH-15 (PUPB), mopckas annapartypa “Ilxkunep” u “Pencp” (PHHUH
KIT) u ap. {B.6, B.7].

PaGoTH MO CO3/aHHI0 CIYTHUKOBHIX PagMOHABUTAIMMOHHBIX CHCTEM OCYMIECT-
pusgauce nomumMo HITO IMTM (pykosomutenu paGor M. @. Pemrernes, A. I'. Kos-
noB, I'. M. Yepuasckuit, B. ®. YepemucuH) xomnmexrusamu PHHHU KII (pyko-
somurenu paGor JI. K. 'ycen, M. K. Bopucenxo, H. E. Hsauos, B. A. Cauanies),
PHUPB (pyxosomurenu pabor IN. I1. Amurpues, A. ®. CmupHoBckuif, 0. I'. 'yxsa,
A. I. T'eopksan, 0. M. Yerunos, C. H. Kimournukos, H. B. Kyapsasues, I'. C. Lle-
xaHosud, b. B. Ile6uraesuy, B. I0. KyTuxkoB) npyu akTHBHOM YJIaCTU# pPYKOBOIUTE-
Jieil ¥ CHeHanucTOB MHHUCTEPCTBAa 0oOmero MammuHocTpoeHus (HuHe Poccuiickoe
kocmuyeckoe areHrctBo) IO. Il1. Komresa, ¥0. I. Munosa u 0. B. MeaBenxosa,
HAYIHO-HUCCHECAOBATEIBCKUMU YIPSKACHHAMY MMUHUCTEPCTB OGOPOHBL, TPaXIaHCKOMK
aBUaluM, MOpcKoro ¢JioTa, YrpaBileHHs MO F€OAC3NM M Kaprorpaduu u ap. [B.3].

OCHOBHBIM 3aKa39MKOM M OTBETCTBEHHBM 32 MCHHTaHHA M yIpaBliicHHE CHC-
TeMaMHU ABAAIOTCA BOoeHHO-KOcMUYecKue cuianl PO.

MexaHM3M rocyRapcTBEHHOTO KOHTPONf U KoopauHauuu pabor mo CPHC
TNNOHACC ocyuiecTiasieTcs Ha MeXBeJOMCTBEHHO¥M ocHOBe KoopnMHAUMOHHBIM
CoBeroM, co3gaHHBM B cootBetcTBui ¢ Ilocranosnenuem [Ipasurenscrsa PO
Ne 237 or 7 mapra 1995 r. Pa6oyum opraHoM KOOpAMHAIMOHHOTO COBETa ONpele-
JieH HaygyHO-TeXHUYeCcKMil lleHTp “HurepHaBuraums”.

B paccmarpusaembiit mepuon speMetin B CIIA Takxe mpoBemeHB MIITEHCHB-
ubie paspaborku CPHC. B 1958 r. B paMkax co3gaHMs IepBOr0 MHOKOJCHHS aTOM-
HBIX PaKeTHLIX NOABOAHEX Nomok “IMonsapuc” OGmaa cosgana cucrema “Tpausur”
(auanor CPHC ”1iukana”). BBcioeHHas B ctpoit B 1964 r. [B.8].

B nagane 70-x rogoB Hayats! pabore mo cosgmanuio CPHC Broporo ioko:ie-
uus — GPS/“Hascrap” (ananora oreyectBeHHOM cucremm [JIOHACC). CuytHu-
KoBasi paguoHasurayuonas cucrema GPS monHocThio passepuyra B 1993 r.

B cootrBerctBuu ¢ [locranosnenucM IIpaBurenbcrsa PO Ne 237 ot 7 mapta
1995 r. OCHOBHHIMHM HallpaBieHUAMHU paibHeiiummmx pabor apuasgwrcs [B.9):

monepHusaius CPHC I''TOHACC 1a ocHOBe MOAEpHU3UPOBAHHOIO CHYTHUKA
[NIOHACC-M ¢ noBBHUICHHBM rapaHTHAHHM CPOKOM Ciayx6n (matb jeT U Gonee
BMECTO TpeX B Hacrosmiee BpeMms) u 6ojice BBICOKMMM TeXHUYECKMMU XapakKTepu-
CTMKaMM, YTO [TO3BOJIUT HNOBMCHUTL HAXEXHOCTh U TOYHOCTh CHCTEMEL B LCJIOM;

BHE/[PEHUE TEXHOJNIOTHU CHYTHUKOBOH HaBUrallMM B OTCYECTBCHHYIO 3KOHO-
MHKY, HAYKy M TEXHUKY, a TAKXe CO3JaHMe HOBOTrO [OKOJeHus HaBUCallMOHHOH
annapaTypH norpebureneit, cranuuit nuddepeHUUanbHX 1IONPABOK U KOHTpOJIA
UCTIOCTHOCTH;
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pa3paboTKa M peanu3alMs KOHUEMUIMH poccuitckoil LIMpoKo3oHHo# audde-
peHUManbHOM MopcucTeMH Ha Gase MHGpacTPyKTypn BoeHHO-KOCMUYECKHUX CHI U
ec B3aMMoJeHcTBHUA C BEAOMCTBEHHHIMH PerHOHaNbHHIMH M JOKaJbHHIMU dudde-
pPEHIMANbHHMH IOACHCTEMaMH, HaXOMIIMMHUCA KaK Ha Tepputopuu Poccuu, tak
u 3a pyGexoM;

pasBUTHE COTPYAHUYECTBA C Pa3sAUMYHBIMU MEXIYHapOAHBIMU H 3apybeXHBIMKH
opraHM3allMAMH U dupmaMu B obBHAacCTH paclIUpPEeHUA MCIOJb3IOBAHHUA BO3IMOXHO-
creit HaBurauuoHuoi cucteMu I'NIOHACC pust miMpokoro Kpyra nmorpeburencii;

pellieHHe BOIPOCOB, CBA3aHHLIX C MCIONb30BaHHEM COBMECTHHIX HaBHralu-
oHHHX noneit cuctem [JIOHACC u GPS B uHTepecax WIMPOKOTO Kpyra noOTpeOH -
Teldeit MUpoBoro coobmrectBa [B.9): mMOMCK eAMHHIX MOAXOHOB K IPeROCTaBIEHHIO
ycAyT MHPOBOMY cOOOIIECTBY CO CTOPOHH KOCMWYECKUX HABHTallHOHHHBIX CHCTEM;
corfacoBaHHE OMOPHHX CHCTEM KOOPAWHAT U CHCTEMHHX LIKAaJl BPEeMEHMH; Bhipa-
60TKa Mep Mo HEAOMYUIEHHIO HCIOAB30BAHUA BO3MOXHOCTEH KOCMHYECKHUX HaBMra-
IIUOHHHIX CHCTEM B MHTEPECAaX TEPPOPUCTHICCKUX PEXUMOB H IPYINIMUPOBOK.

Pa6oTel B yKa3aHHBX HallpaBieHUAX BeAyTCsl B COOTBETCTBUU C TpPeOOBaHUA-
MU, BBIABHFAEMHMH pa3sTIUIHHMH NOTPeOUTENAMU (BO3RYUIHHIMH, MOPCKHMH H
pEYHBIMM CYAaMH, Ha3eMHBIMU U KOCMHYECKUMH CpeJCTBAMM, TOMOTEOAE3UIECKH-
MH, 3eMJIEYCTPOUTEABHHMH U APYrUMHU cayx6amu).

2. TpeGoBanns K CHYTHHKOBbIM PAMOHABHIAUMOHHBIM
cHCTEMAM

Ho nocneaHero speMeRu cosfatue CPHC ocyuiecTBisiioch B COOTBETCTBUM €
TpcOOBaHUAMU, ONMpeAcAAcMAIMHU UX MepBOHAYANbHHM HENEBBIM JIpeIHA3HAYCHUEM.
O6IUHMHU 1IpU 3TOM OBIIU KayecTBeHHHE TpeGoBaHMA T100aNbHOCTH, HE3aBHCHMO-
CTH OT I'HAPOMETEOPONOTHYECKUX YCJIOBUH, IOACTHIIAIOLICH MOBEPXHOCTH, peibeda
MCCTHOCTH, OKPyXaloWeil pPacTUTENLHOCTH, 3acCTPOlKH, BPeMCHHU CYTOK M [Oja. He-
HPCPBIBHOCTH, HEOTPAaHUYEHHOMR MPOIycKHOMR citocobHoCTH, NMPAKTHYCCKON He3aBU-
CUMOCTH OT BBICOTH HajA TOBEPXHOCTBHIO 3CMIIM U IPYI'UX YCJIOBHMII ABUXEHUS Orlpe-
fensollerocss o6beKTa, MTOMEXO3aMIEHHOCTH K Ip.

W3yucnue rnorpebHocTeil rpaxXIaHCKKX [0Jib3oBaTesicll TaKXe yKa3biBaeT Ha
HEOOXOAUMOCTD UMETh 3TH CBOMcTBa. Ojiako Mcnonab3oBaHue CPHC B MHTepecax
MECTOOMPEMCACHUSA U HaBUTaUMU TPaXHAHCKUX 00bekToB (CaMOJIETOB M BepToONe-
TOB, MOPCKMX M peIHBIX CYAOB, aBTOMOOMIIEH, TOMONPUBASUUKOB U JIp.) BBILABMraeT
# Hobbie Bolsiee BHICOKMe TPeOGOBaHIA, BhHTEKAIOWUE "3 HEOBGXOIUMOCTH obecriede-
HUg 6€3011aCHOCTH M 3KOHOMMYHOCTH JIBHXKCHMS, @ TAKXKC DEIHEHUA CIlEeLHATLHBIX
3afmay (nabiiogeHHe, aspodOTOCHEMKA, HOMCK MONE3HBIX KCKOMAEMBIX, IOMCK U
cllaceHUe TepIAlMX GeACTBME TPAHCIIOPTHLIX CPELCTB U No/eit).

TpeGoBaiuss K TOYHOCTHBIM XapaKTepUCTHKAM, TaKHUM KaK CpeZHEKBajpaTH-
deckie omubku (CKO) onpemcneHMs HaBMIauMOHHBIX [apaMETPOB, IOKa3aTelsaM
HANEXKHOCTH HABHTALUOHHOLO obeclicucHUS U Ap., CHCUYIOULUE:






