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NNMOHACC

TEXHOJ1IOrnn

JencTBnTtensHblli akageMU4ecknin COBETHUK aneMHMK NS KoopauHat
Akagemmmn nHXeHepHbix Hayk P®d . .
I,o M 3aﬁu,eB Kocmunyeckne annapaTtbl HaBUraulMOHHOM CNyTHNKOBOW CUC-

TeMbl ABUXYTCS Mo opbutam c nepuoaom obpalieHus 12
4acoB 1 Kaxaylo MWIIMCEKYHAY nepefaioT Ha 3emsiio coob-
LEeHNss O CBOEM cTaTyce, TEKYLLEW fate, BDEMEHU, a Takxke
TOYHOE BPEMS OTMpPaB/iEHNs BCEW COBOKYMHOCTU coOO6Lie-

Ans Toro 4T06bI ornpenesintbe cBoe MeCcTo Ha roBepx-
HOCTn 3emnun, 4YenoBek n3gaBHa CMOTpeJ1 Ha 3Be3/bl.

Tenepb OH CMOTPUT Ha CrYTHUKK 7106aJIbHOM cucTe- HuiA. MNprUeMHUK MNoJsib30oBaTeNsd Ha OCHOBe 3ToW MHdOopMa-
Mbl HaBurauunu, To4YHee, MpuUHUMaeT CUrHasia OT 3TUx LUMn, NCNONb3ya TPpUaHrynauuio, To ectb paSﬁVIBKy OoKpyXa-
CnyTHUKOB. YTOGLI onpeaensite BCe TPU KOOPAUHATHI IOLLLErO MPOCTPAHCTBA HA CMEXHO PacroNoXeHHbIE TPEYrofb-
MUI0C BbICOTY HaZ yPOBHEM MOPS, NPUYEM AenaTb 10 HUKW, BbIYNCASET TOYHOE MECTOMONIOXEHNE KOCMUYECKOro

annaparta. o cyTn, NpMeMHUK CpaBHMBAEeT BPeMS, nepe-
JaHHOe CMyTHUKOM, CO BPeMEHeM, koraa ata nHdopmauyms
6bina nonyyeHa. PasHuua roBopuT 0 TOM, KaK Aafieko Haxo-

B 1060 TOYKE 3€MHOro wapa, HasuraumoHHasi cuc-
TeMa [0JIXKHa COCTOSITb HE MeHee Yem n3 24 CrnyTHU-
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KkoB. 18 CnyTHWMKOB MO3BOJISIIOT MOKPbLIBATbH JINLLb HaCTb ONTCS CMYTHUK. M3MepuB pacCTosiHMe elle [0 HECKONbKMX =
rnobyca, Hanpumep AasBaTb KPYriO0CYTOYHYIO HaBura- CNYTHUKOB, NMPUEMHUK Bbl4UCIAET CBOE MEeCTOMNOJIOXEeHne B g
umio no tepputopumn Poccun. Camas coBepLIeHHas (v, 3EMHbIX KOOpAMHATax M oTobpaxaeT ero Ha SeKTPOHHOM ;
N

o cyTu, eANHCTBEHHAas!) Ha ceroaHa rnobasbHasi cuc- Kapre. 2
Tema HaBuraumu — amepukarckas GPS — naer Boa- Ona onpepeneHuns |V.uV|pVOTb| N OOoNrotel HEO6X0AUMO MpuU- vé
MOXHOCTE OBOMY VTELIECTBEHHIUKY V3HATD CBOM KO HATb CUrHanbl MO KpamHen mepe OT Tpex CNyTHUKOB. Umea B &
yny Yy rnosie 3peHus 4eTblpe KOCMUYECKUX arnnaparta, NMpuemMHuK ﬁ

opAuHaTbl ¢ TOYHOCTbIO A0 MeTpa. OAHako ckopo ee MOXET BbIYMCAUTb €Lle W BbICOTY Haf ypoBHeM mops. Kak 2
MOHOIMNOIbHOE MMO/IOXKEHNE MOXET ObiTb HapPYyLUEHO... TONbKO MONOXeHue b6yneT onpenenieHo, cucTtema CMOXeT <
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haBaTb U Opyrylo MHGOpMaLMIo: CKOPOCTb, KypC, PaccTosi-
HME OT UCXOAHOro MyHKTa [0 MecTa HasHayeHusl, BpeMs BOC-
xofda u 3axoga ConHua, a Takxke HeKoTopble Apyrue napa-
MeTpbl.

GPS

AmepukaHckas rnobanbHas cuctema no3mumoHmpoBaHna GPS
(Global Positioning System), nssectHas Takxe nof HasBaHU-
em NAVSTAR (Navigation Satellite Time and Ranging — Ha-
BUIFaLWOHHbBIA CNYTHUK W3MEPEHUS BPEMEHU U KOOPAU-
HaT), nogBunack B ¢peBpane 1978 roga. MimeHHO TOrga nep-
Bble ee YyeTblpe CrnyTHMKa Oblnn 3anyueHbl Ha opouTy. XoTsa
cuctemy cospaBsanu gns MuHucTtepctBa o6opoHbl CLUA, ¢
CaMoro Havana nnaHMpoBann ee LIMPOKoe NpUMEHeHune B
rpaxagaHckon cdepe. o MbICINM aMepPUKaHCKNX BOEHHBbIX,
NPUBNEYEHNE «LMBUJMIbHBIX> MOSb30BaTesNei AOJIXHO 6bI10
caenatb CUCTEMY CaMOOKYNnaemon.

KoHeuHo, npuoputeT Bbi1 1 OCTAaeTCcs 32 BOEHHbIMU, U Ha-
BUraLNOHHbIE MPUEMHUKK pa3pabaTbiBany nNpexne BCEro B
MHTepecax BoopyXeHHbIx cun CLUA. K koHUy npowsioro seka
MeHTaroH npnobpen HecKosbKO COTEH ThiCAY MPUEMHUKOB,
NoYTU MOMOBMHA U3 KOTOPbIX OblIM KapMaHHbIMKU. HO yxe ¢
1980-x rogoB Havyanacb cBOOOAHAsA Npoaaxa cepunHbix GPS-
NPUEMHMKOB A9 FpaxaaHCKux nonb3oBatenen. CerogHs cBbl-
e COTHM YaCTHbIX KOMMNaHW pa3pabaTbiBalOT 1 AenaloT Ta-
Kne NpuemMHUKN, YUNCNo TUMNOB KOTOPbLIX MpeBbIlaeT ABE COT-
HU. PbIHOK nonb3oBaTenen aMepmkaHCKOM CUCTEMbI CTPEMU-
TENbHO paclIMPSeTCs M 3axBaTbiBaeT BCE HOBblE WU HOBblE
cTpaHbl. MNapannensHo GPS-TexHonornm npoHuMKatT B reo-
OVHaMWKy, CENCMONOrnio, CUCTEMbI KOHTPONS 3a CTabunb-
HOCTbIO MHXEHEPHbIX COOPYXEHUM, PyHOAMEHTANbHYIO reo-
[es3nio 1 NpuknagHble reogesndyeckne mccneposaHus. Ceo-
604HbIN AOCTYN K TOYHOW HaBUrauWMoOHHOW MHdopPMaUUK Co-
BEPLIEHHO M3MEHWUJT COCTaB/IEHNE 3EMEJIbHbIX KagacTpos,
pa3paboTky reonHOOpPMaLMOHHbIX CUCTEM U CKasancs Ha
HEKOTOPbIX ApYyrux cdepax 4yenoBeveCKon OedTeNbHOCTN.

EmkoCTb MnpoBOro poiHka GPS-TexHonorum v ycnyr cemn-
yac cocTasnset 6onee 15 mnpa. non. B roa. B 6nuxanimve
NAaTb NeT OXWOaeTcs ero yesenumyeHve oo 25 mnpa. non., B
NEpPBYIO o4yepenb 3a CYeT rpaxaaHCKMX UHOAMBMAYANbHbIX U
KOprnopaTMBHbIX Nofib30oBaTenen. Npn aToM KOHTPOMPOBaTb
CUCTEMY, KaK U paHblue, 6yayT BoeHHble. [oka 4To 3Ta no-
nnTuka cebs NOMHOCTbLIO onpaBapiBaeT. Hanpumep, No AaH-
HbIM MunHuctepctea Toproenn CLUA, 5% GPS-npuemMHukos
1Mcnonb3yeTcs 4SS peleHns NpuknagHblX 3agay B aBMauunn,
2% — Ha MOPCKOM TpaHcnopTte, 2% — B BOOPYXEHHbIX CU-
nax. OcTtanbHble 3a4eNCTBOBaHblI AN KOHTPOAS 3a OBUXe-
HMEM Ha3eMHOro TpaHcnopTa, NepemMelleHMeM rpy3oB, B
npon3BOACTBE, reofe3un n B 6bITy — BMJIOTb A0 ClIEXEeHUs
3a nepemMeleHnaMn geten M OOoMallHUX XUBOTHbIX. Exe-
rogHo MuHo6opoHbl CLUA, noa armaon KoToporo GyHKLUMO-
HupyeT GPS, BHOCUT B rocyAapCTBEHHYIO Ka3Hy Munnnapapl
[onnapos.

MpuHumn «Tpex P» n ero nocneacTtseus

Mpn koMmepyeckom mcnonb3oBaHum GPS amepukaHubl py-
KOBOACTBYIOTCS MpPUHUMNOM «Tpex P»: Preservation — co-
XpaHeHne KayecTBa yCnyr, npeaocTaBiseMblx rpaxxgaHCKuUMm
nonbL3oBaTesNiiM 3a npeaenamMn TeaTtpa BOEHHbIX LEeNCTBUM;
Protection — 3awwmTa BOEHHOI HaBuraumm B 60eBbIX AeACTBU-
ax; Prevention — npepoTtBpaleHne ncnonb3osaHma GPS Be-
POSATHBIM BOEHHbIM MPOTUBHUKOM. «[lpegoTBpawieHme» B AaH-
HOM crlyyae nogpasymeBaeT BO3MOXHOCTb BbIOOPOYHOro OT-
KJTOHEHUS NN NCKaXEHNSA CNYTHUKOBbLIX CUTHANOB Ha onpeae-
NeHHbIX TeppuTopusix. C aTMM nocnegHum «P» noBenoch CTos-
KHYTbCSl POCCUINCKMM aBmaTopam B HeuHe. BepTonetunkn, Ha-
npuMep, 3amMeTWui1, Y4TO MPU BbINOJIHEHUM GOEBbLIX 3a4aHui
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Hap TepckuM XpebTOM HaBUrauuOHHbIE MPUEMHUKW «BOPYM»
nepecTtaBann NIOBUTb CUTHasbl aMEPUKAHCKMUX CMYTHUKOB U
Bblk/toYanmcb. U ewe ogHoO HabnoaeHMe: Kak ToNbko 6oeBble
nencTena Npotme 6aHadOPMUMPOBAHUI CTAHOBUINCL aKTUB-
Hee, TYT Xe Bo3pacTasna NorpeLiHoCTb, BbiAaBaeMas «OKuUMn-
ac». «Owmnbkn» B onpeneneHun KoopavHat nopon A0X0Annm
0o 800 M n 6onee, Npu 3asBASEMOM aMepuKaHLaMN TOHHOCTH
B CYMTaHHble MeTpbl. A HaQo ckasaTtb, YTO TOYHOCTb, AaBae-
Masi HaBMrauMoHHOW CUCTEMON, UrpaeT onpenensiowyto pob
npyv CNYyTHUKOBOM HaBeAEHUWN BbICOKOTOYHOIO OPYXMS.

Bnpoyem, kak okasanocb, AaHHble, nepefaBaemble CnyT-
HMKaMM, MOXET MUCKaxaTb He TOJIbKO BRageneLl, HaBuraumoH-
HOM cucTembl. CTaTucTuka rnacut: B onepaumn «bypsa B ny-
cTbiHe» (1991) GPS ucnonb3oBanu ana HaseneHus 9% Bbl-
COKOTOYHbIX 60MO6 M pakeT, B BoMHe npoTuB lOrocnasum
(1999) — yxe 75% un B o4epenHon, npotms Npaka (2003), —
90%. Tem He MeHee aMepuKaHCKne BOEHHble He pa3 pa3Bo-
OUNW pyKamu, MbliTasiCb NOHATb, NOYEMY fleTanam MUMO Lenu
nx «Tomaraeku». lNpuymHa, okasbiBaeTCs, NPOCTas: HaBura-
LMOHHbIE CUFHaNIbl MOXHO «MYyLWUTb» U YMHOE OpPYXue Co
CMNYTHUKOBbIM HaBeAEHWEM CliEeMNHET.

B 1997 rogy Ha MexayHapooHOM aBWaLMOHHO-KOCMUYec-
KoM canoHe (MAKC-97) B ropoge >XyKOBCKOM CReLManncTbl
OTEYECTBEHHOIro NPeanpuaTus «ABMakoOHBEPCUS» MPOLEMOH-
CTPUPOBaNM NopTaTMBHLIE MepeaaTynkm nomex Aas nopas-
neHnsa npuemHmnkoB GPS (jammers). N3nyyaemble nmn cur-
Hasbl NOCTYNalOT Ha BXOL HaBUIaALUMOHHbIX NMPMEMHUKOB BMeE-
CTe C CurHanamMm OT CMNyTHUKOB. B pesynbtate npuemMHuKku
npekpaLaT onpenensaTb TEKyLee MECTOMNONOXeHNE 0ObekTa
1 BblgalOT NOoTpebuTento nocnefHve KoopamHaThl nepen, Ha-
yanom nomex. Poccuiickaa paspaboTka Bbi3Basia CeHcauuio
B MMpE U1 yXac cpean BOEHHbIX nonb3oBatenen. Ctano oye-
BMOHbIM, YTO HW OAHA CMyTHUKOBAs HaBUrauMoOHHas cucTte-
Ma HEe YXMBETCS Ha «4HyXUX» TEPpPUTOPUSAX, a TEXHONOrus
jammers — Hanbonee apdeKTUBHOE N IKOHOMUYHOE Cpef-
CTBO NMPOTUBOOENCTBUS.

MoaToMy nepen Kaxaow TEXHWYECKU pPa3BUTOM CTpaHOM
BCTaNa 3ajava: co3paTb COOCTBEHHYIO CUCTEMY HaBurauumu,
4YTOOblI HM OT KOrO He 3aBMCETb B CTOJIb BaXHOM Aefie, Kak
ynpaeneHne coBpeMeHHbIM opyxunem. CerogHs nommmo CLLUA
paboTbl NO HaBUraLMOHHBIM KOCMUYECKUM CUCTEMaM BenyT
ydeHble Kutas, NHouun, 9noHun. EBponenckue cTpaHbl Takxe
akTMBHO pas3pabatbiBaioT cuctemy «Galileo» — OHU He XOTAT
nonaraTtbCsl Ha HEYTO ynpasnsieMoe n3-3a okeaHa. NpuHaras
eBponenuaMmn KoHoUrypaumsa rpynnmupoBkn A0JIKHA MOKPbITh
BCIO TEPPUTOPUIO NNaHeTbl U pellaTb HaBMraLMoHHbIEe 3aja-
4n onst NoObIX NOABMXHBLIX 06bEKTOB C TOYHOCTbIO 10 OZHOIO
MeTpa.

B nekabpe 2005 ropa ¢ kocmoapoma balikoHyp pakeTa-
HocuTenb «Coto3-Plr» BbiBENa NEPBbLIN U3 OBYX CNYTHUKOB,
npefHasHavyeHHbIX Oas UCNbITAHUA TEXHOJNIOTUNA, KOTOopble
pa3paboTaHbl 4519 eBponenckomr cnctemsl. CneayoLwmnii nyck
1n3-3a pUHaHCOBbLIX Npobnem cocTouTca Tonbko B 2009 roay,
XOTsl MAaHMPOBANOCh, 4TO opbuTanbHas rpynnupoBka byner
NONMHOCTbIO pa3sepHyTa k 2008 rogy. Ona cneunanuctos C
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B omeuecmeennoii cucmeme I'TOHACC 24 cnymuura 6ydym pacnpe-
deaenst no mpem opoumam (caeea), a 6 amepuxanckoi GPS — no we-
cmu (cnpasa)



€amMOro Havana aToT CPOK BbIrsgAesn A0CTaTO4YHO COMHUTENb-
HbIM. 10 3anagHbIM OUEHKaM, CTOMMOCTb €BPOMENCKON CUC-
TeMbl COCTaBUT NPUMEPHO 4 MAPA. eBpo. Mo AaHHbIM U3 Apy-
rmx UCTOYHWKOB, Ha ee pa3paboTky M pas3BepTbiBaHWE MO-
TpebyeTtca 10 mnpa. — cymMma BecbMa CYLLECTBEHHAs Oaxe
ons obbeauHeHHol EBponbl. BaxHO OTMETUTb, 4TO B OT/M-
yne oT amepukaHckor GPS mn poccuickon TNMOHACC (I'no-
6anbHasi HaBuUrauMoHHas cnyTHukoBas cuctema) «Galileo»
OyneT pelwartb UCKIIYUTENBHO rPaxaaHckue 3ajaqu.

«Llnknon», npepok N1OHACC

FNMOHACC npeacTtaBnsieT coboit BTOpoe MOKOSIEHME CNYTHU-
KOBbIX HaBUraLUMOHHbIX CUCTEM, co3AaHHbix B CCCP u P®.
CuctemMy nepBOro NnokoJNieHNS — HaBUFaLWOHHO-CBSA3HYIO
«LnknoH-b» Ha 6a3e cnyTHukoB «[lapyc» — CoBeTckas ap-
MUS NpUHAna Ha BoopyxeHne B 1976 rony. Ee ncnonb3osanu
TONbKO B MHTepecax MuHuctepctBa 060poHbl. CnycTa ABa
roga B akcnnyatauuio Oblna caaHa paavoHaBUralMoHHas
cucTtema «Linkapga» B coctaBe YeTblpex annapartos, NpeaHas-
HayeHHas rfnaBHbIM 06pa3oM A8 HaBUraumMm MOPCKUX CyOoB.
MorpelwHocTb onpeneneHns KOoOpaAMHaT y 3TUX cuctem bbina
80—100 meTpoB, 4TO Maso COOTBETCTBOBAJIO 3anpocam Mno-
TEHUMaNbHbIX NOTPEOUTENEN, HYXXAABLUMXCS B BbICOKOTOYHOM
NPUBA3KE CBOEro MOJIOXEHUS.

Opyrum HepocTaTKOM MEPBbIX OTEYECTBEHHbLIX HaBUraLu-
OHHbIX cucTem 6bln0 OTCYTCTBME rnobanbHOCTU. Hanpumep,

Ancopumm pacvema KoopouHam npu CRymHuK060l Haguayuu
pabomaem npumepno max. Ecau nocmpoums éoxpye cnymuuxa
cepepy, paduyc Komopoil pager paccmosHuI0 mexcdy HUM

U NPUEMHUKOM, MO NPUEMHUK OKAXCeMcsl Ha Imoli cgepe.

Ho ¢ xaxoii mouxe? Ymo6st omeemumo na 3mom éonpoc,
HYXCHO 6351Mb 6MOPOY CHYMHUK, U3MEPUNTL PACCMOSAHUE 00 He2o
u nocmpoumy euje 00y cgpepy. Ona nepecewemcs ¢ nepeoii no
okpycnocmu. Taxas snce cpepa, nocmpoennnas 6oxpye
mpenbezo CymHUKa, nepece1emcsi ¢ Mol OKPYy’CHOCHIBIO 6
0eyx mouxax. O0na u3z mo4ex u 0acm KoopoOUHAMbL NPUEMHUKA

TEXHOJIOrnn

Ha 9KBaTOpPE CMNYTHMKW MPOXOAWUIN Yepes3 30HY BUOMMOCTM B
cpenHem yepes 1,5 yaca. HakoHel, n3-3a 10ro, 4YTo B ceaH-
ce Mopon MUCNONb30BaICA NMWb OAMH KOCMMUYECKMUIA anna-
paTt, AN NOCTPOEHUS CXEMbl TPUAHTYNALUM MPUXOANIOCH
XOaTb, Moka OH OTOMAET Ha 3HauyuTeslbHOEe paccTosaHue. B
nTore M3MepeHnss Mornu nNpoaomkaTtbcs 16 MUHYT.

MyuutensHoe poxaeHue NMTOHACC

FMOHACC m3HavanbHO NpoekTMpoBasn CBOOOOHOM OT BCEX
HEeAOoCTaTKOB CUCTEM-NPEAWECTBEHHUKOB. NaBHbIM Tpebo-
BaHWEM [J19 Hee cTano obecrnedyeHne noTpebumTenio BO3MOX-
HOCTW OnpefeneHns Tpex MNPOCTPaHCTBEHHbLIX KOOpAMHAT
(WKpPOTHLI, AONFOThl U BbICOThI), BEKTOPA CKOPOCTU U TOYHOIO
BpemMeHu. nsg aToro opbutanbHas rpynnMpoBKa A0MKHA Ha-
cunTblBaTb He MeHee 18 kocMuuyeckux annapaTtoB. B panb-
HelLeM UX YUCOo peLunn yBennynTs Ao 24, 4To no3Bonsio
Obl BbIOUPaTb U3 YMCna BUAMMBIX CMYTHUKOB YeTBepKkU, obec-
neyrBaioLMe HaMBbLICLLYIO TOYHOCTb.

JNeTHble ncnbitaHusa NNOHACC Havanucb B okTsa6pe 1982
roga 3arnyckom Ha pakeTte-HocuTene «[1poToH» NepBoro an-
napata «YparaH» 1 oByx ero rabapuTtHO-MaCcCOBbIX MaKeTOB
(TMM). PaboTalowme CNyTHUKN NPULLIOCH 3aMEHATb MaKe-
Tamn NOTOMY, YTO He Oblnia roToBa 3JIEKTPOHMKA, a pakeTa,
KOTOpasi A0JKHA HECTU PaCYETHYI0 Harpy3ky, He MOXEeT Bbl-
BECTW OAUH CMYTHUK BMECTO MOJIOXEHHbIX Tpex. B nocneny-
IOLMX LIEeCTU NMyckax Ha opOuUTy BbIBOAWAM MO [ABa LUTATHbIX
annaparta n ogHoMmy 'MM, To ecTb TpeTb rpy30NoabEMHOC-
TN pakeTbl-HOCUTENS pacxozoBanacb BRNycTyw. Jluwb C
BOCbMOIO 3anycka B ceHTabpe 1986 roga Ha opbuty ctanu
BbIBOAWTbL MO TPM LWITATHLIX CNyTHMKA 3a pas. K anpenio 1991
roga cuctemMa 6bi1a rotoBa A OrpPaHMYEHHOro UCMOJb30-
BaHMS (12 annapaTtoB B OBYX MJIOCKOCTSX), U B CEHTAOpe
1993 ropa ee NpuUHSIM Ha BOOPYXeHMe B cocTaBe 18 cnyT-
HuKkoB. B pekabpe 1995 ropa, nocne 27-ro 3anycka «lMNpo-
ToHa-K» ¢ Tpemsa «YparaHamun», CUCTEMY HaKOHeL, pa3Bep-
HYNN B LUITATHOW KOHUrypaumm ns 24 KOCMMYECKUX anna-
paToB. M no4yTn cpasy oHa cTania NOTUXOHbKY «ChIMaTbCs»:
cTapble CMyTHUKM, OTpaboTaB CBOW rapaHTUHLIN pecypc,
BbIXOAWNM N3 CTPOS, @ Ha 3anyck HOBbIX He ObINIO CPEeLCTB.
K nekabpto 1998 roga nocneagHue Tpu CAyTHMUKA nepeluar-
HYNM TPEXJIETHUI FrapaHTUNHbLIA CPOK, U BCA opbuTanbHas
rpynnupoeka MNTIOHACC okasanacb 3arapaHTunHoi. Onsa
nogaepxaHua ee paboTbl B Aekabpe 1998 ropa, okTabpe
2000 ropa u pekabpe 2001-ro Ha op6bUTY BbIBENN €eLle Ae-
BATb annapaTtoB. B peaynbtate B koHue 2001 roga B M10O-
HACC BMecCTO wWwTaTHbIX 24 cnyTHUKOB paboTano BCero
wecTb. Cuctema okasanacb CTOJIb HEeecrnoCoOHOW, YTO K
HEWN He CTanu NpPMBA3bIBaTb NepPBble MOOWMbHLIE PaKeTHbIE
KOMMEKChI «TOMOJIb».

B o6weli cnoxHocTu ¢ okTabps 1982 roga u no cepenm-
Hbl 2007 ropa 6b10 3anyuieHo 90 KOCMUYECKUX annapaToB
cemeicTBa «YparaH». I3 HUX WecTb oka3anmcb Ha Hepac-
YeTHbIX OpOuTax 1 No HasHavyeHuio He paboTanu. Kpome Toro,
B MEPBbIX CEMW Myckax Ha pakeTax-HOCUTENsSX yCTaHas/u-
BasoCb N0 ogHOMY rabapmnTHO-MaccoBoMy MakeTy. B cocTtas
opOuTanbHOW rPynNNMPOBKN BXOOAT TakXe ABa MaCCUBHbIX
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annapara «3TajloH», KOTOopble npeaHasHavyeHbl 419 yTouyHe-
HUA Moaenen opbuTanbHOrO ABMXEHUS CMYTHUKOB CUCTe-
Mbl. Ha HUX HeT annapaTtypbl, KOTOPYO MOXHO WCMOJIb30-
BaTb [J19 HaBurauuu.

3akoH npotuB NOHACC

Mo oueHkam, caoenanHbiM B 1997 roay, Ha pa3BepTbiBaHME
TTOHACC 6bin10 noTpavyeHo noytn 2,5 mnpa. AoA., Npyu 3ToM
€e MpakTUyeckn Tak U He ucnonb3oBann. C camoro Havana
CUCTEMY CO34aBanun UCKIOUYNTENBHO AN BOEHHbIX Lenen. U
TONbKO MO Mepe naydeHus onbita pabotel GPS B CLUA BCTan
BOMPOC O rpaxgaHCKOM MPUMEHEHUN POCCUNCKON CUCTEMBI.
K coxaneHuio, ero pelwleHne CBenoCb He K pa3BepTbiBAHUIO
MacCOBOro NpPovM3BOACTBAa NPUEMHON HaBUrauMOHHOW anna-
paTypbl, @ K 6€CKOHEYHbIM COBELLaHNSM B NPaBUTENbCTBE U
cnywanuam B [lyme 0 «HaunmoHanbHOM A0CTOsHUM Poccun —
nobanbHOW HaBUrauMOHHOW cucTeme». [laxe nocne o6bAB-
nenuna NMOHACC cuctemMoii OBOMHOro Ha3Ha4yeHUs Maso 4To
na3meHunocb. Mo-npexHemy pa3paboTKoi Ha3emMHOW HaBu-
raunMoHHOW N reofe3nyeckoi annapaTtypbl 3aHUMasCs NULb
OrpaHMYEeHHbI KpPyr NpeanpusTuii BOEHHO-NPOMBbILLIEHHOMO
komnnekca. OHM He cMornum obecnedynTb CEPUIiHBIA BbIMYCK
HaOeXHOM N KOHKYPEeHTOCNOCOOHOM HaseMHOW annapaTypsbl
HEe TOJIbKO AJS FPaXOaHCKMX, HO U AN BOEHHbIX NOsb30BaTe-
nen. CoBepLIeHHO HeA0CTaTOYHOW ObiNa 1 Noaaepxka Hayy-
HO-MCCnenoBaTenbCKUX U OMNbITHO-KOHCTPYKTOPCKMX paboT no
passutuio NMOHACC-TexHONOrMm co CTOPOHbI «XO39€B» CUC-
TeMbl — MuHucTepctTBa 060poHbLI U PocaBnakocmoca. B pe-
3ynbTaTe POCCUMNCKUIA PbIHOK CTanu 3anosiHATb Ha3eMHble
NPUMEeMHNKM KOHKYpUpyloLLen amepukaHckon GPS.

3HaunTenbHbin ypoH HaHecno NNTOHACC v nencTBoBaBLlee
B Poccum 3akoHO[aTENLCTBO, COMlacHO KOTOpPoMy pa3paboT-
Ka, NpuobpeTeHne 1 NCNosb30BaHNE HA3EMHOW annapaTypsbl
FMTOHACC u GPS 6e3 cneumanbHOro paspeluenus obiim 3an-
peLLeHbl, a PSOOBON rpaxaaHWH Mosly4nTb Takoe paspelue-
HME He MOr: AaHHble O KOOpAMHATax Ha3eMHbIX 0ObHEKTOB Ha
Tepputopun PP TouHee 30 M cumMTanucb cekpeTHbiMKU. Bce
310 nnwmno MOHACC nogaepXkm co CTOPOHbl rpaxaaHc-
Kux notpebuteneii. bpema duHaAHCUPOBaAHUS CUCTEMBI Lie-
JINKOM NEerno Ha BOEHHOEe BEAOMCTBO, KOTOPOE Mpu peskom
cokpalleHun GroaxeTa He CMOrIo NoAAepXMBaTb B HEOHX0-
OVMMOM cocTaBe opbuTanbHylo rpynnupoBky.

FMOHACC cerogHs u 3aBTpa

BoamoxHo, MOHACC coscem ymepna 6bl, HO Poccust goro-
Bopunacb ¢ CLLUA 0 COBMECTHOM WCMNOJSIb30BAHMN HaALWO-
HaNbHbIX HAaBUFAUMOHHbLIX CUCTEM. [lononHAas oaHa Apyryto,
OHW MOFyT BMecTe AaBaTb 60siee TOYHYI0 HaBUTraLMOHHYIO
MHbOpMauuio, YeM Kaxpzaa no otpaensHoctTn. Oa wn EBpo-
nerckuin coi3s, nnaHupys cospaHue «Galileo», onsg noBbi-
LWEeHNA TOYHOCTM U3MEPEHUIN HaMEPEH MCNONMb30BaTb AaH-
Hble OT aMepuKaHCKMX U POCCUMCKMX CMYTHUKOB. Buanmo,
3TN MEeXAyHapoAHble MPorpaMmbl U HE Janu POCCUNCKOMY
npaBUTENLCTBEHHOMY M KOCMUYECKOMY PYKOBOACTBY COBCEM
3a0blTb 06 OTEYECTBEHHOM HAaBUraLMOHHOW CUCTEME: pas-
BUTUIO, @ NO CYLLLECTBY, ee BoccodaaHuto, B 2001 roay 6bin
npupaH ctaTyc HaumoHanbHoM nporpammbl. OHa Nnpegycmar-
puBana pa3paboTKy M MCMbITAHUA KOCMUYECKUX arnnapaToB
HOBOIO MOKOJIEHUSI CO CPOKOM CNyX0bl 7 net («YparaH-M»)
n 3atem 10—12 net («YparaH-K»), a Takxe mogepHusaumio
Ha3eMHOro KoMmniekca ynpasfieHUss CUCTEMOW.

B 2003 roay 6bi1 M3roToBneH 1 3anylleH nepBbiii Moaep-
HU3NPOBaHHbLIN «YparaH-M». 9kcnnyataumsa 3Tux annapatos
paccumTaHa Ha nepuop 2003—2015 ropos. Bcero npeano-
naraetcs 3anyctutb 16 cnyTHUKOB. paXgaHCK1UM Monb3oBa-
Tensam oHu obecrneyaTr 3HAYUTENIbHOE YJy4YlEeHWE TOYHOCTU
onpefeneHns KOOPAWHAT, MOCKOJIbKY TPaHCAUpyeMble UMK
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CUrHasbl C KOOOM CTaHAapTHOM TOYHOCTW NepenarTcs Mno-
MWUMO OCHOBHOrO 4YaCTOTHOrO AuanasoHa M Ha Tak Ha3blBae-
MOI BTOPOW HaBUTrauMOHHOW 4YacToTe. AHaNOrM4YHbINA Wwar
npepnpuHsann n CLUA Ha cBOeM MOAEPHU3VMPOBAHHOM CMyT-
Huke GPS. lMpuyem nepBbii Tako aMepukaHCKWiA annapat
cTapToBajn Ha ABa roga rnoasxe «YparaHa-M».

B 2009—2010 rogax nnaHWpyeTcs HayaTb 3anyCKu CMyTHU-
KoB «YparaH-K», koTopble pa3pabaTtbiBaloT Ha 6a3e HOBOW He-
repmMmeTndHon nnatdopmbl «dkcnpecc—1000». Y aTux anna-
paToB OyaeT elle oaviH (TPeTuii) rpaxaaHcknin kaHan. B co-
CTaBe ero cuMrHana CTaHeT nepegaBsaTbCs MHGOPMaLUs O Le-
JIOCTHOCTU HaBUrauMOHHOW cucTeMbl U anddepeHunanbHble
KOppeKkuumn K abemepuraam 1 yacam, 4To 06ecnedynT TOYHOCTb
rnob6anbHoi HaBuraumm nyduwe 1 M (perMoHanbHONn — nyylle
5 cM) B peanbHOM BpeMeHu O MOOWUIbHbIX NOTpedbuTene.

B kauecTBe OOMOMHUTENBLHOW NOSIE3HON Harpy3ku Ha «Ypa-
raH-K» npegnonaraeTcs ycTaHaBnMBaTb annapatypy cucte-
Mbl noncka n cnaceHus KOCIAC/SARSAT.

Bec «YparaHa-K» npumepHO B OBa pasa MeHbLUe, Yem y
«YparaHa-M». 3HaunT, 3anyckaTb €ro yaacTcs He TSXesnbiM 1
noporum «[MpOTOHOM», @ HOBOW pakeTOM-HOCUTENEM Cpef-
Hero knacca «Cot3-2», npuyem cpasdy no Aga CnyTHuUKa B
OOHOM NycKe, B TOM 4YMCNEe U C POCCUINCKOrO KOCMOApoMa B
Mneceuke. Bcero npepnonaraetcs BbIBECTU Ha opbuUTy 00
27 Takux annapaTtoB, KOTOpble CTaHyT paboTaTb NMPUMEPHO
no 2025 ropa.

3apaum Ha cerogHs

Hapno 3ameTuTb, 4TO A0 STOr0 HM OfHA KOCMMYeckas npo-
rpamma Poccumn He yaocTamBanacb Takoro BHUMAHWUS PYKO-
BOACTBa CTpaHbl. [laxe yyacTue B co3paHum MexayHapon-
HON KOCMUWYECKOW CTaHUMM U NOSIETbI K HEM POCCUIMNCKNX NN-
NOTUPYEMBbIX Kopabner BXOAAT NNLLb COCTaBHOM YacTbio B de-
[epanbHYl0 KOCMUYECKYID MporpamMmy.

O6bem dpuHaHcupoBaHua LM «FnobanbHas HaBUraLWOH-
Has cnyTHMKoBasi cuctema» Ha 2002—2011 roapl 6bin 3anna-
HUPOBaH B cymMe 23 mnpa. py6., B ToM Yucne 12 mnpga. py6.
(51,8%) n3 rocboaxeta, a octasibHble — U3 MPUBJIEYEHHbIX
BHebOoXeTHbIX cpencTs. B mone 2006 ropa Pockocmoc u
MuHMCTEPCTBO OBOPOHLI NPeaCcTaBuUIM NPaBUTENLCTBY MPO-
€KT N3MEHEeHMn B nporpamme Ha nepuog 2007—2011 ropos.
CTOMMOCTbL NporpamMmsl B LEOM yTpounacbk u coctasmna 70
C nuwHUM mnpga. py6. Ha 2007 rop, 661510 3anpoLLeHo v nosy-
yeHo noytn 10 mnpga. py6. — B ABa ¢ NMWHUM pasa 6onblue,
yem B 2006 rogy. Oxugaemoe BHebOAXETHOE PUHAHCUPO-
BaHMe B 3TOM roay OO0JsXHO cocTaBuTb 1,9 mnpa. pyo6.

Camoe BaxHOe ceilyac — BOCCTAaHOBUTb OpPOUTaNIbHYIO
rpynnupoBKy, HO ecin pelaTb 3Ty 3a4ayy B OTpbIBE OT Mac-
COBOIro NPOU3BOACTBA annapaTtypbl NoTpedbuTeneii, To Orpom-
Hble 3aTpaTbl HA CO3JaHME W 3amnyCK HOBbIX KOCMWYECKUX
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annapaTtoB, Kak U paHee, ocTaBanmcb 6bl 6ECCMbICIEHHBIMU.
[MoaTomy 6bIIN CHATBHI BCE OrpaHUYeHnss Ha pa3paboTky, 13-
roToBJIEHNE, NPUOBPETEHNE N NUCMNONb30BAHNE HA TEPPUTO-
pun Poccum Ha3eMHOW MPUEMHOW HaBUrauuvoHHOM annapa-
Typbl nonb3oBaTens. NpuBneyeHne rpaxnaHCckux MHOMBUAOY-
afbHbIX N KOPMOPaTUBHbIX MOMb30BaTeNieit HaBUTraLMOHHbIX
ycnyr INTOHACC, npuyem He Tonbko B Poccun, HO n ns gpy-
rMx CTpaH, AaeT BO3MOXHOCTb 3HAYNTEJIbHO PaCLUNPUTb KIIN-
eHTCKylo 6a3y, a 3Ha4YuT, U YBEINYUTb UCTOYHUKU DUHAHCU-
poBaHus poccuickon cuctemsbl. Mpu atom MNOHACC ponx-
Ha cTaTb AOCTYMHOM HE TONbKO AN CyOGbEKTOB 3KOHOMUKM,
HO 1 NpexXae BCEero ans psnoBbix rpaxaaH. To ecTb NOWTM No
TOMy Xe nyTtu, 4yto GPS.

B 2005 roay n ocobeHHo B 2006-M NOsIBUIOCb MHOIO pe-
LWeHUI, CBA3aHHbIX C yckopeHuem pabotbl no MNTOHACC.
Mpe3npeHTt PO B.B.MyTnH notpebosan, 4Tobbl opbuTanbHas
rpynnmpoBka nu3 18 kocMmyeckmnx annapartoB, obecneynsato-
LWKUX HEenpepbIBHOE OKasaHWe HaBUraLUMOHHbLIX YCyr Ha Tep-
putopun Poccuun, 6bina cos3pgaHa Ao Hadana 2008 ropa. K
2009 roay (Bmecto 2011-ro, kak nnaHMPOBaNOCh paHee) op-
OuTanbHas rpynnMpoBKa AOJSXHA A0CTUYb YUC/IEHHOCTU 24
annaparta, ¢ TeM 4Tobbl 06ecneynTb NOCTOAHHYIO HaBUraLuIo
no Bcemy 3eMHOMY Liapy. MoaepHusaumsa Ha3eMHOro KOMr-
fiekca ynpasneHus gosixHa 3akoHumntbes B 2011 rogy. B aTom
c/lyyae no ToYHOCTU K HapgexHocTn FJIOHACC BbiigeT Ha
ypoBeHb GPS 1 6yneTt cooTBeTCTBOBaTb 3asBfIEHHbIM Xapak-
Tepuctukam esponenckon «Galileo». Mpe3anaeHT nopyumn
obecneynTb MaccoBoe NPOM3BOACTBO HaBUIraLlMOHHOW anna-
paTypbl 471 KOHEYHbIX NOSb30BaTENEN N pa3BUTME MACCOBO-
ro pbliHKa HaBUraLMOHHbIX YCIyT.

B Hos6pe 2006 ropa Ha coBewaHun y B.B.MyTuHa nep-
Bbli BuLe-npembep C.B.MBaHoB 3asaBun, 4to ¢ 1 aHBaps 2007
roga MeHwTab cHMMaeT BCe OrpaHUYeHusi Ha TOYHOCTb On-
peneneHus koopauHat, «4100bl B cuctema MN1OHACC Ha-
yana pabotatb Ha pPasBUTME 3KOHOMUKW W TpaHcnopTa».
MBaHoOB Takxe coobwmn: «Ha cerogHsaWHNIA aeHb Ha opbun-
Te HaxomosaTca 14 KocMuyeckmnx annapaTtoB. Takum o6pasom,
ocTanocb 3anycTutb kK KoHuy 2007-ro — yeTbipe u k 2009
rogy — 10 annapaToB».

K coxaneHuto, 3To He coBceM BepHo. Cambll cTapbin U3
[0encTBoBaBLIMX B cucTeMe Ha koHel, 2006 roga annapaTtoB
(C TpexseTHNM CPOKOM aKTUBHOIO CyLLLECTBOBaHUSA) oTpabo-
Tan K TOMy BPEMEHMU yXe [Ba MOJHbIX CPOKa CBOEro pecypca,
a cambli monogon — roa. K koHuy 2008 roga Bce cTapble
annapaTtbl 6yayT MMeTb NMOJsIHOEe NpaBo nepecTtaTb pabdoTaTtb.
MoaTtomy Ao koHua 2009 roga Heob6xoaMmo 3anycTuTb He 10,
a 17 cnyTHUKOB, KOTOPbIE NPUCOEAMHATCS K YeTblpeM pabo-
TalLWmMM B CUCTEME (KX YeTbipe, CYUUTass TPU BbIBEAEHHbIX HA
opbuty B nekabpe 2006 roga) MooepHM3NPOBaAHHbLIM anna-
pataMm «YparaH-M». 3anyck wecTn CNyTHMKOB 3anfiaHNpoBaH
Ha 2007 roa. OcTanbHble — B nocnenyowme gea roga, 4to
npencTaBnsgeTcs A4OCTaTOYHO TpyaHoocyuwecTBUMbIM. Kpome
TOro, 3anycTuUTb annapaTbl B KOCMOC — TOJIbKO 4acTb 3aja-
YM: NUX HYXHO elle W BKIoYNTb B paboTy, a Ha 3TO yxoauT
MHOIO BpEMEHMU («pekopa» — BOCEMb MecsLeB). Ho gaxe ecnu
FMOHACC ykoMnnekTyioT 24 cnyTHMKamMum, MOXHO nun 6yaet
1Ccnosib30oBaTh ee B rnobanbHOM mMacliTade?

B GPS, kak n B 'JIOHACC, 24 wTaTHbIX CMyTHMKA, HO €CTb
ele 1 nNaTb pe3epBHbIX. B nepcnektnee B amMepuKaHCKOMN
cucTtemMe ymcno paboumx annapaToB MAaHUPYETCs OOBECTU
00 48 nnioc HECKONbKO pe3epBHbIX. B poccuickon peseps-
HbIX anmnapaTtoB He NpeaycMOTpPeHo. Mpu 3TOM YacTb ChyT-
HMKOB PEryfsipHO BbIBOASATCS Ha MJaHOBOE W BHEMJAHOBOE
obenyxumBaHue. daktnyeckmn ¢ 1995 ropa, korpa NNTOHACC
Oblna BNepBble pas3BepHyTa [0 LUITATHOW YMCIEHHOCTM, OHa
HW OOHOro AHS He (YHKUMOHMPOBAna B MOJSIHOM COCTaBe, a
3HAYUT, HM O KaKoWl rnobanbHOCTU peyn HGbiTb HE MOXET.

Opyras npobnema: npu 4yMcrneHHoCcTU B 24 annaparta Aans
Ha3eMHoro Habnwpartens OAMH M3 CNYTHUMKOB OyaeT Haxo-

TEXHOJIOrnun

OUTbCSA HaZ CaMblM FOPU30OHTOM U MOXeT OblTb HEQOCTYMNEH
onsa Hasurauymu. Mpu 18 cnytHukax NNTOHACC obecneunt
paboTy TONMbKO akMnaxelh kopabnei B OTKPbITOM MOpe U ca-
MofieToB B Hebe. [na 60nblUMHCTBA APYrnX nonb3oBaTtenei
oXunpaHue MoxeT COCTaBUTb A0 [ABYX 4acoB n Gonee.

Kak cnepcteue, pblHOK HaBWUralMOHHOro cepsuca B Poc-
CUN CErofHs MPakTUYeCKU NMOSTHOCThbIO NPUHAONEXUT amepu-
KaHckoi GPS, u Bpsig nu cuTyaums n3aMeHuTCs B 6nuxarive
5—10 net. Mo 3aaBneHno muHucTpa TpaHcnopta WU.E.JleBn-
TUHa, ToNbko okosio 1200 neTaTenbHbIX annapaTtoB POCCUIi-
CKMx aBMakomMmnaHmin n3 5000 ocHalleHbl HABUIALWMOHHOM an-
napatypoii. MNMpu atom 92% ee 3amMkHyTbl Ha GPS 1 nuuwb
8% — Ha NTOHACC.

KoHe4yHO, rocyapcTBO MOXET BBECTU OrPaHNYEHMS Ha BBO3
W npogaxy ycTponcTs ¢ nogaepxkon GPS. C takum npepgno-
XXE€HMEM BbICTYNWUIO, B 4aCTHOCTU, MWHMUCTEPCTBO MPOMBbILLI-
neHHocTn. OaHako 3apybexHble N3roTOBUTENN M MOCTaBLLMKN
BCeraa Hamayt cnocob o6oiTn aTn 3anpethl. [a u perynmpo-
BaTb PbIHOK MPW MOMOLLM OrpaHnyYeHuii 6bis10 Obl OLLNGKON.

PasBuTtue oTe4ecTBEHHOW HaBUraLMOHHOW CUCTEMbI Cerof-
HA KypupyeT nepsbln Buue-npembep C.b.MBaHoOB. Elo Xe 3a-
HumatoTca Kocmumueckme somcka u Pockocmoc. lpu aTom,
Kak cnpasegnmeo 3ameTun B.B.[lyTWH, HUKTO KOHKPETHO He
oTBeYaeT 3a KOHeYHble pe3ynbTaTbl U, B YACTHOCTW, 3a Ha-
3EeMHbIli CErMEHT CUCTEMbI, a BbIMYCK MOJSIb30BaTENbCKOW an-
napatypbl B HEOH6XOAUMOM KOMMYECTBE TakK WU He HaslaxeH.
Kak nosicHaeT komaHayowmin Kocmnyeckumm Borickamm Poc-
cun reHepan-nonkosHuk B.A.MMonoBkuH, k koHuy 2009 roaa
MOXeT ObITb pas3BepHyTa TOJIbKO OopbuTanbHas COCTaBAsiio-
Lasl CUCTEMbI, HO HE ee Ha3eMHbIl/i CErMEeHT U He NMPOon3BOJ-
CTBO MOJIb30BATENIbCKMX TEPMUHANOB.

CuTyauusi o4eHb HanoMMHaeT UCTOPUIO CUCTEMbI NoucKa 1
cnaceHns KOCIAC/SARSAT. 3Ta cuctema 6bia cosgaHa rno
WHUUMATUBE U NPU akTMBHOM ydacTum CoseTckoro Coiosa.
Ee KoCMNYECKNin CErMEHT pa3BepPHY/M B MOJIHOM COCTaBe eLle
B 1995 roay, a BOT OCHalleHue notpedbutenei annapaTtypomn
nycTUAN Ha camoTek. B HacTosee BpeMs B MMpe UCMOJb3Y-
etcs npubnmantenbHo 700 Thica4 aBapuiiHbiX paanodbyes. B
Poccumn xe cyeT konmyecTtBa BO3AYLUHbIX CYA0B, OCHALLEH-
HbIX UMW, NOET Ha AEeCATKU U NUllb B NOCNeAHue rofabl — Ha
COTHU. Kak n paHblue, rae-1o B Tanre umnu TyHape nagaet
camoJieT, 1 ero He MOFyT HanTKU MecsiLamMu.

Heobxoammo cmMuputbes ¢ Mblchbio, 4To [JTOHACC moxeTt
ObITb MOJIHOCTbIO BBEAEHA B aKcnsyaTauuio He paHee 2010—
2011 ropoB, a pa3roBopbl 0 18 cnyTHMkax BoobLle cnenyet
npekpatutb: B Poccun cerogHa Ttakas «yCevyeHHas» rpynnm-
pOBKa MOYTU HUKOMY He HyxHa. lMpaBunbHee 6bi10 6Gbl He
dopcupoBaTbh CcobbLITMS, a CHavyana pa3BepHYTb HA3EMHYIO
COCTaB/ISIOLLYIO CUCTEMbI, YCOBEPLUEHCTBOBATL «BOPT» U yXe
nocrne 3Toro HapawmBaTb OpOUTaNbHYIO FPYNMMPOBKY anna-
paTtamMu C yBeIMYEHHbIM PecypcoM paboThbl.
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