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PELIEHUE HABUT'AIIMOHHOM 3AJAYU CUCTEMOM CITYTHUKOBOM
HABHUI'AIIUM KOCMHUYECKOI'O AIIITAPATA «PECYPC-II»

Baoicneriwuue ceoticmea cnymuuxosou nasueayuu, maxkue Kax
2N106ATbHOCMb U MANASL 3A8UCUMOCHIL OM NO2OOHBIX YCI08UTL, 603~
MOJHCHOCTIb NPOBEOeHUs UsMepeHull 6 000l mouke 3emau u oKo-
JIO3EMHO20 NPOCMPAHCIMGA, NO360JAION YCHEWHO UCNONb308AMb
ee 6 KoHmype ynpaeneHus Kocmuyeckum annapamom (KA) wua-
On100enusa u 01a obecneuenus e20 A8MOHOMHO20 (DYHKYUOHUPO-
sanus. Paccmampusaromes eonpocvl cocmasa, nocmpoenus u
oyenxu mounocmu Hagueayuu KA npu ucnonv3osanuu cueHaios
om 2n00anbHBIX HABUSAYUOHHBIX CHYMHUKOBbIX CUCHIEM.

KuroueBble c10Ba: HaBUTallMOHHOE 06CCHG'ICHI/IG, 60pTOBOﬁ KOMIIJICKC
yupaBJI€HHsA, CUCTEMaA CHyTHHKOBOfI HaBUTallUU

BBenenne

Pemenue 3a1a4, BRIMOIHAEMBIX COBpeMEHHBIME KA Ha0It0/1eHNs, CyIeCTBEHHBIM
00pa3oM 3aBHCUT OT TOYHOCTH HCIOJIb3yEeMOU HABUTAIIMOHHOW MHGPOPMAIUH, KOTO-
pasi BIIMSET Ha:

e TOYHOCTH (POPMHUPOBAHUS U OTPAOOTKU Ha OOPTY aImaparoB MporpamMm yIpasie-
HUS JIBIXKCHHEM B OOCCIICUCHHE BBHIMOJHCHUS TPEOOBaHUI IO PEIICHUIO 33134
HaOJIIOICHU,

AxmetoB PaBwiips HypranueBuu. JIOKTOp TeXHHUECKHX HAyK, TeHepalbHBIH KOHCTpYKTop OAO «Paket-
Ho-KocMuueckuii neHTp «IIporpecc» (1. Camapa). JeHCTBUTETBHBIN YWICH MEXIyHAPOIHON O0OIIECTBEH-
HOHM OpraHM3aluy «AKaJeMUs HaBUTAI[UU U YIPABICHHUS ABIKCHUCM).

AnmaxoB ['eanamuii IlerpoBrd. JIOKTOp TEXHHYECKHX HAyK, Ipodeccop, WieH-koppecronaeHT PAH,
3aM. TeHepanbHoro koHcrpykropa OAO «PakerHo-kocmuueckuid nieHTp «lIporpeccy; [eicTBUTENbHBIH
YIeH MEXIYHAapoIHOH OOIIEeCTBEHHOH OpraHu3amiM «AKaJeMus HaBHTallud M yNPaBICHUS
JIBIDKEHHEM.

ManrtypoB Anekcanap MBaHoBuy. JIOKTOp TeXHHYECKHX Hayk, mpodeccop, HauanbHUK otaena OAO
«PakerHo-KocMuueckuii 1eHTp «[Iporpeccy. JleHCTBUTENBHBIA YICH MEXIyHApOAHOW OOIIECTBEHHOM
OpTaHM3alny «AKaJeMUsl HABUTAIUN U YIPABICHHS ABIKCHUEM.

Py6aeB Banepuii MBanoBuu. 3amectutens HadanbHuka oTaena OAO «PakeTHO-KOCMUYECKUH LIEHTp
«IIporpeccy.

Cratbsl no goknagy Ha XXI Cakt-lNeTepbyprckon mexayHapoaHOW KOHepeHUun o MHTErpupoBaHHbIM
HaBUraLMOHHBIM CUCTEMAM.
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e TOYHOCThH ONpEIENIEHUS XapaKTEPUCTHUK, UCTIOIB3yEeMbIX Al oOecreyeHust HeoO-
XOJMMOT0 Ka4ecTBa MOJyYaeMbIX CHUMKOB 36 MHON TTOBEPXHOCTH.

OKcIutyaTanysi KOCMHYECKHX allapaToB HAOIIOACHUS MpeanoiaracT IpuMeHEHUE
B OOPTOBBIX KOMIUIEKCaX YNpPaBJICHHUS HABUTAIIMOHHON HMH(OpMaunuy, MoydyaeMoil
Kak OOpTOBBIMH, TaK U HA3€MHBIMHU CPEJICTBAMHU.

Pazpabotka u cozganue KA HaOmomeHus: CBA3BIBAETCS C MPUMEHEHHUEM CHCTEM
aBTOHOMHOM HaBWI'allu¥, KaK IIEPCIIEKTUBHBIM HAINPABICHUEM Pa3BUTHs CHUCTEM
ympapieHus anmapatami. Ha ammaparax mepBOro MOKOJNEHHS, CO3JaHHbIX B 1970—
1980 romax, wucnonszoBanuchk paspadoranneie ['HITPKL] «LICKB-IIporpecc»
(r. Camapa) acTtpopamnoTexHudeckne cucreMbl HaBuramuu [1, 10]. DT cuctems
CBITpAJIM BaXXHYIO POJIb B MOBBIIICHUH TOKazaTeneil apdexrnBHocT KA 1o cpaBHe-
HUIO C ammnapaTamy, Uil KOTOPHIX HAaBUTALMOHHAs MH(OpMAalKs MOIydanach Ha3eM-
HBIMH CPEJICTBAMHU.

Onnako yxe B 80-X rojax ¢ HayajJoM pa3BepTHIBAHUSA IJ100aTbHBIX HABUTALMOH-
HBIX cnyTHUKOBBIX cucteM (THCC) [3] ctanu mpoBOAMTECS MPOEKTHBIE Pa3paboTKH
o co3fanuio cucreM cnytHukoBor HaBuranuu (CCH). Cucrema criyTHUKOBOW HaBH-
raruu 6opToBoro komruiekca ympasieans (BKY) KA «Pecypc-IK1», 3anmymenHoro
B 2006 romy M yclenrHo 3KCIUTyaTHPyeMOro B HacTosIIee BpeMsl, I03BOJIsIeT obecrie-
YHBaTh ABTOMaTHYECKOE CHaO)KeHNE HABUTALIMOHHON MH(pOpMaLuel mporece ynpas-
JeHus annaparom [2, 4, 5].

30 cents6ps 2013 r. mocne 3aBeplIeHHs JIETHO-KOHCTPYKTOPCKHUX HCIBITAaHHIM
BBEJICH B IUTATHYIO SKCIUTyaTallio KocMuueckuii ammapaT «Pecypc-II» paspaboTku
I'HITPKL] «ICKB-IIporpecc» (r. Camapa), KOTOpBIii IIpeHa3HAYEH IJIs BBEICOKOJE-
TaJIbHOTO, JAETAJBPHOTO IIMPOKONOJOCHOIO U  THIEPCHEKTPAIBHOIO  ONTHKO-
AIIEKTPOHHOTO HaONIO/IeHHs OBepXHOCTU 3emiu. st obecrieueHnst peeHus nele-
BBIX 3a7ay anmapara B coctaBe bBKY ucmnonesyercs cucrema CIyTHUKOBOW HaBHUTa-
LM, KOTOpPast SIBJII€TCS OCHOBHBIM HCTOYHHUKOM IIOy4€HHsI HABUI'aLIMOHHOW MH(DOP-
Maluy A1 G0OPTOBOTO M HAa3eMHOTO KOHTYpOB ympaBieHus KA, a Takxke A KOM-
miekca 00paboTKK NOTy4aeMOH LelneBOi HHPOPMAIIH.

To4yHOCTHBIE XapaKTEepUCTUKU CHUCTEMbl CIyTHHKOBOW HABHUTALMU 3aBUCAT OT
TOYHOCTH HaBuTranuoHHOTO Mo cucreMbl [ JIOHACC, reomerpun ceaHca HaBHUTa-
LIUOHHBIX ONpeAeIeHHUH, alnapaTypHbIX HOTPEITHOCTEN MPUEMHHKA paJglOHaABUT AL~
OHHBIX CHTHAJIOB, MOTpENIHOCTel mcnons3yemoit B bKY GoproBoit Momenu nBuxke-
HUS IeHTpa Macc. 1 yMEHbIIEHNs BIUSHUA NIEPEUUCICHHBIX BbIIE (DAKTOPOB CHU-
KCHUSI TOYHOCTH TOTy4eHUs HaBurannonHor nadopmannu B CCH npemycmatpuBa-
eTcsl cTaTHCTHUYeCKast 00padoTKa (puiabTpanyus) pe3yiabTaToB 0HOMOMEHTHBIX HABHU-
raruoHHbBIX onpeneneHuii (OHO).

(I)yHKIIMOHaJILHI)Ie 3aJav9u CUCTEMbI

K pemienuro HaBUrallMOHHOM 3ajlaun cucTeMor HaBuraiuu B BKY npenbsaBistor-

s CIieluaIbHbIE YCIOBUSA:

e obOecneuenue motpedureneit B BKY HapuramuonHo# wWH(pOpMAaIMed TOIHKHO
OBITh HENPEPHIBHBIM M HE 3aBHCETHh OT PEKUMa MOCTYIUICHHS H3MEPCHHUHN B CHC-
TeMy HaBUTAIUH;

e JIOrWKa pabOTHI CUCTEMBI JJOJDKHA OTBEYATh 3aJIaHHOW TOYHOCTH;

e mus obecniedeHus: moTpeOuTeNell HaBUTAIMOHHOW MH(pOpManyeil Ha BpeMEHHBIX
MPOMEXKYTKaxX 0€3 HABUTAIIMOHHBIX H3MEPEHUH HCIOJIB3YIOTCS HEOOXOIUMbIC
MOJeNnu ABUKEeHHS 1eHTpa macc KA as mporHo3upoBaHus MapaMeTpoB JABUXKeE-
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HUS;

e (opMupoBaHHE B COCTaBE KOHTPOJILHOHN MH(pOpMAIMK HEOOX0IUMOTO KOIUYECT-
Ba nonyyaemoit B CCH mnHpOpManuu ans mocrnenymomei nepenayn B Ha3eMHBIN
koMmrImieke ynpasienus (HKY).

[NepeuncieHHbIE YCIOBUS ONMPENEISIOT crennuKy TpeOOBaHUH, TPEABIBISIEMBIX

K pEIICHHIO HaBUTAMOHHOH 3amayn B BKY, u BeIOOpa anropuTMHUUECKOrO cOoCTaBa

MIPOTPAMMHOTO O0ECTICUCHHSI.

[pu BBIOOpE anropurMuveckoro u nporpamMmmuoro obdecneuenus (I10) CCH yuu-

TBHIBAIOTCS BOZMOYKHOCTH OOPTOBOI LU(POBOH BEIUMCINTENBHOM MauHbl (BLIBM).

B xauectBe m3MepuTenbHOW MH(POPMALUMU B CUCTEME HaBUTAllMH HCIONB3YIOTCS

M3MEPEHNS NATLHOCTH D ¥ OTHOCUTENBHOM ckopoct KA D 1O OTHOIIEHHIO K Ha-

BuraroHHsIM crryTHHKaM [HCC.

OO6mias cxema pelleHrs HaBUTaIMOHHOW 3a/1a4y CHCTEMOH MpennojaraeT peau-
3aLUI0 CIEIYIOINX OCHOBHBIX 3afad:

¢ TONyYCHHE u3MepeHuit D, u Dl. Ha HEKOTOPBI MOMEHT BPEMEHH £;

[ OIpeACJICHUC Ha MOMCHT BPEMCHU t napamMeTpoOB NABUKCHUSA 7, \7;

e ONpejeCHUE apaMeTPOB JIBIKCHHS 10 PE3yJIbTaTaM CTaTUCTHYECKON 00paboT-
KA COBOKYITHOCTH OJHOMOMEHTHBIX HABHI'alIMOHHBIX M3MEPEHHH Ha HEKOTOPOM
HHTEpBaJIE BPEMEHHU.

B naBuranuoHHoii anmnapatrype CUCTeMBI TPOBOAATCS U3MEPEHHS HABUTAI[MOHHBIX
napaMeTpoB (IICEBAOAATBHOCTH U MCEBAOCKOPOCTH) Ul OTAEIbHBIX HABUTAIIMOHHBIX
cnytaukoB (HC) u onpenensercs Mmecrononoxenue u ckopocts KA. Vcmnonb3oBanue
OHO ocymuiecTBIsieTcs ¢ y4€TOM HEOOXOAMMOCTH 3alIUTHl OT HCIOIb30BaHHUS HEJO0C-
TOBEpHOH MH(OpMAIMK O MapaMeTpax IBUKEHHUS NPH BO3MOXKHBIX cOOsIX B pabore
H3MEpPUTEIHHOM armnapaTypal.

B pesymbsraTe coBMmectHO#H 00padoTkn OHO Ha ydyacTke OpOMTANBHOTO ITOJIETa C
UCTIoNIb30BaHueM Mojenu nerkerns KA Ha opoute B [10 CCH dopmupyercs HaBu-
ralnroHHAas OlleHKa mapaMeTpoB aBmxkeHus nentpa macc (IIJJLIM) ¢ ommbkoii 3Haun-
TEJIBHO MEHbIIEro ypoBHs. Kpome TOro, ucrnoib3oBaHuE MPOTSKEHHOTO MEPHOIO
WHTepBaja MOJAETH JBIKEHHS B ajroputme obpabotkn OHO o0ycioBimuBaeT BO3-
HUKHOBEHHE KOPPEJSIIUOHHBIX 3aBHCUMOCTEH B BEKTOpE OIIMOOK HaBUTALIMOHHOM
OLICHKH, [TO3BOJISIFOIINX YTOYHUTh IEPUOJ OPOUTHIL.

CTPYKTypHOE MOCTPOEHHE CHCTEMBI

B xauectBe HaBurammoHHoi ammapatypsl Ha KA Tuma «Pecypc» ucmnonb3yercs
00OpTOBOE CHHXPOHH3HUpYIOIIee KOoOpAHMHATHO-BpeMeHHoe YycrpoicTBo (BCKBY),
paspadoranaoe OAO «PHPB» mo texamueckomy 3amanmio ['HITPKIl «IICKb-
[Iporpecc» u pemaromee (yHKIUOHATBHBIE 33Ja4d 10 TPOBEICHUIO HW3MEPEHUI
D, D'l. U TIOJ[y4EHUIO PE3YJbTaTOB OJHOMOMEHTHBIX HABUTALIMOHHBIX HM3MEPEHUN

(5, 6].

[Iporpammuo-anroputmudeckoe obecreuenne CCH peamusyer cremyromme

(YHKIIMOHAIbHBIE 3aJa4H:

e opranuzanus B3aumozeiicTBus anroputMoB 110 CCH mo nmony4eHuto HaBUTaIu-
oHHOU mHGpopManuu (nepuoguyeckoe BkitoueHne nporpamm CCH amnst Beigaun
M KA B BKY u dopmupoBanms KOHTPOIBHOW HWHGOpMANHH O padoTe
CCH);

o ympasinenne bCKBY B npenycMOTpeHHBIX pexxiuMax paboThl: chéMa IIKalbl Bpe-
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Menu BCKBY, cbéma HaBuranuonnoi undopmamuu OHO u koHTposis paboTo-
cnocobonoctu BCKBY;

o ompeneneane [1JIIIM KA ¢ ucnonp3oBaHmeM MeTona AMHAMHUYECKOW (QHIBTpa-
UK

e (opMUPOBaHUE MACCUBOB HABUTAIMOHHOW W KOHTPOJHLHOU WH(OpPMAIIVH, BbIa-
Ya MX B 30HBI HH()OPMAIMOHHOTO OIEPATUBHOTO KOHTPOJS M MPOTPAMMHOH Te-
neMeTpudeckoi nHpopMmaruu s KoHTpodis Gyuakmuonuposanuss CCH, oreHku
xapakrepuctuk CCH u ucnons3oBanus B HKY;

o mnporaosuposanue [1A1IM KA Ha He00OX0AUMBIA MOMEHT BPEMEHHU.
CrpykTrypHas cxema anroputmudeckoro oodecriederns CCH nmpuBenena Ha puc. 1.

Cucmema CnymHUKOG0W HAGUZAUUU
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Puc. 1. CtpykTypHas cxemMa arOpUTMHIECKOTO 00CCIICUCHHS CHCTEMBI

Hcxons n3 TpeGoBaHWH, MpembsABIIEMBIX K TOYHOCTH HAaBUTAIIMOHHOTO oOecrtie-
yenusd Ha KA «Pecypc-/IK1», peanuzoBaHa cucTeMa CIyTHHKOBOM HABUTALIMU CO
CIEeYFOIIUMHU 0COOEHHOCTSIMU:

e B KayecTBE HABUTAlIMOHHOW ammapaTypbl HCIOJIb30BaHO OJHOYACTOTHOE 16-
kaHaneHOe BCKBY, paboraromiee 1mo pajanoHaBUTAlMOHHBIM CHTHAjJaM CTaH-
naptHoi ToyHocTu HaBuranuoHuelx cucteM ['JIOHACC u GPS, npu sTtom oT-
CYTCTBYET BO3MOXKHOCTH NPOBENIEHUS HaBUTAIMOHHBIX n3Mepenuid mo HC ¢ ot-
pUIATETIFHBIMU JIUTEPAMH YacTOT, a TaK)K€ BO3MOXKHOCTb YCTPAaHEHHS HOHO-
ctepHoii cocTasistonieit norpemnocreii OHO;

e B MPOrpPaMMHOM OOECIIEYEHHH MPOBOJUTCS CTATUCTHYECKas 00paboTKa pe3ylib-
taroB OHO Ha uaTepBane ot 20 mo 120 MuH (MeprHOANIHOCTh OOHOBIICHHUS HABH-
raimoHHoi nHpopMmaruu B BKY 20 MuH) ¢ IepuoIn4HOCThIO OCTYTIEHHS TIep-
BUYHOW HapuranuoHHoi mHpopMmanmu u3 BCKBY 2 mun (nanpHelnee yMeHb-
[IeHNe AUCKPETHOCTH HE IPUBOANT K CYIIECTBEHHOMY MOBBIIICHUIO TOYHOCTH);

e B CHCTEME HCIOJB3yeTcs MOJENb JBMXEHHS LeHTpa Macc KA, yuurtsiBatomias 4
TFapMOHMKHU I'paBUTAIIMOHHOTO MoTeHuana 3emiu (I'T13).

C ydJeToM MOBBIIICHHBIX TpeOOBaHUH, MpeabsBisieMblx K KA HaOIromeHUs U ero
HaBUTALIMOHHOHN CHCTEME, a TaKKe YPOBHS Pa3BUTHS CITyTHUKOBBIX CHCTEM WM HaBHU-
ralMOHHOM ammapaTyphl CO37aHa yCOBEPIIEHCTBOBAHHAS CHCTEMa CITyTHUKOBOM Ha-
urarimu KA «Pecypce-I1». [Ins obecrieueHus: BBITIONHEHHUS TPEIbsIBICHHBIX Ha KA
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«Pecypc-I1» tpeboBannii k CCH mo TogHOCTH Ompe/ecHIs mapaMeTPOB IBIKCHUS

OBUTH PEaTU30BaHbI CIEAYIONINE TEXHUYSCKUE PEIICHUS:

e HaBuranuonHele anroputMbl CCH, peann3oBaHHBIE C YYETOM COOTHOIICHHS Tpe-
OOBaHMIA TI0O TOYHOCTH TPOTHO3UPOBAHUS MapaMeTpoB IBIKeHUs B BKY u Tpe-
6osanmii mo Tounoctn OHO xk BCKBY, mo3BojuIn MOBBEICUTh TOYHOCTHBIE Xa-
PAKTEPHUCTUKHU MMapaMeTPOB JBIIKCHUS HE TOJIbKO HA MOMEHT OINPEICICHHS, HO H
IIPH TIPOTHO3UPOBAHUH ITAPAMETPOB JBIKCHHS. BBUIM YMEHBIIEHBI HHTEPBAJIBI
00pabOTKH U3MEPUTENBHON HH(pOPMAIIMK U KCII0JIb30BaHa 00JIee TOUHAS MOMACIh
nBwxkenus uentpa macc KA B BKY;

e TpUMEHEeHHe MOTU(PHUIMPOBAHHON IBYXYAaCTOTHOM 36-KaHAIBHOW HAaBHUTAI[MOH-
ol anmapartypsl BCKBY (B ToM umncie mis KOMITEHCAIIMA WOHOC(EPHBIX OIITH-
00K), MPUHUMAOIIEH paJHMOHABUTAIMOHHBIC CUTHAJBI TOBBIIICHHOW TOYHOCTH
HapuranumoHHou cuctembl [ JIOHACC u cranmaptHoil TouHOCcTU cucteMbl GPS,
gT0 To3BOJIsIeT 0OpabareBath curHambl oT 18 HC I'JIOHACC wmm 12 HC
I''IOHACC u 12 HC GPS oxgHOBpeMEHHO.

AJroput™ (pUJILTPAIHU OTHOMOMEHTHBIX HABUTAIIMOHHBIX ONMpeaeIeHn i

I[J'ISI YTOYHCHHUS MMapaMETPOB ABUKCHUSA 110 UBMCPCHUSAM Ha HEKOTOPOM MHTCPBAJIC
BpPEMCHHU, KaK IOKAa3aHO HA pUC. 1, HUCIOJIb3YIOTCA Di 5 Di 1 OJHOMOMCHTHBIC HaBH-

rarmonnele ompeneneans or bCKBY. Heob0xommmocTh obOecmeunBath OOpTOBOI
KOMIUICKC YIPaBJICHUS HABUTAIIMOHHOW MH(OpMAaNKEH B PeKUME HEMOCPEICTBEHHO-
ro ynpasieHus QyHKIuoHHpoBaHWeM KA, HanmWuue MOTPENIHOCTEeH B OJJHOMOMEHT-
HBIX HAaBUTAIIMOHHBIX OIPEENeHUAX, TUCKPETHOCTh OCTYTUICHHSI U3MEPEHUH B CHC-
TeMy, a TaK)Ke BBIYMCIUTEIbHBIC Bo3MOXHOCTH BKY onpenenstior BoIOOp HaBHUTAIlM-
OHHOTO aJITOpUTMA. YKa3aHHBIM TPEOOBaHMSIM COOTBETCTBYCT JWHAMUYCCKHUU JIH-
HEHHBIN anropuT™M QUIBTPAINA, aAANTHPYEMBIA K BEIYUCIUTEIBHBIM BO3MOXHOCTSIM
OOPTOBO¥ BBIYMCIIUTEIBHON MAITUHBI.

[Ipu 00paboTKe OAHOMOMEHTHBIX HABHTAI[MOHHBIX OMPEACICHHN IS (PHIbTpa-
LU CITyYalHBIX OMIMOOK MPUMEHSIETCS METO]] TMHAMUYECKON (PHIIBTPALNN C HCTIONb-
3oBarneM ¢uibTpa Kanmana. @unetp Kammana, peannszoBannbsiii B CCH B ckamsp-
HOH (hopMe ¢ pacueToOM MATPHIIBI IEPEX0/1a MO aHATUTHIECKUM (HOpMYJIaM, SIBISETCS
JMHEWHBIM PEKYPPEHTHBIM JHHAMUYECKIM TUCKPETHHIM (DUIBTPOM, PAOOTAIOIIUM I10
BBIOOpKE HapacTaromiero oobema. [Ipu aToM XpaHeHue Bcelt BEIOOpKH WH(pOpMAaIiu
He TpeOyeTcsl, JOCTaATOYHO XPaHUTh HH(POPMAILIUIO O COCTOSIHUM CHCTEMBI U TIOJTy4aTh
texkyuui Bektop [TJILIM.

[Iponecc punbrpanmu OHO nenutcs Ha ABe (a3bl: SKCTPANONALNIO U YTOYHEHHUE.
Bo Bpems skcTpanonanuu GUIBTp MOMydYaeT MPEABAPUTENbHYIO OIEHKY COCTOSHUS
CUCTEMBI Ha TEKYIIMI IlIar MO0 UTOTOBON OIICHKE COCTOSHHS C MPEABLAYIIETO Iiara
(3Ty OlLIEeHKY Ha30BEM anpUOPHON OIIEHKOW COCTOSHISI, TaK KaK Ui €€ IMOydYeHHUs He
WCTIONB3YIOTCS HAONIONEHUS TeKyIero mara). Ha aToif cragum mpon3BOASTCS IKCT-
panoJAnys KOBapHallMOHHON MaTpHLbl U IporHosupoBanue Bekropa ITIJALIM c npe-
JBIIYIIETO MOMEHTA BPEMEHU Ha TEKYIIU MOMEHT.

B nHauanpHBII MOMEHT BpeMeHH (popMHpyeTcsi HadaiabHas KOBapHAIlMOHHAS Mat-

pula K?O , Ha JUaroHaJIbHbIX 3JICMCHTAX KOTOpOﬁ pacmojgararoTcd CpeaAHCKBaaApaTu-

YECKUE NOTPEIIHOCTU OTKIIOHEHUS c% BekTopoB I1JILIM, momydaemsix u3 bBCKBY.
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KoBapuannonnas matpura K, — marpuua KOBapHaluil CpeaHEeKBaAPATHUECKUX

OTKJIOHEHUM, XapaKTEPU3YIOIIMX TOYHOCTh OLEeHKH BekTtopa [IJI[IM pa3mepHOCTHIO
6%6.

Ounetp Kanmana peanmuzoBaH B ckamsipHod (opme [11] ¢ mocimemoBaTebHBIM
YTOYHEHHEM B KaXKAbIil i-il MOMEHT BpeMEHH alpHOPHOT0 BEKTOpa MapaMeTpoOB JIBU-

eHus nentpa macc KA g(z;)= (x, oz, Vo, Vy, Vs )T 10 HEBS3KAM j-X KOMIIOHEHT 3TO-

10 BeKkTOpa (j =1,...,6) ¥ COOTBETCTBYIOIINX KOMIIOHEHT H3MEPEHHOTO BekTopa 7" (z;).
[Ipu sTom mna mukiaa j=1 B KauecTBE HAYaJbHOM OLICHKU HCIOJNB3YEeTCS BEKTOP

g (ti), MOJTyYeHHBIN TMporHo3upoBanueM Bekropa [TJLIM g (ti_l) Ha MOMEHT
BPEMEHH ¢; .
[IporrosupoBanue Bekropa [1JILIM nmpousBoguTcs 1Mo cineayroriei hopmyie:
7" ()= Ll (). 1)
rae L — omeparop NPOrHO3UPOBAHUS C HCIIOJIb30BaHHEM OOPTOBOW MOEIH JBIKE-

Husd BekTopa 1IJIIIM Ha 3a1aHHBIII MOMEHT BPEMEHU.
TocrenoBaTebHOE yTOUHEHHE BEKTOPA g(f;) TO j-if KOMTIOHEHTE BEKTOpA H3Me-

pEeHMI Ha MOMEHT BPEMEHH #; TIPOBOIUTCA O CIEAYIOMUM GopMymam.
Beruncnsiercst BecoBoii BEeKTOp P; (KOd(QQUUMEHT ycumeHus)

P, = "
7 ok4ot
VR
rae G?’J’ — j-# MaroHaJbHBIM 3JIEMEHT KOBAapUAIIMOHHOW MaTpPUIIBI qu,_l OIIHO0K

OIICHOK (TpH j > 1), MOTyYEHHBIX B pe3ysibTaTe 00paOOTKH KOMIIOHEHT BEKTOpa W3-
o . . ) .
MepeHuii ¢ 1-ro 1o (j-1)-i, unu ook sxerpanossiuuy (npu j = 1); ¢ —j-i auaro-

HaJIbHBIN AJIEMEHT KOBapUAIMOHHOW MATPHIIBI MOTPEIIHOCTEH U3MepeHuit KY ; w; -

j-# cronber MaTpuibl K e
®uU3MYECKUI CMBICIT BECOBOTO BEKTOPA P; COCTOUT B CIEAYIOIIEM: Ha MEPBBIX

uteparusax ¢uwibTp Kammana «m1oBepser» M3MepeHHON HMH(OpMAaIuu, a MpH JUIH-

TeJIhHON paboTe Ooblee «I0BepHe» OH OKa3bIBAET YTOYHEHHOMY BEKTOPY M CTaHO-

BUTCSI MEHEE UYBCTBUTEIBHBIM K MOTPEMIHOCTSIM U3MEPEHHBIX BEKTOPOB.
Brruncngercs Bektop nomnpaBok [IJAILIM Ag J

g.=P. (gt —g’™

Agj =P (qj qj—l,j)'

rae g} — j-# 9IeMEHT H3MEPEHHOro BeKTOpa 7" q_]yinl ; —J-t oneMenT yTouHAEMOrO
—ym [V o

BEKTOpa ¢ ]y_l , TIOJYYEHHOTO Ha mpeasiaymel (j-1)-it ureparuu oo 1mo pe3yibrataM

JKcTpanoyauuu (mpu j=1).
YTouHsETCS BEKTOp §

q;"(t;)=q;"(t;)+ A
KoBapuanuonnas matpuna qu YTOUYHSETCS 110 hopMyIIe

_ T
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K?j — KOBapuallMOHHasA Marpuliia HOFpeH.IHOCTeﬁ napamMeTpoB ABUIKCHUSA LECHTpPaA

macc KA, yTouHeHHas 1o j-ii KOMIIOHEHTE BEKTOpa U3MEPEHUM.
OKcTpanomnsuus KOBapHallMOHHOM MaTpHUIBl C MOMEHTA BPEMEHH f;_; Ha MOMEHT

f; OCYIIECTBIISIETCA C HMCIIONB30BAHWEM MaTpHIlsl nepexoga O

dopmyne

;i—1 TO Clemyromen

T
Kg(t) =D ;- Kg(t;1)-Dj; g -

JloCTOMHCTBAaMH Peanrn30BaHHOTO aNTrOpPUTMa (GUIBTPALIUH SBISIFOTCS:

1) yno6cTBO 1 BOBMOXKHOCTD MTPaKTHYeCKOH peanu3anuu Ha bI[BM;

2) nepuoanueckoe mnomydeHue BekTopa [IJALIM, ynoBIeTBOpSIOUIETO INpenbsB-
JIsieMbIM TPEeOOBaHHUAM TI0 TOUHOCTH, B TIpoLiecce 00pabOTKU U3MEPEHUi;

3) dopmupoBanue Bekropa [1/ILIM KA mo mepe moctyruieHus: U3MEpeHHON WH-
dhopmanmu (He TpeOyeTcs XpaHeHUE BCel BHIOOPKH);

4) orOpakoBKa M3MEPEHUH, HE MPOIIEANINX POBEPKY HA HAXOXIEHHE B MHTEP-
Bajie JOMyCTUMBIX 3HaUEHUH;

5) BO3MOXHOCTh MOIMGHUKANNKA PEaM30BAaHHOTO MeTona (HampuMep, pacueT
MaTpHIBl OATTMCTUYECKUX MPOU3BOJHBIX HE aHATHTUYECKUM, & YHCIEHHBIM CIIOCO-
00M, y4eT TreoMeTpu4ecKkoro (akTopa B KOBapHAMOHHOW MaTpuUIe MOTPEIIHOCTEH
OHO).

Bo3moxkHas pacxoauMocTh (DUIbTpa YCTpaHSETCs OrpaHUYCHHUEM UHTepBaja
¢$ubTpanyy.

B npouecce BriOOpa Bapmanrta peanmuzauuu ¢uibtpa Kammana nna cratucrude-
ckoii 00paboTku (pumpTparuu) pesyasratoB OHO u jmormkm padotsr CCH O6v1m0
MPOBEJCHO UMUTAIIMOHHOE MaTeMaTHYeCKOe MOAETUPOBAHIE PEUICHHUSI HAaBUTALMOH-
HOM 3a/1au U1 Pa3InIHbIX BAPHAHTOB UCXOJHBIX TaHHBIX:

e  UTMTEILHOCTH MHTEpPBaJia 00pabOTKH;

e  TEPUOIUYHOCTH 00pabOTKH;

e Mogenel nBuxeHus ueHrpa macc KA (4, 8, 16 rapmonuk I'TI3) [12];
e  METOJOB pacyeTa MaTPHULbI Nepexoaa (YUCICHHBIH, aHATUTHYECKUI).

B kauecTBe 3TaIOHHON OPOMTHI HCIIOIB30BATIACh OPOHUTA, PACCUUTHIBAEMAs C y4e-
ToM 36 rapmonuk I'TI3.

3aBUCHMOCTb MOTPELIHOCTH ONpPEACIEeHNs NoNokeHns 1ieHTpa Macc KA «Pecype-11»
B paZuaJIbHOM HalpaBJIeHUH OT MHTEPBaJIa CTATUCTHYECKON 00pabOTKH MPH UCIIOIb-
30BaHUM OOPTOBOM MOJEM JABM)KEHUs, yunuThiBaromed 8§ rapmonuk ['TI3, npuseneHa
Ha puc. 2. 31ech U Aajee NOTPEUIHOCTh MOHUMAETCS B CMBICIIE CpPEeIHEKBaApaTHIe-
ckux otkioHeHui (CKO).

[Tox MoneTPHBIME TOHUMAIOTCSI TIOTPEITHOCTH, 00YCIIOBICHHBIEC HEMTOTHOTON YUE-
ta rapmoHuK ['TI3 B 6opToBoit Mmomenu nBwxkenus. [lox annmapaTypHbIMH OHUMAIOT-
CSl TIOTPELIHOCTH, OO0YCIOBIECHHBIE MOTPELIHOCTSIMH OJHOMOMEHTHBIX HABUIAI[OH-
veIX ompeaenennii B BCKBY. Ilog «cyMMapHBIME» ITOHHMAIOTCS IOTPEITHOCTH,
00yCIIOBJIEHHBIE TTOTPEUTHOCTSIMU OJHOMOMEHTHBIX HABUTAI[MOHHBIX OIpPEENeHUI B
BCKBY u nenonnoroii yuéra rapmonuk ['TI3 B OopTOBOi Moaenu IBUKEHHUS, YTO
COOTBETCTBYET KOPHIO KBaJAPAaTHOMY M3 CyMMBI KBaJpaTOB COCTABIIIONIHX.

3aBHCHMOCTb MOTPEIIHOCTH MPOTHO3UPOBAHUS MOI0XKeHHs 1eHTpa macc KA «Pe-
cypc-II» B paauanbHOM HampaBiI€HWM Ha MHTEpBajie oAHOro BUTKa mosnéra KA ot
UHTEpBaja 00pabOTKH MPH HCIIOIL30BAHUM OOPTOBOM MOJENH IOBMKEHHS, YUUTHI-
Baromeii 8 rapmonwnk 1113, nmpuBenena Ha puc. 3.
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YBenuueHne MorpenrHocTeil onpeaeneHust Ha nHTepBajie 6oiee 40 MUH 00yCIIOB-
JIEHO ToTrpenrHocTsIMH Heyuéra rapMoHuK 1113 ot 8 no 36.

dr,m
7,5 7

CyMMapHbIe
TIOTP EITHOCTH

anmapaTypHbIe
TIOTP €ITHOCTH

2,5 A .
=L
MOJIENIbHbIE ~ —_——a
OT'P SUIHOCTH o T ——
Pt
- -
0 e . . T . . . !
0 600 1200 1800 2400 3000 3600 4200 4800 ¢, ¢

Puc. 2. 3aBucumocTs norperHocTH nojaoxeHus KA B paanansHOM HanpaBlIeHUN
OT MHTepBaa 00paboTKU (MOJIEIb IBHIKEHHS YUnThIBaeT 8 rapmonuk I'T13)

dr,m
40 -
CyMMap Hble
35 1 OTP CLIHOCTH
30 N /
\ . —
E e e S S
N _\
20 A N\
\\ MO/IeIbHBIE
15 4 /\ TIOTP €ITHOCTH
~
10 >~
~
annaparypHsle =~
5 1 II0TP ELIHOCTH S~
0 600 1200 1800 2400 3000 3600 4200 4800 ¢, ¢

Puc. 3. 3aBUCHMOCTB OTPENIHOCTH IPOTHO3UPOBAHUS B PaIUaIbHOM HalPaBICHUN
Ha MHTEepBaJie OHOTO BUTKA NoiéTa KA oT mHTepBasa 00paboTKH (MOJETh IBIDKCHUS YIUTHIBACT 8
rapmoHuk ['TI3)

B nensix paccMOTpeHUs MEPCIEKTUBHI AaTbHEHIIIETO TTOBBIIICHUS TOYHOCTHBIX Xa-
pakrepuctuk CCH Ha puc. 4 npuBesieHa 3aBUCUMOCTD MOTPEITHOCTH OIPEIEICHUS 10
pamuycy Ha ypoBHe CKO oT mMHTEpBaia CTaTUCTHUSCKOW 00pabOTKH MPH MCIOIB30-
BaHUM OOPTOBOM MOJENH IBIKEHUS, yauThIBatomieil 16 rapmonnk I'T13.

Ha puc. 5 mpuBeneHb 3aBUCIMOCTH TIOTPENTHOCTH MTPOTHO3UPOBAHUS 110 PANyCy
Ha ypoBHe CKO Ha mHTepBane ogHoro Butka monéra KA mis uHTepBana o0paboTKu
40 MUH TpU UCTIOTH30BaHUM OOPTOBOU MOJIETH IBIKEHUS IeHTpa Macc KA, y4uThI-
Baroteii 4, 8, 16 rapmonuxk I'TI3.
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dr,m
5 -
4 =~ CyMMap Hble
DA MTOTP CITHOCTH

3 - /

anmaparypHsie

TOI'p EIIHOCTH
2 4 -~ —
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Puc. 4. 3aBuCHMOCTB TOTPEIIHOCTH ONPEACIICHNS B paIialbHOM HAIPaBICHUH OT HHTEpBaja odpa-
00Tk (MOzeNb NBIKEHHS yunuTbiBaeT 16 rapmonuk I'TI3)

dr,m
80 1

70

4 rapMOHUKH
50

40
8 rapMOHHK
30 1

20 4 —_————

-

16 rapmMoHHK
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Puc. 5. 3aBucuMOCTb MOTPENIHOCTH NIPOTHO3UPOBAHUS B PaJNaIbHOM HaNpPaBIeHUU
OT MHTEpBaJIa IPOTHO3UPOBAHMS IS PA3INUHBIX OOPTOBBIX MOJEIICH JIBYKCHUS

W3 ananuza 3aBHCHMOCTCﬁ, MMPUBCACHHBIX HAa pHC. 2—5, MOKHO C¢C/IaTh CJICAYHO-

1€ BBIBOJBI:

MIOTPEITHOCTH OMpeNeNIiCHUs] MONoXeHus1 ueHrpa mMacc KA MUHUManbHB TpH
¢unpTpanmu pesynsraroB OHO Ha uaTepBane ~40 MuH (cM. puc. 2);
MPEISIOKEHHBIA alTOPUTM CTATHCTUUECKOW 00pabOTKM MO3BOJISIET MUHUMH3HPO-
BaTh BIMSHUE anmapaTypHbIX norpemrHocteir OHO mnpu ucmons30BaHUM B CHC-
Teme uHTepBaia 00padorku ot 20 no 40 mun (8 rapmonuk ['TI3) u ot 40 mo 80
MmuH (16 rapmonuk I'TI3) (cm. puc. 2—4);

JaNbHEHIIas MepCcIeKTHBa MOBBIIEHUS] TOUHOCTHBIX Xapaktepuctuk CCH cBsiza-
Ha, B YaCTHOCTH, ¢ peanuzanueid B BKY mMozaenu aBuxeHus 1eHTpa Macc arrapa-
Ta, YYUTBIBaIOMIEH Oobliee konuuecTBo rapMoHuk 113 (cM. puc. 4 u 5) u yuéra
B Monienu aBwxkeHns KA npursxenns Jlynst u ConHna (Ha puc. 4 ¥ 5 npuBeIeHB
pe3yabTatel 6e3 yuéta Jlynst u ComHila B 60pTOBOM M STAJIOHHON MOJEISIX IBU-
KEHUSA).

[Ipu mpoBeneHNN TPOEKTHBIX PACUETOB PE3yIbTATOB MMUTALIMOHHOTO MaTeMaTH-
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YeCKOro MOJETHPOBAHMS PEIICHUS HABUTAIMOHHOW 3aladyd IpeAaroyiarajoch, 4To
norpemwtHoctd OHO MME0T CHIIBHOKOPPETHPOBAHHBIN XapakTep Ha HEKOTOPOM
BPEMEHHOM HUHTepBaie. Hanuuue cuiabHOKOppenupoBaHHBIX mnorpeurHocted OHO
MIPAaKTUYECKU HE CKa3bIBAETCS HA TOYHOCTH OIPEICICHUS IapaMeTPOB ABHKECHUS IIPU
NepUoIUYHOCTH 00paboTku oT 2 10 10 MHH, 4TO MOATBEPKIAETCS Pe3yIbTaTaMU MO-
nenvpoBanus nponecca guapTpanuu OHO na KA «Pecype-/IK». Ha puc. 6 mpuse-
JI€HbI IIOIPEIIHOCTH ONPEIEICHNs TaPaMEeTPOB IBMKEHUS 10 paAnyCcy Ha HHTEpBaJe
o6pabotku 100 MUH A7 pa3nu4HBIX AUCKpeTHOCTeH 06pabotkn OHO (1o pesyibra-
TaM HX olpefeseHns Ha BUTKe 7289). AHalorn4sele pe3yabTaThl noayueHs! st KA
«Pecypc-IT».

dr,m
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2 A N\ LT 06paborkn =360 ¢
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0 | N I I =~ I = + = JIuCKp €THOCTH
-2 4 N 7 06paborku =600 c
4 S e
- ~ \ — .
6 N —
g
0 1200 2400 3600 4800 6000 fc¢

Puc. 6. ITorpenHocTy onpe/ieneHus napaMeTpoB JIBHKEHUS B PaAMaIbHOM HaIlPaBICHUU
Uit guckpetHocteit oopadorku OHO 120 ¢, 360 ¢, 600 ¢

C yueToM MHHMMH3ALMHM BPEMEHHBIX 3aTpaT Ha MPOBEACHHE BBIYMCIUTENBHOTO
nporecca B 00pToBOH BeUMCIUTENbHON cucteMe KA B anroputMe QunbTpanun pac-
YeT MaTpHUIbl OAJUIMCTUYECKUX MPOU3BOTHBIX peau3yeTcs M0 aHAIUTHYECKUM (op-
MyJlaM B IpHHBHUYCKOH HEBpalllalolleiicss cucTeMe KOOPAWHAT, YTO MO3BOJISIET B HE-
CKOJIBKO Pa3 COKPaTHTh BpeMsl pacdeTa MaTpHuL.

Pe3ynbTaTthl GyHKIHMOHMPOBAHMS CHCTEMbI HA Tame JeTHBIX HCIbITAHU

CucreMa CIyTHUKOBOW HaBHTAaITMH Hadayia cBOrO paboty 25 mioHs 2013 roma Ha
op6ure BeiBeneHus1 KA «Pecypce-1D» ¢ mapamerpamu:

HAKITOHEHUE OPOUTBL.......eeuveieruieneieiieieneieneenneensenieans 97,28°
MHUHHMAJIEHASI BBICOTA OPOHUTEL .....c.veeveeneeeneeienneeneens 260 kM
MaKCHMAJIBbHAST BBICOTA OPOUTEL......c..cuveveeververennnnes 476 xm

Bxmouenne BCKBY ocymectBieno B pexume pabotsl o cucremam ['JIOHACC
u GPS.

C 29 urons 2013 roma KA «Pecypc-I1» nepesenén na pabouyto opouty c mapa-
METpaMu:

HAKITOHEHUE OPOUTBL......veuveniereieeienieieneieneesieesenaeens 97,28°
MHUHHMAJIBHASI BBICOTA OPOHUTBL .....c.veeveenveeneeienneeneens 468 kM
MaKCHMAJIBHASI BBICOTA OPOUTEL......c.ccuveveeveruerennnnen 487 xm

OynkmmonnpoBanne CCH ocymectBisiock mo cucreMam ['JIOHACC u GPS B
niepuon ¢ 25 utonst o 4 utonst u ¢ 16 mo 30 urons 2013 1., mo cucreme ['JIOHACC —
B niepuoz ¢ 4 no 16 utons u ¢ 30 urong 2013 r. mo HacTosIIee BpEMSI.
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i moaTBepKASHHS BBIITOJIHEHUS TPeOOBaHUH K CHCTEME M MPOEKTHBIX (alpHop-
HbIx) xapakTepuctuk CCH Ha stane netHbix ucnbitannii KA «Pecypc-I1» npoBenena
onenka tounoctn CCH c¢ ucmonp3oBaHneM pa3paOOTaHHOW METOAWKH OLEHKH TOY-
HOCTHBIX XapaKTEPHUCTHUK CHUCTEMBI. MeTo/nKka OCHOBaHAa Ha TONYYeHHUH XapaKTepH-
CTHK TMOTPEITHOCTEN OMpeIeCHIS U MPOTHO3UPOBAHUS MTOJIOXKEHUS U cKopocTu KA
0 pe3yJbTaTaM CpPaBHEHUS C ATAJOHHOH opOuToii [2, 9].

OtajoHHass opOWTa OmMpenersach Mo pe3ynbraraM 00paObOTKH HABUTAITMOHHON
nHpOpMAIMK B COCTaBe MH(POPMALIMK ONMEPATUBHOTO KOHTPOJIS U MPOTPaMMHOM Te-
JIEMETPUYECKON MH(OPMAIUM HA WHTEPBAJe HECKOJNBLKUX BHTKOB monera KA c¢ me-
puomuaHocThiO 0,5 BuTKa. [TapaMeTpbl STalIOHHON OpOUTHI OMPEEISIINCh HA Ha3eM-
HBIX BBIYMCIHUTEIBHBIX CPEACTBAaX MO METOAY HAMMEHBIIUX KBAJPATOB C HCIIOIH30-
BaHMEM BBICOKOTOUHON MoOJenu JBWXKeHUA LeHTpa macc KA, yuuTeiBarouieit
36 rapmonuk ['TI3.

OrneHKa TOYHOCTHBIX XapaKTEPHUCTHK CHUCTEMBI TPOBENEHa ISl BapHAHTOB WC-
MoJIb30BaHus paguoHaBuranonHoro mois cuctemsl [JIOHACC, a takke cuctem
I''IOHACC u GPS.

[lo pesynpraTam aHanmm3a KOHTPOJIBHOH mH(popManuu, GopmupyeMoit Ha GopTy
KA, u npoBenieHHO! OLIeHKH TOYHOCTHBIX XapakrepucTuk CCH mnomydensr:

e  TOTPEUIHOCTU OMPEEICHHS CUCTEMON KOOPJUHAT U CKOPOCTH LeHTpa Macc KA;

e 3aBHCHMOCTH W3MEHEHHs reomerpuieckoro (akropa [8] mpu pabore CCH mo
I'JIOHACC, a takxe npu coBmecTHOM ucrionb3oBanuu ['JIOHACC u GPS, xa-
paKTepU3yIOUIie OTHOIICHHE MOTPENIHOCTH OMNpEeNIeHUs] MONI0XKEeHUs (CKOpo-
ctr) B bCKBY K morpenHocTi u3MepeHus CeBI0JaIbHOCTH.

XapakTep M3MEHEHHs MPOCTPAHCTBEHHOTO TeoMeTpuieckoro dakropa I'®, npwu
ncnonb3oBannu HasurarronHoro ot ' JIOHACC u HaBUTraliMOHHOIO IIOJISI CUCTEM
I''IOHACC u GPS npusenes Ha puc. 7 u 8.

I,
4 .
3 .
2

1 4

0

147 166 194 216 240 257 278 291 BUTKH

Puc. 7. I3mMeHeH#e NpoCTpaHCTBEHHOTO T€OMETPUUECKOro (hakTopa 1o BUTKaM IOJIeTa
¢ ucnonb3oanueM [JIOHACC (5.07.2013-15.07.2013)

Iy

315 332 347 377 394 411 440 470 504  mumw

Puc. 8. I3MeHeHHe pOCTPaHCTBEHHOTO F€OMETPUUECKOro (hakTopa O BUTKAM I10JIETa
¢ ucnoabp3oBaHreM HaBuranuoHuoro noist cucrem [JIOHACC u GPS (16.07.2013-30.07.2013)
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AHanu3 3aBUCUMOCTEH, IPUBEICHHBIX Ha PHC. 7-8, MOKa3bIBAET, YTO CPETHEE 3HA-
YeHHE MPOCTPAHCTBEHHOI'O F€OMETPHUYECKOTro (haKkTopa MpH HCIOIb30BAHUN CHCTEM
I''IOHACC u GPS na 40% MeHbIe, 4eM NpPH HUCHOIb30BAHMHM TOJBKO CHUCTEMBI
I''IOHACC.

Pe3ynbrarel onenku TouHOCTHBIX Xapaktepuctuk CCH, momyuennsie ['HITPKI]
«ICKB-IIporpeccy, mpuBeneHsl B TAOIUIIE, B KOTOPOH 7, I, 1, COOTBETCTBEHHO, 000-
3HAYaIOT paJuaIbHOE HAIIPABIICHNE, HAIIPaBJICHUE BJOJIb OPOUTH M OMHOPMAJIb.

Pe3yabTaThl OLeHKH TOYHOCTHBIX XapakTepucTuk CCH

Xapax [orpewHocty NporHo3u-
IMorpenHOCTH ONPENENeHus, M, CM/C
Hapuranyonnas | tepu- poBaHus Ha | BUTOK, M
cucrema CTHKa

Ar Al An AV, | AVI | AVn Ar Al An

et o4l s o2 0301 |01 94 49,8 0,9
HEC

CKO | 81 143|101 | 1,7 | 08 | 13 | 31,5 | 1308 | 31,0
max | 25 | 48 | 38 | 5.7 | 3.1 | 40 | -793 | -362 80

cgzg' a3 108 14 [-03] 0101 ] -120 | 63,1 -1,0
TJIOHACC+GPS | CKO | 6,0 | 13,7 | 92 | 1,7 | 07 | 12 | 291 | 1098 | 287

220|501 (472 62 | 21 | 48 | 778 | 343 | -769

I'IOHACC

Hcnonb3oBanue 60PTOBOW MOJIENN ABMKEHHS, yauThIBaromei 16 rapmonunk ['T13,
MO3BOJISIET MOBBICUTH TOYHOCTH MMPOTHO3UPOBAHUA NTapaMeTpoB ABMKeHUs KA.

Tounocts Hapurammu KA «Pecypc-II» obecnieunBaeT KOOpIUHATHYIO TPUBIZKY
Mo OpOWTANBHBIM JIAaHHBIM Ha YpOBHE, CONOCTaBHMOM c 3apyOexHbiMH KA 133
Ikonos u Pleiades [13].

BriBoabI

Peanusosannas Ha KA «Pecypc-II» cucrema ciiyTHUKOBON HaBUraluy B MpoLECce
cBoero (yHKLUMOHUPOBAHUSA OOECIIEYMBACT TOYHOCTH OIPENENEHHUs IapaMeTpoB
JBUKEHHS, HEOOXOIUMYIO JUISI pEIIeHHUs LIETEeBBIX 331a4 U IOCTPOSHHS CXEM HaBUTa-
IUOHHOTO 00ecreueH s IPOLecCOB YIPaBICHUS.

Pesynprartel ()yHKIMOHHMPOBaHMS M OLEHKH TOYHOCTHBIX Xapakrepuctuk CCH
anmapatra «Pecypc-II» ¢ wucmosnp3oBaHHEM HABUTALMOHHOIO TIIOJS  CHUCTEMBI
I''TOHACC nokazanu, 4TO CHCTEMAa HaBUTAIUH 00ECIICYNBAET:

e TIOTPEUTHOCTH ompereneHus monoxenus ertpa macc KA (CKO) B pannanpHOM
HaIpaBJICHUH MOPSAJKa 8 M, a TI0 TPAaHCBEPCAIbHOM COCTAaBJISAIOIIEH CKOPOCTH TO-
psaaka 0,8 cm/c;

e  MOTPEUIHOCTH MPOTHO3MPOBaHUs nojoxeHus ueHrpa macc B bBKY (CKO) na un-
TepBaje oAHOro BUTKa nonera KA B paguanbHOM HanpaBIeHUH U 110 OMHOPMAIH
nopsiaka 32 M, BIOIb OpOUTHI mopsiaka 131 m;

o morpemHoctd OHO mpocTtpancTBeHHOTO TonoxkeHus neHtpa macc KA (CKO)
nopsiaka 10 m, o ckopoctu nopsiaka 1,5 cm/c.

[Ipu wcronp30BaHUN COBMECTHOTO HaBHTaImoHHOTro mojs cucreM [JIOHACC u
GPS mnorpemHoctu nporuosupoBanus onpezaensemeix CCH mapameTpoB ABHIKEHUS
nentpa macc KA B BKY ymensmatorcs Ha 10-20%.

14 Tupockonus u nasuzayus
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Abstract. The most important properties of the satellite navigation, including world-wide

availability, low dependence on weather conditions, possibility to measure at any
point on the globe and of the near-earth space, allow its successful use in control
loop of observation satellites and provision of their autonomous operation. The ar-
ticle deals with problems of substantiating the configuration and composition of
observation satellites’ satellite navigation using radio navigation signals from
global navigation satellite systems.

Key words: navigational support, onboard control system,
satellite navigation system, navigational task solution
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