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'naBa 1. BoeHHasa Tonorpadua B
O0ONPU3bIBHON NOArOTOBKE MOJIOAEXMN

Paszgen 6. CnyTHMKOBbIE cucTeMbl HaBuraumm GPS m
[[TIOHACC

§1.6.1. GPS

GPS (aHen. Global Positioning System - z2nobanbHass cucmema no3uyuoHUpo8aHusi) - CNyTHUKOBas
cuctema Hasurauum, obecneumBalrollas U3MEpeHWe pacCTosiHUS, BPEeMeHu u  onpepensioLias
mMecTononoxeHue. [No3sondeT npaktnyeckn B ntobom mecte 3emnu, NoyTn npu nbon noroge, a Takke
B KOCMW4YECKOM NPOCTpaHCTBe BOMM3W NnaHeTbl onpeaenntb MeCTONOMOXEHNE U CKOPOCTb OOBbEKTOB.
Cuctema paspaboTaHa, peanusoBaHa n akcnnyatupyetcaMuHnctepctsom o6opoHbl CLUA.

OCHOBHOWM MPUHUMMN MCMONBb30BAHUA CUCTEMbI - OMpedefnieHne MeCTOMNOSIOXKEHUA MyTeM U3MeEpPEHUS
pacCTossHUM [0 oObekTa OT TOYeK C W3BECTHbIMW KOOpAMHaTamu - cnyTHUKOB. PacctosiHune
BbIYMCIIAETCA MO BPEMEHW 3aL4EPXKM PaACNpPOCTPAHEHUS CurHama OT MOCbIKM €ero CrnyTHUKOM [0
npuema aHteHHon GPS-npuemHuka: ang onpegeneHnsa TpexMepHbix koopanHat GPS-npuemMHuky
HY)XHO 3HaTb pacCTosiHne Ao Tpex cnyTHukoB u Bpemsa GPS cuctembl. Takum obpasom, ans
onpegeneHna KoopauHaT M BbICOTbl MPUEMHMKA WMCMOMb3YKTCHA CUrHasnbl Kak MUHUMYM C 4eTblpex
CMYTHUKOB.

OrnasneHue

Wpes cospaHms cnyTHUMKOBOW HaBuraumm pogunacb B 50-e rogbl. B 10T momeHT, korga CCCP 6bin
3anyLleH MepBbll WUCKYCCTBEHHLIN CNYTHUK 3eMnn, aMepuKaHCKMe YyeHble Habnioganu curHan,
MCXOOALWMA  OT COBETCKOro CnyTHMKA W OBHapyXunu, 4YTO 4acTota npuMHUMaemMoro curHana
yBENNYMBAETCA NPU NPUBNMXEHUN CNYTHUKA M YMeHbLaeTcss npu ero otaaneHun. CyTb OTKpbITUSA
3akntoyanacb B TOM, YTO €CfM TOYHO 3HaTb CBOW KOOpAMHaTbl Ha 3emne, TO CTaHOBUTCS BO3MOXHbIM
N3MEpPUTb MNOSIOXXEHNE N CKOPOCTb CMYTHMKA, U HAOBOPOT, TOYHO 3HASA MOSIOXKEHME CMYTHUKA, MOXHO
onpeaenntb COBCTBEHHYHO CKOPOCTb U koopauHaTbl. PeanusoBaHa ata naesa 6oina B CLUA yepes 20
net. B 1973 rogy 6bina nHuymmposaHa nporpamma DNSS, no3xe nepenmeHoBaHHas B Navstar-GPS,
a, 3ateM, B GPS. MepBbin TECTOBbIN CNYTHUK BbiBEAEH Ha opbuty 14 nions 1974 roga, a nocneaHun mns
BCEX 24-X CMYTHUKOB, HEOOXOOUMBIX ANSA NOSHOMO MOKPbITUA 3€MHOW MOBEPXHOCTU, ObIN BbiBEAEH Ha
opbuty B 1993 roay, Takum obpasom, GPS BcTana Ha BoopyxeHune. CTano BO3MOXHbIM MCNOSb30BaTh
GPS gnsa ToyHOro HaBe4eHUA pakeT Ha HENOABUXHbIE, a 3aTEM M Ha NOABWXKHblE 0OBbEKTbI B BO3AYyXE U
Ha 3emne.

24 cnyTtHuka obecneumsatoT 100% paboTocnocobHOCTb cUCTEMBI B NIIO6OM TOYKE 3eMHOrO Wapa, HO He
Bcerga moryt obecneynTb yBEPEHHbIN NPUEM U XOPOLUMIA pacyeT no3vumn. Noatomy, ans yBenuyeHus
TOYHOCTU MO3NLMOHMPOBAHUA M pes3epBa Ha cnyyan cboe, obuiee 4MCro CNyTHMKOB Ha opbute
nogaepxuneaeTcsa B bonbliem konnvectee - 31 annapat B mapTte 2010 roga.

HecmoTps Ha T0O, 4TO M3Ha4anbHO npoekt GPS Obin HanpaBrneH Ha BOEHHbIE LENW, CerogHsl OH BCe
Yalle ncnonb3ylTes B rpaxaaHckon cdepe. GPS-npueMHukn BcTpamBaloT B MOOUNbHbIE TENedOHbl,
cmapTtgoHsbl, KMK n 1.n. Co3gatoTcs pasnuyHblie yCTPOMUCTBA U NPOrpaMMHbIe NPOAYKThbl, MO3BONAOLLINE
BMAETb CBOE MECTOHAXOXAEHWe Ha 9MNEeKTPOHHOW KapTe;, MMetolMe BO3MOXHOCTb NpOoKnaabiBaTb
MapwpyTbl C y4eTOM [OOPOXHbIX 3HAKOB, paspeLleHHbIX MOBOPOTOB M MNpoBOK; Mckatb Ha KapTe
KOHKpETHble AoMa U ynu1Lbl, aBTo3anpaBku U Npovme 06bekTbl MHPPaCTPYKTYpbl U T.4.

B Gnmxanwee Bpems BCce annapaTtbl HbiHeWHero ctaHaapta GPS GyayT 3ameHeHbl Ha Gonee HOBYHO
Bepcuto GPS IIF, koTopas nmeet psg npeumyLwecTts, B TOM 4Mcne oHM Bonee yCTomumBbl K MOMEXaM.
Ho rnaBHoe B TOM, 4to GPS IIF obGecneumBaeT ropasgo Oonee BbICOKYHD TOYHOCTb onpenerneHus
KOOpAMHAT: HOBble CMyTHUKW OyayT CnocoOHblI onpefensaTe MECTOMOMOXKEHWE, Kak OXupaeTcs, C
TOYHOCTbIO He MeHee 60-90 cMm. [loBbleHHas TOYHOCTb CnyTHMKOB GPS HOBOro mokoneHws crana
BO3MOXHOW Bnarogaps MCnonb3oBaHMO 6onee TOYHbIX aTOMHbIX YaCcoB.

O6wmm HegocTaTKOM UCMONb30BaHMA N0OON pagnoHaBUrauMOHHOM CUCTEMbI AABNSETCS TO, YTO Npwu
onpeneneHHbIX YCNOBUSAX CWUrHanm MOXeT He [JOoX0AUTb [0 MpUeMHMKA, WnM NpuxoguTb CO
3HAYNTENBHBIMU UCKAXKEHUSIMU NN 3a0epPXKKaMU:

e MpPaKTUYEeCKN HEBO3MOXHO OMNpeaenUTb CBOE TOYHOE MECTOHAXOoXAeHue B rnybOuHe KBapTupbl
BHYTPM >kene3obeTOHHOro 34aHus, B nojBane unuM B TOHHeNe paxe npodeccMoHanbHbIMK
reofie3nyeckMMu npMeMHmuKkamu;

» nockonbky paboyas yactota GPS nexuT B 4euMmMeTpOBOM Auanas3oHe paamoBOSH, TO YPOBEHb
npuema curHana oT CMYTHUKOB MOXET CEepPbe3HO YXYALWMUTbCA Nof MiOTHOW NIMCTBOW OepeBbLEB
NN n3-3a o4eHb 6onbLION 06NaYHOCTH;

e HOpManbHOMy npuemy curHanoe GPS MoryT noBpeauTb MOMEeXU OT MHOMMX Has3eMHbIX
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pPaAMONCTOYHMKOB, OT MarHUTHbIX Bypb (B peakux crny4vasx);
e HEBbICOKOE HakrmoHeHne opbut GPS cepbe3Ho yxydwaeT TOYHOCTb —oOnpefeneHus
MECTONOMNOXeHNs 06 bEKTOB B NPUNOMSPHbIX paioHax 3emMnu.

CywecTtBeHHOM oTpuuaTtenbHon ocobeHHocTelo GPS cumTtaeTca nonHas 3aBMCUMOCTb  YCrOBUM
nosfly4yeHus curHana ot mmHuctepctasa ob6opoHbl CLUA.

§ 1.6.2. TMOHACC

FMOHACC - [no6GanbHas HasuraunoHHasa CnytHukoBas Cuctema ([TIOHACC, GLONASS) —
coBeTckasi U pOCCUNCKasi CMyTHUKOBasi cuctemMa Hasuraumm , paspabotaHa no 3akasy MuHucTtepcTtBa
o6opoHbl CCCP. OgHa n3 OByx (PYHKLMOHMPYKOLWMNX Ha CerogHa cuctem rnobanbHOM CnyTHUKOBOW
Hasuraumn. NMTOHACC npegHasHayeHa gns onepaTtMBHOMO HaBUraUMOHHO-BPEMEHHOro obecneveHns
HEeOorpaHM4YeHHOro 4ucna nonb3oBaTenen Ha3eMHOro, MOPCKOro, BO3QYLUHOMO W KOCMMWYECKOro
6asnpoBaHusa. foctyn Kk rpaxgaHckum curHanam [TIOHACC B nwobon Todke 3eMHOro wapa, Ha
OocHoBaHuK yka3sa lNpeangeHTta PP, npegocrtaBnaeTcs pOCCMACKAM M MHOCTPaHHbIM NOTpebuTenam Ha
6e3B803Me3aHON OCHOBE N 6e3 orpaHnYeHun.

OcHOBOW cUCTEMbI OOSMKHbI ABNATLCA 24 CNyTHUKA, ABWXYLLUXCS HaL MNOBEPXHOCTbO 3eMninm B Tpex
opbuTanbHbIX MNMOCKOCTAX C HaKIOHOM opbuTanbHbiX nnockocten 64,8° n Bobicotom 19 100 km.
MpuHUKMN n3mepeHna aHanornyeH amepukaHckon cucteme Hasuraunmm NAVSTAR GPS.

OcHoBHoe oTtnnune ot cuctembl GPS B Tom, yto cnyTHukn NTOHACC B cBOEM OpOMTaANbHOM OBUXKEHUM
He MMelT pe3oHaHca (CMHXPOHHOCTM) C BpaweHuvem 3emnu - 910 obecnedvsBaeT MM OOMbLUYO
crabunbHocTe. [pynnuposka [JIOHACC, no cpasHeHuio ¢ GPS, He TpebyeT AONOMHUTENBHbIX
KOPPEKTUPOBOK B T€YEHME BCEro CPOKa aKTMBHOIMO CYLLECTBOBAHMS, OO4HAKO, CPOK CryObl CMYyTHUKOB
NMOHACC 3ameTHO Kopoye cpoka cnyxbbl cnyTHMkoB GPS. TOYHOCTb onpeaeneHust KkoopauHat
cuctemon NMOHACC Heckonbko OoTCTaeT OT aHanornyHblx nokasatenen ans GPS. lNpu coBmecTHOM
MCNonb3oBaHMM 06enx HaBWUrauMOHHbBIX CUCTEM oOwWwmnbKkn coctaenawT 2,4—4,7 M. Bmecte c Tewm,
NMOHACC obecneunBaeTt 6ornee ToyHoe, No cpaBHeHuo ¢ GPS, nosuunoHupoBaHWe B CeBepHbIX
lwmrpoTax (Tak kak opoutbl cnyTHMkoB TIOHACC pacnonoxeHb! Bbilwe opobuT cnyTHMKOBGPS).

Mepebin cnyTHUk MNTOHACC 6bin BoiBegeH CoeTckuMm Coto3oM Ha opbuty 12 oktabpsa 1982 roga. 24
ceHTAbpa 1993 roga cuctema 6Obina oduuManbHO NPUHATA B 3KCnnyatauui ¢ opbutanbHon
rpynnuposkon n3 12 cnytHukoB. B gekabpe 1995 roga cnyTHukoBaarpynnupoBka 6bina passepHyTa 4o
LWTaTHOro coctaBa — 24 cnyTHUKa. BcrneactBume HegoCTaTOYMHOrO (PMHAHCUPOBAHUSA, a Takke U3-3a
Manoro cpoka cnyx06bl, 4uicno paboTarowmnx cnyTHMKOB cokpaTunocb k 2001 rogy ao 6. B HacTosawee
Bpems cuctema NMOHACC HaxoanTcsa B CTagumn akTMBHOIO COBEPLLEHCTBOBAHMUS.

B 3aknioueHne cnepyet OTMETUTb KaK MONOXUTENbHbIE, Tak U OTpUuaTenbHble CTOPOHbI CUCTEM
CMYTHUKOBOM HaBuraumu. Heocnopumbin nnoc — yao6CTBO NOMb30BaHWUSA, a Takke pacTylas TOYHOCTb
N HaAOeXHOCTb onpeaeneHns MecToOHaxoXeHus obbekToB. OyeBMAHbIM MUHYC — Nobas cnyTHMKOBas
cucTemMa HaBuraumm rno Tem WM MHbIM NpuYMHam (B MepByld ovYepedb NMOMUTUYECKOro xapakrepa)
MOXeT ObITb OTKMO4YEHA, NMOO B BblAaBaeMble €0 KOOpAUHaTbl MOryT BbITb NpegHaMepeHHO BBEAEHDI
cepbesHble OWnbKN, Kak, Hanpumep, B Xo4e BOOPYXEHHOIro koHnukTa B KOxHon OceTtum (2008 r.).

§ 1.6.3. CnyTHUKOBbLIN HaBuraTop

TypucTnyeckuii CNyTHUKOBLIM HaBuraTop (ganee HaBuratop) — YCTPOWCTBO, MpUHUMAatoLLEee curHanbl
OT CMyTHMKOBOW T[PYNMNUPOBKM U Ha WX OCHOBe onpejenswowee Tekywee reorpaduyeckoe
MecTonornoxeHue (reorpauyeckne KoopanHaTbl).

C Hawen TOYkM 3peHus Haubornee noaxogsLWMM YCTPOMCTBOM Afsi OCBOEHWSA AaHHOW 4acTu Kypca
ABNAETCA TYPUCTUYECKUA HaBUraTtop B repMeTM4YHOM Koprnyce C aBTOHOMHbIM NUTaHMeMm oT GaTapen
Tunopasmepa AA. MNpu oopmneHnn gaHHoro pasgena 6bin ucnonb3oBaH Hasuratop Garmin Dakota
20.

B psape cnyyaeB OH MOXeT ObiTb 3aMEHEH KOMMNbOTEPOM/HOYTOYKOM/NNaHweToM/cMapTPOHOM C
BO3MOXHOCTbIO Npuéma curdana GPS vnu MNMTOHACC u cneumanbHbIM nporpaMMHbIM obecnevyeHnem.
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Puc. 6.1 lMpnmep coBpeMeHHOro TYpMCTMYECKOro HaBuratopa
OCHOBHbIe BO3MOXHOCTWN COBPEMEHHbIX HABUraTOpoB (NepeveHb 3aBUCUT OT MOAENN):

» 3arpyska n otobpakeHune kapT pasHbiXx OpMaToB;

» CoxpaHeHue n otTobpaxeHne BaLUMX TEKYLLMX KOOPAMHAT;

« [poknagka mapLupyTa Kak HanpsiMyto, Tak 1 No aBToOMObGWbHBIM Aoporam;

o OtobBpakeHne pacCTOAHUS, asumyTa OBMKEHMSA U KOOPAMHAT HYXXHOro Bam MecTa;

» 3anucb Tpeka (gaHHbIX O BalleM nepemMeLLeHnn (KoopamHaThbl, BbICOTa, CKOPOCTb, AaTa, BpEMS U
Ap.) COXpaHAeMbIX C HEKOTOPOW NEPUOANYHOCTBIO);

e JKCMOPT N UMNOPT TOYEK N TPEKOB;

o OBMeH gaHHbIMU C APYTMMUW HaBUraTopamu.

§ 1.6.4. lNogroToBka HaBuratopa k pabore

B aTom naparpade npeacraBneHbl U NOSCHEHbI OCHOBHbIE OMepaLyMmn, KOTOpble HY>XHO nNpoaenaTtb Ans
Havana paboTbl C HABMIAaTOPOM, OHM MOTYT OTNMYATLCA B 3aBUCMMOCTM OT MOAENN BaLLEro HaeuraTopa.
HactoaTenbHO pekoMeHOyeM O3HAKOMMUTBbCA C MHCTPYKUMEN K BallemMy YCTPOWCTBY nepen Hayanom
paboThbl.

MepBbiM OenoM HeobGXOAMMO YCTaHOBUTbL OaTapeun, Anst 3TOro noTpebyeTcss OTKPbITh  KPbILIKY
©atapenHoro oTceka.
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Puc. 6.2 YctaHOBKa arieMeHTOB NUTaHUS B HaBuUratop

OO6bI4HO HaBUraTop MMEET Ha KOpMyce KHOMKY BKMYEHWs, HaxXmute eé (kak npasurio, TpebyeTtcs
HaXkaTue ANMTEnbHOCTLIO 1-2 cek) U ybeauTech, YTo HaBuraTop paboTaer.

BaxkHO BKNOUMTL HaBuraTop 4O BXO4A B FIECHOW MaccuB. JTO CBA3AHO C TEM, YTO YCTPOWMCTBY HYXXHO
NPUHATbL NepBOHAYasnbHbI CUrHaAN OT CNYTHUKOB. OTO BbICTpee NMPOUCXOAUT Ha OTKPbITON MECTHOCTW.
Moa kpoHamMun [OepeBbEB YpOBEHb curHana OyaeT CywecTBEHHO XyXe, COOTBETCTBEHHO 3axBar,
HeobXxoAMMOro Ans NO3ULUWMOHMPOBAHWUSA YMCria CMNYTHUKOB, 3aMMeT 3Ha4MTeNbHO OGornblle BpeMEHMW.
YpoBeHb cUrHana nokasaH Ha nepBoHavyasibHOM MEHI0O HaBuraTopa, a YMcrio NPUHMMaEMbIX CNYTHUKOB
Bbl MOXeETEe y3HaTb, KIIMKHYB Ha YPOBEHb CUrHana.
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Puc. 6.3 YpoBeHb curHana v 4icrno CrnyTHUKOB — He JOCTaTOYHO (a), pacwmpeHHas uHcopmauus (6), YposeHb
CUrHana u Y1cno CnyTHMKOB — AOCTaTOYHO (B), TOMHOCTb MO3ULIMOHMPOBAHUSA NPU TeKyLLeM ypoBHe curHana (r).

§ 1.6.5. OTobpaxxeHue KapTol

Pasnen meHio KapTa BbIBOAUT Ballie Tekylliee MecToMnonoXeHne 1 kapTy Grnvmxkanwmx MecT. OTo MoXeT
OblTb BEKTOPHAs unu pacTpoBas kapta. KapTa MoxeT GbiTb caenaHa caMoCTOATENbHO MU cKayaHa U3
NHTEPHET.
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Puc. 6.4 OTtoGpaxkeHune TekyLlen No3nLMM Ha pasHbiX TMMax kapT A4S HaBAraTOPOB
a) - HeT kapThl, 6) - pactpoBas KMZ, B) - pactpoBas JNX, r) - BekTopHas.

Ha psge ycTpoWCTB Bbl MOXeTe MOMEHATb TUN KapTbl oTobpakaeMon Ha Hasuratope. [ns aToro
BblGepuTe NyHKT MeHo HacTpowka, KapTta, CBeaeHus o kapre .

|8 cucrewa flcenep coey
J MpockoTp %l::acunaﬁup-uue
(

&9 Copoc Cnenemla 0 KapTe

DUTE Kaf

Puc. 6.5 Boibop kapTbl ons oToOpaxeHus

[anee BbiGepuTe HyXHbI BaMm TUMN KapTbl (NepeyveHb 3aBUCUT OT TOrO, Kakme KapTbl Bbl 3arpysvnv B
HaBuraTop).

SAS Palnet -

Orknwseno - Slazav
OTKnYeHo

SLAZAV-1

Enable - Brighter

[ orkmioueno - OSM Poccus

Agwren, Bwsaprocras, Bypama,

|Enable - Normal

Puc. 6.6 Bbibop kapTbl ons otobpaxeHus (npoaosmkeHue)
a) - cnMcok kapT, 6) - onumm BoIGpaHHOW KapThbl

§ 1.6.6. Bbixoa Ha HY>KHOE MEeCTONMOJSIOXKEHNE NO NPUHATLIM KOOpAMHaTaMm

Mpegnonoxum, Bbl rpynna, paboTawowas Ha MECTHOCTM, M KOOpAMHATOp HanpaenseT Bac Ha
onpeaenéxHHy TOuKy, AMKTYS KoopAamHaTtbl. Toraa Bocnosnb3ynteck NyHKTOM MeHo Kyaa . Beibepute
KoopauHaTtbl , BBEANTE KOOpPAMHATBI U MOMNYyYNTE TOUKY HaA3HAYEHWUS, yaaneHue n asmmyT OBUMXKEHUS
(dbnoneToBas nNMHMA). ATOro A4OCTATOYHO, ANA BbiXx04a Ha 3a4aHHOe MecCTO.
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Puc. 6.7 [IBuxxeHune no ykazaHHbIM KoopauHaTam

§ 1.6.7. OnpeneneHne n nasmeHeHne popmarta koopamHat

PaHee 6bIno ckasaHo O TOM, YTO Bac MOryT HanpaBWUTb MO TAKUM-TO KOOpAUHATaM. OTO OYEHb BaXHbIi
napameTp B HaBuratope. Popmat koopanHaT MOXeT ObITb pasHbIM:

» [pagycekl, gonu rpagycos — Mcnonb3yetcsa B Kaptax Yandex, Google Maps;

e [pagycbl, MUHYTbI, OONN MWHYT — popmaT AaHHbIX, MPUHATHIN B MOUCKOBO-CMacaTenbHbIX
oTpsagax;

« [pagycbl, MUHYTbI, CEKyHAbI, 4ONN CEKYHA.

P ®opmat Koopa. Buibpate dopmat
% ERMHMUb ddd.mm.mmm' MO3HLUK

._ (59 ®opmar koop. " EEP;IA s :: hddd.mm.mmm'

[ Hanpasnenve | hddd°mm'ss."

i AnbTumerp ABCTPHIRCK A CeTKa

£ Dae e~

Puc. 6.8 MIameHeHne popmaTta KoopanHaT

OnpenenuTb, B kakom chopmate Bam rnepenany KoopauHaTbl, O4EHb NMPOCTO MO YMCITY TOYEK:

« N55.85961 E37.74855 — Mpagycsl, 4onu rpagycos;
e N55.51.576 E37.44.913 — 'pagycCbl, MUHYTbIl, AONIN MUHYT;
» N55.51.34.6 E37.44.54.8 — ['pagychbl, MUHYTbI, CEKyHAbI, JONN CEKYHA,.

CHCTEMA Haxmute Ctrl+Enter
O rp us YTOObI UCMPaBUTbL OMNeYaTKy
(http://orphus.ru)
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