GPS-cucTeMbl N YCTpPOMCTBaA

YcTpoiicTBa 1 ycayrn € noaaep>XKov rnobanbHom cnctemMbl NO3NLMOHNpPpoBaHMS (GPS)
JAOBOJIbHO pacnpocTpaHeHbl B COBPEMEHHbIX TEXHONOTMNAX, TaKUX KaK KOMMNbIOTEPbl U COTOBbIE
TenepoHbl, U MHOTVE COBPEMEHHbIE NO/Ib30BaTeNN eXeAHEBHO B3aMOAENCTBYHOT C
cmctemamm, ucnonbsyrowmmm GPS. OcHoBHas KoHuenuua GPS Koraa-To cuutanacb
OTHOCUTENIbHO 3K30TMYECKO N NCMOJIb30Basacb B OCHOBHOM MNpaBUTENbCTBaMU.

YcTpoiicTBa, paboTatoLime Ha ocHoBe GPS, o6ecnevnBaloT CBA3b C pa3BETB/IEHHON CeTbio
HaBUraUMOHHbIX CMNYTHMKOB NOJ Ha3BaHWeM obanbHas HaBUrauyMoHHas CNyTHMKOBas
cnctema (THCC), koTopas NOCTOAHHO BpaLlaeTcs BOKPYr 3eMMN Ha pa3InyHbIX BbICOTax U
ckopocTax. CnyTHMKM THCC nocTossHHO nNepegatoT cnabblii pagnocurHan, KoTopbii MOryT
06Hapy>XMBaTb Ha3eMHble YCTPOWCTBA. YCTPOMCTBO € noaaep>kkon GPS Tpebyet
OfHOBPEMEHHOW BUAMMOCTN MO MeHbLUeln Mmepe Tpex cnyTHuKkoB THCC gns TpnaHrynauum
NonoXKeHus Ha 3emne. HaBuUrayMoHHble CNYTHUKW 6b11U BriepBble 3anyLieHbl B 1970-e roabl
npaBnTenLcTsom CLUA TobKO A/19 UCNONb30BaHUA B BOEHHbIX LieisiX, 04HaKo K cepeaviHe
1990-x rogoB cuctema GPS cTana WWMPoOKO AOCTYMNHA AN KOMMepPYecKoro NMcnosb30BaHUA.
CerogHsa komnaekc GNSS cocTouT U3 AeCATKOB CMYTHUKOB N3 pa3HbIX CTPaH.

Ncnonb3oBaHue GPS-KkoopauHaT

YcTpoticTBa c nogaep>ko GPS B3amMogelicTBYOT B cCTeMe KOOPAUHAT, KOTopas 06bI4YHO
n3BeCcTHa KakK «GPS-koopAnHaTbl». GPS-koopAnHaTLI onpejensatoT TOUHOe MeCTorMoJIoXeHme
NMoBepPXHOCTM 3eMJIN B Npejesiax 3apaHee 3ajaHHOV cnctembl kKoopauHat. cnonbsyeTtcs
6osiee oHOW cMCTeMbl KOOPAWHAT, 04HaKo nogasnsoLee 60/bLLMHCTBO CUCTEM CBA3N
NOCTPOEHbI Ha LUMPOTE U1 A0/roTe:

JInHUM LWMPOTbI - 3TO NIOPN30OHTAa/IbHbI€ INHUW, KOTOPbIE€ NPOCTUPAKTCA C BOCTOKAa Ha 3anaj
no BCEMY 3€eMHOMY LUapy. Camasq giMHHasa 1 rnaBHas INHUA LLUNPOTbl Ha3biBaeTCA 3KBaTop.

DkBaTop npeactasneH Kak 0° LLMPOThI, @ CEBEPHbIV U HOXKHbIV NONIOChI NpeacTaBieHbl Kak 90°.
lMpocTpaHCTBO MeXAy 3KBaTOPOM U MoJitocaMu paBHoOMepHO pacrpegeneHo mexay 0 n 90.

NnHUM WnpoTbl BblpaxkatoTcs kak 0-90° ceBepHow wnpoThl (N) 1 0-90° HoXXKHOW LWKNPOThI (S) n
3anmncbIBaOTCA CieyoLWmMM obpasom (npmmep):

32°N

JINHUKM AONTOTBI - 3TO BEPTUKA/IbHBIE IVHWM, KOTOPbIE NPOCTUpatoTcs oT CeBepHOro nostca
A0 KOXkHoro nostoca. OCHOBHAs IMHUS JOJITOTbI HA3bIBAETCSA HY/NIEBLIM MEPUANAHOM.

HyneBoii mepuanaH npeactaBneH B Buge 0° 4oNroTbl, B TO BPEMS KaK BepPTMKa/bHbIE INHUN
BOCTOKa M 3anaja nocterneHHo ysenn4ymearTca go 180°, coctaBnss B 06LLeli CNoXHOCTM 360°.

JInHun pgonroTbl BeipaXkatoTcs kak 0-180° BocTtouHowm gonroTbl (E) u 0-180° 3anagHol JonroTbl
(W) n 3anuceiBatoTca cneayrowmm obpasom (npnmep):

163°W

B COBOKYMHOCTU CTPYKTYypa KOOpAMNHAT, CO34aHHaA nyTem 06'be,D,I/IHEHVIF| AONroThbl N WUNPOTHI,



BLITNAANT CNeAyoLnM 06pa3om:

Ans 6onee TouHOro onncaHns GPS-koopANHAT NIMHUN AONTOThI N LUMPOTLI Pa3buBatoTCA Ha
yMeHbLuatoLwmecs npupateHus. NMogpobHele gononHTeNnbHble GPS-KkoopAnHaTLI MOTyT
o6ecrneynTb TOYHOE MECTOMOJIOXKEHME B /1060 TOUKE 3€MHON NOBEPXHOCTM C TOYHOCTbIO 0
MeHee 0HOro KBajpaTHOro MeTpa.

Bo Bcex GPS-koopgmHaTax opueHTaumsa Cesep/Or Bcerga BbipaXkaeTcs NepBoOW, 3a Hell
cnepyet opueHTauma Boctok/3anag. K coxaneHuio, cyLwecTteyeT MHOXeCTBO MEeTO/10B
BbIpaXXeHUS 3TUX KOOPAMHAT, U OHU He B3anMo3aMeHsieMbl. PasnnyHele ¢opmaTthl KoopanHaT

GPS:
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O6baAcCHeHue

Haunbonee pacnpocTpaHeHHbIM UCTOPUYECKUM
MeTOoAOM BblpaxkeHus GPS-koopAuHaT 6bian
rpagycbl, MUHYTbI YT 1 CEKYHABI Ayrn. B To
BpeMsi Kak YMC10 rpajycoB coBnagaeT C
NINHNEN LWNPOTbI N JONTOThI, MUHYTbI U
CeKyH/Abl Bblpa)karoTcsi B egnHmuax 1-60, ¢
LIeCTbIAECATLI0O MUHYTaMUN Ayrv B rpafycax.
TpaanUMOHHbIE KOOPAVHATLI TaKXe TpebytoT
N, E, Wunun S, utobbl ykasaTb X CBSI3b C
3KBaATOPOM WU MPOCTbIM MEPUANAHOM,
MOCKOJIbKY TOJIBKO YKc/ia MOTYT NpeacTaBsaTb
pa3nnyHblie MeCTOMOoJIOKEHUS.

Mpumep cxembl
KoopauHaTt GPS

41°49' 173" N,

12° 24' 27.0" E



Tvin

cMCTeMbl Mpumep cxembl
O6bsicHeHMe
KoopAuHaT KoopavHaTt GPS
GPS

JecaTnyHble rpajycbl 6bICTPO CTAHOBATCA
Hanbonee pacnpocTpaHeHHbIM METOAO0M
Bblpa)keHUs KoopAnHaT GPS, Tak Kak ux nerye
BCEro Npo4nTaTh 1 NOHATL ANS
KOMMBIOTEPHbIX CUCTEM. [leCATUYHBIV rpagyc
BbIpaXaeTcs B BUJE Les1oro rpagyca (LumpoThbl
W JONTOThI), 38 KOTOPbIM crieayeT
JecAaTnYHasa Touka 1 o wectu umdp nocne
JAecAaTUYHOM ToukK. Yncna, BeixogsLume 3a

AecATNYHBIE  fecATUYHYIO TOUKY, MO CYLLECTBY SBASIOTCS 41.821468,
rpaaycol AONSAMUN LLeNoro rpagyca n 0oCHoBaHbI Ha
(DD) eanHuuax 1-10. lecATUHbIE rpagychl K 12.407512

3anagy oT OCHOBHOIO MepujmnaHa Uau K 1ory ot
3KBaTOpa BbIpaXakoTcs Kak oTpuLaTeNbHble.
Hanpumep, NyHKT, oTpaxawLmin nobepexse
Mepy (Kak B HO>XXHOM MnoJsiyLlapum, Tak 1 B
3anagHoM nonywapuu), byaeTt BblpaxaTbCs
cepyoLMm o6pasom:

-9.791500, -81.199971

Fpapycsl 1 T1bpua Mexay o6bIYHBIMUN

AecATNYHbIE MUHYTaMU/CeKyHAaMu Ayrv N AeCATUYHbIMU 4149.2881N,
MWHYTbI rpagycamu, rge obbliuHas gyra, MUHYC U 12 24.4507 E
(DMM) CeKyH/bl BblpaXeHbl B ecaTU4YHOM popmare.

Mpy $opmMUpOBaHUN N NCNONIb30BaHNN GPS-KOOpAMHAT BaXKHO MOHUMATb Pasnnuums Mexay
pasHbIMU popmaTamum! MocKoNbKY B MUHYTaX U CEKYHAAX AYrn NCMOb3yeTcs cucTema ¢
OCHOBaHMeM 60, B TO BpeMsi Kak B leCATUYHbIX Fpasycax UCnonb3yeTcsl ocHoBaHwue 10, B
OZJHOM 1 TOM XKe MecTe byaeT ABa pa3HbIx Yncna. Ecnv nonb3oBatens 3anunceiBaeT GPS-
KOOPAWHATbLI C YCTPOWCTBA, KOTOpOoe nepeAaeT JaHHble B MUHYTax/cCeKyHAaXx Ayru, To emy
Heo6X0AVMO MOMHUTL 0 HEO6X0ANMOCTM KOHBEPTMPOBaTL KOOPAUHATLI B AECATUYHbIE
rpajychbl, eCiv Nosib30BaTe b NJaHUPYET MCNOIb30BaTb MHCTPYMEHTHI, TpebytoLme
AEeCATUYHbIX TPajycoB, N Hao6opoT.

GPS-ycTpoiicTBa

Ha pbiHKe nmeeTca MHOXecTBO GPS-ycTpoiicTB ANS ryMaHUTapHbIX OpraHu3auunii, Kaxxgoe us
KOTOpbIX 6yAeT MMeTb CBOV COBCTBEHHbIE NOJIb30BaTe/ibCkue TPeboBaHNSA N MHCTPYKLUN.
BaxxHO, UTO6bI NOAIb30BaTENV MOHVUMANW NpejnosiaraeMmoe Ucnosib3oBaHue ycTporictea GPS
npuv Bblbope.

OdnainH/aBTOHOMHBbIE - MHOTMe ycTpoiicTBa GPS npegHa3HauveHbl TONLKO A CHATUS
nokasaHunii GPS. O6bI4YHO 3TN YCTPOKCTBa MMEIOT NPOCTON MHTepdelic n NnTaHme oT



04HOPAa30BbIX UK Mepe3aps>kaeMbiX aKKyMynsTOpPHbIX 6aTapeii. ABTOHOMHbIe GPS-
YCTPOWCTBA YaCTo UCMOJb3YHOTCA A1 MOPCKUX, aBUALIMOHHbIX U BOEHHbIX Liefieid, HO Takxe
NCNOb3YHOTCA AN OpUeHTauMm B AUKOI Npupogae, A0ObIiBaOLLMX OTpacaelr NPOMbILLIEHHOCTH
nnu noboli chepbl NpMeHeHUs, KoTopas npeanosaraeT yaaneHHOCTb OT MO6UIbHOW Unun
WHTepHeT-CBA3UN. ABTOHOMHble GPS-ycTpoiicTBa, Kak NpaBuio, ABASIOTCS NLLb NAaCCUBHBIMUA
npvemHukamm GPS-cnrHanoB co cnyTHMKoB MTHCC 1 o6ecneynBatoT Na10cKoe MHOXEeCTBO
KoopAWHAaT Npy NCnosb3oBaHNU. HekoTopble GPS-ycTpoiicTBa UMerT GyHKLMN
KapTorpapupoBaHUa NN BO3SMOXHOCTb NOKNAATL NyTeBble TOUKN. [0TpebHOCTb B TaKUX
JononHnTenbHbIX GYHKUMAX 6yeT 3aBUCETb OT UCMOb30BaHNA 1 OpraHM3aunm.

OHnaiiH/TenedoHHana cBA3b - 60/1bLUVHCTBO COBPEMEHHbLIX CMapT$OHOB OCHALLEHbI
dyHKumen GPS, a Takoke NPUNOXKEeHNAMIN Ana KapTorpadupoBaHUs N oTCieXnBaHUSA. XOTSA
601bLUMHCTBO NOJIb30BaTeNel 3HakKoMbl € NpunoXxeHnsamm GPS Ha ocHose TenedoHa, ecTb
HeCKO0J/IbKO BaXXHbIX aCNeKToB, KOTopble cneayeT yUnuTbiBaTb:

® MHorune TenedpoHbl Tak>Ke BbINOAHAT TPUAHTYAALMIO MECTOMOIOXKEHWA Ha OCHOBEe
BblLLIeK MO6U/IbHbIX Tenle$pOHOB U He 06513aTeNIbHO NOyYaloT HajeXKHble nokasaHns GPS
co cnyTHmka MNHCC.

e TenedoHbl MOryT TpeboBaTb 6epexxHOro obpalleHus, MOryT 6bITb MeHee YCTOMUYNBBLIMU K
BOAe/NMblIN N UMeTb 6051ee KOPOTKUIA CPOK CNY>KObI, YeM cneumanbHble GPS-ycTpoicTBa.

® Ee3 NOCTOAHHOro NoAK/IIYeHNs K VIHTepHeTy HekoTopble npunoxeHus GPS He 6yayT
paboTtaThb.

Mpexae Yem nonaratbcs Ha CMapTHOH B KavecTBe OCHOBHOro GPS-ycTpoiicTBa, nonb3oBaTenu
JOJKHbI yYNTBIBATL CnejytoLuee:

® Kak A0/ro YCTPOWCTBO JO/MKHO paboTaTh?

® byneT N yCTPOWCTBO BblJepPXX1BaTb YC/I0BMS OKPYXKatoLLeld cpefbl, HeobxoaMble Ans
pa6oTbI?

e byaeT v faHHbIN cmMapT$OH paboTaTb 6€3 COTOBOro coeAHeHUA?
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