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510 MASTER 1 TIOMCK-410 MACTEP, BCTPOEHHBIV MOJTYJIb
OIIPEJAEJIEHUA KOOPANHAT

I/ICTOPI/I}I HaBHUI'allMOHHBIX CUCTEM

TT'JIOHACC (I'nobanbHasi HaBUTal[MOHHAsI CITyTHUKOBAs CHCTEMa), pa3paboTa-
Ha 10 3aka3y Munuctepcrsa 06oporsl CCCP. ITpunImn onpenesieHUs HO3UINHN aHa-
norndeH amepukanckoit cucreme GPS. Ilepsbiil ciiytHuk I'V/IOHACC 6bu1 BhIBeIeH
Ha opbuTty 12 okTsa0ps 1982 roxa. 24 centssops 1993 rona cucrema ObuU1a OUIHATH-
HO TIPHHATA B 9KCINTyaTarnuio. Ceifgac rpynImipoBKa HACUUTHIBAET 27 CITyTHHKOB.

GPS (Global Positioning System — rio6anbHasi cCUCTeMa ONpeeNIeHUs KOop-
IMHAT) — CITyTHUKOBAs TOMCKOBAas CHUCTEMa, COCTaBJIEHHAas W3 COBOKYyIHOCTH 24
CITyTHHUKOB, ITOMEIIECHHBIX HA OpOUTYy aMepUKaHCKHM MUHHCTEpCTBOM OOOPOHBI M
Ha3eMHBIX CTAHLUH CIIeKEHNs1, 00BbEMHEHHBIX B OOLIYIO CETb.

B 1973 rony Osina nHEIIHpoBaHa mporpamMma DNSS, mosxke nepenMeHOBaHHAS
B Navstar-GPS, a, 3atem, B GPS. [lepBblii TeCTOBBII CITyTHHK BBIBEJCH Ha opouty 14
utosist 1974 r., a mocieqHuii U3 BceX 24 CIyTHUKOB, HEOOXOAUMBIX ISl TIOJIHOTO TI0-
KpBITUSI 3eMHOM TOBEPXHOCTH, ObUI BbIBelleH Ha opOouty B 1993 r., Takum 00pazom,
GPS Bcrana na BoopyxeHue.

Kak sto paboraer?

CIHyTHUKH CHCTEMBI JBHTAIOTCS ITO TOYHOH OpOUTE U IepenaroT MH(OpManuio
Ha 3emutto. [IpueMHUKN TPHUHUMAIOT 3Ty WH(QOPMAIIHIO U, UCTIONb3Yys TPUAHTYIIAIHIO
(pa30uMBKy Ha TPEYTOJBHHUKH), BEIYUCIIAIOT TOYHOE MECTOIIOJIOKCHUE MOJIB30BATENIs.
ITo cymectBy, npuemuuk I'JIOHACC u GPS cpaBHHUBaeT BpeMs, NepeJaHHOE CITyT-
HHKOM CO BpeMeHeM, KOTJja 3TO BpeMs ObUIO oTmpaBieHo. PasHuma Bo BpeMeHH ro-
BOPUT NPUEMHUKY O TOM, KaK JaJeKO HaXOJUTCs CIIyTHUK. I3MepuB pacCTOsIHUE el1ie
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J0 HECKOJIBKUX CIIYTHHUKOB, MIPUEMHUK MOKET ONPCACIUTD IOJOKCHUE MOJIb30BaTC-

JIA.

IIJ'I?I OINpeaACTICHUSA NPOCTPAHCTBCHHBIX KOOPAUHAT U TOYHOT'O BPEMEHHU Tpe6yeT-
CA IIPUHATH U O6pa6OTaTI> HABHUT'AIIMOHHBIC CUTHAJIBI HC MCHCC YEM OT 4-x CITYTHHUKOB

Hcroynnku ommbok curnaiia [ JIOHACC u GPS

®DakTOopbl, KOTOPBIE MOTYT yXyamnuTh curHan GPS u takum o0pa3oM NOBIHSTH
Ha TOYHOCTb, CIIEIyIOLIHE:

Honocdepa u 3anepkku Tponocdepbl — CITyTHUKOBBIN CUTHAN ciia0eer,
MOCKOJIBKY TMpoxoauT yepe3 armocdepy. Cucrema GPS ucnons3yer BCTpo-
EHHYIO IPOrpaMMy, KOTOpasi BBIYUCIISIET CPeIHee KOJIMUYECTBO 3a/I€PIKKH,
YTOOBI YACTUYHO MCIIPABUTH OMIMOKH IAHHOTO THIIA.

Pa3BeTBJIeHHBIH CHTHAJT — DTO MPOUCXOUT, KOTJAa CUTHAII TII00aIbHON
CHUCTEMBI OTIPEJICIICHHUS] KOOPAMHAT OTPAXKEH OT OOBEKTOB THITA BHICOKHX
CTPOCHHUH MJIM MTOBEPXHOCTEH CKajl IO TOTO, KaK JIOCTUTaeT IPUEMHHKA. JTO
YBEJIMYHUBACT BPEMSI IPOXOKICHHUS CUTHAJIA, TAKAM 00pa30M, BbI3bIBas
OIINOKU.

OmubKA 9acoB MPHEMHHKA — BCTPOCHHBIE Yachl IPHEMHHKA HE CTOJIb XKe
TOYHBI KaKk OOpPTOBBIE aTOMHBIE Yachl cryTHuka GPS. [TosTomy, 3TO MOXKeT
WMETh O4YCHb HEOOIBIITNE OMHUOKH CHHXPOHU3AIIUH.

Opo6uranbHble oMKk — Takke U3BECTHBI Kak d(heMepOuTHbIE OIINOKH,
— MOTPEUTHOCTH MECTOIIOJIOKEHHS! CITyTHHKA.

KoJsnuecTBo cnyTHHKOB — YeM Gouibliie CIyTHUKOB MOYKET BHIETh IPH-
E€MHUK, TEM JIy4llle TOYHOCTh. MOy III00aTbHOM CHCTEMBI OOBIYHO HE
OyzmyT paboTaTh B 3aKPHITOM ITOMEIIEHHH, I10]] BOJOW HIIH 3eMJICH.

CnyTHHKOBasi reoMeTpHsi — DTO OTHOCUTCS K OTHOCUTEIbHOMY HOJIOXKE-
HUIO CIIyTHHUKOB B JI1000€ faHHOE BpeMs. M eanbHas CIyTHUKOBAsI T€OMET-
pHs CYLIECTBYET, KOTAA CIyTHUKH PACIIOJIOKEHBI M0J] INUPOKUMH YIIaMu
OTHOCHUTEJIBHO JIPYT JIpyTa.

HamepenHoe cHUKeHHe MPOU3BOAUTEIbHOCTH CIIYTHHKOBOIO CHTHAJIA
GPS — OCHOBHBIM HCTOYHUKOM OBIJIO HAJIMUHUE, TAK HA3BIBAEMOTO, PEIKUMA
"orpaHU4eHHOro JocTyna". B 3ToM pexuMe B CUTHaNb] CIIyTHUKOB MuHHU-
crepcTBoM 000poHb! CIITA anpropHO BBOAMIACH TOTPEIIHOCT, TO3BO-
JISTIOTIAST OTIPEAEIISITH MeCTOMOII0KeHHe ¢ TOUHOCTHIO 30-100 M. C 1 mast
2000 rona pexxuM "OorpaHU4eHHOr0 JA0CTyna" ObLIT OTKJIFOYEH.

n SVPRIBOR Ten.: (4822) 42-54-91, 72-52-76, 51-50-72
CBs13blPUBOP http://www.svpribor.ru



Peanusanus B Tpaccouckarene 510 Master u IIOMCK-410 Macrep

Tpacco-nedexronckarens 510 Mactep u I[TOMCK-410 Macrep OmimoHHO OC-
Hamaercs ['JIOHACC GPS mopynem. B mpueMHuke BCTpoeHa maMsaTh 00BEMOM
4 M0, 4TO MO3BOJISIET COXPAHUTH B cyMMe npuMepHo 10 000 u3MepeHHBIX TOUCK.

[Tpu paboTe Ha Tpacce BO BpeMs ONPECIICHUS TIyOUHBI 3aJleTaHus KaOewsl Wi
TpyOBI MPOUCXOIUT OMpeeIeHNe KOOPAMHAT MECTa U IOJNyYeHHbIe JaHHBIE, BKIIO-
yasi 1aTy, BpeMs, IIIyOUHY 3ajleraHus, U BeIMYMHY CUTHAJILHOT'O TOKA COXPaHSIOTCS B
(aitn. Touku 3amUCHIBAIOTCS MOCEI0OBATENbHO B (haiin oOpasys Tpek. [Ipu HeobOXxo-
JVMOCTH COXPaHHUThH €Il OAMH TPEK HEOOXOAMMO B MEHIO BBIOpATh MYHKT «Ho6bill
Gaiiny.

[TpocMOTp MOMYyYEHHBIX JaHHBIX OCYIIECTBISETCS Ha KOMIIBIOTEpE.

Komuposanue ¢aiioB ocymectBisercs depe3 USB. [ToakIF0OYeHHBIH K KOMITh-
10Tepy npuboOp ompenensercss Kak BHEIIHMH HakomuTenb. Ha naHHOM HakomuTese
coxpanensl daitnsl ¢ umeHamu: GPS001.csv, POINT001.gpx, TRACKO001.gpx.

Pe3ynbTaThl onpeeneHust MECTOIIOI0)KEHHUS 3alUCHIBAIOTCS B (haiibl.

OHOBpPEMEHHO 3alKChIBAIOTCS /B (haiina:

*.gpx — yHuBepcanbHbIl Qopmar 3anucu GPS TpexoB. ®Paiin oTkpbIBarOTCH
OOJIBIIMHCTBOM HIMPOKO PAacIpPOCTPaHEHHBIX MporpamMM mpocMorpa kKapT (Google
Earth, ...)

* .SV — TEKCTOBBIN (haiii ¢ 3anucsAMHU KOOPJHMHAT MECTA, CUTHAJIBHOTO TOKA, IITy-
OMHBI 3ayeraHusi, ypoBHs curHaia. Qaiin OTKpbIBAaeTCS B JIOOOM TEKCTOBOM peak-
Tope, a Takke B MS Excel.

XapakTepUCTUKU MOAYJIS:

Monyns HABHWA ML8088s

CucreMa onpeziesieHus] KOOpAUHAT I'JIOHACC GPS

Cucrema KOOpAMHAT

WGS 1984 (1o ymonuanuio)

Pabouas yacrora

L1-1575,42 +0,5(GPS)
ot 1597,5 510 1605,9(TJIOHACC)

KonuyecTBo kaHaIOB

32

Yacrora 0OOHOBJICHUS] KOOPJHHAT 1 Hz
To4HOCTb (M3MEpEeHHasl B TCYCHUH 24 4acoB)

Tlpenenbl momyckaeMod HMHCTPYMEHTAIBHON mo- +2
TPEIIHOCTHU OIpPEIeNICHUS] KOOPAUHAT B IUIaHE, M

Bpewms BximrodeHus

T'opstumii crapr, cex 4
Temnbiii cTapT, cex 34
X0JI0IHBIH CTApPT, CEK 35
YUyBCTBUTENBHOCTD

IomxydeHue koopauHaT -145 dBm
CrexeHue -154 dBm
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Omnpenenenne koopauHaT B Tpaccouckarene 510 Mactep u ITOUCK-
410 Mactep

Bxmrounte pexum «GPS eéxal\evikn» B menio «Hacmpoiikay. Xonoauslid crapT
monyinst GPS MokeT mpoucXoauTh JOBOJIBHO MPOAOIDKUTENbHOE BpeMs (1-2 MUHYTHI),
9TO CBSI3aHO C MEPBOHAYAIBLHBIM OIPEIEIICHHEM MECTOIOJIOKEHHS. YBEJINYCHUE Bpe-
MEHH WHULUAIH3AUUA MOXKET OBITh CBS3aHO C IUIOXHM IPHEMOM CHTHAJIOB CITYyTHHKA,
7100 € MX TIOJHBIM OTCYTCTBHEM.

Onpenenenre KOOpPAWHAT MPOUCXOAUT B pexxume «KAPTA
KABEJIA» nipy u3MepeHun riryOuHBI.

B Bepxneit wactu gucmiest 3aadok GPS mokaseiBaet, B kKakoM
cocTostHUU Haxoaurcst moaynb GPS:

- moxyns GPS BKirodeH, HO HE TOTOB OMIPENENATh KO-
OpAMHATHI.
GPS

- moxyns GPS roToB omnpenensTe KOOpIWHATHL

s TSNS

ITpu HaXOXICHUU TOYHO HAJ KabelleM Ha)XKMUTE KHOIKY B, Ha
9KpaHe 0TOoOpa3uTcs ITyOMHA 3ajeraHusl TPAcChl, KOOPAWHATHI U
HOMeEp 3alucH. 3anuch U3MEPEHHBIX JaHHBIX B (aiiil MpOU3BOANT-

cs ipu Bo3BpaTte B pexxuM «KAPTA KABEJIA - xnonkoi B

Usmepenus 3amuceiBatoTcst B (aitn u Gopmupyrot tpek. Jist ynoocTBa paboTh
Ha HOBOI1 Tpacce BOMINTE B MEHIO «HACMPOUiKay ¥ BbiOepere MyHKT «Hoeblil ghaiiny.
Hogsle m3mMepenus OyayT 3aHOCUTHCS B HOBBIH (aiii, GOpMHUPYS HOBBIH TPEK.

IMocne okoHUYaHUs PAOOTHI MOAKIIOYUTE MPUEMHHUK depe3 pazbeM USB k Komiib-
otepy. B MeHto «nacmpoiikay Beibepete nyHKT «Ceazb ¢ ITKy.

ITpueMHUK TepeiiieT B PeXKKUM CBSI3H C KOMITBIOTEPOM, & Ha KOMITBIOTEPE TTOSIBHT-
cs cbeMHBIH auck. CkomupyiTe HeoOXoauMmble (aiyibl Ha KommbloTep. JlocTymHa
TOJIKO OTIepallysi KOMMPOBAHUS, IS TOTO YTOOBI HE OMYCTHTh 3apaKECHUsT BUPYCAMH
Y TIOTepU HEOOXOJUMBIX JaHHBIX. Y JajeHue (aiaoB TOCTYIHO TOJIBKO C IPUEMHHUKA U
IpU HEOOXOAMMOCTU B MEHIO «HAcmpouka» U BblOepeTe NyHKT «Quucmumb na-
Mmamby, Bce (ailisl OyayT yIaneHbl.
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