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NPUMEHEHMUE GPS INPH ITPOBEJEHNH
FEQJIOTO-TEXHOJIOT'HYECKOT'O KAPTUPOBAHUSI
MECTOPOXAEHUHU TOJE3HBIX HCKOITAEMbBIX

PosrasHyTi ocnoBri Hanpamn sxusans GPS Hasirauii Ha nmoaLoBoMy erami onpoboByBanHs
PONOBHI KOPHCHUX KOMAJMH Y 3B’$3KY 3 NPOBCACHHAM reooro-rexnoioriynoro xaprysannsd. Hana-
HO aHAJi3 NIPMHHHNAM i MeTolaM BH3HAYCHHA KOOPIMHAT MYHKTIB (TOUO0K) Bizbopy npo6 3a xonomo-
ro1o GPS: npuctpoi, nporpamue 3aée3nedeHns, BUAN KapT, CHCTEMI KOOPAMHAT, MCTOAHYHI NpHIiOMHu.
Buxnageni nepenexkTHBH H0JaNLIHX J0CTIKEHb Y RAYKOBOMY HanpsMi.

Kaouost crosa GPS, KapTyBaHHA, POJOBULIE KOPUCHUX KOIIAJIHH.

PaccMoTpeHEI 0CHOBHE HANIPBJAEHHA HCMoJib3oanus GPS HaBurauun Ha noJeBoM Taie onpo-
GoBaHAS MECTOPOXKICHUH MOACIHEIX HCKONAEMBIX B CBA3H ¢ NPoOBeAeHAEM FeooTo-TEXHONOTHIECKOTo
xapTorpaduposanns. Clejad aHAIH3 NPUHHMIIOB B METONOB oNpe/le/ieHUS KOOPIHHAT WYHKTOB (TO-
Yek) orGopa npod npu moMoum GPS: yerpoiicTBa, nporpammuoe obecnedente, BIAL! KapT, CHCTEMBI
KOOPAMHAT, MeTONHYecKHe TIpHeMbl. U3/10KeHbl HepCeKTHBEI MOCHeAYIONIMX HCCIeTOBAHHI B ITOM Ha-~
TIpaBJICHMM.

Kmnyegote n0sa GPS, Kap1uMpoBaHHe, MECTOPOXK ACHHE TTOJE3HBIX HCKONAEMbIX.

The main directions of GPS navigation on the field testing phase of mineral deposits in connection
with the geological — technological mapping are considered. An analysis principles and methods of
determining the coordinates of points (dots) sampling with GPS: used equipment, software, types of
maps, coordinate systcms, instructional techniques. Qutlined the prospects for further research in this
scientific field.

Keywords: GPS, mapping, minerals.

Beenenne. I'eonoro-rexHOMOruuecKoe onpoboBanue, SBIAICH Y4CTHIO SIUHOIO MPO-
LIECCa I'e0NOro-TEXHOMOTHYECKOr0 KapTUPOBAHHUS MECTOPMKACHUHA MONE3HBIX HCKOIIACMEILX,
BKJIIOYAET B ce0st 0TOOP MHOTOUHCIIEHHBIX I€0JIOr0-MUHEPAIOTHUECKHX H TEXHONMOTHIECKHX
npo6. OHO OCYIUECTBAAETCA U3 CKBaXXUH ¥ FOPHBIX BBIPAOOTOK, NPOHACHHBIX IIPH pa3Bell-
K€ MECTOPOXKICHHA MITH CIIEIHANBHO MPOXOAUMBIX JUIS 3ToM Heau. KojauyecTBo IMyHKTOB,
M3 KOTOPBIX OTOHPAIOTCst MPOOKI, 3aBUCHT OT CTENICHH HEPABHOMEPHOCTU OpyAcHeHHA. HYeM
0oNbNIE M3MEHYHBOCTE TEKCTYPHO-CTPYKTYPHBIX OCOOCHHOCTEH pyll, HX MHUHEPaTLHOTO U
XUMUYECKOro COCTaBa, TeM Oonbliie HeoOX0IMMO HMETh MeCT 0TOopa Ipol g obecriedeHus
NpeICTaBUTEILHOCTY npouecca onpodosanus [ 1]. Micxons u3 3Toro, BechbMa BXEH ITPaBHIIb-
HBIH BBEIOOpP HEOOXOOMMOroO KOJMUYECTBA ¥ PACMIONOKEHHS ITyHKTOB 0TO0pa 1Ip0ob. B 3aBucu-
MOCTH OT pa3mepa, 00heMa 3aI1aCoB U NPHPONHOM HEOIHOPOXHOCTH MECTOPOKACHHMS, KOJIH-~
4ecTBO Npol, oOecneunBaOIUX TIOCTPOEHHE IOJHOHEHHOMN €0 re0Ioro-TeXHOMOrHYECKOH
MOJENH, MOXKET KoeBaThCa OT HECKOABKMX COTEH, A0 HECKOIBLKHX JIECATKOB THICSY.

Baxueinmm ycnosueM, o6ecriednBaOuM 00BEKTHBHOCTD U JI0CTOBEPHOCTD ITONTY-
YaeMBIX Pe3yAbTATOB, SBIMCTCS TOYHAS MPOCTPAHCTBEHHAS NPUBI3Ka 0TOHpacMbIX TIpo6.
TpaauuoHHo, B KapTHPOBAHUM JIAS 3TOTO HUCIOIL3YETCS TEOAE3NUECKAs KOOPAUHATHAS
NIPUBA3KA JaHHBIX, C IPUMEHEHHEM ONTHYECKHX YITIOMEPHBIX M JalbHOMEpPHBIX IpHGO-
poB. Yuuthisas o0heMbl onpoOoBaHHs, CTAHOBHTCA HOHATHBIM, HACKONHKO CIIOKHOH, N0-
POrocTosiIliel U TPYROEMKO#l ABndeTCA 3Ta padora.

CeromHs 271€KTPOHHLIC TEXHOJOTHM BHEC/H TIOMCTHHE PEBOJIIOIUOHHBIE H3MEHE-
HUA B IIpoLECC NpUBA3KM AaHHEIX. [HlHpokoe pacripocTpaHeHye NOJYYHIIM B HacToOALIEe
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H. B. Xonomun

Bpems mIobanbHble TO3MIMOHHpYIoUHe cucteMbl (GPS). DTH ycTpolcTBa MO3BONAIOT
OnpeneniaTh KOOPAMHATHI 000 TOYKU Ha MECTHOCTH aBTOHOMHO, 0€3 Ha3eMHBIX reojie-
3UYECKHX U3MEPEHHH, MOBBILIAsA NPOH3BOIUTENLHOCTE PaboT M0 KOOPIUHATHOM IPUBA3KE
TO4eK Ha MecTHoCTH B 10—15 pa3 [2]. be3 npeyBennuenust MOKHO CKa3aTh, YTO BHEAPEHUE
GPS B npakTHKy reoJIoro-TeXHOJOIHYECKOro KapTHPOBaHUA OTKPBIBAET NMPUHLMITHATIBHO
HOBBIE BO3MOXKHOCTH B [IOBBILIEHHE 3(PQEKTUBHOCTH U YBEITHUEHHE TOUHOCTH PE3YJILTATOR
TIOJIEBOTO 3Tara onpoboBaHMs MECTOPOXKISHUH TOJIE3HBIX HCKOTTAEMBIX.

Hcexoanbie npeanochbuikn. CIy THUKOBas HAaBUrallysi CErO/IHS HAILLIA ITOBCEMECTHOE
NPUMEHEHHE BO MHOIHX 001acTaX HayKu U TexHuku. Hanpumep, yermyru no GPS usmepe-
HUSIM LIMPOKO BOCTPeOOBaHBI B r€O/Ie3UH U KapTorpaduu /Ui CO31aHUs U Pa3BUTHS OTIOP-
HBIX reofie3uuecKkux cetei; B kaprorpapuu GPS ucnons3yror s noneBoi KOOpAWHATHOM
MPUBSA3KHA a3pOo(oTO U KOCMUUYECKHX CHUMKOB 3€MHOH MOBEPXHOCTH, 2 B CTPOUTENICTBE
— IIpY NPOBEIEHHH WHXKEHEPHO-Ie0Je3NUeCKHX M3BICKAHUM, BBIHOCE MPOEKTa B HaTYpY,
pazbuBke, ¥ T. 1. [2-4]. UmMeerca yxe ONpefeNeHHbI ONbIT UCTIONB30BaHUS CITy THHKO-
BOM HAaBUTalLMH U B TIOJEBBIX MeOJIOrMYECKUX u3bickanuax [S]. Yro ke kacaercs reonoro-
TEXHOJIOTMYEeCKOTO KapTHPOBaHUSA, TO MHPOPMALHA O TUIAHOMEPHBIX, LeTIeHANPaBIeHHbIX
U MeTOIM4eCKH 000CHOBaHHBIX paboTax B 3TOH 00/1acTH, B HACTOSILIEE BPEMS, TPaKTHYEC-
KH orcyTcTByeT [6]. CBA3aHO 3TO, OYEBHM/HO, C OTCYTCTBHEM TMOArOTOBIEHHBIX KaIpOB,
ciabol MaTepuabHO-TEXHWYECKOH 6a30H COOTBETCTBYIOLIMX T€OIOTHYECKUX OpraHusa-
UM ¥, HECOMHEHHO, HeJIOCTaTOYHOH MeTOAHUecKo# pa3paboTkoi criocoba. [lanHas cra-
Ths CTAaBUT CBOEH 11eJIbIO YaCTHYHO BOCIOJHUTD 3TOT Npober.

ey u 3agaun. Lenbto nanHOi paboTeI SBNISETCS MMOKA3aTh BO3SMOKHOCTH H OTPOM-
HBIH noTeHuMan npuMeHenus GPS nipu npoBeneHHH reosoro-TeXHOJIOTHYECKOro KapTH-
pOBaHMS MECTOPOKIECHHM MOJIE3HBIX HMCKOMAeMbIX. 3ajadya MCCIAeAOBaHUS 3aK/II0dyaeTcs
B pa3paboTKe NPHUHLMIOB U METOOB ONpEeJeNCHHs KOOPAMHAT IMMyHKTOB (TOuek) orbopa
MHHEPAIOro-TEXHOJOTHYECKUX U TEXHONOTHYECKHUX.

Ocnosnoe coaepxanne. GPS usmepenus ob1anaroT MHOYKECTBOM NPEHMYLIECTB
nepe/, ApyrdMy METOaMH ONpe/eeH!s KOOpAMHAT MeCTHOCTH. CpeiM JOCTOMHCTB JaH-
HOTro crocoba onpe/ieseH|s KOOPAHHAT, UMEIOLIMX 0c060e 3HaYeHHe VIS er0 MPHMEHEH s
B TOJIEBOM IEPHO IeoJIOro-TeXHONOTHYECKOro ONpoOOBaHMS, BBIAENAIOTCS TaKHe KakK:
ObiCTpOE MOY4YEHHE Pe3y/IbTaTOB, MHOIAA A&KE B PeXKUME PealbHOTO BPeMEHH, BO3MOK-
HOCTB 3KCIUTyaTallid B CJIOXKHBIX METEOPOJOrMYEeCKHUX YCJIOBHUSX, @ TAKKe BBIYMCICHHE
KOOpAHMHAT NpH GOJbIIOM pacCTOSHUM MEXITY MCXOIHBIMH W OTIPEAEeIeMbIMUA TOUYKAMH,
HaXOALIMMHCA BHE BH3yaJllbHOH JocsraeMocTH. OOyCIOBIEHO 3TO, B NEPBYIO OYEpe/ib,
NpUHLMIOM (QyHKIMOHUpOBaHuUsA cucTeMbl GPS.

Cucrema ocHOBaHa Ha MCIIOIBL30BaHWU 24 MCKYCCTBEHHBIX CITYTHHUKOB, 3aITylleH-
HbIX Ha BBICOKHE OPOHUTEHI M MIOCTOSHHO NMOCBUIAIOLIMX Ha 3€MITIO PaiiOCHTHAIBI.

B pesynasrare 06paboTki CHrHaJIOB criocoboM JIMHEHHOMN 3aceuku M3 4 Haubonee
yZ00HO pacroioAKEeHHBIX CITy THUKOB (I10 CKOPOCTH MPOXO0AIEHHS CUTHAJIOB OMpe/IeNseTcs
paccTosiHMe [0 KaXXAOro U3 CITyTHHKOB), B palioHe HCKOMOTO 00ObeKTa BO3ZHMKAET 00JIaKo
TOYEK C NPUOIHU3UTETbHBIMH KOOPIMHATAMH, PACCUNTAHHBIMH HA Pa3HbIi MOMEHT BpeMe-
HU (YacTo Yepes 5 ceKyH) 3a Bech nepuon usmepenuii (puc. 1). Jlansiie nporpaMMmHbIM
METOIOM BBIUMCIIAETCS HEKOTOPOE YCPEAHEHHOE 3HAYEHUE KOOPIHHAT.

TounocTe onpesneneHus KOOPANHAT 3aBUCHT OT Kiacca npuémuuka GPS, or pexu-
Ma ¥ yC/I0BHi paboThbl, MPOAOIDKHTENIBHOCTH H3MEpPEeHHIH. U KOJIeONeTcs OT HECKOMbKUX
METPOB JIO MEPBBIX CAaHTHUMETPOB. Takasd TOYHOCTH MO3BOJSET NMPUMEHSTh CITyTHHKOBYIO
HaBUTaLMIO JayKe [IPH KapTHPOBAHWH MEJTKHX pyaonposeieHuii B macurabe 1:500.

OcraHoBHMCs Ha NPHHIMNAX M METOAX OTPENEICHHS KOOPAMHAT TOYEK CrOCO-
6om GPS. Haunem ¢ GPS naBuraropos. Bce nmpencrasnenHbie ceroans Ha peiike GPS
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[TPUMEHEHUE GPS ITPH ITPOBEJAEHKH 'EOJION O-TEXHOJIOTMYECKOI'O KAPTUPOBAHMA
MECTOPOXJAEHHU TNONE3HBIX NCKONAEMBIX

HaBHIaTOPbl MOXHO Pa3feluTh Ha MOPTATHBHbBIE TPUOOPSI,
CTal[HOHApHBIE MPHOOPH U HPOQecCHOHANLHBIE KOMILIEK-
cel. [Toprarusabie GPS HaBUraTopsl NpeCTaBIAIOT OO0
MUHMATIOpHEIE Npubopsl co BeTpoeHHoM GPS anTenHoM,
KaK MpaBUJIO, B BOAOHEMPOHUIAEMOM YAAPONIPOYHOM KOp-
nyce (puc. 2). lnpokuit MoIenbHEIH psa MOA0OHBIX Tpudo-
POB BKJIIOYAeT Kak IpOCTEHIINE YCTPOHCTBa, COXPaHSIOLIHE
B IIAMATH TOJBKO KOOPAMHATEHI TOYEK, TaK ¥ Dolee CIOKHBIE
MOJIETH, TTO3BONSIONINE 3arpy’KaTh JIEKTPOHHbIC KapThi (B
TOM YHCIIe ¥ Te0JIOr0-CTPYKTYpHbIE) ¥ 0TOOpakaTh Ha HUX
TeKytee nonoxkenue. OTAeNbHBIE MOJETH UMEIOT BCTPOCH-
HBIH 3IEKTPOHHBIM MarHUTHBIA KOMIIAC, Ul OPUEHTALUH 110
CTOPOHAM CBETA HE3aBUCHMO OT pHEeMa CITYTHHKOBBIX CHI- Fg';sfﬁxcm pasoTeI CHCTEMEI
HaloB ¥ Gapomerpudeckuii BricotoMep. [ns onpexenerms 0 n%“’;ﬂi:::}::?}z%':f
MECTOIOJIOKEHHA MYHKTOB HaONIONeHNs M pemeHns 3axad CIIyTHHKOB
HABUTALUH, TIPUMEHSIIOTCS KOIOBBIE CITyTHUKOBBIE NPHEM-

nnkf xomnaduy Garmin tuna GPS 11 Plus, GPS12 u ap., koTopble, HMesi CPaBHUTEILHO
HEBBICOKYIO CTOMMOCTB, 00€CIIeUNBarOT TOYHOCTH ONpeie/ieHHs TUIaHOBBIX KOOPAMHAT B
abCOMIOTHOM PeXUMe 110 5 M, a IPH y4eTe PerHoHaANBHOM Honpasky — okonio 2 M. Mexons
U3 9TOT0, MOPTaTHBHEIE HABUIATOPE! ABISIOTCSH Haubolee yIOOHBIMHU JUls TIONIEBOTO ATara
reoJIoro-TeXHOJIOTHYECKOTO KapTHPOBaHHU.

Craumonapusie GPS HaBHTraTops! — 3T0 NPHOOPH], KOTOPbIE Pa3MEINAOTCs Ha MpH-
GopHOi Masen aBTOMOOHIIS ¥ HMEIOT PAaCIIMPEHHEIH Ha0op QYHKIMHA I HCTIOIB30BAHUS
B apToMobune. B cBsi3u co criemudukoii paboT, npH reooro-TexXHoNornyeckoM onpodosa-
HHUU UMEIOT OTPaHNYEeHHOE TPUMEHEHHE.

ITpodeccronanbuble HABUTAIMOHHBIE KOMILIEKCHI, paboTaroniye B CHCTEME CO CIie-
[MaTH3UPOBAHHEIM 000pYAOBaHUEM, HCIIONB3YIOTCS ISl BHICOKOTOIHEIX M3aMepeHuit. s
STHX 1efelt uenonssyroresd GPS-nprueMHHKH reofesndeckoro kinacca (puc. 3).

Puc. 2. [lopraTHBHBIH Puc. 3. GPS napurarop
GPS naBurarop reoJe3nyecKoro Kiacca

WicronesoBanne Takux NpHOOPOB B pexuMe cTaTukH (npubop «baza» HaxomuTcs
Ha 3aKpeIIeHHOH TOYKe ¢ M3BECTHRIMM KOOpJAWHATaMH, a «MOOHIBEHEI) pubop nepeme-
IAeTCs MO ONpeleNseMbIM TOYKaM, IPOM3BOAS Ha HUX HM3MEPEHH) MTO3BOJISIET NOIy4arh
KOOPZMHATEI MYHKTOB € TOYHOCTHIO JI0 CAHTHMETPOB. BoJNbIIOH MONyIspHOCTRIO cpean
npodecCHOHANIOB MOMB3YIOTCS NpHeMHUKH komnanuk Trimble —oxHorO M3 BeAynmMX mpo-
mssogureneii GPS-o6opynoBanus. DTa KOMIIaHHS peUIaraeT Ha peIHKe Bech criekTp GPS-
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M. B. Xosomuy

MPUEMHUKOB reofie3nyeckoro kinacca. Haubonee nomysispHa KOMIakTHas ¥ OTHOCHTEIbHO
Hemoporas moznens 4600LS — omHowacToTHBIli GPS-npuemMHuK reonesnyeckoro kiacca,
paboTaroiuii 0T 6arapeek U HE HYXAAIOLMHCI BO BHEUIHEM MCTOYHMKe nuTaHus. IIpu-
60op UMeeT TepMETHIHYIO M YAapONpPOYHYH KOHCTPYKIMIO U 3((eKTHBHO mpuMeHseTcs
IS TIpoBeZieHus BhICOKOTOYHBIX GPS-chemok. OpHaxo, yuuTsiBas TOT (akt, uto padora
Ha TakoM o0opynoBaHUM TpeOyeT BHICOKOH KBAJIM(UKALMH COTPYIHHUKOB, a Taloke BBICO-
Ky ce0ecTOMMOCTh 3aMepOB, NMPUMEHSIOTCA OHM JIMIIb MpH KpynHomaciurabHom (1:500
U KpyInHee) onpo0OBaHNM MEIKHX reoJorH4ecKHX OOBEKTOB (HarpHUMep, 3010TOHOCHbIE
JKHUITBI).

Crnenyer umeThb B BUAY, 4yTo GPS HaBUrarop ymeer julib BbIAaBaTh HAlICHHBIE KO-
opauHatel. Kak 5TH JaHHble OyIyT MCMONIB30BaHbl, 3aBUCHT OT NporpaMMHoro obecrie-
yeHHs. CyLiecTByeT HOCTAaTOYHO MHOIO HaBHIAlMOHHBIX MPOrpamM, MO3BOSIOMMX 00-
pabotath U 0T00pa3uTk AaHHbIe, nony4eHHbie oT GPS. Buibop aTuX nporpaMm 3aBUCHT, B
MEPBYIO OYepeb, OT MOJEIH HaBUraTopa U BUJAa KapT. B HaBUraluy npuMensioTcs KapThl
JIBYX BHJIOB: BEKTOPHbIE ¥ PACTPOBBIE 3JIEKTPOHHBIE.

BexTopuble H300pazkeHHs ONUCHIBAIOTCS MareMaTHYECKHMMU YPaBHEHUSIMU (BEK-
TOpaMH), CoAeprKalliIMHU TIOJTHYIO MH(pOpMalHio 00 UX OCHOBHBIX Mapamerpax (pasmepe,
uBete, (opMe U MECTOMNONOKEHHH). PacTpoBbie H300paskeHus COCTOST W3 KOHEHYHOTO
Habopa Touek (nukcesneif) pazHoro usera. /g ucnons3oBanus B GPS, kapty B aTOM ciy-
yae, HeoOXOIMMO He TOMBKO OTCKAHUPOBATh, HO M «IIPUBS3aTh» K KOOPAMHATHOH CeTke.
Kaxxnas u3 5THX BMJIOB KapT MMeEET CBOM NPEMMYIIEeCTBA U HENOCTaTKH W MOXKET OIu-
HAKOBO YCIIEITHO TPUMEHSATHCSA TPH Ie0JIOr0-TEXHOIOIMUYECKOM KapTHpoBaHUH. Brnibop
ux o0ycloBNeH, B nepByio ouepens, I MC nporpamMmMoi, UCTIONB3yeMOH U1 TOCTPOECHUS
reosIoro-TeXHoNornYeckux kapt. Mcrone3sys coOCTBeHHBIH ONBIT, ClieyeT npusHars Oonee
pHUEMIIEMBIM PacTPOBbIH hOopMaT [UIs TEOJIOTHUSCKUX KapT pa3iIMdHOro BUJa.

Jnsg paboTsl ¢ pacTPOBBIMM KapTaMH Hallle BCEro NMPUMEHSETCs HaBUralMOHHAas
nporpamma OziExplorer, a ¢ BexropabiMu — I'MC Pycea. Pabora ¢ gaHHBIMH IpOrpam-
MaMmH TpeOyeT orpe/ie/IeHHbIX HABBIKOB M OMBITA, HO YUHTHIBas TOT (DAKT, YTO ITO BbI-
XOJ/IMT 33 PaMKH JJaHHOH CTaThbH, OTPAHUYMMCS TOJIBKO CCHUIKAMH Ha COOTBETCTBYIOIIHE
caiitel B IHTepHeTe: www.oziexplorer.com; www.gisrussa2.com.

Bonee peransHo HeoOXonu-
MO OCTAHOBHTLCS Ha XapaKTepuc-
CucTema K1 TUKE CHCTEM KOOpAMHAT, Orpeje-
KDOpOMHAT Cno- asembix GPS HaBuraropom, no-
O CKOJIBKY OHa TMO3BOJISET OJHO3HAY-
HO YCTAHOBMTB NOJIOJKEHHUE JIFOOO0MH
TOYKH Ha HEOTHOPOIHOW M CIIOXK-
HOU noBepxHocTH 3eMiu. CBsizaHO
3TO C TEM, YTO B CHCTEMaX KOOp/IH-
HAT M MaTeMaTHYeCKUX ONMHCaHU-
X TMOBEPXHOCTH 3eMIH (MOJIEJISX)
HET €/IMHCTBA.
¥ | Cuctema koopaurerT Ha puc. 4 nokasan paspes
AT M , ;i?:iZLp&:%C;SA? 3emm — reons. OH He uzeasieH u
et Y R R obnazaer JOBOJIBHO CIIOXKHOM (op-
o Noxansrom aarym (NAD27) MOM, KOTOpasi He NOoNIaéTcsl Mare-
MaTH4eCKOMY OIMCaHMIO. Ycpen-
Puc. 4. CooTHOmEHHE re0e3UYECKHX AATYMOB H NOBEPXHOCTH HSSL BCE€ BBITYKIOCTH W BIAJUHBI
3eman MOKHO MONYy4UTh cepous ¢ MH-
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TMPUMEHEHME GPS IIPY ITPOBEXEHMM ['EOJIOIO-TEXHOJIOI MYECKOIO KAPTUPOBAHUS
MECTOPOXIEHUI NONE3HBIX UCKOIMAEMBIX

HIMaJIbHO BO3MOXKHBEIMH MCK2KCHHSIMH JUIS BCeH TIOBEPXHOCTU 3€MITH — UTHIICOH. ITO
OyzneT reoeHTpHYECKUA AaTyM. EciH ero mapaMeTps! HOXOHparoTCs I 3EMIH B LEI0M,
TO TAKOH 3TUICOU MoIydni HazBaHue Q6mero 3emuoro dmmncouaa (033). TakoBeiM
spioTea cucreMa WGS-84. Tlo yMonmyaHnio B HaBUraTopax yCTaHOBJIEHa MMEHHO 3Ta
cucrema. Ecin mapaMeTpsl BEIOpaHBI T OrpaHudeHHOM 00J1acTH, TO 3aaBaeMas UMH CH-
CTeMa KOOpIHHAT ABJISETCS JIOKAIBHOM, Kak, HanpuMep, cucreMa NAD27 (ITynkoso 1942)
HIUPOKO MpHUMeHsieMast i TeppuTopun Poccnn ¥ Ykpaunsl. PazHHIa Mex Iy TOYKaMH ¢
OJIMHAKOBBIMU KOOPIAWHATAMH, HO MPUBEAEHHBIMH B 3THX JBYX JaTyMaX COCTaBJIsSeT OT
10 mo 150 m. ITo3aroMy, MMes KOOpAWHATH KaKOW-THOO TOYKH HAa MOBEPXHOCTH 3eMIU
HeoOXOIMMO 3HATh B KAKOM JIaTyme OHM ObLH 3adukcupoBansl. [IpH 3TOM peKoMeHayeTcs,
4TOOBI CHCTEMa KOOPAMHAT KapTOMaTepHANIOB i HARUT'AaTOPa COOTBETCTBOBAIM APYT IPYTY.
B muporuBHOM ciydae TpeOyroTCS ONONHHUTENbHBIE TiepepacueThl. Bnibop cucTeMEb!
KOOpAMHAT onpenensercs HacTpoitkamu GPS HaBuraropa U yCTaHOBKOM HaBHTAHOHHOH
IPOTPaMMEL

CymecTByeT 1Ba OCHOBHBIX PEXXHMa OTPEIEICHUS KOop-~

IVHAT ¢ uctonp3oBanueM GPS armaparypsr: e
1. AbconroTHeri — korga koopauHatel GPS HaBuraropa ‘??'[l]?
BBEIYUCIAIOTCSA IO MOKa3aHWAM B HABUTALIMOHHOM OKHE IIpH- 3g~i"°_€'“'“' H)le? ﬁl?‘!?

Oopa, OTHOCHTENBHO a0COTIOTHBIX KOOPAWHAT CITyTHUKOB Ha
mo00i MoMeHT m3Mepenuit (puc. 5). K ero npeumymecrsaM  |Momws

OTHOCHTCS GBICTPOTA MONYYaEMBIX Pe3yILTaToB, IIPOCTOTA H | uﬁ:ﬂ%
HU3Kas CTOMMOCTh HaBUI'aTOPOB, @ HEIOCTATOK — BO3HUKHOBE- (B .

HME PA3TNYHOrO poja OoMMOOK (HapylieHHe TOYHOCTH M CHH- || 370,
XPOHHOCTH YacoB, 33JePXKKU B JIBIKCHHH JIEKTPOMATHUTHOM mm“g’--’b’"w i

BOITHBI, HE TOYHAs MH(pOpMALUs O MOMEHTAJILHEIX KOOpIHMHA- CPE;?,!U Hmn} %@
Tax CIIYTHHKOB, HECTaOMIILHBIE YCIIOBUS IPHEMA Ha aHTeHHe M ——— 777
Ap. ), He MO3BOJNAOLIUX TapaHTHPOBATh TOYHOCTH MOITY4aeMBbIX Pie & Hasiliatbasse.
KOOpAMHAT JyqIIC ABYX—IISATH METPOB. okHo nopratueHoro GPS
2. OTHOCHTENBHBIN PEIKUM ONPeIeNIeH s KOOPIMHAT HOJ- NpHEeMHUKA
pasymMeBaeT MCHONB30BaHUE OJHOBPEMEHHO HECKOJIBKMX CITyT-
HUKOBBIX NIPUEMHHKOB, KAK MHHUMYM OJIMH M3 KOTOPBIX MO3UIIMOHUPYETCS Ha Teofe3uye-
CKOM TTyHKTE ¢ W3BECTHBIMHM KoOpAWHaTaMH. TakuMm oOpa3oM, MONOKEHHE HCKOMBIX TOYEK
BBIYHCIISAETCA HE OTHOCUTENILHO MOMEHTAIBHAIX KOOPAWHAT CITYTHHKOB, & TI0 MIPHpaIIEeHUTO
OTHOCHMTENEHO 33JIaHHOTO MCXOHOTO 3Ha4YeHus Ha 3emiie. JlaHHBIA peskuM OIpeleleHUs
KOOpJIMHAT OTINYAETCA BBHICOKON TouHOCTHIO (10 0,1 MeTpa), ofHaKo XapakTepusyercs He-
BO3MOKHOCTBIO MOJIyYEHHsT KOPPEKTHBIX 110 TOYHOCTH NAaHHBIX O KOOpAMHATaX B KOPOTKOE
BpeM, ITPU CYIIIECTBEHHOM YAOPOKAHUH CTOMMOCTH 3aMepOB.

JleTanbHO clieyeT OCTAaHOBUTHLCS Ha pachpelleleHHH MYHKTOB 0T0opa Ipob. OHH
JOJDKHBI pacroyiaratbes 10 KapTHPYEMOMY MECTOPOXKIICHHIO PaBHOMEPHO, HO € Y4ETOM
HalparleHHs MaKCHMAaIBHOH H3MEHYMBOCTH BEIECTBEHHOIO COCTaBd M TEKCTYPHO-
CTPYKTYpHBIX ocobeHHOCTEH pya. B aToi cBg3M, npu pa3paboTke B MOATOTOBUTENBHBIN
aTan cxembl 0T60pa Mpob, Ha AIMEKTPOHHYTO KapTy ¢ rmoMonisio [I3BM BeiHOCATCS IO Ipa-
BIJILHOM CETKe TOUKH OIpoOOBaHUS (pacCTOSHIE MEXAY HUMH OIPEeisieTcs MaciuTaboM
KapTHPOBAaHMUA) CO CrYIIEHUEM B YUaCTKaX, I71e OTMeYaeTcs HaubobIIas HeOTHOPOIHOCTE
pya. B nanbHeliem 3TH TOYKH B Ka4eCTBE ITyTEBBIX TOUEK «3arPyKar0T» H3 KOMITLIOTEpa B
GPS nasurarop. B moneroii 3Tan reooro-TeXHONOrHYECKOr0 KapTHPOBAHMS, IRHTasCH IO
3THM TOYKaM C TOMOIIBLI0 HABUTATOPa, B OTMEUEHHEIX Ha KapTe IpHeMHHUKa MecTaxX Ipou3-
BOIUTCH O0TOOp HEOOXOAMMBIX NPo6. MuHEpaIoro-TeXHONOIrHYeCKHE M TEXHOJIOTHYECKUE
MpOoOBI JOKHEI OTIHYATECS IIBETOM U MapKUPOBKOH.

17



H. B. Xoaomun

OpHako B npouecce ompobo-
BaHUS, F€0JIOTH YacTO CTAIKUBAIOTCS
¢ npobieMoii HEBO3MOXKHOCTH OT-
6opa mpo® B MecTax, OTMEHEHHBIX
HaBUraToOpoM (Hampumep, Yy4acTKH
paboThI TEXHOJIOIMHYECKOTo 060py/io-
BaHUS B Kapbepe, 30HbI 00pyiIeHus
U T. 1. ). B aToM cayuae orbop npo-
Ob! OCYLIECTBIISAETCS B MAKCUMAJbHO
JoctynHoM Mecte. Hepenko BO3HH-
KaeT HeoOXOAUMOCTb M B JONOIHU-
TEAbHBIX MYHKTaX ornpoboBanus rpu
o0Hapy:KEHUHU B MONE 30H WIH YYacT-
KOB, Hy»xHaroummxcs B 6osee riybo-
KoM uccienoBaHuu. IIpu aTom fomK-
HBI OBITH CHATHI KOOPAWHATH HOBBIX
ToYyek onpoboBanus. B kamepanbHbIii
nepuod 3TH Touku M3 GPS HaBura-
TOpa TIEPeHOCHTCS Ha JIEKTPOHHYIO
KapTy B Komneiorep (puc. 6). Cospe-
MEHHBIE HaBHUTATOPbI MOT'YT 3alOMH-

Puc. 6. ®parment KapTei onpodosanus Kosropekoro HaTk JO HECKOJIBKHX COTEH MyTEBbIX
KAPOOHATHTOBOIC MeCTOPOKACHHA (TOPU3OHT +94 M) TOYEK.
[Tomy4eHnsIii HaM# ONBIT MPO-
BEJICHHUS I'€0JIOr0-TEXHOIOTHYECKOro onpoboBaHUs MECTOPOXKIECHUH MOJIe3HBIX HUCKOIae-
MBIX ¢ nioMoulbio GPS HaBuratopa B aOCOMIOTHOM pexxuMe, TO3BOMSET PEKOMEHIOBATH
CHEAYIOMNE METOIUYECKHE ITPHEMB! IIPH ONpeieieHAN KOOPAMHAT TOYEK OMpPOCOBaHHMs:

1. [Tpu onpeneneHur KOOPAUHAT B KKIOH Touke 0TOOpa nMpobd creayer NpoBOIUTD
He MeHee 7-MH u3MepeHMH ¢ uHTepBaioM He MeHee 10. J[pa kpaliHuX u3MepeHus 0TOpachl-
BAIOTCS, @ U3 OCTAJIbHLIX BBIBOAUTCA cpeaHee. Ecau npubop nmeeTt GyHKUMIO yepeHeH s
(nanpumep, npuGopsl Garmin cepuii GPS 12), To 3amepbl HEOOXOAMMO MPOBOAHTE HE
MeHee | Ha KakIo¥ ToUKe. :

2. Ilpn otbope TeXHOJIOrHYECKUX MPo0 peKOMEH/yeTCs ONpenessTh KOOPAHHATHI
TpexX TOYeK, pacroJOKeHHbIX He Ombke 15 M Apyr oT apyra u oOpa3sylomyX TpeyroibHHUK
¢ yraamu He menee 30 °.

3. M3mepenust ciemyeT MPOU3BOAMTE MPH MAKCUMAIIBHOM TOUHOCTH npubopa.

4. Ilpu onpezeneHHH KOOPAUHAT CIIEeXyeT BeCTH >KypHasl oTtbopa 1npob, B KOTOpOM
OoTMeyaeTcd BpeMs [IPOBEICHUA U3MePEHH I (rozl, 1aTa, 4ackl, MUHY Tl ), BpeMS ¥ KOTH4ECTBO
M3MEPEHHI Ha TOUKE, OLIEHUBAEMas TOYHOCTh, YCPEAHEHHOE MECTOMONOKEHHE.

bypHOe pa3BHTHE KOMIIBIOTEPHOH TEXHMKH BHOCHT CBOM KOPPEKTHBLI B METOIMKY
KapTHPOBaHMS MECTOPOXKICHUH MOJIE3HbIX HCKOTIAEMBIX C TIOMOLIIBIO CIyTHUKOBOH HaBH-
rauyu. Tak, B HacTosLiee BpeMs, B IOMOIIk 'e0iOraM NOCTYTUIIM MOGHIbHBIE yeTpolicTBa
Discover Mobile, nenarouume c6op, ynpasnenue, 00paboTky ¥ aHAIN3 MPAKTHUECKH JTHO-
ObIX HAOOPOB MPOCTPAHCTBEHHBIX JAHHBIX BO BPEMS! TOJIEBBIX HCCIICIOBAHMM YIOOHBIM U
kak Hukorza npocteiM. [lonnas momaepaxka GPS, obmpHBIH HAG0p HHCTPYMEHTOB IS
CO3IaHUs ¥ PellaKTUPOBaHUsS 00BEKTOB, NO3BOJsIeT ¢ momouipio Discover Mobile xapTu-
poBaTh I'e0JIOrHYECKUE TPaHHLIbl, Pa3iOMbl, OOHAKEHHS M T. M., KOTOPblE aBTOMATHYECKH
NOSIBJIAIOTCS Ha LM(POBOH KapTe MHHUKOMIIBIOTEPA.

PaspafarbiBaemas Ha OCHOBE TeOJIONO-TEXHOJIOTHYECKOTO KapTUPOBaHWS MOJAEIb
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[NPUMEHEHHME GPS IMPY ITPOBEJAEHWH I'EOJIOT O-TEXHOJIOIMYECKOI'O KAPTHPOBAHMS
MECTOPOXAEHHUH IMOJE3HBIX HCKOMAEMBIX

MeCTOPOKICHHUSA, HallpaBlicHa, B IIEPBYI0 ouepe/ib, Ha obecriedeHne yrpaBIeHHs TEXHOIO-
I'HYECKHX PEXUMOB B YCIOBHAX FOpHO-000raTHTenbHoro npeanpustus [7]. Cerogust GPS
HaBHTallUs BHEAPAETCA YK€ H B IPOLIECC KOHTPOJIA 3a MpoleccaMyl pyIOMoAroToBKH. Tak,
B HACTOfIIee BPeMs, Ha TOpPHO-000raTHTENEHEIX KoMOHHaTax Poccnn 1 YKpauHb! IHPOKO
BHEZPSETCS B NPOM3BOJICTBO CHCTeMa AucieTyepusanyu «Kapbepy, IpeAcTaBigionias as-
TOMATU3HPOBEZHHYIO CHCTEMY YIIPABJIECHUS TOPHO-TPAHCHOPTHEIM KOMIUIEKCOM, B KOTOpPO
OIHWM M3 3JIEMEHTOB SBJIAETCS MOIYNb CIEKEHUS 3a TEXHONOTHYECKHM TPaHCIIOPTOM C
niomomsro GPS [8].

BeiBogpt. Takim o6pazom, npumenenne GPS HaBuranumm n0pu NpoBeIeHHH
reoJIoro-TEXHOJNIOTHYECKOr0 KapTHPOBaHUS MECTOPOXACHUH IONE3HBIX HCKOMAEMBIX SIB-
nseTcs Kpaitne nepcnektuBHBIM. LlInpokoe BHeApeHNE 3TOr0 MeToa B IPAKTHKY ME0NIOro-
pa3BeJIouHBIX pabor OyzaeT crocoOCTBOBATH YBEMMUYEHUIO 3Q(EKTUBHOCTH PE3YJILTaTOB
paboT, NpH CYIIECTBEHHOM CHIDKEHHMH MX CTOMMOCTH. ITpH aToM, mpexie Bcero, cieayer
o0OpaTHTh BHIMaHHE Ha CIEIYIOIIHe acTeKTHl 3TOH MpoldieMsl: HeoOXOMUMOCTh TOIro-
TOBKH KaJpoB B 00NacTH reoMHPOPMALMOHHBIX TEXHOJOTHH; YIyYlleHHe MaTepHalIbHO-
TEXHHYECKOH 6a3bl COOTBETCTBYIOMIMX I'eOIOMHYECKHX OpTraHu3aliii ¥ pa3paboTKa HOBBIX
METOIHYCCKIX ITPUEMOB OTIpe/ieIeH s KOOpIHUHAT Todek oT6opa ¢ momonsio GPS.
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