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Cocrasurens H.b. Xaxynuna

CryTHUKOBass TEOAC3Ws: METOJ. YKa3aHWs I BBITIOJIHCHHUS TPAKTHYCCKUX H
naboparopHsix padbot / coct.: H.b. Xaxynuna ; BITY. — Boponex.

MeTOJII/I‘IeCKI/IC YKazaHuA MPCAYCMOTPCHBI IJIA BBIIIOJIHCHUS ITPAKTUYCCKHUX pa60T
10 JUCHUITIIMHC CHYTHI/IKOBaH Icoac3usl. PaCCMOTpeHO YCTpOﬁCTBO CIITYTHUKOBOT'O
IeoaAC3NYCCKOTO O60pyI[0BaHI/I$I U JaHbl KpPAaTKUC CBCACHUA O CIIYTHUKOBOM
IMPUCMHHKEC GRXI. I[aIOTCSI OCHOBHBIC IIOHATUA, HCIOJIB3YCMbIX B CIIYTHHKOBBIX
reoAC3NUCCKNX HU3MCPCHUMAX. PaCCMOTpeHI)I OCHOBHBIC MCTOIAbI U PCIKHUMBI
CIIYTHHUKOBBIX HSMCpeHHﬁ.

Mertoauyeckue yka3zaHWs TpeJAHa3HAYeHBl ISl CTYJAEHTOB BceX (opM 0OyueHHs
HarpaBienus noarotoBku 21.03.03 «['eoxe3us 1 TUCTAaHITMOHHOE 30HIUPOBAHUEC)



BBenenue

Ilo nanpasnenuto 21.03.03 «['eome3uss M AMCTAHLIMOHHOE 30HAMPOBAHUE)
y4eOHBIM IIJIAHOM TMPEAYyCMATPUBACTCS HW3YYEHUE JUCHUIUINHBI «CIyTHHKOBBIC
CUCTEMBI U TEXHOJIOTUU TTO3UIIMOHUPOBAHUSY.

Lenn JTUCITUTUTHHBI «CIyTHHKOBBIC CUCTEMBI u TEXHOJIOTUH
MO3UITMOHUPOBAHKS» - O0yUEHHE CTYACHTOB MPOBEICHUIO CITYTHUKOBBIX U3MEPCHUM,
YCTPOMCTBY  CIYTHUKOBOTO T€0J€3MYECKOro 00O0pYyI0BaHUSA, HCIOJb30BAHUIO
HOPMATHBHBIX JIOKYMEHTOB B OO0JIACTH CITyTHHKOBOM TI'€0JIe3UH, JICHCTBYIONIUX Ha
TEPPUTOPUU POCCUUCKON (eneparuu..

B xonme ywyebHOro mporecca CTYJIEHT AOJKEH MPOCIYIIATh KypC JICKIUH MO
3aJIaHHOM JAUCIUILIUHE, TOATOTOBUTH KYPCOBYIO paboTy, CIaTh HK3aMEH.

Hacrosmue MeTonWyeckWe yKa3aHHWs MPEAyCMOTPEHBI JIJIS  BBITIOJTHCHUS
NPAKTHYCCKUX pabdOT 10 CHYTHHKOBOW TEOAC3UHM C IIOMOIIBI0 CITyTHUKOBOTO
npuemHuka GRX1

Grx] mpexacraBisier coOOM COBpEMEHHBIN KOMIIAKTHBIA MHOTOYaCTOTHBIM
['HCC npueMHHMK, KOTOPBI CHpPOEKTUPOBAH CIEHNUATBHO Jii BBICOKOTOYHBIX
re0JIe3MUECKIX U3MEPEHUN U MOKET MPUMEHSTHCS I PEIICHHS CaMbIX Pa3IMYHBIX
3a/ady.

[Tpuemuuk GRX1 moxxeT mpuHUMaTh U 00pabaThIBATh CUTHAIIBI PA3THYHBIX
tumoB (B Tom uuncie curHanel GPS L1, L2, C/A, L2C GLONASS L1, L2, C/A), uto
MOBBIIIAET TOYHOCTH OMPEEICHUS MYHKTOB CHEMKH M MECTOIOJIOKEHUS OCOOEHHO
Ha TPYAHOJOCTYMHBIX y4dacTkax. CodeTaHne TakuX OCOOCHHOCTEW MPHUEMHHUKA Kak
MHOTOYaCTOTHOCTh ¥ BO3MOXXHOCTH MPUEMa CUTHAJIOB C JBYX CIIyTHUKOBBIX CHCTEM
GPS u GLONASS o06ecnieunBatoT BbICOKYIO0 TOYHOCTh U3MEPEHUI MTPU BBIOIHEHUH
moboro Buaa cheMKH. Takxke 3(PGeKT CHUKEHUS MHOTOIYYCBOCTH, MO3BOJISICT
BBHITIOJTHATH CHEMKY B 3aJIECCEHHOW MECTHOCTH M B YCIOBHUSX IMpHeMa Jaxe ciaadboro

CurHajia CO CIIyTHHKaA.



JUist BBINOJIHEHUS TEO0JE3MYECKHX padOT MPEeAyCMOTPEHO TPHU PA3IUUHBIX
pexuMa: CTaTuka, CTOM-uau, KuHematuka. [Ipum pexnme nm3mepennii <KCratmka>>
MaKCHUMaJIbHOE PacCTOSIHUE MEXIy NMPUEMHHMKaMH, KaK MpaBuio, He npesbimaer 20
kM. IIpu HeOoabIION MOHOCHEPHON AaKTUBHOCTH M HOYHBIX U3MEPEHHSIX BO3MOXKHO
YBEIIMYCHUE  ONPEACIICHUs  IPUPALLECHUM  KOOPAMHAT  HA  PACCTOSHHUSX,
npeBbimaromux 20 kM. Pexum <KCratuka>> sBisercss HaumOoJiee TOYHBIM U
IIO3BOJISIET OIPENEIIATh NPUPALICHUS KOOPAMHAT IIYHKTOB B IUIAHE CO CpeaHEH
KBaJpaTHUeCcKoi omunokoi 5 MM + 1 MM/kM, a ipeBbimeHuii - 10 mm + 2 MM/kM, Tipu
BpemeHu HabmoneHuid ot 20 10 60 MUHYT B 3aBHCUMOCTH OT PACCTOSIHUS MEXITY
ONpeAEIAEMbIMU ITYHKTAMHU.

Pexum LKCroil-uau>>  JIOMyCKaeT MAaKCHUMaJbHOE  yAQJICHUE  MEXKIY
CIyTHUKOBBIMM NpueMHuKamMu 10 10 kM. Bpems uHHIManu3anuu NpUEMHHUKOB - 5
MUHYT Ha MHUIHAIM3UPOBAHHOW peiike uiu 15 cexkyHJ Ha MyHKTE C M3BECTHBIMU
KoopauHartamu. llox mHMIManu3anuven 31ech U Jajiee MOAPa3yMeBAaeTCs yCTaHOBKA
MCXOJHBIX (HayalbHBIX) JAHHBIX. PexoMeHayeMoe BpeMs H3MEpeHHs Ha
omnpenensieMoM nyHkre 1 5 -6 0 cexkynn. CpenHss KBajapaTuyeckas OIIMOKa
OTIpeJIeNICHHs] TUIAHOBBIX KoopAuHAT B pexume <KCroii-unm>> paBHa 12 mm +2.5

MM/KM, a TpeBbIiIeHnii- 15 mm + 2,5 MM/kMm.



I'nmaBa 1
IIpuHUUNBI JeHCTBUS CIIyTHUKOBBIX CUCTEM

CpeMKa € MOMOIIbIO MPABUIBHO HACTPOCHHOI'O CIYTHUKOBOTO MPUEMHHUKA
MO3BOJISIET C BBICOKOM TOYHOCTBIO OIPEIEIUTh MECTOINOJIOKEHHE JIIOOOT0 O0BEKTA,

qTO ABJISICTCA T'TIaBHBIM Tpe6OBaHI/IeM IIpU IpOBECACHUHU CbEMOYHBIX pa60T.

0630p 'HCC

B Hacrosimee BpeMsi yCIyrd OINPENENICHUS MECTOIOJI0XKEHUS, CKOPOCTU H
OmpeNeNieHus BPEMEHU TMPEJOCTaBISIOT JBE IJI00albHbIE  HABHUTAIIMOHHBIC
cnytHukoBele cuctemMbl (ITHCC). DOtm  cucrtemMbl BcemorogHsie, paboTaroT
KPYIJIOCYTOUHO U JIOCTYIHBI B JIIOOOW TOYKE HaA TIOBEPXHOCTH 3EMJIU U B
OKOJIO3€MHOM TMPOCTPAHCTBE JIOOOMY TOJIb30BATENI0, HWMEIOIIEMY TMPUEMHHK
curnanos 'HCC:

GPS - rnob6anbHas cucteMa ompeneseHus MECTONONIOKeHUsl. PUHAHCUpPYeTCs
U yrpasiseTrcss MuHuctepcTBoM o0opoHsl CHIA. Jlng moiydeHUs akTyallbHOU
UHOpPMAIIMK O TEKYIIEM COCTOSIHUM CHUCTEMbl MOXHO TOCETUTh BeOCalT
obcepBatopun BM® CIIIA (http://tycho.usno.navy.mil/) wmu BeGcaitT ciryxObI
oeperosoit oxpanbl CIIA (http://www.navcen.uscg.gov/).

I'N'IOHACC - rnoGanpHas  HaBUTAlMOHHAs ~ CIIYTHUKOBAas  CHUCTEMA.
duHaAHCUPYETCS W YIPABISIETCS MUHHUCTEPCTBOM 000poHBI Poccutickoit denepanuu.
Jlnst monmydenuss HPOPMALUA O TEKYIIEM COCTOSHHHM CHUCTEMBI MOCETUTE BEOCAWT
MH(OPMAIMOHHO-aHATUTHYECKOTO MeHTpa (helepaTbHOr0 KOCMHUUYECKOTO areHTCTBa
P® (http://www.glonass-ianc.rsa.ru/).

HecMmoTpss Ha MHOTOUMCIIEHHBIE PAa3Iuyusi TEXHOJOTHMYECKOTO XapaKTepa, BCe
CHUCTEMBI ONIPEAEIIEHUS] MECTOIIOJIOKEHHS COCTOAT U3 TPEX OCHOBHBIX KOMIIOHEHTOB:

Kocmuueckmii cerment - crnytaunku GPS u ['JIOHACC, obGpamatomuecs mo
KpYroBbIM OpOHMTaM Ha BbICOTE NpUMEpPHO 20 THIC. KM OT MOBEPXHOCTH 3E€MIIH,

CHaOKEHHbBIC paguoncpcaaTiuKaMmi M BBICOKOTOYHBIMH 4YaCaMH. K&)I(I[I)Iﬁ U3 3TUX


http://tycho.usno.navy.mil/
http://www.navcen.uscg.gov/
http://www.glonass-ianc.rsa.ru/

CIyTHUKOB MEPEJAET CUTHAJBI U PA3NIUYHYI0 HH(pOopManuio (3peMepuabl, albMaHax,
napaMeTpbl KOPPEeKIIUU BpeMEHU OOPTOBBIX YacOB U 1. ).

CerMeHT ynpaBlIeHUS - HA36MHbIE U3MEPUTEIbHBIC MYHKTHI, PACTIOJIOAKEHHBIE B
Pa3IMYHBIX YaCTAX 3€MJIM, OTCJICKHBAIOIINE CHYTHUKUA W 3aKJIaJbIBAlONIME B HUX
JAaHHBIE O TIOTIpaBKax OOPTOBBIX YAaCOB W OOHOBIICHHBIC A(eMepuabl (MOJIOKEHU S
CIYTHUKOB KaK (DYHKIIMHM BPEMEHH) AJisi 0OecredeHus! JOCTOBEPHOCTH MepeiaBaeMoi
CO CIIyTHHKOB UH(OpMAITUH.

[Tonb30oBaTENbCKUN CETMEHT - TPaKJAHCKHE M BOEHHBIE IOJb30BATENH,
ocHanieHubsie npuemMHukamu ['HCC, ucnonb3yromiue u3MepeHus, BHIIIOJHEHHBIE 10
ATUM CHUTHAJIaM JIJIsl BBIYUCIIEHUS CBOETO MECTOIOIOKEHHUS.

B coBpemeHHOM Mupe pa3BUTHE CIYTHHUKOBBIX CHCTEM OCYIIECTBIISICTCS U B
JIPYTUX CTpaHax, HapUMeED:

- DORIS— (panmy3ckas HapuramuonHass cucrema. I[lpuHiun paGoThl
CUCTEMBI CBsi3aH ¢ mnpuMeHeHueMm s¢pdekra [Jonmiepa. B omimume ot apyrux
CIYTHUKOBBIX HaBUTAlIMOHHBIX CHCTEM OCHOBaHA Ha CHUCTEME CTallMOHAPHBIX
Ha3eMHBIX TIEPEeaTYUKOB, TNPUEMHHUKH pACIOJIOKeHbl Ha chyTHHkax. [locrme
OTIpEJICICHHs] TOYHOTO TOJIOKEHHsI CIIyTHHKA CHUCTEMA MOXKET YCTAaHOBUTH TOYHBIE
KOOpJWMHATBI M BBICOTY Maska Ha TIOBEpXHOCTH 3emiid. [lepBoHaYasbHO
npenHa3Havanach IS HaOJMIOJEHUsT 3a OKeaHaMu H  JIpeidoM MaTEpHUKOB;
Crposiiiuecst 1100aidbHBIE CIIYTHUKOBBIE CHUCTEMBI — pa3BEpThiBacMmasi Kurtaem
MECTHasl CIIyTHHKOBAas CHCTEMa HaBWUTallMM, OCHOBaHHAs Ha T€OCTAIlMOHAPHBIX
cnytaukax. [1o cocrosiauio Ha 2015 roa cuctema umena 14 paGoTaronux CIyTHUKOB:
5 Ha TeoCTalMOHApHBIX OpOHWTaX, 5— Ha TEOCHHXPOHHBIX U 4 — Ha CPEAHHX
OKo0JI03eMHBIX. Peanuzanus nporpammbl Hauyanack B 2000 roay. IlepBblil criyTHUK
Beiienn Ha opouty B 2007 r. B mae 2016 roma Obur 3amymieH 21- KOCMHYECKHIA
anmapar. [Ipenmonaraercs, uro x 2020 romay, Korja KOJUYECTBO CITyTHUKOB OyIeT
yBennueHo 10 35, cuctema «BAMIOY» cMoxeT paGoTaTh KaK rI00aIbHAs:

- GALILEO — eBpormelickass cucTeMa, HaxOJAIIAsCsd Ha JTale CO3JdaHus

cyTHUKOBOW rpynmnupoBku. [lo cocrosiuuio Ha HOsiOpp 2016 roma Ha opOute


https://ru.wikipedia.org/wiki/DORIS
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D1%84%D0%B5%D0%BA%D1%82_%D0%94%D0%BE%D0%BF%D0%BB%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D0%B8%D0%BD%D1%85%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0
https://ru.wikipedia.org/wiki/2000_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2007
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE_(%D1%81%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BD%D0%B0%D0%B2%D0%B8%D0%B3%D0%B0%D1%86%D0%B8%D0%B8)
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7

HaxoauTcss 16 cnyTHHKOB, 9 pelcTByrommx W 7 TectupyembiX. [lmanupyercs
ITOJIHOCTBIO Pa3BEPHYTh CHYTHUKOBYIO IpynnupoBKy k 2020 ronys;.

- CTposiuiuecs: peruoHalbHbIE CITyTHUKOBBIE CUCTEMBI:

IRNSS — wunauiickass HaBUrauMOHHasi CIYTHUKOBAas CUCTEMa, B COCTOSHHUH
pazpabotku. IlpenmonaraeTcss ajis HCNOJIB30BaHUSA TOJIBKO B WHAUU. I[lepBbIiit
cnyTHUK Obul 3anmymed B 2008 romy. OOmiee KOMMYECTBO CIYTHUKOB CHUCTEMBbI
IRNSS — 7.

QZSS — smoHckas KBa3u-3CHWTHAs CIyTHHKOBas cuctema (quasi-zenith
satellite system, QZSS) 6Onina 3agymana B 2002 r. Kak kommepdeckas cucrema ¢
HAOOpPOM YyCIIYT AJisl MOJBUXKHOM CBSI3U, BEIIAHMSI U IIMPOKOTO MCIOJIb30BAHUS IS
HaBUTalMu B SIMOHUU M COCENHUX palioHax roro-BoctouHoi Asuu. Ilepoiii QZSS-
cnytHuk Obu1 3amymieH B 2010 r. [Ipeanonaraercst co3ganue rpynmupoBKU U3 TPEX
CIyTHUKOB, HAXOJSILIMXCS HAa TEOCHHXPOHHBIX OpOMTaxX, a TaKkKe COOCTBEHHOMU

cucTemMbl TudPepeHInanbHON KOPPEKIHH.

I'eone3nueckoe cnyrHnkoBoe odbopynoBanue u GPS - ''TTIOHACC cucremsl

Ha ceromusmHWiA JeHb Treo/le3MUecKre, HM3BICKATeNbCKUE W CTPOUTEIHHBIC
paboThl BBIMIONHSAIOTCA C TPUMEHEHHEM CaMbBIX COBPEMEHHBIX U IEPEIOBBIX
TEXHOJIOTUH cOopa W 00paboTku HWHGOPMAIMKM, OJHUM M3 KOTOPBHIX SBIISETCS
CITyTHUKOBOE 000pYI0BaHHE.

I'eonesnueckoe cmytHukoBoe obopynoBanne GPS-I'JIOHACC cucrembr B
re0JIe3UH aKTHBHO MPUMEHSIOTCS MPU MHXKEHEPHO-TEOJE3UUECKUX MU3BICKAHUIX, TIPH
reoJIe3NUeCKNX pa3OMBOYHBIX pabdoTaX, HA pa3HbIX »JTanax CTPOUTEIHCTBA,
MEXEBaHUSA, TPUBSI3KM KOHTPOJIBHBIX TOYEK pa30MBKU  TEOAOTUTHBIX U
TaXCOMETPUYECKUX XOJIOB, C TIOMOIILI0O CIYTHHUKOBOTO OOOPYIOBAaHUS IOJICBHIC
reoJIe3MUeCKre pPabOThl BBIONHSIOTCS B PEKOPJIHO CXKAThIE CPOKH TO3BOJISAS HE
TOJNIBKO COOMpaTh KOOPJAWHATHBIE JaHHBIE, HO M OJHOBPEMEHHO CO cOOpoM
MPOU3BOUTh WX 00paboTKy B peanbHOM BpeMeHH. CITyTHUKOBBIC CHUCTEMBI H

reoaC3n4CCKOC CIIYTHHUKOBOC 06opyn0BaHHe NPpUMCHHUMBI B JOCTAaTOYHO IIMHPOKOM


https://ru.wikipedia.org/wiki/IRNSS
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/QZSS
https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BA%D1%86%D0%B8%D0%B8

CIIEKTpE pa3IMuHbIX oOjacteid. TpagulMOHHO, CHOYTHUKOBOE OOOpYAOBaHUE
MPUMEHSIETCST B TIEOAE3UM, 3EMJICYCTPOMCTBE, KaJacTpe  HEJIBMKHUMOCTH,
MOHUTOPUHTE M, KOHEUYHO, B CTPOUTENbCTBE. Takke, CIIyTHUKOBOE O0OpPYIOBaHUE
CIIYXKUT JJIsl TPAHCIIOpPTa — B KaU€CTBE OCHOBBI HABUTAIIMOHHOW CHCTEMBI M pacuera
MECTOIOJIOKEeHUSI. B caMbIX COBPEMEHHBIX CHCTEMax MOHUTOPUHTA 3JaHUN U
COOpPY)KCHUH, BaXKHEHUIIUX YHUKAIbHBIX HWHXEHEPHBIX OOBEKTOB, BCE OOJIbIIE
CITyTHUKOBOE OOOpPYJOBAaHUE WHTETPUPYETCS C PasHOOOPA3HBIM JIHMATHOCTUYECKUM
o0opy/ioBaHMEM, TaKMM  KakK  TpPAacCCOMCKATENIW,  OXOJOThl,  OECHUIOTHBIC
JMAarHOCTUYECKUEe, HAOIIOMATeNIbHBIE M TEIJIOBU3MOHHBIC JIETATEIbHBIC amnmnapaThl.
['eone3nueckoe CyTHUKOBOE OOOPYAOBAaHHE M CHYTHUKOBBIE CHCTEMBI MO3BOJISIOT
PUBS3BIBATH JIAHHBIC TUArHOCTUKH 00BEKTa K TOUHOMY BPEMEHH U Teorpaduueckum
KoopauHaTaMm. ['eoe3nyeckue CIyTHUKOBBIE MPUEMHHUKU CIIYXaT JIJIsl ONpe/eeHus
KOOPJIMHAT PAa3IMYHBIX OOBEKTOB HAXOJAIIUXCS B OMNPEACICHHBIX TOYKaX Ha
MecTHOCTH. ['eo/ie3ndyeckuii CyTHUKOBBIM NMPUEMHUK MPUHUMAET U oOpabaThIBaeT
CITyTHUKOBBIM CUTHAJI, MPeoOpa30BbIBas IaHHBIC B KOOPAMHATHI HA MECTHOCTH, B TOM
cUcTeMe, KOTOPOi He0OX0oauMO.

I'eonesnueckne GPS/TJIOHACC npueMHUKH  TMO3BOJISIOT — ONPEACNISTh
KOOPJIMHATBI C TOYHOCTHIO OT HECKOJBKHX METPOB JI0O HECKOIBKHX MHUJUITMMETPOB.
I'NN'IOHACC npueMHHUK SBISI€TCS POCCUICKOW albTEPHATUBOM aMEPUKAHCKUM
npu€MHUKAM CUCTEMbI ciyTHHKoBoro mnosurnuonupoBanus GPS. TJIOHACC
MPUEMHUKHU CIY)KaT Kak JJIsI ONpEACiICHHS KOOpJAWHAT, CKOPOCTH U JAPYrUX
napametpoB kpome Toro ['JIOHACC mnpueMHHK MOXKET OBITh HCIOIH30BaH B
CHCTEMaXx C BBICOKOM JTUHAMUKONH 00BEKTOB.

Cpenu cryTHHKOBOTO reojesndeckoro ooopynoanus - GNSS, B HacTosiee
BpeMsi Ha pBIHKE HMIOCIOTCS OAHO- H jAByx4yacTtoTHble GPS npuemHuky,
MHOT'0YacTOTHBIE TpueMHHKH HOBOro nokosieHus: GPS/T'JIOHACC, pagromoeMsl 1

GSM wmognemsl, a Takxke npueMHUKH ¢ noanaepxkkod RTK u cnenumanuzupoBaHHOe

I10.



I'nasa 2

[Tonydenue abMaHaxoB U d3deMepu

Kaxxnplil ciyTHUK nepeaeT HaBUTAlMOHHOE COOOILEHHE, KOTOPOE BKIIOYAET
napameTpbl 3deMepu]i CIyTHUKA, albMaHax M Pa3iudyHyl0 APYryl0 HHPOpPMALHIO.
[TapameTpsl a3heMepu] ONUCHIBAIOT ABUKEHUE CITyTHUKA 110 OPOUTE U UCIIONB3YIOTCA
JUIsL OTpENETeHUs] €ro KOOpPAWHAT/TPaeKTOpHH. AJbMaHaxX COJEPKHUT AaHHbIE 00
opOuTe Kak Mepelalollero CNyTHUKA, TaK U BCeX JIPYTUX CIYTHUKOB OJHOW U TOM ke
HaBUTAI[MOHHON CUCTEMBI.

Cnytauku cucrem GPS u TJIOHACC nepenaior naHHble 3deMepu
IUKJIMYECKU ¢ UHTEpBaaoM 30 cekyH.

CnytHuku cuctembl GPS mnepenaroT naHHbIe anbMmMaHaxa IUKIUYECKUA C
uHTepBaioM 12,5 munyt; cnytHuku cuctemMbl ['JIOHACC mnepenaror naHHbIE
aNbMaHaxa HUKIWYECKH C UHTEPBAIOM 2,5 MUHYT.

[Ipy Hanumuuu anbmMaHaxa Bbl MOXKETE CYIIECTBEHHO COKPaTHUTh BpeMs,
KOTOpPO€ YXOAMUT Ha TO, YTOOBI HAWTH CIIYTHUKHU M HAa4yaTh MPUEM CHUTHAJIOB C ATUX
CITyTHUKOB.

[IpueMHUK peryiaspHO OOHOBISIET anbMaHaxX U (EeMepuIbl U XPAHUT CaMbIe
MOCJICTHUE UX BEPCUU B CBOEH SHEPIOHE3aBUCUMOM MTaMsATH NVram.

UtoObl TONYYHTh aibMaHax W 3deMepuabl, HEOOXOJUMO BBHIIOJIHHUTH
CIEIYIOIIME NEHCTBHS.

VYcTaHOBUTE MPUEMHUK B MECTE C XOpoIIeil 0030pHOCTHIO0 HEOOCKIIOHA.

Bxirounre npuemMHUK.

[Momoxaute mpumepHo 15 MUHYT, TTOKa MPUEMHUK HE 3aBEpIIHT cOOp BCEX
JAHHBIX albMaHaxa u d(pemMepuI Co CITyTHUKOB.

Ecau 15 mMuHYT nponuio, HO NPUEMHHUK HE NMPHUHSJI CUTHAJIBI CO CITYTHHKOB,
OUYHCTUTE FHEPrOHEe3aBUCUMYIO TaMATh (NVram). Cum. Pasznen “Beibepute ram daiin u

flash ¢aiin mmater mpuemanka.” Ha ctp. 5-8.



OOHOBIIEHHE WM TOJIyYEeHHE HOBBIX aJbMaHaXOB TpeOyeTcs B CIEIYIOLUIUX
CIIyYasx.

Ecnu npueMHHMK ObUI OTKIIIOUEH M HE MCHOJIb30BAJCS ISl paOOThl B TEUECHHE
JUTUTENBHOT O IEPUO/IA BPEMEHH.

Ecam mocnenHsss u3BecTHass KOOpPAWHATA MECTOHAXOXKIEHUS IPUEMHUKA,
XpaHsIascs B DHEPrOHE3aBUCHUMOM MaMsATH NVIAM, OTIMYAeTCs OT €ro TEKYIEro
MECTOIOJIOKEHHNS HA HECKOJIBKO COTEH KUIIOMETPOB.

[Tocre 3arpy3ku HOBBIX KOJIOB JIOTIOJIHUTENbHBIX omiuii (0af).

[Tocrne 3arpy3ku HOBOI0 MUKPOIPOrPaAMMHOT0 00eCrieYeHUs!.

[locne ouncTKM SHEPTOHE3aBUCUMOM TaMATH Nvram.

Ilepen cbeMKoOM.



I'masa 3
Kondurypamus GRX1

Kondurypanuss kaxk 0a3oBoil CTaHIMM, TaK U poBepa JOJDKHBI
COOTBETCTBOBATh BHIOPAHHOMY THUIY ChEMKH.

Ecnu HeoOXoauMo BBINONIHUTH CheMKYy B pexume RTK, mompaBku c
0a30BOro MpUEMHUKA NEPENaloTCsi Ha pPOBEp, YTOObI MOCIEIHUNA MOT TOYHO
OTPEJIEIUTh CBOE€ MECTOIOJIOKEHUE OTHOCUTEIBHO 0a3bl .

ba3oBbiil MpueMHUK OOBIYHO yCTAHABIMBAETCS HaJ TOYKOW C M3BECTHBIMHU
KoopJuHaTaMu U cobupaetr nansele co cnyTtHukoB cucreM GPS/T'JIOHACC. Ilo
Mepe TMOJy4YeHUsl JaHHBIX CO CITYyTHHKOB NMPUEMHUK H3MepsieT (a3bl HEcyllew u
KOAa, 4YTOOBbl TOYHO BBIYUCIHTH CBOE MECTOMNOJOXKEHHE. 3aTeM MPUEMHUK
nepesaeT 3Ty MHPOpMaNUo 1o paauomoneMmy (ykB, gsm/ gprs wim cdma) Ha
poBep.

PoBep mpuHrMaeT nonpaBku, epeiaHHbie ¢ 0a30BOM CTAHIIUU, U BHOCUT UX
B CBOM COOCTBEHHBIE U3MEPEHHUS MCEBIOAANBHOCTEN IO CITyTHUKOB.

PoBep mpexacraBnser coboit monpmwxHbIM GPS npueMHUK, yCTaHOBIECHHBIN
Ha TEOJe3MYeCKOW BeIIKe WM Oumojae, KOTOpbIH 00pabaThIBa€T CBOH
coOCTBEHHbIE U3MepeHus (a3bl HECylled C y4eTOM TMOIMpPaBOK, MPHUHSATHIX OT
0a30BOIl CTaHIMK, W C BBICOKOW TOYHOCTBIO OIPEICISIET CBOU KOOPIUHATHI
OTHOCHUTEIHHO 0a30BOM CTaHIUU.

[Ipu BBIMOJHEHUH CHEMKH C TMOCHEAYIOmEeH 00paboTKONW pe3yinbTaToOB
M3MEpPEHU B KaMepaJbHBIX yCIOBUAX, KaK MPaBUio, 00a nmpueMHuKa (0a30BbIN U
poBep) pasnenbHO (UKCHUPYIOT CBOM U3MepeHus ¢Gas3bl W/HWIM HECyIel o
CIIyTHUKAaM B T€UEHHUE OJHOTO U TOTO JK€ MHTEpPBAJIa BPEMEHU. JTU JTaHHBIE 3aTEM
00pabaThIBAIOTCSI C HCIONB30BAHUEM MPOrPaMM MOCTOOpaOOTKH (Hampumep,
spectrum survey office).

[Tpu HAcTpO¥iKe MPUEMHHKOB ISl CheMKH B ItK pexunme

Hcnonp3yiite caeayronui nopsioK JeMCTBUM.



I1 BeIMONHUTE NEUCTBUS MO MOJATOTOBKE MPUEMHUKA K ChEMKE, OMMCAaHHBIC B
riase 2.

IT nacTpoiite ogun npueMHuK Kak rtk 6a3y, a npyroi kak rtk posep . Cwm.
Pa3nen “nacrpoliika npuemMHuka” Ha ctp. 3-9.

Jnst  HacTpoiiku paguomoneMa cM. Pazgen  “Hactpoiika 1M poBOro
paauomozema ~’ Ha cTp. 3-5:

II ycranoBuTe 0a30BBIH MNPUEMHHUK HaJl TOYKOHM C M3BECTHBIMU
KOOpJMHATaMH, YTOOBI MPUCTYNUTh K COOpPY JaHHBIX B PEKUME CTATUUYECKOTO
HaOJIFO/ICHUS U TIepeade MonpaBoK. Y CTAHOBUTE POBEP, YTOOBI HA4aTh mpueM Itk
nonpasok. Cm. Pa3gen “pabota ¢ grx1” na ctp. 4-1.

[Ipu HacTpoiike MPUEMHUKOB JIJIsi ChEMKH C TOCTOOPaOOTKOM

Hcnonp3yiite caenyromui nopsaaoK JeMCTBUM.

I1 BeIMOSTHUTE NEUCTBUS MO MOJATOTOBKE MPUEMHUKA K ChEMKE, OMIMCAaHHBIE B
riase 2.

IT HacTpoiiTe OIMH NMPUEMHHUK KaK 0a30BBIM CTAHIINIO, a APYrOol Kak poBep.
Cwm. Pasnen “Hactpoiika mpuemMHuKka” Ha cTp. 3-9.

II ycranoBuTe 0a30BBIA MNPUEMHHMK HaJl TOYKOM C H3BECTHBIMU
KOOpJMHATaAMH, YTOOBl MPUCTYNUTHh K cOOpPY JaHHBIX B PEXKHUME CTATUYECKOIO
HAOMIOJIEHNs. YCTaHOBHTE pOBEp, 4YTOOBI HadaTh COOp JaHHBIX B PEKHUME
CTaTHYCCKMX U KMHEMaThdeckux HaOmromeHuit. CMm. Pazgen “pabora ¢ grx1” Ha
ctp. 4-1. bonmee mnompoOHO o KuHeMaTtuyeckoil cbemke cMm. CrpaBodHoe

PYKOBOZACTBO Spectrum survey field.



IIpakTuyeckas padora Nel

ABCOJIIOTHBIA METO/] CHIYTHUKOBOI'O NO3UIIMOHUPOBAHUA

CnyTHUKOBBIM HaBUTanMOHHBIM prueMHUK GRX1.

[enb paGoOTHLI.

CTyaeHTbl JOJKHBI 03HAKOMHTBCS C a0COMIOTHBIM METOJIOM CITYTHUKOBBIX
ONpeJeNIeH  KOOpPAMHAT,  HAyYUTbCd  KOH(PUTrypHpOBaTh  CIYTHUKOBBIE
NPUEMHHUKU W paboTaTh ¢ HUMU B PEKUME HABUTALIMU U B PEKUME ONpeneNeHus
KOOpJIMHAT.

BromxeT BpeMeHu: 6 4yacos.

Conepxanue 3anstue 1 — O6miee 3HakoMcTBO ¢ TpueMHKOM GRX1

1. OOmee 3HakomMcTBO ¢ mpuemMHukoM GRXI1. 3apucoBaTh BHEUIHUN BUA
npueMHuKa. (O3HAKOMHUTBCS C Ha3HAYeHHMEM KHOMOK Ha TMepeAHel mnaHenu
IPUEMHMKA, 3alucarb. BeIucaTe Ha3BaHUS OCHOBHBIX OKOH MeEHI0. M3yuuts
COJIepKaHUE OKOH.

2. Co3gaHue, pEeNAaKTUPOBAaHME M YyHaleHue myTeBbIX Touek. Co3nare
IIyTEBYIO TOUKY B KAMEPAJIbHBIX yCIOBUSX.

Koopaunatsr:

3amaTh UM TOYKM U €€ CHUMBOJ. 3amucath pe3ynbrar. Co3narh MyTEBYIO
TOUYKY. B KOHIIe 3aHATHS yIAJIUTh CO3JaHHBIE ITyTEBbIE TOUKH.

3. Nuunmmanuzauus. M3MepuTh W 3amucarth BpeMsl MEXKIY BKIIOYEHUEM
MPUEMHHKA M OMNpEIEICHHEM KOOpAMHAT. 3amucarb HOMEpa CIIYTHHKOB, OT
KOTOPBIX MPUHUMAETCS] CUTHAJ, 3apUCOBATh MOJIOKEHNE HAOII01aeMbIX CITyTHUKOB
Ha HeOecHOUW cdepe. OOBACHUTH PA3TUYHBIA YPOBEHb CUTHANIA OT PA3TMYHBIX
cryTHUKOB. Co3/1aTh HECKOJIBKO IMYTEBBIX TOYEK B IMOJEBBIX YCIOBUSX. 3alUCaTh

KOOpAWHATEI, UM, TOYHOCTb.



3ansTre 2 — KOH(Urypauus NIpUEMHUKA, CO3AaHIEe MapIIpyTa, HABUTALUS K
3aJIaHHBIM TOYKAM

1. YcranoButh 4achl npuemMHUKa B cucreMe BcemupHoro Bpemenu UTC,
MIOTOM B CHCTEME MOCKOBCKOT'O BPEMEHH.

2. Co3natb 3 MyTEBBIE TOUKU:

Touka | — Hayano ABMXKEHMs, CO3[JaHHAs Ha MecTe€ BO Bpems 3aHATus |
TOYKA 2 — MYHKT JUJIsl CIyTHUKOBBIX HaOmoaeHui, koopauHatsl B CK WGS-84:

B =51°39'15.8580",

L =39°11'30.1488"

H=101,118 m

TOUYKa 3 — MYHKT FOPOACKOIN NOJUTOHOMETpHUH, KoopauHaThl B CK-42:

X= .. M
V=i M
H=........ M

3. Kondurypanus npuemHnka. MsMeHeHue cuctemsl KoopauHar. [lepeirtu k
cucteme koopauHat CK-42 B mpoeknuu [Maycca-Kprorepa, co3path myTeByro
TouKy 3. BepHyTh ucxoanyt cucreMmy kopauHat W(GS-84, 3anucaTth KOOPJIUHATHI
TOYKH 3.

JlanHbIe 115 TIEpexo/1a U3 OJHOM CUCTEMbI KOOPAMHAT B IPYTYIO:

Ommuncoun WGS-84: a = 6378137 m, = 1/298.257223563.

Onmuncoun Kpacosckoro: a = 6378245 m, = 1/298.3

[Tapametpsr nepexona ot WGS-84 k CK-42 (User system):

Cnpur Havana koopauHat: dX =+25 M, dY = -141 M, dZ =-80 m.

[TapameTtpst cuctemsl ['aycca-Kprorepa (User UTM Grid):

MaciTad BIOJIb OCEBOro Mepuanana =1,

HMpuHA 30HbI 60,

cMmemenue ocu +500 000 m.

4. Co3gaTh MapuIpyT, MNPOXOIAIINA dYepe3 Touku 1-2-3. 3ammcathb
PacCTOSIHUSI MEXAY TOYKaMH U COOTBETCTBYIOIINE a3UMYThI HAITPaBICHUM.

5. HaBuranus co CyTHUKOBBIM ITIPUEMHUKOM.



6. [IBmkeHHe K 3aJaHHOM IYTEBOM TOYKE. 3amucaTh CKOPOCTb JABUKEHUS.
IIpocne- nute Ha ctpanunax KOMITAC u KAPTA wu3MeHeHue pacCTOSHUS U
CKOpOCTH.

7. OnpenenuTs NOBTOPHO KOOPAMHATHI HAYaJdbHOW IIyTEBOM TOYKH.

3anucarh UX U OOBSCHUTH PACXOXKACHUE B KOOpJAUHATAX.

Bompocsl o padore

1. Pacuiudposats Tepmunst [ JIOHACC, GPS.

2. Cucrembl koopaunat WGS-84, CK-42, CK-95.

3. Cuctemsbl Bpemenu UTC u LOCAL TIME.

4. IlpuHuMN ompeAesieHUus: KOOPJAUHAT MYHKTOB C TTOMOIIBIO CITyTHUKOBBIX
cucteMm GPS, I'JTTIOHACC.

5. Uro Takoe aOCOJIFOTHBIM MeToa ompejeneHus koopawHaTt? TodHOCTh
3TOr0 MeToza. MIcTouHNKM OIIMOOK B a0COTIOTHOM METO/IC.

6. Uto Takoe myTeBble TOUKH? METOIbl CO3/1aHUS ITyTEBBIX TOYEK.

7. UTo Takoe TpEeK U MapupyT?

8. B yeM mpuHIUMIIMAIBbHOE OTJIWYHE T'€OJI€3UYECKOr0 MYHKTA, CO3JAaHHOIO
TPaAULIIMOHHBIMU T€0JI€3UNYECKUMH METOJAMHU, OT MYHKTA, MPEIHA3HAYEHHOTO JJIS

CITyTHUKOBBIX HAOTIOICHUIA ?



IIpakTnueckas padora Ne2
CnyTHuKOBas annaparypa norpedure/isi. Bei0op cmyTHHKOBOI anmapaTrypbl

Henp. M3yunth THUOBI M TOTEHLMAJIBbHBIE BO3MOXHOCTH CIIyTHUKOBOU
anmaparypbl, OCBOUTh METOAWKY BBIOOpPA CITYTHHKOBOM ammaparypsl IS
BBITIOJTHEHUST KOHKPETHBIX Tomorpado-Teoe3nueckux padboT H ompeneieHus
MHUHHAMAJIbHON KOMIUICKTHOCTH.

bromxeT BpeMenu: 2 yaca

Conepxanue pabOTHI.

. M3yuntb TUIBI W TOTCHIMATBHBIC BO3MOXHOCTH CIyTHUKOBBIX
NPUEMHUKOB U aHTEHH (KOJOBBIE, KOJ0BO-(a3oBwie, dazoseie: G, G+G, L1, L1+
L2).

2. BeiOpaTh THI W MOJEIb CIYTHHKOBOHW ammaparypbl IS BBITOJTHCHHUS
KOHKPETHBIX PAa0OT (COTVIACHO BapHaHTOB) M OIPEICIUTh €€ KOMIUICKTHOCTD.
Breibop cryTHMKOBOM ammapaTypsl O0OCHOBaTh (TaMm, TJIe 3TO HEOOXOIUMO,
BBIMIOJTHUTH PacuyeT TOUHOCTH U INIOTHOCTU I'€0J1€3MUYE€CKOM OCHOBBI).

3. Tloka3aTh Ha pUCYHKE OCHOBHBIE DJIEMEHTHI BBHIOPAHHOW CIYTHHUKOBOM
anmapatypbel. TpebGoBanue k odopmiieHuto paboTel. PabGoTa gokHA OBITH
odopmiIeHa Ha OJHOM CTOpPOHE He Oojee 4 CIIUTHIX CTAHIAPTHBHIX JIMCTOB OEJIoi
oymaru dopmata A4 pasmepom 210x297 um coaepkarh: TUTYJIBHBIH JIUCT WU
TEKCTOBYIO 4acTh. Ha TUTYyNbHOM JMCTE 00513aTE€IbHO YKA3bIBAETCS HAMMEHOBAHHE
y4eOHOTr0 3aBe/ICHHs], MHCTUTYTA, CIIEUAIbHOCTh, HOMEp MPaKTUYECKON paboThl U
ee Tema, HOMEp BapuaHTa, (aMuiIug CTyJeHTa W TOATpymma, (QamMuims
mpernofaBarensi. B TEKCTOBOW YacTW 00s3aTENbHO yKa3bIBaeTCad Ielb U
colepkaHre padoThl, OOOCHOBAHHWE BHIOOpPA THIMA W MOJEIN CIIyTHUKOBOM
anmaparypbl, MHHHMAaJIbHas KOMIUIEKTHOCTh CITyTHUKOBOHW ammapaTypbl IS
BBITIOJIHEHUS pa0OoT (COrIaCHO BapyaHTA).

BapuaHTsl:

1. Omnpenenenrie Ha MECTHOCTH MECTOIIOJIOXKEHUS IMYHKTOB TIPH

BbINOJIHeHUU PaboT mo o0ciienoBaHNIO U PEKOTHOCITUPOBKE.



2. OnpenaeneHue KOOPJIUHAT MYHKTOB B OOJOTHCTO-TaCkKHOM MECTHOCTH C
MOTPEIIHOCTHIO B3aMMHOTO TIOJIOXKEHUsI He Oosiee 1M B YCIOBUSX pa3psHKEHHOM
reoocHOBbI (6a3oBbie MuHUM 100-150 KMm).

3. OnpeneneHue KOOPAUHAT MYHKTOB CITYTHUKOBOM I'e€0/€3UYECKON CETU C
MOTPEIIHOCTHIO B3aUMHOI'O MOJIOKEHUsSI He Oosee 2 cM (0a30oBble TMHUU HE Oolee
10 xm).

4. BeimonHeHue paboOT MO CO3JAaHUI0 CHEMOYHOTO OOOCHOBAaHHMS Ha
3aCTPOCHHON TEPPUTOPUH JIJIsi KpynmHOMaciuTabHo# cbemku 1:2000.

5. OmpeneneHue KOOPJUHAT TUIAHOBO-BBICOTHBIX OTMO3HAKOB JUISI CHEMKH
maciraba 1:5000.

6. BpInmosHEHUE TMOCTOSHHBIX CITYTHUKOBBIX HAONIOJEHUM HaA MYyHKTax
OAIC.

7. OnpeneneHue KOOPAUHAT MYHKTOB CIyTHUKOBOW T'€0JICE3UYECKON CETH C
MOTPENTHOCTHIO B3aUMHOTO TMOJOKeHUs1 He Oosee 1-2 cm (6azoBwie auHuu 20-30
KM).

8. BrobimosiHeHHe paboOT MO CO3aHUI0 CHEMOYHOTO OOOCHOBAaHUSA W
KpynHoMaciTabHo# creMku 1:1000.

9. OmnpeneneHue CBOEr0 MECTONOJIOKEHHUS B MPOLIECCE JBMKEHHUS Ha
aBTOTPAHCIIOPTE.

10. Onpenenenre KOOPAMHAT MEKEBBIX 3HAKOB OTHOCHUTEIBHO OJFKANIITNX
IYHKTOB TOPOJICKOM T€O0IE3UYECKOM CETH CO CPEIHEH KBaJAPATUUECKOU
MIOTPEMIHOCTHIO 5 CM.

11. Co3znanue BbIcOKOTOUHOU Teoaesndeckot cetu (BI'C) co cpemneit
KBaJpaTH4e- CKOM MOrPEeUIHOCTHIO B3AMMHOTIO MOJI0KEHHS TYHKTOB 1-2 cM.

12. Co3nmanmne cmyTHUKOBOM reoaesnueckoil cetn 1 kmacca (CI'C-1) co
CpelHel KBaJAPAaTUYECKON TMOTPEIIHOCTHI0 B3aWUMHOTO TOJIOKECHHS TMYHKTOB 1-2
CM.

13. Co3pgaHue CHyTHUKOBOW TOPOJACKOM Teoie3udeckor cet 1 Kkiacca
(CTTC-1) co cpemneil KBaJpaTHYECKOM MOTPEHTHOCTHIO B3aUMHOIO IOJIOKEHUS

IYHKTOB 1-2 cM.



Jlutepartypa.

1. ArronoBuu K.M. HMcnons30BaHuEe CIyTHUKOBBIX PaJMOHABUTALMOHHBIX
cucteM B reoaesuu. B 2 1. T.1. Monorpadus / K.M. Antonosuu; I'OY BIIO
«Cubupckass rocygapcTBEHHass reojae3udeckas axagemus». - M.: OI'VII
«Kaptreouentp», 2005. — 334 c.

2. Anrtononu K.M. Hauranumonno-ronorpapuyeckas GPS-cucrema
PATHFINDER. [IpakTukyM 1Ji CTYJI€HTOB T€0J€3UUYECKUX crienuanbHocTei. Y. 1.
Hosocubupck, CI'TA, 1995 r.-44 c.

3. PyKOBOACTBO MO CO3/IaHUIO0 U PEKOHCTPYKIIMHU FOPOJACKUX T'€0I€3NYECKUX
cereil ¢ ucnonp3oBanueM cnyTHUKOBbIX cucteM ['JIOHACC u GPS. I'KHMHII

(OHTA) — 01-271-03. M., [THUMUT AuK, 2003 .

Bomnpocer mo teme paboTh

1. Knaccudukanusi CmyTHUKOBOH aImapaTrypahl.

2. K kakomy Tuny (1Mo pa3iudyHoOd KilacCU(PUKALKUKU) OTHOCUTCS BhIOpaHHAas
anmaparypa?

3. Kakas anmapatypa TouyHee - ¢pa3zoBasi Uiu KOAOBas, U Moyemy?

4. TloueMy OIHOYACTOTYIO ammapaTypy HE PEKOMEHIYETCS HUCIIOJIb30BaTh
pu paccTosHusAX 6omee 10 km?

5. O6ocHOBaTh BEIOOP ammapaTyphl JJIsl CBOETO BapHaHTA.

6. Ha3BaTh HECKOIBKO (pUpM-TIPOU3BOIUTENIEH CITYTHUKOBOM ammapaTyphl.

7. TlacmiopTHasi TOYHOCTh MPUEMHHUKA TMPU CTATUKE B IUIaHE: 3MM

wtoc/mMunyc 1 PPM. KakoBa Oyzaer ommbka B riane npu pacctosann 10 km?



IIpakTnueckas padora Ne3
Co3nanue reoge3nyecKux cereil ¢ NPUMEHEHUEM CIIyTHUKOBBIX TEXHOJIOIMH

Lenp. M3yunTh TEXHOIOTMYECKHE OCOOEHHOCTH CO3JaHUSl CIYTHUKOBBIX
reojie3nueckux cereid. OCBOUTH TEXHOJIOTHIO COCTaBJIEHUS paboyero MmpoekTa u
IIPOTrpaMMBbl CITyTHUKOBBIX H3MEPEHHUI.

Coneprxanue pabOThI.

1. M3yuuTb  TEXHOJOTHMYECKYID CXEMY  CO3JIaHMSl  CIIYTHHKOBBIX
re0/Ie3NYECKUX CETEM.

2. OcBoUTb  OCOOEHHOCTH  CO3JaHUS  CIYTHUKOBBIX  TOPOJCKHX
re0/Ie3NYECKUX CETEM.

3. BBINOJHUTE NPOEKTUPOBAHUE CIYTHUKOBOW TOPOJCKOW T€0JI€3UYECKOU
cetH, coctosmei u3 ucxonnoro nynkra (MUII), mynkros xapkacuoit cetu (KC) u
NYHKTOB CITyTHUKOBOM TOPOJICKON reoae3nudeckoil cetu nepsoro knacca (CITC-
1). CocraButh Trpaduueckyro dYacThb MpoekTa B BuAe JokyMmeHTa «Cxema
CIIyTHUKOBOM reoae3nuyeckoil ceru ropoaa N». CocTaBUTh MNporpamMmy
CITyTHUKOBBIX U3BMEPEHUN Ha IYHKTaX FOPOJICKOMN T€01e3NUECKON CETH.

4. CocTaBUTh MOSICHUTEIBHYI 3alUCKy IO peaju3alid CIIyTHHKOBBIX
U3MEPEHUM HA MyHKTaX CIIyTHUKOBOM TOPOACKOM re0Ie3UYECKOMN CETH.

Broker BpeMeHu: 6 yacos

TpeboBanus k opopMieHUO PabOTHI.

B TekcroBoil wyacTM MPUBOIATCS clenyromue JToKyMeHThl: 1. Cxema
CIIyTHHUKOBOW TIe0Je3uYecKor ceTh ropoaa N Ha KOTOPOM COIVIaCHO YCJIOBHBIX
0003HAaUYEHUN TPHUBEACHBl TI€O0JE3UYECKUE U TIPaBUMETPUYECKHE ITYHKTHI,
HUBETUPHBIC 3HAKW; U3Mepsiembie He3aBucuMble 0a3zoBbie muHuu KC u CI'TC-1 B
COOTBETCTBYIOIIMX pPAacCTaHOBKAX CIYTHUKOBOHM ammapaTypbl. 2. Ilporpamma
CIIyTHUKOBBIX HM3MEpPEHHH, KOTOpas COACPKHUT PACCTAHOBKH CITyTHUKOBOM
anmnapatypbl Ha IYHKTaxX CIIYTHUKOBOW reoje3ndeckoil cetu. 3. IlosicHutenpHas
3alMCKa, KOTOpas COAEPKUT IMepedyeHb pabOT HEOOXOIMMBIX ISl BBITOJHEHHS
CHYTHUKOBBIX HM3MEpPEHUH, OOBEMBI, CPOKM WU MEPONPUATUS I peaju3aluu

CIyTHUKOBBIX HW3MEpPEHUN. VYKazaHusi K BBIIOJHEHUIO paboTel. Pabota



BBINIOJIHSACTCS Opuragoil M3 Tpex CTyAeHTOB. Ilpu BbIMONHEHUH pabOTHI
PYKOBOJICTBOBATbCSI TPEOOBaHUSIMU HOPMATHUBHO TEXHHYeCKoro axrta [l1].
Hcxoanple naHHbIE AJIs BBIIOJHEHUS pa0OThl IPUBEACHBI JAJIEE 110 TEKCTY.

B ropone N momans kotoporo cocrasisier okoigo 60 km2 B 2005 rony
BBINIOJIHEHO MPEIIPOECKTHOE 00CiIeJ0BaHUE MYHKTOB TOPOJACKON T€0Je3UYecKon
CEeTU W INYHKTOB TrOCYAapCTBEHHOM I'€0I€3WYECKON OCHOBBI, PEKOTHOCUMPOBKA U
3aKia/ika LEHTPOB HMCXOAHOTO IMYHKTa, MPHUOJMKEHHBIE KOOPIHUHATHI KOTOPOTO,
OTIPENICNAIOTCSA B 3aBUCUMOCTH OT BapuaHTa (X= 1004000+ 500* Ne BapwuanTa,
¥=1014000+ 500* Ne BapuanTa B M). Pe3ynpTaThl BbIIOJHEHHBIX padoT B 2005
roay npusezeHsl B Tabnuie Nel. Ha ocHoBanuu nanubix tabmuibl Nel cocTaBUTH
cxemy pabouero mpoekta B macmTadbe 1:100 000. Ha cxeme yka3aTb MYHKTBI
CIIyTHUKOBOM TOpPOJACKO# reoae3nyeckor cetu: ucxomublii myHKT (MUII), myHKTHI
kapkacHol cetu (KC) u mynktel CI'T'C-1, He3aBucuMBbIe 6a30BbIe TMHUU- BEKTOpA
B COOTBETCTBUM C TPHUHATBIMH YCIOBHBIMU 0003HaueHUsIMU. COCTaBUTH
IporpaMMy CITyTHUKOBBIX U3MEPEHUN HA IMIYHKTaX TOPOJICKOM T'€0/Ie3NYECKON CETH
B 3aBHCHUMOCTH OT KOJMYECTBA CIYTHUKOBBIX INPUEMHUKOB 2+Ne BapuaHTa.
CocTaBUTh MOSICHUTENBHYIO 3AMMCKY K paboueMy MpOEKTY.

Jlutepartypa:

1. PykoBOJCTBO IO CO3IaHUIO0 M PEKOHCTPYKIIMU F'OPOJCKUX T'€0IE3NYECKUX
ceTell ¢ uc- nosib3oBaHueM ciyTHUKOBbIX cucteM [JIOHACC u GPS. I'KHUHII
(OHTA) - 01-271-03. M., THUUT AuK, 2003 r.

2. AntonoBuuy K.M. Hcnonp30BaHME CIYTHUKOBBIX PadOHABUTALIMOHHBIX
cuctem B reone- 3un. B 2 1. T.1. Monorpadus / K.M. Arronosuy; 'OY BIIO
«Cubupckas rocymap- CTBEHHas Teoje3ndeckas akaaemus». - M.: OI'VII
«Kaptreouentp», 2005. — 334 c.

3. Koncnekrsl jgekuuii o kypey «GPS- TexHonorum»

Bormpocsl o Teme paboTsl

1. ITousiTre 3aBUCUMBIX U HE3ABUCUMBIX 0a30BbIX JIMHUNA.



2. CocTaBUTh IPOrpaMMy CIYTHUKOBBIX M3MEPEHUM I 3aJaHHOTO YHWCIa
IIyHKTOB Y IPUEMHUKOB.

3. Jlmg 3agaHHOrO 4Yucia MYyHKTOB M NPUEMHUKOB paccuuTaTh oOIiee
KOJMYECTBO 0A30BbIX JTMHUN U YHCIIO HE3aBUCUMBIX U3 OAHOTO CEaHCa.

4. Yo Takoe MIcXONHBIN MYHKT CIYTHUKOBOM I€01€3UNYECKOM ceTn?

5. Jng yero HeOOXOAMMO 3HAThb KOOPAMHATBHI HCXOJHOTO ITyHKTa

CITyTHUKOBOM re0J1e3u4eCcKOi ceTn?



IIpakTnueckas padora Ned
IlinanupoBaHue ceaHCOB CIIyTHUKOBBIX HA0II0ICHU .

Henb: IlpakTuueckoe OCBOEGHHE TEXHOJIOTMU IUIAHUPOBAHUSL CEAHCOB
HaOIIOACHUIA.

bromxer Bpemenu: 4 yaca

Coneprxanue pabOThI:

1.O3HaKOMUTBCSI € TPOTPAaMMHBIM OOECIEUCHHEM [Jisd TUJIaHUPOBAHUS
CIIyTHUKOBBIX HW3MEPEHUM, U3YYUTh METOJMKY COCTABJICHHUS JUarpaMMbl
npenstctBuil.  MccnmenoBarh  M3MEHEHHE  T€OMETpUUECKUX  (DAKTOPOB B
3aBUCUMOCTU OT BPEMEHU HAOJIOJICHUH, OTKPHITOCTH PaJIMOTOPU30HTA U HATHYUS
MPENSTCTBUI HAa MyTH MPOXOXKICHUS CUTHAJIA OT CITyTHHKOB.

2. Ionyuuts anbManax cnyTHUKOB 'HCC pasHbiMu criocobamu: u3 Qaiina
Habmoaenui, wiu ¢ carita MAHIL T'JIOHACC.

3. CocTaBuTh AUArpamMmy NPENSTCTBUA U BBIMIOJHUTH (COTJIACHO BapHaHTY)
IUTAHUPOBAHUE Ce- aHCOB HAOJIOJICHUIM Ha MYHKTaX CIIYTHUKOBOW I'€0J1e3MYECKOM
cetu. VMcxomgnbie naHHble UIsl BBINOJMHEHUS paboThl. N — HOMep BapuaHTa 1.
[TpubnuxenHusie KOOpAMHATHI paiioHa pabdotr: B=51° +2*N | [=39° , paznuna
Bpemenu ¢ UTC — 3 yac.

2. JlaTa HaOIIOACHUIA: 1aTa BBIJAYN 3aJaHHS.

3. Bpems — cBeTio€e BpeMsi CyTOK Ha 3aJaHHYIO J1aTy.

4. TIpoaoJDKUTENIBHOCTh HEMPEPHIBHOTO CeaHca HabmoeHui — 4 Jaca.

5. Macka mo BwIicOoTe - 15°, MHHUMAJIBLHOE KOJIHMYECTBO HAOIIOIaeMBIX
CITyTHUKOB — 6, MakcuMajbHOe 3HaueHne PDOP — 8.

6. IlpensTcTBUs AJIsI MPOXOKIACHUS paTUOCUTHANA: PEKJIaMHbIA mUT. B
pe3yiabTaTe MHCTPYMEHTAIBHOM CHEMKH NPEHSTCTBHUS (PEKIaMHOTO IIWTA)
MoJIy4eHa clhenyromas wH- ¢opmanusa: Touka Nel. Aszumyr = (170 +5 Ne
BapuaHTta). Yrona HakioHa = (30 +5 Ne BapuanTa). Pacctosnue qo npensitcteust 10
M. Touka Ne2. Azumyt = (180 +5 Ne Bapu- anrta). Yron Hakinona = (35 +5 Ne

Bapuanta). Paccrosinue no npenstctBus 11 M. 3anonuuts [punoxenue 1.



7. 1manupoBaHue BBINOJHUTH JJIsl COBMECTHOTO MCITOJIb30BAHMS CITyTHUKOB
GPS u I'JIOHACC.

8. ApMaHax, He cTaplie Mecsia OT 1aThl HAOIIOICHUS.

Meronnueckue ykazaHusi K BbIIOJHEHHIO paboThl. PaboTa moimkHa OBITH
opopmiieHa Ha JnucTtax Qopmara A4 U COAEpPKAThb: TUTYJIBHBIM JHUCT, TEMY H
cojiep>kaHue paOOThl, BApHaHT U UCXOJIHbIE JJAHHbIE, TIPUIIOKEeHHE 1.

B pesynbrare mianupoBaHus cleayeT MOJYYUTh U IPUIOKUTH K pabore:

Huarpammer: - unciia PDOP, HDOP, VDOP; - uucno cnyTHukoB; PucyHku:
- HeOecHas cdepa ¥ TPEKH CIYTHUKOB; TabiuIbl: - pEKOMEHIYeMble MHTEPBAJIbI
HaOmonenuii. [locie BeIMoMHEHUST pabOTHI JaTh 3aKJIOYEHUE: C 3aJlaHHBIMU
YCJIOBUSIMA CIYTHUKOBBIX HAOJIOJACHUS ... YWCIa ... MecSlla B TOYKE C
KOOpJIMHATAMHU ... PEKOMEHJIYETCS BBITIOIHATH W3MEPEHHUS C ... MO ... 4YacoB

(ykazaTb Bpems).

Bompocs o TeMe paboThl

1. JI71s1 4ero BBIMONHSIOT TUIAHUPOBAHUE CITYTHUKOBBIX U3MEPEHUI?

2. Kakue mapameTpsl 3aJ1a10T MIPH MJIAHUPOBAHUU ?

3. Yto Takoe aJibMaHaXx, W I'JI€ €r0 MOKHO B3SITh?

4. Yto takoe Macka no BeicoTe?

5. Uto Ttakoe reomerpuueckuii pakTop? OT 4ero oH 3aBUCHUT?

6. Ilpu ommbOke HW3MEpEeHHS IICEBJOJATLHOCTH B 2 M TCOMETPHUYCCKUU

dakrop PDOP pasen 4. KakoBa omuOka onpeneneHus MeCTOMOIOKESHUS ?



