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3amanue st KypcoBOM paboThl o auciuiuinHe «KocMmudeckast reone3us

TpeboBanus Kk 0popMIICHHUE CMOTPETh B METOIMYECKUX YKA3AHMIX K
KypCOBBIM paboT, MPECTABICHHON Ha caiiTe By3a.

Tema: [IpoekT co3maHus reoie3nIeckoil CeT KOCMHUYECKIME METOIaMH Ha
TEPPUTOPHHU. ... (JIONIKMCATh CBOM paiioH)

BBenenue
1 O6mume cBefaeHus 00 yJyacTKe UCCISAOBaHUS

1.1 ®usuko-reorpadpuyeckas XapakKTepucTUKa
1.2 Tonorpado-reoae3ndeckas H3y4eHHOCTD

2. I'eope3nueckne CUCTEMBI KOOPAUHAT

2.1 IlpocTtpaHcTBEHHAs NPSIMOYTOIbHAS CUCTEMA KOOPAUHAT
2.2 Tlnockast npsIMOYTOJIbHASI CUCTEMA KOOPJIUHAT

2.3 TeoueHTprUECKasi cuctemMa KOOpAuHaT

2.4 Tlepexon K MECTHOM CUCTEME KOOPIUHAT

3. ITpoekT co3aanus T€0Ae3UYECKON CEeTH

3.1 Tumbl CIyTHUKOBBIX TOPOACKHUX CETEU

3.2 IIpuHUMIIBI TOCTPOESHHUS TOPOACKOM I'€0/1e3UUECKOM CETH CITyTHUKOBBIMU
TE€XHOJIOTUAMU

3.3 IIpoekTt cetn

3.4 Metonuka HaOJIO/IEHUS HA IMTyHKTaX T€0JE3UUECKON CETH

3.5 PacueT HEOOXOUMBIX MTapaMEeTPOB JJIsl IPOBEICHUS CITyTHUKOBBIX
HAOJTIOICHUIM

3akioueHue



1. Co3nanue mpoekTa onopHOM (CbeMOYHOI ) re01e3uUeCKOM CETH

Co3znanue ONMOpHBIX (ChEMOUYHBIX) I'€OAE3UUECKUX CETEH SBISAETCS OHUM U3
OCHOBHBIX BHUJIOB T€0/IE€3MYECKUX pPAOOT NPOBOJUMBIX C LENbIO IOJy4YEHUS
KaTaJIOrOB BBICOKOTOUHBIX TI'€OAE3MYECKUX KOOPAMHAT IIYHKTOB C OLICHKOW HX
ToyHocTU. Karajmorm KoOOpAMHAT MYHKTOB TpeOyKTCS TMpU  MPOBEACHUU
IOPAaKTUYECKUX BCEX BUJOB TOINO-TEOAEC3UUYECKUX CHEMOUHBIX pabOT, MPUBSA3KE
MaTepHuaoB a3poPOTOCHEMKH U MHOTUX JPYTUX FE€OAE3NYECKUX U U3bICKATEIbCKUX
pabotax. [lepBbIM 3TamoM co3gaHusl TaKUX CETEW SIBISETCS UX MPOEKTHPOBAaHUE.
OCHOBHBIE LIeJIA TPOEKTUPOBAHUSI CETH:

« CooTBeTcTBOBaTh TPEOOBAHUAM CHEMKHU
«  OnTUMH3UPOBATH MPOBEICHUE MOJIEBBIX PAOOT
« OOecneunBaTh KOHTPOJIb JaHHBIX, COOPAHHBIX B MOJIE
« BrigaBate 10CTOBEpHBIE PE3YIABTATHI
OCHOBHBIE IPUHLIUIIBI U COBETHI TPOESKTUPOBAHUS F€OE3UUECKUX CETEH:

l. Haiinure docmamounoe 4ucio OnopHbIX MMyHKTOB B 00JIaCTH MPOEKTa

Il.  Mcrons3ylTe B CETH XOPOULYI0 TEOMETPHIO

.  HWcnonw3yiiTe Hezasucumble 6a30BbIC TUHUU

V. OOecIeusTe B CETH U3OLIMOYHOCHb

V.  HWwmeilite 2 Hezasucumbix HaOMOACHUS (Ceanca) A KaXA0U CTaHIun

VI. Hcnonp3yiite crtaHuum c xopouweu eudumocmvro WC3 u  Huzkou
MHO201Y4e80CHbIO




Tunbl CIyTHUKOBBIX FOPOACKHUX ceTeil

Tun ceTn TounocTh OTHOCHUTeILHAS 3navenus
onpe/ie/IeHAs ommoKa CpeTHHX
KOOP/MHAT, onpeaesIeHust MOrpenrHocTe
cM JIMHHAH B3aHMHOT0
He rpyoee MOJI0KeHH S
NYHKTOB,
MM
ucxo e myHKT (MIT) 1-2 1:1 000 000 -
kapkacHas cetb (KC) 1-2 1:500 000 15
CIIyTHHKOBAs rOpojicKas 1-2 1:150 000 20
reojie3nueckas ceTh 1 Kiacca
(CITC-1)
CITYTHHKOBAs TOPOJICKas reojie3nueckas ceTh 2 Kacca 1:150 000 -
(CITC-2)
_..'*;\.._ Hommssie myEETs

|I| [TVEETH E3PEICEOHE CoTH

®) Iyem CTTC

- OOUH WIM HeCcKoJbKo HcxonHbix myHkToB (MII) cosmarorcs B ropomax
momaabio He MeHee 100 kB. kM ¢ HaceneHueM He MeHee S00 ThicAY YeIoBEeK U MpH
HaJIMYMK NEepCreKTUBBI MpeoOpa3oBanus uX B MyHKTsl GAT'C, BI'C wim noctostHHO
JEUCTBYIOIINE IMYHKTHI JJI1 HABUTALIUOHHBIX CUCTEM;

- JUIsl HACEJICHHBIX MYHKTOB Iuiomaabio 10 20 KB. KM JOMyCKaeTcs
oObenuHenre ucxoaHblx MyHKTOB (MII) m mnynkroB kapkacHoit cetu (KC);
HaOJIFOIEHUS TPU 3TOM BBITIOIHSIIOTCS MO MPOrpaMMe MyHKTOB KapKaCHOM CETH;

- mwiotHocTh KC cocraBmser 1 myHkt Ha 40- 100 kB. KM TOpOJIICKOM
reo/Ie3M4ecKoil ceTu, HO B JIIOOOM Cilydyae HE MEHEe TPEX IyHKTOB;

- wiotHocth CITC-1 cocraBnsger 1 nmyHkT Ha 5-40 KB. KM TOpOACKOM
re0JIC3UUYCCKOM CETH;

- motHocth CITC-2 pomkHa yAOBIETBOPSITH TEKYIIHE MOTPEOHOCTH
TOPOJICKOTO Ie0Ie3NUECKOr0 000CHOBAHUS.

OO111as TUIOTHOCTD 3aKPEIJICHHOT'O TOPOJICKOT0 Ie0Ie3UYECKOr0 000CHOBAHUS
JIOJIKHA COOTBETCTBOBATH!

- INIOTHO 3aCTPOCHHAs TEPPUTOPUS HE MEHEE — 16 ITyHKTOB Ha 1 KB. KM
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- c11abo 3aCTpOEHHAs TEPPUTOPHS HE MeHee — 4 TIyHKTa Ha | KB. KM

- HE3aCTPOCHHAs TEPPUTOPUS HE MeHee — | MyHKT Ha | KB. KM.

[Tynkrel kapkacHou cetu (KC) momkHbl ObITh MakCUMaldbHO COBMEUIEHBI C
UCXOJTHBIMU ITYHKTAMHU paHee CO3IaHHON TOPOJICKOM CeTH 1 OMMKaN UMK TyHKTaMU
rocyaapcTBeHHoOM cetu. B kauectBe coBmenieHHbIX MyHKTOB KC npeanouTuTeasHo
BBIOMpATh CYIIECTBYIONIUE MMYHKTHI TIIYOOKOTO 3aJ0XKEHHUS JIMOO HAJICTPOWKH Ha
3MaHUSAX. 3aKIaJKa JOMOTHUTEIBHBIX MYHKTOB MPOU3BOIUTCS B UCKIIOUUTEIBHBIX
ClIydasix [EHTpaMH [IyOOKOTO 3aJI0KeHHsI. THIl IIEeHTpa BHOBD 3aJI0’KEHHBIX ITyHKTOB
YCTaHABIMBAETCS B 3aBHCHUMOCTU OT (DU3HKOreorpauyecKux YCIOBUN U TITyOUHBI
IIPOMEpP3aHusl TPYHTA B COOTBETCTBUU C TpeOoBaHMsAMHU «IIpaBui 3akiiaiki LIEHTPOB
Y PENEPOB Ha IYHKTAX I€OIE3NYECKON U HUBEIIUPHOU CETEN».

[IyHKTBI CITyTHUKOBOW TOpojickoi reoje3nudeckoi cetu 1 kmacca (CI'TC-1)
JOJKHBI OBITh MAKCUMAJIBHO COBMEIICHBI C COXPAaHUBIIUMHUCS ITyHKTAMH TOPOJICKOM
TpuaHrymsauuu 1, 2 u 3 KJIaccoB, a TakK€ C OCHOBHBIMU Y3JOBBIMU ITyHKTaMU
TOPOJICKOM TOJIMTOHOMETPUM W TYHKTaMU BBICOKOTOUHBIX CETEW CIEIUaIbHOTO
Ha3Ha4YeHUs (Teo/ie3udecKas CeTh JJI CTPOUTENbCTBA METPOIIOIUTEHA, HUBEJIUPHAS
CeTh U Jp.). 3aKiaJKa JOMOJHUTEIbHBIX MyHKTOB MPOU3BOAUTCS B HEOOXOIMMBIX
cirydasix JJis odecredeHus: Heooxoaumoi moTHocTH cetu. Llentprr mynkroB CITC-
1 mpeactaBisitoT cO0OM HEHTPHI CYHIECTBYIONIMX IMYHKTOB, MNPEIINOYTUTEIHHO
yOOKOTO 3aJIokKEHUs JUOO HAJACTPOMKH Ha 3/1aHMUsIX. BHOBB 3akiajbiBacMble
LEHTPBI JOKHBI OBITh IIEHTPAMU ITTyOOKOTO 3aJI0KEHHS WJIM CTCHHBIMH IMapamH.
Tun 1eHTpa BHOBb 3aJI0KEHHBIX IMMYHKTOB YCTaHABIMBACTCS B 3aBUCUMOCTH OT
bu3uKo-reorpapuyeCcKuX yCIOBUHN U ITyOUHBI TPOMEP3aHUsI TPYHTA B COOTBETCTBUU
¢ TpeboBanusIMU «[IpaBui 3ak1a Ky [IEHTPOB U PENEPOB HA MTYHKTAaX I'€0/1€3NYECKOM
Y HUBEJIMPHOU CETEN»

[IyHKTBI CITyTHUKOBOM TOpOJICKOM Teoje3ndeckoil cetu 2 kiacca (CI'TC-2)
JIOJIKHBI OBITh MAKCUMAJIBHO COBMEIIIEHBI C COXPAHUBIIUMHUCS TyHKTaMH TOPOJICKOM
MOJIMTOHOMETPUH, TYHKTAMH BBICOKOTOYHBIX CETE€Hl CIEeNUaIbHOTO Ha3HAYCHUs
(reonme3myeckas CeTh ISl CTPOUTEIHCTBA METPOTIONUTEHA, HUBEIIMPHAS CETh U JIp.) U
MYHKTaMU ChEMOYHOM CETU. 3aKiIajika JOTOJHUTEIbHBIX ITYHKTOB TIPOU3BOIUTCS B
HEOOXOIUMBIX CIIydasx sl oOecreueHus He0OXOAMMOM TUIOTHOCTH ceTH. LIeHTpHI
COBMEIICHHBIX U BHOBb 3akjaabiBaeMbix MyHKTOB CI'T'C-2 MoryT ObITh HIEHTpaMH
KaK NIyOOKOTO, TaK U MEJIKOTO 3aJI0KEHUsI, CTEHHBIMU NapaMH WM HaACTPOMKAMHU
HA 31aHUSX. [IyHKTBI CITyTHHKOBOM TOPOJACKOM T'€0JI€3NUE€CKOM CETH BCEX
KJIACCOB JIOJKHBI YIOBIIETBOPSATH TPEOOBAHUAM JIOJITOBPEMEHHON COXPAaHHOCTH H
CTAOMJIBHOCTH TOJIOKEHHUS.

@dakTophl, MEHIAIOIIKE TPHEMY CITYTHUKOBBIX CHUTHAJIOB (paauoIOMEXH,
HKpPAHUPOBKA MPUHUMAEMbIX CUTHAJIOB, HAJIMYUE OTPAKAIOIIUX OOBEKTOB) TOJIKHBI
OBITH BBISBIICHBI M YCTPAHEHBI MU CBEACHBI K MUHIMYMY.

IIpyHUMIIBI MOCTPOEHUS TOPOACKON reoie3n4eCKOi CeTH CIIYTHUKOBbIMU
TEXHOJIOTUAMH



Jlo Hawama mnpoBeieHHs pabOT B 1eNAX OOecleyeHus: MPEeeMCTBEHHOCTH
reoie3nyeckoil MHGOpMaLMK JTOJKEH OBITh BBIMOJHEH aHAJIU3 CYHIECTBYIOUIUX Ha
TEPPUTOPUU TOPOJA TEOAEC3UYECKUX MOCTPOCHUN M YCTAHOBIEHA WX TOYHOCTD.
PeanbHast TOYHOCTH B3aMMHOTIO IOJIOKEHHUSI MYHKTOB CYIIECTBYIOIIEW TOPOJCKOMN
CETU M TOCYIapCTBEHHOM I€0/Ie3NYECKON CETU BOKPYT ropoa ONpPENEIISIETCS MyTEM
CpPaBHEHMS JJIMH KOHTPOJIbHBIX JIMHUM, IOJYYEHHBIX U3 CIyTHUKOBBIX U3MEPEHUN U
BBIYMCIICHHBIX 110 3HAYEHUSIM KOOPJIUHAT ITyHKTOB.

OnvH Uy HECKOJIbKO McXOMHbIX MyHKTOB (MII), ycTaHaBIMBaKOIIKX CBSI3b C
0011€3eMHOM M€OIIEHTPUYECKON CUCTEMOM KOOPAMHAT, JOJKHBI OBITh ONpPEIEICHBI
OTHOCUTENIbHO He MeHee Tpex Omm3nexanmx mnyHkToB DPAI'C, BI'C nubo
MEXAYHAPOJIHBIX TMOCTOSSHHO JEWUCTBYOIIUX NyHKTOB. HWII gomkHBI MMeETH
MEPCIEKTUBHYIO BO3MOXHOCTh NIEPEOOOPYAOBAHMS X B MOCTOSIHHO JACHCTBYIOIINE
nyHkTel PAT'C wmm BI'C. [{ns BeumciaeHuit wcmoib3yercs wHpopManus 00
U3MEPEHUSAX Ha MEXIYHAapOAHBIX IIOCTOSIHHO JEWCTBYIOIIMX ITyHKTax WM Ha
nynkTax ®AI'C cooTBeTCTBYIOIIAs BpeMeHn Habmonenuii Ha UIT.

B cniyTHUKOBO# reofie3ndeckoi ceT HeoOX0UMO BBIIETIUTh KapKac B 00beMe
HE MEHee 3 IMYHKTOB JJIsi CO3/1aHUsI BHICOKOTOUHOTO I'eOAe3UYEeCKOro 000CHOBAaHUS
TOPOJICKOW CETH W JUISl CBSI3U C TOCYIAPCTBEHHOW ceThlo. Ha yKa3aHHBIX IyHKTax
JOJDKHBI  OBITh BBINIOJIHEHBI CITyTHUKOBBIE HM3MEpPEHHUs, OOEeCIeunBaoIIue UuX
B3aUMHOE TI0JIOKEHUE C MOBBIIEHHOW TOYHOCTBIO.

[IyHKTBI KapKacHOM CeTH JOJKHBI OBbITh MAaKCHMaJbHO COBMEIIEHBI C
MCXOJIHBIMU ITYHKTaMH PaHee CO3aHHOM rOPOJICKOM CeTH U O KANIIMMU TyHKTaMU
roCyJapCTBEHHOM ceTHu. DTO oOecneyuT IMepeaadyy TOCyAapCTBEHHOW CHUCTEMBI
KOOpJAMHAT HAa MYyHKThI TOPOACKOM CETH C MAaKCHUMAJIbHO BO3MOXHOW B HACTOSIIEE
BpeMsI TOYHOCTBIO. Pesynbrarel m3mepeHnii Ha nyHkrax KC miig BKIIOUEHHS B
rOCyJapCTBEHHYIO ~ T€0/IE3UYECKYI0  CEeTh  NEepelalTcsi B  NPEANpUsTHE,
OTBETCTBEHHOE 32 YPAaBHUBAHUE TOCYIAPCTBEHHOMN I'€01€3NYECKOM CETH.

[Ipu mocTpoeHHH CITYTHUKOBOM TOPOJICKON Ie0/Ie3NIECKON CETH HE0OX0IUMO
UCIOJb30BaTh ~ MAaKCUMaJbHOE€  KOJIMYECTBO  OJHOBPEMEHHO  padoTarolux
CIIyTHUKOBBIX IMPHUEMHHMKOB, YTO TO3BOJSIET 3a CUET M30BITOUYHBIX H3MEPEHUI
HOBBICUTh TOUHOCTh U HAJIS)KHOCTh PE3YJIbTaTOB HAOIIOAEHUIA.

[TyHKTHI cryTHUKOBOM Topozackoi reoae3undeckoit cetu (CI'T'C) nomkHbl ObITh
MaKCUMaJIbHO  COBMEUIEHbl C  COXPAaHMBIIMMHCS  IYHKTaMU  TOPOJCKOM
TPUAHTYJISALIMM, OCHOBHBIMHU Y3JIOBBIMU IYHKTaMHU TOPOACKOW MOJMTOHOMETPHUH U
BBICOKOTOYHBIX CETEH CIelMaIbHOrO Ha3HaueHHs (reofie3nyecKasi CeTb METPOCTPOS,
HUBEJIMPHASI CETh U Jp.).

3akiazKka HOBBIX IYHKTOB MPOU3BOAMTCS B HEOOXOAUMBIX CIydasx [JIs
obOecrieuenusi TpeOyemoil minorHoctu cetd. Lentper nynktoB CITC mno
BO3MOXKHOCTU JIOJDKHBI OBITh IIIyOOKOTO 3aJIOKEHUS JI1 HAAEKHOTO XpaHEHUs
BBICOTBI.

B3ameH yTpaueHHBIX TyHKTOB TOPOJCKON TPUAHTY/ISIIUN HEOOXOAMMO CO3/aTh
MYHKTHl CITyTHUKOBOM CE€TH Ha MecCTe IyHKTa TPUAHTYISLMH, JIMOO Ha MecTe
OmKalIero ys3jioBOTO MyHKTa MOJUTOHOMETpud. Bce Xompl MOJUrOHOMETpHH,



ONMMPAOIINECS HAa YTPAuCHHbIE MYHKTHl TPUAHTYIALMH HEOOXOAMMO TMPUBS3aTh K
nyHkty CITC.

B mecTHOI cucTteMe KoopJMHAT CIIYTHUKOBAsi TOPOJICKAs T€0Ie3UUYECKasl CETh
J0JIKHA 00pa0daThIBaThCS KaK YCIOBHO CBOOOIHAS OT MCXO/IHBIX MTYHKTOB KapKaCHOM
CEeTH, MEePEBBIUUCIEHHBIX B MeCTHYIO0 cucTemy koopauHat (MCK). OpueHtupoBka
CEeTH J0JKHA ObLTa MAKCUMAJIbHO MPUOIMKEHA K TOPOJICKON. AHAIN3 PaCcCXOXKACHUM
KOOPJIMHAT Ha COBMEIIEHHBIX MyHKTaxX M 1moa0op HOBbIX napamerpoB MCK c 1enbio
COTJIAaCOBAHHS BHICOKOW TOYHOCTHU CITyTHHUKOBBIX U3MEPEHUN M COXPAHEHUSI MECTHOU
CUCTEMBbI KOOPAMHAT, IPUHITOMN MPHU CO3AaHUU TOMOTrpaduuecKuX IIaHOB MaciTaba
1:500, BBIMIOIHSIETCS HECKOJIBKUMU MPUOIHKEHUSAMH.

CTpykTypHasi cxema CIyTHUKOBBIX HM3MEPEHUN BKIIOYAET CIEAYIOUINe
STArbI:

- IPEIITPOECKTHOE 00CIIEI0OBAHNE TyHKTOB U KOHTPOJIbHBIC U3MEPEHUS;

- IPOEKTUPOBAHUE;

- PEKOTHOCLIMPOBKA, 00CIIEI0BAaHUE U 3aKJIa/IKa TyHKTOB;

- TOJIEBble HAOIOACHUA W TpeABapuTelbHas oOpaboTKa pe3ynbTraToB Ha
HCXOHOM IYHKTE;

- KaMepasbHasi 00pabOTKa CIIyTHUKOBBIX HAOIIOACHUIM HAa UCXOAHOM ITYHKTE;

- TOJIeBble HAOIOACHUSA W MpeABapuTelbHas oOpaboTKa pe3ylnbTaToB Ha
IyHKTaX KapKaCHOM CETH;

- KaMepasbHast 00paboTKa CITyTHUKOBBIX HAOMIONEHNHN Ha MMyHKTaX KapKacHOU
CeTH;

- TIepeiaya JaHHBIX CITyTHUKOBBIX HAONIOACHUI Ha MyHKTaX KapKacHOW CeTH
JUTSL BKITFOUEHHS B TOCYAapCTBEHHYIO I€0/IE3UNUECKYIO CETh;

- TOJieBble HAOMIONCHUST W TpeABapuTesibHas 00paboTKa pe3ysbTaToB Ha
MyHKTaX CIYTHUKOBOH ropojackoi reoaesndeckoit cetu (CI'TC);

- KamepaJibHast 00padoTKa CITyTHUKOBBIX HaOmronenuid Ha mynkrax CI'TC.

MeToabl NOCTPOeHHs TOPOJCKOI reoie3udeCcKoil ceTH CIYTHUKOBbIMU
TEXHOJIOTUSAMH

Jns mpousBoacTBa paboT 1o HaOMOAEHUIO HCXOAHbIX MmyHKTOB (MII)
CIIyTHUKOBBIX TOPOACKHX T€OJIE3UYECKUX CETEeHd JOMYyCKAeTCs MNPUMEHSATH
JIByX4YaCTOTHBIE JIByXCUCTEMHbBIE CITyTHUKOBBIE IPUEMHUKH | TPYIIIbI.



Tun NnpMemMHMKa Mpynna Yucno YacToThbl To4HOCTb
KaHanoB
He MeHee
OByxcucTeMHble 1 24 L1/L2 (GPS)+ 3 MM+ 1-1 U'B D
OBYyX4acToTHble L1/L2
n Gonee (TNOHACC)
OaHOCHCTEMHEIE 2 9 L1/L2 (GPS) mm (3-5) mn +1- ]O-E D
IBYXYacTOTHBIE L1/L2 I
(TJIOHACC)
OnHOCHCTEMHEIE 3 9 L1 (GPS) nmu 10 M+ 2'10_5[)
0JHOYACTOTHEIE L1 o
(TTIOHACC)

Ha xapkachbix ceTsix (KC) u criyTHUKOBBIX TOPOJCKUX I€0I€3UUECKUX CETIX
1 kmacca (CI'TC-1) nomyckaercs BBIIOTHEHHE padOT ¢ IPUMEHEHUEM CITyTHUKOBBIX
MpueMHUKOB | 1 2 rpynmnsl. Ha CIIyTHUKOBBIX TOPOJICKUX T'€OAE3UYECKUX CETAX 2
kiacca (CI'T'C-2) nonyckaercs BBIOJIHEHUE pabOT

C INPUMEHEHHEM CIIyTHUKOBBIX IPUEMHUKOB 1 M 2 Tpynmel U B BHUAE
UCKJIIOUEHUSl JIOIYCKAeTCs BBIMOJIHEHHE paboOT € NPUMEHEHUEM CITyTHHUKOBBIX
IPUEMHHUKOB 3 TPYIIIBI.

Omnpenenenue koopauHat ucxogHslx mnyHkToB (MII) mnpousBonutcs ¢
UCIOJIb30BAHUEM CTAaTHUECKOIrO pexuma. [Iporpamma CIiyTHUKOBBIX HaOJIOACHUN
aHajoruyHa nporpamme pabot Ha nyHkrax GAI'C u BI'C. Ceanc nHabmronenuii He
MEHEE 5 CYTOK MpHU YCIOBUHU, YTO UMEETCS] BOZMOKHOCTh MOJIYYeHUs UHPOpMALIU
00 u3MepeHusx Ha Ommkaiimmx (He MeHee 3-x) myHkrax ®AI'C, BI'C nubo
MEXIYHAPOJIHBIX IMOCTOSIHHO JEHCTBYIOIIMX IYHKTOB, OTHOCSIIECHCS K TOMY K€
MHTEpBaITy BPEMEHHU.

CnyTHukoBbIe HaOIIONEHHS HA MyHKTax kapkacHoi cetu (KC) BeimonHstoTCs
JUISl BBICOKOTOYHOTO OMNPEAEICHHUS] B3aUMHOTO TOJIOKEHUS HMCXOJHBIX ITYHKTOB
TOPOACKOM T€OJIe3UYECKOM CEeTM M JJIsl  HAJEKHOM CBA3M TOPOACKOM U
roCyJapCTBEHHOM CHCTEM KOOpAMHAT.

CnyTHMKOBBIC HA0II0AEHUS HA IYHKTAX KAPKACHOM CeTH BHINOJIHAOTCSH
CeTeBbIM METOAOM, C KCIOJb30BAHHEM CTaTHYECKOIO PEKMMa M, KaK IPaBHIIO,
OJHOBPEMEHHO Ha BCEX IYHKTaX KapKacHOW ceTH. JlomyckaeTcsi BBIIIOJIHEHHE
HaOJIOIEHU I HECKOJIBbKUMU MEPEKPHIBAIOLIUMUCS 30HAMH, Ha KOTOPbIE AETUTCS BCS
co3aBaeMasi kapkacHasi ceTb. CMEKHbIE 30HbI JOJKHBI UMETh HE MeHee 3 oOLmx
NyHKTOB. [IporpamMmma ciyTHUKOBBIX HAOMIONEHUM TOJIKHA COCTOATH U3 CIIBOCHHBIX,
PaBHBIX IO BPEMEHHU CEaHCOB HAOIIOIEHUI TPOAOKUTEIbHOCTBIO HE MEHEE 3 YacOB
kaxaplid. K HaOmoneHusM npuBieKaeTcsl BO3MOXKHO OOJIbIIEE YUCIO MPUEMHHUKOB
IPY BO3MOXHO MEHbIIIEM Pa3HOOOpa3UM TUIOB MPUEMHUKOB U aHTEHH.

l.  [ocmamounoe 9nciio ONMOPHBIX MYHKTOB B 00JIACTH TIPOEKTA

CornacHo niyHkTa 6.2.4 «IHCTPYKIIMU TIO Pa3BUTHUIO ChEMOYHOTO 0OOCHOBAHUS
U CBhEMKE CHUTyallud U peibeda ¢ MPUMEHEHHEM TIIO0aIbHBIX CIIYTHUKOBBIX
HauraimoHHbIX cucteM [JIOHACC u GPS» [1], «B kauecTBe UCXOJHBIX MYHKTOB,
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OT KOTOPBIX Pa3BUBACTCS CHEMOYHOE OOOCHOBAHME (/1ajie€ — MCXOAHBIX ITyHKTOB)
CJIEZIyeT WCIIONIb30BaTh BCE ITYHKTHI T€0/IE3MYECKON OCHOBBI, HAXOIAIIHECS B
npezenax o0bekTa W Onrkaiinre K 0ObeKTy 3a ero mpejeiaMu, HO He MeHee 4
MYHKTOB C M3BECTHBIMHU TUIAHOBBIMH KOOpJIWHATaAaMH M HE MEHEE 5 TYHKTOB C
MU3BECTHBIMH BBICOTAMH, TaK dYTOObI OOCCIEUUTh TPUBEIACHHE CHEMOUYHOTO
00OCHOBaHHUS B CHUCTEMY KOOPJHMHAT M BBICOT ITYHKTOB T€OJIE3MUECKON OCHOBBIY.
OnHako, ¢ TEOPETUIECCKON TOUKH 3PEHUS TOCTATOYHO UMETh HE MEHEE 3 IMyHKTOB C
M3BECTHBIMU TUUIAHOBBIMH KOOPJIWHATAMU U HE MeHee 4 TMYHKTOB C M3BECTHBIMH
BbIcOTaMH (puc.1).

OnopHbIe NYHKTbI

Puc. 1. Pacnonoxxenue Ha 0OBEKTE OMOPHBIX MYHKTOB (TPEYTOJIBHUK —
IIJIAHOBBIN MYHKT, KBaJIpaT — BICOTHBIN ).

.  Cetu ¢ xopowteu reoMeTpUEn

B otnuume ot MeTona TpHaHTYIISILUMU, ONTIOPHBIE CETH MOCTPOECHHBIE C TOMOILBIO
MetonoB I HCC meHee 4yBCTBUTENBHBI K TEOMETPUU OITOPHOM CETH, OTHAKO U B 3TOM
cillydae TpeOyeTcsl CTPEMHUTCS K IOCTPOCHUIO OIOPHBIX CETEH C «XOpOILIEH»
reoMeTpuen. «Xopouas» reOMETpHs CETH NIOAPA3yMeBacT KaK pa3yMHOE COYETaHUE
MIPUBSI3KM HOBBIX M OTIOPHBIX TYHKTOB, TaK U HAJTMYKUE JOCTATOUHOTO YMCIIA Y3JIOBBIX
TOYEK M M30BITOUYHBIX M3MepeHud (puc. 2). Ilpu mocTpoeHnu ONMOPHBIX CETEHl C
MajJbIM YHCJIOM Y3JIOBBIX TOUEK W (WMJIM) MaJbIM YHUCJIOM CBSI3€H OMOPHBIX H
OTNpENENsIEMBbIX TOUEK T€OMETpUs CETH MOXKET CTaTh «mioxoi» (puc. 3). B
IIPEICTABIIEHHOM MPUMEPE, OYEBUHO, YTO HAJIMYUE BCETO OJHOW Y3JIOBOM TOUKH
MOJKET NMPUBECTH K CYIIECTBEHHBIM JIe(POpPMALIUAM U OLIMOKAM B CETH NMPU HAIUIUH
rpyOBIX H3MEpPUTENbHBIX OIMIMOOK Ha 3TOW TOuke. J(OMOJHUTENbHBIE MU3MEPEHUS



MEX/1y OMOPHBIMH ITyHKTaMH HEOOXOTUMBI AJI1 KOHTPOJISI Ka4eCTBa CaMOM OMOPHOI
CETHU.

feomeTpusa cetun

Xopowasa reometpusa cetu!

Puc. 2. [IpumMep CbEMOYHON CETH C «XOPOLIEN» T€OMETPUEH

feomeTpusa cetun

Nnoxas reomeTpusa cetu!

Puc. 3. [IpuMep CbeMOUHOM CETH C «II0X0i» reoMeTpUueH
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. Hcrmonb3oBaHue Hezagucumvix 0A30BbIX JIMHUNA

[Ipy npoexTHpOBaHUM Pa3BUTHUA CBEMOYHOIO OOOCHOBAHHUSA  METOJOM
MOCTPOEHUS CETU MpOorpamMma MoJIeBbIX pabOT Ha OOBEKTE T0JKHA OBITH COCTABIEHA
TaK, YTOOBI BCE JTMHUU CETHU ObUIN ONIPEEIIEHBI HE3aBUCUMO JPYT OT APYTa, BKIIOYAsI
JIMHUM, ONUPAIOIINECS Ha MYHKTHI I'eo/ie3uueckoil ocHOBBI. [Ipu 3TOM HEoOXoarMMO
3alpOEKTUPOBATh ONPEACICHUE JUHUNA OT KaKA0TO BHOBb OINPEAEIAEMOrO IyHKTa
CbEMOYHOTO 00OCHOBAHMS HE MEHEE 4eM J0 3 MyHKTOB. [Ipumep cxembl pa3BUTHS
ChEMOYHOTO 0OOCHOBAHUS METOJIOM MOCTPOCHUS CETH MPUBEICH Ha puc. 2.

B ciyyae mpoekTupoBaHUS TPUMEHEHHS 2-X MPUEMHHUKOB JJi HAOMIOAEHUMN
CITyTHUKOB BBITIOJTHEHUE TPUBEICHHBIX BBIIIEC YKa3aHUS HE BbI3bIBACT 3aTPYIHCHHUII.
OnHako, eciii Ha 00BEKTE TUTAHMPYIOT KCIIONIb30BaHUE Oojiee 2-X MPUEMHUKOB, H
MIPOCKTUPYIOT BEJIEHUE pabOT ceaHCaMH, BKJIIOYAIOMIMMH HAOMIOACHUS Ha 3-X U
0ojiee MyHKTax, TO MPHU COCTABICHUHU IMPOTpamMMbl MOJEBBIX PabOT HEOOXOAMMO
HaMeuaTh JJIs1 KaXJ0ro CEaHCa B KAYECTBE HE3aBUCUMO OMPEIETAEMbIX JIMHUM TAKUE
JUHUM, JIOMaHasi U3 COCIIMHEHMSI KOTOPBIX HE IepecekaeT cama cebsd B TOUYKax
COEMHEHN JIMHUH U HE 3aMbIkaeTcs. [I[puMepbl NpOeKTUPOBaHUS CETEN COCTOSAIIUX
W3 HE3aBUCUMBIX BEKTOPOB NIPU OJHOBPEMEHHOM HCIIOJb30BAHUU PA3HOIO
kosmmuectBa 'HCC npueMHUKOB IIpeICTaBICHBI Ha pucC. 4.
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Puc. 4. Ilpumepsl MPOEKTUPOBAHUS «HE3AaBUCHUMBIX» BEKTOPOB JUIsi BapUaHTOB
HCMOJIb30BaHUA 2-X, 3-X, 4-X U 5-THM NPUEMHUKOB

W3 npeacTaBieHABIX Ha PUC. 4 CXEM MOKHO JIETKO BBIBECTH O0IIYIO (hOpPMYITY
moJicyeTa Kak OOIIero Yrciia BEKTOPOB, TaK W IMOJCYETA HE3aBUCUMBIX BEKTOPOB.
Ecnu o6miee koinMuecTBO UCIONIb3yEeMbIX PUEMHUKOB PaBHO /V, TO:

O6miee konmuuecTBO BeKTOpoB = N (N—-1)/2
KonnuecTBo He3aBUCHUMBIX BEKTOPOB = N — 1

IV. OOecrieueHue B CETH U3ObIMOYHOCIIU

N36sITouHOCTS TIpH NocTpoeHnu cheMounoid THCC cetu oGecrieunBaeTcs AByMs
METOJIAMU:

+ IloBropHbie 0a30Bbl€ TUHUU
+ JlomomHuTenbHbIE 0a30BbIe TUHUH (CBEPX MUHUMAIBHO HEOOXOIUMBIX )

Xopouuii mpuMep OMOPHON CETHU C JIOCTATOUYHBIM YHUCIOM H30BITOYHBIX
M3MEPEHUH IIPEACTABIIEH Ha pUC. J.

Puc. 5. [Ipumep ceTu ¢ 10CTaTOUHBIM YHCIIOM U30BITOYHBIX U3MEPEHUIM
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N36bLITOYHOCTbL U 3 BEKTOpa

31K 3 BEKTOpa XopoLo
CBSA3bIBAlOT MeXay
c0060M TONbKO
HOBbIlE TOYKU CeTn

31K 3 BekTOpa
cBA3bIBaloT
HOBYIO U CTapylo ceTu

311 3 BekTopa
oGecne4nBarot
N36bITOMHOCTb TONBLKO
AN 3TUX 2 TOYeK

Puc. 6. IIpumep cetu ¢ TpeMst U30BITOYHBIMU BEKTOPAMH PA3HOTO TUIA

V. 2 Hezasucumbix HAOMOAEHU (ceaHca) sl KaXxI0i CTaHIIUU

[Ipu nposenenun 'HCC n3mepennii Ha IMMyHKTaX CETH CIEAYET IPOBOAMTH Kak
MHHHMMYM [IBa C€aHCAa U3MEPEHHUI Ha KaKIO0M CTaHIMU. MexX1y ceaHCaMu CIIETyeT
3aHOBO mpoBecTH LeHTpupoBanue aHTeHHbl 'HCC mpueMHHMKa HaJ MYHKTOM H
MIPOBECTHU NMOBTOPHOE U3MEPEHHUE BBHICOTHI AaHTEHHBI HAJl MYHKTOM (puc. 7). JlaHHas
Mpoleaypa TMO3BOJUT U30exkaTh TPyObIX M CHUCTEMAaTHMYECKUX OLIMOOK MpH
IIOCTPOCHUM OIIOPHOM CETH, M ITOBBICUT OCTOBEPHOCTH KOHEUHBIX PE3YJBTATOB.
O6pasup! xxypHanoB 'HCC usmepenuil npuBeeHbl B IPUIIOKEHUU 1.

He3aBUCUMbIX

YCTaHOBKU
wratuBa

Puc. 7. IIpuMep MyHKTOB ¢ HECKOJIBKUMH HE3aBUCUMBIMHU CEAHCAMU U3MEPEHUI
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VI. HWcnomw3oBaHue crTaHuui ¢ xopouweu euoumocmovto WC3 u  Huzkou
MHO20JIYY4E€60CMbIO

JUi JOCTHXKEHMS KAaYECTBEHHOTO UTOIOBOIO PE3YIJIbTaTa KEJIATEIbHO POBOAUTD
I'HCC n3mepeHns Ha MyHKTaX UMEIOIINX MUHUMAJIBHOE KOJIMYECTBO MPENATCTBUM
i pacnpoctpaneHuss 'HCC curnanoB, a Tak ke u30erarb IpUCYTCTBHS
MUCTOYHHUKOB MHOTOJIy4€BOCTH BOJM3M IYHKTOB (METAJUIMUYECKUE IIOBEPXHOCTH,
CTEHBI 3[JaHUM, paIMOMaYThl, AepeBbs U Ap.) (puc. §). Eciu Bo3MOKHOCTH BBIOOpA
MecTa M3MEpPEHUN OTCYTCTBYET (IIYHKT 3ajoxeH pgaBHO, 1o »noxu [HCC
MU3MEPEHUI), PEKOMEH]IYEeTCsl ITPOBECTU TLIATENIbHOE IIAHWUPOBAHUE M3MEPEHUN U
IpU HEOOXOJUMOCTH YBEJIMYUTh X IPOJOIKUTENBHOCTS [3, 5].

Puc. 8. IlpensrcTBusi ¥ WUCTOYHUKH MHOTOIYYEBOCTH (MHOTOIYTHUCTH) TIPH
npoBeaennu ['HCC usmepenuii

Takum 00pa3oM, Ka4eCTBEHHBIN MPOEKT OIMOPHOW Te€OJE3UYECKON CeTu
JTOJKEH CO3/1aBaThCs U3 CICAYIOIIUX PEKOMEHIAIUN U TPeOOBaHUM:

o XOpOHII/Iﬁ IMPOCKT CETU HAYMHACTCS C IMPABUJIbHOTO IIJIAHUPOBAHUSA
o I[JBI 00BEKTa MOXKET CymeCTBOBATb HCCKOJILKO IMPUEMIICMBIX ITPOCKTOB CCTHU
* HpOeKT CCTHU OOJIZKEH COOTBCTCTBOBATH Tp€6OBaHI/I$IM K CbEMKC

« KauecTBeHHBIN IMPOCKT CCTH MOBLIIIACT HAACKHOCTD PC3YJILTATOB
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2. Tlogroroska 'HCC oGopynoBaHus K MoJEBbIM U3MEPEHUS

KoMImieKT cIryTHUKOBOTO T€0I€3UYECKOTO 000PYIOBaHUS HEOOXOMUMBIN ISt

MPOBEICHUS  CTAaTHYCCKUX
KOMIIOHEHTHI (puc. 9):

« T'HCC mnpuemHuk

U3MEPEHUN

BKJIIO4ACT  CJIICAYIOIIHC

CO BCTPOCHHBIM MOIAYJICM  IIaMAATH,

WHANKATOpaMy U O6aTapeeil MuTaHus

« T'HCC antenna c kabeneM U MEpHO BeXOn
« IIlTaTuB ¢ Tperepom u amantepom

THCC-anTenna

¢ Kade1emM

HlraTus
¢ Tperepom
H ONTHYECKIM
HeHTPHPOM

Mepnasn Bexa

I'HCC-npuemHuk ¢
darapeeii 11
Moy /1eM HaMATH

OCHOBHBEIC

CBCTOBBIMH

Puc. 9. CocraB xommuiekta THCC oGopynoBanusi ajisi MPOBENACHUSI CTATUYECKUX

U3MEPEHUIN

ITepen HavyaioM TOJNEBBIX I'€O/IC3UYSCKUX H3MEPEHHUIN TpPeOyeTCs MPOBECTH

cnenyromtue onepanuu ¢ komriekrom ['HCC obopynoBanus:

« [IpoBeputh MOIYNH MaMSTH MPUEMHHUKA HA HAJIMYKME CBOOOMTHOTO MECTa st

3alMCH U3MEPEHUN

« IlpoBepka HacTpoek mNpueMHHKA (MHTEpBaJ 3alUCU JIaHHBIX,

M3MEPEHUH, TUTT AaHTEHHBI U JIP.)

MacCkKa

« IIpoBepka kabesst aHTEHHBI HA OTCYTCTBUE OOPHIBOB M CKPYYHBAHUE

« IIposepka ypoBus 3apsaaku 6atapeu nutanus ' HCC npuemuuka

« IlpoBepka mraruBa u Tperepa Ha yCTOMYMBOCTH U pabOTOCIIOCOOHOCTD

« IlpoBepka Hamuuus u3MepuTenbHOM Bexu (pynetku) u xypHara ['HCC

U3MEPEHUIN

HekauectBennas monroroka komiiekra ' HCC oGopymoBaHust MOXKET IPUBECTU

CpPBIBY BCEr0 Ce€aHca W3MEpPEHU

(MHAHCOBBIM PACXOJIaM.
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3. Craruueckue (OpicTpoctarndyeckue) [HCC n3mepenus: Ha BEIOpaHHBIX
IIYHKTaX OIOPHOM CETH

Crarunueckuii u 6picTpocTatnueckuid Metosibl ' HCC cheMOK UCnonb3yroTes s
oOecriedyeHus HaWBBICIIEH TOYHOCTH. HeoOXoauMble yCIOBUSA IJiA MPOBEACHUS
cratnaeckux (OpicTpocTrarndyecknx) ['HCC usmepennit Bxirouatot B ceos (puc. 10):

« HeoOxoammo kak MUHUMYM JIBa IPUEMHHUKA

« IIpueMHUKHU JOHKHBI UMETHh BO3MOXKHOCTB MTPOBOIUTEH U3MEPEHUS HE TOJIHKO
no C/A xony, HO U 10 (a3e HecylIeH

« Ha xaxol cradiuu HeoOX0IMMO OTCJICKUBATh OJHOBPEMEHHO, 110 KpaitHei
Mmepe, 4 HNC3

- UM3mepenust AOKHBI MPOBOJUTHCS B €IUHBIA MOMEHT BPEMEHHU - DIOXU
(uMeTh o0 MHTEPBAT U3MEPEHU )

- Hexkotopsie myHKTHI CheMKH (IO KpailHeW Mepe OfuH), JOHKHBI UMETh
M3BECTHBIE KOOPJIMHATHI B HEOOXOIMMOW CUCTEME KOOPAMHAT U BBICOT

TpeboBaHus
K NpOBeAEeHUI0 CbEMOK

Puc. 10. MunumManbsHbie TpeboBaHus A nposeaenus crarnyeckux ['HCC
U3MEpEeHUN

[TponomxurensHocts 'HCC HabmMt0neHUMN 3aBUCUT OT:
+ THUMA TPUEMHUKA

e JJIUHBI 0a30BOU JIMHUHU
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* TEOMETPHUU CITyTHUKOB
*  HQJIW4YMS MHOTOJYYEBOCTH

OpueHTupoBOUHbIE MTapaMeTpbl cTatnueckux (ObicTpocTatnueckux) THCC
M3MEpPEHU pUBEAEHBI Ha puc. 11.

CtaTnyeckue CLeMKm

OJHOYACTOTHbIE ABYXYACTOTHBIE

NMPUEMHWUKW : Trimble R3 Trimble R5, R7
Trimble R8, R10

TOYHOCTb: (nnaH) 5 MM + 0.5 MM/KM 3 MM+ 0.1 MM/kMm
(BbicoTa) 5 MM+ 1 MM/KM 3.5MM + 0.4 MM/KM

NEPUOL HABIIOOEHUN : 3aBUCUT OT AJSIMHHLI Ba30BOW NTUHUN,
0BbI4HO 45 MUHYT (A5 BeICTPOCTATUYECKUX OOBLIYHO 8-15 MUHYT)

NMPUMEHEHME : CosaaHune onopHbIX ceTeN; BbICOKOTOYHBIE CHEMKU

Puc. 11. OcnoBubie napamerpsl ctatnueckux ' HCC ceemox

B ceance mis ocymiecTBiieHHs MpUEMa HA KaXKIOM MYHKTE HEOOXOIUMO
BBITIOJTHUTH i (1% 0014 orieparu, NpUACPKUBASACH  PEKOMEHIAIUN
NEPEUYHCIICHHBIX BBIIIE, U PYKOBOJCTBYSCh SKCILUIyaTallMOHHOM JOKYMEHTAallUEH
IPUMEHSIEMOTO TUIA TPUEMHHUKA!

1. IIpoBecTn pa3BEpPTHIBAHME anmnaparypbl, YCTAHOBUTh NPUEMHHUK Ha
IIYHKTE U ONPEAEIIUTH BBICOTY AHTEHHBI.

2. [TonroroBuTh NpUEMHUK K paboOTe, KaK YKa3aHO B IKCILTyaTallMOHHOMN
JOKYMEHTALINH.

3. YCTaHOBUTH PEKUM PETHCTPALIUU JAHHBIX HAOIIOAEHUS CITyTHUKOB.

4. [Tonb3ysiCch KIIaBUATypOi, BBECTHM B 3allOMUHAIONIEE YCTPOMCTBO:

3HAUEHUE HOMEpa ITyHKTAa, 3HAUYEHUE BBICOTbl AHTEHHBI M BCIOMOTATEIIbHYIO
nH(pOpMaIio: BpeMs Havyasia ¥ KOHIla MpruéMa, IoTephb CBS3H U JIp.

5. [IpoBectn mnpuém HAOMIOACHUI CIYTHUKOB B TEYCHHE BPEMEHHU,
YKa3aHHOTO B pabouel mporpaMme MOJEBhIX PaboT Jyisi MPUMEHSEMOTr0 METO/a
CIIYyTHHKOBBIX ONPENCIICHUN.

6. BBIKITIOUNTB PEXUM PETUCTPALMU JAHHBIX U BBIIIOJIHUTH CBEPTHIBAHUE
anmnaparypsl.
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4. TlpensapurenbHast 0opadoTka 'THCC uzmepenuii u olieHKa nx KayecTBa

[Tocne mnposenenuss 'HCC wusmepenuit TpeOyercs ckauaTh JaHHBIE W3
NPUEMHUKOB U TPOBECTH WX MPEIBAPUTEIbHYIO 00pabOTKy, 10 BO3BpAICHHS B
KaMepaJlbHbIC yCIOBUS. 3a/1ada MpeaBapUTEIbHON 00pabOTKH — OIICHUTh KaueCTBO
MONMYYCHHBIX HM3MEPEHUH W WX MPUTOTHOCTHh IS JANbHEHIINX BBIYMCICHHUN
KOOpJIWHAT TIYHKTOB OMOpHOW (chemouHoi) cetu. [lpm  oOHapykeHUU
HEKAueCTBEHHBIX HM3MEPEHUN TpeOyeTcs MPOBECTH IOBTOPHBIC W3MEpPEHUS Ha
HEYTaYHBIX MyHKTax. JIJIsl CKa4Ku JaHHBIX MOXKHO BOCITOJIb30BAaThCS YTHUIIUTOU
Trimble Data Transfer (http:/www.trimble.com/datatransfer.shtml) wnmu 6e3
KITFOYEBBIM BapHAHTOM 1o Trimble Business Center
(http://www.trimble.com/survey/trimble-business-
center_support.aspx). B pesynbrare 06padotku moynaem ¢azoBoro mpoieccopa [10
Trimble Business Center MbI oJIy4aeM KOMIIOHEHTBI 0a30BOro BekTopa (puc. 12).

BazoBas nuHusa
(vnun BeKTOP)

(TOYHOCTL - CM)

Asnmyrt (A) = 212° 42’ 49.8244” AX=-408.251 M
Pacctosiiue (S)=557.05307M  pynu AY= -84.830Mm
3nnunc. npesbiw (AH)=4 .8751 M AZ=-369.413M

Puc. 12 U3mepsiembie 1 BBIYMCIIIEMbIE TApaMETPbl 0A30BbIX JTUHUHN

JInst mpaBUIILHOM PEAYKIIUHU U3MEPSIEMOTO BEKTOPA K LIEHTPAM I€0I€3UUYECKUX
MMYHKTOB CJIEAYET THIATEIbHO BBOAUTH BbICOTY U ThM aHTeHHbI [ HCC npueMHuKOB
YYaCTBOBABIIMX B  HU3MEpPEHHsIX. KpurTepueM MONydeHUS  BBICOKOTOYHBIX
pE3YJIBTaTOB ABJISIOTCS:

«  Jlst BRIUKCIIEHUSI BEKTOPOB UCTIONB3YIOTCS U3MEpPEHUs 10 (daze HecyIei

« Tombko  paspewenue  neoonosnaunocmeii  TO3BOJSAET  OOECIEUUTH
CaHTUMETPOBYIO TOUHOCTH ¢ GPS

- HeonHo3HaYHOCTH TENBIX OMIPENEaeTCs MyTeM 00pabOTKH MO Pa3HOCTIM
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- ®uxkcupoBannoe (fixed) pemieHue o3HauaeT, YTO HEOJHO3HAYHOCTH OBLIN

Pa3pCUICHBI HpHMep Ta6HI/IHBI C Ka4eCTBEHHBIMH 0a30BBIMH BCKTOpaMH

IIPUBEJICH B IPWIOKEHUU 2.

Eciu B xome uM3MepeHH M3 HE3aBUCHUMBIX 0a30BBIX BEKTOPOB MOJYYEHbI
3aMKHYTBIE T€OMETpUYeCKrue (UTYpPBI, CIEAYeT BBIUUCIUTH CyMMY MpUpalICHUN
IPOCTPAHCTBEHHBIX KOOPAMHAT B 3THX (QUIypax M TNOJYyYUTh aOCONIOTHBIE U
OTHOCUTEJIbHBIE HEBA3KU. Pe3ynbraThl KOHTpPOJISI HE 3aMbIKaHUS [OJIMTOHOB

IMpCACTABIIAOTCA B BUAC:!

CTOpOH B ITOJINTOHC:

Hucio KOHTYpOB:

22

Hucmo MPUHATHIX | 22
KOHTYPOB:
Yucno OIIMOOYHBIX
KOHTYpPOB: 0

Jimna, M| A3D, M BA{B IJIaHe, l\Al 110 BBIC., PPM
Kpurepun
IIPUTOTHOCTHU 1
Hannyummit 0,001 0 0 0,034
Hauxynmmii 0,013 0,013 0,01 0,586
Cpennee 10
MOJINTOHAM 35240,355| 0,007 0,007 0,003 0,25
CranpgaptHas
omuoKa 21725,4891 0,008 0,007 0,004 0,132

[IpoBepka COOTBETCTBUSI TMOJTYYECHHBIX aAOCOJIIOTHBIX U OTHOCHUTEIBHBIX
HEBSI30K Ha JOMYCTHUMBIE COIMIACHO WHCTPYKIMU 3HadeHus [1, 2] u mo3Bossier
MIPOBECTH MPEIBAPUTEIBHYIO OLIEHKY KadecTBa poBeaeHHbIX [ HCC usmepennil.

5. OxonuarenbHas 06padoTka 'HCC u3mepenwnii u ypaBHUBaHUE OTIOPHOM

reoJie3NYEeCKOU CEeTH

ypaBHI/IBaHI/Ie CETEH BBIMOJHACTCS C IMOMOIIBIO MOAYJIA YPABHHUBAHHA B ABA 9Talla:
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«  MuHHUMAaIIBHO OTPaHUYECHHOE (CBOOOIHOE) ypaBHUBAHUE
« TlonHOCTBIO OTpaHUUEHHOE (3KECTKOE) YpaBHUBAHUE
3amaya cBOOOTHOTO YPAaBHUBAHMS 3aKIIFOYAETCS:

« IIpoBepuTh BHYTPEHHIOIO «COTJIACOBAHHOCTHY CETH

«  BrisaBuTh TpyObIC HIIH «OTIETAIONTNEY HAOTIONCHUS

« OO0GecneynTh TOYHYIO OIEHKY OIHOOK

B pesynbrare W3 ceTH MOTYT OBITh MCKIIOYCHBI HW30BITOUHBIC M3MEPCHUN HE
COOTBETCTBYIOIIUE TOYHOCTHBIM XapaKTEPUCTHKAM TPEIbABIAEMBIX K OIIOPHOM
ceru (puc. 13).

Puc. 13 Ilpumep cBOOOIHOM CETH ¢ OMHOM MCXOIHON TOUKOM

[Tocne mponenypsl ypaBHUBAHUS CBOOOTHOM CETH MbI MOJyd4aeM OIEHKY €€
TOYHOCTHU B BHJIE€ DITUIICOB OMIMOOK (puc. 14), a Tak xe B TabinuuHOM BHje (TabII.
1). KoopauHaTtel CBOOOTHOTO ypaBHMBAHUS CIEAyeT WCIOIb30BaTh TOJBKO IS
aHajgM3a BHYTPEHHEH TOYHOCTH ceTh. VX He cleayeT pacnpoCTpaHATh Kak
OKOHYATEJIbHBIE PE3yIbTaThI.
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Puc. 14 [Ipumep ypaBHUBaHMS CBOOOIHOM CETH

« 3295

B NVEL

SKZAN

Tabn. 1 YpaBHEeHHBIE KOOPJAMHATHI C OLIEHKONW TOYHOCTH

Cesep
s Boctounoe | Boctounoe Cenep X, %
yKazaHue, | yKazaHue
TOYKH M Ommodx
M Ommbka, M
a, M
3295 | 2529,594 0,003 6592,181 | 0,003
3820 | -2048,281 0,002 4606,538 | 0,001
BAZ4 | -34629,594 0,004 | -6829,000 | 0,003
CHEP | 8107,215 0,003 |14079,768 | 0,002
KZAN -0,085 0,002 -0,527 | 0,002
NVKL | 3213,135 0,002 2569,497 | 0,002
YASK| -14174,149 0,002 7406,104 | 0,002
3akirroueHue

[To uToram BBITIOIHEHUS PAOOTHI CTYICHTHI JIOJDKHBI UMETh MTPEICTABICHUE O
npouecce mnpocrteimero Buga ['HCC omnpeneneHuit — CTaTUYECKMX ChEMKax,
MpPEAHA3HAYEHHBIX JJISI CO3JaHUs OINOPHBIX reone3uyeckux cereid. CTyaeHTHI
JOJDKHBI TIPOBECTH IPEABAPUTEIHLHON TUIAHUPOBAHUE OMOPHOM CETH M BBIOpATh
HanOoJIee ONTUMAIIBHBIA BAPUAHT UCXO/IS U3 KOJTMYECTBA OTIOPHBIX U OMPEISIISMBIX
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TOYEK, & TAK K€ M3 KOJIUYECTBA OJHOBPEMEHHO MCIIOIB3YEMBIX MPU U3MEPECHUSX
I'HCC npuemnukoB. Ilepen mnpoBeaeHHEM TOJNEBBIX CTAaTUYECKUX H3MEPEHUMN
HeoOxonuMo moarotoBuTh KoMiwiekTel THCC oOopynoBaHusi u yOeaUThCS B €T0
paborocnocoOHoctu. Ilocne mnpoBeaeHUss u3MepeHUN HEOOXOIUMO IPOBECTH
peBapuTENbHYI0 U OKOHYaTeabHy0 00padboTtky ['HCC usMepeHuid, olleHUTh UX
KaueCTBO M COOTBETCTBHME HOPMATUBHBIM TpeOoBaHUSM. OKOHYATEIbHBIM UTOTOM
paboThl SBJISETCSA KAaTaJOT KOOPJAWMHAT OIOPHBIX M OMPEACIISIEMBIX ITYHKTOB C
OLICHKOW TOYHOCTH KOOPAUHAT MOCHEAHUX.
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3afgaHue Ha KypcOBOM MPOEKT

TpeboBanus kK 0OpMIIEHHE CMOTPETh B METOIUYECKUX YKA3aHUAX K
KYpPCOBBIM padoT, MPEACTABICHHON Ha cailTe By3a.

Tema: [IpoekTt co3ganus reoe3nYECKON CETH KOCMUYECKUMH METO/IAMU HA
TEPPUTOPHUH. ... (IoNKCaTh CBOM pailoH, B COOTBETCTBUHU C 3aJJaHUEM
MpEIoIaBaTes)

[TpumepHas CTpyKTypa U Coep KaHKe MPOEKTa
Brenenue
1 O6mue cBeaeHus 00 y4yacTKe UCCIEA0BAHUS

1.3 ®wusuxo-reorpaduueckas xapakTepruCcTHKa
1.4 Tomnorpado-reone3ndeckas u3y4eHHOCTb

2. I'eone3nyeckne CUCTEMBI KOOPIUHAT

2.1 IIpocTpaHCcTBEHHASA IPSAMOYTOJIBHAS CHCTEMA KOOPAUHAT
2.2 IInockas mpsAMOyrojbHasi CHCTEMA KOOPANHAT

2.3 T'eonenTpuyeckas cucrema KOOpAUHAT

2.4 Ilepexon K MECTHOM CUCTEME KOOPIUHAT

3. IIpoekT co3nanus Te0AE3NUYECKON CETH

3.1 Tumbl CIyTHUKOBBIX TOPOACKHUX CETEU

3.2 IlpuHUUNBI HOCTPOCHUS TOPOJACKON Ie0Ie3NYECKON CETH CITyTHUKOBBIMHU
TEXHOJIOTUSIMH

3.3 IIpoekTt ceTn

3.4 Metoauka HaOJIIOACHUS HA MMYHKTaX I€0Je3UUYE€CKON CeTH

3.5 PacyeT HEOOXOUMBIX MTapaMeTPOB JIJIsl IPOBEICHUS CITYTHUKOBBIX
HaOJTI0ICHHM

3aKJII0YCHUE

CHHCcOK HCTIOIb30BaHHOM JIUTEPATYPhI
[Tpunoxenue 1 Yuactok paboTsl

[Tpunoxenue 2 CxeMa 3aIpOCKTUPOBAHHON CETH
[Tpunoxenus o 30HaM HaOJIOICHUN
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