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HNPEAUCJIIOBHUE

OO11en3BecTHO, YTO YeM CIOXKHEe M 3HauHTeslbHee OOBEKT CTPOH-
TEJIbCTBA, TEM CIIOKHEE 3aJla4d T'e0JIe3UYEeCKOro COMpoBOXkaAeHUs. He
TpeOyeT JT0Ka3aTeNIbcTBa TOT (DAKT, YTO CKOJb-HUOYIb YCIIEITHOE CTPOU-
TEJIHCTBO 3/IaHUH W COOPYKEHHH HEBO3MOXKHO O€3 HaJyIexalneil reoje-
3MYECKOW MOATOTOBKU C IENBI0 BBIOOpa HanOoJiee palMoHaIbHON opra-
HU3AIUU TPyJAa, MPHOOPOB W WHCTPYMEHTOB, a TaKXkKe PEIICHHUS IPYTHX
MPAKTHYECKUX 3a/1a4.

[TosiBeHUE B CBET TAHHOTO Y4eOHOIO MOCOOHS — PE3yNbTaT JOJITUX
pa3ayMuil 1 0000IIEHHS TPY/ja MHOTHX aBTOPOB.

B nannom mocoOun yueOHBIN MaTepHal MPeCTaBICH ¢ yIeTOM CO-
BPEMEHHBIX JOCTH)KEHUH Te0/e3MYecKOil HayKH M TPOM3BOJCTBA I10
MIPUHIIMITY OT OOINEro K YaCTHOMY — ITOCJIEZIOBATEIbHOE H3JI0KEHHE OC-
HOBHBIX TEOPETHYECKMX M TPAKTHYECKUX BOIPOCOB, TOIKPETIICHHBIX
JUIS JTy4IIero yCBOSHHs IPUMEepaMHy pelIeHnsl HanboJsiee THIOBBIX 3a/1ad.
Hexoropsie Bonpockl, paccMaTpuBaeMbIe B HACTOSIIEM MOCOOWH, AOCTa-
TOYHO XOpOIIO OTPaK€HHI B OOYYAIOUINX BHUACOPONIMKAX, HAIMPHUMED,
W3y4YeHHE M HUCTOJb30BAHHME 3JIEKTPOHHOIO TaXEOMETpa, Mpe/ICTaBJICH-
HBIE B ceTH VIHTEpHET pa3HbIMU aBTOpaMH, KOTOpBIE LieIeceo0pa3Ho Hc-
TMOJIL30BaTh KaK AOMOIHUTEIbHBIN 00yJaronnii MaTepHall.

B coBpemenHOM MUpE, Upe3BRIUANHO TTEPETPY’KEHHOM HH(OpMAITH-
e, Mopoii M3NUILHEH, MPOTHBOPEYNBOI, a MHOTJAa U ycTapeBLIel, ObIBa-
€T JIOCTaTOYHO CII0’)KHO OTAEIUTh 3epHO OT IuieBeln. JlocTarodno dacro,
COBpPEMEHHBIE aBTOPHI yUEOHBIX M3IaHUH MPUBOIAT yCTapEBIIHE TEXHO-
JIOTUM TIPOM3BOJICTBA T'€OAE3MUECKUX paboT, OMHUCHIBAIOT MPHOOPHI, KO-
TOpble MOYKHO HailTW pa3Be uTo B My3ee. [loaToMy, onHOW U3 wneneit
HaNMCaHWsA JaHHOTO y4eOHOTro MocoOus SBISIOCH MAaKCHMalIbHOE COMH-
JKCHUC TCOPpHMU M TIPAKTHUKHU, MNPAKTUKH HCIIOJIB30BaHWUA COBPEMCHHBIX
re0/Ie3NYEeCKUX MPUOOPOB, HAPSIY C YCTapeBIIMMH, HO BCE €Ie OCTalo-
IIFecs aKTyallbHBIMU.

YueOHbIX MOCOOMI 10 JaHHOW TeMAaTHKE HAIMCAaHO II0Ka 4TO, JIO-
CTaTO4YHO Majo, 1a U TO OHH B OCHOBHOM pacCpe0TOYEHBI MO By3aM.
ABTOp HACTSIIEro y4eOHOTO TOCOOUS He MPETeHIyeT Ha UCKIFOYNUTENb-
HOCTh y4eOHOT0 MaTepuaia, HO BCE K€, UCKPEHHE HaJEeTCs, 4TO Tpe-
CTaBJICHHBIN Marepuai 6YZ[CT IMOJIC3HBIM M aKTyaJIbHbIM IJId BCEX, KTO
HMHTEpEeCyeTcss NPUKIAJAHON Treojie3ueil, a HACKOJIbKO OH MOJyduiIcs
YAa4HBIM, CYJUTh HAIIUM yBa)Ka€MbIM YUTATEIISIM.
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I'nasa 1. OBIUE ITOJIOKEHUSA

1.1.TepMI/IHLI, onpeacjJeHud 1 yCJIOBHBIEC 3HAKH

Abpuc — cxeMaTH4eCKUi 4epTeK y4acTKa MECTHOCTH.

basucnaa cemv — cuctema TpeyroJbHUKOB, CIy Kalas Il epexoza
OT JUTHHBI T€0/Ie3MUECKOT0 0a3uca K JJIMHE CTOPOHBI TPUAHTYIIAINNN TPH-
TOHOMETPHUYECKHUM CIIOCOOOM.

basucnas cmopona — cTopoHa TpeyrojibHUKa TPUAHTYJISIAN, JJIHHA
KOTOpOH oIlpefesieHa M3 HENMOCPEACTBEHHBIX M3MEPEHUH U CIYXKHT HC-
XOJIHOM JJIsl ONIpeIeICHUs] JUTUH JIPYTUX CTOPOH.

Bovicoma ceuenus penvegha — 3amanHOE PacCTOSHNE MEXKIY COCEIHU-
MU CEKYIIMMHU YPOBEHHBIMH TIOBEPXHOCTSAMU TP H300paKeHUH penbeda
TOPU30HTAJISIMH.

Tenepanvhvlii naan — NoJpoOHBIA YEPTEK MPOEKTa CTPOUTEITHLHOTO
00beKTa ¢ penbe)OM MECTHOCTH, COOPYKEHHUSIMH, dJIEMEHTaMH Oaro-
YCTPOMCTBA M YKa3aHHEM WX PACIIOJIOKEHHS. SIBISIETCS HCXOIHBIM JIOKY-
MEHTOM, Ha OCHOBE KOTOPOTO OCYIIIECTBIISIETCS JIETATbHOE TIPOSKTHPOBA-
HUE U CTPOUTEIBCTBO OT/IENBHBIX COOPYKEHUH 00bEKTa.

Teodesuueckas cemv — CeTh 3aKPEIUIEHHBIX TOYEK 3€MHOW MOBEPX-
HOCTH, TIOJIO)KEHHE KOTOPBIX OMNpelesieHO B OOmmIed Ui HUX CcUcTeMe
r€0/Ie3NYECKUX KOOPIUHAT.

Teooesuueckuti 3Hax - yCTPOUCTBO WU COOPY’KEeHUE, 0003HAYAOIICe
TTOJIO’KEHHUE TEOIE3NIECKOT0 MYHKTa HAa MECTHOCTH.

Teooesuueckuti 6azuc — IAHUA, TJTHHA KOTOPOH TOTydYeHA W3 HETO-
CPEICTBCHHBIX U3MEPEHUHN M CITY)KHT JIJISl ONPE/ISIICHUS UTMHBI CTOPOHBI
re0JIe3UUECKOM CETH.

leodezuueckasn 3aceuka — onpenescHUE KOOPAMHAT TOYKHU IO dJe-
MEHTaM, M3MEPCHHBIM WIIM TIOCTPOCHHBIM Ha HEW WM HAa HMCXOIHBIX
myHkTax. [Ipsmas 3acedka — 3acedka, BBITOJHEHHAS] C MCXOHBIX TyHK-
ToB. OOpaTHast 3aceyka — 3acevka, BHITIOHAEMAsl Ha OMPEeeIeMOi ToOY-
ke. KomOnHmpoBanHast 3aceuka — 3acedka, BBIOJIHsIEMAasl Ha ONpeese-
MO TOYKE U C UCXOTHBIX TYHKTOB.

Teodesuueckuti nynkm — TYHKT T€0/IC3WYECKOH ceTH (Hampumep,
MYHKT TPUAHTYJISIHH).

T'eodesuueckuii xo0 — IOCTPOCHHUE B BUE JJOMAaHOW JTHHUU.



T'eooesuueckas cemwv ceyujenusi — reoie3NUecKas CeTh, CO3IaBacMast
B pPa3BUTHUE T'€0JIC3MYCCKOI CeTH 00Jiee BBICOKOTO TTOPSIIKA.

Inasuvie ocu (0cM CUMMETPUM) — JIBE B3aUMHO TMEPIICHIUKYIISIPHBIC
JMHWHW, OTHOCUTEIBHO KOTOPBIX 3[]aHUE WIIM COOPYKEHHE pacIojiaraeTcs
CUMMETPHUYHO.

Topusonmansroe nponodicenue — ITAHA TPOSKIMN JIMHAN Ha TOPH-
30HTAIBHYIO TUIOCKOCTb.

Tocyoapcmeennas eeodesuyeckas cems — TeoJie3nUecKast ceThb, odec-
MeYMBAIOIIAs PacIpOCTpaHEHUE KOOPIUHAT HA TEPPUTOPUH TOCYAapCTBA
U SIBIISIIOIIASICS. HCXOAHOM JJISl IOCTPOCHHUS APYTHX Te0AC3MICCKUX CETEH.

Hemanvhas evicomnas pa3dueka — KOMIUIEKC padoT, BKIIOYAIOLINI
HepeHeceHNe MPOEKTHBIX OTMETOK Ha KOHCTPYKIIMU OT pabO4YHX perepoB
MOHT@)XHOTO TOPU30HTA. BEIMOMHAETCS CITOCOOOM TeOMETPHYECKOr0 HHU-
BEJIMPOBAHMS C TEXHUYECKOW TOYHOCTHIO.

Hemanvhvie pazbusounvie pabomvl — IpoLecc pa30MBKU IPOMEKYTOU-
HBIX OCEH, TMapaJuiesieli OCHOBHBIM OCSIM M OPUEHTHPHBIX PUCOK, (PUKCHPY-
IOIINX MTPOCKTHOE MOJIOKEHUE KOHCTPYKIMH HA MOHTa)KHOM TOPU30HTE.

Hepopmayus — miporiecc M3MEHEHHs MOJOKCHUS M TE€OMETPHUH CO-
OpY’XEHHS B IIPOCTPAHCTBE B TOPU30HTAIBHON MM BEPTHKAIBHOI TLIOC-
KOCTH.

Hupexyuonnviti yeon — yroin MeXIy MPOXOISIIAM uepe3 JaHHYIO
TOYKY HaIpaBICHUEM W JIMHHCH, MapajiieIbHOW OCH aOCIHCC MO XOIy
YaCOBOMW CTPEJIKH.

3anosicenue — pacCTOSIHUE Ha KapTe MEXKTY ABYMs ITOCIEIO0BATEIb-
HBIMH TOPH30HTAIISIME TI0 3aJaHHOMY HAaIPaBJICHHUIO.

3enum — TOYKa TEepecedeHUs] OTBECHON JMHUHU WJIM HOpMald K II0-
BEPXHOCTU 3€MHOT0 3JUTUIICOUIA ¢ HeOecHoM chepoil.

Huoicenepnvie usvickanusi — BUIL JEATEIBHOCTH, 00ECIICUMBAIOIICH
KOMITJICKCHOE W3y4YeHHE NPUPOJIHBIX W TEXHOTECHHBIX YCIOBHH CTpOU-
TENILCTBA, COCTABJIIEHHE INPOTHO30B B3aUMOJICHCTBHSA 3THUX OOBEKTOB C
OKpYKaloIeil cpenoii, 000CHOBaHNE WX WHXXCHEPHOH 3alIUTHI C HEIbI0
Pa3paboTKH MTPOEKTOB BO3BOANMBIX 3JIaHUN M COOPYKEHHH.

Hcnonnumenvhvle cvéMKY — MPOLECC ONMPECIICHHS IIAaHOBOTO U BbI-
COTHOT'O TIOJIOKEHHS OKOHYATENIbHO 3aKPeIUICHHBIX KOHCTPYKIUHA U d11e-
MEHTOB 3[aHUS M Pa3OMBOYHBIX Oceil. OHM 3aBEpIIAIOT KaXKIbIH ATall
CTPOUTENFHO-MOHTaXKHBIX PadOT M I'e0/Ie3UYECKUX MOCTpOeHui. Brime-
JSFOT TEKYIIHE U OKOHYATEIIbHBIE HCIOIHUTEIBHBIE ChEMKH.



Hcxoomwiii 2opuzonm — yCIOBHAS TUIOCKOCTbB, MPOXOJSIIAsi MO TI0-
BEPXHOCTH HECYIIUX KOHCTPYKIMH IMOJ3eMHOM dYacTu 3maHuil (pyHma-
MEHTOB WJIH MEPEKPBITHSI HYJIECBOTO ITUKIA).

Hcxoouwiii ceodezuyeckuti nyHKkm — T€OAC3UUECKUN TTYHKT, OTHOCH-
TETFHO KOTOPOTO OIPEACISIOTCS COOTBETCTBYIONINE XapPaKTEPUCTHKU
TMTOJIO’KEHUS IPYTHX T€0Ie3MUECKUX ITyHKTOB.

Hcxoonas cmopona eeodesuyeckoli cemu — CTOPOHA TEOIC3UICCKON
CETH C 33/IaHHBIM HAIIPABICHUEM U JUTMHOW, OTHOCUTEIBHO KOTOPOH OIpe-
TIEJISIFOTCSI OTH XapaKTePUCTUKH JPYTUX CTOPOH.

Kanvka eévicom — NOKyMEHT Ha KaJlbKe, IPEAHA3HAUYCHHBIN NI XpaHe-
HUS TIOMYYCHHOW B TIPOIIECCE TOMOTpadHuecKod CHEMKH HH(pOpMAIH O
penmsede.

Kanvka xkonmypos — NOKyMEHT Ha KallbKe, MpeIHA3HAYCHHBIA IS
XpaHeHUsl TIOTYYeHHOH B Tpoliecce Tomorpaduieckoil CheMKH HH(OP-
Mallid O CUTYallUH.

Kamanoe koopounam 2eodezuueckux nyHkmog —CUCTeMaTU3UPOBAHHBIN
CIFICOK T€OIE3NICCKUX IyHKTOB, PACIOJIOKCHHBIX Ha TUIOMIAMH, OTPaHH-
YEeHHBIX JIMCTOM WM JIUCTAMU TOMOTPapUYEecKOl KapThl ONPEAeIEHHOTO
MaciiTaba, T/ie IPUBEICHBI CBEJICHUS O T€0JIe3MIEeCKON CETH.

Kponwmaocxuii ¢gymwmox — B Poccum mpunsita barmuiickas cu-
cmema evicom. CdeT aOCONIOTHBIX OTMETOK BEAYT OT YPOBEHHOH MO-
BEPXHOCTH, MpPOXOIslIeH depe3 Hyab Kponwmaomckoeo ¢ymumoxa,
3aKperuIEHHOTo Ha orope CHHEro MocTa.

Mapxa yenmpa 2eodesuyeckoeo nyHkma — JeTaib NEHTpPa TeoJe3u-
YEeCKOT0 MyHKTa, UMEIOIIas METKY, K KOTOPOW OTHOCST €ro KOOPINHATHI.

Mecmmnas cucmema npsamMoy2oabHbIX KOOPOUHAM — TIPA CTPOUTEITBCTBE
Pa3IUYHBIX OOBEKTOB YaCTO MCIOJIB3YIOT YCIOBHBIC CUCTEMbI KOOPIUHAT,
3TO MOTYT OBITh TJIABHBIC UM OCHOBHBIC OCH 3JIaHUI WIIH COOPYKCHUIA.

MonmaoicHbill 2opu3oHm — YCIOBHAs IIOCKOCTh, MPOXOJSIIAsi IO
MTOBEPXHOCTH MEPEKPHITUS KaXKI0TO MOCIEAYIOMETO 3TaXa WUIH OTIOPHO-
TO sipyca HaJ[3eMHOW YacTH 3JJaHMUsl.

MowmaoicHvle ocu — OCH TEXHOJIOTHYECKOTO 000PYA0BaHUs, KOTOPHIC
pa30oMBaIOT U MPOBEPSIIOT OTHOCHTEIBHO OCHOBHBIX Oceil. [lensar Ha oc-
HOBHBIC (OCH TE€XHOJOTHYECKUX JIMHUN, OCHOBHBIX arperatoB W MallliH)
Y BCIIOMOTAaTeIbHBIC (MHOTOOIIOPHBIX BAJIOB, KJIETEH U JIp.).

Husenupuwiii penep — reoie3NYECKU 3HAK, 3aKPEIUISIOMIUA MyHKT
HUBEJIUPHOU CETH.



ObHocka — psAll BKOTIAaHHBIX B 3€MITIO CTOJIOOB ¢ MIPUOHUTOMN K HUM 00-
pe3noit gockoit TonmuHon 40—50 MM, pacno0KEHHON MepreHIUKYIsp-
HO JIMHUM OCHOBHBIX OC€il. BhIBaeT CIUIONIHOM, CTBOPHOM, CKaMEEeYHOM.
[Tpy Mcrnonb30BaHUM BMECTO JIEPEBSHHBIX CTOJIOOB M JOCOK MeTaylnye-
CKUX CTOEK W TOPU3OHTAJBHBIX INTAHT MOJYYal0T WHBEHTAPHYIO METal-
JTUYECKYI0 0OHOCKY.

Opuenmuphsiii nyHkm — TYHKT, 3aKpeIUIAIONMNA Ha MECTHOCTU
HaIpaBIICHHUE C T€0IC3MUECKOT0 MTyHKTA.

OpuenmupHule pucku — pUCKU B Buje 4epThl 5 — 10 cM, HAHOCUMBIE
Ha TOPH30HT M (DPUKCUPYIOUIME IUIAHOBOE IOJOKEHHE KOHCTPYKIHH B
MIPOJOIHHOM H TOTIEPEYHOM HAIPaBICHUSX.

OcHogHble ocu — ocr, 00pa3yrolue KOHTYp 3/IaHUs WIH COOPYKEHUS
B TUTaHE.

OyeHra 2KCnIyamayuoHHOU HA0eHCHOCMU — KOMIUIEKC padoT, BBISB-
JIAIOUIMI TEKYUIEE COCTOSHUE 3/IaHUl U COOPYKEHUN Ha OCHOBE Teojie-
3UYECKUX U HE Fe0Ie3NIECKIX METOOB.

Ilnan — 49eprex, Ha KOTOPOM B yYMCHBIICHHOM W TOJOOHOM BHIE
n300pakeHa TOPU3OHTANFHAS TPOEKIHS HEOONBIIOT0 ydYacTKa 3eMHON
noBepxHOCTH. Ecii Ha 1mraHe m3o0paskeHa TOJNBKO CUTYAIHs, ero Ha3bl-
BalOT KoHmypHuiM. ECiM KpoMe CUTyalluu Ha TUTaH HaHeCeH U penbed,
TAKOW TIaH HA3bIBAIOT MONOZPAPUUECKUM.

Iluxkem mpaccer — TOYKa OCH TPacChl, IpeIHa3HaYeHHas JUIs 3aKperl-
JICHWSI 3aIaHHOTO WHTEpBaa.

Ilpoexm eepmuxanvHOll NIAHUPOBKY — TEXHUYECKUH TIOKYMEHT, OIIpe-
JIETISTFOIINI TIpeoOpa3oBaHue penbeda MECTHOCTH TSl MHKEHEPHBIX TIeJIeH.

Ilpoexmuass ommemxa — BBICOTa TOYKH OTHOCHUTEIBHO HCXOJHOTO
YpPOBHSI.

IIpoghuns — BepTUKANBHBIN pa3pe3 TMOBEPXHOCTH 3eMITH MO 3a/JaHHO-
My HaIlpaBJICHUIO.

Pabouue uepmescu — MacmraOHble M300paKEHUS COCTABHBIX OJle-
MEHTOB COOPY’KEHHsI, pa3MepoB B IIJIaHE U T10 BBICOTE YacTei 00BhEeKTa U
FEOMETPUYECKUX CBSI3€H MeXJy HUMH. DTO TEXHHUYECKHE JIOKYMEHTBI,
KOTOpBIE€ HEMOCPEICTBEHHO HCIOJB3YIOTCS Ha CTPOUTEIHHOHN IUIOIIAIKE
MIpU pa3MEIeHUH U yCTaHOBKE OTAEIbHBIX JIeTallel COOpyKEeHUs.

Pazbusounas ocb — 0Chb COOPYKEHHS, TI0 OTHOIICHHUIO K KOTOPOW B
pPa30MBOYHBIX YepTeKax YKA3bIBAIOTCS [aHHBIE ISl BBIHOCA B HATYpPY
COOPYKEHHS WIIH €ro 9acTei.
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Paszbousounvie pabomul — npouecc nepeHoca reoe3nuecCKuMU MeTO-
JaMH TIPOEKTa COOPYKEHHUSI HAa MECTHOCTH (B HATYpY) € MOCIEAYIOLINM
3aKperJICHUEM MTOJyYEHHBIX TOUEK.

Paszbusounas cemv — reonesnveckas ceTb, co3aaBaeMast sl IepeHe-
CEHHMsI MTPOEKTa B HATYPY.

Pazousounviii wepmesic — 9epTexk, CoAEpKaNUN BCce HEOOXOIUMBIC
JAHHBIE AJIS1 IEPEHECEHUS OTAENIbHBIX SJIEMEHTOB COOPY)KEHHSI B HATYPY.

Penveg) — couetanne HepOBHOCTEH 3eMHON MTOBEPXHOCTH.

Cucmema xoopounam — JJis ONIpeNie]IeHNs MOJI0KEHHUsI TOUKH B Teo-
JIe3UN TIPUMEHSIOT MPOCTPAHCTBEHHBIE, T€0/Ie3NYECKHe U TUIOCKUE Mpsi-
MOYTOJIbHBIE KOOPIMHATEHI.

Cumyayus — COBOKYITHOCTb HaXOMASALIMXCSI Ha 36MHOH MOBEPXHOCTH
HaCeJIEHHBIX ITyHKTOB, JIECOB, JIOPOT, KAHAJIOB, PEK U MHKEHEPHBIX KOM-
MYHHKALHN.

Cmeop — BepTUKaJIbHAs MJIOCKOCTh, MIPOXOAINas Yepe3 ABe JaHHbIS
TOYKH.

Cmopona mpeyzonvHuka mpuaneyiayuy — CTOPOHA TPEyroJIbHHKA
TPUAHTYJISLUH, AJTMHA KOTOPO OnpeaecHa U3 0a3UCHOM CeTH.

Cmpoumenvnass cemxa — BUI Hanbojlee 4YacTO HCIONb3YEeMOH B
CTPOUTENILCTBE pa30MBOYHON OCHOBBI, KaKk Haubosee yJOOHOH AJIst onpe-
JIeJIeHNUs TIJIAaHOBOTO TIOJI0kKEHHS TOUEK B MPSIMOYTOJILHOM cucTeMe Koop-
muHart. [IpencraBnser coOoli CETKy KBaJpaTOB WIIM MPSIMOYTOJILHUKOB Ha
TeHepaJIbHOM IITaHe co cTopoHamu, paBHeIMU 50, 100 nir 200 M. Beibop
(OpMBI CETKH B OCHOBHOM 3aBHCHUT OT KOH(HUIYpaluu U THIIA CTPOSILIe-
rocsi OObEKTa.

Cmpoumenbcmeo — MOHATHE «CTPOUTEIBCTBO» BKIIIOYAET B ce0s HO-
BOE€ CTPOUTENHCTBO, PACHIMPEHHE, PEKOHCTPYKIMIO U TEXHUYECKOE IIe-
PEBOOpYIKEHHE.

Touka Hynesvix pabom — TOYKa, B KOTOPOH MPOEKTHAsI U (PaKTh-
YeCKask OTMETKA OJIMHAKOBBI.

Yknon — 3TO €CTh OTHOLICHUE IIPEBBIIMICHUS MEXAY TOYKAMHU K
TOPU30HTAILHOMY 3aJI0KEHHUIO MEXy HUMU: [ = h /d.

VYKJIOHBI MOTYT M3MEPATHCS B AONAX, NMPOLEHTAaX M NMPOMWIAX. B Tex
cllyyasix, KOrJa MMEIOT Jel0 YKJIOHAMH, U3MEPEHHBIMH B Ipaaycax,
OOBIYHO HA3bIBAIOT YIJIAMH HAKJIOHA.

Yposennas nosepxnocms — TMOBEPXHOCTb, HA KOTOPOH HOTEHLIUAI

CHJIBI TSDKECTH 3€MJIM BCIOJLy UMEET OJHO U TO )K€ 3HaUCHHUE.
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Taonuma 1.1
YciaoBHBIE 3HAKH

[TyHKT Teoze3nveckoil CeTH CTyIIEHHS U ee HOMEep
npu obo3HaueHWM Ha TulaHax macmrada 1:1000 u
1:500.

[IyHKT reone3mveckoil CeTH CryIIEHHs MpU pa3Me-
IMeHNM Ha CTeHaX 3JaHui Ui Macmraba TIIaHa
1:1000 u 1:500.

Penep rpyHTOBBIN (B unciuTene ApoOM — OTMETKa
TOJIOBKHM, B 3HAMEHATEIe — OTMETKA 3€MJIH, CIIE€Ba —
HOME)p 3HaKa).

214.94

Cmpoum. 2@ 53

Pemep crpoutensHbI, 11t miaHoB Macimtada 1:1000
u 1:500.

Penepsl u Mapku CTeHHbIE, AJsl TUIAHOB MaciuTaba
1:1000 u 1:500.

[TyHKTBI 3aKpenyieHns pa30MBOYHON CETKHU Ui CTPO-
WTEJIbCTBA MOMEPEYHUKOB M OCEH 3[JaHUl U COOpYy-
JKeHHUU

CtTpoeHHs KWJIbIE OTHECTOHKHE (KUPIUYHEIC, Ka-
MeHHbIe, OETOHHBIC U JIp.)

1) omHOATaXKHBIC,

2) BBIIIE OJTHOTO ATAXA.

ToukM MIIAHOBBIX CHEMOYHBIX CETEH J10JITOBPEMEH-
HOTI'O 3aKperieHus] HaA MECTHOCTH

Touky MIAHOBEIX CHEMOYHBIX CeTeit A0JITOBPEMCH-
HOI'0 3aKpCIJICHUA B CTCHAX 3Z[aHPII>'I
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1.2. HopmaTHBHBIE JOKYMEHTBI

I'eonesnyeckne pabOThI B CTPOUTEIBCTBE OCYIICCTBISIOTCS B COOT-
BETCTBUM C HOPMATHUBHO-TEXHUYECKOW NOKyMeHTauuen. Takol ToKyMeH-
Taruet sapistores cBobl mpaBuil (CII), ctpouTtenbHble HOPMBI U TTpaBUIIa
(CHull), rocymapctBennsie cranmaptel (I'OCT), TexHuueckue yciaoBUS
(TY) u apyrue 7OKyMeHTBL. B HUX yKa3bIBarOTCSI METOIBI M CITIOCOOBI TIPO-
M3BOJICTBA TEO/IE3NYECKUX pabOT, WX TOYHOCTH JJIsl Pa3IMYHBIX ATAIOB
CTPOUTENLCTBA, BUJIOB COOPYKEHHI M UX 0COOEHHOCTEH.

O0001IeHHO HMHKEHEPHO-Te0/Ie3NUeCKUue PabOThl NMPU BO3BEACHUH
3MaHUN M COOPYKEHHI YCIOBHO MOXKHO Pa3/IeNInTh HA COCTABHBIE YaCTH:

- Tonorpado-reojie3nuecKie U3bICKaHUs TUIOIAJ0K CTPOUTEIHCTBA
Y TPacc TOJ1 TMHEWHBIE COOPYKESHHUS,

- HH)KEHEPHO-T€0Ie3MUeCKOe MPOSKTHPOBAHUE;

- reoJIe3nYecKre pa30MBOYHBIE PAOOTHL;

- Teozie3nveckoe odecrieueHre padboT NPy MOHTaKE KOHCTPYKIUHA 1
TEXHOJOTHYECKOT0 000PYyI0BAHUS;

- HaOmroieHus 3a 1ehopMaIsIMH COOPYKEHHH U X OCHOBAHHIA.

Crpoutensabie HOpMBI U mpaBwia (CHull) — B HEX oTpaxkarorcs
OCHOBHBIE TIOJIOXKEHHUS TI0 MPOSKTHPOBAHUIO M CTPOHUTEIHCTBY BCEX BH-
JIOB 3JIJaHUH U COOpYKEHUH, BEIOOpa KOHCTPYKIIMIA U HHKEHEPHOTO 000-
PYIOBaHMUsL, ONPECICHUs] CMETHOH CTOMMOCTH CTPOHUTENILCTBA.

[Ipu MpOEKTUPOBAHUH U CTPOUTEIHCTBE MHKCHEPHBIX COOPYKEHUH
KpOMe OTMEYEHHBIX HOPMATHBHBIX aKkTOB Hcronb3yroTes takke CIT (cBo-
nel ipaBul), TY (texamdeckue ycnosusi), BCH (BemoMmcTBeHHBIE CTPOH-
TenpHBIe HOpMEI), PJIC (pykoBomsmme TOKYMEHTBHI B CTPOHTEILCTBE),
TCH (repputopuanbublie crpoutensabie HopMbl), CTII (cranmapTsr npen-
NPUSTAN CTPOMTENBHOTO KOMIUIEKCA), a TaKkKe WHCTPYKUUH U ApYyrHe
HOPMAaTHBHBIE JOKYMEHTBI.

locynapcTBeHHbBIE CTaHAAPTHI — MEXKTOCYAaPCTBEHHbBIE CTaHIaPThI
CHI', npunumaemble MeXrocyJ1apCTBEHHbIM COBETOM IO CTaHJapTH3a-
nuu, Mmerpoiiormu U cepTudukanmu (MI'C), mMeBmHe DO HEITaBHETO
BpeMs 00s13aTeNIbHBIN XapaKTep.

IToctranosnenue IlpaButensctBa Poccuiickoii @enepanun «O auyen-
3uposanuu omoenbuvlx U006 deamenvrocmuy ot 11 despans 2002 r.
No 135.

Omum Ilocmanosnenuem Ilpasumenvcmea PD 6vino ocpanuyeno Ko-
JUYeCmeo 6e00MCm8, TUYEH3UPYIOWUX 2eode3udeckue u Kapmoepaguie-
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CKUe pabomul, HO He YNPoweH cam npoyecc auyeHsuposanus. Jluyensuu Ha
eeodezuyeckue U Kapmoespaguieckue pabomul 6bl0ABANUCH 8 PANUYHBIX
sedomcmeax: Pockapmoepagus — Ha udvl pabom 6 cocmase 2eode3ue-
cxotl u kapmozepaghuuecxoii desmenvrocmu, Ioccmpoti Poccuu — na un-
JHceHepHO-2eo0e3uyeckue pabomosl 8 COCMABE UHHCEHEPHBIX U3bICKAHUL,
Toceopmexnaozop Poccuu — na mapkutetioepckue pabomei.

C 1 aneaps 2009 2o00a evioaua cmpoumenvhvix JTuUyeH3ull npeKpa-
wena 6 cesa3u ¢ gsedenuem 3akona «O camopezyiupyemvlx opeaHuzayu-
sx» om 1 oexabps 2007 200a Ne 315.

OenepanbHblii 3aK0H «OQ camopezyiupyemuix Opzanu3auuax» om
1 dexabps 2007 cooa Ne 315.

Tnasnas udes 3axkona o CPO — nepenodcumv KOHMpOdbHbIE U
HAO030pHble QYHKYUU 30 0essMeNbHOCbIO CYOBbEKMO8 8 KOHKDEMHOU 00-
Jqacmu ¢ 20¢y0apcmed Ha HenocpeoCmE8eHHbIX YUACMHUKO8 PbIHKAL.

Camopezcynupyemsie opeanusayuu (CPO) @ cmpoumenvnoii obna-
cmu pazoensaom Ha ciedyioujue 8UobL.

- CPO 6 npoexmuposanuu (CPO npoexmuposujuxos);

- CPO 6 cmpoumenvcmee (CPO cmpoumeneii),

- CPO unstcenepusix uzplCKanuil.

Csudemenbcmeo 0 donycke K OnpeodeseHHoOMY GUOY Ulu UOam pa-
bom evidaemcs camope2yiupyemoli opeanuzayueti 6e3 oepanuyeHus cpo-
Ka u meppumopuu e2o 0eticmausl.

Haosop 3a odesmenvrnocmovio CPO 6 npoexmuposanuu, CPO &
CmpoumenbCcmee U UHICEHEPHLIX U3bICKaHull ocyujecmensiem Pocmex-
Hao3op.

B Poccuiickoii ®@eneparuu ¢ 2003 roga BCTYMWI B JCHCTBUE 3aKOH
«0 mexnuueckom pecynuposanuuy Ne 184-D3 ot 27 nexadps 2002 roxa.

B cBs3u ¢ yem, cBonwl npasui, CHull, 'OCT, I'OCT P B otHOlIeHHN
KOTOPBIX BBIIOJIHACTCS TEXHUYECKUHM PErIaMEeHT, T.C. HE BKIIFOUCHHBIC B
repedeHsb 00s3aTeNnbHbIX, ¢ 1 ceHtsOps 2011 roma MOMHKHBI TPUMEHSTHCS
noOpoBobHO. HopMaTHBHEIE JOKYMEHTBI, 00s13aTelIbHbIE K IPAMEHEHHIO:

T'OCT P 51872-2002. JJoxymenmayusa ucnoanumenvhas 2e00e3u-
yeckas. [lpaBuna BeimonHenus. Jlata sBenenus 1 uromnst 2002 r.

Tocyoapcmeennvim cmanoapmom YCmanasnuearomes. mpeboanus K
cocmasy, co0epHCanuio, 0ghopMaeHUI0, KOHMPOTI, NOPAOKY npuema u xpa-
HeHUsl 2e00e3UtecKoll UCNOTHUMENbHOU OOKYMEHmAayuy npu cmpoumesb-
cmee, peKOHCMPYKYUlY, paCUiuperuu, KanumaibHOM peMorHme 30aHull U co-
opyoiceruil. Ilonoscenuss Hacmosue2o CmarOapma NOONENCAm NPUMEHEHUIO
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20CY0apCMBEeHHbLIMU OP2AHAMU YIPABIEHUS U HAO30pd, OP2AHU3AYUAMU U
JUYamMu — YYACMHUKAMU CIPOUMENbCMBd, d MAKIHCe BbINOTHAUWUMYU UC-
NONHUMENbHbIE U KOHMPOIbHbIE CHEMKU 8 CIPOUMETbCHIGE.

T'OCT P 50.2.024-2002 I'CU. Teodonumst u opyzue zeode3uuecKkue
yeiomepusle npuoopvl. Memoouxa noeepku. Jlata Beenenust 1 nexadbps
2002 T.

Pexomenoayuu ycmarnasnusarom memoowvl u cpedcmea nepeuyHoll u
nepuoduueckoi nosepox meoooaumos no I OCT 10529 u dpyeux eeode3u-
YECKUX YSTOMEPHBIX NPUOOPO8 (Maxeomempos, 2e00UMempos, acmpoyHu-
6epcanos u Op.) OmedecmeenHo20 U 3apyoeicHozo npou3eo0Ccmad, coom-
B8eMCMBYIOWUX VKAZAHHBIM PEKOMEHOAyUusaM 6 4acmu onpeoesieHus no-
epewnocmu I'VII npu usmepenuu 20pu30HMANIbHBIX U 8EPIMUKATILHBIX YII08.

T'OCT P 50.2.023-2002 T'CU. Hueenupvi. Memoouka noeepxu.
Jara BBenenus 1 nexadpst 2002 r.

Hacmoawue pexomendayuu npedycmampusaiom ucnonib308anue
2MANOHHO20 KOMNApamopa OJis NO8ePKU HUBENUPOS.

Pexomenoayuamu ycmanasnusaiomesa memooul u cpeocmsea nepeu-
HOU U NepuoOUYecKoll NOBepoOK HUBEHUPOS BbICOKOMOUHBIX, MOUYHbBIX,
mexuuyeckux no I'OCT 10528 omeuecmsennoco u 3apybeschoco npous-
600cmea. Meosicnosepourulii cpok ycmarasnusaemces 1 200.

PJI 11-02-2006 Tpebosanus k cocmagy u nopaoKy éedeHus ucnoJi-
HUmMEeNbHOU O00OKyMeHmayuu npu Ccmpoumenvcmee, pPeKOHCMPYKYUU,
KanumanbHOM peMOHmeE 00beKmOo8 KANUMAIbHO20 CIMPOUMENbCmed U
mpeoboeanus, npedvasnaemole K AKmam 0C6UOEemMenbCmeo8anus paoom,
KOHCMPYKUUIL, YUACIMKO8 cemell UHHCEHEPHO-MEeXHUUecK020 ofecneue-
Hus (c i3MeHeHusIMU Ha 26 okTsi0ps 2015 roza).

VYmeeporcoenwvr npuxazom @edepanvhoil ciyicobl O IKOI0SUUECKO-
MY, MEXHONI02UYeCKOMY U amoMHOMY Haozopy om 26 dexabps 2006 200a
N 1128

Hucmpykyusa no pomozpammempuueckum pabomam npu coszoa-
HUU Yupposvix monozpaghuueckux Kapm u NiIAHO8

B uncmpyxyuu usznooicenvl cospemennvle mpeO0o8anus U YKa3aHus
1O MeXHON02UU (POMOSPAMMEMPULECKUX U OPYeUX KAMEPATbHLIX Npo-
yeccos npu co30anull Yyu@dpoevlx Monocpaguieckux Kapm u NiaHo8 8
macwmabax 1:25 000, 1:10 000, 1:5000, 1:2000, 1:1000 u 1:500. B neii
paccmompeHra obwjas cucmema npogedeHuss pabom u yCmaHo8eHbl 0c-
HOBHble mMexHuyecKue mpebosanus K ux npouzeoocmay. [ama esederus
1 agzycma 2002 2.
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Hucmpykuyusa no pazeumuro cbeMouH020 000CHOGAHUA U CbEMKe
cumyauuu u penvea ¢ NPpUMEHEHUEM 2100aNbHbBIX HABUZAUUOHHDBIX
cnymuukoevix cucmem IZTTOHACC u GPS

B oOoxymenme onucan nopsook npogedenus padom no pazeumuio
CLEeMOUH020 000CHOBAMUSA U CbeMKe cumyayuu U penvedha ¢ noMoubio
annapamypbul 2100A1bHBIX HABULAYUOHHBIX CUYMHUKOBLIX cucmem. Kpo-
Me mo20, paccmMompeHsl NOps00K Npo8edeHUs. NPOEeKMUPOBAHUS, PEKO-
SHOCYUPOBKU, CNYMHUKOBBIX ONPeQeNeHUll PA3TUYHBIMU Memooamu U Od-
Hbl 00WUe peKoMeHOayuu no nped8apumebHoll GblYUCTUMETbHOU 00pa-
oomke. /lama esedenusi 1 mapma 2002 e.

Hucmpykyua o nopaoke npedocmasieHus 6 NOAb306aHUEe U UC-
ROJIb308AHUA MAMEPUAN08 U OAHHBIX (pedepanvHozo Kapmozpago-
2e00e3uueckozo gonoa

Hnempykyus ycmanasnusaem nopsiook npedocmasicHus 8 nojib30-
6aHUe, UCNONB30BANUS U VUemd MAmepuailos u OaHHLIX hedepanvbHoco
Kapmozpagho-eeodezuueckozo onoa, onyoruxosarna 6 «Poccuiickou ea-
semen No 161 28 aseycma 2002 e.

Hucmpykuua no cocmasieHuro u u30anuio Kamanozo8 2e0oe3u-
YyecKux NYHKmoe

B unempyxyuu uznoosicenvl mpebosanus Kk cmpykmype, co0epiCcanuro
U 0QopMAEHUIO KAMAN0208 KOOPOUHAM 2e00e3UdecKux NyHKmos, npo-
yeccvl U NOPAOOK COCMAGIeHUs U U30aHus Kamanozos. Hncmpykyus
npeoHazHavena 0s yuperHcoeHull MUHUCIEPCME U 8e00MCMS, GbINOJIHS-
OWUx cocmagienue U uz0anue Kamanio208 KOOPOUHAM 2e00e3UdecKux
NYHKIMOG 20CYOapCMBEHHOU 2e00e3UuydecKoll cemu U NyHKmMog8 2eode3ute-
ckux cemetl ceyujenus. Jlama egedenus 1 mapma 2002 2.

CII 126.13330.2012 T'eooe3uueckue pabomosl ¢ cmpoumenbcmaee
AxrtyanuzupoBanHas penakuus CHull 3.01.03-84

CB00 npasun pacnpocmpansemcs Ha npouU3800CHB0O 2e00e3UdecKux
pabom, KOHMPOb MOYHOCIU 2EOMEMPULECKUX NAPAMEMPOB B03800UMbIX
KOHCMPYKYUtl, MOHUMOPUHE UX CMeuaeMocmu U 0eopMamusHOCm.

Ilpu cmpoumenvcmee nuUHEUHbIX COOPYIICEHUL, TUHUL dNeKmpone-
peoauu, cessu, mpyoonposooos u Opyeux 00beKmos MexXHUYecKol UuH-
(dpacmpykmypsl, a makaice agmoMoOUTbHBIX, JCENe3HbIX 00PO2, MOHHe-
Jietl, 2UOPOMEXHUYECKUX COOPYICEHUL OO0JACHLL YUUMBIBAMbCS mMpebo-
B8aHUs OCUCMBYIOUUX HOPMAMUBHBIX OOKYMEHMO8.

IIpu pacueme mouHOCMU BbINOIHEHUA USMEPEHUll OJid MOHMANCA
MEXHON02UYECKO20 0O0PYOO0BAHUS, MOHUMOPUHEA HEeCMeuwaemMocmu u Oe-
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dopmamusHocmu 8038600UMbBIX KOHCMPYKYULL 8 npoyecce Npou3800cmad
pabom, HeobxoouMo cobndams OONOIHUMENbHbIE MPeDO8aHUs, Npedy-
cmompenuvle npoekmuoil  doxymenmayuet, CHull 12-03 Yacmvs 1 u
CHull 12-04 Hacmy 2.

CII 11-104-97 Ceé00 npasun no umnsicenepHviM U3bICKAHUAM O3
cmpoumenvcmea

C600 npasun no UHIHCEHEPHO-2e00e3UHeCKUM U3bICKAHUAM Ol
cmpoumenbemea paspaboman 6 pazsumue 00A3amenbHbIX NONOACEHUT U
mpebosanuit CHull 11-02-96 «Huoceneprvle usvickanust 0isi cmpou-
menvemega. OCHOGHbIE NONOJHCEHUA» U YCMAHAsIugaem oowue mexmude-
cKue mpebo8aHus, nNpasuid Npou3800CMBEd UHHCEHEPHO-2e00e3UdeCKUX
U3LICKAHUL, COCMAB U 00beM OMOENbHbIX BUO08 UZLICKAMENbCKUX pabom,
BbINOIHAEMbBIX HA COOMBEMCMEYIOUUX SMANAX (cmaousax) oceoeHus u
UCTIONIBL308AHUAL MeppUMopul (RPOeKmMUpoO8anus, CMpoOUmMenIbCmed, dKC-
nryamayuu u AUKeUoayul npeonpusmull, 30aHull U COOPYIHceHUll).

Hacmoswuii ooxymenm ycmanagnusaem cocmas, 00bemul, Memoovl
U MexXHONI02UI0 NPOU3BOOCMBA UHHCEHEPHO-2e00e3UUECKUX UZbICKAHUL U
npeoHasHaven Onsl NPUMEHeHUs. I0PUOUYECKUMU U PU3UYeCKUMU TUYAMU,
0CYuecmeaaoumumMu 0esimelbHOCb 8 001ACU UHHCEHEPHBIX U3bICKAHULL
onst cmpoumenscmea Ha meppumopuu Poccuiickoii @edepayuu.

CHullI 10-01-94 Cucmema nopmamugnwvix 00KyMeHmOE 6 CmMpou-
menbvcmee. OCHOBHbBIE NONOIHCEHUS

Hacmosawue nopmel u npasuna onpeoenarom ocHO8HbIE Yelu, NPUH-
yunol u obwyto cmpykmypy Cucmemvl HOPMAMUBHBIX OOKYMEHMOS8 8
cmpoumenvscmee, mpebo8aHuss K HOPMAMUBHBIM OOKYMEHMAM, UxX CO-
0EPIACAHUIO, NOCMPOCHUIO, UZTIONCEHUIO U OPOPMIEHUIO, NOPAOOK pa3pa-
OomKu, NPUHAMUS U NPUMEHEHUSL.

Hopmamusnvie ooxymenmol Cucmemvl noOpazoensitomest Ha 20Cyoap-
cmeenHvle hedepanvHble QOKyMeHmbl, QOKyMeHmul Cyobexmos Poccutickoii
Dedepayuu u NPoU3BOOCMBEHHO-OMPACIE8ble OOKYMEHMbl CYObEKNO8 XO0-
saticmeennoll desmenvhocmu. C yuemom mpebosanuii ITOCT P 1.0 6 co-
cmase Cucmemvl paspabamvlearom ciedyrouue OOKyMeHmbL.

Dedepanvrvle HOpMamMusHvle OOKYMEHMbL. CHPOUMENbHbLE HOPMbL
u npasuna Poccutickoii @edepayuu — CHull;

Tocyoapcmeennvie cmandapmol Poccuiickoii @edepayuu 6 obaa-
cmu cmpoumenvscmea - I OCT P;

Ce00vl npasun no npoexmuposaruio u cmpoumenvcmeay — CII;

Pyxosooswue ooxymenmor Cucmemor — PI[C;
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Hopmamuenvie doxymenmor cybvexmos Poccuiickoti @edepayuu:
Teppumopuansusie cmpoumenvivie Hopmul - TCH, Ilpouszsoocmeenno-
ompacnegvie HOPMAMUGHLIE OOKYMEHMbl, CMAHOApPMybl NPeOnpusmuil
(00BeduHenUtl) cMmpoOUmMenbHO20 KOMILEKCA U CMAHOApmbl 00UjecmeeH-
Hvix 0ovedunenuti - CTI u CTO.

B xauectBe (hemepanbHBIX, TPUMEHSIOT TaKXKe MEXIOCyIapCTBEH-
HbIE€ HOPMAaTHUBHBIE JOKYMEHTHI, BBEJCHHbIC B JCWCTBHE HA TEPPUTOPUN
Poccuiickoit @enepanun.

CHull 11-01-95 Hucmpykuua o nopsaoke pazpadbomxu, coznacosa-
HU3l, YIMBEPHCOEHUA U COCIAGe NPOEKMHON OOKYMEHmAayuu Ha CIpou-
menbCcmeo npeonpuamuil, 30aHull U COOPYHceHuil

Huecmpyxyusa ycmanagnueaem nopsaooxk paspabomiu, Co2idcosa-
HUs, YMBEPAHCOEHUs. U COCMA8 NPOEKMHOU OOKYMEeHmayuu Ha cmpou-
menbCmeo Npednpusmuil, 30aHull U coopydicenuti Ha meppumopuu Poc-
cutickou Dedepayuu u npeoHaAsHAYeHa 0N NPUMEHEeHUS 3aKA34UKaMu
(unsecmopamul), opeanamu 20cy0apCmeeHHo20 YnpagieHus u Hao3opa,
npeonpusmMusAMU, OpPeaHu3ayuUAMY, 00beOUHEeHUAMU, UHLIMU OPpUOUYe-
CKUMU U huzudeckumu auyamu (8 mom yucie 3apyoedcHviMu) — yuyacm-
HUKaMu uH8eCcmuyuoHHo2o npoyecca. llopsook pazpadomku npoexmuoi
OoKyMeHmayuu OJisi CMpoumenbcmea 00beKmos 3a epanuyetl, YyCmaHdae-
aueaemcs, OmoenbHbIMU HOPMAMUBHBIMU OOKYMEHMAMU.
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1.3. CoBpemeHHBIE reoe3nyecKkne Npuoopsl U 000py/10BaHHe

1.3.1. CnyTHUKOBBIE TEXHOJOTHH B MPUKJIATHON reoae3un

CIyTHUKOBBIEC I'€0/Ie3MYECKHE U3MEPEHHS BBIITOIHSIIOT C TIOMOLIBIO
amnmaparypsl, padOTarolleil MO CHUTHANaM CIYTHUKOB HAaBHUTAIIMOHHBIX
cucreM GPS (Global Positioning System, CIIIA) u I'JTIOHACC (I'mo-
OanbHAs HaBUTallMOHHAs CIyTHHKOBasi cuctema, Poccust). B EBpomeii-
CKOM COI03¢ BEIyTCS PabOTHI 1O CO3[AHMIO €IIe OIHOW CHCTeMBI —
GNSS-2 «GALILEO».

HecmoTpst Ha TO, Y4TO M3HAYAJIBHO CITyTHHKOBBIC TEXHOJOTUH OBLIH
HarpaBJIeHbl UCKIFOUUTEIILHO Ha BOCHHBIC HYXK[IbI, CETOJIHS OHU IMUPOKO
UCTIONB3YIOTCS B TPAXKIAHCKUX HEIIX W B ObITy. Hampumep, nmpueMHUKH
GPS mnponarorcss BO MHOTMX Mara3uHax, TOPTYIOLIMX JIEKTPOHUKOH (MO-
OnnpHBIE TenedoHbl, cMapTPOHBI, HAPYUHBIE Yachl, OHOOpAEPH! U T.1.). C
MOMOIIBIO CITYTHUKOBBIX TEXHOJIOTHUH MOXKHO ONPEEISTh TOYHbIE KOOP-
JMHATBH TOYEK W IPAHUIBI 3eMEIbHBIX YYacTKOB; CO3/1aBaTh 3JIEKTPOHHBIC
KapThl; OCYIIECTBISITH BO3AYIIHYIO, MOPCKYIO M Ha3eMHYIO HAaBHUTalUIO;
OCYUIIECTBIISITh COTOBYIO CBSI3b; POM3BOJIUTH HAOIIOICHUS 32 TEKTOHUYE-
CKHAMH TIpOIIecCaMi M 00€CIIeYNBATh WHIYCTPUIO Pa3BICUCHUH (UTPHI).

CymiecTBeHHBIM HEJOCTaTKOM HCIIOJIb30BAaHMS JIIOOOH pajnoHaBH-
TallMOHHOW CHCTEMBI SIBJISIETCSl TO, YTO MPU ONPEACTEHHBIX YCIOBHSIX
CUTHaJl MOXET He JAOXOAUTHb A0 MPUEMHHUKA, M TPUXOIUTH CO 3HAYH-
TEJbHBIMU HUCKOKEHHSIMH WM 3aJiepKkamu. Hampumep, nmpakTudecku
HEBO3MOXKHO OIPE/ICIUTh CBOE TOYHOE MECTOHAXOXKICHHE B TIIyOWHE
’Kene300€TOHHOTO 3/1aHMs, B IIOJBaJIC WJIM B TOHHEJE. Y POBEHb NMpHEMaA
CHTHaja OT CIYTHHKOB MOXXET CEpbE3HO YXYIIIUTHCS MOJ IIOTHOM
JIUCTBOM JIEpEeBBhEB MJIM M3-3a OU€Hb O0JbIION obnagHocTH. HopmanbHo-
My NpHUEMY CHTHAJIOB MOTYT TOBPEIUTH ITOMEXH OT MHOTHX HA3€MHBIX
PaIMOMCTOYHUKOB, HAIIPUMED, MPH MPEAHAMEPEHHO CO3aBaeMbIX TIOMe-
Xax «TITYHIHIKaAMKD).

GPS peanuzoBaHa M AKCILTyaTHPYETCS] MUHHCTEPCTBOM OOOPOHBI
CIIA u mosToMy ecTh MOJHasi 3aBUCMMOCTb OT 3TOI'0 OpraHa B IOJIyye-
HHH JIPyTUMH TI0JIb30BATEISIMU TOYHOTO CHTHAJIA.

CriyTHUKOBasi HaBUTAIIMOHHAS CHCTEMa BKIIOYaeT B ceOsl: MOJICH-
CTeMy KOCMHYECKHX aIaparoB; IMOJICHCTEMY KOHTPOJIS U yNPaBICHHS;
MOJCUCTEMY ammapaTypbl MOTPeOUTECH.
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Hoocucmema kocmuueckux annapamos cOCTOUT U3 24 NCKYCCTBEH-
HBIX CITyTHHKOB 3€MJIM, OOpaIlaroIluXcs BOKPYT 3eMJIM MO OpOUTaM,
OIM3KUM K KPyroBbIM, Ha BeicoTe okosio 20000 kM. B mo6om mecte 3em-
JI1 Ha BBICOTE OoJiee 15° Haj TOPU30HTOM OJHOBPEMEHHO BHUIHEI OT 4 110
8 CITyTHHUKOB.

3MepeHHasn
AanbHOCTb

Puc. 1.1. llpunuun padoThl cyTHUKOBOM cucteMbl ['Jionace

CITy THUKY MTPUHUMAIOT M XPaHAT HH()OPMAIIMIO C HA3eMHBIX CTaHIINH,
a TaKKe HEMPEPHIBHO M3IIyYarOT JIJIs TIOJIb30BATENICH U3MEPUTEIbHBIC Pa-
JTIMOCUTHAJIbI, JJAHHBIC O BPEMEHH, CBOM KOOPJAMHATHI U JPYTHE TaHHBIC.
JIisl CIiy THUKOBBIX OTIpE/IENIEHH YCTAaHOBJICHBI CBOW T'€O/IC3MYECKHE ITTPO-
CTPaHCTBEHHBIE KOOPMHATHI C HAYaJIOM B LIeHTpe Macc 3emuu. HaBurarm-
OHHOE COOOIIICHUE TPEJICTABISICT cOO0M (haii, BKIFOUAIOIININ CIICIYIONINE
naHHbIe: KO3()PHUIMEHTHI TTOMHOMA NI BEIYUCIICHHS OIMMOKN YacOB CITYT-
HUKA, 3JEMEHTHI OPOWTHI JUIS BBIYMCICHHS IMPOCTPAHCTBEHHBIX IPSIMO-
YTOJbHBIX KOOPAMHAT CIYTHHUKA, IMapaMeTphl JIJIsl BEIYUCICHUST HOHOC]Ep-
HOU TOTIPaBKH, TPUOJIMKESHHBIE SIIEMEHTBI OPOUT BCEX CITYTHHKOB H JIp.

Ornpenenenne MEeCTOMOOKEHNUS C TIOMOIIBIO CITYTHUKOB OCHOBAHO
Ha M3MEPEHHUH PACCTOSHHUM OT CITyTHUKOB JI0 PHEMHHKA, 110 CKOPOCTU U
BPEMEHH PACIPOCTPAHCHUS PaHOBOJIH.
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IHloocucmema xowmpons u ynpagienus COCTOWUT W3 TJIaBHOW KOH-
TPOJILHON CTAHLIMM, CTAHIUHI CICKEHUs, yIpaBisitomux ctaniuil. [lox-
cucTeMa IMpeJHa3Ha4yeHa sl yIpaBieHus, WHPOPMALMOHHOTO obecre-
YCHHSI CITYTHUKOB U KOHTPOJISI MPABUIIBHOCTH UX (DYHKIIMOHUPOBAHUSI.

CraHun cnexeHus, HaOlronas 3a JBHKEHUEM CITyTHUKOB, BBITION-
HSIOT TPAaeKTOPHBIC W3MEPEHHUs, PEe3yJIbTaThl KOTOPHIX COOOMIAIOT Ha
IJIaBHYIO KOHTPOJIbBHYIO CTaHLMI0. Ha rinaBHON KOHTPOJIBHON CTaHLIMU 1O
JAHHBIM, TIOJIYICHHBIM CO CTAHIINN CJICKEHUS, BEIYUCIISIOT TIPOTHO3UPY-
eMBbIe TIapaMeTpbl OPOUT CITyTHUKOB U JIPYTHE DJIEMEHTHI, BXOMISIINE B
TEKCT HAaBUTALIIOHHOTO COOOLICHUSI.

VYnpasisionye CTaHIUH 3arpyKaloT MOJArOTOBICHHYI0 WH(pOpMa-
LU0 Ha CITy THHUKH.

Hloocucmema annapamypel nompebumeneii — 3TO MHOMXKECTBO
CPE/ICTB, BBITOJIHSIOUINX MMPHUEM MH(POPMAIIUU CO CIIyTHUKOB, U3MEPEHUE
MapaMeTpoB, CBSA3BIBAIOLINX IOJIOKEHUE ammapaTypbl MOJb30BaTeNs C
PacCIOJIOKEHUEM CITYTHUKOB, U UX 00pa0OTKYy.

B pesynbrare 00paboTKH MOTy4YarOT KOOPAWHATHI alapaTypsl MO-
TpeOuTeNs U, eciau TpeOyeTcs, M BEKTOp CKOPOCTH ABIMKEHUs. Ammapa-
Typa, BXOJAIIAasg B COCTAaB T€0JIE3MYECKOT0 CITyTHHKOBOTO NPHEMHHUKA,
uMeeT o0IIyr mMaccy ot 4 1o 8 kr, pabouuii auana3oH TemrepaTryp OT
—20° o +60°, MpoAOIKUTEIBHOCTh HEMPEPHIBHON PabOThI aKKyMYJISTO-
pa 6 — 8 gwacoB. MI3MepeHns B Te0/1e3UN BBITIOTHIIOT KOMILIEKTOM, COCTO-
SIIIUM W3 IBYX U 00JIee Te0Ie3MUECKUX CITyTHUKOBBIX TIPUEMHHIKOB.

Ecnu u3mepuTh JalbHOCTH IO TPEX CIIyTHUKOB, TO 3HAas MX KOOP-
JTMHATBI, METOJOM JIMHEHHOM 3aCEYKU MOXKHO OINPEACTUTh KOOPJAUHATHI
TOYKHM CTOSIHMSI TpueMHHMKa. OJHAKO, B CHJIy pa3HOro pojia MpPUYHH,
OTIpeNIeJICHHOE PAaCCTOSHUE /10 CITyTHUKA OyJeT coep kaTh MOTPEuTHOCTH
(nceBmonanbHOCTH). [loaTOMY, 4TOOBI IPAaBUIBHO BBIYUCIUTH KOOPIMHA-
ThI 110 TICEBJIOJAIILHOCTSIM, TIPOU3BOMIAT U3MEPEHUS PACCTOSHUN KaK MU-
HUMYM JI0 YE€ThIPEX CITyTHUKOB.

MeTo/b1 OTIpeeNIeHIsI MECTOTIONIOKEHHS C TIOMOIIBIO CITY THUKOBBIX
TEXHOJIOTHI MOYKHO Pa3ieluTh Ha a0COJIIOTHBIE U OTHOCUTENBHEIE.

K abcomoTHBIM METOIaM OTHOCST KOJIOBBIE M3MEPEHUs, IPUMECHSI-
OIIMeCs TIPH PEIIeHUH 3a/1ad HaBUTAIMH, K OTHOCHTEIHHBIM METOJaM —
(hazoBBIC U3MEPEHHUS, UCTIONB3YIOIINECS B TEOIE3NH.

KonoBele u3MepeHus MPUMEHSIOTCS MPHU PEHICHUH 3a/lad HaBHra-
nmu. KoopauHaTel 00BEKTa, OMpeeNnseMble 10 pe3yibTaTaM KOJIOBBIX
M3MEpEeHHd, UMEIOT TOYHOCTHIO OKoJIo 3 M. B reomesmueckux pabotax
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KOJIOBbIC HM3MEPEHHUSI UTPAIOT BCIOMOTATENIbHYI POJb — CIYXKaT JUIs
OTIpEJICIICHHSI PUOIKEHHBIX KOOPINHAT ITyHKTOB CETH.

®da30Bble U3MEPEHUSI B T'€OJC3MUECKUX paboTaxX SIBISIOTCS OCHOB-
HBIMH, O0OecriedrnBas BO3MOXKHOCTh TOCTPOEHHS T€0/e3HMUECKUX CeTel
BBICOKOM TOYHOCTH.

CyLIHOCTh METOJIa 3aKJII0YAeTCsl B U3BMEPEHUU Pa3HOCTH a3
MeXy KOIeOaHWSIMH, IPUHATBIMA OT CITyTHHKA, W KOJeOaHUSMHU TaKou
K€ 9aCTOTHI, BEIPAOOTAHHBIMU B TIPUEMHUKE.

PaccrosiHue Mexay CIyTHUKOM M IPUEMHHUKOM HENPEPBIBHO HU3MeE-
HSIETCSI, OTUEro M3MeHsieTcs u casur o gaze N + @ . B npueMHuKe CIyT-
HUKOBBIX CHUTHAJIOB MPEIyCMOTPEHO H3MEPEHHE HEMPEPHIBHO U3MEHSIO-
iericst pa3HocTH Pa3 @ ¥ MoJICYeT YUCIIa IEPEXOJIOB €¢ Yepe3 HOJIb, H3Me-
HSIIONIMX 1EJI0€ YHCIIO BOJH B PACCTOSIHUU. DJTO YHCIO NMPHOABISETCS K
n3MepseMoli BenumuuHe @, 0TYEer0 CyMMAapHBIH CIBUT 10 (ha3e OKa3bIBaeT-
sl HETPaBWIIHLHOHN Apo0bI0, 8 HEM3BECTHOE YHCIIO N OCTASTCS TIOCTOSTHHBIM
JUIsl BCEX PACCTOSIHUM OT IMyHKTa p 10 cIoyTHUKa § . OnpeneneHue 1eaoro

yycia N Ha3bIBAETCS pa3pelIeHueM ero HeOJHO3HAYHOCTH.

Pasnoctr a3 u3MepsroT ¢ BEICOKOH TOYHOCTHIO, COOTBETCTBYIOIICH
nonsaM MuimuMerpa. OTHaKO BBIYUCIUTH KOOPAWHATH TPUEMHHUKA C yKa-
3aHHOW TOYHOCTBHIO HE YJAeTCs M3-3a OIIMOOK OPOWTHI, BIUSHUS HOHO-
chepbl U Ipyrux npudrH. TodHOCTH (ha30BBIX M3MEPEHUHN peanu3yrorT,
MPUMEHS METOJ OTHOCHUTEIBHOTO OMpECNCHUS IMOJIOKEHUS ITyHKTOB.
Pe3ynbTarel 0IHOBPEMEHHBIX HAOMIOIEHUI OHOTO U TOTO e CIyTHHKA
B JIBYX ITyHKTaX COJIEpP>KaT 3HAYUTENbHbIC, HO 00IIue, OJIM3KHE TI0 BEJH-
yuHe norpemHocty. [1oaToMy pa3HOCTH pe3yiabTaTOB U3MEPEHUN OT HUX
MPAKTHYECKH CBOOOIHBI M TO3BOJIAIOT C BBICOKOW TOYHOCTBIO OINpene-
JIATh Pa3HOCTU KoopauHat X, Y, Z NByX MYHKTOB, TO €CTb TPEXMEPHBIN
BekTop AX, AY, AZ, ux coequnstonuii. CreqoBaTeNbHO, 3HAsI KOOPIUHA-
Tol X, Y, Z 0HOrO MyHKTa, MOXHO, ONpPEIEIUTh PA3HOCTH KOOPAHMHAT
AX, AY, AZ 1o 1pyroro v BBIYUCIUTH €r0 KOOPIAUHATHI.

IIpakTrHueckas peanu3anusi JaHHOTO METO/AA OCYLIECTBIISIETCS Clie-
nyromuM obpa3zoMm. HeoOxoaumo MMeTh HE MeHee JBYX CITyTHHKOBBIX
npueMHUKoB. OIMH U3 HUX YCTaHaBJIMBAETCS HAa MYHKTE C M3BECTHBIMU
KoopAnHaTaMH (0a30Basi CTaHIMS), a JPYrod — Ha TOYKE, KOOPIWHATHI
KOTOpOH HEOOXOOMMO OmpeaennuTh. Habmromas B TedueHHEe HEKOTOPOTO
BPEMEHH OJHOBPEMEHHO C JIBYX CTAHIUI OJHU U T€ K€ CIyTHUKH, MOJTy-
YarT TpUpalieHne KOOPAWHAT OTHOCHTEIHHO 0a30BOW CTaHIMH C TIO-
rpemHocThio oT 0,5 10 2,0 cm.
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CIyTHHKOBBIE TEXHOJIOTHH OIPENEJICHU KOOPAUHAT HMMEIOT P
CYIIECTBEHHBIX MPEUMYIIECTB Tepe]l TPaIUIIMOHHBIMU MeToamu. Ho, B
TO 7K€ BpeMs, Ha 3aKpPbITOI U MOJy3aKpbITOH MECTHOCTH (JIeC, TOPOACKHe
KBapTaJbl) MIPUMEHATh UX JIOBOJBHO TPYAHO. B Takux ciydasx CIlyTHH-
KOBBIE METO/bl COUYCTAIOT C TPAIUIIMOHHBIMUA METOJIAMH.

TOYHOCTh OTHOCHUTENIBHBIX OMNpPEACICHUH 3aBUCUT OT BPEMEHH
HaOIIOJICHHSI, TI0O9TOMY Pa3INYaloT TPU OCHOBHBIX METOJUKH: CTaTH4e-
CKYy10, KHHEMaTH4YECKYIO U THHAMUYECKYIO.

CryTHHKOBas TeoJe3WyecKas amnmaparypa o0ecredynBaeT BO3MOXK-
HOCTb pabOThI B PA3IMYHBIX PEKHMAX.

B peoicume «Cmamuxa» oTHOBpEMEHHBIE M3MEPEHUS Ha JIBYX WU
HECKOJIBKMX IIYHKTaX BBIMOJIHSIOTCS HEIMOBHKHBIMU TPUEMHUKAMH.
OnuH U3 NPUEMHUKOB MPUHUMAOT 32 0a30BbIi. [lo/l0keHUe OCTaBHBIX
MIPUEMHHUKOB OIPEJIeNsieTCss OTHOCUTENBHO 0azoBoro. M3Mmepenus B pe-
xuMe «CTaTuka» BBITOJHAIOT, KaK MPaBUJIO0, HA OONBITUX PACCTOSHUSIX
MeXJly IMyHKTaMu (cBbIme 15 km). Bpems HaOnroneHuit 3aBUCUT OT pac-
CTOSIHUSI MEX]Ty TYHKTaMH, YHCIa CITyTHHKOB, COCTOSHUS MOHO- M TPO-
rocdepsl, TpeOyeMoi TOYHOCTH B COCTABJISET OOBIYHO HE MEHee | .

Peoxxcum «bvicmpas cmamuxa» TI03BOJIAET COKPATHTh MPOIOIIKHU-
TEJIBHOCTh U3MEPEHUH, OJ1aroapsi BO3MOKHOCTH IPUMEHCHUSI Ha JIMHUSAX
J0 15 KM aKTHBHBIX allTOPUTMOB pa3pelieHus HeoJAHO3HAYHOCTH. IIpo-
JOJDKUTETBHOCTH HAOIO/IEHUS B 9TOM PEeKUMeE cocTaBisieT 5—20 MuH.

Peoicum «Peokkynayus" MCHonb3yeTcs, KOrIa HET OJHOBPEMEHHON
BUJIUMOCTH Ha HEOOXOJUMOE YHMCIIO CITyTHUKOB. Torjga m3MepeHus BBI-
MOJIHSIOT 32 HECKOJIbKO CEaHCOB, HAKAIUIMBas HYXHbBIH OObEM JIaHHBIX.
Ha srame xommberoTepHO 00pabOTKH BCe MaHHBIE OOBCIUHSIOT JJIS BBI-
pabOTKH OJTHOTO PELICHMS.

Peoxxcum "Kunemamuka" CIly>XKUT JUIsl ONpeAeNeHUs. KOOPAUHAT Iie-
PEABIDKHOM CTaHIMHM B XoJe ee nepemernieHus. [Ilpu pabore B 3TOM pe-
JKUME HEOOXOIMMO, YTOOBl TMPUEMHUKH Ha 0a30BOH W TIEPEIBIDKHOMN
CTaHIUAX TOJJACPKUBAIN HENPEPHIBHBIM KOHTAKT CO CIYTHUKaMHU B Te-
YeHHe BCETO BpeMeHHM u3MepeHui. Jlo Hayama JMBUKEHHS BBITTOIHSIOT
MHUIHATN3AIUI0 — pa3pelieHne HeOJHO3HAYHOCTH (pa30BBIX N3MEPEHHH.

Peoicum "Cmoti—uou" — Takas pa3HOBUIHOCTh KHHEMATHYECKOTO
peXnMa, Korja NepeBIKHYI0 CTaHIIUIO TEPEMENIAlOT C TOYKH Ha TOUKY,
JieNasi Ha KaKIO0W TOYKE OCTAHOBKY W BBITIONHSISI JIJISl TIOBBIIIICHUS] TOYHO-
CTH HECKOJIbKO 3TO0X M3MepeHuil B TeueHue 5—30 c. 3HaueHMs CpeHMX
KBaJIPATHYECKUX MOTPEIIHOCTEH ONpeIesiCHHs MOJI0KEHUS, MM, TIPUHSITO
XapaKTepHU30BaTh GOPMYIION:
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m=a+b-D
rae D — paCCTOﬂHI/Ie Me)K}Iy 6a3OBBIM U IIOJABUXKHBIM HpI/IeMHI/IKaMI/I,

KM. 3HauUCHMs apaMeTpoB a U b npuBeaeHsl B Tadm. 1.2.
Tabnunma 1.2
ITapamMeTpbl TOYHOCTH ONpeeIeHUsI M0JI0KEHHST

Anmnapartypa
Pexxnm n3mepennii JABYXYACTOTHAS OJTHOYACTOTHAS
a, MM b, MM/KM a, MM b, MM/KM
Crartuka 5 1 10 2
BricTpast ctaTuka 5...10 1 10 2
Peokkynanus 10...20 1 10...20 2
Kunemaruka 10...20 1 20...30 2
Croii—unu 5...10 1 10...20 2

Ha poccuiickoM pbIHKE JOCTATOYHO IMUPOKO IPEJCTABICHBI CITyTHH-
KOBbIE MPUEMHUKH Pa3IMYHOrO Kiacca M Ha3Ha4YeHHs MPOU3BOACTBA psja
M3BECTHBIX 3apyOekHbIx ¢upM: Leica (Ileeiimapus), Trimble (CIIA),
Spectra Precision, Sokkia, Nicon 1 Topcon (Snonus), Carl Zeiss (I'epma-
nust), Geotronics (I1IBenust), South (Kopes), Sercel (®panuus) u ap. OnHo
n3 TpeOoBaHUM, mpeabsBiieMoe BpemMeHeM K GPS oOopynoBanuio - 310
BO3MOYKHOCTb HCIIOJIb30BAHUS PA3IUYHBIX HABUTAIIMOHHBIX CHCTEM, KOTO-
poie peiictBytot ceituac: GPS, I'JIOHACC u nepcniekrusnbie Galilleo.

Puc.1.2. Buemrnuii Bug npueMHukoB GPS

GPS-nmpuemnuku ast pexuma RTK, - ennHCTBEHHBIH cnoco0 B pealib-
HOM BPEMEHM MOJIYYUTh KOOPAMHATHI TOUYEK Ha MECTHOCTH C YPOBHEM
TOYHOCTH J0 CAaHTHMETpA.
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1.3.2. D1eKTpOHHBIE TAXEOMETPbI

ONEeKTPOHHBIA TaxeoMeTp TMPEACTABISIET COOOM TeOoae3UUCCKUA
puOop, OOBENUHSIONIMIA TEOI0JIUT, CBETOJAILHOMEP U MHUKpOo-OBM,
YTO TIO3BOJISIET BBHITONHSATH YTJIOBBIE, @ TaKKe JMHEWHBIE W3MEPEHHS U
OCYIIECTBIISITH COBMECTHYIO 00pabOTKY Pe3yIbTaTOB 3TUX U3MEPEHHIA.

OYHKIUA DJIEKTPOHHOTO TaxeoMETpa MOXET BBIMOIHATH TPUOOp,
MOJy4YaeMbli MyTEM YCTaHOBKM Ha ONTUYECKUN WIJIM AJIEKTPOHHBIN TEo-
JIOJIUT MasiorabapuTHOTO aBTOMATU3UPOBAHHOTO TOMOTPadUIecKoro cBe-
To/ajgbHOMEpPA (BOZMOXKHOCTh TaKOW YCTaHOBKH IPEIyCMOTpEHa Ha BCeX
COBPEMEHHBIX TOMOTpapUIECKUX CBETOJATbHOMEpPAx) B 3TOM CIlydae
PETUCTPALIMIO PE3YJIbTATOB YIJIOBBIX U JIMHEHHBIX M3MEPEHHI BBITIOIHS-
10T pa3AenbHo, 00padOTKyY BBHITOTHSIOT Ha BHEeIIHEH DBM.

HekoTopsie Bemymiye MpoU3BOIUTENN CITyTHUKOBBIX CUCTEM, TaKHe
kak Trimble nmun Magellan/Ashtech (CILIA), paccMaTpuBaIOT dIEKTPOH-
HbIE TaxeoMeTpbl KaK Ie0/Ie3MYECKHE CHUCTEMbl BTOPUYHOTO 3HAYEHHUS,
3aBEIOMO OT/AaBas MPEIIOYTCHHE CITyTHHUKOBBIM CHCTEMaM pPeabHOTro
BpeMenn (RTK) kak mepBOCTEIICHHBIM T€OAC3UYSCKUM CHUCTeMaM. Tak,
HarpuMep, MEePBbIi AEKTPOHHBIA Taxeomerp ¢upmbl Trimble (CIHIA),
[0 3aMBICITy co3faTesieil MmpeaHa3Havyalics A JONOJHEHHS BO3MOKHO-
cre crmyTHUKOBBIX cucteM RTK.

Jpyrue Beayume Npou3BOIUTENN IEKTPOHHBIX TaXEOMETPHUUECKUX
cucTeM, Takue, Hampumep, kak Spectra Precision (ILBenus/I epmanus),
Leica (IIseitapus), Sokkia, Topcon, Nikon, Pentax (Slmonus) u npyrue
paccMaTpuBarOT WX KaK Te€0Je3NIEeCKHe CUCTEMbI IEPBUYHOTO 3HAYCHHUS,
(YHKIMOHAIBHBIE BO3MOKHOCTH KOTOPBIX MOTYT JOHOJHSATHCS BO3MOXK-
HOCTSIMU CITyTHUKOBBIX IPUEMHUKOB.

Takum 00pa3oM, JBE OCHOBHBIE KOHIETIIMHA PAa3BUTHS TeOle3nye-
CKUX CHCTEM OINPEAEISAIOT MOSIBIEHHE HOBBIX JEKTPOHHBIX TaXEOMETPOB
u cucteM. Kakas koHuenuus Oyzer mpeobnanaTb B OyaylueMm, Kakue
MPUHIIAITHAIEHO HOBBIE CUCTEMBI IOCTYIISIT Ha PHIHOK
re0/1e3M4eCKOro 000pyI0BaHHS, TIOKKET BPEMSL.

CoBpeMEHHBIE TaXEOMETPHI CYIIECTBEHHO Pa3IMYaroTCsl HE TOJIBKO
CBOMMH TEXHHYECKUMH XapaKTEPUCTHKAMH, KOHCTPYKTUBHBIMUA OCOOCH-
HOCTSAMH, HO W TIPEXK]E BCETO OpUEHTANMEH Ha KOHKPETHOTO ITOJIb30Ba-
TeNs WM ONpenesieHHylo cdepy npuMeHeHus. [1o3TomMy TaxeoMeTpsl
MOJKHO TaKXe Kiaccu(UIMPOBATh 0 UX MPEJHA3HAYCHHUIO IJISl PELICHUS
KOHKPETHBIX 3a/ad. B 1eioM, ¢ MOMOIIBIO 3JIEKTPOHHOTO TaxeoMeTpa
MOJKHO peIaTh CIeAYIOLINe 3a/1aun:
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- CTYILLEHHE T€0AEe3NUECKON CETH METOAOM IOJIMTOHOMETPHH;

- U3MEPEHUE CTOPOH B TPUJIATEPALIUH;

- CO3/1aHKE TUIAHOBO-BBICOTHOTO 00OCHOBAHMS;

- IPUBSI3KA CHUMKOB;

- ronorpaduyeckasi KpynmHoMaciuTabHas CheMKa MECTHOCTH;

- HHKEHEPHO-T€0/1€3MUECKIE U3bICKAHNUS;

- BBIHOC IIPOEKTA B HATYPY U Ie0lIe3MIECKOe 00ECIIeUCHNE MOHTaKHbIX
padoT Ipy BO3BEIEHNUH 3/IaHUH U COOPYIKEHHII;

- KaJjacTpoOBbIC paOOTHI U T.II.

Puc. 1.3. BHemiHuii BUA 3JIeKTPOHHOTro TaxeomeTpa Topcon
U cTaHIMH ¢ HHTerpupoBaHHbIM GPS Leica Viva SmartStation

ITo npuHIMITy pabOThI ¢ OTCYETHBIMU YCTPOHCTBAMHU JICKTPOHHBIC

TaXEeOMETPhI YCIOBHO MOYKHO Pa3JICIHTh:
- C BU3YaJIbHBIM OTCUETOM YTJIOB;
- ¢ anexTpoHHBIM oTcueToM (Total station - yHHBEpcallbHBIE CTAHIIUH).

B nepBom ciydae cHUMaeMble BU3yalbHO OTCUETHI MO IIKATOBOMY
MHUKPOMETPY WJIM ONTHYECKOMY MHKPOMETPY BBOJST B MPOIECCOP PyH-
HBIM HAOOpOM Ha KJIaBHAType, @ BO BTOPOM YIJIbI B IU(PPOBOM BHUJIC BbI-
BOJITCS Ha Tabio. VM3MepeHne TMHEHHBIX BEINYNH BBIBOAUTCS Ha TabIIo
ABTOMATHYECKH BO BCEX CIyYasiX.

ABTOMAaTHYECKOE CUUTHIBAHHE YIJIOB BBITIOJHSETCS IyTEM HX Iepe-
BOJa B JJIEKTPUUESCKHE CHTHAIBI MIPU TOMOIIY aHAJIOTO-IU(POBBIX Ipe-
obpazoBareneit (ALLIl). Ilpumenstor B ocHoBHOM aBa Buma AILIIl -
K0OO08blll U UHKDEMEHMAbHBIIL.
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IIpu xodosom memode TAMO SBIIAETCS KOTOBBIM TUCKOM C CHCTEMOM
KOJIOBBIX JIOPOKEK, 00ecTieunBaronux co3nanue curaaioB 0 u 1 B mBowd-
HOW CHCTEME WCYUHCIIEHHsI WM CUTHAJIbl B JBOMYHO-AECATHYHBIX KOJaX,
LUKIMYECKUX U Jp., & TaKKe KOIbl ¢ M30BITOYHOCTBIO (KOPPEKTUPYIOLINE
KOJIbI), TIO3BOJISTIOIIME OOHApYKMBaTh W MCHPABIATH OMIMOKH. KomoBbiit
METOJ SBJSIETCS A0COMIOTHBIM, NPU KOTOPOM KaX/IOMYy HAIIPaBJICHHUIO Of-
HO3HaYHO COOTBETCTBYET OINpECICHHbIM KOAWPOBAHHBIA BBHIXOJHOM CHUT-
Hayt. st cunThIBaHUS HH(POPMALUU ¢ KOJOBBIX AUCKOB OOBIYHO MCHOJb-
3yIOT (DOTOINEKTPUUECKHH CIOCcO0, MPH KOTOPOM JIMCK MPOCBEYUBAIOT
CBETOBBIM IMYYKOM, MOCTYHAIOUIMM Ha (OTONPHEMHOE YCTPOMCTBO, M B
pe3yJsbTaTe Ha BBIXOZE MOJIy4al0T KOMOMHALMY 3JIEKTPUYECKUX CUIHAJIOB,
COOTBETCTBYIOIIMX OIPEeICHHBIM 3HAUEHUSAM HaIlpaBJIeHUH. DeKTpude-
CKHE CHTHaJIbl MOCTYNAIOT B JIOTHYECKUE CXEMBI, U B UTOTE H3MepseMas
BEJIMYMHA B HU(PPOBOM BHJIE BOCIIPOU3BOIUTCS HA TabIIo.

B unxpemenmansnom memooe UCnonb3yroT IWTPUXOBOM pacTp (cu-
CTeMY paJualIbHBIX IITPUXOB), KOTOPBIH Yepe3 OAMHAKOBBIE HHTEPBAJbI
(mo 100 mTpuxoB Ha 1MM) HaHOCAT Ha BHEIIHWH Kpail TuMOa Wi aiu-
nansl. ITpuxu u paBHbIE UM IO TOJIIMHE HHTEPBAJIbl CO3JAIOT [IOCIEI0-
BaTEIbHOCTh JJIEMEHTOB «Jla-HET», KOTOpPhIE Ha3bIBAIOT MHKPEMEHTaMH.
CunTbIBaHUE BBINOJIHAIOT TAK)KE ONTHUYECKUM METOAOM, YUCIY MPOIIe-
LIMX MHKPEMEHTOB COOTBETCTBYET YMCJIO CBETOBBIX MMIIYJIBCOB, MOCTY-
MUBIINX Ha CBETONPHEMHHUK. J[JIs yueTa HampaBieHHUs BpaIleHUs Kpyra
WCTIONB3YIOT B2 (POTONPUEMHHUKA, BOCIPUHUMAIOLINX UMITYJIbCHBIE CHUT-
HaJIbl, CABUHYTHIC O ¢a3e Ha 90°, 4TO mOCTUTaeTcs COOTBETCTBYIOIINM
pasmenieHreM (QOTONPUEMHHUKOB OTHOCHUTEIBHO pacTpa WM HCIOJb30-
BaHUWEM JIByX OJMHAKOBBIX PACTPOB, CABUHYTHIX OTHOCHUTENIBHO ApPYT
npyra Ha 1/4 vHKpeMeHTa.

VHKpeMeHTaIbHbIH METOJ SIBJISCTCA OTHOCUTEIbHBIM, KOTOPBIM H3-
MEpSIIOT YTJIbI, @ KOJOBBIM, KOTOPBIN SBISETCS aOCONMIOTHBIM, - HaIpaB-
neHust. I MOBBIMIEHUS] TOYHOCTH IPUMEHSIOT CUCTEMBI, COAEpIKalle
HECKOJIBKO PACHOJI0KEHHBIX ONpPEIeIeHHBIM 00pa3oM OTHOCUTEILHO
Kpyra mnap (GpoToanoI0B, CUTHAIIBI OT KOTOPBIX CABHHYTHI 1O (ase, COB-
MecTHas 00paboTKa CUTHAJIOB AAET BHICOKOE YIIIOBOE pa3peLIeHue.

Muxponpoyeccopbel B SIEKTPOHHBIX TaXeOMETpax HCIIOIb3YIOT IS
yIpaBiIeHHs], KOHTpoJI U BbluncieHuid. Ha Tabno no xomange ¢ mysbra
YIpaBIeHHUs] MpPOIleccopa MOTYT BBILAABATHCS HAKIOHHBIE PACCTOSHUA,
TOPU30HTANIBHbIE NPOJIOKEHUHHUS, TOPU30HTAIBHBIE U BEPTUKAJIbHBIE YI-
JIBI, TIPEBBIIIEHUS | JIp.
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