1. OBIHIUE CBEAEHHUS O 'EOJAESHYECKUX CETAX PO.
1.1 Kuaaccupukanus reoge3nueckux cereii P@

C TOYKHU 3peHHs TEOMETPHUH T'€0e3UUYECKast CETh — 3TO TPYIIa 3aKPeIIEHHBIX HA MECTHOCTHU
TOYCK, JUISI KOTOPBIX ONpe/eaeHbl ianoBble koopauHatel (X,Y wim B,L) u BbicoTa TOukM H nmun
MIPOCTPAHCTBEHHBIE MPSMOYTOJIbHbIE KOOPAUHATHI X, Y, Z.

I'eone3nueckas cerb Poccum co3naBaiiach B TEUEHHE MHOTHMX JECATHIETHHA. 3a 3TO BpeMs
M3MEHSUTUCH HE TOJIBKO KilacCU(UKalUs ceTeil, HO U TpeOOBaHUs K TOUHOCTH U3MEPEHUI B HUX.

Bce reone3nueckue cety mo Ha3HAYEHUIO U TOYHOCTH IMMOCTPOCHHUS MOAPA3ACIAIOTCS Ha TpU
OO0JIbIIINE TPYIIIIBL:

- I'TC (rocynapctBeHHas reojie3ndeckas CeTh);
- I'CC (reone3nueckue ceTH CryILEHUS;
- CC — cbE€MOYHBIE CETH.

OtaenbHyl0 TpyHIy COCTaBISAIOT CHELUAIbHBIE WH)KEHEPHO-TEXHUUYECKHE CETH; K HUM
MO>HO OTHECTH:

- Te0JIC3UYECKUE CETU Il OOEeCHeueHHUs CTPOMTENbCTBA M OKCILTyaTalluu
YHUKQJIBHBIX O0BEKTOB (YCKOPUTEIU JIEMEHTAPHBIX YaCTHUII, PAAHUOTEIECKONBI U T.I1.);

- re0JIe3NYECKUEe CETU [UIsl W3Y4YEHUs JABM)KEHHUH OJIOKOB 3€MHOM KOpBI,
CMeIeHui 1 nedopmanuii JIEMEHTOB HH)KEHEPHOTO 000pYI0OBaHUS;

- reojie3nveckue cetu Pockomsema u T.11.

['eonesnueckue cetn Pockomzema HazbiBatoTcsi OnopHbie Mexesbie cetu (OMC) u ObIBatoT
nByx kinaccoB TouHOCcTH OMC1 u OMC2; cpenusis KBaapaTudecKkas ourmoka B3aMMHOTO MOJIOKESHUS
cmexHbIX MyHKTOB OMCI pasna 0,05 m u uig OMC2 — 0,10 m.

Hapsiny ¢ rmoGanbHON M KOHTHHEHTAIbHBIMU T'€OJIE3UYECKUMU CETSIMH, CO3/]aBa€MbIMU Ha
OCHOBE IPUMEHEHHMSI CIIyTHUKOBBIX METOJIOB, AHAJIOTMYHbIE MOAXOAbl HUCIHOJIB3YIOTCS U TNpH
MMOCTPOCHUM HAIIMOHAJIBHBIX OIMOPHBIX TEOJE3MYECKHX CETEH, OXBATHIBAIOIIUX KaK TEPPUTOPUH
OTJIETFHBIX CTpaH, TaK U UX cocTaBHble yacTu. K umcimy Takux ctpad otHocutcs W Poccus, Ha
TEPPUTOPUU KOTOpOH B cooTBeTcTBMHM ¢ KoHIenmue mnepexona Tomnorpado-reoae3nyeckoro
MPOM3BOJICTBA HA aBTOHOMHBIE METOJBl CITYTHHUKOBBIX KOOPJMHATHBIX OIPEIACICHUN CO37aeTCs
HOBas BBICOKOI(pPEeKTUBHAS TOCYAapCTBEHHAS T€0/Ie3MUeCKast CETh, 0a3upyIoIascs Ha MPUMEHEHUN
METO/IOB CITyTHUKOBOM I€0/1€3UH.

I'ocynapcrBennas reogesndeckas cetb (I'T'C) sBisercst riaBHOM reoae3nyeckoil OCHOBOM
TonorpauuecKkux ChbeMOK BCEX MAacHITabOB M JIOJDKHA YAOBIETBOPSATH TPEOOBAHHSIM HAPOJHOTO
X03s1iCcTBa M OOOPOHBI CTpaHBl TMPU PEIICHHH COOTBETCTBYIOIIMX HAYYHBIX W HMHKEHEPHO-
TeXHUYECKUX 3amad. [lmaHoBas ceTh CO3/aeTCs METOJAMH TPHAHTYJISIUU, TOJUTOHOMETPHH,
TpUJIATEPAlMH U UX COYETAHUSIMU; BBICOTHAS CETh CO3JACTCS TOCTPOCHUEM HUBEIHUPHBIX XOJI0B U
CeTel TeOMEeTPUUECKOT0 HUBEITUPOBaHUs. [ ocynapcTBeHHAs T€0/Ie3nuecKas CeTh MOIpa3 IeisieTCs Ha
cetu 1,2, 3 m 4 kmaccoB, pa3nuyaroUIMecs TOYHOCTbIO H3MEPEHHM YIJIOB, pPAaCCTOSHUM H
MPEBBIIICHUH, ITTUHON CTOPOH CETU U MOPSAKOM MOCIEA0BATEIIbHOTO PA3BUTHS.

Konnenmus nepexona Tonorpado-reoe3ndecKoro Mporu3BOACTBA HA aBTOHOMHBIE METOJIbI
CIyTHUKOBBIX KOOPJAMHATHBIX OMNpPENEICHU paspaboTaHa ¢ IeNpl0 O0eceunuTh Haubolee
paroHagbHOoe U 3PPEKTUBHOE B CYLIECTBYIOIINX YCIOBUSAX IPAKTHUYECKOE ONPEIeIeHNE KOOPINHAT
Y BBICOT ITYHKTOB 3€MHOI MOBEPXHOCTU HA BCEl TEPPUTOPUU CTPAHBI C TOYHOCTSMHU, TpeOyeMbIMU
JUIS peLleHUs] BO3MOXKHO 00Jjiee NIMPOKOTo Kpyra HayqYHO-TEXHUUECKUX U IPOM3BOACTBEHHBIX 33/1a4.
B cooTBercTBUU € KOHIEMNIMEN yka3zaHHas 1IeJb MOXET OBITh JOCTUTHYTA, €CIM Ha TEPPUTOPHUHU



CTpaHbl (UM TPYIIbl 3aMHTEPECOBAHHBIX CTpaH) OyJeT CyIIecTBOBaTh €lIHWHAas [0 TOYHOCTU CETh
HaJIeKHO 3aKPEIUICHHBIX HA MECTHOCTH T'€0/Ie3MUECKUX ITYHKTOB CO CPETHUMH PACCTOSTHUSIMU MEKITY
Humu nopsaka 30 - 35 kM. B aTom ciiydae mo00ii 3anHTEpeCOBaHHBIN MOTPEOUTEIh, PACTIOIATAOIIIHIA
KaK MHUHHUMYM JBYMSI JBYXYaCTOTHBIMU CITyTHUKOBBIMU TPUEMHUKAMH, MOXET BBIMOJHATD
MHTEPECYIOIINE €r0 KOOpJAMHATHBIE omnpeaeneHus nupdepeHIrualIbHbIM METOJOM OTHOCHUTEIHHO
MIYHKTOB yka3aHHOM cetu. [lo kpaiiHelt Mepe, OJIMH U3 STUX MYHKTOB Bcerjaa Oy/eT HaxOIUThCS Ha
paccrostHuu He ganee 20 - 25 kM oT MecTa onpeaesieHnid. Kak 0b110 cka3zaHo BBIIIE, UMEHHO JI0 TAKUX
PAcCCTOSIHUM IOJIHOCTBIO PEaTu3yeTcss MHCTPYMEHTAIbHAs TOYHOCTh COBPEMEHHBIX CITyTHHUKOBBIX
MPUEMHHUKOB TP MPOJOKUTENFHOCTH HAOMIOeHU OKoJIo yaca. B MeHee OOXUTBHIX paiioHax
IUIOTHOCTh ONOPHOM ceTh MOKeT ObITh ymenblieHa no 1 mynkra Ha 2000 kM. OrpunarensHoe
BJIMSIHME HA TOYHOCTb YBEIMYHMBAIOLIMXCS PACCTOSHHUI MEX]y OMOPHBIMHU ITYHKTAMH U IIYHKTaMH,
OTIpeIeIIEMbIMHA TTOTPEOUTEIIIMH, MOKHO KOMITCHCUPOBATh YBEITMYCHUEM BpeMeHH HabOo1eHui. B
MaJOO0KHUTBIX W TPYAHOAOCTYIHBIX pallOHaX JTOMYCKAeTCs YBEIMYCHHE PACCTOSHUU MEXKITY
myHKTamu onopHo#t cetu 10 100 kM. B sToM ciyyae /i mpuBS3KK pa3BUBAEMbIX MOTPEeOUTENEM
JIOKAJIbHBIX CETeH K eIWHOM TOoCYJapCTBEHHOH cHCTeMe KOOpIWHAT C TpeOyeMoil TOYHOCTBIO,
BO3MOXXHO YBEITMYECHHE MTPOJOKUTENIFHOCTY HAOMIOICHUH 10 HECKOJIBKUX YaCOB U JJAXKe CYTOK.

B3anmHOe TONIOKEHHE OMOPHBIX MYHKTOB JOJDKHO OBITh M3BECTHO CO CPEIHUMU
KBaJIpaTHUecKuMHu omubdkamu He 6onee 1,0 - 1,5 cm. Takas onopHasi ceTh B HACTOSIIEE BPEMS MOXKET
OBITH CO3/1aHA CYIIECTBYIOMICH CITyTHUKOBOH anmaparypoi Ipyu CIEAYIOMINX YCIOBHSIX:

— co3gaBacMmas ceThb OyJeT ONMparbCsi Ha MOCTpOeHus 0oJjiee BBICOKOTO YPOBHS,
00eCcTeunBarOIINe UCKITIOYCHHE JehOopMaIuil perHOHATBHOTO U TII00aThbHOTO XapaKkTepa,

— co3/aBaemMasi CeTb Oy/IeT OTHECEHA K €IMHOM /sl BCel CTpaHbI T€OIEHTPUYECKON crucTeMe
KOOpPJIMHAT.

Konnenmus nocmykuia 6a30BbIM TOKYMEHTOM MpH pa3paboTke OCHOBHBIX MOJIOKEHUN O
roCyJapCTBEHHOM TIe0/Ie3UYEeCKOl CEeTM W HMHCTPYKUHMH 10 TOCTPOEHUIO TOCYAapCTBEHHOU
re0JIe3M4YEeCKON CITyTHUKOBOM CETH, B COOTBETCTBHM C KOTOPBIMU MPEIyCMOTPEHO CO3/IaHHE Ha
Tepputopun Poccum M Apyrux 3avHTEPECOBAHHBIX TOCYAAPCTB TPEX YPOBHEM WM KJIACCOB
rOCyJ1IapCTBEHHOM Ie€0/1€3UUE€CKON CITyTHUKOBOM CETH.

I'ocymapcTBeHHass reojne3swdeckas CeThb SBIIIETCS IVIABHOM TE€O0JE3MYECKOW OCHOBOM
Tornorpauueckux ChbEMOK BCeX MaclITa0OB M JIOJIKHA YAOBJIETBOPATH TPEOOBAHMUSIM HAPOJHOTO
X035IiiCTBa M OOOPOHBI CTpPaHbl MPU PEIICHHH HAYYHBIX U MH)KEHEepPHO-TeXHHuYeckux 3amay. Ilo
WNuctpykumn 1966 roga 1utaHoBasi CeTh JOJDKHA ObUTa CO3JaBaThCS METOJAMH TPUAHTYISIIHH,
MOJIMTOHOMETPUH U TPUJIATEPALIMH U UX COUYETAHUSIMU; BBICOTHAS CETh — MOCTPOCHUEM OTIEIbHBIX
XOJIOB M CHUCTEM XOJIOB F€OMETpUUYecKOoro HuBenupoBaHus. [lo stoit MHCTpykumu cyiiecTBoBan
CJIEyIOIKE KJIAcChl TOUHOCTH TOCY/IapCTBEHHBIX I€0/Ie3UUECKUX CETEH:

- TIJIaHoBas ceTh 1, 2, 3 u 4 Ki1accos;
- seicoTHas ceth I, 1, Il u 1Y knaccos.

Krnaccel TOYHOCTH T€0AE€3MYECKHX CeTel pa3iMyaloTcs TOYHOCTHIO H3MEpPEHUll YIJIOB,
pacCTOSIHUM W TPEBBINIEHUM, JJIMHOM CTOPOH U XOAOB CETH U MOPSJAKOM MOCIEIOBATEIbHOTO
pa3BUTHSL.

['eone3nueckue ceTu CrylieHUs Pa3BUBAIOTCS B OTACJbHBIX pailOHAX MPU HEAOCTATOUHOMU
IUIOTHOCTH IYHKTOB T'OCYJapCTBEHHOM I'€0/1€3MYECKON CeTH JUIsi 00OCHOBAaHUS ChEMOK MacmTada
1:5000 u kpymHee, ¢ TakKe /JISI WHKEHEPHBIX II€J€d, MpU TOPOACKOM, MNPOMBIIIJIEHHOM |
TPAHCIIOPTHOM CTPOUTENBCTBE, TP UPPUTALMOHHBIX, JHEPTETUYECKUX U APYTMX U3BICKAHMSIX, IPU
T'COJIOTUYECKON U TeOPU3NUECKON pa3Be/IKe, B MAPKIIEHICPCKOM JieIe.



CbEMOYHBIC CETH CITY)KaT HETIOCPEACTBEHHON OCHOBOM TOMOrpauieckoil ChEMKH KOHTYPOB
U penbeda MECTHOCTH, a TaK)Ke T'€0/Ie3NYECKIX U3MEPEHH B CTPOUTEIIHCTBE.

OOuMM NPUHLIKIIOM IMOCTPOSHHS T'€OJE3UUYECKUX CeTel OB M OCTAETCS MPUHIMIT «OT
ob1ero K yactHoMy». CoryiacHO 3TOMY IPUHIUITY CHavyalla Ha BCe TEPPUTOPUH CTPAHbI CO3AAETCS
penkas ceTb MYHKTOB BBICILErO KJIACCA; UX KOOPAMHATBI U OTMETKM IOJY4YarOT ¢ MaKCHMalbHO
BO3MOKHOW TOYHOCTBIO NPHU HCIOJIb30BAHMU BCEX JOCTHKEHMM HAYKH U TEXHMKH; 3aT€M CETb
CTYLIAIOT MYyHKTaMU MEHbLIEW TOYHOCTH, MCIIOJb3Ysl IYHKTHI BBICIIErO KJlacca KaK HCXOJHBIE.
ITponece cryuieHus reoie3MYeckux ceTeil mpoaoiKaeTcs 10 TeX MOp, MOKa Ha JIaHHOM YYacTKe
OyzeT co3daHa ceTh C HY)KHOHM IUIOTHOCTBIO ITyHKTOB. IIpM mOCTpoeHuHM reoe3smueckux cerei
CTpEMSITCS OTPaHWYHUTh KOJMYECTBO CTYNEHEH TIOCTpOEHUs ceTeil C TeM, 4YTOoOBl O0cIaduTh
HAKOIICHHE OLITMOOK H3MEPEHHIA.

II1OTHOCTH IyHKTOB IOCYAApPCTBEHHOM TIE€OAEC3UYECKOM CETH, KaK HM3BECTHO, 3aBHCHUT OT
3aCTPOEHHOCTH TEPPUTOPUU U OT MacuiTaba ChbEMOK B TOM WJIM MHOM palioHE W KoyieOsercs OT
onHOoro nyHkra Ha 50 - 60 KB.KM 10 OJHOTO IYyHKTa Ha 5 - 15 KB.KM.

ITo nacrpykuuu 2001 rora OCHOBHBIM METOJIOM CO3/IaHUS FOCYJApPCTBEHHBIX T'€0/1€3UYECKUX
ceTell yCTaHaBIMBAETCs CIIyTHUKOBBIM METOJ|, TP KOTOPOM KOOPJAMHATHI IIYHKTOB OIPENENI0TCS
13 HaOJI01eHUH CITyTHUKOB.

IIpeumyiecTBa CHyTHUKOBOTO METO1A:

- aBTOHOMHOCTb (HE HY’KHA B3aMMHasi BUJUMOCTb MEX/1y COCEAHUMHU ITYHKTaMH CETH);

- YMEHBIICHNE BpeMEHH MPeObIBaHUS HA MTyHKTE;

- OJIMHAKOBAasi TOYHOCTh OIPEAEICHUS] KOOPAMUHAT 10 BCel CeTH (paHbllle U3-3a HAKOILJICHUS
pasHoOro poja omMuOOK TOYHOCTh KOOPJMHAT MYHKTOB 3aBHCEA OT UX YIAIEHHOCTH OT MCXOJHBIX
MYHKTOB, TO €CTh, C YBEJIHYCHHEM PACCTOSIHUS OT HCXOIHBIX MyHKTOB TOYHOCTh IaJala);

- aBTOMATHU3aIMsl U COKpalleHne 00bEMOB BEIUYUCIECHUH TPHU 00paboTKe N3MEPEHUI.

Y CTaHOBIIEHBI CIIENYIOIINE KJIACChl TOYHOCTH F€OJIE3UUECKUX CETEH:

1 — ®AI'C (pynnameHTanbHas aCTPOHOMO-TE0/I€3UYECKast CETh);

2 — BI'C (BbICOKOTOUYHAs T€OAC3UIECKAS CETh);

3 — CI'C-1 (crryTHHKOBas reoie3udeckas ceTb 1-ro kiiacca);

4 — AT'C (acTpOHOMO-T€0/1e3UYECKasi CETh).

B AI'C Bomu Bce reoie3ndeckue MyHKThI 1-ro U 2-ro KJ1acCcoB MPEXKHUX FOCYIapCTBEHHBIX
reo/Ie3MYecKuX ceTei; ux obiee koauuecTo npesbimaet 164000.

C 01.07.2002 roma B Poccum mocTaHOBIIEHHMEM IPAaBUTENBCTBA BBEJIEHA HOBas CHCTEMA

rocyaapCTBCHHBIX I'COAC3NYCCKUX KOOPAUHAT CK-95 BmecTo CYIJ_[CCTBOBaBI_HCﬁ paHeC CUCTCMBbI CK-
42.

CBEMKA U CbLEMOYHOE OBOCHOBAHUE

Tonmorpaduyeckas cbeMKa - TOT KOMIUIEKC T'€0JIe3UYECKUX PAbOT, BBHIMIOJHAEMBIX Ha
MECTHOCTH JJISi COCTaBJICHHUS TOMOrpaduyeckux KapT U IUIAHOB. Pa3nuyaioT CheMKH JUis
COCTaBJIEHHs TonorpaduuecKux IMIaHoB KpynHbIX MacmTabos (1:500, 1:1000, 1:2000, 1:5000) u
Menkux (1:10000, 1:25000 u menbue). B nuHxxeHepHO reo/1e31H BHIMOJIHSAIOT B OCHOBHOM ChbEMKHU
KPYIHBIX MacITaOoB.

CpeMke ¥ 0TOOpaXkeHUIo Ha TonorpaduyecKux IiaHax MojAJiexaT BCe DJIEMEHTBI CUTYalluu
MECTHOCTH, CYIIECTBYIOIIEH  3acCTpOMKH, OJIaroycTpoicTBa, TMOA3EMHBIX M  HA3eMHBIX
KOMMYHHKAIUH, a TAaKXKe pelbed) MECTHOCTH.

Touku, onpenensionMe Ha IJIAHE MOJOXEHHWE KOHTYPOB CHUTYAallMHU, YCJIOBHO ACNSAT Ha



TBepAble U HeTBepAble. K TBEpAbIM OTHOCAT YETKO OIpeaeisieMble KOHTYPhl COOPYKEHHI,
MOCTPOCHHBIX M3 JIOJITOBPEMEHHBIX MaTepuaioB (Kupmuua, O€ToHA), HampuMmep, YIJIbI
KalUTaJlIbHBIX 34aHUi. KOHTYpbI, HE MMEIOINE YETKUX I'PAHMIL, HApUMEpP JIyra, Jieca, HallHH,
OTHOCST K HETBEPABIM.

Ha Tomorpaduyeckue miaHbl HAHOCAT MYHKTHI IJIAHOBBIX M BBICOTHBIX TI'€OJE3MYECKUX
CeTeM, a TAKKE BCE TOUKH, C KOTOPBIX IPOU3BOJAT ChEMKY,

€CIM OHU 3aKpEIUIEHbl IOCTOSHHBIMU 3HakKamMu. Ha cnenuanu3upoBaHHBIX IUIaHaX
JIOMYCKaeTCsl OTOOpakeHHe He BCEl CUTyallMd MECTHOCTH, & TOJbKO TEX OOBEKTOB, KOTOPHIC
HEO0OXOIMMBI: TPUMEHEHHE HECTaHJIAPTHBIX BBICOT CEYCHMI penbeda, CHUKEHUE WU TOBbIIICHUE
TOYHOCTHU M300pa’keHHsI KOHTYPOB M ChEMKH pelibeda.

Tonorpaguyeckyro CheMKY BBIIOJIHSIIOT C TOYEK MECTHOCTH, MOJOXEHHE KOTOPHIX B
IIPUHATOM CHCTEME KOOpAMHAT M3BECTHO. TakMMM TOUKaMHU CIYXaT IIyHKTbl OIOPHBIX
rOCYJapCTBEHHBIX U HHKEHEPHO-TE0Ie3NUECKUX ceTel. OHAKO UX KOJIMYECTBA, MPUXOIALIET0OCs Ha
IO/l CHUMAEMOTO YYacTKa, OOJbIIeH 4acThio ObIBa€T HEJOCTATOYHO, MO3TOMY I'eOAE3HUYECcKast
OCHOBA CTyIaeTcss 000CHOBaHHUEM, Ha3bIBAEMbIM ChEMOYHBIM.

CpeMouHOEe 000CHOBAHUE PA3BUBACTCS OT IMMYHKTOB IJIAHOBBIX U BHICOTHBIX OTMIOPHBIX CETEH.
Ha ydacTKax CheMKM IUIONIaAbio 10 1 KM? cheMOYHOe 000CHOBAHHE MOXKET OBITh CO3IaHO B BHJIE
CaMOCTOSATEIbHON Ie01€3UN4ECKOM OIIOPHOU CETH.

[Ipu nocTpoeHN CbeMOUYHOT0 0OOOCHOBAHUS OJTHOBPEMEHHO OIPENEISIOT MOJ0KEHNE TOYEK
B IJJaHE M 1O BbicoTe. [lnaHOBOE MONOXKEHHE TOYEK CHEMOYHOIO OOOCHOBAHUS ONPEHEISIOT
IIPOJIO’KEHUEM TE€OIOJUTHBIX M TAXEOMETPUUECKUX X0/10B, IOCTPOCHUEM aHATUTUUECKUX CETEH U3 Tpe-
YTOJIBHUKOB U Pa3IMYHOIO pojia 3ace€ukaMu. BBICOTHI TOYEK CHEMOYHOI'O OOOCHOBAHHUS Yallle BCETO
OIIPENENISAIOT TEOMETPUUECKUM U TPUTOHOMETPUYECKUM HUBEITMPOBAHUEM.

Campblil pacipocTpaHEHHBIH BHJI ChEMOYHOTO IJIAHOBOIO OOOCHOBAHHUS -TEOJOJIUTHBIE XO/bI,
ONMpAIOUINECS HA OIMH WIIN JIBA UCXO/HBIX IIYHKTA, UM CUCTEMBI XO/I0B, ONMPAIOIINXCS HE MEHEE UEM
Ha JIBa UCXO/IHBIX IMMyHKTa. B cucreme Xo/10B, B MECTax UX MepecedeHHid, 00pa3ytoTcs y3JI0BbIe TOUKH,
B KOTOPBIX MOTYT CXOJAUTHCS HECKOJIBKO XOA0B. [[TMHBI TEOAOIUTHBIX XOJOB 3aBUCAT OT MaciITadba
CbEMKHU M YCIOBUM CHMMaeMoW MecTHocTH. Hanmpumep, Ui Cb€MKHM 3aCTPOCHHOW TEPPUTOPUHU B
Macmtabe 1:5000 nnuHa xoma He mopkHa mpeBbimaTth 4,0 kM; B macmrade 1:500 - 0,8 km; Ha
HE3aCTPOEHHON TEpPPUTOPUU - COOTBETCTBEHHO 6,0 m 1,2 kM. JIIMHBI JIMHUA B CHEMOUYHBIX
TEOJOJIMTHBIX XO0JlaX JOJDKHBI ObITh He Oonee 350 M u He MeHee 20 M. OTHOCHTENIbHbIE JTMHEHHBIE
HEBS3KM B XOJax He JOJDKHBI mpeBbimath 1:2000, a mpu HEOMArompuATHBIX YCIOBHSIX M3MEPEHHH
(3apocmu, 6o10T0) -1:1000.

VYrael OBOpOTa Ha TOYKAaX XOJOB U3MEPSAIOT TEOAOIUTAMH CO CPEIHEN KBaJpaTU4eCKOU
ommokoit 0,5' ogarM mpuemoM. PacxokiaeHne 3HaueHui yIiioB B IOTYIIPHUEMax JOMYyCKalOT He OoJiee
0,8". JiinHy TUHUN B X0aX U3MEPSIOT ONTUYECKUMH WM CBETOIaIbHOMEPAMH, MEPHBIMHU JIEHTAMU U
pynerkamu. Kaxayro CTOpOHY H3MEpSIOT JBaXIbl - B MPSAMOM M OOpaTHOM HampaBJICHUSX.
PacxoxneHre B M3MEpeHHbIX 3HAUYeHUsX Jomnyckaercs B | npexaenax 1:2000 ot u3mepsieMol JUIMHBI
JIMHUU.

IIpu  ompeneneHWu  BBHICOT TOYEK CHEMOUYHOIO  OOOCHOBAaHMS  T'€OMETPUYECKUM
HUBEJIMPOBAHHEM HEBSA3KA B X0JI€ HE IOJDKHA MpeBbIath SVLcw,

TpUroHOMeTpHueckuM HuBenuposanueM - 20VL cm , rae L - nnuna xona, k.

Touku cbeMOuHOr0 OOOCHOBaHUS, KaK MPaBUIIO, 3aKPEIUISIOT HA MECTHOCTH BPEMEHHBIMU
3HaKaMU: JIEPEBSIHHBIMU KOJIbSIMH, CTOJI0aMH, METAITTMUYECKUMHU ITHIPAMH, TpyOamu. Eciu 311 TOUKH
MIPEAIOIAraeTcsl UCHOIb30BaTh B JAJBHEHIIEM I APYTUX LENed, UX 3aKPEIUIIOT IMOCTOSHHBIMU
3HaKaMH.



s cocraBieHus ToOmorpapuuecKkux IUIAHOB MPUMEHSIOT aHAIUTUYECKUH, MEH3YJIbHBIM,
TaXEOMETPHUECKHiA, adpodoToTonorpadudeckuii, (OTOTEOIOTUTHBIA METOIbI CHEMOK, ChEMKY HH-
BEJIMPOBAHUEM IMOBEPXHOCTH U C IIOMOIIIBIO CITYTHUKOBBIX TPUEMHUKOB. [[prMeHeHne Toro wiu HHOro
METO/1a 3aBUCUT B OCHOBHOM OT YCJIOBHI M MacCIITaba CbEMKHU.

OnpenesieHue KOOPAMHAT TOYEK CbEeMOYHOT0 000CHOBAHUS

Brruucienne KoopauHAT BEpPIIMH TEOJAOIUTHOTO XOJa BEJETCS B CICIHMAIBHOW BEIOMOCTH
yCTaHOBJIICHHOW (opmMbl B cienyromeM Tmopsake. M3 o0paboTaHHOrO >KypHaia HW3MEpEHHI
TOPU30HTAILHBIX YTJIOB B COOTBETCTBYIOIINE Ipadbl BEIOMOCTH MEPETUCHIBAIOT: HOMEpA BEPIIHH,
Cpe/IHAE 3HAYCHHUS WU3MEPEHHBIX YIJIOB, TOPU30HTAIbHBIC MPOJIOKEHHUS (i CTOPOH TEOMOIUTHOIO
X0/1a, KOTOPBIE BBIYUCIISIOT 110 (OpMYyJIe:

d=D-cosv,
r7ie V- yroi HakJOHA.

BBIMHCISIOT CyMMYy HM3MEPEHHBIX TOPU3OHTANBHBIX YIJIOB 23y, 3QIMCHIBAIOT €€ BHU3Y
CTOJIOIA ITO/T YEPTOH, a HIKE — TEOPETUIECKYIO CYMMY X, KOTOpasi B 3aMKHYTOM MHOTOYTOJIbHHUKE
BBIYHCIISETCS 110 hopMyJIie:

2fmeop. = 180°(N - 2) ,
r7e N — Ynciao U3BMEPEHHBIX YIIIOB.

3areM BBIYHCISIOT YIJIOBYIO HEBSA3KY TEOIOJIUTHOTO XO/1a:

fﬂ = Zﬂuaw. - Zﬂmeop
Y CPaBHUBAIOT €€ C JOMyCTUMOMH, BBIYUCIIIEMOIl 10 hopMyIie:

fﬁdon:i 1’\/ﬁ

Bce T Benn4uHbBI 3aMIMCHIBAIOT BHU3Y Ipadsl 2.

JUis pa3oMKHYTOTO TEOJOJMTHOIO XOJla TEOpPETHYeCKas CyMMa YIJIOB BBIYUCISETCS IO
dbopmynam:

- IS IPABBIX YTIIOB  Xfneop. = 180°N — (04 - a);
- JUUTSL JIEBBIX YTTIOB X f3neop. = 180°N + (i - o),
rae N — 4ucio yriios;
O U @y — COOTBETCTBEHHO UCXOJIHBIE IUPEKIIMOHHBIE YIIIbl KOHEYHOH U HauyalbHOM CTOPOH.

Ecnu momydeHHast HeBs3Ka INPEBBINIAET JOMYCTHMYIO, TO, 3HAYMT, MMEIOTCA OLIMOKU B
BBIUUCIICHUSX WM U3MEPEHHSIX, TOTJ]a U3MEPEHUS BBIITOIHSIOT 3aHOBO.

Ecnu g <fgoon, TO MPOM3BOAMTCS ypaBHUBAHUE YTIOB, KOTOPOE 3aKIIIOYACTCS B IPUBEICHUH
CYMMBI H3MEPEHHBIX YTIJIOB K TEOPETHUECKOM ITyTeM BBEICHHSI IIONPABOK Vi TOPOBHY B KaXKIbIH YTOJL.
3HaK MOMpPaBOK MPOTHBOINOJIOXKEH 3HAKY HEBS3KH. IIompaBKH BBIUMCISAIOT JEJIEHUEM HEBS3KH Ha
YHCIIO YIIIOB.

Voo
' n

CyMMa mompaBOK JOJDKHA PaBHATHCS HEBSI3KE, B3ATOW C MPOTUBOIMOJIOKHBIM 3HaKOM. Tak Kak
BBIUUCIICHUS BeAyTCs ¢ OKpyrieHueM o 0,1', To He Bcerya HeBsi3Ka JEIUTCS Ha YHCIO YIJIoB 0e3
ocTaTka. B aToM ciydae octaTok pacnpenensitoT, BBOJS B HEKOTOPBIE YIIIbl IOMOJHUTENbHO 1Mo 0,1,
Kak MpaBuJio, 06p330BaHHI>Ie KOPOTKUMHU CTOPOHAMMH. Ecnu BemmunHa HEBA3KM MEHBIIIE YHCIIa Yrios,

To monpaBku o 0,1’ BBOAAT HE BO BCe YIJbl, a B MEPBYIO ouyepeab 0Opa3oBaHHBIE KOPOTKHUMHU



CTOpOHAMH, YTOOBI COOJIONATIOCh BBINIEYKa3aHHOE TPeOOBaHME pPaBEHCTBA CYMMBI IIOMPABOK
HEBSI3KE, B3ATOM ¢ 00paTHBIM 3HaKOM. [lonpaBKy 3aMMCHIBAIOT HAJl M3MEPEHHBIMH YIIIAMHU.

[Tocre 3TOro BBHIYUCIAIOT UCHIPABICHHBIE YTIIBI Sucnp., TPUOABISISI K M3MEPEHHBIM 3HAYEHUSAM

YTJIOB MTOTIPABKHU:
ﬂucnp. = ﬂuafw. + Vﬁ .

KoHTponem nmpaBHILHOCTH BBEJCHHS MOMPABOK CIY)KUT PABEHCTBO CYMMbI HCIIPABICHHBIX
YIJI0B TEOPETUUCCKOM, T.€. 2fucnp. = Zfmeop.

Brruncnenue JUPCKIOMUOHHBIX YTJIOB CTOPOH TCOAOJUTHOI'O XOJa U UX pyM6OB BBITIOJIHACTCSA
110 UCIIPABJICHHBIM YIJIaM.

Tak kak HU3MCPCHHBIC YIJIbI «IIPaBbIC», TO IJISA BBIYHUCICHUA JUPCKIMOHHBIX YIJIOB CTOPOH
TEOJIOJIMTHOTO X0/1a UCHOJIb3yeTcs popmyIa:

aiji+1 = a,i-1i + 180° - £,
rjae | — HOMep BEPIIMHBI TEOJ0JUTHOIO XO/a B HA4aJIbHON TOYKE CTOPOHBI, TUPEKIIMOHHBIA Yroj
KOTOPOW BBIYUCIISIETCS.

KOHTpOHeM IMPaBUJIbHOCTH BBEIYUCIICHUN JUPCKOUOHHBIX YIJIOB CIYXHUT IIOBTOPHOC
MOJIYYCHHEC UCXOJHOTI'O JUPCKIIMOHHOI'O yTIJIa O1-2 B 3aMKHYTOM HUJIM KOHCYHOT'O JUPCKIIMOHHOI'O yIJia
B Pa30MKHYTOM XOJI€.

012 = os1+ 180° - f1.

I[I/IpeKLII/IOHHI)IG YIJIBI 3alTMCBIBAIOT B CTPOKH, PACIIOJIOKCHHBIC MCXKIAY CTPOKaAMU C HOMCPaMH
BEPIINH TEOJOJIUTHOTO X0/1a. 3aT€M BBIYUCIISIOTCS 3HAY€HUS pyMOOB I' 110 hopMyiiaM 3aBUCHMOCTH
MEX/1y HUMH U JUPEKUUOHHBIMU YIJIaMHU, IIOMHS, 4TO pyMO — 3TO OCTPBIM yros Mexay CTOPOHOM
TCOOOJIUTHOT'O X0Ja 1N OJIVDKAHIINM K HEH HaIpaBJICHUEM MCPpUUaHa — CEBECPHBIM HJIM IOKHBIM.

B cooTBercTBUU ¢ pymMOaMu 3amUCBHIBAIOT 3HAKW MpUpPAIIEHUH KOOPAMHAT M C TIOMOIIBIO
MUKPOKAIBbKYIATOpa C PYHKIMSIMH BBIYHCISIOT MIPUPAIICHUS] KOOPIUHAT 10 popMyiam:

Ax=d -cosa =d -cosr;
Ay=d-sina=d-sinr.
Jl7is KOHTpOJNST MPaBWJIBHOCTH M3MEPEHHUs UIMH CTOPOH TEOJONUTHOTO XOJa U OICHKHU

TOYHOCTH BBIMHCIAIOT HeBs3KH fx u fy mpupamenunit koopanHat mo koopauHaTHeIM ocsiM X U Y
yTeM CYMMMPOBAHUS MPUPALICHUN KOOPIUHAT MO (OopMyIaMm:

fx = ZAXuxM - ZAxmeop ;
fy :ZAyWM _ZAymeop )

1€ Z A Xmeop.= Xx — Xu; 2 A Ymeop= Yx —Yu — PA3HOCTU KOOPJAMHAT KOHEYHON U HAYAJIbHOM TOYEK.

JInst 3aMKHYTOTO MHOTOYT'OJIBHMKA TEOPETUYECKas CymMMa IPHUPAIEHUN KOOPJIWHAT paBHA
HYJII0, U TIPAaKTHUYECKU HEBA3Ka OyAeT paBHa alreOpanveckoi cymMMe MmpupaiieHuit koopausart. [pu
9TOM CYMMHPYIOT OTAEIBHO IOJIOKUTENbHBIE U OTPULATEIbHBIE PUPALIEHNS KOOPAWHAT. 3aTeM
MTOJIy4YarOT UX CYMMY.

YroObl yOenuThCs, JOMYCTUMAa UM HET JIMHEeTHas HeBsI3Ka X0/1a, BEIYUCISIOT a0COIIOTHYIO

fo=ff2+ 12,

a 3aTeM OTHOCUTEIBHYIO OMHOKY X0/a 1o Gopmyre:

JTUHEHHYo HeBs3Ky fs xoma:



fb_ 1 _ 1
>d Z%‘zooo'

Ecmu IMOJIYy4€HHAasA OTHOCHUTCIIbHAasA OIIMOKAa MEHBIIIE ,Z[OHYCTI/IMOI;'I, TO IPOU3BOIAT

ypaBHHBaHHE MPUPALICHUI KOOPAWHAT, a €CIi OOJbIIe, TO UMEETCS OIMOKA B BBIYUCICHHUAX, €&
CJICIyeT BBISIBUTh U YCTPAHUTb.

[TorpaBku B MpHpAIICHUS BBOIAT MPOMOPIMOHAIBLHO [UIMHAM CTOPOH M BBIYUCIISAIOT MO
dbopmynam:

V,=- fy

Tz
.:——fy -d: .
Tz

HOHpaBKI/I BBIUUCIIAIOT B CAHTHUMETpAX M 3alUCBIBAOT HAJA COOTBETCTBYIOIIHWM IPUPAIICHUCM.

\Y

KoHTposieM IpaBUIIBHOCTH BBIYMCIICHHUS ITOIIPABOK CIIY’KUT PABEHCTBO UX CYMMBI HEBSA3KE, B3SITOM C
oOpaTHBIM 3HaKOM. [lociie 3TOro BEIYUCISIOT UCIPABICHHBIC IPUPALCHUS KOOPIUHAT, CKIIAIbIBAs
anreOpanvyecKky BIYUCIEHHOE NPUPALLEHUE U MTONPABKY:

AXi ucnp = AX| +VXi ;
Ayi ucnp = Ayl +Vyi .
KoHTposieM mpaBUIBHOCTH BBIYMCIICHMM CIYKAT PABEHCTBO CYMMBI HCIIPABICHHBIX
[IPUPALLEHUNA UX TEOPETUYECKOU CyMME.
Beruncnenne KoopAuHaT BEPIINH TEOJOIUTHOIO X0a, KOTOPOE SABISAETCS 3aKIFOUUTEIBHBIM
JeWCTBUEM, U BBIIIOJIHAETCS IO (OpMYyIaM:

Xi =Xy + Ay 5

Yi=VYiat Ayifl,i .

KOHTpOHeM IMMPaBUJIBHOCTH BBIYHCIICHHUI CIIYKUT IIOJTYYCHUC KOOPpAHUHAT KOHEYHOM TOYKH
xXoJa. B 3aMKHYTOM MHOTI'OYI'OJIbHUKE — IIOJTYUYCHUC KOOPAUHAT I/ICXOI[HOﬁ TOYKH.

TAXEOMETPHUYECKASA CBEMKA

OcHoBHBIE cBesieHMs. TaxeoMeTpuieckasi CbeMKa - OCHOBHOM BHJI CbEMKH JJIsI CO3/ITaHuUsI TUTaHOB
HEOOJBIINX HE3aCTPOSHHBIX U MAT03aCTPOSHHBIX YUACTKOB, a TAKXKE Y3KHX IMOJOC MECTHOCTH BJIOJb
TUHUN OyIylIMX TOpOT, TPyOONPOBOMOB M ApYTUX KOMMYHHKAIWi. C TMOSBICHUEM TaxeOMETpPOB-
aBTOMATOB JTOT CIIOCOO ChEMKH CTAHOBUTCSI OCHOBHBIM U JIJIsl 3HAUUTENBHBIX 110 TJIOIIA TN TePPUTOPHIA,
0COOEHHO KOT/Ia HEOOXOAWMO TONYYUTh IM(POBYIO MOIENb MeCTHOCTH. [Ipu TaxeomeTpuuecKoii
ChEMKE CHUTYallI0 M peibed) CHUMAIOT OJHOBPEMEHHO, HO B OTJIMYME OT MEH3YJIbHOW CHhEMKH ILIaH
COCTaBJISIIOT B KAMEPAIBHBIX YCIIOBHSX 10 PE3YbTAaTaM IOJIEBBIX H3MEPEHHI.

C’I)eMKy HpOI/ISBOHSIT C HUCXOOHBIX TOYCK - HYHKTOB .]'IIO6BIX OHOPHBIX U CBCMOYHBIX
reojie3ndeckux cereil. CheMouHast CeTh MOXKET OBITh CO3/IaHa B BUJIE T€OI0JIUTHO-HUBEIMPHBIX XOJIOB,
Korga OTMETKM TOYEK TECOAOJIMTHOI'O XOoAda OHpCI[GJI}IIOT FeOMeTpI/I‘-IGCKI/IM HI/IBGJII/IpOBaHI/IeM. B
60J'IBH_II/IHCTBG XE cnyqaeB 1 CbEMKHA HpOKHaIIBIBaIOT TaerMeTquecxne XO0Jbl, OTIIMYAKOIIHUCCA
TEM, 4YTO BCC 3JICMCHTHI X044 (YTJII:I, JUINHBI JIPIHPII>'I, HpeBBIH_IeHI/IH) onpeﬂenmoT TECOOOJINTOM HIIN
TaxeoMeTpoM-aBToMaToM. [Ipu 3TOM OJHOBPEMEHHO C MPOJOKEHUEM TaXCOMETPUUYECKOro XO0Ja



IPOU3BOJAT ChEMKY. B 3TOM IIaBHOE OTIMYME TaxeOMETPUYECKOH ChEMKU OT JAPYIHX BHUIOB
TOMOTrpaUIeCKUX ChEMOK.

Cwemka TeomomutoM. [Topsaok pabOT Ha CTAaHIIMK TaXEOMETPHUYECKOTO Xoja mpu padorte
TE€OJOJIUTOM CIEAYIOIINHM.

B nepByto ouepe b BHIIOIHAIOT U3MEPEHMSI, OTHOCSALIUECS K ITPOJIOKEHUIO CbEMOYHOI0 X0/1a.
TeonoauT ycTaHaBIMBAIOT HA/l TOYKOW M IPUBOJIAT €ro B paboyee nosiokeHue. Ha cMexHbIX Toukax
XOZla YCTaHABJIMBAIOT JAJbHOMEPHbIE (OOBIYHO HMBEIHMPHBIE) pelku. OAHUM IOJHBIM NPHUEMOM
U3MEPSIIOT FOPU3OHTANIBHBIN yron xona. [Ipu nByX Mosio)keHUsIX BEPTUKAIBHOTO Kpyra TE€OJO0IUTa
M3MEPSIIOT BEPTUKAIIbHBIE YTJIbl HA CMEXHbIE TOUKH X0J1a. I1o ganpHOMEpy TE€010JIMTa ONPEAEISIOT
paccTOsSHUS 0 CMEXHBIX TOUEK. VI3MepsIOT BBICOTY pUbODpA.

Janee npuctymaioT K chemke. s aroro B mepByo odepeab mpu jeBom kpyre (KJI)
OPUEHTHUPYIOT JTUMO TEO10JIUTA HA TPEAbLAYIYIO0 TouKy. C 3TOM LeNbl0 HyNb ajluaibl COBMELIAIOT C
HyJeM Jnum0a U, 3aKpenuB aluaaay, BpallleHueM JuMOa HaBOJAT 3pUTEIbHYIO TpyOy Ha
OPUEHTUPHYIO TOUKy. TpyOy HaBOAAT Ha ChEMOUYHBbIE IHUKETHI TOJIBKO BpalleHuem anujaaasl. Ha
CbEMOYHBIE MTUKEThl YCTAHABIMBAIOT JAIbHOMEPHbIE PEUKU M U3MEPSAIOT Ha HUX IIPU OJHOM Kpyre
TOPU30HTAJIbHBIE M BEPTUKAJIbHBIE YIJIbI, a O JaJbHOMEPY - paccTosiHusA. Ecii chbeMOUHbI MUKeT
SIBJISIETCS TOJBKO KOHTYPHOU TOUYKOW, BEPTUKAJILHBIN YroJl HE U3MEPSIIOT.

Pe3ynbrarhl U3MEpeHUii 3aMKUChIBAIOT B )KYpHAJ TAXEOMETPUUECKON CheMKH (Tadi. 14).

[TonoxeHue cbeMOYHbIX TUKETOB BBIOMPAIOT TAKMM 00pa3oM, YTOObI 110 HUM MOXHO OBLIO
n300pa3uTh Ha IJIAHE CHTYalUIO U penbed MecTHOCTH. VX OepyT Ha BCeX XapaKTEPHBIX TOYKAX H
JTUHUSAX penbeda: Ha BEpIIMHAX M MOJOUIBaX XOJIMOB, JHE M OpPOBKaxX KOTJIOBHH M OBParoB, BOJO-
pas3zienax M TaiubBerax, rneperudax CKaToB M ceajioBUHaX. [Ipu cheMKe CHTyallMM ONpeAessioT
IpaHMIbl YTOAUH, ruaporpaduio, 10poru, KOHTYPHI 3AaHUH, KOJIOALBI, T.€. BCE TO, YTO MOJICKUT
HAaHECEHUIO Ha IUIaH B JJaHHOM Macuitabe. Yem kpymHee mMacmTad CheMKH, TeM OOJIbIIEe YHUCIO
ChEMOYHBIX ITMKETOB M TEM MEHBIIIE PACCTOSHUE MEXKIY NMUKETaMH U OT CTaHLUU 10 MUKETOB. Tak,
ecau npu cbeMke Macmraba 1:5000 MakcMManbHOE pacCTOSIHUE JI0 TBEPIBbIX KOHTYPOB CUTYyalluU
orpanuueHo 150 M, a 1o HeTBepbIX - 200 M, To B MacmTade 1:500 - 60 1 80 M COOTBETCTBEHHO.

CocraBienue abpuca

B nponecce chbeMKH Ha KaXKJ0M CTaHLIUU COCTABIISIIOT

¢ g %z,
abpuc (puc. 1). Ha HeM moka3bIBarOT MOJIOKEHHE CTAHLIUH o O™ red

X0/1a, HaIlpaBJIeHUE Ha MPeIbIAYIYIO U MTOCIEAYIOLIYIO TOUKH,
PAacroyioxKeHHe BCEX CheMOYHBIX IMTUKETOB, Pelibe() 1 CUTYaIHIo
MeCTHOCTH. ChEMOYHBIE TMKETHI OTMEYAOT TEMHU YK€ HOMEPAaMU
1..10, 9T0O W B MONEBOM XKYypHAJIE, CHUTyalss MECTHOCTH

n3o00paXkaeTcsi  YCIOBHBIMU  3HaKaMH,  peibed - b/

TOPU3OHTATISIMA. MexXay ToukaMu Ha alpuice MpOBOIST

CTPENKH,  yKa3blBalOIIME  HANpaBlI€HHE  IMOHMKEHUS
MECTHOCTH.
Q(,x"" “0(’
OxoH4yaHue padOTHI HA CTAHLIMH Puc. 1

[Io oxoHuaHuM pabOTHl HAa CTAHIMU HPOBEPSIOT
OPUEHTHPOBAHHUE JTUMOA TEOAOINTA, JIJI YEro CHOBA BH3UPYIOT HA MPEABIAYIIYIO (TTOCIIETYIONIYIO)
TOYKY X0/1a. ECITi IOBTOPHBINM OTCUET OTINYACTCS OT HA4aJIbHOTO OoJiee yem Ha 1,5', cheMKy Ha 3Toi
CTaHIIMM TepeNesibIBaloT. [ KOHTPOJS Ha KaXIOW CTAaHIUU OIPENENSIOT HECKOJbKO IHKETOB,
PaCMOJIO0KEHHBIX B TIOJIOCE CHEMKH CO CMEYKHBIX CTAHITHIA.



KamepanabHas o0padoTka
1. O6paboTka KypHaIa H3MepeHuit

- [IpeBapuTENBHO BBIYUCIISIFOT BEPTUKAIBHBIC YTIIbI IO (hopmyrie
v=EE -1 ,
NN EE + El
rie Il =———
- Ilo BBIYMCIIEHHBIM yTJIaM HaKJIOHA V U JAJIbHOMEPHBIM paccTosiHusM D (ompeneneHHbIM 1o

HUTSHOMY JaJbHOMEPY TEOJI0JIUTA) BBIYUCIISIOT MPEBBIIICHNs N U ropu30HTaNbHBIC TposokeHus d
o gpopmynam:

1 . .
h= 3 D-Sin2v +1-V - npu BU3upOBaHHUU Ha BBICOTY PEHKH;

1 . .
h= 3 D-Sin2v - npu BU3MpOBaHUM Ha BBICOTY MpHOOpa i;

d = D-Cos?v.

- Brruncnenue BHICOT Ch€MOYHBIX MTUKETOB 1O (hopmyrie

-

| i = Hﬁ(‘) + hi'
OTMeTKa CTaHIINU OHpeIIeJIﬂeTCSI nu3 FGOMeTpI/I‘-IeCKOFO HHBGHHpOBaHI/Iﬁ.

2. CocraBiieHHe IUI1aHA

CocraBneHue mjaaHa Mo pe3ysbTaTaM TaXxEOMETPUUYECKOM ChEMKH HAYMHAKOT C IOCTPOCHUS
KOOP/AMHATHOM CEeTKH U HaHECEHUs 110 KOOPAMHATAM TOYEK CheMOYHOI0 0OOCHOBAHMUS.

- Pa3OouBaloT Ha JmucTe OyMaru ceTky KBaaparoB co croponavu 10x10 cm.

[IpenBaputenbHO Ha TUCTe OymMaru MpoBOAAT AuaroHanu. OT TOUKH [epeceyeHtsl AuaroHanen
II0 BCEM YETBIPEM HAIIPABJIICHHUSM OTKJIAJbIBAIOT PABHBIE OTPE3KH. KOHIBI OTPE3KOB COECIHUHSIOT
NPSIMBIMU JIMHUSIMU U TOJYYalOT NPSMOYTOJIbHUK, SBIISIOLIUICS 0a30l A MOCTPOEHHS! CETKH
KBaJIpaToOB.

[IpaBMIIBHOCTE ITOCTPOEHMS CETKHM KOHTPOJIMPYIOT IIYTEM CPABHEHUs JJIMH CTOPOH WU
nuaroHanen kBaaparoB. OmubKa MOCTPOSHHS He T0JKHA IpeBbimaTh +0,2 MM.

- BblOMpaT MakcMMajibHble M MHHHMAJbHbIE KOOPAMHATHI Il CHMMETPHYHOIO

PaCIO/I0KeHUs Y4aCcTKa Ha Oymare.

[TocTpoeHHyIO CeTKYy MOAMUCKHIBAIOT MO ocsiM X U Y B COOTBETCTBUM C MacIITabOM IUIaHA.
Havano xoopauHaT BBIOMpPAIOT TaK, YTOObI Y4YacTOK MECTHOCTH, IMOJIEkKAIIUH IMOCTPOEHUIO,
Pa3MECTHUIICS TIOCPEINHE JIUCTA.

- Hanecenne mo KOOpAMHATAM TOYEK CbEMOYHOI0 000CHOBAHHS.

Jlnist mocTpoeHus J1to00i TOYKH HE0OXOUMO 10 €€ KOOpJIMHATaM U KOOpJIMHATaM BEpPIINH
CETKHU OIPENEIUTh KBaApaT, B KOTOPOM OHa JOJIKHA HaXOJUTHCS, a 3aTEM IIPU NTOMOILU LUPKYJIS -
M3MEpUTENS. U MacIITaOHON JTMHEWKH OTJIOXKHUTH 3HaueHuss X U Y ¢ y4eToM 3HaueHHH Omkanien
MOANIACAHHOM JINHUU CETKU.

IIpaBUIBHOCTE HaHECEHUS TOYEK XOAAa KOHTPOJIMPYIOT IO JJIUHAM €r0 CTOPOH: M3MEPSIOT
paccTOsHUS MEX]ly BEpPIIMHAMH - BEIPAKEHHbIE B MacITade, OHU JIOJKHBI ObITh paBHBI PACCTOSIHUSAM
MEX/y COOTBETCTBYIOIIMMH TOUYKAMHU Ha IJIAHE WM OTJIMYaThCs He Oosee yeM Ha 0,2 MM.

Kapanaammom noanuceBaeTcsi HOMEP TOUKH U €€ OTMETKA.



- HaHeceHUe NMKETHBIX TOYEK € MOMOIIbIO TPAHCIIOPTHPA U MACIITA0OHOM JIMHEHKH.

JlanHbIe 17151 HAHECCHUS OepyT U3 TaxeoMeTprueckoro xypHaia (o; d u H).

Hamnpagienrie Ha MUKETHI CO CTAHIMU CTPOSIT 1O TpaHcnoptupy (puc. 2). Ecinu npu cbeMke Ha
cranimu |l muM0 TeomonwrTa OBLT OPUEHTHPOBAH IO HAIpPABICHHUIO HA TOYKY |, TpaHcmopTup
MPUKJIAABIBAIOT IIEeHTPOM K Touke |l mrana, a orcuer 0°00' copmeniaroT
C HampaBjieHHeM Ha Touky |. HampaBieHne Ha NHKETHYIO TOUKY
MOJTY4aloT, OTJIOXKHUB IO JYrOBOW INIKAJE TPaHCIOPTHpa TpeOyeMblit

TOPU3OHTAILHBIA YrOJ O, @ paccTosHHE 10 nukera or craHmuu |l -

Puc. 2 OTJIOKMB IO 3TOMY HAIPaBJIECHUIO B MaclTa0e IUIaHa TOPU3OHTAIBHOE
nposoxenue di. AHATOTMYHO HAHOCAT M Apyrue Todku. Ecim ecth yrisl 6omee 180°, Tpancmoptup
MepEeKIaaAbIBAIOT, MoBOpaunBas ero Ha 180°. Ilocne 3Toro mo HeMy OTMEYarOT 3HAYEHUSI YIJla MUHYC
180°.

Touky n300paXkaroT KPy>KKOM, PSIZIOM BBIMUCHIBAIOT U3 KypHAJIa €r0 OTMETKY.

-IlocJie HaHeceHM sl HA UVIAH MUKETHBIX TOYEK ¢ OTHOW CTAHIIUM, PYKOBOJACTBYSICH A0pHCOM,
BbIYEPUYUBAIOT B KapaHJalle TPaHUIbI KOHTYPOB M MeCTHble IpeAMeThl,
HHTEPNOJUPYIOT U BLIYEPUYHUBAKOT FOPU30HTAJIM.

[lo orMeTKam CTaHLMH M PEEYHBIX TOYEK Ha IJIaHE MPOBOJAST FOPU3OHTAIU C MPUHATHIM
ceuenneM penbeda. Creapl ropu3oHTaNIeH OTHICKMBAIOT TpaHUECKON HHTEPHONSLUEH MEKIy
TOYKaMH, KOTOpbIE B a0bpuce coeAuHeHbl cTpeikamu. CoerHeHne Kakux-Iu0o JIByX TOYeK B abpuce
TOBOPHUT O TOM, YTO MECTHOCTh MEXK/Ty HUMU UMEET OJIUH CKaT, 6e3 neperuOos.

WutepnionupoBanre BBIMOMHSIOT AHAIMTMYECKUM IyTEM WIM C TIOMOILIBIO  TaJETKU.
WNutepnionsiusi ¢ MOMOIIBIO MAJETKH 3aKiItoyaeTcss B ciemyromieM. Ha ymcre mpospaunoit Oymaru
MPOBOJSIT TApAJUIETbHBIE JIMHUM HAa PAaBHOM pacCTOSIHUU. [lOMMHMCHIBAIOT ATH JIMHUM OTMETKaMH,
KpaTHBIMH BBICOTE CEUECHUS pelibepa, 0T caMoii MajIoi 10 caMoi OOJBIION. 111 HHTEPIOJISAIUH IO JIMHUN
MaJeTKy HaKJIaJbIBAlOT Ha TUIAH TaK, YTOObI OJIHA U3 TOYEK 3aHsUIA TIOJIOKEHHE MEXTy MapalieIbHbIMU
JIMHUSIMU TIAJIETKH, COOTBETCTBEHHO €€ OTMETKE. [IpOKOIOB OCTOPOKHO MajeTKy B HAMEUEHHOM TOYKE,
MOBOPAYMBAIOT MAJIETKY BOKPYT UIJIBI TAK, YTOOBI Jpyrasi TOUKa, BUAMMAs Yepe3 KaJbKy paciooKuiIach
MEXy TMHUSIMH U 3aH511a TIOJI0KEHUE, COOTBETCTBYIOILIEE €€ OTMETKE. | [epekalbIBatoT Urioi u3MepuTens
Ha IUIaH TOYKH MEPECCUCHHS JIMHUNA NAJIeTKU C JIMHUEH TU1aHa U MOAMMCHIBAIOT UX OTMETKH.

Touku ¢ 0JTMHAKOBHIMU OTMETKAMU COEIMHSIOT IJIABHBIMU JIMHUAMH Y TAKUM 00pa30M TOITYJaroT
TOPU30HTAIIH.

-Odopmiienue nmiiaHa

Bce xouTyps! 1 pensed, n300pakaeMble Ha IUIaHE, BEIYEPUYUBAIOT TYIIHIO B COOTBETCTBUU C
yCIIOBHBIMU 3Hakamu. Haja ceBepHON pamKoil AenaroT 3arjiaBHYIO0 HAJIUCh, TOJ FOKHOM pamMKoOi
MOJMUCHIBAIOT YHCIOBOM MacIITad, BBICOTY CEUeHUs penbeda, BHIUePUUBAIOT JIMHEHHBIN MaciiTab u
rpaduK 3a710KeHUi.



I'OPU30HTAJIbHAA CBbEMKA

l'opu3oHTaNIBHYIO CHEMKY BBIIOJHSAIOT B Macmrabax 1:2000,

104
1:1000 1 1:500. Chemke mouIexar dacapl 3MaHHI U CUTyaIHs Ipoe3/IoB, a

TaK)K€ BHYTpPUKBapTajbHasi (BHYTPU3aBOJCKas) 3acTpOMKa W CHUTyalUsl.

CBGMKy IMPpOU3BOIAT C JIMHUM B TOYEK TCOAOJIMTHBIX XOJ0B CBEMOYHOI'O

000CHOBaHMSL. Cmé 113

PesynbraThl chbeMKH OTOOpaKarOT HA CXEMATUUYECKOM UYEPTEkKE - ‘Iﬁ’g
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MECTHOCTHU (HaHpI/IMCp, TpaMBaWHbIU 1TYThb, KaHAaBad, TPaMBAWHAs]d Ma4Ta, < ‘Zf‘i

noma Ne 10, 12, 14 xamenHsle (K), xuible (k), HEKWIbIE (H) U COOTBETCT-
BYIOIIHE [TPOMEPHI).

AOpuc BeiyT Ha IJIOTHOM Oymare B NPOM3BOJIBHOM MaclITade, HO §
MIPUAEP’KUBASACH YCIOBHBIX 3HAKOB, IIPUHATHIX /ISl COCTaBJIeHUs Tu1aHa. [Ips-
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BBIYEPYMBAIOT OOJiee TOJICTHIMU JIMHUSAMM, BCIIOMOTATebHbIE IPOMEPHI - TOHKUMHU. [lpu
BEJICHUHU a0puca HEKOTOpBIE JETATH M300paXaloT B YKPYIMHEHHOM Maciirtade. [leprneHuKysipsl 1
3aCEYKH MMPOYEPUUBAIOT ITyHKTUPOM HJIM TOHKUMH CIUIOIIHBIMU JIMHUSIMH, JUTMHBI MX TIOANHMCHIBAIOT B
CepelrHe JIMHUK WM O HUMHU. PaccTosHMS MO JIMHUM ChEMOYHOTO XOZa HApacTAlOLIUM HUTOIOM
HOJINMCHIBAIOT Y TOJIONIB EPIIEHIUKYIISIPOB HIIM 3aC€UeK C MPOTHUBOMONOKHOM cTopoHbL. [Tpn obmepax
HAJIMCU PACIoJaraoT MepHeHIUKYISIpHO (acagHoi muHun. HyneBolt orcuer npoMepoB no acany
OepyT OT HaJIE)KHO OIPE/IETICHHON TOUYKH, BCE OCTAIbHbIE OTCUETHI 3aIMChIBAIOT

HapacTaroIlMM UTOrOM OT HyJeBOro. [IpoMexyTouHbIe OTCUETHI 3aK/II0YAI0T B CKOOKH.

CbeMKy BBINOIHAOT Pa3HbIMU CIIOCOOAMHU.

Croco0 mepneHAuKYIsIpOB MPUMEHSIOT B OCHOBHOM JUJISi ChEMKH IIPOE3JIOB, KOT/a
CHhEMOYHBIN XOJ1 POXOMT OT (hacaioB He nanee 8 M npu cheMke B Macirade 1:2000, He ganee 6 M - B
mactrade 1:1000 u ve nanee 4 M ipu cbemke B Macitade 1:500. Ecnu nymna neprieHauKysisipa GoIibiie
YKa3aHHBIX Pa3MEpOB, MPUMEHSIOT SKKEp WM HOAKPEIUIIOT MpOMep IO HEPHEHAUKYISIPY ele
3aceukoil ¢ JieHThI. IIpyu cheMKke CTalnbHYO JIEHTY YKJIAJIbIBalOT MO TOYKaM, OTMEYEHHBIM B CTBOpE
JIMHUH CHEMOYHOT'0 TEOJIOIUTHOTO X0/a C TIOMOILBIO TEOA0JHTA.

CnocoOoM JIMHEHWHBIX 3acedeK JIGHTY, TaK K€ KaKk M CIOCOOOM IepHeHAMKYJISPOB,
YKJIAJIbIBAIOT B CTBOPE CHEMOYHOW JMHMU. OT JIByX TOYEK Ha JICHTE, COOTBETCTBYIOIMX LEIIbIM
METpaM M COCTABIISIIOIIMX OCHOBAaHHUE MPUOIM3HUTEIHHO PABHOCTOPOHHETO TPEYTONBHUKA, PYJIECTKOM
M3MEPSIOT PACCTOSHUS /IO ONMpPEACIsieMON TOYKM KOHTypa. Ilpm sTOoM umMHA 3acedek He JOJDKHA
NPEBBIIIATH JUTMHBI PYJACTKHU. J[JIs1 KOHTpOIIS AENMat0T TPETHIA IIpOMep.

CriocoOoM yTIOBOM 3aCEUYKH MOXET OBITh BBINIOJIHEHA ChEMKa HEJOCTYITHBIX TOYEK.
3aceyKky HAHOCST HE MEHee YeM ¢ Tpex HarpasiieHuid. Crioco0 MoIsipHbIX KOOPAUHAT IPUMEHSIOT 171
CBEMKHU TOYEK CUTYaLlMH, YAAJIEHHBIX OT CheMOYHOro xoza. Hanbomnee yacto 3ToT cnocod npuUMEeHSOT
IPU ChEMKE BHYTPUKBApPTAIBLHOIN 3aCTPOMKH, a TAKKe HETBEPIbIX KOHTYPOB (TPaHMLIbI YTO/IMH, KYCTH,
JiepeBbst). TeOMONMUT YCTaHABIMBAIOT HaJl COOTBETCTBYIOIIEH TOUKOM ChEMOYHOro Xoja (HampuMmep,
Toyka 2). PaccTosHUS OT ChbeMOYHON TOYKM JIO0 ToueKk curyaruu (Hampumep, ['K, yrios 3manuit)
U3MEPSIIOT MEPHBIM MPHOOPOM HITH JATBHOMEPOM, YIJIBI - TIPU OAHOM KPyre ¢ OpUEHTUPOBAHUEM
HYJIEBOTO IITPHXA JIMMOA Ha CMEKHYIO TOUKY CheMOYHOTro xo/a. [1o 3ToMy HampaBieHuto (Toka-
3aHO CTpenkoi) B abpuce nenarot 3anuch 0°0'. C HampaBieHUs MOJIAPHOTO JIyda MOXKET OBITh
NpOW3BEJICHA ChEMKA CHTyallud, KaKk C JIMHAA CHhEMOYHOTO OOOCHOBAHUSI  CIIOCOOOM
HEPIEHTUKYIISPOB U 3acCeUeK.

CTBOpHBIA cHoco0, Kak MpPaBHIIO, NPUMEHSIOT NPU ChEMKE BHYTPUKBAPTAIHHOM
CHUTYaIIH, KOT/Ia CbeMKa OCHOBHBIX KOHTYPOB IpoBe/ieHa. CTBOP MOKET OBbITh 33/1aH TPOI0JKEHUEM
JIMHUM 3/1aHUS; JIMHUEH, COeUHSIOIEH 1Ba TBepAbIX KOHTYpa. OT JmHKUU cTBOpa (Hampumep, BO)
MPOU3BOIST ChEMKY CHTYAIlMH CIIOCOOOM MEPIIEHINKYIISIPOB M IMHEHHBIX 3acedeK (CheMKa JIepeBa,
I'K). Paccrosinue BC n3MepstoT nosHOCTbIO.

[ToMrMO ChEMKH BCEX TOUYEK CUTYAILIUH CO CheMOYHBIX JINHUH JITS YTOUHEHHSI COCTABIISIEMOTO
TUTaHA TTPOU3BOJIAT OOMEPHI TI0 (hacagam, BCEX CTPOCHUM C apXUTEKTYPHBIMH BBICTYIIAMH, YCTYIIAMH,
KpbUIbLIAaMH, CTYNEHbKaMM, NpusMkamu. OOMepbl MPOU3BOAAT TakXke IO BceM 3abopaM u
IpaHUIAM MEXy TOUYKaMH M3710MOB. [Ipu Hammuuu 371aHUi CO CIOXKHONW KOH(UTypalueil 1enaror
JIOTIOJTHUTENTbHbIE KOHTPOJIbHBIE MPOMEPHI MEXIy yriaaMu. Ha mepekpecTkax mpoe3soB M3MEpSIOT
JIMaroHAJIbHBIE PACCTOSIHUS MEXIy YIJIaMH KBapTajJoB M INUPUHY mpoe3noB. Kpome Toro, B
XapaKTEePHBIX MECTaX W3MEPSIOT MIMPUHY MEXIy MPOTHUBOIOIOKHBIME (pacamamu mpoe3na. Kon-
TPOJIGHBIE TPOMEPHI JENAIOT TAK)KE W MEXKIY CHATBIMA CO CHEMOYHON JIMHUM CMOTPOBBIMH
KOJIO/IIAMY TIOA3EMHBIX KOMMYHHKAITMA, Ma4TaMH, CTOJI0AMH BO3YIIHBIX JIMHHN CBS3U M MEXKIY
JPYTUMH TOUYKaMHU CUTYaIIHH.



Pe3ynbTatrhl moieBbIX U3MEPEHU, OTPaKEHHbIE B adpuce, UCTIONb3YIOT JUIsl COCTABICHUS
Tornorpadguueckoro niaaHa, HAaHOCS MX Ha IutaHmeT. [lnanmer npeacrasiser coO00i TOHKUN JTHCT
(anepsl WM ATIOMHUHHSA, OKJICCHHBIN CBEpXy YepTe:KHOM Oymaroil. Ha mmanmere npeaBapuTebHO
pa3dUBAIOT KOOPJMHATHYIO CETKY KBaJPATOB CO cTOpoHOM 10 cM 1 obmuM pazmepoMm 50x50 cm.
[To xoopaMHATaM Ha IUIAHIIET HAHOCST IYHKTHI T'€0/I€3MYECKOT0 U ChEMOYHOTO OOOCHOBAHMSL.
[IpaBUIBHOCTB HAKJIA/IKU ITYHKTOB KOHTPOJIMPYIOT 10 PACCTOSIHUSIM MEXTy HUMH. PacxoxxneHus He
JOJKHBI ITpeBblaTh 0,2 MM Ha IUIaHe. Y KaXAO0ro MyHKTa MUIIYT €r0 HOMEpP WM Ha3BaHUE, a
TaKXe HAaHOCAT OTMETKY IIYHKTa C OKPYTJICHUEM JI0 CAHTUMETPOB.

[lonoxxeHne KOHTYPOB CUTyallud ONPENCIAIOT Ha IUIAHIIETE [0 MPOMEpaM, JIaHHBIM B
abpuce. IIpu aTom ¢ yueTtoM mMaciuTa0a I1aHa BBIITOJIHAIOT T€ )K€ IOCTPOECHMUSI, UTO U NPHU MOJIEBBIX
u3Mepenusax. Hanpumep, eciu cbeMka KOHTYpa Bejiach Clioco0aMu NEPIIEHAUKYISIPOB U IMHEWHBIX
3aC€4YeK, Ha IUIAHIIETE C IOMOLIBI LUPKYJIA-U3MEPUTENS TAKKE CTPOSIT NMEPIEHAMKYISPBHl U
JIMHEWHBIE 3aCEUKU; €CIIU MIPUMEHSIICS TOJISIPHBII CII0C00, | Ha TUIAHIIIETE OTKIIA/IBIBAIOT HOJIIPHBIC
YIJIbl U PACCTOSTHUSL.

Kak npaBuiio, BBICOTHYIO CBEMKY BBIIOIHSAIOT METOJIOM TI'€OMETPUYECKOrO HUBEIUPOBAHUS
TIOCJIE TOT'O, KaK BCSI CUTYallMsl CHSTA U HAHECEHA Ha IUIAHILIET.

HuBenupoBanue HauMHAIOT C TOYEK BBICOTHOIO ChEMOYHOro oOocHOBaHus. Ha Bcex
XapaKTEepHbIX TOUKaX HUBEIUPYEMOH IUIOIIA 1, HO HE peske ueM yepe3 S0 M Ipu chbeMKe B MaciTade
1:2000 u 20 M - npu cbeMke B Macrade 1:500, orpeaenstor BEICOThl ChbEMOYHBIX TOUYEK (ITMKETOB).
Paccrosinue ot HuBenupa 10 pelku He JOJKHO npeBbimath 150 M. [lonoxeHne nukeToB Ha MyiaHe
OTIPEEIISIIOT IO CUTYALIUH, JUISL YETO B M0JIE UCIOJIB3YIOT KOIHIO [UIAHOBOW CHEMKH.

Vauuel (mpoe3aipl) HUBEIUPYIOT MO MOMNEPEYHUKaM, pa30MBAEMbIM C TOMOIIBIO PYJIETKU
yepe3 20...40 m. Kpome Toro, monepeyHuku pa3OMBarOT B MeCTax Iepernda penbeda, mo ocsm
MEPECEKAOIINXCS YU M B MecTax UX u3noma. [Ipy HuBeIMpoBaHUM ONIEPEYHUKOB ONPEIENSOT Bbl-
COTBI (pacasHOW JIMHUM, OOPAIOPHOTO KaMHS TPOTyapa, OCH YIHIBI U JIPYTHX XapaKTEPHBIX TOYEK
penbeda, BEICOTHI 3eMJIM Y BXOJIOB, IIOPOTOB U MOJIOB B 3/1aHUSIX.



