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NPEQUCNOBUE

JKoHOMHYecKass 3(eKTHBHOCTD KalMTAJbHBIX BJIOXKEHMH Haxo-
AUTCS B NpPsAMOH 3aBHCHMOCTH OT Ka4yecTsa, CMETHOH CTOHMOCTH M
CPOKOB CTPOMTEJIBCTBA 3naHHit, coopyxenuil. B cBoio ouepeap Ha 3t
NIOKa3aTeJH HEMajioe BJUSAHUE OKa3bIBaeT COCTOSIHHE TIeoZe3MYeCKOro
o0ecriedeHHA CTPOMTE/IBCTBA, B 3aJla4M KOTOPOrO BXOJAT: AOCTHXEHUe
Tpe6yeMoit TOYHOCTH Te€OMETPHMYECKHX MapaMeTpOB BO3BOAHMBIX OGBEK-
TOB, NpOBEfeHKe KOHTPOJBHBIX M3IMEPEHHil A/1A YCTAHOBJEHHUA OLIMGOK
TIPH BBINOJHEHWH CTPOUTEJBHO-MOHTAXXHBIX PaGoT U TpeAyIpeXaeHus
HEJIONYCTHMBIX OTKJOHEHHMH oOT mpoekTa. OT YpOBHA pelIEeHMA 3ITHX
33/a4 ‘BO MHOTOM 3aBHCAT IIPOYHOCTb, AOJrOBEYHOCTb KOHCTPYKUMH M
TEXHOJIOTHYeCKoro o6opynoBaHWsA 34aHMit, coopyxenuit. - Iloatomy
HHXEHEep-CTPOHTeb NO0/DKEH BJAJETh IJyGOKHMH 3HaHMAMH IO MHXKe-
HEpHOIl reofe3MH M UMETh AOCTATOYHYIO TIOATOTOBKY B BOINPOCAX Treo-
JE€3UYECKOTO OGECTIEYEHHsT IIPOEKTHPOBAHHS, CTPOMTENBCTBA H IKCIIya-
TallHH 3[aHMIt, COOpPY KEeHUH.

IIpono/mxuTebHOCTD HIYYEHHS KypCa HHXKEHEPHOIlI reofeIvH B
By3aX CTPOMTEJbHOro npodu/A 3Ha4UTEJbHO COKpPaTHJaCh, YTO NPHBEJIO
K Heo6xoauMocTu 60JiblIeil caMOCTOATEJIbHOI IOATOTOBKH CTYAEHTOB.
Hmeromecss y1eOHHKH [0 MHXKECHEPHOI reofle3HH KpaTKH mo o0beMy H
COMEepXaHNIO B 4acTH NPHJIOKEHHS TeO[Ee3UH B CTPOMTEJBCTBE, a HX
KoJM4ecTBO HepocraToyno. Kpome Toro, mpenogaBanne aToit 4YacTH
HHXKEHEepHOI reoieau Mo-NMpeXHeMY OCYILECTB/IAETCA Ha NepBoM Kypce,
KOrZla CTYAEHTHI ellle He 3HAKOMBI C TEXHOJOrHei! NMPOM3BOACTBA CTPOH-
TEJIbHO-MOHTXHBIX paborT.

[anHoe yue6Hoe moco6ne Gojiee IIHPOKO H yrjay6/ieHHO OXBATHIBAET
BOIIPOCHI T€OJEINYECKMX PaGOT B CTPOHTE/JBLCTBE B TECHOMH .CBAJIM C €ro
TexHoJorweit [poM3BoacTBa. OHO mnpeAHa3HAaYeHO CTyJEHTaM CTROH-
TeJBHBIX CHELMANBbHOCTEH BY30B A1 H3y4YeHMsA Kypca HHxceHepHOM
reoge3uu. YdeGHoe mocobHe ocoGeHHO aKTYal bHO B CBSI3H C BBEACHHEM
Ha CTapuMX Kypcax (0 peLleHHIO YYeHBIX COBETOB pAAa BY30B) CIie-
UMATbHBIX ¥ 3JIEKTHBHBIX AMCHUIVIMH TIO F€OAE3U4ECKOMY O6eCTeYeHHIO
NPOEKTHPOBaHMsA, CTPOHTEIBCTBA H IKCI/IyaTallMH 30AHHUI, COOpYKeHHIH.
ITocobue Taxke MO>XeT OBITH MCIOJB30BAHO JHHEUHBIMH HHXXEHEPHO-
TeXHMYCCKHMH paGOTHHKAMH.



Maea 1. OPFTAHU3AUWNA NTEEOQE3NYECKNX PABOT
B CTPOUTENBCTBE

1. Buabl 1 cocraB reoaesvyeckux pa6ot

Teoneanueckue pa6oThi B CTPOHTENLCTBE BBIMOJIHAIOTCA B oOnpese-
JIEHHOM 06BbEME H C yKa3aHHOH TOUHOCTBIO, KOTOpble 06eCNeuHpaIOT NpH
pasMelleHHM M BO3BefE€HMH OOGBEKTOB CTPOHTENLCTBA COOTBETCTBHE
reOMeTPHYECKHX MAPAMETPOB TPOEKTHON AOKYMEHTaUHH Tpe6OBaHHAM
CTPOMTEJILHBIX HOPM M npaBHJs. Pa6oTel pa3geisAIoTcA Ha caeayiouiue
OCHOBHbI€ BH/bI: CbEMOYHBIE, TPACCHPOBOYHbIE, Pa36HBOYHBIE, a TAKXe
UCHIONIHUTENbHbIE CBEMKH, HaGmoneHus 3a aedopMalHsIMU OGBEKTOB
CTPOUTEJIBLCTBA.

CbeMoyHBIe H TPACCHPOBOYHBIE pabOThI MPEALIECTBYIOT NPOEKTH-
pPOBaHHIO CTPOMTENBCTBA U IPOBOASITCA B NEPHON HHIXKEHEPHBIX H3bIC-
KaHUH.

Pa36upounbie pa6oTsl BeoyTCS HEMOCPEACTBEHHO B  MEpHOA
CTPOUTE/IBCTBA U IIPelHA3HAYalOTCsA AJIA BBIHOCA C MNPOEKTa Ha MECTHOCTb
ocell U TOYeK 3MaHUA, COOPY KEHUH.

HcnosHuTEMbHBIE CBEMKM OCYLIECTBJAIOTCA B Mpoliecce CTPOU-
TEJIbCTBA U [IPH €ro 3aBEpLICHHH C /b0 KOHTPOJA 3a BBINOJHEHHEM H
KaueCTBOM CTPOMTENBHO-MOHTa@XHBIX paboT, a TaKXKe COCTaBJIeHHA
HOBOTO NJIaHA 3aCTPOEHHOW MECTHOCTH.

Ha6moaeunsn 3a AedopManyfMyu O06BEKTOB CTPOMTE/NBCTBA NPOBO-
IATCA € Hayajla HX BO3Be[EHHS H 10 OKOHYaHHA CTPOHTENbCTBA H, INpH
HeOOXOAHMOCTH, MPOAO/KAIOTCS B MEPHOMA SKCIIyaTalHH.

B cocraB reoge3auyeckMx paboT, CBA3IAaHHBIX C HX BbINOJHEHHEM
HENOCPeCTBEHHO HA CTPOMTE/IbHOM MIoHlanKe, BXOAAT:

— co3jaHHe reole3udeckoif pa3GMBOYHON OCHOBB! IJ/11 CTPOUTE/IBCT-
Ba, BKJIOUaIlel NocTpoeHHe pa3OMBOYHOM CeTH CTPOMTE/BHON mJ0-
IIaZIKK ¥ BBIHOC B HATYPY OCHOBHBIX MJIM TJaBHHWIX Pa3GUBOYHBIX ocei
3faHU U COOPY>KEHMIi, MaruCTPAJbHBIX M BHEIJIOWAZA0YHBIX JHHEAHBIX
COOpYXeHHH, a TaKkXe [JI7 MOHTaXa TEXHOJIOrMYeCKoro o60pya0BaHHUsA;

— pa36uBKa BHYTPHILJIOIL3JOYHBIX, KPOME MarMcTpaibHbIX, JHHeM-
HBIX COODYXeHMIl MJIM UX 4acTeif, BpEMEHHBIX 30aHUH (coopyme}mﬁ);

- co3naHMe BHyTpeHHel pa36uBO4HOM ceTH agauuil (coopyskenuit)
Ha HCXOOHOM M MOHTZKHOM' FOPM3OHTaX M DPa3GUBOYHON ceTH mJs
MOHTaXa TEXHOJIOTHYECKOro 060pyAOBaHHA, €CIH 3TO MPERYCMOTPEHO B
NpoeKTe MPOM3BOACTBA reone3HdecKUX paboT WJAK B INPOEKTe IIPOK3-
BOACTBA paboT, a TaKXKe MPOUIBOACTBO [AETAJbHBIX Pa36HBOYHBIX paboT;

~ reo/le3n4eCKHl KOHTPOJb TOYHOCTH TeOMETPHYECKHX IapaMeTpPOB
spanuit  (CoOpyKeHu#!) M HCHONHHTEJbHbIE CBHEMKH 3AKOHYEHHDBIX
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O6GBEKTOR MM HX OTAE/BHBIX 4acTeH C COCTAaBJEHMEM HCIIOJHMTEILHON
reoe3Hyeckoi JOKyMEHTAlHH;

— reofe3nyecKHe MIMEpEeHus AedopMaluHit OCHOBAHMI, KCHCTPYKIMiH
ananuit (coopyskeHMA) M HX 4acTel, €CIH 3TO NPEAYyCMOTPEHO TPOEKT-
HOW [OKyMEHTauHei, yCTaHOBJEHO aBTOPCKHAM HAJA30pOM MJM OpraHaMu
rocyAapCTBEHHOI0 HaA3opa.

Yka3anHsle BbIlle reoje3Hyeckue paGoThl SABJAIOTCA Heo6XOOHMOH
4aCThIO TEXHOJOTMH CTPOMTEJbHO-MOHTAXXHBIX PaGOT H OCYLUECTBJSAIOTCA
110 eAHHOMY rpaduKy, yBA3aHHOMY CO CPOKaMH BbINOJHEHWs Ipouecca
CTPOUTEJIBHOrO NPOU3BOACTBA M CNEUMHAILHBIX pa6orT.

Co3nanre reoaenyeckoil pasGUBOYHON OCHOBBI A/ CTPOMTE/NLCTBA
M reojesdueckue usMepenus aedopMaunit 3gaHuii (coopykemmit) M HX
4acTeil B Mpouecce CTPOMTENBCTBA BBHINOJMAET 3aKa3uMK. B 06s3aHHOCTD
NOAPALYMKAa BXOAMT TIPOM3BOACTBO Treofie3MYeCKMX paloT B Ipolecce
CTPOHMTE/IBCTBA, TEOJE3HYECKHI KOHTPOJb TOYHOCTH TrEOMETPHYECKHX
napameTpos 3nanuit (COOpYKeHHit) H HCTIOJIHUTENBHBIE CHEMKH.

[ KpyIHBIX H CJIOXKHBIX O6BEKTOB M 3/JaHUil Bbille 9-TH aTaxell
paspa6aThiBalOTCA TIPOEKTHl TPOM3BOACTBA reoAe3wdecKux pabor
(IIIITP) B nopsaxe, yCTAHOBJEHHOM AJISl PaspabOTKH IPOEKTOB, IIPOH3-
BoacTsa pa6or (IIIIP).

IITITP Mmoryt paspa6aTblBaTh KaK MOAPAAYHK, TaK M CIEUHAIH-
3MpOBaHHbIE TIPOEKTHBIE opraHu3auuy (10 3aJaHHIo 3aKa3yMKa).

o Havyana BBINOJHEHMsS TreoJe3HYeCKHX. paGoT Ha CTPOMTE/BbHOM
nJollazKke paboyye YepTeXKH, HCIO/b3yeMble NpPH Pa3GHBOYHBIX pabo-
TaX, MOJKHBE! GBITh NMPOBEPEHBI B 4aCTH BIAMMHOH YBS3KHM pa3MepoB,
KOOPAHHAT M OTMETOK W paspelleHbl K IIPOM3BOACTBY TeXHWYECKHM
HaJI30pOM 3aKa3jYHKa.

Teonesnyeckne pa6oThl CleAyeT BBINOJHATH CPEACTBAMHM HM3MepeHHH
Heo6xoaumoit TounHocTH. TeozesnueckHe npH6OpPBl JOMKHBI ObITh
110BEpEHbl M OTBIOCTHPOBaHbl B YCTAHOBJEHHOM IIOPAAKE, DeEryJ/SIpHO
[IOBEPATbCA NEpeA HayasoM paboT.

TFeogesuyeckne paGoTbl NMPHCTYNAIOT BBHIMOJHATH MOCJE TIpEeAyCMOT-
PEHHOM TNPOEKTHOI NOKyMeHTauMeil paCYHCTKH TEPPMTOPHH, OCBOOOX-
JeHHs €€ OT CTPOEHMit,  MOANEKAIUMX CHOCY, M BEPTHKAJIBHOH MJaHH-
POBKH.

2. OpraHuaauusi o6cnyxuBaHUA reogesnyeckux pabor

Teoneanmyeckoe obecreyeHue. NMPOEKTHO-U3BICKATENbCKHX paGoT H
CTPOMTE/NBCTBA 3JaHHMH, COOPYKEHHMH OCYIMECTB/LIETCA B CJAEAYIOUEM
TOpsAKe.



Ha 3srane nmpoeKTHO-H3BICKaTeJbCKHX Ppa6oT reogesmyeckoe o6CiIy-
XHBaHHE Ha TEPPHTOPUM TOpOAa IPOBOANTCA OTAEJOM IPH [JAaBHOM
apXHTEKTOpe ropoja.

T'eonesnyecknit OTAe BBIOIHAET CAEAYIOLIME PaOOTHI:

— COCTaBJI€T IIJIaH 3aCTPOMKH OGBEKTOB M PaclONOXKEHHS IOL3EM-
HBIX KOMMYHHKAaIHH;

— BblJaeT pa3pellleHMss Ha Tonorpado-reoaesnmyeckue pa6oTsl H
HHXEHEPHO-TEOJIOTHYECKHE H3bICKAHHSA Ha TEppPHTOPHH 3aCTpOiKHM, a
TaKXe BeAeT NJIaHHpOBaHHe, y4eT U NPUEMKY 3TUX paboT;

— OCYILECTBJIAET PETHCTPALHNIO, XpaHeHHe Tororpado-reofe3nuecKux
M HHXEHEPHO-Te0JIOTHYEeCKUX MaTepHAJIOB;

— CIEeQUT 3a COXPAHHOCTBIO Ieo/le3HYECKUX 3HAKOB;

— OTBOAHMT 3€MeJjIbHble YYaCTKH, BBIHOCHT B HATypy KpacHble JTHHHH
3acTpOMKH.

O6ecnieuenne Tonorpad)o-reole3MIECKHMH MaTepHaJaMH OCyLIECTB-
JUIETCST TeOfe3MUeCKoil CIy6oH TpH OTAE]Ne MHXEHEPHBIX H3BICKaHHI
TIPOEKTHOH OpraHM3allMH, a TaKXe TPecTaMH HHXXE€HEPHO-CTPOUTENbHBIX
U3bICKaHmMit, rae otaensl (Tomorpado-reofe3su4ecKHil, HHKeHEpHOH
FEOJIOTMH M T.II.) CHELHATHM3MPYIOTCA MO BHAAM BBINOJHAEMBIX patoT
HIM TO KOMIJIEKCY BCEX M3BICKATEAbCKUX pPab0oT TO BHAAM CTPOH-
TEeJIbCTBA.

Ha oarane cTpouTenncTsa o6CHy’KMBaHHE Treofe3H4eCKHX pa6oT
OCYILECTBJIIETCS Te0fe3HYecKoif Clyx6oil, BO3rnaB/IeMOM I1aBHbIM reo-
JE€3KCTOM, TPH KPYIHBIX CTPOHTENBHBIX OGBEAHHEHMSX M TjaBKaX. JTa
reofieawyeckas Cayx6a OCylecTBJAET PYKOBOACTBO H KOHTPOJb 3a pa-
60TOll reone3WYECKHX CJIyXOG CTPOMUTENbHBIX OpraHM3aluii, pa3pa-
6aTblBa€T HOPMaTHBHbIE JOKYMEHTBI [0 reoge3ddeckuM paGoraM, opra-
HHM3YeT [OBbILIEHRE KBATH(MUKAIHNH KaJpPOB F€0I€3HCTOB.

OcHoBHoll 3ajaveli reoaesuyeckoil cayXO6bl B CTPOMTENBHBIX Opra-
HH3ALMAX ABJUIETCA [POBEJAEHHE KoOMIljeKkca pa6oT, obecHedyHBalOHX
TOYHOE COOTBETCTBHME TOJIOXKEHUS BO3BOAMMBIX KOHCTPYKUMH, 3AaHHH,
COOpy’KeHUI H TEXHOJIOTHYeCKOro 060pyI0BAHHA HPOEKTY.

Teoaeanteckoii cayx6oit ocymecTsanercs:

— NpHEMKa OT 3aKasyHKa Tomorpado-reoe3wqeckoit MOKYMEHTALHH
Ha OOBEKTHI CTPOMTENBCTBA 3aKPEIVIEHHBIX Ha CTPOHMTENBHON ILIowagke
OIIOpPHBIX CeTeif, rJaBHbIX ocedl 3[aHMil, HHXKEHEPHbIX KOMMYHHMKAaUHH U
CTPOHTEJIbHOH CEeTKH;

— TpHEMKa TeHIJIaHOB, CTPOMreHIJaHOB, PaGoYMX H pa3GUBOYHBIX
yepTexell OOBEKTOB C NPOBEPKON reoMETPUYECKMX pPa3MepoB, KOOp-
JHHAT H BBICOTHBIX OTMETOK;

— cornacopanue [IITP u IIIITP a1t o6BEKTOB, MO KOTOPBIM 3TH
YepTeXKH BbINOJHEHbI IPOEKTHHIMY OPraHH3al[UAMH;
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— NpH¥ Heo6XOAMMOCTH, pa3BHTHE ONMOPHON reOfe3MYecKOH CETH H
CTPOMTENIbHOM CeTKH /LA CTPOMIJIOIAAKH, BHINOJHEHHBIX 3aKa34yMKOM;

— ofecneyeHHe COXPAHHOCTH, BOCCTAHOBJIEHHS F€O€3MYECKUX IMyHK-
TOB M 3HAKOB B MEPHOJ CTPOHTE/LCTBA, a TAK)Ke JaMEHBI MX NpPH yTpaTe
€ OmnpefeseHHeM HOBOIO IIJIAHOBO-BbICOTHOrO IIOJOXEHHS Ha CTpoili-
I7IOIMAJKE;
~ — NPOM3BOACTBO reope3uyecKHX pPa3GUBOYHLIX PaGOT M pacyeT Heob-
XOAUMOM TOYHOCTH reOfe3NYEcCKUX H3MEpeHHH, BBIMOJHAEMBIX HA BCEX
CTaJUAX CTPOUTEJILCTRA;

— reofe3u4ecKHit KOHTPOb 3a cOO/IONEHHEM CTPOUTENBHBIX HOPM H
npasus (CHuIl) B npouecce CTpOHTENbCTBA;

— reole3udeckoe HabimojaeHue 3a AedopMalmeil 3aaHMA H CoopyKe-
HMH ¢ Hayaa cTpouTe/bCTBa (TIPH HEOGXOAMMOCTH);

— CoCTaBjleHHEe TeXHMYEeCKHX OTYETOB O BBINOJHEHHBIX TIeoJe3H-
yeckUX pa6oTax 3a BpeMs CTPOMTE/IbCTBA;

— MCIOJIHUTEJbHbIE CHEMKH 3aKOHYEHHBIX CTPOMTENbHBIX OGBEKTOB
WM MX OTAENbHBIX YacTel, a Takxe yyaCTHe B IIpHEMKe aKTOB Ha CKpbl-
Thie pa6oTbl, ompenejeHHe 06bEMOB 3eMJAHBIX paboT M TpoBesEHHE
KOHTPOJIbHBIX H3MEPEHUH.

IITaTsl reoge3n4ecKHX CAyXO0 ONpPEAENAIOTCA HCXo4sA H3 06beMoB
pa6oT, CTEMeHH CJOMHOCTH CTPOSALIErocs O6BEKTa M XapakTepa reoje-
3K4YecKHX pa6oT. Teomeanueckana ciayx6a CTpPOHTENbHON OpraHH3alMH
COCTOMT W3 IJIABHOTO reoje3ucra M 2-3-x McHoJHHTeNleH reome3wyecKHx
pa6or. IlogumHsioTca paGOTHHKH Treofe3nqeckod CayXK6bl riaBHOMY
HH)XKEHepY CTPOMTEeJIbHOH oOpranH3aumn. B xpynHbIx Tpectax H
0o0beaMHEHMAX CO3AAIOT reofe3wdeckHe GIOpO HJIM IPYMIbI, COCTOMIIHE
M3 HECKOJBKMX 4Ye/l0BeK H BO3rJjaBJsieMble [JIABHBIM F€0Je3HCTOM.

B cmeunann3upoBaHHBIX yNpaB/EHHAX M OpraHU3alUAX, rae o6bveM
reofge3nyeckux pa6oT OTHOCHTE/NBHO HEBEJHK, Ha3HAYaloT OTBETCTBEH-
HBIX Jul H3 uucaa UTP, xoropbie opraHu3yioT CBOEBpPEMEHHOE reone-
audeckoe obecreyeHre CTPOMTENbHBIX paborT.

B 0623aHHOCTH rNaBHOrO TeoAe3HCTa BXOAAT: o6oblleHHe Marte-
PHAJIOB O COCTOSIHMH reofe3u4ecKoii cayXObl M pa3pab0TKa Mepompusi-
THf NO €e COBEPLIEHCTBOBAHHIO; KOHTPOJb PpaGoTHI reofe3HYeCKMX
cayx6 1104BEJOMCTBEHHBIX OpraHM3anuii; nHpOpMHUpOBaHHE PYKOBOACT-
Ba CTPOMTEJbHOM OpPraHH3IaLMK O HEeOOXOAHMMOCTH NIPHOCTaHOBJIEHMA
CTPOMTEJBHO-MOHTAKHBIX pPaboT B CBA3SH ¢ OOHapy>xeHuem Opaxa;
y4yacTHe B KOMHMCCHAX TIO pacClefOBAaHWIO IPHYMH aBapuii Ha
CTPOHTEJBHEIX 00BEKTAX MO BONPOCAM, BXOAAIIUM B €ro KOMIETEHIMIO.

Crapmme reoge3nctbl M reone3uctst (MCIOJHHTENM TeOZe3WYECKHX
pa60oT) CTPOMUTENBHBIX YUpaBJIE€HHWII M NPOMBULIEHHBIX NpEANPUSTHH
AOJKHBl 3HaTh TEXHUYeCKylOo [JOKyMEHTallMio, Heo6XOAMMYyIo AJA
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TIPOM3BOJCTBA TreOfe3HMYECKUX PpaboT, BeCTH XYPHaJI TreoAe3HYEecKOro
KOHTPOJsI H coo6liaTh JHHEHHOMY INepCOHaly CTPOMTE/NbCTBA O
pe3yJbTaTaX KOHTPOJSA.

Crapumie reofe3ucTbl ¥ reofe3UCTbl JOKHBI:

— BECTH HCNIOJHHTEJbHYIO AOKYMEHTALNIO, HeOOXOMMMYIO MU ClayH
obbeKTa B 3KCILIyaTallHIo;

— KOHTPOJIMPOBaTh COOpPYyXKeHHe OGHOCOK U BBIHOCHTH OCEBbIE METKH
Ha HHX;

— MPOBEPATb YCTAHaBIHBAEMYIO oOnagy6Ky M HAaHOCHTB Ha Helf
OCeBBI€ METKH;

— [eJaTh 3allUCh B XXypHaJle NMPOU3BOACTBA CTPOMTEBHO-MOHTAXHbBIX
pa6oT, Jalolllyio MpaBo Ha UX NMPOAOJKEHHE;

— TIePUOANYECKH KOHTPOJHPOBaTh pa3GHBOYHBIC W 3aMepHble pabo-
TbI, BHINOJHAEMblE JKHHEHKHBIM HHXXEHEPHO-TEXHHYECKUM NE€PCOHAJIOM;

— CJIEUTH 32 HCMIPABHOCTHIO re0Je3H4YECKHX NPUOGOPOB, MPOU3BOAHTH
IIOBEPKH M I0CTHPOBKH;

— HMHCTPYKTHPOBaTh paGouMX reofe3myecKoll cayx6el M JUHEeHHbIN
[IepCOHAN YIIPaBJIEHUSA [0 BONIPOCaM reofe3H4€CKOro 06CayKHBAHMA.

Teogesnyeckan cayx6a cTPOMTENIbHONH OpraHM3allMH HeECEeT OTBETCT-
BEHHOCTb 32 YCTaHOBJIEHHbIH TIOPAROK M COOG/NIONEHHE TOYHOCTH Pa3bu-
BOYHBIX Teone3HMYeCKUX PaboT, BBHINOJHAEMBIX HA CTPOUTENBHBIX Y4acT-
kKax. I[loaToMy HamGo.Jiee OTBeTCTBeHHBIE PaGOTBI MO TreOAE3HYECKOMY
06eCrieYyeHKIO CTPOUTEIBbCTBA BBHINONHAIOT PaGOTHHKH Teone3nqecKoii
cayx6bl. K atuM pa6oTaM oTHOcATcA: pa3GHBKa oceil coopyxkeHHil H
3gaHuil, co3faHMe BHYTpeHHel pa36UBOYHON CceTH; nepepaya oceil H
BBICOT Ha MOHTaXKHblE TOPHU3OHTBI; IPOM3BOACTBO HCIOJHUTENbHbBIX
CBEMOK M BeJEHHE reo/eINYecKoil NoKyMeHTauuu. OMHAKO BBINOJHEHHE
dyHxuuit paGOTHHKAMM reofie3HYeCKOH CJyxXG6bl He CHHMAeT ¢ JIH-
HeMHOro MepCoHaja CTPONTEbHO-MOHTaXXHBIX OprasM3anuit MX OTBETCT-
BEHHOCTH 3a KayecTBO BBINIOJHEHHA PaGoT, NPOCTBIX AeTaJbHBIX pa36u-
BOK, IIPOBEPOYHBIX HHBEJIHPOBOK, 3aMEepOB OGBEMOB  BbIITOJHEHHBIX
pa6or.

AOMHHKCTpAIMsl CTPOUTEJbHOM OPraHM3aliiH ROJXKHa obecreyHBaTh
reoie3HYecKyio cayx6y npu6opamMu M o6opyloBaHHEM, HHBEHTapeM H
TPAHCTIIOPTHBEIMH CpPEACTBAMM, a TaKKe IOMEelIEeHHAMH N/ NPOBEJeHHA
KaMepaJIbHBIX pa6oT U XpaHeHHs NPUOOPOB H NOKYMEHTAUHMH.

B 3aBMCUMOCTH OT CJIOKHOCTH U OOBeMa CTPOSILIMXCA 06BHEKTOB Ha
[IpaKTHKe CJIOXWIHCh pa3iauyHble ¢HOpMBI OpPraHH3allHd HX TIeoxe3u-
YecKoro o6cay KMBaHHs.

Ilpn cTpOHTENLCTBE CIOKHBIX OOGBEKTOB reone3ddeckne paGoThl
BBITIOJIHSET CYyONOAPAAHAA reoje3UyecKkass OpraHM3alusa UJIH CleLHATbHO
co3faHHaA reofiednyeckas rpynna. IIpum 3TOM noapsaHad opraHM3auMs
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YTBEPXKAAET NJIaHbl M CMeThl Ha reofe3uvyeckue paboTbl, KOHTPOJIHpyeT
Xon 3TuX pa6oT (B NPOMBIJIEHHOM CTPOMTENLCTBE), a TAKXKe BRIIOJ-
HAET MeHee CJOXHbIEe reofesMdeckue pa6oTel (B rpaXAAHCKOM CTpoH-
TEJIBCTBE) .

[Ipx KapkacHO-aHEeJBHOM CTPOMTENbCTBE HauGoJjiee CI0XHbIE reoje-
3nyeckue paGoThl NMPOBOISTCSA CHJIaMH IeOA€3HYECKOH OpraHM3ale MM
reoJie3MYeCKOoil IpynIibl, MEHee CJI0XHbIE — TEXHHKOM-TE€OAE3IHCTOM.

. Ha cTpouTenbcTBe HECNIOXHBIX OGBEKTOB reoJe3HYECKHe PpaboTshl
BBIITOJHAIOTCA eofe3IU4ecKod rpynmnoii NpH ynpasJeHHH CTPOMTEIbHOTO
TpecTa.

Kontposbhasn reogesnyeckas CheMKa NPH NPHEMKe CTPOMTEIbHbIX paboT
BBIIOJIHAETCA 3aKA3YMKOM, OCYIIECTB/IIOLMM OOLMA TEXHWYECKH HaA30p
3a CTPOMTEJLCTBOM, WM [IPOEKTHO oprammsaivell (mo mopyvyeHmIo
3aKa3yuka) 3a CYeT CPEACTB, OTBEEHHDBIX Ha TeXHUHECKUt HaI30P.

3a npaBU/JBHOCTBIO BHIMIOJIHEHHS reoe3HYEeCKHX pa6GoT NpH Npoek-
THPOBaHHM M CTPOMTEJbCTBE 3[aHMil, COODYKEHHMIl Be#eTCAs rocy-
NapcTBEHHBIH TexHM4YeckMit Han3op. OH  OCylIeCTB/IETCA CHJaMHU
TeppPUTOPHAJIbHBIA HMHCMEKUKH , B 3aladyy KOTOPbIX MO 4YaCTH CTPOM-
TEJIbCTBA BXOANT KOHTPOJIb 32 BBITIOJHEHHEM, KaYeCTBOM H CTOMMOCTHIO
reofe3nyeCKHX paboT; BblAaia TeOAE3IMYECKHN NAHHBIX H CBEACHHIL;
OCYLIEeCTBJIEHHE [PHEMKH 3aBeplIEHHLIX Treofe3HYeCKMX H KapTo-
rpadudeckux paboT; aTTectauus reoJe3WqeCKHX NpHOOpPOB, HHCTPY-
MEHTOB M KOHTPOJb 3a MCIOJb30BaHMEM HX B NPOM3BOACTBE Treofe-
3HYECKUX palboT.

3. l'eogeanyeckne paGoTbl, BbiNONHAEMble NuHenHbIMU UTP

HenocpencrseHHO Ha CTPOMTE/NBHBIX Y4aCTKaX THIIOBYIO, HECJIOXKHYIO
OeTATbHYIO pa3dMBKY UM Teofe3MdeCKOe  OfecreyeHMe  OTAENbHBIX
‘CTPOHTE/IbHO-MOHTXKHBIX PaboT C COOMOAEHMEM YCTAHOBJIEHHOM TOYHOCTH
BBIOIO/IHSIOT Mpopa6bl H MacTepa NoJ KOHTPOJIEM HH)KEHepa MJM TeXHMKa-
reofe3ucTa B OTAEIBHBIX CIy4asx (B 3aBHCHMMOCTH OT CJIOXHOCTH).

Ha nunelinblit nepconan, npopaGoB M MacTe€pOB BO3/aralorcs cie-
JyioliiHe 06513aHHOCTH:

— obecrieueHHe Treofe3UYECKMMH TPUOOpaMH H HHCTPYMEHTaMH,
HHBEHTapeM H TPaHCIOPTOM, a TaKXe ITOMEIIEHHAMH AJIS1 MPOBEACHMS
KaMepaJ bHBIX pa6oT M XpaHeHHs NpPHGOPOB, MHCTPYMEHTOB H AOKY-
MEHTOB;

— obecrieveHHe B IpeJesaX CTPOMTENbHOM IJIOINAAKH TMPHHATHIX 3HA-
KOB reofie3HYecKoil I1/1aHOBO-BBICOTHOM OCHOBBI, B TOM YHMCJ€ IJIaBHBIX H
OCHOBHBIX OCEH 37aHMil, MHXKEHEDHBIX COODYXKEHHH, CTPOMTEJBHOM
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CETKH, a TaKXe IOCTOSHHBIX 3JHAKOB NYHKTOB paoyeit M/1aHOBO-BbI-
COTHOH OCHOBBI,; )

— nepeZaya 3aKa3yMKy MO aKTy KOMILIEKTa MCIIOJHHTENbHOU reoze-
3uvecKoit JOKyMEHTalHH.

B cootBerctBMH co "COOpHHKOM NpPHUMEPHBIX ITOJOXEHHI 0 AOMXK-
HOCTAX JIMHEHHBIX MHXKeHepHO-TEXHUYECKNX PaGOTHHKOB CTPOUTEBHOrO
NPOH3BOACTBA" CTAapluHi npopa6 A0JXeH 3HAaThb NMOPAAOK OpraHH3alluy M
TIPOM3BOACTBA TEOAE3NYECKHX paboT, Mpopab — MOpALOK OpraHH3alMu U
TIPOM3BOACTBA T€OAE3MYECKHX PaGoT Ha y4acTKe, MacTep — IMpaBHJa
paboTHl C reofe3MyeCKUMH NPUGOPaMM, a TaKKe YMeTb NPOU3BOAHTL
HeoOXoQMMEle pa3buBouHble W 3aMepHbie paGoThl. Bpuraaup aosxen
yMeTb TOJIb30BaTbCA METPOM, PYJIETKOM, ypoBHeM M orsecoM. Jluua
JIMHEHHOr0 HH)XEHEPHO-TEXHUYECKOTO TepCOHa/la MOJIXKHB! BBINOJHATH
caenyiouMe BUAbl paboT:

— NpHEMKY MO aKTy OT reoJe3UCTOB YNpaBJCHHA 3aKpPEMJIEHHbIX B
HaType ocedf 3aaHWM, COOPY)XEHHH, TPacC U T.A.;

— yCTpoHCTBO OGHOCOK, HX PEMOHT HJ/IH BOCCTAaHOBJIEHHE;

— BBIGOPOYHYIO TPOBEPKY reOMETPUYECKUX Pa3MepoB U OpM CTPOU-
TeJAbHbIX KOHCTPYKIIHIA;

= KOHTPOJIb YCTAHOBKH II26JIOHOB, OTKOCHHKOB, HalpaB/SIOMIHX I10
OTMETKaM H 0CsM, BHIHECEHHBIM B HATYPY reoe3HCTOM;

— KOHTPOJIb, YCTAHOBKY M NpeABapHTeJbHYIO NIPOBEPKY onaxyOKH IO
BBIHECEHHBIM OCSM M OTMETKaM;

— pa36HBKy aHKepoOB OT Oceif, HaHeceHHBIX Ha omanyO6xe;

— IpeABapHTEJ]bHYIO INpPOBEPKY O6J0KOB M METa/VIOKOHCTPYKLMI,
MOArOTaB/IMBaeMbIX K GETOHMPOBAHHIO TeEpe] OKOHYATENbHOH reoAe3u-
YeCKOH BBIBEPKOIA;

- ompeneseHHe 0GBEMOB 3€MJIIHBIX, OETOHHBIX K JAPYIHX pabor,
NpeabABAAEMBIX K OIJIaTe;

— HUBEJIMpOBKY [Jis1 TIPOBEPKH TOPHIOHTAJIBHOCTH KHPIHYHOMI
Kaaaxy, ¢pyHaaMeHTHbIX 6/10K0B, puresed, 6anok;

~ YCTaHOBKY MasikOB M BbIpaBHHMBaHHWe [Ha (yHIAAMEHTOB CTaKaH-
HOTO THNA N0 OTMETKaM, BbIHECEHHBIM Ie0c3NCTOM;

- ycraHoBky (no ykasanuio VTP reogesmieckoit cryx6bl) 3aKIagHbIX
MeTaJUIMYeCKMX 4acTell B pyHaaMeHTe A1 HaHeCeHHA ocell H OTMETOK;

— IIpeJBAPMTE/IbHYIO YCTAHOBKY KOJIOHH B IJIaHe, 1O BbICOTe Y BEPTHKA/;

— BBIBEPKY CTPOWTEJBHBIX KOHCTPYKHUMH HENOCpeACTBEHHO B MpO-
Lecce MOHTaXa;

— HaHeCeHHe Ha KOJIOHHbI, 6ajku, depMbl M Apyrue KOHCTPYKIMH
OCEBBIX PHCOK M OTMETOK B MECTaX, YKa3aHHbIX reo[e3HCTOM;

— Ha6ojeHHe 3a COXPAHHOCTBIO 3aKPETJIEHHBIX B HaTypeé OCEBbIX
PHCOK H BBICOTHBIX OTMETOK.
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HayaubHHKM y4acTKOB, IPOHM3IBOAMTENM paGoT H MacTepa He HMMeEIOT
NpaBa NPHCTYNaTh K CTPOHTE/JbHO-MOHTA)KHLIM Pa60TaM A0 BhIIOJIHEHHS
reofie3M4ECKHX pa3byuBoK, opOpMJIEHHBIX COOTBETCTBYIOIMM aKTOM. AKT
pa3bMBKH, YTBEpX/JEHHbIH IJAaBHhIM HH)KEHEPOM, SABJAETCS paspelie-
HMeM Ha TIIPOH3BOACTBO CTPOHTEJbHO-MOHTaXKHBIX pa6oT. 3ampemaercs
IPOH3BOAHT paGoThl, INPENATCTBYIOIIME TreoNe3NYecKOMY KOHTPOJIIO
paHee BBITOJHEHHBIX paGoT (3achIMKYy TpaHmed KOMMYHMKalMif, KOT/O-
BAHOB (PYHAAMEHTOB, KaGe/bHBbIX TPaHUIEH H T.N.).

B o6wem xypuane pa6or (CHuIl 3.01.01-85, npua.1.) npusoasrca
YKa3aHHs reole3UcTa NO YCTPAaHEHHIO HapylUIEHMH TreoMeTpHYEeCKUX
IIapaMeTpPOB MOHTa)Ka KOHCTPYKUHMH, 3naHuA H coopyxenuit. Crpom-
TeAbHas OpraHM3aAllMA o06s3aHa HMX BBINOJHHTb. OHM MoryT O6mHITb
OTMEHEHBI TOJBKO THCHMEHHBIM PpacIOpsKEHHEM [JIABHOTO HHXKeHepa
CTPOUTE/IBHO-MOHTaXXHOH OpraHH3alHH.

4. MpoekThan aokymeHTauuA
ANA BbINONHEHUA reoaeanyeckux pabot

CrponTenbcTBO 3AaHMH H  COOPYXXEHHH OCylecTBJisieTcA  Io
npoektaM. OCHOBHBIM TIPOEKTHBIM AOKYMEHTOM, OTPA’XAIOLIHM IpHH-
UMIBl OpraHm3audu OyAyINero CTPOMTEJIBbCTBA, ABJISETCS reHepasbMBbIi
nnan (reHnaH) 3acTpOMKM y4acTKa MECTHOCTH, Ha KOTOpPOM IIOKa3aHbl
B3aUMHOE pacIloJIOJKEeHMEe 3JAHHIA, COOpYKEHHM H MHIKeHepHbIX ceTeH,
o6beKkTHl GnaroycrpoiictBa M o3eneHeHus. Tomorpadwmueckuit nuaH
TEeppUTOpHH, (HKCHPYIOWIMI MHOJIOXKEHHEe 3QAHHI H COOPYXEHHH, a
TaKxe peJbeda MECTHOCTH ITOCJI€ OKOHYAHHSA CTPOHTEJBbCTBA, HMa3blBAIOT
HCIIOJIHNTEAbHBbIM IeHI1JIaHOM.

Kpome reHmiaHOB, OJIs1 BBIMOJHEHHsA pa3GMBOYHBIX paGoT, CBA-
3aHHBIX C TEPEHECEHHEM NPOEKTHPYEMbIX OGBEKTOB Ha MECTHOCTb, MpH
IIPOBEJIEHHH paloT N0 BepTHKaJbHON IJaHHPOBKEe H 6JaroycrpoicTBy
TEPPUTOPHM 3aCTpONKM HCHO/B3YIOTCA pas6uBouHble Yeprexku. OHH
COCTAaBJMIIOTCS HA OCHOBE TIEHIJIAaHA C Y4YeTOM pa3MeLIeHMsI INYHKTOB
reoje3wyeckodl OCHOBBI Ha CTPOMTEJbHOH IJIOLIadKEe H COAepXKaT
BEJIMYHHbl TFOPHIOHTAJBHBIX YIJIOB M DPACCTOAHMI, HEOOXOAMMbIE AJIS
riepeHeceHUs Ha MECTHOCTb TOH MJIM MHOH TOMKH, JHHHH, NJIOCKOCTH.

Ins ocymecTBieHHst ReTanbHoH pa3GMBKHM 3AaHMIA, coopyxXeHuM, a
TaKxe AJ51 pelleHHA [PYTHX: BONPOCOB, CBA3AHHBIX C BBINOJHEHHEM
reoJe3wdeckKnX pa60oT Ha CTPOHTEJbHOH IJIOWAaJKe, MCNOAb3yIOTCA
pa6oune ueprexk. OHM NpeaCTaBNSIOT ¢060d KpPyNHOMaclITaGHblE H
BEPTHKAJIbHBIE pa3pe3bl 3aHHI, COOpYXKeHHI.

K ocHOBHBIM paGoyuM 4YeprTekaM, MCIOJbIyeMbIM IIpH TreoAe:
3NYeCKHX pa6oTax, OTHOCATCA: 3JarjaBHbI JIHCT TpoekTa, TJaH

11



Pa36MBKH TJABHBIX HJIHM OCHOBHBIX oceil, muaH ¢yHIaMeHTOB 3MaHHiA,
COOpyJeHuM, NJIOWAA0K TNoA o6opynoBaHMe, BEPTHKANbHbIE DPa3pe3sl,
YepTesKH Ha MOHTa)XHble paBOThl H TEXHOJOTHYECKOe 060pyAOBaHME.

Hapsay ¢ ocHOBHOM XapakTepHUCTHKO# apXHTEKTYpPHO-IJIaHHPO-
BOYHOTO peIlleHHs B 3arjaBHOM JIMCTE POEKTa COAEPXKaTCA AaHHbBIE 110
TJIAHOBO-BBICOTHOM reofie3WdecKoil mNpHuBs3Kke o6bekTa, CBA3H abco-
JIOTHBIX OTMETOK C YCJOBHBIMH, 2 TaKXKe yKa3aHa yCJOBHasl HyJeBas
otMerka (yposeHn noaa 1-ro ataxa).

Ha nnase pajs6uBKM TIJaBHBIX MM OCHOBHBIX OCEil 3aHMA MM
COOPY)KEHMA TNOKa3aHhl [JIaBHBIE OCHM, NpPOAOJbHblE H TONEpeYyHbie
OCHOBHblEe OCH, XapaKTepH3ylollHeé rabapuTbl CTpOSILErocss OObeKTa,
yKa3aHe! KOODAMHATHI NepecevyeHHs oceif, a TaKKe KOOpPAMHATHl YIJOB
NMOBOpPOTa JOPOr, ONOP JHHHUI 3JeKTponepeaayd, KOJOALEB MOA3EMHBIX
HHXKEHEPHBIX CeTell.

Ha nnane ¢dynnaMeHToB 34aHMA, COODYXEHHMs IpeACTaBJEHB Bce
Pa3GHBOYHBIE OCH C IPUBAIKAMM K HHM OTIE/JbHBIX YacTeil dyHAaMenTa,
ero rabapHThl M OTMETKH BepxHero ofpe3a, riy6HMHa 3aJIOKEHHA B
TPYHTe, PACCTOSTHHE MEXAY OCAMH.

Ha mniane dbynaaMenTos nox o60pyAoBaHue H300paKeHBI: PacriofokKeHHe
oceit byHIaMeHTOB NoA 060pynOBaHHe, pasMepbl U [IyGHHA KX 3a/I0XKEHUA C
MPUBA3KOY K OCHOBHBIM OCAM 3/laHMsA, COOPYKEHMA, a TaloKe pa3GMBOUYHblE
JaHHbIe 3aKJIATHBIX JeTaleil U BbOTYCKAaeMbIX aHKEPHBIX GOJITOB.

Ha Beprxa/mHBIX pa3spesax 3/aHHsA, COOPYXKEHMS TOKa3aHbl: Iy6HHA 3a-
JioxxeHuA (pyHAaMeHTOB, raGapyThl M OTMETKM OKOHHBIX M JBEPHbIX IIPOEMOB, a
TaK)Ke KOHCTPYKIMI{ M OTZE/IbHbIX 3/IEMEHTOB 3/1aHUSA, COOPYXEHMS.

MoHTaXXHEIE YEepPTeXH TEeXHOJOTHYECKOro 06OpYAOBAaHHS WCIOMb-
3yIOTCA AJis BHINOJHEHHA TOYHBIX Teo/le3HYeCKHX pa36HBOK OCHOBHBIX M
BCTIOMOTaTeJILHBIX OCelf, a TaKiKe AJIA BLIHOCA NTPOEKTHBIX OTMETOK.

B cocraB mpoeKTHOR AOKYMEHTALMK, KPOME TIePEYMCJICHHBIX BbILIe
MaTepHasoB, BXOAWUT psiA ApYrHx AokyMmenrtos. Hanpumep, uepresxu mo
BBIHOCY B HaTypy NpPO€KTa BEPTHKAJbHOH maHMpoBkM (KapTorpaMMa
3eMJAHBIX Macc M T.1.). IlpM CTpOMTe/NBCTBE KDYNHBIX M CJIOXHBIX
06BEKTOB, a TaKXe MHOTOITaXXHBIX KPYMHONAHEJbHBIX 3[aHMH 006s3a-
tesbHo Hamuyume IITITP.

5. TexHunka 6eaonacHocTn
Npv BbINONHEHU reoaeavyeckux paboT Ha cTpolinnowanke

IIpu mpoMasoacTBe reoge3nyeckux pa6oT Ha cTpoitnJjollagke Heob-
XomuMo cobiiogeHHe Tpe6oBaHMIT HOPM M TIPaBMJI N0 TeXHHKe O6e3o0-
nacHocT, HnanoxeHusiX B ruase CHuII III-4-80 "TexHuxa 6e3onac-
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HOCTH B CTPOMTEJbCTBE" M BEJOMCTBEHHBIX HMHCTpykumuax. K swimosn-
HEHHIO FeONeIHYECKHX paGoT [AONMYCKAlOTCA JHLA, NMpollie/uie HHCTPYK-
TaxK, oopMIEHHBINH NPHKA3OM MO CTPOHTENbHOMY YNDPABJECHHIO,

OnacHOCTb NOTY4EHHMA TPABMBbl WIH YBEYLs ONpPEREIACTCA B 3aBUCHMOCTH
oT ycormit paGoyero MecTa JiMia, TTPOM3BOJATIETO reoAeanyeckne paboThl.,

IIpu pa6ore Ha mpoe3xe# 4aCTH JOPOTH C HHTEHCHBHBIM ABMIKEHUEM
TpaHCnopTa M paGore Ha CTpoiNJOlagKe ¢ GOJBUIMM HMHMCJIOM paboralo-
LIAX MEXAaHM3MOB Ha3Ha4aloT HabaioaaTte’si-paboyero.

Ha 3emsanbix pa6oTaX nmpH pbITbe IIyGOKOro KOTJIOBaHa Heo6Xxo-
OUMO CIEANTh 32 KPYTHU3HON OTKOCOB U NPaBHJbHBIM KpEIJIEHHEM CTe-
HOK, H36eraTb IMOJKOMOB.

3anpeluaeTcs NpPOM3IBOAMTL reoje3dyeckue paboTbl € YCTAHOBKOIf
npH6opa: pAdOM C IKCKABATOPOM BO BpeMs €ro paGoThl WM IOI CTPeJIoi;
Ha Kpalo KOTJI0BaHa C KPYThIMM OTKOCAMM, a TAIOKE Ha Kpalo Heray6oKoro
KOT/I0BAaHa, B MECTe BHIEMKM IDYHTa JKCKABaTOpoM, BO n3bekaHue o6Baia;
I10Jl HABHCIUMM IPYHTOM (KO3BIPHKOM) MM HEMOCPEACTBEHHO Ha HEM.

B 3umHee BpeMs NpH o6orpese rpyHTa H 6eTOHa 3/IEKTPONPOrPEBOM
reojieandeckHe M3MEpPEHHA CJeAYeT NPOM3BOANTb BHE TaKMX Y4aCTKOB,
IpeAyNpexkAasa BO3MOXHOCTb NOPaXKEHMsA 3JIEKTPMYECKHM TOKOM H3-3a
KacaHHs H3MEpUTeJbHOro mNpH6Opa K apMaType, Haxojsmeica moa
HampskeHueM, B Mecrax, rie BBINOJIHAETCA 3JIEKTPOCBApKa apMaTyphl,
MWAM TpM HaIM4YMH TOKOBEAYIUMX JHHHMHA BBLINOJHATHL IeOfe3HYecKHe
U3MepeHHs 3amnpelieHo. IIpH Heo6XOAMMOCTH, 3/7€KTDOJHHHIO CIEAyeT
Ha BpeMs H3MEPEHHI OTKJIIOYHUTD.

IIpy pa3buBke MOHOJIHMTHBIX (YHAAMEHTOB M HCIIOJHHTEIbHO
CbheMKe ONaJIYGKM M 3JaKjagHBIX AeTaieill PpyHIaMEHTOB He pa3pelIaeTcs
XOAWTb IO apMmarype, IEPEeXOAHTb ¢ ONaIy6KH Ha oONaxy6Ky IIo
pacnopkaM BO H36exXaHMEe HeCYaCTHBIX ciayyaeB. IIpH Heo6XOZHUMOCTH,
ClefyeT yCTpauBaTh IEepPeXOAHbIe MOCTHKH W/IM HaCTH/BbI. 3anpeliaercs
BECTH pa36HBOYHblE paGOTHI Ha ONMaTylKe B JOXAJHBOE BPEMS.

s noacpevyMBaHMsA BHIMDHBIX IeJiel TeOAOJMTOB, IUIKadbl
HHBEJMPHOH pefKH M HeMoCpeaCTBEHHO NpHOOpa CAEAyeT HCIOJIb30BaTh
TOJIbKO HIaXTEPCKME HMJIM KapMaHHble 3JieKTpHYeckHe ¢oHapH, a TakKe
nepeHocHble JaMnbl. Bo3MoXHO NpPHMEHEHHe 3JIEKTPOJAMN IpH HaJIH-
YuM y pa6GoTaloUMX PE3UHOBBIX NEPYATOK M 06yBH.

IIpu mepeMeuienMy ¢ npu6OpaMM Ha CTpoOsILieMcsA OOBEKTe CJeAyeT
NOJb30BATBCSA TOJIBKO 34KPEIUIEHHBIMHM CTPEMAHKAMM M JIECTHMLIAMM C HC-
npaBHBIMK CTyTleHbKaM, Cuefyer M3feraTb NepeABIXKEHHA IO JECTHMIIAM,
CTYTICHbKM KOTODBIX He OYMIlleHbl OT I'PA3H, CHera M JibJa. Jampellaercs
TIEPeABUraTbCA 1O KOHCTPYKIIMH, IIepeMbIYKaM, IeperopoAkaM M CTeHaM.

T'eoge3nueckHii KOHTPOJIbP MOHTa)Ka BHYTPH MHOrO3Ta)XKHOTO 3AaHHA
JNOJKEH IIPOM3BOAUTBCA C MECT, 3AlUMIUEHHBIX HACTHJIaMH € KO3bIpb-
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xamMu. J[n1A1 noameMa reofe3sNCTOB Ha BBICOTY CJEAYET HKCIOJb30BATDH
LWIAXTHbIE TOABEMHHKM, MQTHI, a TA€ X HET — MPHMEHATb MOABECHBIE,
HaBeCHble H Iepe/IBHXKHbIE JEeCTHHIb! C OrPaXKICHUAMH M IIOILAAKAMH,

Tlepexoap! ¢ npuGopamMu M MHCTPYMEHTAMM OT KOJIOHHBI K KOJIOHHE, C PH-
rejig Ha pHTe/Ib JOITYCKAIOTCA TOJIBKO TI0 YROGHBIM NOAMOCTAM HJIM NEPEHOC-
HhIM MocTHKaM. [Ipu paoTe B OnacHbIX MeCTaX HCIIOJHHMTEb AOJDKEH ITPUBSA-
ShiBaTh Ce(f CTPAXOBOYHBIM TOACOM 32 TIPOYHO 3aKPENJIEHHYI0 KOHCTPYKLMIO.

IIpn paGoTe Ha BHICOTE C YCTaHOBKOH npu6opa Ha MaHenb WU PH-
refb AJA HCIOMHMTE/A JOMKHBl YCTPAMBATHCA TIIOWIAAKU HJIM JIIOJbKA,
Bo BpeMa cBapouHbIX paloT H3MEpEHHMs Ha MeTAIJHYECKHX O6ajkaxX M
PHre/IIX MPOBOAKTD 3ANpELIAeTCS.

Ilpu pa6oTe Ha MOHTa)XHOM TOPM30HTE BCE IIPOEMbI M OTBEPCTHA
NOJDKHB! OBITh 3aKphiThl. IIpM mepemavye TOueK n/1aHOBOU OCHOBBI Ha
nocaeAyolHe 3TRKH 34aHHS METOAOM BEPTHKAABHOIrO NPOEKTHPOBAHMS
OTBEPCTHA B MEPEKPHITHAX JOIKHB! OBITh CHaGXKEHb! pacCeUBaTe/ISIMH.

IIpn xoHTpose MOHTa)Ka HECYIUEro KapKaca NpHOOp AOJIKEH yCTaHaB-
JIMBATBCA He GJIM)KE MOJYTOPHOM BBICOTHI OT MOHTHPYEMOH KOHCTPYKIMH.

BhinosHAA paloThl Ha NEPBBIX 3Ta)kaxX 37aHUA U BOIH3IHM €ro CTeH,
clefyeT ycTpauBaTh 3alllHTHble NPHCIOCOGJEHHsA, NpeAoXpaHAoline
UCMIO/HKTE/IEH OT MAaJaloUMX CBEPXY NpPE/IMETOB H MATEpPHaJioB.

3anpelaeTcss TNpPOM3BOAMTH reoje3ndyeckue pa6oTbl B  ONACHBIX
30Hax: BO/IM3H NOrPy304HO-Pasrpy304HBIX paGoT, Nofavy MaTepHasIoB U
KOHCTPYKIIMIM NMOABEMHBLIMH KpaHaMM, 3allpellaeTcsi XOOMTb IO NMoAKpa-
HOBBLIM Ga/lKaM IIPM M3MEPEHUSX H PHUXTOBKe pejbcosblx myteit. [lpu
3TOM B ME€CTaX YCTAHOBKH IIpH6opa AO/KHBI 6bITh YCTPOEHB! MJIOLUAJKH
C OrpaxaieHueM M NMPOYHOI JeCTHMLEH.

IIpy McnoMHHTeNbHOR ChbeMKe, HUBEJHPOBAHMH BOAOIPOBOAHBIX U
KaHAJM3alMOHHBIX KOJIOANEB, W3MEPEHMAX PYJeTKOH MJM YCTaHOBKe
peliKkd BHYTPH KOJIOAlEB HEOG6XOANMO YOEAHThCA B OTCYTCTBUM B HMX
CKOIJIEHH OMacHOro A XH3HH rasa.

Teonesmyeckne paGoThl Ha CTPOMTE/IbHOM ILIOLIAIKE 3APEINAeTCs BbI-
TIO/IHATD. NpY TOPBIBHCTOM BeTpe cuioii B 6 6aLioB, cUIbHOM CHeromaje,
JOXIe ¥ OrpaHIHeHHON BHIMMOCTH, IIPH TeMriepatype Bo3ayxa ot —30° C u
HIDKe, a TaKkKe 6e3 KacOK M IpPeAOXpaHMTE/JbHbIX TOACOB Ha MOHTAKHOM
TOpPM3OHTE B 30HE MOHTXKA M paboThl GalIeHHOTO KpaHa, Ha MOHTXHOM IIo-
agKe IpH rosioese.

[Ipu paGoTe Ha CTpOMTe/nbHONM TJIOIMAJKE C JalepHBIMHM NpuUbopaMu
ciaeayer coGJl0AaTh BCE Mepbl NPEJOCTOPQIKHOCTH, yKa3aHHbIE B WHCT-
PYKIMH 1O HCITOJIb30BaHHIO NPHGOpa.

OTBETCTBEHHOCTh 3a HecobuofeHue TpeOOBaHUN TO TeXHHKe 6e3o-
acHOCTH HeceT PYKOBOACTBO CTPOMTE/bHOI OpraHM3aliHH.
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Mnaea 2. TEOAE3NYECKOE OBECMEYEHUE
MPOEKTHO-U3bICKATENLCKUX PABOT

6. CopepxaHne UHXEeHepPHbIX U3bICKAaHUA

W3bickanne — 3T0 KOMIJIEKC 3KOHOMHYECKUX M TEXHHYECKUX HcCcjie-
JOBaHHH paitoHa 6yqylero CTPOHTENbCTBA C LEJIBIO MOJYyYEHHs AaHHBIX,
HEO6XOAUMBIX JIs1 PelleHHs] BONPOCOB NPOEKTHPOBAHHS, CTPOUTEJbCTBA
M 3KCILyaTallMM 30aHHHA, COOPYXEHHH.

U sbickanusa noapas3fessiorca Ha:

— TeXHHUKO-3KOHOMHYECKHE;

.~ HH)XEHEpHbIE.

TeXHUKO0-3KOHOMHYECKHE H3BICKAHMSA AJA PadpaGoTKH TEXHHUKO-3IKO-
HoMHuyeckoro o6ocuosanus (TIO), uenecoo6pa3HOCTH CTPOHTENBCTBA
06BEeKTOB Ha NaHHOM TEPPHTOPHK BBINOJHAIOT B Nepsylo odepens. [Ipn
3TOM paccMaTPHBAIOTCA TEXHHYEeCKaA BOIMOMXKHOCTh CTPOMTEJLCTBA,
BOITPOCHI XO3ANUCTBEHHOH, COLMANbHOH H 3KOJOTHYECKOil 06CTaHOBKM, a
TaKXXe HaJWYyHe ChIPbeBON K CTPOMTENBHOH 06a3, MoxBeIAHBIX NyTeH,
TPY/JAOBBIX PECYPCOB K T.II.

HnkeHepuble M3BICKaHHA MPOBOAAT A KOMIJIEKCHOFO H3y4YeHHA
NPDHPOAHBIX YCJIOBHII TEPPUTOPMH CTPOHTENbCTBA H  ONpeAeJ€HHA
nopsifKka pasMelleHHs GyayliMX o6BbEKTOB CTPOHTEIBCTBA Ha MECTHOCTH,
TO ecTh AJA MOJYYEHHA NAHHBIX, HEOGXOAMMBIX Ha CTaAMH NPOEKTH-
POBaHHA.

[IpoexTHpoBaHKe OOBEKTOB CTPOMTENBCTBA OCYLIECTBJAIOT, KaK Mpa-
BUJIO, B OXHY WMJIH ABe CTagHH, B 3aBHCHMOCTH OT TEXHHYeCKOi CI0X-
HOCTH O6BEeKTa H HeoGXOAHMOCTH pa3paGoTKH pabouHX 4YepTexed co
cMetaMi. VIH)keHepHble M3IBICKAHHA OCYIIECTBJAIOT PasfeJbHO RJA
KaXA0if cTaguu NpoeKTHpoBaHus. [IpM 3TOM I/IA CJAOXKHBIX OGBEKTOB
MOTYT BBIUTOJHATHCS ROMOJHHTENbHble H3bICKAHHMA B UeJAX A0opa6oTku
NpPOEKTHBIX PELUEHUH.

HnxkeHepHbIE H3BICKAHHA, B 3aBUCHMOCTH OT BPEMEHM HCHOJHEHUS H
xapakTepa pa6oT, JeasTcsA Ha TpH nepHoaa: MOArOTOBHTENBHbI — c6op
H aHanMM3 MaTepHanNoB paHee NPOBEAEHHBIX M3BICKAHWI Ha HaHHOMH
TEpPHTOPHH, COCTaBJIeHHe NMPOrpaMMbl, cMeT H (POPMHpPOBaHHEe M3BICKa-
TEJbCKHX NMOApa3Ae/ieHHii; NoJieBoii — BbINOJHEHHe pa6oT MO HaMeyeH-
HOM TmporpaMMe Ha MeCTHOCTH, a TaKe 4YacTH KaMepaJbHbIX H
Ja6opaTopHbiX pa6oT naaa ofecneYeHHs HENPEPBIBHOCTH I0JIEBOTO
H3BICKaTENIbCKOTO MPOLEecca H KOHTPOJAA MOJHOTHI, TOYHOCTH IOJIEBBIX
pa6oT; xamepaJybHelii — o6pa6oTka U o¢opMJieHHe pe3ysbTaToB I0Je-
BbIX Pa6oT, COCTaBJICHHE OTYETHOM HOKYyMEHTallHH.
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Ilo comepxaHMio pa6oT H Ha3HAYeHHIO HH)KEHEDHble MIbICKAHUSA
[eMATCA Ha TPA OCHOBHbIX BHAA: HH)XEHEPHO-TEOJIOTMYecKHE, HHXKe-
HEpHO-re0/leandecKHe H HHXXeHepHO-THApoMeTeoponoriieckue. Kpome
TOr0, MOTYT MPOBOAMTLCA CIEHANLHBIE H3BICKAHMSA, B 3aBHCHMOCTH OT
MOYBEHHO-TPYHTOBbIX, re060TAHHYeCKMX, IKOHOMHYECKHX M T.IIL
¢akroposn.

IIpH BRINOJHEHHH HHXEHEPHO-TEOJIOrMYeCKHX H3bICKaHHIl nojsiexar
U3YYEeHHIO KaYecTBO IPyHTa TOA 3AaHMA M COOPYXEHHMs, TIPYHTOBble
BOAbI, (PH3NKO-MeXaHHYECKHE CBOHCTBA H ¢opMbl ux npoasaerusa. Ilpu
MH)XEHEePHO-THAPOMETEOPOJIOTMYECKAX M3bICKAHMAX M3YYalOTCH IOBEpX-
HOCTHblE BOABI M KJMMaTHYeCKue ycCaoBus. [IpM HHXXeHepHo-reoae-
3MYECKHX M3bICKAHHAX OGBEKTOM M3yueHus ABJSIOTCS pesabed H CHMTya-
LlMA y4acTKa MECTHOCTH, BhIJIEJIEHHOrO IoJ 3acTpoiiky. B coctas pa6ot
3/leCb BXOMAT CO3JaHME ONOPHBbIX [eOAe3MvecKMX ceTell, NpoM3BOACTBO
Tonorpadpuyeckux cpemoxk B Macwtabax 1:500-1:1000, wu3bickanue
TPAcC A/ CTPOMTE/NbCTBA JIMHEHHRIX coopyxeHuil. BbmosHenve >THx
pa6oT ABJAETCA HAYAJIOM TleOAe3HYECKOTO0 OOCHTYyXHBAaHMA CTPOM-
TE/NbCTBA.

I/IH)KeHeprle M3bICKAHHs BbLITNTOJIHAIOT TPECTb! MHXKEHEPHbIX H3bICKa-
HUH M [POEKTHO-H3BbICKATE/JIbCKHE OpPraHH3alliM COOTBETCTBYIOIIMX
MHMHMCTEPCTB M BeJIOMCTB, B KOTOPBIX A/ BbIMOJHEHUA M3bICKATEIbCKHX
pabot ¢opMmupyloTcs noapaigeneHus (IKCMEAMLUMH, NMAPTHH, OTPAABI U
6puraapt).

MmKeHepHble HIBICKAHMA TNPOBOAATCA B COOTBETCTBMH C TEXHH-
YeCKHM 3a/laHHEM; COCTaB/IAETCS NPOEKT MJIM NPOrpaMMa NpOU3BOACTBa
reofie3HYECKUX M3bICKAHHI, B 3aBHCHMOCTH OT CJIOXXHOCTH KOMILIEKCA
U3bICKaTeAbCKUX paborT.

WHkeHepHble M3bICKAHMA BLINOJHAKTCA B COOTBETCTBHH ¢ Tpe6oBa-
HMAMH HOPMATHMBHbIX AOKYMEHTOB ['OCyAapCTBEHHOTO yINpaBJieHUA Kap-
torpadun u reogesun (TYKI) Poccun., WMabickanus gomxhsl obecre-
YMBATL IIOJlyYEHME BCEX MATEPHAJIOB M JAHHbIX, HEO6XOAMMBIX AJA
NPOEKTHPOBAHMA, CTPOMTENbCTBA 30AHHN ¥ COOpPY)KEHHH, a TaKxe
PEKOHCTPYKIIUM TIpeANPHATHI.

7. HXeHepHO-reogeandeckne nabiCKaHus

BhinonHenHe reofie3sn¥ecKMX paGoT MO MHXKEHEPHBIM W3bICKAHMAM
SIBJSIETCA HEOThEMJIEMOW 4YacThl0 OCHOBHBJX 3TaroOB TEXHOJIOIHYECKOro
npouecca BO3BEAEHHA 3faHMil, coopyxenui. OHo mpeallecTByer H
COMYTCTBYET MX NPOEKTHPOBAHHIO, CTPOMTEILCTBY H SKCITyaTalHH.

[lna pelleHUsA BONPOCOB 1O BapHAHTAM palUHOHAJbHOIO pacro-
JIOXKEHHA NPOeKTHPYeMbiX O6bEKTOB CTPOMTENLCTBA HA OAHHOW TeppH-
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TOPHH HEO6XOAHMO HANHYME KApT, IIIAHOB, NPO(HJIE MECTHOCTH, cxeM,
a TaKXe MaTepHAIOB IO ONOPHBbIM -[E€OAE3HYECKMM CETAM H KpYIHO-
MacITabHbIM CbeMKaM Gyaylleil CTPOMTENbHOM INIOIAAKK HJIH Hampas-
JIEHHS1 JINHEHHOTO COOPY)KEHHA.

IIpn paspa6orke T33O nesecoo6pasHOCTH CTPONTEIBLCTBA O6BEKTa Ha
TEPPHTOPHIO 3acTPOiKM NOAGHPAIOT Tororpado-reofeanyeckue AaHHbIE
NPOLUIBIX JIET, INPOM3BOAAT HX OOHOBJIEHHE HJH HOBYIO CBHEMKY.
[ToAroToBKa 3THX MaTepHAJIOB OCYIUECTRIAETCSA B NpOLECCe NPOBedeHHs
MH)XEHEDHO-TEONE3NIECKMX HM3bICKAHMHA A/ NPEANPOEKTHON AOKYyMEH-
tTauuu. B 3TOT mepHOA Ha NJIOWAJKe NMPOEKTHPYEMOTrO CTPOHTENbCTBa
BbINOJHAIOTCA OCHOBHbIE Pa6oThi: NpoBepka Hanwuua M (npu Heob-
XOJIMMOCTH) CO3J1aHHE ONMOPHO re0Ne3auvecKoi ceTH, TonorpaduyeckKue
CbEMKH, IIpOMepbl ray6uH Ha pekaXx M BOAOEMaX, HHBEJIHPOBaHHE
BO/IOTOKOB AJIA COCTABJIEHHMA INPOAOJIBbHBIX M IIONEPEYHBIX NpodHIeH No
NpPOMEPEHHLIM CTBOPaM, IEpEHECEHHe B HATYPY H NMPUBA3KA MHXEHEPHO-
reoJIOTHYecKnx BoipaboTok,

Ha 3rane npoeKTHpOBAaHHS HH)XEHEPHO-TEOJE3NYECKHEe HM3bICKaHHA
NpeABapAIOT KaXKAYI0 MNOCJEAYIOWYI0 CTaJHIO BbINOJHEHMA TeO0de3H-
4eCKHX pa6oT Mo HH)XXEHEepPHOW MOATOTOBKe IJIOMAAKM IPOEKTHPYEMOro
CTPOMTE/IbCTBA, A TAKX€ TIeOAe3NYeCKHX pacyeToB IO MOATOTOBKE K
pasMellleHHI0 Ha 3TOH ruiomanke OOBEKTOB CTPOHTEJLCTBA B IIIAHE M
BBICOTE.

Habickanns a1 mpoexTa OTJAHYAIOTCS OT paHee BBIMTOJHEHHBIX paGoT
M0 M3bICKAHUAM [JIA TNPOEKTHOH NOKYMEHTAlMH JIHIIb 3HAYMTEJbHBIM
06beMOM MO TOYHOCTH M AeTalbHOCTH pa3paboTok. PeaynbraToM Hnabic-
KaHHil sABJAETCA moOXy4eHHe Tonorpado-reoqesndecKHX H THApOrpa-
¢uueckHx MaTepHaIOB, HEOOXOAMMBIX AJiA pa3spaboTKH TeHIlJIaHa
CTPOMTE/NIbCTBA HJIH OMpeAeSeHHA ONTHMAJIbHOTO HAlpaBJIEHHA TPacChl
JNHeAHbIX coopykeHuiA. Ha 3ToM 3Tame BbINOJHAIOTCA CleAylOLIHe
pa6oTthl: c60op M aHanu3 Tomorpacgo-reoAe3HYecKOro MaTepHaia,
nocrpoenne (pasBMTME) ONOPHbIX [EOAEIUYECKMX CeTell, Co3RaHue
NJIaHOBO-BBICOTHOH CBEMOYHOH CE€TH, TonorpadpHyecKHe CheMKH, reoge-
3uveckoe obecrieyeHHe OPYTHX BM/AOB M3bICKAHMH, COCTaBJEeHHE H pa3-
MHOJ)XEHHE IJIaHOB.

Tonorpaduyeckasn cbeMka A PaspaGOTKH leIUIaHa CTPOHTE/ILCTBA
BbinoaHsierca B Macmtabax 1:500, 1:2000, ¢ BeiIcOTaMyu cevyeHHA pelbe-
ta, BbI6HpaeMbiMH B 3aBHCHMOCTH OT XapakTepa peJjbeda.

[ns paspaboTKH NPOEKTOB PEKOHCTPYKLMHM  3KCIIyaTHPYEMbIX
NpeATIpUATHH, 3acCTPOMKH HACeJIeHHBIX NYHKTOB IIPOM3BOAMTCA TOINO-
rpaduveckan cbemka B Macwrabax 1:1000 u 1:500, c BbicoTO# cevyenun
peabeda yepes 1-0,5 M.
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HmxenepHo-reofesHyeckHe M3bICKaHWMA A pabouux uepTexei
JOJIXHbI 06ECIEYHTh NOJyYeHHe Tonorpado-reofe3HyecKnx JaHHbIX Ha
y4acTKax IIPOEKTHMpPYEMbIX OOGDBEKTOB H 3aKJIOYATCR B AajbHeMiueit
JETA/IH3alHH paHee BbIMOJHEHHBIX HM3bICKAHMH /51 MPOEKTa, a TaKXe B
6o/iblileM pa3BHTHH OIOPHBIX H CBEMOYHBIX TEOJE3HYECKUX CETEif,
ofecriedeHHM APYTrMX BHAOB H3bICKAHHIH, OGHOBJEHHH M Pa3MHOXEHHH
nnaHoB. Macuita6bl ChbeMOK ONpee/IAI0TCA B 3aBHCHMOCTH OT Y4YacTKOB
CBHEMKH H BHJA NPOEKTHPYEMOro 06beKTa.

A DEKOHCTPYKUHHM AEHCTBYIOIHX MNPEANPHATHH IOMOJHUTENbHO
BbINOJHAIOTCA: KOOPAMHHDOBAHHE YIJIOB KAllMTANbHBIX 3faHMit (coopy-
EHHI), KOJIOALEB, ONOD HHXXEHEDHBIX KOMMYHHKAIMN; A€TaibHOE
o6ce0oBaHHE KOHCTPYKUMH 3aHMB (COODY)XeHHMH) M HH)XEHEPHbIX
KOMMYHHMKalMi, a TaKxe ONOp H KOJIOALEB, ChEMKa IeOMETPHYECKHX
napaMeTpoOB HECYLIEr0 Kapkaca 3fgaHuit (coopykeHMil); HapysKHble
o6Mepbl 3gaHMi  (COOPY)XKEHHi);, Treode3HdYecKoe OGeclieyeHHe WHIKe-
HEDHBIX PEXHMHBbIX HaGI0AeHHH.

[lnsi peKOHCTPYKUMH NPEANPHATHH NO CNEIHATbHOMY 3aJaHHIO M0
NAaHHBIM HapyXXHbIX 06MepOB 3aHMA (COOPYXKEHHI) COCTaBAAIOTCA
o6MepHbie yepTeXxxH B Macurabax 1:500—1:50. PacxoxaeHHe MJIHH cTeH
3/laHMIf, NO/TyYeHHbIX H3 O6MEPOB M BBIYHCJEHHBIX IO KOODAHHATaM, He
nomxHo npesbiiats 10 cM npu gmuHax menee 100 M 1 1,/1000 npn
aauHax cebime 100 M.

ConepxaHue HH)XKEHEPHO-T€OJE3HYECKHX - H3LICKAHHi, IpeaulecT-
BYIOIUX CTPOHTEJIbLCTBY, 3aKJIOYA€TCA B BHIIIOJHEHHH paGoT IO BBIHOCY
B HaTypy TIJaBHbIX M OCHOBHBIX Oced 31aHHH, COOpY)XEHHH Inepea
HayaJOM HX cTpouTeibcTBa. Ha 3tame HenocpeACTBEHHOIO CTpPOM-
TeJbCTBAa BBINOJHAIOTCA PaBoThl NO [JeTaNbHOM pa3GHBKE H Treofe3H-
4eCKOMY O6C/1y>HBaHHIO CTPOHTE/IbHO-MOHTXKHBIX pa6oT.

[locte 3aBepleHHs] CTPOMTE/IbCTBA Ieped cAayeil 06BHEKTOB B aKCII-
JlyaTallMio HH)XXEHEePHO-Teo[e3H4eCKHE H3bICKaHMA 3aKaHYMBAIOTCH BbI-
MOJHEHHEM HCIIOJIHUTE/JIbHbIX CHEMOK, a B NEPHOA 3KCILIyaTauHH 3ja-
HMH M COOpYXEeHMH — HalJIOfEHHEM 32 BO3MOXHBIMH JAedopMallHAMH
TPYHTa H OTAEJbHBIX CTPOHTEIbHbIX KOHCTPYKUMH.

CoctaB M 06bEM MHKXEHEDHO-TEOJ€3HYECKHX M3bICKAHHI 3aBHCHT
MIPEXK/€e BCEro OT CJ0XKHOCTH NPOEKTHPOBAHMA H CTPOMTEJNLCTBA AAHHOIO
06beKTa U NOKEH ONpPEAE/NATbCA B MPOrpaMMe M3bICKaTeJbCKHX paGorT.
[Io pesysbTaTaM BbINOJHEHHBIX HHIKEHEPHO-TEOJE3NYECKHX HM3bICKAHHH
COCTaBJIAETCA TEXHHYECKHH OTYET.

lFeone3anyeckoif OCHOBOM [/ BbINOJHEHHA MHYKEHEPHO-TEOJE3H-
YeCKHX M3bICKaHHMH Ha IUIOIAJKaX CJYXXaT MYHKTbl OIOPHBIX Teofe3n-
YecKHX ceTeH M TOYKH CheMOYHOH Ie0/Ie3NYECKOH CeTH.
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leoneanveckoil MN1aHOBO# OCHOBOH Ha 6OJIBUIMX TEPPHTOPMAX
CTPOHMTE/IbCTBA ABIAIOTCA OCYAAPCTBEHHBIE CETH TPHAHTY/SIUMH, TPHJA-
TepalUMH H TMOJMroHoMeTrpHH 1, 2, 3 M 4 KJIaccoB, a BBICOTHOH OCHO-
poit — uuBeanphbie cetvt I, II, III u IV kaaccos.

Ilpn OTCYTCTBHH NYHKTOB TeOf€3HYECKHX ceTeli Ha TeppUTOpHH
CTPOMTEIbCTBA B Ka4yecTBE ILJIAHOBOH Te0AC3HYECKOH OCHOBBI AJIs1
KPYITHOMacWITa6HOH CHEMKH CTPOAAT CaMOCTOATE/IbHble CBOGOAHLIE CeTH
TPHAHTYJIANKH, TPHIATEPAUlHH HJIM MOJNTOHOMETDHH.

8. Oco6eHHoCTW NHXEeHepHo-recfeanyecknx
M3biCKaHNA TpacCbl NUHENHbIX COOPYXEHUNA

Tpaccolt Ha3bIBAIOT NPOAOJbHYIO OCh NPOEKTHPYEMOro JHHeiHoro
coopyxeHHs. K JIHHEHHBIM COODPYXEHHAM OTHOCAT MOABEIAHBIE, XKejea-
Hble U aBTOMOOGMJIbHbIE ROPOTH, JMHMM 3JIEKTPONEPEAAYH, CBA3H, BOAO-
NPOBOJA, KAaHAJTHIAUNH, TEIIOCETH M T.M., COOPYXXEHHA JHMHEHHOro THIA
C MasOf IUIOIafbl0 3aCTPOMKH, HO 3HAYMTEJbHBIE TI0 IPOTSAXEHHOCTH.
[lonoxeHne TakOro COOPYy>KEHHSI HA MECTHOCTH ONPENEJSIETCA OCHOBHBIM
reoOMEeTPpUYECKHM MNapaMeTpoM — OCbi0 Tpacchl (OCh INPOEKTHPYEMOTrO
COOpYXeHus).

OCHOBHBIMH 3/IeMEHTAMH Tpacchl MBJSAIOTCA MJAaHbl TPAMBIX M
KPHMBbIX YYacTKOB PA3HOTO HAIIpaBJIEHHsi, NJIABHO NEPeXOAIINX APYT B
ApYra ¥ [poaosbHblii poduib (BepTUkanbHBLA paspe3 IO OCH Tpaccht),
COCTOALIMNI M3 TIPSAIMBIX YYACTKOB C Pa3HBIMH YKJIOHAMH.

3agarb Ha MECTHOCTH HallpaBJEeHHe OCH TpacChl O3Ha4aeT 3aaThb
TIO/I0’KEHHE HANpasJeHnss OCH AaHHOTO BHAA JIMHEAHOTO COOPYXKEHHA.

[Ipn BBHIGOpE HanpaB/JeHUs MOJOXKEHHsT Tpacchl HEO6XOAHMO pYKO-
BOACTBOBATbCS COOTBETCTBYIOLIMMHU TEXHHYECKHMMHM YCJIOBMSAMH Ha ee
npoekrupoBaHue., Tak, /i1 aBTOMOGHJIbHBIX AOPOT HEOOXOAHMO obecre-
YUTh IJIABHOCTb M 6€30MacHOCTb OBMXKEHMS, a [JISl CAMOTEYHbIX TpY-
60npoBOAOB — YKJOHBI H TJyGHHbI 3a10XK€HHs, O6ecrieyHBalOIIHE HOP-
MasibHOe MX (yHKUHMOHHpoBanue. Kpome TeXHHYECKHX YCJIOBHH, B pac-
YeT [IPMHAMAIOT 3KOHOMHYECKHE, 3KOJOIHYECKHE H ApPYrHe (aKTOpHI.

BrinosHeHHe Takoro komiekca pa6oT IO BrIGOPY ONTHMAabHOTO
BapMaHTa NPOKJAaJKH TpacChl, OTBEYAIOLIEro NpeABAB/AEMbIM TpeGoBa-
HHAM ¥ [JaloIero HauGobliMi 3KOHOMHYeckuit 3dexr, Ha3bIBALT
TPacCHPOBAHHEM.

TpaccHpoBaHHe N0 HMEIOIUUMCA MJH BHOBb COCTABJEHHBIM B MpO-
uecce H3bicKaHMH TomorpacdHyeckMM KapTaM M IJIaHaM Ha3biBAIOT
KaMepaJbHbiM TPAaCCHPOBaHMEM.
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Pa6oTel mo mnepeHOCy M 3aKpeEIJIEHHIO 3allpOEKTHPOBAHHON TPaccChl
Ha MECTHOCTH Ha3hIBAIOT NOJIEBBIM TPACCHPOBAHHEM.

Ilopagok H cocTaB BbINOJHEHHA paGoOT IO HHXeHePHO-Teoae-
3MYECKMM H3bICKAHHAM /1 NPOEKTHPOBAHMA TPacC JIMHEHHBIX COODY-
JKEHHHi HEMHOIO OTJHMYAlOTCA OT paGOT 1O H3bICKAHUAM [Js1 CTPOH-
TeJIbHBIX IJIOLIA/IOK.

VnxeHepHO-TeoAe3NYeCKHE HM3bICKAHUA AJIA BCEX THIIOB JIMHEHHBIX
COOpY’KEHHIi OCYILECTB/SAIOTCA B CJAEAYIOIEM TTOPSAAKE:

— BbI6Op HallpaBJIEHHs Tpacchl MO TonorpadH4ecKod KapTe ¢ nocie-
AyIOLUIHM OCMOTPOM MECTHOCTH B HATYPe;

— COTJIaCOBaHHe NPOXOKAEHHS TPACChl C COOTBETCTBYIOUIHMH IOPHIM-
vyeckuMu JHIaMH (Tak KaK CTPOMTENBCTBO JIMHEHHOTO COOPYXKeHWs
CBA3aHO C MIBATHEM 3€MJIM Y 3EMJIETIONIb3OBATENEN);

— BBIHOC TPacchl C KapThl Ha MECTHOCTb, 3aKpEIJIEHHE €€ 3HaKaMH C
Pa3sGHUBKOM MMHKETaXKa M 3JIEMEHTOB KPUBbIX;

— HMBEJHPOBaHHE TPACChI;

— [JIAHOBasA H BbBICOTHa# NMPHBA3KH TPACCHI;

— COCTaBJIEHME IUIAHA TPacchl M NEPEXONO0B ee Yepe3 IPENATCTBHA B
6osee KpynHOM Macurabe, COCTaBJAE€HHE NPOROJbHOTO H IMONEPEYHOro
npoduei.

B COOTBETCTBMM C ABYXCTaAMHAHBIM NPOEKTHPOBAHHEM TpaccC JIMHEH-
HbIX COOPY)XEHHil H3bICKAHMs TpacC [Ae/SITC Ha IpeABapHTENbHBIE U
OKOHYaTeJbHbIE,

B cocTaB npeaBapHTe/IbHbIX H3bIcKaHHH (OCYILECTBJSIIOTCA Ha CTa-
AMM pa3pabOTKH IIPOEKTAa) BXOAWT BBINOJHEHME CIeAyIOMUX paboT:

— c60p H aHaIH3 MMEIMMXCs TOnorpado-reofesHYECKHX aspochbe-
MOYHBIX MaTEPHATOB, a TAK)KE AAHHbIX H3bICKAHMI TPOLLIBIX JIET IO
HAIPaBJIEHHIO TPaCChl;

— KaMepaJibHOE TPacCHPOBaHHEe BapHAHTOB TPAcChl M MoJeBoe obcie-
AOBaHHE HAMEYEHHbIX BADMAHTOB;

— Tonorpacduyeckas cCbeMKa BAOJb HaMeUeHHbIX BaApHAHTOB TPAcCChl.

B cayvae OTCyTCTBMS KpynmHOMacuITaGHbIX TOMOrpadHYecKHX nuia-
HOB BBINOJIHAIOT [10J1€BOE TPACCHPOBAHHE € MPOJIOKEHHEM TEOAOJUTHBIX
¥ TaXEOMETPHYECKMX XOAOB IO BCeH AJIMHE Tpacchl.

[IpenBapure/bHBIE H3BICKAHHA AJIA TIOTYy4YEeHHsI MaTEPHAOB, HEO6XO0-
OHMBIX [JIs1 ONPEJENEHHA ONTHMAILHOIO IIONIOKEHHS TPacCchl COOpY-
JKEHHsI, OCYINECTB/ISIIOTCA B OCHOBHOM KaMmepasibubiM IyTem. Ilpu
KaMepalbHOM TPacCHPOBaHHH BBHITIOJIHSAETCA POEKTHPOBAHHE TPAcCHl MO
tonorpagpHyeckuM kxapraM Macwta6os 1:25000, 1:50000 B HeckoJbKHX
BapHaHTax. Tpaccy NpOKJIajbIBAlOT YYacTKaMH IO JHHHH OIOPHBIX
TOYEK, COEQMHAIOUIEH ee Ha4yaJo M KOHEL, PYKOBOACTBYACh NPH 3TOM

20



3a/IlaHHbIM YKJIOHOM TpaccHpoBaHMA i. [1/1a 3TOro BbIMMCHAIOT COOTBETCT-
ByIOllee YKJIOHY 3anoxeHue d no ¢opmy.e

h

d=—,
iM

(1)

rae h — ceyenne pesnveda;
" M - macuta6 KapTbl.

Hcnonp3ysi BbIYMC/AEHHBlE 3aJ0)KEHMA HAa KapTe, OCYIIeCTBJAIOT
pa3MeilleHHe Tpacchl. I[IpH 3TOM BbIABAAIOTCA YYacTKM “BOJBHOro"
(penbed He coO3maeT NPENATCTBHH [UIA TNIPOABMXKEHHA Tpacchl Mo
3a/laHHOMY HallpaBJIEHHMIO) H "HAIpPsDKEHHOro" X040B (YKJIOH MECTHOCTH
Gosibllle yK/IOHA TPACCHI).

Ha yvactkax "BojbHOro" Xoma Tpaccy HaMe4aloT IO JKeJaeMoMy
HanpaBieHHo. Ha yvactkax ke “HampspkeHHOro" xoga Tpelyercs
IIpeBapuTe/IbHO 0603HAYNMTDL JIMHHMIO HyJeBbiX pa6OT — BapHaHT pacro-
JOXEHUA TPACChI, KOTAA ee TPOEKTHbIA YKJOH GyneT BblAEPIKHBATHCAH
6e3 BbIMOJHEHUA IeMJIAHBIX paboT.

JIMHMIO Hy/eBbIX pa6oT HAMeYaloT pacTBOPDOM ILIHPKYJIA, PaBHbIM
3aJI0XeHui0 d, INOC/JeN0BATEJbHO 3aceKasds COCeJHHEe TOPH3OHTAIH H
COeMHAA MOJyYeHHble TOYKM OTpe3kaMu npsaMbix. Ilociae ee cnpsm-
JIEHNA TPaHCIOPTHPOM M3MEPAIOT YIJ/bl [MOBOPOTA TPACChl M HA3HAYaIOT
paanychbl KpMBbIX. 3aTeM MPHCTYNAIOT K pa3GHBKE NMMKETaXKa: OT Havyaja
M 10 KOHUA Tpacchl vepe3 Kaxabie 100 M ormevaror Toukn (NuKerbi).
[Io ropu3oHTaNAM yCTaHABJIMBAIOT OTMETKH IMHKETOB M XapaKTepHbIX
nepern60B MECTHOCTH BAoJb Tpacchl. Ilo oTMeTKaM M NHKeTaxy CTPOAT
npoAonbHeiii npoguab Tpacchi. [Jo HeMy NpPOEKTHPYIOT ee BBICOTHOE
TM0JI0KEHHNEe, BbIYMCAAIOT AJHHBI OTAE/bHBIX YYACTKOB, 00BEM 3EMJAHBIX
pabor ¥ T.n. OCYIIECTBIAIOT TEXHMKO-3KOHOMHYECKOE CpaBHEHHE
BapHaHTOB TPacChi ¥ BbIGMPAIOT ONTHMAJbHbBIH.

[Ipy noresoM o6cref0BaHMM MOAPOGHO M3Y4alOT NMPUPOAHBIE YCJIO-
BHA BA0Jb BLIOPAHHOI'O BApHAHTA TPacchl, OCOGEHHO B MECTaX CJOMHBIX
NepeXOf0B H HeG/IarOnpHATHON reosorMM. YTOYHAIOT NOJOXEHHEe Tpac-
Cbl, 3aKpenJisifd B HaType Haubosee TpyaHble YYaCTKH.

OxonuaTenbHble u3bickawuss (a1 paGoueit  AOKyMeHTauuH)
NpEACTABIAIOT CO60H B OCHOBHOM IOJIEBbIE HM3BICKAHHSA Ha MECTHOCTH
BAO/b TPacChl: MOJEBOE TPAaCCHPOBAHHE, IIJIaHOBO-BBICOTHbIE NMPHBA3IKH
TpacC K INyHKTaM OMNOPHOH Teofe3HYecKOHd ceTH; TonorpacgHnyeckas
CBEMKA I10JI0CH] MECTHOCTH B/OJIb TPaccChl. _

B noseBoe TpaccCHpoBaHHe BXOAMT. NPOJIOXEHHE TeOAOJMTHBIX
XOMOB [0 OCH TpacChl M BElEHHE JIHHHi{;, JaKperieHHE BEPLIHH YIJIOB
[IOBOPOTa TPACChl M CTBODHBIX TOYEK; YCTaHOBJEHHEe penepos; pa3GHBKa

21



H 3aKpenjieHue IHKETa)ka, 3J1E€MEHTOB KPMBBIX, IOINEPEYHHKOB M BCel
Tpacchl; TEXHHYECKOE HHBETMPOBAHHE N0 TPACCE H NONEPEYHHKaAM.

[IupHHa NONOCBI CBEMKH BAOJb TPACChl JHMHEAHOLO COOPYXKEHHSA
fo/mkHa coctaB/site R0 100 M Ha He3acTPOEHHbIX TEPPHTOPHAX M
OrPaHHYHMTBCA IIHPHHON mpoe3fa (yJHIBI) Ha 3aCTPOEHHBIX TeppH-
TOPHAX.

9. MeHnNaH v ero reogeanyeckan oCHOBa

IInomanky, BblAENEHHbIE INIOX 3acCTPONKY, IOMJIEXAT CbeMKaM B
KpynHbix Mmacwrabax — 1:500, 1:1000, 1:2000. Ha noayuenHnoii Tono-
rpacuyeckoif OCHOBe KpynHoro Macmitaba paspaGaTbiBaeTcsd IPOEKT
3acTpo#ku — reHepaibHbiil NiaH (F€HNJIaH ) 3aCTPOMKH.

FeunnanoM Ha3bIBaeTCsi NMPOEKT pa3MellleHHsA Ha TonorpadH4eckoi
KapTe KpynHoro Maciiraba 3faHmit, coOpy)XxeHHH M HH)XEHEepHbIX CeTeld,
COCTABJAIOIMX KOMIUIEKC JXHJIOH 3acTPOMKM HJM TPOMbILIIEHHOTO
NpEANpHATHS.

Ha craguM paspa6oTku pa6oyeil ROKYMEHTALlHH B COCTaB [eOJ€3H-
4ecKuX paboT BXOJAT:

— pa3pa6oTKa TeHMJIaHa Y4YacTKa 3acTPOMKHM C pacloJIoKEeHHeM
NPOEKTUPYEMEBIX, COXPAHSEMbIX H PeKOHCTPYHPYEMbIX 37aHHH, COOpY-
KEHHUIA;

— paspa6oTka pa3buBO4YHBIX YepTexed B Macwitabax 1:500
wm 1:1000, comepxamux cxemy, undpoBOi U rpadHueckHii MaTepHa-
JIbI TIPUBS3KH OCEH COOPY)KEHHI K ONMOPHOH reo/e3MYECKOi CceTH;

— MOATOTOBKA TNpPOEKTa BEPTHKAJIbHOH INJIAHHPOBKH TEPPHTOPHU
sactpoiikn B Macmtabax 1:500-1:1000 ¢ MpoeKTHBIMH TOPH3OHTAIAMH,
NPOEKTHbIMA OTMETKAaMH M yKJOHaMH, KapTOrpaMMOH 3eMJIAHbIX pa6oT.

W3 nepeuncieHHbIX AOKyMEHTOB TEHNJAH ABJAETCA BaKHEHIIHM
NPOEKTHBIM JOKYMEHTOM, SBJSIOIUMMCH OCHOBOH [/ Ppa3paGoOTKH
NpPOEKTOB IIJTAHUPOBKM H 3acTpOilKH O6BEKTOB CTPOHMTENBCTBA, MHXe-
HEpHbIX KOMMYHHMKalu#, FOPOACKOrO TPaHCNOPTa, OYEPEAHOCTH CTPOH-
TeJbCTBA M T.II.

Ha ocHoBaHMM reHnJaHa COCTABJIAIOTCS Pa3GHBOYHBLIE YEPTEXKH AJA
NepeHeceHHs] ITpOEKTHpPYeMbIX OOGBEKTOB Ha MECTHOCTb; NIOATOTaB-
JIMBAIOTCA reoqe3HYecKHe NaHHble IJISI NPOBeJeHHS paGoT MO BepTH-
Ka/bHOM NJIaHKPOBKe M 61ar0yCTPOACTBY TEPPUTOPHH.

B 3aBHCHMMOCTH OT Ha3HayeHMA Pa3jHYalOTCSl TEHIJIaHLl CBOAHbIE,
T103/IeMEHTHbIE, CTPOMTE/bHble (CTPOIreHIUIaHbI) M MCIOJHHTENbHbIE,
Ecnn npoextHpyeMblii KoMmniekc OGbEKTOB MJIM OTAENbHbIA OGBEKT He
CJIOXHbIH, TO BCE 3J€MEHTbI MPOEKTa, OXBATbIBAIOLME MNOJHLIA KOMII-
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JIeKC KallUTAdbHBIX 3JaHMH M COOPY)XXEHHH Ha Bceil CTPOHTEbHOI
nJjomanke, pa3pabaThiBaloTCsl Ha CBOJHOM IEHILIAHE.

[Ipu paspa6oTke mpoekTa Ha KpPYNHOE CTPOHTEJBCTBO HAa ORHOM
TonorpapHYECKOM IJIaHe Pa3MECTHTh BeChb KOMILIEKC 3RaHHH, coopy-
XKEHHI U KOMMYHHMKAUMH He NpeAcTaBsAeTcs BOIMOXHBIM. B atom ciy-
Yae BeCb KOMILIEKC IIPDOEKTHPYEMBIX 3JIEMEHTOB PaciJEHAIOT Ha pAn
NO3JAEMEHTHbIX TE€HNJIaHOB, HalpuMep, TEHNMJAHbI HAA3EMHbIX CO-
OpYXEHHi1, NMOAIEMHBIX HHKEHEPHBIX CeTell, NOPOXHONH CeTH, BEPTH-
KaJIbHOM MJIAHHPOBKH M ApYTHeE.

ITpoexkT pacnonoxkeHMsi KOMILJIEKCA MJIM OTAEJbHBIX KAallUTAIbHBIX
3AaHHH M COOpYX(eHHH, a Tak)ke BPEMEHHBIX COOPYXeHHH, A0pOr, HHXe-
HepHBIX CeTed M NOMELIEHNH Ha NepHoa O6CIY)KHBAHHA CTPOMTE]bCTBA
Ha3bIBAIOT CTPOMTEHNIaHOM.

T'eopesnuyeckoii ocHOBOH npm pa3spaGOTKe TIEHIJIaHA SABJAETCA
ONOpHas reofe3HYecKas CeTb, KOTOpasd HCIIOJIb3yeTcs A obecrnedeHHs
HH)XEHEPHO-TeOie3NYeCKUX HabicKauui. OAHAKO AnA NPOEKTHPOBaHHUA
Ha reHNJIaHe OGBEKTOB CTPOMTE/ILCTBA, A 3aTeM NEPEHeCEHHs NPOEKTa B
HaTypy, TeoJe3H4YecKOro OOCJY>XKHBaAHWA CTPOMTEIbCTBA IIPH NPOM3-
BOJCTBE HCIOJHHTENbHOH ChEMKH H B AaibHeHIIEM NMPH PEKOHCTPYKIMH
npeanpHusaThs TpeOyeTcsi pasBUTHE reo/e3udecKOil OCHOBBI HA TeHNUIaHe
M, COOTBETCTBEHHO, Ha MECTHOCfH.

Bbibop THNa reoaesHueckoil OCHOBbl 3aBHCHT OT Da3MEPOB TeppH-
TOPHH MECTHOCTH M ee ocobeHHoOCTell, BUAa CTPOHMTENBLCTBA H TpebyeMoli
TOYHOCTH €€ NOCTPOEHHS.

[Ipr paspa6oTke TeHNJaHa 3aCTPOAKH OOGBEKTOB MKHJMINHOIO M
rPa’KAaHCKOTO CTPOMTENbLCTBA B Ka4yecTBe Da3GHBOYHON reofeawyecKoi
OCHOBbI NPOEKTHPYIOT KpacCHbl€ JHHUHU 3aCTPONKH — rpaHHIlbl, OTAEJAI0-
1€ TEPPHTOPHIO 3aCTPOHKH KBapTaja OT YJHIl, MPOoe3f0B, naomaaed u
T.n. KpacHyio JMHMIO NMPOEKTHPYIOT TaK, 4r0oObl 3AaHHA BAOJb YJMLL
pacrojiarajucs o JMHHUH 3aCTPOHKHM, OTCTynaiomel OT KPAaCHOH JIHHMH
Bri1y6b TePPUTOPHM Ha MarHMCTpPaibHbIX YJIHLAX He MeHee YeM Ha 6 M, a
Ha XMJIbIX — 3 M.

B noaroroBky AaHHbIX AJMS NEepEeHECEHHA KpaCHbIX JMHHN B HaTypy
BXOAMT ONpeleseHne rpadpuiecky no reHnjany xoopauHat X, Y Ttouek
NOBOPOTa KpacHbIX JHMHHI H IO HHM pacyeT aHAIHTHYECKMM INyTeM
KoopaMHaT X, Y NpOMeXYTOYHbIX TOYeK. 3aTeM IO AAHHbIM paclioJIo-
J)KEHMSI Ha TeHIUIaHe BepIUMH TEOAOJUTHOrO X0Ja H KpacHoi JHHHH
PacCYHTHIBAIOTCA YIJIOBblE W JIMHEHHbie pa3GUBOYHBIE 3JIEMEHTH H
COCTaBJIsIeTCA Pa3GMBOYHBIN YepTeX AJIA NepeHECeHNs1 KPacHOH JHHHMH B
Harypy. '

IIpn paspaGoTke rennJaHa IpOMbIILJEHHOTO CTPOHTENLCTBA PacIpo-
CTpaHEHHBIM BHJAOM TI€O0e3MYECKO OCHOBLI ABJAAETCA CTPOHTE/bHAA
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cerka. OHa npeacrasisier cO60f CHCTEMY OTAENbHbIX TOYEK HJIH TOYEK,
06pa3yiolnX pAA NPSAMOYTOJbHAKOB MJIH KBajJpaToB C JJMHAMH CTO-
poH 50, 100, 200 M (puc.1).

Puc.1. CrpouresbHan cerka

OcnoBHoe TpefoBaHMe, IpenNbABASAEMOE IIPH T[POEKTHPOBAHHH
CTPOHTE/NBHOM CETKH, — CTPOras Napaie/IbHOCTb €€ CTOPOH OCHOBHbBIM
OCsAM NpOe3N0B, 3AaHHH UM COOPYXEHHH.

CrpouTenbHyo ceTKy yAo6HO NpPOEKTUPOBaTb Ha CTpoOHreHnaHe.
[IpoeKkTHpOBaHKE CETKM 3aK/IOMaeTcs B ONpeAeSeHHH MECTOMOJIOXKEHMS
ee INyHKTOB Ha TeHMJaHe, ‘B Bbibope crnoco6a pa36MBKH, pacyera
TOYHOCTH ONPEJE/JIEHHA NYHKTOB CETKH H BbINOJHEHHA JHHEHHBIX,
yIJIOBbIX H3MEpeHMH npHu nepeHeceHMn ceTkH B HaTypy. Ilpm atom
OOKHBI COO/IOAATh CJAEeAyIoliNe yCIOBHA: OoOecneduBaTh yao6CTBa A1
pa3buBounbix pa6oT; pacnonaratb OOGBEKTBI CTPOMTENBCTBA BHYTPH
Urypbi CeTKH; IOMEINaTh NMYHKTbl CETKH, MO BO3MOXXHOCTH, BHE 30HbI
3emyanbix pa6or. [Insi 3TOr0 npeaBapMTE/NbHO BbIMEPYEHHYIO Ha IJIaHe
CeTKy HaK/JaJbiBAalOT HA CTPOIreHNJaH M INepeMelaloT TaK, YTo6bl
HanpasJieHHsI €e CTOPOH ObLIM MapajlleIbHbl OCAM COOPYXKEeHHH H Kak
MOXHO G60JIblilee KOJHYECTBO NYHKTOB TONaflafi0 B MECTa 3aCTPOHKM.
3adpuKCHpOBaB  pallMOHAJbHOE  TIOJIOXKEHHE, CETKy €  KaJbKH
BbIYEPYMBAIOT Ha CTPOHAreHNIaKe.

CTpouTe/ bHYIO CETKY 4Yalle NPOEKTHPYIOT rpacdoaHaJIHTHYECKUM
MmeronoM. BHavase Ha cTpoiirennsjane HaHOCAT IJaBHbIE MJIM OCHOBHbBIE
OCH CyIUEeCTBYIOIUMX 3AaHHUI, coOpyxeHHMH. 3aTeM rpacpHYecKH HJIM aHa-
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JHTHYECKH OIpPEAESAIOT KOOPAMHATbI OCEBBIX TOYEK H 10 HMM HaXOJAT
cpeanee 3HaY€HME AMPEKIIMOHHOrO YIJla HAlpaBleHMs oOceil 3faHuit,
coopy>keHHH. BepluHbl GHIyp CTPOMTeNIBHOH CETKH HAHOCAT Ha
CTpPOMreHnJaH 1o KoopanHataM. KoopamHaThl OAZHOA M3 TOYEK CETKM
HaXOAT AHAJIMTHYECKHM WJHM rpadHyecKMM IIyTEM, a OCTaJIbHbIE Bbl-
YHCJISIOT.

[Ipn npoexTHpoBaHMM TIeONE3INYECKOH OCHOBbI [E€HIJAHAa CTPOH-
TeJbCTBA YYHMTBIBAIOT MOJIOXKEHHE CYINECTBYIOIUMX M IPOEKTHPYEMbIX
30aHMHl, COODYXXEHHi, HAJIHYKE JOPOT, MOA3IEMHBIX M HA3EMHbIX KOMMY-
HUKaiMii ¢ 06A3aTeJbHOH NPHMBA3KOM MX K NYHKTaM rocyAapCTBEHHOM
reofleanyecko ocHoBbl. IIpoexT pasMellieHMs BceX 3HAaKOB HHMBEIMPO-
BAHWJA Ha CTPOMTEJbHOH IUIOLIAfIKe COCTAB/MAIOT C Y4eToM obecrneueHHA
MMH CTPOSIIUMXCS O6BEKTOB Ha BCEX CTaJMAX UX BO3BEACHHA.

10. MeToabl NOArOTOBKM AaHHbIX ANA NEPEHECEHMA HA MECTHOCTb
NpoeKTa 34aHuiA N COopYKEeHUA

Heo6xonuMble BeJHYMHBI /IS NMEPEHECEHMs NPOEKTa Ha MECTHOCTh
ONpeAeaslOT B MMpOLECCe IeOAe3NYecKOH MOATOTOBKH AAHHBIX TeEHIMJIAHA
¥ COCTaBJIEHHA Ha €r0 OCHOBe Pa3GMBOYHbIX YepTexel.

Hudposble BesuuuHbl reofieayyeckoi MOATOTOBKHM AAHHbIX TeHNJa-
Ha — 3TO KOOPAMHATbHl M OTMETKHM XapaKTEpHbIX TOYEK 3JaHHUH H CoOpY-
JXeHUH, BeJM4YMHbI YIJIOB, JIMHHH U NpeBbllIEHHH, KOTOPble HEO6XOAMMO
IepPEeHECTH M 3aKpPeNHTb Ha MECTHOCTH OT ONMOPHBIX TOYeK pa3GMBOYHOM
OCHOBBI. ‘

[ToaroToBka faHHBIX TeHI/IaHA OCYLUECTBJAETCSA rpadMYecKHM, aHa-
JUTH4ECKMM H IpadoaHaJNTHYeCKUM METOAAaMH, TO €CTb IIPOM3BOAMTCA
NyTeM M3MEpPEeHHH Ha reHnjaHe ¥ MaTeMaTHYECKHX pacyeToB.

[Ipn noAroToBKe AaHHBIX FEHIJIaHa KPYMHOTO CTPOHTEILCTBA BCE 3TH
TPU MeToJa NPHUMEHAIOTCA B COBOKYNMHOCTH M AONOJHAIOT APYT Apyra.
Bbiop MeToaa M JaHHblE MOATOTOBKM Pa3GMBOYHBIX Y€PTEXKEH 3aBUCAT
OT TOYHOCTH Pa36UBOYHBIX paboT.

I'padnueckni MeTO] 3akJyaerci B TOM, 4YTO Bce
Heo6XOAMMbIE NaHHble ONPEAENSIOT Ha IJaHe NpH MOMOIUM IMPKYJisi-
H3MepuTeJA, TpaHCNoOpTHpa W MacwuTabHoW suHeikH. TOYHOCTH 3THX
NAHHBIX 3aBHCHMT OT Maciuraba niaava u gepopmauuu Gymar, Ha KOTO-
poit cocrarnen niaH. UYem kpynHee Mmacwira njaHa, TeM BbIE€ TOY-
HOCTb TMOJIyYaeMbIX C IUJIaHA JIMHEAHBIX H YIVIOBbIX BEJIHYHH, H
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Hao6opoT. IIpH OTCYTCTBHH CymecTBenHoi AedopMaimn GyMar¥ oumG6Ky
mp paccrosiuusa D Ha MecTHOCTH onpegesiior no dopMye

mp=my -M, (2)

rae my — ouwlMbka AMMHbLI d OTPE3KAa JHMHHH, BaATOH rpacduyecku c
NnJaHa, TIpHHHMaeMad paBHOH rpadu4ecKoil TOYHOCTH
macwtaba nuiana 0,1-0,2 MM;

M - 3HameHnarenbL YHC/IEHHOTO MaciutabGa nJjaHa.

Hanpumep, ecar nmian Macwraba 1:500, To own6ka npH BbIHOCE
paccTosiHMsA B HATYpy cocTaBMT: mp = 0,2 MM x 500 = 0,10 M.

Ecau ydecTs, 4TO O6GBLIMHO IIDOEKTHPOBaHME IIDOM3BOAMTCA Ha
KOnuAX € TonorpadMyecknx IJAHOB, TO rpadyueckas TOYHOCTb OyneT
ewe nuxke. Jlostomy rpaduueckuii MeToa MOATOTOBKH sIBJSIETCS
HaMMeHee TOYHbIM, HO HaH6oJjee NMpPOCTbIM, OLICTPLIM M NPHUMEHSIETCS B
OCHOBHOM [/11 HEOTBETCTBEHHbIX MJIM BCIIOMOTATEJbHbIX 3/aHMH M
cobpy;xeﬂm‘i, a TaK)Ke BHYTPHMKBApTaJbHOM >XMION 3acTpoiiku, rae K
TOYHOCTM NJAHOBOTO MOJIOXXEHHS OOBEKTOB HE NMPEAbSABJIAIOT NOBbILLEH-
HbIX Tpe6GoBaHHH.

Ha puc.2,a cremyer, 4TO KOOpAMHATHI TOYKM A BLIYHUC/AIOTCA IO

dopmynam:

X, =X +AX;
4 (3)
Y, =Y +AY,
rne X 'Y — KOOpAMHaTbl HHXHEr0O Yyrjaa KOOPAHHATHOH CeTKH,
a BeJMUMHBI AX H AY B3ATHI rpacHYeCKH C NJIaHa.
YuntoiBan Aedopmainio 6ymarn, KOOpaHHaThl TOYKH A onpeaensiior
no ¢opMynam:
L
D R ———
AX + AX,
L
=Y +—
AY + AY,

X,=X AX;

(4)

rae L - pauna CTOPOHBI KOOp}.IPlHaTHOﬁ CETKH.
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Puc.2. Onpenesienne KOOPAMHAT TOYKH A:
a — rpacdmyeckuil Meron; 6 — aHaJIMTHYECKHI MeTOA

AHaJIOTHYHO MOXXHO BbIMHMCJHTb KOOPAMHATHI TOYKH B.

AHalTHTHYECKHH METO/] 3aKJIOYaeTCA B BbIMMCJIEHHH KOOp-
OHHAT TIDOEKTHHIX TOYEK, MAHUPEKIHOHHBIX YIJIOB H [JHH JIMHHH
NPHBA3KH K ONOPHBIM MNyHKTaM. Hampumep, BbluMClIeHHe KOOpAMHAT
T0ukH A (pHc.2,6) BBINOJHSETCA IO H3BECTHHIM KOOPAHHATAM OTOPHOIO
nyHKTa M, [HMpEKUMOHHOMY "Yrl1y o JHHHH MA, o6pasyiomemy
pa3GUBOYHEIH yros B, ¥ AJMHe JHHEHHOH NPHBA3KH d NyTEM pELIEHHSA
NpsIMOH reofe3nyeckoii 3agaun. Buano, 4yro

Qpa = Opgw + B th:%; d = Ja* + b%.

KoopauHnats! Toukn A BbIMHCIAIOTCSA No pOpMYyJIaM:
X, =Xy +dcosa;
Y, =Yy +dsina.

(5)

Koopaunatel ToukH B. ocu 3ganus AB, napamrensHol ONOpHOi
JnHuH MN, onpeaensaiorcs no ¢popmyam:

Xg =X+ AB -cosapy;
Yg =Y, + AB -sinauy.

(6)

AHa/IHTHYECKHI METOA TIO3BOJIAET JeJaTb BBIYHCJIEHHA C Ji060M
TOYHOCTHIO H HE 3aBMCHT OT Macuitaba IJlaHa.

TpadoaHanuTHueckuit MeTo] (KOMO6MHHpOBaHHbIN) mpex-
CTaB/sieT cOG0H cQUYeTaHHe AHAJHTHYECKOTO M rpadH4YecKoro MeTOo/OB.
Ilpn sToM rpadHYeckH oOnpefe/silOT KOOPAHHATHI OTAEJbHBIX TOYEK
npoexTa (HanmpHMep TOYKH A), a 3HaYeHHA KOODAHHAT OCTA/IbHBIX TOYEK
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(B, C, D), nuueiibie ¥ yrJoOBble NPHBA3KH BBLIMHC/SIOT pelleHHeM
npAMOH K 06paTHOM reofesMvyecKnx 3aaad.

[To TOYHOCTH 3TOT METOA YCTYNaeT aHAJIMTHYECKOMY, HO OTJIHMYaeTcs
yAOGCTBOM H YAOBJIETBOPAET TpPeGOBaHMAM pas6UBOYHbIX pa6oT. [loaTo-
My Hau6oJlee paclipOCTpaHeH Ha NpaKTHKe,

11. MpoexTupoBaH1e ropMcGHTaNbHOW U HAKNOHHON NNOWAA0K

BaxHoe MeCTO B CTDOMTE/NbCTBE 3aHHMaeT BEPTHKAIbHAA IIJIAHM-
POBKa — TIpeo6pa3oBaHHE CYIIECTBYIOINErO pejibeda MECTHOCTH B
NpOEKTHbIA, OTBEYalOIMA TPEGOBAaHMAM CTpPOMTEAbCTBA M Garo-
ycTpoicTBa TeppHTOPHH. COCTaBHOH 4acCTbI0O BEPTHKANbHOMN NIAHHPOBKH
ABJISIETCA TNPOEKTHPOBAHME TOPH30HTAJIBHOH M HAaKJIOHHOH NJIOCKOCTEH
njaowanok. Bui6op NpPOEKTHON MOBEPXHOCTH ONpeesieTcss OocoGeH-
HOCTSIMH CTPOMTEJbCTBA, TPeGOBAaHMAMH HOPMATHBHBIX [JOKYMEHTOB C
Yy4YETOM SKOHOMMYECKMX NOKa3aTe/eH.

Hau6onbunit akoHomuyecknit 3sdcext mnosayyaior TOraa, koraa
cobiioaaercs ycnopue Gananca 3eMjAHbIX Macc (paBencrso 06beMOB
BbIEMKH M HACbIIM) H MMHUMyMa 3eMJIsAHbIX pa6or. B atom cayvae npu
MJIaHHPOBOYHBIX paboTax MIGLITOYHBIA TPYHT HE BbBIBO3IAT H He
NIPHBO3AT HeAOCTAIOIUI, a MNepeMeINaloT €ro Ha MJaHHPYEMOi IJIo-
ajake.

B npoitecce nMpoexTHPOBaHMSA IJIOLIAJKH ONpPeAesaoT o6beM TpyHTa
(o6beM 3emMsAHbIX PAabOT), KOTOPBIN AOMKEH GbITh BBIHYT M HAchiNaH, a
TaK)Ke CMETHYIO CTOMMOCTb €ro NepeMelleHus.

IIpoekTHpPOBAaHHE OCYINECTBJAETCA IO TONorpadpHYeckHM IJaHaM
macirra6os 1:500-1:5000 nay no pedysbTaTaM HUBEJHPOBaHHMA y4acTKa
MeCTHOCTH NO KBajparaM co cropoHamMu 10—-50 M, B 3aBHCHMOCTM OT
cnoxHocti penpedpa. OnpenensiiorcA ¢aKkTHYecKne OTMETKH BeplUMH
KBa/JpaToB 110 TOPA3OHTAISAM WIH N0 pe3yJbTaTaM HHBEIMPOBAHHA.

IIpH npoekTHpOBaHHM TOpH3O0HTaAbHOM nuomaaku (puc.3)
onpenessloT NpoekTHylo (CpedHIOIn) OTMEeTKY leHTpa THAXeCTH IJIO-
wankn H, Kak cpenHee 3HaueHWe OTMETOK BepIUMH KBaZpaTOB IO

¢opmyne

H

(]

Y H, +2) H, +4) H,
= . , (7)

rae ) H,+ ZHZ +) H,- cyMMa ¢aKTMYECKHX OTMETOK BeplIHH,
OTHOCAIMXCA K OAHOMY, ABYM H Y€TbIPEM
KBajparam,
7 — 4KCJI0 KBaApaToB.
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iy . ® H,
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Puc.3. Cxema paciioyioxeHus KBaJpaToB
A1 NPOEKTHPOBAHHs TUIOLIAAKH

3areM BbLIMMCJSIOT pabo4Yue OTMETKY A B KaK/0i BEpIUMHE KBAAPaTa IO

¢hopmy nie
h,=H, - H;, (8)
rae Hi — daxruyeckas oTMerka i-it BepllinHel KBA/paTa HJIN KBAJpaToB.

[Ipn npoekTHpoBaHMM HaKJOHHOM IIOMAAKH PYKOBOACTBYIOTCA
NPOEKTHOH OTMETKOH HCXOJHOM TOYKHM, TMPOAOGJIBHBIM i, M MONepey-
HbIM i, YKJIOHaMH, a TaKXe MX HaNpaB/ICHHAMH.

[IpoekTHast OTMETKA MCXOAHON TOMKM MOXKeT ObITb 3aj4aHa MJIM ompeje-
aeHa 10 copmyne (7). [IpoekTHble OTMETKM BeplUMH  KBaJpa-
TtoB H|", pacmoso)eHHbIX Ha pacCTOsHMAX d, U d, OT HUCXOAHOH TOY-
ku H,, cOOTBETCTBEHHO, B HallpaBjeHMH oceil abCunce ¥ opnuﬂa-r omnpe/e-
Js10TcA no opMy.e

H™ = H,+d i, +d, i, (9)
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IIpy onpepeneHnn otMerok H [P NPHHMMAaIOT BO BHUMAHME, YTO YKJIOHbI
iy, 1, M, 3HAYNUT, TIpEBbIIIEHHS ki, U h, GYIYT MONOXKHTEbHBIMK B Halpasjie-
HWIX BBEPX M BIIPABO H OTPHLATEJbHHIMH BHU3 H BJIEBO OT MCXO/HO
Toukn H,.

Pa6oune oTMeTKH BCEX BEPILMH KBAJpPaTOB OMNpPEAe/AI0TCA KaK pa3HOCTb
HPOEKTHbIX H (aKTUYeCKUX OTMeTOK Mo ¢opmy.e

h;=H® -H,. (10)
12. CocraBJjienye kapTorpaMmsl 3eMJIAHbIX paboT

3HayeHHs BbIYMCAECHHBIX NPOEKTHBIX M PaBOuMX OTMETOK NPHU IPOEKTH-
POBaHMM TOPH3OHTA/bHOM M HAK/JIOHHOM MJIOLIAJIOK YKA3bIBAIOT Ha KapTo-
rpaMMe 3eMJITHBIX paGoT Hal COOTBETCTBYIOWIMMH (AaKTHYECKHMMH OTMeETKa-
MM B KaxAoH BeplMHe kBajpara. Kaprorpamma sBmseTcs rpagpHyeckuM
JOKYMEHTOM BEPTHKA/IbHOM MNJIAHUPOBKM M COCTaB/IAETCS HAa OCHOBE HMBe-

JIMPHOTO MaaHa B macirabax 1:500, 1:1000 (puc.4).
+0.16 7045 013 7102 -0.11 7150 -009 7216

&7 70 7225

227

72.51

+05 7078 +022 [735 €023 |[n9e +023 | 249

70.28 7113 71.69 7226
Puc.4. KaprorpamMma 3emjsiHbiX pa6ot
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Ha croponax xmaapatos, rae paoume OTMETKH HMEIOT 3HAKM I[LTIOC
(BbicoTa Hackmh) ¥ MuHyc (ITy6HMHA BRIEMIHM), NIPOBOAST JMHHIO HYJIEBbiX
pa6or, To ecTb JoHMIO ¢ paGoyeit oTMeTKoO#, paBHOM Hymo. Ona sBAsercs
rpammieil MEXIY HAChOIbIO H BbIEMKQHR rpynTa. [lns ee mocTpoenmsi onpe-
AeNsIOT PacCTOHME X OT BEepUIMH KBAIpaTOB A0 TOYEK HYJIEBLIX paGoT 1o

dopmyne

h -d
r=—"31—" (11)
] + 1A
rne d — [UIMHa CTOPOHBI KBaJipaTa;

hy, hy — pa6oymne OTMETKH.

Hanpumep, anna croponn kBajapata ¢ d = 20 M, rae paGoune orMeTku A,

U h; coorBercTBeHHO paBHul — 0,15 M M + 0,16 M, TOuKa HyJeBbIX paloT

pacrniosioxxeHa OT BeplUIMHBI KBajgpara ¢ paboyeii OTMeTKOH —
0,15 M Ha paccrosHym

015-20

x=—"———=97mM
015016 -

CoeMHHMB TOUKHM HyJIeBbiX paboT, NOTYYAIOT JMHHIO Hy/IeBbIX PaboT.
O6beM 3eMIAHBIX paGoT BBIMUC/IAIOT OTAEIBLHO UL BbIEMKH M HACBIIH.
O61bem rpyHTa B YeTBIPEXTPAHHOM NPH3Me OHpPEAENAIoT Mo (opmye

=¥.5, (12)

rae Th — cyMMma pa6Go4MX OTMETOK;
S - nsomaap xBajgpara.
Hanpumep, nnsa kBaspara 2 umeeM
013+ 011+ 016 + 0,31
4

O61beM rpyHTa B TpeXrpaHHOil NpHaMe HaxoasaT no ¢opMyne

V= - 400 = 288 M3.

=%.5, (13)

O6beM rpyHTa B MATUTPAHHON NpH3Me BBIMUC/AIOT KaK Pa3HOCTb 06be-
MOB YETbIpEXI'PaHHBIX Y TPEXTPAHHKIX NpPH3M
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ITocne moacyeToB 06B€MOB AJIA OTAENbHbIX KBaJpaToB ONpPEAE/SIOT
06mHit 06beM HachilH V, M BbieMKH V, C OLlEHKOH GanaHca 3eMJSAHbIX
pa6or no ¢popmy e

_VB—VH

= -100% < 3%.
Vv, 0% < 3% (14)

AV

IMoacuerst BEAYT B BEAOMOCTH BbIYHCJAECHHA o6beMoB rpyHTa.

Masa 3. TEOJE3NYECKOE OBECNEYEHUE
NEPEHECEHUA HA MECTHOCTDb _
NMPOEKTA 30AHUN 1 COOPY>XEHUU

13. Co3naHue reoaeanyeckoin pa3bueovHOK OCHOBbI

[lepeHecenne Ha MeCTHOCTb MNpOEKTa 30aHMH M  COOPY>KEHHi
NPOU3BOAMTCST OT TOYEK TreoAe3nvecKoi pa3bupBouHoil ocHoBbl. OHa
€03Ja€TCA B BHJE CETH 3aKpeN/EeHHbIX 3HAKAMM MYHKTOB M CJYXHT AJA
NOCTPOeHMs BHelHe# pa36MBOYHOM CeTH M NPOHM3BOACTBA MCIOJHM-
TE€JbHDbIX CBEMOK.

Pa36uBovyHas ocHoBa co3naercA Ha 6ase reHnJjiaHa CTPOUTENLCTBA C
NpPHUBA3IKOH K HMEIOUHMCA B paHoHe CTDOHMTE/NbCTBA IMYyHKTaM Treoje-
3MYECKOH CeTH cryleHns 1-ro u 2-ro paspsifoB, a TaKxe IIyHKTaM paHee
NPOBEAEHHbIX HU3BICKAHMM.

[InaHoBoe M BbICOTHOe reoje3nyeckue OGOCHOBaHHSA, KOTOpble Obliv
NOCTPOEHbl paHee [AJA OGecrne4eHHs M3bICKATeJbCKMX paboT, Kak
NpaBHIO, HE MOTYT CJAYXHTb B KayecrBe pa3GHBOYHOH OCHOBBI, TaK Kak
He OTBevaioT TPeGOBaHMAM NPEABAB/ISAEMbIM K pa3GHBOYHOH OCHOBe IO
TOYHOCTH, TYCTOTE M MOJIOXKEHHIO NMyHKTOB, a2 MHOTAa ObIBAIOT M BORCE
yTpavenbl. IToaToMy pa36uBOYHass OCHOBa Ha CTPOHMNJIOLIaJKe CO3qaeTCA
3aHOBO B NEPHOA MOATOTOBKH K IT€PEHECEHHIO NPOEKTa HA MECTHOCTb.

Bua tako# OCHOBBI, a Tak)Xe crnoco6 ee NOCTPOEHHMA H TOYHOCTDb
3aBHCAT OT pa3MepOB TEPPDHTOPMH M pesbeda MECTHOCTH, XapakTepa
CTPOMTE/IbCTBA.

Ilasi cTpouTenbCcTBA NMPOMBILIJIEHHBIX 3AaHHA M cOOpYXKeHuil pa3bu-
BOYHOI OCHOBOH ABNAETCA CTPOMTENbHAA CETKa, a AJA JXHJIHMIHO-TpaXx-
NAHCKHX — KpacCHbI€ JMHHH 3aCTPOMAKH.

[lepeHecenne M 3akpenjeHMe Ha MECTHOCTH CTPOMTEIbHOM CETKH
OCYINECTBJ/IAETCA B ABA 3Tala:

— npelBapuTe/bHasA pa36HBKa U BpeMEHHOe 3aKpelJieHHe ToYeK;
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— TOYHOE OnpedeieHHe KOODAMHAT BPEMEHHBIX 3JHAKOB, MX DEyIlH-
poBaHKe (mepeMeleHKe) H 3aKperJieHHe TIOCTOAHHBIMH IHAKAMH,

[Ipeapapurenbyio pa36HBKY NPOM3BOAAT C TOMHOCTBIO 1:2000 mpu
MOMOIM TEOAONUTa M JeHTh (pyJeTkH) oT 6a3sHca, PAaCHONOXKEHHOrO
npuMepHo mnocepeauHe mnaomanxy (puc.5). Toukw 6asuca ABC
NepeHoCcAT Ha MECTHOCTb OT OGaWXKaWlMX MYHKTOB TPHaHIyASALMH
(noavroHoMeTpuM) MO pe3yibTaTaM pelleHHs OGpPaTHON reoae3HuecKoi
3afjaud. Basuc NpoBeUMBAOT M H3MepAlT, pa3GHBaf NHKETH A
NPOMEXYTOYHbIX CTBOPHbIX JIMHMHA.

D E F
Jl (
-

a0
—
(o)

Ap

U
0
s

T

|
-+ + +
-4+ 4+
SRS
-+
-+ o+t
-+ + +

|

T

Puc.5

Ha Ttoukax 6asuca pas6uBaior nonepeiHHku AD, BE, CF xa Bcio
IIADHHY 30Hbl CTPOMTE/IbHOH cCeTKH, H3MepsaoTr aunHio DEF n
(pUKCHPYIOT CTBOpHbIE IIDOMEXYTOYHble TOYKM B COOTBETCTBHMHM €
YCTaHOB/JEHHOH AMMHONA cTopoH kBajgparoB ceTkM. B toukax D, E, F
NPOU3BOIAT KOHTPOJIbHbIE M3MEpeHMsl YIJOB. 3aTeM M3MeEPSIOT Bce
OCTa/IbHblE CTBOPHBbIE JHHHKM (Ha PHC.5 OHHM TMOKa3aHbl MyHKTHpOM). Bce
TOMKM TpEABAPUTENbHON PAa3GMBKM 3aKPEIIAKT BPEMEHHbIMH 3HAKaMH
(Ko/BHLKAMYU H/IH AEPEBAHHBIMH CTOI6aMu).

[locnre npegpapHTEnbHON pa3GMBKH MO JIMHHMAM CETKH TIPOKJa-
ObIBAIOT MOJMIOHOMETPHYECKHE XOAbl H ONpefesAloT TOYHuE KOOPAH-
HaTbl NpHOIMKEHHO Pa3GHTbIX NMYHKTOB ceTKH. CpaBHMBas 3TH KOOp-
OMHAThl C NPOEKTHbIMH, HaXOHAT BEJMYHHBI IONPABOK, [0 KOTOPHIM
peayurpyoT (CMemaoT) KaKALIA NYHKT ceTKH. TOYKM ceTKM Iepe-
MeWAT NpPU 3aKJajiKe NOCTOSHHBIX 3IHAKOB (JKe/Ne306eTOHHBIX MOHO-
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JMTOB, OGPE3KOB pEJbCOB M Ap.), PACCYMTAHHLIX HA BeCh [IEPHOA
CTPOMTENILCTBA M 3IKCIIyaTauHH 3faHHd, coopykeunit. Ilepea penmy-
LMPOBAHHEM TOYEK COCTABJSIOT YEPTeXX, Ha KOTOPOM TIOKa3biBAIOT
ajeMeHTHl peaykumu (asMMyT M AJMHY) AJS YCTAHOBKHM IIOCTOSHMBIX
3HaKOB.

Ilna KOHTPO/SA TOYHOCTH NOCTPOEHHA CETKH BbIGOPOYHO H3MEepAIoT
HECKOJIBKO CTOPOH WM Ha MyHKTax B LIAXMaTHOM IOPAAKE MPOBEPSIOT
npsiMbie yrabi. [Ipn TiatesbHOM BbIMOJHEHMH BceX paGoOT MO pa3bHBKe
CeTKH CpeJHAA BeJHYHHA OTK/JIOHEHMS B AJIMHAX CTOPOH He AOJDKHA
npesbimarh + 10—15 MM M B npsAMeix yraax + 15-20".

s onpeneneHNs BbICOTHbIX OTMETOK IO NMEPHMETPY CTPOUTEIbHOM
cerku npokiaaabiBalor xoa III knacca HuBenmposanua. Mexay pene-
pamu III knacca mpokiaabiBaloT HHBeaupHble xoabt IV kaacca, mo
pe3yJabTaTaM KOTOPBIX BbIMMC/SAIT OTMETKH BCEX NYHKTOB CETKH.

Ecan cerb Heo6X0OAMMO CryCTHTb, TO B CTBOPE OCHOBHBIX TOYeK
BbICTABJIAIOT AONOJHUTENbHble. Ha aTux To4kax yrjbl He M3MepsAIOT, a
MX KOOpAMHATbI BbIMHC/HAIOT 110 JXHEHHbIM H3MEPEHHAM.

Ilepeneceine Ha MeCTHOCTb CTPOHMTE/NbHBIX C€TOK IPH KPYNHOM
CTPOMTE/IbCTBE OTHOCHTCA K OTBETCTBEHHBIM eOJ€3NYeCKHM paboTaM M
O6GBIMHO BBINOJHAETCA rE0Ae3INYECKMMM OpPraHM3IallMsAMH HJIH reofe3d-
YeCKHM OTAeJaMM MPOEKTHbIX OpraHMaaiui, BeAYLUMX NPOEKTHPOBaHHeE
AAHHOTO TNpPEANPUATHA.

Ha He6osblunx CTpoMTENbHLIX miowankax (#o 1 kM?) nocraro4nas
TOYHOCTb OOeclieu¥BaeTCsA NPH pa3GMBKe CETKH OCeBbIM criocoboM. Ilpu
aTOM crocofe B MEPBYID O4YepeAb YCTaHAaBJMBAIOT Ha MeCTHOCTH
NOJOXKeHue IeHTpanbHOM Toukn A (puc.6). [lns aroro npu reogeam-
YeCKO# NOArOTOBKE ONpee/sIloT paabuBounbie Januble Py , B2 ¥ dy,d>.
Touky A nAA KOHTPO/A BLIHOCAT € NYHKTOB NOJHTOHOMETDHH
(Tpuanrynauun) peaxkabi: ¢ touku M u ¢ toukm N. 3Haa ampek-
LIMOHHbIE YIJIbl [JIaBHBIX OCEl CeTKH M BbIYHCIAMB U3 0OpaTHOH
reoie3NYeCKOil 3a1aYH AHPEKIHOHHbIE YTJbI Qqp M Oy, ONPEdEISIOT
MpHUMbIHbIE YIJbl (¢ H @2, O KOTOPbIM 3a/al0T HaNpas/ieHHsa oceit BF
v CD. Ilo 3THM HampaBleHHAM IIKAJIOROH JeHTOH (MpoBONIOKAMHM)
OTKJIaAbIBAlOT [JJHHBI CTOPOH CETKH € YyYeTOM BCeX NONpaBoOK
HM3IMEpEHHIA.

B touxkax B, C, D, F cTpoAT TeonoJHMTOM MNpsAMble YIJbl H OTKJa-
IbIBAIOT AJIMHbI CTOPOH CETKM IO NEPHMETPY, CO3[JaBaA TaKHM o6pa3oM
YeTblpe 3aMKHYTbIX TIOJMIOHA. 3areM MO ~CTBOPHbIM JHMHHAM BBIHOCST
3aNoJIHAIOIME MYHKThl CETKH BHYTPH NOJHIOHOB. Bepumnsbl xBagparos
CeTKH 3aKpEeNJIAIOT MOHOJHTaMM, HMeIOLMMH Ha BepXHeH YacTh
I/J0IMadKy AJS BbIHOCA LEHTpoB ToueK ceTKH. Ilo ToykaM ceTkH 06br4HO
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NPOKJIA/bIBAIOT XO/B! IOJHTOHOMETPHM | pa3psasa M BBMUCAAIOT KOOpD-
AHHATHl Bcex €ro BepitHH. I[[o pa3sHOCTH BBIMHCIEHHBIX M IIPOEKTHBIX
KOODAMHAT MCIPAB/IAIOT NOJOXKEHHE LEHTPOB ceTkM. Ha HeGoibumx
nJowWaaKax, NPUMEHAA TOYHble NMPHOOPLI, MOXXHO OGECNIEYHTb pacxoix-
neHusa B Koopamnarax He Gonee 2-3 cM. Ha mjomaakax ¢ 60JbpiiumMu
pasmepamMH oceBoil crioco6 pa3GMBKH faeT MeHee NPaBHJbHLIA pe3yJib-
tat (5-10 cM), KOTOpBIif BIMSET HZ TOYHOCTb PA3sGMBKH COOPY KEHHii.
ITOT HENOCTATOK OTPAHUYMBAET NPHUMEHEHHE OCEBOro crnocoba pa3GuUBKH

| Eop K

pL” N
AP Pepr
M

Puc.6

CrpoutenbHad ceTka HCHOJb3YeTCA AJMA pelleHHs 3aa4Y TOpH30H-
TajJbHOH H BEPTHKAIbHOM IJAaHMPOBOK, NEepeHeceHHs Ha MeCTHOCTb oced
COOpY)XEHMI1, IpPOM3BOACTBA KOHTPOJIbHbIX Hab/JIOJEHHH M BeleHHA
MCITOJIHHTE/ILHOI CheMKH.

Ilpn cTpoMTE/NbCTBE 3AAHHMH M COOPYXEHHH MOTYT TNIpHMEHATHCA
NOJUrOHOMEeTpHYecKHe xoabl. Mx ucnonb3yior Takke AMA KOHTpPOJSA
NepeHeceHNsT Ha MECTHOCTb OcCell YJIHIl M KpacHbIX JHHMHA 3aCTPOMKH.

KpacHoit smHMEH 3acTpoKM Ha3blBaeTcsi YycCJOBHa# TIPaHHIA,
OTAENAIONAs TEPPHUTOPHIO 3aCTPONKH OT yaMubl MM mnomaau (puc.7).
OT TYHKTOB T€OfE3HYECKOH ONOPHOH CeTH CHayajla TMEepeHOCAT Ha
MECTHOCTb OCM YJIHI[, 4 3aTeM Yy)K€ OT HHX pa36MBalOT KpacHbIE€ JHHHH.
[Ipn 3TOM NpPHMEHAIOT pasaMyHble CNOCO6bI pa3éuski (MOAAPHBINA,
TepreHAMKyIApOB M Ap.). YT0Bble TOYKH KPAcHBIX JMHHH KBapTanos
3aKpenasoT cronGaMu, NOCTe YEro IO HMM INPOM3BOJAT KOHTPOJBHbIE

. 35



H3MepeHHAa JIHHMA ¥ yrioB. Pe3ysbTaThl H3aMepeHWH IMIMpPUHBI YJIHI
DOJ/DKHBI COOTBETCTBOBATb NMPOEKTHHIM AaHHBIM. OcHM yJauil M KpacHble
JHHMH B JajbHedlleM HCIOJbIYIOTCA OJisi NIEPEHECEHHSA Ha MECTHOCTb
OCHOBHBIX ocell 3xanmii, coopyxeumit m kKommyuukaumit. Ho Tak kak
NpH NPOH3BOJACTBE CTPOHMTEJbHbIX PaGOT TOUKAMH, 3aKpenAlINMA
KpacHble JMHMH, IOJb30BATbCA 3ATPYAHHTENBHO, TO BO MHOIMX CHYYaAx
TIOCTOSHHBIMM 3HAaKaMH 3aKpeNIAIOT He KpacHble JHMHHM, a napani-
JleJIbHBle MM JHHUM BbIHOCOK. OT MOCTOSAHHBIX 3HAKOB 3aKPEIIEHHS
BLIHOCOK B JaibHelllleM ¥ BeayTCA BCe pa3GMBKM M reojge3ndeckoe
o6ciyXuBaHHe 3aCTPOHKH KBapTana.

N AN

Ocb yJHLbI

KpacHas 1uMHusA 3aCTPOHKHU

<

2

Puc.7

Ha crpolimiomagkax B Ka4ecTBe OCHOBbI HepeAKO HCIIOJIb3YIOT
npocTyio GUrypy — reoae3udeckuit 4-yroJbHuk npsaMoyroabHoli ¢opmsr,
B KOTOpPOM HM3BECTHBI [JJMHA M AHPEKIHOHHBIA YroJ OOHOH M3 CTOPOH.
KoopanHaTthl o0AHOrO M3 NYHKTOB 3TOW CTOPOHB NPHHHMAIOT 3a
HCXOIHbIE, 3 KOOPAHHATBHI OCTA/JbHLIX NMYHKTOB BLMMHCJSIIOT B CHUCTEME,
KOOpPAMHAaTHbIe OCH KOTOPOH OPHEHTHPYIOTCA MO CTOPOHAM 4-YrosIbHUKA.

BricoTHass pa36uBoYHaA ceTh Co3JaeTcsi B BHAE 3aMKHYTBIX
[IOJIMTOHOB MJH OTAEeNbHBIX XomoB HuBexupoBahusa III m VI xaaccos
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TaK, YTOGbl OTMETKH MyHKTOB OblJIM MOJyveHbl He MEHee YeM OT [BYX
NYHKTOB TOCYJApCTBEHHOH MM MECTHOM HMBeJMPHOH ceTkH. ITyMKTBI
BbICOTHOM OCHOBBl COBMELIAIOT C IIYHKTaMH ILIaHOBOW pa36uBouHOM
OCHOBBI.

Ha cTpoutenbHOl miomanke Ans KaKAOTO 3A4aHHA, COOPYKEHHA
OO/KHO OBbIThb 3aKpeleHO He MeHee ABYX peNepoB, a AJA MHOTO-
CEKUMOHHBIX — 1O OJHOMY Ha Kakxayio cekuuio. IIpu Maccosoit
sacTpolike pa6o4Yyi0 BbICOTHYIO OCHOBY CO3JalOT MOJ OTAEJbHble 3aHHA
no nporpaMMe HuBenvpoBaHus IV kiaacca.

Jlna 3gaHM# NOBBILIEHHOH 3Ta)XXHOCTH [IPOKJaAbiBaloT xoael [I1
Knacca. Husenuposaune III u IV kiaccos BeimosHAlOT HuBeaupom H-3
MM PaBHOTOYHLIMM HMBEJHpaM, o6ecCleHUBAIOIMMY ONpejeseHHe Npe-
BbIlIEHMH CO cpeAHed KBaApaTU4eCKOH MOTrpeuHoCcThI0 He 6onee 3 MM Ha
1 KM JABOWHOroO xoja.

14. CywHOCTb, 3Tanbl M TOMHOCTb NEepeHeceHus npoekTa

TeoneanyeckHe paGoTbl MO IepeHECEHHMIO NPOEKTa Ha MECTHOCTb
Ha3blBaloT pa3lbuskod aganmit m coopyxennit. IIpu 3ToM BrImosHAIOTCA
HH)KEHEPHO-Teo[le3UYecKne IOCTPOEHHs [JIA HaXOXAEHUS M 3aKpenJe-
HMA Ha MECTHOCTHM XapaKTepHbIX TOYEeK M JIMHWIA INpoekTa, onpeae-
JIAIOLIMX [1J1aHOBO-BLICOTHOE IIOJIO)KEHHE 3[aHMI ¥ COOPY KeHMH.

Pa36uBKa NpoeKTa Ha MEeCTHOCTH — 3TO IIpollecc, o6paTHBI# cbeMKe
CYLIeCTBYIOLIMX Ha MECTHOCTH npeaMeroB. EcaH no pesyiabrataM
CBEMKY ONpeRe/sAl0T 3HAYEHHs YrJ0B, AJUH JHHHHN, NpeBbIIEHHA U IO
HHMM COCTAaBJAIOT IJIaHbl M NPpo¢H/M, TO NPH pa3bubke, Hao6opoT, MO
nJaHaM M 0OpopMIAM MOJYHalOT [pOEKTHble 3HaYeHWsT KOOpAMHAT
XapaKTepPHbIX TOYEK IPOeKTa U 110 HUM BBIYMCJIAIOT HAallpaBJIeHWA, YIJbl,
AJIMHBI IMHUHA ¥ [peBbllIeHHH, KOTOpLIE 3aTeM EPEHOCAT M 3aKpelfioT
Ha MECTHOCTH C 3alaHHONH TOYHOCTBIO.

UcxonHpiM MaTepHaJoM [JIA [epeHECEHHS HAa MeCTHOCTb INpoeKTa
ABJIAIOTCA FeHepaJbHLIH MJIAaH ¥ COCTaBJeHHble 10 HeMY pa3GHBOYHBbIE
YepTe)kM ¢ HaHeCEHHbIMH Ha HMX Pa36UMBOYHBLIMM faHHbIMM (KOOpAMHa-
TaMM, JIMHEHHBIMM M YIJIOBHIMM NIPMBA3KAMH TOYEK 3[aHMA K ONOPHBIM
NYHKTaM).

Pa36usky 3gaHHii M coopy>keHHH BBIIOJHAIOT M0 YacTAM ¥ B TPH
MOCJIeJOBaTeJbHbIX JTAlA!

1. OcHoBHble pa36vBoYHble PaGOTHI.

2. JletayibHble CTpoHTENbHbIE Pa36uBOYHbIe PaboOThI.

3. /letanbHble MOHTa)XHBIE pa36HUBouHble paGoTHI.

Ha nmepsoM sTane Ha OCHOBe OAHHBIX pa36yUBOYHBLIX ueprexed OT
NYHKTOB pa36MBO4HON OCHOBB HAXOJAT HAa MECTHOCTH IIPOEKTHOe
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NI0JIOXKEHHE B [IJaHE ¥ [0 BBHICOTE XAPaKTEPHbIX TOYEK TIJABHBHIX HJIH
OCHOBHBIX OCeH JJaHMil, coopyxeHHWH W 3akperysior MX. Tak Kak
3aKpeTIEHHBIMM Ha MeCTHOCTH [JIaBHBIMH MJIH OCHOBHBIMH OCAMM
3afaerca JHWb ofllee [OJOXKEeHWe H OPHEHTHPOBKAa GYAYINEro 3gaHus,
COOpY>XEHMA, TO TpeGyeMadA TOYHOCTb [IOJIOMEHMA STUX OCeH OTHOCH-
TeJIbHO ONOPHBLIX IIYHKTOB OGBIYHO HEBBICOKAs, €CJIH IIPOEKTOM He Ipe-
JlycMoTpeHa 60JIbiIas TOYHOCTbh KaK BO B3AMWMHOM MOJIOXKEHMM [JIaBHBIX
M OCHOBHBIX OCeil, TaKk M B IIOJIOXKEHHH 3THX Oocell OTHOCHTEJBHO OIOop-
HBIX TTYHKTOB.

3akpenienne TOYeK [lepeceyeHHs [JABHBIX M OCHOBHBIX Ocelt 10J1k-
HO OBbITb BbINOJIHEHO ¢ 6OJiee BLICOKOH TOYHOCTBIO, YeM 3aKpeluleHue
NyHKTa pa3éupoyHor ocHosbl. [loaToMy Ha MecTHOCTH OT pPa3GMBOYHOM
OCHOBbI 3aKPEIJIAI0T B OCHOBHOM TOJbKO OJHY OCb, YTOGLI OT Hee [TOTOM
cAenathb pa3GMBKY OCTa/bHBIX OCEH 3RaHNA, COOPYIKEHHS.

CyIlnHOCTb BTOPOTO M TPETHETO 3TANOB A€TaJbHOM pPa3GMBKM 34aHui,
COOpYXeHHH ¥ MX TOYHOCTb PacCMaTPHBAIOTCA B CHedYIOIUMX pa3jelax.

Paa6upo4nbie pa6oTbl caefyeT OCYLIECTBJIATH B NpejAelaX 3aJaHHOMH
TOYHOCTH, OlpexenseMoil pacyeTamu, OkuaaeMble OMHMOKH HIMepeHUA
He JOJDKHBI IIpeBbIIaTh BEJIHYHH CTPOHTEJIbLHBIX QOMYCKOB.

O6mas cpegHAa KsajpaTHdyecKas OLIMGKA IepeHeceHMs Ha
MEeCTHOCTDb 1pOeKTa 3JaHHi U coopy)keHuit onpenensercs no QopmyJe

M= m?+mp?, (15)

rae my, My — CPEAHHWE KBaApaTHYeCKue OIIHOKH, COOTBETCTBEHHO,
olpefesieH¥ss [POEKTHBIX JaHHLIX MO TJIaHy H
HU3MepeHHii Ipy NepeHeceHNM Ha MECTHOCTD.

Bennuvua npenenbHoit oxxupaeMoit olMOKM m, yCTaHaBJIMBAaeTCA IO
nsaHy M BbIYHCJfeTcA 1o ¢opMysaM, B 3aBHCHMOCTH OT cllocoba mepe-
HeCeHHS Ha MEeCTHOCTD.

C y4eToM pacyeTHON TOYHOCTH NEPEHECEHHsA Ha MECTHOCTb NPOEKTa
afaHuit, cOOpyKeHUH NMPOHIBOAMTCA BHIGOP COOTBETCTBYKILHX CIIOCOG0B
pa36uBoYHbIX pa6oT, NPHGOPOB, METOAMKH YIJIOBbIX H JHHeHHbIX u3Me-
PEHHH.

TeomoanuT anA pasGUBOYHBIX paGoT BBLIGMPAIOT M3 CEpHMHHO BBIMyC-
KaeMbIX THMOB 10 HaMMeHblIe} cpeiHell KBaJpaTH4eCKO# NOrpelHOCTH.
HanpuMep, NMOCTPOEHHMIO yria C TEXHMYECKOHA TOYHOCTBIO my = 130"

coorsercTByeT Teogoaut T-30. Jlns obeclledeHuss TOYHOCTH JHHEHHBIX
¥3MepeHHi Co6JI0falOTCA YCJIOBHA, NpHBedcHHble B Ta6a.1, a npu
OTJIOXKEHUY [UIMH JMHUA BBOJAATCA NONpaBKH 32 KOMIIapUpOBaHWE [IpH-
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6opa, 3a HaKJOH JMHMH, 3a Pa3HOCTb TeMNepaTypbl KOMIApHPOBAHHUS M
M3MepeHuit.
Ta6aupa 1
YcaoBus o6ecrieyeHHsi TOYHOCTH JHHENRHbIX HaMepeHMit

YcaoBua Cnoco6bl ¥ TOYHOCTh JIMHEHHBIX H3MepeHuii

MaMepeHuit 1:10000 | 1:5000 1:2000 | 1:1000
Y noxxenve B
CTBOD. Bellenye 1o TeoqonHTy Bewrenve Ha rias
Yyert pasHocTH
TeMIepatyp TepMoMeTpoM He yuntbiBaerca
KOMIIapHpOBa-
HAA M M3Mepe-
HMA
Harsxenune JuHaMoMeTpoM Ot pykn
npr6opa
[Tpuembl 3 nmapsl 2 napsl inmapa | Oano
OTCYETOB OTJIOXEHHE
Crnoco6bl Kepnenue | KapaHaawom Ha rnagkoit | Ilnuiabkoit,
uxcanyn Ha Meras- noBepxHocTH 6eToHa rBo3zeM
pYyJIeTKH JINYeCcKoH

NJ1acCTHHE

Onpenenenne
npeBbIIIEHUR Husesmpom Ha rnas
KOHLI0B

Iponecc mepeHeceHUss Ha MECTHOCTb 3J1IEMEHTOB NPOEKTa OT/IMYAETCH
OT IIPOLIeCCa MX M3MEpEHHA, HO B TOM ¥ B JPYroM CiIy4asx Heo6XoauMo
¥MeTb HaBblkH B pa6oTe ¢ IpHOOPaMU H OCBOMTbL METOIANKY BbINOJHEHHA
reojieanyeckux pa6ot. PaccMoTpuM crioco6b! M NOPAAOK IlepeHeceHns Ha
MeCTHOCTb 3JIEMEHTOB Pa3GMBKH ¥ MPOEKTa 3[IaHHH, COOPYXEHHH.

15. MNepeHeceHne ropu3aoHTanbHoOro yrna

IlepeHeceHyie TOpHU30HTABHOTO YrJa Ha MECTHOCTb 3aKJIOYaeTcs B
nocTpoeHuy Bropoit cropousl yraa AC (puc.8,a) no nmeroweitca onHoit
cTopoHe AB ¥ BepuiMHe yria. [{sia 3TOro yCTaHaBJIMBAalOT TeOJOJMT B
BepillMHY yTja Hajl To4ukoi A M npHBOAAT ero B paGouee NosoXeHHe.
CoBMeInaioT HyJb Beprbepa ¢ HyJeM JAMMOa M BpallleHHeM [10CJeIHero
COENVHAIOT KOJIMMAUHOHHYIO [JOCKOCT TPy6el € 3agaHHOH JH-
HHeit AB. OrkpenuBp BHHT, anHAaAy NOBOPAuYMBAIOT Ha BEJHYHHY
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3afaHHOrO yrja M 3aKpenfior Touky C B CTBOpe KOJIMMALHOHHON
IJIOCKOCTH TPYOhI.

Puc.8. IlepeneceHne ropH3IOHTAILHOTO YIJIa Ha MECTHOCTb

. InA WCKIIOYeHHMA KOJJIMMAUMOHHOK oOWMOKM TPYOGY TEOROJIHTA
NepeBOJAT Yepe3 3€HHT M, IIOBTOPAA aHaJOTHYHble [EeHCTBHA, NpH
APYroM IOJIOKEeHHH Kpyra BbicTaBsaior To4ky C. Ilosoxkenue Touku C,
duxcupyiowee nonoxenne auuuyu AC no saganHoMmy yray f,, HaxoaATr
Kak cpenHee Ha JuHuH C;—C,. EcaM yroa nepeHoOCAT C NOBLIILIEHHOM
ToyHocToio (pHc.8,6), TO, BbICTABMB Ha MECTHOCTH ONHCAHHBLIM Bhllle
crnoco6oM Touky C NIpM OQHOM TNOJIOXEHHM KpYra, M3MepsioT MOJy-
YeHHbIA yron B Heo6xoauMbIM 4YMcaOM npyeMos (11OBTOpeHHit) U mony-
4aloT cpefiHee ero 3Ha4eHue B.,. 3aTeM BBIYMCIAIOT NONPABKY yria

AB=B0_Bcp! (16)

rae B, — MPOEKTHOe 3HaYeHMeE YTJa.
JIuneitnoe cmemenue Toykd C, COOTBETCTBYIOLIee YIJIOBOM MoNpas-

Ke AP, MOXHO BLIMMCIMTB N0 ¢opMy.e
cco=A—Cp'—AB; p" = 206265, (17).
Ornoxns C.Cp, no nepnenamkyaspy K Juuuu AC., noJyuaior
OKOHYaTeJbHOe moyoxenHe ToykH Cp. 3HaK y BesuuHHH Af
onpege/sieT, B KaKyld CTOPOHY HeOGXOAMMO OTKIAAbIBaTh IlepleH-
aukynsp. [oay4erusiit yron BAC, a1 KOHTPOJIA H3MEPSAIOT elne pas M
€CM OH BblHeCeH MpaBuisHO, TO yroa BAC, nomken 6biTh paBeH
NpPOEeXTHOMY B Npeaeax 3ajaHHOH TOMHOCTH.
Ilpumep. AC =100M; B = 48°35'12"; B’ = 48°35'34";.
AR = 48°35'34" - 48°35' 12" = 0°00'22";
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100 - 22
206265

CienoBaTe/ IbHO, A1 TNOJYYeHWA 3HAYEHHUA Yrja ¢ MOBbIIIEHHOM
TOYHOCTBIO Heo6xoamMo TouKy C miepesBHHYTh IO IePNEHAHKYAAPY K
M AC Ha 10 mm.

TOYHOCTh NOCTPOEHHS TOPHU3IOHTA/IBHOIO Yrja 3aBHCHT OT MHOTMX
¢dakropoB (MHCTPYMEHTa/IBHBIX OLIMGOK, BHEIIHMX YCJOBHHA M omH60K
COGCTBEHHOTO MaMepeHns). BBICOKYIo TOYHOCTB MOXHO NOJYYHTD,
npuMeHsiA ontuyeckue Tteogoamtel T-2, T-5 m ap. Ilpu pabore c
OIITHYECKMMH TeoNoJnTaMu TexHuyeckoil towHoct (T-15, T-30) maxmo
NIPaBHJBLHO ONpPENeJUTb KOJHYECTBO NMPHEMOB AJs obecreveHss 3ajaH-
HoOit TOyHOCTH pe3yabrata. llIudp TeomonuTa yKa3biBaeT CpegHION
KBaJpaTHYeCcKyl0 OLIHOKY yria, H3MepeHHOTO OJHHM IOJIHBIM IIPHEMOM.
W3 Tteopun olIMO60K H3IBECTHO, YTO OWIMOKa cpeaHeapHpMeTHYecKOoik
cepeuHbI :

CGCy = =0010 M =10 Mm.

M="T (18)

rie m — CpelHAA KBajparuyecKas oWMOKa OJHOIO MIMEPEHHS;
n — 4YHUCJIO U3MEepeHH#,

Ilpumep. Ilycth Heo6xogMMO IOCTPOMTH YroJd ¢ To4Hoctbio 107
teomonutoM T-15. Yroa (Ha ocHosanuu ¢opMysbl) NpH nepeHeceHWH
Ha MeCTHOCTb CJieflyeT U3MepATh ABYMA TNOJIHBIMH TIPHEMaMH.

IIlpr pa36uBOYHLIX Ppa6oTax YacTo BO3IHHKAeT HEO6XOAUMOCTb B
MIOCTPOEHHH INPpPAMOTO yrjaa Ha MecTHOCTH. Ero Mo>kHO NoCTpoMTh He
TOMBKO TEOJOJUTOM, HO M 3KEpPOM HJHM JHHe#HBIMH npoMepamu. B
nocjeqHeM CcJyvyae [pPsAMOM Yroa cTpoAT crnocoboM “erunerckoro
TPeyroJbpbHuKa", B KOTODOM KaTeTbl H TMIIOTEHY3a JOJKHbl OTHOCHTbCA
Kak 3:4:5.

16. NepeHeceHne NPOEKTHON ANUHBI NUHUN

ITpu reomesnyeckoit MoAroTosKe pa3GHBOYHBIX JAHHBIX ONpEReJAIOT
FOPH30HTa/IbHOE IIPOJIOXKEHHEe NPOEKTHON AJMHB! JHHHH, KOTOPOE MOX-
HO NepeHecTH HeNnoCpeACTBeHHbIM OTJIOXKEHHEM 3TOH JIMHUH Ha MeCT-
Hoctd. Ilepen 3™iM B mymHy d HeO6X0AHMMO BBECTH cJenyioimue Mom-
PaBKH: 3a HaKJIOH, TeMNepaTypy MepHoro npu6opa, KOMIapHpOBaHuUe.
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IlonpaBky 3a HAKJIOH JHHHH Ad, MOXHO TONYYMTb KaK PasHOCTB
MeXy HaKJAOHHOH mmHOK D W TOPM3OHTAABHBLIM MPOJIOKeHHeM d
(puc.9):

Adv=D-d.

) d.

Puc.9.

U3 tpeyroabhnka ABC naiineM

D= d
cos v
"
Adv = d d,
cosv

rae v — yroja HakJOHa JIMHMH.

IIpu v Menee 5° D MoxxHO 3aMeHuTh Yepe3a d. I[locne Hecs0XHBIX
npeo6pa3soBaHuil HailleM OKOHYATeJbHYIO GOPMYJY AJIA BBIYUCIEHHA
TIOTIPaBKH 3a HaKJOH: :

2

Adv = 2Dsin%Y wum Adv=h—. (19)
2 2d

Yros v uiay IpeBblllleHWe A MOXHO M3MEPHUTh Ha MECTHOCTH HJIN
olpefeayTL MO pasHOCTM OTMeToK Touek A M B. 3Hak noaydyeHHoO#
TIONIpaBKH BCEra MOJOXXHTENLHbIN.

[IénpaBka 3a TeMneparypy Ad; BuIMMC/AETCA 1O (popMyJe

Ad, = and(t - &), (20)

rae o — ko3(pPHUHEHT JHHeHHOro paclIMpeHHsA MaTepHaja MepHOro
npu6opa;
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d — pmHa MepHOro npu6opa;

n — 4MCJIO, ITOKasblBalolllee, CKOJIbKO pa3 MepHLIA NMPHOOP YyKia-
AbIBAaeTCA B AJTHHE JIMHMIA;

t — TeMneparypa MepHOro npu6opa BO BpeMsA H3MepeHHS;

to — TeMmIepaTypa IIpH KOMIIapHPOBaHMH.

3Hak nonmpaBkM Ad, 3aBHCHT OT 3JHaKa pasHOCTH TeMIeparyp.
TemnepaTypy NpH H3IMEpPeHMAX [JOCTAaTOYHO YYHTBIBATL C TOYHOC-
thi0 t 0,5. IIpM M3MepeHMAX HHBapHbIMH NIpHGOpPaMH TeMIlepaTypa He
YUYUTBIBAETCA.

HonpaBky 3a xoMnapypoBanue Ad, MOXHO BBIYHCIHTE 10 HOPMYy e

Ad, =n(d - d,) (21)

rae dy — IJMHA HOPMAJIbHOH MepBhI.

[lonpasky 3a koMnapupoBaHue BBOJAT CO 3IHAKOM MHHYC, €CJH
MepHblil IpHGOp Kopoye HOpPMasJbHOK Mephl, M CO 3IHAKOM ILIIOC, €CJH
IOJMHHee.

Beiuuc/IMB yKa3aHHble Bbillle NONpPaBKH, OTKJAABIBAIOT HX Ha
MECTHOCTH B JAJIMHY:

D =d+Adv+Ad, + Ad,. (22)

Ilpumep. Ilpm pa3buBke 31anMA TpPeGyeTcs OT/IOXKHTH IIPOEKTHYIO
aupnvo, pasHyw 60,00. M. IlompaBka 3a Hak/IOH, BbIMUCJIEHHAas 10
dopmyse (19), okasamacs pasHoil +0,07 M; nonpaBKa 3a Temmeparypy,
BbluricnenHas no c¢opmyse (20), passa —0,032 M; nompaBka 3a
KOMIapupoBaHue, BbryucaeHHas 1o ¢popmyae (21), pasna —0,008 M.

O61an monpabka 6yaeT paBHa:

A =007 + 0032+ 0,008 =0111 M.

IlonpaBka 3a KOMIapHpOBaHHE ¥ TeMIIEPaTypy BBOAMTCA C
06paTHBIM 3HAKOM, a MPOEKTHYIO JHHHIO CJIEAYET OTIOXHTD:

D = 30,000 + 0111 = 30111 M.

17. MNepeHeceHne NPOEKTHONW OTMETKK

HeO6XOZIHMOCTb nepeHeceHnA ﬂpoeKTHOﬁ OTMETKH BO3HHUKAEeT INOYTH
Ha BCeM IIPOTAXEHUH CTPOMUTENBCTBA, JDTO NIPOM3BOAMTCH, KaK [IPaBHJIO,
reoMeTpudecKuM HHMBeaHpoBahueM. Ho B Hekoropbix ciyyasix npume-
HAIT U TPHTOHOMETPHYECKOE HHBEJIHPOBaHHE.

IycTs HEO6XOAMMO reoMeTPUYECKUM HHBEJUPOBAHHEM 3aKDElIMTh Ha
MeCTHOCTH TOYKYy B c mpoekTHO# oTMerkoit Hp or pemepa B Touke A ¢
ormetkoit H, (puc.10).
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YooBoumag  ImsesaCTD

A Vowoww meoswecrs |} _

Pnc.10. CxeMa 3aKperieHHA Ha MECTHOCTH NPOEKTHOM OTMETKH

Husesmp ycTaHaBIMBAIOT ITOCEpeqNHe, MEXAY TOYKAMH, M NPHBOAAT
ero B paloyee nojoxenne. BasB orcyer no pefixe, ycraHoBIeHHON Ha
Touke A, ¥ 3Has Hp, BHIYHCIAIOT OTCYET B, KOTOPBHIX MOJKeH ObITh Ha
pelixe B Toyke B, Korma ee nATka OYAET HAXOAUTHCA HAa [IPOEKTHOM
OTMETKE:

B=H,+a-Hj. (23)

Peiiky ycraHaBiIuBalOT B TOuYKe B Ha KOJ M nocTeneHHo 3aGupaior
€ro 0 Tex Mop, 1Noka orcyer Mo pelike He 6yeT paBeH BLIYHCJIEHHOMY.

Ilpumep. TpeGyeTcsa 3akpenmuTr KOJ B TOYKe B ¢ mnpoeKTHOH
orMerkoit Hg = 47,850 m. OrMerxka Toukn A pasna H, = 48,620 M.
Orcuer a = 0678. HaxonouMm B = 48,620+0,678—-47,850=1448 ™MM. Konx
creayer 3a6UBaTb A0 TeX MOP, NIOKA OTCYET MO pejike, ITOCTaBAeHHON B
TouKe B, He 6yner paBen 1448 mm.

Ha cTpoMTenbHBIX NJOLIAAKAX H B NMPOEKTHBIX 4epTeXaxX AAIOTCA
HyJIeBbIE TOYKM, OT KOTOPBIX CTPOHTENH BeayT BCe H3IMEPEHHA [0
BepTHKa/H. Kax npaBuio, TakHMH TOYKaMH ABJAIOTCA OTMETKH 4MCTOrO
noJia mepBoro 3Taka 3ganusa. VIx aGcoJOTHble OTMETKH YKa3blBAIOT Ha
THTYJBHOM JHCTe IIPOeKTa. 3aKpelMB C NOMOINBIO HHBEIMPA HYJEBYIO
TOYKy Ha CTPOANJomagKe OMMCAHHLIM BbIlIE CIIOCO60M, BCe OCTa/bHbIE
otMeTkx (HanmpuMep, AHAa KOTIOBaHa, BepxHero o6pes3a ¢ymnmaMeHTOB,
npoeMoB 3TaxeR M T.II.) ONpPENeNAIOT OT HYyJIEBBIX TOYEK IPOCTHIM
IpoMepOM, MOJIb3YACh 3THMM FOYKAMH, KaK BPEMEHHBIMH pelepaMHy.

HHoraa Ha cTeHax 3faHus, onaay6kax ¢yHnaMeHTa OTMeYaloT
KpacKoH TOpPH3OHT npu6opa, OT KOTOPOro NpoMepoM PyJIeTKOH MOMHO
3aKpeNnUTh Ty MJH MHYIO NPOEKTHYIO OTMETKY.

JIina [OCTMKeHMA TOYHOCTH HIMEPEHHS NpM MepeHeceHMM Ha
MECTHOCTb NPOEKTHOM OTMETKH HEOOXOAMMO CTPEMHTBCA K YCTaHOBJe-
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HMIO HMBEJHpa MNOCEpesHHe, MeXJIy HMBEIMPYEMBIMM TOuxaMM. Ecm cpe-
JaThb 3TO HE YAA€TCs, TO Nepef pabOTOii HHMBE/MD TILATENBLHO MOBEpPAETCS
(ocoGenno ycnobHe NApa/UIe/IbHOCTH OCH YPOBHA M BHU3HPHON OCH TpyGbi).
J1n KOHTPOJIA OTMETKY NEpeHeCeHHON TOYKM NPOBEPAIOT IIPHBS3KOH KO
BTOPOMY pelepy WM IOBTOPHBIM NepeHeceHueM. Ecim ommacaHHbiM Bruue
Croco60M Ha CTPOMTEJbHOH IUIoIaKe 3aKpelHTh pAld TOYEK, MMEIOIMX o/-
Hy M Ty Xe IIPOEKTHYI0 OTMETKY, TO I0CJe [TPOH3BOACTBA JEMJUHRIX paGoT
MOXHO I0JTyYMTb TOPH3OHTAILHYIO ILIOIAKY .

Tak Kak TOYHOCTb IEPEHECEHMA MPOEKTHbIX OTMETOK ISl 3eMJITHBIX
NJIAHMPOBOYHEIX paGor HeBbicokas (i 3,4 cM), TO B 3T0M CaIydYae TOYKM C
[IPOEKTHOH OTMETKOH MOXKHO TNEepeHECTH TPHIOHOMETPHYECKMM HHBEIMPO-
BaHHeM [IpH IIOMOIIH TEORO0JMTa.

Mycrb ManectHb! otMeTin To4eK H, u Hp (puc.11). Ilo passoctu orme-
TOK BLIMHMCJIAIOT NpeBbiuenye k, 3areM D no ¢opmy.e

D = hcosecv, (24)

rae v — yroJ HakJ/IOHa, HSMCPHeMbﬂvl Ha MECTHOCTH T€OOQ0JIHTOM.

~

d

ot —— — e e - —_—

Puc.11. CxeMa 3aKpeIl/ieHHA NMPOEKTHOM OTMETKM
MEeTOJI0M TPMIOHOMEeTPUYECKOIO HUBE/IM POBaHUA

Otnoxus D, 3aGHBAIOT KOJIbILIEK BPOBEHDb € 3eMJeit M MMOJyvaloT TOYKY
B ¢ npoextHoit orMeTkoit Hp.

Ecm paccrosmite D 3ajaHO IPOEKTOM, TO 110 HIBECTHOMY npeBmeeHMlO
h BBIMHCJIAIOT YTOJ HakJIOHA:

sinv =

b.| =



B 3apannoM HanmpaBieHMH OTKJIaApIBaIOT [IPOEKTHOE paccrosinve D u
dukcupylor Touky B KoabimkoM. OTI0XHB YrOM v Ha BepTHKATBHOM
KpyTe TEOMO/NTA, YCTAHABIMBAIOT peiiky B Touke B Tak, uTo6bl Cpeamsas
HMTb TeOAOJMTa COBMajajlla C OTCHETOM, PaBHbIM BbICOTe npuGopa i,
IIpy TakoM moJOXKeHHWM pelikH ee HyJIeBOR OTCYeT 6ymeT HaXOAWTBCA Ha
ypOBHe npoeKkTHoit oTMeTkH Hp.

18. NepeHeceHne NMHAUK U NNOCKOCTU C NPOEKTHLIM YKNOHOM

JIMHMY H JIOCKOCTH C MPOEKTHbIM YKJIOHOM Pa36GHBAIOT NMPH 3eMJA-
HBIX NJaHMPOBOYHBIX PabOTaX, CTPOMTENbLCTBE JHHEHHBIX COOPYIKEHHH,
JIMHUM C MPOEKTHBIM YKJIOHOM OOGLIYHO TIEPEHOCAT B HATypy B [Ba
aTamna:

1) o 3aJAHHBIM OTMETKAM OTKJIAABIBAIOT HAa MECTHOCTH [JIABHblE TOMKH
Jmrvm (BeplIMHEI YIJIOB NOBOPOTA, TOUKH MePesioMa YIUIOHOB H T.A4.);

. 2) 3aKpenuAOT MPOMEXYTOYHbIE TOYKH.

Toyxkn ¢ 3aJaHHMBIMM OTMETKAMM IIyTEM TEOMETPHYECKOrO HMBEJH-
pPOBaHMA INepeHOCAT OT BbICOTHOH onopHoit cetd. I[lpoMexyTouHbie
TOYKH JIMHMM MOXKHO IIepeHecTH IpM TOMOIIM BH3MPOK Ha r1a3
HaK/JOHHbIM JIYYOM TeOJOJIMTAa .MM HMBEJUDPA, a TaKXXe C IOMOIIbIO
Ja3zepHoro npu6opa.

Insn nepeHeceHMsl TPOMEXYTOYHbIX TOYeK “"Ha raa3” (puc.12,a)
OGLIYHO TIOJIB3YIOTCA TpeMAa pa3OMBOYHBIMM BM3IMPKaMM OJIWHAKOBOW
aJuHbl (IBYMS TIOCTOAHHBIMM ¥ OgHOM xonoboit). IlocTosHHbIe BUIHPKY
yCTaHABJMBAIOT HA [JIABHLIX KpaiHMX Toukax A M B npoexTHoil avHuHn,
a XO[OBYIO — Ha MPOMEXYTOYHHIX TOYKAX @, d; NOCJEN0BaTe/bHO, TakK,
4yro6bl Masasi TeplleHAVKYJIApHasA IJaHKAa HaXOAWJachb Ha OQHOM BH-
3MPHOM JIyYe C BEPXHHM KpaeM NOCTOSHHBIX BH3MPOK.

Ilo TakoMy NPMHUMILY [e€PEHOCAT Ha MECTHOCTb H JIHHHIO C [POEKT-
HbIM YKJIOHOM C NTOMOLUBIO HUBEIHpa MM Teogonuta (puc.12,6).

a 0

A %4 %

i
£

Puc.12. CxeMa nepeHeceHNA HaKJIOHHON JIMHHH:
a — C NOMOILBI0 BUIUPOK; 6 — C NMOMOLBIO HHBEJMPa HJM TeOHOJMTa
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HonycrnMm, Tpefyercss OT TOYKH A Ha MeCTHOCTH ¢ oTMeTkoit H,
pa3burs JHMHUIO ¢ ykaoHoM i. Haxoasar Hs = H, + id. B Ttouke B
3a6HBaOT KoJa Cc oTMeTkod Hp. HHUBeJHp yCTaHaBIHBAIOT B TOYKe Tak,
4YT06BI OQMH U3 MOABLEMHBIX BUHTOB ObLI PaclioIoXeH NO JUMUH AB, u
M3MepAIOT BbICOTy npubopa i,.

Ilpy moMomM 3/1€eBAMOHHOTO BUHTA HWBEJUPA HJIM [OJbeMHOTO
BHHTA, PachoJOXEeHHOro No JHHHA AB, HanpaBiAOT BH3ADHYIO OCb
Tpy6bl Ha OTCYeT No peitke B Touke B, pasubit i. 3areM peiiky
NOCJIe0BATE/IbHO CTaBAT Ha NPOMEXXYTOYHbIE TOYKH d;, d; U 3aGHBaIOT
KOJbs 10 TEX TOp, NOKA OTCYeT NO peiKe, NOCTaBJAEHHON Ha 3TH KOJbs,
6yaer paBeH BbICOTe NpHOOpa i,.

Ilpu GonbuiMX YKJIOHAX BMECTO HMBEJHpPA HCNONb3YIOT TEOAOJMAT,
TPy6y KOTOpPOro MMKpOMETDEHHbIM BHHTOM YCTaHABJIWBAIOT 10A
COOTBETCTBYIOLIMM HaKJIOHOM.

IIpy pa3abuBke HAK/JOHHBIX NJAOLIALOK Ha MECTHOCTb I1€PEHOCAT
NJJOCKOCTH C INPOEKTHBIM YKJIOHOM. Pa36yBKa IPOEKTHBIX IJIOCKOCTEMH
MO>KeT ObITh BbIMTOJIHEHa HECKOJBKMMH CNOCO6aMH. ’

Ha MectHocTH pa3buBaloT ceTb KBaapaTOB M NPOM3BOJAT HHUBe-
JApOBaHHe TO KBajJpaTaM AJIA ONpefejJeHHs OTMETKH 3€MJH B HX
BeplInHaX. 3Has NMpOEKTHhIe YKJIOHbI ¥ NPOEKTHYIO OTMETKY HCXORHOMN
TOYKM, BBIYMCJAIOT NpPOEKTHble OTMETKM BceX BepluMH kBaaparos. Ilo
Pa3HOCTH Mex Ay (PaKTHYECKUMM M MPOEKTHHIMH OTMETKaMM B BepLIMHAX
KBAaJpaToOB [eJ]aloT paboYve OTMEeTKH ¥ BBIITMEBIBAIOT UX HAa CTOPOXKAX,
yCTaHOBJIEHHBIX Ha MECTHOCTH B KaXkAOW BepliMHe KBajgpata. PaGoume
OTMETKM NOKa3blBalOT BEJHYHHY HaCbiMM MJVM BBIEMKH ISl NOJY4YeHUA
NIpOeKTHOM njockocTH. MHoraa cTopoXkH 3a6MBaiOT JO yPOBHS IIDOEKT-
HBIX orMerok (TOrga wx BBICOTa HafX NHKeTaMu JO/DKHa GbIThb paBHa
paboYnM OTMETKaM).

Pa36UBKY NJIOCKOCTH € HeGOJBIIMM IMPOEKTHBIM YKJOHOM MOXHO
BLIOJHUTD HAKJIOHHBIM Jy4oM HuBeavpa (mpH G6GOMBUIMX YKJIOHAX ~
TeogoauToM). Jl/A 3TOrO OCh BpAlleHNA HMBeJHpa yCTaHaBJIMBAIOT
IepneHANKYIAPHO IIPOEKTHOH IJIOCKOCTH, TOrga BHIHPHas oCb TPYObI
Npy BpallleHUyM HuBejypa GyJeT OMMCBIBATH ILIOCKOCTb, TapaslejbHYIo
IPOEKTHOIi, HA PACCTOAHMM, PABHOM BLICOTE UHCTPYMEHTA.

JonyctuM, YTO Ha MECTHOCTM Heo6XOAHMO Pa3GUThb [JIOCKOCTh
MNOP (puc.13) ¢ npoexTHLIM YKJIOHOM, HAIIpaBJeHHe KOTOPOTO Ha
pHCYHKe T0Ka3aHO cTpeskoit AB.
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Ha MectHocTs nepenocar touku A, B, C, D ¢ npoeKTHeIMM OTMeT-
KaMM, COOTBETCTBYIOIIMMH 3aJaHHOMY YKJOHY IJIOCKOCTH, M 3aKpel-
NAI0T UX KoJslkamd. OdeBHAHO, "y c o)
410 ToukH C ¥ D AOMXKHBI MMeETb :
OOMHAKOBblE OTMETKH. 3aTeM B
TOYKe A yCTaHaBJIMBAIOT HUBEJHD H
IpMBOAAT ero B paboyee
nonoxkende. Ilpm  31OM  OAMH A B
NOAbEMHBIH BHHT HUBeJHpa - — T ™
pacrojiaralor 1o JvHHMH AB, a aBa
apyrux — no aveun CD. HMamepus
BbICOTY npH6Opa i;, OTKJIAAbIBAIOT
ee Ha pefike, yCTaHOBJEHHO# B

toyke B. TlogbemMHbIM BHHTOM, m D D
PACIIOJIOKEHHBIM 10 JHHuM AB,
HaMIPaBAAIOT BH3HPHYIO OCb pr6bl Puc.13. Cxema nepeHeCceHuA Ha

o MEeCTHOCTb HakJIOHHOM I1IJIOCKOCTH
HUBEJHpa Ha OTCYeT II0 peHkKe,

paBHbIii BeiCOTe npubopa i;. B atom _

clyyae BEpTHKAIbHasA OChb BpallleHUs HHBeaupa OyleT MepleHANKYNApHA
NpoeKkTHOH TIIOCKOCTH. [/ KOHTPOJA IPaBHJILHOCTH  YCTAHOBKH
HuBeJMpa 6epyT oTcyeTsl Mo peffkam B Toukax C u D. OHM [QOKHBI
6bITb paBHbI BbICOTE ITPHOOPA iy.

JlnA neranpHoOW pa3GUBKM IPOEKTHOH IJIOCKOCTH Ha KaXxJOil BbIG-
PAHHO# TOYKe 3a6MBAIOT KOJbA TakK, ¥TOOBI OTCHYET NO peiike, [IOCTABJIEH-
HOWl Ha 3TM KoJbs, ObUT paBex BbicoTe npubéopa. Ilpu atom cnocobe
pa3buBkH B Npefenax MpoekTHo# miaockocty MNOP MOXHO BhICTAaBATD
KOJbs B JIO6OM KomyecTBe, 6e3 JONOMHHUTENbHBIX BbIYMCJIEHUH U H3Me-
PpeHMIA.

19. MNepeHeceHuUe rNasHbIX U OCHOBHLIX OCEMN

IlepeHecenne Ha MECTHOCTb NPOEKTAa 3KaHMA MJH COOPYXEHHA
HaYMHAIOT ¢ Ppa36HBKH TIJaBHbIX M OCHOBHBIX oOceit 1O JaHHBIM
reofieanyeckoif MOArOTOBKHM reHnJaHa (pa3GHBOYHBIM YepTeXkaM, CXe-
MaM), Tle YKa3aHa WX NPHBA3KA K MyHKTaM pa3sGHBOYHON OCHOBBI. '

I'naBHBIMM OCAMM HJIH OCAMHM CHMMETPHM NpPHHATO HasblBaTb [Be
B3aMMHO NepleHAUKyIsapHble THHUM (pHc.14), OTHOCMTENBHO KOTOpPBIX
3naHye WIH COOpYyXXeHHe PpaclloJaraercs. CHMMeTpH4YHO. (OCHOBHLIMH
OCAMH 3[aHUA MJIM COODPY)XEHHA Ha3dbIBalOT OCH, OOpa3yioliye ero KoH-
TYP B ILIaHe.
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B kauecTBe riaBHbIX Ocelt TMMEHHBIX COOPY>KEHHH: CIYXaT NPOAOIb-
Hbl€ OCH 3TMX COOPY>KEeHMH. [JlaBHblE ¥ OCHOBHBIE OCH ABJAIOTCA reojie-
3MYecKoH OCHOBOH AJIA MOcAeayIolMX pa36HBOYHBIX paGoT.

Ocy pas6upaloT OT MYHKTOB M/1aHOBOH pa36uBoYHON ocHoBbI (Kpac-
HBIX JIMHYH, CTPOMUTENBbHON CETKH, NMYHKTOB ITOJIMTOHOMETPHH ¥ JIp.).

[IpuMepbr pa36MBKY TNaBHBIX H OCHOBHBIX OCEil TNpuBeleHbI Ha
puc.14 u 135.

-
J
2y S
a 3 54
ds
. OFA
1B
Puc.14. Cxema pa36uBkH, Puc.15. CxeMa nepeHeceHus u
3aKPeNJIeHHs M NPUBA3KH 3aKPeNJIEHHA OCHOBHBIX OCelf:
[JIABHbIX OCEeH: 1 — MyHKTbl NIOJIMTOHOMETPUH;
1 — MyHKTbI CTPOMTEJbHO CETKH; 2 — TOYKM TEOAOJIMTHBIX XOOB;
2 — MOCTOAHHBIN 3HAK 3aKPEN/IEHHA; 3 — MOCTOAHHbIE 3HAKH 3aKpeneHMs
3 — MeTajIMYecKMit WITHIPb oceil; 4 — MeTaJ/IMYeCKHE LWITLIPH

Pai6uBky 31aHMH U coopyxeHHH CcJ0XHOH B nsaHe ¢opMBl
HAYMHAOT ¢ TlepeHecenus riaBHbIx oceit I-II, II-II (cM.puc.14), a
3naHui mpocTtoit popMbl — ¢ OCHOBHBIX oOceil. B nepsoM ciyyae ot
OTIOPHOTO IYHKTA NMEepeHOCAT M 3aKPeILIAIOT CHaYala OOHY M3 [JIMHHBIX
rnaBHbIX oOceH. 3aTeM nyTeM IIpOMEpOB HaXoJAT Ha Helt Touky 3
nepeceYeHua oceif. YCTaHOBHB TEOJOJMT B TOUKe 3, CTPOST NOJHBIM
NpMeMOM [Ba NpsAMBIX YIj1a W MNojydaloT Hanpasjenuve ocu [I-II.
OcHoBHble OCH 3aHHA pa36HBaIOT, MOJIb3YACh OTHECEHHBIMH K [JIABHBIM
OCAM KOOPAMHATAMY TOY€K BHELIHEro KOHTYpa 3aHUA.

[naBHble OCH 34aHMA 3aKpEMNJAOT Ha MECTHOCTH He MeHee 4YeM B
MATH TOYKax. 3akpereHus AOKHLI GbITb TeM HaflexxHee, YeM CJOXHee
3nanve. [114 3TOro NpYMeHSIOT 06pe3ky TPy6, pesbCcoB, Yroaka, CKOOBI
¢ puckamMu. HMx xpenAr Ha BO6AM3M PaCHOJOXEHHBIX 3aHHAX U
COOpYXeHMAX, JeKaAllMX Ha OCH ¥ ee NpofosDkeHWM. B mnpocrefumx
Cly4YaAx — 3TO JepeBAHHble CTOJIObI C rBO31eM, 3a6HTbIM CBEpPXY, KOCTbI-
JIY, MeTKH MacJITHOM KPacKM Ha 3JaHMsAX.
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Pa36uBKy OCHOBHBIX OC€i HaiYHHAIOT OT OMOPHLIX TYHKTOB C
IlepeHeceHUsA Ha MeCTHOCTh [BYX KpaMHMX Ttouexk: A/2, B/2
(cM.puc.15), onpenensomUx MonoxkeHHe Haubolee NJIMHHON TIPOAOTBL-
HOM oOCH, OT KOTOPOH B TNOCIeAyIOIleM IIPOBOAMTCA AaJbHEeMIIast
pa3éuBKa.

IMocTpoeHHeM NOJHBIM TPHEMOM INPAMBIX YIJIOB B 3THX TOYKAX M
OT/IO’KEHNEM B IOJIyYeHHOM HAIlPaBJIEHHM IPOEKTHOM JNHHBI MOJYYaloT
Toukd A/1 u B,/1. [Ina KoHTponsi M3Mepsaior JuHHMIO A/1 u B/1 u
CPaBHMBAIOT C NPOEKTHBIM 3HAYEHHEM.

[lepeHeceHne ocei OCyINecTBJsieTCsl pa3lIv4HbIMM crocobamyu, B
3aBMCHMOCTH OT peJibeha MECTHOCTH, BHAA ONMOPHBIX MyHKTOB, TOYHOCTH
pa3éuBoyHbIX paborT.

20. Cnocobbl U TOYHOCTb NEepeHeceHns ocen

Cnoco6 npsaMoyroisHbIX KoopanHat (nepneHAMKyJIsSpoB) rnpuMe-
HAeTCS ANA NepeHeCeHUs OCed 37aHMH M COOpYXeHMH, paclosIOXeHHbIX
BOJIM3H JIMHMH ONOPHOMH CeTH CTPOMTENbHON CETKM MM KpPacHOW JMHHH
3actpoiikn. U3 puc.16,a BuaHo, yto Baoab npsmolt MN oTK/IajbIBalOT
oTpe3ok d;, a 3aTeM TeOJOJMTOM M3 mojydeHHoH Toukm K Boccra-
HaB/IMBAIOT MepleHANKY/IAp AJMHOW d; ¥ TOAYy4aloT TOYKYy A yria
3faHuA. AHanorvyHo nonydvalor touky B. Ocp AB mapannenbHa im-
nu MN. [ns Kon'r;;ona M3MepAT ANVHY AvHwu AB ¥ onpegessior
olHN6KY B ee NOCTPOEHHH no ¢opMyse

fd = AB,,, - AB

np°

OTHocHTeNnbHass OIIM6KAa B [JIVMHe 1nepeHocuMod suHuM AB
npunnMaercss B npegenax 1:2000-1:10000, B 3aBMcHMOCTH OT THIA
303HMA WMJM COOpyXeHus. [/l TpOMBILIIEHHBIX COOPYXeHu# OTHOCH-
TenbHada owM6OKAa AO/KHA 6bITh HauMeHblied. OGbIYHO 3THM crocoboM
NIepeHOCAT Ha MECTHOCTb TOJILKO OHY OChb 3/1aHMSI MJIH COOPY>XEHHA.
[ToatoMy nvHMA AB sBIA€TCS OCHOBHOM A/ pa3GMBKH OCTaTbHBIX OCEH.
IocTpoeHneM NpsMBIX YI0B B TOYKaXx A ¥ B M NOCTPOEHHEM NPOEKT-
Hpix nuHnmit AC W BD mnosyyaloT Ha MECTHOCTH IIPOEKTHblE TO4-
kv C n D. Jlnsa xourpoan naMepswor quHuio CD, puarodamm AD n BC
U CpAaBHMBAIOT MX C [IPOEKTHBIMH.

Cnoco6 TNpAMOYrOJbHBIX KOOPAMHAT IUIMPOKO IIPHMEHAETCH B
[paKTHKe CTPOUTE/IbCTBA, TAaK KAaK O6ecrie4MBaeT JOCTATOYHYI0 TOYHOCTb
pa36MBKH TEXHMYeCKMM TEOJOJUTOM M He TpebyeT CIOXKHBIX U3MepeHHH.
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U3 puc.16,a BugHO, 4YTO OIMMOKA NepeHeceHMs TodeK A ¥ B
MIPOEKTa Ha MECTHOCTb Croco6oM MPAMOYTONbHBIX KOOPAMHAT 3aBHCHT
OT TOYHOCTH NTOCTPOEHMUA IIPAMBIX YIJIOB ¥ paccTosuuit d.

Puc.16. Cxema nepeHecenus oceii:
a — cnoco60M IPAMOYTOJIbHBIX KOOPAMHAT;
6 — Ccroco60M MOAPHbIX KOOPJAMHAT

Cnoco6 nonsapHbx Koopauuar (nomsapuslii) wvame
NPHMEHAETCS HAa OTKPBITOR M yN0GHOH A/ M3MepeHHA JIHHMH MecT-
HOCTH OT NyHKTOB OIIOPHOH CeTH MO YIJy MCXOJHOrO HalpasjieHus [0
MepeHoCUMOM TOYKU. IDTOT cnoco6 Hamboslee MaHEBPEHHbIH, AOCTAaTOYHO
TOYHBIE M [pPUMEHSETCA Ha CTPOMTENBHBIX [UIOINAfKaX, TrAe Her
CTPOMTENBLHOM CETKH. '

s nepeHeceHVs Ha MeCTHOCTb Toyexk A M B mepece4eHUs OCHOB-
HpiX oceii 3naHus (puc.16,6) HEOOXOAMMO OTBICKATD Ha MECTHOCTH
oropHele Touk¥ M ¥ N, 3HaTh BeJVMYHHBI Pa3aGUBOYHBIX YrjoB Py, P, u
JJIMHBbI TMHMI dy, d3.

Jl¥pexMOHHbIE YIJbI JMHAHA, 06pa3’ylomUX pa3GHBOYHbIE YIJIBI H
IUIMHBl JIMHEeHHON! TPHBA3IKH, BBIYMCIAIOT 10 KOOPAMHATAM KOHEYHBIX
TOYeK [IPOEKTa H ONOPHLIX NYHKTOB pellleHHeM o6paTHON reofesnveckoi
3agauy mo dopMyaaM:

teapa = St
Xa =X (25)
Y, -Y

t - B N

8Qng =T —— -
X, —X,

Ilo anre6pamMyeckMM 3HaKaM YHCIMTEJNSL M 3HaMeHaTeds [PaBOM
vyactu ¢opmyasl (25) onpenensroT pyM6bl JMHMA M IUPEKIMOMHblE
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yrml. Ilo AMpeKUMOHHBIM YyriaM JHMHHH BBIMMC/AIOT Ppa36HBOMHbIE
YTJIbI

By = apmn 'aMAi} (26)
B, =ayg —any.
JUmMHbI MHM IPHBA3KY HaXoaAT No (opmynam;
d= _Ay - Ax ; (27)
sina cosa
dy = Az - Ay
1 AM Y am (28)

dy = Oxgy + Aypy.

IIpn moMowu TeoposyuTa U MepHO# JeHThl (pyJeTKH) Ha MeCTHOCTH
CTPOAT yriawl B; ¥ [, OTKJIAABLIBAIOT PACCTOAHMA dy M d; M NOXy4alOT
TOMKH A M B, KoTopble 3aKpensioT KOJbSIMH.

[lns KOHTPOJIA N3MEPAIOT JUHUIO AB M NoJay4aloT pasHOCTb

fd = AB,, - AB,,.

OTHOCcHTeNbHas owwn6Ka HaMepeus fd/AB pomxHa 6bltb B
npeaenax 1:2000-1:3000 pas rpaxnaHckux H 1:8000-1:60000 naa
[IPOMBILITEHHBIX 30aHUH H COOPYKEHHH.

W3 puc.16,6 BuaHo, 4TO oLIMOKa IlepeHeCeHHMS TOYEK IIpOeKTa
CIOCO60M INOJAPHBIX KOOPAMHAT 3aBHCHT OT TOYHOCTH NOCTPOEHHA
yrioB B, , B, ¥ paccrosaunii d,, d; .

To4yHocTh B monoxenuun Todek A u B npH nepeHeceHMM HMX Ha
MECTHOCTb CIIOCOGaMH TIPSAMOYTOJILHBIX M IOJIAPHBIX KOOPAMHAT Onpene-
JIsI€TCA Mo hopMy e

) 2
m:j;\/-"id2+in—dd2, (29)
p

rie mp — CPedHAA KBaJpaTHYecKasd OIUMGKA MOCTPOEHHUA TOPHIOH-
TaJILHOrO YIJIa;
p — 4McJIo cekyHa B paauane (206265);
d — paccTosiHMe Ha MEOTHOCTH OT ONOPHOrO MYHKTa 10 (UKCH-
pyeMo# TOUKH;
md/d — OTHOCHMTe/NbHasi CPeAHsAs KBaapaTHyeckas oLIM6Ka OT/IOXe-
HUS PaCCTOSIHMSA.
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Pacyer TOYHOCTM NOCTPOEHHS pPa3OHBOYHBIX YrJIOB mp W [MMH JIH-
HHit my ocywecTBasAeTca no ¢hopMynamM:

<mp
my <5 (30)
m. md _m,

rae m; — [JOMYyCTHMas TEeXHWYeCKNMH YCJOBMAMYK ownb6Ka NepeHece-
H¥A Ha MECTHOCTb NPOEKTHON TOYKH.

Cnoco6 npAMoii yrnoBo#l 3aceYKM NPHMEHAETCA NpPH
nepeHeceHNY Ha MeCTHOCTb TOYeK INPOEKTa, PaCcCTOAHHE O KOTOpBIX
U3MepUTb 3aTPyIHHUTENBHO MJIM HEBO3MOXHO.

[lna nepeHeceHMs B HaTypy TOouk¥ A 3TUM crnoco6oM Heo6XoaNMO
OTBICKaTh Ha MECTHOCTH ONOpHble TOYKM M u N, 3HaTh BeJMYMHBI

pa3buBouHbIx yrios B; u B, (puc.17,a).

a
A B
/\./\\
Ci'/ a h \'le M d2

/
M'Ciﬁ” 35\27“\,N

Pnc.17. Cxema nepeHeceHus Toyek oceit:
a — cnoco60M NpPAMOi YIJIOBOH 3aceykH; 6 — Crioco60M JHMHEHHBIX JaceyeK

Pa36uBouynble yrabl B; ¥ P; BbIMMCIAIOT KaK Pa3HOCTb AMPEK-
UMOHHBIX YI/IOB, 06p2a30BaHHbIX MCXOJHOM CTOPOHOH M HanpaBJeHHAMU
¢ ee KoHeuHblx ToueK M m N Ha omnpegenseMyio touky A. Ilpu atoM
yroJ Y QOJs [OOCTHXXEHHS TOYHOCTH IlepeHEeCEHMA 3acevyky J0JKeH
npubamxarbes K 90°, Ho GbiTh He Menee 30° u He Gosee 150°.

[To u3BecTHBIM KOOpAMHaTaM omopHbix NMyHKTOB M, N m Toukm A
pelilenyeM o6paTHOl reoe3uyeckoll 3afauyl BBIYMCIAIOT JHPEKUMOHHbBIE
yribl COOTBETCTBYIOIUIMX Hanpasjenwni. IIpu stoM moawaylorcs ¢opMy-
namu (25).
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Ilo nMpeKUHOHHBIM yTJaM HalpaBJeHWH BbIYMMCJIAIOT YIJbl B U B

By =amy - aMA;}

Ba=ans— aypm-

(32)

TeoqomMT ycTaHaBIMBAIOT Hal ONODHOA TOYKOH M, OpPHMEHTHPYIOT
TpyOy no suHuM MN ¥ crpoAr yroa B;. Okojo TOYKH A 3aKpernuAloT
FOJIy4eHHbIH cTBOP JMHMH MA c noMombIO KOJbEB C HATAHYTbIM MEXAY
HuMH WHYpoM (OceBoit TMPOBONOKOH). AHANOTMYHBIM 06pa3oM 3aKpen-
asiot ctBop no auHUM NA. Ilepeceyenue HIHypoB 6yaeT B NpPOEKTHOM
touke A. [Ipu paboTe ¢ gBYMs1 TeomosMTaMu pa36UBOYHBIE YTJbI OTKJA-
[BIBAIOT OJHOBPEMEHHO.

TaxuM e o6pa3oM 3akpensiior Touky B. [l1s KOHTPOJA M3MepsAOT
JIVMHHIO AB ¥ CPaBHMBAIOT €€ C NPOEKTHOM.

ToyHOCTb NepeHeceHUs Ha MECTHOCTb NPOEKTHOH ToYKM A croco6oM
YIJIOBBIX 3aCeYeK 3aBUCHT OT PACCTOSHMH d; M dj 10 ONOPHBIX NYHKTOB
M n N, oum6ok noctpoenvs yrios f; , B2 ¥ BeawuwHBI yria 3acey-
KH 7.

Ou6ka m, NoJOXKEHHs TOUKH A ollpenensiercsa no ¢opmyJe

m =+ [d7 4 dZ, (33)

psiny
rAe my — CcpefHsAs KBaJpaTHuecKas NOrPEIIHOCTh [IOCTPOEHHS YIJIOB
Biu B
¥ — YroJ 3acedKM NpH TouKe A;
dyn d; — paccTosinMs OT ONOPHbIX NYHKTOB M u N 10 Touky A.

Pac4eT TOYHOCTH NOCTPOeHMs Pa3GUBOYHBIX YIJOB Mgy, Mgy ONpPene-
nsietcs no ¢opmye

(34)

m, siny
Myy, Mgy & ——
sin1"\/d? + d?

1
206265

Cnoco6 savHetHOHW 3aceuykHu I[pUMeHAETCH HAa POBHOH
OTKpBITON MECTHOCTH, KOr/a IpoeKTHble paccTosuus d, u d, (puc.17,6)
He NpeBbINAIOT AJAHHBI MepHoro npmbopa. [Ipu aToM ofecneunBaercs
JOCTaTOYHasA TOYHOCTb M IPOM3BOJAMTE/BHOTTL H3MePEHHI.

Paccrosuua d; u di [/1A OTBETCTBEHHBIX 34aHHH M COOPYXXEHHUH
olpefessAlOT pelleHMeM oOpaTHOH reoze3vdecKoit 3agaud, a [as
NPOCTBIX — rpapu4eCKNM METOLOM.

rae sini” =

54



Jlns mepeneceHMs TOYKM A HAa MECTHOCTb B Touke M 3aKperumsiercss HyJieBoe
[eJieHne PYJIETKH M paZMycoM, PaBHbIM dj, PO4EpHMBAIOT HA MECTHOCTH Jyry. 3a-
TeM HyJieBoe JieJieHHe JIEHTb! 3aKPeIUBIioT B To4Ke N M MPOYEpPHMBAIOT Ayry pamHy-
coM d,. Tlepeceyerme Ayr 6yzeT B IIPOEKTHOM TOUKe A.

TouHocTb NepeHeceHHs Ha MECTHOCTD NPOEKTHOH TOYKH A criocoboM ym-
HeHHBbIX 3acedyeK 3aBHCUT OT OLIMGOK OTJIOXKEHHA paccTosiHWit dy, d, u yraa
33CEUKH 7.

O1nbka B MoJsIo)KeHH TOYKY A olpegesercs no ¢opmy.e

2 2 2
m, = (L"ﬂ) A9t Lo '"_d,/i’ (35)

d siny siny

rae my; — CpeJHAA KBaJpaTHyecKas olIMOKa OT/IONeEeHHs paccTosuuil dy u
d; Ha MECTHOCTH,;
Y — YyTOJ 3ace4yk¥ (PHKCHpYyeMOH TOYKH A. _

Cnoco6 CTBODHOW 3ace4YKy MpPUMEHSETCS NPH HAIMYNM
CTPOMTEIbHON CEeTKM WJIM 3aKpeljleHHbIX Ha MECTHOCTH TJIRBHBIX H OCHOB-
HbIx oceil 3maHmit, coopyxxennit. Ha puc.18. nokasana pasbuska 3gaHus
crocoGoM CTBOPHBIX 3acedyeK. [IpOEKTHYIO TOUYKY B 3TOM CIyuae onpeaesior
nepecevyeHHeM ABYX CTBOPHBIX JIMHHH, KOTOPbIE NOJYYAIOT C MOMOLUbIO TEO-
JIOJIUTA MJIN OCEBOH MPOBOJIOKH,

Pic.18. Cxema nepeHeccns B HaTypy oceit 3aanMA
OT CTPOMTE/IbHOH CETKH CnocoGoM CTBOPHOI 3acCYKH
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ITo croponam cerku I-IV u II-III oTk.JaablBalOT OTpE3KH, paBHbIE
[IPOEKTHOMY pa3Mepy 4, 4@;, M IO IIOJYYEHHBIM TO4YKaM C IIOMOINBIO
TeofionTa cTponT cTBop oceit 1-1 u 13-13. Ilo croponam I-1I m IV-III
OTKJIafibIBAIOT OTPe3kH b, by M MO MOJYYEHHBIM TOYKaM CTPOSIT CTBOP
ocelt A-A u B-B. Ilepeceuenne oceit naeT TOUKy YrJoB 3/aHHA.

YKa3aHHbIMH Bbillle CHoco6aMH MOXKHO IIPOM3BOAMTL pPa3GHBKY
3faHMit ¥ COOpDYXeHHH Ha 3aCTPOEHHbIX YYaCTKaxX OT MECTHbIX
npeaMeToB (HanpuMep CyIIECTBYIOMX 3iaHuit). Tak Kak TOYHOCTb
Pa3GUBKH OT MECTHBIX NpPEAMETOB CPABHHUTEJIbHO He(OJblIast, TO Treoje-
3UvYecKas MO/JTOTOBKA JAaHHBIX OCYINECTBJAETCS rpadMyecKUM METO/I0M
mo niaHy KpynHoro Maciuraba. Ha puc.19. nokasaHbl BapHMaHTBHI Nepe-
HECEHMA HAa MECTHOCTb NPOEKTHBIX TOYEK M JMHHMH OT MECTHBbIX Npea-
MeToB. [IpHBe/ienHble cyyan pa3GUBOK He TPeGYIOT JAETAIBHBIX TOSCHE-
Hui. To4YHOCTD NEpeHeCeHHs 3/leCh KOHTPOJMPYETCS H3MEpEHMSAMH Ha
MECTHOCTH M IIpOBepKOH IOJIOKEHHWsA IPOEKTHbIX TOYEK M JHMHHHK
OTHOCHTEJBHO JPYTHX MECTHBIX MPEAMETOB,

N/

d \d, d.
d,| \\\ ///
! \ /
e VX
Dd, A ) 7N
A B

Puc.19. Cxema mepeHeceHHs Ha MECTHOCTb OCH 3/IaHHA:
a — 1o CTBOpY 3[aHMH; 6 — NO NePleHAUKYIADY;
B — 0 JIMHEHHbIM 3aceyKaM
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Masa 4. TEOAE3WHECKOE OBECIMNEYEHUE
CTPOUTENBLCTBA NOA3EMHOW YHACTN 30AHUA
W COOPY>XEHUIA

21. JTanbl U TOYHOCTL AeTaNbHON pa3tusku

B coctap paGoT B NOA3EMHON YacTH, TPeOYIOLIHX Treoe3n4ecKOro
obecrniedeHys, BXOJAT. YCTPOHCTBO OGHOCKH M 3aKpeITlJieHne oceil, pbiThbe
KOTJIOBAHOB ¥ TpaHulef C 3auyMCTKOM JHA H OTKOCOB, MOHTaX ¢YH-
[aMEHTOB, CTeH II0JBAjla M IEPEKPbITHS Haf HHUM, YCTPOMCTBO MpHAM-
KOB, JNMGTOBBIX WIAXT, NpoOKJIagka TPy6 caMOTEMHON KaHa/IM3IalWH,
MOHTa)X oGopynoBaHnsit B nogsaje (KOTJOB, HacOCOB M T.IL.).
3akaH4yuBaerca MOA3eMHan vacTh (Hy/n€BO#i LMKJI) CTPOMTENBCTBOM [0
Hy/N€eBO OTMETKH, 3a KOTOPYIO IIPHHHMAIOT YPOBEeHb YHCTOrO mosia 1-ro
aTé&Ka. JTo nepBuilt 3Tan pa3GHBKH.

ITocne nepeneceHnss Ha MeCTHOCTb IJIaBHBIX M OCHOBHBIX Oceif 3aa-
HMil, COOPYXXeHMiI BBIMOMHAIOT BTOPON 3Tanm pa36uBkd. OT raaBHBIX H
OCHOBHBIX OCeli TEpPeHOCAT H 3aKpeNJAIT [CTOJHHTEJbHbIE OCH,
XapaKTepH3yIollye OTAe/bHble YacTH 3[]aHNH, COOpYXKeHHIl B IIaHe H 10
Bbicote. OT HMX Pa3sGMBAIOT M 3aKPENIAIOT TOYKH Ocell M OTMETKM AnA
YCTaHOBKH B IIPOEKTHOE T10JI0XKEHHE CTPOUTEIbHbIX KOHCTPYKLMIt.

HetanbHast cTpoMTeNbHAA pa3bHBKa, oONpeleasiolllass B3aHMHOe
PacrojioXeHHe 3JEMEHTOB KOHCTPYKLHH 3faHHMii H COOpyXeHHH, a
TaK)e MOTIOJHHTEIbHBIX OCEH OTHOCHTEJLHO OCHOBHBIX, BBINOJIHAETCS
TOYHee, YeM Pa3bHBKa IJIABHBIX W OCHOBHbIX OCEH.

Ha tpetbem atane (npy 3aBeplneHMM CTPOMTEJbCTBA 3JaHMi, COOpY-
MEHWH) pa3buBalOT M 3aKPeIUAIOT TOYKM MOHT@XHBIX (TeXHOJO-
TMYECKNX) OCell AJ/IA YCTAHOBKM B IIPOEKTHOE IOJIOXKEHWEe KOHCTpYKuMii
H TeXHOoJOTHYecKoro oGopynoBanmsa. BBHAy TOro, 4TO MOHTa)KHBIMH
OCSIMH OIIpE/IE/IAETCS BIaMMHOE IOJIOXKEHHE KOHCTPYKLHMM M TexHoso-
rnvyeckoro o6opynoBaHMs, Tpe6OBaHMSA K TOYHOCTH 3]€Chb ellle Bhillle,
4yeM K JeTasbHOH CTPOMTe/bHOIM pa36HBKe.

TOYHOCTD BbLITIOJIHEHHA JeTaJbHON pa3GMBKM 3aBUCHT OT THINA
34aHM#l M COOpY)KEHMH, 3TaXKHOCTH, BBICOTHI, MaTephata M KOHCT-
PYKLUMH, TEXHOJOTHYECKHX O€OOEHHOCTEll IIPOM3BOACTBA M PerjaMeH-
tapyercs [22], a takke T'OCT "CucreMa oGecrieveHWsi TOMHOCTH Teo-
METpHMYECKHX ITapaMeTPOB B CTPOMTENDBCTBE .

Cnenyer pasanvarb JBa BHAa AONYCKOB TOYHOCTH NpH pa3GHBKe:

1) nmomyck A, TOYMOCTH IepeHeCEHWs Ha MeCTHOCTb NpoeKTa 3naHMi
OTHOCWUTE/IbHO IIYHKTOB Pa3GHBOYHO} OCHOBBI;
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2) AONYCK A TOYHOCTH BO B3aHMHOM IIOJIOXKEHMM 3/1aHHif, coopyxe-
HMH M [JeTaibHON pPa36UBKM HMX TOYEK OTHOCHTEJbHO TIJAaBHBIX WJIH
OCHOBHBIX oceil. Ero Ha3bIBaloT CTPOMTENBHBIM JOMYCKOM.

Ecan nonoxenne oceit onpefensoT Ha NuaHe rpacdvecku, TO
HONMyCK A, paBen rpadmHyeckoi TovyHocTH Macwtaa mnaaHa. [Ipu
neTajbHON pa36uBke 3agatorcsi Gosbimeli TounocTeio. Hanpumep, ecam
AOMyCTHMOEe OTKIOHenne Mexay 3aauuamu no CHully * 5 cM n pas-
6uBKa npou3poanTcsa no niaady M 1:1000, To npeaenbHas rpaduueckas
TOvyHOCTb NMnaHa coctaBuT 0,2 MM x 10 M = 20 cM. CaeaoparesbHo,
TOYHOCTb Da3GHMBKH 3/aHMA /O/DKHA MpPEeBbINATh TOYHOCTb MNJaHa B
4 pasa.

leno B TOM, YTO CyMMapHBIi CTPOMTE/NbHBIA AONMYCK A COCTOMT H3
JONYCKOB Ha M3roTOBJeHHe KOHCTPYKUMH A,, Ha Te0e3u4ecKoe
nocTpoenne (pa3buBKa, 3akpernsienve) ocedl A;, Ha OTKJIOHEHHME OCH
KOHCTPYKUMH OT Da36HBOYHONH OCH NpPH MOHTaxe A,. ITH [OMycKH

HE3aBUCUMDI ADPYT OT Jpyra H IMO3TOMy A = Ai + Af. + Ai . IIpnunman

MX PABHBIMH M YYMTHIBas, YTO An, < 3m, NOJYHMHMM, YTO CPeAHAs KBaapa-
THYeCKasA OLIMOKa IeOMETPHMYECKOrO NapaMeTpa m, H3-3a HETOYHOCTeM
JleTabHOM pa3GuBKM He JO/UKHAa Obith Gosee 25 % CTPOMTENbLHOrO
pomnycka: A, < 0,5A wmm m, < 0,25A.

[IpeaycMoTpeHnble HOpPMaMM JIONMYCKH HE JaioT MOJHOrO INpea-
CTaB/EHHA O TOYHOCTH, C KOTOPOH cJeAyeT MPOM3BOAMTDL pa36uBky. [lrs
3TOrO ellle HYXCHO 3HAThb BEJHYHHY OTHOCHTesbHOHN omubku. Hampumep,
€C/H TpH YCTaHOBKe KOJIOHHbLI IONYCKAETCS OTK/IOHEHHE B OCAX * 5 MM,
TO TPOJeT MeXAy AByMA KOJOHHAaMH He HOJ/DKEH COAepXaTb oumO6ky
Gonee + 5V/2 = +7mM. Toraa npu nposere 12 M OTHOCHTE/bHAA OMMGKA
A0MKHa GbiTh He Goaee 7:12000 = 1:1700.

Tax Kak TO4YHOCTh pa36MBKHM AOJKHA ObITh Bhille TOYHOCTH ILJaHa,
T0 AnA ofecnevyenns TpeOyeMON TOYHOCTH MOHTa)Ka KOHCTPYKLMH
pa3GHBKYy CneAyeT NPOM3BOAWTL XOTs 6bl B 2 pala TOYHEE MX MOHTaXa.
TlosroMy B HameM InpHMepe H3MepeHHMe JMHHH TIpH pa3buBke
norpe6yeTrcs BLINOJIHATH C OTHOCHTE/IbHOH omnbkoi ne 6o1ee 1:3500.

To4yHOCTb TeoJe3nyecKHX pa3GUBOYHBIX paboT B NpOLiECCE CTPOH-
Te/IbCTBA NMPHUHUMAETCS B 3aBHCHMOCTH OT 3TaXHOCTH 3/1aHUA, BbICOTHI
COOpPY)KEHMH M MX KOHCTPYKTHUBHBIX pelleHHi, CIOCOG0B BBITIOJHEHUS
COeJIMHEHUIA, COMpsIKEHNII M Y3/I0B C YYeTOM BeJHYMH, NIPHBEAEHHBIX B
Tabn.2.
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Tabauna 2

[Torpemmoctn naMepenuii npu pa36UBOYHbIX paboTax

Homnycrimmele
HHe KBaJpaTH4ecKHe
MOTPELHOCTH  H3Me

cpen:

Knacc| XapaxteprcTvka 3gamini, coopyxeHuii © |permit npy  pa3tu
TOY- KOHCTPYKLIMIA BOYHEIX padoTax
HOCTH yTJl0-| JIMHeH- | onpe-
Bble | Hble | fene-
n3Me-{ uame- | Hue
pe- | perma | otMe-
HMA K nepe-| TOK,
HOC TIO | MM
BBICOTE
1-P |Mera/unreckite KOHCTPYKIMYM, cOOpHBIE XKeJje- ’
306€TOHHbIE KOHCTPYKIIMHM, MOHTHpPyeMble METO-|
IOM caMOUKCALMM B Y3JIaX 10 11:15000] 1
2-P |3namma penue 16-Tv aTaxeil uum ¢ poneTaMu 1
6osee 36 M M coopyxeHHs Bbicoroit Gouee
60 M 10 [{1:10000] 2
3-P (3nanmusa Bbiie 3-Th ataxkedt U 1o 16-TH MK C
nposeramu Gonee 6 M 1 10 36 M M coopyxe-
HuUs BbicoTol Gosee 15 M u xo 60 M. Merasn-
JIMdeckne, cOOpHBIe Ke1e300eTOHHBIE KOHCT-
PYKLHMH CO CBapHbIMHM M OOJTOBBIMH COE€JH-
HeHuAMH. [IpocTpaHCTBeHHbIE M TOHKOCTEH-
Hble MOHOJIMTHBIE JKee306eTOHHbIE KOHCT-
PYKLKHM B NEPEABHKHON M cKoJbasInell oma-
ny6Kax 20 |1:5000) 2
4-P (3paHmsa a0 S-TH 3Takelt MM C TIpPOJETaMH
no 6 M M coopyxenus BbicoTOM a0 15 M.
’Keneaoberonnbie MOHOIHTHBIE KOHCTPYK-
LMK B [epecTaBHOM M cTallMOHapHOH oIma-
nAybkax. KoHCTpykumn H3 GeTOHHBbIX 6/10KOB
u kupnuya. JepepsHHble KOHCTPYKLHH 30 [1:2000f S
5-P |3emnsHbie coopyxeHHs 45 11:1000{ 10
6-P 60 | 1:500 | S0

IIpoune coopyxenus
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22. YcTpoicTBo 06HOCKM W 3aKkpennexne ocel

[na perasbHolt pa3GHBKYU 3/1aHHI M COOPYKeHHUit, 3aKpellieHHa ocei
M TepefladH MX B KOT/JIOBaH M Ha (pYHJAMEHTBI 1O NMEPUMETPY 3/AHHUSA
HWIH COOpPYXEHHsA ycTpauBaloT o06HOCKy. Ona ObIBaeT CHJIOLIHOM
(puc.20,a), ckameeynoit (puc.20,6) nau crBopnoit (puc.20,B).

o
5

>
&

Puc.20. Tunbr 06HOCKH:
a — CiJIolHasA; 6 — cKaMeeyHas; B — CTBOpHas

Cnnoumas o6HOCKa npeicraB/sieT cO60M psl BKOMAHHBIX B 3€MJLIO
croa6oB ¢ maroM 2-3 M ¢ NpHOHUTO K HUM OOpPE3HON NOCKOM TOJMIHHOK
40-50 MM.

CkaMeeyHan 06HOCKa COCTOMT M3 [BYX CTOJIGOB M JOCKH, PacloJio-
JKEHHBIX NepNEeHAHKY/IAPHO JHHHH OCHOBHBIX OCEH.

CreopHasa (cron6uatasn) OGHOCKA COCTOMT TOJIBKO M3 OTAEJbHBIX
cToI60B, KaXK/Jas Napa KOTOPbIX 3aKpeIlIseT 041y M3 ocei.

O6HoCcKy CTpOSAT Ha pacCTOsHMH 3—5 M oT KoraoBaHa. Croa6bl
OGHOCKM 3aKamlblBAIOT Ha TAyOMHY 1 M, a J0CKM NMpHUGHBAIOT Ha OJHOM
yposHe Bbicoroit 0,4—1,2 M, yTo6bl IO HX BepXHUM IpaHaM yAOGHO
OblI0 OTKJaAbIBaTh IPOEKTHble paccTosHus. [aa Toro, 4ro6pr He
JOMycKaTh OMOO0K B JHMHEHHbIX M3MEPEHHAX M 3a HAKJIOH OTKJaAbl-
BaeMbIX NMPOEKTHBIX PACCTOAHMA Ha OGHOCKE OHA JO/KHA ObITh TOPM3OH-
TaJbHOM, a €€ CTOPOHBI MNPAMOJHHEHHBIMH M Mapa/lIeIbHBIMH OCAM
3/aHHS. '
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Han6onee paumoHambHON W NMpOYHON SIBJIAETCH WHBEHTAPHAA MeTasl-
JnHveckas ofHocka. [lna eé ycTpoiicTBa BMeCTO [€PEBAHHBIX CTO60B M
[OCOK HCIIOJIb3YIOT METAIIHYECKHE CTONKH M TOPDH3OHTAJIbHBIE IUTAHTH,

Ot Bcex uenrpos L, M, N, K (puc.21) mepeceyeHHs OCHOBHBIX
oceff 3jaHMA, 0O WX HANpaBJEHWIO OTKJIAABIBAIOT BBIGpAHHOE PacCTOs-
Hue a0 ofHockM M mnomyyaroT Touku A, A', B, B, I, I', II, I,
(puKCHpyIOIIHe YCTaHOBKY KpalHHX cToek o6HockH. CTBOpHOCTB
[IPOBEPSIETCA TEOJ0NTOM, YCTAHOBJIEHHBIM Ha/ LEHTPOM.

r . I
r S
[ R e B' Cmoiixu obnocxu
L M
HImanea
T
Ab__ K Ny _4A
! !
3 q
I L

Puc.21. Cxema ycTpoiicTBa HHBEHTapHOH METaTIM4ecKoil O6GHOCKH
Y TlepeHeCeHHs OCHOBHBIX OCel 31aHMA

Yrabl B mepece4yeHHH CTOPOH OGHOCKH AOJDKHBI OBITh NPSMBIMH. JTO
yCJIOBME KOHTPOJNHpPYETCA MyTeM MX M3MEPEHHs TEOJ0/IHTOM, YCTaHABJIH-
BaeMbIM B Toykax A, A’, b, B’ u r.n. llenTphl ycTaHaBAHBaEMbIX CTOEK
JO/DKHBI HAXOAMTBCA CTPOrO IO JIHHHM CTBOpa, YTO6BI BBIAEpXKaTh
NpsMOHMHEeHHOCTh 06HOCKH. OTKJ/IOHEHHME CTOEK OT BEPTHKAIH CBbIlIE
1 MM He aonyckaerca. [loc/le ycTaHOBKM CTOeK MOHTHPYIOT IUTaHTH,
KOHTPOJMpYS HHBEJMPOM HeOOXOAMMBIH ypOBEHb HX  BBICOTBHI
(0,4-0,6 M) oTr 3eMJH.

Ha o6xocky ¢ nmoMolbio TEOAOJHTa IIEPEHOCAT OCHOBHbIE OCH 37a-
HHa. [[J4 3TOro TeONONMT yCTaHaBJWBAIOT Haj Toukoit I mo cTtBOpY
I-1I, a 3atem naBogaT TpyOy no cteopy I-I' ¥ na ynanenno#t mranre no
GHCCEKTOPY KpelAT IOABHXKHOM XOMYTHK Tak, 4To6bl Npope3b HJIH
metas AMA (PUKCALMH NPOBOJOKH Ha HeM COBMajana C BEPTHKAIbHOM
HUTBIO TPYObl TeOJOJHTa. 3aTeM TEO/0JHT YCTAaHABJMBAIOT HAa MPOTH-
BOMO/IOXKHOH Touke II ctBopa I-1I ¥ nosTOpsIOT Te Xe AelcTBASA.

Jlns nepeHeceHMs Ha OGHOCKY NpPOMEXYTOYHBIX OCedf OT Kakoii-1m60
OCHOBHOH OCH OTKJaAbIBAIOT [0 BepXHeMY Kpalo OOHOCKH NpPOEKTHbIE
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PacCToOAHKMs B TIpAIMOM M ob6paTHoM HamnpasiennAax. Ilonoxenne 3THX
oceil PUKCHPYIOT TIOABHIKHRIM XOMYTHKOM C TaGM4Koii, o6o3Hayaolneil
HaMMEHOBAHHE OCH.

IIpn BbIHECEHMH OCHOBHBIX Ocell Ha JepeBSHHYIO OOHOCKY TEeOAOJUT
yCTaHaBIMBAIOT B TouKe L, rae nepecekalorcs ocu I u B, HaBoasT uentp
ceTku Ha reo3aad K, o6o3navalomuit Touxy mepeceyenusa ocu I ¢ A

(puc.22).

Cmeopnue
3HaKU

ad

Puc.22. Cxema nepenecenns ocelt 3qaHus
Ha OOHOCKY W CTBOPHbIE 3HAKH

Ilocne atoro ammaany 3akpenisioT, H3MEHAIOT HaKJAOH TpyOGbI,
yTOObl YBHAETb BepXHuil cpe3 OOHOCKH, Ha KOTOPOH OTMeYaloT IBO3/IEM,
3apy6Koif MJIM KapaHJallHOX JHHHEH TOYKY, COBMajawmyio ¢ n3obpa-
JKEHHMEM lIeHTpa CeTKH, M IOJNMCLIBAIOT HadBaHue ocH. [ToBeprys TpyOy
yepe3 3€HHT Ha [IPOTHBONOJIOXKHbI KoHnen ocum [-I, orMevaor Ha
06HOCKE TOYKY MO LEHTPy CeTKH. [IpHdeM [AAA YCTPaHeHMsA BJIMSAHUA
KOJIIMMAIMOHHO}N ONMOKH TpyGbl MpPOBEPAIOT 3TY TOYKY NpPH APYTOM
[OJI0)KEHUH BEPTHKANLHOrO Kpyra. EciM NOnyyYnTcs pacxoaeHne C
NepBOM NOMETKOMN, TO HAXOJAAT CPEAHIOID TOYKY MeXAY HHUMH, KOTOpOi u
MOJb3YIOTCA B AajibHeimeM. _

He cuuMan TeodonMTa, TaKMM ke crioco6oM No Touke M OTMe4aloT
Ha o6HocKe nosnoxkenwe oci B—D, koTopas nepneHAMKY/ApHa K yXe
pa36yToii. 3areM TEOJOJHMT NEPEHOCAT B TIPOTHUBOMOJOXKHBIA YTOJ, TO
ecTb B TOUKy N, Ille nepeceKkaloTca ABe JAPYTHe OCH, M BbIHOCAT HX Ha
obnocky. KoHTposb mnonoxeHusa oceff ocCyImecTBAAIOT IIPOMepoM pac-
CTOAHUA MEXAY HUMM.
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PasbuBky oceil Ha, K o6HOCKe NpPOBEPAIOT M NPHHHMAIOT MO aKTy.
OTki0oHeHHe MeXy HMMHM He JOJ/DKHO NpPEBBINATh 5 MM A pa3MEpOB
a0 10 M 1 20 MM — ans pasMmepoB 10 100 M n Gosee.

Ot penepoB Ha OGHOCKY MEPEHOCAT M OTMEYAIOT KPacKoi HyJieBbie
TOYKH M HyJIeBble TOPM30HTbI, OT KOTOpBIX OTKJAALIBAIOT BbICOTHLIE
3/MeMEHTbl 3haHuA: IIy6uny dyHAaMeHTa, ypOBEHb IIOJIOB, [OTOJKOB,
NOJOKOHHMKOB H T.n. HavamoM HcYHC/IeHMs BBICOT MHPH HOCTPOiike
3faHuii 6epyT ypOBEeHb YMCTOro [0Jia NEPBOrO 3Ta)Ka M HA3LIBAIOT €ro
HyJIEBBIM TOPH30HTOM.

B nponecce cTpOMTENBCTBA A0MIKEH OCYLIECTBATHCA NMEPHOAMIECKH I
KOHTPOJb COCTOSIHMSI OGHOCKM M IIOJIOKEHMS 3aKpeIJIeHHbIX Ha Heii
ocel.

B uensx coxpaHHOCTH Ha AJMTE/NBHBLIH IEPHOA CTPOHTE/NBLCTBA, a
Tak)Xe Ha CJAy4yail BOCCTAHOBJIEHHA YTpayeHHbIX oOcCeil .Ha OGHOCKE To
KaKMM-IH60 TNpHYHHAM HX [OMOJHHTENbHO 3aKPEeI/IIOT CTBOPHBLIMH
sHakamu [-1', 2-2', a—a’, 6—6' (6eTONHBIMH, MeTaNNHYECKUMH CTOIOU-
KAMM C Hace4Koil), pasMelleHHbIMH B 3JAlIMIUEHHOM OT MOBPEXIEHHIl
mecre. OHH yCTaHaBJMBAIOTCA HA MPOJO/DKEHHM T[JIaBHBIX HJIM OCHOB-
HbIX Oceif, cTporo mo crBopy, Ha pacctosHHK 20—-30 M oT crposerocs
34aHuA.

23. YCTpONCTBO KOTSI0BaHOB

IIpu ycrpoiicTBe KOT/IOBAaHOB BBINOJHAIOTCSA CJEAYIOIIHE OCHOBHbIE
onepauud; pa3GMBKa KOHTYPOB KOTJIOBaHA, YCTAHOBKAa OGHOCKH, BH3IH-
POK, KOHTDOJIb 3a OTPLIBKOH KOT/IOBaHa, 3aYHCTKa SHA M OTKOCOB, Iepe-
gada oceil M BBICOT B KOTJIOBAH, MCNOJHHTEIbHBIE CBEMKH OTKPBITOTO
KOTJIOBaHa.

o pa36uBkM KOTJIOBaHa MO Pa36MBOYHOMY YEPTEXKY YCTaHABJHBAIOT
pasMepbl 3anaca BHelIHero ofpe3a OCHOBaHHS dyHIaMeHTa M [ayGUHY
€ro 3ajJOXXeHHsa. 3anmac HeoOXOAHM /[Js NpeAOTBpalleHHA oT ofBala
OTKOCA KOT/IOBaHAa M /I8 YCTAaHOBKH onany6xu. Pasmep 3anaca saBHcHT
oT ray6uHbl KoT/N0BaHa (1ipu riy6une 2-3 M npunuMaercs B 20 cM).

OT OCHOBHBIX OcCelfl 3/1aHHS, 3aKpeIUIEHHLIX Ha MECTHOCTH HJIH
o6HocKe, pa3buBalOT TpaHKIy BHYTPEHHEr0 KOHMTYpa KOT/IOBaHa C
yderoM MNpPHHATOIO 3amnaca BHeLIHero ofpesa OCHOBaHMA GYyHAaMEHTA.
Ot Heé pa36MBAIOT TpaHMLy BHeluHero KonTypa (BepXHeit 6poBKH)
KOT/IOBaHa C Y4eTOM KpyTH3HbI OTKOCA.

I'panuily BHeIIHero KOHTypa KOTJIOBaHa 3aKPEMIAIOT Ha MECTHOCTH
KOoNbAMM depe3 Kaxabie 5—10 M, MexXIAy KOTOPBIMH HAaTACHBAETCA LIHYD
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WJIH JleJIaeTCA KaHaBKa Ha 1-2 INTBbIKa Jonarhl AaA o603HavYeHWA rpa-
HHLBI BCKPBITHA KOTJIOBaHa.

[na pa36uBku TpaHilleit MOA JeHTOMHhIe PYHAAMEHThI OT OCHOBHBIX
ocell 3MaHMsl BNpABO M BJEBO OTKJIAALIBAIOT BEJMYMHBI, B CyMMe
COCTaBJIAIOINE IIMPHHY TIOIOMBbI (PYHAAMEHTA.

Pa36upka kornoBaHOB moJ cron6yatbie ¢YHAAMEHTHI BeAETCA IO
OCHOBHBIM M BCIIOMOTaTE€bHbIM OCAIM, B CTBOPE KOTOPBIX- HAMEMAIOTCs
ueHTpbl dyHAaMenToB. OT LEeHTPOB Pa36HBaeTCss KOHTYp KOT/IOBaHa.

Konrposnb 3a xonoM BbieMKH TPYHTa H J0BefieHHe ITyGHHBI KOT/IO-
BaHa [0 IIPOEKTHOH OTMETKM €ro AHa OCYLIECTBJAIOTCA C IOMOMIbIO
BH3HPOK MJIM HHBEJHpA.

[locTosiHHbIE BHM3MPKH B BHAE FOPH3OHTAJNbLHLIX NMJAHOK NMpHOHBaIOT
K cToj6aM 06HOCKHM Ha OfHHaKoBOi Bbicote (06bIYMHO Ha 1 M Bbillle
HyJeBolt oTMeTku). Ha nuanke noanmuchiBaT OTMETKY BH3UDKH.

Yro6nl onpenesnTdb, BbIOPaH JIH PYHT M3 KOTJOBaHa N0 IMpPOEKTHOH
OTMETKH, Ha €ro [He yCTaHaBIMBAIOT NEPEHOCHYIO (X010By10) BU3MpPKY
B Bujae peiikn. Ha peiike xpackoli OTMeYalOT AMHMIO, PAcCTOSHHME /0
KOTOpO# OT MATKH peiiKH paBHO Pa3HOCTH OTMeTOK pefpa IJIaHKH IIoC-
TOAHHOH BH3NPKM H IPOEKTHOrO AHA KoTJoBaHa. Ecau auHHMA Ha
XOJI0BOH BH3IHMpKe OKajXETCs Bbillle IIHYpa, HaTAHYTOro Mexay 6ianxail-
IINMH TJaHKAMH, TO TPYHT H3 KOTJIOBaHa ellle He BbI6pPaH /O NPOEKTHOMH
OTMETKH.

Yro6bl OnpeiesuTh C NMOMOWIBLIO HHUBEIHPA (DAKTHYECKYID OTMETKY
[Ha KOTJIOBaHa, yCTaHABJIHBAIOT HUBEJHPHYIO PefiKy CHavaJja Ha penep ¢
H3BeCTHOH oTMeTKoH H|, M 6epyT mo peiike oTcuyer a. 3aTeM peHKy
MEPEHOCAT Ha AHO KOTJoBaHa M GepyT orcueT B. IlpeBnimmenne Mexnay
perepoM M TOYKON AHAa KOTJOBaHa Gyaer h = a — B. [Ipn6anias npesbl-
II€HHEe CO CBOMM 3HAKOM K OTMETKe Derepa, NOJy4aloT OTMeTKYy [Ha
KOT/IOBaHa B JaHHOH TOYKE:

H =H,th - (36)

Kontponnpopate aocTHikeHHe NpPOEKTHOH OTMETKHM /[JHa KOT/IOBa-

Ha H)? MOXHO no 3Ha4YeHMIO MpeABApPHTENbHO BbIMHUC/IEHHOTO OTCYETA B
Ha peiKe;

B=H, +a-HpP. (37)

Bolemky rpyHta B KOTJOBaHax H TpaMIlleAX 3aKaH4MBaloT C

Heno6opoM Ha 10-20 cM 10 MpoeKTHON OTMETKH, mMocje Yero AejaaioT

3aYHCTKY [Ha KOTJOBaHA BPYYHYIO IO Pe3yJ/bTaTaM HHBEJAMPOBAHMA €TO

no KBagpaTaM. BeplIMHBI KBagpaTOB 3aKpENJIAIOT KOJbAMH, BEPXHHE
cpe3abl KOTOpbIX (MasKy) pacloNaraloT Ha YpOBHe IIPOEKTHOH OTMETKH,
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M no HUM BeayT 3auMcTKy. [locne 3auMCTKM OTKOCOB KoOT/JOBaHa mnpu
NOMOILY YTOJbHHKOB ¢ OTBeCAMH HJH HaNpaBJAIOMNX IPOBOAAT
HCTIOMTHHTENbHYIO CheMKY -KOTN0BaHa. OTK/IOHEHHMA OT NMPOEKTHBIX Pa3-
MEpOoB MO LIMPHHE M JJNHE KOTJOBaHa He J0JKHBI IpeBbuuarbh 30 cm.
OTK/I0HeHNE OTMETOK /[HAa KOT/IOBaHa NMOA (pYHIAMEHThl OT MPOEKTHBIX
OOMyCKaloTcs He 6ostee YeM + 5 CM IPH YCJIOBHM, YTO 3TH OTKJOHEHHs
He O6yayT npeBbilIaTh TOJIOWHbE OTCLITHOIO MNOACTHJ/AIOIETO CJOS.
llonycTuMble cpeaHue KBaapaTHYeCKHe OLMOKH HM3MEPEHHS INpH
ycTpoiicTBe KOTJI0BaHOB: nuHelHble — 1,/1000; yriosbie — 45” n BbicoT-
Hole — 10 MM,

OxoHuaHye ycTpoiicTBa KOTJIOBaHa IOATBEPXKAAETCA HCIIOJHH-
TeJbHON Treoleanyeckodt AOKyMeHTallMel: aKTOM TOTOBHOCTH KOTJIOBaHa,
CXeMo} MJIaHOBO-BBICOTHON CbEMKM KOTJIOBaHa, KapTorpaMMoi noacyera
06bEMOB 3e€MJISSHbIX Macc.

ITepenecenne oceli B KOTJOBaH BBIMIOJHAIOT NIPH NOMOINM TEOJ0JUTA
co. CTBOPHBIX Todek (puc.23), 3akpenfisiomMx OCH, MAM OTBECaMH OT
TOYeK NepeceyeHHs oceil, (PUKCHPyeMbIX NMPOBOJIOKAMH, HAaTAHYTBIMH NO

obHocke (puc.24).
i 7 f
e P\

-I/”I_/7[r/l[l}//r7111l[j

2

Puc.23. Cxema nepenecenus oceit dyHIaMeHTa
B KOTJIOBaH C TIOMOIWbIO TEOA0JUTa :
1 - Teogonnt; 2 — crn%puuﬁ 3HaK; 3 — o6HOCKa; 4 — pyJieTKa;
5 — ocepas npoBonOKa; 6 — oceBas PHUCKA; 7 — MOABMXKHAA MapKa -
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Puc.24. Cxema nepenecennss pa36HBOYHEIX ocel
B KOTJIOBAaH OTBECAMH:
1 — obHocka; 2 — pUCKH oceif; 3 — oceBas IIPOBOJIOKA;
4 — MasyHble ONIOKY; 5 — NpHYanKka; 6 — oreec

B KOT/I0BaHE OCH 3aKpeIUIAIOT BpeMEHHbIMM 3HAKaMM Ha [He WIH Ha OT-
KOcax. '

Ilepenayy BRICOT B KOTJ/IOBaH NPOM3BOJAT HUBE/MPOM HENOCDPE/ICTBEHHO
Ha JHO WM MO OTKocaM. B riy6okue KOT/0BaHbI OTMETKM IEpejaloT C Io-
MOLIBIO [IOZIBEIEHHON PY/IETKH M ABYX HMBempoBp (pruc.25).

J___.EL._LR@E.MPW@. e

Puc.25. Cxema nepeHeceHHs MpOEKTHON OTMETKM
Ha AHO ray6oKOro KOT/I0BaHa
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W3 puc.25 BugHO, ITO OTMETKa JHA KOTJIOBaHA
H,=H, +a-L-8,
rae Hy, — orMeTka penepa;
L — pmma neHThH Mexay JHMMAMH BH3HPOBAHHA HHBEIHPOB:

L=m-n.

24. Onpepenenve o6bema rpyHTa npu paspaboTke koTnosana

Onpegenienie o0beMa IpyHTa npH paspaGoTKe KOTJOBaHa HeoOXOIMMO
A1 OTIEPATMBHOIO KOHTPOJIA (haKTHYECKH BBHUTOHEHHOrO 00beMa 3eMJIAHBIX
pa6or. O6bEM IPyHTa 3ABHCHT OT Pa3MEPOB KOTJIOBaHa B IIJIaHE, €r0 LIyGH-
HbI, 32JI0)KEHMA OTKOCOB H KOHCTPYKUMH. /I KOT/IOBAHOB C Da3/IMHLIM
3as0xeHneM 0TKocoB (kpyTu3Ho# oTKocoB) (prc.26,a) MOXHO MOJB30BATb-
ca dopMyJioit A1A moacyeTa 06BEMa obesmcKa:

V=§[(2a+a,)b+(2a+a,)b,], : (38)

rae V — 00BEM KOT/IOBaHa,
h - ray6uHa KoT/0BaHA;
a - ]UIMHHas CTOPOHA KOT/IOBaHa BHM3Y;
@) — [UIMHHAA CTOPOHA KOTJIOBaHA HaBEpXY;
b — KOpOTKas CTOpPOHA KOTJIOBaHa BHM3Y;
by — KOpOTKas CTOPOHA KOT/IOBAaHAa HABEPXY.
a

gl

(o)

5
Cn\\

6

aL QJ;

Puc.26. Cxema KoT/AOBaHA:
a — C Pa3/MYHLIM 3aJ10XKEHHEM OTKOCOB; 6 — CJI0X(HOH KOH(HUrypaun

I/ KOT/ZIOBAaHOB C OJUHAKOBBIMM 3a/IOJKEHUSAMH OTKOCOB ITPHMEHAIOT
copmysy Aa onpeneneHua o6bEMOB IPYHTa, NPH HCIIOJIBLIOBAHUM KOTOPOi
HeT HeOGXOMMMOCTH M3MEPATb BEpPXHME PasMephl KOT/IOBAHa B ILTAHeE:

V=hab+h(a+b)c+4%c2, (39)

rae hg, — 0oObeM KoT/0BaHa Ge3 y4yera OTKOCOB,
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h(a+b) — o6beM KxoTNIOBaHA HAJ OTKOCAMHU Ge3 yueTa YTJIOB;
¢ — TOPM30HTA/IBHAA NPOEKIMA OTKOCOB;
4% c2_ o6wem xotoBana nax oTxocamu B yT/Iax.

[lns yno6cTBa moacyeta 3Ty OPMy.Iy MOXHO NPHBECTH K CIEAYIO-
eMy BHAY:
V=h[ab+(a+b)c+§c’]. : (40)

JI1% KOT/I0BaHOB C0XHOM Kondurypaumu (puc.26,6) M ¢ OJHHAKOBRIMA
32/10>KEHHAMM OTKOCOB MCIOJB3YIOT hopMy Iy
c 4
V=h(5+p+—+—c’), (41)
2 3
rae S~ mnJowagb HIKHET0 OCHOBAHMSA KOT/IOBaHa;
P - nepuMeTp HIDKHErO OCHOBaHHA KOTJIOBAHA:
P=(a+b+d+e+g+.)

Ilns HeGO/bILIMX KOT/JIOBAHOB C OTKOCAMHM IpH ILIOINAJM MX BHM3y [0
100 M2 ¥ ray6une 10 4 M (c Ue/bIO YNPOINEHHR nojcyera) oGbeM IPYHTA
onpeaessieTca kaK [IPOM3BeJeHHe TUIOIAIM B CpeJHEM CEYEHNH KOTJIOBAHA H
€ro rTyOHHBI:

V =35,k (42)

Jlns KOT/IOBaHOB ¢ BEPTHKAILHRIMHM CTEHKAMH M KpellIEHUAMH oGbeM
TPyHTa onpeje/suior no ¢opmy.e

V=S-h. (43)

OnepaTHBHbL KOHTPOIb 06bheMa 3eM/ISHBIX paboT MO JaHHOH METoauKe
1103BOJ15€T CHU3UTD TPYAOEMKOCTD 3TOTO ITPOLIECCa.

25. Yctpoiicteo thyHaameHToB

HcxoaHhiMM faHMBIMM IS BBITOJIHEHUA Treofie3HYEeCKHX pa6GoT no ycT-
pO¥icTBY byHAAMEHTOB ABJIAIOTCA CXEMbI OCell 3aHMit U coopyxXeHmit ¢ pac-
CTOSIHMAMH MEXXYy HUMH M IPHBA3IKOH K KOMCTPYKLMSM (yHIaMEHTOB,
IIaHbl ¥ pa3pe3bl PyHIaMEHTOB M KOT/IOBAHOB I10] HECYLIMe KOHCTPYKLMH
M TEXHONOrM4ecKoe 00OpyNOBaHHE, OTMETKHM ONOPHBIX MOBEPXHOCTEHA OCHO-
BaHM# ¥ (pyHAaMEHTOB.

Touroctb ycrpolictBa ¢yHAAMEHTOB XapaKTEpH3yeTCs BeJMMMHAMH
CMelleHNs oceif 3/1eMEHTOB OTHOCHMTEJLHO MOHTKHBIX oOceif M cMelieHus
IJIOCKOCTER M OIOPHBIX NOBEPXHOCTE OT MPOEKTHHIX N0 BHICOTE,
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Hapsagy ¢ ofupyMy npHHUMIIAMH M [IPHEMaMH reOJE3MYECKME pas-
61BOYHbIe pabOTHI MpPH YCTPOHCTBE Pas/MYHEIX THIIOB QYHIAMEHTOB MMEIOT
CBOH OCOGEHHOCTH.

MoxTax c60pHbIX JeHTOUHbIX (yHAaMeHTOB (puC.27) HAYMHAIOT C yc-
TaHOBKH YTJIOBRIX MOAyLIeK W G6JOKOB IO NPOBOJIOKE, HATAHYTOH Ha OCEBbIX
TBO3sIX OOHOCKH.

Puc.27. Cxema pa3a6uBku CGOPHbIX JIEHTOYHbIX (YHIaMEHTOB:
1 — masunble 6710kH; 2 — OGHOCK2; 3 — MPOBOJIOKA; 4 — OTBECHI;
S — TeomonuT; 6 — OCEBbIE DHCKH

IIpn snauuTesbHOM Aymne 3aanmua (Gosiee Tpex CEeKUMH) yCTaHaB/MBAIOT
P MPOMEXYTOUHbIX (Mastunbix) 6710K0B ¢ MHTepBanoM 15-20 M. Ocrans-
Hble G/IOKHM YKJIAIBIBAIOT IO NPHYaJIKe, 3aKpellIeHHON MO BHeIHeH IpaHu
6510K0B, paHee CMOHTHpOBaHHbIX. Ha ysoxkeHHble mogyunu ¢yHAAMEHTOB
TIEPEHOCAT OCH, (DHKCHpYIOlHe BHYTpeHHHE I'paHy (pyHAaMeHTHBIX 6J0KOB,
M TI0 DHUCKaM 3THX OCeH OCYLECTBJIAIOT MOHTaX 6JIOKOB.

[IpaBHABLHOCTL YCTaHOBKM 6JIOKOB B Tinane npopepsior (puc.28) or
OTBECOB C OCEBOH I[POPOJIOKOH, 6GOKOBbIM HHBENIHPOBAHMEM MJIM Bellle-
HHMEM C TIOMOIIBIO TEOAO]HTA, a [0 BEPTHKAIH H TODH3OHTAIH — OTBECOM
H YpOBHEM, :

OIHOBpEMEHHO C IeOfe3NYECKHM KOHTPOJIEM MOHTaXa (PyHIaMEHTHBIX
6J10K0B TIPOM3BOAAT Pa3bMBKY BBOJOB B 3[JaHMeE NMOA3EMHRIX KOMMYHMKALIUiA,
HCTOJIL3ys TIPOIOJIbHLIE W TONepeyHble CTPOMTEIbHbIE OCH, [JI1 Yero B
KJ1aaKe 6/OKOB OCTAaB/LAIOT HeOGXOAMMBIE OTBEPCTUA C YYETOM IIPOEKTHOM
OTMETKH BBOJIA.
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Tlocse okoHYaHMA MOHT2>ka NepBOro psAa 6JI0KOB NPOM3IBOAAT HUBEIIH-
pobarMe, OTKJIOHEHHA B TNOJOXEHHM BepxHeil NMOBEPXHOCTH 6JIOKOB OT ro-
PH30HTA UCIIPABJ/IAIOT NIPH YCTPORCTBE TOPH3OHTATbHOrO IBa (mocTe/m) s
CJIeqYIOIIEro pAaa GJI0KOB.

Croveyuia

(CTAKOBAA )

Kowrnoniiag
CTAOAUAT TOUNT

Puc.28. KonrpoJb ycraHOBKH ¢pyHIaMeHTa:
a — cnoco6oM CTBOPHOH CTPYHBI; 6 — TeofosmUTOM;
B — cnoco6oM GOKOBROr0 HHBEJHPOBAHHSA

[locne oxoHuyammsa MoHTaxa (PYHIAMEHTHBIX G6JIOKOB J€JAlOT IPOBEPKY
HX PacClOJIOKEHMA C COCTABJIEHMEM HCIIOJMUTENBHON CxeMbl, Ha KOTOpOM
MOKa3bIBAIOT CMelleHHe 6,10k0B OT ocell M Kosle6armA (PaKTHYECKHX OTMETOK
OTHOCHTEJIbHO NpoeKTHbIX. OTHIoOHEHHEe 6JIOKOB OT OCH M YCTaHOBKH 110 BbI-
core gomyckaiorcsa a0 10 MM. YCTaHOBKy IO BbICOTE KOHTPOJMPYIOT C IO-
Mousio HuBesmpa. [lo pe3ysbTataM HCIOJMHMTENbHOR CBHEMKH IPOM3BOAAT
BbIPABHMBAHME MOHTKHOTO TOPH3OHTa IS YKJIAJKY IUIMT NepeKpbITHA Hax
MOJBAJIOM WJIH TEXHINYECKMM IOTIONBbEM.

YcTpo/iCTBO MOHOMHMTHBIX JEHTOYHBIX (pyHaaMenToB (pmc.29) Haum-
HaeTca C BO3BefieHMA onadylku. B Hell ycraHap/MBalOT apMaTypy, mocie
Yero 3amnoJHAIOT ee GeToHOM A0 Heo6xoxuMoii oTMeTkd. BHyTpeHHMe rpaHM
onaxy6KxH COBNAZAIOT € rpaHAMM yHIaMeHTa.
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Puc.29. Onany6ka nog MOHOMMTHbIHA JIEHTOYHBIA (pyHAAMEHT:
1 — peiikn; 2 — HuBesMp; 3 — o6HocKa; 4 — OceBble NIPOBOJIOKH;
5 - Kopob6 onamy6xH

Onany6xy ycTaHABJIHBAIOT B INPOEKTHOE IIOJIO)KEHHE OT 3aKpell-
JIEHHBIX Ha OGHOCKE CTPOMTEJbHBIX OCelf C MOMOUIbIO TEOAOJHTA MM
OTBeCOB. KOHTPO/Jb BBICOThI BBINOJHAIOT MO He3aTBepleBllleMy GeTOHy
HHUBeJHPOM. Peliky cTaBAT Ha JHCT ¢aHepbl HJH XECTH, YTOObI IATKA eé
He ToHyjaa B GeroRe. Bepxnumii o6pes ¢ynaaMeHra HaMeyawT Ha Oma-
Jay6Ke TBO3JAMH MM Kpackoii. OTMeTKy MEpEHOCAT C MMOMOWIbIO HHBe-
Jupa oT 6iamxaiero penepa ¢ TouyHocTbio 3—5 MM. IlosnoxeHue oma-
Jy6KH KOHTPOJHPYIOT OT pa3GHBO4HbIX oceil. Ee oTk/iiOHeHHe OT MpoeKT-
HOI'O II0JIOXKEHMA B [JIaHe He [OJDKHO mpeBbiuaTth 5—10 MM.

BepTHKaJIBHOCTb YCTaHOBKH OMasy6KH NPOBEPAIOT OTBECOM, BBICOT-
HOE TOJI0)KeHNHE — HHBEJHPOM.

Ilocne sanonnenusi onany6kH GETOHOM €ro BLIPAaBHHUBAIOT JAEPEBAH-
HbIM 6pyckoM. [l TOYHOTO peay/bTara B HeaaTBepAeBLUHiI GeToH BGH-
BalOT MeTalIHYeCKHe IWITBIpY, (HUKCUPYA HX BEPX Ha IPOEKTHOM
otMeTke. B Takoli 6eToH MOXXHO 3aKJaAbIBaTh MeTAVINYECKHE IJIACTHHBI
(cko6b1) ana ¢UKCAUMM HA HHX OCeil M OTMETOK. Bhimojnenne 3roh
olepalui ¢ BHYTPEHHeH CTOpPOHbI yHAaMeHTa O0COGEHHO Heo6X0aHMO,
eciM B JanbHefllleM B NOABaJbHOM 4YacTH OyAeT ycraHaBAMBATbCA
TeXHOJOTHYecKoe 060pYyI0BaHHeE.

Onany6xy Aana MoHOMMTHOro ¢yHAaMeHTa NMOA KOJIOHHbI yCTpau-
BalOT M3 KOpOGOB, KOTOpble B I1IJJAHOBOE I0JIOXKEHHE YCTAaHAB/JMBAIOT MO
pHCKaM Ha MX pefpax HJHM 1o peiikaM. J[JA 3TOro Ha BEPXHMX KPOMKax
IMMTOB HaMeyaloT CepeluHy KOpo6a M TOBEPX HEro NMpHGHBAIOT peHkH.
['panu peek mO/MKHBI pacrmosiaraTbCsa Mo ocsM kopo6a. C mpososok,
HATAHYTBIX IO OCAM KOJOHHBI HaJ KOT/JIOBAaHOM, OIYCKAaIOT OTBECHI M
ABUraloT kopo6 40 Tex IOp, NoKa 00e PHCKH WM NpHOHTbIE K KOpoby
pelikH He KOCHYTCS IIHypa OTBecOoB. B 3TOM noJoxkeHHH kopo6 Mpo4HO
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saxkperaoT. Kopo6 ¢ynaamenta moa c6opHyo KoJOHHY OGBIYHO
6GeTOHUPYIOT He [0 IPOEKTHO OTMETKH, a HECKOJbKO HHXe, uTOObI B
MocJefyioleM MOXHO OblIO TNPOH3BECTH IOJJMBKY M BbIPABHHBAHHE
6eToHa TOJ TPOEKTHYI0O OTMETKY, HaHeCeHHyI0 Ha onany6ky. Ilo
OKOHYaHMM GETOHHPOBAHHMs C [OMOLILIO TeOJ0/JNTA HA BEPXHIOW IIJIOC-
KocTh (pyHAAMeHTa HAHOCAT IPOACJBHbIE M IONEpEeYHbIe OCH KOJOHH,
OTMeYass HX pHCKaMM Ha OeroHe MJHM Ha 3apaHee 3aJO0XKEHHBIX
MeTA/IMYECKHX CKOGaX MM IJAacTHHaX. 3areM NPOU3BOAAT BBICOTHYIO
HCIIOJIHATEbHY IO ChEMKY dyHAaMeHToB. Peliky pacmosaramoT mo yrjaM
NPAMOYTroJbHHKA (pyHAAMEHTa U B €0 LIEHTPE.

’Keneso6etonnble KOJOHHBI YCTaHABJMBAIOT Ha (PyHAAMEHT CTaKaH-
HOTO THma. IIJMTHI MOA cTaKaHbl yKJIaAbIBAIOT IO OCAM Ha OGHOCKE.
IIpaBH/IbHOCTD YCTAHOBKH IJIMT IPOBEPSIOT TEOJOJHTOM, a IIO BLICO-
Te — HHBEeJHPOM. IIpOBepKy TOPH3OHTAJIBHOCTH OCHOBAHMS BBINOJIHSAIOT
C HOMONIbIO HHBEJHPA MM CTPOUTEJLHOTO YPOBHS, IJIAHHPOBKY OCHO-
BaHHs NPOBEPSIOT C MOMOINBIO pelKH, YKJIaIbiBaeMOH Ha OCHOBaHHA B
pas/MyHbIX HanpaBieHusix. [IpH ycTpoiicTBe cTakaHa 6eTOHMpOBaHHE
€ro [AHa He AOBOAAT [0 IPOEKTHOH OTMeTkH Ha 2-3 cM c TeM, YTOGBI
[oc/le HHBEJMpPOBAHHS 3alOJIHMTh /[HHINE LEMEHTHBIM pacTBOPOM O
HyxHo#t orMerku. [IHo yray6nemuit dyHnamentoB (CTakaHOB) HHBe-
JMPYIOT MO BCEeM YrjaM M rnocepemune. Ilo HaceukaM Ha ¢dyHAaMeHTax
[IPOBEPAIOT PACCTOSIHHE MeXJYy OCSIMH, ONpEAe/NAIOT MX CMELIEHHsA H
PAaccTOsiHHE OT Oceft 0 CTEHOK CTaKaHOB' (pyHAAMEHTOB.

HononHuTtenbHOl paGoToit mnpH Bo3BeleHHMH dyHIaMeHTa IIOA
MeTa/THYECKHE KOJIOHHBl SIBJSIETCA YCTaHOBKAa aHKepHbIX G60JTOB C
[OMONIbIO CHENHANbHBIX KOHAYKTODOB, IIPOYHO TPHKPEIIEHHBIX K
omany6ke dyunamenta (puc.30).
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Puc.30. Cxema ycTaHOBKH aHKepHbIX GOJITOB!
a — 1o/ METaJUIMYeCKHe KOJIOHHM; 6 — KOHTPO/Ib aHKePHbIX 60/ITOB 1O
BbicoTe; 1 — WAGJOH; 2 — aHKepHble 6OJITH C raNKaMu; 3 — KperuieHue 6oIToB
CHH3Y; 4 — HocKa WAG/I0HA; 5 — METALINYECKasA JMHeHKa
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Ina ToyHoM yCTaHOBKM aHKEpHBIX GOJTOB Ha KaXIy10 THUIHYHYIO
rPYNIy aHKEpHbIX YCTPOACTB H3rOTOBAAIOT 0COGBIN 1u2610H. Ipocrei-
WK ma6a0H MOA KOJOHHBI C HEGOJbILOH HATPY3KO MOMHO H3rOTOBHTH
M3 MPOYHBIX [EPEBAHHAIX 1OCOK, HENMOABHIKHO CKDENIEHHbIX MEXAY CO-
6oit u c onany6koii. IIoJi KOOHHDBI CO 3HAUMTENbHO Harpy3koit BMecTo
JepeBSHHDbIX IMa6/I0HOB H3TOTOB/IAIOT CTAJbHBIE.

OTBepcTHs A/1a aHKEPHBIX 6O/ITOR WIA6/IOHA HE JO/KHBI OT/JHYATbCA
B IJlaHe OT OTBepcTMH Ha GamMake kononHbl, Ha ma6iaonax npouep-
YHBAIOT OCH, COOTBETCTBYIOIME OcAM Ha onary6ke. Ocu ma6soHOB K
onauy6KH JOJXHbI COBMELIATHCS.

BricoTHylo ycraHOoBKY 60.4TOB [0 NPOEKTHOH OTMETKH MNPOU3BOAAT
NpH NMOMOLIH HUBENUPOBaHMsA. IIpHONH3UTEILHO YCTaHOBJEHHbIE GOJTHI
HUBEJIMPYIOT OT MCXOJHOrO pemnepa. 3aTeM INpH MOMOIIM MHJUIK-
METPOBOH JIMHEHKH OIpPeAeNIAIOT Pa3HOCTb MEXIY NPOeKTHOH H dakTH-
yecko oTMerkaMH. OTKJIOHEHHA B MJIaHE H MO BbICOTE AHKEPHbIX
60.1TOB OT X MPOEKTHOTO IIOJIOXKEHHA He NOJ/DKHBI NPEBBILATL 5 MM.
[Tocsie okoHuaTenbHol ycTaHOBKK 60JITOB MX 3aKPEILIAIOT Mexay co6oii
cBapKoii KycKaMH apMaTypbl H 6eTOHHPYIOT (PyHIaMEHT.

ITocne 3atBepaenns GeroHa INAGJOH CHAMAIOT, GOJTHI HHBEJHPYIOT,
a Mo TOJYYEeHHBIM OTMETKaM Y HX OCHOBaHHS B IIOJY3aTBepAeBIIHH
GeToH BOHMBAIOT HAa INPOEKTHYIO OTMETKY TIBO3AH, IO KOTOPHIM IIPOM3-
BOJAT 3aTUPKY NOBEPXHOCTH ONMpaHus OGaliMaka Ha KOJOHHBI. Klame-
peHHA IO BbICOTE IIPH YCTAHOBKE TBO3/€ll BLINOAHSIOT METALJIHYECKON
JHHEHKOH.

3areM NpPOMIBOAAT KOHTPOJbHYIO CheMKy. E€ BbINOJHAIOT Teomo-
JIMTOM, KOTOPbIHi YCTAHABIMBAIOT HA CTBOPHbIX 3HaKaxX ABYX B3aMMHO
HePIeHANKYAApHbIX oceit. [lo BepTHKaNbHOM HHUTH TeodoauTa GepyT
OTCYET Ha METAIMYECKOH JHHeliKe ¢ MHJIJIMMETPOBLIMH [€JIEHHAMH,
npuKJagbiBaeMolf kK LeHTPy aHKepHOro 6oaTa.

Csaiitble dyHIaMeHTbl COOPYIKAIOT B COOTBETCTBHH C IJIAHOM OCEH H
cpajinoro nojna. CBaH pacnosiaraloT B OAHH MJIH HECKOJbKO PAJOB HJIH
06BEAHHAIOT B TPYAIBI — KYCTBI.

LienTpbl cBail pasMeyaloT OT 3aKpENJEHHBIX OCHOBHBIX Oceil ¢ mo-
MOIBIO TEOAOJIMTA H PYJETKH HJHM OT OCEBbIX MPOBOJOK. TeoAoaHT
yCTaHABJHBAIOT HAJA CTBOPHBIMH OCEBBLIMH 3IHAKAMH, OPHEHTHDYIOT IIO
CTBOPY OCell M [0 3TOMYy HaMpaBJEHKIO OTKJAAbIBAIOT NMPOEKTHLIE pac-
CTOSIHMA [0 LEHTPOB cBaii. LIeHTpLI cBail MOXKHO ONpeaensTb ¢ MOMO-
IObIO OTBECOB, ITOABELIEHHBIX HA NEPECEYEHHH OCEBLIX MPOBOJIOK.

[Ipn KycToBOM PacnoJioXeHHH chail OMMCaHHbIM crroco6oM HaMevaloT
LIEHTP KyCTa M OT Hero pa36HBaIOT LEHTpbI cBail. [leTanbHyio pasGHBKY
yZI0GHO IPOHM3IBOJMTh OT LIEHTPAIBHBIX TOMEK CIIELHAJILHBIM IIaGJOHOM,
ecqM pasMmepbl Kycra He npesbiwalor 3 M. HeBbicokas TO4HOCTb pas-
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6uBKHM cBafiHbix nosell B miaane (nopsaka 0,2 or ceyeHMs cBaM) NMO3Bo-
JIieT YCTAHABJMBaTh 1DAG/I0H 10 OCAM Ha IJa3 M0 3aKpeNeHHBIM Ha HeM
LleJIHKaM.

Hdnn cBait, pacno/OXeHHBIX He Ha OCAX M YAaJEHHBIX OT LEHTpa
KYyCTa, MX I10JIOXXEHHE OT Ocell ONMpeAe/AIOT CHOCOGOM TepneHANKy IApOB
€ IOMOLUbIO PYJIETKH H 3Kepa.

1 KOHTPO/IA 32 BEJAMYHHOI NOTPYIKEHUA KAXKAYIO CBAIO Pa3MeqaloT
Ha MeTpbl B HalpaBieHHH OT OCTPHUA K OroJoBky, a Oykeamu IIT
OTMeYaloT MNPOEKTHYIO [JyOHHY mOrpyxeHms cBail. BepTHkanbHOCTb
norpyeHHs cBaH o6ecneYMBAIOT YCTAHOBKOH HamnpaBAAIOILEe# CTPeJibl
KONpOBOA ycCTaHOBKM B OTBecHOe moJoxenue. IIpm ncnosb3oBanuu
BHODAL[MOHHBIX KOIIPOBLIX IIOrpYJKaTelell OTBECHOCTb HalpaBJsiowel
CTpeJbl MPOBEPAIOT TEONOJHMTAaMH, a INPH HCIIOJAb3OBAHMHM KOIPOB C
MOJIOTaMK M BAABJMBAIOLUMX [OTPYyXKaTeslell — TAKEJbIMH OTBECAMH.

Ecnir B mpoliecce MNOrpyEHHsA 3aMe4aloT OTKJOHEHHe cBait or
BEPTHUKAIBHOTO IOJIOXKEHNS, TO pabOTy NPHOCTAHABIANMBAIOT [JS BbINIpaB-
JIEHHA TIOJIOMEHUS CTPEbl U CBaM.

Ilo okoH4yaHHWH 3a6MBKH CBali Ha MX OrOJIOBKH BBIHOCAT OTMETKH
Cpe3kM cBaif noj orosloBHMKM K poctBepkH. [locie cpesku cmaii BbI-
NOJIHAOT HCIIOJIHUTENbHYIO ChEMKY C ONpefe/ieHHEM OTKJIOHEHHHN LieHT-
pOB Bepxa CBaii OT MPOEKTHOTO MOJOXXEHHA M HX OTMeTOK. B cayvasx,
KOTa M0J0XeHHe 3a6MTbIX CBail OTJIMYaeTcs OT HOPMaTHMBHOTO (CBbLI-
we 0,2 or cedeHna cBaK), BOMBAIOT Ay6nHpYIOILHE CBaH.

PocTBepkn Ha cBaiiHbIXx (pyHaaMeHTax, Ha KOTOpble OHMPAIOTCA
HeCyIIHe KOHCTPYKLHHM, COOPYXXQlOT COODHBIMH HMJH MOHOJHTHbIMH. B
060MX CAyYadAX OCYLIECTBJISIIOT KOHTPOJb 32 FOPU3OHTANBHOCTBIO BEpX-
Helf MOBEPXHOCTH POCTBEPKA.

26. YcTpONCTBO HaseMHbIX NOAKPAHOBLIX NyTeN

Ilocne MoHTaXa (PYHAAMEHTOB BBINOJHAIOT PaboOThI MO YCTPOMCTBY
[IOJKPAHOBBIX IyTeli GallleHHOTO KpaHa. JTO OCYIIECTBJIAETCA M0 NpOeK-
Ty [pPOM3IBOJCTBA reoge3NdecKux paboT Ha MEPHON CTPOMTENBCTBA M
9KCITyaTalMH MOAKPAHOBLIX myTeii, [Ipy 3TroM MCMOMB3YIOT TEOAONUT H
HHBEJIAP TEXHHYECKOH TOYHOCTH, CTaNbHYIO KOMIIAaDHPOBAHHYIO PYJeTKy
H ma6JIoHBI.

Ocb NMOAKPAHOBOTO NMyTH HaMe4aeTcs Ha MECTHOCTH OT OCH 3/1aHHA
(coopy’eHHs) Ha DacCTOAHHM, YCTAHOBJEHHOM [Jii JaHHOTO THMa
kpaHa, [IpsaMosmHeliHylo och cHayana 3axpenuumior (KoabilIKamu, Me-
TAIMMYECKAMH IOTHIPAMM MM TpyOKaMu) B ABYX KpalHMX Toukax, a
3aTeM IO TEOACJHTY BbLICTABJAIOT B CTBOPE [AONOJHHUTE/NbHbIE 3HAKH
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yepe3 5—10 M. B 1OMOIHHTENBHBIX KPAHHUX TOYKAX CTPOAT TEOLOJHTOM
NpAMbIE yIJbl, pa36yBas TakMM 06pa3oM TIONEPEYHHKH K OCH.

Bce 3nakn 3a6HBalOTCA BpOBEHb C MOBEPXHOCTBIO 3€MJIH, a 3aTe€M HMX
OTMETKH ONPEAEJAIOTCA C MOMOLIBIO TEOMETPHYECKOr0 HUBETMPOBAHMS.

[lo nony4eHHbIM JaHHBIM M3MEPEHHIi COCTAB/IAIOT MAaH K Npoduib
MYTH, KOTOpbIE€ CJYXaT OCHOBOM A/ COCTABJIEHWS IpoeKTa NOAKpa-
HOBOTO TIyTH.

[lepeHecenHe NpOeKTa Ha MECTHOCTb COCTOMT B YCTaHOBKe IO
HHMBEJIHDPY KOJIBIIIKOB IO MPOEKTHBIM OTMETKAM HA OCH IIYTH M Ha Iolle-
PeYHHKAX O] NMPOU3BOACTBA 3EMJAHBIX PaGOT NO BEPTHKAAbHOIN Nna-
HHPOBKe MoJoTHa nyTv. Ha yn/joTHenHOe MOJOTHO MyTH HachlnaloT M3
rpaBusa Gannact, cob1i0Aan NPOEKTHble OTMETKH M LIMPHHY 6asiacTHoi
npuambl. C MOMOIIBIO TEORONHTa BOCCTAHABIMBAIOT OCb MOAKPaHOBOro
nytH. [lo ocH nyTH HaTATMBalOT .NIPOBOJIOKY, OTHOCHTEJIBHO KOTOpPOH
NMPOH3BOMAAT TOYHYI0 yKAaaKy (pHUXTOBKy) wman u peabcop. Ilo
BEPTHKA/N MX PHXTYIOT C MOMOIIbIO HMBEJHPA, NMONb3YACh NPOEKTHBLIMH
OTMETKaMH, a IO IIMPHHE PeJibChl YKJAAAbIBAIOT ¢ MOMOLIBIO 1Iab/I0Ha.

Iocne oxoHYaHMA YKJAAKH TPOH3IBOLAT HKCIOJHUTEIBHYIO CbEMKY
TIOAKPAaHOBOTO NMyTH, MPOBEPAS TEM CaMbIM €ro rabapHThl M IPaBUJb-
HOCTb TOJIOXXEHHA B MJaHe H 1no Bbicote. Ecim 6yayr oGHapyskeHbl
OTKJIOCHEHHMS OT MPOEKTa, MPEBbIIIAIOUIHE AONYCKAEMbIE BEJMYMHDI, TO
PHXTOBKA MPOBOJUTCA CHOBA.

[IpogoabHblit ykAoH nonorHa nyth OGonee 0,005, a monepedy-
Hblt — Gonee 0,01 (B cropoHy BoaooTBOZa) He aomyckawores. Ha
TPYHTaX, XOPOUIO JPEHHPYIOMNX HJIH CKaJIbHBIX, HOJOTHO NMYTH YCTPaH-
BAalOT B [OPH3OHTA/IbHON IIJIOCKOCTH.

Pa3HocTh OTMETOK [0JIOBOK penbca npu Ajauie nytd B 10 M gomy-
ckaercs 10 + 20 MM. PasHOCTb OTMETOK [OJIOBOK PEJbCOB B IOMEPEYHOM
ceyeHuH * 5 MM. OTk/I0HEHHe Mexay OcAMH peiabc + 10 MM.

B neproa 3skcmayatauuu (ocoGeHHo BecHOH) mnepHOAMYECKM npo-
BEPSIIOT COCTOSIHHE NOAKPAHOBLIX TyTeil M B IIEPBYIO OYepeb:

1) npsMOAMHEHHOCTL OCHM NMYTH MM NPaBHU/IBHOCTH PacloJIOXKeHHs
€r0 Ha NPOEKTHOH KPHBOH;

2) cobniofieHrie IPOEKTHOIO PACCTOSHUA MEX Iy OCAMH PEJbCOB;

3) cobmofenne B mpefenax HPOEKTHHIX HOPM PapblBOB Ha CTBIKAX
CMEXHbIX penbcoB. IIpH 3TOM PYKOBOACTBYIOTCA IpaBH/IaMH yCTpPOHCTBa
1 6e30MacHO# IKCILIyaTalMy IPy30NOALEMHBIX KPAHOB.
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27. YCTpOICTBO NOABanNbHOW YacTu 3aaHuA

Ilepen HayanOM YCTPOHCTBA CTEH MOABAZA HJH TEXHHYECKOIO I0J-
nosbs (11OKOJABHOTO 3TaXKa) C MOMOUIbIO HUBEAMpPA M PEHKH NPOBEPAIOT
BBICOTY H TODM3OHTJIBLHOCTb BepXhell Mi0CKOCTH (yHaaMeHTa, a TaKxke
NPaBHJBHOCTDb NlepeHeCeHHs Ha Heé ocel.

flo manHbBIM HHBEIMPOBAaHMA YCTAHABJIWBAIOT MOHTAXXHBIA TOPHM3OHT,
3a KoTopbifi TNPHHHAMAIOT CaMYI0 BBICOKYI0 TO4Ky ¢yHaameHnra. Bcio
NJIOCKOCTh (pyHAaMeHTA BBLIDABHMBAIOT A0 OTMETKM MOHT)XHOIO TOpH-
30HTa MasKkaMH. 3aTeM, PyKOBOACTBYSACh JaHHBIMH YepTeXa, pasMevyaroT
MeCTa YCTaHOBKH YTJIOBBIX M MasyHbIX GJIOKOB.

YcTpoiicTBO CTEH TeXHHYECKOro MOANOJIbA HAYMHAIOT € YCTaHOBKH
yI/oBbIX nNaxened (6/10KOB) M Ha rpaHMuax 3axsaToK. BepTmkaibHoCTb
naHesel KOHTPOJHPYIOT PeHKOH-0TBECOM MM ypoBeHb-peiiKoi. B nuane
6/IOKM H TNaHeJH CTeH TeXHH4YeCKOro MNOAMOJbA YCTaHaBJIMBAIOT IO
pHCKaM ocell Ha HuKesexalux 61oxkax ¢pyHgamenta. ITocae ycrpoicTBa
CTEH noOABajZa M 1I0KOJA HHMBEJUPYIOT BEPXHIOIO IJIOCKOCTb PSAOB
naneneil (6/g0KkoB), ofpenensis orMeTkH uepes 3-5 M. B ciyuae
HerOPH3OHTAJIBHOCTH 3TOH TJIOCKOCTH e€ BbIPABHHBAIOT, M3MEHsA TOJ-
IIHHY NOACTH/IAIOILErO C/10Sl. 3aTeM BHOBbL TNOBTOPAIOT KOHTPOJbHOE HHU-
Be/IMPOBaHNe M MPON3BOJAT MOHTAX IUIHT NepeKPbITHA HaJ NOABAIOM.

3aBeplramolied craaMed reoge3vyecKMxXx paboT MPH CTPOHTEJLCTBE
NOA3EMHON YaCTH CHMTAETCA NepeHeceHHe Ooceil CTeH H HyJ1IeBOTO YPOBHA
Ha LOKoJbHBle Nanean (6J0KM) BO3BOAMMOLO 3[aHHUA.

OcH nepeHOCAT CTBOPHBIM METOAOM C NPOTHBONOJOXHBIX CTOPOH
OGHOCKM MJIH C TNOMOIUBIO TEOZO/MTA M CTBOPHBIX 3HAKOB, 3aKpelJsio-
M X OCHOBHBIE OCH C BHelIHel CTOpOHBI 3JaHHSA.

BMecte co 3HakaMH, 3aKpenUIAIOLIMMH NOJI0XKEHHe OCHOBHBIX Oceil B
niaHe, Ha 3JaHHH MM BHYTPH HEro 3aKpemfAloT He MeHee [IBYX
perepoB-3HaKOB BHyTpeHHell BBICOTHOIH oropbl. OTMETKH Ha 3TH 3HakH
NepeHoCAT C MOMOWbIO HHMBEJHPAa OT MNYHKTOB BHEIUHEH BbICOTHOM
omopsl Ha CTpoHIUIOIIagKe C TpeGyeMOH TOYHOCTBIO AETANBLHOM
Pa36MBKH, He MpEBLIIAIONIEN CpeHEKBAAPATHYeCKOH OMOKY B 3 MM.

[lepeHeceHne Hy/€BOTO YPOBHA IPOH3BOAAT C [IOMOIUBLIO HHUBEJH-
POBaHMA [0 rOPHU3ONTY NPUGOPa U pacueTy BBICOTHI Peiiku.

YpoBeHp uHMcTOro mnosna 1-ro 3rtaka pacno/IOXeH BCerga Bbllle
LIOKOJIA M TEePeKPLITHA HaJl MOABAJOM POBHO Ha 1€J10€ YHCJI0 JEeCATKOB
CAHTHMETPOB, MO3TOMY Ha LIOKOJIb BHIHOCAT yCJIOBHBIH YPOBEHD.

Tlo 3aBeplueHMM CTPOMTEJBbCTBA IIOA3€MHOM YaCTH BBITNIOJHAIOT
NCIIOJTHHTEJILHYI0 CBEMKY M COCTaBJIAIOT CXeMy IJIAHOBO-BBICOTHOIO
NOJIOKEeHHA KOHCTPYKUMH MogBajbHoM yactH 3gaHus. Ha cxemy Boinu-
CbIBAalOT OTMETKH OCHOBaHHMA MoA ¢yHAaMeHTHble GJIOKH, Bepxa IMApPo-
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M30/IAIMH Haj (PyHA2MEHTHbIMH 6JIOKaMH, BEpXHeH IJOCKOCTH LOKOJb-
HbIX NaHesned (GJOKOB) M IINT MEPeKPHITHA IO YrJ1aM M B TOYKaX
riepeceyeHHA OCell 34aHMA, a TAK)Ke B cepeinHe AaHubIX ocef. OTkJo-
HeHuA (aKTHYECKUX OTMETOK OT MPOEKTHBIX He AOJKHbI MMpEeBBILATH
auasa ocHoBanu# 20 MM, rugpousonsiuuu 10 MM M 1OKOJIA 5 MM.

28. 3naku 3akpenneHvn paibuBoyHbIX ceTeit

Mecra 3akjaaky reoje3H4eCKHMX 3HAKOB JAO/DKHBI GbITb yKa3aHbl Ha
CTpOiireHn/aHe, a TakXe Ha 4YepTexax, HEOOXOLHUMBIX MIJIA [pOM3-
BOACTBa paGoT MO NJAHHPOBKE H 3aCTpoiike TEPPUTOPHH CTPOMTENLCTBA.

Tny6una 3anoxeHHs 3HAKOB 3aBHCHMT OT TIJIYOMHBI HauGoJibllero
npoMep3aHnsa rpyHra. OcHoBaHHe 3HaKa /OJKHO pacIioJiaraTtbCsi He
MeHee yeM Ha 0,5-1 M HM)Xe ypoBHA Han6oJblIer0 NpoOMep3aHUA. JTO
Heo6X0AUMO A/ TOro, YTOGbl OC/NAGUTL BBIMYYHBaHHE 3HAKOB BO BpeMs
NpoMep3aHUsA IPyHTa. )

Bce rpyHTOBBIE LEHTPBI H penepbl 3aKJaAblBAlOT NpPEeHMYLUEeCTBEHHO
BpoBeHb C TIOBEDXHOCTbIO 3€MJM, BHe 30H BJHSHMA [IPOLECCOB,
HeGJIarONpUATHBIX O/A YCTOMYMBOCTH H COXPAHHOCTH 3HAKOB, BAAIM OT
ooJ3He#, MJBIBYHOB, a Tak)Xe B MeCTaX, He NOABEPralolIMXCA 3aroll-
nenno, gedopmauuy, to ectb He Oamxe 200-400 M oT KOT/I0BaHOB
KPYIHBIX 06BEKTOB.

Oco6oe BHMMaHHMe [OO/DKHO OblTh oOfpalleHo Ha 3aKpefJieHue
MyHKTOB BO/IM3M KOTJOBaHOB MJIM MecT, Iae 6yayT 3abuBartb cBad. [lias
COXPaHEHMs YCTOHYMBOIO [OJOXEHHA UEHTPOB 3HAaKOB HX HYXHO
pacmoJlaraTh Ha pPacCTOAHHAX OT KOTJOBAaHOB He MeHee AeCATHKPaTHOM
ray6unbl KotaoBaHa. CiefyeT TakKKe YYUTHIBATb BBICOTY CTPOAILMXCA
06BEKTOB M 3aKPeIUIATb ONOPHble TOUKH Ha PACCTOAHMHU OT CTEH 3[aHHA,
PaBHOM ero BLICOTe M 6oJlee.

3akpensieHHe NYHKTOB Pa30MBOYHBIX CeTeH NMPOM3IBOAMTCA TNOCTOSH-
HbIMH 3HaKaMH. JTO MeTalJHyeCKHe TPyObl MM O6pEe3KH PeJbCOB C
6eTOHHBIM MOHOJHMTOM BHH3y, 3aJI0KeHHble B KOT/IOBaHBI, MJIH MeTa-
JuyeckHe TPy6bl M 06pe3KH pesbCoB, YCTaHOBJEHHble B CKBAXKHHBI,
3ano/siHeHHble GetoHoM. B BepxHeif 4YacTM Takoro 3Haka MHOrAa
NpHUBapHBaeTcs MeTajlJIMyecKas MacTHHa pa3MepoM 20 x 20 cM, Ha Ko-
TOPOii LLEHTP 3HaKa KePHYeTCs PHCKAMH HJIM NPOCBEPJIHBAETCA.

[aa Hcno/ib30BaMMA 3HaKOB Pa3sGHBOYHOM CeTH B KayecTBe DelepoB
Ha TUIacTMHAX HaBapHBaeTCa NoaycdepHyecKas ro/oBka. B npaktuke
CTPOMTEJbCTBA BecbMa 3¢PeKTUBHBIMH MOXCHO CYMTaTb 3HAKM B BHUAE
cBait.
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Jlna sak1aKy CTEHHbIX 3HAKOB HCIIO/Ib3YIOT HMEIOLMecs BO/IM3M Karu-
TIbHbIE 3AaHMA U COOPYKEHUA.

TnaBHBle M pa36uBOYHBIE OCH 3JaHHH M COOPYXKEHMH 3aKpelsioT
BpeMeHHbIMH M NOCTOAHHBIMH 3HaKQMH. MeCTO 3aK/Mafkh 3HAKOB AOJIK-
HO 6bITb ONpeAesieHO € YYeToM YCTOWYMBOCTHM M COXPAHHOCTH MX B ne-
PHMOZ CTPOMTEIBLHO-MOHTAXHHIX Pa6oT. 3akpenJisiouue 3HaKH clenyer
pacnosiaratb B MecTaX, CBOSOJHBIX OT CK/JAIUPOBAHMA CTPOMTEbLHBIX
MaTepHalioB, BHe 30HBI 3eMJAHBIX paGoT H Ha PacCTOAHHM OT KOHTypa
3nanuit He MeHee 1,0—1,5 BrICOTbI 37aHMA.

PacrniosioykeHye 3HAKOB 3aKperuieHMsA ocefl JOJDKHO ofecreyuBaTh MX
B3aMMHYI0 YBA3KY, BO3MOXKHOCTb BOCCTAHOBJIEHMS M NepeHOCa Ha MOHTaX-
Hble TOPH30HTHI BEPTHKAILHbIM M HaKJIOHHBIM NPOEKTHPOBaHUEM.

BpeMennbie 3Haku 3aKpensieHMA oceil MpeACTaBAMOT COGOH Metan-
JM4eCKHe LIThIPH, o6pe3kn Tpy6, AepeBsHHble KoubA. OcH 3aKperusiior
Kpackoi K/ 3a6HTHIMM B MX BEPXHIOIO YaCTb [BO3JSMH.

[locTosHible 3HAKM MOryT GbiThb padM4HOH KoHCcTpyklmu. HawmGonee
YaCcTO 3aKJIRABIBAIOT FPYHTOBbIE 3HAKH. UTo6bl 06ecreyuTd JoIroBpeMeHHYI0
COXPAaHHOCTb 3HaKa, €ro OrpakJaloT AepeBsAHHONM WM MeTaJUIMYeckoil 06-
Hocko# BbicoToR A0 1 M. O6HOCKY Ae/IaloT TPEeYToJIbHOM MM KBaJpaTHOH €O
cropoHaMu 1,5-2 M. _

Bce ueHTphl reogesrdeckoil pa36MBOYHOR OCHOBBI, 3aN0)KeHHble Ha Tep-
PUTOPHH CTPOMTE/IbCTBA, MOIEXKAT caaye Mo aKTy noa Hab/ofeHue 3a Co-
XPAHHOCTBIO AMPEKLMHM CTPOSILErocs NpeMpUsTHA M HayalibHUKY CTpOM-
TEJLHOTO Y4acTKa.
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Fnasa 5. TEOAE3NYECKOE OBECMNEYEHUE
CTPOUTENBCTBA HAASEMHOW HACTW
30AHN N COOPY>XEHUA

B saBucMMocTH 0T BHAa KOHCTDYKUHMH CTEH, C60prle 31aHHuA
pa3nesaloT Ha KpPYNHONaHeJIbHbI€, KapKaCHO-MaHeJIbHble, prl’lHO6J’lO‘-l-
Hbl€, KapKacHble H KHPIHYHBbIE. lFeonesnueckoe obecmeveHue CTpOH-
TeJbCTBA KAX/0ro THNA 31aHUN HMeeT CBOM OCOGEHHOCTH.

29. MocTpoeHue pa3bueoyHOU ceTH
Ha UCXOQHOM ¥ MOHTAXXHOM rOpPU3OHTax

Jlna o6ecnevyeHHs1 TeoAe3N4ECKOTO CTPOMTEJbCTBA IEPBOr0 M
NOCAenYIOIUMX 3TaXKeH 37aHMA CO3JAIOT OMOPHYIO MJIAHOBYIO W
BBICOTHYIO Pa36MBOYHbIE CETH HA MCXOJHOM H MOHTA)XXHOM FOPU3OHTAaX.

McxoaHblM TrOpM3OHTOM Ha3bBAOT YCJIOBHYIO IIJIOCKOCTD,
[NPOXOJALLYIO [0 MOBEPXHOCTH HECYLUMX KOHCTPYKUHMH MOA3eMHOM yacTy
3nannil (QyHOaMEHTOB) MJIM NepeKpBITHA HYJeBOrO LMKJA.

MoOHTaXHbBIM TOPH3IOHTOM 3[aHNUA Ha3BIBAIOT YCJOBHYIO
[JOCKOCTb, MPOXOAALLYIO [0 MOBEPXHOCTH MEePEKPbITHA KAXA0ro MocJe-
AYIOILEro 3TaXka /M ONOPHOro Apyca Hag3eMHOM 4aCcTH 3JaHUA.

ITnaHoByro pa36éuBouyHylo ceTb Ha MCXOJHOM TFOPH30HTE CO3JAIOT B
BU/J€ MNpaBHJAbHBIX Uryp, 0003HAYAIOLMX KOHQUIYpPaUHUIO 3JaHUS U
3aKpeIIAIOLIMX TOYKH IepeceueHUs MapaJjesied OCHOBHBIM OCSIM 37a-
HUSA 4JI UX NMPOEUMPOBAHHA Ha MOHTAXKHbi€ TOPU3OHTHI.

Touky pa36uBouHOH ceTH pacnoJaraloT B Mecrax, oGecneyvBaroLINX
B3aMMHYIO BHAMMOCTb W COXpPAMIIOCTb Ha BeCb MepHog MoOHTaxa. B
nejasx obecriedednss 6e30NACHOCTH W YA06CTBA BINOJHEHUS JIMHEHbIX
n3MepeHMH W TOCTPOEHHWA CTBOPOB IO NEPUMETPY 3[aHHMA, CTOPOHBI
MIaHOBOH ceTH pachosaraloT napajJieIbHO OCHOBHBIM OCAM 3[aHHA
(puc.31).

ITocTpoenve nJaHOBOA pa36MBO4NION CeTH Ha HCXOJHOM TOPH3OHTE
BBIMOJIHAIOT B CJeyloLleM NopAiKe:

1) nepeneceHHe ocHoBHeiX Touek I, II,, I,, IV, niaHoBoit cetu Ha
HCXOAHBIA TOPH3OHT M NPOJOXKEHHe MO HHM [OJHrOHOMEeTPUHECKOIO
xoza;y

2) noctpoenne ocHoBHbIX (yrioBhix) Touek I-1V nianoBoii ceru;

3) onpeaenenne BeAMYMHBI M HaNpaBJeHUs peayudpoBaHHs (cMmelue-
HMS) OCHOBHBIX TOYEK MO PE3y/bTaraM CpPaBHEHMA 3HAY€HHA HX KOOP.H-
HAT 10 aKTy U NpPOEKTy;
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4) pemylmpoBaHMe M OKOHYATE/NbLHOE 3aKpeILIeHWe OCHOBHBIX TOYeK
NJ1aHOBOH Pa3GHBOYHOM CEeTH;

5) nocrpoeHye NPOMEXYTOYHBIX TOYEK CETH H NPO/IOXKEHHE KOHTpOJIb-
HOTO MOJIMrOHOMETPHYECKOT0 X0Aa.

Ja

L @16

16 @

B/
6. ©-2

Puc.31. IlnaHoBas pa36MBo4Hast CeTb Ha UCXOHOM TOPH3OHTe:
1 — MyHKTH Ha UCXOJHOM TOPM3OHTE; 2 — oceBbie Ppa3GMBOYHbIE 3HAKH

TouHoCTb MoCTpOEHMSI MUIAHOBOK Pa3’6MBOYHON CEeTH Ha MCXOJHOM TOpH-
30HTe [0J/DKHa ObITh Ha KJIacC Bblllle TOYHOCTH IIaHOBOM pa3GMBOYHOM CETH
Ha MOHTaXHOM ropu3oHTe. IlepeHecenne 0CHOBHBIX TOYeK I1J1aHOBOH ceTH Ha
MCXO/HBIl TOPH3OHT BLIMOJIHAIOT OT 3HAKOB, 3aKPETULIIOLMX OCHOBHbIE OCH
30aHMUs, MeTOAOM MOJISIPHbIX, TIPAMOYIOJIbHBLIX KOODAWHAT, MNOCTPOEHHEM
cTBOpoB. TOYKHM /1aHOBOM CETH Ha MCXOJHOM FOPH3OHTE 3aKperLifAioT Alode-
JIAMH, KEPHOM Ha 3aKJaJHbIX AeTa1iX, OTKPAaCKaMH.

BrICOTHOM pa3GMBOYHOI CeTbi0 HA MCXOAHOM TrOPH3OHTE MOryT GBITb OC-
HOBHble TOYKH M1J1AHOBOH Pa36UBOYHOM ceTH MM paGoume periepel, Mo KOTO-
pbm NPOKJIAJIBIBAIOT HUBEJMPHbIA X0/ ¢ NIPUBA3KOH He MeHee 4YeM K ABYM
penepaM Ha CTPOMTe/IbHOH TUIOILa[Ke. 3HAKaMHM BBICOTHOH CETH MOTYT CIY-
HUTb MOHT@KHbIe NET/IH, MeTaIMYecKHe YIOJIKH, NPHBapeHHble K 3aKJafl-
HbIM J€Ta/IAM.

[ocne nocTpoeHus IJIaHOBO-BLICOTHOH PasOMBOYHONH CETH Ha MCXOAHOM
FOPH30HTE BBINOJHAIOT UCIIOJHUTEIBHYIO ChEMKY.

[locTpoeHue nuIaHOBOH pPa36GMBOMHOM CETM HAa MOHTAXHOM TOPH3OHTE
OCYILECTBJIIIOT TaK )K€, KaK M Ha HcxoguoM. IlepeHeceHne OCHOBHRIX TOYEK
NJIAHOBOM CETH, 3aKpeIIeHHBIX Ha MCXOJHOM TOpH3OHTe, IIPOM3BOAAT IO
Boicote. Crioco6bl MX MepeHeceHNs PacCMaTpPHUBAIOTCA OTAebHO B 11.30.
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Bbi60op OCHOBHBIX TOYeK, NDUHHMaeMbIX B KaYeCTBe MCXOAHbIX Ain
NepeHeceHNA Ha MOHTAXXHBIH ropM3oHT, 06yc/0oBaIMBaeTc oGecneyeHyueM
BUAMMOCTH C HCXOQHOrO TOPHU30OHTA Ha Bce 3Taku (Apycol) 3jaHus,
¢opMOR I1aHOBOK CeTH, BO3MOXHOCTBIO MOCTPOEHHA C 3ITHX TOYEK
IIJJaHOBOH CeTH Ha MOHTAXXHOM TOPH30HTE M TEXHOJIOTHel CTPOMTEesbHO-
MOHTaXXHBIX pa6oT.

Ha MoHTaXHBI# ODHM3OHT NEPEHOCAT, KaK MpaBHJO, He MeHee TpEX
TOYeK Pa3GMBOYHON CETH.

IIpu cTpouTeJbcTBe 3R2HWA TOBBILIEHHONW 3TaXXHOCTH, HWMEIOINX
60JIbllIOE KOJIMYECTBO MpepbIBAlOLIMXCA OCeH, BBIMOJIHAIT KOpPpeKTH-
POBKy TOJIOKEHHS BCEX CTEHOBbIX NaHeJed M TO4eK IJAHOBOM CeTH Ha
MOHTA)KHOM TOPH30HTe B cuMcreMe X M Y, napajsieJbHOR OCAM 3QaHHA.
3areM COCTaBJAIOT CXeMYy pa3MelleHHs YCTaHOBOYHBIX OcCeil ¢ BbINHCAH-
HbIMH Ha Hell pacCTOAHWAMH OPHEHTHPOBOYHBIX PHCOK MaHeNeil oT ocei
Xuy.

ITocTpoenne BLICOTHOM ceTH Ha MOHTa)XXKHOM FOPM30HTE BBIIOJHAIOT
METO/IOM TeOMETPHYECKOr0 HHMBEJHPOBAHMS OT penepoB Ha HCXOAHOM
TOPH30HTE.

IlocTpoenre Ha HCXOOHOM M MOHT)KHOM T[OPHM30HTAX SABJSETCH
CNoXHOW M oTBercTBeHHOH paloroii. E€ BbimosHsAoT, Kak npaBMJo,
BBICOKOKBa/H(HUNPOBaHHble Clel[HaIuCThI-reode3uctsl. I[locse 3aBep-
lleHHs PpaGoT COCTABJIAIOT COOTBETCTBYIOLIYIO HCHOJHHTEAbHYIO MNOKY-
MEeHTaLMI0, KOTOpas NpPHKJAAbIBAETCA K aKTy MPOBEPKH TeoJe3nyYecKHX
pabor.

30. Cnocobbl nepeHeceHUR oCel Ha MOHTaXHbIe FTOPU3OHTLI

[Ipu cTpouTenbcTBe 3naHMH Majloif H cpeiHed 3Ta)KHOCTH NepeHe-
CeHHe TOYeK Ha Pa3GUBOYHOI OCHOBE C MCXOAHOro rOPH3OHTA Ha MOH-
TaXKHBIH  BBIMOJHAIOT  CNOCO60OM  HAKJOHHOTO  NPOEKTHPOBAHHA.
CymHocte cnoco6a COCTOHMT B MOCTPOEHHH BEPTHKAJbHOM MJIOCKOCTH.
TeonosuT ycranasnupaiot Haa Toukod A (puc.32) crBopa pas6upouHoil
ocu AB. ‘

3puTenbHylo TpyOy HABOAAT Ha BHM3MPHYIO LieJb BTOpPOH CTBOpHOH
Touk¥ B uau Ha pucky B’ HcxogHOro ropM3oHra, 0603HaueHHOro Ha
Topue wiu cacane 3gaHma. [IpuMepHo B cTBope 3TOH Xe OcH Ha
NepeKpbITHH MOHTa)XHOTO rOPHM3OHTa YCTaHaBJHMBAlOT LUTATHB C 3aKpel-
JIeHHO# Ha HeM BM3MpHoil Mapkoit (oTBecom).
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Puc.32. Cxema nepenecennn oceft
Cnoco6oM HarJIOHHOTO NPOEKTHPOBAHHA

Tpy6y TeomoimuTa, OPHEHTHPOBAHHYIO IO CTBOPY Pa3GHBOYHON OCH,
npM 3aKpelneHHOM anujajge BpallaloT B BEPTHKAJbHON IIJIOCKOCTH [0
MOAB/MEHNA BU3MPHOK MapKkH B nofie 3peHus TpyObl. Ilocne atoro Tpy6y
3aKPeIUIAIOT M B GHCCEKTOP TOYHO BBOJAT LEHTP BH3MPHOH MapKH HJIH
HHUTb OTBeca. IIpoeKinio lleHTPa MapKH WJIM HHTH OTBeca PUKCHPYIOT Ha
MOHTa)KHOM TOpPH30HTE. AHAJIOTH4HBbIE 1eHCTBHMSA BBIMOJHAIT NDH APY-
IOM MOJI0KEHMH BePTHKANBHOIO Kpyra TeoJoJInTa.

CepelMHy pacCTOAHHA MeXRY ABYMA DHUCKaMH, TOJYYeHHBIMH IIPH
ABYX MNOMOXEHMAX BEPTHKAJIbHOrO KPYra TeOJOJHTa, NPHHUMAIOT 3a
HCKOMYIO TOYKY Pa36HBOYHOH OCH Ha MEPEKPLITHH.

Bo3MojkHBI YeTbipe BapHaHTa paclo/IoXKeHHA TOYeK, 3aKperIAInX

CTDOPITyio OCi M TOURN iia MOWTAIRICH TOPHSTHTT!

— OCb 3aKpemastioT ABYMA TouKamm — A u B, Touky C nepeHocAt Ha
nepeKpbiTHE Yepe3 MapKy,;

— OCb CTBOPA 3aKPEeIJIAIOT TOYKOA A M OTKpacKoH Ha CTeHe LOKOJb-
HOro 3Taxa; TouKy ocH C nepeHocAT Ha NepeKpbiTHe Yepe3 MapKy;

— OoCb CTBOpa 3aKpeIAIOT ABYMA TOYKaMH — A M B; Touky ocu C
BBIHOCAT HENOCPEACTBEHHO HAa MOHTXKHbIA TOPHM30HT H 3aKPeNJAIT
PHCKOH;

= OCb CTBOpa 3aKpelJIAIOT TOYKOH A M OTKpacKoH Ha cTeHe LOKOJIb-
HOTO 3Taxka; TO4Ky ocH C BBIHOCAT HENOCPEACTBEHHO HA MOHTaXKHBIi
TOPHM3OHT M 3aKpeMJIAIOT PHCKOM.

INonoxenne ocelt Ha MOHTa)XHOM FOPH3OHTE ONpeENAIOT MO ABYM
CTBOPHBIM TOYKaM, IlepeHECEHHBIM Ha IIPOTHBONO/IOXKHBIE CTOPOHbLI
KOHTypa MNepekphTHA. Bo3MOXHBI M ApyriHe BapHaHTBl ONpeaeJieHMsA
MoJIoXKeHNsA oceit, HO ¢ MeHbllled TouHOCThIO. Ilo BH3aupHON MapKe B
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ctBope JHHHH AB (puc.33,a) Ha MeTaJ/IMyecKoN NJaCTMHE HaMeyaloT
ueHTp BusMpHo# nenn K. Ha Heil ycTaHaB/IMBAIOT TEOAONHT H NMPH ABYX
110/10’)KeHHAX BEPTHKAJILHOIO KpPyra OT HalpaBJIeHHS Ha TOYKY A OTK.ja-
aviBatot yroa 180°. Ilonyyennsie Toukn L u K onpenensior nojoxenue
OCH Ha MOMTaXHOM ropHaonrte (puc.33,6). J1a KOHTPO/A MOJOXKEHHA
OCH yCTaHaB/JHBAKT TEOJO0JHT Haja ToYkoi L M N3MEPAIOT Yroa Mexay
HanpaBieHMeM Ha TouKy K u creophylo Touxky D (puc.33,m).
JonycTuMas BeJHYHHA OTK/IOHEHMs M3MepeHHoro yria ot 180° saBucuT
OT PaCCTOAHMA BH3HPOBAHMA M TOYHOCTH LEHTPHPOBAHHS TEONO/HTA.

z Am d '
K ’ K

D

Puc.33.Cnocofbl onpeneneHns MOJOXKEHUS OCH
MyTeM I0C/Ie0BaTeIbHOTO OT/I0XKeHUa yraos 180°

OwWM6KH HAKAMJMBAKTCA 3a CYET HeNeprneHAMKYJAPHOCTH OCH
ppawcina  SpHICADAUN 1pyUbi UCH DpaiiciinA TCOAOANTS, WO
MalKMOHHOH omMOKH, HETOYHOro NpHBeAeHHs OCH BpalleHHsa npunéopa B
OTBecHOe noJsiokenue. [/18 MaKCHMaJbHOrO MCKJIIOYEHHs ITHX OWMNGOK B
pa6ore HeO6X04HMO UCMOJB30BATb TLUATEJBHO NOBEPEHHBIH TEOdO/IHT.

Hunakas ToyHocTh M HeOGXOAMMOCTb pa3MelllaTb CTBOPHble 3HAKM Ha
pPacCTOAHHM, paBHOM BBICOTE 3JaHHMA, AJA TOrO, 4TOOBI YroJ HaKJOHa
TPy6bl TeodoJMTa He mpeBbilllag 45°, Je/Jal0OT 3TOT CNOCO6 OrpaHH-
YeHHbIM B NPHMEHEHMH, a B YCJOBMAX CTPOMTE/]bCTBA Ha 3aCTPOEHHOH
TEpPHUTOPHH HeNpHeMIEMbIM.

Pa3HOBMAHOCTBIO HAK/JIOHHOrO MPOEKTHPOBAHHA sABiAercs GokoBoe
nuBesmpoBanne. Ha McxoqHoM ropuaoHTe 3aKperuisioT TOYKH 6a3HCHOM
cetn. KpoMe Toro, 3axpenssior 6asnchl, napajjie/ibHble IIPOAOAbHBIM M
fonepe4HbIM OCAM 3[JaHMA, PacloNOKeHHble BHE €ro Ha PacCTOAHHH,
paBroMm 1-2 M. Cnoco6oM 60KOBOro HHBENHPOBaHUA PACCTOAHME OT CTO-
poHBbI 6a3ucHOM ceTH 40 6Ga3nca MEpEHOCHUTCA HAa NepeKPbITHS MOHTH-
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pyemoro 3ganua. [{1a yno6cTBa BU3MPOBAHHMSA Ha BEPXHHME 3TaX(M KOHULI
6a3uca pacrnosaralor Ha paccrofiiuu 25-30 M or 31aHus.

Ha oanoM u3 xonuoB 6asuca (Touxa A) ycTaHaBAMBAIOT TEOMOJIMT,
a ero Tpy6y OpmMeHTHPYIOT Ha TouKky B. OpmneHTHpoBaHHyI0 NpH 3a-
KpeIJIeHHOM TOpH30HTA/BHOM Kpyre Tpy6y TeORO/JMTa BpallalT B
BePTHKAJBHOH MIOCKOCTH M HABOJAAT Ha Deiiky, FOpPH3OHTAJIbHO pac-
TI0JIOKEHHYI0O Ha MOHTaXHOM ropusonre. Pediky nepemewaior go mnoJo-
MEeHUA, B KOTOPOM OTCYeT [0 HeHl paBeH B, U Ha NEPEKPHITHM PHCKOM
(pUKCHPYIOT MOJIOJKeHHe HYJIR AeJieHUsA pedKu. AHaJIoTHYHbIe onepauuu
BBIMOJIHAIOT NPH APYIOM Kpyre TEeOLOJUTA, YTO COCTABJAET IOJHBINA
IpHeM HepeHoca PHCKH. PaccrosHMe MeXay ABYMsA PHCKaMH, MOJYy-
YeHHbIMH MPH ABYX MOJIOXEHHAX BePTHKAIBHOIO Kpyra, AeJUTCA MOMo-
JaM ¥ CPeAHsAs PUCKA NPUHMMAETCA 3a MOJIO)KeHMe OCH Ha MOHTAa)KHOM
rOpH30HTE.

IlepeMewass pedKy NMo MOHTa)XHOMY TOPH3OHTY BAOJb OCH, IpO-
4epYMBAIOT HEOOXOAMMOE KOAMYECTBO PHCOK [/l NPONU3BOJACTBA CTPOM-
TeJLHO-MOHTaXHBIX pabor. PaccrosHue d He mpeBblllaeT 2 M M MOXeET
6bITb H3MepeHOo C BbicoKoi TouHoctbio (0,2—0,5 MM).

Bce BHewHHe ocu (6a3snchl) yBA3LIBAIOTCA MEXAy cOGoil M C MoH-
TaXXHBIMH OCAMM Ha MCXOAHOM TOPH3OHTE, NO3TOMY IPH BbIYHC/EHHH
0)XHJaeMOH TOYHOCTH 3TOH MOTPELIHOCTBLIO NpeHe6peraioT.

Ifocne BbIHOCA Ha MOHTaXKHbI FOPM3OHT BceX YeThbIpeX Ocel 34aHus
ST KOHTPOJIA M3MEpAIOT CTOPOHbI M AMaroHalM KOHTypa 3JaHMA MJH
NPOKIaAbIBAIOT X0 N0 YIJOBBLIM TOYKAaM M, NPH Heo6XOXMMOCTH, TOYKH
pPeayUHpPYIOT B NPOEKTHOe NoJoxeHHe.

Toyku 6asuca pacnosiaralor 3a fNpejesjaMHu CTPOMTeJbHOHN IUIOIIAAKH
M 3aKpeIUIAIOT CTBOPHBIMM 3HaKaMM HJHM OTKPacKOH Ha COCeaHHX
3JaHUAX, COOPYKEHHAX.

[lepeneceHne To4ek ¢ MCXOAHOrO TOPDH3OHTa HAa MOHTAXKHBIA MOXHO
BBINOJHATL CTOCO60M BEPDTHKaJAbHOTO NPOEKTHDOBaHUA
C MOMOILUBIO CTIELHANBHBIX NIPHOGOPOB.

[Ipy crpouTennbcTBE 3AaHUA ¥ COOPYXKEHUH HeGONbLIIOH BLICOTHI AJISA
NIPOEKTUPOBAHMA TOYEK [0 BEPTHKAIM HCHOJb3YIOT THXKEAble OTBECHI.
Jror cnoco6 He o6ecredwBaeT BLICOKYI0 TOYHOCTb IPOEKTHPOBAHHA
BC.I€ACTBME BO3HMKHOBEHMA O60oKOBoro mnporu6a B HHUTH OTBeca MNpHU
BeTpOBO/ Harpyske. Jlake NPH OTCYTCTBHHM BeTpa TOYHOCTb TIepeHECEHHA
aTUM criocoboM coctassser 10 MM Ha 20 M AJHMHBL HUTH OTBeca.

[Ipn cTponTennCcTBE BBICOKMX 3[aHH M COOPYI)KEHHH OCHOBHBIM
cnoco60M TNepeHeceMHs TOYeK pa36MBOYHON OCHOBBI Ha MOHTaXHbIe
FOPHM30HTbl ABJRETCA CMOCOO6 ONTHYECKOTO BEPTHKAJIBHOTO IPOEKTH-
POBaHMA C NMOMOIIbIO NMPUGOPOB BEPTHKAILHOTO BH3WPOBAHHA: BBICOKO-
TOYHOrO ONTHYECKOIo TEOAOJNTA CO CleLHaNTbHOH OKYJIAPHOH HacaaKoi;
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OLII - ontnyeckoro LeHTpMpoBoyHoro npubopa; [TOBII - npu6opa
ONTHYeCKOro BePTHKAIbHOIO NpoekTHpoBanus; PZL — aBroMarmueckoro
TIPELM3NOHHOTO 3eHHUT-NpH6opa; JI31l — nasepHoro Haampa-ueHTpHpa.

OnTtnyeckoe mNpoeKTHpPOBaHHWE BBINMOJHAIT HENOCPEACTBEHHO ¢
MCXOAHOTO TOPM30HTA HAa KaXAbl# MOHTa)KHbIA ropu3oHT (puc.34,a)
IH60 mocaefoBaTeJbHO C rOpU30oHTa Ha ropusodT (pHc.34,6). Tlocaen-
HMi{ CcIoCO6 HA3IBIBAIOT CTYNEHYATHIM NPOEKTHPOBAHHEM.
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Puc.34. Cnoco6bl BEpTHKaIbHOIO MPOEKTHPOBAHMA:
a - HCXOQHOTO TOPU30HTA; 6 - IOC/eA0BaTe/IBHO € TOPU3OHTA Ha [OPU3OMT:
1 — onopublii 3HaK; 2 — najeTKa; 3 — ONTHYeCKUH LEHTPHP; 4 — TEOAOJHT

[Ipu wvcnonb3oBaHMH NMPHGOPA BePTUKAIBLHOIO NPOEKTHPOBAHUA €ro
YCTAaHABJIMBAIOT Haj]l ONOpPHOH TOYKOH M NpHBOAAT B pafoyee MOJO-
xeHue. Ha cooTBeTcTBYyIOlIEM TOPH30HTE YCTAHABJIMBAIOT KOOPAWHATHYIO
nanerky. OHa npeacTaBiaser co6oit ABe CKpelleHHble MpPO3payHble
IL1aCTHHKKM M3 oprcreksaa pa3mepoM 30 x 30 cM ¢ HaHeceHHOH Mexay
HUMH KOOPAMHATHOH ceTKoOil B BHAE B3aMMHO MNeEpNEHAMKYJAPHBbIX
oUM¢POBAHHBIX JHHUM.

IIyteM aByX- HMJM YeTbipeXKpPaTHOTO BHM3HPOBaHUA Ha [ajIeTKe
OTMEYalOT MPOEKUMIO [IJJaHOBOH ONMODHON TOUYKM. 3aTeM [0JOXKEHHE
TOYKH C NJIETKN NEPEHOCAT M 3aKPeIJIAIOT HA MOHTaXXHOM TOPH3OHTE.
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[Ipn cTyneH4aToM NPOEKTHPOBAHMHN TEOAO/JNT YCTAHABAMBAIOT Haj
OTBEDCTHAMH B IIE€DEKPbBITHH M TNPHBOAAT B paboyee MOJOXKEHHE O
LEHTPY MNaJIETRH, PacloJOKeHHOH Ha OMOPHOH TOYKe MpeXllecTBYIOLIero
ataKa. Bropylo nanetky GUKCHPYIOT noa NpPHGOPOM M MOAY4AIOT
NPOEKUHIO OTIOPHOI TOYKH Ha NAHHOM FOPH3OHTE.

CrBOpPbl ONOPHBIX - TOYEK pa3MEILAIOT NO JHMHMAM, TNapajiejbHO
cMemeHHbIM Ha 500-80Q MM ot npoektHbix ocefi. Takoe paccrosnne
y106HO 418 BEpTHMKA/JbHOrO BM3MPOBaHHA M GOKOBOTO HHMBEJMpPOBAHMsA
NpPH KOHTPOJe BEePTHKATbHOCTH KOJOHH HJM MaHeleil MO KOPOTKOi
pefike. OTBepcTHH B NepeKphHITHAX pa3MepoM He MeHee 20 x 20 cm
NpeayCMaTPHBAIOT NPH MX H3roToB/JeHHH. CxeMy NPUBA3IKH OTBEPCTHH K
MPOEKTHbIM OCAM YBS3LIBAIOT C OMNOPHBIMM ToYKaMH Ha ¢yHIaMeHTe
3MaHHA.

IIpn ucnonpaoBaHun npu6opa PZL ownbka B onpeneseHHH MoJo-
JKeHHA OMOPHOH TOYKM Ha MOHTAXXHOM rOpH30HTe coctaByisieT 1 MM Ha
100 M BbICOTBI, a NPH HCNOJb30BAHMM TeodoaHTa T35 ¢ OKyJsApHO#
Hacajiko# M HaKiaaHbiM ypoBHeM — 1,5 MM Ha 25 M Bbicotsl. Hacaaka
NO3BOJIAAET BBIIOJHATh BH3UPOBaHHE IPH BEPTHKAJbHOM MOJIOXKEHHH
TPy6bl, a HakJaaHO#i YpoBeHbp = G6oJiee TO4HOe TIpUBedeHHe OCH
BpalleHHA TPy6bl B TOPH3OHTA/IbHOE TOJIOKEHHE.

B ka)kaOoM KOHKDETHOM ciyyae OGOCHOBBIBAIOT BbI6Op HpH6opa M
croco6a BepPTHKAJLHOTO NPOEKTHPOBaHHs, o6eclevynBalONX TpefyeMyIo
TOYHOCTb NepeHeCEHHA 110 BePTHKAIH ToYeK Pa3GUBOYHOM ceTH.

B oTaenbHBIX CcydasX TNPUMEHAIOT KOMOMHMDOBaHHble CNOCOGbI
NepeHeCeHNA OMOPHBbIX TOYeK Ha MOHTa)XKHble ropu3ontel. Hanpumep,
IIPH OTCYTCTBMH CKBO3HBIX OTBEDCTHH B TNePEKPLITHAX ONOPHBIE TOYKH
Ha HCXOOHOM M MOHTa)XXHOM TOPHM3OHTaX ONpeAeIAIT METOAOM
MOJIAPHLEIX KOOPAMHAT OTHOCHTEJBHO IPOM3BOJILHOH TOYKHM, [OJIOXKEHHE
KOTOPOM Ha BceX TIOpH30HTaX (HMKCUpPYyeTcs NepeceYeHHeM [BYX
cTBOpOB. [IpH HAJIMYHH TOJIBKO OJHOTO CKBO3HOTO oTBepcTUA (HampuMep
CTBOJIa MYCOPONPOBOAA) BBLINOJHAKT NepeHeceHHe OJHOW TOYKM Ha
MOHT2XKHBIi TOPH3OHT CNOCO60M BEPTHKAIBHOrO NPOEKTHPOBAHHA M
OTHOCHTE/NIbHO Heé MOJAPHBIM CNOCO60M YCTaHaBJIHMBAIOT [OJIOXKEHHe
APYTHMX TOo4YeK pa36HBOYHOH ceTH.

Ilocne nepeHeceHNMs ONOPHBLIX TOYEK Ha MOHTaXKHBLIA TOPH3OHT
BBIMOJIHAIOT KOHTPOJIbHble M3MEPEHMA DAcCTOAHMA MeXay 3THMH
TOYKAMH M CBEPAIOT MX C MPOeKTHHIMH. TOYKH 3aKpennsioT M OTHOCH-
TeJIbHO HMX BBINIOJHAIOT TNMOCTPOEHHE pPa3@UBOYHON ceTH Ha 33JaHHOM
MOHTa)XXHOM ['OPHM30HTE.
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31. AeTtanbHble paibusBoyHble paboTbl

letanpHble pa36uBouHble PaGoTbl Ha MOHTaXHOM TOPH3OHTE KpYII-
HOIAHEJIbHbIX M KPYNHOGJOYHBIX 37aHHH BKJIOYAIOT Pa3GUBKY INpoMe-
XYTOYHBIX OCel, NapaJJejieii OCHOBHbIM OCAM M OPHEHTHDHBIX DHMCOK,
(pUKCHPYIOLMX MPOEKTHOE MOoJI0XKeHHe KOHCTPYKIIHMH.

IIpeasapuTesbHO BBHIMOJHAIOT, pa3GHBKY OCeil MM MapaJuiesiel ocaM
OT TOYeK IJJaHOBOil pa3GMBOYHON CETH C IMOMOLIBIO MEpPHBLIX M OITH-
4YECKMX MJM Jla3epHbIX NpHOOpoB. Pa3GHMBKY OpHEHTHPHBIX PHCOK,
(UKCHPYIOIIMX IUIaHOBOE TMO0J0XeHMe KOHCTPYKLUHWA B NPOJOJBHOM H
MONEpeYHOM HaNpaBJeHUAX, BHINONHAIOT METOJOM IepleHANKY/IAPOB,
CTBOPOB M JHMHEHHBIX 3aceyex.

OTHOCHMTE/IBHO BBIHECEHHBIX Ha MepeKpLITHe IPOAOJBHBIX M MOle-
PeYHBIX Ocell MAM mapajjeiedl 1A Kaxjaod naneau (6goxa) HaHocAT
[Be PHMCKH B [IPOJAOJBHOM HampaBjJeHHH W OAHY-ABEe — B ITONepeyHOM
(puc.35).
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Prnc.35. PasMeTka OpUEHTHPHBIX PHCOK /ISl MOHTa)a MaHeJei:
1 — OpuUeHTHpHaA PHCKa /I CTEHOBOH IaHe/M ¢ TOpLa;
2 — OpHEHTHpHbIE PUCKH [JIA NMaHEJM B IIPOJOJbHOM HalpaBJieHHU

OpHeHTHpHbIE PHUCKHM B MpPOAOJBHOM HAlpaB/JeHMH HAHOCAT CO
CMellleHHeM OT pPa36GMBOYHOH OCH Ha pacCTOfiHMe, paBHOe II0JIOBMHE
TOJILIMHBI cTeHOBOX NaHesu runoc 200 MM, OpUeHTHDHbIE DHCKU B ToIe-
pPevyHOM HanpaB/eHHH HaHOCAT Ha pacctosHMH 200 MM or Topua ycra-
HaB/MBaeMoii maHesad. [l/f pANOBLIX MaHEJel HapyXHbBIX CTeH OpHEeH-
THUPHbIe PMCKM B IONEPEYHOM HANMPaBJIeHMH HAHOCAT ¢ 060OMX TOpLOB
cTeH. Pucku pesaror kapaHgaiioM B BHAe 4Yeptbl AauHod 50—100 MM H
OTTEHAIOT TPYAHOCMBIBAEMOH Kpackoii.
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fIpy HamMYHMM yCTAaHOBOUHBIX PHCOK Ha BHYTPEHHeH [OBEPXHOCTH
HapyXHbIX MaHeNed cTeH Pa3GHBKY NPOAOJBHBIX OPMEHTHPHBIX PHCOK
BBIMTONHAIOT C TaKHM pacyeToM, YTOOBl [PH MOHTaXX€ OPHEHTHpHBIE
PHCKH COBMAJa/lN C YCTAHOBOYHBIMH,

B Mectax anA ycTaHOBKM OGbeMHBIX 31eMeHTOB (caHTexkxabuu
H Ap.) HaHocAT rabaputHble M OpPHEHTHPHule PUCKH. [Aa nndToBBIX
IIAXT HAHOCAT [BE OPHEHTHPHble PUCKH B NMPOAOJbHOM HAMpaBfEHHH H
oHy — B NoMepeyHOM, NO LeHTPY ABepHoro npoeMa. Ha o6beMubIx ane-
MeHTaX YCTaHOBOYHble PHCKHM (PHKCHPYIOT MO LUEHTPY ABEPHBIX MpPOEMOB
B BEpXHEM M HMXKHEM ceYeHHAX MJIM NPOBEPAIOT 3aBOJCKYIO Pa3MeTKy.

[Ana ycraHOBKM pHrejled 4YepJayHbIX IIOMelueHHH OpPHEHTHpHbIE
PHCKH HAHOCAT B NPOAOJILHOM HalIpaBJIEHHM B MeCTaX MX ONNPaHMSA.

Hdnsa nanened nonepeyHbiXx CTEH Pa3GUBKY PHCOK He BBINOJHAIOT,
€CJIN TaHeJH IJOTHO COMpPATaloTCA APYT C APYTOM MJH NpelyCMOTPEHO
HasTMyMe 3aKJaJHbIX LITHIPEBBIX (PUKCATOPOB.

IIpn pasMeTke OpDHEHTHDHBIX PHCOK Ha BCeX MOHTXKHBIX IOpH-
30HTaX cO6JI0JAIOT THIIOBOE HX pacClOJIOKEHHEe OTHOCHTENbHO TOYeK
[171aHOBOA pa36HBOYHOM CETH M MOHTHPYEMbIX KOHCTPYKUMH.

[na KapKacHbIX OJHO- ¥ MHOTOITKHBIX NPOMBILIIEHHbIX, XUJIBIX U
oflecTBEHHbIX 3JaHM{ AeTasibHble DPa3GMBOYHbIE PabOThl BKJIOYAIOT
pa36MBKY OCHOBHBIX, CEKLHMOHHBIX H TPOJIETHBIX OCeif, a He JMHHM, MM
napajjeabHbIX. YCTaHOBOYHbIE PHUCKH HAHOCAT Ha ¢yHIaMeHTax MM
omopax MoA KOJOHHBI, Ha OrOJIOBKAaX KOJIOHH, PHreJfAX MM IJIUTax
nepekpuiTHii. Pai6MBKY BbLINOJIHAIOT NYTEM MNOCTPOEHHA CTBOPOB C
NOMOILUbIO TEORONMTAa M OTJOXEHHA IIPOEKTHBIX OTPe3KOB CTa/bHOM
pYJleTKkOH OTHOCHTEJBHO TOYEK IJaHOBOKH Pa3GHBOYHOH ceTH.

Hanpumep, nns pa36usku mpoaosbnbix oceit A—A, b—b, B-B ko-
nouH 3gauusa (puc.36) no cTBopaM nonepevyHbIX CTOPOH MJIAHOBOM pas-
6uBouHoit ceru I-II u III-IV oTknaaviBaloT OTPE3KH a;, I-K, a;, [IV-N.
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Puc.36. CxeMa feTanbHOil paOMBKHM OCeH KOJIOHH 3aHUA

B nomyueHHbIX TOYKax MOC/€JOBATEJbHO YCTAaHABIHBAIOT TEOXOJHT
H MO /JMHHM BH3NPOBAaHHA Ha IPOTHBONOJIOXHBIE TOYKH IPOAOJBHBIX
oceji HaHOCAT PHCKH Ha GOXOBble 'PAHH OTOJIOBOK KOJIOHH, BBICTyMalo-
IUMX HaJ NMePeKPBITHAMH 3TaXa.

IlocTpoenue nonepeynnix oceit 1-1, 2—2 u T.A. BHINOAHAIOT NpOMe-
paMH BA0JIb GOKOBBIX rpaHeH KOJIOHH OT CTBOPOB TNOMEPeYHBIX CTOPOH
N/J1aHoBOH pa36MBOYHOM cetH. [lyis 3TOro pyJeTKy yKAaablBaloT fapani-
JlelbHO TNPOJOJIBHBIM OCAM 3[4aHHMA, BIUIOTHYI0 K OOKOBBIM TIpaHAM
KOJIOHH, H MPOM3BOAAT OTCYETbl B MeCTaX Nepece4yeHnss CO CTBOPOM ABYX
nonepeynbix cropod I-I, III-IV. Tlonydyennyio pa3HOCTb OTCUETOB
AEJAT I[IPONOPUMOHAJBHO IPOEKTHBIM pa3MepaM MeXIYy OCSAMH H
BBIMHCJAIOT NIPOEKTHbIE OTCYETHl MO pyJerke. Klcno/ap3ys aTH OTCUeTHl,
HaHOCAT YCTAHOBOYHblE DHUCKH IO I'pPaHM OrOJIOBOK KOJIOHH M IHoOcje
KOHTPOJIBHBIX M3MePEHUI TPOH3BOAAT OTKPACKY PHCOK.

IIpH MCIIOAbL3OBAHMH KOHAYKTOPOB Ha OrOJIOBKAX KOJOHH pa36MBaioT
TOJBKO IIPOACABHYIO H OJHY TIONEPEYHYI0 OCH ANA YCTAHOBKH
KOHIYKTOpa. ' : _

Jlis MOHOJMTHBIX 3JaHHIL. ¥ coOpYXKeHHMi B Cko/b3sulell onamy6ke
fetanpHble pa30HBOYHBle DPaGOTBI BKJIIOYAIOT HaHeCeHHe Ha OMNODHOH

89



NoBEPXHOCTH yHAaMeHTa YCTAHOBOYHBIX PHCOK Ha onany6Ky mepen eé
YCTaHOBKOi B MPOEKTHOE 0/I0XKEHHE.

Heranbuas BbICOTHas palbuBKa BKJIOYaeT NepeHeCeHMe MPOEKTHBIX
OTMETOK Ha KOHCTPYKIIMHM OT PaGOYHMX PerepoB MOHTAKHOTO TOPU3OHTA.
OHa BbINOJHAETCA CNOCO60M reoMeTpPHueCKOro HUBEJNPOBAHMSA C TEXHH-
yecko#t To4yHocThIO. [las obecrieyeHHs TOPH3OHTAJIBHOCTH HJHM IIPOEKT-
HOM BBICOTBI 110 BCEMY MOHTA)KHOMY FOPM30HTY MO pe3yJbTaTaM reoMer-
PpHYECKOro HABEJHMPOBAHUA BLIDABHMBAIOT OMNOpHBIE MJIOCKOCTH B MeCTaX
YCTaHOBKM TnaHesneH nau 6jokoB. [/1a 3TOH Len¥ HCMOAB3YIOT Masky
(aepeBsAHHBIE POKJIAAKM, KePaMHYeCcKHe IUIMTKH) HEOGXOLUMOM TOJIILUM-
Hbl, 3akpenJisieMble pactBopoM. Iloa Kaxkayio maHeJp Ha pacCTOAHMM
20-30 cM or Topua 3aKpemsfiOT ABa Maska. [IpH 3TOM npoexTHan
OTMeTKa BepXa MasKOB KOHTPOJHMPYETCH C NOMOLUbIO HUBEJIHpa.

32. MoHTaX naHenbHbIX U BNOYHLIX 3paHUA

B npouecce cTpoMTesbCTBa Ha reode3nyecKUil KOHTPOJIb MOHTaXKa
KOHCTPYKUMH o6pallialoT oco6oe BHHMaHHe B CBA3H C TeM, YTO MOHTaX
ABJIAETCSA OCHOBHBIM 3TallOM CTPOHTEJBCTBA M OT €r0 TOYHOCTH 3aBHCHT
LOJIFOBEYHOCTh IKCMIyaTanuu . 3aaHusA. [Ipw pelleHun Bompoca o
TOYHOCTH MOHTaXa KOHCTPYKUMA PYKOBOACTBYIOTCSA  [OIYCKaMH,
ycraHoBaeHHbIMH CHullaMy » TexHM4yecKMMH yCIOBHAMH npoekta. [Ipn
3TOM CpenHsAs KBaapaTWdeckas olMGka NPH yCTAHOBKE KOHCTPYKLHMH
OOJ/DKHA COCTaBJATH He Gonee 1/5 BeJHUHHDbI foomnycka, TO €CTb

< 0,2A. :

Teonesanyecknit KOHTPOJb MOHTa)Ka KOHCTPYKUHMH COCTOMT B Mpo-
BepKe MX FeoMeTpHYecKMX NapaMeTpoB, BbiMOJHEHHH Pa3METOK, BbIBep-
Ke KOHCTPYKUHMH B IJJaHe M MO BbICOTe NPH MX YCTAHOBKE B NMPOEKTHOE
noJjioXeHHe, a TaKKe B TIPOBeJeHMH HCIIOJHHTEJbHOH CBEMKH YCTa-
HOBJIEHHBIX KOHCTPYKIIHH.

IpoBepky reoMeTpHYECKHMX TNapaMeTPOB IOCTYNHBUIMX Ha CTpOi-
nJIolaAKy KOHCTPYKUMi BBINOJHAIOT Nepel HadajoMm MX MoHTaxka. IIpu
ITOM MNpOBEPKAa 3aKJIO4aeTcs B onpejeeHHH COOTBETCTBHA ¢akTHyec-
KHMX Pa3MepoB KOHCTPYKUMH NpPOEKTHbIM M HODMAaTHBHbIM. [lesio B ToOM,
YTO NP H3TOTOBJIEHHN KOHCTPYKUMH Moryt GbIThb JOMNylleHbl 3HAYH-
TeJIbHble OTKJIOHEHHWA OT MX NPOEKTHHIX pa3MepoB Mo ¢opMe H JHHEH-
HbIM napaMerpam. Hajnnuue oTi/ioHeHM#t OT JONyCTHMBIX 3Ha4eHHH yBe-
JMYUBaeT TPYAOEMKOCTb PaGoT M CPOKM MOHTaXa, a I/1aBHOe — CHHIKaeT
Tpe6yeMyI0 TOMHOCTb yCTAHOBKH KOHCTPYKUMIA.
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[IpoBepka OCyIleCTB/IAETCA € MOMOLIbIO CTAJbHON PYJIETKH € MHJLIM-
METPOBbIMHM [leJIEeHMsAMH M HeOOXOAMMbIX 1LIaGJIOHOB, H3rOTOBJIEHHBIX
NPHMEHHTE/IbHO K THIIOBBIM yIJlaM MeXAY IJOCKOCTAMH KOHCTPYKLHIA.

IIpu npoBepke reoMeTpUuYeCKMX INapaMeTPOB TJIOCKMX JKeJe3o-
6eToHHBIX KOHCTpyKuuit (namenedl, creH, NepexpbITHii) H3MepSIOT
OMHHY [, LIHPHHY WJIM BBICOTY A, TONIUMHY d M OJMHBI aMaroHaneit d

(puc.37).

Prnc.37. CxeMa npoBepkH reoMeTpHYECKHX IapaMeTpoB
ILJIOCKOA KOHCTPYKLIMH

[lapansenbHOCTb IpaHed KOHCTPYKUMH MPOBEPAIOT M3MepenueM [, h
M @ B TpeX pa3HbIX Mectax Ha paccrosuuax 0,1; 0,5 n 0,9 or pannb
KOHCTPYKUMH. DBoJlee TO4YHO IIpOBepHThL mnapajljebHOCTb MOXHO C
MOMOIIbI0 PeHKH-0TBeca, HEBEIMPOBAHNA MM GOKOBOrO HHBEJMPOBAaHHSA
M0 AEeBATH TOYKaM NOBePXHOCTH KOHCTDYKLHH.

B 3aBHCHMOCTH OT BHAa KOHCTPYKUHM CTeH COODHble 3JaHHA Da3je-
JAIOT Ha KpYyNHOINaHe/bHble, KapkacHO-TlaHeJbHblE, KPYIHOGJOYHELIE,
KapkacHble M kupnuyHule. leoje3anyeckoe obeclleyeHHe CTPOMTEJLCTBA
Ka)XJOro THIA 3JaHUA MMeeT CBOM OCOOEHHOCTH.

[Ipu MoHTa)Ke KpyNHOMaHe/JbHbIX 3JaHHHA YCTaHaBJHBAIOT CHa4aJsa
naHe M HapyXHbIX cTeH. [lepBoii craBaT 6a30By10 maHes b Ha OCH JIECT-
HUYHOH KJIETKH, OT Heé BeAyT MOHTaXX B 06e cTOpOHBI. BHyTpeHHHe
nonepeyHble W MPOAO/bHbIE TAHEJH MOHTHDYIOT, HayMHas ¢ 6a30BbIX, B
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HeHTpe 3axBaTKM. TaKasa [OC/Mef0BATeILHOCTh MOHTAKA HCK/IIOYAET
HaKoIlJIeHHe MOrpelHOCTEN.,

YcraHOBKY naHeneif NpOM3BOAAT Ha NMPOEKTHYIO (COPH3OHTAJIBHYIO)
OTIOPHYIO MOBEPXHOCTh OTHOCHTE/JBHO OPHEHTHPHBIX H YCTAHOBOYHBIX
PHCOK. YCTaHOBKY HH3a MaHefeil OTHOCHTENbLHO NPOAOJBHBIX PUCOK M
MX UCHOJHATENbHYIO ChEMKY BBINOJHAIOT C NOMOLIBIO PeeK, MeTPOB MJIH
cneunanpHbix maéaoHoB (puc.38).

Puc.38. KOHTpO/b NJ1aHOBOTO NOJIOXKEHUA
HM3a naHesiel MpH MOHTaXe:
1 — MeraJumMyueckuit wa6aoH; 2 — peiika; 3 — merp

[Tocse BpeMeHHOro 3aKpelnJeHHs MNaHesed NOAKOCAMH, CTOKKaMHM HX
YCTaHaBJIMBAIOT B BEePTHKAJIbHOE [I0JIOKeHHe C TIOMOLIbI0O GOKOBOIO
HUBeJMpoBaHHs, oTBeca-peiiku (pnc.39) mim peiikn ¢ ypoBHeM Mo
MPOAOJbHONW M TOPLEBOH IPaHAM.

OrBec-peiiky noaBelIMBalOT Ha BepXHeil rpanu nadenan. IIpu 3tom
BepPXHHMHl M HHIKHHMH ynopsl y peiikn 2 [OJKHBI BILUIOTHYIO NPHJeErarb K
noBepxHocTn mnaneaw. CG6oky otBeca-peiikn (nepneHAMKYIspHO K
IIOCKOCTH MaHesM) NMPHMKpeIUeHa peiika co WwKatoi 5. [lavemp safiver
BEPTHKAJIbHOE T10JI0)K€HHe TOrAa, KOrAa HUTh otBeca 1 6yneT NPOXOaUTb
yepe3 Hy b wikansl. Ha pefike 2 HaHeceHbl ropu3oHTajbHble AeJEHHA,
10 KOTOPbIM C NOMOILBIO HHBeJIMPa KOHTPOJHPYIOT TOPH3OHTAJIBHOCTDb
BepxHeil TpaHyu MaHesH U eé OTMETKY.
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Ec npu crpontemcrse apa-
HHMA HCIIOJIb3YETCST MEeTo TEpUMY 1~
TEJbHOTO MOHTKA MaHeNeH BHyT-
PEHHMX CTEH C IOMOIUBIO CTepHXK-
HEBbIX (PHKCATOPOB, 3aKpeIUieH-
HbIX K TEPEeKPbITMIO CHApY’Ku
naHeseil, TO BLIBEpKH TNaHesell B
ILIaHe B NOTIepe4HOM HAIpaBJ/IeHHH
He Ttpefyerca. Ecmm ¢mxcatopsl
3aKperieHbl Ha BepxHeHd rpaHu
[aHe/M, TO BbIBEPKH TNaHe.M B
IUIlaHe He Tpefyercs KaK B
NONEpPeYyHoM, TaK M B NPOAOJBHOM
HanpapieHHaX. B atoM cayvae
¢duKcaTopaMM  ABJAIOTCA  [Ba
CTepXXHA C pe3p6oii, NO3BOJAIOLLEH

Puc.39. OtBec-peiika; YCTaHAB/MBATb LAKGHI HA OTMeETKe
1 Pl 2 — pelika,  KPOMUITEHN, | MOHTA)KHOIO FOPHIOHTA,
— YIOpHbIE IIJIAHKH, — IIKaJI o
YROpHDIE e, a Ins 6osee TouHON ycTa-

oTBeca N
HOBKM [aHeslell peKOMeHAayeTcs

NIPHMEHATb KOHAYKTOPB! pasjny-
HbIX KOHCTPYKuMH. OaHako HX HCNoJb3oBaHHe HeageKTHBHO, Tak Kak
LO6aBNAOTCA Teofe3nyeckde PpaGoThl MO KOHTPOJIO NpPH YCTAHOBKe B
fjaHe, MO BLICOTE ¥ BEPTHKAIM CaMOIo KOHAYKTOpa H ero ys3JOB.

B kapkacHo-maHeJbHBIX 3JaHHAX HArpy3akM [lepefaloTcd Ha
KOJIOHHBI, a MaHe/H BBIMOJIHAIOT PoJib OTPaXAalOLIHX KOHCTpYkuui. B
noliepeyHoM HallpaB/ieHHH NaHe/M YCTAaHABJIMBAIOT IO OCEBbIM PHCKaM,
HaHeCeHHBIM Ha OroJIOBKaX KOJIOHH KapKaca. BuiBepky ycraHOBKM
NpPOCTEHOYHLIX NaHesjeH H TaHeseH-BCTABOK MO BepTHKA/JH OCYLIeCTB-
JAIOT N0 TPOBOJIOKEe, HATAHYTOH HAa NPOEKTHOM pAcCTOSHMUM OT OCH
KOJIOHH MO BepXy liaHeJeM.

[Ipn MoHTae KPyMHOG/JOYHBIX 3JaHHMH yCTaHABJAMBAlOT CHayala B
NJaHe M MO BLICOTE YIJOBble MasgyHble GJIOKH, a MO HHM — TNpPOCTeHOY-
Hole 6soku. TIpu 3TOM NpPOM3BOAAT Pa3bMBKY NOAOKOHHBIX GJIOKOB.
OnpeneseHHe MOHTaXKHOrO ITOPH3OHTA, KOHTPOJb [10JI0’KeHHsA 6/IOKOB B
NJaHe M 10 BBICOTE, a TaKXXe FOPH3OHTAJNLHOCTH IJIMT MepPeKPLITHA
BBIMOJHAIOT TEMHU JKe CIIOCO6aMH, YTO H NPH YCTAHOBKe NaHeJei.

[Ipn xoHTpOsEe ycTaHOBKM NaHesJell HJH 6J0KOB M IlepeKPHITHH B
NPOEKTHOE MOJIOXKEHHe PYKOBOACTBYIOTCA JOMYCTHMBIMU OTKJIOHEHUAMH.

Tlpu MoHTa)xke naneneli MiM 6JOKOB M NEPEKPBITHH BbINOJHAIOT
KOHTpPOJIb [eOMEeTPHYECKHX NapaMeTpOB B yaJaX CONPSXEHHA KOHCT-
pykumii. [lns atoro ¢ moMoumbio Merpa, YroJIbHHKa M OTBeca NpOBEPAIOT
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TOYHOCTb 3230POB MEX/Y COeJHHAEMbIMHM KOHCTPYKUMAMH, Da3Mepbl
yCTyNOB, COOCHOCTb M IJIOLIAAKA ONMPaHU.

OxoH4aTteJbHOE 3aKpelyieHHe KOHCTPYKUMiA B NPOEKTHOM [0JI0XKe-
HMH BBIMOJHAIOT II0CJ€ KOHTPOJIAA, Pe3yJbTaThl KOTOPOTrO TIeOfe3HCThbl
OTP@XAIOT HA CXeMe HCHOMHMTENbHOW CBEMKM M B ClelMANbHOM
XKypHase.

33. MoHTa)X KapKacHbIX 3aaHWl

Jlonrope4HOCTb M 3KCITyaTallHOHHBIE CBOMCTB2 KapKacHbIX 3AaHHii B
HeMaJIof CTelleHH 3aBHUCAT OT KauecTBa M TOYHOCTH MOHTaX<a ero KOHCT-
PYKTHBHBIX 3JIEMEHTOB.

JsieMeHTaMH CGOPHOIrO KeJsie3066TOHHOrO Kapkaca MHOTO3TaXKHBIX
anannit (puc.40) ABAAIOTCA KOJIOHHBI, PHreAM M IUIMTHL [lePEKPBITHI.
KononHel MMelotT BbicoTy B gaBa 3raxa (oaun spyc). Ha koncosn
KOJIOHHbl OMNMPAIOTCA pHIrelH, a Ha HHUX = ILJIUTHl TepeKPHITHA.
JyieMeHTbl Kapkaca, a Takyke Hapy>KHble MaHesH ,MeXAy coboil M ¢
KapKacOM COeQHHAIOTCA CBapKo#.

Pnc.40. CxeMa xapkaca OJHOIO Apyca:
1 — xoJIoHMBI; 2 — pHUreH; 3 — ILUINTHI TIEPEKPbITHA

94



DJIEMEHTAMH  KapKaca OJHOJTAXKHBIX NPOMbILIEHHBIX 3annif
(puc.41) smasorca konoHmbl 1, NomxpaHoBhle Gamky 2, Ganku, Wau
¢epMBl 3, nporonsl NOKpHITHHA 4 M NoaCTpoNnuIbHble depMbl 5.

4 J

) S S D

Puc.41. CxeMa xapkaca npOMBIULIEHHOrO 3/1aHHA:
| — KOJIOHHB!; 2 — MOAKPaHOBble 6aKH; 3 — GankH, WIH depMbl;
4 — mporobl NEPeKpbiTHil; 5 — noacTponwibhble ¢epMbl

B nenax o6jerdyeHHss KOHTPOJIA 3a MOHT2XOM 3JIEMEHTOB KapKaca M
OJA WCNOJHHTEJbHBIX CBEMOK TNepel YCTAHOBKOM INpPOBEPAIOT HX
reoMeTpu4yecKde MapaMeTpbl, JesialoT pasMetky M HyMepylor. Hanpm-
Mep, Ha KOJOHHaX M pHreJsx H3Mepsawr Bbicoty (niauey) h, norme-
peutoe ceyetne a u 6 (puc.42).

Ha O6okoBrle rpaHM KOJIOHH BBEpXy M BHM3y HaHOCAT IO OCH
CHMMeTpHuM oceBble puckiu- 1. Ha puressx puckM HAHOCAT Ha Te rpaHH,
NO KOTOPbIM NPOHM3BOJAT COBMEIEHHE C OCAMM NpH MOHTaxe. B umx-
Heil 4aCTH KOJIOHH JOMO/HHTEJbHO Ae/alOT TOPH3OHTa/IbHble PUCKHM 2 Ha
OQHHAKOBOMH BBICOTE £y OT MOJKH KOHCOJIH.

’KenesobeToHHble KOJOHHBI O6BIYHO YCTaHABJANBAIOT Ha YHAAMEHTBI
crakannoro Ttuna. I[lo pe3y/ibTaTaM HHBEJMPOBAHHA AHAa CTAKaHOB M
H3MEePeHHS BLICOTHI h3 OT OCHOBAHHMs KOJIOHHBl O MOJMIKM KOHCOJH
npouspoaATr HauGojee ynoGHoe pacrpelenenHe KOJOHH mno ¢yHaa-
MeHTaM. B crakanbl ycTaHaBIMBaOT MasikH U NOAJMBAIOT OETOH.

Teomesuyecknii KOHTPOJIb MOHTaXa KOJOHH B IJaHe COCTOHT B
npoBepke COBMeLUEHUA HHIKHUX OCEBbIX PHCOK MOHTHPYeMOil KOJIOHHH C
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PHMCKaMM Da3GMBOYHBIX OCel, HAHECEHHBIMHM Ha CTaKaHbl WJM Ha IpaHH
Ol0JIOBOK KOJIOHHBI HMJKEJIEXKAUIETo spyca.

i -
Th ﬁz\
! N
r— ! | ! p
) / \
} A g // \
< RHEE: ! Pl
S, 1] TS e
N | |! -7
\L | V4
T
l | _
o
i ; A
|a|
Puc. 42. CxeMa reoMeTpHYECKHX Puc. 43. CxeMa yCTaHOBKM KOJIOHHH
NapaMeTpOB KOJIOHHH B BEPTHKAJIbHOE M0JI0XKeHHe

YcTaHOBKY KOJIOHH B BEPTHKAJIbHOE IOJIO)KEHHe MpH BbicoTe a0 8 M
BBIMOJAHAIOT ¢ I[IOMOM[BI0 THXKEJIOTO OTBeCa, [OABELIEHHOr0 HAa
NpMBapeHHblie AJA 3TOH LeJM WITHIPH. YCTaHOBKY BBICOKMX KOJIOHH B
BEPTUKAIbHOE TOJIOKEHHE BBIMOJHAIOT C TNOMOLILIO TEOJOJMTa COB-
MellleHHeM HMI)KHeH M BEpPXHEH OCeBBIX PHCOK € KOJJIMMAlLHOHHOM
naockocthio Teoponuta (puc.43). TeogonMT mNoOCAenOBaTeNbHO YCTa-
HaBJAMBalOT Ha paccTosHMH 1,5 A KojoHubl B TOoukax A M B cTBOpa
pa36HBOYHLIX OCell B ABYX B3aMMHO NEPNEHAMKY/AAPHBEIX HaNpaBJeHUAX.
Tpy6y TeomonuTa PH ABYX NOJIOXKEHUAX BEPTUKAJIbHOTO KPYyra HaBOAAT
Ha HUXKHIOIO OCEBYIO PMCKY KOJIOHHBI, a 3aT€éM — Ha BEpPXHIOI 4acTb
KOJIOHHBI. Ec/iM BepTHKaIbHAasA HUTb CETKH HUTEH COBNaJaeT C BEpPXHEN
oceBoli PUCKOH KOJIOHHBI, TO BEPTHKAJbHOCTb e€ AOCTHrHyTa. Eciau He
COBMaflaeT, TO KOJOHHY PUXTYKOT (HAKJOHSIOT) 4O COBMELIEHMS OCEBBIX
PHCOK. :

MeranaM4yeck¥e KOMOHHBI YCTaHaBJMBalOT Ha BBIBEJEHHBIE [0
[IPOEKTHONH OTMETKHM ONOpHbie METALIMYECKHE NAUTHI (PyHIaMEHTa MJM
Ha 3a0eTOHHPOBaHHBIE B (PYHAAMeHT MeTaaauM4eckue neraau. OnopHele
NAKTHL 110 BBICOTE YCTaHABJAMBAIOT C NIOMOLIBIO TPEX MOABEMHBIX BHHTOB.
Ko/oHHBI MMeIOT GalllMak, KOTOPHIH KpenaT K GyHIaMeHTY aHKEPHBIMH
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6oisramu. IIpH ycTaHOBKe KOJNOHH CJEAT 32 TeM, YTOGBI aHKepHble
6OJITHI BOULIH B COOTBETCTBYIOUIHE OTBEPCTHsA OGAallIMAKOB, 2 HIXKHHe
OCeBble PMCKM KOJIOHHbl COBNAIM € DHCKaMM pa3GMBOYHBIX OCelf Ha
(dyH1aMenTe.

Iocne BpeMEHHOTO 3aKpenJieHus KOJIOHH (epeBAHHBIMM MM MeTal-
JMYECKMMH KJIMHbAMM B CTakaHe, CBapKoif, 60/1TaMM) BBINOJHAIOT
MPOBEPKY BEPTUKAIBHOCTH MX YCTaZHOBKH. JTO [€/]aloT TaK Xe, KaK M
NpH yCTaHOBKE KOJOHH B BEPTHKabHOE IOJOXXEHHE, C OTIMYHMeM JHUIb
B TOM, 4TO TpPy6y TeOdO0JHMTa HaBOAAT CHayajda Ha BEPXHIOD OCEBYIO
PHCKy, a 3aTeM — Ha HM)KHIOIO 4aCTb KOJOHHbI. O BEpTHKaIBHOCTH KO-
JIOHHBI CYAAT 10 BEIWYMHEe OTKJIOHEHHs IIPOEKLHH BepXHeill oceBoi
PHCKH OT HMIKHEH.

B oTaeabHBIX Ccay4aAX KOHTPO/Ib PaCNoONOXKEHHS psAfa KOJIOHH IO
OCH B ILJJaHE BEPTHUKAIbHOM IJIOCKOCTH BBINOJHSAIOT CI10cO60M GOKOBOrO
HKBenupoBanua (puc.44).

Puc.44. KoHTposb ycTaHOBKH pAa KOJIOHH
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[Ansa otoro pasGUBAlOT M 3aKPEIUIAIOT 3HAKaMM JMHHMIO AA’,
NapalieJbHyI0 OCH psjla KOJOHH Ha PacCTOSHMM a OT OCH, DaBHOM
0,5-1 M. B Touke A yCTaHaBJMBAIOT TEOAOJUT H OPHEHTUPYIOT €ro Mo
HanpasJenuio JuHuu AA’. Ilpukiageibas nATKy peiiku K OCEBOil pucKe
KaXA0il KOJIOHHBI KaK BBEepXY, TaKk M BHM3Y, G€pyT OTCYETHI NPH ABYX
T0JIOXKEHNAX BEPTHKAJBHOrO KPyra M BBIMMCJAIOT KaXKAblih pa3 cpeauee
U3 ABYX oTc4yeToB. IIo CXOAMMOCTH OTCYETOB IO peifkaM XapaKTepH3yIoT
TOYHOCTb YCTaHOBKHM KOJIOHH B ILIAHOBOE U BEPTUKAIBHOE I10JIOXKEHHUS.
Ioao6ubiM 06pa3oM ONpeaenA0T TOYHOCTb YCTAHOBKM psiga KOJOHH M B
Tonepe4yHoM Harnpasjenuy. KoJIOHHBI OKOHYaTeJbHO 3aKpEeNJAIoT, €CJIH
UX OTKJOHEHMA OT BEPTUKAAM He NpeBbIIIAlOT gonmycka. Hampumep, aaa
KOJIOHHBI BBICOTOM 10 8 M OTK/JOHEHMe €€ OCH B HMIKHEM CEUYEHUH
OTHOCHTEJIbHO Pa36MBOYHO ocH gOMKHO ObITh He Gosee 5 MM, a B
pepxneM — He 6osee 20 MM. [locste npoBepKH NMapa/eIbHOCTH psila Ko-
JIOHH B npoJeTaX KOHTPOJHMPYIOT PacCTOAHME MEXAY OCAMH PSAOB
KoJoHH. Vlamepenue B BepxHell 4acTH BBINOJHAIOT [0 METORY "Ha Becy".
IIpu Gosnbuioit anMHE npoJieTa BepXHHE PUCKH CHOCAT BHH3 Ha KOJOHHY
uau pocky. Ilo Bepxy BOMTBIX 4eped 3-4 M KOJbeB Ha OAMHAKOBOM
BbICOTEe HaTATMBAlOT PYJETKY M M3MeDAIOT DacCTOSHME MEXAy OCAMHU
pAOB KosioHH 6e3 nonpaBkyu Ha npoBec. PaccTosiHUeE MO 1Iary KOJOHH B
PALY He NMPOBEPAETCA.

Ilpn MOHTaxxe KOJIOHH KOHTDOJHUDYIOT (haKTHHeCKHE OTMETKM OMNOp-
HBIX IUIOCKOCTEH, Ha KOTOpble OHM YCTaHABJIMBAIOTCA, NpPOBEPSIOT
BBICOTY KOJIOHH B MOMEHT BpPEeMEHHOro 3akpenuieHHA. Ilocne okoHya-
TeJIBHOrO 3aKpenJieHUsi KOJOHH OIpegeJAlnT ¢(aKTHYeCKUE OTMETKH
FOPU3OHTAIBHBIX DUCOK, OTHOCHTENBHO KOTOPBIX MO pPacCTOAHMAM hy
¥ hz BBINOJHSAIOT HCIOJHUTEIbHYIO BBICOTHYIO ChEMKY KOHCOJEH U BepXa
kononH. OTK/JIOHEHHE OTMETOK BepXa KOJOHH OT IPOEKTHBIX JJIA
OQHOITaXXHBIX 3JaHUH nomycKaercs go + 10 MM.

Ilpu ycTaHOBKE KOJOHH MHOTO3TaXKHbIX 3QaHUH A0 MOHTaXKa KaK-
JOTO TOCTeAYIOLIEro fApyca BbINOJHAIOT IJIaHOBO-BBICOTHYIO CBbEMKY
CMOHTHPOBAHHOIO KapKaca ¢ LeJbl0 HCIPAaBJACHHUA TOABHBIIMXCA
OTKJOHEHHH OT NpOeKTHOro mnoJoxeHua. Jleno B ToM, 4TO yKJIaAKa
pHresieif ¥ IJMT NEPEKPBITHH, cBapka CTBIKOB M AedopMallusi KapKaca
BJMAIOT HAa BEPTMKAIBHOCTb KOJOHH, YTO IPHUBOJAMT K CMeIEHHAM B
NJIaHe MX TOPLOB M ApYyruxX KOHCTPYKUMH kapkaca. [lostomy mocae
OKOHYaHHsA MOHTaka OY€pPEeaHOro spyca IJIaHOBO-BBICOTHOE II0JIOXKEHHE
KapKaca OTKJIOHAETCA OT NIPOEKTHOTO HA HEAOIYCTHMble BEJHUHHBI.

OTKJIOHEHMsT KOJOHH AJI1 OZHOro-ABYX APYycoB kapkaca ( ecau
pHresI¥, IJINTHI TNEPEKpbITUHA, CBA3M M MOHTAXHblE YCTPONCTBa He
MellIAl0T BH3MPOBAHUI0) KOHTPOJHMPYIOT CIOCOGOM GOKOBOrO HHBEJH-
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POBaHHA MJHM HAKJIOHHBIM MPOEKTHPOBAHMEM MO OCEBBIM PHCKaM ¢
NOMOIIbIO NMPHGOPA BEPTHKATBHOTO NPOEKTHPOBAHUM MM TEOAONUTA,

ITIo peayabraram MICTIOJTHUTE/IbHOA CBEMKM ONOPHBIX nonepxuoc:rei‘{
KOJIOHH HH)KEPAaCTOJIOKEHHOTO APYCa ONPEAENAIOT OTMETKY MOHTaXHOIO
ropu3oHTa Hymr ¥ BBIYMCIAIOT TONLIMHY MOAKJIAAOK UM GeTOHHOrO CJION
Ai /151 BbIpAaBHMBAHMSA FOPH3OHTA:

Ai=H, - Hyr,

rae H; — oTMeTka ONOpPHOI NOBEPXHOCTH.

Ilocne 3akpenJieHMA M BbIBEPKH KOJOHH OQHO3TAXKHbIX 3/aHUit BbI-
MOJIHAIOT MOHTa)X NOAKPAHOBBIX GAIOK, CTPONMJBHBIX M NOACTPONH/IDL-
HBIX (pepM.

Teonesnueckue paGoTel NpM MOHTakKe€ NOAKPAHOBEIX 6amrok pac-
CMaTpHUBAIOTCA OTAEABHO B 11.34.

Ins MoHTaka ¢pepM HaMEYalOT OCH Ha OTOJIOBKAX KPAMHHUX KOJIOHH
pAfa, OTMe4ad LEHTPbl OroJoBKoB. C TNOMOLIBIO TEOAOAMTa MJM HaTH-
HYTOH MeXay KpafHMMHM KOJOHHaMM IIPOBOJIOKM HAHOCAT OCH Ha IpoMe-
XYTOYHBIE KOJOHHBI.

Ha ¢pepMbI HAHOCAT PUCKHU MPOOOJABHBIX U Monepe4yHblx oced. OaHo-
BpPEMEHHO NIpoBepAIOT (pakTHyecKylo aHHY depM. CooTBeTcTBHE (PaKTH-
YeCKUX OTMeTOK onop ¢epM MX NPOEKTHBIM 3HaYEeHHAM KOHTPOJIHPYIOT
C MOMOIUBI0 HUBEIHpa.

[ns cTPONU/IbHBIX M NOACTPONMJBLHBIX CTaldbHbIX (pepM NPOUIBOAAT
BbIBEDKY TOPH3OHTAILHOCTH [MOSICOB M BEPTHKAILHOCTH IJIOCKOCTEM
¢pepM. [IpAMOAKMHEHHOCTD TIOACOB IIPOBEPAIOT HATATHBAHUEM IIHYypa HJIH
TIPOBOJIOKM MEXJAY ONOPHBIMK y3jJaMH. BepTHKaibHOCTH IJIOCKOCTH
¢epM npoBepsIoT ¢ noMolurio orBeca. VicnpaBienus: nosoxeHus npous-
BOAAT NOATATMBAHMEM KOHCTPYKLMM npoOkaMM M O60JTaMH 4yepe3
OTBEPCTHA B NPOTOHAX C NOCJENYIOLIMM 3aKpeNIeHHeM CBA3AMH.

Ortkionende ysna ¢epMbl B Cepeaune MnpoJieTa oT BepTHKaIbHOMH
IIJIOCKOCTH, TIPOXOAsSIUedl Yepe3 LEHTP OMNOpP, M3MEPAIOT CTAILHOM JH-
Helikolf ¢ MMJIIMMETPOBBIMH [leJIEHUAMM OT LIHYpa IOABELIEHHOTO
oTBeca.

Ilocne MoHTaXka BCeX KOHCTPYKUMIl BBINOIHAETCA MCMNOJHHMTE/IbHAA
IUIaHOBO-BbICOTHAA ChEMKA.
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34. YcTpoicTBO Haf3eMHbIX NOAKPAHOBLIX NyTen

Hansemnble NoaxpaHoBbIe NMYTH CIYXaT AJI1 IepeABHXKEHHS Py30-
NOJBEMHBIX MOCTOBBIX KPAaHOB B IIPOMBIILICHHBIX Il€XaX M COCTOAT M3
JeNe306€TOHHBIX MJIM METWLIMYECKMX MOAKPAHOBBIX 6aJIOK C peib-
COBBIMM NyTSAIMM, YJO)KEHHBIX FOPU3OHTAJIBLHO, MPAMOJIMHEHHO M mNapai-
JeJbHO, € COGMIOfieHMEM IPOEKTHOTO PAacCTOSAHMA MEXIAY OCAMM TNYyTH,
Ha KOHCOJIH KOJIOHH.

Teonesmdeckoe obecreyeHHe YCTPOHCTBa IOAKPAHOBBLIX MyTeH
COCTOMT M3 BBINOJHEHNA CJIERYIOLIMX OMepalMii:

— pa36uBKM Oceii NOAKPAHOBLIX MyTel Ha KOHCOJAX KOJIOHH;

— HUBEJMPOBaHUA ONOPHBIX NOBEPXHOCTEH KOHCOJEH,;

— BBIBEPKM IJIaHOBO-BLICOTHOIO N0JIOXKEHUSA NMOAKPAHOBBIX 6aJIOK;

— KOHTPOJIA MOHTa)Xa peJIbCOB;

. — IUIaHOBO-BBICOTHOH CHEMKH NOAKPAHOBBIX NMyTEH.

Pa36usky oceil nmoaKpaHOBHX NYyTeH Ha KOHCOJAX
KOJOHH [ YKJ3JAKM TOJKPAHOBBIX OaJOK B IIJIAHOBOE IOJOXEHMe
CHavaja BBIMOJHAIOT Ha TIOMY LeXa M B KoHue mpoaera (puc.45). aa
3TOro PyJIeTKOH OT NPO/IOJBHBIX OCel KpaiHHX KOJIOHH BHYTPb MpoOJieTa
OTKJIAJBIBAIOT OTPe3KH a, paBHble NPOEKTHOMY PpaCCTOSHMIO OT OCH
pesbca 40 OCH KOJIOHHBI, M moJgy4alor Touku A, A;, B, B,,
¢uKcupyOIIMe OCH TOgKpaHOBBIX MyTell Ha moay uexa. O6blyHO oCh
NOAKPAHOBOM Gajlku coBmajaeT ¢ ocbio peiabca. [IpoBepsior paccros-
me L mexay A n B, A’ u B'. YcranaBamsawoT TeoqoJMT mnocae-
J0BaTeJIbHO B TOYKax A , B ¥ BU3MPYIOT Ha NPOTHBONOJIOXHbLIE OCEBbIE
Touku A’ , B’. 3aTeM npu ABYX NoJOXKEHMAX TPyObl NPOEKTHPYIOT OCH
Ha CKOObI, NpeJBapUTEJbHO 3aMOHOJUYEHHbIE B TOPIEBLIX CTEHAX lexa,
M Ha [OBEPXHOCTH KOHCOJeHd KpaiHHMX M [POMEXYTOYHBIX KOJOHH IO
KaxaoMy psiny. AHamormuso pa6ortalor ¢ Touek A' M B’. B apyrom
KOHle mnponera lexa. OcH mnyTeit Ha CkO6ax M KOHCOJAX TILATENBHO
(PUKCHPYIOT TOHKMMHM PHCKaMH.

Ecim Ha npoMeXyTo4Hble KOHCOJIM BHAMMOCTH HeT, TO HaHeceHMe
OCEBBLIX PHCOK BBITIOJHSIOT CJAEAYIOIMMM crioco6aMu:

— IOABELIMBAIOT OTBECHl Haj KaxAO# KOHCOJNBIO KOJOHHbBI Ha HaTA-
HyTble MEX/AY CKO6aMM B TOPLEBLIX CTEHaX NMPOBOJOYHbIE CTPYHBI;

— HaTATMBAIOT CTPYHY Yepé3 PUCKH KOHcoell KpallHUX B pagax Ko-
JIOHH ¥ (DHKCHPYIOT €€ CJie]l Ha TIOBepXHOCTH KOHCOJIEH IIPOMEeIKY TOUHBIX
KOJIOHH;

— HaJ| 0ceBoil pUCKOH KpaliHell B psAAy KOJIOHHBI C TOMOILBIO THAXe-
JIOH MOACTABKH YCTaHABJMBAIOT TEOMONMT M BH3HPYIOT Ha PHCKY KOH-
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COJIM NPOTHBONOJIOXHON KOHEYHOH IO PAAY KOJOHHBI. 3aTeM NIpAMBIM
BH3HPOBaHHEM IIDOEKTUPYIOT M 3aKpeIIAIOT PHCKAMM CJeabl OCH - Ha
TIOBEPXHOCTH KOHCOJIEH BCEX IIPOMEXYTOUHBIX IO PAAY KOJIOHH.

Puc. 45. Cxema pa3buBovHbIX pa6oT
NPH MOHTa)Xe NMOXKPAHOBBIX MyTei

HuBenupopaHHe ONMOPHBIX NOBEPXHOCTEH KOHCO-
Je# KOJOHH BBINOJHAIOT [IOC/J€ HAaHECEHHA Ha HAX ocel NOAKPaHOBOTO
nytd. /1A 3Toro HUBeJMp yCTAaHAaBIMBAlOT Ha MOy B LEHTpe lleXa.
Peiixy npukpernsiior k [-o6pa3HoMy 6pycKy M KOpPOTKOe €ro ILJIeyo
NPUKIAJBIBAIOT K TIPEABApUTENbHO OYMIUEHHOH OT CTPOHTEJBHOTO
MycOpa ONOpHOH NOBEPXHOCTH KOHCOJIH.

OTMeTKH KOHCOJeH MOXHO OINpeleuUTb, INOAb3YACh 3HAYEHUAMH
HMBEJHPOBAHHSA TOPH3OHTAIBHLIX PHCOK B HMJKHeH YacTH KOJIOHH M
H3MEepPEHHBIX 10 MOHTaXXa KOJOHH BBICOT /2; OT PHCOK A0 ITIOBEPXHOCTH
koncouneit (cM.puc.42). Toraa MATKY peilky yCTaHaBJIMBAIOT Ha pUCKaX.

Bonee ToyHble pe3ynbTaThi Jaer pa6oTa ¢ HUBEAMPOM Ha OZHOM M3
CPeHMX KOHCOJIEH MM Ha YCTPOEHHbIX noamocTkax. OTMeTKY oqHOil K3
KOHCOJIeH ONpefe/sAIoT OTHOCHTEJNbHO GiMikaiillero penepa MeETOAOM
mepenaun OTMETKHM Ha BBICOKYIO TOYKY C NOMOLIBIO DYJETKM M HHBe-
JMpa, a OTMETKM OCTAaJbHbIX — TIO Pe3yJnTaTaM HYBEJHPOBAHUA.

OnHOBPEMEHHO Ha BHYTPEHHIOI0 TI'DaHb KOJIOHHBI BbIIE KOHCOJH
BBIHOCAT U OTMEYAIOT PMCKONH HEKOTOPBIH YCJIOBHBIH FOPH3OHT, IPEBbI-
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WAoLHil OTMETKY BepXa NOAKpaHoBoil 6anku Ha 5 — 10 cM. [lo 3tuM
PHCKaM KOHTPOJIMPYIOT TONIIMHY MeTaLIM4ecKHX MNOAKAAJ0K, Peryu-
PYIOIMX NOJIOXKeHHe NOAKPAHOBLIX 6aTOK Ha BBICOTE.

Ilo pesysbTaTaM HHUBEJHDOBAHMSA BBIYMC/IAIOT OTMETKM OCHOBAHUA
NOAKPaHOBLIX 6alok 1o 060MM pAAaM KOJOHH M COCTaBJAIOT KCIOJ-
HUTE/JIbHBlE 4Y€PTeXH — NPodUIH OCHOBAHMA TOAKPAHOBBIX GaJOK IO
ofouM psaaaM B Macurrabax 1:100 mo ropusontanu ¥ 1:10 no Bepru-
Kaiu. PykoBOACTBYfCh 3THMH HCHOJHMTE/IbHBIMH YepTeXaMH, NPHHH-
MaloT 32 MOHTaKHbIH IrOPH3OHT OCHOBaHHUs NOAKPAHOBBIX GaIOK CaMyio
BbICOKY1I0 OTMeTKY Koncond. Ilo pa3HocTH npMHATOH OTMETKM M BCeX
OCTAJIbHBIX OTMETOK KOHCOJIEH ONpeae/AloT TONIUMHY NOAKJIANOK AJIA
NpUBEEHHS ONOPHBIX IIOBEPXHOCTe!l HUIXKHEro MOsAca MOAKPAHOBBIX
6GaJIOK A0 yPOBHS MOHT2)KHOTO FOPH30HTA.

BpiBepKy NAaHOBO-BBHCOTHOTO TNOJOXEHHSA NOA-
KpaHOBBIX O6a0K BBINOJHAIOT IO OKOHYAHMH HX MOHTaxa H
BpeMeHHOTO 3aKpenJenus. Ha BepxHui nosc noakpaHosblx G6aJoK
NepeHocAT oCb PeIbCOB PaCCMOTPeHHBIM Bhile criocoboM. OnpeaenaioT
¢aKkTHHeCcKoe I10J0XKEHHE OCH IOAKPAHOBLIX 6aJIOK OTHOCHTENBHO OCH
peiabcoB. CMelieHne OCH peJbCa OTHOCHTENBHO OCH GaIKH AOMYCKalOT
a0 15 mM. TIpu Heo6x0AMMOCTH, NOAKPaHOBLIE 6aKH PHXTYIOT.

BBINOMHAIOT KOHTPOJbHbIE H3MEPEHUS PaCCTOSIHHI MeXAY PHCKaMH
ocefl PENbCOB B IIPOJIETE C NOMOIUBIO KOMIapHPOBAaHHON pYJeTKH. IJTH
H3MEPEHMA MOXXHO BHINIOJHUTb Ha INOJY MeXAY HHUTAMM OTBECOB,
noABeuleHHbIMY K 6ankaM. ECIM OTK/IOHEHHE OT NPOEKTHOTO PacCTos-
HusA He Gosbwe gonyctumoro (no £10 MM), To 6anKK KpeuaT K KOHCOJIH
U Mexay co6oH cBapKOii.

BhicOTHOE TIONI0XKEHHMEe BEPXHEro mosica 6a/IoK onpeaesisiioT HUBEJIH-
poBaHueM. Ilo JaHHBIM IJIAaHOBO-BBICOTHOH CBEMKM BBITIOJHAIOT CXEMY
NJaHOBOrO TOJOXEHMA oceil 6anoK, npoduiaa 6anoK U onpegessioT
TOJMIUUHY TOAKJIAAOK [JIA OGecreveHHMss MOHTaX(HOTO TOPM30OHTa IOA
PEJIbCHL.

KoHTpo/Ib MOHTaKa peJIbcOoB COCTOMT B BBIBEPKE IMPSIMOJHHEHHOCTH,
FOPH30HTANBHOCTH PesIbCOBLIX NyTeH M PacCTOAHHA MeXAY HMMH.

Pesbchbl yKIaAbIBaloT MO OCEBBIM PHUCKaM Ha BepxHeM nosice 6aJok.
IIpAMOMHEHHOCTh pPENBbCOB BLIBEPAIOT CTPYHOH, HaTAHYTOH MexXay
KOHEYHbIMH TOYKaMM MyTH, WJIM C IIOMOLIbIO TeoAO0AMTa. Ero LeHT-
PHPYIOT HENOCPEACTBEHHO HaJ -Ha4aJIbHOW TOYKOH OCHM peJsbCa, HABOIAAT
TPyOy Ha €€ KOHEYHYI0 TOYKY H ONPEAe/AIOT OTK/JIOHEHHE PEJBbCOB OT
BM3MPHOH JIMHUM Ha Ka)kJA0¥ KoHcOoH. IIpM HaJUMMHU OTKJIOHEHHH pelbc
Cpa3sy ke PHXTYIOT.
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[lnaHopoe pacnoJioXeHHe BTOPOH OCH DE/BCOB BLIBEPSIIOT IIPOMe-
paMH OT nepBoi ocu pesabcoB. [Ipy 3TOM PHMXTOBKY BLINOJHAIOT Ha BTO-
poii och. :

TOpH3OHTAILHOCTD PENbCOB OGECMEMHBAOT METAIMYECKMMH TMOA-
KJaAKaMM 110/ peJbChl.

Iocne sakpenJennsa pebcoB 10 HMM IIPOTOHAIOT MOCTOBOM KpaH
Noa Harpy3kOi M BbINOJHAIOT HCHOJHHTEJbHYIO ILIAHOBO-BLICOTHYIO
cpéMxy noaxpasopnx nyreit (rnasa IX, 1n.63).

35. BosseaeHnune 3naHuia 13 kupnu4a

T'eonesnyeckue paboThl NIPH CTPOUTENLCTBE HAA3EMHON YacTH 3AaHUM
M3 KMpNMYa HAaYMHAIOT C palbMBKM TNPOJOJBHBIX M IONEPEYHBIX OCei
HJIM KOHTYPOB HECYIMX CTEH C NOMOIUbIO CTaJbHOHA PYJETKH OT ocell Ha
¢dynnamente. Ecau 3ananme mmeer kapkac, To pa36MBKY ocell cTeH
MOXXHO TIDOM3BOAMTb OT OCeH KOJOHH KapKaca. OcH HJIM KOHTYpbI
BHelIHeX M BHYTpEHHeHl TOBEpXHOCTEl CTeH HaMeyaloT pHUCKaMH,
OKpallleHHbIMM MaCJIsTHOH KpackoM.

Knanka KMpNUYHBIX CTEH HA HYJeBOM Fopu3oHTe (mepeKpnITHH Han
HOIBATOM) H TIOCJAEAYIOWMX TOPU30HTAX CONPOBOXAAETCA pPa3GUBKOM
TIPOCTEHKOB, ABEPHBIX U OKOHHBIX IPOEMOB, BHYTPEHHUX CTEH, MEXAY-
3TAXHBIX NEPEKPBITHA.

BepTukanbHOCTh KHPNMYHBLIX CTEH H YrjoB KJaAKH, TOPH3OH-
TanbHOCTh €€ PSAJOB INPOBEPSIOT He peXe 4YeM 4Yepe3d 1 M BEICOTHI
knaaxy. IIpAMoiMHeHOCTb ¥ TOPHM30HTAJbHOCTb KJIaJKH CTEH KOHTDO-
JIMPYIOT NpPUYAIKOH-UIHYpOM, HATATMBaeMbIM [0 BHEIIHEH IJIOCKOCTH
creHnl. HepoBHOCTH MOBEPXHOCTH KJAAKH ONPEENAIOT ABYXMETPOBOM
peiikoi myTeM HaJIOXKEHUS €€ Ha NOBepXHOCTb CTEHHI.

11 npoBepkH pacroOXKEHUA TI0 BbICOTE CHOEB KJIAAKH MCIOAb3YIOT
peliky-nopsaosky (puc.46), npukpenasieMylo BO3AAMM K HapyJXKHOI
IJIOCKOCTH CTEHBI Yepe3 kaxxable 10 M ¥ Ha yrsaax anaHusa. Ha nopanos-
Ke pa3MeqaloT rOPHU3OHTAIbHBIMU JMHUAMU OTAE/bHBbIE CJOM KJIaaKH, B
KaX/blH M3 KOTOPbIX BXOAMT TOJIUMHA KHpIM4Ya M IINpHMHa IIBa
(75 mM).

IITuypoM, HaTAHYTBIM MeXXIy COOTBETCTBYIOIUMMH AEJEHUAMH IOPA-
[AOBOK, ONpEAE/JA0T FOPHIOHTAILHOCTD IMHUHM KJJanKH. TOJIUHY CTeHBI
NpOBEpPAIOT WAGAOHOM, a pajMepnl B IIJIaHe — NpPOMepPaMK OT NPOAOIb-
HBIX ¥ MONEpEYHbIX ocell 3KaHuA.
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Puc.46. Konrpoas KupnuyHoil ki1agku

[Ona xupnuunoll KJaJKM CT€H MHOTOTaKHBIX 3AAHMH yCTaHOBJEHA
JOMYCTHMasA BeJMYMHA OTKJIOHEHUS OTAEABHBIX pPAJOB KJAafAKH OT
ropu3zonTa — 15 MM Ha 10 M guunbl. Ecau atot gonyck He co6aiofath,
TO_INEepEeMRIYKH OKOHHBIX IIPOEMOB, JHHHMYM HM3a M BEpXa OKOHHBIX paM H
JApyTHe 4acT¥ 3JaHWA OKaXKYTCA He Ha OJHOM YPOBHE, YTO INOBJEYET 3a
co6oit nmepefeJKM NIPH HapyXHoii o61MLOBKe cTeH. Bo u3bexanue aroro
[0 Hayaja KJaJKM 1o nepumerpy OyaAyueil cTeHbl Ha rpaHax ¢yHga-
MEHTa BBIHOCAT HMBEJMDOM BBICOTHI B NPHMHATOH OTHOCHTEJBHOH CHCTEMe.
Iocne BhipaBHMBAHMA IO 3THM BLICOTaM HECKOJDBKMX pAAOB KIAJKH Ha
BHellIHed [PAHM CTEHBI B HEKOTOPhIX MECTAX MapKMPYIOT OAMH M TOT e
YPOBEHb, OTHOCHTEIbHO KOTOPOro NpHOUBAIOT PEHKM-NIOPAAOBKH.

[TpaBuiabHOCTh KJAAAKH TEpBbIX 3TaXKell onpefesnser KayecTBO
KNagKy TOoC/JeAyIOIMX, NMOITOMY Ha NEPBBIX TPEX 3TaXKaX YCTAHOBKY
NOPAAOBOK IPOBEPSAIOT TeOAE3UCTh. 3areM MO MapKHPOBAHHBIM BBICO-
TaM MOPAAOBKM MOrYT YCTaHaBJWBaTh MacTepa.

Ilo xoay cTpoHMTenbCTBa 342HUA MPH NEPEHECEHMH OTMETOK B CTEHH!
3aKJaAblBaloT - cneudanbhble MapkKd. OcCH  MHOTO3TaXHOrO 3aHuA
3aKpeNn/I0T PHCKAMH Ha 3a6eTOHHPOBAaHHBIX CKo6aX B CTeHaX KaxAOro
aTaxka. [lepeHeceHHe OTMETOK Ha CTe€Hy M ONpejeJleHHe OTMETOK T'OpH-
30HTOB 3TaKe#l NMPOM3BOAAT IpPH NOMOIIM PyJETKM M ABYX HUBEIUPOB.
W3 puc.47 BuaHO, YTO OTMeTKa TOMKM B Ha BTOpOM ropusonte 6yaer
paBHa:

Hy=H,+a+Z-B. (44)

Bo n36exxaHMe HaKOIJIEHMA NOrpelIHOCTeN OTMETKM NepefaloT He ¢
3Taka Ha 3TaXK, a Ha BCIO [JJIMHY PYJETKH, 3 MEXIY BbiCOTAMH pelepoB
BEPXHEro M HHMIKHEro 3Taxelf YBASHIBAIOT BLICOTbI DPENEPOB IIPOMeE-
XKYTO4HBIX 3TaxkeH. I KOHTPOJIA NpPaBHJABHOCTH NMEPEHECEHUA OTMETOK
HHUBE/IMPOBAHHE OCYIIECTB/AIOT TIPH ABYX FOPH3OHTaX HHCTPYMEHTA.
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___ Yporesnan _noBEpyHOCTS _

Puc.47. CxeMa onpezesieHHss OTMETKH TOPH30HTa 3TaXKa

BepTHKanbHOCTD KJaJKM CTEH B Npegesaax ABYyX 3TaXKell nmpoBepaloT
oTeecoM. [1o nepreHAMKY/APY K HUTH OTBECA M3MEPSAIOT PACCTOAHHME A0
cTenbl. llaMepeHHd BBINOJHAIOT JHHelikol B HaM6oJee XxapaKTEpHBIX
TOYKAaX CTE€Hbl WM Yepe3 paBHble IIPOMEXYTKH. llocTosHCTBO pac-
CTOSIHMI OT HMTH OTBECa O COOTBETCTBYIOLIMX acCTel CTEH 3/1aHUA YyKa-
3bIBaeT Ha BEPTHKA/ILHOCTh IJIOCKOCTH CTeHbl. [Ipu 6osblrel 9TaXHOCTH
BEPTUKAIBHOCTh ONPEAEAIOT GOKOBBIM HHUBEIMPOBaHMEM C IOMOLILIO
TeonondTa UM HuBeauphoit peitkd. Ilocae okoHuaHMs KJaAKM KaxXa0ro
3Taka M YKJAAKHM IUIMT NMEPEKpPLITHS C NOMOLIbIO HUBEJIMPOBAHNA Yepe3
KaXkJple 5 M onpeaejaloT (akTHYeCKHe OTMETKM TOPH3OHTa 3Taxa H
CBEPAIOT MX C IpOeKTHHIMH. OTMeTKH TOMeK KOHTPOJMPYIOT OT PHCOK
HYJIEBOIrO TFOpM30HTa Ha (yHAaMeHTe 3AaHUS HeNocpeCTBeHHbIM
U3MepeHMEM C TIOMOLUBIO CTAJIbHOH PYJIETKH.

Ilna ycTaHOBKH OKOHHBIX GJIOKOB NO BBICOTE Ha KaAblil LpPOEM
nepeHocaT OTMeTKY. OT Heé npHM NOMOIIM YPOBHA OKOHHBIN GJIOK
YCTaHABAMBAIOT Ha TMpPOEKTHYI0 OTMETKY M KOHTPOJHPYIOT €ro BepTH-
KaJIbHOCTB TIO OTBeECY.

Ilocne Bo3BegeHHA CTEH M yCTAHOBKHM OKOHHBIX M ABEPHBIX 6JIOKOB
BBINOJHAIOT NO3TAKHYIO UCIIOJHUTEABHYIO ChEMKY CTEH.

HcnonmmrespHyio ChEMKY CTEH B IIJlaHe A€JAl0T OT OCEBbIX PMCOK,
10 KOTOPBIM MPOM3BOAMJIACH RJAagka. K 3TUM jke pucKkaM IyTeM npoMe-
POB NIDMBA3LIBAIOT TpaHM moNepeyHblx creH. Tomuuny nonepeyHo#
CTeHhI M3MEPAIOT MO BEPXy KJAAKK MM BBIYUC/IAIOT IO IPOEKTHOMY
pasMepy MeXIy OCEeBbIMM PUCKAMH M 110 PacCTOSHMAM OT HMX O IpaHeif
CTEHBI.
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CbéMKYy NOJ0XEHNA KJIa[AK¥ NPOJOJbHBIX CTE€H, a NPH GOJbIIMX
MpoJIeTaX M MOMEPEeYHBbIX CTEH, BHINOJHAIOT GOKOBBIM HHBEJIHPOBAaHHEM.
Jnsa chEMKM CTEH HMIXKHMX 3Ta)kell TEOZOJMT YCTaHABJIMBAIOT Ha 3eMJe,
a /A CbEMKM CTEH BEDXHHMX 3Takeli — Ha nepekpbiTM. Ha cxeme moka-
3BIBAIOT ITI03TAXKHOE II0JIOXKEHHME HapyXHBIX rpaHeil crTeH. Pyaetkoi
H3MepAIOT PacCTOAHUE JI0 BCeX OKOHHBIX M ABEPHBLIX NPOEMOB.

OTK/IOHEHMEe TIOBEDXHOCTHM I€PeKPbITHA JTaXka OT TrOpHM30HTa
aonyckaercs B mpeaenax 1 cM. Jlo MOHTaka IUIMT NepeKphbITHi NMpOBe-
PAIOT paccTOosTHMe MexAy ocsaMi Ganok wau purenedi Kapkaca., 3TO
ZenaloT AJMA TOro, YToObl NpH HENpaBHUJbHO CMOHTHPOBaHHBIX GaiKax
NIMTa NEPEKPHITUA HE NPOBaauIach MM, Hao60pOT, He 3aHAJNA 4YacTb
MecTa, NpeHaIHaYeHHOro A/ ApYroi nauThbl. JlomycTHMOe OTKJIOHeHHe
oT ocefl — A0 5 MM.

36. BoaseaeHwe MOHOMUTHLIX 3a4anun

MoHoMTHBIE XeJe300eTOHHbIE 3JAaHMS M COOPYXXEHMA BO3BOAAT B
cKoJb3fell onamy6ke. 3a cyeT M3MeHeHHH B LIUTaX ONAMYOKH MOXKHO
BLINOJIHATD JIIOOble BapHaHTbl TJIAHUPOBKH 3aHWA M NPUAABaThb €My
MHAVMBURYaTbHbIH apXUTEKTYpPHBIA 06IHK.

Ilepex HavyayJoM CTPOMTEABLCTBa onaly6Ky coOGMpalOT M3 TOTOBBIX
a/leMeHTOB Ha (yHIaMeHTHOH NUHTe, 06pa3ys KOH(HIrypauuio CTpos-
mieroca 3gahus. JloMKpaThl, ONMpasCh Ha 'BO3BEAEHHYIO HaA3€MHYIO
YacTh 3faHWA ¥ Ha JOMKpaTHbl€ CTEP)KHM, IOAHMMAIOTCSA BBEPX M TAHYT
3a co60M BCIO KOHCTPYKUMIO onaxy6Ku.

IIpy mogbéMe onamybku Mexay eé MTAMM yKJaAblBaloT apMaTypy,
3aKJIajiHble €TaTH, GETOHHYIO CMECh, YTENIMTEAb U T.A., a U3-TIOA LIHM-
TOB BBIXOJAT MOHOJMTHBIE CTEHBl C ABEPHBIMH ¥ OKOHHBIMM IPOEMaMH.

OcHoBHOl 3ajaveii reogesudyeckoro obecledeHMsA BO3BeAEeHMA
MOHOJIMTHBIX 37aHMil sBJAETCA IpoBegeHMe paboT, obecneunBalolMX
TOYHOE COOTBETCTBHE IPOEKTY BO3BOAMMOrO 31aHMs, a TaKKe ocCy-
{eCTBJIEHHE Ie0/1e3U4eCKOro KOHTPOJIA B Npollecce CTPOMTENbCTBA.

HanGonee OTBETCTBEHHOM 4YaCTbI0 Treoge3UdecKoro obecneveHun
AIBJISIETCA Pa3GHBKa OCEH IO MeTaIIM4YeCKUE HalpaB/AIIIMe M yCTa-
HOBKa MX B NPOEKTHOe MoJioXXeHHe. B mpollecce ycTaHOBKM HavpaBJsiio-
IIAX [POBEPSAIOT MX TOPU3OHTAABHOCTb, NPAMOJMHEAHOCTD M paccTod-
HUA MEXIY HUMH.

Tlocne ycraHOBKH onasy6kM MO HaNpaB/AIKMM H COEMHEHHA
IT-06pa3HbiX 37€MEHTOB KOHTPOJMPYIOT BEPTHKAJILHOCTD M COOCHOCTD
GOKOBBIX IMHUTOB IJEMEHTOB METOAOM 6OKOBOro HUBeJUMpoOBaHusA. I'opu-
30HTAJNBHOCTb BEPXHHX LIMTOB ONamy6Kky [1POBEPAIOT METOAOM FeOMETDH-

JeCKOro HHBEJIMPOBAHNA.
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Ilocre OKOHYaHMA KOHTPOJBHBIX M3MEPEHHHA C pemepa, 3akpen-
JIEHHOTO Ha HCXOJHOM TOpPM3OHTE, NEPEHOCAT OTMETKY Ha MOHTAXKHBIi
rOPH30HT OOBITHBIM CIIOCO6OM.

Ilnn 6GeTOHMpPOBAHMA HapyXHbIX CTEH M JIECTHUYHBIX KJIETOK
NIPHMEHAIOT Apyrue onajdy6ouHble LIMTH BbICOTOH B 3Tax. [leose-
3uyecKMe paGoOTBI NPU HMX YCTAHOBKE BBINOJHAIOT B TOH )XXe Tmocie-
[0BaTeJbHOCTH, YTO ¥ NPH ycTaHOBKe onaay6ku I1-o6painoii popMer.

B kxoMniekc reoaesnueckMx M3MEpEHMH, BBIMOJHAEMBIX B Npoliecce
nogbeMa onajy6KH, BXOAAT CJeAYIOIHe OCHOBHbIE BUAbI paboT:

— KOHTPOJIb ABH)KEHUs ONaly6KH MO BEPTHKAIH;

— NepeHeceHMe OTMETOK Ha pa6Gouuit noj omnady6km MO Mepe eé
noabémMa;

— KOHTPOJIb TOPHIOHTANBLHOCTH pa6oyero I1oja onany6KH,

— BbIHOC NMPOEKTHbIX OTMETOK I104 3aKJIaJgHble JETa/IH,

— KOHTPOJIb BEPTHKA/IbHOCTH BO3BE/EHUA CTEH 3JaHNA H JIM(TOBBIX LIAXT;

— KOHTPOJIb Kpy4eHHs ¥ fedopMalvy onaay6Ku.

[1A KOHTpOJNIA ABM)KEHUA Onaay6KM IIo BEPTHKAMH TIPUMEHSIOT
caelylolue Crocobbl: MeXaHWecKUil (HUTAHbIE OTBeChI); ONTHMECKHIl
KaK ceYeHHe ABYX BePTHKAJbHbBIX NJOCKOCTEH, 3aJaBaeMbIX C IIOMOMIbIO
teomgoauta (puc.48), M oONTMYeCKMH ¢ HCMOJB3OBAHHEM NPUGOPOB
BEPTHKaJIbHOTO NPOEKTHPOBAHNA.

==

Puc.48. MeTtoa HaK/IOHHOrO NPOEKTHPOBaHH S
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IIpoextnpoBanne ¢ moMowmpio otBeca (puc.49) B CHJy M3BECTHBIX
HeIOCTAaTKOB He MOXKeT NPHMEHATBHCA B BBICOTHOM CTpPOMTexbcTBe, Ha-
KJIOHHO€ NPOEKTHPOBaHUE C TIOMOLIbIO TEOAOIHTA HACTO HEBO3IMOMHO M3-
3a OTCYTCTBHS HeOoOXOQMMOrO IIPOCTPAHCTBa Ha cTpoiiniowanke. Kpome
TOro, BO3pacTalOT NOTPEITHOCTH C YyBEJIHYeHMeM BBICOTHI BO3BEAEHUA
06beKTa; M3MepeHUs SMBJAIOTCH TPYAOEMKUMHM (TEOROMMT yCTaHaB-
AuBaercss aBaxabl). II0aTOMy B npaKTHKe CTPOMTENbCTBA OTAAETCHA
npeanoyYTeHne MeTOoAY BEPTHKAJIbHOrO MPOEKTHpPOBaKMsA MNpubopaMu
PZL u IIOBII.

(=B o N o B < I o
Obb oo n
0D oo o
0D Db o 0o

Puc.49. MexaHnHyeckHe OTBECH

Jl1A KOHTPOJIsI BEpTHKAILHOCTH, CMELIEHMS M KPYHEHHMs 3JaHMA MO
yrnaMm (pyHJaMeHTa 3aK/JaablBalOT OTNIOPHbIE TOUKH € y4YeToM cBOGOAHOH
yCTaHOBKM Haja HuMHM npubopa. Ha noay omamy6xu, B yrnax, saxpen-
JIIOTCA Ha KPOHWTENHAX BU3UDHBIE MaTeTKH C CEeTKOH NPSAMOYroJbHbIX
koopauHaT. [{o Havasa pa6OTbI LIEHTPH! BU3MPHBIX NaJeTOK Ha onaay6-
Ke COBMELIAlOT C LEHTPaMM BHU3UPHBIX NaJ€TOK Ha (yHAaMEHTHOH
nJauTe. BepTHKanTbHOCTE ABMIKEHHMS oONary6KH KOHTPOJHUPYIOT npubo-
pami Thna PZL u IIOBII B TakoMm nopaaxe:

— npH6Op LEHTPHPYIOT HA/l HCXOAHO! ONOPHOMN TOYKOH;

— JIMHUIO BU3MPOBAaHHUA NIPUBOAAT B BEPTHKAJILHOE NOJIOXEHHE;

108



— Haa npu6opom Ha paboueM MOy Onaxy6KH ycTaHaBAMBAIOT BM3HD-
HYIO TaJIeTKY;

— NpH 4YeThIpeX NOJOXKEHHAX OKy/sApa mpubopa (0°, 90°, 180°
¥ 270°) NPOEKTHPYIOT TO4KY NEPECEHEHHA CETKH HHUTeH BU3MpPHOIL
TPY6H! npu6opa Ha KOODAMHATHYIO CETKYy NaJeTKH;

— ONpeesA0T KOOPAMHATHI TIPOEKTHPYEMOI TOYKM Ha NajeTKe Npu
4eTbipeX N0JIOKEHHAX BU3UPHOH ocH;

— 0 KOOpAWHATaM l'lOle"lalOT MMOJOXEHNE OHOPHOﬁ TOYKH Ha NaJeT-
Ke KaK cpeJHee 3HaYeHHe KOODAMHAT H3 YeTblpeX M3MepeHHI.

PasHOCTb Me)XAY OTCYETAMH Ha MajleTKe MPH MCXOAHOM MOJIOXKEHHH
onamy6ku (Ha ¢yHaameHTe) M Ha JaHHOH BBICOTE JaeT OTKJIOHEHUE eé
oT BepTHKaaM. Eciu ata pasnocts gomycTuMas, To ABMXKEHHE ONaTy6GKH
NpoRo/kKaeTcA. B IpPOTHBHOM c/lyyae MNOJIOKEHHe OMaay6Kd HCHpab-
JIAETCA BKJIOYEHHEM COOTBETCTBYIOIUUX AOMKDATOB.

IlepeHecenue oTMeTOK Ha pa6oyuii MoJ1 onaxy6KH no Mepe €€ noabe-
Ma, BBINOJAHAIOT OOBMHMBIM MeTogoM (AByMS HUBEJMpaMH M KOMIa-
PUpDOBAHHOM pyreTKo#) OT penepa, 3aKpeIJIEHHOrO Ha IOJYy NEPBOro
sTaxa. PyjeTKy moapelrdBaloT K paboueMy MOJy B TpoeMe [IAXTh
Judra.

Ilna nepeHecenuss OTMeTOK Ha pa6Goyuii moJ omnaiay6ku MHOIAa
NPHMMEHAIOT 3-MeTpOBble peifiKH B BHUjE AePEBSHHbIX OpPYCKOB CeYeHHEM
30 x 30 cM ¢ pa3MeyeHHbBIMM Ha HHX MO PYJIETKE CaHTHMETPOBbIMU
JeIeHUsIMY M HapalllUBaeMbIMH [0 Mepe noabeMa onany6ku. Ha ucxoxn-
HOM rOpH3OHTEe K apMaType onaly6Ky BEpTHKaJbHO NPUKDEIVIAIOT peit-
ky Py (puc.50). 3anosnuB cTeHy GeTOHOM Ha IJIMHY NEPBOH PelKH, K
ee BepXHeMy TOpLY MexAay WHTaMHM onany6KM CTBIKYIOT CeAyIOILyI0
pelixy P,. Peilkd BpInOJMAIOT POJb BBICOTHBIX peNepoB, € KOTOPbIX
nepe/aloT NpPOeKTHbleé OTMETKH Ha paGoumii mosx onany6ku. Ilpu atom
ropu3oHT npubopa H, onpenessaor no ¢popMyne

H,=Yh +s, (45)

rae Lh; — SYMMa AJMH BCEX peek, KpoMe nocnenseit (Bepxneit);
B — OTCYET IO BepxHel peiike.

Taxoit MeTOR NEPEHECEHNA OTMETKH 3HA4YMTEJBHO YCTyNaeT TOYHOCTH
BHINIOJHEHHA aHAIOTHMYHBIX pa6oT ¢ moMmolubio pynetkd. [loatomy ero
NMPHUMEHAIOT PeJKO M C IEPHOJNYECKHM KOHTpPOJEM OGBIYHBIM METONOM
nepeHeceHns OTMETKH.
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Puc.50. ITepeHeceHue oTMeTOK Ha paGouMii Nos Mo pelikam

N

HusesnupoBanue paGouero nosna onanyOku ABJAAETCA BadKHOW 4acCThbIO
reofe3N4ecKux paGoT npH BO3BEAEHMM MOHOJIMTHBIX 3#aHMi M Coopy-
xenuit. [leno B ToM, 4YTO B mpolecce NogbeMa ONajyGKH BO3IHMKaET
HErOpM30HTAIBLHOCTh ee paBoyero noJia, KOTOpas OKa3bIBaeT BIUSAHHE Ha
BEPTHKAJIBPHOCTb CT€H BO3BOAMMOro 3xaHus. OTKJIOHEHHS ToueK paboue-
ro noja OT FOPU3OHTAIBHON IIJIOCKOCTH BbI3BIBRIOT HAK/JIOHBI M CKPYYH-
BaHHE ero, M3MeHeHHe KOHYCHOCTH LIMTOB onany6ku. Kpome Toro, na
OTKJIOHeHUe paGoyero noJjia OT rOPHM3OHTATM BJMAET €lile ¥ HECHHXDOH-
Hada pa0oTa AOMKpaTOB.

37. BoasepeHue coopyxenun GalueHHoro Tuna

Teonesndeckoe obecneveHHe CTPOMTENBCTBa BBICOKHUX COOpPYXXEHUH
UMIMHAPUYECKOR M KoHUYecKoH ¢opM THMa CHIOCHBIX GallleH, ABIMO-
BbIX TPY6 M T.II. COCTOMT M3 NPOM3BOACTBA Pa36GUBOYHBIX paGoT B IJaHe
M KOHTPOJIA BEPTHKAJILHOCTH 1O Mepe KX BO3BEaEeHHA.

Paj6upka 3akiouaercsi B TOYHOM (PMKCHDOBaHMM IIEHTPa COOpY-
XEHMsSI M TIPOEKTHBIX MJIM Napajyie/IbHO CMELIEHHBIX OCeH BHE KOHTypa
COOpYI)XEHMS C TOCHENYIOUMM HMX [EPEHOCOM M 3aKpenseHHeM reoje-
3UMYECKUMM 3HaKaMu Ha PpyHAaMeHTe.
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Ilo mMepe BO3BEAEHMS COODYXXEHMs! OO IPOEKTHOH BLICOTBI IPOM3BOAAT
IIPOBEPKY €r0 BEPTHKAIBLHOCTH OIHUM U3 JBYX CJEAYIOLMX CIOCOGOB:

1. Ha ocaxX coopyXeHHsi WM BO3Je HUX Ha PaCCTOAHMM NPUMEPHO
ABOJHOH €ro BBICOTH yCTaHaBJMBalOT TeoA0aMT. [IpH saxpensenHom
JuM6e M BEPTHKAJIbHOM Kpyre OTCHMTHLIBAIOT HANpaBJEHUS C TOYKM A
(puc.51,2) no KacatenbHbIM K KOHTYpPYy COOpYXeHHA a4, b Ha BbiCoTe
0,5 M or ero ocHoBahusa (ropusout fg, puc.51,6). Anuaany ycrauas-

JHUBAlOT Ha OTCHeT

H OTMeYaloT Ha TOpPHM30HTaJbHOH peeyKe ¢

MMJITUMETPOBLIMY J€1€HUsAMH HallpaBJIeHHE CPEAHETO OTCYeTa TOYKOH k.

Buanpys no kacareipHsiM ¢ ¥ d K BepxHell BO3BeJ€HHOH YacTy
COOpY)XEeHMA Ha TODH30OHTe mn, CpefHee HallpaB/leHHe IPOEKTUDYIOT
BHM3, Ha Ty Xe peeuky (Touka e). OTpe3ok ke = Ai onpeaenser BeJn-
YHHY OTKJIOHEHMs (PAKTHHECKOro LEHTPa COOPY)XKEHHA Ha TOPH3OHTe mn
OT BEpTHKANBHOI mIockoctH AC, mpoxoxsmleir yepes IEHTP HIDKHeH
YaCcTH COOPYXKEHHMA., YKa3aHHble Bbllle AEHCTBUSI KOHTPOJUPYIOT NpH
BTOPOM [10JIOXKEHUM BEPTUKAIBHOIO KpyTa.

Teoaonut nepexocaT B Touky B ¥ npouspoaaTr HabmiogeHus B Toi
JKe 10cCJe0BaTeJbHOCTH, NOJy4Yasi OTKJIOHEHHe A, BEPXHEro LEHTpa Mo
OTHOILIEHNIO K BepTHKarbHOM Tiockoctw BD, mpoxoasiued 4depea UEHTp
HVDOKHEH YacTH coopyxxenusi. IlosyueHHble pe3ysibTaTbl (DHKCHPYIOT Ha
KCIIOMHMTELHON CXeMe, NepeaaBaemoil crpouTesaM. O6lee OTK/IOHeHMe
(paKTIECKOrO LIEHTPa COOPY)KEHHs OT BePTHUKAIM ONpeaesislioT 1O Anaro-
Ham (urypbl, 06pa3oBaHHOM [BYMA M3MePEHHBIMHM BeKTOPaMH A; M A;.

—-¢

s o
L7720

Puc.51. KoHTposb Bo3BeaeHns Coopy)KeHMs1 KOHU4eCKO# (popMBI:
a, 6 — cnoco6aMy OTCYMTHIBAHUSA HalpaBJieHHi N0 KacaTeJIbHbIM K HUXHEH
M BEpXHelN YacTAM KOHTypa COOPYXEeHHs; B — CIOCO60M NMOCPeaCcTBEHHOro
onpesesieHHs: CMelleHHsI LEHTPOB COOPYXKeHHst
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2. Ecin  HemocpencTBeHHOe NPOEKTHPOBaHMEe GHCCEKTPUC YIJIOB
BEPTHKANbHON IJIOCKOCTbIO M H3MEDEHHEe pACCTOSAHMA MeXAy HUMH
3aTPYMHUTELHO, TO MIPHUMEHAIOT CNOCO6 NOCPEACTBEHHOrO OIpeae/eHNA
CMEIEHNS 1IEHTPOB COOPYIKEHHUS.

B atoM cay4ae pacnonokeHue CTaHUHI TeoJ0MTa TAKOe e, KaK M
IIp¥ NepBOM cnocobe. JIMM6 3aKkpensieH A0 OKOHYAaHMA HM3MEDEHMS Ha
cTanuM¥. HUTAHBIM [JajbHOMEPOM TEOAONHTA € TOYHOCTBIO 10 2-X
METDOB M3MepAIOT paccrosinua A, ~ A, =S5 (puc.51,8), Ilo uame-

PEHHBIM yriaM nofy4aot Zadb = a; ZcAd =f; ZaAc = §. Orciona:

7=%—%—&
R S ” (46)
A =Re-= -
P

TouHOCTL ompejenenHsi OTKJIOHEHMs [OJXKHa ofecnevyuBaTbCcA B
npeaenax 5 MM. JlJ1a 3TOro MCHoAb3YIOT TEOROMUT TS M U3MEPSIOT YTibl
OMHUM INpPHEMOM. BepTUKaJBHOCTD BBICOKMX COOpPYXMeHUMN mnpH HX
BO3BEEHUH NPOBEPAIOT 4Yepe3 3—4 M BBICOTBI, a A/ ABIMOBLIX TPY6
OrpaHMYUBAIOTCS M3MepPeHUaMH vepe3 15-20 M.

38. MoHTax TexHonornyeckoro o6opyAosaHus

Jlo Hayaja paGoT 1O YCTPOHCTBY (PYHHAMEHTOB NOA TEXHOJO-
ruyeckoe o60pynOBaHHe MOHTa)KHajA OpraHM3allUA TepeaeT TreHrnoapaa-
YUKy CXeMY reoe3uvecKoro o60CHOBAHMA MOHTaXka, B KOTOPOH yKa3bl-
BalOTCA BCe HEO6XOAMMble TEXHOJIOTHYECKHE OCH, a TaKXe MecTa ycTa-
HOBKM IIalllek A/ 3akpenJienus oceil. IliaHomoe oGocHoBaHue coBMe-
IIAIOT C BBICOTHBIM, €CJM 3aKJaJblBalOTCA 3HAK¥ CO CQEpPUYECKUMH
ronoBkaM. OTMETKM MX ONpPefe/II0T [EOMETPUYECKMM HHBEAHpOBa-
nueM II xaacca oT pyHAaMEHTaIBHBIX PeNEpoB.

Ha cxeMax reope3uyeckoro o60CHOBAaHHMS YKa3blBalOT KOHTPOJIbHbIE
¥ paboune OCH, a TakxKe penepsl.

KOHTPOABHBIMK Ha3BIBAIOTCA pEMEpPhbl, YCTAHOBJEHHbIE Ha OTHAE]b-
HBIX MOHOJIMTaX BHe QyHaaMeHTOB mnoja obopyaoBaHue. OTMETKH KOHT-
POJIBHBIX pENEpPOB TMPOBEPAIOT MO OTMETKaM peNepoB ONOPHOK CeTH
CTpOMTENbHOH IIoWAAKH. KOHTpoJIbHBIE Penephl ¥ OCH CRY¥KaT TOJbKO
AJ15 TIpOBepKH perepoB H ocel.

112



Pa6oume penepbl M OCH pacCnoJaraioT HENOCPEACTBEHHO Ha (yHa-
MeHTax 1noj o6opyaoBaHHe, B MECTaX, KOTODble HE 3aKPLIBAIOTCH OCHO-
BaHUAMY MAallMH.

Pa6oure peneprl ¥ OCH A€JATCA Ha OCHOBHLIE M BCIOMOraTe/IbHble.
Ha kaxaoM ¢yHaamente pacnonaraioT (06b1MHO y 6a30BOii Malidmb)
ONMH OCHOBHOH pelnep, NMpHMBs3aHHbI# K KOHTpoabuoMy. Bce ocTaibHble
penepsl Ha ITOM (PyHAAMEHTE NPHUBA3LIBAIOT H NPOBEPAIOT OTHOCHTENLHO
OCHOBHOTO penepa. M x HasbIBaloT BCIOMOraTe IbHbIMH.

K OCHOBHBIM OCSIM OTHOCATCA OCH TEXHOJIOTMYECKUX JIMHUH, OCHOB
HBIX arperaToB M MallMH, K BCIIOMOraTe/JbHBIM — BCe Ipoyue ocH (MHO-
FOOTIOPHBIX BaloB, paGovMX KjeTeil U Ap.), KOTopble pa36UBAIOT U NpPo-
BEpAIOT OTHOCHTE/IbHO OCHOBHBIX OCEH.

OTMETKH OCHOBHBIX DeNlepOB OTHOCHTEJBHO KOHTPOJBHBIX M BCIO-
MOraTe/JbHBIX ONpeaesAT ¢ TouHocThbio a0 0,5 MM, Pa36MBKa OCHOBHBIX
OCell OTHOCHUTENTBHO KOHTPOJIBHBIX M BCNOMOTATEIBHBIX NPOM3BOANTCS C
TOMHOCTBIO 0 1 MM,

lennoapsaanaa cTpouTeabHass OpraHU3alUA NPOH3BOAMT Pa3GUBKY M
KepHeHHe OCHOBHBIX paboyuXx oceil M OQHOBPEMEHHO YCTaHaBJIHBaeT
OOMH BBICOTHbIA penep Ha KaxaoM (pyHaameHTe. Bce ocranbhbie pas-
GUBKH BbINOJHAET MOHTA)KHAA OpraHM3alMA.

Ha dynpaMeHTax, npegHa3sHaueHHbIX 4151 YCTAHOBKM 060OpYHOBaHMs
NOTOYHBIX ¥ AaBTOMATHYECKHUX JMHMH, arperaToB M KOMILIEKCOB MalIWH,
Tpe6ylolMX BLICOKOM TOYHOCTH YycTaHOBKM (Hanpumep, npoKaTHble
CTaHbl, Bpaljaolldecs Ieyd, GymarogesnaTe/bHble MalIMHBI, Pa3JiH-
BOYHbl€ MAlMHBI, JIMHUM THLIEBLIX NMPOH3BOACTB, KOHBeHepbl 60JbILOM
MPOTSXKEHHOCTH, NapoTypOMHHblE arperarnl, KOMIpPECCOPbI, KOMILIEKT-
Hble 610K 060PY/IOBaHMA), OCH HAHOCAT HA 3aKJaJHble MeTalIHYecKue
[I€Talli, a BbICOTHbIEe OTMETKH (PUKCHPYIOT Ha penepax.

Ocu U penepbl, 3aKpenjeHHble Ha (pyHAaMeHTe, XOKHBI ObITb
pacrioJioXKeHbl BHE KOHTYpa ONOPHBIX KOHCTPYKLUMN yCTaHaBJIHBaeMOro
0o60pyn0BaHHA.

MoHTaxkHass opraHM3alMs npH npHeMKe QPYHAaMEHTOB MO/ MOHTaX
060pyOBAaHUA KOHTPOJHMpYET NPpaBUJIBHOCTh pa36UBKM oced U Bbl-
COTHEIX OTMETOK, a Tak)Xe COOTBETCTBHE (AaKTHYECKUX pa3MeEpOB
¢dynaaMenToB npoekTHbIM. OZHOBpPEMEHHO NPOBEPSETCS paclloJIoXKeHHe
3aK/JafHbIX AeTanelf, aHKepHbIX GOJNTOB WM KojoalleB nja uux. Ecau
MMEIOTCA OTKJIOHEHMS MEXAY OCAMM B TUIaHe MM [0 BHICOTE TIPH
CpaBHEHMM C [JaHHBIMH MCIOJHUTEABHBIX CXE€M, TO MOHTaXKHaA
OpraHM3alNA C Y4acTHeM IIDEACTaBUTE/Ted CTPOUTENBHON OpraHM3allMy
OCYLIECTBJISIET TEPeMapKMPOBKY IUIalllek MJH KOPPEKTYPY OTMETOK
penepoB U BHOCHT COOTBETCTBYIOIUME HCIIPABJEHHA B HCIOJHUTEJIbHYIO
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cxeMy. IIpu 3TOM OTK/IOHEHMA OT IPOEKTHBIX Da3MEPOB HE AOJIKHBI
NpeBbIIaTh AOMYyCKOB, YCTAHOBJEHHEBIX B [22].

K MOHTaxy TeXHONIOrH4eckoro OGOPYAOBAHMS MPUCTYNAIOT NOCHE
NOANMCAaHHA AKTOB O TOTOBHOCTM 3JAaHMA WJM COOPYXKEHHUA K MOHTAXK-
HBIM Da6OTaM M O TOTOBHOCTH (PYHIaMEHTOB K yCTaHOBKe 06OpyARo-
pahua. K axtaM npmeMku byHAaMeHTOB noa MOHTaX 060pyROBaHMsA
NPUIATalOTCA HCMOJHUTE/IbHbIE CXEMBI Fe0Je3MYECKOro 06GOpyAOBaHMUA,
OCHOBHBIX M TIIPHBA3OYHBIX pa3MEPOB M OTMETOK (PYHAAMEHTOB M
aHKepHbIX 60JTOB. JTa TEXHMYECKasd AOKYMEHTALMA FOTOBUTCHA CTPOHU-
TeJBHOH OpraHu3auueil ¥ NpeaoCTaB/IAETCA MOHTAXHON OpraHM3auuy.

TIpu MoHTaxke TEXHOJOIHYeCKOro 060pY/NOBaHHA U €T0 KOHCTPYKLMi
OCYLIECTBAAIOT CJ€eAYIOILUe ONepaluu:

— npHBelleHHe KOHCTPYKLHMH M y3/J0B 060pyA0OBaHUA B NpPOEKTHOe
MOJIOXKEHME TIPH TIOMOLUM MOHTa)XXHbIX NpHcnocob/eHHit, ¢ ogHOBpeMeH-
HBIM reoge3N4YecKUM KOHTPOJEM;

.~ 3aKperuleHHe KOHCTPYKUMH M 060pyaOBaHMs, yCTaHOBJNEHHBIX B
NIPOEKTHOE I10JI0XKEHHE,;

— reojleav4eckuil KOHTPOJb TOJOXEHUSA 3aKPENJIEHHbIX KOHCTPYK-
LHit ¥ YCTAHOBJIEHHOTO 06OPY/1I0BaHHKS.

leone3anueckuii KOHTPoJb NpPHM MOHTake BKJIOYAaeT oOIpedeseHUe
AECTBUTENBHOTO TJIAHOBOIO, BbICOTHOIO M BEPTUKAIBHOTO MOJIOXKEHUH
KOHCTPYKLUMI U 4YacTell 060pyn0oBaHUsI OTHOCHTEIbHO MPOEKTHOTO.

Tlepen HayajoM MOHTaXa2 OOOPYAOBAHMA M KOHMCTPYKLMH Ha HX
rpaHfxX, IJIOCKOCTAX M cgepHveCKUX MOBEPXHOCTAX HAHOCAT YCTaHo-
BOYHHle PUCKH, (PUKCHPYIOLMe FeOMETPHUECKHE OCH, BBICOTHI M 1IEHTPbI
CHMMETpUH.

J11 npou3BoACTBa MOHTaXKHbIX paGoT HEO6XOAMMO WUMEThb CJeRylo-
Y0 AOKYMEHTAUMIO: IJIaHbl ocell 371aHMH, COOpYXeHHi, (pyHAaMEHTOB,
pacnoyIokeHuss o60pYyaOBaHMsA, KOHCTPYKLMH; pa3pe3bl XapaKTepHBIX
yacTedl (pyHIaMeHTOB ¥ 060PYAOBaHHSA; CX€MY HCIIOJHMTEIbHOH CbEMKH
dyHaaMeHToB 1oa o6opynoBaHHe U APYTHX ONODHBIX IIOBEPXHOCTEN;
cxeMy pa30UBO4HON CeTH Ha ONOPHBIX NMOBEPXHOCTAX C YKa3aHUEM MeCT
3aJI0)KEHMA OCEBBIX MJallleK U BHICOTHBIX PENEPOB.

KoHTpoab mjaHOBOIO NOJOXKEHNUA MOHTHPYEMBIX J€MEHTOB 060py-
NOBAaHUA M KOHCTPYKLMHA OCYLIECTBJIAIOT JMHEHHBIMH TpoMepaMK OT
nJI0CKOCTe#l M oceit MOHTHUPYEMBIX 3JIEMEHTOB A0 OCeil, HaHeCEHHbIX Ha
¢ynaamente. KoHTpob B3aMMHOTO IOJIOXKEHMS] MOHTHPYEMEIX 3JIEMEH-
TOB B IJIaHe INPOM3BOJAT INAGJOHAMM, METAIJIHYECKHMH PYJETKaMH H
TeON0JUTaMH CNOCO60M 6OKOBOrO HUBEIMPOBAHUA.

TOpH30HTaIBHOCTb IJIOCKOCTEH BLIBEPAETCA METOAAMHM T€OMETPHYEC-
KOr0 MJHM THAPOCTaTHYECKOrO HHBEIMpPOBAHHA C HCNOJb3OBaHHEM
COOTBETCTBYIOLINX NMPUGOPOB MM ClELHMATbHEIX KOHTPOJLHBIX YPOBHEH.
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Kontposb BepTHKanbHOCTH CMOHTMPOBAHHLIX KOHCTPYKLMIi M o6opy-
NOBAaHMA CBBIIE 5 M NPOM3BOAAT C MOMOIUbIO TE€OAOHUTA, ONTHYECKMX
HEHTPHPOB U NPHOOPOB BEPTUKANLHOIO MPOEKTMPOBAHMA. BBICOTHBIH
KOHTPOJIb NPY MOHTa)KE OCYILECTBJIIIOT reOMETPHYECKHM MJM TPUTOHO-
MeTpMYeCKMM HHBeJanposaHHeM. [lJiA KOHTPOJIA CTBOPOB, HaKJOHHBIX
JMHHA M MJIOCKOCTER 1esecoo6pasHo H IKOHOMMYHO NPHMEHATD Jasep-
Hble IpHOOPBI.

Pesy/bTaTsl reoJe3nueckoil NpoBepKM Npu MOHTa)xe o60pynOBaHUA
M KOHCTPYKUMH 3amlUCHIBAIOT B XYPHaJ reoe3HYeCKOro KOHTPOJS MOH-
TaXKHBIX paboT.

B nepuoa MoHTaka 060pyaOBaHHS OCYIIECTBAAIOT CHCTEMaTHYECKHe
Ha6aoneHnss 3a ocagkoil (yHaaMenrta. [Ins 310ro B XapaKTEpHHIX
mecTax ¢(pynaaMeHTa M KOHCTPYKLHMH 3aK/JagbIBaloT OcajO4Hble MapKH,
KOTOpble HUBEIUPYIOT o nporpamme IIT kmacca.

Ha6monenuss 3a ocagkaMH OCYIeCTBJIsIET leoje3uyeckas cayxba
3akadyuka. [lepMoAMYHOCTb HUBEeJIMPOBaHMA, CXEMbl pa3MellEHHA Oca-
[JOYHBIX MapOK M IIepeaay¥ Ha HHX OTMETOK YKa3blBalOT B IIPOEKTe
[IPOM3BO/ICTBA reONe3HIeCKHX paboT.
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Inaea 6. TEOAE3NYECKOE OBECNEYEHUME
CTPOUTENLCTBA NOA3EMHbLIX KOMMYHUKALINIA

39. Cocrab reogeandeckux pabor

Hapsiny co cTpouTe bCcTBOM 3JaHMH M COODYIKEHMH OCYLIECTBAAIOT
NPOKJaAKy K HHM COODY)KaeMblX [oA3eMHbIX KoMMyHuKauui. Ilo
yHKUMOHANBHOMY HajHA4YeHMIO KX pa3fe/Al0T Ha TPH OCHOBHBIE
IPYNNbl: HANOPHBIE U CaMOTEYHble TPYGONPOBOABI, KaGeJbHbIE CETH M
KosnekTophl. K rpynne Tpy6onpoBoaoB OTHOCAT BOAONPOBOA, KaHAa/IM-
3aumMio, TENJIOBbIE CETH, Tra3oNpOBOA, BOJOCTOKM, OPEHAX, [ApYyTHe
TEXHOJIOrHUecKue TpyGonpoBoAbl, NMpu4yeM KaHaAM3aLUA, BOJOCTOKM H
APEHAX ABJIAIOTCA CaMOTeuHbIMH Tpy6onpoBoaaMu.

* KaGepHbiMu cuMTaloT 3nekrpocetd, Tederpadhbie u TenedoHHbIe
ceTy, a Takke Kabeau paauoeewanusa. K KoanekTopaM OTHocAT
Tpy6onpoBoabl GoJblIEro AHAaMETPa, KOTOpble MCNOAB3YIOTCA AJA
COBMECTHOH mNpOK/JaAKH TPYGONpPOBOAOB pA3NIMYHOTO HAa3HA4YEeHUs U
Kabeneit MayM CIoyxaT AJ18 pa3MelleHus OAHOTHIHBIX ceTeil KaHamm3a-
MM, BOAOCTOKa U Kabeneil. IIpoekTupoBanue Tpacc NMOA3EMHBIX KOMMYy-
HMKaUM# OCyIIECTBJIAIOT IO MaTepualaM MHHIKeHepHO-Teoae3nYeCKUX
M3BICKAHMH.

B xoMnsieKc reose3auveckux paboT NpM NPOKJIaAKe TPACC NMOA3EMHBIX
KOMMYHHUKauui BXOAAT:

— co3zaHue ChbEMOYHOro 660CHOBAHMSA;

— mepeHeceHUE B HAaTYpy M 3aKpellJEHHe COOTBETCTBYIOLUMMM 3HaKa-
MH OCeil Tpacc ¥ OTAENBbHBbIX COOPYKEeHUH Ha HUX;

— KOHTPO/Ib TPM OTPHITMM TpaHlleif, yknagke Tpy6, ycrpoicTBe
KOJIOAUEB U T.A.;

— MCNOJNHHTENbHas CbEMKa Tpacc, BBOJAOB, KOJIOALEB, aBapHIHBIX
BBIYCKOB ¥ T.A.

B xoMnieKc reoae3uyeckux paboT, BBINOJHAEMBIX TreoAe3nqecKoi
cayx6oii npu mpoknanKe TPacc MOA3IEMHBIX KOMMYHMKaUMH, BXOAAT:

~ mp¥eMKa B HaType M IO aKTy OT 3aKa3uuMKa 3aKpervIeHHBIX
COOTBETCTBYIOUIMMH 3HAaKaMHM TpacC M OTAENBHBIX COODYXKEHHMII Ha HUX
(HaYambHBIX, KOHEUHBIX M OCHOBHBIX NPOMEXYTOYHBIX TOYEK, YIJIOB
NI0BOpPOTa M [PYTMX XapaKTEPHBIX TO4YeK TPAcChi);

- AeTasbHBIN BBIHOC B HATYpY Oceii Tpacc;

-~ Ha0moJeHVe 3a OTMETKaMHM NpY pBbIThe TpaHIuel, ykiaaake Tpyo,
yCTPOKCTBE KOJIOALEB ¥ [P.;
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— WCNOJIHUTE/NbHAs CbEMKA Tpacc, BBOAOB, KOJOALEB, aBapHItHbIX
BBIIIYCKOB M apTe3UaHCKUX KOJIOLEB.

Mcxoanolt NpoeKTHOH HOKyMeHTalMell AJA NPOM3BOACTBA reoje-
3UYecKMX paGoT ABJAIOTCA. reHepaibHBIH NUIAH 3aCTPOMKM YuacTKa;
pa6ouMe wepTeXXH, Ha KOTOPbIX INOKa3aHbl KpacHBIE JHHUM M JIMHHM
3acTpOHKH; OCH NPOEKTHPYEMBIX 3JaHMl M COOPY)KEHHit; KOOpOMHATHI
YI7IOB TIOBOPOTA M MNepeceyeHHs TPacc, KOOPAMHATHI UEHTPOB KOJO/LEB
M IPYTHX HapyXHbIX 4acTefi COOpYIKEHHs; PaCCTOAHUA MEXOY OTAENb-
HBIMM 3JIEMEHTaMM KOMMYHMKalMH; MPHUBA3KM Tpacc K OMOpPHOH ceTH,
3JaHUAM H COODYIKEHHMAM; YKJIOHBI MEXIY CMEeXHBIMH KOJOJUAMH;
OTMETKM [Ha JIOTKOB H BepXa KoJIoAueB; Npodu/Ib TPaccChl.

IlepeHecehne B HaTypy IIPOEKTOB IOA3EMHBIX KOMMYHMKaUMK
3aKJl04aeTcss B OlNpeAeSeNHMH Ha MEeCTHOCTH OTHOCHMTEJNBHO IIYHKTOB
OMOpDHOH reofe3n4ecKOX CeTH TIIPOEKTHOro TIOJIOKEHUA 3JIEMEHTOB
KOMMYHHMKalMil B fJlaHe H No BbicoTe. BbiHOC B HaTypy NpoeKTa Tpacc
NoA3eMHbIX KOMMYHMKaUMit BBITOJHAIOT B TaKoi Noc/e 0BaTeIbHOCTH:

~— pa36uBKa OCHOBHBIX Ocelf Tpacchl;

— pa36uBKka CMOTPOBBIX KOJIOALEB, LIEHTPOB ONOp, BBOAA B 3[aHUA ¥
OPYIHX 3/IeMEHTOB KOMMYHHKaLHIi;

— MCIMOJINUTE/IbHAsA ChEMKA.

40. NepereceHue Ha MECTHOCTL
nNpoekTa NoA3eMHbIX KOMMYHUKauWi

IlepeHeceHnI0 Ha MeCTHOCTb IpOeKTa JO/YKHO TNpPEALIECTBOBAThb
CO34aHHEe NJIAHOBOTO M BBICOTHOTO ChEMOYHEIX oGocHopaHwmii. I1naHoBoe
cbéMOUHOe 060CHOBaHMe NPeACTaBIAET o600 CeTb TEOJOJMTHBIX XOMOB,
MPOJIOXKEHHBIX MeXXAy MYHKTaMH OINODHOM CEeTH.

TeononMTHBIE XOABI NMPOKJAABIBAIOT BAOMb TPAcC CTPOALIMXCA KOM-
MYHMKaUM{ C y4eToM yAOGCTBA BBINOJHEHHA Pa3GUBOYHBIX paboT ¢
NYHKTOB XOAa M ofecreYyeHHsas HMX MaKCHMaJbHOH COXPaHHOCTH.
BricoTHOE 060CHOBaHHE Ha y4acTKaX CTPOMTENbCTBA TNMOA3EMHBIX KOM-
MyHHMKaUuH €O37al0T IyTeM NPOJOXEHHA CHCTEMbI XOJOB, ONMHMPAIOIUX-
CA Ha TpyHTOBBIE M CTeHHble pemepbl Hupeauposanua II, III, IV
KJIacCOB.

ToYHOCTE CO3JaHUA BBICOTHOrO OGOCHOBAHMS 3aBHCHT OT BEJMYMHDI
yKJOHa caMoTeuHblx ceTeif Ha y4acTKe CTpoMTenbcTBa. Eciam yKJIOHBI
caMoTeuHbIx JuHuil He Menbiie 0,001, To coanaioT HuBeMupHylo ceTh IV
knacca; ecan Menbire 0,001, To coznalor HuBeauphyio cerb III xnacca.
Paccroanne Mexay cMexXHBLIMH penepaMH BbpI6HpalOT H3 pacyera
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Nepefayy OTMETOK Ha TOYKHM TpacChl Ip¥ OJHOM YCTaHOBKEe HMBEIMPA.
Ilpu HemocTaTOYHOH TIYCTOTE NYHKTOB reoJ€3W4ecKoro o60CHOBAHUA
BAOJAb TPaCChl 3aKJAAAbIBAIOT TOCTOAHHBIE MWJIH BpEMEHHbIE pEMEpHI,
OTMETKM KOTOpBIX OINpEJeNAIoT HUBENMpPOBaHMeM He Hmxe IV kiacca
TOYHOCTH.

Ilepenecennio Ha MeCTHOCTb MNOAJEXKAT: HayaibHble, KOHEYHble M
TIPOMEXYTOYHbIE TOYKM TPACChl, YIJIbl [OBOPOTa, XapaKTEpHBIE TOYKM
TPacchl, MECTa MOAK/IOYEHMH M [MPHUCOeAMHEHMM, KOJOAlbI, KaMephl, a
[J1A COBMENIEHHBIX MPOKAAZOK (ACMONHUTENbHO) — OCb OCHOBHOM CETH.
O6sa3aTe/IbHOMY NEPEHECEHMIO NOAJIEKAT MeCTa NEPeCceYEHHA C APYTUMHU
KoMMyHuKauusaMu. Ha npaMonnHelHBIX y4acTKaX TpacC TOYKH BBIHOCAT
Ha MeCTHOCTB He pexxe 4eM uepe3 100 m.

[na nepenHecenus Ha MeCTHOCTb TOA3EMHBIX KOMMYHMKaluii
COCTaB/IAIOT Ha OCHOBE IeHEpATbHOTO IJIaHA M INPOAONBHOro Npoduis
pa3GHBOYHLIA 4epTexX, Ha KOTOPOM IIOKa3bIBAalOT: OCH M pa3Mepsl
MPOEKTHBIX TPacC, MYHKTbl OMOPHON CETH, CXEMY NPHBA3KHA TPACCHl KOM-
MyHHMKall¥¥ K CyLlecTBYIOLleil 3acTpoiike MJIM K [TYHKTaM OMNOpPHOI ceTH.
Kpome Toro, Ha Hero HaHOCAT OnMIkafUIMe MYHKTHI T€OAE3IMYECKOTO
pa36MBOYHOTO O60CHOBAHHsI, OTHOCHTENBHO KOTOPBIX yKa3biBalOT MOJO-
’KeHue NMepeHOCHMOro Ha MECTHOCTh y4acTKa KOMMYHHMKauuil ¢ yriamu
MOBOPOTA TPacchl, MUKeraMu, Kosoauamyu. OKOJIO Y3JIOBBIX KOJOAUEB Ha
yepTesKe BBIMUCHIBAIOT X KOOPAMHATLI, a Mexay KoJoAuaMu — pac-
CTOAHMA.

[na cocraBieHuss pa36uBOYHOro YepTexa HEOOXOAMMBI: KOOPAKHATHI
U OTMETKHM TOYEK ONOpHOH Treofe3uyeckoil ceTH Ha PpaiioH Tpacchi;
KOOpAMHATBI TOYeK Hayaja M KOHUA TpacChl, BeplIHH €é YIJOB IIOBO-
POTa; AMMHBI PAMBIX Y4aCTKOB TPACChl; 3J1€MEHTHI IIPHBA3KHY.

Bri6op cnoco6a pacyeTa 3JIeMEHTOB IPUBA3IKK A/ NepeHeceHus Ha
MECTHOCTb MOJ3EMHBIX KOMMYHHMKaUHM# 3aBUCHT OT XapaKTepa 3acTpoii-
KM, TPOTAXKEHHOCTH, 3aJaHHON TOYHOCTHM, HaJUYHA TOYEK OIMOPHOH
CETH M reofeanyeckoro oGocHoBanusa. Ecnm Tpacca umeer Goubluoe
YHC/IO MOBOPOTHBIX TOYEK, To yaobGeH rpacdudeckmit cnoco6. Ilpu atoM
cnocobe B Ka4yecTBe AAHHBIX AJIA TepeHeceHMs TpacChl Ha MECTHOCTb
UCIOAB3YIOT YTJIOBBbIE M JIMHEHHbIE BeJM4YHHBI, HEMOCPEACTBEHHO B3SIThlE
¢ Tonorpacguyeckoro naaHa.

B xauecTBe HCXOOHBLIX KOHTYDOB MCIOJB3YIOT YIJbl M BBICTYIIbI
KanmuTatbHbiX 3gaHult, Touku Baoas ¢acagos 3gaHmit u ap. (puc.52).
Jluneiinbie npoMmeps! a, b, ¢, d, e, [ 6epyT TOABLKO OT KOHTYpOB, CHATBIX
C TIOMOILbIO reole3U4eCKUX NPU6OPOB.

118



\ R

TRACCDI

TR st

Puc.52. CxeMa riepeneceHns: TPacCe! Ha MeCTHOCTD
OT YEeTKHMX KOHTYDHBIX TOYEK

IIpr oTCyTCTBMM 4YeTKMX KOHTYPOB BOJIN3M Tpacchl NpPOKJIAbIBAIOT
TEOAOMUTHBIN Xon TakuM o6pa3oM, 4To6bl noc/e ero HaHeCeHUs Ha NJaH
(o KoopaMHATaM) TOYKM TPacChl MOrAM ObITh epeHeCeHBl Ha MeCT-
HOCTb C IIOMOMIbIO YIJIOBBIX M JIMHEHHBIX M3MEpPEHNH.

AHamTHYecKHii cnoco6 NpUMEHIOT TOraa, KOrAa Ha y4acTke COXpa-
HMJIOCH HEJOCTAaTOYHOE YUCJO TEOJE3UYECKMX IYHKTOB M IIPOEKTHblE
TOYKY yZajeHbl OT HUX Ha paccToaHne Gosaee 300 M.

IIpy aHa/mTHYEeCKOM cnocoGe NepeHeceHHe TpacChl Ha MECTHOCTDb
OCYINECTBJIAIOT OT ONOPHBIX CETEN, KPAaCHBIX JUHUMN, TOYEK TEOAOJMUTHBIX
XO0B, OT OCH Npoe3aa UJIH CTPOMTEIBHON CETKH.

Heo6xoauMbie QaHHBle AJIA TepeHeCeHHA TPacchl — MOJApHbIE pac-
CTOSIHMA M YI/Ibl NOBOPOTa — BBIYMCJAIOT N0 KOOpAWHATaM TOYeK [10BO-
pOTa Tpacchi ¥ reoJ€3nyeckoit OCHOBHI. IIpOMEKYTOUHBIE TOYKM BbIHO-
CAT KaK cTBOpHble. [JMpeKUHOHHBIE YIrJIBl M JJAMHBI CTOPOH MeXIy
TOYKAMHM NOBOPOTa BBIYMCJAIOT MO KOOPAMHATaM, NOJMYYeHHbIM rpacu-
YECKM.

Ilepenecenne oTpe3sKkoB JMHMI Ha MECTHOCTb BBINOJIHAIOT C OTHOCH-
TenbHOH owmbkolt He Gonee 1,/2000. IIpu nocTpoeHu Ha MECTHOCTH
OTPE3KOB 3ajAHHON JUIMHBI, MOJY4YEHHOH MO KOOpAMHATaM MJM HEIo-
CpPEeNCTBEHHO B3ATON ¢ muaHa, B Heé BBOAAT [IONMpaBKM 3a HaKJIOH,
TeMNepaTypy ¥ KOMIADHPOBaHHeE,
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Teogeanyeckue paGoThl NO MepeHeCEHHIO TOYEK MPOEKTa IOA3IEMHBIX
KOMMYHMKAaM# Ha MECTHOCTb Ha4yMHAIOT C BBIHOCA TOYEK IIOBOpOTa
NIPOJOJIBHON OCH NPOKJIAKH.

[lepenecenue B HaTypy BBINOJHAIOT KaKMM-IHGO CrocoGoM: Monsp-
HBIX MJIM DNPAMOYTONBHBIX KOOPAMHAT, JHMHEHHBIX MJAH CTBOPHBIX
saceyex. [loaspHpiit cnoco6 NMPUMEHAIOT NpH pa36MBKaX Ha OTKpbITOM
MECTHOCTH, T[€ BO3MOXKHO NPOW3BOACTBO YIJIOBBIX M JIMHEHHBIX M3Me-
penuii ¢ ogHoOll ToukH cTosnus mpubopa (prc.53), M HaNM-MMH 3NEeMeH-
TOB NPUBA3KM, NMOJY4EHHBIX aHAMUTHYECKHUM CIIOCOGOM.

A d.i B da C

2 2 ls

\.bi -Bé‘f \‘BJ ‘B4f -\B5
049488 0989 0990

Puc.53. CxeMa nepeHeceHMsI TpacChl Ha MECTHOCTb
NOJIAPHBIM CNOCOGOM:
0,988, ..., 0,990 — TOYKM TEOJOJIMTHOTO XO/a;
A, B, C — Touxku Tpaccu KOMMYHHUKaumH; /;, B; — PacCTOAHHUA M yrin,
OTK/IaAblBaeMble HA MeCTHOCTH; d; — KOHTPOJIbHbIE 3aMepHl

Ilpn nepeceyeHun Tovek Tpacchl, OJM3KO pacnoJOXEeHHOH K
MyHKTaM OMOPHOW CETH, CHEMOYHOMY OGOCHOBAHMIO MJH KalMTaTbHON
3acTpoliKe, NPUMEHAIOT cnoco6 ymuelinbix 3acewek. IIpu nocratounom
yyclie TOYeK C M3BECTHBIMM KOOpﬂHHaTaMM MOXeT ObiTb TNpHMeHeH
cnoco6 CTBOPHBIX 3aceyeK.

Cnoco6 npsAMOYTOXBHBIX KOODJAHHAT MPUMEHAIOT B Cly4ae, KOrja
Tpacca MPOXOAUT BAOJb TEOJOJMTHOIO XO4a CBHEMOYHOIO OGOCHOBAHWA
uny crBopHolt ymHuu. JInuHa NeprneHAMKWIApa He AOJKHA NpEBBIATDH
4 M, B MPOTHBHOM CJIy4ae BBIHOC B HaTypy KOHTPOJMPYIOT 3aceqKoil.

Ocb Tpacchl, Yriabl NMOBOPOTa M MeCTa IEpeceYeHMA MX C CYIIeCT-
BYIOLIMMY MOA3EMHBIMH CETAMU M COOPYXEHHAMHU Ha MECTHOCTH 3aKpen-
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JIAI0T IUTBIPAMM, KOJBAMHU uepe3 Kaxabie 5—10 M, a ux nonoxenue
(¥KCHPYIOT napannenbHbIMM BBIHOCKAMM HWJIH CTBODHBIMHM 3HaKaMHu.
IIpAaMonMHeliHble YYAaCTKM TPacchl IIPOBELIMBAIOTCA TEOLOJHTOM, IO
HaNpapJEHHI0O BU3HPHON OCH KOTOpPOro MEpPHOH JIeHTOH OTK/JaABIBAIOT
paccrosnne. ONHOBPEMEHHO C 3THM OTGHBAIOTCA FPaHM TPaHIEH OTKJa-
AblBaHHEM B 06e CTOPOHBI OT OCH TPaccChl MOJOBMHBI WUHPHUHBI TPaHIIEH.

3akpensienue IOJNIOKEHHS OCH IPOKJAAOK MOXKHO BBINONHATL C
MCTI0/Mb30BaHKEeM OGHOCKHM, YCTPaWBaeMOR Ha NPAMOIMHENHBIX ydacTKax
Tpacchl, Ha paccroanuu 40-50 M apyr or Apyra B MecTax Gyaymmx
KOJIOJUEB, a TaK)XEe B MECTAX [IOBOPOTa TPAaCCHI.

Pas6buBka KoTJOBaHa KOJo4uA BKJIIOYAaeT 3axpelleHde LEHTpa
KOJIOAA, OTHOCHTEJBHO KOTOPOro HaMe4aloT OpOBKHM KOTJIOBaHOB,
YCTaHOBKY OGHOCKM, 3axpenjeHHOH Ha paccrosmum 0,6-0,7 M oT Gposkn
TpaHIlleH, M TNepeaiy OTMETOK H oceil Ha 06HOCKY.

[IpaBM/BHOCTL BBIMONHEHHA Pa3GHBKU Tpacchl KOHTPOAMPYIOT OT
KpacHOM JIMHMM, oOcell Npoe3foB, CYLIECTBYIOIINX TBEPABIX KOHTYPOB
TOYeK WM ClleLHabHO MIPOJIOXKEHHBIX XOAOB.

IlepeHeceHne B HaTypy FOPM3OHTANbHBLIX YTIJ0B, JMHUN M IIPOEKT-
HBIX OTMETOK BBIOJHAKT C MCNOJb30OBAaHWEM TEOAOJUTOB, CTANBHBIX
PYJIeTOK, MepHBIX JIEHT, Aa/JbHOMEPOB H [AATbHOMEPHBIX HacajoK,
ofecneynBalOIIMX M3MepeHHe JMHMA ¢ TO4YHOCTBIO He HuMxe 1,2000,
HuBesupos H-3.

Ilocie mepeHeceHHMA M 3aKpeNJieHHA Tpacchl Ha MecTHocTH (HO Xo
pa3pa6oTKK TpaHIleH) BbIMOJHAIOT KOHTPOJIbHblE H3MEpEeHHS BCeX
XapaKTepHbIX TOYEeK TPacchl, a TaK)Xe KOHTPOJbLHOEe HHBeIMpOBaHHe
Tpacchl. Ilo ux pesyJabTaTaM BBIYMCAAIOT KOODAMHATHI M OTMETKH TOYeK
TPAcChl ¥ CPaBHUBAIOT € UX MPOEKTHBIMHM 3HAYEHUSMHY,

41. KoHTponb yCTpOWCTBA TPaHLUen

IIpu ycTpoiicTBe TpaHIlleM OCYINECTBJAIOT KOHTPOJNb YKJIOHAa OHA H
ray6vHbl eé pa3pa6oTKd. 1A 3TOro MCNOJAb3YIOT BU3MPKH, reoMeTpH-
YeCKOe HMBEIHpPOBAHUE M B OTAE/NBHBIX CAy4YasX aBTOMATHYECKOE pery-
JIMpoBaHMe IyGUHBI pa3paGOTKM TpaHILEH.

IIpu ucnonb3oBaHuu BH3MPOK K o6pe3Holl nocke oGHOCKH, NMpHOK-
BaeMoOM Ha BbICOTE [0 1 M OT 3eMJM K ABYM cron6aM o, o6euM CTOpo-
naM Tpanmen (puc.54), npukpersiior T-o6pa3nble IOCTOSHHBIE
BU3upKK 1, 2 TakuM o6pa3oM, yTo6bl MX BBICOTA HaJ [POEKTHOM OTMeT-
KO JHa TpaHIled B TOYKAX YCTaHOBKM Oblia oauHakoBod. Torna
npsAMas JMHMsA, NPOXOAAIaA MO BepXy IOCTOAHHBIX BM3UPOK, OyIeT
napajjieJbHa [IPOEKTHOMY AHY Tpahllen. [[/ig 3Toro ¢ NMOMOLIBIO HMBE-
JHpa oOT Oumkaiiuiero penepa onpefeAoT (HaKTHYECKYIO OTMETKY
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nepsoii 3akpennenHoli mocToAHHON BHM3NMpKH. Bropylo nocToAHHYIO
BHM3HPKY 3aKPEIJIAIOT Ha OTMETKE, BRIMHC/eHHol o ¢gopMyne

H 2 = H 1 + 1d ’
rae i — TPOEKTHbIH YKJIOH; '
d — paccrosiuMe Mex/[y NMOCTOSHHBIMU BH3NDKaMH.

HBus

.

Puc.54. Crioco6 paabueku TpaHweil Mo BRICOTE
NPH NOMOINH BH3UPOK:
1,2 — nocTosnHble BUIHPKHM; 3 — X0[0BasA BU3IMPKA

B ToM cayuae, xorga riayGHRY pa3paGoTKH KOHTPO/HMPYET MAIUMHUCT
aKckaBaTopa (O 3aMeTKe Ha DYKOATH, BEPTHKATBHO NOCTaBJEHHON B
NpoBepAEMOit TOMKE [Ha TpaHllieM), YCTaHABJMBAIOT NPOMEKYTOUHbIE
NOCTOAHHDbIE BU3UPKK Yepe3 Kawabie 15—-20 M Ha AuHuMM, Napanienbuoit
ocH TpaHIlle M OTCTosullel OT Heé Ha BENHYHHY, PaBHYIO TNOJIOBHHE
PaccTosAHHA MeX/Jy BHYTPEHHUMM IDaHAMM I'YCEHHIl IKCKaBaTopa.

Tay6una xonaHus MOXXeT KOHTPONMPOBATLCA C NMOMOUIBLIO INAPHUPHO
COEIMHEHHOTO ¢ PaGOuMM OPTaHOM YKJIOHOYKA3aTeld B BH/E CTEPXKHA,
ypaBHOBelleHHOro rpy3oM. IIpy 3TOM yK/JOHOyKa3aTenb AOMKEH Haxo-
OUTHCA Ha OJAHON JIMHNM C BEPXHUMY PaHAMH BHIHPOK.
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Hns Toro, 4to6bl He AOMYCTHTH Nepe6opa rPyHTa, NEPHOAUHECKH
KOHTPOJIMDYIOT IIyOMHY TpaHlley ¢ ITOMOILIbIO XO40BoH BM3upku 3. OHa
TaK e, KaK M [OCTOAHHAA BH3MpKa, uMeeT T-o6pasHyio ¢opmy. Eé
JUIHHA ONpee/AeTCA KaK Pa3’HOCTh OTMETKM BepXa NOCTOAHHOR BH3MpPKH
M [Ha TpaHIUeu:

l =Hmu—Hm(a‘

xoa

O6BIMHO XOAOBBIE BH3MPKHM M3roTaBaMBalOT AMMHOM 3; 3,5 M 4 M ¢
TakHM pacyeToM, 4TOGB! NPY YCTaHOBKe Ha NPOEKTHOE AHO TPAHIUEH OHa
BO3BBIIIAJIACh HAJ ITOBEPXHOCTHIO 3EMJ/IH He MeHee 4eM Ha 1 M.

B nmpouecce KOHTPOAA XOAOBYI0 BH3HDKY IlepeMellaloT I0 AHY
TPaHLIeX! H BH3UPYIOT HEBOOPY’KEHHBIM I/1a30M NO BEPXY IMOCTOAHHBIX
BU3HPOK. EciM Bepx Xo4oBOH BHM3HPKM OKa)XXeTCsl Ha NpAMoOH, coenu-
HAIOILEl TNOCTOAHHBIE BHU3UPKH, TO €& MmaTKa OymeT HaxXOAHTbLCA Ha
NPOEKTHOI OTMeTKe AHA TPaHLIeH.

Cnoco6 KOHTPOJA ¢ MOMOIUbIO BU3UPOK JOBOJBHO TPYAOEMOK M HE
Bcerga obecreurBaeT TpeSyeMyi0 TOYHOCTh OTPBHIBKM TPAHLUEM C 3aJaH-
HBIM YKJIOHOM, a TaK)Xe He HMCKJIOYaeT NPHMEHEHHE reOMeTPHUYeCcKOro
HYBE/JMPOBaHUs TNPH 3aKpeMIeHHN IOCTOAHHBIX BM3MPOK, 3aYMCTKe [HA
TpaHIlleu ¥ yknaake Tpy6. IlosTomy npH ycTpoiicTBe Tpaniue# ¢ He6omb-
muMK ykaodamu (Menee 0,001) BbICOTHBLE KOHTPOJAB OCYIUECTBJSIOT
reoMeTpUYecKMM HuBeaupoBaHHeM, IlpH 3aTOM CHayaja Ha MeCTHOCTH
HaMevaloT OCh TpaHIlled, NapajjeJbHO KOTOPOi Ha paccTostHuu 1,4 M
yepe3 kaxkasle 20 M 3a6uBalOT KOJBIWKHM. 3aTeM HX HHBEJHPYIOT M
yKa3blBalOT Ha HHUX ray6uHy tpaHweyn. CiefoM 3a 3KCKABaTOPOM
BBIMO/THAIOT KOHTPOJIbHOE HHBE/MPOBaHHe [HA TPaHIIeH.

Cnoco6bl  aBTOMaTH4eCKOTO PperyJMpOBaHMsA TJIYOHHBI pa3paboTku
TpaHlley ¥ co6MoAeHNs MPOEKTHOr0 YKJOHAa BKJIIOYAlOT B ceGs NpHMe-
HeHHe JaTYMKOB YKJIOHOB, YCTaHOBJIEHHBIX OTAEABHO OT 3eMJIepOiHON
Mamuubl (Jy4 sa3epa) wau HermocpeacTBeHHO Ha Heit (ypoBeHs, MasT-
HMK, TMPOCKON). PeryaupyeMbiM napamMeTpoM SBJAAETCA OTKJOHEHME IO
BBICOTE WJIH YIJIOBOE OTKJIOHEHHE pexylleil TOYKM MallMHbl OT JHHHH
3a/1laHHOro yKJIOHa MJIM 3aAaHHOrO HanpaBJICHHS.

Yto6bl He HapyWIMTh €CTeCTBEHHBIH CJOH IrpyHTa KOBIIOM 3KCKa-
BaTOpa, pa3paboTKy TpaHillew [IPeKpalaloT ¢ Hefo6OpoM IPyHTa IO
MpOeKTHO# oTMeTkH aAHa Ha 3—-10 cM. OcraBlylocs vacTe BbIGHpAIOT
BPYYHYI0O 3a4MCTKOM [AHA TPAHLUEH HeloCpe/CTBeHHO Mepea YK/Iagkoil
TPYO.

ITocne 3avMCTKM UEHTPHl KOJOAUEB NIPOEKTHPYIOT Ha JHO TPaHIIEH C
NOMOLIBIO OTBECA, IOABEIIEHHOIO K OCEeBOH NIPOBOJOKE, M B 3TOH TOYKe
3a6uBalOT LITBIPb-MASAK A0 NPOEKTHOH OTMeTKM AHa KOJ0J4Ua C TOMOLIbIO
Huseaupa. [locie yCTPoHCTBA KoMoALEB NPUCTYNAIOT K YKJaake Tpy6.
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42. KoHTtponb yknaaku Tpy6 B TpaHweun

TouHoCTh 112aHOBOro MOJIOXKEHMA TPacChl KOMMYHMKAaUMi onpeze-
JIAETCA TOYHOCTBIO Pa3GMBKM TpaHIleH, a TOYHOCTb BBICOTHOTO MOJIOXKE-
HHA — TOYHOCTBIO MOATOTOBKM OCHOBaHMs (soxa) TpyGompopoaa. Ilo3-
TOMY A0 YKJIaAKH TPYy6 BBIMOJHAIOT KOHTPOJbHOE HHBEIMPOBAHHE JHA
tparmen. OTKIOHEHHA (aKTHYECKHX OTMETOK OT NPOEKTHBIX He JOJIK-
Hbl MpeBbIATh 15 CM 3a MCIJNIOYEHMEM KaHAIN3alMM C YKJIOHOM Me-
Hee 0,01. IIpoexTHble rny6uHy ¥ YKJIOH TPaHIIEM NDOBEPAIOT HUBE/H-
poBaHueM OT GauKafIIMX PeNepoB WX C IIOMOLIBIO TNOCTOSAHHBIX M
XOZOBBIX BHIMPOK.

Ocp npoxynagku Tpy6onpoBona KOHTPOJMPYIOT NPOEKTHPOBaHKEM eé
B TPaHILEI0 TEOLOJHTOM MJIM OTBECOM OT HATAHYTOH NPOBOJIOKM MeXxay
CTBOPHBIMH TOYKAMM OCH MJIM TOYKaMM NOBOPOTA.

Yxnaaky Tpy6 MO BBICOTE OCYILECTBJAIOT Pa3JIM4HBbIMM CrocoGaMHu:
TI0 YPOBHIO, C NIOMOLIbIO MOCTOAHHBIX ¥ XOAOBBIX BHIUPOK, IO MasgKaM U
C IpMMeHEeHHEM JIajePHBIX YKJIOHODUKCATOPOB.,

Ykaagky Tpy6 N0 YPOBHIO BBIMOJHAIOT AJMA KaXKAOK Tpy6wl B
otaeabHocty. i 3toro Mexay. Tpy6oit u ypoBHeM (puc.55) nomeinaior
AepeBAHHbIN BKaaabill 2, Ero pasmep onpenennercsa anuHoit d onpabbl
H BBICOTOH £ BK/Iajbillla, KOTOPYIO BHIMMCIAIOT U3 BhIpaxkeHus h = id.

el

Puc.55. CxeMa ywiagku Tpy6onpoBoa no YpoBHIo:
1 — ypoBens; 2 — BKJI/Jbll1; 3 — TPYGONpPOBOA

Ecnu nakjoHATb TpyGy BMecTe C YCTaHOBJEHHBIM Ha HeH ypoBHEM
40 TeX Iop, NoKa Ny3blpeK YpPOBHA OKAaXKETCA Ha €ro CepeauHe, TO
JIOTOK TPYGh! GyA€T PacrosoKeH 10 NMPOeKTHOH JMHHH.

Yxaaaky HATIOPHBIX Tpy6 ¢ monyctuMoif omm6Kofi no BbICOTE [0
2 ¢M BBHINOJHAIOT ¢ NoMouiblo BU3HPOK 2 (puc.56). OHu 3akpensioTcs
Ha o6HocKe 3 B MecTaX KoOJIOALEB ¥ B NOBOPOTHBIX TouKax. Ha o6nocky

124



BBIHOCSAIT OChb Tpacchl 1 M MeXAy CMEXHBIMM OGHOCKAMH HATATHBAIOT
IPOBOJIOKY, C KOTOpO# oTBecaMu 4 OCb NIDOEKTHPYIOT Ha AHO TPaHIIeH.

AT

Puc.56. CxeMa npoeKTHPOBaKHMA OCH TPyGONpPOBOAa
Ha JHO TpaHIlUeu:
1 - ocb TpaHwey; 2 — NOCTOAHHAA BH3NPKa; 3 — OGHOCKaA;
4 — otBec; 5 — Tpy6onposoa

Ilpu yxnagke Tpy6 NPHMMEHSIOT XOAOBYIO BH3HPKY ¢ 6allMakoM B
BH/I€ YroJjika B HMxHeil yacTH. Bo BpeMs: KOHTpOJisA 6aliMak BCTaBAAIOT
BHYTpb Tpy6bl. [/IMHY XO40BOH BH3HDKH I10 OTHOIUEHHIO K TOH,
KOTOpaA MCMOJb3OBAJach NP KOHTPOJE JHAa TpaHIUEH, YMEHbIIAIOT Ha
BeJINYMHY, PaBHYIO BHelllHeMy QuaMeTpy ykJaabiBaeMoit Tpy6bl. Ecau
Tpy6a yJo)eHa NPaBHJIbHO, TO BEPX XOJOBON BU3MPKH H ABYX MOCTOSH-
HbIX BH3WPOK JOJKEH HaXOAMTbCA HA OAHOI NMPAMOH.

B cayuyanx, xorma Tpe6yeTcs 6osblIass TOYHOCTb YKJAOK# TPyOGo-
npoBoAoB Mo BeIcoTe (A0 5 MM A8 CaMOTEYHBIX TPYGOMpPOBOAOB C
YKJOHaMH MeHee 0,001), NpHMEHAIOT reOMETPUYECKOE HUBETHPOBAHME.

Crioco6 MasiKoB NPUMEHAIOT NIPH yKJagke TPYO GONBLIMX RUAMETPOB
CaMOTE4HBbIX KOJIJIEKTOPOB C NMOBBIIIEHHON TOYHOCTBIO. [[JIA 3TOro Ha AHe
TpaHIIeX depe3 Kaxkable 5—20 M 3aKpeNIsiOT KOJBIUIKA C lIypyllaMM B
TOpUAaX NpUMEPHO Ha MPOEKTHOH OTMeTKe C ITOMOLIbI0 HMBEJIMPOBAHUS,
MaMenenueM BBICOTHI TOJIOBKM IIypyna C IpPUMeHeHHMEM OTBEPTKH
IOOGHBAIOTCA NOJYYeHHA OTCYeTa IO pelike, YCTaHOBJIEHHOM Ha roJIOBKe
LIypyna, BBIYMCJIEHHOrO € Y4eToM TIIpoeKTHoro ykJaoHa. Ilo aTtum
ro/sioBKaM-MasikaM yCTpanBaloT 6eToHHOe QCHOBaHME WM BBLIPaBHHBAIOT
IPYHT, MocJ/e Yero yKJAablBaloT TpyO6ml.

Yxnagka Tpy6OnpoBOAOB B TpaHIIEM MOXET ObITh ocymecTBneHa c
MOMOIbIO Ja3epHbIX TFeOAe3HYECKHX NMpUGOPOB, JNyY KOTOPBIX BBHINOJ-
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HAET pOJb BU3UPHOrO Jyia HuBeaupa. IIpu 3TOM MOIYT IPOBOAMTHCA
cleqylOlllie ONepauUuy: BbIpaBHMBaHHe IHA TPaHUlen 6yJbAO3IEPOM IO
Jy4dy nasepa 4 KOHTPOJbHOH Mapke; YCTpoHCTBO oCHOBaHms TpyG6o-
npoBoja 1o Jy4y Ja3epa ¥ HUBeJUDHOH peiiKe, yKaajgka Tpy6orposoaa.

Ilepen 3achimkoit TpaHuIe# ¢ Tpy6oONpOBOAAMYM OCYIIECTBJSIOT
HCITOJIHNTE/IBHYIO CBEMKY M NPHMEMKY, KOTOpDble CONPOBOXKAAIOTCA Ipo-
BEpPKOil NPAMOIMHENHOCTH C TIOMOLIBIO TEOAOMNTA, COGMIOJIEHHA NPOEKT-
HOTO TOJIOXKEHWA B TOPU3OHTANBHON M BEPTHKAJIbHON IUIOCKOCTAX,
NIPOBEPKOH OTMETOK [HAa JIOTKOB B KOJIOALIAX C IOMOILBI0 HMBEIMpA.
OTK/IoHEHHe OTMETOK AHa JIOTKOB HE [OJXKHO IIPEBBILIATh + 5 MM.

Yxnagka Tpy6onpoBogoB “3IMeilkoit” B BepTUKAJbHOM M FOPU3OH-
TaJIbHOM NJIOCKOCTAX He NOIyCKaeTcs.

IIpu ompeneneHuy TOUHOCTHM HUBEIMPOBAHMUA TOA3EMHBIX KOMMYHM-
Kauui [Jisi CTPOMTENBCTBA M MCIOJHUTENbHOH CBEMKM MCXOOAT M3
TIOrPeLIHOCTH YKJIOHA, KOTOpas He A0/KHa mpesbimarb 10 %.

. JlonmycTuMbie OTKJIOHEHUA IOJIOXKEHUA OCell B NJaHe OAMHAKOBBI 1JIA
BCEX THMOB KOMMYHMKALUMiA M 3aBHCAT OT CcHoco6a oIpeaeneHus
3JIeMeHTOB NPHBA3KM. [IpM aHaIMTHYeCKOM crocole TOYHOCTH IepeHe-
CEHHA [MJIAHOBOTO TOJIOKeHUA He Ao/KHA ObiTh Gonee 0,1 M, mpu
rpagpuyeckoM — 0,2 M.

Bepx pelueTku O0XKAENPHEMHOTO KoJOALA pacrnojaraioT Ha 20 MM
HUXKE OTMETKH Bepxa INpoeaxell 4YacTH. YKJIOH mNpHCOeAUHEHMA OT
AOXAeNPUEMHUKOB TPHHMUMAIOT paBHbiM 0,02

Ecin xoMMyHMKalM¥ NepeceKaloT MOJIOTHO aBTOMOGUJIBHBIX, XKeJe3-
HBIX JOPOT WJIK ApyTHE MPENATCTBUSA, TO BbIMONHSIOT CKPBITYIO POXOA-
Ky. B aToM cayvae, B 3aBMCHMMOCTH OT KOHKPETHBIX YCJOBMii, NpOKJIaa-
Ky OCYLIeCTBJAIOT CJAEeYIOIMMM Crnioco6aMH: NpoJaBiAyMBaHHEM C BbIeM-
KO uan 6e3 BBIEMKM IDYHTa, TOPHM30OHTAJIBHBIM OypeHneM; BUOpO-
BaKyYMHBIM cllocoGoM; 1MToBON npoxoakofi. Bo Bcex cayuasax, kpome
TIoc/ie/JHETO, ONpeneaAloT TOYKH NPOXOAa M BbIX0Aa KOMMYHHMKaUMil y
npenAatcTBuA. Mexay STMMH TO4KaMM BBIYMC/IAIOT PacCTOAHMA Y OaH-
Hble 014 3aJaHuA HalpaBJieHuA M YKJIOHa MeXaHHM3My, OCYINECTB-
JIAIOIIEMY NTPOXOAKY.

B Toukax moaxoga M BbIXOAa KOMMYHMKalui NpOXOAAT BepTH-
KaJIbHbIE IIAaXTHl, Pa3Mepbl KOTOPbIX 3aBUCAT OT criocoba npoxoaku. Ha
MECTHOCTb BBIHOCAT TOYKH, OIpeje/AlOliKe HalpaBieHUA KOMMYHH-
Kaumit. X 3aKpemifioT Ha CTeHaX KOTJIOBRHOB, INAXThHI MM Ha GJAM3KO
Pacno/ioXXEHHbIX CTEHAX [OMOB, a TaK)Xe Ha NpeAMeTaX MeCTHOCTH.

‘Teoneawyeckuit KOHTPOJMb B IIaHE M IO BBICOTE BBINOJHAIOT Ye€pe3
Kaxaple 2 M TMpOXOAKM TNepBo Tpy6bl M Kaxgodi mocJenyiollei.
Kontponp 3a nosokenueM Tpy6 B IUIaHe M I10 BBICOTE OCYIIECTBJSIOT C
MOMOLIbIO TEOJOJUTA H HUBEJHPA.
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Mnaea 7. UCTIONHUTENBHbLIE CbEMKU
30AHUUN U COOPYXXEHUIA

43. HasHaueHve u cogepxaHue UCNONHUTENbHbIX ChEMOK

HcnonsuTenbHbie CbEMKM CTPOMTEJNbCTBA 3AaHMI H  COOPYIKEHMIl
3aHMMaIOT B reofe3nyeckux paboTax ocoboe Mecto. OHM 3aBepuIalOT
KOKABIA 3Tam CTPOMTE/NIbHO-MOHTAXHBIX pPa60oT M TeOAEe3HHEeCKUX
nmocTpoeHHuit. B npouecce MCMOTHUTENBHBIX CHEMOK ONpEAeNsiOT IJIaHO-
BOE W BbICOTHOE IIOJIOXKEHHs BBIBEPEHHBIX W OKOHYATENIBHO 3aKpern-
JIEHHBIX KOHCTPYKUMiIt M 3JEMEHTOB 3/[aHHA, a TaKxe Ppa36GUBOYHBIX
oceil, OT MNOJOXEHUSA KOTOPBIX 3aBUCUT cobiiofeHne HeoOXOAUMBIX
Tpe6oBaHUN K TOYHOCTH OCYLUECTBAAEMBIX DaGOT Ha IOCAEAYIOIIMX
aranax. IloaToMy BBINIO/NIHEHHE HCIIOMHUTENBHBIX ChEMOK TIpeAHa3HauYeHO
AJA pellleHHA CAeAYIOUNX OCHOBHBIX 3aJad:

— obecnieyeHNMsT CHCTEMATH4ECKOro KOHTPOJA M YydeTa O6GBEMOB
BBIIOJTHEHHBIX CTPOMTENbHO-MOHTAXHBIX pa6GoT;

— BBIAABJIEHHSI COOTBETCTBHS BBIINIOTHEHHBIX CTPOUTE]bHO-MOHTAXHBIX
Pa6oT NPOEKTHBIM AAHHBIM C LENBI0 CBOEBPEMEHHOr0 YCTPaHeHHA OTKJIO-
HeHHH;

— omnpejesieHHsA CTeMEHH TOYHOCTH NepeHeceHHA NpoeKTa B HaTypy U
BbISBJIEHUs BCEX OTCTYIJIEHHUH OT MPOEKTa;

— ycraHoBJeHUsA (HaKTHHeCKOro TOJIOKEHUS 3AaHMil, COOpYXeHMH u
MHIKeHepHBIX KOMMYHHUKAIiA 1oc/e 3aBeplUeHUA CTPOHUTENbCTBA.

Hna obecriedeHUA CHCTEMATHYeCKOr0 KOHTPOJA M ydeTa OGbEMOB
BBINOJIHEHHBIX CTPOUTENbHO-MOHTaXHBIX paboT NPOBOAST reofe3anyeckue
N3MepeHHs, IO pe3yJbTAaTaM KOTOPBIX OCYUIECTBJAIOT ONEPATHBHBIA
KOHTPOJIb 32 XOAOM 3eMJAHBIX M MOHTaXKHBIX paboT, YyKaagkol
HH)XEHEepHBIX KOMMYHUKalui ¥ T.II.

{17 BBIABJIEHUA COOTBETCTBUA BBINOJHEHHBIX CTPOMTENbHO-MOHTAX-
HbIX pa6oT NpPOEKTHBIM AAHHBLIM MCNOJB3YIOT T€ e Teofe3nyeckue
MeToabl ¥ NpuGophl, KOTOpble NPMMEHAJH B Xode cTpouTenabcTsa. Ilo
pe3ysibTaTaM KOHTPOJBHBIX HM3MEPEHUH ONpPENENAIOT BEJMYMHY OTKJIO-
HeHM! OT CTPOMTENBHBIX [ONMYCKOB M INPHHUMAIOT COOTBETCTBYIOLIEE
pelleHHe 1O YCTPaHEHHIO CBEPXAONMYCTHMBIX OTKAoOHeHui. Ha Tex
y4acTKaxX CTPOMTEJNbCTBA, IJ€ BHOCAT HCMpaBNE€HUs] M KOPPEKTUBBI,
HCITOJHUTENbHYIO CBEMKY MOBTODSIOT.

[ns onpexeneHust CTeNeHM TOYHOCTH NEpeHeceHMA MpPOEKTa B HaTy-
Py ¥ BBIABJEHMA OTCTYIJIEHMH OT Hero BBINOJHAIOT IJAHOBYIO H
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BBICOTHYI0 CBEMKM IPAKTHYECKH 3aBEPLUEHHBIX CTPOMTENbHBIX OOBbeK-
TOB. YcTaHopJeHue haKTHYECKOTro IMONOXKEHUA 3LAHHI U COOpYXEeHHit,
HIKEHEPHBIX KOMMYHMKAUMA IOC/Ke 3aBepIIEHUA  CTPOMTE/bCTBA
3aK/MI0YaeTca B OKOHHaTeNbHOH 06paGoTKe M CHCTEMaTH3alMH Pe3y.ib-
TATOB paHee BBIOJHEHHBIX TEKYIUMX HMCIOJHHUTENbHBIX ChEMOK M COC-
TaBJIEHHH TIOCJNEAHEeH MCTIONIMUTENbHOH [OKYMEHTALMH, Ha3biBaeMOH
HCMOJIHUTE/IbHbIM F€HEPATBHBIM TJIaHOM.

Ilopanok, o4yepeAHOCTh M cHOCOG BLINOJHEHHA HCIOJHUTEIbHBIX
CbEMOK, TeXHHUYeckue cpeiAcTBa U TpebyeMyl0 TOYHOCTb H3MepeHUSA
onpeJessioT B NPOeKTe NPOU3BOACTBA reoJe3nueckux pabor.

B cocTaB HCNIONHUTENBHOM CBEMKH BXOIAT CJeAYIOlIHe PaGOThI:

~ co3fjaHue CHEMOYHOro 060CHOBAHUSA;

— KOHTypHas cbéMKa;

— MJIaHOBO-BBICOTHAA [JeTallbHas ChEMKA 3JIEMEHTOB COOPYXEHUH, Mx
Y37I0B ¥ OTAEJbHBIX KOHCTPYKUMIA, & TAKXKe II03TaXKHble CHEMKH;

= NJaHOBO-BBICOTHAA CbEMKAa Ha3eMHBIX M IMOA3EMHBIX KOMMYHHKa-
umit, Mpoe3agos, Iolanei, CKBepoB ¥ Ip;

— cocTaBJIeHHe ILTaHOB, IpoduJiell ¥ pa3pe3os.

IInanoBolt omnopoif g/ BBINOJHEHMA MCIOJHUTENBHBIX CBEMOK
ABJAIOTCA: B NpefesiaX CTpOHILIOIANOK — 3aKpelsieHHble pa36HBOUYHbIE
OCH ¥ MX Mapajiejd; Ha MPOMBIIIJIEHHbIX MJIOMAAKAX — MYHKTbl CTPOH-
TeJIbHOM CETKH; 3a NpejesaMy CTPOMIJIOWIAAOK — IIYHKTHI reoje3nyec-
Koro 060CHOBaHMS M CIeuaJbHO IIPOJIOKEHHbIE TEOAO0JHTHBIE XOJIbI.
IIpy 3TOoM TOYHOCTD IUIAaHOBOM OCHOBBI Ha IJIowladke AOJKHA
COOTBETCTBOBaTh cbheMke Macumiraba 1:500. IlnaHoBylo cbheMky 0GBIMHO
BBIMOJNHAIOT pPa3/M4YHBIMH MeTOAaMH. IpOMepaMH IO OpAMHATaM M
CTBOpaM, JIMHEHHBIMH M YIJOBBIMH 3aCeYKaMH, CNOCO6aMH NMpPAMOYro/b-
HBIX M NOJAPHBIX KOOPAMHAT.

BbiCOTHYIO HCMOJHHTENBHYIO CbEMKY OCYLIECTBJAIOT IeOMeTpHYec-
KHMM HHBEJHDOBAKHMEM OT IIYHKTOB BBICOTHOIO reofe3H4ecKoro o6ocHo-
BaHMA.

Onpenenesve BEPTUKATLHOCTH KOHMCTPYKLMH BBICOTOR 10 5 M
NPOM3BOJAT PENKOH-O0TBeCcOM, a BbICOTOH Gosiee 5 M — Cnoco6aMu Hak-
JIOHHOTO NPOEKTHPOBAHUA ¥ GOKOBOTO HHBEJMPOBAHUA, a TAKIKE UCIOJB-
3yI0T NpHOOPBbI BEPTHKAJIBHOIO BU3¥POBAHHSA.

TOYHOCTE pE3YJBTATOB HCIONHHUTENbHOH CbEMKM OOJUKHAa OBITH He
HMOKe TOYHOCTH BBINOJIHEHMA Pa3GMBOYHBIX pa6oT. PesyapTaThl mcnos-
HUTENBHBIX CBEMOK IOA/EXAT BbIGOPOYHOMY KOHTPOMIO IyTeM H3Me-
PEHMA B HAaType M CPaBHEHHA MX ¢ AaHHbIMHM cbeMkH. Ocoboe BHMMaHMe
06palllaloT Ha CbEMKY CKDBITBIX COODYXeHMil, TO ecTb (yHAaMeHTOB,
nog3eMHbIX Tpy6ONpPOBOAOB, KOTOpbIe 3aTeM 3achinaioT 3emied. CneMKky
3THX COOpY)KEHMH 3aKaHYMBAIOT N0 3aChIKM KOT/IOBaHOB K TpaHilei
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semyeit. CbheMka e 3faHH# U COOpPYKEHU MOKET ObITh MpoMu3BeeHa M
roc/e 3aBeplleHHs CTpouTtenabcTBa. Ilpu cveMke 3gaHuii BCe ux yriasl
TNpPUBSAIBBAIOT K NEOE3MYECKOA OCHOBE JUIfi OMpeNe/eHMA MX KOOPIMHAT, a
TakyKe [TPOM3BOAAT IIPOMEDHI 110 BCEM CTOPOHAM LIOKO/A 3JaHHA.

Hcnonuutenbrylo CbeMKY BEPTHKAJbHON MJRHMPOBKH BBINOJHAIOT
HUBE/JIMPOBaHMEM TOBEPXHOCTH M TOJIOKEHHEM OTAENbHBIX XOJOB MO
XapakTepHbiM ToukaMm. HuBenupywTr TakKe OTMOCTKH 34aHuit, AHO
OTKPBITBIX JIOTKOB, KIOBETOB, PEIIETKH J0XKAENTPUEMHHKOB M T.A.

To4HOCTb HCNOJNIHUTENBHBIX CBHEMOK OOYCHOBJHMBAeTCA [JOMYCKaMH,
cobmofaeMbiMy [IPH [IPMEMKE B IKCILIyaTalMIo 3JaHMH H COOPYIKEHHIA.
B npoMbllleHHOM ¥ Trpa)XAAaHCKOM CTPOMTE/BLCTBE HCIOJHHTENbHbIE
CheMKM Npou3BoAAT B MaciuTtabe 1:500 wim 1:1000.

[laHHBIE MCTIOMHUTENABHBIX CHEMOK KOHCTPYKUMH 3naHHM M coopy-
KeHH#l HaHOCAT Ha ClleuuasbHblE CXeMBbI M 4YepTeKH, Ha KOTOPhIX YKa-
3bIBAlOT (PaKTH4YeCKHe M IPOEKTHbIE pa3Mephl MJM BEJHYMHB! OTKJIO-
HeHMii OT NPOEKTHBIX JAHHBIX. TaKue MCIIOJHMTENbHbIE CXEMBI COCTaB-
JAIOT TIOC/IE BBIOJIHEHMS KAXKAOTO 3Talla CTPOMTENbHO-MOHTaXHBIX
pabor.

44 CocTraB cxem UCNOoMHUTENbHLIX CbEeMOK

B 3aBHCHMOCTHM OT KOHCTPYKTHBHBIX OCOGEHHOCTEH 3faHMA WM CO-
OpY>XKEHWUs NpH OCYLIEeCTBIEHUN CTPOMTENbHO-MOHTAXKHBIX paboT cocTas-
JIAIOT UCNIOMHUTENIBHBIE CXEMBI.

Hcnomureastbie c¢xeMbl Ha pa36uBounble paGorwl: pasbueka M
3aKpenJieHue OCHOBHBIX Oceif, jeTa/lbHas pa36HBKa ocell Ha MOHTaXXHbBIX
FOpM30HTaX, pa36uBKa oceil HHIKEHEDHBIX KOMMYHMKallMii, KOHTYpOB
KOTJIOBaHa.

Hcno/mutessHble cXeMBl N0 mNOA3eMHOM wacTH 3xammit M
coopyxeHuii: TOTOBOro KOTJIOBaHa, 3eMJITHOrO MOJIOTHA JOPOT ¥ APYTHX
3eMJIAHBIX COOpYKeHu#, cBaliHBIX nonelt, Bcex BuAOB (DYHIaMEHTOB,
cTeH mozapana, ¢yHaaMeHToB noi o6opynoBanue (aHkepHbIX 6ONTOB,
3aknaaHbIx nerasielf, Kosogues).

HcnoanMTrebHble cXeMbl Haf3eMHON YacTH 34aHUR W cOOpyXKeHMI:
M/IaHOBO-BBICOTHON CBEMKM KOJIOHH, OrOJIOBOK M KOHCOJEH KOJIOHH,
nogkpaHopbeix Gamok M mmyTeit; MoHTaxa G6amoxk u ¢epM, 3gaHMA H
COOpYXEHM B KHpPIIMHOM, KPYNMHOGJOYHOM M KpYMHOMaHEJIbHOM
UCITO/IHEHMAX; BBICOTHON CBEMKH IOJIOB, a TaKXe IJIMT MEPEeKpPhITHA M
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NOKPHITHH NPOMBIILUIEHHbIX 3AaHM#, JMGTOBLIX IIAXT, IOMBE3IHBIX
myTeif, 61aroycTpolicTea TeppHTOpHH.

Ha ppc.57. npuBeaeH mpuMep MCIOJHUTEJbHOM CXeMbl pa3GHMBKH M
3aKpENJIEHHA OCHOBHRIX ocelf 3naHMA.

Puc.57. VcnomuTensHas cxeMa pa3sGHBKH
M 3aKpeNUieHUst OCHOBHBIX OCell 31aHMA:
1 — MyHKT CTPOMTEILHON CEeTKH; 2 — NMOCTOAHHBIA 3HAK 3aKpenJieHus ocel;
3 — MeTasuMMecKHit IITHIPb; 4 — BpeMeHHbli JHAK 3aKpelJieHns oceif;
5 — ¢aKTYeCKas OTMETKA NMOBEPXHOCTH 3eM/H

HcnommrebHYI0 cheMKY KOTA0BAHA BBINOJHAIOT NOC/AE 3aYHCTKH
nHa orkKocoB. lIpu 3ToM onpeneasnioT nonoxeHnuwe ocelf, BHYTPeHHHH
KOHTYp, OTMETKH /HAa KOTJOBaHa 110 pe3yJbTaTaM HHBEJHPOBAHHA
MOBEPXHOCTH 10 KBaJpaTaM M MX OTKJIOHEHHS OT IPOEKTHOro 3Ha4eHUA
(puc.58).

[IpenenbHoe OTKJIOHEHHE OTMETOK JHA KOTJOBAaHA OT NPOEKTHLIX B
MecTax ycTpolictBa ¢YHZAaMEHTOB M YKJaJKH KOHCTPYKUMi rnocie
OKOH4aTeJbHOMN ero NOpaGOTKH AO0JKHO OBITh He Gonee 5 CM.
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Puc.58. McronuurenbHas cxeMa
N/IaHOBO-BBICOTHOM ChEMKH KOTJ/IOBaHA:
1 — oTWIOHEHMe OTMETKH AHA KOTJIOBaHA OT IIPOEKTHOM; 2 — OTMeTKa BepXHei
GPOBKH KOTJIOBaHA; 3 — WIHPHHA GPOBKH KOT/IOBaHa;
4 — npoeKTHast OTMETKA KOTJIOBAaHA ; J — KPYTH3HA OTKOCA

IIpu HcnoanHTEILHON CbeMKe JEHTOMHBIX (PYHAAMEHTOB B NJjiaHe Ha
BepxHME ¥ GOKOBbiE TIpaHM BHOBb IIEDEHOCAT OCHM, OT KOTOPbLIX
BBINOJIHAIOT 3aMepbl, a TaK)Ke ONMpPEJEJAIOT OTKJIOHEHHE OTMETOK BepXa
dynnamenrta or npoextnoit (puc.59,a). Ilpn McnomuuMTemvHoll cheMxe
(yHraMenTOB CTaKaHHOTO THIIa OMNpEnE/AIOT OTKMOHEHHEe OTMETKM AHa
CTaKaHa OT IpoeKTHOH M (aKTUuecKue pa3Mepsl CTaKaHa B HMIKHEM
ceuenun (pHc.59,6).

IIpenenbHOe OTKJIOHEHME [0 CMEIEHHIO YCTAHOBOYHbIX ODHEHTHDOB
neHTOuHOro (PyHAaMeHTa M ocell cTakaHoB HyHIaMEHTOB OTHOCHMTENbHO
pa36usounnix oceff — 12 MM. IIpesenbHoe OTKIOHEHHE OTMETOK [HA CTa-
KaHoB (PyHAaMEHTOB OT MpoeKTHbIX — 20 MM, a Npy YCTPOMHCTBE BBIPAB-
HUBAIOIIETO CJIOA MO AHY CTaKaHa — 5 MM,
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Puc.59. dparMenTsl MCIOJHUTEIBHBIX CXEM:
a — MOHOJTMTHBIX JICHTOYHBIX (bYHIaMeHTOB;
6 — crakaHOB c6OPHBIX (PyHIAMEHTOB

HcnoiumrebHy1o cheMKy cBali-KOJIOHH BBINOJIHAIOT IIOC/E HX
OKOHYATEJIbHOTO INorpyXexua u o6py6ku (puc.60,a). Ilpu stoM onpe-
EJAT HAIpaB/ieHue M BEJIMYHHY CMEINeHUA LEHTpPa CBaH-KOJOHH OT
IJIAHOBOTI'O IIPOEKTHOTO MOJIOKeHMA 1, a TakXe OTKJIOHeHHe Or0JOBKOB
cBaif OT npoeKTHOH OTMETKM 2.

‘-
77

L

Puc.60. (DparMeHThi MCIIOJHHUTE/IBHBIX CXEM:
a — cpalf-KoJIOHH; 6 — CTeH TeXHNYeCKOro NOANO/IbA
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[Ipesenbrbie oTiiIOHeHMs B naane csalf amamerpoM mo 0,5 M npu
OIHOPAAHOM DACMOJIOXKEHHH cBali: nomepek ock * 0,2d, Baonas ocm
+ 0,3d. IIpenensHoe OTKJIOHEHHE OTMETOK OrOJIOBOK CBAai MOMOMKTHBIM
pocTBepKOM 3 CM.

3aBepmienveM HYJIEBOro LMKJA CTPOMTENBLCTBA SABJAETCA COCTaB-
JleHHe HCNOJHMTENbHOH CXeMbl ILIAHOBO-BLICOTHOTO NOJIOXKEHHMA
KOHCTPYKnMii NOABAJBHONM YacTH 34aHHA, Ha KOTOPOH MOKa3biBAIOT
¢axTH4ecKoe nonoxkeHue ocell M cMelleHHe LOKOJABLHBIX 6JI0KOB M CTEH
OT npoekTHoro nosoxenus (puc.60,6).

HcnonmuTe mHYI0 ChEMKY CTEH TEXHWYECKOTO NOAMNOJbA BbINOJHAIOT
nocje MOHTaXa IJIMT IIEPEKPBITHA ¥ 3aBeplIEHMs paGoT 1O NOATOTOBKE
MOHT@)XHOro ropu3oHTa. OTK/JIOHEHHA OT BEPTHKANBHOCTM CTEH
MOANONbA ONpPEJAENAIOT OTBEC-pEiiKaMM, YPOBEHb-peiikaMM, a TaKxe
HerocpeACTBEHHBIMH TIpOMEpaMM OT oTBeca A0 cTeHbl. [Ipu atoM oTmec
OMyCKalOT B TEXHMYECKHE OTBEPCTHA Ha IJHTaX TEPEKPBITHH M
ONpenensioT pacCTOAHME JO CTEHOBOH MaHeay BBepXy ¥ BHM3y. OTkio-
HEHUs BepXa M HU3a OTBECAa OT OCH CTEHOBON MaHeNH BBIYMCJAIOT IO

dopMynam:

8
3

» =S, — (S, +d/2);
S, - (S, +d/2), “n

rae d — TONIIKHA CTEHOBOM ITaHeNH;
S, — paccTosiNMe OT cepeauHBl MMaHeNH N0 HHTH OTBECAa Ha ypoBHe
NepeKpbITUA;
S», Su — pacCTOAHHA OT HUTH OTBECA 10 I'PaHM MAHENH COOTBETCTBEH-
HO B BepxHell u HH)XKHell eé yacTAX.

OTMeTKM ONpelesAloT B TOYKaX NepeceyeHns ocell MeXAy OCeBbIMM
To4YKaMM TNpUMepHO 4Yepe3 5 M. Pe3ysbraThl HCIONHHUTENBHON CHEMKH IO
3aBeplIEeHUH TOA3EMHON YaCTH COOPYIXKEHMA OTPaXKAIOT Ha cXeMax oceif,
BbIHECEHHBIX Ha TEPEKpPBITHE HajJ MOABAJIOM, C YKa3aHHEM HX IPOEKT-
HbIX ¥ (paKTHYECKUX pa3MepoB, Ha CXeMaX HMBEJHPOBAHHA IIOBEPX-
HOCTH TepeKpbITHA HAJ NOABAJIOM C YKa3aHMeM MPOeKTHOH M axTH-
4ecKoji OTMETOK B yIJIaX IUIMT MepeKpbITHil, a TaKXKe cXeMaX INJaHOBOro
MOJIOKEHUA CMOHTHPOBAHHBIX 3JIEMEHTOB I[OKOJBHOIO 3TAXKA.

IIpn BO3PeseHHM Haj3eMHOMN YaCTH IPOM3BOAAT MO3TAKHYIO HCIOJ-
HUTENBHYIO CBEMKY, (PUKCHPYIOIYI0 TOYHOCTb CO3JaHUA Pa3lGUBOYHOM
CeTH HMa MOHTR)KHOM TODH3OHTE, TOYHOCTH ITOJIOXKEHHMA MOHTHDYEMBIX
KOHCTPYKUHMH ¥ HX 3JIEMEHTOB. ’

Ha ucnoanuTennHOM cXxeMe CTEHOBBIX maHejel MOKa3bIBalOT Ha-
npaBjeHKe ¥ BEJMYMHY OTKJOHEHMs! TJIOCKOCTH CTEHOBOH naHeix B
BepxHeM ceyenus or Beptukanu 1 (puc.61,a), a TakKe CMellleHHE OCH
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NnaHeMH MIM €€ rpaHM B HIDKHeM. CeYeHMM OT paibuBoyHolt ocu 2.
IIpeaenbHule OTKIOHEHMA B IU1aHe — 8 MM, 1o BepTHKam — 10 MM.

ol
— T
® @

Prc.61. DparMeHTbl HCNIOTHHUTE/IBHBIX CXEM:
a — CTEHOBBIX MaHeseil; 6 — KOJOHH MHOIO3TaXKHOTO 3JaHHUS

Ha ucnoanuTennHolt cxeMe cbeMKH KOJIOHH MHOrO3TaXXHOTO 3JaHHUs
(puc.61,6) mnoka3blBalOT HallpaBeHMe W BEJUYMHY CMEINEHUA ocei
KOJIOHH OT pa3GUBOYHBIX oCeit B HWIKHEM 1-M M BEpXHEM 2-M ceueHusXx,
a TaK)e OTKJOHEMHE OTMETKH BepXa KOJIOHHBI OTHOCHTeNAbHO "0° MM.
IIpu 3toM 3a "(0" NpuMHMMAaIOT OTMETKY KOJIOHHBI, MMelolleH Hav6oJb-
myo a6coMoOTHYK® BeAM4MHY, BenwdnmHa npenenbHOro OTKJIOHEHMA B
naaHe AAs koJoHH 1-ro spyca — 8 MM, a mja nocaeayioliMX sApycoB
3aBHCHMT OT JJIMHEI KOJMIOHH M cocTasjseT 12 — 25 MM.

BenuuuHa npenesbHONM pPa3HOCTH OTMETOK BepXa KOJOHH Ka)KOOro
Apyca cocrasaser 12 + 2n, rae n — HoMep Apyca KOJIOHH.

IInaHoBBIE OTK/JOHEHMS MOTYT ObITb NOJYyYEHB! HENOCpPEeNCTBEHHbIMHU
npoMepaMy OT oceil WJM MX Napauieied, pa36UTBIX Ha MOHTaXKHOM
ropusonte. OTKJIOHEHME OT BepTHMKATM OMNpPENE/AoT pefikoli-oTBecoM,
NpPOCTBIM OTBECOM MM OOKOBLIM HuBeauposatueM. OTKJIOHEHME MO
BBICOTE [TOYYAIOT TEXHUYECKUM HUBEJHPOBAHHEM.

IIpu yctpoiictBe micTOBbIX IIAXT ONPENENAIOT BENWUMHY Da3sHOCTH
auaroHajelf WaxXThl B NJIaHe ¥ OTKJAOHEHMA CTeH OT BepTHKau. [l/mHbi
OuaroHaself HaXoAAT mMyTeM NMPOMEPOB, OTKJOHEHHMA OT BEPTHKAIH — IO
OTBECY.

HcnoasHre mmuyio cheMKY KHPOMMHBLIX 3/aHuil BBIIOJHAIT Ha Kax-
JOM 3TaXke noc/ie BO3IBEJEHUA CTEH M YCTAHOBKM OKOHHBIX M [IBEDHBIX
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npoemMoB. Ha ucnommremsHoit cxeMe (puc.62) moKa3blpaoT: oTKJO-
HEHHA OT NPOEKTHBIX Pa3MepoB IO ToiumHe cTeH (fonyck +15 mMM), no
OTMETKaM onopHeix mnosepxHocted (pomyck 10 MM); nianoBbie u
BBICOTHBbIE IIOJIO)KEHMS OKOHHBIX M [BEPHBIX TDOEMOB, [UIMT,
NEPEropojioK; OTK/JIOHEHHE IO CMEUIeHHMIO oceif KOHCTPYKUMN ot
pas6uBounbix oceft (gomyck + 10 MM), MOBepXHOCTEH M YINOB KIaaku
no BepTMKanu Ha oaud srax (monmyck * 10 MM) M Ha BCé 3manue
BbicOTOl Gonee ABYX ataxeit (gomyck + 30 Mm).

KoHuTpo/b N/aHOBOrO MOJNOXEHWUS KJIAAKM CTEH OCYLIECTBJAIOT
J¥HeAHBIMU NIPOMEPaMM OT MPOAOJBHBIX U MONEPeYHbIX Pa3GUBOYHBIX
ocefi. TommuHy cTeH B mpouecce KJaAKH KOHTPOJHUPYIOT mabiaoHoM-
pelikoil, MpU HCIONHKTENBHON CHEMKe — HENOCPENCTBEHHBIM MX IpoMe-
poM. BepTHKasbHOCTL KJAAaAKM ONpPEAENAIOT H3MepeHHEeM JIMHEHKOH
PacCTOAHMA OT HHUTH OTBECAa O CTEHbl B HaH6osee XapaKTEPHbIX eé
TOYKAX MM 4Yepe3 DaBHble MNpPOMEXYTKM. ['eoOMETpHYECKMM HUBEMM-
POBaHMEM TOUYeK 4Yepe3 Kaxkable 5 M ONPEAENAIOT COOTBETCTBHE MOMYYeH-
HOTO TOpHM30HTa 3aKOHYEHHON KHMPMHYHOA KJaAK¥ KaXKAOro 3Taxa
MIPOEKTHOMY 3Ha4YeHMIO.

@. . . "

[} {8 [ 1

g " ws | tog

-

@ 0 . .
3@0 ; C I
L6080 200 190 190 lO?_l

3190 2810

o5

1200
O

s 141 |a

Puc.62. DparMenT UCIOJHUTEIBHON CXEMBI
KMPIHYHOM KIAJKH MOA MepeKPLITHE 3TaXKa
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45. VicnonHuTensHan cbeMka WHXeHepPHbIX KOMMYHUKaLWUi

Hcoo/muTebBas cheMKa NOA3IEMHBIX HHMKEHEPHBLIX KOMMYHHKAUMN
IPOM3BOJUTCA MO ME€pe MX TOTOBHOCTHM, HO [0 3aChIIKM TpaHIUEH.
HckniodyeHHe cocTaB/ifeT CaMOTe4Has KaHAM3allUA, HCIOJIHHTEIbHYIO
CbEMKY KOTOPOH BBLINOJIHAIOT IOCJE 3aChIIKM TpaHIiell M I'MApaBIHdYec-
Kux HCnbITaHHH TpPY6.

HcnomHuTe bHy10 ChbeMKY HHXKEHEPHBIX KOMMYHMKAUMH MpOM3BOIAAT
OT NJIaHOBO-BbICOTHOro o6ocHoBaHuA. IIpy HAMUYMY YETKO BBIpAYKEHHbIX
KOHTYpOB KalMTaJbHbIX 3[aHWi, KaMeHHbIX (PYyHAAMeHTOB, >KeJe30-
6eToHHBIX 3260POB HA 3aCTPOEHHON TEPPUTOPMM OHH MOTYT MCIOJb30-
BaThCcA B KaieCcTBe OGOCHOBAHMSA.

OT TBepALIX TOYEK KanuTadbHOH 3aCTPOHKHM TIOPH3OHTAJILHYIO
ChbeMKy BBINOJHAIOT JMHeHHBIMM 3aceyKaM, crnoco6oM IepleHau-
KyJsipoB M cmoco6oM cTBopoB. JIuHeiinble 3aceyku AenaloT He MeHee
YeM ¢ TpeX TodeK. JIMHuMM 3acedeK He MOJDKHBI IPEBBIIUATh JAMHY Mep-
HOM JIeHTbI. YTJIbl MEXKAY CMEXHBIMHM HAllpPaBJEHMSMH HOJKHBI GbITb B
npeagenax 30—120°. [lansa nepreHavKyJjspa He AO/KHa MPEBbIIATb
4 M, a B CiayYae mp¥MeHeHHs dKepa — 20 M. -

Ilpn cbeMKe CTBOPHBIM METOJOM CTBODHbIE TOYKH DEKOMEHAYeTCs
ONpeAe]ATb [pPOMEpPaMM B NPSAMOM ¥ OGPAaTHOM HANpABAEHUAX IIPH
pacxoxkaeHuy Mexxay HumH ne Gouee 1,2000.

B o6sa3aTesbHOM MOpsAJKE IPOM3BOAAT KOHTPOJbHblE H3MEPEHMSA
paccrosnuii MeXAy Toukamu. I[11aHOBOe MO/IOKEHHE D/IEMEHTOB MHXKe-
HepHbIX CeTeH OIpeAe/AIOT C TOYHOCTbIO, ofecmeyMBalollei morpell-
HOCTb He Gonee 0,2 M.

Maciita6é CheMKH 3aBMCMT OT XapaKTepa CHMMAaeMOH TEpPHUTODHH,
ILJIOTHOCTH pPa3MelleHHs CeTell, HA3HAYEHNA CO3/JaBaeMbIX IUIAHOB M, Kak
mpasuno, coctaaster 1:5000-1:500, B  wckmOYMTEabHBIX — CIy-
yaax — 1:200.

UcnonuutensHoif naaHoOBOH cbeMKe NOAJEXKAT: YIJbl IIOBOPOTaA,
TOYKM HA MPAMOJHHeHHBbIX Yy4yacTKax He peke yeM depe3 Kaxcabie 50 M,
TOYKM Hayaja, CepeJMHbl M KOHIIa CeTeil, IlepecedYeHMe TPacc, MeCTa
MpPUCOEMHEHUH OTBETBJEHHMH, 3J€MEHTH IOA3EMHBIX CETEH (mioky,
KOJIO/IbI, KAMepbI, KOMIIEHCATOPbI U T.A.).

O6s3aTenpHONM CbEMKe IOJJIEXKAT BCE IOA3EMHBIE COOPYKEHHSA,
mepeceKalolye MPOKIAAKY MJIM MAylIve MApPaIJeJbHO C HeH, BCKPBITble
tpaniien. OAHOBPEMEHHO CO CHEMKOH 37€MEHTOB MHIKEHEPHBIX KOMMY-
HHKAIMA JOMKHBI GBITh CHATHI BCe 3[aHMA, NpHJEraiolde K Ipoe3mry
HJM TpaccaM NpOKJIaJoK.

B npouecce cbemkn co6upaioT [JaHHble O KOJMYECTBe IPOKJIAJOK,
OTBepCTHM, MaTepnase Tpy6, KOJOALEB, KaHAJIOB, O pa3Mepax AMaMeT-
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poB TPy6 M KaHaJIOB, NABJEHMH B ra3’0OBbIX ¥ HANPSIKEHHY B KabelbHbIX
ceTAXx.

IIpu cpeMke KoJOALeB H KaMep NPOM3BOAAT O6Mep BHYTPEHHMX u
BHEUTHMX TaGapHTOB COODYJKEHMA. €ro KOHCTPYKTMBHBIX 3JIEMEHTOB,
TPY6 M (pacoHHBIX YacTell C MPHBA3KOA K OTBECHOMN JMHMM, Npoxoasmeit
Yepe3 LEHTP KPbIUIKK KOJIOALA.

Jlas ra’oBeIX M TENJIOBHIX ceTel (PUKCHPYIOT PacMOJOXKEHUE CTHIKOB
TPYGONPOBOJOB OTHOCHTE/ILHO JIIOKOB KOJIOALIEB MJIN KaMep C yKa3aHMeM
THIa CTBIKA.

PesyabTarsl M3MepeHuil 3aHOCAT B abpyuc, I'ieé 3apMCOBLIBAIOT 3Je-
MEHTHI CHTyaiM# M CXeMy IPOKJIAAbLIBAEMOrO TEOJOJUTHOrO x0/a,
[IOKa3blBAIOT NPUBAIKH K ONOPHOH 3acTpoiike, JMHeliHbie pa3Mepbl
COOPY>KEHHA, CEHEHMA U T.A.

BricoTHOE mOJ10)KEHME NOJIEMHBIX CETEH M COOPYXKEHMI OIpeNeNsioT
TEXHHYECKHM HMBeJHPOBAHHEM C NPMBAIKOA K [ABYM penepam.

IIpu npomoxxeHNH HUBEJMPHBIX XOJAOB ¥ IAMKHYThIX IOJUTOHOB He-
BAKA He [JO/KHA TpEBBIUATh Beiudun, paBubix + S0VL wim

+ 10vn MM, rae L — aauua, KM; 7 — YHC/O CTAHIMA B X0f€.

HuBeaupyloT aI0KM KOJIOALIEB, JOTKM KaHANM3AUMOHHBIX, BOJO-
CTOYHBIX M [JPEHAXHBIX KOJOALEB, 1O KaHAIOB TemaoduKauuii, Tee-
¢onHol M anekTpokabenbHoll ceTedl, B 6€CKO/IOAE3HbIX NPOKJIaAKax —
yrabl IOBOPOTAa TPAcChl ¥ TOYKH M3noMa npoduia. [aa tpy6onpoBosos
onpeneAOT OTMETKH Bepxa TPy6 Bo Bcex KOJNOALAX M KaMepax.

ITo oxonyarmm o6paGOTKM MaTEPHMAJOB MCIIOJHMTENIBHBIX CBEMOK
MHIKEHEPHBIX CeTell COCTABJAIOT MCNONHUTENbHBbIH 4YepTex (cxemy),
OCHOBOM KOTOPOrO ABJAETCS KONMA COIJIacOBAHHOTrO MpOeKTa B Macll-
tabe 1:500 nnu nnan macwraba 1:500, cocTaBieHHbI HO pe3ysbTaTaM
MCIOMHUTENbHBIX cheMok (puc.63). HcnoamurenbHble CXeMbI CONpO-
BOXKAAIOTCA HCIIOJHHMTEJbHbIM IPOACJABHBIM NpocdnIeM IO OCH COOPY-
xennsa (puc.64). _

B cOCTaB MCNOMHUTENBHOTO YepTeXKa BXOAAT. CHTYALMOHHBLIA IUIaH
yuyactka B Macmrabe 1:2000 c yxasanueM Mecta pa6oT ¥ HamMeHoBaHHMHA
6HM3TeKAIMX YL B IPOE3J0B /1A BCEX KOMMYHMKALMH; NJIaH TPacChl
B Macmtabe 1:500; mpogosbHbli npogHIb, rOpU3OHTANBHBIN MaclTab
KOTOpDOro NPMHMMAIOT pPaBHbIM MacuITay IIaHa, a BEPTHKAIb-
it — 1:100, B oTaenbubix cayyasx 1:50 (ans Temnorpacen).
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IInan Tpaccel BKJIOYaeT B Ce6A CxeMy INPHBA3IKH BCEX 3JIEMEHTOB
ceTH, moAnexamux cbheMke. Ha npodune ykasmBaioT BepTHKATbHbIA M
TOpPM3OHTaMbHbI MaciITa6hl M OTMETKM TOYEeK TpPacchl, a TaKiKe
BEJMYMHBI OTKJIOHEHHH OT IIpOEKTa.

46. UcnonkutenbHan AoKyMEHTayusa

BbimosHeHHbI reofe3WYeCKHH KOHTPOJbL B IIpOllecCe BO3BEJAEHHSA
30aHHUA H COOpYXKeHHIl 0(OPMIAIOT B BHAE OTYETHON TeXHHYeCKOM
aokyMeHTaumu. K nelft OTHOCAT cxeMbl reoje3NdecKod HCIOJHHUTEIbHON
CbEMKH, YepTexH, NpodHIH, pa3pe3bl, KaTajJorM KOODAMHAT H OTMETOK
MYHKTOB DPa36MBOYHOrO OCHOBAaHHMA M OCEBbIX 3HAKOB, aKThl reoaeau-
YeCKOH IPOBEpPKH, [OJIEBbIE KYPHAIbI ¥ T.II.

VicnonunrtenbHan reoaesuyeckan NOKyMeHTAaLMsA GbIBaeT BHyTPEeHHeH
H npuéMocaaTodHoM.

Ilpu Bo3BeAeHMM Noa3eMHOM YaCTH 34aHHA M COOpYXKeHMH cOCTaB-
JAIOT CAELYIOIYI0 BHYTPEHHIO MCIIOMHUTEAbHYIO [IOKYMEHTALMIO!
HCIIONHUTENbHbIE CXEMBI IO Pa3GMBKe INPOMEXYTOYHbIX Ocel; HCIOoJ-
HHTeJlbHble CXeMbl NO pa3byBKe KOHTYpOB KOT/IOBaHA;, aKThl pa36uUBKH
CBAUfHBIX TOJEH; aKTbl ¥ UCIIONHATEAbHbIE CXEMEI 110 MTOATOTOBJIEHHBIM K
GeToHHpoBanuio onajny6kaM. Ilo Haa3eMHOM 4acTH TaKyKe COCTABJSAIOT:
aKThl JETAJbHON reofe3uyecKoil pa36yMBKM Ha MOHTAXCHBIX TOPH3OHTaX
IOJ MOHTAX fpyCa, LOKOJA, 3TAXA C IPHJIOKEHHUEM HCIIOIHHUTEIbHBIX
CXeM; MCIIOJIHMTENbHbIE CXE€Mbl HMBEJIHPOBKY GETOHHOM IOATOTOBKU MOR
noiasl; pa6oyse CxeMbl 110 YCTaHOBKE MasAKOB.

BHYTPEHHIOI MCMOJHMTENbHYIO AOKYMEHTALMIO MOAroTaB/MBAIOT HA
He3aBepleHHbIH CTPOMTENbHO-MOHTaXHbIA 3Tan. Ha ocHoBanuu eé ana-
JM3a IJIaBHBIA MH)KEHEp CTPOMTENBHOIO YNpaBJIEHHS [JAE€T pa3pellieHHe
Ha Mepexoj OT OQHOIO 3Tala CTPOUTEIbHO-MOHTAXHBIX PaboT K Apy-
romy. Ilopagok e€ odopmaeHna ycTaHaB/iVBAeT TJaBHbI MHIXKEHEp
CTPOMTEJIbHO-MOHTAXKHOM OpraHu3auuH.

BHyTpeHHAA MCHO/HMTeNbHAas [AOKYMEHTALlMsA He IIpeABABJAECTCA
pa6oveif 1 rocyRapCcTBEHHOH KOMHCCHSM IIpH cjave o6beKTa B IKCHAya-
Tanuio.

IIpuéMocaaTo4HyI0 HCIOMHHUTENbLHYIO JOKYMEHTALMIO COCTARIAIOT HA
3JaBepIUEHHBIH 3Tall CTPOMTENbHO-MOHTAaXKHbIX pabor. K nelt orTHocaT:
aKThl Ha INIPHEMKY TOTOBOr® KOTJIOBAaHa C IIPHUJIOXKEHHEM CXEMbl
HCMOJHUTEAbHON CBEMKH; aKT CAAMH-TIPUEMKH HCIOJHUTENbHOH MoA-
3eMHOH YacT¥ ¢ pe3yJbTaTaM¥ KOHTPOJILHBIX MIMepeHul H T.I.

AKT caavM-IpHEMKH IPEAbABJAETCA aBTOPCKOMY HAaA30py, OpraHaM
TocapxcTpolikoHTpoas, rexmoapaansiM  (Cy6moapsaHbIM) — opraMu-
3aIMsAM, 3aKa3Y¥Ky, pa6oYMM M TOCYAapCTBEHHBIM KOMHCCHAM IO
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npvemMke o6beKTa B SKCINIyaTAUUIO C NPHJIOKEHHEM MCIOJTHHTENbHBIX
CXeM Ha BCe 3aBEpUICHHRIE BUAbI CTPOMTEIbHO-MOHTAXKHBIX pa6oT. AKT
COCTaB/LIOT B TATH 3K3EMI/AApax, [Ba M3 KOTOPHIX OCTalOTCA B
TEHNIOAPAJHON OpPraHu3alluH.

VicnoaHuTe/IbHYI0 reofe3NYecKyl0 [JOKYMEHMTALMI0 NOAMUCLIBAIOT
reoA€e3NCT, TPOM3BOANTEND PaGOT U I/IABHBIA MHIXKEHEP CTPOMTENBHOTO
ynpaBaenusa. OHa fB/IAETCA IOPHAMYECKMM NOKYMEHTOM M XPaHHTCH B
IIPOM3IBOJCTBEHHO-TEXHUYECKOM OT/ese, B T€0e3IuYECKOi cayxbe cTpou-
TeIbHO-MOHTAXXHOH OpPraHv3alMy M y 3aKa3yuka.

Ilpy cpave-mpueMKe B IKCIIYaTauMIo IOCTPOEHHOIO 3JaHMA MK
COOPYIKEHMA NPEABABIAIOT JKIEMIUIAP UCIIOJHUTENbHON AOKYMEHTALMH,
Haxozslneics B NPONIBOACTBEHHO-TEXHHYECKOM OTAele.

UcnonuutenbHan AOKyMeHTaUMA IO TeoJe3HYECKOH CbeMke BO3-
BeleHHbIX KOHCTPYKUMI [OJ/)KHAa ObITh MOJHOLIEHHON, TaK Kak OHa
ABJISIETCA MCXOAHOH OCHOBOM A7s raGaputHoro ofMepa 3aKOHYEHHBIX
CTPOMTENLCTBOM 3AaHHA U COOPYKEHMIA.

INocne oxondanua paboT MO yCTPOMCTBY TOA3EMHBIX M HaJ3€MHBIX
KOMMYHHYKAUUil COCTAaB/AIOT CJAEAYIOINYIO MCHOJHMUTEAbHYIO [JOKYMEH-
TAUMIO: WCIOJHWTENbHbIN TJIaH TpacChi KOMMYHMKaUMH, HCIIOJHM-
TeJbHbIH NMPOJOAbHBIA NMPOpHIIb IO OCH COOpPYKeHHA; pabouHe YepTexmH
C MIaHaM¥ ¥ pajlMepaMy KOJOALEB, KaMep, Tpy6 M T.N., UCIpaBJeHHbIE
no pe3ynbTaTaM o6Mepa, BbIOJHEHHOTO BO BPEMA MWCIIOJHUTEIbHOI
ChEMKH. IJTy J[AOKYMEHTALMIO II€PefaloT IKCIIyaTHpYIOuleil Oprauu-
3allvH.

47. NcnonHuTenbHbIN reHepanbHbliii NNax

Ilocae 3aBepllieHMA CTPOUTENLCTBA M (1aroyCTPOHCTBA TEPPHTOPHH
BBINIOJIHAIOT HCIIOJHHTE/ILHYIO ChEMKY KOHTYDOB 3acTPOMKM M CILJIaHM-
poBaHHOro penbeda. ITa CbeMKa SBJIAETCA €IUHCTBEHHOH M OKOH-
YaTeNbHOU NMPOBEPKON IPaBUJILHOCTH IEPEHECEHMS NMPOEKTA 3IMaHMH M
COOpY)KeHMH Ha MECTHOCTb B COOTBETCTBMH C Tpe6oBaHMAMM CTpPOH-
TeabHblX gomyckoB. Ha eé ocHOBe B yC/MOBHBIX 3HaKax 1o o6uenpu-
HATBIM HHCTPYKIMAM COCTaBJAIOT MCIOJHUTEIbHbIA reHepalbHblfl miax
pacmoyo)KeHMa KANMKTANbHLIX 3HaHHH M COOpyXeHHHM, NOA3IEMHbIX M
HaJ3eMHBIX KOMMyHHKaIuii, TOABbE3AHBIX IyTeH.

UcnomHuTeibHBI reHepasibHbIA IUIAH NpeAcTaBiaseT co6of Komim-
Jnekc mokyMentoB. Hanpumep, aasa Gosbuioro mpoMBINIJIEHHOro Hpef-
IIPMATHA B €T0 COCTaB BXOAAT:

1) HCHONHMTENbHBI TeHepaMbHBLIA MJaH TEPPUTOPHM IIOWIAAKM B
macurraGe 1:500 Ha oTaenbHbIX MAAHINETAX CTAHAAPTHOIO pa3Mepa;
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2) MCIOJHHTE/IbHbIE [IAHBI OTAEAbHBIX CIOXKHBIX YYACTKOB Jacrpoit-
KM, Y3J0B H YCTRHOBOK B MacliTabe 1:200;

3) cBoAMBO! MIaH MHMKEHePHBIX KOMMyHHKammit B MacmTabe 1:1000
wn 1:2000 ¢ mpuoXeHHEM KaTaliora KOODAMHAT CeTed, 3CKM3OB MOJ-
3eMHbIX KOJO/LEB ¥ ONOp HAA3EMHbIX ceTeil;

4) cROAMBIA IIaH JKeNE3HONOPOXKHBIX MyTed ¥  aBTOAOpOr B
Macmra6e 1:2000;

5) ceommbiil maaH (C KOOpAMHATaMu) 3[aHuN ¥ HAa3EMHBIX COOPY-
xennit B Macurrabe 1:2000 ¢ npunoxkenveM ajb6oMa o6MepHBbIX YepTe-
Kei;

6) TexHudYecKul OTYET O reoje3u4ecKux pa6oTax, BBHIMOJIHEHHBIX Ha
IJjomanKe, ¢ TIPHIOXKEHHEM HOACHUTENbHON 3JAIIMCKH, CXEM OMNOPHBIX
cetelf, Karajora KOOPAMHAT M BLICOT IMYHKTOB reofe3M4ecKoro o6OCHO-
BaHuA, ajgb6oMa 3apUCOBOK MECTONOJIOMNEHMS TIeofe3WdeCKMX 3IHAKOB,
LEHTPOB ¥ NMPMBA3OK MX K NMOCTOSHHBIM MpeAMeTaM MeCTHOCTH. Ja He-
60bIINX NPeJNPHATUN 4acTb OTYETHOA JOKYMEHTAUMH O6BbeAMHSAIOT.

IIpu cocraB/eHHH MCHOAHMTENbHOTO TEHEPAJIbHOTO IjaHa KOOpAH-
HaTbl GONBUIMHCTBA XapaKTEPHBIX TOYEK OMNpPEAeJAIOT AHATUTHYECKMM
MeToaoM. K HMM OTHOCATCA yrjbl KallUTaJIbHBIX 3[4aHMA M COOpYXkeHMH,
LEHTPLl COOPYXeEHUH Kpyraoil ¢hopMbl, TOYKH NepecevyeHMs oOceil 3aa-
HHUs, COOPYXKEHMH M IIpOe3d0B, YIJbl ITOBOPOTA CETelf KOMMYHMKALMWA
Y T.IL

IInanoBoe mosnoKeHMe UX ONPERE/AIOT CIHOCO6aM¥ IPAMOYTOJbHBIX
M TOJADHBIX KOOPAMHAT, YTJIOBbIX, JMHEHHbIX M CTBOPHbIX 3aceyek,
CTBOpHBEIX mpoMepoB. JIuHelinble u3MepeHMs BBLIMOJHAIOT CTaJIbHOI
JEHTOH WJIH pyJNeTKOH, YINIOBble M3MEDEHHsI — TEOJOJMTAMH TEXHM-
yeckolt ToMHOCTH. Cnoco60M CTBOPHBIX HMpPOMEPOB NMPOU3BOAAT CBHEMKY
NpPAMONHMHENAHBIX YYAaCTKOB JOPOT M ceTell KOMMyHMKallMi Ha mJoliaj-
KaX MpOMbILIVIEHHOIO H IPaXJaHCKOTO CTPOHTEIbCTBA.

IIpu ropmaonTabHOA CheMKE COCTABJAIOT a6puC, B KOTOPOM [€naloT
JapUCOBKY KaXXJOr0 CHHMAaeMOro o6beKTa, a TaK)Ke YKa3hIBAlOT TOYKM
CbheMOYHOro 06OCHOBaHMSA, C KOTOPbIX BeAyT ChemKy. KoopauHarh
TOYeK BBbIYHCJIAIOT B NPOLECCE ChEMKHM M - 3allMCHIBAIOT B CHELMAJIbHbIA
JKypHa.

BbICOTHYIO CBEMKY Ha 3aCTPOEHHONH TEPPHTOPHM BBINOJHAIOT [EOMET-
PHYECKHM HHMBEJMPOBAHMEM OT DEerlepoB ONMOPHON CETH C B3ATHEM ABOH-
HBIX OTCYETOB MO peiike Kak Ha CBA3YIOIMX, TAK M Ha XapaKTEePHbIX
TOYKaxX 06bekTa (YpOBHM MONOB 3JaMMif, JJOTKOB KaHAMM3alM¥ ¥ T.IL).
lpu cheMke 3gaHult OMpeNeNAOT OTMETKM BXOMOB, LOKOJA, TOJA,
3eMIM MO yraaM 3jaHvPl M JpyrMX xapakTepHbix TodeK mo (pacaay
3paHuA.
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CpeMKa MOA3EMHBIX KOMMYHMKAaUMNA NPOM3BOAMTCA C HCIOJb-
30BaHMEM paHee BLINOJHEHHBIX ILIAHOB, IO JAHHBIM KOTOPBIX COCTaB-
JiAeTCA TpeBapHTe/NbHas cXeMa pasMeuleHusi cereft. Ilo aroit cxeme
OCYIIECTBAIOT PEKOTHOCUMPOBKY YYacTKa MECTHOCTH € 0O6C/IefoBaHHEM
HOJ3eMHBIX ceTell M MX BBIXOJOB Ha noBepxHocTb. Ilo gaHHBIM 06Cae-
[IOBaHMA CX€Ma KOPPEKTHPYETCSA, 3aTeM BBIIOJHAIOTCA MOMCK H ChEMKa
CKPBITHIX TOYEK IOA3eMHbLIX KOMMYHMKauui. McmoamuTenabHas cxemMa,
COCTaBJIEHHaA MO NAaHHbIM 06CAEA0BAHUA, NMOUCKA M ChEMKH MOA3EMHBIX
KOMMyHMKauuii, COTJIacoBbIBA€TCS C OpraHm3auuei, sKCIIyaTHpyIOlueH
STH CETH.

Onpeaenesne MeCTa pacClOJIOXKEHMS M CBEMKY IOA3EMHBIX KOM-
MyHHKalu#, oco6eHHO B CIy4ae OTCYTCTBUA paHee COCTABJEHHBIX ILjia-
HOB, OCYLIECTBJAIOT C IIOMOIIbLIO CHElWaJbHbIX JJIEKTPOHHbIX Npu6o-
poB — Tpy6okabeneuckarenedf, Tpaccouckarteiaeit, kabemenckateneii. B
OCHOBY ycTpolicTBa M pa6oTbl 3THX TIpHOOPOB TOJIOXKEH 3aKOH
3I€KTPOMArHHTHOR MHIYKLIUM.

@duxcaumi0 NNAHOBOIO  TOJOXKEHMA  OTbICKMBaeMol  Tpacch
BBIMOMHSAIOT HA YrJaX NMOBOPOTA M NPAMOJIMHEAHBIX yYacTkax (4epea 20,
30, 50 M mpu cwemxax B Macwrtabe 1:500, 1:1000, 1:2000).

Cpennasa KBagpaTHyecKaf omm6Kka OmpedejeHHS  IOJIOXKEHUA
KOMMYHMKauuif B MJaHe M TayOHHbl €€ 3aloXeHns Tpy6okabene-
uckateneM coctaBiseT 10 cM. TouHOCTL MOMCKA 3aBUCHT OT IIYGHMHbBI
3aJI0XKeHUA KOMMYHYKauuil ¥ onpefeserca no popMynam:

m; = 00754 m, = 013h, (48)

TAe my, My — CPENHME KBaApaTUYeCKME IIOTPELIHOCTH OIpeAeseHUA
MOJI0eHHs KOMMYHMKAUUWii B IIaHe U 110 BBICOTE, M;
h — ray6nna 3aJ10)KeHHSI OCH KOMMYHMKauuii, M.

Ilo ¢opmynam (48) onpenessioT TOYHOCTb NONOKEHMS KOMMY-
HuKalimit Mpu ray6uKe X 3aJI0KEHHA A0 3 M M 6JaronpHATHHX yCJ0-
BHAX TNOHCKA.

HcnosHuTe mbHbIA reHepasibHbI NAaH IOCTPOEHMBIX KAIIMTAIbHBIX
3haHu# ¥ coopyxenuid, MHIKEHEDHBIX KOMMYHMKAUMH M TPaHCHOPTHBIX
IMyTel MCHOsb3yeTcs B MEpHOA SKcmayatauwmu npeanpuatha. Ilpu ero
pacUIMpeHud MM PEKOMCTPYKLMH MCHOJHHTEAbHbIA reHepasibHbI MiaH
OGHOBJIAIOT.
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Mnasa 8. HABNIOAEHNA 3A NEGOPMALIMAMN
3pAHUA U COOPY)KEHI/IM

48. Obwue ceepenun o aepopmaumax

3maHMA U COOPY)KEHMA B NPOIIECCE MX BO3BENEHHS M IKCIUTyaTallHK
NO/ABEpraloTCA BEPTHKAIbHbIM ¥ TOPHIOHTAIbHBIM CMEIIEHNAM, IPUBO-
OAIMM cTpoenns k aedopMaumy. OHa BOIHMKAeT IO NpPHYMHAM, CBS-
3aHHMBIM C HHXKEHEPHO-TEOJIOTMYECKHMMH M THAPOTEOJOrHYECKHMH YCJo-
BUAMM H (PH3INKO-MeXaHWYeCKHMM CBOMCTBAMH IPYHTa, a Takxe C
omn6KkaMu NpH HM3IBICKAHMAX, IPOEKTHPOBAHWM, CTPOMTEIBLHO-MOHTANX-
HbIX pa6oTax M 3KCILIyaTalMH 3faHuil, coopyxenull.

CMelmenye B rOpPM3OHTAJBHOM HAlpPaBJE€HHM HA3bIBAlOT CABHIOM,
BEPTHKAJIbHbIE CMEILleHHs, HallpaB/eHHble BBEpX, — HOABEMOM (BbImyyn-
BalHeM), a BHM3 — ocaakoit. Ha mpaktuke, xoraa Hanpamelme BEpPTH-
KaJIbHOTO CMEILEHNA HEN3BECTHO, YNMOTPeb/IIOT CoBO "ocagka” B 0606-
LIIEHHOM CMBICJTe, aHAIOTMYHO TOMY, KaK CJOBO “NpeBbillieHue" IMOHU-
MalOT ¥ B CJIyvae "TIOHM)KeHUe',

PaBHOMepHada ocagxka IIPOMCXOAMT B CJIy4YadX, Korga /[AaBJjeHHe,
BbI3BIBA€MO€ MAcCOM 3aHMA, M CKUMAeMOCTb IDyHTa BO BCeX 4HacTAX
OCHOBaHMA mnoa (YHAAMEHTOM OAMHAKOBBI. PaBHOMepHAsA OCafKa He
CHM)KaeT MPOYHOCTH ¥ yCTOIMMBOCTH 34aHHUs MM coopyxeHua. Ho ecan
€€ BEJMYMHA 3HAYHMTE/JbHO IPEBLINIACT PACYETHYIO, TO 3TO MOMET BbI3-
BaTb M3MeHeHHMe (PHIMKO-MEXAaHMYECKUX CBOMCTB IPyHTa M IPHBECTH K
HapyIUEHMIO B3aMMOCBA3M 3JAHMA WJIH COODYXKEHHA C HHIKEHEPHBIMH
KOMMYHMKaUMAMH, a TAK)KE K HEpaBHOMEPHOi ocazke.

HepasioMepHas ocagka BO3HMKaeT B pe3yJbTaTe pa3JM4HOTO
MaBIEeHHA vacTelt 3XaHMs WIH COOpPY)KEHHA M HeOAMHAKOBOA CokH-
MaeMOCTH IpyHTa Noj (PyHRAMeHTOM. JTO NPHBOAUT K HEPABHOMEPHbIM
cMellleHNsAM HaadyHAaMEHTHBIX KOHCTPYKUHMHA, TO ecTb K uXx Jedop-
mauuu. Ilo gefictBuio Takasm ocagka sBasgercs GoJiee omacHod AJs
3/[aHNA MM COOPY)KEHHS M ONACHOCTb TeM GOJblle, YeM 3HAYMTEIbHER
Pa3sHOCTL OCAJOK €ro 4yacTe# M UYBCTBMTEJbHEH K HMM KOHCTPYKIHH M
TEXHOJOrHYeCKHEe 3JE€MEHThI.

[ cBOeBpEMEHHOTO BBUABJICHMS BEJMYMHbI, HallpaBJEHHA W
HHTEHCHBHOCTH gedopMaumy 3ganuit (coopyxenuli), a TaKkxKe IPHIHH,
BBI3BIBAIOIIMUX 3TOT MpPOLECC, BLINMOJHAIOT FeofesnyecKne HaGmIOJAeHHA C
COOTBETCTBYIOIMMYM M3MepeHHsamM. [Ipu sToM moJayvaloT cienylolue
XapaKTepHCTHKHA nedopMaimu OCHOBAHMA M 3aaHUA (cOOpyKeHusn):
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— a6comoTHyi0o (UOJHYI0) OCaaXy OTHENbHBIX TOYEK OCHOBAHMSA,
ananus (coopyxens);

— Cpe/iHIOI0 OCAJKY OCHOBaHUA, 3aauMA (coopyxenus);

— DEPeKOC — OTHOCHTENBbHYIO HepaBHOMEPHOCTb OCAAKH 3[AaHMs
(coopyeHHs) HIHM €ro KOHCTPYKLMHA, U3MEpPAEMYIO Pa3HOCTBIO BepTH-
KaJIbHBIX TI€peMellleHul XapaKTepHbIx ToYeK 3faHMs (CoOpyxeHus),
OTHECEHHOIO K PACCTOSHUIO MEXAY HMMH;

— KpeH — OTKJOHEHME KOHCTPYKUMM WM 3AaHus (COOpY>keHMS) OT
BEPTHK/IBHON IJIOCKOCTH B pe3yJbTaTe HepaBHOMepHOM ocagku, 6e3
HapylleHus LEIOCTHOCTH M TeOMETPUYECKMX MapaMeTPOB, M3IMepseMoe
OTHOILEHMEM pAa3HOCTH OCAJA0K KpaliHUX TO4YeK (PyHAAMEHTa X €ro
LIMpHUHE MM [UIMHE;

— otHOCHTe )bEbLY Oporu6 (BLIrM6) — OTHOUIEHME BEAWYHHLI IMPOTH-
6a (Briru6a) Kk AMvHe M3OTHYBLIEHCHA YacTM KOHCTPYKLMM WM 3[aHUA
(coopyxenns);

. — KpyueHMe — sIBeHHe, KOria JBa mapajieibHbIX (pyHIaMeHTa Hiu
JBe TpaHH XeJe306eTOHHOM IIMTHI MMEIOT HEPaBHOMEDHYIO OCaAKy,
HallpaBJIeHHYIO B [IPOTHBOMOIO0XHbIE CTOPOHBI;

— TpemHMbI — Da3pbiBbl B IJIOCKOCTAX MAM KOHCTPYKUMAX 3AaHMA
(coopyxenus) B pe3yabTaTe = HEDAaBHOMEPHbIX OCAaJ0OK MM HeJO-
MYCTHMBIX HATIPSKEHHH.

BoillleykasaHuble xapaKTePUCTHKM, BJHMAIOIHE HA IPOYHOCTL H
JAOJIFOBEYHOCTb 3JAAHHHA (coopymermﬁ), NIPAMO HJIM KOCBEHHO CBS3aHbI C
ocagkamy. OG6paGoTKy pe3yabTaTOB H3IMEPEHUs OCANOK BbINOJHAIOT
CNEUMAIUCTbI B OGJACTH MEXAHWKY I'PYHTOB, NIPOEKTHPOBLIMKHM, reoje-
3MCTBL ¢ YYETOM KOHKPETHBIX YCJOBHH CTPOMTENbCTBA ¥ 3KCIUIyaTallMy
amanui (coopysxenuit).

‘B page cayyaeB pe3yabTaTbl HaGMIOJEHUHA MCIOAb3YIOT AJA OLEHKY
METOJIOB pacyeTa OCAJKH MJIM IIPOrHO3MPOBAHMA OCaaKM 3xaHus (coopy-
xenusn), IpesenbHo AOMYCTMMYIO BEAMUMHY OCaAKM OCHOBAHMA 3JaHWA
(coopyskeHHs1), COOTBETCTBYIOILYIO Mpefey KCIIIyaTallHOHHON MPHUTOA-
HOCTH 3gaHus (COOpYXEHH) MO TEXHONOTMYECKUM WJTH APXHTEKTYPHBIM
TPe6OBaHMSAM, yCTaHaBJHMBAIOT HOpPMaMH IpOeKTHpoBaHMA 3xanui (co-
Opy>eHH}), MpaBHIaMM TeXHUYECKOH IKCILTyaTaluu# o60pyAOBaHHA MM
3aiaHKeM Ha MPOEKTHPOBAHME.

49. CocTas npolecca Habnioaexun 3a aeopmaumsmu

Ha6mopnenve 3a pedopMaumsaMyu BHOBb CTPOALUUXCA 3AaHUA u
COOpY>KEeHH! HaYMHAIOT ¢ MOMEHTAa OKOHYaHuA paboT HyJIeBOTO LHKJA H
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3aKaHYMBAIOT NOCJE [OCTHXKEHHA CTabMIM3allMM ocagox ¢yHaaMeHTOB,
HO He paHee /JBYX J€T INOCJA€ CAAaYM 3[AHHA HJIM COOPYXXEHHsA B
sKcTyartaiumio. Bech nponece Habawaenna 3a aedopMalliaAMHA 3aaHit u
COOpY>KEHHH COCTOMT M3 ABYX OCHOBHBIX 3TallOB. OpPraHMIALMOHHOrO
5Tana NOATOTOBHTENbHOA palOThl M HEMOCPEACTBEHHBIX H3IMEPEHMH C
KaMepaJTbHOM 06paGoTKOH MOTyYEeHHEIX JaHHBIX.

Ha stane moaroToBMTeAbHOM paGOTH OCYINECTBIAIOT:

— cocTarjienne paboveil nporpaMMel HabmoaeHui;

— IPOEKTHPOBaHME KOHCTPYKIMM reofe3dieCKUX ONOPHBIX 3HAKOB U
ocafounbix (aed)OpMALMOHHBIX) MApOK, MX 3aKJafKy;

— noa6op mpuGOpoB M BCEro HeO6XOAMMOTO [JiS1 BHIIIOJIHEHMA M3Me-
peHuil.

Ha BTOpOM 3Talle BBITOJHAIOT:

— HENMOCpeACTBEHHbIE U3MEPEHUA N0 METOAUKe, IPHHATON B paboyeit
nporpamMMe Ha6JI0eHHi;

. — o6pa6oTKy pe3yJbTaTOB H3MEPEHMH, OIpeJe/EHHE BeJIM4YMH Je-
dopmaumii ¢ OlLEHKOH TOYHOCTH MX BbIYMCJIEHMS, COCTABJEHHE BeJO-
MOCTe! IO Ka)KAOMY LMKy M3MepeHMH, rpadudeckoe odopMieHHe No-
JYYEHHBIX Pe3y/IbTaTOB HIMepeHuH;

— COCTaBJIeHHME TEXHMYECKOro OTYETA C @HAJIM3OM IOJYYEHHBIX
HJaHHbIX. :

CocraBnenve paGoyeli nmporpamMmbl Habmogenuii 3a adedpopMaumaMy
OCyINECTB/IAIOT NPOEKTHAA OpPraHM3alMfA COBMECTHO C OpraHu3aiMel,
npou3Bogsied pa6oTy, H yTBepXAaloT eé a0 Havajla paGortel. PaGouas
nporpamMMa Ha6ualofgeHHii pa3pa6aTbiBaeTCsi HA OCHOBAHMM TEXHHYECKOro
3aJaHuA, YTBEPXKIEHHOTO OpraHusauued — 3aKa3yMKOM, HOPMATHBHBIX
AOKYMEHTOB MO Ha6moaeHuio 33 nedOpMaUMAMH, PEKOTHOCLMPOBKH
0o6beKTa ¥ BKJIOYAET B ce6s CleAyIOLIEE:

— M3JI0XKeHHe LieJIH M 3a1a4 HabJoaeHui;

— COCTaBJIeHMe CxeMbl pa3MelleHMA [eoJe3HYeCKUX 3HAKOB M MX
[pUBA3IKH K MyHKTaM HCXOAHOM reose3wyeckoil cerH;

— pa3pa6oTKy KaJIeHAApHOro IIaHa BBIMOJHEHUS pa6orT;

— BbIGOD MeTOla H3MepeHUA AedpopMauHi;

— yKa’aHue NEPHOAMYHOCTH M IPOJOIKMTENbHOCTH HM3IMeEpPEHHA, a
Tak)Ke HeO6XOAHMMOH TOYHOCTH TeOA€3HYECKHX IOCTPOeHMH mpH Habuiio-
AdeHuAX 3a gepopMaMAMH.

Ha ocuoBanuu paboueii nporpaMMbl onpeaesnerca o6péM paboT mo
Habamoaennio 3a gedopMauuamu. I'eoneanyeckue paGoThl MO MIMEPEHHUIO
Aedopmaunil 3gaHudi M COOpy>KEHMil BBINOJHAET NOAPAAHAS OpraHu-
sanma. Ilocne 3aBepuiennss paGoT ona MepefaeT OpraHMsauuMM — 3aKas-
YUKy HJIM FEHIOAPAAHON OpPraHM3alMH CJelylolIHe MAaTepHaJbl:

— CxeMy pa3MelneHMsi 3HAKOB OIIOPHOI CETH M 0CaAOYHbIX MApOK;
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— JKypHaJIbl H3MEPEHNA KM CBOJHble BEJOMOCTH pe3y/IbTaTOB M3Mepe-
HMi;

— BEJIOMOCTH YPaBHMBAaHHsA H BBIMHMCJIEHMA OTMETOK, ILIAaHOBBIX KO-
OpJAMHaT MapoK M T.I.;

— KpaTKyio MOACHHTEAbHYIO JAIIUCKY.

B noscuMTenbHOll 3alucKe NPHMBOAAT TEOJIOTHYECKYI0 M TONOrpa-
¢udeckyio xapakTepMCTHKM paloT, omHcaHMe HabiiogaeMoro o6bexTa,
niaa PyHAAMEHTOB, CBEAECHHS MO LMKJaM O Harpy3kax Ha OCHOBaHHe,
ONMCcaH{e MPHYMH BOIHHKHOBEHHMS HepaBHOMEPHBIX OCAJOK, METOAMKH U
aHaiIu3 TOYHOCTH PE3Y.IbTATOB U3MEPEHHA.

50. PasmelyeHue u 3akpenneHue reoae3M4ecknx 3Hakos
Ann HabnioaeHna 3a ocagkamu

JarHble o mpoueccax gedopMalyy MOTy4YalOT Ha OCHOBE HIMepPEeHHA
CMEIEeHHA TOYeK HaOMOJAeMOro 3[aHHA HJIM COOPYXeHNsi OTHOCHTENbHO
ONIOPHBIX TeoAe3NyecKMX 3HakoB. IIpM 3TOM [JOCTOBepHOCTb AAHHBIX
H“3MepeHUs BO MHOTOM 3aBMCHT OT YCTOMYMBOCTH ONMOPHBIX 3HAKOB, JO-
CTYNHOCTH U yA06CTBa [0Jb30BaHHA MMH BO BCeX UMKNax Habmoaenwii.

YCTOHMMBOCTh ONMOPHBIX 3HAKOB 3aBUCHT OT BhIGOpa MECTa pasMe-
HIeHHsi ¥ HaJEXHOCTH MX 3aKpenseHua Ha MeCTHOCTH. OMOpHbIE IHAKK
Pa3’MELIAOT HA YYacTKaX C-YCTOHYMBBIMU I'DYHTaMM, PaclOIOKEHHbIMYU
BHEe 30Hbl OCAAOYHbIX BOPOHOK M NPOM3IBOACTBA CTPOMTE/bHBIX pa6or,
HO KaK MOXHO 6aMyke K TOYKaM HabmofaeMOro 3faHHA HMJIM COOpY-
xeHus., OmbIT MOKa3hIBAeT, YTO 30HA AKTHMBHBIX AedopMauuii TPyHTOB
MOJKeT PacHpOCTPAHATBCA HA PACCTOSIHME, PABHOE ILECTHKPATHOM IIMPH-
He (pyHAAMEHTa 3[IaHHA UM COOPYIKEHMSA.

1 mpOMBILINEHHBIX ¥ TPaAXAAHCKHX 3JaHMA OMOpHBIE BBICOTHBIE
3Haxy pacmonarailor He Gmke 80 M OT 3jaHMmMA, a AJMA KPYMHBIX
TMAPOTEXHHYECKHX COOpY)KeHMA — Ha paccrosHmu A0 1 kM. I'panunei
30HBI PaclpOCTPAHEHHs HANpPSKEHHA B TPYHTAX, CO3INABAEMBIX BECOM
3[a¥AA MIH COOPY)XEHHS, CYHTAIOT IJIOCKOCTb, NPOXOAALNYI0 Yepe3
rpasp (pyHJlaMeHTa N HAKJOHEHHYIO K BepTHKaIM MOA yraoM 25 — 30° .

J1A  mpefoxpaHeHusi OT MOBpeX[eHMiA MalMuaMM ¥ ApYyrux
Bo3ieficTBMA BHelMell cpeAbl ONMOpHble 3HAKH 3alMIIAIOT METAJLIH-
YecKol orpajfioff MM KOJIOANEM, KypraHoM H KaHaBOH.

B KayeCTBe ONOpHBIX BBICOTHBIX 3HAKOB IIpY HAGIIONEHHAX 3a
ocajkaMu 3aaHMH M CoOpyxeHu# cayXkaT PpyHIaMeHTaNbHbIE [TyOHHHbIE
pemepsl, 3aKJIa/blBaeMble B KOPEHHble OPOJbI B BHJE XKeJe300eTOHHbIX
monouuToB (pHc.65,a) MM ApyrMx XECTKMX KOHCTpyKumi. B memax
yao6cTBa BbINIOMMEHMST KOHTPOJISi 33 YCTOWMMBOCTBIO MX Ppa3MellaloT

146



kycramd. Kaxapiif KyCT COCTOMT M3 ABYX-TpEX penepos, pasMelleHHbIX
TakMM 06pasoM, YTOGbl NPEBBINIEHMA MEXAY HHMH MOIIH GHITh
ompegesieHbl ¢ OAHOA YCTAHOBKM HHBEJIMPA NPH JA/IMHE BHIUPHOTO Jyya
no penepos ne 6onee 50 M. IIpu HabmoneHuAX 3a ocagxaMy IO JAHHBIM
NpeBhIIEHNA MEX/ly pelepaMy B TEKyIEM H NMPEAUIECTBYIOIEM IIMKJIAX
M3MepeHn ycTaHaBIMBAIOT HanGonee ycToiMHBbINA penep, OTHOCHTENbHO
KOTOPOTo ONpEAe/IAIOT BeJHIMHY OCaKH.

PACMONOME HIUE
MADKU 8 NAMME

Puc.65. leogeanueckne 3Haky AJ1A HAGMIOJEHNSA 32 OCAJKAMM:

a — ry6MHHBIA penep; 6 — CTEHHON pemep; B — ocafo4HAA MapKa,
3aKpeniseMas B KUpNuYHble WM GeTOHHbIE CTEHbi; I — OCaf0uHaA MapKa,
3axperuigeMan CBapKO# K MeTa/UIMYeCKOH KOJIOHHE; A4 — IiIyOMHHaA Mapka,
3aKperiseMas B 3EMJIAHbIE COOPYXXEHHA, € ~ KYCT MapOK /1S OrpeneseHus

BEJIMYMHBI NIOC/IOHHOIO C)KaTUA TPYHTA

Y CTOYMBOCTE I'TyGMHHBIX PeNepoB KOHTPOIMPYIOT ¥ MO MX KOOpAHU-
HaTaM, KOTOpbI€ OIpeAe/saIoT -Yepe3 NeCATh AHEH mocje 3akJaaakH M B
HavaJje KaxXJAoro LMk/a u3Mepenuii. VaMeHeHHs B KOOpJAMHATaX ONOP-
HBIX 3HAKOB B Pa3JMYHbIX LMKJaX H3MepEHHH roBopAT 06 MX HEyCTOH-
YUBOCTH M 06A3bIBAIOT MCIONHUTENS K NPHHATHIO COOTBETCTBYIOIIMX
Mep.
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['my6unnble penepsl 3ak/afblBalOT NMPH HAGMIOAEHMAX 32 AedopMa-
UMAMK OTBETCTBEHHMIX COOpYKeHuil HuBesnmpoBanueM I xnmacca. Ilpu
mvpespobanus I u III Ki1accoB MCHONBL3YIOT TPYHTOBBIE WJIH CTEHHBIE
penepni (puc.65,6).

I'pyHTOBBIE penephl 3aK/IaALIBAIOT HHXKE YPOBHA MPOMEP3aHHA TPyH-
Ta. Ilo KOHCTPYKUME OHM MOryT GhITh TPyGYaTHIMH MM CBAMHBIMK, CO
cdepuueckoll romoBkoi B BepxHeil wactu. Ilpm ypanenum Habiwo-
naeMoro ofbekta Gojlee yeM Ha 2 KM OT IYHKTOB MCXOAHON reoae3u-
9eCcKOit CeTH, 3aTpPyAHAIONIEM NPUBA3KY K HUM 32/10)KEHHBIX Ha OObeKTe
pellepoB, NPHMEHSIOT YCIOBHYIO CHCTEMY BBICOT.

O6ocnoBannio MecT pasMemeHus TodeK HaGmofeHnii yaeasaiOT
[IEPBOCTENEHHOE 3JHAYeHue M OCYINECTBJAIOT 3TO HAa OCHOBE aHaIN3a
0COGEHHOCTEN TPYHTa, HaTPY3KM Ha HEro, YyBCTBUTEALHOCTH KOHCTPYK-
uMii K ocaakaM M NpEANooKeHu#l O XapaKTepuCTHKe Aedopmanmii.
OnbIT moKa3eBaeT, YTO UH(POPMATUBHOCTb PE3YJIbTATOB HAGMIOAEHHH 32
nedopMannaMM 3jaHAR M coopyxXenui B Goiblleil Mepe 3aBHMCHT OT
MPaBMJIbHOrO pa3MeleHNsA TO4YeK Ha6mofeHuN, B MeHbllek — OT uX
KOJUYeCTBa. TOYKM OOBMHO pa3sMemAlOT B HMOXKHEH YacTH HeCcylux
KOHCTPYKUMi, MpHMEPHO Ha OJHOM YpPOBHE, B MECTaX, TyBCTBHTEJIbHbIX
K OCajlkaM ¥ HM3MEHsIOleHCca HarpysKe, TO €CTb TaM, A€ OXHAAIOTCA
HauG6O/IbIIME CTOKM BOABI; B YIJax 3JaHuif, HAa CTBIKAX KallUTaJIbHBIX
CTeH, B 30HaX HauMGonbIUMX HANpsIKEHUN HecymMX KOHCTPykumit, mo
06e CTOPOMBI OCAJOYHBIX M TE€MIlepaTypHbIX IIBOB.

Ha xupnvdmbix JKAIBIX ¥ O6imecTBeHHbIx 6€CKApPKACHBIX 3[AHMAX C
JeHToyHbiM (yHOaMeHTOM TOYKHM HabmoJeHMi pa3MemaloT MO MepH-
MeTpy dYepe3 Kaxable 10~15 M.

1A DpOMBIUIZIEHHBIX COOPYXKEHHMI M KapKaCHbIX JKHJAbIX M obimecT-
BEHHbIX 3JAHMA TOYKM HAOGMIOfEHHA pa3MemaloT Ha KOJIOHHaX IIo
NpOAOAbHBbIM ¥ MOMepeuHbiM OcsAM (e MeHee TPeX B KaXK[OM Hanpas-
JIEHUH ),

Ha 6eckapkaCcHbIX KPYNHONAHE/NBLHBIX JKUIBIX M OOLIECTBEHHBLIX
afaHuAX Ha cOOpHbIX QyHAaMeHTax TOUKH HAGMIOAEHMA pa3MealoT no
nepuMeTpy depel Kaxavie 6—8 M, a Ha cBaliHmix QyHIaMeHTaxX — uepe3
kaxabte 10—15 M 1o MPOAOABHBIM M MOMEPEUHLIM OCAM.

Ha coopyxeHMAx THma AbIMOBbLIX TPy6, AOMEHHbIX IeYedl M T.m.
pa3sMelNaloT N0 NEPUMETPY He MeHee YeThipex ToYeK HabmoaeHni.

Ha IuApOTEXHMYECKHX COOpPYIKEHMAX, pa3fefleHHbIX Ha CeKIuH,
pPa3MeLIaloT He MeHee TPeX ToyeK HabmiofeHmit Ha KaXAYIO CEKLHIO, a
NpPH IIKPHHE CeKIMH Gosee 15 M — He MeHee YeThbIpeX TOYeK.

Ha mpuyambHbIX ¥ TOAMOPHBIX CTeHaX TOYKM HaGiaoneHui
pa3sMellaloT MO NepyuMeTpy dYepe3 Kaxable 15—20 M.
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s onpefeneHns KpeHa u CTpeJbl mporu6a BeayT nabaoneHus 3a
TPEMSA-AECATBIO TOUKaM#, PACIIOJOMKEHHBIMY BOJb UCCIEAYEMOH OCH.

Touxyt HabmoeHMH 3aKpeNUIAIOT HA 3AAHMAX M COOPYIKEHHAX
OCa/IOYHBLIMH WM KOHTPOJbHbIMYM MapkaMu. OcaJo4Hbie MapKy M3roras-
JIABAIOT B BHJE IUIThipeli, 60JTOB, OTPE3KOB YIJIOBOM CTAMHM M KOCThbLIei
AnuHOR 10 15 CM Npy KPEN/IeHHM K KaMEHHhIM CTEHaM ¥ 10 5 cM npu
KpEIIEHUH! MX K METaIJAMYeCKHM KOHCTpyKumaM (puc.65,6,r).

Jna Gonee yerxoii pukcaumy Mapok ¥ yAo6CTBAa YCTaHOBKM Ha HMX
pefikM KOHIlAaM IUTbIped, 6OJNTOB MM KOCTbLIEH IPeABAPHMTE/NbHO IIpPH-
a210T chepuueckyo UM noiycgepudeckyio ¢opmy. Ilpu 3akpensenuu
B CTEHY OHM BBICTYIAlOT U3 HE€ Ha PacCTOsIHME 10 4 CM.

B oTaenbHBIX CiAy4anax, HanpuMMep, NMPH AOJrOBPEMEHHLIX Habaiope-
HMAX 32 OCAaJAKaM¥ COODPYIKEHMi, INAMATHUKOB MCTOPMM apXMTEKTYDbI,
[IPDUMEHSIOT MapKH C I[IPEJOXPAHMTENbHBLIMK KOJANMAYKAMH ¥ MapKu
CKPBITOTO TMIIA C 3aBYHYMBAIOIIMMHUCA 6OJITaMU.

_IlIpy nHabmoaennax 3a pedopMaumaAMy 3IeMJLAHBIX coopymel-mﬁ
(koThoBaHa, AaM6bl, INIOTMHBI ¥ T.I.) TPHUMEHSIOT CIeLMAsIbHbIE
[JTyGMHHbIE MAapKH, [TO3BOJ/IIIOIME M3MEPATb CMELIEHMA CKDBITHIX TOYEK.
Hanpumep, pas onpegenennsi Beav4MHbI IMOABEMA [HA KOTIOBaHA
NPUMEHAIOT MapKy ajunoit 0,5 M (puc.65,n), 3aknambiBaeMylo B mpo-
6ypenHbie ckBakunbl Ha 0,8 M HMKe TMpPOeXTHON OTMeTKM AHAa KOTJ/IO-
BaHa. Mapkyu 3aknaafgblBaloT [O Hayasa 3JeMasHbix pa6or. Jdas sroro
o6cafinbie TPyObi CKBaXKuHbl MoaHuMawT Ha 0,5 M ¥ 3aTeM B CKBaKuny
3asuMBaOT caoil GeroHa ToamuHoM 0,25 M, B KOTOpBIl BAaBIMBAlOT
MapKy.

BoicoTy Mapok ompenessioT 40 Havyalda 3eMJsiHbiX pa6oT MO OTBec-
HOM pYyJeTKe ¢ Ivpell Ha HMXXHEM KOHLe, a 3aTEM CKBAXXWHY 3achlNaioT
MeJKMMHM KyckamMu aje6acTpa MJAM KMpPNMua M M3BJEKAalOT 06CafHYIO
Tpy6y. Ilocre paspa6oTk KoTJIOBaHA y6upalOT 3acChIIKy HaJ MapKaMH M
BHOBb OIIPEAENAIOT UX BBICOTY. Pa3HOCTb BBICOT MEPBOrc M BTOPOIO
Pe3yAbTaTOB MPeACTABJIAET BEJHYMHY NMOAbEMA JHA KOTJIOBAaHA.

1A BBIYMCJEHUA BEJHYHHBI NOCIOHHOIO CXKATHUA IPYHTOB 3aKIaJbl-
BAlOT KyCTBHl MapOK HAa Pa3JM4YHYIO TTy6MHY C OCHOBAHWSAMM HA IPaHu-
uax naactos rpynra (puc.65,¢).

Bce 3akpenieHnble reojeadeckue 3HaKy CAAIOT HA XpaHeHHe MPOU3-
BOAUTEMO PaboT crposmeroca o6bekTa WM 3KCIUTyaTHpyloule#h ero
OpraHM3alMy [0 OTAeNbHOMY AKTY.
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51. NepnoanYHOCTL U TOMHOCTL 3MepeRnA AedopMaLni

Ilpu paspaGoTke Meroauku HabmioneHuidt 3a gedpopMaumsaMu 3gaHuil
¥ coopyxeHuit OGOCHOBaHMIO MePUOAMYHOCTH M TOMHOCTH HIMepeHui
yZAemstioT oco6oe BHHM3HHe.

H3Meperne ocaakM cTposIMXCA 3AaHUB M COOpYXKEHHH HaYMHAIOT
cpasy moc/ie Hayajia BO3BeleHHs (DYHAAMEHTOB MJM KJAAAKH IOKOJA.
Ecay mepBbi LMKJA MaMepeHHit BBINOJHEH C OMO3AHUEM, TO IIOCJE-
aAyioummne HaMepennsa OyayT obeClieHeHbl B CBA3M C HEBbUICHEHHMbIMU
TIpUYMHAMM yaKe IIPOHIOLIEAIeH OCaaKH.

YacToTy M3MepPeHHA 0CaJOK B OCHOBHOM YBA3bIBAIOT C BO3pacTaHHeM
Harpy3KH Ha TIPYHT OCHQBaHMS M pa3BuTHeM ero fedopMauvy BO
BpeMeny. Kakx oTMedasoch Bblllle, NMPOAOIKUTENBHOCTb OCaJKU I'PYHTa
OCHOBaHMSA 3aBHUCHUT OT €0 CTPOEHMSA, COCTaBa U (PUINYECKOTO COCTOAHUA
M MOXeT Kone6aTbCA B IIMPOKHUX Ipefenax. Bo MHoOrux ciayyasax oHa
3aBepIlaeTCA N0 OKOHYAHMH CTPOUTENBCTBA, HO MOXET IPOJO/IKATHCA B
TeUeHue MHOruMx Jer. BuicTpee 3amepiuaiorcs AedpopMaumy CKaJbHBIX U
HeCYaHhIX [PYHTOB, 3HAYHTEIbHO MeJJIEHHEE — IIMHHUCTBIX.

IlepBbIft UMK M3MepeHys OOBIYHO HAYHHAIOT TOr/A, KOTAa AaBJeHue
¢dyngaMenTa Ha TPYHT COCTaBAfeT 25 % OT Beca 3[aHMA MJIM COOpY-
xenus. [locjeayiommMe LMKJIbI M3MEPEHMH O0CAOK BBINOJHAIOT TpH
nocTHkeHMn Harpyaku B 50, 75, 100 % or Beca amaHua M coopysxeHus
WM [TOCJIe BO3BE/IEHHA KaXKJOro 3Taxa.

Ilpn crpovTenbCcTBE KpYMHONAHEALHBIX 3AAHMHA M3MepeHMe OCafOK
BBINIOJIHAIOT TIOCJTEe BO3BeAeHMA (yHIaMEHTa, MOHTaXKa BTOPOIO 3Taxa,
KOpOOKH 3jaHNA U Mepea cfaveil ero B aKCIAyaTalUMIO.

Ilpy BLIMONHMEHMH NOBTOPHBIX IMKJOB M3IMEPEHHH YYMTBIBAIOT
HefcTBye pa3nMyHbIX (PaKTOPOB — IpOBejieHUE NMOA3eMHbIX paboT, BO3-
BeficHHEe B HENOCPEACTBEHHOM 6.au3ocT GoiabLIMX COOpYyKeHHMH, n3me-
HEHUS TEMIIEPATYPHOTO peXXMMa TPYHTa OCHOBAaHMA, YPOBHA IPYHTOBbIX
BOA, AMHAMHYECKHX HArpy3oK. B Takux c/ayyasdx BbIOJHAIOT H3MepeHue
OCaloK [0 M MOcNe NPOABIEHHA W Yy4eTa yKalawubix ¢akropos. Ilo
HOJyYeHHbIM [AHHBIM KOPPEKTHUDPYIOT rpauK paGoT MO MIMEPEHHIO
ocaJIoK.

IIpoMexyTKM MexxAy LMKJIaMM H3MepeHHH yMeHbLIAlOT NpH BO3pac-
TaHUU CKOPOCTH OCA/IOK H MOABJIEHHH TPeINyH, HeJONMYCTHMbIX KPEHOB U
apyrux onacubix Jedopmanuid. Ilocae okoHYaHHA CTpOMTEIbCTBA
3JaHMA MJIM COOPYXKEHMA IEPHOAMYHOCTD HMIMEPEHHMH OCafOK H3Me-
HsieTcsi. B mepuoa mepBbIX ABYX JeT 3KCILIyaTalMM M3MepeHHs BBIIOJ-
HAIOT He MeHee YeThbIpex pa3, NMPHYPOYMBAA MX K Pa3jHYHbIM Ce30HaM
roga. Ocaaky COOpy)KeHHs, BO3BEJE€HHOTO HA MECYAHOM TPYHTE, peKo-
MEHAyeTcA u3MepATb vYeped 5-6 Mmecsanes. Habaronenns 3a medopma-
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IMAMH MPEKPALIAIOT TOJBKO TOLAA, KOTAA CKOPOCTh OCAAKM He IpEBbI-
maer 1-2 MM B roa. HaGmogeHuss BO30GHOB/SIOT NpH NOSBIEHHH
NpHYHH, CNOCOGHBIX BbI3BATh HOBble OCAAKM M AedOpMalMM 3jaHuMi,
COOpYIKeHMIk.

Onpenenerne TOYHOCTH u3MepeHms aeopMauui HOPOM3BOLAT B
3aBHCHMOCTH OT OXKM/IaeMbIX KOHeYHBIX Ipe/le/IbHbIX 3Ha4YEeHMH Be/MuuMH
nepeMellleHH i, yCTaHOBJEHHBIX NMpPOEKTHOH AOKyMeHTaumedl, no ¢popme
Taba.3.

Ta6auna 3

OnpeneneHvie TOYHOCTH HIMepeHus gecopmauuil

PacyerHas BenMvuMHa
BEPTHKAJIbHBIX HJIM JomnycTHMas NOrpeurHocTb N3MepeHus

TOPH3OHTAMbHBIX I€- | IepeMelneHMs, MM, [UIA Pa3JMYHLIX [PYHTOB
pemelnennit, npeay-

CMOTpEHHAA MPOEK [IPH CTPOUTEILCTBE IPH 3KCILUTyaTauuy
TOM, MM mecyauble | IIMHMUCTBIE | IeCYaHble | TIMHMCTbIE
Ho 50 1 . 1 1 1
50-100 2 1 1 1
100-250 5 2 1 2
250-500 10 S 2 S
500 15 10 S 10

ITlo pansbiM Ta6a.3. ycTaHaBAMBAIOT KJACC TOYHOCTH H3MepEHMSA
BEPTHKAJIBHBIX ¥ TOPU3OHTAJIBHBIX IlepeMelneHuit QynIaMeHTOB 3maHui
¥ coopyxenuil (Ta6n.4).

Ta6auna 4
YcraHoBneHHe Kiaacca TOUHOCTH M3MepeHHH

Kunacc TounocTu HomycTuMast morpemrHoCcTh UIMepeHUs
M3MepeHud nepeMeleHud, MM
TOPH3OHTAJIbHbIE BEePTHKAIbHbIE
I , 2 1
II 5 2
II1 10 S5
1A% 15 10
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B ciayyae OTCYTCTBMA pacyeTHbIX BEJMYMH BEPTHKATBHbIX HJIH
TOPH3ONTANbHBIX NepeMellleHHH pexOMEHAYeTCa YCTaHaBIMBaTh CIEAYIO-
muil Kjacc TOYHOCTH M3MepeHns nedopMauMi [aA 3JaHMA M CcoOpy-
JKeHMH:

I — anuTenbHoe BpeMA HaXOAAIOMXCHA B SKCIIYaTauM, a TaloKe
BO3BOAMMBIX HA CKAJIbHBIX Y MOJYCKaIbHBEIX TPYHTaX;

Il — BO3IBOAMMEIX Ha MECYAHBbIX, [MIUHUCTBIX ¥ APYTHX ‘CHUMAEMBIX
rpyHTax;

III — BO3BOAMMBIX Ha HACBIMHBIX, NPOCAAOYHBLIX M APYIHUX CHJABHO
CXHMaeMbIX IPYHTaX,

a TakKKe:

IV - nna semnansbix pa6ort.

Kak npaBuno, npn Habmogenmsax 3a ocaaxkoil rpynta moa ocobo
OTBETCTBEHHBIMH M YHHKAJIBHBIMM 3IaHUAMYU M COOpYXeHMAMH (BbICOT-
nble afanua, IDC, ADC, 3neBaTophl ¥ T.I.) NPHUMEHAIOT HHUBEIMPOBA-
nue I wiacca TouHoctH waMmepenmsn. Habmopenusa 3a JpyruMMu rpax-
JAaHCKMMH ¥ TPOMBILIIEHHBIMH COOPYXEHHAMM BBIIOJHSAIOT HUBEJUPO-
pauueM II u III knaccos.

Husenvposanne 111 knacca TOUHOCTH M3MepeHHA OCAOK NPUMEHAIOT
B TeX CJydasax, KOTAA CPeAHsA CKOPOCTb OCAAKH 3JaHMA MIH COOpYKe-
HUA NpeBbillIaeT 5 MM B Mecsau. IIpu MEHbIIMX CKOPOCTAX OCAJKH 3TOT
MeTO[ Hellenecoo6paseH 13-3a HEJOCTATOYHON TOUHOCTH.

Hnsn aganuit M3 kupnu4a, 6I0KOB M NaHeneidl MONMYCTMMYIO IOTpeLI-
HOCTb M3MEPEHNA MOXKHO YCTAHOBMTL IO NPeEAeJbHON BeInuuHe OTHOCH-
TeJabHOro mporu6a HeCymux cteH Sg,, = 0,001-0,0013 o AnvubI M3ru-
6aemoro yyactka. Tak, maf y4actka crenhi aavHoi 80 M
Snpea = 80-104 MM,

JlonycTHMYI0 MOrpelIHOCTh H3Mepenva JAedopMaudii NpYHHMMAIOT
paBHo#t 0,1 S;,., , TO ecTb B Halllem mpuMepe Ay, = 8-10 Mm. Orciona
CpeAHss KBaApaTH4YeCKan IOrpelllHOCTh U3MEPEHUt cocTaBaAeT 4-5 MM.

O6ocHoBanye TOYHOCTH u3Mepenus gAedopMauuit Heo6xoauMO
YBA3BIBATH C YACTOTOW u3MepeHuM, MOTOMy YTO OT 3TOr0 3aBUCAT Kak
IIOJIHOTA W [JOCTOBEPHOCTb IOJAYYEHHbIX [AHHBIX, TaK M CTOMMOCTh
reogeanyeckux paGor. PaspeikeHHble HAGMIONEHNA HE MOTYT OGECHEYUTD
NOJY4eHNsI AAHHBIX, XapaKTepu3ylommuX fAeAcTBMTeabHbIA X0A aAedop-
Mauui, a CAMIUKOM 4YacThie ¥ BLICOKOTOYHBIE npuneny-r K H3JIULIHUM
3aTpaTaM Cpe/ICTB HA M3MEPEHMHs.
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52. MeToab! uamepeHun aedopmauuii

W3mepenns nedpopMaunit 3naHuil ¥ coopykenull BHINONHAIOT reofe-
IMYECKMMH M Hereofeaudeckumu Metogamu. leopmeanuyeckue Merompl
AAI0T BO3MOXHOCThL ONpe/e AT a6CO/IOTHbIE H OTHOCUTEAbUbIE BEIHYH-
HbI OCAZKH 3faHui (CoOpyskeHuN) UIU UX IIEMEHTOB.

3a a6comoTumie OCaJKH NPHHHUMAIOT BEPTHKANbHbIE CMELIEHHSA,
H3MepEHHbIE OT PpENEPOB, HE W3IMEHAIOWMX CBOEr0 BLICOTHOrO MOJO-
XEHUA BO BCe MEPUOAbl HabiiofeHHA. 32 OTHOCHTEJbHbIE OCAJIK{ IIpy-
HMMAlOT BEPTHKAJIbHbIE CMELIEHUA, U3MEPEHHbIE OTHOCHTEJBLHO IPOM3-
BOJIbHO BLIGpaHHO# TOYkYM 3naHus (cOOpy)KeHUs) Unu penepa.

Hereonesnyeck¥Mu Me€TOzaM¥ ONPEAEAIOT TOJbKO OTHOCHTE/bHbIE
OCaJK¥ 5JIEMEHTOB 3faHusi uau coopyxenus. Ilpu 3rom ucnomsayior
OTBECBbl, KJMHOMEpPbI, AePOpPMETpbl, MHKDOKPEHOMETPbl H ApyTHe
CpPelCTBa H3MepeHHA. OJTH MNpuUGOPHI JaKPENJAIOTCA Ha 3HaHUH
(coopyxeHHH) MM BHYTPH HeEro M TO3BOJAIOT H3MEDATb CMeIUEHHE
aneMeHTOB 3naHus (COOpyXeHUsi) IpaKTH4YeCKM HempepbiBHO. IIpouecc
H3IMepEHHH MOMET GbITb ABTOMaTHIMPOBAH.

lFeogesnyeckne MeTOabl M3MEPEHMA OCAJ0K IIO3BOJAIOT IOJy4aTb
NOJHble U AOCTOBEPHBbIE AaHHLIE 06 ocaakax 3maHus (coopyxkenus) B
LEJOM HJIM €ro 3JEMEHTOB B €AMHOH cHCTeMe KoopauHar. K stumM
MeTOAaM OTHOCSITCA: FeOMETPHYECKOE, I'MAPOCTaTHYECKOE ¥ TPUTOHOMET-
pHYeCKOe HMBeNIUPOBaHMe, MHKPOHMBeNIHpOBaHue, oTorpaMMeTpusn.
OCHOBHBIM M3 HHMX ABJIAETCA METOJ FeOMETPHYECKOrO HUBEIHPOBAHMA.

Metoa reoMeTpHYeCKOro HHBEAHPOBAHMA IIOIBOJIAET BbIMOJIHATH
Ha6I0[eHNA 3a OCaJKaMy 3[JaHwii M COOpy>eHuil Mo nmporpammam [-IV
KJIacCOB TOYHOCTH M3MepeHuA. BLICOKOTOYMOE HMBEIMPOBaHHE KOPOT-
KMMM Jy4amMu I[IO3BOJSIET ONpeAe]ATb Pa3HOCTb BBICOT ABYX TOHYEK,
pacnojioxeHnblx Ha paccroaumu 10-15 M, co cpennelt kBaapaTuyeckoit
norpewnoctsio 0,03-0,05 mM. IlpeBbiulenve MeXkay TO4KaMu, yAaseH-
HbIMM Ha HECKOIbKO METPOB, OIPEAENAETCA C MOTPELIHOCTBIO
0,1-0,2 mm.

STOT METOA MO3BOJISIET BHINIOJIHATL H3MEPEHMA C BHICOKOH TOYHOCTBHIO
B CJOXHBIX YCJIOBMAX CTPOUTE/JbMOK IJIOINAAKH, CO CPABHUTEIbHO He-
6O/bIIHMH MaTEPHAIbHbIMH 3aTPATaMH.

K ocHoBHbIM HegocTaTKaM MeTOJa reOMETPHYECKOTO HMBEIMPOBAHUA
OTHOCATCA: TPYAHOCTb ABTOMATH3IALMH H3MEpPEHMil, CIO0KHOCTb HMBENH-
POBaHNA B TPYAHOJOCTYNHBIX MECTax, OTCYTCTBME CHCTEMBLI AMCTAHIIMOH-
HOTO cheMa MMOpMaLMH, palMelueHHe OCAAOYHEIX MapOK Ha 3JaHMAX U
COOPYKEHHMAX, HACBILIEHHbIX 060pyAOBaHKHEM He B MeCTaxX OCajoOK, a B
MeCTax, Hau6oJee JOCTYIHbIX MJIA HaGMIOfAEHHH.
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OT 3THX HeJOCTATKOB CBOGOAEH METOA THAPOCTATHYECKOTrO HMBEJTH-
pobaEMs, KOTOpHI# ofecneyMBaeT NpH GJarONPHATHBIX BHENIHHX YCJIO-
BuAx GoJjiee BBICOKYI0O TOYHOCTb OINpEAEJIEHMA NpEeBbIILIEHHNA: CpeaHssa
kpajparvyeckas norpemHocts 0,01-0,02 MM mpu paccroamuy mexay
Toukamy 10 40 M. '

IIIupoxoMy npHUMEHEHHIO MEPEHOCHBIX MMPOCTaTHYECKHX HHBEIHPOB
NPENSTCTBYET OrpaHW4eHHe JHANA30HA M3MEPSEMEBIX BEJMYMH M CYINECT-
BEHHOE BJIHAHME HA TOYHOCTh M3MEPEHMs BHEIUHMX YCJIOBHH (Temme-
paTypsl, u3MeHeHMH aTMocdepHOro AamieHus, BeTpa). I'mapocTaTHyec-
KOe HHBEJMPOBAHWE MCIOJb3YIOT B OCHOBHOM IIpY M3MEpPEHHM OCaJ0K
¢yHI1aMeEHTOB, 31€MEHTOB KOHCTPYKIIMII MM TEXHOJOTMYECKOro o6opy-
[JOBaHUA B TPYAHOAOCTYNHBIX JJIsi [EOMETPUYECKOTO HHUBEJMPOBAHMS
MECTaX, pacHo/OKEHHBIX Ha OJHOM YDOBHE BHYTPH 3[aHMsi MJIM COODY-
JKEHUS.

MeroJ TPHrOHOMETPHYECKOTO HMBEJIMPOBAHMA YCTYINAeT MO TOYHOC-
TH_[eOMeTPHUYECKOMY M TMAPOCTAaTHYECKOMY, HO B OTJIHYME OT HMX MMeeT
JOCTOMHCTBO — IO3BOJISIET ONpeJesATh OCAJAKH TOYEK, PaClOJOKEHHBIX
Ha pa3JM4HbIX BBICOTAX B TPYAHOLOCTYNHBIX MecTax. HamGosee BbicO-
Kasd TO4HOCTb onpefenenms ocagok (0,5 mMM) Moxer 6bITb AOCTHrHyTa
HHMBEJHPOBaHueM KopoTkumy jaydamu (10 20 M). B cpaBHeHMH C reoMer-
PHYECKMM 3TOT METOJ IIO3BOJIAET M3MEPATb C OAHOM CTaHIMM 3HAYM-
TeJIbHble ITPEBBILIEHMS, OTNaJaeT HeoOXOJUMOCTb B peikax M ocafoy-
HBIX MapKaX. BMecTO MapoK MOYKHO MCIIOJb30BAaThb OTKPack¥ M JApyrde
obneryeHHble 3HaKH.

TpuroHoMeTpyyecKoe HHUBEJIMPOBAHME IPUMEHAIOT B TOM CJHydae,
KOI/la M3MepeHHe 0Cal0K 34aHUN M COOpyxeHMH MeTO4aM¥ TeOMETPH-
YeCKOT0 MJM TMAPOCTAaTAYECKOTO HMBEJMPOBAHWA BBIOJHUTbD He
NPEACTABJIAETCA BO3MOKHBIM.

Mukpouuse MpOBaHHEe HE 3aMeHSET, a JUIUb JOHOJHSET TeOMETPH-
4YecKOe MM THAPOCTATHYECKOe HuBeaupoBahue. OHO IIMPOKO IIpUMe-
HAETCS NpPH CTPOMTENBCTBE M SKCIUIyaTallMH HHIXKEHEPHBIX COOpPYIKEHHMIA,
[U1A KOTOPBIX XapaKTepHbl BHICOKHE TPeGOBAHMA K TOHHOCTH MOHTAXA M
BbiBEpKe TexHonorudeckoro o6GopynaoBauus. Hcmomb3oBaHHe MHKpO-
HVMBEMPOBAHUA LENeCO06PAIHO DU OMNpefeeHHH OCaJOK TOAbKO 6iH3-
KO pacrno/oXeHHBIX TOYEK C PaCCTOSHMEM MEXAYy HHMH B mpenenax 1 m.
Hanpumep, npm HabmofgeHuu 3a CTaGMIBHOCTBIO pPadaMYHOIO poja
HaNpaBJAIONIMX M OTAENbHBIX KOHCTPykuwmit (6anok, ¢epM, ¢yHaa-
MEHTOB), a TaK)Ke IpH ONpeJeNeHNH HAKIOQHOB M aedopMaumii TexHo.o-
rM4eCKOro o60pya0BaHMA. JTOT METO/J OTJIHYAETCA NPOCTOTOH M BbICO-
KO TOYHOCTBIO IPOIIECCA M3MEPEHHA.

MororpaMMeTpHYecKHit MeTO] IPUMEHAIOT NIPH OINpe/ieleHHH BepTH-
KaJbHOTO M TOPH3OHTAJIBHOrO CMellleHHii HabmoJaeMblX TOYEK Ha pas-
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AMYHBIX YPOBHAX COOPY)KEHHS B ABYX M TPeX KOODAMHATaX. 3TOT MeToq
NO3BOJIAET BBIMOMHATL Habil0AeHHEe C BLICOKON TOYHOCTBIO M NpoOu3-
BOJMTENIBHOCTBIO TPYA2 32 GOJBLIMM YHMCJIOM KOMIIAKTHO PAaCHOJOXEH-
HBIX TOY€K HAa OTKPLITHIX 0603peHHI0 cTeHax coopyxenuA. [Ipu neo6xo-
HA¥MOCTH, BCe H3IMEPEHMA MOXKHO MOBTOPUTDb IO POTOCHHMKAM.

Ilpu nHabmoneHuax 3a aAeopMalMAMM IHOJYYAeT Pa3BUTHE MpUMe-
HEHHE JIAJEPHbIX YCTPOMCTB, OCHOBAHHBIX HAa H3IMEPEHHH CMeINEHHi
TOYEK OTHOCHTEJbHO CBeTOBOro Jayya. Hanpumep, an1a ompeaenenus
aedopMauuii KPYMHbIX COOPYXKEHMH YyXe MCIIOAb3YIOT Ja3epHble UHTEp-
¢epoMeTpbI, MO3BOJAOIINE M3MEPATb CMeLIEHMA C OIMOKO mopAgka
10-7-10-8,

Hdna onpepenenun nedopmaunit He60abMMX O6BEKTOB M OTAENbHbIX
KOHCTPYKIMA MOTyT ObITb HCIOJbL3OBAHBI METOABI Ja3epHOM roJjorpa-
¢uu, nospoisiomMe 3anucbiBaTh u3o6paxenue mnpeaMera Ha ¢OTO-
IITaCTHHKY.

53. UamepeHune ocapkm
METOA0M reoMeTPUYECKOro HUBENNPOBaKUA

Hamepenne ocaaxy 3ganuii HIH COOPYXKEHHUH METOAOM TeOMETpH-
YeCKOTO HHMBEJIMPOBAHUA COCTOMT M3 NIEPHOAUYECKUX ONpeae/eHuil OTMe-
TOK OC2[I0YHBIX MApOK OTHOCHMTEJIbHO PEneposB.

CHavana nupeaupyioT xoibl I-II kjaaccoB To4HOCTH, NMPOJIOXKEHHDbIE
Mexay ¢yHAaMeHTANbHbIMM penepaMu. Eciau pemeprl pacmosoKeHbI
KycTamMu mno 2-3 pemepa B IpyInIe, TO Npe/ABapHTENbHO HUBEINPYIOT €
oaHoit cranuMM pemepa B Kawaoit rpynne. Pacxoxxaenue BbicOT AsA
penepoB ogHo# rpymmbl He ago/xkHo npeppimats 0,3-0,5 MM, B
AajlbHeHIIEM B HMBEJWPHbIA XOJ BKJIOYAIOT JHULIL OJMH peIep IpyInibl,
Han6oslee YCTOMYMBLIA ¥ YIAOGHBIA [/A BbiMOJHeHus pa6or. 3aTeM AJs
onpenesieHUsI OTMETOK OCAJOYHBIX MapoOK NPOKJAAbIBAIOT HHMBEJHPHbIE
xoabl II-IV knaccoB TOYHOCTH, COeAMHsIOIIME BCE OCAMOYHbIE MApPKM ¥
pernep.

HupennpoBaHHe BBINOJHAIOT B COOTBETCTBMM C OCHOBHBIMM TEXHM-
4eCKMMH XapaKTEPUCTUKAMH H AOMycKaMy, YKa3aHHbIMHM B TaGuI.S.

IIpu arom co6miOmalOT CAEAYIOMYI0 TEXHOJNOTMIO AMA Pa3AMUHBIX
KJIaCCOB FeOMETPUYECKOIO HUBEINPOBAHMSA'

I xnacc — qBOHHBIM rOpH3IOHTOM, CNOCOGOM COBMEILIEHHA, B NPAMOM
¥ 06paTHOM HANPABJIEHHUAX WX 3aMKHYTBHIN XOJOM;

II-III xnmacc — ogH¥M TOPU3IOHTOM, CIIOCO6aMM COBMELIEHHMA M HaBe-
JeHHs], a TaK)Ke IAMKHYTHIM XO/JO0M;

IV xaacc — oaHMM ropu3oHTOM, CIOCOGOM HaBelEHHA.
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Jlpyrie XapaKTepHUCTHKH M LOMYCKM TeOMETPHMYECKOIO HHMBEJIMDOBA-
HHUA NpeACTaBJeHkl B Taba.5.
Ta6auua 5
Texnuyeckne XapaKTepPHCTHKM
H JOMYCKH reOMeTpUYEeCKOro HHBE/MPOBAHHA

IIpu6opel, TeXxHHYECKHE
XapaKTEPHUCTHKH H
JIOIyCKY reoMeTpH4YeCKOro

Knacc nuBeauposanus

HHMBEJMPOBAHHA I 1 111 v
Hupemupn H-05 H-1, H-2 H-3 -
Peitxn PH-05 (oanoctopoH- | PH-3 (aBycropon-

HM€ MHBapHble IUTPH- | HHe LIAIEYHbBIE)
XOBbie)
Uucao cTaHumMi He3aMKHY-
TOro xoja, He GoJee .2 3 S 8
JliuHa BM3MpHOro Jyda,
M, He 6oJlee 25 40 50 100
BeicoTa Ham mpemATCT-
BHEM, M, He MeHee 1 0,8 0,5 0,3
HepaBexcTBO Ted Ha
CTaHIMH, M, He 6oJee 0,2 0,4 1 3

HaxoruleHne HepaBeHCTBa
ey B 3aMKHYTOM Xofe,
M, He 6oJjiee 1 2 5 10
JomyctuMas HeBsiska B
3aMKHYTOM XOxe IIPH HHC-

Jle CTaHLuit 7, MM 015vn 055 15Vn 5,047
IlpenenbHas oumbka mnpe-

BBbIIIEHHMA Ha OJHOH CTaH-

LMM, MM, He OoJiee 0,3 1 C 2 4

Ilpy HUBeJMpOBAaHMM MeCTa YCTAaHOBKH TpH6Opa 3aKpeIIAIOT
IITBIPAMH B TIPyHTe MJM IBo3asMu B acdanbre. IIpu noBTOpHOM
HUBEJMPOBAaHNM IPHGOD YCTAHABJMBAIOT Hajl 3THMMH ke 3Hakamu. Ilpn
HUBEJMPHBIX XOJaX OJHM Ocazouible MapKW ABJAIOTCS CBAIYIOIMMH, a
Rpyrve — npoMexxyTounnimMu. Ha puc.66 npeacraBieHa cxeMa HuBe/mp-
HOro Xoza, B KoTtopoM Mapku 1, 3, 5, 6, 8, 10 sBAIOTCA CRBA3YOWMMH
TOYKaMM Xoaa, a Mapku 2, 4, 7, 9 — npomexyTounniMn, B xpyxkax
NoKa3aHbl HOMepa CTaHLIMIA.
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Puc.66. CxeMa HHBEJMPHOrO X042
H pacnoJIOKeHHA OCaJOYHBIX MApOK

IIpu GoabioM uMc/Ie OCAAOYHLIX MapOK, OCOGEHHO NPOMENYTOUHDIX,
BbIAEPXKaThb Tpe6OBaHMEe DABEHCTBA IJied NPAKTHYECKH HEBO3MOXHO.
YMeHblleHHe BJIMAHMA HEPAaBEHCTBA IUIEY BBIMOJHAIT CJEAYIOMMMHU
crioco6aMu:

— COOTBETCTBYIOIIMM BbIGOPOM HMBEJMPHBIX CTAHLMIA;

— BBEfICHHEM IMIONPABOK 3a YTOJ HAK/JOHA OCH BH3UPOBAHHA B
OTCYETHI;

— TH{aTeJIbHOH TMOBEPKOA TIJIABHOTO yC/IOBMA TI€OMETPHYECKOIo
HUBeIMPOBaHMA (BU3MPHAA OCh KOJXHA GbITh FOPH3OHTAILHA);

— Hab/oaeHneM OCa0YHON MapKH € ABYX CTAHLHMH.

IIpu oxoOH4YaHMM HMBEIMPOBAHUS NMPUCTYmaloT K KaMepasbHoOil o6pa-
6otke. OnpenesAlOT TpeBBLILEHUA MEXAY CBA3YOIUMH MapKaMu Ha
Bcex cTaHuuax xona. Ilo cymme npeBbllleHM# BBHIYMCIAIOT HEBA3KY
BCEro HHMBEJMPHOTO X0Ja M CpaBHHMBAlOT €€ c¢ ponycrumoii. Ilocae
pacrpesie/leH#A HEBSI3KH IO MCHPABJIEHHBIM IPEBBIMICHHAM BBLIYMCJAIOT
OTMETKH CBAIYIOIIMX OCAJOYHBIX Mapok Mo ¢opMyre

H, =H,_, +h,, (49)
rae H; v Hiy — oTMeTKH mocienyiolleli ¥ npeiuectsyiolleldi ocaaoy-

HbIX MapoK;
h; — ucnpaBJeHHOE NpeBbILIEHHE MEXAY ITUMH MapKaMH.

OTMETKM TNPOMEXYTOYHBIX MapOK BLIYMC/ASIOT Yepe3 TOPHIOHT
npubopa cooTBeTcTByIoLIe# cTaHuMH., OTMETKM OCaf0YHbIX MapOK AaH-
HOTO 1IMKJ/Ia M3MEPEHHA BBIMHMCBHIBAIOT B CHELMANbHYIO BEAOMOCTb OCAZOK
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(1a61.6) ¥ B Heit e BHIYUC/AIOT BEJMMMHY OCANKM KAXKAOH Mapku mo
dbopmyse
S'-=H°—H", (50)
rae H, — OTMeTKa Mapki B HYJIEBOM LIMK/I€ UIMEPEHUS;
H; - oTMeTka MapkH B i-M IIMKJIE H3MEDPEHHSA.

Tabauua 6
BeoMOCTb OTMETOK M OCAIOK OCAJOYHBIX MapoK

Meproabl Haba0aeHNA
Hy1eBO}
Howmep LUK 20.12.97 10.03.98
0CalloMHOMR 4.09.97 S, MM S, MM
MapKH ¢pyHnna- 1 stax 2 3Tax
MEHT '
1 88.320 88.305 15 88.283 37
2 88.305 88.292 13 88.271 34
3 88.118 88.091 27 88.081 37
4 88.411 88.390 21 88.372 39
5 88.335 88.319 16 88.300 35
10 87.983 87.965 18 87.950 33

JInA HarjaagHOro OTo6paKEHMA IIpOLECCa OCAAKH 3AaHMA HJH
cOOpyxkeHHs pa6oTy 3aBeplUIalOT COCTABJEHHEM 3MOP WIM TrpadMKa
ocagox (puc.67).

1 2 3 4 5 6 7 86 9 1w

g 4.09.97 == ¥ Manar
=== S
N, == 20.12.97
7 = .
S
g"” = 10.03.98
40 = : - : ! '
5” —t ? —

Puc.67. I'padux ocagxu $pyHaamMeHTOB
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ITo BhIMMCIEHHBIM OCafKaM OIPEAE/IAIOT OCHOBHBIE XapaKTepUCTHKU
AedopMauuy 3qaHuit U COOPYIKEHHIA.
CpeaHioio ocafiky 34aHHA MM COOPYIKEHHA BLIYMCIAIOT IO dopmy e

S =D.8/n,

raie LS — cyMMa BEJIMYHH OCaJlKM BCeX MapoK;
n — 4YHCJIO BCEX MapoK.

Ornocutenbroe 3Hauenne nporu6a (BeiruGa) BBITAHYTOrO oOTpe3ka
¢ynnaMenTa HaxoasT no ¢opmye

f=[(52_51)-£(53—5,)]/2, (51)

rae S1, S3 — ocaakm KpaliHHX MapoK, PacloJIOXXeHHbIX Ha Tpsamoii
JIHHUM, MM;
S2 — ocajakxa npoMexXyTOYHON MapKH, MM;
I, L — paccTosiHna ot neppoil kpaiiHelf Mapku, COOTBETCTBEHHO,
[0 TIPOMEXYTOUHOM M BTOpPOH KpaiiHell MapOK, MM.

Ecau mnpoMmexyToyHas Mapxa pacllojIOXKeHa IIOCEPEOHHE MEXAY
kpaiinumu, To /L = 1,2 m f =(25- 5, - S,)/2L.

IIpn o6HapyxeHHMH Ha 3JAaHUSX M COOPYXKEHMAX TPELIMH MJH 1NBOB
Hab/I01eHUA 3a 0CaAKAMH BO306GHOBJIAIOT.

54. HabniogeHns 3a TpewuHamu

HepaBHoMepHble ocanky U ae¢opMallMi BbI3BIBAIOT NOSBJIEHUE Tpe-
IMH ¥ IIBOB B HeCYIHX KOHCTpykuusax. HabmoneHue 3a TpemuHamu H
LIBaMH TI03BOJIAET OIpPeAE]NTh B3aMMHble ITIepEMELIEHMS OTAEJIBbHBIX
vacTeil 3naHuit MM cOOPYXeHHil M BBLABUTDH IIPUYKMHBI, CIIOCOGCTBYIOLIME
HX TIOABJIEHHIO.

i1 M3aMepeHHs TPEIMH B CTPOMTENILCTBE NOJB3YIOTCS Pa3JXMYHBIMU
npucnocobaeHnaMr H crniocob6aMu 411 (DUKCHPOBAHMS YIJMHEHHS Tpe-
IMH, UX TTyGUHBI ¥ LHIPUHDI.

YanuneHne TpelMH SBIAETCA OCHOBHBIM IMOKa3aTejJeM pPaIBUTHA
Aecpopmaimii. IIpu 3ToM XapakTepHbl He§oJbluMe TpPEIUMHBI, HAYaJo M
KOHell KOTOPBIX AOJ/IKHBbI GbiThb 3acdhukcupoBaHbl. OmnpeneseHHe KOHLOB
Tpelun Tpefyer oco6oro BHUMaHusA, TaK Kak.BOJOCAHble TPeLIMHbI 6e3
TIOMOUIY JIYTNbI 324ACTYI0 TPYAHO YCTAHOBHUTB,

IIpu HaGmiofeHMM KOHLBI TPEMMH NEPHOJMYECKH OTMeYaloT Ione-
PEeYHbIMM K HMM INTPMXaMH, CAEJAaHHBIMM KPAacKOH MM OCTPbIM MHCTPY-
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MeHTOM. PsjoM co imrpuxom muumryT aaty HabmoseHHsa. B creayiomem
IMK/Ie HabmofeHHH TakMMM JKe IUTPHXAMM OTMEYAIOT HOBble I'DAHMIIBI
TpeiiMH. C NMOMOIBIO MM/UIMMETPOBOI JHHEHKN MIMEPSAIOT pacCTOSHHE
MEXIY CMEXHBIMHM [ONEPEYHhIMM IUTPHXAMH, TO €CThb (HUKCUPYIOT
YAJMHEHHe TPELIMHbI.

Ha puc.68. mpeactaBjeH mnpouecc 3aTyXaHWs a M pa3putHa 6
TPELIMH.

K 4/.74
VAAL /4
19 ¥ 10nme g
v
2y

VY74 q
Puc.68. Ha6monenus Puc.69. Ha6moaeunn
3a YI/IMHEHHEM TPEUIMH 3a PacCKphITHEM TPEIIMH

Hapsaay ¢ 3TMM M3MepAIOT LIMPHUHY PacKpbiTHA TPEeUMH M ¢ IO-
MOLIBIO METAJLTMYECKOro LIyNa — UX [JIyGHHY.

V3MepeHue UMPUHLI TPEIUMH BBIMOJHAIOT CIeAYIOUMMH criocobamMu:

1. IlepneHaMKyJIApHO TpeIlMHE HAHOCAT NPAMYIO JIMHHIO H KOPOTKHE
IITPMXH — LlapanuHb! yepe3 KaxkAable 10 MM, uayliMe napajlesbHO Tpe-
muHe (puc.69). Ilo HaHeceHHBIM LITPMXaM TIPOM3BOAAT 3aMephl
MMJIIMMETPOBOIl JHelikoif B 1MK/IaX Ha6ai0AeHu M [enaloT BbIBOALI O
npoucxoasuieM npouecce. TouHocTs n3Mepenuii cocrasasner 0,3-0,4 mMm.
IT0T cnoco6 NPUMEHAIOT TOTAa, KOTAAa 3aKpellieMHe BCAKUX 3aMETHbIX
npucnocobeHuii HexeJaTebHO.

2. Han6osee pacnpocTpaHeHO HaGMIOfieHHe 3a TPEWMHaMM C IIO-
MOMIbI0 MAaAKOB pAa3JMYHBIX KOHCTPYKLUMH, vallle B BHAe IIJMTOK M3
rMICca, ajge6acTpa HJHM LileMeHTa, KOTOpble 3aKPeIJIAIoT NONepPeK TPEIIHH.
PsoM MM Ha MasKe NMUIYT JaTy M HOMEp, a 3JaTeM Yepe3 OIpe-
ZAejieHHOEe BpeMsi IpoBepsIoT. Ha akTHMBHOHN TpelIHHe MOABUTCA pa3phIB.
Jlaty pasphiBa OTMEV2IOT B XXypHajle HaGIIOfeHHS H 3aKPEI/IAIOT HOBbIH
masak. HcrnonpioBanue MasdKOB [aeT TONILKO KavyeCTBEHHbIE ITOKA3aTe]H
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TOro, 4yro AecopMallMi NPOAOIKAIOTCA MAM 3aKoHuMaMch. HepoctaTok
ciocoba — Tpe6yeTcs MHOro BpEMEHH, a JaHHhle XapaKTepH3yIOTCA Ma-
JIOH TOYHOCTBIO.

Ans nonydeHua KOJMYECTBEHHON XApaKTEPUCTHKH IMOBENEHMA Tpe-
IIMH 3aKPeNJIAIOT 60JIee CJIOMKHBIE MasAsKHM: METAIIHYECKHE, CHAGXeHHbIe
3aKNIafHbIMM YaCTAMH [JI1 TOYHBIX HM3MEPEHHH; MasKH KOHCTPYKUHM
WN.M.JIutenHoBa, KOTOpblE NO3IBOJAIOT Ha6MOaTh 3a pacKpPBITHEM
TPEIMH KaK Ha CTeHe, TaK M B YIJaX KOHCTPYKLMH, a Takxe (PHUKCH-
poBaThb BEPTHKA/IBHOE CMellleHHe OfHON IPaHM TPEIIMHBI 0 OTHOIUEHHIO
k apyro#t; masku O.A.Bennkosa, nossojuaonine olpenesiTs B3auMHOE
CMellleHHe CTOPOH TPEIMHEI B TPEX HanpaBJjeHHAX.

Ana u3MepeHna nedopMalMii B HeCYIIMX KOHCTDYKLHMAX 3[aHHil M
COOPYXEHMII TPUMEHAIOT JecTkMe IabaoHsl — aedopmartopsl. Onu
[I03BOJIAIOT M3MEPATh PAaCCTOSHUE JO ABYX METPOB MeXZY 3aKpeIlJIeH-
HBIMM MapKaMu ¢ TodHocTbio or 0,01 o 0,001 MM.

[na u3MepeHus HMPUHBI AeOPMALHOHHBIX WBOB NPHMEHAIOT
HiesieMepbl, a TaKyKe AMJaTOMETpUYECKHMe CKOObl, pa3paloTaHHble pa3-
HbIMH aBTOpaMH.

Ha6aionenua 3a TpelMHaMy BblilleyKa3aHHBIMU CIIOCOGaMM ITPOCTBI
M yOoo6HbI, HO OHM HMEIOT M CYLIeCTBEHHBIE HeJOCTaTKH. CJIOKHOCTb
M3MepEHHUii B TPYAHOAOCTYIHBIX MeCTaX M TsKEJbIX YCJAOBMAX, a TaKiKe
OTCYTCTBHE BO3MOXXHOCTH aBTOMaTH3allMM Tpollecca HM3MEpPEHHH.
IloaToMy B OTHENBHBIX CJAy4aAX HaGAIOA€HMA 3a H3MeHeHHEM TpellHH
BBIOJHAIT MeTozoM ¢ororpamMerpuu. Ilepuoauveckune ¢HOTOCHHMKM
M03BOJMIIOT C BLICOKON JOCTOBEPHOCTBIO ONpPENe/]ATh COCTOAHME TPEIMH
U MX pa3BUTHeE.

55. NamepeHue ocaaku
METOA0M FrMApPOCTaTUYECKOr0 HUBENMPOBaHNA

IIpr n3MepeHMM OCaJKM METOAOM TIMAPOCTAaTHYECKOIO HHMBEJIHpPOBA-
HHA HCMOMB3YIOT THAPOCTATHYECKHMI HHUBEJMP HJHM CTALMOHAPHYIO
TMAPOCTAaTHYECKYIO cHcTeMy. B npuHIMme rugpocraTmyeckoe HHBEJH-
pOBaHME OCHOBaHO Ha CBOMCTBe CBOGOAHON ITOBEPXHOCTH MHMIKOCTH
yCTaHaB/IMBaTLCA B COOGLIAIOUUXCA COCYAAX Ha OAHOM YPOBHE.

I'mapocTtaTHMecknii HMBEJMP COCTOMT M3 ABYX CTeKJAHHBIX COCYJAOB
wHaHHApuyeckoli OPMEI, COENMHEHHBIX MeXAy coGOil PEe3MHOBHIM
uutairom (puc.70). _

CrexasAnHble cOCyabl M DPE3MHOBbLIM LLUTAHT 3afoJHEeHbl KHILTYEHOH
MojgKpauleHHoif BOJOM MM CIMPTOM TakK, YTO JXHAKOCTH 3aloJHAET
JIMLIb TI0/IOBUHY COCYAOB NPH YCTAHOBKE MX Ha oAuHakoBol Bricote. Ha
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olipaBe COCYA0B HaHeCEHH MMJIIMMETPOBbIE [€JEHMA C Ha4YaJoM LIKal y
OCHOBaHMH ompaBbl. B ToM ciydae, xorga ocHoBaHMs COCYAOB HaXo-
OATCA Ha pajHbIX YPOBHAX, TNIpeBBINIEHHe O6yNeT paBHO PajIHOCTH
OTCYETOB TO ILKaJaM.

il

Puc.70. MmapocraTiyeckHii HuBeMp

Tlepex ucnoOAb3OBAHMEM HMBEMUD NOBEPAIOT IYTEM ABYKPATHOrO
HMBEIMPOBAaHMA MABYX TOYEK MpPH YCTAHOBKE OCHOBAaHHMA pPa3HbIX
cocynos. O6a pesysnbTaTa B mpege/iaXx TOYHOCTH OTCHYeTa [AOJIKHBI GbITh
OJMHAKOBBIMH.

CranmonapHas ruapoctaTuuecKas cucrema (puc.71) cocTout u3
CTEKJAHHBIX TPYGOK-TIbe3oMeTpoB 1, 3aKpernsieMbIX K HUBEJHpPYyeMoit
KOHCTDYKLHH; TEePEHOCHbIX W3MEPHTe/IbHbIX YCTPOHCTB 2, ¢HKcu-
PYeMBIX B TpyOKaxX-nbhe3oMeTpax; HANOPDHOIO pelepByapa 3 ¢ KOHTPO.JIb-
HbIM [bE3OMETPOM H M3MEPHMTEJBLHBIM YCTPOMCTBOM 4, ycTaHaB-
JIMBAEMOTO B CEPEAMHEe HAPOCTAaTHYECKON CHCTEMBI B 3aKPBITOM TOMe-
IeHuy Ha yctoifympom dyHmaMenTe 5.

IInesomeTpnl coeaMHeHb! Mexay coGoif M ¢ HallOpHBIM pe3epByapoM
PE3MHOBbLIMM IuTaHraMu 6, yJIOXKEHHBIMH B 3aIMUTHblE BOJOIPOBOAHbLIE
TPYOBI HM)Ke [TyGHHBI MpoMep3aHusa TPyHTa.

TIpu onpeneneHMM OCAAKM HATIOPHBI pe3epByap CAYXHT B KauyecTBe
onopHoro penepa. B pesepByap HaiuBaeTCs NOAKpalIeHHasd BOAA,
KOTOpas Mo IUJaHraM 3alloJHAET BCIO THAPOCTaTHYeckyio cucteMy. Ilo
HU3MEPUTE/bHEIM YCTpolicTBaM 4 M 2 GepyT OTCYETBI M BBIMMCJAIOT
TpeBbIIIEHHA MeXAy HabaiogaeMbIMH TOYKaMH. BeJHuMHy ocaaky ompe-
AeJAIOT KaK Pas’HOCTb MpeBbIllleHNii B IepBOHa4YaJbHOM M TIOCHEeAYIOLIEM
LHKJIaX H3MEpEeHHI.
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Puc.71. CrauMoHapHas rHApOCTaTHYECKasa CHCTeMa

I'mapocraTHyeckas CHCTEMa MO3BOJUET aBTOMaTHYeckM (pHKCHpOBaTh
npejefbHBE ocagku. [lJA 3TOro M3MepuTeJbHble YCTPOMCTBa YcCTa-
HaB/MBAalOT Ha BCEX IIbE30MEeTpaX, a HMX HIJIbl 3aKpelIAIoT Haj
JKHAKOCTBIO Ha DAaCCTOSAHKM, COOTBETCTBYIOLIEM MpefEebHOMY 3HAYEHHIO
ocagku. Hrmbi coeMHAIOT ¢ MOCTOAHHBIM MCTOMHMKOM Toka. Bo Bpemsn
ocafkM Ha6iaioJaeMoll TOYKM INbEe3IOMETP OIYCKAETCS M Mrja H3MepH-
TEJIbHOIO YCTPOMCTBA, CONMPHMKacaACh C XHAKOCTHIO, 3aMBIKAET 3JEKT-
puyeckylo uemb. B ato BpeMs Ha nyJibTe 3aropaercs CHrHajJbHadA
JIaMITOYKa.

I'mapocraTHyeckuii HHBeaMp, KpOMe omnpeaesleHHsA oCafoK, NpHMe-
HAIOT A/ NepeHeCeHHs OTMETOK B CTECHEHHBIX YC/IOBHAX, NPUBEIEHHS
IJIOCKOCTEH KOHCTPYKIMiA M JeTajlel B TOPH3OHTaJIbHOE IIOJIOJKEHHE,
MOCTPOEHHA HYJIEBBIX TOPH30HTOB COOPYXKEHMH M TEXHOJIOrHYECKOro
o6opyJoBaHHA.

CrausoHapHble rHAPOCTATHYECKHE CUCTEMBI IIPUMEHAIOT NpH HeobXo-
AMMOCTH IOCTOSIHHBIX HaGJII0feHHH 32 0CaKaMH KDPYIHbIX NPOMBILLIEH-
HBIX 37aHMH, THADOTEXHHYECKMX COODYKEHMHl H cJoxHoro o6opy-
A OBaHHA.
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56. HabmoaeHus 3a ropM3oHTanNbHbIMKU CMEeLEeHUsIMU
3AaHVA U COOPYXKEeHUI

IIpu opraHM3ammy HaGMONEHMA 33 FOPUIOHTAIBHBIMU CMELIEHHAMHU
3aKpeIUIOT OMNOpHBle NyHKTHI, HabnoaaTenbHbie cTon6er M nedopMa-
LIMOHHBIE MapKH.

OnopHble MyHKTBI pa3MellaloT 3a NpeaejaMM MoABMXKeK rpyHTa. Ilo
KOHCTPYKIMM M 3aKJaJKe OHM MAEHTHYHbl (YHJAMEHTAJbHLIM perepaM
(cMm.puc.65,a). LleHTp chepuyeckoit rooBkM 0603HAYAIOT HACEYKONH MM
OTBEPCTHEM HeGOJIbIIOro AUAMETPA.

Ha6mopatemmubie cronbnl (puc.72,a) pacrofaraloT Ha CTBOpE M B
TPMaHTyJAIMM. B kavecTBe CcTONGOB TPHUMEHAIOT TPYOH!, 3ajUTble
GeToHOM, MM GeTOHHBbIE MOHO/IMTBI B BU/E YCEYEHHBIX €ThIPEXTPaHHBIX
nupaMufi 2. BeicoTa BBiCTynawoulelf YacTH cTon6a Haa 3eMieil cocTaB-
aser Ao 1,2 M. B Hepxhue rpaum crom6oe 1 BHesbIBalOTCA MeTal-
JIMYECKME IJIACTMHKM C TpeMsl INa3aMu-GOpO3IAKaMM MM KOHUEHTPH-
YECKMMHM OKDYXKHOCTAMHM AJA OAHOOGpPa3HOH YCTAHOBKM TEO4OMMTa M
pusupHoli Mapku. IleHTpoM cTo6a ABNAETCA TOYKA MepeceyeHUs NAa30R.
Fay6uHa 3akJagku cTOJ60B ONpeleNseTcd B KaXAOM KOHKPETHOM
ClIy4ae, ¢ y4eToM IJIy6uHLI mpoMep3aHus IpyHTa M ero ¢u3MKo-Mexa-
HHYECKMX CBOMNCTB.

Hedopmanvonnbie Mapku (puc.72,6,8) pa3MelaloT Ha 3JaHHUAX UIH
COOPYXEHHAX AJA 3aKpellleHHs HabmoxaeMbiX To4deK. Mapku H3aMe-
HAIOT CBOE INPOCTPAHCTBEHHOE TMOJIOXKEHHe TP CMelleHMM 3[aHua WM
COOpYIKEHHS.

Puc.72, 3HaKH 3aKpenJicHHsT TOYEK
NPH Ha6MOAEHNUAX 32 CMEIEHUSIMU:
a — HaGmoxaTenbHblR CTONG; 6 — KepopMaliMOHHAA MapKa C YIIKAMH A/
TOPH3IOHTAIbHON YCTaHOBKH JIMHeiikH; B — AecdOpMallMOHHasA Mapxa C
TOJIOBKOH /1714 ynopa JMHEeRKH HJM TATKH pefiky
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Hedopmaimonnas Mapka nipeactaBiaser co6off  Metaummaeckuit
Auck ], saknaabBaembiii B cteHy 3. Ecom mapka npeamasnavena nns
FOPH3OHTAJILHOH YCTAHOBKM M3MEDHTEJIbHOH JIHMHEHKM, TO OHa MMeeT
cnemnanbiple ymxu 2 (cM.pHc.72,6) [ONA YNOPOB JMHeHKM MM
nosycepuyeckyo roaoeky 2 (cM.puc.72,B) AJA yropa ISATKYM JMHEHKK
MM peliky.

Mapku ANA BH3NPOBAHHA TEOJOJMTOM OOGODYAYIOTCS BH3MPHBIMH
UMIHMHIDAMHM HMJM UIMTKAMM C PacCKpalleHHbIMH CHMMETPHUYHBbIMH
¢durypamu. BusupHbie mpHCNOCcO6/IEHHs YCTaHABAMBAIOT TaK, YTO6bI OCh
UMAMHApPAa WJM JIMHHA CHMMeTPMM ¢MIyphl HIMTKAa COBnajaia c
OTBECHOH JHMHMEH TOMKM HabuiofeHuA, 3aUKCHPOBAHHOH Ha Mapke
nepeceKalolIMMUCS UITPUXAMM MM LIEHTPOM HeGOoJIBIION OKPYIKHOCTH.

JonycTuMas IOrpelIHOCTh M3MePEHMs [OPH3OHTAJILHBIX CMelleHui
3faHMif WM COOpY)KEeHMiHl 3aBMCHT OT HMX THMNA, CBOHCTB [IDYHTa,
CKOPOCTH CMeLIeHHA M KJacca TOMHOCTH MaMepeHua (cM.Tabm.4).

Ha6moneHuss 3a cMelleHHAMH, TaK JKe, KaK M 32 OCaJKaMH, BBINON-
HAIOT UMKJaMM. B mepwon cTpouTe/nbCcTBa MepBBIif UMKA TPOBOAAT A0
BO3AeliCTBMA Ha 3JaHHMe MJIM COOPY)XXEHHE TIODHM3IOHTAILHBIX CHJI.
IMocnenyioime UKMKIbI OCYIECTBIAIOT N0 NporpaMMe HabmioneHuit, a B
nepyoj 3KCIIyaTallM¥ 3JaHMii MM COODYXKEeHMH — He MeHee ABYX pa3 B
roa (BecHoit M oceHbIO).

Ha6aioneHHs NpexpamalT, Korga CKOPOCTh CMeLleHMA CTaHOBHTCH
MeHee 2 MM B rojl, Ho BO30GHOBJAIOT NpH MOABAeHHH aedopMaLKi.

T'opH3oHTaIBHblE CMEUIEHMS Yallle BCETO ONpeleNAloT cJeldyIOoLHMu
reofle3UYEeCKUMH MeTOJaMU: CTBOPHBIM, TPHIOHOMETPHYECKHUM—TPHAH-
TyJIALMM U 3acedeK, a TaKyke KOMOGMHUPOBAHHBIM.

CTBOpPHLEIM METOJOM ONpeAe]AlOT cMellleHHe TPSIMOJHHEHHBIX KOH-
TypoB 34aHMH M COOpyXeHWil — psAlda ¢pyHAAMEHTOB HJM KOJIOHH 3Aa-
HUH, IVIOTMH M T.N., a TaK)Xe cMellleHUe ONO/3HEBbIX MOPOXA, TO €CTh B
Tex cayyasx, xorga HabjioJaeMble TOYKM MOXKHO 3aKpeIMTb Ha OJHOM
muuuM cTBopa. CyHIHOCTH CTBOPHOTO METOJa 3aK/I0vaeTcs B M3MEPEHUM
penuud Cy, C; n C; (puc.73), npeactaBjsomux co6od OTKJIOHEHHS
HabuiogaeMbix Todek 1, 2, 3 OT cTBopa omopHbix 3HakoB A M B.
OTK/IOHEHHA YacCTO OMpeAe/MIOT MO peiike ¢ MHIJHMETPOBLIMHM JfieJe-
HMAMH, TOCTaBJIeHHON! nepneHaukyJsApHO K crBopy AB. Ilpu atom Hax
onopxeiM nyHkToM A (pHc.73,a) yCTaHaBJMBAalOT TEONOJHT M HABOAAT
KPECT CEeTKM HUTelt Ha BM3MPHYIO L€Nb MAapKHM HaZ OMOPHLIM IYHKTOM B.
BepyT orcuernt C;, C; u C; npu ABYX NOJOXKEHHAX KPyra T€OAOJHUTa 1O
M3MepHTeIbHON peliKe, NPUCTAaBIEHHON NATKOM X Hab1i0aaeMOi TOUKe.
Ilo nosyyeHHBIM OTCYeTaM ONpefeNAIOT CpefHHE 3HaYeHHMA M 3alH-
CHIBAIOT MX B BeAOMOCTb cMellenmit (Tabén.7). Ilocme nambHeMHlIMX
AHAJIOTMYHBIX HIMEPEHMH BBIYUCJAIOT BEJMYMHY CMelleHMA Kak
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Pa3’HOCTh OTCYEeTOB No pelike B HaYaibHOM M Ha6/OAaeMOM IepHOAax

BpeMeHH.
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Puc.73. CxeMa HabmioAeHKs 3a CMELLIEHUAMH
CTBOPHBIM METOAOM:
a — C NoMOLIbIO H3MEPUTEIBHON pelKH;
— MyTéM M3MEPEHHA MaJbIX YIJIOB
Ta6aunuga 7
BefoMOCTh rOpH30OHTAIBHLIX CMELEeHHEH
Tepuoab! HabmoaeHMA
Homep | 10.05.97 5.09.97 16.04.98
MapKH | OTcYeT mo { oTcHeT no | cMellleHMe, | OTCHeT IO | cCMeIeHue,
pelixe, MM | pelike, MM MM pelike, MM MM
1 404,5 410,0° -6,5 414,0 -10,5
2 388,0 392,5 -4,5 396,5 -8,5
3 396,0 - 391,0 +5,0 387,0 +9,0
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Ipu HeGosmbiuol n/miHe cTBOpoB (10 250 M) MOXKHO HCNOJIBb3QBaTh
TOPH3IOHTA/IbHblE ILIAUE'[HbE WJH LITPUXOBbIE DEEYKH K Npubop c
njocKonapauie/bHol naacturxoli. IIpu6op, ycraHmoeneHmndi B ogmom
KOHLle CTBOpa, HaBOAMTCA Ha MapKy /[PYTOro KOHUAa CTBOpa, a B
TIPOMEXYTOYHBIX TOYKAX CTAaBUTCA peeYKa, IO KOTOPOH omnpegesseTcs
BeJIMYMHA OTKJIOHEHHA TOYKHM OT CTBOpA.

1A noBblLIEHHsT TOYHOCTH H3IMepeHHil JMHMIO CTBOpa 3aKperfoT
oT Ha6oaaeMbIX Touek Ha paccrosuuu 1o 0,6 M. C 3710l e nemo a1a
TOYHOCTH B3ATHA OTCYETa HCHOJb3YIOT MOABHIXHYIO BH3UPHYIO Mapky. B
3TOM cjydae OTcYeTbl GepyT MO ILIKajde MapKH, YCTAHOBJEHMHOA Ha
Hab/Il0aeMbIX TOYKaX, a BEJMYMHOH OTK/IOHEHHA CYMTAIOT pPa3HOCTb
OTCYeTOB IO HHAEKCY NpH YCTaHOBKE MapKH B CcTBope AB u »
HabaofaeMbIx Toukax 1, 2, 3.

Hnoraa otkroHenne C; onpelesaioT MyTeM H3MEPeHHH MabiX YI/I0B
v; ¥ paccrosinua d; (puc.73,6) no ¢opmye

C;, =dtgv, =~ d, ;—i’ (52)

Ilpn M3MepeHMH Ma/bIX YIJIOB V; B KOHTPOJBHBIX TOYKaX YCTa-
HaBJ/IMBAIOT HEMOABMIKHYIO Mapky. Vamepenus yrios, 6imakux x 180°,
BBINOJIHAIOT onTHYeckuMy TeogosmtamMu T1, T2 u ap.

HapnexxHocTh ompefieneHuii B TocjeAHEM CAoy4ae 3aBUCHT OT TOY-
HOCTH M3MEPEHHA MAJIOrO NapalIakTUYeCKOTo Yr/a vy, a paccTosiHue d;
MOXeT OblTb M3MEPEHO HHTAHBIM JaibHOMepoM. IIpM pacyere
HeoGXoAMMOH TOYHOCTH M3MEpeHHs NMapal/IAKTHYECKOTO YI/a vy HYMXHO
y4YUTBIBaTh, YTo omwMGka B 1” BbI3bIBaeT OLIMGKY B BeJUYMHE TOIe-
peuroro cMemenusn (0,5 MM Ha xaxasie 100 M paccTosinun).

PeaysabTaTel HabJioeHMii 1O CTBOpaM, PaCIOJIOXKEHHBIM II0 BEPXY
COODYIKEHMH, MCKaKAIOTCA M3-3a H3MEHEHHMsA TeMIEepaTypbl BO3ayXa,
[03TOMY HalJIOfeHHA CHeAyeT BeCTH N0 HECKOJbKHM CTBOPAM Ha BepXy
COODYIKEHHS, DacCIlOJIOKEHHBIM CHMMETPMYHO OCH BepXHell ero rpaHu
MM Ha Pa3HBIX FOPHU3OHTAX COOPYIKEHHA,

Ha6nioqeHnsl CTBOPHBIM MeTO[OM OTJIHYaloTca yAo6CTBOM, NpOCTO-
TOl, NpPOUIBOAMTEPHOCTBI0 M [OCTaTOYHON TOYHOCTBIO pe3yJIbTaTOB
H3Mepennii. JToMy MeTOAy NPHUCYIUM HEJOCTaTKM B TOM, YTO CMeIEHHMA
OTpENE/AIOTCE TOMbKO B OAHMOM HanpaBnenuu (mo ock X), mepmen-
IUKYJADHOM K CTBOpy AB, a 6im3koe k Ha6ai0faeMBIM TOYKaM paclio-
JIOKEHME OMOPHBIX NYHKTOB He JaeT MoAHOM YyBepeHHOCTH B HX
HEMOJBYIKHOCTH, a 3HAYMT, ¥ HAaJAEXHOCTH pe3y/bTATOB M3MEDEHHH.

IIpu GobILIOM YK/JIOHEHHHM HaBIIIOZAEMBIX TOMEK OT CTBOPA, GOJBLIKMX
Pa3HOCTAX HX BbICOT WJIM TIPU PaCMoOJIOKEHHH TO4YeK B Pa3IHHBIX
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MeCTaX COOpYXEHMs FODHIOHTAIbHBIE CMEIIEHHA ONpeNe/aioT METOAaMU
TPHAHTY/IAIIMH W HampaBieHWH, a TaKkke KOMGMHMPOBAHHBIM METOAOM
(puc.74).

2
I I
&)
X
AA
A BY

Puc.74. Cxema Ha6mofeHuii 32 TOPH3OHTAJIbHbIMH CMeELEHHAMH
a — MeToJ TPMaHTYJiH; 6 — cxeMa CMeleHHs Ha6/I0AaTe/IbHbiX CTON60B;
B — METOJl OT/le/IbHbIX HANpaBJIEHHH;
I “KOMOHHHPOBAHHBIA METOX

B xaxaoM nukJe HabaioJeHUH OTHOCHMTENLHO ONOPHBIX MYHKTOB A
n B merogom tpuanrymanuu (puc.74,a) onpenenAoT KOOPAMHATBI
Ha6aopaTesbHbIX ctonbop I, II, III, 3akpensieHHbIX Ha COOpPYIKEHMH
(Hanpumep notHHe). Ilo pa3HOCTM KOOPAMHAT BBIYMCJAIOT TOPH-
3oHTaIbHOE cMellende cros6oB I, II, III nmo HanpaBmenusM oceit X n Y.
Jimuny Gasuca AB uaMepAOT C BbICOKOH To4HOCTBIO (Hampumep
CBETOA/IbHOMEPOM). ,

Bemuuuny ofulero cMellleMusi BLIMMCIAIOT KaK [JHAaroHalb IIPSAMO-
yroapuuka (puc.74,6) co cropomamu AX u AY, TO ecTb

A = \JAx? + Ay?.

[Ipu HaGmoAeHMsX 32 cMellleHHeM Ha6Ji0zaeMbIX TOYEK METOAOM
OT/Ie/IbHBIX Hanpas/enuit (puc.74,8) BHINOJHAIT MOBTOPHbIE H3MEPEHHA
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TOPH3OHTAILHBIX YIJIOB B ONOPHLIX MyHKTax A M B, a KxoopamHaTbi
Todek 1,2 ¥ 3 BRMMMC/IAIOT YIJIOBBIMM 3aceMKaMH.

IIpu orxaoHennn Hanpasienuit A1 u B1, A2 u T.x. oT 3gauua o §°
oumbka B onpedejeHUH cMellenus He Gyner npesbinath 1:100 eé 3Ha-
YeHUs.

MeTtoa OTAENbHBIX HanpaB/JeHHH NMPUMEHAIOT B TeX CJAyvasdX, Koria
Ha 3JaHMH MJM COOPYXEHUM HEBOIMOMKHO 3AKPEMUTBb CTBOP. JTOT METOX
He TaKoil TOYHbIH, KaKk METO] TPHAHTYJAIMHM, HO OH MeHee TPyZOEMOK.
O6a MeToJa NO3BOJAIOT ONpeeATh CMelleHUsA ToYeK Mo ocaM X u Y ¢
BBICOKOH /[IOCTOBEPHOCTBIO, HO IO CPABHEHMIO C METO[IOM CTBOPOB OHH
OTIM4AIOTCS 60BLIMM 06BbeMOM H3MepeHHH U Hx 06paGoTKOIA.

Ec/M xoHueBble TOYKH CTBOpPAa BKJIOYAOT B TPHAHIYJIALMOHHYIO
CeTb, TO NPHUMEHAIOT KOMOMHUDOBAHHBIX MeTod HAGMIONEHHA 3a cMe-
menuamu (puc.74,r). OToT MeTon comMelaeT B cee HaLEKHOCTb
MeTo/la TPHMAHTyJUILMH M IPOCTOTY CTBOPHOro Merofa. Kakawii wuxi
CTBOPHBIX Ha6al0AeHMH CONPOBOXKAAETCS ompejejeHHEM KOODAMHAT
KOHIIEBBIX TOYeK BcmoMorarenabHoro creBopa I-II M uaMepenuem
otkJonenua C;, C; u C; ot Hero HabionaeMbix Tovek 1, 2 ¥ 3.

Ecmu cMellleHuss KOHLEBBIX TOYeK CTBOPa IO oCH X He NpeBBILAIOT
HOTpeIIHOCTeH ONpefe/ieHUA KOOPAMHAT B TPHMAHTYJIALIMH, TO CMeILeHHUs
Ha61I0jaeMBIX TOYEK HAXOASAT CTBOPHbIM MeTOAoM mo dopmyne (52). B
IIPOTHBHOM CJIy4ae B pe3yJ/IbTaTbl M3MEPEHUsl OTKJIOHEeHHI HabJoJaeMbIX
TOYeX OT CTBOPA BBOAAT MOMPABKHY.

IIpn xoM6uHMpOBaHHOM MeTOfle Hab/oAeHMil B CpaBHEHHMHM C MeTO-
OOM TPHAHTYJIAUMM yMeHbluaercsi o6béM M3MepeHMil, B CpaBHEHMH CO
CTBOPHBIM METOAOM — BbIllle JOCTOBEPHOCTb Pe3ysnbTaTOB M3MePeHHit 3a
cyer omnpefejieHHs BO3MOXHBIX cMeIlleHHH KOHLEBhIX TOYEeK BCIIOMOTa-
TeJIbHOTO CTBOPA.

TpaauuMOHHBIe METOAbI KOHTPOJIA CMellleHHs, HAlpUMep IIOTHHEL,
oveHn TpynoéMku. Hcnonb3oBanue ke Ja3epHoit aBTOMaTHYeckoll cHc-
temsl (JIAC) mnoapojsier aBTOMaTM3MpOBaTh INPOLECC H3MEpEHMIl H
o6ecreYuTh ONEPaTHBHOCTb NOJIyYeHHa MHQOpMAUUK B TeKyL il MOMEHT
BPEMEHH.

57. NamepeHune KpeHoB afaHun u COopyXeHniA

Kpen 3manmii ¥ coopyxeHMil M3MepSIOT HECKOIBKMMM crocobaMu:
BEPTHKAIBHOIO IMPOEUMPOBAHHA C MCIOJbLSOBAHMEM OTBeCa, TEOAOJIHTA
nau npnbopa ONTHYECKOTO BEPTUKAILHOTO BU3MPOBAHHSA; FOPH3OHTANIDb-
HBIX YIJIOB, YIJIOBBIX 3aceyex.
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O6man cxemMa uaMepeHns kpeHa (oTKJoHeHms) croco6oM BepTH-
KaJIbHOIO IMPOELMPOBAHMA COCTOMT B IEPEHECEHMM I10 OTBECHOM JMHMH
pepxHell Touxu B ananus (puc.75,a) Ha MCXOAHYIO TOPH3OHTAILHYIO
maockocTh. OTKJIOHeHHe TOYKM B’ oT McXoaHOM TOYKH A 34aHHA Xapax-
TepU3yeT JHuHelHYIO [ ¥ YIJIOBYIO 0. BEJMYHMHBI KPEHa.

CaMuiM mpocTbIM CIOcO6OM MPOENMPOBAHHA SBJAETCA MCIOIb3O-
BaHHe TAKEJoro orBeca. Ero 3akpemisior B Touke B, a OTK/JoOHeHMs
HHUTM OTBeca OT MCXOJHOM TOYKM A 3[1aHUA M3IMEPSAIOT MMLUTMMETPOBOM
JMHeHKOH B ABYX B3aUMHO NEPNEHAMKYJAPHBIX IIJIOCKOCTAX 3JaHMS M
BBIYHC/IAIOT OGHIYIO JIMHeHYIO Be/IMYUMHY KpeHa o dopMye

1= \JAx? + Ay2. (53)

OTHOCHTE/IbHYIO BEJMUYMHY KpeHa BBIYHCISIOT o HopmyJie
i=— (54)

rae h — BbICOTa 3aaHMA, M.
YrioByio BeJMUMHY KpeHa a, KOTopass ONpexesser ero HampabJe-
HHe, BBIMHUCJAIOT 1o opMyie

a = arctg ¥ . (55)
Ax

B cBasM ¢ HeynoOCTBaMH, CBSI3aHHBIMH C 3aKpellJleHMeM OTBeca B
BEDXHUX TOYKAX, a TaKKe BJIUAHMeM J[eACTBMA BeTpa Ha BeJUYMHY
OTK/IOHEHHS HMTHM OTBECA OT BEPTHMKA/HM, €r0 HCIO/b3YIOT NMPH BhICOTE
31aHUi ¥ coopyXeHuit a0 15 M.

Ilpu Goableit BbICOTE, a TaKxkKe JAJs TOBbILEHHA TOYHOCTH
HM3MEpPEHHA KpeHa BePTHKAIbHOE IIDOELMPOBAHHE BepPXHMX TOYeK
BLIMOJHAIOT C MOMOMIBIO TeodoJMTa. Ero ycTaHaBJHBAalOT Hal
MOCTOSIHHBIM 3HAKOM Ha NpOJAO/DKEHMM CTeHbI 3AaHHA TNPHMEPHO Ha
paccTosHMM ABOMHON ero BricoTbl. Bri6npaloT B BepxHeil HacTH CTeHbI
xopollo padnuyaemylo Touky B (puc.75,6), HaBogAT Ha Heé
3pUTebHYIO TPY6Y, KOTOPYIO 3aTeM OMycKaloT BHHM3. [lo BepTHKaIbHOM
HUTH 3pHUTEIbHOH TPYOnl Ha MHJUIMMeTpOBO#l JMHelike GepyT oTcuer,
H3Mepsisi TeM CaMbIM OTKJIOHEHHe TOYKM B’ OT mcxoaHod Touku A Ha
BeauuuHy AY. AHaJOTMYHO M3IMepAIOT OTkJoHenue AX B apyroi
BEPTHKAILHON NMIOCKOCTH M BBMMC/AIOT o6lilylo JMHelHY0 [ u yrIoByio
a BeJMMMHBI KpeHa mo dopmynaM (53) u (55).

Hafmonennss 3a M3IMEHEHWAMM BeJMYMHbl KDEHa M €ro Hanpasje-
HHEM BBINOJHAIOT NMEPUOAUYECKMMM HIMEPEHHWAMH C OJHUX M TeX e
TIOCTOSIHHBIX 3HAKOB.

170



Ilpu Mamepennu KpeHOB 3xamuit M coopysenuit BmicoToR o 100 M

HCTOJIb3YIOT  NPHGOP!  ONTHYECKOTO  BEPTHKAILHOTO BHIMDPOBAHMA

'

KOTOpble MO3BOJIAIOT ONPEAe/ATh COCTABJAIIIME KpeHa C TOYHOCTBIO
oo 1 Mm.

V4

'ar adsmmnanma

Puc.75. Cxema M3MepeHMsA KpeHOB 3/1aHHH H COOPY>KeHHI:
a — o6uwii cyyait cmoco6a BepTUKAJIbHOIO MPOELHPOBAHHSA;
6 — ¢ MOMOILbIO TEOXOJMTA; B — CIIOCOGOM FOPH3OHTAJIbHBLIX YIJIOB;
r = cnoco6oM YTJIoBbIX 3aceyex

Ilpy u3MepeHMM KPEHOB CIOCOGOM TOPM3IOMTAJNBHBIX YIVIOB
(puc.75,8) ¢ 3aKpemnIeHHBIX .[IOCTOAHHBIX 3HaKoB I—II BBICOKOTOMHBIM
TEOAO/MUTOM MEPHOAUYECKH H3MEpSAIOT TOPU3OHTAJIbHbIE YIJIBI  H Y
MeXay onopHbiMM HanpaBaewusmm I=II, II-I (wm . Apyrnmu
NOCTOSHHBIMM TOYKAMM Ha MECTHOCTH) M  HanpaBJIeHHAMH Ha
HabmojaeMyl0 BEpXHIOIO To4yky 3fauusa B. Ilo pasHoctw yrios § ® ¥
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MEXAY LMK/JaMH M3MEPEHHH BBIMMC/IOT COCTABJAKOILME KpeHa AX u AY

mo ¢opMysIaM:

98B,y o G (56)
P p

AX =

Iroe dy¥ d;— ropu3oHTallbHble TNPOJIOXKEHHs OT TEOAOJHMTA A0 Ha-
6mo0aeMoii Touku B;
AB=PB-B Ay=7v-7v"

O6iumit KpeH ¥ €ro HampaB/leHWe BLIMMCIAAIT Mo ¢opmynam (53)
u (55).

Ilpn wmaMepeHmu KpeHa cnoco6oM yraosbix 3acedexk (puc.75,r)
BOKDYT COOpYJKEHHsI Ma PacCTOSTHMM He MeHee ogHOM M He GoJsee aByx
€ro BBICOT 3akperuaioT onophbele MyHKTol I, II u III, mpokaaawiBaioT
NO/IMTOHOMETPHYECKHMH XOA M METOAOM TPHAHTYJ/IALMM BBMMHC/IAIOT MX
KoopAMHaTbl. C 3THX NMyHKTOB NPAMON YIJIOBO# 3aCe4yKOil ONpenesAloT
KOOpJAHHAThI ToYek A ¥ B IO OCH COOpY)KeHHs y €r0 OCHOBAHHA M Ha
Bepuute (MM TOJBLKO Ha BepllHHe).

Ilpu m3MepeHMM yTIJOB NPHHHUMAIOT BO BHMMaHMe, 4To Olubka B
OQHY CEKYHAy CO3[aeT TIOIPelIHOCTh B OIpe]eseHMH kpeHa go 0,5 mm
na kaxpele 100 M paccrosuus. [na onpelejenusi HanpaB/JeHUs Ha
Ha6/1l0aeMyl0 TOYKY OKOJIO H3MeDEHHBIX Yrjos craeaT Gykey “JI"
nam "II", o6o3HavaloLyI0 paclojoXeHMe ToYkM A CJeBa MJM CIpaBa
OTHOCHUTEJILHO CTBOpA CO CTAHIIMM Ha TOuKy B.

Ilo paanoctv koopauHaT Todek A u B (uwnu oaHoit Touku B) B
HaYaJbHOM M TOC/IeAyIOUMX LHK/JIaX HabjaiofeHuil BbIMMCJAIOT COCTaB-
Jasionme oTkJIoHeHun AX ¥ AY 3a JaHHBIH NPOMEXYTOK BPEMEHH:

AX =X,-X,; AY=Y,-7Y,. (57)

O6une auHeinyio ! M YIJIOBYIO O BeJMYMHBI KPEHa ONpeJe/AIOT 10
¢dopmynam (53) u (55).

Cnoco6 yrioBoi 3aceYKn B OCHOBHOM MPHMMEHSIOT IIPH ONpefe/eHHH
KPEHOB coopyxeHuil GaueHHoro TMna (AbIMOBEIX TPY6, cuJOCHBIX Ga-
1eH, MaYT ¥ APYIHX BEPTUKAIbHbIX JMHUA),

IIpn HabaogeHuAX 32 KpeHaMM 37aHMil M coopyikeHMii npejebHas
MOTPEWIHOCTh M3MepeHHHt cocTaBiasieT: [A CTEH TIPAXKJAHCKUX M
npombinuieHHbix 3gaHuii — 0,0001 h; ans aeiMoBbix TPY6, GauwreH,
maut — 0,0005 k, rae h — BbicOTa 34aHMA MM COOPYIKEHHA.

JlnA u3aMepeHHA KpeHa KOJIOMH BBICOTOM [0 5 M MCIOJB3YIOT OTBEC,
a ana Gomee Bhicokux — Teogoaut (puc.76). Ero ycranasmupator nHa
JABYX B3aMMHO TMeEPNEHAMKY/UAPHbIX HaNpaBJeHUAX Pa36MBOUHBIX oOceil
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KOJIOHHDBI Ha paccTosHuyu 1,5k eé BbicoTbl. HaBoasT BepTHKaNbHYIO HUTD
apuTe/bHON TPYGRI Ha BEPXHIOD MOHTAXKHYIO DHCKY KOMOHHHI A’
IIpoewupyloT €€ Ha MHJUIMMETPOBYIO JHMHEHKY, FODH3OHTAIBHO MPHJIO-
JKEHHYI0 Ha4ajJoM IIKAaJbl K HMXKHEH MOHTaXHOH pucKke A, M ycra-
HaB/JMBAIOT BEJIMYMHY OTK/OHeHHs AY. DTy omepalMio NOBTOPAIOT mpH
APYTOM IIOJIOXKEHWM KPYra TeOOJIMTa ¥ HaXOAsT cpeiHee 3Haverme AY.
Takum xe o6pajoM ycTaHaBAMBAlOT cpeAHee 3Havdenme AX ¢ Apyroit
cranimu. O6myo BesMHMHY KpeHa [ M HanpaBieHue ero (OTHOCHTEAbHO
ocu A) onpeaenstor o ¢popmynam (53) u (55)

Puc.76. CxeMa M3MepeHUA KpeHa KOJIOHHB!

58. NamepeHue aedopMaumnin
oTOrpamMmeTpuIECKUM METOAOM

HepmocraTkoM BceX paCcCMOTPeHHBIX MeTOJOB M3MePEHHMA OCaloK,
TOPH3OHTAJIbLHBIX CMelleHHH M KPEHOB SBJIAETCA TO, YTO H3IMepAeTCA
JIMLIb OJHO CMellleHWe — BePTHKAJIbHOE WM TOPU3OHTAIbHOe. B oTamyuue
OT TpUMEHAEMBIX METOAOB M3MeDeHHsA MeTOA ¢HoTorpaMMeTpHYECKON
CbeMKH [JaeT BO3MOXXHOCTb OJHOBPEMEHHO M, 4YTO BRKHO, OAHHUM
npu6OpoM  H3MepSATk  CMeLleHHA  HEeOrpaHH4YeHHOro  KOJIHYeCTBa
Ha6JIl0JaeMBIX TOYEK 3[4aHHA MJH COOPYXEHHA ITO ABYM HanpaBJIeHHAM
KOOPAMHATHHX Oceli: NMo BepTMkaaw Z M cJjaraiolieli roOpM3OHTAIbHOIO
cMemelna X, a crepeooTorpaMMeTpHiecKHi MeToJ — IO TPEM Hanpas-
nenusim: Z, X u Y (puc.77).
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Puc.77. Cxema H3MepeHHs CMellleHMit
¢oTorpaMMeTpYECKHM METOLOM

Omnpenenenne nedopMaumit 3gaHuil U coopyxeHuit ¢ororpaMMeTpu-
YeCKMM METO/IOM BBINMOJHAIT C MOMOILBIO (PoTOTEoqO/MTa M cTepeodo-
TorpaMMerpuveckux npubopo. Habmopaembnle Toukm 1,2,3 ...m
nepuoanvecku ¢ortorpadupyioT ¢ KOHLUOB OJHOIO M TOro xe Ga3mca
¢ororpacdupoBanms NP OXHOM M TOM XK€ IOJIOKEHHH ONTHYECKUX ocei
¢oToxamepsi.

Jlna onpeleneHHs cMelleHHil HabmoaaeMbIX TOYEK B BePTHKAJILHOM
TJIOCKOCTH (POTOCHEMKY BBINOJHAIT ¢ OAHOH cTanumm 6asuca S, u S,.
Toraa cMellende Ha6m0flaeMbIX To4eK B BEepPTHKaJbHOM AZ ¥
ropu3aoHTaibHOM AX HanpaBjenusnx 6yner paBHO:

Azi=zi—zo=zzi_zzo=%AZ;

f f

A'Xl' =Xi_Xo =EX',_L{I_X° =EAX1

f f f
rae X;, Zy, X,u Z, — KoopauHaTHl i-#l TOMKM 3JaHMS B TIOCAEAYIOIEM
M HayaJIbHOM LIMKJ/IaX M3MEpEeHMii;
X, Z;, X,u Z, ~ xoopauHaThl i-if TOUKM 3JaHuA Ha (POTOCHHUMKE B
IoC/Ie/lyIOlIeM ¥ HAMATLHOM LMK/IAX M3IMEPEHHIt;
AX, AZ — cMmelleHna Touwiu BAOJb ocell X u Z Ha doro-
CHMMKe MeXAy IIHKJaMH H3MepeHHi;
Y - paccrosiiMe (OTOTEOAONUTa OT HabJIOfaeMBIX
TOYEK;
f — doxycHoe paccrosue dpoTOKaMepsi.
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IIpumeuanne. AX u AZ wusmepsiorcs no ¢dorocHUMKaM Ha
cTepeokoMIapaTope, a ‘¥ — cTanbHOH JIEHTOR MM pyJTeTKoi.

Mns onpenenenns cMemennn HaGMORaeMbIX TOYeK 10 Tpem Harpas-
JeHHAM KOOPJMHATHbIX OCeil (DOTOCHEMKY BBINONMAIOT ¢ ABYX cTaHuMit
S u Sy 6asuca B. Ha crepeokoMiiapaTope mo asym TIePEK PLIBAIOLLUMCS
¢orocrmmram (cTepeonape) HaMepAIOT HOTOrpaMMeETPHYECKHE KOOpAH-
HaThl HabJI0JaEMBIX TOYEK M MX FODM3OHTAIBHBIA Mapaiiakc, Mo KOTo-
PhIM 3aTeM BBIMMCJIAIOTCS TPOCTPAHCTBEHHbIE KOODAMHATBI M MX
cMeluenns. IIpu 3ToM B JIeByl0 KacceTy BCera 3ak/JaiblBalOT HaYallh-
Hblt (OTOCHMMOK, a B NpaBylo — $HOTOCHHMOK MOC/aeAyIolero Habmose-
HMA M TEeM CaMbIM ONpEAe/IAIT BeJMYMHY CyMMApHOTO CMELEHHs Ha
MOMEHT IOoCJIe/IHEro HabII0AEHHU.

CMelllenne HabaiofaeMol i-if TOYKM MO HamnpaBieHHIO oceif Y, X
u Z, 6ynet paBHo:

o%, =¥, -v, = B+ - L)

PP
zZ, 2Z
AZ,=2,-2,=B—-—=|; 39
=z-z-f5-Z) (59
AX, =X, -X, = B(i X"),
kA
rae Piu P, — TrOpHM3OHTaJbHble Napa//laKChl TOYEK B MNOCJeEAYIoLIeM

H Ha4YaJbHOM LMKJIAX MIMepPEeHMH, paBHble Pa3HOCTAM
afcuMcc OJHOMMEHHBIX TOYEK Ha JI€BOM H IPABOM
¢oTocHUMKAX.

ITorpeurHocTs onpefesieHHn BeaMuMH cMmemteHHn AX, AY u AZ B
OCHOBHOM 3aBHUCHMT OT HEM3MEHHOCTH II0JIOXKeHMA cTaHuuil ¢ororpacm-
poBanHa S, M S,, TIPaBUJILHOCTH OpPHUEHTHPOBAHMS OITHYECKOH OCH
¢oTokaMepbl B NPOCTPAHCTBE, BeJHYMHBI OTCTOsAHHn Gasuca cotorpa-
¢upoBanua OT HabmioJaeMbIX TOYEK, a Tak)ke OT AJAMHBI Gasuca B.
IoatoMy ¢oTokaMepy 3IaKPeNJAIOT Ha CTAUMOHAPHBIX IUTAaTHBAX HJH
TyM6ax, o6ecriedBalOLIMX TOYHYIO €€ YCTaHOBKY B Ty Je TOYKY.

IIpaBuILHOCTD YCTAHOBKM KaMephl KOMTPOJMPYIOT CDaBHEHHEM
KOODAMHAT HENOJBHXKHLIX KOHTpoabnbix Towek K;, K, Ha cHHMKax
HaYaJIbHOTO M TOC/IEeAYIOLIEro LIMKJIOB.

Jns paBHoMepHOro oxsara HabmoaeHuii 6asauc ¢pororpadupoBaHHA
(MM Heckonbko 6a3UCOB) pacNoONAaraloT OT 34aHMA Ha ONTHMAJIBHOM
PACCTOSIHHM, KOTOpOe OINpeJejfeTCs DE3IKOCTbIO H3o06pakeHus, ILIO-
WaAbl0 CHEMKH, a TakKXKe Heo6XOOMMOCTBIO CO3faHMsA NpPAMOH BHAM-
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MOCTH MeXJy KOHIlaMH 6a3ncoB A Gojlee TOMHOTO MX KOOPAMHHMPO-
paHua. [[/mua 6a3uca onpeaesnsercs o Gpopmye

m

B=y*—*~, 6 (60)
myf
roe m, um, — MOrpeUIHOCTH OI'lpelleJleHHﬁ TOPH3IOHTAJIbHOIO na-

pajjlakca M paccTosHuA (OTOTEOAOJMTAa OT Hab.o-
JlaeMbIX TOYEK.

N3 popmysnt (60) caeayer, uto yeMm Goablue aauHa Gasuca B, tem
MeHblIe NOTPELHOCTh M, . IIpene/nbHblil MapalJaKTHYeCKMii yroJ, NpH
KOTOPOM BO3MO’KHO CTEPEOCKONMHYecKoe Bocrpuarne, paser 150°. Ilpn
TAKOM 3HAY€HMH YI/a OTCTOAHHE POTOTEOA0NNTa Y = 4B.

Ilpn ctporomM co6imoneHun Bcex Tpe6oBaHMil, NpPeAbABIAEMBIX K
IIPOU3BOACTBY (POTOTEORONMUTHOM CBEMKM, AeopMalHUH 3AaHH{ u co-
OpY)KeHyil ONpeleNsAIoT ¢ TOYHOCThIO A0 1-3 MM mpH yaaneHun Gasuca
¢doTorpadpnpoBaHus oT HaGmogaeMblx Touek Ha 10-20 M.

Ha6nonaembie TOUKM (UKCHPYIOT Ha 34aHMAX AePOPMalMOHHBIMHU
MapKaM¥M B BHJE OTKpacKM TOYeK ¢ ykasaHueMm HoMepa. C 3roil Uesbio
HCTOJB3YIOT XOPOLIO OMNO3HAaBaeMble TOYKH ABEPHEIX M OKOHHBIX IIpOe-
MOB HJIH APYTHX KOHCTPYKTUBHLIX 3JIeMEHTOB.

B oTgenbHBIX cay4yasx AJaA Gosiee TIOJHOM XapaKTepHCTHKH Aedop-
Malluil eé BeJHYMHBI, ONpelesNeHHble MeTOROM (POTOrpaMMeTpHH, peKo-
MEHAYETCA CONOCTAB/ATL C pe3yabTaTaMM Ha6umioleHuil 3a ocaiKamu
3/aHUsA, MOJYYEeHHBIME METOJOM BBICOKOTOYHOIO F€OMETPHYECKOro HUBe-
JIMPOBaHHUA.

176



Inaea 9. TEOQE3NYECKOE OBECTNEYEHUE
UHXEHEPHOW OLIEHKU SKCNMNYATALIMOHHBIX KAUECTB
30AHUN N COOPYXXEHUI

59. CocraB u coaepxaHue reoaesundeckux pabor

IIpn oLeHKe 3KCIIYaTALMOHHBLIX KavyecTB 3[aHMH M COOpY>KEHHi
NpOBOIAT TeXHH4YecKoe o6cJie/loBaHMe, BO BpeMs KOTOPOIO BBINOJHAIOT
reoje3udeckue paboThl IO YCTaHOBJEHHIO [€OMETPHYECKHX NapaMeTPOB
3faHuif, COOPYXEHMH M HMX OCHOBHBIX OTAEJbHbIX KOHCTPYKTHBHBIX
aneMeHTOB. Ilo3TOMY reoaeanueckoe obecliedeHHe 3Aech ABJIAETCA CO-
CTaBHOIi 4acTbio pa6oT MO MH)XEHEPHOM OLIEHKE COOPYXKEHWA.

B 3aBHCHMOCTH OT cocTaBa 3a/aHMsa Ha TeXHHYeCKoe o6cienoBaHue
3MaHnii ¥ COOpYIKEHMiH BBUIONHAIOT CHEAYIOUIME BHIBI IEONE3HYECKUX
paéor:

— c60p u 06paboTKa TonorpadpuiecKoil ¥HOpMAIMH C OCMOTPOM CYy-
IIECTBYIOIMHX Teoje3UYeCKHX IYHKTOB CBHEMOYHOro OGOCHOBaHMA M
BbIGOPOM MeCTa 3aJ10KeHHS HOBbIX;

— TonorpauyecKas CbéMKa TEPPHTODHH IPEANPHATHA, OTAEABHbIX
L€XOB, 3AaHUH ¥ COOPYI)KEHHH H IPHMBIKAIOIIMX K HUM TepPUTODHIi;

— Tonorpajguyeckass chbeMKa KapKacOB 3JaHMA M IPHMBA3KA K HUM
TEXHOJIOIMYecKoro o6opyaoBanys;

— 3aKpeInJieHHe I11aHOBO-BLICOTHRIX Teofe3uyeckux NyHKToB (T€0q0-
JIMTHBIX TO4Y€K, OCEBLIX 3HAKOB, PETIEPOB, MapoK);

— omnpejeJieHue IJAHOBOIO ¥ BLICOTHOIO NMOJIOXKEHMI, B TaKXe reo-
METPHYECKMX IIapaMETPOB  OCHOBHBIX HeCYIIMX KOHCTPYKTHMBHBIX
3JIEMEHTOB 3JAHMM;

— onpe/ie/ieHi e BEPTHKAJIBHOCTH CTEH H KOJIOHH;

— BLIABIEHHE INpPOrnGOB HECYIMX KOHCTPYKIMHt (CTPOIMABHBIX
depM, GatoK MNOKPHTHA, NOAKPAHOBRIX OajJOK MOCTOBLIX KpaHOB
HT.L);

— NIAHOBO-BLICOTHAsMm CBEMKA IOJKPAHOBLIX ITyTE€H  MOCTOBBIX
KpaHoB;

~ yCTaHOB/IEHHE OTIJIOHEHUA OT IPAMOJHHEHHOCTH M BepPTHKAIb-
HOCTH KOJIOHH, OTMETOK OTNIOPHAIX IJIOCKOCTE# KOHcoJIeil;

— cbEMKA NMOA3EMHBIX KOMMYHUKALHIA,

— Onpeje/eHne KPEHOB 3AaHuii, ALIMOBLIX TPY6 ¥ APYTHX BBICOTHBIX
coopyKeHuil 6amieHHOTO THIa;

~ HaGuiofeHNs 3a AedpopManUsaMK 3MaHKR U COOPYXKEHHIL.
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Mcxoanoit moxymeHTammeit, MCHOAb3yeMON TIIPH  TEXHHYECKOM
obcnenosaHMu 3aaMMit W COOpYIKEHMH, ABNAIOTCA pabouMe YepTexH,
naHsl (pyHAAMEHTOB, MO3TAKHEIE IIAHB! U paspe3bl, IPOPUIH, IAAHKI
pa36uBOYHBIX oOceif, cXxemMa BHelIHeidl pa36MBOYHOI CeTH, BEJOMOCTH
KOOpAMHAT M BBICOT OCEBHIX 3HAKOB M IYHKTOB pPa36MBOMHOA CETH,
MaTepHajbl HCIIOJIHHTENBHLIX CBEMOK € YKalaHMeM OTCTYIJIEHH# OT
TIDOEKTHBIX Pa3MepoB.

TIpy o6cienoBaHMy CJIOKHBIX ¥ KPYIIHBIX O6BEKTOB HAa OCHOBAHUY
TEXHHUYECKOI0 3aJaHus pa3pabaThiBalOT INPOEKT MPOM3BOACTBA reoje-
3UYECKNX ;\a60'r (IIIITP), XOTOpLIA COr/acOBLIBAIOT C IIPEACTABHTEJEM
3aKa3uMKa.

Ina ocymectpieHus reogesnyeckux pabor B IIIII'P npeaycmar-
PHBAIOTCA ONpeJesleHHble MeTOAbl M CIIOCO6bl, a TakXe TOYHOCTb H3Me-
pEHUA, TNepevYeHb TIeOAe3UYEeCKUX IPUGOPOB M CNEUMAIbHBIX IIPHUCHO-
co6aeHnit, KaJNeHAApHBbIK [JaH BbIIOJHEHHs DPaGOT, MEpONPHUATHA IO
TexHuKe GesonacHocTH. Hanpumep, s onpenesneHus NONOXKEHUs B
II1aHe ¥ IO BBICOTE OTAENbHBIX KOMCTPYKTHBHBIX 3JIEMEHTOB BBIGMPAIOT
METOAB! H3MEPEHHA HUBEIMPOBAHMEM. IEOMETPHYECKHM, THAPOCTATH-
4eCKMM MJIM TPUTOHOMETpHUeCKHMM. IIpi CTBOPHBIX M3MEPEHHAX HCIOJb-
3Y10T CTPYHHBIE HJIH ONTHYeCKHe NPHGOPHL.

B cBsau ¢ TeM, 4TO reofe3udecKHe paGOTH BBLIMOJHAIOTCA B AelCT-
BYIOI(MX LleXaX, 0c060e BHUMaHHe Y[e/seTCs MEepPOIPUATHAM IO TeXHH-
Ke 6e3omacHOCTH IpoBedenms u3mepenmit. Ha pa6orh odopmiasercs
HapAd-AONYCK, B KOTOPOM YKa3biBaeTcsi BpeMsi, MECTO paGoThi, Mepo-
npuaTHA, obecrieunBaroye 6e30MaCHOCTb MCIOJIHUTENEH, NPeJOXPaHH-
TeJbHbIE NPUCTIOCOCIEHNA.

Teonesnveckue paGoOTh! BBINMOJHAIOT B COOTBETCTBUM C JeHCTBYIO-
wumy CHullamMu ¥ MHCTpYKUMAMH IO cucTeMe 06ecriedeHusi TOYHOCTH
reoMeTpM4YeCKHX N1apaMeTpoB B CTPOUTEJILCTBE.

Ilo peaysapTaTaM reofie3sM4eCKHX M3MEpeHUN TeXHUYecKas IKcIep-
TH3a BBLAAET 3aKJI0¥eHne O (PU3UMYeCKOM H MOPAJBHOM HM3HOCE 3[JaHWA,
1e/1eCO06Pa3HOCTH €ro AaJbHeHIIero MCHOJb3OBaHWs, a TaKyKe INpPHHMU-
MaeT pelleHHe O ero KalUTAILHOM PEMOHTE, PEKOHCTPYKIMH MM CHOCE.

60. Cnocobbl reopieandeckoro ooMepa anaHun

B a3aBucumocTH OT KOHGUTYpallMH M BLICOTHI 3[aHMsA, a TaKxe OT
BBLITOJIHEHMS YCJIOBMil M3MEPEHUs OTIENbHbIX €ro 3JEMEHTOB Ha IIpaK-
THKE MCIO0/Ib3YIOT pa3jinyHble CrIoco6bl reoaeandeckoro obMepa.

Ilpu o6Mepe mpocToro mo apxHTEKTYpHOH (OpPMe H HEBBICOKOrO
3/1aHMA OCJIOXKHEHMH B Ipolecce AOCTYITHOTO M3MEPEHMA He BO3HHMKAET.
O6mep BbitoHsior 20—50-MeTpoBoii PyJIeTKON ¢ HaTs)KeHHEM €€ BHOJb
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LIOKO/IBHOH 4YacTH 3/aHus. B XapaxTepHbIX TOuKax 3faHMA, pacnoJo-
JKEHHBIX HAa Pa3/IMYHON BHICOTE, MOABELIMBAIOT OTBEC, C IOMOLIBIO KOTO-
POro No IKaje PyJeTKH OTCYMTHBAIOT PacCTOSMUA OT YIJA 3XaHMA A0
Kakaod TouxH. /A BLICOTHBIX IIPOMEPOB HCIIOb3YIOT  JIECTHMILbI-
CTPEMSHKH HJM K /AEPEBAHHOMY INMTY NPHUKPENJAIOT DPYJETKY Tak,
YTOGLI €€ HYJIb COBNAJas] ¢ KOHLOM LIMTA.

IIpy o6Mepe BHICOKOTO 34aHMSA H OTACJALHBIX €r0 3JIEMEHTOB,
HENOCTYNHLIX AJA HM3MEPEHHs, MCIO/BbIYIOT TEONOJHT M pyJeTKy. B
3TOM CNy4ae OGMEP BbLINOJHAIOT ABYMA CNOcO6aMH: C IepIIeHIH-
KynspHoro (puc.78,a) wim ¢ napanienbsoro 6asuca (puc.78,6).

Puc.78. Cxema o6Mepa 3aaHNA ¢ NMOMOILBIO TEOAO/UTA:
a - ¢ nepneHAUKYIAPHOro 6asnca; 6 — ¢ napaje/bHOTO 6aa3uca
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Ecnu Ha6monaeMble TOYKH 3[aHUA JeXaT B IUIOCKOCTH CTEHBI, TO
o6Mep JTyvINle BBLINOJHATH ¢ EPNEHANKY/IApHOro 6asuca. B atoM coryuae
TEOLOJIMT YCTaHABJIMBAIOT BJAOJb IJIABHOM OCH 3JaHUA WIM IepIIeHIM-
KyJipa K CTeHe Ha PacCTOAHMM, PaBHOM MOJTOpPbI-ABE BLICOTHI 3/AHMA.
Broabr 1OKOIbHOM 4YacTH 34aHMA HATATMBAIOT DYJETKY M TPH ABYX
[I0JIOXEHHAX KPYyTa TEOAOJHUTa IIPOELUMPYIOT Ha Heé XapaKTepHhie TOYKM
spamna. OaHoBpeMeHHO 6epyT IO BEPTMKAJIBHOMY KPYry OTCHYeThl Ha
BEpXHME TOYKM M Ha HX MPOEKUMH Ha pYJIeTKe M BBIMMC/AIOT YIJ/bI
HaxioHa +v u —v. Ilo oTCTosHMIO TeogoAMTa OT CTEHH! M GOKOBLIM
npoMepaM b OIpeAeNIAOT rOPM3IOHTANbHEIE NMOJOXKEHHA | OT Teoq0aHTa
A0 HabmoaaeMuIx To4veK. IIpeBbillleHNsi ToYeK HaJ ropu3oHTOM mpubopa
BLIYMCJIAIOT 1O dopMmyJe

h = ltgv. (61)

BbICOTBI TOYEK HAJ LOKOJIEM MOJIYyHalOT CJIOXKEHHEM I0JIOXKKTEIbHbIX
M OTpPHUATeJIbHBIX NpEBbIILIEHHI.

Ecan Habmiogaemble TOYKHM He JieXaT B IJIOCKOCTH CTEHBI, YTO He
[103BOJIAET ONpeAe/MTh PAaCCTOSHHE OT HHUX [0 TEOAOJUTa NpH crocobe
obMepa ¢ NepIeHANKYyJSIpHOro 6asuca, To o6Mep 34aHUA BHINOJIHAIOT
€noco6oM YrJIOBLIX 3acedeK € Toyek 06a3uca, 3aKpellJIEHHOro Inapas-
Jie/IbHO CTeHe 31aHMA Ha paccrosHuM B 1,5-2 ero Bbicotl. C TO4eK
6asnca TeOA0JUTOM H3MEPSIOT TIOHBIM IIpHEMOM YIJIbl 3acedeK a M f Ha
HaGmloflaeMble TOMKM 3/aHWA, a TaKXKe MX Yriabl HakJoHa v. Peuwasa
NPAMYIO YIJOBYIO 3aC€YKY, BBIMUCJAIOT FOPH3OHTAIbHEIE PACCTOSHUA OT
TeO4O0JMTa A0 HabMioaeMblX TO4YeK, IO KOTOPHIM IOJAYYaloT IIpeBbl-
LWeHNA. AHAJIOTMYHO OIpPeAe/AIOT BbICOTY J06Oro 3gaHus, HeAOCTYII-
HOT'O AJIS1 HE[IOCPeACTBEHHOIO U3MEpEHMs.

Ilpu Goabumx o6bemMax oOMepa 3AaHMil Hau6osee TOYHBIM U
[IPON3BOAMTEIBHBIM SBJIAETCS O0Mep METOAOM cTepeo¢OTOrpaMMeTPHH.
B pesyabTaTe G oTOCHEMKH HUKCHPYIOT OLMH M TOT JKe 06DbEKT C KOHIIOB
U3BECTHOrO 6a3uca M MOJyvaloT ABa ¢poTocHMMKa (CTepeomapsl), mpu
PacCMOTPEHMM KOTOPHLIX Yepe3 clielualbHble NpHGOpbl H306parkeHue
3/aHHA BOCTIPHMHHMAETCA KaK IPOCTPAHCTBEHHAA TpPeXMEpHasA yMEHb-
meHHas Moaeab. Mcnoubsys crepeosgdeKT, ¢ NOMOUILIO CHELHAaJIbHBIX
npu6opos (crepeorpada, crepeoxoMNapaTopa, CTEKOMeTpa M T.I.) Ha
CHUMKE OIIpeAe/AIOT KOOPAMHATBI HaGMIoJaeMbIX TOYEK 3[aHMsA, a IO
HMM BBIIIOJHAIOT HEOGXOAMMELIE BLIMHCAEHMSA. IJTOT METOA IIPHUMEHAIOT
ANA  ONIpeAe]EeHUs TIOJIOKEHHSA TOYEK, pacloJIOXKEHHbIX B OmHOMU
IIJIOCKOCTH, TIApaJIJieJbHO KOTOPOH yCTaHABIMBAIOT IJIOCKOCTb CHUMKA.

Bo Bcex ciayuyasax nepea M3MepeHHEM COCTAB/SIIOT CXEMAaTH4ECKHiH
4YepTeX 37aHUA, HAa KOTOPOM OGO3Ha4aloT BCe HalJI0faeMble TOYKH C
pe3ynbTaTaMH MX ofMepa.
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61. Cnocobbl usmepeHus BepTUKanbHOCTU CTeH

Heo6xomMMocTh H3MepEHHS OTKJIOHEHMS CTeH 34aHMit MJIM COOpY-
XEHHH OT BEPTHKAJIH BOSHHMKAET MDH PEILIEHUU BONPOCA O BO3IMOIKHOCTH
MX JaJIbHeIel aKCITyaTalnH, a TAKXKE ¢ LeJbI0 NPEAYTPEKACHUS aBa-
PHH IO NpH4MHe AePopMalluK CTEH.

Haun6osnee npocThiM METOAOM ONpENENEHH BEPTHKAJIBLHOCTH CTEH
AB/SIETCA M3MEPEHHE PACCTOAHHIA OT CTEHbl 34AHMS [0 HUTH TSXKEJIOro
OTBeca WJM PYJeTKH € IPY3oM, IIOABELIMBAEMbIX K KOHCO/H, 3aKpeIlieH-
HOM K BepXHeil 4aCTH CTEHB! MJIM Kphille. PaccTosiHne M3MEPSAIOT JuHei-
KOl ¢ MMJIJIMMETPOBBIMM AEJEHUAMH Ha ONpeneNeHHO! BbICOTE. AHasmo-
rMYHble H3MEPEHHA HOBTOPSIOT B HECKOJBKHX 3apaHee HaMEYEHHBIX
MECTaX CTeHbl: pa3pe3ax MeXAY OKOHHBIMM ITpOeMaMy KHJLIX 3JaHMuii,
MEXAYy TOYKaMH OIOD, B CepefuMHe HEeCYIUMX CTPOMTENbHBIX KOHCT-
PYKUMii NpPOMBILIEHHBIX 3AaHui. Hanuume OTK/IOHEHMA IIJIOCKOCTH
CTE€Hb!l OT BEPTHKAIM ONDEAE/AIOT Pa3’HOCTbIO MEXAY PaCCTOSHUAMH,
M3MEPEHHBbIMH y €€ OCHOBAHMS M B BEPXHMX TOUKAX.

Bosee ToyHOe (B CpaBHEHMM C MCIO/b30BAHMEM HUTAHOILO OTBECA)
KM3MepeHHe BEPTUKAJbHOCTH CTEH BBINOJHAKT € IOMOLUBIO TEOJOJHTA
c1oco6oM GOKOBOIO HUBEJMPOBaHMA. B 3TOoM ciyyae Ha OIMHAKOBOM
pPacCTOSHHMM OT IUIOCKOCTH CTeHbl, ofecreyuBaiolleM eé BHANMOCTb, B
IIPOTHMBOMOJIOXHBIX KOHUAX 3aKpelJAI0T ABe TOYKM. B ofHOM M3 Hux
yCTaHaBJIMBAIOT TEOAOJHT, a B APYroif — BU3UPHYIO MapKy, Ha KOTOpPYIO
HABOAAT KOJUIMMALMOHHYIO IJOCKOCTh TEOAOJIMTa Napajiiel]bHO IJIOC-
KOCTH cTeHbl. [IpuknagblBas K CTeHe NATKY pelKH HJIM JMHeHKH,
OTCYMTBHIBAIOT PacCTOAHME A0 BU3MPHOH JMHMM TeomosnuTa mpu KII
u KJI. Cpentee M3 nosy4yeHHBIX H3MepeHUH B KaKAOH TOYKe IPUHM-
MaloT 3a OKOHYaTenbHbIAi pesyJbrar. Ilpum Heo6xoaUMOCTH, H3MEpPEHHS
[0 BCeM pa3pe3aM CTeHbl BBIMOJHAIT M C IPOTHBONOJIOXHON TOYKYM,
[MOMEHSAB MECTaMHU TEOAOJHT U BHIMPHYIO MapkKy.

Ha puc.79 npeacraBieHa cxeMa ChE€MKH CTEHBI CIOCO60M GOKOBOIO
HUBEJMPOBAHUA C UCIOJb30BaHKEM [BYX peeK. B atoM ciay4ae TeoRoauT
YCTAHABIMBAIOT Ha NPOM3BOJIBHOM DacCTOSHHMM OT CTeHbl B Touke A (B
npegenax [JMHBI OGLIYHOM HMBeJMpHOi# peiiku). K puckam my u m;,
3aKpenJuIoIUM TIPOJOJbHYIO OChb A, NPHUKIaALIBAIOT ABE HHBEJHDPHbIE
peiik Tak, YTOOLI OHM OAHOBPEMEHHO HAXOAMJMCL B FOPH3IOHTAIBLHOM
MOJIOKEHMH M GBIIM NEPNEHAHKYAAPHH k ocd A’A”. 3putensHyio Tpy6y
TEOAO/JNTA BpalllaloT B TOPU3OHTATBHOM IJIOCKOCTH [0 Tex Iop, IIOKa Io
BePTHKANTbHOM HUTH CETKM GyAyT npoM3BeaeHbnl o ofeuM pedKam
oAvHaKoBble oTcyeThi, OTcyeThl a; M a; AOMKHE GhlTh HaM-
MeHbpw uMu. OTcuernl No obeuM peitkamM MOryT GbITh OAMHAKOBLIMU
BO BCeX CJIy4YasX OQMHAKOBLIX OTKJOHEHMH peeK OT MEpPIEHAMKYJIAPOB
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(a3 = a,), HO TOJABKO NpPM YCJIOBMH MHHMMAJIBHOCTH OTCueTOB Gyner
noJgy4eHo paccrosimme ot 6asuca T, T2 Ao ocu crewbl A’ A”. Cpenas
OTcyeT a, = @, , 3alMCBIBAIOT €r0 B a6pyc, TEOAOMMUT 3aKPEIIAIOT 10
a3umMyTy. Peliku IepeHOCAT K CHMMAEMbIM TOYKaM M3 M My U OTCHYETH
No HUM B, , B, , ... TAKXe 3aMUCLIBAIOT B abpuc. {na npupA3sKkn cHu-
MaeMbIX TOYEK X pa3mepaM ocH cTeéHnl A’ A” orcyeThl By , B,,... BbIYH-

TAalOT M3 pa3Mepa a; = a;. IIpoMepaMu pyJIeTKON BAOJb CTEHbI NIPHBA3LI-
BalOT TOMKM M3 M my K nonepeqnoit ocu B’ B”,
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Puc.79. Cbémka cTeHb! no crnocofy Pric.80.O6MepouHbyit gepTex 3panmns
[BYX peex

OaHOBpEMEHHO ¢ M3MEPEHUAMHM BEPTHKAIBHOCTH CTEHbl COCTABJAIOT
€€ UCIIOTHUTEJLHYIO CXeMy, Ha KOTOPYiO HAHOCSAT ofpejesiAeMbie TOUKH
K OTKJOHEHMsA B HMX CTEHH! OT BepTHKaM. IIo pesyabraTaM u3MepeRMit
CTPOAT TONOrpacUyYeCKUii MJaH CTeHbl B JMHUAX PaBHLIX OTKJIOHEHMIA.
KpoMe 2Toro, BBINOJHAIOT JNHENHbIE H3IMEPEHNUA TI0 NIEPHUMETPY 3AAHHUA,
No pe3yabTaTaM KoTopblx odopMsaioT o6mepounbiit ueptex (puc.80).

IIpM M3MepEHMH CTEH BbICOTHBIX 3[aHMA MCHOJIb3YIOT NpUGOpH!
BEPTHKANLHOIO NPOEKTHPOBAHKSA.

Bo Bcex phillleykasaHHbIx cmocobax HawGonee Tpynaoémkas paGora
COCTOHUT B IlepeMeIlleHHN pefiki Ha BepXHuX 3TaxKax. [/ 3Toro mcnoim-
3yIOT LIECTbl, JIECTHUIbI-CTPEMSAHKH, MOHTA)KHBIE JIOJbKH, OKOHHBLIE
IpoeMsl ¥ T.IL
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62. NMNaHoBO-BLICOTHAN CbEMKA INIEMEHTOB 30aHUs

OaHo3TaxKHble M MHOTOITAXXKHLIE NPOMBIIIJIEHHBIE 3[aHMS OGBIYHO
6niBaloT KapkacHoro Tna. Kapxac sB/seTcs HeCylIMM KOHCTPYKTHBHBIM
3JIEMEHTOM, 4epe3 KOTOpblif NepejaeTca Ha (HYHIAMEHT BCSA HArpysKa OT
Maccol 31aaua M o6opyaosanus. COOTBETCTBHE IeOMETPHYECKHX Napa-
METPOB 3JIEMEHTOB KapKaCa NIDOEKTHhIM 3Ha4€HMAM BO MHOIOM OIlpe-
AeJsieT NMPOYHOCTb, AOJATOBEYHOCTb, 3KCIIYyaTAallMOHHBIE KadecTBa 37a-
HHA U ero 060pyAOBaHUA B LEJIOM.

CoctaB pa6oT NnpH  NVIAHOBOM CheMKe Kapkaca 34aHHA H TeXHO-
JIOTHYeCKOro o60py/J0BaHMsa ONpele/AeTCs TEXHHYECKMM 3aJaHHEM Ha
IpoRefeHMe 3THX paGoT, B 3aBUCHMOCTH OT KOTOPOTO, a TaKXe Or
KOHKPETHLIX yCIOBMH BLIGHDPAIOT ¥ cHOCO6 CHEMKH.

PacnpocTpaHeHHbIM CIIOCO60M CHEMKH ABJIAETCA NPHBA3KA OCell M
ra6apuToB 060pyaOBaHMA K OCAM KOJIOHH, MHMJ/UICTP M [APYTHMM KOHCT-
PYKTHBHBIM 3JeMeHTaM. llepen Hauanom chéMKM myreM ofMepa ycra-
HABJIMBAIOT TEOMETPHYECKHE OCH KaXa0# KoJoHHB. Ocu MapKupylor
4epTOif Ha MacjsHOM Kpacke. OTK/IOHEHHe oceil B HUXHEM K BepXHeM
MX ce4eHMAX OT MPONOJbHOM M IONepeYHOH Oceit 3qaHMA OlpedesAloT
MeTofoM 60koBOro HuseaupoBaHus (cm.puc.44). Ecnam reomerpuueckue
OCH He COBMNAJAIOT C Pa3GHBOYHBIMU, TO Ha CXeMe yKa3blBAIOT pa3MEpbl
Mex[y pPa36MBOYHBIMM M TEOMETPUYECKUMM OCAMM. 3aTeM JMHEHHBIMU
npoMepaMM H3MepsIOT (PaKTHYeCKMH LIar KOJIOHH M IUMpHHY IIpOJieTa
IUIA KaXJOH mapbl KoOJIOHH. JIMHefHbIMM 3aceykaMH ¢ IOMOLUBLIO
cragpHoii 20-MeTpOBO# KOMIapUpPOBaHHOH pYJETKH C HATAXKeHWEM eé
PYKOH OIpeResNdAlOT PacCTOSAHME OT XapaKTEpHBIX TOYeK 060pYyAOBaHUSA
0 ocelf KOJIOHH C TaKMM pacdeToM, 4YTo6bl AJA KKIAOH onpeaenseMoit
TOYKH OBbIJIO HE MEHee TPeX IIPOMEPOB.

[Ana niaHoBOH CcbheMKM KapKaca 34aHMA CTPOAT BHYTpPeHHHE
CBEMOYHBIE CETH, CX€Mbl IOCTPOEHHA KOTOPbIX BHIGHDAOT B 3ABHCH-
MOCTH OT reoMeTpHyueckoil popMbl 3aHusd, Ko3¢PpHIMEeHTa 3aHATOCTH,
KOHKpEeTHBIX ycnopuit. CheMKy KapKaca OCYILECTBJIAIOT H3BECTHHIMH
croco6aMy CbeMKH CHTYAlMH.

Ilpy wamuyuu B nposere TPAHCIOPTHOIO MJM JIOACKOTO IPOXOAa
(o6bMHO B cepeAuHe IpOJETa) CHEMKY BLINOJHAIOT Ha OCHOBE NpPSMO-
nuneithoro (cTBOpHOro) mim JoMaHoro Gasuca (puc.81,a). [lna 3roro
Ha NOJy LeXa B Hayajle U B ROHUE NpOJeTa 3aKPENJAIOT ABE TOYKH A
v D, a npu paanne nponera Gosee 100 M B ycaosuax 60Jbluoi
CTECHEHHOCTH HaMeYaloT MONOJHMTeJbHbie Touku B, C B crBope AD.
Touxs 6asuca 3aKpen/uilOT 3HAKAMH — METAIMYECKUMH IWUTHIDAMH HJH
Tpy6kamu gmmHo# 50-75 cM c auametpoM 15-20 MM, a B Xeje-
306€TOHHOM IOy — CTaJbHbIME [r06ensaMu. 3HaKM 3IAKJIAAbIBAIOT B
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TaKHX MecTaX, Ile Ha NEePHOJ CBHEMKM M PEKOHCTPYKLUHMH MOXeT GbITh
ofecrniedeHa WX HENOJBMIKHOCTL M COXpaHHOCTb. lleHTpbl Ha Mertau-
JIMYeCKMX 3HaKax 0603Ha4aloT NEePeKpecTHeM, KEPHOM, a Ha [EepeBAH-
HBIX — TBO3JAMM. PaccTosHue MeXIY LEHTPaMH H3MEPSIOT CTAMbHOMN
PYyJIeTKOH MJM cBeTOAAIbHOMEPOM ¢ TouHocTbio 1:5000— 1:10000. Ecan
6asuc BIOCJAEICTBMH OyAeT HCNOJb30OBAH [AJA CBEMKH INOAKPAHOBRIX
nyTte#, To €ro AJHMHY OIPEAE/AIOT C TOYHOCTBIO He Hike 1:10000 B
3aBHCHMOCTH OT IUVPUHBI IIPOJIETA.
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Puc. 81. CxeMbl CheMKH BHYTPEHHUX ceTell 37amms:
a — npsaMoymHeiHbl 6asuc; 6 — CTBOPHBIA YeTHIPeXyroJIbHUK
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C 3akpenJieHHBIX TO4eK Crnoco60M JMHEHHBIX MJIM YIJIOBBIX 3acedex
CHHMAIOT MapKHMpPOBaHHble OCH KOJOHH. XapaKTepHble TOYKH raGapHTOB
WM ocell TEXHOJOTHYECKOIo 0GOpYJOBAHMA NPHBA3BIBAIOT K OCAM KO-
JIOHH JIMHENHKIMH 3aCEYKAMH MJIH CTBOPHBIMH HPOMEpaMH.

Ilo pesysnbrataM H3MepeHMii peLIEHHEM YIJIOBBIX WM JHHEHHBIX
3acevyeK BBIYUC/IAIOT KOOPAMHATBI OCEll KOJOHH B YCJOBHOH CHCTeMe
KOODIMHAT H/IM B CHCTEMe KOODAMHAT CBHEMOYHOH BHewrHeH cetn. [las
3TOr0 BHYTPEHHIO CETb 34AHMA NPUBASHIBAIOT K CBEMOYHO} BHelmHel
CETH NPOJIOKEHHEM TEOXOJINTHBIX MM MOJIUTOHOMETPUYECKUX XOJOB.

PeKOHCTPYKUMA MM pacllMpeHHe 3[aHHA MHOTAA OCYLIECTBJIAETCS B
BH/€ NPUCTPONKM HOBOTO 3[aHusl K CYIIECTBylolueMy, AMGO NPOANeHHeM
NpOJIETA CYLIECTBYIOIWErO 3aHusA, JH60 U3MEHEHHEM IUMPHHBI IpOJIeTa.
B Takux ciyvasx KOOPAMHATBI KOJIOHH CJEAYET ONPEAEATh B CHCTEME
KOOpAKHHAT cheMOoYHOM (pa36HBOYHOI) ceTH.

Ecnm cbeMKa KOJIOHH OCYIECTBJIAJIACh JMHEAHBIMH 3aceuykamu (cM.
puc.81,a), To ux koopauHathl (Hanpumep X u ¥V B cucTeMe KOOpMHAT
CHEMOYHON CETH) BBRIMMC/SIOT IO (POPMYIaM:

X, =X, +bcosTyg +1g cos(Typ —a) = Xg + 1, cos(Tge —a) =
= Xg + b, cosTge + I, cos(Tge — B) = X - I, cos(T5 + B);
Y, =Y, +bsinTyy + lg, sin(Tpe - @) = Y + g, sin(Tpe - a)
Y, =Y, +(b+b)sinTyy - I, sin(Ty, - B) = Y¢ + I, sin(Ty, — B),

lgr + blz N ICZV lgr + b12 - lBr
rae a = arccosr———=Xr: B = arccos-——5
8 2bllBr B 2bllCr
B raHHbIX (pOopMyJIaX HCIONB3YIOTCA KOOPAMHATHI Toyek Gasmca X,,
Y4 Xs, Yz Xc. Yo u ajzemeHTbl M3MepeHMH [, M lg B J1uHeliHOR
3aceuxe.
AHaJIOTHYHO ITOJTY4al0oT KOOPAHHATHE! OCTAJIbHBIX TOYEK.
Ilpu cbeMKe TOYEK YIIOBHIMH 3aceYKaMH HX KOODJAMHATHI, HalpH-
mep X,, Y,, onpenensiior no ¢opMyiam:
Wpetg(B,) - Yeetg(C,) + X5 - Xc .
ctg(B,) - ctg(C,) '
X, = Xg + (¥, - ¥p)ctg(B,)

(62)

¥ = (63)

Ecau naoiaas nposiera 3aKpbiTa TEXHOJIOTHYECKMM O6OpYA0BAHUEM,
HO B/I0JTb KOJIOHH CYLIECTByeT BHAMMOCTb IO Beedl AnuHe (MM 4acTH)
HnpoJjieTa, TO B KayecTBE BHYTpeHHeli CBHEMOYHON CeTHM HCHOJIb3YIOT
CTBOpHBIA 4eTblpexyrosbuuk (puc.81,6) MaM KOMOGHHAUMIO YeTbIpex-
yronbhukos. C 3Toif Iie/Ibio B Hayate M B KOHLE IPOJIETA MM B IIpeaesie
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BMAMMOCTH B IIpoJjieTe B/AOJb NoOllepe4HbIX oceil pa36uBaioT ABa, TPH M
6onee Gasucos. JymHEL [, 1 I 6a3uCOB M3MEPAIOT CTAIBHON KOMIADH-
pOBaHHOM py/neTKo HAM CBeTOAaJbHOMEPOM ¢ TouHocTbio 1:10000.
Touxy 6a3McOB 3aKPEMJIAIOT OCEBRIMM 3HAKAMM. YCTAHOBMB B OAHON
TOYKe 6a3xca TEOROJHT, a B NIPOTHBOIOJIOXKHON IO CTBOPY — BH3MPHYIO
MapKy, OPHEHTHPYIOT 110 CTBOPY KOJJIMMAIMOHHYIO IJIOCKOCTb T€O0A0JIM-
Ta, OT KOTOPOH JMHENKOHi N3MepsIOT PacCTOAHME 4&; AO OCeil KOJIOHH.
Taxnm e 06pa3oM M3MEPSIOT paccTOsHUMe b; OT CMEXHOro CTBOpa Ha
ApYroM KoHIe 6a3uca A0 IPOTHBONOJOXHOrO psifa KoJoHH. Torza
MEXOCeBble pa3Mephbl /; ANA {-r0 psjfa KOJOHH MOXKHO BBIYHCIHMTDb IIO

dopmyne
1.' =(1a _Ii)%+lo+ai+bl" (64)

Paccrosmme S; MeXay monepeyHbIMH pas6HBOYHBIMU OCAMHM Hadallb-
HOTO M i-r0 psAAa KOJOHH BAOJb CTBOPOB, a TaKXKe JJIHHBI S CTBOPOB
KM3MEDSIOT CTA/IBHON PYJ/IETKON MM JAaNbHOMEPOM ¢ TOYHOCThIO 1:2000-
1:5000. B ropsuMx ueXaX BMECTO ONTHYECKOr0 CTBOPA MCIOJb3YIOT
CTPYHHBIH.

Ina npuBeneHMa CTBOPHBIX W3MepeHMil K €AMHOMY CTBOPY BbICO-
KOTOYHBIM TEOJ0JMTOM M3MEPAIOT YIJbl IIOBOPOTAa CTBOPOB CO CpeAHel
KBAaJpaTHYeCKOMH [TOrpelHocTbio 1-27.

BoicoTHaa cbeMKa BbITOJHAETCA [/ ONpEJE]eHHsT BBICOTHOrO
(BEPTHKAILHOrO) MOJIOXKEHHSI KOHCTDYKTHBHBIX 3/eMeHTOB 3aanuii. OHa
OCYINECTBJIAETCA HEINIOCPEACTBEHHLIM IIPOMEPOM, TEOMETPHYECKMM MJIH
TPHTOHOMETPUYECKMM HHBEJINPOBAHHEM.

B T1ex caydasx, KOrJa KOHCTDYKTMBHble 3JeMeHTHl (Hanpumep
KOJIOHHBI, INIOAKPAHOBble GalKH, pHUreaH) AOCTYNHBI AJIA HENOCPEACT-
BEHHBIX M3MEpPEHUH C N0JIa, BBICOTHYIO CHEMKY BbINOJHAIOT H3MEPEHHEM
BEPTHKAILHOIO PaccTosiHUA | OT onpejenseMoli TOYKH O JIMHHUM TODH-
30HTAa HMBEJMpPA, YCTAaHOBJIEHHOro Ha nofiy sganus (puc.82). Bricornl
ToueK H; BLIMHCIAIOT O OTMETKE ropu3oHTa npubopa H,, n npomepam ;
mo ¢opmy e

H,=H_+1,. (65)
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Puc.82, Cxema BepTUKa/IbHOIH CBEMKH
TeOMETPHYECKHM HUBETHPOBAHHEM

63. MnaHoean cbémka NOAKPAHOBbLIX KOHCTPYKLUA

Han6onee xapaxrepHbiMM BHAAMH Da3pyIlleHHWA IOAKPaHOBBIX
KOHCTPYKLMI SABJAIOTCA: M3HOC IOJKPAHOBOTO pesibca, JAeTasel ero
KperuieHus, aedopManus NOAKPAHOBLIX GaloOK, OCafka MJM KpEH KO-
JoHH, OCHOBHHIMM IIpMMMHAMM pa3pyllleHHs AeTajell KpeIlJIeHHs peib-
COB IOAKPAHOBbIX 6ANOK CUMTAIOTCH: HEJOCTaTOMHAs NPOYHOCTb KOHCT-
PYKLUMH, HeYy/0BIETBOPUTENbHOE Ka4deCTBO MOHTaXKa, HECOOTBETCTBHE
reoMeTPHYECKUX NapaMeTpoB IIyTedl MX NMPOEKTHOMY 3HaveHMIo, Aedop-
MauHs HeCYIUX KOHCTPYKuHMit 3faHus. IIpn TeXHUYeCKOM OCBHAETENbCT-
BOBAaHMHM 3[JaHHA M COOPYXXEHMH C HajWuMeM ITOAKPAHOBLIX MyTeil oIpe-
JeNAI0T UX IIJaHOBO-BLICOTHOE IOJIOXKEHHE.

IlnaHoBOM cBeMKOIl OnpeaessioT NPAMOMMHEHHOCTh pelbCoB, pac-
CTOsIHME MEX(y HX OCAMH, CMEIIEHHME PEJIbCOBBIX OCeli OTHOCHTENBHO
oceli MOAKPAHOBBIX GaJOK, a TaKXe 3a30pbl MEXAY CTHIKAMH pejbCoB,
Mexy KOJOHHaMH M pejsbcamu. KpoMe Toro, omnpene/sioT CTPOMTENb-
Hblil TOABEM CTPONUJIbHBIX epM.

PaccMOTpMM OQMH M3 METOAOB IJAHOBOM CBEMKH MOJKPaHOBbIX
IyTefi MOCTOBOrO KpaHa. B 3aBHCHMMOCTH OT YCJOBHIl TEOQOJHT YCTa-
HAB/JWBAIOT Ha IIOJY MM Ha IOAKPAHOBOHM INIOCKOCTH B CTBOPE OCEBHIX
Kkpeniermit. Ocbh pelbcoB NPHMBA3LIBAIOT K 3TOMYy CTBOpPY, BH3Mpys
TEOLO/IATOM Ha CleUMaibHYlo pejiky-maéaoH (puc.83,a). 3ty peiixy
HaKJaJbiBAIOT HA TOJIOBKYy peJbCOB, €€ HYJb-IyHKT COBMEILAOT C HX
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oceio., OTcyeTnl MO pejike BEPTUKAMBHON HHTBIO CETKH HATEH TEOAOIMTa
6epyT uepe3 xaxkanle 6 M JMMHB! YTH M ONpeJeAIOT CMEILEHKE pebca
or ocesoro crteopa. Ilo naHHLIM OTCYeTOB COCTaBSIOT TpaduK
cmeiennt ocu penbca (puc.83,6) B Macwrra6ax 1:500 no ropusoHTaH
u 1:1 mo sepTHKAIH.

Ilpn wucnonp3osanuy Buiaxoo6pasnoit pe#ixu (puc.83,8) oamo-
BPEMEHHO M3MepAIOT GOKOBble CMELIEHMs PeabcoB M 6alok OT cTBOpa.
Ilo pasHocTH cMelleHu#t B OAHOMMEHHOM TOYKE BBLIUMC/AIOT 3KCLEHTPH-
cutetr. BunkooOpasHas peiika cOCTOMT M3 OGBIYHOM peitku 3, Ha KoOTO-
po#t npu noMoumM XoMyTa 4 3aKpelljeHa noasuxcHas [-o6pasHas wraH-
ra 2. Ha xoMyTe, cBO60AHO IlepeMellaloeMcs 0 peiiKe, HENOABHXKHO
3akperjieHa Apyras pefika 1. Eé ycTaHaBiumBaloT B TOpPH3OHTAaJbHOE
MOJIOXKEHKE C MOMOILbIO LMIHHAPHYECKOIO YPOBHA 5.

a

Ay
Xof s
la
xy
\Y.3/s
L

Prc.83. OnpeaesieHne nJaHOBOrO MOJOXEHHA NOAKPAHOBBIX PEIbCOB:
a — peitka-wa6yoH; 6 — rpadMK CMelleHHH OCH pesibca M0 TOPH3OHTAIH;
B — BUJIKOOOpa3Has peifKa; I — cXeMa [0CJleJOBaTe/IbHbIX YaCTHLIX CTBOPOB;
[ — rpadHK NJIaHOBOTO NO/MOXEHNS PE/IbCOB

Ilpn u3sMepenusax peliky CTaBAT INEPHEHAMKYJASIPHO OalIKe, COBMe-
IAIOT IIATKY C OCbIO Pefbca M IIPHBOJAT B FOPU3OHTAILHOE MOJMOXKEHHE.
3ateM nepeMelalOT XOMYT AO YNOpa LUITAHTH CO CTEHKOH Gamku M 1o
peiixaM 6epyT OTCHeTbl, COOTBETCTBYIOLIME PACCTOAHMAM OT OCH pesbca
1 6anxyn (¢ y4eTOM TOJILIMHBI CTEHKHM GaIKM) O ONTHYECKOro CTBOpA.
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Ec/m mnogkpaHoBble NyTH HMEIOT GOJBLIYI0O [AJHHY, TO CTpPOST
HECKOJbKO YaCTHbIX CTBOPOB C JaJbHEHIUHM COBMELICHHEM 4YacTei
NPEABIAYINETO M NOCEAYIOIETO CTBOPOB IO NMPHHIMIY NPOAOIKEHHBIX
xopa. Kaxawnt nocneayroumii ¢cTBOp HauyMHaeTcsi HE B KOHIIE IIpeAbl-
AYIEro, a TOCEpeAMHE MM Ha y4YacTKe B 1,/3 [JMHBI NpeablAyliero
cTBopa. I[lomepeuHble OTKJIOHEHMA TOYEK Ha 3ITOM YYacTKe H3MEpPAIOT
OJHOBPEMEHHO OT ABYX CTBOPOB M IO MX Pa3HOCTH Ha COBMEILEHHBIX
y4acTkax crBopoB (Ha 1/2 nmau 1/3 Q/IMHBI) BBIYMC/SAIOT YIOJ MEXAY
CTBOpaMH.

Iycts ctBop CD (puc.83,r) Ha yuacTKe ! COBMELEH CO CTBO-
poM AB, HO oTKJoHAETCA OT Hero Ha yroa «. Ilo m3MepeHHBIM mome-
PEYHBIM OTKJIOHeHMsAM Ypu Yp Touek oT cTBopa AB M no OTKIOHEHMAM
Ycu Yo Tex xe touek ot cteopa CD yroa o BBIYHC/MAIOT 10 popMy.ie

(yo - Y )‘B(YC - }_’P)
l ’
rae | — AJMHA y4acTKa COBMEINEHHDBIX CTBOPOB.

OrtkaoHeHun Y; Bcex Touek oT ctBopa CD, mpuBeaeHHble K CTBOPY
AB, BorumcasAlT 10 dpopmye

(66)

tga =

Y, = YtgasS,. (67)

AHAJNIOTHYHO CTPOSAT CJeJYIOIMH CTBOP, BBEMMHC/AIOT Yroa a' Iepe-
CEYEHUs1 €ro C NpeAbIAYLUIMM CTBOPOM H ONIPEJEJNAIOT OTKJIOHEHMs Y,
[pHBeleHHble K cTBOpY AB, mo ¢opmyne

Y; = YtgaS;tge', (68)

rhe S; © S, — paccTosHHA OT onpele/seMbIX TOYEK i M j 40 Havaia
CTBOPOB.

I1s KOHTPOJA TOYHOCTH ONpPEAEJEHHs YIJa NEpeceYeHHsi CTBOPOB
€ro BBIMMCJAIOT Ha ABYX-TPEX YYacTKaXx.

HenocTaTkoM MeTOAa ABJAETCS OrpaHM4eHHas [JMHAa YaCTHBIX
CTBODOB M CHCTEMATHYECKOE HAKOIJIEHHE OMGOK B ONpeaeIeHUU YIJIOB
HepeceyeHHs CTBOPOB NpH GOJIbIIOM KOJMYECTBE YaCTHBIX CTBOPOB.

Hapsgy ¢ ompeaesieHHEM OTKIOHEHMH OCH peabca OT IpsMO-
JIMHEMHOCTH M3MEDSIIOT PaCCTOSIHUA MEXAY OCSMH PEJbCOB Yepe3 KaxK-
Avle 20—40 M 1Mo A/MMHe NyTH KOHTAKTHBIM WM MEXaHHYeCKHM CIIO-
cob6amu. PesyibraThl OTpaXkaloT Ha rpa¢uKe MJIAHOBOIO IIOJOXKEHHA
peabcos (puc.83,4).
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Ilpn xoHTakTHOM cnoco6e pacCcTOsiHME MeXJY OCAMU PpENbCoB
H3MEPAETCA CTAIbHON pyJjerkoil. C y4eToM IoOnpaBoK 3a TeMIEpaTypy,
HaTsDKEHNe, IIEPEKOC PYJeTKH PacCTOAHME MEXAYy OCAMU pejbCOB Ha
yvactke A0 40 M MoxeT GbITb M3MepPEHO cO cpeaHedl KBaJapaTH4ecKOMN
owmn6Koit 10 2,5 MM.

Ilpu MexaHuyeckoM crocofe Ha MOCTOBOM KpaHe 3aKperJisioT
pasjIMyHbIe MEXaHWYeCKNe MPHOOPBI U C MX MOMOILBIO M3MEPSIOT OTKJIO-
HEHMsI MeX/y MOCTOM KpaHa M pesbCaMH.

Ilpr xoMmuIeKCHOM O6C/IeJOBaHMH HCIIONB3YIOT KOCBEHHLIH METOA
H3MepeHus. [{/A 3TOro Ha mosy liexa MJM Ha YpPOBHe IOXKPaHOBOIO
IIyTH CTPOAT BHYTPEHHIOI reofe3nyeckyio ceTb 3gaHus. OT IyHKTOB
CETH CTBODHBIMM IpPOMEpaMM, JMHEHHBIMH HJM YIJOBBIMM 3ace4KaMH
oInpefessioT KOOPANHATbl XapaKTepPHbIX TOYEK, [0 KOTOPBIM BBLIYMCJIAIOT
PACCTOSIHHA MeXIY OCAMM PEJbCOB U MX OTKJIOHEHMs OT NPAMOJIMHEN-
HOCTH. '

IlpaBunaMu GesomacHOM SKCIIyaTallid MOCTOBBIX KPaHOB NpexRyc-
MOTpEHBI CJeyIolne MAKCHMATTBHO JONMYCTUMble OTKJIOHEHHUA:

— B PACCTOSTHMM MEXJY OCSAMH pesibcoB — 15 MM,

— pebca OT IpsMoit Ha yyactke K0 40 M — 20 MM,

a TaKxe B3aMMHOE CMelIEHME TOPLOB CTIKYEMBIX PeJbCOB B IJIaHE M MO
BbicOTe — 3 MM; BeJHYHHA 3330POB B CTHIKAaX PEJbCOB — 4 MM.

64. BbicoTHas cbeMka NOAKpaHOBbIX KOHCTPYKUWA

BbicoTHyl0 CbeMKY MOAKPAaHOBBIX KOHCTPYKIMH BLINOJHSAIOT METO-
JaM{ TEOMETPHYECKOTO MJIM TPHIOHOMETPMYECKOro HUBeaMpoBaHMA. B
mob6oM ciaydae [JA CHEMKM IIOJKPAaHOBBIX KOHCTPYKIMii Tpe6yercs
'BBICOKas TOYHOCTb M3MepEHMil, NO3TOMY CDBeMKY OCYLIECTBIAIT B
OCHOBHOM METOJOM T[€OMETPHYECKOTO HHMBEJIMPOBAHUA IO INpOTpaMMe
III-VI xaaccos. Ilpn atom ucnoasayior HuBeaupbl H-3, H-3K n
HUBeJAupHble peliku THma PH-3. B 3aBucMMOCTH OT KOHKpETHBIX
yCJIOBMIi HMBEJMD pa3MElaloT Ha IOJAKPAHOBOM IIYTH, Ha MOCTOBOM
KpaHe WJM Ha IOy llexa.

Ilpy HuBenMpOBaHMM pPeHKY YCTaHABJMBAlOT Ha TOJIOBKY peJbCa,
6anKy — B MecTaX KOHCOJeH KOJOHH M B IIPOMEXYTKE MEXAY HUMM TIpU
ware KoJoHH 6osee 6 M. B Lies1AX yMeHblleHUs TOrPElIHOCTH 32 HAKJIOH
pefiky IIpH BBICOTE BH3MPHOro ny4a 6ojee 1 M HCMOAB3YIOT pelKH C
YPOBHEM HJIM OTBECOM.
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Pyc.84. CxeMa reoMeTpuveCcKOro HUBEJIM POBAHHA
Hag3eMHBIX TOJKPAHOBBIX MyTel ¢ yCTaHOBKOI HMBEJMpa:
a — Haj pesibcoM; 6 — Ha MOCTOBOM KpaHe

TIpn BeepooGpasHoM HuBeauposanuu (puc.84,a) HuBeaup ycTaHas-

JIMBAIOT Ha IIPOTHBOIIOJOXKHON pesabcoBoi HuTKe. HubBennpopaHue Touex
1,2,3...,13 ocymecTBaAAIOT IO 3aMKHYTOMY XORYy, IIPH 3TOM 3aMblKaHMe
BBIIIOJHAIOT Ha TOMKE, HE CBA3AHHOW C NMOAKPAHOBRIMU KOHCTPYKLMAMH.
3Ty TOYKY NPHHHMMAIOT 33 MCXOAHYIO M Ha Heé NepefaloT OTMETKy OT
penepa. Ilpn mepexoxe ¢ penbcoBod HUTKM A Ha HHUTKYy B Husemn-
POBaHHe TOYEK B [ONepeyHOM npodHie MPOJETa OCYLIECTB/LTIOT ABAYKARI
co cranmu#t I, II, III n IV, pacnosokeHHbIX Ha IPOTHBONOJ0XHbBIX
peabcoBbix HYTKaX. Ecau 1ar kojioHH He Gonee 6 M M IIMpHMHA [poOJeTa
He Gosee 12 M, TO ¢ OAHON CTAHUMM MOXKHO OJHOBPEMEHHO HHBEJIH-

POBaTb pPeJibChl 06X HHTOK.
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Hensaka f;, MM, B 3aMKHYTOM XO[€ He JOJ)KHa IIPEBLILIATD
fo S Akn, (69)

rae Ak — TpefesbHAas NOTPEIHOCTh ONpede]eHUsl NPEBLILIEHHA MEeX-
AY CMEXHKIMH CBA3YIOIINMH TOYKAMM;
n — 4KCIO CTAHUMHU B X04€ AAHHOTO NIPOJIETA 34AHUS,

Ilocne 3aMbIKaHNA HMBEJNDHOTO XO4a BBINOJHAIT KOHTPOJIBHOE
HMBE/IMPOBAHKE IIPOTHBONOJOXKHLIX B IIpOJIETE HECKOJNbKMX Map CBsA-
3YIOIMX TOHEK.

Ilpu HuBeAupoBaHMHM ¢ KpaHa NPUGOP YCTAaHABJIMBAIOT NOCPEAMHE
rajepes rAaBHOTO MocTa. B cayuae OTCYyTCTBMA INIPOXOJOB BAOJb
HOAKPAHOBBIX INyTeH ANA NE€PEMELIEHNs] peeYHHKa UCIOJb3YIOT BTOPOM
MocToBoi KpaH (puc.84,6). Ilpu atom AOMKHH GbiTh 06ecIedeHbl MEpBI
TI0 TeXHUKe G€30MacHOCTH A Ha6moaaTess N PeeYHHKA: CTPaXOBOYHbIE
CPEICTBa, pa3pellleHHe PYKOBOACTBA lleXa M HaGJIoJeHNe OTBETCTBEH-
HOTO JHIla.

Ilpu HeBO3MOXXHOCTH HMBEJIMPOBAHHs Ha BnicoTe (B ropAYMX M
3ara3oBaHHBIX L€XaX) M HaJIMYMM BHAMMOCTUH MEXAY HUBEJIUPOM M
PENKON BBICOTHYIO CbhEMKY NOJKPAHOBHIX NyTell [ejaioT C NoJa liexa
(puc.85). B arom cayvyae Ha KOHLUAX I/JaBHOM Gank¥ KpaHa 4 Ha
OAMHAKOBO! BBICOTE OT pelibca 3aKPENJSIIOT N0 YPOBHIO TOPH3OHTANLHO
aBa 6pycka 1, K KOTOPbIM NOABeLIMBAIOT PefKH MJM pYyJeTKH 2 C
rpysom. IlepeMeman kpaH mo pesabcaM, B ONpPEAENEHHBIX TOYKAaX
CHUMAIOT OTcYeThl. HuBeJupoBaHue BBHINOJIHAIOT BeepoOGpasHbIM CIIOCO-
60M B NpsAMOM M 06paTHOM HaIpaBJeHWAX. TOJBKO C [10J1a I€Xa MM Ha
BO3BLILIEHUH ¢ IUIOWANOK IIPOM3BOMAT HHUBEJMPOBAHHE INOAKPAHOBBIX
nyTeil, Teabdepos, KpaH-6aJIOK M T.N., KOTOpbIe MMEIOT HU3KMi
CTPOMTEBHLIX MOAbEM, TO €CTb HEJOCTYNHBI AJs1 YCTAHOBKM HUBEJIMPA M
NepemMeileHua N0 HUM peeyHUKa.

’r—lf‘J‘
/

Puc. 85. CxeMa HUBE/JHMPOBAHHA C YPOBHA NOJ2
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B cayuasx, koraa TexHosormdeckoe oOOOPYOOBaHME 3aKpbIBAET BH-
IOMMOCTb MEXIY HUBEJMPOM H peHKO#, HUBEIMD YCTAHABIMBAIOT Ha YPOBHE
MOAKPaHOBbIX IyTeli Ha ChEUHMaIbHOM KpOHILTEHHE, a A1 HCIOJHHTENA
060pyayI0T MOAMOCTH WM JIOMbKH. [I/1A NepeMelueHis peiiku MO pebcaM
HCTIOJIb3YIOT CHelHaNIbHYIO KapeTKy (7] wim apyTne ycrpoiicTsa.

Ilpy HUBeIMPOBAHMM HECKOJBKHX TOYEK C OAHON CTAaHUMM HMeeT
MECTO HepaBeHCTBO ruiey. I[loatoMy Hau6oJsee CyleCTBEHHBIMH HCTOYHH-
KaMH IOTPeLIHOCTeil ABNAIOTCA: HAKJIOH BH3MPHOM ocu TpPyObl HH-
BeJMpa, cMelleHne oKycHpylolleil JHMH3L NpH nepedoKyCHPOBKe TpY-
6bl 1 aTMocepHble YCIOBUSA MOMEIUEHHA.

IIpeaenbHyio norpelHocTh Ah onpeAeseHUA NpeBbILIEHHs, 06YC/10B-
JIEHHYIO HAKJIOHOM i BU3MPHOH ocH TPY6bl, NP HAIMYMM PAa3HOCTH ey
Al onpepensiior no ¢opmyie

Ah = ’—A—[. (70)
p
raé p = 206265".

IIpenenpHasn BenMYMHA yrjaa I, B COOTBETCTBMM ¢ TpeGOBaHUAMH
HHCTPYKLUMHM 1O HHMBEJMPOBAHMIO, He [0JKHa mnpesbiwiath 20”. Ilpu
lare KOJIOHH, Hanpumep 6 M, mpezeibHas NOrpeLIHOCTb ONpeAeIeHHs
[peBbIIIeHUsA

_ 20-6000 _ 06
206265

[N yMeHbLIEHUA BJIMAHMA HaKJOHa BHU3MPHOM OCH HAa TOYHOCTb
HUBEAMPOBAHNA ONpefeNAOT Yrold i H BBOAAT COOTBETCTBYIOLUHE
nonpasku. [{A¥Hb!I NJed BbIYMCAOT Tpaduyecku ¢ niaHa (LWIHPHHY
nposera M Iar KOJOHH). IIpHM €/OKHBIX aTMOCGEDPHBIX YCNOBMAX
HHMBeJIHPOBAaHHE NPOBOAAT B HepaGovee AJIS lieXa BpeMs, B NEPUOR MH-
HMMAJILHOH pPaGOTb! OTOMUTENbHBIX M BEHTH/IALMOHHBIX YCTAHOBOK.
PaccTosiHMe OT HUBeJIMpa AO peeK MPHHUMAIOT B npeAenax S0—60 M.

TpuroHoMeTpu4eckoe HUBEJMPOBaHHE HEROCTYHHBIX TOYEK OCY-
IIECTR/LIIOT B 33BMCHMOCTH OT KOHKPETHBIX YCJOBHMH OAHHMM M3 cJje-
OYIOLIHX cNOco6OoB.

Ecnin  uMeeTcss  BO3MOXKHOCTb  ONpEde]NTh  PacCTOSHHE [0
Heo6xoaumoi Toukn (HanpuMep rpaHu KOJIOHH), TO Ha yAaleHHM OKO.JO
NOJyTOpa-ABYX BbICOT KOHCTPYKUMM YCTaHaBIMBAalOT TEOAOJMT, KOTO-
PbIM HM3MEPSAIOT C OAHOM CTAHUMM Yr/bl HakJoHa v, H v (puc.86,a), a
pyJeTkoii — AMMHY d OT TEOAONUTA AO TOMKM WM eé NMpoekuuu d, Ha
ypoBeHb noJa. Bricoty H BbluMcasior no ¢opmye

H = d,(tgv, + tgv,). (71)
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Puc.86. CxeMbl TPHTOHOMETPUYECKOr0 HHBeMPOBAHMA

EcaM u3MepuTb Yroa v; HEBO3MOXKHO, TO ONDEREAIOT BBLICOTY
npu6opa i, a Beicoty H BbMMcAsAIOT o dopMyie

H =dtgv, +1i. (72)

B Tex cmydyasx, Koraa pacCTOsiHHE [0 TOYMKH MJM €€ TPOEKLHH
HEIIOCPeICTBEHHO HM3MEpHUTb HEBO3MOXKHO, Bhicory H Haxomar ¢ AByX
cranumit (puc.86,6). Jdas atoro Ha nosy 3gaHus MO pasHbi€ CTOPOHBI OT
TOYKH [PHMEPHO Ha OJHHAKOBOM OTPE3KEe 3aKPEIUMAIOT [Be TOYKH A
u B, Mexay KOTOpbIMH C IIOMOLIbIO DYJETKH M3MEPAIOT paccTosiHue d.
YcTaHOBMB INOOYEPEAHO B KaKAOH TOYKE TEOAOJHT, H3IMEPAIOT YLJRI
HaKJIOHa W M vy Ha onpejensiemylo Touky. Ilo peayibraram aHaveHmit
YTJIOB HaKJOHA, BbICOT npubopa i , i; U PaCCTOAHNA MEXAY TouKkamu A
¥ B seraMcnaior BbicoTy no dopmye

o dtgv,tgv, + (i, — i, )tav, Vi, = dtgv,tgv, + (i) +i;)tav, 0
tgv, + tgv, tgv, + tgv,

Ecau Her BO3MOXXHOCTM YCTAHOBHTb TEOJOJHMT IO Pa3Hble CTOPOHM
OT TOYKH, TO €€ BHICOTY ONpEAEJAIoT ¢ IapalsieibHoro G6asuca b,
KOTOpBIA pa36HBAIOT Ha NOJY 3[]aHUA HA PAcCTOAHMM 1,5 BBICOTHI TOUKH
(cM.puc.78,6). YcraHOBHB TEONONMT B ToYKax 6asuca, MSMEPAIOT YTIJhl
HaKJIOHa V| M v', Vo M 1’ a TaKXe ropu3oHTaibHule yriam o u B. Ilo
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H3MEPEHHEIM yriaM o M P ¥ AuuMHe 6asuca BBIMHMCIAIOT TOPH3OHTAIbHLIE
pacctosuna d, u d; OT TEOROJUTA A0 TOYKM, a 3aT€M — BbICOTY ToukH H
no popmyae

H = d(tgv, + tgv}]) = d,(tgv, + tgv}). (74)

Boicoty Toukn H Tax)ke noay4aloT TPUTOHOMETPUYECKHMM HMBEIU-
POBaHHEM C MCIIONL3OBAHMEM CBeToJaIbHOMepa. [laa aroro B ompege-
JAEMBbIX BepxHel M HHKHell TOYKAX YCTAaHABJAHBAIOT OTpakaTelH u
CBETONAbHOMEPOM H3MEpAIOT HaKJOHHbie pacctosaHua Dy, u D,, a
TeOJOJMTOM — YIJBI HAKJIOHAa V; M V. Toraa mbicoTy ToukH H nosyvaior
no dopmyse

H = \|D} + D? - 2D,D, cos v, (75)

rae Av — PasHOCTb OTCYETOB MO BEePTHKAJBHOMY KpYyry, TO €ecCTb
Av = v, + v (yrabl HakjJOHa M3MEDAIOT HE MEHee Tpex
pas).

BbicoTHEIA nPOhHIb COCTABIAIOT B TOM e MacluTaGe, YTO U IIaHO-
Bblii. Pa3HOCTb OTMETOK TOJIOBOK NOAKPAaHOBLIX PEJIbCOB B ITONEPEYHOM
ceyeHMM Ha omopax aomyckaercs Ao 15 MM, a B npoaere — 20 Mm.
Pa3HOCTb OTMETOK TOJIOBOK PEJIbCOB Ha COCEAHMX KOJIOHHaX IIpH
paccTosiHum Mexay Humy ! nonyckaertcs nopsiaka: [/ 1000.

Ina moBbieHus 3¢d@EKTHBHOCTH CBEMKH MOAKPAHOBBIX ITyTeit
MIPMMEHAIOT JlasepHhle reofesudveckue npuéopnl. C moMolubio OZHOrO
npH6opa M [ABYX MapOK MOXHO KOHTPOJHMPOBAaTb OAHOBPEMEHHO IJa-
HOBO€ M BbICOTHOE NOJIOXKEHUA NOJKPAHOBbIX KOHCTPYKLMIA.
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