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Hacrosiuee nocobue cTaBUT CBOEH 1IENBIO OCBETUTH B HeO6XO0-
TUMOM O0BEME OCHOBHbBIE MPAKTHYECKUE CBEICHUS 110 HHXEHEPHOI re-
ONIe3UH MPU COACPKAHUH, PEMOHTE H BOCCTAHOBJICHHU aBTOMOOHIILHBIX
IOpOr’ M [TIOMOYb, B CJIyYyae HaJOOHOCTH,0praHn30BaTh OOYUYEHHE NEPCO-
HAJIa CTPOUTCILHBIX OpUrajy OCHOBHBIM IIPHEMaM HHXEHEPHO-TEOMIE3HU-
4YecKux pador.

ITocoGue He 3aMeHAET HOPMATHBHYIO JOKYMEHTALMIO, ICCTBY-
romyro B Poccuiickoit ®epepauuu, a NpegHa3HAYCHO JTUIb JUIS OKAa3aHHs
NIPAKTHUYECKON MOMOIIH NOPOXHBIM MacTepaM M APYI'HM TEXHHYECKHUM
paOOTHUKAM IPH BLITIOJIHEHUN HHXECHEPHO-TeoIe3NYeCKUX paborT.

B HeM He NpUBOAATCA TEOPETHYECCKUE ACIHEKTHI H MOJOXKECHHUS
o0l1ieit reofie3nHy, a faHbl TOJNLKO OCHOBHBIE MOHATUS U NPAaKTHYCCKHUE
nnpueMsl paboT, HeoOXOqUMBIE MacTeEpPaM-JOPOXHUKAM ¥ JPYTUM JIHHEH -
HbIM pabOTHUKaM.

I'eope3nyeckue paboThl NpH COIEPKAHNN, PEMOHTE U BOCCTA-
HOBJICHHHU aBTOMOOHIIBHBIX JOPOr ¥ UCKYCCTBEHHBIX COOPYXECHUA HA HUX
MO3BOJISIOT NMONYYUTDb NOJHYIO HHPOPMaUMIO O POBHOCTH M fichopMalu-
sIX fopor, o6beMax pabor, BBIHECTH B HATYPY WIH NNPOKOHTPOIUPOBATH
MPOEKTHO-CTPOUTENBHEIE PEILICHUS.

IIpu cocTraBneHnn Noco6us ObITH HCMNONML30BAHBI IIOJOXEHAS
HOPMAaTHBHO-UHCTPYKIIMOHHBIX U YYEOHBIX MaTe pHAIIOB, O000LICHHLIE B
Haubosiee MpocTON (pOpMeE C YUYETOM paHee HAKOINIEHHOIO ONbITa Npo-
M3BOJICTBA I'eOiC3MYECCKUX paboT Ha aBTOMOOMIIBHBIX IOpOrax M HCKycC-
CTBEHHBIX COOPYKEHMSIX.

Cnucox adrepaTypsl, HCMONML30BAHHOM /19 COCTAaBJIEHUS OCO-
Ous 1 peKOMEeHayeMOo# s 6osee riayboKoro ¥ KBaaupuuupoOBaHHOI'O

U3YYEHHS 3aTPOHYTOM TEMBI M NPUEMOB paboT, IPUBENCH B KOHIIE MOCO-
Ous.

I1-p TexH. HayK, lIpodeccop, aKajieMUK
AxajnieMuu TpancnopTra Poccun
b.®.I1epero3unkos, unxk. M.JI.Mypadep



1. OBIIME TTOJIOXEHWS

HNHxeHnepHo-reoneznueckne padboThl IBIAIOTCA HEOTHEMIIE-
MOH COCTaBHOM YacThbIO BCErO IPOH3BONCTBEHHO-TEXHOJOIHYECKOro
KOMIUIEKCA COlePXKaHUA, PEMOHTA, BOCCTAHOBJICHHA U CTPOHTENILCTBA
ABTOMOOHNLHLIX AOPOT H COOPYKEHIM Ha HUX.

B 3aBHCMMOCTH OT CTEIIEHH CIOXHOCTH U 00'beMa reofe3nyec-
KHX paGoT JHHEHHbIH NepcoHal MOIPIAHbIX (CTPOUTENBHbBIX, PEMOHT-
HbIX, 9KCIUTyaTallMOHHBIX).OpraHu3alui IOJKEH IPENyCMaTPHUBATh Bbl-
MOMTHEHME CIIEAYIOIMX OPraHUu3allHOHHbIX MEPONPHATHH: oOecreueHHe
reope3myeckoll cayx6n1 npubopamMu, HHCTPYMEHTaMH, OOOPYIOBaHUEM.
HHBEHTApEM H TPAaHCNOPTHBLIMH CPCCTBAMH, a TaKXKe IMOMECHICHUSMY,
CrieHanbLHO 00OPYAOBAaHHBIMU IS MPOBENICHUS KaMepalibHbIX paboT U
Oe30nacHOro XxpaHeHud npuOopoB, HHCTPYMEHTOB U IOKYMEHTOB; 06eC-
medeHne B npefeliax paiioHa 06CTyKUBaHNA (CTPOKIUIOIANKH) COXPAH-
HOCTH 3HAKOB NJIAHOBO-BBLICOTHOU IeO€3UYECKON OCHOBBLI; Nepefaya
3aK439HKY 0 aKTY KOMIUIEKTA HCTIOJIHUTENLRON reoie3u4eCKOM IOKY-
MEHTALlAN, YCTAHOBJIEHHOW HOpMaTUBaMHy, obecrnieyeHHe MOArOTOBKH U
MOBLIMIEHUE KBATH(HUKAIMU KagpoB pabouux u UTP.

B 3aBHCHMMOCTH OT KOHCTPYKTHMBHbIX ¥ MPHPOIHBIX OCOOEHHOC-
el 06 bexTa HeoOXomuMO cobmoaTh TPpeOOBaHKA K IIPON3BOACTBY Ieo-
ne3udeckux pabot, npuseneHHbix B CHull 3.01.03-84 {1] u B gpyrux
CTPOHTENLHBIX HOPMaxX U NpaBUiaxX, NOCYIapCTBEHHbIX CTaHKApTaX CHC-
TEMbI O0ECIIEYCHUST TOYHOCTH T€OMETPHUYECKUX NapaMeTpPOB B CTPOH-
TEJLCTBE, a TAKXKE B APYrHX BEAOMCTBEHHBLIX HOPMATUBHbBIX JOKYMEH-
tax. Heob6xonquMo Takxke cobmofaTh JONONHUTEIbHEIE TpeOOBaHMA,
MpeyCMOTPEHHbIE MMPOSKTHON JOKYMEHTAUEN.

Pa36uBouHble paboThl JOMKHBI BHINOJHATLCS B COOTBETCTBHH
¢ "HHCTpyKIHeN o pa36uBOYHBIM pabOTaM NPH CTPOUTENLCTBE, PEKOH-
CTPYKIHH H KalUTAJILHOM PEMOHTE aBTOMOOMIIBHBIX JOPOr ¥ UCKYCCT-
BEHHBIX COOPYXEHMIt", paspaboTaHHOR Kadenpoi reonesnn MAJIH.

Bce nHxenepHo-reonesnyeckie paboThl BBINONHAIOTCS JTHHEH-
HBIM HHXKEHEPHO-TEXHUUECKHUM IIEPCOHAJIOM CTPOUTENBHBIX, PEMOHTHO-
CTPOMTEJIbHBIX H 3KCITyaTalMOHHLIX OpraHU3alIHH.

IIpn Gonbumx o6beMax i CIOXHOCTH paboT M0 PEKOHCTPYKIIMH,
KalATAJIbHOMY PEMOHTY M BOCCTAHOBJICHHIO JOPOT, MOCTOB ¥ TOHHEJIEH
B CTPOHTEJBHBIX B PEMOHTHO-CTPOHUTE/ILHBLIX OPraHU3alUAX MOXET

@ NudopManmonsbIil HEHTP MO aBTOMOOUILHBLIM JIOPOTaM 1
"Undopmasronop”, 1995



ObITb CO3JaHa reofe3nyeckas cnyx0a Win npuBiIeYeHb! CIEIIHATU3IUPO-
BaHHble opranu3auuu. [Ipoussogurenu paboT u Mactepa He JOJIKHLI
[MPHCTYINAaTh K CTPOUATEILHO-MOHTXKHLIM paboTaM A0 OKOHYAHHSA OCHOB-
HbIX pa30UBOYHBIX PadOT H OPOPMIICHHS HX aKTOM, YTBEPXKIECHHBIM
I'IaBHbIM MHXKEHEPOM CTPOUTEILHOU OpraHU3aLii.

B OCHOBY opranusalMu pa30uBOYHbIX PaboOT AOJIKEH ObLITH
MOJOXEH  IPHUHIMI "OT OOLIETO K YaCTHOMY .

TexHonorus pa36uBOYHbIX paboT NOMXKHA obecneyuBaTh 3a-
TaHHYIO TOYHOCTD, HAJCXKHOCTh, IPOCTOTY HCHOMHEHUA M MaKCHMAJIb-
HYIO MPOH3BOAUTEILHOCTE TPY/A.

Ilepen HayanioM pa30MBOYHBIX paboOT MacTep AOJIKEH AETAIBHO
O3HAKOMHTLCH C IIPOEKTHBIMUA MaTEpHAJIaMH, COICpPKallUMHi UCXOHbIC
JaHHbIC 19 pa30OHBKHM, a TAKXKE C MPOEKTOM IIPOM3BOJCTBA (OpraHm3a-
IIiH ) CTPOUTENILCTBA M HA HX OCHOBE COCTAaBHTh Pa36MBOYHBIE CXEMBI.

Pa30uBo4YHbBIe pabOThI COCTOSAT M3 BOCCTAHOBIICHHS TPacchl,
Pa3BHTHSA OIOPHOU CETH, NEPEHECEHUS IPOEKTOB COOPYKEHIU Ha MECT-
HOCTb, ACTAJILHOM pa36MBKH COOPYKEHHMN, reOie3NYECKOro yNpaBJIcHNS
paboTON CTPOUTENbHBIX MEXaHU3MOB, F'C¢OIEC3HYECKOrO0 KOHTPOJA 3a
IPOU3BOACTBOM CTPOUTENBLHLIX pa0OT H MCIIOJHUATEIILHBIX CHhEMOK 3a-
KOHUYEHHbIX COOPYXEHUI WIH HX JIEMEHTOB.

Pa30buBounbie paGoThbl MPH PEKOHCTPYKIMH X BOCCTAHOBJICHHM
JOpOr U HCKYCCTBEHHBIX COOPY>KECHHM NIPOBOJST B TAaKOU NOCNENOBa-
TEJILHOCTH:

- IOATOTOBHTE/IbHBIEC Pa0OThI;

- BOCCTaHOBJICHHUE TPAcChl H OCEH COOPYKECHUM;

- CO3JaHH€E OMOPHBIX CETEH CTPOUTEILCTBA U [IEPEHECEHHUE Ha
MECTHOCTh OCHOBHBIX OCEH 3aNPOCKTHPOBAHHBIX HHXECHEPHBIX COOPY-
XKEHWH;

- JeTaNbHbIe pa30HBOYHLIE pabOTHI;

- FeOIe3UUECKOE YIpaBlIicHBE pabOTOR CTPOUTENBHBIX MAIIIHH;

- FEOIE3HYECKHIA KOHTPOJIb 3a paboTaMu;

- HCTIO/THUTEJIbHBIE ChEMKH H IIPHEMKA HHXXEHEPHBIX COOPYKE-
HMHA B 3KCIUTyaTallHIO;

- Iepeaaya KoM HCIOJIHHTEILHOA OKYMEHTAMH TEPPATOPH-
aNbHbIM IeOfE3NYECKUM CITYKOaM.

HeTanbHo# pa30MBKE IIOMJIEXAT BCE OCHOBHbBIE 3IJIEMEHTHI
3EMJISHOTO NMOJIOTHA, HCKYCCTBEHHbIX COOPYXXEHHMI H HX MOJMOCTEH,
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BPEMEHHLIX 3CTaKax 1 aBaHOEKOB, PEryISUMOHHBIX U Oeperoykpenu-
TENbHBIX COOpPYXEHHM, BOTOOTBOIHBIX COOPY>XEHUHN, OCHOBAHMN H IO-
KPBITHI BOPOKHOM OIeKbl, BAPaXXEH U HX OTTOHOB, YIUTUPEHUM Ha KPH-
BbIX H Ha MMOIX0aX K MOCTaM, CbE3R0B U NepeceYeH, aBTOOYCHBIX OC-
TaHOBOK; IJIOIIANOK OTAbIXa, O]l aBTONABWILOHBI, 3NAHUS IKCIUTyaTalM-
OHHOM M aBTOTpaHCIOpTHOMU ciyk0, Ab3 M 11b3, cnenpamsHbIx nHXe-
HEPHBIX COOPYXKEHHUH, TPAcC NOAKIIOYAaEMbIX JTHHUI 3JIEKTPO-, BOJO- H
TEIUTOCHAOXKeH!sl, KaHaJH3aliK, ra3uuKkanyu, TenedoHa, BOJOCTOY-
HOM CETH M JpYyrux COOPYXKEHUM.

[TonroroBuTensHbIE paGOTHI BKIKOYAIOT B ce6g: BHIOOP CIIOCO-
6a npon3BojicTBa paboT, U3Y4EHHE ITPOEKTA, BBIOOP METONHKH, H3MEpE-
HHI, COCTaBJIEHHE CXEeM, YePTEXEH, XKYPHAIOB pa30UBKH, KAJICHIAPHOIO
MJ1aHa reoie3n4eckKux paboT Ha 0ObEKTE, H KOHEYHO, BU3YAIILHOTO 06-
CJIEJOBAHMS MECTHOCTH.

UcnonHuTenbHblE ChEMKU U HEBEJIMPOBKHU NMPOU3BOIAT C CO-
CTaBJIEHHEM IIPOJICALHBIX M IONEPEYHbIX NPOUIeH, IIJIAHOB M CXEM
pa3sMelLeHUs JIEMEHTOB COOPYXEHUH, C BHINOIHEHHEM KOHTPOJBHBIX
MPOMEPOB YKIIOHOB, pabOYNX OTMETOK, TAPAMETPOB COOPYKEHHI U JJie-
MEHTOB JOPOKHOI'O MOJIOTHA.

2. OBIIME ITOHATUS U ITPUEMbBI PABOTHI

OcHOBHEIE reofe3nyecKue HHCTPYMEHTHI #H PUCHOCO6IEHIS

['eone3uyecknii HHCTPYMEHT, HMEIOLMNACSA B PacNOpSAKECHUH
MacTepa,loJIKeH ObITh UCIPABEH, BHIBEPEH M OTBHIOCTHpOBaH. Pabora
HEHCIPABHBIM HHCTPYMEHTOM HE MONYCKAETCS, TaK KaK OH HE MOXKET
obecneduTs TpeObyeMoi TOYHOCTH.

[Tpu npueMKe HHCTPYMEHTA OMXKHa ObITh YCTAHOBJIEHA KOM-
IUIEKTHOCTDh ¥ T'OTHOCTD K paboTe BCEX HHCTPYMEHTOB M HHBCHTAps.

I1pn npuemke k pabore TeomOIMTA AETAIBHBIM OCMOTPOM YCTa-
HABJINBACTCA HAJIMYUE BCEX €0 YaCcTEH, HX HCIPABHOCTD U IIPUTIOJHOCTD
V11 H3MEPECHHUIA.

[Tone 3penus 3puTenbHOl TPYObI JOMKHO ObITH YHCTHIM. Bpa-
IEHHE KOJIbIa (POKYCHPYIOLIEH JTHH3bI JOJIXKHO IMPOUCXOAUTH IJIaBHO,
6e3 yCHIHH, (pOKYCHPYIOILAS JIMH3a HE IOJIKHA MMETD Kojle6aHuit U NpH
NBHKECHUH HE AOJIXKHA aBaTh CMEIEHUS KpecTa C TOYKH, Ha KOTOPYIO
OH HAaBEJIEH.
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Ilnacpparma ¢ CeTKOH HUTEN HOMXKHA ObITH IIPOYHO 3aKpeIlieHa
CrIeLMAJIbHLIMY BUHTAMU BHYTPH TPYObl. Y pOBHM [OIXKHBI ObITh IPOYHO
COEIMHEHbI C UHCTPYMEHTOM.

IIpu pabore NogEEMHBIMU BUHTAMU NTy3BIPEKH YPOBHEH JNOJIXK-
HbI IEPEMELLIATHCA TUIAaBHO. BHHTHI (MOILEMHBIE, 3aXUMHBIE, HABONIA-
[IJHe, CTAHOBOM) JJOJIKHBI IJIaBHO BpaulaThCA B THe3[aX H He ObITh NO-
rHyThbIMH. Heo6xonuMo, 4To6b! 3a3KMMHEBIE BUHTHI HAIEXKHO 3aKperlIsin
COOTBETCTBYIOIUME YACTH HHCTPYMEHTA, a4 HABOASALIKE BUHTLI HE HMETH
MEPTBOr'O x0fia ¥ CKa4koB. JIUMO, anupana, 3puTesbHast Tpyda JOJIKHbL

'UMETH MATKOE U IUIaBHOE BpallCHUE.

Texuuueckuit Teogonur T30 (puc.2.1.) sBASETCH NOBTOPH-
TEJIbHBIM TEOROJIMTOM, Y KOTOPOr0 TOPH3OHTAIbHEIA KPYT MOXET CBO-
OofHO BpalaThCsl OTHOCHTENBHO NMOACTaBKH Npubopa. OH UMeeT 3pH-
TeJIbHYIO TpyOy ¢ BHYTpeHHe# (pOKyCHPOBKOH, KOTOpast IepeBOAUTCH
yepes 3CHHUT.

Puc. 2.1. Teopomut Texunyeckuit T3O0:
a - oo Bug; 6 - nose 3peHUss MUKPOCKOIIa

Ha 3purensHOi TpybE TeOHOMUTa YCTAHOBJIEHB! ONTHYECKHE
BU3UPEI NI HaBeleHUA TpyOb! HA nipepMeT. [1pu HeoOXopuMocTH o

U3 BH3HPOB MOXET OBbITh 3aMEHEH UWIHHAPHYECKHUM YPOBHEM JIJISA HUBE-
JIMPOBAaHMS N'OPU3OHTAILHBIM JTYYOM.

Teoponut [ 2] cHabxeH OKynsipHOU HACalKOM s yAOGCTBA
4



BU3UPOBaHUsA TPYObI NpY OONBLIMX yIIax HaKJIOHA. Hacanka uMeer cBe-
TopwILTp st nabmonenus Contua. OKyasp OTCYETHOrO MUKPOCKO-
[1a PacroJIOXKEH PAIOM C OKYJISIPOM 3PHTEILHON TPYOBI.

B HIDKHE! YacTH I0JIs 3peHUs MUKpockona (puc. 2,1,6) nosnyya-
eTCS M300paXKeHHe JleJIeHHA TOPU3OHTAJILHOTO KpYyra, a B BEPXHEH -
BepTHKanLHOro. Ilena geneduit o0OUX Kpyros paBHa 10 TO4HOCTD OT-
CYUETOB MUHYT I10 INTPHXY MUKpOcKomna Ha a3 1. Ha puc. 2.1,6 orcyer

B MHKPOCKOII IT0 TOPH30HTaJIbHOMY Kpyry (nnM0y) pasen 7005 ' a0

BEPTHKATEHOMY Kpyry - 358048 .

YacTH WITATHBOB HE MOJIXKHBI HMETH TPEIUMH KU IOTHYTOCTEH,
HAaKOHEYHHKH HOT, CJYXKalHe /Il BThIKaHUA B 3EMIIIO IIPU YCTAaHOBKE
HHCTPYMEHTa, He0OXOMMO XOPOILIIO 3aKPEILTATh Ha KOHI@X HOT. Kperne-
HUEe HOT K I'OJIOBKE LITAaTHBA NOCPEACTBOM 3aKUMHBIX BUHTOB JOJXHO
OBITHL HaJIEXXHBIM.

Teononut nonXKeH ObITh YKOMIUIEKTOBAH 0YCCOBIO, KPBILIKOM
K 00BEKTHUBY, COIHEYHOH OIIEHIOM, IITUIIbKAMU, OTBEPTKAMU, I'ACYHbIM
KJTIOYOM, (PJIAKOHOM C MACJIOM, KUCTOYKOM, OpEe3EHTOBbLIM YEXJIOM, OT-
BeCOM Ha 1Hype. llltaTus noimkeH UMeTh CTAaHOBOI BUHT.

Kpowme Toro.pist paboTbl ¢ TEOTOIUTOM HAO HMETH TOIOP, KO-
JILIIIKM M LITBIPH, 3aMEHKH, XYPHANbl YITIOMEPHBIE U TaXeOMeTpUYe-
CKOM CbeMKHM, TaONHIBI 1Jisl pa30UBKH KPYrOBBIX H IIE€PEXONHBIX KPUBBIX,
TAXEOMETPHYECKHE, NPAMOYIOJLHBIX KOOPIUHAT, 3JIEKTPOHHBIN Kajlb-
KyJISTOp C TPUT'OHOMETPUIECKUMU QYHKIMAMH, TPAHCIIOPTUP OOBIYHBIN
HJIW CHEIUANIbHBIM TaXEOMETPHUECKUI, FOTOBANIBHIO U [PYTHE YEPTEXK-
HbI€ ¥ KaHUENSIPCKHE NPUHAmIEeXHOCTH.

Husennpe! (puc. 2.2) monXHBI YIOBIETBOPATH CJIECAYIOIAM
TpeOOBAHMAM: CTAHOBOH U NObEMHBIBUHTDI, 8 TAKXKE 3aKHMHOR U MH-
KPOMETPEHHBIN WU M€ BALUOHHLIH (B 3aBUCHMOCTH OT THIIA HUBEUPA)
BHHTBI [OJIXKHBI IJIABHO BPALIATLCH B FHe3/iaX U HE ObITh MOTHYTHIMHU.

- Tpyba HuBenupa foJIKHA CBOGOAHO M IJIABHO BpalliaThCS BO-
KpYT BEPTHKANILHOH OCH, YPOBEHB AOJIXKEH OBITh POYHO COCTUHEH C UH-

CTPYMEHTOM, @ €r0 BUHTbI ObITb UCTIPABHLIMHA. 3PATELHOE NOJIE TPYOLI
MOJKHO OBITh YUCTBHIM C PE3KO BUAMMON CETKOM HUTEH, H300paKeHHS

[OJKHBI OBITh YETKUMH, SCHbIMM, TPABWIEHBIMU H HE HMETh PafyKHOI'O
opeoJia. uagparma c ceTkoil HuTeH foMKHa ObITh TPOYHO 3aKpeIyicHa
HCIIPABUTCIIBHBIMIA BUHTAMH.



[Tpu HaBeleHHH HA PEe3KOCTh H300paxXKeHHe PEUKH He JOIIKHO
nepeMeENaThCd B BEPTHKAJIbHOH IIOCKOCTH, OKYJISApHasd Tpy6ouxa
NOJIXKHA IUIABHO BPALATHCA B OKYJIAPHOM KOJIEHE.

I
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Puc. 2.2. Husermp H3: a - o6t Bup;, 6 - nosie 3peHus TpyOh!

Ha6mopaTemo B none 3peHdss TpyObl OMHOBPEMEHHO BHIHBI
pelika M KOHUB! TIOJIOBHHOK Iy3bIpbKa YpoBHA. B KOpoOke ypoBHA €O
CTOPOHBI OKYJIApa HIMEIOTCH YETHIPE HCNPABUTENLHBIX BUHTA, 3aKPhIThIC
NMOABHXXHOM IUIACTHHKOU. 3pUTENIbHAs TpyOa HMeeT BHyTpemﬂo;o thoky-
CHPOBKY, KOTOpasi NPOH3BOMHUTCA KPEMAILEPHBIM BHHTOM.

IIns TOYHOM YCTaHOBKH BH3HPHOM OCH B TOPH3OHTAJILHOE TOJIO-
XeHHEe HUBEJIHDP CHaOXEH 31€BallHOHHLIM BHHTOM. Y CTAHOBKA BH3HD-
HOM OCH B NOPHM30HTAJILHOE NOJIOKEHHE 3J1eBalHOHHBIM BHHTOM IIPOH3-
BOIMTCA MEPEN KaXKAbIM OTCUYETOM 110 pedke.

HuBenup noimkeH HMETh B SIIMKE: KPBIIIKY K O0LEKTHBY, COJI-
HEeYHYI0 O/IeHy, LNWIBKH, OTBEPTKH, KOHYCHBINA KITIOY, KHCTOYKY, CaJl-
$eTKy, raKkOH ¢ MacJIOM # CBETOMHILTD Ha 00beKTHB. [N HUBEIHpPO-
BOYHBIX pabOT Hai0o HMETH XYPHaAJIbl TEXHUYECKOr'O H NONEPEYHOro HH-
BEJIMPOBAHHUs, BATCPIIAaCOBKH; OJIaHKH BEAOMOCTEN pernepos, BLICOTHOH
YBS3KH PENEpPOB, HEBA30K MEX]Y CBA3YIOIIMMHE TOYKaMH HHUBEJIMPOBOY-
HOT'O XOfa.

B pacnopsikeHuu Macrepa AONKEH INOCTOSAHHO HAXOMUThCH
CIIEQYIOUMHA I'eofe3HYeCKU HHCTPYMEHT: TEOAOJUT, HABEINP, HITATHBbI
K TCONOJIMTY U HUBEJIAPY, HUBEJIMPOBOYHAA pelika (nydine gse), TpH
BEILIKH, IBa METAJNIMYECKUX HHBEMPOBOYHbIX OGalliMaka, pyneTKa, 3K-
KEP, IUIOTHUYHH YPOBCHb.
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IToBepkH TEOROIUTA

st obecrieyeHns TOYHOCTH pabdoT TCOJOMUT MAOMXKEH YHOB-
JIETBOPATE PANY TpeGOBaHUH, KOTOPbIE MOT'YT OBITh BHEI3BAHBLI H3MEHE-
HUEM B mpolecce paboTsl, PH TPAHCIIOPTHPOBKE, TOMYKAX M IPH pas3-
HBIX ciydaiHOCTAX (yHapsl, najeHue). B cBa3u ¢ aTuM TpebyeTcs nepen
HavyanoM paboThl BbIIOIHATEL MOBEPKH TCONOJIUTA.

Kaxnasi nopepka COCTOUT U3 ABYX YaCTEH: BLISIBICHUE HaPY-
IICHUH, X UCIPaBJICHHE.

PaspaboTaHbl CIEIyIOLIME NPaBHIIA U MPUEMbI ITOBEPOK TEONO-
JHTA:

1. Ocp IMIHHIPHYECKOTO YPOBHS, CKPEIUIEHHOr'O ¢ KOPINYCOM
TCONROJINTA, IOJIKHA ObITH NEPIEHAUKYIISIPHA K BEPTHKAJILHON OCH ITPH-
Gopa. IToBOopoTOM BepXHEN YaCTH TEONOJINTA YCTAHABIIMBAIOT OCh YPOBHA
B HallpaBJIEHHH JBYX JIOOBIX NOIbEMHBIX BAHTOB MONCTAaBKH (TpHrepa)
H, Bpailjasi HX B NPOTHBOIIOJIOXHbBIE CTOPOHBI, IPUBOIAT ITy3bIPEK YPOB-
Hsl HA CepeNUHY (B HYJIL-IIYHKT). 3aTeM NOBOPAYUBAIOT BEPXHIOIO 4acTh

npu6Gopa Ha 90V, opueHTHpPYS OCh YPOBHS IO HAMPABJIEHUIO TPETLETO
NMNOTHLEMHOrO BHHTA, H BPAIllCHHEM €ro BHOBb NPUBOJAT My3bIpeK IU-
JAHIPHUIECKOrO YpOBHS B HYJb-NYHKT. Ilocie 3TOro noBOpavyuBaloT

BEPXHIOIO 9acTh TeoosuTa Ha 180°.

Y cnoBHe NMOBEPKHU BBIMOJIHEHO, €CIIM NY3bIPEK YPOBHS CMeEILA-
€TCH OT HYNL-NIYHKTA He Oonee yeM Ha 0,2-0,3 nenenust amnynsl. Ecion
HET, TO NOJIOBUHY CMEIIEHUS My3bIpbKa YCTPaHSAIOT BpPalICHHEM IOND-
€MHOI'0 BHHTA, 2 FOCTUPOBOYHbIMHY BUHTAMH YPOBHS IPUBOJAT Iy3bIPEK
B HYJIb-ITYHKT. 3aTE€M IIOBEPKY MTOBTOPSAIOT.

2. Bu3upHas ochk 3puTeNbHOI TPYObI JOMXHA ObITH NEPIEHIH-
KyJsipHa K OCH BpalcHus TpyObl. MeTOMKa MOBEPKU 3aBHCHT OT OCO-
G6EHHOCTEX OTCYETHOH CHCTeMBbI prubopa. TeogoauThI C OHOCTOPOHHUM
oTc4eTHBIM ycTpoiictBoM (T30, T15/TSK, 2T5 u np.) ycTaHaBNHBaIOT
MO THIHHAPHYECKOMY VPOBHIO. 3pUTENIbHYIO TPYyOy NEPEBOAAT B MOJIO-
xeHue KIT (BepruxanpHblil Kpyr crpaBa OT OKYJisipa) H BU3HPYIOT Ha
VIAJICHHYIO, YE€TKO BUUMYIO TOUKY, PACIOIOKEHHYIO IPUOIH3ATEND-
HO B FTOPHU3OHTAJILHOM HaIlpaBJICHHH.

Hasens BepTukanbHyio HUTh Ha TOuKY,6epyT orcuet 111 no ro-

PH3OHTAILHOMY Kpyry. OTNyCTHUB 3aKpENUTEIbHBIN BUHT, IE€PEBOAST
TpyOy uepe3 3eHuT. OcBobonus anujany, HaBogaT TpyOy Ha Ty Xe€ TOYKY
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K TPH BTOpPOM nonoxeHu# BeprukanspHoro Kpyra KJI (xpyr caepa) Ge-
pyT oTcyeT JI1 o ropu3oHTaIbHOMY Kpyry. OTIYCTHB 3aKpenUTe LHbIN

BHHT IIOJICTABKH TCONOJINTA, NOBOPAYHBAIOT CI'0 BEPXHIOIO YaCTh BMECTE

¢ muM6GoM Ha 180°. ITocne aToro NOBTOPAIOT YKa3aHHBIC HABENECHUS H
OepyT HOBBIe OTCYeThI 119 1 JI9. BerunCsroT YIJIOBYIO BETHYHHY C He-

NIEPHEHIUKYISIPHOCTH OCENA. YTOJN ¢ Ha3bIBalOT KOJIMMALIAOHHOM ITO-
I'PEUIHOCTBIO

c o (M1-J1:180°) + (M2-712+1809 (1)

4

TonycTaMoe 3HaveHre "c¢" paHo 2 mis Teogomara T30, 1' -
st Teononuta TTS, 30™ nns reonomara T5.

17 yCTpaHeHHs! HEOMyCTHMON KOJUTHMAIMOHHON MOrpeIHOC-
TH B Teogomarax T30, T15, TS spanienneM BUHTa FOPH3OHTANLHON Ha-
BOJIKH YCTaHABJIIMBAIOT Ha JIMMOE rOPHU30HTAIBLHOIO Kpyra OTCYET, BbI-
yucieHHbIA o popmyne I1=112-c, 3aTeM CHEMAIOT KpBIHKY C OKYJIAP-
HOH YaCTH 3PHUTEJILHOHR TPYOhI, OCIa0SIOT OJHH M3 BEPTHKAJILHBIX 10C-
TUPOBOYHBIX BUHTOB CETKH HHTEH H BpalleHHEeM GOKOBBIX (rOpPH30H-
TaJILbHBIX) CMEIAIOT AuacdparMy ¢ CETKOM HUTEN B TOPH3OHTAJILHOM Ha-
NpaBJIeHNH,JOONBAsCh COBMEICHASA BEPTHKAJILHOM HUTH C n306paxe-
HHEeM HabmogaeMo#t TOYKH. BpalaTh I0CTHPOBOYHbBIE BHHTBI CIIE[yET
OCTOPOXKHO, HE OCNaliIfAs HX OT 3aTSXKKH IOCJIE HCIPAaBICHUS BO H306e-
XaHHE pa3bIOCTHPOBKH TEONOJHTA U HE NEPETATHBas BO H36eXaHuE
CpbIBa pe3bOkI BUHTOB. I1ocne ucnpasieHH NOBEPKY MTOBTOPSIOT.

B Teoponurax 2T, 2TS, 2TS5K ceTka 3aKkpenieHa HENOABUXKHO,
H VIS YCTPAHEHUS KOJUIMMALMOHHOM MOTPEIIHOCTH ITIOBOPAYUBAIOT BCIO
3pHTEJILHYIO TPYOy HIH ONTHYECKAA KJIHH NEepel OOBLEKTUBOM IIPH IO-
MOIIH CHELMaNbHOrO KJI04Ya, BXORAIIErO B KOMIIEKT npubopa. Me-
TOJMKa NOBEPKH H HCHPABJICHHS INPUBOJUTCSA B OIMCAHUH K MpHOOPY.

3. MecTo HyJIsl BEPTHKAIBHOI'O KPYra JOMKHO ObITH IOCTOSH-
HbIM H paBHbIM WM OJU3KHM K HYI0. B Teoponure T2 noBepseTcs Me-

cTo 3eHuTa. Ero Besmunna fo/kHa 661th paBHa 900,
B teononure T30 cHayana NpUBORAT B HYJNb-NIYHKT IYy3bIpEK
IHIMHAPHYECKOrO YPOBHA. 3aTeM BH3HPYIOT 3pUTENBHON TpyGoill Ha
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yAaJeHHYIO, YETKO BHAUMYIO TOYKY MECTHOCTH, COBMEILIAIOT € €€ U300-
PaXXeHHEM CPENHIOI TOPH3OHTABLHYIO HHTh CETKH. bepyTt oTcyer no

BEPTHKAILHOMY Kpyry. ITocie 3Toro nNepeBoisT 3pUTEIIbHYIO TPYOY Ye-
PE3 3€HUT, IPOBEPAIOT NMONOXKEHHE MY3bIpbKA LUWIHHAPHYECKOr'O YPOB-
HSA, BH3UPYIOT Ha TY Xe TOYKY H 6epyT BTOPOH OTCYET MO BEPTHKATILHO-

MY Kpyry. MecTo HYJIS BEIYHCISIOT 110 (hOpMYJie:

_ TI+ J1+180° (2)
Mﬂ-———Q—-—- ’

rae IT u JI - orcyeThl IO BEPTUKAILHOMY KPYT'Y B NOJIOXKEHUM TEONOIH-

Ta Ipa KIT u KJI cooTBETCTBEHHO.

B reopomurax T135, TS, T2 nocne Bu3npoanus Ha Henb MPUBO-
IAT B HYJIb-IYHKT MY3bIPpEK HMIHHIPHYECKOrO YPOBHS IPH BEPTUKAIb-
HOM Kpyre, 3aTeM OepyT OTCYET N0 BEpTHKaIbHOMY Kpyry npu KII u
KJL.

4. Ochb BpallleHUA 3pUTENLHON TPYOR! ROJDKHA OBITh NEPICH]IH-
KyJISpHa K BEPTUKAJILHOHU OCH BPAIlICHHS TEOHONINTA. 119 HOBEPKHU TEO-
JOJIAT ycTaHaBAuBalOT Ha 10-15 MeTPOB OT CTEHBI 3IAHHUSA, TPHBOJAT €0
B paboyee MOJOXKEHHUE U N0 YPOBHIO BU3UPYIOT 3pUTEILHON TPyOOH Ha
BEPXHIOIO YaCThb CTEHBI NOR yriioM 40-50°,HaBOAST BEPTUKAIBLHYIO HUTh
Ha XOpOLLO BUAUMYIO TOYKY. 3aTeM TPYOy nNepeBOAAT B TOPH30HTAILHOE
NOJOXeHue, U M0 CHrHanaM HaOoaTeNd NOMOIIHUK OTMEYaeT Ha CTe-
He TOYKY, COBNAfarOIlYIO C BEPTUKAJIBLHON HUTHIO ceTKH. 11ocne aToro
epeBONAT TPYOy Yepe3 3€HMT | MPH BTOPOM IOTOXKEHHH BEPTUKAJILHO-
ro Kpyra BH3HPYIOT Ha BEPXHIOIO TOYKY. CHOBA NIEPEBOAAT 3PUTENBHYIO
TpYOY B FOPH3OHTANlLHOE TONOXEHHE, H eCld H300paKeHHe OTMEYeH-
HOH TOYKH HE COBNAMAET C BEPTHKAIBHOMN HUTHIO MCHEE YEM Ha IIMPUHY
OHCCEKTOpA, TO FOCTHPOBKa OCH He TpeOyercs. IIpu HeobxomuMocTH Teo-
NOJMUT MCIPABJSIOT B MaCTEPCKOM.

5. Ock onTHYeckoro BA3Mpa JOKHA ObITh NMapajie/ibHa BH-
3UPHOM OCH 3pUTENbHON TpyObl. [{1s MOBEPKH 3pUTENbHON TPYOOH BH-
3UPYIOT Ha XOPOLIO BUAUMBIA MPEAMET MECTHOCTH, OTCTOSIIMEA OT TEO-
XOJIATA HE MEHee yeM Ha 150 M. 3aTteM HaOMIORAIOT TOT X€ NPEAMET
yepe3 nepekpectue susupa. IIpu HeoOXOAUMOCTH NMOJIOXXEHHUE BH3Hpa
PErYAUPYIOT 3aKPEMUTENLHEIMA BHHTAMH.



CnocoObl ¥ TOYHOCTb U3MEPEHNS TOPU3OHTANbHbIX YIJIOB

N3MepaTh yriibl MOXHO TONBKO BBIBEPEHHBIM TCOTOIHTOM.
Teononut AOMXKEH ObITH OTLHEHTPUPOBAH HajJl TOYKOH H IPUBEJEH B I'o-
PH30HTAIbHOE NONO0XeHHE (YCTAaHOBJIEH IO YPOBHIO). ;

LleHTpUpOBaHKe OCYILECTB/IAECTCH NPH ITIOMOLIM OTBECA, ITOIBE~
IIEHHOI'0 Ha KPKOK CTaHOBOro BHHTA. OCTpHE OTBECA NOJKHO pacnona-
raThCsl Haj TOUKO! (BepIIMHOM yria).0003Ha4aeMOi WX NATHOM Kpac-
KH, yrayOJleHieM OT IITMIBKH, BEINKH HJIH ULTANKON rBo3ag. CoBMmellle-
HUE MOKHO JOCTHTHYTEL, HaXKHMasg HOI'OM Ha IIIOPbI HOXKEK LITAaTHBA H,
3aTeM, 60Jiee TOYHOrO, nmepeMenias TEONOJNHT Ha FOJIOBKE IITAaTHBA.
YeM MeHblIE paCCTOSHHE OT OAHOM TOYKHM (BEpILUHHBI YIJa) O APYroH,
TEM THIATEIbHEE JOJDKHO ObITh HEHTPHpOBaHHMe. HekoTopble TEONO-
JINTHI AMEIOT ONTHYEeCKUE "OTBeChl". X eHTpHpoBaHue 6osiee coBep-
LIEHHO,

1 u3Mepennst yria Ha KOHHAax MHHEUH, 06pa3yIommx yro, yc-
TaHaBJIUBAIOT BellKU. Eciid cTopoHs! yriia kopouye S0 METPOB, TO KOHIIbI
ux 0003Ha4aroT IIIMKHILKaMH OT JIEHThI. KpecT CeTKd HUTEe! HaBOAAT Ha
300pakeHue BEIKH, HIMWILKH Y UX OCHOBAHMSL.

YHaine Bcero rop30oHTaNbHLIC YUl U3MEPSAIOT CIOCOOOM NIpH-
€MOB NPHMEHHUTEJILHO K CXeMe, PUBEACHHOM Ha puc. 2.3.

YToOb! MONYYHTH BEIHYHHY H3MEPSI-
€MOro ropm3oHTansHOro yriia B =ABC
(puc. 2.3.) 3akpermsroT M6 TEOROUTa, OC-
BOOOXAIOT aluafy, HaBOMAT 3PUTEIbHYIO
TpyOy cHayaja Ha nMpaByiO TOUKYy A H 6epyr
OTCYET, 3aTEM - Ha JIEBYIO TOUYKY C, JIe/Iad CO-
OTBETCTBYIOIMHA OTCYET. YTON 3 BBLIYUCIIS-
IOT KaK pa3HOCTh JIBYX OTCYETOB - IIPaBbIA
Puc. 2.3, CxeMa H3Mepe- MHUHYC JIEBBIH, T.K. ITOANMCHU ACJICHUNA Ha JIMM-

HHSI TOPH3OHTANLHBIX yr- 0€ BO3pacTaloT Mo XOAy YacoBOM CTPEJIKH.

ﬁn::e: A,B ,CI;I-EEHIKPE A I Ecnu, HanpuMep OTCYET NpPU BUBHPOBAHUM HA
YIJIBI Touky A oxasancs paBubiM 126° 47'30" a

NpH BA3MpOBaHUHA Ha Touky C - 38° 51'00",
o f = 126°47'30" -38051'00"  =87056'30" .
BouucieHHoe TakuM o6pa3oM 3HAYCHHUE ABNSCTCH pPelyibTa-
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TOM,HM3MEPEHHBIM OIHUM IOIYIIPHEMOM. [1JI H3MEPEHUA yTiia BTOPBIM

NMOJyIIpHEeMOM JIMMG ITOBOPaYHBAIOT Ha NMPOU3BONLHBI yrox (90°), 3a-
TEM €ro 3aKpeIlIFIOT, TPYOY IEpEeBOAAT Yepe3 3EHHT U IOBTOPSIOT Ha-
OmofeHne B TOM Xe nocneaoBaTeNbHOCTH. I1yCTh ObLIHM MOTy4eHBI pe-

3yNBTAaTHL OTCYET Ha TOUKy A paper 31014'00", a Ha TOuKy C -
303°918'00" . B aTom ciydae K OTCYETY HA TOUKY A Hao NMPUGABUTL

360°, torma 5 =391°14'00" - 303°18'00"= 87056'00"".

PacxoXieHue pe3yJbTaToOB NIEPBOTO H BTOPOro NOJYNPHEMOB
HE JJOJDKHO GBITH G0JIBbIIE TBOWHON TOYHOCTH OTCUYHMTHLIBAHUSA MO JTAMOGY.
W3 nByX mMONy4yeHHBIX B NOJyNpHEMax 3HAYEHHA YriOB BBLIYUCISIOT
cpexHee apuMeTHYECKOE,KOTOpOE H MPMHAMAETCH 32 OKOHYATE/IHOE
3HaYEHHE YIi1a, A3MEPEHHOTO ABYMS MOJNYNpHEMaMH MU OJHUM IPH-
emom: B = 87956"+ (30" +00") : 2 =_87956'15" .

Pe3ynbTaT u3MmepeHHusl yriia NOJHBIM NPHEMOM CBOOGOMNEH OT
KOJUIMMAMOHHOM ouGKH. Touka B sBasieTcs BepumHoi yriios g u A,

NOMOJNHSIOLIHMX YT Apyra o 3600°.
IIpu HeoOxomuMOCTH 6oJiee BHICOKOM TOYHOCTH H3MEPECHHM

MOXHO HJIM YBEIUYUTDH YUCJIO IPHEMOB, A ITIPEMEHHATE CIIOCO0 MOBTO-
pEHAN.

IIpr cnocobe noBTOpEHUl Yol H3MEPSIOT HECKOJIBKO pa3 KaK
B IICPBOM, TaK K BO BTOpOM nonynpreMe. IIpu 3ToM, 4yT00b! YMEHLLIKTE
[IOrPEUIHOCTL COOCTBEHHO OTCUYHTHIBAHASA N0 KPYTY, NMOCTYIAIOT CIIENY-
oMM O0pa3oM.

Ha6moneHnne Ha nepByro TOUKY B OTCUYET OCYHIECTBIISIOT TaK-
Xe, KaK H B c11ocobe npneMoB. Tak Xe BbITNONHSIOT U HaBefleHUe TPYObl
Ha BTOPYIO TOUKY, OfHAKO 6e3 OTCUMTHIBAHMS MO TUMOY (MHOTIa ero fe-
JIAIOT TOJNBKO B KOHTPOJILHBIX LENAX ), TOC/E Yero OTKPEILUITIOT JHMO H
BpallICHHEM €ro HaBoAAT TpyOy CHOBA Ha NEPBYK) TOUYKY. 3aKpenuB
naMO,BpallICHEEM ATTMHAANBLI HABOMAT TPYOY Ha BTOPYIO TOUKY. TakuM 06-
pPa30M, U3MEpAEMBIX yroJ OyfeT OTNIIOXKEH Ha JUMOe IBaXibl. 3aTeM,
Bpaitas JIMMO Ha3aj - Ha NePBYIO TOUKY, a aMIANY Ha BTOPYIO TOUYKY, OT-
KIafbIBAIOT TaKMM X€ TYTEM YroJj Ha JuMOe B TpeTuil pa3. ITO NOBTO-
psIOT CTOJILKO pa3, CKOJIBLKO HEOOXOMUMO COrfIacHO 3aJaHHOH TOYHOCTH
H3MepeHHH. BTopo# orcueT no M6y 6epyT JIHILL NTOC]E NOCJIENHErO
HAaBCACHUSA TPyOblI Ha BTOPYIO TOYKY (IIOC/IE MOCHEAHErO MOBTOPEHUS
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H3MepeHud yria), Yro6bl monyunuTh 3HaUYE€HUE YTJIa, Pa3HOCTh OTCYETOB
ICHSAT Ha YUCIO TIOBTOPCHHMH.

N3mepenue yrna nmo ¢nocody NOBTOPEHHMH BBIMOJHAKOT HE
MEHbILE YEM BYMS NoaynpueMaMi. UToObl YMEHLIINTE CHCTEMATHYEC-
KYIO IOrpEIHOCTL YBJIEKaHUS JTMMOa NPH BpAILCHHH aJHAAJbl, U3MEPS-
IOT BTOPBIM TIOJIYIIPHEMOM YToJlJl .

TOYHOCTH M3MEPEHUS FOPH3OHTANLHOI'O YIJ/Ia 3aBHCHT, IJIaB-
HbIM 00pa30M.0T NOrpelIHOCTER caMoro npudopa (3a cyeT IKCLUCHTPH-
CHTETA aNuianbl, KOMIMMAUHOHHON ORIMOKH U Jp.), OT TOYHOCTH YCTa-
HOBKH ITprOOpa U BEX, OT TOYHOCTH BU3APOBAHNA H OTCYUTHIBAHHS.

W3MepeHue BepTUKANBHBIX YIJIOB

BepTHKaANLHLIA KPYr MHOT'HX CYLIECTBYIOLIMX TEOHOIMTOB CO-
CTOMT M3 JuMOba, anujamsl ¥ WMIMHAPAYECKOro YPOBHS pH ammpage. Y
HEKOTOPBIX HOBBIX ONITHYECKAX TEOROJHUTOB TAKOT'O YPOBHA HeT. [ere-
HUS BEPTHKAJILHOTO KpYTa COBPEMEHHBIX TEONOJIUTOB HAHECEHBI IO
BCEH OKPYKHOCTH M OIH(PPOBaHLI TAKXKeE, KaK ¥ Ha JTMMOE FOPH30H-
TaJIbHOrO Kpyra. PEKOMEHyeTCsl OTCYMTHIBATEL I'PafyChi IO BEPHLEDY,
OGnMXKaieMy K OKYJISpy 3pUTEIbHOM TPYObl. B 3TOM Ciiyyae yribl Ha-
KJIOHA BBIMMCJISIOT 110 (POPMYyJIaM:

V=(Nn-4):2 ; (3)
V= N-MO; (4)
V= MO -, 5)

rae I1 u JI - orcuersl coorBeTcTBeHHO NpH KI1 1 KJT;

MO - MecTO HyNS BEPTHKAIBHOI'O KPYra, o[ KOTOPbIM NOHEMa-
€TCA OTCYET NPH rOPH3OHTAJILHOM IOJIOXKEHHH BU3HPHON OCH H OCH
UIMHPHIECKOrO YPOBHS Ha alMjajie BEPTHKAIBHOTO Kpyra (Mmy3bIpeK
YPOBH$ B HYJIL-IIYHKTE ).

Heo6xopuMO ITOMHMTB, YTO OTCYETHI 10 BEPTHKANILHOMY KPYTY
O6epyT TONBLKO NMOCJIE NPUBEACHUS B HYJL-MYHKT NMy3bipbKa YPOBHS Ha
anpage BEPTHKAIBHOTO Kpyra ¢ IIOMOIIBIO HAaBOMILIETO YCTPOUCTBA.

Y reomonura T15 MecTo HyAs BEPTHKAIBLHOTO KPyra yCTaHaB-
JIUBAETCA Ha HYJIb ABTOMAaTHYECKH C MIOMOIIBLIO CNIENHANBHOrO ONTHKO-
MEXaHHYECKOro NpHCnocob/ICHUs], Ha3bIBAEMOr0 KOMMNEHCATOPOM.
Y pOBHSA NIpH aJIHfajic BEPTHKAILHOIO Kpyra y TaKHX TEOHOJINTOB HET.
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Busupys na omny u Ty xe Touky npu KII u KJI 1 nenas orcuets: I1 u JI,
3HaveHne MO onpenensoT o popmyne
MO = (IT+]T) : 2 . (6)
I[Tpu BeIyucieHusx yria no ¢opmyne (3) 1 MO nmo dpopmyrne

(6) Heo6xoMUMO K MeHbIIEMY OoTcueTy npubasutb 360°. Dto cnenyer
AeJIaTh ¥ B HEKOTOPBIX CIIy4asx NPH BBIYUCIICHHUSX IO ¢opMmyniaM (4) u
(5), pyKOBOACTBYSCH TEM, YTO YTOJI HAKJIOHAa HE MOXET ObITh GOMNbILE
909,

Ecau yron HakioHa U3MEPSETCH I BBIYMCJICHHUS IIPEBbIILIE-
HUH, TO mepefl MoJydeHHbIM 3HAYCHUEM CIICAYET IOCTaBUTh 3HaK (+)
1w (-). YTon HakJIOHa, M3MEPEHHbIA A BIYKCIICHUS MONPABKHY 33 Ha-
KJIOH JIMHMM K F'OPU3OHTY, COIPOBOXKATE 3HAKOM HE 0043aTENbHO, T.K.
MompaBKa BBOJMTCS BCErjga co 3HakoM (-). B mponecce usMepenud
BEPTHKAJIBHBIX YIIIOB HEOOXOMUMO CIENUTD 3a NOCTOSHCTBOM MO.

Beurenne nuHui Ha MECTHOCTH
JIMHAM MECTHOCTU, NOIEXaNHe H3MEPEHIIO, 0003HAYarOTCA B
JBYX KpalHHX TOYKaX (pHcC. 2.4) TeMH WM HHBIMH 3HAKaMH B 3aBHCHMO-
CTH OT HEOOXOMMOCTH CPOKa MX COXPaHHOCTH (KOJILIIIKAME, 00pe3Ka-
MH TpYO, apMaTypbl, ICPEBAHHBIMEI WIH XeN1e3006 TOHHBIMU CTONI0aMH 1

T ).

--
__:'——'
-——__

=/ /;‘1-“///-5"// ’ B

Puc. 2.4. CxeMbl BelICHUS JIMHHIA:
a-no nNpsMOMY HaNpasJIEHUIO; 0,B-TIpH 00XO/ie MPENATCTBUSA
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[lepen n3MeperueM (3) muHuI0 0603HAYAIOT MPUMEPHO Yepe3
kaxnabie 100 M BexaMH, ycTaHaBJIMBAEMbIMH MEXNY TOYKaMH A ¥ B B
CTBOpE,T.€. B OTBECHOM IUIOCKOCTH, B KOTOPOH paclojiaracTCs NaHHaA
maHAs AB.ECiIH Ha TakoM paccTOSTHEM CMeXHBIE BEXH B3aHMHO HE BH-
MBI, TO €0 COKpPAIIAOT A0 TAKUX pa3sMEpPOB, YTOOBI C KaXIOH BeXH
OLLJIX BHIHBI CMEXHbLIE BEXH.

[IpoBeimBaroT THHAN MO0 HA 7143, C IOMOILBLIO OMHOKIIA, ec-
MM HabarogaTe 1o U3 TOYKH A BHAHA Bexa B TOUYKEe B, KoTopas ycTaHaB-
JIMBAeTCA NEPBOH, MO0 MPH NOMOIIH 3pHTENLHON TPYOh! reofie3nyec-
Koro nmpubopa. BeuieHue Ha rina3 MeHee TOYHO, HO IUISL M3MEPCHHS JIH~
HHI LITPHXOBOH JIEHTOM CO IIMWILKAaMH 3Ta TOYHOCTD BIIOJIHE JOCTATOY-
Ha.

Bropon ycTaHaBJIHBaIOT Bexy, OMMKAUIIYIO K TOUKE B, a 3aTeM
CTaBAT BEXH, MOCTENECHHO NPUOIIIKaAACH K TOYKE A, HaJ KOTOpOH nubo
CTOMT HabIofaTelNb ¢ BeXOH, MH60 YCTaHOBJICH TEONONMT, €CIU BElle-
HHE NIPOU3BOIHUTCA C €ro NOoMolpbIo. IIpH ycTaHOBKE BEXY CTaBAT Tak,
yT0OBI €€ OCHOBaHHME ObLIO B CTBOPE JIMHMM, a 3aTEM BBINPABJIAIOT €€ 10
BEPTHKAILHOIO NOJIOXEHHUS, COBIAIAFOLIET0 CO CTBOPOM JIMHHUH.

Ilpu OTCYTCTBMM BHAMMOCTH MEXAY TOYKaMu A ¥ B BemeHue
OCJIOXHSETCH.

B 3aBrHcuMOCTH OT TpeOyeMOH TOYHOCTH U NPENSATCTBAS MOTYT
IPUMEHATD PaIMYHbIE CIOCOOBI 0OHOCOK (pHC.4,6) WM MPOKJIANBIBAIOT
TeonoyMTHLIA xof1 (puc.4,8) yepes Touku A,C,0,B,E u Beryucasior yc-
JIOBHBIE KOOPIUHAThI 3THX TOYEK. 3aTEM IO KOOpAUHATaM TOYEK A H B
BBIYHCIAIOT JupexunonHbie yriael (AB) u (BA) muuuit AB u BA u
APYTHX JIMHUHA, 1T0CJIE Yero BEIMACIISIOT FOPH3OHTANIBHEIE YIIbI \f) ... Y,

1o popMyJiam

¥, =(AC)- (JIB), (7)
¥, = (AB)- (AE), (8)
¥, = (BE) - (BA), (9)
fy = (BA) - (BID). (10)

ITo yrnam 'y u ¥, MOXKHO JBaX/b! YCTAHOBHTD 1P IOMOLIH Te-
OJlOJIMTa HanpaslieHre JMHUK AB, a no yrnam'f, n ¥, - Hanpasnexre Jiu-
HUK BA. JTa 3ajja4a yCIOXHSETCS, €CJIH TOYKH A ¥ B mym ofHa U3 HUX
HEZOCTYIHLI IS YCTAHOBKM Ha HHX TE€ONOJHUTA.

Belmenue 4yepe3 peuHble AOJHHBI, JIOLHHLI, OBparu ynobOHee
BCEr'0 BBLIMIOJHATL ¢ NOMOUIILIO TEOMOJHTAa. BellleHHe Ha rjias B 3THX
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ClIydasix TpeGyeT NOCAER0BATEILHOrO ONPEIEICHUS TOYEK MyTEM CMe-
INeHust HabmopaTesd IO CKJIOHY.

N3Mepenne JTUHAH

a. MepHBLIMH JIEHTaMH

CranbHad U3MepHTENbHas ABaUaTHMETPOBasI JIEHTA IIPOJOJI-
XaeT OCTaBaThCsl OCHOBHBLIM HHCTPYMEHTOM ISl IIPOMEPA JIMHUH IpH
Pa30tUBOYHLIX paboTax Ha CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKIMY U
BOCCTaHOBJIEHHH aBTOMOOHWJILHBIX IOPOT.

JIexTa gONXHA UMETh KIeiMo I'ocyrapcTBEHHOrO METPOJIOTH-
YECKOrO yYpeXAEeHHUS O IIPOBEREHHOM KOMITADHPOBAHHH.

IIpH OoTCYTCTBHM KiieliMa O KOMIIapUPOBAaHUM IMPOU3BOINTCS
CBEpKa JICHTBI ¢ HOPMaJIbHON (KOMIApUpOBaHHOM ) JIeHTOM. [y aToro
HCOBITHIBAEMYIO JICHTY YKJIAIbIBAIOT BMECTE C 3TAJIOHOM HAa rOPHU30H-
TaJIbHYIO IOBEPXHOCTH U, MIPU/IaB UM OfMHAKOBOE HATAXECHHUE,ONpeeIsi-
IOT Pa3HOCTb MJIMHbI KaK MOJHYIO, TaK U YaCTHYIO, Ha BCEX MPOMEXYTOY-
HBIX fieneHusX. B ciiyyae,eciy noay4daeMas JIEHTa OKaXXETCH HEBEPHOM
H €€ HEBO3MOXHO 3aMEHUTh, TO B UBMEPEHUE PACCTOSTHUNA BBOIUTCS CH-
CTeMaTHU4YeCKas NOMpAaBKa, H [INHA JHHUH OyIeT onpenensaThes no ¢op-

MyJI€:

£ =020 £48)n , (11)
rme f -mmHA JeHTH:
1 - YNCJIO UENBIX JICHT, YJIOXEHHBIX IIPH U3IMEpEHUM NUHHUU. [1o

aGcomoTHol Bemuunne 4 £ ve nomxua NPEBLIIATL - + 3 MM.

KpoMe [1iuHbI1, IpoBEPAIOT NPAaBUIBLHOCTh HYMEpPAILd METPO-
BBIX JIEJICHUH JIEHTHI (pHC. 2.5.), HaTHYHe MIACTHHOK MOJYMETPOBBIX JIe-
JICHHI M AeUMETPOBBIX oTBepcTH (4). JIeHTa A0KHA ObITh IPSIMOJIH-
HEHHOM, YMCTOMH, HE NMOTHYTOM, 63 TPELMH, P>XKAaBYHHBI U APYTHX H3bs-
HOB. I1poBepsieTcs Tak ke HCIPaBHOCTh METANTMYECKOrO KOMbLA, Ha KO-
TOpPO€ HaMATbIBAETCH JIEHTA, MPABUNBHOCTH BBEPTHIBAHUA H 3aKpeInie-
HUS CTONIOPHBIX BUHTOB.

IHmunsky foMXHBI ObITH NMPAMBIE ¢ 3a0CTPEHHBIMU KOHI[AMH,
niuHOM 30-40 cm 1 maMeTpoM 5-6 MM (B 3aBMCHMOCTH OT LUIMPHHBI BbI-
pe30B B JIATYHHBIX KOHIIAX JIEHTHI).

15



Q) 8

o 5\
pa g

5 7 8

a

Puc. 2.5. U3amepurenbHas JEHTa:

a - 0pOpPMIICHHE KOHIIA JIEHTDI; 0 - HyMepauus JIMUEBOH 1 00OPOTHOH
CTOPOH JIEHTRI; 1 - pyuka; 2 - mapHUpHOE COCMUHEHHUE; 3 ~ BBIpE3 [IA
IOCTAHOBKH IUNWILKY, 4 - eI MMETPOBbIC OTBEPCTHS, S - HYJIEBOH
IITPpHUX; 6 - TULEBast CTOPOHA; 7 - 060pOTHAsA CTOPOHA; 8 - METPOBbIE
Oisixu ¢ uudppaMu

CTanbHBIE JIEHTHI JIErKO JIOMAKOTCS OT HEOpeXHoro obpalue-
HUS ¢ HUMH, ITIO3TOMY OPH pa3MaTBhIBAHUH JIEHTHI C KOJIbLA HENb3S JOIY-
cKaTh 00pa30oBaHuA NeTeNb. Pa3MaThIBAaHNE NPOM3BOMAT [BA YEJIOBEKA,
HaxofsAIMecs Apyr nporus apyra (puc. 2.6). OnuH 3 HEx Gepercs 3a
KOHEIL] JICHTEI, a APYION YAEPKHBAET HA BECY KOJILI[O ¢ HAMOTAHHOM JICH-
TOM, 1 00a NOCTENEHHO PacXONATCA.

-
e
‘:r ¢¥f- -

3N 5N

i,

S
AN

BT

Puc. 2.6. CxeMa pa3MaTbIBaHHS JIEHTHI (CTPEJIKaMM YKa3aHO IBIDKEHHE
MCIIOJTHUTEJIEH

IIpn M3MepeHnsix 1o CymeCcTBYIOUIUM JOpOraM JIEHTY Heo0Xo-
IUMO yOHpaTh B CTOPOHY, HE JIONMycKas Mpoe3fia Mo Hed TPaHCHOpPTA.
[Ipu nepexofax padboyne AOMXKHbI BCE BpEMS JePKaTh KOHI(bI JICHTHI B
pykax He oTnyckas ux. Ilpu npuocTaHoBKE MPOMEPOB JICHTY HAJO YOH-
paTh C JOPOrd U OCTaBJATh JICXKATh B HATAHYTOM MnoJioXeHuu. Ipn pa-

00Te B CHIPYIO NOrogy HEOOXOAMMO 1O BO3BpallleHHH Ha 6a3y HEMEICH-
16



HO pa3BepHYTH JIEHTY, TIATENIbHO €€ BLITEPETh U CMa3aTh

M3MepeHre pacCTOSHUM POU3BOIATCS MO 3apaHee MPOBEIIEH-
HOMY HaNpaBJICHHIO, 3aKPEIUIEHHOMY BEIIKAMH (3aMEHKaMHM) BO BpeMs
TpaccupoBauus nuHuM [Ipu nMpoMepe KOJIHMYECTBO BELIEK B CTBOpE
(cnepenmu Wiy c3aay IEHTHI) HOJKHO OBITH HE MEHEE [BYX

Kaxnyro THHUIO U3MEPSIIOT JiBa pa3a PacxoXneHue MeEXNy OT-
AECNbHBIMHE PEe3YNbTaTaMH HE AOJKHO OBITH OONIbILE

1/3000 - Ha MECTHOCTH NP4 OYEHb XOPOIIMX YCJIOBMSX JUIS U3-
MepeHnst (Harmpumep, 1o 66TOHHOMY WM ac¢albTOBOMY MOKPBITHIO),

1/2000 - Ha MECTHOCTH NPH JOCTATOUHO 6JIarONPHUATHBIX YCJIO-
BHSIX VIS H3MEPEHHIi (110 pOBHOM [TOBEPXHOCTH JIyTa),

1/1000 - Ha MECTHOCTH NIPH HEONAroNPUATHBIX YCIOBUSX IS
u3MepeHuii (MECTHOCTh HEPOBHas, 3a00I049EHHas1, 3apociias )

CpaBHeHue pe3ynbTaTOB MPOMEPOB BeJieTCS OT OXHOW BEpIIIU-
HBI yriia fo Apyroi (OT Hayana o KOHIIa BCEH MPOMEPHOM JIMHHH ), HO
OTHIO/Ib HE IO IIUKETAM

3a OKOHYATENbHOE NMPOTAXKEHUE IPUHUMAETCS cpefHee apud-
MCTHYECKOE JIBYX HM3MEpPEHUR, OPOpPMIIIEMOE COCTABJIEHHEM BEIOMOC-
TH JIMHEXHOTO TipoMepa ((popMa AaeTcs B NPUIOXKEHHH)

JIeHTa npu npoMepe yKaaAasIBaeTC MO MOBEPXHOCTH 3EMIIU U
HATATHBAETCA MEX]Y IUNUIbKaMH, BKaJbIBAEMBIMHI B 3€MJIO Y€peE3 Bbl-
pe3bl Ha KOHIaX JIeHThl HaTtsarusaHue JIEHThI MPOU3BOUTCS paBHOMED-
HO M € OfMHaKoBOU cuion Ilpu yknajike 1o CTBOpY JIEHTY BCTPSIXMBAIOT,
IPH 3TOM HEJb3s JONYCKAaTh NeperuboB JIEHThLI U 3aKPYUYMBAHUS €€ B
NETIM U CIIUPANH

[IpoMep Bepetcs gByMs paGouyMMH B ciepylolleii mocnenosa-
TEIBHOCTH

- HAYMHasi poMep, nepeIHui pabovunit Mojay4yaeT NATh IMHIIEK,
a 3aJ(HMH - OJIHY, KOTOPYIO OH CTaBHT B HAYaJILHOH TOYKE,

- IEpeaHuil paboyuil MPOTArUBAET JIEHTY BNEpe] MO CTBOPY Ha
BCIO €€ JUINHY, a 3aHUHM paOouui 3aleIUISAET KOHLUEBLIM BLIPE30OM JICH-
Thl 32 MMOCTABJIEHHYIO HIMAIBLKY B HAYAJIbHOU TOUYKE U, NPUACPXKUBaAs
JIEHTY OHOH PYKOM, IBHXEHHEM JIPYFrOf PYKH nojaeT nepegHeMy pabo-
yeMy CUTHaJIbl, YTOUHSIOLIME MTOJIOXEHUE JIEHThI B CTBOPE JIMHUHU, IIE-
peqHui padoumil cHavasia BThIKAET LIUMUABLKY O€3 JIEHThI, a 3aT€M BCTPS-
XHBas 4 HATATMBasg  JICHTY, YCTAHABJIMBACT IUMUIIBKY B BhIpE3€ JICHTI
OKOHYaTEeJbHO IIpu 3TOM OH AEPXKUT OCTAJNbHbIC WNUIBKUA FOPU30H-
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TaJIbHO, OCTPUAMH OT cebGs (HapyXy) B TOM Xe pyKe, KOTOPOM AepXKHT
JICHTY,

- IO M€pe MPOABHXKEHHUS N0 UIMEPAEMOH JIMHUM NEPETHUA pa-
604l CTaBUT LIITWIbLKY, a 3afHHH COOHpAeT MUX;

- IOCTABUB NOCJIETHION HITWILKY, IEPEeAHUA pabouui coob1Ia-
eT: "muket". IIpu 2TOM MacTep (MHKETaXHCT) MOAXOAMUT K NEPEaHEMY
KOHIy JIEHThI H Ha0IIOfaeT 3a NMOC/EAYIOUIEH nepeadeH IITHICK;

- 3a/HUHA pabOYMH BBIHUMAET NOCTABJACHHYIO IIIMANIBLKY U3 Bbl-
pe3a CBOEI'0 KOHIJA JICHTHI, HAET K NepefHeMy pabodyeMy H nepenaet
€MY CBOM NATH COOpaHHLIX IUITANEK, OCHE YEro BO3BpanjaeTcs K 3aHe-
My KOHIy JIeHTHI. [lepenanit pabounit 6epeT CBOM KOHEl JIEHTHI ¥ IPO-
TACHBAET €€ Jayblue;

-TIIOCIEHSA IIMUIbKA, IOCTABJICHHAS ITIEPBbIM pabOYHUM,CHUMa-
eTCA X 3aMEHACTCH NMMKETHOH "TOYKON" TONBLKO MOCJE TOrO, Xak Oyner
OKOHYATEILHO MOCTABJICHA CIEAyIOmas LIMMILKA.

[Ipu H3MepeHHH JIMHUKA ClIeRyeT ObITh BHUMATELHbIM H HE ITy-
TaTh Ha JieHTe IMppsl 6 1 9, IS 3TOrO HAJIO MPOBEPATH COCEAHION C
HAMH OLM(PPOBKY JIEHTHI I O0OPOTHYIO, €CJIM JIEHTA HMEET ABYXCTO-
POHHIOIO OLIM(PPOBKY.

IIpn nocTpoeHuH I1aHa MECTHOCTH MOJIb3YIOTCS I'OPHU30HTANb-
HbIMH IIPOEKUUAMH TUHUA (FOPA3OHTANLHLIM NposioxXeHueM). s sro-
ro cJegyet oOpaTUTHLCH K CXeMe OIpefe/ICHUS NONMPaBKy 3a HAKJIOH JIU-
HHH K ropu3oHTy (puc. 2.7).

['opH30HTaJIbHOE NPOJIOXKEHHE BbI-
YHCIISIOT 110 OHOHU 13 hopMyn

d= D-cosV (12)

d=D-4D, (13)
rue A7) - nompaBKa 3a HaKJIOH JIMHAM K TOPH-

30HTY.
Prc.2.7. CxeMa K I'opH30OHTANTBHOE NMPOJIOXKEHHE
ONpPEAETICHHIO ml}ggwm OObIMHO BBIYHCISIOT IO CliICIHANTbHBIM
32 HaKJIOH K  Ttabmauam (TaxeoMeTpHyecKue TaGuip).
TOPH3OHTY Ec/iM H3BECTHO NPEBBILIEHAE fj KOH-
1{OB JIHHHMH, TO HOMPaBKy A7) BHIYMCISAIOT MO
npubmkeHHON opMye _ h®
2= 23 (14)
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[Ipu otHowenun h /D > 1/10 npuMmeHsOT 60Jiee TOYHYIO

copmyity h? he
40 =70 * 303 (15)

[IpuyeM B 9TOM Cliyyae NpeBbILEHHe A JOMXHO ObITh Onpefe-
JIEHO T€OMETPUUICCKUM HUBEIIMPOBAHUEM

Yrabl HAKJIOHa MECTHOCTH K TOPH30HTY OOBIYHO M3MEPSIOT
BEpPTHKAJIbHBIM KPYIrOM TEOROMMTa ECIN TMHEAHbIE U3MEPECHHUS BBITIOJ-
HAIOTCA ¢ ToYHOCTHIO He Bbiiie 1/3000, To nonpaBka A7) BBOAMTCS NpH

yriax HakJIoHa, 6onbimx 19

IIpu yrinax HakyioHa OOJIBIIE 2° CIENyeT NPHIIOIHAMATE 3afHUN
KOHEII JIEHTHI 10 MIPUCTABJIEHHON BEPTUKAILHO BEIIKE HA HYXHYIO BbI-
COTY U He JiaBas JIeHTe npoBKcaTh I1pH HeoOXOMUMOCTH NpOMED BEXYT
He LeJION JIEHTOM, a KaKoi-1ub0 ee 4acThio, Hanpumep, B 10, 5, 3 meTpa
B 3aBUCUMOCTH OT KPYTHU3HbI MECTHOCTH MJIM NEPEXOMUTH K U3MEPEHUIO
JUTHHbI JIMHHA "BaTepnacoBKod" (rOpH30HTANILHBIME ycTynamu ) Mame-
PEHHE JIMHUN FOPU3OHTAILHBIMHA YCTYIIAMH NOKA3aHO Ha puc 2 8 [4]

)ﬁ ¥ s
AV £
— 45

24

Q)

/ 5
Y al
l w2 T

Puc 2 8 Cxema n3aMepeHus THHHI rOPH30HTATILHBIME YCTYTIAMH
a-y4aCTKaMH JIEHTHL, O - ¢ IPUMEHEHNEM TPEYI'OJIbHUKA C OTBECOM, 1 -
HITAJIKA, 2 - BEILKa, 3 - TPEYTOJbHHUK C OTBECOM, 4 - LIIHYp

6 HM3Mmepenne pacCTOSHUI HUTSHBIM JATTLHOMEPOM

Hursinol nansHoMep 3puTesibHON Tpy6bl TeooNNTa ( HUBEJIH-
pa) COCTOMT u3 IBYX KpaitHux HuTeil (aa, BB) ceTku (puc 2 9 ) u peii-
KH C ACJCHUSIMHU, YCTAHABJIMBAEMON B TOUYKE, IO KOTOPOH U3MEPSAETCH
paccTroaHne CpenHsis ropu30OHTaJbHAsA HUTh CETKH B NEPECEYEHUHU C
BEPTHKAJILHOM HUTBIO JlaeT TOUKYM , CAYXKAIUyIO it BU3HpOBaHus [2]
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B coBpeMeHHBIX reofie3anyeckKux npubopax KoaphuumeHT
nanbHOMepa paseH 100. Tak uyto,eciu peiika UIMEeT CAHTUMETPOBBIE Jie-
JIEeHUA U €CIIU, HAllpuMep, OflHA JaJLHOMEPHAad HUTh B' HaBeeHa Ha
orcueT 600 MM (cM. puc. 2.9,6), a mo apyroi "A"oLeHuBas JECATHIE
NOJIH ACcNCHHUA Ha IVla3, OTCYHTAHO 767 MM, TO pacCTOSTHHE paBHO 767-
600 MM = 167 mM. CriepoBaTensHo, paccrosiuue pasao (3,167 M x 100 =

16,7 m.

Puc.2.9. 3aMepenne paccTOSIHAI HUTSHBIM aJIBHOMEPOM:
a - CeTKa HUTEH 3pHTEILHONA TPYOHRI; O - OTCUET pacCTOAHMs! ITO perKe

Ecmu paccTosiHne TaKOBO, 4TO HUTB "a" (cM. puc. 2.9,a) HaBe-
NeHa Ha BEPX PENKH, a IO HATH 'B" HeJNb3s ClejaTh OTCYET,T.K. OHA 3a-
KpbITa PaCTHTENBLHOCTBIO, TO OTCYEThI OEPYT O CpefHEH HAUTH U Kpau-
Heit ("B"). B 3TOM cityyae pa3HOCTh HX OTCYETOB YABaUBaIOT.

BriBeicHHAst U3 ONBLITA BEJMYHHA OTHOCHTEJIBHOM ITOIPEITHOC-

TH HUTSHOTO JaJIbHOMEpa IIPpH OOBIYHOM YBEJMYECHUH 3PHTEILHON TPYObI
20;25* npumepHo pasna 1/300 onpenensieMoro pacCTOSHUS.

Hupenupopanue

I171s1 U3MEPEeHUS NIPEBBILICHHA U ONIPEACTIEHHS OTMETOK TOYEK
pa3TMYHbIX YacTed coopyXeHuh (rnyObrHbl KOTIIOBaHA, MONOIIBAI (DYH-
TaMEHTa, OPOBOK WU OCH 3€MJISHOIO IOJIOTHA, KPOMOK ITPOE3XKEH Yac-
TH H T.J1.) HauboJjiee yIoGHBIM ABNSETCS HUBEJINPOBAHHE.

ITpu npoH3BOACTBE HOPOKHO-CTPOUTENLHBIX paboT B 3aBHCH-
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MOCTH OT Tpe6yeMOi TOYHOCTH MOXET ObITH NPUMEHEHO I'€OMETPHYEC-
KO€ WIN TPUTOHOMETPHYECKOE HUBETHPOBAHHE.

BapoMeTpu4yecKoe ¥ THIPOCTATHYCCKOE HUBEIMPOBAHHE B
CTPOHTEJILHOI NPAaKTHKE PUMEHSETCA peNKO. bapoMeTpuyeckoe HuBe-
JIAPOBAaHUE MOXET OBITH IPUMEHEHO B FTOPHOM M TA€XKHOX MECTHOCTH
VIS ONpeNiesICHUs] BLICOT TOYEK MPH IeOJIOTHYECKUX CheMKax. I'unipo-
CTaTHYECKOE IS ONpeficieHUsT BEIHYMH OCaJOK B Pa3HbIX 4acTsIX CO-

OPY:KEHMI1 WUIM NOA3EMHBIX BbIpaOOTOK.
BricoTOli TOYKH HA3bIBAETCS PACCTOSHUE, OTCUYUTBIBAEMOE [0

HanpasBJICHUIO OTBECHOM JIMHUM OT HAYAJILHOU YPOBEHHOHU NOBEPXHOCTH
1O TaHHOHN TOYKHM. BHICOThI (OTMETKH) MOFYT GBITh aOGCOTFOTHBIE MM YC-
noBuelie. Ha Teppuropuu Poccuu cdeT abCONOTHBIX BBICOT BEAETCA OT
Hyas KpoHurragckoro QyTIITOKaE, CBA3aHHOIO ¢ YpoBHEM bantuiickoro
MOPAL.

Pa3HOCTEL BBICOT BYX TOYEK HA3bIBalOT OTHOCHTEJILHON BBICO-
TOH MM NPEBBILICHHEM.

['eoMeTpuyecKoe HUBEIMPOBAHKE O3BOJISET ONPENEIATS IIpe-
BBILLIEHUSA MEX]Y TOYKAMH IIPU MOMOLIM FOPH3OHTAIBHOI'O BH3UPHOTO
ny4a. J1Jis BBIIOJHEHUS FEOMETPHISCKOrO HUBEJIUPOBAHUSA HCIIOJIb3Y-
I0TCS HUBEJHPbI ¥ PeHKH, YCTaHABJIUBAaEMbIE BEPTHKAJIILHO HA HUBEJIH-
pyeMbie ToukM. Ha puc.2.10 npusenens cnoco6bl reOMEeTpHYECKOTrO
tiuBemapoBanus [3].

H

(1) 6)
‘ o A b,“
]___.- 2 J%T@@‘J@HN
{Hw

Puc. 2.10. Cnioco6rl reoMeTpHyYeCcKOro HUBETUPOBAHMS:
a - U3 cepeuHbl,; O - IBUKECHUEM BIIEpEN

Tak Kak HyneBoe JcieHHe pelKH COBNANAET C €€ OCHOBAHHEM
(narkoit), To h=a-8 , rue a u B - orcyeTs! no pedikam (puc. 2.10.,a).
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Y1001 HE OIMOUTHCA B 3HAKE NMPEBLUIIEHUS, TOYKY, BEICOTa KOTOPON
M3BECTHA, CUATAIOT 3alHEH, a4 TOYKY, BLICOTA KOTOPOH ONPEACIACTCH, -
nepeaHeit. [IpeBoilicHHEe Beerjga onpenenaoT Kak pa3HOCTh OTCYETOB
"Ha3aq"' u "BHepen .
Hy= Hy th (16)
H,=H,+(a-8) (17)
3HaK IUIFOC B NMPaBOM YAacTH 3THX PABEHCTB SBISETCA JHUILIL
CHMBOJIOM CYMMBbI aJIre6pandecKuX BeJHYuH Hy H h .
Ecma paccrosuus ot HuBenupa o Touek M u ¥ (puc. 2.10,a)
OIMHAKOBbI, TO 3TOT IMIPHEM Ha3bIBACTCA HUBECJIHPOBAHHEM H3 CEpEIH-
Hel. Ha puc. 2.10.6 noka3ad npueM HuBeMpoBaHus BrepeR. [lag aroro
HUBEJIMP YCTAHABJIUBAIOT HAJl OMHOM U3 TOYEK M ONMPEREAIOT MPEBhIIIC-
HHE MO hopMyJIe
h=1t-cC, (18)
rme | - BbICOTa MpHGOPa (TOPH3OHT BH3HPOBAHMA) HaJl HUBEIHPYe-
MOWY TOYKOM:

C - orcuet no peiike. BLICOTY mpu6Gopa (rOpU30HT BU3HPOBAHMS ),
PaBHYIO PaCCTOSHMIO OT BepXa KOJBbILIKA [0 UEHTpa OKYJsdpa TpyOsl,
H3Meps PH MOMOIIA HUBEJIKPHOM peHKH, yCTaHABIWBAaEMOHN Ha BEPX
KOJIBIIIKA IMNEBOH CTOPOHOH K OKYJADY.

lleHTp OKyJIsipa MOXHO IIPOEKTHPOBATD Ha PEUKY, IO Yepes
OOBEKTHB M YCTAHOBHB OCTPHE KapaHjallla B IEHTP BUIMMOrO Ha pelke
KpyXka. TOYHO TaKxKe OIpeRensaeTca ¥ BLICOTa TEONOJINTA.

Korna ¢ oasoM CTaHIMH HEBO3MOXKHO ONPEIENNATDL BLICOThI TO-
YeK MECTHOCTH, PaCNOJIOKEHHBIX MO 3aJlaHHOMY HaNpPaBJICHHIO, MEXY
HCXOJHOM ¥ KOHEYHON TOYKaMM NMPOKJIARbIBAIOT HUBEIMPHBIN XOH, CO-

CTOSLMM ¥3 HECKONBKMX cTammi (puc. 2.11.).

aj_fm.?__@,a-m{—-ﬁ
m?2 " ' & o —1 LN 4
cnt e B R\ |
aQ; m J_*_Jbz '_-_ B
h l,” 'Zb

Puc.2.11. Cxema HUBETHPOBOYHOr'O X0Aa
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3anHHe ¥ NepedHue TOUKH, HUBEJTHPYEMbIE CO CTaHIMI X0Ja,
Ha3bIBalOTCS CBA3YIOLLUMHU, C UX NIOMOIIBIO NEPEHAOT BBICOTHI IO XOAY,
a OCTa/IbHbIC TOYKH MIPOMEXKYTOYHBIMU. Pa3HOCTH BhICOT HaYaabpHOH A
M KOHe4YHol B Touek Xopa paBHa CyMME NPEBRILICHUMN, ONpeneIeHHbIX

Ha CTAHIIWsX.
Shzh,+h,+.. ... +h,. (19)

BrIpa3uM NPEBLILICHAE YEpPe3 OTCUYETHI [0 peiKkaM no dopmy-
(S

>h-Za~2"8 (20)
B 3TOM cny4ae cyMMa NPEBBILIEHNH paBHa CYMME 3aJHHX OT-

CYETOB MHHYC CYMMa NEPENHUX OTCYETOB. 3Has BLICOTY (OTMETKY) TOYU-
KH A, ITOJTy4yaeM BbICOTY (OTMETKY) TOYKH B:

Ho=H, + Zh. (21)

HuBenmpoBouHbIA XON AOIXKEH ObITH NPHUBA3aH K NYHKTaM (pe-
TIepaM ) BbICOTOM reoJie3HYeCKOi CETH.

[Ipy HUBEJIUPOBAHUH IONB3YIOTCS CKJIARHBIMH U LEJbHbIMU
pe¥ikaMH ¢ MpAMbIM MM OGpaTHBIM (B 3aBUCUMOCTH OT THITA 3PUTEJb-
HOW TpyObl Mpu6GOpOB) H3o6pakeHHeM 1Kaj. JINMHa CKJagHbIX peex
ObIBaeT 3 mu 4 MeTpa, a LENbHBIX 3 M.

Peilku npenHazHayeHHbIE I TEXHUYECKOTO HUBEJIMPOBaHUA,
OOBIYHO HMEIOT CAHTHUMETPOBbIC JCJICHUS,, HAHECCHHbIE IEUTEIbHOM
MAalllMHOK UK 110 Tpadapery.

Hynbs peiiku HaxomuTcd BHH3Y (Y ee
naTku).CyeT geneHuii BO3pacTaeT OT NATKH

. BBepX. Ha peiike noamnucanb! ACLIMMETPOBBIE
- nenennd. OTcdeT Mo pedKke BhIPaXaroT B
MuanuMeTpax. Tak, Ha puc.2.12 otcuer pa-
f 2
A BeH 1522 mMMm. IIpu TeXHHUECKOM HUBEIUPO-
227

BAaHMY OTCUYUTHIBAHUE NMPOU3BOJUTCH TOJBLKO
O CpeqHey HATH CETKHU.
IIpu BU3HPOBAHMH M B3SITHH OTCYE-
Puc. 2.12. Orcuer o TOB 1O perke OpaThesi pyKaMu 3a TpyOy He
perke CIEOYET.
B ycnoBusx cTpoOMTENLHON MIOLA-
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KU [IPAaBUILHOCTD JCIIEHUN DEUKH IPOBEPSAIOT CTAILHOR PYJIETKOH, UMe-
IOLIEH MUJUTUMETPOBBIE fieneHust. [eneHus U qudpsl Ha perKe JOJKHBI
ObITb YETKUMHM H SICHO BUTUMbLIMH B TPyOy, pEHKM HE JOJIXXKHBI OBITH IO-
THYTBIMH; KPEIUICHUS Pa3IBUXKHBIX U CKJIAMHLIX peEK NOJXKHbI ObITH Ta-
KMMH, 4YTOOBI B pabo4YeM NMOJIOXKEHUN BEPXHSS MONOBHHA pedKH Oblna
TOYHBIM TIPOJONIXKEHUEM HHMXXHEH IOJOBHHBI, MATKH pPEEK OJIXHBI
HMETD XEIJIE3HYIO OKOBKY.

B npouecce CTpOUTENBHO-PEMOHTHBIX padOT HUBETUPHI 1IPU-
MEHSIOTCSH IIPH CO3[[@HUM BBICOTHOro OO0OCHOBAHMS IUIOLUANKH CTPOH-
TE€JLCTBA, BEBIHOCE B HATYPY NPOEKTHHIX JaHHbIX, VIS NEpefayu OTMETOK
Ha AHO KOTJIOBAHOB ¥ MOHTAXHbIX 'OPU30OHTOB, [IPOU3BOACTBE MCIOJIHU-
TENbHbIX CHEMOK M B IPYTHUX CITy4asix.

Habmionatens BUAMT B NOJIE 3pEHUSA TPyObl OMHOBPEMEHHO
peiKy W KOHUBI MOJIOBUHOK My3bIpbKa ypoBHA. B HuBenupax H3 nu H10
YCTAaHOBKA BU3UPHOW OCH B F'OPU3OHTAIBLHOE NOJIOKEHNE NPOU3BOJUTCH
3JIEBAIIMOHHBIM BHHTOM IIEpef KaX/IbIM OTCUETOM I10 PEHKE.

HuBenup ¢ 31€eBallMOHHBIM BUHTOM H KPYIJIbIM YPOBHEM MOXK-
HO yCTaHaBJIMBaTh NpUMepHO B 1,5 pasa 6bICTpee 0 CPaBHEHHIO C HU-
BEJIUPOM HE UMCYOIIUM HX.

[loepk¥ HUBEIUPOB

Husemupsl H3 1 H10 gomxHb! oTBeYaTh CIEAYIOIUMM YCIOBH-
M
-OcCb Kpyrioro ypoBHs IO/IXHa ObITh MapajiiesibHa OCH Bpallle-
HUsl HUBEJIUPA.
Il NOBEpKH  NPUBOMAAT NMONBEMHBIMH BHHTAMH ITY3bIPEK
KPYIJIOro ypoBHS B UEHTP KPYKKa ¥ NOBOPAYKBAIOT BEPXHIOK YaACTh

HUBEIMpPa BOKPYT ero ock Ha 180°,

Ecnu ny3msIpek OCTaHETCS B LIEHTPE, TO YCJIOBHUE BLIIOIHEHO.
Ecnu HeT, TO HCIIpaBUTENLHLIMY BUHTAMU TIPH YPOBHE NEpEeMELIAOT 1Ty-
3bIpEK K LECHTPY HA MOJIOBHHY €r0 OTKJIOHEHHs. IIoBepKy MpOH3BOIAT
HECKOJIBKO pas.

Ilocsie NOBEPKHU M IOCTHPOBKH KPYIJIOro YPOBHSI C €ro IIOMO-
{k}0, TIEpER NMOCIEAYIOIMMH MTOBEPKAMHU, YCTaHABJIMBAIOT OCh Bpallle-
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HUS HUBEJHpa B OTBECHOE MOJIOXEHHE, YCTaHaB/IMBas HONBEMHBIMH
BHHTaMHM My3bIpEK YPOBHS Ha CEPEMHY B HYJIb-ITYHKT.

-Topu3oHTaNbHAs! HATh CETKH NOJIKHA ObITh MEPNEHANKYISpHA
K OCH Bpall[cHUS HUBEJIHPA.

II71s BBLINOJIHEHHS 3TOI'O YCJIOBHS HAaBOASAT IOPH3OHTAJBHYIO
HUTb CETKH Ha TOUKY ¥ HABOJSILWM BHHTOM BpALIAIOT TPYGY B CTOPOHBI.
Ecnu Touka HaOmoneHns OCTaeTCd Ha HUTH CETKH, TO YCJIOBHE BBINOJI-
Heno. Eciu HeT, TO ocnabasiroT KpeneXHble BUHTH! OKYJASPHOA 4acTH
3pUTEJLHOM TPYOBbl ¥ MOCIE MOBOPOTA CETKH 3a CUET JrodTa B OTBEP-
CTHSIX BUHTOB, YEPXHBAIOLIUX ONPaBy CETKH B Kopryce TpyObl, [0OH-
BaXOTCA COOMIOAECHYUS YCIOBUSA MMOBEPKMU.

-Och IMIMHAPHYECKOrO YPOBHS IOJIKHA ObITh NapaJlie/ibHa
BU3HPHOM OCU TPYOBI.

[ToBepka oCylIeCTBIAACTCSA ABOMHBIM HMBEJMPOBAHUEM OIHOTO M
TOro Xe¢ ydJacrka jJuHud. IIpy IBOMHOM HUBEJIMPOBAHHMYU IO CIIOCOOY
BOEpPER BHIOUPAIOT Ha MECTHOCTH JIBE TOYKH, OTCTOSILLIME APYI' OT ApYyra
npuMepHO Ha 50 M. B ofHO# TOYKE 3TOM JMHHUH CTaBST HUBEIHD, a B
APYro# peiky, Kak moka3aHo Ha puc. 2.13,a.

Puc. 2.13. TTosepka oCH DHIHHIPHISCKOrO YPOBHS:
a - epBoe MOJIOXEHUE,; O - BTOPOE NMONOXEHUE

N3mMepus BeicoTy mpubopa i, H mpuBeds My3bIpeK HHITHHAPH-
4YECKOI'0 YPOBHS 3JIeBalHOHHBIM BUHTOM Ha CEpPEIUHY aMIyJbl, O6€pyT
NEPBLIM OTCYET IO peiike 8, , 3aTeM MEHSIOT MECTaMH HUBETHD ¥ peii-
Ky. B HoBoM nonoxenuu (puc. 2.13,6) BHOBb H3MEPSIOT BBICOTY MPHOO-
pa Lz ¥, NPUBENA NY3bIPEK YPOBHS B cepeiuHy (Ha KXOHTAKT n3o0paxe-
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HUS1), IENTAIOT 110 pelike BTOpoit oTcyer B, .
Ecnu BU3UpHaAg OCh HE Napajiie/ibHA OCH YPOBHS,TO BMECTO
MPaBHJILHOIO OTCUeTa B ; n B, ObLM MPOYHTaHbI OTCYETHI B, ™
L, , comepxaue omnoky X. Ounbka, BLI3BaHHAs HENMAPAIEIBHO-
CTbIO BU3HPHOHN OCH U OCH UMJIHHAPUYECKOrO YPOBHS, BEIYUCIISAETCS 11O

chopMyJIE:

+ s+ L
x= Letba 252 ~ L=k, (22)

Ommbka x He JoJrKHA npeBblnaTh + 4 MMm. Haligg nmorpem-

HOCTb X , BLIYKCIISIIOT BEPHBIA oTcyeT no opmyne 8 ; =6, X

M, ICHCTBYS 3JICBAllMOHHBIM BHHTOM NpuOOpa, HABOAAT NMEPEKPHITHE
HUTCH CETKHU Ha 3TOT orcueT. IIpu 3TOM ny3bIpeK UATHHIPHUYECKOTO
YPOBHS YXOIMT C KOHTaKTa. [lanee, qeficTByd BEPTHKANbLHBIMH UCITPABH-
T€JIbHBIMH BHHTaMH YPOBHS, YCTaHaBIHBAIOT My3bIPEK YPOBHS Ha cepe-
AUHY aMiynbl (Ha KOHTakT). [1oBepKy MOBTOPAIOT A0 YCTPaHEHHUSA TO-
IPEUIHOCTH.

3akpeIieHHEe TOYEK XO0B HUBEJIUPOBAHNS 3HAKAMHU

Haubonee BaxHbie TOUKM HUBEJIMPOBAHUSA 3aKPEIUIAIOT HUBE-
JTMPHbIMH peniepaMi 1 MapKaMH, YCTAaHOBJIEHHBIMH B CpeIHEM 4epes -
7 KM. HacToTa pacnosoXXeH!s HUBEJIMPHBIX 3HaKOB B I'OPOMiax, NMOCE-
KaX ¥ Ha CTPOUTENbHBIX O0BbEKTaX 3HAUYMTEIILHO OoJibasi. OHa ycTaHaB-
nuBaeTcs NOTPeOHOCTAMH yAOOCTBa SKCIUTyaTalMK OO BEKTOB.

B cymecTByromux ropogax paccrosiHus Mexny penepamu Il
KJIacCa Ha Mpoe3fax LEeHTPaAJIbHON 4acTH ropofia He npesbimaet 200 M, a
Ha nmpoe3fax okpanH -800 m.

CBeREeHMS O CYNICCTBYIOLIMX peNepax UMEIOTCA Y MECTHBIX
BlacTedl (aIMUHUCTPAIMH TEPPUTOPHHA, B OTHENIAX APXUTEKTYPHI U TEP-
PUTOPHANILHOMN reofie3ndeckoi ciyxbe).

BpeMenHsbie penepa MOXXHO H3rOTOBHTE M3 06pe3KOB TPYO Ma-
noro quaMeTpa (He Gonbie 1,5 mroiiMa) 3a6e TOHMPOBAHHLIX B 3€MITIO Ha
rny6uny He Meree 1,5-1,8 M B 3aBHCHMOCTH OT ITyOUHBLI IPOMEP3aHUS
M THIIAa TPYHTOB. DCKH3 JIEPEBSIHHOrO BPEMEHHOIO penepa NpUBEEH Ha
puc. 4.5. BpeMeHHbIe [ilepeBAHHbIE periepa ¥ 3aKpENUTENIbHbIE CTOOBI
M3rOTaBJIMBAIOTCS U3 OUIKYPEHHOrO KPYIJOro Jjieca, MpUYeM HHUXKHSAS
4yacTh, 3aKallbIBacMas B 3€MJIIO, He OIKYPHBAETCA.
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Y cTaHOBKA PEKH Ha HUBEIUPYEMOH TOYKE

IlJ19 onpenie/ieHHs OTMETKY COOPYXKEHUs, TOBEPXHOCTH 3€MIIH
U T.J. peiiKy YCTaHaBIMBAIOT B TOM TOYKE, BLICOTY KOTOPOH HEOOXOIUMO
3HaTh. OOHAKO B HUBEJIHUPHOM XOJI€
KaXjyl0 TOYKY OTMEYalOT KOJIbIII-
KOM, 3a0MBACMBbIM BPOBEHE C ITOBEPX-
HOCTBIO 3¢MJIH, U PEVKY YCTaHABJ/IMBA-
IOT Ha BepX KoJbimka (Toukn). Uto-
Obl TOUKY MOXXHO ObLIO HAWTH pPSIIOM
¢ Heli 3a0MBalOT JPYIrOH KOJIBLIIIEK -
"CTOPOXOK", KOTOPBIY BO3BBIIMIAETCS
HaJ] MOBEPXHOCTHIO 3eMnH Ha 25-3()
CM ¥ MMeeT Haamich, 0003HAYAIOLIYIO Puc. 2.14. Banmvak s
nanHylo Todky, HanpuMmep nk 0+00 ycTaHOBKH HMBEJMpHOI pelKH
i Cr. 2 1 T.10.

TOYKH QOJIKHBI ObITH NMPOYHO 3a0UTHI B TPYHT U HE NOJIKHBI
IOrPYXKAaThCA NMPU NOCTaHOBKE Ha Hee perku. ITpu npoknagke HUBEIUP-
HOI'O XOJa 1o 3a00JI0YE€HHbIM MeCTaM,Ie€ MOYBa KOJIBHUECTCA UIIH B MEC- .
TaX,TA€ TOYKM COXPaHUTLCA He MOTYT (maxoTa, CEHOKOC H JIp.) pefiky yc-
TaHaBJIMBalOT Ha IOJIOBKY NMEPEHOCHOTO MeTalnudeckoro 0OaimMaka
(puc. 2.14).

HusenupHyio peiiKy Hajio BCeryia ycTaHaBIMBaTh BEPTUKANIBHO.
Jl1g 3TOro K peukaM 4acTo MPUKPEIUIAIOT KPYrilbii YpoBeHb .OCh YpOB-
HSl OJIXKHA OBITh nMapasieibHa OCH BEPTHKAJIBHO CTOSIUIEH pedKu. D10
yCJIOBHE JIETKO NMPOBEPAETCH C MOMOLIBIO OTBECA.

[Tpu oTcyrcTBuM Ha peiike YpOBHS, pEUKY PEKOMEHAYETCH 1O-
KayuBaTh BIEpeN M Ha3ajl, NpH 3TOM HAaUMEHBILUA OTCYET OYIET COOT-
BETCTBOBATh BCPTUKANLHOMY MONOXEHUIO PEUKH.

IIpu orcyerax Menee 1000 peiiky nokaunBaTh He ClIEyeT, T.K.
B 3TOM cjiyyae OyaeT NOSABNATLCH OLINOKA B OTCYETE 34 CYET TOJUIMHBI
PENKH.

TpUroHOMETpUUYECKOE HUBEIMPOBAHUE

TpUrOHOMETPHYECKOE HHBEIHPOBAHUE BBIMOJIHAIOT TEONOIHU-
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Tom. [Ins onpenencHust NpeBbIUEHUAH
TOYKH A HaJl TOUKOH B cinenyeT BOCONE-
30BaThbCs CXEMOM, NPUBEACHHON Ha PIC.

2.15.

B Touke A ycTaHaBIMBaIOT TEONO-
JIUT, a B TOuKe B peiiky. PyneTkoit uzme-
" i PSIIOT BBICOTY HHCTPYMEHTA L W JIMHY JIH-

~ T " — #  Huu AB nanpHOMepoM unH JeHTtoit. C no-
MOLLILIO BEPTHKANILHOIO Kpyra TEOJOJIHTA

Puc. 2.15. Cxema ONPERENAIOT YroJl HakJIOHa BU3HPHOHN OCH
TPUTOHOMETPHUUECKOr0  TpyOhl IPpU HABENCHUHU €€ HAa KaKYHO-TH0O0
HUBETMPOBAHUA TOYKy peiiku. Paccrosane V ot 3Toit Tou-

KH 10 NATKH PENKU HA3bIBAXOT BLICOTOH BU3HPOBaHHUA.
Cornacho puc. 2.15 uMeem:

h=d-tgo +L -0, (23)
rae a - orcyer no perke. IIpu BUSHPOBAHUM HA OTCUYET 110 PEMKeE. paB-
HbIl BBICOTE MHCTPYMEHTA ( L =a), popMyna GyeT UMETDH CIETYFOLIui
BULL ..
h=d-tgd (24)
BuIyucieHHbIE NPEBRILIEHNUS OKPYTISIOT 10 TpeOyeMOi TOYHO-
ctit 1o 0,01 nnm 0,001 m. Ipu n3sectHOM paccrosiuuu AB= 1) ropu3on-
TaJIbHOE NPOJIOXKEHUE ONMPeNCTHTCA

d=70 cosd (25)

IIpon3BosibHAas cucTEMA NMPSMOYTOJIbHBIX I'eOE3UNYCCKHUX
KOOpAUHAT

HapexHo ¥ y[o6HO NMOMOXEHHE TOYEK Ha MECTHOCTH onpefe-
JATh OTHOCUTENBHO CHCTEMBI NMMPSAMOYTOJIbHBIX T'€OE3MYECKUX KOOPIH-
HaT, HA4aJIo KOTOPO# BbIOHpAETCH MPOU3BOJLHO (HallpHMED, HAYAJIO
MOCTa).

CucTeMy NpAMOYTOJBHBIX KOOPIMHAT COCTABJISIOT [IBE B3auM-
HO nepneHgukynsapasie npsameie OX n OY (puc.2.16,a),Ha3pIiBaeMbIC
OCSIMM KOOPJHHAT.

Hanpasnenne OX HaspiBaeTcd ocbio abcuuce, OY - oChIO Op-
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Puc. 2.16. ITpssMOyronbHbIE TeOE3nIECKHEe KOOPIUHATHI:
a - OCHM KOOPJMHAT, YCTBEPTH U MOJIOXKEHHE TOUEK A H B; 6 - 3HaKkd
KOOPIHUHAT

maHatT. Touka O nepecevyeHus oceil CIYXXHT HadanoM KoopruHart. Ilono-
XEHHAE OO0 TOYKN A B 3TOH CHCTEME OMNpENENIeTCs OTPE3KaMH,Ia-
paJUIeNbLHLIMU OCSM KoopauHaT: Xa (abcmucca), Ya (opmmHaTa).

3HaYeHHd KOOpAMHAT X ¥ Y CONPOBOXIAIOTCH 3HAKAMHU IIIKOC
1 MUHYC [6].

B reope3um HanpasneHue OCH abCUMCC MPUHUMAIOT COBIAJIAk0-
IL[IM C HaIlpaBJICHUEM MEPHUIMAaHA, MPOXOASIIEro Yepe3 Hauyano KOOP/IH-
HAT, 32 IOJIOXUTE/ILHOE HaNpaBJICHUE 3TON OCH CUUTAIOT HANPaBICHHE
Ha cesep. HampaBiieHde ocH OpAMHAT CUUTACTCS IOJOXHUTEIbHLIM Ha
BOCTOK M OTpPHUIIaTENILHEIM Ha 3anafp.

Ocu xoopMHAT pa3feNissioT INIOCKOCTh Ha YEThIPe YaCTH, Ha3bi-
BaeMble YeTBepTamu: 1 CB, I1 I0B, Ul 103, 1Y C3. 3naku xoopauHaT
TOYEK, JIEXALIUX B 3THX YETBEPTAX [10Ka3aHb! HA puc. 2.16,6.

OpueHTHpoBatKe JTUHUK. A3UMYThbI, pyMObI, TUPEKIIHOHHBIE YTIb]
y
OpHeHTHpOBaTh THHHIO - 3HAYHUT OIPENEIUTh €€ HaNnpaBJICHHE
OTHOCHTENILHO MepuanaHa (reorpauyeckoro WM MarHuTHoro). [ns
OPUECHTUPOBAHUSA JIMHUM CJIYXAT YIJIbl, HA3bIBAEMbIE a3UMYyTaMU, THPEK-
IIMOHHBIMH YIJIaMu U pyMOaMH.

A3MMYTOM Ha3bIBA€TCS JIBYrPAHHBIA YTOJ MEXIY INJIOCKOCTHIO
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MEPHUIHaHa TaHHOM TOYKH ¥ BEPTHKAJIbLHON IUIOCKOCTHIO, IIPOXO/SLIEH B
3aJaHHOM HaIlpaBJCHKH, OTCUUTHIBAEMbBI OT CEBEPHOrO HarpaBJICHUA
MEpHIMaHa 110 X0y 4aCOBOM CTPENKU. A3UMYThHI MOT'YT UMETH 3HAUECHUS

ot O no 360°.

PymMG0M Ha3bIBaeTCS OCTPLIH MOPU3OHTANBLHBIA YIOJl, OTCYHTHI-
BaeMblll OT ONMXKailllero HampaBJ€HHA MEpHUAMaHAa (CEBCPHOro WM
FOJKHOT'O) 10 JAHHOT'O HampasjicHUS (JIMHUH). PyMObI MOT'yT HMETH 3Ha-

yerus oT 0 no 90° ¥ conpoBoXIarOTCS Ha3BaHKEM YETBEPTH, B KOTOPOU
MPOXONUT JIMHHS.

A3UMYT JAHHOT'O HANPABJIEHUSA HA3bIBACTCS MPSIMbIM, a MIPOTH-
BOTIOJIOXKHOTIO - OOpaTHBIM, T.€. B OTHOH U TOM X€ TOYKe pa3/IM4yaroTcd

Ha 180°.
JIMpPEKIMOHHDBIE YIJILI IPUMEHAIOTCS B T'€OE3UH ISt OPHEHTH-

pOBaHUS JIMHAA OTHOCHTENBLHO OCeBOro MepuiMada. OceBbIM MEpHHa-
HOM CUHTaeTCs MEpUIAAH, IPUHAMAaeMblil 32 och abcuuce (X) B JaHHOM
CHCTEME KOOPAMHAT.

HUPpEKIMOHHBIA YrOJi OTCUMTLIBACTCS OT CEBEPHOIO HaMpaBJie-
HASL OCEBOTO MEPHAUAHA MJIH JIMHUK.eMY NapajliIeIbHOM, IO X0y 4aco-

BOM CTPEJIKH IO HanpaBJICHUS JaHHOi uHuK B npenenax 0-360°.

[TnpeKIMOHHDI! Yol MOXET ObITh NPSIMBIM B 0OGpaTHBIM (IIpO-
THBOINOJIOXHBIM AaHHOMY HanpasjieHnio). OOpaTHbIN AUpEKLAOHHBIN

yroJl paBeH npsmomy mwnoc 180°:
oL'=o +180° (26)
rae o - MAPEKIMOHHBIA YroJ NaHHOTO HaNpaBJIeHus, of - OGpaTHBI JH-
PEKUMOHHLIA YTOJI.
dopmyna (26) aengercs obuiei s Bcex ciyyaeB, OHAKO,
xorna £ 7 180, cienyeT npumeHaTs hopMyy:
oAL'= A +180°-360° (27)
[Ipsimasi reofie3uyecKas 3ajjata CIyXHUT Ui epefadynd KOopru-
HAT C OJHOM TOYKH Ha [IpYryr0. 3Has HCXOQHbIE KOOPIUHATHI JAHHOH TOY-
ki A (puc. 2.17), ropu30HTaNILHOE PACCTOSTHHE €€ JI0 APYroil TOYKH B 1
HanpaBlieHue ol JIHHAM, COeqUHSAIOEH 00e TOYKH (a3UMYT, TUPEKIH-
OHHBIA yros Wi pyMO6),MOXHO ONpPEAEINTh KOOPIHMHATEI BTOPOH TOYKH
B. Takasg nocTaHOBKa Nepefavyd KOOPAUHAT Ha3bIBACTCA NPSIMON reojie-
3UUYECKOM 3a/iaucH.
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I ToYEK MIOCKOCTH 3Ta
3afjaua pelaeTcs CIefyroluM 00-
pa3om:

IIycts AB (puc.2.17) - on-
Ha U3 CTOPOH TEOAOJHUTHOrO XOAa
(onopHoit cetu, Jp.), AN KOTOPOK
H3BECTHBI €€ TOPH3OHTalbHas
npoexuuss O H JUPEKIHOHHBIA
yroa o« .

KoopmusaTb! Toukd A (Xa,
Ya) nannl. TpeGyeTcs HalTH KOOp-
IMHaThI BTOpoi Touku B (XB, ¥YB).
HenocpencrsenHo u3 puc. 2.17
AMEEM:

Puc. 2.17. CxemMa nepenayu
KOOPIMHAT C OHON TOYKH Ha

APYI'YIO

Xs-Xa=4X (28)

YB-Ya=4Y

PasHOCTH A X B A Y KOOpPAMHAT NOCACAYIOIEHN U NPEabITYLICH
TOYEK Ha3bIBAIOTCS NPUPALICHUSIMU KOOpauHaT. OHHU MPEICTABISAIOT CO-
0ol TipoexkUMH oTpe3Ka AB Ha COOTBETCTBYIOIIHME OCH KOOP/IUHAT.

W3 npsiMoyronsHoro tpeyroisHuka ABC Haxonqum

AX= d-cosd

AY=-d -stnd. (29)

Tak xak B chopmynax (29) 4 Bcerna NONOXKATENHHOE YHCIIO.

3HaKH NpUpaleHHid KOOpAUHAT A X 1 A Y 3aBHCAT OT 3HAKOB (0S{ . 1
Sind . Jng pa3snHYHbIX 3HaYeHU yriaoB o 3Haku AX H AY npepn-

CTaBJIEHBI Ha puc. 2.16,6.

Beruucinus no opmynam (29) npupalieHne KOOpIAHAT, UCKO-
MBI€ KOOPMHATL! ;Ipyro#t TOYKH HaxouaT u3 hopMyinl (28)

XB=Xa+4X (30)

YB+VYa+4YyY

ITHM cnocoOOM MOXXHO HAalTH KOOPRUHATHI JI000ro YUCIa TO-
yex no npasuiy ¢popmynsl (30). KoopmuHaTta nociegyromei TOYKH paB-
Ha KOOpAHHATE MPEABIAYILIEN TOUKH IUTIOC COOTBETCTBYIOIHE MpHUpallic-
HUA.

O6paTHas reofe3uvuecKas 3afaya CIYXHUT JJI ONpeRcICHUs
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PACCTOSHUYN U HANPABJICHUS JIMHUM 110 JAaBHLIM KOOpAMHATAaM TOYEK A U
B (cm. puc. 2.17).

NMes koopauHaTel Touek A (Xa, Ya) u B (XB, ¥YB), Haxomsr

no chopMynam (28) mpupawienus koopiaHaT A XH 4 Y, au3 pa-
BeHCTB (29) HX OTHOILIEHHE:

AY
b9 = ax (D)

ITo dopmyne (31) HaxomaT BENIMUHHY YIiIa of , a 1O 3HaKaM
NpPUPALEHUHA ONIPEREIAIOT YETBEPTD, B KOTOPOH OH pacmnoJiaraeTcA,HiH

Ha3BaHue pyM6a. Haling ol umm pymO,BEIMHCHSIOT IS KOHTPOJIS IBAXK-
el paccTosnue b mpH oMo hopMyJIbL:

AX _ AY
oS — Sihd

= 4X secol =4Jcosecd (32)

wmm d onpepensior no apmyie .

d = Vax2+ay?

OO6pabotka yrioBbix u3Mepenuil. O6paboTka yriaoB 3aMKHYTOTO
MOJITOHA (X0/1a, MOCTOBOM TPHAHTYJISALMH H JIp. )

(33)

TeopeTHyeckast cymMmma yriioB S . BCSKOrO INIOCKOI'O MHOIO-

yrossHuka paBHa 180° (n-2), rme A - YUCIIO YrIOB MHOTOYTOJILHHKA.
IlycTh NpakTHYECKasi CyMMa H3MEPEHHLIX YTOB S, 3aMKHYTO-

ro MHOTOYTO/IbHHKA paBHa ¥ f3 . Pa3HOCTB §; - §, Ha3bIBAIOT YIJIOBOK
HeBs3KoM. O003HaUuM ee f g - Omna paBHa:

f=Tp-180(n-2) ' 34)

Y paBHHBaHHE NPUPALICHAN KOOPUHAT

Pe3ynbTaThl 0O0paboTKH YIJIOBBIX H JUHEHHBIX H3MEPEHHUH 3a-
HOCST B BEJOMOCTh BBIYHCJIEHHS KOOPMHAT (CM. mpunoxeHHe ). Cymma

NMPOEKIMA CTOPOH 3aMKHYTOrO MHOTOYroJIbHHUKa Ha No6yI0 OCh paBHA
HYJHIO, CJIEJOBATEILHO TEOPETHYECKH IOJDKHO ObITh

2AX=0 ® 2Z2AY=0.

Ha npaktike 2AX u Z4Y paBHBI HE HYJIO, @8 HEKOTOPBIM
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BEJIHYHHAM £, H 76#’ T.€.
aX 2fy M 2 A U=fy; (35)

rae £ x B {'y- HEBSA3KH B NPHPAILEHNSIX KOOPAMHAT COOTBETCTBEHHO 110
OCsIM abCI|cC U OpAMHAT.

TTox BNUsSHUEM ITOrPEIIHOCTEN H3MEPEHHH COMKHYTBIA MOJIHU-
OH MOJNyYaeTcsi Kak Gbl Pa3OMKHYT Ha Benauuny AA' = f (puc.
2.18), xoTopas sABIAETCA HEBSA3KON B NEPUMETPE MOJHUI'OHA.

ITIpoekiu oTpe3ka AA' Ha ocH KOOPJHMHAT reOMeTPHYCCKH
NPECTABISIOT HEBA3KH B [PUPALICHUSIX KOOPAMHAT +, fy. W13 puc.
2.18.BunHo, yTO:!

F=VEitfy (36)

Eciu P - nepaMeTp NONUIOHa, TO OTHOUIEHHE £/P- OTHOCHTEIb-
Has HeBsA3Ka B nepuMmerpe. OOBIYHO OTHOCUTENHHYIO HEBSI3KY B MEPH-
METpE NpefCTaBIAIOT APOOEIO C YHCIUTENEM 1, T.€.

P T PIETN (37)

HonycTumasi OTHOCHTEILHAA HEBS3KA B IEPUMETPE IMOJIUTOHa,
TPHAHTYJIANMA YCTAHABJIHBAET-
CS MHCTpYKIMeH. Tak, s noym-
rOHOB KpynHoMacmTabHBIX
cbeMOK OHa paBHa 1/2000. Ec-
JIX HEBSI3Ka B NIEpUMETpE IIpe-
BBHIIAET OONYCTUMYIO H IIPO-
BEpKa 3allHCEN H BLIYMCJICHHMN
He OOHapyXHBaeT OmMMHOKY, TO
CJIEAYET NMPOBECTH HOJIEBYIO
npoBepKy (IIOBTOpPHTL U3Mepe-
HHE B HaType).

IIpn nonycrumoit He-
BA3KE MPHPAINEHUS KOOPJHHAT
yBA3BIBAIOT (ypaBHHUBAIOT).
[Tpocreimit cnoco6 ypaBHUBaHUS - HEBSA3KY B IPUPALICHUAX pacinpe-
JICJIAIOT Ha BCE BBLIYUCJICHHBIC NPHPAILCHUS TPONOPLHOHANLHO IJIH-
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HaM CTOPOH H BBOJAT COOTBETCTBYIOIHE MONPABKU B BLIYUCIIEHHBIE
NMPUpALICHUSI CO 3HAKOM, OOpaTHbLIM 3HaKy HeBsA3KH. [locine atoro

CyMMa TNpPHpAILIEHHI OJKHA ObITh paBHA HYIIO, T.€. 224X, ., 5 =0 u
z 6 y Ufﬂp = O'
Ilo yBsI3aHHBIM IIpUPALLEHUAM BBIYUCISIOT KOOPAUHATHI BEP-

IIMH MONMToHAa (TpHAHTYJIAIMK ) 1o dopmyne (30).

3. IPEJEJIBI TOYHOCTHU 'EOJESHUYECKHX
PA3BMBOYHbBIX PAGKOT

TouHOCTL paboT IIpH NEPEHECEHUU TPOEKTOB
aBTOMOOMJIBHBIX IOPOT HA MECTHOCTD

IIpn nepeseceHnd IPOCKTOB COOPYXKECHUIA HA MECTHOCTD H pa3-

OMBOYHBIX paboTax yCTaHABIUBAIOT: NMPEAEILI TOYHOCTH NNEPEHECEHUS
NPOEKTHBIX JaHHBIX, UX IMIABHBIX OCEH H 3TIEMEHTOB OTHOCUTEILHO ME-
CTHBLIX OOBEKTOB, NPEAEIIbl TOYHOCTH COOMOICHUS! (POPMBI, pa3MEpPOB H
pa3MELIEHHUE OTIEJILHBIX JIEMEHTOB, HX OCEH MEXNY COOOI 1 OTHOCH-
TEJILHO IIaBHbIX OCEN COOPYKEHHUS WIH OTHOCUTENBLHO OIIOPHOM reoye-
3UYECKOM CETH CTPOHUTEIILCTBA.

ITpn nepeHeceHnN NPOEKTOB COOPYXXEHUIA HA MECTHOCTD Ipe-
II€JIb] TOYHOCTH paboT MO pa3MELIEHHIO TPACChl U INIaBHBIX OCEW COOPY-
JKEHHSI OTHOCHUTEJILHO MECTHBIX OOBLEKTOB H 3JIEMEHTOB MECTHOCTH
[OJDKHBI COOTBETCTBOBATD [IPOSKTHBIM. T OYHOCTH pa3sMeIlIeHHsT OT/IeIIh-
HbIX Y4aCTEN U OCEH COOPYKEHUS MEXY COOOH ¥ OTHOCHTELHO IJIaB-~
HbIX OCEH H reofie3UYECKON ONMOPHOU CETH OJDKHAa COOTBETCTBOBATD
NIEHCTBYIOIMM CTPOHTEIILHBIM AOITYCKaM.

IlpepensHas morpemHOCTs H3MEPEHMS YIVIOB OBOPOTA, pac-
NoJIara€MBIX BAOJIbL TPACChI AOPOTH, COCTABJIISACT:

Afn, =3 Vn, (38)

rme /i - YUCJIO YIIOB MOBOPOTA TPACChl.

IlorpenrHocTu onpeaencHus IAHLI TPACChl WK JIMHEHHBIX W3-
MEPEHHH 110 BCEH Tpacce JOPOTH NpeacTasiieHs! B Tab. 3.1,
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TabGaunpa 3.1

A—— ——— - — -_—— = ——— e T e

N3mepsiemas XapaKTep [TpenenbHbIE OUIHOKH onpeneneﬂﬂﬂ IJIMHbI
JIMHUSA MECTHOCTH |TPacchl [yis JOPOI KaTETOpHiL:

— 1 [0 Tm [y [V

Best tpacca  {PaBHuHHAaS 1:1600 | 1:1200 | 1:1100]| 1:800 {1:600
npu ee Bocc-|[Tepecevennas 1:1100 | 1:300 | 1:700 | 1:600 | 1:400

TaHoBNeHuH |['OpHas 1:800 | 1:600 : 1:500 | 1:400 { 1:300
|

To xeHa {PaBHHHHaA 1:550 {1:400 | 1:350 | 1:300{1:200

muHe omHo- |[Tepeceuennas 1:350 | 1:250 | 1:200 1:150l 1:300

ro npoekT- |['opHas I 1:250 | 1:200 | 1:150 | 1:130] 1:100

HOT'O y4acTKa

[Ipenensl TOUHOCTY NPHU ONPENEC/IEHUH QJTUHBI TPACChI U OT-
LENBHBIX IPOEKTHBIX YYaCTKOB ABTOMOOMIILHOM JOPOr'H, YacTeu U ae-
MEHTOB JOPOXHBIX COOPYXKEHUM WIHN UX OCel MexKy COO0OM U OTHOCH-
TEJILHO TPACChI WK [VIaBHBIX OCEU MaJIbIX COOPYKEHUM UM OTHOCH-
TENLHO ONOPHON CETH CTPOUTENLCTRA IPEcTaBNeHbl B Tabm. 3.2.

Tadbnuma 3.2

H3mepsemas| Xapakrep
JIAHUS

[IpenenbHast ominbKa onpenesieHus JJIMHbI

MECTHOCTH |TpacChbl WM €€ yJacTKa /I KaTeropuu
HOPOI'

S SN A« S A I A

Bces Tpacca {PaBuuHHAaA 1:3200 1:2400 [1:2000{1:1600 {1:1200

npu petans- ([Iepecevuennas 1:2200| 1:1600 {1:1400{1:1200 { 1:800

HbIX pa3bu- iI'opHas 1:1600] 1:1200 {1:1000} 1:800 | 1:600

BOYHbIX pado-

TaxX WiH pa3-

BUTHH ONOP-

HOM CETH

InunHa opnoro Pagpmunag ! 1:11001 1:800 | 1:700] 1:5001 1:400
npoekTHoro | ITepecewennas 1:800 | 1:600 | 1:500{ 1:400( 1:300

y4acTka M ero I'ophas 1:500 | 1:400 | 1.350] 1:25(¢ 1:200
pa3MelleHHe)

OTHOCHUTENLHO
OTIOPHOH CeTH
CTPOHUTENLCTBA

IIOPOTH |
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To4HOCTD MPOU3BOACTBA IeONIE3NYCCKUX pabOT NpHU NepeHece-
HUH MPOEKTA Ha MECTHOCTD ROJKHA ObITh B 2-3 pa3a BbILEC TOYHOCTH
npoexTuposanHus (cM.Tab6mn.3.2).

IIpenenbhas ombKa OTKNIOHEHHUS TOYEK TPacChl B CTOPOHY OT
CTBOpa Ha NPAMBIX IIPH BLIHOCE TPACCHI HA MECTHOCTh HE OJKHA NIpe-
soimath 1:2000 uma A Y =+50'L, rge L - npoTskeHue Tpacchl B KU-
JTIOMeTpax Mo nNpaIMoy MEXKAY COXPAaHUBLIMMUCSA OCEBBIMM U YIJIOBBIMH
CTONGAMH, 3aKpEILISIONMMH HanpaBJICHHe TPacchl (pa3sMepPHOCTh AYB
CAaHTHMETpaX).

IIpu BOCCTaHOBJIEHNM TPACCHI PACXOXIECHHUE B OTMETKAX TOYEK
TPacchbl MeXAY MPOEKTHLIMHI NAHHLIMM U JAaHHBIMU TBOMHOIO HUBENHUP-
HOT'O XO/1a HJIM OTHOCUTEINILHO BBICOT COXPAHMBILIUXCS PENIEPOB HE JOIIK-
HO npeBeIUAThH Beauyuny (B cM) 10 VL (L B KM).

[Ipu HuBEeNUPOBaHUU A onpefeieHus Oo0bEMOB 3eMIISTHBIX
paboT BOONB TPACCHI HOTPEIIHOCTH B PEBLIILECHUAX ¢ yYeTOM 0000111€e-
HUS peitba MECTHOCTH He JAOJIXKHBI OBITh OOJbIIIE BEIMYMH, YKa3aHHbIX B

tabn. 3.3.
Tabnuina3.3.

XapakTep MECTHOCTH [TorpelHOCTH onpefieNIeHls NpeBhIIICHHH,
CM

IIpenenbHbie HA Cpennue xBagpaTH-

y4acTKe YyecKue Ha yJacTke

L 100 M} 1xm 1 KM

]

PaByuHHAas ¥ cnabone-

peceyeHHas 6 20 3 10
[TIepeceuennas 16 50 8 25
I'opucras u ropras 32 100 16 50

To4socTe feTanbHON pa3GMBKH aBTOMOOHIILHOMR IOPOTH U €€
COOPYXEHHUN

TOYHOCTHL MPOU3BOACTBA I'eofie3UUECKUX pa3OUBOYHBIX paboT
NOJKHA ObITh B 2-3 pasa BhlllIe CTPOUTENLHOrO fonycKa. OHa JOMXHA
OBITL B COOTHOILEHHH C TOYHOCTBIO CTPOMTENLHBIX padoT, Kak:

bea=VaZy +85,* 82, (39)

7p
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rne Ad¢.q. - CTPOMTEJBLHBIA JOMYCK,

Arop. - IpefcIbHAs OTPEITHOCTh IeOIC3HYECKUX pa3ou-
BOUHBIX paboT;

Ao - IpefieibHas TOYHOCTb CTPOUTEILHO-MOHTAXHBIX pa-
OOT;

Ay, - IpefieIbHAs TOYHOCTh pabOThl CTPOUTEIILHAIX Ma-
[1IKH.

B npouecce reoge3n4ecKoro ynpasjacHus paboTol CTPOUTENb-
HbIX MaIl¥H CTPOUTENbHbIE PabOThl OOLEUHEHE] B €IMHBIA KOMIUICKC,
o0miasi TOYHOCTh KOTOPOrO BMECTE € TEXHOJOTHYECKUMHU pacdyeTaMu
NOJIXKHA ObIThH BhIILIE CTPOUTENBHOIO fAonycka.llpenenbHbie morpenHoc-
TH IFeo[e3uYeCKOro KOHTPOJS NMPH CTPOUTEIBHBIX padOoTax HOJIXKHBI
ObITh B 2-3 pa3a MeHblIE CTPOUTENLHOTO IONYCKaA.
[IpepgenbHast TOYHOCTH PAa3OMBKU (POPMBI U pasMepOB OTIETb-
HBIX 3JIEMEHTOB COOPYKECHUS AOJIKHA ObITH B 2-3 pa3a BbIILIE TEX OT-
KJIOHEHMH, KOTOPbIC YCTAHOBJICHBI IJIs1 HUX IPK NIPUEMKE COOPYKEHUM B
IKCIUTyaTalHIO.
[IpenenbHble OTHOCHTENbHBIE NOTPEIIHOCTH OTJIOXKEHUS JIMHUM
NpUY REeTaNbHOM pa30MBKe JOPOXKHOIO XKOphITa ¥ 3€MJISTHOI'O NOJIOTHA

HE [OJIXKHBI ITPEBLILIATh 3HAYCHUA, IPUBEHCHHbBIX B Tab. 3.4.
TadOoawunuga3d.

il

XapakTep MECTHOCTH | TexHuyec-

IIpenenbHbIE NOrPEHOCTH OTHO-

Kast KaTe- | XKEHNS JIUHUH I a30MBKE .
ropu: bposok SGMHﬂHO-J*IﬁpOMOK poe3-

'O MMOJIOTHA 110 {3XeH YaCTH 110
CTBODY CTBO
rnone-
PEYHO- | KH B 4HOMY | B cepe-
MY B cepeny-{B KOH- | THHE Y4a-
KOHLE | He y4a- |Ie y4ya-| CTKa
y4acTKa CTKa

HOpPOrd

PaBHUHHAA ¥ cliabo 1 1:300 {1:30 1,200
nepeceycHHas I1-1II 1:200 (1:300 | 1:200

1¥Y-Y 1:150 (1:250 | 1:150
CnoXHsle y4yacTKH, 1 1:250 {1:300 1} 1:200
nepeceyeHHas u [1-1II 1:150 {1:300 | 1:200
ropHas 1¥-y 1:100 1:250 | 1:150

37



[IpepenbHble MOrpellIHOCTH B NMPEBLILICHUSAX NpH pa3OHBKe
NOPOXKHOTO MOJMOTHA He JOMXHBI ObITh 00JIbIIE BENHYHH, YKAa3aHHBIX
B Tab. 3.5.

Tabnuia3ls

.

Pa6ota no pa3oug I1penenbpHulie norpemnoc'm B IPEBbILIEHUAX, MM .
K€ ITOBEPXHOCTH 110 KAaTeropusaM JODOT

-1 - 111U 1 | - 1Y-y

Ha IUTMHE TUTHHE no B ONEpeYHOM
1 xM 100 M CTBODE

[ToxpeITUS 30 {50 15 {20 |30 7 110 [15
OcHoBaHuA 40 |70 120 {30 50 10 |15 |25
KoperTa 1 |

060vHH 50 [100 | 30 140 |60 15120 |30

3HaYECHUSIMH NpeeNbHbIX MorpemHtoctei Tabn. 3.5 Heobxomu-
MO PYKOBOJCTBOBAThHCH M NPHU yYETE HAKOIUIEHHUS NOI'PELIHOCTEN BbI-
COTHbIX pa30MBOK, BOSHUKAIOMIMX ITPU Nepenaye MPOEKTHLIX OTMETOK C
OJHOTO NOMEPEYHNKA Ha APYTOX.

[Ipn nepepade OTMETOK MEXIY MYHKTaMHM BBICOTHOT'O ODOCHU-

BaHMA (penepaMH H Np.) TOrPEHOCTH He NOXKHEI npeBbunars S0 VL
(B M), ( L B KM).

IIpy peranbHOM pa3OUBKE 3€MIISHOI'O MOJIOTHA, OCHOBAHHMH U
MOKPBITUHA AONYCKAIOTCA OTKJIOHEHHS (DaKTUYECKH OIPENEISIEMbIX Be-
JIAYMH OT MPOEKTHBIX IAHHLIX B IpefieJiaX, yKa3aHHbIX B Tabu. 3.6.

Ta6nuna 3.6.
HaumeHOBaHuE NpefebHbIX NOrpeUHOCTER Benwyuna gomyc-
H OTKJIOHECHHH £a IIPH.

pa3bu- |npueMke
BOYHLIX | 0OOBEKTa
B 3KCIUI.

_ \:
1 2 3
OTKJIOHEHHE OCH [IOJIOTHA OT NpoeKTa (CM)
Ha MPSIMBIX B IUIaHe 2 | %5
Ha KPUBBIX B IUIaHE 14 | 110
B ILIUPHHE TOJIOTHA B CTBOPE -10 -10
MONEPEYHUKA MEXAY OChIO H OPOBKOM
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Oxonvyauue Tab6i. 3.6

Ha y4acTkax MeCTHOCTH C 3aTpyIHEHHbIM BOJOOTBOIOM U Ha MOH-

,__T_____— + 2 3
R — B
B LIIMPHHE JOPOXKHOI'O KOPbITA +3 15
B IIMPHHE CIOSt OCHOBAHUA WIIH MIOKPBITHS +5 15
IEMEHTO- H acthanbTOOETOHHOIO MOKPhITHS 13 1)
1o nonepe4HbM yKIoHaM (% ) 10,3 +0,5
HanGospmas pa3HuIa B ypOBHE ITOBEPXHOCTH B
IIBaX LEMEHTOOETOHHBIX TTOKPBITHI (MM) - 3
I[TpoceeT (OTKIOHEHHE MO PEAKOH AMuHOM 3 M (MM):
s achaNbTO-U EMEHTOOETOHHBIX NOKPBITHHA | - S
VIS APYTHX THIOB NMOKPBITHH - 10
YBenuyeHHe KpPYTH3HbI OTKOCOB (% ) 0,5 1,0
OTKIIOHEHHE OTNEIbHBIX MECT IIOCKOCTH OTKO-
coB (cm) +6 +15
OTKJIOHeHNEe DNOJIOXKEHHS NOOOIIBLI OTKOCOB
MOJIOTHa {(CM):
Ha IPAMBIX £10 +20
Ha KPUBbIX +15 130
OTtknoHeHue GPOBOK M I'PaHUL] PE3EPBOB H Ka- |
BabepoB (CM) +15 +30
OHEHME B NONEPEYHbIX pa3Mepax KaHas (cM) | 15 +10
YMeHblIICHAE IIIHPHHBI [HA KaHaB (CM) -2 -5
N3MeHeHne riyOGuHbI KIOBETOB M KaHAB IIPH |
obecrneyeHHOM BOIOOTBOJIE (CTOKE ) | 13 t5
MO IPOAOILHBLIM YKJIOHAM KaHaB H
npeHaxei (% ) i 0,2 0,5
o mmpuHe 6epM (cm) 16 +15
110 TOJIIIMHE CJIOS TUIAKMPOBKH PACTHTENLHLIM |
rpyHToM (% ) | +5 +10

MEHHBIX YYaCTKaX MOCTOBbIX II€PEXOJ0B YKJIOHbI TPacChl AOJXKHbI Bbl-
NEPXKHUBATh 3aNpPOEKTHPOBAHHbIE 3HAYCHHMS MHHUMAJbHBIX YKJIOHOB B

npenpenax 10,001.

I[Ipenennl TOYHOCTH reofie3uYecKHX paboT OfMHAKOBLL I HOBOTO

CTPOHTENIbCTBA, PEMOHTA, PEKOHCTPYKLMHU, COICP>KaHUA ¥ BOCCTAHOBJIC-
HHS aBTOMOOMNBHBIX AOPOr H HCKYCCTBEHHBIX COOPYXXEHHUIA Ha HUX.

ToynocTb pa36MBOYHBIX paGoOT MpH CTPOUTENHCTBE

MOCTOBBIX COOPY>KECHUMN

IIpH Ha3Ha4YeHHH HOPM TOYHOCTH reofie3U4ECCKUX pa3OHBOYHBIX

pa6GoT NpPH CTPOHUTENILCTBE MOCTOBBIX COOPYXEHHIA (B T.4. MyTENPOBOOB
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A 3CTaKaj) HeoOXOMMMO YYUTHIBATh: TOYHOCThL M3TOTOBJICHUSA 3JICMEH-
TOB COOPYXCHHSA;, pa3Mepbl COOPYKEHHUS, TEXHOJOTHIO MPOU3BOACTBA
MOHTAaXXa, TEXHOJIOTMIO IOCTPOCHUSA OIIOPHON CETH U CBA3aHHBIE C ITHM
BHJIbI pa30UBOYHBIX paboT.

HMcxoqubIMu NpH Ha3HAYEHUH HOPM TOYHOCTH IIOCTPOEHUS reofie-
3UYECKON OMOPHOM CETHU NPH CTPOHUTEJILCTBE MOCTOBLIX COOPYXKEHUH
SIBJISIIOTCS HOPMAaTHBbI, MpEJICTaB/IeHHbIe B Tabu. 3.7.

Heob6xogumasi TOYHOCTh M3MEPEHHS [JIMHBI MOCTa (pacCTOSHUE
MEXJY LEHTPaMH KpaifHUX ONOp, 3aKPeIICHHBIMH Ha €ro OCH) B COOT-
BETCTBHM C TUIIOM COOPYKEHHS, OIPEACSCTCH MO JaHHbM Tab. 3.8.

(OCHOBHBIM ITOKa3aTeNIEM, XapaKTePU3YIOLMUM HEOOXOMUMYIO TOY-
HOCTb NOCTPOEHMUS MOCTOBOM ONOPHOM CETH, SBISETCH TOYHOCTDb BbIHE-
CEHMS LIEHTPOB OINOP MOCTa B IPOEKTHOE IMOJOKEHHE OTHOCHTENBHO
ILJIaHOBOM OCHOBBI. CpefHas KBapaTH4YeCKasd OrPEUIHOCTD ( ML np )
ONpeieNIEHNs JUIHHEI POJIETa IPH Pa3NHYHbIX ero yiMHax (L,, ) Mo-
KeT ObITh HailficHa U3 BBIPAXCHHS: 1M o 2 (an-’6000)2+QS n,(40)
rge h - YUCHO IIPOJIETOB.

[Ipu pa36uBOYHBIX paboTax MO BHIHOCY LEHTPA ONOP B MPOEKTHOE
MOJIOXKEHHE OTHOCHTEJIBHO MJIAHOBOH OCHOBBI CJIEHYET MOJIb30BaThCH
nonyckamu ta6i. 3.9.

TOYHOCTH MPOU3BONCTBA FEOC3UYECKUX pa30UBOYHBIX paboT npH
BO3BCICHAM TYTEINPOBONOB, 5CTAKaMl M IOMMEHHBIX MMPOJIETOB MOCTOB U3
COOPHBIX Xene300€TOHHBIX B METAJTHYECKUX KOHCTPYKIMHA YKa3aHbl B

Tabn. 3.10.

Ta6nuna 3.7
HaumeHnoBaHMe u riepe4yeHb TONYCKOB HonyckaeMoe OTKJIOHE-
HHUE NPH
pa3sOMBOY- | IpHEMKE
HbIX paGo- | OOLEKTOB
Tax B 3KCILTya-
TAITAXC

] 3

OTHOCHTEIbHAS TOTPEUIHOCTh Ha OCHOBE
IBOHHBIX POMEPOB NPH ONPEACIICHHN PAC-
CTOSIHUN MEXY NYHKTaMH, 3aKpeIISIOIIMMH
OCH COOPYKEHMI MEXHIY OCAMH OIOP: |
Ha MocTax ueoi no 100 M 1:5000 |-
TO XK€, IPU ONPEACACHUN ITUX PACCTOSHUA
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Oxkonyanue tabm. 3.7

3

1 2
reofe3ndEeCKMMH TpEYTOJIbHHKaMH.
- TOYHOCTh U3MEPEHHUS JUTHH 0a3UCOB 1:10000
- TOYHOCTb U3MEPEHUS YIJIOB TPEYroJib-
HHMKOB (YTJIOBBIX CEK +£30
Ha MocTax JmHoit 6osee 100 M ipu uTaHE N /L
2XZ(Lpp
Kaxporo nponeta B L pp (M) i uncne 76000) 2,
mponeroB h  (cM) + 0,5h
TO XK€, ISl PAMHBIX MOCTOB, MOCTOB C METaJI-
JTM9eCKHMH ¥ COOPHBIMHU XKEJI€300€ TOHHBIMU .
apOYHBIMU ¥ HEpPA3pPE3HbIMH NPONETHBIMUA |-V 2. (L,
CTPOCHMSAMH U APYTHAX MOCTOB C pasMepaMit | ; 10000)2 +
ONOPHBIX IUIOLIANIOK, HE TO3BOJISIOLLMMA + 0,5n
CMEIMIAaTh OCH NMONPEPMEHHUKOB OoJiee YEM
Ha 3 cM
Tpe6GyeMast TOUHOCTE U3MEPEHUst 0a31COB
H YIJVIOB TPEYTOJLHUKOB ONIOPHON pa30u-
BOYHOM CETH:
a) TOYHOCTL H3MepeHus Ga3UCOB NpH
JTAHAaX MOCTOB:
o 200 1:10000
200-500 1:30000
500-1000 1:50000
cebire 1000 1:80000
6) TOYHOCTL H3MEPEHHS YIiIOB (CeK)
TIp# JIHHAX MOCTOB (M)
no 200 +20
200-500 +7
500-1000 13
ceeime 1000 +1,5
B) IOIyCKaeMas HEBsA3Ka yriioB (cek)
B TPEYroJibHAKAX NPH JIMHAX MOC-
TOB (M)
o 200 +35
500-1000 +10
cepiie 1000 - 12
[TorpenHoCTh NpHU yBSA3KE OTMETOK H Ma-
POK HE3aBHCHMO OT JIMHBI MOCTa (MM) +10
[TorpellHOCTh B OTMETKAX BCIIOMOraTejIb-
HBIX PENEPOB, YCTAHABIMBAEMbBIX B HU3KOM
X BLICOKOM YPOBHSIX OIOp MOCTOB IpH
CHOCKE Ha HAX OTMETOK OT HCXO/IHBIX pe-
nepoB (MM) +15

4]



Tab6bnuma 3.8

Mkl y A —

Tﬂma MpoJeTa, M 15

Ilorpeumocts onpe- | CpegnekBagpa-| 3 | 6
NCJICHNUA JUTHHBI MPO- | THYECKAs
neta (MM) [Tpenenvhas | 6 I

[TorpemmsocTs onpe—‘ Cpe;mexnanpa—'

NICJICHUA IICHTPOB THYECKas 2] 4 10114 (22 |26

OITIOp MOCTA (MM) Hpene,]]]g,[{aﬂ ' 4 l 8 I 20 l28 l44 l52
Tab6bnumalo

HaHMEHO}?:aHHe ; neperieﬁb# Hornyckaembie OTKHOI;eHI;H: M;d_

JIOITYCKOB Ha JieTalIAaX OH

pa3bHBOYF npHeMKe OOBEKTOB
HBIX pabo- B 3KCILTyaTaIUIO

, v:b:

1 2 3

il _—— L —

COopHBIE 3CTaKafibl, MOCTbI H IMYTEIPOBObI

bioku ¢pyHIaMeHTOB U ONop:

110 BBICOTE - 15
110 OCTAJbHBIM H3MEPEHHAM - 110
3BEHbA TPYO:
110 JTHHE - +0, -10
IO TOJIIMHE CTEHOK - +0,05 ot ToMIMHLI
110 OCTaJILHBIM pa3MepaM - +10

[IponeTHbie cTpoeHus  uX 6JIOKH,
KPOME nonepeyHo YWICHEHHBIX:

1O JUIMHE - +0,002 pymHbY, HO He
6onee +30, -10
IO BLICOTE B JIIOOOM CEUYCHUH - 10,05 BBICOTHI
110 HanGoNbLIEH LIUPHHE - 10,05 nmpuns, HO
He 6onee +20, -10
110 OCTaJIbHbIM U3MEPEHNSIM | - 15
JIMHeNHbIe 371eMeHTH] 3a HCKITIove-
HUEM CBau.
IO NMONEPEYHBIM pa3MepaM - +0,02 cTopoHsI ce-
yeHus, HO He Oolee
+20
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MO JJTHHE

[InuTe!

1O TONILMAHE - |
He MeHee 12 oM
12 eM u Bojee |

110 JYIHE U IIIMPHHE

Hckpusrienne npoaobHBIX OCeil :

JIETHBLIX CTPOCHUM

CKpHBJICHHUE
JIMHEMHDBIX JIEMEHTOB

IIOBEPXHOCTHU TLTAT

OTKNOHeHne OpIUHAT CTPOUTENBHOTO
. TIOFbEMA B NPOJIETHbIX CTPOCHUAX NIPH
OIMMPAaHKUH UX IO PACUCTHOM CXEME:
11s1 oppMHAT SO MM U MEHee
It opnuHaT 6onee SO0 MM
IIo TomuuHe 3alUTHOrO COS XKeJe-
300€TOHA:
IIPY BLICOTE UJIH TOJILMHE IT0Ie-
PEYHOT'0 CEYECHUS] KOHCTPYKIIHH
1o 40 cm:

TOJILIMHA 3aLUTHOI'O CJIOA
10 30 MM

TOMLMHA 3AIUTHOIO CJIOA
Gonee 30 MM
HpH BBICOTE KUIH TOJILLAHE
KOHCTpyKLuu 6onee 40 cm:

TOMIUHA 33LUTHOIO CJIOA
no 30 mMm

TOMIMHA 3aL{HTHOrO CJION
Gonee 30 MM
TOYHOCTL M3roTOBJICHUSA W MOHTAXA
COOPHBIX 3/IEMEHTOB KOHCTPYKIMIA:
OTKJIOHEHUE pa3OMBOYHBIX OCeit
YCTaHOBKa KOJIOHH B o6pe3e (pyH-
NaMECHTA
OTKJIOHEHHE oceil 6aNKH ¢ ycTa-
HOBJICHHBIMHM OCSIMH
OTKJIOHEHHE MPOEKTHBIX OTMETOK
MO BEPTHUKAIHU
HU3TrOTOBJICHHUE OaNKH
H3roTOBJIEHNE KOJIOHH U PUTJIEH

Hpon(lnx(eﬂne Tabn1. 3.9

2

3
+15, -10

+5

+10, -5

+10

0,0005 mponera, Ho
He 6oiee 30

0,002 mnunbl, HO He
6onee 20

0,001 manGonwiero
pa3mepa

15
110

15
+10, -5

+10, -5
+185, -5

114
10

| 30

125
150
+10 43



Tabj. 3.9

- ) ) [IponomxeHue
1 T2 3
YCTaHOBKA PHCKH - +10
IOrPEIIHOCTH COEAMHEHHS |
COOPHBIX 3JIEMEHTOB | - 15
(CMelneHre oceil BO3BECHHbIX KOH- |
CTPYKIMH B IUIaHE OTHOCHTEJILHO |
pa30MBOYHBIX OCEH:
oced PYHAAMEHTOB B OTKPBITBIX
KOTJIOBaHaX (B TOM 4YMCIIE ILTAT |
CBaMHbIX POCTBEPKOB) - 25 MM
ocell B ypoBHE 00pe3a pyHnaMeH-
Ta SMM |10 MM
oceit onop B ypoBHe nofdepmen-| 0,002 0,004 BbICOTHI O1IO-
HHUKOB Y ONMOPHBIX MAT BBICOThI | pbl, HO He Gonee 50
OIOPBLHO|
He Oonee |
20

OCEH CTOEK, KOJOHH U CTEHOK
B HHJKHEM CEYECHUU 3
MPOAOJILHBIX OCEN NMPONETHBIX i

CTPOCHHI WU KX OJIOKOB

(cBORIOB) 5
ocell ONOPHBIX 6AJIOK MPOIETHOTO |
CTPOCHHS WK ONOPHLIX Y3JIOB 8

[IPOIONBHBIX OCEH BOJOMPOIYCK- |
HBIX TPyO B NpogpuiIe U IIaHe
(Ha yyacTke ¢ OTCYTCTBHEM 3a- |
CTOSI BOJIbI) 15
OTKNIOHERHE B pa3Mepax KOHCTPYK-
IIMA B NJIaHE:
(PYHJAMEHTOB B OTKPBITHIX KOTJIO-
BaHax (B T.Y. IUIUT CBaHBIX POCT-
BEPKOB) -
Onop Bbile 00pe3a pyHnaMeHTa | -
OTKJIOHEHHE B pa3Mepax NONePeYHOro
CEYCHHUS:
OGE€TOHHBIX KOHCTPYKIMIA +20
KaMEHHBIX CBOJIOB ¥ HaJICBOHOI'O

CTPOECHUS -

CBOJOB U CTE€H KAMEHHBIX TPYyO -

OTKJIOHEHHS OT BEPTHKAJIH HJIHA OT
IIPOCKTHOI'O HaKJIOHa GOKOBBIX MOBEPX-

41;00’1‘31‘«'1 KOHCTPYKLMH JTNOO0 JTUHMIA BX

5
|
10
115

30

+50
120

+20

+3%, HO He BoJiee
+50 MM, -0

+5%, HO He 6osee
+50 MM, -0.




[Ipononxernue Ta6n. 3.9

i T2 13 .
“TIEpPECEeYEeHHH.
(yHIaMEHTOB | 10 20
onop seie o6pe3a pyuaamenta | 0,001 Bbi-|0,002 BbICOTBI, HO He
| COTBI, HO | 6ojiee 25 MM
He 6onee

13 MM

6a104HbIX ¥ apoyHbIX Xkele3o6e- | 0,001 Bbi-| 0,002 BricoThI, HO He
TOHHbIX ¥ KAMEHHBIX IIPOJIETHBIX ' COTbI, HO |6onee 20 MM
CTpOEHMH B JIFOOOM MONEPEYHOM | HE Oonee
cedeHUHU HATCBOMHbBIX CTEHOK, 10 MM
miadparm, CTOEK 1 KOJIOHH

el

OTKI0HEHHE B PaCCTOAHUSAX OT LIKag- |
HOI CTEHKH YCTOS IO OCH OMOPHBIX
GayioK WU ONOPHEBIX Y3JI0B +0, -15 {40, -30

OTKJI0HEHNE OTMETOK NOBEPXHOCTEMH
oOpe30B pyHIaMEHTOB BEpxa MOj-

(pepMEHHOM MIIOLIANU WM [TIOBEPXHO- |
CTEH ONMOPHBIX IAT i 18 15

Pa3HOCTb OTMETOK NoAdepMEH-
HbIX ILUTOLIAMIOK B Npefenax ofi-
HO# OIOPAbI 13 +5

Pa3sHOCTb OTMETOK OIOPHBIX IIO-
BEpXHOCTEN COOPAHHOTO KOMII-
JIEKCa OMOPHBIX YacTeH NOMePeK
OCH MOCTa (IepeKoc) - 0,001 paccrosuus
MEX]IY OCSAMH (pepM
WM OasioK
MecTHEIE HepOBHOCTH MOBEPXHOCTH
OETOHHOI KJIagKy NPH IIPOBEPKE 1
HBYXMETPOBO# pelkoi - 15

3MaHUSA U COOPYXKCHHS -

CMeenue oceit hyHIaMeHTHBIX

OJIOKOB M CTaxaHOB (DYHIAMEHTOB

OT pa30MBOYHBIX Ocei - 110
OTKIIOHEHNE OTMETOK BEPXHUX

OMOPHBIX NTOBEPXHOCTEH JIEMEHTOBR

8yHIIaMeHTOB - -10
OHCHHE OTMETOK [{Ha CTaKaHOB

(hbYHNaMEHTOB - -20 45



IIponomxenue Tabmn. 3.9

. —f — — . -
CMelleHne ocel WM rpaHeit naHeJIeﬁ’ '

CTE€H, KOJIOHH U 06’ beMHBIX 6JIOKOB B
HIKHEM CEYECHHMH OT pa3OUBOYHBIX
OCEH WM FreOMeTPHYECKUX ocell HH-
)KE€YCTAHOBJICHHBIX KOHCTPYKIMIA

OTKIOHEHE oceil KOJTOHH OHO3TAXK-
HBIX 3MaHUHA U COOPYXXEHHUH B BEPXHEM
CEYEHHUH OT BEPTHUKAJICH NIPH BbICOTE
KOJIOHHDI:

mo 10 M

cebiue 10 m

CMellieHue ocell KOJIOHH MHOI'O3TaXK-
HBIX 3JaHHH H COOPYKEHHY B BEPXHEM
CEYCHHMH OT pa30MBOYHBIX OCEH
KOJIOHH BBICOTOM:

mo 45 M

cBbIIE 45 M

CMeltieHMe ocelt puresied ¥ NporoHoB
7 cpepM (6a10K) 1O HIKHEMY TI0SICY
OT N'€OMETPHYECKHMX OCEH ONIOPHBIX
3JIEMEHTOB

OTKIOHEHUE pacCTOSHAN MeX]Y
ocsiMH (pepM (6aJ10K ) TIOKPBITHI B
YPOBHE BEPXHHX MOSCOB

OTKIIOHEHHS IIOCKOCTEN MaHene
CTEH B BEpXHEM CEYEHHH OT BEPTH-
XayH (Ha BBICOTY 3TaXKka HIIH spyca)

Pa3HOCTE OTMETOK BEpXxa KOJIOHH,
OIIOPHBLIX IUIOILAOK, ITAHEJIEH, CTEH

VISl CMEXHEBIX 3JIEMEHTOB B IIpefeax
BLIBEPSEMOrO 3TaXa WK Ipyca NpH
YCTAHOBKE 110 MasikaM

Pa3HOCTBL OTMETOK BepXa KOJIOHH,
OMOPHBLIX ILUIOILAIOK, IIaHEJIeH, CTEH
IPM KOHTAKTHON YCTAHOBKE

46

£5

+10
' 0,0001 H, HO He
] oonee 35 MM

+10
+15

15

+20

15

10

12



Pa3HocTh OTMETOK JIMLEBBIX MTOBEPX-
HOCTel IBYX CMEXXHBIX IUIHT NEePEKPbI-

THHA B CThIKE

CMeleHue B TJIaHe IIMT ePEKPBITHH
OT reOMETPHYECKHX ocell pepM, 6anok
IPOTOHOB, purejel (BROMbL OMOPHBIX

CTOPOH ILTHT) 20

Taobnunpa 3.10

Tvm no- AJIHHA, M OtHocHTEe TbHAs AGcomo-
CTpOEe- | 3CTaKafbl | IpoJie-| CTOPOH |AOrpPELIHOCTDb U3- | THad Io-
HHUA re- Ta OMOPHO- | MEPEHUS CTOPOH rpeul-
Ofc3H- ro noau- HOCTH B
YECKOH IrOHa CTOPOHE
OIIOPBI | OTTIOPHOM

. . " LCTHMM
1 Egdlee 20-30 |80-140 }1:10000-1:18000 8-12
I1 ot 100 20-30 |80-140 ([1:5000-1:10000 17-24
H I no 100 16-30 {16-30 }1:600-1:3000 24-30

4. METOJbI U CITOCOBHBI PASBMIBOYHBIX PABOT U
BbIHOCA B HATYPY INPOEKTHBIX JAHHBIX

BoccraHoBneHne Tpacchl

Ho Hayana coopyXeHHs 3eMJISHOrO IOJIOTHA Mactep HOJ-
XE€H YCTAHOBHTD COOTBETCTBUE NNPOEKTHBIX IAHHBLIX MECTHAIM YCIAOBHSAM
H BBIIOMHUTDL CJICRYIONIHE paObOThI N0 BOCCTAHOBJICHHIO TPACCHI:

BbIHECTH BCE YTJIbI IOBOPOTA ¥ BCE MHUKETHI HA FPAHULLY MOJIO-
Cbl OTBOJIA (32 'paHHLY 3eMJISHHBIX PaboT);

3aKPEITITh BEPUIMHLI YIJIOB [TIOBOPOTAa U CTBOPHBLIE TOYKM Ha
NpsSMBIX;

pa30HTE KPYroBble U NEPEXOHBIE KPHBBIE ¥ 3aKPEIHTh HAYa-
JIO ¥ KOHEL] KPUBLIX, a TaKXe NPOMEXYTOUYHbIE TOUKHU;

pa30HTL M 3aKpenUTh OCH UCKYCCTBCHHBIX COOPYXKEHHMIT;

3aKPENUTL MUKETHI ¥ IIFOCOBLIE TOYKH; 17



MPOBEPUTH OTMETKH CYILLECTBYIOILIMX peNnepoB, a TAKXKE YCTa-
HOBHTD JIOIIOJIHUTENLHBIE penephbl, HeOOXOTUMBbIe IS YIOOCTBA BbIIIOJI-
HEHUS1 CTPOUTEJIbHBIX padoT;

IPOBEPHUTH MPONOILHOE HUBEJIMPOBAHUE BCEX TOUEK H B HYX-
HBIX CTy4asX CHSATH NONEpPEeYHbIE MPOMUITH.

Bce npoBouMele paboThbl HEOOXOAUMO 3aNHMCHIBATL B COOT-
BETCTBYIOUUE (POPMBI JOKYMEHTOB (BEJOMOCTh 3aKpEIICHUS TPACCHI,
HUBEJIMPOBOYHBIN XYpHaJ, XYpPHal BbIHOCOK, BEJOMOCTb PENEpPOB W
T.JI.), 00pa3libl KOTOPBIX NPUBEAEHBI B MPHIIOXKEHHH.

BBIHOCKY IMUKETOB U APYTUX HEOOXOMMMBIX TOYEK NMPOU3BOIST
MOJ NIPSMbIM YIJIOM K OCH TPacChl C MOMOIILIO TEOROJINTA, 3KEPA HIH
NEeHTRI (PYJIETKH).

Ha npsMbIX yuacTKaX BoIHOCHBIE CTOJIOBI (CBaliKK) pacnoJiiara-
IOT B 3aBHCHMOCTH OT penbeda MecTHOCTH uepe3 Kaxabie 200-400 m,
MEKTY KOTOPHIMH TIEPIEHAUKYJISIPHO K TPacce BLICTABIISIOT MPOMEXY-
TOYHbIE BLIHOCHBIE KOJbA (pHc. 4.1).

‘3’ QI 90° ~ 90° ~90°
0 ~ 90 :\90
c N ) B i 0ch ﬁupuzu 2/ -

|
14 1' 4

Puc. 4.1. CxeMa 3aKkpeniieHus ocu nozpom Ha MPSIMOM y4YacCTKE TPACChI:
1 - BLIHOCHO#H CTOJIO C OTMETKOM; 2-BLIHOCHLIe KOJbS, 3-FPaHMAIA
MOJIOCHI OTBOJIA; 4-4eTHbIE IMKETHI (TOYKH CO CTOPOXKKaMHM ); B-limpuna
10JIOCHI OTBOJA

Ha KpHUBOJMHEHHBIX y4acTKax TpPacChbl BBIHOCHbIE CTOJIODI
(cBaliku) pacnonararot depe3 Kaxsble 100 M, T.e. Ha KaXXTIOM IIHKETE,
Ha JIMHUK, NIePNEHUKYIPHOA KacaTeNbHOU K KpuBoii (puc. 4.2).

BEIHOCHBIE TIPOMEXYTOYHbIE KONbSi YCTAHABIMBAIOT HA Pac-
CTOSTHUSIX ,TO3BOJIAIOIMX YAOOHO pa3buTh KpHBYIO (B 3aBMCAMOCTH OT
BEJINYMHBI Pajyca KPYroBoil KpUBOR MM NapaMeTpa KJIOTOU/IbI).

PaccTosiHne MeXy penepaMy B PABHHHHON MECTHOCTH JJOJIK-~
HO ObITh He Ooliee 2 KM, a B NIEpeCceYeHHON U ToOpHOM He 6oiee 1 km.

B xayecTBe BpEMEHHBIX PENEPOB MOTYT ObITh MCIOJIb30BaHbI
MPOYHbIE U YCTOWYHUBBIC MECTHBIE NNPEIMEThI: LIOKOJIM 3MaHU, BbICTYIIbI
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CKaJl, KpyIHbIE BATyHbI, OOPbI MOCTOB H T.II. WJIM CIIEUHANILHO BKOIIaH-
Hble, 3a6€ TOHUPOBAHHbBIE CTONObI, 00pE3KH TPYO M PENbCOB.

Puc. 4.2.CxeMa 3aKpeIUIeHUs] OCH JOPOr'd Ha KpUBOJIMHEHHOM y4YacTKe
TPAaCCHI:
1-rpanuia noJyIockl OTBOJA; 2-MMUKEThI (TOYKA CO CTOPOKKAMH C
HAIACHIO ); 3-BBIHOCHBIE CTONOBI ¢ oTMeTKaMu; HK -Havano KpHBoiL;
KK-xoHen kpusoit; BY - Bepuumna yria nopoporta; T-TaHreHC KpUBOH;
R-pamuyc kpusoit; K-KacaTteabHas K KpHBOM

I'eopesnyeckue paboTh! M0 ONPEACIICHUIO MTOTOXEHUS OCH JI0-
POTH COCTOST U3 MPOKNANKU (BELICHUS U U3MEPEHUS ) JIUHUIA ¢ pa30uB-
KOHM ITHKETaXa, IJIAHOBO-BLICOTHOIO 3aKPEMJIEHUs! TPACChI, ONpeEfiee-
HUS KOOPIUHAT U BBICOT TOUEK Pa3OUBOYHON OCHOBBI.

Bepumub! yriiop noBOopoTa BOCCTAHABIMBAIOT MO IIpOMEpPaM
OT NOCTOSTHHBIX NPEAMETOB MECTHOCTH, K KOTOPBIM OHU ObLTH MPUBS3a-
Hbl; HO CTBOPHBIM TOYKaM, OCTABIIAMCS Ha JIMHHUSIX IO TPACCe, a TaKKe
YTJIOBOH 3aC€YKOM U3 CMEXHBIX YIVIOB HOBOPOTA TPacChl.

[Ipn OTCYTCTBUM 3aKpPEIUTENBHbLIX 3HAKOB Ha 3HAYUTEIILHOM
MPOTAXEHUHU TPAcChl TAKOH YYaCTOK YKJIA[bIBAOT 3aHOBO B COOTBETCT-
BUM C [IPOEKTHbIMU JaHHbIMU. Hakonusumecs HeBA3KH pacripenensior
ITPOITOPIMOHANBHO ATHHAM JIMHUHA C O0paTHBIM 3HAKOM.

BoccraHOBNIEHHOE HanpaBJ€HUE TPACChl MPOMEPSIOT C pa3-
OMBKOMH NMHKETaXa U YCTAHOBKOM Ha Hell BCEX OCHOBHBIX MPOEKTHBIX TO-
yeK IU1aHa ¥ npocpunsi. Ha Tpacce BbIIENSIOT €€ OCHOBHBIE TOUKU (BEp-
ILIMHBI YIJIOB MOBOPOTA, TOYKHM Hayaja U KOHLA KaX10I'o rOPU30HTAJb-
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HOI'O U BEPTUKAJILHOTO 3aKPYriICHHs, TOYKH MIEPECEUECHHS TPagCOH ocert
BONONPOITYCKHBIX COOPYXEHUH, Ocell MHKECHEPHBIX KOMMYHUKAUHH U
Pa3IMYHbIX TPAHCIIOPTHAIX IyTel).

[Ipoknanka Ha MECTHOCTH NMPAMBIX JTHHHHA TPacChl U OCEH HH-
XKEHEPHBIX COOPYXEHUN HAYMHAETCH C BEILCHUA U JIMHEHHBIX U3MEpeE-
317078

BoccraHoBeHue nmukeTaxa BEETCS OT Havajia TPacChl MU OT
IIOCJIEAHErO NMUKETA PaHEE BOCCTAHOBJIEHHOrO y4actka. IIpH aToM 3a-
KPENNsIOTCA BCE MUKETH! U IUTFOCHI 3aPOEKTUPOBAHHOIO MPONOJILHOTO
mpodunsd. BocCTaHOBIIEHHIO TPACChl H OCEH COOPYXEHHM NTPEILIECTRY-
FOT pabGOThI 110 OYHCTKE MIOJIOCHI OTBOJA OT Jieca, KyCTapHUKa, ITHEH, KOp-
HEH ¥ T.1.

[1Ipu cMBbIKaHHU BCTpEYHbIX XOI0B HJIM BADHAHTOB [ONYCKAKOT-
cs "py6nensie” muKeTsl fauHOH 50-150 M. Ha ux (pukcauuio foaxHO
ObITh yiesIeHO 0c0D0e BHUMAHKE.

sl MpOmyIeHHs: CTBOPA JIMHUM NMPH NOMOIIM TEONOJUTA HC-
MOJb3YIOT NpHeM, H306paskeHHLIH Ha puc. 4.3. [8].

e (3 —
dy ‘e,

Puc. 4.3. Cxema npopnenus: cTeopa Tpacchl TEOJOJIMTOM

TeononuT YCTaHABIMBAIOT B paHee onpefecsieHHon Touke C
¥ BU3HPYIOT Ha TOUKY A npu kpyre npaBo (KII), 3arem, nepesenst Tpy-
Oy uepe3 3eHMT, BLICTABIAIOT N0 HANPAaBJECHUIO BUBHPHON OCH BeXy B
TO4YKE Ha OOJILLIOM, XOPOLIO MPOCMAaTPUBAEMOM PacCTOAHHH. s yeT-
pPaHECHUSA KOJUTUMALUMOHHOM OLIMOKHK pabOTy NOBTOPSIOT NPH HABEACHUH
3puTENbHON TPYOb! Ha TOYKy A npu Kpyre neso (KJI). B pesynabrare
BTOPOTO NPHEMA BLICTABNAIOT BeXy B Touke o, . Paccrosume d, - d,
JEJISIT TOYHO NOIOJIaM | NOJy4alOT OKOHYATEIbHOE MOJIOXKEHHE TOYKH
D) na npopmomxenun npsaMoit U AC. Tlpy Heo6GXOmMMOCTH
NPOANCHUS CTBOPA paboThl BLIMOMHAIOTCA U3 TOYKM ]) OTHOCHUTENBLHO
muauu DC 1 1.1,
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[TonoxeHne BEPLUIMH YIVIOB MOBOPOTA TPACChl YCTAHABIMBAIOT
OHOBPEMEHHO C BOCCTAHOBJIEHHEM OCH JIOPOTH Ha MPSMBIX yYacTKax.
BepimHel yrioB BOCCTAHABIHMBAIOT TPOMEPOM YIJIOB H IMHUH OT NOCTO-
SSHHBIX MECTHBIX NPEAMETOB, K KOTOPBIM OHU ObLUIU NpPHUBA3aHbI, MO
CTBOPHBIM 3HaKaM, COXPaHHMBILUMCS Ha NMPOAOJIKEHHAX IMHUHA B yriax
TPacChl, WIKM IPOBEICHAEM YIJIOBBIX 3aCEUEK M3 TOYEK CMEXHBIX YIJIOB
[IOBOPOTA TPACChI.

Bce BoccTaHOBJICHHBIE YIUIbl poBepsOT. Hanpumep, BoccTa-
HOBHB YTJIOBOH CTOJIO, H3MEPSIOT BEJIUUMHY YIjla TOBOPOTA TPACChI 1IPH
BOCCTAHOBJICHHOM TO4YKe B. {1 3TOro, ycTaHOBUB Hajl HEH TEOJOJIUT U
HanpaBHuB TpyOy Ha TOUKH A u C, 6epyT OTCYETDHI 10 FOPU3OHTAIBHOMY
Kpyry. M3 oTcyeTa Ha TOUKy A BhIMMTAIOT oTcYeT Ha TOuKy C. lony-
YEeHHYIO BEJIMYMHY yrila B1 cpaBHUBaioT ¢ npoekTHOM. Eciu yrabl pas-

HBI WM UMEIOT ONYCTHMYIO pasHHIy, TO BepllnHa yriia B cuurtaetcs
BOCCTAHOBJIEHHOM.

Hns BoccranoBneHus B Toyke C yrna b, , Korpa yriioBoi
cronb B Touke D yHuuroxeH (cM. puc. 4.4), TeONOMT YCTaHABIMBAIOT B
pabouee nonoxeHue Hay Toukoi C.

Puc.4.4. Cxema BocCTaHOBJIEHHS BEPIUHMH YIJIOB IOBOPOTA TPACChHI

IIpu nonoxennu KI1 B MEHKpOCKONE CTaBAT OTCYET, PaBHBIN
3HaYCHUIO MPOEKTHOrO yria f3,, 3aKpemIfAioT ajHjaay d BpaliCHHEM
mamMOa HaBoasT TpyOy Ha OCHOBaHHE 3aflaHHON BexH B.

3aTeM NMpH 3aKPEIVICHHOM JIMMOe MOBOpAaYUBAIOT aJIUAANy 10

MOJIYYEHUsI B MUKPOCKONE oTcyeTa,pasHoro 0° u mo HanpaBneHUIO BH-
3UPHOM OCH crassaT Bexy (l, . [e#icrBue NOBTOPSIOT NPH NOJIOKEHNH
KJI u craBsit Bexy d ,

Paccrosame o, d, mensAT nomnosiaM U MOJNYYEHHYIO TOUKY
ob6o3HavatoT Bexoit D . Yron BC]I 6ymeT ABASATHCA NPOEKTHBIM Y-
aoM f3, . JInst KOHTPOJA MOCTPOEHHBIH Yo /3, H3MEPSIOT MOJHBIM HpH-
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€MOM, MOJIYYCHHYIO BEJIMYHUHY CPaBHUBAIOT C MPOCKTHOU. EciH pa3-
HOCTBb HE HPEBLIIIACT NOMYCTAMOR MOrpEeUIHOCTH, TO BepllMHA yria C
CUATACTCS BOCCTAHOBJICHHOM.

OpHOBpEMEHHO ¢ BOCCTAHOBJICHHEM BepilKHbl yria C onpe-
NEeNAIOT NONIOXEHNE BEPIUHHBI yrna D, OTKnanmbIBad IS 3TOFO OT
Touyk¥ C BJOJbL MOJYYEHHOr'O HANpaBJC€HUA HAa Bexy I} IIPOEKTHYIO
IWIAHY JTuHuH C D) .

[Ipn BOCCTaHOBJICHHH MMHKETAXa Ha KPYrOBbIX U HEPEXOMHBIX
KPHUBBIX BAOJIL TPACChl HAaXONAT Ha KPUBOK IIOJIOKEHHE BCEX NMHKETOB,
NEPEOMHBIX TOYEK, TOYEK Havasia, CEpEeARHbI H KOHIa KpUuBoKi. Hayano
xpuBoit (HK) u xoseu kpuBoii (KK) ycTaHaBIHBAIOT 110 AX MPOEKTHHIM
MAKETAXHBIM 3HAYEHMSM, a ceperuny KpuBoil (CK) - oTnoxenneM pim-
HbI 6ucceKTpHch! (B) OT BeplMHEI yria.

OIHOBpEMEHHO C BOCCTaHOBJICHHEM BCEX TOYEK TPACChI NPO-
U3BONUTCS BOCCTAaHOBJIEHUE I'PAaHHUI] ITOJIOCHI OTBOJIa, BLIHOCKA BCEX IiE-
PENOMHEIX TOYEK MPOCKTHOM MWHWY 3a NIpefeb] 3eMIAHbIX pabor u yc-
TAaHOBKA AOIOJHUTEILHBIX PENEpPOB.

Ilo cymecTByrowen gopore miketax pa3éuBaroT no 6poBke
3eMJISIHOI'O ITOJIOTHA C YKa3aHHEM Ha CTOPOXKaXxX M B XypHalIe paccTos-
HMI OT TOYKH JO OCH TPACCHL.

BoccTaHOBIIEHHE TpacChl pEKOHCTPYHPYEMOM OPOrd HAYHHA-
ETCS C ONpEEeNcHNUs BEPIIMH YIJIOB MOBOPOTA U MOJOXEHHA TOYEK
Tpacchl Ha MPSAMOJIMHEHHBIX YYacTKax.

Havano ¥ KoHel TpacChl, KaK U BeCh €€ IpOMepP, YBA3bIBAIOT
C CYLUECTBYIOILUM KHIIOMETPAXKEM.

BoccranoBneHve ONOpHBIX CETEH U 3aKPEIUICHHE TPACChI

BoccTanoBlieHE ONOPHBIX CETEN NOPOTrH, MOCTOBBIX NEPEXO-
[I0B, CTPOHTEJILHLIX IUTOMIAIOK KOMILIEKCOB 3KCIUTYaTAHUOHHON H aBTO-
TPAHCIIOPTHOM CJ1yXX0 MPON3BOIUTCS MO MPOSKTHBLIM JJaZHbIM H OCTaB-
INUMCS B HAType 3HAKaM MX 3aKpEIIEHUS, 3aJI0XKEHHBIM elle npu pabo-
YUX U3BICKAHUSAX WIH U3BICKAHUAX [N paboyero npoeKTa.

B MecTax pacnonoXeHHss MCKYCCTBEHHBIX COOPYKEHHH,
TPaHCNOPTHLIX pa3BA30K, BLICOKUX HachIed U rMyOOKHX BEIEMOK yCTa-
HaBJIUBAIOTCS [JONOJHHUTENLHbBIE PENEPHL.
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Penepsi cieyeT yCTaHaBIMBATh 3a NpeEeIaMH 3eMIISIHBIX pa-
60T, B MeCTax He 3aTOIUIAEMBIX, HE NOABEPXEHHBIX Pa3MbIBY M OIIOJI3-
HsIM, B MecTax, 00eCleYnBaromMX HX COXpaHHOCTD 10 OKOHYAaHHUS BCEX
CTPOUTENIbHBIX PaldoT.

Mexny penepaMi IpOU3BONUTCSA NBOMHOE HUBEHPOBAHHE C
COCTaBJICHHEM BEJOMOCTH BRICOTHOM YBA3KM penepoB. Mecromonoxe-
HHE penepoB (PUKCHPYETCS B BEOMOCTH penepoB. PopMel BegoMocTel
IPHBEACHBI B IIPHIIOXECHHH.

[11aHoOBOE MONOXEHAE TOYEK M JIMHHHN TPacC, OCed MOCTOBBIX
NepeXofo0B, MyTENPOBONOB, IIOXXOA0B K HIUM, TOYEK OIOPHBIX CETEH BCEX
HICKYCCTBEHHBIX COOPYXECHUYU 3aKpPENIfeTcsa -Ha MECTHOCTH CTOJI06aMu,
IepEeBAHHBbIMH KOJIbSMH, 0Ope3KaMH Tpyb, apMaTyphl ¥ T.JI. C COOTBETCT-
BYIOLLIEH MAPKHUPOBKOH BCEX 3aKPENMUTEIILHBLIX 3HAKOB.

Bce BOCcCTaHOBNEHHBIE 110 OCH TPacChl TOYKM HANEXHO 3a-
KPEIUIAIOTCH BBIHOCHBIMH CTON0aMH (KOJbSIMH, 0Ope3KaMu TpyO, apMa-
TYpbl). 3aKpenuTeNbHbIE 3HaKH YCTAHABIMBAIOTCA MEPICHIUKYISAPHO K
Tpacce 33 OpOBKOM KIOBETa cymec'rﬁyfomeﬁ NOPOTH WX 32 NpefeiaMu
3EMIAHBIX paboT, IOJIOCH! OTBOJA U T.J.

Ha mpsaMOJMHEHHBIX yYacTKaX 3aKpEMUTENbHBIC 3HAKHU CENY-
€T YCTaHABJIMBATh TaK, YTOObI, YCTAHOBUB HHCTPYMEHT HA OJHOM H3 3Ha-
KOB CTBOpa, ObUIO BHHO €LIE /iBa 3HaKa {PYT'uX CTBOPOB.

Ha xpuUBONMHHEHHBIX yUacTKaX 3aKpEIUTENbHbIE 3HAKH ClIENY-
€T YCTaHABIMBATh B 3aBHCHMOCTH OT cnocofa pa3OUBKHM KPUBOH H €€
BEJIMYUHB].

B oTKpbITON POBHOM MECTHOCTH YIOOHO 3aKPENIAThL BEPIIAHY
yriia roBopoTa, a B 3aKphITOH, CHIBHO NEPECEUEHHON MECTHOCTH, Ha
KPYTBIX CKJIOHAX C KPUBBIMH, HIMEIOILIAMH BEJIMYMHY OHCCEKTPUCHI Boee
100 M, yno6Hee pa3GuBKY KPHBOH fieJIaTh MAJbIMH yIiIaMi, OT TaHT€H-
COB, OT XOpJ U 3aKpEIUIATh COOTBETCTBEHHO BBIHOCHBIMH CTBOPHBIMH
3HaKaMHM 3TH 3JIEMEHThI KPUBBIX.

CxeMbl pa3b6uBKH KpUBBIX IIPHBENEHBI B pa3gene 0, a cxeMa

3aKPENUTEIBHBIX 3HAKOB U HX MapKHpOBKa Ha pHc. 4.5.
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Puc 4 5. Cxema 3aKpermTeIbHbIX 3HAKOB.
a - OCEBOM H BBIHOCHOM CTOJIOBI; 6 - CTOJIO ¢ XKee3HbIMH CKOOaMH [IJ1s1 MOCTAHOBKY MAsTYHOH BEXH; B - [PYHTOBLIA

penep TpyO4aThi; T -peIbCOBLIA IPYHTOBBIH penep; Jf - iepeBAHHast onanyoxa s OeTOHMpOBaHus (PyHRAMEHTA

IPYHTOBBIX pENepoB;
1 - okoIKa; 2 - xenob g MassuHoOM BexH, 3 ~ CKOOLI; 4 - MastuHas Bexa



5 PA3BMBKA 3EMIISTHOTO [TIOJIOTHA U
[TPOE3XEN YACTH

3eMIISHOE TIOJIOTHO pa3OUBAIOT MOC/ie BOCCTAHOBJICHUS H 3a-
KpeIUIEHHUs TPACChl, PACYUCTKH JOPOKHOM NOJIOCH! OT Jieca, KYCTapHHKa,
MHel, KOpHEN, CHATHSA PACTUTENLHOTO CNOA M APYTHX MOArOTOBUTENb-
HbIX pabor.

o Hayaia 3eMIIHBIX pabOoT JOXKHBI OBbITh NEPEYCTPOEHEI HH-
XeHepHble KOMMYHUKaUuM. ECiIH no nmpoekTty npou3sBopcTsa paboT ux
nepeycTPORCTBO HAMEYEHO OCYIIECTBIIATE NTApalIENbHO € 3 MIISTHLIMH
paGoTaMy, TO BCE KOMMYHHKAIIMH IOJDKHBI ObITh OOHApPYXEHbI, 0603Ha-
YEHbI HA MECTHOCTH ¥ HX MECTONOJNIOXEHNE AOIKHO ObITh M3BECTHQ pPa-
604YUM-MEXaHH3aTOpaM.

Pa30MBKY BLIONHSIOT,ONMUPAsACh HA IJIAHOBO-BBICOTHYIO OCHO-
By BOCCTaHOBJICHHOM M 3aKPEIJICHHOH TpacChl B HMEIOIKECS NMPOEKT-
Hble H U3BICKATEILCKHE MaTepHalTbl (IUIaH, MPOJOJLHLIN U IIONEpEYHbIE
mpoHIM JOPOry, MOJIEBLIE BEJOMOCTH), YTOUHEHHBIE B HPOLIECCE BOC-
CTaHOBJICHMS TPAcChl 10 pabOo4UM Yeprexam

He 3a0yabTe NpOBEPHUTh HAIHYHE YIUHPEHHH 3eMIASHOrO NO-
JIOTHA Y MOCTOB, Ha KPUBbLIX, IPUMbIKAHUAX U NEPECCUYCHNUAX,a TAKXKE B
pa3gene "O6ctaHoBKa H 00YCTPOHACTBO AOPOrd” MOTYT ObITh NPHCHII-
Hble OepMbI Il YCTAaHOBKHM JOPOXKHBIX 3HAKOB , aBTOOYCHBIX OCTaHOBOK,
nocroB AN

st cob6moneHus KOHCOMUALMUM 3€eMJISHOr'O MOJIOTHA AYyYile
BCE 3TH YILIHPEHUA CHEaTh OMHOBPEMEHHO € OTCHITIKON OCHOBHOI'O 3EM-
JASHOTO MOJIOTHA IOPOrH

IIpu pa36uBke 3eMJIAHOIO MOJOTHA WIS MPOU3BOACTBA 3EM-
NSHBIX paboT, BLINOTHAEMbBIX MEXAHU3UPOBAHHBIMHU CIOCO0aMH, KOJIbA,
BEXU C BBICOTHBIMH OTMETKaMH YCTaHaBIMBAIOT TakuM OO0paszoM, yrto-
Obl OHH COXPAaHMJINCH HENMOBPEXACHHBIMHU [0 KOHLA 3EMIAHBIX paboT U
NPEAbABJICHUS X 3aKa34YHKY.

IIpu pa3buBke OXHOCJIOMHBIX HACBLIISH H NPH paBbUBKe MO-
CIIEIHErO (BEPXHErO) A0S MHOMOOAOMHBIX HAChINEH KOIBILIKK ¢ BbICOT-
HbIMH OTMETKaMH [OJIXKHbBI HAXOXUTHLCA HA OCH HachIlU, €CAU He npenyc-
MAaTPUBACTCH aBTOMATH3NPOBAHHOE yripaBicHue paboTol MalunH

3a npefesnaMy 3eMIISIHbIX pabOT KOJNBIILKH, BEXU C BbICOTHBI-
MM OTMETKaMH YCTaHaBJIHBAIOTCA 110 CXEME, MpUBEISHHON Ha puc J 1
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NoaoBnua noAoce

Puc. 5.1. Cxema yCTaHOBKH KOMBIUKOB HA 00pe3ax ¢ HAHECCHHEM Ha HUX
BbICOTHBIX OTMETOK:

H-pabouast orMeTKa Hacbini no 6poBke; Hp-pa3zbuBoyHas paboyas
OTMETKa 3€MJIH MO OCH Hachlmy; Ho-NpoexkTHas pabo4yas OTMETKa 3€MJIH
110 OCH HaChHIH

VingpopManmosHas NprHaNIeXHOCTh KOJBLINIKOB M UX olmee
KOMMYECTBO ONPENENAIOTC] KOHCTPYKTUMBHLIMU OCOOCHHOCTAMM 3€MJIfA-
HOT'O MOJIOTHA, YAOOCTBOM NPOU3BOACTBA 3eMIISHBLIX paboOT U ynpasJe-
Hust UMy (paboTaMu).

BricoTHbIe pabo4yne OTMETKH BBICTARJISAIOT HE PEXKE, YEM HA
Ka>XIOM NMUKETe H B KaXJION TOYKE IEPEIOMa NPONIOJIBHOTO NpOodhuIs.

Ha BepTiKanbHbIX KPHBBLIX BBICOTHBIE paboune OTMETKY BBIHOCAT Ha 00-
pe3bl He pexe yeM depe3 20 M Ha BBINYKNbLIX KpuBbIX ¥ yepe3 10 M Ha
BOTHYThIX.

IIpu pa3buBke Hachinei, BOIBOAMMBIX B HECKOJILKO CJIOEB,
yNOOHO NPUMERATD NEPEHOCHBIE Aa0JIOHbI, KOHCTPYKUHH KOTOPBIX MO-
Ka3aHbl Ha puc. 5.2 {7].

IITa6n0HB! YCTAHABAUBAIOT B TOUKAX MOJOIIBLI OTKOCA HACHINH
¥ KOHTPOJIMPYIOT MOJIOXEHUE OTKOCOB HACHHIN, Y CTAHOBKA 11a6JI0HOB
Ha BHELIHEH GpOBKE BbIEMKH MO3BOASET COOTBETCTBEHHO KOHTPOIHUPO-
BaTh 3aJI0XKEHHE OTKOCOB BLIEMKH.

HaxmoH BH3Mpa OTKOCHOTO 111a0/I0Ha yCTaHAaBIHMBAETCH B CO-
OTBETCTBUH C MPHHATON KPYTH3HO! OTKOCA HAchIH (BbIEMKH).

Pa36uBka HEBLICOKHX HACBHINEH HA MOJIOLKUX KOCOTOpaX oKasa-

Ha Ha puc. 5.3. [7,9].
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Puc. 5.2. [Ipuctiocobnenus ans pa3OUMBKYU OTKOCOB HACHIIEH U BBIEMOK:
a-o0uIui BU; O-OTKOCHBIN IA0JIOH; B-KperUieH)e maliioHa K CTOKe; I-
mTatuB; 1-11abnoH; 2-BhIIBUKHASA CTOUKA; 3-1UTAaTHB; 4-CEKTOP; J-IlJIaH-

Ka IJIOCKOCTH; 6-I.HapHHf); 7-XOMYTHK KpeIUteH#s 11a0jioHa K cToMKe; 8-
OoCHOBaHHUE; 9-ypoBeHb; 10-npyxkuna; 11-Bu3up; 12-orBepcTue ans puk-

catopa; 13-thukcarop; 14-npope3ssb ¢ nazamu; 15-nomHoXKA

Puc. 5.3. Cxema pa36uBKM HEBLICOKMX HaChINe# Ha KOCOTOpE:
1-rckomble Touku; 2-npucnocobieHue s pa3OuBKU; 3-BEMIKH; 4-BH-
3UpKa

IIpu pa3buBke JOJXHBI ObITH OTIpENENeHbl H 3aKPEnIEHbI OC-
HOBHBIE TOUKH TONEPEYHOro Apoduis: OCb M OPOBKH 3€MJITHOrO I10-
JIQTHA, AHO KIOBETOB, OCHOBAHME OTKOCOB HAChIIEH U OPOBOK BbLIEMOK,
pe3epBoOB, OepM, KaBaILEPOB H T.I1.

I1ns HEBLICOKHX Hachiedl (0 3 M) NUKETHLIE CTOPOXKH Obl-
BaeT LENecoofpa3HO 3aMEHUTH BEXaMU ¢ NMPUOUTHIMU AOLIECUKAMH,
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MMelonpME Hagmiack (06o3HaueHus) PakTHUECKH OTCHINTAEMbIX BBICOT.
Bexu ¢ 0603HaueHHEM BBICOTHI HACBIIM CTABATCS HA BCEX IMKETax MO
OCH ¥ OpOBKaM HACBIIM ¢ YYETOM IIONPABKH 1O IUMPHUHE MOJIOTHA HA YCT-
POMCTBO NPOE3XKEN YACTH.

Ilpu coopyXeHHH BBICOKMX HacCbllel BExH, 00O3HAYAIOLIME
BbICOTY HaChIIIM, MOXKHO YCTAHaBJIMBATL BO BPEMsI IIPOU3BOAICTBa padorT,
KOTJIa BLICOTA NOCBINKM OCTaeTcd B npefenax 2-0,5 MeTpa.

Bens pa36uBKy NOJOMIBLI HACKIMH HA KOCOTOpPaX, ONPEEIISIOT
8] ee monoxenne pasfebHO iy Haroproll [, | MONTOpHOMH YacTH Pf,
3eMJISHOT'O ITOJIOTHA (pUc. J.4).

b2

Puc. 5.4. Cxema pa36uBKH
3EMJISSHOI'O TIOJIOTHA Ha
KOCOropax

B ONpeNeICHUAX UCNONMB3YETCA YKIOH OTKOCOB HAChINEH U
BBIEMOK L, = tgﬁo =t:m ¥ YKJIOH CKaTa KOocoropa iy = tg ‘)x ={:n

IlonoxeHue nogoOMBLI HACKIH C HArOPHOX CTOPOHBI OMpeNe-
nseTcd no popmyiaMm

P = (B]2+ hym)VnZ+T  (B/2+ hym )n
THE m+n ~ m +n ’

a.C NogrOpHOH

T (Bl2+h, m)Vh2+1 " (Bf2+hum )h
H o m-n ~ m=-=n '
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[Ins BLIEMKH ONpefcNieHUE BEMWYMH BeyT no dhopMyliam
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PacueTs! yoOHO BLHIONHATE Ha KaJLKYISITOPE.

Y KJIOH OTKOCOB Ha KOCOropax o603HayaloT OTKOCHEIMH JIeKa-
JlaMH, YCTaHaB/JIMBAaeMbIMHU 110 OYAYLIEH JIMHUM ITepecedeHUs] OTKOCOB C
IOBEPXHOCTHIO 3eMJIH. OnpeileTITEL 3TH JIMHUM yToOHee BCEro C BblYep-
YEeHHBIX Ha MIWTEMETPOBKE MONEPEUHBIX NPOuiieH, a pa3OUBKY Ha Me-
CTHOCTH BBIIOJTHHTBH TE€OROJIUTOM ¢ MPHMEHEHHEM KOHTPOJILHOIO 11a0-
JIOHa, YPOBHS ¥ peiiku [8].

Puc.5.5. CxeMa npuMeHEeHHS KOHTPONBHBIX 1IA0JIOHOB, YPOBHS U PEHKU
Vi pa30MBKU MMOJIOTHA Ha KOCOrope

Ha puc. 5.6 noka3zad cioco0 pa30MBKH HAKJIOHHBIM JIYYOM Te-
OROJINTA, BBITIQJHACMBINA B3 TOYKU MONEPECYHNKA, OTCTOSIIEA OT OCH
TPacCChl HA PACCTOSHUM TOJIOBHHBI IHUPHHBI 2EMIISAHOI O IIOJIOTHA.

IloctaBus TeomonuT HaX 3TOM TOYKOM MONEPEeYHUKa, YCTAHaB-
JIMBAFOT BU3UPHYIO OCh TPYOb! FOPH3OHTAJILHO (OTCYET 110 BEPTHKAILHO-
MYy KPYTY, PaBHbIN MeCTy Hynsd) ¥ 6epyT OTCYET HO peiike h,, cTose
Ha OCH IONIEPEYHHKA.
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BeavuuHy NONny4YeHHOro OTCYeTa CYMMHUPYIOT ¢ paboded oT-
METKOM OCH 3eMJISTHOT'O MOJIOTHA (ryOMHA BHIEMKH) Ha JAHHOM IIOIIe-

pEYHHKE M MOJTy4YaloT BBICOTY BEXH NO GpOBKE BBIEMKH:
Hpexu = h,*th, .

Puc. 5.6. Cxema pa3OuBKH 3€MJISTHOT'O 1OJIOTHA HAKJIOHHBIM JIYYOM
TEOAOJINTA

Jlajiee BU3HPHYIO OCh TPYyObI TEOAOJINTa YCTAHABJIMBAKOT Tla-

paJIeILHO OTKOCY, T.€. YCTAHABIUBAIOT OTCYET IO BEPTIIZANLHOMY KPY-
ry, COOTBETCTBYIOLIEMY YTJIy HaKJIOHa OTKOCa BBIEMKHU B = 1:m,
Ilocie aToro,nepemelias Bexy seicoroit Hexu, o cTBopy nonepeyHu-
Ka HaXofsT TOYKY, B KOTOPOH BH3UPHAst OCh TPYObl Oy/ieT IPOXOMUTh Ye-
pe3 Bepx Bexd. HaiffieHHas Touka OyeT 6poBKoi BbleMKH. Ha TOUKy
MOXKHO YCTaHaBJIMBAaTh OTKOCHOE JIEKAJIO I Havaia pa3paboTKy BhIEM-
KH.
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Pa36uBKa IpaHul] OTKOCOB 3EMJISHOTO MOJIOTHA (IOMIOLLB Ha-
chlneil ¥ GPOBOK BBIEMOK) IMPOHM3BOAMTCS pa3felibHO Ha KaXOM Ipo-
eKTHOM y4acTKE BJIOJIb MONEPEYHHKOB UM HOPMAJICH K KPHUBbIM, IIPO-
JIOXKEHHBIM BO BCEX OCHOBHBIX MEPENIOMHBIX TOUKAaX MECTHOCTH H IIPO-
NONBLHOTO MPOUIIA.

[TonoxeHnue OTOUTHIX TOYEK MOAOLIB HACKIEH U 6POBOK BbI-
eMOK MOXHO O0O3HauyuTh 3alallikoi BJONL HUX GOpO31bl M CTaBSAT
BJIOJIb HUX CTBOPHbIE BEXH-BU3UPKH, OIPENEAIOMIE BbICOTY HAaChIIH H
OTKOCHHKH, YKa3bIBAIOLIE HANPABJICHHE OTKOCOB HACBINIEH U BBIEMOK.

Ha yyacTkax BepTHKalbHbIX KPUBBIX B BLICOTHOE pa3Melle-

HHE BU3UPOK BHOCATCS NONPABKH, paBHLIE OPAUHATAM pa30MBKU BEPTH-
KaJIbHbIX KPHUBBIX, 2 H& TOPH3OHTANBHBIX KPHBLIX MaJIbIX PafHyCOB BBO-
TISIT MOIIPABKU OTIOHA BUPAXKEH.

Borsyrtbie BepTHKaJIbHbIE KPUBbIE, PACIIOJIOXKEHHBIE HA HAChI-
I 1151 yIIPOLLEHUs paboThl, MOXKHO CHayala OTCHIIATh C ITOMOILIBIO BH-
3UpOK ( Il ) IO TAHI'€HCAaM, a 3aTeM ClIeNIaTh HHCTPYMEHTAIBHYIO Pa30uB-
Ky o opfiuHaTaM KpuBoi#i (puc.5.7) (6).

Puc. 5.7. Cxema ouepeHOCTH
pa30UBKH BOTHYTBIX
BEPTUKAIBHBIX KPHBbIX

Ha npsAMOJMHENRHBIX Y4aCTKaX CTBOPHbIE BUBHPKH ¥ OTKOCHU-
KH ycraHaBnuBaroT uepes 20-50 MeTpoB, a Ha KpuBkIX - 4epe3 10-20 Mm,
OHH JAOJIXKHbI ObITh XOPOLIO BUAHBI BOAUTENISIM MEXaHH3MOB, HE Mellas
[PH 3TOM NEPEMEICHHIO OCHOBHBIX MEXAHH3MOB.

ITpu coopyXEeHMM BLICOKMX HACHIIEN U rTyOOKHX BBIEMOK pa3-
OGMBOYHBIA NpoLECC BeeTCA MoITamHo (puc.S.8).

IIpu Hanmyuu nepeMeHHbIX OTKOCOB U POMEXYTOYHBIX 6epM
pa3OHUBKY MTPOU3BOIAT PA3NAENBLHO 10 OMHOPOTHLIM YaCTAM.
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Puc. 5.8. Cxema moaTanmHoro pa3GHBOYHOro NpoIecca Ha ryGOKOi
BBIEMKE

Pa30uBKy OTKOCA HACBHIIIH MOXXHO ITPOU3BOTHTL IO €0 yriay
HakJIoHa [8], ucxona u3 paGoued OTMETKM h,, U 3alIOXKEHUS OTKOCA

ol (puc. 5.9).
YCTaHOBUB TEOAOJHUT B TOYKE I10O-

" JOILBLI HACBLIIIK ¥ UBMEPHUB €ro BBICOTY U,
<1 RN 110 TOPU3OHTAIILHOMY NPOJIOXKEHHIO d  OT
' < \ AN TEOHOINTA 10 peiiku npu pabodeil OTMETKE

TN hy  ompenemsuor tgp,=hy/d

~ Y cTaHaBIMBAIOT Ha BEPTHKAJIIBHOM Kpyre
OTCYET, PAaBHbIA PacyeTHOMY f3, U BHU3H-
PYIOT BJIOJIL TIONIEPEYHHKA HA PEHKY, yCTa-
HOBJIEHHYO HA HACHIITH .

fn}hfffa A gf/jl

B/2 A~

Puc. 5.9.Cxema pa36uBKu
OTKOCa HaChITH TEOIOIUTOM

Ecnu orcder no peitke d=U, BricoTa
Hachiny paBHa npoexkTHol. Bcmm oL # U shicotajochmkm A h  ompe-
nensgercaixak A h=cd-V,

KoHTpONE 32 BO3BENECHHEM HACBINMK U Pa3pabOTKON BLIEMKH

Bo3BenieHue BLICOKUX HAChIIEH KOHTPOJHAPYIOT MPH MMOMOLIHA
OTKOCHHMKOB. IIpH 9TOM UX yCcTaHaBIMBAIOT IIOCIIE OTCHINKH OHOTO-ABYX
CJIOEB HacChINH, OPHEHTHPYIOT N0 TOYKAM I'PaHUL] OTKOCOB M 3aKPEIISIOT
HUKHIOIO Fpab BAOJIBE O0PA3yIoieN 0TKOCA.
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[Tocne OTCHUIKY U VINIOTHEHUSA KAXABIX [MOC/IEAYIOWIMX OTHO-
ro-JIBYyX CIIOEB FPYHTA OTKOCHHMKH YIJIMHAIOT, HapaluuBas iaHku. Bepx-
HUI KOHel, TUIAHKU (PHKCHUPYIOT Ha OTKOCE KOJIBILKOM H NEPECTABIISIIOT
OTKOCHHUKH, KOHTPOJIUPYS NIPaBHIILHOCTh HX HAIIPaBJICHHS KOHTPOIb-
HBIM 111a0JTOHOM.

Puc.5.10. KoHTponb 371EMEeHTOB BBHICOKOM HACBINU CIIOCOO0OM
HAKJIOHHOT'O J1y4ya BU3HPOBAHMS

KOHTpOJIb OJIOKEHHS OCH, 6POBOK 4 BBICOTBI BBICOKHX HAChI-
neu crnocoOOM HaKJIOHHOTO J1yda BU3UPOBAHUA BBITOJIHAIOT B TaKOH I10-
cnegosarenabHocTH (puc. 5.10): ycTaHaBIHBAIOT TEOROMUT B ToUKe T
uwm TH y 6poBKH, BU3MPYsI O] YITIOM YIIOJIOXKEHHOr0 oTKOca 1:/m ; 3a-

MEDSIOT PACCTOSAHUS O, M U, ; ONPEAEISIOT NOJOXKEHHUE CHMMET-
PUYHO pacoyIOXEHHbIX ToYeK C1 1 Co:

}, — B : { — -
;)L =Ym,-5,, C(T,=U,m S,

rie U, u VU, -coOTBETCTBEHHO BHICOTa MHCTPYMCEHTA B TOUKax
T1uTy.
3atem u3mepsitor paccrosune b '= [, 0, u. pasgenus ‘ero

[OITOJIAM,IIONYYArOT MTOJIOKEHNE OCH HACHUTH. BbICOTY HOCKIIKU HACKIIIH
ONpENENIIOT U3 COOTHOILIEHMUS:

h=2m,(8'-B-12m)+6.

Paccrosiuie ot ocu 0 npoeKTHON OpOBKH:

B B o
'2_:2+hm,
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YumpeH#e HacbIl HA YPOBHE €€ OTCHINKH paBHo b .+ B,-5 .

KOHTpOJIb OTCHINKHA HACHIMH cIOcOO0M yriia paboyed OTMETKH
(puc.5.11) ocymecTsnsitoT, ycTaHaBIuBasi TEONOJUT Ha BBIHOCKE, H3MeE-
PAIOT BBICOTY HHCTPYMEHTA, 3a0J1arOBpEMEHHO BBIMMCIISIOT yron pabo-
yeil OTMETKH o,  KaMepalbHO MO JIaHHBIM pa3GMBOYHOrO XKypHana
no ¢popmyae (9): N+

tgdp= "7

0,
SIS

Puc. 3.11. KoHTpoAE BLICOTHI OTCHINKM HACHITH C BHIHOCKHA CIIOCOOOM
yria paboyet OTMETKH

3pHUTEIIbHYIO TPYOY TEOROIMTa HAlIPaBJIAIOT NOR YITIOM o,
Ha peiiKy, YCTaHOBJICHHYIO Ha OCH, U 6epyT oTcueT (1. BricoTa fochIku

h'=0 U . BeicoTa HacbIn OyeT paBHa MPOEKTHOM, €CIIH
TAHUA BUMPOBAHHKSA NepeceyeT Ha peiike OTcUeT,paBubil U .

BrBICOTHBIE OTMETKH HErNYOOKHMX BbIEMOK H HEBBICOKHX HAChI-
ey HenecooOpa3Ho KOHTPOJIMPOBATH ¢ BLIHOCOK NMPH MOMOLLM HHUBEJIH-
pa WM BU3HPOK.

I1pu pa3paborke riyooKuX BbIEMOK 3KCKaBaTOPOM KOHTPOJIb
OCYLUECTBIISIETCS NOCHAe Kaxaoh ero npoxoaxku. IIpaBUNbLHOCTL yKIIOHA
1 r1yOMHa BBIEMKM NPH pa3paboTKe KaXAoro sspyca KOHTPOIUPYIOTCS
HUBEJIMPOBAHUEM UJIM BU3HPKaMH.

Onpenenenue rnyOuHbl pa3pabOTKU BbIEMKH M MOJOXEHHE
OCH B KaXXJJOM IOpH30HTE 1[eJIeCOO0pa3HO BECTH CIIOCOOOM HAKJIOHHOT'O

ny4ya BUUPOBaAHMUS.
C 310 1ie/IbIO B IPOU3BOJLHOM TOUKE T CTaBAT TEONOJHT H

BU3MPYIOT NOA YIJIOM NMPOCKTHOI'O OTKOCA Ha PENKY, IOCTABJIEHHYIO HA
6poBke otkoca B Touke Cq1 (puc. 5.12).
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3arem GepyT orcueT (] U BLIYMCISIOT paccTosHue O, OT TOY-
ku T1 po npoektHoro otkoca: &, = m (U,- U, ) Hanee nepecrapmnsiror
HHCTPYMEHT B TOUKy T (IO ycnoBHsIM BUAMMOCTH) B IIPOU3BOMISAT aHa-

JIOTMYHbIE BEIMUCIEHHS: O, = S5, +m (0,- U, ). IloroM uamepstor
paccTosHHe Z Mexpy Toukamu T1 u T9 u Beruucnsmior b = a,+a,+z

{ll S2

-~ 1 ~
TEISIISIT

Puc.5.12. Onpenenenve nonoxkeHus OCH ¥ NIyGHHBI pa3pabOTKH U
NOpabOTKH BLIEMKH CIIOCOGOM HAKJIOHHOTO JTy4a BU3HPOBaHUs]

I'ny6una nopaGoTKyu BbIEMKH COCTABHT:
h - §-6-2K

2m
mpu K= 86+2mh

Pacctosmme or Toyku T1 1o ocu paBHO:
2, =056-a,

Paccrosmme or Touku Ty 10 ocH paBHO:

t,=056-0,
KoHTposb rnyOuns! pa3paboTKH HUKHEH YAaCTH BBIEMKH MO-

XeT OBITh BBIMOJHEH CIIOCOOOM yriia pabodent OTMETKH o
(puc. 5.13), xoTopbui onpenenseTcs 9] U3 cooTHOMIEHMIL:

_H _H*P
tg pm A, O tydp= ’

rge P -pa3Huna orMeTok OpOBKM BBIEMKH H 3€MJIK 110 OCH TPaCChl.
Ins onpepeneHus riay6uHbl JOpabOTKU 3THM ClIOCOOOM yCTa-
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HaBJIUBAIOT TeOfoNMT B Touke Co (puc. 5.13), 3aMepsIioT BHICOTY MHCT-

pyMeHTa Uy HallpaBlsOT 3pUTEJIbHYIO TPYOY IO YIJIOM of, B CTOPO-
HY oci BeieMKH. T1o peiike, nocrasieHHOA Ha ocH, OepyT orcyeT (q

onpenensioT riyoudy popaborku no popMyie:

h'=v-10, .
1
f Aq e AZ .
- _,L
, -

, «.C - = - ™ Yoy, ] - d ' Y A SN
SIS, 24 WUBEE
™~ \"; " _,.r";;" 2
N\ Y "

S | - N7 N
‘QN ﬂ{ _..ff é(f"
%f’ - iy
Q—:“ff’f - ‘fa/f.-ﬁ"ff/i“ff'sl‘?"’?H
— TN
" o "'x__/

Puc. 5.13. KouTpons riny6uHbI BLIEMKH CIIOcOO0M yriia paGoyei
OTMETKH

Pa30uBKka BrpaXxey 1 yLuIpeHNH

Pa3z6uBka yIIMpEHUR M BHpaXed JOJKHA ObITh B3aHMHO YBSI-
3aHa. [IIMHBLI OTIOHOB BHpaXKeH M OTT'OHOB VIIIMPEHMI PaBHAIOTCH JIJIH-
HaM NEpeXONHbIX KPUBLIX MJIM OHOM BETBH OUKIIOTOMHB! (IIOJIOBUHE
CUMMETDPHYHOM GHKJIOTOH/IbI), YKJIOH BHpaXa AOJIXKEH ObITh HE MEHee
IONEPEYHOrO YKIJIOHA MOKPBITHA. YKNOH OOOYHMH HA BUPAXKE HOJNKEH
ObIThL paBeH YKIOHY BUpaXKa.

YII¥peHne Npoe3XeH 4acTH AOPOrd IMPOM3BOAUTCS NYTEM
YBEJINYCHUS] BHYTPEHHEN €€ NONOBHHLI BHAYaJIe 3a CYET YMEHbIIICHUS
BHYTpEHHEX 000YMHE], a 3aTEM, ECIIA 3TOT0 HEJOCTATOYHO, TyTEM YILHPE-
HMS 3eMJISTHOT'O MOJIOTHA BO BHYTPEHHIOK CTOPOHY.

MuHHMAJILHO JONyCTHMAs (OCTaTOYHasl) I"pHUHA OOGOYHMHBI
s popor 1-TT kareropun 1,5 M u 1,0 M 1 ROpor ocTanbHbIX TEXHUYE-
CKHX KaTeropui. Y IIMPEHUE NPOU3IBOAMTCS ITCCTENEHHO HA BCCH JIMHE
IEPEXONHON KPUBOM.

Pa30uBKa NepeXogHbiX KPUBLIX, YIIBPCHUK Y BUPAXEH NMPOK3-
BOJUTCS B COOTBETCTBUM C pabounMu pa3dMBOYHBIMM YepTeKaMu. Pas-
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6MBOYHBIN YEPTEX COCTOMT M3 IUIaHA pa3bMBKU NEPEXONHON KPHBOM,
MPOJOJILHOIO M IONEPEYHBIX NpoduIerd pa3OMBKH, NOMOTHUTEBHBIX
YKJIOHOB Ha OTTOHE BHMpaXa H CMEICHUHN XapaKTEPHBIX TOYEK MOMNepey-
HUKA.

OTroH BUpaxa OObIYHO IIPOEKTHPYETCH CIIOCOOOM BpallleHUS
WIH BOKPYI' BHYTPEHHEN OpOBKH OPOry MU BOKpYT ee ocH. OO0 3ToM
yKasbIBaeTcs B paboumx yeprexax (paboueM mpoeKTe).

CrymeHne ToYex B IUIaHE M [IPO(UIIE B Npefesiax BUpaxa U
ero orroHa (puc.5.14), a TakXe Ha y4acTKaX YIIHPEHHE MOXET BBINOJI-
HATHLCS OOBIYHOM JTUHEHMHON MHTEPNOJISILUEH C YYETOM (POPMBI KPUBHU3-
HbI JIAHUM JaHHOTO yyacTka. OObIYHO Ha pa3OUBOYHBIX YEPTEXKAX KOJIH-
YeCTBO TOYEK BIOJIHE AOCTATOYHOE 1A pa30uUBKU U He Tpedyer cryue-
Husi. Pa36uBKa Ha MECTHOCTH OOBIYHO IMPON3BOAMTCA B [[BA ITAla: BHa-
qaje B IUIaHE, 3aTEM BhICOTHAS B COOTBETCTBUMU C YCTAHOBJICHHBIMH HH-
TEpBaJIaMH.

Puc. 5.14. Pa36MBOYHBIM YEPTEX OTrOHA BUpaXxa:
a-paboyuil IUIaH U MoMNepeYHble NPOoduy; G—HPO%OIIBHBIH npo¢puib
OTTOHA BUpaxa; 1-OpoBka; 2-BHYTPECHHAS KPOMKA; 3-BHEILHAS KPOMKa

67



Pa36uBoyHbie pabOThi P YCTPOUCTRE JOPOKHOM OfIEXKTBI

Ilepen yCcTpORUCTBOM JOPOXKHOHU Ofie Kbl POBEPAIOT OTMETKH
3EMJISTHOTO IOJIOTHA WJIM JHA KOPBITA NYTEM HHUBEAUPOBaHUSA MONepey-
HUKOB, COOTBETCTBHE B HATYPE NONEPEYHOro NPpOpuist MOJIOTHA NIPO-
€KTHOMY, HAJIMYKUE OCEBLIX U BLIHOCHBIX 3aKPENUTENILHBIX 3HAKOB H pe-
epoB. B ciyyae 4aCTUYHOIO MX OTCYTCTBUSA IIPOU3BOMUTCS UX BOCCTA-
HOBJIEHHE.

Pa30uBKa HOpOXKHON OIEX/AbI HAYMHAETCS C PACCTAHOBKH Masl-
KOB, SIBJIJIOILHUXCS OPUEHTHPAMH, HA KOTOPBIX YKa3bIBAECTCA TOJIIIMHA
KasK0ro KOHCTPYKTHBHOI'O CJIOSA MOPOKHOU ofieX /bl Pa3OUBKY JOpOXK-
HOM OfleX/bI IEJIal0T MONEepeYHUKaMH, OTCTOSIIAMH APYTr OT Jjpyra Ha
paccTosiHud He 6osnee SO MeTpoB, a Ha BEPTHKAJILHBIX KPUBbIX He 0oJiee
20 M Ha BbITYKJIBIX H 10 M Ha BOTHYTBIX.

[Ipu nomou pyJIeTkKH OT OCH AOPOTd OTKJAAbIBAIOT B 00€
CTOPOHBI PACCTOSHUE IO KPOMKH KOHCTPYKTHBHOI'O CJIOSl U 3a0MBArOT
KOJIbSI Ha YPOBHE Be€pXa JaHHOIO KOHCTPYKTHUBHOI'O CJI0sA. Magku nJis
MOACTUNIAKOILIETO CJI0S1, OCHOBAHUS U MOKPLITHS OObIYHO YCTAHABIMBAKOT
Ha 000YMHAX Ha pacCTOSAHMHU, O00ECHEYHBAIOLIEM UX COXPAHHOCTH [0
OKOHYaHHS YCTPOHCTBA JOPOKHOHN OfeXMbl. [IpoMeXXyTO4HbIC TOYKH,
KaK MpaBuio, OIPEREsSItOTCS IPU MOMOILLM BU3UPOK.

I[Ipu ycTpoiicTBE KOpBITa I'pelifiepoM pa3bUBKY €0 IIPOU3BO-
AT IIyTE€M PacCTAaHOBKU KOJILEB Y KPOMKH KOpbITa Yepe3 20 M, a 1o ocH
noporu yepe3 50-100 M. Ha pa36MBOYHBIX KOJBSIX OTMEYAIOT BBICOTY
IIOBEPXHOCTH KOHCTPYKTHUBHOIO CJIOA B PBIXJOM Tejie. KoappuuueHr
YILIOTHEHUS KaXKAOIO CJIOS IS NEPBBIX TPeX-4YEThIpEX NUKETOB IPU-
HUMAKOT IO MPOEKTY, a ANA NOCAERYIOIIMX N0 (PaKTHISCCKUM HAHHBIM [10-
CJI€ TIOJIHOrO YIUIOTHEHHUS KaXXAOro CJOS.

Ilpu ycraHOBKE BBICOTHOIO HOJNOXEHHUS KAXKJOTO CIIOS JOPOXK-
HOM OJIEXIbl HUBEJIMPOBKON IMPOU3BOJAT UX YBSI3KY C BBICOTHBIMH OT-
METKaMH 3eMJISTHOI'O NOJIOTHA. Ecnu 15t NpoBEpKH YCTPOUCTBA NOPOXK-
HOU OJ€X[{bl UMEIOTCS 1AOIOHBI C YPOBHEM M COOTBETC sBYIOILIMMH VK-
JIOHAMHU, TO OTMETKM OCH NIPOE3KEH YaCTU MOXHO He (PUKCUPOBATD, YyC-
TaHaBJIUBast IIA0NOH HA KOJBILEK KPOMKH JOPOXKHOMN OJIEK/BI.

Pa36uBKa JOpOXKHONA OEXKABI JONKHA ONEPEKATH CTPOUTEIID-
Hbl€ paboThbl HA OJJHY-[IBE CMCHBHI.

[TorpewiHocTH, JONYIEHHBIE IPU BO3BEACHUH 3€MJISTHOTO 110~
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JIOTHA, UCIPABUTDH TIOPOXKHOK OIEKION HE YAAETCH, MOITOMY KOHTPOJIb
F'OTOBHOCTH 3€MJISHOTO MOJIOTHA BO BCEX OTHOLIIEHUSX NOJIKEH OBITh Ca-
MBIM B3BICKATEJILHbLIM.

6. IETAJIbHASA PABBMBKA KPHBEIX

Pa30uBKa KpUBBLIX JOPOXHBIX 3aKPYrJICHUH BBINOJHAETCS
frocyie pa3OMBKH Tpacchl. Pa36UBKY KPYrOBbIX KPUBBIX BEAYT OT HX KO-
HEYHBIX TOYEK (Hayalla WM KOHLA KPHBOK) K cepefiuHe KpuBoil. Ilepe-
XOTHblEe KPHUBBIX (KIOTOMHBIE U Jp.) pa36UBAIOT OT TOYKH Hayaja KpH-
BOV K €€ CEPENIHHE.

HeTanbHyI0 pa3OUBKY KPHUBBIX MOXHO BBINOJHATL JIFOOBIM
CrIocoB0M, 00eCTIEYNBAOIIUM HEOOXOIMMYIO TOYHOCTb.

IIpn pa3buBKe KpHBLIX B COOTBETCTBHM C IPUHATBIM HHTEP-
BAJIOM YCTAHABJIUBAIOT ITOJIOKEHHE BCEX TOUEK HA KPUBOH 110 OCH 10PO-
r'd. B mony4eHHBIX TOYKaX HaXOASIT HAIPABJICHUE HOpMAJIEH K KPUBOM U
3aTEM OT OCH JIOPOTH BIOJIbL KAXKNOW HOPMAJIM YCTAHABIMBAIOT NOJIOXKE-
HHAE BCEX TOYEK MNONEPEUYHOrOo NPOMUIs JOPOXHOIO IOJIOTHA B JJAHHOM
MECTe.

IIpu peranbHON pa30MBKE rOPU3OHTAILHBIX KPUBBIX Ha y4acT-
KaxX CIIyCKOB H NOIBbEMOB, a TAKXE Ha YYACTKAX BEPTUKAJIBHBIX KPUBBIX
BLICOTHBIM Pa3MEILEHUEM TPAacChl NpeHedperarT, yYUTHIBAS €ro IpH

NEeTAIBHON pa30UBKE 3EMIITHOTO MOJIOTHA B POROJILHOM NPpOdUIIE.
Pa30MBKY KPYI'OBBIX U IEPEXOHBIX KPUBBIX B OTKPBITON MECT-

HOCTU YAOOHEE BBINOIHATL CIOCOOOM NPSMOYTOJILHBIX KOOPAHHAT, a B
3aKPbITOX CIIOCOOOM YIJIOB M XOpH. B cTeCHEHHBIX YCIOBUSIX MOXKHO HC-
I0JIL30BAaTh CIIOCOD NPOROIIKEHHBIX XOPl, a IPU MaJbIX paguycax - CIIO-
cO0 MOJIAPHBIX KOOPIMHAT U3 LICHTPA KPYI'OBOH KPUBOM.

[Inst pa30MBKM XPUBBIX JIydlie Bcero nMeTh Tabnuubl. Cyie-
CTBYET MHOXeCTBO Tabmul pa3ubix aBTOpoB. Haubonee ynoOHbIMH H
PacClpOCTPaHEHHBIMU ABNSAQTCA " TaOmuubl I pa3OUBKH KpUBBIX Ha
aBTOMOOMIBHBIX Aoporax" aBropa H.A.Murtuna [10], "Tabnuus! pis
MPOEKTHUPOBAHMUSA M Pa3OUBKU KIIOTOURHON TpacChl aBTOMOOMIILHBIX A0-
por" aBropa B.M.Kcenopoxosa [11], kaura "ITpoektupoBaHue U pas-

OUBKa BEPTUKAJILHBIX KPUBBIX Ha aBTOMOOMJIbHBIX HOpOTrax" aBTOPOB
H.M.Anronosa, H.A.Boposkosa, H.H.bbrukosa, 10.H.®puna [12].
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OTH TabIMIBLKAK H OPYrHe, HEOQHOKPATHO MEPEU3IaBaIUCh, B
HUX ONPOOHO ONMCAHbI pa3jn4Hbie CIIOCOOB! pa30UBKU KPUBLIX, NaHbi
BCE pacyeTHbIE (POPMYJIbI M PUBEINCHBI IPUMEPHI PaCYETOB.

OCHOBHBIE 3JIEMEHTBI TOPU3OHTANIBHLIX ¥ BEPTHKANBHBIX KPY-
roBbIX KpuBbIx (puc.6.1) seraucnenst mo ¢popmysnam [10]:

T:'E’tgo(/Z;
K < SR

- 180 >
b=R(secd/2-1);
d=2T7T-K.

rie B 3Tux hopMyslax R - paglyC KPYroBoi KpHBOM;
oL - yroj oBOpoTa TPaccCHl.

Puc. 6.1. OCHOBHBIE 37TEMEHTHI KPYTOBBIX KPUBbIX:
a - TOPU3OHTAJILHBIX; O-BEPTHKAJIbHBIX

Ha puc. 6.1. o6031ayeno HK, CK u KK coorBeT¢TBEHHO Ha-
4aJio, cepefldHa U KoHell kpuBoit; BYII - BepiunHa yria nopopora; T-
TAHTEHC IMHA KacaTeJIbHOM OT BEPLIMHBI YIJIa 0 Havyaia (KOHIa) Kpu-
poil; K-kpuBas ([1MHa yry B Npefieiax 3aKpyrieHus OT ee Havaja Jio
KOHIIa); b-OuccexTpuca, pacCTOSIHUE OT BEPUIMHBI YIJIa IO CEPEAUHDI
KPHMBOH IO JIUHUHU, AEAAIISH LIEHTPANbHBIM YIOJI NonojaM; [1- AoMep,
pa3HUIa MEeXNY JUIMHON O TaHreHcaM (JIOMaHOM JIMHMK) M JJIMHOH 110
Myre 3aKpyriicHus.

[Tpu BOCCTAaHOBNIEHUM NTIKETAXa, €CJIM MPOMED BEAYT IO  TaH-
reHcaMm, TO,IPOMEPUB PACCTOSTHHE IO BEPIIHHBI yIJia U IIPOTSIHYB OCTA-
TOK JIEHTHI 0 HOBOMY HaNpaBJIeHHIO, KaK 3TO MoKa3aHo Ha puc. 6.2 [4],
IepecTaB/IIoOT IMUILKY Brepen Ha Beauunny gomepa (2T-K), yuurthi-
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BAIOLLEr0 Pa3sHHULy MEXY JAJTHHOM IO JIOMAaHOH JIMHUH U JUTMHOH 1O yTe
Kpyroso# KpuBo#. [JanbHeHIUHA NpOMEP NPOKU3BOAUTCSH OObLIMHBIM NO-

PATIKOM.

Puc. 6.2. CxeMa BeficHHs ITMKETaXKa Ha yryiax ImoBOpoTa:
1-xop nukeTaxa; 2-MecTa NOCTAHOBKHM IHITIIEK; 3-TOYKA B BEPIINHE
yIiia; 4-BelllKa B BEPIIMHE yIJIa; 5- "cTapoe” HanpaBJjieHHE TPAcChl; 6-
"HOBOE" HaIpaBJICHUE TPACCHI

IIpexne 4yeM OoTOUTH TOYKH Hayalna, CEpeauHbl U KOHLIA KpH-
BOM Ha MECTHOCTH HaJI0 BHIYHCIIUTh KX MUKETAXKHOE MOJIOXKEHHE B Clie-

nyioleM nopsike, Hanpumep: o =30900; L =1000; T-267,95; K=
523,6; [1=12,30; b=35,28.

BY nx 10+55,20

-T 2 67,95

HK nk 7+87,25

+K 523,60

KK nx 13+10,85

K2 2 6180

CK nk 10+49,05

3aKOHYMB BBIYUCIICHUS, MIKETAXUCT BO3BpaLlacT JIEHTY K Ha-
qa;y KpuBo#, orMepsas pacctosinie 1o Hee (HK) or 6muxkaiiiero nuke-
Ta; 3aTEM MePEeXONUT K BEPILUKHE yria ¥ Mo HanpasBJieEUIO OUCCEKTPUCHI,
OTOMTOM C MOMOIIBIO TCONOIMTA, OTMEPSAET ee (GHCCEKTPUCHI) BETNYH-
Hy ¥ 3a0uBaeT cepenuHy Kpuboi (CK). ITocne sroro nmpomep nuHUU
MPOOJIXKAETCA OT MOCIeHEro 3a6UTOro MMUKeTa.

MoxHo orMepaTts T1 u T2, oTknagsiBas BEJIWYHHY TAHMEHCOB
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OT BEpIIUHBI yriia 110 000MM HamnpaBieHUsM (Ha3a]l - IO CTApOMY ¥ BIIE-
pef - 110 HOBOMY). DTO SBUTCS KOHTPOJIEM BLIYHCIICHHOrO IMOJIOXEHHUS
HK u KK #a MecTHOCTN.

OnpenenuTh HalpaBieHHe GUCCEKTPUCH] MOXKHO (4] 1 Ge3 Te-

ONIOJTHTA IIyTEM ITOCTPOEHHS IBYX PaBHBIX TPeyroibHUKOB (puc.6.3).

ARHNS
TAHT2HCA

Puc. 6.3. Pa36uBka Hanpas/JeHHIi ¢ TIOMOIIBIO PYJIETKH:
a-onpeneneHne HanpasieHUs! OMCCEKTPHUCH]; O- BOCCTAHOBJICHHE

IEPIICHIUKYISpa K Tpacce

J1ns 3TOrO OT BEPUIMHBI YTiia TOYHO IO HaIpaBJACHHIO (CTBO-
py) TaHrencoB Tq U Ty oTMepstOT paBHble pPacCTOSHHA, K HalIEHHbIM

ToykaM 1 1 2 NpUKIafbIBalOT KOHIBI NEHTHI (PYIETKH ), KOTOPYIO 3aTEM
HATSATHBAIOT JIep>Kack CTPOro 3a cepepuny. HaugeHHast TakuM o0pa3oM
TOYKa 3 ¥ BepumHa yria Touka () o6pa3ytor HanpasieHne OUCCEKTPUCHL.
AHaNOru4YHpIM IIPHEMOM MOXKHO BOCCTAHOBUTEL NEPNEHIUKYJIAP MPH BbI-
HOCE TOYEK ¢ KacaTe/lbHOY Ha KPUBYIO U B Ipyrux ciydagax. IIpu 6onb-
[IHX OpAMHATAX HEOOXOMUMO IIPUMEHSIT YIJIOMEPHbBI HHCTPYMEHT (Teo-
HOJIUT, TOHHOMETP ) HJTH IKEP.

Ha aBTOMOOHIILHBIX JOporax oOLero nojab30BaHus IPU paji-
yce 2000 M 1 MeHee, a HA aBTOMOOHIIBHBIX JOpOrax MpOMBINIJIEHHBIX
npenupus T - npu paguycax 500 M 1 MeHee caepyeT ycTpanBaTh nepe-
XOJTHbIE KPHUBBIE.,

IIo aHajsioru# c CyLIECTBYIOILMM METOIOM pacyeTa U pa30uBKHU
FOPU3OHTAIBLHBIX KPYroBBIX KPUBBIX METOJ] pacueTa M pasOuBKM 3a-
KPYIJIEHAH ¢ NEPeXOTHBIMA KPUBbIMHU BKIIHOYAET:

ONpENCICHIE BEIMYUH OCHOBHBIX 3JIEMEHTOB 3aKPYIJIEHUH C
nepeXonHbIMA KpUBBIMA T, K, ipes By

ONpene/ICHNE KOOPAMHAT X U Y st ieTallbHOM pa3OUBKM 3a-
KPYIJICHUH C MTE€PEXONHBIMU KPUBLIMI.
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OCHOBHBIE 3JIEMEHTBI. 3aKPYIIIEHUN C NEPEXOAHBIMU KPHUBbI-
MM [IOKa3aHbl Ha pHuc. 6.4.

(OCHOBHbIE 3JIEMEHTHI
3aKPYTJICHHH ¢ NEepeXORHbIMU
KpuBbIMH (purc. 6.4), HeoGxomu-
Mble Ind pa3OUBOYHBIX pabor,
ONpefestioT o hopMyIaMm:

THK=(R+p){;90(/2 +m

K = Fge+ 0= 00 174533 Retof

=(R+p)sec o/2 - R ;

B = 2T, - K,

Puc. 6.4. OCHOBHBIE JIEMEHTHI 3aKPY-
[JICHUM C IEPEXONHBIMU KPUBBIMH

B atux popmynax K -pamuyc, 4 -IVIMHA MIEPEXOTHON KPHUBOH, # -

A
yroNn MOBOPOTA - BEJIMYMHBI U3BECTHBIE, @ 3HAYEHNUS P, M, tg 7, 88605

Tpebyercs onpenenuTs. Ecnu rrepexonHaﬂ KpuBas pagvioufa, TO
__tc
m= 72 (’ 120R2 74280/?4)1

e
zqk (1- HZR“ 21120R %)

s npakKTHYECKHUX LENEN JOCTaTOYHO B3ATh:

H

1 p3 & ol
ms= <= = y o P = - IR Y
2 2H40R* 24 R 2688R

IleTanbHas pa3OMBKa rOPH3OHTANILHBIX KPUBBIX METOAOM
IIPSIMOYIOJTBHBIX KOOPAMHAT

Pa30uBKa NPOM3BOAUTCA OT TOUYKH Havyasa (KOHIa) KpYyroBoii
kpuBoit (HKK) unu or Touku Havyana mepexofuoii kpusoit (HIIK).
[IpssMOYTONIbHBIE KOOPAUHATHI TOUEK OepyT U3 TaONUL UIH pacCYUThIBA-
IOT Ha KaJIbKyJaTope (puc. 6.5).

73



Puc. 6.5. IIpssMoyrossHble KOOpAUHATDI IETAILHOM pa30UBKU KPYroBbIX
KPHUBBIX OT TAHTCHCOB.
a-TOPH30HTAJILHBIX; O-BEPTHKAILHBIX

HeranbHast pa30uBKa MOpPH3OHTANBHBLIX KPYrOBBLIX KPUBBIX
NPON3BORUTCS 110 NMPSAMOYTOJBHBIM KOOpAMHATaM X U Y TaHreHCOB.
KooppuaaTh! X H Y BBIYHCIEHBI 10 (hOpMYIaM:

abcipucca X = Rsin B,

opmuHara Y =R (1-€C0Sf3),
rme R - paguyc KpyroBOM KpHBOW;

5 - HeHTPAIBHLIA Yo HCKOMO KPHBOH.

Otnaoxus or HK 1o TtanreHcy Beau4yuHy abCIMCChI X U NEp-
NEHAUKYISPHO K €€ KOHIY BEJIMYHHY OpIMHATHI Y, HaXOQUM Ha KPUBOM
MECTOTOJIOXKEHNE HCKOMON TOYKH.

JleTanbHas pa30HMBKa BEPTUKANLHOM KPYrOBOH KPMBOH IPOU3-
BOJMTCS 110 KoopuHaTaM Xpepnr M Y. 1o 3ananHol BesuyunHe XBepT 1
NpUHATON BENMUNHe R OpAMHATY Y BBIVMCIAKOT (€Ciy HeT Tabjui) 1o
npubInXKEeHHO! (popMyie:

Pa30uBKka ropU30HTANLHBIX KPYrOBbIX KPHUBLIX NPONOIKEHHBIMA
XopraMu

' OpU30HTaNbHBIE KPYTOBbIe KPHBbIC KaK CAMOCTOSTENLHBIE,
TaK U B 3aKPYINIEHUAX C NEPEXOMHBIMU KPHUBLIMU MOTYT ObITh pa30OUThI
cOcOo60M IPONOJIKEHHBIX XOpH (pHC.6.6).
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Puc. 6.6. Pa36iBKa ropi30HTANBHBIX KPYTOBBIX KPUBBIX
IPONOJKEHHBIMI XOPIaMK

ITOT cnocob faeT BO3MOXHOCTh pa30OUBaThL TOPH3OHTANBLHbIE
KpHUBbIe 0€3 yTIIOMEPHOr0 HHCTPYMEHTA Ha BbICOKHX HACBINAX U rl1y6o-
K:IX BbIeMKaX. CyIIHOCTE crmoco6a COCTOUT B CIIEMYIOILIEM.

['opuzoHTansHyr0 Kpyroeyro Kpusyio ot Toukd HKK (Hauano
KPYroBOit KpHBOH) ¢ XOpHaMH JIMHO#M "a", a yron oL JeNAT COOTBETCT-
BEHHO Ha paBHbIC Yribl § . s nonydyeHus TOUKY 1 Ha KPYyroBO# KpH-
BOH Hajio oT HKK no kacaTenbHo#i (IO TaHMEHCY B CAMOCTOSITEbHOM
KPYroBoil KpUBO#) OTJIOXKUTH IIPHHATYIO BEJIMYHHY XOpab! "a".

Hepka oguH KoHerr MepHOM JieHThI B ToukKe HKK, apyroi ko-
HEl IEPEeMELAIOT B CTOPOHY KPUBOM Ha BEJIMYHHY KpalHEro nepeme-
meHns 'C", koropoe Oepyt U3 TaGJuI IS IPUHITOrO pafinyca KpyroBoi
KpuBoil. KacarenbHyro B Touke HKK B 3akpyriieHnsx ¢ nepexogHbIMU
KPUBBIMH NOJIYYAIOT B PE3yNbTATE U3MEPEHUS O TAHTCHCY BEJINYUH |,
U X, ¥ NepneHAuKyJsIpHOM K abciycce BEUYUHBI Y,

Touku 2,3 ¥ T.A. IONYYarOT Ha KPYrOBOW KpUBOH MOCTIE OTJIO-
XEHUST Ha NPOJOJIKEHHDBIX XOpHax MPUHATONA BEJIMYMHLI 'a’ M HEpEMeE-
LICHUS UX B CTOPOHY KPMBOH Ha BEJIHYHHY MPOMEXYTOYHOIrO NepemMe-
mennsa C. Bemuuuns1 C, L, Xo u Y, Oepyr u3 Tabnuu Ans cooT-
BETCTBYIOLX HOPMATUBHBIX.

115 pacueTa UCIONB3YIOTCS (POPMYJIbI:
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B TR
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C*Zd'.S'Ln'é'_z 3

rge R - paguyc KpyroBoi KpUBOH, M;
! - WIHMHA nepeXoHOI KPHBOIA, M,
. - paccrosinue mexpy Toukamu HITK u K (nepeceuenue ka-
CaTeNIbHOM C TAHTEHCOM ),
C - BenmuumHa KpaiiHero nepememenus (1-1');
(' - BeNMYMHA MPOMEXYTOYHBIX MepeMerenuii (2-2 ; 3-3).

Pa30uBka 3akpyrineHuii 63 Tabiui

Ecin Tpebyerca xoTa Obl NPpUOIU3ATEIBLHO H3MEPHTD I10JIO-
XEHHE KpHBOM Ha MECTHOCTH, YTOObI HANpUMED, CYAUTh, HACKOIBLKO
YAOOHO €€ OCYLIECTBIECHHE, MOXHO BOCHOJIb30BATHCH CJIEAYIOLUMMHU
MPOCTLIMM NpHUeMaMH pa30uBKHU O3 Tabnuil,

Cnyuait nepsblit [13]. 3agansl BepimHa yriia B 1 BoaMoxkHOe
[MOJIOXKEHHE Havyalsia KpUBOM B TOUKe A (puc. 6.7a).

Konen kpuBoit nonyuum otkiapsiBasi B[l =AB (puc. 6.76).
YT1oO0ObI HaUTH cepemuHy KpuBoH M, nenuM xopay All nmonmonam u cepe-
niHy H coemuusem ¢ sepumboi B. IIpu TynnioMm yriie nonoxeHue cepe-
IUHBI KpUBOA M MOXeT ObITh ONpeNieIEHO € JOCTATOYHON TOYHOCTBIO,
ecyd pa3fienuts piiuHy BH nononam (puc.6.7.8).

bonee TouHO gnuHAa OUCCEKTpUChl X=BM MoXeT ObITh BBI-
qyuclieHa no ¢popmyiie ;

21
X=hzeva
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rie t - nnuHa TaHrenca AB:
d - mmHa xopabl A/l
h - nnuHa maevg BH.
Ecnu TpebyeTcsa BHIYHCIHTE PagHyC HONTYYEHHOTO TAKHM O6-
pa3oM 3aKpYIJIEHUS, TO OH oNpefeseTcs no gopMmyie :

R - _‘l._'L:__ .
2 h
[TpoMexyrounbie TOYKHM MOT'YT OBITh ONPENENICHbI, IENs Bbl-

coTy Tpeyronsiuka AKM (puc. 6.7.r) nononam.

B
B
) /A/B\ " P
: B
6) A" —Jﬂ....._____, D\ 9) k --.a_.._ l.
B} A iH D 8
N ) A k |
M D
? A i - N

Puc. 6.7. Pa36uBka 3akpyrneHuit 6e3 Tabnui

Cnyqait Bropo#. [lana BepiunHa yria B U npubnusurenbHoe
MMOJIOKEHUE CepeNuHbI KpuBoil M, TpebyeTcs pa3dbuTs KpuByro. B aToM
CJIy4ae CTaparoTCs MOCTAaBUTH JBE BeXH & 1 [ Ha CTOPOHBI YIri1a Ha Ta-
KOM pacCTOSIHUM OT BEPLUUHBI, YTOOBI TPH TOYKH £, M u £ naxo-
AWITNCH HAa OHOM npsiMolt m uto6bl BR = BE (puc. 6.7 n,e,%).

Korna Touku & u £ GymyT HaiffieHbI, MOXET OKa3aThCsl, UTO
HaMeuycHHas paHee Touyka M'He OyfaeT npuxoauThCcsa TOYHO MO CEPEMHE
wiHbl & . Jenst 3Ty MoceqHIoN0 NONoNaM, HaiiieM HCTHHHOE IOJIO-
KEHUE CepeauHbl KpUBOX M, OTKJIafpIBast 10 CTOPOHAM yriia Af =M%

u £D=MC ,nonyuum Hayano u kouer, kpuBoi A u [1. [IpoMexyTou-
HbIE€ TOYKH M PaUyC HAXOIATCA KakK B IIEPBOM CJIyvae.
Cnyyaii Tpetuit. U3BecTHO Hauasno KpUBON B TOYKE A W pajil-

77



yCc 3akpyrieHuss R, Tpebyercs pa3OMTh HanpaBjieHUE KPHUBOH (puC.
6.8).

Puc.6.8. Pa3buska Kpusok npu
M3BECTHOM HayaJjie 3aKpYrjICHHS U

pajyce

M3 puc. 6.8. BUgHO, YTO OpAMHATA YO MOXET OBbITE OIpefeie-

Ha 0 popMyie:
[\ 2

rTAe S - HEKoTopas NOCTOsSIHHAA XOpJa, paBHas, HanpuMmep 20 M.
Cunyc yrna AK]L MoxXeT ObITh BHIYHCIIEH IO POpPMYJIE :

- = S

BoiOpar BeuuHy § , MOXHO nocTpouTh yron KA 1 HaliTi
To4ky B, cooTBeTcTBYIOmIYIO OpuHaTe Yo. IIponomkas npsaMmyro AB,
MOXEM HAaATH CHCAYIOUIyI0 TOUYKY KpuBOo# C, ecinm yuTeM, 4TO

<CBK=2 W HYTO Y, = §'Sth2w.

Taxum o6pa3oM, 3aiaBIIMCh [TIOCTOSHHOM MIMHOK 5 =20 M,
OyReM WS pasiuYHbIX R MMeTh COOTBETCTBYIOUME W, 2W, y; 4'.

Ilepexonst TakuM 0Opa3oM OT TOYKHU K TOYKE, IIONYYUM IIOCTE-
NEHHYIO pa30UBKY KPHBOM, ITOKa HE OCTAHOBUMCS HJIH HG H3BECTHOM Yr-
Jie TOBOPOTA, WK Ha HY’KHOM HaNpaBiEHUH.

Korna u3secTHo nonoxenue puamerpa AB (puc.6.9) MoxHo
pa30UTh OKPYKHOCTD IPH MOMOIIM 3epKalbHOro 3Kepa [3].

117151 aToro HabiropaTe b JOMKEH BUETh B 9KEP BEXH HA TOY-
Kax A 1 B coBMenieHHbIMHA. B 3TOT MOMeHT HabmonaTesb OyIeT nep-
XAaTh IKEP HaJ OKPYKHOCThIO. CIPOEKTHPOBAB TOUYKY Ha IOBEPXHOCTD
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3CMJIH IIpY HHIOMOHIH OTBCCA, NOABCHICHHOT'O K 3KEDY, 3a0MBaIOT KOJIbI-

mek. IIpu nocnegoBarenbHOM nepeMelllcHHM HabMofaTe b OCTaAHABIIH-
BAa€TCA M 3aKpEIVIAeT TOYKH Yepe3 HYXKHbIE HHTEPBaIbI.

Puc.6.9. Cxema pa36uBkH
OKPYXHOCTH € IIOMOIIBIO 3KEpa

7. TEOOE3UYECKHUE PABOTDI ITPY PABENBKE MAJIBIX
NCKYCCTBEHHBIX COOPYXEHUU

Pa30uBKa ManbiX HCKYCCTBEHHLIX COOPYXCHUN CBORAUTCH K
NEPEHECECHUIO U 3aKPEIJICHUIO UX IOJIOXEHUS Ha MECTHOCTH B COOT-
BETCTBHH ¢ MpoeKToM (puc. 7.1).

a) E! I E: 6) ...:
I ’QO'E ! e
W i gﬂ °
Oce TPACCH i 3 gﬂ } } 90 Il Ocp mpacce!

X+ ™+ % +

I

I of 6/
k) 3%
|-

Puc.7.1. Cxema 3aKpeIuIeHHs MECTOIOJIOXEHUSA TPYO H MaJIbIX MOCTOB:
a-3aKpeIVIeHHe OCH Mocra Ha IpsMolt; 6-3akperieHne ocu TpyObl Ha
IPSAMOI; B-3aKPEIIEHHE OCH MOCTAa Ha KPUBOM; I'-3aKpENIEHHE OCH
TpyObl Ha KPHBOM, 1-BBIHOCHBIE 3HAKM, 2-TOYKa U CTOPOXKOK
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Pa36MBKa HCKYCCTBEHHBIX COOpYXeHuH [9]| HaunHaeTcs ¢ Boc-
cTaHoBJIeHHA HX oceld. ITonoXeHHe 3aKpeMuTENbHBIX MYHKTOB HOJKHO
GbIThL YBSI3aHO ¢ OOILIMM MHKETaXEM TPacChl. 3HAKM reofie3ndyecKoi
OCHOBBI (3aKpenuTe/IbHbIE NNYHKThI, BLICOTHBIE PENEPhI) YCTAHABIIMBA-
IOTCS Tak, 4ToObl ObUIH O0ecledYeHbl HX COXPAaHHOCTh M IOJIHAs
HEM3MEHAEMOCTD Ha BCE BPEMS IIOCTPOMKH COOPYKEHHS O CAAYH €r0 B

NOCTOSIHHYIO IKCIUTyaTalHIo.

B nporiecce cTpouTebCTBa TPYOB! BBITIONHSIOTCS CHEAYIOILMC
reofie3n4eckue paboThl:

MPOBEPKA NMOJIOKEHUSA OCH TPYODI,

pa30uBKa U NMpOBEpKa Mo XORy paboT NOJOXKEHUS KOHTYypa
KOTJIOBaHa MOJ OTOJIOBKH, CEKLIMH TPYORI H YKPENIEHUE Y BXOJHOrO U
BBIXOJHOI'O OT'OJIOBKOB, @ TaKXe OIIpefie/IeHHEe OTMETOK THa KOTJ/IOBAHA;

pa30KBKa M ITPOBEPKa 10 XOAY pabOoT IONOXKEHHS B IVIAHE H I10
BBICOTE KJIAKH (PYHAAMEHTA C YYETOM IIPUJAHHOTO COOPYXKEHUIO CTPOH-
TE€NBHOTO NOXBLEMA,

IPOBEPKA IOJIOXKEHNA B IJIAHE U NMPOQUIIE YCTAaHOBJICHHBIX

3BCHLEB TPYOBLI;

pa3buBKa NOBOASILErO ¥ OTBOJALIETO pyca.

PaccTosiHHe MEXTY BCEMH UICXOTHBIMU ITYHKTAMH, 3aKPEILISIO-
IIIMMH OCh TPYOBI, HOKHO ONPENEIATHCS HENOCPEACTBEHHLIM IPOME-
POM CTAJIbHON KOMIIAPHUPOBAHHOU JIEHTOU UK PYJIIETKON HE MEHEE IBYX
pa3 ¢ oTHOcHTeNbHOM ommOkoi He 6onee 1:2000.

[TonoxeHue ocu TPyOB! ¥ NOJIOXKEHUE OCH WJIH I'PAHH ONOPLI
MOCTa OIIPEHEISIOTCS TEOROJAUTOM. TEONONNT YCTAHABIHBAIOT HAJl HC-
XOIHOM TOYKOHU OCH TPacChl HIIH LIEHTPOM OIIOPhLI MOCTa. BH3UPHYIO OCh
TpYyObl TEOAOMMUTA COBMELIAIOT € OChIO Tpacchl. IIoBopoTOoM TpyOEI TEO-
OJINTa OTMEPSIOT YKa3aHHbIM B IIPOEKTE Yol U YCTAHABIUBAIOT BH3H-
pbl IO JJUHMM OCH HJIM PaHK OMOPhI MOCTA MIH OCH TPYOBI. I1pH HOP-
MaJbHOM IMEepEeCEeYEHUH OCH TPYOBI MM OCEH ONOpP OFHOIMPOJIETHBIX
MOCTOB C OCBIO IOPOT' MOXKHO ITPUMEHATH TOHHOMETP MIIA 3KEP.

I1nst cTpOUTENLCTBA MOCTOB HA MECTE MTPOU3BORUTCS pa3OUB-
Ka OCE MOCTa H OIOp, YCTAHOBKA ¥ 3aKpeIlJIiCHHE CTBOPOB H pabo4nx

penepos.
Ilpu pa3buBke oced ONMop MOCTa OIPEACISIOTCSA LEHTPSI

OIIOP, HONMCPCUHBIC OCH OIIOP MJIA I'PAHH YCTOCB. I_IEHTP OHnop MOCTa OT-
MEDPACTCA OT HCXOJHOHU TOYKH Ha OCH I[ICPEXOaAd U JOJIKCH COBIIafaTh C
[MPOCKTHbLIM MNHKETAXKEM COOPYXCHHS.
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Pa30MBKa HCKYCCTBEHHbBIX COOPYXEHWHA IIPOU3BOTUTCS TOYHO
IO TOPU30HTAJIBHON MIJIOCKOCTH. BCE HEPOBHOCTH MECTHOCTH JONKHBI
YYATHIBATHCHL.

B MecTax nepexofia peKH HIIH CYXO/loJia OCh MOCTa pa30uBa-
€TCs MO NMPEeBapUTENLHO YCTPOCHHBIM MOPU3OHTAILHBIM MOCTKaM H3
nocok (puc.7.2). ITo aTiM e MOCTKaM MpOMEPSIOT [THHY IpoJieTos [9].

Ilpu nepeceyeHnH OBparoB MM PEKH ¢  KPYThIMH OeperaMu
110 JIMHAY OCH YCTPAauBAIOTCH
CTYIIEHYaThie MOCTKU HIIH
o CKJIOHY Oepera 3a0uBa-
IOTCSA BBICOKHE KOJIbS U K
HUM TOpPH30HTAJILHO IIO
YPOBHIO NPpUOHUBAKOTCA JOC-
K4, IIOCTABJICHHBIC /I XKe-

CTKOCTH Ha peOpo. Puc. 7.2. [IpoMepsl [THHBLI MOCTA IO
Ilepenoc mpome- MOCTKaM: 1 - oTBec

pOB C OJTHOro sipyca (ropu-
30HTa) MOCTKa Ha [PYroil MpOU3BOTUTCSH C MOMOMILIO OTBeca (CM. pHC.
7.2). Inst pa3OGUBKU OCEH PEUYHBIX ONOP JOMOJHHATENBHO YCTPaHBAKOTCS
HOIMOCTH.

IIpu cTpOUTENBCTBE MOCTA YEPE3 PEKY MIIM py4yell pa3OUBKY
ynoOHeH flenaTh 3MMOM €O JIbJja WU IIPU MEXKEHM.

[1pu pa3buBKe OFHONPOIETHOrO MOCTA IO IIPOBEIUCHHON JIH-
HUU AB OT nepeceyeHns NpoJoNBLHON U MONIEPEYHON OCEN MOCTA B TOYU-
ke C (puc. 7.3) oTKNagbIBaIOT B 06 CTOPOHBI PACCTOSHMS, PaBHBIE I10-
JIOBHHE PAaCCTOSIHMSA MEXIy ocsdMH ycToeB. B Toukax Il u E, B cTBOpE
Bex A,C,B 3a0uBaroT KOJbA.

Puc.7.3. Pa36uBka
IIPOTOJILHOK OCU MOCTa ¥ OCEH
onop: 1-ock gopory; 2-
IMPONOJILHAS OCh MOCTa; 3-
nonepeyHas oCh MOCTa
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[IpogonbHYIO OCh MOCTA M FPAaHH YCTOEB OTMEYAIOT BO3/SAMH,
3a0UTHIMH B KOJIbSI M BhICTYHAKOLMMU Ha 1-1,5 cM. Pa36uBky oceit ycTo-
eB B ToUKax [l u E npou3BOIAT TEOJOINUTOM MM FOHUOMETPOM IYTEM
BOCCTAHOBJICHUSA NEPICHAUKYISAPOB K MPOROJILHOR OCH MOCTa o o6e
cropoHsl. [1o nenrte ot Touek [1 u E orknageiBatotT B 06€ CTOPOHBI pac-
CTOSIHUSA 10 OOKOBBIX I'PaHE OIOP.

OcH ¥ rpaHy ONOp AONOMHUTENBLHO 3aKPEILISIOT OOHOCKaMH
(puc. 7.4), cocTosimMu 13 OpycheB, MIPUOUTHIX B TOPH30HTAJILHOM MO-
JIOKEHUHM K CTONI0aM, NPOYHO BPBITHIM B 3€MIIIO.

‘ . /2 Puc. 7.4. 3akpennenue onop
l NR " MOCTOB Ha OGHOCKAX :
| "\%@EF_ 1-1MHAS OCH OTIOPBI; 2- JIMHHUS
=) OCH MOCTa

B MecTax nepecedyeHust OpycheB ¢ OCSIMH U CTBOpaMH I'paHeit
onop Ha OpycChsIX fiesaroT 3amuibl WK 3abuBaroT reo3au. [lonoxenue
OCEH U I'PaHEH ONMOP MOXET ObITh JIETKO BOCCTAHOBJICHO HATATHBAHHU-
€M IIHYpa 10 rBO3[AM Wi 3amuiiaM. OOHOCKH YCTpauBaIOTCA 3a Ipeje-
JIaMH PACTIONIOXEHUSA MOCTa (3a TpPaHULERl CTPOUTENBHBLIX, MOHTAXKHBIX
paboT).

[Iopsipok pa3OMBKH MHOTOMPOJIETHOI'O MOCTA TAKOM Xe, KaK
1 OfHOIpOJeTHOro [9]. BHavyase yCTaHABIMBAIOT KOJbA B OCSX KPAHHUX
onop B Toukax 1 u 4 (puc. 7.5).

3aTeM OT Koja B TOYKE 1 K cepeiiHe MOCTa OTMEPSAIOT pac-
CTOSIHHE, PaBHOE JUIHHE KPaWHEro NposeTa U 3a0UBarOT KOJ B TOYKE 2
no cTBopy JMHUM AB, OT KOJ1a B TOUKE 2 OTMEPSIOT BEJIMUUHY BTOPOTO
mpoJieTa u T.[I.

PaccTosiHiEe MEXAY OCAMH HIIH FPaHsAMH ABYX ITOCHENHUX OIOP
(B HallIeM ClTy4ae MEeXNY TOUKaMH 3 K 4) OMKHO PaBHATHLCS JIHHE I10-
CIIEAHETrO nposieta. Ecau U3MEpPEHHOE pacCTOSAHUE HE COOTBETCTBYET
[UTHHE IMOCJIEAHErO IpoJieTa, 3HAYUT B pa30MBKE MONVIIEHLI OLIMOKY 1
pa30MBKa NPOBOJUTCS BHOBB.
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Puc. 7.5. I1nan pa36usku NpogoJbHON OCH ¥ OCel Onop
MHOT'OIIPOJIETHOTO MOCTA

Pa30uBKy MpOBEPSIOT H B OOPAaTHOM MOPSAJKE - OT KOJIA B
TOyke 4. I1BOMHOH npoMep I'apaHTHPYET NPaBUILHOCTH p3.36HBKH.

OyHIAMEHT U TEJIO ONOPH! pa3OUBArOT IOCIIC BOCCTAHOBICHMS
OCH MOCTa M pa30UBKU NOINEPEYHbIX OCEN WM IpaHeit onop. lng aToro
HATSATABAIOT HPOBOJIOKY (LIHYP) Mo OGHOCKAM M HAHOCAT Ha Hee (TPOBO-
JIOKY) HeOOXOAMMBIE TOUYKH, OTKJIAbIBASI PACCTOSTHUS MEXIY TOYKAMHU
110 TIPOBOJIOKE CO CHOCKO# uX 1o oteecy. Ilog oTBecoM 3abuBacTcH
KOJIBILIEK ¢ MAPKUPOBKOHA OTOUTON TOUKHU.

[Ipu pa3buBke KOTJOBaHa MO (PYHAAMEHT IUIOLIANb €r0 yBe-
JTHYMBAOT, [o6aBnas He MeHee 20 CM K KaXIO! CTOpOHe s obecriede-
HUS ITOCTOSHHOI'O HaOJTIOOEHNS 32 IPABUILHOCTBIO YCTPOWCTBA OIOPHI.

Pa36uBo4Hbie paboThI AN ONOpP C BEPTUKAJLHBIMHU I'PaHSIMHU
IIPOM3BOAATCA C NPUMEHEHUEM PEUKH C YPOBHEM MK oTBecoM. I1pu Ha-
KJIOHHBIX T'PaHAX MPUMEHSIOT JepeBIHHbIC IHA0IOHDI.

Bce 3/1eMeHThI ONop ¥ MOCTA [0 BBICOTE Pa3sMedaroT, IIEPEHO-
C4 OTMETKH OT PENEPOB, YCTAHOBJIEHHBLIX BOJMN3U UCKYCCTBEHHBIX CO-
OpPY>KECHUH.

[TonoxeHue ocen onop U Tpyd 3aKpenngaeTcs AepeBIHHbIMU
cTonbaMi, B TOpLE KOTOPBIX B MECTE IlepecedeHus oced 3abuBaeTcH 1o
OHOMY T'BO3IIO.

Cronbbl 3aKpenieHUs IOIKHBI COXPAHSATHLCS Ha BECh TEPUON
CTPOUTEJLHBIX paboT, OO CaAYM COOPYKEHHUS B 9KCIUIyaTaluHIo, a NIpU
BO3MOXKHOCTHU U NEPENABATHCA IKCIUTYaTALMOHHUKAM.
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IIpu pa3zbuBke cOOPHBIX IPOJETHLIX CTPOEHUM KPaCKOM HAHO-
CAT MOJIOKEHUE Oocedl COOpHBIX OJIOKOB Ha Hacajikax ONop WK Ha IOJ-
(hepMEHHHKAX.

8. 'EOOTE3UYECKHUE PABOTEI ITP1 BOCCTAHOBJIEHHU,
PEKOHCTPYKIINH, PEMOHTE 1 COOJEPXAHHWHA
bOJIbIINX 1 CPEJHUX MOCTOB, 5CTAKA]I,
[TYTEITPOBOIOB

OO1me cBeneHus

['eone3nyeckue U pa3bUBOUYHBIC pabOThI BBITOJHAOT INEPEN
OCTPOMKOU (BOCCTaHOBJIEHHEM, PEMOHTOM, PEKOHCTPYKililell) B Mpo-
LIECCE MOHTAXa, ITOCIIE 3aBEPLICHN CTPOUTE/ILHBIX PabOT U B IpoLEecce
COCPKaHUS MOCTOB, 3CTaKajl, NyTENPOBOJOB, TPYO M IPYIrUX UCKYCCT-
BEHHBIX COOpYyXeHuld. [lepen HauanoM cTpouTeNbHBIX padOT BOCCTa-
HaBJIMBAIOT HA MECTHOCTH OCH M KOHTYPbhl COOPYXEHHH B COOTBETCTBUU
C MPOEKTOM (PEMOHTA, PEKOHCTPYKIIMH, BOCCTAHOBJICHHS ).

B niponiecce MOHTaXa CHCTEMATHYECKH KOHTPOIUPYIOT IOJIO-
XCHHUE OTACNILHBIX YaCTEX KOHCTPYKIUH B IUIaHE, B BEPTHKAJIBHBIX 1JIO-
CKOCTSAIX U MO BLICOTE; MPOBEPSAIOT pasMephbl U (POPMY 3JIEMEHTOB, TIO-
CTYNAOLMX Ha CTPOUTENLHYIO IUIOLIANKY.

[Tocne 3aBeplICHUS CTPOUTENBHBIX pabOT ONpEeNesitioT (hak-
THYECKHE pa3Mepbl COOPYKEHUS H BEJIUYNHE]I OTKJIOHEHUS UX OT IPO-
EKTHDIX.

Pa36nBOYHBIE B KOHTPOJbHbLIE PadOThHI BbINOJHSIIOT OOBIYHbI-
MH IIPUEMAMM NPUHATBIMYA B FE€OC3UH, HCIIOJIb3YS TEONOIUThI, IKEPHI,
HUBEJIUPHbI, MEPHbIE JICHTHI, CTAJLHBIE PYJIETKH, NAJILHOMEDLI, PEHKH,
BE€XH, LITTUIbKH, OTBECHI U JIP.

HcxomHbIMH TOYKaM# AN pa3OMBOYHBIX M KOHTPONBHBIX pa-
60T CJy>XKaT 3HaKH Ireoie3HYeCKON OCHOBBI. 3HAKH OBl COXPAHATh-
CSl B IOJIHOM HEM3MECHHOCTH Ha BCE BPEMS CTPOHUTEJILHBIX paboT M XKe-
JIATEJILHO NEPENABATLCS ClIyKO0e IKCIUTyaTayuu.

HcxonHbie TOYKY HA OCH TPaACChl OAXOMOB NOIKHbI ObITh CBS-
3aHbI C MUKETAXKEM TpacChl. Penepsl Takke JOKHbBI OBITH CBA3aHbI HU-
BEJIUPOBKOMU C OTMETKAMHU IPOJIOJABHOr0 npoduis goporu. ns Tpyd u
MOCTOB, TyTENPOBOAOB MIMHOM A0 S0 M JOCTAaTOYHO UMETH OJJUH periep,
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U1 MOCTOB, 3CTaKaj, nyTenpoBogos AnuHOu oT 50 o 300 M TpebyeTcs
Ha KaX[0H cTOpoHe (6epery) Ino OHOMY penepy, a st MOCTOB 60JIb-
IEW NVIMHGI - 110 [{Ba pelepa.

TouyHOCTE H3MEpEHUsT PACCTOSAHUMA NIPH I'EOE3NYECKUX U Pa3-
OMBOYHBIX paGoTax 3aBHCUT OT JJIMHBI COOPYKEHHS M THIA MTPOJIETHBIX
CTpOoeHHUH. /11 TpyO ¥ MOCTOBBIX COOPYXEHUM MuHON MeHee 100 M oT-
HOCHTEJIbHAs OLIMOKa u3MepeHus He JOIKHaA npeBbiiate 1/5000 [20].
Onsg MOCTOB GoMblIEH ATHHbI JOMYCKAEMYIO OLIMOKY H3MEpEHHS (B CM)
MOKHO ONPENENUTh N0 POpMYJIE :

A ﬁi\/Z(g-)z*“ 0:5n, T,

rome [ - [UIMHA KaXJAQro NMpojieTa Ha H3MEPSIEMOM Y4acTKeE MOCTa, CM;
N - YUCJIO MPOJIETOB Ha H3MEPSIEMOM y4aCTKE MOCTAa;
£ - KO(PPULUEHT, 3aBUCAIIMA OT THIIA IIPOJIETHOIO CTPOCHHMS;
17151 OAJIOYHBIX IIPOJIETHLIX CTPOEHUH, Y KOTOPBIX CMELIIEHHE
OCE¥ OIIOPHBIX YacTeH BO3MOXKHO B NIpefiejiax * 3 CM, a TaKXe JIJIS MO-

HOJIMTHBIX apOYHBIX U PAMHbBIX MOCTOB £ = 6000; mns nposneTHBIX
CTPOEHUH, KOTOpbIe TpeOYyIOT 60Jice TOYHON YCTAHOBKH ONOPHBIX YaCTeH
£ = 10000.

OTMETKH NOCTPOEYHbIX PENEPOB HEOOXOMUMO OMPEAETIATE C
BO3MOXKHO 00Jie€ BBICOKOH TOUYHOCTBHIO. [JonyckaeMas ommbKa HuBe-
ympoBaHus 10 Mm.

OnopHbIe CeTH pa30HBKU

Pa30uBKa COOpyXE€HUN MOXKET NPOU3BOAUTHLCS C OMOPHBIX TO-
Y€K, pacCTaBJIEHHBIX BAOJbL OCH MOCTa WY JIMHUU €M Napajjie/IbHOMH, B
HETIOCPENCTBEHHON O/TU30CTH K OCHOBHBIM TOYKaM pa3OUBKHM COOpYKe-
Husl. IlonoXeHne Takux ONOPHLIX TOUEK ONPEIENSAETC NpOMEPaMH pac-
CTOSHUH. B 3aBHCHMOCTHU OT yCTAHOBJIEHHON TOYHOCTH paboT NPOMEPHI
MOXHO BECTH LIIKAJIOBOH JICHTOH, CBETOAAILHOMEPOM HJIH ONTHYECKUM
IabHOMEPOM.

Pa36usky 60MbLIMX MOCTOBBIX IIEPEXOOB IIPOU3BOIAT C IYHK-
TOB MOCTOBO! TPHUAHTYJISILIUH, TOJMIOHA (TOYEK JIMHEHHO-YITIOBOM CCTH )
Wi TpuiaTepauun. CxeMbl MOCTOBOM TPHAHTYIALMHA H300paXkaioT B BH-
i€ PAfa TPEYrOJLHUKOB, '€OIe3UYECKUX YETIPEXYTOJIbHUKOB MJIH B BH-
i€ CelaJILHON TPUAHTYJIAIMOHHON CETH, @ TMHEUHOYIJIOBBIE CETH - B
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BUJIE CUCTEM JIMHEHHO-YITIOBBIX (PUTYP.
ITpu co3gaHum ONOpPHOM CeTH B CTECHEHHbBIX YCHOBUSX NPUME-
HAIOT MUKPOTPHAHTYJISLIMIO C JNIMHAMU CTOPOH onopHoit ceTu 70-120 M.
[Ipu nocTpoCHUH ONOPHBIX CETEN TOJKHDBI OBITh NPEAYCMOT-
PEHbI. B3aUMHasl BUIMMOCTL IIYHKTOB IPH HAOMIOMEHUAX C 3€EMIIK; Pac-
IOJIOXKEHUE NYHKTOB B HE3ATOIUISIEMBIX F€OJIOrHYE€CKHA YCTOMYMBBIX ME-
CTax; pacnojoXeHue 0a3HucOB Ha Y4acTKaxX MECTHOCTH C YKJIOHaMH He

Gonee 2°; BKIIIOYEHHE B CETh MCXOJHBIX TOYEK MOCTOBOTO IEPEXO]A;
XOpoLast BAGUMOCTDH C IIYHKTOB OCH MOCTOBOTO TIEPEXOMA.

Ha xpynHbIX MOCTOBBIX Nepexofiax NpeAnouTeRue OTAETCs
CETAM U3 JIMHEHHO-YIIIOBBIX (pUryp. OHH MOTYT YIAYHO COUYETATh Pa3-
MEpbl CETH C JJIMHON nepexofia 4 OCOOCHHOCTAMUA MECTHOCTH U PE3KO
CHUXKAIOT BIIMSHUE pedpakiiuyl Ha pe3y.bTaThl UBMEPECHUM BIOJIb OEpe-
roB pekd. OqHa 13 JIMHNI TaKHX CETel OOBIYHO COBIAJAET C OChH MOC-
TOBOTI'O Nepexoa.

¥YTJbl OOPHBIX MOCTOCTPOUTENBHBIX CETEH N3MEPSIOTCS TOY-
HBIMH TEOJOIHUTAMH ( C TOUHOCTERIO + 5"}, a CTOPOHBI - CBETONANLHOME -

pamu.

IIpn 6onbuMx AjIMHAX CTOPOH ¥ BBICOKOM TOYHOCTH JIMHEMHBIX
W3MEPEHUI (¢ NOrpewHoCThI0 1:200000) KOOPAMHATBI TOYEK JTMHEAHO-
YIJIOBLIX CETEH MOT'YT OIpeieNAThbCa 6€3 IPOMO3JKUX BbIUYUCIICHAN.

K 1oCTpoeHHIo ceTed U3 THHENHO-YITTOBRIX (DUT'YD HJIH TPH-
AHTyIAUUA ¥ TPUIATEpaUui Hago npuderars JIULb B TEX CAydasix, KOr-
Ila MO YCJIOBUSM MECTHOCTH U TPEOOBAHUSM CTPOUTEILHBIX PAbOT HENO-
cPenNCTBEHHBIE IPOMEPDI ¢ HEOOXOTUMOM TOYHOCTBIO 110 OCH COOPY:KE-
HUS WIA MO YROOHBIM Jist pa30MBKY HAIIPABJIICHUAM TPYIHO OCYILIECTBY-
MBL.

Kpome nnaHoBoO# ONOPHOW CETH, HA CTPOUTENLCTBE CO3AIOT
BBICOTHYIO OHOPY € YCTAHOBKOM MOCTOSHHBIX pefiepoB Ha KaxnoM Oe-
pery ¥ paboymux penepoB Ha KaxXXAoH CTpoAuieics orope COOpyKEeHUs.
TO4YHOCTH ONOPHOM CeTH, CO3aBacMON I pa30MBKM MOCTOB, 3CTAKA]
U IYTENMPOBOAOB, 3aBUCUT OT KOHCTPYKIMH COOPYKEHUS; OT NPUHATON
TEXHOJIOIHU CTPOUTENBLHO-MOHTAXKHBIX ¥ pa30MBOYHBIX paboT, yCacBui
MECTHOCTH, HAJIUYHUA CEOfE3UIECKOr0 0OOPYROBAHUS M OT NMPHUHATON
OpraygM3aniy CTPOUTENBHBIX paboT (cM. pasnen 3,Tabn.3.7).
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OO61ue cBeeHus 0 pa3bUBOYHOU CETH MOCTA

[11aHOBO-BLICOTHON TI'€ONE3UYECKON OCHOBOM CTPOUTEILCT-
Ba U IKCIyaTalLM MOCTa CIYXKAT NMYHKTHI COEUAANBLHO CO3[aBacMOH
ONOPHOM reofie3nyeckoit ceTH. OT ITUX HYHKTOB B XOJI¢ CTPOUTEJILCTBA,
BOCCTAHOBJICHHUS U PEKOHCTPYKLMY BBLIHOCAT B HATYPY LEHTPLI H OCH
OIIOP, PETYJISIIMOHHBIX U JPYTHX COOPYKEHHUH, a B NIEPUON IKCILTYaTalUH
HaOmoaaroT 3a feopmauusiMu. K Haubosiee OTBETCTBEHHBIM, CIOXHBLIM
U TpeOYIONMM HauOOMBILIE TOYHOCTH OTHOCSITCS pabOThI 110 BbIHE-
CCHHUIO B HATYPY LIEHTPOB MOCTOBBIX ONOP. OHM JOIKHBI BLIIOJHATHCS B
TOYHOM CcOOTBETCTBHH ¢ npasuaamu CHull IH-43-75 [14] I1paBunamu
YCTAHOBJIEHO, YTO KOOPAUHATEI LIEHTPOB OMNOP AOJIKHBI ONPEAENSAThCS
CO cpefiHeKBapaTudyeckon ommbkon He 6onee 12 MM, Ho ommbka on-
pe/ieJIEHUS] KOOPAUHAT HEHTPA OMOPbI CKIANBIBAETCA U3 OLINOOK pa3tu-
BOYHBIX padOT M OINKMOOK B KOOpAMHATaX OMOPHBIX MYHKTOB reofe3nye-
ckoii cetu. [loaToMy ommbxM B NMONOXKEHUU reofe3udecKuX IMYHKTOB
NPAaKTHYECKU HE JOJKHBI BIUATH Ha TOYHOCTH Pa3OUBKU LICHTPOB ONOP.
CTpouTeibHbIE HOpMBI TPEeOyIOT, UTOOLI CPEHUE KBaJpaTUYECCKHE
OIIMOKHM KOOPIAMHAT [TyHKTOPR I'eofie3MYECKON CETH HE NPEBLILATHN 6 MM.

[TpocTenmui BU pa3OUBOYHOHN CETH NMPENCTABIAET COOOH 3a-
KpeIJieHHass Ha MECTHOCTH OCb Mocra. OTkKiajabiBasg BIOJIb OCH IPO-
€KTHBIE PACCTOSHUSA OT 3HAaKOB, 3aKPEIUIFIOLINX HAYAJIO U KOHEL, MOCTA4,
ONpPEAENSAIOT MOJIOXEHUE LIEHTPOB ONOp MOcTa. Vi3MepeHUsi BBITOJTHS -
IOT CBETONAJILHOMEPAMH, a IIPH paboTax Ha CYXOROJIE TaKKe ¥ MEPHBLIMU
JICHTaMH, PYJIETKaMH M0 CIICIHMAJILHO HOCTPOECHHBLIM BIOJIL OCH MOCTKaM.
OnHako B XOJI€ BO3BEICHUSA, PEMOHTA MOCTa 10 OCK BeqyTcs padoThl, a
IpU IKCIyaTalUu BHOKETCS TpaHCnopT. 1103ToMy € BepXOBOH CTOPOHBI
Ha paccTossHud 20-50 MeTpOB, a Ha 3KCIINYyaTal|y 110 CTBOPY NEPUIIBHBIX
OrpaxkACHUN pa30UBaAIOT MAPAJUICIbHYIO, TaK HA3BIBAEMYIO AYOJIEPHYIO
OoCb. B sTOM ciiydyae pa3OHUBKY OIOp BBIIOJHAIOT OT 3aKpEIVIEHHBIX Ha
3TOM OCH NYHKTOB. 171 pa3sOUBKY LIEHTPOB OIIOP HA BOAE NMPUXONUTCS
co3fiaBaTh OOJIEE CIJIOXKHBIC CETH C NYHKTAaMH, pacnoNOXCHHbBIMH BHE
OCH MOCTa, ¢ TaKUM pacyeTOM, YTOOBI 3aC€YKaMH C ITUX TYHKTOB MOXK-
HO OBUIO Ha[leKHO ONpEReISTh MOJIOXKEHHE HEHTPOB OHOP BO BpeMs HX
CTPOUTEJIBCTBA, & TAKXKE HaOMwnaTh 3a jilepopMalysaMHi OIOp, Mpo-
AETHBIX CTPOCHUN U PETYIASIUOHHBIX COOPYXKEHUN B IEPUO] IKCIUTyaTa-
uu( cogepxkanus . I103ToMy, HaMeudas PacmoNOXKEHNUE TYHKTOB pa3On-

87



BOYHOM CETH, HAJJO YUUTHIBATH KaK UX MOXHO OYIET HCIONL30BATE MIPH
IOCIEAYIOLIMX reOfie3nUeckux paboTax.

CxeMa pa30UBOYHOMN CETH OMMpefienseTcs IMaBHbIM 00pa3oM
YCIIOBHSIMA MECTHOCTH M HMEIOLMMHUCS CpelCTBaMU U3MepeHUH. CxeMy
¥ IporpaMMy M3MEpEeHUH B HEH BLIOMPAIOT TakK, YTOOB! IpHd BO3MOXXHO
MEHBILEM 00BEME N3MEpPEeHUI o0ecTIeynTh TPeOYEMYIO TOYHOCTE OITpe-
NCJIEHUSE KOOPAMHAT IYHKTOB CETH, a TakXe yqo0CTBO [IOCIEIYIOIHX e~
ONie3U4ECKHX padoT, CHHIXKCHHE HX TPYHOEMKOCTH C O0ECIIeYECHHEM HE-
00XOomMMOH TOYHOCTH.

Ha mupokux pekax nyHKThbl CETH, pacllONIOXKEHHBIC Ha Oepe-
rax, IpuGIM3UTL K PYCJAOBLIM ONIOpaM HEBO3IMOXHO. IIpn 3TOM B Hanbo-
nee HeONaronpUATHLIX YCIOBUAX OKA3bIBACTCS YAAJICHHas OT 0boux Oe-
peros onopa E, pacnonoxexHast nocpenu pycaa (puc.8.1).

E
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Puc. 8.1. CxeMa pacnonoxXeHUs NYHKTOB pa36MBOYHON CETH

OCHOBHEIMH METOIAaMH pa30MBKH LEHTPa TaKON ONMOPbI OKa-
3pIBarOTCH [15] 3aceukn - yriiosbie (TEORONUTHBIE) U JIMHENHBIE (CBETO-
nalbHOMepHbIe ). [IpuMeHss npsMyro YIVIOBYIO 3aCe4Ky, Ha ImyHKTax C u
J1 TEONONUTOM M3MEPSIIOT TOPU3OHTANILHBIE YTIIBI 3 U 3, .

JMuneitHoit 3aceyxoil n3MepsroT paccrosuus &, u d, . O6par-
HBIMH YIJIOBBIMH 3ac€YKaMH Ha ornope E u3MepsioT ropu3oHTaNbHbIE
yriel o , 8 ¥ ) . T.K. Hauboabilas TOYHOCTh ONpeNiENICHNUS TION0XKe-
HUsl TOUKH E nocturaercs, korpga yron 4 =900; nonaras, 4ro 6a3uc
CI paseH un napamnened AB; BC nu Al monxHb1 66ITh NPUMEPHO pPaB-

88



Hbl NIOJIOBUHE [AJHMHBI MOocTa.ecid AB= L (#muHa MocTa) npy ykasaH-
HOM COOTHOIIICHHY [JIMH CTOPOH OKa3bIBAETCS JOCTATOYHO OJIaronpusT-
HOM ¥ (pOpMa TPEYTONLHUKOB Pa30MBOYHOM CETH.

B TpuaHrynauuu cBA3yronMe yribl He JONKHLI ObITH MEHBILE

25-30°. Ecnu 6GasucHoOll CTOPOHOM CIYXHT H3MEPEHHAS CBETONAJILHO-
mepoM ctopoHa CII wiu AB, To dopMa TpeyrolbHHKOB OKa3bIBAETCS
euie OMaronpusiTHEH, Tak Kak cBa3yronumua Oynyt yriabsl CAJl unu
BCA. |

Ilpu crpouTenscTBe MOCTOB Ha GOJBIIMX pEKaX HE OrpaHHUYH-
BaIOTCSl CO3[JaHHEM CETH C MUHMMAJLHBLIM YHCJIOM OMOPHBIX MYHKTOB.
[1yHKTBI pa30MBOYHOM CETH pacnojaraloT 1o 06e CTOPOHBI OT OCH Nepe-
xoma AB u Ha oboux 6eperax, 4TO yaydllaeT YCJIOBHSA pa3OMBKHU LIEHT-
pPOB OIOP.

N3n0XeHHbIE MOOXEHUS ABJIAIOTCS CAMbIMU ITPUOTU3UTEIb-
HbIMU. He Bcerga BO3MOXKHO JOCTHXXEHHE YKa3aHHOIO 6J1aronpHusiTHOrO
TUIIOBOT'O PACIIONOXKEHHUS NTYHKTOB pa30MBOYHOM CETH. B KaXX1OM KOH-
KPETHOM Clly4yae, HaMevast paclojiOXeHHUe IYHKTOB OIIOPHOM CETH OTHO-
CHUTEJIBHO OIIOp MOCTAa ¥ MPOEKTHPYs CHOCOOLI BHIHOCA B HATYPY LEHT-
pPOB ONop, cieayeT pacCYATHIBATL OXKHUAEMbIE ITOIPEMIHOCTH 3THX pa-
OOT IpH NMPHHSATOM PACIIOJIOXKEHNH TYHKTOB.

KoopauHaThl IyHKTOB pa30UBOYHON CETH MOCTA OOBIYHO OII-
pENeNISIOT B MECTHOM cHCTEME KOOPIHHAT (YCIIOBHOM ), a HAYaJIOM CHC-
TE€MbI KOOPAMHAT MPHHUMAIOT Ha4yajio MOCTOBOTO nepexona (OHy H3 TO-
YyeK, 3aKPEIUISIOIHMX OCh MOCTa), OCh abCHUCC MPUHUMAIOT TI0 OCH He-
pexofa, Tak 4YTo MUPEKIMOHHLIA YTOJI OKa3bIB&2TCSA PABHLIM HYIIIO.

Y1066 He OBIIIO OTPUUATENBHBIX 3HAYEHUH abCUMCC U OPIH-
HaT, K HUM IMPHOABISIOT HEKOTOPOE OIMHAKOBOE YHUCIIO, HATIPUMEDP
1000 m. HacTo ucxomuele NyHKTbl pa30MBOYHOU CETU pPacrosararoT He
Ha OCHOBHOM, a Ha JyOJiepHOI OCH.

IIyHKTBI reope3udecKon ceTH MOCTa pacrioyiararoT Ha yCTOHU-
YUBLIX B [€OJIOr'MYECKOM OTHOINEHHMH U IO BO3MOXHOCTH HE 3aTOILISAEC-
MbIX MecTaX. I1yHKTEI reoie3uuecKon CeTH MOCTa, a TaAKXKe OChb MOCTA
HaJIe’KHO 3aKPeIUIAIOT Ha MECTHOCTH NMOCTOSIHHBIMH 3HaKaMH.

Cornacuo [14] oce mepexopna npu gmHe MocTa Ao S0 M 3a-
KPEIJISIETCS ABYMS JIEPEBSIHHBIMU CTOJN0AMH NHAMETPOM HE MEHee

15 cM - Mo ofHOMY Ha KaxoM Oepery.
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BepxHuii KOHEL CTOJI0a 3aTECHIBAXOT HA KOHYC, @ HA HUXKHEM
KOHIIe yCTpauBaroT AKOpb. Ctonb BKanbiBaroT Ha (J,5 MeTpa HIXE IITy-
OuHbI MpOMEp3aHusi. 3HaK OKaNbIBAalOT KAHABKOW B BHAE KBajparTa Co
croponoit 1,5 M riybunon 0,3 M, a BOKpyr ¢Toj16a HachINalOT XOJIMHK
BbicOoTOM 0,1 M. CTON6 HO/MKEH ObITh OLIKYPEH, 4 KOHHYECKAS 9aCTh OK-
paiieHa 6enoi wiM KpacHod Kpackoi. lIeHTp orMedaroT kpectoobpas-
HOM HACEYKOM Ha IIANKE T'BO3[A,3a0MBaeMOro B BeplinHy cToa6a. Ilpu
mrne Mocta 50-100 M oCh €ro 3aKpeIIsioT YeThIPbMS CTONIOAMH - 1O
Ba Ha KaxJoM Oepery.

Ecnu gmuHa Mocta 6onee 100 M, Ha o6oux Oeperax 3akia-
MHLIBAIOT HE MEHEE YeM IO [BA Keie300e TOHHBIX 3HaKa. Ecnu ock MocTa
nepecekKaeT OCTPOB, HA HEM JOMNONHUTE/ILHO YCTAHABIUBAIOT HE MCHEE
OHOrO OceBOro 3Haka. OCHOBaHUE 3HAKOB NOIKHO ObITh Ha 0,5 M riy6-
Xe, 4yeM ryOHHa MpOMEpP3aHus I'PYHTA.

B 30He BE€YHOU MEP3NOTHI 3aKPENUTEIILHBIC 3HAKH JIYYIIE YyC-
TpauBaTh Ha CKaJlaX WU IILIOOBBIX HaBalax. ECiu UX HET, TO BKallbI-
BaThb Ha IiyOuHy 2,4-2,6 M (Ha 1 M rimy6xe JesTeILHOrO Clost) C
YCTPOMCTBOM I'PaBUMHO-NIECYAHON OOCHINTKU. Pa3sMep XKene306€ TOHHOr O
3HaKa nmosepxy 20-25 cM, BHU3y 35-40 cwm.

lieHTp 3HaKa oTMe4daeTcs 3a0€TOHUPOBAHHBIM B HETO M BbI-
CTYIAIOLLMM HaJ BEPXHUM TOPLOM INTLIPEM MU PENLCOM ¢ KPECTOO00-
Pa3HOM HACEUYKOM, 3aMMHJIOM, TUOO BBICBEPIIEHHBIM OTBEPCTHEM.

BMecTo 6€6TOHHOrO MOHOJINTA 3HAK MOXKeT ObITh ClesaH U3
METAJIJIHYECKON TPYObI IMaMeETPOM HE MeHee 6 ¢cM unu o0pe3Ka pelib-
ca, HEXKHHUI KOHEL KOTOPBIX 6eTOHUpYETCst (OeTOHHbII IKOPE ). MOXHO

~JienaThk 3Hak BbicoTol 1,3-1,4 M Hajl 3eMJel Co CTONMMKOM NIt YCTaHOB-
KH TEOONITa, CBeTOAaNbHOMEpa. CTONMK AOKEH HMETh OTUEHTPU-
pPOBaHHOE OTBEPCTHE I CTAHOBOI'O BUHTA Meofie3M4ECKUX MpUOOpOB.

IIns ocnabneHus BIAUSAHUA pedpauuy Ha YrJIOBble U CBETO-
NaJIbHOMEPHBIE U3MEPEHUsT TNPH BLIOOPE NOjioXKeHusT IYHKTOB CTpE-
MSITCSI, YTOOBI JTYYH BU3HPOBAHUSA NMPOXONUAM BO3MOXHO BBIIIE HAf
3€MHOM ITIOBEPXHOCTBIO U NPENATCTBUSAMA. BbicoTa yya Haj NMpensTCT-
BUEM [OJIKHA ObITb HE MEHEE 3 METpPOB.

Ecnu mist obecrieyeHUusi Hy>XKHOM BBLICOThI 1yya BU3MPOBAHUS
HEOOXOAUMO IIOJHATh TEOMIOJIUT, TO Hal LEHTPOM ITYHKTA COOPYKAKOT Jie-
PEBSHHYIO MM METAJNIMYECKYHO MMUpaMHUJy CO CTOJIMKOM HaBEPXY AJIS
YCTAaHOBKM TECOJOJIUTA, BOKPYF NMUPAMHUJBI CTPOAT BBIIIKY C 1IOMOCTOM
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1 Habmronares.

[lepuogu4uecku nepej UCNOJAb30BAHHUEM IYHKTOB CETH JJIf
NPOU3BOJCTBA reofe3nYecKux pabor HeoOXOOUMO BBINOJIHATE KOHT-
POJILHBIE U3MEPEHHUS, KOTOPhIE JOJIXKHBI MOATBEPXKAATH JOCTATOYHYIO
HEMOABMKHOCTH NMYHKTOB. Korna paboThl N0 CTPOUTENBCTBY, PEMOHTY,
BOCCTAHOBJICHHIO MOCTa BelyTcs Ooble rofa, cTabUIbHOCTD MOJIOXKE-
HHSI NYHKTOB CETH PEKOMEHAYETCHA NMPOBEPUTH OfMH-JIBA pa3a B rof.
PesynpTaTsl U3BMEPEHUNA, BBITOJIHEHHBIX B PAa3HLIX LIMKJIAX, JOJIKHBI COB-

HagaTb B NIPpEACJIaX TOYHOCTH M3IMECPEHHUSA YTJIOB B pa3HbIX LIHKJIaX U HE

PEBBIIATE 27, TTie /1 - CPEHASA KBafjpaTHYeCKas OlMOKA H3MEPEHHS
yriia, BCKO pa3OMBOYHYIO CETh HaJl0 BHOBb OTHAOIIONATh, K3MEPHB BCE

HEOOXOUMBIC JIEMEHTHI, YPABHATH U BHIYUCIIMTH HOBBIC 3HAYCHHUS KO-
OpJHHAT MYHKTOB CETH, INIMHLI CTOPOH CETH ¥ MX JUPEKIMOHHBIE YTJIbI.

CxeMBl NOCTPOCHHUS MOCTOBBIX pa30HBOYHBLIX CETEN

MocToBasi TpHaHryIALMs

[TocTpocHHe pa3GHBOYHON CETH MOCTa METONOM TPHAHTYJIsl-
IIMH, T.€. B BU/IE CETH TPEYIOJbHUKOB, B KOTOPOH H3MEPSIOT BCE YIJIBI U
IVIHHBI OTAENBHBIX - 6A3HCHBIX CTOPOH, JOJATO€ BpeMs ObIIIO OCHOBHBLIM
METO/IOM.

IInst u3MepeHHs MepHBIMH npubopaMu (HMHBApPHBIMH HIIH
CTaNbHbIMH NIPOBOJIOKAMH, KOMNIAPHPOBAHHBIMH PYJIETKaMHU, LIKAJIOBbI-
MH JIEHTaMi) MecTo O6a3uca BbIGHpaloT Ha Gepery pekH, B MeCTax ¢
[UIOTHBIM I'PYHTOM, Ha POBHOM F'OPH3O0HTAJIbHOM y4acTKe ¢ OOLIUM YK-

JIOHOM He Gonee 2°,
OG6BIMHO MeCcTO Ing 0a3UCOB BLIOMPAIOT TaK, YTOObI OHM NPU-

MBIKaJIH K IIYHKTAaM, 3aKpEIUISIOLIMM OCch MocTa. [lJinHa 6a3ucoB NOJIXKHa

OBLITL TAaKO#, YTOOK! YIJIbI B CeTH GbIH He MeHbIIe 25-30°.
Meroguka u3MepeHu# MEpHbIMHU IprOOpaMU ONMUCAHA B CIIE-
nHanpHOM jmreparype [16]. OTMeTHM aMILBL, YTO 3TH U3MEPEHUS

OYEeHb TPYJOEMKH U BMECTO MEPHBIX IIpHOOPOB 1ie1ECO00Pa3HO HUCHOIb-
30BaTh CBETONAJIbLHOMEDP COOTBETCTBYMOILEH TOYHOCTH. Ilogxonsammm
IU1s1 3TOH Lenu ceetofanbHoMepoM sBisieTcss MCI-1M,o6ecneynBato-

it u3Meperue THH THAA 1o 300 M ¢ TOYHOCTBIO 2-3 MM, aTIpH OJ1a-
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FOMPUATHBIX YCIOBUSIX - 10 500 M ¢ TOYHOCTBIO 3-5 MM.

' s pa3busku MocToB WiuHOM 10 200 M pH OTCYTCTBHUHU CBE-
TOAJILbHOMEPA U HEOOXOTUMOCTH BBINOJHECHUSA JIMHEHHBIX H3MEPECHUH
MepHbIMHA PHOOpaMH CETh CTPOAT [15] B BHIe OJHOTO TPEYrOMBLHUKA C
6asucoM "B" (puc. 8.2 a), pellleHHEM KOTOPOro ONPENEISiOT IJIHHY
MOCTOBOI'O IIepexofa B npefenax BogHoro npenarcteus (AC).

o) 6) 6)3 .
8) AS T h B ;a) I ; EJE
) i 3) { ] L)

Puc.8.2. CxeMa ceTeit MOCTOBOM TPHAHTYISIMHU ( IBOMHBIC THHUM -
Ga3uCHbIE CTOPOHBI)

IIpu crpoutenscrBe MoctoB giuuHod 200-300 M nmoBbIICHNE
TOYHOCTH B KOHTPOJIL H3MEPEHMH JOCTHTAIOTCA NTOCTPOSHUEM ABYX Tpe-
yrompaukoB (1Q/ ¢ namepernem aByx Gasucos (puc.8.2, 6).

Haubonee 4acTo MOCTOBYIO TPHAHTYJISAIUIO CTPOST B BHJIE I'eO-
NE3UYECKHX YEThIPEXYTONBHUKOB (puc.8.2,8,r,1,¢,%,3,1).

11t KOHTPOJS TMHEHHBIX UBMEPEHUIR B FeOIe3HYECKOM YEThI-
pexyronbHuke (puc. 8.2, B) n3MepsioT iBa Ga3suca u Bce yribl IlocTpo-
CHHUEM YETBIPEXYroJbHUKA co3aroTcd IBa nyHkTa C u [, pacnonoxeH-
Hbl€ B CTOPOHE OT OCH nepexofa ¥ obpasyroiue yIoOHO pacnolOXEH-
Hy10 0a3y i pa3Horo BUja 3acey4yck npH pazOuBKE ONnop.

Haite Bcero MOCTOBas TPHUAHTYJIAIMS CTPOUTCH B BHJE JBYX
rCONEe3NYECCKIX TPEYTOJLHUKOB ¢ pasMellicHueM 0a3ucoB Ha OJHOM WU
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Ha pa3HbIx 6eperax (puc. 8.2, r).
Ecnn gadbHOCThL AEHCTBUS CBETONANILHOMEPA MO3BOMISAET, TO
Ga3iCHbIMHE CIIyXat Gonee [iMHHbIE cTOpoHbI (puc.8.2 u,e). Mamepenne

TVIMHHBLIX CTOPOH IOBLIIAET TOYHOCTh CeTH. CTpeMsACh NPUOIH3UTE
IIYHKTHI pa30MBOYHON CETH K ONOPaM, YToObI OBBICHTH TOYHOCTD BbIHE-
CESHHUA UX HEHTPOB B HAaTypy, Ip¥ pa0dOTe Ha IIMPOKKUX PEKax, pacloiara-
FOT ITYHKTBI Ha OCTPOBaX (€ECTECTBEHHBIX HII OTCBHINHBIX), CBasX, HE pe-
k1 (cm.puc.8.2 X,3). [Ipu umpoko# moiiMe Xopollne YCIOBHS IS pas3-
GUBOYHBIX paboT obecnieynBaeT cxeMa, M300paxKeHHasd Ha puc. 8.2 u.

B 3aBHCHMOCTH OT penbeda MECTHOCTH, YCIIOBHH CTPOUTEND-
CTBa, BOCCTAHOBJIEHUS, XapaKTepa TI'PYHTOB M KOH(UI'Ypaudu Oepero-
BOM JIMHUH MOTYT ObITH CO3[aHbl 1 MHOTHE APYrHe CXEMbI TPHAHTYJISA-

415158
JINHEUHO-yraI0oBas ceTh. [1IoNMMroHoMeTpus

I1o Mepe BHepeHus B IIPAKTHKY paboT CBETONAILHOMEPOB OC-
HOBHBIM METOJIOM NOCTPOCHUS ONOPHOM pa3OUBOYHOM CETH MOCTa CTa-

HOBUTCS JIMHEWHO-YIJIOBAs CETh, B KOTOPOH M3MEPAIOT I'OPU3OHTAJIb-
Hbl€ YIibl M JJIMHBI cTopoH. Yacrto [15] rakyro ceTh cTposT B BHjE ofHO-
o WM IBYX reofie3NYeCKUX YeThIPEXyronbHUKOB (puc.8.3,a).

u) C 0) D C 8) ] H T
F A 8 A B F

Puc. 8.3. CxeMbI IMUHEHHO-YITIOBOH CETH

Ecinu B ceTH U3MEpPSIOT HE BCce CTOPOHBI, TO MPEANOYHTAIOT,
€CJIH 9TO MO3BOJIAET AabHOCTh ACUCTBUSA CBETOAIBHOMEDPA, U3MEPSTE
6onee pauHHble (puc.8.36), Tak Kak u3MepeHue OONBIIMX pacCTOSHUM
BBLINOJIHAETCS. C MEHBIIMMH OTHOCHTEIBLHBIMU OIIMOKAMH, YEM KOPOT-

KHX.
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[Tpu OonblIKMX AMHHAX CTOPOH AN OCNalJIeHUsT BJIIUSHHUS BOJI-
HOM MOBEPXHOCTU Ha CBETOAAJILHOMEPHLIE H YTJIOBbIE H3MEPEHHUS ITyHK-
Thl ONIOPHOU CETH CTPEMSATCS pacnosiaraTh Ha BO3BBIILICHHbBIX y4acTKax
O6epera WM CTPOAT BLICOKHE 3HAKH. [1pu 3TOM U3MEpPEHHUS JYYILE Bbl-
[IOJIHATH B IIACMYPHYIO H BETPEHYIO mnorony. B ciiyyae HeGOMBILOA BbI-
COTBI JIy4a WM 3HAYMTEIbHON IIMPUHbI BONHOM Nperpaabl TEMIIEPATYPY
BO3[yXa JJs BBEOCHUS IOMNPABOK B CBETONAIbHOMEPHBIE U3MEPEHHS
NOJIE3HO U3MEPSATH HAl BOTOM.

YpoOHa s o6ecrieYeHUs CTPOMTEILCTBA ONOP MOTUI'OHOMET-
pHs, TAC BMECTO XOJia MPOJIOXEHHOI'O 10 OCH IEPEXO/ia WU KpOME 3TO-
ro XOJa MPOKJIafbIBAIOT OMMH WK IBa (110 pa3HbIE CTOPOHBI OCH) ITOJIH-
FOHOMETpPHYECKHX Xofa [15], MyHKTEI KOTOpBIX 0603HAYAIOT HA MECTHOC-

TH BCIIOMOraTeNbHyI0 pa30uBouHyI0 ock CJI (puc.8.4a) unu qBe Takux
ocu CIT u EE (puc.8.46,8).

Puc. 8.4. CxeMb!l TUHEAHO-YTTIOBOH CETH NPH OTCYTCTBHM BUIUMOCTH
BAOJEL Oepera

3akpenuB Ha JUHUAX xonaTouku 1,2 ,3,1", 2", 3", coorBeT-
CTBYIOIIME MUKETAXY UEHTPOB ONOP, CO3JAKOT YHOOHBIE YCIOBHA IS

pa3GHBKH ONOP - HANpaBJIEHHE Ha HEHTP OINOPh! ONPEAEIAETCH OTIOXKE-
HHUEM OT JIMHHM Xopa yria 90°.

PacriojioXXeHHble BHE 30HbI CTPOUTENBHBIX pabOT TaKHE MyHK-
Thl MOT'YT ObITH COXPAHEHBI HA BCE BPEMS CTPOUTENLCTBA, U MTOJIOXKEHUE

X MOXET ObITh JIEFKOIHpOKOHTp()JIHp()BaI-Ib [MOBTOPHBIMH U3MEPEHHSIMU
M [IpH HAJJOOHOCTH BOCCTAHOBJICHO.
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TpunaTepanus

B TpunaTepauuu H3MepsArOT TONBKO THHBI CTOPOH. Yarne Bce-
ro cBOOOJIHYIO TPHJIATEPALHIO CTPOSAT KaK CETh M€OAE3HYECKHX YEThIpE-
Xyro/lIbHHKOB. 110 H3MEpeHHBIM THHAM CTOPOH BBIMMCIIAIOT YIVIBI, a 3a-
TE€M KOOPAMHAThI MYHKTOB. TpHiaTepauus MpH MOCTOBBIX paboTax npH-
MEHSETCA OYEHb peNiko. CXeMbl TpUIATEpaldi NPUBENCHBI Ha pUC.8.3.

Puc. 8.5. CxeMbl TpunaTepalyu:
a - TeOie3UYECKHN YETHIPEXYIONbLHUK; O - IBa Y€ ThIPEXYrOJILHUKA,
B -CETh YEThIPEXYrOJIbHUKOB

IIpubnixeHHOe ypaBHMBaHUE Pa3OUBOYHOMN CETH

[IpocThie o popMe pazOUBOUHBIE CETH ¢ HEOOIBIINUM YHUCIIOM
NMYHKTOB M H3MEPEHHBIX BEJUYHH MOI'YyT OBITh YPaBHEHBI C MOMOIIBIO
MHUKPOKANBLKYJISITOPOB. Y pPABHUBAHHUE M3MEPEHHBIX HAIIPABJIICHUHN 3aMe-
HAIOT YpaBHUBaHHEM O0pa30BaHHBIX 3THMH HAINPABJICHUAMHU YIJIOB, HE
YUUTBIBasg UX B3aHMO3aBUCHMOCTH.

Y CIOBHBIE YpaBHEHHS CTPEMSTCA DELIaTh HE COBMECTHO, a
pa3feibHO, BBOOUMbIE Ha Pa3HbIX 3TallaX YpaBHUBAHMS IIONPAaBKHU B pas3-
HbIE YIUIbI CUMTAIOT paBHbIMU. OQ6eryasi BEIYUCIICHH, IEPEYHCIICHHBIE
YIIPOLLIEHUS IIPUBOJST K TOMY, YTO pe3YJIbTaThl YPaBHUBAHUA HECKOJILKO
OTJIMYAIOTCS OT CTPOroro PEIICHUs O METORY HaHMEHBIIMX KBaIpATOB.

OnHaKO IIpH BBHICOKOK TOYHOCTU H3MEPEHUN 3TH OTIIMYUSA HECY-
ILIECTBEHHBI, YTO IIO3BOJISIET UCIIOIb30BaTh Pe3y/bTaThbl IPHOITHKEHHO-
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IO YpaBHHBAHHA B MOCJICHYIOLUIMX HHXEHEPHO-TEOE3UYECKUX paboTax
[15,17,18].

B T0 e BpeMs NPU CTPOUTENILCTBE MOCTOB, OCOOCHHO 0OJIb-
IIMX ¥ YHHKAJbHbIX, HEOOXOQUMO npggignﬂ'rb OCTOPOXXHOCTEL H IIOBTO-
PHUTH YPaBHUBAHHE CETU CTPOrUM METONOM Ha DBM, utolsl yoepuThes
B OTCYTCTBHH OOJIBILIMX PACXOXKACHU.

[TpubnuKeHHOES YPABHUBAHUE TPHAHIYIISALUUA UIIH THHEUHO-YT -
JIOBOH CETH BBITOJHAIOT B cheytomeM nopsaake. CHavana peuaioT He
UMeEroLIne OOIIMX HEU3BECTHBIX YCIOBHBIC ypaBHEHUS UrYp. ITO pe-
[ICHHE CBOTUTCH K PABHOMEPHOMY pacHpelesIEHNIO HEBA3KU KaXKAOH
(hurypel MeXy ee yriiamMu. 3aTeM IMOOYEPENHO PELIAXOT IPOYUE YCIIOB-
HbIC YPABHCHUS.

OnpepenseMpie P 3TOM MONPAaBKH OTPAHUYUBAIOT CIENYIO-
IIMMH AOMOTHATEJILHBIMY YCIIOBUSAMM:

- HOBbLIE MONPAaBKHU HE MOJIXKHLI HAPYIUATH PAHEE YIOBJICTBO-
PEHHBIX YCIIOBUH,

- 11 Oo0JieryeHus BbI‘IIfICJIIEHHﬁ HOBBIC ITOIIPABKH B pa3HbIE YT-
JIBI MPUHUMAOT PABHLIMHU MO a0CONIOTHON BEJIUYMHE.

I1py OTHOCHTENBLHO HUBKOM TOYHOCTH U3MEPECHHUS PACCTOSHUAM,
110 CPAaBHEHUIO C TOYHOCTHIO U3MEPEHUS YIJIOB, YCJIIOBHBIE YPABHECHUS
CTOPOH HE COCTaBNAIOT. MI3MepeHHbIe IIUHBI CTOPOH UCITONB3YIOT IS
TOr'O, YTOOBI OT KaXJOH M3 HUX B OTAECNBHOCTH BLIYMCIMTD JIUHY CTOPO-
HpI, JIeXalleH Ha OCH MOCTOBOTQ, repexofia. M3 HECKONBKHUX IONyYeH-
HbIX pe3ylbTaTOB BBIOUPAIOT CpefHee. B mocnenyromeM IIMHy MOCTO-
BOro Nepexoja NCHONL3YIOT KaK UCXOMHYIO ISt BBIYUCIACHUS OKOHYa-
TEJILHBIX JJIMH BCEX CTOPOH CETH.
[Tpumep. Y paBHHBaHHE MOCTOBOM NOJHUTOHOMETpHUH (CM.pHC.8.2,a).

To4HOCTb U3MepeHus yrioB -3", pacCTOSHUH - 3 MM.

CucTeMa yCIOBHBIX YPaBHEHMIH COICPKUT OJHO YCIIOBHOE ypaB-
HEHUE (PUTYpbl U IBa YPABHCHUSA KOOPJHHAT. BbhIyHCcIeHHE CBOOOTHOrO
YJI€Ha YCAOBHOIO ypaBHeHus QUrypnl (yriIoBOiX HEBA3KH XOJia) ITOKAa3a-
HO B Ta61.8.1.
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Hi3MepeHHbIe ¥ ypaBHEHHbIE YIJIbI

Tab6auma 8.1

Homep U3MeperHbIi : . Y paBHEHHBIN
yrjaa | yroan J3; U; JIEHHBIN IO~ ¢ {yrox
npaBkod U

330954'02,1"} -0,8" | 330954'01,3"| -2,5"| 330953'58,8"
333901'04,0" | -0,7" 333901'03,3" -2,5"| 333°01'00,8"
31916'53,6" -0,8" 31916'52,8" | +2,5"| 31916'55,3"
24948 03,0" -0,7" 24948'02,6" | +2,5"| 24948'05,1"

720°00'03,0" | -3,0" 720°00'00,0"; 0,0" | 720°00'00,0"
Wy = +3,0 | l

HeBs3ka B BUi€ NEPBHYHLIX MOMPABOK pacHpefesieHa Ha Bce
yribl. JIJIS COCTaBIEHMS YCIIOBHBIX ypaBHeHHI KoopauHaT (Ta6i.8.2) uc-
MOJIL3YIOT UPEKUHUOHHBIH yron of,,=0°00'00" u yriabl, ucnpaBneHHsle
NEPBUYHBIMH NOMPaBKaMH. 3aTEM BBIYUCIISIIOT JUPEKIIMOHHBIE YTJIbI U C
HCIIONIBL30BAHUEM U3MEPEHHBIX PACCTOSHUN ONPEHC/ISIOT NpUpallcHUS
KOOPIHMHAT.

Y cnoBHbIC YpaBHEHUs! abCUUCC ¥ OPAMHAT COCTaBJISIIOTCS CO-
I71acHO (popMyJiaM:

Yron ucnpas-

W N =

COSG{: U.S‘I+COSG{2 Usz +cosd; 2};3+ cosdy Usy A I2.1 Uz ™ 493, 2[3 B
~AY,, Uyt Wx=0,

stnd, U, +stnd, Usy +Stnd ; Uss +Sind Usy# 4 X 1 Uy + 8 X5, Us#AXy Ut
+ u)g =0,
rge USl - NIONpaBKa B JUIHHY | -¥ CTOPOHBI XO/1a;

Y, - monpaeka B L -#f yron (B paguaHax);

A X, 0y s~ IPHPALICHNS KOODMHAT MeXJTy YHKTaMK ku 0

Wy, Wy - CBOOOHBIE YJICHBI

Wy = AX,+4K,3 1 AKs 74Xy,

w%f:'ﬂyfz t4Y,;*4 Yy, *44y,
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Vs, 089V, + U3 - 087Uy, 0V, +202V, +231Y," ~0,007=0
045U, +007 V53 - 0,49 Uy, 428, -31U 415V, +0005=0 .

YTo0b!I HE HapyLaTh YCIIOBHS (PHI'YPBI, IOJIOXHKM:
.U'-W U'Hf - W U o 2/:
IIpu 3TOM OCTpBIE YTIIBL ‘B, Jg ,, 35 U f3, IONY4aIOT OfMHAKOBbIE BTOPHY-
HLIe nonpaBkd. Beipa3uM NONpaBkHM B pacCTOSHUS B MUJUITUMETpaAX, a
MONPABKH B YIJIbl B CEKYHaX. [ 3TOro cBOGOAHBIE YIEHbI, BEIYUCIICH-
HbIE B MeTpax, Hafio yMHOXHUTh Ha 1000, a xoaddument npu nonpas-
xax B yribl - Ha 1000:p"=0,004848, Torna nonyyum:
Y,-0,89 U, + U4-0,87 Us,-210V -7=0,
045Vs, +0,07Y; -0,49Vsy +0,08U +5=0
[TpuHSB Beca yriloB ¥ paccTosHuit pasapiMu (P1=1), cocTaBum
¥ pEIIMM HOPMAJIbHLIE YPaBHEHUS:
7,959R, -0,072 %, -7=0;
-0,072 £, +0,045 £, +5=0;
£, =0,781 £,=-10,898
Ilo popMmynam:
bopy Ui=9,(Raa,+Rs 8, + ... +4, 7,),
Vem §alka 3,7 £ by 7. vy 2,

U= 9 ( Aa ﬂn*‘fa’ Bt thyt,,),
ree 9y =1/p; - o6paTHsIit BeC L - YO H3MEPEHH, HAXOTUM:

Usy =0,8mm; U, =-5,6 mp;  U,=0; Ug, =4,7 mMm;
V"= Uy =25 U= U =425
HcnpaBUB HaWACHHBLIMH MONPAaBKAMH PAaCCTOSHHUSA U YIJIbI,
BHOBb BbIYHCIIMM, HO YK€ YPAaBHEHHbBIC 3HAYEHHS TUPEKUMOHKbBIX YIJIOB
i TIpUpaiueHuii KoopauHat (Tabin.8.3).
Buraucnenne npupaiieHU KOOPAMHAT.
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Tadbnuua 8.2

CTOpOHaII/IamepeHH()e HUpeKUHOHHBINA | IIpupainesns KOOpIMHAT, M

1I;;acc'nz:mm«w:‘,, yromn X n

AB 428450 0°00'00,0" | 428,450 0

BC  |445834 153901'033" | -397,303 | 202,283

CD  |385241 44017's6,1" | 384,157 2% 878

DA |475306 209005'58.7" | -451,311 251,156
| We=-0,007 | Wy=0,005

;

Y paBHEHHbIE PACCTOSIHUSA, TUPECKUMOHHBIE YIJIbI U IIPUpALLCHUS

Tabnuiua 8.3

—_—

CropoHa| Y paBHEHHOE | Y paBHEHHbIH | Y paBHEHHbIE IIpUpaLCHU
pPacCTOsIHUE, | TUPEKLHUOHHLIA | KOOPOUHAT

: R

AB  |4284508 0°60'00,0" 428,451 0

BC  |4458284 153901 00,8"| -397.296 202,285

CD 385,2410 4017°56,1" 384,157 28,878

DA |4753107 209906'01,2" | -415,312 -331,163
0,000 0,000

[TpubaBinss npupailicHUS KOOPIUHAT K 3aJaHHbIM KOOpAUHATaM
MCXOIHOrO NMyHKTa A, OUH 3a APYTUM BBIYUCISEM OKOHYATEJLHBIE
(ypaBHeHHbIE ) KoOpauHaThl nyHkToB B,C,I.

MeToauka HUBEIMPOBaAHUS

BbICOTHYIO CeTh MOCTa CTPOSAT METOIOM T'€OMETPUYECKOTO HU-
BenupoBanusd. Husenuposanue I1 knacca npUMEHSIOT AJsl NOCTPOEHUS
BBICOTHBIX Pa30MBOYHBIX ceTell IpoTSkKeAHOCThIO Ooiee 1 XM M i Ha-
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omoneHni 3a gedopmanuamu Mocta. Husenuposauue I1 knacca BbI-
nonustotr kupeaupamu H-0,5,Mv-002 mme A-007 ¢ ucnons3oBaHHeM
IITPUXOBBLIX MHBAPHLIX peeK. Kaxayio TMHUIO HUBENUPYIOT ABaX]bI B
npsMOM ¥ OOpaTHOM HallpaBJIEHUSX C COONIONEHUEM TpeOOBaHUM, MPH-
BEIEHHBIX B Ta0. (8.4).

OCHOBHbIE TEXHUUECKUE TPEOOBAHUA U JOMYCKH
IpY HUBEIUPOBAHNH

Tadbnunga 8.4
[Tapamerp Homycku
__Knacc guBenpoBaHus

- I _f I 1 1y
HopManbHag JyiMHa BA3HPHOTO Jy9a,M 65 75 100
HepaBeHCTBO pacCTOAHMA OT HUBEIHPA | I 5 5
710 PEEK Ha CTaHIIVH, M
Hakonnenne HepaBeHCTB paCCTOSHIN, M 9 5 10
BricoTa ny4ya BU3HpOBaHHs Hall 0.5 03 0.2
IIOBEPXHOCTBIO 3EMJIH, M, HE MEHEE l ’ ’

PacxoXxjeHus B IPEBLILNICHASAX HA
CTaHIUH, BBMUCIEHHBIX 110 Pa3HbIM 0,7 3 S
HiKaJlaM peek, MM

PacxoxeHud B IPEBHILIECHUAX,
MOJYYEHHBIX U3 TIPAMOIO 1 0OpaTHOrO
XONOB, MM j
rae L B KM, KOTJia CpeRHee YHCHO0
CTAHIUN Ha I KM:

!

MeHblIE 15 SVL 10VL |
6onbie 15 6VL ’
[JonycTuMas HEBsI3Ka XO/la HITH SV LOVE | JOVE

NOMUroHna, MM 1

Husenuposanue Il xnacca npUMeHSIOT ISl TOCTPOCHUS pa3-
6uBOYHEIX ceTei anuHoM no 1 kM. ITpumensror HuBenupst H-3 n H-3K
C HCIIOJIL30BaHUEM LIANICYHBIX peeK.

HusenupoBanue 1Y knacca NIpUMeHSAIOT J1s ONpeneieHHs Bbl-
COT BPEMEHHBIX peNnepoB. X0oabl HUBEIUPOBaHud 1Y Kiacca npokiajbl-
BAIOT MEXJy MOCTOSHHLIMM PeNiepaMU B OJHOM HarnpasjieHuH. [Ins HU-
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BEJIMPOBaHUS NMpuMeHsoT HuBeauphl THIIOB H-3 1 H-3K ¢ xoMmnexk-
TOM LIAIIEYHBIX peexK.

Pa30uBKa LIEHTPOB OIIOp MOCTOB, 3CTaKajl U MyTECNPOBOJIOB

IIepen pa30uUBKO# LEHTPOB ONOP YTOYHSAIOT MHKETAXHOE MOJIO-
XEHHE HUCXONHBIX TOYEK; IPOMEPAIOT PACCTOAHHE MEXKIY MCXOTHBIMH
TOYKaMU pa30UBKH U 3aKPEIUIAIOT MX 3HAKaMY; EPEHAIOT BBICOThI Ye-
PE3 BOGOTOK ¥ YTOYHSIOT BBICOTHI PENEPOB, MPEABAPUTEIILHO 3aKPEIIHUB
X Ha MECTHOCTH (PYHAAMEHTAIBHLIMY 3HAKAMH, YCTAHABIMBAKOT 3HAYC-
HUS KOOPIMHAT TOYEK ONOPHOM CETH.

[ 8

445 15 6

A
- 44 3

K43 4 M

Lo L4 Lo L3 L4 Ls L'n

Puc. 8.6. Cxema pa3GHBKY HEHTPOB OIIOpP MOCTA

Pa30uBKY HEHTPOB ONOP B IUTAHE TPOU3BOMIAT BIOJL OCH CO-
OPYKE€HUSA WIH [0 CTBOPaM, NApaNIENbHO 3TOH OCH, pacITOJIONKEHHBIM 34
IpeaenaMi CTPOUTENbHBIX padoT. IIpoekTHbIE paccTOSIHUS OTKJIaAbIBA-
IOT OT UCXO/IHBIX TOYEK JIO LEeHTPoB onop (puc.8.6) unu ux ay6nepos
(puc.8.7) u NpAMBIMH YIJIOBBIMH HJIH CTBOPHBIMYA 3aC€4KaMH ¢ TOYEK
6asuca (puc.8.8) [8] unu ¢ nyHKTOB MOCTOBOM TpHAHTYyNALMK, TPAIATEPA-
LMY WM TOYEK JIMHEHHO-YIIIOBOM ceTH (puc.8.9)

JIuHewHble HaMepeﬁHﬂ IPOU3BOJAT CBETOJAaJIbHOMEpPaMH, a
TaKXe JIEHTAMH M METAJNIMYECKUMH PYJETKaMH 1O CrelMaJbHBIM MOC-
TKaM, YCTPOEHHBIM Ha CTOJOHKAX MO CYXOMOJIY U Ha CBasX 4epe3 peKH
HeOOJBINION ITYOHHBI WM 10 BMOPOXKEHHBIM B JIE/I TPOKJIAIKAM.



Puc. 8.7. CxeMa pa36UBKHU HEHTPOB OMOP € HCNOJIL30BAaHUEM NyOIepOB

Crnioco6 HenoCPEACTBEHHOTO OTIOXEHMSI IPOEKTHBIX PacCcTOsI-
HAK OT HCXOIHBIX ToYeK A 1 B BIONbL MPONOALHON OCH COOPYKEHHUA JIO
[IEHTPOB oNop nepexopa - Touek 1,2,3.4,5,6 (cM.puc.8.6) - pexomeHny-
eTCs IPUMEHATh NIPY BCEX YROOHBIX ciyyasx. [IpoekTHble paccTosHus
3THM CIIOCOGOM OTKJIAALIBAIOT C MOBBIIIEHHO! TOYHOCTHIO B IIPSAMOM U

o6paTHOM HaIpaBNEeHHUIX,

[Ipn uaMepeHHIX MEPHBLIMU [IPHOOPAMH BBOJIST ONIPaBKH 3a
TEMIIEPATYPy ¥ KoMIapupopauue npuodopa. X onpenensitoT 1 BROAAT B
H3MEPAEMBIE PACCTOSHUS HA KaXKJIOM IPOJIETE.

[Tonoxeuue TOYEK HA MOCTKAX DUKCHPYIOT I'BO3AUKAMU C TIO-
CAEAYIOLUM MIPOEKTHPOBAHUEM UX OTBECOM U 3aKPEILICHUEM CrIeHHAb-
HbIMU 3HAKaMH WY CTOJIONKaMH.

Pa30uBKy 1eHTPOB OIOp € TOYEK OCH, NAPAIICILHON OCH CO-
OPYKEiUs, IPOU3BOAAT BROJb NEPHECHAUKYIAPOB, MNOCTPOCHHBIX B 9TUX
TOYKAaX C IOMOLLIBIO TEORONUTA. PaccTOAHMSA MEXKY TOUKaMy pa3ObnBOY-
HOH OCH, NapajjIeILHON OCH COOPYXEHUS, M LEHTPAMH OIOpP U3MEPSIOT
OOBIYHBIMH JICHTAMH, PYJICTKAMH UJIH faibHOMepaMH (cM.puc.8.7).

IIpu BO3BEACHUH MAJIbIX MOCTOB C OfHOI'O KOHILa COOPYKEHHS
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pa3pelaeTcs MPOU3BOAUThL Pa36HBKY LIEHTPOB OTOP MOCIEN0OBATEIbHbI-
MH IIPOMEPAaMH PAaCCTOSHMHM MeXIY HUMH IO OCH COOpyXecHus. [lpu
3ITOM KaxKfas CTpOSALLAsiCs onopa pa3buUBaeTCs Ha IPOEKTHOM PacCTOs-
HHAM OT BO3BEJCHHON NMpeMpIAyiHeil (T.€. Ha pacCCTOSHUM MEXIY CMEX-
HbIMH IIEHTpaMH Onop). DTOT crocob UMeeT 3arac TOYHOCTH M JAaET BO3-
MOXXHOCTDb NOCHEAYIOHIeH YaCTUYHON KOPPEKTHPOBKY NONOXKEHHUS KaXK-
noit onopsl. [JaHHBIA croco6 HETOMYCTHM IIPH "'BCTpPEYHOM" cnocobe
MPOM3BOACTBA PAbOT (C AIBYX KOHIIOB COOPYXKEHMS ) TaK KaK NPUBONHMT K
HaKOIUICHHIO MOTPEIUHOCTEN B MECTE BCTPEYH.

[Ipu pa3buBke UEHTPOB ONOp CNOCOOOM 3aCE€YKHM C IIYHKTOB
MOCTOBOH ONIOPHOM CETHU IOJIO-
XEHHEe Kaxaonl pa3buBaeMOM
OTIOPBI HE 3aBHUCHUT OT pa30MBKH
NPYrux, ¥ MO3TOMY HX CTPOH-
TENLCTBO MOXET NPON3BOATH-
Csl HE3aBUCHMMO InpH J0O0OM
crioco6e MPOU3BOJCTBa paboT
(BCTpEeYHOM, MOCJIEA0BATENb-
HOM HJIM MPOU3BOJILHOM ).

Ina pa3OGuBKH LEHT-
POB OIOP YIJIOBBIMH 3ace4KaMu
pPaCcCYATBIBAIOT Pa30HBOYHBIE
yribl 3ace4k. MIX HaxopmsT Io
MAPEKIMOHHBIM yrjiaM, HaWieH-
HbIM M3 pelleHus OGPaTHOM re- Puc. 8.8. CxeMa pa3OGHBKH HEHTPOB
one3nueckolt 3anaun (1o koop- OMOP YIIIOBLIMH 3acCeKaMK € TOYEK

MMHATAM [IYHKTOB TPHAHTY IS Oasuca

1 MPOEKTHHIM KOOPMHATAM LICHTPOB OIOP) WM B3 PELUEHHS TPEYrOJIb-
HUKa MO JBYM CTOPOHaM U yIyly MeXay HUMH. Pe3yinTaThl pacyeToB
BHOCAT B YepTeX pa3OMBKHU HEHTPOB OIIOP.

IIpn pa3buBKE LIEHTPOB ONOpP CIIOCOOOM YrIOBOH 3aCe4KH
MYHKTBI pa30UBKH LEeJIECO00pa3Ho pa3mellaTh Ha 6a3uce, mpoxXogaueM
NapaieNbHO OCH COOPYKEHUS WU MO HEKOTOPHIM YIIIOM K HEH. ,
Yrasl 3acedek npu Toukax 1,2,3,4 (cM.puc.8.8) nomkHb! ObITHL HE MEHEE

30 u #e 6onee 1509, [ns BLINONHEHHUS 3TOTO YCJIOBHSA 3aCCUYKY MPOM3-
BOASAT C JAOMOJIHUTENbHbIX TOYEK 6a3uca, IPENyCMOTPEHHbBIX B pa30oH-
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BOYHOM YEPTEXE M XOPOILO 3aKPEIIEHHBIX HA MECTHOCTH.

LleHTphl ONIOp 3aCEKAIOT ¢ TpeX To4eK (C AByX GOKOBBIX H C
0CeBOil - MCXOHOI). TTpy JOMYCTHMOCTH MOIPEIIHOCTH B TAKOM CTBOP-
HOY 3aCeUKe MOJYYEHHYIO TOUKY MO NEPNEHIUKYIISAPY CMEIAIOT Ha OCh
COOPYKEeHU4.

Puc. 8.9. CxeMa pa30uBKH HEHTPOB OMOP YTJIOBBIMU 3aCEYKAMH C
NYHKTOB MOCTOBOH TPHAHTYJISIIMU

J1 BOCCTAHOBJICHHS TOYKH LEHTPa ONOPbI B IPOLIECCE CTPOU-
TENLCTBA HAllPABJICHUE 3aCEYEK KaXKAOH OMOpPbI 3aKPEILISIOT ClIeAallb-
HBEIMU BH3HPHBIMHU 3HaKaMu Ha NPOTHUBONOJIOKHBIX Oeperax pexu B Mec-
TaX, HE 3aTOILISEMBIX IABOJKOM.

st pa3OMBKU OTAC/BHBIX 3JIEMEHTOB OIIOPHI IPH €€ CTPOHU-
TEJILCTBE YCTAHABIUBAIOT FOPU3OHTANBHYIO OOHOCKY. Ha 0GHOCKY BEI-
HOCSAT OCh COOPYKEHHSA U NEPIICHTUKYIIIPHYIO €H OCh OIIOPEI.

ILleHTphl onop 3akpemyistoT Ha Oeperax BEPTHKAIbHbIMH

CTBOPHBEIMH NNockocTsMH {puc.8.10) n npubnuxenno-6aKkeHaMy HIH
[JIABAIOLLMMH BEXAMH.

bonee TouHO pa3zGUBKY NOJOXEHHUSA LIEHTPOB ONOP B TAKHUX Me-
CTax MPOU3BOJAT NOCJIE OTCHINIKH WJIM HAMBIBA OCTPOBKOB MJIM YCTAHOB-
KW B MMX (DYHIAMEHTOB ONOP € NOMOIIBIO OIYCKHBLIX KOJIOUEB.

Ilpu coopyxkenuu orop B rnybOKHX peKax Ha cBasX-000JIouKax,
ONMYCKHBIX KONMOAUAX UJIM KECCOHAX pa30MBKY MX NOJOXKECHUS BENYT B [iBa
npuema. Brayane HaxondT nosyioxeHue eHTpa ONnophbl, NOKBOAAT K MEC-

Ty Ha I1aBy arperarT [JIsi COOPYKEHUs! ONIOPHI U 3AKPEIVISIOT €T0 SIKOps-
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Mi. Onpenenus nNojJoXeHNe
YCTAHOBJICHHBIX Ha arperare
BCEX MapOK OTHOCHTEJILHO
LIEHTPa OMNOPLI, B HaNpasJie-
HUH OCH MOCTa yCTaHABJIMBA-
FOT KapKachl C THe3aMHU i
CBaM WJIM NOABOUMBIE HA
IUIaBY ONTYCKHbIE KOJOMIIBI.

Ilocne ycTaHOBKH
HU3a KOJIOALIA HAa T'PYHT €ro
MOJIOXEHUE YTOYHSIOT, 4 B
npoiecce JalbHEHILETO OIY-
CKaHUs BbHIPABJIAIOT B COOT-
BETCTBUH C npoekToM. llpu
ONMYCKaHUU KOJIOJLIEB BEAYT
HaOIIOCHUS 3a KPEHOM UM CMEIEHUEM HX LIEHTpa OT 3aJaHHOro MNoJIo-
XEHUS U 33 ITyOUHOMN NMOTPYXKEHUS C IOMOLLULIO YCTaHAaBJINBAEMEIX Ha
KOJIOTIAX pPeeK U Mapox.

Ilo okoH4aHuH paboT HO YCTPOUCTBY OCHOBAHUS OIIOPHI TPOU3-
BOIAT OOJIEE TOUHYIO pa30OMBKy €€ LIEHTpa, pa3buBasd NPOROIbHYIO i T10-
IEPEYHYIO OCH U 3aKpeIuisis
UX Ha omope uim OOHOCKeE. £
3aTeM BEAYT CTPOUTEILCTBO

CaMoH OMOPBL.
B xopme cTpouTens- 'hh.@ B

Puc. 8.10. CxeMa 3akpenyeHus Ha
beperax LIEHTPOB OIIOP BEPTHKATLHBIMU
CTBOPHBIMH ITUIOCKOCTSIMH

P -

CTBa IMOJIOXEHHE UECHTPOB '
OIIOp HEONHOKPATHO NMpOBE-
PAIOT U YTOUYHSAIOT, HCIIOJb3Ys
I 9TOTO CTBOPHbLIE BH3UP-
HbIE€ 3HAKH.

Ha rny6okux pexax
B TOYKaX, 3aKpelIeHHBIX Puc. 8.11. Cxema onpeneneHus

IMJIIAHOBOT'O ITOJIOKEHUA OIOPBI C TOYCK

MIaBalOIMMU BE€XaMH , YCTa- .
MOCTOBOM TPHAHT YJISIINH

HaBJIUBAIOT OCHOBAHUSA OINOP

(cBau-000JI0YKH, ONYCKHBLIE KOJIOMILI) Ha maBy. [TnaHoBoe nonoxkeHue
KaXJI0r0 OCHOBAHUS ONOPLI ONPEALIAIOT U3 TPEX TOUEK MOCTOBOU TPHU-
aurynsiuuu (A J1LF - (puc.8.11), Bu3upys ¢ HUX TEONOIUTAMHU Ha MapKH
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(m,0,m), YKpenIeHHbIe Ha OCHOBaHHH OMOPhI (OMYCKHOrO KOJIOAUA) HITH
Ha paMHOM Kapkace (cBan-000JI0uKH).

[IpH HCMONB30BaHMUU CBETOHNAIILHOMEPOB HEHTPRI ONIOP MOTYT
ObITh OMpeNENIEHb! NTO MPOSKTHLIM PACCTOSIHUSM OT HCXOMHOM TOYKHU 6e3
YIJIOBBIX 3aceyek. s 3Toro npubop yCTaHaBIUBAIOT B HCXOTHOM TOYKE
(cMm.puc.8.6, TOUuKa A) M CTPOro Mo MPOEKTHOMN JIMHUH (10 OCH MOCTOBO-
ro nepexojia) HaMe4yarT MECTa MOJIOXEHUS OIOp, ONPEAEISs CBETO-
NAJILHOMEPOM TOYHOE paccTosiHie. [lonydeHHbIe pacCcTOssHUS CpaBHUBA-
IOT C MPOEKTHBIMY, ONPENEIAIOT MONPABKH U, OTKIAAbIBas UX B COOT-
BETCTBYIOILLYIO CTOPOHY BAOJIb IIPOEKTHOM JIMHUM, OIIPEAEIISIIOT IIOJIOXKeE-
HHE LICHTpa KaXaou onopsl. PaccTossHue fo BCEX NOJYUYEHHBIX LICHTPOB
onop co BTOpoi ucxogHoi Touku B (cM.puc.8.6) KOHTPOTHPYIOT.

Pa36uBounsie paboThl HAYHHAIOT NTOCNIE BOCCTAHOBJIEHHUS OCEl
MCKYCCTBEHHBIX COOpYXeHHiA. [IonoXeHue nonepeynoi ocu Uiy rpaHu
KaXJI0# OIOphl MOCTA ONPEHEISIIOT C ITOMOLIBIO TeopoauTa. s aToro
TCOHOJIUT YCTAHABIUBAIOT HAJl LIEHTPOM OITOPBI U HAIIPABJISIOT 3PUTEIb-
HYI0 TpyOy BIONBL OCH TPACChl HA BEXY, CTOSIIYIO B UCXOTHOM TOYKE MOC-
TOBOro nepexona. IIpu 3akperuieHHOM uM6€ NOBOPOTOM aIHadbl OT-
MEPSIOT MPOEKTHLIN YTOJI U MO HANPABJICHUIO BUSUPHON OCH 3PUTECIIBHOM
TPpyOBI BLICTABJIAIOT BEXH HA JIMHUU NMPOONLHON OCH ONIOP MOCTA.

'eone3mdecKue paGoThl IPH MOHTaXe COOPHBIX KOHCTPYKIMI
COOPYKECHHM

Ilepex MOHTaXXOM NPOBEPSIOT pa3sMepbl COOPHBIX KOHCTPYK-
LIUH, TIOMELIAIOT Ha HUX MOHTAaXHbIEC PUCKH, Pa3OMBAIOT OCHOBHbIE OCH
COOPYXKEHUs, YCTaHAaBAUBAIOT OOHOCKH H HAHOCAT HA HUX HaNPaBJICHUA
Pa30UBOYHBIX OCEM U MIOJIOKEHUE NNPOECKTHBIX FTOPU3OHTOB.

K MOHTaxXy QyHIAMEHTOB ONOP COOPYKEHUS NPUCTYIAIOT IO-
CJIE€ TOrO, KaK BBIPOIOT KOTJIOBAH U 3aYHCTAT MHO B COOTBETCTBUH C IIPO-
C¢KTHOH OTMETKOM. IIpn ycraHoBke YHAAMEHTOB HECYIIMX KOJOHH
BJIOJIb IOMEYEHHBIX Ha OOHOCKE MPOROJILHBIX Y NONEPEYHBIX OCEH HATS-
'MBAIOT NPOBOJIOKH U UX ITepeceyeHus MPOEKTUPYIOT OTBECOM B KOTJIO-
BaH. Haj nmony4eHUbIMUA TOUKAMHU LEHTPUPYIOT (PYHAAMEHTBI, OFHOBpE-
MEHHO pa3BOpayMBasi UX I'PaHH BAOJIL CTBOPHBIX OCEH.

[IonoxeHue MpONOJbHBIX U NMONEPEYHBLIX OCEH (PYHIAMEHTOB

[IOMeYaroT PUCKAaMH Ha rpaHsiX CTaKaHOB (PYHAAMEHTOB, a JJHO CTAKAHOB
HUBENPYIOT.
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I1pu ycraHoBKE KOJIOHH B CTakaHbl QYHIAMEHTOB PHUCKA CTaKa-
Ha ¥ OCEH OCHOBAHHUA KOJIOHHbI JOJIXKHBI ObITH COBMELIEHBI, @ BEPXHHE
OCEBBIC PHCKH NPOJOJIbHON U NONEPEYHON OCEH NOJIKHBI HIPU 3TOM JIe-
XKaTh B O{HOH BEPTHKAILHOM ILTOCKOCTH C HUXKHUMU. TaKyIo YCTAHOBKY
KOJIOHH B OTBECHO€E IIOJIOXKEHHE IPOU3BOAAT C MOMOIIBIO TEOOINTOB,
CTOSIIHX BROJb oced pyHgameHTa. [Ipu ycTaHOBKE OHOBPEMEHHO BbI-
BEPAIOT BLICOTHOE TTONOXEHUE KOJIOHHEI, TOOUBasi, IIpH HEOOXOMMUMOCTH,
B 3a30p ITOJ HeX OETOHHYIO CMECh.

[Ipu1 MOHTaXe COOpPHBIX 3JIEMEHTOB KOHCTPYKUHHU OTBECHOCTD
KOJIOHH ¥ YCTaHaBJIMBAEMBIX IUITUT Ha BLICOTE BLIBEPSAIOT BUMPHOM 110-
CKOCTBIO TEOJOJINTA, & YCTAHOBKY 0aJIOK M IUIMT B FOPU30HTAILHOMN ILIO-
CKOCTH - HUBEJIMPOM.

Ilepenaya OTMETOK Ha BbIlIEJIEXAIUE TOPU3OHTHI IPOU3BO-
IATCS HUBEJIMPAMHU C ITOMOLIBIO NNOABEIICHHON CTANbLHOM pyAeTKH. 4
HENOJBMKHOCTH PYJICTKH NOABEIICHHBIN K HEN I'PY3 OIYCKAIOT B COCYA
C BSA3KOH XHUNAKOCTRIO.

[Ipn nr060M U3 cnocoG0B MPOU3BOCTBA pa36HBOYHBIX U CTPO-
UTEJIEHO-MOHTAaXHBIX paboT AONMyCKaeTCsl YaCTHYHO KOPPEKTHPOBATH
IOJIOXKEHHE OTAENBbHBIX 3JIEMEHTOB COOPYXEHUS U LIEHTPOB OmOp IO
IAHHBIM UCIIOJHUTENBHBIX ChEMOK.,

[TorperHOCTE BO3BOMUMBIX OIIOP YYUTHIBAETCSA NPH pa3OMBKE
H pacrpenesieTcss MeXRy HUMH, B 3TOM cliyyae cpeiHeKBapaTH4eCKas
MOTPEUIHOCTL COOMIONEHUS IIHHb] IPOJIETOB ONPENCNAETCA 110 POopMYy-

JIEC .
1/2-*(&-1)2
My =M, (n-1)2"°

IAE€ My, - HOTPEMHOCTE ONOPLIL, IT - KOJIMYECTBO pa30HBAEMBIX OIOD;
n-1 - KOMU4eCTBO MPOJIETOB.
B Taxux ciy4asx HakalIMBaIOILasicsl MOTPEMIHOCTh B MOJIOXKE-
HUM KaXXIOr0 BO3BOJIUMOrQ 3JIECMEHTa MOXET B IIOCJIEAYIOUIUX 3Taax
CTPOHATEINILCTBA COKPAILATLCA U Nepepacnpenenarbes. [Ipn 3ToM B 3a-
BUCHMOCTH OT KOJIMUECTBA 3JIEMEHTOB, YYaCTBYIOIIMX B IIepepacpee-
JIEHUH MOTrPEIIHOCTEN, HCXOMHBIE OCH, ITPH OLIEHKE TOYHOCTH padoT, MO-

I'yT CABUTATLCA B TY WJIM HHYIO CTOPOHY.
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Ocoboro BHUMaHUsA TPEOYIOT reoic3n4ecKie pa30OHBOYHBIE Pa-
O0THI IPH CTPOUTENILCTBE HIMPOKUX MOCTOB B MOMEHT MOHTaKa IJIaB-
HbIX OaJIOK MPONETHBIX CTPOCHHH.

B nponecce ycraHOBKH 6alioK NPOUCXONUT HaKOIUIEHHE TO-
I'PEUIHOCTEN OT OXHOIO Kpas IMPOJIETHOI'O CTPOCHUS K APYI'OMY 33 CYET
[IOrPEUIHOCTEN H3TOTOBNEHUS H KOpOOIeHHs OaloK. B CBSA3M € 3THM Iie-
PER X YKIAAKON pEKOMEHAYETCA U3MEPATh ACUCTBUTENBHbBIE Pa3MEPDI
6anoK s NOCIETYIOWEro pacnpencieHus] paCCUYMTHIBAEMBIX TOrpeill-
HOCTEM NMOPOBHY Ha KpaiiHue Oajiku, a rie BO3MOXHO - MPOU3BOIHUTD
MOHTAaX I'JIaBHbIX 0aJIOK, HAUMHASA C CEPEAUHBI COOPY KEHMAL.

IlogpepMeHHble IUIOAAKH B NUIaHe pa3buBaioT crnocoboM
NPSIMOYT'ONILHBIX KOOPAHAT, a MO BLICOTE - HUBECIUPOBAHUEM HUX IIOJIO-
JKEHUA OoT OJIDKainIero pemnepa.

IIp# MOHTaXe NMPOJETHBIX CTPOCHHUN MPOU3BOMASAT AETANbHYIO
pa3bMBKY OCH MOCTA, BLIBEPSIOT HPSAMOJMHENHOCTh COOPKHU IJIaBHBIX

(p€pM, HX BBICOTHYIO YCTAHOBKY H BEJIMYHUHY CTPOUTEIBLHOIO NOIbEMA.

IIpu c6opke depM B nMposeTe nNpeaBapuTENLHO Pa3OUBAOT I0-
JIOXXEHUE CBaM BpEMEHHBIX ONOp H nopMocTeit. Ha nogMocTsix pa3bunsa-
IOT NPOROJILHYIO OCh ¥ pasMEICHUE KaXoH (hepMbl.

B npouecce MOHTaXa TCONOMUTOM COBMELLIAIOT OCEBbIC PUCKH
NONEPEYHBIX 0aJI0K C OCBIO MOCTA, a UX Y3JIbl CTABAT B COOTBETCTBUH C
3aflaHHOM ITPOEKTHOU OTMETKOM.

[Ipn MoHTaXe ClRegaAT 3a MOJOXEHUEM IPONOIILHON OCH H
ocafKaM# OIop. BhIBEPKY CTPOUTEILHOIO TTONbEMA BEAYT MHOIOKpAT-
HbIM HUBEJIMPOBAHUEM OHUX U TEX XK€ Y3JIOBBIX TOYECK BEPXHMX U HU-
XXHUX NOSACOB.

[Ipu c6bopke depM HaBECHBIM CIIOCOOOM ILNTAHOBYHO YCTAHOBKY
OJIOKOB BEAYT, COBMEL{ast OCEBbIE PUCKH KaXAOro noclenyroluero 6110-
Ka C OCbIO COOPY:KEHHUS, 38 B BEPTHKAJILHOHN IUIOCKOCTH - YCTAHOBKOH HH-
BEJIMPOM BepXa oOpe3a 010Ka B COOTBETCTBUU C €r0 NPOEKTHOM BbICO-
TOH.

Pa306uBKy ocelt u Tena peryasiUOHHbIX COOPYXEHMH BEAYT C

IIYHKTOB OMNOPHOW CETH, a YTOYHEHUE UX KPHUBOJIMHEHHOTO OYEepPTAHUS
NPOU3BONAT C TOYEK MIPOKIIALIBAEMOr0 BOIb HUX TEOJIOJIUTHOIO XOJa.
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st nepenayn OTMETKH B KOTJIOBAH MJIH Ha BLICOKOE COOpYXKeE-
HHE NOJBELMBAIOT Ha YKOCHHY pyieTKy (puc.8.12). Ha KoHue pyneTkn
KpemsT rpy3 Maccoit 10 10 xr, KOTOpbIi HHOIAA NOrPYXKAIOT B BEPO C
XHUIKOCTBIO, YTOOB! IOTaCUTh BO3HMKAIOILHE Ka4yaHUsA PYJIETKH.
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Ypobennass nobepxHocmb

Puc. 8.12. CxeMa BbIHECEHMSI NPOEKTHOM OTMETKH Ha JHO KOTJIOBaHa

B xadecTBe XHAKOCTH NPHMEHIOT OTpab0TaHHOE MAIlIMHHOE
MAacClIO WM BOAY C ONUJIKAMH. Y CTAHOBUB PEHKY Ha pernep, HUBENUPOM
GepyT OTCYEeTHI IO peiike "a" 1 no pyneTke "c”.

YcTaHOBYMB pEeHKY H HUBEJIMP Ha THE KOTJIOBaHa, OepyT oTcye-
ThI 110 pelike B ¥ 1o pyieTke o . OTMETKY TOYKM Ha fHE KoTjioBaHa H

BBIYUCJIAIOT MO (popMyIie.
H=Hpn+a-(c-d)-§,

rne Hpn - orMeTKa penepa.

OTtcyeThl IO peilkaM H PyJIeTKE PEKOMEHAYETCA AesaTh MpH
ABYX I'OPH3OHTaX HUBENUPA U B 00pabOTKY NPHHATL MX CpelHHE 3HaYe-
HHSI.

ITpy HeOGXOMMMOCTH B JUTMHY OTpe3Ka ¢ ol , ”3MEPEHHOrO py-
JIeTKO, BBOIAT NONPABKH 332 KOMIIAPHPOBAHUE PYJIETKH, 34 €€ TEMIIe-
paTypy H, €CIIU I'Py3, paCTATUBAIOILMHA PYJIETKY, CYLIECTBEHHO OTIMYACT-
CSl OT HMCNONb30BAaHHOrO NMPH KOMIIAPUPOBAaHUHU, TO M MOIPABKY 3a 3TO
OTJIHYHE.
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[TonpaBky 3a KOMIIAPHPOBAHKE ONMPEAEIIAIOT 110 hopMyIe:
A, =at{c-d)/t,
rre A€ - nompaska 3a KoMIapupoBaHHE HA BCIO IUTHHY £ PYJIETKH.
[TompaBky 3a TeMniepaTypy OnpeaestoT 1o opmyie:
at=d (e-d)(t-t,),
rpe ol - Ko3(pUIMEHT PACIMPEHUS METAILIA;
t u t, - TeMmepaTypa BO BpeMsl H3MEPEHNS U IPH KOMIIAPHPOBaHHH.
[Tonmpaska 3a oTIMYHE MacChl PacTATMBAIONIETO I'Py3a OT HC-
MOJIb30BAHHOI'O NIPH KOMITAPHPOBAHUH OIPEREAAETCA 110 popMyIe:
AP=(P-P )(c-d)/WE,
rae P u Po - Macca noiBeieHHOro rpy3a ¥ MCHo/Ib30BaHHOTO MPU KOM-
TApUPOBAHWY;
() - nolank NOMEPEYHOro CEYEHUS JICHTBI PYJICTKH,
E - MOIy/ib yIIPYTOCTH METAJLNA.

9. TEONE3UYECKUY KOHTPOJIb 3A PABOTOU
TTOPOXHO-CTPOUTEJIBHBIX MAIIIVH

['ecpesnyeckuil KOHTPOIIL 32 paGOTOH JOPOXKHO-CTPOUTEbHBIX
MAaIlIMH OCYIIECTBISAETCS MOCTOSHHO B TEYEHHE BCEU paboyeil CMEHEI.
3P PEKTUBHOCTD, HAIEKHOCTE B YEOOCTBO TAKOrO KOHTPOJIS 3aBUCAT OT
TOI'0, HACKOJILKO ITPOAYMaHHO ObLIa CO3[aHa ONOPHAs reoe3ndecKasi OcC-
HOBa O0BbeKTa.

Masiku (KONBIIKH,BEIIKH) IUIAHOBO-BBICOTHOM pa3GMBKH, YCT-
pauBaeMble ISl IOPOXHO-CTPOUTENBHBIX MAIMH U MEXaHU3MOB, IOJTX-
HbI ObITh XOPOIIO BHHLI BONUTEISAMH 3THX MAUIUH, a TaKXE CO3JaBaTh
YROOCTBO H YYBCTBO YBEPEHHOCTH B IIPaBUJILHOCTU paboOThl MEeXaHU3-
MOB. B TO Xe BpeMs, ecid Masiki HapylLIEHbI,MacTep AOJXKEH UMEThH
BO3MOXHOCTbL OBICTPO H TOYHO BOCCTAHOBUTD #X NOJIOXKEHIE,

bonee cCoOBEpLIEHHBIM SBIACTCH METOJ I'€ONEe3UUYECKOro YII-
paBJICHUA pabo4Y¥M OPraHoM CTPOHUTENbHBIX MAallldH, 00ecneYnBarOIIUi
UX YCTAHOBKY M NEpeMELLICHAE B IPOCTPAHCTBE. Pa3nuyaror py4uxoe, 1o-
JIyaBTOMAaTU3UPOBAHHOE I ABTOMATH3MPOBAHHOE IEe0Ie3MYECKOE YIIPaB-
JICHHUE,

Py4HOe reoje3nyeckoe yrnpaBjeHHUE IPEAYCMAaTPHBAET yCTa-
HOBKY Ha MECTHOCTH Pa3JIMYHbIX YCTPOUCTB WK NPpUOOPOB B TAKOE I10-
JIOXEHUE, MPU KOTOPOM BOTUTEJIb MEXAHI3MA C UX [TOMOIIBIO B TeYESHHE
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BCEro BpeMeHH paboThl HENPEPLIBHO BUAHMT 3alaHHOE NOJIOXEHHE pabo-
4yero OpraHa CBOEH MalIMHbI U B COOTBETCTBHH C 3THUM IIPOBOJHUT CBOIO
pabory.

[Ipy nmonyaBTOMAaTH3UPOBAHHOM I'€OfE€3UYECKOM yIpaBJICHUH
nepeMellicHHe pabovyero opraHa MexaHusMma BJOJIb 3aJaHHOT'O IIPOJIO-
XEHUS YaCTUYHO OCYLUECTBIACTCS CHENMANIbHBIMHA aBTOMAaTHYECKUMH
YCTPOUCTBaMH, a YaCTHYHO - BOTUTEIIEM.

IIpu aBTOMATHU3UPOBAHHOM pEXHUME paboThbl pabouHre OPraHobl
CTPOHUTEJILHBIX MEXaHM3MOB IBUTAIOTCS aBTOMAaTHYECKHU HO 3aJaHHOMY
reoic3UCTaMU HaNPaBJICHHUIO.

['eone3nyeckoe ynpaBjaeHHE MalIdHAMH O0ECIIEYHBAET KOM-
IUVIEKCHYIO MEXaHU3AIMIO CTPOUTENBHOIO IIPOU3BOACTBA IIPH OTHOBpE-
MEHHOH paboTe KOMIUIEKCHOM I'PYIIbI CNENHATU3UPOBAHHbIX BHICOKO-
MPOM3BOIMTE MLHBIX MAUIMH B HanGoee 3pEeKTHBHOM peKUME.

PaboTa xaxXgoi CTPOMTEIbHOM MAlllMHb] B TAKMX KOMILIEKCaX
[OJIXKHA BBINMOJHATHCA KaYECTBEHHO B COOTBETCTBUM C €€ MOILHOCTBIO U
MPOU3BOAUTENBHOCTEH). COOM OHOTO M3 3JIEMEHTOB TaKOT'O KOMILIEKCa
BJIeYeT 3a COOOM, KaK IIPaBHJIO, NIOJIHBIA CPBIB B KaUECTBE paboT.

B HacTosiee BpeMs CYLIECTBYIOT M COBEPUHIEHCTBYIOTCS: CHUC-
TeMa HENMPEPHIBHOTO BA3yaJIbHOTO YIPABICHAS INIAHOBBIM 1 BHICOTHBIM
IOJIOKEHHEM pabouynX OPraHoB MAIMH OTHOCHTENLHO NPOEKTHBIX (3a-
NIAHHBIX ) FEOMETPHIECKHX MIAPAMETPOB COOPYXEHHMS, CHCTEMA YIIPaBJIe- .
HUS, B KOTOPOH BHOJIb HATSIHYTOM KOIMMPHOW CTPYHbI, YCTAHOBJICHHBIX
peabc-popM, BOPTOBOrO KaMHS, JIA3EPHOrO WK CBETOBOIO JIyua, 3a/ia-
IOIIMX HEOOXOUMOE HANPABJICHUE U BBICOTY, NepeMellaeTcs AaTyUK,
NMpeoOpasyrolyi B TEKTPHIECKUE CUTHAIBI OTKJIOHEHHE pabovHx opra-
HOB MAIlIMH OT IPOEKTHOI'O NMOJOXEHUS; CUCTEMbI JUCTAHIIMOHHOIO YII-
paBJicHHs C IIPUMEHECHUEM BH3UPHOIO JIyya reoie3M4ecKoro mpubopa u
ylipaBJieHUE CTPOUTENBHLIMU MAIUHHAMU MO IMpPEIBAPUTEILHO pacCyH-
TaHHbIM KOOPJMHATAM C aBTOMAaTHUYECKHM BBE[CHHUEM MOINPABOK B MOJIO-
JKCHUE MEXaHU3MOB IPU OTKJIOHCHUH UX pabO4YMX OPraHoB OT 3aaHHOM
TPaeKTOPHH. .h

I"'eopesnyeckoe ynpapieHue paboToi MalliMH JOMXKHO odecre-
YMBATh HEMPEPBLIBHYIO paboTy pabo4Mx OpraHoB MEXaHNU3MOB BJIOJb 3a-
TAHHOTI'O IOJIOXKEHUS, TPU KOTOPOM BOIUTENH THOO CaMU NIPUBOJNAT HX B
3alaHHOE IOJIOXKEHHUE, JTNO0 HAaGMIONAa0T 3a HPaBUJIILHOCTHIO Pa0OTHI
cAeIsIeN aBTOMaTU3NPOBAHHON CHCTEMBI.
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Py4yHoe reopesnvdeckoe yrpapicHue paboToH MallldH

IIpu py4yHOM ynpaBlIEHHMH RN HENPEPBIBHOIO BU3YaJIbHOTO
CJIEXKECHMA 3a HAllpaBJICHHEM IBIKCHUS MEXaHH3MA B IJIAHE BIOJIb [IBU-

KCHHS MalIMHb] YCTAHABIIMBAIOTCSA CTBOPHBIE BEXH, a 110 BHICOTE - FTOpPH-
30HTaJIbHbIC IIaHKH BU3UPOK (puc.9.1).
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Puc. 9.1. CxeMa ycTaHOBKH CTBOPHBIX BEX NMapajlIeIbHO OCH
COOPYKECHMA

CTBOpHBIE BEXH YCTaHABJIMBAIOT MapajllIEJTLHO OCH COOpyXKe-
HHs, a BASHPKY 3a npefciiaMd paboT cO CTOPOHbI MECTA BORUTEIS, 13-
PaIENbLHEO 3alaHHON MPOECKTHOM IJIOCKOCTH € YYETOM MOJIOXKCHHSA IJ1as3
BOJMTEJISI OTHOCHTENLHO paboyero oprana Mexanusma (puc.9.2).
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Puc. 9.2, CxeMa yCcTaHOBKH CTBOPHBIX BEX 110 BLICOTE

Y HaneHHOCTh BEX ApYr OT Jpyra TOJKHA  COCTABJIATH
60-150 M, B 3aBMCHMOGTH OT HX pa3Mepa M ApPYIrdX YCIOBHH, a

FOPHU3OHTANBHBIX BU3NPOK - 20 M. [Ipu 3TOM AjiMHa rOpu3OHTaNLHBIX
MNaHOK  BH3UPOK NOJKHZ  YJOBJIETBOPSATD YCIIOBHIO

(puc.9.3) a>B/2, rae B - pacCTOAHHE MEXAY BORHTENEM U CTBOPOM BH31-
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pox. HMHBIMH ClOBaMu,
BOJUTENDb JOJIXEH IO-
CTOSHHO BHAETH TpH
CTBOpHbIE BU3HPKH, Ha-
paBJACHUE 3a1aBACMBIX

CTBOPOB pa3MelalOT Ha
ypOBHE TIlla3 BOJHTENA Puc. 9.3. CxeMa paccTaHOBKH BEX B 30HE

paboThI MEXaHH3MA

BNIOJIb HANIpaBJIEHUS [IBU-
XeHus Mexanu3Ma. [lonoxenue pa6oyero opraHa npu 3TOM QUKCUPY-
ercsi [8] Ha TOM Xe ypoBHE CnelMaNbHBIM BASHPOM, MAPKOH, 3KPaHOM
(pnc.9.4).

PaccTraHOBKa Ha MECTHOCTH TO-
YeK CO CNEUHAIbHLIMA BU3UPHBIMH 3HAKA-
MH, o0ecCneYnBarOUMMHI MOCTOSHHYIO BH-
TUMOCTb BOTUTENEM 3alaHHOI'O MPOEKT-
HOT'O IOJIOXXEHHS OTHOCHTENbHO paboyero
OpraHa MallliHbl, IOJKHA ObITh BbIIOJIHE-
Ha 32 IpefeaaMy 30HbI paboThl MEXaHU3-

HEEEEEEEN
MOB. B KauecTBe MECT pa3MelleHus Ta- T T T T
KHX 3HAaKOB MOXHO HCIIOJL30BaTh y4acT- |

KM, MPHUJIETalOIIKUE K KOHTYpYy 3JEMEHTA Puc. 9.4. SKkpaH s

CTPOSILLIETOCH COOPYXKEHHS, HITH TEPPHTO-  SonanHA HaIIpaBJICHHA
CTPOHTEILHON MALLIHHE

PUH CMEXKHBIX Y4aCTKOB, Iie B IEPHO] CO-

OpY>XE€HHS JaHHOI'O 3JIeMEHTa KaKHMX-JIM0O QPYrUX CTPOUTENLHBIX paboT

He BefleTCH.

ABTOMAaTH3HPOBAHHOE H NOIYaBTOMaTH3HPOBaHHOE
reofie3M4eCcKoe yIrpaBicHue paboTo MallivH

I aBTOMaTH3NPOBAHHOI'O reONE3UYECKOro yrpaBJI€HHAS UC-
MOJIL3YIOTCA pa3IMyHble MeXaHNYECKHE KONMMPHbBIE YCTPONCTBA, IO KO-
TOPbIM CKOJIb3SIT JaTYMKH paGo4YrX OpraHoB MalllMHbI. DJIEKTPHUECCKHE
CUT'HAJIbI OT IaTynka PUKCUPYIOT OTKJIOHEHHEe paboyen YacTH MeXaHu3-
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Ma M3 3aJJaHHOTO MOJIOXXEHUS U BO3[ICUCTBYIOT Ha €€ YIIPaBJISIOIIEE YCT-

PORCTBO I8 YCTAHOBKHU padodero opraHa B 3afjaHHOE MOJIOXKEHUE.

[Ipu 0603HaYEeHUH HAa MECTHOCTH 33[JaHHOI'O IMPOEKTHOrO Ha-
IIPABJICHUA JIA3€PHBIM JIYYOM WJIH JIA3€PHOH IUIOCKOCTBIO I'€ONE3UUECKO-
ro npu6opa (CKII-1, CAY]I-1, nasepmianom 4 fip.) Ha MalllMHE yCTa-
HaBJIMBAECTCS POTOMPUEMHOE YCTPOMUCTBO C HEHTPAJILHOM TOYKOH 3aaH-
HOI'O NOJIOXeHUs paboyero opraua.

Ha ¢doTonpueMHUK NPOEKTUPYETCS IIATHO JIa3€PHOIO Jy4ya WiIH
JTUHHUA NTa3€pPHOU IIOCKOCTH, IO MOJIOKEHHIO KOTOPhIX OTHOCUTEJILHO
LEHTPAJILHON TOYKM aBTOMAT WIN BOJUTE/IL MEXaHW3Ma YIPaBISiET pa-
604yuM opraHoM MauiMHbel. Korna Ha pabodeM opraHe MalldHbl YCTAHOB-
neH oronpueMunk-marpuua (PII) (puc.9.5), nepegaronias mosoxeHue
NA3ePHOro ny4ya OTHOCHTENLHO €T0 LIEHTPANTLHOU TOUKH, TO YIIPABICHUE
MOXKET NTPON3BOIUTLCS [8] aBTOMaTHYeCKH WK Yyepe3 IaMIOYHbIH HH/IH-
KaTOp, pacloIOXXEeHHbLIA B KaOUHE BOTUTEISL.
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