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1. CO,QEP>KAH1.1E PA3,QEflA «METO,Q nPOEKUI.-1111 

C 41.1Cfl0Bb1Mir1 OTMETKAMI.-111 

nporpaMMa Kypca HaYepTaTeJJbHOH reoMeTpHH j~JIH CTy~eHTOB 

CTpOHTeJJbHhlX CfleUHaJJbHOCTeH npe~yCMaTpHBaeT H3yYeHHe CJJe­

~yiOmHX son poco a: 

Mero~ npoeKuHi::t c 'IHCJJOBbiMH orMerKaMI1 11 o6nacTH ero npi1-

MeHeHHH. DpoeKL\1111 T0 1IKI1, npHMOH 11 f1JIOCKOCTI1, rpaHHbiX 11 Kpi1BbiX 

nosepxHocrei::t, nosepxHocrl1 paBHoro yKnoHa, ronorpacpH'lecKoi1 

fiOBepXHOCTH. 

VfcfiOJlb30BaHI1e MCTO~a npoeKL\11H C 1IHCJIOBbiMH OTMCTKaMH npH 

pei11eHI111 fi03Hl\HOHHb!X 3a~a1L 

Hcnonb30BaHHe MeTo~a npoeKuHi::t c •mcnoBbiM11 OTMeTKaMH np11 

peLUeHHH HH)I(eHepHbiX 3a~aY. 

PeKoMeH,qyeMaf! y<~e6HaR nHTepaTypa 11 cTaH,qapTbl 

OcHOBHbie cse~eHHH no pa3~eny «DpoeKuHH c YHCJJOBbiMH OT­

MeTKaMH» H3JJO)I(CHbi B cne~y10mHx y•Je6HHKax H noco6HHX: 

I. Ha•tepmameHbHafl reoMCTpHll: YYe6. ilJlll cTpoHT. cnert. BY JOB I I Jon pc;t. 

11.11. Kpbl!lOBa. M.: Bbrcw. IUK., 200 I. 224 c. 

2. Tapacoe E. C/J. MeTO.Qbl H1o6palKCHIHI a TpaHcnopTHOM cTpOHTeJJbCTBe: Y<reo. 

noco6HC JVllf CTpowr. CfiCI{. TpaHCfl. BYJO!l/ o.CJ>. Tapacos; JleHHHrp. Hli-T lllllKCIIC'­
poB lK.-.n. TpaHcn. HM. B.H. 06pa3l.IOBa. Jl.: Crpolhn.nar, 1987.248 c. 

3. PyccKeeu'l !!.JI. CnpaBO'!HHK no HHlKeHepHo-crpOHTCIIbHOMY '!ep'lei!HIO i 
H.JI. PyccKCBH'l, ,Q.YI. TKa'l, M.H. TKa'!. 2-e H3JI. KHeB, 1987. 262 c. 

4. Kopoe6!0.11. HaYepraTCI!bHaR reoMcTpHll: Y•re6. JJI!lf apxwr. CllCI!. ny1oB/ 

10.11. Kopoes. 2-e HJJI., nepepa6. 11 .non. M.: ApxHTCKTypa-C, 2004. 422 c. 

B Kypce HalfepTaTeJJbHOH reoMerp1111 npe.nycMorpeHo Kypcosoe 

3a~aHI1e: fiOCTpOeHI1C rpaHI1U 3CMJIHHb!X pa6oT np11 npoeKT11pOBaHHH 

asro~opor11 11 nyrenposo~a 11JJH crpo11renbHOH nnoll1a.D,KI1. Pa6ora 

BblfiOJJHHCTCll Ha JJHCTe BaTMaHa 11 OcpOpMJJHCTCH B COOTBeTCTBHH C 

Tpe6oBaHHHMI1 CJJe~yJOmHx CTaH~apTOB: 
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I. rocT 2.302-2006. ECK)J.. MacuJTa6bJ. 

2. rocr 2.303-2006. ECK,IJ,. J1MHMH. 

3. rocr 21.101-93. Cfl)J,C. OcHOBHble Tpe6osaHJUI K pa6oqeif 

/WKyMeHTa~~lli. 

4. rocr 21.204-93. Cfl)J,C. YcJ10BHble rpaqmqecKHe o603Ha­

'!eHHH H 11306pa)!{eHH}l 3J1CMeHTOB reHepaJ1bHhiX UJ1aHOB H COOpy)!{e­

HHH TpaHcnopTa. 

5. rocr 21.302-96. Cfl)J.C. YcJ10BHbie rpa<f>wteCKHe o6o3Ha­

'ICHHH B Jl,OKyMeHTal\MH ITO HH)!{eHepHO-fCOJIOfM'ICCKMM 113biCKaHMHM. 

6. rocr 21.508-93. Cfl,IJ,C. f1paBHJ1a BblilOJ1HeHMH pa6oqeii 

)~OKyMeHTaqHH reHepaJ1hHbiX ilJ1aHOB npeJJ,ilpH}lTHH, COOpy)!{eHMH M 

/KHJIH~HO-rpa)KJJ,aHCKHX 06beKTOB. 

7. rocr p 21.1207-97. Cfl)J.C. y CJ10BHhle rpa<f>w-IeCKHe o6o­

'll-la'leHH}l Ha qepTe)KaX aBTOM0611JibHblX JJ,OpOr. 

8. CTO CTYT1C 1.01 flfC.OS-2007. 

2. METOAIII"'ECKIIIE PEKOMEHAAI..IIillil K BblnOilHEHIIIIO 3AAAHIIIR 

2.1. nocTaHOBKa 3a,Qa'll1 

Co.nep)!{aHHe Ja,naHH}l: HaHeCTH coopy)!{eHHe Ha nJ1aH yqacTKa 

MeCTHOCTH, Bbl}lBHTb MeCTa paCUOJ10)KeHH}l HaCbineH H BhieMOK, 

onpe,neJIHTb rpaHHl\bi 3eMmiHhiX pa6oT, nocTpOHTh nonepe'IHhie 

11pO$HJIH XapaKTepHblX yqacTKOB. 

KmK,nbiH CTY ,neHT BblilOJ1H}leT pa6oTy no HHJl,HBH,nyaJihHOMY sa­

pHaHTy. 

Vlcxo,nHhtMH ,naHHbiMH CJ1Yil<aT: qepTe)!{ npoeKTHpyeMoro coopy­

ii<eHH}l, llJiaH y•IaCTKa MeCTHOCTH 11 Ta6JIHI..\a sapHaHTOB (eM. npHJ1. A 
11 E). 

2.2. 06111119 CB9,Q9HIIIfl 

Pa3JIH'IHbie HH:il<eHepHbie o6beKThi: cTpouTeJ1hHbie rrJ1o~a,nKH, 

)!{eJ1e3Hbie 11 aBTOM06HJihHble _noporH, nyTenpOBOJJ,bi, ITJ10THHhll1 T.IT. 

B 60J1bWI1HCTBe CJiyqaeB npoeKTHpyiOTCH Ha TOITOrpa<f>H'IeCKOM ilO­

sepXHOCTI1. )J,Jl}l B03BeJJ,eHH}l COOpy:il<eHHH Tpe6yeTCH ycTpOHCTBO 

HaCblfleH 11 Bb!CMOK C OTKOCaMH onpeJJ,eJleHHblX YKJIOHOB, HCKJIIO'-Ia­

I()~HX o6pyweHHe rpyHTa. Harn}l_nHoe rrpe,ncTaBJ1eHHe o6 3TOM ,naeT 

p11C. I, Ha KOTOpOM 11306pa)KeHbl yqaCTOK TOITOrpa<j:JH'IeCKOM ITOBep­

XHOCTI1 11 rop1130HTaJibHa}l ITJIO~aJJ,Ka. 
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2pUHUttU 
3eMil51Hbl)( 

pooom 

5poBKa 
nllO[UUOKU 

Puc. ], fopH30HTaJlbllall IIJlOl.l.la,l1Ka C IIpHMb!KaiOI.IU1MH K HeH OTKOCaMH 

HaCblliH H BbleMKH 

Torrorpa~n~ecKaH rroBepxHOCTh Ha ~aHHOM y~acTKe HBnHeTcH 

noKaTorr, no3TOMY rrpn coopy)KeHHI1 rrnoiiJ,a~Kl1 B ceBepHorr ee ~aCTI1 

rpyHT ITOTpe60BanOCh BhiHYTh, a B JO)KHOH - HaChiiTaTh. B o6naCTH 

BhieMKH OTKOChi OTO~BHHYThJ OT 6pOBKH COOpy)KeHHH Ha WHpHHy, 

Heo6xo~HMyJO ~nH ycTpOHCTBa BO~OOTBO~HOH KaHaBhl (KJOBeTa). 

2.3. 0CHOBHbl9 TepMMHbl M onp9A9fl9HMfl 

AnnapeJJL - HaKnOHHhiH y~acTOK ~opom. 

BeprmTpnxn- JTHHHM cKaTa noBepxHOCTH- OTpe3KH, rrepneH­

~HKynHpHhie ropM30HTanHM OTKOCOB 11 HarrpaBneHHhJe 113 BepxHerr 

TO~KH B HM)KHJOJO -- yKa3b!BaJOT HarrpaBneHHe CTOKa BO~bl. 

JIHHHH HyJJeBLIX pa60T - flHHHH 3eMn51HOrO coopy)l\eHHSI, 

pa3.[(eJISIJOIIJ,aSI HaCbinh H BhieMKy. 

BposKa - KOHTypHaSI nMHHH npoeKTHpyeMorr nnoma.n:KM HJJH 

.[(OpO)KHOrO ITOJlOTHa. 
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l'paHH .. a 3CMJUIHhiX pa60T - JIHHHH, no KOTOpblM OTKOCbl 

Hacbmeii H BhleMOK nepeceKaiOTC~ c Tonorpa<j:Jw-IecKoti nosepxHocThiO. 

['pat~:yupoBaHHC - onpe)J.eJieHHe TIOJIO)KeHH~ TOt:teK, OTMeTKH 

l<OTOpblX Bb!pa:>KeHbl UeJiblMH 4HCJiaMH H HMeiOT etJ;HHH'IHOe npeBbl­

wemte. 

3aJIOJKeuue npHMOH L -- )J.JIHHa ee ropH30HTaJ1hHoi1 npoeKUHH. 

MuTepsaJJ npHMOH /- semi4HHa ee 3ano:>Kemui, npHxo.n.Kw.a­

HOl Ha e)J.HHHUY npeBblllleHHK 

JluuuH uau6oJJhrnero cKaTa- np~MaH, npnHa.n.ne:>Kaw.aH nnoc­

KOCTH 11 nepneH)J.HKYllHpHaH ee ropH30HTaJIHM. 

MacrnTa6 yKJJOHOB - nporpa.n.yHposaHHaH npoeKU,HH JJHHHH 

Han60JJbWero CKaTa. 

IlpCBhllllCHHC IIJ>HMOH - pa3HMUa OTMeTOK Ha4ana M KOHUa 

npHMOH. 

IIOBCJ>XHOCTh Otl;HHaKOBOrO CKaTa - IIOBepXHOCTb, OrH6aiO­

UJ,aH CeMeHCTBO KpyrOBbiX KOHYCOB, yrOJJ HaKJJOHa o6pa3yiOIIJ.MX 

l<OTOpblX O)J.MHaKOB, a BepWHHbl paCOOJIO:>KeHbl Ha HeKOTOpOH npo­

CTpaHCTBeHHOH !<pHBOH. 

Ilpo«JlHJJh - qmrypa, noJJyqaeMaH B pe3yJJhTaTe nepece'IeHMH 

IIOBepXHOCTH BepTHKaJihHOM OJIOCKOCTbiO. 

Tonorpa«JluqecKaH nosepxuocTh - nosepxHOCTb penhe<j:>a 

MecTHOCTH. Ha nnaHe 'taw.e scero 1a.n.aeTCH ropH30HTaJJHMH -

JII1Hl151MI1, COe)J.HH51IOIUMMI1 TOlfKM C O)J.MHaKOBbiMM OTMeTKaMH. 

YKJJOH npHMon i- OTHowemte npeBbillleHM}l K 3aJJo:>KeHHIO. 

"lHCJIOBbiC OTMCTKH - 4HCJieHHble 3HalfeHH5l y)J.aJieHH}l TOlfKH 

OT ycJIOBHOH10pi130HTaJJhHOH flJIOCKOCTM npoeKL(MH, M. 

2.4. MeTOAMKa peweHMfl JaAa'IM 

OcHOBHOH 1a.n.a4ei1 s KOHTPOJJhHOM 3a.n.aHHM HBJJHeTC}l BhiHBJJe­

HHe 1paHHU 3eMJIHHbiX pa6oT, T.e. TeX JIHHHH, flO KOTOpb!M OTKOCbl 

HaChtnew H BbteMOK nepeceKaiOTCH c Tonorpa<j:>HlfeCKOH nosepxHoc­

Tb~o, a TaK:>Ke Me)!<.n.y co6oti. Ha p11c. 1 JTO JIHHHH ABCD (•paHHUa 

HaChtnH) 11 LKFE (•paHwua BhieMKH). 

nepBbiM Waf'OM peweHHH HBJJ51eTCH HaXO)!<)J,eHHe JIHHHH HyJieBh!X 

pa60T 11 BbllfHCJieHHe HHTepsaJJOB HaChlflHH BbieMKI1. 3aTeM Onpe.n.e­

JJ51IOT MeCTa paCHOJIO)KeHHH HaCblfieH 11 BbleMOK l1 CTpOHT JIHHHIO 

1paH11Ubl 3eMJIHHhlX pa6oT. Ha nocJJe)J.HeM JTane cTpO}IT npo<j:JHJib 

3eMJJH 11 coopy:>KeHHH. 
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2.4.1. HaxolKAeHMe nMHMM HynesbiX pa6oT 

JlnHnJI nepece'leHnJI nosepxHocTn coopy)!(eHml c TOnorpaqm'lec­

KOH nosepxHOCTJ>IO Ha3bJBaeTCJI nnHneJ:i HyneBhiX pa6oT. MeTO~MKa 

onpe~eJieHH5! ee ll0JIO)KCHM5! 3aBHCUT OT HCCKOJlhKHX ycnOBHH: 

1) npocTpaHCTBeHHoro pacnoJJO)KCHHJI npoeKTHpyeMoro coopy­

)KeHHJI (HaKJJOHHOe, ropH30HTaJJbHOe, BepTHKaJlhHOe ), 

2) !f>opMbl TOnOrpa!f>MqeCKOH flOBepXHOCTH, 

3) B3aHMHOf0 pacnOJIO)KeHH5! npOCKTMpyeMOH H TOnorpaQ}H'ieC­

KOH nosepXHOCTeti. 

Ha pHc. 2 npuse~eHbi pa3JJH'IHhJe sapuaHThi pemeHH5! 3a~a•m: 

coopy)!(eHUe 3anpoeKTHpOBaHO 6e3 yKJIOHa, JJHHU5! HyJieBb!X pa6oT 

5!BJ15!eTC5! ropH30HTaJJbiO, OTMeTKa KOTopoti COBlla~aeT C OTMeTKOH 

coopy)KeHHSI (puc. 2, a); coopy)KeHue 3anpoeKTuposaHo c YKJIOHOM­

JIHHHSI HyJieBhiX pa60T llOCTpOeHa llO TO'IKaM nepeCeTJeHHSI O.IJ,HO­

HMeHHhiX ropU30HTaJleH llOBepXHOCTU COOpy)!(eHHSI H TOllOllOBepXHO­

CTH (puc. 2, 6, 6); coopy)!(eHHe 3anpoeKTupoBaHo c YKJJOHOM, np11 

3TOM ero ropn30HTanH noqTH napanneJihHhi ropl130HTanJIM 3eMnn -

JIHHM5! HyneBhiX pa6oT onpe~eneHa c MCnOJih30BaHMeM MeTo~a nnoc­

KOCTeti nocpe~HI1KOB (pHC. 2, 2). 

CyTh 3a~aqn CBO~HTC5! K onpe.D,eJieHHIO TO'IKH BCTpeqn np5!MOH 

(6posKH coopy)KeHM5!) c nosepxHOCThlO (3eMJI5!). 3a~aqa pernaeTC5! 

~Bmi<~hr (~JI5! nesoti 11 npasoii 6posoK coopy)!(eHHSI). BBO,ll,5!TC5! ,ll,Be 

.IJ,OllOJIHHTeJibHbie llJIOCKOCTH-llOCpe.D,HHKU, npOX0,!1,5!UJ,He 'Iepe3 OT­

pe3KH 6pOBOK coopy)J<eHI15!. f'paqmiJeCKH OHH 3a,ll,aiOTC5! ropH30HTa­

JI5!Ml1. CTpOHTCJI JJHHHM rrepeceiJeHHH nocpe,ll,HHKOB c Tonorpaqmqec­

KOH ITOBepXHOCThlO. 0TMe<IaiOTC}l TOl.JKH BCTpeqJ1 6pOBOK COOpy)!<e­

HHSI C 3eMJieH. J1HOr,ll,a B KalJeCTBe rrocpe.D,HMKa rrpUHMMaeTCSI ITOBep­

XHOCTh COOTBeTCTByiOUJ,ero OTKOCa BbieMKH HJIH HaCb!ITH. 
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2.4.2. 8bi'IMCn9HM9 MHT9pBanOB HaCbln9M M Bb19MOK 

11HTepBaJIOM H3ChlileH /H H BbleMOK / 8 Ha3hiBaeTCH BeJIH'-HIHa 

3aJIO)!(eHHH npHHa)J)Je)!(alll,eH nosepXHOCTH OTKOCa JIHHHM CKaTa, npn­

XO,I(Hlll,aHC11 Ha e,I(MHH~Y npeBhiiiiemiH. 

8hi''!MCJUieTCH HHTepBaJI no QJOpMyJiaM (1) H (2). 

1 
!H ::= -:-; 

lH 
(1) 

l 
/s=-:-, (2) 

l. 

r,I(e lH - MHTepsan HachmH; 18 - HHTepBaJI BhieMKn; i 11 - YKJIOH 

HachmH; i 8 - YKJIOH BhieMKM. 

,[(JIH BhinOJIHeHHH qepTe)!(eH Y.I\06HO, KOr,I(a HHTepBaJihl HaChinH H 

BhleMKH Bhi1JHCJieHhl C yqeTOM MaCIIITa6a H3o6pa)!(eHHH II IIIara 

ropH30HTanei1. Tor.na <)JopMynhi (1) II (2) Heo6xo,I(HMo .nonoJIHHTh 

HeCKOJlbKIIMII K03QJQJIHJ;HeHTaMH, rroJiy1JHB pa6oiJIIe QJOPMYJihl (3) H 

( 4). 

(3) 

(4) 

f',I(e /H - HHTepBaJI HaChlilH; / 8 - IIHTepBaJI BhieMKH; iH - YKJIOH 

Hachmii; i 8 - YKJlOH BhieMKH; M-'- MaciiiTa6 qepTe)!(a; a- pa3HOCTh 

OTMeTOK COCe.[l,HIIX ropH30HTaJieH 3eMJIH; 100 - 3TO K03QJQJHl~HeHT 

,I(JUI nprme,I(eHH11 e,I(HHII~ H3MepeHHH OT MeTpOB K caHTIIMeTpaM. 

2.4.3. nocTp09HM9 rpaHM4 39MnJIHbiX pa60T 

rpaHH~hl 3eMJI11HhiX pa6oT npe,I(CTaBJIHIOT co6oit KOHTYPhi OTKO­

COB 11 HBJI11IOTC5I JIHHHHMH rrepeceqeHHH ITOBepXHOCTeH BhleMOK H 

HaChmeH C 3eMJieH. 3Ta JIHHHH CTpOHTCH no T01JKaM rrepeCe'leHHH 

O,I(HOHMeHHhiX ropii30HTaJieH TOIJOrpacj>H'leCKOH ITOBepXHOCTII II OT­

KOCa. 

YTo6hi rrocTpoHTh KOHTyphr OTKOCOB Hachmeil II BhieMOK, cne.nyeT: 

a) BbT5IBHTb cj>OpMy IJOBepXHOCTH OTKOCa (OHa 3aBHCIIT OT cj>OpMhl 

II pacrrOJIO)!(eHIIH 6pOBKH COOpy)!(eHIIH); 

6) OOCTpOIITh ropii30HTaJIII OOBepXHOCTH OTKOCa; 
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B) OTMCTHTb TO'lKH nepece'lCHHH ropH30HT8J1CH OTKOCa C 

O~HOHMCHHb!MH (T.e. HMClOII.\HMH Te )KC OTMCTKH) ropH30HTallHMH 

TOllOrpaqm'lCCKOH llOBepXHOCTH; 

r) coe~HHHTb nonylJeHHh!C TO'lKH nnaBHOM KpHBOH; 

~) f10CTp011Th JlHHHH nepeCC4CHHH CMCJKHbiX OTKOCOB (eCJIH OHH 

CCTL). 

<!>opMa llOBCpXHOCTH KaJK~OfO OTKOCa 3aBHCHT OT cpopMblM llOJlO-

)KCHHH COOTBCTCTBYIOII.\CH eMy 6pOBKM coopyJKeHHH. 

Mbl 6y~eM Bhl~eJlHTh 'lCTLrpe ocHOBHhiX cny'laH: 

I) 6posKa coopyJKeHH.H npHMOJIHHCHHa n ropn30HTaJILHa; 

2) 6pOBKa COOpy)KCHHH KpHBOJ!MHeffHa H ropH30HTaJILHa; 

3) 6pOBKa COOpy)KCHHH npHMOJ!HHCHHa H H8KJ!OHHa; 

4) 6pOBKa COOpyJKeHH.H KpMBOJlllHCHHa H HaKJIOHHa. 

B CBH3H c 3THM cyiiJ,ecTsyeT 'lCThipe cny•IaH peweHHH 3a~a4n. 

PaccMOTpHM noo4epe~Ho KaJK~LIH 113 HHX. 

Cny'lairl 1. 5poeKa coopylK&HIIISI npSIMOn!IIHeiriHa 111 ropMJOHTanbHa 

B 3TOM cnyqae npnMLIKmomnM: K 6posKe OTKOc 6y~eT nnocKo­

CTLIO, ropH30HTaJIH KOTOpOH napaJIJICJ!bHbl 6pOBKC coopy1KCHH.H. 

llpuMep peuteHUJl 3ar3attu. 

YcJto6ue: nycTL npoeKTHpyeTCH HeKoTopoe mmefrHoe coopyJKe­

HHe, 6pOBKa KOTOporo .HBJ!HC.TCH ropH30HTaJibHOH llpHMOH paCllOJIO­

)KCHHOH Ha OTMCTKe + 16,00 MCYpOB Ha~ ycJIOBHOH HYJICBOH llJ!OCKO­

CTblO pHC. 3. Tpe6yeTCH I10CTpOHTb JIHHHIO nepecelJCHHH OTKOCOB 

HaCbllll1 11 Bh!CMKH C 3CMHOH I10BepXHOCTblO. 

flOJlCileHUJl K peuteHU10: 

Onpe~em1eM MecTonono1I<eHne HacLmH 11 BhiCMKH. ,lJ,nH qepTeJKa, 

llpHBC~CHHOrO Ha pHC. 3 rOpl130HTaJ1h MCCTHOCTH C OTMCTKOH + 16,00 
HaXO~HTCH B O~HOM Bb!COTHOM ypOBHC C npoei<THpyeMLIM COOpyJKe­

HHCM. 0Ha l1 6y~eT CJiy)KHTb rpaHHU,CH MC)K,Il,y HaChlllblO H Bb!CMI<OH 

- 3TO JIMHHH HyneBLix pa6oT. TaK KaK neBLIH yqacTOK 3eMHOH 

fiOBCpXHOCTH paCl10J101KCH HH)KC ypOBHH + 16,00 (CM. OTMCTKH rOpH-

30HT8JlCH), TO 3,D,CCL ~oJIJKHa pa3MeCTHTLCH HacLmL. B npasoi1 

'IaCTH rOpH30HT8JIH 3CMJ!H HMCIOT OTMCTKM + ]7, + 18, + }9 M, 3H84HT 

3,1J,CCb -- BbiCMKa. B~OJ!b Bb!CMKH npOBO~HM J!HHI111 KpaH KlOBCTa. 

C Y'!CTOM M8CU!Ta6a Bbl'lHCJl}{CM HHTCpBaJihl H8Cbllll1 /H H BblCM­

KH / 8 llO QlOpMyJlaM (3) l1 (4). 
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CTp011M Jil1HHl1 MacniTa6oB YKJIOHOB. B ,l.laHHOM cnyqae OHH 

nepneH,l.IHKYJIHPHh!6poBKe coopyiKeHHH. rpa,l.lynpyeM l1X qepe3/ H Hla 

l1 npOBO,l.IHM napMJieJihHO 6pOBKe ,1.10p0r11 ropH30HTaJIH OTKOCa (pH C. 4) 

flpuMe'laHUe. MaCnJTa6 yKJ!OHU OTKOCa Bbte.~IKU CTpOHM HC OT 6pOHKH COOpy­

)((CH11ll, U OT HHCllJHCH rpUH11Qhl BO,I\OOTBOJ(HOM KUHUHhL 

l+16,oo I 

Macwmao YKIIOHo5 

Puc. 4. Cny'lan I - rrpoeKTHposaHHe 
Puc. 3. Cny'lan 1 (rrpHMcp ycJIOBHll) 

llJIOCKOCTHOrO OTKOCU HUCblllM 

HaXO.[l,HM TOqKif nepeceqeHIIH ropii30HTaJTeH OTKOCOB C O,l.IHO­

l1MCHHbiMII ropH30HTaJIHMH noBepxHOCTH 3eMJlH A, B, C, D, L, M, N, 
Q (pHc. 5). JIHHHII A-B-C-D (.ll,JIH Hachrmi) 11 L-M-N-Q (,1.1rrH 

BbiCMKII) II 6y,1.1yT IICKOMOM rpaHHIJ,eH 3eMJlHHbiX pa6oT. 
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4 5M 

Macwma~ 

l'uc. 5. CnyLraii I - HaxOJK/.(emie rpaHHQbi 3eMJIJIHbiX pa6oT 

Cny'lalii 2. EiposKa coopylK&HIUI - ropM30HTa11bHaSI KpMBaSI 

ECJJH 6pOBKa COOpy)!(eHlUI- rOpH30HTaJlbHa~ KpHBa~, TO OTKOC 

HaCbinH/Bb!eMKH 6y,ll,eT KOHHLJ:eCKOH TIOBepXHOCThJO, ropH30HTaJlH 

KOTOpOH CaMOTIO,ll,06Hble KpHBbJe (B CJlyLJ:ae, KOr,l],a 6pOBKa HMeeT 

cjlOpMy oKpy)!(HOCTH, To ropn30HTann OTKoca- :no ,ll,YrH KOHu,eHTpH­

'IeCKI1x OKPY)!(HOCTeti). 

PaccMoTpHM peweHI1e 3a,ll,aLJ:I1 Ha cne,ll,yJOlll,eM npnMepe: nycTb 

Tpe6yeTC» TIOCTpOHTb JlHHHIO nepeCe'leHH~ 3eMHOH TIOBepXHOCTH C 

OTKOCaMH HaCbinl1 11 BbieMKI1, Op11MbiKalOlll,11MI1 K 6pOBKe COOpy)!(e­

HI1», ~ BJJ»IOlll,ei1c~ ,ll,yroi1 oKpy)!(HOCTI1, pacnoJJo)!(eHHoi1 Ha OTMeTKe 

+ )6,00 (pH C. 6). 
CpaBHHBa51 OTMeTKI1 Q>aKTI1LJ:ecKoi:J. 3eMJJI1 11 OTMeTKI1 npoeKT11py­

eMoro coopy1KeHI151, onpe,ll,eJJ5IeM MecTa, r,ll,e Tpe6yeTC51 ycTpoilcTBO 

HaCblTII1 11JlH BbieMKH. 0TMeLJ:aeM ITOJlOJKeHHe Jli1HHI1 HyJleBbiX pa60T 
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0 2 3 4 5M 

(0'-leBH~HO, '-ITO ~n~ 

qepTe)Ka, npnse~eHHO­

ro Ha pnc. 6, :JTO 6y~eT 

ropH30HTMh Tonorpa­

qmqecKOH nosepxHoc­

TM C OTMeTKOH + 16,00, 
paBHOH OTMeTKe 6poB­

KM coopy)!(eHH~). Cne­

Ba pa3MeCTHTCR Ha­

Cbinh, cnpasa - Bhi­

eMKa. 

Puc. 6. Crryqafi 2 (ycJIOBHe) 

CTpOMM nHHHM Mac­

rnTa6a YKROHOB ~n~ 

OTKOCOB H3ChinH H Bhl­

eMKH, ( OHH COBTia~aiOT 

C p~HaRbHbiM HanpaB-

neHHeM, «CMOTp~T» B u,eHTp oKpy)!(HOCTH, ~Bn~IOI.Qeilc~ KOHTypHoJ:i 

JJHHHeli coopy)!(eHM~ - 6posKoii) (pwc. 7). rp~ywpyeM 11x qepe3 

lfHTepB3Jlhi, Bhi'-!lfCJleHHhie TIO cpopMyJJaM (3) If (4). DpOBO~HM qepe3 

TIOJiy'-!eHHhie MeTKH rOpH30HT3Jllf OTKOCOB H3ChlllH If BhieMKH (:no 

OKPY)!(HOCTH c o6I.QHM u,eHTpOM, cosna~aiOil\HM c u,eHTpoM ~yru 

KpHBOJIHHeHHOH 6pOBKI1). 

TaK )!(e, KaK 11 B npe~hr~y­

Il\eM np11Mepe, JII1HHIO MaCilJ­

Ta6a YKROHa OTKOCa BbfeMKH 

CTpOHM He OT 6pOBKH COOpy­

)!(eHM.SI, a OT BHernHeH rpaHHIJ,bl 

BO~OOTBO~HOH K3H3Bhl. 

Haxo~HM TOlJKH 11x nepece­

lJeHHR: C O~HOHMeHHbiMH ropH-

30HTaRR:MH nosepXHOCTH 3eM­

RH (Ha puc. 8 -JIHHHHA-B-C­

D-E 11 L-M-N-Q-P). 

Puc. 7. Crryqau 2- rrpoeKTHposaHHe 

KOHH'ICCKOrO OTKOCa HaCblllll 
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N m ...:!' Lf1 ..o co ~ 

--~--~--~~--~-n~~---~~~ 

Puc. 8. Cny'laii 2 naxolK.uenne rpaHHllbi 3CMJIJ!HbiX pa6oT 

Cny'lall 3. 6poeKa coopylKeHMR - HaKnOHHaR npRMaR 

B CJIY4ae, Korp,a 6poBKa coopy){(eHIUI - HaKJIOHHa}l npHMaH, 

noBepxHOCTb np11MblKaiOill,ei'O K 6pOBKe OTKOCa 6yp,eT IIJIOCKOCThlO, 

ropH30HTaJIH KOTopotl He napmllle!lbllbl 6pOBKe. 

fiJIOCKOCTb Ka){(,l.l,OI'O OTKOCa HaChiiiH HJII1 BbieMKH COOpy){(eHHH 

CTp011TCH KaK KaCaTeJibHaR K TIOBepXHOCTH IIpHMOfO KpyroBOI'O KO­

llyca, yKJIOH o6pa3yl0Ili,HX KOToporo paBeH yKrroHy OTKoca, a Bepum­

lla pacnorro){(eHa B T04Ke npHHa,l.l,Jie){(alll,etl 6poBKe coopy){(eHHH. 

flpHMep YCJIOBHR 3a,l.l,a4H npe,l.l,CTaBJieH Ha pHC. 9. 
Peutellue. 

flyTeM cpaBHeHI1}1 OTMeTOK Coopy){(eHH}I C OTMeTKaMH ropH30H­

TaJieH MeCTHOCTH onpe,l.l,eJIHeM MeCTOIIOJIO){(eHHe HaCb!IIH H BbieMKH. 

'kK113HO HaMeiJaeM IIOJIO){(eHHe JIHHHH HyJieBbiX pa6oT. 

ffpUMC'IClHUe. 131l.UHHOM npHMCpC L\CJICC006pa3HO HU HU'IUJTbHOH CTU)l.HH JTHHH!O 

IIYJICBbiX pa6oT onpe.uerrHTb npn6JJHlKCIIHO, a B .uaJJbHCiillleM yTO'IHHTb ee noJJolKe­

IIHC IIOCpC)(CTBOM flCfiOMOrUTCJlbHbiX llOCTpOCHHH. 
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Puc. 9. CnyY.ai1 3 (npn:Mep ycnosiUI) 

3aTeM CTp011M KpyroBoe OCHOBaHI1e KOHyca C pa,nuyCOM paBHhiM 
/H 11 BepW11HOH B TOLfKe 6pOBKI1, C OTMeTKOH BblpaJKeHHOH u;enhiM 
'HfCJlOM (Ha puc. 10 3To TOLfKa c OTMeTKoi1 + 17 ,00). KacaTeJlhHO K 
He My CTpOHTC51 16-51 rOpH30HTaJlh OTKOCa HaChJTIH (np51Ma51 lli1HH51, 
npOXO,n5Ill(a51 qepe3 TOLfKy, pacnOJIO)KeHHYIO Ha 6pOBKe, 11 11Mel0ll(YIO 
OTMeTKY + 16,00 M). 0epneH,nHKYJ151pHO K 3TOH rOpH30HTaJII1 npOBO­
,n51T JlHHHlO MacwTa6a yKnOHa 11 rpa,ny11pymT ee c HHTepsanoM /H" 
l.J.epe3 DOJiyqeHHhie MeTKI1 npOBO,n5IT ropH30HTaJ1H OTKOCa C OTMeT­
KaMH +15, +14, +13 (CM. p11C. 10). 

Ha p11c. 11, a npe,ncTaB-
neHo peweHI1e 3a,naLIM Ha 
y•mcTKe HachmH. 

Ha puc 1 1, 6 onpe,nene­
na rpaHI1U:a 3eMJI51HhiX pa-
6oT B 06JiaCTH BhJeMKI1. 
3,necb seplllHHa KOHyca c 
OTMeTKOH + 15,00 BbiHece­
Ha C 6pOBKH COopy)KeHI151 

Ha KOHTYPHYIO JII1HHIO Ka­
HaBhl, a OCHOBaHMe KOHyca 

o6paweHO asepx 11 MMeeT 

pa,nnyc lw 

0 
0 _ ...... _ 

0 
0 

___ I,Q _ 

~ 

Puc. 10. CnyqaJ1 3 - npoeKTllposanlle 

TIJIOCKOCTHOfO OTKOCa JlaCb!Till 

JlpuMe'<mme. YTO'lHennoe rronoJKeu!fe Jllll!llll uyneBbiX pa6oT onpe,!\eneuo c 

llCIIOJib30B3Hlle MeTO.I\3 TIJIOCKOCTeH nocpe,!\HllKOB ( CM. 11. 4.4.1 ), B KaY.eCTBe KOTOpblX 

BbiCTYI13IOT IJJIOCKOCTll OTKOCOB. 'fO'lKOH BCTpeqlf 6pOBKll l~OpOrll C fiJIOCKOCTbiO 

15 



OTKO(;U IIHChlnH ~llJiliCTCil TO'IKaA, C llJIOCKOCTbH) OTKOCa Bb!CMKH- TO'!KaL. )J,Jil!HX 

I!HXO)I{j(CIIHH !IOCTpOCHbl 11p0,11.0Jl)KCHI1il 17-H rop!130HTaJIH OTKOCa HaChlllH lf 16-H 
J'OpWlOIITaJIH OTKOCU BhiCMKH, OTMC'ICHbl TO'IK!f HX nepCCC'ICH!fil C 17 ·H lf 16-H 
I'Op!BOIIT<Uil!MH MCCTHOCTH. )J,o IIOJIJ'lCHHhiX TO'!CK npO!\JICHbl JIHHHH rpaHHQ 3CMJlll· 

llhiX pa60T 11 OllpC,D.CJICl!hl TO'IKH HX nepeCC'ICHHJ! C 6pOBKO~l COOpy:>KeHHJ! (CO 

<:TO)JOHhl !IUCblliH) 11 C I!HHHCH KlOBCTa (co CTOpOHh! BhlCMKH). flOJIJ'ICHHhlC B 

JH."lJJlhTllTC ')'f'OH OIIC)Jai\HH TO'IKH A H L TIOKU3hlBaiOT YTO'IHCHHOC MCCTO paCliOJ!O· 

<KCI!!Ul JIHHHHIIJJICBb!X pa60T. 

Bl 

Puc. II. CJIJYali 3 (npHMep pellleHHil 3a,D.a'!H): a- Hachmh; 6- BhiCMKa 
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Cny'la~ 4. 6poaKa coopylKeHIUI - KPMBaR ni4H14R, pacnonolK&HHaR Ha 
yKnoHe 

B cnyiJae, Kor.na 6posKa coopy)KeHIUI - Kpusmr .rmmur, pacnono­

)KeHHa~ Ha yKnOHe- nosepxHoCTh npHMhtKaiO~ero K 6posKe OTKO­

ca HBJl~eTC~ IIOBepXHOCThlO O)J,HHaKOBOfO CKaTa, KOTOpa~ npe)J,CTaB­

JJ~eT co6oli «OfH6aiO~YIO» ceMeHCTBa IIp~MhiX KpyroBbiX KOHYCOB C 

sepUHIHaMH, paCIIOJIO)KeHHhiMH Ha HeKOTOpOH IIpOCTpaHCTBeHHOM 

Kp!<IBOH sj, s2> S3, S4, Ss (pnc. 12, a, 6). npu 3TOM HaKJJOH o6pa3yiO­

~HX K OCHOBaHHlO )J,Jl~ BCeX KOHYCOB O)J,HH H TOT )Ke. ropH30HTaJJ~Ml1 

TaKOH IIOBepXHOCTH HBJJHIOTC~ neKaJlhHbTe KpHBhre, KaCaTeJihHbTe 

.nnH ceMeticTsa Kpyroshrx ropH30HTanei1 KOHycos c O)J,HHaKOBhiMH 

OTMeTKaMH. 

Puc. 12. JlosepxHOCTh O.I\HHaKosoro cKaTa: a-- HarJillt~Hoe H3o6palKeHHe; 

6- TIJTaH 
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Ha p11c. 12, 6 noKa3aHo nocTpoeHHe ropH30HTaJiel1 nosepxHoCTH 

O)J,HHaKOBOfO CKaTa B nnaHe. TO'IKH 8~o 8b 83, 84, 8s HanpaBJlHIO~el1 
KpHBOH npHW!Tbl 3a BeplliHHbl npHMb!X KpyroBb!X KOHYCOB, )J,JlH Ka)K­

)~OfO H3 KOTOpblX npH )J,aHHOM YKJlOHe i H HHTepBane f o6pa3yiO~HX 
IIOCTpOCHhl B 3a,[J,aHHOM MaCUITa6e KpyrOBblC rop1130HTaJIH. 0ru6a-

10lUI1C Kp11BhlC, npoBe,[J,eHHhlC KaCaTCJlbHO K ropH30HTaJl.siM KOHYCOB, 

l1MeiOlUI1M 0)1,11HaKOBble OTMCTKI1, 11 CCTb HCKOMhie ropH30HTaJIH 

llOBepXHOCTI1 0)1,11HaKOBOfO CKaTa. 

YCJlOBHC KOHKpeTHOH3a,D,a'-lH C DOCTpOeHHeM OTKOCOB HaChlllHH 

BbleMKH, npe,D,CTaBJl.s!lO­

lUHX co6ol1 nosepxHOCTH 

O,ll,HHaKOBOfOCKaTa,npe,D,­

CTaBJleHO Ha pH C. 13. 

KpHBOJlHHei1Ha.si B nna­

He 6posKa coopy)KeHHH 

HMeeT yKnoH, orrpe,D,enHe­

MhlH OTMeTKaMI1 + 17,00; 

+ 16,00; +15,00; +14,00. 

CpaBHeHHe OTMeTOK 6poB­

KH coopy)!<eHHH 11 rop1130H­

Tanei1 MeCTHOCTH l10Ka3a-

JIO, 'ITO JleBaH '-!aCTb CO­

opy)KeHHH pacnonaraeTCH 

Puc. 13. Cnyqai1 4 - rrpHMep ycJIOBHJI 

B BbieMKe. JlHHHlO HyneBhlX pa60T 

npe,D,CTOHT onpe,D,eJli1Tb llOCTpOeHHeM. 

Ha y•JaCTKe HachmH T04KI1 c OTMeTKaMH + 17,00 11 + 16,00 Ha 

GposKe coopy)KeHHH npHHHMaJlHCh Ja seprnHHhi KOHycos, ,D,JlH KOTO­

pbiX CTpOHJlHCh KpyrOBbie rOpH30HTaJ1H C pa,D,HyCaMH COOTBeTCTBeH­

HO l, 2!, 3! 11 T.,D,. KacaTeJlhHO K 3THM ropH30HTanHM npoBO,D,HJlHCh 

JieKanhHhie KpHBhie - ropH30HTaJIH OTKoca. To'-IKH A, B, C, D, E 
OllHCh!BalOT llOJlO)KeHHe rpaHHI..I,bl 3eMJ151HblX pa60T CO CTOpOHbl Ha­

ChlllH (pHC. 14, a). 

Ha'-laJII>HaH T04I<aA HachmH onpe,D,enHnaci> B nepece4eHHH JIHHHH 

BX c 6poBKOH coopy)I<eHHH, r,D,e X- TO'-!Ka nepece4eHHH npo,D,on­

)l(eHHOH 3a 6pOBKY 16-H ropH30HTaJIH OTKOCa C O)J,HOHMeHHOH ropH­

'30HTaJlhlO llJlOCKOCTH. 

Ha y•mcTKe BhieMKH seprnHHhi KoHycos c OTMeTKaMH + 15,00 H 

+ 14,00 Bb!6Hpa.llHCh Ha KOHTypHOH JIHHHH KaHaBbi, a KOHYChl pacnona­

l'aJlHCh ocHoBaHHHMH BBepx. Ha4aJihHa51 T04Ka L BhieMKH onpe,D,enH-
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JlaCh nepeceqemteM KOHTypa KaHaBhl c JIHHHeil AfY rpaHHU,bi 3eMJI5I­

HhiX pa60T. Jlpn 3TOM TO'lKa Y 5lBJI5leTC5I pe3yJihTaTOM B3aHMHOfO 

nepeCeiJ:eHI15I 15-X rOpH30HTaJieH MeCTHOCTM H OTKOCa. 

"T""'""''T 
0 

\ ~· \ 
-o ~ ., I 

__ _j ___ ~~\ _____ ] __ ~ 

o) 

I 
IIUHUSI Hyne6~;W)( pal:iom 
--- \ .... 

\ ~ 
\ 

f1 1
2 T=--*-=8 

fluHejHbiU MOCWm\~ 

'-I -'-~---~-'-1 --~-'-~-_ __;_f _ ___;.\ __ I -----~-\ _, 
Puc. 14. Cnyqaif 4. T1pHMep perneHHJI: a- Hacblnh; 6- BhieMKa 
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2.3.3. nocTpOeHHe nHHIIIM nepeCe'leHIIII'I OTKOCOB 3eMni'IHOrO nonOTHa 

JIHHHH nepece':ICHI1H OTKOCOB MCJK.U.Y C060H CTpOH.TCH. ITO TO'lKaM 

nepeCC'ICHl1H HX O,U.HOHMCHHhlX ropH30HTaJ1CH. 

)1,m1 f!J10CKHX OTKOCOB C O,ll,HHaKOBhiMH YKJlOHaMH 3TO 6y,u.yT 

npH.Mble J1HHHH- 6HCCCKTpHCbl yrnoB, o6pa30BaHHbiX COOTBCTCTBy­

IOW,HMH 6poBKaMH nnow,a,IJ,KH. B cJiy'lae nepece'leHHH KOHM'lecKoro 

l1 ITJIOCKOCTHOfO OTKOCa C O,U.MHaKOBh!MH YKJlOHaMH, llJIOCKOCTh pac­

llOJIO)KCHa napaJIJICJihHO o6pa3y!OW,CH KOHyca, a JIHHHH. nepeCC'lCHHH. 

HMeeT <j>opMy napa6oJihi. KoHH'leCKHH OTKOC H noBepxHOCTh o,u.HHa­

l<OBoro cKaTa np11 O,IJ,HHaKOBOM yKJIOHe o6pa3y!Ow,ux nepeceKa!OTC$1 

110 nmep6oJie, KOTOpaH BblpOJI<,IJ,aeTCH Ha ITJiaHe B npHMY!O JIHHH!O. 

Ha pHC. 15 npe,ll,CTaBJICHbl HCKOTOpbiC CJiy'laH rrepece'ICHHH OT­

KOCOB. 

Puc. /5. flocTpOCH11C JJI1HI1H nepeCC'lCHI1JI CMClKHbiX OTKOCOB 
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0TMeTHM TaK)I(e, '-ITO JlHHHH nepece'-!eHHM ~BYX CMe)I(HhiX OTKO­

COB C llOBepXHOCThffi 3eMJll1 11 J111HMH nepece'-leHI1H 3TMX OTKOCOB 

Me~y C060H ~OJl)I(Hhl nepeceKaThCH B O~HOH TO'-!Ke (CM. Ha pHC. 19 
TO'-IKI1 K, L, M, N). 

2.3.4. nocrpoeHKe nonepe'IHbiX npocj>Kneill 3eMnRHoro no.norHa 
coopyJKeHIIIR 

0~Hoi1 H3 3a~a'-l ~aHHoro :mropa HBnHeTCH nocTpoeHne nonepe1!­

Horo npo<iJHJlH coopyJKeHHH. 

flonepe'IHhiH npo<iJHJih -::no pa3pe3 nosepxHoCTH BepnnmJihHOH 

ceKylll,eH nnocKoCTbro no 3a~aHHOMY Hanpaa1leHI1ro. KaK npaaHJlO, 

CeKylll,aH ITJ10CKOCTh npHHHMaeTCM HOpMaJ1bHOH, T.e. nepneH~HKY-

1151pHOH OCI1 coopyJKeHHH 11JIH ero 6pOBKe. 

flonepe'-IHhiH npo<iJI1Jih HHJKeHepHoro coopy)l(eHI1H o6hi'-IHO co~ep­

)KI1T npoqmnb Tonorpa<iJH'-IeCKoi1 nosepxHOCTI1 11 npo<iJnnh o6beKTa­

aBTO~oporu, CTpOHTeJihHOH ITJIOill,a~KI1 11 np. 

11po<iJHnh Tonorpa<iJn'-leCKOH noaepxHOCTI1 npe~cTaBJIMeT co6oi1 

HeKOTOpyJO He3aKOHOMepHyJO KpuayJO, OITOpHhie TO'IKI1 KOTOpOH pac­

TIOJIO)I(eHhl Ha rop1130HTaJIHX 3eMJUI B CeKylll,eH ITJIOCKOCTI1. 

flpo<iJHnh npoei<THpyeMoro/peKoHcTpyupyeMoro o6bei<Ta cTpo­

HTC51 ITO xapai<TepHblM TO'!KaM COOpyJKeHMH, ITOITaBWMM B Cei<ylll,yJO 

llJIOCKOCTb- 3TO TO'lKH Ha JIHHHHX rpaHHQ 3eMJIHHhlX pa6oT, 6pOBOK, 

I<pa51X KJOBeTOB M np. flpo<iJI1Jih coopy)l(eHH51 o6bl'lHO BKJlffi'!aeT 

npo<iJHJib BO~OOTBO,ll,HOH J<aHaBhl, KOTOphiH Bhl1!epq!lBaeTCH C y'-le­

TOM ee <iJopMhl 11 I<OHcTpyi<QHH. 

J1p!lMep ITOCTpOeHHH ITOITepe1IHOfO rrpo<iJHJIH B,ll,OJih JIHHH!l 1-1 
rrpHBe,LJ,eH Ha pHC. 16. 

B HaCTOHill,eM 3a,LJ,amm so acex aapHaHTax I<aHasa 6y,LJ,eT rpane­

ll,I1H~aJihHOH, WHpHHa Bepxa k 3a,LJ,aHa, rny6HHa h Bbi'IHCJIHeTCH ITO 

<iJopMyne 

h = 0,4k. (5) 
11oneaoti OTKOC KaHaBhi HMeeT YKJIOH, O,ll,HHaKOBhiH c yKnOHOM 

OTKOCa BhieMKH. Co cTopoHhi nnolll,a,LJ,Kil yKnOH 1:1 (p11c. 17). 

JlOpRc)OK 6bl'ICp'IU6GHWl npopU!lR 

PaccMoTpHM nocne,LJ,oBaTeJlbHOCTb Bbi'Iep'IHBaHHH npo<iJHJIH Ha 

npuMepe, 11306pa)l(eHHOM Ha pHC. 16. 
IJlar 1. Ha OTBe,LJ,eHHOM no,LJ, H3o6pa)l(eHue npo<iJH1lH MecTe 

npOBO,ll,llM BepTHKaJibHYJO H ropH30HTaJihHYJO JIHHI111- OCb Op,ll,HHaT 
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H OCb a6Cl(HCC. fpa.n,yHpyeM OCb Op,D,HHaT - CTaBHM MeTKH, H 

riO,D,nliCbiBaeM 3Ha'-leHHH Bb!COTHbiX OTMeTOK (OHH ,D,OJl)KHhi Jle)KaTh B 

,1(Hana30He Me)K.n,y caMOH HaHMeHbiiieil H caMOH HaH60J1biiieil OTMeT­

KaMH 3eMJU1 H coopy)KeHHH B npe.n,enax CeKylll,eH llJlOCKOCTH 1-1 ). 
B HaiiieM npHMepe ,D,Halla30H COCTaBJJHeT OT + 36,00 ,1],0 +46,00 M 

(±2-4 M). llepe3 l(eJlble OTMeTKH npOBO,D,HM BCllOMOfaTeJlhHbie fO­

pH30HTaJ1bHble J111Hl111- CeTKa npo$HJ1H. 

50,00 M 

48,00 
46,00 

44,00 

42,00 
1,0,00 

36,00 

36,00 
34,00 

32,00 

nllaH (C!JpU2MeHm) 

Puc. 16. Ilnau u npocJmnb aBTO.L\OporH ua yqacTKe BbiCMKH 

38 

lllai' 2. 06pamaeMCH K qepTe)!(y OJIAHA. 0TMeiJaeM Ha HeM 

TO'IKH, B KOTOpblX ropH30HTaJlH TOllOrpa$H<JeCKOH llOBepXHOCTH ne­

peceKafOT npHMYfO 1-1 (Ha pHc. 16 3TO TOIJKH B, C, F, P). Ka)K,D,aH H3 
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3TIIX TO'leK HMeeT OTMeTKy, paBHYIO 

OTMeTKe csoeti ropH30HTaJIH. Hanpii­

Mep, Ha pH C. ] 6 TO'lKa B l1MeeT OT­

MeTKY +46,00; TO'lKa C - OTMeTKY 

+44,00 M; TO'lKa F- +42,00 M; TO'l­

Ka p - +40,00 M. 

lllar 3. TiepeHOCHM nonyLJeHHble 

TO<JKH Ha qepTe)l( npo<jmm1. ~JI.H 3TO­

ro, HaM HY)I(HO 3HaTb paccTO.HHII.H 

Me)l(.lJ.Y TOLJKaMII B', C', F', P' II nx 

BhiCOTHOe llOJIO)I(eHIIe. nnHH.H, COe,1J,H­

H.HIOlll.a.H TOLJKII B', C', F', P' II 6y.D.eT 

HCKOMhiM npo<jmneM Tonorpa<jmqec-

KOH nosepxHOCTH. 

@ 
M1:20 

Puc. 17. I1po<IJHnb 
BO.L\OOTBO)UIOH KaHaBbl 

lllar 4. CTpOHM npo<j:JIIJih coopy)l(eHH.H. ~eticTBH.H aHanorMLJHhl. 

Ha 1lepTe)l(e nnaHa OTMeLJaiOT xapaKTepHhie T0 11KM coopy)!<eHH51 (A, 
D, E, J, H, 0) B.lJ.OJih JIIIHHH 1-1 (eM. p11c. 16). Ha npo<jmne OTKJia.lJ.bl­

saeM BbiCOTHhie OTMeTKH. OHM 3a,1J,aHhl ,1J,JI.H BCeX TO'IeK, 3a MCKJIIO­

LJeHneM Jie)l(alll,HX Ha rpaHHQe 3eMJI.HHbiX pa60T(A' II 0'), OTMeTKII 

KOTOpb!X COBlla,1J,aiOT C OTMeTKaMH 3eMJIH, T.e. Jie)l(aT Ha npO<j:JMJie 

Tonorpa<j:JuqecKoif nosepxHocTn. Coe,1J,IIH.HeM A', D', E', J', H', 0'. 
3TO l1 eCTh nonepe'!HbiH npo<j:JHJib COOpy)l(eHH.H B,1J,OJih JIHHHH 1-1. 

OrjJOpMJteHue nonepe 11HblX nporjnmeu 

lJepTe)l( npo<jmJI.H MO)I(eT COTipOB0)1(,1J,aTbC.H 3arOJIOBKOM, 60KOBM­

KOM, ll0,1J,TipO<j:JMJibHOH Ta6JIMQeH, C0,1J,ep)Kalll.eH <j>aKTII'IeCKHe II npo­

eKTHbie ,1J,aHHbie, IIIKaJIOH Op.lJ.HHaT, CeTKOH, TI0,1J,TIHC.HMH, C0,1J,ep)l(alll.H­

MH OTMeTKM, YKJIOHbi 11 .D.P· cse.D.eHII.H. O<!>opMJieHMe nonepeLJHhiX 

npo<j>nJieH, BhinOJIHeHHbiX B paMKaX IIH)I(eHepHbiX npOeKTOB, BapbMpy­

eTC.H B 3aBIICl1MOCTH OT THOa COOpy)l(eHH51, Ha3Ha'leHH.H 'lepTe)!<a If 

caMoro npo<j>IIJI.H. 

HanpiiMep, Ha p11c. 18 npe.D.cTaBJieHhi .D.Ba sapuaHTa o<j>opMneHM.H 

nonepeLJHoro npo<j>MJI.H, cor nacHo !OCT P 21. l 701-97 «f1paBIIJia 

BhmonHeHM.H pa6oqeif .lJ.OKyMeHTaQMH aBTOM06IIJihHhiX .D,opor». Ha 

p11c. 18, a npe.D.CTaBJieH npiiMep o<j:>opMJieHM.H nonepel!Horo npo<j:JHJI.H 

3eMJI.HHoro noJIOTHa aBTOMo6HJII>HOH .D.Opom, n. 8.1. !OCT. P11c. 18, 
6 .HBJ15IeTC.H llplfMCpOM O<j)OpMJieHM.H nonepe<IHOfO npo<j:JMJI51 KOHCT-
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PYKLIHi1 3eMJJ5!Horo noJJOTHa aBTOM06HJJhHOH ,11,oporll corJJacHo n. 8.2 
TOfO )Ke fOCTa. 

ul 

24,00 H 

23,00 

n.oo 
11,00 

20,00 

19.00 .JI ..... -·-1·-"'"'""' 

M1:200 
18,00 

nnnomHa, M 

npoQJU!Ib 1-1 

noanpo(jluAbHa~ 

cemKa-mabnu u 

q,GKIIHI"'ei.I<Ue OmHemKa 3eHnu, M 

~) Tun 1 (Hacbmb) Tun 2 (BbleMKa) 

Puc. 18. llonepe'IHhiii npo<}mnh aBTOM06HnhHoi1 .[(oporH: a- npo<}mnh 
1CMJIHHoro IIOJIOTHa; 6- npo<}mnh KOHCTPYKIIMH 3eMJtHHoro rronoTHa 

Ha nonepeqHOM npoqmJJe 3eMRJ/.II020 no;wmHa aBTOM06HnbHOH 

110pom o6w,ero nonh30BaHmi 11 nO,ll,be3,ll,HhiX ,11,opor noKa3biBaiOT: 

- OCb npoeKTHpyeMOfO 3eMJJ5!HOI'O IIOJJOTHa (npH peKOHCTpyK-

1(1111, KpOMe TOfO, - OCh cyw,eCTBYIOW,ero 3eMJJ5!HOfO IIOJJOTHa); 

- JJHHHIO <j>aKTHqeCKOH IIOBepXHOCTH 3eMJJI111 JlHHHH Op,ll,HHaT OT 

TO'JeK ee nepenoMos; 

- KOHTYPhi npoeKTHpyeMoro 3eMJU!Horo nonoTHa 11 BO,ll,OOTBO,ll,­

llhLX coopy)KeHJlH, JIJ1HJ111 Op,ll,MHaT OT ToqeK HX nepeJIOMOB (np11 

peKOHCTPYKLIHH, KpOMe Toro,- KOHTYP cymecTByiOw,ero 3eMn5!Horo 

IIOJJOTHa); 
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- KOHTYP npoeKTHpyeMoi1 nosepxHoCTH ,ll,Opmi<Horo noi<phiTHH H 

OTMeTKH ypoBHefi (BhiCOThi, rny6HHbl) B TO':II<ax ee nepeJIOMOB; 

- KOHTYP cpe3Kl1 nno,ll,opo,ll,Horo cnox, y,ll,aneHIU! Top<}Ja, HenpH­

rO,ll,Horo rpyHTa; 

nonepe'!Hb!H rrpo<}JHJJb 3e.MJlJlH020 no!lOmHa aBTOM06HJihHOH 

,ll,OporH ,ll,OJDI<eH conpoBO)l(,ll,aTbC}l IIO,ll,IIpO<}JHJihHOH CeTKOH-Ta6JIH­

l.(eH, BhliiOJIHeHHOH cornaCHO IIpHJI. )J{ rOCT P 21.1701-97. B IIO,ll,­

npo<}JHJJbHOH CeTI<e-Ta6JIHI~e IIpHBO,ll,}IT npoeKTHh!e l1 <}JaKTH'IeCKHe 

,ll,aHHhle, npH 3TOM paCCTOHHHH yKa3hiBaiOT HaTypaJihHbie (,ll,JIH l13Me­

peHHH M0)J(H0 BOCIIOJih30BaThCH MaCUJTa6HOH Jl11HeHKOH npe,ll,CTaB­

neHHOH B <:PopMe rpa<:PnqecKoro H3o6pa)KeHHa JIHHeiinoro MacuiTa-

6a), yKJIOHhi naHOCHT a npoMMnax (rrpoMHJIJie- 3TO YKJIOH, Bnipa)KeH­

HhiH a MeTpax na KHJIOMeTp ,ll,JIMHhi, T.e. iii 000). Ha,11, 6oKoBHKOM 

IIO,ll,HpO<}JHJibHOH Ta6JIHI!hl yKa3hiBaJOT MaCUITa6 l1 IIJIO~a,ll,H <:Pwryp 

BhleMKM l1 HaChiiiH. 3Ta HH<:l>OpMal.(HH CJIY)KHT OCHOBOH ,ll,JIH orrpe,ll,e­

JieHMH 06beMOB 3eMJIHHhiX pa60T. 

Ha rrorrepe'IHOM npo<:Pwne KollcmpyKlfuu 3e.MJZR11ozo noJZomHa 

IIOKa3biBaiOT: 

- OCb IIpOeKTHpyeMOH aBTOM06HJihHOH ,ll,OporH; 

- JIHHHIO <}JaKTH':leCKOH IIOBepXHOCTH 3eMJil1 (yCJIOBHO ); 

- KOHTYP npoeKTHpyeMoro 3eMnaHoro noJJOTHa c yKa3aHHeM 

KPYTH3Hhi OTKOcos, a npH peKOHcTpyKQHH, KpoMe Toro, KOHTYP cyme­

CTBymmero 3eMJ1HHOfO IIOJ10THa; 

- UIHpHHY 3eMJ1HHOf0 IIOJ10THa l1 ero 3J1eMeHTOB; 

- lllHpHHY rrpOe3)l(eH qacni, pa3,ll,eJIHTeJ1hHOH IIOJ10Cbl, o60':ll1H l1 

yKpemiTeJihHhiX nonoc; 

- narrpasneHne 11 seJJwmny yKJIOHOB sepxa 3eMnanoro nonoTHa 

l1 IIOBepXHOCTH ,ll,OpmKHOH O,ll,e)K,ll,hl; 

- KOHCTPYKI!HIO ,ll,OpO)KHOii O,ll,e)K,ll,bi ( cxeMaTH'IHO ); 

- 3JieMeHThi yKpenJieHHH 060'Il1H, OTKOCOB l1 BO,ll,OOTBO,ll,HhlX 

COOpy)KeHHH ( CXeMaTH'IHO) C yKa3aHHeM 0603Ha'IeHHH ,ll,OKyMeHTa­

I!HH, He06XO,ll,l1MOH ,ll,JIH ero BhiiiOJIHeHHa; 

- KOHTYP 11 seJJH'IHHY cpe3KH IIJJO,ll,Opo,ll,noro cnoa, y,11,anenmr 

Top<:Pa 11 3aMeHbi nenpwro,ll,noro rpynTa; 

- ,ll,peHa)KHble ycTpOHCTBa H HX o603Ha'!eHHH (cxeMaTlt'IHO); 

- BhiHOCHhie 3J1eMeHThl (Y3J1hl, <}JparMeHTbi); 

- rpaHHI!Y llOJIOCbi OTBO,ll,a 3eMeJ1b (npH He06XO,ll,l1MOCTI1). 
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TlpuMe'lmme. Op11 Bb!llOJlHCHHH 3a,~:~aHHJI nperro,~:~asaTCJlb Ha3Ha'!aeT nonolKe­

HHC CCKyiUCH f!JlOCKOCTH H yKa3h!BaCT CTaH,l:lapT, flO KOTOpOMY OH )l0J1lKCH 6h!Th 

oqJOpMJICH. 

3. nPHMEPbl PEWEHI!1s:! 1!1H)KEHEPHbiX 3AAA4 

PaccMoTpHM Ha p.SI,D,e npHMepos MeTO)J,llKY perneHH.SI 3a,D,at:t npH 

npoeKTHpOBaHHH Ha TOTIOrpalf>HtieCKOH TIOBepXHOCTll pa3nl1t:tHblX HH­

)KeHepHblX coopy)l(eHHH. 0HH npe,D,CTaBJTeHbl Ha pHC. 19-22. 
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npoeKmH~Ie 
daHfHie 

IPakmu'ieO<~ 

illlHilhlf' 

22,00 M 

20,00 

18,00 

16,00 

14,00 

12,00 

10,00 
M 1;200 

~KJlOH, ~., dJliJHQ, M 

Q lfU11?mKQ leMJISIIiOo'!O 

no~Oii!HO, M 

Omt-~emi<O JeM~I.I, H 

Paccrnosu-tue, t1 

:--' 

" :--' 

I 9,80 

npoQlU/lb 1-1 

~ 1~.~0 ~ -~ 
0 oo o o_ ~ 
~- ;ri;G ::: 
g 0 

0 0 g 0 
0 

':5 ... - %0' ;o' "' ~ 

1.40 5,26 1,66 2,26 1,>2 

I ll I I 11
1 

~1 I 

F! I ;Jj 
1rA 

bB t~>o E"' G" HTa 

Puc. 19. llpl!MoyronhHall ropH30HTaJihHall rrnolllaAKa. Bee OTKOChi -

IIJIOCKOCTH 

27 



28 

28 24 22 

/'·~ 

OmKoc BbleMKU 

• nllOCKOCffib) 
22 

Puc. 20. Y•IaCTOK 110pom c annapeiihiO (ropH10HTaJIH npoBCACHhi 

qepe3 2 M) 
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npoel<mHt.le 
dOHHb.ll!! 

SO,OG" 
18,00 
16,00 
44,00 

42.00 
40,00 
JB.OO 
36,00 
34.00 

M 1:200 12.oo 

YKIIOH, t, anuHa, H 

OmH~mKa jeMII~Hoao 

rtOIIOmHO. M 

fllaKmUYecKue OmMemt<a leMAU, M 
daHHble 

Pnc(mosll-tUe, M 

npo<jlUIIb 2-2 

···h···········~---~l;'i;~Oif·-.. ···- ···---······---·-·····-· 
··--···a;········J... G' 

~~:~~~~~~~ 
·::::::::::: :~.:::~:: .:: ... ::.:~::::.:.:.: :::·.::l).:':~:.:~ .. ::~:t.:.:.:~.:::::.:.:·: .. ~:~::.::.=:::·.::::~.: 
~ 6,0 ~ 

~ 0 8. ~ 

*' 1 .. :;; .. 
0 :5. ~ g 

;;;:;' ~ ~ ~ 

5,20 7.10 I 6.00 I 6,30 I 7,40 

I I 

ol 
II 

ul 
I I I I J I 

HUJ Bl c! Eki F! a! 2r- ;. . • JG --"12 
Puc. 21. DyTenpoBO.LI - yqacTOK nepece<JeHIHI .LIBYX aBToMo6JIJJhHhiX 

,l.IOpOr, IIOJJOTHa KOTOpb!X paCIIOJlOlKeHhl B pa3Hb!X ypOBHJIX. 

Ouopbl 11 npoJICTHOC CTpOCHJie nyTenpoao,l.la He noKa3aHbi. Tipo<I)JIJJb 1-1 
npJIBe,l.leH Ha pile. 16 
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27 

27 

26 

25 

23 

22 

21 

30 

Puc. 2 2. CTpOHTCJlbHall nJlou~a.[(Ka c .l\BYMll HaKJlOHHbiMH Hbe3,naMw 

(annapemiMH)- 11pl!MOJ1HHCHHbiM 11 KpHBOJIHHCilHbiM. 

flpOQlHJlb 1-1 npe,liCTaBJlCH Ha pHC. 18 

20 

19 

19 

24 

25 

26 

27 



4. YKA3AHiflfl no BbJnOflHEHifiiO KYPCOBOfO 3AAAHiflfl 

C u,enhiO 3aKpennemui 3HaHHH, nonyqeHHbiX B npou,ecce H3yiiemHI 

pa3,ll,ena «llpoeKU,HH C '!HCJIOBbiMH OTMeTKaMH», a TaK)Ke ,ll,JIH npHo6-

peTeHHH HaBhiKOB B perneHHH 3a,ll,a'l no npoeKTHpOBaHHlO Ha 3eMHOH 

ilOBepXHOCTH HH)KeHepHbiX COopy)KeHHH, CTy,ll,eHTbl BblllOJIHHlOT KOH­

Tp011bHOe Kypcosoe 3a,ll,aHHe. 

4.1. nocn&AOBaT&nbHOCTb BblnOnH&HMJI rpacJ>M'I&CKOM pa60Tbl 

Ha OCHOBHOM :nane pa60Thl BCe llOCTpOeHH.H BhlllOJIHHIOTC5I B 

KapaH,ll,arne, B TOHKHX J1HHH.HX. 

1. Bhiiiep'lHBaeTc.H yseJIH'leHHbiH .n.o pa3Mepos 360 MM (rnHpHHa) 

Ha 400 MM (BbiCOTa) nJiaH yiiaCTKa TOnOrpacpH'leCKOH llOBepXHOCTH. 

)J,JI.H 3T0f0 CHa'!aJIU CTpOHTCH TOllOrpacpH'!eCKUH CeTKa, H C ee 

llOMOill,biO HaHOCHTCH ropH30HTaJIH 3a,ll,aHHOf0 yqaCTKU MeCTHOCTH. 

2. Ha BhiiiepiieHHbiH nJiaH yqacTKa HaKJIU,ll,hiBaeTCH npoeKTHpye­

Moe COOpy)KeHHe C yqeTOM HanpaBJieHHH MepH,ll,HUHa. ll pH 3TOM 

npHBJI3Ka coopy)KeHHH K MeCTHOCTH ocyilJ,eCTBJ15IeTC5I C llOMOilJ,biO 

3a,ll,aHHoro yrJia <p, cocTaBJieHHoro cesepHbiM HanpasJieHHeM MepH­

,ll,HaHa MeCTHOC­

TH H O,ll,HHM H3 

3JieMeHTOB CO­

opy)KeHHH. Cne­

.n.yeT HMeTb B 26 

BH,ll,y, '!TO Ha­

npasneHHe Me­

pH,ll,HaHa HeH3-

MeHHO. 25 ... .,...---.;;, 

Pa3JIH'!Hbie 

sapHaHTbi nono­

)KeHH5I npoeKTH- 24 
pyeMoro coopy-

)KeHHH B 3aBHCH­

MOCTH OT BeJIH- 23 

'!HHbl 3a,ll,aHHOf0 

no sapuaHTY 

yma <p noKa3a-

Hbi Ha pHC. 23 
(TaK, eCJIH npH 

Puc. 23. I1pHBJI3Ka coopy)KCHHJI K HanpasneHHIO 

rnasHoro MepH.l\HaHa 

27 

26 

31 



yrne <p 1 coopy)KeHne 3aHnMaeT nonmKeHne I, TO npn <p2 oHo 6y,ll,eT 

3aHHMaTh nOJlO)I<emie II, a npn <p3 - nono)KeHne III). 
3. CpasmmaSI OTMeTKH coopy)KeHMSI c OTMeTKaMM ropM30HTanei1 

Tonorpa<}>wieCKOH nosepxHOCTM, onpe,ll,emtiOT MecTa pacnono)KeHIU! 

HaCbineH H BbieMOK. B npe,ll,eJJaX BbleMOK HaHOCSIT JlHHHH KIOBeTOB 

(KaHaB), npOTSI)KeHHOCTb KOTOpbiX BbHIBmieTCSI B pe3yJJhTaTe nOCT­

poeHHSI JlHHHH HyneBbiX pa60T. 

4. flo ,ll,aHHbiM YKJJOHaM Bbi'-IHCJJSIIOTCSI HHTepsaJJbi OTKOCOB Ha­

CbineH H BbieMOK 11 armapeneJ:i.. flp113TOM CJle,ll,yeT HMeTb B Bl1,ll,y, '-ITO 

eCJJI1 Ha y'-laCTKe MeCTHOCTI1 10p1130HTaJJI1 npOBe,[l,eHbl '-1epe3 2 M, TO 

11 10p1130HTaJ111 OTKOCOB 6y,ll,yT HMeTb TaKyiO )J(e Bb!COTY Ce'-leHI1SI, a 

HX HHTepsanhi- y,ll,soeHHYIO seJIH'-111Hy. 

5. CTpoSITCSI H rpa,ll,ynpyiOTCSI JIHHMM Macuna6os yKJJOHOB ,ll,JJSI 

OTKOCOB HaCbllleJ:i. H BbieMOK. lJepe3 nony'leHHb!e OTMeTKH npOBO­

,ll,SITCSI 10pH30HTaJJH. flp11 BblllOJlHeHHH yKa3aHHOH onepaQHH CJle,ll,yeT 

CHa'IaJla YCTaHOBI1Tb BH,ll, nosepXHOCTH OTKOCa, 3aBHCSIIIJ,HH OT cpop­

Mbl 11 nOJJO)KeHHSI 6pOBKH COOpy)KeHHSI. 

6. Onpe,ll,eJJSIIOTCSI J1MHI1H nepece'-leHnSI OTKOCOB c Tonorpaqmqec­

KOH nosepxHOCThiO, a TaK)Ke Me)K,iJ,Y co6otf. 

7. CTpOMTCSI npo¢nnh coopy)l<eHMSI no HanpasneHniO 1-1. Ha­

npasnenne npo¢nnSI 3a,ll,aeTCSI HH,ll,MBH,ll,yanhHO npeno,ll,aBaTeneM. 

flpo<}>Hllb KaHaBbl (KIOBeTa) J-la npoqmne COopy:>KeHHSI CTpOHTCSI nO 

3a,ll,aHHOH IIIMpnHe k n rny6rme h = 0,4k. 

4.2. Oct>opMneHHe pa60Tbi 

BhmonHeHHaSI B TOHKnx JlHHHSIX rpaqHi'-lecKaSI pa6oTa no 3a,ll,aHMIO 

OKOH'-IaTeJlbHO OcpOpMJlSieTCSI B COOTBeTCTBHH C Tpe60BaHHSIMH IOCy­

,ll,apCTBeHHbiX CTaH,ll,apTOB, nepe'leHb KOTOpb!X npHBe,ll,eH Ha C. 2 H 

CTO crvnc o1.c. 
Ha 'lepTe)Ke ,ll,OJl)I(Hbi coxpaHMTbCSI see nocTpoeHnSI, CBSI3aHHbre 

C onpe,ll,eJleHHeM MeCT HyneBblX pa60T Ha HaKJlOHHbiX yqaCTKaX 

coopy)KeHim, a TaK)I(e rpacpw'-leCKHe nocTpoeHMSI, BbrnonHeHHbie ,ll,JlSI 

YTO'!HeHHSI nono)J(eHHSI Kpai1Hei1 rpaHn'-IHOJ:i. TO'-IKH B MecTax nepece­

'leHHSI ,iJ,BYX l1 6onee OTKOCOB HaChlnH HJlH BbleMKH. Bee BCnOMOra­

TeJlbHbie noCTpoemur cne,ll,yeT BbinOJlHSITb JlMHnetf TOJllll,HHOH S/3. B 

BapnaHTaX C nepece'-leHI1eM ,iJ,BYX nyTeH B pa3Hb!X ypOBHSIX KOHTypbi 

nyTenposo,ll,a n3o6pa)KaTb ne cne,ll,yeT. 
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lbo6paJKeHlt5I Ha nnaHe asTo,nopont H CTpOHTeJJhHOH nno~a,nKH 

BhlllOJJH5IIOT JJHH115IMH no fOCT 2.303-2006, C yqeTOM peKOMeH,na­

~HH rocT P 21.1701-97. 
Cnnoumoil TOJJCTOH ocHOBHOH mmHeil (S) noKa3hiBaiOT: 

- 6poBKH npoeKTHpyeMhiX coopyJKeHHH; 

- yKnoHoyKa3aTenH; 

- npoeKTHhie ropH30HTaJIH coopyJKeHH5I, KpaTHhie 0,5 M; 

- rpaHH~hl OTKOCOB HaChlllH H BhieMKH. 

Crrnoumoil TOHKOH JIHHHeil (S/2) rroKa3hiBaiOT: 

- rOpH30HTaJIH cpaKTH'ieCKOll fTOBepxHOCTH 3eMJIH; 

- rOpH30HTaJll1 OTKOCOB HaCblfTH H BbleMKH. 

Crrnoumoil TOHKOH JIHHHeil (S/3) noKa3biBaiOT: 

- JHIHMH BCTTOMOraTeJihHhlX reoMeTpHl.feCKHX IIOCTpOeHHH; 

-- CTpOHTeJJhHYIO reo,ne3H'IeCKYIO H KOOp.L\HHaTHYIO CeTKH. 

illTpHXOBOH JlHHHeH H306paJKaiOT: 

- JJHHMIO HyJJeBbiX pafioT. 

illTpHXITYHKTHpHOH TOHKOH JlHHHell TTOKa3biBaiOT: 

- och rrpoeKTHpyeMoro coopyJKeHmi. 

06BO,nKa JlHHHH nonepe<moro rrpocpHJ15I BhlllOJ1H5IeTCH no fOCT 

p 21.1701-97. 
Cnnoumoil TOJJCTOH ocHOBHOH J1HHHei1 noKa3h!BaiOT: 

- npoeKTHhie KOHTYPhi coopyJKeHH5I 11 so,nooTBO,nHoil KaHaBhi; 

- JlHHHH op,nHHaT OT TOlfeK nepeJJOMOB KOHTypoB coopyJKeHH5I H 

BO.ll,OOTBO.L\HOll KaHaBhl. 

Cnnoumoil TOHKOH JJHHHeil (S/2) noKa3hiBaiOT: 

- JIMHHIO cpaKTHl.feCKOH ITOBepXHOCTH 3eMJIH; 

- JIHHHH Op,L\HHaT OT TOl.feK nepeJJOMOB JIHHHH cpaKTHlfeCKOll 

ITOBepXHOCTH. 

CnnoiUHoil TOHKOH JJHHHeil (S/3) noKa3hiBaiOT: 

- JJHHHH CeTKH npocpHJI5I. 

Ha,L\ITHCH H aHHOTa~I1H Bhlll0J1H5IIOTC5I no rocT 2.303-2006, c 

yqeTOM peKOMeH,L(a~Hll 10CT P 21.1701-97. 
MaCIUTafi H306paJKeHH5I yKa3hiBaiOT B OCHOBHOll Ha.ll,ITHCH TTOCJie 

naHMeHosaHIUI H306paJKeHHH. Macuna6hi rrpocpHJIH yKa3biBaiOT Ha,n 

fiOKOBHKOM Ta6JIH~hl (n. 3 .11. 10CT p 21.170 1-97). 
Pa3Mephi Ha H3o6paJKeHH5IX yKa3hiBaiOT B Merpax. BbiCOTY H 

OTMeTKH yposHeil yKa3hiBaiOT c TO'iHOCThiO ,no caHTHMeTpa. BenH­

lJHHY yrnos nosopoTa .n.oporH yKa3biBaiOT B rpa.n.ycax c TOlfHOCTbiO 
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,no O,nHOH Ml1HYTbl, a npH He06XO,nHMOCTH - ,no O,nHOH CeKyH,nbi. 

BenHLJHHY yKnOHOB yKa3hiBafOT B npoMnnne 6e3 o6o3HalleHHH e,nn­

HHU.hi H3MepeHHH. KpyTH3HY OTKOCOB yKa3biBafOT B BH,ne OTHOWeHHS! 

BbiCOTh! K ropH30HTaJ1bHOH npoeKU,HH OTKOCa (n. 3.12 fOCT P 
21.170 l-97). 

4 HCJ10Bble 3HaLJeHH» Ha 11HHH»x MacwTa6oB YKJIOHOB cne.n:yeT 

pacnonaraTb no npaBHJiaM npocTaHOBKH pa3MepHbiX 'IHCen Ha IIep­

Te)Kax Ha,n COOTBeTCTBYfOl..IJ,HMH ropH30HTaJniMH. BbiCOTHbie OTMeT­

KH ropw~oHTaJlbHbiX Y'faCTKOB npoeKTMpyeMoro coopy)KeHMH B nnaHe 

pacnoJJaramT B np»MoyronbHOM none rop1130HTaJibHO, JIM6o B.lJ:OJ!b 

oc11 coopy)KeHH» (fOCT 21.101-93). 
YroJl npHBS!3KH coopy)KeHH» K Mepu,nHaHy HaHocSIT no npaBHJIY 

HaHeCeHHS! yrJIOBhiX pa3MepOB. 

B HH)KHeM npasoM yrJly HaHoCHTC» nonocaJIHHei1Horo MacwTa6a. 

npHMep O<j:>OpMJieHHS! llpHBe,neH Ha p11C. 24. 
OcHOBHbie owu6KH, .n:onycKaeMbie cTy,neHTaMM npH BbinOJIHeHHM 

11 o<j:lopMneHHH 3a,naHH», noKa3aHbi Ha p11c. 25 11 26. 
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Puc. 24. llpHMep BhiiiOJJHCHHJI H ocjlopMJJCHHll pa6oThi 

c.rljnc. 
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Owu~oYHoe U3o~pall<eHue 

Puc. 25. OcHOBHbJe oum6KH 
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OwuooYHoe peweHue .ll,omKHo Obfffib 

Puc. 26. OcHOBHhie owH6KH (rrpoJJ,orrJKeHHe) 
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nPif'lflO>KEHif'lfl 

N2 Macm- XagaKTej)_MCTMKa n]JoeKTMpyeMoro coopy_lKeHMH 
sap11- Ta6 qep- Pa1Mepht, M JIOJ!O· YKJJOHbl 
anT a TelKa l!\CHMe 0TKOCOB )J,opom 

HaChlfleH M MJIH 
Bh!CMOK annapenH 

M L B R r b k (jlo iH ia i. 
_ _I 1:400 60 - 64 - 8 2,0 90 1:2 3:4 1:10 

2 1:250 I 25 24 22,5 10 5 1,5 30 1:2 4:5 * 
3 1:500 50 - 90 - 10 2,5 110 3:7 2:3 1:12 
4 1:200 24 24 22 8 4 1,0 45 5:9 5:6 1:8 

c--5 1:400 44 - 36 - 8 2,0 75 3:5 4:5 * 
6 1:250 25 27 21 9 5 1,2 90 4:7 4:4 1:5 
7 1:500 - - 67,5 - 10 2,5 45 3:7 3:5 1:15 
8 1:200 32 18 - 12 4 1,0 45 5:9 4:5 * 
9 1:400 44 - 92 - 8 2,0 90 4:7 6:7 1:10 
10 1:500 70 - 80 - 10 2,5 75 4:9 3:5 I :12 
II 1:200 21 19 19 8 4 1,2 15 3:5 7:8 * 
12 1:400 40 - 74 - 8 2,0 90 I 4:7 3:4 1:10 
13 1:250 30 27,5 27,5 10 5 1,5 30 1:2 2:3 1:8 
14 1:500 55 - 45 - 10 2,5 60 1:2 3:4 * 
15 1:200 22 20 18 7,5 4 1,0 70 2:3 1:1 1:6 
16 1:400 - - 52 - 8 2,0 30 5:8 7:8 1:12 
17 1:250 40 21 - 15 5 1,5 60 4:9 3:4 * 
18 I :500 55 - 115 - 11 2,5 70 1:2 3:4 1:12 
19 1:400 56 - 68 - 9 2,0 65 4:7 4:5 1:12 
20 1:200 22 20 20 8 4 1,0 45 5:9 5:6 * 
21 1:500 48 - 85 -- 10 2,5 75 1:2 3:4 1:13 
22 1:250 32,5 27,5 30 10 5 1,0 60 4:9 5:7 1:12 
23 1:400 40 - 40 - 8 2,0 45 4:7 6:7 * 
24 1:200 20 22 17 8 4 1,2 110 5:8 9:10 1:5 
25 1:500 - - 65 - 11 2,5 65 1:2 5:7 1:16 
26 1:250 37,5 20 - 14 5 1,5 30 1:2 4:5 * 
27 1:400 46 - 94 - 8 2,0 110 5:9 5:6 1:12 
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