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TEXHlfllECKOE 3N(AHHE: 

<l>MOcTy.neHTa~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
l:ICXO,llHble ,ll3HHble K pa6oTe 

(HaUA.-teH0Ba11ue o6beKma 

UCCJle006GHWl UJIU npoeKmup06GHWl; 

npoU3600umeJ1bHOCmb UJIU 11a2py3Ka; 

pe:>ICUM pa6ombi (11enpepbl6HblU, 

nepuoOUlleCKUU, l/UKllUlleCKUU U m. o.); 
BUO CblpbJI. UJIU MamepuaJZ U30ellwt; 

mpe6oBaHWl K npooyKmy, u3iJeJ1wo Ullu 

npol/eccy; oco6bie mpe6oeaHWl K 

oco6eHHOCmJl.M rjJyHKl/UOHUpOBGHWl 

(3KcnJlyamal/UU) o6beKma WlU U30ellWl 

B nJlGHe 6e3onaCHOCmu 3KCnJlyamal/UU, 

BllWlHWl 11a 0Kpy:>1Ca10u1y10 cpeoy, 

3Hep203ampama.M; 3KOHOMU!leCKUU 

GHaJlU3 U m. 0.}. 

Ilepe'ICHb IlO,llJleJKallJ,HX HCCJlC,llOB3HHIO, 

npoeKTHpOB3HHIO H pa3pa60TKe 

BODpOCOB 

( amUIHTH'IeCKHH o63op no JIHTepaTypHbIM 

HCTOtIHHKa.M c ueJihIO BhUICHeHHH 

.UOCTH:>KeHHH MHpOBOH HayKH TeXHHKH B 

paccMaTJ)HBaeMOH 06.rmcni; nOCTaHOBKa 
3a,ua'IH HCCJie,lJ,OBaHIDI, npoeKTHpOBaHIDI, 

KOHCTpYHp0BaHHH; co.nep)KattHe npoue.nyphI 

HCCJie.noaaHHjl,IlpOeKTHpOBaHHH, 

KOHCTPYHPOBaHHH; o6cy~eHHe pe3yJihTaTOB 

BhillOJIHeHHOH pa60TbI; HaHMeHOBaHHe 
)J.ODOJIHHTeJihHhlX pa3.nenoB, IIO,lJ,Jie)KaIUHX 

pa3pa6oTKe; 3aKJIJOqettHe no pa6oTe ). 

Ilepe'leHb rpacl>H'ICCKoro MaTepuaJJa 

( c TOtIHhIM yKa3aHHeM o6H3aTeJihHhIX 
qepTe)KeH) 

ITo.nso,lJ,HhIH nepexo.n MarHC'fPaJihHoro 
ueqnenpoao,lla « » 
qepe3 peKy Ha yqacTKe 379- 383 
KM. ITponycKHM cnoco6aocTb 

Heqnenpoao.na 

36.6 MJIH.T.lro.n. ITepeKa'!HaaeMhIH npo.nyKT-He<l>Tb. 
06cJiy)KHBaHHe no.nao.naoro nepexo.na )1.Jljl 

6ecnepe6oH:aoH: pa60Tb1 H caoeapeMeHHoe 

BhUIBJieHHe .nec):>eKTOB. BnmrnHe Ha 0Kpy:>Karom;y10 

ITpoae,lleHHe o63opa JIHrepaTYPhl no .UaHHOH 
TeMaTHKe 
XapaKTepHCTHKa yqacTKa no.nao.nttoro nepexo.na 
He<t>renpoao.na 
TexHonomqecKHe pacqeThI TPY6onpoao.na 
no.nao.nHoro nepexo.na 

TexHorromqecKM cxeMa KITTI CO.[{ 379 KM; 
TexaonomqecKM cxeMa Mapmpyrn o6xo.na o6xo.nqHKa; 
TexHorrorffqeCKM cxeMa KITIT CO.[{ 383 KM 
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1. XapaKTepHCTHKa o6neKTa 
HCCJie.n:oBaHH.sl (Be~eCTBO, 

MaTep11an, rrp116op,a.rrrop11TM, 
MeT0.11.HKa, pafioqa.sr 30Ha) H 
o6nacTH ero npHMeHeHrui: 

Pa6o'l!HM MecTOM .s1BJI.s1eTc.s1 yqacTOK MarHCTpa.JlbHoro 
He<l>TenpOBO)J.a « ». 
Pafioqee MecTo HaxOJU{TCSI Ha OTKpbITOM B03.zzyxe. Tpacca 
He<t>TenpOBO,Ua npOX0.11.HT qepe3 peKy H IlOHMeHJiylO qacTb. 
KnHMaT YMepeHHbrn. 
IlpH JKCITJiyarnuHH He<l>TerrpOBO.D:a MOfYT HMeTb MeCTO 
Bpe.n:H1>1e H orracH1>1e rrpommeHH.sl <PaKTopoB 
npOH3BO.D:CTBeHHOH cpe.n:1>1 .11.JI.sl qeJIOBeKa. 

0Ka3bIBaeTCSI HeraTHBHOe B03)J.eHCTBHe Ha npHpo.uy 
(aTMoc<l>epy,r11.upoc<t>epy,n11Toc<t>epy) 
Bo3MO:>KHO B03HHKHOBeHHe qpe3BbitJaHHbIX c11ryau11H: 

TexHoreHHoro, cTmrnifHoro, JKonorHtJecKoro H 

COUHaJibHOfO xapaKTepa. 

06'beKTOM HCCJie.[(OBaHIDI .HBIDleTC.H IIO.[(BO.[(HhlH rrepexo.n: MarHCTPMhHOro 

He<l>TerrpOBO.[(a. 

U:enh rrpoeKTa. TexHonorH51 3KcrrnyaTaI.J;HH rro.n;so.n;Horo rrepexo.n;a 

MarHCTPMhHoro Heq>Terrposo.n;a. 

TepMHHhI u onpe.i:.eJieHHH 

IloiiMa: qaCTh .[(Ha pe1rnoif .[(OJIHHhl, CJIO)l(eHHa.H HaHOCHblMH rpyHTOBO-

HJIHCThIMH OTJIO)l(eHIDIMH H rrepHO.[(WieCKH 3MHBaeMa.H B IIOJIOBO.[(he H rraBO.[(KH . 

.Deper: Y3Ka.H rronoca cynrn B 30He COIIp.H)l(eHIDI BO.[(HOH IIOBepXHOCTH BO.[(OeMa 

HJIH BO.[(OTOKa c rrpHJieraIOmHMH CKJIOHaMH 3eMHOH IIOBepXHOCTH, Haxo.n;.Hma.HC.H ITO.[( 

HerrpepbIBHDIM H Herrocpe.n;CTBeHHhIM B03.[(eHCTBHeM BO.[(hl. 

Me~eHh: <l>a3a Bo.n;Horo pe)l(HMa peKH, e)l(ero.n;Ho rroBTOp.sIIOma.sic.sI B o.n;HH H Te 

)l(e ce30Hbl, xapaKTepH3YIOma5lc.H MMOH BO.[(HOCThlO, .[(JIHTeJihHhIM CTO.HHHeM HH3Koro 

ypOBH51, B03HHKaIOmaH BCJie.[(CTBHe yMeHbIIIeHIDI IIHTaHHH peKH. 

3a.i:.Bn~Ka 6eperoBaH: 3a.n;BH)l(Ka, ycTaHOBJieHHa.sI Ha rpaHHu;e rrepexo.n;a Ha 

OTMeTKax He HH)l(e OTMeTOK ypoBH.H BhICOKHX BO.[( 10 % o6ecrret:feHHOCTH He3aBHCHMO 

OT THIIa rrepexo.n;a ( O.[(HO- HJIH MHOfOHHTOt:fHhIH) H IIIHpHHhl BO.[(HOH rrperpa.[(hI. 

3a.i:.BH~Ka 3a.[(BH)l(Ka, ycTaHOBJieHHa51 Ha rrepeMbJqKe 

(TeXHOJIOrWieCKOM Tpy6orrposo.n;e) Me)l(.[(y OCHOBHOH H pe3epBHOH HHTKax H 



KopH~op TeXHH"lfeCKHii: CHcTeMa Tpy6orrpoBO.llOB, JIHHHH 3JieKTporrepe.LJ;aq, 

Ka6eneii CB.Sl3H H .LJ;pyrHx HH)l(eHepHbIX KOMMYHHKaQHH, npOJIO)l(eHHbIX no O.ll;HOH 

Tpacce HJIH nepeceKaiomHXCSI, H HMeIOmHx conpSI)l(eHHbie IIOJIOCbl OTBO)J.a HJIH 

oxpaHHI>Ie 30HI>I. 

~OJirOBpeMeHHblH (rpyuTOBhiii) penep: 3aKpenneHHbIH Ha MeCTHOCTH nyHKT 

nnaHOBO-BbICOTHOH reo)l;e3HqecKOH ceTH, THII 3aKpenneHHR KOTOporo o6ecrretIHBaeT 

coxpaHHOCTb IIJiaHOBOH H BbICOTHOH onopbl Ha .nJIHTeJibHbie cpOKH, Ha nepHO.ll; 

npoH3BO.ll;CTBa TeKyIQHX H TIOCJie.LJ;yIOIIJ;HX reo.LJ;e3H11eCKHX pa6oT, B TOM qHcJie .llAA BhIHOCa 

-rpaCCbl B HaTYPY H opraHH3aQHH CTJJOHTeJibHbIX pa6oT JIHHeHHOH qacTH -rpy6orrpOBO)l;a, a 

TaK)l(e Ha rrepHO.ll 3Kcrn1yaTaU:HH TPY6onpoBo.LJ;a. 

He~o3arJiy6JiettHe Tpy6onposo~a: OrKJioHeHHe BbICOTHOro rroJIO)l(eHHR 

TPY6orrposo.LJ;a OT HopMaTHBHoro. 

IlpoBHC Tpy6onposo~a: OroneHHe TPY6onpoBo.LJ;a c o6pa30BaHHeM 

3a30pa Me)l(,lly HH)l(He:H: 06pa3Y1Qmeif -rpy61>1 H rpyHTOM. 

06o3HQlleHUJl u COKpaU{eHUJl 

MI - Marlicrpam,m,rn He<jrrenpooo.LJ;; 

E.D: - 6a3a .zi:aHHhrx; 

BJI - B.llOJib TPaccoBhie JIHHHH 3JieKTponepe.n:aq; 

nn MH - IIO.ll;BO,llHbIH nepexo.zi: MarHCTPaJibHOro Heqnenposo.zi:a; 

IIrv1.H - rrepexo.LJ; MarHCTpaJibHoro HecpTenposo.LJ;a qepe3 BO.l(H)'IO 

rrperpa.LJ;y; 

MK - .zi:orroJIHHTeJihHbIH .LJ;ecpeKTOCKonH11ecKHii KOHTJJOJih; 

KI1I1 - KOHTpOJibHO - H3MepHTeJibHbIH rryHKT; 

KfIIl CO.LI:- KaMepa nycKa-rrpHeMa cpe.zi:cTB oqHCTKH H .LJ;HamocTmrn; 

KTTI - KOMTIJieKTHa.SI TPaHccpopMaTopHaSI IIO.LJ;CTaHU:HSI; 

KT - Kono.LJ;eQ TexHonorH11ecKHii; 

JIAPH - JIHKBH.ZJ:aQmI aBapHHHOrO pa3JIHBa Hecl>TH; 

TIJIA - rrnaH JIHKBH.llaQHH aBap11:ii; 
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PHY -paiimrnoe Hecprerrpooo,n:ime yrrpaBJieHHe ; 

Jiq - JIHHe:H:HaH qacTh; 

JI3Il - JIHH~ 3JieKTponepe.n.aq11; 

JIA3C - JIHHeMHaH aBapHMH0-3KCTIJiyaTaU:HOHHa.H CJiy)l(6a; 

MT - Mar11cTpaJihHhIM Tpy6onpoBo.n.; 

lll1C - HecpTenepeKaq1rnaIOI.D.M cTaHa:~; 

HT ,n: - HOpMaTHBHo - TexH11qecKaH .n.oeyMeHTaa:~; 

MH --MarHCTPaJihHhIM HecpTenpoBO.lJ.. 

OCT - 0praID13awuJ: C11creMb1 cTaH.n.apToB. 

Man:t:CTPaJihHhIM Tpy6onpoBO.lJ.HhIM TPaHcnopT HecpTH HBJI.HeTCH CJIO)l(HhIM 

TeXHOJIOr}lqeCKHM o6'beKTOM. B ero COCTaB BXO)l,HT JIHHeMHa.H qacTb H pa3JIHqttbie 

coopy)l(eHHH, npe.n.ml3HaqeHHhie .lJ.AA o6ecneqeHHH 6ecnepe6o:H:Ho:H: nocTaBKH 

yrneBo.n.opo.n.oB. B cocTaB MarHCTPaJihHOro TPY6onpoBO.Zl,Horo TPaHcnopTa BXOMT 

HecpTenepeKaq11BaIOI.D.He CTaHU:HH, cpe.Zl,CTBa 3aI.D.HThl Tpy6onpoBO.Zl,a OT IlOBpe)l(.Zl,eHHM, 

cpe.n.cTBa KOHTPOJISI pa6oThI TPY6onpoBOJJ.a H o6opy.n.oBaHHSI H pa3JI}lqHhie nepeXOJJ.hI, 

KOTOpbie He06XO.Zl,11MO coopy)l(aTb )J.JIH npeo.n.oneH~ HCKYCCTBeHHhIX H ecTeCTBeHHhIX 

npeTISITCTBHM, o6ycJIOBJieHHhIX HaJI}lqHeM o6'beKTOB IlOCTPOeHHhIX qeJIOBeKOM 

(nepeXO.Zl,hl qepe3 )l(eJie3Hhie JJ.OporH, aBTO.Zl,OpOrH) H rH)J.pOJIOr}lqeCKHMH 

oco6eHHOCTSIMH pa:H:oHa CTPOHTeJihCTBa (no.n.BO.lJ.Hhie nepexo.n.h1 qepe3 peKH, 03epa H 

.n.pyrHe BO.Zl,Hhie npeTISITCTB~). 

AKTYaJihHOCTh npoeKTa. Bee TexHHqecKHe o6neKThI H o6opy.n.oBaHRe JJ.OJI)l(HhI 

HaXO.lJ.HThCSI B 3KcnnyaTaU:HH onpe.n.eneHHhie cpoKH, YKa3aHHhie B CTPOHTeJihHhIX 

HOpMax H npaBHJiax. Ecn11 B npou:ecce 3KcnnyaTaU:HH npoHCXOMT KaKHe-nH6o 

HapymeHHSI ycnoBHM pa6oThI H o6cJiy)l(HBaH~, TO MO)l(eT npoH30MTH aBap~ WHJIH 

COKpaIIl.eHHe )J(H3HeHHOro U:HKJia. I1o3TOM)' )];JUI o6ecrreqeHHH QlYHKU:HOHHpOBaH~ 

Bce:H: TPY6onpoBO.lJ.HOM cttcTeMhI MOryT TIOTPe6oBaThCH 3HaqHTeJihHhie o6neMhI 

BJIO)l(eHHM cpRHaHCOBhIX cpe.Zl,CTB H npHBJieqeHHe .Zl,OTIOJIHHTeJibHhIX cnea:HaJIHCTOB, qTo 



.&.-.&&....L••• .. ---. ... - •• ,,.. ---··J,,, ........ ... ___ _... ___ _ 

o6'beKTOB H o6opy,n;oBaHIDI, B COOTBeTCTBHH c penrnMeHTaMH rrpe,n;npIDITIDI 

Tpy6onpoBo,n;Horo TPaHcnopTa. 

U:enb npoeKTa: TexHonorJUI 3KcrrnyaTaUHH rro,n;Bo,n;Horo rrepexo,n;a MarHCTpaJihHOrc 

HeqnenpoBo,n;a, nocTpoeHHoro B ycn0Bm1x 3ana,n;Ho-CH6Ii pcKoro perHoHa c yqeTOl\I 

H3MeHeHIDI IlOHMbI peKH B BeceHHe-JieTHHH nepHo,n;. 

06oeKT Hccne,n;oBaHHSI. Y"tJaCTOK no,n;so,n;Horo nepexo,n;a MarHCTpaJihHOro 

tteqnenpoBo,n;a qepe3 peKy np11 H3MeHS110UJ,e:H:cS1 nrnpHHe OT 106 ,n;o 115 M. 

1. 061op JIHTepaTyphI 

B PoccHiicKo:H: <I>e,n;epau,HH :nan pa.3BHTIDI TPY6onpoBo,n;Horo TPaHcnopTa 

He$TH xapaKTepH3yeTC51 p51,ll.OM cneI.J,H$HqecKHX oco6eHHOCTei1:. 3To CB513aHHO co 

3Hal:iHTeJibHOM IIpOTSl)l(eHHOCTblO JIHHeMHblX yqaCTKOB, xapaKTepHCTHKOM pa:H:otta, 

o6oeMOM rrepeKaqKH rpaHcnopTHpyeMo:H: cpe,n;bI H ee xapaKTepHCTHKaMH. Bee 3TO 

onpe,n;em1eT cpoKH 3KCnJiyaTaI.J,HH rpy6orrposo,n;os. 

MarHCTpaJihHhie He$Tenposo,n;hI RBJI5IIOTC51 B3pbIBO- 11 IIO)l(apoonacHhIM 

o6'beKTaMH, 3KcnnyaTauJfj{ KOTOpbIX, rpe6yeT 3HaHIDI 60JibIIIOro o6'beMa HOpMaTHBHO

TeXHHqecKOM ,n;oKyMeHTaI.J,HH. Cneu,H$HqecKo:H: oco6eHHOCTbIO JIHHe:H:Ho:H: qacTH 

MarHCTPaJihHoro tteq>Terrposo,n;a 51BJI51eTC51 ero nepeceqeHHe c ao,n;HbIMH rrperpa,n;aMH. 

3TH yqacTKH HOCSIT Ha.3BaHHe IlO,[(BO,[(HbIX nepexo,n;os. 

Ami BbI6opa MeTO,n;a CTpOHTeJibCTBa IlO,ll.BO,ZJ;HOro nepexo,n;a ytIHTbIBaIOn.,,. 

MHO)l(eCTBO cl>aKTopos - :no H3MeHeHHe pycna peKH no IIIHpHHe, TeqeHHe H rny6HHa 

peKH, KJIHMaTHqecKHe ycnOBH51. 

Ilo.rmepJKaHHe Heqnenpoao,n;a, rrponoJKeHHoro no ,n;Hy peKH HJIH no.n ,n;HoM 

peKH (MeTO,ll. HaKJIOHHO-HanpaBJieHHOro 6ypeHID1) B pa6oqeM COCTOSIHHH, HeB03MO)l(H0 

6e3 peryJIS1pHhlX pa6oT no ero o6cny)l(HBaHHIO. 

¥l3BeCTHbie HCCJie,n;oBaHIDI B o6nacTH o6ecneqeHIDI Ha,n;eJKHOCTH H 6e30IIaCHOCTH 

MarHC'fPaJibHbIX rpy6onpoBO,ll.OB, npoJIO)l(eHHbIX B pa.3JIHqHbIX yqacTKax, npOBO,[(HJIH 

P.C.ryMepoB, X .A. A3MeTOB, A.r. rYMepoB [2]. JJ:aHHbie pa60TbI 6bIJIH HanpaaneHI>I 

Ha pemeHHe, TeXHOJIOrffl:{eCKHX H TeXHHqecKHX 3a,n;aq 3KCnnyaTaI.J,HH, B TOM qffcne H 
8 



.l(JUI no.n:so.n:ttoIX nepexo.n:os. 

KRaccu<jJuKa4uR nepexoooe Ma2ucmpaJZbHb1x mpy6onpoeoooe tf.epe3 eooHble 
flpe2paob1 

Cornactto pernaMeHTY OP-75.200.00-KTH-088-12 

«I1opH.l(OK TeXHHqecKOH 3KcnnyaTaU.HH nepexo.n:os MarHCTPaJibHbIX tte<l>TenpoBO.l(OB H 

tte<l>Tenpo,nyKTOnposo.n:os qepe3 BO.l(Hble nperpa.l(bl H MaJibie BO.l(OTOKH»[3] 

no.n;pa3.n;eJUIJOTCH 110 c11oco6y 11poKJ1a.n;KH tta: 

- 110)'.(BO)'.(HbJe; 

- Ha.l(3eMHbie (B03.nylllHbie). 

Eonee no.n;po6tto, paccMOTPHM no.n:so.n:Hoie 11epexo.n:oi. 

Cornactto, CHHTI 2.05.06 - 85 [ 4], 110.n;so.n;HhlM 11epexo.n;oM Ha3oIBaeTcH 

yqacTOK JIHHeHHOH qaCTH He$Tenposo.n:a, nepeceKaJOmHH BO.l(Hble nperpa.l(bl lllHpHHOH 

no 3epKany BO.l(bl B Me:>KeHb 6onee 10 M H rny6HHOH 6onee 1,5 M H lllHpHHOH no 

3epKany BO.l(bl B Me:>KeHb 6onee 25 M He 3aBHCHMO OT rny6HHbI. 

K nepexo,naM MT qepe3 MaJibIH so.n:oTOK OTHOCHTCH JIHHeHHM qacTb 

tteq>Te11poso.n:a npoxo.n:HmaH qepe3 BO)'.(OTOK HJIH BO)'.(OeM IIIHpHHOH 110 3epKany BO.l(bl B 

Me:>KeHb MeHee 25 M H rny6HHOH Mettee 1,5 M, HJIH lllHpHHOH no 3epKany BO)'.(bl B 

Me:>KeHb Mettee 10 M, He3aBHCHMO OT rny6HHbI. 

I1epeXO.l(bl MarHCTPaJibHbIX rpy6onpOBO.l(OB qepe3 BO.l(Hble nperpa.l(bl HMeJOT 

CBOIO KJiaccmpHKaU.HIO, cornacHO .n:aHHblM [3], KOTOpaH 11pe.n;cTaBJieHa B Ta6JIHU.e 1.1 

06opy~osauue H coopy~eunH: 

3a11opHaH apMaTypa, BKJIJOqM CHCTeMbI aBTOMaTHKH, KOHTPOJUI H HTCO, 

BKJIJOqaH o6sanosattHe H conyTCTByromee o6opy.n:osaHHe 

KI1Il CO,[(, ycTaHOBJieHHoie Ha ocHOBHbIX H pe3epBHbIX HHTKax nepexo.n:a MT qepe~ 

BO.D:HYJO nperpa.n:y, BKJIJOqaR o6sanosattHe H co11yTCTBy10mee o6opy.n:osaHHe 

nepeMbJqKH Me:>K.ny OCHOBHOH H pe3epBHOH HHTKaMH nepexo.n:os MT qepe3 BO.l(HYJO 

11perpa.n:y c ycTaHOBJieHHblM Ha HHX o6opy.n:osaHHeM 6eperoyKpenHTeJibHbie 
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o6opy.u.osaHHe COY .u.onrospeMeHHI>Ie penepa, yKa.JaTeJio MapKepHoro nyHKTa )l;JUI 

npose.u;eHIDI BT):(, npe.zzynpe)l()l;a101.I.U1e 3HaKH o6o3HaqeHHR oxpaHHOM 30Hol 

nepexo.u;a, on03HasaTeJII>HOie H npe.zzynpe:>K,u.a10ume 3Hrurn: Ha noiiMeHHbIX yqacTKax 

nepexo.u;a, 3HaKH ycTaHOBKH MapKepHoIX nyHKTOB, 3HaKH .u;onrospeMeHHDIX penepoB 

)J.OilOJIHHTeJibHO )l;JUI nepexo.u.os, IlOCTPOeHHbIX MeTO,U.aMH MHKpOTOHHeJrnpoBaHIDI, 

TOHHemipOBaHIDI c HCilOJib30BaHHeM ll.(HTOBOM npOXO)l;KH, «TPy6a B Tpy6e», CHCTeMa 

KOHTPOJUI COCTaBa H .u;asneHIDI ra.Jonaposo3..zzyrnHOH cpe.D;bl B Me:>KTpy6HOM 

npOCTPaHCTBe )l;OilOJIHHTeJibHO )I.JUI B03)1.yllIHbIX nepexo.u.os qepe3 BO)l;Hble nperpa.u.1>1 

onopHI>ie coopy:>KeHIDI, saHTOBI>Ie TPOCa, racHTeJIH cKopocTH noToKa, orpa:>K,u.eHIDI 

si,rxo.u.a TPY6onposo.u.a H3 rpyHTa .u;ononHHTeJII>Ho )I.JUI nepexo.u;oa qepe3 

cy.u.oxo,u.H01e peKH H peKH c rnHpHHOM pycna 6onee 500 M - nyHKT tta6JIIO,u;eHIDI 

sepToneTHaR nnoma,u.Ka, 3aI.IJ.HTHI>Ie coopy:>KeHIDI OT asapHHHoro pa3JIHBa 

fpattH~aMH no.u.so,u.Horo nepexo.u;a MT qepe3 BO.U.ttyIO nperpa.zzy, 

onpe,u.eJUIIOII.UIMH )l;JIHHY nepexo.u.a, SIBJUllOTCSI: 

)];JI.SI O)l;HOHHTOqHoro nepexo.u.a H OCHOBHOM HHTKH MHOffiHHTOqHoro 

nepexo.u.a - yqacTOK (A), orpaHHqeHHbIM 3anopHOM apMazypoli, ycTaHOBJieHHOM Ha 

noliMeHHI>IX yqacTKax (pHcyHoK I. I); 

I 
I 
I 
l. 

PyCJIO 

A ~I 

PHc. I. I - f paHHl..{a o,nHOHHTOtJHOro nepexo,na H OCHOBHOH HHTKH MHOfOHHTOIJHOrO 

nepexo,na [3]: 
A - O!luHa nepexooa 

.u.nR o,u.HOHHToqHoro nepexo.u;a, He HMe10mero 3anopttoli apMaTypoI, 

ycTaHOBJieHHOH Ha IlOMMeHHbIX yqacTKax - yqacTOK, orpaHJiqeHHbIH ypoBHeM 
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BbICOKHX BO,ll., He HmKe OTMeTOK 10% o6ecnet.JeHHOCTH, ,ll.Il.sl ropHbIX peK - yqacTOK, 

orpaH11t.JeHHbIB ypoBHeM BbICOKHX BO,ll., He HmKe OTMeTOK 2 % 06ecnet.JeHHOCT11; 

,ll.llil pe3epBHOH Hl1TKl1 MHOrOHl1TOl.JHOro nepexo.n:a, He o6opy.n:osaHHOfO 

KilI1 co,n: - yqacTOK, orpaHHt.JeHHblH 3anopHOH apMazypoti, ycTaHOBneHHOM Ha 3TOM 

Hl1TKe; 

,ll.llil pe3epBHOH Hl1TKH MHOrOHl1TOl.JHOro nepexo.n:a, o6opy,ll.oBaHHOro KilI1 

CO)]. - yqacToK, orpaHHt.JeHHbIH 3aTBopaM11 KaMepoI rrycKa M KaMepoI np:11eMa CO)J., 

ycTaHOBneHHbIX Ha 3TOM HHTKe. Ilo nepeMO:NKaM - yqacTOK, orpaHHt.JeHHblM 

ceeym11M11 3a).1.BH)l(KaMH; 

,ll.Il.sl nepexo,ll.a, BX0).1..si:m11ti B COCTaB KOMnneKCHoro - yqacTOK, orpaH11l.JeHHbIB c 

O,ll.HOH 11Ill1 o6eHX CTOpOH rpaH11UaMl1 CMe)KHOro nepexo,na. rpaH11UaMl1 nepeXO,ll.a MT 

qepe3 MailbIH BO,ll.OTOK, onpe.n:em1IOmHM11 .n:n11Hy nepexo.n:a, HBIDIJOTCSI yqacTKM 

Tpy6orrposo.n:a pycnosoti qacT11 11 6eperosoti qacT11 ).1.n11Hoti no 100 M OT ype3a BO,ll.bI 

rrpH Me)KeHHOM ypoBHe. 

B cocTase no.n:so.n:Horo nepexo.n:a MT qepe3 BO,ll.HYIO nperpacy 11 Manoiti 

so.n:oTOK Bo1.n:enS110TcS1 pycnosoH: yqacToK 11 rroH:MeHHbie yqacTKH: 

- pycnosoti yqacTOK rrepexo.n:a - yqacTOK rpy6onposo).1.a, rrepeceKaIOm11H: 

Bbipa6oTaHHOe pet.JHblM IIOTOKOM llO)Ke, no KOTOpOMY ocymecTBllileTCSI CTOK BO,ll.bl 6e3 

3aTonneHHH TIOHMbI, orpaHl1t.JeHHblH cpe,nHMM ypoBHeM BO,ll.bl B Me)KeHo; 

rrotiMeHHI>Ie yqacTKH rrepexo.n:a - yqacTK11, orpaHHl.JeHHI>Ie c O,ll.HOH cTopoHI>I 

cpe,ll.Hl1M ypoBHeM BO,ll.bl B Me)KeHb, c .n:pyroti CTOpOHbl rpaH11UaMM rrepexo.n:a. 

~'BB 10 % 

PHc.1 .2 - YqacTKH no,Wlo~Horo nepexo~a MT qepe3 ao~Hyro nperpa.zzy c 
6eperOBbIMH 3MBH)l(l(aMH [3] 
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MemoObl cmpoumenbcmea nooeoOHblX nepexoooe 

TpaHUleUHblU Memoo - 3TO O.ll.HH H3 Ha116onee pacnpocTpaHeHHMX MeTo.n.os 

CTpOHTeJibCTBa TIO.lJ:BO.lJ:HbIX nepexo.n:os MarHCTpanbHbIX HeqnenpoBO.D:OB. IlpH 

nepece1IeHl1H c BO.D.HOH rrperpa.n.o.H. CTpOHTeJibCTBO rrpOBO.lJ.11TCSI c 3arny6JieH11eM B .D.HO 

peIGI. Bee pa6oTI>I, BhlnonHS1eMI>Ie, rro.n: so.n:o.H. npH rny6MHe 6onee 3 M npoBOMTCSI c 

IlOMOIIU>IO cneu.HanbHOH TeXHHKH (3eMcHapH,n:OB, rpyHTOCOCOB, rH,n:pOMOHHTOpOB, 

cKperrepoB 11 .n;p.) [5]. 

3eMJieCOCHble CHapSl.LJ.bI BCaChIBaIOT rpyHT BMeCTe c Bo.n.o:tt qepe3 Tpy6y' 

rpyHT03a6opHbIH HaKOHeqHHK pacnonaraeTCH B 6JIH3H pa3pa6aTbIBaeMoro ~aCTKa 

.LJ.Ha (6]. 

3eMneqeprraTenoHble cHap.S1.n;hl 3TO MexaHH1IeCIG1H cnoco6 oT.n.eneHHSI 11 

no.n.oeMa rpyHTa c noMOl.Il.blO qepnaKOB. Eorna10T o,n:HoqepnaKOBI>Ie H 

MHoroqepnaKOBI>Ie [ 6]. 

PHc. 1.5 - 3eM11eqeprraTeJibHbrn CHap.sm [6] 

IlpMMep 1. 

IlpH CTpOHTeJibCTBe no.n:so.n.ttoro nepexo.n.a Ha ~acTKe «3arroJIHpbe- Ilypne» 

Marl1CTpaJibHOro HeqnenpoBo.n.a 6oIJIO npoJIO)KeHO 14 KM pe3epBHOH HHTKH qepe3 peKy 
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Ilyp, BomonHeHHoro Tpa.n;1u.1;1rnHHbIM TPaHinei:fHI>IM cnoco6oM. Bo16paHHbIM MeTo.n; 

CTpOMTeilbCTBa Ha ,n;aHHOM ~aCTKe xapaKTepM3yeTC51 He6onbIIIOM IIIHpeHHOM M 

rny6MHOM peKH. 

Pa3pa6oTKY TpaHineM nposo,n;MnM c noMOI.II;bJO 3KCKaBaTopos c ,n;nMHHOM 

CTJ)enoH: M c rroMOI.II;bJO rM.n;poMOHMTopos. CnmKHOCTbJO CTpOMTenocTBa .HBHnMCb 

noro.n;HI>Ie ycnoBM51 . B 3MMHee speMH TeMnepaTypa so3.n;yxa onycKanacb HM)l(e -55 

°C, lJTQ OCTaHaBnMBanO pa6oTy M nJO,n;ei:f M TeXHMKH [7]. 

I1pMMep 2. CTPOMTenbCTBO tteqnerrposo.n;a «BocTOlfHa.H CM6Mpb 
Tmrnti 0KeaH» - 3TO rno6anJ>Hoe ocsoeHMe TeppHTOpHH BocTOlfHOM 

CM6HpM M ,l(anI>Hero BocToKa. 

0.n;HMM M3 CilO)l(HbIX yqacTKOB Heqnenposo.n;a 6om y~aCTOK 

rrepexo.n;a 1:1epe3 peey Jletta. 

Ha ,n;aHHOM ~acTKe IIIMpMHa peKH c rrepece1:1eHMeM MarMCTJJanbHoro 

Heqnerrposo.n;a COCTaBil51eT 1440 M. 06ma51 ,n;nMHa c IlOMMeHHbIMM ~aCTKaMM 

cocTaBMna 3700 M. B pa6oTe [8] 6nrno paccMOTPeHo HecKonJ>Ko sap11aHTOB 

CTJJOMTenbCTBa, M3 KOTOpbIX 6orn BbI6paH TJ)aHIIIeMHbIM cnoco6, M3-3a Han~H51 

oco6bIX np01IHOCTHbIX xapaKTepMCTMK rpyHTa M 6onbIIIOM IIIMpMHbI 3epKana peKM, 

cymecTBeHHO ysen111:111sa10meroc.H so speMH rraso,n;Kosoro rrepMo,n;a. ,[(pynrn crroco601, 

KaK IIOKa3anM Mccne,n;oBaHM.H, 3Ha1:1MTenbHO ysenMlfMBaJOT CTOMMOCTb rrpoeKTa, .n;o 

HeCKOilbKMX .n;eC51TKOB pa.3 

HaKJZOHHO - Hanpaeflemwe 6ypeHue [6], TaK )l(e .HBAAeTC51 pacrrpocTPaHeHHbIM 

crroco6oM CTJJOMTenbCTBa rrrr. CTJ)OMTenbCTBO ,n;aHHOM TeXHonorHM BbIIlOnH51eTC51 

HeCKOilbKHMM 3TanaMM: AAA Ha1:1ana 6ypMTC51 IIHnOTHa.H CKBa)l(HHa MeHbIIIHM 

,n;HaMeTJ)OM c 0,lJ;HOM CTOpOHbI Ha .n;pyryro. Ha BTOpOM 3Tarre CKBa)l(MHa pacIIIHp.HeTC.H 

.n;n51 npoTaCKMBaHH51 .n;IOKepa. Ha rrocne,n;HeM 3Tarre rrpoTaCKHBaeTc51 .n;JOKep 1:1epe3 

CKBa)l(MHY c 0,lJ;HOM CTOpOHbl Ha .n;pyryro. 

ITpeMMYmecTBO TaKoii TeXHonorMM: 

- HaHOCMTC51 MHHMManbHbIM ymep6 OKpy)l(aJOmei:f cpe.n;e; 

- yMeHbIIIeHMe cpHHaHCOBbIX 3aTpaT Ha o6cne.n;oBaHMe BO,n;ona.JaMM 

- coxpaHHOCTb ecTeCTBeHHOro naH,n;IIIacpTa. 



PHc. 1. 6 - Me-ro.n npoKJia.z:urn cnoco6oM HaKJIOHHO - ttanpaanettttoro 6ypeHHJI [6] 

11eTo,n HaKJIOHHO-HanpaBJieHHOro 6ypeHIUI 3aBHCHT OT xapaKTepHCTHKH 

BO,nHhIX rrperpa,n, TeXHHqecKHX xapaKTepHCTHK HCilOJih3yeMbIX 6ypOBbIX ycTaHOBOK, 

TeXHOJIOnUI 6ypeHIDI CKBa)l(HHbI [ 6]. Bo MHOfOM, .naHHhIH MeTo.n 6y,neT onpe.nemIThC.SI 

TBep,noCTblO rropo,nw, ,nJIHHHOH pa.3pa6aTbIBaeMoro yqacTKa H, COOTBeTCTBeHHO, 

CTOHMOCTblO. 

IlpHMep 1. 

YKJia~a Heqrrenposo,na rro,nso,nHoro nepexo,na qepe3 peKy Ta.3 [7]., 6oma 

npose,neHa c ttcnoJih30BaHHeM TexHonorHH HHE. IlpH 3TOM o,nHHM H3 onpe,nemIIOll.UfX 

ycJIOBHH npH npoeKTHpOBaHHH - 3TO MeHbillruI lliHpHHa peKH, no cpaBHeHHIO c peKOH 

JieHa, H HaJIHqHe 6onee M.RTKHX rropo,n, rro,nxo,n~m . .i;HX ,nJUI 6ypeHIUI.. HecMOTP.SI Ha 

Bo16paHHhIH cnoco6 cTpmnenocTBa no.nso,nHoro nepexo.na 06.S13aTeJihHhIM ycnosHeM 

.SIBJUleTC.SI 3KOJIOfHqecKa.SI 6e30IIaCHOCTh H HCKJIIOqeHHe HeraTHBHOro B03,neHCTBIDI Ha 

OKpY)l(aIOIIzylO cpe;zy. 

K pacrrpocrpaHeHHhIM MeTo,naM ' CTPOHTeJihCTBa OTHOCHTC.SI H Memo 

m01me.nupoeaHwi c ucno.nb306aHueM Uf.Umoeou npoxooKu, ocHoBaHHhIH Ha 

CTpOHTeJibCTBe TOHHeJUI c IIOMOII.I;blO ,LJ;HCTaHQHOHHOro ynpaBJUieMoro npoxo,nqecKoro 

Il.I;HTa (6]. 

IlpH crpoHTeJibCTBe TaKHM MeTO,LJ;OM cymecTBYeT p.SI,n npeHMyII.I;eCTB: 

- IIOJIHOe OTCYTCTBHe B03,neHCTBIUI Ha pycJIOBbie npor.i:ecchI 

nepeceKaeMoH BO.l(HOH nperpa,noi1:; 

- C'IpOHTeJibCTBO B caMbIX CJIO)l(HblX rM,nponorHtieCKHX ycJIOBH.SIX; 

- crpoHTeJihCTBa TOHHeneii 6onhrnoii rrpou1)1(eHHOCTh10. He,nocraTKaMH 

TaKoro MeTO,na no cpaBHeHHIO c MeTo,noM HaKJIOHHO -

HanpaBJieHHOfO 6ypeHIDI, .SIBJUieTC.SI BhlCOKruI CTOHMOCTb o6opy,nosaHIDI H 
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BbIIIOJIIDieMbIX pa6oT. 

Puc. 1. 7 - Mer o.n TOHHeJIHpoarurn.si: c u:crroJTh30BaJIHeM rrpoxo.wiecKoro ~HTa [ 6] 
OcHOBHOe TPe6oBamrn npH cTpOHTeJibCTBe H 3KcnnyaTaQHH no.n;so,n;HbIX 

nepexo,n;OB 3TO Ha,D;e)l(HOCTb 3KcnrryaTaQHH H 6e30IIaCHOCTh 3KOJIOrHH. I1oBpe)l(,D;eHHe 

IIO,D;BO,D;HOro nepexo.n;a c pa3repMeTH3aQlieH H BbIXO,D;OM HecpTH Be,n;eT K 

3KOJIOrWieCKOH KaTacrpocpe H 60JibllIHM cpHHaHCOBbIM 3aTpaTaM. 

B 3apy6e)l(HOH npaKTHKe TaK )Ke BC'TpeqaroTc.H no,n;BO,D;Hbie nepexo,n;hI 

MarHC'fPaJlbHbIX HecpTeIIpOBO,D;OB. I1pHMepoM TaKoro 'Tpy6onpOBO,n;a .HBJI.HeTCH 

HecpTenposo.n;, 3KcnrryaTHpyeMbIH Ha Tepp11Top1111 KaHa,n;I>I B npoBHHQHH 0HTap110[9-

1 l]. 3ToT 'Tpy6onpoBo,n; Haxo,n;HTC.H Ha Tepp11Top1111 napKa Hal.ll10HaJibHOro 3HaqeHH.H 

(rrapK ,[()lcacrrep ). Oco6eHHOCTb 3Toro o6oeKTa 

.HBJI.HeTC.H TO, qTo OH npeo,n;oJieJI 80 peK, 20 113 KOTOpbIX .HBJI.HIOTC.H cy.n;oxo,n;HhIMH 

Bo,n;Hhie rrperpa,n;bl xapaKTepH30BaJIHCh MeH.HIOII..lHMHC.H pycnaMH. 3To co3,n;aBano p.H,n; 

rrpo6neM B rrpou:ecce rrpoeKTHpoBaHH.H 11 B rrpou:ecce C'fPOHTeJibCTBa. ITo,n;BO.n;Hbie 

nepeXO,D;bl B )'Ka3aHHOM npoeKTe 6bIJIH BbIIIOJIHeHbI c npHMeHeHHeM pa3HbIX 

TeXHOJIOrl1H ( coqeTaHHe MeTo,n;a HI-IE H MeTo,n;a MHKpOTOHeJIJI11pOBaHH.H), qTo 

II03Bomrno pern11TI> npo6neMy CHJibHO H3MeH.HIOII..lerocx pycna peK. 

B pa6oTe [ 1] 6hma OTMeqeHa .n;pyrax aJihTepHaTHBHa.H TeXHonorH.H. 3To 

npoKna.n;Ka rpy6onpoBo,n;a no rrpHHQHrry «mpy6a e mpy6e». BHeIIIHAA 'Tpy6a .HBJI.HeTCSI 

f palUl!lhl noibte lll!Ott 30Hbl 
BOJlHOrQ oO'bClo.13 

••• 0cHOBHUR mlHIUI 

••• BOllllbltt 06'bCKT 

X~I 

I 
I 

CeK)'uu1e 33i'.J.BHll(1m 

OCHOBHOH nl!Hllll \ 

3ru:tBIDKJ(ll ,'IJIJI KOHT)>O:JJI lllB.1CHllR 

II npoMb181(11 33lUJITIIOfO 1\0:.Kyxa \ 

I 
l 

KoMneHcarop 

CHn&<!>OHHbltt oceaoi1 

8CTaBKa 

:>ne1o.1p011Jom1py10ruaJ1 

i-.·~2 

MaHOMerp JlJUI KOHTpO.ilJI 

ll3B.i!CHHJI B JarumnoM KOll\yxe 

Onopuo-uanpaBJ1J110ru11e 
1\0.ilbUa 
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«Tpy6a a Tpy6e» [I] 

Cao6onHoe rrpoc-rpaHCTBO Me~y KO)l(yxOM M atty-rpettHHM Tpy6orrpoaonoM 

non)l(HO 6bITh 3arronttetto tteliTpanbHOH )l(HnKocT.bIO (sonoli) c no6aBJieHHeM 

HHni6HTOpa Koppo3HH rron aTMoccpepHbIM .n.asneHHeM, qTo Il03BOJIHT, B cnyqae 

pa3repMeTH3aqirn ocHOBHoro Tpy6orrposona npenoTspaTHTh B.b16poc HecpTH B soney10 

H OKpy)l(aIOllzylO (noHMeHHasl 30Ha) cpe.n.y 3a cqeT HHBenHpOBaHIDI naBJieHIDI Me)l(.n.y 

pa6oqej;i Tpy6oli H ITOJIOCTblO 3aII..J;HTHOro KO~Xa. 

PeanH3aU:IDI TaKoH TexttonorHH u:enecoo6pa3tta, KaK Ha .n.eiicTsyromeM 

HeqJTerrposone, Ha :nane ero peKOHCTpYKU:HH, TaK H rrpH npoeKTHpoBaHHH HOBbIX 

cHcTeM Tpy6onposonHoro TpaHcrropTa. CymecTsyeT cTpOHTenbCTBO qepe3 BO):(Hbie 

rrperpanbI MeTonoM MHKpOTOHHenHpOBaHHSI [ 6]. 

PHc. I . 9 - MeTO.ll MHKpOTOHHenHpoaamui: [ 6) 

TaKoH cnoco6 rrpe.zi;ycMaTpHBaeT rrpoxo.n. TOHHellil npo.n.asnHBaHHeM Tpy6ttoii 

KOHCTpYKUHH 6e3 npHCYTCTBIDI n10neii. .D:HaMeTp TaKoro TOHHeAA COCTaBAAeT 

rrpHMepHO 2 M. 

Pa3pa6aTbIBaeTcH sxo.n.Hoe ycTbe, onycKaJOTCH rH)J.pasn11qecKHe JJ.OMKpaTbI H 

3apaHee npHrOTOBJieHHbie 6eTOHHbie Tpy6bI II03a)J.H ynpaBAAeMOH, )J.HCTaHU:HOHHO -

KOHTpon11pyeMoH npoxonqecKoH MaIIIHHbI. B npou:ecce pa6oThI rpyHT OTKaq11saeTcH 

no Tpy6aM qepe3 BXO)J. TOHHeJUI B BHne IIIJiaMa. Ilo Mepe cpopMHpOBaHHH 

MHKpOTOHHenH 6eTOHHbie Tpy6I>1 BbICTHJiaJOT ero nosepxHoCTh. OcHOBHaH qacTb 
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)IUl.[(KOCTH B03Bpalll.aeTC51 Ha IIOBepXHOCTb, r.z:i;e ee cpHJibTpYIOT 0rcpHJibTpOBaHeyIO 

)l(H.[(KOCTb xpaH51T B eMKOCT.SIX .[(JI51 nOBTOpHoro HCnOJib30BaHH51. flocne 3aBeprneHH51 

npoKJia.[(KH Tpy6onpOBO,n:a, npoB0.[(51T BOCCTaHOBHTeJibHbie pa60Tbl penoecpa B 

nepBOHaqaJibHOe COCT051HHe. 

B .n:onontteHHe K cyll.J.eCTBYJOll.J.HM TexHonorHHM B pa6oTe ,l(3ap.n;aHoBa O.I1. 

[12], 6oIJIO npe.[(JIO)l(eHO B KaqeCTBe cnoco6a .[(JI51 nOBbilIIeHH51 3cpcpeKTHBHOCTH 

3KCnJiyaTaQHH nO,[(BO.[(HbIX nepeXO)J.OB MarHCTpaJibHbIX Tpy6onpOBO)J.OB HCnOJib30BaTb 

TeXHOJIOrHIO npoKJia.[(KH c noMOll.J.bIO 6bICTpopa3'beMHbIX coe)J.HHHTeJibHbIX ycTpOHCTB 

H 3KcnnyaTaQHH JIHHeHHOro yqaCTKa c npHMeHeHHeM npOTHBOTYP6yneHTHOH 

npHca.n:KH )I.AA yBeJIHqeHH51 o6'beMa TpaHcnopTHpyeMo:H: cpe.n:hI. 

,l(JI5I perneHH51 .n:aHHOH 3a.z:i:aqH, aBTOpOM 3KCnepHMeHTaJibHO 6oIJIO HCCJie.[(OBaHO 

BnmrnHe npoTHBOTyp6eneHTHo:H: npHca.n:KH LiquidPower™ Ha CHH)l(eHHe noTepo 

Hano pa 

IlopllOOK mexHuttecKou 3Kcn..nyama71uu nooeooHblX nepexoooe, e coomeemcmeuu c 
HOpMamueHo-mexHuttecKou OOK)'MeHma71ueu 

OcHOBHbIM .n:oKyMeHTOM, onpe.n:enHIOll.J.HM, nopH)J.OK, oco6eHHOCTH H 

cneQHcpHKY 3KcnnyaTaQHH IIl1 MH, 51BmieTC$1 [ 13]. 

OpraHH3aQHj{ CHCTeMoI « ___ » cpopMHPYJOT H Be)J.yT nepeqeHb nepexo.n:oB 

MT qepe3 BO)J.Hbie nperpa)J.bI H nepetieHb nepexo.n:oB MT tiepe3 MaJibie BO.LJ:OTOKH. 

flepeqHH cpopMHPYJOTC.SI Ha OCHOBaHHH npoeKTHOH, HCnOJIHHTeJibHOH .[(OKyMeHTaQHH 

npH CTJJOHTeJioCTBe nepexo.n:oa MT qepe3 BO.[(HI>Ie nperpa.n:o1 H nepexo.n:oa MT qepe3 

MaJibie BO.[(OTOKH, a TaK)l(e no pe3yJII>TaTaM npoBe.n:eHHbIX o6cne.n:oaaHHH nepeXO)J.OB. 

OCT e)l(ero.n:Ho B cpoK .n:o__ YTBep)l()J.aeT rnaBHI>IM HH)l(eHepoM OCT 

nepeqHH nepexo.n:oB MT tiepe3 BO.D:HI>Ie nperpa.n:I>I H MaJII>Ie BO.D:OTOKH, cornacoBoIBaeT 

HX c OAO « ». 

OCT no pe3ynoTaTaM aHaJIH3a MaTepHaJIOB HH)l(eHepHI>IX H3I>ICKaHHH, 

npoeKTHOH H pa6oqe:H: .n:oKyMeHTaQHH, pe3ynI>TaTOB o6cne.n:oBaHHH nepexo.n:oB MT 
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BO)J.Hbie nperpa)J.bl H MaJlbie BO)J.OTOKH. 

OAO « _______ » npOBO)J.HT aHaJIH3 npe,n:cTaBJieHHbIX )J.OK)'MeHTOB, 

MaTepHaJIOB M3hICKaHHM, npoeKTHOM H MCilOJIHMTeJibHOM )J.OKyMeHTaIJ,HM, H3MeHeHHM 

rH)J.pOJIOrHqecKHX napaMeTpOB BO)J.OTOKa ecTeCTBeHHbIM o6pa30M ( H3MeHeHHH 

KJIHMaTHqecKHX xapaKTepHCTHK) TeXHoreHHoro B03)J.eMCTBHe Ha BO)J.OTOK (JIHKBH)J.aIJ,HH 

HJIH C03)J.aHHH HCKYCCTBeHHOro BO)J.OeMa, C'IpOHTeJibCTBa HJIH .n:eMOHTa)l(a 

rH)J.pOTeXHHqecKHX coopy)l(eHHM) If s cpoK JJ.O BbI,n:aeT OCT 

3aKJIJOqemrn o u,eJiecoo6pa3HOCTH KoppeKTHpOBKH nepeqHeii nepexo.n:os. 

EcJIH no pe3yJioTaTaM He MeHee 'Ipex nocne)J.HHX o6cJie)J.oBaHHii, B TOM qHcJie He 

Mettee OJJ.Horo nonttoro 06cne)J.0Battm1 cHnaMH OAO « __ » H3MepeHHasi: III3P 

nepexo)J.a MT qepe3 BOJJ.HYIO nperpa)J.y cocTaBHna Mettee 10 M He3aBHCHMO OT rny6HHbI 

mrn: MeHee 25 M (np11 rJiy611He MeHee 1,5 M), .n:aHHbIM nepexo.n: MT qepe3 so.n:ttyIO 

nperpaJJ.y, nepeBOJJ.HTCH B cocTaB nepexo,n:oB MT qepe3 Ma.TII>Ie BOJJ.OTOKH B nopHJJ.Ke. 

):(onycKaeTCH nepeBOJJ. nepexo.n:a MT qepe3 BO.ll:H)'IO nperpa.n:y {MaJibIM so.n:oToK) 

B cocTaB nepexo)J.OB MT qepe3 Ma.TII>Iii so.n:oToK (so.n:Hyro nperpaJJ.y) no pe3yJII>TaTaM 

O)J.HOfO nonHoro o6cne)J.OBaHHH npH HaJilfqlfH )J.OKyMeHTa, nO)J.TBep)l()J.aIOIIJ,ero 

pe3yJioTaT TeXHOreHHoro B03)J.eHCTBHH Ha BO)J.OTOK, npHBe,n;rnero K IlOCTOHHHOMY 

H3MeHeHHIO rny6HHbI If urnpHHbI pycna BO)J.OTOKa no cornacosaHHIO c « « ». IlpH 

nepeso.n:e nepexo)J.OB MT H3 cocTasa nepexo.n:os qepe3 so,n;HI>Ie nperpaJJ.bI B cocTaB 

rrepexo.n:os MT qepe3 Ma.TII>Ie so.n:oToKH Heo6xo,n:HMO yqHTbIBaTb HaJI11q11e B 

Herrocpe,n:CTBeHHOM 6nH30CTH (.n:o 1 KM) OT rrepexo.n:a r11.n:poTeXH1fqecKHX coopy)l(eHHH, 

KapoepoB If .n:pyrHX TexttoreHHbIX <l>aKTOpOB, BJIHHIOIIJ,HX Ha rH,n;ponornqecKHH pe)l(HM 

peKH. Ee3 corJiacosaHHH c OCT 3arrpeIIJ,aeTcH yc'IpoiicTBO HJIH )J.eMOHTa)I( JII06bIX 

rH.n:poTeXHHqecKHX coopy)l(eHHii, yc'IpoiicTBO Kapoepos, .n:aM6 H T.,n:. s 

ttenocpeJJ.CTBeHHoii 6JIH30CTH (.n:o 1 KM) OT nepexo)J.a MT qepe3 BOJJ.HYIO nperpaJJ.Y H 

MaJibIH BO)J.OTOK. 
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2. XapaKTepucruKa yqacTKa noJJ:BOJJ:HOro nepexo,ll;a tte<J>TenpoBOJJ:a 

PaccMoTpeH yqacToK 3KcrrnyaTaUIDI IIO.IJ.BO.IJ.Horo nepexo.n;a Ml MeTO.IJ.OM 

CTpOHTen.ocTBa HaKnOHHO-HanpasneHHoro 6ypeHID1 - pycno, CTPOHTen.ocTBO noliM.bl 

- Tpamne:HH.DIM cnoco6oM. 

YqacTOK pa6oT npe.n;cTasneH KopH.n;opoM MarHCTPaJI.DH.bIX TPY6onposo.n;os, 

COCTORIUHM H3 Ml OCHOBH~ H pe3epBHaR HHTKH, Mr« 

» ( OCHOBH~ H pe3epBH~ HHTKH). 

TexHHqecKaR xapaKTepHCTHKa cyr.u:ecTBYIOI..Uero HecjnenpOBO)J.a ( OCHOBHaR H 

pe3epBH~ HHTKH): 

ITponycKHrui: cnoco6HocTb Heqnenposo.na 

)l;Ha.MeTJJ Tpy6onposo.ua 

Torrm.uHa cTemrn Tpy6onposo.na 

MaTepmUI Tpy6b1 - CTaJib 

Knacc npotIHOCTH 

ITpe.nen npO'IHOCTH 

ITpe.nen TeKytJecTH 

PacqeTHoe pa6oqee .uasnem1e 

MruccuMaJibHOe pa6oqee .naBneHue 

lliOTHOCTb nepeKatJHBaeMOH Heq>TH 

Tun H30JUII..J;HH 

2.1 KpaTKaH xapaKTepucruKa MecTa npoH3BOJJ:CTBa pa6oT 

B a)J.MHHHCTpanrnHOM OTHOUieHHH yqaCTOK IIpOH3BO)J.CTBa pa6oT - IIO.IJ:BO)J.H.bIB 

nepexo.n; M 1 pacnono)l(eH Ha TeppHTOpHH paH:oHa 

ToMcKo:H o6nacTH. 

3. TexttuqecKoe o6cJiy~uBattue nepexo,ll;OB MT qepe3 BO.D.Hhle nperpa.D.hl 

TexHHqecKoe o6cny:>KHBaHHe yqacTKOB nepexo.n;os MH qepe3 BO.D.HI>Ie 



Ha 6eperoBbIX ytiaCTKax rrepexo.n;oB .n;omKHO 6bITb o6ecrreqeHo OTCYTCTBRe 

.n;peaecHo:H: rropocJrn B rronoce lllHpHHOH He MeHee 3 M OT oc11 rpy6orrpoBo.n;a. 

TiposepKa TeXHHqecKoro COCTO.HHIDI HHcpOpMaQHOHHbIX H reo.n;eJHqecKHX 

3HaKOB Ha IlO.D;BO.D;HbIX rrepexo.n;ax qepe3 cy.n;oXO.D;Hbie peKH .n;om1rna rrpOH3BO.D;HTbC.H 

- He pe)l(e 1 pa.3a B KBapTan. 

TO 3anopHo:H: apMarypbI rrposo.n;11Tc.s1 B cooTBeTCTBMH [16]. 

KpoMe Toro: 

"" O.D;HH pa.3 B KBapTan .D;Oil)l(Ha npOBO.D;HTbC.H npoBepKa Bcex 3a.D;BH)l(eK nn MH 

( OCHOBHOH H pe3epBHOH HHTOK) Ha IlOilHOe 3aKpbITHe H OTKpbITHe c peryn11pOBKOH 

( rrpH Heo6xo.n;HMOCTH) KOHQeBbIX BblKIDOqaTene:H: H KOHTpOilb repMeTJP.IHOCTH 

COCTaBneHHeM aKTa Ha Ka)l(.D;)'lO npoaepeHH)'lO 3a.D;BH)l(KY H OTMeTKOH B «TiacnopTe 

rrrr MH>> H cpopMyn.s1pe 3arropHOH apMarypbI. AKT yrsep)l(_naeTC.sI rnaBHbIM 

HH)l(eHepoM PHY H rrpe.n;ocTaBJI.HeTc.s1 B OAO MH B Teqett11e IT.SITH cyroK rrocne 

rrposepKH 3a.D;BH)l(KH; 

"" rrposepKa Bcex 3a.D;BH)l(eK rrepexo.n;a ( OCHOBHOH H pe3epBHOH HHTOK) Ha IlOilHOe 

OTKpbITHe H 3aKpbITHe BbIIlOilH.HeTC.sl B pe)l(HMe TeneyrrpasneHIDI H B pe)l(HMe 

MeCTHoro ynpasneHIDI. 

06cny)l(MBaHMe H KOHTpOilb repMen1qHOCTH 3a.D;BH)l(eK rrpOBO.D;HTCH B 

COOTBeTCTBHH ( 16]. 

KoHrponh repMeT11qHOCTH 3a.n;BH)l(eK nposo.n;MTC.sI no M3MeHeHmo .n;asneHH.sI B 

oTceqeHHOM ytiaCTKe He MeHee 6 qacos 11 aKycT11qecKMM Teqe11cKaTeneM np11 nepena.n;e 

.n;asneHH.sl Ha 3aKpbITbIX 3a.D;BH)l(Kax 1-2 MI1a. ¥fa6blTOqHoe .n;aBneHHe B OTceqeHHOH 

HHTKe B Haqane H3MepeHH.sI .D;Oil)l(HO 6bITb He HH)l(e 0, 1 MITA. 
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