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HedTenpoBoaa yepes p. AHrapa»

VJIK 622.692.4.07(571.51)
CryneHt
I'pynna DPUO Honnuch Harta
3-2b21T Hecrepenko A.B. 20.05.2016 r.
PykoBogurens
J0/2KHOCTH (0115 (0] Y4eHasi cTeneHs, Moanucey JlaTa
3BaHMe
JOTICHT borpanosa 10.B. K.(p-M.H, IOI[EHT 20.05.2016 r.
KOHCYJIbTAHTBI:
ITo pazneny «OUHAHCOBBIA MEHEIKMEHT, pecypcod(PhEeKTHBHOCTH M PECYPCOCOEPEIKEHUE )
JloKHOCTH [%(0] ‘Y4enasi cTeneHs, Moanucey JlaTa
3BaHHue
JIOIIEHT Benosepuesa O.B K.D.H, JIOIIEHT 04.05.2016 .
I1o pa3peny «PacdeTHbI KOHCTPYKTUBHO-TEXHOJOTHYECKHUM pa3iein
JloKHOCTH [%(0] ‘Y4enasi cTeneHs, Moanucey JlaTa
3BaHHue
JOTICHT Bbpycnuk O.B K.IL.H 11.05.2016 1.
ITo pazneny «CoumaiibHasi OTBETCTBEHHOCTH Y
JoKkHOCTD [(%(0] Y4enasi cTeneHs, MMoanucy JlaTta
3BaHHue
JIOIIEHT I'ynses M.B. JIOIIEHT 16.04.2016 r.
JOIIYCTUTDB K 3AIIIUTE:
3aB. kadeapoii DPUO YueHasi cTeneHb, Moanmuch Hdarta
3BaHMe
TXHI' Pynauenko A.B. K.T.H, JIOLIEHT 10.05.2016 r.

Tomck — 2016r.




IHNJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O OOII
21.03.01 Hedrerasosoe aes10

Koo
pesyrmama

Pesynomam o6yuenus
(8bINYCKHUK Q0LJICEH OblMb 20MO08)

Tpebosanus PI'OC,
Kpumepues u/unu
3aUHMEPecOB8aHHbIX
CMOpoH

B coomeemcmeuu c o6ueKynomypHsimu, 00uenpogeccuonanbHbIMu U npogeccuonanbHblmu

Komnemenuyuamu

Ipuobperenue npogheccuonanvrol 3pyouyUU U WUPOKO20
Kpyeo3opa B OOJACTH 2YMAHUMAPHBIX U €CMeCmEEeHHbIX

Tpebosanua @I'OC BO
(OK-1, OK-2, OK-3,0K-

Pl HAayK ¥ WCIONB30BAHHE WX B NPODECCHOHAIBHON | 4 OK-5 0K-7, OK-8)
ACATCIILHOCTH (EAC-4.2a) (ABET-3A)
YMeTb aHaANM3UPOBaTh  JKOIO2UYECKUE  NOCAEOCBUs Tpedosanus PIOC BO
npodecCHOHANBHON EATEIBHOCTH B COBOKYITHOCTH C (OK-3,0K-4, OK-7, OK-9)
P2 [IPABOBBIMU, COLIMAJILHBIMY U KYJIbTYPHBIMH aCIEKTaMU U ’ ’ ;
obecreunBath COOIIOICHIE O6E30NACHbIX YCI08ULL mpyod 1IK-4, IIK-5, TIK-13, IIK-
15.
Tpebosanus @I'OC BO
YMeTb camocmoamensbHo y4umscs 1 HeIPEPhIBHO (OK-1, OK-2,0K-3,0K-4,
P3 nosLIUAmMb KEaIUGuUKayuro B TCUCHUE BCETO MEPHO/Ia OK-7, OK-8, OK-9)
npo¢eCCUOHANBHOM JeSITeIPHOCTU (ABET-3i),/TK1,ITK-23
OIIK-6, I1K-23
Tpebosanus @I'OC BO
I'paMOTHO pemaTb npogheccuoHanbhble UHNCCHEPHbLE (OIIK-1, OIIK-2, OIIK-3
P4 3a0auu c HCTIOJIb30BaHUEM COBPEMEHHBIX ’ ’ '

06pa3060m€ﬂb1—lblx u qu)OpMaLﬂlOHHblx mexHono2ull

OIIK-4, OTIK-5,011K-6)
(EAC-4.2d), (ABET3e)

6 0bacmu nPou3B00CMBEEHHO-MEXHON0SULECKOU 0esmelbHOCMU

praBHHTB mexHoJocudecKkumu npoyeccamu,

Tpebosanus @I'OC BO
(TIK-1, I[IK-2, [1K-3,11K-4,

P5 AKCIUTYaTUPOBATh U 00CITY)KUBATh 000py008anue IIK-7,1IK-8,T1K-9, I1K-10,
Heghme2az06v1x 00BHEKTOB IIK-11, TIK-13, ITK-14, ITK-
15)
. . CCKVIO TETTENLHOC Tpebosanus @I'OC BO
BHEJPATH B IPAKTHY SATEHHOCTh
P6 /P P YIo AIeATel UHHOGAUUOIIBIC | e 1 [TK-5, TTK-6,TTK-10,

nO0X00bl NI JOCTHKEHHS KOHKPETHBIX PE3yIbTaTOB

I1K-12)

6 obnacmu 0p2aHu3al4u0HHO'ynpa&/leH'-t€CK01:l desimenibHOCmU

DddexkTuBHO PabOTATh UHOUBUOYALLHO U 8 KOJIEKMUBE
10 MeANCOUCYUNTUHAPHOL TEMATHKE, OPTaHU30BbIBATh

Tpebosanus @I'OC BO
(OK-5, OK-6, I[1K-16,11K-

P7 paboTy MEPBUYHBIX MPOU3BOICTBEHHBIX MTO/IPA3/ICICHUI, 18)
obecrieuynBaTh KOPIIOPATUBHBIE HHTEPECHI U COOIMI0IATh
KOPIOPaTHBHYIO 3THUKY (EAC-4.2-h), (ABET-3d)
OCYIIECTBISTh MAPKEMUHE08bIE UCCIE008AHUS T Tpebosanus @I'OC BO

P8 y4aCTBOBATH B CO3JaHUU IIPOEKTOB, IMOBLIIIAOIINX (IIK-5, 1IK-14, IIK17, IIK-

I pexmusHoCcmb UCRONBL308ANUS PECYPCO8

19, ITK-22)

6 obnacmu 3KCI’l€pMM€Hma/ZbHO'MCC]Z@()OGClmeﬂbCKOﬁ desimeibHOCmU

P9

OnpenensaTh, CHCTEMAaTH3UPOBATh U NOJIYYaTh
HEOOXOIUMBIC OanHble 051 IKCHEPUMEHMATLHO-
uccnedosamenbCckoll desmenpbHocmu B HeTerazoBoit
oTpaciu

Tpebosanus ®I'OC BO
([IK-21, [IK-23,11K-24,11K-
25,I1K-26)




Tpebosanus @I OC,

Koo Pesynomam o6yuenus Kpumepues u/unu
pe3yrbmama (8bINYCKHUK QOIJICEH DBIMb 20MO8) 3aUHMEPecOBaAHHBIX
cmopon
ITnanuposams, npoeoOums, AHAIUZUPOEAMD, Tpebosarus PIOC BO
0bpabamuiéame IKCIEPUMEHTAIBHBIE UCCIIEN0BAHUSA C (ITK-22, TIK-23, [TK-24
P10 MHTEpIPETAIEH MONTydeHHBIX Pe3yIbTaTOB C TIK-25 ’ 1IK-26 ) '
MCTIONE30BAHUEM COEDPEMEHHBIX MEMOO08 MOOCIUPOBAHUS ’ :
1 KOMNHIOMEPHBIX MEXHON02ULL (ABET-3b)

8 0b1acmU NPOEKMHOU OesimeNbHOCHU

P11

CrnocoOHOCTh MPUMEHSTh 3HAHHS, COBPEMEHHBIE METO/IbI
U NpoSpammHble cpedcmed npoeKmupo8aHust IUis
cocmasieHusi NPOeKmHOU U padoyell U mexHoI02UYecKol
Ookymenmayuy 00bEKTOB OypeHUs HE(PTIHBIX U T'a30BBIX
CKBa)XXMH, I00BIYY, COOPa, TIOATOTOBKY, TPAHCIIOPTA U
XpaHCHHUS YTIICBOIOPOJIOB

Tpebosanus @I'OC BO
(IIK-27, [1K-28, IIK-29,
T1K-30)

(ABET-3c), (EAC-4.2-¢)




TOMSK TOMCKHWH
POLYTECHNIC NONMNMTEXHNYECKUN
UNIVERSITY ININI yHVBEPCUTET

MuHucTepcTBO 00pa3oBanus U HayKku Poccuiickoit @enepauuu
®DenepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa3oBaHus
«HAITMOHAJIBHBIA UCCJEJOBATEJIbBCKUM
TOMCKHWHA NMOJIMTEXHUYECKUA YHUBEPCUTET»

WMHCTUTYT NPUPOAHBIX PECYPCOB

Hamnpasnenue noarotosku (cnernuanbHocTh) 21.03.01 «HedrerasoBoe nemoy»
npodunb «CoopyKeHHE U PEMOHT OOBEKTOB CUCTEM TPYOOIIPOBOHOTO TPAHCTIOPTA»
Kadenpa Tpancnopra u xpaneHust HeTu U raza

YTBEPXIAIO:
3aB. xadenpoii

Pynauyenko A.B.
(ITommucw)  (Mara) (®.1.0.)

3AJAHUE
HA BbINOJIHEHNE BbINYCKHON KBAJIN(QUKAMOHHOMH PadoThI
B dopwme:

OakanaBpCKOW pabOThI

Crygnenry:

I'pynna (0] 4 (0]

3-2B21T Hecrepenko A.B.

Tema paGoThI:

«TexHONIOTHHN B 000PYAOBAHUE JJISI COOPYKEHUS TIOJIBOTHOTO TIEPeX0/ia MaruCTPaIbHOTO
HedrenpoBoaa uepes p. AHrapa»

YTBepkJeHa MpUKa30M JUPEKTOpa (JaTta, HOMep) 20.04.2016 1. Ne 3075/c

CpoK ciauu CTyIEHTOM BBIIIOJTHEHHOM paOoThI: 20.05.2016 1.

TEXHUYECKOE 3AJIAHHUE:

Hcxoanblie naHHbIe K padoTe OOBeKTOM  HCCIEOBaHUS  SABISETCA  MOABOAHBIN

nepexon MaruCTpajibHOro He(bTCHpOBO,Z[a ((KyIOM6a —
(Haumenosane 00bEKMa UCC1e008aHUs UTU NPOEKMUPOBAHUL;

HPOUSE0OUMENBHOCTIb UM HAZPYSKA; PecuM patombl Taiimer» wepes p. Amnrapa. IIIIMH pomken

(Henpepbl8HbILL, NEPUOOUYECKULL, YUKIUYECKUU U M. 0.), 8UO 00eceunTh TPaHCHOPTUPOBKY He(l)TI/I B HENPEPHIBHOM

CIPbA UNU MAMEPUAT U30enus;, mpeboanis K npooyKmy,

usdenuio unu npoyeccy; ocobvie mpebosanus x ocobennocmam | PEIKHUME. OOBEeKT OTHOCUTCH K TCXHOJIOTHYCCKOMY
@yHKyuoHuposanus (SKchayamayuu) 06vekma un u3oenus 8

COOPY’KEHHIO IOBBIIIEHHON ONAaCHOCTH, TpeOyroIemMy
niame bezonacnocmu IKcnjyamayuu, 6IUAHUS HA

OKPYACAIOUYIO CPEOY, IHEP2O3AMPAMAM, IKOHOMUUECKULL 0COOBIX yCHOBI/If/'I OKCIITyaTalluu.
ananuz u m. 0.).




IlepevyeHsb MoAI€KANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe
BOINPOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yelbio BbIACHEHUs. OO CIMUICEHUL MUPOBOLL HAYKU MEXHUKU 6
paccmampugaemotl 0b1acmu, NOCMAaHOBKA 3a0ayu
UCCIe008AHUS, NPOESKMUPOBAHUS, KOHCIPYUPOBAHUS;
codepaicanue npoyedypul UCCIe008AHUS, NPOESKMUPOBAHUS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOIHUMETLHBIX PA30EN08,
noonesicawux paspabomxe, 3aKuioyeHue no pabome).

U3Y4UTh OCHOBHBIE HOpPMAaTHBHbIE TPeOOBAaHUA K
MPOEKTUPOBaHUIO, coopyxenuto [TTIMH;
[IPOBECTH  AHAJIU3 METOJOB UM  TEXHOJIOTMU
opranusanuil crpourensctsa IIIIMH Ha ocHoBe
POCCUICKHX U 3apyOeKHBIX HICTOUHUKOB;
NIpeACTaBUThb TexHoJornyeckuii pacyer [I1IMH;
NPEICTaBUTh  PEKOMEHJAMM 10  BBIOOPY
TEXHOJIOTMM U OOOpYAOBAaHUS MAJIsi COOPYKEHUs
IIOJIBOZAHOIO nepexoja MarucTpajbHOI0
HedTenpoBoaa yepe3 p.AHrapa

ITepedyens rpauyeckoro MaTepuasa

(c moyYHBIM YKA3aHUeM 00513amenbHbIX Yepmediceli)

KoncyabTaHThI 110 pa3aeaM BbIIYCKHONH KBAJIM(PUKALUOHHOH PadoThl

(¢ ykazanuem pazoenos)

Pazngen

KoncyasTant

«®OUHAHCOBBI MEHEKMEHT,
pecypcodhHeKTHBHOCTD u
pecypcocOepexeHue

benozepuesa O.B, k.3.H, T01IeHT

«ConunanapHas
OTBETCTBEHHOCTD)

I'ynaes M.B., nouent

Haszpanus pa3aejioB, KOTOPbLIE€ JTOJ/I’KHBI ObITh HANMCAHBLI HA PYCCKOM M HHOCTPAHHOM

A3bIKAX:

JlaTa BbIIa4¥ 32/1aHUA HA BBINIOJIHEHHE BBINTYCKHOMI 29.10.2015 1.
KBAJIH(HUKAIMOHHOHI PadoThI 10 JIMHEHHOMY rpaduky
3aganue BbI1aJ PYKOBOAUTENb:

J0/KHOCTH [(%(0] ‘Y4enasi cTeneHb, 3BaHNe Moanucey JlaTta
JIOLIEHT bornanosa 10.B. K.(b-M.H, JIOLIEHT 29.10.2015 .
3agaHue NPUHAJ K MCNIOJHEHUIO CTYIeHT:

I'pynna (07 (0] Hoanucey Jara
3-2B21T Hecrepenko A.B. 29.10.2015 .




_ 3AAHME JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crygnenry:
I'pynna DPUO
3-2B21T Hectepenko Aptém BsueciaBoBuu
Hucruryr IIpupoansix pecypcos Kadenpa Tpancnopra u XpaHeHust

HeTH M raza

Yposenb 00pa3oBanus

OakaaBpHaT

HanpasieHue/cnenuajbHOCTD

21.03.01 «Hedrerazosoe memnox»

mpoopmts  «CoopykeHHE |
PEMOHT 00BEKTOB CHCTEM

TpYOOIIPOBOIHOTO TPAHCIIOPTA)

Hcxoanbie nanHble K pa3aeny « DHHAHCOBBIH MEHEIKMEHT, pecypcod(PeKTUBHOCTD U
pecypcocOepekeHue»:

1.

Cmoumocms pecypcos nayunozo ucciedosanus (HHU):

mamepuairbHo-mexHu4ecKux, onepeemudecKux, qbuHchoebzx,

uH¢0pMa14u0HHblx U yejoeedyecKux

Cmembl Ha cmpoumenbHO-MOHMAdCHbIE pAOOMbL O
coopyacenuio no08oonozo nepexooa MH uepes p.
AHneapa; 0peaHU3AYUOHHO-MEXHOIOSUNECKAs, CXemMd
npouszeodcmea pabom.

Hopmbl u nopmamugel pacxodosanus pecypcos

Eounvie cocyoapcmeennvie cmemmule HOpmbl

HCHOJleyeMaﬂ cucmema Haﬂ02006]lODfC€Huﬂ, cmaeku

HAJl02086, omtmcxzeHuﬁ, OMCKOHMMPOBGHM}Z u erdumoeaﬂuﬂ

Hanozosasn cucmema u @unancosoe
3axonooamenvcmeo Poccuiickoii @edepayuu

IlepeyeHb BONMPOCOB, MO/JIEKANMX UCCTEIOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. Oyenkxa kommepuecko2o NOMeHYUANA UHICEHEPHBIX OcHognble  MEXHUKO-IKOHOMUYeCKue noxasamenu
pewenuii (UP) cmpoumenvcmea IIIIMH uepes p. Aneapa
2. Ilompebnocms cmpoumenbcmea 8 Kaopax ObocHosanue nompebOHOCMU CMPOUMENTbCMEd 8

Kaopax

Ilepeyens rpaduueckoro marepuaa:

Tabnuywbt

‘ JlaTa BbIIa4M 321aHUA JJI pa3jiesia no JuHeiiHoMy rpaduxy ‘

33}13HI/I€ BbIJ1AJ KOHCYJIbTAHT:

JoskHoCTH [25(0] Yu4eHnas creneHb, Moanuch Hara
3BaHHUE
JIOLICHT benozepuesa O.B. K.3.H, IOLEHT 04.05.2016 .
3anaHue NPUHSAJ K MCIIOJHEHHIO CTY/IeHT:
I'pynna PO Mognmuce Jara
3-2b21T Hecrepenko Aprem BsiuecnaBoBuu 04.05.2016 .




3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna DPUO
32621-T Hectepenko Aptém BsueciaBoBuu
HueruyT IIpupoansbIix pecypcos Kadenpa Tpancnopra u XpaHeHHs
HeTH

YpoBeHb 00pazoBaHust 6a1<aJ1aBp Hanpasienne/cnenuansuocts | 27.03.01 «Hegmezazosoe
oenoy
Ipogune  «Coopyscenue u
PeMOHm 00beKmog cucmem
mpy6onpo8ooHo2o
mpancnopmay

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. XapakTepucTuka 00beKTa HcCaeT0BAHUS

(BelecTBO, MaTEPHAJI, IPUOOP, ATTOPUTM, METOANKA,

padouasi 30Ha) M 00J1ACTH ero NPUMeHEeHH

Pabouas 30na pacnonosicena Ha OMKpPbIMOM
8030yxe. Cmpoumenscmeo NnO0BOOHO20
nepexooa npoxooum 6 bocyuanckom paiione
Kpacrospckozo Kpas. Knumam
KOHTHHCHTAJILHBIM, C XOJIOTHOMI
MPOAOKUTENLHON  3UMOHM U KOPOTKUM
KAPKUM JIETOM.

Ilpu coopysxcenuu IIIIMH mocym umemsn
Mecmo  @pedHble U ONACHble NPOsAGLeHUs
gaxmopos npousBo0CmeeHHoU cpedvl 04
yenoseKd.

Oxazvieaem wHecamugHoe Gozoelicmsue Ha

npupooy (ammocghepy, euopocgepy,
aumoceghepy)

Bosmoocno  603nuUKHOBeHUE  Upe36bINALIHbIX
cumyayutl  MexHO2eHHO20, CMUXUtiHO20,

JKO0J102UYeCK020 U COYyuailbHO20 xapakmepda.

IlepevyeHb BONPOCOB, MOJIEKALNX HCCIETOBAHNIO, IPOEKTHPOBAHUIO M pa3padoTkKe:




1. Ilpou3BoacTBeHHAs 0€30IACHOCTH

1.1. AHanu3 BBISBIICHHBIX BPEIHBIX (PAKTOPOB MPH
pa3paboTKe ¥ SKCIUTyaTalluy MIPOSKTUPYEMOTO PEIICHUS B

cneﬂy}omeﬁ IOoCJICA0BATCIIBHOCTH.

1.2. AHanu3 BBISBIICHHBIX OIACHBIX (PAKTOPOB IIpH
pa3paboTKe U IKCILTyaTalluH MPOSKTHPYEMOTO PEIICHHS B

cneﬂy}omeﬁ IOoCJICA0BATCIIBHOCTH.

Bpennsie gaxtopsr:

MTOBBIIIICHHBIN YPOBEHb IIIyMa,
MTOBBIIICHHBIN YPOBEHb BUOPAIUH,
MOBBIINICHHBIN YPOBEHD YIBTPa3BYKa,
MOBBIIICHHBIN YPOBEHb
HMOHU3UPYIOIIUX U3ITyUCHHH;
MOBBIIIICHHAS 3aITBUICHHOCTD U
3ara3oBaHHOCTH BO3/yXa paboueit
30HBI— TIBLIb, IEMEHT, CBAPOYHAS
a’p0o30JIb U JIp;

HEJIOCTATOYHASI OCBEIICHHOCTD
paboueii 30HbI;

[aTOTEHHBIE MUKPOOPTaHU3MBI
(6akTepuu, BUPYChI, PUKKETCHH,
CITUPOXETHI, TPUOBI, TPOCTEHIIINE) U
MPOJYKTHI MX KU3HEIESTEIbHOCTH;
MaKpOOpPTaHU3MBI (paCTECHUS U
’KHBOTHBIC);

MOBBIIIICHHAS WJIN TIOHKCHHAS
TeMIIeparypa, BIaXXHOCTh BO3/IyXa
paboyeii 30HbI.

OmnacHeie paKTOpHI:

MexaHn4ecKue OMmacHOCTH:

O JIBWXYHIUECA MAIWHBI U
MCXaHHU3MBbI; IIOJBUKXHBIC
YacTH MPOU3BOJICTBEHHOTO
o0opymoBaHUS;

O TMepeABHUTaONINECcs U3ACIH,
3arOTOBKH, MaTEPUAIBI;

O  OCTpbIe KPOMKH, 3aYCCHHUIIBI U
HIEPOXOBATOCTh Ha
MOBEPXHOCTSIX 3aTOTOBOK,
HHCTPYMEHTOB U
00opyIOBaHUS;

O pacrnoyoxeHue pabouero
MECTa Ha 3HAYUTEILHON
BBICOTE€ OTHOCHUTEIHHO
MTOBEPXHOCTH 3eMJIH (I10J1a)

DJeKTPOOE30MaCHOCTS!

o IMOBBINICHHOC HAIIPSAKCHUEC B
JNIEKTPUYECKOH LIeTH,
3aMbIKaHHE KOTOPOH MOXKET
IIPOU3OUTH YEPE3 TEIIO
YeIIOBEKa;

O TOBBIIICHHBIH YPOBEHb
CTaTUYECKOTO DIICKTPUIECTBA.

2. DKoJornyeckas 0e30MacHOCTb:

CTpouTenbCcTBO MOABOIHOTO mepexona MH
OKa3bIBAET BO3JICHCTBUE HA OKPYKAIOLIYIO

cpeny:

Boszayuineiii 6acceiin: 3arps3HeHue
BLIGpOC&MI/I MAalllMH U MEXaHU3MOB,
Bona u BonHbIE pecypcehl:
O 3arpsi3HEHHE
MIPOU3BOJCTBEHHBIMH
OTXOJ[AMU;




3arps3HeHue OBITOBBIMU
CTOKaMH;

HapyIICHUE ITUPKYIISIIIHA
BOJIOTOKOB OTBaJIaMH,
TpaHIIESMH | JIp.;

e 3emJs U 3eMeIbHBIE PeCypCHI:

3aCOpEHHE TIOYBBI OTXOJIAMH
MIPOU3BOJCTBA U MyCOPOM;
YHHUYTOXKCHHUE U TIOBPEKICHHUE
MTOYBEHHOTO CJIOS;
3arpsI3HCHUE MOYBEI
XUMpEareHTaMH,
He(TenpoayKTaMH | Ap.;

HEPOBHOCTEM.

O CO3JaHHC BBICMOK M

e JKMBOTHBII MUp: pacIlyTUBaHuE,
HapylIeHne MecT 00UTaHUs PBIO.

3. be3onacHOCTh B Upe3BbIYAMHBIX CHTYAIIUSIX

WY B3PBIB HA paboueM MecTe.

OpanMy u3 Hanbollee BEPOSTHRIX U
paspymuTenbHbIX BUI0B UC ABIAIOTCS TOXKAP

4. IIpaBoBble M OPraHNU3aALMOHHbIE BONIPOCHI
obecneyeHns 6e30MaACHOCTH

MIPOU3BOJICTBO

X0351CTBa OpraHU3aALMMA

He(TEPOBOTHOM TPAHCIIOPTE
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PE®EPAT
Brimycknas kBamudukannonsas padora 117 c., 13 puc., 20 tabn., 62 ncTOUHUKOB, 4 TIPHIL.

KiroueBble ci10Ba: CTPOMTENLCTBO JIMHEHHOIO OOBEKTA, MAarMCTpalbHbIA HE(TENPOBOI,
[IOJIBOJIHBINA  IEPEX0J  MArMCTPadbHOro HedTEnpOoBOJa, TPAHIIEHHBIE CIIOCOOBI  IPOKJIAIKH
IIEPEXO0JI0B _TPYOOIPOBOIOB, OECTpaHIIEHHEIE CHOCOOL IMIPOKIAAKH IIEPEXOIOB TPYOOIPOBOIOB,
OYpOB3pLIBHEIE PA0OTEI, 3eMENIBbHBIE PA0OTEI, CPEJICTBA DIEKTPOXUMUYECKON 3alIUThI, HHKEHEPHAS]
3aIlMTAa.

OOBeKTOM HCClIeoBaHUs  SABIAETCS (FOTCS) IOJBOJIHBIA MHEPEXOJl MarucTPabHOTO
HedTenpoBoaa «Kyromba — Taitmer» yepe3 p. AHrapa.

MGTOI[BI HCCIICOOBaHUA: TeODeTI/I‘IeCKI/Iﬁ dHaJIM3, HM3YYCHHC MATCPpHMAJIOB HAYYHBIX,
OEPUOANICCKHUX PI3I[3HPII>1, HODMaTHBHO-HDaBOBOfI JOKYMCHTAIIMHM I10 TCMATUKE, CDaBHI/ITeJIBHbIﬁ
aHaJIM3.

I_[eJ'IB pa6OTBI — BLI6OD ONTUMAILHOW TEXHOJOTHU U O6ODVZ[OB8.HI/IH I COOPYKCHHUA
HOABOAHOIO IIEPEX0Ja MaruCTpajlbHOIr0 HCd)TeHDOBOI[a «KVIOM6a — Taimer» gepes p. AHrapa.

B mpouecce ucciaenoBaHus MPOBOIWIIMCH. aHAINW3 TEXHOJIOTUM CTPOUTENHCTBA MOABOAHBIX
IIEPEXOJ0B MArMCTPAIbHBIX HE(DTENPOBOIOB, 000CHOBAHNE BBHIOOpA TEXHOJIOIHU UM 000pYIOBAHUS
s crpoutenabcTBa IIIIMH «Kyromb6a-Talimer»y 4yepe3 p. AHrapa, pacyeT TOJIIMHBI CTEHKH
TpyOOIIpOBOIa, PacYET IPOYHOCTH TPYOONPOBOAA, pacueT Ha YCTOHYMBOCTh TPYOOIPOBOa IPOTHUB
BCIIBITHS, pacyeT IMHPHUHBI TpaHIIEH MO JHY pyciioBoil yacTu. IIpmBemeHBl MEpOOPHSITHS IO
oxpaHe Tpyda M 0€30IMacHOCTH CTPOMTEILCTBA, OXpaHE OKPYKAIOIIEH Cpeapl, TEXHHUKO-
DKOHOMHYECKAS YaCTh.

B pesynbrate wucciemoBaHus ObUIO TPOBEACH aHAIW3 BO3MOXHOCTH IPUMEHEHHUS
aJIbTCpHATUBHEIX TeXHONOTuM crponTeabcTBa IITIMH depes p. Anrapa. Ha ocHOBe mony4eHHBIX
pE3YILTATOB OblIa BHIOpaHa oNTHMaJIbHAsI TEXHOJOrus U obopynosaHue mist coopyxkenusa 1TTIMH
uepe3 p. AHrapa.

OcHOBHBIC KOHCTPYKTHBHBIC, TCXHOJIOTHYCCKHEC u TEXHUKO-OKCILNTYaTAlUOHHBIC
XAPAKTCPUCTHUKU: TCXHOJIOTUA W OpraHru3alna COOPYKCHUA MOJABOJHOI0 IEPEX0d MAruCTpajbHOT O
Hed)TeHDOBOI[a, OCHOBHEIC Da6OTBI, 3CMJIAAHBIC Da6OTLI, MOHTAX Hed)TeHDOBO)Ia, CBApOYHO-
MOHTAXXHBIC Da6OTBI, HN30JIANMOHHO-YKJIaIO0OYHBIC Da6OTBI.

CreneHp BHCOPCHUA: BI)I6DaHHa$I TCXHOJIOTHA CTPOUTCIBCTBA ITOJABOJHOIO IIEpEXOoJa
OTJIMYAETCS IPOCTOTON M IIMPOKO MPUMEHIETCS Ha IIPAKTUKE.

OO6nacThb MMPHUMCHCHUS: TpaHIICHHAsg TEXHOJOIU CTPOUTEIbCTBA MMMPOKO PACOPOCTPAaHEHA B
obnacTu CTPOUTECILCTBA INEPEXOA0B MArucCTpaJIbHbIX TDV6OHDOBOI[OB q4epe3  CCTCCTBCHHBLIC H
HCKYCCTBCHHBIC IMPCIIATCTBHA.

OxoHomuueckass  d()PEeKTUBHOCTE/  3HAUMMOCTH  pabOThl  BBIOpaHHAs  TEXHOJOTHUS
CTPOMTENLCTBA  MOJBOJHOIO IEPEX0JA  SBIAETCS MEHEE 3aTpaTHOM 10  CPaBHEHHIO C
AJbTEPHATUBHBIMU __ TEXHOJIOTMSIMU _ CTPOMUTENLCTBA.  TakyKe TEXHOJOTHS  XapaKTEpU3YETCS
MEHBIIMMH 3aTpaTaMK Ha 000pYJIOBAHHE.




ABSTRACT
The diploma paper 117 pp, 13 fig., 20 tab., 62 sources, 4 appendixes.
Keywords: oil trunk pipeline, trunk line underwater passage, trench engineering method,

trenchless method of construction, drilling-and-blasting operations, groundworks, cathodic
protection system, engineering protection.

The object of this study is underwater passage of the oil pipeline «Kuyumba - Taishet» across
Angara river.

Research methods: theoretical analysis, comparative analysis, learning thematic materials.

The aim of this study is to find optimal method and equipment in order to construct the
underwater passage of the oil pipeline «kKuyumba - Taishet» across Angara river.

The study contains: analysis of the construction methods of the trunk pipeline underwater
passages, proposal of the optimal method and equipment for constructing the underwater passage of
the oil pipeline «Kuyumba - Taishet» across Angara river, calculation of pipe wall thickness,
calculation of pipeline strength, calculation for pipeline ballasting, health and safety measures in
construction, environmental protection measures, economic analysis section.

The study provides the results of the analysis of the alternative methods that can be applied
for_constructing the underwater passage of the oil pipeline «Kuyumba - Taishet» across Angara
river. The optimal method and equipment for constructing the underwater passage of the oil
pipeline «Kuyumba - Taishet» across Angara river has been selected based on analysis results.

The basic constructive, technological and operational characteristics: construction of the trunk
pipeline underwater passage, basic works, groundworks, pipeline installation, welding and assembly
works, insulating works.

The degree of implementation: the chosen construction method is widely used in international
practice. This method is easy to use also.

Application area: trench method is currently the most widely used method for construction of
the trunk pipeline underwater passages.

Cost-effectiveness/ value of work the chosen construction method is more cost-effective than
alternative construction methods. Also this method allows minimizing the equipment costs.




O00o3Ha4YeHNs U COKPaLLlCeHUS
A3C — aBTO3anpaBoyHas CTaHIIUS;
BKM — BypuiibHO-KpaHOBBIE MallIUHBbI;
BITO — 6a3a npou3BOACTBEHHOTO 0OCTY>KUBAHNUS;
BT/l — BHYyTpUTpyOHast AMArHOCTHKA;
I'CM — roprouecmMa3ouHbIE MAaTEPUAIBI;
I'DC — ruaposneKTpocTaHIus
NI'D — nHXKEHEPHO-TEOJIOTHYECKHI SIIEMEHT;
KUII — KOHTpOJIbHO-U3MEPUTEBHBIE TPUOOPHI;
KIIIT CO/I — xamepsl 3ammycKa ¥ IIpueMa CpeICTB OUYMCTKU U JUArHOCTHUKH,
MMI' — MHOTOJIETHEMEP3IIbIE TPYHTHI;
MH — maructpanbHbiii HepTEnpoBOI;
MT — MUKPOTOHHENUPOBAHHUE;
HHB — nakinonHo-HampaBiieHHOE OypeHHue;
HII3 — nedrenepepadarbiBaroninii 3aBo;
[ITIMH — noBoiHBIN TTepex01 MaruCTpaIbHOTO HEDTEPOBOA;
[ITIPb — nmnocamouyHble IUIOHMIAAKU TpUEeMa PEMOHTHBIX Opurajg Io
OTIEpaTUBHOMY OOCITY>KMBAHHIO HEDTEPOBO/IA;
CMP — cTtpoutenbHO-MOHTaXKHBIE paOOTHI;
TBM — ToHHenbHast OypoBas MallllHa,;
V3A — y311bl 3a1I0pHOI apMaTyphl,
VY XJI — yMepeHHbIN U XOJOIHBIN KIIUMAT
[PC — nenTpanbHas peMOHTHasI CIIy»x0a;

DX3 — cucrema 3JIeKTPOXUMHUYECKOHN 3aIIUTBHI.
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BBenenue

BekoBoii ucropueir o0jamaeT cuCTeMa MaruCTPAIbHBIX HE(PTEIPOBOIOB
Poccuun, kotopasi cpopmupoBantach B OCOOBIX YCIOBUAX Pa3MEUICHUS ITYHKTOB
no0bran 1 mepepadoTku HedTH. B Hacrosmee Bpemst poccuiickas kommaaus OAQO
AK «TpancHedTh» o0namaer camoil KpymHOM B MHpE CHUCTEMOM MarucTpaibHBIX
He(TENpPOBOJIOB, U €€ CyMMapHasi MPOTSHKEHHOCTh cocTaBisieT 6osiee 50 ThIiC. KM.
[Tpu aTom 30 % HedTenmpoBOAOB UMEIOT CPOK AKcILTyaranuu a0 20 net, 34 % - ot 20
1o 30 net, 36 % HedrenpoBoaoB — cBeime 30 et [5].

TpebOyercst HagexHas U Oe3omacHas paboTa BceX OOBEKTOB M COOPYKEHUH
MarucTpajbHOrO He(dTenpoBoAa Hisi TOro, 4YTOObI OOECHEeYUTh CTAOMIBHOE
GyHKIMOHUPOBAaHUE TPYOONPOBOJAHOW CHCTEMbl M BBIMOJHUTH 3aJadyd IO
HaJIe)KHOMY  cHaOxkeHuto HedThio mnoTpedurteneir. Ilepexogpt MH  uepes
€CTECTBEHHbIE W MCKYCCTBEHHBIC TMperpajgbl MOXHO OTHECTHM K YydacTKam ¢
MOBBIIMIEHHBIM PUCKOM JKCIUTyaTallud C TOYKHA 3pPEHUS IKCIUTyaTallMOHHOM
HagekHOCTH. OTKa3bl W aBapwl HA TOJBOAHBIX TEPEXOJaxX MOTYT IPUBECTH K
Ype3BbIYAMHBIM TOCIEJCTBUSIM, a HMX YCTpaHEHHE TMOTpeOyeT OOJNBIINX 3aTpat
pecypcoB U BpeMeHH [5].

[TogBomHBIE TEpPEXO/bl MarucTpaIbHOrO HE(PTENMpoBOAA, HAXOJALIUECT B
CJIOHBIX TTPUPOTHO-KIIMMATHUECKUX YCIOBUSIX, SBIISIOTCS TTOTEHIIMAIBHO OTIACHBIMU
ydacTKaMu. BaKHO yYUTBIBaTh MPAKTHIECKOE OTCYTCTBUE MX PEMOHTOIPUTOIHOCTH
Ha MPOTSHKEHUHM BCETO CPOKa AKCIUTyaTaluu. B CBS3M € 9TUM, BCE MEPOMPHUSITHS,
KOTOpBIE TIPOBOJATCS TPU COOPYKCHUHU IOJABOJIHBIX TIEPEXOJOB, JOKHBI OBITH

HaIpaBJICHbI HA TIOBBIIICHHYIO HAIC)KHOCTD JJAHHBIX Y4acTKOB [5].

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20
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Takum oOpazoMm, manHbie (aKTOPHl OOYCIOBUIN HEOOXOIUMOCTH PEHICHUS
3a/layd, KOTOpas COCTOUT B OLEHKE ONTHUMAJbHBIX TEXHUYECKUX PEIIECHUH MpH
COOPY>KEHHU TIEPEXO0JI0OB, a KpOMe TOro, B OOECIEYECHUH HKOJIOTHMUYECKOU
0e30IMacHOCTH OKpY XKaromieu cpeasl [5].

B nannoii paboTe paccMmaTpuBaeTcsi CTPOUTEIHCTBO IMOABOJIHOIO IMEpexojia
MaructpainbHoro HedrenpoBona «Kyromba — Taiimer» uepe3 p.Anrapa. [laHHbIii
y4acTOK BXOJUT B COCTaB JMHEHHOW dYacTH MAarucTpajibHOTO HedTempoBoaa
«Kyromba-Taitmer».

Llenpto mpoekTa MmarucTpainbHOoro HedrempoBoga «Kyromba — Taitmer»
ABJISIETCA OOECIEUYEeHUE MpUeMa B CUCTEMY MarucTpaibHbiX HedTenpoBogoB OAO
AK «Tpancued@tb» HedTH HOBBIX MecTOpoxaeHud KpacHosipckoro kpas s
nocneayromeit mocrtasku Ha HIT3 P® u Ha sxcmopr [1].

OcHoBaHuEM pealn3allui BbICTynaeT pacnopsikenus [IpaButensctBa PO ot
17.04.2012 Ne 532-p [1].

[IpoekT wmaructpansHoro HedrenpoBoga KyromOa - Taiimer oOnamaer
CTpaTEerMyecKUM 3HaYeHUEM JJisi (OPMUPOBAHUS SHEPTETUUYECKOW U TPAHCIOPTHO-
JIOTUCTUYECKON MH(PACTPYKTYphl peruoHa. [[aHHBII MPOEKT SIBISIETCS YHUKAIbHBIM
B IUIAHE WUCIIOJb30BaHUSI HOBEHIIMX TEXHOJOTHH, MO3BOJAIONIMX MUHUMHU3HPOBATH
yiep0, KOTOPBIN MPUUUHSACTCS paHUMOM ceBepHO# npupoe [2].

[IpeaycMaTpuBarOTCsl CHEAYIOLIME ATalbl CTPOUTEIHCTBA MAruCTPalIbHOIO
HedTenpoBoaa «Kyromoba - Taitmery [1]:

[ sTan — mpomyckHOM CHOCOOHOCTBIO A0 8,6 MIIH. TOHH He(TU B TOA C
3aBepuieHueM padbotr B IV kBaprame 2016 roma (cTpouTenbcTBO HedTENpoBOAA
npoTskeHHOCThI0 700 kM, ctpoutensctBo 2 HIIC, pe3epByapHbiii mapk — 160 Thic.
M3, pacuupenne 1 HIIC);

Il sTan — mpomycKHOW CIMOCOOHOCTHIO 10 15 MIIH. TOHH HEPTH B TOA C
3aBepiieHreM padot B IV kBaprane 2023 rona (ctpoutensctBo 2 HIIC).

Tpacca mNpOXOAUT MO TEPPUTOPUU IDBEHKHUMCKOrO, borydaHckoro wu
Hwxnennramckoro paitoHoB KpacHospckoro kpas, TalieTrckoro paioHa

Hpkyrckoit obnactu [1].
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B cTpoutenbctBe paccMarpuBaeMoro B paboTe 00beKTa MPUHUMAET y4acTHE
npeanpusitue OO0 «Benecctpoit».

00O «BeneccTpoit» OTHOCUTCS K OJHOM U3 KPpyNHEUIINX KoMmnaHuid Poccuu,
KOTOpasi OCYIIECTBISIET PeaTN3alUIO CI0KHBIX 00BEKTOB HE(TEra30BOro KOMILIEKCA,
a TakXe BHEIIHEro sjiekTpocHaOxkeHus. K cdepam aesTenbHOCTH KOMITaHUU
otHocsTes [3]:

e HedTterasoBoe CTpOUTENHCTBO.

e DJIEKTPOIHEPIreTUYECKOE CTPOUTEIBCTBO.
e ['paxxaaHCKOE CTPOUTENBCTBO.

e [IpoekTupoBanue.

OOO «BeneccTpoii» BBINOJIHSAET BECh IMEPEYEHb PAOOT MO COOPYKEHHIO

00BEKTOB Ta30BOI U HEPTIHOM MPOMBIIIUIEHHOCTH [3]:

® MOHTaXHBIC, CBApOUYHbIE PabOTHl TPHU CTPOUTENHCTBE IUHEHHBIX MH,
TEXHOJIOTHYECKHUX U BCIIOMOTATENbHBIX TPYOOIIPOBOIOB;

® COOpYXKEHHE, a TAKXKE PEKOHCTPYKLHMIO He(TenepekaunBaroluX CTaHLUMI,
He(dTebas, MyHKTOB HaJIuBa HePTH;

® CTPOMUTEIBCTBO PE3EPBYAPHBIX NAPKOB U PE3EPBYAPOB,;

® KOMIUIEKCHOE€  aHTHUKOPPO3MMHOE  TMOKPBITHE  METAJUIOKOHCTPYKIIMHI
TpyOONPOBOIOB, pE3€pBYaPHBIX MAPKOB, PE3EPBYAPOB, TEXHOJOTUYECKOIO
o0opyIOBaHUS U .

O0OO «BeneccTpoi» BBICTYIIAET TEHEPAIBHBIM MOAPSINAYAKOM Ha TaKHX
KPYIIHBIX 00BbekTax HedTssHOrO cTpouTtenbcTBa B Poccun, kxak MH «Bocrounas
Cubups - Tuxuit okean», MH «Kacnuiickuii TpyooripoBoiHbIN KOHCOpIYM», MH
«bantmiickass TpybOompoBomHas cuctema-2», MH TtpybompoBomoB «llypme —
Camotiop». [3].

Lenpto naHHOM pabOTHI SBISETCA BBHIOOP ONTUMAIBHOM TEXHOJOTUU U
o0OpyZoBaHUsl ISl COOPY)KEHMsSI  TOJBOJHOTO TMEpexofa MarucTpalibHOTO
HeTenpoBoaa yepes p. AHrapa.

JUist  BbIMOJHEHUsT Lenu paboThl ObUIM TIOCTABJIEHBI W BBITOJIHEHbI

CICAYIOIHNE 3a1a4H.
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HN3Yy4YHUTb OCHOBHBIC HOPMATUBHBIC Tpe6OBaHI/I$I K HPOCKTUPOBAHUILO,

coopyxenuto [IIIMH;

IIPOBCCTU AaHAJIN3 MCTOAO0B H TEXHOJIOTUH OpI‘aHI/IBaHI/Iﬁ CTPOUTCIILCTBA

[IIIMH Ha ocHOBE POCCUNCKHUX U 3apyOEKHBIX HCTOYHUKOB;

IIPEACTaBUTh TeXHOJornuecknii pacuer [IIIMH;

MPEACTaBUTh PEKOMEHIAIUU TI0 BHIOOPY TEXHOJIOTHH U 000PYIOBAHUS IS

COOPYIKCHHA ITIOABOAHOI'O IICPCXoaa MAruCTpaJibHOIO H@(i)TCHpOBOI[a acpes3

p. AHrapa.

Nsm.
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1 O030p nuTepaTypsbl

[Ipu

BBIIIOJIHCHHUHU  HCCJIICAOBAaHU ObUIM  WCIIOJIL30BAHBI CICOYIOIIne

OCHOBHBIC HICTOYHHKH JIMTCPATYPLI U HOPMATUBHO-IIpABOBAsA JOKYMCHTAILIHA:

CanpaukoB A.B. MeTonbl CTpOUTENHCTBA MOJBOIHBIX TEPEXOJIOB
razoHeTernpoBo10B Ha pekax [ledopckoro H6acceiina.

Kpenr B. I'. Mamunsl u obopyaoBaHue Ta3oHe(TenpoBOAOB: yueO.
11oco0.

CII 36.13330.2012 MarucTtpaibHbie TPYOOIIPOBOIBI.
AxrtyanuzupoBanHas peaakius CHull 2.05.06-85*.

CII 86.1330.2014 «CHulI [11-42-80*. MarucrtpanpHbie
TPyOOTIPOBOABDY.

P/1-24.040.00-KTH-062-14 MaructpanbHbIi TPyOOPOBOAHBIN
TPAHCIIOPT He(dTH 51 He(TENPOTYKTOB. MarucrtpanpHbie
HeTenpoBoibl. HopMbI mpoekTHpoBaHUs.

P/1-75.200.00-KTH-012-14 MaructpanbHbIi TPyOOPOBOAHBIN
TpaHcopT HepTH W HePTenmpoaykToB. [lepexombl MarucTpaiabHBIX
TpyOOTIPOBOIOB Uepe3 BOAHBIE Mperpaabl. HopMbI MpoeKTHpOBaHUS.
BCH 010-88 CrpoutenbcTBO MarucTpaibHBIX TPyOOIPOBOJIOB.

[TonBoaHBIE IEPEXOMBI.

K mnoaBoaHeiM mepexojlaM OTHOCHUTCS JMHEHHash 4acTh HeTenmpoBoaa C

COOPY’KEHUSMH, TIPOXOJAIas 4epe3 BOJHBIC Tperpajabl mupuHoi Oosee 10 M mo

3epKally BOJbl B MEXEHb U ITTyOWHOH cBbILIE 1,5 M, WM WIUPUHON MO 3€pKaTy BOAbBI

B MEXKEHB 25 M U 0oJiee He3aBUCHUMO OT TiyouHsI [51].

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20

HephmennnAndn yene2z N AH2nnn
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B cootBerctBum co CII 36.13330.2012 mepexoasl TpyOOMpOBOAOB Hepes
BOJHBIC TPErpajibl B 3aBUCMMOCTH OT YCIOBUH pabOThI, nuamerpa TpyOOmpoBoa,
pabouero AaBJIeHUS U CYJOXOJAHOCTU BOJIHOM Mperpajbl oTHOcATCS K kareropuu 11, |
w B (cMm. Tabnumy b.1) [51].

[logBomHbIE TIEpEXOAbl MOAPA3ICISAIOTCS 1O TPYyNIaM CI0XHOCTU B
3aBUCUMOCTH OT IIUPUHBI BOgHOro oObekTa coriacHo CHuIl 1.02.07 — 87 (cwm.
Tabmuma 1) [51].

Ta6nuna 1 - ['pynmsl ¢10KHOCTH TOIBOIHBIX TIEPEX0/I0B

['pymma cnoxHOCTH XapakTepUCTUKH YCIOBUH MepecedeHns BOAHOIO 00bEeKTa

nepexoza

Maubie nepexosl [upuna 3epkana BOAbI B MEKEHB AJIs CTBOPA MEpecedeHHsI TPaccoi
10 30 M pu cpeHuX riyouHax Bojabl A0 1,5 M

Cpennue nepexobl [upuna 3epkana BOAbI B MEKEHB AJIs CTBOPA MepecedeH s Tpaccoi
ot 31 1075 M Tipu cpeTHUX TIyOMHAX BOABI Ooiee 1,5 M

Bbonbuive nepexo bl [[upuna 3epkana BOIbI B MEXKEHB JJIsl CTBOpA MepecedeHus oonee 75
M
[[upuna 3epkaia BOJbI B MEKEHB JJIsl CTBOpA MepecedyeHus MeHee 75
M, HO 30Ha 3aToIUIeHUs TpH 20-THEBHOM CTOSIHUU YPOBHEN BOJIbI
10% BeposATHOCTH MpeBBILIEHUS cocTaBisieT 6onee 500 m

VYcnoBus paboThl M AKCIUTyaTalMd HaJEXKHOCTU MEPEXOJI0B B pellarolei
MEpe 3aBHCHT OT TOT0, HACKOJBKO TIOJHO YYTE€Hbl MPH TMPOCKTHPOBAHUH U
CTPOUTEIHCTBE YCIOBHS MepeOPMUPOBAHHS pyciia peku [4].

II. II. bopomaBkuuer u O.b. Hlagpuaeiv B 1967 1. mnpemioxuiu
KJIaCCU(UKALMIO, KOTOpas OCHOBaHA Ha BEChbMa MPOJOJDKUTEIBHOM HW3YYEHHUU
yCIIOBUM pabOThl TMOJBOAHBIX TPYyOOMPOBOJOB B Pa3sHOOOPA3HBIX THAPOJIOTO-
MOpP(}OJOTMYECKUX YCIOBHUAX. B KiaccHPUKAMU YYUTHIBAGTCS THI PYCIOBOTO
npolecca, MUpUHA PEeKU, BUJ TPYHTA, COCTABIISIONIEIO PYCIO, CKOPOCTh TEUEHUS U

WHbIC TTOKa3aTenu [4].
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Yyactku

peK B  30HE

nepexoja

1o

IIJTaHOBBIM u

nepeGopMUpoBaHUAM pyciia oApa3AeiioTcs Ha kKareropuu (cM. Tabnwuma 2).

Ta6nuna 2 - Kateropust y4acTKOB peK

rITyOUHHBIM

Kareropust | ['myOuHHBIC U IJIAaHOBBIE XapakTepucTuka [Ipumeuanue
nepeOpMUPOBAHHS
| ['myOunHHBIC Pexu mmpunoit 1o 50 M | OnmacHOCTH OTONICHUS
nepehopMUpOBaHUS HE JIEHTOYHO-TPSI0BOIO, TpyO MOTHOCTHIO
npesbiinaoT 1 M/rox, a OCEpAKOBOTO U UCKJTIOYaeTcs, ecliu
IUTAHOBBIE — HE3HAYUTENbHBI | TOOOYHEBOTO THIIOB, a riyOuHa ux
TaK)Ke PEeKH MUPUHOMN 3asiokeHus oosee 1 M,
6osee 50 M ¢ a Bpe3ka B Oeper
YCTOMYMBBIMU THOM U Ooistee 5 m
Oeperamu (CKaJbHBIC
TPYHTBI C TOJIIUHOM
QALTIOBUAIBHOTO CIOS
meHee 1 M)
I ['nyObunubIe Pexu mupunoit 6oee 50 | TpybonpoBoab! He
nepeopMuUpoOBaHUs M JICHTOUHO-TPSIZIOBOTO M | OTOJISIIOTCS U HE
JOCTHTAIOT 2 M, a TUTAHOBBIE | TOOOYHEBOT'O THIIOB TIOJIBEPTarOTCA
—-10m CHJIOBOMY
BO3JICUCTBUIO ITOTOKA,
€CIIU 3arTyOJICHBI
Ooree 2 M, a Bpe3ka B
Oepera 6osee 15 m
Il Haubonpmme rmyOnHHbBIE YyacTku epexonoB
nepeopMuUpoOBaHUs 4yepes PeKu ¢
JOCTHUTAIOT 2 M, a TUNIAHOBBIE | OTPAaHUYECHHBIM,
—ot1 11 10 100 m. HE3aBEPILECHHBIM U
CBOOOJIHBIM THUTIOM
MeaHJAPUPOBAHUS, a
TaKXKe YIaCTK!
IMOMMEHHOMN
MHOTOPYKaBHOCTH
v [TepedopmupoBanus pycia B | YUacCTKU TOPHBIX PEK C CTpouTenscTBO
TEYEeHNE HECKOJIbKHX JTHEH 0co0BIMU (hopMaMuU TTOJIBOTHBIX

HJIN HEACIIb MOT'YT
AOCTHUTHYTH IO FJ'Iy6I/IH€

PYCIIOBOTO Ipo1iecca,
PEKH C SBHO

Mepexoa0B 4€pe3
TAaKHE€ YUYaCTKU PCK

Oonee 2 M, a B IJIaHe — BBIPAKECHHON Heleaecoo0pasHo
HECKOJBKUX JCCATKOB M. HCYCTOI\/JI‘-II/IBOCTI)IO
B kaxaom omnpenenaeHHOM Ciydae MPUHUMAKOTCS COOTBETCTBYIOIIUE

peleHust 1o riIyOuHe 3aJI0KEHUHM W Bpe3Ke TPyOonpoBojia B Oeper, yUUTHIBAIOIINE

cnenupuyeckue

YCIIOBUS  BOJIHOM

nperpaabl, a

COOPYIKEHHS HaJBOIHBIX Mepexo/10B [4].

TaKXKC

1e71eco000pa3HOCTh

Ha yyactkax 1 Tumna skcrutyatanusi nepexo 0B 00ObIYHO OCYIIECTBIISIETCS 0€3

KaKUX-TO OCJIO)KHEHUI; Ha y4acTKax 2 W, B OCOOCHHOCTH, 3 TUIIOB Pa3MbIBBI TPYO

Nsm.
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(mpy HEBEpHOM OIPENCICHUH TTyOWHBI 3aJI0)KEHHUS) BCTPEYAIOTCS BEChMa dYacTo.
JlaHHBIE Pa3MBIBBI B OOJIBIITMHCTBE CIIYy4YaeB COMPOBOXKIAIOTCS Pa3pyLIEHUSIMHA TPYO.
Ha yuacTtkax 4 Tuma He peKOMEHIYeTCs CTPOMTEIBCTBO MOABOIHBIX MEPeXx010B [4].

Cornacio PJ1-24.040.00-KTH-062-14 x mnoxBoausiM mnepexogam MH
OTHOCUTCS JIMHEWHas 4acTh HE(PTEmpoBOJa C COOPYKCHHUSIMH, MPOXOJIIas uepes
[54]:

® CYJ0XOJIHbIE€ BOJHBIE IIPETPaJbl HE 3aBUCUMO OT IIIMPUHBI U TJTYyOUHBI;

® HECYJIOXOJIHbI€ BOJHBIC MpErpajbl MpHU IMIUPUHE BOAHOW Mperpajbl Mo
3epkaity Bojbl B MexeHb 10 M u 6osnee u npu rayoune 1,5 m u Oosee,
100 WUPHUHOK 25 M 1 00JIee HE3aBUCUMO OT ITyOHHBI.

[Tepexoast MH wuyepe3 BojHbIE Tperpajbl MOJAPA3ICIAIOTCA IO CHOCO0y

npokiIaaky Ha [54]:
® [I0JIBOJTHEIE,
® HaJBOJHBIC (BO3AYIIHHIC).
Boszayminblie (HaJBOAHBIC) IEPEXOIbI MOApa3AesaoTcs Ha [54]:
e (0aJOYHBIC;
® 110/IBeCHBIC (BAaHTOBBIC);
® apouHbIe

K Bo3mymHbiM (HAABOAHBIM) MEpEXoJiaM OTHOCUTCS YYaCTOK JIMHEHHOM
yactu MH, 1mpoJIO)K€HHBIM HAJI3€MHO, C HCIOJIb30BAHUEM OMOPHBIX COOPYKEHUU,
4yepes BOJHBIC TIperpajibl mupruHoi 10 M 1 0oJiee 1Mo 3epKairy BoJIbl B MEXKeHb [54].

B rpanunmel Bo3aymHOoro (HamBojaHOro) mepexoga MH dyepe3 BoaHyro
nperpaay BXOIST HaJ3€MHasl 4acTh U YYacTKH MOJ3EMHOI0 TPyOOINpoBOAa JIIUHOMN
1o 50 M OT MeCT BbIX0/1a TpyOOMpOBOIa U3 3eMiu [54].

Taxoke moABOHBIE TIEPEXOabI MoApa3aeistoTcs [54]:
® Ha OJTHO- U MHOTOHUTOYHBIE;
® [0 CHoco0y CTPOMUTENbCTBA — IOCTPOECHHBIE METOJIOM HAKJIOHHO-
HaIpaBJICHHOTO OypeHHsl, MUKPOTOHHEIUPOBAHUS, TOHHEIUPOBAHUS C
UCIIOJIb30BaHUEM IIUTOBOM TMPOXOJKH, METOJAOM MPOTACKUBAHUS B

TpyOy-pyTisip («tpyda B TpyOe»), TpaHILIEHHBIM CLIOCOOOM.
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I'panmnamMun  moxBomHoro mnepexoga MH, koTtopele onpeaenstor IIMHY
nepexojia, ABisiroTcs [54]:
® I OJHOHUTOYHOTO MEPEXOJAa M OCHOBHOM HUTKHM MHOTOHHUTOYHOTO
nepexola — y4acTOK, OIPAaHMYEHHBIM  3allOpHOM  apMaTypowu,
YCTaHOBJICHHOMW Ha Oeperax;
® I PE3EPBHOM HUTKM MHOTOHUTOYHOTO MEPEXOJa — YYaCTOK,
OTPaHUYCHHBIA 3aTBOpaMU Kamepbl Iycka u kKamepel npuema CO/l,
YCTaHOBJICHHBIX Ha 3TOM HUTKE.

[Ipu mmpuHe BOJIHBIX Mperpaja MpU MEKEHHOM TOpu3oHTE 75 M U 0Ooliee B
MeCTax MepeceyeHus BOAHBIX Mperpaa TpyOOonpoBOAOM CIEAYeT MpeaycMaTpuBaTh
NPOKIAJKY pE3€pBHOM HUTKHA. J[I MHOTOHMTOYHBIX CHCTEM HEOOXOAMMOCTH
CTPOMUTEIBCTBA TONOJHUTEIBHON PE3EPBHOM HUTKH HE3aBUCUMO OT IIWPUHBI BOAHON
nperpajbl YCTAHABIMBAIOT B TPOSKTHOW JOKyMeHTarwu [51].

Eciu MH nepecekaer 2 unu 0Oosiee BOAHBIX IPETpajl, pacHoJOKEHHBIX Ha
paccTOssHUM MEHee 3-X KWJIOMETPOB JpYyr OT JApyra, MPOEKTOM JOJDKHO OBITh
IPELYCMOTPEHO CTPOUTENBCTBO OOIIEH pEe3epBHONM HUTKU JUIS IEPEXOJI0B YEPE3 ITH
BOJIHBIE Tperpajbl. uameTrp TpyOomnpoBoja pe3epBHON HUTKU JOJDKEH ObITh pPaBeH
JIaMeTpy TpyOOoIpoBoIa OCHOBHON HUTKH [54].

B cocraBe mOABONHOIO MEPEXOJa BBIACISAIOTCS PYCIOBOM  yd4acToOK,
OTpaHUYEHHbII MHHHMMAJIBHBIM TPUALATHCYTOYHBIM YPOBHEM JIETHE-OCEHHEU
MexeHn 95 % oOecrieyeHHOCTH, W OEpEeroBble YYaCTKM — MEXAY TI'paHHUIIAMH
PYCIIOBOTO yyacTKa M IpaHHIaMu iepexoa [54].

B rpanuiisl nepexona HerenpoBoa (HEPTEMPOAYKTOMPOBOIA) YEPE3 MATIbIN
BOJIOTOK BXOJSIT YYacTKM TpyOONpoBOJa PYCIOBOM 4YacTH M OEperoBOil yacTu
mmHOM 1o 100 M OT ype3a BObI PH MEKEHHOM ypoBHE [54].

[Ipu npoekTupoBaHUM AOKHA OBITH MPETYyCMOTPEHA YCTAaHOBKA OEpPEroBBIX
3anBkeK Ha obeux rpanunax [IIIMH nHe3aBucumo ot Tumna mepexojna (OgHO- WIH

MHOTOHUTOYHBIH ) U IIUPUHBI BOJHOM mperpasst [54].
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[Ipy mpoeKTHpOBaHUM JOKHO OBITh MPEIYCMOTPEHO pa3MelIeHHE
OeperoBbIX 3a/BIKEK, 0OECIIEeUnBalOIIee UCKIIOUEHUE MomnaaaHusi HepTu B BOJOEM
IIPY BO3MOJKHBIX aBapUIHBIX YTEUKaX Ha y3JiaX 3aBIKeK [54]:

e Ha oTMeTkax He Hmxke orMeTok I'BB 10 % obecnedeHHOCTH M BbIIIE
OTMETOK JIEJ0XO0/a;

e Ha Oeperax TOpHbIX PEK — Ha OTMETKax He Huxke orMeTok I'BB 2 %
00€eCrIeYeHHOCTH.

PeszepBubie HuTKH [IIIMH nomxkubel ObITH 000pyAOBaHBI KaMepamH ITycKa-
IpUeMa CPEJICTB OYUCTKH U TUATHOCTHKH [54].

V3aer KIITT CO/I nomkHb! HaxoauThes [54]:

e Ha oTMeTkax He Hmxke orMeTok I'BB 10 % oOecneyeHHOCTH M BbILIE
OTMETOK JIEI0XO0/a;

e Ha Oeperax rOpHbBIX PeK — Ha OTMETKax He Hmxe orMeTok I'BB 2 %
00CCIICUYCHHOCTH;

¢ 3a npcaciiaMu BOIIOOXpaHHOﬁ 30HBI.
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2 AHaJIU3 TEXHOJIOTHIi CTPOUTENbCTBA MOABOHBIX MEPEX010B
MArucTPaJbHbIX HE(PTENPOBOI0B
Cornacuo CII 36.133330.2012 npokiaaka nepexoioB TpyOOIpoBOAOB Uepes

€CTECTBEHHBIC M UCKYCCTBEHHBIE TIPEMSATCTBUS JOJDKHA BRITOTHITHCS [51]:

® TpaHIICWHBIM U

e OecTpaHIICHHBIM CIIOCOOAMM:
O METOJaMH HaKJIOHHO-HAIPaBJIEHHOT0 OypeHus,
O MUKpPOTOHHEJIMPOBAHUS,
O TOHHEJIMPOBAHUS C UCIOJIb30BAHUEM IIIUTOBOM MPOXOJIKH,
o «Tpyda B TpyOe»,
O HAJA3€MHOU MPOKJIATKOMU.

[lonBoaHble Tepexoapl HEPTEHPOBOJOB 4YEpPE3 BOJHBIE MPErpaabl JIOJIKHBI
IPOEKTUPOBATHCSI HAa OCHOBAHMM JAaHHBIX TUIPOJOTMYECKHUX, HHKEHEPHO-
re0JIOrMYeCKUX U TONnorpaduyecKux U3bICKaHUN, C yYETOM YCJIOBUMN IKCILTyaTalluu B
palioHE  CTPOUTENBCTBA  paHee  IIOCTPOCHHBIX  TOJABOAHBIX  IEPEXOJOB,
CYIIECTBYIOIINX U MPOCKTUPYEMBIX THAPOTEXHUUIECCKUX COOPYKCHUM, BIUAIOMNX Ha
pEeXHUM BOJIHOM Iperpajibl B MECTE MEPEXo/a, MEPCIEKTUBHBIX JHOYTIYOUTEIbHBIX U
BBIIIPABUTENBHBIX pa0OT B 3aJlaHHOM paiioHe nepecedeHus: HeTEempOBOIOM BOAHOM
nperpajabl ¥ TpeOOBaHUH 10 OXpaHe PHIOHBIX pecypcoB [54].

CornacHo CII 36.133330.2012 nepexoasl  HePTEmpoBOIOB u
He(TENPOAYKTONPOBOJIOB YEpe3 PEKH M KaHaJbl CJIEAYyeT MPEeAyCMaTpUBaTh, Kak
IPAaBUJIO, HIKE 10 TEYEHUIO OT MOCTOB, IPOMBIIIICHHBIX MPEINPUITHIA, IPUCTAHEH,
PEUYHBIX BOK3AJIOB, TUJPOTEXHUYECKUX COOPYXKEHUH, BOA03a00OPOB U JPYrux

aHAJIOTUYHBIX OOBEKTOB, a TAKXKE HEPECTUJIUI] U MECT MAacCOBOTO OOWUTaHUS PhIO

[51].

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20
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OnwIT Takux ctpaH, Kak ['epmanus, Snonus, BenukoOpuTanusi mokas3piBaer,
YTO JACIIEBU3HA TPAJUIIMOHHON MPOKJIAAKH TPYyOONpPOBOIOB Ha MEPEXOAAX SBISCTCS
WIIO3MEH, @ KOCBEHHBIE YOBITKHM OT CTPOUTENHCTBA IMEPEXOJ0B TPATUIMOHHBIMU
CrI0c00aMH CYyIIeCTBEHHBI [4].

[Io cpaBHeHMIO C TpPAaJULIMOHHBIMU METOJAMU OECTPaHIIEHHBIE METOIbI
CTPOUTEIBCTBA SBJISIOTCS AKOHOMHUYECKHM O0jee BBITOJHBIMU. JTO OOBSCHAETCS
HKOHOMHUEH CPEACTB, KOTOPBIC MPH TPATUIIMOHHOM CIIOCOOE HIYT HA CTPOUTEIHCTBO
TpaHIlIel, BRIBO3 MycOpa, BOCCTAaHOBJIEHHE Oeperos, 0JAroyCTpOWCTBO TEPPUTOPUH,
O3CJICHEHUE | JpyrHe padboTsl [4].

Kak mpaBwiio, TpaHIIEWHBIM METOJ CTPOUTENIBCTBA MOABOJHBIX MEPEXOAOB
UCIIOJIb3YETCSl B CiIydasiX, KOTJa HET BO3MOKHOCTH HCIOJIb30BaTh OecTpaHILEHHbIE
METO/IbI, KOTOPBIE UMEIOT PsIJl OTpaHudeHuit [4].

B Tabnuie Huke mpeacTaBieHbl OCHOBHBIE METOJIbI IMPOKJIAJAKH MEPEXO0JI0B,
00J1aCTH U TEXHUYECKUE OIPaHUYCHUS Ha UX IPUMEHEHHUE.

Tab6muma 3 - O61acTh MPUMEHEHHS METOJIOB ITPOKIIAIKK TPYOOIIPOBOIOB Yepe3

CCTCCTBCHHBIC 1 HCKYCCTBCHHBIC ITPCILATCTBUA

MeTo1 npoKIIaIKu O06nacTh NPUMEHEHUS Henocrarku
Tpanweiinsle MeToas! | [Iepexobl uepes BOJOEMBI, JOPOTH, B xoxe crpoutenscTBa
CYILLECTBYIOIINE KOMMYHUKALIUH HapyIlIaeTcs MOBEPXHOCTD U

TPYHTOBAs TOJIIIA, BOZHUKAIOT
BO3JECHCTBUS HA IEPECEKAEMBII

00BEKT
becrpanieiinbie [Tepexo/ibl oA BOJOEMaMHU, OrpanudeHHas JUIMHA TIepexo/ia
METOJIBI JlOporaM#, 31aHUSAMU U JIp. (kpoMe MUKPOTOHHETHPOBAHHU).
COOPYKEHHSIMH, IPUPOIHBIMU OrpanuyeHus, CBI3aHHbIE C
O6’beKTaMI/I, HpI/I6pe)KHI>IMI/I T'COJIOTHUYCCKUMHU YCJ'IOBI/U[MI/I.

yd4acTKaMu Mopsi. MeToabl
MPUMEHSIIOTCS IPU HEOOXOAUMOCTH
n30eKaTh HapyIIEHUs IOBEPXHOCTH B
X0J1€ CTPOUTEIBCTBA

2.1 TpaHumelHble TEXHOJIOTUU
TpanmelHplii MeToN MNpeAcTaBiIsieT co0OM OJMH W3 CcaMbIX HIMPOKO

MpUMEHSAEMBIX MeTOJI0B cTpoutenbcTBa [IIIMH B MupoBo#t mpakTuke.
OH cOCTOUT U3 TIOIBOJTHOM pa3paOOTKU TPaHIIEH CIIEIUATLHON 3eMIIePOUHOMN
TEXHUKOW (3eMCHapsbl, TPYHTOCOCHI, THIPOMOHHUTOPHI, CKpemeppl U T. 1A.) H

MOATOTOBKOM  mrokepa. Jlfokep mpencrtaBisieT co0OM  HAMOPHBIM  y4acTOK
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TPyOOIPOBOJIa, KOTOPBIEC MPOKIIAIBIBACTCS MO PYCIOM PeKH (KaHaia), TI0 CKJIOHaM
WM JTHY TIyOOKOHW JMOJMWHBI (OBpara), moj| JOpPOroi, pacmoyiokKeHHOW B BeieMKe [50,
57].

[ToATOTOBICHHBIM K YKJIAJIKe B TOJBOJHYIO TPAHIICIO MEPEXO0JIOM SIBIISICTCS
OTPE30K JINOO HECKOJIBKO OTPE3KOB TPYyOOIpPOBOJA, CyMMapHas /JIWHA KOTOPBIX
NPEBBIIIACT ITUPUHY BOJHOM MPETpajbl MEXKIY ype3aMu BobI [4].

Jlasree IpOU3BOAAT CBapKy OTPE3KOB, IMMPOBOISAT HCIIBITAHHUS HA MMPOYHOCTH U
IUIOTHOCTh, OCYIIECTBIIAIOT H30JIAIMI0, (QyTepyroT, ocHamarT (eciau TpeOyercs)
MOHTOHAMH, KPEMAT TPOCHI, ¢ TOMOIIBI0 KOTOPBIX TPYOOIPOBOJ YACPKUBACTCS B
cTBOpe nepexona [4].

Ecimu ykiagka TpOW3BOAWTCS C TIOBEPXHOCTH BOJIBI, TO YCTaHOBKE
TpyOONpoBOAa B CTBOP HEOOXOAMMO YJEIUTh O0CO0O€ BHHMMAaHUE, TaK KakK MpHU
HEJOCTATOYHO TOYHOM €€ BBIMIOJIHEHUU TPYOOIIPOBOJ MOXKET OBITh M30THYT JIMOO
CJIOMaH IIOTOKOM BOJibI [4].

PazHoo0Opa3Hbie TEXHOJOTHYECKHE CXEMbI aKTHBHO MTPUMEHSFOTCS B IIPAKTHUKE
CTPOUTENLCTBA. [ 71aBHas 0COOEHHOCTH JHO0OW CXEMBI COCTOUT B IEPEMEIICHUN
TPyOOIIPOBOJIa B CTBOP HAa INIaBy M YJACPKAHHHM €r0 B JIAHHOM ITOJIOXKCHHH JI0
norpyxeHusi. PacrojiockeHue CcpencTB, ¢ TOMOIIBIO KOTOPBIX OCYHICCTBIISICTCS
yCTaHOBKa TPYOONPOBOJIa B CTBOP M YACp)KaHUE B HEM, 3aBUCHUT OT IIMPHHBI PycCIia
BoJtoeMa. J[aHHBIC CpPEJICTBA PACIIOIATaIOT MM TOJIBKO Ha Oeperax, Wiu Ha Oeperax u
B pyciie Bojgoema [4].

[Ipu ocylIecTBICHUH YCTAaHOBKM B CTBOPE pa3BOPOTOM Ha IUIABY, TO
YCTPOWCTBA CITyCKOBOWM JOPOXKH He TpeOyercs. B maHHOM ciydae TpyOOmpoBoj
pacIoyiaratoT B HETMOCPEACTBEHHOM OJIN30CTH OT ype3a Bojibl (Ba0b Hero) [4].

CylecTBYIOIIME MAIIWHBI JIJI1  BBITOJHCHHUS pabOT IO CTPOMTEILCTBY
NEPEX0I0B TPAHIIIEHHBIM METOIOM MOYKHO Pa3e/IuTh Ha ClIeAyomue rpymbl [48]:

e MammHbl IS TPOW3BOJCTBA 3EMIISHBIX pPabOT - MaIIWHBI IS
pa3pabOTKHU U 3aCHINKH ITOJABOIHBIX TPAHIIICH:
o Jlns oTcachlBaHUS WJIa, MEJIKOTO TPaBHs, PHIXJIOW TJIMHBI, TTECKa U

nake HEOOJBIIMX KaMHEH WCHOJB3YIOT THUIPOIJIEBATOPHI; IMPHU
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BHIMIOJIHEHUHM 3€MJIIHBIX pa0OT Ha TJIyOMHax CBBIIIE 3 M
11e1ec000pa3HO MPUMEHSTH SPIUPTHI.

o IlogBomnble TpaHmien pa3padaTHIBAIOTCS 3€MCHapsigaMu  (CM.
Pucynox 1), CckpemepHbBIMH YCTaHOBKAMH, OSKCKaBaTOpaMH,
MOABOJHBIMU TPYOO3arayOUTESIMU U APYTHMU MEXaHU3MaMH.

e MaiuHsl U U30JISIHN U YTSHKEIICHUS TPYO.
e OOopynoBaHue ISl YKJIAJAKH TPYOOIPOBOJOB B TPAHIICIO: TPAKTOPHI,

KpaHbI, TSATOBBIE JICOSKN, TOHTOHKI, 0apKH, CyAHA-TPYOOYKIIATIHKH.

e BcnomorarenbHoe 060py10BaHuE.

Pucynoxk 1 - 3eMcHapsb! (a — 3eMJIECOCHBI; O — 3eMiiedepraTeIbHbIN)

K ocHOBHBIM crioco0aM ykiaJKu TPyOOIPOBOJIOB Y€pe3 BOJAHBIE MPErpasbl,

COOpYIKaeMbIX TPAHIIEHHBIM CIIOCOO0M, OTHOCSTCS [52]:

® [IPOTACKWBaHHUE I10 JIHY,
e CcBOOOAHOE MOTrPYKEHHE TPYyOOIPOBOAA C MOBEPXHOCTH BOBI (ITOJTHOMN
JUTMHBI, TIOCJIEJI0BATEIbHBIM Hapall[MBAaHUEM CEKIIMI TPyOOIpOBO/Ia),

e yKJIaJika TpyOOIIpoBOAa CO JIbJA.
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Pa3paboTka TexHOIOTHS YKIIaAKU TPyOONpoOBOIa HA JHO BOJOEMa (TpaHILEH)

JIOJKHA TTPOU3BOJIUTCS C yUeTOM clienyromux (akropos corsiacio BCH 010-88 [56]:

Ha3HaYCHHE TPYOOIPOBO/a;

ToriorpauyecKrue yclIOBUsS B CTBOpe mepexoaa (peinbed MmoiMEeHHOTO
y4acTKa, KpPyTH3HA OCEPEeroBBIX OTKOCOB, INMHPHUHA TIEPECEKAEMOTO
BOJIOEMA);

JUaMeTpa M Macca TpyOoIpoBo/ia, €ro MPOYHOCTHBIC XapaKTCPUCTHKHY;
THAPOJIOTHYECKUH  PEXKUM  BOJoeMa, mepuoj (BpeMeHHW Troja)
MIPOU3BOJICTBA padOT, YCIOBHS CYJOXOCTBA U JIECOCIIIaBa,;

SKOHOMHMYHOCTH MCIIOJIB3YEMOT'0 criocoba pador.

K ocHOBHBIM HeOCTaTKaM JIaHHOTO MeTo/Aa OTHOCsTCs [58]:

TPYAOEMKHE BOJOJIA3HBIE PA0OTHI;

CYILLIECTBEHHBI 00bEM 3EMIISIHBIX pa0oT;

HEOOXOAUMOCTh NPUMEHEHUS YTSDKEIUTENEH WIM UWHBIX CPEJICTB,
KOTOpbIE TO3BOJISIIOT  yJEpKUBaThb TPyOONpOBOJ B  IPOEKTHOM
MOJIOKEHUU;

NPUMEHEHUE MEXaHU3WPOBAHHON pa3paOOTKM HUKHUX CIIOEB TIpyHTa
OeperoBbIX M PYCIOBBIX YYAaCTKOB IMEPEXOJO0B, a TaKXe IPOBEICHHE
B3PBIBHBIX pPa0OT B OMNpPEACICHHBIX CIIy4asiX, OKa3bIBalOT HETaTUBHOE

BJINAHHNC HAa OKOJOTHYCCKOC COCTOSHHEC BOJOCMA.

Ykiaaka cnoco00M NpoTacKMBAHUS

Cormacao CII 86.13330.2014 panHbIl cioco® HEOOXOAUMO MNPUMEHSTH B

ciyyae [52]:

IJIaBHOTO penbeda OJHOro u3 OeperoB B CTBOPE MEPEXOIO0B, MPHU
KOTOPOM BO3MOJKHA IJIAHUPOBKA HA ITOM YYacTKE B COOTBETCTBUU C
JOIYCTUMBIM PaguycoM H3ruda TpyOoIpoBoa MpHU ero NpoTacKUBaHUH;
HEOOXOJIMMOCTH TPOU3BOACTBA pabOT B JIETHUH MEpHOJ uepes
CYJIOXO/IHbIE BOJHBIC TIPETPAJIBI;

HaJIM4Usl IUIOIAAKU C pa3MepaMu, JOCTATOYHBIMHM Jii YCTPOMCTBa

CIIyCKOBOU JIOPOXKKH;
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® HagW4HWs TEXHHUKH, TITOBOE YCWJIME KOTOPOW IO3BOJUT OCYIIECTBUTH
MPOTACKUBAHUE JTTAHHOMEPHBIX TICTEH.

[TporackuBanue TpyOONPOBOAA MPOU3BOIAT MO THY MOJBOAHON TPAHIICH C
omHOTO Oepera K JIpyroMy TpOCOM, KOTOPBIM 3apaHee MPOKIAIbIBAIOT B TpaHIIIEE.
Jlanablii cmioco0 TO3BOJISIET OCYIIECTBUTH YKIAAKYy TpyOOmpoBoja, HE co3AaBas
MIOMEX CYJOXOJICTBY, UTO SIBJISICTCSI BECbMa BaXXHBIM, TaK Kak JJisi OOJBIIMHCTBA PEK
XapaKTepHO HHTEHCUBHOE CYIOXOCTBO B JICTHUH niepro [52].

Cornacuo CIT 86.13330.2014 npu yknaake crnocoOOM MNpPOTaCKUBAHUEM
TEXHOJIOTUYECKas MOCIICIOBATEIbHOCTh OCHOBHBIX OIepalinii Takosa [52]:

e TpyOONpOBOJA CBapWBAalOT Ha Oepery B HUTKY, OIPECCOBHIBAIOT,
M30JIUPYIOT, PyTepyroT, 0amIacTUpyroT (€CiIu HE0OXO0UMO);

® VYCTpaMBalOT CIYCKOBYIO  JIOPOXKKY, Ha KOTOPYIO  IIOMELIAIOT
MOATOTOBJICHHBIN K YKJIAJKe TPYyOOTIPOBOSI,

® 110 JHY ITOJIBOTHOM TpaHIIIEH YKJIaJABIBAIOT TATOBBIN TPOC;

® OCYIIECTBISIIOT MPOTACKUBAHUE TPYOOIPOBOAa YEPE3 BOJHYIO MpPErpamy
(Bcto HUTH TpyOoOmpoBoja JUOO OTACIBHBIX CEKIMA CO CBapKOM
MEKCEKIIMOHHBIX CTBIKOB) ITOCPEICTBOM TPAKTOPOB JIMOO J€0EN0K;

® [I0 3aBEpPIICHUIO TPOTACKUBAHUS  OCYIIECTBIAIOT  BOJOJA3HOE
oOcne0BaHNE U UCIIBITAHUE YIOXKEHHOTo TpyoOorpoBoaa. Onpenenstor
€To TOJIOKEHHE, U Jaliee 3aChIal0T TPYHTOM.

[lepen yxmankoil AOMDKHA OBITH MPOM3BENCHA IOATOTOBKA TPYyOOIPOBOJA,
OeperoBbIX, MOABOAHBIX TpaHied. [IpoTrackuBanue TpyOOINpPOBO/A OCYHIECTBISIOT
TOJIKO TIOCTIE TOTO, Kak OyJeT YCTaHOBIJICHO, YTO (haKTHMUECKHE AAHHBIE MOBOIHOM
TPAHIIIEH COOTBETCTBYIOT MPOEKTHBIM [52].

TsaroBeIMH CpeacTBaMH JJIsi MPOTACKWBAHMS TOJBOIHOTO TPyOONpoBOAa
SIBJITFOTCSL  CTIENIMAbHBIC TATOBBIEe JyieOenku cepun JIII, Tsaraum, oOopyaoBaHHBIC
nebeIKaMu, OJTHOTUITHBIC TPAKTOPhI, paboTaromue B ciiene [48].

Yriaaaka TpyoonpoBoaa ¢ NOBEPXHOCTH BOABI

Cormacuo CII 86.13330.2014 nauHBIM coco® HEOOXOAUMO TPHUMEHSTH B

CIIEAYIONIMX ciydasx [52]:
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e [iepecekaeMasi BOJHAs Mperpaja sBISETCS HECYIOXOTHOW MO0 B MeCTe
mepexoqa BO3MOXKEH IIEPEPHIB CYAOXOJICTBA Ha BpEMS YCTaHOBKH
TpyOOIpOBOAA;

® [IOBEpPXHOCTHas ckopocTh TedeHus A0 0,6-0,8 M/c U CIIOXKHBIE
YCTPOWCTBA JIJIsl yACPKAHUS IJIABAIOIICH HUTKH TPYyOOTPOBOja B CTBOPE
nepexoja He TpedyroTcs,

® TpacCHUpOBKa TMepexona Ha Oeperax mpeaycMaTpuBaeT NPOKIIAJIKY
TpyOOTIPOBOIOB C KPUBHIMHU BCTABKaAMHU.

UToOBl BBINMOJIHUTH YKJIAAKy TPyOOIpoBO/ia CBOOOJHBIM MOTPYKEHHEM Ha
JTHO, COOpaHHYIO Ha CITYCKOBOHM JIOPOXKKE IJIETh HEOOXOIUMO TPaHCIOPTUPOBATH K
MECTy YKJIQJIKH Ha TaBy. [lorpykeHrne MOXHO TIPOU3BOINUTH KaK MMyTEM 3aIlOJTHCHUS
TpyOONpOBOIa BOJOM, TaK U MyTEM OTKPEIUICHUS Pas3rpyXKarollux MOHTOHOB. [Ipu
yKJIaJKe TpyOOmpoBOJa C 3alOJHEHHEM €ro BOJOW HEOOXOAMMO MPEeayCMOTPEThH
MEPOIIPHSITHS JUISI IIOJTHOTO YIAJICHUS BOBI U3 YJIOKEHHOTO TpyOompoBoa [52].

B kaudectBe 000py0BaHuUs I YKJIAJIKK HA JTHO BOJIONPOBOJIA MPUMEHSIOTCS
TaKhe MUPOKO PACIpOCTPAaHEHHBIC CPEICTBA MEXaHU3AIMH, KaK TPAaKTOPhI, KPaHHI,
ne0e K|, TOHTOHBI, Oap KK U IPYTHe CpeacTBa o0Iero HazHaueHus [48].

VYknanaky TpyOOTIIPOBOIOB C TTaBYYUX CpEICTB crocobom
MOCJICIOBATEILHOTO HApaIUBaHUS B €AUHYI0 HHUTHh MPUMEHSIOT IS TPOKIIAIKH
MOJBOJHBIX TPyOONMPOBOJOB 4Yepe3 BOJOEMBI OOJBINONW MPOTHKEHHOCTH U
MPOU3BOIAT TIPH TTOMOIIH CHEIUATBHO O0OpPYAOBAaHHOTO CyAHA-TPYOOYKIIAIUIHKA.
JlanHOE CyOHO TpeAcTaBisieT Cco0OMl  TMJIaBy4yl0  CTPOMTENbHO-MOHTAXHYIO
TJIOMIAKY, HA KOTOPOI MPOU3BOJAUTCS MOHTAXK 3BEHBEB TPYO B HEMPEPHIBHYIO HUTKY
yKJIaJIbIBaeMOro TpyoornpoBoa [48].

Ykiaaka TpyoonpoBojaa co Jbaa
Cornacuo CIT 86.13330.2014 TpyOompoBOJbI Ha MOJABOJHBIX TEPEXoJiax B
3UMHHUX YCJOBHUSAX PEKOMCHIYETCS VYKIaAbIBaTh CICAYIOIMUMH CIIOCOOaAMHU B
3aBUCHUMOCTH OT MECTHBIX YCIIOBHI CTPOUTEIbCTBA [52]:
® [IPOTacCKWBaHHE TPYOOIPOBOJA TIO JHY;

e croco0 cBOOOHOTO MOTPYKEHMUS;

/lucm

AHanuz mexHonoeud cmpoume/ibcmba nodBodHeix nepexodob mazucmpa/ibHeix
HedmennoBodoB 32

Nsm.

/lucm Ne dokym. [lodnucs | Aama




e oOIycKaHue TPyOOmpoBOJia C MPOMEKYTOUHBIX OTOpP, YCTAHOBJICHHBIX HA
JIbAY.
Heobxoaumo  mpuMeHSTH  JeAsiHble  JOPOKKM  JUIi  MPOTAaCKUBAHUS
TPYOOIIPOBOJOB Ha OEPEroBOM y4acTKe B 3UMHHUX YCIOBHUAX [52].
HeoOxomumo ycTpanBaTh BO JbAy MaiHBI JJi1 BXOAa U BbIXOAa TPyOOmpoBoaa
B OEpEroBBIX ype3ax HEMOCPEICTBEHHO Tepe/1 MpoTacKKuBaHueM TpyoornpoBoaa [52].
Crnenyroniye TEXHOJOTHYECKHE CXEMBbI IMPOU3BOJCTBA PabOT HEOOXOIUMO
NPUMEHATh I YKIAJIKH TPyOONpOBOAOB CIOCOOOM CBOOOAHOrO MOTPYKEHHS B
3uMHUX ycioBusx coriacuo CIT 86.13330.2014 [52]:
e [ cxema: MOHTaxX IieTell TpyOOIIpoBoOIa Ha Oepery; yCTpOMCTBO MaiHbI
Ha BCIO LIMPHUHY 3€pKajla PEKU WM BOJOEMA; BBIBOJ TPyOONpoBOJa B
MaiiHy C MOCJEJI0BaTEeNbHON CTBHIKOBKOM IieTel Ha Oepery; YKIajka
TpyOOIPOBO/Ia HA THO TPAHILIEU C 3aIIOJTHEHUEM €TI0 BOJOK;
e II cxema: MoHTaxx TpyOOIpoBOJa U3 3BeHBbEB JIMHONW 1Mo 30-36 M Ha
JBy MO CTBOPY MEPEXOa Ha JIEKKAX; YCTPOMCTBO MailHbI MapajlieIbHO
CMOHTHUPOBAHHOMY TpYyOONpPOBOAY; CIYCK TpyOOIpoBOJa B MailHy H
YKJIaJKa €r0 Ha THO TPAHIIEH 3aII0JTHEHUEM BOJOM.
UToOBI MpeOTBPATUTH CHOC TPYOOIIPOBO/Ia TEYEHUEM BO BPEMS TIOTPY>KEHHUS,
JIOJDKHBL OBITh YCTPOCHBI OTTSKKU. UMCIIO OTTSXKEK W PACCTOSHUE MEXAY HUMHU

OIPEICNISIOTCS PACYETOM B 3aBUCHUMOCTH OT CKOPOCTH TeueHus [52].

2.2 becrpaHuIelHble TEXHOJOTUH
Bectpanmieitnbie cmocoObl CTPOUTENBCTBA MPUMEHSIIOTCS TPU MEPECCUCHUU

BOJOEeMOB (peK, KaHalloB, 03ep, 0O0JIOT) KaK albTEpHATHBA TPAHIICHHON JHOO
BO3IyIITHOW Mpokake [4].

Ceromnst ciaenyrome OecTpaHIICHHBICE METOJbI CTPOUTEILCTBA ITOIBOIHBIX
MIEPEX0JI0B MaruCTPAIBHBIX TPYOOIIPOBOAOB TMOJYUHIIM IIHPOKOE PACIIPOCTPAHCHHE
[4]:

® HaAKJIOHHO-HAIpaBJICHHOE OypeHue,
® MHKPOTOHHCIMPOBAHUE,

¢ TOHHCIMPOBAHHC C UCITIOJIb30BAHUCM HlPITOBOﬁ IMPOXOOKH.
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JlarHbBIE METOBI 00ecrieunBaroT [4]:

® BBICOKYIO HaJIC)KHOCTh MIOCTPOEHHOTO 00BEKTAa;

® COXpaHEHHE MPUPOJHOTO JNaHAmadTa U SKOJOTUYECKOro OanaHca B
MECTE MPOU3BOJCTBA padOT, UCKIIOUEHUE TEXHOTCHHOTO BO3JIEUCTBUS
Ha OKPYXAaIOUIyl0 Cpedy, pa3MbiBa OEperoB M JOHHBIX OTJIOKEHUI
BOJIOEMOB;

® CVIIECTBEHHOE YMEHBIICHHE pHUCKA aBApUHHBIX CHUTyallud U, Kak
CJIEJICTBUE, TAPAHTHUIO TPOAOKUTEIBHON COXPAHHOCTH TPYOOIIPOBOIOB
B pabo4YeM COCTOSIHUMU.

Ho npuMeHeHue TaHHBIX METOJO0B 00JIaJaeT PSAJOM TaKUX OTPAHUYCHUMN, KaK
CJIO’KHBIE MH)KEHEPHO-TEOJIOTHUECKHE YCIOBUS, O0bIIas MPOTSHKEHHOCTh TIEpexo/ia
U TUaMeTp yKJaabiBaeMoit TpyOsI [4].

MeToapl MOXKHO MPUMEHATh HAa YYacTKax TPAacChl IMOJBOJHBIX IEPEXOI0B
TpyOOIIPOBOJIOB, KOTOPHIE CIOKEHBI M3 Pa30OpPHBIX CKAJbHBIX M PBIXJIBIX TPYHTOB
[4].

He pexomenayercss MpUMEHSATHh MaHHBIE METOJbI Ha BOJHBIX IEpeXxojax,
cojiepkamux B rpyHTe 6oisiee 20 % KpymHOOOJIOMOUYHBIX BKIIFOUEHHH C pazMepamMu
qacTull cBbIe 5-10 MM U 3HAYUTENIbHBIC IPOCIOWKH rabku [59].

Beibop Mecta coopykeHUsT TOJIBOAHOTO TMepexona TpyOorpoBoaa
HEOOXOJMMO OCYIIECTBIATh TaK, 4YTOObI JUIMHA OECTpaHIICHHOW MPOXOIKU
TpyOoOmnpoBoaa OblJla MUHUMAJILHONW W TPYOONPOBOJ MEpeceKall BOJHYIO Mperpany,
KaK MpaBWiIo, MOJ MpsSIMBIM yIJIoM, HO He MeHee 60°. Takke >kemarelbHO, YTOOBI
MOJIpyCJIOBas 4acTh Mepexojia TpyOompoBo/ia pacmoiarajiach B OTHOCUTEIBHO CYyXUX
rpyHTax [59].

MeToabl HAKJIOHHO-HATIPABJIEHHOT0 OypeHust

CymHocTh MeTOJa HaKJIOHHO-HANpaBJIE€HHOrO OypeHUss COCTOUT B
NPUMEHEHHUH CIICIHANIBHBIX OYPOBBIX CTaHKOB (OYpOB, IITAHT), KOTOPBIC TPOU3BOISIT
npeaBapUTeNbHOEe OypeHue Mo 3apaHee BBIYUCICHHON TPAaeKTOPUU C MOCIEAYIOIINM

paciMpeHueM CKBKUHBI (C TIOMOIIBI0 HAbOpa pacurpuTelieii 1 OypOBBIX T'OJOBOK,
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KOTOPbIE MOTYT OMBIBaTbCs OYpOBBIM pPAacTBOPOM) H TIPOTACKHBAHUEM B
00pa30BaBIIYIOCS MTOJIOCTH TpyOoTpoBoa [4].

CTpouTenbCTBO MOABOTHBIX MepexoaoB merogoM HHB mpowsBomutcst mo
pa3sHOOOPa3HBIM TEXHOJIOTUYECKHM CXEMaM, B 3aBUCHMOCTH OT XapaKTCPUCTHK
BOJIHBIX TIPErpajl, TEXHUIECKUX XapaKTEPUCTUK HCIIOIh3yeMbIX OYPOBBIX YCTAaHOBOK,
TEXHOJOTHMH  OypeHHs,  KOHCTPYKTHBHBIX  TIapaMETpPOB  MPOTACKHBAEMOTO
TpyOonpoBoaa (IJTMHBI KPUBOJIMHEWHOTO yYacTKa, quamerpa u ap.) [50].

MOo>XHO BBIACTUTH Ccleayloniiue ocHoBHbIC dTanbl HHB, koTopkie sBistoTCS
OOIIMMH JUTSI BCEX TEXHOJIOTHYECKUX cxeM (cM. PucyHok 2) [52]:
e OypeHue NUJIOTHON CKBaKUHBI;
® pacHIMpPeHHE CKBKUHBI B OJHMH JINOO HECKOJIHKO NMPUEMOB B Pa3HBIX
HarpaBJICHUSIX 10 HEOOXOIUMOTO JHAMETPA;
e KaguOpPOBKA CKBAKUHBIL;
® TpOTATHBaHHE TPYOONIPOBOA B pa3padaThIBACMyIO CKBAXKHHY.
MoHTaxk TpyOonpoBoJa HEOOXOIUMO BBINIOJIHATH OJHOBPEMEHHO C OypeHHEeM

CKBa>XUHBI.
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Pucynok 2 - CTpouTenbCTBO MOJBOIHOTO Mepexoaa metogom HHbB

OO6opynoBaHME€ W TEXHOJOTHUS, KOTOPBI HCIOJB3YIOTCA MpPHU HAKIOHHO-
HaIpaBJI€HHOM OYpPEHWH, BO MHOIOM 3aUMCTBOBAaHbl M3 TEXHUKH U TEXHOJIOTHH
OypeHus CKBakuH Ha He(Th 1 ra3 [4].

B Hacrosimiee Bpemst yxke okoio 30 3apyOekHbIX (UPM BBITYCKAIOT II€JIbIN
Pl YyCTAHOBOK MJisi HampaBiieHHOro Oypenus (cMm. Pucynok 3). Bomee 20 Teic.
10/T0OHBIX YCTAHOBOK HaXOASTCA B SKCILTyaTanuu [48].

OCHOBHBIM TIapaMeTPOM, XapaKTEPU3YIOUIUM JaHHBIE YCTaHOBKH, SIBIISIETCS
TATOBOE ycwiive. JlaHHBIM MapaMeTp BIMSET HA MAaKCUMAJIbHYIO JUIMHY MEPEXoaa U

AUAMECTP CKBAKWHBI.
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Pucynok 3 - YcranoBka HakinonHoro Oypenust Vermeer D24 x 40 Series Il Navigator
MoOXHO BBIICIUTH ClEaytolre (aKTopbl, OTPAaHUUYUBAIOIINE MPUMEHEHUE
metona HHB [4]:

e ['coslornyeckre YCIOBHUS. KelarenbHO npuMeHsTe Mmeronq HHB B
CBSI3HBIX OJIHOPOJIHBIX TPYHTaxX — CYIJIMHKH, CYIECH, aJICBPUTHI.
CrnoxHee pou3BOAUTH OypeHUe B TUIOTHBIX TJIMHAX, BOJAOHACHIIICHHBIX
MecKax, OJHOPOJIHBIX CKaJbHBIX Mopojaax. Emie ciioxHee Mpou3BOIUTH

OypeHwHe B IpyHTax ¢ OONbIIUM cojiep:kanueM rpasus (0osee 30%).
e MakcumanbpHas [UIMHA W JUaMeTp Iepexona. JlaHHoe orpaHuyeHue
CBSI3aHO B TIEPBYIO OYE€pedb C TITOBBIMM BO3MOXKHOCTAMH OYpOBBIX
ycTaHOBOK. KpoMe pHCKOB, MNOSIBISIOMIMXCS TPU MNPOTACKUBAHUM, C
YBEJIMYCHUEM JJIMHBI M JHaMEeTpa CKBaXHHBI BO3PACTAIOT PUCKH 00Baa
CKBa)KHHBI B MPOIECCe pacliupeHus. Takxe AJIMHa CKBaKUHBI BIUSET Ha
a0COJIOTHYIO TOTPEITHOCTh TPH 3aJaHUU HAMpaBJICHUS MUIOTHON

CKBa)XUHBI.

/lucm

AHanuz mexHonoeud cmpoume/ibcmba nodBodHeix nepexodob mazucmpa/ibHeix
HedmennoBodoB 37

Nsm.

/lucm Ne dokym. [lodnucs | Aama




e Jlorogneie ycnoBus. JKeCTKMX OTrpaHMYEHUH IO NOTOJHBIM YCIOBUAM
HET, TpU OBTOM, IMpPU OTPULIATEIBHBIX HAPYKHBIX TeEMIlepaTypax
TpeOyIOTCS CEPbhE3HbIE W JIOPOTOCTOSIIIUE MEPONPUATHUS MO 3aIUTE
TEXHOJIOTUYECKOH BOABl W OYpOBOTO pacTBopa OT 3aMep3aHus:
COOpPYKEHHUE YKPBITHH, TETUION30JISALIUS TEXHOJIOTUYECKUX
TpyOOIIPOBOIOB.

e OrpaHvyYeHHS 0 TEOMETPUU CKBAXKHUHBI. KpUBHU3HA CKBAXKHUHBI TOJKHA
MIO3BOJISITH TPOTAIUTH TUIETh O€3 U3JI0Ma U 3aKJIMHUBAHMUSL.

Texnonoruss HHB npencrapnseT coboil TEXHOJOTHIO ¢ BBICOKOW CTENEHbBIO
pucka. J[aHHBII pPHUCK B MEPBYKD OYEpPENb COCTOUT B TOM, YTO KOHTpOJb 3a
MpoleccaMu, KOTOPBIE TMPOUCXOIAT B CKBAXKHUHE, SBISIETCA BEChbMAa KOCBCHHBIM.
Junanazon texHunueckux puckoB npu HHb mamHoOro mmwpe, yem npu BEpTHUKAJIbHOM
OypeHHUH CKBa)KHWH. ITO 00YCJIOBJIIEHO TOPU3OHTAIBHBIM PACIIOIOKEHUE CKBAKUHBI U
€€ JOCTATOYHO OOJIBIIMM JraMeTpoM [4].

B cooTBeTcTBUM C JIaHHBIMH aMEPUKAHCKUX KOMIAaHWM, Tpu OypeHuu
KaXJO0TO JIECITOTO MEPEX0IAa UMEIOT MECTO aBAPUMHBIEC CUTYAIUH, I JIUKBUAALIAN
KOTOPBIX U 3aBEpIIEHUS CTPOUTETHCTBA Mepexoa TpeOYyIOTCs 3aTpaThl, KOTOpPhIE B
HECKOJIBKO pa3 MPEeBHIIIAI0T HOpMalibHbIe [4].

MuKpOTOHHEJIUPOBAHUE

JlanHblii  croco0 COBMENIAET MEXaHW3UPOBAHHYIO IIUTOBYIO IMPOXOIKY
MOA3EMHBIX  BBIPA0OOTOK W METOJ  NIPOJABJIMBaHUS  TpyO  IMOCPEIACTBOM
TUJIPABIIMYECKOM TIPECCOBOM yCTAHOBKU. [Ipoxoaky TOHHENsA, COOpPYKAEMOTO
cnocobom MT, HeoOXOOMMO BBIMOIHATH 0€3 HEMOCPEACTBEHHOTO MPUCYTCTBUS
mojerd B 3a00e C TMOJHOM aBTOMAaTH3alMeWd YNpaBlieHWs pado4YuM OpraHoM H
TPAHCIIOPTHPOBAHUS TIOPOBI Ha TOBEPXHOCTH [52].

Ilepen mnpoxoakod TOHHENIS HEOOXOJUMO TMOJATOTOBUTH CTapTOBBIE U
MpPUEMHBIC TIaXTHBIE KOJOAIBI (KOTioBaHbl). IllaxTHbIE KOJOMIBI JOJKHBI OBITH
pacmoyioKeHbl Ha OEperoBbIX y4dacTKaX IOABOJHBIX TEPEXOJO0B M JOJKHBI OBITH

3alMIIEHBI OT MPUTOKA TPYHTOBBIX BOJ [52].
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[Ipu MT wucnonb3yroTcs cTajgbHbIE WIH KeJIe300€TOHHBIE CEKUUU OOENKH
ToHHEIS [52].

C moMmompI0  MOIIHOKW  Tpecc-paMbl  MPOYHBIE W JIOJITOBEYHBIC
KEJIe300€TOHHBIE TPYyObl MPOJABIMBAIOTCS M3 CTApPTOBOM IMAaXThl, KOTOpAs
o0opy/moBaHa JOMKpaTaMmHu, BCJIEN 3a TMPOJABUTAIOIIMMCS B MOPOAAX MPOXOAUYESCKUM
mmtoM. [locime Toro, kak muT ObUT TIPOAABIICH Ha JUIMHY OJHOM KeJIe300€TOHHOM
TpyOBI, €€ pa3MemaloT Nepe] IMpecc-paMol M BAABIMBAIOT B pa3pabOTaHHOE
OTBepCTUE TOHHEN. J{anee MpoucXoIuT MOBTOPEHUE TTOCIEA0BATEILHOCTH ACHCTBHIA
[4].

HapamuBas TpyOy 3a TpyOoO#, MpOXOAKYy MNPOW3BOAST JO BBIXOJA IIUTa B
OpPUEMHYIO IaxTy. Jlajmee Mpou3BOIAT €ro JEMOHTaX, a 3aKpEIJICHHbIH TOHHEINb
octaercs B rpyHTe [4]. Ha pucynke Hrke npencrapiena cxema MT.

MHTAKOITHH HacoC

MHTAKITHE HACOC

-" III"- TpyOBI IPOIABTHBAHHT

O/ \GEH

IpHeMHEIH KOTI0BaH >

MHTAKOITHE HACOC

CTHpTDBB]fI KOTIOBAH

TPAHCIIOPTHPYIOMIHE
TpyOOIPOBOIEI

TPaHCHOPTHPYIOINHIT HAacoc

n1azep

JOMEpPaTHAad CTaHITHA

TPYOBL paGoHi opran AVN
Pucynox 4 - [IpuniiunuanbHas cxemMa MUKPOTOHEITUPOBAHMUS

To4yHOCTH MPOXOAKHM U COOJIIOACHUE PACUYETHBIX PaIUyCOB KPUBHU3HBI
TOHHENS JIOCTUTAeTCAd 3a CYET MWCIOJb30BAHUS KOMIIBIOTEPHOTO KOMIUIEKCA
YIIPABJICHUS U BBICOKOTOYHOM M3MEPUTEIBHON JIa3€pHON TEXHUKHU. M3 ciennanbHOro
MOMEIIECHHUS OCYIIECTBIISCTCS YIIPaBJICHUE TEXHOJIOTHYSCKUM TporieccoMm [4].

MUKpOTOHHEIMPOBAHUE CTAHOBHUTCS Bce Oojiee MOMYyJSPHBIM, KaK METOJ
CTPOUTEJILCTBA KOJIJIEKTOPOB OECTpaHIICHHBIM CIIOCOOOM, B YACTHOCTH B KPYITHBIX

ropoaax. MI/IKpOTOHHeHI/IpOBaHI/Ie YK€ Ha MPOTAKECHHU HECKOJIBbKHX )IGCSITI/IJ'IGTI/II\/’I
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SIBJIICTCS KJTFOUEBBIM METOJIOM COOPY)KCHHS KOJUIEKTOpOB B cTpanax Esporsl, CIIIA,
Snonun. OCHOBHOW OCOOCHHOCTBIO MHUKPOTOHHEIMPOBAHUS BBICTYITA€T BBICOKAsS
TOYHOCTh  TPOXOJKH M  TOCTOSHHBIH  KOHTPOJb 33 €€  TPaeKTOpHUEH.
MUKpOTOHEIMPOBAHKUE TIO3BOJIACT PEIIaTh 3aJadud IO MPOKIIAIKe KOMMYHUKAIIUN B
CaMbIX CJIOXHBIX YCIIOBHSX, TJIe paHee 0e3 CIenUaIbHbIX METOI0B (BOJIOTIOHMKEHUE,
3aMOpa’KMBaHKE U JIp.) ObLI0 He 00o#THCH [4].

TonHenenpoxomyeckre KOMIUIEKCH (cM. PucyHOK 5) mpemHa3zHadeHBI IS
coopyKeHHs ToHHeeH auamerpamu oT 0,6-Tu 10 12-T METPOB B Pa3IMYHBIX THUIAX
rpyHTOB. TOHHEICPOXOUECKHE KOMIUICKCHI Pa3AeiIaioTCs Ha TpH Kiacca [4]:

o SBU — mns maneix quametpos 0,6-1,65 m;
e Rockhead — mgns nuamerpos 1,1-2,1 Mm;

e Main TBM — gyist tuameTpos 2,5-12 m.

Pucynok 5 - Tonnenenpoxoaueckuit komruieke Herrenknecht AVN 800

OTtkpbITas TOHHENbHas OypoBas MalllMHA C TJaBHOM OalKoW XOpOIIo
MOAXOJUT JJISl IPEOJOJICHHS CIIOKHOCTEN MPOXOJAKH B TBEPAbIX nopoaax. OCHOBHas
KOHCTPYKIIMSI COCTOMT U3 PEXKYyIIeHd TOJOBKH, NPUCTHIKOBAHHOW K IIPOYHOMY
CYIIIOPTY, U TJIaBHOU Oanku [4].

[[lutoBple @~ TBM ¢  OIMHOYHOM  WJIM  TEIECKOIMHOM  00O0JI0YKOMH
CKOHCTPYUPOBAHbl TaKUM 00pa3oM, UTOOBI JIOCTUYh TaKyl K€ BBICOKYIO
MIPOU3BOIUTEIILHOCTh, KaK M y OTKPHITBIX TBM ¢ TiaBHOW O0ankod, HO Takxke

TCJICCKOIMHBIC MAlIMHbLI MOI'YyT YCTAaHABJIMBATL PAa3HbIC BUJbI KPCIIKM TOHHECIA, B T. Y.
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aHKEepHBIE OOJITHI, CTAIBHYIO CETKY, CTaJIbHBIE KOJIbIla, © HAHOCUTh HAOPBI3T-O0ETOH
npu OypeHUH TOCTaTOYHO KPenKux nopoy [4].
Ho, mpum »TOM, &1 MHKPOTOHHETHPOBAHUS XapaKTEPHBI CIEAYIONINE
CIIO’)KHOCTH TIpH Mpoxojke [4]:
® B TpPCUIMHOBATHIX JOJOMHUTAX TMPHUCYTCTBYET OOJBIIOW  PHCK
3aKJIMHWBAaHUS TPYOHOTO CTaBa, M3-3a BBICOKOW MPOYHOCTU TMOPOJBI H
OTIACHOCTH BO3HUKHOBEHHUS HEPABHOMEPHOTO TOPHOTO JABJICHUS;
® Ha rpaHwMIle TIePexo/aa MPOYHBIX TTOPOI M 30HBI KAPCTOBOTO 00pa30BaHUS
Npd MHHUMAJIbHOM OTKJIOHCHHHM INWTAa OT 3aJaHHOHW TPacKTOPHUH
CYIIECTBEHHO YBEIMYHMBAIOTCS YCUJIUS TIPOJABIUBAHUS BCETO TPYOHOTO
cTaBa (3aKJIWHUBAHWE), MPEBBIIIICHUH KOTOPHIX BBI3OBET pPa3pyIICHUE
CEeKIIM TpyOHOTO CTaBa;
® [IpU MPEOJOJICHUN KAPCTOBBIX yYYAaCTKOB IMOSBISICTCS PUCK OTKIOHCHUS
TPyOHOTO CTaBa OT MPOECKTHOW TPACKTOPHHU MPOKIAIKH MUKPOTOHHEIIS,
YTO MPHUBEAET K HU3MEHEHHUIO MPOEKTHOTO IOJIOKEHUS W PACUETHOU
CXEMBbI TPyOOIPOBO/IA;
® B CTaHJIAPTHOM KOHCTPYKUMH TpyO HE TMPEAYyCMOTPEHO CBS3U
pacTsHKEHUsI B CTBHIKaxX, IMOATOMY 3aKJIMHUBAaHHWE MOXXET BBI3BATH
PACKpBITHE CTHIKA M MPOPHIBAa TPYHTa B MUKPOTOHHEIb TIPH MPOXOAKE B
ca0ObIX TPYHTAX.
ToHHeJMpPOBaHUE C MCNOJB30BAHUEM IIUTOBOH MPOXOAKH
Cornacuo CII 86.13330.2014 mnpexacraBnser co0oil MIMTOBOM crmocol ¢
HapaluBaHUEM COOPHOM XKene300€TOHHOM O00MENKH IMOCIeI0BaTeIbHBIM HAabOpOM
CETMEHTOB 10331 IIIHTa OJTHOBPEMEHHO C €ro Mpoxoakoit [52].

UYToOBl  OCYIIECTBIIIIOCh TMPOJABIKEHHE MPOXOTYECKOTO KOMIUIEKCa, B
KOHCTPYKIIMU TIUTa TMPUCYTCTBYIOT IIIUTOBBIC JTOMKpaThl. JlaHHBIE TOMKpATHI,
OTTAJIKUBASICh OT KaXJIOTO BHOBH COOPaHHOTO KOJbIA OOJEIKH, pa3padaThIBatOT
TPYHT W OCBOOOXTAIOT MECTO JUIsi MOHTaXa CIEAYIoImero Kojbla obnenku. [lpu

MMPOXOAKE TOHHCIIA OCYIICCTBIIICTCA IICPBUYHOC MW KOHTPOJIBHOC HAru€TaHucC, B
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pe3yapTaTe KOTOpPOTO MPOUCXOIUT 3alOJIHEHWE BO3MOXHBIX TPEIIMH M IYCTOT
BOKpYT 00aenku TorHes [50].

B mpouecce mnpoxoakd TOHHENEW OMHKHO OCYIIECTBISTHCS IOCTOSHHOE
HaOI0IeHNE 3a COOTBETCTBUEM bakTHyecKux r€0JOTHUECKUX u
TUPOTEOJIOTUIECKUX YCIOBUI MPOEKTHBIM JAHHBIM B YaCTH MU3MEHEHUS MOUIHOCTH
U XapakTepa HAaIUIACTOBAaHMW TPYHTOB HX KPEemocTH 1O  OypUMOCTH,
TPEUIMHOBATOCTH, IPUTOKA TPYHTOBBIX BOA B 32001 [52].

[TpeumymecTBa TOHHEJIBHOTO MeToza IPOKJIaIKA aHaJIOTUYHBI
IpEeUMYIIECTBAM METOJa MHKPOTOHHEIMPOBAHHUS, HO TMPH CPABHEHHH JaHHBIX
METOJIOB BBIICHSIETCS, YTO Yy TIEPBOTO OTCYTCTBYIOT HEJOCTaTKH, KOTOpHIE
CBOMCTBEHHBI METOIy MHKpOTOHHeupoBanus [50].

Opnnako, HeratuBHoe BosuercrBue Ha IIIIMH okpyxaromero rpyHra,
U3MEHEHUE WHXXEHEPHO-T€OJIOTUYECKUX YCJIOBUM, HampuMep, NOSIBICHUE WM
pa3BUTHE KapCTOBBIX IOJIOCTEH, MOKET BbI3BaTh pPa3pyLICHUE IIEJIOCTHOCTH
COOPY)KEHUSI U CEpPbE3HbIC HKOJOTUYECKUE TOCIenACcTBUsA. YUTOOb H30€XaTh
BO3MOXKHBIX HETaTUBHBIX IOCIEACTBUM, HEOOXOIUMO pa3paboTaTh CHEIHAJIbHBIC
MEPONPHUSATHS ¥ TEXHUYECKHWE pPEIICHUs, KOTOpPhIE TMO3BOJIAT MPEAOTBPATHTD
aBapuiiHble CHUTyalldd T@pH CTPOUTEIBCTBE U  CHOCOOCTBYIOT HOPMAaJbHOU
IKCILUTYaTallMU COOPYKEHHS U COXPaHEHHIO OKpYyxKaroteit cpezpl [50].

Hapzemuas npokiaaka TpyoonpoBoaa

Cornacuo CII 36.13330.2012 HanmzemHasi mpokjaaka TpyOOIPOBOJOB WU UX
OTJENBbHBIX YYaCTKOB JOJDKHA MPOM3BOJUTHCS HA MEPEX0/Iax uyepe3 eCTECTBEHHBIE U
HCKYCCTBEHHBIE TIPETATCTBUS TOJBKO B HCKIIFOUNTEIBHBIX 0OOCHOBAHHBIX CUTYAIIHIX
[51].

B kaxmom ompeneneHHOM cllydae HaJa3eMHas IMPOKIagKka TPyOOmpOBOIOB
JOJDKHA OBITh  00OCHOBaHa TEXHHUKO-I)KOHOMHUYECKMMHU pacueTaMu, KOTOpbIe
MOJITBEPXKAIOT 3KOHOMHUYECKYIO0 3(P(PEKTUBHOCTh, TEXHUYECKYIO 11€71ec000pa3HOCTh
¥ HaJISKHOCTh TpyOomposoza [51].

Taxxe HEOOXOAMMO MPEAYCMOTPETh CHEIHAIbHbIE MEPONPUATHS, KOTOPHIE

obecrieyar HaIeKHYIO U 0€30MaCHY0 IKCILTyaTalHio TPyoonpoBo1oB [51].
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[Ipu mpokiagke TpyOOMPOBOIOB M WX TEPEXOJOB YEPe3 ECTECTBEHHBIE U
WCKYCCTBEHHBIC MPEMSATCTBUS HEOOXOIMMO HCIIOIh30BATh HECYIIYIO CIOCOOHOCTH
camoro TpyoOompoBoja. B ompeneneHHbIX ciy4asix, MpU HATUYUUM OOOCHOBAHUS B
MPOCKTHOW  JOKYMEHTAIlMM, JIOMYyCKAETCS  HMCIOJb30BaTh  JUISI  MPOKIIAJIKH
TPYOOIIPOBOIOB CIICIIHAIBHBIC MOCTHI [51].

[Ipu npoxknaake TpyOONpPOBOAOB Yepe3 MPEMATCTBHS, B TOM YHUCIE, 4Yepe3
OBparv u OAJIKH, pacCTOSHUE OT HU3a TPYObl WIIM MPOJIETHOTO CTPOCHHSI HEOOXOIMMO
IPUHAMATH TIpH niepeceucHuu [51]:

e oBparoB u Oamok - He MeHee 0,5 M 110 ypoBHS Boawsl mpu 5%
00CCIICUYCHHOCTH;

® HECYJOXOJIHbIX, HECIJIABHBIX PEK U OOJIBIIUX OBPAroB, IJe BO3MOXKEH
nepoxon, - He Menee 0,2 M 110 ypoBHs Bojbl ipu 1% obecrieueHHOCTH U
OT HaWBBICIIIETO TOPU30HTA JIEIOX0/1a;

® CyJOXOJIHBIX U CIUIaBHBIX PEK - HE MEHEe BEIUYMHBI, YCTAHOBICHHOU
HOpPMaMH TPOEKTUPOBAHUS MOJMOCTOBBIX T'a0apUTOB HA CYAOXOJHBIX
pEeKax U OCHOBHBIMHU TPEOOBAHUSIMH K PACIIOJIOKEHUIO MOCTOB.

Cpenu nperuMyIecTB HaI3eMHOM MPOKJIaJKA MOKHO BbIIeauTh [49]:

* MHUHHMMAaJIbHOE HapyIIEHUE JHA U OEPErOB BOJOTOKA,

® CTPOWTEIHCTBO MOJOOHOTO TIEPEX0/1a HE MEIIAET X0y PHIOHI;

® paHee BBIABICHHWC CIyYaWHBIX TEUCH MO CPAaBHCHHUIO C ITOJ3EMHBIM
TpyOOIIPOBOAOM.

K HemocTatkam manHoro Metoja oTHocsTes [49]:

o Komnebanus Temneparypsl OKpYKarIIe cpeanl (IeHb-HOUB, JICTO-3UMa,
3aMep3aHue - OTTaMBaHUE) MOTYT OKa3bIBaTh HA TOJBEPKEHHBIM UM
TpyOONpOBOT  JIOJITOBPEMEHHOE  OTPUIIATEIbHOE  BO3JCHCTBUE.
[IpuBoaWTh, K  YXYAIICHUIO COCTOSHUS  BHEIIHETO  ITOKPBITHS
TpyOOTIpOBOa, MPUBOJIS K YCHIICHHIO HAPYKHOW KOPPO3UH.

e Onopsl, NOEPKUBAIOIIUE TPYOOTIPOBOI, MOTYT CMEIIATHCSI, 0COOEHHO

B MIEPUOJI CEUCMUYECKUX SBJICHUM.
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e [lonMbIB 1 HEpaBHOMEpHAsS OCaJKa OMOpP M3-3a U3MEHEHUSI MOp(oIoTHH

peKH MO0 3aTOIJICHUSI MECTHOCTU MPU PEUHBIX Pa3iMBaX, OCOOCHHO B

monMmax.

e ECTeCTBCHHBIC (1)I/ISI/III€CKI/I€ BOSﬂCﬁCTBHH — YyAapbl MMaJarolmux HIIHA

INUIBIBYIIUX BHU3 110 TCHCHUIO ACPCBLCB, KPYIIHBIC JKUBOTHBIC.

e  VYI3BUMOCTH HJsL aKTOB  BaHJAJIM3Ma, TCPPOpHU3IMA, caboraxxa o

TIUBEPCUU.
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3 BbIOOp TEXHOJIOTMM U 0600pyA0BaHuA AJis coopyxKeHus [ITIMH yepes p.
AHrapa
B nmanHOoM pasnmene TpUBOAMTCS OOOCHOBAaHWE BHIOPAHHOW TEXHOJOTHH

CTPOMTENBCTBA MOJBOAHOIO IEpexojJa uepe3 p. AHrapa MarucTpajbHOIO
HepTenpoBoaa «Kyromba-Taitmer» quamerpom 720 MM u pabounm naBieHuem 7,74
MIla. Taxxe nOpUBOAUTCA OMMCaHUE OOOpPYAOBaHUS, HEOOXOJUMOTO IS
CTPOUTENHCTBA MEPEX0/1a BBIOPAHHBIM CIIOCOOOM.

Jlist ctpouTtenbcTBa ObUTa BbIOpaHa MOJ3€MHAs NPOKIIAIKA TpPaHIICHHBIM
cnocobom. Ykiaaka TpyOOnmpoBoia mpu MEPEXo/ie Yepe3 BOIHYIO Mperpaay A0HKHA
OCYIIECTBIISATLCS METOJIOM ITPOTACKUBaHUSA [6].

OcHOBHBIM ompeaesonuM (HakTopoM B BbIOOpE croco0a CTPOUTEITHCTBA
MOJIBOJTHOTO TMEPEX0/ia SIBISIOTCA I'€0JIOTMYECKUE YCIOBHS, KOTOPBIE U ONPEACIIAIOT
BO3MOKHOCTh MJTH HEBO3MOXKHOCTh CTPOUTEIILCTBA TEM WIIM UHBIM CIIocoOoM [4].

Br160p crioco6a cTpouTenseTBa MOABOIHOTO MEPEX0/1a OCHOBBIBAETCS HA €T0
JIOCTYITHOCTH ¥ MUHUMU3AIUU 3aTPaT MPU BO3MOKHOCTU CTPOUTEIHCTBA MOIBOTHOTO
nepexo/ia B JaHHBIX T€OJIOTHUCCKUX YCIOBHSIX [4].

Paiion cTpouTenbcTBa pacmoNIOKEH B KpPACBOM IOTO-3alaJHOM  4acTu
Cubupckoit mnatdopmbl. B reoMmopdonoruueckoM OTHOIICHUH y4acTOK M3bICKAHUM
HAXOJUTCS B Tpejesiax MoiMbl p. AHrapa a0comoTHbIMU oTMeTKamu 112 — 211 wm.
Penved mpencraBisier co0oil peBHEE BO3BBIIIEHHOE XOJIMHUCTO-YBAJUCTOE IUIATO
(MI0CKOTOphE), MEPeceUeHHOE MOJIOIBIMU PEYHBIMH JOIMHaAMU [6].

Knumar paitona paboT pe3ko KOHTUHEHTANbHBIN. JleTanbHas KIuMaTudecKas
XapaKTepUCTHKA O0BEKTa CTPOUTEIHCTBA MPEACTaBIIeHA B pasnene 4.2.

B reonormyeckom paspeze paiioHa pabOT W3 TOBEPXHOCTHBIX PBIXJIBIX
oOpazoBaHuld Haubojee MIMPOKO PACHPOCTPAHECHBI MAJIOMOIIHBIE CKJIOHOBBIC

OTJIOKCHUA, ITPCUMYIICCTBCHHO prnHOO6J’IOMO‘-IHBIe U TJTIMHUCTBIC.
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[To monwHaM peku pa3BUTHI TAJICUHUKHA W TIECKH, JJOKAIBHO PACTIPOCTPAHECHBI
OHMOT€HHBIC OTJIOKCHHUS.

MHoroyieTHEMEp3Jible TPYHTbl B TPUPYCIOBOM YacTH HE BCTPCUCHBI.
HopmatuBHuas rimyOuna npomepsanmst mo CHull 2.02.04 — 88 mns rowaer — 3,21 —
3,84 m; g meckoB Menkux — 4,088 M; IS mecKoB IbUIEBAThIX — 3,91 M; mad
cyrinuHkoB — 2,48 — 3,97 m; miis cyneceid — 3,36 M; 111 IIeOCHUCTHIX TPYHTOB — 3,83
M [6].

N3 HebnaronpusaTHBIX WHXEHEPHO-TEOJIOTHYECKUX TMPOIIECCOB M SIBICHUMN B
npejenax paccMaTpUBAEMOM  TEPPUTOPUU  PA3BUTHI  SK30TE€HHBIE  ITPOIIECCHI:
BBEIBETPUBAHUE, TIOJITOTUICHUE TTOI3EMHBIMH BOJIaMH, 3aTOTUICHHE, TTy4YeHUEe TPYHTOB,
CEMCMUYHOCTD TeppuTOopuu [6].

Cornacno CHullI I1-7-81*, CIT 14.13330.2011 Tepputopusi xapakTepu3yeTcs
HU3KOH CEHCMHYHOCTBIO M cOCTaBsieT 6 OaoB [6].

B Tabnuie HuKe mpescTaBiIeHb OCHOBHBIC TTapaMeTphl p. AHrapa B panioHe
CTPOUTENILCTBA TOABOAHOrO mepexoja. JleTanbHas WHKEHEPHO-TEOJIOrMYecKast
XapaKTepHUCTHUKa IIpeACcTaBiieHa B paszzene 4.3.

Tabnuna 4 — Xapaktepuctuka p. AHrapa

[[IuprHa pexu 1o 3epKary BOJbI 1562 m
HauGomnbimas riryouHa pexu 4,35 m
NnxenepHo-reosiornueckas Pexa sBisercs cymoxoaHou. CoctaB
XapaKTepUCTUKA rpyHToB: JleBblii Oeper — rpyHt 1 rp.

(TIECOK, CYIIECOK), PyclIo — TpyHT 6 — 7
rp. (CKaJIbHbIE TPYHTHI), MIPaBblil Oeper —

rpyHT 1, 2 rp (mecoK, Cynecok, TinuHa).

CpennemexxeHHbI1 3uMHHM  ypoBeHb | 119,43 MmbC

BOJIBI

CornacHo Tabmune Tabmuua 1, mo rpynmne caoKHOCTH, TTOJBOAHBIN MEePEXoa

yepe3 peKy AHrapa OTHOCUTCS K OOJIBIINM MEepexXoaaM.
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PaccMoTpuM  BO3MOKHOCTh TMPUMEHEHUS CIASAYIOMMX OECTPaHIICHHBIX

METOJIOB JJIsl CTPOUTENBCTBA TIEPEX0/1a uepe3 p. AHrapa:
® HaJ3eMHas NMPOKJIAIKa;
® HaKJIOHHO-HaNpaBJICHHOE OypeHue;
® MHKPOTOHHEIMPOBAHUE;
® TOHHEIMPOBAHUE.
Hanzemnas npokyagka Tpyoonposojaa

Kak yxe Obuto ykazano Beimie, corsiacHo CIT 36.13330.2012, manzemuas
MPOKJIaJIKa TPYOOIPOBOIOB WM UX OTAEIBHBIX YYACTKOB JOJDKHA TIPOU3BOIUTHCS HA
nepexojax depe3 EeCTECTBEHHbIE U HMCKYCCTBEHHBIE TMPEMSATCTBUS TOJIBKO B
HCKITFOUNTEITLHBIX 000CHOBAHHBIX CUTYAITHSX.

Jlyummass MupoBasi TpakTHKa JIEMOHCTPUPYET, YTO HAIA3eMHAs TMPOKIIAIKa
TpyOOIIPOBOJIOB U€pE3 PEKHU, pydb, KaHAJbI UCIIOJIB3YETCS] BEChbMa PEIKO U TOJIHKO B
UCKITIOUNTETBHBIX ~ CHUTYyallUsX, KOTjJa  TOJ3eMHas  TPOKJIaJKa  SBISCTCS
HepalMoHanbHON. [IpuMepoM MOXKET SBISATHCA MPOKIAJIKA Yepe3 OUYCHb Y3KHiA
rIyOokui kaHan (rioyouHod Oosiee 30 M u mmpuHod Menee 30 M) C BBICOKOM
BEPOSTHOCTBHIO pa3MbIBaHMS JHA Ha OYEHb OOJBIIYI0 TIIyOUHY (HaAmpumep,
CYIIIECTBYIOIIME B IYCThIHE BOAOCOOpHBIE OacCeWHBbl AMU30UYECKOTO I1aBOJKA,
KOTOPBIC BBI3BIBAIOTCS IPOJTMBHBIMU JT0XKAIMH) [49].

Opnnako mmpoxas moiMel p. AHrapa nmoTpeOyeT yCTpoicTBa MOCTOB JJIMHOMN
HECKOJIbKO KHUJIOMETPOB C OMOpPaMH, KOTOPHIE, BEPOSTHO, MPHUAETCS YCTaHABIIUBATH
npsMo B pycie peku. CII0)KHOCTh CTPOUTEIBCTBA, TAKXKE MPUBEICT K YBEIUUCHUIO
MPOJIOJKUTEILHOCTH OTPUIIATEIIEHOTO IKOJIOTMYECKOTO BO3ICUCTBUS, 2 KPOME TOTO,
W3-3a TIOSIBJICHUS JIOTOJIHUTEIBHBIX TPEISITCTBUH B PYCJie, BBI3OBET YBEIMUYCHUC
pHUCKa pa3MbIBa IO CPAaBHEHHUIO CO CTPOUTEIIBCTBOM TOJ3EMHBIX MTEPEX00B. Takxke K
HETaTUBHBIM (haKTOpaM OTHOCSITCS CYpOBBIE KJIMMATHYECKUE YCIIOBUS, KOTOPHIC
OyIyT OKa3bIBaTh HETATUBHOE BO3JICHCTBHE HA HEPTETIPOBOI,.

Hpyrue HeratuBHbIC (AKTOPHI, MO KOTOPHIM HaA3E€MHAas MPOKJIaJKa HE
SBJISIETCSI TIOIXOISAIIUM BapUaHTOM, ITEPEUYHCIICHBI B pa3zeine 2.2.

Hak/ioHHO-HanpaBJ/ieHHOe OypeHue
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[Ipu HHb OypeHue ckBakMHBI, KOTOPOE TEXHUYECKH aHAIOTHUYHO OYpPEHHIO
HE(TSHBIX ¥ Ta30BbIX CKBAKWH, IIPOU3BOJIMUTCS O JHOM BOJOTOKa [49].

[Ipumenenne HHB o6mamaer TakumMu OrpaHUYEHUSMH, KaK CIIOXHBIC
WHKEHEPHO-TEOJIOTMYECKUE YCIOBUSI, O0MbIIAsk MPOTIKEHHOCTD MEpexoaa U AUaMeTp
yKJ1abIBacMoii TpyOsI [4].

B Poccuum Obulo peann3oBaHO CTPOUTENHCTBO EIMHUYHBIX TEPEXO0B
npoTsokeHHOCTRI0 Oosiee 1000 M ¢ muamerpom Tpyo meHee 1020 MM. BoabmmHCTBO
MOCTPOCHHBIX TMepex010B UMEIOT auameTp TpyO 1020-1420 MM, U UX TPOTSHKEHHOCTh
He npesbiraet 500-700 m [50].

Hpyrum orpanndyenueM Meroga HHDB BeICTynaroT ciioxkHBIE T€OJOTHYECKHE
YCJIOBUS: TaJ€YHUKOBBIE TPYHTBI, TPYHTBl C BKJIOUEHHEM BAaIYHOB, KapCTOBBIX
MOJIOCTEN, WIINCTBIE, CKAIbHBIE TPYHTHI [50].

Pexomennyercsa npumensatb Mmeroq HHB B CBA3HBIX OHOPOAHBIX TPYHTaX —
CYTJIMHKH, CyIeCH, aJleBpUThI [4].

He pexomeHnayeTcsi MCMONB30BaTh JIAHHBIM METOJI Ha BOJHBIX IEPEXo/ax ¢
coziepkanreM B rpyHTe 6oiee 20 % KpymHOOOJIOMOYHBIX BKIIIOUEHHM C pa3MepaMu
gacTHIl CBhIIIe 5-10 MM 1 00JBIINX MPOCITOEK rajabku [59].

Ucxons u3 NPUBEIEHHBIX JAHHBIX MH>KEHEPHO-T€O0JIOTMYECKHUX
xapaktepuctuk (cM. Tabmuna 4, Tabmumy I'.1), MOXHO caenaTh BBIBOA, YTO
CTPOUTEIBCTBO MOABOJAHOIO MEPEXOJAa METOJIOM HAKIOHHO-HAMPABJICHHOIO OypeHus
Ha peke AHrapa He peKOMEHyETCSl.

B mnonpycnoBoit uwactu Ha riayowmHe 2 M M Oojiee OTMEUYEHO HaJIU4He
JIPECBSIHBIX, MIEOCHUCTBIX TPYHTOB, a TAKXKE JOJOMUTOB. [[0JIOMUTHI CO3Aal0OT MpHU
MPOXOJIKE CKBAXKUH JIOTIOJHUTEIBHBIC TPYIHOCTH, U3MEIBYAsICh O MBIJIOOOPA3HOM
Macchl, 3a0uBaroIIeli MHCTpYMEHT [6].

Takum 00pazoM, CTPOUTEIHCTBO IMOJBOJHOTO TEpexoja Ha JaHHOW peke
METO/JIOM  HAKJIIOHHO-HAMPaBJIEHHOTO OypeHUss HEBO3MOXHO IO TPYHTOBBIM
YCIIOBUSIM.

TonnenupoBaHue (MUKPOTOHHETHPOBAHHUE)
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Cornacio  P/1-24.040.00-KTH-062-14 npoxnmanky MH B  TOHHemsIx
(MHUKpPOTOHHENSAX) CIEYET MPEAYCMaTPUBATh B CIIy4asiX, KOIr/la MPUMEHEHHE APYIHX
CIIOCOOOB  CTPOUTENILCTBA (TPAHILIEWHOTO, HAKJIOHHO-HAIIPABJIECHHOTO OypeHHs)
HEBO3MOKHO 110 MH)KEHEPHO-TEOJIOTHUECKUM YCIOBUSIM, M3-3a CIIOKHOTO peibeda u
OONBIION  MPOTSHDKEHHOCTH — MPEerpajbl, 1O  TEXHUYECKUM  BO3MOXKHOCTSIM
IPUMEHSIEMOT0 000PYA0BaHUSs, U3-3a OTPAHUYCHHI TI0 YCIIOBUSAM dKoJioruu [54].

OCHOBHBIM  THUIIOM  TOHHEJEH, MNPUMEHAEMbIX Uil  HPOKIAJKU
He(TEIPOBOIOB, ABJISIOTCS HEMPOXOIHBIC TOHHEIN (MUKPOTOHHEIH) [54].

[IpuMeHeHrne NpPOXOJHOTO TOHHENS JOIyCKAaeTcss B CiydasX, Korja
NpPEeIyCMaTPUBAETCA HCIOIb30BAHUE TOHHENS HE TOJBKO JUIsl YKJIAJAKH B HEM
He(TENPOBOIOB, HO U U TPAHCHOPTHBIX LEieH (MCIONb30BaHUE MPOXOAA IS
TIepEBIKEHUS TPAHCIIOPTHBIX CPENCTB) [54].

CrpouTenbCTBO MOJBOAHOIO IEpexojla Ha peke AHrapa MOXeT ObITb
IPOU3BEIEHO METOJIOM MUKPOTOHHEJINPOBAaHUA. METO MUKPOTOHHEIUPOBAHUS (CM.
PucyHok 4) OCHOBaH Ha CTPOMTENICTBE TOHHENS C TOMOIIBIO AUCTAHIIMOHHOIO
YIPABJISIEMOTO MPOXOIYECKOTO LIUTA.

JlaHHBII METOJ TMO3BOJSET OCYIIECTBIATh OBICTPYIHO U OYEHb TOYHYIO
IIPOXOJIKY B CaMBbIX CJIOXKHBIX THAPOrEOJOTMYECKHX YCJIOBMSX: NECYaHbIE TPYHTHI,
IUIBIBYHBI, TBEPABIE CKAJIBHBIE IOPOABI, CHJIBHO TPEIIMHOBATOM TMOPOAE C
OOUJILHBIMHU BOJONPUTOKAMHU U T.J. J{naMeTp ckBaXuMHbI MOKET ObITh OT 0,6 M 10 12
M, JUTAHA TIPOXOJIKU — JI0 HECKOJIBKHUX JIECATKOB KHJIOMETPOB [4].

JlanHplii Merox sBIAETCS HaumOoliee TEXHOJOTMYHBIM, HO U CaMbIM
noporocrosmiuM. OH TpeOyeT Oonpmmx 3aTpar. Kpome TOro, oTcyTCTBYET OMBIT
crpoutensctBa [IIIMH nanHbIM METOIOM B JaHHBIX PUPOSHO-KIMMATHUYECKUX
YCIIOBHUSIX.

Takum o0pa3oM, naHHBIE (AKTOPHI ABIAIOTCS OTPAHUUYEHUSMU NPUMEHEHHUS
OecTpaHILIEHHBIX METOJ0B CTPOUTEILCTBA W MPEAOIPENETHIN BHIOOP B CTOPOHY
TpaHIIEHHOro crnoco0a CTPOUTENHCTBA MEPEX0IA.

st 6e3omacHocTu akcruryatanuu [TIIMH gepes3 p. Anrapa 61 pazpaboTtan

PAI TEXHUYECKUX PELLICHUI:
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MPUMEHEHHE TPYObI U3 CTaJIU C TONIUHON CTEHKU 14 MM;

JUAarHOCTMKA CBAapHBIX IONEpeYHbIX MBOB B o0beMe 200%
paauorpapudeckumM MetoaoM, 100-mpoLeHTHBI KOHTPOJIb BU3YyaJbHO-
U3MEPUTEIBHBIM  MeToAoM,  100-TpOLEHTHBIM  yJIBTPa3BYKOBOM

KOHTPOJIb, 100-pOLIEHTHBIN peHTreHOrpaPuUecKuii KOHTPOIb.

Kak YXKC OBLIO YKa3aHO BBIIIC, CYHNICCTBYIOIINUC MAIIWHBI AJIS1 BBIIIOJIHCHUS

pa60T IO CTPOUTCIILCTBY IICPCXOO0B TpaHHIGI‘/’IHBIM MCTOAOM MOZKHO pas3acJiMTb Ha

ciieayromue rpymibl [48]:

MammHbl 71 TPOM3BOJICTBA 3EMIISTHBIX pPabOT - MAaIIWHBL IS
pa3pabOTKHU U 3aCHINKU MOJABOIHBIX TPAHIICH.

MaruHsI 7151 N30SI | YTSKEICHUS TPYO.

O6opynoBaHue Jis YKIJIAJIKH TPyOOIIPOBOIOB B TPAHIIICHO.

BcnomorarensHoe 000py10BaHKE.

I[JUI CTPOUTCIILCTBA IIOABOIHOIO IICPCXOJa YCpPEC3 P. AHrapa npcajIaracTcs

UCIIOJIb30BaTh CIIeAYIoIee 000pyI0BaHNe U MEXaHU3MEI [6]:

MaruHsl Jj1s1 IPOU3BOJICTBA 3EMIISTHBIX PaldoOT:

o Pa3pabotka rpyHTa B cKainpHbIX rpyHTax 1 MMI™ mpousBoautcs ¢
NpeABAPUTEIBLHBIM  PBIXJIGHUEM  OYpOB3PBIBHBIM  CIIOCOOOM.
Bypenue ckBaxkun npousBomutTcs OypoBoit mammmHoi bBTC-150
(cM. PucyHok 6).

o PaboTtel mo napoOneHut0 HerabapuTOB, PHIXJICHUID TPYHTOM —
I'mapomonor CAT H130S.

o Pa3paboTka mo/iBOIHOM TpaHIlIen - DKCKaBATOP OJHOKOBIIIOBBIH C
yAJTUHEHHOU cTpenoit (18 m).

o Pa3paboTka rpyHTa - KCKaBaTOp OJHOKOBIIIOBBIM Ha TYCEHUYHOM
X01y.

MarmuHs! 7151 U30JISIIAY U YTSOKEICHHS TPYyO:
o OuncTKka TOBEPXHOCTH TE€pe]] HAHECEHHWEeM  HU3OJALUU —

ITeckocTpyliHas ycTaHOBKa.
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o bamnactupyromue ycrpoiictBa BYOT-700 (Ha mnONHMEHHBIX
yuacTtkax), YbY-700 (Ha ydyacTkax mpoTacKUBaHUsA).
e OOopyaoBaHue AJis YKIAAKUA TPYOOPOBOJOB B TPAHIIEIO:
o VYkiagka TpybonpoBoja B TpaHuieio — Kpan tpyOoyknaguuk (r/m
92 1), xpan TpyOoykiIaguuK (r/m 32 T).
o IlporackuBanme mrokepa - Jlebeaka tsaroeas JIIT 152 (cwm.
Pucynox 11).
e BcnomoratensHoe 000pyI0BaHHE:
o OnekTpooOecrieueHue  CTPOUTEIBCTBA -  DJIEKTPOCTAHIUU
nepenBukabie MOIHOCTHIO 30 kBT, 60 kBT, 100 kBT.
o [MocraBka, nepeBo3ka TpyO - IJIETEBO3 Ha aBTOMOOUIBHOM XOTy.

o Ilorpy3o-pasrpy3ounsie paboTsl - Kpan Ha aBTOMOOUIEHOM X0y

(r/m 25 T), kpaH Ha aBTOMOOMILHOM xoay (/1 10 T).

Pucynox 6 - Byposas mammna bTC 150

JleTanpHBIH CHUCOK OOOpPYJOBaHUS M MEXAaHU3MOB, HEOOXOJHMMBIX JUIS

CTPOUTEJILCTBA MIEPEX0/1a MPEJICTABICH B pa3jene 6.2.
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4  TexHoJOrH4eCKad 4YaCTh

4.1 AIMHHHUCTPATHBHOE MOJIOKEHHE
B agMuHUCTpaTHBHOM OTHOIIEHUH YYaCTOK MPOU3BOACTBA PAOOT OTHOCUTCS K

boryuanckomy paiiony KpacHosipckoro kpast [6].

B paiionHOM 1ieHTpe borydansl HAXOAUTCS BEPTOJIETOAPOM M aBTOBOK3aI [6].

Paiton pabotr ManooOxutoil. [lopokHas ceTe B pailoHe mpeacTaBieHA
aBTOJOPOrOM C TBEPABIM IMOKPBITHEM. Takke Ha 3TOM YYaCTKE Tpacca IEpeceKaeT
BEJIOMCTBEHHBIE YIIYUIICHHBIE W TPAaKTOpPHBIE JOpPOTH, BEAYLIME K KapbepaM U
MECTaM JIECO3arOTOBOK. YJIYYIIIEHHBIE T'PYHTOBBIE JIOPOTH UMEKOT IIUPUHY 6-8 M,
IIOJIOTHO YCHJIEHO TI'DaBUMHOW MOJCHINKOM. J[BM)KEHHE TpaHCIIOpPTa IO T'PYHTOBBIM
JIOporaM, YCHJIICHHBIM TPAaBUMHOM MOJCBHINKOW, BO3MOXHO Kpyriblii roxd. Ilo
I'PYHTOBBIM M JIECHBIM JIOPOTaM JIBHXKCHUE BO3MOXKHO Ha BE3ICXOIHOM TeXHHKE [6].

B reorpadguueckoM OTHOLIEHUH UCCIEAYEMBIA PailoH paclojokeH B Mpeaenax

Tynrycckoro miaro n Eauceiickoro kpsika [6].

4.2 KiaumaTtudeckue XapaKTePUCTHKH
B coorBerctBun ¢ CHull 23-01-99* wu CII 20.13330.2011 paiion

CTPOHUTENHCTBA OTHOCUTCS TI0 KIIMMAaTUYECKOMY PAfOHUPOBAHUIO JIJISI CTPOUTENILCTBA
K I paitony, moapaiiony I]1 [6].
Knumarnueckass xapakTepucThka padioHa mnpuBegeHa B Tabmuma  S.

CpenHemecsiuHasl ¥ TOI0Basi TEMIIEpaTypa Bo3ryxa npuseaeHa B Tadumma 6 [6].
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Tabmuma 5 - Knumatnueckas xapakTepucTuka paiioHa

HanmenoBanue

3HayeHue

1 CpenHerooBoe KOJUYECTBO OCAIKOB

377 —457 mMm

2 BbIcOTa CHEKHOTO TTOKPOBa
CpeHsIsT/MaKCHUMaITbHAsI

45-72 ¢cm/85-100 cMm

- CpeHsis JaTa yCTaHOBJICHUS CHEKHOTO 6-9 okTs0ps
MIOKPOBa
- CpenHss JaTa cX0Jla CHEKHOro nokposa | 1-10 mas

'He6HaFOHpI/I$ITHbIe IIOT'OAHBIC ABJICHUA,
MPOAOJIKUTCIIBHOCTD

Tymansl, Tpo3bl, METEINIH, IPAL

3 CkopocTb BeTpa

Cpennsisi roioBasi CKOpocTh Betpa — 2,1-2,6
Mm/c. CpeHss MecsiuHasi CKOPOCTh BETpa —
1,6-3,6 m/c.

4 JIpyrue 0COOEHHOCTH

B cpennewm 3a ron Habmtonaercs 1 neHs ¢
TOJIOJICTHBIMU SIBJICHHSIMH.

CpenaHsist IpOI0JKUTENLHOCTD
0e3MOpO3HOTro Mepruoja cocrapiser 91 —
109 nuein.

5 CpenHemecsa4Has U CpeAHEr00Bast
Temueparypa Bosayxa, °C

CpenHsisi MecsiaHas TeMITepaTypa HOJIs,
CaMOoro TEIIOr0 MEeCSIa, COCTABIISAET ILIFOC
17,2 — 18,8 °C. Cpennsis rogoBast
TeMIIepaTypa Bo3/lyxa paBHa MUHYC 2,5 -
2,6 °C. Hauboiee X0JI0JHBIM MECSILIEM B
TOJIY SIBJISICTCS SIHBApPh.

Tabnuna 6 - CpegHemecsiaHas U TOAOBas TEMIIEpATypa BO3Ayxa

epuon Mecsbl
ToJ
HaOmroaeHUH | | |V v | VvE[VI|VIHL]IX | X | XX
Temneparypa 194 4 |22 4|-12.1|-05 | 7.2 |15.7(18.8|14.9| 8.0 | -0.5 |-13.4-22.8/2.6
Bo3ayxa (°C)
4.3 HuxeHepHo-reosornyeckue xapakrepuctuxku [NIIMH
OOmiass  reoJiorMyeckasl  XapaKTEepUCTHKA  y4dacTKa  CTPOMTENbCTBA

PEKOMEH/IAIINH 110 CITOCO0Y pa3pabOTKH IPYHTOB MpHuBeAcHbI B Tadmie I'.1 [6].

4.4 T'maposiornyeckKas XapakTepUCTHKaA
IM'uaponoruueckas xapakTepUCTUKA BOAHOTO 00beKTa nmpuBeseHa B Tabnuna 7/,

Ta6numa 8 [6].
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Tabnuia 7 - XapakTeprucTruka BOJIHBIX 00BEKTOB

I'panuner TIIIMH | HaumeHnoBaHue [TapameTpsl BogoTOKA TIpH pabodeM YpOBHE BOJIBI
BOJHOTO (B pemImoIaraeMblii IIepHOJT CTPOUTEIHCTBA), M
KM IK o0BbeKTa KM IIK KM
368- 3680+48 p. AHrapa 368-372 3680+48- p. AHrapa 368-372
372 - 3721+74
3721+74

* I'myOuHa pyciia 1 LIMPUHA BOJOTOKA IPUHSTA II0 CPEIHEMEXEHHOMY 3UMHEMY YPOBHIO BOABI PABHOMY

119,43 m.

Ta6nuna 8 - ['mapomorndeckuii pexKuM BOJHBIX OOBEKTOB

HaumenoBanue 3HaueHue
Cpensist IpoI0IKUTENIBHOCTD JIEA0CTaBA 30 ovr
Ha peKe Y
Cpennsis naTa Hayana Je0cTaBa Bropas nosioBuHa oKT0ps
TosmuHa ne1sHOoro MOoKpoBa Cpennsist 130 cm
(cpenHsist/MakcUMaIbHAS ) MakcumanbHas 200 cm
[TpoaoKUTENIBHOCTh BECEHHETO

Konen anpens cepennna mMas

MIOJIOBOJIbS

JleTHs1 MeKEHD - cepelMHa UIOHS - KOHEL
OKTSI0pA. 3UMHSISI - BTOpasi IOJIOBHHA
OKTSIOpsI - IepBasi MOJIOBUHA HOSIOPSI

[IpoaoIKUTENBbHOCTh 3UMHEN U JIETHEN
MeXeHen

CpeI[HHH JaTa Hadalia JI€J0Xxoda Cepez{I/IHa arpeisl — Ha4daJlo Mast

Hamnmume 1 KOIM4ecTBO T0KAEBBIX
MaBOJIKOB

MakcumanbHbI ypOBEHb BECECHHETO
TI0JIOBOJIBSI

VY nenpHast HHTEHCUBHOCTD OTJIOKEHUS
HaHOCOB -
(B mepuo1 Ipou3BOJICTBA paboT B pyciie)

4,83 m

Pexa Anrapa siBisieTcs Cy0XOHOM C UIOHS 110 HOSIOPb.

I'maposiornueckuii pesxum

Boaneiii pexnM. CTok p. AHrapa Ha ydacTKe Ilepexofa OIpeNeNsieTcs
peXUMOM pabOThl Kackajga BhllepacnoyiokeHHbIx [DC © BHajamIMX PpeEK.
['mpponoct HaxoguTcs BbIIE CcTBopa mepexona Hedrenpoona. Ilpupoct
BOZOCOOPHOH IUIOMIAZM OT THAPOCTBOPA 1O ydYacTKa cocTaBiseT 6450 km’.
XapakTEepUCTUKY BOJHOIO M JIEAOBOTO PEXMMa IO THIPONOCTY p. AHrapa y c.
boryuyansl chpaBeauBO TpPHHATH I ydacTKa Iiepexoja HedrempoBoaa,
HaXOJSIIErocs B CXOJHBIX TMPUPOAHBIX (T€OJOTHYECKHX, TeoMOP(OIIOTUYECKUX,

KJIMMaTHYEeCKHX) YCIOBHsIX [6].
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Ha xonebGanust ypoBHS BOAbI p. AHrapa Ha paccMaTpUBA€MOM YYacTKe
OKa3bpIBaeT peryiupytomniee BiausHue pexum padoTtel borywanckoit I'9C. Crok,
MOCTYMAIIMA B CBOIO ouepenb B boryuanckoe BomoxpaHwiuile (CE30HHOTO
pEeryJMpoBaHUs CTOKA), 3aperyjMpoBaH B MHOTOJIETHEM paspe3e B 03. baiikan u
BpaTrckoM BOJOXpaHUIIUIIEM, CE30HHOM — B Y cTh-MMMckoM BooxpanmuiieM [6].

[Iputokn HmwxkHero yuactka Awnrapel (p. WpkuneeBa, Kapabyna u ap.)
ABJISIIOTCSL PAaBHUHHBIMU pEKaMH, Ha KOTOPBIX B MEPUOJ BECEHHETO MOJOBOIbS
POXOAUT OOJiee MOJOBUHBI TOJIOBOTO CTOKAa. BeceHHee MojIoBo/Ibe SIPKO BBIPAKEHO,
a JICTHE-OCCHHSISI MEXEHb yCTOWYMBA, TMPEPHIBACTCS B  OTJCIbHBIC TOJbI
HE3HAYUTEIbHBIMH MaBoOAKaMu [6].

l'omoBoli xon BOAbl p.AHrapbl XapakT€pU3yeTCS BBIPAXKEHHBIM BECEHHUM
MOJIOBOJbEM, HEYCTOMYMBOM JIETHEW MEXKEHBIO, OCEHHUMHU MOJbEMaMU 3aTOPHOTO
MIPOUCXOKJCHNUSI U BBICOKMMHU YPOBHSIMU B 3UMHHUU Iepuojl. BeceHHee MonoBonbe
HAYMHAETCS B KOHIIE ampess U JOCTHIaeT NuKa B cepeauHe mas. Beicoknue ypoBHH
OOBIYHO HAOJIIOAAIOTCS MPH JIEJOXOAE, YACTO COMPOBOMKIAIOLIEMCS 3aTOpaMU JibJa
[6].

HauBpiciine B TOQy YpOBHU HAOMIOMAIOTCA MpU 3artopax. VIHTEHCHBHOCTh
MOIbEMa TOJIOBOJIbSI COCTABISET B cpenHeM 117 cMm B cyTku (HamOosnbmas 483 cm),
cnaga - 47 cm/cytku (HauOosbias 374 cm). OKOHYAHUE TOJOBOJIbS MPUYPOUEHO K
cepenvHe uroHsA. Huslme ypoBHM JIETHE-OCEHHEH MEXEHU OTMEYAIOTCSl B MEPUOJ C
CEpelMHbl HWIOHS 70 KOHIIA OKTAOps. JIeTHssi MeXeHb NpephIBaeTCS MOAbEMOM
ypoBHe# 10 1,0-2,0 M B mepro1 J0XKACBBIX MaBOJIKOB [6].

C HayanoM OCEHHUX JIENOBBIX SBJICHUN YPOBHHU BOJBI MTOBBIIAIOTCA. B epron
oOpa3zoBaHust JeaocTaBa (HOPMHUPYIOTCS 3aTOpPbl  IIYTH, COMPOBOXKIAIOUIUECS
BBICOKMMU TMOJABbEMaMH YpOBHsI. Husiine 3uMHUE ypOBHU OTMEYAIOTCS B MEPUOJ] CO
BTOPOY TIOJIOBUHBI OKTSIOPS TIO TIEPBYIO MOJOBUHY HOSIOPSI, BO BPEMSI IIIYTOX0/1a WA
Jenoxona. Beicmve ypoBHU mepuoaa JeaocTaBa HaONIOMAOTCS WM B Jekalpe-
HayvaJie SHBaps WM B Mae, B KOHIIE JiefjocTaBa [6].

HauOonpme romoBble pacxoibl HAOMIOJAIOTCS B TEPHOJ BECEHHETO

noJIoBoAbsl B cpeaHeM 15 mas. OObIYHO MaKCHUMalbHBIE PACXOAbl MPOXOIAT MPH
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nenoxone. Haumenpmme JieTHHE pacxoabl OTMEUAKOTCs B nepuoA ¢ 12 utoHsa no 3
HOsIOpsi. MUHUMAaIbHBIE 3UMHUE PACXOAbl OTMEYAIOTCS OOBIYHO B MEPBOM MOJOBHHE
3MMbI B Ha4aJIbHBIHN MEpHO Jie1000pazoBanus [6].

JlenoBblii pexum

IlepBble nenoBble sIBICHUS Ha p. AHrapa Ha YYacTKE CTPOUTEIbCTBA
He(dTenpoBoia MOSABIISAIOTCS B cpeaHeM 20 okTs0ps B Buje 3abeperos. Uepes 1-2 nus
HOSIBIIIETCA peakuil mryroxoa. K koHily okTs0psi-Hauamy HOSOpS IIyrOX0d JOCTUTAET
CBOEr0 MHUKAa — HUAET TYyCTOM mIyroxoj, oOpasys Ooinbluue moina. Bcenencrsue
HapacTaHWsl KPOMKH JIbJa W OYEHb I'YyCTOTO LIYTOXOJAa XKUBOE CEUECHHE PYCila PEKU
Cy’Kaercsd, 4YTO MPUBOAUT K TOABEMY ypOBHEW Boabl. HM3-3a OosbLION
IPOAODKUTEIBHOCTH HIyroxona (okosio 10 gHE) U ero MHTEHCHMBHOCTU (PYCIO
MOYTH TOJIHOCTBIO 3a0WTO IIYyroi) WU NpH YBEIMYEHHH MOMYCKOB BoJbl ¢ ['OC
IPOUCXOAUT OOJIBIION MOJABEM YPOBHEW BOJbI B 3UMHUMN NEPUOJ, KOTOPHIA MOXKET
IIPEBBIIIATh YPOBHU BOJBl BECEHHEIO IOJIOBOAbA B TOIBl CpPeAHEH MU HU3KOU
BOJTHOCTH. 3amep3aeT peka B CpeJHEM B Hauajle BTOPOM JeKaabl HOSOpS.
MakcumanbHasi TOJIIMHA JibJa HAOJIOMAETCs B CEpeMHE MapTa ampesss U MOXKET
nocturath 1,3 M, a BMecTe ¢ Topocamu 10 2 M. PaspyiieHus: jJeasHoro mokpoBa
BECHOW HAYMHAETCA B CEpPEUHE amnpeis — IOABISAIOTCS BOJA HAa JIbIYy, B IEPBBIX
quciax mMas — NpoMouHbl. [lepBasi MoABMKKA JibJla BECHOW HAOJIOAAeTCs B Hadale
Masi, BECCHHUU JIEJOX0]I HAYMHAETCA B cpelHeM 12 mas u mpoaosnkaerca S-10 nHei.
Jlemoxox wuuper mo Bced IIMpPUHE pycina peku. Huke mo TedyeHuro OT CTBOpa
He(TEeNnpoBOIa PACIOIIOKEHBl OCTPOBA M MEJH, 3TO MPUBOAUT K OOpPa30BaHUIO
3aTOPOB JIbIA W TMOBBIILICHUIO YPOBHEW. II0NMHOCTBIO peka ouumaercs OTO JbAa B
KOHIIE BTOPOH jJeka bl Mas [6].

Becennue nenoBbie SIBICHUST HAUMHAIOTCA B CPEIHEM 22 ampens ¢ MOSABICHUS
BOJIbI TIOBEPX JIbJIa, 00pa3oBaHMs MPOMOUH, 3aKpauH, pa3Boauid. [lpu manbHelinem
YBEIIMYEHUH  pPACXOJOB  BOJABI  4acTO  NIPOUCXOIAT  IOABWKKM  JIbJa
MPOIOIKUTEILHOCTHIO OOBIYHO 1-3 mHS, MHOTIA 10 5 THEH.

CTOK HAHOCOB
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YcnoBus 3po3ud W (POPMUPOBAHWE CTOKA HAHOCOB  OIPEACIISIOTCS
B3aMMOJICHCTBHEM TaKHX HPUPOIHBIX (PAKTOPOB, Kak peibed, pacwIeHEHHOCTh
MOBEPXHOCTH, JINTOJOTMUYECKUI COCTAaB MOPOJ, XapakTep MOYB U PACTHUTEIBHOCTH,
KJIMMaTHYCCKHE YCIIOBHUS | T. 1 [6].

YcTolumBasi 3UMHSIST MEKEHb, KOTJa peKa MHUTACTCS TOJBKO IMOA3EMHBIMU
BOJIaMH, XapaKTEPU3yeTCs HE3HAYUTEIIbHOM MYTHOCTBIO W HEOOJBIIUM CTOKOM
HaHOCOB. CTOK HaHOCOB B 3TOT IEPHOJ Ha pekax He npesbimaet 3,0 % TroaoBoro.
MakcumanbHass MyTHOCTh W HaWOOJIBIIMN CTOK HAHOCOB HAa peKe HaOJIOJaloTCs B
BECEHHE-JICTHUH mepuoy [6].

BHyTpuromoBoe pacmnpenenceHiHe CTOKa HAHOCOB p. AHrapbl OTJIUYAETCS
HanOOoIbIIIeHl pABHOMEPHOCTBIO B CBSI3U C 3aperyJIMPOBAHHOCTHIO CTOKA. MI3MeHEeHHE
CTOKAa HaHOCOB B IEPHO/I MOBBIIIICHHONW BOJHOCTH MPOHMCXOJUT 3a CUET YBEIHUYCHUS

TPAHCIIOPTAa HAHOCOB MPUTOKaMH peku [6].

4.5 BepgomocTb OCHOBHbIX NOKa3aTeJsied no [IIIMH (moiiMeHHas 4acThb)
Bengomocth ocHOBHBIX mokazatenent mo yuactky [IIIMH npusenena B Tabnuia

9.
Tabmuma 9 - BemoMocTh OCHOBHBIX MOKa3aTeseH 1Mo Tpacce
HaunmeHoBaHue mokazaresst Ex. usMm. 3HayeHue

i{ ()Oﬁgllggfl ;Iptcl);iré{;if):HHOCTb [IIIMH (B T. 1 KM 4126
2 OOBo/THEHHBIE U 3200JI0YCHHBIC YYaCTKH KM HET
3 Vroapsa
- JIEC, U3 HUX: KM 1,719
- CpellHeN KPYIHOCTH KM 0,30536
- MEJIKUH KM 1,41365
4 Tlepexonbl uepe3 Joporu
- KaTerOpUiTHbIE IIT. 1
- HEKaTerOpHifHbIe IIT. 2
5 Ilepeceuenust ¢ KOMMYHUKaLUAMU IIT. 1
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5 CrpourtennctBo IIIIMH yepes p. AHrapa TpaHIIeAHBIM METOA0M

5.1 OcCHOBHBIE TEXHUYECKHE PelIeHUs
[Ipoextupyemsbiii  yyactok MH BXogur B COCTaB JIMHEMHOW 4YacTH

MarucTpaibHOTro HehrenpoBoaa «Kyromba-Taiimer» [6].

[IpoektoM mpeaycMOTpEeHa MOJA3EMHAsl MPOKJIAAKa MPOEKTUPYEMOIO
TpyOONpoOBOJIa Ha y4acTKe Mepexojaa uepe3 p. AHrapa TpaHIICHHBIM CIOCOOOM.
VYkianka TpyOompoBojia MpHU MEPEXoje Yepe3 BOAHYIO MpPerpagy OCYIIECTBISETCS
METO/IOM MpoTacKkuBaHus [6].

B cocras coopyskenuii [ITTMH Bxoasat [6]:

e OeperoBble y37bl 3amopHod apmatypel (Y3A) ¢ orpaxjacHueM W
00OBaJIOBaHUEM;

e kamepbl 3amycka u mpuema COJ[ (KIIII COM) ¢ orpaxacHueM u
00BaJIOBaHKEM, COITYTCTBYIOIINUM 000PY0BaHUEM;

® OCHOBHAasl HUTKa;

® pe3epBHAsI HUTKA,

® T[EPEMBIUKU MEXIY OCHOBHOM M pE3E€PBHOM HUTKAMHM HA JIEBOM U IIPaBOM
Operax;

e BroabsTpaccoas BJI-10kB;

® cuCcTEMAa MIPOU3BOJICTBEHHO-TEXHOJIIOTMYECKOM CBSI3H;

® [I0CaJ0YHBIC TUIOMAJKKA MpPUEeMa PEMOHTHBIX OpWUraj Mo ONEPATHBHOMY
obcnyxuBanuto Hedrenporoaa (IIIIPB) — mo 1 mr. B Havajie U KOHIE
yuactka [[I1IMH;

® BJOJIBTPACCOBBIM TIpoe3a ¢ Tmoabe3anbiMu jgoporamu  k IIIIIIPB, k

OeperoBbIM y3saM 3anopHoit apmatypsl u KIIIT CO/L;

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20
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cUCTeMa 3JIEKTPOXUMHUUYECKOH 3auThl (DX3) OT KOPpO3uu;

cUCTEeMa TeJIeMEXaHUKH;

CUCTEMBI 3JIEKTPOCHA0KEHMUSI, OCBEIICHU S, MOJTHUE3AIIUTHI,
UHKEHEPHO-TEXHUUECKHUE CPEJICTBA OXPAHBI;

MapKepHbIE MMyHKTHI JJI MPOBEACHUS BHYTpUTpyOHOU Auarnoctuku (BT/I);
npeaynpeauTeNbHbIe U OMO3HABATENIbHbIC 3HAKU, KUJIOMETPOBBIE CTOJIOBI,

penepsl, CTAIMOHAPHBIE CTBOPHBIE 3HAKH.

PaBMeHleHI/Ie ITYHKTa Ha6J'IIOI[CHI/I}I AJl OCYHICCTBIICHHA KOHTPOJIA 3a

COCTOAHHCM IMOABOJHOIO IICPCXOJa MAI'CTPAJIBHOT'O HC(bTCHpOBO,ZIa qcpes3 p. AHrapa

npexycmorpeno Ha romanke [[PC u BIIO B . AHrapckuit borydyanckoro paiiona

Kpacnosipckoro kpas [6].

K ycraHoBKe Ha MOABOJHOM Iepexo]ie He(PTEenmpoBOAA MPUHATHI 3aJBHKKHU

mmbepubie 1o OTT-23.060.30-KTH-246-08 ¢ u3m.Nel [6]:

ycioBHbIHN nipoxoa DN 700;

HOMHHaJIbHOE JaBieHue 8,0 MIla;

nepenaj paboyero AaBJCHUS HA 3aTBOPE JJIsI 3aJBUKEK, YCTAHABIMBAEMbIX
Ha [IIIMH c pe3epBHbIMM HHUTKaMH, NPUHUMAETCS pPaBHbIM padodyeMy
JABJICHUIO B TOYKe ycTaHOBKHU 3aiBxkku. J[iist ITTIMH p. Anrapa nepena
npunAt 8,0 Mlla;

THUTI TPUCOEIMHEHUS K TPYOOIIPOBOTY - MO CBAPHOE COCAUHEHHUE;

THUI YIPABJICHUS — OT 3JIEKTPONPUBO/IA;

WCIIOJIHEHUE TI0 CEMCMOCTOMKOCTH — B celicMocToikoM C (CeiCMUYHOCTD
6onee 6 0aIoB BKIIOYUTENBHO);

kimmatudeckoe ucnoinenne XJI (YXJI) ¢ kateropueit pazmerenus 1.

beperoBoit y3en 3amopHOM apmaTypbl Ha YYacTKE IMOA3EMHOW IPOKJIAIKA

coctouT u3 [6]:

3aIBUKKHM Ha ()YHIaMEHTE;
MJIOIIAJIKU 00CITYKUBAHUS;

BAHTY30B, PACIIOJI0KEHHBIX B KOJIOJLAX 10 U MOCJIE 33 IBUKKH;
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e y370B O0TOOpa JaBieHUs, pacmojokeHHbX B konoamax KUII mo m mocie
3aIBUKKHU;

e curHaimsaropa npoxoxaeHus COJl, pacnonoxkenHoro B komomue KHUII
MIOCJIE 3aJIBUKKU;

® [IYHKTa KOHTPOJIS YIIPABJICHUS;

® Orpa)KJACHUS y3Ja 3allOPHON apMaTypsbl;

® 3aIUTHOTO OOBAJIOBAHMS;

® OCBELICHUS;

® OXpaHHOM cuUTrHanMM3auu (PaJMOBOJHOBBIC, BHUOpPALIMOHHBIE CpENICTBA
OoOHapyXeHHUsl, a MPU HEOOXOIUMOCTH — CUCTEMBI BUICOHAOIIOICHNUS);

e 0003HaueHMs y3/1a  3alMoOpHOM  apMmaTypel  (OMO3HABATENbHBIX U
NpeAYNPEIUTENbHBIX 3HAKOB, YCTAHABIUBAEMBIX HA OTPAXKIACHUN).

Bo3zne xaxxaoil 3aIBMXKKM MpeaycMaTpUBAETCsl YCTAaHOBKA JAaTYMKOB OTOOpa
JABJIEHUs JJI1 00€CIeUeHUs HENPEPBIBHOIO KOHTPOJISA AAaBJICHUS B MarucTpajibHOM
HedTenpoBoe, ¢ nepeaaveii HHGOPMAIIMU B TUCTICTYCPCKUI MyHKT [6].

Tepputopus OeperoBbIX 3aJBUKEK 00BAJIOBBIBACTCS TPYHTOM Ha BbICOTY 0,7
M C  YCTPOWCTBOM  MpOoTUBOHIbTpalMOHHOTO  dKkpaHa. C  1IIomWAIKU
IpeaycMaTpuBaeTCsd BOJOOTBOJ IMOBEPXHOCTHBIX BoA. /[l mepexoma uepes
00BaJIOBaHHE YCTAHABIUBAIOTCS MIEPEXO0IHbIC MOCTHKH [6].

JIJist oIBOTHOTO Tiepexoaa MPUHSTHL TPyOb! AuameTpoM 720 MM C KJIaccoM
npouyHoctd K56 B XnmagocToikoM ucroyineHuu [6].

MuHUMAaNBHBIN TOMYCTUMBIN paguyc ynpyroro u3ruda 1js Tpyd AuamMeTpom
720 mm cocraBiaser 700 m B coorBeTcTBHU ¢ PJ[-93.010.00-KTH-114-07 Tabauma
9.2. C y4eToM IpOBEIECHHBIX PACUYETOB, B IPOEKTE PAJANYC YIPYroro u3ruda npuHsT
1000 m.

Jlist  oOecriedeHUs yCTOWYMBOCTH TOJIOKEHHUS TPYyOONpPOBOJOB TMPOTHUB
BCIUIBITHS TMpelyCMaTpUBAETCSl MpUMEHeHue Oaiactupyromux ycrpoiictB (UBY u
BYOT). Pacuer 6anmnacTupoBKH BbITIOJNIHEH coriacHO TpeboBanusm CHull 2.05.06-
85* u P/1-91.200.00-KTH-044-11 (cm. pazmen Ommbka! MCTOYHHUK CCBHLUIKH He

aiiien.).
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AHTUKOPPO3UOHHAs U30JSILMS  MPOEKTHpyeMoro Tpyodomposoga 720x14
npunara cormacHo  OTT-25.220.01-KTH-212-10:  3aBoAckoe  TpEXCIOHHOE
TIOJIMATUIICHOBOE TIOKPBITUE TOJIIIMHON HEe MeHee 2,5 MM, 3 MM [6].

CornacHo PJ1-19.100.00-KTH-001-10 mpoekToM MpenycMOTpPeH KOHTPOJIb
CBapHBIX COCIMHEHMI TpyOompoBoa [6]:

e 100% BU3yanbHBIN U U3MEPUTEIBHBIM;

e 100% ynbTpa3ByKOBOI KOHTPOJIb;

e 200% paguorpadudecKkuii KOHTPOJIb;

e 100% BHYTpUTPYOHBIM HHCIIEKIIMOHHBIM MPUOOPOM.

DneKTpoXuMHUecKas 3aliuta oT Koppo3uu (DX3) 3aMeHsIeMOro ydacTka
He(TENPOBOIa OCYIIECTBIISCTCS METOJOM KAaTOJHOW MOJSIPU3ALNN OT CTPOSIIUXCS
CTAHIIMHA KaTOAHOM 3aIiuThl [6].

[lo pesynpraTam reopU3NUECKUX HCCIECIOBAHUN, BBIJCICHHBIE TPYHTHI
00JIa]al0T HU3KOM M CpelHeW KOPPO3MOHHOW arpeCCUBHOCTHIO MO OTHOIICHUIO K
cranu [6].

JI7is KOHTPOJISI 3aIIMTHOTO TOTEHIHAIa TPyOOIIPOBOa U MOAKIIOUYEHUS TOYEK
JpeHaka YCTaHABIMBAIOTCS KOHTPOJIbHO-U3MEPUTENbHBIE MYHKTHI B COOTBETCTBUU C
TpeOOBAHUSIMU P/I 91.020.00-KTH-234-10 «Hopmbl MIPOEKTUPOBAHUS
AIIEKTPOXUMHUYECKONW 3alllUThl MarucTPalbHBIX TPYOOIPOBOAOB M COOPYKEHUU
HIIC» u TOCT P 51164-98 «TpyOonpoBoasl CTaibHBbIE MarucTpaibHble. OO1me

TpeOOBaHUS K 3aIlUTE OT KOPpo3uu» [6].

5.2 OcHoBHbIE padoThI
B ocHOBHOI TIepro1 MPOU3BOASATCS CIIEAYIONIUE BUIBI paboT [6]:

e pa3paboTKa TpaHIIEH;

e cBapka TpyOOmpoBOaa Ha Tpacce, KOHTPOIb M M30JISIUS CTHIKOB;
® yKJIaJika TpyOoIpoBoaa, OaIacTUPOBKA;

® 3aChINIKa TPAHIIEH, KaTOAHAS TOJISIPU3aIINS;

® THAPOUCIHITAHMUS;

® yCTaHOBKa CpeacTB DX3;
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® MOHTaX Y3JIOB 33JIBUKEK;

® BBHINIOJIHCHUE HHXKCHEPHOU 3aIUTHI;

e ycrpoiicTBo wiomaaku [111Pb;

e cJaya M BBOJI y4acTKa B AKCILTyaTalluio;

® TEeXHUYECKas U OMOJIOTHYECKasl peKyJbTUBALIMS HAPYIICHHBIX 3€MEJTb.

JUis mpemoTBpalieHusi B XOJE€ CTPOMTENbCTBA OMACHBIX HWHXKEHEPHO-
Te0JIOTHYECKUX MPOIECCOB MPOEKTOM MPEIyCMOTPEHA YaCTUYHAs 3aMEHA TpyHTa Ha
y4acTKaX MpOKJIaIKU TPyOOIpoBOaa CO CKaJIbHBIMH rpyHTaMu [6].

PycnoBas wacts p. Anrapa

['my6una npokiagku TpyOOnpoBoja B PYCIOBOM YacTH Mepexojia MpUHsSITa B
cootBercTBHH ¢ PJ[-75.200.00-KTH-404-09 u P/1-23.040.00-KTH-110-07 ¢ u3m.Nel
He MeHee | M HUXe MPOrHO3UPYEMOTO MPEACIbHOTO Mpoduiis pa3MbiBa pyciia PEKH,
HO He MeHee 1,5 M OT eCTeCTBEHHBIX OTMETOK JIHa peKd J0 Bepxa
3a0aJ1JTaCTUPOBAHHOTO TPyOOMIpoBoIa [6].

3arnyOsiieHue TpyoonpoBoJa Ha OEPETrOBBIX y4acTKaxX MEepexojia MPUHITO HE
menee 0,8 M 710 Bepxa OaacTUpyIOIie KOHCTpYKIuu [6].

[[luprHa TpaHWIEW B PYCIOBOM YACTH IPUHATA C YYETOM PEXUMA BOIHOU
IIperpajibl, MeTOIa pa3pabOTKH TpaHIIeH, Crocoda YKIIaJIKu TpyOoOoImpoBoia, HATMUUS
OaIaCTUPOBKH, TPYHTOBBIX ycinoBuid. [llupuna tpanmen mis ydactka amuaoi 1000
M (110 500 M B KaXAyH0 CTOPOHY OT CE€peMHbI BOJAHOU Mperpajabl) MpuHsATa — 8,4 M.
J11s OCcTaNbHBIX Y4aCTKOB TpaHIiien — 6Mm [6].

KpyTusHa 0TKOCOB TpaHIlel Ha PyCJIOBOM M OEperoBbIX yyacTKax Ha3HayeHa
B coorBercTBUU ¢ TpeboBanmsimu CHull 2.05.06-85*, CHull I11-42-80*, PJ] -
23.040.00-KTH-110-07 ¢ uam.Nel, P/1-93.010.00-KTH-114-07 ¢ u3m.Nel, 2 [6].

3emiisiHbIC Pa0OTHI B PyCIIe JOJKHBI UCKIIFOYATh MEPHO I HepecTa peIo [6].

Ha pycrnoBoM ydacTke MpoOeKTUpyeMOoro TpyOompoBoja  yKJIaaKa
3adyTepOBAaHHOTO W 3a0aJJTACTUPOBAHHOTO  TPYyOOMNPOBOJIa  BBIMOJTHSAETCS

npoTacKkuBaHueM [6].
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B cootBerctBun ¢ tpeboBanmsmu CIT 86.13330.2014 (CHull I11-42-80%)
yKJIaJIka TPyOOIpoOBO/Ia Ha y9acTKaX MOJABOJHBIX MIEPEX00B BO BPEMS TPOXOXKICHUS
NaBOJIKOB HE jomyckaercs [6].

Ykiaaka grokepa 4epes p. AHrapa

Yknaaka rokepa MperycMaTpuBaeTcss METOJOM MPOTACKUBAHHS IO JIHY

TIOJIBOJTHOW TPaHIIIEH ¢ MOHTAXXHOM TUIOIAIKK MTPaBoro Oepera Ha JIeBbIi [6].

Pucynok 7 - Ykinanka grokepa uepes p. AHrapa

TexHonoruyeckas  IMOCJIEAOBATEILHOCTh  BBINOJHEHUA  pabdoOT  mpu
npoTackuBanuu [6]:
® YCTaHOBKA W 3aKpEIUICHUE TATOBOM JIeOeIKH;
® YKJIaJKa IUIETH JIOKEpa Ha CIIyCKOBYIO IOPOXKKY;
® [IpUBapKa OrOJIOBKA K F'OJIOBHOM IUIETH;
® (OCHAIICHHE IUIETU JOKEPA TIOHTOHAMY;

¢ 3alacoBKa TpoCa Ha OI'0JIOBOK;
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® TMPOKJAJKa TATOBOTO TpOcCa MO JIbIy C JIEBOTO Oepera Ha MpaBblil Oeper,
3amacoBKa Ha TATOBYIO JIEOEINKY;

® pe3Ka JibJia [10 OCU TPAHIIEH;

® CIIYCK TPOCa B TPAHIICIO;

® HaTsHKEHHUE Tpoca JeOeIKOM;

® pe3Ka JibJia ¥ 00yCTPONCTBO MaiiHBI,

® [POTACKUBAHUE IUIETH JIOKEPA;

® YVyKIAJKa CIHEAYIOUIEH IUIETH Ha CIYCKOBYIO JOPOXKKY, BBIIIOJIHEHUE
MOHTaXKHOT'O CThIKAa, KOHTPOJIb CBAPHOT'O CTHIKA, M30JIALIUS CBAPHOTO CTHIKA,
dbyTepoBKa 1 HaBEIIMBAHUE TPUTPY30B U TOHTOHOB,

® MPOTACKMBAHUE BTOPOM IUIETH JIOKEPA, MPOBEPKA MOJOKEHUS YIOKEHHOTO
TpyOOIIpOBOAA;

® [IPOTACKMBAHUE OCTAIBHBIX IUIETEH B TOM K€ MOCIEIOBATEILHOCTH;

® Cpe3Ka OroJIoBKa, JEMOHTAX TATOBOM JI€OEIKH.

JI71s mepeMenieHus ieTe B BOJY MCIOJB3YeTCs CITyCKOBas JOPOXKKa B BUJIE
PEIIbCOBOTO MYTH ¢ TeJIekKKamMHu [6].

Jlns pasrpy3kd JOIOKepa MPU MPOTACKMBAHUM HAMPSMYI0 MPEIyCMOTPEHO
UCIIOJIb30BaTh PA3rPy’KAIOIIME MOHTOHBI TPY30MOABEMHOCThIO 12 TOHH U3 TPYyO
1020x11 mmunoi 11 metpos [6].

ITo cpaBHEHMIO ¢ APYTUMH CIOCOOAMH YKJIAJIKU B 3UMHHUX YCJIOBHUSIX CIOCOO
MPOTACKUBAHUA TIO JIHY C HCIIOJIb30BAHUEM pa3rpyKaroluXcsi MOHTOHOB TpedyeT
MUHUMAJIBLHOTO  O0BbeMa  JIEIOPE3HBIX,  JbAOYOOpPOUHBIX  pabOT, KOTOpPHIC
BBINOJIHSIOTCA NPU YKIAAKE TATOBOTO TPOCA, YCTPOMCTBE BXOJAHOM WM BBIXOJHOM
MaifH, IPOM3BOJICTBE BOI0Ia3HBIX padoT [6].

JIns yMEHBIIIEHUsI TATOBOTO YCWJIMSI MPU MPOTACKMBAHUU TPyOONpOBOJAa U
oOJerueHus paboThl ¢ TPOCOM, YaCTh €T0, UAYIILYIO K TATOBBIM YCTPOUCTBaM, MOKHO
MPOKJIABIBAT MO MOBEPXHOCTH JIbJIa, & OCTAJIBHYIO — MO JIHY MOJBOJIHOMN TpaHIIEH
[6].

IoliMeHHBI y4aCTOK
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VYxnaaka TpyOonpoBoaa Ha MOMMEHHBIX Y4acTKaX MPOU3BOIUTCS OTKPBHITHIM
CIIOCOOOM OpPOBKH TpaHIIIEH MPH MOMOIIH TPYyOOYKIIaauuKoB [6].
3arnyOsieHue TpyoonpoBoia Ha OEpPETroBbIX yUyacTKaxX Mmepexo/ia MpUHsITO:
e He MeHee 1,0 M 10 Bepxa TpyObl WM Bepxa OalmacTUpPYIOMIEH
KOHCTPYKIIMHU Ha TaIlHE;
e He Mmenee 0,8 M 10 Bepxa TpyObl WM Bepxa OallmacTUpPYIOLIEH
KOHCTPYKIIMU Ha OCTaJbHBIX y4acTKaxX.
Hlupuna TpaHien Ha 6EPETOBBIX Y4acTKaxX MPH MOA3EMHON YKIIaKe IPUHSTA
B cootBeTcTBUU ¢ CHulII I11-42-80*: 1,1 M - Ha y4yacTkax 6e3 OaymacTUpoBKU U 1,6 M
— Ha y4yacTkax ¢ oaymactupoBkoil. [lluprHa TpaHien no JHy Ha KPUBBIX y4acTKax U3
OTBOJZIOB NPHUHYAMTEIHHOTO THYThSI Ha OEpPEroBhIX y4yacTKax JOJDKHA OBITh paBHA
JBYKPATHON BETMYMHE MO OTHOLICHHUIO K IIMPUHE HA MPSMOJIMHEHHBIX y4acTKax U

npuHsTa B mpoekte 3,2 M [6].

5.3 IlpousBoacTBO OYPOB3PBLIBHBIX PadoT
Pa3paboTka rpyHTa B CKaldbHBIX TpyHTax W MMI mnpousBoautcs ¢

IPEIBAPUTEIBLHBIM PHIXJICHHEM OYPOB3PBIBHBIM cITOcOO0M [6].
bypenue ckBaxkuH  mpousBoauTca ~ OypoBoM  MammHOW.  MamvHa
npeaHa3HavyeHa it OypeHus BEePTUKAIbHBIX M HAKJIOHHBIX IIIITYPOB, YTO MO3BOJISET
OXBAaTHUTh OOJIBIIYIO TUTOIAAb 3a00s. [lepen prIXJIeHHEM BBIMOTHSIIOTCS BCKPBIITHBIC
paboThl OyIbI03€pOM, pa3padaTHIBAIONIUM M IEPEMEIIAIONIUM TPYHT IOJ YKJIOH
cBepxy BHU3 [6].
5.4 3emusiHbie padoThI
[TocnenoBaTenbHOCTh BECHHS 3eMJISTHBIX paboT [6]:
® CHATHE IMOYBEHHO-TUIOJAOPOIHOTO CJIOSI Ha OEPETOBBIX ydacTKax;
e pa3paboTKa MPUYPE3HBIX TPAHIICH SKCKaBaTOPOM;
e BOJ0JIa3HOE 00CIIEIOBAaHUE /IHA;
® pBIXJICHUE TPYHTA OYPOB3PHIBHBIM CKBAKHMHHBIM CIIOCOOOM;
e pa3paboTKa TPaHIIEH B PYCIOBOW YaCTH DKCKABATOPOM C YUIMHCHHOU

CTpEJIOi ¢ MOHTOHA (COOPAHHOTO U3 5-TH YacTel) B MOJIBOHBIN OTBAJ;
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pazpaboTKka TpyHTa DJKCKaBaTOPOM U3 TMOABOJHOTO OTBaja ¢
MOCJICTYIONIEH BBITPY3KOM B aBTOCAMOCBAJIBI M BBIBO30OM Ha IUIOMIAJIKY
BPEMEHHOTO CKJIQJIMPOBAHUS TPYHTA,

nopaboTka pa3paboTaHHOW TpaHmmen skckaBaTopom (1,2 M%) ¢
HaBECHBIM THIPOMOJIOTOM;

-BOJI0JIA3HOE 00CIIeIOBaHNE Pa3pabOTaHHON TpaHIIICH;

IpOMEpPHl TEOMETPUUECKHX pa3MepoB pa3pabOTaHHOW TpaHIIEen Ha
COOTBETCTBHUE MPOCKTY;

BOJOJAa3HOE OOCIEOBaHHWE TMOABOJHOW TpaHIIEW 10 YKIAJAKU
TpyOOIpOBOAA;

pa3zpaboTka OeperoBbIX TpaHIIEH HIKCKAaBATOPOM U OYIIbI03EPOM;
MIPHUCHITIKA TIPUYPE3HBIX TPAHIIICH 3KCKaBaTOPOM;

3aChIlIKa PYCIOBOM TpAHIIEH 3KCKABATOPOM C MOHTOHA C JTOCTaBKOU
IpyHTa IUIABINIONMIAIKONW ¢ Oepera W3 BPEMEHHOTO OTBaja W W3
MOJIBOJTHOTO  OTBajia, KOHTPOJIb 3aCHIIKM IOJBOJHOW  TpaHIIEH
MIPOU3BOAUTH 3XOJIOTHPOBAHUEM;

BOI0JIa3HOE 00CIIeJ0BaHUE IHA PEKU MTOCIIe OKOHYaHUs paboT;

3achllika O€pEroBbIX TPaHIIEH OYIbI03EPOM;

HHXXCHCPHAA 3alrTa.

PazpaboTka rpyHTa Ha OEpEroBBIX y4acTKaX MPOU3BOIUTCS OJTHOKOBIIIOBBIMHU

9KCKABATOPAMHM C THAPABIMUYCCKUM MPUBOJIOM «J1I000BOI» Mpoxo Kokt [6].

3acelnika OeperoBoi TpaHIeu MPOU3BOAUTCS OYIIbI03EPOM U IKCKABATOPOM.

B coorBerctBumn CII 86.13330.2014 (CHull 111-42-80*) npu coopyxeHuu

TpyOOnpoBOZOB auameTpoM 720 MM JOJDKHA TNPOBOAWTHCS HUBEIMPOBKA JIHA

TPaAaHIICH TOJIbKO Ha CJIOKHBIX Y4YaCTKaX TpPacChbl (BepTI/IKaJ'IBHBIX yriax IoBOpoOTa,

y4acTKax C MepeceyeHHbIM penibedom) [6].
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Pucynok 8 - Cxema opranuzanuu paboT 1O phITHIO TIOJIBOHON TpaHIIIEH

OJHOKOBIHNOBBIM I'MAPABJIMYCCKHUM 9KCKABATOPOM C IIOHTOHA

[Tpu 3ackIlike TpaHIIEH COOIOATh CIIeayoIIne paBuia [6]:

[Tpun

Ipyd  HaTWYUM  TOPU3OHTAJIBHBIX KPHUBBIX BHAYaJle  3achIlaTh
KPUBOJMHEHHBIN y4acTOK (HAaYMHAs OT CEPEANHBI €T0 B 00€ CTOPOHBI),
a 3aTeM OCTAJbHYIO YacTh y4acTKa;

Ha yYacTKaX C BEPTUKAIBHBIMU KPHUBBIMHU 3aCBHINIKYy MPOU3BOAUTH C
JIBYX CTOPOH MOHMXEHUS CBEPXY BHU3.

3achlllke TPyOONpoOBOJa, MNPOKIIAIBIBAEMOTO B MHOTOJIETHEMEP3JIbIX

IpyHTaX, 3aChIKa JIOJKHA OCYHIECTBIISITHCS C YUYETOM MOCIENYIOUIEN yCaaKu IPyHTa
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(BenMuMHA BajJMKa HaJ TpaHIueeill JomkHa cocTaBisaTh 30% OT rimyOMHBI TpaHILEH,
BaJIMK HE JIOJDKEH COZCPKAaTh TBEPIBIX BKIIOUeHHIA Oosiee 0,7 M) [6].

CkanbHBIA U MOTYCKAIbHBIA TPYHT (IOJIOMUT MAJIOMPOYHBIA pa3MsirdyaeMbli
BBIBETPEJIbIA, CpPEIHEH MPOYHOCTH pPa3MATYaeMblii CIa00BBIBETPENbIN, MPOYHBIN
Hapa3Msr4aeMblil C1a00BBIBETPEIIbIN ), U3BECTHSAK (MMPOYHBIN IUIOTHBINA BBIBETPEIIBIM
pa3MsryaemMbld, CpPEIHEHW IPOYHOCTH TIUIOTHBIM BBIBETPEJBIA pa3MATd4acMbli €
MPOCJIOSAMHU  MEprenisi), MEOCHUCThI TPYHT (3alOJIHUTENb CYINECh IUIaCTUYHAs)
MPEABAPUTENLHO PA3PBHIXJIUTh B3PBIBHBIM CIIOCOOOM. JIpecBAHBIN TPYHT CpenHen
CTENEHU BOJOHACHINIEHUS (AJIOBHIA), JpEecBa OCAJAOYHBIX IOPOJ IMPEABAPUTEIHHO

Pa3pBIXJIATh MEXaHU3UPOBAHHBIM CITIOCOOOM DKCKAaBaTOPOM C THIPOMOJIOTOM [6].
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Pucynok 9 - Cxema 10pabOTKH JHA TPAHIICH THIPOMOJIOTOM C IIOHTOHA
[IIupuna TpaHineid U pasMepbl KOTJIOBAHOB MPUHATHI C YUETOM TEXHOJIOTHH
HPOM3BOJICTBA 3eMIISTHBIX PaboT. KpyTH3Ha OTKOCOB — C Y4ETOM TIIyOHMHBI TPAHIIICH,
XapaKTEPUCTUK TPYHTOB U TEXHOJIOTWHU TIPOU3BOJICTBA paboT [6].

Pacder mmpuHbI TpaHIIeH N0 JHY Ha PYCJIOBOM ydacTke [6]:

B=Du+ANp+ANm+As,TI€E (54)
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D. - HapyXHbI AuaMeTp KOHCTPYKIMHU TpyOONpoBOJga C 3alUTHBIM H
OaitacTHbIM MOKpbITUEM, M (D, =1.20Mm);

Ap — 3amac, y4UTHIBAIOLIUI JTOMYCKA€MbIE OTKJIOHEHUS MO IIUPUHE TPAHILIEH
(o o0Ge CTOpPOHBI OT OCH) B IpolLiecce ee pa3paboTKu, M;

Am - 3amac, yYUThIBAIOUINI OTKIOHEHUS MPOJOJIBHON OCH TpyOONpoBOAa OT
IPOEKTHOM OcH TpaHIleu (B 00e CTOPOHBI) IPH yKJIaJAKe TpyOOnpoBoa, M;

A3 — 3amac Ha 3aHOCHMOCThH TpaHIIEW AOHHBIMH HAHOCAMHU CO CTOPOHBI €&

BEPXHET0 0TKOCA, M;
B =120+,/0,7* +5* =1,2+5,05=6,25x, (55)

Ha cpennem ywactke pycnoBoro ywactka giuuHod 1000 m (mo 500 m ot
CepeaNHBI BOJHOM Mperpaasl B CTOPOHY 000uX 6eperos):

B=12++0,7?+7% =1,2+7,03=8,23um, (56)

JUist mepekuaku pa3pabOTaHHOTO TPyHTa B pyclie U TOIPYy3KH €ro B
aBTOTPAHCIIOPT NPOEKTOM IPEAYCMOTPEHO YCTPOMCTBO TEXHOJOTMYECKUX MAalH
(pasmMepom 2x3 M, paccTossHHUEe Mexay MaiiHamu 5-15 ™). Jlanee uepes
JIOTIOJIHUTENIbHBIE MailHbl HKCKaBaTOPOM M3 IMOJBOAHOIO OTBajla TPYHT 3a0upaercs
HKCKaBaTOPOM C MOTPY3KOM B aBTOTPAHCIOPT, U BBIBO3UTCA Ha Oeper Ha IJIOLIAJKU
BPEMEHHOT'O CKJIaJMPOBaHUS TPYHTA, PACIOJIOKEHHbBIE 3a TPAaHUIIAMHU BOJOOXPAHOU
30HHI [6].

OOpaTHy!0 3acChIlIKy TpaHIIEHd MPOU3BOAUTH 3KCKABATOPOM C TOHTOHA
ITPYHTOM C IUIOHIAJIOK BPEMEHHOTO CKJIagupoBaHusi rpyHta. O0beMm TIpyHTa AJis
oOpaTHOM 3ackinku mnpuHuMaercs Ha 10% Oombiie pa3pabOTaHHOTO BBUIY
KOMIEHCAUUH NoTepb. CKalbHBIA TPYHT MOJJIEKHUT 3aMEHE HAa IPUBO3HOW MATKHN
IpyHT. J{ONOJIHUTENBHBIN TPYHT JOCTaBISETCS aBTOTPAHCIOPTOM, CIpYy’Kaercs Ha
MOHTOH, JaJjiee TpaHIles 3achIAeTCs SKCKaBaTOpOM Ha MoHTOHe. [lepemernienue

MOHTOHa npou3BoauTh BKM [6].

5.5 ¥YcrpoiicTBO MOHTAKHOM MJIOIIATKH
[Tnomanky sist cOOpKHM [IOKEpa YCTPOUTh Ha TPaBOM Oepery pekH.

MoHnTaxkHast TIoIaaKa UMeeT NpsiMoJIbHYI0 (hopMy pazmepamu 120m x 500M, ob1ast
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. 2
IUTOIIAh MOHTAXXHOUM mromanku cocrasiisier 60000 m°. Ha moommagke MoHTa)Xa

JIoKepa pacnosiaraercst 7 toieted Arokepa mo 228 M u 1 muers mo 231 M,

HEOOXOIMMBIC JJIsl CBapKHU AroKkepa [6].

Pucynox 10 - ITnomaaka ayis coopa mrokepa

5.6 IloaroroBka MJIOHIAJAKH JJIsl YCTAHOBKHM TSTOBOIi JieOe KU
YuuteiBas Bec TpyOOmpoBojia Ha OEPEeroBOM U PYCIOBOM Yy4YacTKax,

KOI)(b(bI/II_[I/ICHT TPCHUA IIPH IMPOTACKHMBAHWH, OJIMHBbI HHGTCfI, I[MPpUHUMACM TATOBYIO

nebenky JIII 152 Becom 45 TonH. TsroBoe ycunue nedbeaxku T, He0oOXoauUMOE st

MPEOJIOJICHUSI CHJI TPEHUsS TPHU JABMKEHUU TUIETH TpyOOIrpoBoma Ha OeperoBoM

ydacTKe, Ha TPEOAOJCHHE CHJBI TPEHUs Tpoca Ha TMOABOJHOM YYacTKe,
onpenensuiock u3 pacuera T>T1+T2+T3, rne Tl — cuna TpeHus Ha OeperoBoM
ydactke, koddduimenta TpeHus U Beca TpyOompoBoga; T2 — cuna TpeHuHs

TpyOONpoOBOJa O TPYHT HA MOJABOAHOM ydacTke; T3 — cuiia TpeHUsl Tpoca O TPYHT

[6].
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Bapaban Macnanem 6ax Oewratens

Kanartoyknaguuk

Pucynok 11 - Tarosas nebeaxa JIIT 152
Tsarosas nebenka JIII 152 mpencraBiser coOOM TAKEIOBECHBIN MPHUIICTI
UM3AII-5208, Ha KOTOPOM yCTaHOBJIEHBI XOA0BOM nBuratens tuna J[108, 6apaban,
KaHATOYKJIQJUUK W OCTajJbHOE O0OopyaoBaHue. PaboThl MO yCTaHOBKE TATOBOM
Je0eIKH U IKOPHOM CHCTEMBI BBITOJIHSAIOTCS B CACAYIOIICH MMocieoBaTeIbHOCTH [6]:
® yCTaHOBKa JIEOEJKHU B CTBOPE TPAHIIIEH;
® 3al1acoBKa AKOPHOTO KaHATA;
e YKJaJKa SIKOPsS B TPAHIIICIO;
® HaMOTKa TATOBOTO KaHaTa Ha OapalaH j1eOeIKH.
VYcranoBka mpwuiena ¢ oOOpYyJIOBaHHUEM TSITOBOM JIEOCIKH IPOU3BOJIMTCS
KpPaHOM-TPYOOYKJIQIUMKOM Ha 3apaHee CIUIAHUPOBAHHOMW IIJIONIAJIKE B CTBOPE

nepexona [6].

5.7 H30asIIHOHHO-YKJIAI0YHbIEe PadoThI
AHTHKOPPO3UOHHASI HW3OJSIUA TPOSKTHPYEMOTO He(TenpoBoAa MPHUHATA

cornmacHo OTT-25.220.01-KTH-212-10 [6].

N3onsiunio CBApHBIX COEAWMHEHHMM BBINOJHUTH B cooTBeTcTBUUM ¢ OTT-
25.220.01-KTH-189-10 [6].

VYknagka TpyOompoBoaa Ha OEpEroBBIX Y4YacTKax MPETyCMOTpPeHa ¢ OpPOBKHU
TpaHuien 3-ms TPYOOyKJIaTUMKAaMU METOJOM IIepexBaTa C TIOMOIIBI0 MSTKHUX
MOJIOTEHEI, COOMoMasi  MEpbl  MPEJOCTOPOKHOCTH  MPOTUB  TOBPEKICHUS

U30JIAIIUOHHOTO MOKPHITHS [6].
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[Ipn

YKJIaJKe TIJIETH KOHTPOJUPYIOTCS: KOJIMYECTBO TPYOOYKIAAUHUKOB,

NOoAJACPKUBAIOIINX IIJICTh, PACCTOAHHA MCKAY TOYKAMHU IIOJABCECA IIJICTHU, BbICOTHI

norbeMa IJICTH B TOUKax ImojBeca [6].

[Tpu yknaake U30JUPOBAHHOTO TPYOOIPOBO/IA TOKHO OBITh 00€CIIEYEeHO:

IPOEKTHOE TMOJIOKEHUE TPYOOIPOBO/A;

COXPaHHOCTh TPYO U U3OJSIUOHHOTO MOKPHITHS;

IUIOTHOE MpuiieraHre TpyooIrpoBo/ia Ko JHY TpaHIIeH 1Mo BCer JUIUHE,
MUHHUMAJIGHOE PACCTOSTHUE MEXIy TpyOONpPOBOJAOM H CTEHKOH

TpaHien He MmeHee 150 Mm.

5.8 CrpouTeabcTBO Y3/10B 3alI0PHOIi apMaTyphI
Kommieke paboT, BBIMOMHSAEMBIX MPH YCTAaHOBKE U OOYCTpPOHCTBE Yy3ia

JMHEWHOW 3aJIBYDKKH, BKITFOYAET CIIEAYIOIINE Tporecch [6]:

MEXaHU3UPOBaHHAas pa3pab0oTKa KOTJIIOBaHA SIKCKABATOPOM;

J0paboTKa KOTJIOBaHA BPYUHYIO C YCTPOMCTBOM MPHUSIMKOB JJisi cOopa
TPYHTOBBIX M TIOBEPXHOCTHBIX BOJ W OTBOAa €€ Ha penbed
BOJIOOTJIMBHBIM arperaTtom;

YCTPONCTBO OCHOBaHHUA MO KOJOMIBL U GyHAAMEHTa IO JTUHEHHYIO
3aJIBUXKKY;

MOHTa)KHbI€ PA0OThI MO YCTAHOBKE JIMHEHHOMN 3aIBUKKU B MPOEKTHOE
IIOJIOKEHUE;

ycranoBka koJoanes KUII u tenemexanukuy;

W30JISIUSI CBAPHBIX CTHIKOB MOJI3EMHOM YAaCTH y3J1a 3aJBUKKH;
TUAPOU3OJISIIIUS KOJIOAIEB COTJIACHO PA00UUX YEPTEXKEH;
MEXaHU3UPOBaHHAsI 3achlllKa KOTJIOBaHA M TOCIOWHOE TpamMOOBaHHE
ra3yxa Bpy4HYIO;

yCTaHOBKA TJIOIIAIKH OOCITY>KUBaHUS 3aJIBUKKH,

0o0yCcTpOMCTBO  y37a  JIMHEHHOM  3aABMXKKM C  YCTAaHOBKOM
MIEPUMETPAIIBHOTO OIPaXIAEHUS M OKpacKa HaJI3€MHOM YaCTH 3aJIBUKKHU

Y OTPAXKJICHUSI.
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Bo3BezieHre MOHOJUTHOTO KEJI€300€TOHHOTO (PyHIaMEHTa BKIIOYAaeT B cels
clIeyrorue oneparu [6]:
® yCTaHOBKa ONaNTyOKH;
® YKJIaJKa apMaTyphl U 3aKJIaIHBIX JeTaleH;
e OETOHUPOBAHUE KOHCTPYKIIHIA;
® JIEMOHTaX OMNaTyOKW TIOCNIE JIOCTIKEHUs OeTOHOM TpeOyemou
POYHOCTH.
B mpomecce MoHTaxka JokHA  OBITH  O0ecliedeHa  YCTOHYMBOCTH

CMOHTHPOBAHHBIX AJIEMEHTOB JIO CBapKH 3aKJIaIHBIX yacTei [6].

5.9 BamnactupoBka TpyoonpoBoaa
Br16op Tuma nmpurpy3oB orpeaenseTcs B COOTBETCTBUM ¢ TpeboBaHusimu PJI-

91.200.00-KTH-044-11 «PernameHT npuUMeHEHHs OaITACTHPYIOMINX YCTPOUCTB NpHU
OPOEKTUPOBAHUU U  CTPOUTEIBCTBE  MAruCTpPaJbHbIX  TPYOONpPOBOJIOBY» IO
KOHKPETHBIM YCJIOBHSIM [6].

JUist  obecriedeHUs yCTOMYMBOCTH TOJIOKEHHUS TpPyOONpPOBOJOB IPOTHUB
BCIUIBITUSL TPOEKTOM MPEAYCMOTPEHO MPUMEHEHHE OalylaCTHUPYIOIIUX YCTPOWCTB

BYOT-700 (1na mofiMmeHHBIX y4yacTkax), UbY-700 (Ha yyacTkax mporackuBanus) [6].

* - paccmostue no 2opusoHmanu om ockoBarua omkoca, Buemku go Bauxaliwed onopu

Pucynok 12 - Cxema paboT no 6amiacTupoBKe He(PTEPOBOAA YTAKETUTEIAMH TUTIA
bBYOT
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Pucynox 13 - banmnactupoBka HedTEPOBOJa YYTYHHBIMU YTSHKEIUTEISIMU

[Ipu cTpouTenscTBE TPYOONMpPOBOJAA HA YyYacTKE Tepexoja IMPUMEHEHbI
0ayIaCTHPYIOIIUE YCTPOMCTBA, YAOBICTBOPSIONIUE CICIYIOIINM TpeOoBaHusIM [6]:
® KOHCTPYKIMsA  OaluIaCTHPYIOIIUX  YCTPOMCTB  JIOJDKHA  OBITh
TEXHOJIOTUYHA KaK IpU CTPOUTEIBCTBE, TaK M MPU IPOBEIACHUU
PEMOHTHBIX pabOT B MPOLECCE IKCILTYaTALINH;
e B IpoIleCCe MOHTa)ka M JlajJbHEHIIeH dKCIuTyaTaluu HeTenpoBoaa He

AOITYCKACTC:A ITOBPCIKACHUC U30JIAIHMOHHOIO ITIOKPBITHA.

5.10 PaGoThl B 3UMHUIi IEPUOT
PaGoTel B 3WMHHMI TIEpHOJ CJEIYET BBHITIOJHATH B COOTBETCTBHU C

tpeboBanusmu CHull 111-42-80* u BCH 004-88 [6].

JIJIst pacyuCTKH TPacchl OT CHETa B OCHOBHOM MCHOJIb3YIOTCS OYJIbIA03EPHI U
rpeiiaepel. CnocoObl pa3paOOTKM TpaHIIe B 3MMHEE BpeMs Ha3HAdyalT B
3aBUCUMOCTH OT BPEMEHHU BBINIOJHEHHUS 3€MIIIHBIX Pad0T, XapaKTepUCTUKU TPyHTa U
rIIyOMHBI ero mpomep3anus [6].

OcHoBaHus 1O/ TPYOONPOBOABI B MEP3JBIX IPyHTaX CIEAyeT BbIPAaBHUBATH
CJIOEM MSTKOTO (MIECYaHOTO) TPyHTa TOJIIIMHON He MeHee 10 cM HaJa BBICTYMAIOIIUMHU

JacTSIMH OCHOBaHMS [6].
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[Tpu 3aceimke TpyOONPOBOAA TPYHTOM, COJICPXKAIIUM MEP3JIbie KOMBbSI
pasmepoM Oosiee 50 MM B TIONEPEYHUKE, HW3OJISAIIMOHHOE TIOKPHITHE CIIEIyeT
NPEOXPaHATh OT TOBPEKJACHUN MPUCBHITKOH MATKUM (TIECYaHBIM) TPYHTOM Ha
tomuHy 20 ¢M HaJl BepXHel oOpasytoieit TpyOsr [6].

B s3umHEe Bpems aHTHKOPPO3WOHHBIC pabOTHI CIIEAYeT IPOBOJIUTH B
OTAIUIMBAEMBIX TOMCIICHHUSIX WM YKPBITHSX, B COOTBETCTBUH C TPeOOBAHHUSIMHU
CHull 3.04.03-85 [6].

He nomyckaercst jymmTenbsHOE NpeObIBaHUE M30IMPOBAHHOM TPYOBI Ha OPOBKE

Tpanmeu [6].

5.11 Un:xeHepHas 3alIUTA
Ha OeperoBeix ywacTkax, B MeCTax IIEPEXOJ0B HE(MTENPOBOJIOB dYepe3

BOJIOTOKH, CYIIECTBYET OMACHOCTh Pa3BUTHUSI APO3UOHHBIX (a0pa3rOHHBIX) MPOLIECCOB
B pe3yJbTaTe€ YHUUYTOXKEHHUS MOYBEHHO-PACTUTENBHOIO CJIOS M HApYLIECHUS TPYHTOB
€CTECTBEHHOTO cliokeHus. [Ipu 3TOM IpyHTBI OOpaTHOM 3aCHIIKU SIBISIFOTCS MEHEE
YCTOMYMBBIMA K BOJHO-3PO3HMOHHOMY BO3JIEWCTBHIO. B pesynmprare, B Mecrax
NEePEexXo/I0B HEPTENPOBOJIOB Y€pe3 BOJAOTOKM 3HAYUTENIBHO BO3PACTaeT OINACHOCTb
pa3MbIBa PyHTOB 00PaTHO 3aChINKH U OTOJIeHHs TpyOsI [6].

JUist 3alMThl MOBEPXHOCTH TPYHTOB OOpAaTHOM 3aChIIKM OT BO3ACUCTBUS
BETPOBOM, BOJTHON M BOJTHOBOM 3PO3MH Ha yUacTKax Iepexojia HeTeIpoBOAOM Uepes
BOJOTOKM Ha OEpEeroBOM CKIIOHE M MOMMEHHON YacTu NpPelyCMOTpPEHa 3achIKa
KPYMHOOOJIOMOYHBIM KaMeHHbIM MatepuanoMm (pakiuu 70-120 mm Tommmuoit 0.5 M
[6].

Bepx ykperuieHHss W3 KaMEHHOM HaOpOCKM JOJDKEH COBMAgaTh C
€CTECTBEHHON moOBepXHOCThIO. Ilox croeM kaMeHHOM HAOpPOCKH YKJIaIbIBAe€TCS
r'€OTEKCTUIIBHOE TI0JI0THO [6].

JIJ1st 31U Tl TPYHTOB MOJIOCHI CTPOUTENBCTBA HEPTENMPOBOAA OT OOBOAHEHUS
B Ipelesiax CPe30K M IOJIOK IPEAYCMOTPEHO YCTPOMCTBO BOJOOTBOAHBIX KaHAaB U

BOJIOINPOITYCKOB [6].
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6 OuHaHCOBBII MEeHEIKMEHT, pecypcodPpPeKTUBHOCTH U pecypcochepekeHue

6.1 3arpartbl Ha onJIaTy TPyaa
YucneHHOCTh PabOTAOIINX OIpe/IeICHa B IIeJIOM 0 00beKTy [6].

CTpoUTENbCTBO TAHHOTO 0OBEKTAa HAMEUEHO BECTH TPAAUIIMOHHBIM METOJIOM C
UCIIOJIb30BAHUEM KOMaHupoBaHus [6].

CpennecncouHasi MOTPEOHOCTh B padOTAIOIIMX OMNpe/eeHa M0 PU3NIECKUM
o0beMaM paboT, HOPMATUBHOU TPYAOEMKOCTH, YKA3aHHOH B JIOKAJIbHOM CMETHOM
pacyeTe, U KaJeHAapHOM IUIaHE CTPOUTENhCTBA. YHCIEHHOCTh paOOTHUKOB paboynx
npodeccrii, BBIOJHSIOMMNX CTPOUTEIIBHO-MOHTAXXHBIE PaOOTHI, OMpeaeseTcs o
dopmysie [6]:

P=Q 6w/ (AxUxC,,) = 217440/(302x8x1)=90

rie Quey — HOPMATUBHAS TPYIOEMKOCTD, YeIl.-Y;

J1 — o0111as1 MpoI0JKUTETLHOCTh CTPOUTENIBCTBA B pA00OUMX JHSX;

Y — npoAoKUTENbHOCTh paboueil cMeHsl, 4; 10 yacos;

Cy — KOJIMYECTBO CMEH B JIEHb; | cMeHa.

UucneHHOCTh padoTaloNIUX MPUBEACHA B TaOIUIE HIKE. PacueT BBINIOJIHEH Ha
BECh MEPHOJ] CTPOUTEITHLHO-MOHTAXXHBIX padoT [6].

Ta6muma 10 - YucieHHOCTh paboTaromnmx

KonnuecTtBo paboratonux, des.
B TOM 4HCIIE
Mnamgmumi
HNuxxenepHo- .
Bcero 00CITy>)KUBAIOINH
PabotHuku pabounx TEXHUYECKNE Cnyxarmiue nepcoran (MOIT)
npodeccuit 80,2 % pabOTHUKHU 4,5 % p
13.2 % U OXpaHa
' 2,1%
Cpenusist YUCICHHOCTD
112
90 15 5 2
MaxkcuMasbHast YCICHHOCTh OJTHOBPEMEHHO pabOTAaONINX HAa CTPOUTEIIHHOM IIJIONIAIKe

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20

HephmennnAndn yene2z N AH2nnn

WM. | /lucm N® dokym. [lodnucs | Aama

Paspad. Hechepeno A5, PUHAHCOBLIL MeHedXMeHm Aum. Aucm flucmob
Pyrobogd. bozdanoba B.5. pecypcosppekmubHocms U [ Z6 110
Korcyzem.__ | Boveruk O.B. pecypcocdepexerue

3a6. Kag. | Pydadero AB. ThnY ep. 3-2621T




JnutenbHOCT, cMeHbl mnpunATta 10 yacoB. B Tedenune paboueil cmeHb
IIPEAYyCMATPUBAIOTCS IEPEPBIBBI HA OTABIX M NMPUEM INHIIK. [IpOoaoIKUTENBHOCTD
€KEIHEBHOTO MEXIYCMEHHOIO OTIbIXa JOJKHA COCTaBIISITh HE MeHee 12 dacos.
ExxenenenbHo, uepe3 6 pabouux nHEH, BCeM pabOTAIOLUIUM MPEAOCTABISAETCS JCHb
ornpixa. [lpu BeIMOTHEHUU pPabOT B XOJOJHOE BpeMs ToJa OPraHU3yHOTCS
JIOTIOJTHUTEIIBHBIC TIEPEPBIBHI JIJIsl 000TpeBa cTpouTenei [6].

B mpousBoactBe pabor yuactByer 160 uenoBek. [IpomomxuTensHOCTH
CTPOUTENbCTBA 355 KajieHJapHbIX AHEU. [IpUHAT BaXTOBBIA METO/ CTPOUTEIHCTBA C

pesxxumoM 60x30. KonraecTBo BaXTOBBIX IUKIIOB — 6 [6].

6.2 3anaTLI HAa OCHOBHBIC CTPOUTEC/IbHbBIC MAIIIUHBI 1 MEXaHU3MbI
HOTpC6HOCTI> B OCHOBHBIX CTPOHUTCIIBHBIX MalllMHAX MW MCXAaHHU3MaxX IJIA

IIPOU3BOJICTBA CTPOUTEIBHBIX pabOT oOmpenesieHa COTJaCHO OpraHU3AMOHHO-
TEXHOJIOTUYECKOM CXEMBbI MPOU3BOJICTBA PadbOT, UCXOd U3 00BEMOB PabOT, TEMIIOB

CTPOUTCIILCTBA, IMPOU3BOAUTCIIBHOCTH MAlllMH W MCXAaHHU3MOB. HOTpC6HOCTI> B

OCHOBHBIX CTPOHUTCIIbHBIX MalllNHAX,

MeXaHHu3Max,

npescrapieHa B Tabnuma 11, Tabnune B.1 [6].

TPAHCIIOPTHBIX CPEACTBAX

Tabnuna 11 - BenomocTh MOTpEOHOCTH CTPOUTETHCTBA B TPAHCIIOPTHBIX CPEACTBAX

HaumenoBanue O6mnewm, Macca Tun Cpenne- Komnu-
o0opymoBaHus, M rpy3a, T TPaHCIOPTHOT'O B3BCIICHHAS YeCTBO
rpysa CpencTBa, JaIbHOCTD MAIIIHH,
Ipy30M0AbEMHOCTb, BO3KH, KM IIT.
T
JocTaBka TpyOHOI 790,25 | [InereBo3, 87 2
IIPOYKIIHH 37187 | 12T 78
JlocTaBka 1002,72 | ABToMOOWIBL 87 4
0aJTaCTUPYIOIINX OOpTOBOIA,
YCTPOMCTB r.a-10T
JlocTaBka /0 TIUT 35,4 ABTOMOOHIIL 87 1
3.0 O60pTOBOHA, 78 1
ro-10T
JocraBka UICM 24948 39916,8 | ABTOMOOMIIB 30 20
camocBa, 30 20
r.ar 13T
HocraBka 'CM 3anpaBUIiK 45 2
/lucm
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[Tponomkenne Tabmumpr 11

Briso3 ABTOMOOUIIB 1
CTPOUTEITLHOTO OOpTOBOM,

Mycopa r.o-10T

BriB03 TBEpIbIX ABTOIKCTEpHA, 1
OBITOBBIX, JKHUIKUX E€MKOCTh

O0TXO040B

6.3 3arpartsl Ha I'CM

3aHATBIN Ha CTPOUTCIILCTBC ABTOTPAHCIIOPT

(r1eTeBO3bl,  TPY30BbIE

aBTOMAIIMHBI) OyAyT 3ampaBisATbCA TOprouMM B OCHOBHOM Ha A3C, KOTOpbIe

paciiojiararoTCAa IIPakKTHYCCKHM BO BCCX TOpOodax, IIOCCIKAaxX H Ooporax O6IHCFO

noJib30BaHus [6].

[TorpebHocTs, B I'CM ompenenena B coorBerctBuu ¢ BCH 417-81 (cwm.

Tabnuna 12). [TotpedbrocTs B 'CM mpH CTPOHUTEIBCTBE MPOCKTUPYEMOTO 00BEKTA

paccunTaHa Ha OCHOBAHWH BCAOMOCTH HOTp€6HOCTI/I B OCHOBHBIX CTPOUTCIBbHBIX

MallliHaXx, MCXaHHU3MaX W aBTOTPAHCIIOPTC U IIPUBCIACHA B Ta6JII/IIIa 11, da TaKXKC B

tabnuie B.1 [6].

Tabnuna 12 - Ilorpebuocts B 'CM

HaumeHnoBaHue [TorpebHOCTS B 'CM
Jln3enbHOE TOIUIMBO, T Cma3ouHbIe
MaTepHabl, T
CrpoutenbHbIe MAIIUHBI 1044 43,5
DHEpPreTUYeCcKue yCTaHOBKHU 663 27,7
I'py3onepeBo3ku 462 19,2
Hroro 2169 90,4
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6.4 CaoaHas cMeTa 3aTPAT HA CTPOUTEIbCTBO MOABOIHOIO Mepexoaa

Tabnuna 13 - CBoaHas cMeTa 3aTpaT Ha CTPOUTENBCTBO MOABOAHOTO mepexoga MH

yepes p. AHrapa

Nsm.

/lucm Ne dokym. [lodnucs | Aama

PuHaHcoBbil MeHedxMeHm, pecypco3ppexkmubHocmb U pecypcocdepexeHue

HanmenoBanue riiaB, 00bEKTOB CMeTHast CTOUMOCTB, ThIC.py0 O6mias
paboT u saTpat Crpoutenpabix | MonTaxHbx | O6opymoBanus | IIpoumnx CMeTHAA
CTOMMOCTE
pabot pabot Y MHBEHTAps 3arpar
[MonroToBka TEPPUTOPHH CTPOUTEIHCTBA
PacumcTka OT IeCOpacTUTENHHOCTH 12,55 12,55
(oCHOBHAsT HUTKA)
TexHnueckas peKyJIbTHBALUSA 17,15 17,15
(OCHOBHAs HUTKA)
PacumcTka OT IeCOpacTUTETHHOCTH 91,79 91,79
(pe3epBHas HUTKA)
TexHuueckast peKyJIbTHBALMS 69,5 69,5
(pe3epBHas HUTKA)
PacumcTka OT IeCOpacTUTETHHOCTH 10,9 10,9
[PU PEMOHTE HEI03arayONeHUs
(OCHOBHAsT HUTKA)
Bcero 1o rase 201,89 0 0 0 201,89
OcHOBHBIE O0BEKTHI CTPOUTENHCTBA
Yxknanka TpyOsl (OCHOBHASI HUTKA) 17102,99 668,18 33,24 17804,41
VYxknanka TpyOsI (pe3epBHAs HUTKA) 45714,31 1099,76 114,44 46928,51
PeMoHT HemocTaTOUHO TITyOMHBI 1775,53 1775,53
3ayieranus HeTenpoBoaa
Bcero 1o riase 64592,83 1767,94 0 147,68 66508,45
OOBEKTBI PHEPIETHUECKOTO X03SHCTBA
Kartoanast mossipusaiiusi (OCHOBHAs 120,03 163,8 283,83
HHUTKA)
KartouHast mossipusanus 136,91 161,61 298,52
(pe3epBHas HUTKA)
DNEKTPOXIM3aIUTa 58,92 10,79 69,71
Wroro 1o rinase 315,86 336,2 0 0 652,06
BnaroyctpoiCTBO U 0O3eJIeHEHHE TEPPUTOPUH
bnaroycTpoicTBO U 03¢JICHEHME 67181,1 2171,05 152,38 69504,53
TEPPUTOPUU
Hroro no riase 67181,1 2171,05 0 152,38 69504,53
BpemeHHBIC 3MaHHS U COOPYKCHUS
BpemeHHbIe 31aHUS U COOPY>KEHUS 1197,58 123,59 1321,17
Hroro no riase 1197,58 123,59 0 0 1321,17
/lucm
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[Tponomkenne Tabnuipt 13

IIpoune paGoThI 1 3aTpaThl

IIpon3BoacTBO paboT B 3UMHEE 4307,86 144,56 4452.,42

Bpems 6,3%

3arpatsl Ha cHero6oprOy 0,4% 273,51 9,18 282,69

[Tycko-nananounsle padorst O.H. 12,84 12,84

(Bx0JIOCTY10)

ITycko-HamamouHbIe pabOTHI. 9,09 9,09

Karonnas nonsipuzanus. P.H.

(BXOIOCTYIO)

3arpatsl Ha niepedaszupoBky 1% 706,73 706,73

Pacuncrka ot cuera O.H. 85,57 85,57

I'eone3nyeckoe pacueT riryOHHBI 1,24 1,24

3aneranus Tpyboonposoaa O.H.

Pacuncrka ot cuera P.H. 230,86 230,86

I'eonesnueckoe pacder 3ameraHus 3,86 3,86

Tpybonposozaa P.H.

PacuncTka OT cHera npu peMoHTe 248,54 248,54

Hepo3arnyonenus O.H.

YTouHeHue rIyOWHBI 3aJIeTaHus 2,58 2,58

TpyOOIPOBO/AA IIPH PEMOHTE

Heno3arayoneHus O.H.

3arpathl Ha TOOPOBOJIBLHOE 708,26 708,26

CTpaxOBaHHUE CTPOUTEIBHBIX

OpTraHU3aI|i U CTPOUTEIBHBIC PUCKU

1,00%

3arpaThl Ha KOMAaHIUPOBKY pabodnx 706,73 706,73

1,00%

3aTpaThl Ha IPOBEACHUE 637,44 637,44

TEXHHUYECKOTO Haa30pa 3a

MPOU3BOJICTBOM, OTTPY3KOH TpyO 1

COEIUHUTENBHBIX JAeTaNeHi

3arpatrhl Ha OPraHU3ALUIO U 398,34 398,34

MPOBEICHUE TOAPSITHBIX TOPrOB

0,5%

Bosmernienue moteps U yOBITKOB 387,23 387,23

3eMIIEBIIAIEIbLAM

IInarexu 3a HETaTUBHOE 11,82 11,82

BO3/IEMCTBUE HA OKPYKAIOIILYIO

cpeny

3aTpaThl HA YTUIM3AIUIO OTXO0JI0B 27,91 27,91

IInata 3a ymep6 peioHOMY 122,62 122,62

XO3SICTBY

[Tnata 3a 3a60p BOBI 0,37 0,37

Hroro no riase 5154,02 153,74 0 3729,38 9037,14

IIpoekTHBIC 1 U3BICKATEIBCKAE PAOOTHI, ABTOPCKUI HAI30D

ABTOpCKUIl Ha130D 149,02 149,02

TIpOeKTHO-MU3BICKATEILCKUE PAOOTHI 5163,42 5163,42

Hroro 1o rinase 0 0 0 5312,44 5312,44
/lucm
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Henpenunennsie 3aTpatsl
Henpensunenusie 3atpatst 3% 2205,98 73,45 394,97 2674,4
Htoro 1o riase 2205,98 73,45 394,97 26744
HJIC 18% 25352,87 832,67 1752,63 27938,17
Bcero no cBogHOMY pacuery 6e3 140849,26 4625,97 9736,85 155212,08
HJIC
Bcero no cBogaoMmy pacuery ¢ HJIC 166202,13 5458,64 11489,48 183150,25
/lucm
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7 CounajJbHas OTBETCTBEHHOCTH
B nanHOM myHKTE aHAIM3UPYIOTCS BpEIHBIE M OmMacHble (HaKTOPHI, KOTOPHIC

MOTYT BO3HUKATh TPU MPOBEACHUH PadOT MO COOPYKECHHIO TOJBOIHOTO TEPEX0/a
MH uepe3 p. AHrapa.

Pabouast 30Ha pacnosiokeHa Ha OTKpPBITOM Bo3ayxe. CTpOUTENBCTBO
MOJBOJIHOTO Tepexoaa mpoxoaut B borydanckom painione KpacHosipckoro kpasi.
KinuMar KOHTMHEHTAJIbHBINA, C XOJOJHOM MPOJOJDKUTEIBLHON 3UMOM UM KOPOTKUM
KaAPKUM JIETOM.

[IpoBenenne paboOT oOKa3bIBa€T HEraTMBHOE BO3JIEUCTBHE HA MPUPOIY
(atmocdepy, ruapocdepy, Turochepy).

B03MOXXHO  BO3HHKHOBEHHE YPE3BBIYANHBIX CHUTyalldd TEXHOIEHHOTO,

CTUXMHUHOT 0, 3KOJIOTHYCCKOT'O U COIHUAJIbHOI'O XapaKTCpa

7.1 IIpousBOACTBeHHas1 6e301aCHOCTh
OnacHble U BpeaHble (PAKTOPbI, MPUCYTCTBYIOIIME MPHU BBINOJHEHUHU PabOT

M0 COOPYKEHMIO MoJBoAHOr0 nepexoga MH uepes p. Anrapa ykazansl B TaOnuia

14,

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20

HephmennnAndn yene2z N AH2nnn
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Tabmuma 14 - OmacHple W BpeAaHbie (aKTOpbl TPH TPOBEIECHWHU pPadbOT TIOo

coopyxenuto [ ITIMH

H daxTopsl 0
AHMEHOBAHHC (TOCT 12.0.003-74 CCBT ¢ usmerr. 1999 r.) [12] OpMATHBHbIC
BHUI0OB pa60T JOKYMCHTBI

Bpennsie

‘ OmnacHble

CoopysKeHHE MOIBOTHOTO ITEPEX0/1a

MH

dusunueckue

JIBOKyIIMECsS MAIIMHBI U
MEXaHHU3MBI,

TIOJIBM)KHBIEC YaCcTH
MIPOU3BOJICTBEHHOTO
o0opyoBaHus;
MepeIBUTAIOIITHECS
W3JICITUS], 3aTOTOBKH,
MaTepuabl;

OCTPBIC KPOMKH, 3ayCEHUIIBI
¥ IIEPOXOBATOCTh HA
MIOBEPXHOCTSX 3arO0TOBOK,
WHCTPYMCHTOB U

000opyI0BaHUS.

TOCT 12.1.003 -74
CCBT [13]
TOCT 12.3.003 -84
CCBT [14]

T1B 10-382-00 [15]
I1B 10-157-97 [16]

Pacnionoxxenue padoudero
MeCTa Ha 3HAYUTEIbHON
BBICOTE OTHOCHTEIHHO
MOBEPXHOCTH 3eMJIH

TIOT P M-012-2000
[17]

DIEKTPUUYECKHUI TOK

TOCT 12.1.030-81
CCBT [38]
TOCT 12.1.038-82
CCBT [34]
TOCT 12.3.032-84
[39]

IToBrITIIEHHAS MIIH

MMOHM KCHHAs
TeMIepaTypa, BIaKHOCTh
BO3JlyXa pabouei 30HbI

I'OCT 12.1.003-83

[ToBBIIIEHHBIN YPOBEHD CCBT [18]
nryma CH 2.2.4/2.1.8.562-
96 [40]
I'OCT 12.1.012-

I1oBBIIIEHHBIN YPOBEHD
BUOpaIu

2004 CCBT [41]
CH 2.2.4/2.1.8.566-
96 [20]

Nsm.
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I'OCT 12.1.001-89

IToBbILICHHBIH YPOBEHD [22]
Canllun

YARIPAEYIA 2.2.4./2.1.8.582—96

[21]

I1oBBIIICHHBIN YPOBEHb

yIAbTPaduOIETOBOM HOT P M-020-2001

paauanuu - [42]

3JIEKTPOCBAPOYHBIE

paboThI

I1oBBIIIEHHBIN YPOBEHb CanlluH

MOHU3HUPYIOLTUX 2.6.1.2523-09 (HPB-
U3Iy4YCHUI 99/2009) [25]
Henocrarounas

OCBEILIEHHOCTh paboueit
30HBI

T'OCT 12.1.046-85
[28]

XUMHYECKHUE

Kunkue BemecrBa —
IIOBEPXHOCTHO-aKTUBHbIE
BEIIECTBA, UHTMOUTOPBI
KOPPO3HU U Ipyrue

TOCT 12.3.016-87
CCET [43]

IToBrImennas

I'OCT 12.1.005-88

3anblJIECHHOCTh U CCBT [44]

3ara3oBaHHOCTH paboueit I'OCT 12.1.007-76

30HBI CCBT [45]
buonornueckue

ITaToreHnnsie

MHKPOOPraHU3MBbI

(6axTepun, BUPYCHI,
PHUKKETCHH, CTUPOXETHI,
TpUOBL, IPOCTEUIIIHE) U
HPOIYKTHI HX
KU3HEEATEIBHOCTH;
MaKpOOPraHU3MbI (PacTeHUS
Y )KUBOTHBIE)

I'OCT 12.1.008-78
CCBT [46]
CaulluH
2.2.3.1384-03 [47]

7.1.1 Anaau3 BpeaHbIX IPOM3BOACTBEHHBIX (PAKTOPOB

PaccmoTrpum  BpenHble  TTPOM3BOACTBEHHBIE (DAKTOPHI,

KOTOpBIE MOTYT

BO3/ICICTBOBATh HA OPTaHHM3M YEJIOBEKA NPH BBIMOJHEHUU PabOT MO COOPYKEHUIO

TOZABOAHOTO TIEPEXOAa MAarHCTPaIbHOTO He(TEnmpoBOia, a TaKKe PAacCMOTPUM

Nsm.
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HOPMATUBHBIE 3HAYEHUS HAHHBIX (PAKTOPOB M MEPOIPHUSATHs, HAIpPaBICHHbIE Ha
CHIDKEHHUE WIN yCTpaHEHHE JTaHHBIX (aKTOPOB.

OTk/I0HEeHHe MoKa3aTe/eil MUKPOKJIMMATA HA OTKPBITOM BO3IyXe

B coorBerctBum ¢ CHull 23-01-99* u CII 20.13330.2011 paiion
CTPOUTEIBCTBA OTHOCUTCS IO KIMMATUYECKOMY pPalOHUPOBAHUIO ISl CTPOUTEIHCTBA
K I paiiony, moapationy 1J] [6].

[Ipu Temneparype Bo3ayxa Huxke wMuHyc 30°C He peKOMeHIyeTcs
IJJAHUPOBATH BBITIOJIHEHUE (Pu3rUecKol paboThl kKareropuu Boiiie Ila [60]: paGoThI ¢
MHTEHCUBHOCTHIO 3HEeproTpar 151 - 200 kkan/4, CBA3aHHBIE ¢ TOCTOSIHHON XOAbOOH,
NepeMENIeHHEM MENKUX (10 1 Kr) u3enuil Uiy IpeIMETOB B MOJOKEHUU CTOSI WU
cuag U TpeOyrole onpeaeseHHoro (usnueckoro HampsbkeHus. [Ipu temmneparype
Bo3ayxa Hwxke mMuHyc 40°C cimenyer mpenycMarpuBaTh 3aIINATY JIMIA M BEPXHUX
JIBIXaTebHBIX MyTeH [6].

Bo wu30exaHue JIOKaIbHOIO  OXJAXIEHUS, paOOTalOMMX  CIEIyeT
o0OecrieunBaTh pPyKaBULAMHU, OOYBBIO, TOJIOBHBIMU YOOpaMH NIPUMEHUTENBHO K
KOHKPETHOMY KJIMMaTH4YE€CKOMY peruoHy (mosicy). Ha pykaBuiel, 00yBb, TOJIOBHBIE
yOOpBl  JTOJDKHBI HMMETBhCS  TOJIOKHUTENIbHBIE  CAaHUTAPHO-3MUIEMHUOJIOTHUECKHUE
3aKJTFOUCHHS C YKa3aHHEM BEIIUYWH UX TeIuon3oisiuu [6].

BbiBoa:  coOmiofieHHE — BBIIICONUCAHHBIX ~ MEPONPUSATHI  TO3BOJISET
MUHHUMU3UPOBATh HETATMBHOE BJIMSHUE MHUKPOKJIMMAaTa padodeil 30HbI Ha 3/10pPOBbE
PabOTHUKOB.

IHoBbIICHHBIH YPOBEHDb LIyMAa

HctounukamMu 1IymMa  SIBISIOTCA — MallMHBI, MEXaHU3MBI, YCTaHOBKH,
YCTPOMCTBA, amnmaparsl, UCIOJIb3YEMBIE NP CTPOUTENBCTBE MOABOJIHOIO NEPEXOAA:
OeTOHOMENIAJIKK, CaMOCBaJlbl, OyJbI03€phl, HKCKABAaTOPbI, ABTOMOIPY3UYHKH,
aBTOKpaHbI, OallleHHbIE KPAaHbI, 3eMJIEPOMHbIE MALTUHBI U JIP.

B coorBerctBun ¢ I'OCT 12.1.003 — 83 pomycTUMBI ypOBEHb IIyMa
coctaBiisier 80 nbA. 3anpernraeTcs ga)xe KpaTKOBpEMEHHOE MpeObIBaHUE B 30HE C

YPOBHSIMH 3BYKOBOTO AaByieHus cBbitie 135 1bA [18].
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B cootBerctBum ¢ I'OCT 12.1.003 — 83 npuMeHSAIOTCS CIEIYIOIINE MEPHI IO
CHIDKEHHIO YpOBHS 1ryma [18]:

e Pazpabotka mrymo0e30macHON TEXHUKHU.

e [IpuMeHEeHHEM CPEACTB U METOAOB KOJUIEKTMBHOM 3amuTthl 1o 'OCT
12.1.029 — 80 [19]: akycTudeckue (3BYKOM3OIUPYIOIIHE OTPaXKICHUS
3MaHUN W TIOMEUICHHM, 3BYKOU3OJUPYIOIIUE KOXKYXH, TIYLIATEIN
mymMa ®W  T.J.); OpPraHM3allMOHHO-TCXHHYCCKHE.  TPUMCHCHHUE
MaJIOITYMHBIX TEXHOJIOTUYECKHUX MPOIIECCOB, MIPUMEHEHUE
MAaJIOIIYMHBIX MAIlIMH, UCIIOJIb30BAHUE PAIMOHAIBHBIX PEKUMOB TPY/a
1 OT/IbIXa PaOOTHUKOB.

e IlpumeHeHHEeM CpPEICTB WHIUBUAYAIHHOW 3alUThI: MPOTHUBOLITYMHBIE
HAYIIHUKH, BKJIQJIBIIIN, [IIJIEMbI U KACKH, KOCTIOMBI.

BbIiBoa: ¢ y4eToM yKa3aHHBIX MEPOIPHUATHI HMEIOLIME MECTO IIyMbl HE
MPEBBIIAIOT IOMYCTUMBIX BEJIMYHH.

IHoBbIlIEHHBIH YPOBEHb BUOPALINH

Uctounukamu BUOpanvu SIBISIOTCS MAalllMHBI, MEXaHH3Mbl, YCTAHOBKHU,
YCTPOMCTBA, ammaparbl, KOTOpPbIE HCIHOJb3YIOTCS Ipu crpoutesnbcTse [ITIMH:
HKCKaBaTOPbl, KpPaHbl IPOMBIIUICHHbIE M CTPOUTENbHBIE, HACOCHBIE arperarsl,
OypOBBIE€ CTAHKH U JIp.

B cootBerctBun ¢ CH 2.2.4/2.1.8.556 — 96 mo MCTOYHHUKY BO3HHKHOBEHUS
BUOparuii paznuuaror [20]:

e JIOKaJbHYIO BHOpALMIO, TNEPENAONIyIOCs] YEIOBEKY OT PpPYyYHOIO
MEXaHU3UPOBAHHOI'O MHCTPYMEHTA (C IBUTATEIISIMU ), OPTAaHOB PYYHOTO
yIpaBJICHUs] MallTMHAMH U 000pYI0BaHHUEM;

e JIOKaJbHYIO BHOpALMIO, TNEPENAONIyIOCs] YEIOBEKY OT PpPYyYHOIO
HEMEXaHU3UPOBAHHOTO MHCTPYMEHTA (0€3 JBUTATENICH );

e 00mryr0o BuOpamuio 1 KaTeropum - TPaAHCIOPTHYIO BHUOpAIHIO,
BO3JICHCTBYIOIYI0 Ha YelOBeKa Ha pabOyuMX MeCTax CAMOXOJHBIX U
MPULIETIHBIX MAIlIMH, TPAHCIOPTHBIX CPEACTB TPU JABUKEHHUH MO

MECTHOCTH, arpooHaM 1 Joporam (B T. 4. IPU UX CTPOUTEILCTBE);
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e 00mryr0 BUOpanuio 2 KaTeropuu - TPAHCHOPTHO-TEXHOJIOTHUYECKYIO
BUOpaIMIO, BO3JCHCTBYIONIYI0O Ha YelOBEKa Ha pabodymx MecTax
MalluH, TMepeMEelalouuXcsl MO0  CHEUaIbHO  MOATOTOBIICHHBIM
MOBEPXHOCTSIM  MTPOU3BOJACTBEHHBIX MOMEIICHUM, MPOMBIIUICHHBIX
IJIOIIA/I0K, TOPHBIX BHIPAOOTOK;

e 00myro BuOpamui 3 KAaTeropuu - TEXHOJOTHYECKYI0 BHUOpaIUIo,
BO3JICHCTBYIOIYI0 Ha 4YeJIOBeKa Ha pabouyMx MecTaxX CTallMOHAPHBIX
MallMH WU Tepefarollylocs Ha paboune MecTa, HE HMEIOIIne
MCTOYHHUKOB BUOpAIIUU.

MeTob1 1 CpeaCTBA 3AIIUTHI OT MPOU3BOACTBEHHON BUOpAIUN:

e (CpencTBa KOJJIGKTMBHOM 3alllUTHI: 3al[uTa padoTarouiero mnpu
KOHTAaKTe C BUOPUPYIOLIUM 00BEKTOM (IMHAMUYECKoe
ypaBHOBEIINBAHUE, M3MEHEHHE KOHCTPYKIIUHU WCTOYHUKA,
BUOporamieHuen Jp.); 3ammra paboTalmero MyTeM HCKIIOYEHUS
KOHTAaKTa C BUOPHUPYIOIIUM OOBEKTOM (IUCTAaHIIMOHHOE YIIpaBIICHUE,
ABTOMATUYECKUH KOHTPOJb W CHUTHAIM3ALNA, OTPAXICHHE OIMACHBIX
30H).

e CpencrtBa  WHAMBUAYaJIbHOM  3alllUTHI:  TEPYATKH, PYKABHUIIHI,
BKJIaaeimy, npokianku nmo 'OCT 12.4.010-75 [61]; cmemoOyBb 1o
I'OCT 12.4.024-76 [62].

e OpraHu3allMOHHBIE  MEpPOMPHUATHS: BBEJACHHUE PEXKHUMOB TPy.a,
PETYNUPYIOMUX TPOAODKUTEIHPHOCT BO3JICHCTBUS BHOpamuu Ha
paboTaroIuX.

BbiBOA: c yueTOM yKa3aHHBIX MEPOMPUITUI MPUCYTCTBYIOIINE BUOpAIIUU HE
MIPEBBIMIAIOT TOMYCTHMBIX BEJTUYHH.

IHoBbIIEHHBIH YPOBEHb HOHU3HPYIOIIMX M3/1yYeHU

[Ipu cTpouTenbCTBE MOABOJHOTO TMEPEX0Ja HCTOYHHUKOM HOHU3UPYIOIINX
U3ITy4YeHUH SBISIOTCS PEHTICHOBCKUE ammapaTsl (IeeKTOCKOIbI, TPUMEHSIEMBIE IS
KOHTPOJISI KaueCTBa CBAPHBIX COSTUHEHUN).

MeTobl B CpeCcTBa 3alIUTHl OT HOHU3UPYIOIIET0 H3nyueHus [26]:
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¢ OpraHu3alMOHHO-TEXHUYSCKHUE MeponpusiThs (yMEHbBIICHUE BPEMCHU
MpeObIBaHMS B 30HE PaIUAlAN; YBEIIMUYECHUE PACCTOSHUS OT NCTOYHHKA
U3JIy4eHus J0 paboTaromero u ap.) B coorBerctBUHM ¢ D3 «O
paguanMoHHONW Oe3omnacHocTh HaceneHus», CanlluH 2.6.1.2523-09
[25] u CIT 2.6.1.2612-10 (OCIIOPB-99/2010) [25, 26].

e (CpencrtBa KOJUIEKTUBHOM 3amuThl B cooTBeTcTBUM ¢ ['OCT 12.4.120 -
83 (3alMTHBIC DKpaHbl, OTPAIUTEIIbHBIC YCTPOMCTBA, YCTPOWCTBA
JAMCTAHIIMOHHOTO YIpaBieHus u 1p.) [27].

e lnauBuiayanbHble CpeICTBa 3alUThl  (crHernoenbe, KOMOWHE3OH,
crierio0yBb,  IMAlOYKa WM IIUIeM, IepYaTKH M3  XOPOIIO
JI€3aKTUBUPYEMBIX MaTEPUAJIOB).

BbIBO/I: TIpU BBIMOJHEHUH BBIIICOMMCAHHBIX MEPOIIPUITHI J103bI TEXHOTEHHOTO
00JTy4eHUsI HE MPEBBIIAIOT JIOMYCTUMbIC 3HAUCHUS.

HepocraToyHasi 0CBeLICHHOCTh pado4el 30HbI

Cormacuo T'OCT  12.1.046-85 i DJIEKTPUUECKOTO  OCBEIICHUS
CTPOUTEIBHBIX TIJIOMAI0K M yJAaCTKOB CIIEAYET MPUMEHSTh THIIOBBIC CTAllMOHAPHBIC
U TIepeABIKHBIC HHBCHTapHbIE OCBETHTEIbHBIC YCTaHOBKH [28].

IlepenBrkHbIE  WHBEHTApPHBIE  OCBETUTEIBHBIE  YCTAaHOBKH  JOJDKHBI
pa3MeniaThCa Ha CTPOUTENLHOM TIJIONIAIKE B MECTaxX MPOU3BOJACTBA paboOT, U B 30HE
TPAHCIIOPTHBIX IyTed W Ap. CTpOUTENbHBIC MAIIMHBI JOJDKHBI OBITH 00OpPYI0BaHbI
OCBETHUTEILHBIMU YCTAHOBKAMHU Hapy>KHOTO ocBereHus [28].

OOG1iee paBHOMEPHOE OCBEIIECHUE CIIEYET MPUMEHSTh, €CJIM HOpMHpyeMast
BEJIMYMHA OCBEIIEHHOCTH HE MPEBBIIAET 2 JK. B 0CTaabHBIX Clydasx W JOMOJHEHUH
K 00IIeMy paBHOMEPHOMY JIOJDKHO MpeAycMaTpUBaThCs OO0IlIee JOKaIU30BaHHOE
OCBEIICHHE WJIK MECTHOE ocBeleHue [28].

BbiBoaA. TIpy  BBINIOJHEHWH YKa3aHHBIX MEPONPHUATHA  MPOU3BOIUTCS
HEO0OXO0IMMOE U IOCTATOYHOE OCBEIIeHUE paboueil 30HBbl.

IloBbIlIeHHAN 3aNBLIIEHHOCTh U 3ara30BaHHOCTH padoueii 30HbI

NctounrnkaMu 3ambUIEHHOCTH M 3ara3oBaHHOCTH paboueil 30HBI SIBISIOTCS

CTPOUTCIIBHBIC MaAIlIMHbI W MCXAHU3MEI. Hpeneano A0IIyCTUMAsl KOHUCHTpAanus
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BPC/IHBIX BEIIECTB B BO3AyXe padouell 30HBI B 3aBUCUMOCTH OT KJIacca ONMAaCHOCTH
BEIeCTBa MpejcTaBiieHa B Tabmie Huxe [30].

Tabmuna 15 - [IpenenpHO AOMTycTUMast KOHIIEHTPAIMS BPEIHBIX BEIIECTB B BO3IYXE
paboueii 30HbI

HaumenoBanue nokasarens HopwMe1 17151 Ki1acca OmacHOCTH
1-ro 2-T0 3-ro 4-ro
[IpenenpHO MOMyCcTUMAsT KOHIIEHTPAITUS Meunee 0,1-1,0 1,1-10,0 Boitee
BPEIHBIX BELIECTB B BO3/1yXe paboveil 30HHbI, 0,1 10,0
MI/M

K cpencrBam Hopmanu3zanuu (KOJUIEKTUBHBIE CPEJCTBA 3aIIUThI) BO3AYIIHON
Cpellbl TPOU3BOACTBEHHBIX MOMEIIEHUN U pabOUYMX MECT OTHOCSITCS YCTPOUCTBA JJISL:
BEHTWSILUA W OYMCTKU BO3[yXa; KOHJWLUHMOHUPOBAHMS BO3AyXa; JOKaIU3alUU
BpEAHBIX (PAKTOPOB; OTOIUICHHS; aBTOMAaTUYECKOI'O KOHTPOJS M CHUTHAJIU3alUU;
ne3onopauuu Bozayxa. K mMHAMBHIyadbHBIM CPEACTBAM 3allUThl OPTAHOB JIBIXaHUS
OTHOCATCA:  MPOTHUBOTAa3bl;  PECIHPATOPbI;  camocHacaTelid;  IMHEBMOLUIEMBL;
THEBMOMACKH; ITHEBMOKYPTKH [31].

BbIBoa: TIpU BBIMOJHEHUM BBINICYKAa3aHHBIX MEPOIPUATUN KOHIICHTPAIIUU
BpEAHBIX BEIIECTB B pabouyeld 30HE HE MPEBBIIIAIOT MPEACIbHO JIOMYCTHMbIE
KOHLIEHTPAaLMy U COOTBETCTBYIOT HOPMAaM.

7.1.2 AHaau3 onmacHbBIX MPOU3BOACTBEHHBIX (PAKTOPOB

PaccMoTpuM  BpenHBIE POM3BOJACTBEHHBbIE (DAKTOPHI, KOTOpPHIE MOTYT
BO3/ICIICTBOBATh HA OpPraHM3M YEJOBEKAa MPU BBINOJHEHUH PabOT MO COOPY>KEHUIO
MOJIBOJTHOTO TIEPEXO0/la MAarucCTpaJIbHOrO He(TEenpoBOAa, a TaKKE PpPaCCMOTPUM
HOPMATHUBHBIC 3HAYCHHS JaHHBIX (HAaKTOPOB U MEPOIPHUATHSA, HAMpaBICHHBIE Ha
CHU)KEHHUE WJIM YCTPAHEHHUE TAHHBIX (PaKTOPOB.

JBMaKymyecsi MAIIMHBI U MEXaHU3MbI

JIBrkymecs 4acTu 00opy10BaHUs IPEICTABIISIOT OIACHOCTh
TpaBMHUpOBaHUsl pabovyero B BHUJAE YIIUOOB, MOPE30B, MEPEIOMOB MU Jp., KOTOPHIE
MOTYT MPUBECTH K MOTEPE TPYAOCIOCOOHOCTH.

JIBIOKyIIMecs: 4YacTd MPOM3BOACTBEHHOTO OO0OPYIOBaHMS, SIBISIOLIUECS
BO3MOXKHBIM HCTOYHHMKOM TPAaBMOOIACHOCTH, MJOJUKHBI OBITh OTrpa)XA€Hbl WU

PAacCIIOJIOKCHBI TaK, yTOOBI HCKJIIOYAJIaCh BO3MOXKHOCTh IIpUKAaCaHusl K HHM
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paboTarolero WM HCHOJb30BaHbl JIpyTU€ CPEACTBA (HAmpuMmep, JIBYPYUHOE
yIpaBJicHUE ), IPEIOTBpAIIaroIIne TpaBMUpoBaHue [32].

CKOpOCTh JBUKEHUS TPAHCHOPTHBIX CPEJCTB BOJM3M MECT IMPOU3BOJACTBA
palboT He JoMKHA MpeBbIIaTh 10 KM/4 Ha IPAMBIX y4acTKax M 5 KM/4 Ha MOBOPOTax
[10].

Cornacio I'OCT 12.4.011-89 K KOJUIGKTUBHBIM CpPEACTBAM 3aIllUThl OT
BO3JICHCTBHUSI MEXaHUYECKHX (PAKTOPOB OTHOCSTCS YCTPOWCTBA: OTPAIUTEILHBIC,
aBTOMATHYECKOIO KOHTPOJIS " CUTHAJIU3ALINH; MPENOXPAHUTEIIbHBIE;
JUCTAHIIMOHHOTO YIPaBJICHUS; TOPMO3HBIE; 3HaKkH Oe3omacHocTH [ 33].

BbiBoa: coOniofieHME  BBINIEYKA3aHHBIX  MEPONPUSATUNA  CTENEHb  pHUCKa
MIPOU3BOJICTBEHHOTO TPABMaTU3Ma CBOJUTCSA K MUHUMYMY.

IHopaxkeHue 3J1eKTPUIECKHUM TOKOM

DJIEKTPOTEXHUYECKUE YCTAaHOBKH, MpUMEHsEMBI TIpu cTpoutenbeTBe [ITIMH,
SBJISIOTCS. ICTOYHUKAMH OTNACHBIX (DPaKTOPOB: MEPEHOCHBIE AIEKTPOUHCTPYMEHTHI U
CBETWJIBHUKH, PYYHBIC JICKTPUUYECKUE MAIIMHBI, pa3/ieIUTeIbHbIC TPaHCPOPMATOPHI,
ne(eKTOCKOMbI U Jp.

[Topaxenue uyenoBeKa HIEKTPUUYECKUM TOKOM BO3MOKHO JIMIIL TPHU
3aMBIKAaHUM 3JIEKTPUYECKOM LEMH 4Yepe3 Teylo 4YenoBeka. [Ipu 3TOM MOBBILIEHHOE
3HAQUCHUE HAMNpPSDKEHUST B DJIEKTPUUECKOM LENH, 3aMbIKAHUE KOTOPOU MOMXKET
MIPOU30UTH YEPE3 TENO YEIOBEKA, SIBISETCS OMACHBIM (DAKTOPOM.

I'OCT 12.1.038-82 ycTaHaBIMBaeT MPEAEIbHO JIOMYCTUMbBIEC HANPSKEHUS U
TOKH, MPOTEKAIOIINE Yepe3 TEJIO0 Ye0BeKa P HOpMaIbHOM (HEaBapUITHOM) peKUMe
paboThl  AJIEKTPOYCTAHOBOK  IPOM3BOJCTBEHHOTO U  OBITOBOIO  HAa3HAYCHUS
MOCTOSIHHOTO M NepeMeHHoro toka dactoror 50 u 400 I'. s mepeMeHHOTOo TOKa
50 I'y momycTMMOE 3HAYEHUE HANPSKEHUS MPUKOCHOBEHUS COCTABIIAET 2 B, a cuibl
toka — 0,3 MA, mis Toka gactoToit 400 I'm — coorBeTcTBeHHO 2 B 11 0,4 MA; s
nocrosHHoro Toka — 8B wm 1,0 MA (3TM JaHHBIE TNPUBEICHBI IS
MPOIOIKUTEILHOCTH BO3AeicTBUsI He OoJiee 10 muH B cyTku) [11].

«IIpaBuna ycrtpoiictBa »3yekTpoycTaHoBok» (IIYD) B oTHomeHun wmep

ANEKTPOOE30MACHOCTU pa3IeIISIeT JJIEKTPOYCTAaHOBKHU Ha [35]:
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® D3IEKTpPOyCTaHOBKM HampspbkeHueM Beilie 1000 B ¢ riyxo3azemieHHOM
HENTpasbio Win 3¢ (HEKTUBHO-3a3eMIICHHOW HEHTPAIIBIO;

® JIEKTPOYCTaHOBKM HampsikeHreM Baimie 1000 B ¢ uzonupoBanHoi nim
3a3eMJICHHOM uepe3 Ayroracsiiuii peakTop Win pe3ucTop HeUTpabio;

® DSJEeKTpOycTaHOBKM Hamnpsbkenwem a0 1000 B ¢ riyxoszazemieHHOM
HEUTPAIIBIO;

® DJICKTPOYCTAaHOBKM HamnpsbkeHueM a0 1000 B ¢ uzonupoBaHHOM
HEUTPAJIbIO.

DneKTpooOOpyAOBaHHE, a TAKXKE 3AIUTHBIC MEPOTIPUATHS U UX 00BEM HY>KHO
BBHIOMpPATh B 3aBUCUMOCTH OT pEaJbHON CTENEHU OMACHOCTH, OIpEeIesieMOn
YCIOBUSIMM W XapaKTEpPOM  OKpYyXKalollled Ccpeabl, TJe MpeanoaracTcs
HKCILTYaTHPOBATH 3TO 00OPYAOBAHHUE.

Cormacio T'OCT 61140-2012 pns MakCUMaJIbHOM 3alllThl MEpPCOHasa
HE00XO0IMMO TIPEIIIPHHUMATD CIIeIyroIIue Mepsl [36]:

® HaJEXKHO M30JMPOBATh TOKOBENYIIME YacTH OOOpYJOBaHUS W
HEIPEPHIBHO KOHTPOJIUPOBAT;

® yCTaHABJIMBATH OTPaJUTEIbHBIC YCTPOUCTBA,;

® PUMEHSTH NPEAYNPEAUTEIHHYIO CUTHATU3AIUS U OJTOKUPOBKY;

® HCIOJB30BaTh 3HAKK O€30MACHOCTH U MPEAYIPEKIAIOIIHE TIAKATHI;

® [PUMEHSATH MaJible HAMPSHKEHUS;

® 3a3eMJISITh TOYKM MCTOYHMKA MUTAHUST WIM  HUCKYCCTBEHHOM
HEUTpaIbHOW TOYKH;

® [PUMEHSTH 3aHYJICHUE;

® ICIOJIb30BaTh YCTPOMCTBA 3aIUTHOTO OTKIIFOUECHUS;

® MPUMEHATh WHAUBUAYAIbHBIE H3OJHMPYIOIIHE  BJIEKTPO3AIIUTHBIE
CpelcTBa: JTUDJICKTPUUECKUE nepyaTKH, HHCTPYMEHT c
M30JIMPOBAHHBIMHU PYKOSITKaMU, yKazarenu HaIpPsKEHMS,
TUAJICKTPUYECKUE OOTHI, JUAIJICKTPUYECKUE PE3HMHOBBIC KOBPHUKU,

U30JIMPYIOITUE MTOJACTABKHU U Jp.
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BoiBoa: Takum 0o0pa3oMm, COOJIOJEHWE YKA3aHHBIX MEP TO3BOJISIET

MWHHUMU3UPOBATH PHUCK MTOPAKCHUA JICKTPUICCKU TOKOM.

7.2 IJKoJiorndyeckas 6e30macHOCTh
[Ipu BBIMONHEHUU PabOT HEOOXOIUMO COONMIOATh TPEOOBAHMS POCCHICKOTO

3aKOHOJIaTEILCTBA B 00JIACTH OXPAHbI OKpYIKaromiei cpesl [6].

B 1mensx 3amuTel MOBEPXHOCTHBIX W TMOA3EMHBIX BOJ OT 3arps3HEHHS Ha
MIEPHOJT CTPOUTEIIBCTBA MAaruCTPAIBHOTO HEPTEIPOBOIA MPOCKTOM MPEAYCMOTPEHBI
clieayromue Mmeponpustus [6]:

® COOJIOZICHHE BOJOOXPAHHBIX TPEOOBAHMI, MPETYCMOTPEHHBIX BOIHBIM
Konexkcom PD;

e COONIONICHHE TIpaBWJI BBINOJIHEHUS paboT B  OXpPaHHOM 30HE
MarucTpalbHbIX TPYyOOIPOBOIOB;

® [IJJAHUPOBKA CTPOUTEIBHOM IIOJIOCHI IOCJAE OKOHYaHUsA paboT s
COXpaHEHUS €CTECTBEHHOTO CTOKA MTOBEPXHOCTHBIX M TAJIBIX BOI;

® [IpO€3]] CTPOUTEIBHON TEXHUKHU B Mpeesiax 30HbI IPOU3BOICTBA PaldOT;

e 000opynoBaHHE PabOYUX MECT U OBITOBBIX NMOMEUIEHUN KOHTEHHEpaMu
U OBITOBBIX  OTXOJOB  JJII  TIPEIOTBpAIICHHS  3arps3HEHUS
MOBEPXHOCTH 3€MJIM, KOHTEHHEpHl JJII Mycopa pa3MeIIeHbl Ha
TUTOIAKE CKIIAIUPOBAHUS MAaTEPHAIIOB;

® CBOCBPEMCHHBIN BBIBO3 MTPOMBIIIUICHHBIX OTXOJ0B M OBITOBBIX OTXOJIOB
C TUTOIIA/IKH TIPOU3BOJICTBA padOT HAa CAHKITMOHUPOBAHHYIO CBAJIKY WM
MIOJIUTOH;

® 3ampernieHa MOKa MalTuH ¥ MEXaHWU3MOB Ha CTPOUTEIHHON TIJIOMIAIKE;

® 3ampaBKa MallMH W MEXaHW3MOB Ha CICIUAIBLHO O0O0pPYIOBaHHOM
IJIOIIA/IKE C TBEPbIM MOKphITUEM 3a npenesiamu B3 u 1311

® BBINTOJIHCHHE 3EMIISTHBIX Pab0T B pyclie NEepeceKaeMbIX BOJOTOKOB B
TIEPHO/I, KOTJIa OTCYTCTBYET HEPECT PHIOHI;

® [PUMEHEHHWE CTPOUTEIHHBIX MAaTEPHATIOB, HWMEIOIINX CEPTH(PHUKAT

Ka4ycCTBa.
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Cpenn npHUpOAOXOPAHHBIX MEPONPHUITHI, MPETyCMOTPEHHBIX IMPOEKTOM

crpoutenberBa [ITIMH, npu ruaporcnbITaHASIX 3aTUIAHUPOBAHBI clieayromue [6]:

i 3360p BOJAbI M3 OTKPBITBIX BOJOCMOB B HCpCCTOBBIﬁ IIepruoJa HC

IPOU3BOJIUTCS;

COOMIONAIOTCST  MEPONpUSTHS, OOECIeUnBaloIue phI003aIUTy Ha
BOJI03a00pe, T.e. YIIyOJieHHe MecTa Bojo3abopa (pbhIThe MpHSIMKA),
YCTAaHOBKA PHIOO3AIIMTHONW CETKU MO MEPUMETPY MpHUsIMKA OT JHA /10
MOBEPXHOCTH BO/IBI;

JUTSl TIPEIOTBPAILIEHUS Pa3MbIBa JTHA TIPOU3BOJIUTCA YKJIagKa OCTOHHON
IUTUTHI HA JTHO MIPUSIMKA;

Ha BCACHIBAIOIIMI MATpyOOK MpHM 3aKayke BOJbI yCTaHABIMBACTCS
(uIBTP, KOTOPBIN JTOJKEH pacrnojararbcsi Ha riryouHe He Mmenee 0,3 m

OT IIOBCPXHOCTH BOAbLI U 1,0 M — OT JHa BOAOCMaA.

BoiBoa: Takum 00pa3om, COOJIIOJCHUE TAHHBIX MEPONPUATUN MUHUMHU3UPYET

HETAaTUBHOE BIIMSHUE HA OKPY’KAIOIIYIO CPEY.

7.3 be30nacHOCTH B Ype3BbIYalHbIX CUTyaLlUAX

Ongnumu u3 Haubosee BEPOSTHBIX M pa3pylIMTENbHbIX BUIOB UC SABISAIOTCS

MOKap WJIM B3pbIB HAa paboueM Mmecte. [loxkapHas 6€30macHOCTh MPEICTABIAET COOOM

eTUHBIN

KOMIIJICKC OpraHU3allMOHHBIX, TCXHHUYCCKHUX, PEKNMHBIX u

DKCIUTYaTallMOHHBIX MEPONPUATHHN T10 MTPEAYTIPEKICHHUIO ITOKAPOB U B3PHIBOB.

Tabnuna 16 - HopMbl Hanu4aus CpeACTB MOKAPOTYIIECHUS TTPU UCTIOIB30BAHUH JIECOB

AJIs1 CTPOUTEIIbLCTBA, PCKOHCTPYKI MU, OKCIIITyaTallun JIMHUA QJICKTpOICpCaaiu,

JIMHUM CBS3H, IOPOT, TPYOOIIPOBOJIOB U IPYTUX JIMHEWHBIX OOHEKTOB

HanmMmenoBaHue cpeACTB MOKAPOTYIICHUS En. n3m. KomnnuecTtBo
CopemHas ucTepHa (B TOM 4ncie COOCTBEHHOTO
MPOU3BOJCTBA) HJIM PE3NHOBASI €MKOCTh JIJIsI BOJIBI 00bEMOM IIT. 1
1500 n
JleconatpynbHble MOKapHbIE MAILIMHBI IT. 1
Hanopusie moxapusie pykasa (=26, 51, 66 mMm) MOTr.M 300
3axuraTesnbHbIN anmnapar IIT. 2
CmaumBaTenu, MeHooOpa3oBaTenu KT 20
benzomuisr IIT. 2
Pagunocranuuu Hocumbie YKB unu KB auanazona IIT. 1
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OnekTpoMerapoH IT. 1
Py4yHble HHCTPYMEHTBHI:

J0TaThHI LT 50
TOIOPBI IIT. 5
MOTBITH IIT. 5
rpabnu T 5
MIAJIBI TIOTIEPEYHBIC IIT. 5
buoHs! WK KaHUCTPHI JJ1s1 MUTHEBOI BOJABI €MKOCTBIO /10 — 2

20

Kpyxku 1 Boasl IIT. 10
[IpoTHBOABIMHBIE pECTIUPATOPHI IIT. 10
3alUTHBIE OYKHU IIT. 10
AnTeyka nepBoi MOMOIIH IIT. 2
NHnuBUyanbHBIC TIEPEBI30YHBIC MAKETHI 0 Yyuciy

- paboTaroumx

OO1rue perieHus Mo 00eCIeueHUI0 MPOTUBOTIOXKAPHOH Oe30nmacHOCTH [6]:

Hcnonp3oBaTh IIEpPBUYHBIC cpencrsa M0KapOTyLIEHNUS,
HEMEXaHU3UPOBAHHBIN MOXAapHBI WHCTPYMEHT M WHBEHTapb IS
XO35IMCTBEHHBIX U NPOYUX HYXKJ, HE CBSI3aHHBIX C TYIIEHHUEM I0Kapa,
3anpemaeTcs.

3azemyIeHME  IEPEABWKHBIX  diekTpocTaHuuii.  ConmpoTHuBiIEHUE
3a3€MJISIOILETO YCTPOMCTBA HE JOJDKHO MpeBbIaTh 25 OM

B coorBerctBum ¢ 1.7.5.8 PJI-13.220.00-KTH-211-12 «IIpaBuna
MOXKapHOM  0€30MacHOCTM Ha OO0BEKTaX OpraHU3alMi  CHUCTEMBI
«Tpancuedtp» Ha MecTe TMPOBEACHUS OTHEBBIX paldOT JIOJDKEH
BBICTaBJIATBCA  IOXApHBIA IOCT C  NEPBUYHBIMU  CPEACTBAMU
MOKapOTYIIEeHUs: orHeTymuTeu moporikosie OI1-9(10) - 10 mT. wn
omud orHerymutenb OIT-70(100), win nBa ornerymmrens OI1-35(50);
KOILIMA MJIM MPOTUBOIIOXKAPHOE MOJOTHO pa3MepoM 2 X 2 M — 2 IIT. WIH

1,5 x 2,0 m — 3 mt.; - 1Ba BeApa, JIBE JOMAThI, OJMH TOIOP, OJIUH JIOM.

7.4 TlpaBoBble M OpraHuU3alMOHHbIE BONPOCHI 00ecniedeHns 0€30MaACHOCTH

Takum oOpazom, Ayt oOecrieyeHus: BBIMOTHEHUS HOPMATHBHBIX TPEOOBAHMIA

OXpaHbl Tpylda M COOJIOJEHUS NPOMBIIUIEHHOM Oe30macHOCTH paboThl 1O

COOpY)KEHHIO moaBoAHOro rmepexogqa MH depes p. Amnrapa HeoOXoaumo

IMPOU3BOAUTL B COOTBETCTBUU C TpC6OBaHI/I$[MI/I cleayromux OCHOBHBIX TOKYMCHTOB!
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@enepanbhblii 3ak0oH PO Ne 116-03 «O mpomblieHHON 0€301macHOCTH
OMAaCHBIX MPOU3BOJICTBEHHBIX 00BEKTOB» OT 21.07.1997 1.;

Tpynosoii konekc PO (denepanbubiii 3akon Ne 197-d3 ot 21.12.2001 1.);
I'OCT 12.1.004-91 CCBT. Iloxapnas 6e3onacHocTb. OO01IME TpeOOBAHUS;
I'OCT 12.3.033-84 CCBT. Crpoutenbhbie MamuHbl. OOume TpeOoBaHUs
0€30MMacCHOCTH MPH UX IKCIUTyaTalluH;

I'OCT 12.4.011-89 CCBT. CpencrBa 3amurthl padoTaromux. OOmue
TpeOOBaHUS U KIacCUDUKAIINS;

CHulI 12-03-2001 bezomacHocTh Tpyna B ctpoutenserBe. Yacts 1. O0mue
TpeOOBaHMUS;

CHull 12-04-2002 be3omacHOCTh Tpylna B cTpouTenbcTBe. Yacth 2.
CrpoutenbHOE IPOU3BOICTBO;

BCH 31-81 MHHcrpykiuss 1o MNpPOU3BOACTBY CTPOMUTENBHBIX padoOT B
OXpaHHBIX 30HAaX MAarucCTpajbHBIX TPyOONpoBOAOB MuHHCTEPCTBA
He(TAHON TPOMBIIIICHHOCTH;

CIT 12-136-2002 besomacHOCTh TpyAa B CTPOHUTENLCTBE. PemieHus 1o
OXpaHe TpyJa U MPOMBIIUICHHON 0€30MacHOCTH B MPOEKTaX OpraHU3aIUH
CTPOMUTENBCTBA U MPOEKTaX MPOU3BOJICTBA padoT;

CII 2.2.2.1327-03 CaHuTapHO-3MHIEMUOTIOTUIECKUE npaBuia.
['uruenndeckne TpeOOBaHMS K OpraHU3aIMN TEXHOJOTHYECKHUX MPOIIECCOB,
IPOU3BOJICTBEHHOMY 000PY/I0OBAaHUIO U pab0OYeMy HHCTPYMEHTY;

I1b 10-382-00 IlpaBmma ycTpoiicTBa W 0O€30MaCHOW AKCIUTyaTallud
IPy30MObEMHBIX KPAHOB;

I1b 10-157-97 TlpaBuna ycrpoiicTBa u 6€30MacHON IKCILTyaTallid KPaHOB-
TPyOOYKIaTUYUKOB,;

[TpaBuita ycrpoiicTBa anektpoyctanoBok (I1Y D). Uznanus 6, 7;

[IOT P M-012-2000 MexoTpaciieBble TpaBWiIa MO OXpaHE Tpyda MpU

paboTe Ha BHICOTE;
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e [IOT P M-026-2003 MexoTpacieBple MpaBuia MO OXpaHe Tpylda MpU
JKCIUTYaTallMu Ta30BOI0 XO3SMCTBA OPTaHU3ALNM;

e CanlluH 2.2.3.1384-03 TI'urueHudeckue TpeOOBaHUS K OpraHU3aAIUU
CTPOUTEIHLHOTO MPOU3BOJICTBA U CTPOUTEIILHBIX PadoT;

e (CanlluH 2.6.1.2523-09 HopMmsbl paananinoHHON 6€30MaCHOCTH;

e JlpaBuna mnporuBomoxkapHoro pexuma B Poccuiickon @enepanun
(ytB. moctanoBieHueM IIpaButensctBa Poccuiickoit denepanmu ot 25
ampens 2012 r. N 390);

e PJ1-13.110.00-KTH-319-09 IlpaBuna Oe30macHOCTH MpPHU SKCIUTyaTalluu
MarucTpajibHbIX HE(TEIPOBOIOB;

e PJI-13.100.00-KTH-225-06 Cucrema opranu3zaiuu padoT o oxpaHe Tpy/a
Ha He()TEPOBOIHOM TPAHCIOPTE;

e PJI-13.100.00-KTH-306-09 Cucrema  opramm3anmud  paboT 1O
IPOMBILUIEHHOM 0€30I1aCHOCTH Ha HEPTETIPOBOJHOM TPAHCIIOPTE;

® [IPOEKT IPOU3BOJICTBA padOT.
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3akJIloueHue

B pe3ynbrare nmpoBeAEHHOTO UCCIAEA0BaHMs ObUIM BBIIIOJIHEHBI TTOCTABJICHHbBIE

3aJa4n:

beuti  uW3ydyeHbl  OCHOBHBIE  HOpPMAaTUBHbIE  TpeOOBaHHUS K
IIPOEKTUPOBAHMUIO, COOPYKEHUIO ITOZBOJHOTO nepexona
MarucTpaibHOTO HedTenpoBoja. beuia mpencraBieHa kiaccuguKaims
[TIIMH.

beul mpoBeneH aHanM3 TEXHOJOTWMM OpraHu3aluil  CTPOUTEIHCTBA
[IIIMH Ha ocHOBE POCCUMCKUX U 3apyOEKHBIX MCTOYHHUKOB. Y CIOBHO
BCE TEXHOJOTMM MOXHO pa3leiNTh Ha JBE OCHOBHBIE TIPYIIIBL:
TpaHIIEHbIE U OECTpaHIIEHHBIE.

beut mpencraBnen Ttexnonornueckut pacuer IINIMH, B kortopeii
BXOJISIT: pacyeT TOJIIMHBI CTEHKH TPyOOIpOBOJA, pacyeT MPOYHOCTH
TpyOONIpOBOJa, pacyeT Ha YCTOMYMBOCTH TpyOOMNpoBOAa MPOTUB
BCIUIBITHS.

beuio  mpoBeneHO  00OCHOBaHHME ~ BBIOPDAHHOM ~ TEXHOJOTMU U
o0opynoBanus st coopyxenust [IIIMH wepe3 p. Anrapa. IIpunarteii
KOMIUIEKC TE€XHHYECKMX MEPONPUATUN IPU TPAHIIEHHOU TEXHOJIOTUU
MPOKJIAJKK Tepexona uepe3 p. AHrapa mo3BOJISET OOECHeYUTh
HKOJIOTMYECKYI0 W MPOMBIIUICHHYI0 0€30MacHOCTh AKCIUTyaTalllH
HedTerpoBoia CoriaacHo TpeOoBaHUAM 3aKoHoJaTeabcTBa PD. [pyrue
TEXHOJOTUHA CTPOUTENBCTBA IIEPEXOJa B [JAaHHBIX TIE€OJOTHYECKUX
yCIIOBUSX HE TMO3BOJAIOT B TMOJHOW Mepe OO0ecneduTh Oe30IacHoe
MPOU3BOJICTBO pabOT M JKCIUTyaTallMio B AaibHedmeM. Takke naHHas

TCXHOJIOTHUA ABJISICTCA MCHEC SanaTHOﬁ 10 CpaBHCHHUIO C JPYTHUMMU.

HephmennnAndn yene2z N AH2nnn

TexHonoeuu u odopydoBaHue dna coopyxeHuss nodBodHozo nepexoda Mazucmpa/ibHO20
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Ipuioxkenue A

Tabmuma A.1 - bammacTupoBka y4acTKOB MPOEKTUPYEMOTO TPYyOOIIPOBO 1A

No IMTuker IHKeT KoHIA Tum Komnuaectno,

Hayaja mrT. (Tpymni — [ITar, m
/1 yuactka ydacTka puUrpysa s TIKBY)
1 IT1K3680+90,0 I1K3683+18,0 [IKBY 8 28,5
2 I1K3684+18,0 I1K3684+50,0 BYOT 5 6,4
3 IT1K3684+50,0 I1K3684+95,0 BYOT 8 5,63
4 [TK3684+95,0 ITIK3687+46,5 BYOT 33 7,62
3) [TK3687+46,5 [1K3688+00 BYOT 9 5,94
6 [TK3688+00 [1K3688+47 BYOT 7 6,71
7 [1K3688+47 [1K3689+00 BYOT 8 6,63
8 [TK3689+00 [1K3690+23 BYOT 17 7,24
9 [1K3690+23 [1K3692+35 yby 78 2,72
10 [1K3692+35 [1K3705+90 yby 487 2,78
11 | I1IK3705+90 [TIK3708+50 uby 95 2,74




IHpuiaoxenue b

Tabnuna b.1 - Kateropun yuyacTkoB MarucTpajibHbIX TPyOOIIPOBOJIOB

IIepexoapl uepe3 BOAHBIE IIPErpaIbl

Kareropus yyacTkos npu
IPOKJIaJKe HEPTEPOBOIOB U

He(TEenPOAYKTOIIPOBOIOB

HOA3€EMHON HaJI3eMHOU

CYJIOXOJIHBIE - B PYCJIOBOM YaCTH M MPUOPEIKHBIC yIACTKH
JUTMHOM HE MEHee 25 M KaxIbli (0T CpeaHEMEKEHHOTO

TOPHU30HTA BOBI) IIPH JHAMETpe TPyOOIpOBOaa, MM:

1000 u Ooiee

menee 1000

HECY/I0XO/IHbIE IIIMPUHOMN 3epKalia BOJbI B MEKEHb 25 M 1
OoJee - B pyciIOBOI 4acTH U MPUOPEKHBIE YUACTKHU JAJTUHON
HE MeHee 25 M Kax/Ibli (OT CpeJHEMEKEHHOT0 TOPU30HTa

BOJIbI) IIPU IUAMETpe TPyOONpPOBOIA, MM:

1000 u Ooiee

menee 1000

HECYJIOXO/IHbIE IIUPUHOMN 3epKaja BOAbl B MEXKEHb 110 25 M -
B PYCJIOBOM YaCTHU, OPOCUTEIBHBIE U IEPUBALIMOHHBIE

KaHaJIbl

TOpHBIE MMOTOKHU (PEKH)

MOMMBI PEK 110 TOPU30HTY BBICOKUX BoA 10%-HoM

00€CIeYeHHOCTH IIPU AUAMETPe TPYOOIIPOBOJIA, MM:

700 u Goitee

menee 700

Vyactku npotsikeHHOCTHIO 1000 M OT TpaHull TOPU30HTA

BBICOKHUX BOJ 10%-HOU 00eCIIeYeHHOCTH




IHpuioxenue B

Tabnuna B.1 — [ToTpe6HOCTH B OCHOBHBIX CTPOUTENIBHBIX MAIIMHA U MEXaHU3MaX

HaumenoBanue Kpartkas xapakrepuctuka | KomugectBo mamus, mT | TexHomornueckuii mpouecc
1 2 3 4

ONeKTpOoCTaHIUSA moIHocTeTh 100kBT 4 DnexTpoodecedeHue

nepeABHKHAS CTPOUTENBCTBA

DNeKTpOCTaHINSA MOIITHOCTETH 60KBT 2

TepeIBIKHAS

DNeKTpOoCTaHINSA MoOIIHOCTETE 30KkBT 2

HepeIBIKHAS

ArperaT HaIlOTHUTENBHEIH | Tp-Tb 150M3/gac 4 I'unpaBnuueckoe

ArperaT onpeccoBOUHBIH nofaua 25m3/4ac 2 UCIILITAHNE, OYHCTKA,
JIUarHOCTHKA

Kommpeccop nepensrkuoit | masienue 2,5 MIla/ np- 5 CHa0>XeHHe CKaTbIM

C JIBUTaTeNneM BHyTpeHHero | Tb 37,8 M3/MuH BO3JlyXOM

CrOpaHus

Kommpeccopnast cranius nasnenue | MITa/ p-Tb 1

100Mm3/4

ABTOMOOUIIL-CAMOCBAJI r/m 131 20 HocraBka 1 BbIBO3
CBIITyYHUX TPY30B

ABTOMOOUIIL GOPTOBOH r/m 10 T 4 HocraBka rpysos

ABTonmucTepHa Emkocts 12 M3 2 JocTaBka BOAEI

ABTOOETOHOCMECHUTEIIb Ha BwmectumocTs Oapabana 5- 1 JlocTraBka, cMelIcHHE

0e3e aBTOMOOMIIA 7 M3 pactBopa

[InereBo3 Ha r/m 1271 2 JloctaBka, epeBo3ka Tpyo

ABTOMOOWJIEHOM X0y

[Monynpuuen oodiero r/m 151 1 JlocraBka, nepeBo3ka

Ha3HAYCHUS TPYy30B

[Tonmympunen-TsaxenaoBo3 r/m 60T 4 JlocraBka, mepeBo3ka

[OnyIIPULIEN-TSAKETOBO3 r/m 40T 2 KpYNHOrabapuTHBIX
TSDKEJIOBECHBIX TPY30B,
CTPOUTENIbHOW TEXHUKU

TpaxTop TpeneBOYHBIN 81 kBt (110 m.c.) 2 PacuucTku Tpaccel oT

Jleconorpy3ank 2 JIECOPACTUTEIbHOCTH

MoTomnuna Hpyx6a 6

Tsrau 10 TpancnopTupoBaHue
TEeXHUKH, 000pyLOBaHHA

Katok noposxHblit Macca 8t 1 YnoTHeHue rpyHTa

IIPULIETIHOM, KYJIauKOBBII HACBIU

Katok noposxHblit Macca 10T 1 Y1ioTHeHue rpyHTa

camoxoaHsi 10 T HACBINH

Bbynbnozep Momnocts 57 kBT 1 Pacuncrka npaa,
IUTAHUPOBKA TPYHTA

Bynbnozep Momnocts 118 kBt 1 Cpe3ka, NJIaHUpOBKa,
nepeMeIeHne TpyHTa

Bbynbnozep Momnocts 300 kBT 2 Cpe3ka, NJIaHUpOBKa,
nepeMeIeHne TpyHTa

Kopuesartenpb — cobuparens | MomHocts 118 kBt 1 Kopueska u crpebanue

C TPaKTOpPOM HeH

Hacoc rpsizeBoit Ip-t6 120 M3/4ac 1 Bonootnus u

CaMOBCaChIBAIOIINI BOJIOTIOHIDKEHHE

YcranoBka 1ist oTkpeiToro | IIp-te 700M3/4ac 1 JI1s OTKpBITOrO

BOJIOOTIINBA Ha Oa3e BOJIOOTJIMBA

TpakTopa




[Tponmomkenue Tabnuipsi B.1

DKcKaBaTop Emk. xoBmia 0,65M3 2 VY CcTpoHCTBY HOABE3IHBIX
OJTHOKOBIIOBBIH JIOPOT CHE3OB C 1OPOT
TUPABIMYECKUNA Ha
TYCEHUYHOM XOIly
DKcKaBaTop Ewmx. xoBma 1,0m3 6 Pazpabotka rpyHTa
OJIHOKOBILIOBBII Ha
TYCEHUYHOM X0y
DKCKaBaTop Emxk.xoBma 1,25m3 4 Pa3paboTka moBoHOM
OJITHOKOBIIIOBBIH C TpaHIIen
yATHHEHHOHU cTpenoi (18m)
ITeckocTpyiiHas ycTaHOBKa 2 O4ucTKa TOBEPXHOCTH
nepes; HaHECEHHEM
M30JLIINHT
ABTOTIOTPY34HK OOPTOBOK | T/ S5 T 2 VYknanka GpyHIaMEHTOB,
OJIOKOB, TTOTPY30-
pa3rpy304HbIC PAOOTHI
Bubparop riyOnHHBIN MomHocTh 1,0 kBT 1 YmnorHeHue OETOHHOM
cMmecH
Kpan Ha aBTOMOOHIEHOM r/m25T 2 [Horpy3o-pa3rpy3ounsie
Xxony paboTsl
Kpan Ha aBTOMOOHIIEHOM r/m10T 2 [Horpy3o-pa3rpy3ounsie
X0y paboThI
Kpan tpyboyxmagauk r/m92 T 8 VYxknanka TpyOonpoBoaa B
TpaHIIEIo, IOTPY30-
pa3rpy304Hble MOHTa)KHBIE
paboTsl
Kpan tpyOoykmagunk r/m32T 2 VYxinagka TpyOoonpoBo/a B
TpaHIIeI0, IOrPy30-
pas3rpy304HbIC MOHTa)KHBIE
paboTsl
JleGenxa TsroBas ¢ Trosoe ycuiaue 50T 10 [No3unmonupoBanue
MOJINCTIACTOM IUIaBILIOMIAIOK,
MOHTa)KHBIE PaOOTBHI
OTo0JIOBOK IS LIIT. 1
MIPOTACKUBAHUS TIOKEpa
muaM. 720x14
Bononasnas cranmus Ha CaMOXOJHOM 0OoTe 3 Boponaznoe obcnenoBanue
MourHocThio 110kBT [IIMH
Bonomnasssiii 60T 3
Boponasnoe cHapsokeHue 12
JleGenka Tsrosas Tarosoe ycunue 150t 1 [IporackuBanue arokepa
ITonToOH (cO0pHO- r/m 100 T 4 ITonnepsxanue Ha BozE
pa30opHBIii U3 5-TU YacTei) 3KCKaBaTOpOB
ITonToH (cO0pHO- r/m40 T 5 Br1B03 pa3paboTaHHOTO
pa30opHBIii U3 5-TU YacTei) rpyHTa
ITonToH (cO0pHO- r/m 100 T 3 ITonnepsxanue Ha BozE
pa30opHBIii U3 5-TU YacTei) TUAPOMOJIOTA U
Arperat cBapo4HbIi 4-X MouTHOCTh 132 kBt 2 CaapoyHble pabOTHI
IIOCTOBOM
Armmapat peHTIreHo- TOJILIMHA 2 KonTtpois xauecTBa
nedekrockonuuecKuii HPOCBEYMBAEMOT0 MeTaslia CBapHBIX COeIMHEHUN
25MM
ArnmapaT peHTT€HOBCKHUH TOJIIIAHA 2 KonTpons kauecTBa
IIPOCBEUNBAEMOI0 MeTaIa CBapHBIX COEIUHEHUN
30MM
AmnmnapaT cBapOYHBIH Hast Tpy© 700Mm 4 INonmyaBTOMaTHUECKas
cBapKa
BrinpsMuTens cBapoUHbIi 6 INonmyaBTOMaTHUECKAS,
py4Has cBapka
Hedexrockomn 2 Kontpois xauectBa

YTpPa3ByKOBOI

CBApPHbIX COGHI/IHCHI/Iﬁ




[Tponmomkenue Tabnuipsi B.1

JlabopaTopust KOHTPOJIS BBICOKOIIPOXOANMAs, 2 KoHTponb kauecTBa

CBapHBIX COCTUHEHUN TIepeIBIKHAS CBapHBIX COCTUHEHUN

¥YcraHoBKa 11 MOAOrpeBa T=350°C, mnsa Tpy0 nuam. 2 CapoyHbIe pabOTHI

CTBIKOB 700m

LenTpaTtop BHyTpeHHUH s TpyO muam. 700Mm 2 Co6opxka, cBapka Tpyo

TUAPABINYECKUI

LlenTparop HapyXHBIN s TpyO muam. 700Mm 2

BypoBas ycranoBka BTC-150(BTC-2, BCB-3) 1 IIpousBoncTBO

B3pbiBHAs MammHa 1 OypOB3pBIBHBIX paboT

[lepenBmkHOM cKan CBM-3A 2

B3PBIBUATHIX MAaTCPHAIOB

Ob6cannas Tpyda 12

TI'unpomonor CAT HI130S 2 Pabotsl o 1podieHuto
HETab0aPUTOB, PHIXJICHHUIO
TPYHTOM

T'uppomonuTop nipou3B. 1 S5mM3/gac o 3 [TonOuska rpyHTa nox

TpyHTY TpyOOIPOBOA
ABTOOYC BaXTOBBIN BMecT. 20 uenoBek 4 [TepeBo3ka pabounx




Ipuiaoxenue I'

Tabnuna I'.1 — UmxenepHo-reonorunyeckue yciaopus no oosexty [NIIMH

HaunmenoBanue

3HaueHune

ITouBeHHO-pacTUTENbHBIN
MTOKPOB, THIT/M

0,1

CoctaB rpyHTOB*

HUI — 2 I'nuna Oypas, OypoBaro-cepas Jierkas puieBaras TBepaas
ciabo3aropdoBaHHasl, C BKIFOUeHUAME rpasust 10 10%, ¢ nmpocioiikamu
MIECKa, CYNECH

NI — 3 CyrnnHok Oypblii, 0ypoBaTO-CEphI JISTKUH MbIJICBATHIH
TBEPABIN C MPOCIOSAMH IOJIyTBEPAOTO0 c1adb03aTopOBaHHBIH, C
BKITIOYCHUSAMHU TpaBus, Tabku U mebHs 1o 10 %, ¢ mpociolikaMu mmecka,
CYIECH, C MATHAMH OKEIC3HEHUS

HI'D — 6 ['paBmiiHBINA TPYHT C CyMEeCUYaHBIM 3aTIOJTHATEIEM;

HUI'J — 8 Cymecs xentoBato-cepas ImbIIeBaTas TBepaas
crmabo3aTopgpoBaHHAs ¢ IPOCTOUKAMH IIACTUYIHOM, C BKITIOUCHUSIMHA
rpaBusl, rasibku 10 10 %, ¢ npociioiikaMu necka, CyrJIMHKa;

NI - 9 CyramHOK OypHIiA, OypOBaTO-CEPHIA TSKEIBIH IBLIEBATHII
MSTKOIUTACTUYHBIN C IPAMECHI0 OPTaHIMIECKUX BEIIECTB, C
BKJIFOUEHUSIMU TpaBus, raiabku 10 10 %, ¢ mpocnoiikamu necka, Cynecu,
C TIATHAMHM OKCJIC3HCHHS,

NI — 12 CyrauHok OypoBaTo-Ccepblid, Oypblii JIErKHUii MbLIEBATHII
TBEPABI C IPUMECHIO OPraHMYECKUX BELIECTB, C BKIIIOYEHUSIMH LIEOHS,
npecBbl 10 15 %, ¢ maTHAMU OXKeJNe3HEHHs], ¢ IPOCIONKaMU MeCcKa,
CYIeCH, C PEIKUMH BKJIIOYSHUSIMU apTUJLUINTOB,;

NI — 123 Cynech npuieBaTas iIacTU4HAs (JIIOBHI)

NI — 14 Ilecox >xeNTOBaTO-KOPUYHEBBIN MBIJIEBATHINA CpeHEN CTENCHH
BOJIOHACBIILIEHUS U HACBIILEHHBII BOJOH IJIOTHOU € IIPOCIOMKaMHU
CYIECH U CYTIIMHKA

NI — 15 Ilecok kenToBaTO-KOPUIHEBBIH MEIKAN CpETHEH CTEeNeHN
BOJIOHACHIIICHNUS ¥ HACBHIIEHHBIH BOAOH IUNIOTHOH € MPOCIOWKAaMH MECKa
IIBUIEBATOTO, CYTIIMHKA

NI — 16 [Tecox kenToBaTO-KOPUIHEBBINH CpEeIHENH KPYITHOCTH CpeIHen
CTENCHHU BOJIOHACHIIIICHNS ¥ HACHIIIEHHbIH BOJJOH IIIOTHOH

NI — 18 Cynech mpuieBartast MeOCHUCTAs TBEpaast

NI — 183 Cynech npuieBatas mebeHUCTast TBepaas (IOBHIN)

NI — 19 Cynech meuieBartast MeOCHNUCTAs TUTACTHYHAS

NI — 193 Cynech npuieBatas mebeHUCTas TIIACTHYHAS (ITIOBUIN)

NI — 25 CyrmuHOK JeTKuil MbIIeBAThIN TBEPIBIN

NI — 253 CyrauHOK JISTKHUH MBIICBATHIA TBEPBIH (IITIOBHIA)

NI — 32 CyrnuHOK JISTKUH MBIICBATHIA MIEOCHUCTHIN TBEPABIA

NI 323 CyrnuHOK JIeTKUY TBUIEBATHIN IIeOCHUCTHII TBEPIBIN
(2mr0BMIA)

NI — 34 CyrnuHOK JIeTKU# MBIICBATHIA MEOMHUCTHIN

NI — 34 3 CyrnuHOK JISTKHI NBUICBATHIN MEOMHUCTHIH (ITIOBHIA)

NI — 56 M3BecTHAK CpeaHel MPOYHOCTH IUIOTHEIH BEIBETPEIBIN
pa3MsAryaeMslil ¢ IpOCIOAMHU Meprens MOHIKEHHOH MPOYHOCTH
TPEIIMHOBATHIN

HI™ — 51 N3BecTHAK NPOYHBIN IMJIOTHBIH BHIBETPEIIBIA pa3zMsTrdaeMblil
TPEIIMHOBATHIN;

NUI'D — 90 ['ane4HUKOBBIN IPYHT HACHIILICHHBIA BO/IOM, rajibKa
N3BEPKEHHBIX U METaMOP(UUECKHUX ITOPO] XOPOIIO OKaTaHa

HI" — 1053 /IpecBsaHBIN TPYHT CpeIHEN CTENEHU BOJOHACHIILIEHUS
(amroBHiA), IpecBa 0CaIOIHBIX MTOPOJT

NI — 120> [llebeHNCTHIN TPYHT MaJION M CPETHEH CTETIeHH
BOJIOHACKIIIIEHUS (IJTIOBUI), EOEHb 0CAI0YHBIX TTOPOJT
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NI — 128 [lle6eHNCThIN TPYHT 3aM0JHHUTENb CYNeCh IIaCTUYHAs

NI — 128> [1{eOeHKCTI TPYHT 3aMOIHUTENb CYNECh IaCTHYHAs
(aumroBwHIA)

NI — 211 JTonoMHT HOHIKEHHOH MPOYHOCTH Pa3MATrdaeMBbIN
BBIBETPEJIBI MHTEHCHBHO TPEIIMHOBATHIN

NI — 212 JIonoMHUT MaJONPOYHBINA pa3MsrdaeMblii BBIBETPEIbII
MHTEHCUBHO TPEIIUHOBATHII

NI — 213 lonoMuT cpeaHel IPOIHOCTH Pa3MATIaeMBbIi
CITa0OBBIBETPEIBIHf HHTEHCUBHO TPEUIHHOBATHIN

NI — 214 JlonoMuT NIPOYHBIN Hepa3Msr4aeMblid clIaO0BBIBETPEIbIN
WHTCHCHBHO TPEIIMHOBATHIN

IToa3zeMHBIC BOBI HA MIEPHO.T U3BICKAHHK (MO — CEHTIOpE 2012
T') Ha U3BICKMBAEMOM YYaCTKE TPACChI PACIIPOCTPAHCHBI HE
MTOBCEMECTHO.

YpOoBEHb TPYHTOBBIX BOJ,

o Ha naumax nox0uH cTOKa, BOJINU3H YPE30B PEK U bEB
HOSIBJICHHE/yCTaHOBUBILIHHCS, JUHHIN ) yp p py4

ITO/I3eMHBIE BOABI 3aeratoT Ha rimyoune ot 0,1 g0 0,3 M; Ha

M
CKJIOHAX JIOXKOMH cTOKa Ha riyoune ot 0,1 10 4,5 M; Ha
npaBoOepexHol noiimMe p.Anrapa ot 1,8 10 5,8M.
['myOnHa ycTaHOBUBIIETOCS YPOBHS TPYHTOBBIX BOI — 2,2 M.
MaxkcumalibHas TiyouHa
4,61

CC30HHOT'O IpOMEpP3aHusl, M

MakcuMmanbHas TiryOnHa
CE30HHOT'0 MPOTanBaHus (Ha
Y4aCTKax pacupoCTPaHECHUS Yuactku MMI' oTCyTCTBYIOT
MMI Ha GeperoBbix
y4acTKax), M

* Kareropus mo cinoxsaoctu paspadotku mo ['DCH 81-02-01-2001.

[Ipumeuanue — B Hacrosmieit TabauIe IPUMEHEHBI CIIEAYIOIINE YCIOBHBIE 0003HAYCHNUS:
UI'D — uHXeHepHO-Te0J0rH4E€CKHUH 3JIEMEHT;

MMI" — MHOTOJIETHEMEP3JIbIA TPYHT.




