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Pe3yabTaThl 0cBOeHHMS 00pa30oBaTe/IbHOM NIPOrPaMMBbI

YHnBepca.nbm,le KOMIICTCHIIMH BBINYCKHUKOB U HHIUKATOPBI UX TOCTUXKCHUSA

Karteropus xomnereHnmii

Koa m HamMeHOBaHHe KOMIIETCHITHH

I/IH}IHKaTOle JOCTHKCHUA KOMIIECTCHIIMH

CucremMHoe u KPUTHYECKOE MBIIUIECHUE

YK(Y)-1. CtocoGHOCTh OCYIIECTBIATh TOUCK,
KPUTHYECKUI

aHanu3 NPOoOIEeMHBIX CUTyalluil HA OCHOBE CUCTEMHOTO
M0JIX0/1a, BEIpa0aThIBATh CTPATETHIO ICHCTBHUMA

N.YK(Y)-1.1. AHanu3upyeT npobJeMHYI0 CUTyallIo KaK CUCTEMY, BBISBIISS €€
COCTABJISIIOLINE M CBA3M MEXIy HUMU

N. YK(Y)-1.2. Onpenenser npobensl B HHGOpMALUH, HEOOXOIUMON AT PELICHUS
poOJIEeMHOH CUTYaIUH, U MPOSKTHPYET MPOLECCHI 10 UX YCTPAHEHHIO

N.YK(VY)-1.3. Pa3pabatsIBaeT cTpaTeruio pemeHns npoOIeMHON CUTyaIlii Ha OCHOBE
CHCTEMHOTO ¥ APYTUX COBPEMEHHBIX MEXANCIUILTMHAPHBIX OIX0JI0B; 000CHOBBIBAET
BBIOOp TEMBI HCCIIEIOBAaHHUI Ha OCHOBE aHANN3a SIBJICHUI U ITPOLECCOB B KOHKPETHOM
00J1aCTH HAYYHOTO 3HAHHS

N.YK(Y)-1.4. Mcnonp3yeT J0TUKO-METOAOIOTHYECKUI HHCTPYMEHTapHil IS
KPUTHYECKOH OLICHKH COBPEMEHHBIX KOHUEMIHUH B CBOCH MPeAMETHOH 00IacTH

Pazpabotka u
peau3anus IpOeKTOB

YK(VY)-2. CnocoOHOCTE yIpaBiIiaTh NPOEKTOM Ha BCeX
Tamax ero >KU3HEHHOTo UK

N.YK(Y)-2.1. Onpenensiet mpobiieMy  CIIOCO0 e PELICHUS Yepe3 pean3aluio
[IPOEKTHOTO YIIPaBJIEHHs

N.YK(VY)-2.2. Pa3pabaTbiBaeT KOHLEIIHIO IIPOEKTa B paMKax 0003HaYeHHO IPOOIEMBI:
(bopMynHpyerT 11elb, 3a]1a4i, 0O0CHOBBIBACT aKTYaJIbHOCTh, 3HAYMMOCTb, 0’KHIACMBbIC
PEe3yJIBTaThl M BO3MOKHBIE Chepbl UX PUMEHEHHS

N.YK(Y)-2.3. OcyuiecTBisieT MOHUTOPHHT 32 XOJIOM peai3aluy MIPOeKTa, KOPPEKTHPYET
OTKJIOHCHHSI, BHOCUT JOTIOJHUTEIbHBIC I3MEHEHHS B IUIAH PeasI3alliy IPOeKTa

Komanpgnas pabota u

YK(VY)-3. CrtocoOHOCTh OpTaHU30BBIBATh U PYKOBOIUTH

N. YK(V)-3.1. [Inanupyet u KOPPEKTUPYET CBOIO COIMANBHYIO U MPOPECCHOHATBHY IO

JHIEPCTBO paboToit koMaHIbl, BeIpabaThiBasi KOMAaHHYIO CTPATETHIO JeATEIBHOCTD C Yy4ETOM HHTEPECOB, OCOOCHHOCTEH MOBEICHUS] 1 MHEHHH JIIOJIeH, ¢
JUISL TOCTHOKEHUST KOTOPBIMHU pabOTaeT ¥ B3aNMOJICHCTBYET
MTOCTaBIICHHOW TEITH N.YK(Y)-3.2. Opranmsyert AUCKYCCHH TIO 33/IaHHOI TeMe M 00CYKIICHHE pe3yTbTaTOB
paboThl KOMaHIbI
N.YK(Y)-3.3. [Inarnpyet KOMaHIHYIO paboTy, pactpeienseT MOPYICHUS U ACIEerHpyeT
HOJIHOMOYHSI YJICHaM KOMaH/IbI
KommyHuxanus YK(VY)-4. CnocoOHOCTh IPUMEHSTH COBPEMEHHBIE N.YK(Y)-4.1. Pemaer KoHKpeTHBIE 3a/1au¥ NPO(HECCHOHATBHOM AESTENEHOCTH Ha OCHOBE

KOMMYHHKaTHBHBIE TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPAaHHOM(BIX) SI3bIKe(aX), I aKaJIEMHYECKOTO U
poecCHOHATBHOTO

B3aUMOJCHCTBHSA

aKaJeMHUYECKOr0 1 IPO(EeCCHOHATBHOTO B3aUMOACIHCTBHS C Y4ETOM aHaIn3a MHEHHH,
TIPEUTOKeHUH, HAEH 0TeUeCTBEHHBIX 1 3apYOEKHBIX KOJIIET

N.YK(Y)-4.2. CocTaBmseT, MEPEeBOTUT U PEIAKTHPYET Pa3INUHbIe aKaJIeMIUECKHe TEKCTHI
(pedepartsl, acce, 0030pHI, CTATHU | T.11.)

N.VK(Y)-4.3. IlpeacrasnsieT pe3yIbTaThl aKaJAeMHIECKON U MPpodeccnoHaIbHON
JACATEIIBHOCTU HA pa3IMYHbIX Hay'-leIX MEPONIPUATUAX, BKIIFOYAsL Memayﬂapom-n,[e

N.YK(Y)-4.4. [lnanupyeT u OpraHu30BBIBACT COBEIIAHMUS, ICIOBBIC OECEIbl, TUCKYCCHH
T10 3aJaHHOIT Teme;
ApTYMEHTHPOBAHHO M KOHCTPYKTHBHO OTCTaWBAET CBOIO TOYKY 3PEHHs], MO3UIIHIO, HICHO B
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Karteropusi komnereHuuii

Ko 1 HaHMeHOBaHHe KOMIIETEHIIMHU

I/IHHﬂKaTOle JAOCTHKCHUA KOMIICTCHIIMH

aKaJeMHUYECKUX U PO(PECCHOHABHBIX UCKYCCUSX Ha FOCYAapCTBEHHOM M HHOCTPAHHOM
SI3BIKAX

MexKyIbTypHOE
B3aUMO/JICHCTBHE

YK(V)-5. CnocobHOCTs aHAIN3UPOBATh ¥ yUUTHIBATH
pa3Ho0Opasue KyJIbTyp B IIPOLECCE MEXKYJIBTYPHOTO
B3aMOJICHCTBHUS

N.YK(Y)-5.1. OcymiecTBisieT mpoecCHOHATBHYO U COIHMATBHYIO ICATEIFHOCTD C
Y4ETOM OCOOEHHOCTEH MOBEICHUS 1 MOTHBAIMH JIFOJIEN Pa3sIMIHOTO CONUAIBHOTO U
KyJIbTYpPHOTO TIPOMCXOKICHUSI, B TOM YHCIIE 0COOEHHOCTEN JIETIOBOM U 0OIIEH KyIbTYphI
MPECTABUTENEH IPYTHX ATHOCOB M KOH(beCCHH

Camoopranuzanus u
camopa3BUTHE (B TOM
qHcIe

3JI0pOBbE COEpeKEHHUE)

VK(V)-6. CiocoOHOCTh ONPeessaTh U pealn30BbIBaTh
MIPUOPHUTETH COOCTBEHHON EATEIBHOCTH U CIIOCOOHI ee
COBEpIICHCTBOBAHUS Ha

OCHOBE CaMOOLICHKH

N.YK(Y)-6.1. AHanu3upyeT UCIOJIb30BaHUE PabOYero BpEMEHH B IIUPOKOM CIIEKTpe
JesATEIbHOCTH: IUIAHUPOBaHNe, paclpeieieHne, TOCTaHOBKa IIENIeH, elernpoBaHne
TIOJTHOMOYHH, aHAJIN3 BPEMEHHBIX 3aTpaT, MOHUTOPHHT, OpTaHN3alus, COCTaBICHHE
CIIMCKOB U pacCTaHOBKA IPHOPUTETOB

N.YK(VY)-6.2. Coueraer BHIIOJIHEHUE TEKYIIHX IPONU3BOACTBEHHBIX 33124 C MOBBIIICHUEM
KBaNM(HKAIMN;, KOPPEKTUPYET IUIAHBI B COOTBETCTBUH C HMEIOIIMMHUCS PeCypcaMu

N. YK(V)-6.3. [ImanupyeT npodecCHOHaTbHYI0 TPAEKTOPHIO C YIETOM 0COOEHHOCTEH Kak
poeCCUOHAIBHOM, TaK U IPYTUX BUJIOB AEATEIbHOCTH M TpeOOBaHUM phIHKA Tpya

OomenpogeccuoHalbHbIe KOMIETEHIIMH BBIMYCKH

HKOB U MHAUKATOPbI UX JOCTUKCHUSA

Karteropusi komnereHnmii

KO}I 1 HAUMCHOBAHHEC KOMIICTCHIIUHU

I/IH}IHKaTOle JAOCTHKCHUA KOMIICTCHIUHA

[MpumeHenne GpyHIaMeHTaIbHBIX 3HAHUN

OIIK(Y)-1. CiocoGHOCTH periaTh MPOU3BOACTBEHHBIE U
(unm) BccenoBaTeNbCKUE 3aJa4l Ha OCHOBE
(yHIaMeHTaIbHBIX 3HAaHUK B He(Tera3oBoi o0macTu

N.OTIK(Y)-1.1. JleMoHCTpUpPYET HABBIKH (HHU3UUCCKOTO M MPOTPAMMHOTO MOJICTHPOBAHHUS
OTZAENBHBIX (PParMEeHTOB MpoIecca BEIOOpa ONTHMAIBPHOTO BAPHAHTA AT KOHKPETHBIX
YCIIOBHH

N.OIIK(Y)-1.2. Ucnonp3yet pyHAaMEHTAIbHBIC 3HAHUS PO ECCHOHATBHOM
JEeATeTbHOCTH JUISl peIIeHHs] KOHKPETHBIX 3a/[ad He(pTera3oBoro Mponu3BOICTBA
N.OIIK(Y)-1.3. AHanu3upyeTr NpUYMHbl CHUXKEHUS KauyecTBa TEXHOJIOTHUECKUX
HPOLECCOB U npezaraeT 3G deKTHBHbIE CIIOCOObI HOBBIIIEHHUS KauecTBa NPOU3BOJICTBA
padoT NpH BHIIOJHEHHH Pa3JIMYHbIX TEXHOJOTHYECKUX ONeparui

TexHuyeckoe NpOEKTUPOBAHHE

OIIK(Y)-2. Crioco0GeH ocynIecTBISATh MPOSKTHPOBAHNE
00BEKTOB HEPTETa30BOTO IPOU3BOICTBA

N.OIIK(Y)-2.1. Mcnomnp3yeT 3HaHKE alrOpuTMa OpraHU3alrH BEITOIHEHUS paboT B
mporiecce MPOeKTUPOBaHUS 00BEKTOB He()Tera3oBoii oTpacin

N.OTIK(Y)-2.2. ®opmynupyeT eIH BBIIOJTHEHHS PadOT U peajiaraeT ImyTH X
JIOCTHIKCHUS

N.OIIK(Y)-2.3. Beibupaer cOOTBETCTBYOLINE MPOTPaMMHBIE TIPOAYKTHI HJIM X YaCTH
JUISL pelIeHHs] KOHKPETHBIX MPOQecCHOHATIBHBIX 3a/1a4

OIIK(Y)-3. Crioco6HOCTh pa3pabaThiBaTh
HAYYHO-TEXHUUYECKYIO, TPOCKTHYIO U
CITy)eOHYI0 JIOKYMEHTAIIHIO,

0OpMISITH HAYYHO-TEXHUIECKHE
OTYETHI, 0030PbI, ITyOJIMKAIINH,

N.OTIK(Y)-3.1. Aranusupyet HHGOPMAITUIO U COCTABIISET 0030Pbl, OTUETHI
N.OTIK(Y)-3.2. Bnaseet HaBbIKaMH aHATUTHYECKOTO 0030pa MPH MOArOTOBKE pedepaTos,
myOnukanuid 1 He MeHee 50 HCTOYHMKOB IPH MTOTOTOBKE MATUCTEPCKOM JHCCepTalui

peleH3Hu
PaGora ¢ OIIK(Y)-4. CriocoOHOCTh HAXOOUTh U IiepepadaThIBaTh N.OIIK(Y)-4.1. Onpenenser OCHOBHbIE HAIIPABIEHHs Pa3BUTHUS HHHOBAIIMOHHBIX
MHpopmMauuei MH(pOpManuio, TpeOyeMyIo Ui IPUHATHS PEILCHH B TEXHOJIOTHi1 B He()Tera3oBoii oTpaciu




Hay4YHBIX UCCIICAOBAHUAX U B HpaKTH‘IeCKOﬁ TEXHUYCCKOU
JACATCIIBHOCTH

N.OIIK(Y)-4.2. OGpabaTpIBaeT pe3yabTaThl HAYYHO-HCCIIEA0BATEIbCKON, IPAKTUIECKON
TEXHUYECKOH JIeATeIbHOCTH, UCIIONIb3YsI UMeIoIeecs 000pyIoBaHUE, TPUOOPHI 1
MaTepuabl

UccnenoBanue

OIIK(Y)-5. CriocoGHOCTE OlICHHBATh
Pe3yNbTaThl HAyIHO-TEXHHIECKHX
pa3paboTOK, HAyYHBIX HCCIEIOBAHIN H
000CHOBBIBATH COOCTBEHHBIH BBIOOD,
cUCTEeMaTU3upys U 0000mIas
JOCTHIKSHUSI B He(hTerazoBoii 0Tpaciu
1 CMEXHBIX 00JacTsIX

N.OTIK(Y)-5.1. Onpenensier Ha TpodecCHOHATEHOM YPOBHE 0COOCHHOCTH pabOThI
Pa3JIMYHBIX THIIOB 000PYAOBAaHMS M BBISBICHHE HEIOCTAaTKOB B €ro paboTe
N.OIIK(Y)-5.3. UaTepnpeTHpyeT pe3yIbTaThl Ta00paTOPHBIX M TEXHOJIOTHIECKIX
HCCIIENOBAHUIT IPUMEHHUTENBHO K

KOHKPETHBIM yCIIOBHAM

Wurerpanus HayKd 1
00pa3oBaHus

OIIK(Y)-6. CriocoOGHOCTh y4acTBOBATh B pean3aIliu
OCHOBHBIX U JIOMOJIHUTEIBHBIX TPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX IPOTPAMM, UCIIOJIB3YsI CIIEHATbHBIE

N.OIIK(Y)-6.1. [leMOHCTpUpPYET 3HAHUSI OCHOB IEJArOTUKU U TICUXOJIOTHHI
N.OTIK(Y)-6.2. JleMoHCTpUpPYET YMEHHE OOIATLCS C ayAUTOPHEH, 3aHHTEPECOBATh
ciyaTenei

Hay4HbIE U
npo¢eccCHOHaATBHBIC 3HAHHS

Hpotl)eccnonam,m)le KOMIETCHIHUH BLINMYCKHUKOB U MHAUKATOPbI UX JOCTUKCHUSA

Odaactsb u chepa
npodeccHOHATBHOI AesITeTLHOCTH

3anaua npodeccuoHaTbHOI
esATeJIbHOCTH

OcHoBaHue - npodeccuoHaIbHBIH
CTaHJAPT, AaHAJM3 ONBITA, (hopcaiiT

KO}I U HAUMCHOBAaHHE
KOMIICTCHIIUHA

I/IHIIHKaTOpI)I JAOCTHKCHUSA
KOMIICTCHIIMHA

e 1aroruIeCcKmit

Tun 3apa4 HpO(l)eCCHOHaJIbHOﬁ JACATCJIbHOCTH:

1 «O6pa3oBanue u Hayka» (B chepe
HAyYHBIX HCCIIEIOBAHMN)

1. Pa3paboTka METOINYECKUX
MaTepHAaJIOB, Ui 00eCTICYSHUS
MOATOTOBKH U ATTECTALIUH
CIIEI[HAINCTOB

01.004 IpodeccruoHambHBIH CTAHAAPT
«[lemaror npodeccrnoHaIBHOTO
00yueHus1, MpoPecCHOHATEHOTO
00pa3oBaHHs U JOTIOJTHUTEIHHOTO
PO eCcCHOHATTFHOTO 00pa30BaHUm,
YTBEpPIKJICHHBIN IPHKA30M
MuHHCTEpPCTBA TPYAA M COLIMATBHON
3amuThl Poccuiickoit ®enepanun

oT 8 centsops 2015 r. Ne 608u
(3apeructprpoBaH MUHHCTEPCTBOM
roctunuu Poceuiickoit ®@enepanun 24
ceHTs10ps 2015 1.,

peructpanuoHHEIH Ne 38993)

MK(Y) -1. CnocobeH pa3pabaTsiBaTh
METOANYECKOe 0OecTiedeHne As
TIEPBUYHON U NIEpUOINIECKON
MOATOTOBKH M aTTEeCTallN
CTIEUAIIICTOB B 00JIACTH JOOBIYN
YTJIEBOIOPOTHOTO CHIPBSI

N.IIK(Y) -1. YuacTByeT B pa3paboTke
METOJHYECKHX JOKYMEHTOB IO
BOIPOCAM MPOBEICHUsSI T€0JI0T0-
MIPOMBICIIOBBIX padoT,
MPOEKTHPOBAHHSI, OTIYETHOCTH,
MOATOTOBKH ¥ aTTECTallUK B 00J1aCTH
MPOMBIIIIEHHON 6€30I1aCHOCTH Ha
OMACHBIX IIPOU3BOACTBEHHBIX
00BEKTaX B Mpoleccax J00bIIH
YTJIEBOAOPOIHOTO CHIPHS




OT® G HayuHo-MeToqudeckoe u
y4eOHO-METOINYECKOe 0OeceyeHrne
peaM3aluy IporpamMm
npo¢ecCHOHATBEHOTO 00yUYeHHUs

Tun 3aga4 npodeccuoHAIbHOM JeATeTbHOCTHU:

TEXHOJIOTHICCKHI

19 JJoObrua,
nepepaboTKa,
TPaHCIOPTHPOBKA HE(YTH U raza

1.Opranuzanus U pyKoBOACTBO paboOT
0 JOOBIYE YIIIEBOAOPOJHOTO CHIPbS.

2.00ecrieyeHre ONEepaTHBHOTO U
HWHXXEHEPHOTO PYKOBOJICTBA
TEXHOJOTHYECKUM IIPOLIECCOM
no0pran HepTH, Ta3a U ra30BOTO
KOHJICHCaTa.

3.KoHTpous 1 CONPOBOXKICHNE
BBITIOJHCHHUS PabOT 10 TEXHUYECKOMY
00CITy’)KNUBaHHIO I PEMOHTY,
JTHATHOCTHYECKOMY 0OCIICI0BAHHUIO
000pyI0BaHHs IO TOOBIYC
YIJICBOJJOPOIHOTO ChIPBSL.

4.0Opranuzanyst 1 KOHTPOJIb 3a
MPOBECHUEM T'€0JIOT0-TIPOMBICIOBBIX
pabot

19.007 IIpodeccuonanbHblil cTaHAAPT
«Crnenpanuct mo 106s4e HeTH, raza
1 ra30Boro KoHzaeHcaTay (YTBepxIeH
npukazoM Munrpyna Poccuu ot
03.09.2018 Ne 574n);

OT® D «Opranuzanus pabot mo
J00OBIYE YTIEBOJOPOJHOTO ChIPhS»

OT® E «PykoBoacTBO pabotamu 1o
JOOBIYE YTIIeBOJOPOTHOTO CHIPhSD)

19.021 TIpodeccuoHanbHbIH CTAHAAPT
«Crienuasnmcet mo mpOMBICIIOBOM
reonorum» (Y TBEpKAEH NPUKA30M
Muntpyzaa Poccun ot 10.03. 2015 Ne
151n);

OT® B «Opranuszanus reojoro-
MIPOMBICIIOBBIX paboT»

TIK(V) -2. Criocoben

aHAJIM3UPOBATh U 0000IIaTh JaHHBIE O
paboTe TEeXHOIOTHYECKOTO
000pyI0BaHuUs, OCYIECTBIIATh
KOHTPOITb, TCXHUYECKOE
COTIPOBOK/ICHHE U yIPaBJICHUC
TEXHOJIOTHIECKUMHE POLIECCaMU
JOOBIYH YTIIEBOJOPOIHOTO CHIPbS

N.IIK(Y) -2.1. PykoBoaut
OpraHM3alMOHHO-TEXHUUECKUM
COIPOBOK/ICHIEM paboT o
BOCCTaHOBIICHHIO
paboToCmocoOHOCTH
He(Tera3onpoMbICIOBOTO
000pyIOBaHMUS MIPU IKCILTyaTalUH
00BEKTOB TOOBIYM HE()TH U Taza

IK(Y) -3. Crocoben

OLICHUBATh (P PEKTHBHOCTH
HWHHOBAIIMOHHBIX TEXHOJIIOTHIECKHX
peLIeHH B IIPOIECCe BBITOTHEHHS
NPOU3BOJICTBEHHBIX MOKa3aTeliel pu
pa3paboTKe U IKCIUTyaTaluu
HE(TSHBIX U ra30BBIX
MECTOPOXK/ICHUH YTIIEBOJJOPOIHOTO
CBIPbs

N.IIK(Y) -3.1. OnenuBaer
noBbIeHNe 3G HEKTUBHOCTH OOBIIH
YIJIEBOAOPOIHOTO CBHIPBS H
MIPOBE/ICHHUS T€0JIOTO-IIPOMBICTIOBBIX
paboT B mporiecce BHIMOTHEHUS
MPOM3BOJICTBEHHBIX MTOKa3aTeNeH Ipu
pa3paboTKe U SKCIUTyaTauu
HEe(TSHBIX U ra30BBIX
MECTOPOXKACHUI




TIK(Y)-4. Cnocoben
obecrednBaTh 6€30MACHYIO H
3¢ PEeKTUBHYIO IKCILTyaTalHUIo U
paboTy TEXHOIOTUIECKOTO
obopynoBanus HehTerazoBoi
oTpaciu

N.ITK(Y) -4.1. O6ecnieunBaeT

3¢ GEKTUBHYIO IKCILTyaTaIHIO
TEXHOJOTHYECKOro 000pyA0BaHUs,
KOHCTPYKIIHi{, 00bEKTOB, arperaros,
MEXaHU3MOB B IIpoIiecce JOOBIIH
YTIIEBOAOPOIHOTO CHIPHS B
COOTBETCTBUH C TPEOOBAHHUIMH
HOPMaTHBHOM JOKyMEHTAIN!

[K(Y)-5. CnocobeH yuacTBoBath B
YIIPaBIEHUH TEXHOJIOTHUECKHUMH
KOMIIJIGKCaMH, IPMHUMATh PELICHUS B
YCIIOBHUSAX HEONPEIEICHHOCTH

W.IIK(Y) - 5.1. PykoBoaut
MIEPCOHAJIOM NO/Ipa3AeIeHUNA 1O
J0OBIYE YTIIEBOIOPOIHOTO CHIPBS U
r€0JIOTO-TIPOMBICIIOBBIX PabOT B
mporiecce pa3paboTKu U
9KCIUTyaTallH HETSHBIX U Ta30BBIX
MECTOPOXKACHUN

Tun 3apau HpO(l)eCCHOHaJIbHOﬁ JACATCJIbHOCTH:

Hay‘-IHO-I/ICCJ'IeZ[OBaTeHLCKI/Iﬁ

19 JIo6brua,
nepepaboTKa,
TPAHCIIOPTHPOBKA HE(YTH M rasza

1.CocraBneHue TeKyIux 1
MePCTICKTUBHBIX TUIAHOB MO
MPOBEJCHHIO I'€0JIOT0-POMBICIIOBBIX
pabot

2.Pa3paboTka 1 KOHTPOJIb
BBITIOJTHEHUSI IPOU3BOJICTBEHHBIX
IUIAaHOB ¥ IIPOTpaMM Hay4HO-
uccnenosatenabckux pabot (HUP)
3.Pa3paboTka IIaHOBOM, MPOEKTHOHN U

19.007 TIpodeccuoHanbHbIH CTAHAAPT
«Crienranuct mo 100bye HeTH, rasa
¥ Ta30BOTO KOH/IeHcaTa» (Y TBepKIeH
npukazom Muntpyna Poccun ot
03.09.2018 Ne 574n);

OT® E «PykoBozacTBo paboTamu 1o
JOOBIYE YIIIeBOJOPOTHOTO CHIPhS)
19.021 TIpodeccuoHanbHbIH CTAHAAPT
«CrienuaimcT 1o mpoMBICIIOBON
reonoruu» (YTBEpKIEH NIPUKA30M

IK(Y)-6. CriocobeH npuMeHsTh
HOJTy4YeHHbIE 3HAaHMS JUTs pa3paboTKH
U peaM3aliy MPOEKTOB U HAY4HO-
HCCIIeTOBATEILCKUX paboT
Pa3IMYHbIX POLIECCOB
MIPOU3BOJICTBEHHOH AESATENBHOCTH Ha
OCHOBE METOJIMKH MPOEKTHPOBAHUS B
He(Tera3oBoi 0Tpaciu, a TakxKe
MHCTPYKTHBHO-HOPMAaTHBHBIX
JIOKYMEHTOB

WN.IIK(Y) -6.1. Pa3pabarsiBaer
TEeKyIllee U NePCIICKTUBHEIE IJIaHbI 110
3¢ PEKTUBHOMY TIPOBEICHUIO
re0JIOr0-MPOMBICIIOBBIX PadOT U
J0OBIYE YTTIEBOJAOPOIHOTO ChIPhs HA
OCHOBE METOJIUK U TPeOOBaHUIT
MIPOEKTHPOBAHUS B He(TEra30Boi
OTpAcCiH, a TAK)KE HHCTPYKTUBHO-
HOPMATHBHBIX JOKYMEHTOB




METOANYECKOM JOKYMEHTAINH JJIs
re0JIOr0-MPOMBICIOBBIX PabOT

Muntpyzaa Poccun ot 10.03. 2015 Ne
151n);

OT® B «Opranu3zanus reojaoro-
TIPOMBICJIOBBIX PaboT

OT® C «Pa3paboTka 1 KOHTPOIb
BBINOJTHEHNSI IPON3BO/ICTBEHHBIX
IUIAaHOB U IIPOTPaMM Hay4HO-
HCCIIeI0BATENBCKUX paboT»

[K(Y)-7. CnocobeH mpuMeHATh
COBPEMEHHBIE IIPOTPAMMHBIE
KOMILJIEKCHI JUIsl HAy4HO-
HCCIIeI0BATENBCKUX paboT 1
MIPOEKTHPOBAHMUS TEXHUIECKHX
YCTPOWCTB, aNlapaToB U MEXaHU3MOB,
TEXHOJIOTHIECKHUX MPOIECCOB B
COOTBETCTBHH C BEIOpaHHOH cepoit
po(heCCHOHAIBHOM AESTENBHOCTH

W.IIK(Y)-7.1. Pa3pabaTsiBaeT
[UIAHOBYIO, IIPOEKTHYO, HAyYHO-
HCCIIeI0BAaTENbCKY IO

U METOIUYECKYIO TOKYMEHTALIUIO
JUTSL T€OJIOTO-TIPOMBICIIOBEIX paboT 1
padoT 1o 100BIYE YTIICBOJOPOTHOTO
CBIPBS C IPHMEHEHUEM COBPEMEHHBIX
MIPOTPAMMHBIX KOMIUIEKCOB JJIs
MPOCKTHPOBAHHS TEXHOJIOTHUECKUX
MPOLIECCOB, IEPEBOOPYKEHHH,
TEXHUYECKHUX yCTPOUCTB, alaparoB U
MEXaHU3MOB B MpoIiecce pa3paboTKu
Y 3KCIUTyaTaluy HeQTIHBIX U
ra30BbIX MECTOPOXKICHHIHA




TOMSK TOMCKUNN
POLYTECHNIC MNONMNTEXHUYECKUN
UNIVERSITY MM YHUBEPCUTET

MUWHUCTEPCTBO HayKM 1 Bbicluero obpasoBaHuA Poccnitickoin Oefepaumn
bepepanbHoe rocygapcTteeHHoe aBTOHOMHOE
obpazoBaTefibHOE yupexaeHe Bbicllero obpasoBaHma
«HauunoHanbHbIN nccneqoBaTeNbCKnin TOMCKMIA MONUTEXHUYECKNIA YHUBEpcUTeT» (TMY)

[Ixoma M mxeHepHad 11IK0J1a IPUPOIHEIX PECYPCOB
Hanpasnenue noaroroBku (cnenuanbHocts) 21.04.01 Hedrerasosoe Jleno
OTneseHne MIKOIbL

(HOLI)
VTBEPX/AIO:
PykoBoautens OOII
(IMommuces)  (MHara) (®.1.0.)
3AJIAHUME
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAMOHHOH padoThI
B dopwme:
Marucrepckoi Iuccepraiuu
(bakanaBpcKoil pabOTHI, TUIIIOMHOTO MPOEKTa/pabOTHI, MATUCTEPCKON AUCCEPTAIINH)
Crynenry:
I'pynna DPUO
2bM9%4 ApxunoBy /Imutpuro Bukroposuuy

Tema paGoThI:

Amnanus BQ)CI)GKTI/IBHOCTI/I NPUMCHCHUS TUAPABIIMYCCKOI'O pa3phbiBa IJI1aCTa HA MCCTOPOKACHUN X

VYTBepxkIeHa NPUKa30M JUpeKTopa (1ata, HoMep) Ot 07.04.2021r. Ne97-4/c

CpOK caavyu CTyJCHTOM BBIIIOJIHEHHOMH pa6OTBIZ

TEXHUYECKOE 3AJIAHHUE:

Hcxoanble JaHHbIE K pa60Te TexHomornueckas cXEeMa pa3pa60TI<I/1
MCCTOPOKIACHUA X, TEKCTHI n rpa(bnqecxne

(Haumenosanue odvbeKmMa UCc1e008aHuUs Ul

NPOeKMUpPOBanUs, NPOU3E0OUMENbHOCHIb UL HAZPY3KA, MaTCpuajlbl OTYCTOB M MCCICAOBATCIBCKUX Pa60T,

pedicum pabomol (HenpepuléHblil, NepUOOUYECKUlL, (bOH JIOBasi U HAy4YHas JINTEPATypa, TEXHOJIOTHIECKHE

YUKIUYeCKULl U m. 0.); 8UO CbIPbs U MAMEPUAT U30ETUSL;

mpebosanus K npoOyKmy, uz0eiuio ui npoyeccy; ocoovle periiaMCeHTbl, HOPMAaTUBHBIC NJOKYMCHTBI

mpeboBanus K 0COOEHHOCMAM (YYHKYUOHUPOBAHUS
(aKCnayamayuu) 06vekma uu uz0enus 8 niaHe
besonacnocmu SKCNIyamayuy, IUAHUA HA OKPYHCAIOWYIO
cpeody, sHep2o3ampamam; IKOHOMUYECKUN AHAIU3 u m. 0.).




IHepeyensb moaJiekaImx
HCCJIeJOBAHNIO, IPOEKTUPOBAHUIO U

pa3padoTkKe BONPOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yenblo BbIACHEHUsL OOCIUICCHUT MUPOBOU HAVKU MEXHUKU 8
paccmampugaemot 0b1acmu, NOCMAHOBKA 3a0ayu
UCCIe008AHUS, NPOESKMUPOBAHUSL, KOHCIPYUPOBAHUS,
codepaicanue npoyeodypsl UCCIeO08aAHUS, NPOCKMUPOBAHLS,
KOHCMPYUPOBAHUL, 00CYHCOeHUe Pe3yIbmamo8 GbINOJHEHHOU
pabomul; HAUMEHOBAHUE OONOTHUMENbHBIX PA30€l08,
noonescawux paspabomxe, 3aKuioueHue no pabome).

1) Paccmorpers TexHosnoruto mnposeaeHus [Pl
MPUHIUI AeHCTBUA, 00acTh npumenenus ['PIT.

2)  IlpoaHanu3upoBaTh  Ie0JIOrO-IIPOMBICIOBYIO
XapakTepucTuky IIpnoOckoro MecTOopoXKIeHHUS U
COCTOSIHUE €T0 Pa3paboTKH.

3) Ilposectn anamu3z I'TM w TexHOJOTHH, TIpPHU
MTOMOIIIH KOTOPBIX peanu3yrorcs METO/IbI
WHTCHCU(DHUKAIINH.

4) O6ocHoBaTh 3(PHEKTUBHOCTh THAPOPa3pPhIBA
miacta ¢ [pUMEHEHHEM [OJHaKpuiaMuaa 1o
cpaBHEHHUIO co craHaapTHbeiM ['PII.

Ilepeuyensb rpaguyeckoro Marepuasia
(c moyYHbIM YKA3aHUeM 00513amenbHbIX Yepmedicell)

KoHncyabTaHThI 0 pa3ienaM BbIIIYCKHOH KBATH(UKALINOHHOI padoThI

(c yrazanuem pazoenos)

Pa3nen

KoncyabTanr

POuHAHCOBbIII MeHEIKMEHT,
pecypcod(p(peKTUBHOCTL U
pecypcocoepexenne

Pomanrok B.b.

ConuajbHas
OTBETCTBEHHOCTEL

Ceunn A.U.

Ha3zpanus pa3aeiioB, KOTOPbLIC JOJKHbI ObITH HANMHCAHbLI HA PYCCKOM W HHOCTPAaHHOM

A3bIKAX:

TeOpeTI/IKO'HpaKTI/I‘ICCKI/IC ACIICKTBI I'€OJIOTO-TCXHUYCCKUX MepOHpI/IHTI/Iﬁ

JlaTa BBIIa4YH 32/1aHUA HA BBINOJTHEHHE BBINYCKHOM
KBAJTH(UKAIMOHHOH PadoThI N0 JTHHEHHOMY rpaduKy

3anaHue BbI1aJ1 PYKOBOAUTEIb:

JokHoCTH [01% (0] YueHas cTeneHb, IToanuch Jara
3BaHHe
[Tpodeccop [Mapd U.B. JI.2.H., IOIIEHT
3a11aHue NMPUHAJT K MCITIOJTHEHUIO CTYACHT:
I'pynna [0)7(0] Hoanuch Jara
2bM94 Apxwunos /I.B.




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

PECYPCOCBEPEXEHUE)

Crynenty:

I'pynna (0] 4 (0]
2bM9%4 ApxunoBy /Imutpuio Bukroposuuy
HnxenepHas mkoaa | Ipupoausix pecypcoB | OtnesieHue Hedrerazosoro neia
Yposenn Hanpasuaenne/cnemuaiabnocts | 21.04.01 «HedrerazoBoe nemo»
o0pa3oBaHus Maructp IMpodmme «PazpaboTka M dKCIUTyaTanus

HE(TSHBIX M Ta30BbIX MECTOPOXKICHHID

pecypcocoepe:keHmne»:

Hcxonnbie nanHble K pa3aeny «OHHAHCOBBINH MEHEIKMEHT, pecypco3(GpeKTHBHOCTD H

Cmoumocmu pecypcos Hayuno2o ucciedoganus (HHU):
MamepuanbHO-MeXHUYeCKUX, IHepeemudeckux,
@uHancoswix, UHPOPMAYUOHHBIX U HEN0BEUECKUX

B nmamHomM pasmene BKP HeoOxommmo mpenctaBuTh: rpaduk
BBIIOJNIHEHUsT pabor, B coorBerctBuM ¢ BKP; T1pynoémxocts
BBITIOJTHEHUS OTIepanyii; HOPMaTUBHO-IIPABOBYIO 0a3y, UCIIOIb3yEMYIO
UL pacué€roB; pe3yJibTaThl pacuy€ToB 3aTpaT Ha BHINOJIHICMBIC
paboThr; oeHUTH () (HEKTHBHOCTE HOBOBBEACHHH U IIp.

Pasnen BKP nomkeH BiiIouaTh: METOIUKY pacyué€Ta IOKas3aTesew;
HCXOIHBIE JaHHBIE U1 pacdéTa W HMX HCTOYHHMKH, PpE3yJIbTaThI
pac4€ToB U UX aHAIIU3.

Hopmul u nopmamuewt pacxodosanus pecypcos

HopwMmer pacxona maTepuanioB, Tapu(HbIe CTaBKH 3apabOTHOI IIaThl
pabounx, HOPMBI aMOPTU3ALNOHHBIX OTYUCIICHHH, HOPMBI BpEMEHH Ha
BBINIOJIHEHUE Ollepalyiii B XOJAE BBHIOJHEHUS OIepaluil COrjacHoO
cnpaBoyHukaMm Enuaeix HopMm Bpemenu (EHB) u np.

Hcnonvsyemas cucmema Hano2000104cenus, cmagku
HAN0208, OMYUCTEHU, OUCKOHMUPOBAHUS U
Kpeoumosanus

CraBka Hayora Ha mpuobUTs 20 %;
CrpaxoBsle BHOCHI 30%;
Hanor na no6asnennyio croumocts 20%

ITepedyennb BONpPOCOB, MOJJICKALMX HCCI

€10BAaHMIO, TPOEKTHPOBAHNUIO N pa3padoTkKe:

Oyenka KoMmepuecko2o nomeHyuaa,
nepcnekmugHocmu U antsmepHamus npogedenus HU ¢
nosuyuu pecypcosgppexmugrnocmu u
pecypcocbepecerus

Pacuer kanmuTanpHBIX M TEKYIIUX 3aTpaT M (PUHAHCOBOTO pe3yibTara
peanu3anuy nNpoeKTa

ITnanuposanue u popmuposanue 6100x4cema HaAYUHbIX
uccne0o8anul

I'padux BemonHeHUs paboT

Onpedenenue pecypcHoil (pecypcocbepezaiouyetl),
¢unancosotl, 6100x#cemHol, COYUATLHOU U

9KOHOMUYECKOU IhPeKmMUSHOCTU UCCIe008aHUS

Pacuer sxoHOMHYecKor 3((EKTHBHOCTH BHEIPEHHUs HOBOW TEXHUKH
WITH TEXHOJIOTHH

IlepeueHns rpaguueckoro MaTepUaa (¢ MOYHLIM YKA3AHUEM 005A3aMeNbHbIX Yepmedicell):

Opeanuzayuonnas Cmpykmypa ynpasieHus
Jluneiinolil kKaneHOapHulil 2papuK 8bINOIHEHUS PAdOm

I'pagpuxu Qunamuku u cpagnenuss nokazameineti

| laTa BbIxaum 3aianusi [UIs pa3ieia 1o JHHeiiHoOMY rpaduKy | 07.03.2021
3ananue BbI1aJ1 KOHCYJIbTAHT:
JomxkHoCTH (0] 5 (0] YueHasl cTeneHb, Ioanuce Jdara
3BaHHUE

JloueHt Pomanrok B.b. K.3.H, JIOIICHT 27.03.2021r
3aiaHue NPUHSJ K MCIIOJTHEHHUIO CTYJAEHT:

I'pynna DdUO Hoanuck Jara
26M9%4 Apxunos JImutpuii Bukropouu 27.03.2021r
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3AJAHUE JIJISI PA3JIEJIA
«COLAAJILHASI OTBETCTBEHHOCTb»

CrygaeHry:
I'pynna DOUO

2bM9%4 ApxunoBy /Imutpuio Bukroposuuy

HnxkenepHas mKo/a IIpupoansbIx pecypcos Otaenenne Hedrerazosoro nena

Yposenn Hanpasaenne/cnennansnocts | 21.04.01 «Hedrerazosoe nemo»

«Fa3pa0oTKa U

opasoBanus Maructp npopmwis  «Pa3paGotka  wm
JKCIUTyaTalysl _HeQTIHBIX |
ra30BbIX MECTOPOKACHUIDY

Hcxoanble J1aHHBbIE K pasgeiny «Couua.m)naﬂ OTBETCTBEHHOCTb)».

IIpaBoBbIe M OpraHM3alMOHHbIE BONPOCHI 00ecneyeHust

0e30IaCHOCTH

e crenuanbHbBIC (XapakTepHBIE MpPH SKCIUTyaTalliil OO0BEeKTa
HCCIICAOBAHMSA, MPOCKTHPYEMOW pabodeil 30HBI) IPABOBEIC
HOPMBI TPYIOBOTO 3aKOHOIATEIIBCTBA;

® OpraHM3aIMOHHBIC MEPOIPHATHS NMPU KOMIIOHOBKE paboueit
30HEL.

IIpuBonurcs nepeuens HT/I, ucnonb3yemoii B
JAHHOM pasfere.

IlepeyeHsb BONPOCOB, MOIJIEKANMX HCCTETOBAHNIO, TPOEKTHPOBAHMUIO U Pa3padoTKe:

1. IlpousBoacTBeHHAas1 0€30MACHOCTH
AHaJIn3 noka3artesieil myma u BUOpanuu
® VYCTaHOBJICHHE COOTBETCTBHE IOKa3aTelied HOPMATUBHOMY
TpebOBaHUIO;
AHaJIN3 noka3arteeii MUKpOKJINMATA
e [IOKazaTelaW TeMIlepaTypHbIe, CKOPOCTH JIBHXKEHHUS BO3IyXa,
3aIbICHHOCTH.
AHaJIN3 0CBEeLIeHHOCTH padoyeil 30HbI
® THIBl JIAMII, UX KOJMYECTBO, COOTBETCTBHEC HOPMAaTHBHOMY
TpeOOBaHUIO OCBEIICHHOCTH;
e TpH pacyeTe OCBEIICHHWS YyKa3aThb CXEMy pa3MelleHHs
CBETIJIFHIKOB Ha ITOTOJIKE COTJIACHO IPOBEICHHOMY pacyery.
AHaJIN3 3J1IEKTPOOE30MaACHOCTH
® HaJIMYHUE dJIEKTPOUCTOUYHUKOB, XapaKTep UX OMACHOCTH;
® YCTaHOBJICHHE KJacca »dJEKTPOOMACHOCTH TIOMEIIEHUs, a
Takke 0Oe30macHble  HOMHHAJIBl  TOKA,  HAINPSHKCHHS,
COTIPOTHBJICHUS 3a3EMJICHUSI.
e IpU pacyeTe 3a3eMJICHUS yKazaTh CXeMy pa3MeleHHs
3a3eMJIUTENSI COTJIACHO MIPOBEICHHOMY pacyery.
AHAIU3 NMOXKAPHOH 6e30MACHOCTH
® TPUCYTCTBHE TOPIOYMX  MAaTEPUANIOB, TEM  CaMbIM,
MIPUCYTCTBUE MOBBIIICHHON CTETICHH MOKAPOOMACHOCTH.
® KaTeropuu MTO’KapOOACHOCTH IIOMEILECHHS, MapKu
OFHeTyHIHTeJ'IefI, UX HA3HAYCHUC.
e Pa3paboTtaTh cxeMy 2BaKyaluu MpH Moxkape.

J1s Beex ciiy4aeB BPeAHBIX H ONACHBIX

(akTopoB Ha pabouem Mecte ykaszarb [1]1Y,

[T, nomycTumble 1Uana3oHsbl

CYIIE€CTBOBaHUsA, B ClIy4a€ NPEBLIMICHUSA OTUX

3HAYECHUIL:

® TIEPEUHCIIUTh CPEJICTBA KOJUIEKTUBHOH U
WHJMBU1yalbHOM 3aIUTHI;

® [IpHUBECTHU KJIaCChbI QJICKTPOOIIACHOCTH
HOMeLI.IeHI/Iﬁ, a TaK¥XKE 0e30IacHbIe
HOMMHAJIbI TOKa, Halps’KECHUs,

COIIPOTHBIICHUS 3a3EMJICHUS,

KaTErOpUIO [103KapOOIIACHOCTH IIOMELICHHUS,

MapKu OTHETYLIMTENEH, UX HA3HAUYCHUE.

IIpu oTKIOHEHNHU NIOKA3aTEINS IPENIOKUTh
MEPOIIPUATHSL.

2. DKoJiornueckasi 0e30MacHOCTD:
® 3aIMTa CEJTUTEOHOM 30HBI

e aHaJM3 BO3JCHCTBHA 00BEKTa Ha aTMOchepy (BEIOPOCH);
e aHanM3 Bo3JeWCcTBUA 00BbeKTa Ha TuaApochepy (cOpock);
e aHaymu3 BO3AEHCTBUS 00BbEKTa Ha UTOC(hEpy (0TXOIbI);
°

pa3paboTaTh pemeHus MO0 OOECIEeUEeHUIO0 OSKOJIOTHYECKON
0e30MacHOCTH  CO HTA 1o

OKpYKarolen cpepl.

CChJIKAMH  Ha OXpaHe

Hanmume oTxo0B (MeTayuTHuecKast CTpYXKa,
abpa3uBHasl bUIb, YePHOBUKH OyMaru,
oTpaboTaHHBIE KapTPUIKU IPUHTEPA, OOPE3KH
JIEKTPOMOHTAXHBIX ITPOBOAOB) NOTpeOOBaIN
pa3paboTKU METOMIOB (CIIOCOOOB) YTHIIU3AIUH
MIepEYUCICHHBIX OTXO0JIOB.

Hannume pagnoakTHBHBIX OTXOJIOB TAKXKe
TpedyeT pa3padoTKH UX YTHIM3ALIH.

3. Be3onacHOCTh B Ype3BbIYAHBIX CHTYALUSX:
e nmepeueHb BO3MOXHBIX YC mpm pa3paboTKe M AKCIUTyaTaIi|

Paccmarpusatorcs 2 curyanuu UC:
1) npuposaHas — CUIbHBIE MOPO3bI 3UMOM;
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IIPOEKTUPYEMOTO PELICHNUS;
e BrIOOp Haubosee TunuyHoi UC;
e pa3paboTKa NMPEBEHTHUBHBIX Mep 1o npeaynpexaenuto UC; IOCTOPOHHUX Ha pabouee MecTo (GonbLast
e pa3spaboTka nelcTBHIi B pe3ynbrate BosHuKIIeh UC u Mep 1o | BEPOATHOCTH MPOBEICHUS IUBCPCHH).

JIUKBUAALUY €€ TIOCIECTBUH.

2) TeXHOT€HHasl — UCKJIIOUUTh
HECaHKLUHOHUPOBAHHOE MPOHUKHOBEHUE

IIpenycMoTpeTs MEPOIPUATHUS IIO
00ecIeueHHI0 YCTOHYMBOI paboTHI
MPOU3BOJICTBA B TOM U JPYTOM CIIy4ae.

0€30MaCHOCTH:

30HBI.

4. IIpaBoBble U OPraHU3ALMOHHBIE BONPOCHI 00ecnedYeHns

e CrelMalbHBIC (XapaKTepHbIE NPH JKCIUTyaTallud OOBeKTa
HCCIICIOBAHMA, TPOEKTHpYyeMOl pabodell 30HBI) HPaBOBHIC
HOPMBI TPYJOBOTO 3aKOHOATEIILCTBA;

e OpraHU3aLVIOHHBIC MEPONIPHATHS NPU KOMIIOHOBKE pabouei

IIpusenens!:

e nepeueHb HT/I, ucnonp3zyempix B JaHHOM
paszene,

e CcXeMa 9BaKyalluu IIpU I0XkKape,

e cxeMa pa3MELlEHUs CBETWIBHHUKOB Ha
MOTOJIKE COIIACHO MPOBEACHHOMY pacuerTy.

‘ JlaTa BbIIa4M 321aHUA JJIS pa3/iesia no JUHeHHOMY rpadpuxky ‘ 26.02.2021r.

3agaHue BbI/1aJ KOHCYJIbTAHT:

JoJKHOCTH [25(0] Yuenas cTeneHnb, 3BaHne Ioanuch Jara
[Ipodeccop Ceunn AW JLT.H., mpodeccop 26.02.2021r.
3aganue NPUHAJT K HCIOJHCHUI0 CTYACHT:
I'pynna DPUO Ioanucp Jarta
2bM9%4 ApxunoB JImutpuit BukropoBuu 26.02.2021r.
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Pedepar

Brimycknas kBanudukannoHHas pabota BkiodaeT 115 crpanun, 14
pucyHkoB, 13 Tabmui, 32 Gopmysl, 30 HICTOYHUKOB.

KiroueBbie clioBa: THAPABIMYECKHAW pa3pblB IUJIACTA, JOMOJHHUTENbHAS
n00b19a HePTH, CKBOKWHA, METO/Ibl MHTEHCU(DUKAITUHU, TOPHU30HTAIbHASI CKBAKHUHA,
OOKOBOM CTBOJ, 1€OUT CKBAKUHBI, TAKEP, MPONIAHT, TPELIUHA.

Lens — ananu3 >(PGEKTUBHOCTH MPOBEACHUS TUApOpaspbiBa IJlacTa U
CpaBHUTENBHBIN aHanu3 ¢ Apyrumu ['TM, peanusyembimu Ha ¢onzae [Iprobekoro
HedTssHOTO MecTopokaeHus: (XMAO-IOrpa).

OO0BekToM uccienoBanus sBisgercs [Iprodckoe HEPTIHOE MECTOPOXKICHHE.
[IpeameToM nccnenoBanus sBiseTcsa NpoXyKTUBHbIN IacT ACqy(o).

Hayuynast HOoBU3HA

Ha  ocHOBaHMM  NpPOBEIEHHOIO  aHAIMW3a  T'E€OJOrO-IIPOMBICIOBBIX
xapakTepucTuk IIpuobckoro HePTIHOTO MECTOPOXKICHHS, TEKYIIEro COCTOSIHUS
pa3paboTKH, OCOOCHHOCTEH TEXHOJOTHUU THUIPABIMYECKOTO pa3pbiBa IUIacTa
MPEJIOKEHO HUCIOIb30BaHUE TMOJIMAKpUIaMUIa JIJIsi TPUTOTOBIICHUS KUIKOCTHU-
npomnmantoHocutens it npoBeneHus [PII Ha Ilpuobckom  HedTssHOM
MECTOPOXKACHUM, YTO IMO3BOJUT K yBEIMYUTHh 3P(PEeKTUBHOCTH AaHHOro I'TM u
MOBBICUTH HEPTEOTIAYY.

IIpakTHYyeckasi 3HAYUMOCTD

Ha  ocHOBaHMM  NOpPOBEOCHHBIX  PACUETOB  TEXHOJOTUYECKOW U
IKOHOMHUYECKOUN A((HeKTUBHOCTH TipemtokeHHoro crnocoba ['PIT ¢ mpumeHneHnem
noJinakpuiaMmuja Obuto JokazaHo, uto 3ddexkruBHOocTh ['PII BhIpacTeT Ha 9,5%,

npupocT 100sun HedTH coctaBut 105,7 ThIC. T.
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CIIUCOK COKPAILIEHU
I'PII — rumpaBivyueckui pa3ppliB IiacTa
['C — ropu3oHTa/IbHAs CKBAXKWHA
['TM — reoJioro-TeXHUu4E€CKUE MEPOTIPUSITUS
MCIT PII — MHOTOCTaIUIHBIA TUAPABINYECKUI pa3phIB IJ1acTa
HHC — HakJIOHHO-HaITpaBJICHHAS CKBAXKHUHA
ITAA — nonuakpuiaMu
CH3 — cpeacTa MHAUBUYAIBHOM 3aIIATHI
CIIC — cuiuThle NOJIMMEPHBIE CUCTEMBI
OII3 — 06paboTka Mpu3a0OMHON 30HBI

XMAO — Xantbsl-Mancuiickuii aBTOHOMHBIN OKpyT-FOrpa
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BBenenne

B Hacrosimiee BpeMsi HIET OY€Hb OYpHOE pa3BUTHE TEXHOJIOTHIA
uHTeHCH(UKAIMu J00bun HedTH. MHOTHE METOMABI, CPAaBHUTEIBHO HEIABHO
CUMTAIOIIMMUCS HOPMAJIbHBIMU U JI0CTATOYHO 3(()EKTUBHBIMU B CBETE HBIHEIIHEH
CUTyallil Ha PBIHKE CBHIPbS CTAHOBATCS HEPEHTAOCIBbHBIMH W SKOHOMHYECKH
Heleaecoo0pa3HpiMu. [103TOMy Ha TIPEANPUATHSIX MPUXOIUTCS TEPECMaTPUBATH
MOAXO0/IbI K JOObIYE YIIIEBOJOPOJAOB U CTUMYJISIIIUM TIACTA.

Omnpenensromme (HaKTOpbl, MPU MOAOOPE TEXHOJIOTHH HWHTCHCH(PUKAIINH,
COCTOSAT W3: TJIyOWHBI, HA KOTOPOM HaXOJUTCS OOBEKT pa3padOTKH,
He(TEHACHIIIICHHAs MOIIHOCTh, CTEMEHb HEOJHOPOJHOCTH U  CBSI3HOCTH,
peosioruyeckuii coctaB (ironaa, Hackimaromniero nopoay, PVT cBoiicTBa miacra.

OCHOBHYIO YacTh IO MPUPOCTY TOOBIYM 3aHUMAET TUIPABINYECKUIN pa3phIB
MJIacTa, OKOHYAHHE CKBAXMHBI FOPU30HTAIBHBIM XBOCTOBHKOM, KaK C OOBIYHOM
neppopauueir, Tak u ¢ mydpramu ['PII, BblpaBHHMBaHME NpodUISL NPUTOKA,
oOpaboTka mpu3abOWHON 30HBI IIAcTa, 3ape3ka OOKOBBIX CTBOJIOB TIPH
MOJICPHU3AIINY YK€ UMEIOIIUXCSI MAaTEPUHCKUX CTBOJIOB.

CocrosiHEE pecypcHOM 0a3bl HeTera3oBoro KOMIUIEKca SBIsIeTCs HanboJee
OCTpOil MpoOJAeMOl Ha CEerogHSAIIHUN JIeHb. Pecypcbl HE(PTH MOCTENEHHO
HCTONIAIOTCS, OOJIBIIIOE YKCIO MECTOPOXKICHUM HAaXOAUTCS B KOHEYHOM CTaauu
pa3pabOTKM M MMEIOT OOJIBIION MPOIEHT OOBOJHEHHOCTH, MOATOMY, HauOoee
aKTyaJlbHOM W TEPBOCTENEHHOW 3aJadeil SBISIETCA TMOUCK UM BBEICHHE B
AKCIUTYaTalNI0 MOJIOJIBIX U MEPCIEKTUBHBIX MECTOPOKACHUMN, OJTHUM U3 KOTOPBIX
apisgercst [IprnoOckoe HePTsIHOE MECTOpOkKIeHHE (IO 3amacamM - OHO OJHO U3
KpyIHEHIINX MeCTOpOoxAeHU Poccn) nMeeT psiji XapakTepHbIX 0COOEHHOCTEH:

- KpyITHOE, MHOTOTIJIACTOBOE, T10 3armacaM He(TH YHUKAIBHOE;

- TPYAHOJOCTYIHOE, XapaKTepU3yeTcsl 3HAUUTEIbHONU 3a00JI0YEHHOCThIO, B
BECEHHE-JICTHUM Tepro;] OOJIbIlIasi 4YacTh TEPPUTOPUHN 3aTOTUISIETCS MaBOJAKOBBIMU
BOJIaMU;

- 10 TEPPUTOPUU MECTOPOXKACHUS TpoTekaeT peka OO0b, pa3aensonias ero

Ha MPaBOOEPEKHYIO U JIEBOOCPEKHYIO YACTH.
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MecTopoxaeHre XapakTepu3yeTcsi CIOXKHBIM CTPOEHUEM MPOTYKTUBHBIX
ropu3oHTOB. [IpoMbIieHHBIN HHTEPEC NMpeacTaBistoT miactel AC, AC11, ACqa.
Komnekropa ropuzontoB ACip gy u ACj;  OTHOCATCS K CpelHE U
HU3KOMPOAYKTUBHBIM, 2 AC12 K aHOMaJIbHO HU3KOIMPOAYKTUBHBIM. JKCILTYaTALUIO
macta ACio cleayeT BBIACIUTH B OTACNIBbHYIO TPoOaeMy pa3padoTKH, T.K., MJIACT
ACi2 K TOMY K€ SIBJIIETCA CaMbIM 3HAYMTEJIbHBIM MO 3alacaM M3 BCEX IIACTOB.
OTa XapaKTepUCTUKA yKa3blBa€T HA HEBO3MOXXHOCTb OCBOCHUS MECTOPOKIACHUS
0€3 aKTUBHOT'O BO3/CHCTBUS HA €r0 MPOIYKTUBHBIE IIACTBHI.

OpaHuM W3  HampaBJIGHUW  peleHus 3TOM  mpoOJjembl  SBJISETCS
OCYLIECTBJICHUE THAPABIMYECKOrO pa3pbiBa IUIacTa.

['unpaBnuyeckuid pa3phiB IJIacTa - JOBOJBHO 3()DPEKTUBHBIA B HACTOSLIEE
BpeMs, METOA MHTEHCU(UKAUUU JOOBIYM HEPTH U3 HUIKOIPOHUIAEMBIX
kosuiekTopoB (HIIK), momyuuBimii maccoBoe npuMmeHeHue B 3anagHoil Culupu.
Yame Bcero THUAPOPA3pbIBbl JAIOT TMOJOXHUTEIbHBIE PE3YyJIbTAaThl, OJHAKO
3G (HEKTUBHOCTH 3aBUCHUT OT T€0JOro-(PU3NYECKUX XapaKTEPUCTUK TLIACTOB.
OgaumM w3 Haubojee cepbe3HbIX (DAKTOPOB, CHIDKAIOMIMX  YCHEIIHOCTh
MIPOBENICHMUSI, SIBIISICTCS HANM4UMe oO0mupHbIX BogoHeTsHbIX 30H (BH3), ocobenno
B 3anexax, npexacraBieHHbix HIIK. B 3TOM ciiygyae BO3HMKaeT BOIPOC, 4YTO
MPEANOUTUTENIbHEE — TPOJIUTh IKCIUTyaTanuio ckBaxxuH (06e3 I'PII) ¢ HeBbIcCOKUM
neburom HedTH wim, cuenas ['PII, moBeicuTh 0OBOTHEHHOCTD.

B OOO «PH-FOranckuedrera3» BHeapenue ['PII Obuto opranuzoBaHo C
Y4YETOM H3BECTHOTO HEraTHMBHOT'O OINBITA HA OCHOBE NPHHIIMIA BBINOJHEHUS BCEX
pador mo peamu3anmu [PII coOCTBeHHBIMH CHIAMH ¢ MaKCHMAaJIbHBIM
MPUBJICUCHUEM MEPEJOBOT0 OTEYECTBEHHOTO U MUPOBOIO OIBITA.

B ycnoBusix mectopoxaennit OO0 «PH-IOranckuedreras» ['PII aBusercs
OJIHUM M3 HauOoiiee 3(PPEKTUBHBIX METOAOB BO3JEHCTBUA Ha HE(TSHBIE 3aJICHKU.
D@ heKTUBHOCTh 3TOr0 METOJA, B OCHOBHOM, 3aBHCHUT OT NMPAaBUILHOCTH BBIOOpA
TEXHOJIOTMYECKUX  MapaMeTpoB  Tpolecca, TIeoJIOTUYECKUX  0coOeHHOCTe!
CTpO€HHUsl TIulacTa M yJaenbHbIX 3amacoB HedTu. I[losTomMy paccMoTpeHue

BO3MOXXHOCTH npumeHeHus ['PII, kak oOgHOro w©3 OCHOBHBIX METOJIOB
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WHTeHCHuUKaM  A00bIYM  HedTH U3  3aimexeid 1iactoB  [Ipuobckoro
MECTOPOKIACHHUSI SIBIAECTCS HEOOXOUMBIM.

AKTyaJbHOCTh BBIOpAHHON TeMBI 3akitoyaercs B ToM, 4yto ['PII sBisercs
Haubosee pacnpoCTPAaHEHHBIM METOJOM IOBBIIICHUS HEPTEOTAAUU, KOTOPBIN
npumensercs Ha [IprnobckoM HeDTIHOM MECTOPOXKICHUH.

Lenpto maHHOW pabOTHl sBiseTCA aHaNU3 3(PPEKTUBHOCTU TNPOBEACHUS
IMIpOPa3phIBa IUIACTA U CPABHUTENBHBIN aHanu3 ¢ apyrumu ['TM, peanusyeMbiMu
Ha ponze [Iprodckoro HedTssHoro MecTopoxaeHus (XMAO-IOrpa).

3aauu UCCIEI0BAHMUS.

1. PaccmoTpeTs TexHonoruio mpoBeacHus I['PII, npuHImun aeicTBus,
obnacte npumeHenus ['PI1.

2. [IpoananusupoBaTh re0JIOrO-IPOMBICIIOBYIO XapaKTEPUCTUKY
[IprnoOCKOro MECTOPOKAEHUS U COCTOSIHUE €T0 pPa3padOTKHU.

3. Iposectn amanmuz ['TM © TEXHONOTWMH, MPH MOMOIIM KOTOPBIX
peasin3yroTcs METOIbl HHTEHCU(UKALIUH.

4. ObocHoBaTh 3(PEKTUBHOCTh THAPOPA3PHIBA IJIACTA C MNPUMEHEHHEM
MOJIMaKpUIaMHia IO CPAaBHEHUIO O cTaHaapTHeIM [ PII.

O6bexToM uccnenoBanus spisiercs [Ipnodckoe HEDTAHOE MECTOPOKACHUE.
[IpeameToM nuccnenoBanus sABiseTcs NpoayKTUBHbIN IacT ACqy(o).

Hay4Hast HOBU3Ha UCCIIEI0BAHHUS.

Ha  ocHOBaHMM  NpOBENEHHOrO  aHANIM3a  [EOJIOrO-NPOMBICIOBBIX
xapaktepucTuk [IpnoOCKOro HeQTSIHOrO MECTOPOXKACHHUS, TEKYILIEro COCTOSHUS
pa3paboTKu, OCOOEHHOCTEH TEXHOJOTMH THAPABIMYECKOro pasphiBa IUIacTa
MPEAJIOKEHO HCIOJIb30BAaHUE TOJIMAKpUIaMuJa JJis MPUTOTOBJICHUS >KUJIKOCTHU-
npommantoHocutens st npoBeneHus [PII wa IlpuoGckom HedTsHOM
MECTOPOXKACHUH, YTO TMO3BOJUT K yBEIMUUTh 3P(PEeKTUBHOCTH AaHHOro I'TM u
MOBBICUTH HEPTEOTAAUY.

[IpakTrueckas 3HAYUUMOCTb.

Ha  ocHOBaHMM  IpOBEACHHBIX  PAcye€TOB  TEXHOJIOTMYECKOW WU

IKOHOMHUYECKOUN A(h(HeKTUBHOCTH TipemtoxkeHHoro crnocoba ['PIT ¢ nmpumeHeHnem
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noJivakpuiiaMyja Obulo J10KazaHo, 4To 3ddexruBHocTh ['PII BhIpacTeT Ha 9,5%,
npupocT 100sun HedTu coctaBut 105,7 ThIC. T.

NudopmarmonHoit 0a30if MOCTYKWIW ydeOHAs W HaydHas JHUTEpaTypa,
OTpAaCJIEBBIE PETJIAMEHTBI, PYKOBOISIINE JOKYMEHTBI, HWHCTPYKLIHUHU TOJOBBIE
OTYEThl KOMIIAHUHU.

Peanuzamus u anpobammsi pabotel: OCHOBHBIE PE3yJbTaThl UCCIEIOBAHUS
MIPEACTABIICHBI:

1. [Ipon3BOACTBEHHO-D)KOHOMHUYECKUI aHaJIn3 JNEATCIIBHOCTH
AO «bYJITAPHE®Tb» // MexayHapoaHblii Hay4dHBIH CHMIIO3UYM HWMEHU
akagemuka M. A. Ycosa 2019r.

2. BHyTpuIIacToBOe TOpeHHE Kak MeToj yBenudeHus Hedrteornauu // X
MexyHnapoaHas Hay4YHO-TIPAKTUYECKAs KOH(epeHUus oOyuaromuxcs,
aCIIUPAHTOB U y4eHbIX «OIBIT, AKTyaJIbHbIE IPOOIEMBbI U IEPCIEKTUBBI PA3BUTHS
HedTerazoBoro komiuiekca» - Tromensb 20201

3. Anamu3 3¢GEeKTUBHOCTH TPHUMEHEHUs THApPOpa3pbiBa IUIacTa Ha
[IpnoOckom HedTsHOM MecTopoxkaeHun // XXV MexIayHapoaHblii Hay4HbIN
CUMIIO3UYM CTYJEHTOB M MOJIOABIX YYEHBIX MMEHH akajgemuka M.A. VYcosa

«IIpob6siembl reosoruu u ocBoeHus Heap» 2021r.
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1. TeopeTnko-npakTuyecKkue aCIEeKThI reoJIoro-TeXHU4eCKUX
MEpPONPUATHH

1.1 Buabl, npuHIUN JAelCTBHUS H 00JaCTh NPUMEHEHHS Te0JI0ro-
TEeXHUYECKUX MEePONPUATHIA

['eonoro-texunyeckue meporpusatus (I'TM) — 310 paboTsl, TPOBOANMBIE Ha
CKBOXKMHAX C IENbI0 PEryJupoBaHUS  pa3pabOTKH  MECTOPOXKICHUH |
NOJAJIEP)KaHUsT 1ENEeBhIX ypoBHEW n100buM HedTu. C MNOMOUIBI0 T'e0JIOro-
TEXHUYECKUX MEpONpuATUi HedTeA00bIBAIONINE TPEANPUITUS 00ECTIeYnBAIOT
BBITNIOJTHEHHUE MTPOEKTHBIX MTOKa3aTene pa3paboTKu MECTOPOKICHUN.

I'eonoro-TeXHUYECKHE MEPOIPUATHS OTIMYAKOTCSA OT IPOUYUX MEPONPHUITHIA
Ha HE(TAHBIX CKBaXKMHAX TEM, YTO B PE3YJIbTaTE PEATU3ALMH dTUX MEPOIPUATUI
OpeanpUsITUs, KaK MPaBUJIO, MOIYy4aroT IpupocT 100brun HegTtu. Kakue nMeHHO
MeponpusatAa OTHOcUTh K ['TM, a Kakume — K NpPOYMM PEMOHTAM KaxJas
HedTen00bIBaOIIAs KOMIIAHUS OMIPEACIISIET CAMOCTOSITEIBHO.

Bce paboTel B CKBakMHE TOApA3CIAETCS HAa KamUTaIbHBIA W TI0JI3€MHBIN
(TeKy1Hii) pEMOHTBI, IPU 3TOM:

- K KalnuTajdbHOMY PEMOHTY OTHOCATCS pPaOOThl, CBSI3aHHBIE C
U3MEHEHUEM  O0BEeKTa  OJKCIUTyaTalluh  CKBaXXHMH, KPEIUIEHUEM  PBIXJIBIX
KOJUIEKTOPOB, ~BOCCTAHOBJIEHUEM TI'E€PMETUYHOCTH OOCaAHOW KOJIOHHBI U
JUKBUJAIME ee nedopManuu, 3ape3koil BTOPOro CTBOJA, OrPaHUYCHHEM
MPUTOKOB IUIACTOBBIX, 3aKAaUMBAEMBIX BOJ W BOJ U3 IUIACTOB-OOBOJHHUTENEH, C
JOBWJIBHBIMM ¥ JIPYTMMH  QHAJOTMYHBIMM  paboTaMH C  [OA3EMHBIM
000pyI0BaHUEM;

- K IIOA3EMHOMY (TEKYyIIEMY) PEMOHTY OTHOCSTCS pabOThI, CBSI3aHHBIEC C
NEPEeBOJIOM CKBaXHH C OJHOrO crHocoba »JKCIUlyaTallud Ha JpYyro, ¢
oOecrieyeHneM 3aJaHHOTO TEXHOJIOTMYECKOTO pexuMa padoThl MOA3EMHOTO
HKCILTYyaTalMOHHOTO OO0OpYAOBaHMS, U3MEHEHHUEM PEXHUMOB PabOThl M CMEHOMN
3TOro 00OpyAOBaHMUs, OYUCTKOM CTBOJIA CKBa)KUHBI U MOJIBEMHBIX TPYO OT mecka,

napaduna u conei [1].
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B OonpmuacTBe ciydaeB I'TM  OTHOCATCS K KalUTAJIBHOMY PEMOHTY
CKBaXHWH. XOTS B HEKOTOPBIX KOMITAHUSAX ONPEICIICHHbIC BUIbI TEKYILIETO PEMOHTA
TaK)K€ MOTYT Y4YUTbIBaThcsl Kak I'TM (Hampumep, cMEHa CKBaXXKMHHOIO Hacoca ¢
MEHbIIIEH TPOU3BOIUTENHLHOCTHIO Ha HACOC C OOJIbIIIEN MPOU3BOAUTEIBHOCTHIO).

['eosnoro-rexHuUeCcKue MEPONPHUATUS IPOBOJATCS HA BCEX  OdTamax
pa3paboTku MecTtopoxacHuil. Ho Hanbosiee NHTEHCUBHO — Ha MO3THUX CTaIHsIX.
Ha 3penbix MecCTOpOXACHUSAX C Majaromend JoObluelt W pacrymien
00BOIHEHHOCTHIO TipoBeAeHne [ ' TM 0coOeHHO aKkTyallbHO.

[TonGop >(PPeKTUBHBIX TEOJOTO-TEXHUYECKUX MEPOIPHUSATUN Ha KaXKIOM
HEe(TIHOM MECTOPOXKJICHUHM — OJIHA U3 OCHOBHBIX 3aJlay I'€OJIOTMUECKOU CITyX Obl
npeanpusatud. Kak npasuno, meponpustus ['TM mmaHupyroTcs €XerogHo Ipu
MOJATOTOBKE OM3Hec-TIaHa HedTen00bIBAIOIIETO MPEANPUATUS. A BIOCIEIACTBUU
€KEMECSYHO YTOUHSIOTCS U KOPPEKTUPYIOTCS.

O6b1uHO K ['TM OTHOCATCS CEAYIOIINE BUBI:

1. I'mapasnuueckuii paspsiB miacta (I'PII), nensto KoToporo sBisieTcs
YBEIUYECHHE  MPOHUIAEMOCTH  MpU3a0OMHOM  30HBI  MYTEM  CO3JIaHUsA
MCKYCCTBEHHBIX WM PACUIMPEHUs €CTECTBEHHBIX TPEIIMH B MOPOJE IUIacTa.
JlocTUraroT 3TOro MyTE€M 3aKaukd B IUIACT BS3KUX JKUIKOCTEH C OOJIBIIUM
pacxoqoM W Moj OOJbIIMM JlaBlieHWEM (BBILIE JaBJIEHUsA pa3pbiBa mopon). B
oOpa30BaHHbBIC TPEIIMHBI YKUIKOCTSIMU pa3pbiBa TPAHCIOPTUPYETCS 3EPHUCTHIN
MaTtepuan (IPOIIAHT), 3aKPEIUISIOMINNA TPEIIMHBI B PACKPBITOM COCTOSIHUM TIOCIIE
CHSITUSI U30BITOYHOTO JaByiIeHUS [2].

2. O6pabotka mnpuzaboitHoit 30HbI (OII3), sBastomMiics HauboJee
mupokornpumMerseMbiM BujioM ['TM. Texuonoruii Bo37eiCTBUS Ha NMPU3a00HHYIO
30HY IIJJacTa CYUIECTBYET BEIMKOE MHOKecTBO. Yamie Bcero mpoBogsar OII3
pa3sNTUYHBIMA KHUCJIOTHBIMH cocTaBamMH. [l KapOOHATHBIX KOJIJIEKTOPOB U
KOJUIEKTOPOB C TOBBIIIICHHBIM COJIEpKaHUEM KapOOHATHOTO IIeMEHTa HamboJjiee

JaCTO MCIIOJB3YIOT 3aKadKy KHCJIOTHBIX COCTABOB Ha OCHOBC COJISSHOM KHCJIOTHI.
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JInsi TEeppUreHHBIX KOJIJIEKTOPOB - 3aKauKy KHUCJIOTHBIX COCTaBOB Ha OCHOBE
TJIAaBUKOBOW KHUCIIOTHI.

3. IlepeBon Ha Beimenexamuii ropuzoHT (IIBJII), Tak kak pa3paboTky
MECTOPOXKACHUS HAUMHAIOT C HUXKHUX MPOJAYKTHUBHBIX IUIACTOB, TO MO MEPE HX
MCTONIICHUS CKBAXKUHBI MEPEBOJAT HA BBIIIEIEKAIME NPOTYKTUBHBIE IJIACTHI, HE
OXBau€HHBIE pa3pabOTKOM.

4.  OpHoBpeMeHHO-pa3aenbHas skciutyatanus (OPD) mpumensiercss tak
kak 1o [IpaBuiiaMm OXpaHbl HEJp CIEIYET BECTU Pa3ACNIbHBIA yUeT MPOIYKLIHUHU 10
KOKJIOMY OOBEKTY pa3zpaboTKu. ITO HEOOXOJIMUMO JUIsl TOT0, YTOOBI MOKHO OBLIO
OTCIIEAUTh BBIPAOOTKY 3amacoB MO KaXKJIOMY OOBEKTY U OIEHUTh JIOCTUTHYTHIH
KHWH. Ecnn Hwxenexamui NPOAYKTUBHBIM TOPU30HT AAJIEK OT HMCTOIICHUS, a
BBHIIIIE HETO CYIIECTBYET €Ile OJWH HEe(TEHACHIIICHHBIA IUIACT, BBIJACICHHBIN B
OTJIEJIbHBIA OOBEKT pa3pabOTKH, TO MPUMEHSIOT CHelUaIbHOe O000pY/I0BAaHUE,
MO3BOJISIIONIEE B OJHOM CKBO)XHHE OJHOBPEMEHHO 3KCIUIyaTHUPOBATh pa3HbIE
O00BEKTHl Pa3pabOTKHU C pa3/eTbHBIM YYETOM MPOAYKIIMU O KaKIOMY OOBEKTY.
Brenpenue cuctemsr OPD yacTo BeIIESIOT B oTACHbHBIN By [ TM [3].

5. bypenne OOKOBBIX CTBOJIOB (3ape3ka OOKOBBIX CTBOJIOB) U3
CYIIECTBYIOIIUX CKBaXUH SBJISIETCS A((PEKTUBHBIM CIOCOOOM KamUTaIbHOTO
PEMOHTa U PEKOHCTPYKIIMU CKBaXWH. TexHoyoruss ocoOeHHO 3(deKTUBHA s
MECTOPOXKACHUIN Ha MO3IHEN CTauu pa3padOTKHU.

6. PemontHO-u30ms1IMOHHBIE paboThl (PUP) ocymiecTBisitoTes ¢ 1embio
JUKBUJAIUA HETEPMETHUYHOCTEW SKCIUTyaTallMOHHON KOJOHHBI M OrpaHUYEHUs
BOJIOIIPUTOKAa B CKBaxuHy. PHP Moryr ocymecTBiasTbCcs  pa3iauyHbIMU
TaMIOHUPYIOMIMMU MaTepuajiaMi (ILIEMEHTOM, KUAKUM CTEKIOM), YCTaHOBKOW
IJIACThIPST WJIM TakepamMu  (JABYXIAKEPHBIMH KOMIIOHOBKAaMH, HaIlpuMep).
Ocobennocts s1oro Buaa I'TM B ToM, uTO 3((HEKTUBHOCTH MTPOBEACHHBIX PAOOT
3aKJIFOYACTCS CKOpee HE B TMOJYYCHUH JOTOJHUTEIBHOW n00brum HedTH, a B

CHM)KCHHH COACPKAHUA BOABI B IPOAYKIHUH CKBAXXWHBI.
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[TomMmumoO mepeunciaeHHbIX, CymeCTBYOT U apyrue Bunbl ['TM. Hampumep,
BBIBOJI W3 Oe3NelcTBUs, BBIBOA W3 KOHCepBalMH, penepdopaius, I0CTped,
ontumm3zarus 'HO.

I'TM npoBoasTcs Takke W Ha HarHeratelbHOM (QoHAe CcKBakuH. Ha
HarHETATENIbHBIX CKBOXHHAX IMPOBOAIT PaOOTHI MO OYMCTKE 3a00s1 CKBAKHUHBI,
0o0paboTke mpr3a00HON 30HBI C MLENBI0 YBEIMUYEHUS NPUEMUCTOCTH W/UIH
BbIpDAaBHUBAaHUS ~ NpOQWIsT  MPUEMUCTOCTH,  pabOThl MO  JIMKBUJAIUU
HEMPOU3BOJAUTENBHON 3aKauku (HETEPMETUYHOCTU SKCILTyaTallMOHHBIX KOJIOHH,

3aKOJIOHHBIX HGpGTOKOB) u T.II.

1.2 Dranbl npoBeaeHMs] THAPABJIHYECKOr0 pa3pbiBa ILIACTA U HX
XapPaKTePHCTUKA

Jlns Toro d4ToOBl Kak MOKHO OOJbIIE YBEIUYUTh OOMMA 00beM
HeTeoTIaun U3 IJIacTa, MOBBICUTH KAY€CTBO CHIPbSl U ONTUMHU3UPOBATH PaOOTHI,
IJIAHUPYIOTCS. U PEATM3YIOTCS MEPONPUATUS, UMEIOIINE CBOEH LEIbI0 YIYUYIIUTh
npuTok. ['maBHOM 3amadelt 37eCh SBISETCS HENOMYIICHUE YXYIAUIECHUS €MKOCTHO-
(GUIBTPAIIMOHHBIX CBOMCTB MPU3a00MHOM 30HBI, & TAKXKE UX YJIydIlIeHHEe, KOTOPOe
JIOCTUTACTCsI, B OCHOBHOM CBOCHM YacTH, 3a CYET 3aMEJJICHUS OOBOJIHEHHS
MPOAYKIIMM HEPTSAHBIX CKBAXXMH, a TaK K€ YMEHBIICHUS BSI3KOCTU (urouga u
VIY4YlIEHHE  TOPOHMI[AEMOCTH  MOpOJ  IIAacTa;  MOCJIEAHUN  MapaMmeTp
MOJJCPAKUBACTCS U NAXKE YIYUIIAETCA 32 CYET BBIMOJHSAEMBIX MEPONPHUATHH IO
UCKYCCTBEHHOMY  PACIHIMPEHUI0  KAaHAJIOB  MPUTOKA W YBEJIMYEHUIO
TPEIIMHOBATOCTH, IOMUMO IMPOYEr0, HUBEIMPYIOTCS BCSIKOTO POJia OTIOKEHHUS CO
CTEHOK MOp W TPEUIMH Takue Kak mapadUHOBBIE M PA3HOTO poja TPsI3EBBIX
IIPUMECEH.

Bce Buapl MeponpuaTHl 1O TOBBIIIEHUIO MPOHUIIAEMOCTU MOKHO
pa3ienuTh Ha TpU OOJIbLINE TPYTIIIBI:

— (U3UYECKUE;

— XUMUYECKHUE;

— TEPMHYECKHE.
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Ha BbIOOp cmocoba BAMSIOT KOHKPETHBIE IMapaMeTphl IUIACTa, a 4YacTo
ObIBa€T, YTO OTU CHOCOOBI MCHOJB3YIOTCS B PA3IUYHBIX COYETAHUSIX U
KOMOUWHAIUAX, 17151 obecrieueHns Hanboiee 3(h(PEeKTUBHOTO pe3yibTara.

UTOoOBI YCUIIUTh MPUTOK K 320010 CKBAKMHBI HE(TU WIIM ra3a MpHU BCKPHITHU
KOJUIEKTOPHBIX MOPOJI C HU3KMMHU MOKAa3aTeIsIMUA MPOHULAEMOCTH, B PU3a00MHON
30HE JI0JDKHA OBITH CPOPMUPOBAHA CHCTEMA TPEIUH [ JIydIeil (PUIIbTpalyH.

JUist mpoBelleHUs TUIpOopas3pbiBa IJIacTa HEOOXOAMMO TMpPU TMOMOIIH
XKUIKOCTU pa3pblBa CO3/1aTh JABJIEHUE, JOCTATOYHOE JUIS pa3pbiBa MOPOIbI,
dopMupyroLy0 KoJekTop. YToObl mpu 3TOM 00ecneduTh 00pa30BaHHUE HOBBIX
TPEIIMH U pacIIpeHue yke umeromuxcs. [Ipu 3Tom eciau npoaoKUTh MoAaBaTh
KUIKOCTh C HYXXHOW CKOpPOCTBIO W JaBieHueM. JlocThyb 3TOro MOKHO
IIOCPEJICTBOM 3aKaYMBaHHsA B IUIACT TEXHOJOTMYECKOM >KUIKOCTH C PacxoJioM,
00BEM KOTOPOIrO BBIIIE MAaKCHUMAJIBHOIO 00bEMa MOIIONIAEMOM IIACTOM
XKuakocTu. B mopone HaunHaeT (hOpMHUPOBATHCS BBICOKONPOBOASAIIAS TPEUIMHA,
OpU 3TOM HEOOXOJUMO 3aKayaThb PACKIMHUBAIOIIUN areHT (MECOK, IMPOIIAHT)
pPa3IMYHOrO0 XapakTEPHOrO0 pa3Mepa M MPOYHOCTH, IS (PUKCALMM HYKHOU
reOMETPUU TPEILUHBI.

Tak ’xe B KOJUIGKTOpaX, CJIOKEHHBIX KapOOHATHOW TMOPOJOH, MOMKET
UCIIOJIb30BAThCS KUJIKOCTh pa3pbiBa, IPUTOTOBJIEHHAas HA OCHOBE KHCIIOTHI.
JlaHHass KUAKOCTb HE TOJIBKO OCYIIECTBIIIET pPa3pblB IOPOJbI, HO M CO3/aeT
JONIOJIHUTENbHBIE KaHaJbl, poayuupys ux B npouecce ['PII 3a cuer xumuueckon
peakuuu, MpUYeM O3TH KaHalibl He TpeOyroT ¢QuUKcauuu NOpU  MOMOIIU
PACKJIMHUBAIOIIETO areHTa.

B monydeHHBIX TpemMHax HaONIOAAeTCs JIMHEHHBIN peXUM TeUCHUS
¢ronaa, COOTBETCTBEHHO 3TO BEAET K CHIKEHHUIO MOTEph HAa CONPOTUBIICHUE H,
KaK CIIEJICTBUE, K 0oJiee ObICTPOMY M KaueCTBEHHOMY 0TOOpY (ironia u3 oObeKTa
pa3pabotku. ['paMOTHO CIJTaHUPOBAHHOE W BOBpeMsl mpoBenaeHHoe ['PIT moxer
IPUBECTH HE TOJBKO K YCKOpEHHOMY OTOOpY (ronjga, HO M B NPUHLHUIE K
yBenuuennto KWH wu  poctuxenuto 0Oonee 3(P(HEKTUBHBIX HKOHOMHUYECKHX

moKa3aTeJieu.
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['unpopaspbiB 1u1acTa 3apeKOMEHI0Bal ceOsl 32 BpeMs UCIOJIb30BaHUS Kak
YHUBEPCAIbHBIA METOJ HMHTEHCU(UKAIMSA JTOOBIYM KOTOPBIM MOXET OBbITh
MPOBEICH B KOJUIEKTOPAX PAa3JIMYHOW MPOHHUIIAEMOCTH, KaK HHU3KOW, TaK H
JIOCTaTOYHO BBICOKOW. OJTHAKO MOHATHO, YTO HauboJiee YaCTO €ro MPUMEHSIOT JJIs
MJIACTOB WJIM OTIEIBHBIX UX 30H C MaJCHBKUM II0Ka3aTelieM IPOHUIIAEMOCTH.
bonee TOro HekoTopble MeCTOpOXKACHHs, Takue Kak IIprmoGckoe, BooOIIE
HEBO3MOKHO OBbLJIO ObI BBECTH B JKCIUTyaTallMi0 0€3 COBPEMEHHBIX TEXHOJIOTUM
['PII, roe oHO sABNISIETCSI OOSA3aTEIIBHBIM MEPOTIPUATAEM TPU BBEICHUH CKBAKHUHBI B
AKCIUTyaTalnuio. TpelmuHbl, MOJYyYEHHBbIE B pe3yJibTaTe TUAPOPa3pblBa, AarOT
CYIIECTBEHHOE YBEIWYEHUE B3aUMOJIECHCTBHUS C IOPOJAOW, MOPOM BOBIEKas B
N00BIYy TE€ YYACTKH IJIAaCTa, KOTOPbIE BOOOIE ObLIM M30JIUPOBaHbI 10 3TOro. Bee
ATO YBEJIMYMBACT KaK JI€OMT CKBAXXUHBI, TaK M SKOHOMHUYECKHE IIOKa3aTelu
PEHTAa0ETBbHOCTH OCYIIECTBICHHUS T00BIUM HA TAHHBIX JTUIIEH3MOHHBIX y4acTKaX.

I'maBHbI€ 3a/1a4n, KOTOpPBIE NOKHO pemats ['PII aro:

— CHI)KCHHE Y HUBEJIMPOBAHUE TEMIIA TAJCHUS T100BIYN

— BO3BpalllEHUE Ha MPEKHUN YPOBEHb U UHTEHCU(PUKaLUs 10ObIYM (uironaa

— JIOCTHKEHUE ONTUMAIIBHOTO PEXUMa pabOThl CKBAKIHBI

IIpu mpoenenun I'PII Ha miact ¢ HU3KOW MPOHUIIAEMOCTHIO TpeOyeTcs
dbuKcauy reoMeTpUr TPEUIUHBI MPU MOMOIIY PACKJIUHUBAIOIIETO areHTa, B ’TOM
KaueCTBE MOXET ObITh UCIIOJIb30BaH:

— TIECOK;

— mponnaHT cpeaHeit npounoctu (ISP);

— BBICOKOIIPOUHBIH 00kcuT (HSP).

[TomuMo THIa mpomnmaHTa I PAa3jM4yHBIX LEJIEH U YCIOBUM, COTIJIACHO
nuzaitny ['PII, Moxer wucmonp3oBatbes ero ¢dpakmum, aub60 uX cMech. B
HACTOSIEEe BpEeMsI aKTUBHO HCIIOJIb3YETCsl IBA OCHOBHBIX BHUa IpaHyJ MPOMIaHTa
16/20 u 12/18 u, xak BropocreneHubie 16/30 u 20/40. Ocranbubie dhpakiuu 6osee
AK30TUYHBI U peXke NpuUMEHUMbI. [lOCKONBKY I pPACKIMHUBAIOIIETO areHTa

MPEeAbABICHBI JOCTATOYHO BbICOKUE TpeOoBaHus pazpadboran u BBeneH ['OCT.
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Odyenp BaxkHOE 3HAYCHHE Ha YycnemHocTs onepamuu ['PII okaseiBaeT
reOMETpUs TPEIIMHBI, OJYYUBLIASCS B PE3ybTaTe MPOBEICHUS MEPONPUITHS. Bo
Bpemsi  ocymiectBieHuss [PII  dopmupyrorcs  TpemuHbI — ONpeneacHHON
HAIIpaBJICHHOCTH B IIPOCTPAHCTBE:  TOPU3OHTAIBHBIC,  BEPTUKAJIBHBIC,
HaIlpaBJICHHbIE MOJ yIJIOM. HampaBiaeHHOCTh TPEHIMHBI 3aBUCUT OT HECKOJIBKHUX
OCHOBHBIX IIapaMETPOB:

— JIMHUM CTPECCa TOPHBIX HAIIPSHKEHUM M UX HAIIPABJICHHOCTH;

— XapaKTEePUCTUKH MOPOJ, (GOPMUPYIOMIUX KOJIIEKTOP.

MeponpusitTue 1O  NPOBEACHUIO  THJpOpaspblBa  IUIACTa  OOBIYHO

ocymecTBisiercs rpu nomoinu ¢ora ['PII pucynox 1.

. T T
TIAPATAUMONHAR YCTAHOBKA ‘ ‘ k
HYDRATION UNIT 1 1

no uwo no

YCTAHOBKA XHMIOBABOK '
CHEMICAL UNIT

no

' CMECHTEARHASN YCTAHOBKA CTAHUNS YNIPABRTEHNA
BLENDER DATA VAN

e\
MAIIHHA MAHHOOILIOB
- IANIFOLD TRUCK

BAOK MAHH®O. 1108
MANIFOLD SKID

» CKBAKHHA
OILWELL

Zrzzza

Pucynox 1 — Cocras ¢mota I'PII
B Hacrosmiee Bpemst Hadanmo nmpuoodperath momysipHOCTh npoBeAeHus [ P11
py OMOIITH (JI0Ta KOATIOOUHTA.
[Ipy npuMeHEeHHH KOJTIOOMHTOBBIX YCTAHOBOK KJIIOUEBBIC MPUHIIUIIBI
OCYILIECTBJIEHUS TUAPOPA3PHIBA IIJIACTA TE€ K€, YTO W IIPU BBINOJHEHUH JTAHHBIX

MCpOHpHHTI/Iﬁ B COOTBCTCTBHH C TpaZ[HHHOHHOﬁ TEXHOJOTHUEH.
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OpHako KONTIOOMHIOBOE OOOpYyIOBaHUE O0JIAJaeT  ONPECIECHHBIMU
IIPEUMYILECTBAMM, & UMEHHO:

— MPOIECC MOXKET OBITh O00€CIeYeH NpU CIYCKE TEXHUKH B KOJIOHHY
HOJIbEMHBIX TPYO, Os1arofaps 4eMy SKCIUTyaTalusi CKBaXXKMHBI MOXKET ObITh Havarta
HEIOCPEICTBEHHO I10CIIE IPUMEHEHUS YKa3aHHOTO METO/a;

— BpeMsi, He0OXO0JMMOe JUIsl TPOBEJICHUs padoT, COKpaIaeTcs, T.K. B JaHHOM
cllydae HET HEOOXOIMMOCTH H3BJIEKaTh HAXOJSIIMECS B CKBAKHWHE KOJOHHBI
NOJBEMHBIX TPYyO, a Takxke cryckatb kogoHHy HKT ¢ makepom;

— HET HEOOXOJUMOCTHU TAK)KE€ B TJIYIIEHUU CKBAKUHBI U COIYTCTBYIOILEH €if
omepalM 1O BbI30BY IPUTOKA, MPEAHA3HAUEHHBIX JUIsI  OOecreyeHUs

BO3MO>KHOCTH IOAbEMa 000pyAOBAHHUS.
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4, DUHAHCOBbIN MEHE/IKMEHT, pecypcocoOepeskenue U

pecypcodpPeKTHBHOCTD

4.1 O6ocHOBaHMe NOKA3aTe el IKOHOMUYecKoil 3 PeKTUBHOCTH

['maBHas 3amada AaHHBIX pacdeToB — (UHAHCOBOE OOOCHOBAHHWE W
SKOHOMMYECKUN aHaIu3 MEPOIPUATHI MO TUIpOpa3phiBy Iiacta Ha [lpuodbckom
HedTaHOM MecTopoxkaeHnn (XMAQ), BBINOJNHAIONIAS YCIOBUS IO IMOJTYYEHUIO
MaKCHUMaJIbHOTO SKOHOMHYECKOTO 3 dekra oT nepcrnekTunsl yBenmunueHuss KUH u
UHTEHCU(UKAUU TOOBIYM HeDTU IS OTYUYEHHUS TOMOJIHUTEILHON MPUOBLIN TIPH
KECTKOM COOJIIOJICHUU W KOHTPOJIE TpeOOBaHUM MPOMBIILIIEHHON 0€30MMacHOCTH,
COXpaHEHUU OKPYXKaIoLEeH Cpeibl.

DKOHOMHUYECKAs 11eJ1IeCO00Pa3HOCTh JIFOOBIX MEpONpUATHI Ha HedTSIHOM
doHAe MOXKeT ObITh paccUMTaHa Ha OCHOBE IJIABHBIX IOKa3aTelled. ODTHUMH
MOKA3aTeNsIMU  SIBJISIOTCS: TPHUOBLIb, MOJy4YEHHAs OT J0O0bIUM, pean3aluu U
TPAaHCIIOPTUPOBKU  JOMOJHUTENBHOW HE(TH, TOJYy4YeHHOW B  pe3yJibTare
MEpOTNPUATUNA, K KOHEUHOMY MokynaTento. Camasi o0beMHas MOJy4daeTcs Ta 4acTh,
KOTOpasi ~ 3aBHCUT  HENOCPEICTBEHHO OT  HEJIPOIOJIb30BaTEN, 3TO
MOATOTOBUTEINIbHBIE PabOThI, MaTepuaabl U OPraHU3alUsl CaMOTO THUAPOpPa3phiBa
nacTa, 3aTpaThl Ha 3JIEKTPOIHEPTHUI0, HAJIOTH, OTYUCIISIEMbIE TOCYAPCTBY.

Bo Bpems paGoThl HajJ [aHHBIM MPOEKTOM Mbl IUIAHUPYEM TOJYYHTh
no6aBouyHyro HedTeormauy B pasmepe 105 737 TOHH B Te4YeHUE TpeX JIET
pa3paboTKu 0OBEKTa.

CrnenoBaTenbHO, 3amadedd  JaHHOW  TJaBbl  OyJIeT  pacCMOTpPEHHUE
HPKOHOMHUYECKON  LEJIeCOO0pa3HOCTM B  peald3allid  JAHHOTO  IPOEKTa,
BKJIFOYAIOIIUM B Ce0sl MEpONpHSTHS 1O TUIPOpa3phiBy IulacTa. [ JIaBHBIM
NoKa3zaTelieM > KU3HEJEATEIbHOCTH JI000OT0 TPEANPUATHS €CTh H3BICYEHUS
MaKCHUMAaJIbHOM BBITOJIBI. [TosTomy HaM MPEJACTOUT paccuuTarthb
JMCKOHTUPOBAHHBIM TIOTOK JICHE)KHOW HAJWYHOCTH, MPUOBUIL OT pealu3anuu
NPOAYKIMHU, TEPUOJ OKYMAEMOCTM M TOrAAa Mbl YKE CMOXKEM OLIEHUTH

PKOHOMHUYECKYI)  COCTABJISIOLIYH0  IPEANOJaraéMblX  MEPONPUATHH.  OTH
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XapaKTEPUCTUKHU, BBIPAKEHHbIE YMCIECHHO JaayT HaM o0liee MOHUMaHue 00
HKOHOMHUYECKON 3(P(HEKTUBHOCTH MPEANOIaraéMblX MEPONPUATUNA, TO3BOJISAT
YBUIETh TIPEBBINICHHE CTOMMOCTHOM OIIGHKH TMOJydYeHHOro »Jddexra Haxa
CTOMMOCTHOM CYMMOM 3arpaT, oOuias JOXOJIHOCTh MPEINPHUSTUS 32 BBIYETOM
3aTpaT Ha AKCIUIYaTaluIo, BEIYUCIUTH CPOK MOJTHONW OKYIAaeMOCTH IMPOEKTA.

['MmaBHBIMH XapaKTEPUCTHKAMU TI0O YTBEPKICHUIO TMPOEKTa B PpabdoOTy
CUMTAIOTCS TAKKE MOKa3aTeNIN Kak:

* yyCTas MPUBEIECHHAS CTONMOCTD;

* MpUOBLIb OT peaTu3allly;

* BBIpyUKa OT peasin3aluy;

* HHJICKC JIOXOTHOCTH;

* IEpUOJ OKYIIAEMOCTH.

Uucras npuseneHnHas crouMoctb (Net present value, NPV) — sto cymma
JTUCKOHTHPOBAHHBIX 3HAYEHWH BCEX 3aTpaT, Ha TeKymuid MoOMeHT. Ilokasarenb
NPV noka3biBaeT NpPEBBILIEHUE BCEX MATEPUANBHBIX 3aTpaT K IOJYYECHHOU
BBIpDYYKe Ha BpeMsi OIeHKH mpoekta. OH XapaKTepusyeT IT0XOJ, KOTOPBIi
pPAcCCUHMTHIBAECT MOJMYYUTHh OT peaju3alMd TPOeKTa WHBECTOp, MOCIE TOTO, Kak
MOJTYYCHHBIC CPEICTBA IMEPEKPOIOT TIEPBOHAYAIBHBIC 3aTPaThl M ITOCTOSTHHBIC
U3NICPKKA B CBSI3M C TPETBOPCHHEM B JKM3Hb MPOCKTa. Ee Takke MOKHO
pacIieHuBAaTh, KaK BBITO/Y, TPHOOPETAEMYIO0 HTHBECTOPOM.

Nunexc noxomnoctu (PI) mokaseiBaer 3¢G()EKTUBHOCT, HMHBECTULIMH U
PACCUHMTHIBACTCS KaK OTHOIICHHE YUCTOTO JI0XOJa MHBECTOpA K OOIIEMY MOTOKY
CPEIICTB, TIOJYYECHHBIX B XOJ¢ peanm3anuud npoekta. [Ipu sTomM ecnm uHIEKC
JIOXOAHOCTH MEHBIIE CIMHMIIBI — MPOCKT YKOHOMHYECKH HE IIeJIeCO00pa3eH, eclin
MPEBBINIACT SAUHUILY, TO MPOEKT SIKOHOMUYECKU I (PEKTUBEH.

Cpok okymaemocTtH (nepuoa okymaemoct, PP ot anri. Pay-Back Period)
XapaKTEPUCTHKA, TTOKA3bIBAIOIIAs B TCUCHHE KAaKOTO BPEMEHH MPOCKT IMOKPOET BCE
pacxojpl U HAYHET MPUHOCUTH MPUOBLUIb. COOTBETCTBEHHO, Y€M MEHBIIE 3ITOT
nokaszaresib, TeM OoJjiee 3((PEeKTUBEH W MHTEpPECEH Halll MPOEKT ¢ (PUHAHCOBOM

TOYKH 3PEHUS.
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4.2 UcxoaHble JaHHbIE 1 HOPMaTHBHAas1 0a3a AJis1 pacyera
IKOHOMHUYECKHX MOKa3aTesieil MpoexkTa

Tabnuna 4.1 - DkKOHOMUYECKUE YCIOBUS pacyeTa

IMoxkazaTenn En.m3m. 3Hauyenue
KomuuecTtBo onepanuii ['PIT LIIT. 10
JlononHuTenpHas HeTeoTAaYa TBIC.T 105,7
Croumocts onHO# onepanuu ['PTT THIC.pYO. 3567,185
Llena peanu3zanuu TOBapHOH HeTH pyo/T 6500
Hopwma nuckonTta % 15
PacuerHblit mepuon roJI 3

JlanHbie aJig pacuera SKOHOMUYECKOW 3(PGPEKTUBHOCTH TPE/ICTABICHBI B
MIPIIOKCHUH.

Bce mopacuersl it MEpONPUATHI 1O TUAPOPA3phIBY IIacTa CHENaHbl U3
HOPMHPOBAHUS Ha OJHY CKBXHHY COTJIACHO CMETE 3aTpaT W HOPMBI BPEMEHU U
OTLIATHI.

JIist Havanm Hy>XKHO BBIYUCIUTH JCHEKHBIA MOTOK OT pPEATM3AINHU ChIPhS
(BBIPYUKY).

B cpenHeM ypoBeHb CTOMMOCTH Ha POCCHMCKOM pBIHKE cocTtaBisier 6500
pyOneit 3a TOHHY ChIpbs. Takum 00pa3oM BBIPYUKY OT peaN3allid ChIPbS MOXKHO
BBIYHCIIUTH, YMHOXXHB 1ICHY 32 CIMHHITY Ha JIOMOJHUTEIHLHO U3BJIICUEHHOE ChIPhE B
pe3ynbTaTe MEPONPUITHI MO THAPOPA3PHIBY TIACTA B TEUCHUHU TOJIA!

Bt =IIut * Qut (1),

rae, [{at — mena peanusanuu HEPTH Ta BHYTPEHHEM PBIHKE B t-OM TOIY,
pyo./T;

Qut — qonosHUTENbHAS A0ObIYa HedTH 3a t —ii TO/I.

Ucnions3ys Gpopmyny 1 moacurtaem JOMOTHUTENBHYIO BRIPYUKY 32 KaXKIIbIH
roJl, TIOJy4CHHYI0 B pE3yJbTaTe BBITIOJHEHUS MEPONPUITHH IO THAPOPA3PHIBY
nJacra;

B1 =40715*6500=264 647 500 py6mneii 3a 2022 ron;

B2 =36123*6500=234 799 500 py06ae# 3a 2023 rox;
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B3 =28930*6500=188 045 000 py6seii 3a 2024 rox; CymMapHas BeIpyYKa
¢ 2022 o 2024 rox cocraut: Bobmas= B1 + B2 + B3 = 687 492 000 py6:eii.

Tenepr mocumTaeM 3aTpaThl, CBA3aHHBIE C DJKCIUIyaTalMe OOBEKTa BO
BpeMsl MpoBeAeHUsT Meponpustuid. OHU ONpenessiioTCsl MCXOAs U3 PacxoJloB,
KOTOpBIE HECeT OOCIY)KMBAIOIAsi OPTaHHW3aIlMs MO BCEM IyHKTaM M 3JIEMEHTaM
3arpar.

Bce Bumbl 3aTpar mpuBeneHbI B Tabmuie 4.2 COMTacCHO HOPMAaTHBHBIM
MOJIOKEHUSIM U TEXHOJIOTHIECKON HEOOXOTUMOCTH.

Tabnuna 4.2 — DneMeHTsI 3aTpar.

DJieMeHTHhI 3aTpaT En.uszmepenus | 3HaueHHe

Pacxopl Ha SHEPTHUIO 110 U3BJICUCHUIO HEDTH Tric.py0./T. 53
Pacxompl Mo HCKYCCTBEHHOMY BO3JICHCTBHIO HA IUIACT (3aKavKa Thic py6./1. 873
BOJIbI)
Pacxonpl o cOopy U TpaHCTIOPTUPOBKE HEPTH U raza Tric.py0./T. 11,4
Pacxo/1pl IO TEXHOJIOTHYECKOM MOATOTOBKE HE(TH Tric.py0./T. 72,3
OO6cyx1BaHUE CKBAXXUH Tric.py0./ckB. 305,5
BbanancoBas croumocts OITD Muu.py0. 8,6
Ocrarounast croumocts OI1D MuH.pyo0. 2,9
Cpenuss nopma uznoca OIN® % 7
Pacxozpl Ha cofiepkaHUe U SKCIITyaTaluo 000pyaoBaHus (B T.4. Thic py6./1. 370,4
ITPC)
[TexoBbIe pacxomabl Toic.py0./T. 111,8
OO0111enTpOr3BOJICTBEHHBIE PACXO/IBI Thic.py0./ckB. 555,7
[Ipoune npon3BOACTBEHHBIE PACXOAbI Tric.py0./cKB. 17,2

Camas mepBass cTaThss pPacxoAOB — OTO 3aTpaTbl Ha OOCIY>KHMBAaHHE

TOOBIBIOIIETO (POH/Ia CKBAKHMH, HA KOTOPBIX OYAYT MMPOU3BOAUTHCS MEPOIIPUSTHUS:
306 Irom =305 500 * 10 =3 055 000 py0Gmeii.
306 3roma=3 055000 *3 =9 165 000 pyOneit, cyMMapHO 3a TpH roja.
HeoOxoaumo  yd4ecTh dJEKTPOIHEPrHI0 T0 Tmoabemy (momma Ha
MOBEPXHOCTh JUIA KaXKJIOro TOJa, KaK IPOU3BEACHHE OO0beMa >KHUIKOCTH Ha
PACXOJIBI 110 AJICKTPOIHEPTUH:
3a5.9H lrog =82 419 * 5,3 =436 821 py6eit 3a 2022 rox;
3am.9H 2roa= 73 124 * 5,3 =387 557,2 pyoneii 3a 2023 rox;
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3a1.9H 3rox =58 563,2 * 5,3 =310 384,2 py6seii 3a 2024 roa. CymmapHbie
3aTpaThl HA AJIEKTPOIHEPTIHIO COCTABSIT:

331150 cyM = 3971.3H lrox + 33150 2ron + 3am.5H  3rox =1 134 7624
pyOJielt 3a Tpu OTYETHBIX TOJIA.

Brraucinm BioKeHUS Ha 3aKa4Ky JKHJIKOCTH MTPU CTUMYJISIIAN T11acTa:

33akauka lrom =82 419 * 87,3 =7 195 182 py6ns 3a 2022 rog;

33akauka 2rog =73 124 * 87,3 = 6 383 726 pyo6ueii 3a 2023 rog;

33akauka 3rog= 58 563,2 * 87,3 =5 112 565 pyo6uneii 3a 2024 rox.

CyMMapHbI€ 3aTpaThl Ha 3aKa4Ky KUJKOCTH COCTABSIT:

33akauka cyMm = 33akadka lroj + 33akauka 2ron + 33akauka 3roa= 18 691
473 py0Jist 3a TpU OTUETHBIX TOJIA.

PaccunTaeM u3nepKKu 1o TPaHCIOPTUPOBKE MPOAYKTA K KOHEUHOMY

MOTPEOUTENIO:

3tpan lrog= 82 419 * 11,4 =939 577 py6us 3a 2022 rox;

3tpan 2rox =73 124 *11,4 =833 613,7 py06aeii 3a 2023 rox;

3tpan 3roa= 58 563,2 * 11,4 =667 620,2 py6uneii 3a 2024 rog.

CyMMapHble H3ACPKKH 110 TPAHCIIOPTUPOBKE TMPOJIYKTa 3a OTYETHBIN
MIEPUOJ COCTABSIT:

3tpan cym = 3tpan lroa+ 3tpan 2ron + 3tpan 3roa= 2 440 810,9 pyoneit
3a Tpu roma. PaccumTaeM U3NEPKKHM Ha TMOJATOTOBKY MPOJIYKTa 3a OTYETHBIN
nepuoA: 3non lron= 82 419 * 72,3 =5 958 897 pyosneit 3a 2022 rox;

3non 2ron =73 124 * 72,3 =5 286 866 py0Oneii 3a 2023 rox;

3non 3rom =58 563,2 * 72,3 =4 234 117 py6uneii 3a 2024 rog.

CyMMapHbI€ M3IEPKKH HA TEXHOJIOTHYECKYIO TOJATOTOBKY MPOIYKTa 3a TPU
roja:

3noxa cym = 3nox lrog + 3noa 2rox + 3nox 3rox = 15 479 880 pyo6uieid.

Paccuntaem m3mepKku Ha COJepKaHUE M HCIOIb30BaHHE ApEHIOBAHHOTO
ob6opynosanus ['PI1 u TKPC:

3TKPC Iroa= 82419 * 370,4 =30 528 012 py06neti 3a 2022 rox;

3TKPC 2ron =73 124 *370,4 =27 085 133 py6uneii 3a 2023 rox;
72



3TKPC 3roa= 58 563,2 * 370,4 =21 691 799 pyo6uneii 3a 2024 rog.

CymMmmapHbie M3IEpKKA HA COJIEPKAHWE U HCMOJIb30BAHHUE APEHIIOBAHHOTO
obopynoBanus ' PIT u TKPC 3a or4yetHsblil nmepuo:

3TKPC cym = 3TKPC lroa+ 3TKPC 2rog + 3TKPC 3roa=79 304 944
pyOneit. Temeps moacunTaeM Bce U3ACPIKKH 11O TOJaM CyMMAapHO:

3rek lrox = 3006 lrox + 3amau lIrox + 33akauka lrox + 3tpan lroa+
3non lroxg +3TKPC Irox =48 113 489 pyo6useii 3a 2022 roa.

3rek 2rox =300 2rox+ 33m3H 2ron + 33akauka 2ron + 3TpaH 2rox +
3non 2rox + 3TKPC 2rox =43 031 895 py6aeit 3a 2023 rog.

3trek  3rog= 300 3rox + 3am.3H 3rox + 33akauka 3rox + 3tpan 3roat+
3noxa 3rox + 3TKPC 3rox =35 071 486 pyo6ueii 3a 2024 rog.

CymMmmapHbie TEKYIIUE U3IEPKKH 32 TPU T'OJla COCTABSIT:

3trek cym =3tek lrox +3tex 2rox + 3texk 3roa=126 216 870 pyO:ei.

Tenepb HEOOXOUMO paccUUTaTh KalUTaJIbHbIE BIOKEHUS. B paMka Hamiei
3alayd  He OyJeT YYUTHIBAThCS HEOOXOAUMOCTh PEKOHCTPYHUPOBAHHS U
OOHOBJICHUS ~ TEXHOJOTHYECKOUN OCHAII[EHHOCTH  OO0OPYJIOBAHHOTO Ha
MECTOPOXKICHUHU. B KanuTanbHbIE BIOKEHUS Y HAC BOWIET HEMOCPEACTBEHHO BECH
pacxo/IHbI MaTepual, TpeOyeMbIil I peain3aliui BCEX MEPONPUITUN B MOJTHOM
o0beMe, B TOM YHUCJE U HAeM YKOMILJIEKTOBAHHOTO CBOMM BOOpYXKEHHUEM (PJIOT
I'PII, B koTophlii Oyner BXOAUTH: OJEHIEP, TPAHCHOPT JUIS IIOJBO3a
PACKJIMHUBAIOIIET0 areHTa (Mmecok JMOO MPOIIAHT), MaHU(OIBA, J1abopaTopHOE
000pyZI0BaHUE, HACOCHO-KOMITPECCOPHBIE TPYOBI, KOJOHHAS TOJIOBKA, MaKep IS
MHOTOPa30BOT0 UCIOJIb30BAHUS, CKpenep-nepo 1adaoH, (GoHTaHHAs apMaTypa.

OOcayXMBaIOMIMK MEpPCOHAN IS TUIAHUPOBAHUS U peau3alliyd HYKHOTO
JU3aifHa TUAPOpa3phIBa MIACTA: UHKEHEP —TEXHOJIOT, pAOOTHUK JIA0OpaTOPHH.

OOcayXMBaIOIIMK TEPCOHAJ, 3aHSITBIM HEMOCPEJICTBEHHO MPOBEICHUEM
rUApopa3pbiBa B TIOJIEBBIX YCJIOBHUSX: TpU omeparopa OJieHaepa, BOCEMb
OTIEpaTOPOB KOHTPOJUPYIOMIHUX padOTy arperaToB JjIsi HATHETAHUS JIaBJICHUS, IBa

MalllMHUCTA IIOABbEMHOI'O KpaHa, BOAUTEIb 110 ITOABO3Y PACKIMHUBAIOIICTO arcHTa.
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Jlist mpoBeneHuss ONHOM omepauud Heodoxoaumo B cpeaHeM 80 TOHH
npornmnadTa 1 300 M3 KUAKOCTH pa3pbiBa:

C = 150*115000 + 9*97000+ 85000 +270000+ 330000 + 65000 +
5800*300+54545*80 +532000 = 3 336 560 pyOuieii.

Taxum oOpazom, pacuetHasi ctouMocTs omneparuu ['PIT 6yaer paBusaTecs 3
336 560 pyOmneii.

[Ipaiic-nuct Ha OKa3aHWe TaHHBIX YCIYT NpeaocTaBieH B Tabnuie 4.3:

Tabnuna 4.3 — [Ipaiic-mucT Ha OKa3aHHUE yCIyT U CTOMMOCTH MaTepHaoB

HanmeHoBaHue ‘ Heob6xoanMoe KOJINYECTBO ‘ CTtoumocTs, pyo.
YeJyra HHKeHEPHOT0 COMPOBOKAECHUS
CTOMMOCTb UHKEHEPHOTO 150 1ac. 115 000
COIPOBOKICHHS
Oo6opynoBanue
®not I'PIT 9 970 000
[Taxep 1 85 000
KosnonHas roioBka 1 270 000
Tpy6st HKT o 1500 m 330 000
Ckpenep-niepo mabioH 1 65 000
Marepuaisl
XKunkocTts pa3pbiBa Ha HEPTIHON OCHOBE pyo./ m? 5800
PacknuHuBarommii areHT pyo./ T. 54545
MooOnan3anusa 1 1eMOoOHIN3 AN
MooGunu3anus u 1eMOOUIn3aIus ‘ 532 000

Tenepp HEOOXOIMMO MOCUMUTATh JEHEXKHBIM MOTOK, TMOJYYEHHbIH B
pe3yibTaTe peaju3aluy MPOAYKIHMH, MOTYYEHHBI OT MeponpusaTuid. 10 Oyner
OOIIM TOXOJA OpraHU3alliy 3a BHIYETOM PACXOJI0OB, CBSI3aHHBIX C AKCIUTyaTallei
00OBEKTa W BCEBO3MOXHBIX OTuMclIeHUd. HeoOxomumo Tak e MNpOU3BECTH

JMCKOHTUPOBAHUE JTIOXOJIOB MEPBBIX I'OJAOB, KOTOPBIM MPOU3BOAUTCS O dopmylie

33:

r Bt— 3t— Hr

M= —— %
i=I [1 + .EH) (33)

rae, [1t — HemocpeacTBeHHAs MPUOBLIL OT MPOJIaXKU HEDTH;
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T- nepuon, Bo BpeMsi KOTOPOro Mbl OyJIeM peain30BbIBaTh Halll MPOEKT; Bt —
BBIPYYKa OT NpOAaXHu HEPTH;

Ot - 3KCIUTyaTallMOHHBIE 3aTpaThl ¢ aMopTHu3anuel; Ht- cymma Haioros;

EH — HOpMaTUB AUCKOHTUPOBAHMS, IOJIH €]1.;

t, tp — COOTBETCTBEHHO TEKYIIHHA W PACYETHBIN T'OI.

Bcero skcrulyaTallMOHHBIX 3aTtpaT Ha A00bMYy HEPTH Ha KaxAbId IO
pacyeTHOro nepuoa:

33kcn. = 3Tek+H + ACKB.

3akcn =91 325 535 pyb6neti 3a 2022 rog;

3akcn = 81 432 950 pyb6neii 3a 2023 rog;

3akcen = 65 944 223 pyOaeii 3a 2024 rog.

Wroro 3a 3 roga pacuetHoro nepuoaa — 238 702 708 pyOneii.

BanoBasg npuObUIb OT peaM3alii Ha Kaxablid roj pacueTHoro nepuoxa: It
= Bt — (3skcn + Hune + Haki + Huwm)

I11 =111 862 073 py6aeii 3a 2022 rox;

I12 =98 841 733 py6ss 3a 2023 rogx;

[13 =78 435 642 py6ns 3a 2024 rog.

Utoro 3a 3 roga pacuetHoro nepuoaa — 289 139 449 py6Gneit. Hanor Ha
NpUOBLIL Ha KaXIbIM TOJl pACYETHOTO NIEPHOJA:

Hop. =111 862 073 - 24% = 26 846 897 py6., 3a 2022r.

Hmp. =98 841 733 - 24%=23 722 016 pyO0., 3a 2023r.

Hrp. = 78 435 642 - 24%= 18 824 554 py0., 3a 2024r.

Utoro 3a 3 roma pacuerHoro mepuoga — 69 393 468 pyouneit. [IpuObuih
MPEAIPUATUS Ha KOXKABIM o1 pacueTHoro nepuoaa: Imp. = I1t — Hop

[Trp. = 85 015 175 py6meit 3a 2022rox7;

[Top. =75 119 718 pyO6neii 3a 2023rox;

[Tnp. =59 611 088 py6aeii 3a 2024 rox.

Utoro 3a 3 roma pacuerHoro mnepuoga — 219 745 981 pyo6.
JluckoHTHpOoBaHHasi MpUObUIL HA KaXIIbIH roj pacyeTHoro nepuoaa: Ilnp.auck. =

73 926 239 pyOneii 3a 2022 rox;
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[Tnp.auck. = 65 321 494 pyo6uneit 3a 2023 rog;

[Tnp.ouck. = 51 835 729 py6ueii 3a 2024 rog.

Uroro 3a 3 roga pacuerHoro nepuoaa — 191 083 461 py0uib.

4.3 PacueT SJKOHOMHYECKHX NOKa3aTeell MpoeKTa

[ToTOK AEHE)KHON HATMYHOCTH

JIMCKOHTHPOBAHHBIA TOTOK JCHEKHOW HAIMYHOCTH, ONPEACIACTCA Kak

CyMMa TCKYIIUX I'OAOBLIX ITIOTOKOB, IIPUBCACHHLIX K HAYaJIbBHOMY I'OY:

r (IIt+ Af)— Kt

NPV= X —
=1 'I:I + EH]
(34)

rae, NPV - JIHCKOHTMpPOBaHHBIM MOTOK JEHEKHOW HalIWM4HOCTH; [It-
NpUOBLIb OT PeaTU3alNK B t-M roay;

At — amopTH3aIIMOHHBIE OTYUCIICHUS B t-M TOJTY;

Kt - kanuTaibHBIE BIOXKEHUS B Pa3pabOTKy MECTOPOXKIEHHS B t-M TOIy;
JIMCKOHTUPOBAHHBIN TMOTOK JAeHEexHOW HamuyHocTH (NPV) Ha kaxaelii ron
pPacyeTHOrO MEepUoa:

NPV1 =53 735 968 py6seii 3a 2022 rox;

NPV2 =46 242 455 py6neii 3a 2023 rox;

NPV3 =34 505 324 pyOneii 3a 2024 rog.

HNroro NPV 3a 3 roma pacuerHoro mepuoma — 134 483 747 pyOneii.
[TonmoxuTenbHas BEIWYMHA YHCTOrO JAUCKOHTHpOBaHHOTO Jnoxoda (NPV>0)
CBUAETEILCTBYET 00 3((HEKTUBHOCTU NPOEKTA, MOCKOJIBbKY MOCTYIJICHHH OT €ro
peanuzanuy JOCTaTOYHO Il TOTO, YTOOBI BO3MECTUTH 3aTpaThl U OOECIEUUTH
MUHUMAJILHO TpeOyeMbIil (paBHBIN HOpME JUCKOHTA — 15%) ypoBeHBb TOXOAHOCTU
ATOTO KamuTaja.

Nupekc noxogHoctu

Nunexc noxonnoctu (PIl) - oTHOIIEHHE CyMMapHBIX MPUBEAECHHBIX YHCTHIX

MOCTYIJIEHUH K CyMMapHOMY 00bEMY KallUTaJbHbIX BIOKEHUM:
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T
D +A) (1 +E)
PI="

T

>X, 11 +E)
= (35)

Omnpenenum unaekc goxoanoctu (PI) :

PI = (63 872 921/1,15) / (35 671 850/ 1,15) = 1,8

=iy

Kak Buanm, HHIEKC JOXOTHOCTH SIBIISICTCS TIOJIOKUTENBHBIM, TO €CTh PI1 > 1,
a 9TO sBJIsieTCs KputepueM 3 (HEKTUBHOCTH MPOEKTA.

Ilepuoa oKynaeMoCTH BJIOKEHHBIX CPEICTB

[Tepuon okynaemoctu (I1ok) - 3T0 TPOOIKUTEIHLHOCTD TIEPUOA, B TCUCHHE
KOTOPOTO HadaThbHBIC HETaTUBHBIC 3HAYCHUS HAKOIJICHHOUW TCHE)KHON HATMIHOCTH
MOJIHOCTBIO KOMIICHCUPYIOTCS €€ TIOJIOKUTENbHBIMU  3HaueHusiMu. [lepuos
OKYMaeMOCTH MOXKET OBbITh ONPEIEIICH U3 CIIETYIONIEr0 PAaBEHCTRA:

1o (Tt + Af) — Kt

él (1+Ex)""

(36)

rae, Ilok - mepuon Bo3Bpara BIIOKEHHBIX CPEACTB, roasl. Omnpenenum
MPUOBLIb MPEINPUATUS] B MECSIII;

Ilcp =219 745 981 /36 = 6 104 055 py6/mec.

Omnpenenum nepuop okynaemoctu nposeaeHHoro ['PIT: Tlok = 35 671 850 /
6 104 055= 5,8 mec. =0,5 rona.

Cpok oOKymaemMocTH IO NPOEKTUPYeMOMY BapuaHTy coctaBuT 0,5 rona,
Iepuoz 3a KOTOpbIM 3HaueHue NPV u nanbiie nonoXuTelbHO.

4.4 JkoHOMHUYECKAsl OLIEHKA MPOEKTA

DKOHOMHYECKAsl OLEHKA BBIIIOJIHEHA B COOTBETCTBUM C «PernmameHToM
COCTABJICHHMSI TPOEKTHBIX TEXHOJOTMYECKUX JIOKYMEHTOB Ha pa3pabOTKy
He(DTAHBIX U Ta30HEePTIHBIX MecTopoknenuii», PJ1 153-39-007-96.

Kak nokazanm pacuer dKOHOMHYECKOW dA(PPEKTUBHOCTH  MPOEKTAa,

OTPULIATCIIbHBIC  3HAYCHUA  OTCYTCTBYIOT, TO €CTb IIpH CYIICCTBYIOIIUX
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HPKOHOMHUYECKUX OOCTOSATENbCTBAX MPOBEICHUE MEPOINPUATHUS OKyHaeTcs B
TE€YEHHE MOJTYyTO/1a.

3a paccMaTpuBaEeMblil MEpUOJ MNPEANPHUITHE MOJYYUTIO MPUOBLIL OT
JOTIOJIHUTENIbHOW ~ 0OBIuM  HedpT B pasmepe 219,745 wuH. pyOneit.
Oxonomuueckas omenka mposeneHuss [PII ma 10 ckBaxkunax I[IpuoGckoro
MECTOPOXKICHMUS, MpUBEIcHA B Ta0wmIe 4.4,

Tabnuua 4.4 — JxkoHoMuYecKas oleHKa 3QPEKTUBHOCTH TPOEKTA

Iloka3zarenn 2022r. 2023r. 2024r.
[Tpupoct noObYr HEPTH, THIC.T 40,7 36,1 28,9
[TpupocT BBIPYUKH OT peaan3aluu, MIH.pyo0. 264,6 234,8 188,0
DKCIUTyaTallMOHHbIE 3aTPAThl, MIIH.PYO. 91,3 81,4 65,9
CyMMa HaJIOTOB U IIJIATEXEH, MITH.pyO. 115,3 102,2 81,7
[TpuOBLTG TpEeAIPUATHS, MITH.PYO. 85,0 75,1 59,6
[Totok nenexxnoit Hanuunoct (NPV), MmiH.py6 53,7 46,2 34,5
WNunexc noxomunoctu (PI), monu en 1,8
CpoOK OKYITaeMOCTH, TOJI 0,5

BoiBOJ

B pesynabTare pacdyeToB MONY4YWJIOCh, YTO HPOEKT M0 pealu3aluu
TUAPOPA3pbIBa IUIACTA SIBISIETCS SKOHOMUYECKH BBITOJHBIM M I1€JIECOO0OPa3HBIM.
[IpyueM B  pe3ynbTaTe  MHBECTUIMM  BBIFOJONPUOOpETATENh  MOJYYUT
JOTIOJTHUTENbHBIA TUCKOHTUPOBAHHBIN J0X0A B pasmepe 134,484 muH. pyOuieid,
VHIEKC JOXOAHOCTH HpeanpuAtus 1,8, Cpok OKymaeMoCTH IOAroAa, 4YTO B
YCIIOBHSIX CPOKOB INPOEKTa, TPU 0], SABJIAETCS OYEHb NpPUBIIEKATENbHBIM. [Ipn
OCYILIECTBJIEHUHN TUAPABINYECKOIO pa3pblBa IUIACTA JOINOJHUTENbHAsA J00bYa 3a

Tpu Toja coctaBuT 105,7 ThIC. T HEDTH.
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5. CoumanbHasi OTBETCTBEHHOCTH

['unpaBnuyeckuil pa3pbiB IJIacTa SBISIETCS OAHUM M3 CAMBIX IMOMYJISIPHBIX
METO/IOB yBeNWYCHUS HePTEOTHaaun, MPUMEHSEMBIX Ha MecTopoxkaeHuu. OH
MO3BOJISIET CYIIECTBEHHO YBEIWYUTh J00bIMy HedTH, a Takke BOBJICYb B
pa3paboOTKy H30JMpOBaHHBIC TporacTku. [Ipm sToM mpolemypa MTpoBEIEHUS
MEpONPUSTUS JTOCTATOYHO CJIOKHAS C TEXHOJIOTUYECKOW TOYKU 3pPEHHS, 4TO
TpeOyeT MOBBIIIEHHOTO BHUMAHUS K TEXHUKE O€30ITaCHOCTH.

Hst TlpuoGckoro wmectopoknenus (XMAO) BaxHO oOecreunBaTh
0e30MacHOCTh COTPYJIHUKOB. 3a00Ta O >KM3HU U 370POBbE CBOUX PAOOTHUKOB
SBJIIETCSI TIPUOPUTETHBIM HAMpaBJICHUEM i1 KommnaHuu. Bce 310 Tpebyercs
BHUMATEJIBLHOI'O U3Y4YCHUS MPOCKTHOU JIUTEPATYPhl, COCTABJICHUS CBOJIAa MPABUII 110
TEXHUKE O€30MacCHOCTH, OO0OecleueHne CBOUX COTPYJAHHUKOB HEOOXOJAUMBIM

VHBEHTApPEM.

5.1 [IlpaBoBble M OpPraHM3alMOHHBbIE BONPOCHI  OOecneYeHUus
0e301acHOCTH

Pabouast cmena oneparopa J00bIYM HE JODKHA TpeBbimaTh 12 gacos. T.k.
KOHTpOJIb 3a OecnepeOoitHON paboToit 000pya0BaHUS HEOOXOIMMO MPOBOIUTH
eKECEKyHIHO, PabOThI OPTaHM3YIOTCS B JBE CMEHBI. JKEHINWHBI, MOIPOCTKH H
COTPYIHMKH, HE HWMEIIINE COOTBETCTBYIOIIETO JIOCTyma, K pabore He
nomyckarorcs.  Kaxnapli  paOOTHUK  JODKEH TOJNYYWTh JBAa  KOMIUICKTA
CHEIOICKIBI, 4TO 00s3aTenbHO. OrnepaTopy JOIMYCKAeTCsl HCIPABISAThH MEJIKUE
HETOJIAJIKK, OJHAKO TPH CEPbE3HBIX IOJIOMKAX €ro TJIaBHOW OO0S3aHHOCTHIO
SBJIICTCSI YBEOMJICHHE JIMI] BBIIICCTOSIINX, T.€. CT. HHKCHEpAa WA €ro
3aMECTHTEIIS.

PaboTel Ha HedTeTra30MPOMBICIIaX OTHOCATCS K YHCIY BPEIHBIX M OIACHBIX
JUTSL 3JIOPOBBSI TPYASIIMXCS, IMMOATOMY JUISI OHBIX TPEIYCMOTPEHBI Pa3IMYHbBIC
JBTOTHI M KOMIICHCAITUY 33 IPUYHMHEHHBIN y1iep0. K Takum oTHOCSTCS yBeMueHUe
OIUIAaThl TPYJa, JbIOTHbIE NEHCUOHHBIC OTYHUCIICHMS, a TAKXKe JIOMOJHUTEIbHBIN

OIUIAYMBAEMBIN OTIYCK, ITPEAOCTABIIIEMBIA KaXbIM TO.
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Oneparop [00bIYM €XKEIHEBHO KOHTAaKTUPYET C HE(PTEra3onpoMbUIOBBIM
00Opy/IOBaHUEM, COOTBETCTBYIOLIUM OIpeneIeHHbIM TpeOoBaHusM. C LEbIO
0o0ecneunTh YCTpPaHEHHWE WM CHI)KCHHE OIMACHBIX W BPEAHBIX (HaKTOPOB [0
COOTBETCTBYIOIIMX 3HAUYEHUH, B KOHCTPYKIUIO OOOPYJI0BaHUS BXOJAT PAa3IUYHbIC
3alUTHBIE CPEACTBA, M OHA OOECHEeYMBAET YJIOOHOE BBINOJHEHHUE TPYIOBBIX
o0si3aHHOCTeH omeparopa. Pabodas o6macTe COOTBETCTBOBYET TpeOoBaHMsM [18],
KOTOpBIE€ YUYUTHIBAIOT YJOOHOE BBINOJIHEHUE PAOOT B MOJOXKEHUHU CUASL WIHA CTOS
WA B 000UX MOJIOKECHUSX.

Pabouee mpocTpancTBO U pabodyee MECTO IPOEKTUPYIOTCS B COOTBETCTBUU C
[19]. IlpoekTHpOBaHUE YUUTHIBAET CTAOMIBHOCTh PabOUUX 03 TPYASILUXCS U UX
MOOWJIBHOCTh. [  3(pexkTuBHOro BBINONHEHHS padoOYux O00sI3aHHOCTEN
HEOOXOJMMO HMETh JOCTAaTOYHOE IPOCTPAHCTBO, OOecHeuMBaroliee yA0OHbIE
pabouue Mo3bl, BO3MOXKHOCTh WX Bapuauuid M nepenBrkeHuil. O0opynoBaHue
ABJISIETCA  JIETKOJOCTYNHBIM U Oe3omacHbIM.  Pabouee  mpoCTpaHCTBO
CHPOEKTUPOBAHO TAKUM 00pa30M, YTOOBI TPYASIIUICS HE YTOMJIISJICS B CIIEACTBUE

MMPOAOJIKUTCIIBHOTO MYCKYJIBHOT'O HAIIPAKCHHUS.

5.2 Ilpou3BoacTBeHHAsI 0€30M1ACHOCTH

[IpoBeneHn aHanu3 BpEAHBIX U OMACHBIX (PAKTOPOB, KOTOPHIM MOABEPracTcs
YEeJIOBEK BO BpEMsl MPOBEICHUS THAPABIMYECKOTO pa3pbiBa Ijiacta. BpemHOCTh
JJAaHHOW  omepanuu  00o03HayaeTcsi B psAJ€e  HOPMATUBHBIX  JOKYMEHTOB
(tabmuma 5.1).
Tabnuma 5.1 — Bpennbie u onacHbie (aKTOPBI IPHU MTPOBEACHUH THAPABINIECKOTO

pas3pbiBa IiacTa

Hcrounuk ®dakropsl (mo 'OCT 12.0.003-74)
(baKTopa, Bpezu.[[,]e OnacuHblie HOpMaTI/IBHbIe
HAHMeHOBaHHUe JAOKYMEHTbI
BH/I0B padoT
I'uppaBnuueckuit | 1.OTkIOHEHUE 1.JIBmxyuuecs 1. MP 2.2.7.2129-06.
pa3phIB TUIACTA. ToKa3aTeNen MAaIlTUHbBI 1 2. CanlluH 2.2.4.3359-16.
MUKpPOKJIMMAaTa Ha MEXAHU3MBI. 3. CanlluH 2.2.4.1191-03.
OTKPBITOM BO3/yXe€.
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HUcTounuk ®akropsel (mo F'OCT 12.0.003-74)
(pakropa, Bpenunie OmnacHbie HopmaTuBHbIe
HAHMeEHOBaHHeE JOKYMEHTBI
BHJIOB padoT
I'mppaBauueckuit | 2.11oBbIIEHHBIN 2.IloaBuyKHbBIE UacTH 4.TH 2.2.5.2308 — 07.
pa3pbIB IUIACTA. ypOBEHBL BUOpAIUH. MIPOU3BOJICTBEHHOTO 5.TOCT P 12.1.019-2009
3.11oBbIIEHHBIH 00opyI0BaHUA. CCBT.
ypOBEHB 3.YpoBeHb 6.OCT P 22.3.03-94 7.
3JIEKTPOMATrHUTHBIX BozaeiictBus Bpeansix | [OCT 12.2.049-80.
U3IIy4YEHUH. xumuueckux Bemects. | 8. TOCT P MCO 6385-
4 IToBelIeHHAS 2007.
HaNPSHKCHHOCTh 9.TOCT 12.1.012-90.
AJICKTPUICCKOTO TTOJIS.

[Tponomxenue Tadauibl 5.1

5.2.1 AHa/u3 BbIAIBJIEHHBIX BpeIHbIX (aKTOPOB

OTKJIOHEHME TIOKa3aTeNeil MUKPOKJIMMATa Ha OTKPBITOM BO3TyX€

Ha wMecropoxaeHun peryaspHO TMPUXOJUTCS MPOBOIUTH pPabOTHI Ha
OTKPBITOM BO31yXe. Bce 3TO oOKka3biBaeT BpeAHOE BO3JICUCTBHE HAa OpPraHU3M
YyeJoBeKa — MEePEOXJKIACHUE MOXKET CTaTh NMPUYMHON YXYJIIEHUE COCTOSHUS
3JI0pPOBbs UeNoBeKa. B ciiecTBUM ATOTO HA/IO yAETIATh BHUMaHUE BPEMEHHU padOThI
Ha OTKPBITOM BO3AyXe — TaOIuIs! 4.2,
Tabmuma 5.2 - JonmyctuMasi IpoaoIKUTEILHOCTD (4) OJHOKPATHOTO 3a pabouyro
CMEHy NpeObIBaHUS HAa OTKPHITOM TEPPUTOPUU B YCIOBUSIX KpalHETO ceBepa B

3aBUCUMOCTH OT TEMIIEPATYPhI BO3/lyXa U YPOBHS HEproTpaT®.

Temmneparypa JHeprorpartbl, Br/m2 (kaTeropust pador)
Bo31yXa, °C 88 (16) 113 (I1a) 145 (116)
10 OXJIXK/ICHUE Yepe3 | OXJIaXKICHHUE Yepe3 | OXJIAXKICHUE MTOBEPXHOCTH
1,7 4,6 Tena OTCYTCTBYET

_15 112 2’2 e

-20 0,9 15 OXJIAKJIEHUE uepe3 5,5
-25 0,8 11 2,4

-30 0,7 0,9 1,6

-35 0,6 0,7 11

-40 0,5 0,6 0,9

* YureHna HanboJjiee BeposiTHasi CKOPOCTh BeTpa (3,6 M/c).
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[ToMmuMo »TOrO, HEOOXOIMMO OOECIEeUrMBAaTh COTPYIHHUKA CIEHUATBLHOM
dbopmoii  (pykaBuilbl, 0O0YBb, TOJOBHBIE YOOpPBI, KOTOpbI€ HMMEIOT BBICOKHE
TEIUIO3AIIUTHBIE CBOWCTBA, BO3JYXOHENPOHUIAEMOCTH, MAJyK BIArOEMKOCTb H
HEe(TEHENPOHUIIAEMOCTh), MECTaMU I OT/blXa, a TakKKe HMETh MOOJU30CTH
BpadyeOHBIN TIEPCOHAN, CIIOCOOHOM 0Ka3aTh MEPBYIO MEAUIIMHCKYIO TTOMOIIIb.

[ToBbIIEHHBIN YPOBEHHb BUOPAITUH.

CIiokHBIE MEXAHU3MBI, UCIIOIb3YEMbIE ITPU MPOBEACHUU THUIPABINYECKOTO
pa3ppiBa ILJIACTa, CTAHOBATCS HWCTOYHUKOM BHOPAlMOHHOTO BO3JEWUCTBHS Ha
Opranm3M uesnoBeka. HeoOXonuMo THIATENBHO KOHTPOJUPOBATH YPOBEHb
BUOPALIMOHHOTO BO3JEHUCTBUSA, 00ECHEUYMBATh 3aIIUTy PAOOTHHUKOB OT BIUSHUS
BpeAHbIX (AKTOpPOB, MpPOBOAUTH peryispHble npoepkn CHU3  (cpeactsa
WHUBUyJIbHOW 3aIIUThl), & UMEHHO: KacKa, OYKHU, HAYIIHUKH, MIEPUYATKH, CIIeIl
o0yBb, cIEll KOCTIOM, MPEJHA3HAYECHHBIX OT MEXAHMYECKUX M XUMHUYECKUX
BO3JICHCTBHUM.

B HenocpenctBennoit 6mm3octu ot Mecra mposeneHus ['PII Haxomutcs
HAaCOCHBIM arperar, KOTOpPBIM CO3JA€T YPOBEHb 3ByKa, HE MNPEBBIIIAIOLIINN
nonyctuMbiii (max 80 JIBA) cormacao I'OCT 12.1.003-83. Ilpu ocyIecTBICHUH
TUAPABIMYECKOTO pa3pbiBa IUIACTA CO3JIAIOTCS OINpEENCHHbIe BHOpanuu, B
3aBUCHMOCTH OT CKOPOCTM TIOJAYM JKMJAKOCTHM pa3pblBa M KUAKOCTHU
neckoHocutensi. CornacHo ['OCT 12.1.012-90 TexHosiormveckass HOpMa ypOBHS
BUOpOCKOpocTH cocTaBisieT 92 ab, npu yactore B 63 ['. YpoBenb BUOpanuu rnpu
paboTe B HEMOCPEACTBEHHOM Oym3ocTH OT MecTa npoBeneHus ['PII cocraBmser
menee 101 nb, 4To npeBbillIaeT HOpMY.

[ToBBIIIEHHBIN YPOBEHD JJIEKTPOMArHUTHBIX U3JIyUYCHUH.

O6opynoBaHue, CO3/AIOIIEE NEKTPOMAarHUTHbIE U3TyUYeHHUE, TOJBEpraeTcs
TIIATEIIbHOMY KOHTPOJIKO, TOCKOJBKY MOYET CTAHOBHUTBHCS INMPUYMHOM OKa3aHUs
BPEIHOI0 BO3JICUCTBUS HA YEJIOBEUYECKUN OPTraHU3M.

HeoOxomumo  MCmoib30BaTh — 3allUTHOE  OOOpYyJIOBaHHE, IMPOBOJIUTH
pEeryJsipHblii KOHTPOJIb 32 YPOBHSIMU MAarHMUTHOTO TIOJI, UMETh IOOJIU30CTH

CpEeACTBa JAJisl OKa3aHUS MEPBOM MEIUIIMHCKON ITOMOIIIH.
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JletanpHas uHGoOpManuu 00 OTpaHMUYCHHSIX NpH paboTe ¢ mpubopamu ¢
MOCTOSTHHO JICHCTBYIOIIMM MarHUTHBIM ITOJIEM — Ta0nwmia 5.3.

Tabmuma 5.3 - I[1JIY nocToSSHHOr0 MarHMTHOTO IOJIS

Bpems YcaoBus Bo3aeiicTBus
BO3/1eHCTBUSA o0mee JIOKAJIbHOE
3a pabouuii nay nay nay nay
AeHb, HATIPSIZKEHHOCTH, MATHUTHOH | HANPSKEHHOCTH, | MATrHUTHOM
MHUHYThI KA/M HHAYKLHH, KA/M HHAYKIHH,
MTa mMTa
0-10 24 30 40 50
11-60 16 20 24 30
61 - 480 8 10 12 15

5.2.2 AHa/1u3 BBISIBJIEHHBIX ONACHBIX (aKTOPOB

JIBrkymyecss ~ MallMHbl U MEXaHU3MBI, MOJBW)XHBIE  YacTH
IPOM3BOACTBEHHOIO 000pynoBanus. [Ipu npoBeneHnn rupaBIndeckoro pa3pbipa
miacta  OPUXOAUTCAs  paboTaTh € KPYHHOrabapUTHBIM  TOJBHXKHBIM
000pyI0BaHUEM, KOTOPOE MOXKET MPUUYUHUTH BpPEJ 310pOBbIO uenoBeka. s ero
OpEeJOTBpAlIeHUs] HEOOXOAMM MHCTPYKTaXX C IMEpPCOHANIOM, O0OpYyIOBaHUS
OMACHBIX  YCTPOMCTB  3aUIUTHBIMH  OTPAXKICHUSMH, MPEAYNPEKIAIOIMIUMHU
tabnmuukamu. [lpu sToM oA HE MOKHBI paboTaTh BOMM3U JBUKYIIMXCS
MEXaHU3MOB.

XWMHUYECKHM YPOBEHb BO3JCUCTBHS BPEOHBIX BEHIECTB. 3aKauyMBAEMbIC
dmronapl comepxkar B ceOe BpeOHBIE BEIIECTBA, CIOCOOHBIE NPUYUHUTH Bpea
3I0pOBbIO  yesoBeueckoro opranuzma. Jlns oOecrneueHus 0e30MacCHOCTH
COTPYIHHUKOB HEOOXOAMMO MPOBOJIUTH MPOBEPKY YPOBHS KOHILIEHTPALIMU BPEIHBIX
BEIIIECTB B paboueii 30He B cooTBeTcTBUU ¢ ['H 2.2.5.2308 — 07.

Takxe HeoOxoauMO obecrieurBaTh PaOOTHUKOB MPOTUBOTAa3aMu, TPOBOJUTH

KYpCBI 110 TEXHUKE O€30MacHOCTH.
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[ToBbIlIEHHAS! HATTPSKEHHOCTD AJIEKTPUUECKOTO MO, DIEKTPUUECKHUIN TOK —
MCTOYHUK Bpela sl 3[0pOBbsl YeJIOBEKa, KOTOPBIM, B cilydae HECOOIIOACHUS
TEXHUKHA 0€30MaCHOCTH MOYKET IPUBOIUTH K JIETATHHBIM HCXOIaM.

Jist  Toro 4toObl 3TOr0 M30ekaTh HEOOXOAMMO 4YETKO CJIEeI0BaTh
uactpykuusim ['OCT P 12.1.019-2009 CCBT, npoBoauTh peryisipHbIi OCMOTP
obOopynoBanusi, MpoBo10B. K paboTam moa HanmpssKeHUEM MOXKET OBITh JOIYIICH
TOJIBKO CHEIUATbHO 00YUYEHHBIN MepcoHa, MPOIIeIINN Bce HEOOXOIUMBIE KYpPChI
M0 TEXHUKE 0€30MaCHOCTU U OCHAIICHHBIE CIICIIUAIbHBIM UHBEHTAPEM.

[Tpu mposenennn padot o ['PII cymiecTByeT puck mopa)keHus mepcoHana
ANEKTPUYECKUM TOKOM. OHHM BO3HUKAIOT MTPU KOHTAKTE C TOKOBEAYIIUMH YacCTSMH,
npu TomajgaHuM B TIOJIE pacTeKaHduss ToKa MO 3emie, mpu mpobdoe
AIEKTPOU3OISALINH.

Ha MuHMMM3a1Mu CynIecTBYIOIIETO pUCKa TEXHOJIOTUUECKOE 000pY0BaHUE
JIOJKHO YJIOBJIETBOPATH CIEAYIONIUM TpeOOBaHUSM: oOecriedeHrue HeJ0CTYITHOCTH
TOKOBEIYIIUX YacTeil; TEXHOJOTUYECKOE 000PYA0BAHNE JIOKHO OBITh 3a3€MJICHO;
nepcoHaa MpU NPOBEACHUU PpabOT Mo OOCIyKUBAHUIO O0OPYAOBaHUS JOJIKEH
MMETh  WHIAWMBHAyaJbHbIE  CpPEACTBA  3alUTHI:  PE3UHOBBIE  NEPUATKH,
JURJIEKTPUUECKHUE KOBPUKH.

Pacuer 3azemnenus

Pacdyer 3amuTHOrO 3a3zemyieHUs Uil DJICKTPONMTAIONIEH YCTaHOBKH
MOITHOCTRIO 45kBT, pacnpenenstomieid sHepruto HampspkeHueM  380/220B,
CBOJOUTCA K OINPEIEICHUIO0 YHWClia 3a3eMJIMTENEH M JUIMHBI COEAMHUTEIBLHON
MOJIOCHI UCXO/ISI U3 JOITYCTUMOTO COITPOTUBJICHUS 3a3EMIICHUSI.

Taomuna 5.4 — UcxoaHble TaHHbBIE

Bun 3azemnienus BBIHOCHOE
Jnmnua 3a3emurens |, m 2,7
['myOuHa 3a10KeHust 3a3eMIIMTENs B TPYHT h, M 0,65
Koaddurment cesonnoctu Kc 2,0
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[Iponomkenue Tabauubl 5.4

VY aenpHOE CONPOTUBIIEHKE TPYHTA p , OM'M 70
JHuamerp 3azemuntens d, m 55
Hlupuna coemMHUTEILHOE MOJIOCHI D, M 50

JlomyckaeMoe COINPOTHBIICHHE CHCTEMBbl 3a3zemieHus mo I[IYD |4

R3.H. ,Om

1. B kawecTBe 3azemiuTellss BbIOMpaeM CTajbHYIO TpyOy AuamMerpom
d =55um, @ B KaUeCTBE COCAMHUTEIIHHOTO 3JIEMEHTA — CTAJbHYIO MOJIOCY IIUPUHOM
b =50mm.

2. Beioupaem 3HAYCHUE YAEIBHOTO COMPOTHUBIICHUS IpyHTa
COOTBETCTBYIOIIEE WM OJM3KOE IO 3HAYEHHUIO YACIBHOMY CONPOTHUBIICHHUIO
TPYHTa B 33JITaHHOM paiiOHE pa3MelIeHUs MPOEKTUPYEMOM YCTAaHOBKH.

3. OnpenensieM 3HAYEHUE OJJIEKTPUUYECKOTO COMPOTUBICHUS PACTEKAHUIO

TOKa B 3CMJIIO C OJUMHOYHOI'O 3a3CMJIUTCIIA

p- K. (l 2-1 1l 4t +1
T \"97¢ 2g4t—l>
702( 2:2,7 1 4-242,7

= 0,366 (1g ooz + > 1g T2 ) = 40,62 O 27)

2,7 0,055 2 4-2-2,7

R, = 0,366

rae p =700m - yACIBHOC CONIPOTUBIICHHUE I'PYHTA,

K, =2,0 - ko3 pUIMEHT CE30HHOCTH,

| =2,7 » - IJIMHA 3a3E€MIIUTEII,

d =55um - qUaAMETp 3a3E€MIIUTEN,

t=h+051=065+05-27=2m - pacCTOSIHUE OT IOBEPXHOCTU TIPyHTa [0
CEpEeIUHBI 3a3€MIIUTES.

4. PaccunThIBa€M YHCIIO 3a3eMJIUTENC O0e3 ydeTa B3aMMHBIX IOMEX,
OKa3bIBAaEMBIX 3a3eMJIMTEIISIMH JIPYyr Ha [Apyra, TaK Ha3bIBAEMOI'0 SBJICHUS

B3aMMHOTO ‘“OKPaHUPOBAHUS

n' = R, _ 4062 —-==1015 ~ 10. (28)
R 4

5. PaccuntbiBaeM 4MClO 3azemidTeNiedl ¢ ydeToM  KoadulMeHTa
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9KPaHUPOBAHUA
/
n=" - 10 1704~ 18 (29)
n, 0,58

rae 7, =0,58 - KO3 GUIIUEHT dIKPAaHUPOBAHMUS.
[IpuHMMaeM paccTOsTHUE MEXAY 3a3€MIIMTENSAMH a =1 = 2,7 m
6. OmpenensieM IMHY COSTUHUTEILHOM MOJIOCHI
|, =105-n-a=105-18-2,7 = 51,03 . (30)
7. PaccunThiBaeM MOJHOE 3HAYEHHE COMPOTHBJICHUS PACTEKAHUIO TOKAa C

COECIMHUTEIHHON MOJIOCHI

: 12 ) _ 2
R, =0,366p—1{”|gﬂ:0’366 70 2| 2-51,03°

g =5,2 Om. (31)
I “b-h 51,09 ° 0,05-0,65

8. PaccunThiBacM notHOE 3HAUYCHHE COIIPOTHUBJICHUA CUCTCMbI 3a3CMJICHUA

R R, R, ~ 40,62-5,2
* "R .y +R ;. -n 4062-051+52-058-18

=2,820m. (32)

rae 7,=0.51 - koapdurmeHT FsKpaHUPOBAHUS TTOTOCHI.

Conpotusnenue R, = 2,82 Om MeHbLIE [OMYCKaeMOIO CONPOTHUBIICHUS,
paBHoro 4 Om. CrnenoBarelibHO, AUaMeTp 3aszemimrtenas d = 55 MM mpu gucie
3a3eMidTeNIed N= 18 sBasSeTcs MOCTATOYHBIM JJii OOCCIEUYCHUS 3allUThl IpHU
BBIHOCHOW CXEME PACIIOIOKEHHUS 3a3EMJITUTEICH.

- NOXICAPOONACHOCMb 0O0PYO0BAHUS

Ha ra3oBeIX MecCTOpOXACHHUSX HanOoyiee B3PHIBOONACHBIM BEIIECCTBOM
SIBJIICTCSI METaH, OH MOYKET BBIACIIATHCS TIPH MPOBEICHUN PaOOT MO TEXHHYESCKOMY
MEPEBOOPYKEHUIO CKBAXKUHBI, BBUTY HEHCIIPABHOM CUCTEMBI T€pMETH3AITNH.

MeTtaH B3pBIBOOIIACEH IMPU KOHLEHTpauuu B Bo3ayxe oT 4,4 % nmo 17 %.
Camast B3pbIBOOMACHAasi KOHIeHTpalusa 9,5 %, npu koHueHTpamuu Oonee 16 %
METaH MPOCTO TOpUT, 63 B3phIBA, 10 5-6 % — ropuT B MPHUCYTCTBUH HUCTOYHHUKA
tema. Kiacc onacHocTH - 4eTBEpTHIN [3].

[Topaxkaromum BO3ICHCTBHEM Ha OpPraHM3M 4YejIoBeKa IpH Imoxkape obagaet
HE TOJIBKO OTKPHITOE IUTaMsi W TIOBBIIIICHHAS TEMIIepaTypa, HO U BO3MOXKHO

BO3HMKHOBCHHEC TaKHX IIOPaXKarommnux q)aKTOPOB, KaK OCKOIJIKH, BHGKTpI/I‘{eCKI/Iﬁ
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TOK, B3pbIB. HomapHaﬂ HpO(l)I/IJIaKTI/IKa Ha IIPOU3BOACTBC OOCTHUIACTCs
MMPAaBUJIBHBIM IIPOCKTUPOBAHUC, OKCILIyaTalluhd U oOecrnieueHuEeM CpcacCTBaMUu

MOKapOTYLIEHHUS.

5.3 OxpaHa okpy:xamouiei cpeabl

[Iponiecc mpoBeeHUsI TUIIPABIMYECKOTO pa3pbiBa IJIACTa MOXKET OKa3aTh
HEraTUBHYIO POJIb HA SKOJOTUUYECKYI0 0€30IacHOCTh Hamiel 3emun. Haubomblnyo
yIpo3y TMPEICTABISIOT aBapuu, KOTOPhIE BO3HUKAIOT TMPU  MPOBEICHUU
TUAPABIMYECKOTO pa3pblBa IlacTa ©  MOTYT TMPUBECTH K 3arps3HEHHIO
OKPY’KarOIIEH CPEBI.

JIutocdepa. [Ipu pazpadboTke MecTopoxkacHUs (OypeHUs CKBaXUH, T00BIUH,
MIPOBEICHUSI TUIPOPaA3PhIBa TIACTA) BO3MOKHBI BEIOPOCHI MJIACTOBOM >KUJKOCTH Ha
MTOBEPXHOCT.

B memsix panuoHanbHOTO UCIHOJIB30BaHUS HEAP U WX OXpaHbl OT
HETaTUBHOT'O BO3JIEUCTBUS MPETyCMaTPUBACTCS:

-  HCIOJIb30BAHUE MPU CTPOUTEIHCTBE HOBBIX CKBOXUH MaJOTOKCHYHBIX
xumMmpeareHToB [V kiacca onacHocTy;

- U30JSUSI BOAOHOCHBIX U HEPTEra30HOCHBIX MIACTOB IEMEHTUPOBAHUEM
3aKOJIOHHOT'O MPOCTPAHCTBA;

- 3aKayka B MPOJIYKTHUBHbIC HE(PTSIHBIC IMIIACTHI MUHEPATN30BAHHONU BO/IBI
B3aMEH M3bIMaeMOM U3 1iacTa HeTH;

- W3BATHE TOJ3EMHBIX BOJ B  KOJMYECTBAX, OOECIEUYHBAIOIINX
COXPAHHOCTh OCHOBHBIX CBOMCTB MCIOJIb3YEMBIX BOJOHOCHBIX IJIACTOB;

- cOop u 00€3BpeKUBAHNE OTX0JI0B OYPOBBIX PadoT;

- OCYIIECTBJICHHE KOHCEpPBAIlMM WM JIMKBHIAIMA CKBAXUH TIO
WHIUBUAYAJIBHOMY  IUJIaHY, COTJIJaCOBAHHOMY C  MECTHBIMH  OpraHaMu
['ocroprexHaa3opa W BOEHU3UPOBAHHBIM OTPSAJIOM IO MPEAYNPEKIACHUIO U
JMKBUIAIMHA OTKPBHITHIX (POHTAHOB.

I'unpocdepa. brarogapss HEMHOTOYHMCIEHHOCTH CKBaXXMH HA KYCTOBBIX

TJIOMIAJKaX W PABHOMEPHOCTH paCIpeNeNieHHs MO0 MECTOPOXKICHUIO OOBEKTOB
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OOyCTpOMCTBAa BIUSHUE BO3MOKHOTO TMOCTYIUIEHHWS TOKCHYHBIX BEIIECTB B
ruapocdepy OyJIeT HOCUTh JIOKaJIbHBIN XapakTep.

C nenbr0o MUHUMHU3aLANA BO3JEHCTBUS U MPEAOXPAHEHUS MTOA3EMHBIX BOJ OT
3arpsi3HEHUS] TPEAYCMOTPEHO KOHIICHTPUPOBAHHOE pa3MEIEHUE CKBAKUH B
KyCTOBOM OCHOBAaHHMM, YTO IIO3BOJISIET COKPATUTh IUIOIIAJIHBIE pa3MeEpPbI
TEXHOT€HHOTO  BTOPKE€HHUA W  COCPEOOTOYUTh  INPOBEJIECHHE  KOMILIEKCa
OPUPOJOOXPAHHBIX MEPONPHUATHA UM PErJIaMeHTHBIX pPabOT Ha Yy4yacTKax,
JOCTYMHBIX TS 3P PEKTUBHOTO KOHTPOJISL.

g obOecriedeHusl apTE3UAHCKOM BOAONW TEXHOJIOTMUYECKUX IMOTpeOHOCTEH
CTPOUTENBCTBA SKCIUTYAaTAIIMOHHBIX CKBAKUH HAa K0 IJIaHUPYEMOUM KyCTOBOM
IJIOIIA/IKE TIPEAyCcMaTpUBAETCs OypeHHe M0 OJTHOM apTCKBaKHUHE TIIyOuHOM 170 M.
ApTre3naHckue BOJbI IPUYPOUYEHBI K BOJOHOCHOMY TOPHU30HTY Pa3HO3EPHUCTBIX
MECKOB aTJBIMCKOM M HOBOMUXANUJIOBCKOM CBUT, 3aJIETAIONIMX B UHTEPBAJE INIyOuH
150-165M, 3aIIUIIEHHBIX OT 3arpsi3HEHUS] C MOBEPXHOCTH TIIMHUCTHIMH TOJIIAMH.
Boasl mpecHble, MO XUMHYECKOMY COCTaBYy THUIPOKApOOHATHBIE, KaJbLUEBO-
MarHUBBIEC COJIEPKAHUEM JKelie3a 0 5.8 Mr/1L.

B nensx uckiroueHus 3arpsi3HEHHsT BOJOHOCHOTO TOPU30HTA IPECHBIX BOJ
npu OypeHHH pPa3BEIOYHO-IKCILUTyaTallMOHHBIX ApPTCKBAXKMH B  KayecTBE
IPOMBIBOYHOM KUJKOCTU MCIHOJIb3yeTcs OypOBOM pacTBOp € MPUMEHEHUEM
[JIMHSHOTO TIOPOIIKA. YYacTOK BOKPYT yCThsl CkBaxkuHbI pazmepom 1.0 x 1.0 x 0.1
M OGeTonupyetcs. C Lenpro NpeaynpeKaeHUs 3arpsi3HeHHs] TIOJI3EMHBIX BOJ BOKPYT
apTCKBaKUH OPraHU3yeTcsl 30Ha caHuTapHoil oxpansl (3CO).

Atmocdepa. Ilpu mpoBeaeHMM orepanuii BO3MOXKEH BBIOPOC OIMACHBIX
(TokcHuHBbIX) BemiecTB B armocepy. HeoOxomumo TiiaTenbHO MPOBEPSTH BCE
o0opyZ0BaHUE, YTOOBI TMPEJOTBPATUTH BO3MOXKHBIE YTEUKH. PaboTtaromimii

NEePCOHAN JOJHKEH YETKO 3HATh MpaBUiia TpyJa Ha NPEaPUSTUH.

5.4 be30nacHOCTDH B Ype3BbIYANHBIX CUTYALUSX
[Tnomanka Kycra CKBaXHWH OTHOCUTCS K  KAaTETOPUM  OIACHBIX

IMPOU3BOACTBCHHBIX 00BbeKTOB. TeXHOJIOTHYSCKHE COOPYKCHHUA IIIOIIAAKKN KyCTa
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CKBaXKUH SBJISIOTCS B3PbIBO-II0’KaPOONACHBIMU: B aBAPUUHON CUTYyaIlMy BO3MOKHA
pasrepmeTusanus 00OpyJOBaHUS U TPYOONPOBOJOB C HEKOHTPOIHPYEMBIM
BBIXOJIOM HE(TH M HEPTIHOTO Ta3a B IMOMEIICHHE 3aMEPHOW yCTAaHOBKH W Ha
TEPPUTOPHUIO TUIOHNIAAKA C TMOCIEAYIOINIMM BOCIUIAMEHEHHEM U  B3PBIBOM.
[IpyunnamMu aBapud MOTYT OBITh HEMONAAKH OOOpPYAOBaHUSA, OIIUOOYHBIE
JICVCTBHSl TMEPCOHANA, OTCTYIUIEHMS OT HOPM TEXHOJIOTHUYECKOrO0 PErIaMEHTa,
BHEIIIHUE BO3/ICUCTBUS MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa.

[IpakTka TMOKa3bIBACT, YTO HAWOOJIEE BEPOATHBIM SIBJISETCS TOJHOE
paspylieHre o0OpyJOBaHHS M TPYyOOINPOBOJIOB, YeM OOpa30OBaHME JIOKAJIbHBIX
noBpexaeHuid. [ToaTomMy 17151 OLICHKM BO3IEUCTBUSI OOBEKTA B CIydae aBapUHON
CUTyalldd PacCMaTpPUBAIOTCS CIICHAPUU aBapUil C MAaKCUMaJIbHBIM BBIOPOCOM
OMacHBIX BemiecTB (HedTh, ras).

HeratuBHoe nelicTBHE Ha OKpPYXaKOUIyI0 Cpeay B Cllydyae aBapUMHOU
CUTYyallud MOKET MPOSBUTHCA B 3arPSA3HEHUH aTMOC(HEPHOT0 BO3yXa MPOIyKTaMu
CrOpaHus yIrieBOJOPOAHBIX I'a30B, TEPMUYECKUM BO3/ICICTBUEM.

[TocnencTBusi  aBapuii  Ha  4YEJIOBEKA  BBIPAXKAKOTCA B TOTEpE
TPYAOCIIOCOOHOCTH, 3/TOPOBBSI.

AHayu3 paboThl AHAIIOTUYHBIX O0OBEKTOB B HOPMAJILHOM PEXKHUME U aHAINU3
YpEe3BBIUAMHBIX CUTYyAI[Mi, BO3ZHUKAIOIINX HA HUX, MTOKA3bIBAET, UTO JJIsI KyCTOBOM
TUIOMIAKY CKBAKMH HanbOoJIee BEPOATHBI CIEIYIONIETO XapaKTepa aBapuu:

- B3pBIB IAPOra3oBOM CMECH MpPH PAa3repMETH3AMU CenapaludOHHON
eMKocTH B 3V

- pasrepMeTH3alus BBIKUIHOTO TPYyOOIIpOBOIa, TPUBOASINIAS K aBAPUSIM
M0 HECKOJbKHM CLEHApusiM - PaHHWU B3pbIB BBIJCIUBIIETOCS Ta3za U3
TpyOOTNIPOBO/Ia, TO3AHHUA B3PHIB C yYacTHUEM MAapOB pa3IuTON HEPTH, TOXKAP
MPOJINBA;

- B3pbIB [1APOra30BOM CMECH IIPU pPasrepMETU3alUU  IOJ3EMHOU

CMKOCTH.
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[Ipy mnpoBemeHMM THUIPABIUYECKOTO pa3pbiBa IIacTa HaWOOJBIITYIO
OMACHOCTh TMPEJACTABISIET MOTEPS KOHTPOJS 3a 3aKa4KOW KUJKOCTH pa3pbiBa, a
Takke paboTa ¢ B3PBIBOOMACHBIM (DITFOHIOM.

ITopsinok nerictBus B ciaydae UC

B mepByto ouepenbs HEOOXOAMMO YIAIUTHCS HA MAaKCUMAJILHOE PACCTOSHUAC
oT mpenMera omacHocTd. [locie 3Toro cieayer COOOMMUTH O TPOU3OIIEIIIEM
OTBETCTBEHHBIM JIFOISIM, Ha3BaB UM CBOU KOHTAKTHBIC JaHHBIC.

Jlanee Hano yOeIUTHCS B COXPAHHOCTH OKPYKAlOIMX, OKa3aTh BCEM, KOMY

TpedyeTcs nepByro nmomois [20].
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3akioueHue

['unpopaspelB miacrta sBISETCS OJHUM U3 Hanbosiee YPPEeKTUBHBIX METO/I0B
WHTEHCU(UKAIUU J00bYM HEPTH €3 HU3KONPOHHUIIAEMBIX KOJUJIEKTOPOB W
yBEJIUYECHUS BbIpaOOTKHU 3anacoB HedTU. [ Mapopa3phIB HIMPOKO UCTIOIB3YETCS KaK
B OT€UECTBEHHOM, TaK U 3apyOeKHOM MpakTUKe HEPTETOOBIUH.

3nauyntenbubiii onbiT ['PIT yxe wHakoruien Ha IlpuoOckoM HePTsIHOM
MECTOPOXKICHUU. AHAJIN3 BBINOJHEHHBIX Ha MecTopoxkaeHun ['PII yka3piBaeT Ha
BBICOKYIO 3((HEKTHBHOCTH JIJII MECTOPOKICHUS JAHHOTO BHJIa WHTEHCU(DUKAITUU
nO0ObIYM, HECMOTpPS Ha CYIICCTBEHHBbIE TeMIlbl majeHus aeourta mocie [PII.
['unpopaspeiB 1nacta B ciaydae ¢ [IpuoOCKUM HEPTSIHBIM MECTOPOKIECHUEM
SABJISIETCA HE TOJIBKO METOJIOM HMHTEHCH(UKAIMK J0OBIYM, HO U YBEIUYCHUS
HedreoTnauu. Bo-nepsrix, ['PI1 mo3BoiseT moaKI0OUNTh HEAPEHUPYEMBIE 3aI1achl
HEe(TH B MPEPHIBUCTHIX KOJUIEKTOpPaX MECTOPOXKACHUs. BO-BTOpBIX, NTaHHBIA BU]
BO3/ICHCTBUSI MO3BOJISIET OTOOPATH IOMOTHUTEIBHBIN 00beM HeDTU 3a TPUEMIIEMOE
BpEMsI KCILTyaTallud MECTOPOKACHUS.

Takum o6pazom, T'PII cimenyer paccMaTpuBaTh OCHOBHBIM CIIOCOOOM
uHTeHcupukanuu 100srun Ha [IproOckoM HEPTIHOM MECTOPOKICHHUU.

B nannoit pabote npuBeaeHa reojiorudeckas xapakrepuctuka [Ipuodckoro
HE(TAHOTO MECTOPOXKACHUS, aHaJu3 COCTOSHMSI Pa3pa0OTKM Ha CEroJHSLIHUN
JIeHb, cocTosiHME (OHJA CKBaXMH Ha MecTopoxkaeHuu. [IpoBegeH anamus
T'UIPABIMYECKOTO pa3pbiBa Iacta Ha [IpnoOCKOM HEPTIHOM MECTOPOKIECHUU.
Omnucana Texnosnorusi ['PII, mpumensempie marepuanbl U TexHuka. OOOCHOBaH
BBICOKOTEXHOJIOTUYHBIN THAPOPa3pbhIB IJIaCTa C HCIOJIb30BAaHUEM CMECH Ha
OCHOBE ToMakpuiaMuaa; ucciaegoBana texnosoruss MCI'PII Ha ropu3oHTaIbHBIX
CKBOXMHAX C WCIOJIb30BAaHUEM O€31IapoBON TEXHOJIOTMH, OCHOBAaHHOW Ha
WCIIOJB30BaHUN CABMXKHBIX My(pT (Mangoose); a Takke OOOCHOBaH OIIBIT
npuMeHeHus: texHosnorun Xaii-Berr npu ['C MCI'PII, ocHOBaHHBIM Ha mopade
BosiokHa Daitbep (Fiber) mpu 3akauke mponmaHTa.

Haunbonee mnepcrneKTHUBHBIM HAMNpaBICHUEM B PAa3BUTUU TEXHOJIOTHH

BbIsIBIICHO ['PII, mpons3BeneHHOE HA CKBAXKMHAX C TOPU3OHTAIBHBIM OKOHYAHUEM,
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o0opynoBanHbix MydTamu ['PII (kak BHOBb BBOAUMBIE, TaK U C OOKOBBIM CTBOJIOM,
3a0ypeHHbIM Ha MAaTEPUHCKUK). DTO MOXKHO OOBIACHUTH TeM, 4To IIpmoOckoe
HE(TIHOE MECTOPOXKACHHE IO CBOMM [apamMeTpaM IMPeApacHoioKEeHO K
MPOBEICHUIO MOJAOOHBIX MEPONPUATHH B CHIIy HaIWYUS YUCTO HEPTSHON 30HBI
MJacTa, OTCYTCTBHEM B OOBEKTAaX OHKCIUIyaTalluM TMPOIJIACTKOB HACBIIIEHHBIX
BOJIOM.

B xome anmamusza I'PII BeisaBiueno crnexnyrouiee: ['PII ¢ ucnosb3oBanuem
KUJIKOCTH MPOIIAHTOHOCHUTENS HA OCHOBE MOJUAKPUIIAMUAA YBEIUUYUBACT JUIMHY
oOpa3zoBaBiielics TpeuuHbl Ha 15%, 4TO, COTJIaCHO pacueTamM, YBEIUYUBAET JCOUT
CKBaXUHBI B 5,27 pa3a; ucnonb3oBanue nonuakpunamuaa npu ['PIT yBennunBaer
sapdextuBnocTs I'PII Ha 9,5% 1o cpaBHenuto co crangapTHsiM [PII.

B pabGore paccuutan dkoHOMHUYECKHU A(DPEKT OT  ModydeHHUs
JOTIOJTHUTENBHONU JOOBIYM HEPTH, YUUTHIBAasi OCHOBHBIE pacxoabl Ha ['PIL.

B pesymprare pacyeToB MOJYYWJIOCHh, 4YTO IIPOEKT IO peaau3anuu
THIPOPA3pPhIBa TUIACTA SIBISIETCSI SKOHOMUYECKUA BBITOJHBIM M IIEJI€CO00pPA3HBIM.
[IpyueM B  pe3ynbTaTe€  MHBECTUIIMH  BBITOJONpPUOOpETaTeNh  MOJYYUT
JOTIOJTHUTENBHBIA TUCKOHTHUPOBAHHBIN J0X0A B pasmepe 134,484 muH. pyOuieid,
MHJIEKC JOXOOHOCTH mpeanpuatrus 1,8, CpoOK OKylmaemMoCTH TMOJIroga, 4ToO B
YCIIOBHSIX CPOKOB TNPOEKTA, TPU TOJa, SIBISETCS OUYEHb MpUBIEKATEIbHBIM. [Ipu
OCYIIECTBJICHUHN THUPABIMYECKOTO pa3pbiBa IJIacTa JOMOJHUTENIbHAs J00bIYa 3a

TpH roaa coctaBut 105,7 TeIC. T HEPTH.
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Theoretical foundations of GTM: types, principle of operation, scope of
application

Geological and technical measures (GTM) are works carried out on wells in
order to regulate the development of fields and maintain the target levels of oil
production. With the help of geological and technical measures, oil-producing
enterprises ensure the implementation of the project indicators of field
development.

Geological and technical measures differ from other measures at oil wells in
that as a result of the implementation of these measures, enterprises, as a rule,
receive an increase in oil production. Each oil producing company determines
which activities should be attributed to the GTM, and which to other repairs.

All work in the well is divided into major and underground (current) repairs,
while

* major repairs include works related to changing the object of well
operation, fixing loose collectors, restoring the tightness of the casing string and
eliminating its deformation, cutting the second shaft, limiting the inflows of
reservoir, injected water and water from reservoirs, with fishing and other similar
works with underground equipment;

* underground (current) repairs include work related to the transfer of wells
from one mode of operation to another, with the provision of a given technological
mode of operation of underground operating equipment, changing the operating
modes and changing this equipment, cleaning the wellbore and lifting pipes from
sand, paraffin and salts.

In most cases, GTM refers to the overhaul of wells. Although in some
companies, certain types of routine repairs can also be counted as GTM (for
example, changing a well pump with a lower capacity to a pump with a higher
capacity).

Geological and technical measures are carried out at all stages of field
development. But most intensively - in the later stages. In mature fields with

declining production and increasing water cut, GTM is particularly relevant.
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The selection of effective geological and technical measures at each oil field
is one of the main tasks of the company's geological service. As a rule, GTM
events are planned annually when preparing the business plan of an oil-producing
enterprise. And then they are updated and adjusted on a monthly basis.

Usually, the following types of GTM include:

Hydraulic fracturing (Hydraulic fracturing)

The purpose of hydraulic fracturing is to increase the permeability of the
bottom-hole zone by creating artificial or expanding natural cracks in the formation
rock. This is achieved by pumping viscous liquids into the formation with a high
flow rate and under high pressure (above the pressure of rock rupture). Granular
material (proppant) is transported into the cracks formed by the fracturing fluids,
which fixes the cracks in the opened state after the excess pressure is removed.

Processing of the bottom-hole zone (OP2)

This is probably the most widely used type of GTM. There are a great many
technologies for influencing the bottom-hole zone of the formation. Most often,
OPZ is carried out with various acidic compositions. For carbonate reservoirs and
reservoirs with a high content of carbonate cement, the injection of acid
compositions based on hydrochloric acid is most often used. For terrigenous
reservoirs-injection of acid compositions based on hydrofluoric acid.

Transfer to the overlying horizon (PVLG)

As a rule, the development of the field begins with the lower productive
layers. As they are depleted, the wells are transferred to the overlying productive
layers that are not covered by development.

At the same time-separate operation (EPR)

According to the Rules of subsurface protection, it is necessary to keep
separate records of products for each development object. This is necessary in
order to be able to track the production of reserves for each object and evaluate the
achieved KIN. If the underlying productive horizon is far from depletion, and
above it there is another oil-saturated reservoir, allocated to a separate

development object, then special equipment is used that allows you to
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simultaneously operate different development objects in one well with separate
accounting for production for each object. The implementation of the EPR system
is often separated into a separate type of GTM.

Drilling of side shafts (cutting of side shafts)

Drilling sidetracks from existing wells is an effective way to overhaul and
reconstruct wells. The technology is particularly effective for fields at a late stage
of development.

Repair and insulation works (RIR)

Repair and insulation works are carried out in order to eliminate leaks in the
production column and limit the water flow into the well. RIR can be carried out
by various tampon materials (cement, liquid glass), installation of a patch or
packers (two-packer arrangements, for example). The peculiarity of this type of
GTM is that the effectiveness of the work carried out is rather not in obtaining
additional oil production, but in reducing the water content in the well products.

In addition to these, there are other types of GTM. For example, withdrawal
from inactivity, withdrawal from conservation, reperforation, completion,
optimization of GNO.

GTM is also carried out on the injection fund of wells. At injection wells,
work is carried out on cleaning the bottom of the well, processing the bottom-hole
zone in order to increase the pick-up rate and/or equalize the pick-up profile, work
on eliminating unproductive injection (leakage of production columns, backflow
flows), etc.

Hydraulic fracturing technology. General theory, principle of operation,
scope of application, etc.

In order to increase the total volume of oil recovery from the reservoir as
much as possible, to improve the quality of raw materials and to optimize the
work, measures are planned and implemented to improve the inflow. The main
task here is to prevent deterioration of the reservoir-filtration properties of the
bottom-hole zone, as well as their improvement, which is achieved, in its main

part, by slowing down the water supply of oil wells, as well as reducing the
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viscosity of the fluid and improving the permeability of the formation rocks; the
latter parameter is maintained and even improved due to the measures taken to
artificially expand the inflow channels and increase fracturing, among other things,
all kinds of deposits from the walls of pores and cracks, such as paraffin and
various kinds of mud impurities, are leveled.

All types of measures to increase the permeability can be divided into three
large groups:

— physical;

- chemical;

- thermal.

The choice of method is influenced by the specific parameters of the
formation, and it often happens that these methods are used in various
combinations and combinations to ensure the most effective result.

To increase the flow of oil or gas to the bottom of the well when opening
reservoir rocks with low permeability, a system of cracks should be formed in the
bottom-hole zone for better filtration.

To conduct hydraulic fracturing, it is necessary to create a pressure sufficient
to break the rock forming the reservoir with the help of the fracturing fluid. In
order to ensure the formation of new cracks and the expansion of existing ones. At
the same time, if you continue to feed the liquid at the desired speed and pressure.
This can be achieved by injecting a process fluid into the reservoir with a flow rate
that is higher than the maximum volume of liquid absorbed by the reservoir. A
highly conductive crack begins to form in the rock, and it is necessary to pump a
proppant agent (sand, proppant) of various characteristic sizes and strengths to fix
the desired crack geometry.

Similarly, in reservoirs composed of carbonate rock, a fracturing fluid
prepared on the basis of acid can be used. This fluid not only breaks the rock, but
also creates additional channels, producing them in the process of fracturing due to
a chemical reaction, and these channels do not require fixing with a proppant

agent.
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In the resulting cracks, a linear fluid flow regime is observed, respectively,
this leads to a decrease in resistance losses and, as a result, to a faster and better
selection of fluid from the development object. Properly planned and timely
hydraulic fracturing can lead not only to accelerated fluid extraction, but also, in
principle, to an increase in KIN and the achievement of more effective economic
indicators.

Hydraulic fracturing has proven itself during its use as a universal method of
production intensification, which can be carried out in reservoirs of different
permeability, both low and high enough. However, it is clear that it is most often
used for formations or their individual zones with a small permeability index.
Moreover, some fields, such as Priobskoye, could not be put into operation at all
without modern hydraulic fracturing technologies, where it is a mandatory measure
when putting a well into operation. Fractures resulting from hydraulic fracturing
give a significant increase in interaction with the rock, sometimes involving in the
production of those areas of the formation that were generally isolated before. All
this increases both the production rate of the well and the economic indicators of
the profitability of production in these licensed areas.

The main tasks that the hydraulic fracturing system should solve are:

- reducing and leveling the rate of production decline

— returning to the previous level and intensifying fluid production

— achieving the optimal well operation mode

When conducting hydraulic fracturing on a formation with low permeability,
it is required to fix the crack geometry with a proppant agent, in this capacity can
be used:

— sand,;

— medium strength proppant (ISP);

— high strength bauxite (HSP).

In addition to the type of proppant for various purposes and conditions,
according to the design of the hydraulic fracturing, its fractions or a mixture of

them can be used. Currently, two main types of proppant pellets are actively used:
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16/20 and 12/18 and, as secondary ones, 16/30 and 20/40. The other fractions are
more exotic and less applicable. Since the requirements for the wedging agent are
quite high, GOST has been developed and introduced.

The crack geometry resulting from the event is very important for the
success of the hydraulic fracturing operation. During the implementation of
hydraulic fracturing, cracks of a certain orientation are formed in space: horizontal,
vertical, directed at an angle. The direction of the crack depends on several main
parameters:

- stress lines of rock stresses and their direction;

- characteristics of the rocks forming the reservoir.

Hydraulic fracturing activities are usually carried out with the help of a

hydraulic fracturing fleet Figure 1.
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Figure 1 - Composition of the hydraulic fracturing fleet

Currently, it has begun to gain popularity for hydraulic fracturing with the
help of a coiled tubing fleet.

When using coiled tubing installations, the key principles of hydraulic
fracturing are the same as when performing these activities in accordance with
traditional technology.

However, coiled tubing equipment has certain advantages, namely:
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- the process can be provided when the equipment is lowered into the lifting
pipe column, so that the operation of the well can be started immediately after the
application of this method,;

- the time required for carrying out the work is reduced, since in this case
there is no need to remove the lifting pipe columns located in the well, as well as to
lower the tubing column with a packer;

- there is also no need for silencing the well and the accompanying operation
to call the inflow, designed to enable the lifting of the equipment.

Hydraulic fracturing using polyacrylamide

The current state of the oil fields of Western Siberia is characterized by the
massive entry of deposits into the late stage of development, accompanied by high
water content of well production while maintaining significant residual oil
reserves. This encourages oil companies to resort to large-scale implementation of
methods for limiting water flows and increasing oil recovery (PNP). This primarily
applies to technologies for leveling the pick-up profile (runway) at injection wells.

Another feature of the current state of the oil industry is the mass
implementation of measures to intensify oil production. These are optimization of
the operating modes of producing wells by reducing the bottom-hole pressure
below the oil saturation pressure with gas, stimulation of wells by hydraulic
fracturing (FRAC) and treatment of the bottom-hole formation zone (OPZ). When
selecting wells for such activities, the issue of their impact on the rate of water
flooding of products is usually not considered. At the same time, in practice, there
are a large number of cases of an increase in the water content of well products
after geological and technical measures (GTM) are carried out in them to force
fluid withdrawals, as well as cases of a decrease in the rate of water flooding.

Another important feature of the current state of the oil industry is the
massive development of deposits of hard-to-recover oil reserves. First of all, this
applies to deposits with low-permeable reservoirs, where well stimulation with
hydraulic fracturing is massively applied. This also applies to waterfowl oil

deposits with mass flooding of wells by means of backwater flows.
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The tasks of reducing the rate of decline in production and re-extraction of
residual reserves require the use of new technologies. At the same time,
technologies that do not require capital expenditures for implementation are
preferred. Such flow-deflecting technologies include the injection of cross-linked
polymer compositions based on polymers of a number of acrylamide and
crosslinkers - salts of polyvalent metals.

Thus, a feature of the current state of the oil industry is the mass
implementation of measures to intensify oil production. These are optimization of
the operating modes of producing wells by reducing the bottom-hole pressure
below the oil saturation pressure with gas, stimulation of wells by hydraulic
fracturing (FRAC) and treatment of the bottom-hole formation zone (OPZ).

Technologies for improving the efficiency of oil production can be divided
into the following groups:

1) regulation of filtration flows, oil displacement-by injection of water into
the reservoir;

2) water isolation works (VIR) in flooded production wells;

3) processing of the bottom-hole formation zone (OPZ) in order to achieve
the potential flow rate of the well.

A number of technologies based on polyacrylamide (PAA) include:

- polymer flooding based on high-molecular PAA for water thickening;

- injection of the edges of the polymer solution with a crosslinking agent to
align the pickup profile and increase the coverage of the reservoir by displacement;

- injection of solutions of cross-linked polymer systems (SPS);

- modifications of technologies based on aqueous solutions of PAA with
sedimentary and gel-forming properties.

Based on a large number of experiments, it was found that the most reliable
option in a series of flow - deflecting technologies is the injection of cross-linked
polymer compositions based on polymers of a number of acrylamide and
crosslinkers-polyvalent metal salts. The field of effective application of ATP is

much wider than when injecting polymer solutions. Cross-linked polymer
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compositions based on partially hydrolyzed polyacrylamide and Cr+3 or Al+3 salts
have been used for more than 30 years and have proven to be the most reliable and
technologically convenient reagents.

The SPS method is designed to make more efficient use of polymers in
various geological and physical conditions (HFCs) and allows you to create any
pre-set levels of the residual resistance factor in the formation, which are almost
impossible to achieve when injecting a polymer solution.

In this case, the range of possible values of the residual resistance factor of
crosslinked polymers can be a thousand or more times higher than that of a
polymer solution without a crosslinking agent.

The technology of using crosslinked polymers that penetrate deeply into the
formation involves the use of slowly crosslinked «polymer-crosslayers»
compositions, as a result of which the latter are able to penetrate deep into the
formation over considerable distances and, consequently, effectively regulate the
distribution of flows in the layers even in the presence of hydrodynamic coupling
between the interlayers.

The essence of the technology consists in the addition to the polymer
solution injected into the formation of an insignificant amount (thousandths-
hundredths of a percent) of a crosslinking agent, under the influence of which the
polymer macromolecules are structured in a porous medium to form a gel. The
structure of the spatially crosslinked gel is shown in Figure 14. The optimal
technology is determined on the basis of a cycle of laboratory and field tests and
multivariate calculations, which allows you to choose and justify the optimal
technological and economic parameters of the method in each specific case.

When implementing the technology, it is necessary to take into account the
difference in the physical and chemical properties of cross-linked polymer systems
and polymer solutions used in waterflooding processes. The main distinguishing
feature of ATP is the presence, along with a sufficiently high apparent viscosity, of
viscoplastic and viscoelastic properties that ensure their effective use. As a result

of numerous experiments using various PAA samples, it was found that, in relation
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to the conditions of deposits in Western Siberia and the Volga-Ural regions, the
most effective compositions are those containing 0.15-0.17% PAA. A higher
concentration does not lead to a noticeable improvement in the properties of ATP,

a lower concentration gives unstable technological properties of the system.

Figure 14-Structure of the ATP
When using ATP, it is important to choose the right type of stapler for PAA.
Salts of trivalent chromium and aluminum, usually chromium acetate and
aluminum citrate, are widely used as crosslinkers. The spatial crosslinking of PAA
macromolecules by ions of variable valence occurs through an ionic bond with a

carboxyl group: aluminum ions (Figure 15).
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Figure 15-Chemistry of crosslinking of PAA with metal ions of variable
valence

As crosslinking agents of ionic complexing agents, the most interesting are
the Cr(l11) salts, which exhibit the maximum crosslinking activity and to a lesser
extent catalyze the oxidative destruction of the polymer. Cr(ll1) salts have proven
themselves in enhanced oil recovery technologies due to the production of
compositions with a controlled gelation time, which increases the selectivity of

processing the most permeable reservoir intervals.
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The most widely used chromium acetate is Cr (CH3COQ)3 (AH), KCr(SO4)
chromium-potassium alum)2. 12H20 (HCC) or universal chrome stapler (UCS).
Sodium bichromate, chromium nitrate, thiourea, urotropin, and Al3+salts are also
used as crosslinkers.

The trivalent chromium ions used as crosslinkers form gels fairly quickly in
4-24 hours, depending on the concentration of the reagents. However, due to such
rapid crosslinking in the conditions of pore-free, non-fractured reservoirs, only the
injection well PZP is processed.

The greatest effect of the application of the injection of the edges of gel
systems is achieved when exposed to waterlogged deposits with high zonal and
layer-by-layer heterogeneity, as well as fractured formations. During the
development of such objects, the water breakthrough into the producing wells
occurs along the highly permeable part of the reservoir. In this case, the ratio of the
permeability of the high - and low-permeable parts of the formation is decisive.

Providing increased reservoir coverage when injecting large volumes of gel
systems can be achieved provided that the reagent solution used must:

- easy to filter in reservoir conditions;

- to form stable gels in the formation after a certain time, providing the
necessary resistance factor.

The main technological task is to obtain the specified gel composition
directly in the reservoir at a considerable distance from the bottom of the well, in
order to avoid the appearance of skin effects in the bottom-hole zone and to cover a
significant part of the reservoir with the impact.

Experience shows that the necessary condition for the effective use of cross-
linked polymer compositions (SPS) for leveling the flood front in layers of
heterogeneous layers is the presence of impermeable clay bridges in the section,
which exclude flows between the interlayers. At the same time, the alignment of
the pick-up profile of a heterogeneous reservoir reservoir leads to the involvement

of previously undrained oil-saturated intervals in the development.
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The use of ATP has a number of technological advantages in comparison
with other flow-deflecting technologies:

1. The technology based on the use of powdered PAA is all-season, which is
one of the most important advantages for the difficult climatic conditions of most
of the oil-bearing provinces of Russia.

2. The technology does not require the use of non-standard, expensive
equipment, all the processes of dissolution and injection of the reagent are carried
out on serial equipment. The PaaS used are environmentally safe, biodegradable,
hazard class IV. Stapler hazard class I1I.

3. PAA-based reagents do not adversely affect the oil collection and
treatment processes. The long-term domestic practice of polymer flooding allows
us to conclude that polyacrylamide can only contribute to improving the separation
of oil and water containing mechanical impurities.

To increase the effectiveness of the impact of ATP, several injection options
are widely used:

- the first is the injection of a pre-flow dispersion of polyacrylamide, which
has a limited swelling in a solution of ordinary polyacrylamide, followed by the
injection of ATP;

- the second is a variant of the ATP, in which the sequence of operations is
the same as in the first variant, but the volume of injection of reagents is
significantly increased; it is used in monolithic objects;

- the third is the injection of a programmed edge of cross-linked polymer
systems, which includes the injection of a dispersion of polyacrylamide with
limited swelling in a solution of ordinary polyacrylamide, then the injection of a
portion of the cross-linked polymer composition, after which the injection of
ordinary (non-cross-linked) polyacrylamide.

When selecting an object for the work on the injection of ATP, the following
criteria should be taken into account, which are common for all options::

- an in-circuit PPD system must be formed, which eliminates the loss of

reagent during the introduction of MUN;
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- the site should be closed on the injection side, but the optimal ratio of
production and injection wells is 1/4-1/6;

- the ratio of oil and water viscosities in reservoir conditions is more than 3-
5 units;

- higher rate of flooding compared to the average value of the reservoir;

- the presence of non-generated zones and intervals;

- the mining fund is mechanized to maintain a stable liquid extraction;

- if possible, the location on a single section of oil collection.

Individual geological and physical criteria for the applicability of the ATP
should include the presence of supercollectors or a developed system of cracks for
the first and second options. When implementing these options in practice, the
following technological parameters must be observed:

- the volume of pre-flow injection for the first option is up to 300 m3, for the
second up to 500 m3;

- the volume of injection of the cross-linked polymer system for the first
option — 800-1200 m3, for the second-1200-7000 m3;

- the concentration of restricted swelling of polyacrylamide in predatrice is
0.1-0.2 %, the conventional polyacrylamide — 0,05-0,2 %.

Individual geological and physical criteria of applicability download
crosslinked polymer system according to the third embodiment is the presence in
the context of a productive formation of two or more layers with different
permeability, clay separated by a jumper.

The process parameters of injection programmed rims (third option) have
the following meanings:

- the first portion of the process fluid, represented by a dispersion of
polyacrylamide having limited swelling in a solution of ordinary polyacrylamide,
has a volume of 100-200 m3, with a concentration of swelling polyacrylamide 0.1-
0.2%, and ordinary 0.05-0.1%;
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- the second portion of the process fluid, represented by a cross-linked
polymer composition, has a volume of 100-200 m3 at a polyacrylamide
concentration of 0.15-0.2%;

- the third portion of the process fluid, represented by a solution of
unshielded polyacrylamide, has a volume of 150-300 m3 at a concentration of 0.1-
0.2% polyacrylamide.

It should be noted that the above volumes of injection of reagents are
averaged values and should be specified in each specific case by mathematical
modeling.

Increasing the impact coverage is more effective with the maximum possible
saturation of the gel composition of the highly permeable zones of the formation,
both in the section and in the area. Therefore, it is advisable to pump the
composition through all the injection wells of the selected site. The specific
volume of the injected composition in the injection well is controlled and
determined by the dynamics of the injection pressure of the working solution.

To ensure the pick-up rate of injection wells, it is necessary to carry out
preparatory work on injection wells. Well capital repair teams (CRS) carry out
work on cleaning the bottom-hole zone of the well formation and work on
intensifying the pick-up rate. A necessary condition for the injection of modified
SPS is the conduct of geophysical studies to assess the technical condition of the
well.

To make a decision on the choice of the most optimal version of the SPS
technology for each injection well, studies on the well pickup profile are also
necessary. Depending on the pick-up profile, some variations of the injection
technology are possible, which are carried out according to an individual work plan
for each well.

When performing preliminary calculations of the injection efficiency of
cross-linked polymer systems, the following physical, chemical and mechanical
processes should be taken into account:

- adsorption of the polymer on the surface of a porous medium;
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- destruction of cross-linked polymer;

- microbiological destruction and mechanical destruction of the adsorbed
polymer;

- the presence of residual resistance for water filtration in the presence of a
polymer adsorbed on the surface of a porous medium.

After the preliminary selection of the polymer, laboratory studies of PAA
and its solutions are carried out to determine whether their declared properties
meet the technological requirements for polymers used in enhanced oil recovery
technologies.

Laboratory tests of PAA samples to determine their suitability for obtaining
ATP for specific conditions include the determination of the following parameters:

- molecular characteristics-characteristic viscosity, molecular weight, degree
of hydrolysis;

- the time of dissolution in the injected water;

- concentration and gradient dependence of viscosity by rotational
viscometry;

- rheological parameters of PAA solutions.

To obtain gel compositions with the necessary technological properties, a
complex of kinetic studies is carried out, in which the following parameters are
determined:

- gelation time — the moment of completion of the transition of the solution
to the crosslinked polymer;

- gel and stable gel formation;

- the maximum concentration of gelation on the polymer, that is, the
concentration of the polymer, below which there is no gelation in solutions of
polymer compositions;

- determination of the optimal concentration of the polymer and the
crosslinking agent, at which a stable technological gel is formed.

The rate of crosslinking of PAA depends on the concentration of the

crosslinking agent and the temperature (Figure 16). With an increase in
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temperature, the gel-forming time decreases, i.e. the process of cross-linking the

gel will proceed faster.
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Figure 16-Dependence of the gelation time of PAA on the crosslinking
concentration and temperature

The calculation method includes the following operations:

- determine the geological and physical characteristics of the reservoir and
the physical and chemical characteristics of the filtered liquids (pore volume of the
site, its permeability, porosity, viscosity of liquids, their densities, phase
permeability, etc.);

-based on the geological and physical characteristics, a digital filtration
model of the reservoir is constructed [5]. In this case, the volume and distribution
of a high-permeable reservoir (washed high-permeable interlayers, a system of
cracks) in the model are determined from the data of indicator injections or direct
geophysical and hydrodynamic studies of wells and the adaptation of the model for
the development period prior to the start of processing;

- as a result of 3D modeling of injection of gel-forming compositions
(isolation of a highly permeable reservoir), the dependence of the technological
efficiency of the use of large-volume gel-forming compositions on the volume of
injection of the polymer is determined. In a simplified version, it is possible to

calculate the technological efficiency using simple models that take into account
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the distribution of the current tube system by permeability by solving the inverse
problem based on the actual data of well operation;

- the NPV (net present value) of the project is calculated and the optimal
range of injection volumes is determined based on the NPV dependence on the
polymer injection volumes.

Conclusions

The use of cross-linked polymer compositions based on polyacrylamide and
polyvalent metal salts is a very successful method of increasing oil recovery in the
late stages of field development. It is necessary to take into account the geological
and physical conditions of the formation, the characteristics of the reservoir fluid,
correctly select and test the composition for injection into the formation, and also

build a filtration model to calculate the technological efficiency of the SPS.
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