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IIVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 OOII

Kopn
pe3yJbTara

PesyabTart 00yuyeHus
(BBIMYCKHUK T0J:KeH OBITH TOTOB)

Oougue no HanpagsieHuIo NOO2OMOBKU (CREUUATbHOCH )

P1

IIpuMeHSATh  €CTeCTBCHHOHAyYHBbIE, MaTeMaTUYeCKUEe, TyMaHUTapHbIE, HKOHOMHUYECKUE,
MHKCHEPHBIE, TEXHHUECKHE M TIIyOOKne mpog)eccHOHaTbHBIE 3HAHHS B OOJIACTH COBPEMEHHBIX
He(pTera3oBBIX TEXHOJOTHMH JUIA pEHICHHS MNPUKIAIHBIX MEXIUCIHUIUIMHAPHBIX 337ad U
MHKCHEPHBIX MPOOJIEM, COOTBETCTBYIOIINX MPOQHUIIIO TOTOTOBKH

P2

[lnaHupoBaTh W TPOBOAWTH aHAJUTHYCCKME U  IKCIEPUMEHTAIBHBIC HCCIICIOBAHUA C
HCIIOJIF30BAHUEM HOBCHINNX JTOCTMKEHWH HAyKW W TEXHHWKH, YMETh KPHTHUECKH OICHHBATH
pe3yabTaTel M JeNaTh BBIBOMABI, IMOJYUYCHHBIE B CIIOKHBIX W HEONPEICIEHHBIX YCIIOBHSIX;
HCIIONIB30BaTh TPHHIIAIEL H300pETaTeIbCTBA, MPABOBBIE OCHOBBI B OOJACTH HHTEIUICKTYAIBHOM
COOCTBEHHOCTH

P3

[IposiBnsATE NpOdecCHOHATIBHYI0O OCBEJOMIICHHOCTh O MEPEAOBBIX 3HAHHAX M OTKPHITHSX B
obnmacTy He(Tera3oBbIX TEXHOJOTUII € y4eTOM IEepeJOBOrO OTEUYECTBEHHOTO U 3apyOeKHOro
OIbITa; KCIOJb30BaTh WHHOBALIMOHHBIA IIOIXOJA IpHU pa3pabOTKe HOBBIX HJIEH M METOJOB
MPOEKTUPOBAaHHUS OOBEKTOB HE(TEra30oBOr0 KOMILIEKCA Uil pEIICHHs WHXXCHEPHBIX 3a/1ad
pa3BuTHsi He()TEra3oBbIX TEXHOJIOTHH, MOJEPHM3AIMM M YCOBEPIICHCTBOBaHHS He(TerazoBoro
MPOU3BOJICTBA

P4

BeIOHpaTh ONTHMaNbHBIC PEIICHUS B MHOIO(QAKTOPHBIX CHUTYyallMsAX, BIAJCTh METONAMH H
CpelNCTBAMH TEXHHYECKOTO MOJCIUPOBAHUS IPOU3BOJCTBEHHBIX IPOLECCOB M OOBEKTOB
He()TerazoBod  OTpacid;  YHPaBIATh  TEXHOJOTMYECKHMMH  MPOLECCaMH,  OOCITy)KHBATh
000pyIOBaHKe, HCIIOIB30BATH JIO00I NMEIOIHUICS apCeHANl TEXHHYECKHX CPENICTB, 00eCIIeunBaTh
BBICOKYIO 3((EKTUBHOCTH ITPH Pa3pabOTKe He(YTETa30BBIX 0OHEKTOB

P5

CaMOCTOSITEIFHO YYUTHCSI M HETIPEPHIBHO TOBBIMIATH KBAJH(PUKAIMIO B TEUCHHE BCETO MEpPHOAA
npodecCHOHANBHON  NESITENIbHOCTH; aKTUBHO BIIQJCTh WHOCTPAHHBIM S3BIKOM Ha YPOBHE,
MO3BOJISIIOIEM paboTaTh B HMHTEPHAIMOHAIBHOM cpene, pa3padaThiBaTh JOKYMEHTAIMIO U
3alUIIATh Pe3yIbTaThl HHKEHEPHON NeATeIbHOCTH

P6

PabGorath >(QekTUBHO B KayecTBe 4iieHa W PYKOBOAMTENS KOMaHJbI, yMeHHE (OPMHUPOBATH
3aJ]aHusl M ONEePaTHBHBIE TJIAHBI BCEX BHUIIOB JIEATENILHOCTH, PacHpeieNsiTh 00I3aHHOCTH YWICHOB
KOMaH/Ibl, HECTH OTBETCTBEHHOCTb 3a PE3yJIbTaThl pabOoThl; KOOPAMHHPOBATH PabOTy Iyl MO
W3BJICYECHHUIO M COBEPILIEHCTBOBAHUIO JI0OBIYM HE(TH, ra3a M ra3oBOro KOHJEHcaTa, NepelaBaTh
3HaHMs Yepe3 HACTABHUYECTBO U KOHCYJIBTHPOBAHHUE

P7

BHenpsite, 3KcIUTyaTHpOBaTh M OOCIY)KMBaTh COBPEMEHHBIE MAIIMHBI M MEXaHU3MBI IS
peann3anyy TEXHOJOTHYECKHX IpolieccoB HedrerazoBoil obmacth, obecrieunBaTh MX BBICOKYIO
3¢ PEeKTUBHOCTH, COOMIONATh MpaBHJIa OXPaHbl 370pOBbS W OE30MACHOCTH TPYAA, BBIIOJIHSTH
TpeOOBaHusI 10 3aIUTE OKPYKAIOIIEH CpeIbl

Pazpabomka u Ikcnayamayua HepmAHBIX U 2A308bIX MECHOPOHCOCHUTL

P11

KonTtponupoBaTs BbINIOIHEHHE TPeOOBaHMI peryiaMeHTOB il oOecrieueHus 100bIYn HeTH, rasza
Y ra30BOr0 KOHJ/ICHCATA U MOBBIIIEHUE HHTEHCH(UKAIINY TPUTOKA CKBKUHHOM MPOTYKIIUH

P12

CoBepIIeHCTBOBATh, pa3padaThiBaTh MEPOIPHUSTHS W/UIIK MOJIrOTABINBATE OU3HEC-TTPEAIONKEHHS
IO TCXHOJIOTUYECKOMY NPOLECCCY U TEXHOJIOTUUYCCKUM MEPOIPUATHAM TIPU }1061:-1‘{6 He(bTI/I, rasa u
ra3oBOro KOHJEHCATa Ha OCHOBE MTPOM3BOJACTBEHHOI0 MEHEKMEHTA W IJIAHUPOBaHHS paboT B
chepe HedTerazoq00bun

P13

KoppextupoBaTh mporpammbl paboT 1o 100b14e He(TH, Ta3a U Ta30BOI0 KOHIEHCATa, BRIOUPATh U
MIPUHUMATH PENICHHUS B HECTAHAAPTHBIX CUTYAIUAX, OMIUPASCh HA TOCYJAPCTBEHHBIE CTAHIAPTHI B
o0nacti HedTerazoo0bIH
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VYTBepxkaeHa MpUKa30M JUPEKTOpa (J1aTa, HoMep)

CpOK caaun CTYACHTOM BBIIIOJIHEHHOM pa6OTBIZ

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie JaHHBIE K

adore o
p HaKCT TEXHOJIOTMYECKOU I/IH(l)OpMaIII/II/I 10 A MCCTOpO)KZ[eHI/IIO, TEKCTbI U

(Haumerosanue 06vexma uccredo6anus Fpa(l)I/I‘IGCKI/IG MaTtepuaibl OTUYETOB I'€OJIOr0-TCXHUYCCKOTO OTACIA, q)OH,HOBaSI n

UL NPOEKMUPOBAHUSL; NEpuoaAnNYICCKas JuTeparypa.
NpoOU380OUMENbHOCHIL ULU HAZPY3KA,
pedicum pabomvl (HenpepuleHbiil,
nepuooudecKull, YuKaudeckui u m. 0.);
BUO CbIPLS UL MAMEPUAT U30ENUL;
mpebosanus K NPOOYKmMY, u30eauo uiu
npoyeccy; ocobvie mpe6ogsanus K
0CObeHHOCMAM (PYHKYUOHUPOBAHUSL
(axcnayamayuu) 06vexma unu u30enus 6

naaue 6ezonachocmu IKCnIyamayuu,




BNUAHUSL HA OKPYIACAIOUYIO CPedy,
IHEP203aMPAMAM, IKOHOMUHECKULL
aHanuz u m. 0.).

IMepeyeHb MoAJIEKAIINX
HCCJIeI0BAHMIO,
NPOEeKTHPOBAHUIO U
pa3padoTKe BONPOCOB

(ananumuueckuii 0630p no
UMEPAMYPHLIM UCTIOYHUKAM C YeNbl0
BbIACHEHUS, OOCIUNCEHULL MUDOBOT HAYKU
MeXHUKU 8 paccmampusaemotl oonacmu,
NOCMAHOBKA 3a0adu UCCICO0BAHUS,
NPOEKMUPOBAHUSL, KOHCIPYUPOBAHUSL
codepaicanue npoyeodypul UCCIe008aAHUS,
NPOEKMUPOBAHUSL, KOHCIPYUPOBAHUSL;
06cysicOene pe3ybmamog GblnoIHeHHOU
pabomvl; HAUMEHOBAHUE
OONOTIHUMENLHBIX PA30EN08, NOONEHCAUUX
paspabomke; 3axitoueHue no pabome).

Bsenenue
1. T'eonoro-dusmnueckas XxapakTepHUCTUKA MECTOPOKIACHUS
2. IIpoBeieHHbIE MEPOIIPUATHUS 110 MHTEHCU(PUKALIUU T100bIYN
He(TU U yBEIUYEHUS HEPTEOTIauX IUIaCTOB
3. IlpumeHeHne HeCTalMOHAPHOTO 3aBOTHEHHS
4. OUHAHCOBBIM MEHEKMEHT, pecypcodPPeKTHBHOCTD U
pecypcocOepekeHne
5 CouumanbHas OTBETCTBEHHOCTb

3aKiro4eHue
[lepeuenp myOMKaLMii CTyI€HTa
IlepedyeHb UCTIOJIB30BaHHBIX UCTOYHUKOB

Ilepeyens rpaguueckoro
MaTepHuaJa

(C MOYHbLIM  YKA3aHUeM 0053amebHbIX

uepmediceti)

1. O03opHas kapra MmecTopoxaeHu HepTH 1 Taza OAO «CrnaBHEDTH-
MeruonnedTeras

I'eonornyeckuii pa3pe3 NpoayKTUBHBIX I1acToB bB6-bB8
l'eonornueckuii pa3pe3 npoayKTUBHBIX I1acToB bB20-BB21
PacnipenencHue 1oseil HAaKOIUIEHHOH TOOBIYH MO 00BEKTaM
JlMHaMpKa TeXHOJIOTHYECKHX MTOKa3aTesei

CpaBHEeHHUE ITPOEKTHBIX U (PAKTHIECKUX MOKa3aTeneil pa3paboTku

N o oA W N

PacnpeneneHHe OCTAaTOYHBIX U3BJICKACMBIX 3aI1aCOB

KoncyabTanTsl 10 pa3aesaM BbINYCKHOM KBATN(UKALNOHHON PadoThl

(¢ yxazanuem pazoenog)

Pazgen

KoncyabTant

PuHAHCOBBINA MEeHEIKMEHT

Pomanrok B.b.

Counanabuas
OTBETCTBEHHOCTH

Yepemuckuna M.C.

JlaTa BbI1a4M 32/JaHUA HA BBINOJTHEHHE BBIIYCKHOM
KBAJM(PUKALHMOHHON padoThI 110 JTMHEHHOMY IpaduKy

3aganue BbI1aJ PYKOBOAUTENb:

JomKHOCTD (115 (0] Yuenas crenens, MMoanucy JlaTta
3BaHHe
JloueHT [{ubynsHuKoBa M.P. K.I.H
3a11aHne NMPHHAJT K UICITIOJTHEHUIO CTYACHT:
T'pynna (07 (0] Honnuch Jara
2bM7P 3103ukoB C.A.




TOMSK TOMCKUNN
POLYTECHNIC NONMUTEXHUYECKUN
UNIVERSITY INIBB YHUBEPCUTET

MWHMCTEPCTBO HayKM 1 Bbiclero obpa3soBaHuA Poccuinckon ®egepaunn
denepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBaTesibHOe yupexKaeHune Bbicliero o6pasoBaHua
«HauunoHasnbHbIN nccnefoBaTeNibCKnin TOMCKMIA MONUTEXHUYECKNI yHuBepcuTeT» (TIY)

[Ikona MHxeHepHas IKoJIa MPUPOJIHBIX PECYPCOB

Hamnpasnenue noarorosku (cnennansHocts) 21.04.01. Hedrerasosoe sieno
Otnenenune mkosl (HOIL) Hedrerasororo gena

®dopma npecTaBIeHus: paboThI:

MarucCTepCKas Juccepranus

(bakanaBpckas paboTa, JUIUIOMHBINA IPOEKT/paboTa, MaruCTepCKas IUCCEePTaLIH)

KAJIEHJIAPHBIN PEUTUHI -TIJIAH
BBINIOJIHEHHS BBIIYCKHON KBAJIM(PHKAIMOHHOI padoThI

Cpok c/1auu CTyICHTOM BBITIOJIHEHHON PabOThI: 30.05.2017
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PE®EPAT

Breimycknast kBanudukanumonnas pabora 127 c., 7 puc., 11 Ttabnm., 51
UCTOYHUKOB.

KiroueBbie ciioBa: A MeCTOpOXJIEHUE, 00bIYA, CKBAXKMHA, IUIACT, MPUTOK,
HE(Th, 3aJI€Kb, OOBEKT.

OOBEKTOM HUCCIIEIOBAHUS ABIIAETCA: A HEPTIHOE MECTOPOKICHHE.

Lenp paGoTel — aHanu3 3(Q(HEKTUBHOCTH IMPOBENECHHBIX MEPONPUATUH I10
MOBBIIICHUIO HEPTIHON OTJauM IIacTa.

B pesynbrare ncciaenoBaHus MpoaHaIU3UPOBaHbl PE3YIbTATHl MEPOIIPUITUN
1o MHTeHcu(pukanuu n1o0b61un Hedtu. W mpeasioxkeHa METOAMKA MO YBEITUUYEHUIO
100BIYM HEPTH.

OO0nacTh NpUMEHEHUS: PE3yJIbTaThl UCCIEIOBAHUM MOTYT NPUMEHSTHCS B
JanbHEHIIeM [Jii PacCMOTPEHHUs BOINPOCOB A(PPEKTUBHOCTH MEPONPUATHIA IO
WHTCHCU(UKAIIUN TOOBIYN HEPTH.

DOkoHoMHuYecKass 3(PQPEKTUBHOCTh IMpejacTaBieHa B 4acTH «DuHaHCOBBIN
MEHEIPKMEHT, pecypcocOepekeHue u pecypcorPekTuBHOCTEY.

JIJ1s1 BBITIOJIHEHUS BBIMMYCKHOM KBAIM(DUKAIIMOHHOW paOOThl MCIOIB30BAMCH
TeKCTOBBI pemaktop Microsoft Word, pacdersr, Tabmuipsl u  TpauKH
BeIMONIHsIMCH B Microsoft Excel, mpeseHTarusi MOATrOTOBICHA C IMOMOIIBIO

Microsoft PowerPoint.



Cnmcok cokpameHui

HW3 — HayanbHbIE N3BJIEKAEMbIE 3aI1aChI

KHWH — ko3 dunment uzpneuenus nedptu
OAQ — OTKpBITOE aKIIMOHEPHOE OOIIIECTBO
[T/ — moxnepxaHue TIACTOBOTO JIABJICHUS
['MC — reodusndeckue UCCIeTOBAHNS CKBAXKUH
BHK — BogoHedTsIHOM KOHTAKT

I'K3 — rocyaapcTBeHHass KOMUCCHS IO 3aracaM
OU3 — ocTatouHbIEC U3BJICKAEMBIE 3a1aChI

I'C — ropu3oHTa/IbHAs CKBAXKHUHA

BC — 60k0BOi1 cTBO

BI'C — 60K0BOIi TOPU3OHTATIBHBIN CTBOJ

I'PII - runpopaspslB miacra

YH3 — yucro-nedrsHas 30Ha

[1BP - npocTpenouHo-B3phIBHBIX PAaOOTHI

OI13 - oOpaboTKa npru3aboMHON 30HBI

PUP - peMOHTHO-U30ISAITMOHHBIE PAOOTHI

['TM — reosoro-TeXHU4eCKUe MEPOIPUTHS

BIIII - BelpaBHUBaHME NPOGUIIS TPUEMUCTOCTH
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Beenenue
B Hacrosimiee Bpemsi, MOAABIISIIONIEE YUCIO HE(DTSIHBIX MECTOPOKICHUH,

HAXOJSIIMXCS Ha TOCTEAHEW CTaauu pa3pabOTKH, XapaKTEpHU3YIOTCS BBICOKOU
OOBOJHEHHOCTHIO (POHIA CKBaKWH, BCe OOJIbILIEH J0JieH TPYIHOU3BIEKAEMBIX
3anmacoB B oOmiei cTpykTtype 3amacoB. I[losToMy mpoGnema MOBBIIICHUS
He(TeOTAauu MJIACTOB HA 3aKIIIOUMUTENbHBIX 3Tarmax pa3pabOTKu MECTOPOXKICHUMN
OYEHb aKTyallbHa, TaK KaK BCIJEACTBHE E€CTECTBEHHOTO CHIDKECHUS H3BJICKAEMBIX
3armacoB JUIsi  OOJBIIMHCTBA 3aJieKell W MECTOpOXAeHUH Kod(duiment
He(dTeoTAaun JOBOJIBHO HUBOK.

3HaUMMOCTh METOJIOB 10 MHTEHCHU(PUKALUH J00BIYM HEPTH KpPaTHO
BO3pacTaeT € BBOJAOM B  pa3pabOTKy HEPTSIHBIX MECTOPOXKACHUH C
MaJIONpPOAYKTUBHBIMU IuIacTaMu. OMBIT MOKa3bIBAE€T, YTO MPOOJIEMbl NaJeHUs
JO0OBIYM BO3HUKAET MPAKTUYECKH C MOMEHTA BCKPBITHS MPOTYKTUBHBIX IJIACTOB B
npouecce OypeHuss CckBakMH. OHa MOXET OBbIThb pelleHa C IPUMEHEHUEM
KauyeCTBEHHBIX ~ OypOBBIX  pacTBOPOB,  COOTBETCTBYIOIIEH  TEXHHKH U
TEXHOJOTHYECKUX TMPHEMOB KPEIUJICHHS] CKBaXXUH, OOECIEUMBAIOIINX HAIEKHOE
pa3oOlieHre MNpPOAYKTUBHBIX IUIACTOB M HMCKJIIOYAIOIMIUX BO3MOXKHOCTH MX
KOJIbMAaTalllu.

Jlpyrasg, He MeHee BaxHasg mpobieMa — 3TO BOCCTaHOBJICHHE
IPOAYKTUBHOCTH CKB&)XMH, KOTOpas, KaK HM3BECTHO, CHUXAETCS B IMpOIECcCEe HX
OKCIUTyaTalliM IO CaMbIM pPa3HOOOpa3HBIM MPHUYMHAM, HAMpPUMEpP, OTIOKCHHE
HEOPraHWYECKUX  COJieH,  BBICOKOMOJIEKYJIIPHBIX  KOMIIOHEHTOB  He(TH,
o0pa3oBaHuE CTOMKUX dMYJIbCUM U T.]I.

Hepenko nNpoayKTHBHOCTh CKBaXXHMHBI CHIDKAETCS M3-3a HaAPYIICHUS
TEXHOJOTHH MOJA3EMHOT0 PEMOHTa CKBaYKUH, a TAK)KE MPHU MPOBEICHUU PEMOHTHO-
U30JISIIIMOHHBIX pa0bOT MO OrPaHUYCHHIO MPUTOKA BOJIBI M3 TIPOAYKTUBHBIX IJIACTOB
U T.J.

W, Hakonen, TpeThsa mnpobieMa — OTO YyMEHbIIEHUs KodhuiueHTa
MPOJAYKTUBHOCTU CKBOXKHUHBI. OCOO0YIO aKTyaJIbHOCTh ATa IpobJieMa MpuoOpeTaeT B

CBSI3M C HEOOXOJIUMOCTBIO Pa3pabOTKU MECTOPOXKICHUN C TPYTHOM3BIEKACMBIMHU



3arracaMu HC(I)TI/I. Omna peuiacTCs, KaKk U3BECTHO, IPUMCHCHUCM T'HIPABIINYCCKOTO

pa3pbiBa IJIacTa, TUAPONECKOCTPYHHON mepdopannn, MPUMEHEHUEM Pa3TUYHbIX

BapHAaHTOB KHCJIOTHBIX O6pa6OTOK. PazBuBarotTcs un APYIruc HallpaBJICHUA B

pa3paboTKe METOJOB BO3JCHCTBUS HAa NPU3a0OWHYIO 30HY IUIACTa C IENBIO

yBEIMYECHHS KOAP(GUIIMEHTA TPOTYKTUBHOCTU CKBAXKHUH.

L[GJIBIO JaHHOI'O IIPOCKTA ABJIICTCA aHAJIU3 3(1)(1)€KTI/IBHOCTI/I IMIPOBCACHHBIX

MEPOMPHUSITHIA MO MOBBIIICHUIO HEPTIHOM OTAAYH IIJIACTA.

3amaun:

1.

M3y4uTh TeoJIoTO-TEXHHYECKUE XapaKTEPUCTUKU MECTOPOXKIACHUS U
IPOBECTHU aHanm3 MIPOBEICHHBIX r'€0JIOTO-TEXHUIECKUX
MEpOTPUATUNA TI0 UHTeHCUPUKAUU J00bun HepTH Ha A HedTIHOM
MECTOPOKICHHH.

PaccMoTpeTh TeopeTudyeckrne OCHOBBI MOBBIIECHUST 3(D(PEKTUBHOCTH
MEpONPUATUA N0  HMHTEHCHU(pUKAIMM  J0O0bMM  HePTH  Ha
MeCTOpOXIeHUsX 3amaano Cubupu.

Pa3zpaboTaTh mpeioKeHus MO COBEPIICHCTBOBAHUIO MEPONPHUSTUN
10 UHTEHCU(PUKALMH JOOBIYM HEPTH HA A MECTOPOKICHUH.
PaccuntaTh s3xOHOMUYECKUI d(DPEKT.

OnpenenuTs BpeAHbIC U OMACHBIE IKOJIOTHYECKUE (DAKTOPHI.
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1. I'eosioro-¢pusznyeckasi XapaKTepUCTUKA MECTOPOXKACHUSA
W3bsiTa nepBast r11aBa B CBSI3U KOHPUACHINATBHOCTHIO HH()OPMALINH.
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2. IIpoBeneHHbIe MePONIPUATHS 110 HHTEHCH(PUKANMH 100BIYM HEPTH.
N3bsiTa BTOpas riaBa B CBSA3HM KOH(DUICHIIMATBHOCTHIO HHPOPMAITUH.
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3. AHaJM3 M0 NIPMMEHNMOCTH METOa HeCTALIMOHAPHOTO BO3AelicTBUS
[IpoBenenue ananmmza, cUCTEMaTH3alMM M KilacCHU(PHUKAIMH OOBEKTOB A

MECTOPOXKICHUS [JIsl ONPEACIICHUS MPUTOAHOCTH NPUMEHEHHS TEXHOJIOTUU
HECTALIMOHAPHOTO 3aBOJHEHUS OCHOBBIBAJIOCh HA KOMIUIEKCE HMMEIOIIEHCS
HCXOJTHOM re0I0ronpoMBbICIIOBON HHGOPMALIHH.

Br100op skctyaTalimoHHBIX, 0OBEKTOB JJIsi TPOBEICHUS] HECTALIMOHAPHOTO
3aBOJJHEHHMSI B OCHOBHOM OOYCJIOBJIEH T'€OJIOTUYECKUMHU OCOOEHHOCTSIMH U HX
TEKYUIUM  COCTOSIHUEM  pa3pabOTKH. OcCHOBHBIMU ~ OOBEKTaMU  JJiA
HECTALIMOHAPHOTO 3aBOJHEHHUS SBJISIIOTCS 3aJ€KH WIA YYAaCTKH 3AJIEKEU C yKe
MMEIOLIEHCA CUCTEMOM HAarHeTaHWs, a TakK€ BBIPAXKECHHOM JMUTOJIOTHYECKOU
HEOJTHOPOJHOCTBIO IiacTa. Pa3paboTka Takux OOBEKTOB XapaKTepu3yeTcs
BBICOKOM ~ CTENEHbIO  OOBOJHEHHOCTH, JIOCTATOYHO  BBICOKOW  CTENEHBIO
BBIPAaOOTAaHHOCTH OOBHEKTOB.

[Ipy mnepBoHaYabHOM aHaIM3€ OOBEKTOB pPa3pabOTKU YUYUTHIBAIKCH
pasMepbl 3anexed, Hamnune cuctembl IIIIJ[ W KOIMYEeCTBO HAarHeTaTeIbHBIX
CKBaXKUH.

Tabsuua 3.1 — XapakTepucTrka napaMmeTpoB 00bEKTOB pa3padOTKU

N - b Crenenn Crenenn BrinaboranHoCTE

o ecuanncTocPacuieneHHOC| R0HATRHON TMOCIIONWHOM H3BIEKaeMBIX

n/n Mectopoxaenue ObwexT Tb Tb HEOJHONOHO [HEOJTHONOHOC 3anacoB. %
CTH TH (kat.ABC)

1 A bBsg 0,6 1,30 1,03 0,79 61,77

2 A EBg 0,67 6,20 0,86 0,57 92,15

3 A bB1g 0,78 57 0,51 0,46 56,65

4 A bB1go1 0,52 4,71 1,22 0,57 38,26

5 A 0B, 0,51 41 0,55 0,8 12,76

Ha IICPBOM IOTallC, BBLINTOJIHAINCH KJIaCCI/I(l)I/IKaI_[I/IH U OonpCaACIICHUC CTCIICHU
NpCaAIoO4YTUTCIbHOCTH JJIA IIPOBCACHUA TCXHOJIOTHNHU HCCTATMOHAPHOI'O

3aBOJHEHUST OOBEKTOB  Pa3pabOTKM C  BBICOKOW  CTENEHBIO  30HAJIBLHOU

HeoHopoaHocTH Oosiee 1 (Tabaumma 3.1). B pesynbrare BbIIeacHO 2 00BeKTa

pa3pabOTKH:
e 00nexT bB6;
e o0nekT bB18-21.
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Jlanee Obuta TMpoOBeIEHA OLIEHKA OOBEKTOB pPa3pabOTKH IO MapaMeTpy
pacwieHeHHOCTH. M3  0OBEKTOB €  BBICOKOH  CTEMEHBIO  MOCIOWHOU
HEOJTHOPOJHOCTH B BBICOKOM JHala3oHE pacuwyieHeHHocTu (Oosee 4) HaxoAauTcs
bB18-21 a Hu3kol pacuieHeHHOCThIO Xapaktepusyercs bBo6.

Ha TperbeM »sTame CpaBHHMBAEM CTENEHb IOCIOWHON HEOJHOPOIHOCTU
O0BEKTOB U  BuAMM 4TO0 bBg oOTCHOCHTCS K  BBICOKOM  CTENEHU
HeogHopoaHocTu(0,76-1), a BBigo; k cpenneit crenenu He oaHopoanoctu(0,5-
0,75).

Jlanee mpoBOAMM CpaBHEHHs BbIpAaOOTAHHOCTH HM3BJIEKAEMBIX 3alacoB, U
TYT sIBHOE TpueMyIecTBo 3a 00bexkToM bB18-21. KoTopslit HaxoauTcst B cpeHe
CTEIIEHU U3BJICYEHHOCTH.

B pesynbrare mnpoBeAeHHUs KilacCU(PUKALMK OOBEKTOB pa3padOTKU C
BBICOKOM CTEIIEHBIO 30HAJIbHOU HEOJTHOPOJHOCTH 1o CTENEHU
IPEANOYTUTENBHOCTA  JUIsl  TIPOBEIEHUS  TEXHOJOTMM  HECTALMOHAPHOIO
3aBOJTHEHMSI BBIZICJICH CIEAYIOMNNA 00BeKT pa3paboTku: 00bekT bB18-21.

I[EU'II)IHG PacCMOTPpUM 00BEKTHI CO CPEIHEH CTENEHBIO 30HAJIBLHOU

HeonHopoanoctu (0,5-1,0). B pesynbraTe BoiieneHO 3 00BEKTa pa3padOTKH:

e 00bekT bBg;
e 00nekT bB10;
e o0wekT OB
[lo creneHu MOCIOWHONM HEOAHOPOJHOCTH JaHHBIE OOBEKTHI Pa3zpabOTKH
pacnpenenuiInch CIeIyoIMM 00pa3oM:
e Bricokas crenens HeogHopoauocta (0,76-1,0): IOBll.
e Cpennss crenenb HeogHopoaHocta (0,50-0,75): bBs.
e Huskas crenens HeogHopoaHOCTH (< 0,50): BBy,
Ornenka 0OBEKTOB pa3pabOTKHU MO MapamMeTpy pPacwICHEHHOCTH IOoKazala,
YTO HE CMOTpPS Ha CTENEHb MOCIOWHON HEOJIHOPOTHOCTH BCE OOBEKTHI 00JIaatoT
BBICOKOM PacuJICHEHHOCThIO (> 4).
AHanu3 pacCMOTPEHHBIX OOBEKTOB Pa3padOTKU C TOYKHU 3PEHUSI CTECTICHH

1
BBIPAOOTAaHHOCTH 3aMmacoB ToKazad, uyTo o0bekT HOB;" , umeromue BBICOKYIO
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CTEIEHb MOCJIOWHOM HEOJHOPOJHOCTH, XapaKTEPU3YIOTCS HU3KOM CTENEHBIO
BbIpaboTkH (< 20%).

Cpenneli cremeHbpio BbIpaOOoTKH 3amacoB (20-80%) xapakrepusyercs
00BekT bB1y.

O6bekT A bBg, XapakTepu3yroIMiicCs CpeaHEH CTENeHbI MOCIOWHON
HEOJIHOPOJIHOCTH, UIMEET BBICOKYIO BHIPAOOTaHHOCTH 3amacoB (> 80%).

Taxum o6paszomMm, knaccupukanus oObEKTOB pa3pabOTKU, HAXOIALINXCA B
CpellHEM JMara3oHe 3HAYEeHUW 30HAIBHOW HEOJHOPOIHOCTH, TO HUX CTEHNEHU
OPEINOYTUTEIBHOCTH  JUIsl  MPOBENEHUST ~ TEXHOJOTMHM  HECTAllMOHAPHOTO

3aBOJHEHUS TO3BOJUJIA BBIJICIUTh CIEAYIOMIUE OOBEKThI pPa3pabOTKU: OOBEKT

BB10; o6bext FOB; .

BriBoabI

1. Meron ~ HIMKIMYECKOTO  3aBOJHEHHUS C  IEPEMEHON  HampaBiICHUs
(GUIBTPAIIMOHHBIX TMOTOKOB B TUIACTE SBISETCA OMHUM W3 A()PEKTHUBHBIX
TUAPOJMHAMHYECKUX CIIOCOOOB YBEJIMYCHHUS He(PTeoTnaud W COKpAICHHS
YACTBbHBIX PAacXOlOB BOJAbI Ha J0OBIYY HEPTH ©  OCYIIECTBISETCS
MONIEPEMEHHOM pabOTOM HarHeTaTeIbHBIX M JOOBIBAIOIIUX CKBAXXHH 10
OTIpEeICICHHBIM MporpaMMaM, pa3paboTaHHBIM MTPUMEHUTEIIBHO K KOHKPETHBIM
reoJoro-QU3NIECKUM  YCIOBHSAM C  yYE€TOM TEXHUYECKHX BO3MOXKHOCTEH
cuctemsl [TTT/1.

2. DG(DHEKTUBHOCTh peaM3alliid  HECTAIlMOHAPHOTO 3aBOAHCHUS BO MHOTOM
3aBUCHUT OT MPABWILHOCTH BHIOOpA ydacTKa Ha OCHOBE T'€0JIOTO-TIPOMBICIIOBOM
nHpopManuu, HO, HECMOTPS Ha JOCTATOYHBIA OIBIT IPUMEHCHHS
HECTAITMOHAPHOT'O 3aBOJIHCHUS HAa MECTOPOXKICHUSX CTPAHBI, 0 HACTOSIIETO
MOMEHTA HE CYIIECTBOBAJIO Y€TKOM Kilaccu(ukaium oObeKTOB pa3pabOTKH 10
BO3MOXXHOCTH M IEPCIICKTUBHOCTH  IPUMCHECHHUS  HECTAI[MOHAPHOTO

BO3/1CHCTBHSL.
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3AJAHME JIJISI PA3JIEJIA

«®UHAHCOBbIA MEHEAXMEHT, PECYPCO3®®EKTUBHOCTb U PECYPCOCEEPEEHUE»

CryneHty:
Fpynna (017 [e]
26M7P 3to03unKkos CtaHncnas AHapeesuY
OTtoeneHune
LUkona nuwne OtpeneHue WKoONbI
HedTerazoBoro gena
HedTterasosoe geno.
Pa3spaboTKka n
YposeHb MarucTtpaTypa HanpasneHue/cneymnanbHOCTb | SKCN/yaTaumsa
obpasoBaHusa paTyp P y

HedTAHbIX U ra3oBblX
MECTOPOXKAEHUN.

McxopHble AaHHbIe K pa3aeny « PUHAHCOBbI MeHeAXKMEHT, pecypco3PpPeKTUBHOCTb U

pecypcocbepexkeHuer»:
CronMocTs pecypcoB HaydHOTO HccienoBanus (HN): Pabouast nokymeHTams, pacier
MaTCpUAIbHO-TCXHUYCCKUX, DHCPICTUYCCKHUX, (bHHaHCOBLIX, (I)I/IHaHCOBLIX MOTCPb B CPABHCHHNHU C
I/IH(bOpMaLlI/IOHHI)IX U YCJIIOBCUCCKUX HpOCKTHLIMI/I IoKa3saTeJiiMnu

HopMmbl 1 HOpMATHBBI PacX0I0BaHHSI PECYPCOB

[TpuHATE HOPMBI PACXOOBAHUS PECYPCOB
COTJIACHO TOCYJapCTBEHHBIX €IMHBIX
CMETHBIX

HOPM

Ilepedyens BOMpoOCOB, MOAIEKALINX HCCIETOBAHUIO, TPOEKTHPOBAHUIO U pa3padoTke:

OueHka (hMHAHCOBOM COCTaBIISIOIIEH Amnann3 3 QpeKTUBHOCTH MPOBEICHHBIX
WHXeHepHBIX pemmenuit (1P)

MEpONPHATHI 0 HHTCHCU(DUKALUH JOOBIYH
He)TH ¥ YBETMYCHHUIO HE(PTEOTAAYH TIACTOB
Ha A HedTsiHOM MecTopoxneHnn (XMAO)

OreHKa pecypCHOH, CONMATBHON (IKOTOTHIECKHI BrInonHUTE OLEHKY
a¢dexT), dpuraHCOBOI d3ddexTuBHOCTH VP pecypco3ddekTuBHOCTH; ONpeAETUTE

COIMAIbHBIE (IKOJIOTUYECKHE) TTOCIIEACTBYS,
MIPOBECTH pacueT (PUHAHCOBBIX IIOTEPH B
CPaBHEHHH C MPOEKTHBIMHU

MOKa3aTesIMU

\ Jlara BbIIa4H 3aaHHUA VI pas3/iesia 1o JHHEHHOMY rpaguky \

3apaHue Bblfan KOHCY/IbTaHT:

JAOoMKHOCTD

(017 YyeHas cTeneHb, Noanucb hara
3BaHue

OOLEHT

PomaHiok B.b. K.3.H, AOUEHT

3apaHue NPUHAN K UCNOJTHEHUIO CTYAEHT:

pynna

[0]7[e) Noanucb para

26M7P

3t03MkKoB CtaHucnas AHApeeBuY

16




4 ®uHAHCOBBII MEHEIKMEHT, pecypcod(p(peKTHBHOCTH U
pecypcocoepexeHue

4.1 TIloka3are,i DKOHOMHUYECKON OLEHKH
DKoHOMHYECKas OIeHKa d(PPEKTUBHOCTH Pa3pabOTKH A MECTOPOKICHUS

BBITIOJIHEHA B pa3pe3e OTACNIbHBIX AKCIUTYyaTallMOHHBIX OOBEKTOB, B IIEJIOM IO HUX
CyMME.

[Io xaxaomMy OOBEKTy B OKOHOMHYECKYIO OLIEHKY  BKIIOYCHBI
TEXHOJIOTUYECKHE BapHaHTHl, OTIWYAIOIIMECS MEXIY COO0OM pacuyeTHBIM CPOKOM
pa3pabOTKH, YPOBHSIMHU TOOBIBAEMOMW MPOIYKIIMH, TEMIIaMHU €€ 0TOOpa, CHCTEMOU
BO3/ICIICTBUS Ha IJIACT, YUCIOM CKBa)KUH, BBOJUMBIX U3 OypeHUs U NepeBeICHHBIX
C Ipyroro o0ObEKTA.

Bapuant 1-npenycmaTpuBaeT AalbHEUIIYIO pa3pabOTKy MECTOPOXKACHHS
IPU CIOXKUBUIMXCS YCITOBUSIX.

Bapuant 2 —mpenycmaTpuBaeT YIUIOTHEHHE CETKH CKBaXKMH, 32 CYET
OypeHusI HOBBIX CKBA)KHMH, IEPEBOJOB CKBAXHH C JIPYIMX OOBEKTOB, OypeHHs
OOKOBBIX CTBOJIOB, BBIBOJAA M3 IMpPOCTOSI JOOBIBAIOIIMX UM HAarHETaTeIbHbBIX
ckBakuH. Jlyig yBenuueHus HePTEOTAAYM TIUIACTOB HAMEYaeTcsl MPOBEACHUE
komruiekca ['TM.

BapuanT 3 — pekomMeHayeMBbIil, B KOTOPOM JOIOJHUTEIBHO K BapUaHTy 2
NpPEeIyCMaTPUBAETCA YBEIMYECHHE YKCIA NEPEBOJUMBIX JOOBIBAIOIIMX CKBaXHUH,
060KOBBIX CTBOJIOB U [ ' TM.

[TokazaTenu 3¢p(HEKTUBHOCTH MO BapHaHTaM pPa3pabOTKH OMNPEeEsINCh
npu ycnoBuu cObiTa 60% mnoObiBaeMoil HEPTH HAa BHYTPEHHEM PBIHKE IO IIEHE
11800 py6./T (Brmrouast HIAC) u 40% - na BHemHeM pbiHKe 10 679 got./t (umm 93
J0JUL./Gapp. ).

B BoIpyuke oT peanuzanuu 10ObIBAEMON MPOAYKIIMH YYacTBYET JA0XOJ OT
IPOJaXH TMOMYTHO JOOBIBAEMOTO Tra3a B COOTBETCTBHUM C IPOrpaMMOM €ro

yrunuzauu 95%.
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TpaHcnopTHbIE pacxo/bl HA BHEUIHEM PBIHKE PACCUMTHIBAINCH HA OCHOBE
tapuda, npuniaroro B pasmepe 30,69 nomr./t. BeiBo3Has TaMokeHHasi MOLUIMHA
YCTaHOBJICHA B 3aBUCUMOCTH OT LI€HbI HE(TU U cocTaBisieT 327 J0JU1./T.

Pacyer »skoHOMMueCKHMX TMOKa3aTenell >(QQPEKTUBHOCTH MPOU3BEACH B
MOCTOSIHHBIX ~ MeHax (0e3 ydera MHOIAUMM), B  YCIOBUSX  IOJHOTO
HaAJI0r00010XKeHus, Tpu HopMax JuckoHTa 10 u 15%.

AMECTOpPOXKEHUE BBEJECHO B MPOMBIIUICHHYIO pa3pabotky B 1973 rony.
Ha 1.01. 2015 roga oro6pano 237,4 mun.T HedTH (78% u3Bnekaembix 3amacos). B
NMEPCTIEKTUBHOM  mepuoAe  Ao0bda HepTH  OymeT  OCYIIECTBISATHCS  C
UCIIOJIb30BAHUEM paHEee U BHOBb CO3JaHHBIX (QoHmoB. Hcexoas u3 3toi
OPEINOChUIKH,  3(PQPEKTUBHOCTh  Pa3pabOTKM  JAHHOTO  MECTOPOXKJEHUS
OIpEENSIETCS] HA OCHOBE HAKOIUJIEHHOTO JUCKOHTUPOBAHHOTO JEHEKHOrO MOTOKA,
dopMupyeMoro 3a cyer JOOBIYM HEPTHU, MOJYYEHHOW M3 CTAPBIX M HOBBIX
CKBQ)KHH.

DTOT MOKa3arenb ONpPENEseTcss KaK CyMMa TEKYIIMX T'OJOBBIX MOTOKOB,
IOPUBEIECHHBIX K HAYaJbHOMY TOJIy M XapaKTepu3yeT co0OW MpeBbIllICHUE
HAKOIUJIEHHBIX JICHEKHBIX IMOCTYIJIEHUH (BBIpyYKa OT peaju3aluu J0ObIBAEMOM
MPOAYKIMK) HaJ CyMMapHbIMH 3aTpaTaMu ISl TaHHOTO MPOEKTa (KarmuTaJbHbIE,
AKCIUTyaTallMOHHBIE 3aTpaThl, a TaKKe HaJOrd, IUIATeXKU, OTYUCISIEMbIC
NPEANPUATHEM B COOTBETCTBUU C ACHCTBYIOIIMM 3aKOHOAATEIIBCTBOM).

D¢} PexTUBHOCTH BHOBb NPUBJIEKAEMbIX HWHBECTUIMI ompenenserca ¢
UCIIOJIb30BAaHUEM CHCTEMbl TOKazarened 3(PQPEeKTUBHOCTH WHBECTULIMOHHOTO
npoekta (MII), k ymcity KOTOpbIX OTHOCATCA: 4yucThil poxon (Y/J), uucteii
nuckoHTupoBaHHbIi goxoxd (Y1), BHyTpennssi Hopma goxogHoctu (BH/I), cpok
OKYMaeMOCTH, UHJIEKC AOXOAHOCTH 3aTpar (R), MHAEKC JOXOAHOCTH MHBECTULIUN
(PI). [Jns ompeneneHHs 3TUX TMOKa3aTelied HCMHOJb3yeTCsl ACHEXKHBIM MOTOK,
NOJIYYEHHBIA KaK pPa3sHOCTb MEXAY JEHEKHBIMHM IOTOKaMH II0 BapUAHTy C
NPUBJICYCHUEM HOBBIX MHBECTHIMH U 0a3oBoMy (0€3 JOMOJHUTEIBHBIX

KallUTAIbHBIX BJIOKEHUM ).
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[To xaxxmomy BapHaHTy pa3paOOTKH PAaCCUMTHIBAIOTCS TAKXKE OLIEHOUYHBIC
MOKa3aTeNM, BKIIOYAIONIME B ce0sl KaluTalbHbIE BIOKEHUS Ha OypeHHE HOBBIX

CKBaXHH U HMX OOYCTPOMCTBO, SKCIUTyaTallMOHHBIE 3aTpaTbl Ha J0ObITY
He(TH, JOXOJ TOCyAapcTBa (HAJIOTU M IUIATEXH, OTYHCIAEMbIE B OIOJKETHI
pa3HbIX YpOBHEH).

OCHOBHBIM ~ TOKa3aTesieM, OIPEACNIAIONMM BBIOOP PEKOMEHIyEeMOTO
BapHaHTa, SBISETCS J00blYa HAXOASIIMXCS HAa TOCYAapCTBEHHOM OasiaHce
U3BJICKACMbIX 3alacoB HE(PTH M ra3a, COACPIKALIMXCS B HUX COMYTCTBYIOLIMX
KOMIIOHEHTOB M JOCTHKEHHE MaKCHUMAaJbHO BO3MOYKHOTO M3BJICUYEHHUS CBHIPHEBBIX
pecypcos.

[Ipenmonaraercsa, 4YTO pealu3alnus TPOEKTHBIX peuieHuit  Oyxer

OCYHICCTBJIATHCA 3a CUCT COOCTBEHHBIX CpPCaACTB HEAPOIIOJIb30BATCIIA.

4.2 OueHka KAMTAJIbHBIX BJIOKEHUI W IKCILTYaTAllMOHHBIX 3aTpaT
[Ipencrosiue KanuTaldbHBIE BIOKEHHUS HA OCBOCHUE A MECTOPOXKJICHUS U

AKCILTYyaTAllMOHHbIE 3aTPAThl HA T0OBIYY HEQTH ONpPENESIEHbl HA OCHOBE MCXOIHOM
uHdopmaruu, oOocHoBaHHOW u mnoarotoBieHHod B OAO "CnaBuedTb-
Merunonnedreras" no cocrosiuuto Ha 1.01. 2011 r.

Ha A wmecTtopoxaeHuM, HaxoAsIIeMcCsi JaBHO B pa3palboTKe, co3daHa
OpOM3BOACTBEHHass  WHQpacTpykTypa.  VMemoomuxcs  NpoU3BOJICTBEHHBIX
MOIITHOCTEH 10 J00bYe, cOOpy W TOATOTOBKE HeDTH JIOCTAaTOYHO st
obecricueHuss A(HPEKTUBHOTO IPOM3BOJCTBEHHOTO IIpOIecCa M CTPOUTEIbCTBA
HOBBIX OOBEKTOB OOycCTpolcTBa He TpeOyercs. YuuTbiBasg HalWyue U
IPOBEICHHYIO  PEKOHCTPYKLMIO  OCHOBHBIX  OOBEKTOB  IPOMBICIOBOIO
0o0yCTpOiiCTBa, B COCTaBE KalMTaJbHBIX BIOXKEHUH MO KaXIOMYy BapHaHTY
pa3pabOTKH yYTEHBI 3aTpaThl HA OypeHUE HOBBIX CKBXKHH U UX 00YCTPOMCTBO.

3arpaTbl Ha OypeHue HAKJIOHHO-HANpPaBICHHONW CKBa)XMHBI OMPECIICHBI B
pa3zmepe 56,7 miaH. pyO., ropuzoHTasibHOW — 93,1 MuH.py0. Bypenue GokoBOro
TOPU30HTAJIBHOTO CTBOJIA, TPOTKEHHOCTHIO 500 M - 46,3 MITH.py0.

KanuranbHble BIIOXXKEHHS Ha OOyCTPOMCTBO HOBBIX CKBaXXHH COCTOSIT U3

3aTpaT Ha 00OpYyIOBaHHE, HE BXOJAIIEE B CMEThl CTPOEK, O00OpYyIOBaHHE s
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OpOYMX OpraHu3anuid, HePpTecOOpHbIE CETH, KOMIUIEKCHYI0 aBTOMAaTH3alHUIO,
BHYTPHUIIPOMBICIIOBBIE JOPOTH, TPOMBOIOCHA0KEHHE, JIEKTPOCHAOKEHHE U CBS3b,
cucremy [IIIIJI, mnpoume (HempeaBUACHHBIE 3aTpaThbl), MPUPOAOOXPAHHbBIE
MEPOTPUSATHUS.

Pacyer xanmuTaJbHBIX BJIO)KEHUH B CTPOMTEIBCTBO NEPEUUCICHHBIX BBIIIE
00BbeKTOB (3a uckiatoueHueMm cuctemsl I1I1/[) mpom3BOOUTCS B COOTBETCTBUU C
YHUCIIOM JOOBIBAIOIIMX CKBAXUH U YJEIbHBIMH 3aTpaTaMH IO OTAEIbHBIM
HAIpPAaBIICHUSIM.

3arpatel Ha opranusanuio cuctembl IIIIJ[ ompenenstorcss Ha OCHOBE
VAEIbHBIX 3aTpaT, NPUXOMSAIIUXCA Ha OAHY HArHETAaTEIbHYI0 CKBaXXUHY, M MX
KOJIM4ECTBA.

[Io mmany kanurampHOro crpoutensctBa B 2011 romy Hamewaercs
IPUBJICYCHUE TOMOIHUTEIbHBIX UHBECTULIMH B pasmepe 91,47 muH. py6. [Ipoune
3aTpaTbl UCUUCIAIOTCS B pasmepe 10% oT CyMMbl KanuTajdbHBIX BJIOKEHUH Ha
CTPOUTENILCTBO OOBEKTOB HE(PTETPOMBICIOBOTO 00YCTPOMCTRA.

3arpaTbl Ha NPUPOJOOXPAHHBIE MEPONPHUATHS ONPEIEIAIOTCS B pasMepe
10% ot oOmeld cyMMbl KalHUTaJbHBIX BIIOKEHUH, BKIIIOYAIOMIMX 3aTpaTbl Ha
OypoBbIe PabOTHI U HEPTETIPOMBICIIOBOE CTPOUTEIIHCTBO.

DKcIuTyaTallMOHHBIE 3aTpaThl Ha JOOBIUY HE(DTU ONMpeneNsroTcs Mo TPeM
OCHOBHBIM HampaBJICHUSIM, BKIIFOUAOIIUM TEKYLIUE U3ACPKKH (TIpSIMbIE 3aTpaThl),
HAJIOTOBbIE IUIATEXH, HaYUCIIIeMble Ha c€0ECTOUMOCTh J100bIBAEMOI MPOAYKIINH,
Y aMOPTU3AI[MOHHBIE OTUHUCIICHUS.

Texymue W3AEpKKH, CBA3aHHbIE HEMOCPEACTBEHHO C MPOLECCOM
He(TenOOBIYM U peanusalel NpOAYKLHH, ONPEAENSIOTCS B COOTBETCTBUU C
yACIbHBIMUA  TEKyUIUMH  3aTpaTaMd M OOBEMHBIMH  TEXHOJIOTMYECKUMU
noKa3aTesIMM 10 BapuaHTaM pa3pabOTKHM B paspe3e CIeAyIOUIMX CTaTei:
oOcy>KMBaHUE JTOOBIBAIOIINX CKBAXHH, COOp W TPAHCHOPT HEPTH M MOIMYTHOTO
raza, TEXHOJOrMYecKas MOATOTOBKAa He(TH, DHEPreTUUYECKUE  3aTpaThl,

KanuTaJIbHBIN PEMOHT I[O6I>IBaIOH_[I/IX CKBa’XMH, 3aTpaTbl Ha MCPOIIPUATHA IIO

20



UHTEHCU(PHUKAIIUHN JOOBIYU He()TH U YBETUUCHUIO KOHEYHON He(TeoTnauu IiacTa,
UCCJIEIOBAHUE CKBAXKUH.

3arpaThl HAOOCTYKUBAaHKUE TOOBIBAIOIINX CKBAXKUH ONPEICISIIOTCS B
3aBHCHUMOCTH OT KOJIMYECTBA JCHCTBYIOIIMX CKBOXHUH M BKIIOYAIOT B ceOs
3apabOoTHYIO IJIATy (OCHOBHYIO U JOTIOJHUTEIBHYIO) MPOU3BOJICTBEHHBIX padOUHX,
OTUYUCJICHUSI HAa COLICTPaxX, KalmUTaJIbHBIA PEMOHT CKBaXXWH, IIEXOBBIE PACXOJBbI,
OOIIETPOU3BOICTBEHHBIE U OOIIEX03SMCTBEHHBIE PACXO/Ibl, a TaKXKe 3aTpaThl Ha
coJiep>KaHue M dKCIUTyaTaluio o0opyaoBaHus. B pacuerax ynenbHbIe 3aTpaThl 1O
ATOU CTAaThe MPUHSATHI B pazmepe 5782.8 Thic. py0./CKB.-TOSI.

Pacxonpl Ha cOOp, TPaHCHOPT M MOATOTOBKY HE(PTH PACCUMTHIBAIOTCS B
3aBUCUMOCTH OT oObeMa J00BIBAaEMOM KUAKOCTH 0€3 ydeTa aMOPTH3allMOHHBIX
OTYHCIIEHUH. Y IebHBIE 3aTPATHI 110 3TUM CTaThsIM COOTBETCTBEHHO COCTABIISIFOT

3.34 u 8.56 py0./T )KUJIKOCTH.

VY nenbHbBIE 3aTpaThl HA COOP U TPAHCHOPT MOIMYTHOTO T'a3a COCTABIISIOT

273.53 py6/TIC.M3.

DHepreTUUeckue 3arpaThl Ha  TOABEM  M3BIEKAEMOW  KUIKOCTH
ONPEIENSIOTCA UCXOAS U3 €€ 00beMa U YAENbHbIX 3aTpaT, BKIKOYAIOLUIUX PacXon
ANEKTPOIHEPTUH U €€ CTOMMOCTD. Y IEJIbHBIE 3aTPaThl 110 ATOU cTaThe paBHbI 21.59
pyO/T KUIKOCTH.

Pacxoapl 0 MCKYCCTBEHHOMY BO3JIEMCTBHMIO Ha IUIACT CKJIAJBIBAIOTCA W3
3aTpaT Ha 00CITy>KUBaHUE HATHETATEIbHBIX CKBAKWH M YHEPreTUYECKUX 3aTpaT Ha
3aKauky BOJbl. M3nepxkku Ha 0OCITy>KHMBaHWE OJHOM HATrHETATEIIBHOM CKBAKUHBI
cocTaBiisiloT 908 ThIC. pyO0./CKB.-TOJ. YJeiabHbIE 3aTpaThl Ha 3aKauKy BOJbI
cocTaBisiioT 9,8 pyo/m3.

AMopTH3aIys CKBRXMH W TPOYMX OCHOBHBIX (DOHJIOB OIpENeisieTCs IO
JEUCTBYIONIIUM HOpPMaM Ha pEHOBAIMI0O C YYE€TOM OCTaTOYHOW CTOMMOCTH
OCHOBHBIX (DOHJIOB.

K wuywmcny mnmatexxeii W HaAJOTOB, HAUMCISEMBIX Ha Ce0ECTOMMOCTD
00bIBa€MOM MPOYKIIMH, OTHOCSITCSL HAJIOT Ha T00BIYY HE(TH, CTPaXxOBbIE€ B3HOCHI

C yUCTOM OTYHUCJICHUM Ha CTpaxoOBaHHEC OT HCCUACTHBIX CJIYUacCB, IIJIaTa 3a 3CMJIIIO.
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[Ipu omenke BapwaHTOB pa3pabOTKU OBUTM y4YTEHBI 3aTpaThl Ha
JUKBUJAINIO CKBAXKUH, B pazmepe 899 Tric. pyO. Ha 1 BBHIOBIBAIOIIYIO CKBAXKUHY, U
00BEKTOB MPOMBICIIOBOTO  00ycTpoiictBa B pasmepe 10% or mux
CTOMMOCTH.

JIMKBUTAIIMOHHBIE OTYMCIICHUS B YCIOBUAX JACHUCTBYIOIIEHM HAJIOTOBOM
CUCTEMBI (HE MpeaycMaTpHUBAIOLIEH CO3/laHHuE CHelHalbHOro (GoHAA Jis €ro

HAKOIUICHUS) IPOU3BOSATCS U3 IPUOBLINA HEJIPOTIOJIb30BATEIIA.

4.3 Hanorosasi cucrema
DKOHOMHUYECKAsI OLEHKa 3PPEKTUBHOCTH Pa3pabOTKU A MECTOPOXKICHHS

MPOBEICHA C YYETOM HAJOTOBBIX IUIATEXKEW W OTUYUCICHUM, CTABKA KOTOPBIX
MIPUBEJICHBI HUXKE.

Harnor na no6aBineHHyI0 CTOMMOCTh Ha He(Th B3uMaeTcs B pazmepe 18%
0T 00beMa pealn30BaHHONW MPOAYKIIMM Ha BHYTPEHHEM PBIHKE B COOTBETCTBHUU C
®enepanbHbiM 3akoHOM OT 27.07.2003 1t Nel17-®3, c1.164 1 B nonHoM oObeme
HarpasJisieTcs B (heepaibHbIN OFOKET.

Hamor Ha no6e1ay HedTH, B cooTBeTcTBHH ¢ DeaepaibHbIM 3aKoHOM PD

Nel58-®@3, or ¢ 1 suBaps 2017 r., paccuuThIBaeTCS Ha OCHOBE
ycTaHoBieHHOU ctaBku 919 pyO/T, ¢ yderoM nByX KO03Gh(OUIIMEHTOB, OAWH M3
KOTOPBIX XapaKTepu3yeT AWMHAMUKY MUpOBBIX IieH Ha HedTh (K), mpyroit -
CTEIEeHb BhIpaboTaHHOCTH 3amnacoB HedtH (K,).

Koadpdumment K, onpenensiercss mo dopmyne: K, = (Il — 15)*P/261, rue:
Il — cpennuii ypoBens 1ieHnl copta IOpasc, gomn./ 6app., P — cpennee 3HaueHue
Kypca JoJuiapa.

Koapdumment K, paccumteiBacTCsI B 3aBUCHMOCTH OT  CTCIICHH
BBIpaOOTaHHOCTH 3anacoB. Eciu cTeneHs BHIpaO0OTaHHOCTH HaXOAUTCS B IIpeeiax

ot 0,8 10 1,0, To k03ppurment K, paccunteiBaercs mo Gpopmyiie:

K, =38-35x~ (1)
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rne: N — HakomieHHas Jo0bda HedTH 3a KaJICHIApPHBIA TOJ,
MPEAIECTBYIOINAN HAJIOTOBOMY IEPUOAY, V — HadaJbHbIE M3BJICKAEMBIE 3aI1achl
He(dtu kareropuu A, B, C1 u C2.

Ecnu crenmeHb BbBIpaOOTAaHHOCTHM 3amacoB  OOJIbIIE  EIUHMIIBI, TO
koddurment KB npunumaercs paBusiM 0,3. Ecnu cTeneHb BbIpaOOTaHHOCTH
3anacoB MeHblIIe 0,8, To ko3¢ dunuent K, npuHumaercs: paBHbIM 1.

100% sToro Hamora HampaBisieTcs B (eiepanbHbIil OI0IKET.

BriBo3Hasi TamoXeHHas MOLUIMHA PACCUUTHIBAECTCS C YUYETOM IMOIPABOK,
BHeceHHbIX D3 Nell2 ot 18.08.04 u mocraHoBieHusi mpaBureibctBa PD ot
26.08.2011 No716. JlanHbld HaJOr ONPEACIHACTCS HA OCHOBE  IIKaJbl,
YCTaHOBJICHHOW B 3aBUCUMOCTH OT YPOBHS LIEHbI HE()TU HA BHEIITHEM PBIHKE:

IpHU LIeHe MeHblIeld i paBHOM 109,5 momn./T skcnopTHas MONIUIMHA HE
B3UMAETCS;

npu 1ieHe HedTu, HaxosIeicss B unrepBaie ot 109,5 no 146 nomn./t, aToT
HAJIOT onpeaensiercs B pasmepe 35% OT pa3HHUILIbI LIEH;

npu 1ieHe HedTH, Haxojsuieicss B uHTepBane ot 146 no 182,5 momn./T,
DKCHOPTHAS MOIUIMHA PACCUUTHIBAETCA B pazMepe 45% OT pasHULBI LIEH, C YYETOM
CTaBKH, paBHOM 12,78 momn./t;

npu 1ieHe cBbime 182,5 moin./T SKCOpTHAsS MOIUIMHA PAaCCUYUTHIBACTCS B
pazmepe 60% OT pa3HHUIIBI 1IEH, C YYETOM CTaBKH, paBHOM 29,2 10L./T.

JlaHHBIN HAJIOT B TIOJIHOM 00beMe HallpaBliIeTCs B (peepabHBINA OIOKET.

Hamor Ha wmymecTBo yuuThIBacTCs B pacuerax B pasMepe 2,2% ot
CPEIIHEr0JIOBOM CTOMMOCTH OCHOBHBIX (poHI0B. CyMMma MjaTeXed Mo JaHHOMY
Hajory paBHbIMU JoasiMUA (0 50%) 3a4ncCiisieTcss B PErMOHAIBHBIA U MECTHBIN
OIOKETHI.

Hanor na npu0suts B cootBeTcTBUU ¢ DenepanbHbiM 3aKOHOM PD No224-
@3 ot 26.11.08 coctaBnsier 20% OT NMpUOBLTH, OCTAIOMICHCS OT BBIPYYKH IOCTE
KOMITEHCAIIMM SKCIUTyaTallMOHHBIX 3aTpaT M BBIILIATHI BCeX HajoroB. OT oOuiei

CYMMBI 3TOTO Hajora B (enepanbHbIid Or0mKeT oTuncisercs 2%, peruoHaIbHBINA -

18%.
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4.4  CrpaxoBble B3HOCHI
CorunacHo c1.12 3akoHa Ne212-@3 ot 24.07.2009 r. «O cTpaxoBbIX B3HOCAX

B NMeHCUOHHBIN (oHa Poccuiickoit Deneparuu, GoHI COUATBHOTO CTpaxOBaHUS,
dbenepanbHbiii  GoH 00s3aTETLHOTO METUITMHCKOTO CTPaxOBaHUS » CTaBKa
cTpaxoBbIx B3HOCOB ¢ 2011 roma ycranaBnuBaercs B pasmepe 34% OT romoBoro
pasmepa (oHaa omiaTel Tpyaa, He mpeBbimaoero 415 teic. pyd. C cymM BbITLIAT,
KOTOpbIE NPeBBILAIOT 415 ThIC. py0., CTpaxoBble B3HOCHI HE B3UMAIOTCH.

CtpaxoBble B3HOCHI IIEIMKOM HampaBiisieTcs B efepalibHbIN O0/IKET.

CrtpaxoBaHue OT HECYACTHBIX cirydaeB coctaBisieT 0,5% ot dhoHma omaTe
Tpyaa.

[InaTa 3a 3eMJII0 pacCUMTHIBAETCA MCXOIS M3 CTaBKU, paBHOW 5,38 ThIC.

py0./ra. OTOT HAJIOT B TOJITHOM 00BEME MOCTYINAET B MECTHBIN OIOJIXKET.

4.5 Pe3yabTarbl JKOHOMUYECKOI OLIEHKHU
DKOHOMHYECKAsl OLEHKa pa3pabOTKM A MECTOpPOXKICHHS BBIIIOJIHEHA HA

OCHOBE aHaJlM3a TPEX TEXHOJOTMYECKUX BAPUAHTOB, MOATOTOBICHHBIM ITyTEM
CYMMHPOBAaHMSI TEXHUKO-DKOHOMUYECKUX TOKa3zaresied pa3paboTKH OTIEIbHBIX
HKCILTYyaTAlMOHHBIX 0OBEKTOB MO COOTBETCTBYIOIIUM BapUaHTaM.

Bapuantsl 1 1 2 o MECTOPOXKICHHUIO BKIIFOYAIOT B C€0s1 COOTBETCTBYIOIIIHE
TEXHOJIOTUYECKHE BAPUAHTHI TIO BCEM OOBEKTAM.

BapuaHTt 3 o MECTOpPOKIEHUIO BKIIIOYAET B CeOsl MOKa3aTenu pa3padOTKU
8 00bekToB 1o TpeThuM BapuaHnTaM (ABs, AB4, ABs, BB,, bB3, bBg, bBg, 1O0B) u
7 0OOBEKTOB MO BapUaAHTY 2 (AB13, AB,, AB7, bBg, bB1, BB, 6B17.5)).

3a MpOEKTHBIN TEepHoJ, PaBHBIN COOTBETCTBEHHO 36 U 54 romam, OyneT
oToOpano 7,5 MiH. T He()TU B TIEPBOM BapuaHTe, 64 MIIH.T — BO BTOPOM U 66 MIIH.
T — B TPEThEM.

[lepBbIit  BapuaHT  TpeaycMaTpUBaeT  NANbHEUIYI0  pa3pabOTKy
MECTOPOXKJICHUSI TIPU  CJIOKMBIIUXCS YCIIOBHSX, 0€3 TPHUBJICYEHUS HOBBIX
VHBECTULMH. BTOpO# BapuaHT NpeaycMaTpyuBacT YTOYHEHUE IIPOEKTHBIX PEIICHUN
MOCJIETHETO TIPOEKTHOTO JOKyMeHTa. B BapmanTe 3 pa3zpaboTka MECTOPOXKIACHUS

npeayCcCMaTrpuBacT HOBBIC TCXHOJOTMYCCKHUE PCIICHUA. I[J'ISI pEeICHUs IMPOCKTHBIX
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3aJa4 BO BTOPOM BapuaHTE HamedaeTcs MpoOypuTh 795 ckBaxuH, u3 HUX 48 —
ropuzoHTansHbie, 165 BI'C. B TpeTtheM BapmaHTe MJIa ATOM IETH MOTPEOyeTCs
npoOyputb 797 ckBaxuH, u3 HUX 48 — ropuszoHtanbhHbie U 174 BI'C. Kpowme
JTOTONIO BapuaHTaM 2 H 3 HaME4yaeTcs NPOBECTH KOMIUIEKC TI€0JIOro-
TEXHOJOTHYECKUX MEPONpUATHN, B ynucio kKotopeix Bxoxsar I'PII, BUP u PUP,
OII3, IIBP 1 mOTOKOOTKJIOHSIOIINE TEXHOJIOTHH.

Ha peanu3zanuio npoeKTHBIX pEIIeHU B TPOTHO3HOM MEPUOJIE B LIETIOM MO
MECTOPOXKJICHUIO B BapuaHTax 2 W 3 morpelyeTcs mpuBieub 66,1 u 66,7 mip.
py0. KanmuTandbHBIX BIOXEHHUH, U3 HUX 54,5 u 55,0 miapa. py0. HampaBisieTcsi Ha
OypeHue HOBBIX CKBXXHH U UX O0OYCTPOMCTBO.

CyMMapHbI€e HKCIUTyaTallMOHHbBIE 3aTPaThl OIEHUBAIOTCS B 74 Mipi. pyo. B
MEPBOM TEXHOJIOTUYECKOM BapuaHTe, B BapuaHte 2 - 495 mupa. py0., B BapuaHnTte 3

Bo3pactatoT 10 510 mupa. py6. ComocraBiieHHE OCHOBHBIX TEXHHUKO-
HPKOHOMHYECKHUX TTOKa3aTesiel B IIEJIOM 32 PaCUETHBIN MEePUO]I MOKa3aHO B TaOIUIE

4.1.

Tabnuna 4.1CormnocraBieHne OCHOBHBIX TEXHUKO-9KOHOMUYECKUX TOKa3zaTesei mo
BapuaHTaM pa3paboTKH

ITOKA3ATEJH Bap.1 | Bap.2 | Bap.3
1. Cucrema pa3padoTku
Bun Bo3nelictBus 3aBOJI. 3aBO/I. 3aBOJI.
[110THOCTD CETKH CKBAKUH
[TpoexTHBII ypoBeHb NOOBIYH: HEDTH, MbiC.M 1785 3589 3598
ras, MaH.m3 130 266 266
JKHUJIKOCTD, MblC.M 35145 | 49457 | 49457
[TpoexTHBIN YpOBEHb 3aKauyKu BOJIBI, MblC.M3 35545 | 47989 | 47989
ITpoexTHBII cpOK pa3pabOTKHU, IOk 36 54 54
Jlo6br4a HedTH 32 IPOEKTHBIHN NEepUo, moic.m. 7517 63908 | 65959
JloObrua HEdTH ¢ Havaa pa3pabOTKH, MbIC. M. 244930 | 301321 | 303372
KWH Ha xoHEeI| pac4eTHOTO MepHoIa, JIOJIH eI, 0,394 0,485 0,488
@DoH CKBaXXUH 32 BECh CPOK pa3padOTKH, BCETO 1429 2676 2688
B T.4.. JOOBIBAIOIINX 994 1947 1959
HarHeTaTeIbHBIX 435 729 729
IPOYNX
Cpennsisi 0OBOJTHEHHOCTh Ha KOHEI pa3paboTku, %o 98,2 98,1 96,7
@DoHA CKBaXKUH I OypEeHUsi, BCETO 0 795 797
B TOM YHMCIIE: JOOBIBAIOIINX HAKJIOHHO-HANpaBieHHbIX | O 514 516
JOOBIBAIOIINX TOPU3OHTAIBHBIX 0 48 48
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HarHeTaTeNbHbIX * 0 233 233
Bypenue G0KOBBIX CTBOJIOB C TOPH30HTAIBHBIM OKOHYaHueM | 0 165 174
2. DxoHOMMYeCKHe MoKa3aTe U IPPeKTHBHOCTH
BApHUAHTOB Pa3padoTKu
HopMa auckoHTa 10%
UMCThIN AUCKOHTUPOBAHHBIN T0XO0, MIH.pYO. 4636 38536 | 44898
WNHaekc 10X0MHOCTH 3aTpar, 1. e1I. 1,06 1,12 1,14
HOpMa IucKOHTa 15%
YucThIi AMCKOHTUPOBAHHBIN 10XO0/, MIH.pYO. 5183 26956 | 31376
WNHnekc 10X0IHOCTH 3aTpart, 1. €. 1,07 1,11 1,13
3. OneHo4YHbIe OKa3aTeu
KanuranpHble BIOXKEHHS HA OCBOCHUE MECTOPOKICHHSI, 0 66126 | 66685
MIH.PYO.
B TOM 4YHcIie Ha Oypenue ckBaxuH U bI'C, wiw.pyo. 0 54470 | 55000
DKCIUTyaTallMOHHbIE 3aTPAThI, MIH.pYO. 74128 | 495378 | 509928
Jloxon rocynapctBa, Min.pyo. 72839 | 555132 | 554136
HopMa auckoHTa 10%
KanuranpHbie BIOKCHUS HA OCBOCHUE MECTOPOKICHUS, 0 27569 27723
MIAH.PYVO.
B TOM umclie Ha Oypenue ckBaxxuH u bI'C, min.pyo6. 0 22826 | 22976
DKCIlyaTalluOHHBIE 3aTPAThI, MIH.pYVO. 52721 | 183307 | 184884
JIMCKOHTHPOBAHHBIN JOXO TOCYIAPCTBA, MAH.PYO. 55424 | 225219 | 221062
HopMa auckoHTa 15%
KanuTansHble BIIOKEHHS HA OCBOCHHUE MECTOPOXKACHUS, 0 19401 | 19500
MIH.PYVO.
B TOM umclie Ha Oypenue ckBaxxuH u bI'C, min.pyo6. 0 16082 | 16180
DKCIUTyaTallMOHHBIE 3aTPATHI, MIH.pYO. 46635 | 133230 | 133948
JIMCKOHTHPOBAHHBIN JOXO/ rOCYIapcTBa, MIH.pYO. 50260 | 166783 | 163287
* B TOM 4yHCIIe CKBaXXUHBI C OTPAOOTKOM Ha HEPTH - 169 169
4. 3p(PekTHBHOCTH HOBBIX HHBECTHLM
HopMma auckoHTa 10%
YucThiil AMCKOHTUPOBAHHBIN JI0XO0J1, MITH.PYO. - 33899 | 40262
BHyTpeHHAA HOpMa JOXOIHOCTH, %o - >100 >100
HNnnexc 10X0IHOCTA HHBECTULINH, 1.€]1. - 2,23 2,45
WNHnekc 10XoIHOCTH 3aTpart, 1.e/. - 1,11 1,12
Cpox OKynmaeMoCTH, TO/IbI - 1 1

AHanu3upysi OCHOBHOU Moka3zaTenb 3()(PEeKTUBHOCTH, MOXKHO BHUJIETh, UTO
OCBOEHHUE MECTOPOXKICHUS SABIsETCS 3(P(EKTUBHBIM MO BCEM TPEM BapHaHTaM, O
YeM CBUJIETEJIbCTBYET IMOJOKUTEIbHAS BEIWYMHA YHCTOrO JUCKOHTHPOBAHHOTO
JI0X0/a, paBHasi COOTBETCTBEHHO MO BapuaHtam 4,6, 38,4 u 44,8 mupa. py0. npu
HopMe nuckoHTa 10%.

Kak  BugHo, HamOosblias  BEIMYMHA  OCHOBHOTO  IOKa3aTess
abdexTuBHOCTH  OoTMeuaeTcs B BapwanTe 3. Cucrema  pa3paboTku,

npcayCMOTpCHHasd B OTOM BapHWaHTC 110 OTACJIBbHBIM OSKCINTyaTalMOHHBIM
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oOBbeKTaM, OOecrnevynBaeT MOCTIKEHHE HamOOJbIIeld BeNIWYMHBI Kod(dduimeHTta
HeTen3BIeUeHNs B 11esioM 1o mectopoxkaenuto. KUH B Bapuante 3 pasen 0,488
1. €., B BapuanTax 1 u 2 -0,394 u 0,485 1. en. Pacuersl nmokasanu, 4To pemiaroliee
BIIUSHUC HA TIOKa3aTenn 3(PGEeKTUBHOCTH TI0O MECTOPOKICHHIO B IIEJIOM OKa3bIBACT
pa3zpabotka ocHOBHBIX 00bekTOB AB1-3, bB8 BB9 u bB17-21. YaenbHbiii Bec
n00bp1uM HeTH 1O 3TUM 00BeKTaM cocTtaBisieT Oonee 80% B obmem oObeme Mo
MecTopoxkaeHuto. M3 cymmapHOro moxoja HEApOIojb3oBaTens, paBHoro 44,9
MJIpJI. pyO., Ha JOJIIO 3TUX OOBEKTOB NMPUX0auTcs 76%.

[TokazaTenmn 3¢(HEeKTUBHOCTH HOBBIX HMHBECTHUIIUH TAK)KE XapaKTEPU3YIOTCS
BBICOKUMH ypPOBHSAMH. WHIEKCHI JTOXOAHOCTH 3aTpaT W WHBECTUIUHA TI0
PEKOMEHIyEeMOMY BapUAaHTY paBHbI COOTBeTcTBeHHO 1,12 u 2,45 n.em, cpok

OKYIIAa€MOCTH BJIOYKEHHBIX CPEICTB COCTAaBUT | rox mpu Hopme auckoHTa 10%.
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3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CryneHnry:
I'pynna PHUO
2bM7P 3103uKoB CraHuciiaB AHIpeeBUY
Otnenenue
I koaa HIIIIP OTaesieHHe IMKOJbI
He(Tera3zoBoro siena
HedTerazoroe neo.
Pa3pabotka u
YpoBeHb
Marucrtparypa HanpasJ/ieHne/cnenuajJbHOCTb | KCILTyaTalHs
oOpa3oBaHus
HE(TSHBIX U Ta30BbIX
MECTOPOXKIACHUN.

Hcxonnble nannble K pazaeny «CounanbHasi 0TBETCTBEHHOCTDbY !

1. Xapakrepuctuka 00beKTa HCCIeI0BAHUS
H 00JIACTH ero NpUMeHeHHU s

OOBEKTOM HCCIIEAOBAHNUS SBISIFOTCSI METO/BI MO TIOBBIIICHHIO
J00b1un HedTr. OOIaCTh MPUMEHEHHUS:
HedTerazoJ00bIBAIOIIMMHI KOMITAHUAMH ISl TOOBIYM HEDTH
rasa.

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

1. IIpon3BoacTBeHHAs1 6€30ACHOCTH

1.1. AHanu3 BBISIBIICHHBIX BPEJHBIX (pakTOPOB MpH
pa3paboTKe U FKCITyaTalluy IPOEKTUPYEMOTO
pelIeHus B clexyolel Mocae 0BaTeIbHOCTH:

(u3MKO-XMMHUYecKasi TNPHUPOAA BPEJHOCTH, ©&
CBSI3b C pa3pabaThIBacMOil TEMOI;

JelicTBre (pakTopa Ha OPraHU3M YEIOBEKa;
MPUBEJICHNS TOMyCTUMBIX HOPM C HEOOXOAMMOM

Pa3MEepHOCTHIO (co CCBUIKOM Ha
COOTBETCTBYIOIIUN  HOPMATUBHO-TEXHUYECKHI
JIOKYMEHT);

npeajaracMbi€ CpeICTBa 3alIUTHI.

1.2. AHanu3 BBISBICHHBIX OMACHBIX (JaKTOPOB IPU
pa3paboTKe U 3KCILUTyaTalluu POEKTUPYEMOTO
pelIeHus B ClIeIyoIe Mocae10BaTeIbHOCTH:

MEXaHUYECKUE OMACHOCTH (MCTOYHHKH, CPEICTBA
3aIUTHI);

TEPMHYECKUE OMACHOCTH (MCTOYHHKH, CPEJCTBA
3aIUTHI);

3JeKTpoOe30macHoCcTs (B T.U.
JJNIEKTPUYECTBO, MOJIHHE3AlIUTa —
CpEJICTBA 3allUTHI).

CTaTU4YCCKOC
HUCTOYHHUKH,

1. IIpon3BoacTBeHHAsA 0€30aCHOCTH
1.1 IIpoananu3upoBaTh BBISBICHHBIEC BpeAHbIE (PaKTOPHI MPU
pa3paboTKe M IKCIUTyaTalliy MPOEKTUPYEMOTO PEICHHUS:

- HeJ0CTAaTOYHAs OCBEIICHHOCTH paboueil 30HbI;
- TOKCHYECKOE M pazpakarolliee BO3[eHCTBUE Ha
OPTaHM3M UYeJIOBEKA XMMUYECKUX BEIIECTB;

- OTKJIOHEHHS IOKa3aTelieil MUKPOKINMAaTa Ha
OTKPBITOM BO3/IyXC;

- TIOBBIIICHHBIH yPOBEHb BHOpALNY;

- TIOBBIIICHHBIH YPOBEHB IIyMa.

1.2 Ipoananu3upoBaTh BBISBICHHBIE ONAacHbIE (PaKTOPHI MPH
pa3paboTKe U 3KCIUTyaTalluu IPOEKTUPYEMOTO PEIICHHUS:

- pa6OTI)I C BBICOKHMM JaBJICHUCM,
- HoXapo0e30MacHOCTb;
- DIEKTPOOEe30MacCHOCTb.

2.9Kko0J1I0orH4YecKasi 0e30MacHOCTh

3aIUTa CeMUTEOHON 30HBI

aHaNMM3 BO3JEHCTBUS OO0BEKTa Ha aTtmochepy
(BBIOpOCHD);

aHaMM3 BO3JCHCTBUS 00BEeKTa Ha THIApOchepy
(cOpochl);

aHaM3 BO3JCHCTBUSA OO0BEKTa Ha JHUTOCHEpy
(oTx0mpI);

pa3paborarb  pemieHuss 10 OOECIeUCHHIO
9KOJIOTMYECKOH 0E30IacHOCTH CO CCHUIKAMM Ha
HTJI no oxpaHe OKpy»Karmeil cpeasl.

2.9Kko0J10THYecKasi 0e30MacCHOCTh

aHaM3 BO3/CHCTBHS 0OBeKTa Ha aTMocdepy (TPOTYKTHI
CTrOpaHwus TOIUTNBA TIPH paboTe ABUraTelnei);

aHaN3 BO3/IEHCTBH 00BeKTa HA Tuapochepy (3arps3HeHne
IPYHTOBBIX BOJI XUMHUUECKHMH BEIIECTBAMH);

aHaM3 BO3IEHCTBHUS 00BEKTa Ha JMTOC(epy (3arps3HEeHue
MOYBBI M TPYHTOB XMMHUYECKHMH peareéHTaMu M ObITOBBIMHU
0TXO0/IaMH);

pelieHue N0 00eCHEeYeHHIO0 YKOJIOTUUECKOH Oe30IacHOCTH
co cceuikamu Ha HT I o oxpaHe okpy:karolieil cpesl

3. Be3onacHOCTh B Ype3BbIYANHBIX CHTYALIUAX

nepedeHb Bo3MOXHbIX YC mpu paszpaboTke n
AKCIUTyaTaIlH IPOSKTHPYEMOT0 PEIICHHS;

3. Be3onacHOCTB B Ype3BbIYANHBIX CHTYALIUSAX

aHanu3 Bo3MoxHBIX UC mpu pa3paboTke W dKCIITyaTaluu
MIPOEKTHPYEMOTO PELICHNUS;
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BbIOOp HanbGouee TunuaHoi YUC;

pa3paboTka MPEBEHTUBHBIX Mep o
npexynpexaeruio YC;

pa3paboTka JEHCTBHI B pe3yibTaTe BO3IHHUKIICH
YC u Mep 10 TUKBAIAINAHN €€ TOCIeACTBHN

nepedeHb Bo3MOKHbIX UC Ha oObekTe:

TEXHOTEHHOTO XapakTepa — TIOXKapsl M B3PBIBEI HA
OTKpPBITOH TEPPUTOPUH;

BEIOOp Hanbonee TunuaHO# YC: - moxap;

pa3paboTka MPEBEHTUBHBIX Mep ITo mpenympexaeHnio UC;
pa3paboTka nmeiicTBuil B pe3ynsrare BosHHKIEH UC n mep

10 TUKBHUAAIUY €€ ITOCIIEICTBHM.

0e30IacHOCTH
g | — chenralbHbIe

o0ecneyeHnst 0€30IMACHOCTH

—  CHenuaibHbIe (xapakTepHbIe
MPOCKTHPYEeMOW  paboueil  30HBI) IPABOBEIC
HOPMBI TPYJIOBOTO 3aKOHO/IATEIHCTBA;

IpaBOBbLIC

obcyxnBaHus pabounx).

HOPMBEI

4. IlpaBoBble W opraHu3anuoHHble Bompockl | 4. [IpaBoBble W OpPraHNU3alMOHHbIE BOMPOCHI 00ecneYeHHs!

TPYIIOBOTO
3aKOHOJATEIbCTBA (HA OCHOBE HHCTPYKIIMH IO OXpPaHE

Tpyaa Ipu TMPOU3BOACTBE HHIKCHECPHO-TCOJIOTHYCCKUX

— OpraHu3aluOHHbIC MEpOTIPHSTHS npu N3BICKaHMN);
KOMIIOHOBKE paboyeii 30HbI — OpraHU3aLMOHHBIE  MEpPOIPHUATHA KOMIIOHOBKE
paboueii  30HBI  (OpraHM3amys  CaHUTAPHO-OBITOBOTO

| laTa BbIIaum 3a1anust IS pasieia 1o JMHeiHoMy rpaduKy

3agaHue BbI/1aJ KOHCYJIbTAHT:

Yuenast
JoaxHocTh OUO CTeleHb, IMoanucek JlaTa
3BaHMe
ACCHUCTEHT UYepemrckuna M.C.
3aaHue NPUHSAJ K MCIIOJHEHHIO CTY/ICHT:
I'pynna PHUO Hoanuck Hara
2BM7P 3103ukoB CTaHuciaaB AHApeeBUY
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5 CounuajbHasi OTBeTCTBEHHOCTDH

OCHOBHBIMM 3aKOHOJATEJIbHBIMM aKTaMH 110 OXpaHE TpyJda B Halleu
ctpane aBistoTcs Konctutynusa Poccun, OCHOBBI 3aKkOHOAATENBCTBA U JIp. B 3THX
JOKyMEHTaX OTPAKEHbl MPAaBOBbIE BONPOCHI OXpaHbl Tpyda M 340POBbA
Tpynsmuxcs. Ha OoCHOBaHMH BBILIETIEPEYUCIEHHBIX UICTOYHUKOB, a4 TAK)KE HCXOJS
U3 COOTBETCTBYIOIIMX TPaBWJI 0O€30MaCHOCTM W HOPM IPOU3BOJCTBEHHOMN
CaHUTApUHU B JAHHOM IPOEKTE MHOM pa3pabdaThIBAIOTCSI OCHOBHBIE MEPOIPHSITHS
M0 CO3/IaHMI0 OE€30MAaCHBIX YCJIOBHM pabOThI ONMEpaTopoB MNpu OOCTYKUBAaHUU

CKBa>XHUH.

5.1
BrinonHeHHEe TEXHOIOTHYECKUX onepalmﬁ I10 YBCINYCHHIO ,Z[G6I/ITa He(bTH

HpOI/BBO)ICTBeHHaSI 0e30MacHOCTh

M Traza COMPOBOXKIACTCS CICAYIOIMIMMU BPEIHBIMH M OMNAacHbIMU (akTopamu
MIPUBEICHHBIMH B TaOymIe S.1:

Tabnuua 5.1 — OnacHele U BpeHble PaKTOpbl IPH BHITOTHEHUH KOHTPOJIS T0OBIYN
He(dTH U raza

HanmenoBanue ®akropsl (mo 'OCT 12.0.003-74) HopmatuBHbie
BHJIOB paboT Bpennbie OmnacHbie JTOKYMEHTBI
IToneBwie pabOTHI: 1 Hepocratounas 1 Pa6orst ¢ BeicokuMm |1 T'OCT 12.1.005-
- orbop 1pob OCBEIICHHOCTh JIaBJICHUEM. 88.
¢ HePTAHBIX paboueii 30HBI. 2 Tloxapobe3omacHocts. | 2 BCH34-82.
CKBKUH; Tokcuueckoe U | 3 DOnekrpode3omacHocth. | 3 ['OCT 12.4.011-
- pabora C pasapaxkaroniee 89.
obopyoBaH BO3JICHCTBUE Ha 4 TOCT 12.2.062-
uewM, OpraHu3M 81.
HaXOJIAIIEMC YeJI0BeKa 5 TOCT P 52630-
i IOJ XUMHYECKUX 2012.
JIaBJICHHEM; BEIIIECTB. 6 T'OCT 12.1.004-
- CHsATHUE OTKIIOHEHUS 91.
MOKa3aHuil ¢ roKa3areyeun 7 TOCT P
npubopoB MUKPOKJIMMATa 12.1.019-2009.
TEIeMETPHH; Ha OTKPBITOM
- paborta c BO3JIyXe€.
MallliHaMA 1 [ToBbIIIEHHBIH
MEXaHU3MaM YpOBEHB
u; BHOpaInu.
- 3aKayka [ToBbITIEHHBII
pabounx YpOBEHb IIyMa.
JKUAKOCTEN B
TIacT.
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5.1.1 AHaju3 BpeaHbIX NPOU3BOACTBEHHBIX (PAKTOPOB
Heoocmamounaa oceewennocms padoueit 301l

B xoxe mpoBeneHus paboOT MO THAPOPA3PHIBY IUIAcTa IOApPa3yMEBacTCs
HaxOXJeHue pabodyero Ha TIUIOMIANKE, C IEJIbI0 HEOOXOIUMOTO KOHTPOJIS 3a
00Opy0BaHUEM M HEIMOCPEIECCTBCHHO 3a CAMHUM IIPOIICCCOM. B CBS3M ¢ 3TUM B
1exax IPUMEHSCTCS OCBCIICHUE TEPPUTOPHH M OTACIBHBIX pPabOYMX MeECT
MOCPeICTBOM  TIpoKeKTopoB. C  Teibl0  CO3JaHUS JOCTAaTOYHOTO  YPOBHS
OCBCIICHHOCTH M 0€30MacHBIX YCIIOBHM TPy/da YCTAaHOBJICHA HOPMa OCBCIICHHOCTH
He(Tera3oBbIX 00BEKTOB. PEKOMEHTIOBaHHBIE THIIBI TPOKEKTOPOB TIPEICTABIICHEI B
Tabmurie 5.2.

Tabmuma 5.2 — PexomeHayemble THUIIBI TPOXEKTOPOB JJIi  OCBEIICHUS
NPEeANPUATUNA HePTSIHOW MPOMBIIUICHHOCTH

IIpoxexTop Jlammia Makc. cuna cBera, KK
[13C-45 1220-1000 130
JAPJI-700 30
I19C-35 12220-500 50

Tokcuueckoe u pazopascaroujee 6030elicmeue HA OP2AHUM Yel08eKa
XUMUYECKUX 6eUieCm e
[Ipu oSKcrIyatanmuu  CKBaXWH, TPOWM3BOJICTBCHHBIX OOBEKTOB  HA
MECTOPOXICHUHM CBSI3aHBI C pa3auBaMyd HE(PTH, MOpPBIBAMH TPyOOIPOBOIOB,
BO3MOKHOCTBIO BOCIUTAMEHEHHUS HE(PTSHBIX TMApOB M Ta3a, MX TOKCUYHOCTHIO,
HAJIMYUEM ammapaTtoB U TPyOONPOBOIOB, PAOOTAOIINX MO/ TaBICHUEM, a TAKKe C
MPUMEHEHUEM Pa3HOOOpPa3HBIX MEXaHU3MOB (HACOCBI, KOMIIPECCOPBI) |
anekTpoanmapatypsl. [ns  yctpaneHus wux u  oOecmedeHus 0O€30MacHOTO
THIpOpa3phiBa MJIacTa Ha CKBAXUHE HEOOXOAMMO COOIOAATh MPOTHBOIIOKAPHBIC
MEPOTIPUATHS U CTPOTO BBHITIOJNHATH MPAaBUJIa TEXHUKU 0€30MTaCHOCTH TIPU BEICHUU
pabor.
ConeprxaHue BpEIHBIX BEIIECTB B BO3yXe KOHTPOJIUPYETCS MOCPEACTBOM
u3Mmepenus [1JIK, 3HaueHMsT KOTOPBIX /JIT OCHOBHBIX BEIIECTB, BBIJCISIIONINXCS HA

HedTerazonpombiciax, MPeACTaBIeHbl B Tabuuie 5.3.
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Tabmuma 5.3 — I1JIK nyis BpeaqHbIxX BEmEeCTB B BO3AyXe Ha pad0OUnX MECTax

BemecTBo [IK, mr/m® Knacc onacHoctn
[Taper HehTH 10 3
MeTtanou 15 3
Jnokcua cepel 10 3
Caxa 4 3

Kpome Bcero mpodero, paOOTHUKM Ha HE(PTErazonpoMbIciiax B LEJSAX
Oe3omacHOCTH TpyJda M MPOGUIAKTUKH 3a00JICBaHUH TOJDKHBI OBITH CHAOKEHBI
cpencrBamu MHaUBUAYabHON 3amuThl (CHU3). OHU IOJDKHBI MpeaycMaTpuBaTh
3alATy OPraHOB JIbIXaHHs, CIIyXa, PYK, JIMIA W TOJIOBBI, MTO3TOMY pPaOOTHHUKaM
JIOJKHBI BBIIABATBhCS CHELOACKIA W CIHelUalbHas O00YyBb, PECHUPATOPHI WU
IIPOTUBOTa3bl, CIENUAIBHBIE OYKM W JAPYIHME€ CpEACTBA, 3aUUIIAIOLIME IPU
BoiniotHeHuu ['PI1. JlanHbIi Bonpoc persiiaMeHTUPOBaH, Mo KOTOPOMY Bce paboune
JIOJKHEBI OBITE 0Oectieuensr CU3.

OmKknonenusn noxazameei MUKpPOKIUMAmMa HA OMKPbIMOM 6030yxe

B xome mnpoBeneHus pabOT 1O BO3ACHCTBUIO Ha HEPTAHOM ILJIACT
NoJIpa3yMeBaeTcsl HaxoXKJAeHHEe pabodyero Ha yiuie, ¢ LEJNbl0 HEOO0XOAMMOIO
KOHTPOJII 3a OOOpYIOBAHMEM M HEMOCPEAECTBEHHO 33 CaMUM IIPOLIECCOM.
Bo3nelicTBrue KIMMATUYECKUX YCIOBUM B 3UMHUU TIEPUOJ BPEMEHU  MOXKET
IPUBECTU K IMOJIYYEHHUIO OOMOPOXEHHI pa3iNyYHbIX CTEMEHEW, 4TO CKaKeTcs Ha
NoTepe TPYJAOCHOCOOHOCTH PAaOOTHHUKA.

NMenHo mosTOMy HEOOXOIMMO COOJIIONATh ClENyIolue TMpaBuia B
00s13aTeJIbHOM TOPSIJIKE:

® 3anpeTUTh JOMYCK K padoTaM Mpu OTCYTCTBUU y paboTHUKOB CU3,
OTBEYAKOUIUM KJIMMAaTUYECKUM YCIIOBHSIM;

e IIpU TEMIEPATYpPE HAPYKHOTO BO3AyXa HWke MuHYC 25 °C
paboTalIIMX HA OTKPHITOM BO3JyXE €XE4acHO 00ecleurBaTh
o0OorpeBOM B TOMEILIEHUH, TJ€ JODKHA  MOJAJIEPKUBATDH
temneparypa 1ioc 25 °C. IlyHkTel oOorpeBa 00OpYIyHOT U
AKCIUTYaTUPYIOT MO COOTBETCTBYIOIIEH HHCTPYKIIUH;

e B 3MMHEE BpEMs, HE3aBUCUMO OT COCTOSHHSI IOTOJbl, BBIXOJ

JIOAEU 3a Npemesbl KWIOW WM IPOU3BOACTBEHHOW 30HBI
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A0ITyCTUM TOJIBKO rpynnoﬁ B COCTaBC HC MCHCC JABYX YCJIOBCK 110

MMCbMEHHOMY Pa3pEIICHUIO (3aIIUCHIO B JKypHAJIE).

HpI/I BBICOKOM TCMIICPATYpPC CHUKAIOTCA BHUMAHHUC U CKOPOCTH PCAKINU

paboTaroIIEro, YTO MOYKET MOCIYKUTh NIPUYNHON HECUACTHOTO CIIy4dasl U aBapHH.

[Ipu paGoTe B JeTHEEe BpeMsi IIPU BBICOKOM TeMIepaType BO3MOXKHBI ITepErpeBaHms

opranmima, COJIHCYHLIC M TCIIJIOBBIC YIApHhI. PCKOMGHIIYGMBIC PCKUMBI pa60T Ha

OTKPBITOM BO3/yX€ B TEIJIOE€ BpeMsl T0/1a MpeicTaBIeHbI B Tabmuie 5.4.

Tabnuna 5.4 — PekomMeH1yeMblil peskuM paboT Ha OTKPBITON TEPPUTOPUHU B TEILIOE

BpEM:A IoJ1a
Temnepatypa Bo3ayxa Ha paboueM Bpewmst npe6wiBanus, He 6omee npu 111 kateropun
mecre, °C pabor, u
32,5 -
32,0 -
31,5 -
31,0 -
30,5 1
30,0 2
29,5 2,5
29,0 3
28,5 4
28,0 5
27,5 9,5
27,0 6
26,5 7
26,0 8

K cpencrsaM nHIUBHIyaIbHOW 3aIUTHI OTHOCSITCS:

B xonoaueiii nepron roaa:

B Tenmeiii nepuon roaa:

e XxJom4aToOyMa)kKHOE Oenbe; ® KOMIUIEKT CIIEIIOAEHKIbI

e TepMoOenbe;

U3 XJIOMYaTOOYyMaKHOM

® OKWIET; TKaHWU;

® KOMIUIEKT (IIyXOBHUK, IITaHBbI, ® yIapoIpOYHas KacKa,
IIarnka); ® 3AILUTHBIEC IICPYATKY;

e JIbDKHAsI Macka (OasiakiiaBa); ® OYKM, 3aIIUIIAIONINE

e OOTHHKH JIM0OO BAJICHKH.

OpraHbl 3peHuUs;

e oOneryeHHast 00yBb
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Ilogvluennstil yposensv eudopavuil

[IpuurHOW mMOsABIIEHUS BUOpALMK SBISIOTCS BO3HUKAIOUIME TPU padoTe
MallMH W arperartoB HEYypaBHOBEIICHHBIE CHJIOBbIE BO3JEHCTBUSA. VcTouHMKaMu
BUOpAIMM MOTYT OBITh HACOCHBIE arperatrbl, MUKCEpPbI, KOMIIPECCOPHI U JPYyrue
arperarsbl.

Bo3zeiictBue NpPOM3BOJCTBEHHOM BHOpAallMM Ha YEJIOBEKA BBI3BIBAET
U3MEHEHUs] Kak (DU3MOJOTUYECKOrOo, TaK M (YHKIMOHAJIBHOTO COCTOSTHUS
opranm3ma ueinoBeka. V3MeHeHHs B (YHKIMOHAIBHOM COCTOSHUM OpTraHu3Ma
MPOSIBJISIOTCS B MOBBIIEHUN YTOMJIIEMOCTH, YBEIMYEHUN BPEMEHHU JIBUTATEIbHON
U 3pUTENbHOM peakluu, HapyLIEHUH BECTHOYISPHBIX peakuuil U KOOpAWHALUU
nBUKeHUU. 3MeHeHus B (PU3MO0JIOTMYECKOM COCTOSIHUM OpraHu3Ma — B Pa3BUTHH
HEPBHBIX 3a00J€BaHUM, HapyIIEHUH (PYHKIHUH CEpAEUHO-COCYIUCTON CHUCTEMBI,
HapylIeHU! (QyHKLIUH OMOPHO-IBUraTEIbHOTO anmnapaTa 1 JIp.

HopmupyembiMu  mapamMeTrpamMu  BUOpallMM  arperatoB  SIBISIIOTCS
a0COJIIOTHBIE 3HAUEHHUS BUOPOCKOPOCTU (B M/C) WM BUOpOycKkopeHus (B m/c2), a
TaKXKe UX Jorapupmuyeckue ypoBHH (B Ab). BuOpalimoHHbIMU XapakTEPUCTUKAMU
MaIIMH SBJIAIOTCS KOPPEKTUPOBAHHBIE YPOBHU BUOPALIUK U YPOBHU HOPMUPYEMBIX
napaMeTpoB B OKTaBHBIX I0JOCAaX YacTOT. XapaKTEPUCTUKOH BUOPAIMIOHHOTO
BO3JICHCTBHUSI Ha OINEpaTropa SBISAETCS HKBUBAJICHTHBIA KOPPEKTUPOBAHHBIN
ypoBeHb BuOpanuu. [IpeaenbHo qomycTUMble 3HaYEHUs] BUOpAIUK NIPEACTaBICHbBI
B Tabnuie 5.5.

Tabnuna 5.5 — [peaenbHO NOMYCTUMbIC 3HAUEHUS JIOKAJIbHOW BUOpAIINN

CpennereoMeTpuyecKue JlonmycTiMBIe 3HAYCHHS

Y4aCTOThI OKTaBHBIX B BennumnHax BUOPOYCKOpEHUs B BennumHax BUOPOCKOPOCTH

mmoJroc, I'ng m/c? b m/c * 107 1nb

8 1,4 73 2,8 115

16 1,4 73 1,4 109

31,5 2,7 79 1,4 109

63 54 85 1,4 109

125 10,7 91 1,4 109

250 21,3 97 1,4 109

500 42,5 103 1,4 109

1000 85,0 109 1,4 109

KoppekTtupoBaHHbIE U 2,0 76 2,0 112
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9KBHUBAJICHTHBIE
KOPPEKTHUpPOBaHHbIE
3HA4YEHUs1, U UX YPOBHHU

B kadecTBe KOJUIEKTUBHBIX CPEACTB 3alIUThl OT BUOpAIMil Ha MyTH UX
pacmpocTpaHeHHUs] MPUMEHSIOT  BUOpoAeMI(pHUpOBaHUE, BUOpoOTramieHHE U
BUOPOU30JIALIUIO.

K cpenctBam MHIUMBUTyaIbHOM 3aIIUTHI OTHOCSITCS:

® BUOpO3ALIUTHBIC EPUYATKH;
e BuOpo3anUTHAS 00YBb.

Ioeviuennwtii yposenv uiyma

[IlymoBoe 3arpsi3HEHME Ha padodyeM MeCTe€ OTPUUATEIBHO BIUSAET Ha
paboTaIIMX: 3aMEMJISIETCA CKOPOCTh PEAKIUM, YBEIIMYMBAETCS PACXO]l SHEPTUU
Opu OJHOW M TOW K€ (PU3MUECKOW Harpy3Ke, CHM)KAeTCS BHMMAHHUE M T.IL
[IpenenbHO AONMYCTUMBIE 3HAYEHMs, BIMSIONIME HA CAMOYYBCTBUE pabodero,
JIOJDKHBI COOTBETCTBOBATh CAHUTAPHBIM HOpPMaM. YPOBEHb IIlymMa Ha pabouymx
MecTax He JoJbKeH mpeBbimaTh 80 ab.

Bo3snaelicTBue 1mryMoB ciocoOCTBYET:

® HapYLICHUIO CIyXa;
® CEpJECYHO-COCYAUCTHIM 3a00JICBaHUSIM;
® TOPMOHAJIBHBIM PACCTPOUCTBAM.

[IpeaenbHO AONMYCTUMBIE YPOBHM 3BYKa M 3KBHBAJICHTHBIE YPOBHHU 3BYKa
Ha pabouux MecTax i TPYAOBOW ACSATEIBHOCTH PAa3HBIX KATETOPUN TSKECTH U
HANpsHKEHHOCTH M3MEpstoTess B Ab. JlomycTumble ypOBHHM IIymMa MPHU CPEIHEN

(bu3nYecKoil Harpy3Ke U CpeiHel cTeneHu HanpshkeHHocTH paBeH 70 nb.

5.1.2 AHajamu3 onacHbIX MPOU3BOACTBEHHBIX (haKTOPOB
Pabomul ¢ évicokum oagsieHuem

PaboTHuku HedTerazonpon3BoaCTB pabOTAIOT ¢ COCY/IaMH U alapaTaMu,
HaxoAsAIMMUCS 1ojJ OonbmuMmu  AaBieHusMu (1o 30 MlIla). B ciyuae
HEHUCIIPABHOCTEH WJIM HEINPEIBUIACHHBIX aBapuil BO3MOXEH PHUCK CMEPTEIbHOU

OIMAaCHOCTHU TPYIAIIUXCS, ITO3TOMY COCYIbI U 0aJIJIOHBI A1 XPaHCHUA HG(I)TI/I u
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ra3oB, a TaKXe HUX TPAHCHOPTHUPOBKU [IOJDKHBI COOTBETCTBOBATh TpeOyeMbIM
HOpMaM, a pabOTHHKH B CBOIO OdYepelb JAOKHBI TMEPUOJAMYECKU IMPOXOJIUTH
MPOU3BOJICTBEHHBIC HHCTPYKTAXKHU.

OmnacHocTh pa3pbiBa OATUIOHOB BO3HHKAET OCOOCHHO MPHU TEPENOJHEHUU
UX CXKIKEHHBIMA Tra3aMH M TOCHeAylolleM HarpeBanuu. [[ins Bcex rasos
YCTaHOBJICHBl ~ NpENEIbHbIE  HOPMBI  HAIOJHEHMsS, MPEBBINIATh  KOTOPbHIE
KaTEerOpHUYECKH 3arperiaeTcs.

[Ipu skcmtyaTanuu 0ayIoOHOB HAJI0 MPENOXPAaHATh UX OT OTHS, JEUCTBUS
COJTHEUHBIX JIy4ei, He YCTaHABIMBATh OAJUIOHBI Onmke 1 M OT HarpeBaTeIbHBIX
npuOOpOB U 5 M OT TeYel C OTKPBITBIM OTHEM, a Takke Oepedb OT yIapHBIX
Harpys3oK.

Ha OamnoHax mOKHBI OBITH HAJIETHI ABA MPEIOXPAHUTENBHBIX PE3HHOBBIX
KOJIbLIa OT yAapoB. baiioHbl ¢ aMMUaKOM HEJb3sl XpaHUTh BMECTE ¢ OallJIOHaMH,
HAIOJHEHHBIMU APYTUM ra30M, a OAJIJIOHBI ¢ KUCJIOPOIOM — B OJIHOM MOMELICHUH
c OaIoHaMH, HANTOJHEHHBIMU TOPIOYMMH Ta3aMHU.

Hamonnennsle OaIOHBI XpaHAT B BEPTUKAIBHOM IOJOXKEHUH, a
UCIIOJIb30BaHHBIE — B TOPU3OHTAIBHOM. Ha mcnonp3oBaHHBIE 0aIOHBI OJKHBI
OBITh HABEPHYTHI KOJIMAKU, a Ha KOPITyce MeJIoM cieiana Haamuch "[lyctoi".

bannonsl Ay CKaThIX, CKIKEHHBIX M PACTBOPEHHBIX Ta30B IMOJBEPTarOT
OCBHJICTEILCTBOBAHUIO HE peXe UYeM uepe3 Kaxaple 12 MecsAleB, KOTOpoe
OPOU3BOAUT  3aBOJ-HAMOJIHUTENh IO  Pa3pelIeHHI0  MECTHBIX  OpPIraHOB
['ocroprexnaazopa.

Ioscapoodezonacnocme

HedrerazoBsle  IpOMBICTBI  OTJIMYAIOTCSI  BBICOKOM  BEPOSITHOCTBIO
BO3HUKHOBEHHSI TOKapOB M OMacHOCTEeW B3pbIBOB. C IENbI0 MPEenIOoTBPAILCHUS
OMAaCHBIX TOXKapHBIX CUTyallUd TEPPUTOPHUS HEPTETa30BbIX OOBEKTOB JIOJKHA
COJIEPKAThCS B MOPSIIKE U YUCTOTE, BCE OTXO/IbI MPOU3BOACTBA, OBITOBOI MycOp U
CKJIaJICKHE YOpaHCTBa JOJKHBI OBITh YTHIN3UPOBAHbI, XpaHEHUE HEPTETIPOTYKTOB
B OTKPBITHIX sMax 3ampemiaercsi. OOBbeKThl HEPTEra30BbIX MPOMBICIOB JIOJKHBI

ObITh 00OpPYZOBaHbl CHUCTEMAaMU MOKAPHON O€30MaCHOCTH, KOTOpbIE B Cilydae
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OMMACHOCTH JOJDKHBI HE3aMEIMTEILHO OMOBECTUTh paboumii mepcoHan. Camwu
PaOOTHUKH JOJIKHBI MEPUOJIMYECKHU MPOXOJAUTH MPOTUBOIIOKAPHBIE HMHCTPYKTAXKH.
B ciyyae BO3HHMKHOBEHHMsI MOKApHOW CHUTYyallMM OCHOBHOHM 3ajadeil paOOTHHUKOB
MIPOU3BOJICTBA SIBIIACTCS MPEIOTBpAIIeHHEe 00pa30BaHUs TOPIOYEH cpeapl U (W)
HMCTOYHHMKOB 3KUTaHUA.

B 3aBUCHMOCTH OT MOXapo- U B3PHIBOONACHBIX CBOWCTB NMPUMEHSIEMBIX,
MPOU3BOJIUMBIX WM XPAHUMBIX BEIIECTB, BCE MPOU3BOJCTBO IO CTENEHU
MOYKapHOW OMACHOCTH MOJIpa3AeisieTcs Ha Tk kateropuii: A, b, B, I', /1.

JIns  TylmieHuss ~— moxapa ~— UCHOJB3YIOT  CIEAYIOIIME  CpEACTBa
MOKapOTYIIECHUS: py4YHble TeHHble orHerymmTenu tuma OII, yriaekucioTHbie
orHerymmuTean OVY-2, MNEHONPOU3BOAANIME YCTAaHOBKA — IIEHOMECHUTEIS,
BO3IYIIHOINICHHBIE CTBOJIbI, T€HEPATOPHI BBICOKOKOPATHOM TEHBI, THUIPAHTHI U
Ipyrue cpeactBa. [lepBuuHbBIE CpelicTBA MOXKAPOTYIICHUS Pa3MENIaloT B JIETKO
JIOCTYITHBIX MecTax. OTrHETYHIUTENH 3aIUIIAI0T OT COJIHEUHBIX JTy4ei, OCaJIKOB.

Anexkmpoobdezonacnocme

HedTrerazoBoe mnpou3BoACTBO JOMKHBIM 00pa3oM 3JIEKTPUDHUITUTPOBAHO,
MoATOMy  paOOTHMK  JaHHOM  OTpacid  TOCTOSIHHO  CTalIKUBaeTcsi ¢
AIEKTPONIPUOOpaMH MM 00OPYJAOBaHUEM, HaXOAAIIUMCS II0J] HampsbkeHuem. B
CBSI3U C 3TUM PaOOTHHK JOJDKEH YMETh IOJIb30BaThCS TAaKUMHU MPUOOpaMH, 3HATH
uX OOIIYI0 KOHCTPYKIUIO M TPUHIUI JelcTBUSA. [Ipr BOSHUKHOBEHHUU OIMACHBIX
CUTyalluii paOOTHUK, HEKBATH(UIIMPOBAHHBIA B 00JACTH 3JEKTPOOE30MaCHOCTH,
HE JOJKEH MPEeANPUHUMATh OMAaCHBIX ISl CBOETO 37I0pPOBBS JACHCTBUM, a 00s3aH
COOOILIMTh O HEUCIPABHOCTH TJIABHOMY WHXXEHEPY-AIeKTpuKy. IIpubopsr u
o0opynoBanue, paboTarome OT  DJIEKTPUYECTBA, JIOJDKHBI — MPOXOJHTH
MEePUOANYECKUN OCMOTP, B X0J/I€ KOTOPOT'O BEIHOCUTCSI BEPAUKT O BOBMOKHOCTH UX
JAIBHEUIIET0  KCIIOJb30BaHMUS. HeucnpaBHoe = oOopymoBaHue  JOJIKHO
CBOEBPEMEHHO MOYMHEHO, TUOO0 3aMEHEHO Ha HOBOE.

Jns mpenoxpaHeHus: padouMX OT MOPAXKEHUs] AJICKTPUYECKUM TOKOM
anektpoobopynoBanne  YOIIH  momkHO ~ OBITh  HAAEKHO  3a3€MIICHO.

ConpoTuBiieHHE 3a3eMJISIONIET0 YCTPOMCTBa JOJDKHO ObITh He Oosiee 4 OM B
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ar000€ BpeMs Troja. BCE COCAMHEHMs BBIMOJHSIOTCS CBapKoil cormacHo I19VY.
[Tocne ycTpoicTBa KOHTYypa 3a3eMIICHUS HEOOXOAMMO 3aMEPHUTh COMPOTHBIICHUE
U, €CIM OHO OKaxercs OoJyiblIe JOMYyCTUMOIO, 3a0UTh JOTOJIHUTEIbHBIE
DIEKTPOMBI.

Ha KycToBBIX mJIOmIaKaX BO3MOXKHO IIPOBEIECHUE OTHEBBIX paboT, B
YaCTHOCTH paboTra Ooyrapkoi M cBapouHbIM  arperaroM. OCHOBHBIMHU
MCTOYHUKAMHU  TI0KapHOM  ONACHOCTH  NPH  CBApKE,  OCYIIECTBISIEMOM
IEKTPUYECKOW AYrOM, SBIIAIOTCS: IUIaMs AYTM, UCKPBl PAaCKaJIEHHOIO METajula,
HEJIOMCITOIb30BAHHBIE DJIEKTPOMABL; JJIEKTPUYECKHE OYTM W HCKPbI, KOPOTKHE
3aMbIKaHUS U IPYTHUE HEUCIIPABHOCTHU B AJIEKTPOOOOPYI0BAHUH.

[lo)xapHyt0 OMNAacHOCTh MpPU CBAapOYHBIX pabOTaX MOXKHO CHU3UTH
MpaBWIbHOW opranuzanuend padbodyero mecta. OCHOBHBIE TPeOOBaHUS MOKaApPHOU
0€30MacHOCTH TPU CBAapOYHBIX paboTax CIEAYIOIIUE: CropacMble IPEIMETHI
HEOOXOJMMO YyAaJIATh OT MECTa PYYHOW CBapKH HE MEHEe 4eM Ha 5 M; MalllHbI
JUIS TOYEYHOW, IIOBHOM, POJIMKOBOM M CTBIKOBOW CBAapKH CIIEYET YCTAaHABIMBATH
TOJIBKO B IOMELICHUAX, II€ HE MPOU3BOIAUTCA I10KApOONacHbIX ornepauuii. [Ipu
ATOM CBAPOYHBIE MAIIWHBI YIAIAIOT OT CTOPAEMBIX MPEIMETOB HA PACCTOSIHUE HE
MeHee 4 M; MPU CTHIKOBOM CBapke Jeraieit cedeHueM oosee 50 Mm2 — He MeHee 6
M. IIpy HEBO3MOXHOCTH YHAQJICHHsS CBAapOYHBIX MAIlMH HA YKA3aHHBIC BbILIE
pPAcCTOSIHMSI MECTO CBAapKH OTrOPaXMBAIOT METAUIMYECKHMMH WM acOECTOBBIMU
JUCTaMHU.

CBaplMKi JOJKHBI OBITh OOecnedeHbl MO JEHCTBYIOIIMM HOpPMaM
CHENOICKIO0M, Celo0yBbI0O U APYTMMH CPEICTBAMH WHAWBUIYAJTbHON 3alllUTHI,
KOTOPBIMU ~ OHM  OOs3aHBI  MOJB30BAaThCS  NMPU  BBIIOJHEHUU  paboT.
Opexnga ¥ pykaBuIbl CBapuMka HE JOJDKHBI HMETh CIIEIOB  Macia,
xKUpa, OCH3MHA, KEepoCHMHa, a TakXke JAPYyruX TOpPIOYUX  KUIKOCTEH.
Jus  3amuTel  THa3 M JUIa  OT  JCHCTBUS  yIbTPaHOJETOBBIX U
WH(QpaKpaCHbIX Jydyed CBapUIMK JOJDKEH II0JIb30BaThCSl PYYHBIMH  WJIU

HaroJIOBHBIMH MUTKaMH1 CcO CTéKJIaMI/I-CBCTO(I)I/IJIBTpaMI/I.
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CBeTodunbTppl MpH CBapKe MAYTOBBIM METOAOM JOJDKHBI TNPUMEHSTHCS B

3aBUCHUMOCTH OT CHJIBI TOKA M ciocoba CBApPKH.

5.29koJ0ornueckast 0e30MacHOCTh
3awguma ammocgepoi

[lo cratuctuueckum mnojacueTaM OKoJo 75% Bcex HeOIaronpusTHBIX
BO3/ICIICTBUI Ha OKPYKAIOILYIO Cpey OT HEe()TEra3oBbIX MPOMBICIOB MPUXOAUTCS
Ha atMocepy. CrocoOeH BBIIEIATH 3arps3HSIONINE BeliecTBa B aTMmochepy
CJIEYIOIUN TEXHOJIOTMYECKUN 00BEKT: He()TEra3onpoMbICEIL.

OcHoBHbIE BBIOpaceiBaeéMble B arMocdepy BpeAaHble MPUMECH OT
He(TEra30BbIX KOMIUIEKCOB — 3TO KUCIBIE KOMIIOHEHTHI (OKCHIIBI YTIepoaa, Cephl
U a3oTa, cepoBoApoAd), YB H uX MpOU3BOAHBIE U TBEPAbIE YACTHUIBL.
[Tpon3BoaCTBEHHBIE OTXO/bI, BOSHUKAIOIINE Ha HE(PTEra30mpoMbICcIax, MOAIEKAT
K CKWUraHUIO Ha (akelabHBIX YCTAaHOBKAX, B pe3yjibTaTe 4Yero B aTrMocdepy
BBIICTISIIOTCSL BpeaHbIe KOMIMOHEHTH. CyIIEeCTBEHHOE BIMSHUE Ha aTMmochepy
CpeIy JaHHBIX KOMIIOHEHTOB OKa3bIBaeT (hOpMabACTHA, KOTOPHI UMEET Pe3KHii
3arax U BBICOKYIO TOKCUYHOCTb, U TMOKCHUJI CEPBI, BBIACISIIOIIUNACS MIPU COKUTAHUU
Y15l WM HETH C BRICOKUM COZEPKAHUEM CEPBI

Meponpusitus 1Mo OXpaHe aTMOC(PEPHOrO BO3/AyXa HaIpaBJIEHbl Ha
oOecrieueHre COOJIIOICHUSI HOPMATHBOB KaudecTBa BO3[yXa paldodeil 30HBI, |
COKpAII[EHHE BPEAHBIX BHIOPOCOB B aTMOC(EPY OT BCEX UCTOUHUKOB 3arpsi3HEHUS B
nepuo padoT.

OCHOBHBIMU MEPONPUATHUSIMH IO OXpaHe aTMOC(EpPHOTO BO3AyXa MPHU
IKCIUTyaTaIlii CKBAKHUH SBIISTIOTCS:

® UCIOJB30BaHUE aBTOTOIUIMBa  0€3  BpEeNHbIX  TMPHUCAIOK
(TeTpa’TUIICBMHLA);

® KOHTPOJIb TOKCHUYHOCTH W JBIMHOCTH OTpaOOTaBIIMX Ta30B
aBTOMAILIMH, CIIELTEXHUKH; TU3EIbHBIX YCTaHOBOK;

® KCIIOJb30BAHWE  aBTOTPAHCIOpPTAa  C  IIOJHOM  3arpys3Kou,

MHUHHUMH3AIMS YHUCIIa TT0€310K;
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® [UCIOJb30BAaHWE CTPOUTEIIBHOW TEXHUKHM U  TpaHCOOpTa IO
Ha3HAYECHUIO.

3awguma zuopocgepui

ITo cratuctuueckum orneHkaM nopsimka 20% [35] oT Bcex 3arps3HeHUi
YTJIEBOJOPOJHBIM CBIPHEM NPUXOAUTCA HA BOAHBIE pecypchl. Kpome camux YB B
He(TEeNnpoayKTax, MOCTYNAIOIUX B Pa3IMYHbIE BOJIHbIE UCTOYHUKU, COJEPKATCS
COEJIMHEHHUS KHUCIOPOAa, CEPbI U a30Ta, KOTOPHIE OKA3BIBAIOT HETATUBHOE BIIHSIHUE
Ha BOJHBIE PECYPCHI.

JItoboe 3arps3HEHUE BOJAOEMOB HE(PTENPOIAYKTAaMU MOXKET IMPUBECTH K
rudend BOAOIUIABAIOMIMX NTHUL, HEKOTOPBIX BUIOB >KMBOTHBIX, OOMTAIONIMX B
BOJIOEMAX, 3arpsI3HEHUIO0 OKOJIOBOJHOU cpenbl U 1p. [locTynuBuias HedTh B BojE
oOpa3yeT cloil Ha NOBEPXHOCTH, B PE3YyJIbTaT€ YEro JIErKUe YIJIEBOJOPOIbI
ucnapstorcs B armochepy. IlocreneHHO HEPTh cMelIMBAaeTCs C BOJOM U 4epe3
HEKOTOPBIA INPOMEXKYTOK BPEMEHH COCPENOTAYMBAETCS B BOJHBIX TOPH3OHTAX.
CopeprxaHre pacTBOPEHHBIX HE(TENPOIYKTOB B BOJE HE JIOJDKHO IMpeBbIMATh 10
MI/J1.

Meponpusitus, oOecriedrBaronfe paroHalbHOE UCIIOIb30BaHUE U OXPaHy
BOJHBIX PECYPCOB OT 3arpsi3HEHUSI BKIIOYAIOT:

® [IOBTOPHOE UCIOJIb30BAaHUE BOJIBI;

® WCKJIIOYEHHE COpOCOB B BOJIHBIE OOBEKTHI M Ha peibed
OTpa0OTaHHBIX OypOBBIX pPAcCTBOPOB MU IIIaMa, XO30BITOBBIX H
JIPYTUX HEOUYUIIICHHBIX CTOKOB;

® YCTaHOBKAa CIELHUAJbHBIX MOJJOHOB B MECTaX BO3MOXKHBIX YTE€UYEK U
POJIMBOB roproye-CMa30YHbIX MaTepHaoB, OypOBBIX,
TaMITIOHAXXHBIX U IPYTUX PACTBOPOB;

® [pEeAYNpEXACHUE 3arpsI3HEHUs MOBEPXHOCTHBIX M IMOJ3EMHBIX BOJ
MOBEPXHOCTHO-aKTUBHBIMU BeIlleCTBAMU U XUMHUYECKUMH
peareHTamu.

Sawguma 1umocghepol
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[lo cratucTuueckuM JAaHHbIM OKoyio 5% Bcex HedTe3arpsa3HeHUN
NPUXOJIUTCS Ha MOYBEHHYIO cpexy. OOyCTpOHCTBO MECTOpPOXKIEHUM, OypeHus
CKBAKUH, COOpPY)KCHHE IIOA3EMHBIX XPAHWIUL] BbI3bIBAIOT HEOOpATHMBbIE
IpoLIECChl HAa TIOBEPXHOCTHM 3€MJIM M B €€ Heapax, KOTOpble NPUBOIAT K
CYLIECTBEHHBIM BUIOU3MEHEHUAM IPUPOIHBIX JaHIIA(PTOB.

I[Ipy ocBoeHMM W  TPOKIAIKM  HOBBIX  JOPOT,  COEOUHSIOLINX
TEXHOJIOTHUECKHE  KOMIUIEKCHI ~ MECTOPOXKIEHHH,  OOYCTpPOHCTBO  HOBBIX
TpyOOIIPOBOJIOB M JApPYTrM€ OpraHU3alMOHHBIE PAOOTHI OKAa3bIBAIOT BIIMSHUE Ha
MOBEPXHOCTHBIM CJIOM TMOYBBI, 3aCTaBisAsl €ro pa3pyliaTbCs IMOJA KOJecaMu |
T'YCEHHIIaMH aBTOTPAHCIIOPTA, MTOJI BECOM KOJIOH TPYO U BBICOKHUX OYpPOBBIX MauT, a
TaK)Ke APYroil CTPOUTENBHON TEXHUKU U 000pY10BaHUM.

B  memsx  pauMOHaNbHOTO  MCIOJB30BAHMS WM OXpPaHbl  HEJp
IpeyCMAaTPUBAIOTCS CIEAYIOUINE MEPOIPUATHS 110 3aLIUTE MPUIIETAIOLUINX 3EMEIIb
OT NOTJIOUICHMSI TOBEPXHOCTHOI'O CTOKA U 3arpsi3HEHUs], B 4aCTHOCTH [28]:

® CKJIIOUYCHHE COpPOCOB Ha penbed OTpabOTaHHBIX TEXHOJIOTMYECKUX
pPacTBOPOB M IIJIaMa, XO30bITOBBIX U JPYI'MX HEOUHUIIEHHBIX CTOKOB
(M3BJIEKAaEMBIH IIIJIaM C BOJIOM oTcTamBaeTcs B 3yMiide (6e3 copoca);

® YCTaHOBKY CIIEIUATBHBIX MOJJOHOB B MECTaX BO3MOXKHBIX yT€UEK H
IPOJIMBOB TOPIOYE-CMa30YHBIX MAaTE€pPHAJIOB, TEXHOJOTHYECKUX MU
APYTUX PacTBOPOB.

[To oxoH4aHMIO PadOT TIOMIAAKA OYPEHHS KaXK0M CKBAKUHBI TPUBOJAUTCS

B €CTECTBEHHOE COCTOSIHHE:
® JIMKBUAMPYETCS CTPOUTEIBHBIN MyCOD,
e yOMparoTCs OTX0/IbI OYPOBBIX U IPYTUX padoT,
® JTMKBUAUPYIOTCS 3yMI(BbI MyTeM INIMHUCTOTO TaAMITOHAXKA,
® BOCCTAHABJIMBAETCS MOYBEHHO-PACTUTEIBHBIN CIION U BBIMOIHAIOTCS

Ipyrue paboThl IO OYUCTKE TEPPUTOPHH.
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5.3be3onacHOCTh B Ype3BbIYAHBIX CUTYALHAX
K ocHoBHbIM  4pe3BbuaiiHbiM  curtyauusm (HC) B ycinoBusix

He(Tera3onpompIcia OTHOCSTCS CHUTYallMM MPUPOJHOTO WJIM COLHMAIBLHOTO
XapakTepa, a TAKXKE CUTyalllUH, CBSA3aHHBIE C B3PBIBONOKAPHOW W IOKAPHOU
0€30MacHOCTHIO.

[Toxamnyii, T1aBHass ONACHOCTh HA TaKOI'O POJia MPOMBICIIAX 3aKJII0YAETCS B
HEIPEABUACHHOM BO3HUKHOBEHUHM IM0XKApOB, KOTOPBIE MOIYT IPUBECTH K
Tparu4eckuMm mnociueAcTBusM. [loxkappl MOTyT BO3HUKHYThH B PE3yJbTare
OTKPBITOTO OTHSI, UCKPBI OT 3JIEKTPOOOOPYJOBaHUS, CHIIBHBIX MIEPErPEBOB, YIapPOB
Y TPEHUH, a TAKXKE PAa3JIMYHOTO POJa Pa3psI0B IIEKTPUIECKOTO TOKA.

J1aObl HEe TOMYCTUTD MOXKAPHBIX CUTYAIMI MEXIY OTACIbHBIMUA OObEKTaMU
He(TEera3onpoMbICIOB JOJKHBI BBIIEPKUBATHCS MPOTUBOIOKAPHBIE pa3MEpPBL: OT
YCThsl CKBaXXMHBI 1O HACOCHBIX CTaHUMWA M pe3epByapoB He MeHee 40 M, 10
ra30KOMITpECCOpHOM cTaHu — 60 M, 70 001ecTBeHHBIX 30aHui — 500 M.

HedrerazoBsle mpoMBICIBI Ha CETONHSIIHUA J€Hb BBICOKO OCHAICHbI
Pa3IMYHBIMU 3JIEKTPOOOOPYIOBAaHUSIMH, KOTOPbIE XOTh U NpPEIHA3HAYECHBbI I HE
caMbIX HEONarompHsTHBIX YCIOBUW, OJHAKO BCE PABHO TPEOYIOT OTIEIBHOIO
BHUMaHUS CO CTOPOHBI CIyK0 anekrpoOe3onacHoctu. Bcee mpubopsl u
000py10BaHUS JOJKHBI OBITH MCIIPABHBI, TOMYCK K UX HCIOJb30BAHUIO JOJKHbI
UMETh TOJIBKO JIMIIb CHEIUAIbHO OOYYEHHBIE JIOJM W TNEPCOHAJ, MPOIIEeIIINI
HEO0OXOMMBIN MTPOU3BOJACTBEHHBIM MHCTPYKTAXK.

TexHoornyeckne y4acTKu IpOU3BOACTBA IO B3PBIBOONIACHOCTH OTHOCSITCS
Kk knaccy B-1I' m B-1 mo IIYD-85, mo xapakrepy mnokKapHOW ONACHOCTH — K
kareropun 1 u 2-A. Bce ycTaHOBKHM, Ha MPOM3BOACTBEHHBIX YYACTKAX JOJKHBI
ObITh 000PYIOBaHbl MPOTHUBOMOKAPHBIMH CHCTEMaMH U MPOTHUBOMOKAPHOU
ABTOMATHUKOM.

JItoboe mnposiBIEHUE OTKPBHITOTO OTHA WM BO3TOPAaHUS HEOOXOIUMO
HE3aMEIJIMTEIbHO JIMKBUAUPOBATh C TOMOIIBIO [EPBUYHOTO HWHBEHTApS
MOKapOTYILIECHUS UK CTPYEH BOJABI, MHEPTHOTO ra3a, JM00 U30JALHEN OT BO3IyXa

" T.J.
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[Tpu BBIOpOCE HEPTH WK Ta3a CO CKBAXHUHBI, aBApUAX HA TPyOOIPOBOIAX
Y TIPY BHITIOJTHEHUH TEXHOJOTHYECKHUX OTepalfii, MOKeT BOSHUKHYTh Ta300IacHast
CUTYyallMsl, KOTOpasi XapaKTepU3yeTCsi HaJMYMEM CEpOBOJIOpoja B paboueld 30HE
KOHIIEHTpaIuei, npespimatomeii 3 mr/m3, aubo mHoaydyeHHeM H3BEUICHHS 00
aBapuu.

OTBeTCTBEHHBI 3a TMOXKApHYIO 0OE€30MacCHOCTh Ha clydyaid Ta30BOM
OMAaCHOCTH JOJDKEH pa3paboTaTh IUIaH MEpPONpPUATHN, KOTOphIE B Cyd4ae
HEeoOXoaMMOCTU obecriedar Oe30macHOCTh pabodero mepcoHana. [lman gomxeH
BKJIIOUaTh B Cce0sl CTpaTerui0 3BaKyalud pabouMx W MYHKT cOopa, CHUCTEMY
OomoBelIeHu U paauo- u teneonnout cpsazu. [Ipenynpexnenne UC — He mMeHee
Ba)KHBIN MYHKT, yeM ux JukBuaanus. K mepam npenynpexaenns YC oTHOCSTCS:

® TIOBBIIICHHUE HAZC)KHOCTH TEXHOJIOTHUYECKOTO 000y I0BaHUS;

® COBEpIICHCTBOBAaHHE PA0OUYMX MPOIIECCOB;

® CBOEBPEMEHHOE OOHOBJIEHHE HCIOJIb3YEMBIX MAaTEPUAJIOB, arperaToB
U YCTaHOBOK;

® TPUMEHEHHE BRICOKOKaYECTBEHHOTO CHIPhSl U MaTEpUAIOB;

e yyacTHe B pab0TaxX BHICOKOKBATH(PHUIIMPOBAHHOTO MEPCOHAA.

OCHOBHBIMH  MEpPOTPUSTHSIMU TPU BO3HUKHOBEHMHM YPE3BBIUAMHBIX

CUTYallUM SIBJISFOTCS:
® YVYKpBITHE paboyero TmepcoHalla B CHEHUATbHBIE TOMEIICHHUS,
npeIHa3HAaYCHHbBIC /IS 3aIIUTHI B CIy4Yae TaKUX CUTYaIIHiA;
e HBakyanus padouux u3 30H YC;
e nucnons3zoBanue CU3 B ciiydyae HEOOXOAMMOCTH;
® OKa3aHWE MEAWIIMHCKON TTOMOIIIH MOCTPAAABIINM;

e OpraHu3aIys aBapuitHO-cracaTelbHbIX padboT B 30Hax UC.

5.411paBoBble ¥ OPraHU3alMOHHbIE BONIPOCHI
B opranuzanmsax, oCyHIECTBIISIFOIIUX MPOU3BOACTBEHHYIO IEATEIBHOCTD,

JOJIXKHBI OBITH CO31aHBbI CJIy>K6bI OXpaHbl TpyJda HWINW BBOAUTHBCA OOJDKHOCTH

CIELUAIIMCTA 0 OXPAHE TPYJa B MOPSIKE.
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PabGoromarenn  o0si3aHbl  OOecmeuuTh  00S3aTE€IbHOE  COLMAIBHOE
CTpaxOBaHHWE pPAaOOTHUKOB OT HECYACTHBIX CJIy4aeB Ha MPOU3BOJCTBE H
npodeCCUOHANIbHBIX 3a00JICBaHUM.

B mnpomecce mpou3BOACTBEHHON NEATENBHOCTH paboTojaTenb 00s3aH
0o0ecreynuTh  BBINIOJIHEHUE  YCTAaHOBJICHHBIX  3aKOHOAATEIbCTBOM  YCJIOBHM
0e30MacHOCTH, B TOM YHCJIE:

e (e30MacHOCTh  paOOTHUKOB  TPH  OKCIUTyaTalldd  3JIaHUMH,
COOpPYKEHH, O0O0OpYyIOBaHUS, OCYIIECTBICHUU TEXHOJIOTUYECKUX
IIPOLIECCOB, a TAK)KE MPUMEHSEMbIX B MTPOU3BOACTBE HHCTPYMEHTOB,
CBIPBSI 1 MAaTEPHAJIOB,;

® [PUMEHEHUE CPEICTB HHIMBUIYaJbHOM M KOJJICKTUBHOMN 3alllUTHI
PabOTHHUKOB;

e TpuOOpeTeHHWEe U BBIAAUy CHEIHAIBHON OJEXIbI, CHEIHATBHOM
00yBH, IPYTHX CPEICTB MHAUBHUIyATbHOM 3aIlUTHI,

e pabouas cMeHa omneparopa J0ObIYM HE JOJDKHA NpPEeBbIIATH 12
9JacoB,

e (00yuyeHue 6e30MacHbIM METOAAM U MPUEMaM BBITIOTHEHUS paloT;

® HeJoMmyleHne PabOTHUKOB MoJIoke 18 JeT k paboTaMm Ha OMACHBIX
POU3BOACTBEHHBIX 00BEKTAX, a TAKKE PAOOTHUKOB, HE MPOLLIEAIINX
oOsi3aTenbHBICE  MEIUIIMHCKHAE OOCIeIOBaHUS WM  HUMEIOIIUX
MEIMIIMHCKHUE TPOTUBONIOKA3aHUSI.

[TopsinkoM ompenensroTcs CIEAYyIOINe BUIbI MHCTPYKTaXka paOOTHUKOB:
BBOJHBIM, TIEPBUYHBIA HMHCTPYKTaX Ha pabodyeM MecTe, MOBTOPHBIN,
BHEILIAHOBBIH, I1CJICBOM.

[Ipenmpusitne 00s3aHO MPEAOCTaBIATH JBIOTHI Jii  PaOOTHUKOB,
paboraromux B pailonax Kpaiinero CeBepa u B IpUpaBHEHHBIX K HUM MECTHOCTSIX:

® BBIMJIAYMBACTCS HAJ0ABKA K MECIUHOMY 3apaboTKy, pa3Mep KOTOpOoit
BO3pACTAaET C YBEJIMUEHUEM CTa)ka HEMPEPHIBHOW pabOThl B palloHaX

Kpaitnero CeBepa u nmpupaBHEHHBIX K HUM MECTHOCTSIX;
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® TIPEIOCTABISAIOTCA JTOTOJHUTENbHBIE OTIYCKAa CBEPX YCTAHOBJICHHBIX
€XKErogHblX OTHYyCKOB; B paioHax Kpaiinero Cesepa -
IPOAOKUTEIBHOCTHIO 18 pabounx nHeH;

® paspelaceTcsl MOJHOE WM YaCTUYHOE COEJUHEHHUE OTIIYCKOB HE
OoJiee YeM 3a TpH roja;

e B cCllyya€ BPEMEHHOH yTpaThl TPYAOCIHOCOOHOCTH MpPEANPUSITHE,
YUpEXKJIEHUE, OpraHu3alus AOIJIAUMBAIOT Pa3HUILy MEXKIY Pa3sMEPOM
nocoOust MO  COLMAJbHOMY CTPaxOBaHUI0O M (AKTUUECKUM

3apaboTKOM.

5.50pranu3zanuoHHble MEPONPUATHS IPU KOMIIOHOBKe padoueil 30HbI
B nmanmHoMm nyHkTe OyAyT TIpUBEACHBI OCHOBHBIE TpeOOBaHUS K

KOMIIOHOBKE  KYCTOBBIX  IUIOIIAJ0OK, HA  KOTOPBIX  OCYIIECTBIISIETCS
paccMaTpuBaeMblil BU padoT. [IpakTrueckn Ha BCeX HEQTIHBIX MECTOPOKICHUSIX
OypeHue BeJeTCSd KYCTOBBIM CIIOCOOOM, T.e. 3a00M CKBa)XMH pPacroJiararoT
COTJIaCHO TPOEKTHOM ceTke OoT 250 meTpoB u Oosiee Apyr OT Jpyra, a YCThbs
CKBQXUH pacrojiaraloT B OJHY JIMHUIO HA PACCTOSSHUM 5 METPOB MEXKIY
ckBaknHaMH. Ha Kyctax ¢ OOJBIIMM KOJUYECTBOM CKBAKHH I€TI€CO00pa3HO
dbopMHpOBaTh TPYMIBI IO MATh CKBXUH U MEXKAY TPyNIaMH JejaTh pa3phiB B 15
MeTpoB. B pa3HbIX mpoeKTax MOXKET OBITh IPYTOe PACIIOI0KEHNUE YCThEB CKBAKHH.
[Tocne odopmieHuss TOPHOTO OTBOJIA B 1I€JIOM Ha HE(PTSHOE WU Ta30BOE
MeCTOpOXIeHUE, 0hOPMIISIETCS BPEMEHHBIN 1 MOCTOSIHHBIN 3eMeIbHBIN OTBOI JIJIst
Oynymero kycra ckBakuH. CorjlacHO HOpPMaTHBaM JJisi Pa3BEJOYHBIX CKBAKHH
3eMJI OTBOJMTCS TOJILKO BO BPEMEHHOE T0JIb30BaHUE pazMepom ot 1,7 mo 2,5 ra B
3aBUCUMOCTH OT OYpPOBOTO CTaHKa JJIT HePTSIHBIX U 3,5 Ta /IS Ta30BBIX CKBAYKHH.
JIJIst DKCIUTyaTallMOHHBIX CKBKUH 3€MJISI OTBOJUTCS B TIOCTOSIHHOE M BO
BPEMEHHOE T0JIb30BaHHE. BO BpeMEHHOE MOJIb30BAHUE 3€MJIsI OTBOJUTCSI Ha BpeMs
OypeHusi ckBakmH. Ha KyCTOBBIX IUTOIIaJKaX 3eMJISl OTBOJWUTCS IJisS TIEPBOM
CKBaXXMHBI BO BPEMEHHOE (MOCTOSIHHOE) TOJIb30BaHue miomaasio ot 1,6 (0,36) ra
1o 2,1 (0,36), Ha kaxayr0 TOCIEAYIONIYI0 ckBaxuHy aodasisercs 0,5 (0,1) ra. B
YCIIOBUSIX HOPMAJIBHOTO TPYHTA, TOCIIE€ TEOJIE3MYEeCKOM pa3OMBKU TUIOMIAIKA

45



KycTa, OyJIbJI03e€paMy CHUMAETCSl PACTUTEIbHBIM CIOW MOYBBI U YKJIAJbIBAETCS B
rypThl. Bes momaka KycTa OTChIIAeTCs IECYaHO-TPAaBUMHON CMECHIO.

K xaxmoit Oyaymeid HedTSIHOM CKBaXMHE B BBIPBITOM TpaHIIEe
IPOKJIAJIBIBAETCA HEPTEMPOBOJ pPAaCYETHOrO JMAaMETpa, a K HarHeTaTeJIbHON
CKBa)KHMHE MPOKJIAbIBa€TCA BOJOBOI. Bog0BO 3arimy0iisieTcs, COrIaCHO MPOEKTY,
HUKE YPOBHS ITPOMEp3aHUs TPYHTA.

K kycty cTpoutcsa JMHHS 3JeKTporepeaad, kak npaswio, 6 kB. Ha
wiomaake B 25 MeTpax OT OmwKalmed  CKBAKUHBI — MOHTHPYETCS
TpaHCHOPMATOPHBINA MYHKT, OT KOTOPOTO K KaXKIOW CKBAXHHE IMPOKIIAIBIBACTCA
ka0enb. B 3aBUCHMOCTH OT MPOEKTa U crocoda KCIUTyaTallii CKBa)KUHBI, KaOemu
MOTYT YKJIaJbIBaTbCA B TPAHILECI0, Ha CTOMKU WK COOPYXAETCs CHEelMaIbHas
JCTaKaja

Ha Takom ke paccTosHMM OT OmpKalliedl CKBaXXUHBI 3ariyOJisercs
KaHaJM3alMOHHAs €MKOCTb, K KOTOPOW OT CKBaXMH B TPaHILIEAX YKJIaJbIBAIOTCS
TpyObl [Jii aBapuUWHOIO CiMBa HE(TU WM CIHMBA >KUJIKOCTH IPU PEMOHTE
ckBakuH. [lpum QoHTanHOU, raznmudTHONW J00bIMe HeDTHU W HA CKBaKUHAX
000OpYZAOBaHHBIX AJIEKTPOLUEHTPOOEKHBIMH HACOCAMH BOKPYI YCThS CKBaXKHUHBI
YKJIaJIbIBAIOTCSl K€JI€300€TOHHbIE IUIMTHI ¢ OOpIopHBIM BhIcTynmoM. Ha mecte
YCTaHOBKU MOBEMHUKA JJII PEMOHTA CKBAKWH 3arIyOJIIIOTCS OCTOHHBIE OJIOKU.
Tam, e He NOJIb3YIOTCS TNEPEeABMKHBIMU MOCTKAMM JJIsl YKJIaJKH HACOCHO-
KOMIIPECCOPHBIX TPYO, MOHTHUPYIOTCS CTallUOHAPHBIE MOCTKU

B 3aBHcHMMOCTH OT KOJMYECTBAa CKBAXKMH HAa KycTe IJid 3amepa J1eOUuTOB
KOKIOW CKBAXHHBI MOHTHPYIOT aBTOMATH3MPOBAHHBIC TPYIOBBIE YCTAaHOBKHU

(AT3Y). K AT'3Y moryT ObITh NOJKIIIOUEHBI OT 8§ 10 16 CKBaXUH.

BriBon

B xone BemonHeHus pasjgena «ConuanbHas OTBETCTBEHHOCTH» Oblia
MPOBEJIEHAa BCECTOPOHHSISI OIIEHKA BPEAHBIX U OMACHBIX (DAKTOPOB, BOZHUKAIOIINX
IIPU TUIPOPA3PBIBE IUIACTA, a TAK)KE PAacCMOTPEHBI / pa3paboTaHbl MEPONPUITHS

10 MUHMMHU3AIIUU UX BO3EHCTBUS HAa OPraHU3M YeJIOBEKA M OKPYKAIOIIYIO CPEy.
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[Tomumo »TOro, OBIIM paccMOTpeHbl BeposiTHbie UC M MepompusiTus MO HX
NPEAYNPEKICHUID W JUKBUAAUWIO. [IpakTHYEeCKyr0 3HAYMMOCTb TPYAHO
NEPEOLECHUTD, T.K. JOTOJHUTEIBHO yIEJIECHHOE O€30MacHOCTH BBINOJIHEHUS paboT
BHUMAaHHE BCET/a OKYIIAeTCsl B BUJE COXPAHEHHBIX MATEPHUAIBHBIX IIEHHOCTEH,

3JI0POBbsI U )KU3HU COTPYTHUKOB.
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3axknrouenue
B xone BbIMOSHEHUS IUCCEPTANIMOHHON PaOOTHI TOJYYECHBI CIICIYIONTHE

pe3yabTaThl:

1. HomomuutenpHas a00bda HEDTH OT AHAUTMZHUPYEMBIX MEPOTPHSITHHA
coctaBisger 11,8% HakormeHHONW J00bIMM HEPTH MECTOPOXKIEHUS. ITO
CBUJETEIBCTBYET O  OoJiee  BO3pACTAOIIE  POJIM  MEpPONPUITHM  TO
WHTEeHCHU(DUKAITUU TOOBIYM HePTH IS TMOBBIMICHUS HE(PTSIHOW OTIAYM IJIACTOB U
JanbHeHIen pa3paboTKu MECTOPOXKICHHUS.

2. BBICOKYIO TEXHOJOTHYECKYI0 3(PGEKTHBHOCTh TOKA3aJ0 TPUMCHCHHE
OOKOBBIX CTBOJIOB Ha Pa3fIMYHBIX 00BEKTax pa3zpaboTku. [loMumo mopaep;kaHus
pEeryisipHOM CETKM CKBaXHH, OypeHue OOKOBBIX CTBOJIOB U  OOKOBBIX
TOPU30HTAJBHBIX  CTBOJIOB  CHOCOOCTBOBajO  OTOOpY HepTH U3  30H,
C1a00APEHUPYEMBIX OCHOBHBIMHM CTBOJaMHU CKBaxxuH. [lomonmHuTenbHas 100bIYa
HePTH TOJMBKO OT OypeHHsT OOKOBBIX CTBOJIOB U OOKOBBIX T'OPHU3OHTAIBHBIX
CTBOJIOB coctaBuina 576,99 rt1eic.T. B mnepcnexktuBe OypeHue OOKOBBIX
TOPU3OHTAJIBHBIX CTBOJIOB TIO3BOJIUT MPOJOJDKUTH JKCIUTyaTallul0 OOBEKTOB
pa3pabOTKH B YCIOBUSIX JOOBIYM BEICOKOOOBOIHEHHOM MPOTYyKIIMH.

3. IIpoBeneHne TUAPABINYECKOTO Pa3phiBa IMJIaCTa NO-MPEKHEMY OCTAETCA
OCHOBHBIM HMHCTPYMEHTOM UWHTEHCHU(UKAIUU J00bYM HedTH B CKBAXKUHAX
00BEKTOB AB13, AB4 u ocobenno bBj7.,;. Ero npuMmenenue 0yaer onpaBaaHO Kak
IIpU BBOJIE CKBAXUH M3 OypeHHs (WM NEpeBojie HAa OOBEKT), TaK M B MPOIECCE
skcruryatauuu. Beero ot mposenenus 340 ruapaBiIdyYEcKUX pPas3pbIBOB IL1ACTa
JOTIOJTHUTENBHO MOTY4YeHO 2 MIIH 724,4 ThIC.T HEPTH.

4. TlpogomxeHue pabOT MO JOCTPETy U TMEPECcCTpesy IIAacTOB, (HU3UKO-
XUMHUYECKUX 00pabOTOK MNpu3abOMHON 30HBI IMJIacTa TO3BOJIMT YyAEpXkKaThb OT
najgeHust aeOuThl HepTH cKkBakwH. OT mpoBeAcHUs NephOopalmoOHHBIX pPadoT
JOTIOJIHUTENIbHO mojiydeHo 2 MiH 559,6 thic.T HedTu. Bcero 3a mnepuon
pa3pabOTKU MECTOPOXKIACHUS ObLIO MPOBeIeHO 273 00paboTOK Mpu3abOMHON 30HBI

TJ1acTa, JOMOJHUTENIbHAS J00bYa HedT cocTtaBmna 234,2 TeiC.T HeTH.
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5. B mepcrnektuBe mnOTpeOyeTCs 3HAYMTENBHOE YBEIMYUTCA OObeMa
IPOBEJCHUS  BOJOM3OJSLMOHHBIX  pabOT, CBSI3aHHOTO C  3aKOHOMEPHBIM
yYBEJIMYECHHEM OOBOJHEHHOCTU A0ObIBaeMoil mnpoaykuuu. I[lpu ananuze Obuin
YYTEHBl pe3yapTarbl 329 MEponpUsITHH 1O PEMOHTHO-U3OJALMOHHBIM U
BOJIOM30JIALIMOHHBIM paboTaM, B pe3yibTaTe KOTOPBIX OBUIO JOMOJHUTEIHHO
noyyeHo 1 muH 363,1 Thic.T HEDTH.

6. HecmoTtps Ha cHKeHue B mocieanue 3 roaa 3¢GEeKTUBHOCTH paboT 1o
BBIPDABHUBAHUIO MPOQPWIS TPUEMHUCTOCTH, 11€JIeCO00Pa3HOCTh  JlajIbHEHIIIETo
IPOBEJCHUS ATHX paboOT HE BbI3bIBaET COMHEHHM. CHCTEMHOE MpOBEICHUE
MEPONPUSTUN 1O BBIPABHUBAHUIO MPO(UISI MPUEMUCTOCTH JaXXe MPU YCIOBUU HE
BBICOKOM  JIOTIOMHUTENBHOW  JOOBIUM  HEPTH  MO3BOJSIET  YACPKUBATh
O0OBOJIHEHHOCTh MPOAYKIIMUA U CHU3UTh 00bEM MOMyTHO J00bIBaeMOil BoJibl. Beero
or mpoBeacHus 1419 paboT 1O BBIPAaBHUBAHUIO TPODPUISL MPUEMUCTOCTH
JOTIOTHUTENBHO MOTy4YeHO 457,2 ThIC. T HEPTH.

7. IlpoBeneHHass kiaccu@ukauus OOBEKTOB pa3paboTku Ha A
MECTOPOXKICHUH MOKa3aia BO3MOXKHOCTh MMPUMEHEHHUS Ha 3 00beKTax pa3paboTKu
HECTallMOHAPHOI'O 3aBOJHEHUS, KOTOPOE B KOMILIEKCE C aJIpECHBIMU 00paboTKaMu
CKBaXMH Ha OCHOBE XMMHYECKOTO BO3JCHCTBUS Ha IUIACTHI B LIEJSIX YBEIUYECHUS
oxXBaTa IUIaCTa 3aBOJAHEHUEM  MOXKET TMPUMEHSATHCS  JJISI  TOBBIIICHUS

3 PeKTUBHOCTH pa3pabOTKU TPYAHOU3BICKAEMbIX 3aI1acoB.
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Enhanced Oil Recovery

Crude oil is a limited resource. Nevertheless, it has to meet the worldwide
demands. From time to time, oil production has been intentionally reduced, which
results in serious oil crises accompanied by increase in oil price. High price
induces oil industry to recover oil from more complicated fields. Extraction from
tight oil reserves requires advanced recovery techniques that should be constantly
improved. It contributes to the development of techniques for enhanced oil
recovery, (EOR), which while used today, also constantly undergo further
advancement and development. Up to two thirds of the crude oil remains trapped
in the reservoirs after primary and secondary recovery in an average oil reservoir,
[Rosen et al., 2005]. EOR is then required to optimize the depletion, as the
remaining oil is trapped in the pore structure inside the reservoir. EOR covers
several different advanced recovery techniques, which will be introduced in this
chapter.

The focus in this thesis has been on the phase behavior properties inside the
reservoir in connection with surfactant flooding and oil/ brine systems. The phase
behavior in the surfactant system is overall the most important factor determining
the success of a chemical flood [Skauge and Fotland, 1990]. Currently, there are no
adequate models (such as equations of state) to describe phase behavior in such
systems. Consequently phase behavior must be measured experimentally, which is

both challenging and time-consuming.

1.1 Enhanced Oil Recovery
Several mechanisms contribute to the primary production of oil. Primary
production is in general understood as rather inefficient, as it produces less than 20
% of the original oil in place, [Morrow, 1991, p.5]. With the goal of improving oil
recovery, EOR is introduced, employing more efficient recovery methods. Oil
recovery methods usually fall into one of the following three categories:
e Primary recovery: Recovery by depletion

e Secondary recovery: Recovery by water or gas flooding
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e Tertiary recovery: Recovery of the residual oil (also known as
Enhanced Oil Recovery (EOR))

It is not unusual that the so-called tertiary oil recovery takes place either as
the primary or the secondary step chronologically, because this entails a more
feasible process for certain reservoirs, [Green & Willhite, 1998, pp.1-10]. Another
commonly used designation is improved oil recovery (IOR), which covers a
broader range of activities. IOR can also include EOR, where IOR and EOR in
general are defined as follows:

e Improved Oil Recovery (IOR): Injection of fluids, which are already
present in the reservoir, e.g. water.

e Enhanced Oil Recovery (EOR): Injection of fluids, which are not
normally present in the reservoir, e.g. surfactants.

The concepts of IOR and EOR in practice are often mixed. Nowadays, oil
recovery processes are typically classified as primary, secondary and EOR
processes. From a fundamental point of view EOR should be understood as
methods or techniques whereby extrinsic energy and materials are added to a
reservoir to control:

o Wettability

¢ |Interfacial tensions (IFT)

e Fluid properties

e Establish pressure gradients necessary to overcome retaining forces

e Move the remaining crude oil in a controlled manner towards a
production well.

One aspect of EOR operations, which in all processes has a considerable
influence on the result, is the ability to control the flow of the displacement fluid,
so-called mobility control. Since flow pattern prediction is very uncertain,
predicting oil recovery becomes difficult. These uncertainties challenge EOR
processes. While it is desirable to design the most efficient process in order to
increase oil recovery, economic feasibility of the EOR process is more crucial than
any other aspect, in order to commercialize the process [Sharp, 1975].
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1.1.1 EOR Processes

Much work has been performed in the area of fluid injection with the
objective of improving oil recovery by the natural drive mechanism. The most
widely used technique is waterflooding, which has been applied for more than 60
years. The oil left in the swept zone after waterflooding then becomes the main
target for tertiary oil recovery, [Morrow, 1991, p.6-10].

The primary goals in EOR operations are to displace or alter the mobility of
the remaining oil in the reservoir. Using conventional waterflooding techniques is
preferable as long as it is economically feasible. Remaining oil left after primary
and secondary recovery operations over long time periods is usually distributed in
pores in the reservoir, where the oil is trapped, mainly due to capillary forces and
viscous forces. EOR techniques will contribute to a longer lifetime of already
existing reservoirs. Unfortunately the application of EOR does not only bring
advantages. Using EOR is correlated with higher risks and increases the
requirement for additional facilities and investments. The common classifications
of different EOR processes are [Green and Willhite, 1998, p.1-10]:

e Mobility-control

e Thermal Processes

e Chemical processes

e Other (e.g. microbial EOR)
e Miscible processes

In general the EOR processes involve injection of gas or fluids into the oil
reservoir, displacing crude oil from the reservoir towards a production well. The
injection processes supplement the natural energy present in the reservoir. The
injected fluid also interacts with rock and oil trapped in the reservoir creating
advantageous conditions for oil recovery.

Mobility-control is a process based on maintaining favorable mobility
ratios between crude oil and water, by increasing water viscosity and decreasing
water relative permeability. Can improve sweep efficiency over waterflooding

during surfactant processes.

59



Chemical processes are injection of a specific liquid chemical that

effectively creates desirable phase behavior properties, to improve oil

Injection well ~ /" Production
Pump for well

TS
o e

R

L

displacement. The principles are illustrated in figure 1.1.

Figure 1.1- Chemical flooding, which is the injection of water and chemicals. Besides the
economic point of view, the complexity rises as several additional tasks such as preflush of the
reservoir and injection of additional fluids must be applied to accomplish an efficient process.

Surfactant flooding is an example of chemical flooding. This is a complex
process, where the displacement is immiscible, as water or brine does not mix with
oil. However, this condition is changed by the addition of surfactants. The
technique creates low interfacial tension (IFT), where especially an ultra low IFT
(0.001mN/m) between the displacing fluid and the oil is a requirement in order to
mobilize the residual oil. The liquid surfactant injected into the reservoir is often a
complex chemical system, which creates a so-called micelle solution. During
surfactant flooding it is essential that the complex system forms microemulsions
with the residual oil as this supports the decrease of the IFT and increases the
mobility. However, the formation of microemulsions may also be a significant
disadvantage, as microemulsions may plug the pores. It is also important to be
aware of the high loss of surfactant, occurring as a result of adsorption and phase
partitioning inside the reservoir. It is known that surfactant systems are sensitive to

high temperatures and high salinity, leading to requirements for developing
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surfactant systems that can withstand such conditions. Other chemical processes
have also been developed, such as alkaline flooding and various processes where
alcohols are introduced. In alkaline flooding, alkaline chemicals are injected into
the reservoir, where they react with certain components in the oil to generate
surfactants in situ. Alcohol processes have so far only been tested in laboratories
and have not yet been applied in the field.

Miscible processes are based on the injection of a gas or fluid, which is
miscible with the crude oil at reservoir conditions, in order to mobilize the crude
oil in the reservoir. The process is illustrated in figure 1.2. This process relies on
the modification of the components either in the injected phase or in the reservoir
oil phase. Modification of either injected fluid or gas or the reservoir oil is
achieved through multiple contacts between the injected phase and the oil phase
with mass transfer of components between the phases, [Green & Willhite, 1998,
p.7]. E.g. injection of CO, as a liquid will entail extraction of the heavier
hydrocarbons from the reservoir oil, which will allow the displacement front to

become miscible, [Holm, 1986].
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Figure 1.2 — Miscible process control, where Figure 1.3 — Thermal process control.

the injected fluid does mix with oil. In this Thermal energy is injected into the reservoir.
process the oil is supposed to be mobilized The injected energy mobilizes the trapped oil
and
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Thermal processes are typically applied to heavy oils. Thermal recovery
processes rely on the use of thermal energy. A hot phase of e.g. steam, hot water or
a combustible gas is injected into the reservoir in order to increase the temperature
of the trapped oil and gas and thereby reduce oil viscosity, [Green and Willhite,
1998, p.301]. The process is depicted in figure 1.3. The injected hot stream
facilitates the flow to the production wells by increasing the pressure and reducing
the resistance to flow.

1.2 Surfactant Flooding

Surfactant flooding is injection of one or more liquid chemicals and
surfactants. The injection effectively controls the phase behavior properties in the
oil reservoir, thus mobilizing the trapped crude oil by lowering IFT between the
injected liquid and the oil. The principle of surfactant flooding is illustrated in

figure 1.4.

2 RESIDUAL OIL
O WATER
4 ROCK

Figure 1.4 — Principle of flooding, where residual oil is trapped in the reservoir, [O'Brien,
1982]. For the movement of oil through the narrow capillary pores, very low oil/water
interfacial tension (IFT) is required; preferably ultra low IFT at 0.001 mN/m is desirable.

There is a great potential for chemical processes with surfactant flooding,
since there is the possibility of designing a process where the overall displacement
efficiency can be increased. Nowadays many mature reservoirs under waterflood
have decreasing production rates despite having 50-75 % of the original oil left
inside the reservoir [Flaaten et al., 2008]. In such cases it is likely that surfactant

flooding can increase the economic productivity.
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Surfactants are added to decrease the IFT between oil and water. Co-
surfactants are blended into the liquid surfactant solution in order to improve the
properties of the surfactant solution. The co-surfactant either serves as a promoter
or as an active agent in the blended surfactant solution to provide optimal
conditions with respect to temperature, pressure and salinity. Due to certain
physical characteristics of the reservoir, such as adsorption to the rock and trapping
of the fluid in the pore structure, considerable losses of the surfactant may occur.
The stability of the surfactant system at reservoir conditions is also of great
relevance. It is well known that surfactant systems are sensitive to high
temperature and high salinity and therefore surfactants that can resist these
conditions should be used [Green and Willhite, 1998, p.7]. Surfactant flooding
creates microemulsion solutions, which may contain different combinations of
surfactants, co-surfactants, hydrocarbons, water and electrolytes [Green and
Willhite, 1998, p.239-300]. Polymers are also often added to the injected surfactant
solution, to increase viscosity, thus maintaining mobility control. In general there
are three types of surfactant flooding for EOR [Rosen et al., 2005].

Surfactant systems usually consist of both surfactants and co-surfactants.
However the combination of multiple components in the surfactant solution system
does not work well in practice as chromatographic separation occurs in the
reservoir. The solution concentration quickly changes from its optimal value as the
separation takes place. The optimization criterion in surfactant flooding is to
maximize the amount of oil recovered, while minimizing the chemical cost. While
it is necessary to reach low IFT for the surfactant system, minimizing only the IFT
may not always coincide with optimal oil recovery, as low IFT is not the only
essential condition to meet in order to get a successful and efficient oil recovery,
[Fathi and Ramirez, 1984]. E.g. attention to the optimal salinity is crucial to

include as well.

1.2.1 Surfactants
In surfactant flooding, the chemical system contains surface active agents,

surfactants, which are polymeric molecules that lower the IFT between the liquid
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surfactant solution and the residual oil. Surfactants adsorb on a surface or
fluid/fluid interface when present at low concentrations. The most common
structural form for surfactants is where they contain a nonpolar part, a hydrocarbon

'tail', and a polar or ionic part. The structure is shown in figure 1.5.

Hydrophilic head group Lipophilic hydrocarbon tail Water

\ (polar part) (nonpolar part) /

Figure 1.5 — Surfactant molecule and surfactant orientation in water. Surfactants are also
referred to as amphiphile molecules because they contain a nonpolar 'tail' and a polar
'head'-group within the same molecule, [Green and Willhite, 1998, p.241].

It is the balance between the hydrophilic and hydrophobic parts of the
surfactant that generates the characteristics of the surface active agent. In EOR
with surfactant flooding the hydrophilic head interacts with water molecules and
the hydrophobic tail interacts with the residual oil. Thus, surfactants can form
water-in-oil or oil-in-water emulsions. Surfactant molecules are amphiphilic, as
they have both hydrophilic and hydrophobic moieties. Amphiphiles adsorb
effectively to interfaces and typically contribute to significant reductions of the
interfacial energy, [Pashley and Karaman, 2004, p. 62].

The primary surfactant is directly involved in the microemulsion formation
with regards to the EOR surfactant flooding process. The co-surfactant, if any,
promotes or improves the activities of the primary surfactant, by e.g. changing the
surface energy or the viscosity of the liquids. Due to chromatographic separation of
surfactant, co-surfactant and any other components, throughout the reservoir, it can

be problematic to create a multicomponent surfactant system capable of
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maintaining optimal properties throughout the flooding process. The predominant
disadvantage of separation is that the control of the system deteriorates in the
reservoir and therefore it should be avoided if possible. As the co-surfactants
prevent gel formation and reduce the equilibration time, they are hard to eliminate
from the surfactant systems used for flooding. Oil reservoirs have different
characteristics and therefore the structure of added surfactant must be tailored to
meet the reservoir conditions to achieve a low IFT. For example the temperature,

pressure and rock vary significantly from one reservoir to another.

1.2.2 Classification of Surfactants

Surfactants are frequently classified on the basis of the ionic nature of the
head group, as anionic, cationic, nonionic or zwitterionic. Each type possesses
certain characteristics depending on how the surfactant molecules ionize in
aqueous solutions. In table 1.1 a few commonly used surfactants are shown.

Table 1.1 — List of common surfactant molecules with different types of charge:
anionic, cationic and non-ionic. [Pashley & Karaman, 2004, p.63]

Anionic

Sodium dodecyl sulfate (SDS) CH. (CHz)n SO;Na)

Sodium dodecyl benzene sulfonate CHs (CH .)uCe Hy SO; Na)
Cationic

Cetyltrimethylammonium bromide (CTAB) CH :(CH )5 N (CH3) Br-
Dodecylamine hydrochloride CH.(CH.).NH ;0"

Non-ionic

Polyethylene oxides CH; (CH 2),(0.CH 2CH 2)EOH

Commonly used surfactants for EOR, are sulfonated hydrocarbons such as
alcohol propoxylate sulfate or alcohol propoxylate sulfonate. To achieve an
optimal surfactant flood for any given oil reservoir surfactants and polymers are
often both included in the flooding. Surfactants are responsible for the reduction of
the IFT and the polymer is added to improve the sweep efficiency, [Flaaten et al.,
2008]. The demands on surfactants are numerous and it is a great challenge to
distinguish which mechanisms are most dominant. Process conditions, such as high

temperature and high pressure are often the reality in reservoir environments.
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1.2.2.1 Use of Anionic Surfactants

Anionic surfactants are negatively charged. They are commonly used for
various industrial applications, such as detergents (alkyl benzene sulfonates), soaps
(fatty acids), foaming agents (lauryl sulfate), and wetting agents (di-alkyl
sulfosuccinate). Anionic surfactants are also the most commonly used in EOR.
They display good surfactant properties, such as lowering the IFT, their ability to
create self-assembled structures, are relatively stable, exhibit relatively low
adsorption on reservoir rock and can be manufactured economically [Green &
Willhite, 1998, p. 241]. Anionic surfactants dissociate in water to form an
amphiphilic anion (negatively charged) and a cation (positively charged), which
would typically be an alkaline metal such as sodium (Na*) or potassium (K+).

Wu et al. (2005) have investigated a series of branched alcohol propoxylate
sulfate surfactants for the application in EOR. Their investigations show that the
number of propoxylate groups has a significant influence on the IFT, the optimal
salinity and the adsorption. Optimal salinity and adsorption are shown to decrease
as the number of propoxy groups is increased. In their work the experiments are
conducted at diluted surfactant concentrations, both with and without co-
surfactants.

Barnes et al. (2008) investigate families of anionic surfactants, internal
olefin sulfonates, (10S), for use in surfactant flooding at high temperatures, (up to
150 °C), and with varying optimal salinities from 1 % to 13 % depending on the
carbon number range. The 10S surfactants show little sensitivity to temperature,
which could be an advantage for reservoirs with temperature gradients. Overall the
IOS surfactants exhibit promising over a range of reservoir conditions covering
moderate to high temperatures and from low to high salinity conditions. Both
alcohol propoxylate sulfates and 10S have been studied [Levitt et al., 2006 and
Flaaten et al., 2008], where they are identified as promising surfactant candidates
for EOR processes. These surfactant candidates are available at low cost and have
been tested in different reservoir cores resulting in enhanced oil recovery and low

surfactant retention, [Levitt et al., 2006]. It was found in Levitt et al. (2006)'s work
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that mixing the 10S and the alcohol propoxylate sulfate give the best result.
Furthermore Bryan and Kantzas (2007) have conducted an investigation of alkali
surfactants for surfactant flooding of heavy oils. Their work showed that alkali
surfactant flooding has a great potential for non-thermal heavy oil recovery, as the
addition of alkali surfactants reduced the IFT between oil and water by such a

magnitude that formation of emulsions was possible.

1.2.2.2 Use of Nonionic surfactants

Nonionic surfactants have no charged head group. They are also identified
for use in EOR, [Gupta and Mohanty, 2007], mainly as co-surfactants to promote
the surfactant process. Their hydrophilic group is of a non-dissociating type, not
ionizing in aqueous solutions. Examples of nonionic surfactants include alcohols,
phenols, ethers, esters or amides.

Curbelo et al. (2007) studied nonionic surfactants with different degree of
ethoxylation to investigate the correlation with the adsorption of surfactant in
porous media (sandstone). From the experiments the variations in the surface

tension with surfactant concentration are shown in figure 1.6.

" 1-26°C . T=26'C
5 754 - % CMC = 0.0041 molL
£ : CMC = 0.0018melVL -
E 4 fea g g
E . ._'—‘
y 81 e G + — ¥ .
g o X
- E
/: 3 .; 4 T T T
4 3 5 1 (i i + 9 8 7 6 S 43

(A (B)
Figure 1.6 — Determination of Critical Micelle Concentration (CMC) for two surfactants
investigated. (A) is a surfactant with an ethoxylation degree of 9.5 and (B) is a surfactant
with an ethoxylation degree of 15.0. The x-axis is the natural logarithm of the surfactant
concentration. The break in both of the curves is where CMC is reached. [Curbelo et al.,
2007]

Critical Micelle Concentration (CMC) is reached at a higher surfactant
concentration for (B), with ethoxylation degree of 15.0, compared to (A), with
ethoxylation degree at 9.5, seen in figure 1.7. With higher ethoxylation degree
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follows that the surfactant has a larger polar chain and consequently higher
solubility towards the aqueous phase. Thus higher concentration of surfactant is
required to assure formation of micelles. Curbelo et al. (2007) concluded that the
adsorption to the sandstone core is higher in the case of the lower degree of

ethoxylation, situation (A), which should be avoided in EOR surfactant flooding.

1.2.2.3 Use of Cationic Surfactants

Cationic surfactants have a positively charged head group. Cationic
surfactants dissociate in water, forming an amphiphilic cation and anion, typically
a halide (Br-, Cl- etc.). During the synthesis to produce cationic surfactants, they
undergo a high pressure hydrogenation reaction, which is in general more
expensive compared to anionic surfactants. As a direct consequence cationic
surfactants are not as widely used as anionic and nonionic surfactants.

It is, however, reported that cationic surfactants can be used to improve the
spontaneous imbibition rate of water into preferentially oil-wet carbonate. Water
containing surfactants of the type alkyltrimethylammonium bromide or chloride
was injected [Standnes & Austad, 2002]. The cationic surfactants are most likely
dissolved in the oil phase as aggregates between the surfactant and the
carboxylates, under creation of ion pairs. In this way the surface becomes more

water-wet, thus the aqueous phase can better imbibe by capillary forces.

1.2.3 Single Component Surfactant Flooding

To obtain the optimal conditions for creating and maintaining the desired
microemulsion phase during a surfactant flood, co-surfactants, such as low
molecular alcohols as propanol and hexanol, are usually added to the surfactant
solution, [Austad et al., 1996]. Chromatographic separation of the injected
surfactant solution makes the operation challenging to control, as the original
chemical composition in the surfactant solution will change in the reservoir and in
consequence poor oil recovery may be experienced. A way to eliminate this
problem is to reduce the amount of, co-surfactants, or even to omit them

altogether. A few single component surfactants have been proposed in literature.
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Austad et al. (1996) propose branched ethoxylated sulfonates, sulfate
mixtures containing both ethoxy and propoxy groups in the same molecule,
mixtures of ethoxylated and secondary alkane sulfonates and alkyl-o-xylene
sulfonate. However, the ideal surfactant solution or combination will differ from
one residual crude oil and reservoir to another. Austad et al. (1996) have examined
the multiphase behavior of a single component alkyl-o-xylene sulfonate/brine/oil
system at temperatures from 40 °C to 180 °C and pressures from 200 bar to 1000
bar with different crude oil, fractions of crude oil and model oil. The phase
behavior observed with the increase in pressure was the same in all cases to Il to
I1-). Regarding the increase in temperature, in the case of the crude oil the phase
behavior showed II- to 11l to while the opposite phase behavior to Il to 11-) was
observed in the case of the model oil and the fraction of crude oil. It is suggested
that the effect of temperature on the phase behavior is related to the interaction
between the surfactant and the resin type material in the crude oil present at high
temperatures.

Zhao et al. (2006) study IFT behavior of crude oil/single component
surfactant/brine systems. Heavy alkyl benzene sulfonates have been found to be
good surfactants for enhanced oil recovery in Chinese oil fields. On the basis of
previous experiences Zhao et al. (2006) suggest alkyl methylnaphthalene
sulfonates (AMNS) as surfactants for EOR. Different synthesized AMNS
surfactants have been investigated; hexyl methylnaphthalene sulfonate, octyl
methylnaphthalene sulfonate, decyl methylnaphthalene sulfonate and tetradecyl
methylnaphthalene sulfonate. Zhao et al. (2006) reported that some synthesized
single component surfactants of AMNS possess higher capacity and efficiency for
lowering the surface tension than similar long-chain alkyl benzene sulfonates
(LAS), when surfactants of the same chain length are compared. The structure of
both AMNS and LAS is shown in figure 1.7.
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Figure 1.7. The structural formula of the alkyl methylnaphthalene sulfonates (AMNS), left,
and alkyl benzene sulfonates (LAS), right.

The different AMNS were studied with respect to the IFT and the optimum
salinity. It was concluded that the AMNS tetradecyl methylnaphthalene sulfonate
was the most efficient in reducing the IFT. The surface tension of the crude
oil/water IFT was reduced to 0.001 mN/m (ultra low) at low surfactant
concentrations, 0.002 mass %, without addition of alkali or other additives.
Surfactants with the longest chain length reduced IFT the most. This is in
agreement with the expected behavior, as it is in general understood that IFT
reduction increases with the increase in the chain length of the surfactant
molecules. Zhao et al. (2006) conclude that both the chromatographic separation
and the breakage of stratum are avoided effectively.

As mentioned earlier Wu et al. (2005) carried out a study with branched
alcohol propoxylate sulfate surfactants and the influence of single component
surfactants. They concluded that using only branched alcohol propoxylate
surfactant in the formulation at low concentrations can create low IFT between
brine and either n-octane or crude oil. The optimal salinity depended on the
number of propoxy groups and decreases with an increase in propoxy groups.
Adsorption experiments were carried out in this study as well. Adsorption of these
surfactants on kaolinite clay decreases with an increase in the number of propoxy

groups.

70



