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BBepeHue

Hactoawmnm nHopmMaLnoHHO-TEXHUYECKUIA CNPaBOYHMK NO HaUMyyLWnM SOCTYMNHbIM
TexHonornsam «[obbiva HedbTn» (aanee — cnpasovHunk HOT) paspaboTaH Ha OCHOBE aHanuaa
TEXHOMNOMMYECKNX, TEXHUYECKMX W YNPaBfEHYECKNX pPELLUEHUIN, NPUMEHSAEMbIX B obnacTtu
Aobblun  HedTHM, W COOEPXUT OnMuMcaHMe WUCMoNb3yeMbiX B HacTosiwee BpemMs W
MEPCNEKTUBHbIX  TEXHOSNOMMYECKMX MNPOLECCOB, TEXHUYECKMX CcnocoboB, MeTOAoB
npenoTBpaLleHnss U COKpalleHUs HeraTMBHOIMO BO3LAEWCTBUS Ha OKpyXawllyl cpegy, a
Takke npoLeccos, crnocob6os, MeTo0B, HanpaBlieHHbIX  Ha noBbILLIEeHMEe
pecypcoaddEKTUBHOCTU 1 IKOSTIOMMYECKOM pe3ynbTaTUBHOCTU, U3 YMCa KOTOPbIX BblAeneHbl
peLleHnsl, MPU3HaHHbIE HaUMYYLWMMWN AOCTYMNHBIMU COMflIACHO YCTAHOBMEHHBIM KPUTEPUAM B
n.4 craten 28.1 depepanbHoro 3akoHa oT 10 auBapsa 2002r. Ne 7-d3 «O6 oxpaHe
OoKpyXatoLien cpebi».

TepMuH «Havnydwasa pocTtynHas TexHonorua» (ganee — HAT) onpepeneH B
ctatbe 28.1 ®egepanbHoro 3akoHa oT 10 aHBapst 2002 r. Ne 7-03 «O6 oxpaHe okpyxatoLemn
cpeabl» — TEXHOSOrMs NPOU3BOACTBA NPOAYKUUKM (TOBApPOB), BbIMNOMHEHNA paboT, okasaHus
ycnyr, onpegensemas Ha OCHOBE COBPEMEHHbIX JOCTUMXEHUI HAyKN U TEXHUKU U Hanny4LLero
coyeTaHNsa KpUTepueB LOCTMXKEHUS Lenen OXpaHbl OKpyXalowen cpedbl npu ycrnosuu
HanNU4nst TEXHUYECKON BO3MOXHOCTU €€ NPUMEHEHUSA.

CtpykTypa cnpasovHuka HOT cootBetctByeT TOCT P 113.00.03-2019 «Haunnyuwwme
AOCTYyNHble TexHomnormn. CTpykTypa MHPOPMALMOHHO-TEXHUYECKOrO CnpaBOYHUKA» U
BKMOYaeT B cebs1 crneayolne OCHOBHbIE 3f1IEMEHTDI:

BBepeHue. CogepXxut KpaTtkoe onmcaHue u obLiyo MHpopmMaumio O cripaBOYHUKE
HAOT.

Mpeaucnosue. CoaepXnTt NHopmaumo o uenu paspaboTtkm cnpaBoyHuka HOT, ero
cTatyce, B3aMMOCBSA3M C pPernoHanbHbIMW, MeXAyHapoAHbIMW aHanoramm wn Opyrumu
cnpaBoyHukamu HOT, o cbope aaHHbIX, 06 yTBEPXXOAEHUM 1 BBEAEHUN B AENCTBME.

O6nactb npumeHeHus. CoaepXuTt MHopMauno 06 OCHOBHLIX U LOMOMHUTENbHbIX
Buaax AeATenbHOCTU, Ha KOTOPble pacnpocTpaHseTcs aencTeme cnpasoyHmka HOT.

Paszpen 1. Cogepxut obwyto uMHGPOPMaLMIO O COCTOSIHUM W YPOBHE pas3BUTUSA
HepTegoObIBaoWwen otpacnm  Poccunckon  ®depepaumm € y4eTOM  MOMOXKEHUN
FOCT P 56828.11-2015 «Hawnnyywwue poctynHble TexHonormn. MeTtoamyeckne pekoMeH-
aauum  no paspaboTke pasgena MHEOPMALMOHHO-TEXHUYECKOTO  CrpaBOYHMKA MO
HaUNy4LWMM OOCTYMHbIM TEXHOMOMMSIM MO OMMCaHUIO NPUOPUTETHBIX NPpobnem oTpacnmy.

Paspgen 2. Cogepxunt nogpobHyto nHdopmaumo 06 OCHOBHbIX M BCMOMOraTesnbHbIX
TEXHOJIOrMYEeCKNX npoueccax, KOTopble MNPUMEHATCA B HacTosilee BpemMs Ha
HedpTegoObIBaoWmMX npegnpuatuax Poccuiickon ®depepaunmn, ¢ yd4eToM  MOMOXKEHUN
FOCT P 113.00.04-2020 «Haunydwmne [octynHble TexHonornn. dopmaTt onucaHus
TEXHOSOrnm».

Paszpgen 3. CogepXut uHGOpPMaUUIO O TEKYLIMX YPOBHAX MNOTpebneHus Cbipbs,
MaTepuarnoB, 3HepreTM4eckux pecypcoB 1 SMUCCUIA, MapKePHbIX BellecTBax, XapakTepHbIX
ans HeptegobbiBatoLen NnpomMblneHHocTn Poccuickon ®egepaumn. Pasgen noarotTosreH
Ha OCHOBe AdaHHbIX, NpeacTaBrieHHbIX npeanpusatusaMmmn Poccuinckon defepaunm B pamkax
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pa3paboTku cnpaBoyHuka HOT ¢ yyetom nonoxenun MOCT P 113.00.04-2020 «Hauny4wune
AOCTYyMHble TexHonornn. dopmaT onUcaHnsa TEXHONOMNNY.

Paspen 4. CogepxuT nopsiaok NpoBeAeHNsI CPaBHUTENBHOrO aHanmM3a n 0CobeHHOCTH
yyeTa KpuTepueB OTHECEHUS TEXHONOIMU, TEXHOMNOMMYECKUX U YrpaBreHYeCKnX peLleHnn K
HaUIy4LWwnM OOCTYMNHbIM TEXHONOrMAM Ha ocHoBaHun PeneparnbHoro 3akoHa ot 10 sHBaps
2002 r. Ne 7-d3 «O6 oxpaHe okpyxatoLlen cpeabi» 1 ¢ yyetom nonoxeHun FOCT P 56828.8-
2015 «Havny4ywmne poctynHele TexHonorun. Metoaudeckue pekoMeHgauuu rno OnMcaHuio
HaUMy4yWwunx LOCTYMHbIX TEXHONOrMM B WMHGOPMALMOHHO-TEXHUYECKOM CMpPaBOYHUKE MO
HaUMy4LWnUM JOCTYMNHbIM TEXHONOMUSAMY.

Paspen 5. Cogepxut onucanne HAT gns gobblum HedTH, BKAOYAss MHOPMaUUIO O
NoTeHUManbHbIX  9KOMOMMYECKMX MpenmyllecTBax, [JOCTUraemMblX Mpu  peanusauuu
TEXHOSOrMN, a Takke MHpopMaunio 0 BO3AENCTBMM Ha OKpYyXKaloLyo cpeay, noTpebneHuu
pecypcoB, 0CO6EHHOCTEN NPUMEHEHUS, TEXHUYECKOro 0BCNyXnBaHna 1 3aTpartax (cnocobos
MX CHWKEHUs!) nNpu peanus3auum YKasaHHOW TEXHOMOMMW C  Y4eTOM  MOSIOXKEeHUN
OCT P 56828.8-2015 «Haunyywue OOCTYrHbIe TEXHOMNOMN. MeTogunyeckue
pekoMeHAauumn rno OMUCaHUK Haunyywmnx AOCTYMHbIX TEXHOMNOrMnm B MHGOPMALMOHHO-
TEXHUYECKOM CNPaBOYHMKE MO HAUITYYLLMM OOCTYMNHBbIM TEXHOSTOTUSIMY.

Paszpen 6. CooepXut mHOpMaLMIO O HOBbIX TEXHOMOMMYECKUX, TEXHUYECKUX W
yNpaBneH4YeCkUX peLUeHnsIX, CMoCOBHbIX Ha CTagun NPOMbILUIIEHHOIO BHEAPEHUS
obecneunTb ypoBEHb BO3AENCTBUS HA OKpPYXKatoLyto cpeay He Huxke Tpebosanun HOAT unu
Xe npu COOTBETCTBUM UM MUHUMMU3UPOBATb MPOU3BOACTBEHHbIE U (UNN) SKOHOMUYECKME
3atpatbl, a TakKe HanpaBfieHHbIX Ha MOBblWEHMe 3HepProaddEKTUBHOCTN U
pecypcocbepexeHunsa. Pasgen nogrotosneH ¢ ydyetom nonoxenun NOCT P 56828.1-2015
«Haunyywure poctynHble TexHonormn. MeTogudeckme pekoMeHgauuu Mo OfMMCaHuKo
NepCrneKkTUBHbIX TEXHONOMMIN B MHOOPMALMOHHO-TEXHNUYECKOM CMPaBOYHUKE MO HAUITYYLLINUM
AOCTYMHbBIM TEXHONOTNSAMY .

3aknounTenbHble MNONOXeHUsA U pekomeHpgaumn. CoagepxaT pekomMeHgauun o
panbHenwmnx pabotax u cbope mHpopmaumm B obnactu HOT ana HedTemobbiBatoLlemn
OoTpacnv NPOMBbILUSIEHHOCTU, a TakkKe CBEeAEHUS O YreHax TexHuyeckom paboden rpynnbl,
NPUHUMABLLKMX ydacTue npu paspaboTke cnpaBoyHuka HAT.

MpunoxeHuna. CogepxaT nepedYeHb MapKepHbIX 3arpssHSOWMX  BeLecTs,
XapakTepHblX Ana  HedTegobblBalwen oTpacnu  NPOMBIWIIEHHOCTH,  NepeyYeHb
TEXHOMNOrnMyeckmx nokasatenen, nepeveHo HOT, cBegeHuss o pecypcHowm (B TOM 4ucne
9HepreTMyeckon) ahpPeKTUBHOCTN, a Takke «3aknyeHne Mo Haunyywmm AOCTYMNHbIM
TexHonornsam» ansa HeprepobbiBatoLen oTpacnm NPOMbILLIEHHOCTH.

«3akn4yeHne no Haunyywum AOOCTYMHbIM  TEXHOMOrMsIM»  BKOYAET 4acTu
cnpasoydHuka HAT, cogepxawme

— obnactb NpUMEHEHUS;

—onucanne HAT, ypoBHM amwuccumn, cooTBeTcTBylowme HOT (TexHonornveckue
nokasartenu), a Takke MHdopmaLmo, MO3BONSAIOLLYH OLEHUTb UX NPUMEHUMOCTD;

— MeToAbl NPOU3BOLCTBEHHOIO 3KONIOMMYECKOro KOHTPONS (Npexae Bcero — nogxoapl
K OpraHm3auum n3aMmepeHun, B TOM YMChe KacarLlmecsa CUCTEM aBTOMaTMYECKOrO KOHTPOSS).

«3akn4veHne No HannyyYWwmnmM OOCTYMNHbIM TEXHOMNOMMAM» NPUBELEHO B CrIPaBOYHUKE
HOT ons vcnonb3oBaHUA 3auHTEPECOBAHHbIMU NMLAMU, B TOM 4YUCREe NPOMbILLIEHHBbIMA
npegnpuaTUsaMn, npu opmMmpoBaHUM 3asiBOK Ha KOMMITEKCHbIE 9KOSOrMYecKne paspeLleHus,
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a Takke HaA30pHbIMW OpraHamu NMpu Bblaavye KOMMIIEKCHbIX 3KOMOrMYECKUX paspeLLeHnii 1
SIBNSIETCA KpaTKMM OMMCaHMEeM OCHOBHbIX MOJIOXEHWUI cCnpaBo4YHMKA, BKMOYas onucaHue
HaunyylWwmx OOCTYMHbIX TEXHOMNornnh, WHdOoOPMauUK, MNO3BONSAOWEN OLUEHUTb  UX
NPMMEHMMOCTb, YPOBHM 3MUCCUA N NOTPeONeHns pecypcoB, MeToabl NPOU3BOACTBEHHOMO
3KOSOrM4YeCcKoro KOHTPO-S.

Bubnuorpadua. CoaepXunt nepeyeHb MCTOMHUKOB MHAOPMAaLMK, UCMOMb30BaHHbIX
npu paspaboTtke cnpaBoyHmka HAT.

vi



MpepucnosBue

Llenun, oCcHOBHblE MPMHUMMBI U NOPSAOK pa3paboTkn MHGPOPMALMOHHO-TEXHUYECKMNX
CMPaBOYHUKOB MO HaUMYYLWMM OOCTYMHbIM TEXHOMOrMsSIM YCTaHOBMEHbI NOCTAHOBMEHNEM
Mpaeutenbctea Poccuinckon depepaumm ot 23 gekabpa 2014 r. Ne 1458 «O nopsiake
onpefeneHnmsa TEXHONMOMMMU B KayecTBe Haunydlwen AOCTYNHOW TEXHOMOrUKW, a Takke
pa3paboTku, akTyanusaumm n onybnmkoBaHms MHPOPMaLMOHHO-TEXHUYECKNX CNPaBOYHNKOB
MO HaUNY4YLWMM OOCTYMNHbIM TexHonormamy. NepedyeHb obnacten NPUMEHEHUS HaUIyYLINX
AOCTYMHbIX  TEXHONMOrMn  onpegernieH pacnopsbkeHnem [lNpasutenbctBa Poccuickon
depnepaumm ot 24 pekabps 2014 r. Ne 2674-p.

1. CtaTyc [OKYMeHTa
CnpaBoyHuk HOT siBnsieTca JOKYMEHTOM HauuoHanbHOM CUCTEMbI CTaHOapTU3aumn.

2. UHhbopmauma o paspaboTumkax

CnpaBoyHuk HOT paspabotaH ®PegepanbHbIM roCcyAapCTBEHHbIM  BHOLKETHBIM
yuypexgeHmem  Haykm  OppeHa  TpypoBoro  KpacHoro  3HameHn  UHCTUTYTOM
HedpTexmmmudeckoro cmHTesa um. A.B. TonumeBa Poccunckon akagemumn Hayk (MHXC PAH)
COBMECTHO C TexHunyeckon pabouden rpynnon Ne 28 «[obbiva HedpTny (aanee — TPI 28),
COCTaB KoTopown yTBepxaeH npukazom MwuHnpomTtopra Poccum ot 10 ceHTtabps 2020r.
Ne 3014.

[MepeyeHb opraHM3aumin, NpUHUMaBLUMX ydyacTue B paspaboTke cnpaBodHuka HAOT,
npuBegeH B pasgene «3akniounTesibHble NOSTIOXKEHUA N peKoMeHaauum.

CnpaBoyHunk HAT npeacTtaBneH Ha yTBepxaeHwe bBopo Hamnyywmnx AOCTYMHbIX
TexHonorun (ganee — bropo HOT) (www.burondt.ru).

3. KpaTkasa xapakrtepucTuka

CnpaBoyHuk HOT cooepXmnt onncaHme TEXHOMOrMYecknx NnpoueccoB, 0bopyaoBaHus,
TEXHUYECKMX CrMOocobOoB, MeEToO4OB, MPUMEHSIEMbIX Mpu  pa3paboTke HedTSAHbIX,
rasoHeTAHbIX, HeddTerasoBbliX U HedTErasoKOHAEHCATHbLIX MECTOPOXAEHUI, B TOM YucCre
NO3BONAIOWMX CHU3UTb HEeraTMBHOE BO3AEWUCTBME Ha OKpyXalowyl cpeay, MNOBbICUTb
9HeproappeKkTMBHOCTL, 06ecnevnTb pecypcocbepexeHune. N3 onncaHHbIX TEXHONOMMYECKNX
npoueccoB, 0b6opyaoBaHUs, TEXHUYECKNX CNOCOBOB, METOAOB (B TOM 4ucCrie yrnpaBreHus)
onpeaeneHsl peweHus, aenaowuecsa HOT.

4. B3aMMocBA3b C MeXAYHapOAHbIMU, permMoHaribHbIMM aHanoramu

Mpn paspabotke cnpaBovHnka HAT Obin yuTeH onbiT co3gaHus PykoBoacTtea no
HaUNy4WwWMM OOCTYMHBIM TEXHOMOMMAM pa3Benkn u gobblun yrnesogopoaoB (EBponerickas
komucecums, 2019), onbIT co3gaHMs CNpaBOYHMKOB EBpONEMCKOro cok3a Mo Haumyylwunm
AOCTYMNHbIM TEXHONOMMAM (OTPacneBOn aHanor OTCYTCTBYET), a Takke yd4TeHbl 0COBEHHOCTU
A06bI4N yrneBoAoOPOLAHOrO Chipbs B POCCUNCKUX HedTerazogo0biBaroLLMX KOMMNAHUSX.

vii
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5. C60p AaHHbIX

NHdopmaums O TexHomormyeckux npoueccax, o6opyaoBaHuM, TEXHUYECKMX
cnocobax, meTtodax, NpPUMeHsieMblX Mpu pa3paboTke rasoHedTAHbIX, HedTerasoBblX U
HedpTerasokoHAeHCaTHbIX MecTopoxaeHui B Poccuiickon Pepepaumm, Gobina cobpaHa B
npouecce aktyanusauumn cnpasodHuka HOT B cootBeTcTBUM C [Mopsgkom cbopa AaHHbIX,
HeobxoaMMbIX ANA pa3paboTku CnpaBOYHUKA MO HAUMYYLIMM OOCTYMHbIM TEXHOSOMMAM U
aHanusa npuopUTETHbIX Npobnem oTpacnu, YTBEPXAEHHbIM npukazoM MwuHnpomTOopra
Poccum ot 18 gekabps 2019 r. Ne 4841.

6. BzanmocBa3sb ¢ agpyrumu cnpaBoyHnkamum HOT

Baaumocsasb cnpaBoyHuka HOT ¢ gpyrmmun cnpaBoyYHuKamu, paspabatbiBaemMbiMn B
COOTBETCTBUKN C pacnopsikeHnem lpasutenbctBa Poccuinckon denepaumm ot 31 okTsbps
2014 r. Ne 2178-p, npuBegeHa B pasgernie «Obnactb NpUMEHEHNSA».

7. UHhbopmaumsa o6 yTBepxaeHUU, onybnmkosaHum v BBeaeHUN B AeUCTBUE

CnpaBoyHuk HAT ytBepxaeH npukasom PocctaHgapta ot 21 oktabpsa 2021 r.
Ne 2326.

CnpasoyHuk HOT BBeaeH B genctane ¢ 1 mapta 2022 r., ocmumansHo onybnivkoBaH
B MH(POPMaUMOHHON cucTteme oOLlero mnonb3oBaHNMA — Ha oduunanbHOM caunTe
defepanbHOro areHTCTBa MO TEeXHUYECKOMY pPEerynmpoBaHMio U MeTPOSiormn B CETU
NHTepHeT (Www.gost.ru).

8. BsameH UTC 28-2017.
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MHO®OPMALUNOHHO-TEXHUYECKNNA CMNPABOYHUK
MO HAUNYYLWLUNM OOCTYMNHBIM TEXHOJIOITNAM

Oob6biya HedhTn

Oil production

Hdata BBegeHunsa 01-03-2022

O6Gnactb NnpuMeHeHusA

HacTtoawum cnpasoyHuk HOT pacnpoctpaHseTcsa Ha crnefyoLme Buabl 4esATeNbHOCTH:
Aobblva HedpTy;

Aobblva HePTAHOro (MOMYTHOrO) rasa;

npegocraeBneHue ycnyr B obnactn gobblum HepT n HedTAHOro (MOMYTHOrO) rasa;
nogrotoeka, nepepaboTka U MCNOMb3oBaHWE Ha COOCTBEHHbIE HYXObl HEPTU ”
HeTAHOro (MONyTHOro) rasa B panoHe pa3paboTkn MECTOPOXKAEHUS.

CnpaBoyHuk HOT Takke pacnpocTpaHseTca Ha NpoLecchl, CBA3aHHbIE C OCHOBHbIMM
BMOAMU LEeATeNbHOCTU, KOTOpble MOryT OKasaTb BNuAHWE Ha 06beMbl aMuccun u (Mnn)
MacLuTabbl 3arpsi3HEHUS OKpYXXatoLLen cpeapl:

— MPOV3BOACTBEHHbIE NPOLECCHI:

pa3paboTka MecTopoXaeHun,

pobblya, cbop W BHYTPUMNPOMLICIIOBAs TPAHCNOPTUPOBKA MPOAYKUMK
HEeTSHbIX CKBaXXWH,

noaroToBka M NnpomMbicrioBas nepepaboTka HedTH, HEPTAHOrO (MOMYTHOrO)
rasa v BoAbl,

KOMNpUMnpoBaHMe HedpTAHOro (MonyTHOro) rasa,

ncnonb3oBaHMe HedpTAHOro (MOMyTHOro) rasa B YCrOBUSAX NPOMbICAA,
noagepkaHne nNnacToBOro AaBneHums,

3aKkayka yrrnesogopoAoB U NOATOBApPHOM BOAbI B MNacT,

yyeT gobbiBaeMbiX NPOAYKTOB (HeTb, He(PTAHOM (NOMNYTHbLINA) ra3) nepeg
nepegayen notpedutento;

— MeToAbl NPeaoTBpPaLLEHNA N COKPALLEHNS BO3AEUCTBUA HA OKPYXKaloLLy cpeay U
o6pasoBaHnst OTX0A0B Nnpu Aobbive HedpTh 1 HedpTAHOro (NONyTHOro) rasa.
CnpaoyHuk HOT He pacnpocTpaHsieTcst Ha crneayrowmne Buabl AeATENbHOCTMU:
— [obblva roptounx (BUTYMUHO3HBIX) CNaHUEB M BUTYMUHO3HBIX NECKOB U U3BIIEYEHNE
N3 HUX HedTw;
pobblya NPUPOOHOro rasa;
MOMCKOBO-pa3BeoYHble paboTbl HA HEPTSHbLIX U rAa30BbIX CKBAXWHAX;
pa3BeoYHOoe 1 IKcnryaTaumoHHoe bypeHue;
o4nCTKa HePTENPOOYKTOB;
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— pasBegka HedPTSHbIX MECTOPOXAEHUN U apyrne reomsndeckme, reoriormdeckme n
cencMmnyeckne nccnegoBaHus;

— NpPOn3BOACTBO HE(PTENPOOYKTOB B Npouecce nepepaboTkn HeT N KOHAEHCATa;

— TMPOM3BOACTBO CXWXKEHHbIX YrNeBOOOPOAHbLIX rasoB, LUMPOKOM dpakumMyM Nerkmx
yrneBOAOpPOAOB, Cyxoro (OTGEH3MHEHHOro) rasa, 3TaHOBOW dpakumu, WHAMBUAYaSNbHbIX
yrneBo4opoaoB (mponaHa, ©ytaHa, neHtaHa), 6eH3nMHa ra3oBoro CTabunbHOro, MOTOPHbIX
TOMNMB, KOHAEHCaTa ras3oBOro CTabunbHOrO M OpYrnx YrineBoAoponoB U3 HedPTAHOro
(monyTHOro) rasa.

CnpaBoyHuk HOT He pacnpocTpaHseTcs Ha NPoLEecChl:

— CTpOUTENbCTBA AKCMyaTaLMOHHbIX N pa3BeLOYHbIX CKBaXXWH;

— KOHCepBauun 1 NMKBUAALNN CKBAXMH N NHbIX 00BEKTOB 40ObLIYN YrNeBOAOPOAHOro
Cblpbs;

— TpaHCNoOpTUPOBaHUS HedTK n HeTAHOro (nonyTHOro) rasa BHE
NpPoMbICNa/MecTopoXaeHus;

— obecneyeHuns NpoMbILLIEHHON 6e30NacHOCTU UM OXpaHbl Tpyaa.

OcHoBHble BMObl 9KOHOMMYECKOW aeAaTenbHocTu B cooTBeTcTBMM ¢ OKB3/[ 2, a Takke
npoussogmMmas nNpoaykumsi, HammeHoBaHue KoTopoun gaHo B cootBeTcTBum ¢ OK 034-2014
(OKTA), npeactaeneHsbl B Tabnuue 1.

Tabnuya 1 — Buabl 9KOHOMMYECKOW AEATENBHOCTM WM HAUMEHOBaHMM NPOLYKLNMN,
nonagaroLime nog gencrsne cnpasoyHmka HOT

HanmeHoBaHue npoaykumm no OK HanmeHoBaHue Buga
OKMA 2 034-2014 (OKMMa) peatenbHoctn OKB3[ 2 QKBS 2
Jobblya
HeTN N HePTAHOro 06.1
NnonyTHOro) rasa
06.1 HedTb (
® [obblva
HedTU N HePTAHOIo 06.10
(monyTHOro) rasa
06.10.10.100 HedTerasosogsiHaa cmecb
(CKBaXXMHHas XWOKOCTb)
HedTb 06e3BOXEHHAS,
06.10.10.200 obecconeHHas
n ctabunmsmpoBaHHas
Hed1b 06e3BOXEHHAS,
06.10.10.210 obecconeHHas
n cTabmnmsmpoBaHHasa
MarnocepHucTas [o6blya HedTH 06.10.1
Hed1b 06e3BOXEHHAS,
06.10.10.211 obecconeHHas
n cTabmnmsmpoBaHHasa
manocepHuctas ocobo nerkas
Hed1b 06e3BOXEHHAS,
06.10.10.212 obecconeHHas
n cTabmnmsmpoBaHHasa
MariocepHuUcTas nerkas



https://www.help-tender.ru/okpd2.asp?id=06.10.10.200%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.200%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.200%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.210%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.210%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.210%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.210%26sid=
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OKrig 2

HanmeHoBaHue npoaykumu no OK
034-2014 (OKTI1A4)

HanmeHoBaHue Buga
peatenbHoctn OKB3/[ 2

OKB3[ 2

06.10.10.213

Hedp1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
ManocepHUCTasa cpeaHas

06.10.10.214

Hedp1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
ManocepHUCTas Tshkenas

06.10.10.215

Hedp1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
ManocepHucTas
OMTYMMHO3HasA

06.10.10.220

HedTb 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
cepHucTas

06.10.10.221

HedTb 06e3BOXEHHAS,
obecconeHHas

n ctabunmsnpoBaHHas
cepHuctasi ocobo nerkas

06.10.10.222

HedTb 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
cepHucTas nerkas

06.10.10.223

HedTb 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
cepHuCTasi CpeaHss

06.10.10.224

Hed1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmsmpoBaHHas
cepHucTas Tshkenas

06.10.10.225

Hed1b 06e3BOXEHHAS,
obecconeHHas

n cTabmnmsmpoBaHHasa
cepHucTas GUTYMUHO3HasA

06.10.10.230

Hed1b 06e3BOXEHHAS,
obecconeHHas

n cTabmnmsmpoBaHHasa
BbICOKOCEPHUCTas

06.10.10.231

Hed1b 06e3BOXEHHAS,
obecconeHHas

n cTabmnmsmpoBaHHasa
BblCOKOCEpHUCTasi 0cobo
nerkas

06.10.10.232

Hed1b 06e3BOXEHHAS,
obecconeHHas



https://www.help-tender.ru/okpd2.asp?id=06.10.10.220%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.220%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.220%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.220%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.230%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.230%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.230%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.230%26sid=
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OKrig 2

HanmeHoBaHue npoaykumu no OK
034-2014 (OKTI1A4)

HanmeHoBaHue Buga
peatenbHoctn OKB3/[ 2

OKB3[ 2

n ctabunmsmpoBaHHas
BbICOKOCEPHUCTadA nerkas

06.10.10.233

Hed1b 06e3BOXEHHAS,
obecconeHHas

N cTabmMnmnsnpoBaHHas
BbICOKOCEPHUCTAsA cpeaHsas

06.10.10.234

Hed1b 06e3BOXEHHAS,
obecconeHHas

N cTabmMnmnanpoBaHHas
BbICOKOCEPHUCTas Tshkenas

06.10.10.235

HedTb 06e3BOXEHHAS,
obecconeHHas

n ctabunmsnpoBaHHas
BbICOKOCEPHUCTas
OUTYMUHO3Has

06.10.10.240

Hed1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmampoBaHHasi 0cobo
BbICOKOCEPHUCTas

06.10.10.241

Hed1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmampoBaHHasi 0cob0o
BblCOKOCEpHUCTas 0cobo
nerkas

06.10.10.242

Hed1b 06e3BOXEHHAS,
obecconeHHas

n ctabunmampoBaHHasi 0cobo
BbICOKOCEPHUCTas nerkas

06.10.10.243

Hed1b 06e3BOXEHHAS,
obecconeHHasa u
ctabunmanpoBaHHasa ocobo
BbICOKOCEPHUCTAas CpeaHsas

06.10.10.244

Hed1b 06e3BOXEHHAS,
obecconeHHasa u
crabunmanpoBaHHasa ocobo
BbICOKOCEPHUCTas Tshkenas

06.10.10.245

Hed1b 06e3BOXEHHAS,
obecconeHHas u
crabunmanpoBaHHasa ocobo
BbICOKOCEPHUCTas
OMTYyMMHO3HasA

06.20.10.120

a3 HedpTAHOWM NOoNyTHLIN (ra3
ropoYnin NPUPOaHbLIN
HeTAHbIX MECTOPOXOEHUN)

[o6blva HedTAHOro
(mnonyTHOro) rasa

06.10.3



https://www.help-tender.ru/okpd2.asp?id=06.10.10.240%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.240%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.240%26sid=
https://www.help-tender.ru/okpd2.asp?id=06.10.10.240%26sid=
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HanmeHoBaHue npoaykumm no OK HaumeHoBaHve Buga
OKMA 2 034-2014 (OKTI1A4) aeatensHocTn OKB3[ 2 OKB3A 2
lNMpepocTtaBneHve ycnyr
09.10 yenyri no Ao6bive et B obnactn nobblum HedTtn | 09.10
N NPUPOAHOro rasa
N NPUPOAHOro rasa
PasgeneHuve
19.20 N n3sneveHue ppakumm
Hedtenpoaykrhbl 13 HETSHOO 19.20.2
(monyTHOro) rasa
Ycnyrn no TpaHCnopTUPOBKe TpaHcnopTupoBaHue no
49.50.11 no Tpybonposogam HepTn Tpybonposogam HedTH 49.50.1
N He(pTenpoayKToB N HedpTENPOAYKTOB

D,OI'IOJ'IHI/ITeJ'IbeIe BUAbl O0eATesIbHOCTU M COOTBETCTBYOWME UM CNpaBOYHUKU H,D,T

npuBegeHsl B Tabnuue 2.

Tabnuua 2 -

[lononHuTenbHble BUAbI

AEeATENbHOCTM Npyu  O00blde HedTU U

COOTBETCTBYHOLUME UM cnpaBoYHuKkM HOT

Bua neatenbHocTh

CooTBeTcTBYHOLWMNI cnpaBoYHmK HOT

Ou4uncTKa CTOYHbIX
BOA,

NTC HAOT 8 «Ounctka CTOYHbIX BOA NpW NPOM3BOACTBE NPOAYKLUUK
(ToBapoB), BbINOMHEHUM PabOT M OKa3aHMM YCNYr Ha KPYMHbIX
npeanpusaTUsX»

O6pauieHune
C oTXo4amu

NTC HOTY9 «Ytunusaumsa wn
TepMuyeckumMmmn cnocobamm»

obe3BpexunBaHne 0OTXOQ0B

NTC HAOT 15 «YTunusauua n obesBpexunBaHne OTX0L0B (Kpome
obe3BpexunBaHna TepMMYECKUM CNOCOBOM (CXXUraHme OTXO40B)»

NUTC HAOT 17 «Pa3smeweHne OTXoQoB  MNpou3BoACTBA MU
noTpebneHunsa»

[MpoMblneHHbIe
cucTeMbl

NTC HOT 20 «[MpOMbILLNEHHbIE CUCTEMbI OXNAXAEHUSAY

HbIW 9KOMNOru-
YECKUM KOHTPOIb

oxnaxgeHus

OuucTtka NTC HAOT 22 «Ounctka BbIBPOCOB BpeaHbIX (3arpA3HSOLLINX)
BbIObpoCcoB BELLECTB B aTMOCKEPHbIN BO34YX NPy NPOM3BOLCTBE NPOAYKLMM
3arpAasHALLMX (ToBapoB), a Takke npu nNpoBegeHuMn paboT N okaszaHuu yCryr Ha
BELLECTB KPYNHbIX NpeanpuaTnax»

MpounssoacTBeH- NTC HAOT 221 «Obwme  npuHUMNBI  NPOM3BOACTBEHHOIO

JQKOJ10N’M4YeCKoro KOHTposda n ero MmeTposfiorm4eckoro obecneyeHusn»

lMponssoacTeo NTC HAOT 38 «CxunraHme Tonnmea Ha KPYNHbIX YCTaHOBKaxX B LieNsAxX

3Heprum NPOW3BOACTBA 3HEPTUM»

XpaHeHune u NTC HAOT 46 «CokpaweHne BbIOpPOCOB 3arpsaA3HsOLLNX BELLECTB,

CKrnagnpoBaHue cbpOoCoB 3arpA3HALWNX BELECTB MPU XPaHEHUM U CKIagMpoBaHUn
TOBapoOB (rpy30B)»

OHeproaddek- NTC HAOT 48 «[oBbllweHne aHepretnyeckon 3ddeKTUBHOCTN Npwn

TUBHOCTb OCYLLECTBMEHNN XO35IMCTBEHHOW U (UNN) MHOW OeATENbHOCTUY



https://classifikators.ru/okpd/09.10
https://classifikators.ru/okpd/09.10
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O603HayYeHnA N coKpalleHUsA

AIOB — annapat rny6oKkon OTYMCTKM BOAbI

APM — aBTOomaTuanpoBaHHoe pabovee MecTto

ACH — aBTOMaTn3nMpoBaHHas cMCTemMa Hanvea

BOPB — 6a3a gaHHbIX peanbHOro BpeMeHu

BKHC — 6no4Has kycTtoBas HacocHas CTaHuus

BnOl" — 6nok oT6eH3nHMBaHWs rasa

BUWHK — BepTukanbHO-UHTErpUpOBaHHas KOMNaHus
BKC — BakyyMHas komnpeccopHasi CTaHuns

M3 — rasonepepabaTbiBatoLmin 3aBOS,

MY — rasonopLiHeBas ycTaHOBKa

IM3C — rasonopLuHeBas aNeKTpocTaHuus

I'TY — ra3oTypbuHHasi yctaHOBKa

M3C — rasoTypOMHHas aneKkTpocTaHuus

[®Y — ropusoHTanbHas gakenbHas yCTaHOBKA

[OKC — noxxmmHasa komnpeccopHasi CTaHuns

OHC — noxumHas HacocHasi CTaHUMS

ECI — eauHas cuctema rasocHabxeHus

UT — nmnynbcHas Tpybka

NTC HOT — nHdopMaLNOHHO-TEXHNYECKUI CNPABOYHMK MO HAUIyYLWMM AOCTYMNHbIM TEXHOMOMMAM
NY — nameputensHasa yctaHoBKa

KODT-A — KoHUEBbIe aenutenu gas TpyoOHble aBTOMaTMU3MPOBaHHbIE
KWUIM — KOHTPOMBbHO-N3MepUTEnbHbIN Npnbop

KHC — kycToBas HacocHasi cTaHums

KIM3 — kntoyeBble nokasateny adheKTMBHOCTH

KOP — komMnnekcHoe akonormyeckoe paspeLleHne
MIPIT — MHOrocTagunHbii rMapaBnnNyeCcKkmii paspbiB nnacta
MKOC — MOBUIbHBIN KOMMSIEKC OCBOEHUS CKBAXWUH
HAOT — Hanny4wasa AocTynHas TEXHONorns

HKT — HacocHo-komnpeccopHas Tpyba

OB — oTcTOMHKK BOABI

O3 — ouncTka Npn3aboNHOM 30HbI

OP[13 — ogHOBpeMeEHHO pasgeribHas gobbiva 1 3akadka
NMAB — NnoBepXHOCTHO-aKTUBHOE BELLECTBO

MBT— nponaH-6yTaH TeXHUYECKUI

Ml — npupoaHbIv ras
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MHIC — nonyTHbIN HebTAHOM ras

Mna — nogoepxaHue nnacTtoBoro gaBreHna

MCI — npuemMo-caaToYHbIN NYHKT

MXI —noasemMHble xpaHunuuia rasa

PCIIM — Poccuiicknin coto3 NPOMbILLIIEHHUKOB U NpeanpuHMMartenen
CUKB — cnctema namepeHnin konnvecTea 1 nokasarenen kayecrtsa Bogbl
CUIKT — cuctema namepeHuns KonmyecTea n napameTpoB rasa

CUKH — cuctema namepeHus KonmyecTsa 1 nokasartenen kayectsa HedhTn
CPTI1 — cornawleHue o pasgene npoaykuum

CVYT — CKMKeHHbIN YrneBOAOPOaHbIN ras

TBO — Tpy6HbIM BOOOOTAENUTEND

TOK — TONNUBHO-3HEPreTUYECKUIA KOMMIEKC

YB — yrneeogopoabl

YHTK — ycTaHOBKa HM3KOTEMMNEpPaTYPHOM KOHAEH CaLUn

YHTC — ycTtaHoBKa HM3KOTEMMepaTypHOW cenapauum

YIMH — ycTaHoBKa NogroToBku He(pTH

YMNOI - y3en npegBaputensHoro otbopa rasa

YT — ycTaHoBKa npeaBapuUTeSibHOM NOArOTOBKN rasa

YTMNCB — yctaHoBKa npeaBapuTenbHOro copoca Boabl

YUIBH — ycTaHOBKa LUTAHrOBOro BUHTOBOIO Hacoca

YOJIH — ycTaHOoBKa aneKkTponpmMBOAHOIo NI0ONacTHOroO Hacoca

OB[l — pakenbHas cuctema BbICOKOro JaBreHns

OH[ — dbakenbHasa cnctemMa HM3KOro AaBneHust

LHC — ceKumnoHHbI LeHTPOOEXHbBIN HAacoC

LIMNC — ueHTpanbHbIM NYHKT cbopa

LWWHIM — wTaHrosbIn rnybuHHBLIN Hacoc

LUDITY — wnpokasa dpakuma nerknx yrnesogopoaos
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Paspen 1. O6bwan nHcpopmauma o HechTeaoObIBaroOLEN OTpacnu
Poccunckon depnepauum

1.1. Obwan nHcpopmauusa o TeKyLLEeM COCTOSSHUM OTpacnu

Poccunckas depepaumna Bxoaut B rpynny CTpaH-IMA4epoB No 3arnacam YrieBoao-
poAHOro cblpbsi. CornacHo ouumanbHom ctTaTucTuyeckomn otyeTHocTn 3a 2019 rog, MmpoBble
pa3BefaHHble 3anacbl HedTK gocTurnu 244,6 mnpAa T, cokpaTuswmnce Ha 0,1 % OTHOCUTENBLHO
2018 ropa[1, 2, 3]. Poccuinckan denepaumst HAXOAUTCS Ha WecTom mecTte (nocne BeHecyansl,
Caypnosckon Apasun, KaHagbl, MipaHa n Wpaka) no o6bemam pa3BefaHHbIX 3anacoB, KOTopble
COCTaBnNAKT nopsagka 6,2 % B MMpoBbiX 3anacax HedTn. [Jona Poccunckon degepauum B
mMupoBon obblve HedpTn coctaenseT 11,5 % [2]. Mo aaHHbIM MuHUCTEPCTBA SHEPreTUKM
Poccunickon denepaumm, B 2019 r. gobbiva HedTM 1 ra3oBOro KoHAeHcaTa B Poccum Beipocna
Ha 0,9 % (Ha 5,2 MnH T 6onblwe no cpaBHeHuto ¢ 2018r.) n coctaBuna 561,2 MnH 1. K
OCHOBHbIM hakTopaM yBenuyeHna ob6bemMoB HedpTe4obbI4YM OTHOCUTCS BBOJ, B 9KCMyaTaunto
HOBbIX MECTOpPOXAEHWUA, a Takke BbIXog4 Ha nnato [obblum paHee BBeOEHHbIX
MECTOPOXAEHUNN.

3a 2019 rog Ha kKOHTMHeHTanbHOM wenbdge Poccuiickon ®epepauun gobolva HedTH
Bo3pocna Ha 3,1% (Ha 0,9 MnHT), OOHOBMB MaKCMManbHbI MOKa3aTeNb rO4OBOrO
Npon3BOACTBA 3a BECb Mepuop CyLleCcTBOBaHMS MOPCKOM A06bluM B CTpaHe, U cocTaBuna
30 MAHT. U3 HMX 19,2 MNH T HedTM ObINO NPOU3BELEHO HA MOPCKUX MECTOPOXKAEHUSAX
HanbHero Boctoka (Oxotckoe mope), 7,4 MAHT — Ha tore CTpaHbl B POCCUMACKOW 30HEe
Kacnuiickoro mops n 3,1 MinH T — Ha apkTuyeckomM cesepe Poccum (B Nevopckom mope) [2].

CymmapHast gobblda HedTM Ha HOBbIX MecTopoxaeHusx Poccunckon depepaumm
(MecTopoXaeHust CO CPOKOM akcnnyaTaumm He 6onee 5 net) no utoram 2019 r. coctaBuna
41,3 MITH T, CHU3UBLLUNCb OTHOCUTENBHO aHanormM4yHOro nokasartensa npewecTByowero roga
Ha 0,7 mnH T (1,7 %). CokpalueHne 06ycnoBneHo BbIXO4OM M3 CIMCKA «HOBBIX» psida KPYMHbIX
MECTOPOXAEeHU ceBepa EBponenckon 4actu cTpaHbl, CPOKKN KCNTyaTaumm KoTopbix K 2019 r.
npeBbICUN NATUNETHUI nepuog [2].

Mo aaHHbIM MUHUCTEpPCTBa NPUPOAHLIX peCcypcoB 1 akonorum Poccuinckon depepaumn,
obbem 3anacoB HepTn (kateropus A+Bi1+Ci) B Poccum Ha 1 gaHBaps 2019 r. coctaenser
18,6 mnpg 7. bonee 2/3 cblpbeBbIX 3anacoB XWUAKMX YrneBOAOPOLOB cocpeaoTodeHo B 11
YHMKanbHbIX W 182 KpynNHbIX MHOrOMMACTOBbLIX MECTOPOXAEHUSIX, PaCMONOXEHHbIX
NPEUMYLLIECTBEHHO Ha TeppuTopun XaHTbl-MaHCMCKOro aBTOHOMHOrO okpyra — HOrpbl n
Amano-HeHeukoro aBTOHOMHOro okpyra. OCHOBHasi OONSA M3BMEKAEMbIX 3anacoB HedTn
3akniodeHa B rpaHuyax 3anagHo-Cubupckon HeddTerasoHOCHOW MPOBUHLMKM, BKOYaOLLEN
Tepputopun Ypanbckoro degepanbHOro Okpyra, a Takke tro-3anag Cubupckoro
depepanbHoro okpyra. bonee 60 % pocCUMUCKMX 3anacoB ra3oBOro KoHAeHcaTa
COCpPedoTOYEHO B CEBEPHOM YacTu NpoBUHUUKM (Amano-HeHeukuid aBTOHOMHBLIN OKPYr).
KpynHenwme mecTtopoxaeHuss no obbemam 3anacoB U Aobbium HedpTn B Poccumnckon
depepauum npuBeaeHsl B Tabnuue 1.1 [1, 2].



UTC 28-2021

Tabnuuya 1.1 — KpynHenwmne mMectopoxaeHus no 3anacam un gobbiue HedpTn
B Poccunckon ®epepaunmn

MecTopoxaeHusi HedpT ¢ o6bemamm 3anacoB 6ornee MecTopoxaeHusi HedpT ¢ o6bemamm JobObIYM
150 MAH T bonee 5 MIH T
MecTopoxaeHne O6bem 3anacos MecTopoxaeHne O6Bbem Jobblun
HeddTU, MAH T HeddTU, MIH T

Mpunobcekoe 1166 Mpnobckoe 37,1
CamoTnopckoe 858 CamoTnopckoe 18,3
KpacHoneHuHckoe 568 BaHkopckoe 16,0
Pycckoe 370 PomalukunHckoe 15,5
BaHkopckoe 302 MpupasnomHoe 9,6
depopoBckoe 250 depoposckoe 9,1
BocToyHo-Meccosxckoe 226 Manob6anbikckoe 8,9
PomalukumHckoe 194 BepxHe4oHckoe 8,2
OpeHbyprckoe 189 KpacHoneHuHckoe 7,0
MpupasnomHoe 189 HoBonopTtoBckoe 6,4
HosonopTtoBckoe 189 meHn B. dunaHoBckoro 6,1
YcuHckoe 181 ApnaHckoe 6,0
FOpybuyeHo-Toxomckoe 178 TanakaHckoe 5,7
Canbimckoe 158

BaH-EraHckoe 155 FipakTurckoe 5.6

1.2. CTpyKTypa OTpacnm U OCHOBHbIe NokasaTtenun paboTbl HehTefoObIBaKOLWEN
NPOMBbILLSIEHHOCTH

Mo pgaHHbIM MuHucTepcTBa aHepreTukm Poccunckon depepaumm Ha 01.01.2020 r.,
A06bIYYy XUAKMX YrieBoaoponoB (Hed T 1 ra3oBoro KoHAeHcaTa) Ha Tepputopun Poccumnckon
depepaumm ocywecTenanm 292 opraHmsauuu, MMeLmne MLEH3nn Ha NpaBo NoJSib30BaHUSA
Hegpamn. B ux uucne: 105 opraHusaumin, Bxoaswmx B CTPYKTypy 11 BepTuKanbHO-
NHTErpupoBaHHbIX komnaHun (ganee — BVHK); 184 He3aBuncuMbIx 0oO6ObIBAOLWNX KOMMAHWNA,
He Bxogsawmx B cTpyktypy BUHK; 3 komnaHum, paboTalowme Ha ycrnoBusx COrnalleHun o
pasgene npoaykumm (aanee — onepatopbl CPI1) [2].

B nocnegHue rogbl B CTPYKTYpe HE(pTEA0ObLIYN NPONCXOOMUT NOCTENEHHOE COKpaLLEHNE
npoussogcteeHHon pgonu  BWHK, ogHoBpemeHHO Bo3pacTaeT [JONA  He3aBUCUMbIX
HedpTepobbiBatoLMX KOMNaHUn. CyMmapHbIA BKNag AaHHOW kKaTeropum Heapononb3oBaTenem
B oOLLeOoTpacneBon nokasartesib Npon3BoacTBa HepTAHOro chipbsi B Poccuiickon ®eaepaumm
3a 2019 r. Bblpoc ¢ 14,8 % po 15,3 %. Jona onepatopos CPI1 B gaHHOM nokasaTene
coxpaHseTca u coctaBnsaeTt 3,5 % or obuwero obbema HaumoHanbHoW HedTegobblun Ha
2019 . [2].

Mateto  kpynHenwwmmn poccunckummn BUHK — T1AO «HK  «PocHedpTb», [MAO
«JTYKOWI», MAO «Tasnpom HedTb», MAO «CyprytHedTeras» un MNMAO «TatHedTb» — B
2019r. 6bino gobbito 439,2 MnNHT HedTM. OObeMbl OOObIMM XUOKUX YrNEBO4OPOOOB
KpynHenwmnm poccnmnckumm komnanHmamm B 2019 r. npusegeHsl Ha pucyHke 1.1 [1].
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PncyHok 1.1 — [OobGblMa XuOKMX YrneBogopoOdOB KPYMHEWWUM POCCUMCKUMMN
kKomnaumamm B 2019 ., MAH T

Poct rogosoro npoussoactBa Hedpt B 2019 1. OTMeYeH MO BCEM OCHOBHbIM
KaTteropusmM Hegpornosib3oBaTenen, OAHaKo BHYTPW BblAensieMblX OTpacfnesBbix rpynn
npoussBoauTenen AnHaMmmuka Nnpon3BOLACTBEHHbIX NOKasaTenen cknagbiBanacb He 0O4MHaKoOBO.
Tak, cornacHo ouumanbHOM OTYETHOCTU KOMMAHWUU NYKOWN, o6bembl npou3BoaCcTBa B
2019 r. coxpaHUnNUCb Ha YpOBHE MpoLworo roga u coctasmnmn 14,6 % ot obLuepoccnmnckoro
obvema pobbum (82,1 MnH T HedTM) [4]. A, Hanpumep, ob6bembl A06bLIMU  HedTU
MAO «CyprytHedTeras» B 2019 r. coctaBunmn 60,8 MrH T [5], 4yTOo Ha 0,2 % MeHbLE no
cpaBHeHuto ¢ 2018 r.

B tabnuue 1.2 npencraBneHa nHgopmMauus 06 OCHOBHbIX MECTOPOXAEHUAX HETU
Poccurickon ®depepaumm NO AaHHbIM - rocygapcTBeHHoro poknaga «O coCTosiHUM wn
NCnonb30BaHMM MUHEpPanbHO-CbipbeBbLIX pecypcoB Poccuickon ®epgepauunm B 2019 rogy» [1].
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Tabnuua 1.2 — O6wasn nHgopmauus o paspabaTbiBaeMbIX MECTOPOXOEHUSAX

UTC 28-2021

(XMAO-HKrpa)

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHoCcHasi T CteneHb KaTeropum, MiH T [ons B [obblya B
un 0
NPOBUHLNSA OCBOEHHOCTM A+B. +C B.+Co 3anacax P®, % | 2019r., TbiCc. T
(cybbekT PO) 11 2
MAO «HK «PocHedTb»
MpupasnomHoe*,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 248,5 260,4 1,7 9,7
HI'M (XMAO-Hrpa)
Canbimckoe*, 3anagHo-
Cubupckaa HITI HedTAHOe aKcnnyatnpyemoe 114,3 81,6 0,6 0,6
(XMAO-HKrpa)
Manob6ansikckoe®,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 121,2 18,4 0,5 7,4
HI'M (XMAO-Krpa)
MamoHTOBCKOE,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 91,8 38,8 0,4 4,7
HI'M (XMAO-Hrpa)
MpaBanHckoe™,
3anagHo-Cnbupckas HedTsHOe aKcnnyaTnpyemoe 84,7 32,2 0,4 1,4
HI'M (XMAO-Krpa)
3a”ﬁ|’?_”n°ig'ﬂ"8;"‘a” ”eg;ﬁ?f:gg” aKcnyaTupyemoe 152,8 46,5 0,6 0,4
Tywrycckast HITI HE(PTErasoKoH- pasBefbiBaemoe 42,9 104,6 0,5 0,04
(MpkyTckas obnactb) JeHcaTHoe
MNobepa, 3anagHo-
Cwnbupckasa HITI HedpTerazoBoe | pasBegblBaeMoe 0,6 129,4 0,4 0
(wenbg Kapckoro mopsi)
Mm. CaBocTbsAHOBA®, HEdbTErasoKoH-
JleHo-TyHrycckasa HITI pasBefbiBaemoe 9,98 142.3 0,5 0
AeHcaTHoe
(MpkyTCckas obnacTb)
OmbuHckoe, 3anagHo-
Cwnbupckasa HITI HedTAHOEe aKcnyaTnpyemoe 30,7 1,8 0,1 2,96
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi Tun CteneHb KaTeropum, MiH T [ons B [obblya B
NPOBUHLNSA OCBOEHHOCTM 3anacax P®, % | 2019r., TbiCc. T
(cy6bekT PO) A+B,+Cy B.+C2
Nm. O.A. MockoBLeBa,
3anagHo-Cunbupckas HedTsHOE pasBeblBaeMoe 21,7 37,98 0,2 2,8
HI'M (XMAO-Krpa)
AO «BaHkopHedTb» (IMTAO «HK «PocHedTb»
BaHkopckoe, 3anagHo- HEdTErasoKoH-
Cubupckaa HI'TI aKcnnyatnpyemoe 288,3 6,8 1,0 13,8
(KpacHosipckuin kpan) AercatHoe
AO «TromeHHedTeras» (MAO «HK «PocHedTb»»)
Pycckoe*, 3anagHo- HedbTerasokoH-
Cubupckaa HITI neHcaTHOE aKcnnyaTnpyemoe 400,4 54,9 1,5 0
(AHAO)
000 «Tarynbckoe» (MAO «HK «PocHedTb»)
Tarynbckoe*, 3anagHo- HedhTEra30KkoH-
Cubupckaa HITI aKcnnyaTnpyemoe 117,8 131,9 0,8 1,3
(KpacHosipckumn kpan) AeHcarroe
AO «Cy3ayH» (MAO «HK «PocHedTb»)
CyayHckoe, 3anagHo-
Cubupckaa HITI rasoHedpTAHOE | 3KCnnyaTupyemoe 32,99 12,98 0,1 2,8
(KpacHosipckas kpai)
000 «PH-YBaTHedTeras» (MAO «HK «PocHedTb»)
YcTb-Terycckoe,
3anagHo-Cnbupckas
HITT (TromeHckas
obnacts) HedTsHOEe aKkcnnyatnpyemoe 58,3 5,3 0,2 4,1
000 «bawHedTb-Montoc» (MAO «HK «PocHedTb)
Mm. Pomana Tpebca,
IIFII':IA ?ﬂ%ﬂeﬁ?ﬂ%c;ag) HedTsHOEe aKkcnnyatnpyemoe 74,2 38,04 0,4 0,8
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi T CteneHb KaTeropum, MiH T [ons B [obblya B
un 0
NPOBUHLNSA OCBOEHHOCTM A4B.+C B,+C» 3anacax P®, % | 2019r., TbiCc. T
(cybbekT PO) 171 2
000 «Taac-HOpsx Hedrerazogobbida», AO «PHIM» (MAO «HK «PocHedTb»)
CpepnHeboTyobunHckoe™,
JleHo-TyHrycckaa HIT1 | HedTerasokoH- SKCTINYATUPYEMOE 1175 73.4 06 48
(Pecnybnuka Caxa AeHcaTHoe
(AxkyTmns))
000 «CoposckHedTb» (IMAO «HK «PocHedTb»), MAO «HK «PocHedTb»
Coposckoe*, 3anagHo-
Cubupckaa HITI HedTAHOE aKcnnyaTnpyemoe 50,4 30,4 0,3 2,98
(XMAO-Krpa)
AO «MeccosixaHedTerasy (MAO «HK «PocHedTby, NMAO «l"a3npom HedpTb»)
BocTto4Ho-
3 Meccosxcioe, HETEra3okoH- aKkcnnyaTmpyemoe 239,8 122,2 1,2 55
anagHo-Cubupckas AeHcaTHoe
HI'M (AHAO)
3anagHo-
2 Meccosxckoe, HedTerasokoH- Da3BE/LIBAEMOE 76.3 52.6 0.4 0
anagHo-Cubupckas AeHcaTHoe
HI'M (AHAO)
OAO «YamyptHedpTb» (MAO «HK «PocHedhTb», Sinopec (Kutan))
YyTbIpcKo-
Kuenronckoe*, Bonro-
Ypanbckaa HITI rasoHeTAHOE | AKCnnyaTnpyemoe 57,2 0,3 0,2 15
(Pecnybnuka
YomypTns)
MAO AHK «bawHedTb» (IMAO «HK «PocHedTb»), OO0 «benkamHedTby» (AO «HK «HedTtncar)
ApnaHckoe*, Bonro-
Ypanbckaa HITI
(Pecnybnmka HedTsHOEe aKcnnyaTupyemoe 86,7 17,3 0,3 6,2
bawkopTocTaH,
YamypTckas

Pecny6bnuka) H
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UTC 28-2021

MecTtopoxaeHue,
HedTerasoHocHasi
NPOBUHLMS
(cybbekT PO)

Tun

CTteneHb

3anacbl Ha 01.01.2020 r.
KaTeropum, MiH T

OCBOEHHOCTU

A+Bl+C1 BZ+CZ

[ons B
3anacax PP, %

[obblya B
2019r., TbiC. T

MAO «BepxHeudoHckHedTeras» (MAO «HK «PocHedTb»), NMAO «HK «PocHedTb», OO0 «
(MAO «l"asnpom HeTb»)

"asnpomMHedTb-AHrapa»

BepxHeyoHckoe, JleHo-

(KpacHospckuin kpain)

TyHrycckaa HITTI HeQTEra3okoH- aKcnnyatnpyemoe 169,4 35,2 0,7 7,8
(MpkyTckas obnactb) AercatHoe
AO «CamoTtnopHedreras» (MAO «HK «PocHedTb»), MAO «HK «PyccHedTb», AO «CnblHBectHadpta»
Camornopckoe”, HedpTerasokoH-
3anagHo-Cunbupckas aKcnnyaTnpyemoe 845,1 27,96 2,8 18,1
HIM (XMAO-IOrpa) AercarHoe
MAO «HK «PocHedtb», 000 «JTYKOWN-3anagHas Cubupby (MAO «JTYKOWI»)
TapacoBckoe,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 101,3 18,6 0,4 0,8
HI'M (AHAO)
MAO «HK «PocHedpTb», OO0 «l"asnpomHedTb-XaHTocy (MAO «["asnpom HedpTb»), NMAO «CyprytHedTerasy, AO «HK «KoHgaHedTb»
Mpuobekoe*,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 1168,5 448,03 5,2 34,6
HI'M (XMAO-Hrpa)
AO «PH-HsranbHedTeras» (MAO «HK «PocHedTb»), 000 «JTIYKOWN-3anagHas Cubupb» (MAO «[TYKOWUM»),
000 «lasnpomHedTb-XaHToC» (ITAO «l"asnpom HepTb»), OAO «NHIA», OAO «TpaHc-onn»
KpacHoneHuHckoe®,
3anagHo-Cunbupckas HeQTEra3oKkoH- aKcnnyaTnpyemoe 535,9 598,1 3,7 7,7
HIM (XMAO-tOrpa) AercatHoe
000 «CnasHedTb-KpacHosapckHedTeras» (MAO «HK «PocHedTby, NMAO «[a3npom HepTb»)
KytombuHckoe, JleHo- HEdTErasoKoH-
TyHrycckaa HITTI aKcnnyatnpyemoe 139,3 167,3 1 0,9
(KpacHosipckuin kpan) fexcarroe
00O «CnasHedTb-KpacHospckHedTeras» (MAO «HK «PocHedTb», NMAO «"a3npom HedTby),
AO «BocTtoyHo-Cnbupckas Hedprerazosas komnanunsay (MAO «HK «PocHedTb»), NMAO «HK «PocHedpTb»
KOpybueHo-Toxomckoe, HETErasoKoH-
JleHo-TyHrycckasa HITI aKkcnnyatTmpyemoe 194,2 316,6 1,7 3,7
AeHcaTHoe
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi T CteneHb KaTeropum, MiH T [ons B [obblya B
un
NPOBUHLNSA OCBOEHHOCTM A4B.+C B,+C» 3anacax P®, % | 2019r., TbiCc. T
(cybbekT PO) 171 2
000 «JTYKOWJI-3anagHas Cubupby, NMAO «CypryTHedTeras»
TeBnnHCKO-
3an|:};c:§?g§ga?)c,l<aﬂ HedTsHOe aKkcnnyatnpyemoe 76,2 21,9 0,3 3,9
HI'M (XMAO-HKrpa)
000 «JTYKOWI-3anagHas Cubmpby, NMAO «HK «PyccHedTb»
BaTberaHckoe,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 108,6 5,8 0,4 3,7
HI'M (XMAO-Hrpa)
000 «JTYKOWN-3anagHas Cubmpby
[MoBxoBckoe™,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 62,9 8,8 0,2 3,2
HI'M (XMAO-Hrpa)
Mmunopckoe, 3anagHo-
Cubupckaa HITI HedTAHOEe aKkcnnyatnpyemoe 47,2 55,1 0,3 11
(XMAO-HKrpa)
000 «JTIYKOWN-3anagHas Cubmpby, 000 «[TYKOUN-AUK» (MAO «JTYKOWI»)
KOXHO-AryHckoe,
3anagHo-Cunbupckas HedTsHOe aKcnnyaTnpyemoe 37,9 1,6 0,1 2,1
HI'M (XMAO-HKrpa)
Koranbimckoe*,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 33,8 3,8 0,1 19
HI'M (XMAO-Krpa)
000 «JTYKOWN-Kommy»
YcuHckoe, TumaHo-
Mevopckaa HITI He(TAHOE aKkcnnyatnpyemoe 177,7 0,2 0,6 2,95
(Pecnybnuka Komwu)
000 «JTYKOUN-Komuy» (MAO «JTYKOWI»), OAO «HAperaPyga», OO0 «[eoTexHonornsa»
Aperckoe*, TumaHo-
Mevopckaa HITI He(TAHOE aKkcnnyatnpyemoe 119,9 4,95 0,6 2,2
(Pecnybnuka Komwu)
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi Tun CteneHb KaTeropum, MiH T [ons B [obblya B
NPOBUHLNSA OCBOEHHOCTM 3anacax P®, % | 2019r., TbiCc. T
A+Bl+C1 BZ+CZ

(cybbekT PO)

000 «JTYKOWUJI-HnxHeBomkckHedTb» (IMAO «JTYKOWIT»)

Mm. B. dunaHoBckoro,

CeBepo-KaBka3sckas HedxTerasokoH-
HIT (wenbd AeHcaTHoe

Kacnuickoro mops)

akcnnyatmpyemoe 110,4 0,3 0,4 6,4

000 «JTYKOWUN-Komun» (MAO «JTYKOWI»), 000 «3APYBEXXHE®Tb-a06b4a Xapbsra» (CPIN)

XapbsArmHckoe®,
TumaHo-lNeyopckas HedTsHOe aKkcnnyatnpyemoe 40,4 16,9 0,2 3,2
HI'T (Heneuknin AO)

MAO «CypryTHedpTeras»

TanakaHckoe*, JleHo-
TyHrycckas HI'TI HedTerasokoH-

(Pecnybnuka Caxa AeHcaTHoe skcrnyathpyemoe 98,5 1.1 0.3 S/
(AxkyTmns))
®enoposckoe, HedTerasokoH-
3anagHo-Cunbupckas aKcnnyaTnpyemoe 237,1 43 0,9 9,4
HIM (XMAO-tOrpa) fercarHoe
CeBepo-
32;::Jg%r:gﬁggiéﬂ HedTAHOEe aKkcnnyatnpyemoe 46,5 10,4 0,2 4,6
HI'M (XMAO-Hrpa)
IlaHTopckoe, 3anagHo-
Cubupckaa HITI HeQTEra3okoH- aKkcnnyatnpyemoe 23,9 0,41 0,1 3,8
(XMAO-FOrpa) AeHcaTHoe
PoroxHukosckoe,
3anagHo-Cnbupckas HedTsHoe aKcnnyaTupyemoe 90,3 24,1 0,4 2,7
HI'M (XMAO-Krpa)
PyccknHckoe,
3anapko-Cubupckas HedTsHOEe aKkcnnyatnpyemoe 50,7 7,5 0,2 2,8

HIM (XMAO-KOrpa)
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi Tun CteneHb KaTeropum, MiH T [ons B [obblya B
NPOBUHLNSA OCBOEHHOCTM 3anacax P®, % | 2019r., TbiCc. T
(cy6bekT PO) A+B1+Cy B2+C2
3anagHo-CypryTckoe,
3anagHo-Cunbupckas HedTsHOE aKcnnyatnpyemoe 21,2 3 0,1 2,3
HI'M (XMAO-Krpa)
BbicTpuHckoe,
3anagHo-Cunbupckas HeQTEra3oKoH- aKcnnyaTnpyemoe 28,3 0,3 0,1 2,2
HIM (XMAO-IOrpa) fiericatHoe
MAO «CypryTtHedTterasy», NAO «HK «PocHedTb»
BoctouHo-CypryTckoe,
3anagHo-Cunbupckas HedTsHOE aKcnnyatnpyemoe 80,6 35,6 0,4 3,9
HI'M (XMAO-Krpa)
00O «lasnpom HedTb Wenbd» (MAO «asnpom HedTb»)
MpupasnomHoe,
TMMI_?F'HO -(I'Ime:rcl)chgkaﬂ HedTsHOe aKkcnnyatmpyemoe 47,9 21,3 0,2 3,1
bapeHueBa mops)
JonruHckoe, TumaHo-
(mnei:(c)t?%?:el:ggea HedTsHOe pasBefblBaeMoe 0,9 234,9 0,8 0
Mops)
000 «lasnpomHedTb-AMany» (MAO «[a3npom HePTb»)
HoBonopTtoBckoe, HETErasoKoH-
3anagHo-Cunbupckas aKcnnyaTnpyemoe 184,6 24,7 0,7 6,7
HIT (SHAO) AeHcaTHoe
00O «lMasnpomHedTL-OpeHbypr», OO0 «lMasnpom gobeiva OpeHbypr» (MAO «Masnpomy),
AO «HedTbMHBECT»
OpeHbyprckoe™, Bonro-
Ypanbckaa HITI
(Openbyprekas HEQTErasoKoH- | . oy aTupyemoe 186,8 40 0,7 1,9
obnacTtb) AeHcaTHoe
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHas Tun CTteneHb KaTeropum, MiH T Hons B Hobblya B
NPOBUHLNSA OCBOEHHOCTM 3anacax P®, % | 2019r., TbiCc. T
(cy6bekT PO) A+B,+C, B,+C2
AO «[l"asnpomHedTb-HoabpbckHedTeras» (MAO «MasnpomM HedTb»)
CyTopmuHckae, HedTerasokoH-
3anagHo-Cunbupckas aKcnnyaTnpyemoe 79,2 11,3 0,3 11
HI (SHAO) AeHcaTHoe
AO «l"asnpom gobbiya Ambypr» (MAO «lfasnpomy)
AMOyprckoe”, Hed TerasokoH-
3anagHo-Cnbupckas aKkcnnyatnpyemoe 35,2 248,9 0,9 0
HIT (SHAO) AeHcaTHoe

00O «lasnpom gobbiva Yperron» (MAO «Masnpomy»), AO «ApkTukrady» (MAO «HOBAT3IK», MNMAO «lMasnpom HedTb»),
AO «PocnaH UHTepHewHn» (MAO «HK «PocHedTb»), OO0 «HOBATOIK-HOpxapoBHedTerasy,
OO0 «YpeHromckas rasosas komnaHusa» (NMNAO «HOBAT3K»), OO0 «CesepHedTb-YpeHron» (AO «MXK «EBpoxum»)

YpeHromnckoe®,

3anagHo-Cunbupckas HETErasokoH- aKcnnyaTnpyemoe 65,8 2449 1 0,1
HIT (SHAOQ) AeHcaTHoe
HK «Canbim NMetponeym OesenonmeHT H.B.» (INMAO «lMa3npom HedTb,
Shell (Bennkobputanusa, Hngepnangbl))
3anagHo-CanbiMckoe®,
3anagHo-Cunbupckas HedTAHOE aKcnnyaTnpyemoe 40,3 14,1 0,2 2
HI'M (XMAO-Hrpa)
MAO «TaTtHedTb» um. B. [1. WawwnHa (MAO «TaTtHedpTb»)
PomalukunHckoe*,
Bonro-Ypanbckas HITI
(Pecnybnuka HedTsHOEe aKkcnnyatnpyemoe 179,1 39,9 0,7 14,8
TatapctaH, Camapckas
obnacTtb)
Hoso-Enxosckoe,
Bonro-Ypanbckas HITI
TaTar()ZTe::}/ggI:A?pCKaﬂ HedTAHOEe aKcnryaTnpyemoe 51 12,2 0,2 2,9
obn.)
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UTC 28-2021

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi Tun CteneHb KaTeropum, MiH T [ons B [obblya B
NPOBUHLNSA OCBOEHHOCTM 3anacax P®, % | 2019r., TbiCc. T
(cy6bekT PO) A+B1+Cy B2+C2
OAO «CnaBHe(pTb-MernonHedTeras» (INMAO «HK «CnaBHedTb»)
BaTtuHckoe, 3anagHo-
Cubupckaa HITI HedTAAHOE aKcnnyaTnpyemoe 93,1 30,1 0,4 2,7
(XMAO-Krpa)
OAO «O6bHedTerasreonorms» (NMAO «HK «CnaBHedTby), OO0 «['yCTOpEYEHCKUA y4aCTOKY
Tannakosckoe*
3anagHo-Cunbupckas HedTsHOE aKkcnnyatnpyemoe 128,9 23,2 0,5 2,4
HI'M (XMAO-Krpa)
000 «APIEO» (NMAO «HOBAT3K»)
Apyanenckoe, 3anagHo- HedhTEra3oKkoH-
CI/I6(I/IpCKa($I) )HFI'I neHcaTHoe aKcnnyatnpyemoe 34,8 0 0,1 3,1
AHA
AO «TanmblpHedTeras» (OAO «TanmbipHedTerasreonormnsa»), OO0 «HI'X-Hegpa», NAO «HK «PocHedTb»
MNansaxckoe, 3anagHo-
Cwubupckaa HI'TI HedTsHOE pasBedbiBaeMoe 82,2 1131,4 3,9 0
(KpacHosipckum kpamn)
000 «WMpkytckasa HedpTaHaa komnaHus», OO0 «TuxookeaHcku TepmuHany, AO «MHK-3anag»
ApakTtnHckoe, JleHo-
TyHrycckaa HITTI HeQTEra3oKkoH- aKkcnnyatnpyemoe 34,9 2,3 0,1 54
(MpkyTckas obnactb) AercartHoe
AO «HwxHeBapToBckoe HIM»
BaH-EraHckoe*,
3anagHo-Cnbupckas HE(PTEra3oKoH- aKcnnyaTupyemoe 151,8 14,5 0,5 1,1
HIM (XMAO-IOrpa) AercarHoe
000 «Hedrerasnpomrex» (AO «HK «HedTtuncay), OO0 «[eoTexHonormsa»
HwxHeuyTuHCKoE™,
TumaHo-lNeyopckas
HIM (ngn%mma HedTsHOEe aKkcnnyatnpyemoe 42,4 57,7 0,3 0

19



UTC 28-2021

Mops)

MecTtopoxaeHue, 3anacbl Ha 01.01.2020 r.
HedTerasoHocHasi CteneHb KaTeropum, MiH T [ons B [obblya B
Twvn 0
NPOBUHLNSA OCBOEHHOCTM A4B.+C B,+C» 3anacax P®, % | 2019r., TbiCc. T
(cybbekT PO) 171 2
3A0 «Hedterasoas komnaHusa «A®by», OO0 «ActpaxaHb-HedTb»
Benukoe**,
Mpukacrmickas HITI HedTsHOe pasBefbliBaeMoe 3 328,6 1,1 0
(AcTtpaxaHckas
obnacTtb)
3A0 «ApkTukwenspHedTeras»
MepabiHckoe, TumaHo-
(mnei:(c)t?csf;el:ggsa HedTAHOe aKcnnyatnpyemoe 63,5 33,9 0,3 0
Mopsi)
KoHcopuunym «3OkcoH Hedteras Jita.»
ApKyTyH-[JarnHckoe®, HedhTEra3oKkoH-
OxoTtckas HI'T1 (wenbd aKcnnyatnpyemoe 77,5 35,2 0,4 5,7
AeHcaTHoe
OxoTckoro mops)
OponTty-mope
(LleHTpanbHbIn 1
*%t:‘;'('}"&”ﬁ’;;)’ ”eg;ﬁ?f:gg” aKCnnyaTMpyemoe 51,8 6,1 0,2 3,5
(wenbd OxoTckoro
Mopsi)
KoHcopuuym «3QkcoH Hedteras Jita.», NAO «HK «PocHedTb»
Yameo, Oxotckasa HITI
(wenbdg OxoTckoro HeQTEra3okoH- aKcnnyaTnpyemoe 32,1 0 0,1 3,8
AeHcaTHoe
Mops)
«CaxanuH OHepgaxkn MHBectmeHT Komnanum J114.»
MunbTyH-AcTOXCKOE,
OxoTckasa HITI HedTerasokoH- SKCTINYaTUPYEMOE 64.2 111 0.2 4.2
(wenbdg OxoTckoro JeHcaTHoe

* YacTb 3anacoB HaxoauTcs B HepacnpeaeneHHom onae Heap. VctouHuk: gaHHble ®IBY «PocreondoHay.
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Ha ocHoBaHUM opuumnanbHOM CTaTUCTUYECKOM OTYETHOCTU MOXHO caenaTb BbIBOA, YTO
TeppuTopuanbHas CTpykTypa pAobblim HedpTn B Poccunckon Pepepaumm nocrnegHue
HEeCKONbKO neT npakTu4yeckn He MeHseTca. Tak, B 2019 r. cratyc KpynHewuwero
HedpTenobbiBalOLLErO permoHa cTpaHbl coxpaHsaeT 3anagHas Cubupb (57,0 % Bcero obbema
Aobblun  Hedtn). TenaeHuus pocta npousdBoacTBa B [lanbHEBOCTOYHOM pErnMoHe Ha
NPOTSHKEHUM HECKOSbKMX NET COXPaHSETCs, YTO BedeT K yKpenneHuo nosvumm BoctouHom
Cubupu n JanbHero BocToka B TepputopuanbHON CTPYKType poccunckon Hedteaobbiun. B
Tabnuue 1.3 npuBegeHa nHdopmaumst 0 AobbliYe HEPTHN B pa3fIMYHbIX perMoHax cTpaHsbl [2].

Tabnuua 1.3 — PermoHanbHas gobblvya HedTU KPYNHENLLMMI KOMNaHnaMu Poccrninckon
depepaumm B 2019 ., MAH T

EBponelickas yacTtb 3anagHasa Cnbupb BocTtouHas Cnbupb un
BUHK DanbHuin ESOCTOK
20191, | +% k20181 | 20191 | %« 2018r. | 20191, | T7 Kr2018
MAO «HK «PocHedTb» 36,7 -1,3 122.1 +1,8 36,4 -1,9
MNAO «JTYKOW» 45,1 +1,1 37,0 -1,3 — -
MAO «TaTtHedTb»
um. B. [. LIJaE*u)MHa 29,8 +1,0 B B B B
MNAO «HK «bawHedTb»
(BoyepHee ob6LleCcTBO 17,3 0,0 1,4 -12,5 - —
MAO «HK «PocHedTb»)
MAO HK «PyccHedTb» 1,3 -7,1 5,8 +1,8 - -
MAO «l"asnpom» 4,3 +2,4 13,8 +6,2 0,2 +100
MAO «CypryTHedTeras» - - 51,4 -0,7 9,3 +2,3
MAO «lMasnpom HedTb» 6,2 +5,1 33,0 -1,8 0,000 -97,2
MAO «HI'K «CnaBHedTb» - - 13,0 -2,3 0,97 +102,5
MAO «HOBAT3K» - - 8,4 +1,2 — -
AO «HedTerasxonanHry» 1,7 +6,3 0,3 0,0 — -

1.3. 9KkoHOMMYeCcKne nokasaTtenu HedpTeAOoObIYM N IKCNOPT HE(PTAHOIO Chipbs

CornacHo ouumanbHOM CTaTUCTUYECKOM OTYETHOCTM Hegpononb3oBaTtenen B Poccum
bonee 4em 3a pecatuneTHun nepuon, B 2019 r. BnepBble 00O3HA4UMNacbL TEHOEHUMUS K
COKpaLLEeHMIO KanuTasnbHbIX 3aTpaTt HepTegoObIBatOLWMX KOMMaHW. Tak, B cpaBHeHuu ¢ 2018
r. cymmapHboin no Poccunckon depepauum obbem KanuTanbHbix BrioxeHun BUHK B
HedpTenobblvy cokpaTtuncs Ha 3,8 % (53,1 mnpa py6.) n coctaBun 1326,4 mnpg py6. Ecnu
NPVHATbL BO BHUMaHWE MPUPOCT OoTpacneBon HedpTeaobblium no ntoram 2019 r., TO MOXHO
OTMETUTb, YTO yAEerbHbIA NOKa3aTeNb KanMTanoBroOXeHnn cH13nncsa Ha 4,2 % (122,9 py6 ./1)
n coctasun 2789,4 py6. Ha 1 TOHHY npousBedeHHOMW B cTpaHe HedTu. Hawmbonee
CYLLLECTBEHHOE COKpallleHne KanuTanoBnoXeHun Habnwgaetca B 3anagHon Cubupwm
(95,7 mnpg py6. unn 10,7 %). B EBponenckon yactn ctpaHbl 3a 2019 r. oTMeyeH pocT
KanutanbHbIX 3aTpaT B HedpTenobbiyy (44,3 mnpa pyd. wnmn 12,5 %). Ha pucyHke 1.2
npuBegeHa gnarpamma pacnpegenenus kanutanbHblx BnoxeHnin BUHK B HedhTegobbivy no
rogam [2].
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PucyHok 1.2 — KanutanbHble BnoxeHna BUHK B HedbTeobbivy, mnpg py6.

Mo NpuyMHe MHEPUUOHHOCTU MPOU3BOACTBEHHbLIX LMKIMOB B HedTenobblve, BBOOA B
3KCNyaTauuio HOBbIX CKBaXXWH UMW CKBaXXMH Be3aencTeytowero ooHaa 3a nocnegHue rogpl B
Lenom no oTpacnun npeobnagaeT pocT IKCnyaTaumoHHoOro goHaa ckBaxuH. o ntoram 2019
r. Takom poct coctasun 1,6 % no otHoweHuto K 2018 r. B permoHanbHOM e paspese pocT
3KCnyaTaunoHHOro hoHaa OTMeYaeTcs Ha BCen TeppuTopum cTpaHbl, Hanbornee 3amMeTHO —
B EBponenckon yactn Poccun n B 3anagHon Cubupw.

B nocnegHue rogbl coxpaHsieTca ycTonumBas TeHOEeHUMS MO YBENUYEHUO ryOuHbI
BHOBb BBOAMMbIX 9KCMMlyaTaUMOHHbIX CKBaXWH, OTpaxatwuwass obuwlee cocTosiHue
NOCTENEHHOro yXyALeHUs CTPYKTYpbl U AOCTYMHOCTU pa3pabaTbiBaeMbiX 3arnacoB HedTu.

Takke B 2019 r. OTMEYEHO CHWXEHME MPOOYKTUBHOCTN CKBaXXMH SKCMSlyaTauMOHHOIo
doHOa No cTpaHe, 0 YeM, COrnacHoO CTaTUCTUYECKUM AaHHbIM, CBUAETENbCTBYET COKpalleHme
OTpacrneBoro nokasaTensi cpegHero Aeburta cKBaXkuH, garowmx npoaykuuio [1, 2].

OpQHOBpPEMEHHO C 3TUM aKTUMBHO HapawmBalTcsa O06beMbl 3akadkM BoAbl [ONS
nogaepxaHusi nnactosoro gasneHusi. B 2019 r. o6bem rogoBon 3akayku Ans nogaepxaHus
nnacToBoro gasrneHusi B uenom no Poccuickon ®epepaummn goctur 3763,5 MNH T, 4YTO Ha
8,7 % (301,6 mnH T) BonbLue, yem B 2018 T. [2].

Ha akcnopT HanpasnsieTcs 6onee NoNoBUHLI A0BLITOO Chipbs Y MPOAYKTOB NEPBUYHON
nepepabotkn. CymMmapHbIi BbIBO3 POCCUMCKOM HeMTU C TaMOXeHHOW 30Hbl Poccuiickomn
depepauum, cornacHo odumumanbHbiM CTaTUCTMYECKMM AdaHHbIM, B 2019 r. coctaBun
266,5 mnH T [2]. ExxerogHbii pocT 06bEMOB 3KCNOPTa M3 CTPaHbl Ha MPOTSXXEHUN HECKONBbKMUX
neT MOXHO OTMETUTb BO BCEX KaTEropusix Npon3soantenen, Ho Hambonee MHTEHCUBHbIA POCT
aKkcnopTa HedTK obecnevnBaeTcst He3aBUCUMbIMU HehTeL0ObIBAOLLMMIN KOMMIAHUSIMUA.

OCHOBHbIM HanpaBfeHMeM NOCTaBOK HedTN TpaaMLMOHHO OCTaeTcsl pblIHOK EBponsbl,
OAHAKO 00NSA AaHHbIX NOCTABOK 3a nocregHune rogabl cHxkaeTtcs: B 2019 r. Obino oTnpasnieHo
54 % 3KCnopTMPYEMOrO Cbipbsl, YTO MEHbLLE aHanorn4Horo nokasartend 3a 2018 r. Ha 4,8 %.
MpuMepHO TpeTb POCCUMACKMX IKCMOPTHBIX MOCTABOK HeTU HanpaBnseTcss B asvaTtckue
CTpaHbl, Cpean KOTOPbIX NuAanpyloLLee nonoxeHve saHnmaet Kutan.
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1.4. OcHoBHas npoaykuus HeTeaoObIBaloLWen oTpacnu

B npouecce gearenbHocTn HedbTenoObIBaOLWMX NPEANPUATUIA HA MOBEPXHOCTb 3EMIN
n3BrekaeTcs HedpTerasoBoasiHad CMeCb, KOTopasi NPOXoANT NOAroTOBKY (06paboTKy) € Lernbio
nony4yeHnss ToBapHon npoaykuun. OCHOBHbIMW BuMAAMW NPOAYKLMM OTpacnn SBMASAIOTCA:
HedTb, NOArOTOBIEHHAsA K TPAHCMOPTMPOBKE U (MNK) Ncnonb3oBaHuto (HedTb 06e3BOXEHHas,
obecconeHHasa u crabunmampoBaHHasg), rad HedTAHOM MOMYTHbLIA (ra3 ropyYmMn HeTAHbIX
MECTOPOXAEHWI), a Takke rasbl HePTAHbIE N yrNeBogopoabl razoobpasHble npoyne, Kpome
rasa roplyero nNpuUpPOLHOro, W Ap., Noflydaemble Ha MNpOMbICie (Ha3BaHUA NPOAYKLUK
npuBegeHbl cornacHo OKIA 2 OK 034-2014 (KIMEC 2008)).

1.5. OcHOBHbIe 3KOoNorm4yeckme npobnembl HechTeaoOObLIBaIOWEN OTPACnM

TexHonornyeckue npouecchl HepTegobbiBatoLwen oTpacnu (gobwelva, cbop, TpaHCNopT,
XpaHeHue n nepepaboTka HeTN 1 ra3a B yCroBMAX NPOMbICNA) OKa3bliBalOT BO3AENCTBME Ha
BCE KOMIMOHEHTbI OKpyXawwen cpefbl. HedpTb, yrneBogopoaHble KOMMOHEHTbI HedTw,
3arpsA3HeHHble CTOYHble BOAbl, OTXOAsALWME rasbl, OTXOA4bl MPOM3BOACTBA OKa3blBalOT
HeraTMBHoe BO3JeNCTBME Ha BO34yX, BOAy, No4By WM akocuctemy B uenom. C yyetom
MacwTaboB npou3BoacTBa Ha Tepputopum Poccuiickon depepauum CHuxXeHne obbemoB
SMUCCUI 3arpsa3HALLMX BEWecTB U 0b6pa3oBaHMa OTXOO0B SABMSETCS BaXXHEWLWen 3ajaden,
cToswen nepea HedpTeaoObIBaOLWEN NPOMbILLIIEHHOCTLIO CTPaHbI.

OcHoBHble MOKasaTenu AedatenbHOCTU HedTeaobbiBaroWmMX npeanpuaTnin B obnactu
OXpaHbl OKpy>KatoLLen cpeabl Mo AaHHbIM rocyaapcTBeHHOro Aoknaaa «O cocTosiHMM 1 06 oxpaHe
oKpyxatowen cpefbl Poccuiickon ®epepaumm B 2019 rogy» [6] npuBeaeHs! B Tabnvue 1.4.

Tabnuua 1.4 — lNokasatenu geatenbHOCTM HepTegobbIBaOLWMX KOMMAHU B obnactu
OXpaHbl OKpy>KatoLLen cpeabl

[Nokasartenb Ea. SHadenne
n3mepeHus 2018 . 2019r.
BanoBbi BLIOPOC B aTMOCEPHbIN BO3OYX T 4 989 935 | 4 886 487
3arps3HALMX BELLIECTB
YnoBneHo 1 06e3BpexeHO 3arpA3HALWLNX T 122 987 263 563
BELLEeCTB
Mcnonb3oBaHo BOAbI ThiC. M3 2 354 426 | 2 388 222
BogooTBeaeHne B NOBEPXHOCTHbIE BOAHbIE OO BEKTHI ThiC. M3 161 446 165 341
BooootBegeHne B Nog3eMHble rOPU30HTbI Thic. M3 | 1072936 | 1064 540
O6bem 060pOTHOM BOAbI Thic. M3 | 3021382 | 3284019
O6bemM NOBTOPHO MCMONb3yeMOW BOAbI T 1447 216 | 1453 757
O6pa3oBaHo 0TX040B T 10 878 7 074 847
279
Mcnonb3oBaHO OTXO40B T 5812101 | 5218 466
O6e3BpexeHO 0TX0O0B Ha NpPeanpuUsaTUmn T 572 450 575123
lMnowagb HapyLLIEHHbIX 3eMefnb Ha Ha4yano roga ra 607 675 574 190
[nowagb HapyLWeHHbIX 3eMesib Ha KOHel, roga ra 569 143 603 212
[Mnowanb pekynbTUBUPOBAHHbLIX 3€MeIlb ra 54 305 54 701
Nnata 3a HeraTMBHOE BO3OENCTBUE Ha MIIH py6. 1731 2011
OKpYyXarLlyto cpeay
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MokasaTenb EA. SHauenve
n3mepeHusa 2018 . 2019r.
MHBecTnumm B OCHOBHOW KanuTarn, MIIH py6. 102 208 85 389
HanpasriseMble Ha OXpaHy OKpy>XatoLlen cpeabl

OcHOBHbIe 3arpssHsoLLne BelecTBa, garowme HambonbLlumin BKNag B BarioBbIn 00beM

BblIbpocoB npu LwTatHoM pabote HedpTenobbIBalOWEro npeanpusTvsi, nNpeacTaBlfieHbl B
Tabnuue 1.5. bonee 40 % Bcero obbema BLIOPOCOB NPUXOAUTCS Ha Yyrnepoga OKCcuA,
CYLLECTBEHHbIA BKMNa[ OKa3blBalOT MpeferibHble YrneBooopoabl, OMOKCUA Cepbl, OKCUMAbI
a3oTa, MeTaH U yrnepog (caxa), Ha JOM0 APYrMX 3arpsasHALWNX BELWECTB NPUXOaNTCS YyTb
6onee 1 %.

Tabnuua 1.5 — [Jonsa 3arpsasHsaowmx BewecTts B obwem odbbeme BanoBbIX BbIGpoCcoB

B aTmocdepy

BewectBo [dons B 06beme BanosbIx BbIGPOCOB, %
Yrnepoaa okcung 42,07
Yrnesogopoabl npeaenbHble Ci1-Cs 25,9
[vokeuna cepobl 7,53
Yrnesogopopnbl npeaenbHble Cs-Cio 7,03
[nokcna asoTa 5,83
MeTaH 6,35
Okcupa asoTa 2,98
Yrnepog (caxa) 1,23
Mpoune BewecTBa 1,08

UTOIO: 100

Huxe npueeaeHbl Hanbornee 3Ha4YNMble NCTOYHUKN Bbl6pOCOB 3arpAa3HALWNX BELWECTB

OT OCHOBHbIX TEXHOINOIMYECKUX OOBLEKTOB, pas3MeLleHHbIX Ha MPOMbILUNEHHONM NIoLlaaKe
HedTeaoObIBaloLLEro NPeanpuUaTUs, N ykasaHbl NPUOPUTETHbIE 3arps3HSOLLME BeLLEeCTBa,
BblOpacbiBaeMble B aTMOCHEpPHbI BO3AyX B MPOLECCe AKChnyaTauun:

dakenbHble YCTaHOBKM (yrnepoga OKCcuA, MeTaH, CMeCb MPUPOAHbIX MepKanTaHOoB,
ANOKCMA a3oTa, ANOKCUA, Cepbl, CEpOBOAOPOLA);

An3enbHble reHepaTopbl U ra3oTypOrHHbIE YCTAHOBKM (MPOAYKTbI CXUraHNa TONnunea -
oKcup asoTa, AMOKCMA a30Ta, yrinepoaa okeua, guokecug cepbl, 6eH3(a)nupen);
AbIMOBbIe TPybbl KOTNoarperaTtoB 1 neven nogorpesa (NPoayKTbl CKUraHust Tonnmea -
oKcup asoTa, QMOKCKA a30Ta, yrnepoaa okeua, Anokeua cepbl, 6eH3(a)nnpen);
AbIMOBbIE TPYyObl rasonepekayMBalOMX arperatoB M KOMMNPECCOPHLIX YCTaHOBOK
(MpoAyKTbl cropaHnsa TONSIMBHOIO ra3a — OKCUA a3oTa, ANOKCUA a30Ta, yrnepona okeua,
Anokcng cepbl);

CUCTEMbI ApeHaxa 1 nepekadmBatoime yCcTponcTea (yrneBogopoasbl);

006BbEKTbI 3NEeKTPOCHabXeHUs (MPOAYKTbl CXUraHUS OCHOBHOIO M BCMOMOraTeslbHOro
TONnMBa: yrnepoaa okcua, asota gMokcuna, asoTa okeua, yrnesogopoabl Ci2-Cig, caxa,
aHrMapua cepHUCTbIN, opmanbaerua, 6eHs(a)nmpeH);

aKKyMynsaTopsbl (Mapbl KUCIOTbl CEPHON);

pesepByapbl XpaHeHUs HedhTu (Napbl yrIneBo4oponoB) U Ap.
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TexHonoru4yeckue O0BEKTHI HedTenoObIBaOLWLMX npeanpusTun, jaroLiue
MaKkCMMarbHbI BKNag B obwun o6bem BanoBbiX BbIGPOCOB B aTMocdepy, NpeacTaBneHbl B
Tabnuue 1.5.

Tabnuua 1.5 — MNepeveHb NCTOYHUKOB BbIOPOCOB, Aatolmnx HanbonbLwnin Bknag B
obwmin o6bem BanoBbIX BLIBPOCOB B aTMocdepy

HanmeHoBaHMe NCTOYHMKA BbIOPOCOB 3arpsA3HAOLLNX [donsa nctoyHunka B BanoBomM obbeme
BeLllecTB 3arpA3HALNX BELWECTB, %
"Opu3oHTarnbHbIE N BEpTUKaNbHblE bakernbHble 20,00
yCTaHOBKM
Ma3oTypObuHHbIe anekTpocTaHumm (FMM3AC) un 22,20
ra3oTypbuHHbIE YCTaHOBKM ()
PesepByapbl XpaHeHUs He(pTenpoayKTOB 18,73
TexHonornyeckne KoMnpPeccopHble YCTaHOBKM 9,75
TexHonornyeckmne neym 7,97
HennoTHocTn o6opyanoBaHus 572
MpoayBOYHbIE CBEYN N NMMYNbCHbIE TPYOKM 3,65
KoTenbHble 1,27
[Mpoune NCTOYHUKN 10,71
UTOIO: 100

AgapuliHbie u 3asinoebie 8bI6p0oChl 3a2PSA3HAWUX seuecms
Hegbmedobbigarowux npednpusmud

3annoeble BbIGPOCHI 3arpsi3HSIIOLLMX BELLECTB B aTMOCepy CBA3aHbl C NpOBeAEHNEM
npodmnakTuyecknx paboT Ha HedTe- U rasonpoBogax, cOpPOCOM rasa Ha MpPoAyBOYHblE
CBeYM Npw 3anycke KOTeNbHOro 060pyaoBaHUS, TEXHOMOMMYECKUX NeYen 1 KOMMIPECCOPHbIX
YCTaHOBOK, COPOCOM Ha CBe4y C ra3oypaBHUTENbHONM NIMHUM HEPTEHANUBHbBIX TEPMUHAIIOB,
a Takke CTpaBNMBaHMEM ra3a U3 MEXKOMOHHOIO NMPOCTPaHCTBA Ha UMMYIbCHbIE TPYOKM Ha
NMolWaakax JKChnyaTauMOHHbIX CKBaxkuH. CTpaBnuBaHWe rasa W3  MEXKOMOHHOro
NMPOCTPaHCTBa OCYLLECTBNSeTCS BO M3bexaHne BO3HUKHOBEHMSI MEXKONMOHHOIO AaBrieHns
BbllLE NpeAenbHO AOMYCTUMOW BENWUYMHbI, NMPUHATON MO MecTopoxaeHuto. CTpaBnuBaHue
MEXXKOSOHHOrO hnoraa ocyLLecTBNsSeTC Yepes UMNynbCHyo TpYyOKy (), Koraa gaBneHue B
MEXXKOSTIOHHOM NPOCTPaHCTBE AOCTUraeT onpederieHHOro nokasaHusi Ha aBTOMaTU4eCckoM
MaHOMeTpe, KOTOPbIA MOAKIMOYAETCA K MEXKONOHHOMY MPOCTPaHCTBY CKBaXWHbl 4epes
BEHTUMb. [N CHUXKEHUS NPU3EMHbIX KOHLEHTpaLWiA B palioHe PacrofioXXeHNsi UICTOYHUKOB
BbIOPOCOB 3arpsI3HAIOLLMX BELLECTB U COOMIOAEHMS CAHUTAaPHO-TUTMEHNYECKUX HOPMaTUBOB
3annoBble BbIOPOCHI [AOMKHbI OCYLECTBMATLCA HEOOQHOBPEMEHHO U C [A0CTATOYHbIM
MHTEepBanom BO BpeMeHM Mexay onepaumsimu.
3HauuTernbHble KONMMYECTBa  3arpsi3HSOWMX BELIEeCTB MOryT nonagatb B
OKpY>KatoLLyto cpeay:
— MpuW aBapuM TPAHCMNOPTHbIX CPeACTB;
— Npu pasrepmeTusaLmmn BoAOBOAOB, HedTe- U NPOAYKTONPOBOAOB;
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— TMpU  HapylweHun LernoCTHOCTU TexHonormdeckoro obopygoBaHus U
pe3epByapos;

— npu cbpoce HeOOCTaTOYHO OYMLUEHHbBIX CTOYHbIX BOA B MOBEPXHOCTHbIE
BOAHbIE 00BbEKThI 1 Ap.

Hanbonblwyio onacHOCTb NS OKpyXawwen cpedbl NpeactaBndaAlT aBapuu Ha
TpybonpoBogax, 4TO NPUBOAUT K OMacHbIM MOCNEACTBUAM AN MOYBEHHOMO MNOKPOBA,
NMOBEPXHOCTHbIX BOAHbLIX 0O BEKTOB, FPYHTOBbLIX BOA M aTMOCKEPHOro BO3ayxa.

[ns CHWKEHUs pUCKOB BO3HUKHOBEHNSA aBapUMHbBIX CUTyauun Ha HedTeaobbiBatoLLMX
npeanpusaTMaX npeaycMOTPEH KOMMIIEKC TEeXHONOrMyeckux MepornpusaTUN MO MNOBbILLEHUIO
HaOeXHOCTN paboTbl HEPTENPOMbBICIIOBbLIX 0OHEKTOB 1 COOPYXEHUN.

CmoyHble 800kl

Ha HedTenpombicnax obpasyloTcs  cnegylowme  BuAbl  CTOYHbIX — BOA:
NPOV3BOACTBEHHbIE, XO3SIMCTBEHHO-ObITOBLIE M MOBEPXHOCTHbIE (BKNOYas OOXOEBble W
Tanble).

[Mpon3BOACTBEHHbIE CTOYHbIE BOAbI BKMOYAKOT NOMNYTHO O0ObLIBAEMYIO MNNAacTOBYHO
BOAY, OTAENSEMYIO OT YrNeBOAOPOAHOIO Chipbs B TEXHONOIMYECKOM MpoLecce, CTOYHbIE BOAbI
OT NPOMbIBKM U OXNaXOeHUs1 TEXHONOrMYeckoro obopygoBaHus.

lNoBepXHOCTHbIE BOAbI coAepKaT 3Ha4YMTeNbHbIE KONNMYECTBA 3arpsA3HALLNX BELLECTB,
CMblBaeMbIX C MOBEPXHOCTU 3eMfM Ha MPOU3BOACTBEHHbIX Mrowankax. 3arpsisHeHHble
NMOBEPXHOCTHbIE BOAbI HANPaBNAT ANA nocnenyowen 04NCTKN COBMECTHO UNKU pasaernibHo C
NPOV3BOACTBEHHbLIMU CTOYHBIMU BOAAMM.

OCHOBHbIMM 3arpsI3HAIOLWNMM BeLecTBaMU B CTOYHbIX Bogax HedTepobbiBaroLmx
npeanpusaTUn ABNAOTCA B3BELLUEHHbIE BeLLeCcTBa U HeddTenpoayKTbl.
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Pasgen 2. OnucaHne OCHOBHbIX U BCOMoOraTesibHbIX
TeXHOJNIOrMYeCKUX YCTaHOBOK (NMpoLeccoB), AeMCTBYHOLMX

B HacTosilee BpeMsA Ha He(TefoObIBalOWMX NPeaAnpUATUAX
Poccunckon ®epnepauum

JkcnnyaTaums HedpTaHbIX, HepTerasoBblX, ra3oHETAHbLIX U He(pTErazoKoOHAEHCATHbIX
MECTOPOXAEHUN NpeacTaBnseT cobor KOMMIEKC Mep, HanpaBrfieHHbIN Ha W3BMEYeHue u3
Heap YrNeBO4OPOAHOrO Cblpbsi, KOTOPbIA  3aBUCUT OT MNPUPOAHBIX XapakKTepUCTUK
paspabaTtbiBaeMOro MectopoxageHus [7-15].

C uenbio onpegeneHns TEXHOMOMMYECKMX npoueccoB, 0b6opyaoBaHNSA, TEXHUYECKUX
cnocoboB, METOLOB B KAYECTBE HaUMyYLUIMX AOCTYMHbIX TEXHONOMMN Ans HedpTeaobbIBatoLwen
oTpacnM MNPOMBILLIIEHHOCTM  HeobxoAMMO  paccmaTpuBaTb  Mepuon — 3KcnnyaTauuu
MECTOPOXAEHUA, KOTOPbIW B COOTBETCTBMM C 0OOMacTbl0 NPUMEHEHUA HacCTOSLEro
cnpaBoyHuka HAOT BkNoYaeT TexHosorMyeckme atanbl/TEXHONOMN  (TEXHONOrM4yeckue
npouecchl)/TexHonornyeckne  yctaHoBkm (06bekTbl, obecneuyvBarolimMe peanusauuio
TEeXHosormm), npueseaeHHble B Tabnuue 2.1.
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Tabnuua 2.1 — OCHOBHbIE TEXHONOrM4Yeckme atanbl 4oOblun HedPTH

Ne OcHoBHbIe TexHonorm/TexHonorn4yeckme o
TexHonornyeckme yctaHoBKM/06bEKTbI, 0becneyvnBaroLLne peanm3aLmo TEXHONOrn

n/n TexHonorn4yeckme artarnbl npouecchbl

1 | Aobblya, cbop un [obbl4a He T POHTaAHHBIM [o6biBalowime ckBaxMHbl C (POHTAHHOW apmaTypon, namepuTenbHas

TpaHcnopT
npoaykumm
HedTSAHbIX CKBaXXUH

crnocobom

YCTaHOBKa, ApPEHaXHble eMKOCTU, YCTaHOBKa A03MPOBAHUA peareHToB,
BblKMgHasa NUHUA (BblkMgHOM TpybonpoBoa), HaCOCHO-KOMMNPECCOPHbIE
Tpy6bl, Nakep

[o6blva HedpTn MeToaoM
rasnudTHOM aKkcnnyaTaumm

[o6biBalowme ckBaxmHbl C (POHTAHHOW apmaTypon, namepuTenbHas
yCTaHOBKa, ApeHaXHble eMKOCTWU, YCTaHOBKa A03UPOBaHUA peareHToB,
HedpTecOOpHbIN KONMEKTOpP, ra3onpoBo nogayu rasa, YCTPOMCTBO MO
perynupoBaHunio pacxoga rasa, HaCOCHO-KOMIMPECCOpHble Tpyobsbl,
cucTema NyckoBbIX M paboymnx KnanaHoBs, Nakep

[o6blva HePTN C NPUMEHEHMEM
YCTaHOBOK 3/1EKTPONPUBOOHbBIX
nonacTHbIX HACOCOB

[obbiBalowme CckBaxuHbl C (POHTAHHOW apmMaTypon, n3mMepuTeribHas
yCTaHOBKa, ApeHaXHble eMKOCTW, YCTaHOBKa A03UPOBaHUA peareHToB,
BbIKMOHAA NTMHUSA, CTaHUMS ynpaBneHus, NOBbILWaLWmm TpaHcopmatop
MacnsHbIN ANA NOrpy>KHbIX HAacocoB, GOk TenemeTpuu, TpaHchopma-
TOpHasa NoACTaHUMs, NOrPYXHOW anekTpoaBuraTenb, ONacTHbIE HACOC,
kKabenbHas NMHUSI, HACOCHO-KOMMPECCOPHbIE TPYObI

[o6blva HePTN C NPUMEHEHNEM
LUTAHroBbIX MYOUHHBLIX HACOCOB

[oGbiBalowme ckBaxmHbl C (POHTAHHOM apmaTypon, MamepuTenbHas
yCTaHOBKa, ApeHaXHble eMKOCTW, YCTaHOBKa A03UPOBAHUSA peareHToB,
BblKMOHasA NNHKS, CTaHOK-Kavarnka, cTaHums yrnpaBneHus,
TpaHcopMaTopHasa NOACTaHUMSA, NITYHXEPHbIN HACOC, KOFIOHHA LUTaHT,
HaCOCHO-KOMMPECCOPHbIe TPyObI

[o6bl4a HePTN C NPUMEHEHMEM
NOrPY>XHbIX BUHTOBbLIX HACOCOB

[obbiBalowme CckBaxuHbl C (POHTAHHOW apmMaTypon, n3MepuTenbHas
yCTaHOBKa, ApeHaXHble eMKOCTW, YCTaHOBKa A03UPOBAHUSA peareHToB,
BblKMOHasA nHWS, cTaHums ynpaBrieHus, NOBbILLAKOLLMN
TpaHchopmaTop, 6nok TeneMmexaHukm, TpaHcopmaTopHas
noACTaHUMsA, MOrpy>KHOM BUMHTOBOWM HACOC, HACOCHO-KOMMPECCOPHbIE
Tpybbl

Hobblya HepTN C NPpUMEHEHNEM
NOrpy>XHbIX AnadparmeHHbIX
HacocoB

[obbiBatoime CKBaXWHbl C (POHTAHHOW apMaTypon, uameputenbHas
YCTaHOBKa, APEeHa)XHble €MKOCTW, YCTaHOBKA A03MPOBAaHUS peareHTos,
BblKMOHAA NUHUA, CTaHUMNA ynpaBreHusi, NoBbIaoLWmnn TpaHcgopmaTop,
OnoK TenemexaHuku, TpaHcopmaTopHas MOACTaHUMS, MOrPYXXHOM
anadgparmMeHHbIn Hacoc, kabenbHasi NMHUSA, HAaCOCHO-KOMMPECCOpPHbIE
TpyObI
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Ne OCHOBHbIe TexHonorm/TexHonorn4yeckme o
TexHonornyeckme yctaHoBKW/06bEKTbI, 06ecneyvnBaioLLne peanm3aLmio TEXHONOrNn
n/n TexHonorn4yeckme artanbl npouecchbl
C6op 1 TpaHcnopTMpOBKa [MpombicnoBble TpybonpoBOAbl HAA3EMHOIO, HA3EMHOMO M MOA3EMHOrO
NPOAYKLMN CKBaXKWH NCNONHEHNN
YcTaHOBKa BBOAA peareHTa B TpybonpoBog
MynbTudasHas HacocHasi CTaHUMs
O6orpeB TpybonpoBoaoB
Cuctema npepoTtBpalleHns rmgpatoobpasoBaHus
2 | MNMogrotoBka HedTH, MoarotoBka HedTH [ OXMMHasi HACOCHasi CTaHLMS

rasa v Bofbl

YcTaHoBKa npegBapuTenbHoro cbpoca nnactoBoun BoAbl

YcTaHoOBKa KOMIMMEKCHOW NOArOTOBKN HETH

MobunbHas ycTaHOBKa No4roToBkW HeddTU 1 rasa

YcTaHoBKa cTabunusauum HedTur

LleHTpanbHbIN NyHKT cbopa

NMoarotoBka BOAbI

YcTaHoBKa NoAroToBKM NonyTHO400bIBaeMoOn BOAbI

MoaroTtoBka rasa

YcTtaHoBKa (KOMMMEKCHOW) MOArOTOBKM MOMYTHOrO HedTSHOro rasa,
yCTaHOBKa OCYLLKW rasa

YcTtaHoBKa agcopbunoHHon n abcopbunMOHHOM OCYLLKN

Cuctema cbopa, XpaHeHMst M OTKaYKU CXUKEHHbIX YrrneBOAOPOAHbIX
rasoB (CXKWXEHHble YrneBodopoaHble rasbl, HeCTabunbHbIV KOHAEeHcaT)

YCcTaHOBKa HW3KOTEMMNEpaTypHOM cenapauun, YCTaHOBKA  HU3KO-
TemnepaTypHON KOHOeHcauuu

KomnpeccopHass  cTtaHuusi, cenapaTtop, annapat  BO34YLUHOro
oxnaxgeHus

C6poc n cxxuraHne roproumnx
rasos (napos)

rOpI/I3OHTaJ'IbeIe, BepTuKaribHble, COBMELLEeHHblIe d)aKeJ'Ibele CUCTEMBbI

KoHTpornb 1 yyeT rasa, HedTn un
BOAbI

Cuctema n3amMepeHmna Konum4yectea W nNapamMmeTpoB ras3a, Cucrtema
n3mepeHmna Komnum4yectea Wu nokasaTtenenm kadectBa HerTI/I, cucremMa
n3MepeHna Kormn4dectea ” nokasaTenen KkadectBa BOAbl Unn r|p|/|6opb|
ydyeTa BoAbl

XpaHeHue HedpTH

PesepByapHbivi napk, bydepHble eMKOCTH

YcTaHoBKa yrasnMBaHuga nerknx gopakummn yrinesogoponos

ABTOMaTM3MpOBaHHa$I Ccnctema HaJimBa

LleHTpanbHbI NYHKT c6opa, NpUeMo-CAaTOuHbIN NYHKT
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Ne OcHoBHbIe TexHonormm/TexHonornyeckme &
TexHonornyeckme yctaHoBKW/06bEKTbI, 06ecneyvnBaioLLne peanm3aLmio TEXHONOrNn
n/n TeXHOoJorm4yeckmne atarbl npouecchbl
Wcnonb3oBaHue BblpaboTka aneKkTpoaHeprum [a30TypbuHHas aNeKkTpoCcTaHums, ra3onopLUHeBas ANeKTPOCTaHUMSA
3 | monyTHoro BblpaboTka TennosHeprum KoTenbHas, TennoreHepaTop, Neyn nogorpesa Bogbl
HedTAHOro rasa MogroToBka HedTH MoporpeBaTtene HeMTM (NPAMOro HarpeBa; C MPOMEXYTOYHbIM
TENIOHOCUTENEM; C KOMOMHMPOBAHHBIM HAarpeBOM)
TpaHcnopTupoBka HedpTH MoporpeBaTtene HeMTM (NPAMOro HarpeBa; C MPOMEXYTOYHbLIM
TENOHOCUTENEM; C KOMOMHMPOBAHHBIM HAarpeBOM)
Mepenaya rasa Ha Tpyb6onpoBoabl, 060pynoBaHMe NOArOTOBKM rasa (cenapatop, Komnpec-
rasonepepabatbiBaloLme 3aBobl | COp, annapaT BO34YLIHOro oxXnaxaeHus, rasonepekadmsaroinmm arperar)
Mopaya rasa B cuctemy Tpy6onposBoabl, 060pynoBaHMe NOArOTOBKM rasa (cenapatop, Komrpec-
MarucTparnbHbIX TPybonpoBo4OB | COp, annapaT BO3AYLIHOIo OXfaXaeHusl, razonepekaymsatolimm arperar)
O6ecneyeHune 6esonacHoctn | ObopyaoBaHMe  AnNs  OCYLLECTBIEHUS nognopa  dakenbHbIX
rakenbHbIX CUCTEM KOnnekTopoB, Ana obecneyeHus OeXypHOro ropeHust (cenapatop,
rasonpoBof, ropesnioyHble YCTPOUCTBA)
(THeepm“:E:i%aai l)/l/;l,/lnmsaumq O6opyooBaHne aOnst TepMUYECKOW yTunmsauuun (HenTpanusauum,
0BE3BPEXMBAHME) 06e3BpeXnBaHnsa) HErOPHOYNX MPOMBILLNIEHHbLIX CTOKOB (CTOYHbIX BOA)
nyTeM KOHTAKTHOro Harpesa; obopyaoBaHve Ons nogorpesa paboyero
NPOMBILLNIEHHbIX CTOKOB
areHTa (nogroBapHasi Boaa, pacTeop)
(MPOMBILLNEHHBbIX CTOYHBIX BOA)
Mcnonb3oBaHme NonyTHOro H
HEWTSIHOTO ra3a Ans arHetaTtenbHble rasoBble CKBaXkuHbl, TpybonpoBoabl, obopyaoBaHue
NOMIEPKAHIUS NNACTOBOrO NOArOTOBKM rasa (cenapatop, KOMMpeccop, annapart  BO3AYLIHOrO
naBNeHs (3aKkavka B NNacT) OXNaXkaeHus, razonepexkadnBaroLLnin arperar)
3akayka rasa B NOA3EMHbIE CkBaxuHbl,  TpybonpoBoabl, obopydoBaHWe  MNOArOTOBKM  rasa
XpaHunuiia rasa (cenapatop, KoMmnpeccop, annapat BO3AYLWHOMO  OXNaXaeHus,
rasonepexkavvBaloLnn arperar)
MopoepxaHue 3akayka Bofbl B nracT HarHeTtaTtenbHble ©  BOA03abOpHbIE  CKBaXWHbl  C  3amnopHO-
4 | nnacrtosoro perynupytowien apmaTtypon, 6noknm rpebeHOK C TexXHONOrMyeckum
AaBneHns obopyaoBaHMeEM, N3MEPUTENbHbIE YCTPOMUCTBA

BnoyHass kyctoBass HacocHasi CTaHUMs C LIEHTPOOGEXHbIM HacoCOoM,
TexHonornyeckum obopygosaHvem n Tpybonposogamu

BrioyHaa KycTtoBas HacocHaa CTaHUUS C rOPU3OHTaNlbHOW HaCOCHOW
YCTaHOBKOW, TEXHOMNorn4yeckum obopyaoBaHMeM U TpybonpoBogamm
(ANnsa NoKanbHOro yBenuyeHus AaBneHnsa 3aKkadku)
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Ne OcHoBHbIe TexHonorm/TexHonorn4yeckme o
TexHonornyeckme yctaHoBKW/06bEKTbI, 06ecneyvnBaioLLne peanm3aLmio TEXHONOrNn
n/n TexHonorn4yeckme artanbl npouecchbl
HacocHas cTaHuMsi nnactoBoM BOAbl C MAYHXEPHbIMWM HacocamMu,
TEXHOSI0rM4yecknum obopygoBaHmem n Tpybonposogamm
CenapaTtop, NeckoynoBuUTENb
bydep-gerasaTop, cuctema Harpesa BoAbl
Lypdhansa 3akaykun Bodbl B NnacT
MexXcKkBaXkMHHasi nepekayka [Ans  3akayku nniactoBon BOAbl U3
BOA03ab0pHbIX B HAarHeTaTesbHble CKBaXXMHbI
BHyTpuckBaXxnHHas nepekayka ans 3akadkym nnactoBown BoAbl U3 nnacra
B NnacT B npefenax 0OgHOW CKBaXXWHbI
YyeT npoaykuum YyeT HeddTK 1 rasa [Mpnemo-caaToYHbIA NYHKT
5 | Nepen nepenaden Cuctema wu3MepeHus KonuMyecTBa WM MapamMeTpoB rasa, cucrtema
notpeburtento N3MepeHNs KonMYecTBa 1 NokasaTenien ka4ecrTsa HedpTn
Y3en yyeTta HedpTH
Y3en yyeTta rasa
[obbiva Mopckas gobbiva Mopckas HedTsHas nnatopma ¢ TeXHONorndeckum obopyaoBaHnem
6 | yrnesogoponoB Ha
MOPCKOM U

OKeaHCKOM wernbde
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2.1. fo6blya, cOop M TPaHCMOPT NPOAYKLUMN HE(PTAHBLIX CKBAXUH

Mpu oobbive yrneBogopoOaHOMo Chipbs NPUMEHSIOT pasfnyHble cnocobbl noagbema
XNOKOCTU N3 CKBaXKUHbI. Bbibop cnocoba [o0biun yrneBogoOpOAHOro Chipbs 00YCrOBEH
reonoro-TeXHMYeCKUMM XxapakTepmcTnkamm nnacta n uU3nKo-xmmMmn4eckMmmn CBOMCTBaMm
dontonaa.

2.1.1. fobbiya Heghmu ¢hoHMaHHLIM MemodoM 3Kcnsyamayuu

OcBOeHMEe HOBbIX MECTOPOXAEHWW, Kak NpaBuro, OCYLLEeCTBNSAKT C WUCMOfb-
30BaHMeM poHTaHHoro cnocoba gobbiun. Cnocob He TpebyeT cnoxxHoro obopyaoBaHus
M OONOSNHUTENbHbIX 3aTpaT 3SHepropecypcoB, npouecc noabemMa MpoAaykTa Ha
NOBEPXHOCTb NMPOUCXOANT 3a CYET M3ObITOYHOrO AABNEHUS B CaMON HEPTAHOWN 3anexu.

[ocTtonHcTBa hoHTaHHOro cnocoba:

— TMpOCTOTa 1 BbICOKasA HaEXXHOCTb;

— TEeXHUKO-3KOHOMUYecKas 3(pPeKTUBHOCTD;

— rMbKoCTb B YyMpaBrieHMM npoueccamMn OTKaYKK, BMOTb 4O BO3MOXHOCTU

NMOJSTHOM OCTaHOBKMW;

—  MPOAOIMKUTENBHBIN MEXPEMOHTHbIM MHTepBan paboTel 060pyaoBaHUS.

HepoctatkoMm  (poHTaHHOro cnocoba aKcnsyatauum  CKBaXMH — SBMsieTcs
HeobXoaUMOCTb NoaAepXXaHUsA CpaBHUTENBHO BbICOKOIO AaBreHnsa Ha 3aboe CKBaXKUHbI,
ocobeHHo npu 6onbLuon 06BOAHEHHOCTU NPOAYKUNN U BBICOKOM YCTbEBOM JaBIIEHUN.

2.1.2. fobbiya Hegbmu memodom 2a3nugmHou 3Kcnayamayuu

MasnudpTHaa akcnnyaTaumsa CKBaXWH npeacTtasBnder cobom nornveckoe
NpoAoSDKeHNe (POHTAHHOW JKcnnyaTauuu, Npu 9TOM HedocCTalllee KONMM4yecTBO rasa
ANs nogbema XUAKOCTU LOMONHAKT SHepruen rasa, 3akayMBaemMoro B CKBaXXUHY C
NOBEPXHOCTN, B pe3ynbTaTe NpPoOMCXOOUT UCKYCCTBEHHOE (POHTaHMpOBaHWE, KOTopoe
Ha3bIBalOT ra3fiMPTHBIM NOABEMOM.

B 3aBucMMOCTM OT HanpaBfeHus nodadn rasa pasnuyarT KOSMbUEBY U
LeHTpasrbHyl0 CUCTEMbl NOABLEMHMKOB. [Npn KOMbLEBOW CUCTEME ra3 3akadmBalT B
KonbLeBoe (3aTpybHoe unm MmexTpybHoe) NMpoCTpaHCTBO, a Mpu LEeHTpanbHOW — B
KOJTOHHY HacoCHO-komnpeccopHbix Tpyd (HKT). Kak npaBuno, rasanngTHble CKBaXXUHbI
paboTaloT no konbLeBoun cucteme [8J.

BaxHenwum anemeHTOM 0060pyaooBaHUA rasnMTHbIX CKBaXWH SBNSAKOTCS
rasnuM@THbIE KNanaHbl, pa3MeLlaemMble Ha KOJTOHHE HAaCOCHbIX KOMMNPECCOPHbIX Tpyb B
crneumanbHbIX  3KCUEHTPUYHbIX Kamepax (MaHgpensx). [asnudTHble KnanaHbl
nepenyckarT ra3 ¢ 3aTpyobHoro npoctpaHcTBa B konoHHy HKT Ha 3agaHHoun rnybuHe B
3aBMCUMOCTW OT [aBfeHus B 3aTpyOHOM NpOCTpaHCTBE, AaBneHnsa ctonba XngkocTtu B
HKT 1 nepenaga gasneHus mexay HUMN.

TexHonornyeckasi cxema rasfiuipTHON CUCTEMbI C 3aMKHYTbIM LIMKNOM BKNOYaeT
B cebs rasnuTHble CKBaXxuHbl, cCOOpHble TpybonpoBOAbl, YCTAHOBKY MNOLrOTOBKU
HedTW, KOMNPECCOPHYK CTaHLUMI0, YCTAaHOBKY NOAroTOBKM rasa, y3es pacnpegerneHus
rasnM@THOrO rasa W rasonpoBoAbl BbICOKOro pAaBrneHus. [asnudt moxeT 6biTb

KomnpeccopHbiM 1 6eckomnpeccopHbiM. [Mpn  GeckomnpeccopHoM  rasnudTte
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NPUPOAHLIN ra3 nog CO6CTBEHHbIM AaBfieHMEM MOCTynaeT M3 ra3oBblX CKBaXWH B
A00bIBaOLLNE CKBAXUHBDI.

OgHonm n3 pasHOBMOHOCTEN rasnU@THOro cnocoba akcnnyaTauum CKBaXKUH
ABNSAETCA NAYHXEPHbIN NUMT, rae 3Heprusa rasa OevCTBYET Ha NIyHXep, KOTOpPbIn,
nogHMMasicb no konoHHe HKT BBepx, BbITanknBaeTt XNOKOCTb B cuctemy cbopa.

[locTonHcTBa MeToAa rasnudTHOW 3KCNIyaTaumMn CKBaXKNH:
cnaboe BnnaHne npoduns cTteona Ha paboTy rasanngTHON CUCTEMBI;

— BO3MOXHOCTb 9KCMNJlyaTalunmn CKBaXXUH C BbICOKMM ra3oBbiM (0akTOpPOM;

— NEerkocTb UCCreaoBaHNSA CKBaXMHbI;

— nMpocCTOoTa perynupoBaHus gebuta HedTU CKBaXKUHbl (YBENUYEHWE WNN
YMEHbLUEHNE NOoAaun ra3a B CKBaXMHY);

— OTCYTCTBME B CKBaXXMHAX MEXAHU3MOB U TPYLLUMXCA AeTanen.

HepocTtaTkn meToda rasnudTHOM 3KCnsyaTaumMm CKBaXKWH:

— MNPUMEHUM  TONbLKO MNpPU  HanMuYUM  OOCTATOYHOrO  KonmnyecTBa
yrneBogopoaHOro rasa;

— BbICOKME 3aTpaTbl Ha CTPOUTENBCTBO KOMMPECCOPHbIX CTaHLUWUMN,
razopacnpegennteribHbiX MYHKTOB U CETU ra3onpoBOAOB B Ha4dalbHbIN
nepuog obycTponcTBa MECTOPOXKAEHUN;

—  HU3KNN KOIPPULMEHT NONE3HOro AenUCTBUA BCEN rasnndTHOM CUCTEMBI,
BKIHOYMAsi KOMMNPECCOPHYH CTaHLUI0, ra3onpoBOAbl U CKBAXXWUHbI,

— BonblKne aHepreTuyeckne 3aTpaTbl Ha KOMMNPUMUPOBAHKUE ra3a;

— BbICOKME pacxobl Ha 06CcnyXMBaHMe KOMMNPECCOPHOM CTaHLMN.

2.1.3. fJobbiya Hegphmu ¢ nNpumMeHeHUeM ycMaHOBOK 3JIEKMPONPUEOOHLIX
JlonacmHbIX HaCoOCO08

YCTaHOBKM 3MeKTpPonpMBOAHbLIX JlonacTHbix HacocoB (YJJIH) npeacrasnsioT
cobol COBOKYNHOCTb 0O0OpYyAOBaHUS, COCTOSALLYIO U3 MOrPYXKHOro anekTpoasuratens,
NonNacTHOro Hacoca, TenemMeTpuu, rMapaBNUYECcKON 3alunTbl, KabenbHOW IMHUNK,
obopyaoBaHMs  YCTbA  CKBaXXMHbl, CTaHUMW  YNpaBfeHUs U  MOBbILWAKLLENO
TpaHcdopmaTtopa, M npegHasHayeHbl Ans Ao6bldv NAacToBOM XKMOKOCTM (CMECh
HedTW, NOMYTHOM BOAbl, MUHEpPASIbHbLIX MPUMECENn U HEPTAHOro rasa) U3 HeTAHbIX
ckBaxkmH. YIJTH Takke MoryT GbiTb MCNONb30BaHbl ANns 4obblum BoAbl 3 BOA03abOPHbIX
CKBaXMH.

KoHCTpykTMBHOE  ucnomnHeHne YJIJIH w©n  ee  KOMNOHEHTOB  OOSMKHO
COOTBETCTBOBAaTb CKBaXMHHbIM YCNOBUAM pa3pabaTbiBaemMoro MeCTOPOXAEHUA W
obecneuvnBaTtb 6e30TKa3Hyl0 aKcnnyaTauuio obopynoBaHna B npefenax rapaHTMMHOro
cpoka.

MMorpyxHble yCTaHOBKM 3NEKTPONPUBOAHBIX JIONACTHbIX HAacocoB MO CBOUM
KOHCTPYKTMBHbIM OCOBEHHOCTAIM OTHOCATCA K Hambonee 3¢EKTUBHBIM HACOCHbLIM
arperatam gnsa otéopa 60nblLOro o6bemMa XKnMaKoCcTu U3 CKBaXkuHbl. bonee NonoBuMHbI
HedTAHbIX CkBaXXMH P® ocHawweHbl YOITH.

[ocTtonHcTBa npumeHeHus YIJ1H:

— LWKMPOKUIM gManasoH nogauu;

— BO3MOXHOCTb 3KCNslyaTaunn B HAKNMOHHO-HaNpaBEHHbIX CKBaXXUHaX;
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— HEe3aBMUCUMMOCTb NoKasaTeNnien Hacoca OT MOJIOKEHNS B MPOCTPAHCTBE;

— OTCYTCTBME [ABWXKYLLMXCA 4YacTem B HaseMHOM 06opyooBaHMK, YTO He
TpebyeT cTpouTenbCcTBa cneumanbHbIX COOPYXXEHWUM;

— MWHUManbHbIE 3aTpaThl U BPEMSA Ha HazeMHOe 06YCTPONCTBO;

— OTcyTCTBME HEOBXOAMMOCTM MOCTOSIHHOIO HaXOXAEHUs nepcoHana Ha
KycToBOM nnowagke (6esntogHast TEXHONOrms);

— BbICOKasi aBToMaTtmsaums npouecca gooblym.

HepoctaTtkm npumeHeHus YIJTH:

— BbICOKasi YyBCTBUTENBbHOCTb K BbICOKOMY ra3oBoMy akTtopy U
MEXaHNYECKUM NMPUMECSIM;

— HEBO3MOXHOCTb 3KCnsiyatauumn ckBaxkmH npu Baskoctn 6onee 200 cfT;

— HU3Kas TEPMOCTONKOCTb U30NALMM NOrPYKHOIo anekTpoasuratens n kabens
Npw TSXKENbIX YCNOBUAX SKCNyaTauuu;

— OrPaHMYEHHOCTb MNPUMEHEHMSI B HAKNOHHO-HaMNpPaBIiEHHbIX CKBaXXWMHaAX C
BbICOKO MHTEHCUBHOCTbIO Habopa KPUBU3HbI.

2.1.4. Jo6bI4a Hegpbmu ¢ NpuMeHeHUeM WmaH208bIX 2J1y6UHHbIX HaCOC08

O1nuuyntenbHass OCOBEHHOCTb LITAHrOBOW CKBaXXMHHOW HACOCHOM YCTaHOBKMU
3aKni4yaeTca B TOM, YTO B CKBaXXMHY YCTaHaBNUBAKOT MAYHXEPHbIN HAcoC, KOTOPbLIN
NpuBOOUT B [OENCTBME MOBEPXHOCTHbIN MNPUBOL MNOCPEACTBOM KOMOHHbI LUTAHT.
LitaHroBass CKBaXWHHas HacoOCHas YyCTaHOBKa BKIoyaeT B cebs cneaywoulee
obopynoBaHue:

— Ha3eMHoe — CTaHOK Ka4arka, obopyaoBaHue ycTbs;

— NOA3eMHOEe — HACOCHO-KOMMNPECCOPHbIE TPYObl, HACOCHbIE LUTAHMN, LUTAHTOBLIN
CKBaXWHHbIA Hacoc 1 3awuTHoe obopyadoBaHue, ynydwarwuwee paboTy yCTaHOBKM B
OCJTOXXHEHHbIX YCITOBUSX.

[locToMHCTBa NPUMEHEHMUS LUITAHIoBbLIX rMyBUHHBLIX Hacocos (LUTMH):

— BO3MOXHOCTb NPUMEHEHWA Ha ManogebuTHbIX CKBaXuHax  Ans
AOCTUMXXEHNSA BbICOKOTO MEXPEMOHTHOIO nepuoaa.

HepoctaTtkn npumeHenus LUMH:

— orpaHuyeHuss no rnybuHe aKcnnyaTupyembiXx CKBaXwH (puck obpbiBa
WTaHr npu 6onbLion rnybuHe cnycka Hacoca);

— OrpaHuMyeHust No MOLLHOCTU CTaHKa-kayanku, no rnybuHe cnycka HKT u
NPOM3BOAUTENBHOCTUN CKBaXXWH;

—  OCIOXHEHUS NPU NPUMEHEHUN B HAKITOHHO-HaMpaBeHHbIX CKBaXXUHaX.

2.1.5. [JobbI4ya Hegbmu ¢ NpuMeHeHUeM Mo2PyXHbIX 8UHMOBbLIX HACOCO8

BuHTOBOM Hacoc — 3TO YCTPOMCTBO, B KOTOPOM oOpasoBaHMe Hanopa
HarHeTaemMon XUAKOCTU npoucxoaut brnarogaps BbITECHEHUIO KUAKOCTU BUHTOBLIMM
poTOopamu, BbIMOMIHEHHBIMXW M3 MeTanna, BpallalWUMUCA BOKPYr cTatopa
onpeneneHHon opmobl.

B HedTerazoBon oTpacnu MCMonb3ytTCA BUHTOBbIE HACOCbl C MOrPYXHbIM U

NOBEPXHOCTHbLIM NMPUBOAOM.
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YCTaHOBKM MOrPYXXHbIX BUHTOBbLIX HACOCOB C Ha3eMHbIM NPUBOLAOM (YyCTaHOBKM
LUTAHroBOro BMHTOBOro Hacoca, YLWBH) npeaHasHaveHbl Ans OTKAYku BbICOKOBA3KOM
NnacToBOM XWOKOCTU W3 HedTeaoObIBAOWMX CKBaXWH, rOe BpaweHue BUHTA
OCYLLEeCTBMNAETCS KOJIOHHOW LUTaHT, pa3MeLLeHHON BHYTpW KonoHHbl HKT, oT HazemMHoro
npuBoAa, COCTOSLLEro U3 Bpawlatens (pegykropa) u anekrpogsuratens.

MpuHUMNMnanbHas cxema yCTaHOBKM NOTPY>KHbIX BUHTOBbLIX HACOCOB C MPUBOLOM
OT MNOrPYXXHOro anektpogsuratenss adHanormdyHa cxeme YOJIH. OcHoBHble
OTNUYuTEnbHble 0COBEHHOCTM — UCMNOMb30BaHME BWHTOBOrO Hacoca W Opyroro
anekTpogBuratens.

MpenmyLLecTBO NOrpy>XHbIX BUHTOBbLIX HACOCOB MO CPaBHEHUIO C MOTPYXHbIMU
NonacTHbIMA COCTOMT B TOM, 4YTO C MOBbILWEHWEM BSI3KOCTM OO ONpeaeNieHHbIX
npegenos (200 cl1) napameTpbl Hacoca OCTalTCA NPaKTUYECKN HEU3MEHHbLIMU, B TO
BpeMs Kak napameTpbl LeHTPOBEeXHOro Hacoca C yBenMYeHWeM BSA3KOCTU pPes3Ko
CHUXXaKTCS.

Cnenyet OTMETUTb, YTO OOHMM U3 OCIOXHAKLWMX (PakTopoB A00bIMM HedTH
SIBNSIETCS MOBbILWEHHOE rasocogepkaHue nnacToBOM XMAKOCTU. B AaHHbIX ycnoBusax
3(PPEKTUBHO NMPUMEHATb BUHTOBbBIE HACOCHI, Tak Kak Hanuyme 50 % csobogHOro rasa
Ha NpUeme Hacoca He BbI3blBAa€T CHUXEHUSI €ro paboymx xapakTepUCTUK.

[locTomHCTBa NPUMEHEHUS NOrPYXXHbIX BUHTOBBIX HACOCOB:

— 3ddeKkTMBHOCTL B paboTe C BA3KUMWU XKUOKOCTAMM, XUAKOCTAMU C
BKINHOYEHNSAMM MENKOANCNEPCHOMO NecKa;

— YCTOMYMBOCTb MpW nonagaHum ra3oB B OTKAYMBAEMYIO XUOKOCTb;

— BbICOKOE 3HayeHune koadduumeHTa NonesHoro AencTBmns;

— NNaBHOCTb paboThl;

— OTCYTCTBME BHYTPEHHUX KranaHoB NPensaTCTBYET MOSIBMIEHUIO Fa30BbiX
npo6ok;

—  9HeproadPEeKTUBHOCTD;

—  W3HOCOCTOMKOCTb.

HepocTtaTkm NpMEHEHUs NOrpy>XHbIX BUHTOBbLIX HACOCOB:

— BbICOKasi CTOMMOCTb;

— OTCYTCTBME BO3MOXHOCTU perynnpoBaHma paboyero o6bvema;

— HEeBO3MOXHOCTb X0riocton paboTbl (ONnacHOCTb neperpesa M Bbixoda M3
CTpos).

2.1.6. fJobbiya Hegpmu C npuMeHeHUeM Mo2PyXHbIX OuaghpacMeHHbIX
Hacocos

OnadparMeHHble 3NEeKTPOHAcOCbl OTHOCATCA K OObeMHbIM HacocaMm C
3M1eKTPoNpuBOAOM. YCTaHOBKa MOrpyXXHoro anadparMeHHOro anekTrpoHacoca CoCcTouT
M3 MNOrPYyXXHOr0 HACOCHOro arperata (Hacoca W 3nekTpornpusoda), CNYLEHHOro B
ckBaxkuHy Ha HKT, kabens, obopyaoBaHusi yCTbA U MNOBEPXHOCTHOW CTaHLMK
ynpasfieHus.

MorpyxHble AnadparmeHHble Hacockl NpeaHasHayvyeHbl Ans paboTbl B yCNOBUAX
6onbLINX NECKONPOABNEHUI (3HAYMTENBHOIO COAEPXKAHUS MEXaHUYECKUX NPUMECEN)
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MNN AN OTKAYKW arpeccuBHbIX XWOKOCTEW, TaK Kak nepekaynBaemas >XWUAKOCTb
conpukacaeTcs TONbKO C KranaHamu, guadparmon n cteHkamum paboden NONoCTu.
[locToMHCcTBa NpUMEHEHNS NOrpyXHbIX AuadparMeHHbIX HaCOCOB:

— LUMpOKMI BbIBOP MaTepuanos Ans U3rotoereHnsa guadparm, kopnyca n apyrnx
KOMMIEKTYIOLLMX, YTO NO3BOMSET UCMNOMb30BaTh HACOC ASIA CaMbIX Pa3fUYHbIX
cped, BKMWYas XMMWYECKM arpeccuBHble, abpasvBHble C  6onblWKMM
coaepXaHueM KpynHbiX TBepabix Yactuy, (6onee 70 %), Baskue n 1.4.;

— TMpOCTOTa N HafEeXHOCTb KOHCTPYKUMUW;

— OTHOCUTENbHO HEBbICOKAsi CTOMMOCTb PeMOHTa W npocToTa MpoBefeHUs
CepBUCHbIX paboT;

— BO3MOXHOCTb XONOCTON paboThl;

— Xopouwee ynnoTHeHWe paboyen Kamepbl, CHWXawLlee BEepOATHOCTb YTEYKU
XNOKOCTMW.

HepocTtaTku npyMeHeHnsa norpyxHolx gMadparMeHHbIX HaCOCOB:

—  13rmb n BLICTPLIN N3HOC AnadparMbl, YTO MOXET NPUBECTU K BbIXOY U3 CTPOS;

— HeobxoAMMOCTb MCMOMNb30BaHWS KnanaHoB, KOTOpble DbICTPO N3HALLMBAKOTCS;

— HEBO3MOXHOCTb NpuMeHeHuss And paboTbl B rmapocuctemMax C BbICOKUM
AaBrneHneM;

— BbICOKasi HEpaBHOMEPHOCTb NoJayu.

2.1.7. Mynbmudpa3Hasi HacocHasi cmaHuyusi

MynbTugasHass HacocHas CTaHUMsa NpeacTaBnsaeT OAWH UM HECKOSbKO 6rok-
Moyrnen MofHOW 3aBOACKOW TOTOBHOCTW, BKKOYAOWMX CMOHTUPOBAHHOE U
NoaKMIOYEHHOE HacocHoe obopyaoBaHWe, 3anopHyl apmaTypy, TEeXHONOorndeckue

pr6OI'IpOBO,D,bI, cucrtemy aBTOMaTU3NPOBAHHOIO ynpaBJieHus n npo4yee
BCrnomMoraTtesyibHoe 060pyD,OBaHl/Ie.
OcHoBHOE Ha3Ha4eHue MHOFO(ba3HbIX HaCOCHbIX CUCTEM — T[epeKayKka

rasoXmgKkoCTHOM cCMecu OT rpynnbl JoObiBalOWKUX CKBaXMH 0e3 npeasapuTenbHON
cenapaumm rasa u o4ncTkn. NpuMeHeHne AaHHOW TEXHOMOMMK NO3BOSMSAET OTKa3aTbCA
OT pasfeneHnsa CKBaXXUHHOW NPOoaYKUMKN Ha XUAKYO U ra3oByto dpasbl 4Na JanbHeNLWen
TPaHCMOPTUPOBKM Ha LEHTpanbHbIM NyHKT cbopa. BMHTOBbIE MHOrodasHbie HacoChl
npegHasHayeHbl g9 nepekadnMBaHUs MacTOBOM  XKMOKOCTM C  COAepXaHUeM
cBobogHoro rasa B cpege oo 85-90 %.

[ocTtonHcTBa MynbTU(a3HbIX HACOCHbIX CTaHLUMWI:

— BO3MOXHOCTb MOSIHOW aBTOMaTuU3auuMm CTaHUMKU 3a CYeT MNpPUMEHEeHus
NPWBOAHOWN 3arMOpHOW apmaTypbl;

— BbICOKasi 3proHOMUYHOCTb ONOKOB;

— KOoMMnekTauyus cuctemamm aBTOMaTU3NPOBAHHOIO ynpasneHuns
obopyaoBaHMeM 1 npoLeccamMm, NO3BOSIAOLLMMMK IKCMNyaTUpoBaTb CTAHLUK
6€e3 NOCTOAHHOro NPUCYTCTBUS 06CNYyXMBaKOLWEro NepcoHana;

— yno6CTBO NpoBeAeHUst CEPBUCHbIX paboT;

— OTcyTCTBUE BO3MOXHOCTU HeCaHKLUNOHNPOBAHHOIO aocTtyna K
obopynoBaHuio;

— yao6CTBO NOrMCTUKM 060pyaOBaHUS;
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— CHWXXeHMe 3aTpaT Ha CTPOUTENbHO-MOHTaXHble paboThbl.

2.1.8. C60p u mpaHcrnopmupoeka npodyKuuuU CK8aXKuH

lMpombicriosbie mpy6ornpoeodsi

MpombicnoBble TpybonpoBoAbl NpefHa3HayeHbl A TpaHCNoOpPTUPOBaHUS
rasoobpasHblX W XKUOKUX NPOAYKTOB, NPOKMaAbiBalTCA Mexay nnowagkamu
OTAENbHbIX MPOMBICIIOBbLIX COOPYXXEeHUW (BKMYas nnowanku, pacrnonoXeHHble Ha
pa3HbIX NpoOMbICnax), a Takke K oObekTam MarnctpanbHOro TPaHCNOPTUPOBaHUSA
HedTK 1 rasa.

MpoayKumsi CKBaXMH MO BbIKUAHBIM JIMHUSM NOOAETCA Ha W3MEepPUTENbHYIO
ycTaHoBKy (LY). Mocne yyeTa Ha LY npoaykumsi CKBaXXUH no cucteme HedptecbopHbIX
ceTen nocTynaeT Ha O6bEKTbI NOATOTOBKN HEDTM.

HedTecbopHbie ceTn BknoyatoT B cebs:

— BblKMgHble TpybonpoBOAbl OT CKBaXWH, HE HaxOOALWMXCA Ha KyCTOBOW
nnowagke, Ansg TpaHCNoOPTUPOBKN NPOAYKUMN HEPTSAHBIX CKBaXXMH o NY;

— HedTecbopHble TpybonpoBoAabl ANA  TPAHCNOPTUPOBKM  MPOAYKLUK
HeTAHbIX CKBaXXMH OT MUY 00 y3noB AOMNOMHUTENbHbBIX PaboT AOXKUMHbIX
HACOCHbIX CTaHUMA W YCTaHOBOK npeABapuTenbHoOro cbpoca BoAbl
(HebTerasonposogbl).

B cocTtaB coopyxeHun HepTecbopHbIX ceTen BXoAAT:

— Y3Nbl 3aNOpHON apmaTypbl;

— Y3Nbl Kamep 3anycka M npuvema CpencTB OYUCTKM U OUArHOCTUKM ONd
HedTeCOOpHbIX TPYOONPOBOAOB;

—  Y3bl KOHTPOSISI KOPPO3WMU;

— nepexogbl 4epe3 BoOAHble nperpagbl, aBTOMOOWIMbHbIE U Xene3Hble
AOpOru.

B npouecce noarotoBkn HedpTM NPOAYKUMS CKBaXWMH nepemelyaeTcsa no
TexHonornyeckum Tpybonposogam. TexHonornyeckne TpybonpoBoabl NpeaHasHaveHbl
ANS TPaHCNOPTUPOBaHUS Cbipbs, NONydabpukaToB M rOTOBOM MPOAYKUMMK, TOMMAMBA,
napa, NnNacTtoBon M NOATOBAPHOW BOAbl, XMMUYECKUX peareHToOB U APYrnX BELLECTB,
obecneunBalonX OCYLLECTBIEHNE TEeXHOMOrMYeckoro npouecca W 3KchnyaTauuio
obopynoBaHusa npeanpusTMii HePTSHOM NPOMBbILLIEHHOCTMW.

C ob6bektoB HedTerazogobbium HedTb MO HAMNOPHbIM  HedTenpoBogaM
HanpaBnseTcs K o6bekTamM y4eta n 4O COOPYXEHUN MarncTpanbHOro TpaHcnopTa.

MogroToBneHHas noAToBapHas BoAa MO BOAOBOAAM HU3KOMO [OaBrEHMS
nepekaymMBaeTCsa Ha KyCTOBYK HacocHyk ctaHuumio (KHC,) n 3atem 4epes BogoBOAbI
BbICOKOrO 4aBfieHMS K HAarHeTaTeNbHbIM CKBaXXUHAM.

a3 no rasonpoBogaM HU3KOro AaBreHusa nogaetca K obbektam noTpebneHuns
nunéo yTunuaaumu.

Pasnuyatot cnegytowme Tvnbl NpoKnaakM TpybonpoBoaoB::

— noasemHas (3arnybneHHasi Ha HOPMaTUBHYIO MYOUHY);
— noaBOAHas;
— HaseMHas (B Hacbinn, ¢ nocnegyoLen 06BanoBKON rPYHTOM);
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— HaaseMHasi Ha onopax B Tennou3onsauuM Wnu B TEnsoM3onauun c
cuctemMon oborpesa (B COOTBETCTBUMN C TEMMNOTEXHNUYECKUM pacyeToMm).
BapuaTuBHOCTb MpoKnagaku onpegensieTcs yCrnoBUSMU pasMelleHns obbekTa
CTpouTenbCTBa:
— KIMMaTtu4yeckas xapakTepucTuka u MeTeoposiorMyeckne yCcrioBus;
rMAPONorMyeckme yCroBus;
— WHXeHepHo-reosiornyeckme ycrnoeus (Tunbl rpyHToB, Hanuyme 6onot 1-3
TUMOB, PacrnpoCTpaHEHNe MHOTONIETHEMEP3TbIX TPYHTOB U Mp.);
—  (bM3nKO-XMMMYECKMEe CBOMCTBA TPAHCMOPTUPYEMOW Cpeabl;
— MpoYne rpaHNYHbIE YCIOoBUS.
MpombICnoBblE M BHYTpUMNMOLWaAoYHble TpybonpoBoabl, TPaHCNOPTUPYOLLME
XWUOKWE yrneBogopoabl, MOryT ObiTb OCHaLLEHbl CUCTEMaMMN OBHaPYXKEHNST YTEeYeK.

YcmaHoeka eeoda peaceHma e mpy6orposod

YCTaHOBKM BBOAA peareHTOB npeAHasHavYeHbl A8 nogayn:

— XMMUYECKNX peareHToB B Tpybonposod. B kayecTBe peareHTOB BbICTynawT
NHrIMBUTOPLI Koppo3uu, NHIIMBUTOPDI napagHOOTNOXEHUN, NHrIMBUTOPBI
CONEOTNOXEHNN U XNOKMe [OedMyfbraTopbl, KOTOpble MNPEnsTCTBYKT OTIIOXEHUIO
conen, napacpumHa M KOppo3MM Ha CTeHKkax TpybonpoBoaoB, 4YTO cnocobcTByeT
BGes3onacHom aKkcnnyaTaunm n NPoLNeHn0 NX cpoka Criy>obl;

— 6uoungos, npefHasHaYeHHbIX ON9 KOHTPOMS pocTa MWUKPOOPraHUM3MOB,
npegynpexneHns obpasoBaHus BpeaHbIX MPOAYKTOB WX XU3HEAEATENbHOCTU (Takmx
Kak cynbduabl).

OCHOBHbIMK y3NnamMu yCTaHOBKM BBOAA peareHToB B Tpy6onpoBo ABNAIOTCS:

— Hacoc Ans 3anosIHEHNSA eMKOCTU A5l XPaHEHUS XMMpPeareHToB;

— pacxofHasi EMKOCTb A8 BblAa4yn XMMpeareHToB;

— 0O3MPOBOYHbIE HAcochl (He MeHee ABYX, OOMH N3 KOTOPbIX pabo4ynin, BTOpon —
pe3epBHbI) A1 aBTOMaTUYECKOro perynsapHoro BBo4a XMMpeareHTa;

— KOHTPOMbHO-U3MepuTenbHble NpUbOopbl: pacxogoMep, AaTyYMK YPOBHS B
€MKOCTW, MaHOMETp 1 Ap.;

— 3anopHas apmaTypa: KpaHbl, BEHTUNN, 3arfyLUKu;

— BnoK ynpaBneHus.

Mo nNpuynHe BbLICOKOW CTENEHM B3PbIBOMNOXAPOONACHOCTU UCMOSb3YEMbIX
XUMUYECKUX peareHToB 06opyaoBaHMe YCTaHOBKM BBOJA peareHTOB U3rotaBnusealoT B
KOPPO3MOHHOCTONKOM NCMNOSNHEHNN, a anekTpoobopynoBaHue - BO
B3pbIBO3aLLMLLEHHOM.

YnpaBneHve BBOOOM peareHTa oCyLeCTBIISIeTCA aBTOMaTUYECKH.

Ob6oepes mpybornposodos

OcHoBHOe  HasHadeHne oborpeBa TpybonpoBOAOB — nogaepXaHue
HeobxoauMon TemnepaTypbl TPAHCNOPTUPYEMOro NpoAdykTa ¢ uenbto obecneveHuns
TeKy4YecTn HedTerasoBogsiHou cmecu. Jliobas Tennousonauus TpybonpoBoga He
MOXEeT B NMONHOM Mepe obecnevntb HeobXxoanMbIe YCNOBUSA; OHA NWLb NpeaoTBpaLLaeT
yacTb NMOTepb Tensia ¢ NOBEPXHOCTM TpybonpoBoga, HO He obecneuvmBaeT 3awuTy
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nNpoayKTa OT 3aMep3aHnsa B XornogHoe BpeMs roaa, a Tem bonee He pelsaet npobnemy
nogaepXaHnsa Heob6xoaNMOM TEXHONOIMYECKOM TemnepaTypbl.

ans oborpeBa Tpyb6onpoBoaoB NpenmMyLLEeCTBEHHO Mcnonb3yoT
HarpeBaTeNbHbI Kabenb, K KOTOPOMY B YCMOBMSIX BO3AENCTBUS XMMUYECKU
arpeccuBHbIX Cped WM B MOTEeHUManbHO B3PbIBOOMACHbLIX 30HaX NpPeabsBATCA
NOBbILEHHbIEe TpeboBaHUS.

OCHOBHbIMKM YacTAMM cucTeM anekTpooborpesa TpybonpoBOAOB ABNSAKTCS:

— rpetowada yactb (kabenb 1 KoMnnekT MyqrT);

— cuctema nuTaHusa (CunoBble NpoBoAa, pacnpenenuTenbHble KOpobku n ap.);
— cuctema KpenneHus;

— cuctema ynpasneHua (Wkad ynpaBneHus, atiymku TemnepaTtypbl U ap.).

K OcCHOBHbIM 3agadam cucteMbl anekTpooborpeBa HedTENPOBOOOB MOXHO
OTHECTu:

— obecneveHne HagexHon nepekadkn HedTu no TpybonpoBody B 3agaHHOM
AnanasoHe TemnepaTtyp € A0NYyCTUMOWN BA3KOCTbLIO;

— npegynpexaeHne obpasoBaHus «NPOOOK»;
— obecneyeHune 6ecnepebonHon paboTbl HACOCHOro 060pyaoBaHMUS;
— MUHUMM3auUMa  obpasoBaHMs  napadMHOBLIX  OTNOXEHUMA Ha  CTeHKax

TpybonpoBoaoB, KOHAEHcaTa; U T.4.

[na HarpeBa HepTU, HEPTAHOM 3MYSIbLCUKM, ra3a, ra3oBOro KoOHAeHcaTa Unu mx
cMeceln B cuctemax HedTeraszocbopa npu mx TPaHCNOPTUPOBKE, a TakkKe BOAbl AN
TEXHONOrMYEeCcKMx U  TennoduKauMOHHbIX Uenen Ha HedTerasonodbiBaroLmx
npegnpuaTuaX  Takke  MUCMNOMb3YKT  pasfnuyHble  Mogudukauum  nyTeBbIX
nogorpeBaTenemn.

lMpedomepaweHue eudpamoobpasoeaHusi, cucmemMa 3akadyku MemaHorsna

Ana npepotBpalieHs obpasoBaHna rmgpatoB B TpybonpoBoaax MPUMEHSIOT
crnegyowime meToabl:

— HenpepbIiBHas Unu nepuoguyeckas nogada aHTMrngpaTHbIX MHIMOGUTOPOB;

— NpyMeHeHne pyTepoBaHHbIX TPYO;

—cucTeMaTUyeckoe yaaneHue ckannmBaroLlencs B ra3onpoBogax XuakocTu.

NHrmbutopbl rugpatoobpasoBaHmsa NnogpasgensaTcs Ha Tpy Knacca:

— TPaAnLUMOHHbIE TEpPMOANHAMNYECKNE NHIMBUTOPLI — BELLLECTBA, pacTBOpUMbIE
B BOAE, MEHsOWMNe ee aKTMBHOCTb W, Kak Crneacteve, cMmellarowmne TpexdasHoe
paBHoBecue ras3 — BogHas basa — rasoBble rugpatbl B CTOPOHY 6ofiee HM3KuX
TemnepaTyp (anudaTtnyeckme CnvpTbl, FMMKONWN, BOAHbIE PAcTBOPbl HEOPraHMYEeCKMX
conen);

— KMHETMYEeCKMe MHrIMbuTopbl rmapatoobpasoBaHnsd, npekpawarowme Ha Bpems
npouecc obpasoBaHua ruapaToB (NoTeHUManbHasi 3amMeHa TepMOAVMHAMUYECKUM
NHrMbnTopam);

— peareHTbl, NpakTU4YecKn npegoTBpalialowmne (MNu pesko 3amegnsioiune)
OTNIOXEHNe rmapaToB 3a CYET YacTU4YHOM OMOKMPOBKM XMAOKOW BOAHOW doasbl,
npeaoTBpaLlaloT NPSIMOM KOHTAKT ra3 — Boga, obecneynsas TeM caMblM MHOroasHbIn
TpaHCNOPT NPOAYKUMN CKBaXXWH B pexnme rugpatoobpasoBaHus [9].
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OOHUM 13 OCHOBHbIX M Haubonee wucnNonb3yembiX WHIIMOUTOPOB ABNSETCH
MeTUMnoBbIM CcNUpPT (MeTaHon). MeTaHon BMecTe € napamu BOAbl, Hacblwatowen ras,
obpasyeT cnMpTOBOAHbBIE PacTBOPbI, TEMNEpaTypa 3amep3aHnsi KOTOPbIX 3HAYUTENBHO
HWXe Hyns.

Mcnonb3oBaHne meTaHona B KayecTBe WHrMbuTopa rmgpatoobpas3oBaHus Ha
npeanpuatuax Poccuinckon ®eaepaumm obycnoBrneHo cneayrowmmm npudnHamm:

— OTHOCUTENBLHO HU3Kas CTOMMOCTb (MO CPaBHEHUIO C APYrMMWU MHIMBUTopamm
rmgpaTtoobpasoBaHusl), LULMPOKO pa3BMTasd Npon3BoAcTBeEHHAsA 6asa;

— BbICOKasi TEXHONMOMMYHOCTb Mpouecca BBOA4A M pacrnpefeneHns meTtaHona B
Tpebyemble y4aCTKM TEXHONOrMYEeCcKOM LEeMno4vku; OTCYyTCTBME B ONnoke yCTaHOBKM
NPUrOTOBNEHUS peareHTa;

— HauBbICLIAsA Cpean W3BECTHbIX MHIMOUTOPOB aHTUrMgpatHas akKTUBHOCTD,
COXpaHsoLasncs gaxe Npu HU3KUX TemnepaTtypax;

— HM3Kaga TemnepaTypa 3amep3aHusi KOHLEHTPUPOBaHHbIX pacTBOPOB MeTaHona
N UX UCKITIOYUTENBHO Marnas BA3KOCTb;

— CpaBHUTENbHO Manas pacTBOPUMOCTb MeTaHona B HecTabusibHOM
KOHOeHcaTe;

— HEKOPPO3MOHHOCTb METaHoMNa u ero BoAHbIX pacTBOPOB;

— HanuyMe [OOCTATOYHO MPOCTbIX TEXHOMOMMYECKMX CXEM pereHepauum
oTpaboTaHHbIX pacTBOpPOB [7].

OpgHako npuMeHeHWe MeTaHoNna And nuKBMgauMm u  npegaynpexaeHuns
obpasoBaHus rMapaToB UMEET CyLLLEeCTBEHHbIM HEQOCTATOK:

— MEeTaHON — CUMbHbIM A7, BbI3blBalOLWNIKA 3arpsa3HEHNE OKpyXarLen cpenbl U
OTpaBrieHVe He TOSMbKO MpW nNonagaHuuM BHYTPb OpraHu3mMa, HO U Npu BAbIXaHUWN ero
napos.

Tpy60rposodsi U3 KOMMIO3UMHbIX Mamepuarnos

MpyMmeHeHne NoNNaTUNEHOBbLIX TPYO NO3BONAET 3HAYMTENbHO CHU3UTb YPOBEHb
aBapUMHOCTWN, ONACHOCTM 3arpsi3HEHNS OKpY>KaloLLen cpedbl, 3HaUnTenbLHO obneryaet
MOHTax. [JoCTOMHCTBa NONMATUNEHOBLIX TPYO:

— OHM B 3-7 pa3 ner4ye cCranbHbIX, YTO CyLleCTBEHHO obner4aet ux
TPaHCNOPTUPOBKY U MOHTaX;

— He noaBepXeHbl KOppo3uu, He TpebyT KaTOAHOW  3aluUThl,
cnefoBaTenbHO, HYXXAAKTCA B MUHMMAarIbHOM OBCny>KMBaHUW.

HepocTtatkm nonNnaTuneHoBbIx Tpyo:

— Marnas cteneHb YCTOMYMBOCTM K MEXAHMYECKOMY BO3OENCTBUIO;

— HEYCTOMYMBOCTb K BIIMSIHUKO COSIHEYHOrO CBeTa, KOTOpPbIA Bbl3biBaeT
HapyLleHne CTPYKTypbl MaTepuana;

— CpaBHUTENbHO HEBbICOKAsA NPOYHOCTb Ha pa3pbiB NpU N3rnbe n cxaTuu;

— 3HauyuTenbHOE TEeNmoBOE pacLUNPEHUE;

— HW3KWe CBOWCTBA NO OrHECTOMKOCTM.

Mpn N3roToBNEHMM CTEKNONNACTMKOBbLIX TPYO B KA4eCTBE apMUPYHOLLMX BONTOKOH
BbICTYNaeT CTEKNAHHAs HAUTb UK POBUHI. B kavyecTBe CBA3YOLLEro: NONNAIUPHbIE UK
9MNOKCUAHbBIE CMOSbI, PeXe NONMUITUMEH.

[locToMHCTBa CTEKNONNacTUKOBbLIX TPy6:
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— CTOWKOCTb K 3N1IEKTPO-XMMUYECKON KOPPO3nK,

—  HU3KNIA KO3 PULNEHT TEMNEPATYPHOro paclUMpeHns,

— nerkun Bec n 6onbLas NPOYHOCTb.

— MpOCTOM W yOoOHbIN MOHTaX 3a cyeT MyqTOBbIX W pacTPyOHO-LIMMOBbLIX
COEQVHEHUI, KOTOPbIE MPUMEHSIOTCA B nogasnsaowemM 60bLWNHCTBE Cnyyaes.

— HepocrtaTtku cTeknonnacTnkoBbIxX TpyoO:

— HWU3Kad CTOMKOCTb K TpeLmHOObpa3oBaHMio Nonepek BONTOKOH;

— TWUIPOCKOMUYHOCTb W  BrarororfoweHne, 4YTOo CyLWeCTBEHHO CHWXaeT WX
paboToCNOCOOHOCTD;

— rasoBoe NPOHUKHOBEHWE, CKOSbl CTEKMOMNMNACTUKA;

— NOXapoornacHoCTb;

— 3amep3aHue XUOKOCTU NPUBOAMUT K paspyLueHuto TpybonpoBoaa;

—  XPYNKOCTb.

2.2. NMoaroroBka HehTH, rasa n BoAbl

TexHonorn4yeckme npoueccbl MNoAroToBKM HedpTW, rasa wn BOAbl LOSMKHbI
obecneunBaTb:

- obes3BoXxuBaHue, obecconueaHme n ctabunmsaumio HedTH, HanpassieHHbIE Ha
nosiydeHne npoaykTa, cOOTBETCTBYyHOLEro TpeboBaHNAM TexHMYeCcKoro pernameHTa
EBpasunckoro akoHommn4deckoro cotoza «O BGe3onacHoCTU HedTWU, NOATOTOBIEHHOW K
TpaHcnopTuposke 1 (Mnun) ucnons3osaHuo» (TP EASC 045/2017) n TOCT P 51858
«HedpTb. ObWMe TexHnyeckne ycnosusi» (TpeboBaHMs K Ka4eCcTBy MOryT ObiTb Takxke
OroBOpPEHbI YCITOBUAMM rPpaKaAaHCKO-NMPaBoOBOro 4OroBopa), C HAMMEHbLLUMMUK NOTEPAMM
npu ycnosum coOnioaeHns HOPM W NpaBui  NPOMBbIWIIEHHON ©e30nacHOCTMH,
9KOJTOrMYECKUX, NPOTMBOMNOXKAPHbLIX HOPM, TEXHMKM 6E30MacHOCTM 1 OXpaHbl TPyAa;

— MOArOTOBKY MOMYTHOrO HEPTAHOro rasa npu gasneHuu | ctyneHn cenapauum
AN fanbHenwen nogaym B ra3onpoBo BHELWHEro TPaHCNopTa;

— NOAroTOBKY MfacToBOW BoAbl ANs Nocrefywuwen 3akadkm B CUCTEMY
nogaepxanus nnacrosoro gasnenus (MNrM4) ¢ nomMmowbo BbICOKOHANOPHbLIX HACOCOB;

— ydeT NpoayKumMn B COOTBETCTBMM C TpebBOBaHMAMM 3aKOHO4ATENbCTBA.

O6bekTbl  MOAroToBKM  HeTW, pacnonaraemble Ha  HedTerasoBbixX
MECTOPOXAEHUSAX, 0Opa3yloT TEXHONOrMYECKMn KOMMMEKC, KOTOPbIA, Kak NpaBUIiO;
BKMtoYaeT B cebs:

— [AOXMUMHble HacocHble cTtaHumm (OHC) ¢ npumeHeHMem cenapaumoHHOro
obopyaoBaHMs U LEHTPOBEXHBIX HAcCOCOB AN nodayn pasrasvpoBaHHOM
0OBOAHEHHOW HEPTN HA NNOLWAAKM NOATOTOBKM HEQTH;

— [AHC ¢ npumeHeHnem MynbTUdasHbIX HACOCOB AN NoAa4n ra3oXnaKoCTHOM
CMeCH Ha nnoLagku NoaroToBKU HEQTH;

— yCTaHOBKM npeaBaputenbHoro cbpoca Boabl (YICB) ¢ npuMeHeHuem
cenapaumoHHoro obopyaoBaHus u obopyaoBaHWSA, OCYLLECTBASOLLErO
cbpoc nnactoBon BOAbl A0 HeOGXOOMMOM OCTaTOMHOM OOBOAHEHHOCTU
HETM M OTKAYKy LEHTPOOEXHbIMM HacocaMmym 4YacTU4HO OBBOAHEHHOM

HedTM Ha nnowaakn NoaroToBKU HedTH;
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— ycTaHoBku nogrotoBkn Hedptn (YINH) ¢ npumeHeHnem cenapaunoHHOIO
obopynoBaHua 1 o6opynoBaHMs Ansa NOAroToBKW HeddTn Ao TpebosaHun TP
EASC 045/2017 n TOCT P 51858;

— ueHTpanbHbiM NyHKT cbopa (LIMC) ¢ npumeHeHnem obopynoBaHua Ans
npuema obBogHEHHONW HedTu ¢ Gnuxkanwunx nnowagok YINCB, OHC wn c
KyCTOB CKBaXXWH, C NPUMEHEHNEM CenapaunoHHOro obopyaoBaHns, a Takke
obopygoBaHMa Onsa  NOArOTOBKM  HeddTUM [0 TOBApPHOrO  KayecTBa,
KOMMEpPYECKOro y4eTa U HaCOCHbIX arperaToB 45151 OTKa4Ykn ToOBapHOW HedpTun
B TpybONpoBOA BHELLHEro TpaHcnopTa.

2.2.1. Modzomoeka Heghmu

LoXuMHble HacocHble cmaHyuu

IOHC npegHasHadeHa ans npvema npoayKuMn CKBaXKMH, OTAENEHUS NonyTHOro
HeTAHOro rasa, obecnedeHns HeobxoaAMMOro AaBrneHus ons nogaydm o6BogHEHHOWM
pasrasmpoBaHHON HedTM Ha OOBLEKTbl MOArOTOBKM HedTU Mocre y4veta, a Takke
TpaHCNOPTUPOBKM rasa nog AasreHnem | cTyneHn cenapauuu.

CtpoutenbctBo [OHC o00ycnoBneHo OTOANEHHOCTbIO MECTOPOXAEHUS U
HEBO3MOXHOCTbIO TPAHCNOPTMPOBaTb HEPTErasoBy CMEChb 40 NIOWaaKM NoAroTOBKU
HedTN B CBA3M C NpedesibHO BbICOKMMW AaBMEHUSMUN Ha YCTbAX CKBaXXMH U B CUCTEME
cbopa HedpTH.

B coctas IHC BxoauT cneaytoLlee 0CHOBHOE TeXHOMOormyeckoe obopyaoBaHue:

— cenapauunoHHas ycTaHoBKa (cenapaTtop | cTyneHnm);

— rasocenapaTop NS OTAEeNeHUs KanerbHOW XXUAKOCTU U3 BblAeNuBLLErocs rasa
B cenapaTtope | cTyneHun n ncnonb3oBaHmMem rasa gnga cobcteeHHblx Hyxa OHC;

— cenapaTopbl  KOHLUEBOW  CTyneHn cenapaumm  Onsi  OKOHYaTenbHOro
pasrasnpoBaHuss 0bBogHEHHON HedTM nepead nogayver Ha LEHTPOOBEXKHble
Hacocbl;

— uUeHTpobexHble Hacochl AN nogavn pasra3apoBaHHOM 0O6BOAHEHHOW HETY Ha
nnowiagKy noarotToBkM HedTK;

— obopyaoBaHue ans ydeta o6BogHEHHON HETY;

— aBapuiHbIN pe3epByap;

— (bakenbHas cucTema B cocTaBe: paken A4ns aBapunHoOro cxuraHms rasa (cbpoca
rasa HWM3KOro M BbICOKOrO [aBfeHUs Mo aBTOHOMHbLIM bakenbHbIM FIMHUAM),
drakenbHbIN cenapaTop BbICOKOrO M HU3KOro AaBrieHUs;

— [OpeHaHast eMKOCTb AN ONOPOXHEHUS cenapaTopos.

YcmaHoeka npedsapumernisHo20 cbpoca nnacmoeoli 800bI

TexHonornyeckoe wucnonHeHne u npuHumn pabotol YIMCB 3aBucaT OT
cyuwiecTBytoLlen cuctembl cbopa n TpaHcnopTa NPOaYKUUKM CKBaXWH, cnocoba fobblum
HedTU, PU3NKO-XMMUYECKNX CBOMCTB A0ObIBAOLLErOCs Chipbsl, TPEOOBaHUN K KA4ECTBY
BbIXOAALLNX MPOOYKTOB.
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YIMCB ¢ npumeHeHMeM ropu3oHTamnbHbIX annapatoB co cbpocom BoAbl
obecneunBatoT:

— npeaBapuTenbHOE pasrasnpoBaHue XUAKOCTU B cenapartope | cTyneHu;

— TMOArOTOBKY HEeMTAHOM 3MYNbCUM K pPaCCOEHUI0 nepeq nocTynfieHneMm B
annapaTtbl co cbpocoMm nnacTtoBou BOAbl (Mogada peamynbratopa nepeg
cenaparopamu | ctyneHnm);

— noaorpeB HedTM B nevax, TENNOOOMEHHUKAX UNN C MOMOLLBbIO PELMPKYNALMM
ropsiyen HepTn mnmn Boabl (Mpyn HeobxoamMocTn — B crniydasx, korga Ha YICB
noctynaeT XWAKOCTb C TemnepaTypou, HeOOoCTaTOYHOM [ONA HOpMarbHOro
OCYLLECTBMEHNA Npouecca npeaBapuTensHoro cbpoca Boabl);

— OYUCTKY NONYTHOro HEPTSHOIO ra3a OT KaneribHOW Bnaru B razocenaparope ans
noJayn B rasonpoBo BHELIHEro TpaHcrnopta U AOMNOMHUTENbHY MOArOTOBKY
rasa onsa cobCTBEHHbIX HYXA (4N dpakenbHOW cMCTeMbl, ANs nogorpeBaTenen,
OS5 KOTENbHOW U T.4.);

— obes3BoxuBaHMe HedTM B annapatax co cbpocom BoAabl (TpexdasHbIX
cenapaTtopax, OTCTOMHUKax HedTM O OCTATOYHOro COAEep)KaHus MNNacTtoBOW
BoAbl He 6onee 5-10 % (mac.));

— OKOH4YaTesflbHOEe pasrasvpoBaHME 4YacTMYHO 0O0e3BOXEHHOW HedTM B
cenapaTopax KOHLEBOW CTyneHu nepeq nogayvyerd Ha BXO4 UEHTPOBexHbIX
HacoOCOB;

— HACOCHYID OTKayky C TMOMOLb  LUEHTPOOEXHbIX HAacOCOB  Y4aCTUYHO
06e3BOXXeHHON He TN Ha yCcTaHOBKY noaroToBku Hedptn (YIH, LUIMNC);

— aBapwuiHbin 8-12-4acosorn cBoboHbIM 06BbEM B pe3epByapax;

— TMOAroTOBKY NMnacToBOW BOAblI 4O TpebyemMoro kayecTBa ANd 3aKkaykm B CUCTEMY
nogAaep>XXaHus nacToBoro AaBreHus;

— y4yeT HeTH, rasa u NnacToBoOn BOAbI;

— KOMMpUMUPOBAHME ra3a KOHLUEBOW CTyneHW cenapauuu OO AaBneHus rasa |
CTYNEHW C MOMOLLbIO BaKyyMHOM KOMMPECCOPHOW CTaHUuK;

— aBapuiHbin cbpoC rasa C npegoxpaHUTESNbHbLIX KnanaHoB cenapaTopoB |
CTyneHn n cbpoc rasa mn3 rasocenapatopa (B criydae HEBO3MOXHOCTM Nogaun
rasa B rasonpoBO/ BHELUHEro TpaHcnopTa) No JIMHUX BbICOKOrO AaBfieHUSA Ha
dakern;

— aBapuiHbin cBpoC rasa C npegoxpaHUTENbHbIX KranaHoB cenapaTtopoB
KOHLEBOW CTYNeHu Mo JIMHUN HU3KOro JaBrieHns Ha akern.

MpyMmeHeHne HanopHOW NOAroTOBKM HedTW npegnonaraet obasaTenbHoe
Hanuyne ycTaHOBKM NOArOTOBKM BOAbI MO0 HanopHbIX OTCTOMHMKOB BOAbI.

MpUMeHeHMe HamopHbIX OTCTOMHMKOB BOAbl  MO3BONMSIET  HanpaBnsATb
NnoAroTOBMEHHYIO NNacToByto Boay B bydepbl-gerazatopbl KHC 6e3 Hacocos.

Ctpoutenbcteo YICB npegnonaraet CTpouTenbCTBO 6S5I0MHOM KYyCTOBOW
HacocHowm cTaHuumn (BKHC). ednumnT Boabl AN 3akayku B NiacT BOCMNOJTHAETCS BOLON
C BOA03abopHbIX CKBaXXWMH Nocre npeaBapuTenbHON NoaroTOBKN.

C6poc 0OCHOBHOro KONM4YecTBa NIacToBOW BOAbl NPOUCXOAUT HENOCPEACTBEHHO
Ha OHC c YTCB v nocneayowun TpaHcnopT ManoobsogHeHHOW HedhTu obecneynBaeT
CHWKEHWe Harpy3ku Ha nnowagku nogrotoBkn Hedptn (UMNC) wn HanopHbIv
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HedpTenposog (ot OHC pgo UIMC), yMeHbwaeT KOPPO3UOHHYID aKTUBHOCTb
nepekayMBaeMon NpoayKUMW, TEM CaMblM CHMXaAA SKCMNyaTauMOHHbIEe pacxodbl Ha
nogaepxaHue cetu TpybonpoBoaoB.

HarnopHas nodzomoeka Hegbmu ¢ rnipumeHeHuem mpy6bHbix eodoomdenumerneu

TpybHbin BogooTaenutens (TBO) npeactaBnser cobor  KOHCTPYKLMIO,
coctoswyto ns Tpyé anametpom 1020...1420 mm 1 gnvHon 80...120 M, koTopas nmeet
HebOnNbLLIOWN YKMOH (OKONO 4 rpagycoB), NO3BOMSAOLWNIA BOAHOW dha3e cKannmBaTbCH B
HWKHEN YacTu 1 OTBOANTBLCS Nog U30bITOYHBbIM AaBNEeHNEM YCTaHOBKMW.

HaknoHHoe pacnonoxeHne TBO obecneudnBaeT OBWXeHWE NpeaBapuUTENbHO
pacCnoeHHbIX MOTOKOB HedTM M BOAbl B MPOTMBOMOMOXHbBIX HaNpaBfiEHUsIX, YTO
no3BonseT pasgenuTb annapat no ANMHEe Ha OTAeNbHble OTCTOMHbIE CeKLMU (30HblI),
CMOCOBCTBYET CHMXKEHMIO CKOPOCTM XXMAKOCTU B COOTBETCTBYHOLLNX OTCTOMHbBIX 30HaX,
Takum obpa3om co3gaeT Ans Kaxaon dasbl 6naronpusTHbIe YCNOBUSA pasfgeneHns.

Ha paamepbl 1 koHurypauuio TBO okasbiBalOT BNUSHME Harpy3ka n 00 beMHbIE
COOTHOLLEHMUS HepTH 1 BOAbl, TpeBOBaHUA K CTENEHN UX NOLTOTOBKU, HEOOXOAMMOCTb
NPUMEHEHNS BHYTPEHHNX CeNapupyoLLMX YCTPONCTB.

OcTtaTtoyHaa obBoaHeHHOCTb HedTn nocne TBO coctaBngeTr ot 5 go 30 %
(06beMHbIX). OcTaBLIeecd KONMYEeCTBO NacToOBOW BOAblI BMECTEe C He(PTbIO BbIBOAUTCS
B TpybonpoBoA n TpaHCNopTUpyeTcsa nog cO6CTBEHHbIM AaBMEHNEM WU C NOMOLLLHO
HacocoB Ha LINC gna ganbHenwen noaroToBKN.

[ns npegoTBpaweHms nonagaHnsa HedpTaHoN hasbl B BOAHbLIN KONnekTop, cbos
B paboTe cuctembl nogaepXaHusa nnacTtoBOro OaBfieHUs M NoTepb A0ObITON HedTH
MCNONb3YTCA PerynsaTopbl MexXdgasHOro ypoBHS, OCHOBaHHbIE HA rMAPOCTaTUYECKOM
npuHUUNe noaaepkaHusa oaMHakosoro sogopasgena B TBO u perynatope.

Cuctema aBtomatmsauum TBO dopmmpyet penerHble curHanbl Ans
oTKno4YeHus HacocoB KHC npu nosiBNneHnn B 30HE BbIrPY3KM BOAbl HU3KOIO KadecTBa.

TpybHbIM ~ BogooTAenUTENb  BbLINOMAHAET  Takke  dyHKuuo  Bydepa,
cTabunuampytowero NoTok NpM HepaBHOMEPHOM MOCTYMNSEHUN ra30BOLOHEMdTSHOIo
NOTOKa, CBONCTBEHHbIX pesibePHON MECTHOCTM.

HanopHas nodzcomoeka Hehmu ¢ rnpuMeHeHUeM KOHUesbIX Oeriumesied ¢ha3l
mpy6HbIX agmomMamu3upo8aHHbIX

KoHueBble pgenutenun a3 TpybHble aBTOMaTuaupoBaHHble (KOPT-A)
npeaHasHayeHbl 4ns npegBaputTenbHoOro 06e3BoXmBaHna HedOTH 4O coaepKaHus B HEN
Boabl He 6onee 0,5+5,0 % u moryt BxoamTb B coctaB YICB unn nocrtaBnstbcA
OTAEenbHO B KayecTBe BXOOHOW cTyneHn obessoxwuBaHus YIH. MMpuHumn paboTbl
KODPT-A n TBO aHanormyHbl.

Pasmepbl KOPT-A 1 nx TexHonornyecknm obbem onpeaenstotcs B 3aBUMCUMOCTU
OT MNPOU3BOAUTESIBHOCTU MO KUOKOCTU, (U3UKO-XMMUYECKUX CBOWCTB HedTw,
nnacToBOW BOAbI, pexuma paboTbl n TpeboBaHMI K Ka4eCTBY KOHEYHON NPOoAyKUMM Ha
OCHOBaHMM  MpPOBEOEHHbIX  WUCCredoBaHUW  arperaTMpoBaHHOW  YCTOWYUBOCTU
BOAOHEMTAHON SMYISIbCUM.

B coctaB KO®T-A BxoaaT cneaytowime ysnsl 1 o6opygoBaHue:
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- y3en npegsaputenbHoro otbopa rasa, npegHasHadyeHHbI Ans oTbopa
oTaenusLierocs cBo60AHOro rasa B NOABOAALLEM KONSEKTOPE;

- HaKNOHHblE TPYOHblE CEKuMM B 3aBMCUMOCTU OT MPOU3BOAUTENBHOCTH,
npefHasHayYeHHble A8 oTaeneHus Boabl OT HePTU K ee aerasauyuu;

- BHYTPEHHME MOJSI0YHbIE KOanecuepbl-OCaanTeNn B HUXHEN YaCTu CeKkuuu,
npegHa3HayYeHHble Ans AOOYUCTKN BOObl OT MEXaHUYECKUX nNpumecen u HedpTu.

Cuctema aBstomatmsauum KODT-A cocTonT n3 gByx YpOBHEN: HUXKHUN YPOBEHb
— KOHTPOSbHO-U3MepuTenbHble NpUbopbl W KOHTpoOnnepbl, O6beAUHEHHble B
pacrnpefeneHHyo CeTb JIOKanbHOro KOHTPOMS W ynpaBfieHUs; BEPXHUA YpPOBEHb —
aBTOMaTU3NpoBaHHOe paboyvee MecTo onepatopa (KOHTpOMnep), pacnonoXeHHoe B
ornepaTopHOMN.

YcmaHoeka noGz2omosku Heghmu

YCTaHOBKM MOArOTOBKM HeMTU 4HABNAKTCA COCTaBHOM YacTblo €4MHOro
TEXHONOIMMYECKOro KOMMIIEKCA COOpPYXeHurn no cbopy M MNOoAroTOBKE MPOAYKUUK
CKBaXMH W, Kak npasuno, pacnonaratotca Ha LIMC, HO mHorga ocyuwlecTtBnsiercs
CTPOUTENBLCTBO OTAENBHO pacnosioXXeHHoW nrowaakn YIH.

YMNH npegHasHayeHa Onda npvemMa MpoAyKUMU CKBaXWH, a TakKe YaCTUYHO
obesBoxeHHON HedpTn Bnuxanwmnx YINCB ana nogrotoBkn HedTW, NONYTHOrO rasa u
nnacToBoun BoAbl 4O TpebyeMblx NnapamMeTpoB.

TexHonornveckun npouecc YIH npegycmaTtpumBaert:

- rnybokoe o06e3BOXMBAHME HEMTAHOM 3MYNbCUM OO0 OCTATOYHOro
cogepaHus Boabl He bonee 1 %;

- obecconnBaHne HedTK (NpM HEOHGXOAUMOCTHK), CTAbMNN3ALNIO, CHUXKEHNE
YNPYrocTM HacCbIWEHHbIX NapoB ToBapHOM HedTW, OTAYBKY cepoBogopona
PU3NYECKMMUN UNN XUMUYECKMMU MeTogaMK (NP HEOBXOANUMOCTM), YYET N OTKAYKy ee
LEHTPOBEXHBIMN Hacocamu B HedTeNnpoBO BHELLHErO TPaHCNOPTa;

- NoAroTOBKY MnacToBoW BoAbl A0 Tpebyemoro kadectBa Of9 3akayku B
cuctemy Mg,

- yyeT W nojavy npenBapuTenibHO OCYLWEHHOro mMonyTHOro rasa B
rasonpoBO BHELLHEro TpaHcnopTa.

B coctae YIH (kak oToenbHO pacnonoXeHHON nnowankn) BXoguT crieaytoilee
OCHOBHOE TexHonorm4yeckoe obopyaoBaHme:

- cenapaumoHHas YycTaHoBKa (cenapatop | cTyneHu) ana cenapauun
XWOKOCTU C BNMKanLLINX KYCTOB CKBaXXMH;

- rasocenaparop Anga oTAeNeHUs KanenbHOW XXUOKOCTU N3 BblAENMBLLEroCcs
rasa B cenaparope | cTyneHu;

- nogorpesaTenu Ans Harpesa XUAKOCTU C Bnmkanwmnx KyCTOB CKBaXXUH U
yacTu4Ho obBogHeHHom Hed T ¢ YTICB;

- annaparbl 4ns npeaBapuTenbHOro cbpoca nnactoBown BoAbl N3 HEPTAHOM
SMYIbCUKN C BNMKANLLIMX KYCTOB CKBaXXMH 00 OCTaTO4YHOM 06BOAHEHHOCTM 5-10 %;

- annapatbl ong rnybokoro 06e3BoXxunBaHmst n obecconmBaHna HedTH;

- cenapaTtopbl KOHLEBOW CTyrneHu cenapaumnm Ans  OKOH4YaTeNbHOro
pasrasnpoBaHns HedTu;
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- LueHTpobexHble Hacocbl ANS OTKayky TOBapHOW HedTn B Tpybonposon
BHeLUHero TpaHcrnopta HeddTH (HacoCHas BHELLUHEN NepeKaykn);

- ueHTpobexHble Hacocbl ANnA BHYTPUNAPKOBOW MNepekayvykn HedpTn
(HacocHasi BHyTpeHHeN nepekayku);

- y4yeT NoAroToBIEHHON HedTw;

- y4yeT OYULLEHHON NacTOBOW BOAbI;

- yyeT rasa nepepj nogayen B ra3onpoBO/ BHELLHEro TpaHCnopTa;

- y4yeT rasa BbICOKOrO M HU3KOro JaBrieHUs], CKUraeMoro Ha akenax;

- yyeT rasa Ha CcoOCTBEHHble HyXAabl (Ha npoayBKy dakerbHbIX
KOJINEKTOPOB, Ha AeXypHble roperikvi pakernios, Ha NeYn n KOTENbHYH0);

- aBapUHbLIN pesepByap AN CblpO HETHU;

- aBapuHbLIN pe3epByap N8 TOBapHOM HETHU;

- daken BbICOKOro AdaBreHuMsa [Ons  aBapumiHoro cbpoca rasa c
npegoxXpaHUTENbHbIX KranaHOB annapaTtoB  BbICOKOro fasrneHus (¢ paboymm
n36bIToYHbIM AaBneHnem 6onee 0,2 Mla) n cbpoca rasa ¢ cenapaTtopoB | cTyneHn B
crlydae HeBO3MOXHOCTM nMofdayM B ra3onpoBO BHELWHEro TpaHcrnopTa, Ha
raszonepepabartbiBatowmn  3asog (MM3) wnm Ha ycTaHOBKY npeaBapuUTEnbHON
nogrotoBku rasa (YIMr);

- daken HU3KOrO AOaBneHua AOns  aBapunHoro cbpoca rasa cC
npefoxpaHnTenbHbIX  KNanaHoOB annapaToB  HM3KOro gasneHus (¢ paboudnm
n3bbIToYHbIM AasreHnem MeHee 0,2 MIla) u cbpoca rasza ¢ cenapaTopoB
NPOMEXYTOYHOM N KOHLIEBOM CTYyNeHen cenapaumm B criydae HEBO3MOXHOCTU nogayu
rasa Ha BaKyyMHyt KoMmnpeccopHyto ctaHumio (BKC);

- yCTaHOBKa BOOOMNOLrOTOBKM  (HAMOpHbIA ~ OTCTOMHUK  BOAblI UMK
BEPTUKasbHbIN pe3epByap-0TCTOMNHUK);

- LeHTpobexXHble HacoCbl ANA OTKAaYKM OYULLEHHOW NMacToBOW BOAblI Ha
KHC (B cnyyae nogrotoBku BOAbl B pe3epByape-0TCTONHUKE);

- ApEeHaXHble eMKOCTW N9 ONOpOXHEHUs 0bopyaoBaHNS;

- €MKOCTb YJTIOBIIEHHON HETY;

- ApeHaxHas eMKoCTb Ans cbopa yTedek ¢ canbHUKOB HACOCOB HETH;

- ApeHaxHasi eMKOCTb Anga cbopa yTeyek ¢ carlbHUKOB HACOCOB MNS1IaCTOBOM
BOAbI;

- ApeHaxHasi EMKOCTb Anisi cbopa yTeyek ¢ yana yvyeTta HedTu;

- €MKOCTb Y4YTEeHHOM HedTM (B crnyvyae npuMeHeHus Ons ydeTa HedTu
CUCTEMbI UBMEPEHNSA KONMYecTBa U nokasatenen kavyectsa HedpTn (CUKH));

- €MKOCTb HEey4YTEeHHOM HedTn (B criydae npuMeHeHusa ans yvyeta Hedtn
CUKH);

- ApeHaxHas eMKOCTb OS5 pe3epByapos;

- yCTaHOBKa ynaBIfiMuBaHUA Nerknx opakuunm;

- drakenbHble cenapaTopbl BbICOKOIrO U HU3KOro AaBIEHUS;

- €MKOCTM KOHAeHcaTa hakefibHOW CUCTEMBI;

- peareHTHoOe XO3AWCTBO B coOCTaBe: OnOKM [A03MPOBaHUSA peareHToB,
€MKOCTU XpaHEHNSA peareHToB, CKNaj XpaHeHUs peareHTos;

- aBTOMaTtmyeckasi cucteMa NpoTUBOMOXAPHOW 3alinTbl C pe3epByapamu
NPOTUBOMNOXAaPHOro 3anaca BOAbl.
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MobunbHas ycmaHoeKka no02omoeku Heghbmu u 2a3a

MobunbHble yCTaHOBKM COCTOAT M3 KOMMnekca 06opyaoBaHUs U NHXKXEHEPHbIX
ceTen B MOAYNTIbHOM MWCMOSIHEHMM, Pa3MELLUEHHbIX Ha MAUTHOM OCHOBaHUM W
npegHasHayYeHbl ons:

— cenapauum npoaykuumn CKBaXuWH (pasgeneHne Ha HedTb, ras u Boay) Ans
BbINOMHEHNA 3amepa C JanbHenwen yTunumsaumen Ha d¢akene, BbIBO30OM
aBTOTPaHCMOPTOM Unn TpyBonpoBOAHLIM TPAHCNOPTOM;

— NOAroTOBKN HeddTM ANa TpaHcnopTa noTpebutento (BbLIBO3 aBTOTPAHCMNOPTOM,
TpybonNpoBOAHLIN TPAHCMNOPT).

O6opynoBaHue ycTaHOBKM COCTOMUT M3 TpaHcnopTabenbHbIX COOPOYHbIX e4uHNLY
— MoAynen, BMUCbIBAKOLWMXCA B TpaHCNopTHble rabapuTtbl ana obecneyeHus
BO3MOXHOCTU  TPaAHCMOPTUPOBKM K obbekTam oOycTponcTBa CTaHAAPTHbIM
TPaHCNOPTOM.

YcTaHOBKM nNpeactaBnsaoT COOBON COBOKYNMHOCTb TEXHONOrMYeckux OrnokoB U
MoAyrnen BcnoMoratefibHbIX CUCTEM U WUHXEHEpPHbIX CeTel, YCTaHOBMEHHbIX Ha
CTpOUTENbHbIE KOHCTPYKUUM B BUAE €ANHON NNOLWaaKK.

LleHmparnbHbil nyHkKm cbopa

LleHTpanbHble NyHKTbl cbopa HedpTU ABNAIOTCS 3aKMOYUTENbHBIM 3BEHOM B
Kaxxgon cucteme cbopa HedpTu n rasa. Kak npasuno, B Kaxxgom HedpTeaoObiBaloLLEM
panoHe pacnonaraeTcst OAWH NyHKT cbopa 1 NoaroToBkn HedTH, rasa u BoAbl.

Cuctema nogrotoBkm Heptn Ha LULIMC Bknwodaer B ceba  komnnekc
TexXHonornyeckoro ob6opyaoBaHnsa 1 COOPYXEHUN, NpeaHasHavYeHHbIX ANA NOfyYeHus
HedTH, obecconeHHon, o06e3BOXEHHOW W CTabunM3anpoBaHHOW, ee y4yeTa W
AanbHenWero TpaHcnopTa, AN OYUCTKM CTOYHbIX BOA, NEPBUYHOW MOArOTOBKW rasa
KOHLIEBbIX CTYMNEHen cenapaunm K TpaHCnopTy.

LUMNC pasmewatoTr npeumyLiecTBeHHO Ha ©6as3oBoM MecTopoxaeHun. [lpu
oTCcyTCTBMM B panoHe 6HasoBoro mectopoxaeHus UIMNC  pasmewarT Ha
MECTOpPOXAEHMN, BrivkanLiem K HavanbHOM TOYKe MarncTpanbHoOro HedTenpoBoaa.

B coctae UINC Bceraa BxogsT OObeKTbl Kak MNPOU3BOACTBEHHOro, TaK MU
BCNoOMoraTenbHoro 3Ha4yeHunsi. OCHOBHbIE NPON3BOACTBEHHbIE 06BbeKTbI LIMC:

— KOMMJSIEKC NOArOTOBKM M TpaHCcnopTa HedTy;

— KOMNJIEKC NOArOTOBKM BOAbI;

— KOMMNJSIEKC NOArOTOBKM rasa.

K OCHOBHbIM BCrnoMoratefilbHbIM COOPYXEHUsIM, NpeAHas3Ha4YeHHbIM  Ans
obcnyxmnsanusa LINC, MOXHO OTHECTH:

— agMUHUCTPATUBHO-ObLITOBOW KOPMYC C Y3510M CBSI3U;

— NoXkapHoe [eno;

— ncnbiTaTenbHble nabopaTtopun co cknagom npoo;

— KOTENbHYI0;

— COOpPYXEHUs MNPOU3BOACTBEHHONO W MNPOTUBOMOXAPHOro BOAOCHAGXEHUS,
pe3epByapbl AN XpaHEeHUs MNPOTUBOMOXAPHOro 3anaca BoAbl, NPOTUBOMOXAaPHbLIN
BoAgoeM, 6nok-60KCbl NPOTUBOMOXXAPHOW HACOCHOW CTaHUMu 1 Aap.
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2.2.2. [Mlodzomoeka 800bI

YcmaHoeka noGz2omoeku rnornymHodobbsieaemoli 800k

YcTtaHoBKa noarotoBkn nonyTtHogoObiBaeMon Boabl npeacrtaBnsdeTr cobown
KOMMNMEKC TexHomornyeckoro obopyaoBaHMss U1 BCNOMOraTeslbHbIX  CUCTEM,
npegHa3HayYeHHbIn AN OYUCTKM B MNPOMbBICIIOBLIX  YCMOBUAX  MOCTynaroLwen
nonyTHo4o6bIBaeMON BOAbl OT OCTATOYHbIX HedTenpoayKTOB, rasa, OpraHM4ecKux
BeLLEeCTB, KONIOUAHOW rMWHbI, APYrMX B3BELUEHHbIX BELLECTB.

CoctaB obopynoBaHus YCTaHOBKM MOArOTOBKM nonyTHogobbiBaeMon Boabl (B
3aBMCMMOCTM OT cOCTaBa MocTynatowen nonytHogobbiBaemon Boabl U TpeboBaHu K
OCTaTOYHOMY COAEPXKaHMNI0 HEPTENPOAYKTOB U MEXAHMYECKUX NPUMECEN):

— cenapaTop-noTaTop;

— BnOK rmapOouUUKITOHOB;

— annapat rnybokon O4YUCTKM BOAbI;

— 6BnoK punbTpoB rpyboin 1 TOHKON OYUCTKK;

— pesepByap-oTcTonHuK Tna PBC/PIC;

— OTCTOWHWK BOAbI;

— Bnok 003MPOBaHUSA XMMUYECKUX peareHToB;

— HacocHbIN BNokK oTkayvku nnactoBbix Bog Ha KHC;

— TpybonpoBogHass 06BAi3kKa C KOMMMEKTOM 3amnopHO-perynupytowen u

npegoxpaHnTenbLHOM annapaTypebl, KOHTPOJSIbHO-N3MepUTENbHbBIMMN
npundéopamu.

2.2.3. [lod2omoeka 2a3a

YcmaHoeka KomMrnieKcHoU nod2o0moeKu rnornymHo20 HeghmsHO20 2a3a

YCcTaHOBKa KOMMSIEKCHOW MOArOTOBKM MOMYTHOrO HEPTAHOrO rasa npeacrasnser
cobor KOMMSIEKC TEXHOMOrMYeckoro obopyaoBaHUS W BCMOMOraTesSibHbIX CUCTEM,
npeaHasHayYeHHbIN ONS OYUCTKM B MPOMbICIIOBbIX YCNOBUSX MOMNYTHOrO HEPTSHOrO rasa
OT BOAbl, CEPOBOAOPOAA, MEPKANTAHOB U TSXEIbIX YreBoA0pOa0B.

KomnnekcHasa noAarotoBka MOMYyTHOrO HeTAHOro rasa npegycmaTpusaet
aACOPOLMOHHYIO OYMCTKY OT TSKEnbIX YrrieBOAOpOOOB M MepKanTaHOB, aMUHOBYHO
OTYUCTKY OT CEPOBOAOPOAA U aACOPOLIMOHHYHO OCYLLIKY.

B cocTtaB ycTaHOBKM KOMMIEKCHOM NOArOTOBKW MOMYTHOrO HEPTAHOrO rasa, Kak
npaBumio, MOryT BXOAUTb CneayroLlme OCHOBHbIE Y3Mbl:

— y3€es OYMCTKM rasa OT KanenbHOW XUAKOCTU;

— y3en aacopbuMOHHON OTYMCTKN OT MepPKanTaHOB U TSXKENbIX yrineBoLopoa0B;

— y3en aMUHOBOW OYUCTKY;

— y3en aacopbuMOHHON OCYLLKK;

— y3en BbleneHus yrneBogopoaHOro KoHgeHcaTa 1 BoApbl;

— y3en KaTanMTU4YeCcKoro OKUCIieHNa cepoBogopoa C nonyyeHmem cepbl;

— KOMMpeccopHas CTaHuus;

— TexHornornyeckoe obopygoBaHue CUCTEM HarpeBa N oxXnaxneHus;
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— TpybonpoBogHass o06BA3Ka C KOMMMEKTOM  3amnopHO-pPErynupytoLlen,
npenoxpaHnTeNbHOM annapaTypbl U KOHTPOSTbHO-U3MEPUTESbHBIMU NpUbopamu.

[ononHMTeNbHO B COCTaB YCTAHOBKM KOMMSIEKCHOWM MOLFOTOBKW MOMYTHOMO
He(TAHOro rasa MOXeT BXOoAuTb 0OOpyAOBaHME rpaHynNMPOBaHUA M 3aTapuBaHUSA
cepbl, y3en KaTanuTU4eCcKoro JoXxura oTxogsawero rasa.

MpenmyLLecTBO MCNONb30BaHMUS YCTAHOBOK KOMMIIEKCHOM NOArOTOBKM NOMYTHOrO
HedTAHOro rasa 3akni4aeTcsi B BO3MOXXHOCTU NOArOTOBKM NONYTHOro HedpTsiHOro rasa
nboro coctaBa C OMMCTKOM OT NAPOB BOAbI, TSXKENbIX YrNeBo40POA0B U MepKanTaHOB.
CoBpeMeHHble KOHCTPyKUMM ancopbepoB M NpUMEHEHME Ierko pereHepupyembix
aacopbeHTOB BbICOKOW €MKOCTM NO3BOMSET BbIMyCKaTb KOMMNAKTHbIE U MeTanfioeMKkme
KOMMNIIEKCHbIE YCTAHOBKW. Takme YCTAHOBKM WMEKT BbICOKYH) 3KOMOMMYECKYID W
NPOMbILLUNEHHY 6€e30NacHOCTb.

YcmaHoeka HU3KomemrnepamypHou cenapayuu

MpUMeHeHMe  yCTaHOBKM HU3KOTEMMNEPATYPHOM cenapaumm (YHTC)
npegycmaTtpuBaer:

— MEPBUYHYIO Cenapauuio rasa u ynasnmBaHue XnakocTHbIX MPO6OK BO BXOAHOM
rasocenaparope;

— OXNaXxaeHwe BXOOHOro MnoToKka rasa B TennoobMeHHWKe ras/ra3 noTOKOM
OXNaXXAEHHOro rasa;

— OoXnaxaeHue rasa 3a c4eT ApPOCCENMPOBaHMS NOTOKA;

— MOCneaywLwy cenapauuio OXNaXk4eHHOro rasa B HU3KOTEMNepaTypHOM
cenapartope rasa;

— nogorpeB MOArOTOBMIEHHOrO rasa B TEMNNOOOMEHHWKe nepen nogaden B
Marmctpans/notpeburtento.

OcHoBHasa TexHomnorus BkroyaeT B cebs cenapatopbl, TENNIO0OMEHHUKN U
apoccenb (Mnu TypboaeTaHaep). a3 n3 ckBaxmH NOCTynaeT BO BXOL4HOW cenapaTop,
roe otaensieTcs xkugkas gasa (nnacrtoBasi BOga C pacTBOPEHHbIMU MHIMOGUTOpamMu m
yrneBoaopoaHbii  koHaeHcaT). OTcenapuvpoBaHHbIA  ra3  HanpaensieTca B
peKkynepaTuBHble TENSTIOOOMEHHUKN ANSA pekynepaumm xonoga ¢ ApOCCEeNUMPOBaHHOM
notoka rasa. [ns npeaynpexgeHus ruapatoobpa3oBaHnss B NOTOK rasa nepeg
TENNOOOMEHHNKOM BMPbLICKMBAOT MHIMOUTOP ruapaTtoobpasoBaHma (MNMKONb WK
mMeTaHon). OxnaxaeHHbln ra3 1M3 TenrnooOMEHHMKOB MOCTYNnaeT Ha OpOCCENb UMK
petaHgep, roe 3a  cyeT  gpoccenupoBaHua  (Unyv AeTaHOupoBaHusA) nagaet
TemnepaTypa notoka. lMocne oxnaxaeHus ra3 noctynaet B HU3KOTEMNEepaTypHbI
cenapartop, rae W3 MOTOKAa rasa OTAenAlTCsa CKOHAEHCUPOBAaBLUMECS XUOKME
yrneBogopoabl U BOOHbIN pacTBOp WUHrMbuTopa rugpatoobpasoBaHusi. Cyxon ras um3
HU3KOoTEMNepaTypHOro cenapartopa npoxoanT yepes pekynepaTUBHbI
TennoobMeHHUK, rge HarpeBaeTCs U HarpeBaeT OTXOoAALY0 Xuakyto dasy ns YHTC un
TONbKO NOTOM NOJAETCH B MarucTpasnbHbIA ra3onpoBOA.

[locTonHcTBa:

— MpOCTOTa aKcnnyataumm n obcnyxmsaHms o6opyaoBaHus;
—  MWHUMAarnbHbIE KanuUTanbHbIX BIIOXEHUN.

HepocTaTku:

— yepe3d 3-5 neT nocne Hadana pas3paboTkKm MeCTOpPOXAEHUA AaBneHue
pobbiBaeMoro raza HaunMHaeT NOCTENEHHO NagaTth, HE NO3BONSAA CTabuNbHO AoCTUraTb
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TpeboBaHW MO nodave rasa B MarucTpanbHbli rasonpoBod, B 3TOM Ccryyae
npegycmaTpuBaeTcsl AONONHEHNE YCTAHOBKN KOMNPECCOPHbBLIMU MOLLHOCTSIMU.

YcmaHoeka HuskomemrepamypHoU KoHOeHcauuu

YcTaHOBKM HU3KoTEMNepaTypHon koHaeHcauumn (YHTK) ocHoBaHbl Ha npouecce
n3obapHoro  oxnaxgeHma - NpUPOAHOr0O U MNOMYTHOrO  HedTAHOro  rasa,
COMpOBOXAAKLLErocs nocrnegoBaTesibHOM KOHAEHcauuen OTAENbHbIX KOMMOHEHTOB
ra3oBoro KoHgeHcarta unm ux pakuum npu onpegeneHHomMm gasneHun. PasgeneHue
yrneBoAopPOAHbIX rasoBs MeToAoM HU3KOTEMMNEPATYPHOM KoHAeHcauuu
OCYLLECTBMSETCA NyTeM OXNaXAEHUS BHELLHUM XOSI0AOM [0 3a4aHHOW TemnepaTypbl
npu MNOCTOSAHHOM AaBlIEHUKN, COMPOBOXAAKLLErocs KOHOAeHcaunen M3Brekaemblx w3
ra3oB KOMMOHEHTOB, C NOCNeAyLWMM pa3feneHnem B cenapatopax ra3oBomn 1 XXngKon
¢a3. icnonb3oBaHMe MeToga 3a CYET MCKYCCTBEHHOrO BHELLHEro xonoga noseonsiet
nogaepxmBatb CTabMNbHYKD TOYKY POCbl BHE 3aBMCUMMOCTW OT BPEMEHM roga u
nepenaga gaeneHun, a takke gobmsatbca 6ornee rnybokoro U3BMEYEHUA TSXKEIbIX
yrneBo4opoaoBs.

MpumeHeHne YHTK npegycmaTtpuBaer:

— NEPBUYHYLO cenapauuio rasa n ynaBnmBaHue XUAKOCTHbIX NPOOOK BO BXOQHOM
razocenaparope;

— OoxnaxaeHue BXOAHOro MoToKa rasa B TensIOOOMEHHMKE 3a CYeT BHELUHEero
NCTOYHMKA OXNaXXOeHWs;

— nocnefywowyo cenapauuio OXNaXxAeHHOro rasa B HU3KOTeEMNepaTypHOM
razocenaparope.

JocTtonHcTtBa YHTK:

— cTabunbHas Toyka pochbl (4axe Npu NageHun gaBneHusi rasa B CKBaXkMHe) 3a
CYET perynnupoBaHmnsa MOLLHOCTW BHELUHEro XOnoaunbHOro LMKNa;

— BO3MOXHOCTb nogaepxaHus 6onee HA3KMX TeMnepaTyp Npu oxnaxaeHum rasa,
nonyyeHne 3a CHET 3TOro AONONMHUTENbHbIX XUOKUX NMPOAYKTOB;

— ctabunuaauma KoHAeHcaTa B KOMIOHHAX 3HA4YMTENbHO COKpallaeT NnoTepu Ha
dakenax.

KomnpeccopHas cmaHyus

KomnpeccopHble cTaHuMm Ha HePTAHOM MEeCTOpPOXAEHUM B 3aBUCUMOCTU OT
obnacTti npMMeHeHns MOXHO pas3genuTb Ha cnegyoLwne rpynnbl:

— Aans cbopa HedpTAHOro rasa;

— ON4 nofayv rasa B CKBaXWHbl B kKayecTBe paboyero areHTa;

— ON4a TPaHCNoOpPTMPOBKM rasa;

— onga nepepaboTkn HePTAHOro rasa;

— [ONA 3akayku B NNacTt npuv nogdepXaHuu nnactoBoro AasBfieHUd WU
BHYTPUMNIIACTOBOM rOpPEHUMN.

KomMmnpeccopHble CTaHUMM HEe3aBUCMMO OT UX Ha3HaYeHUs BKNHO4YalT B cebs
cneayroume OCHOBHblE OOBEKTDI:

— MAalUMHHBIA 3an C YCTaAHOBMIEHHbIMM KOMMpEeccopamMn, MOAbEMHbIMM
YCTPONCTBAMU U KOHTPOSbHO-U3MepUTENbHON annapatypowu;

— BOASAHAsA HAcoCHasa Ans oxnaxgjaroLlen Boabl;
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— rpagupHsi, cOOpHUK ropavYen Boabl U DaccerH Onga 3anaca oxnaxgatolen
BOAbI;

- nnowjagKku ans TEXHOJTOrM4YeCcKom annapaTypbl (cenapaTopsl,
MacnooTaenuTenu un 1.4.);

— NNowiagkn cMa3oydHbIX Macen ¢ pereHepaLmMoHHON YCTaHOBKOW;

— 9neKkTpuyeckoe pacnpefenutenbHoe YCTPOMUCTBO U TpaHCHOPMaTOPHYIO
noacTaHuumio;

— TpybonpoBoapbl;

— CepooMUCTHAs yCTaHoBKa (ecnu Ans oxnaxaeHus ucnonb3yeTcsa cepa);

— BOAOCMSIrMatoLLIasi YCTaHOBKA (ECIM AN OXIaKOEeHWS UCMONb3YeTCs XKeCTKasi BoAa);

— KOTenbHag, paboTalwasn Ha Tenne oTpaboTaHHbIX ra3os;

— MexaHun4yeckasa mactepckas Afs TEKYLLEro peMOHTa, CKazd 3anacHbIX YacTew;

— nomMeLleHne ans obecnyxunsatoLero nepcoHana.

[MonyTHbLIN HE(PTAHOM ra3 NocTynaeT Ha KOMMNPECCOPHYHK CTaHUUIO C pasfinyHbIX
00BbEKTOB MECTOPOXAEHUS, NOCIEe CxaTus Ao pabovero gaBneHns ras 3akadmBaeTcs B
TpybonpoBog AnNa TPaHCNOPTUPOBKM A0 [JanbHenwero MecTa MNpUMEHEHUs B
3aBUCMMOCTW OT NOCTaBIIEHHOM 3a4a4n ero Ucrnosb30BaHUs.

2.2.4. PakenbHble cucmemMabli

dakenbHble CUCTEMbI NPeAHa3HaYeHbl 4518 CKUraHus MOMyTHbIX Fa30BbIX CMeCceMn
C LIEeNbl UCKIYEHUs UX crydanHoro Bbibpoca B aTMocdepy, obecneumBas npuem
rasoBblXx COpPOCOB OT nNpenoXpaHUTENbHbIX KManaHoB W OT TeXHONOrMYecKoro
obopyaoBaHus.

B cooTBeTCTBUM C 3agavyamu n 06nacTblo NpUMeHeHUs bakenbHbIX CUCTEM K HUM
npeaobABNATCS cneayolmne oCHoBHble TpeboBaHNS:

— MOMHOTa CXWUraHwsa, B pesynbTaTe KOTOPOW wucknyaetca obpasoBaHue
pasnuyHbIX anbAerngoB, KACIOT U MHOMMX BeCbMa BpeOHbIX MPOMEXYTOYHbIX
NPOOYKTOB;

— UCKIoYeHne obpa3oBaHns caxu 1 AbiMa;

— 6e3onacHoe BocnnamMmeHeHue cbpacbiBaeMbIX Ha dhaken rasos;

— yCcTonumMBOCTb paboTbl (hakena npu WU3MEHEHUSIX pacxoda, LaBreHus u
coctaBa cbpacbiBaeMoro rasa.

dakenbHaa cuctema npegycmaTpuBaeT dakefbHble CUCTEMbI BbICOKOrO U
Hu3koro gasnenunsa (B n ®HLA), kaxgasa n3 KOTOpbIX BKMOYaeT B cebs:

- cenapaunoHHO-ApEeHaXHbIN y3ern,

— cenapartop hakenbHbIN BbICOKOrO AaBreHUs;

— cenapartop akenbHbIN HA3KOro AaBrEHUS;

— dakenbHyl0O  yCTaHOBKY (COBMeLleHHasi dakenbHas  yCTaHOBKa,
(hakenbHas yCTaHOBKa C pasferibHOW YCTaHOBKOW (hakesibHbIX CTBOSIOB BbICOKOrO U
HW3KOro gasneHus ana obecneveHuss 6e3octaHoBoYHOM paboTtbl AHC ¢ YIICB wnu
rakenbHas yCTaHOBKA C FOPU3OHTasnbHbIM (pakenbHbIM CTBOSIOM U BO3MOXHOCTbHO
BbiMapMBaHMs NIacToBOW BOAbI).

Po3axur chakenbHON yCTaHOBKM NPON3BOAMTCA TaK Ha3blBaeMbIM BeryLimm orHem
NN 3NEeKTPOUCKPOBOM CUCTEMOW Ha OeXYypHoW ropernke. [lanee KOHTPOSib ropeHus
ocyLlecTBnseTcs aKyCTU4EeCKNMU AaTymkamn n TEPMOINEKTPUYECKNM
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npeobpasoBaTtenemM. [na ynpaBneHuMsa Takke 3a0elCTBYETCS aBTOHOMHbIA Onok
PO3XUra U KOHTPOSIS NiamMeHn, KOTOPbIA OOMMKEH HaXOAUTLCA B OTAENbHOM LWwKady C
oborpeBomMm. Pexumbl akcnnyataumm € MOAKMOYEHWEM aBTOMATUKM npeanonaratoT
paboTy NO 3aJaHHbIM anropuTMam C nepegadyernt CUrHanoB Ha OnepaTopPCKUn NynbT.

dakenbHble CUCTEMbl pasMeLlarTCss C YY4eTOM po3bl BETPOB U TEXHUYECKUX
BO3MOXHOCTEN YCTaHOBKM TPYOGONPOBOAHLIX JIMHUA C OrpaxgeHusMuM U OTBOLHbLIMU
KaHanamuM Ons  ropenok. HesaBucMmMo OT Tuna YCTaAHOBKM BblOEPXUBAOTCS
HOpPMaTUBHbIE PACCTOAHUS MeXAYy PakenbHbIMM CTBONAMN, 34aHUAMMU, UHXEHEPHBLIMN
COOPYXXEHUSIMU, CKNlagamMn N ANEKTPUYECKMMN NOACTAHLNAMMN.,

2.2.5. KoHmponb u y4yem 2a3a, Hegpmu u 800blI

Cucmema u3amepeHuUs Konu4yecmea u napamempos Kayecmea 2asa

Cuctema namepeHus konuyectsa u napametpoB rasa (CUKIM) obecneunBaeT Ha
HedTeaoObIBaOWEM NPeanpuaTMM  aBTOMATM3UPOBAHHLIA  OMEPaTUBHLIA  UNK
KOMMepYEeCKnin y4et cBobogHOro HedTSHOro rasa.

CUKI npencrtaeBnsietr cobor COBOKYNHOCTb (PYHKUMOHANbHO OObeaMHEHHbIX
cpeacTB  UM3MepeHun, cuctem o0b6paboTkm MHoOpMaUMM U TEXHOMOrnYe CKoro
obopynoBaHus, npeaHa3HavyeHHasa ans: naMepeHun obbema cBob6OAHOro HEPTSAHOro
rasa, U3MepeHuin napameTpoB cBOOOAHOrO HeMTAHOro rasa, BblMUCNEHUS Oobbema
cBoOOAHOrO rasa, nNpPUBEOEHHOr0 K CTaHAapTHbIM  YCroBUSIM, OTOOpaXkeHus
(vHanKauun) n perucTpaumm pesynstatoB namepeHuin. CUKI moxet pabortaTtb Kak Ha
OAHOM, TaK U HECKONbKMX TpybonpoBoaax.

CUKI wucnonb3yetcs Ons KOMMEPYECKOro yyeTa nMpu  y4eTHO-pacCYEeTHbIX
onepauusix, a Takke onepaTMBHOro (TEXHUYECKOro) yyeTta Ha npousBoacTtee. Cocras
CUIKI onpepensioT, ncxoas M3 NPUMEHSEMOro MeToga M3MEpPEHUNn n TpeboBaHuin
METOAMKM N3MepEHUI ansa BoibpaHHOro npeobpasoBaTens pacxoaa.

B obwem cny4dae B coctaB CUKI BxogaT cneaytowwmne 6noku:

— BNokK n3amepuTenbHbIX IMHWIA B cOCTaBe nNpeobpasoBaTenen pacxona, CpeacTs
Nn3MepeHun gaBneHuns n temnepartypbl (NnpeobpasoBaTenen U NokasbiBaoLWMX);

— 6n1oK M3MepeHnsa NapameTpoB/nokasaTenen KayecTsa rasa;

— Bnok onepartopHow;

— cuctema cbopa n 06paboTkm MHpopmaLmu.

B Poccuiickon depepaummn gencteytor NTOCT 33702 «Cucrtembl namepeHumn
KonmMyecTBa W MNokKasaTenen KayecTBa ra3oBOr0 KOHAEHCATa, CXWXEHHOro
YyrNeBOAOPOAHOroO rasa W LWMPOKOM dpakumn nerkmx yrnesogopogoB. O6wme
TexHnyeckune TpebosaHna» n FTOCT P 8.733 «"ocygapcTBeHHas cuctema obecneyeHums
eAnHcTBa mamepeHnin. Cuctembl U3MEPEHUI KONNMYecTBa U napaMmeTpoB CcBOOOAHOro
HedTAHOro rasa. OOwwne MeTponormyeckme u TexHudeckne TpeboBaHUAY,
yCTaHaBnMBawLWME OCHOBHble TexXHMYeckMe W MeTponorudeckne TpeboBaHus K
CUCTEMaM U3MEPEHMN KONMYyecTBa M MapaMeTpoB/rnokasaTerien KadecTtBa rasoBoro
KOHOEHCATa, CXWKEHHOro YrneBOAOPOAHOro rasa, LWUPOKONM dpakumm nerknx
yrneeBogopoaoB 1 cBOGOAHOrO He(PTAHOrO rasa.

Cucmema u3amepeHusi Konudecmsa u rnokasamernet kayecmea Hegomu
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Cuctema namepeHuma konnvectaa n kadyectsa HedpTn (CUKH) - 3TO COBOKYNHOCTb
PYHKLUMOHANbHO O06beANHEHHbIX CPeACTB U3MepeHun, cuctembl cbopa n ob6paboTku
MHpopMaLMN, TEXHONOMMYECKOro M WMHOro obopyaoBaHUs, npefHasHayvyeHHas Aans
NPAMbIX UNIN KOCBEHHbIX OMHAMUYECKMX N3MEPEHMI MacCbl U NoKasaTesnen KadyecTsa
HedpTn o06e3BOXeHHOW, 06ecconeHHon u cTabunmaMpoBaHHOW, MOArOTOBNEHHOM K
TPaHCNOPTUPOBKE U (MNN) UCNOSb30BaHUIO (HETENPOOYKTOB).

Kak npaBuno, B coctaB CMIKH Bxogat cnegytowmne 6noku:

— BNOK N3MepUTENbHbIX JIMHUNA;

— BroKN namepeHuns NnokasaTenen kadecTsa HedpTK (HePTENPOLYKTOB);

— 610K PUNbLTPOB.;

— 6510K NOBEPOYHON YCTAHOBKM;

— 610K 3TanoOHHbIX CPEACTB;

— Bnok onepartopHow;

— cuctema cbopa n 06paboTkm nHopmaLmn.

Cucmema usmepeHul Konu4decmea u rnokazamesed 800bl

Cuctema u3MepeHUN KonuyectBa W nokasaTernen kadectsa Boabl (CUKB)
npegcraBnger cobon  (PyHKUMOHANbHO OObEeAMHEHHYHD COBOKYMHOCTb CpeacTB
N3MEpPEHU, TEeXHONOrM4YecKkoro W BcrnoMoraTesnibHoro o6opyaoBaHus, KoTopas
npegHasHayeHa ON9 aBTOMaTM3MPOBAHHOIMO ONepaTMBHOrO yvyeta BOAbl MPSMbIM MU
KOCBEHHbIM METOAOM ANHAMMUYECKMUX U3MEPEHUIA B COOTBETCTBUN C YCTAHOBMEHHbIMU
TpeboBaHNAMM.

B obwewm cny4dae B coctaB CUKB BxoasaTt cnegytowme 6110ku:

— 610K M3MEPUTESbHbBIX NIUHUIA;

— Bnok onepartopHow;

— cuctema cbopa n obpaboTkm MHpopMaLmK.

2.2.6. XpaHeHue He¢hmu

PesepsyapHsbil napk

Moo pesepByapamn XpaHeHUst HeddTM U HeddTENPOAYKTOB MNOHUMAOT
CTauMoHapHble UNU nepeaBukHble cocydbl pas3HoobpasHon OpMbl U pasmMepos,
NOCTPOEHHbIE N3 pPa3fNYHbIX MaTepmasnos.

YcnoBus, npeabaBnsieMble K XpaHeHWto HedpTm u  HedpTenpoayKToB,
CYLLECTBEHHO pasnuyalrTcs, B CBA3M C 3TUM MO HOMEHKNaType pesepsyapbl
nogpasgenstoT Ha:

— pe3epByapbl ANS XpaHEHNA HedTY;

— pe3epByapbl ANS XpaHEHUHA CBETIbIX He(PTENPOaAYKTOB;

— pe3epByapbl ANS XpaHEHNA TEMHbIX HEPTENPOAYKTOB.

B cBoto ovepenb ykasaHHbIe TUMbI pe3epByapbl NOApPa3aenaloT Ha ABE OCHOBHbIE
rpynnbl — MeTannmMyeckne w HemeTannumyeckne. MeTtannuyeckue pesepByapsbl
COOpYXalT NPENMYLLECTBEHHO U3 CTaNM U UHOTAA N3 aNtOMUHUS UM B COMETaHUN 3TUX
matepuanoB. K HemeTannuMyeckum pesepByapaM OTHOCATCA B  OCHOBHOM
XenesobeTOoHHbIE M MNacTMaccoBble U3 PasfnnYHbIX CUHTETUYECKUX MaTepuarnos.
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PesepByapbl Kaxgon rpynnbl Takke pasnuyatoT no dgopme. OHuM GbiBatoT
BepTUKanbHbIMU UMINHOPUYECKUMN, rOpM30OHTasIbHbIMN UMINHOPUYECKUMU,
NPSAMOYrofbHbIMU, KanneBuaHbLIMU U ApYrux opMm.

Mo cxeme ycTaHOBKM pe3epByapbl 4eNnATcA Ha:

— HaseMHble, Y KOTOPbIX AHWULLE HaXOoOUTCA Ha YPOBHE WUNU Bbille HaWHU3LLEN
NIaHUPOBOYHOM OTMETKM NpuneratoLLen nnowanku;

— MOA3EeMHble, KOrga HamBbICLUMA YPOBEHb XUOKOCTU B pe3epByape HaxoauTcs
HUXe HanHU3LWeN NNaHMPOBOYHON OTMETKM NpuneratoLen nnowaakm (B npegenax 3 m)
He MeHee 4yem Ha 0,2 M. K nogsemMHblM pesepByapaM nNpuvpaBHMBAKOTCA Takxke
pe3epByapbl, MMeroLwme 06CbINKy BbICOTOM HE MeHee Yem Ha 0,2 M Bblile JonycKaeMoro
HauBbICLLIEro MakCUMasibHOro YpOBHS XUAKOCTU B pe3epByape U LUIMPUHON He MeHee 3
M, CYMTasi OT CTEHKN pe3epByapa 40 6poBKMN OOCHINKN.

Obnactb npuMeHeHUs pes3epByapoB YCTaHaBNUBaeTCA B 3aBUCMMOCTU OT
PU3NYECKMX CBOMCTB XPaHMMOW HedPTU UK HedTenpoayKToB WM OT YCIMOBUM WX
B3aMMOJENCTBNA C MaTepuarnioM, N3 KOTOPOro coopyxarT XpaHunuwe. Ona HepTn n
TEMHbIX HEPTENPOAYKTOB PEKOMEHAYETCA NPUMEHSTh Xene3obeToHHbIe pe3epByapbl.

Kaxxgasa rpynna HaseMHbIX pe3epByapoB OrpaxgaeTcs 3eMSIsiHbIM BarioM Unu
CTEeHKoOW. BbIbop onTumanbHbIX, Hanbonee OKOHOMMUYHbLIX TUMOB pe3epByapoB
NPOM3BOAUTCA C y4ETOM KOMMSIeKCa TEXHOSTOMMYECKMX U KOHCTPYKTUBHBIX pPeLUEeHUH,
co3JalLWmnX BO3MOXHOCTb YMEHbLUEHUS pacxofa CTanu B pesepByapax, CHUXEeHue
TPYAOEMKOCTM W CTOMMOCTM WX W3FOTOBMEHUS, a TakKkKe COKpalleHue noTepb
HeTenpoayKTOB OT UCNAPEHUs 1 MOBbILeHNe obLen HageXXHOCTU N AKOHOMUYHOCTU
XpaHumnuuy, [14].

B Poccunckon depepaummn pgencteyior [OCT 31385 «PesepByapbl
BepTUKanbHble LUWNUHAPUYECKME CTanbHble Ana HedTn n HedpTenpoayktos. Obuwwme
TexHnyeckune ycnosus» n FOCT 17032 «PesepByapbl CTanbHbl€ rOPM30OHTanbHbIE ANA
HedTENPOOYKTOB. TexHU4eckme ycrnosusi», yctaHasnmeawwme obwme TpeboBaHus K
NPOEKTUPOBAHUIO N KOHCTPYKL MU pe3epByapos.

YcmaHoeka ynasenugaHus neaskux gopakyuli yarneeodopooos

YcTaHoBKa ynaBnnBaHusa nerkux gopakumn yrnesonopoaoB npeaHasHavyeHa ona
cbopa, KOMNPUMMPOBaHMS NApPOB Nerkux pakumi yrnesoaopoaos, BblAENMBLUNXCA U3
rasoBoOro NpPoCTpaHCTBa pe3epByapoB, 1 NoAAepXaHUS B HUX ONTUMAarbHOro AaBleHUS.

YcTaHOBKa yrnaBnuBaHus nerkux gpakumm yrneBogoponoB COCTOUT U3:

— rasoypaBHUTESNbHbIX TPYOONPOBOAOB;

— TexHornorunyeckoro 6noka;

— Bnoka ynpaBneHus.

Mpn npoBeaeHUM TEXHOMNOMMYECKNX onepauun n3 HedT UM HepTeNPOayKTOB
BblAENATCA nerkne pakuyum yrneBoAopoaoB, KOTOpble MOCTyrnawT B rasoBoe
NPOCTPaHCTBO pe3epByapoB N nepepacnpeaensanTca Mexay HUMM no Tpybonposoaam
rasoypaBHUTENbHOW cuctemsbl. [Npu AOCTUXKEHUN OaBreHUs B ra3oBOM MPOCTPaHCTBE
pe3epByapoB OnNpefesieHHOro 3HayeHusi BKIKYaeTCs  KOMMNPEeCccop, KOTOpbIn
oTKaumBaeT nerkve dpakumm no BbIKWAHOMY TpybonpoBody B CUCTEMY YyTUNM3auunu.
Ecnn gaBneHne B cucteme npogorkaeT Bo3pactaTb, TO KOMMPECCOP nepexoauT Ha
OTKayKy npu MOBbIWEHHbLIX 0bopoTax, yBenuuMBas nNPoOM3BOAMTENbHOCTL. [lpu
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CHWKEHWM [aBfneHuMsi OO0 MWHUMMAnbHOM  3anporpaMMWUPOBAHHON  BESNWYMHbI,
obGecneunBaeMolr BO BcCex pesepByapax, MOAKMYEHHbIX K cUCTEME W3BbITOYHOro
[laBneHnsi, KoMnpeccop ocTaHaBnuBaeTcs. Ecnv aaBneHve B AanbHENLWEM CHUXaeTCs,
TO OTKpbIBA€TCA NOAMUTOYHBLIA KnanaH, COeAUHSIWWUA MNPUEMHbIA U BbIKMOHOM
TpybGonpoBoabl, Yyrneesogopoabl 06paTHbIM XOAOM U3 BblkMAHOro TpybonpoBoaa
nocTynarT 4Yepe3 MOAMNUTOYHBLIN TPyOOMNpPOBO4 MO YpaBHWUTENbHOW CUCTEME B
pes3epByaphbl, TEM caMbiM NPENSATCTBYIOT 06pa3oBaHMio B HAX Bakyyma n obecneumsatoT
NOAAEPXXaHNMe B ra3oBOM MNPOCTPAHCTBE [aBfiEHMS Ha 3a4aHHOM MWHUMaIbHOM
YypOBHE.

Ncnonb3oBaHve ycTaHOBOK YynaBrMBaHWUS ferkux gpakuuin yrneBoAopoaoB
no3BonsieT NUKBMOAMPOBATb MOTEPU TNerkux YrneBoAOpOAOB M3 pes3epByapoB U
NONY4YnTb OOMONHUTENbHYH NPUOLINb, YMEHbLUNTL 3arpsi3HEHWe BO3ayxa B panioHe
pesepByapa, COXpaHUTb CBOMCTBA HedTW, YMEHbLIUTbL MOXaPOOMAaCHOCTb
pe3epByapHOro napka u CoOKpaTUTb BHYTPEHHIOK KOPPO3WNIO KPbILL pe3epByapoB 3a cyHeT
npegoTBpaLleHns nonagaHusi Bo3ayxa.

Asmomamu3supogaHHasi cucmema Hasnuea

ABTOoMaTuampoBaHHas cuctema HanmBa (ACH) HedTM n HedTenpomyKToB
npencraBnaetT cobon eanHbii aBTOMATU3MPOBAHHbLIN KOMMMEKC Y3MOB M arperaTos,
Mcnonb3yemblX 45151 LO3MPOBAHHOIO HanNmBea roptoyero B Xene3HOA0POXKHbIE LIUCTEPHDI,
aBTOTONMMBO3aNpaBLLUNKN, pe3epByapHbI NapK, HannBHbIE cyaa.

ACH 06bI4HO COCTOMUT M3 OCHOBHBIX Y3I0B:

— pasfaToyHbIv y3ern;

— MexXaHU4yecKumn ysen;

— y3en ynpasneHus;

— y3en yyeTa OTnyckaemoun npoaykuuun, 6e3 BO3MOXHOCTM ero OTKIHYEHUs C
dumKcaumen TEXHONOMMYECKMX onepaunmn B cucteme obpaboTkn nHdopmaumn.

ACH moxeT ncnonb3oBaTbCsl COBMECTHO C:

— BEPTMKasnbHbIMW HAa3eMHbIMW pe3epByapamu;

— rOpPU30HTasbHbIMW HAa3EMHbIMU pe3epByapamu;

— 3arnybneHHbIMK 1 NOA3EMHbLIMU pe3epByapamMu.

ACH nogbupatoT B 3aBUCUMOCTM OT Ha3Ha4vyeHus, Tpebyemor TOYHOCTM HanmBea,
MCNOMNb3yeMOro Cblpbsi, NPOM3BOAUTENBHOCTN U PEXMMOB paboTbl U Mp.

[Mpuemo-cOamoyHbIl nyHKmM

Mpuemo-caatouHbin NyHKT (MCIT) npegHasHayeH ans npuvema, nogorpesa (nNpu
HeobX0ANMMOCTM), XpaHeHUs, yd4eTa HedTU, NOATOTOBMEHHON K TPaAHCMOPTUPOBKE U
(Mnun) ncnonb3oBaHMio, €e Nepeaadn oT NPUHUMAaKOLLEN CTOPOHbI K CAaloLEn.

OcHoBHon 3agayen opranmsauum MNCIN aBnseTcs obecneyeHme JOCTOBEPHOCTU
yyeTa W KOHTPOns KayecTBa HedTW, OpraHu3aLMOHHO-TEXHUYeckoe obecnedyeHune
npUemMo-caaToYHbIX onepaumi.

Mpwn BbINONHEHWN ONepauun npuema-cgayun Hed Tt Ha NCI1 ocywecTBNSAIOT:

— KPYrNOCYTOYHbIA Yy4yeT KonuvyecTBa MPpUHUMAeMOn, repekadnBaemMmon,
Haxo4slWenca B Hanuuum w©n cagaBaemMon HedTU C nepegadven uHdopmaunm
ANCNeTYepCKUM 1 TOBAPHO-TPAHCNOPTHLIM cnyxb6am;
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— oT16op npob mn3 pesepsyapoB u HedpTenposogos CUKH, ucnbitaHne HedTn,
XpaHeHue apbutpaxHbix Npoo;

— ohopMIieHMe akToB nNpuema-coavm HedTr, NacnopToB KayecTBa, COCTaBIEHNE
OTYETOB N Nepefavy X TOBapHO-TPAHCMOPTHLIM Cry6am;

— KOHTPOJIb TEXHOSOMMYECKON CXEMbl TPAHCNOPTUPOBaAHUA HedTU B npeaenax
30Hbl OTBETCTBEHHOCTU CTOPOH;

— KOHTPOsb NapamMeTpoB NnepekavynBaemomn HedTu;

— KOHTPOSib YCIIOBMI 3KChfyaTtauumM CpeacTB M3MepeHun m obopyaoBaHusi B
COOTBETCTBUMN C TEXHUYECKMMU TpeboBaHUAMY;

— KOHTPOSIb METPOSIONNMYECKNX XapaKTepUCTUK CPeacTB WU3MEpPEHUn B
MEeXMNoBepOYHOM MHTepBarsie B npouecce aKcnnyarauuu;

— KOHTpOMb [JO0CTyna K CpeAcTBaM U3MEpPeHUs U KOHTPOSNb WM3MEHEHUS KX
METPOSIOrNMYECKNX XapaKTEPUCTUK.

B cnyyasx, korga HedTb Ha MNCI nocTynaeT xxene3HogopOXXHbIM TPAHCNOPTOM,
npegycmaTtpmBaeTCcss YCTaHOBKA ASI1 HUXHEro crnmBa HePTU C Xene3HOOOPOXHbIX
LMCTEPH.

B coctas INCI1 Bxogart cnegyowme yanbl:

— CUKH (ocHoBHasi cxema y4yeta C MPUMEHEHUEM METOAOB ANHAMUYECKUX
N3MepeHun);

— pe3epBHada cxema yyeTa;

— aKKkpeaMToBaHHas UCnbiTaTenbHasa (aHanuTU4Yeckasa) nabopatopus;

— onepartopHas;

— ObITOBLIE M BCIOMOraTesnbHbIE NOMELLEHMS.

B kauectBe pesepBHOM cxeMmbl yyeTa npumeHstoT CUKH, mepbl BMectumocTu
(pesepByapbl, TaHKA  HaNMBHbIX  CydOB), Mepbl  MOMIHOM  BMECTUMOCTU
(>kene3HOO4OpPOXHbIE M aBTOUMUCTEPHLI). PesepBHas cxema MOXET npuHagnexartb
Bnagensyy CUKH vnu gpyron ctopoHe.

B coctas TlCI1 Takke moxeT BxoguTb Heckonbko CUKH npu ocywecteBneHum
onepauun npuvemMa-cgaym HedTU N0 HECKONbKMM HanpaBneHuam. [lpmn Hanmumm
ncnblTatenbHOM (aHanUTUYeckon) nabopaTopumn y npMHUMaloLWen n caarwen CTopoH
B cocTaB [1CI1 BkntovyaoT nabopatopuio No cornalleHnto CTOPOH.

B Poccuinckon depepauunmn pgencrteyrotr PMIT 89-2010 «PekomeHgaummn no
MEXrocygapcTBEHHON cTaHaapTudaumn. [ocyaapcTBeHHast cuctema obecnedeHus
eanHcTBa u3aMmepeHun. [lpuemo-caaToyHble NyHKTbl HedTU. MeTponorundyeckoe u
TexHnyeckoe obecneveHney, FOCT 8.589 «locygapctBeHHasa cuctema obecneyeHus
eAnHCTBa uamepeHnin. BegeHne y4yeTHbIX onepaumi Ha NyHKTax npuema-caavvm HedpTum
B HedTenpoBOAHbIX CUCTEMax», YCTaHaBNMBaKLWME OCHOBHbIE  MONOXEHUSA
MeTporiornyeckoro obecnevyeHns yyeTHblx onepaunin. B poccuickon HedbTenpoBogHOM
CUCTEME YKa3aHHbIM CTaH4apT MpUMEHsieTCAa B [MyHKTaxX npuemMma-cgayu, rae
NPOBOAATCS MPUEMO-COATOYHbIE Onepauun npu nepemMeLlleHnn 4Yepes TaMOXEHHYH
rpaHuly Poccuinckon ®egepauuu.
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2.3. Ucnonb3oBaHne nonyTHoro HepTsAHOro rasa

K Hambonee pacnpocTpaHeHHbIM crnocobaM WCNoNb30BaHUS MNOMYTHOrO
HedTaHoro rasa (IMHIM) MoXHO oTHeCcTn cneayowme:

— paunoHanbHoe (3ddekTnBHoe) — rnybokass nepepaboTka B ras, TONMMBO U
Cblpbe A5 HeEPTEXMMNYECKOWN MPOMBILLNEHHOCTU; Hernybokas nepepaboTka B ras u
TOMMNWBO; reHepauusi JNeKTPUYEeCKOM W TEennoBoW 3dHeprun; notpebneHne Ha
COBCTBEHHbIE HYXAbl; 3aKadKka B ra30TpPaHCMOPTHY cuctemy; cxmkernne MNHM;

— ponyctumoe (3atpatHoe, notepm [MHI pgo 30-35% npu nNOBTOPHOM
n3sneyeHnn) — obpatHas 3akayka MNHI B HedpTaHOM nnacT.

Bbi6op cnocoba n texHonorum ncnonb3zosaHua NMHIC 6a3npyeTcsa Ha TEXHUYECKON
N 9KOHOMUYECKON peHTabesibHOCTH.

2.3.1. Bbipabomka mensio- u asieKmpo3Hepauu

HaHHbin cnocob mcnonb3oBanusa NMHI npumeHsieTcsa, korga HedTENPOMbICHbI
pasmeLLarTcs B TPYOHOOOCTYNHbIX PErMoHax ¢ NfioxXo pa3BUTON MHAPACTPYKTYPON U
OTCYTCTBYIOT HeOOXOAMMblE WCTOYHMKM 3INEKTPOSHEPruM (TENSIOBOW  3HEPTUN).
OKOmnorn4yeckme pucku npu 3toM cnocobe wucnonb3oBaHuna MHI MUHUMKU3UpPYLOTCA
nyTem yCTaHOBKM ONOKOB MOArOTOBKM TOMAMBHOrO rasa, npupaBHUBasi BbIpabOTKy
TEMNMOBOM U 3NEKTPUYECKON IHEPTUN K 3NEKTPOCTaHUMAM N KOTESIbHBbIM YCTaHOBKaM,
paboTaloLwmm Ha NPpUPOgHOM rase.

ACCOPTMUMEHT  YCTaHOBOK  BbIpabOTKM  Tenno- W 3MEeKTPO3Heprum
ncnonb3osaHnem NMHI" wWpok. B HacTosiLee BpeMs 4149 NOSyYEeHUs 3N1EKTPOIHEPTUn C
ncnonb3oBaHmem [MHI NpuMeHAT Kak rasoTypbuHHbIE, Tak W ra3onopLUHEBbIE
3Heprobnoku. oK ycTponcrea nosponswT  obecneuntb NOJSTHOLLEHHOE
PYHKUMOHNPOBAHNE CTaHUMM C  BO3MOXHOCTbIO  BTOPUYHOIO  MCMOMb30BaHUS
BblpabatbiBaemoro tenna. Moabop yCcTaHOBOK M MX MapamMeTpoB OCYLLECTBMSIOT B
3aBMCUMMOCTW OT MOCTaBMIEHHOW 3a4au4n ANS KOHKPETHOro cryvyas NpUMeEHeHUs.

2.3.2. Mlodzomoeka u mpaHcrnopm He¢hmu

Mpu nogrotoBke HedTM M MNpU €e TPaHCNOPTUPOBAHUM ANs nogorpesa C
ncnonb3oBaHMEM MyTEBbIX MogorpeBaTtesien, neden nopgorpeBa HedTU B KayecTse
CKUraemoro TonnueBa MOXeT ObiTb ucnonb3oBaH [1HI, gobGbiBaemMbin Ha 3TOM
MecTopoxaeHun. LlenecoobpasHoCTb YykaszaHHOro metoda wucnonb3oBaHus [THI
onpegensalT B 3aBMCMMOCTM OT KOHKPETHbIX 3ajad, YCroBUM W MPUMEHSIEMOrO
obopyaoBaHMst NOArOTOBKM M TPAHCNOPTUPOBAHUSA HEMTN.

2.3.3. lNodaya 2a3a e cucmemy Ma2ucmpasbHbIx mpybornpoeodoe u coaya
Ha 2a3onepepabamsbiearoujue 3a800bI

MHI moxeT ObITb 3akayaH B ra3oTPaHCMOPTHYK CUCTEMY ANS MocnenyoLwen
npogaxu noTpedbuTensm B cOCTaBe NPUPOAHOro ra3a. B cuny TexHonormyeckmnx npuymnH
ob6bem MHI, koTopbIN TakuM 06pPa30M MOXKHO 3aKkadaTb B ra30TPAHCMNOPTHYIO CUCTEMY,
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He MoXeT npesblwatb 5% oT obbemMa nNpupoaHOro rasa, nepekadmsBaemMoro no
TpybonpoBogy 6e3 yuyeta pgobGasneHHoro [MHI. Takum o6pasom, NPUMEHMMOCTb
ykaszaHHoro metoga mcnonb3doBaHusa MNHI npeanonaraeT 6M30CTb MECTOPOXAEHUSA K
TpybonpoBogy ¢ 06beMOM TpaH3uTa NPUPOOHOro rasa, MHOTOKpaTHO NpeBbllLatoLLero
obvem [MHI, nognexawiero 3akadke B rasoTpaHCNOPTHy cuctemy. Ecnn obbem
pobbiBaemoro MHIM npeBbIlaeT 3TOT NokasaTenb, TO ocTaBwuica obvem MNHI cneayer
yTUNN3NPOBaThb UM UCMNOSb30BaTh MHbIM cnocobom [15].

Mpn Hanuuun unHppacTpykTypbl B MecTe [obblum rasa cgada [MHI Ha
raszonepepabartbiBaloWnin 3aBo4 npeacraBnseT cobon Hamboree nNpocTon MeTon
yTunusaumm (ncnonb3oBaHns) MHr. Bo3aMoXHO  CcTpomuTeEnbLCTBO MUHW -
rasonepepabaTtbiBatowmx 3aBogoB (MnHN-IM3) ana HedTenobbIBaOWMX 0OGBHEKTOB C
bonbwnmn obbemamn [obblun. OgHako yKasaHHbIA MeTO He nogxoaut ans
yAaneHHbIX CKBaXXWH.

B cnyyae Hernybokon nepepabotkm [MHI npu nomowm MOOBMMBbHBIX
TEXHOJIOrMYeCKMX YCTaHOBOK OH MOXET ObITb pa3feneH Ha MeTaH 1 nponaH-0yTaHOBYHO
cMmecb. Jlerkme yrnesBogopoOAbl 3aKkayMBalOTCA B ra3oTpaHCMNOPTHYK cucTemy, bonee
TSXKENble CXMXaTCa W HanpaBnawTca noTpebutensm B UUCTEpHaAxX wunuM no
TpybonpoBogHon cucteme. [lpy 3TOM coxpaHawTcs TpeboBaHUA K  Hann4uio
cBOOOAHbIX MOLLHOCTEN B TPaH3MTHOM TpybGonpoBoae.

Mpu rnyb6okon nepepaboTtke MNHI no TpybonpoBoaHON cucteme OOCTaBnsieTCS
Ha KpynHble rasonepepabaTbiBatolme 3aBoabl, rae Npon3BoANTCS ero pasgeneHue Ha
METaH U LWMPOKYH dopakumio nerkmx yrnesogoponos (LLUPJTY). MeTtaH 3akaymBaeTcs B
MarucTpanbHyl rasonpoBogHyto cuctemy, a LUPJTY HanpaBnaeTca onsa ganbHeuwen
nepepaboTkn B NpoayKTbl HedpTeXxumMmm [15].

[na nogaym B cuctemy marmctparnbHbIX TpybonpoBogoB ra3 nogrotTaBnmBaeTCcs
A0 HeobxoauMbIx TpeboBaHuWN.

2.3.4. Ucnonb3oeaHue nornymHo20 HeghmsiHO20 2a3a Osisi noddep)kaHusi
nnacmoeo2o OaeJsieHusl (3akay4ka e nsiacm)

OunweHHbIn 1 cneumanbHo noarotoBneHHbin [MHI MoXxeT 3akaymBaTbCs
obpaTHO B HE(TEHOCHbIA NfacT MpU NOMOLUM KOMMPECCOPHbIX CTaHuun. MNpu aTtom
peweHne npobnembl ncnonb3osanusa MNMHI oTknageiBaeTca Ha Byaylime nepnonbl — 4o
NOSIBMIEHNA  PEecypCoB UMW  TEXHOJIONMYECKMX  BO3MOXHOCTEW, MO3BOMSAKOLMX
adpdekTnBHO nepepabartbiBath [MHI, a Takke noggepXuBaeTcsa ypOBEHb A00bIUK
Hed T Ha MeCTOPOXAEHUN. YKa3aHHbIN MeTo YCNOBHO MOXHO OXapakTepu3oBaTh Kak
9KOSIOrMYEeCKM HENTpanbHbIM, Tak Kak Mpu 3TOM He BO3HWKAET AOMNOSHUTENbHbIX
OTpUUATENbHbIX BO3AENCTBUA Ha OKPYXaloWyk cpegy MO  CpaBHEHUKO C
BO34ENCTBUSMU, XapakTepHbiMU Ona 0b6bl4HOro npouecca HedpTenobblumn. OgHako
yactb lNMHIT kak nonesHoro cbipbsa (840 40 %) TepsieTcd, Tak Kak Npu nocrneyoLwen
nob6bive HedpTn He Becb MHIT, 3akayaHHbI B NnacT, MOXHO OyaeT naeneyb obpaTHO
[15].

Ana peanusaumm ykasaHHOro MeToga HeobXoOUMO Hanuume YCTaHOBOK
KOMMJIEKCHOW NoAroToBkKN 1 ounctky MNMHIT, koMNpecCopHbIX CTaHUMA U T.4.

58



UTC 28-2021
2.3.5. 3akayka 2a3a e Nno03eMHbIe XxpaHunuw,a 2a3a

OTnnumne TexHonoruu 3akadku MNHIC B noag3eMHble XxpaHunuuia rasa oT 3akadku B
NNacT 3aKNYaeTCcs B XpaHeHUM NOMYTHOMO Cbipbs A5 NOCNeAyoLwero paumMoHasibHOro
NCNonb30BaHW4, a He ANs NoagepKaHus NNacToBOro AaBfieHUS.

YKasaHHbIn cnoco® no3BONSEeT AO0CTUraTb BbICOKMX 3HAYEHUA  YPOBHSA
ncnono3osaHna NHI. B gaHHOM crniydae nonyTHeIW ras, nofnyvYaemMmblii B npouecce
A00bIYM HeTM, NOCTYNaET Ha TEXHONOIMMYECKNE HYXXAbl NPOMbICAA: UCNOoNb3yeTca Ans
paboTbl ra3oTypObUHHOM 3MEKTPOCTaHUUK, SABRSIETCS TOMAMBOM ANA NevYen Harpesa
HEedTN N KOTENbHbIX U T.4.

Mcnonb3oBaHMe noasemHblx xpaHunuw, [MHI aBnaetca nepcnekTUBHbIM
HanpasfeHWeM TMOBbIWEHNA YPOBHA ucnonb3oBaHus [MHIT B oTganeHHbix u
TPYAHOLOCTYMHbIX pernoHax. B kadecTBe 0OBLEKTOB Af1s1 3aKadky B JAHHOM cryyae
MOIyT WCMONb30BaTbCA 3anexun HePTaHbIX, HeTerasokoHAeHCaTHbIX, ra30BbIX
MECTOPOXAEHNIN, a TakKe BOAOHOCHbIE MMacTbl, PACMnoOfIOXKEHHbIE HENOCPEACTBEHHO B
pa3pabaTbiBaeMbIX MECTOPOXAEHUAX. YKa3aHHbIN CNOCO6 MMEET HU3KNE KanuTarnbHble
3aTtpaTtbl M KOpPOTKOE BPEMSA peanusauuMm B CpPaBHEHMM C OpyrMMn MeTodamu
ncnonb3oBaHua [NHIT. [Mpun aTom cosgaHne n akcnnyatauma nog3emMHblX XpaHmnuwy MNHM
no3BonsaT rmMbko noaxoauTb K Bonpocy mucrnonb3oBaHus MNHI Ha paspabaTbiBaeMom
MECTOPOXAEHUN.

2.4. ﬂomepmaﬂue nNsiacToBOro AaBneHns. 3akadka BoAbl B nnacT

MNopoepxaHne nNNaAcToBOro AaBNeHUs 3akaykonW BOAbl, KPOME MNOBbILEHUS
HedTeoTaaun, obecneumBaeT WHTEHCUdMKaUUKO npouecca paspaboTkn. 3ITO
obycnoBsnueaeTca NpubnMXeHNeM 30HbI MOBbLIWEHHOrO AaBfeHnd, co3gaBaeMoro 3a
CYeT 3aKauyku BOAbl B BOAOHArHeTaTe bHble CKBaXXWHbI, K 4OObIBAOLLUM CKBaXXUHAM.

Ana npuHATUA pelleHna O NpoBeAeHUn nogaepXaHus nnacTtoBOro AaBrieHUs
3aKaykomn BOAbl HA KOHKPETHOM 3anexun HeddTu paccMaTpuBaroT CcrieayoLlme OCHOBHbIE
BOMPOCHI:

— OnNpeaensitoT MECTONONOXEHNE BOAOHArHeTaTe bHbIX CKBaXXWH;

— onpeaensitoT CyMMapHbii 06beM HarHeTaeMomn BoAbl;

— paccynTbIBAKOT YACO BOgOHArHeTaTeNbHbIX CKBaXWH;

— yCTaHaBNMBalT OCHOBHblEe TpeboBaHus K HarHeTaemowm Boae [8].

B 3aBuCMMOCTM OT MeCTOMONOXEHUS BOAOHArHeTaTerlbHbIX CKBaXXWMH Halunu
NpUMeHeHue criegyowme cUcTeMbl 3aBOLHEHUS:

— 3aKOHTYpPHOE 3aBOJHEHWE;

— NPUKOHTYPHOE 3aBOOHEHNE;

— BHYTPUKOHTYPHOE 3aBOAHEHME N UX PA3HOBUOHOCTMW.

3aKOHTYpHOE 3aBOA4HEHNE NPUMEHSIOT NS pa3paboTku 3anexen ¢ HebonbWUMn
3anacamu HedpTn. CKBaXXMHbI pacnonaratT B 3aKOHTYPHOW BOAOHOCHOW YacTu nnacTta.
MpymeHeHne  3aKOHTYPHOW CcUCTEMbl pa3paboTkM BO3MOXHO Torga, Korga
BOOOHE(MTAHOM  KOHTAKT nMpu  OOCTMXMMbIX nepenagax [OaBfneHuss  MoXeT
nepemMewatbcd. CxeMaTUYHO 3aKOHTYpHOE 3aBOAHEHME NpeacTaBneHo Ha pucyHke 2.1
[8].
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1 — po6biBaKOLLME CKBAXKUHBI, 2 — HArHeTaTelNbHbIE CKBaXXUHbI
PucyHok 2.1 — lNpuHumMnuansHasa cxema 3aKOHTYPHOro 3aBOAHEHUS

MPpUKOHTYpHOE  3aBOAHEHME  MNPUMEHAT  Toraa, Korga  3aTpyAHeHa
rmgpogmMHammyeckas cBsi3b He(TAHOM 30HbI NrlacTa C 3aKOHTYpHOW obnacTtbio. Pag
HarHeTaTelbHbIX CKBAXXWH B 3TOM Cllyyae pasmMellaeTcsa B BOAOHEMTSAHOW 30He Unu y
BHYTPEHHEero KOHTypa He(TEHOCHOCTMW.

BHYTPMKOHTYpHOE 3aBOAHEHME MNPUMEHSIT B OCHOBHOM nMpu paspaboTke
HedTAHbIX 3anexen ¢ odyeHb GoNbWUMK AnowagHbIM1 pasmepamu. B Heobxoanmbix
cnyyasix BHYyTPUKOHTYPHOE 3aBOJHEHMNE COYETAEeTCH C 3aKOHTYPHbIM.

PaspeneHne He@MTeHOCHOW nMnowaaMm Ha HECKONbKO nfowagen nytem
BHYTPUKOHTYPHOIO 3aBOAHEHMS MO3BOMSIET BBECTU BCHO HeMTEHOCHyH nnowanb B
apekTUBHYO pa3paboTky OAHOBPEMEHHO. [Insi MNONMHOLEHHOro paspes3aHus
He(TEeHOCHON nNnowaan HarHeTaTelNbHble CKBaXkUHbl pacnonaratoT psgamu. [pwu
3aKkayke B HWX BOAbl MO NIMHUSAM pSOOB HarHeTaTenbHbIX CKBaXkMH obpasyeTcsa 30Ha
NOBbILIEHHOrO [aBfeHuns, KoTopasd npensTcTByeT nepeTokaMm HedTM U3 OOHON
nnowaan B Apyryt. o mMepe 3akadkm o4yarnm BoAbl, CHOPMUPOBABLUMECS BOKPYr
Ka)XXOOW HarHeTaTeflbHOM CKBaXWHbl, YBENUYMBAKOTCA B pasMepax M CMBaloTCH,
obpasys eanHbIN PPOHT BOAbI, MPOABUXKEHNE KOTOPOro MOXHO perynmpoBaTb TakK Xe,
Kak 1 Npu 3aKOHTYPHOM 3aBOLHEHUN.

[oGbiBatowne CKBaXuHbl pacnonaralT psgamMmm  napannenbHo  psgam
BOJOHArHeTaTenbHbIX CKBaXWH. PacctosHue wmexay psagamum HedTenobbiBaroLwmx
CKBaXVMH W MexXay CKBaXvHamu B psay BblOMpaloT, OCHOBbIBAsCb  Ha
rMOopoANHaAMMYECKMX pacyeTax, C y4eTOM OCOBEHHOCTEN reonormyeckoro CTpoeHus v
PU3NYECKON XapaKTEPUCTMKN KOSNEKTOPOB Ha pa3pabaTbiBaemMon nnowaaun.

OpHon 13 pasHOBUAHOCTEN CUCTEMbI BHYTPUKOHTYPHOIO 3aBOAHEHUS SABMASAIOTCA
OnokoBble cucTtembl paspaboTkn. bBrnokoBble cucTtembl paspaboTkm  HaxoaaT
NPUMEHEHNE Ha MECTOPOXAEHUSAX BbITAHYTOM (POPMbI C pPacCnofioXeHNneM psaos
BOJOHarHeTaTerNbHbIX CKBaXXWH Yalle B nonepeyHom HanpasneHun. MNpuHumnuansHoe
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oTNnn4ne 6rOKOBbIX CUCTEM pas3pabOTKM OT CUCTEMbl BHYTPUKOHTYPHOIO 3aBOLHEHUS
COCTOMT B TOM, 4YTO OnokoBble CUCTEMbI NpeanonaralT OTKa3d OT 3aKOHTYPHOro
3aBOOHEHMA.

K npeunmyuiectsam 6510KOBbIX CUCTEM MOXHO OTHECTM:

— OTKa3 OT pacnosioXXeHnsa BogoHarHeTaTesnbHbIX CKBaXXWH B 3aKOHTYPHOM 30HE,
YTO WCKNIOYaeT pUCK OypeHust CKBaXMH B Cnabom3yyeHHOW Ha CTaguu pasBeqku
MECTOPOXAEHNSA YacTu NnacrTa,;

— yBENIMYEHUE MOSHOTbI WCMOSb30BaHUA MPOSBNIEHNE ECTECTBEHHbIX CUI
rmgpogmMHamMmmyeckon obnacTtn 3akOHTYpHOM YacTu Nnacra,;

— CYWeEeCTBEHHOE COKpalleHue nnowagu, noanexawen obycTponuCTBY
obbeKkTaMu nogaepkaHnsa NacToBOro AaBMeEHUs;

— ynpollieHne obCnyXMBaHMA CUCTEMbI NOAOEPXaHUA NNacTOBOro [aBrieHUs
(CKBaXXMHbI, KyCTOBbIE HACOCHbIE CTaHUMN U T. A4.);

— KOMMNakKkTHoe, 6rn3koe pacnonoXxeHne OoObIBaOWNX U BOAOHArHeTaTENbHbIX
CKBaXMH, MO3BONSAOLLEE ONEpaTMBHO pellaTb BOMPOCHI PerynmpoBaHust paspaboTku
nepepacnpegeneHnemM 3akayku Boabl NO psigaM U CKBaXkuHam mn otbopa XUAKOCTU B
HedTeaoObIBaOLWMX CKBaXMHaXx [8].

3aBogHeHWe NNacToB NPU PacnosioXXeHUn BogOHArHeTaTeNbHbIX CKBaXXWH Yy OCU
CKnagkun nony4mno HaMmmeHoBaHWe 0ceBoe 3aBoaHeHne. Bce npenmyulectsa 6510KoBbIX
cucTem pa3paboTky XxapaKTepHbl U NP OCEBOM 3aBOAHEHUMN.

MnowagHoe 3aBogHEHNE NPUMEHSIIOT NpU pa3paboTke NNacToB C YXyALEeHHbIMU
CBOWCTBaMMU KONIEKTOPA 1 HU3KOW NPOAYKTUBHOCTLIO. [1pun aTom cnucteme gobouiBatowme
N HarHeTaTesbHblE CKBaXXWHbI pa3MeLLalTcs No NpaBuibHbIM CXeMaM YeTblipex-, NATU-
, CeMN- N [OeBATUTOYEeYHbIM cucTtemam. bonbwoe BnMAHME Ha 3GEMEKTUBHOCTL
nnowagHoro 3aBOAHEHUSI OKasblBaeT OOHOPOAHOCTb NnacTta U BeNUYMHa 3anacoB
HedTH, NPUXoOALAasCa Ha OOHY CKBaXuHy, a Takke rnybuHa 3aneraHna obbekTta
pa3paboTkn. B ycnoBusax HeogHOPOLHOroO nnacra Kak no paspesy, Tak U no nrowagu
NpPoOnCXoaaT NpexaeBpeMeHHble NPOpPbIBbI BOAbI K 406bIBAKOLWMM CKBaXXMHaM no 6onee
NpPoOHMLLAeMON YacTu nnacta, YTO CUITbHO CHuXaeT [obbidy HedTn 3a 6e3BOAHbIN
nepuod v nosbllWaeT BOAOHEMTAHON (pakTop, MO3TOMY nrowagHoe 3aBOAHEeHue
XenatenbHO NPUMEHATb Npu pa3paboTke Hanbonee oAHOPOAHbLIX NACTOB.

OuaroBoe 3aBOAHEHME npeacrtaBnseT cobov  OOMOMHEeHME K yxe
OCYLLLECTBIIEHHOM CUCTEME 3aKOHTYPHOrO WM BHYTPUKOHTYPHOro 3aBogHeHus. [pwu
3TOM CUCTEME 3aBOAHEHMS TPYyNMnbl HarHetTaTenbHbIX CKBaXXWH pa3MeLlarTcs Ha
y4yacTkax nnacra, oTCTalLlWmx N0 UHTEHCUBHOCTU MCMNONb30BaHNA 3anacoB HEPTH.

N3bunpaTtenbHada cuctema 3aBogHEHUS ABNSETCS Pa3HOBUAHOCTbLIO NAOWaaHOro
3aBOOHEHMS N NPUMEHSIETCA Ha 3anexax HedTn Co 3HaUYNTEeNbHON HEOQHOPOAHOCTLHO.
Mpun cncteme nsbupaTtenbHOro 3aBoAHEHUS pa3paboTka 3anexu oCyLlecTBRsieTcs B
cnegywouwem nopsagke. 3anexb pasdbypvBaldT NO PaBHOMEPHOM TPEYrOfbHOM WMn
YEeTbIPEXYrONbHOM CEeTKe, M 3aTeM BCE CKBaXXMHbl BBOAAT B 3KCMfyaTauul Kak
HedTeaoObIBatowme. KOHCTpyKUuMs CKBaXkMH nogbupaetcsa Takum obpasom, 4ToObI
nobasa m3 Hux oTBedvana TpeboBaHusM, NpeobsaBnseMbiM K HedTeaobbiBalOWMM ”
HarHeTaTenbHbIM  CKBaXmHam. [lnowagb 3anexm HedpTn  (MecTopoxaeHusl)
obycTtpamBaloT obbektamu cbopa HedpTM M rasa wm obbekTamm noggepxaHus
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NNacToBOro AaBrieHns Tak, YTOObl MOXHO 6bINIO OCBOUTL MOBYD CKBaXXMHY HE TOMNbKO
Kak HedpTeao6bIBatoLLYI0, HO U Kak BO4OHarHeTaTerbHYHo.

BapbepHoe 3aBogHeHue. [pu paspaboTke rasoHeTAHbIX MECTOPOXAEHUN C
6onbwnM 0O6BHLEMOM ras3oBOM LIAMNKM MOXET CTaBUTbCA 3ajada OAHOBPEMEHHOro
otbopa HedTM N3 HE(PTAHOM OTOPOYKM M rasa U3 raszoBou Wwanku. B ceasm ¢ Tem, 4to
perynupoBaHne otbopa HedTU 1 rasa, a Takke NNacToBOro AaBneHns Npu pasgenbHoOM
oTbope HedTU 1 rasa, He NPUBOAALLNM K B3aUMHbIM NepeTokam Hed T B ra3oOHOCHYHO
yacTb nnacrta, a rasa B HeTEHOCHYK 4acTb, BeCbMa 3aTpygHeHo, npuberaroT K
paspes3aHunio eaMHON HedpTerasoBou 3aneXn Ha oTAeNbHbIE YHaCTKM CaMOCTOATENbHOMN
pa3paboTkn. BogoHarHeTaTemnbHble CKBaXWHbl MNpyW 3TOM pacnofnaraloT B 30HEe
ra3oHeTAHOro KOHTaKTa, a 3akadky BoAbl U OTOOPbLI ra3a n HepTN perynnpyroT Takmum
obpa3om, 4ToObl NPOMCXOAMMNO BbITECHEHME HEMdTM M rasa BOLOW MPU UCKMOYEHUM
B3aMMHbIX NEPETOKOB HEPTU B ra3oBYHO YaCTb 3arexu, a rasa B HedpTsaHyt0 YacTb [8].

Ana Hagnexawlero BbIMNOMHEHUA 3a4ay NoAdep>KaHuUs NracToBOro AaBneHus v
NOoBbIWEHNs HedTeoTAayn K HarHeTaemMon BOAe NpeabaABnalTCa cnegyowme
OCHOBHbIe TpeboBaHus:

— BOJa He A0JhKHa BCTYNaTb B XMMUYECKYHO peakumto C NnacToBbIMM BO4aMMU, TaK
Kak Npy 3TOM MOXET NPOUCXOANTb BbiNaZeHne ocaZKka M 3aKyrnopka nop nnacra;

— KONMYECTBO MEXaHUYEeCKMX NpMMecen B BOAE AOIMKHO ObiTb HEBGOMbLIMM, Tak
Kak 3TO MOXeT NPUBOAUTL K 3aCOpPeHuto npu3abomMHON 30HbI nnacta. [JonycTumbini
pa3mep TBepAbIX YacTuL M WX KOHUEHTpauus B 3aKkayMBaemMoW BOAE [OOSKHbI
onpeaenaTbCcsa B 3aBUCUMOCTU OT PUMbTPALMOHHbBIX CBONCTB NPOAYKTUBHOIO nfacTa;

— BOJA He [JoShKHa codepXaTb MNpumecend cepoBogopoda M YrieKUCnoThl,
BbI3blBaIOLLNX KOPPO3MO HAa3eMHOro 1 NoA3eMHOro o6opyaoBaHus.

— MpW UCNONb30BaHUW N9 HarHeTaHus BOAbl NOBEPXHOCTHbLIX UCTOYHMKOB OHa
AOIKHa noasepratbca 06paboTke Ha BUONOrNMYECKY0 OYMCTKY OT MUKPOOPTraHnM3MOB U
crnop BOOOPOCIEN.

— HarHeTaemasa BOJa He [AO0/MKHa BbI3blBaTb pa3byxaHuMe [NMHUCTbIX Mpo-
NNacTkoB BHYTpM oObekTa pa3paboTkM M MMMHUCTBIX YacTuL LLEMEHTMPYIOLWEro maTe-
puana nnacta. 3TO MOXET NPUBECTU K 3aKyrnopKe Mnop 1 paspyLlleHuo npusabonHomn
30Hbl CKBaXXWHbl C HApyLUEHNEM LeNTOCTHOCTM IKCNyaTauMOHHOW KOMOHHbI.

2.5. YyeT npoayKkuum nepea nepepaven norpedéurtento

[Mpuemo-cdamoyHbIl nyHKM.
OcHoBHaga vHopMauusa 0 NpMemMo-ca4aTouHOM MyHKTe npuBegeHa B N. 2.2.6
HacToswero cnpaBoyHmka HOT.

Cucmembl u3MepeHusi Konudecmea 2asa, Heghmu, 800bl U Kadecmea easa,
Hegmu.

OcHoBHasa MHpopmaLms 0 cucTeMax U3MepeHnsa KonnyecTesa M KayecTBa rasa,
HedTK, BOObLI NpuBeadeHa B N. 2.2.5 HacToswero cnpaBodHuka HOT.
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2.6. Mopckasi 0obbI14a He¢hmu

OcBOEHNE MOPCKMX MECTOPOXKAEHUI YINEBOLOPOAHOMO Chipbs BKMOYAET B cebs
BeCb Komnnekc paboT, CBSA3aHHbIX C MOMCKOBO-pa3BeAOYHbIM U 3KCNyaTauMoHHbIM
OGypeHnem, nNpoekTupoBaHmem, OBYCTPOMCTBOM, 3JKCnryaTaunmen MecTOPOXAEHUS W
MMeeT XapaKTepHble OCOBGEHHOCTW, CBfA3aHHble C  U3NKO-reorpamyeckumm
yCcnoBusiMn BefeHus paboT, MNPUMEHSIEMbIMUA TEXHOMOIMMAMM, OOMNOMHUTENBHbLIMM
TpeboBaHnaAMM K HedTerasonpoMbICIOBbLIM  COOPYXeHusM,  obopyaoBaHuio,
MEeponpuUSaTMAM MO OXPaHe OKpYXKatloLLen cpeapl U T.4.

Ha Tekywmi MOMEHT B Mupe akcnnyatupyetcs 6Gonee 250 MoOpCKux
HedTeraszoqobbiBarOLLMX 06 BEKTOB, PACNONOXEHHbLIX HA MOPCKMX FMyOMHax oT NnepBbIX
pecatkoB Ao 2500 meTpoB. MecTopoxaeHus, pacrnosioXeHHble HEenocpenCTBEHHO Y
nobepexbs, Takke MOryT ocBaMBaTbCsl C 0Oepera HakNOHHO-HanNpaBfeHHbIMU
CKBaXXMHaMMW.

OOyCTpPONCTBO MOPCKUX MECTOPOXAEHUN MNPOEKTUPYETCS MHAMBUAYASIBHO C
Yy4eTOM YCIOBUA KOHKPETHOrO MECTOPOXAEHUS / rpynnbl MECTOPOXAEHUN, YyYUTbIBAET
NPUPOAHO-KNIUMATUYECKNE U  UHXEHEPHO-reonormyeckne ycrioBuss parvioHa paboT
(rmybuvHa Mops, BOSHOBas M BeTpoBas Harpys3ku, negosas obctaHoBKa v T.4.),
TEXHONormyeckme nokasatenu paspaboTkn, CXembl OTrPY3KM U TPaHCMOPTUPOBKM
CbIpbsi, TUN MOPCKNX HETEra3onpoMbICITIOBbIX COOPYXXEHUA U T.4.

K MOPCKUM He(*)TeFaSOI'IpOMbICJ'IOBbIM COOpPYXEeHNAM OTHOCATCA:

— BPEMEHHbIE / MOOUNbHbIE COOPYXEHMUS (NnaBy4yme 6ypoBble YCTAHOBKW);

— CTauuoHapHbIE COOPYXEHUS1 (HacbIMHbIE/NeaoBble OCTpoOBa, NNaTdoOpMbI
rPpaBMTaALNOHHOIO TUNa CBanHOro M KECCOHHOrO TUMOB, MOHOMOAbI U T.4.);

— NnaBy4ne CcoopyxeHust (nnasyyme HedTerazogobbiBalowne KOMMIIEKCHI,
nnaesyyme XpaHunuiia, nnasydune nnatgopMbl Ha HATSXKHbIX onopax 1 T.4.);

— 00beKkTbl nogBoAHOro obyctponctBa (NoaBoAHble [O6bIMHbIE KOMMIIEKCHI,
noABoAHble TPyBoONpoBOAbl, MOABOAHbIE 3ALUUTHbLIE COOPYXEHUSA U T.4.).

OTpenbHble MOpCKMe HedTerasonpoMbICiOBble OOBLEKTbl B 3aBMCUMMOCTU OT
BblIOpaHHOM CXxeMbl OBYCTPOMCTBA MECTOPOXAEHUSI MOTYT BbIMNOMHATbL KakK MOMHbIN
Komnnekc onepauui no OypeHuto, [obblye yrneBoLOPOAHOrO Cbipbsi, NOATOTOBKE,
XPaHEHUIO 1 OTrpy3Kke NPOoAYKLUMU, Tak U OrpaHnYeHHbIM Habop yHKUMA (Hanpumep,
MOpPCKME XpaHunuiia). XapakTepHbIM MNPU3HAKoM BCeX HedTerasonpomMbICOBbIX
obbekToB sABnseTca  obecneyeHMe  aABTOHOMHOCTUM  UX  (PYHKUMOHMPOBAHUS
(3HeprocHabxeHne, 3anac NPOAOBOSIbLCTBUA W NPECHOM BOAbl AN MNepcoHana) u
NpUHUMN «HyneBoro cbpoca» AN MUHUMM3AUUN  BIAUSHUA MPOM3BOACTBEHHbIX
NPOLLECCOB Ha OKpYyXallLlyto cpeny (BbIBO3 OTXOA0B NPOM3BOACTBA U noTpebrneHna n
nx nocnegyrouias yTunusauus Ha cywe nnmdo pasmelleHme B nnactax ropHbiX Nopoa).
YuntbiBasi, 4to OOBLIYMHO MOpCKME HedTerasonpoMbICNoBble OOBLEKTbI yaaneHbl OT
panioOHOB C pPasBUTON MHMPACTPYKTypon, ocoboe 3HauyeHme umerT obecneyeHue
AOMOSNMHUTENBHbLIX 3aWUTHLIX 6apbepoB NpU  OCYLLECTBIEHWM MPOM3BOACTBEHHOW
AEATENbHOCTU, AeTanbHOEe NNaHMpoBaHUE BeAEeHUS O4HOBPEMEHHbIX paboT, a Takke
paspaboTka MeponpusaTUn NO NNKBNOALNN BO3MOXHbBIX aBapUNHbIX CUTYaLMNA.
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Paspnen 3. TeKkywue ypoBHM 3MUCCUU B OKPYXKaloLLyo cpeny OT
TeXHONorn4yecknx o6LeKToB He(hTeAoObLIBaKOLWMX NPeanpPUATAN

Pasgen comepXut akTunyeckme [OaHHble O TEeKylWeM YpOBHE BO34ENCTBUSA
obbekToB [0OblMM HedTM Ha OKpyXKalwlly cpegy W YypOBHAX noTpebneHus
MaTepuarbHbIX U 3HEPreTUYEeCKMX PeCcypcoB, BbIMOSTHEHHbIN Ha OCHOBE cbopa AaHHbIX
OT NpeanpuaTUM oTpacnu.

3.1. O6beKTbl 4OObLIYKN, cOOpa 1 TPaHCNoOpTa NPOAYKLUUN He(PTAHBbIX CKBaXUH

Bboibop meToga nogbema NpoayKuun HEeMTSHbIX CKBaXXWH U3 Heap 3aBUCUT OT
NPUPOAHBIX XapakTepucTuk paspabartbiBaemMoro mectopoxaeHus. MNogbem npogykumm
HeTAHbIX CKBaXXMH MNPOM3BOAMTCS 3a CYET MPUPOAHOM 3HEpPrum (eCTeCTBEHHOE U
apTesnaHckoe OoHTaHMpoBaHWe, 6eCKOMMPECCOPHbIA ra3nudT, NAYHXEPHbIN NNT)
nmbo KOMOBMHMPOBaHMS MNPUPOLHOM W BBOLAMMOW W3BHE 3SHEPrMM (MCKYCCTBEHHOE
(POHTaHNPOBaHME U MEXaHU3NPOBAHHAS IKCNyaTaLmMsa CKBaXWH, BKINOYaroLLas cnocobsbl
rnyOGuHHO-HACOCHOW 3KCcnyaTaumMm 1 KOMMNPeCcCcopHoro rasnudgTa). MmybuHHo-HacocHas
aKcnsiyatauusi, B CBOK ovepeb, OXBaTblBaeT CNOCOOblI U3BMeYeHUs YrneBogopOaHOro
Cbipbsl C WCMNOSMb30BaHMEM pPa3fnyHbIX BMOOB HACOCHOMo 00OpyaoBaHMs: YCTaHOBOK
9NEKTPOLEHTPOOEXHbIX, MAPABAMYECKUX MOPLUHEBbLIX, BWHTOBbLIX, LUTAHIOBbIX,
AanadparMeHHbIX, CTPYNHbIX, BUOPALMOHHBIX U MHbIX HACOCOB.

OCHOBHbIMM MCTOYHUKaMW BO3AEUCTBUS HA OKPYXXalLLyl cpedy Ha 3aTane
pobblun, cbopa M TpaHcnopTa NpoAyKUMM  HETSAHbIX CKBaXXMH  SBMAKOTCS
opraHmnsoBaHHble (18 % oOT o6Llien maccbl BbIOPOCOB 3arpsA3HSOLWNX BELLECTB) U
HeopraHm3oBaHHble (82 % oT obuwen Maccbl BbIOPOCOB 3arpsA3HAOLWINX BELLECTB)
BbIOPOCHI 3arpsA3HALMNX BELWECTB B aTMOCepHbIn BO3ayX. OCHOBHBbIMU UCTOYHMKAMM
HEeOpPraHM30BaHHbLIX BbIOPOCOB Ha TEXHOMOrMYECKOM aTane SBASKTCA HEMNSIOTHOCTH
TexHonornyeckoro obopyaoBaHnsa obbekToB AoObIuK, cbopa M TpaHcnopTa NPOAyKUUK
HeTAHbIX CKBaXWH (GnaHueBble COeAMHEHWUSs, CallbHWKOBbIE YMMOTHEHUS, 3anOpHO-
perynupyowias apmarypa).

Mpoaykumen ona pacyeta yaenbHbIX 3HAYEHUN B JaHHOM Mpouecce saBnseTcd
HedTerazosogsHas cMech, T/roa.

[aHHble N0 BO3AEWCTBMIO Ha  OKpyXawuwyw cpegy, noTpebnsembim
MaTepuarnbHbIM N 3HEPreTUYeCcKkMM pecypcam, obbemam obpa3oBaHNs OCHOBHbIX BUAOB
OTXOO0B MPOU3BOACTBA, XapakTepuayoLwme gencteyowme obbekTbl 4obblum, cbopa u
TpaHcnopTa NPoayKumm HedTAHbIX CKBaXXMH, NpuBeaeHbl B Tabnuuax 3.1-3.3.
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Tabnuua 3.1 — Tekylume yaenbHble BbiOPOCHI 3arpsa3HAIOLLMX BELLECTB OT TEXHOMOMMYeckMx 06bekToB Aobblumn, cbopa un
TpaHcnopTa NpoayKUMnM HEPTSAHBIX CKBAXKWH

HanmeHoBaHue YaenbHoe 3HaveHune, Kr/T
[Oons
obbekTa N cTouHMKN HanmeHoBaHue 3arpsasHaoLwero
Cpe/J,Hee 3arpA3HAoLWero
TEXHONOIrMYEeCKoro BblOpocoB BeliecTBa MwuH. Makc.
3HayeHue BewecTBa, %
HOpMUpoBaHUA
HennoTHOCTH HeopeaHu3oeaHHbIe UCMOYHUKU 8bI6pocos (82 %)
TEXHOMOMMYECKOTro Yrnepoga okcug 0,0000020 50,84 25,42 32,2
obopynoBaHms MeTaH 0,00010 49,90 24,95 31,6
(dbnaHuesble Yrnesogopoab! npeaenbHble Ce-Cio 0,00000050 28,07 14,04 17,8
CoeauHeHusI, Yrnesogopoabl npeaensHble Ci-Cs 0.00010 o5 13 12 57 159
canbHUKOBbIE (Mckntovas MeTaH) ’ ’ ’ ’
YNIOTHEHNS, A3oTa anokcna 0,0000070 1,72 0,86 1,1
3anopHo-peryn AsoTa okeng 0,00010 0,74 0,37 0,5
6 6 pytoLias BeHson 0,0000020 0,69 0,35 0,4
EOT "::(;n% °Tp v apmatypa). MeTunbenson (tonyon) 0,0000011 0,25 0,13 0.2
npon KHSM HacocHoe CnupT meTunoBbIn 0,000025 0,20 0,10 0,1
HFe);q)TyﬂHux obopynoBaHue, Ceposogopoa 0,0000000060 0,073 0,04 0,05
€eHaXHble
CKBAKUH Aap AOnmeTtnn6eHson (kcunon) (cMecb 0,0000010 0,065 0,03 0,04
€MKOCTU, MeTa-, OpTo- 1 Napan3oMepoB)
3aMepHbIe Cepbl anokemg 0,000038 0,026 0,01 0,02
yCTaHOBKM, OpeaHu3oeaHHbIe UCMOYHUKU 8bibpocos (18 %)
Tpybonposoasl, MeTaH 0,000024 18,6 9,30 50,9
KonnekrTopa, Yrnepoga okeua 0,00017 10,68 5,34 29,2
yCTaHOBKM Yrnesogopoabl npeaensHble Ci-Cs
[031POBaHUS (MCKNIOYast MeTaH) 0,00012 2,83 1,42 7,7
PeareHTos, Yrnesogopoabl npeaesnsHbie Cs-Cio 0,000009 2,47 1,24 6,8
(pakenbHble A30Ta guokcua 0,0002 1,24 0,62 3,4
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HaumeHoBaHne
obbekTa
TEXHOMNOTrMYECKOro
HOPMUPOBaHMUS

NcToYHMKN
BblOpocoB

YCTaHOBKM

CXKUraHmsa rasa.

YpaenbHoe 3HayeHue, Kr/T

[Oons
HanmeHoBaHue 3arpasHdroLiero
Cpep,Hee 3arpA3HAoLWero
BellecTBa MwuH. Makc.
3Ha4YeHne BewecTBa, %
BeHson 0,00017 0,22 0,11 0,6
A30Ta okcug 0,000031 0,2 0,10 0,5
Cepbl gnokeug, 0,00016 0,2 0,10 0,5
MeTunbeHson (Tonyon) 0,00012 0,077 0,039 0,2
Ceposogopoa 0,000000014 0,0015 0,0008 0,004
OumeTtnn6eHson (kcunon) (cmecb 0,00011 0,0010 0,0006 0,003

MeTa-, OpTO- M Napan3omepoB)

Cymmapr/e yOeanb/e 3Ha4YeHUs 8bI6POCO8 3a2PSA3HAWUX 8eUecme om opaaHU308aHHbIX
U Heope2aHU308aHHbIX UCMOYHUKO8 8bI6pocos

MeTaH 0,00012 68,50 34,25 35,3

Yrnepoga okcug 0,00017 61,52 30,76 31,7

Yrnesogopoabl npeaensHble Ce-Cig 0,0000095 30,54 15,27 15,7

Yrnesogoponbl npeaenbHble Ci-Cs 0,00022 27.96 13,98 14.4
(nckntoyasa meTaH)

A30Ta gmnokeug 0,00021 2,96 1,48 1,5

A30Ta okcua 0,00013 0,94 0,47 0,5

BeHaon 0,00017 0,91 0,46 0,5

MeTtun6eHson (Tonyon) 0,00012 0,33 0,17 0,2

Cepbl anokemg 0,00020 0,23 0,12 0,1

CnupT METMNOBLIN 0,000025 0,20 0,10 0,1

CepoBogopoa 0,000000020 0,075 0,04 0,04

AnmeTtnn6eHson (kcunon) (cMecb 000011 0.066 0.03 0.03

mMeTa-, OpTo- 1 Napanm3omepoB)
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Tabnuua 3.2 — lNoTpebnsemble maTepuanbHble 1 3HEPreTUYEeCKNe PeCYPChl Ha
aTane gobbluun, cbopa n TpaHcnopTa NPOLYKUNN HEPTAHBLIX CKBaXKWH

HanmeHoBaHue Eﬂ,. T Yp,eanoe 3Ha4veHune
pecypca MuH. Makc. CpepHee 3HaveHue
[eamynbraTtopsl /7 5,59-10” 5,31-10° 1,04-10°
NHrméutopsi T/T 6,07-108 5,60-102 7,83-10°
To”ﬁ;ﬁ:g’z:g:;) TY.T/T 3,41-107 6,84-103 5,74-10*
MoTpebnenne
Tonnuea M3/ 1,77-10* 2,63 2,57-101
(rasosoro)
Motpebnenne
TonnmBa /T 2,35-107 67,6 2,38
(>xngkoro)
MoTpebnenne KBT-u/T .
3NeKTPoaHeprnm 3,43-10° 335 24,4
PeareHTbl T/T 3,22.107 1,71-102 5,48-10%
T:H“;;izﬂ Mkan/T 1,86-10 3,97-10° 8,23.10*
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Tabnuua 3.3 — OcHOBHbIE BUAbI OTX040B, 06pasylowmecs Ha atane gobbiun, cbopa n TpaHcnopTa NPOAYKUMN HEPTAHbBIX CKBaXKMH

Macca obpasoBaHus, T/rog
MwuH. Makc. CpenoHee 3Ha4yeHne

HanmeHoBaHue aTtana HanmeHoBaHue oTxona

O6TnpoYHbLIN MaTepurar, 3arpsA3HEHHbIN HEPTBIO Un
HedTenpoaykTamm (cogepaHune HedpTn N HedTENPOLYKTOB 0,0010 30,00 0,96
15 % v 6onee)

"PYHT, 3arpA3HEHHbIN HETLIO UK HedbTenpoayKTamu

0,12 49559,67 3641,72
(copepxaHne HedTn nnn HedptenpoaykToB 15 % 1 bonee)
OT1xogbl MMHEparbHbLIX Macesn 0,0010 39,47 4,19
[o6biva, cBop i LLnam o4mcTkn emkocten n TpybonpoBoaos OT HeEPTH U 0.30 91550,57 1619,50
TpaHcnopT HepTENPOAYKTOB _
MPOYKLIN Necok, 3arpA3HeHHbIN HedTbIO UNK HedpTenpoaoyKTamm 0,010 44660,00 1147,08

(cogepxaHvne HedTn nnn HedptenpoaykToB 15 % 1 bonee)
Ocapgok (Lnam) mexaHu4eckon o4YNCTKN HedbTecoaepKallmx
CTOYHbIX BOA, coaepxallmm HedTenpoayKTbl B KONM4eCcTBe 3,00 3,00 3,00
MeHee 15 %, 06BOAHEHHbIN

Tapa 13 YepHbIX MeTanmnoB, 3arpsa3HeHHasa HedpTeNPOAYKTaMM
(cogepxaHune HedTenpogykToB meHee 15 %)

lNponnaHT kepamMnyeckmin Ha OCHOBE KBapLIEBOro necka,
3arpsA3HeHHbIV HepTbio (coaepkaHme HedpTn 15 % n Gonee)

HETAHbIX CKBaXKWH

0,0030 68,59 2,93

0,0090 8232,62 181,32
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3.2. O6bekTbl NOAroToBKM HePTH, ra3a u Boabl

O6bekTbl NOAroTOBKM HedTH, rasa W BOAbl NpeAHasHayeHbl And NOAroTOBKM
HepTM OO0 COOTBETCTBMA MO KayecTBy TpebOBaHMAM HOPMATUBHbLIX OOKYMEHTOB C
NpMMeHeHnemM npoueccoB 06e3BOXMBaHUA, obecconuBaHus, ctabunusauumn HedTw,
opraHusauun cgadm HedTM noTpebutento C MCNOoNb3OBaHUMEM  PasfUYHbIX BUOOB
TpaHcnopTta (TpybonpoBOAHLINM, BOAHbLIA, >KENEe3HOLOPOXHbIN, aBTOMOOUIBbHLIN);
NOAroTOBKW MOMYTHOro HeTAHOro rasa Asis UCNoNb3oBaHUSA ANa COBCTBEHHbIX HYXA U
NOCTaBKM BHELLHEMY MOTPEOUTENo C UCNONb30BaHNEM TPYOONPOBOAHOIO TPAHCMNOPTA;
NOArOTOBKM NMacTOBOM BOAbl ANA 3akadkM B CUCTEMY MNOAAEpXKaHMs NacToBOro
AaBMEHWs; BEOEHWS YYeHbIX onepaumi € HedTbk, MNONYTHbIM HEeMTAHbIM rasom,
nnacToBOM BOAOM.

OCHOBHbIMM UCTOYHMKaAMWN BO3AENCTBUSA HA OKPY>KatOLLYO Cpeay ABNsTCA:

— Ha nogaTtane noaroToBkn HedTU opraHmM3oBaHHble (78 % oT obLen maceol
BbI6POCOB 3arpA3HAIOLLNX BELLLECTB) U HEOPraHNU3oBaHHbIe (22 % oT obwen
MaccCbl BbIOPOCOB 3arpsA3HSOWMX BELWEeCTB) BbIOPOCHI 3arpsA3HAOLLMX
BeLLeCTB B aTMOCEPHbLIN BO3aYX;

— Ha noaaTane noAroToBKW rasa opraHudoBaHHble (77 % oT obwen macchl
BbIGPOCOB 3arpA3HAIOLLNX BELLIECTB) U HEOPraHNU3oBaHHbIe (23 % oT obuLen
MaccCbl BbIOPOCOB 3arpsA3HSOWMX BELWEeCTB) BbIOPOCHI 3arpsA3HAOLLMX
BELLECTB B aTMOCEPHbIN BO3aYX;

— Ha noaaTane noAaroToBKM BoAbl OpraHM3oBaHHble (55 % oT obuien maccol
BbIOPOCOB 3arpA3HAIOLLNX BELLLECTB) M HEOPraHM3oBaHHbIe (45 % oT obwen
Maccbl BbIOPOCOB 3arpsA3HSAIOLWMNX BELLECTB) BbIOPOCHI 3arpsi3HSOLLMX
BeLeCcTB B aTMOC(epHbI BO34yX,

— Ha nogaTane BeOeHWA Y4YeTHbIX onepauun c HedTbl, MNONYTHLIM
HedTAHbIM rasom, NnIacToBOW BOLOW OpraHu3doBaHHble (81 % oT obuwien
Maccbl BbIBPOCOB 3arpA3HAOLLNX BELLECTB) U HeopraHnaoBaHHble (19 % ot
obuwen maccbl  BbIOPOCOB  3arpsA3HAOWNMX  BewecTtB)  BblOpoChI
3arpAasHAILLMX BELECTB B aTMOCdEPHbIN BO34YX;

— Ha nogaTtane xpaHeHus HedTU opraHu3oBaHHble (8 % OT obLien macchl
BbIOPOCOB 3arpsi3HAIOLLNX BELLECTB) N HeopraHn3oBaHHble (92 % oT obLen
Maccbl BbIOPOCOB 3arpsA3HSAOWMX BELWEeCTB) BbIOPOCHI 3arpsA3HAOLLMX
BeLLEeCTB B aTMOCEPHbIN BO3OYX.

Mpoaykumen ona pacyeta yaenbHbIX 3Ha4YEHUW B NpoLeccax NoAroToBkM HeTH
N XpaHeHus HedpTU ABNSIETCS ToBapHasa HedTb, T/rod; B npouecce NoarotToBkU rasa —
obbem rasa, T/rog; B npouecce NoarotToBkM BoAbl — 06beM NIacToBOW BoAbl, T/rog; B
npoLecce BeAeHNS YY4eTHbIX onepaumi — CyMMapHbin 00 beM HeddTn, rasa n Bogbl, T/roa.

[aHHble NO BO3AEWCTBMIO Ha OKpyXawwyw cpegy, noTpebnsembiMm
MaTepuarnbHbIM N 3HEPreTUYeckuM pecypcam, obbemam obpa3oBaHMs OCHOBHbIX BUAOB
OTXOA0B NPOWU3BOACTBA, XapakTepusyoLune AencTeyowme 06bekTbl NOATOTOBKM HEDTH,
rasa v Bogbl, npuBeaeHbl B Tabnuuax 3.4-3.10.
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Tabnuua 3.4 — Tekywwime yaenbHble BbiIOPOCHI 3arpsi3HSOLLMX BELWLECTB OT TEXHOMOMMYECKNX OOBEKTOB NOArOTOBKM HEDTU, rasa u
BOAbl: NOArOTOBKA HEQTU

HanmeHoBaHune YaenbHoe 3HadeHue, Kr/T
Hong
obbekTa McTouHMKN HanmeHoBaHue 3arpsisHstowLero
Cpep,Hee 3arpA3HAoLWero
TEXHOJI0rM4ecKoro BblObpocoB BelllecTBa MuH. Makc. 0
3Ha4yeHune BeLWeCTBa, %
HOpMUpoBaHUA
HeopeaHu3o8aHHbIe UCMOYHUKU 8biI6pocos (22 %)
MeTaH 0,00011 6,36 3,18 39,1
Yrneeogoponbl npeaenbHble 0,00023 461 231 28.3
C6-Cio
Yrnesogopoapbl NpeaenbHble 0,0023 3.93 1,97 24,2
C1-Cs (nckntoyasd meTaH)
Hacochoe Yrnepoaa okcmg 0,0000011 0,67 0,34 41
o6opyoBaHme, A30Ta anokeupg, ] 0,000013 0,35 0,18 2,1
cenaparTopi, CnupT METUNOBLIN 0,00023 0,11 0,06 0,7
thakernbHble CnupT NponunoBbIn 0,11 0,11 0,11 0,7
CUCTEMBI, Neyn, BbeHson 0,00011 0,051 0,03 0,3
n OpeHaxHble MeTunbeHson (Tonyon) 0,000012 0,032 0,02 0,2
OAroToBKa SMKOCT
HedTn, raza u ’ A30Ta okcua 0,00014 0,020 0,01 0,1
BoAbl: MoaroToBka pe3cpByapel,
Abl- 1104 OnoKu OumeTtnn6eHson (kcunon)
HeQTY 0031poBaHNSA (cmecb meTa-, OpTO- U 0,0000050 0,016 0,01 0,1
peareHToB, napan3omepoB)
npoAyBO4YHbIE CepoBogopop 0,0000011 0,016 0,01 0,1
cBeuu,
HEMMOTHOCTH yr”eB"”Opgi'f'Cnlse”e”"”b'e 0,00014 0,00046 0,0003 0,003
obopynosaHms CnupT GYTUMOBbIN 0,00013 0,00016 0,0001 0,001
Cepbl gnokeug, 0,00000033 0,000022 0,00001 0,0001
OpzaHu3osaHHbIe UCMOYHUKU 8b16pocos (78 %)
Yrnepoga okcug, 0,0000040 54,58 27,29 86,2
MeTaH 0,0000020 5,25 2,63 8,3
Yrnesogopoapbl NnpeaenbHble 0,0013 1,32 0,66 21
C:1-Cs (ucknoyas MeTaH)
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HaumeHoBaHne
obbekTa
TEXHOJIOrMYECKOro
HOPMUPOBaHMS

NcToYHMKN
BblIOpoCOB

YpaenbHoe 3HayeHue, Kr/T

Hong
HanmeHoBaHue 3arpAsHdroLlero
Cpep,Hee 3arpA3HAoLWero
BellecTBa MwuH. Makc.
3Ha4YeHne BeLWweCcTBa, %
Yrneeogoponbl npeaenbHble 0,00014 0.90 0,45 14
C6-C1o
A30Ta gnokeuna 0,000010 0,38 0,19 0,6
Cepbl gnokeug, 0,00011 0,25 0,13 0,4
CnupT MeTMnoBbIn 0,00044 0,24 0,12 0,4
CepoBogopoa 0,0000030 0,17 0,09 0,3
Benson 0,0000020 0,096 0,05 0,2
A30Ta okcug 0,0000010 0,079 0,04 0,1
BeHsanupeH 1101 0,072 0,04 0,1
CnunpT nsonponunnoebin 0,0018 0,0030 0,002 0,005
MeTunbeHson (Tonyon) 0,00015 0,0028 0,001 0,004
OumeTtnn6eHson (kcunon)
(cmecb meTa-, OpTO- U 0,0010 0,0010 0,001 0,002

napan3omMepoB)

CymMmmapHble yOeribHble 3Ha

YeHUSs 8bIBPOCO8 3a2PA3HSAOWUX 8ewecme om op2aHu308aHHbIX U

HeopeaHU308aHHbIX UCIMO4YHUKO8 6b15pOCOG

Yrnepoga okcmg 0,0000050 55,25 27,29 69,1
MeTaH 0,00011 11,61 5,81 14,7
Yrnesogopoabl npeaenbHble 0.00037 551 276 70
Cs-C1o
Yrnesogopoabl NpeaenbHbie 0,0037 5.26 2.63 6.7
C1-Cs (uckntovasa meTaH)
A30Ta anokeup, 0,000020 0,73 0,37 0,9
CnupT METMNOBLIN 0,00067 0,35 0,18 0,4
Cepbl anokeug, 0,00011 0,25 0,13 0,3
CepoBogopop 0,0000040 0,19 0,10 0,2
BeHson 0,00011 0,15 0,08 0,2
CnupT nponunnoebi 0,11 0,11 0,11 0,1
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HaumeHoBaHne
obbekTa
TEXHOJIOrMYECKOro
HOPMUPOBaHMS

NcToYHMKN
BblIOpoCOB

YpaenbHoe 3HayeHue, Kr/T

Hong
HanmeHoBaHue 3arpAsHdroLlero
Cpep,Hee 3arpA3HAoLWero
BellecTBa MwuH. Makc.
3Ha4YeHne BeLWweCcTBa, %
A3oTa okcug 0,00010 0,099 0,05 0,1
BeHsanupeH 1101 0,072 0,04 0,1
MeTunbeHson (Tonyon) 0,00016 0,035 0,02 0,04
OumeTtnnbenson (kcunon)
(cmecb meTa-, OpTO- U 0,0010 0,017 0,01 0,02
napansomepoB)
CnunpT nsonponunnosbin 0,0018 0,0030 0,002 0,004
yr”eB°“°p8”b'C”pe”e”b”b'e 0,00010 0,00046 0,0003 0,001
12=\w19
CnupT 6YTMNOBLIN 0,00013 0,00016 0,0001 0,0002
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Tabnuua 3.5 — Tekywime yaenbHble BbIOPOCHI 3arpsi3HSOLLMX BELWECTB OT TEXHONOMMYECKNX OOBEKTOB NOArOTOBKM HEPTU, rasa u BOAbI:

noaroToBKa rasa

HanmeHoBaHue Yp,eanoe 3Ha4YeHune, Kr/T
Hons
obbekTa NcTouYHMKM HanmeHnoBaHue 3arpAa3Hdrouiero
CpeaHee 3arpsi3HSAOLLErO
TEXHOJ10Ir’M4eckoro Bbl6pOCOB BelwecTBa MwuH. Makc.
3HaveHue BellecTBa, %
HOPMMPOBaHMUs
HeopeaHusoeaHHbIe UCMOYHUKU 8b16pocos (23 %)
MeTaH 0,00022 41,225 20,61 71,5
Yrnesogopoabl npeaensHble Ce-Cig 0,00022 16,16 7,61 26,4
Yrnesogoponbl npeaenbHble Ci-Cs 0,00201 0.81512 14
(nckntoyasa meTaH) 0,41
CepoBogopoa 3-10° 0,24 0,12 0,4
HacocHoe A3oTa auokeng, 0,0035 0,065 0,03 0,1
obopynosarme, Yrnepoaa okeug 0,00096 0,049 0,02 0,1
akenbHeie MeTun6eHaon (Tonyon) 0,00015 0,02 0,01 0,03
cHCTEMBI, CRUpT METUMOBBLIN 0,00026 0,0164 0,01 0,03
KoMnpeccopHoe Benson 0,00025 0,014 0,01 0,02
Moproroska obopyposanue, AOnmetnn6eHson (kcunon) (cmecb
HedTn, raza u ne4mn, 0,000006 0,0108 0,02
BoAbl: MoaroToBka [pEeHaxHbIe MeTa-, OpTo- M Napan3omMepos) 0,01
rasa EMKOCTH A3oTa okcug 0,00057 0,01 0,01 0,02
pesepByap’bl MwuwHepanbHoe macno 0,0002 0,0002 0,0002 0,0003
MPO/IYBOYHbI é OpeaHu308aHHbIEe UCMOYHUKU 8bi6pocos (77 %)
cBEeuM A3soTa guokeug 0,0002 64,37 32,19 32,8
HEeMAOTHOCTU Yrnepoga okcmg 0,00021 59,11 29,56 30,1
oGopyaoBaHus MeTaH 0,00017 55,356 27,68 28,2
A30Ta okeupg 0,00092 10,46 5,23 53
Yrnesogopoabl npegesnbHble C1-Cs 0.00087 6.10584
(nckntoyasa meTaH) 3,05 3,1
Yrnesogopoabl npeaenbHble Ce-Cio 0,00026 0,9286 0,46 0,5
CnupT METMNOBLIN 0,005 0,078 0,04 0,04
B3BelleHHble YacTuubl PM2,5 0,0096 0,052 0,03 0,03
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HaumeHoBaHne
obbekTa
TEXHOJIOrMYECKOro
HOPMUPOBaHMS

NcTouHmKM
BblOpocoB

YpenbHoe 3HavyeHue, Kr/T

Hong
HanmeHoBaHue 3arpasHdroLiero
Cpep,Hee 3arpA3HAoLWero
BellecTBa MwuH. Makc.
3Ha4veHne BeLWeCcTBa, %
Cepbl gnokeng 0,00017 0,0046 0,002 0,002
MwuHepansHoe macno 0,00011 0,00339 0,002 0,002
CepoBogopoa 0,00043 0,00074 0,001 0,0004

CymmapHbie yoeribHble 3Ha4YeHUs 8b16p0CO8 3a2PSA3HAUWUX 8EUIECMB OM OP2aHU308aHHbIX U

HeopaaHU308aHHbIX UCMOYHUKO8 8b16p0Cco8
MeTaH 0,00039 96,581 48,29 38,0
A3soTa guokeng 0,0037 64,435 32,22 25,4
Yrnepoaa okcmg 0,00117 59,16 29,58 23,3
Yrnesogopoabl npeaensHble Ce-Cig 0,00048 17,09 8,07 6,4
A3oTa okeupg, 0,00149 10,47 5,24 4,1
Yrnesogopoapbl npegernbHble Ci-Cs 0,00288 6,92006
(nckntoyasa meTaH) 3,46 2,7
Cepoogopoa 0,00043 0,24074 0,12 0,1
CnunpT METMNOBLIN 0,00526 0,0944 0,05 0,04
B3BelueHHble YacTuubl PM2,5 0,0096 0,052 0,03 0,02
MeTunbeHson (Tonyon) 0,00015 0,02 0,01 0,01
BeHaon 0,00025 0,014 0,01 0,01
OumeTtmnbeHson (kcunon) (cmecb
MeTa-, OpTo- U Napam3oMepoB) 0,000006 00108 0,01 0,004
Cepbl gnokeug, 0,00017 0,0046 0,002 0,002
MwuHepansHoe macno 0,0003 0,00358 0,002 0,001
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Tabnuua 3.6 — TekyLime BbIGPOCHI 3arpsA3HSAOLLNX BELLECTB OT TEXHONOMMYECKUX 06 bEKTOB NOArOTOBKN HEdTK, rasa 1 BoAbl: NOAroTOBKa
BOAbI

HanmeHoBaHue

YpenbHoe 3HaveHue, Kr/T

Hons
obbekTa NcToYHMKM HavnmeHoBaHne 3arpA3HdroLlero
CpenHee 3arpsi3HSAOLLErO
TEXHOJ10Ir’M4eckoro Bbl6pOCOB BelwecTBa MwuH. Makc.
3Ha4yeHune BellecTBa, %
HOPMWPOBAHUS
HeopeaHu3osaHHbIe UCMOYHUKU 8b16pocos (45 %)
Yrnesogopogpb! npegernbHble Cg-Cig 0,00011 0,6003 0,30 10,9
Yrnesopopoabl npegensHble Ci-Cs 0.000103 2,6059 1,30 47.4
(Mcknoyasa meTaH)
MeTaH 0,00013 1,8820 0,94 34,2
CepoBogopoa 1-1011 0,24 0,12 4.4
Yrnepoaa okcmg 0,0041 0,12 0,06 2,2
A3oTa anokeua 0,00014 0,01423 0,01 0,3
MeTunbeHson (Tonyon) 0,0001 0,01124 0,01 0,2
6HaC°CH°e Yrnesopoponbl npegenbHble Ci2-Cig 0,00038 0,008 0,004 0,1
0bopyAosanme, CnvpT METUIOBbIN 0,00023 | 0,0046 0,002 0,1
MNoarotoska KOMNpeccopHoe OumeTtnn6eHson (kcunon) (cmecb
HedTu, rasza u obopynoBaHue, 0,00012 0,00385 0,002 0,1
Boabl: MoAroToBka | cenapaTopbi MeTa-, OpTO- ¥ Napansomepos)
’ BOmbI e360Bva bl’ A30Ta okcua 0,00017 0,00273 0,001 0,05
A Eenn‘;TZ‘OEW’I Benaon 0,0001 | 0,00185 0,001 0,03
ByTunkapbuTon 0,00012 0,00092 0,001 0,02
obopynoBaHus
Cepbl anokeng 2:108 0,000029 0,00001 0,001
CnupT ByTMNOBLIV 0,00001 | 0,00002 0,00002 0,0004
OpeaHu308aHHbIEe UCMOYHUKU 8b16pocos (55 %)
A30Ta anokeung, 0,00001 0,85 0,43 32,5
MeTaH 0,0001 0,794 0,40 30,3
Yrnepoaa okcmg 0,0001 0,72 0,36 27,5
A3oTa okeug 0,000004 0,14 0,07 5,3
Cepbl guokeug, 0,00012 0,07 0,04 2,7
CnupT METUNOBLIN 0,0023 0,015 0,01 0,6
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HanmeHoBaHune
obbekTa
TEXHOJIOrMYECKOro
HOPMMPOBaHUS

NcTouHmKM
BblOpocoB

YpenbHoe 3HavyeHune, Kr/T

Hong
HanmeHoBaHue 3arpAsHdaroLlero
Cpep,Hee 3arpA3HAoLWero
BellecTBa MwuH. Makc. e
3Ha4YeHne BeLWweCcTBa, 00
Yrnesopopoabl npeaernbHble Ce-Cio 0,00015 0,0073 0,004 0,3
Yrnesopoponbl npegensHble Ci-Cs 0,00048 0,0130 0,01 0.5
(nckntoyasa meTaH)
MeTunbeHson (Tonyon) 0,00037 0,0045 0,002 0,2
CepoBogopoa 0,0017 0,0017 0,002 0,1
BeHs3on 0,00003 0,00096 0,0005 0,04
BeHsannpeH 11012 0,00076 0,0004 0,03

Cymmapr/e yOeanb/e 3Ha4yeHuUs 8bI6POCO8 3a2pA3HAWUX 8EeU,eCmM8 O0m op2aHU308aHHbIX U
HeopeaaHU308aHHbIX UCMOYHUKO8 8bI6p0oco8

MeTaH 0,00023 2,676 1,34 33,0
A3soTa gnokeng 0,00015 0,86423 0,43 10,6
Yrnepoaa okcmg 0,0042 0,84 0,42 10,3
Yrnesopopoabl npegernbHble Ce-Cig 0,00026 0,6076 0,31 7,6
Yrnesogopoapbl npegernbHble Ci1-Cs 0,000583 2.6189 1,31 323
(Mcknoyasa meTaH)
CepoBogopoa 0,0017 0,2417 0,12 3,0
A3oTa okcupg, 0,000174 | 0,14273 0,071 1,8
Cepbl gnokeug, 0,00012 | 0,070029 0,04 0,9
CnupT MeTMnoBbIN 0,00253 0,0196 0,011 0,2
MeTtun6eHson (Tonyon) 0,00047 0,01574 0,008 0,2
Yrnesogopoapbl npegenbHble Ci2-Cig 0,00038 0,008 0,0042 0,10
AOvmeTtnn6eHson (kcunon) (cMecb 0,00012 | 0,00385 0.0020 0.05
MeTa-, OpTo- U Napan3oMepoB)

BeHaon 0,00013 0,00281 0,0015 0,03
ByTtunkapbuTon 0,00012 0,00092 0,0005 0,01
BeHzanupeH 1-10°12 0,00076 0,0004 0,01

CnunpTt GyTMnNOBbLIV 0,00001 0,00002 0,00002 0,0002
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Tabnuua 3.7 — Tekywwimne yaenbHble BbiIOPOCHI 3arpsi3HSOLLMX BELWLECTB OT TEXHOMNOMMYECKNX OOBEKTOB NOArOTOBKM HEDTU, rasa u

BOAbI: BeeHue y4eTHbIX onepaunin ¢ HedTbto, NHIT, nnactoBon Bogon

HavnmeHoBaHue YpaenbHoe 3HayeHwue, Kr/T
Hong
obbekTa MICTOYHMKN HanmeHoBaHue 3arpssHsaoLwero
Cpep,Hee 3arpA3HAoLWero
TEXHOMNOIMYEeCKoro BblOpocoB BeLllecTea MwuH. Makc. 0
3Ha4yeHune BeLWweCcTBa, %
HOPMUPOBAHUA
HeopeaHu3oeaHHbIe UCMOYHUKU 8biI6pocos (81 %)
MeTaH 0,00012 1,6901 0,85 51,1
Yrnesogopoapbl npedernbHble 1,03-10° 1,16128 0,58 351
C1-Cs (nckntoyas meTaH)
Cepoogopoa 0,000001 0,24 0,12 7.3
Yrnesogopoab! npegesnbHble 21107 0,1934 0,19 5.9
CWKH, CUKHC, Ce-Cuo
cpeacTea A3soTta anokeng 1-10° 0,015 0,01 0,5
N3MepeHus, A30Ta okcug 0,0029 0,0048 0,004 0,1
lNogroToBka npUMeHsiemMble Yrnepoaa okcng 0,00014 0,00018 0,00016 0,01
HedTun, rasza u npw BeaeHuu CnvpT MeTunosbIv 0,000006 0,000083 0,00004 0,003
BoAbl: BeneHue YYETHbIX Benson 1-107 0,00008 0,00004 0,002
y4YeTHbIX onepauum onepaumm c MeTunbeHson (Tonyon) 2-107 0,000056 0,00003 0,002
C HedpTbio, MHI, HedTblo, rasom, NnmeTun6eHson (kcunon)
nnacToBov BOLOW nIacToBow (cmecb meTa-, opTO- U 5-10°® 0,000027 0,000014 0,0008
BOOOW; napav3omepoB)
HENNoOTHOCTK OpeaHu3oeaHHbIe UCMOYHUKU 8bibpocos (19 %)
obopynosaHus Cepbl Avokeua 0,6 0,73 0,67 92,3
Yrnepoaa okcug 0,015 0,026 0,02 3.3
Yrnesogopoabl npegesnibHble 7.107 0,012 0,01 15
C;1-Cs (Mckntoyas MeTaH)
MeTaH 0,00012 0,0067 0,00 0,8
Yrnesogopoabl npedernbHble 3107 0,0067 0,00 0.8
Ce-C1o
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HanmeHoBaHune
obbekTa
TEXHOMNOIrMYECKOro
HOPMMPOBaHUS

NcTouHmKM
BblOpocoB

YpaenbHoe 3HayeHwue, Kr/T
Hong
HaumeHoBaHne 3arpasHdaroLiero
Cpep,Hee 3arpA3HAoLWero
BELLleCcTBa MwuH. Makc. e
3Ha4yeHune BeLWweCcTBa, %
A30Ta okcug 0,0029 0,0048 0,004 0,6
A30Ta gmnokeug 0,0022 0,0037 0,00295 0,47
CepoBogopog 0,00064 0,00064 0,00064 0,081
CymmapHbie yOeribHble 3Ha4yeHUs 8b16p0CO8 3a2PSA3HAOUWUX 8EUIECMB OM OP2aHU308aHHbIX U
HeopaaHU308aHHbIX UCMOYHUKO8 8bI6pOCO8
MeTaH 0,00024 1,6968 0,85 41,5
YINEBOAOPOALI MPEACTbHbIE | () (1)1 ¢ 1,17328 0,59 28,7
C1-Cs (nckntoyas meTaH)
Cepbl gnokeng 0,6 0,73 0,67 17,8
CepoBogopog 0,000641 0,24064 0,12 59
Yrnesogopoabl npeaenbHble 5.107 0,2001 0.10 49
Ce6-Cio
Yrnepoaa okcug 0,01514 0,02618 0,021 0,6
A3oTa gmokcung 0,0022 0,0187 0,01045 0,46
A30Ta okcug 0,0029 0,0048 0,00385 0,117
CnupT METMNOBLIN 0,000006 0,000083 0,00004 0,002
BeHson 1-107 0,00008 0,00004 0,002
MeTtunbeHson (tonyon) 2:107 0,000056 0,000028 0,001
OumeTtnnbeHson (kcunon)
(cmecb meTa-, OpTO- U 5-10°8 0,000027 0,000014 0,001
napav3omepoB)
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Tabnuua 3.8 — Tekywme yaenbHble BbIOPOCHI 3arpsi3HAIOLLNX BELLECTB OT TEXHOMOrMYeCcknx 00 beKTOB NOArOTOBKN HEdTH, ra3a u
BOLbl: XpaHeHne HepTH

HanmeHoBaHue YpaenbHoe 3HayeHwue, Kr/T
obbekTa McTouHnKn HanmeHoBaHue 3arpsisHstowLero [ons 3arpssHstoLwero
TEXHOMNOrM4YeCcKoro BblOpocoB BELllecTBa MwuH. Makc. CpenHee 3Ha4yeHue BellecTBa, %
HOPMUPOBaHUA
HeopeaHu3oeaHHbIe UcmoYHUKU 8bibpocos (92 %)
yr”eBo’lOp%i‘f"CTope”e”"”b'e 0,00047 10,908 5,45 50,1
MeTtaH 0,00011 7,208 3,60 33,1
Yrnesopopoabl npegensHbie Ci-Cs 0,006749 3,099 155 14.2
(ncknoyasa meTaH)
CepoBogopos 4,2-107 0,24 0,12 1,1
BeHson 0,00012 0,16 0,08 0,7
MeTunbeHson (tTonyon) 0,00018 0,1 0,050 0,5
OumeTtnn6eHson (kcunon) (cmecb
MogrotoBska Pe?’;pTBy:Sb" MeTa-, OpTO- M Napan3oMepoB) 0,00016 0.077 0,039 035
HedhTH, raza u Zaﬁw?sa CnupT METUMNOBLIN 0,00028 0,00045 0,00037 0,002
BOAbI: XpaHeHune Hennomoc,:m OpeaHu3oeaHHbIe UCMOYHUKU 8b16pocos (8 %)
HedTH 060pYI0BAHNS Yrnesopopoabl npegensHbie Ci-Cs 0,00016 1.43 072 72.2
(ncknoyasa meTaH)
aneBonoponblcnlfeneanble Ce- 0,00012 0,5301 0,27 26.8
A30Ta anokeug, 0,0049 0,0054 0,01 0,3
MeTaH 0,00029 0,0048 0,0025 0,2
BeHson 0,00002 0,0035 0,0018 0,2
MeTnn6eHnson (Tonyon) 0,00001 0,0022 0,0011 0,1
OumeTtnnbeHson (kcunon) (cmecb 0,00001 0,0012 0.00061 0.06
MeTa-, OpTO- 1 Napan3oMepoB)
CepoBogopog 0,00017 0,0012 0,00069 0,06
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HaumeHoBaHne
obbekTa
TEXHOJIOrMYECKOro
HOPMUPOBaHMUS

NcTouHmKM
BblOpocoB

YpenbHoe 3HavyeHune, Kr/T

HanmeHoBaHWe 3arpssHsoLLero [ons 3arpsisHsAoLLEro
BELLleCcTBa MwuH. Makc. CpenHee 3Ha4yeHue BellecTBa, %
A30Ta okcug 0,0008 0,00087 0,00084 0,04
Cepbl guokeung 0,000036 0,000039 0,000038 0,002

Cymmapr/e yaeanble 3Ha4YeHus1 8bIbpoCco8 3agpA3HAWUX selw,ecms om op2aHU308aHHbIX U
HeopeaHU308aHHbIX UCMOYHUKO8 8b16p0oCco8

Yrnesogopoabl npedernbHble 000059 11,4381 572 48.0
Ces-C1o
MeTaH 0,0004 7,2128 3,63 30,5
Yrnesogopoapbl npegernbHble C1-Cs 0,006909 4529 227 19.0
(ncknoyasa meTaH)
CepoBogopoa 0,00017 0,2412 0,12 1,0
BeHson 0,00014 0,1635 0,082 0,7
MeTnn6eHnson (Tonyon) 0,00019 0,1022 0,051 0,4
OumeTtnn6eHson (kcunon) (cmecb 0,00017 0,0782 0,039 033
MeTa-, OpTo- N Napan3oMepoB)
A3oTa anokeua 0,0049 0,0054 0,0052 0,02
A30Ta okcug 0,0008 0,00087 0,00084 0,004
CnupT METUNOBLIN 0,00028 0,00045 0,00037 0,002
Cepbl gnokena 0,000036 0,000039 0,000038 0,0002
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Tabnuua 3.9 — lNoTpebnsemble MmaTepuanbHble 1 A3HEPreTUYECKNE PECYPChI Ha
aTane NoAroToBkW HeOTW, rasa v BoAbl

HanmeHoBaHue E,El,. g yp,eanoe 3Ha4veHune
pecypca MuH. Makc. CpegHee 3HaveHne
NeamynbraTtopsi T/T 4,00-101° 4,57-10° 4,45.10°
NHrmbutopsi TIT 2,61-10°® 9,84.103 6,27-10*
Tg'ﬁ;ﬁ’::’z:g:;) Ty.T/T 1,07-10° 3,08-10° 2,08-10°
MoTpebnexne
Tonnuea M3/T 4,90-10° 34,1 3,12
(rasoBoro)
MoTpebnenne
Tonnuea TIT 1,03-10° 1,50-10¢ 4,92-107?
(kngkoro)
MoTpebnenne KBT-u/T )
3NEeKTPO3HEPrum 6,15:10° 58,8 2,21
PeareHTbl T/T 2,04.108 1,86-10° 6,27-10°
T:H”;Fiaz’“ Mkan/T 1,28-10 2,58-102 2,23-10°
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Tabnuua 3.10 - OcHoBHbIE BUAbI OTXOA0B, 06pasyolmecs Ha aTane NoAroToBkM HedTH, rasa 1 Boapl

Macca o6pasoBaHus, T/rog
HaumeHoBaHue sTana HaumeHoBaHue oTxoaa

MuH. Makc. CpegHee 3HayeHne

OOTMpPOYHbIN MaTepuan, 3arpA3HeHHbIV HEePTbIO UK
HedbTenpodykTamm (cogepxaHne HedTn N HedpTENPOAYKTOB 0,0020 12,10 1,05
15 % n Gonee)

"pYHT, 3arpA3HEeHHbIN HeTbIO NNU HeTenpoayKTamMm

(cogepxaHve HedpTn unu HedpTenpoaykToB 15 % n Gonee) 012 1698,50 573,61
OT1xoabl MUHEpanbHbIX Macen 0,0010 26,30 3,19
Moarotoska Hedytw, LLInam ouncTtkn emkocTern n TpybonpoBoaoB OT HEDTU U
rasa v Boabl PyoonposoA 0,032 61023,18 1168,45
HedhTeNpPoOaYyKTOB
Mecok, 3arpsi3HEHHBIN HEMTBIO NN HedTenpoayKTamu 0,010 822.00 49,60

(copepxaHne HedTn nnn HedptenpoaykToB 15 % 1 bonee)

Ocapgok (Lnam) mexaHn4eckon o4YnCTKN HedbTecogepaLmx
CTOYHbIX BOA, cogepalmnn HedbTenpoayKTbl B KONN4ecTee 22,00 120,00 71,00
MeHee 15 %, 06BOAHEHHbIN
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3.3. O6beKTbI UCNONIb30BaHUA nonyTHoro He(*)TSIHOFO rasa

K Hanbonee pacnpocTtpaHeHHbiM cnocobam wucnonb3oBaHmsa [THIT MOXHO
OTHECTW crefyLme: reHepauuns aNeKTpu4ecKon n TennoBon aHeprnn; notpebnexHve
Ha COOCTBEHHbIE HYXAbl; 3aKayka B ra3oTPaHCMOPTHYI CUCTEMY WU B NOA3EMHOE
xpanvnuuie rasa (MXr); 3akayka [MHI B HedTaHOM nnacTt gna nogaep)kaHus
nnacTtoBoro gaeneHuns; nepegada MNHI Ha M3 ans nepepaboTku.

OCHOBHbIMW UCTOYHUKaAMWN BO3OENCTBUSA HA OKPYXKalOLLYO cpeny SBMAITCS:

— Ha nogaTtane BblpaboTKM TennoaHeprun - opraHusoBaHHble (99,7 % oT
obwen maccbl BbIOPOCOB 3arpsi3HAIOLWIMX BELLECTB) M HEOpraHM3oBaHHblE BbIOPOCHI
(0,3 % oT 0bLLen Macchl BbIBPOCOB 3arps3HAILWMX BELLECTB) 3arpsi3HSOLLMX BELLLECTB B
aTMocdepHbI BO3AYX;

— Ha noaaTane BblIPpabOTKM 3NEKTPOIHEPrnn - opraHnsoBaHHble (99 % oT
obLuen macchl BbIOPOCOB 3arpsA3HSOLLINX BELLLECTB) M HEOPraHM3oBaHHbIE BbiIbpockl (1 %
OoT obuwen Maccbl BblIOPOCOB 3arps3HAIOLNX BELLECTB) 3arpsA3HSOWMX BELEecTB B
aTMocdepHbI BO3AYX;

— Ha nogaTane 3akadvku rasa B [NXI - opraHusoBaHHble (100 % oT obOwen
Maccbl BbIOPOCOB 3arpsA3HAOLWNX BELLECTB) BbIOPOCHI 3arpsA3HAOLWINX BELLECTB B
aTtMocdepHbIn BO34yX,

— Ha nogaTane 3akadkm [MHI B nnact gna noggep)XaHus nnacToBOro
AaBneHus - opraHmsoBaHHble (99 % oT obwen maccbl BbIOPOCOB 3arpsA3HAKOLLMX
BELLECTB) W HeopraHudoBaHHble BblOpocbl (1% oT obwen Mmaccel BblbpocoB
3arpsAsHSALWMX BELECTB) 3arpsa3HALLMX BELLECTB B aTMOCKEPHbIN BO3AYX;

— Ha noaaTane nofayun rasa B CUCTEMY MarucTpanbHbIX ra3onpoBOOOB -
opraHunsoBaHHble (98 % oOT ob6uwen maccbl BbIOPOCOB 3arpsA3HSOWNX BeELLECTB) U
HeopraHM3oBaHHble BbIOpochbl (2 % OT ob0wen mMaccbl BbIOBPOCOB 3arps3HAOLLMX
BELLECTB) 3arps3HAIOLLNX BELLECTB B aTMOC(EpPHbIN BO3AYX;

— Ha nogaTtane nepeaayv rasa Ha [T13 - opraHusdoBaHHble (22 % OT obLuen
Maccbl BbIOGPOCOB 3arpA3HAOLLINX BELEeCTB) U HeOpraHn3oBaHHble BbIOpockl (78 % oT
obwen maccbl BbIOPOCOB 3arpsA3HAOWMX BeELLeCTB) 3arpssHalWmMX BewecTB B
aTtmocdepHbIn BO3aYX;

— Ha noaaTane NOAroTOBKM HedTM - opraHm3doBaHHble (96 % oT obuien
Maccbl BbIOPOCOB 3arpsi3HAIOLIMX BELLeCTB) U HeopraHn3oBaHHble Bblbpockl (4 % oT
obwen wmaccbl BblIOPOCOB 3arpsA3HANOWMX BELECTB) 3arpsA3HsOWMX BeLLeCcTB B
aTtmMocdepHbIn BO3aYX;

— Ha nogaTane TpaHcrnopTa HedTU - opraHm3oBaHHble (100 % oT oblwien
MaccCbl BbIOPOCOB 3arpA3HAIOLMX BeLeCTB) BblIOPOCHl 3arpsA3HAOWNX BeLLECTB B
atmocdepHbIN BO3aYX.

Mpoaykumen ansa pacyeTa yaesnbHbIX 3HAYEHMIM B MpoLeccax sBnaetTca oobem
ncnonb3oBanHoro MNHI, T/roa.

[aHHble NO BO3AEWCTBMIO Ha OKpyxawwyl cpeay, obbemam obpasoBaHus
OCHOBHbIX BMOOB OTXOAOB NMPOW3BOACTBA, XapakTepusylLline AencTsylolmne ob6bekTbl
ncnonb3oBanusa MHIT, npuBeaeHsbl B Tabnumuax 3.11-3.19.
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Tabnuua 3.11 — Tekywme yaenbHble BbiIOPOCHI 3arpA3HAOLLMX BELWECTB OT TEXHONOMMYecknx o6bekToB ncnonb3osanus MNMHIT: BeipaboTka
TennoaHeprum

HanmeHoBaHue Yp,eanoe 3Ha4eHune, Kr/T
Hons
obbekTa MNcToYHMKN HanmeHoBaHune 3arpA3HdroLlero
CpenHee 3arpsisHAOLLErO
TexHonorn4yeckoro Bbl6pOCOB BellecTBa MuH. Makec.
3Ha4eHne BellecTBa, %
HOPMWPOBAHUS
HeopezaHusosaHHbIe ucmoyHukKuU 8bibpocos (0,3 %)
Yrnepoaa okcmg 0,015 0,17 0,093 55,7
MeTaH 0,012 0,1183 0,065 38,8
A30Ta okcug 0,00012 0,011 0,006 3,6
Yrnesogopoabl npeaenbHble 1,5-10° 0,0023 0,001 0.8
C1-Cs (nckntoyasd meTaH)
KoTenbHble, A30Ta anokeupg, 0,00011 0,0021 0,001 0,7
Neun noporpesa . BeHson 0,0001 0,00059 0,0003 0,2
NNacToBO rneBoAopOoAbl NpeaenbHble 3107 0,00049 0,0002 0.2
BOAbI, Co-Cro
MC”?“'ﬁOBaH”e naporeHepaTop MeTun6eHson (Tonyon) 0,0001 0,0003 0,0002 01
MHI" Bepabotka | YCTAHOBKM, LmeTnn6eH3on (Kcuron)
TennosHeprumn neum (cmecb meTa-, OpTO- 1 0,000012 0,00016 0,00009 0,05
BOZOrPENHbIE, napav3oMepos)
TenmnoreHepaTo Cepbl anokeng 1,1-107 0,000016 0,00001 0,005
pbl CepoBogopoa 1-10° 3,7-108 0,00000002 0,00001
OpeaHu308aHHbIe UCMOYHUKU 8bibpocos (99,7 %)
A3soTa okcug 0,0001 65,5511 32,78 53,3
Yrnepoga okcmg 0,001 30,53 15,27 24,8
A3oTa guokeng 0,0001 22,439 11,22 18,2
MeTaH 0,0001 2,9806 1,49 2,4
Yrnesogopoabl NnpeaenbHble 0,0001 10231 051 08
C1-Cs (ucknoyas MeTaH)
Cepbl gnokeug, 0,000014 0,3416 0,17 0,3
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HavnmeHoBaHue YaenebHoe 3HayeHune, Kr/T
Hong
obbekTa MICTOYHMKN HanmeHoBaHue 3arpsisHstowLero
Cpe/J,Hee 3arpA3HdAroLero
TEXHOJI0rM4ecKoro BblGpPOCOB BelllecTBa MuH. Makc. 0
3Ha4yeHune BeLWweCcTBa, %
HOPMUPOBAHUA
Yrnesoaopoabl npeaenbHble 0,000047 0,13 0,065 0.1
Ce-C1o
BeHson 0,0001 0,0001 0,00010 0,0001
CymmapHbie yoeribHble 3Ha4YeHUs 8b16p0CO8 3a2PSA3HAUWUX 8EUECME OM 0P2aHU308aHHbIX U
HeopeaaHU308aHHbIX UCMOYHUKO8 8bI6p0oco8
AsoTa okeng 0,00022 65,5621 32,78 53,2
Yrnepoaa okcmg 0,016 30,7 15,36 24,9
A3oTa guokeng 0,00021 22,4411 11,23 18,2
MeTaH 0,0121 3,0989 1,56 2,5
Yrnesoaopoabl npeaenbHble 0,000102 1,0254 051 0.8
C1-Cs (nckntoyad meTaH)
Cepbl anokena 1,41-10° 0,341616 0,17 0,3
yr”esoﬂc’p%”bc':”pe”e”b”b'e 4,73-10° 0,13049 0,065 0,1
6-\v10
BeHson 0,0002 0,00069 0,00045 0,0006
MeTunbeHson (Tonyon) 0,0001 0,0003 0,00020 0,0002
OumeTtnn6eHson (kcunon)
(cmecb meTa-, OpTO- 1 0,000012 0,00016 0,00009 0,0001
napav3omepoB)
CepoBopgopoa 1-101° 3,7:108 0,00000002 0,00000003
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Tabnuua 3.12 - Tekywme yaenbHble BbIOPOCHI 3arpA3HSOWMX BELECTB OT TEXHOMOrM4Yecknx obbekToB mcnonb3oaHusa MHI:
BblpaboTka aNeKTPoO3HepPrum

HanmeHoBaHne Yp,eanoe 3Ha4YeHue, Kr/T
Hons
obbekTa NcToYHMKM HavnmeHoBaHne 3arpA3HdroLlero
CpeaoHee 3arpsi3HAOLLErO
TEXHOJ1I0IrM4ecKoro Bbl6pOCOB BewecTBa MwuH. Makc.
3HayeHune BewecTBa, %
HOPMWPOBAHUS
HeopeaHu3osaHHbIe ucmoyYHUKU 8bibpocos (1 %)
MeTaH 0,00015 1,47 0,74 98,7
Yrnesopopoabl npeagernbHble Ce-Cio 0,0001 0,0151 0,0076 1,0
Yrnesopopoabl npegensHbie Ci-Cs 0,0001 0,0039 0.0020 03
(nckntoyasa meTaH)
OpeaHu3oeaHHbIe UCMOYHUKU 8bibpocos (99 %)
Yrnepoga okcug 0,0001 98,075 49,04 48,5
ra30Typ6|/|HHb|e MeTaH 0,0003 15,21 7,61 7,5
3NeKTpoCcTaHuun A3oTa gnokeuna 0,00005 61,79 30,90 30,5
n, A30Ta okcug 0,000015 10,12 5,06 50
rasonopluHeBble | Yrnesogopoabl npegernbHble Ci-Cs 0,00011 12,58 6,29 6,2
VICHORb30BAHME 3NEeKTpoCTaHuu (ncknoyasa meTaH)
MHE: BoipaboTka 1, 6NoYHo- Cepbl guokeung 0,00004 4,30 2,15 2,1
anekTpo:r:Heprmm KOMIMMNEKTHble Yrnesopopoabl npeaenbHble Ce-Cio 0,0051 0,1954 0,10 0,10
3NIeKTPOCTaHLM CepoBopopos 0,000044 0,00005 0,000047 0,00002
n, CymMmmapHbie ydernbHble 3Ha4eHUs 8bI6pPOCO8 3a2PA3HAWUX 8eUeCms8 0m op2aHU308aHHbIX U
rasogunaernbHble HeopeaaHU308aHHbIX UCMOYHUKO8 8bI6p0oCcos
ANeKTpoCTaHum Yrnepoaa okcug 0,0001 98,075 49,04 48,1
n MeTaH 0,00045 16,68 8,34 8,2
A3soTa gnokecmg 0,00005 61,79 30,90 30,3
A30Ta okcug 0,000015 10,12 5,06 5,0
Yrnesogopoabl npegernbHble C1-Cs 0,00021 12,584 6.31 6.2
(Mckniovasa meTaH)
Cepbl guokeung 0,00004 4,30 2,15 2,1
Yrnesogopoapb! npegernbHble Ce-Cig 0,0052 0,2105 0,11 0,10
CepoBogopop 0,000044 0,00005 0,000047 0,00002
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Tabnuua 3.13 — Tekywme BbIGPOCHI 3arpsi3HAIOLLNX BELLECTB OT TEXHONOrM4ecknx o6bekToB ncnonb3oBanua MNMHI: 3akayka rasa B MNMXI

HanmeHoBaHune YpaenbHoe 3HaveHue, Kr/T T
obbekTa McTouHmKN HanmeHoBaHue 3arpsasHaoLwero
Cpep,Hee 3arpA3HdroLero
TEXHOJI0rM4ecKoro BblOpocoB BelllecTBa MuH. Makc.
3Ha4YeHne BewecTBa, %
HOPpMUPOBaAHUA
KomnpeccopHoe OpeaHu3oeaHHble ucmoYHUKU ebibpocoe (100 %)
Mcnonb3oBaHune obopynoBaHue,
MHI": 3aka4ka rasa cenapaTopbl,
parop MeTan 0,32 0,36 0,34 100
B MNXIr HarHeTaTenbHbIE
CKBaXXUHbI
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Tabnuua 3.14 — Tekywme yaenbHble BbIOPOCHI 3arpA3HAIOLLNX BELECTB OT TEXHONOMMYECKNX 00 bEKTOB Ucnofnb3oBaHua MHI™

ncrnons3oBanue MNHI ana M4 (3akadvka B nnacr)

HanmeHoBaHue

YaenbHoe 3HadeHue, Kr/T

Hons
obbekTa MNcTOYHMKN HanmeHoBaHune 3arpA3HdroLero
TEXHOJ10Ir’M4eCcKkoro Bbl6pOCOB BewecTBa MwuH. Makc. CpeﬂHee SATPASHAIOMOTO
3HayeHue BewecTBa, %
HOPMWPOBAHUS
HeopeaHusoeaHHbIe ucmoy4HUKU 8bibpocos (1 %)
Yrnesogopoabl npegernbHble C1-Cs 0,074 011 0,09 73.8
(ncknoyasa meTaH)
MeTaH 0,024 0,034 0,029 23,8
Yrnesogopoap! npegernbHble Cs-Cio 0,0019 0,0026 0,0022 1,8
CepoBogopoa 0,00061 0,00089 0,00075 0,6
Cenapartopki, OpeaaHu308aHHbIe UCMOYHUKU 8bi6pocos (99 %)
KOMMNpeccops, AsoTa amokeua 0,0045 54,61 5,44 61,8
Hacockl, AsoTa okeup, 1,57 1,79 1,68 11,4
3;2;2;6::.; CepoBogopog 0,00934 1,22 0,53 7.8
MC”OJFﬁj??a””e eMKOCTH, yr”eBoﬂ&iﬁ’(ﬁzq”apﬂeﬂz’;Z:')"e C1-Cs 0,00019 1,21 0,41 78
Mcnonb3oBaHue rasosble Yrnepoaa okcug 0,037 1,13 0,55 7,2
MHI gna Mg aen'v:;OpCaT:;l Yrnesopopoabl npeaenbHble Ce-Cio 0,0039 0,38 0,19 2,5
(3akauka B nnacr) BOAYILIHOTO MeTtaH 0,00085 0,23 0,079 15
oXAaXaEHNS, CymMmmapHble yderibHble 3Ha4eHUs 8bI6POCO8 3a2PA3HAWUX 8eU,ECM8 OM OpP2aHU308aHHbIX U
ra30MpOBOL, HeopaaHU308aHHbIX UCMOYHUKO8 8b16p0Cco8
HArHeTATENbHbI A30Ta anokeup, 0,0045 54,61 5,44 89,9
e CKBAKUHbI A30Ta okecug 1,57 1,79 1,68 2,9
Yrnesogopoapb! npegernbHble C1-Cs 007419 1,32 0.5 2.2
(ncknoyasa meTaH)
CepoBogopop 0,00995 1,22089 0,53075 2,0
Yrnepoaa okcug 0,037 1,13 0,55 1,9
Yrnesogopoapb! npegernbHble Ce-Cig 0,0058 0,3826 0,1922 0,6
MeTaH 0,02485 0,264 0,108 0,4
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Tabnuua 3.15 — Tekywme ygenbHble BbIOPOCHI 3arpA3HAIOLWLNX BELECTB OT TEXHOSOrMYecknx obbLEeKToB ucnonb3oBaHusa MHI:

HanmeHoBaHue YB,E‘J'II:HOB 3Ha4yeHune, Kr/T
Hons
obbekTa MNcTOYHMKN HanmeHoBaHue 3arpAa3Hdrouiero
CpenHee 3arpsisHAOLLErO
TexHonorn4yeckoro Bbl6pOCOB BellecTBa MwH. Makc.
3Ha4yeHue BellecTBa, %
HOPMWPOBAHUS
HeopeaHusoeaHHbIe ucmMOYHUKU 8b16pocos (2 %)
MeTaH 0,000017 0,2 0,027 67,6
Yrnesoaopoabl npeaenbHble 0,00011 0,074 0.024 o5
C6-Cio
Yrnepoga okevg 0,0001 0,013 0,0021 4,4
A3oTa gnokeng 0,00021 0,0067 0,0034 2,3
A30Ta okcua 0,0011 0,0011 0,0011 0,4
BeHson 0,0004 0,0004 0,0004 0,1
MeTunbeHson (Tonyon) 0,00023 0,00023 0,00023 0,1
YTNeBoaopoze! NpeaenbHbie 0,00023 0,00023 0,00023 0,1
Mcnonb3oBaHue C1-Cs (uckniovas meTaH)
. "azonposoga,
MHI: Mopayva rasa KOMADECCODLS OumeTtnn6eHson (kcunon)
B cucTemy peccopel, (cMechb MeTa-, OpTO- 1 0,0001 0,0001 0,0001 0,03
anekTpogsurate
MarncTpanbHbIX M, TYpBYHI napav3omepoB)
Tpybonposoaos ’ CepoBogopoa 0,000024 0,000028 0,000026 0,01
OpeaHu308aHHbIEe UCMOYHUKU 8b16pocos (98 %)
A3oTa gmnokeung 0,0017 10,9873 5,9565 72,7
A30Ta okcua 0,0003 1,7241 0,8317 11,4
Yrnepoaa okcmg 0,00011 1,13 0,21 7,5
MeTaH 0,0001 0,8676 0,23 5,7
Yrnesoaopoabl npeaenbHble 00007 0,3206 0,078 21
C6-Cio
Yrnesoaopoabl npeaenbHble 1.8-10° 0,078 0,0065 0.5
C;1-Cs (Mckntoyas meTaH)
CepoBogopoz 0,000002 0,000002 0,000002 0,00001
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HanmeHoBaHune
obbekTa
TEXHOJIOrMYECKOro
HOPMMPOBaHUS

NcToYHMKN
BblIOpoCOB

YpaenbHoe 3HayeHwue, Kr/T
[Oons
HanmeHoBaHue 3arpasHdroLiero
Cpep,Hee 3arpA3HdAroLero
BellecTBa MwuH. Makc. 5
3Ha4yeHune BewecTBa, %
CymmapHbie yoeribHble 3HadYeHUs1 8biIbpOoCo8 3agpA3HAWUX selw,ecms om op2aHU308aHHbIX U
HeopaaHU308aHHbIX UCMOYHUKO8 8b16p0c0o8
A30Ta gmnokeug 0,00191 10,994 5,9599 71,4
A30Ta okcug, 0,0014 1,7252 0,8328 11,2
Yrnepoaa okcmg 0,00021 1,143 0,2121 7,4
MeTaH 0,000117 1,0676 0,257 6,9
aneBop,opo,u,blcnpe,u,eanble Ce- 0,00081 0,3946 0,102 2.6
10
Yrnesopopoabl npegensHbie Ci- 0,00023 0,07823 0.00673 05
Cs (nckntovast meTaH)
BeHson 0,0004 0,0004 0,0004 0,003
MeTtun6eHson (Tonyon) 0,00023 0,00023 0,00023 0,001
OumeTtnn6eHson (kcunon)
(cmecb meTa-, OpTO- U 0,0001 0,0001 0,0001 0,001
napav3omepoB)
Ceposogopoa 0,000026 0,00003 0,000028 0,0002
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Tabnuua 3.16 — Tekywme yaenbHble BbIOPOCHI 3arpA3HAIOLWNX BELECTB OT TEXHOSOrMYecknx obbLEeKToB ucnonb3oBaHua MHI:

noaroToBKa He(bTI/I

HanmeHoBaHne Yp,eanoe 3Ha4YeHue, Kr/T
Hons
obbekTa NcToYHMKM HavnmeHoBaHne 3arpAa3HdroLulero
CpenHee 3arpsisHAOLLErO
TEXHOJ10Ir’M4eCcKkoro Bbl6pOCOB BeLwecTBa MwuH. Makc.
3HayeHue BewecTBa, %
HOPMWPOBAHUS
HeopeaHusoeaHHbIe ucmo4YHUKU 8b16pocos (4 %)
A30Ta gnokeuna 0,00058 2,68 1,34 42.8
Yrnepoaa okcmg 0,027 1,87 0,95 29,9
MeTaH 0,0048 0,867 0,436 13,9
A3oTa okcug, 0,00011 0,4 0,20 6,4
Yrnesopopoabl npeaenbHble Ce-Cio 0,00064 0,32054 0,16 51
Yrnesopopoabl npegensHbie Ci-Cs 0.00676 0,0983 0.053 16
(nckntoyasa meTaH)
BeHaon 0,00011 0,011 0,0056 0,2
Meun MeTtun6eHson (Tonyon) 0,0002 0,0065 0,0034 0,1
nogorpesa, AvmeTtunbeHson (kcunon) (cmecb 0.00013 0.0028 00015 0045
Wcnone3osakme cenapaTopbl co MeTa-, OpTo- M Napan3oMepoB) ’ ’ ’ ’
MOMyTHOrO
] BCTPOEHHbIMU OpzaHu308aHHbIe UCMOYHUKU 8b16p0co8 (96 %)
HedTAHOro rasa:
|_|O,£|,I'OTOBKa HerTVI HarpesaTenamu, Cepbl anokeuna 0,00009 53,358 26,68 35,9
“cnonb3youym Yrnepoaa okcva 0,00018 48,925 24,46 32,9
m MHE A30Ta avokena 0,0001 36,38 18,190 245
A30Ta okcua 0,0001 5,88 2,94 4,0
MeTaH 1-107 3,994 2,00 2,7
Yrnesogopoap! npegernbHble Cs-Cig 0,00025 0,0558 0,028 0,04
Yrnesopopoabl npegensHbie Ci-Cs 0.00011 0,033 0,017 0.02
(nckntoyasa meTaH)
CepoBogopop 0,00026 0,027 0,014 0,02
CnupT METUNOBLIN 0,00024 0,0068 0,0035 0,005
MeTunbeHson (Tonyon) 0,00017 0,0043 0,0022 0,003
BeHaon 0,00011 0,0028 0,0015 0,0019
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HanmeHoBaHune
obbekTa
TEXHOJIOrMYECKOro
HOPMMPOBaHUS

NcTouHmKM
BblOpocoB

YpaenbHoe 3HayeHue, Kr/T

[Oons
HanmeHoBaHue 3arpAsHdroLlero
Cpep,Hee 3arpA3HdAroLero
BellecTBa MwuH. Makc. o
3Ha4YeHune BewecTBa, %
Yrnesopoponbl npegenbHble Ci2-Cig 0,0009 0,0012 0,0011 0,001
OumetnnbeHson (kcunon) (cmMecb 0.00013 0.00072 000043 0.0005
MeTa-, OpTo- 1 Napam3oMepoB)
B3BelleHHble BellecTBa 0,00036 0,00037 0,00037 0,0002

Cymmapr/e yaeanble 3HayeHuUs1 8bI6pOCo8 3a2pA3HAIWUX 8ew,ecms om op2aHU308aHHbIX U
HeopaaHU308aHHbIX UCMOYHUKO8 8bI6p0oCco8

Cepbl anokeua, 0,00009 53,358 26,68 34,4

Yrnepoga okcug 0,02718 50,795 25,41 32,8

A30Ta anokeug, 0,00068 39,06 19,54 25,2

A3oTa okcug, 0,00021 6,28 3,1 4,1

MeTaH 0,0048 4,861 2,43 3,1

Yrnesopopoabl npeaenbHble Ce-Cio 0,00089 0,37634 0,19 0,2

Yrnesopopoabl npegensHbie Ci-Cs 000687 0.1313 0,069 0,08

(nckntoyasa meTaH)

CepoBogopoa 0,00026 0,027 0,014 0,02
BeHson 0,00022 0,0138 0,0070 0,009
MeTtun6eHson (Tonyon) 0,00037 0,0108 0,0056 0,007
CnupT METUNOBLIN 0,00024 0,0068 0,0035 0,004
AOvmeTtnn6eHson (kcunon) (cMecb 0.00026 0.00352 0.0019 0,002

MeTa-, OpTo- U Napan3oMepoB)

Yrnesogopoapbl npegenbHble Ci2-Cig 0,0009 0,0012 0,0011 0,0008
B3BelleHHble BellecTBa 0,00036 0,00037 0,00037 0,0002
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Tabnumua 3.17 — Tekywme BbIOPOCHI 3arpA3HAOWNX BeWecTB OT TEXHOMOrMYecknx oObekToB wucnonb3oBaHus [HI:
choava rasa Ha [T13

HanmeHoBaHue Yp,eanoe 3Ha4yeHune, Kr/T
obbekTa MNcTOYHMKN HanmeHoBaHue 3arpAa3Hdrouiero D,OJ'IH
TexHonorn4yeckoro Bbl6pOCOB BellecTBa MwH. Makc. CpeﬂHee St e
3Ha4yeHne BellecTBa, %
HOPMWPOBAHUS
HeopeaHusoeaHHbIe UCMOYHUKU 8bi6pocos (78 %)
MeTtaH 0,00011 7,073 3,54 54,9
Yrnesoaopoabl npeaenbHble
Co-Cio 0,03117 2,36 1,20 18.3
Yrnepoaa okcmg 0,00062 0,11 0,055 0,9
Yrnesoaopoabl npeaenbHble
C1-Cs (nckntoyasa meTaH) 0,00258 3,32 1,66 25,8
AsoTa guokcug 0,00013 0,00741 0,0038 0,1
A3oTa okeng 0,00012 0,002 0,00066 0,01
BeHson 0,00028 0,00042 0,00035 0,003
CepoBopgopon 1101t 0,00026 0,00013 0,002
Wcnonb3oBaHuve "asonposog, OumeTtnn6eHson (kcunon)
MHI": Mepenava KoMrpeccopsbl (cmecb meTa-, opTO- U 0,00012 0,00012
rasa Ha 'T13 (BKC, OKC) napan3omepoB) 0,00012 0,001
OpzaHu3o08aHHbIe UCMOYHUKU 8b16poco8 (22 %)
Yrnepoga okcmg 0,00016 0,7466 0,37 30,4
CepoBopgopon 1-10712 0,7241 0,36 29,5
MeTtaH 0,00011 0,4277 0,214 17,4
A3oTa guokeung 0,00011 0,2707 0,14 11,0
Yrnesoaopoabl npeaenbHble
C6-Cio 0,00038 012 0,060 4.9
A3oTa okeung 0,00012 0,098 0,044 3,6
Cepbl anokena 2-1010 0,0517 0,026 2,1
Yrnesogopoabl npeaenbHble
C1-Cs (nckntoyasa meTaH) 0,0001 0,0238 0,012 1,0
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HanmeHoBaHue YpaenbHoe 3HaveHue, Kr/T
[Oons
obbekTa NcTouHmKN HanmeHoBaHue 3arpsasHaoLwero
CpeaHee 3arpsi3HsoLLEro
TEXHOJI0rM4ecKoro BblOpocoB BelllecTBa MuH. Makc. 0
3HayeHve BellecTBa, %
HOPMUPOBAHUA
BbeHson 5-107 0,00011 0,000055 0,004
MeTtun6eHson (Tonyon) 3,1-107 0,000064 0,000032 0,003
OumeTtnnbenson (kcunon)
(cmecb MeTa-, OpTO- 1 1,4-107 3,05-10°
napansomepoB) 0,000015 0,001

Cymmapr/e yOeanb/e 3Ha4YeHUs 8bI6POCO8 3a2pA3HAWUX 8EeU,ecms8 om op2aHU308aHHbIX U

HeopaaHU308aHHbIX UCMOYHUKO8 8b16p0Cco8
MeTaH 0,00022 7,5007 3,75 48,9
YrneBoaopoabl NpeaenbHbie
C6-Cio 0,03155 2,48 1,26 16,2
Yrnepoga okcug 0,00078 0,8566 0,429 5,6
CepoBopgopon 1,1-10% 0,72436 0,36 4.7
A30Ta gmnokeug 0,00024 0,28 0,14 1,8
Yrnesogopoapbl NpeaenbHbie
C1-Cs (uckniovas meTaH) 0,00268 3,34 1,67 21,8
A30Ta okcua 0,00024 0,1 0,050 0,7
Cepbl anokena 2-1010 0,0517 0,026 0,3
BeHaon 0,000281 0,00053 0,00041 0,003
OumeTtnnbenson (kcunon)
(cmecb meTa-, OpTO- U 0,00012 0,000151
napansomepoB) 0,00014 0,001
MeTtun6eHson (Tonyon) 3,1-107 0,000064 0,000032 0,0004
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Tabnuua 3.18 — Tekywime BbIGpOCHI 3arps3HAIOLLNX BELLLECTB OT TEXHONOMMYECKNX 06bEKTOB ncnonb3oBanuna MHI:

TpaHcnopT HedTH

HanmeHoBaHune YpaenbHoe 3HaveHue, Kr/T
[Oons
obbekTa N cTouHMKN HanmeHoBaHue 3arpsasHaoLwero
Cpep,Hee 3arpA3HdroLero
TEXHOSIOrMYEeCKOro BblIOpoCOB BeliecTBa MwuH. Makc.
3HayeHue BewecTBa, %
HOPMMPOBAHNSA
OpeaHu3osaHHbIe UCMOYHUKU 8bI6pocos (100 %)
CepoBogopoa 0,0077 0,008 0,00785 0,04
A3soTta anokeng 0,0025 4,511 2,25675 24,00
Mcnonb3oBaHne Heun Yrnepoaa okcmg 0,00025 13,436 6,718125 71,47
MHI: TpaHcnopT noforpesa MeTaH 0,00036 0,1038 0,052 0,55
Hed Ty Cepbl gnokeug, 0,00022 0,0016 0,00091 0,01
A30Ta okcug 0,0004 0,733 0,3667 3,90
YTNeBoaopoze! NpeaenbHbie 0,00057 0,0051 0,0028 0,03
C1-Cs (uckniovas meTaH)
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Tabnuua 3.19 — Obpasyowmecs BMabl OTXOA0B Ha aTane ucnonb3osanna MHMC

HanmeHoBaHue aTana

HanmeHoBaHue oTxona

Macca obpasoBaHus, T/rog,

HedTenpPoayKToB

MwuH. Makc. CpenHee 3Ha4yeHue
OO6TMpOYHbIN MaTepuan, 3arpA3HeHHbIN HePTbIO 1NN
HedTenpoaykTamm (cogepxaHne HedpTn N HePTENPOAYKTOB 0,0020 2,37 0,44
Wcnonb3osaHue MHI 15 % v Bonee)
OT1xogbl MMHEpanbHbIX Macen 0,0020 42,43 1,46
LLnam o4ncTkn emkocten n TpybonpoBoaoB OT HePTH U 0.3000 1509.50 117,62
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3.4. O6beKTbl NoaaepKaHMA NacTOBOro AaBreHns (3akavyka Boabl B NnacT)

Mpouecc 3akaukm Bogbl B nnact gna [N obecneumBaeT WMHTEHCMMKaALNIO
NpUTOKa NPOAYKLUMM CKBaXXWH, NOBbILIEHWE MokKa3aTenen HedTerasooTaayn nnacra u
NPOn3BOANTENBHOCTU CKBaXMH.

OCHOBHbIMM NCTOYHUKaAMK BO3AENCTBUS Ha OKpyXatoLlyto cpefny Ha atane MM
3aKaykon BOAbl SABMNSANTCS OpraHu3oBaHHble (67 % oT obwen Maccbl BblibpocoB
3arps3HSALWMX BELLECTB) U HeopraHm3oBaHHble (33 % oT obuiern maccbl BbIGpOCOB
3arpsi3HSAOLLMX BELLECTB) BbIOPOCH! 3arps3HAOLLMX BELLECTB B aTMOCHEPHbIN BO3LYX.

Mpoaykumen ana pacyeTa yaernbHbIX 3HAYEHUW B AAHHOM Mpouecce ABNsSeTca
obbem 3akayaHHOW NacToBowW BoAbI, T/roa.

[aHHble NO BO3OENCTBUIO Ha  OKpyXawLllyt cpedy, noTpebnsembim
MaTepuarnbHbIM N 3HEePreTU4eckuM pecypcam, obbemam obpa3oBaHMs OCHOBHbIX BUAOB
OTX040B NPOU3BOACTBA, XapakTepuayowime gencreyowme oovekTol MNMMN4, npuBeaeHs! B
Tabnuuax 3.20-3.22.
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Tabnuua 3.20 — Tekywme yaenbHble BbIOPOCHI 3arps3HAOLWNX BELLECTB OT TexHonormyecknx oovekros MIMM4;

3akKayka BOAbl B nNnact

HanmeHoBaHune
obbekTa
TEXHOITOrM4YecKoro
HOPMMPOBaHUS

McTouHMKN
BbIOpOCOB

MnAa: 3akadka Boapl
B nnacT

BoposabopHbie u
HarHeTaTenbHbIE
CKBaXXWHBbI,
HacOCHoe
obopynoBaHue,
pacxogHble
€MKOCTH,
TeXHOonornyeckue
TpybonpoBoabl,
HEenJIoTHOCTH
obopynoBaHus

YpenbHoe 3Ha4veHue, Kr/T
Hons
HaumeHoBaHne
CpenHee 3arpsi3HAOLLErO
3arpAsHsAoLLEero BeLecTsa MwuH. Makc.
3Ha4YeHne BewecTBa, %
HeopeaHusosaHHbIe ucmoy4HuUKU 8bibpocos (33 %)

MeTaH 1,1-10° 0,42 0,21 71,1
Yrnepoga okcmg 0,00025 0,097 0,049 16,4
YI11eBOA0POA! 0,00022 0,044 0,0221 7.4

npegenbHble Cs-Cio
Yrnesogopoabl
npenenbHble C;-Cs 0,0040 0,011 0,0075 1,9
(nckntoyasa meTaH)
A30Ta anokeung, 1-107 0,0097 0,0049 1,6
CepoBogopoa 0,000047 0,0061 0,0031 1,0
A3oTa okcug, 2:-107 0,0020 0,0010 0,3
CnupT METUNOBLIN 0,00036 0,00043 0,00040 0,07
MwHepansHoe macno 0,00010 0,00025 0,00018 0,04
BeHson 1107 0,00022 0,00011 0,04
MeTtun6eHson (Tonyon) 0,00014 0,00017 0,00016 0,03
OumeTtnnbenson (kcunon)
(cmecb meTa-, OpTO- U 1,1-10°® 0,000058 0,000029 0,01
napansomepoB)
OpeaHu3oeaHHbIe UCMOYHUKU 8bibpocos (67 %)

MeTaH 0,00010 4,151 2,08 94,1
YTMeBoA0pOAL! 0,00019 0,11 0,055 25

npenenbHble Cs-Cio
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HanmeHoBaHune YpenbHoe 3Ha4veHue, Kr/T
[Oons
obbekTa McTouHnKn HaumeHoBaHne
CpeaHee 3arps3HAOLLIETO
TEXHOJSIOrM4ecKoro BblOpocoB 3arpsasHsaoLLero seLecTsa MwuH. Makc. 0
3HayeHue BellecTBa, %
HOPMUPOBAHUA
Yrnesogopoabl
npenenbHble C;-Cs 0,0021 0,0811 0,042 1,8
(Mcknoyasa meTaH)
Yrnepoaa okeng 0,00011 0,066 0,033 1,5
A30Ta anokeung, 0,00013 0,0025 0,0013 0,1
A30Ta okcug 0,00014 0,00053 0,00034 0,01
CnupT METMNOBLIN 0,00011 0,00011 0,00011 0,002
CnunpT n3onponunnoebii 0,00010 0,00010 0,00010 0,002
CepoBogopoa 0,000020 0,000020 0,000020 0,0005

CymmapHbie yOeribHble 3Ha4YeHUs 8b16p0CO8 3a2PSA3HSAOUWUX 8EUIECMB OM 0P2aHU308aHHbIX U
HeopeaHU308aHHbIX UCMOYHUKO8 8b16p0oCco8

MeTaH 0,00010 4,571 2,29 91,3
Yrnepoga okcmg 0,00036 0,16 0,080 3,2
YTMeBOA0POA! 0,00041 0,16 0,080 3,2

npegenbHble Cs-Cio
Yrnesogopoabl
npegenbHble C1-Cs 0,0060 0,092 0,049 1,8
(ncknovasa meTaH)
A3soTa guokeug 0,00013 0,012 0,0061 0,2
CepoBogopoa 0,000067 0,0061 0,0031 0,1
A3soTa okeng 0,00014 0,0025 0,0013 0,05
CnupT METUNOBLIN 0,00047 0,00054 0,00051 0,01
MwHepansHoe macno 0,00010 0,00025 0,00018 0,005
BeH3on 0,00000010 0,00022 0,00011 0,004
MeTtun6eHson (Tonyon) 0,00014 0,00017 0,00016 0,003
CnvpT M3onponuIoBbIN 0,00010 0,00010 0,00010 0,002
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HanmeHoBaHune
obbekTa
TEXHOMNOIrMYECKOro
HOPMMPOBaHUS

NcTouHmKM
BblIOpoCOB

YpaenbHoe 3HayeHue, Kr/T

[Oons
HanmeHoBaHune
CpepnHee 3arps3HsoLLEero
3arpsA3HsLLEro BelecTBa MwuH. Makc.
3HaueHune BellecTBa, %
OumeTtnn6eHson (kcunon)
(cmecb meTa-, OpTO- U 0,0000011 0,000058 0,000030 0,001

napansomepoB)

100




UTC 28-2021

Tabnuua 3.21- [NoTpebnsemble MaTepuarnbHble U 3HEPreTUuYeckmne pecypchbl Ha

atane Mg
HaumeHoBaHne YpenbHoe 3Ha4YyeHne
EQ. nam.
pecypca MwuH. Makc. CpenHee 3Ha4yeHue
OBopothasn M3T 0,39 0,74 0,58
Boaa
NHrméutopsl T/T 5,44-10° 4,46-10° 2,88:10°
MoTpebneHne KBT-u/T 0,0032 499 51 16,76
3NEKTPOSHEPTUM
PeareHTbl T/T
Tennosas Mkan/T 314107 0,00012 3,44.10°
3Heprus
Csexas Boga m3/T 0,04 1,29 0,56
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Tabnuua 3.22 — OTxoabl, obpasytowmeca Ha aTane NoAaepXaHNs NNacToBOro AaBreHus

Macca obpasoBaHus, T/roa

HanmeHoBaHue atana HavmeHoBaHue oTxoaa
MuH. Makc. CpenHee 3HayeHue
O6TnpoYHbLIN MaTepurarn, 3arpsi3HEHHbIN HePTbIO UK
HedhTenpoaykTamu (cogepxaHne HeTn N HepTeENPOaYKTOB 0,0010 1,37 0,32
15 % v 6onee)
[pyHT, 3arpsA3HeHHbIN HeTbIO UK HedpTenpoayKkTamm 18,00 2079,00 555,75
(cogepxaHvne HedTn nnn HedptenpoaykToB 15 % n bonee)
MopnepxaHne OTxo04bl MUHEpanbHbIX Macen 0,0040 32,22 3,37
nsacToBOro LLInam ouncTtkmn emkocten n TpybonpoBoaoB OT HEPTM 1 571 10,90 8.31
AaBneHus HedbTENPOOYKTOB
Ocapgok (Lunam) mexaHn4eckon o4nCTKN HedbTecogepaLmx
CTOYHbIX BOA, cogepalmnn HedbTenpoayKTbl B KONM4ecTee 7,98 1709,11 394,37
MeHee 15 %, 06BOAHEHHbIN
Tapa 13 YepHbIX METasoB, 3arpsi3HeHHas HedpTenpoaykTamm
0,20 0,90 0,55
(cogepxxaHune HedTenpogyktoB MmeHee 15 %)
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3.5. O6beKTbl y4yeTa npoaykuum nepen nepepavyen nortpedurento (yyert
HedTH, rasa n Boabl)

Ob6bekTbl M3MEpeHUs KonMMyecTBa W MNapaMeTpoB/MokasaTenen KadyecTsa
npoaykumn obecneunBaet Ha HedpTefoObIBAOWEM NPeANpPUATUN KOMMEPYECKUI YyYeT
Hed TN 1 rasa.

OCHOBHbIMM UCTOYHMKaMWN BO3AENCTBUS HA OKPYXKaIOLLYO Cpeay Ha aTane yyeTa
npoaykunn nepen nepegadven noTpeduTento ABAsaTCA opraHn3oBaHHble (4 % oT obuien
MaccCbl BbIOPOCOB 3arpsA3HAOLWNX BELLECTB) U HeopraHuM3oBaHHble (96 % oT obuwien
MaccCbl BbIOPOCOB 3arpA3HAKLMX BELECTB) BbIOPOCHI 3arpsA3HAKOLWNX BeELLECTB B
aTMocdepHbI BO3ayX.

Mpooykumen ana pacdeTa yaenbHbIX 3HAYEHUW SBMSETCA CyMMapHbiM 00bem
Hed TV u rasa, T/roa.

[aHHble N0 BO3OEWCTBUIO Ha OKpyXawLllylo cpeay, noTpebnsembim
MaTepuanbHbIM U SHEPreTUYECKUM pecypcam, obbemam ob6pa3oBaHNA OCHOBHLIX BUAOB
OTXOO0B MPOM3BOACTBA, XapakTepuayoLlmne AencTeyolwmne oO6bekTbl ydeTa NpoayKumum
nepepg nepegadven notpebutento, npuseneHsl B Tabnmuyax 3.23-3.25.
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Tabnuua 3.23 — Tekywme BbIOpOCH! 3arpsA3HAIOLNX BELLECTB OT TEXHONOMMYECKMX OOBEKTOB ydeTa NpoayKUMN nepes nepenaden
notpeburtento (y4eT HepTH, rasa n Boapl)

HanmeHoBaHune
obbekTa
TEXHOOrM4YecKoro
HOPMUPOBAHMS

NcToYHMKN
BbIOpOCOB

YyeT npoaykumm
nepea nepegaven
notpeburento:
Yyet HepbTH, rasa
n BOAbl

Cuctembl yueTa
(rasa, HedTH,
nnacToBou
BOAbl, CbIpPON
HedTH),
HEenMnoTHOCTN
obopynoBaHua

YpenbHoe 3HayeHue, Kr/T
Hons
HanmeHoBaHue 3arpAa3Hdrouiero
CpenHee 3arpsisHAOLLErO
BelecTsa MwuH. Makc. o
3HayeHue BewecTBa, %
HeopeaHusoeaHHbIe UCMOYHUKU 8b16pocos (96 %)
MeTaH 0,00011 25,786 12,89 80,5
YrneBoaopoabl NpeaenbHbie 0,00015 3.88 1.94 12.1
Cs-C1o
Yrnesogopoapbl NpeaenbHbie 0,00067 2.24 1,12 7.0
C1-Cs (nckntoyas meTaH)
Yrnepoaa okcmg 0,0069 0,071 0,039 0,2
CepoBogopoa 0,0000010 0,015 0,0075 0,05
AsoTta guokcug 0,00023 0,011 0,0056 0,03
BbeHson 0,00010 0,0079 0,0040 0,02
MeTtun6eHson (Tonyon) 0,0052 0,0052 0,0052 0,02
OumeTtnn6eHson (kcunon)
(cmecb meTa-, opTO- U 0,0037 0,0037 0,0037 0,01
napan3omepoB)
A30Ta okcua 0,0019 0,0022 0,0021 0,01
CnvpT 6yTMnoBbIv 0,00015 0,00015 0,00015 0,0005
OpeaHu3oeaHHbIe UCMOYHUKU 8b16pocos (4 %)
YrneBogopoapbl NpeaenbHbie 0,00013 0.62 031 58.3
CB'CIO
MeTaH 0,00026 0,27 0,14 25,4
Yrnesogopoapbl NpeaenbHbie 0,00014 0,060 0.03 5.6
C1-Cs (Mckntoyas meTaH)
Cepbl guokeug, 0,00013 0,053 0,027 5,0
Yrnepoga okcug 0,00010 0,027 0,014 2,5
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HanmeHoBaHune
obbekTa
TEXHOJIOrMYECKOro
HOPMMPOBaHUS

NcToYHMKN
BblIOpoCOB

YpaenbHoe 3HaveHue, Kr/T
[Oons
HanmeHoBaHue 3arpasHdroLiero
Cpep,Hee 3arpA3HdAroLero
BellecTBa MwuH. Makc. 5
3Ha4YeHne BewecTBa, Y%
A30Ta gmnokeug 0,00050 0,025 0,013 2,4
A30Ta okcug 0,00014 0,0073 0,0037 0,7
CepoBogopoa 0,00024 0,00048 0,00036 0,05
CymmapHbie yoeribHble 3Ha4YeHUsT 8bI6p0OCO8 3a2PSA3HAUWUX 8EUW,ECME8 OM Op2aHU308aHHbIX U
HeopaaHU308aHHbIX UCMOYHUKO8 8b16p0Cc0o8
MeTaH 0,00037 26,056 13,03 78,8
Yrnesogopoapbl NpeaenbHbie 0,00028 450 2,25 13,6
Ce-Cio
Yrnesogoponbl npeaenbHble 0,00081 2,30 1,15 7.0
C1-Cs (nckntoyasa meTaH)
Yrnepoaa okcmg 0,0070 0,098 0,053 0,3
Cepbl gnokeng 0,00013 0,053 0,027 0,2
A30Ta gmnokeug 0,00073 0,036 0,018 0,1
CepoBogopoa 0,00024 0,015 0,0076 0,05
A30Ta okcua 0,0020 0,0095 0,00575 0,03
BeHson 0,00010 0,0079 0,0040 0,02
MeTtun6eHson (Tonyon) 0,0052 0,0052 0,0052 0,02
OumeTtnn6eHson (kcunon)
(cmecb meTa-, OpTO- U 0,0037 0,0037 0,0037 0,01
napansomepoB)
CnvpT 6yTnnoBbIv 0,00015 0,00015 0,00015 0,0005
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Tabnuua 3.24 — MNoTpebnsaemMblie MaTepuanbHble U 3HEPreTUYeCcKMe pecypchbl Ha atane
yyeTa npoaykuumn nepeq nepegadven notpebutento

HaumeHoBaHne YpenbHoe 3Ha4vyeHne
Eq. nam.
pecypca MwuH. Makc. CpenHee 3Ha4yeHue
MoTpebnenne
Tonnmea M3/T 0,12 9,83 4,27
(rasosoro)
MoTpebnenHne
ANEKTPOIHEPIM KBT-u/T 0,0018 278,40 27,91
Tennosas sHeprus Fkan/T 2,14.106 0,12 0,03
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Tabnuua 3.25 — OTxoabl, 0b6pasyolmecs Ha aTane yyeTta NpoayKkumm nepen nepegadven notpebutento

UTC 28-2021

HanmeHoBaHue aTana

HanmeHoBaHue oTxona

Macca obpasoBaHus, T/rog

MwuH. Makc. CpeaHee 3Ha4yeHue
OO6TMpOYHbLIN MaTepuan, 3arpA3HeHHbIN HePTbIO NnNn
YyeT npoayKkuum HedTenpoayktamu (cogepxaHne HedTn N HedPTENPOAYKTOB 0,0010 1,22 0,23
nepeg nepenaden 15 % v 6onee)
notpeburento LLnam o4ncTkn emkocten n TpybonpoBoaoB OT HePTH U 0.20 112,24 48,042

HedTenpoayKToB
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3.6. O6BbeKTbI MOPCKOW A00LIYN

Mopckne HedpTsHble nnatgopmbl obecneumBaloT A0ObIMY yrrneBogopoaoB M3
3anexeu, pacnosioXXeHHbIX B 0CaZl04HbIX MOpOoAax MOPCKOrO U OKEaHCKOro AHa.

OCHOBHbIMM UCTOYMHUKaAMX BO3OENCTBUS Ha OKPYXatoLlyro cpeay fnpyv MOPCKOW
nobblye yrneBoAopoaoB ABMASKTCH BbIOPOCH! 3arpsa3HAOLWLMX BeLeCTB B aTMOCKEpPHbIN
BO34yX OT KOMMsekca obopyaoBaHMs MOPCKOM NnaTtgopMbl.

B nepvopg akcnnyataumm Mopcknx HedpTAHbIX NNaTtdopM K OCHOBHbLIM MCTOYHUKaM
BbIOPOCOB 3arpsi3HAIOLWNX BelecTB B aTMOCHEPHbIA BO3AyX OTHOCATCHA crefylouime
TEXHOSIorMyeckme onepauuu:

cxkuraHne nanuwek NHIMHa dakenbHbIX yCTaHOBKAX;

reHepaums anekTposHeprum ansa Hyxa nnatgopmbl (paboTta asuratenemn
BHYTPEHHEro cropaHnsa 1 ra3oTypOnHHbIX YCTAaHOBOK);

BblpaboTka TennoBOWM 3HepruM Ans COBCTBEHHbIX HYXA nnaTdopMmbl
(cxvraHue Tonnuea npu paboTe OorHeBbIX NogOorpeBaTenen n KOTENbHbLIX);
paboTa [fBuraTenen pes3epBHbIX U aBaAPUNHLIX [AuM3enb-reHepaToOpHbIX
YCTaHOBOK;

XpaHeHue 1 neperpyska yrnesogoponos.

Mpoaykumen ana pacyeta yaeribHbIX 3HaYEHUN TEXHONOMMYECKNX NnokasaTtenemn B
AaHHOM npouecce aBnsieTcsa obbiThle Ha Mopckon nnatdopme HedbTb 1 MHIT, T/roa.

[aHHble no BO3OEWCTBUIO Ha OKPYXalLWyl cpefy, Xapakrepusyrme
AencTeyoLlmne o6beKTbl MOPCKon J06bI4KM YrneBogopoaos, NnpueeaeHsl B Tabnvue 3.26.
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Tabnuua 3.26 — TeKymme yO€EIbHbIE Bbl6pOCbI 3arpA3HAKLNX BEWECTB OT TEXHOJTOTNMYECKNX 0b6bekToB MOPCKNX HerTFIHbIX

nnatgopm
HanmeHoBaHne Yp,eanoe 3Ha4YeHue, Kr/T
obbekTa NCTOYHMKN HanmeHoBaHne 3arpA3HdroLero ,U,OJ'IFI 3arpAa3Hdrouiero
CpeaoHee
TEXHOJ1I0IrM4ecKoro Bbl6pOCOB BelwecTBa MwuH. Makc. BewecTBa, %
3Ha4YeHne
HOPMWPOBAHUS
Yrnepoga okcung 0,58 1,48 1,03 38,5
MeTaH 0,14 1,19 0,66 31,1
A30Ta anokeua 0,37 0,85 0,61 22,1
Mopckue Bce o6bekThI CA3°Ta okena 88(15 813 00616 2(15
HeTAHbIE MOPCKOWN ©pbl ANOKENA . . ! .
NATOPMbI NATAOPMBI YrneBogopoabl NpeaerbHble
C1-Cs (Ucknovas meTaH) 0,0002 0,06 0,03 1,5
YrneBogopoabl NpeaerbHble
Ce-C10 0,00001 0,001 0 0,03
CepoBogopog 2-107 0,00004 0,00002 0,001
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3.7. Oco6eHHOCTM NPOU3BOACTBEHHOro 3KONIOrMYeCcKoOro KOHTpons Ans
HedpTegoObIBalOWEN OTpacnu, B TOM 4UCNie OCOGEHHOCTU U3MepeHwus,
BKI1IOYasA U3MepPeHUsi CUCTEMaMn aBTOMaTUUYECKOro KOHTPOIS

Obwme TpeboBaHMa K  nopsgky — opraHMsaumMm U OCYLLECTBIEHUS
NPOM3BOLACTBEHHOIO 3KOSIOMMYECKOro KOHTPONSA Ha NPeanpuUATUM YCTaHOBIEHbI CTaTben
67 denepanbHoro 3akoHa «O6 oxpaHe okpyxatowen cpegbl» ot 10.01.2002 r. N 7-903
[16]. Takke TpeboBaHNA K OpraHvM3aLMM NpoM3BOACTBEHHOIO KOHTPOMsS CoaepXaTcs B
ctatbe 25 PeaepanbHoro 3akoHa «O6 oxpaHe aTmocdepHoro Bo3gyxa» ot 04.05.1999 r.
N 96-®3 [17] n B cTtatbe 26 depgepanbHoro 3akoHa «O6 oTxogax npousBoAacTsa U
notpebneHna» ot 24.06.1998 r. N 89-03 [18].

CTpykTypa nporpamMmmbl  NPOW3BOACTBEHHONO  3KOSIOMMYECKOrO  KOHTPONS,
cooTBeTcTBYyloWas TpeboBaHmnam MNpukasa Munnpupoabl P® ot 28.02.2018 r. N 74 [19],
npeacrtaeneHa Ha pucyHke 3.1.

CsegeHuns 00: MHBEHTapm3aumy BbIOPOCOB 3arpAsHAIOLLMX BELLECTB B aTMOCKEPHbIN
BO34YX U MX UCTOYHWKOB;

VHBEHTapu3aLummn cOpOCOB 3arps3HAIOLLMX BELLIECTB B OKPYXXaIOLLYIO cpeay U UX
WCTOYHVIKOB;

WHBEHTapu3aLuM OTXO40B NPOM3BOACTBA M MOTPebneHns 1 06bEKTOB MX pasveLLeHNs

CsefeHus 0 nogpasgeneHnsix u (Mnu) AoMKHOCTHbIX NuLax, OTBeYarLWwux 3a
OCYLLECTBINEHNE NPOU3BOACTBEHHOIO 3KONOMMYECKOr0 KOHTPOSI

pusix (LeHTpax), akkpeAMTOBaHHbIX B COOTBETCTBUM C 3akoHOAaTeNbLCTBOM Poc-

CBefeHusi 0 COBCTBEHHBIX 1 (MNK) NPUBIEKAEMBIX UCMbITATENbHbIX NabopaTo-
curickon ®egepauun 06 akkpeauTaumMm B HaUMOHAIbHOM CUCTEME akKpeanTaLmm

OKOJTOIr'M4eCKoro KOHTposd, Mectax 0T6opa |'|po6 n MeToankKax (MeTOE,aX) namepeHumn

> CeeneHusi o nepnognvyHoOCTN U MeToaax ocyLlecTsiieHna Nnpon3BoaCcTBEHHOIO

PucyHok 3.1 - CTpykTypa nporpaMmmbl NPON3BOACTBEHHOIO 3KONIOrMYECKOro KOHTPONS

Mpn ocywecTBNEHNN NPON3BOLACTBEHHOIO 3KONOMMYECKOro KOHTPOSS N3MEPEHUS
BbIGpOCOB, COPOCOB 3arpA3HSAOLLNX BELLLECTB B 0643aTeNIlbHOM Nopsiake Npon3BoasaTcs B
OTHOLLEHMM 3arpA3HAIOLLNX BELECTB, XapakTepu3yloLWwmnX NpuMeHsemMble TEXHONOMMN U
0COBEHHOCTN NMPOU3BOACTBEHHOIO MpoLecca Ha ob6bekTe, OoKkasblBalLEM HeraTtMBHoOe
BO3JENUCTBME Ha OKpYyXawLlly cpedy, - MapKepHble BellecTBa, YKasaHHble B
MpunoxeHnn A Hactosawero CnpaBoyHuka. [lporpamma npon3BOLCTBEHHOMO
9KOMOrMYecKoro KOHTPONs A 06BbEKTOB | kKaTeropun 4ONOMHUTENBHO MOXET CoAepXaTb
nporpaMmMmy Co3faHuUs CUCTEMbl aBTOMATUYECKOrO KOHTPOMS UNU CBEAEHUS O Hannynm
CUCTEMbl aBTOMaTUYECKOrO KOHTPONA — B TOM Crnyyae, ecnu Ha obbekTe | kaTteropun
MMEKTCS CTaLMOHapHblE MWCTOYHUKM BbIOGPOCOB/COPOCOB 3arpsi3HAOLWNX BELLECTB,
obpasyowmxca npu aKcnayaTauunm TEXHUYECKUX YCTPOMCTB, 0bopyaoBaHUS UnuM UX
COBOKYMHOCTU  (YCTa@HOBOK), BWAbl  KOTOpPbIX  YCTaHOBMEeHbl  PacnopspkeHnem
Mpaeutensctea PO o1 13.03.2019 r. N 428-p [20].
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K BbinyckaMm CTO4YHbIX BOA, oObpasylowmxcss Ha oObekTax, OKa3blBakoLnX
HeraTMBHOe BO3AENCTBME Ha OKpYXaloLwyl cpefy, Ha KOTOpbIX OCyLlecTBnseTcs
AEATENbHOCTb  UCKMIOYMTENBHO MO [[00blde CbipoM HedTW, He NpeabsaBnAlTCA
TpeboBaHMA NO OCHALLEHMIO aBTOMATUYECKMMW CpPEeACTBaMW U3MEPEHUS U yyeTa
nokasaTenen cOpOCOB 3arps3HAIOLIMX BELLECTB, a TakKe TEXHUYECKMMU cpeacTtBamMmu
durkcaunmn n nepegaym nHpopmaumm o nokasatensax COpoCcoB 3arpsA3HAOLNX BELLECTB.

Mpn [obblve HeEPTU cMCTEMa aBTOMATUYECKOrO KOHTPOSS BbIBpOCOB MOXET BbIThb
yCTaHOBIIEHa NpeanpuaTueM B MHULMATUBHOM MOPSIAKE.

B nporpamme co3gaHuss CMCTEMbl aBTOMATUYECKOrO KOHTPOMS OO0STKHbI ObITb
onpegeneHsbl:

— CTauuoHapHble MCTOYMHUKM WM MokKas3aTenu BblOPOCOB 3arpsA3HAOLLMX BELLECTB,
nognexatine aBToMaTM4eCKkoMy KOHTPOJIHO,

— MecCcTa M CPOKM YCTaHOBKM aBTOMAaTUYECKMX CPEACTB M3MEPEHUs U y4yeTa
nokasaTernen BbIGPOCOB 3arpsA3HSAOLNX BELWECTB, a TaKkKe TEXHUYECKUX CPeacTB
dukcaumm 1M nepegayn MHGOPMauMM B FOCYLapCTBEHHbIN peecTp OObeKTOoB,
OKa3blBaloOLNX HErATUBHOE BO3AENCTBME HA OKPY>KatoLLYIO cpeay,

— cocTaB 1 oopma nepegasaemMon MHopMauuu.

B cootBetctBUM ¢ [lpaBunamm cos3gaHua W 3KCnnyatauuMm  CUCTEMbI
aBTOMATU4ECKOro KOHTPONS, yTBEpPXAeHHbIMK MNMocTaHoBneHneMm NMpasutensctea PO ot
13.03.2019r. N 262 [21], cmauyuoHapHble UCMOYHUKU 6bI6pOoCco8 BKNOYAOTCS B
nporpamMmmy npu cobniogeHnn cneayoLmx yCrnoBuii:

— BbIGpOCbI OT CTaUMOHAPHOrO WCTOYHMKA 06pasyTca nNpu  SKCnnyaTauum
TEXHUYECKNX YCTPONCTB;

B BblOpocax OT CTALMOHAPHOIO0 MCTOYHMKA MPUCYTCTBYET OOHO U3 CrieayrLumnx

3arpsAsHALWMX BELECTB, MacCoBbIi BbIOPOC KOTOPbLIX MNPEBbILIAET 3HAYEHUS:

B3BeLLEHHblEe BellecTBa - 3 Kr/d, cepbl agnokena - 30 kr/4, okenabl asoTa (cymma

asoTa okcuaga M asoTa amokcupa) - 30 kr/y, yrmepoga OKCcuA Kak rnokasaTtesb

NOSTHOTLI CrOpaHuMs TONNKUBA - 5 Kr/4, yrnepoaa OKcua BO BCEX OCTalbHbIX Crydasax

- 100 kr/4, dTopucTbii Bogopon - 0,3 kr/4, xnopucTbin Bogopon - 1,5 Kr/u,

cepoBogopos - 0,3 kr/u, ammumak - 1,5 Kr/y;

— Hanuyue CpeAcTB U MEeTOO0B U3MEPEHUI KOHLEHTPALMIA 3arpsa3HAOLLMX BELLECTB
B YCMNOBUAX SKCNyaTauum CTaumoHapHOro MCTOYHUKa BbIGpPOCOB.

TpeboBaHusi K aBTOMaTMYECKMM CpeacTBaM M3MEPEHUS U ydeTa nokasaTenen
BbIOPOCOB 3arpA3HSAOWMNX BELWECTB, a Takke TpeboBaHWs K TEXHUYECKMM CpeacTBam
dukcaumm 1 nepegjayum B rOCyAapCTBEHHbIN peecTp O06beKkToB WHopmauum o
nokasaTenax BbIOPOCOB  3arpsA3HSOWMX BELWEeCTB, OKasblBaloWMX HeratmBHoe
BO3AENCTBME Ha OKpPYXKaloLLyl cpeay, onpeaeneHnbl MNocraHoBneHnem lMNpaButenscrea
P® ot 13.03.2019 1. N 263 [22].

ABTOMaTMyecKme cpeactBa U3MepeHus nokasartenen 8bi6pocos 3az2psA3HAWUX
gewiecms OOImkHbl obecnevmBaTb U3MEPEHUEe WU YYeT: KOHLUEHTpauun 3arpsasHALLmMX
BellecTB [Mr/M3]; 0GbEMHOro pacxoaa OTXOAALMX ra3oB [M3/4]; 4aBNeHUs oTXoOALMNX
rasoB [k[1a]; TemnepaTtypbl oTxoaswmx ra3os [°C]; cogepxaHnsa Kucnopoga B 0OTXoasmx
rasax B npoueHTax (npu HeobBXxoaMMOCTHM); BNAXKHOCTM OTXOASALLMX ra3oB B NpoLEeHTax
(npn HeobxoamMmocTK).
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Paspen 4. OnpeneneHne Haunyywux AOCTYNHbIX TeXHONOTUN

4.1. MeTtoponorua onpepeneHN Hauny4vlwux [OCTYNHbIX TEXHONOrMn B
Dooblye HedTn

Kputepun onpegeneHns TexHorormm (TEXHOMOrMYeckoro npouecca, MeToaa,
cnocoba, noaxoga v ap.) B kadectBe HI) B Poccuinckon depepaumm yCTaHOBIIEHDI
ctatben 28.1 ®epepanbHoro 3akoHa «O6 oxpaHe okpyxatowen cpeabi» ot 10.01.2002 r.
N 7-®3 [16].

MpumeHenne HOT HanpaBneHO Ha KOMMMEKCHOe npeaoTBpalleHne wu (Mnu)
MUHUMM3ALUMIO HeraTMBHOIO BO3AEWCTBUS Ha OKpyxatwwy cpeagy. CodeTaHuem
KpuUTepmeB LOCTMXKEHUS Lierien oxpaHbl OKpyxatwen cpebl ana onpegenenus HOT
ABMAKOTCA:

a) HaUMEHbLUMIM YPOBEHb HEraTMBHOIO BO3AENCTBUS HA OKPYXKaloLLyto cpeay B
pacyeTe Ha eauHULy BpeMeHu unm obbem Mpom3BOAMMON NpoayKuuu (ToBapa),
BbiNofiHSieMon paboTbl, OKasbiBaemon ycnyrm nmbo pgpyrme npenycMoTpeHHbIe
MeXayHapoaHbiMu gorosopamu Poccuickon ®enepaumm nokasatenu;

6) 93KoHOMUYeckasi A(PPEKTUBHOCTb €€ BHEOPEHNS U IKCNyaTauum;

B) MNPUMEHEHME pPeCcypco- U aHeprocbeperaroLmnx MeTOL4O0B;

r) nepuon ee BHeApPEHUs;

A) MPOMBbIWNEHHOE BHEAPEHME 3TOM TEXHOMOMMMN Ha ABYX U Gonee obbekTax,
OKa3blBaloLNX HEraTUBHOE BO3ENCTBME Ha OKPY>KatoLLYIO cpeay.

Crtatbs 28.1 ®egepanbHOro 3akoHa Takke yCTaHaBnMBaeT crieayroulee:

a) nopsagok onpegeneHus TexHonormm B kadectBe HAT ycTtaHaeBnmuBaeTtcs
MpaBuTenbcTBOoM Poccunckon degepauunm;

0) onpegoeneHne TEXHOMOMMYECKUX MPOLIECCOB, 0O0OPYyAOBaHUS, TEXHUYECKUX
cnocoboB, metogoB B kadectBe HIAT ana KOHKpeTHOM obnactM npuMeEHeHus,
yTBEPXAEHNE METOAMYECKUX PEKOMEHOAUNN NO ONpeaesieHnIo TEXHONOMN B KayecTBe
HOT ocywecTBnATCA yNnonHoMoYeHHbIM [lpaBuTtensctBoMm Poccunckon depepaumm
degepanbHbIM OpraHOM WCMOSHUTENbHOW BfacTu, KOTOPbIA CO34aeT TexXHUYeckue
pabouyune rpynnbl, BKIIOYAOLWME IKCNEPTOB 3anHTEPECOBaHHbIX deaeparibHbIX OpraHoB
NCMNOMHNTESNTbHOW BIlaCTWU, roCygapCTBEHHbBIX HaY4YHbIX OpraHu3auui, KOMMEPYECKUX U
HEKOMMEPYECKNX OpraHn3auum, B TOM YMCIe roCyaapCTBEHHbIX KOpropauni.

Mopsgok onpeneneHus TexHonormm B kadectse HAT, B TOM yucrne onpegeneHuns
TEXHOMNOrMYeckmMx npoueccoB, 0bopyaoBaHWs, TEXHMYECKMX cnocoboB, METOAOB OIS
KOHKpeTHOW obnactu npumeHeHusl, yctaHoBneH [loctaHoBneHuem lNpasutenscrea PO
oT 23.12.2014 r. Ne 1458, koTopbIiM yTBepxaeHbl [paBuna onpegeneHuss TeXHONorum B
kadyectBe HAT, a Takke pa3paboTku, akTyanusaumm n onydénmkoBaHnsa nHopmaLMOHHO-
TexHU4eckux cnpasoyvHukos rno HAT [23].

MeToguyeckne pekoMeHgauuu no onpeneneHunio TexHonornm B kadectse HOT,
roe YTOYHEHbl KpuTepuu Onsi BCeX 9NeMeHTOB MNpou3BOACTBA, B COOTBETCTBUM C
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KOTOPbIMWU OHM COOTBETCTBYIOT NoHATUMI0O HOT, yTBepxaeHbl npukazom MuHucTepcTBa
NpoMbILLIEHHOCTU 1 Toproenu Poccunckon depepaumm ot 23.08.2019 r. Ne 3134 [24].

B ka4yecTBe NCTOYHMKOB MHPOPMALIMM O NPUMEHSAEMbIX HA NPAKTUKE TEXHONOIMSX,
oTHocawwmxcsa K HAOT, Obnn ucnonb3oBaHbl CBeOEHUS, MOMyvYeHHble B peasynbTaTe
aHKeTUpOBaHUA MpPeanpuAaTUn  OoTpacnu, pes3ynbTaTbl Hay4yHO-UCCnenoBaTeNbCKUX
paboT, nybnukauui, a Takke WHOpPMauUUs, MNOSyYeHHast B XO4e KOHCyfnbTauunh C
NPOMUABbHBIMU SKCNEPTAMMU.

OCHOBHbIE TEXHONOMMYECKNE MPOLECCbl U TEeXHUYeckue pelleHus B Aobblye
Hed TN onucaHbl B pasgene 2 HacToswero cnpaBoyHuka HOT. B pasgene 3 npuBeeHs!
CBEEHNA O TEKYLLUMX YPOBHSIX HEraTMBHOIO BO3JEWCTBUS Ha OKpYXatollyl cpeny Ha
npeanpusaTuaX, peanuaylowmx Buabl OeATEeNbHOCTU, OTHocAwMeca K obnactam
NpUMEHeEHNa HacTtoswero cnpasodHnka HOT. Mpu paspaboTke cnpaBodHMKa Obina
npoaHanusnpoBaHa WHGOpPMaUna O pasHoObpasHbIX TEXHOMOrMYeckMx npoueccax,
peann3oBaHHbIX HA POCCUNCKNX NPeanpUATUSX.

NHdopmauna pasgenoB 2 1 3 HacTosLWEro cripaBoYHUKa MOSIOXEHa B OCHOBY
aKcnepTHOro aHanusa npu Bolbope HOT. Takke NpuHATa BO BHUMaHUE MeXayHapoaHas
N OTeYyeCTBEHHAsa MnpaKTUKa OTHECEHUA CUCTEM 3SKOMOMMYECKOro U SHEpPreTU4ecKoro
MeHempkMmeHTa K HOT anga pasnuyHbix BUOOB AEATENbHOCTU, B TOM YMCe NosyynBLUas
OTpaXeHne B TaKMX CNpaBOYHMKAX, KaKk POCCUMCKUMN U €BPOMNEeNCKUn CrpaBoOYHUKA MO
aHeproadpdpekTnBHocTn — UTC 48-2017 «[NoBblleHNE 3HEPreTU4eCcKomn aPEKTUBHOCTM
NpW OCYLLECTBIIEHNUN XO3ANCTBEHHOM W (Mnu) uHoM peatenbHocTu» U «Reference
Document on Best Available Techniques for Energy Efficiency» (2009).

Mpn onpegeneHnn TEXHOSNOMMYECKNX MPOLLECCOB, TEXHUYECKMX Crnocobos,
metogoB B kadectBe HAT uneHbl TPl 28 yuyutbiBanu TpebosaHue BbiGopa HAOT,
Hauny4wnm obpasom coveTaoLwmMx KpuTepumn AOCTUXKEHNSA LeSien OXpaHbl OKpYXatoLen
cpenbl, M3noxeHHoe B ctatbe 28.1 ®egepanbHoro 3akoHa ot 10.01.2002 r. Ne 7-03 «O06
OXpaHe OKpyXxatoLLen cpeabl».

Kputepun 1 - HaumeHbwuli ypoBeHb HeeamueHo20 e8030elcmeusi Ha
OKpyXXarowyto cpedy npegnonaraet obecrneyeHne KOMMIEKCHOM 3aLlmThbl OKpYXatoLlen
cpebl, MUHMMU3ALMIO BO3AENCTBUS Ha ee pasfinyHble KOMMOHeHTbl. [loaTtomy B
KOHTEKCTe HacTosiwero cnpaBoyHuka HOT peyb wna o6 wnageHTudukaumm cnekTpa
peLeHnin, Ucnonb3oBaHMEe KOTOPbIX MO3BOMSET COKPaTUTb 3MUCCUM 3arps3HSOLLMX
BELLLECTB B aTMOCEPHbIN BO34yX U BOAHbIE 06BHEKTLI, 06ecneynTb PYHKLMOHNPOBAHNE
BOAOOOOPOTHBIX LMKMIOB, ONTUMU3NPOBATb ObpalleHne C oTXxogaMu U CHU3UTb UX
KONU4YeCTBO.

Kputepun 2 — Borpocbl 3aKoHOMuYecKolU 3ghghekmusHocmu 8HeOpeHuUs: U
3KCrlyamayuu mexHosio2uu pacCMOTPeHbl TOMBbKO B TEX Crny4yasix, korga uneHam TPl 28
yAaBasnocb MonyyYnTb HageXHble AaHHble OT NpeanpusaTur, BHEAPUBLUMX KOHKPETHbIE
TEXHOJSIOrM4yeckme, TEXHUYEeCKne Nnu ynpasrieH4Yeckme peLleHns, no3Bonsowme 0CTUYb
BbICOKOTO  YPOBHA  3allMTbl  OKpyXawllen cpedbl W pecypcodddeKTUBHOCTH
npoussoacTBa. KomnaHun, peanuayrone Buabl 4eaTeNbHOCTN, OTHECEHHbIE K 06n1acTu
NPUMEHEHNA HacToswero cnpaBodHuka HOT, nybnukyloT cBegeHus o 3atpatax Ha
NPUPOLOOXPaHHbIE MepOoNpUATUA W O pesynbTaTaX, AOCTUrHYTbIX B pesynbTaTe
BbINOSIHEHUSA KOHKPETHbIX MNporpamMm (B TOM 4UCMe HanpasfeHHbIX Ha 3KOMoro-
TEXHOMNOMMYEeCKy0 MogepHU3aLUunio NPon3BOACTBA).
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Kputepun 3 - [lpumeHeHue pecypco- u 3Hepaocbepezarowux Memodos
oLeHMBanu nNo Taknm nokasartensiM, Kak yaenoHoe notpebneHne aHeprum, Cbipbsi, BOAbI
W BCMOMOraTtesnbHbIX BELWEeCTB B pacyeTe Ha TOHHY npoaykumn. PelleHus,
HanpaBlieHHblE Ha MOBbILLIEHUE 3HEepro- u pecypcodadeKkTUBHOCTU, U COBCTBEHHO
NPUPOLOOXPaHHbIE peLLUeHNsa (Kak MepBUYHbIE, «BCTPOEHHbLIE» B TEXHOSIOrMyeckue
npouecchl, Tak W TEXHWKY 3aluTbl OKpyXalllenhn cpedbl) paccmaTpumBany Kak
paBHO3Ha4YHblE, cyYUTast, YTO Kputepum 1 1 3 ABNAKOTCA NPUOPUTETHBIMU MpU Bbibope
HAOT ons obnacten npyuMeHeHUs HacTosLwero cnpaBoYHuka HOT.

B Tex cnyyasx, Korga W3BECTHbl HaAeXHble [aHHble O KONMYECTBEHHbIX
nokasaTernsax no ABYM OCHOBHbIM KPUTEPUSIM OTHECEHUS TEXHONOMMYECKUX U TEXHNUYECKM
pewennn «k HAOT (kputepym 1 n 3), onpegensnn uHTepBanbl 3HAYEHUA,
COOTBETCTBYIOLUMX Nyywen u Hambonee LWUPOKO pacrnpoCTPaHEHHOW MpaKTuke
POCCUICKMX NpeanpuaTnin. B apyrnx cnyyasax npyuHMManv BO BHUMaHWE OLEHKW, OaHHble
3KcnepTaMmn B COOTBETCTBYOLNX 0bnactsax npumeHenna HOT.

Kputepun 4 — [lepuod eHedpeHuss HLAT oueHuBanuM Takke C Yy4eToOM
HeobXOOUMOCTM  MPOBEAEHUS  3HAYUTENBbHOW  PEKOHCTPYKUMM  TEXHOSTOrMYecKmx
npoueccoB U MoaepHusaumm o6opyaoBaHWsl, BO3MOXHOCTWU MocnegoBaTesibHOro
ynyJleHnsa nokasarternen pecypcoaddeKTUBHOCTM N SKOSTOrMYECKON pesynbTaTUBHOCTU
nyTemM BHeAPEHUS TEXHUYECKUX YCOBEPLUEHCTBOBAHMM U Npouedyp B paMkax CUCTeM
9KOMOrMYecKoro n 3HepreTM4YEeCKoro MeHekKMeHTa.

Kputepun 5 — ©akm npombiwrneHHo20 8HeOpeHUs1 mexHoso2uu Ha d8yx u bornee
obbeKkmax, oKa3sbl8arWux Hez2amueHoe 8030elicmeue Ha OKpyXxaruwyrw cpedy, B
obnactn pacnpocTpaHeHUa [aHHOro CnpaBOYHMKA YCTaHaBnuBanu Mo pesynbTaTtam
006paboTkn aHKeT, MOCTYNUBLUMX OT NpPeanpusaTviAi, U Ha OCHOBaHMM MaTepuarnos
OTKPbITbIX HE(OMHAHCOBbLIX OTYETOB POCCUMUCKUX KOMNaHUN. Takke y4uTbiBann nosvuum
9KCNepTOB, NPUHUMABLLMX y4yacTue B pa3paboTke M 0BCyKOeHUN NPOeKTa HaCTOSALEro
cnpaBoyHuka HAOT.

Ha npaktuke, cornacHo MeTogmMyeckum pekoMeHgaumsiM, OLeHKa TEXHOMNOMn Ha
MX COOTBETCTBME YCTAHOBMEHHbIM HOPMATMBHbIMW MPaABOBbIMU aKTaMW KPUTEPUAM
onpepeneHnss B kKadectBe H[IOT ocyuwectsBnsetrca B cregylowen o4YepeaHoCTH,
BKINOYaoLen 5 nocnegoBaTeNibHbIX LLAroOB:

1) BblgeneHve TexXHONOrum, HanpaBfeHHbIX Ha pelleHVe BblOEeNEeHHbIX paHee
9KOMOrMYecknx 3agad C y4eToM KroyeBbiX (MapKepHbIX) MokasaTtenen, TO ecCTb
MHOMBMAOYANbHbIX WM WHTErpasnbHbIX MOKa3aTenen, B TOM 4uUCre BeLEecCTB,
XapaKTepusyLwmx npUMeEHSeMble TEeXHONOormu, oTpaxawwme O0COBEHHOCTU 3TUX
TEXHOSOMMN, U ABASIOLWNXCH CYLLECTBEHHLIMU AN OLEHKM 3KONOrMMYEeCKON U pecypCcHOM
3(PPEKTUBHOCTN NPOM3BOLACTBEHHbIX NPOLIECCOB;

2) ONs BblAENEHHbIX TEXHOMOMMA MNpPOBEeAEeHME CPaBHUTENbHOMO aHanuaa
MHpopmauun o akTopax BO3OENCTBUSA Ha OKpyXKatlollyto cpegy u notpebneHuvs
pecypcoB; oueHKa 3atpaT (Mpy HanMuum nMHopMaunmn) Ha BHEApPEHUE TEXHOMOrMn U
cogepxaHne obopyooBaHWsA, BO3MOXHbIE MpeuMMmyllecTBa Mocre  BHeapeHus
TEXHOMOIMMn, NEPUOL BHEOPEHUS;

3) No pesynbTaTaM OLEHKN BblAENEHHbBIX TEXHONOMMN BbIOOP TEXHOMOMMK:

— obecneymBaloLLen NpeaoTBpaLLEHNE UNN CHKEHNE BO3AENCTBUA Ha pasfnyHble

KOMMOHEHTbI OKpYy>KatloLLen cpeabl, unm notTpebneHns pecypcos;
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— BHeJpeHue KOTOpOM He npuBedeT K CyLWeCTBEHHOMY YyBeNUYeHuo o0O0beMoB
BbIOPOCOB MHbIX 3arpAsHAWMX BewecTB (MOMUMO MapKepHbIX), cOpocoB
3arpsA3HeHHbIX CTOYHbIX BoA, obpa3oBaHMs OTX0O0B, NOTpebrieHns pecypcos u
WHbIX BUAOB HEraTUBHOIO BO34ENCTBUS;

— BHe[peHue KOTOpPOW He NpuBeeT K Ype3MepHbIM 3aTpaTawm;

—  UMeloLLEeN NpuemMnemMble CPOKN BHEOPEHUS.
3akniounTenNbHbIM 3TanoM sBAsiETCA NpuHATME uneHammn TPl 28 pelwweHuss o6

oTHeceHuun TexHonorum k HOT (puc. 4.1).

ePaccmoTpeHune
1 Kputepua 5

)
) ePaccmoTpeHune
Kputepua 1

)
ePaccmoTpeHune
3 Kputepua 3

)
4 ePaccmoTpeHune
Kputepua 2

5 ePaccmoTpeHune
Kputepua 4

MpuHatue
pelwieHusa

PucyHok 4.1 — O4yepeaHOCTb pacCMOTPEHUS KPUTEPMEB, YYNTbIBAEMbIX NPU OTHECEHUN
TexHonormm gobbiun HedpTn K HOT

4.2. Metopgonorus onpegerneHna MapKepHbIX BewecCcTB AJi1 OCHOBHbLIX U
BCnomMoraTtesibHbIX npoueccoB [oobIun He(bTVI

MoHATMEe  «MapKepHble  BewecTBa», ykasaHHoe B «OKONOrm4eckom
NPOMbILLIIEHHON nonuTtukey, paspabotaHHon PCIM B 2014 r. [25], ocHOBaHO Ha
npeacTaBnNeHNn O TOM, YTO Kakpas TexHonorns obnagaeT onpeaeneHHbIM CNeKTPOM
BO34eNCTBUS — HABOPOM 3arpA3HSAIOLMX BELECTB, NonagatoLLmx B OKpYXatoLLyo cpeay
B pe3synbTaTe NpUMEHeHNsa AaHHOW TexHonormm, CnekTp BO34eNCTBUA XapakTepuayeTcs
HanMyneMm 3aBMCUMOCTU MeXOy KOHLEHTpauuaMu codepXaliMxcsi B HEeM BeELLECTB.
Takum o6pa3om, 3Has KOHLEHTpauMmM 4acTu BELEeCTB CrnekTpa BO3AENCTBUSA, MOXHO C
BbICOKOW TOYHOCTbIO KOHTPOMMPOBATb KOHLIEHTPAUWUIO OCTallbHbIX BeLecTB CrnekTpa.
Bbibop BewecTB, KOHUEHTpauusi KOTOPbIX MO3BOMASET CyauTb O KOHLUEHTpauuu
OCTalnbHbIX BELLECTB CnekTpa, €eCTb BbIOOP MapKepHbIX BewecTB Ans AaHHOW
TEXHOMOIMMW.

MapkepHoe BeLLeCTBO onpeaensieTcs kak Hanbonee sHa4YMMbIA ANA KOHKPETHOrO
NpoOM3BOACTBa MNoKasaTtenb, BblOMpaeMbli NO onpedeneHHbIM KpuTepusam u3 rpynnbl
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BELLeCTB, BHYTPW KOTOPOW HabnwgaeTcs TecHas KoppensaumoHHasi B3aMMocBA3b [26].
OCo6EeHHOCTBIO MapKEpPHOro BeLlecTBa SABMASETCSH TO, YTO C €ro MOMOLLBb MOXHO
OLEHMTb 3HaYeHUs BCEX BELLECTB, BXOASALMX B rpynny.

MapkepHoe BeLLECTBO Takke SABMSETCA MWMHCTPYMEHTOM  OCYLLECTBEHUS
NPOM3BOLACTBEHHOIO 9KOMOrMYECKOro KOHTPONs — U3MepeHust BblIbpocoB, cbpocoB
3arpsAsHaOWmMX BewecTB B 0bs3aTenbHOM nopsake NpoOu3BOASATCA B OTHOLUEHWUN
3arpsAsHSOLWMX BELLECTB, XapaKkTepuayoLwmnx NpuMeHsaemMble TEXHONOMMN 1 0COBEHHOCTH
NPOM3BOACTBEHHOIO NMpoLecca Ha 06bEKTE, OKa3blBatoLLLEM HEraTUBHOE BO34ENCTBME Ha
OKpyXatoLyto cpeay (MapkepHble BewecTsa) [16].

Bonpoc Bbibopa MapkepHbIX BewecTB He onpeaeneH HopMaTUBHbIMU
AOKYMEeHTamMu, MO3TOMYy SABUICA NpegMeTOM OOCYXXKOAEHUS U MPUHATUS pPeLUeHUn npu
paspaboTtke UTC.

B HacTtoswem cnpaBodHuke HOT K MapkepHbIM BellecTtBaM OTHECEHbI
3arpsAsHgloWmMe  BewecTBa, XapakTepusylwme npuMEHAeMble  TeXHOnormm wu
0COBEHHOCTM  MPOM3BOACTBEHHOrO npouecca Ha obbektax [obblun  HedTw,
OKa3blBaloLNX HEraTUBHOE BO3ENCTBME Ha OKPY>KatoLLYIO cpeay.

Mpn BblIGOpE MapKepHbIX BeLEeCTB pPYKOBOACTBOBANMCbH  Credyrwumm
NPUHUMNaMK:

— BELLEeCTBO XapakTepHO AN paccMaTpMBaemMoro TEXHONOrM4ecKoro
npouecca gobblun HedpTy;

— BELeCTBO MpUCYTCTBYET B SMUCCUSAX TMOCTOSHHO W B 3HAYUMBbIX
KOHLIEHTpaumsx;

— BELeCTBO OKa3blBaeT 3HAYUTENbHOE BO3OENUCTBUE Ha OKPYXKAMOLLYHO
cpeay;

— MeTo onpeaeneHns BellecTBa siBNsieTca JOCTYMHbIM, BOCNPON3BOANMbIM
n cooTBeTCcTBYEeT TpeboBaHMAM obecneyeHns eauHCTBA N3MEPEHUIA;

— BEeLLeCTBO BXOAUT B NepeydeHb BeLeCTB, YTBEPXKAEHHbIA pacnopsiKeHNnem
Mpasutensctea P® ot 08.07.2015r. Ne1316-p «OO6 yTBEpXAEHUU
nepeyHs 3arpsasHALLMX BeLWeCcTB, B OTHOLLIEHUN KOTOPbIX MPUMEHSAOTCH
Mepbl FOCY4apCTBEHHOIO perynupoBaHns B 061acty oxpaHbl OKpyXatoLLemn
cpeabi» [27];

— KOJIMMECTBEHHbIM KpUTEPUEM [Nsi OnpedeneHusi MapKepHbIX BeLecTB
asnsetca nx 90%-HbI COBOKYMHbIN BKNag B obiem Boibpoce.
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Paspgen 5. Haunyywve oocTynHble TeXHONOrnmn

HacTtoawun pasgen cogepxut nepederb HOT, npyMeHsieMbIX B TEXHONOMMYECKMX
npoueccax aobblun HedpTn. Beibop HOT ocyLecTBnancs B COOTBETCTBUN C KpUTEPUSIMU
onpegeneHns TexHonornm (TEXHONOrM4YecKoro npowecca, metoga, cnocoba, noagxona u
Ap.) B kavectBe HAT, nsnoxeHHbIMK B pasgene 4 HacTosiwero CnpaBoyHuKa.

CornacHo n. 1 ct. 28.1. ®enepanbHoro 3akoHa ot 10.01.2002r. N 7-®3 «0O6
oxpaHe okpyxatulen cpefbl» [10], npyumeHeHne HOT HanpaBneHo Ha KOMMEeKcHoe
npegoTepalleHe n (Mnn) MMHUMU3aUnIo HeraTMBHOIO BO3LAENCTBUSA Ha OKPYXKatoLyto
cpegy. C yyetom 9aToro npuHumMna Obim onpegenenol HOT gobblum  HedTw,
HanpaBfieHHble Ha CHWXKEHWEe HeraTMBHOrO BO3LAEWCTBUS Ha OKPYXatollyk cpeny, u
YCTaHOBIEHbI AN HUX TEXHOMOIMYECKNE nokasaTenu.

TexHonornyeckne  nokasatenu  oTpacneBblx HOT  ycTaHOBMEHbl  Kak
MakCUMMaribHOE 3Ha4yeHue yaernbHOro nokasaTtens CyMMapHbIX BbIOpOCOB MapKEpPHOro
BELLlECTBa OT OpraHM30BaHHbIX MU HEOPraHM30BaHHbIX MCTOYHWUKOB, ONpeadeneHHoro Ha
OCHOBaHWM cbopa pfaHHbIX OT npeanpusatTui  oTpacnn (pasgen 3 HacToswero
CnpaBso4Huka), MuHyc 10 %.

5.1. O6wenpMMeHUMbIe Hausny4lume AOCTYNHble TEXHOMOrMu npu aobbiye
HedTH

HAOT 1. Cucmema 3Kkos102u4eCcK020 MeHedXxMeHma

Cuctema  9KONMOIMYECKOr0  MEHEeMKMEHTa  SBMSETCA  4acTbid  CUCTEMbI
MEHEPKMEHTA OpraHM3aumm, KoTopas HanpaBfneHa Ha NpeaoTBpaLLEHNS 3arpA3HEHNN,
CBA3AHHLIX C NPOM3BOACTBEHHO-XO3SANCTBEHHOW  OEATENbHOCTbIO, Ha  3awuTy
oKpyXawwen cpegbl U NOCTOSHHOE  ynydlweHue  obuen  3KOSIormyeckomn
pe3ynbTaTUBHOCTU NPeanpuUsTUS.

HacTtoawaa HOT BkntovaeT, B 3aBUCUMOCTU OT KOHKPETHbLIX YCNOBUI, criegytoLme
noaxodbl U MeponpuUATUS:

— onpefgeneHne 3KonorM4ecknx NpUMopuUTeETOB NPeanpUaTUS;

— pas3paboTka nNnaHoB AENCTBUIA HA OCHOBE OTBETCTBEHHOCTM N KOMMETEHTHOCTM
nepcoHana, CUCTEMHOCTUN OEeNCTBUN; 0BydYeHns, "HHPOPMUPOBAHHOCTU U y4acTus
nepcoHana B peanu3aunn MeponpuaTum, CBA3aHHbIX C BHELPEHNEM NPUHLNNOB
9KOJTIOMrMYECKOro MEHEKMEHTA;

— aHanus JOCTUrHYTbIX pe3ynbTaToB HAa OCHOBE NPOM3BOACTBEHHOIO
9KONOMMYECKOro KOHTPOMS, BHYTPEHHEro 1 (Un) HE3aBMCUMOrO BHELLHEro
ayauTta u npoBefeHne KOpPeKTUPYIOLLNX MEPONPUSATUN C BEAEHNEM
COOTBETCTBYHIOLLENO y4yeTa.

B coctaB gOMONHUTENBHBLIX MEPONPUATUI, KOTOPbIE ABMNAIOTCA XenaTenbHbIM, HO
Heobs3aTenbHbIM ycnosnem cootesetcTeua HOT 1, Bxoaar:

— BHegpeHue n cobnogeHne TpeboBaHnin 4OO6POBONbHLIX CTaHOAAPTOB U CUCTEM,

NPU3HaHHbIX Ha MexayHapoaHom yposHe ISO 14001, ISO 18001, EMAS;
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— perynsipHasi NoAroToBka U naaaHue (BO3MOXHO, NPpU BHELLHEN NpoBepKe)
3KONOrM4YecKom Aeknapaumum ¢ onmcaHMeM BCeX CYLLECTBEHHbIX 3KONOMMYECKMX
acnekToB AesTeNbHOCTM NPEeAnpUATUS, YTO NO3BOJISIET COMOCTABNATL peLleHme
SKOMOrMYeCcKuX 3agay U JOCTUXKEHME SKOMOTMYECKUX LIEMNEN, KakK C
NpeALwecTBYOWUMN rogamn, Tak U AOCTVXKEHUAMU OPYTUX NPeanpUsTUi
oTpacnu.

HAT 2. Cucmema 3Hep2emu4ecko20 MeHed)XMeHma

Bosgencrteue npegnpuatnin 4oObIMM HE TN Ha OKpYXKatoLLyto cpey obycnoBneHo
BbICOKOW 3HEProeMKOCTbI0 TEXHOSOrMYeCcKNX MpoueccoB, cregoBaTesnibHO, cuctema
SHEpreTMYecKkoro  MeHe)KMeHTa  MOXeT CcTaTb  MHCTPYMEHTOM  MOBbILWEHUS
9HepProaPEKTUBHOCTN N COKpaLWleHUA HeraTMBHOIO BO3LEWCTBUS Ha OKpYXKaloLLyto
cpeay.

Hacrtoqawaa HOT BkntovaeT, B 3aBUCMMOCTUN OT KOHKPETHbLIX YCITOBUI, cneayroLime
noaxoAdbl U MeEpoONpUATUSA:

— (popmupoBaHue n aHanms BbIMOSIHEHUS ueneBblX nokasartenen
9HeproapeKTMBHOCTH (yAernbHbIA pacxoq SNeKTPoO3Heprnn n ap.);

— doopmoBaHue 1 peanusaums NporpamMmmbl NOBbILLEHNS 3HEPrO3PEKTUBHOCTY;

— npoBefeHne ayauToB SHEProMeHePKMEHTa NpeanpuUsaTus;

— TMOWCK MU BHEJPEHNE HOBbIX TEXHOMOIMMI 3HeprocbepexxeHuns;

— paspaboTka NPOEeKTOB TEXHUYECKOro ydeTa SHepruu;

— doopMMpoBaHME 3HEPreTUYECKNX Lenen u 3agav;

— npoBegeHuMe BeHYMapKuHra yaeribHbIX PacxXxodoB JHEpPreTUYEeCcKUX pecypcoB U
BHeApEeHWEe NyYLllnX NPakTuK,;

— npoBefeHue PENTUHIOBOW OLEHKM NPeanpUAaATus;

— npoBefeHne NepekpeCcTHbIX BHYTPEHHMUX ayaUTOB CUCTEMbI 3HEPrOMEHEKMEHTA;

— opraHu3auus n nposeaeHne obyyaroLmnx cCEMMHAPOB A5 COTPYLAHMKOB OCHOBHbIX
NMPOLECCHbIX ynpaBreHnn no TpeboBaHNAM CUCTEMbI  3HEpPreTUyYeckoro
MEHEeKMEHTA;

—  nHGOpPMaLNOHHOE conpoBoXaeHue YHKLMOHNPOBAHUSA CUCTEMBI
9HeproMeHepKMeHTa (NoaroToBka cTaTen, raseT, nnakatoB, Opowtop Mo
9HeproadpekTMBHOCTN U Op.);

— peanusaumusa  IT-npoekToB, MHMPOPMAUMOHHO-aHANUTUYECKUX  CUCTEM MO
HanpaBfeHUIO 3HEPrOMEHEKMEHTa;

— paspaboTka, yTBEpXOEHME W akTyanusauus HOpMaTUBHO-METOAONOrMYECKON
AOKYMEHTaUUN B YacTu 3HEProMeHeKMEHTa.

HAOT 3. Cucmema meHedxMeHmMa usmepeHutl

OhbekTnBHaAs cuctema MeHegKMeHTa n3aMmepeHnn obecnedmBaeT NPUrogHoOCTb
n3meputenbHOro obopygoBaHNA U NPOLECCOB M3MEPEHUN ANa UX npeanonaraemoro
MCNONb30BaHMA N MmeeT 6Gonbluoe 3HavyeHue Ons OOCTMXKEHUs uenen B obnactu
KayecTBa npoaykuumn 6narogaps CHMKEHUIO BEPOSTHOCTU NOSIBNEHUS HEQOCTOBEPHbLIX
pe3ynbTatoB u3dMepeHun. Llenb cuctembl MeHemKMeHTa WU3MEPEHWW COCTOUT B
yrnpaBreHun  unaMeputenbHbiM  obopydoBaHMEM U fipoueccamu  U3MepeHun,
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No3BONAOLWEM KOHTpPONMpoBaTb AOCTOBEPHOCTb pe3ynbTaToB n3MepeHui
XapakTepuCTUK, BIMAKOLWMX Ha Ka4vecTBO npoaykuun. Cuctema MeHemkmeHTa
N3MEepeHnn npegycMatpvBaeT  MPOBEPKY  M3MepuTenbHoro obopyaoBaHusa U
NpUMEHEeHNe CTaTUCTUYECKNUX METOLOB YrNpaBfeHUs NpoLeccoM N3mMepeHni.

HacTtoawaa HOT BkntovaeT, B 3aBUCUMOCTU OT KOHKPETHBLIX YCINOBUIA, CriegytoLme
noaxoAbl U MEPONPUATUSA:

— obecneyeHne eaguvHcTBa U TpebyeMOM TOYHOCTU W3MEPEHUN, MOBbILIEHME
3 heKTUBHOCTU MeTporiormyeckoro obecneyeHns NPOM3BOACTBA;

— BHegpeHuMe B MNpPaKTUKy COBPEMEHHbIX MEeTOOOB U CPeAcTB U3MepeHUwn,
HanpaBfieHHOE Ha MNOBbILWEHNE YPOBHA 3EKTUBHOCTM MNPOU3BOACTBA,
TEXHUYECKOro YPOBHS 1 Ka4yeCcTBa NpOoayKLmK;

— opraHu3aumsi 1 npoBegeHne MnoBEPKU/KanNnMObpoBKM U pPEMOHTa CpeacTs
N3MEPEHNN, HAXOASALNXCA B IKCNyaTaumm;

— npoBefeHne METPOSIOrMYECKON IKCNEePTU3bl TEXHUYECKMX 3aaHUN, NPOEKTHON,
KOHCTPYKTOPCKON N TEXHONOrMYeckon LOKYMeHTauun, NpoeKkToB CTaHA4apTOB U
APYrMxX HOPMATUBHBIX JOKYMEHTOB;

— npoBegeHue paboT No MeTponorndeckoMy obecnevyeHmo NPon3BoaCTBa;

— yyactTMe B aTTecTauuum ucCnbiTaTeNbHbIX NoApa3denieHnin, B MNOAroTOBKE K
aTtTecTtauum Npon3BOACTB M CUCTEM KayecTBa;

— OCYLLECTBIIEHME METPONOrnM4yecKkoro Hagsopa 3a COCTOAHWEM U NPUMEHEHNEM
CpeacTB U3MEPEHUN, aTTECTOBAHHLIMU METOLAMKAMWU BbIMOMHEHNA U3MEPEHUN,
3TanoHamMu, NpUMeHsIEMbIMU ANt NIOBEPKU CPEACTB U3MEPEHU, 3a COBNoAEHNEM
METPOSOrMYECKUX HOPM M NpaBui, HOPMAaTUBHbLIX AOKYMEHTOB No obecneyeHunto
€ANHCTBa U3MEPEHUN Ha NpeanpUaATUN.

— (hpopmupoBaHue 1 BegeHne NHPOPMaLIMOHHBIX pecypcoB B obriactn obecneyeHus
€NHCTBa U3MepPEHNN.

— yCTaHOBMeHWe uenen, 3agady W MEeTOAOB OpraHuMsauunm MeTPOSIorMy4eckon
AeAaTenbHOCTY;

— opraHu3aumss o0y4yeHuMss U1 MOBbIWEHUS  KBanudukauum  cneumannuctoB
METPONOrM4YecKnx cryxo.

HAOT 4. PeenameHmHas paboma e wmamHol cumyayuu u Hanu4ue niaHa
delicmeull 8 Hewmam~HoU usiu aeapuliHoli cumyayuu
Hactoawaa HOT npegycmaTtpmBaeT, B 3aBUCUMOCTU OT KOHKPETHbIX YCNOBUN,

cnegyowme nogxoabl 1 MeponpuaTUS:

— yCTaHOBMNEHME OOrOBOPHLIX OTHOLLEHWI MeXay ABYMsi unv bonee 1opuanyecknmm
n (vnn) domsnyeckumum nuuamm, AKCNyaTUpPYyOLWLMMK oTAEenbHbIe
NpPOu3BOACTBEHHbIE  OOBLEKTbI, HaxOoAdWMECss Ha  TEeppuTopuMM  OOHOM
TEXHOMNOrnMyeckon  (NPOMbLILWSEHHOW)  MAOWaAKKM, C  Uenbl  pasBuTus
COTpy4QHMYECTBa MO BOMpOCaM OXpaHbl OKpyXatowen cpedbl n 6e30nacHoOCTMH,
opraHuMsauuu Tpyaa v 34opoBbs NepcoHana;

— paspaboTka, YyTBEpXOeHMe U aKTyanus3auusi nnaHoB  AENCTBUM  Npu
BO3HMKHOBEHUM HeWTaTHOW WNXU aBapuMHOW CUTyauMn KakK Ha YypOBHe
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npeanpusaTus, Tak U Ha BCEX MPOU3BOACTBEHHbIX 0ObEKTaxX UM MPOMbILLNEHHbIX
nnowiagkax npeanpuaTus;

— rpoBeJeHue NPakTUYECKNX YY4EeHUn, TPEHUPOBOK MO fokanuMsaumm 1 nMkeungaumm
HeLTaTHOW U aBapuUMHOW CUTyaLnn,

— aHanus HewuTaTHOM UM aBapUMHOW CUTyauuun, NPoU3oLLIEeALLNX Ha NPeanpuUsaTun,
a Takke Ha apyrmx nogobHbIX NPeanpUATUAX C Lienblo U3BNEYEHUST YPOKOB U
BblpaboTKn Mep no npeaynpexaenunto YC.

HAOT 5. Nodeomoeka u oby4yeHue nepcoHana
HOT BknovaeT Hanu4une y npeanpuaTmus NporpaMmmbl NOBbILWEHUS KBanndukaumm

nepcoHana (CTaXMpOBOK, NepenoaroToBKWU, aTtTecTtauuin 1 T.n.), 3a0elcTBOBAHHOIO B
TEeXHOIOrM4Yecknx npoleccax Aooblun HedTH.

5.2. OTpacneBble Hauny4wme AOCTYNHbIe TEXHONOIMMn

5.2.1. TexHonoz2uu 0o6bI4u, c60pa u mpaHcrnopma nPooyKUUU CK8aXXUH

HAT 6. Jobbiya, c60p u mpaHcrnopm npodyKyuu HeghmsiHbIX CK8aXXUH
HAT BkntovaeT TexHonormo aobblumn, cbopa n TpaHcnopTa NPoAyKLMM HEDTAHBIX

CKBaXWH C MWCMNOMb30BaHMEM MNOAbEMA NPOAYKUMM HEMTSAHbIX CKBaXXWH 3a c4yeT
NPUPOOHON (eCTecTBEHHOE WU (pOHTaHMpoOBaHME, OECKOMNPECCOPHLIN ras3nugrT,
NNYHXEPHbIN NNET) N NOABOAMMON U3BHE 3HEPIMM (MexaHM3MpoBaHHasi AKCnyaTauns
CKBaXVH, BKrovatoLasi cnocobbl rnybuMHHO-HAaCOCHOW aKcnyaTaumMm 1 KOMNpecCcopHOro
rasnugTa) n TpaHcnopTUpoBaHMe NPOAYKLMU A0 06bekTa NOArOTOBKM.
TexHonornyeckne nokasatenu Ons TexHonorum obblum, cbopa u TpaHcnopTa
NPOAYKUMN HETAHbIX CKBaXXMH C MCMOMb30BaHMEM MOAbEMAa NPOAYKUMU HeTAHbIX
CKBaXXWMH 3a CYET NpUpOLHON U NOABOAUMON U3BHE 3HEPrumn npmeBeneHbl B Tabnuue 5.1.
Tabnuua 5.1 — TexHonorudeckume nokasatenn gna HOT pobblum, cbopa wu

TpaHcrnopTa NPoAyKUMU HEPTSAHbIX CKBaXMH

TexHonorn4eckmi nokasarenbs (yaenbHoe 3Ha4YeHue),
Kr/T npogykummn (rog)*

HanmeHoBaHue 3arpA3HdmoLlero seLecrtea

MeTtaH He 6onee 61,65

Yrnepoaa okeua He 6onee 55,37

Yrnesogopoabl npeaenbHble Cs-Cio He 6onee 27,49

Yrnesogopoabl npeaenbHble C1-Cs He 6onee 25,16
(ncknroyaa meTaH)

A3oTa anokeng He 6onee 2,66

A3oTa okema He 6onee 0,85

* I'Ipo,quleePl Ona pacyeTa yaelibHbIX 3HAYEHWI TEXHONMOIMMYECKMX NnokasaTenen B 4aHHOM npowuecce
ABnAeTcaA He(*)TeFa3OBO£I,F|HaF| CMecCb, AobbiTas HenocpeacTtBeHHO U3 CKBaXXUH (T/FOA).
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TexHonornyeckMe nokasaTenn onpeaenstoTca Ha OCHOBaHUM  OTHOLLEHWUS
rofoBbIX [aHHbIX Maccbl BbIOPOCOB 3arpA3HAOWNX MapKepHblX BelecTB (B
KurnorpammMax) OT OCHOBHOMO MpuMMeHsieMoro obopyaoBaHWUS M YCTaHOBOK MO OAaHHOM
HOT, c yyeToMm 3anopHoO-perynupytloLlen apmaTtypbl YCTaHOBNEHHON Ha: A0ObIBaOLLNX
CKBaXWHaX; W3MepUTErbHbIX YCTAHOBKax; [OPEeHaXHbIX eMKOCTSAX; YCTaHOBKax
[I03MPOBaHUA peareHToB; BbIKWOHLIX JMHUAX CKBaXWH; CTaHUMSAX ynpaBrieHns
yCTaHOBKaMu 3rEeKTPOMNpMBOAHOrO JOMNacTHOro Hacoca, TpaHcdopmaTopax — Ans
MOrPYXXHbIX HacocoB; ©Onokax cucTeMbl TenemexaHukn; TpaHcgopMaTOpPHbIX
NOACTaHLUMAX; NPOMbICIOBbIX TPyOoNpoBoAax BCeX Ha3Ha4YeHNn HaA3eMHOro, Ha3eMHOro
N NOA3EMHOro UCMOSTHEHUIN, C Y4ETOM TPaAHCNOPTUPOBAHUA HeddTErasoBoAAHON CMecu
[0 obbekTa NoAroToBKM NPOAYKUUK, K FOAOBLIM NoKasaTensM nony4aemMon npoaykumnm
(B TOHHaX).

5.2.2. TexHonoz2uu noG2omoeKu Heghmu, 2a3a u 800bI

HAT 7. Modzomoeka He¢hmu, 2a3a u 800bI
HOT Bknto4aeT TexHOMornvyeckne npouecchl NOAroToBKM HedTW, rasa u BOAbI,

obecneunBatoLne B 3aBUCMMOCTM OT KOHKPETHbLIX YCINOBUA NPeanpuUaTus:

— obesBoxunBaHue, obecconmBaHne n crabunusauyuto HedTU, HanpaBfiE€HHble Ha
nonlyyeHMe npoaykTta, COOTBETCTBYHOLLEr0O MO KayectBy TpeboBaHUAM
HOPMAaTUBHbIX JOKYMEHTOB;

— NoAroToBKY NOMYTHOrO HEPTAHOrO rasa;

— MnoAroToBKy NNacTtoBOM BOoAbl A0 Tpebyembix napameTpoB, C NPUMEHEHNEM
cenapawmoHHOro (EMKOCTHOro) obopyaoBaHus.

TexHonornyeckne nokasaTenu Anst TEXHONOrMn NOAroToBKN HedOTU, ra3a v BoAabl
npuBegeHbl B Tabnuue 5.2.

Tabnuua 5.2 — TexHonornyeckme nokasatenu ans HAT nogrotoBkn HedhTh, rasa
N BOAbI

TexHonorn4yeckmmn nokasatens (yaensHoe 3HaYeHue),

HanmeHoBaHuMe 3arpsisHsoLLEero BeLwecTsa
P t t Kr/T npoaykuuu (rog)*

Yrnepoaa okeua He 6onee 103,73

MeTaH He 6onee 99,78

A3oTa anokcug He 6onee 59,43
Yrnesogopoabl npeaensHble Cs-Cio He 6onee 20,89

Yrnesogopoabl npeaenbHblie C1-C
AOPOAR! TbeA o He 6onee 13,32
(Mckntovas meTaH)

A3oTa okcug He 6onee 9,64

* MpogyKuuen gns pacyeta yaerbHbIX 3HaYEHUA TEXHOMOMMYECKUX nokasaTtenen gns AaHHOro atana

ABMSETCA CymMMa BCeX NPOAYKTOB NMofyyaeMbiX Ha JaHHOM 3Tane: noaroToBrieHHas (ToBapHas) HedTb,
ras un soga (t/rog).
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TexHonormyeckne nokasatenu onpeaensiTcs Ha OCHOBAHUW OTHOLUEHUS
rodoBbiX [aHHbIX MacCbl BbIOPOCOB 3arps3HAOWMX MapKepHbX BewectB (B
Kunorpammax) oT OCHOBHOro obopyaoBaHusi, NPUMEHSEMOro Npwv MNOArOTOBKE HedTH,
rasa u BoAbl, C y4eTOM 3aropHO-perynupyrowen apMmaTtypbl, BKNOYasa pesepByapHble
€MKOCTU pacyeTHbIX TUMOpasMepoB Afs TEXHONMOMMYeckux MpoLeccoB MOArOTOBKUA U
TPaHCMOPTMPOBKM HETU U NOATOTOBKM K 3aKadke NoAToBapHbIX U MNacToBbIX BOA A1
noagepXaHus  NNacTtoBoro  AaBneHus»  (3a  MCKMYeHMem  obopyaoBaHus,
ncnonoesyemoro B HOT 8 «XpaHeHne HedTM»), K roA0OBbIM NOKasaTensdam nosy4yaemon
NpoayKUMN (B TOHHAaX).

HAT 8. XpaHeHue Hecbmu

Hanaa HOT  pacnpocTpaHseTca Ha  pes3epByapbl  BepTUKanbHble W
rOpU3oHTanbHble, B paMKax onpeaeneHun, 3akpensieHHbIX 3akoHOo4AaTeNbCTBOM
Poccuinckon ®enepaunn:

CT1anbHON ropu3oHTanbHbIN LMANHAPUYECKMIA pe3epByap: MeTannuyeckui cocy
B popMe LMnMHApA, rOPU3OHTaNbHO YCTAHOBMEHHOrO, CO Chepuyeckumm, nroCKUMN,
KOHUYECKUMM,  YCEYEHHO-KOHMYECKMMU  WNU  TOpPOCEpUYECKUMU  OHULLAMMU,
NPUMEHsIEMbIN ONA XpaHeHus u namepeHns obvema xuagkoctn (FTOCT P 8.994-2020
«locypapctBeHHaa cuctema obecnedeHna egnHCTBaA u3aMepeHun. PesepByapsbl
cTanbHble TOpPU3OHTamnbHble UMNUHApuYeckne. MeTtoauka KanubpoBKM 3MEKTPOHHO-
onTuyecknm metogom» (yTB. M BBeaeH B gencteue [lpukasom PoccraHgapta ot
13.11.2020 N 1080-cT).

Pe3epByap BepTuKasbHbIM LNIMHOPUYECKUM CTallbHOW: Ha3zeMHoe cTpouTenbHoe
COOpYXeHue, NpeaHasHavYeHHoe ANng npMema, XpaHeHus, nsmepeHnss obbema 1 Bbigadu
xngkoctn (FTOCT 31385-2016 «PesepByapbl BepTUKamnbHble LMNMHOPUYECKME
cTtanbHble ansa HedTn M HedTenpoaykToB. Ob6wWMe TeXHMYECKME ycrnoBus» (BBEOEH B
aencteue lNpukaszom PocctaHgapta ot 31.08.2016 N 982-cT).

TexHonornyeckme nokasatenu Ans TEXHONOMMN XpaHeHus HedTn npuseneHbl B
Tabnuue 5.3.

Tabnuua 5.3 — TexHonornyeckme nokasatenun ans HAT xpaHeHus HedTn

TexHonornyeckmmn nokasatens (yaenbHoe 3HaYeHune),

HanmeHoBaHue 3arpA3HdoLlero seLecrtea .

Kr/T npoayKuum (roa)
Yrnesogopoabl npeaenbHble Cs-Cio He 6onee 10,29
MeTaH He 6onee 6,49
Yrnesogoponpl npegenbHbie C1-Cs
(ncknovaa meTaH) He 6onee 4,08
CepoBogopo He 6onee 0,22

*[Mpoaykumen ans pacyeTa yaerbHbIX 3HaYeHU TEXHOMOrMYeCcknx nokasarernen Ans AaHHOro atana
sBnsieTca HeddTb, NpolleaLlas Yepes pesepByapsl (T/roq).

TexHornornyeckMe nmnokasaTenu onpeaenstoTca Ha OCHOBaHUMM  OTHOLLEHWS
FOAOBbIX [aHHbIX MacCbl BbIOPOCOB 3arps3HAOLIMX MapKepHbIX BellecTB (B
Kunorpammax) OT OCHOBHOIO NPUMEHSIEMOro 000pya0BaHMSA U YCTaHOBOK pe3epBYyapHbIX
NnapKkoB, B 3aBMCMMOCTM OT KOHKPETHbLIX YCMOBWUA NPeanpusiTUsl, ¢ y4eTOM 3anopHO-
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perynvpyrowen apmaTypbl, YCTAHOBMIEHHOW Ha HWX, K ro4OBbIM MoKasaTensam
nony4aemMon npoayKuuu (B TOHHaXx).

5.2.3. TexHO/02UU UCMOJIL308aHUSI MOMYMHO20 He(hMSIHO20 2a3a

HAOT 9. Ucnonb3oeaHue nmornymHo20 HeghmsiHO20 2a3a Ons ebipabomku
mensioeol 3Hepauu
HAOT 3akntovaeTcs B UCnonb3oBaHMM Ao06bLIBAEMOrO U yxxe noarotoBneHHoro MNMHM

ANS BblpabOoTKM TEMMOBOW 3HEPIMM Ha COBCTBEHHbIE HYXXAbI NPeaNnPUATUS.
TexHonornyeckme nokasatenun mcnonb3oBaHus MNMHI ana BbipaboTkn TennoBown
9Hepruun npueeaeHsl B Tabnuue 5.4.

Tabnuua 5.4 — TexHonornveckme nokasartenu ana HAOT ncnonb3osanus MHIC ans
BbIpabOTKMN TEMMOBOW 3HEPTUN

TexHonorn4yeckunin nokasatenb (yp,eanoe 3Haqume),

HanmeHoBaHWe 3arpsi3HSAOLLErO BELLECTBA
P t - Kr/T npogykuum (roa)*

A3oTa okcug He 6onee 59,01
Yrnepoaa okcung He 6onee 27,63
A30Ta anokeua He 6onee 20,20

MeTtaH He 6onee 2,79

Yrnesogopoabl npegernbHble C1-Cs
(McknoYaa meTaH)
* MMpoaykumen ana pacveTta yaenbHbIX 3HAa4YEHU TEXHOMOrMYecKNx nokasaTenen Ana AaHHoro arana

He 6onee 0,92

ABMNSETCA NONYTHbIN HEPTAHOW ra3, UCNonb3yeMbli Ans BblpaboTkun Tennoson aHeprun (T/rog).

TexHonormyeckne nokasatenu onpeaensiTcsad Ha OCHOBAHWW  OTHOLUEHUS
rogoBbIX [AaHHbIX Maccbl BbIOPOCOB 3arps3HAKOWMX MapKepHbiX BewecTB (B
KnnorpamMmmax) OT OCHOBHOrO MNpUMMeHsieMoro obopynoBaHUsl KOTESbHbIX YCTAHOBOK,
TennoreHepaTopoB W gp. obopygoBaHusi, C Y4eTOM YCTAHOBMEHHOW 3anoOpHO-
perynupyrowen apmaTtypbl, B 3aBUCUMOCTU OT KOHKPETHbIX YCMOBUA NpeanpuaTus, K
rogoBbIM NMokKasaTensiM UCMofb30BaHHOIO Ans BblpaboTKn TENNOBOW 3HEPTMM MOMYTHOMO
HeTAHOro rasa, (B TOHHaXx).

HAOT 10. Ucnonb3oeaHue nonymHo20 HehmMsiHO20 2a3a 0551 ebipabomku
asekmpu4veckoll aHepauu
HOT 3aknwo4daetca B wucnonb3oBaHum pobbiBaemoro [MHI ans BbipaboTku

3NEeKTPUYECKON IHEPruu.
TexHonoru4yeckme nokasartenun Aana TexHonorunm wucnonb3oBaHua [MHI gns
BbIpabOTKN 3NEeKTPMYECKON IHEPTNN NpMBeaeHbl B Tabnuue 5.5.
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Tabnuua 5.5 — TexHonornyeckmne nokasartenu gna HOT ncnonb3osanus MHIC ans
BbIpabOTKN SNEKTPUYECKON SHEPTUN

TexHonorn4yecknmn nokasatens (yaensHoe 3Ha4YeHue),

HanmeHoBaHWe 3arps3HsIoLLEro BellecTBa
P - = Kr/T npoaykuuu (rog)*

Yrnepoga okcng, He 6onee 88,27
MeTaH He 6onee 15,01
A3oTa guokeug He 6onee 55,61
A30Ta okenpg, He 6onee 9,11
Yrneogopoabl npegernbHble C1-Cs He 6onee 11,33

(ncknioyaa meTtaH)

Cepbl gnokeng He 6onee 3,87

* [Mpogykumen onsa pacyeta yaernbHbIX 3HAYEHU TEXHONOrMYEeCKMX nokasatenen ong AaHHoro atana

ABMNSETCA NONYTHbIN HEPTAHOW ras, MCNoNb3yeMbl ANs BblpaboTKun aneKTpnyeckon aHeprum (T/roq).

TexHonornyeckMe nokasaTenn onpeaenstoTcad Ha OCHOBaHUMM  OTHOLLEHWUS
rodoBblX [aHHbIX MacCbl BbIOPOCOB 3arpA3HALWMX MapKepHbIX BewecTB (B
Kunorpammax), obpasyroLmnxcs npu aKcnnyatauumn rasoTypObuHHbBIX U ra3onopLUHEBbIX
SnekTpocTaHuMi u ap. obopyooBaHMs, C  Y4eTOM YCTaHOBIIEHHOW  3arnopHO-
perynvpyrowen apmaTypbl, B 3aBUCUMOCTU OT KOHKPETHbIX YCMOBUW NpeanpuaTus, K
rogoBbIM rMOKasaTernsaM WCMNoNb30BaHHOMO A1 BbIPabOTKM 3MEeKTPUYECKON 3IHeprum
NOMyTHOro HePTAHOro rasa (B TOHHaXx).

HAOT 11. Ucnonb3oeaHue nonymHo20 HeghmsiHO20 2a3a OJisl 3aKa4dkKu e
noo3eMHble XxpaHunuwa 2a3a
HOT 3akntovaetca B ucnonb3oBaHun gobbiBaemoro MNMHI ans 3akadku [MHI B

NnoA3eMHble XpaHunuLLa rasa ¢ Lenbio nocrneayoLwero paumoHansHOro NCnosib30BaHuUs.

YKasaHHbIN  cnocob® no3BOMSET OOCTUraTb BbICOKMX 3HAYEHUN  YPOBHS
ncnonb3oBaHus MNHIC. B gaHHOM criyyae nonyTHbIN ras3, nonyyYyaemMbli B npouecce Joobiun
Hed TN, NOCTYNaeT Ha TEXHOSOrMYeCcKMe HyXXabl NPOMbICIa: Ucnonb3yeTcs aAnsa paboTsbl
ra3oTypOVHHON 3NEKTPOCTaHUMK, ABNSETCS TOMMMBOM AN Ne4ven Harpesa HeddTu wn
KOTemnbHbIX U T.4.

HAOT 12. Ucnonb3oeaHue nonymHo20 HeghmsiHO20 2a3a OJisi 3aKauYyKu e
nsacm c uesibro nodoepixaHusi Nacmoeo20 0aesieHust
[aHHaa TexHonormsa BKMYaeT B cebs 3akadky nogrotoBneHHoro [MHI B

HedTEeHOCHbIV NMNacT, YTO NO3BONSAET 3(PPEKTUBHO NOAAEPXKMBATL YPOBEHbL NIaCTOBOrO
AABNEHUS U COOTBETCTBEHHO YPOBEHb A00bIYM HE(PTU HA MECTOPOXAEHUN.

TexHonornyeckne nokasartenu ansa TexHonorum ncrnosnb3oBanuma MNHIC ans 3akadku
B nnact ana MNMN4 npueeaeHsl B Tabnuue 5.6.
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Tabnuua 5.6 — TexHonornyeckue nokasarenun ana HOT 3akayku MHI B nnacT ans
nna

TexHonorn4yecknm nokasatens (yaensHoe 3Ha4YeHue),
Kr/T npoaykuuu (rog)*
A30Ta anokeua He 6onee 49,15

HanmeHoBaHue 3arpA3HdmoLulero selecrtea

A30Ta okenpg, He 6onee 1,61

Yrnesogopoabl npegernbHble C1-Cs

He 6onee 1,19
(Mcknovaa meTaH)

CepoBogopog He 6onee 1,10
Yrnepoga okcng, He 6onee 1,02

* HDOD,YKLI,VIGI?I Aanda pacyeTta yaelibHbIX 3HaYEHUN TEXHOSIOrMYEecKMxX nokasatenen angd gaHHoro arana

ssnsaetca [NHI, 3akayanHbin B nnact ang M4, v NHI, ncnone3yembin Ha 06opynoBaHnM U yCTaHOBKaX,
obecneunBatowmnx 3akadky MNHIC gna M4 (t/rog).

TexHonornyeckme nokasaTtenu onpegenAaArTc4A Ha OCHOBaHUM OTHOLUEHUA

rogoBbIX [AaHHbIX MacCbl BbIOPOCOB 3arpsA3HAKOWMX MapKepHbIX BewecTB (B
Knnorpammax) oT OCHOBHOro npumeHsieMoro obopygosanus npu 3akadke MHI gnsa Mg,
C Y4E€TOM 3arnopHO-perynupytowen apMmaTtypbl B 3aBUCMMOCTN OT KOHKPETHbIX YCIOBUI
npeanpuaTus (3a ucknoveHnem obopyaosaHus, ncnonbdyemoro B HAOT 7 «[NogrotoBka
HedTU, rasa v BoAbl» AaHHoro CnpaBoYHWMKA), K CyMMe rofoBbix nokasatenen MHI,
3akayaHHoro B nnact, u [lHI, ucnonb3oBaHHOrO Ha obopyaoBaHWUM U yCTaHOBKAaX,
obecneunsatowmnx 3akauky MNHI gna M4 (8 ToHHax).

HAT 13. lNoda4ya nonymHo20 He¢hmsiHO20 2a3a 8 cucmemMy Ma2ucmpa’sibHbIX
2asonpoesodoe
HOT 3akntoyaeTtcs B CO34aHUM TEXHOSTOMMYECKOM MHAPACTPYKTYPbl ANa noga4vm

pobeiBaemoro MHI B cnctemy maructpanbHbiX TPyOONpPOBOAOB C LENbio MOBbILWEHMWS
3(P(PEKTUBHOCTU €ro UCMNOSb30BAHUS.

TexHonornyeckme nokasatenu Ans nogayyM rasa B CUCTEMY MarucTparbHbIX
rasonpoBogoB NpuBeneHbl B Tabnuue 5.7.

Tabnuua 5.7 — TexHonornyeckne nokasatenu gns HOT nogauun rasa B cucremy
MarmcTparnbHbIX ra3onpoBoaoB

TexHonorn4yeckumn nokasatens (yaensHoe 3HaYeHue),
HanmeHoBaHue 3arpssHstoLLero sewecTsa N
Kr/T npoaykuuu (roa)
A3soTa gmnokeung He 6onee 9,89
A3oTa okecug He 6onee 1,55
Yrnepoaa okcung He 6onee 1,03
MeTaH He 6onee 0,96
Yrnesogopogbl npeaenbHble Ce-Cio He 6onee 0,36

* [Mpogykumen ons pacyeta yaernbHbIX 3HAYEHUA TEXHOMOMMYECKMX NokasaTenen ons AaHHoro atana
asnsaetca MNHI, nogaHHbIM B cMcTeMy MarucTpanbHbiX Tpybonposoaos, v HIT, ncnonb3oBaHHbIN Ha
obopygoBaHuM UK ycTaHoBKax, obecneumBawowmx nogady [MHI B cuctemy marncrpanbHbIX
Tpybonposoaos (T/roa).
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TexHonornyeckne nokasatenu onpeaensioTcd Ha OCHOBaHMM OTHOLUEHMUS
rogoBbIX [AaHHbIX MacCbl BbIOPOCOB 3arpsA3HAKOWMX MapKepHbIX BewecTtB (B
Knnorpammax) OT OCHOBHOMO MpUMEHAEMOro obopyaoBaHUSA Mpu 3akayke B CUCTEMY
MarucTparbHbIX rasonpoBogoB, C Yy4eTOM YCTAHOBSIEHHOM 3anopHO-perynupyroLen
apmaTypbl B 3aBUCUMOCTU OT KOHKPETHbIX YCMOBUA NpeanpuaTtnsa (3a UCKIYEHNEM
obopynoBaHus, ncnonedyemoro B HAT 7 «lMNogrotoBka HedTH, rasa 1 BoAbl» AAHHOMO
CnpaBo4yHuka), K cymme rogoBbix nokasatenen [HI, nogaHHoro B cuctemy
mMarmcTpanbHbix Tpybonposogos, u [MHI, ucnonb3oBaHHOro Ha o6GoOpyAOBaHUM U
yCcTaHoBKax, obecneunBatomx nogavy NHIC B cuctemy marnctpanbHbix TpybonpoBooB
(B TOHHaXx).

HAOT 14. Ucnonb3oeaHue nonymHo20 He¢hmsiHO20 2a3a O nepedayvyu e20
Ha 2a3onepepabambiearouwjuli 3ae00 (Ha nepepabomky)
HIOT 3akntoyaeTcs B co3gaHnmM TEXHOOrMYeCcKkon MHPaCcTPyKTypbl 4Ns nepegaydn

MHI Ha rasonepepabaTbiBalowne 3aBOAbl C LENb €ero ganbHenwen rnybokomn
nepepaboTKu.

TexHonornyeckne nokasatenn ans  TexHonormm nepegadm  [MIHI  Ha
rasonepepabarbiBatoLwmii 3aBo4 NpuBeaeHbl B Tabnvue 5.8.

Tabnuua 5.8 — TexHonornyeckne nokasatenu ana HAT nepegayn nonytHOro
HedTSHOro rasa Ha rasonepepabaTbiBaloLLMin 3aBOA

TexHonorn4yeckui nokasarens (yaensHoe 3HavyeHue),

HanmeHoBaHMe 3arpsisHsoLLEero BeLwecTsa
P t t Kr/T npogykuuu (rog)*

MeTaH He 6onee 6,75
Yrnesogopoabl npeaenbHble Cs-Cio He 6onee 2,23
Yrnepoaa okcung He 6onee 0,77
CepoBogopoa He 6onee 0,65

A30Ta anokeua He 6onee 0,25

Yrnesogopoabl npegernbHble C1-Cs

He 6onee 3,01
(McknoYan meTaH)

A30Ta okeunpg He 6onee 0,09
* Mpoaykumen onsa pacyeTta yaenbHbIX 3HAa4YEeHUI TEXHOMOMMYECKNX MokasaTenen Ans OaHHOro atana
angetca [MHI, nepepaHHbI Ha rasonepepabatbiBatowmn 3aeBog, M [HI, ucnonb3oBaHHbIA Ha
obopynoBaHUKM 1 ycTaHOBKax, obecrneuvmBatowmnx nepegady MHI Ha rasonepepabaTbiBatowuin 3aBog
(t/ron)

TexHonornyeckme nokasaTenu onpeaenstoTcss Ha OCHOBaHWM  OTHOLUEHUS
rodoBbiX [aHHbIX MacCbl BbIOPOCOB 3arps3HAOWMX MapKepHblX BelwlectB (B
Knnorpammax) OoT OCHOBHOIO npuMmeHsieMoro obopyaoBaHua npu nepegade AobbIToro
MHI Ha rasonepepabartbiBaloWwnin  3aBod, C YYETOM YCTAHOBIIEHHOW 3amnopHO-
perynupylowien apmaTypbl, B 3aBUCUMOCTU OT KOHKPETHbIX YCIOBUW NpeanpuaTna (3a
ncknrodeHnem obopygosaHus, ncnonbdyemoro B HAT 7 «[ogrotoBka HedTw, rasa u
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BoAbI» AaHHoro CrnpaBoyHUMKA), K CymMMe roaoBblx nokasatenen NMHIT, nepeaaHHoro Ha
rasonepepabarbiBatowmi 3aBog, v [NMHI, mcnonb3oBaHHOro Ha o6opyaoBaHUM W
yCTaHoBKax, obecneymBaroLmx nepegady (B TOHHax).

HAOT 15. Ucnonb3oeaHue nornymHo20 HeghmsiHo20 2a3a Osisi M0020MoeKuU
He¢pbmu

[aHHas TexHonorus BkrtoyaeT B cebsi npumeHeHne MNHIT B kayecTBe Tonnmea ans
NnoaroToBKM HedTU, C UCNOSb30BaHNEM MNYTEBbIX NoAorpeBaTtesien, nedyen nogorpesa
HedTH, cenapaTopoB CO BCTPOEHHLIMWU HarpeBaTensmMu.

TexHonorndyeckme nokasatenu ana TexHosorm wucnonb3oBaHus [MHE  ans
NnoaroToBkn Hed TN NnpuBeadeHbl B Tabnuue 5.9.

Tabnumua 5.9 — TexHonoruyeckune nokasatenn ansa HAOT wucnonb3oBaHus
NONyTHOro He(pTAHOro rasa ans NoAroToBKU HEPTU
HavnmeHoBaHue 3arpasHaoLLero TexHonornyeckmmn nokasatens (yaensHoe 3Ha4YeHune),
BelllecTBa Kr/T npogykuum (rog)*
Cepbl gnokeng, He 6onee 48,02
Yrnepoga okcng, He 6onee 45,72
A3oTa anokecug He 6onee 35,15
A3oTa okcug He 6onee 5,65
MeTaH He 6onee 4,37
* I'Ipo,u,yku,meﬁ ONnA pacydeTa yaerbHbIX 3HAYEeHU TEXHOIIOTMYECKMX NoKasaTenemn anga AaHHOro atana
asnseTcd [NHIT, ncnonb3oBaHHLIN B Ka4ecTBe TONNMBa Npu NOAroToBke HedTu (T/roa).

TexHonornyeckne nokasatenu onpeaensitoTcd Ha OCHOBaHMM OTHOLUEHMUS
rogoBbIX [AaHHbIX MacCbl BbIOPOCOB 3arpsA3HAKOWMX MapKepHbIX BewecTB (B
Knnorpammax) oT OCHOBHOro obopyaoBaHusi, NPMMEHAEMOro Npu NoaroToBke HedTH, C
YYETOM YCTaAHOBIIEHHOW 3amnopHO-perynupylowen apmatypbl B 3aBMCUMOCTU OT
KOHKPETHbIX YCNOBUIN NpeanpusaTnsa (3a uckniodeHnem obopyaoBaHus, UCNOSb3yeMoro B
HOT 7 «[logrotoBka HedpT, rasa u BoAbl» faHHoOro CnpaBo4vHMKA), K rO4OBbIM
nokasatenam lNMHIT, ncnonb3oBaHHOrO B KayecTBe TONMMBa Npu NOArOoTOBKE HedhTw (B
TOHHaXx).

HAT 16. Ucnonb3oeaHue nonymHo20 HeghmsiHO20 2a3a OJisi mpaHcrnopma
Hegpbmu

[aHHasa TexHonorna BkN4YaeT B cebs ucnonb3oBaHne [MHIT B kavecTtBe
CXKuraemoro TonnmMeBa npu nogorpeBe HedpTU M HedTerasoBOASHOW XWOKOCTU OIS
obecneyeHus ee TPaHCNOPTUPOBKN.

TexHonornyeckme nokasatenn anga TexHonormm wucnonb3oBaHua [MHI ons
TpaHcnopTa HedTK npuBeaeHsbl B Tabnuue 5.10.
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Tabnuua 5.10 — TexHonornyeckue nokasatenu ana HOT TpaHcnopTa HepTw

HanmeHoBaHwWe 3arpsasHsoLwero TexHonorn4yeckmmn nokasatens (yaensHoe 3HaYeHue),
BelllecTBa Kr/T npoaykuuu (rog)*
Yrnepoga okcng, He 6onee 12,09
A3oTa guokeng He 6onee 4,06
A30Ta okcup, He 6onee 0,66
MeTtaH He 6onee 0,09
Cepbl guokeng He 6onee 0,0015
* Mpogykumen ans pacyeTta yaernbHbIX 3HaYEeHUN TEXHONMOMMYECKMX NokasaTenen ons AaHHOro atana
asnsaetca MHIM, ncnonb3oBaHHLIN B kadecTBe Tonnuea (1/roq).

TexHonormyeckne nokasatenu oOnpeaensiTca Ha OCHOBAHUW OTHOLUEHUS
rogoBbIX [AaHHbIX MacCbl BbIOPOCOB 3arpsA3HAKOWMX MapKepHbIX Bewects (B
Knnorpammax) oT OCHOBHOro obopyaoBaHus, NPUMEHAEMOro npu nogorpese HeddTU m
HeddTerasoBoAAHON >XUAOKOCTU, C YYEeTOM YCTAHOBIIEHHOW 3anopHO-perynupyroLLen
apmatypbl ana obecneyeHus [JanbHeWwen TPaHCNOPTUPOBKU, B 3aBUCMMOCTU OT
KOHKPETHbIX YCNOBUIN NpeanpuaTna (3a uckniodeHnem obopyaoBaHus, NCNOSb3YyeMOro B
HOT 7 «[logrotoBka HedpT, rasa u BoAbl» faHHoOro CnpaBo4vHMKA), K rO4OBbIM
nokasartenam MNHI ncnonb3oBaHHOMO B KAYECTBE CXMUraemoro Tonnmea (B TOHHaXx).

5.2.4. TexHono2uu noddep)kaHusi nyacmoeo20 0aesieHus1 (3aKka4yka eo0bl 8
nnacm)

HAT 17. ModdepkaHue nnacmoeo20o daesieHusl (3aka4yka e0o0bI 8 nsiacm)
HOT BknovaeT meTton pas3paboTkn HETAHbIX MECTOPOXAEHUN, NO3BONSHOLLMIA

obecneunBatb BbICOKME Tekywme [ebntbl HedTAHbIX CKBaXWH noagepXaHnem
NnacToBOro aBriEHMsSI 3aKaykon BOAbl B NNACT, C LENb0 BbITECHEHUS HETH K 3a60t0
A00bIBAOLWMNX CKBaXMH M OOCTMXKEHUS MOBbLILEHHONO OTOOpa M3BNEeKaembiX 3anacoB
HeqTK.

TexHonornyeckne nokasatenu ansa 3akayku sogbl B nnact ansa MNA4 npuseaeHsl B
Tabnuue 5.11.

128



UTC 28-2021

Tabnuua 5.11 — TexHonornyeckne nokasatenu ana HOT 3akaykm Boabl B nnacT
ans MAon

HanmeHoBaHue 3arpA3HdmoLulero selecrtea

TexHonorn4yecknmn nokasatens (yaensHoe 3Ha4YeHue),
Kr/T npoaykuuu (rog)*

MeTaH He 6onee 4,1139

Yrnepoga okeng, He 6onee 0,1440

Yrnesogopopnbl npegenbHble Ce-Cio He 6onee 0,1440
Yrnesogopogabl npeaesibHble C1-Cs

(McknoYaa meTaH) He 6onee 0,0828

A30Ta anokena He 6onee 0,0108

CepoBogopoa He 6onee 0,0055

A30Ta okenpg He 6onee 0,0023

* Mpoaykuunen ans pacyeTa yaenbHbIX 3HAYEHUA TEXHONOMMYECKMX nokasaTtenen Ans AaHHOro atana
ABMNsieTCA 3akayaHHasa B nnact Boga (t/ron).

TexHonornyeckme nokasaTenu OonpeaenstoTcss Ha OCHOBaHMM  OTHOLUEHUS
rogoBbIX [AaHHbIX MacCbl BbIOPOCOB 3arpsA3HAKOWMX MapKepHbIX BewecTtB (B
Knnorpammax) oT OCHOBHOro obopygosaHust cuctembl MO meTogom 3akadku BoAbl B
nnacT, C y4eTOM YCTaHOBNEHHOM 3anopHO-perynupytoLLen apmaTypbl, B 3aBUCMMOCTU OT
KOHKPETHbIX YCNOBUIN NpeanpuaTnsa (3a UcknioveHnem obopyaoBaHust, UCNOSb3YEMOro B
HOT 7 «[lMogrotoBka HedTn, rasa um BoAbl» AaHHOro CnpaBo4vHMKA), K rO4OBbLIM
nokasaTerniaM 3aKka4aHHOW B NnacT BoAbl (B TOHHAX).

5.2.5. TexHono2uu Mopckol Ao6bI4u

HAT 18. Jobbivya yarneeo0opo00oe8 Ha MOPCKUX HegbmsiHbIX naamgopmax
HAOT BkntoyaeT meToq A00bIYM YrNeBogOPOA0B HA MOPCKOM M OKEAQHCKOM Lenboe

C MCNOSMb30BaHNEM MOPCKMX HEPTAHbBIX NNnaTopm.
TexHonornyeckme nokasaTenu s MOpPCkon Jo6bIYK yreBoaopOAoB (Ha MOPCKMX
HedpTaHbIX NnaTdopmax) npuBeaeHsl B Tabnuue 5.12.

Tabnuua 5.12 — TexHonormyeckme nokasatenu ana HAT mopckon 4obblum HedTH
(Ha MOpCKMX HeTAHbIX NnaTdopmax)

TexHonorn4yeckmi nokasarenbs (yaenbHoe 3Ha4YeHue),
HanmeHoBaHue 3arpA3HdmoLlero selecrtsa -
Kr/T npogykuum (rog)
MeTtaH 1,07
Yrnepoga okcung 1,33
A30Ta anokeua 0,76
A30Ta okeng 0,12
Cepbl gnokeng 0,11

* MNpoaykuuen Ansa pacdeTta yaenbHbIX 3HAYEHUN TEXHONOIMMYECKUX NokasaTenen B JaHHOM npoLecce
aBnsgeTca gobbitas Ha Mopckon nnatgopme HedTb u MNHI (T/roa).
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TexHonornyeckMe nokasaTenn onpeaensitoTca Ha OCHOBaHMM  OTHOLLEHUS
rodoBbiX [aHHbIX MacCbl BbIOPOCOB 3arpA3HAOWMX MapKepHbliX BelwlectB (B
Kunorpammax) oT komnrekca obopyagoBaHWst MOPCKOW NnaTtdopMbl K CyMMeE ro40BbIX
rnokasaresnien nony4yaemMomn NpoayKumm (B TOHHaX).

5.3. Ocobble ykasaHus pacyeTa TEXHONIOrMYeCKUX nokasarenen npu noodbiye
HedTH

B pacyeTbl TexHonormyeckux mnokasatenen no Bblwe ykaszaHHbiM HAOT He
BKMOYEHbl hakenbHble YCTaHOBKM C obopydoBaHMEM B CBA3M C TeM, 4YTO YyyeT
BbIOpOCOB OT gaHHoro obopynosaHusa onpeneneH NoctaHoBneHnem lpaButenscTea
P® ot 08.11.2012 r. N2 1148 «O6 0COBEHHOCTSIX UCYMCINEHNS NraThbl 3a HeraTMBHOE
BO3JENCTBME Ha OKpyXawuyo cpegy npu Bbibpocax B aTtMocdepHbii BO3OyX
3arpsAsHSAOWMX BellecTB, 06pasyowmxca Npyu CKUraHum Ha pakernbHbIX YCTaHOBKax
n (MNn) paccemBaHuMM MOMYTHOrO HedTAHOro rasa» (Bmecte c «[lonoxeHvem 06
0COBEHHOCTSAX UCUYUCIIEHMA NNaThl 3@ HEraTMBHOE BO3AENCTBME Ha OKPYXatoLLyto cpeay
npy Bblbpocax B aTMOCMEpPHbIM BO3OYX 3arpA3HAOLLMX BeLlecTB, obpasyromnxcs npu
CKUraHMM Ha pakernbHbIX YCTaHOBKax M (Unv) paccemBaHuMM MOMNYTHOMO HeTAHOro
rasa»). YkasaHHoe [locTaHOBNeHWe HanpaBfeHO Ha COKpalweHue 3arpsi3HeHus
aTMocdepHOoro Bo3ayxa BblbpocaMmu 3arpasHALWLNX BELWECTB N COKpaLLeHUss aMUCCUn
NMapPHUKOBBIX ra3oB, MPU CXKUraHUN Ha dakeNbHbIX YCTaHOBKaxX U (Mnn) paccemBaHum
MHI v onpepenseT npefenbHO AOMNYCTUMOE 3HAYeHWe MokasaTensd CXUraHus Ha
(hakerbHbIX ycTaHOoBKax 1 (unu) paccemsanus MNMHI.
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Paspen 6. lNepcnekTuBHbIE TEXHOMOMUMU

Pasgen 6 cogepXuT nepevYeHb M OnucaHue NepCrnekTUBHbIX TEXHOMOrnn, K
KOTOPbIM OTHOCATCS TEXHOSMOrMK, Haxogswmecs Ha CTaguum  MNPOMbILLNEHHOO
BHEAPEHMUs, KOTopble CNocobHbl o6GecneynTb YpOBEHb 3alUUTbl OKpYXKatowen cpeabl
Bbille YPOBHSA 3awuTbl, onpegeneHHoro HAT, a npy ogMHakoBOM YpOBHE 3alluUThbl
crnocobHble 06ecneunTb CHUXKEHNE NPON3BOACTBEHHbLIX 3KOHOMUYECKNX 3aTpar.

OnncaHne nepcrnekTUBHbIX TEXHOMOMMN NpUBEOEHO B COOTBETCTBME C
FOCT P 56828.1-2015 «Haunydwme  pocTynHble  TexHomnormn.  MeTtoanyeckne
pekoMeHZauum Mo OMUCaHUK NEPCMNEKTUBHbLIX TEXHOMNOMMM B MHGOPMAaLMOHHO-
TEXHUYECKOM CNPaBOYHMKE MO HAUITYYLLUM OOCTYMNHBbIM TEXHONOMMAMY.

TexHonornuu, KOTopble MOryT CYUTATBLCA NEePCnekTUBHLIMU B HedbTeaobbIBatoLLen
oTpacnu, npuBeaeHobl B Tabnuue 6.1.
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Tabnuua 6.1 — NepcnekTMBHbIE TEXHONOMMN A00bLIYM HEDTH

TexHonorus

OnucaHune

J[locTuraemble aKonormyeckue
npevmyLLecTBa

CTteneHb npopaboTku

HeTpagmuuoHHble MeToabl
yBeNnu4YeHns HedpTeoTaaum

GlassPoint:

ConHeyHble naporeHepaTtopbl, BblpabaTbiBatoLme
ropsidnini Nap BbLICOKOrO AaBneHus ONsi 3aKavkm B
nnacT: anMuvHMeBble 3epkana, YCTaHOBMEHHble
BHYTPM CTEKIAHHOW TENNULbI, OTPaKAKT COSNTHEYHbIE
ny4n B HanpasreHun Gonnepa Ans Harpesa BoApl; B
HOYHOE BPEMSsi UICNOSb3YTCHA ra3oBble reHepaTopbl.
GloriEnergy:

TexHonorns akTMBauum NPUCYTCTBYKOLWMX B nnacTe
OakTepun ¢ Uernbio yBENMYEHUS NOABMKHOCTN HETH
N NoBbILWEeHUS 3PPHEKTUBHOCTN BbITECHEHUS

GlassPoint:

OKOHOMMSA Ha onepaLMOHHbIX 3aTpaTax
6narogaps cHwxeHuto (oo 80 %)
pacxoga npupogHoro rasa, CKMraemoro
AN Harpesa 3akayMBaemMoro napa.
CokpaleHue BbibpocoB CO; 1 NOx
GloriEnergy:

[JononHutenbHoe BoBneyeHue 9-12 %
reonornyeckmnx 3anacos.
MuHumaneHoe
obopynoBaHus.
Bo3moxHOCTb aganTaumm K ycrioBusim
nnacra

KOnn4ecTtBo

[NnnoTHbIE NPOEKTHI

MobunbHble MOAYIbHbIE
KOMMNMekcbl Ana  nonyvyeHns
TOBapHOro NVKBMOHOrO

npoaykta n3 MNHr-

MobunbHble MOAYIbHBIE KOMMNEKCHI A1 MOMy4YeHUs
TOBApPHOro NnkBmMaHoro npogykTta ma MHr.

MobunbHbIN, MOAYIbHBIN 610K OTOEH3MHMBAHUS rasa
no Npou3BOACTBY XUAknx yrnesogopogos u3 MHI ana
MOBbILIEHUS YPOBHS pauUMOHarNibHOro MCNOMb30BaHUA
yrnesoopoaoB

TexHonormss  Mo3BonsieT  MOBbLICUTb
ypOBEHb paLMoHanbHoro
MCNoNb30BaHUs rasoobpasHbix
yrneBoaopoAdoB, MyTEM  COKpalLeHUs
TEXHONOrMYeCcKmX noTepb HedTH
(Bo3Bpat B A06bIvy XKUOKMX

yrneBoAopoAoB M3 MONyTHOro rasa),
NMOArOTOBKM ra3a K ero Ucrnornb30BaHWIo
ANa  BblpabOTKM  3MEeKTPO3HEeprun Ha
ra3ornopLliHeBbIX M ra3oTypOUHHbLIX
3NEKTPOCTaHUMSAX, COKPaLLEHUS YPOBHSA
BbIOPOCOB  BpefdHbIX BELECTB  Mpu
CXKMUraHUW HENOAroTOBMNEHHOrO rasa.

KOHCTpyKUMM  yCTaAHOBKM  ABMSIKOTCA
MOAYMbHbLIMK nnm MOBWMbHBIMMY,
ObICTPOMOHTUPYEMBIE; nerko
OEMOHTUPYIOTCA U TPaHCNOPTUPYIOTCH

06bIYHbIMM TpaHCNOPTHbLIMU
cpeacTeamm
B ocHOoBe TexHomnoruM noaroTOBKM

NEXUT NPOLLECC OXNaXOeHUs rasa xoro-
OWITbHOW MaLWHOW € nocnegyowmnm

TexHonorusa
BHegpeHa Ha
NPOMBbILLUNIEHHOM
ypoBHE
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TexHonorus

OnucaHune

J[locTuraemble aKonormyeckue
npevmyLLecTBa

CTteneHb npopaboTku

pasgeneHvem, nokasaswun cebsa Hau-
6onee aHeproadeKTUBHLIM N YHUBEP-
canbHbiM. B kKauyecTtBe xonogunbHOW
MalWHbl MPUMMEHeHa WHHOBALMOHHasA
MallMHa CO CMeCeBbIM XnajareHTom,
obnagatowas nNoOBbILEHHON  3Hepro-
3PPEKTMBHOCTLIO M MOBbILLIEHHOWN
KOMNakTHOCTbIOKOHCTPYKUMA aBnsieTcd
MOAYNbHOMN.;

®PyHKUNOHNPOBaHNE Komnnekca
obecne4nBaeTcs aBTOMaTM4eCkn B
LLUIMPOKOM AnanasoHe N3MEHEeHNS
napameTpoB CbIpbSl.

B KOHCTpyKLMK MCNonNb3yeTcsl BbiCOKas
[Oonsi  KOMMOHEHTOB  OTEYECTBEHHOIO
npou3BoacTBa.

TexHonorna aBnseTca yHuBepcasibHOMN,
3HeprosddEKTMBHON C  HEBbLICOKOW
CTOUMOCTbLHO.

Mo cpaBHEHWO C  W3BECTHbIMMU
pelweHnamn obrnagaeT yMeHbLUEHHbIMN
rabapvtamu 1 maccon obopyaoBaHUs

Mcnonb3oBaHue
LEHTPOOEXHbLIX  HAcoCoB C
3HEpProaddEeKTUBHbLIM
JN3aHOM B CUCTEME Mo
3akadyke pabodero areHta B
nnact

MogepHusaumsa npPOTOYHOM YacTu LEHTPOOEXHbIX
HacocoB

Obecne4yeHne  BbICOKOro/mMakcumarb-
Horo Kl B Tpebyemom AananasoHe
XapaKkTepUCTUKM

TexHonorusa
BHegpeHa Ha
NPOMBbILLUNIEHHOM
ypoBHE

YnasnueaHue, TpaHcnopTK-
poBKa, XpaHeHue 7]
NCNONb30BaHWE  YIIEKUCOro
rasa NPOMbILLUNEHHbIX
00BbeKTOB

PaspaboTka TEXHOMOrMYECKON CXeMmbl, CO3gaHue
KomMnnekca TEXHOMNOrMYeCcKnX yCTaHOBOK no
ynaBnuBaHnto 1 nogrotoeke CO,,  cospaHue

NHPPaCTPYKTYPHbIX O6GBEKTOB MO TPaHCMNOPTUPOBKE M
3akayke CO; B nnacTbl HedpTerasoBbIX
MECTOPOXAEHMI, NMOO BOAOHACHILWEHHbIE TOPU3OHTHI
Ons uenen ysenuyeHnsa HedpteoTaauum nNracToB

CnocoGCTBYeT BbIMNOMHEHMIO 3a4ad no
nexkapboHusaumm POCCUINCKON
NPOMbILLNIEHHOCTN, obecneunBaeT
YPOBEHb 3aLLMTbI OKpYKatoLLEen cpeapl

MpeueneHTsl NoO
paboTte ¢
NPOMBbILLUNEHHBIMW
Bblopocamn CO»
CTOPOHHUX
amuTeHToB B PO
OTCYTCTBYHOT.
NmeeTcsa onbIT
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[ocTuraemble akonornyeckmne

TexHonorus OnucaHue CTteneHb npopaboTku
npemmMyLliecrtea
NOArOoTOBKK U
3akaumaHusa CO-
ang uenemn
yBermyeHus
HedTeoTAaun Ha
obbektax B Cepbum
MoOHUTOPWHI BTOpM4yHOM | PaspaboTka u peanusaumsi komnnekca meponpuatnin | CnocobcTByeT BbINOMHEHUIO 3adadv no | [NpeueneHTbl No
ammccum CO, B npouecce | N0 MOHMTOPUHrY 3akavku CO, B npurogHble nnactbl | AekapboHusauum POCCUNCKON | XpaHEHNIO
peanusaumMm  KnUMaTU4eckux | HedpTerasoBbIX MECTOPOXOEHNI nmMbo | NPOMBILLITEHHOCTH, obecneunBaeT | Bbibpocos CO-
MEeponpuUATUA MO 3akadke W | BOOOHACLILEHHbIE FOPU30HTbI (NnpoBeaeHVe | ypoBeHb 3aluUTbl OKpYXKatloLen cpedbl | CTOPOHHMUX
xpaHeHuto CO, reodn3n4ecKknx MCcrieaoBaHuim, MUKPOCENCMUYECKNIA amuTeHToB B PP
MOHUTOPUHI  3KCMnyaTaumMm MOA3EMHbIX XPaHUIuLL OTCYTCTBYIOT

COy)

MoayneHble YTTH

Tunuzauua 1 yHUUKauma GroYHO-MOLYIbHbIX
YCTAHOBOK MOArOTOBKM HeMdTUM C LENbl YCKOPEHUS
CPOKOB  peanu3auum  MNpPoeKToB  KanuTanbHOro
CTpouTENnbCTBA.

TunoBble NpoeKkTHble peweHns u Tunosas K[ Ha
6noyHo-moaynbHble YITH npoussogutensHocTsio 0,5,

CokpaweHne B cpegHem Ha 10%
3atpart Ha NpoekT K Ha 25 % 3aTtpar Ha

cbopky obopyaoBaHus Ha
CTPOUTENBHOW NSiowagKe.
CokpalleHve  CpoOKOB  peanusauuu

MPOEKTOB KanntarnbHOIo CTPOUTENbLCTBA

Bbinyck ntoroson
pedakuumn TMNnoBom
OOKyMeHTauum

TupaxuvpoBaHue B

1un1,5mnH T/rog no 10 mecsueB KOMMaHUn

MpegHasHayeH Ana npegoTBpalleHns U cHuwkeHus | pomsBogutens  obopypoBaHua - | Mpomssogutens —

0bpa3oBaHum acganstocMmorionapaduHoOBLIX | pe3naeHT Poccuinckon degepauum. «MTI1K Texnpom

OTIIOXEHUI, KOKCOOOpasoBaHMA W  UHbIX BWOOB | YBENUYEHME MeXouucTtHoro nepuoga | BHIM».

OTNOXEHUA, B TOM 4MCMEe COMen XeCTKOCTM Ha | paboTbl obopyaoBaHud, obecnedeHue | YcnewHo
OIEKTPOHHBIN BbIKMOHbIX JIMHUAX CKBaXkunH, no cteony Tpyd HKT, B | acpdekTnBHOro TennoobmeHa, | NpoBeAEHb! OMNbITHO-
npeobpasoBartenb BA3KMX | nnTte HKT, Ha NNHUN MaHudonbaa, | CHKEHNE n3gepKek Ha NCNoSib3oBaHNE | NPOMBbILLSIEHHbIE
xungkux cpeg «WTOPM VYKI | TexHonorndecknx TpybonpoBogax, Ha nedax W | UHIMBUTOPOB CONEOTOXEHNI ucnbitaHua (Or)

HIM»

yCTaHOBKax HarpeBa HedpTn 1 HedpTenpoayKToB (Ha/B
3MeeBUKax, y4yacTkax TenroobmeHa Ha >KapoBbliX
Tpybax n T.4.), TENN00O6MEHHOM N TEXHOOMMYECKOM
obopynoBaHum (KoTnbl, 6ornepbl, TeNNOOOMEHHMKN,
naporeHepartopb! 1 T.4.)

Ha OHC c YTICB

Cucrema wusmeputernbHas Konu-
YeCTBa >XWOKOCTU B pesepByapax
MTG (nm6o aHanorm)

MpegHasHavyeHbl ONg M3MepeHus Maccbl, obbema,
YPOBHS, MMNOTHOCTM U TemnepaTypbl HedTH,
HedTeNpoayKTOB 1 APYrnX XXUAKOCTEN B pe3epByapax

MMoBbIWEHNE TOYHOCTU
N3MEpPEHUI.

CokpalleHne KonuyecTBa WU3MepPEHUI
YPOBHEW B pes3epByapax B PYyYHOM

npoBOOUMBbIX

YcnewHo npose-
aeHbl OMNM Ha 0bb-
ektax LUMNC v NCrl
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TexHonorus

OnucaHune

J[locTuraemble aKonormyeckue
npevmyLLecTBa

CTteneHb npopaboTku

BEPTUKasbHbIX CTalbHbIX.
MeToq U3MepPEHUN

PeanunayeT KOCBEHHbIN

pexume. BoO3MOXHOCTb onpegeneHus
fGonbluero KonuyectTsa napamMeTpoB C
NCNonNb30BaHMEM OAHOW CUCTEMbl B
aBTOMATMYECKOM  peXume:  YPOBHU
B3NMBa,  YPOBHMU pasgena  das,
Temnepatypa cpegbl B PasfnYHbIX
TOYKax, NIoOTHOCTb a3 (HedpTb, BOAA)
npy pabounx ycnoeusx, MaccoBas 4ons
BOAbl B HE(PTSHOM YacTu

FeoxMMuyeckme  TEXHOMorum
KOHTPOsi BbIpaboTkM 3anacos

HoBasi TexHomnorusi yyeta BblpaboTku 3anacoB Mnpu

COBMECTHOM aKcnnyatauuuM nnacTtoB. [lonyyaemas
MHdopmMaums Ha nopsaok nosbillaeT
WHAOPMATMBHOCTL B Mpoueccax MOHUTOPUHra

pa3paboTkn mecTtopoxdeHuin. lNoBblilleHne KadecTBa
y4yeTa BblpaboTku

PecypcHas apdekTUBHOCTb

OnTumanbHble mMeToabl
OYUCTKM Npn3aboONHON  30HbI
(Or3) nnacra

OddHEeKTBHOCTL AOCTUraeTCs 3a cyHeT NPUMEHEHUS
BbICOKOA((EKTUBHLIX TEXHOMNOrMn, 4to obecneunt
15 % npwupocT gononHutenbHon obbiim ot Ol3um
nosblleHne adhdpekTneHocTn obpadoTok Ao 85 % 3a
cyeT BHeApPEHMs MeToauk u Gornee KavyeCTBEHHOro

PecypcHas apdekTUBHOCTb

nogbopa KaHOMAATOB, COCTaBMNEHWUs  AW3aNHOB,
noabopa TEXHONOorni
HnarHocTtuka BHYTpeHHero | CHuxeHune 3aTpar Ha PEKOHCTPYKUMIO | Jkonornyeckas, pecypcHas
3aLNTHOro NOKPbITUSA | TPYOONPOBOAOB C BHYTPEHHUM MOKPbLITUEM, 3@ CYHET | aPPEKTUBHOCTD.
NMPOMbICINOBbLIX TPYOONPOBOAOB | BO3MOXHOCTU ONpeaendaTb TeXHU4YeCcKoe cocToaHme 1 | MuHnmmnsaums akonorn4eckoro yuwepba
C MOMOLBI BHYTPUTPYOHOro | NPOANSATbL NPOEKTHLIN pecypc TpybonpoBoaoOB 32 CYET  CHMXEHWs  Konu4yecTtBa
nHanKaTopa KayecTBa npopbLIBOB TPy6onNpoBoaoB
NOKPbITUN
MAB-nonnmepHoe 3aBogHeHne | lMpoekTt HanpaeneH Ha paspabotky cmecu [1AB, | PecypcHas 3 PEKTUBHOCTD.
obGecneuymBatoLLlero  CHWXeHue  ctommoctn  npu | NpumeHeHne TEXHOMNornu MAB-
HEeOBXOOUMBIX TEXHONMOMMYECKUX KPUTEPUSAX, YTO | NOSIMMEPHOrO 3aBOOHEHWS MO3BOMMUT
CroCOOCTBYET CHWXXEHWIO OMepauMOHHbIX 3aTpaT | OLEHOYHO WU3BMeYb  AOMOSTHUTENbHO

TexHonorun [AB-nonumMepHOro 3aBOAHEHUS NpU
peanusaumm npoekTa

19 % reonornMyeckux sanacos
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[ocTuraemble akonornyeckmne

roperioyHoe YCTPOWCTBO C ABYMSI KOaKcuarbHbIMU
connamu, Tpemst AeXYpPHbIMU ropenkamMu, LUToM Ans
9KpPaHMPOBaHUS U TMOIMOLWEHMS  3BYKOBOMO U
TEennoBoro N3ny4eHus. KoHcTpykums
npegycmatpuBaeT MepekrnioyeHne Ha paboty B
pexvmMe OAHOro conna Ans onTUMmsauumn paboTbl Ha
MarnblX pacxogax, a Takke peryrnvMpoBKy pacxoaa
Yyepes BHELUHUIN KOHTYP.

3P EKTMBHOE CXUraHue rasa, Xnakux
yrneBogopoaoB v Boabl 6e3 BbinageHus

ocagka n obpasoBaHus gbima

TexHonorus OnucaHue CTteneHb npopaboTku

npemmMyLliecrtea

MpumeHeHne ckpenepa | OnTMMmsauusa NpoBedeHMst PEMOHTHbIX paboT B | PecypcHas adhdekTMBHOCTb

MeXaHN4eCcKoro C | CKBaXKMHaX nocpeacTsoMm UCKITHOYEHNSA

yBeIrMYeHHbIM BHYTPEHHUM | AOMOMTHUTENBHON CNYCKO-MOABLEMHON onepauun

AnameTpom

Mcnonb3osaHue F®Y npegHasHavyeHa AONS CKUraHUs CKBaXXMHHOTO | YMeHbLUeHue HeraTMBHOro

nepcnekTMBHOM dnonga ¢ MNOBbIWEHHBIM  cooepXXaHUeM >KUOKOW | BO3AENCTBUA Ha OKpYXalLlylo cpeay.

ropusoHTanbHon  pakenbHown | dhasbl. KoHcTpykuma FdY 1 3anoxeHHble B Hee

ycTaHoBku (DY) [aHHoe oOopygoBaHne npeactaenseT cobon | hmanyeckme npuHUUnbl obecnevmBatoT

MaszonpowHeson npusoa LIHC

TexHonorns ocHoBaHa Ha nepegayvye KMHETUYECKOM
3Heprun aBuratenst BHYTPEHHEro cropaHust Ans
BpalLlleHNs poTopa HacOCHOro arperaTa, T.e. 3a cyeT
CXKUraHmsa NOMnyTHOro rasa B ABuUraternie BHYTPEHHUro
cropaHus, nytem nepegayun BpawatenbHOro MOMeHTa
yepe3 MOBbLIWAKLWNA  PEayKTop MpUMBOAUTCA B
asmxeHne potop HA UHC. 3a cuet npumeHenns HA
UHCHIT1Y pocturaetcs ytunusauus MNHI, skoHoMmus
NCMOb30BaHUS SMNEKTPO3HEPrUK, OTKa3 OT onnaTtbl
CyTOK npokaTta YOUH

PecypcHas apdekTUBHOCTb

cenapauuna rasa

Kk noctaBke B ECI

HuskotemnepatypHas lMo3BonMT  OCywWecTBUTb  NOAFOTOBKY MonyTHOro | PecypcHasa adhdekTMBHOCTb
KOoHOeHcauuns HedpTAHOrO rasa K MNOCTaBke B €OWHYI CcUcTtemy

rasocHabxeHus
HuskotemnepartypHas lMo3BONNT OCYLLECTBUTL NOArOTOBKY NPUPOAHOro rasa | PecypcHasa adhdekTMBHOCTb

OrpaHnyeHue rasonpuTtoka -
TEXHUKO-3KOHOMUNYECKM

onTUmanbHble CUCTEMbl Ans
©0opbLOLI C razonposiBNEHNAMM B
FOPM3OHTASbHbIX CKBaXXWHaX U

O PEeKTUBHOCTL: COrMAacHO 3KCMEPTHbIM OLEeHKaMm
BHEZIPEHNE TEXHOMOrMn OrpaHuYeHns rasonpuroka
no3BonuT yBennunTb 4obbidy YB Ha 0,1 %
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[ocTuraemble akonornyeckmne

TexHonorus OnucaHue CTteneHb npopaboTku
npemmMyLliecrtea
rOPU3OHTaNbHbIX CKBaXXMHaX C
C MHOrocTagumHbIMu
rmgpopaspbiBamMmu nnacra,
NpobypeHHbIX B  HedTAHbIE
OTOPOYKM
Crabunmsauns rasosoro | [lo3BonuT npomusBectn nepepaboTky rasoBoro | PecypcHasa apdekTMBHOCTD
KoHAeHcaTa M | KOHOeHcaTa B MPOAYKTbl: CTabWMbHbLIN  ra3oBbIN
dpakynoHuposaHue LLUPJTY KOHOEHCcaT, areHT CMeLLMBaKLLEro BbITECHEHWS.
TexHonornm GeantogHbix | CornacHo  3KCMEPTHbIM  OLEHKaM,  BHeApeHue
BbICOKO3(EKTUBHbIX TEXHONMOMMN  MO3BONUT  CHU3UTb  OMEepaLMOHHbIE
cnocoboB otaeneHuna | 3aatpatbl 4o 5 %
nonyTHo4oObIBaEMOW BoAbl.
TexHonorus CornacHoO  3KCNepTHbIM  OUEHKaMm, BHeApeHue
aBTOMaTMU3MPOBAHHON TEXHONMOMMN  MO3BONUT  CHU3UTb  OMEepaLMOHHbIE
TpexdasHom 3atpaTtbl 40 1 %
MYNbTUN3MEPUTENBHON
YyCTaHOBKM Ha OCHOBEe
HEWTPOHHOIoO 30HANPOBaHUS
TexHonornsa gobblum HedpT M3 | CornacHo  SKCMEPTHbIM  OLEHKaM,  BHegpeHue
ManogebuTHbIX TEXHOMNOMMN  MO3BOSMIUT  CHU3UTb  OMepauMOHHbIE
HepeHTaberbHbIX CKBaXWH 3atpaTtbl 4o 2,4 %
TexHonorus npuMmeHeHus | CornacHo  3KCMEPTHbIM  OLEHKaM, BHeapeHue
KOMMOHOBKM  OOHOBPEMEHHO | TexHosnormm OP[O3 no3BonuT yBENUUUTb TEKYLLYHO

pasgenbHon Ao6bluM 1 3aKayku

Ao6bivy YB Ha 3,7 %

TexHonornsa cuHTEe3a kuakux | CormacHo  3KCMEPTHbIM  OLEHKaM, BHegpeHue

YB TEXHOMOMMM  MNO3BOMUT  CHU3UTb  OMepauuoOHHbIe
3arpaTbl 40 5 %

TexHonornsa cmewmnBarowieroca | CormacHoO  3KCMEPTHbIM ~ OLEHKaM,  BHeOpeHue

BbITECHEHUS - 3aKayka | TEXHOMOrMmM NO3BONUT YBENUUUTL J06bLINY YB 10 9 %
YrneBOAOpPOAHbIX  rasoB B

nnact

AdpekTmBHasn TexHonormsi | CornacHo  9KCNepTHbIM — OLEHKaM,  BHeApeHue

00paboTkM nNpmn3abonHOM 30HbI
nnacra

TEXHOMOrMN MO3BOSNUT YBEMUYNUTL TEKYLLYH O00bIvy
YB Ha 3 %
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TexHonorus OnucaHue CTteneHb npopaboTku
npemmMyLliecrtea
MaporeHepatop  MOOWIBHLIN PecypcHas adbdekTUBHOCTb (CHUXEHME
Mna33-250YLU onepauuoHHbIX  3atpaT (oTka3 oT
apeHabl TEXHUKK)
CTpouTensCcTBO U NpUMEHeHne Jkonornyeckas 3PP EKTUBHOCTb.
BOJOBOJOB BbICOKOIO BoipaxaeTcsa B NOBbILLEHUN
AaBneHus n3 Tpyo c KOPPO3NOHHOM CTOMKOCTW, Kak
BHYTPEHHUM 3MOKCUAHbIM CneacTBMe  CHUMXEHME  BEepOSTHOCTU
NOKPbITUEM NnopbiBOB U 3arpA3HEHUs 3eMenbHbIX
y4acTKOB
YcTaHoBKa ans OddekTMBHOCTE -  pecypcHas MU
OTOEH3VHMBaHWS  MOMNYTHOro 3HepreTuyeckas (CHWXeHuMe noTepb,
HedpTaHOro rasa NoBbILLIEHNE paumMoHanbHOCTH
NOKanbHOro CNonb30BaHWsi PECYPCOB)
PekoHcTpyKuns 6noka | CHwxKeHne BbIOGPOCOB B CBA3W C M3MeHeHueMm | [ocTuxeHue 3KOMOrM4eckomn n
NoAroToBKM U nepepaboTKM | KOMNOHEHTHOrO COCTaBa MOMYTHOrO rasa 3a CYeT | pecypcHON aEKTUBHOCTHU
rasa C Uuenbo yBenuyeHus | nssnevexus us NI uenesBbix KOMNOHEHTOB Ca+
BblpaboTKM CKMKEHHbIX
yrneBo4OPOAHbIX ra3oB
MogrotoBka HedpT Ha ©Oase | [lo3BonsgeT  3HAUMTENbHO  YCKOPUTH  npouecc
LeHTPOOEXHbIX cenapaTtopoB pasgeneHnss amynbcuMnM  Tuna HedTb-BOAAd, YTO
3HAYUTESNTIBHO  MOBLIWAET  3HEProadPEKTUBHOCTb
npouecca
BHegpeHune YOBH | Pabota ¢ 90%-HbiM cogepXXaHMEM rasa Ha npuveme
npoussogctea NCM-PYC Hacoca - yBennyeHme HapaboTku Ha OTKas
Cuctema 4D cencmunyeckoro | lNpegHasHayeHa AnNs KOHTponst 3 dEKTUBHOCTU
MOHUTOpPUWHra 3aBOAHEHMS | 3aBOAHEHMA MNNacToB M MOHUTOpPMHra npouecca
nracTos BbITeCHEHNS / ahhEKTUBHOIO M3BeYeHna HedTH, a
Takke Ans obecneyeHnss MOHUTOPUHIa LIeNOCTHOCTM
NNacToB-MOKPbILEK W NPeaoTBpaLLEHUS HeLeneBown
3aKa4kn Bogbl
YcTaHoBKa Tepmuyeckon | CokpalleHne 3HepreTM4eckux 3aTtpaT Ha OypeHume | DHepreTndeckas 3(P(PEKTUBHOCTb
yTUnmM3aumm NMOATOBAPHOWM | MOrNOLAILLMX CKBAXKMWH obycnosneHa 9KOHOMMEN
BOAbl C ucnornb3oBaHnem MHI 3NEKTPO3HEPrUN Ha 3akadky un3bbITka
B KayecTtBe Tonnuea noaToBapHOW BoAbl B NnacT
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TexHonorus

OnucaHune

J[locTuraemble aKonormyeckue
npevmyLLecTBa

CTteneHb npopaboTku

BecwTaHroBble  nnyHXepHble
Hacocbl c NOrPY>XHbIM
anekTpoaBUraTenem

MpumeHeHne

NOrpy>XHOro

ANeKTponpmneoaa and obecneyeHuns

MNyHXepHOro Hacoca

NMHenHoro
paboThl

OTcyTtcTBME  3TanoB  KanuTanbHOro
CTpOUTENbLCTBA.

Ob6ecneveHne repMeTMYHOCTU 3a CueT
WCKINIOYEHMST  CaNnbHUKOBbLIX Y3MOB W
YMAOTHEHWUN.

CHwuxeHue aHepronoTpebneHus 3a cHet
NOBbLILWEHNS 3HEProadPEKTUBHOCTN U
CHWXEHUS yAenbHoro pacxona
3NEKTPUYECKON SHEPTUMN.
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3aKknuuTesibHble NONOXEeHUs U peKoMmeHaaunun

MHGPOPMaLUMOHHO-TEXHUYECKUA  CNPABOYMHUK MO HaUyYlWMM  OOCTYMHbIM
TexHonormsam «flobblva HedTU» MOArOTOBNEH B LENAX MNOBbIWEHUS 3(EKTUBHOCTU
TEXHOMOrMyeckoro obecneyeHns opraHMsaumin  HegTerasoBoro Komnnekca B
COOTBETCTBUM C NPUHATBIM Ha coBellaHuM B MuHUCTEpPCTBE 3HepreTukn Poccumckon
depepaumm pewenHvem (npotokon oT 27.03.2019r. Ne 05-20np) u xogaTtancTBOM
MwuHaHepro Poccun B MUHUCTEPCTBO NPOMBILWIIEHHOCTU U Toprosnn Poccunckon
®epepaumm o gocpoyHon aktyanusaumm ATC HAOT 28 (MC-3227/10 ot 20.03.2020 r.).

HacTtoawun CnpaBo4vHMK paspaboTaH C y4eToM NpeanoXxeHun HedTerasoBblX
KOMNaHuMM no akTyanusaumm  MHMOPMALMOHHO-TEXHUYECKMX  CMPaBOYHUKOB MO
HaUIMy4ywuM  OOCTYMNHbIM  TEXHOSIorMsaM B cdpepe HedTerasoBoro KoMmrrekca,
HaxogsaLwmxca B komneteHummn MuHaHepro Poccuu.

Mpu paspabotke CnpaBo4YHMKa PYKOBOLCTBOBANUCL MpaBuriaMy onpegeneHus
TEXHOMOMMM B Ka4yecTBe Hawmyyllen OOCTYNMHOW TEexXHOMormuM, a Takke paspaboTku,
akTyanusaumm un onybnukoBaHus MHGPOPMAaLMOHHO-TEXHUYECKNX CMPaBOYHUKOB MO
HaUNy4LWMM OOCTYMHbIM TEXHOMOIMMAM, YTBEPXKAEHHBIMM NOCTaHOBNEHNeM lMpaBuTenb-
ctBa Poccuinckon ®egepaunm ot 23.12.2014 r. Ne 1458.

MogrotoBka Hactoswero CnpaBodHnka HOT ocywectsnanacs TPl 28,
co3gaHHon npmkazomMm MuHnpomTopra Poccum ot 10.09.2020 r. Ne 3014 ¢ nameHeHusimu,
BBeAEeHHbIMM Npukazom MuHnpomTtopra Poccum ot 18.05.2021 r. Ne 1800.

Ha ocHoBe pa3paboTaHHbIX WabnoHOB aHKeT ObINO NPoBEeAEHO aHKETUPOBAHME
HedpTegoObiBalowmMx npegnpuatui. C6op u obpaboTka AaHHbIX aHKETUPOBAHUSA
HedpTenoObIBaOLLEN OTpPACnM NO3BONUIIM NPOBECTU aHANU3 ypoBHEW BO3AENCTBMS Ha
OKpYy)XalLy cpefy OCHOBHbIX TexHonormn HedpTegobbluM ¢ AanbHENWUM
onpegeneHnem TexHonorum B kayectese HAT.

Ha ocHoBe aHKeTHbIX W nuTepaTypHbIX OaHHbIX, W3Y4EeHUs HOpPMaTUBHOM
AOKYMEHTauUuKn, 3KOSMIOrMYeckMx OT4EeTOB, MMaHOB MOAEpHM3auMm U UHHOBALMOHHOIO
pa3BuTua HedTerasoBblX KOMNaHMKM OblIT NpoBedeH aHanu3 1 cucTemMaTmsauus
nHpopmauumn o HedpTeaobbiBaKOLLEN OTPACNN, O NPUMEHSEMbIX B OTPACNM TEXHONOIUSX,
obopyaoBaHMM,  OCHOBHbIX  3KOMIOTMYECKMX  achnekTax oTpacnu, 3Hepro- MU
pecypconoTpebneHum.

Mo wtoram aktyanus3aumm CnpaBoyHuka HOT «[Jobblva HedTu» Obinn
chopMynupoBaHbl cregyroLlne pekoMmengauum, kacarwmecsa gansHenwen paboTsl Haa
HacToswmm CnpasoyHmkom HOT n BHegpeHns HAT:

— HedTenobbIBaOWMUM NPeanpuUsaTUsIM pPEKOMEHLYETCA OCYLLeCTBNATbL cbop,
cucTemMaTU3aunio U XpaHeHne ceeeHnn 06 YPOBHAX AMUCCUIN 3arpA3HSIOLLNX BELLECTB,
B OCOBEHHOCTM MapKepHbIX, B OKpyXatlllyl cpegy, noTpebneHus Ccbipbs U
3HepropecypcoB, a TaKKe O npoBefeHUN MOoLepHU3auun OCHOBHOMO M NPUPOAO-
OXpaHHOro obopyaoBaHusl, 06 IKOHOMMYECKMX acnekTax BHegpeHua HAT;
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— MWHUMMU3MPOBATbL HeraTMBHOE BO34ENCTBME HA KOMMOHEHTbl OKpYKaloLLeWn
cpeabl NyTeM NpMMeHeHust obwenpumeHmMMbix n otpacnesbix HAT;

— NpW MOAEPHM3aLMMN TEXHOSOMMYECKOTO 1 NPUPOLOOXPaHHOro obopynoBaHNA B
KayecTBe MpUOPUTETHBIX KPUTEPUEB BbIOOpPA HOBLIX TEXHOMNOrMN, obopyaoBaHMUS,
MaTepuanoB criegyet MCnonb3oBaTb MNOBbIWEHNE 3HEProdddEKTUBHOCTM, PECypCo-
cbepexeHne, CHWKEeHWEe HeraTMBHOIO BO3AENCTBUS OOBLEKTOB HedTenobblum Ha

OKpYXKatoLLyto cpeny.

B paspabotke HacTodwero CnpaBovHMKa MNpUHUMAanu ydactue criegyolime
opraHu3auun - YneHbl TEXHUYecKon paboyen rpynnebi:

MwuHnpomTopr Poccuu;

MwuHaHepro Poccuy;

NHXC PAH;

PIrY nedotun u raza (HNY) nmenun .M. INybkunHa;

OIrb0OY PO «THOMEHCKUN NHAYCTPUANbHbIA MHCTUTYTY;

MAO «lMasnpomy;

MAO «lMasnpom HedTbY;

00O «lasnpomHedTb HTLLY;

00O «l"asnpom gobblva YpeHrony;

00O «lasnpom BHNUITA3»;

MAO «JTYKOWNy;

000 «Jlykonn-3anagHass Cnbupby;

OO0 «Jlykonn-HmxHeBOMKCKHEPTbY;

MAO «CyprytHedTerasy;

MAO «HK «PocHedTb»;

MAO AHK «BbawHedTby;

CaxanuH QHepaxun MHBeTcmeHT Komnanu J114.;

MAO «TaTHedTbY;

000 «WUNcTOK»;

00O «JlokopemcTpon».
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MpunoxeHue A
(obsizaTenbHoE)

MepeyeHb MapKepHbIX BeLEeCTB M TeXHONOrM4Yecknx nokasarenem

Tabnuua A.1 — MapkepHble BellecTBa

TexHonornyeckmmn atan gobbium HedhTH

MapkepHoe BeLLeCTBO AJ1si aTMOCHEPHOTO
Bo3gyxa

[o6biva, cbop 1 TpaHCnopT NpoAyKUMM
HeTAHbIX ckBaxuH (HOT 6)

A3o0T1a gnokeung

A30Ta okeunpg

MeTtaH

Yrnesogopoabl npegenbHble C1-Cs
(McknYaa meTaH)

Yrneesogopogbl npegenbHble Ce-Cio

Yrnepoga okcug

MogroToBka HedTH, rasa u Boabl (HOT 7)

A30Ta anokecug

A3oTa okcug

MeTtaH

Yrnesogopoabl npegernbHble C1-Cs
(McknYaa meTaH)

Yrneesogopogbl npegenbHble Ce-Cio

Yrnepoga okcug

XpaHenune HedTn (HOT 8)

MeTtaH

CepoBogopof

Yrnesogopoabl npegernbHble C1-Cs
(ncknroyasa meTaH)

Yrnesogopoabl npeaenbHble Ce-Cio

Wcnonb3oBaHne nonyTHOro HedTsIHOTo
rasa ansi BblpaboTku TENNOBOW SHEPrMK
(HAT 9)

A30Ta aunokecug

A3oTa okcug

MeTtaH

Yrnesogopoabl npeaenbHble C1-Cs
(ncknoyan meTaH)

Yrnepoga okcug

Mcnonb3oBaHue nonyTHOro HePTAHOro
rasa Ans BblpaboTKM aneKTpuy4ecKom
aHeprum (HOT 10)

A30T1a gnokeung

A3oTa okeunpg

MeTaH

Cepbl gmokeng,

Yrnesogopoabl npeaensHble C1-C5
(Mckntovas meTaH)

Yrnepoaga okcug

Vcnonb3oBaHue nonyTHOro HepTAHOIo
rasa 4nsa 3akayku B NracT C Uerbio
nogaepxaHus nNnacTtoBoro gaBneHns
(HOT 12)

A30Ta anokecua

A3oTa okcunpg

CepoBogopos

Yrnesogopogbl npegernbHele C1-Cs
(ncknoyasa meTaH)

Yrnepoga okcung

lMogadya rasa B CMCTEMY MarmcTpasbHbIX
rasonposogos (HOT 13)

A3oT1a gnokeung

A3oTa okeunpg
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. MapkepHoe BeLecTBO Arnsi aTMocdepHOro
TexHonorndeckun atan gobblun HedpTn pkep t Boa,qyf(la G

MeTaH
Yrnesogopogbl npegesibHble Ce-Cio
Yrnepoga okcung

A30Ta gnokeung
A30Ta okcunpg

MeTaH
VMcnonb3oBaHue nonyTHOro HedPTAHOro CepoBonopoa
rasa gnga nepegayu ero Ha T3 (Ha YrneBsoaopoabl npeaensHble C1-Cs
nepepabortky) (HAT 14) (ncknroyaa meTaH)

Yrnesogopogbl npegenbHble Ce-Cio
Yrnepoaa okcung

A30Ta anokena

A30Ta okeug
Mcnonb3oBaHue NonyTHOro He(pTAHOIro MeTan

rasa gnsa nogrotoskn Heptn (HAT 15) Cepbl AVOKCHA

Yrnepoga okcug

A30Ta anokeua

A30Ta okeug

VMcnonb3oBaHue nonyTHOro HePTAHOMO
MeTtaH

rasza Ans TpaHcnopta Hedptv (HAT 16) Cepbl anokcna

Yrnepoga okcug

A30Ta aunokecug

A30Ta okeua

MeTaH
MopaepkaHne NNacToBOro AaBreHus CepoBogopoa
(3akauka Bogbl B nnact) (HOT 17) Yrnesogopogbl npegensHble C1-Cs

(ncknoyan meTaH)

Yrnesogopoabl npeaenbHble Cs-Cio

Yrnepoga okcung

MeTaH
[loBblua yrreBonopoAoB Ha MOPCKUX yrnepopa okeun
HedTAHbIX NnaTtdopmax (HOT 18) AsoTa avokeua
A3soTa okcug

Cepbl grokeng,
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Tabnumua A.2 TexHonormdeckume nokasaTenu Ans BblIOPOCOB 3arpsasHAKOWMX BeLEeCTB B aTMOCKepHbI BO3A4yX, KOTOpble

cootseTcTBytoT HOT

SHepruv (HOT 9)

A30Ta gnokeung

MeTaH

He 6onee 20,20

He 6onee 2,79

TexHonornyecknn atan HanmeHoBaHue 3arpsasHaoLwero EavnHuua
3HauveHne MpumevaHue
}106bl‘-|l/l HE(*)TVI BewecTBa n3mMepeHud
MeTaH He 6onee 61,65
Yrnepoaa okcung He 6onee 55,37
Aobbiva, cbop u YrneBogopoapl NnpeaenbHble MpoayKuveit Ans pacyeTta yaerbHbIX 3HaYEHWi
TpaHcnopT Kr/T He 6onee 27,49 -
Ce-C10 TEXHOMNOIMYECKNUX TMoKasaTenem B [JaHHOM
nPoAykLMn Yrnesogopoabl npeaernbHble fPOAYKLMN npouecce aBnsaeTcsa HedpTerazoBoasHas cCMecCb
HEedTSHbIX CKBaXXUH AOPOARI MpeA (ron) He 6onee 25,16 P ’
(HOT 6) C1-Cs (uckntovast meTaH) nobbITas HeNoCcpeacTBEHHO N3 CKBaXWUH (T/rog)
A3oTa anokcug He 6onee 2,66
A30Ta okcup, He 6onee 0,85
Yrnepoga okcuag He 6onee 103,73
MeTaH He bonee 99,78 | Mpopaykuuen ans pacyeTa yaenbHbIX 3HAYEHNI
AsoTa gnokecuna - He 6onee 59,43 | texHonormueckux nokasateneit Ansi OAHHOMO
Yrnesogopoabl npeaernbHbie
MogrotoBka HedTH, Aopoabl npen npoaykuun | He Gonee 20,89 3Tana 4BndeTcd CymMmMa BCeX NPOAYKTOB,
rasa v soabl (HOT 7) Cs-C10 (ron) nonyyaembix Ha AaHHOM aTane:
YrneBogopoabl npeaernbHble A nogroToBneHHasi (toeapHas) HedTb, ra3 1 Boaa
He 6onee 13,32 /
C1-Cs (Mcknioyas meTaH) (T/rop)
A3oTa okcmpg, He 6onee 9,64
Yrnesogopoabl npeaenbHbie
AOPOABI NbeA He Gonee 10,29 ) )
Ce-C10 e/ Mpoaykumen onst pacyeTa yaenbHbIX 3Ha4YeHU
XpaHeHune HedTH MetaH DOAVKLM He Gonee 6,49 | texHonornyeckux nokasatenen Ons AaHHOMO
(HAT 8) Yrnesogopoabl npeaerbHble POAYKU 9Tana sBndeTca HedpTb, npoweawas 4vepes
(rop) He 6onee 4,08
C1-Cs (Mcknovas meTtaH) pesepsyapbl (T/roa)
CepoBogopoa He 6onee 0,22
Y A30Ta okcua He bonee 59,01 | mponykumeit ans pacueta yaenbHbix 3HaYeHMil
TEXHOMNOIMYEeCcKnx nokasatenen Ans [aHHOro
nonyTHoro Kr/T He Gonee 27,63 J1ev ana aa
HedTAHOro rasa ans Yrnepoaa okeug, npoAayKumn aTana $aBnsgeTcd MNOMyTHbIN HedTAHOW ras,
BbIpaboTKn TENNOBON (ron) ncnonb3yembin  Ansa  BblpaboTkM  TennoBow

3Heprumn (T/ron)
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TexHonornyeckun atan HanmeHoBaHue 3arpasHaoLWwero EovHnua
3HayeHne MpumeyaHue
[00bIuN HedTH BellecTBa n3mepeHuna
Yrnesogopoabl NpeaernbHble He Gonee 0,02
C1-Cs (Mcknovas meTaH)
e ones 351 PORNGH A aETa YT
MOMyTHOTO A30Ta ANOKOHA - He Gonee 55.61 TEXHOMNOIMMYECKNX noxasaTereM ans ,D,?HHOI’O
HerTﬂHOFO6 rasa ans A30Ta OKOAA npoaykuun | He Gornee 9,11 aTana ﬂBﬂﬂeTCﬂ NOMNYTHbLIN HeTAHON rasv,
BbIPAOOTKN YIMeBOROPOaL! NPEAENEHbI (ron) He Gonee 11,33 MCNoNb3yeMbln 4Nl BbIpabOTKN 3NeKTpu4ecKom
STeKTpeT N C1-C5 (ucknoyas metaH) aHepruu (1/ron)
SHepruv (HOT 10)
Cepbl guokeng He 6onee 3,87
A3oTa anokcug He 6onee 49,15 | MNpoaykunen ana pacdeta yaernbHbIX 3Ha4YEeHUI
Mcnonb3oBaHne A3o0Ta okeng He 6onee 1,61 TEXHOSNONMYECKNX nokasaTtenen ans AaHHOro
nonyTHOro aneBop'opop'H npepenbHble dTana 4dBndeTcsa HOHyTHbIVI HGd)TFIHOVI ras,
HedTAHOro rasa Ans C1-Cs (MCKniouas MeTaH) Kr/T He 6onee 1,19 | saxauankbin B8 nnact ans  noapepkanus
3aKadku B NnacT ¢ CepoBoaopon NPOAYKUMM [ He Gonee 1,10 | MW1CTOBOTO AaBneHus, u NONYTHbIN HEPTAHOM
Lenbio noaaepxaHus (rop) ras, wucnonb3yembln Ha obopygoBaHMM U
nnacToBoro yCTaHOBKax, obecneuymBaroLLNX 3aKauky
nasnenus (HOT 12) yrnepoaa okcva He Bonee 1,02 | honyrHoro HedpraHoro rasa ans nogaepkaHus
nnacTtoBoro gasnenus (1/roq)
A30Ta gnokeug He 6onee 9,89 | MNpoaykunen ansa pacdeta yaenbHbIX 3HA4YEHNUI
A30Ta okcup, He 6onee 1,55 | TeXHoOnNorMyeckux nokasaTtenen Ana AaHHOro
Nopaya raza B Yrnepoga okeva He 6onee 1,03 |3Tana aBMAAeTCA MOMYTHbIA HEMTAHOW ras,
cuctemy MeTaH Kr/T He 6oree 0,96 | MOAa@HHbIA B CACTEMy  MarucTparbHbIX
MarmctpanbHbIX npoayKummn TpybonpoBOoA4OB, M MONYTHbLIN HETAHOW ras,
rasonposogos (HOT (ron) MCMOMb30BaHHbIM ~ Ha  obopygoBaHuM 1
13) YrnesoAaopOAkl NpeaentHbie He Gonee 0,36 | yCTaHOBKaXx, obecneymBarLLNX nogady
Ce-Cao MOMYyTHOTO HedTAHOrO rasa B  CUCTEMY
MarncTpanbHbIX TpybonpoBoaos (T/roa)
Mcnonb3oBaHue MeTtaH He Gonee 6,75 | Mpoaykuuen ons pacdeta yaenbHbIX 3HAYEHNI
NnonyTHOro YrneBogopoabl NpeaernbHble kr/T TEXHOMOIMMYECKMX noKasaTenem Ans OaHHOro
npoaykumn | He 6onee 2,23 g 9
HedTSHOro rasa ans Ce-C10 (ron) aTana €BMsieTCs NOMNYTHbIN HedTAHOW ras,

nepegaym ero Ha 13

Yrnepoaga okcup,

He 6onee 0,77

nepedaHHbl  Ha  rasonepepabaTbiBaloLLmii
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TexHonormyecknn atan HanmeHoBaHue 3arpasHaoLWwero EannHuua
[00bIuN HedTH BellecTBa n3mepeHuna SRERELTD Mpumevare
(Ha nepepaboTky) CepoBogopoa He 6onee 0,65 |3aBog, W NONYyTHbIM  HedpTAHOW  ras,
(HOT 14) A3oTa gnokcug He 6onee 0,25 | ncnonb3oBaHHbIN Ha  obopygoBaHun n
Yrnesogopoabl npeaerbHble He Bonee 3.01 yCTaHoBKax, obecneumBaroWmnx  nepegady
C1-Cs (Mcknoyvaa meTtaH) ’ MornyTHOro HedpTaHOoro rasa Ha
A30Ta okeug He 6onee 0,09 | rasonepepabaTbiBatoLmin 3asop, (T/ron)
Vicnonb3oBaHune Cepbl Anokena He Gonee 48,02 Mpoaykumen ons pacyeTta yaenbHbIX 3Ha4YeHU
NOMyTHOro Yrnepoga okeug, Kr/T He Gonee 45,72 | texHonorMyeckux nokasaTteneil ans AaHHOrO
HedTSHOro rasa ans AsoTta gnokeua npoaykuun | He 6onee 35,15 | stana aBnseTca nonyTHbIN HedTAHOM ras,
NOAroTOBKN HeTH AsoTa okcug (ron) He 6onee 5,65 | ucnonb3oBaHHbI B KadecTBe Tonnvea npwu
(HOT 15) MeTaH He Gonee 4,37 | noarotoBke HedTH (T/roa)
Yrnepoaa okcug He 6onee 12,09
Mcnonb3oBaHue . .
MOMYTHOrO A3oTa anokeng Kr/T He Gonee 4,06 | [Mpogykuuen ana pacyeta yqu'Jbelx 3HAYEHUN
HETSHOO ra3a Ans A30Ta oken nponykuun | He Gonee 0,66 TEXHOMOTNYEcKkNX MokasaTenen Ans AaHHoro
TPAHCNOPTa HEdTH Yr— (ron) o Gones 0.00 aTana ABNAETCH MOMyTHbIA HedpTAHON ras,
(HOT 16) ’ MCNONb30BaHHbLIN B Ka4YecTBe Tonnmea (T1/rog)
Cepbl gnokeng, He 6onee 0,0015
MeTtaH He 6onee 4,1139
Yrnepoaa okcug He 6onee 0,1440
ngﬁg;%”;i‘:ge aneBouop%Tcl:l;lope,qeanb|e K/ He 6onee 0,1440 | Mpopykumeit ans pacyeTa yAEnbHbIX 3Ha4YeHui
TEXHOMOIMMYECKMX MnoKasaTenem Ons JaHHOro
AaBreHus (3akaqka YINeBOAI0POALI MPEAeTIbHbIS APOAYKLIMV T e Gonee 0,0828 | sTana saBnseTcsa 3akavaHHas Bﬂnnang BoAa
Boabl B nnact) (HOT C1-Cs (Mcknovas meTtaH) (rom) (t/rom)
17) A3oTa guokeua He 6onee 0,0108
CepoBogopoa He 6onee 0,0055
A30Ta okcup, He 6onee 0,0023
Oobbiua MeTaH He 6onee 1,07 | Mpopykunei ans pacyeTta yaenbHbIX 3Ha4YeHMWi
yrneBogopoaoB Ha Yrnepoga okcng, KM/ T He 6onee 1,33 | TexHonormyeckux nokasatenem B [JaHHOM
MOPCKNX HEPTAHBIX A3soTa guokeng, npoaykummn | He bornee 0,76 | npouecce nABnseTca [0ObITas Ha MOPCKOW
nnatgopmax (HOT A3oTa okenpg, (rom) He 6onee 0,12 | nnatdopme HeETb U NONYTHbIA HeTAHOM ras
18) Cepbl AnoKeua, He 6onee 0,11 | (1/ron)
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NMpunoxeHue b
(obsizaTenbHoE)

MepeyeHb HAT

Ne HaumeHoBanve HOT | MpuMeyaHmne

ObuwenpumeHumbie HLT e 00bbi4e Hegpbmu

HOT Bknto4aeT KOMNIIEKC Mep, HanpaBneHHbIX
Ha NpeJoTBpaLleHns 3arpA3HEHNIN, CBA3AHHbIX

c NPOn3BOACTBEHHO-XO3ANCTBEHHOM
Cuctema 3Konorn4yeckoro -
HOT 1 OeATEeNbHOCTbI0, Ha 3alnTy OKpyXaloLlen
MeHeKMeHTa .
cpedbl W NOCTOSIHHOE ynyduweHne obLen
3KOSI0rMyeckom pes3ynbTaTUBHOCTH
npeanpusaTus
CucTema HOT BknoYaeT WHCTPYMEHTblI MOBbILLEHUS
3HEeproapPeKTMBHOCTH n COKpaLleHuna
HAOT 2 3HepreTn4ecKoro proace y paui
HeraTMBHOMO BO3OENCTBUSA Ha OKPYXXatoLLyto
MeHeKMeHTa
cpeqny
HOT BkrovaeT KOMMNIEKC Mep, HanpaBSiEHHbIX
Ha ynpasneHue N3MepUTESIbHbIM
obopyaoBaHMeM UM npoueccaMmn U3MepeHUH,
Cuctema meHeXKMeHTa -
HAOT 3 M3MEDEHUI NO3BONAKOLLMN KOHTpOnupoBaTtb
P AOCTOBEPHOCTb  pe3ynbTaToB  U3MEepeHui
XapaKTepUCTUK, BIUAIOWNX Ha KayecTBO
npoayKuum
HOT Bknto4aeT KOMNIEKC Mep, HanpaBreHHbIX
PernameHTHasa pabotaB | Ha noBbllweHne 3addekTMBHOCTU paboTbl
LWTaTHOW cUTyauum u AobbiBalowero npeanpustMss B LUTATHOM
HOT 4 Hann4ne nnaxHa pexnuMe n Ha BbISIBIEHWE W YCTpaHeHue
AENCTBUI B HELLUTATHOM | HEMCNPAaBHOCTEWN, npMBOOALLNX K
NN aBapMnMHOW CUTyauumn | BOSHMKHOBEHWUIO HELUTaTHbIX UM aBapUMHbIX
cuUTYyauum

HOT Bknoyaet Hanuuue y npeanpuaTus
nporpaMmbl  MOBbLIWEHNA  KBanudgukauuu

MogroToBka n oby4yeHne
HOT 5 nepcokana nepcoHana (CTaXXWpOBOK, NepenoaroToBKK,
aTtTectaumMm n T.MN.), 3a4eUCTBOBaHHOIO B
TEXHOMNOrM4Yecknx npoweccax gobblun HepTn

Ompacnesebie HOT

HOT BkntoyaeT TexHonoruio gobelum, cbopa m
TpaHcnopTa NPoAyKUuMM HeTAHBLIX CKBaXXWH C
Ncnosib3oBaHMeM nogbema npoAayKuun
HEe(TSAHbIX CKBaXWH 3a CYeT MPUPOAHOMN
(ectecTBEHHOE n oHTaHMpOBaHME,
OecKoMNpPeccopHbIn  rasnndT, NIYHXEPHbIN
nmdpT) M BBOOUMMOW  U3BHE  3HEpPrum
(MexaHu3npoBaHHas JKcnnyaTaums CKBaXKMH,
BKMoyawasa cnocobbl rnyGuMHHO-HACOCHOM
aKcnnyaTauumn n KOMNPECCOPHOro rasnudTa) u
TPaHCNOPTUPOBaAHNSA NpPOAyKuMn 0 obbekTa
NOArOTOBKM

[o6biva, cbop n
HOT 6 TpaHCMopT NpoayKunu
HeTAHbIX CKBaXXWH
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Ne HanmeHnoBanue HOT [NpumeyaHne
HOT 7 MogrotoBka HedTH, rasa | HOT BkNoYaeT TexHoNornyeckme npoLecchl
n BOAbI noaroToBKW HedTK, rasa 1 BoAbl
HT acrnpocTtpaHdeTca Ha pesepByapbl
HOT 8 XpaHeHune HeddTH A pacnpoctp pesepByap
BEpPTUKAIIbHbIE U TOPU3OHTasbHbIE
HOT  3akniovaetcs B NCNoNb30BaHUM
Mcnonb3oBaHue
AobbiBaeMoOro UM yxe  NoAroTOBMEHHOMO
NonNyTHOro He(pTAHOro
HOT 9 NonNyTHOro HeMTAHOro rasa Ansd BblpaboTKM
rasa ons BbipaboTku y
N TENMOBOW 3HEPrMM Ha COBGCTBEHHbIE HYXAbl
TEnmoBOW SHEPrum
npeanpuaTms
Mcnonb3oBaHue
HOT  3akntovaeTtcs B NCMoSib30BaHUN
NonNyTHOro He(pTAHOro
HOT 10 Ao6bIBaeMOro nonyTHOro He(pTAHOro rasa ans
rasa ansi BblpaboTku <
o BbIpabOTKN 3NEKTPUYECKON IHEPTUN
ANEKTPUYECKON IHEPTUN
Mcnonb3oBaHue HOT  3akntovaetcs B NCNonb3oBaHUM
nonyTHoro HedTsaHoOro | AobbiIBaeMoro NonyTHOro HedpTsHOro rasa gns
HOT 11 rasa Aans 3akadku B €ro 3akayku B NOA3EMHbIE XpaHMNuULLa rasa c
NnoA3eMHbIE XpaHunuia | Lenbto nocnegyLiero paunoHanbHOro
rasa NCMNOJSIb30BaHNSA
HOT BskntoyaeT B cebsa 3akauky creumarnbHO
Mcnonb3oBaHue
NoAroTOBMEHHOrO NOMYTHOrO HePTAHOro rasa
NONyTHOro He(pTAHOro -
obpatHO B HedTEeHOCHbI nnact Ans
HOT 12 | ra3a onsa 3akayku B nnact
nogaepkaHus nNacTtoBoro AaBfieHNs C LEnNbo
C Lenbio NogaepKaHms
noBbleHnss 3pdeKTMBHOCTN A06bIMN HEGTH
NnaacToBOro AaBneHust
Ha MEeCTOPOXOEHNN
HOT 3akntovyaeTcsa B co3gaHumn
Mogaya nonyTHOro TEXHOSIOrMYEeCKON  MHAPAaCTPYKTypbl  Ans
HOT 13 HedTAHOro rasa B nogayn obbiIBAEMOro nomnyTtHOro HedTAHOro
cUCTeMy MarncTparnbHbIX | rasa B cuctemy MarmcTparnbHbIX
rasonpoBogoB TpybonpoBOo4OB C  UENb  MNOBbILWEHUS
3 PEKTUBHOCTN €ro MCNOSb30BaHUS
Mcnonb3oBaHue
HOT 3akntoyaeTcsa B co3gaHum
NOMNYTHOrO HE(PTSAHOIO .
TEXHOSIOrMYEeCKOM  MHAPAaCTPYKTypbl  Ans
rasa gns nepegaym ero
HOT 14 ha nepegayn nornyTHOro HedTAHOro rasa Ha
_ | rasonepepabaTbiBatoLne 3aBoabl C Liefbto ero
rasonepepabarbiBaoLLnin DL »
AanbHenwen rnybokon nepepaboTkm
3aBoj (Ha nepepaboTKy)
HAOT BkntoyaeT B cebst NpyMeHeHne NonyTHOro
Mcnonb3oBaHue HedTAHOro rasa B Ka4yecTBe TonMnuBa A4S
HOT 15 NOnNyTHOro HE(PTAHOrO | NOArOTOBKM  HEPTU, C  MCMNOSb30BaHMEM
rasa ansi noaroToBKu nyTeBbIX NogorpesaTtenen, neyen nogorpesa
HedTH Hed TN, cenapaTtopoB CO  BCTPOEHHbLIMU
HarpeBaTenamm
HOT BknoyaeT B cebsa ucnonb3oBaHue
Mcnonb3oBaHue
NnonyTHOro HeMTSHOrO rasa B KadecTBe
NONYTHOrO HE(PTSHOIO
HOT 16 CXKMUraemoro Tonnuea nNpu nogorpese HepT U

rasa gnsa TpaHcnoprta
HedTn

HedTerasoBoaAHOM XUOKOCTU
obecneyeHns ee TPaAHCMOPTUPOBKU

ans
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Ne Haunmenosanne HOT [NpumeyaHne
HOT BkntovaeT meTon pa3paboTkm HEPTAHbBIX
MECTOPOXAEHUMN, No3BONAKOLLMN
obecneunBaTtb BbLICOKME TeKylumMe OeOuThbl
MopopepxaHune HedTAHbIX CKBaXXWH nogaepxaHmem
HOT 17 NnNacToBOro gaBneHus NMNacToBOro AaBrieHUs 3aka4vykom Boabl B NNacT,
(3akayka BoObl B MNacT) | C UEeNblo  BbITECHEHUS HedpTMn K 3aboto
JOObIBAOWMX  CKBaXMH U JOCTMKEHUS
NOBbILLEHHOrO OTOOpa M3BEKAEMbIX 3anacoB
HedTH

Hob6biva yrnesogoponos | HOT BkntoyaeT metoa foObIUM yrneBoLOpOAOB
HOT 18 Ha MOPCKUX HEPTAHBIX | HA MOPCKOM W OKeaHCKOM Lwenbde ¢
nnatdopmax MCNONb30BaHMEM MOPCKMX HeTAHbIX

nnargopm
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NMpunoxeHue B
(obsizaTenbHoE)

NMokasaTenu pecypcHomn u aHepreTu4yeckon 3apheKTMBHOCTU

B.1. KpaTkasa XxapakrtepucTuUKa OTpacriu C TOYKU 3pPeHUst pecypco- u
3HepronoTpeoneHus

TexHonornyeckne npoueccbl [00blMM  HeddTU XapaKTEPU3YKOTCH  BbICOKUM
pecypco- un 3HepronoTpebneHnem. Ha obbembl pecypco- M 3HepronoTpebneHus
AobbiBaloLen NPOMbILLNIEHHOCTN OKasblBalOT BIMSAHUE Takue akTopbl, Kak pervoH
A06bI4N, CAOXHOCTL YCroBun Aobbiun, cnocob fobblun, XxapakTepuctmkm gobsiBaemon
HedpTerazoBoasHOM CMecH 1 apyroe.

PecypcoemkocTb npou3BoAacTBa NPOAYKUMM - MokKasaTenb, KOTOpbIM OoTpaxaet
cTeneHb 3(pPEKTUBHOCTN UCNONb30BaHUSA PECYpPCOB MPeanpusTUS Npu NpovM3BOACTBE
eavHuUbl npoaykumn. [aHHbIi nokasaTernb MOXeT ObiTb NPUMEHEH K Matepuanam,
SHepruu, Cblpbio, TONNUBY U T.4.

PaunoHanbHoe uCnonb3oBaHWe TOMSIMBHO-3HEPreTUYECKMX pPEecypcoB— 3TO
ncnonb3oBaHMe  pecypcoB,  obecrneyumBaroliee  OOCTMXKEHWE  MakCMMarnbHOWM
9(pPEeKTUBHOCTN NpPK CYLLECTBYIOLLEM YPOBHE pPa3BUTUS TEXHWKA U TEXHOMOMMU, C
y4eTOM OrpaHMYEeHHOCTM WX 3anacoB W cobniogeHus TpeboBaHUA  CHUXKEHUSA
TEXHOreHHOro BO34ENCTBUA Ha OKPYXXatoLLyo cpeny v apyrnx TpeboBaHuni obLuecTsa.

OCHOBHbIMM TOMSIMBHO-3HEPreTUYECKMMI pecypcamMmm Ha HedpTerazogobbiBaroLLnX
NpeanpusaTMaX SBNATCS:

— NPUPOAHbLIN ras;

— NONYTHbIN (HEPTAHOWN) ras;

— ANeKTpuYecKas aHeprus;

— TennoBas 3Heprusa B BUAE napa u ropsyen Boap;

— MOTOpHOE TONMMBO.

Hanbonee 3HauMmbiM pecypcoM, notpebnaembiM npeanpuatTuamm no gobblye
HedTH, ABNSeTCa TONNUBHBIN ra3; Ha psae NPeanpuUATUA TOMMAMBHbLIA ra3 TpaTUTCAa Ha
BbIPpabOTKy 9NEKTPOIHEPIM Ha COBCTBEHHBIX rEHEPUPYIOLLMX YCTaHOBKaX.

CHM3nTb NnoTpebneHne anekTpoaHepPrun NO3BONSIOT Cneayowme MeponpuaTus::
noBblweHne apdekTnBHOCTU paboTbl HacocHoro obopyaoBaHWSA, ONTMMU3ALUU
HACOCHbIX CUCTEM (CHWXEeHME NoTpebreHnst aHeprum Hacocammn Ha 10-50 %);

— ONTMMM3aUUs CUCTEM OTOMMEHUS, BEHTUNALUMM U KOHOULMOHMPOBAHMS BO3ayxa
(CHWXeHne noTpebneHus aHeprum Ha 10-50 %);

— noBblweHne 3PEKTUBHOCTM paboTbl TpaHCHOPMaTOPHOro 060pya0BaHMS;

— BbISIBIEHME BO3MOXHOCTEN ONs1 ONTUMMU3AUMN YTUNN3ALUW 3HEprun B npegenax
YCTaHOBKW, C nepefaden aHeprum mexgy cucteMamu BHYTPU YCTaHOBKM U (Unn)
TpeTben CTopoHe (CTOpoHaMm) (CHwXeHue noTpebneHnss TonnmBa W Opyrux
SHEepropecypcoB B paMKax OOHOW YCTaHOBKW, NOTeHUmarn 3HeprocbepexeHus B
3aBMCcUMOCTH OT TexHonorun 1-30 %);
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— MOMCK BO3MOXHOCTEW OS5 KOreHepauun; npu 3Tom notpebutenn Moryt HaxoguTbcs
B Npegenax yCTaHOBKM UIn 3a ee npegenamu (TpeTbs CTOpPoHa);

— nopgaepXxaHve ypoBHSA KBanudukauum nepcoHana B cgepe aHeproadpdHekTMBHOCTU
N 3HEepronoTpebnALLMX CUCTEM;

— noBbleHne 3(PGEKTUBHOCTU WNCNOMb30BAHUA 3MEKTPO3HEPrMM B cCUCTEMax
OCBELLEHUSA N ApYrnx MeponpusaTUn.

B.2. OCHOBHbIe TexHonorn4yeckme npouecchl, CBsi3aHHbIe c
Mcnonb3oBaHUeM 3Heprum

MoTpebneHne n reHepaums 3aNeKTPo- U TEMMOBON SHEPIMM SABMAKOTCA OAHUM U3
BaXKHEMLLMX acnektoB npuv p[obblde HedTerasoBOAsSIHOM CMeCU. JHepropecypchbl
HeobxooMMbl Ha cTtagmsax obblum, cbopa n TPaHCMOPTUPOBKM MPOAYKUMN HETAHbIX
CKBaXXWH, MOArOTOBKM HeMTM W rasa, nogaepxaHus nnactoBOro faBfieHus, yyeTta u
TPaHCMOPTMPOBKM MpoAyKuMM neped nepepdadven notpebutento. Ha 6GonblunHCTBE
npeanpusaTUi Ang BblpabOoTKN 3MEKTPO- U TENSIOBOM 3HEPTNN UCNOMb3yeTCs NOMyTHbIV
HedTSHOW ras.

B.3. YpoBHUM noTpebneHus

MHpopmaums o6  ypoBHsAX  noTpebneHuss  aHeprmm  Ofisi OCHOBHbIX
TEXHOMNOrM4Yecknx NpoLLEeccoB NpuBeaeHa B COOTBETCTBYIOLMX Noapasgenax pasgena 3
«TekyLwme ypoBHN 3MUCCUM B OKPYXKaIOLLYIO Cpeay».

B.4. lNoka3aTenu pecypcHou u 3aHepreTudyeckonm 3chPeKTUBHOCTN OOHLEKTOB
[BoObIYn HedhTH

[MepeyeHb Hanny4dWwmx OOCTYMHbIX TEXHOMOIMMIA, HaNpaBNEHHbIX Ha MOBbILEHNE
9HeproapPeKTMBHOCTN U pecypCcHOMN achbPeKTMBHOCTU NpuBeaeH B Tabnuue B.1.

Tabnuua B.1 — Hawnyywwme p[JoCTynHble TEXHOSOrMM, HanpaefieHHble Ha
NoBbILLIEHMNE 3HEPTO3I(PEKTUBHOCTU U PECYPCHON 3PPEKTUBHOCTH
Homep n HanveHoBaHne HOT KpaTtkoe onucaHune cn;;a:c'?qunMKa

HOT 2. Cuctembl | HOT BKIOYaeT WHCTPYMEHTbI WTC HOT 28-

3HEepreTUYecKoro NoBbILLEHNS 3HeproadeKkTnB- 2021, Paagen 5,

MEHeKMEHTa HOCTI/IVI/I COKpaLLEHNs1 HeraTMBHOIO 151
BO3ENCTBMS Ha OKPY>KaoLLYIO cpeay

HAOT 9. Ncnonb3oBanue | HAOT 3akntoyaeTcs B

NOMNyTHOr0 HegTAHOro rasa | UICnonb3oBaHMM OOObIBaEMOro U WTC HOT 28-

ansa  BblpaboTKM  TENnoOBOW | YK€ MOArOTOBMIEHHOINO MOMYTHOrO 2021, Paagen 5

3HEeprnm HedTAHOrO rasa Ans BblipaboTKM ’n52 ’
TENNOBOW 3HEPrnM Ha cOBCTBEHHbIE B
HYXXObl NpeanpuUaTUs

HOT 10. Wcnonb3osanue | HOT 3aknioyaetcd B UCMOSb- WTC HIT 28-

nonyTHOro HedTaHOro rasa | 3oBaHMM [0ObIBAEMOro MoMyTHOro 2021, Pasgen 5

ansa  BblpaboTKM  9neKkTpu- | HepTaHOro rasa Ans  BblpaboTkK ,n.5.2 ’

YeCKOW aHeprum ANEKTPUYECKON IHEPrum
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Lenblo ero ganbHenwen rnybokon
nepepaboTKu.

Homep un HaumeHoBaHue HOT KpaTkoe onncaHue PEEmE
CnpaBOYHUKA
HOT 11. Mcnonb3oBaHue HOT 3aknto4vaeTcsa B
NOMNyTHOr0 HegTAHOro rasa | UICNonb30BaHUM nobbiBaemMoro
ANa  3aKayku B NoA3eMHble | MOMyTHOro HedTsHOro rasa Aans
XpaHunuwia rasa 3aKauyku nonyTHoro HepTAHoOro rasa
B MOA3EMHble XpaHunuuia rasa c
Lenbto nocnegytowiero
paunoHanbHOro NCMNONb30BaHUA.
YKkasaHHbIn ~ crnocob  no3BonsieT
JocTturaTtb BbICOKUX 3HaYEeHU NTC HAOT 28-
YPOBHSA ucnonb3oBaHua nonytHoro | 2021, Pasgen 5,
HedTsHOro rasa. B gaHHOM cnyyae n.5.2
NMOMNyTHbIN ras, nosflyyaembl B
npouecce [00bI4n HedTH,
noctynaer Ha TexHonornyeckune
HYXXObl MNpOMbICNA: UCNONb3yeTcs
ans paboThbl rasoTypOuHHOM
ANEKTPOCTaHLUMN, SABNSIETCA
TONMBOM [ONA Meyen Harpesa
HedPTU M KOTENbHbIX U T.4.
HOT 12. Mcnonb3oBaHue | [laHHasas TexHOnorusi BKNO4YaeT B
nonyTHOro HegTAHOro rasa | cebss 3akayky NOAroTOBIEHHOrO
OS5 3aKayky B NnacT C Uenblo | MOMNyTHOrO  HeTAHOroO rasa B
nogaepXxaHma NnacToBoro | HePTEHOCHbIN nnacrt, yto | WUTC HAOT 28-
AaBneHus nossonser addektmBHo | 2021, Pasgen 5,
noagepXueaTtb YPOBEHb NACTOBOrO n.5.2
AaBneHus n COOTBETCTBEHHO
ypoBeHb  OoOblinm  HedbTM  Ha
MECTOPOXAEHNN.
HOT 13. lNogaya nonyTtHoro | HOT 3akntodaeTcs B co3gaHuu
HeTSAHOrO rasa B CUCTEMY | TEXHONOMMYECKON MHAPaACTPYKTYpbl
MarnmctpanbHbIX ra3onpoBoaoB | Ans nogaym obbiBaeMoro
’ PoA ﬁOHyTHOFO ﬂHechﬂHoLrlo rasa B VITC HAT 28-
2021, Paspgen 5,
cuctemy MarmcTparnbHbIX
TpybonpoBoaos c Lenbto n.5.2
noBbIEeHNs 3(PdeKTUBHOCTN €ero
NCNOSIb30BaHUS.
HOT 14. Wcnonb3oBanue | HOT 3akn4yaeTcs co3gaHunn
NOMNyTHOrO HeMTAHOro rasa | TEXHONOMMYeCKon MHAPaCTPYKTYpbl
ans nepenayu ero Ha | ans nepegaym NonyTHOro NTC HAOT 28-
rasonepepabaTbiBatoLLmin HedTSHOro rasa Ha | 2021, Pasgen 5,
3aBof (Ha nepepaboTKy) rasonepepabarbiBatolime 3aBoabl C n.5.2
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HedTerasoBoAAHON XWUAKOCTU Ans
obecneyeHns eé TpPaHCNOPTUPOBKM.

Homep un HaumeHoBaHue HOT KpaTkoe onncaHue PEEmE
CnpaBOYHUKA
HOT 15. Ncnonb3oBanue | HAOT BKNtoYaeT B cebs
NMONyTHOroO HeMTHAHOro rasa | UCrnosib3oBaHne NonyTHOro
NA NOArOTOBKU HEPTU HedTAHOroO rasa B  KadecTBe
§ i ? Togj)'msa AN NOAroToBKM HedTH, C VITC HAT 28-
2021, Pasgen 5,
MCHOﬂb3OBaHM6v ) nyTeBbIX 152
nogorpesaTtenen, neden nogorpesa
Hed TN, cenapartopos co
BCTPOEHHbIMW HarpeBaTenaMm.
HOT 16. Ncnonb3oBaHue | [laHHass TexHONorusi BKAO4YaeT B
NnonyTHOro HegTAHOro rasa | cebss ucnonb3oBaHME MNOMNYTHOro
Ans TpaHcnopTta HedpTu HedpTAHOrO rasa B kadectBe | WUTC HAOT 28-
cXXuraemoro Tonnmea npu | 2021, Pasgen 5,
nogorpese HedTH n n.5.2

B.5. LleneBble noka3saTenu pecypcHou u aHepreTu4yeckon apheKTMBHOCTHU
LleneBble nokasaTtenu pecypcHOM U 3HepreTndeckon 3PPEKTUBHOCTN ONA

Ao6bIun HeTN NpeacTaBneHbl B Tabnuue B.2.

Tabnmua B.2 — LleneBble nokasaTtenn pecypCHOM U  3HepreTUdeckon
appekTMBHOCTU ANA JOObIYN HEDTH
OTan gobbiun HedTH Lisneson EovHmua navepenuns 3HaueHune
nokasaTernb
PecypcHasi aghchekmusHoCmpb
m3/T
n MoTpebnexne noaroTaBnMBaemMoro
oAroToBKa HedTH,
rasa u oAb Tonnmea npogykra (cymma He 6onee 34,1
(razoBoro) HedTH, rasa,
NornyTHOM BoAbl)
[obblya
yrneBo4opoaoB Ha
MOPCKUX HEPTAHbIX
nnatdgopmax (atan
nobblun, cbopa n MoTpebneHne M3/T nobbiBaemMoii
TpaHcnopTa Tonnmea HedTerasoBogsiHOM He 6onee 31,1
npoayKumnm (razoBoro) cmecu
HePTAHbIX CKBaXWUH
n 3Tan NoaroToBKU
HedpTKn, rasa un
BObl)*
OHepaemuyeckast IhheKkmueHOCMb
[o6biva, cbop n KBT-u/T
TpaHcnopT MoTpebneHune nobbiBaeMom ) He Gonee 335
npoayKunn SNEeKTPO3Heprnn | HedpTEra3oBOASHON
HEMTAHbIX CKBaXXWH cMmecu
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OTan gobblun HedhTH Lienesom EanHuua namepeHns 3HayeHne
nokasaTtesnb
KBT-u/T
noaroTaBnMBaemor
MogrotoBka HedTH, MoTpebnexne oaroTa aemoro
npoaykra (cymma He 6onee 59
rasa v Bofbl 3NEKTPO3HEPTUU
HedTw, rasa,
nonyTHOW BOAbI)
[oOblya
yrneBogopoaoB Ha
MOPCKUX HEPTSAHbBIX
nnatdgopmax (atan
¢op ( KBT-u/T
AOGbI4M, c6opa 1 MoTpebneHne obbiBaemon
TpaHcnopTa P A . He 6onee 332
NPOAYKLAN 3IEKTPO3HEeprum | HedTErazoBoasHON
cmecu
HETAHbIX CKBaXXKUH
N 3Tan NoAroToBKU
HedTn, rasa n
BOAbI)*

*LleneBble nokasaTenu paccyYMTLIBAOTCS Kak CymMMa rokasaTenen aTanoB AoOblun
HedTera3oBogsiHOM CMECU U NOAroTOBKW HedTW, rasa v Boabl

B.5.

nepCHEKTVIBHbIe TexXHonormn, HanpaBneHHbleé Ha MNOBbIlWLeHue

3HeproadphpeKTMBHOCTU U ONTUMU3ALMIO U COKpallleHMe pecypconoTpebneHus

MpumeHeHne LMdpPoBbIX TEXHOMNOMN,

YnaenuBaHue,  TPaHCMOPTUPOBKA, XPaHEeHWe W UCMNONb30BaHUe
YrNEeKNCoro ra3a NPoMbILLSIEHHbIX OObEKTOB;

AKYCTUYECKNIN MOHUTOPUHT TEXHMYECKOrO COCTOSIHUS AeKTpoaBUraTenen;
MporpammHoe obecneveHne AN KOHTPOSIS OCBELLEHWS;

Camo3sapsigHble MyHMbaTapeu;

3aMKHYTbl€ CUCTEMbI BOOOCHAOXEHWS;

Ncnonb3oBaHue LEeHTPOBEXHbIX HacocoB CEKLMOHHbIX C
3HeproappeKTNBHLIM AN3aNHOM B CUCTEME MO 3aKkayvke paboyero areHTa B
nnacr;

MAB-nonumepHoe 3aBogHEHME.
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MpunoxeHue I'
(obsizaTenbHoE)

3aknyeHre No HaumnyyLWnM AOCTYNHbIM TexHonornsam «obbiya HechTn»

1. Obnactb NpuMeHeHus

HacToswee 3akntodeHne HOT pacnpocTpaHseTcs Ha criegytowme OCHOBHbIE BUAbI
AEeATENbHOCTMU:

nobblvya HedhTH;

Aobbl4a HePTAHOro (MOMYTHOrO) rasa;

npegocTasneHne ycnyr B obnactn aobbium HedpTn n HePTAHOro (NONYTHOrO) rasa;
noaroTtoBka, nepepaboTka M UCNONb30BaHWE Ha COBCTBEHHbIE HYXObl HEPTU U
HedTAHOro (MOMYTHOrO) rasa B panoHe pa3paboTkn MeCTOPOXAEHWS.

3akntodeHne HOT He pacnpocTpaHseTcs Ha crieayrowme BUabl 4eaTeNbHOCTH:

Aobbiba  roprounx  (BUTYMUHO3HBIX) CrlaHueB M OGUTYMWHO3HBLIX MECKOB W
N3BNeYeHne M3 HUX HedpTy;

Aobblva NPUPOOHOro rasa u XUAKMX yrneBogopoaos (koHaeHcara);
NOUCKOBO-pa3BeaoYHble paboThbl HA HEPTAHLIX U Fa30BbIX CKBAXKMHAX;
pa3Beao4yHoe N 3KcnnyaTaunoHHoe BypeHune;

OuYnCTKa HePTENPOOYKTOB;

pa3Befka HeddTSHbIX MECTOPOXAEHUN U Apyrne reodomsndeckme, reosiormnyeckme
N cecMmnYecKkne NccneaoBaHus;

npoun3BoaCTBO HEPTENPOAYKTOB B NpoLecce nepepaboTkn HepTn N KOHAEHCATa;
NPON3BOACTBO CXMXKEHHbBIX YrNeBOAOPOAHbIX ra3os, LUMPOKON dpakuumn ferkmx
yrnesogopodoB, cyxoro (oTbeH3nMHeHHOro) rasa, 9TaHOBOM  dopakumm,
MHOMBMAYaANbHbLIX YrNeBogopoaoB (nponaHa, ©OyTaHa, neHTaHa), 6eH3uHa
ra3oBoro CTabumnbHOro, MOTOPHbIX TOMNNB, KOHAEHCATa ra3oBOro CTaburbHOro U
APYrUX YrneBoAopoAoB M3 HedhTAHOro (NonyTHOro) rasa.

CnpaBoyHuk HOT He pacnpocTpaHseTcsa Ha Npouecchi:

CTPOUTENLCTBO 3KCMNNyaTaLUNOHHbIX U pa3BedoYHbIX HEDTSHbIX U ra30oBbiX
CKBaXWH;

KOHCepBauMss W NUKBUOAUMS CKBaXMH W UHbIX OOBEKTOB  [A006bluM
YrneBoaOPOAHOTO ChIpbS;

TpaHCnopT HedTN 1 HedbTAHOro (MOMNYTHOrO) rasa BHE NPOMbICHA;

obecneyeHne NPoMbILLEeHHON 6e30NacHOCTU UK OXpaHbl Tpyaa.
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OcHoBHbIe BUAblI 3KOHOMUYECKOW aeaTenbHocTu B cooTBeTcTBUN ¢ OKB3[ 2,

a Takke npomsBoanmasi NPoayKUnsi, HAaMMEHOBaHNE KOTOPOM 4aHO B COOTBETCTBUN C
OK 034-2014 (OKIMA), npeacraesneHbl B Tabnuue IM.1.

Tabnuua .1 - Bugbl 3KOHOMUYECKOW AEATENBHOCTM U HAMMEHOBaHMM NPOAYKLUM,

nonagatowme nog gencrene Cnpasovnnka HOT

OKrig 2

HanmeHnoBaHue npoaykuun no
OK 034-2014 (OKMA)

HanmeHoBaHve Buga
peatenbHoct OKB3[ 2

OKB3[ 2

06.1

HedTb

[ob6biva HedTH 1
HedTAHOro (NoNyTHOro)
rasa

06.1

[ob6biva HedhTn 1
HedTAHOro (NoNyTHOrO)
rasa

06.10

06.10.10.100

HedTerasosoasiHas cmech
(CKBaXKMHHAsA XNOKOCTb)

06.10.10.200

HedTb 06e3BOXEHHAS,
obecconeHHas u
cTabunmanpoBaHHas

06.10.10.210

HedTb 06e3BOXEHHAS,
obeccorneHHas n
cTabunmanpoBaHHas
MarnocepHucTas

06.10.10.211

HedTb 06e3BOXEHHAS,
obeccorneHHas n
ctabunuanposaHHas
ManocepHucTas ocobo nerkas

06.10.10.212

HedTb 06e3BOXEHHAS,
obeccorneHHas n
ctabunuanpoBaHHas
MariocepHUcTas nerkas

06.10.10.213

HedTb 06e3BOXEHHAS,
obeccorneHHas u
ctabunuanposaHHas
MarocepHucTasi cpeaHss

06.10.10.214

HedTb 06e3BOXEHHAS,
obeccorneHHas n
cTabunmanpoBaHHas
MariocepHucTas Tskenas

06.10.10.215

HedTb 06e3B0OXEHHAS,
obecconeHHas n
cTabunmanpoBaHHas
mMarocepHucTas GutymmHosHas

06.10.10.220

HedTb 06e3B0OXEHHAS,
obecconeHHada u
cTabunuanpoBaHHasa cepHUCTas

06.10.10.221

HedTb 06e3BOXEHHAS,
obeccorneHHas n
cTabunuanpoBaHHasa cepHUCTas
0cobo nerkas

[obbiva HedTn

06.10.1
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OKrig 2

HanmeHoBaHne npoaykumm no
OK 034-2014 (OKMZ)

HanmeHoBaHue Buaa
peatenbHoct OKB3[ 2

OKB3[ 2

06.10.10.222

HedTb 06e3BOXEHHAS,
obeccorneHHas u
cTabunManpoBaHHas cepHucTas
nerkas

06.10.10.223

HedTb 06e3BOXEHHaS,
obeccorneHHas u
cTabunmnsmpoBaHHas cepHUcTas
cpenHsis

06.10.10.224

HedTb 06e3BOXEHHAS,
obecconeHHas un
cTabunManpoBaHHas cepHucTas
TsKenas

06.10.10.225

HedTb 06e3BOXEHHAS,
obecconeHHas u
CcTabunManpoBaHHas cepHucTas
OVUTYMUHO3Has

06.10.10.230

HedTb 06e3BOXEHHAS,
obecconeHHas n
cTabunuampoBaHHas
BbICOKOCEpPHUCTas

06.10.10.231

HedTb 06e3BOXEHHAS,
obecconeHHasi 1
cTabunmanpoBaHHas
BbICOKOCEpPHMCTas 0cobo nerkas

06.10.10.232

HedTb 06e3BOXEHHAS,
obeccorneHHas n
ctabunuanposaHHas
BbICOKOCEPHUCTas fnerkas

06.10.10.233

HedTb 06e3BOXEHHAS,
obecconeHHas u
cTabunuampoBaHHas
BbICOKOCEPHUCTas CpeaHss

06.10.10.234

HedTb 06e3BOXEHHAS,
obecconeHHasi 1
ctabunuanposaHHas
BbICOKOCEPHUCTas Tskenas

06.10.10.235

HedTb 06e3BOXEHHAS,
obeccorneHHas n
cTabunuanpoBaHHas
BbICOKOCEPHUCTaa BUTYMNHO3HASA

06.10.10.240

HedTb 06e3BOXEHHAS,
obecconeHHas n
cTabunumanpoBaHHasa 0cobo
BbICOKOCEpPHUCTas

06.10.10.241

HedTb 06e3B0OXEHHAS,
obecconeHHas n
cTabunuampoBaHHasa 0cobo
BblCOKOCEpHUCTasa ocobo nerkas

06.10.10.242

HedTb 06e3BOXEHHAS,
obeccorneHHas n
ctabunuamposaHHasa 0cobo
BbICOKOCEPHUCTAas1 nerkas
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HanmeHoBaHue npoaykuumn no HanmeHoBaHue Buaa
OKMA 2 OK 034-2014 (OKI1f) aesarenbHocTn OKB3O[] 2 OKBSA 2
HedTb 06e3BOXEHHAS,
06.10.10.243 obecconeHHas n
cTabunmanpoBaHHasa 0cobo
BbICOKOCEPHUCTas CpeaHss
HedTb 06e3BOXEHHaS,
06.10.10.244 obecconeHHas n
cTabunuampoBaHHasa 0cobo
BbICOKOCEPHUCTas Tsxenas
HedTb 06e3BOXEHHAS,
06.10.10.245 obecconeHHas n
cTabunumanpoBaHHasa 0cobo
BbICOKOCEPHUCTaa BUTYMNHO3HasA
"a3 HedpTaHOWM NoNyTHLIM (ra3 [106b14a HETSIHOMO
06.20.10.120 | roptoumit NpUPOAHbIN HEPTAHBIX 06.10.3
C (monyTHoro) rasa
MECTOPOXAEHWNI)
lNpenocTtaBneHune ycnyr B
09.10 yenyrv no AoBbide HedTh obnacTtu 0obblun HedTU K 09.10
NpUPOAHOro rasa
NPUPOLHOro rasa
PasgeneHve n nssneyenHvne
19.20 HedTenpoayKThbl dpakumm 3 HedTAHOrO 19.20.2
(monyTHoOro) rasa
Ycnyrn no TpaHCnopTMpPOBKE MO TpaHcnopTupoBaHue no
49.50.11 TpybonpoBogam HeTU U TpybonpoBogam HeTU U 49.50.1
HedTenpoayKToB HeTenpoayKToB

[lononHuTenbHble BUAbI AEATENBHOCTU U COOTBETCTBYHOLLME UM CripaBO4YHNKA

HOT npuBeeHsbl B Tabnuue IM.2.

Tabnuuya .2
COOTBETCTBYHOLUME UM cnpaBoYHuKM HOT

- [JononHuTenbHble BuAbl OEATENbHOCTU MNpu A00Oblue HedTU U

Bug pearenbHocTun

CooTBeTCTBYHOLNIA cNpaBoYHMK HOT

OuncTKka CTOYHbIX BOA

NTC HOT 8 «Ounctka cTo4YHbIX BOA Npw
npoun3BoACTBE NPOoAyKLmMK (TOBApOB),
BbIMNOSIHEHUN PaboT 1 OKazaHUKM yCnyr Ha
KPYMHbIX NPeanpuUsaTUaxX»

O6palieHure ¢ oTxogamm

NTC HAOT 9 «YTunusauymsa un
obesBpexunBaHme oTxoa0B
TepMuyeckumm cnocobamm»

NTC HAOT 15 «YTunusauma u
obesBpexmBaHMe 0TXo40B (Kpome
obe3BpexunBaHns TEPMUYECKUM
cnocobom (CxuraHme oTxoaoB)»
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Bua pearenbHocTn

CooTBeTCTBYHOLNIA cNpaBoYHMK HOT

NTC HOT 17 «Pa3melleHne oTxoaoBs
NpoOn3BOACTBa M NOTpebNeHnsa»

np0MbILIJJ'IeHHbIe CUCTEMbI OXInNaXXaeHunA

NTC HOT 20 «[MpOMbILLNIEHHbIE CUCTEMDI
oxnaxageHusa»

Ounctka Bbl6pOCOB 3arpA3HALLWNX
BellecTB

NTC HOT 22 «OuncTka BbiGpocoB
BpeOHbIX (3arpssHALMX) BELWECTB B
aTMocdepHbIN BO3ayX npu
npoun3BoACTBE NpoayKLmu (TOBapoB), a
TaKke nNpu nposegeHun paboT n
OKa3aHWM YCRyr Ha KPYMHbIX
npeanpuaTUsX»

[Mpon3BOACTBEHHbIN IKOSTOrMYeCKUm
KOHTPONb

NTC HOT 22.1 «O6wue npruHUMnbI
NPOV3BOACTBEHHOIO 3KONTOMMYECKOro
KOHTPOIISi U €r0 MeTPONOrn4YecKoro
obecneyveHuns»

MpounsBoacTBO aHEPrnK

NTC HAOT 38 «CxuraHne Tonnuea Ha
KPYMNHbIX YCTAHOBKaX B LIENsAX
NpoOn3BOACTBA SHEPTUMN»

XpaHeHme 1 CKnagnpoBaHue

NTC HOT 46 «CokpalieHne BbIOpoCcoB
3arpsisHALWKUX BeLwecTs, cbpocoB
3arpAsHSOLWMX BELWEeCTB Npu XpaHeHUn 1
CKIragMpoBaHUM TOBapoB (rpy30B)»

OHeproapPeKTNBHOCTb

NTC HAOT 48 «[lNoBbilieHne
3HepreTnyeckom apgekTMBHOCTU Npun
OCYLLECTBMNEHUN XO3ANCTBEHHOMN U (MNN)
WHOWN OEeATENbHOCTU»

I.2.Haunny4wue AOCTYyNHbIE TEXHOMOIMN

Hauvnyywwne pgocTynHble

TeXHonormn  AOnd

aTanoB OobbluM  HepTn MU

COoOTBETCTBYHOLLME UM TEXHOJIOTM4YEeCKMe nokasartenun rnpmBegeHbl B Tabnuue I.3.
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Tabnuua .3 — Haunyywime gocTynHble TEXHONOMMM ANs 3TanoB A400bl4M HETU U COOTBETCTBYIOLLME UM TEXHOMOMMYECKME NokasaTenu

. Ccblinka Ha
HanmeHoBaHue TexHonornyecknn | EgmnHuua
Ne KpaTtkoe onucanne HOT 3HayeHne MpumeyaHue 3NEMEHT
HOT nokasartesb n3Mm.
cnpaBoOYyHMKa
ObwenpumeHumsie HOT e dobbivye Hegpbmu
HOT BkntoyaeT KoMniekc mep
HanpaBneHHbIX Ha
npegoTBpaLLeHNs 3arps3HeHUN,
penoTepalll P UTC HAT 28-
Cuctema CBSI3aHHbIX C NPON3BOACTBEHHO- 2021
HOT 1 | skonormnyeckoro XO3ANCTBEHHOW OEeATENBHOCTLIO, - - - - Pas,u,en’ 5
MeHeIKMeHTa 3aLMTY OKpYXatoLLen cpebl 1 n5.1 ’
NMOCTOSIHHOE Yry4lleHne obLen o
3KOMNorn4yecKkom pesynbTaTMBHOCTH
npegnpuaTua
HAOT BKMOYaeT MHCTPYMEHTbI
NoBbILLEHNS UTC HOT 28-
Cuctema
3HEProadPEKTUBHOCTU U 2021,
HOT 2 | aHepreTnyeckor - - - -
COKpaLLeHWst HeraTUBHOIO Pasgen 5,
0 MEHeKMeHTa _
BO3ENCTBUSA Ha OKPYXKatoLLyto n.5.1
cpeqny
HOT Bkno4yaeT KoOMMONekc Mep
HanpaBfeHHbIX Ha ynpaBneHue
Cucrema n3mepuTenbHbIM 060pya0BaHMEM U NTC HOT 28-
npoweccamm N3MepEeHUN, 2021,
HOT 3 | meHemkMeHTa - - - -

MaMepeHMIA NO3BONAIOLWEM  KOHTPONMpOBaTb Pasgen 5,
OOCTOBEPHOCTb pe3ynbTaToB n.5.1
n3MepeHunmn XapaKTepPUCTUK,

BNUSIOLNX HA KAYECTBO NPOAYKLMM
PernameHTtHas HOT BkntoyaeT Komnnekc mep
paboTa B HanpaBneHHbIX Ha NOBbILLEHNE UTC HAOT 28-
HOT 4 LWTaTHoOM ahbdekTMBHOCTH paboThl _ _ _ _ 2021,
cuTyauum u [o0bIBatoLLLEro Npeanpusitus B Pasgen 5,
Hanuuue nnaHa | WTaTHOM pPEeXMMeE N Ha BbiSIBNEHNE n.5.1
OEeNCTBUN B W yCTpaHeHNe HeENCNPaBHOCTEN,
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. Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HayeHne MpumeyaHue 3NeMeHT
HOT nokasartesib n3M.
crnpaBoOYHMKa
HewTaTHOW Unun NpMBOASALLNX K BOSHUKHOBEHWIO
aBapuUnHOn HeLWTaTHbIX UK aBapUNHbBIX
cuTyaumnm cUTyaumnn
HOT BkntoyaeT Hanu4une y
npeanpuaTUa NporpaMmmbl
NnoBbILLEHNSA KBanuukaumm UTC HOT 28-
MoaroToBka u
nepcoHana (CTaXmnpoBoK, 2021,
HAOT 5 obyyeHne . - - - -
nepenoaroToBKn, aTTecTauum n Paspgen 5,
nepcoHana -
T.M.), 324€MCTBOBAHHOIO B n.5.1
TEXHOMOIMMYEeCcKMx npoLeccax
Ao6b14n HedbTH
HOT BkntoyaeT TEXHOMOrno MeTaH He 6onee 61,65
Ao6b1un, cbopa 1 TpaHcnopTa Yrnepoga okcmg He 6onee 55,37
NPOAYKLMUN HEPTAHBIX CKBAXXWH C .
poAYyKL, d Yrnesogopoapi MponyKiuei ans
ncnonb3oBaHMeM nogbema npeaenbHble He 6onee 27,49
pacyeTa yaenbHbIX
NPOAYKUMM HEPTSHbIX CKBaXKMH 3a Cs-Cio 3HAYEHI
cYeT NPUPOAHON (eECTECTBEHHOE U
[o6biua, c6op U P1POAHOM ( Yrnesoaopoasi TEXHONOTMYECKNX
(POHTaHUpOBaHME, npeaernbHble 2 NTC HAOT 28-
TpaHcnopT . Kr/T nokasartenen B
©ecKkoMMNpecCopHbLIN rasnuaT, C:-Cs He 6onee 25.16 2021,
HOT 6 npoayKumm 9 . npoaykL, ' OaHHOM npoLecce
NAyHXepHbIA NT) 1 BBOOUMOM (uckniovas Paspen 5,
HedTAHbIX un (ron) aBnseTcs
N3BHE 3HEprmm meTaH) nbs.2
CKBaXKIH (MexaHn3mMpoBaHHas aKcnnyaTauns 6 He(TerasoBozsHas
p yatay A3oTa gnokeuna He 6onee 2,66 CMeCb, 106bITas
CKBa)XMH, BKITOHaroLLasa crnocobbl
o HenocpeacTBEHHO
rnyGMHHO-HACOCHOM 3KCnyaTaumm
13 CKBaXuH (T/rog)
1N KOMMPECCOPHOro rasnuagTa) 1 A3oTa okeung He 6onee 0,85
TpaHcnopTUpoBaHMe NPOAYKLMN 0O
obbekTa NoaroToBKM
He 6onee MNpoaykunen ans
MogroTtoBka HAOT BknoyaeT TexHonoruyeckme | Yrnepoga okcua Kr/T POAYKL A WUTC HOT 28-
HOT 7 | Hedpt, razan | npouecchl NoaroToBkn HedTH, rasa npoAayKL, 103,73 pacteTa yanerbHeIX 2021
BOZEI,bI 1 BOAbI ’ MeTaH m (rgn) He 6onee 99,78 3Ha4YeHun !
A3oTa anokeua He 6onee 59,43 TEXHOOrMYeCcKnx
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o Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HayeHue MpumeyaHue 3NeMeHT
HOT nokasartesib n3M.
crnpaBoOYHMKa
Yrnesogopoabl nokasartenewn gns Paspen 5,
npeaesnbHble He 6onee 20,89 JaHHOro atana n5.2
Ce-Cio SIBMISIETCS CyMMa
Yrnesogopoapl BCEX MPOAYKTOB
npeaenbHble nosnyyaemMblx Ha
Ci1-Cs He 6onee 13,32 JaHHOM 3Tane:
(nckntovasa noaroToBfieHHas
METaH) (ToBapHas) HedTb,
A3soTa okcug He 6onee 9,64 ras v sBoga (1/roa)
Yrnesogopoabl
npepenbHbie He 6onee 10,29 npoﬂyKumeﬁ ansi
Ce-Cao - pacueTa yaenbHbIX
MeTaH He 6onee 6,49 Y
v 3Ha4YeHuM WTC HOT 26-
HT[ pacnpocTtpaHsaeTcs Ha rnesoaopoabl Kr/T TEXHOMOMMYECKNX
XpaHeHune < 2021,
HOT 8 HedhTH pesepByapbl BepTUKarbHbIE U npeaesibHble NPoAyKL, nokasartenen onga Pasnen 5
rOpU3OHTanbHbIE C1-Cs wn (ron) | He Gonee 4,08 [laHHOro aTana nﬂ5 5
(ncknovas aBnaeTcsa HedTw, e
MeTaH) npoLuealwas Yyepes
e3epByapsl (T/ro,
CepoBogopop He 6onee 0,22 peaepayapbi (T/ron)
AsoTa okoug He 6onee 59,01 Mpoaykumen ans
pacyeTa yaenbHbIX
Mcnonb3oBaHue HOT 3akno4aeTcs B Yrnepoma okea He Gonee 27,63 3Ha4YeHuM
NonyTHOro MCMosib30BaHUM J0ObIBAEMOro U K/ TEXHOMNOIMM4YEeCKMX NTC HAOT 28-
HedhTAHOro rasa | yxXe NoAroTOBNEHHOro NOMYTHOMO A3oTa anokeuna He 6onee 20,20 nokasatenen aons 2021,
HOT 9 NPOAYKL,
Ans BblpaboTkm HedTAHOro rasa ans BblpaboTku MeTaH wn (rom) He 6onee 2,79 JaHHoro atana Pasgen 5,
Tennosou TENSI0BOW 3HEPrumn Ha Yrnesogopoapl A ABNSAETCH NOMYTHbIN n.5.2
3Heprum COBCTBEHHbIE HYXXAbl NPeAnpUATUS npeaenbHble HedTAHOM ras,
C1-Cs (ucknto- He Gonee 0,92 ncnonb3yemMbln Ans
Yas MeTaH) BbIpaboTku
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o Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HauyeHune lMpumeyaHue 3NEeMEHT
HOT nokasartenb N3M.
crnpaBoOYHMKa
TENIOBOW 3HEPTUM
(t/ron)
Yrnepoga okeug He Gonee 88,27 Mpoaykumen ans
MeTaH He 6onee 15,01 pacyeTta yaesibHbIX
A3oTa anokeuna He 6onee 55,61 3HaYeHun
Mcnonb3oBaHune HOT 3aknto4aeTtcs B A30Ta OKenA He 6onee 9,11 TEXHOMOTNHECKIX
nokasartenen onga
NonyTHOro MCMONb30BaHUU 006LIBAEMOrO Yrnesonopoae! T AHHOTO aTaﬁa NTC HAOT 28-
HOT | HedpTsHOrO rasa | MOMYTHOrO HedTSHOMO rasa Ans npeaerbHble He 6onee 11.33 . 2021,
N C:-C npoaykL g ABMSIETCA NONYTHbIN
10 ANns BbIpaboTku BbIpabOTKM 3NEKTPUYECKON 1705 wn (roz) HebTSHOM ras Pasgen 5,
9NEKTPUYECKON | 3HEprum Ha COBCTBEHHbIE HYXAbI (nckntoqas N n.5.2
SHEPIN NpeANPUATUS MeTaH) ncnonb3yembln ons
BblpaboTkM
3MEKTPUYECKON
Cepbl anokena He 6onee 3,87 sHeprun (1/ron)
Mcnonb3oBaHue HOT 3akno4aeTcs B
NOnNyTHOro Mcnonb3oBaHMM 4o6bLIBaEMOro NTC HAOT 28-
HAT Hed)TAHOro rasa NMoMNyTHOro He(TAHOro rasa gng 2021
AN19 3aKayvku B €ro 3aKayku B nog3emMHble - - - - ’

11 Paspen 5,
nog3emMHble XPaHUI1LA rasa c uenbto 052
XpaHunuuwia nocriegyoLlero pauuoHarnsHoro e

rasa MCnonb30BaHN
Mcnonb3oBaHune HAOT BkntoyaeT B cebs 3akayky Mpoaykumen anga
NOMNyTHOro cneumanbHO NOArOTOBIEHHOIO pacyeTa yaenbHbIX
HedpTaHOro rasa MOnyTHOro HedPTAHOro rasa K/ 3Ha4YeHun UTC HAOT 28-
HAOT A9 3aKa4vku B obpaTHO B HE(PTEHOCHLIV NnacT, Asota auokena | npoayku | He Gonee 49,15 TEXHONOrMYecKnx 2021,
12 nnacT C Uuensto ON4a nognep)kaHusa nNnacTtoBoro mﬂ (rg ) ’ nokasatenen ans Paspen 5,
nogaepxaHus OaBNEeHUs C Lienbto NOBbILLEHMWS A [aHHoro atana n.5.2
nsacToBoro appekTMBHOCTM A0ObIMN HEDTU Ha ABMSAETCA NONYTHLIN
haBneHuns MeCTopOXaeHnn HedTsHOWM ras,
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. Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HayeHne MpumeyaHue 3NEMEHT
HOT nokasaternb M3M.
crnpaBoOYHMKa
A30Ta okcua He 6onee 1,61 | 3akayaHHbIA B nNnacT
Yrnesogopoabl Ana nogaepkaHus
npeaesnbHble nnacToBoro
C1-Cs He 6onee 1,19 AaBreHus, n
(ncknovas NOMyTHbLIN HEPTAHOM
MeTaH) ras, Ucrnosnb3yembln
CepoBogopop He 6onee 1,10 | Ha obopyaoBaHun n
YyCTaHOBKaXx,
obecnevmBatoLLnX
3aKaydKy NnonyTHOro
Yrnepoga okcug He 6onee 1,02 | HedTAHOro rasa aons
nogaepXxaHus
nnacToBoro
aaenenus (t/rog)
A30Ta anokeug, He 6onee 9,89 Mpoaykumen ans
A30Ta okcua He 6onee 1,55 pacyeTa yaenbHbIX
Yrnepoga okcmg He 6onee 1,03 3Ha4YeHun
MeTaH He 6onee 0,96 TEXHOITOrMYeCKMX
nokasatenen ans
HOT 3akntovaeTcsa B co3gaHum
o JaHHoro atana
TEXHOIOIrMYECKOn .
Mopavua NHMPACTPYKTYPbI ANA noaayn ABNAETCA NONYTHbLIN
NMonyTHOro PacTpyKTyp HepTaHOWM ras, UTC HAOT 28-
AobbiBaeMoro nornyTHoro Kr/T -
HOT | HedTaAHOro rasa noJaHHbIN B 2021,
HepTAHOro rasa B cuctemy npoayKLu
13 B cicTemy MarucTpanbHbIX TpybonposogoB ¢ | Yrnes bl | v (rop) cneTemy Paspnen S,
MarncTpanbHbIX ?_I,eﬂb}o noé)glmeHri/lﬂ €BOAOPOA He 6 036 MarucTpanbHbIX n5.2
rasonpoBoaoB MpeAenbHbIE € bonee b, TpybonpoBoaos, n
3P EKTMBHOCTU €ro Cs-C1o

ncnonb3oBaHUA

NOMyTHbLIN HEPTAHOM
ras,
NCMOMb30BaHHbIN Ha
obopynoBaHun un
yCTaHOBKax,
obecneymBaoLmnx
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o Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HauyeHune lMpumeyaHue 3NEeMEHT
HOT nokasartesib n3M.
crnpaBoOYHMKa
nogady nomnyTHoro
HedTSHOro rasa B
cuctemy
MarmcTpanbHbIX
TpybonpoBoaos
(t/ron)
MeTaH He 6onee 6,75 Mpoaykumen ans
Yrnesogopoapl pacyeTa yaenbHbIX
npegenbHble He 6onee 2,23 3Ha4YeHUn
Cs-Cio TEXHONOrMYECKNX
Yrnepoga okeua, He 6onee 0,77 nokasateneu ans
CepoBogopop He bonee 0,65 AaHHOro atana
Wcnonb3oBaHne A30Ta anokeup, He 6onee 0,25 ABNAETCA I'IOI'IyTHbII;l
noryTHOro HAOT 3aknoyaeTcs B co3gaHum Yrnesogopogpl HedpTAHOM ras,
HedTAHOro rasa TEXHONOrM4ecKom npeaenbHble nepefaHHbIN Ha UTC HOT 28-
HAT Ons nepenayu NHPACTPYKTYpbl ANSA nepegayn C1-Cs Kr/T He 6onee 3,01 ra3one9epa6aTb|Ba 2021
14 €ro Ha NOnNyTHOro HePTAHOro rasa Ha (Mckiovas npoayKu IO 3aBogd, U Pasuen’ 5
rasonepepabat | rasonepepabaTbiBatoLLne 3aBOAbI MeTaH) un (ron) NOMNyTHbIN HepTSAHOM 0592 ’
bIBaOLLINIA C Lenbio ero AanbHenwen ras,
3aBoj (Ha rnybokon nepepaboTku NCNONb30BaHHbIN Ha
nepepaboTKy) obopynoBaHun un
yCTaHOBKax,
A30Ta okcua He 6onee 0,09 obecrneuynsaroLLnX
nepeaavy nonyTHOro
HedTAHOro rasa Ha
rasonepepabatbiBa
Iowmn 3asog (T/roq)
" HOT BkntovaeT B cebs Cepbl anokeng He 6ornee 48,02 Mpoaykumen ans NTC HAOT 28-
Ccnonb30BaHue Kr/T
HOT HOMVTHOLO npUMeHeHue NonyTHoro Yrnepoga okcug S He 6onee 45,72 | pacueTta yaenbHbIX 2021,
15 y HedhTAHOro rasa Ans noAroToBKM A30Ta anokeup, pOoAYKL He 6onee 35,15 3Ha4YeHUn Paspen 5,
HedTsHOro rasa un (ron)
HedTH, C UCNONb30BaHNEM A3soTa okeng He 6onee 5,65 TEXHONOMMYECKNX n.5.2
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. Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTkoe onucanve HOT 3HauyeHune lMpumeyaHue 3NEeMEHT
HOT nokasartesib n3M. e
ON49 NOAroTOBKM | MNyTEBbIX NogorpeBaTesien, nevemn nokasartenewn gns
HedTH nogorpeea HepT B Ka4ecTBe JaHHOro atana
CXKUraemoro Tonnvea ABMSAETCS NONYTHLIN
HedTsHOM ras
MeTaH He 6onee 4,37 L
NCMNONb30BaHHbLIN B
KayecTBe Tonnmea
npu NoaroToBke
HedbTH (T/roa)
Yrnepoaa okcmg He 6onee 12,09 Mpoaykumen anga
AsoTa guokena He Gonee 4,06 | PactHe€Ta yaAellbHbIX
VICMONb30BaHMNE HOT BkntoyaeT B cebs 3Ha4YeHun
HonyTHOTO MCNOMNb30BaHNE MOMYTHOrO AsoTa okeua He bonee 0,66 |  rexnonormueckux UTC HOT 28-
HedTAHOro rasa B Ka4yecTse MeTaH Kr/T H n nokasartenewn ans
HOT | HedTaHOro rasa P eta e Gonee 0,09 A 2021,
16 ans CXXUraemoro Tonnmea npu npoaykL, JaHHoro atana Pasnen 5
TpaHCRobTa nogorpese HedPTU U un (ron) ABNSAETCS NOMYTHbIN 0592 ’
P He CbTVFI) HedTera3oBoASAHOM XXNOKOCTU AN CeDb ANOKSH He 6onee HedTsHOWM ras, T
obecneveHunsi ee TPaHCMOPTMPOBKN pel A A 0,0015 NCMNONb30BaHHbLIN B
KayecTBe Tonnvea
(t/ron)
He Gonee
HOT BknioyaeT MeToa paspaboTku MeTaH 4.1139
HedTSAHbIX MECTOPOXAEHWN, He’6onee Mpoaykumen anga
no3sonsLmni obecneymBaTb Yrnepoga okcug 0.1440 pacyeTa yaenbHbIX
MNoaogepxaHue BbICOKME TeKyLumMe aebutol : 3Ha4YeHun UTC HOT 28-
HAT nnacTtoBoro HeTAHbIX CKBaXXWH . Kr/T TEXHOMOMMYECKMX 2021
17 AaBreHns nogaepxaHnem nnacToBoro D6 eﬂbﬁbﬁa npoaykKL, He Gonee nokasartenen ong Pasnen’ 5
(3akadka BoAbl | OaBnNeHWst 3akaykon BoAbl B NnacT, P g C un (ron) 0,1440 JaHHoro atana 052 ’
B Nnacr) C LieMnblo BbITECHEHNS HedhTH K aner) 0100 - aBnseTcs "~
320010 J0ObIBAOLLMX CKBAXKUH U D6 eﬂ bﬁbﬁla He Gonee 3akayaHHas B nnacT
AOCTWKEHUS MOBbILLEHHOIO OTOOpa Cp Cﬂ (MoKTio 00828 Boaa (T1/roa)
“3BreKkaemMbIx 3anacos HedTm 175 :
Yyas MeTaH)
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y Ccbinka Ha
HanmeHoBaHune TexHonormyeckun | EanHuua
Ne KpaTtkoe onucanne HOT 3HaveHune lMpumeyaHue 3NEeMEHT
HOT nokasartenb N3M.
crnpaBoOYHMKa
AsoTa guokeug He Gonee
0,0108
Ceposogopop He Gonee
0,0055
AsoTa okeng He bonee
0,0023
He 6onee Mpoaykumen gns
MeTaH poayku A
1,07 pacyeTa yaerbHbIX
VIMEDOna OKeH He Gonee 3Ha4YeHun
poA A 1,33 TEXHOMNOMM4YEeCKnX
[oOblya HOT BkntoyaeT meToa O00ObIYMK -
rmeBogopoaoB rneBogopOaOB HA MOPCKOM U A3oTa guokcu Kr/T He Gonee riokasarenev s VITC HAT 28-
HOT y P y P P 30Ta anokena 0,76 JaHHOM npoLecce 2021,
Ha MOPCKMX OKeaHCKOM Luernbde ¢ npoaykL,
18 He 6onee aBnseTcs gobbiTas Paspen 5,
HeTAHbIX NCMonb30BaHNEM MOPCKUX A3oTa okcug uu (rog) 0.12 13 MODCKOR 052
nnatgopmax HeTaHbIX NnaTgopm. d P "
nnatopme HePTb
Cepbl gnokcu He Gonee M MONy THbI
Pel A A 0,11 HedTsHOW ras
(t/ron)
Ocobble ykazaHusa pacdeTa TEXHONOMMYECKMX NokasaTenen npy 4obbium HedpTm
B pacueTbl TeXHONOrM4Yeckmx nokasartenen no Bbiwwe ykasaHHelM HOT He BkAtoveHbl dhakernbHble yCTaHOBKM € 06opyaoBaHMEM B CBA3U
C TeMm, 4TO y4deT BbIOBPOCOB OT JaHHOro obopynoBaHusa onpegeneH NoctaHoeneHnem Mpasutenbctea PO o1 08.11.2012 r. Ne 1148
«O6 0COBEHHOCTAX NcHMCNeHns nNnaTtbl 3a HEraTMBHOE BO3AEWCTBME HA OKPYXKaloLyo cpedy npu Bblbpocax B aTMOCHEPHbIN BO3AYX
3arpssHAILWLNX BELWECTB, 06pasyroLNXCHa Npu CKUraHm Ha dpakenbHbIX YCTaHOBKaX U (Mnn) paccemBaHumn nonytHoro HedtaHoro rasa» | UTC HOT 28-
(BmecTe ¢ «lNonoxeHnem 06 0COBEHHOCTAX UCHUCNEHNS NNaThl 3@ HEraTUBHOE BO3AENCTBUE HA OKPY>XKaloLLYylo cpeay npu Beibpocax B 2021,
aTMOCEPHbIA BO34YyX 3arpsA3HAOWNX BeLecTB, 0b6pasytolmMxca nNpu CKUraHum Ha akenbHbIX YCTaHOBKaxX U (Unun) paccevBaHun Paspen 5,
NonyTHOro HegTAHOro rasa»). YkasaHHoe [locTaHOBMNeHWe HanpaBfneHO Ha CoKpalleHue 3arps3HeHuMs aTMmocepHoro Bo3gyxa n.5.3
BbIbpocamm 3arpA3HAOLLMX BELWECTB U COKpaLLEHNS SMUCCUN NAPHUKOBLIX ra3oB, NpU CXUraHM Ha dakernbHbIX YCTaHOBKaX U (Mnn)
paccenBaHMM NONYTHOrO HeTAHOro rasa un onpegensieT NpedenbHO JOMYCTMMOE 3HaYeHWe nokasaTens CKUraHmsa Ha dpakenbHbIX
yCTaHOBKax U (Mnu) paccemBaHms NONyTHOro HedYTAHOro rasa.
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I.3. Mpon3BoACTBEHHbLIN 3KONTOrMYECKUN KOHTPOIb

[Mpon3BOACTBEHHbIN AKONOMMYECKNUNA KOHTPOSMb 3MUCCUIN 3arpA3HAIOLLMX BELLECTB
NpoOBOOUTCA C LENb NoATBEPXAEHUA cobnogeHus TpeboBaHUM KOMMIEKCHOro
SKONOrMYEecKkoro paspelleHnss B 4actm obecneyeHuss COOTBETCTBUS (PaKTUYECKUX
TEXHOSIOrMYECKMNX nokasaTenen TEXHONOrMYECKUM HOpMaTMBaM.

[ns npoueccoB fo6bl4M HEPTM CUCTEMA aBTOMATUYECKOro KOHTPOSS BblIGpocoB
MOXeT OblTb yCTaHOBNEHa npeanpuaTtMeM B COOTBETCTBMM C  TpeboBaHMAMM
AENCTBYIOLLIErO 3aKOHO4AaTeNbCTBA B MHNLMATUBHOM NOpPSAKe.

Tabnuua 4 — lNepeyeHb MapKepHbIX BELLECTB, Nognexallnx KOHTPOso

TexHonornyeckuin aTan goobI4um

MapkepHble BellecTBa
HedTH prep =

A30Ta anokeua

A30Ta okeug

Hob6biva, cbop n TpaHcnopT MeTaH

NPOAYKUMYN HEQTSHBIX Yrnesogopogbl npegenbHble C1-Cs (MCKNoYasa MeTaH)

ckBaxuH (HAT 6) YrneBogopoas! npeaenbHble Cs-Cio

Yrnepoga okcug

A30Ta aunokecug

A3oTa okcug

MoarotoBka HedTH, rasa n MeTtaH

Boabl (HOT 7) Yrnesogopogbl npegenbHble C1-Cs (Mcknoyasa meTaH)

Yrnesogopoabl npeaenbHble Ce-Cio

Yrnepoga okcung

MeTaH

CepoBogopoa

Xpaterue Hepv (HAT 8) Yrnesogopogbl npegenbHble C1-Cs (MCKNoYasa MeTaH)

Yrnesogoponbl npegenbHble Ce-Cio

A30Ta aunokecug

Mcnonb3oBaHue NnonyTHOro
y A30Ta okcunpg

HedTaHOro rasa ang
P A MeTaH

BblpaboTKM TENNOBON

aHeprian (HT 9) Yrnesogopoabl npegesnbHble C1-Cs (MCKNoYasa MeTaH)

Yrnepoga okcung

A3o0T1a gnokeung

A30Ta okeug

MNcnonb3oBaHWe NOnyTHOro
y MeTaH

HedTsHOro rasa ans
P A Cepbl gnokeng

BbIpabOoTKN aNeKTpuyecKom

sHeprv (HAT 10) Yrnesogopoabl npegensHoie C1-C5 (ucknoyas

MEeTaH)
Yrnepoga okcung
Mcnonb3oBaHne nonyTHOro A30Ta anokeung,
HedTAHOro rasa Ans 3akayku A3oTa okcua
B NNacT C uenbko CepoBogopoa
nogaepkaHusi NNacToBoro Yrnesogopoabl npegenbHble C1-Cs (MCKnovasa MeTaH)
pasnenus (HOT 12) Yrnepoga okcung
lMopaya rasa B cuctemy A30Ta gmnokcung,
MarucTparnbHbIX A30Ta okeunpg
rasonposogos (HOT 13) MeTaH
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TexHonornyeckun atan goodblum

MapkepHble BellecTBa
HedhTH prep =

Yrnesogopogbl npegenbHble Ce-Cio

Yrnepoga okcung

A30Ta anokecua

A3o0Ta okeua

Mcnonb3oBaHue NonyTHOro
y MeTtaH

HedTSHOro rasa ans CepoBogopoa

nepefayu ero Ha
pen Ha I3 (Ha Yrnesogopoas! npeaensHble C1-Cs (McknoYas MeTaH)

nepepabotky) (HAT 14) YrneBogopoab! npeaenbHble Co-Cio

Yrnepoga okcung

A30Ta anokecua

Mcnonb3oBaHue NonyTHOro A3soTa okcug
HedTSHOro rasa ans MeTtaH
nogrotoekn Hedtn (HOT 15) Cepbl gnokeng,

Yrnepoga okcug

Yrnepoga okcung

Mcnonb3oBaHue nonyTHOro A3soTta anokeng
HedpTaHOro rasa ans A3oTa okeng
TpaHcnopTa HedTn (HOT 16) MeTaH

Cepbl gnokeng

A30Ta anokecug

A3oTa okcug

MoaaepxaHne NNacToBoOro MeTaH
AaBneHus (3akadvka Boabl B CepoBogopoa
nnact) (HOT 17) Yrnesogopogabl npegenbHble C1-Cs (MCKoYasa MeTaH)

Yrnesogoponbl npegenbHble Ce-Cio

Yrnepoga okcug

MeTaH

[o6blva yrneBogopoaoB Ha Yrmepona okeoua

MOPCKMX HEDTSHbIX

nnatgopmax (HOT 18) As3oTa Avokeun

A30Ta okeua

Cepbl gnokeng

[na onpegeneHvss nokasatenen BbIBPOCOB OT OpPraHU30BaHHbLIX MCTOYHUKOB
NUCMONb3yTCA  MPEUMYLLECTBEHHO  WHCTPYMEHTalnbHble  MeTOoAdbl, C  Y4eToM
NpeayCMOTPEHHbIX NpaBun aKcnnyataumm obopygoBaHUA U NPOEKTHOW OOKyMEHTaLuMm
narotosBuTens. MamepeHnsa n pacyeT BbIBPOCOB 3arpsA3HSIOLLINX BELLLECTB NPOBOAATCS Ha
OCHOBaHWN METOAMK pacyeTa BbIOPOCOB 3arpA3HAIOLWINX BELLECTB, BKMHOYEHHbIX B
nepeyeHb, KOTOpbin dopMmupyeTca U BedeTCs YNOSIHOMOYEHHbIM [lpaBUTeNbCTBOM
Poccuinckon depepaumm denepanbHbiM OpraHoM ucnonHutensHon Bnactu (Mpasuna
pa3paboTkM U YTBEPXOEHUS METOAMK pacyeTa BbIOPOCOB BpeAHbIX (3arpsi3HSOLLMX)
BELLECTB B aTMOCHEpPHbIN BO34yX CTaUUOHaAPHLIMU WCTOYHUKAMW, YTBEPXOEHHble
noctaHosneHnem lNpasutensctBa Poccunckon depepaunm ot 16.05.2016 r. N 422).
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