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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocydapcTBEHHBIM aBTOHOMHBIM yupexaeHuem «HayuHo-uccnegoea-
TENbCKUIM MHCTUTYT «LleHTp akonornyeckol npoMeiuneHHon nonutukmn» (GrayY «HUW «LI3MM»)

2 BHECEH TexHu4eckum komuTeToMm no ctaHgaptusaumm TK 113 «Haunyywwue JocTynHble TeXHO-
nornmn»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuio u metporniorun ot 31 aHeapa 2024 r. Ne 174-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

ameHeHne KnumaTa conpsiKeHo C NOBCEMECTHLIMU U HEOBPATUMbIMKU NOCNEACTBUAMM KakK ANs aHTpO-
MOreHHbIX, Tak U ANA NPUPOOHBLIX CUCTEM, a Takke HeceT B cebe pucku obecnedeHns 6e3zonacHoCcTy U yCTOMR-
4YMBOro pasBuTUA. [InA MUHUMU3ALMW 3TUX PUCKOB BO BCEM MWpEe 3a4eWCTBOBaHbI pasrnuyHbie cepbl rocy-
LapCTBEHHOrO PerynvpoBaHunsi C BOBNeYeHMemM obbeauHeHHbIX ycunuin BusHeca, rocygapcTtea 1 obiecTsa.

B kopnopaTMBHOM CEKTOpe BCEro MMpa YCTaHOBMEHWe Lienen no HyneBbiM HETTO-BbIOpocaM NapHUKo-
BbIX ra30B CTAHOBUTCA HeobpaTumMbiM TpeHaoM. Ero npegnoceinkamu ctany MexayHapoaHele obasatenscTea
CTpaH — KpynHeMLWnX SMUTEHTOBR NAapHUKORBLIX ra3oB, pacTyLui 3anpoc Ha packpblTe HedPMHAHCOBOW OTHET-
HoCcTK Bu3Heca (pa3BuUTWME TakuxX CTAaHOAPTOB U MHULMATUE), OrpaHUYEeHNEe BO3MOXHOCTEN NO NMPUBMEYEHNID
hbMHAHCMPOBaHWS B YyrneponoeMKUe NPoeKThl.

JocTuxeHne yrnepooHONW HEATpanbHOCTKU MPU YCTOMYMBOM POCTE SKOHOMUKM Poccum — Takue Lenu
3asaBneHel B CTpaternn HU3KoyrnepogHoro paseutus Poccuiickon ®egepaumn [1], NOArOTOBNEHHON B pamMKax
yka3a lNpeaugeHTa Poccuiickon ®enepavum [2].

B uenax peanusauun Ctpaterun [1] n nopyyeHuii Npaeutensctea Poccuiickoin ®egepauum [3] Heobxo-
OVUMO YCTaHOBUTb MHOWKATUBHLIE MOKA3aTenu yaenbHbiX BolOpOCOR MAapHUKOBLIX ra3oB B MH(OPMaLUWOHHO-
TEXHUYECKMX CMPaBOYHUKaX MO HAWMY4YLWUM OOCTYMHbIM TeXHoNorMam. Takne nokasatenu MoryT ObiTb onpe-
AerneHbl Mo pesynsratam NpoBeAeHus HalWoHanbLHOro OTpacneBoro HeHYMapKuHra.

HacTosilmMin ctaHaapT siBNAeTCs MeToAUYecKUM JOKYMEHTOM, B KOTOPOM COAepXaTtcs pekoMeHdauuu
no nNpoBeAeHU0 BeHUMapKUHra yoenbHbIX BblIOpOCOB NapHWKOBLIX FA30B B LIENMN03Ho-ByMakHON NpoMbILL-
TNIEHHOCTW.
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

HAUWNYYLWUWE AOCTYNHLIE TEXHONOIUK

MeTogudeckue peKoMeHgauuKn no npoeegeHUO GeH'-IMapKMHI'a yOenbHbIX BblﬁpOCOB
NapHUKOBLIX FrA30B B LlennlOHOfSHO-EYMa)KHOFI MPOMbILWNEHHOCTN

The best available techniques.
Guidelines for benchmarking of greenhouse gas emissions from the pulp and paper industry

Oarta eBegeHna — 2024—03—01

1 O6bnacTtb NpUMeHeHunA

HacToawmi ctaHgapT ycTaHaBNUBAET OCHOBHLIE TpeBOBAHMS U METOAMYECKMNE NOAX0AbI K MPOBEAEHUIO
BeHumapkuHra ygenbHbIX BbiIOpocoB napHuKoBbix rasoB (M) B uennono3Ho-6yMaXHOM NpoMbILLNEHHOCTM
(LIBM) c uenbio ycTaHOBNEHWA MHAUKATUBHbIX NOKa3aTenen yaensHbix Bbibpocos MM B MHhOpMaLWOHHO-TeX-
HMYECKOM CMpaBOYHMKE MO HaumyylwmmM JOCTYNHbIM TexHonormam (MTC HAT) «LennionosHo-0ymaxHoe npo-
n3BoacTeo». CTaHOapT npeaHasHadYeH Ana cpaBHUTENbHOTO aHanuaa 3adeKTUBHOCTN NPUMEHAEMbIX TEXHO-
norui No otToenbHbIM NponasoacTeam npegnpuaTnin LIBIN B uensix npoeaeHust GeHYMapKuHra.

2 HopmaTuBHbIe CCbINKK

B HacTofwem cTaHgapTe Ucnonb3osaHa HOpMaTUBHAA CChINKa Ha crnefywnii cTaHgapT:
MOCT P 113.00.11 Haunyywwre gocTynHble TexHonormu. MNopagok npoeedeHus 6eHumapkuHra yoenb-
HbIX BbIDPOCOB NapHMKOBLIX rA30B B OTPACNAX NPOMbILLIEHHOCTH

MpumedyaHue — [Npu NONb30BAHWU HACTOALLMM CTaHAAPTOM LienecoobpasHo NPoBEPUTL AeWCTBUE CCbINOY-
HbIX CTAHAAPTOB B UHCOPMALIMOHHOW cucTeMe obLUero nonb3oBaHua — Ha oduumansHOM cainTe ®edepansbHOro areHT-
CTBa MO TEXHWYECKOMY PEryrvpoBaHUI0 U METPOIIOTAM B CETU VIHTEPHET UMK Mo exerogHoMy MHopMaLMoHHOMY ykasa-
Ten «HauuoHankHble CTaHOapTbI», KOTOPbLIA ONyBIUMKOBaH MO COCTOSHWUIO Ha 1 AHBaps TEKYLUEro roga, v no Bbinyckam
eXeMeca4YHOro MHOpPMaLIMOHHOTO yka3aTensa «HauuoHansHble cTaHaapThi» 3a TekyLMid rof. Ecnv 3aMeHeH CChINoYHbIA
CTaHAdapT, Ha KOTOPbIA AaHa HegaTWPOBaHHAA CCbINKa, TO PEKOMEHOYETCA MCMOMb30BaTh AENCTBYHLLYH BEPCUID 3TOrO
cTaHdapTa € y4eTOM BCEX BHECEHHBIX B [aHHYIO BEPCUIO U3MEHEHWI. Ecnu 3aMeHeH CCbiNOYHbIA CTaHAapT, Ha KOTOPbIv
[aHa OaTWPOBaHHAasA ccbifka, TO PEKOMEHOYEeTCA MCNoNb30BaTh BEPCUKD 3TOT0 CTaHAapTa C yKa3aHHbIM Bbille rofoMm yT-
BepxaeHus (npuHaTua). Ecnu nocne yTBepXaeHUsl HACTOSILLEro CTaHAapTa B CChINOYHBIM CTaHAapT, Ha KOTopbIA AaHa
LaTMpOBaHHas CCblka, BHECEHO M3MEHeHWe, 3aTparMBarllee NonoXeHUe, Ha KOTOPOE [aHa CCbifka, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMEHATL Be3 yyeTa JaHHOro M3MeHeHUs. Ecnm cobinoyHbIi cTaHaapT oTMeHeH 6e3 3amMeHbl, TO nono-
JKEHUWE, B KOTOPOM [aHa CChISIKa Ha HEro, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParvBatoLLEl 3Ty CChIMNKY.

3 TepMuHbI U onpegeneHus

B HacTodawem CTaHOapTe nNnpuMMeHeHbl cnegyrouwme TepMUHbl C COOTBETCTBYHOWKMMK onpeeneHUnAMI:
3.1

napHukoBbIW ras; MM MasoobpasHas cocTaenswllaa atMocdepbl NMPUPOAHOTO U aHTPOMOreHHOro
NPOUCXOXAEHUS, KOTOpasi MorfowaeT U UCMycKaeT W3NyYeHne B AManasoHe crnekTpa MHdgpakpacHoro ms-
NyYeHns1, UCNycKaeMoro NoBepxHoCTb 3eMiu, atMocdepoin 1 obrnakamu.

NMpumeuanne — [ BknoyawoT: anokeun yrmepopa (CO,), metad (CH,), okena azota (N,O), rugpodptop-
yrnepogel (HFC), nepdropyrneponsl (PFCg), rekcadtopug cepsl (SFg) u Tpudptopup asota (NF;).

[FTOCT P MCO 14064-3—2021, nyHkT 3.1.1]

MapaHune ochbuumnansHoe
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3.2

GeHUYMapPKMHT yaenbHbIX BLIOPOCOB MapHUKOBLIX ra3oB: KonuyecTBeHHasa oUeHKa yaenbHbIX Bbi-
BHpocoB NapHUKOBbLIX ra3oB, KOTOPas U3MepseTcs B TOHHAX 9KBMBarneHTa AMOKCUAA yrmepoda Ha eguHuLy
NPOM3BOACTBEHHON OEATENLHOCTU.

[TOCT P 113.00.11—2022, nyHkT 3.1.1]

3.3

BblOpOCbI NapHMKOBLIX ra3oB: Beibpockl B aTMocthepHbI BO34YX NapHUKOBbIX ra3os, 06pasyemMblx B
pe3ynbTaTe OCyLLeCTBNEeHUS XO3ANCTBEHHON U MHOW AEATENbHOCTMW 3a ONpeferneHHbIn MHTEPBar BpeMeHMW.
[[4], cTaTbsa 2]

3.4

MH(OpPMaLMOHHO-TEXHUYECKUI cnpaBoYHUK; NTC: [JokyMeHT HaluMOoHanNbHOW CUCTEMBI CcTaHAap-
TU3auuKn, cogepXaluin cMcTeMaTM3npoBaHHble AaHHbIe B onpegeneHHon obnacty n Bknoyawwmn B cebs
onucaHve TeXHONOorui, NpoueccoB, MeTonos, cnocobos, 06opyaOBaHNA U UHbIE AaHHBIE.

[[5], cTtaTbsa 2]

35

Hauvnyywaa gocTynHaa TexHonorua; HAOT: TexHonorma nNpov3BOACTBa NPO4yKUuuK (TOBapoOB), Bbi-
nonHeHwusi paboT, okasaHua ycnyr, onpeaensieMas Ha OCHOBE COBPEMEHHbIX JOCTWKEHWIA HAYKN U TEXHUKK
M HaWNy4dllero coMeTaHusa KpUTEpPUEB OOCTWKEHWS LEeNen oXpaHbl OKpYXawLlen cpefbl Npu yCcrnoBUK Ha-
NNYNA TEXHNYECKOW BO3MOXKHOCTU €€ NMPUMEHEHNS.

[[6], cTaTbs 1]

3.6 xupgkaa HebeneHas uennionoz3a: BonokHucTell nonydabpukaT B KUOKOM COCTOSIHUKM, Nonydyae-
MblM MyTEM BapKK CbiPbA pacTUTENbHOIO NPOUCXOXOEHUS.

3.7 xupkana 6eneHan uenntwnosa: BonokHucTeIn nonydgabpukaT B XXUOKOM COCTOSAHUM, MNONy4YaeMbli
nyTeM BapKu Cbipbsi pACTUTENbLHOMO NPOVCXOXOEHUS C NOCNeayoLLein oTOenkon.

3.8 cyxas HebeneHasa Uennknoza: BonokHuUcTeI nonydabpurkaT, nony4YaemMblid NyTeEM BapKu ChIpbS
pacTUTENLHOMO NPOUCXOXAEHUS C NOCNEAYIOWEeN CYLLKON.

3.9 cyxas 6eneHas uennwwno3sa: BonokHucTeii nonydabpukar, nony4vyaeMsiii MyTeM BapKu Cbipbs pac-
TUTEMNBbHOrO NPOMCXOXKLEHWA C Nocnenywen oTbenkon 1 CyLKON.

4 OO6wwre NonoXxeHus

CTpaterna coumnanbHO-3KOHOMWUYecKoro pasButua Poccuym ¢ HM3kuUM ypoBHeM BbibpocoB [T go
2050 roga [1], noaroToBneHHas Bo ucnonHeHue Ykasa lNpeangeHta Poccuinckon ®egepaunu [2], npegnonara-
eT ABa CLueHapusa pasBUTUSA: MHEPLMUOHHLIA U LeneBoil (MHTEHCUBHbIR).

B nepBomM cnydae coxpaHseTcsl Tekylaa 3KOHOMUYecKas Mogernb, a MeponpusaTUs, HanpaeneHHble Ha
cokpalleHune Beibpocos NI, 6a3upytoTca Ha NNaHOBOWM 3aMeHe U MoAepHU3alnu ycTapesLlero obopynoBaHus,
NocTeNeHHOM BbIBOAE M3 3KCMnyaTauun U 3amMeHe U3HOLEHHOro HeaHeproaddeKTUBHOIO xunoro goHaa. B
Ka4ecTBe 0OHOMO M3 MEeXaHM3MOB TEXHONOTMYECKOro PasBUTMS B MHEPLMOHHOM CLEHapUM paccMaTpuBaeTca
nepexon Ha HOT. YctaHoBrneHne nokasatenen ygenbHbix Belbpocos M npu aktyanusaumm MTC HOT n ux
JanbHellwee npaBonpuMeHeHue npu JaHHOM CUeHapuu pasBuUTUS He npeaycmaTtpuBaeTcs. VIHepUMOHHbIN
cueHapuii He paccMaTpuBaeTcsl B KadecTBe OCHOBHOMO M He MO3BOMNSAEeT AOCTWMYb «YIMepodHON HenTpanb-
HOCTU».

B pamkax ueneBoro (MHTEHCMBHOTIO) CLEHapusa MAaHUpyeTcs POCT 3KOHOMMWKW MPW YMEHbLUEHUW Bbl-
Bpocos MI': k 2050 rogy Ha 60 % ot ypoeHAa 2019 roga u Ha 80 % oT ypoeHsa 1990 roga ¢ nocriegyoLwmm
OOCTMXeHWeM BanaHca Mexay aHTponoreHHsiMu Belbpocamu MM 1 ux nornowleHvem He nozgHee 2060 roga.
[aHHbIA cueHapuii npeanonaraeT BHeAPEHWE B OTPACAX MPOMBILNEHHOCTH (B MEPBYO o4vepegb — yrne-
POAOEMKMX) TEXHOMOIMIA C HU3KUM ypoBHeM BbiGpocoB NI 1 BeicoKoW aHeproadeKkTBHOCTEI0, BHEAPEHWE
HIOT, nogoepXKy MHHOBALMOHHBIX W KnMMmaTtuyeckn adppekTuBHbix npoektoB. B UTC HOT ycraHaBnuBawTca
LeneBble (MHOVKATWMBHLbIE) MOKa3aTeny yaenbHbix BoiOpocoB MM v nokasaTenu pecypCcHOM U 3HEpPreTUHeCcKom
athHEeKTUBHOCTHK.
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HacToawmi ctaHgapT paspaboTaH ¢ Lenbio YCTAaHOBMEHMS eAWHbIX METOOMYECKUX NOOXOO0B K NpoBe-
OeHun BeHuyMapkmHra ygensHbeix Beibpocos NI ons npousBoacTBeHHbIX npoueccos LIBMT.

PaccuntaHHble No BeHYMapKUHIY yaoensHele nokasatenu BelbpocoB M7 oTpaxakT YpOBEHb COBEpLUEH-
CTBa OTAEeNbHbLIX NPOM3BOACTBEHHBLIX Npoueccos LIBI B conocTaBuMbIX YCNOBUAX B TEpMUHax Beibpocos NI
M He OTpaxaloT YPOBEeHb YAEeNbHbIX NPAMBIX U KOCBEHHBLIX BoIOpocoB NI npeanpusaTvs B LENOM.

5 Metogonorus npoBegeHusi 6eHYMapKUHra yaenbHbIX BbiIGpocoB
NapHUKOBbLIX ra3oB

5.1 3Tanbl npoBegeHUA GeHYMapKMHIa yaenbHbIX BbIOPOCOB NapHUKOBbLIX ra3oB

BenumapkuHr B LUBIM cnegyeT BoINONHATL ¢ y4eTom Tpebosanuin MTOCT P 113.00.11.

OcHOBHble 3Tanbl NpoBeAeHns BeHYMapKMHra cnegylwme:

- hopMMpOBaHWE 3KCMEePTHOW rpynnbi;

- onpegeneHWe rpaHul, NPOLECCOB ANS KOMUYECTBEHHOro onpeneneHus BbibpocoB NI u BbIGOp
meToauk(u) pacyeTa Beibpocos Il

- paspaboTka aHkeTbl 4ns cbopa gaHHbIX, HeobXoaAUMbIX Ons pacdeTa Bbibpocos 117

- cbop n obpaboTka gaHHbIX, HeobXxoaAMMbIX Ans pacyeTa yaenbHbix Beibpocos I

- pacyeT yaenbHbix Beibpocos M7

- BEpudMKaLmns pesynsTaToB pacveToB yaerbHbIX Bbibpocos M1

- MOCTpOEeHUe KpUBOW BeHUMapKuHra yaeneHbIiX Belbpocos MMT.

5.2 MpaHUUbI pacyeTa yaenbHbIX BbIGPOCOB NapHUKOBbLIX ra3oB

[Mpw npoBegeHnn BeHYMapKUHTa KONMMYecTBEHHAs oLeHKa yaenbHbix Bbibpocos NI BeinonHseTca ans
creayroLmx Npou3BoCTBEHHbIX MPOLIECCOB!

- NMPOW3BOLCTBO CyNbMaTHON KMNAKOW HebeneHon Lennonos.l;

- NPOW3BOACTBO CyNbMaTHON KNAKOW BeneHon Lennonossi;

- NMPOW3BOACTBO CyNbMaTHOW CyXon HebeneHon Lenmnonoss.l;

- NMPOW3BOACTBO CyNbMaTHON Cyxoi BeneHon Lennno3s;

- MPOW3BOACTBO CYNbMUTHOM XMUAKOM HeDeneHon Lennnossl;

- NMPOW3BOLCTBO MEXaHWYeCKoW ApeBecHOW Macchl (0edubpepHoi, padpuHEpPHOI);

- NMPOM3BOACTBO MakynaTypHOW Macchl;

- NMPOW3BOLCTBO KapToHa [KapToH/Bymara aonsi Nnockux cnoee (NnanHep), KAPTOH MENOBaHHbLIN, YHUBEp-
canbHbIA KAPTOH, KAPTOH A71S M3rOTOBNEHWA YNakoBKU AN Pa3HbiX BUOOB NPOAYKTOB (Niop-nak)];

- NMPOW3BOLCTBO razeTHoN bymaru;

- NMPOW3BOACTBO CAHWUTAPHO-TUTMEHUYeckon Bymaru;

- npowu3BoncTeo Bymaru anga roppupoBanng (NITUHT);

- NMPOW3BOLACTBO YNakoBO4YHON Bymaru (kpadT, MelwoyHas, obepTodHas, obnoxedHas);

- npou3BoncTBo Bymaru BbicOKOro kadectsa (odceTHas, TeTpaaHas, Tunorpadckas, oducHas, Meno-
BaHHasA BbICOKOrO Ka4ecTBa, HEMeNoBaHHAasA BbICOKOTO KavecTBa, bymara obonHas, Tepmobymara).

B HacToslWwem cTaHgapTe paccMaTtpuBaloTcs NpoLecchl MPoM3BoAcTBa Bymarn M KapToHa Ha OCHOBE
Lenmnonossl, MeXaHW4YecKoW ApeBecHOW N MakyrnaTypHOW Macchl.

TexHonornyeckmue nNpoLecchl, BKNKYEHHbLIE B rpaHuLbl pacyeTa yaenbHbix Bbibpocos NI ons npouseog-
CTBEHHbIX MPOLECCOR, NPUBEAEHbI B NPUINOXEHWN A.

5.3 Metoguyeckme nogxodbl K KONW4YeCTBEHHON oueHKe yaelibHbIX BblﬁpOCOB NMapHUKOBbLIX
rasos

[Mpw npoBeneHM KONUYECTBEHHOW OLIEHKN yaenbHbIX Beibpocos N7 Ang npoM3BOACTBEHHbLIX NPOLECCOB
LB yunTeiBatoTes BbiGpockl CO,, BeIGpoCk! UHbIX M7 HE y4nTbIBAKOTCA.

Bbibpockl onpeaenstoTca 3a oAWH NOMHbIA KaneHdapHbIA rog.

Ana pacuyeTa ynernbHbiX Boibpocos CO, MCNonb3yoT €AUHY0 METOAUKY AN BCEX NPOV3BOACTBEHHbIX
npoueccos LBI.

5.3.1 PacuyeT yaenbHbIX BbIGpoCcoOB 002 AnA NpoM3BOACTBEHHONO npouecca

YpeneHele BbiGpockl CO, ANA Npou3BOACTBEHHOrO mpouecca SECOQ’ T1CO,/T, paccunTbiBalOT MO
dopmyne
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E
SEco, = .5 (1)

roe ECO2 — BbIbpockl CO, oT npoussoacTeeHHOro npouecca, TCO,;

P — o6wuin o6bem uentono3Ho-6yMakHon NpoayKunv, nepegaHHoi 3a rpaHuLbl 4aHHOro NpoW3Bog-
CTBEHHOTO npouecca (ToBapHOW npodykumm v nonydabpukarta ons Apyrux Npou3BOACTBEHHbIX
npoueccos), T.

Ecnu Ha npeanpus T Npon3BOAAT HECKOMNBKO BUAOB (HAMMEHOBAHWIA) LEenmtono3Ho-6ymMaxkHon npogyk-
U1K, BXOOALWMX B rpaHULbl onpeaeneHHoro Npou3BoACTBEHHOMO Npouecca, HanpuMep KapToH MEeroBaHHbIH
N KapTOH YHMBEpCarbHbliA (CM. 5.2), Unn oguH BUA NPOAYKLUWKW NPOWU3BOAAT HA HECKOMbKUX TEXHONMOMMYeCKUX
JNIMHWAX, TO, NPWU HanNWYUKM pasgensHoro ydeta noTpebneHns MatepuanbHO-3HEPreTUHECKNX PEeCYpCoB, PeKo-
MeHayeTcs onpeaeniTs yaenbHble Beibpockl CO, ANs Kaxaoro euaa Lenmnono3Ho-6yMaxHo NpogyKUum unm
TEXHOMOrMYEeCKON NHWUK, a 3aTeM onpeaeniTb CPeHEB3BelleHHoe 3HaYeHne yaenbHbix Boibpocos CO, Ans
OAaHHOTo NPOM3BOACTBEHHOIO Npouecca.

B mnanHom cniyyae ygenbHbie Bbibpockl CO, Ana AaHHOro Npon3BOACTBEHHOTO npoLecca SEC021 TCO,/T,
paccyMTbiBaOT No opmyne

3. (SEco,; - B)
_I=
3R
I=
roe SECOzf — yAenbHble BbiBpockl CO, Ans npouecca NPOM3BOACTBA NPOAYKLMM i-ro BUAA (i-i TEXHOMOTK-

4eckom nmHum), TCO,/T;
P, — obbem Npou3BOLACTBA NPOOYKUMMW /-r0 BUAA (Ha i~ TEXHONOTMYECKON NMNHWK), T.

Onpepenexve yaernbHbix BbibpocoB CO, ANA OTAENbHbIX BUOOB LIENIHON03HO-0YMaXHON NpoayKuuu
WM TEXHOMOMMYECKMX NUHUIA NO3BONWT NPeanpuaTUaAM B paMkax JaHHOro NpoM3BOACTBEHHOro npouecca oT-
parXMpoBaTh BUObI NPOAYKLMM UMM TEXHOMOTMYECKNEe NIMHAW MO YIMepogoeMKOCTH.

Tak kak NpovM3BOACTBO LENNno3bl Ha OOHOW TEXHOMOTMYECKON NMUHKUK MOXET BKMKYaTb HECKOMbKO
3HEeProeMKMX TEXHOMOrMYEecKMX NpoueccoB (NPOM3BOLACTBO Xuakow HebeneHol Lennonosbl, otbenka, cyw-
Ka), onpenensitoLmnx BbiNyCcK pa3nuyHbiX BUAOB LEenntonosbl (cM. pucyHok 1), To 6eina pazpaboTtaHa meToauka
pacyeta yaenbHbix Beibpocos CO, ans Takoro criyyas [cm. hopmynbl (3)—(6)].

MpouseoacTBO XMakol HebeneHoi Lennonos.

Muakas HebeneHan
Iﬂ'|:||.|.e.ru1mno:’,a Prcnesen ot
P"""eﬁ“'w i Py weten.ors
P, w.Heban BAMKIM
[ OT1benka ]
Hugran GeneHaa | p
Lennionoaa *.ber.chil)
P, #.6an.cyw P, w.Gan BOMKOM
b h h 4 b A
Cywka [ EOM/KOM ]
Cyxan Cyxan
HeBeneHas GeneHan
usnnionoaa uennwonoaa
v v
P cyx.Haben Pcyxﬁen

MpumMevyaHue — [MpuMeHeHb! CrieayLLMe COKpaLLeHNA:
BOM — BymarogenartensHas MaLluHa;
KOM — kapToHogenaTtenbHan MallvHa.

PhcyHOI{ 1 — TexHonorn4yeckasa cxema NpoOKn3BOOCTBA pa3nNMUYHbIX BUWOOB LUEennno3bl
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5.3.2 PacueT ygenbHbIx BbibpocoB CO, Ana npon3BoACcTBa XUAKOW HeGeneHon Lenmninossl
YoenbHble Beibpockl CO, Ana npoussoactea xuakon HebeneHoi Lennionoss SECO2 witistans TGOIT
B.C.L.., PACCUYUTLIBAOT MO hopmyne

Eco, x. neten
Px. Heben.obLy, :

SECOZ w.HeGen = (3)

roe ECO2 wneBen — BblBpockl CO, 0T Npon3BoacTBa Kuakon HebeneHon uennionossl, TCO,;

Pm.HeGen.oﬁm — 06w 06bem NpoM3BOACTRA XKUAKOW HeBeneHoW Lennonosel, T B.C.L. (CM. pUCyHOK 1).
Mpouecchkl, BXOAsALLME B rpaHuLIbl MPOU3BOACTBA XWUAKOW HEDENEHOoN Lennionosbl, ONMcaHbl B Npunoxe-
HUK A.
5.3.3 PacueT yaenbHbIx Bbiopocos CO, AnsA npon3BoAcTBa XWAKOW 6eneHon Lennonos.l
YoenbHbie Bbibpockl CO, Ans Npou3BoAcTBa XUAKOW BeneHon Lenmnonossb SE002 o TaklalT Bad).,

paccYUTLIBAOT No hopmyne

SEco, x. neben - Px. neben. o6 + ECO 016
Pm.ﬁen.oﬁu.t

SEco, x. 6en = ; (4)

roe SECO2 wHeBen — YOenbHble Bbibpocsl CO, ans nponssoacTea xuakow Hebenexon uenmonossl, TCO,/T
B.C.L.;

Py veten ors — ©0bEM xuakoi HebeneHoi Lennionosel, NocTynueLIei Ha oTBenky, T B.C.L.;
EC02 or6 — BbiBpockl CO, ot npouecca ot6enku Lenmnonossl, TCO,.
Py Gen obuy — obwuin 06beM Npon3BoaCTBa XUAKok BeneHol Lennonosel, T B.C.1.

B rpaHuubl npouecca oT6enku Lennonossl B AaHHOM cryYyae BXOAAT creayoLlmne npouecchl:

- KWUCINOPOAHO-LIeno4YHas AenurHupukauns;

- HemnocpeacTBEeHHO NpoLecc 0TGenKn Lennonossl;

- NMPUroTOBMNEHWE XMMUKATOB ONA OTOENKM.

5.3.4 PacueT yaenbHbIx Bbibpocos CO, Ans Npou3BoACTBa CyXOW HeGeneHon Lenmnonosbl

YpenbHble Bbibpockl CO, Ons NpoM3BOACTBa Cyxoi HebeneHon uennionosb SECO2 cyx.Heben’ TCO,/T
B.C.L., pPACCHUTLIBAIOT MO hopmyne

SEC02 x. ne6en * Px.neben.cyw i ECOZ cyw
Feyx. veten Feyx. veéen + Peyx. 6en’

SEcozcyx. Heben = (5)
roe SEC02 wHe6en — YA€rbHble Bbibpockl CO, Ans NpousBoAcTBa Xkuakon HebeneHomn uenntonossl, TCO,/T
B.C.LL.;

P — obbem ¥uakon HebeneHow Lenntonossl, NOCTYNMBLLEN Ha CYLUKY, T B.C.L,.;

w.Heben.cyw
Peyx.neben — obbvem npousBofdcTBa Cyxow HebeneHown Lennonossl, T B.C.1.;
Peyx.6en — obbem npouzBoacTBa cyxol BeneHon Lennonosel, T B.C.L.;
Ec02 oyw — Bbibpockl CO, oT npouecca cywku Lennonossl (beneHon n HebeneHoi), TCO,,.

B rpaHunubl npouecca cyLuKy Lenntono3sl B AaHHOM ClyYyae BXO4AT creaylolme npoLecchl:

- HEenocpeacTBEHHO NPOLECC CYLUKA Lennonossl;

- peska;

- ynaKoBka.

5.3.5 Pacuet ygenbHbix Beibpocos CO, Ans npomMsBoAcTBa cyxon 6eneHon Lennonossol

YoenbHbie Bbibpocel CO, Ans npoussoacTea cyxon 6eneHon Lennonosb SECO2 cyx.6en’ TCO,/T B.C.L.,
paccuMTbiBaKT No hopmMyne

SECOZ x. 6en - Px.6en.cyw " ECOZ cyw

Feyx. 6en Peyx. vesen + Feyx_ 6en’ 6)

SEco, oyx. ben =

roe SECO2 w.6en — YAenbHble BbiGpockl CO, Ana NpousBoAcTBa xuakon 6eneront yennionossl, TCO,/T B.C.L.;

P — 06bem xunakon beneHon Lennnosbl, NOCTYNWBLLER Ha CYLUKY, T B.C.L.;

w.6en.cyw
Pcyxﬁen — 06beM NPOM3BOACTBA CyXOi BeneHon Lennonossl, T B.C.U.;
Pcyx.He6en — obbem npoun3BoacTBa Cyxou HebeneHomn uennwnoibl, T B.C.U.;

Ecoz cyw — BbiGpockl CO, oT npouecca cywku Lennionossl (6eneHon u Hebenexon), TCO,,.
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B rpaHuMubl npouecca CyLWKWU Lenmnknosbl B 4aHHOM criyvyae BXOAAT creaytolue npouecchb:
- HEMNoCPeACTBEHHO MPOLECC CyLUKM Lenmniornosbl;

- peska;

- ynakoBka.

5.3.6 Pacuet BbIGpocoe CO, oOT Npou3BOACTBEHHOrO Npouecca

Beibpockl CO, 0T Npon3BoACTBEHHOIO NpoLecca ECOZ, 1CO,, paccunTbIBalOT No hopmyne

Eco, = Eco, ronn * Eco, kaps * Eco, an * Eco, tenn: (7)

rae ECOZTDnn — Bbibpocel CO, B rpaHuuax NPOW3BOACTBEHHOIO MPOLECCa OT CTALVOHAPHOMO CXWUraHus
TONMNuea, TCOZ;
ECO2 KAl — BbIbpockl CO, B rpaHnuax Npou3BOACTBEHHOTO Npouecca OT UCMoMb30BaHWs kapboHaTos,
1CO,;
ECoz sn — Bblbpockl CO, 3a rpaHMuaMu NpoOM3BOLACTBEHHOIO NPOLECcca, CBA3AHHbIe C MPON3BOACTBOM
anektpoaHeprun, TCO,;
Ec:oz +enn — BblBpocekl CO, 3a rpaHnuaMn NPoN3BOACTBEHHOIO Mpouecca, CBA3aHHbIe C MPOU3BOLACTBOM
Tennoson aHeprumn, TCO,,.
BeiGpocel CO, B rpaHuuyax NpoM3BOACTBEHHOrO Mpouecca OT CTaUWOHAPHOro CXKWUraHua TONnnuBa
Eco, tonm 1CO,, paccuntbiBalOT No opmyne

n
Eco, tonn = E(ch “EFco, Tonry')s (8)
raoe FCj — pacxof j-ro Tonnuea B rpaHMLiax NPOM3BOACTBEHHOIO Npouecca, Thic. M3 (T, T Y.T. U Ap.);

EFCoz Tonn] — koappuumeHT BoiGpoca CO, OT CTaUMOHAPHOTO CxuraHus j-ro tonnuea, TCO,/eq. usm.

BenwnuunHa EFCO2 Tonn j TPVHAMAETCH B COOTBETCTBUN C MeToaukon [7]. Ans npyupogHoro rasa, KaMeHHOo-
ro yrns v masyTa 3HaueHusi koathduuneHTos Beibpocos CO, npeacTasnexbl B NpunoxeHun b.
Y4WuTblBAETCS CTaLMOHApHOE CXKMraHWe TONMbKO MCKomaeMbix BUAOB Tomnmea. CxuraHwe bruomacchl He
yuuTbiBaetca'l).
Beibpocel CO, B rpaHuuax npousBOACTBEHHOMO Mpouecca OT ucnonb3oBaHus kapBornatoB (CaCOg,
Na,CO,) EC02 Kap6” 1CO,, paccunTbIBaKOT Mo dhopmyne
m

Eco, xapb = Z1(anpﬁi ‘EFco, Kapﬁi)! (9)

rae Mo — notpebneHue i-ro kapboHaTa B rpaHuLax NPOW3BOACTBEHHOIO npouecca, T;
EFCO2 kapii — koadhchmumeHT Beibpoca CO, ans i-ro kapbonara, TCO,/T.

BenuunHa MKapﬁ ; BKMiodaet notpebrnenne kapboHaATOB, KOTOPbLIE pasnaralTcs B NMPOU3BOACTBEHHOM
npouecce c obpasosaHuem CO,.

Buibpockl CO, OT pasnoxeHusi B M3BeCTepereHepalMoHHbIX nevyax U3BecTKoBOro wnama (otpabotaH-
Hasa M3BECTb) HE YYUTLIBAKOTCA.

BenwnuwnHa EFCO2 kap6 i MPUHMMAETCA B COOTBETCTBMM C METO/AMKOM [7] (cm. npunoxeHue B).

Pacuet BeiGpocos CO, 3a rpaHvuamMn NpoM3BOACTBEHHOTO MpoLecca, CBA3AHHbIX C MPOW3BOLCTEOM
3MNEeKTPO3HEPTUN Eco2 an TCO,, paccuuThiBaoT No hopmyne

Eco,on = (EC~EG) - EFco, on (10)

roe  EC — noTpebneHne 3nekTposHeprum B rpaHnLax npovMs3BogcTBeHHoro npouecca, MBT - y;
EG — BblpaboTka 3MeKTpO3Heprin B rpaHnLax npouM3BoacTBEHHOro npouecca, MBT - u;
EFCO2 an — KoahhuumeHT Boibpoca CO, ana anektpoaHepruv, TCO,/MBT - u.

BenuunHbl EC n EG He OOJIMKHBbI BKIMHOYaThL 3aTpaTthl 3NeKTPO3Heprun Ha cobcTBEeHHbIe HYX[bl 3HEpro-
WUCTOYHUKA.

BenunumHa EC Bknwoyaet CyMMapHoe nmpeGneHme ANEeKTPO3IHEPTUK, KakK NOCTABIMEHHOW CO CTOPOHBbI
AnA 0aHHOro npoun3BoA4CTBEHHOIO npouecca, Tak u BblpaﬁOTaHHOﬁ B rpaHmnuax npon3BoACTBEHHOIO npouecca.

1) BeiBpochi CO, oT cxuraHna Gruomaccs! (KopofApeBecHble MaTepuarbl, WenoK 1 Mp.) CYUTaOTCA KNMMaTUHECKH
HeWTpansbHbLIMK.

6
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BenuumHa EG BkMoYaeT cyMMapHYH BbipaboTKy areKkTpoaHeprun, Kotopas MoxeT GbiTb noTpebneHa
KaK BHYTpM, TaK 1 3a rpaHMlamMu paccMaTpMBaemMoro Npon3BoACTBEHHOrO npolecca.

BenuynHa EFCO2 on MPUHUMaeTcs paBHOW cpefHeoTpacnesomy ansa LIBIM koaddmumeHty Boibpoca
CO, ans oTnyckaemoi aNekTpoaHeprum (CM. npunoxexue b).

Bribpocel CO, 3a rpaHnuamv npons3BOACTBEHHOIO NPOLEcca, CBA3aHHbIe C NPOU3BOACTBOM TErNnoBoM
3Hepruu, E002 tenm | KaI, paccyMTLIBAKOT MO hopMyne

ECOZ Tenn (HC - HG) - EFC02 Tenn’ (11)

roe HC — noTtpebneHne TennoBoW 3Hepruu (B nape v ropsavyerd BOAE) B rpaHULax NpoU3BOACTBEHHOrO
npouecca, kan;
HG — BblpaboTka TennoBon sHeprvu (B Nape v ropaYen Boge) B rpaHnL,ax NpoM3BOACTBEHHOIO NpPo-
uecca, kan;
EFCO2 renn — kK03 dnumeHT BoiGpoca CO, ans Tennosoi aHepruun, TCO,/Ikarn.

BenuunHel HC n HG He QOMmKHbI BKMOYaTb 3aTpaThl TEMNIOBOW 3HEPTMM Ha CODCTBEHHbBIE HYXObl 3HEp-
rOMCTOYHMKA.

Benvunna HC BknovaeT cymmapHoe noTpebneHve TennoBor 3HEPTMK, Kak NOCTaBIEHHOW CO CTOPOHbI
ANS JaHHOTo NPOWM3BOACTBEHHOIO NpoLuecca, Tak ¥ BblpaboTaHHOW B rpaHuLax NpovM3BOACTBEHHOMO NpoLecca.

BenuunHa HG BknovaeT cymmapHyio BbipaboTKy TENNOBOW 3HepPrv, KoTopas MoxeT ObiTe NoTpebneHa
Kak BHYTpM, TaK 1 3a rpaHuLamMu paccmaTpyvBaemoro npovM3BOA4CTBEHHOIO npouecca.

BenuuunHa EF(302 renn NPVHUMAETCA paBHoW cpegHeoTpacnesomy Ans LIBM koathdpurumenTy Boibpoca
CO, ans oTnyckaemoi TeNMoBOW IHEPrK (CM. NpunoxeHue b).

5.3.7 PacuyeT ygenbHbIX BbIGPOCOB NapHUKOBLIX FA30B ¢ YYEeTOM NoTeHUManoB rmoGanbHOro no-
TenneHwWs NapHUKOBbIX ra3oB

YoenbHbie Boibpocs M7 B ToHHax CO,-akBuBaneHTa (TCO,-3kB.), SECOZe’ T1CO,-3kB., TCO,-3KB./T Npo-

OYKUWW, pacCHYUTLIBAKT MO cpoplvlyne
m

SEco,e = 2.(SE; -GWR), (12)

=1

rae SE; — yaensHble BbiGpocki j-ro MI, T/T npogykuuw,
GWP; — notexuwan rmobansHoro notennedns ans i-ro ML, 1CO,-akB./T.
Ana npounsBoacTBeHHbIX npoueccos LIBM npu pacueTte yaenbHbix Beibpocos M 8 CO,-akBMBaneHTe

YYUTBIBAKOTCA TONbKO BbiGpockl CO,.
3Ha4YeHMsa noTeHunanos rnobanbHOro noTenneHus GWPr- npusegeHsbl B [8]. Onsa 002 noTeHuwuan rno-

©anbHOro noTenneHus paBseH 1.

6 3aknwuyuTenbHbie NONoXeHUsA

Ha ocHoBaHWW nony4YeHHbIX pe3ynLTaToB oTpacneBoro GeHYMapKMHra pekoMeHayeTcs YycTaHaBnMBaTh
WHOMKATUBHbIE NoKasaTenu yaenbHbix Bbibpocos M7 AByx ypoBHel (OTAENLHO ONA KAXKO0M0 NPON3BOACTBEH-
HOro npovecca).

MHankaTuBHbLIA NokasaTtens BepxHero ypoBHS I, 4, TCO,-3KB./T NpoaykuMKn, pekoMeHayeTcs onpeae-

naTe no popmyne
han 1= lavg * (hmax — J'aw/g) - 0,80, (13)

roe Iavg — cpefHWiA nokasaTtenk yaenbHbiX Belbpocor NI, onpeneneHHsbli No pesynstatam GeHUYMapKWHra,
TCO,-3KB./T NpoAYKLNH;
I hax — MaKcUManbHbIi NokasaTens yaenbHbIX Boibpocos MMM, onpegeneHHbin no pesynstatam 6eHumap-
kuHra, TCO,-3KB./T NpoayKunu.
MHOMKaTUBHBLIA NOKasaTerb HWXHero ypoBHA I,q 5, TCO,-0KB./T NpodyKuun, pekoMmeHayetcs onpee-
naTte no popmyne
hn 2= ‘ravg - (’avg_ Imin) + 0,60, (14)

rae Iavg — cpepHui nokasartens yaenbHblix Beibpocos MM, onpeneneHHblil no pesynstataM GeHYMapKuHra,
TCO,-3KB./T NpoAyKUMM;
lnin — MUMHMManbHbIA NokasaTens yaenbHbx Boibpocos M onpeaeneHHbI no pesynsratam GeHumap-
kuHra, TCO,-3KB./T NPOAYKUMMN.
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MpunoxeHune A
(cnpaBo4Hoe)

paHuUbI pacyeTa vOenbHbIX BI:IGPOCOB NMapHUKOBLIX ra3oB

Tabnuuya A1 — paHuubl pacyeTta yaensHbiX Belbpocos

HaumeHoBaxue

Nnpown3soACTBEHHOIO npouecca Qnucanye rpatil

MponzeoacTeo cynbdaTHoi | Bce npouecchl, KoTopble ABASKTCA YacTbi NpoLecca NpoM3BOACTBA CyNbAaTHOM Xua-
XUOKOW HeBeneHoW uenno- | ko HeBeneHon Lennonosbl, B TOM YUChe:

No3bl - MponapuBaHue LWenbl;

- Bapka Lensbl;

- NPOMbIBKa LENMonosbl;

- COpPTVMPOBaHWE LEnmnossbl;

- MPUrOTOBMEHWE XMMWKATOB;

- pereHepauunsa TeNrnoBoW 3Hepriu,

- NoKanbHas 04MCTKa CTOKOB W BblOpPOCOB;

- TPaHCMOPTHLIE CBA3M B rpaHMLax NMPOU3BOACTBEHHOTO NpoLecca.

YunThIBaKOTCA TakKe NPOLECChl, CBA3aHHbIE C pereHepauner XMMUKaToB Bapku, B TOM
uucne:

- BbiNapvBaHWE LUEMNOKOB;

- CXWraHwe LLIENOKOB B COAOPEreHepaunoHHbIX KoTnax;

- KaycTu3auus LEenoKoB.;

- obxur kapboHata kanbuua (CaCO;) B aBecTepereHepaUMOHHLIX nevax.

He BkntouatoTcs B rpaHuubl Beibpockl I, cBAZaHHbIE C WCMOMb30BaHWEM TOMMNMBA W
3HEepropecypcoB (3NeKTPO3Hepriu, TEMMOBOI 3HEPrM) Ha:

CHMUraHWe OypHOMaxHyLLMX raos;

NPOU3BOACTBO XUMUYECKW OCAXKOEHHOT0 Mena;

BbIpaBoTKy 3HEPrMKU B KOTNAX, CXUraloLWMX KOPOOPEBECHOE TOMNMMBO, a TAKKe 0caaku
U Unbl, 06pasyroLLmecst Npy O4UCTKE CTOMHBIX BOA,

Nony4YeHne ConyTCTBYIOLUMX 1 NOBOYHBLIX NPOAYKTOB;

NPOU3BOACTBO XMMWKATOB A5 MPOSAAKY;

BOLOMOATOTOBKY ¥ BOAOOTBEAEHWE 33 Npeaenamu AaHHOMo Npou3BOACTBEHHOMO Npo-
Lecca;

- BelpaboTKy CXaToro Bo3Zyxa 3a npegenamiy 4aHHOTO NPOU3BOACTBEHHOIO NpoLecca;
- TpaHcnopTupoBaHWe W nepepaboTky OTXOLOB 3a MpedenaMy AaHHOTO NpoW3Bosd-
CTBEHHOTO NpoLecca;

- pemoHTHbie paboThl;

- 0BLUeLiEX0BbIE HY3Kbl, HE CBA3AHHbIE HEMOCPEACTBEHHO C AaHHbIM MPOWM3BOLACTBEH-
HBIM MPOLIECCOM

MponzeoacTeo cynbdatHol | Bce npouecchl, KoTopbie ABNAKTCA YacTbio NpoLecca NpoM3BOACTBA CyNbMaTHOM Xua-
¥uokoln 6GeneHon uUennw- | Kol GeneHol Lenmnonossl, B TOM Y1Che:

nosbl - MponapuBaHue Lienbl;

- Bapka Lensbi;

- MPOMBbIBKA LIENSONOo3kI;

- COpPTUPOBaHUWE LIeNIono3ab;

- KUCMOPOLHO-LLEeNoYHas genurHnukaLms;

- oTbenka Lennonoasl;

- MPUrOTOBNEHUE XUMMWKATOB;

- pereHepauus TeNMOBOW 3HEpru,

- NokanbHasA 04MCTKa CTOKOB W BbIBPOCOB;

- TPaHCMNOPTHLIE CBA3M B rpaHuLax NpoM3BOACTBEHHOTO NpoLecca.

YyuThIBaKOTCA TakKe NpoLecchl, CBA3aHHbIE C pereHepauven XMMUKaToB Bapku, B TOM
yucne:

- BblNapuBaHWe LLENOoKOoB;

- CXKUraHve LWENOKOB B COOAOPEreHepaLMOoHHbIX KOTNax;

- KaycTM3aLWs LENOKOB;

- obxur kapboHata kaneuusa (CaCO,) B M3BecTepereHepauoHHbIX Nneyax.
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HaumeHoBaHue
NpoW3BOACTBEHHOIO NpoLecca

OnucaHue rpaHuy,

[NpounaeoacTeo cynbgaTHor
*Kuakon BeneHow uUenno-
noabl

He BkmiovatoTes B rpaHuubl Beibpockl M7, CBA3aHHbLIE C UCMOMb30BaHWEM TOMNMBA W
3HEepropecypcoB (aNeKTPO3HepruM, TENNOBOW SHEepPruM) Ha:

CWUraHye OypHONaxHyLWX rasoe;

- MPOWU3BOACTBO XMMUYECKM OCa¥aEHHOro Mena;

- BbIpabOoTKy 3HEPTMU B KOTNAX, CKUralLLMX KOpoapeBecHoe TOMMUBO, a TakKe 0CaaKu
¥ Unbl, 0BpasyoWnecs: Npyu O4MCTKE CTOYHBIX BOA;

nony4eHvWe ConyTCTBYHLLMX M MOBOYHBIX NPOAYKTOB;

- MPOU3BOACTBO XUMUKATOB AN NPOAAXKMU;

- BOONOArOTOBKY U BOOOOTBEAEHME 3a npedenamiyi 4aHHOTO NPOM3BOACTBEHHOIO Npo-
uecca;

- BbIpabOoTKy CXaToro Bo3adyxa 3a npefenaMi JaHHOro NPOW3BOACTBEHHOMO NpoLecca;
- TpaHcnopTUpoBaHWe W nepepaboTKy OTXOOOB 3a NMpeaenaMy OaHHOTO MPOoW3BOA-
CTBEHHOTO npouecca;

- PEMOHTHbIE paboTsl;

- 06leLexoBble HYXbl, He CBA3aHHbIe HEMOCPEACTBEHHO C AaHHbIM NMPOW3BOACTBEH-
HbIM MPOLECCOM

[MpouzBoacTBO cynbgarHom
Cyxon HebeneHoW uennto-
no3bl

Bce npouecchl, KOTopble ABNAKTCH YacTbio Npolecca Npou3BoACcTBa CynbdaTHOl cy-
X0l HebeneHoW uenntonossl, B TOM YACHe:

- MponapueaHue Lien.l;

- BapKa Lien.l;

- MPOMBbIBKa Lenmnonosbl;

- COpTUPOBaHWe LIennoskl;

- CYLUKa Uenmnonoasbl;

- pesKka W ynakoBKa Lenmnonossbl;

- MPUrOTOBIEHNEe XMMWKATOB;

- pereHepauus TENNOBOW 3HEPTUNK;

- NoKanbHasi 04MCTKA CTOKOB W BbIBPOCOB;

- TpaHCMNopTHLIE CBA3M B rpaHK1Liax Npou3BOACTBEHHOMO npoLecca.

YUMTLIBAIOTCA TaKKe NPOLUECChl, CBA3aHHLIE C pereHepaumreirl XMMUKaTOB BapKY, B TOM
yucne:

- BbINapUBaHUe LLEMNOKOE;

CXKUraHWe LLENOKOB B COOOPEreHepPaUMOHHbIX KOTNaxX;

- KaycTmaauus LLEnoKoB;

- 06xur kapborara kaneuua (CaCO,) B UsBecTepereHepaUMOHHLIX neYax.

He BkntouatoTca B rpaHuubl BeiBpockl M7, CBA3aHHbIE C WCTMONb30BAHWEM TOMMNMBA U
3HEepropecypcoB (3NeKTPO3Hepru, TENINOBOW 3HEPTUM) Ha:

- CKWraHve JypHOMaxHYLUWX rasos;

- MPOW3BOACTBO XMMUYECKM OCa¥OEHHOTO Mena;

- BblpaboTKy 3HEpriu B KOTMAx, CKUraloLLMX KOPOAPEBECHOE TOMMMBO, a TAKKe 0Cafku
¥ Wnbl, 06pa3syoLLMecst NPY OYACTKE CTOYHBIX BOS;

- MONyYeHWe COMyTCTBYHOLLMX U NOBOYHBIX MPOAYKTOB;

- MPOW3BOACTBO XMMUKATOB [ NPOAAKN;

BOLOMOArOTOBKY U BOAOOTBEAEHWE 3@ NPeaenamy 0aHHOTO NpOU3BOACTBEHHOIO MNpo-
uecca;

- BblpaboTKy cKaToro Bo3ayxa 3a npefenamin 4aHHOTO NPOU3BOACTBEHHOMO NPOLECCa;
- TpaHcnopTUpoBaHWe K nepepaboTky OTXOOOB 3a MpesenaMu [OAHHOro Mpou3Bod-
CTBEHHOrO NpoLecca;

- PEMOHTHbIE paboTh;

- 06LLELEXOBbIE HYX/bI, HE CBS3aHHbIE HEMOCPEeACTBEHHO C AaHHbIM MPOU3BOACTBEH-
HbIM NMPOLECCOM
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lpodomxeHue mabnuuyel A. 1

HavnmeHoBaHne

Nnpon3soACTBEHHONO npouecca

OnucaHve rpaHny

MpousBoacTeo cynbaTHO
cyxon beneHoln uennionoasbl

Bce npouecckl, KOTopble ABMAKTCH 4acTbio Npouecca Npou3BoAcTBa CynbgaTHON cy-
X0W BerneHon Lenntonosabl, B TOM YMCIe:

- NponapuBaHue LWenbl;

- Bapka LWenbl;

- MPOMBbIBKA LIENmMono3sbl;

- COpPTMPOBaHMWE LENonoabl;

- KMCNOPOOHO-LEenoYHas genurincukaums;

- oT6enka Lennonossl;

- CyLUKa Uennwonosbl;

- pes3ka M ynakoeka Liennonosb;

- MPWUIrOTOBMNEHWE XUMUWKATOR;

- pereHepauus TennoBoOW SHepriu;

- roKanbHasi 04MCTKa CTOKOB U BbIBpOCOB;

- TPAHCMOPTHLIE CBA3M B rpaHULIaX NPOM3BOACTREHHOTO Npouecca.

YYnThIBaKOTCS TakkKe NMpoUecchl, CBA3aHHble C pereHepaunen XMMUKaToOB Bapku, B TOM
yucne:

- BbiNapuvBaHue LLENoKOB;

- CXKWraHve LENOKOB B COAOPEreHepauMoHHbIX KOTnax;

- KayCcTW3aLMs LEMNOKOB;

- obxur kapbonarta kanbuus (CaCO;) B u3BecTepereHepaLlMoHHbIX Nevax.

He BknouatoTcs B rpaHuubl Beibpockl M7, cBAZaHHbIE C WCMOMb30BaHWEM TOMMMBA W
3HepropecypcoB (aNeKTPOIHepruu, TEMMOBON 3HEPr1M) Ha:

CKUraHWE OYPHOMAXHYLLINX razos;

NPOM3BOACTBO XMMWYECKM OCAKIEHHOTO Mena;

BbIpaboTKy SHEpPruK B KOTNAaX, CUralLWUX KOPOSPEBECHOE TOMMMBO, 8 TAKKe 0Caaku
W Unbl, 06pasyroLLMecst NPy OYUCTKE CTOMHBIX BOA;

Nony4eHne ConyTCTBYIOLLMX U NOBOYHBIX MPOAYKTOB;

NPOM3BOACTBO XMMWKATOB A5 NPOAEXKH;

BOOOMNOATOTOBKY M BOAOOTBEAEHWE 338 Npeaenamu AaHHOTo NpoU3BOACTBEHHOTO Mpo-
Lecca;

- BblpaboTKy CaToro Bo3ayxa 3a npefenamMy aHHOTO NPOWM3BOACTBEHHOM NPOLECca;

- TpaHcnopTUpoBaHWe W nepepaboTky OTXOLOB 3a MpefdenaMu AaHHOTO NpoW3BOf-
CTBEHHOTO MpoLecca;

- pemoHTHble paboThl;

- 0BLELEX0BbIE HYXK/bI, HE CBA3AHHbIE HEMOCPEACTBEHHO C AaHHLIM MPOWU3BOLACTBEH-
HBIM MPOLIECCOM

No3bl

10

[Mpor3BoacTBO CyNbUTHOM
KMOKOW HebeneHown uennio-

Bce npouecchl, KOTopble ABMNSAKTCS YacTbio NpoLecca NpoM3BoacTBa CyNbUTHON Xua-
KON HeBeneHon Lennonossl, B TOM YUCHEe:

- nponapuBaHue LWenbl;

- Bapka LWenbl;

- MPOMbIBKA LIeNStonossl;

- COpPTUPOBaHWE Lensonossl;

- OYMCTKA LEmnmonossl;

- BbiNapka LUIEmnokKoB;

- MPUrOTOBMNEHUE XUMUKATOB;

- pereHepauuns TENMOBON 3HEPTUM;

- nokansHas Q4MCTKa CTOKOB W BbIBPOCOE;

- TPaHCMOPTHbLIE CBA3M B rpaHMLax NPOU3BOACTBEHHOMO NpoLecca.

He Bkntoyatotes B rpaHuubl Beibpock! M7 0T Mcnonb3oBaHus TONMMBA U 9HEPrOPecypcoB
(anexkTpoaHepruK, TENIOBOW SHEPTMMW) Ha:

- CYyLWKyY NUrHocynbhoHaToB.;

- MPOW3BOACTBO XMMWYECKN OCaXOEeHHOro Mena;

- Mony4YeHWe conyTCTBYIOWMX M NOBOYHEIX NPOAYKTOB;
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4

HaumeHoBaHue
NpoW3BOACTBEHHOIO NpoLecca

OnucaHue rpaHuy,

[Mpon3BoacTBO CyNbMTHOR
Xuakown HebeneHoW Lennto-
no3bl

BbIpabOTKY 3HEPrM B KOTMAX, CKAraKLWMX KOPOAPEBECHOE TOMMUBO, a TAKKe 0CaaKu
¥ Unbl, 06pasyLNECH NMPK OYMCTKE CTOYHBIX BOM;

NPOW3BOACTBO XMMUKATOB ANA MPOAaXKH;

BOLOMOATOTOBKY M BOQOOTBEAEHWE 3a Npedenamy AaHHOro Npou3BoaCcTBa;
BbIpabOoTKy CHKaToOro Bo3ayxa 3a npeaenamii AaHHOro NPpoOU3BOACTEA;
TpaHCMNopTMpOBaHWe U nepepaboTky OTXOAOB 3a MNpedenamu OaHHOro Npou3Boa-
CTBEHHOrO npouecca;

- PEMOHTHbIE paboThl;

- 00WeLexoBble HyXabl, HE CBA3aHHLIE HEMOCPEACTBEHHO C AaHHbIM NMPOV3BOLCTBEH-
HbIM MPOLECCOM

MNpownaeoacteo gedubpep-
HOW ApEeBECHON Macchl

Bce npouecchl, KOTOpble SBMASIOTCA YacTblo Mpolecca MNpousBoacTBa gedmbpepHoi
OPEBECHOW Macchl, B TOM YUche:

- OedwmbpupoBaHue;

- COpPTMPOBaHWe 1 0YNCTKa OpPEeBEeCcHOW Macchl;

- pa3Mon W CopTMpPOBaHWE OTXOOOB;

- CrylieHwue;

- oTbernka;

- CyLUKa;

- yNaKoBKa;

- MPWUroTOBMEHWE XMMWKATOB;

- pereHepauus TENNOBOW 3HEPruu;

- nokanbHasi 04MCTKa CTOKOB U BeIDPOCOB;

- TPaHCMOPTHBIE CBA3WM B rpaH1Lax Npou3BOACTBEHHOMO Npouecca.

He BknoyatoTes B rpaHuusl Beibpocs! M7 0T ucnonb3oBaHWs TONNMBa U SHEPTOPECYPCOB
(aneKTpo3Heprun, TENMOBOM IHEPIUK) Ha:

- MOJTyYEHUE COMyTCTBYHLLIMX M MOBOYHBIX NPOOYKTOB;

- MPOMW3BOACTBO XMMUKATOB AN NPOAaXu;

- BOOONOArOTOBKY M BOQOOTBEAEHUE 33 NpedenamMu JaHHOMo NPOM3BOACTBEHHOMO Npo-
uecca;

- BbIpaboTKy CXaToro Bo3gyxa 3a npefenamMn aHHOro NPOn3BOACTBEHHONO NPOLECCa;
- TpaHcrnopTMpoBaHWe W nepepaboTky OTXOOOB 3a MpedenamMu OaHHOro MnpousBog-
CTBEHHOTO Mpouecca;

- PEMOHTHbIE paboThl;

- 0DOLWELEXOBLIE HYKObl, HE CBSA3AHHbLIE HEMOCPEACTBEHHO C AAHHBLIM NMPOV3BOOCTBEH-
HbIM MPOLECCOM

[Npounaeogcteo  padouHep-
HOW OpEeBECHON Macchl

Bce npoueccel, KOTopble ABMAKTCA YacTblo NpoLecca Npon3BoAcTBa padMHepHOW ape-
BECHOW Macchl, B TOM YUCNeE:

- MpPOMBbIBKA LUEnbI;

- 0be3BoXMBaAHWE LLEMbI;

- MPONWTKa XMMUKaTaMu;

- nMponapka Lwenbi;

- M3MenbYeHue B paduHepax;

- COPTMPOBaHWE M OYUCTKA OPEBECHOM MACChl;

- pa3Mon 1M COpPTUPOBaHWE OTXOO0B;

- CryLleHue;

- oTtbernka;

- CyLUKa;

- YMakKoBKa;

- MPUrOTOBMNEHME XUMWKATOB;

pereHepauus TEMNOBOW IHEPTUU;

- NoKankHasa o4KCcTKa CTOKOB U BLIOPOCOB;

TPaHCMOPTHbIE CBA3M B rpaHMuax NpoU3BOACTBEHHOo npouecca.

11
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lpodomxeHue mabnuuyel A. 1

HavnmeHoBaHne
NPOM3BOACTBEHHOMO Npolecca

OnucaHve rpaHny

[MpowusBoacTtBo  padmHep-
HOW OpeBeCHO MaccChl

He Bkntovalotes B rpaduusl BeiGpock! M7 0T ncnonb3oBaHus TONMAUMBA U 9HEPrOPEeCcypPCoB
(anexkTpoaHepruK, TENNOBOW 3HEPTMMW) Ha:

- Mony4YeHWe ConMyTCTBYHOLMX M NOBOYHBIX MPOAYKTOB;

- MPOW3BOACTBO XMMWKATOB NS NPOAAKM;

- BOAOMOArOTOBKY M BOQOOTBEAEHWE 3a npejenamv 4aHHOro NpovM3BOACTBEHHOMO Npo-
Lecca;

- BblpaboTKy Cartoro Bo3gyxa 3a npedenamun 4aHHOro NpoM3BO4CTBEHHOIO Npoueccea;
- TpaHcnopTupoBaHWe W nepepaboTky OTXOAOB 3a npedenaMy OaHHOro npou3Bof-
CTBEHHOrO npouecca;

- PEMOHTHbIe paboThl;

- oblWeLexoBble HyXObl, HE CBA3aHHblE HEMOCPEACTBEHHO C AaHHbIM NPOW3BOACTBEH-
HbIM MPOLECCOM

Mpou3BOACTBO MakynaTyp-
HOIR Macchl

Bce npoueccel, KOTOpble ABNAIOTCA YACThIO MPOLIECCa NMPOWM3BOACTBA MakynaTypHOi
Macckl, B TOM Yncne:

- pocnyck MakynaTyphbl;

- COpPTUPOBAHWE;

- QYMCTKa MakynaTypHOil Macchbl;

- (hpaKUMOHWMPOBaHWE MaKynaTypHOW Macchl,

- CryLleHue;

- TepmogWcnepcuoHHas obpaboTka;

- obnaropaxuBaHve MakynaTypHO Maccel;

- NPWUrOTOBMEHWE XMMUKATOB;

- pereHepauuWs TENNOBON 3HEPrUK;

- rokansHas Q4YNCTKa CTOKOB W BbIBPOCOR;

- TpaHCMOpTHbLIE CBA3W B rPaHULIaX MPOU3BOACTBEHHOIO NpoLiecca.

He BknitoyakoTecs B rpaHuLbl BeIbpock! M7 0T ncnonb3oBaHus TOMAUMBA U 9HEPrOPecypPCcoB
(anexkTpoaHepruw, TENIOBOW IHEPTMMW) Ha:

- Mony4YeHWe CoMyTCTBYIOWMX U NOBOYHBIX NPOAYKTOB,;

- BOAOMOArOTOBKY M BOOOOTBEAEHWe 3a npefenamy A4aHHOro NpoW3BOACTBEHHOMO Mpo-
Lecca;

- BblpabOoTKy CxaToro Bo3dyxa 3a npedenamu 4aHHOTo NPOM3BOACTBEHHOIO NpoLeccea;
- TpaHcnopTupoBaHWe W nepepaboTky OTXOAOB 3a npedenaMy OaHHOro npou3Bof-
CTBEHHOrO npouecca;

- PemOHTHble paboThl;

- oBleuexoBble HyXbl, He CBA3aHHbIEe HeNOCPeOCTBEHHO C AaHHbLIM NPOU3BOACTBEH-
HbIM MpOLEeccoM

MpousBoacTBo Bymarw/kap-
TOHa

12

Bce npouecchl, KoTopble SBMAAKTCA YacTbio Mpouecca npoussoacTea bymarn/kaptoHa,
B TOM YuCrie:

- MPWEM ¥ CryLLeHWe BONOKHWUCTLIX nonydabpurkaTos,;

- XpaHeHve W PoCnycK Lenmnonossl;

- pa3Mon BONMOKHWCTbIX nonydabpukaTos;

- 04YMCTKa W CopTMpoBaHue ByMaxkHOW Macchl;

- thopmMOBaHWe, NpeccoBaHue;

- CYLLUKa;

- MernoBaHue U KpalleHve;

- KanaHapupoBaHue;

- Hakar;

- OTAernKa W ynakoBka;

- nepepabotka Bpaka;

- MPWrOTOBMEHWE XUMUKATOR;

- pereHepaums TENNOBOW IHEPrUK;

- NokanbHas 04MCTKA CTOKOB U BbIBpOCOB;

- TPaHCMOPTHbIE CBA3W B rpaHMLax NPOM3BOACTBEHHOIO NpoLecca.
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HaumeHoBaHue
NpoW3BOACTBEHHOIO NpoLecca

OnucaHue rpaHuy,

lMpoussoagcTeo Bymaru/kap-
TOHa

He BkntoyatoTca B rpaHuubl BeiGpockl M7 oT MCnonb30BaHna TONNMMBa U 3HEPropecypcoB
(aneKkTpoaHeprum, TENNOBOW IHEPTUK) Ha:

MPOU3BOACTBO BOMOKHUCTHLIX NonydabpukaTos;

Mony4eHe ConyTCTBYIOLLMX U MOBOYHbBIX NPOOYKTOB;

NMPOU3BOACTBO XMMUKATOB [MNs NPOAaMKU;

BOLOMOArOTOBKY M BOQOOTBEAEHUE 33 NpedenamMu 4aHHOTO NPoU3BOACTRE;
BbIpaboTKy CKaToro Bo3ayxa 3a npefenamMu AaHHOTO NPOW3BOACTBEHHOMO NPOLECCa;
TpaHcrnopTMpoBaHMe M nepepaboTKy OTXOOOB 3a npeaenamu AaHHOMo MpPOU3BOa-

CTBEHHOIO npouecca;

PEMOHTHBIE paboTkl;
o6LLeLexoBble HY}¥bl, HE CBA3AHHbLIE HEMOCPEACTBEHHO C AAHHBLIM MPOW3BOACTBEH-

HbIM Npoueccom

1
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Mpunoxenune b
(cnpaBo4Hoe)

MaTepuanbHoO-3HepreTu4eckue pecypcChbl, y4yuTbiBaeMblie NpU NpoBegeHUU KONMUYeCTBEHHON OUeHKH
yAenbHbIX BbI6POCOB NMapHUKOBLIX ra3oB; KoadJCbMLWIEHTbI BblﬁpOCDB napHUKOBLIX ra3soB

Tabnuya Bb.1 — MaTtepuanbHO-3HEPrETUYECKUE PECYPChI, YYUTLIBAEMbIE MPK MPOBEAEHUN KONMUYECTBEHHOW OLIEHKU
yAerbHbIX BbIGPOCOB NAPHUKOBLIX ra3oB; KO3hULMEHTE! BoIBPOCOB NapHUKOBLIX ra308

KoachdpuumeHt
Pecypc BblOpOCOB, NGTOMHUK QaHHbIX
TCOZJ‘e,L\. nam

AnektpoaHepruda, MBT - 4 0,449 CpenHeotpacneson ana LBIM koapduumeHT Boibpoca CO,
Ansi OTNyCKaeMOoWn 3MeKTPOIHEePrUu.

MpumeyaHune — PaccyuTaH Ha OCHOBE AaHHbLIX, NMpPeno-
cTaBneHHbIX Npeanpuatuamu LIBMM

Tennoeas aHeprvs (nap, ropsdas 0,240 Cpenneotpacnesor ana LIBM koadbcuumenT Boibpoca CO,

Boga), Mkan AN OTNycKaeMoKn TeNsI0BOW SHEPruun.
MpumevyaHune — PaccyuTaH Ha OCHOBe AaHHblX, Npego-
cTaBneHHbIX Npeanpuatuamu LIBM

MpUpOaHLIA ras, Teic. M3 (T y.T.) 1,80 (1,59) MeTopvka [7]

KameHHBIN yronk, T (T y.T.) 2,13 (2,77) MeTtoguka [7]

MazyTt, T (TVY.T.) 3,11 (2,27) MeTtoguka [7]

Kap6oHat kanbuma CaCOg4, T 0,440 Metonuka [7]

Kap6oHnat HaTtpusa Na,CO4, T 0,415 Metoguika [7]
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Bubnuorpadcun

[1] Crparterusa counanbHo-3KoHOMKUYeCKoro pas3sutua Poccuickon ®egepaumm ¢ HA3KUM YpOBHEM BbIBpOCOB napHU-
koBbIX rasoe go 2050 roga (yTeepxaeHa pacnopsxeHuem lMpaesutensctea Poccuitickon ®enepaumm ot 29 okTadps
2021 r. Ne 3052-p)

[2] VYkas lNpesupenTta Poccuitickon Pegepauyun ot 4 Hoabpa 2020 r. Ne 666 «O cokpalleHun BbIOGpOCOB NapHUKOBLIX
rasoB»

[3] Mpotokon corewanus y MNepeoro 3amectutens MNpenceaatens MNpasutensctea Poccunckon ®enepauun A.P. Beno-
ycosa oT 25 Hoabpsa 2021 r. Ne AB-IM113-276np

[4] ®enepanbHbii 3akoH oT 2 nona 2021 . Ne 296-93 «O6 orpaHuyeHn BLIBPOCOB NapHUKOBLIX ra3oBy

[5] ®enepanbHbIi 3akoH oT 29 uioHsa 2015 1. Ne 162-03 «O ctangaptusauuu B Poccuiickon ®efepaunuy»

[6] ®enepanbHbii 3akoH oT 21 uiona 2014 r. Ne 219-®3 «O BHeceHUn nameHeHn B PegepanbHblil 3akoH «O06 oxpaHe
OoKpyKatoLLen cpedbl» U OTAenNbHble 3akoHodaTenbHele akTel Poccuinckon ®enepayumny

[71 Mpukas MuHucTepcTBa NpUMPOAHbIX pecypcoB 1 akonorum Poccuiickon ®epgepaunn ot 27 maa 2022 r. Ne 371
«OB6 yTBEpXKOEHUN METOAMK KONMMYECTBEHHOIO onpeaeneHns obbema BoiBpOCOB NapHUKOBBLIX rA30B W MOTMOLEHNIA
NapHUKOBLIX ra30B»

[8] Pacnopsxenue lNpaButenscTtea Poccuiickon ®egepaumn ot 22 oktabpa 2021 . Ne 2979-p «0O6 yTBepKaeHWU ne-
PeYHA NapHWKOBLIX FA30B, B OTHOLUIEHWMW KOTOPBIX OCYLLECTBNAETCH rocyAapCTBEHHbBIN YYET BEIOPOCOB NapHUKOBLIX
rasoB 1 BeeHWe KagacTpa NapHWKOBbLIX ra3oB»
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YOK 676.02:504.05:006.354 OKC 13.020.40

KntoueBble cnoea: MeToguyeckue PekomMmeHgauunn, GEHL{MEIDKMHF YOenbHbIX BbI6DOCOB NapHUKOBbIX Ma30B,
KOonnvyecTBeHHadA OUEeHKa BbIGDOCOB NapHWKOBLIX ra3os, LLEHH}OJ'IOSHO-SyMa)KHaﬂ NMPOMBbILLUITEHHOCTb

Pepaktop E.B. Akyboea
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop [f1.C. flbiceHko
KomnbtoTepHas Bepctka MLA. HaneldkuHol

Cparo B Habop 06.02.2024. [MognucaHo B nedatb 27.02.2024. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 2,32. Y4.-u3a. n. 1,90.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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