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Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM 0bLllecTBOM «Hay4yHo-uccnegoBaTensCKUA MHCTUTYT OXpaHbl aTMOC-
depHoro Bozgyxa» (AO «HUW Atmocdepanr)

2 BHECEH TexHn4yeckuM koMuTeTOM No cTaHgapTtusaumn TK 457 «KayecTtBo Bo3gyxa»

3 YTBEPXIEH W/ BBENEH B JEWCTBWE Mpukaszom ®denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynupoBaHuio u metponoruun ot 16 Hoabpsa 2023 r. Ne 1400-cT

4 BBEOEH BMNEPBbLIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-03 «O cmandapmus3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGhOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomsememaeyow,as UHGhopMayus, yeedoMIeHUE U MEeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYeCcKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH 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

BaxHelwen 3apaveil Ha CErogHsAWHWA OeHb ABNSAeTcA pelweHue npobnemMbl M3MEHeHWs KnumaTa
M 3amMedneHue TemnoB rnobanebHoro notenneHusi. C aTol Uenbl Heobxogumo O0OUTBCA 3HAYUTENbHOro
COKpaLlleHnsa BbiIOpOCOB NapHMKOBLIX rA30B BO BceM Mupe. [ns A0CTMKEeHSA 3TOW Lenv npeanpuaTus, KoTopble
CYMTAIOTCH OCHOBHbLIM UCTOYHMKOM BbIGPOCOB MapHUKOBLIX ra30B, A0MXKHbI B NEPBYI0 04epeab PerMcTpupoBaTth
o6bem Bbibpocos CO, Npu NPonU3BoACTBE NPOAYKLWM, BLIABMATL U PACCHATLIBATL BO3MOXHOCTU COKpaLLIEHUA
BblBpocoe (cm. [1], [2]).

WcTouHmkM BEIBPOCOB NapHMKOBLIX ra30B HA MeTannypruyeckux 3asofax BKoYaT Belbpockl CO, npu
NPOW3BOACTBE KENe3opyOHbIX OKaTLILEN, armoMepara, Xenesa nNpaMoro BOCCTaHOBIMEHUA, YyryHa, ctanu,
BO3HUKaKLLMe B peaynbTate OKUCNeHWs yrnepoaa Tonnuea, cbipbs, BOCCTAHOBUTENENW, YINepoacoaepaLlmx
MaTeprManoB U pasnoXeHus kapboHaTOB C yYEeTOM COXpPaHEeHWs YacTu yrnepoda B COCTaBe OCHOBHLIX M
COMYTCTBYIOLLKUX NPOAYKTOB U OTX0Oax NpoOM3BOACTEA.

HopmaTuBHLIE MOMOXEHWS, Kacawllueca U3MeHeHUs Krnvmara, TpebytoT, uTobbl MeTannypradyeckue
KoMnaHuu paspaboTanu MeToabl CokpaleHus Bbibpocos CO, Ha NpeanpuaTUsAX A8 NPOLECCOB NPOM3BOACTBEA
NPOAYKLIMN.

HacTosiwmin cTaHaapT aBNaeTca NpogoiKeHeM Cepun CTaH4apToB Mo OLeHKe BbIBPOCOB 1 JONOMNHAET
FMOCT P UCO 19694-1, npu 3TOM He MCKIoYaeT NPUMEHEHWS OPYrMX CTaHAapTOB UM HOPMAaTUBHbIX akTOB.

MpenonoxeHHble MeTodbl pacyeTa nNpedHasHavyeHbl ONA pacllMpeHHOW WHBeHTapu3auuu BbIOpocoB
NMapHWKOBLIX ra30B, NPOBOAUMbLIX Ha 0B6POBONLHON OCHOBE B COOTBETCTBMM C NOTPEBHOCTLIO NpeanonaraeMblx
none3oeatenei cornacHo NOCT P MCO 14064-1.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BblﬁpOCbl CTauMOHapPHbIX NCTOYHUKOB

ONPEOENEHWE BbIBPOCOB NAPHWKOBbLIX FTA30B B SHEPTOEMKUX OTPACNAX
MPOMbIWNEHHOCTH

YacTtb 2

YepHaa MeTannyprus

Stationary source emissions. Determination of greenhouse gas emissions in energy intensive industries.
Part 2. Iron and steel industry

Oarta BeepgeHna — 2024—02—01

1 O6bnacTb NnpUMeHeHUs

HacTtoswmin cTaHgapT ycTaHaBnMeaeT METOAMKY onpeaeneHus BeibpocoB napHukoBbix razoe (M) gns
NpennpusTUA YepHOW MeTanyprum 1 OLLeHKW KIKYeBbIX Nokasatenein ahpeKTMBHOCTH, CBA3aHHbIX C BbIOpO-
camu CO, (yrnepoaHas appektmsHocTb Unn CO,-3((HeKTUBHOCTB).

HacTtosiwmi ctangapt npuMensietca coBmecTHo ¢ FTOCT P MCO 19694-1, oxeaTteiBaloWwmm obLme NpuH-
LW1nbl, onpeaeneHns 1 npasuna, KOTopble NpUMeHsIoTea Ons onpeaeneHns Bbibpocos M7 Bo Bcex aHeproem-
KMX OTpacnsx c UCNoNb3oBaHWeM CTaH4apTHOW meTogonorun (cm. [1]). BmecTe aTu cTaHgapTel obecnevnBaoT
cornacoBaHHyo npoueaypy:

- Ana MEeTOA0B M3MEepPeHWs, aHanunaa U KonM4ecTBeHHOW oueHku Beibpocos M7

- OLEHKM YrnepoaHoi 3heKTUBHOCTH NPOU3BOLCTBEHHbLIX NPOLECCOB Ha YPOBHE NPeanpuaTi;

- CO30aHWSa U NPeaoCcTaBneHns HageXHOW, TOYHOW 1 Ka4eCTBEeHHOW MHopMaLUMK Ans uenen oT4eTHO-
CTW ¥ BepudUuKaLum.

2 HopmaTuBHbIE CCbIMKN

B HacTofwwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW Ha cnefylolve cTaHaapThbl:

FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpepeneHHoCcTb uamMepeHusa. Yacte 3. PykoBoacTBO no
Bblpa)KeHW HeonpeaeneHHOCT U3MepeHns

FMOCT P 113.00.11 Haunyuywme gocTynHble TexHonoruu. MNMopsgok npoeefeHnss BeHUMapKuHra yaenb-
HbIX BbIOPOCOB NapHMKOBLIX ra30B B OTPACNSAX MPOMbBILLNEHHOCTH

MOCT P 58765 MetannonpogyKkumsa U3 ctanu WU cnnaBoB. TepMUHbI U ONpeaeneHuns

MOCT P UCO 14064-1 Maswl napHukoBkle. YacTte 1. TpeboBaHUA U pyKOBOACTBO MO KONUYECTBEHHOMY
onpefeneHno M OTYETHOCTKM O BeIOpOCax 1 NOMMOLLLEHUM MAapHUKOBLIX TA30B HA YPOBHE OpraHu3auuu

FOCT P MCO 19694-1 Bbibpochkl OT cTaunoHapHbIX McTodHMKoB. OnpeneneHne BbiIOpOCOB NapHUKOBbIX
rasoB B 3HEPrOEMKMX OTPacnaxX npoMblluneHHocTy. Yacte 1. Obume nonoxeHus

MpumedaHue — lpyW NONb3OBAHKM HACTOALLMM CTaHAAPTOM LenecoobpasHo NpoBEPUTE AeNCTBUE CCbINoM-
HbIX CTaHAAapTOB B UH(OPMALMOHHOW cucTeMe 0BLIEro nonb3oBaHna — Ha ouuMansHOM caiTe ®edepansHOro areHT-
CTBa Mo TEXHWYECKOMY PEeryrMpoBaH1i0 U METPOSIOTAM B CETU MIHTEPHET UMK Mo eXXerogHoMy MH(POPMALMOHHOMY yKasa-
Tenio «HauuoHanbHble CTaHAAPTLI», KOTOPLIA OMyBrNUKOBaH MO COCTOAHWUIO HAa 1 AHBapa TeKyLLero roga, u no BbINyckam
eXeMeca4HOro MHoOPMaLMOHHOIO ykasaTensa «HauuoHanbHbIe cTaHaapThl» 3a TeKyLWid rof. Ecrnv saMeHeH CChINoYHBbI
cTaHZdapT, Ha KOTOpbIA AaHa HegaTMpOBaHHAA CCbINKa, TO PEKOMEHOYETCA WCMOoNb30BaTh AEWCTBYHOLLYID BEPCUIO 3TOTO
CcTaHdapTa ¢ Y4eTOM BCEX BHECEHHLIX B JAaHHYK BEPCUIO U3MEHEHWIA. ECnK 3aMeHeH CCbINOYHbIA CTaHOAapT, Ha KOTopbIi
[aHa AaTWPOBaHHAasA CChIMNKa, TO PEKOMEHOYEeTCA UCNONb30BaTh BEPCUID aTOr0 CTaHAApTa C yKa3aHHbIM Bbille rodoMm yT-
BEpPXOeHUs (MpuHATUA). ECnu nocne yTBep:KOeHUs HACTOSILLEro CTaHAapTa B CCbINOYHbIM CTaHAAPT, Ha KOTOPLIA AaHa
OaTMPOBAHHAsA CChINKa, BHECEHO U3MEHEHWe, 3aTparMBalLee nonoXXeHne, Ha KOTOpPoe AaHa CCbIMKA, TO 3TO NOMNOKeHne
pekoMeHayeTcs NpuMeHaTs Bes yyeta JaHHOro MameHeHus. Ecnm cobinoyHbIi cTaHaapt oTMeHeH 6e3 3ameHsl, TO Noro-
EHMWe, B KOTOPOM [JaHa CChifIKa Ha Hero, pekoMeHOYeTcA NPUMEeHATL B YacTK, He 3aTparvBatoLLelt aTy CChINKY.

MapaHune ochbuumnansHoe

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 5/36
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71097-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67906
https://gostexpert.ru/gost/gost-71097-2023?utm_source=pdf&utm_medium=67906&utm_term=page

FOCT P 71097—2023

3 TepMUHbLI 1 onpeaeneHus

B HacTosAwem cTtaHgapTe npumeHeHbl TepMuHbl no FTOCT P MCO 19694-1, TOCT P MCO 14064-1,
FOCT P 113.00.11, a Takke MOCT P 58765.

4 CokpalueHus

B HacTosweM cTaHgapTe NpUMeHeHb! criedylol e CoKpalleHus:

BPY — Bo3agyxopasgenuTenbHble YCTaHOBKM;

OCIM — pyroBasa cTtanennaBunbHas neds;

KB — >xene3o npsMoro BOCCTAHOBMNEHWS;

KM3 — kntoveBble nokasatenu achpekTUBHOCTH;

MI3MK — MexnpaBuTensCTBEeHHas rpynna aKCNepToB Mo U3MEHEHMWIO KNUmMaTa.

5 O6bnactb oxBaTa OTYETHOCTM YEPHOW MeTannypruu

METaHHprVI‘-IeCKOE npon3sonCcTBO BKIKOYaeT B cebsa MHOXecTBO pa3nn4yHbIX npoueccoB, KOTOpble MO-
ryT OCYLWWeCTBNATLECA KaKk COBMECTHO Ha OOHOM npednpuATUn, Tak U B OTOENbHOCTHK, KOrga 4actb npoueccoB
ocyliecTBnAeTCcAa Ha CTOPOHHUX NPEONPUATUAX. KDOME TOTO, B KaXX4OM rnpouecce HeKOTopblie onepauun moryTt
KaK BbINMOJTHATLECA Ha CTOPOHE, TakK U NPOCTO OTCYTCTBOBATbL, NMO3TOMY Tp95yeTCﬂ ocobas OCTOPOXHOCTbL MNMpU
onpegeneHnn opraHn3alMoHHbIX rpaHul. B NMPUIOXEeHWUN A npBedeH nepe4vyeHb NpoUeccoB, KOTOPbIE OOIXK-
Hbl BbITb BKINKOYEHbI B OTYETHOCTb O BblﬁpOCBX Mr, ecnun atn npouecchbl OCYWeCTBNAKTCA Ha MeTannypru4de-
CKOM npednpuaTtuin.

6 OCHOBHbIe npyuHUUNbI onpegeneHnA BbIGPOCOB NMapHUKOBLIX ra3oB

6.1 O6wmMe nonoxeHun

Bei6pocel CO, moryT 6biTe MMB0 paccunTaHbl (MeTogom BanaHca maccel yrnepoaa), nbo usmepeHsi B
0TX0OSLWMX ra3ax. M3-3a oTHOCUTENBHO BOMBLLIOMO KONMYECTBA UCTOYHWKOB BEIOPOCOBR HA METanypruiyeckom
npeanpusaTuM Meton yrnepogHoro BanaHca sBnseTcs Haubornee 3KOHOMUYECKW 3PDEKTUBHBIM CNOCOBOM
onpepneneHus eoibpocos CO,.

Kpome Toro, maccoBblii BanaHc — 3To Hanbonee HaAeXHblii MeToq, NOCKONbKY COMOCTABNEHME AaHHbIX
B LienoyKe Co3naHns CTOUMOCTM MO3BOMAET NOBbIWaTL Ka4ecTBo oueHku Beibpocos CO, (cm. pasaen 10).

Takum o6pa3om, OCHOBHOE Nnpasuno onpegeneHns Bolbpocos CO, 3aknoyaeTca B NpumMeHeHun oblue-
ro yrnepogHoro 6anaHca Ha ypoBHE 3aBO4a MM TEXHONOMMYecKoro npouecca. B aTom pasgene uanaratotcs
NPUHUKMBI COCTaBMNEHUs yrnepoaHoro banaHca U CoaepxXkuUTcsa BaxkHasi MHopMaLmns 06 MCTOYHMKAX OaHHbIX
1 onpeneneHnn KoaduurneHToB BbIGPOCoB.

6.2 MpuHumnn yrnepogHoro 6anaHca

Ons kaxporo npouecca onpeaeneHve 3hEKTVBHOCTM HaunHaeTca ¢ pacyeTa Beibpocoe CO, Ha oc-
HoBe BanaHca BXOOHbIX W BbIXOOHbLIX MaTepuanbHbIX NOTOKOB npouecca. Ha ocHoBe gaHHbIX O YWCTOM No-
TpebrneHun (UNn HETTO-NOTPEBNEHNN) KaXKO0To MaTepuansHOro NoToka U COOTBETCTRYHOLLMX KO3MULNEHTOB
BbIBPOCOB OMpedensTcs NpAMbIe U KOCBeHHble Bbibpockl CO,. O6wume Beibpock! OT npouecca paccYuThbl-
BaKOT no dopmyne

n
Eco, = Y NU; -(EF; + IEeq;), (1)
i=1
roe i — vHAeKc, nAeHTUPULUPYOLWKWIA MaTepuarnbHbIi NOTOK;

x‘:'CO2 — 06wwit Beibpoc CO,, T COy;
EF; — k0oathdULmMeHT npsaMblx BbIOPOCOB ANA MarepuanbHOro noToka i
IEeq; — k03 MUUNEHT KOCBEHHbLIX BbIDPOCOB ANA MaTepuanbHOro noToka f;
NU; — yucToe noTpebneHne MaTepuansHOro NoToka / (B nepecyeTe Ha Cyxoe BellecTBO, eCrv NPUMEHKMO).
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Uuctoe notpebneHne paccuyuTbiBaeTcd AN npouecca Unv npeanpusTus B LENoM No pasHuue Mexay
3HAYEHMAMM BXOOHBIX WM BbIXOAHbBIX MOTOKOB. PacyeT npoeoauTtcs no doopmyne (3) Ana npeanpuatusa u dopmMyne
(17) ona npouecca. Yuctoe notpebneHue onpeaenaeTca UCXOOs U3 OaHHLIX O AeATeNbHOCTU NPeanpuUsaTUs.

PekomeHayeTcs MCMNoNb30BaThk B KAYECTBE OTYETHOrO Neproda OAWH KaneHaapHbIi rod.

6.3 OnpegeneHne gaHHbIX 0 OEeATENLHOCTH

[aHHble 0 A4esiTeNbHOCTU OOMKHBI ObiTh NOMyYeHbl M3 0MLMANbHbIX AaHHBIX NpeanpuaTus. UcTouHu-
KOM WHGopMaLMK MoryT GbiTh MoApasferneHus opraHM3auuu, OTBeYalolue 3a ornepaluoHHBIE pacxodbl U
ByxranTepckuii yuer.

6.4 OnpepenexHune koadhULMeHTOB BLIGpoCOB

6.4.1 O6wme NPUHUMNLI

OnpepgeneHue ko3 rLMeHTOB BLIOPOCOB AMNs UCNOMb3YEMOTO Chipbs U TOMNMBa TpebyeT TwaTtensHoro
oT6opa npob, aHanuaa 1 06paboTkK gaHHbIX ANsA o6ecnedeHns HauMeHblLe BO3MOXHOM HeonpeaeneHHoCTy
pesynbLTaToBR pacyeTos.

KoachdhmumeHTsl BbIGPOCOB paccynThIBaOT Ha OCHOBE AaHHbIX aHanvaa cogepaHus yrnepoga no opmyne

EF;=f- obwun C, (2)

roe EF; — koathmumeHT npsimbix BeIGpOCOB Ans MateprarnbHOro NoToKa i, PACCYUTaHHBLIA HA OCHOBE
(PaKTMYECKUX OaHHbIX O codepxaHun yrmepoaa, T CO,/T;
obwwuin C; — maccosas fons obulero yrnepoga s maTepuansHom notoke i, T C/T;
f — KoathhMuUMeHT nepecyeTa MaccoBOW AOMM yrmepoda B cooTBeTcTByowMe Bbibpockl CO,,
T.e. 3,664 1 CO,/T C.

Ecnu npumeHumo, crnegyeT Mcnonb3oBaTe KOAULUMEHTEI OKMCNeHWs U npeobpazoBaHuAa B COOTBET-
cteun ¢ MOCT P UCO 19694-1.

KoahdmumMeHTbl KOCBEHHbIX BbIBPOCOB ANs NoTpebnaembix 3HepPropecypcoB MOryT GbiTh ONpefeneHsbl
Ha OCHOBE (PaKTUYECKUX OaHHbIX UK MOMYYeHbl U3 CNPABOYHbIX UCTOYHUKOB.

HacTosaTensHo pekoMeHOyeTCs UCNONb30oBaThk (PakTUYECKUE pe3ynbTaThl aHanu3oB Ka4ecTBa ChipbSs, TO-
nnNuBa W MaTtepyanoB Npu pacyete koadhULMeHToB BoIBpPOCOB. 3TO 0COBEHHO BAXHO ANS YINS U KOKCa, Ha
KOTOpble NpuxogMTcH 6onblias YacTb NOCTYMMNEHWS yrepoga Ha MHTerpupoBaHHOM CTanennaBMnsHoOM npes-
NPUSATMM U KOTOPbIE MOTYT AEMOHCTPUPOBAaTh 3Ha4YUTENbHbIe KonebaHua No cogepaHulo yrnepoaa.

6.4.2 OT60p Npo6 MaTepuanbHbIX NOTOKOB

6.4.2.1 MNoTokn TBepAbIX MaTepuarnose

Ha nHTerpupoBaHHOM MEeTannypru4eckom 3aBOLe NOTOKU TBEPAbIX MaTepranos (B YHaCTHOCTH, YToNb W KOKC,
MCMoMb3yeMble B Ka4ecTBe TONNMBa unm BocctaHoButens) coopmupytot 6onee 90 % npameix Beibpocos MM, noaTo-
My npu oT6ope npob aTux Matepmnanos Heobxoaumo cobnwaate 0ocoby ocTopoxHoCcTs. OpraHusauusamM cnegyet
YCTAHOBUTL KOMMIEKCHYHO MpoLleaypy oTbopa npob Ha ocHOBE aHanu3a bonbLIoro konuyecTea Matepuana.

OT160p npob HeobXxoaMMO NPOBOAUTL B COOTBETCTBUKM ¢ TpeboraHuamu TOCT P MCO 19694-1.

6.4.2.2 [MOTOKKM rasa n XunakocTun

OT6op Npob 1 aHanuz NOTOKOR KUAOKUX MaTepuanos (MazyT, OW3eNnbHOE TOMMKUBO, CBETNLIE HETENPO-
OYKTBI U T. [1.) TAKKE OOMKHLI COOTBETCTBOBATE NPUMEHUMBIM cTaHAapTam. [ins razcobpasHoro Tonnuea (npu-
POLHbLIN ra3, AOMEHHbI ras v T. 4.) 4ONYCKaeTCs UCMOoMb30BaTh JaHHbIe MOCTaBLyMKa (419 BHELWHMX MOCTaBoK)
MIN BHYTPEHHEro Npou3BOACTBEHHOIO KOHTPONS.

6.4.3 AHanu3 cogepxaHusa yrnepoga B matepuanax

AHanui cogepxaHus yrnepoga B MaTtepuanax HeobxogumMo NpoOBOAUTL B COOTBETCTBMM C
FOCT P NCO 19694-1. [ins yrns U KOKCa peKkoMeHAyeTcHd napannernbHO MPOoBOAWTb TEXHWYECKWMIA aHanu3s
(onpegenexnue yrnepoga, 30bl U NeTy4vxX BEWEeCTB) U OnpeaerneHne TennoTBOPHOM CcNocobHOCTH, KOTOpbIe
MOXHO MCMONbL30BaTb A5 OLUEHKN Ka4ecTBa OaHHbIX.

6.4.4 OnpepeneHne cpegHero cogepxaHus yrnepoaa ansa oT4eTHOCTU

B GonblnHCTBE cry4YaeB KOHKPETHBIN NOTOK MaTepuana opMUpyeTcs N3 HECKOMbKUX NapTuil oT pas-
HbIX MOCTaBLWMKOB. Hanpumep, NpPoM3BOACTBO KOKCa HayMHAEeTCA C NPUrOTOBMEHWS CMECK KOKCYHLMXCS
yrnew, coctoswen n3a 5—10 pasnuuHbix BUA0B. Bce 3Tn yrnv o6beguHeHbl B rpynny «KOKCYHLWMXCH YrIeny.

MpuroToBneHHbIA MaTepuan obblYHO XPaHUTCH Ha cknagax v oTTyaa 3abupaeTca ANnA MCNonb30BaHUS
B TEXHOMOrM4eckmx npoueccax. [insa Takoi cMmecu cogepxaHve yrnepofa npeacraensaeT coboil cpegHee 3Ha-
YeHVe codepaHusl yrmepoda B OTAENbHbIX Marepuanax, B3BelleHHOe MO COOTBETCTBYHLWEMY MacCOBOMY
pacxogy 3a OTYETHbIW Nepuos.
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7 KonnyecTBeHHas oueHKa BbibpocoB CO, Ha ypoBHe npeanpuaTUA

OueHka BbIBPOCOB Ha YpOBHe NPeanpUaTAS MOXET BbiTh BbINONHEHa MEeTOAOM COCTaBNeHUs yrnepos-
Horo GanaHca, BKMHYas OLeHKY NPsMbIX U KOCBEHHbIX BbIGPOCOB, CBA3AHHLIX C €ro AesATeNLHOCTbI0. B aToMm
cnydae npumeHsietcs gopmyna (1), a ynuctoe notpebneHne mMaTepuanbHbIX NOTOKOB PACCHUTLIBAETCS C WC-
nonb3oBaHvem cdopmynel (3). MameHeHna 3anacoB paccuyuTeiBaloTca no dopmynam (4) unm (5), koTopble
9KBUBAMNEHTHbI M 3aBUCAT OT TOTO, KaKoe NpefcTaBneHve AaHHbIX ABNSeTca npeanoyTuTensHeim (M. [1], [3]).
Maccy uucToro notpebneHus (HeTTo-noTpebnexus) NU paccunTeiBaoT no dopmyne

NU; = BHELLHAS 3aKyNKa, — BHeLLHAA NOCTaBKa; — U3MEHEeHWe 3anacos;, (3)

roe i — WHOEKC, WAEHTUMULMPYOLWMIA MaTepuanbHbii MNOTOK,;
NU; — macca 4uctoro notpebneHus mMaTepuanbHOro notoka i (B nmepecyeTe Ha cyxoe
BELLECTBO, eCcriv NPUMEHUMO), T;
BHELLUHAA 3aKynka;, — obllas 3akynneHHaa macca maTepuanbHOro noTtoka / (B mepecyete Ha cyxoe
BELLEeCTBO, eCNU NPUMEHUMO), T;
BHELUHAS nocTaska;, — obulas mMacca NpoAaHHOro MarepuanesHoOro motoka /i (B mepecyeTe Ha cyxoe
BELLECTBO, eCNU NPUMEHUMO), T;
n3mMeHeHue 3anacos; — obllee M3MeHeHMe 3anacoB MaTepuanbHOro noToka i (B nepecyeTe Ha cyxoe
BELLECTBO, ECNU NPUMEHUMO), T.
MameHeHne 3anacoB ABMSETCA MOMOXWUTENbHbIM, KOrga 3anachl YBEMWYMBAKTCH, M OTPUUATENbHbIM,
Koria 3anacbl yMeHbLIaTCA.
ameHeHKe 3anacoB MOXHO paccyYMTaTh C MOMOLLLID OAHOR 13 crnegyowmnx chopmMyn:

W3MeHeHWe 3anacoB; = NonoiHeHWe 3anacoB; — U3BNEYeHNe 3anacos;, (4)

rae nononHeHve 3anacos; — obLian Macca MaTepuanbHOro noToka / (B nepecyeTe Ha Cyxoe BeLLecTBo, eCnu
NPUMEHKMO), pasMeLLeHHOro Ha cknage, T;
u3BneveHne 3anacos; — obLlan Macca MatepuanbHOro NoToka i (B NepecyeTe Ha Cyxoe BEeLecTso, ecnu
NPUMEHIKMO), U3BMNEYEHHOIO CO cKnaaa, T;

N3MeHeHNne SEHBCOBI- = KOHe4YHble 38I'IaCbIJ-— MCXOOHbIe 3aI'!aCin, (5)

raoe KOHe4Hble 3EII'IaCbII- — Macca 3anacoB MaTtepuanbHOro NOToKa i Ha KOHeL OTYeTHOro nepunoga (B nepe-
CHeTe Ha Cyxoe BelleCTBO, eClin I'IpMMEHVIMO), T,

WCXO[Hble 3anachbl; — Macca 3anacoB MaTepuarnibHOro noToka i HA Ha4yano OT4YEeTHOro nepwunoga (B nepe-

c4HeTe Ha Ccyxoe BellecTBo, eClin HpMMEHMMO), T.
,D,J'Iﬂ Hagnexawero y4yeta SKCI'IODTI/IpyeMOFI QHEPITMKN UMK MaTepuanoB NOCTaBKM Ha BHeLWHWE 3IeKTpo-
CTaHunmn H906XO,D,MMO OTOENTNTb OT NOCTaBOK AnA APYTrMxX BUOOB OEATEJIbHOCTH.
O6bem BHELUHNX NOCTaBOK paccynTbiBaOT NO cbopmyne

BHELLHWE NOCTaBKW; = NOCTaBKa Ha aNeKTPOCTaHuuK, + NocTaska Ans Apyrix BUOOB feaTenbHocTh,. (6)
O6wWwunin obbeM 3aKynok paccyMTbIBaKOT No opmyne
06wmit 06bem 3akynok; = 3akyrku Ha CTOPOHE; + U3BIeYeHne 3anacos;, (7)
O6wwmin obbem NoCTaBOK paccHMTbiBalOT No hopmMyne
o6wwuin 06bem NoCTaBoK; = BHELHVE NOCTaBKW, + MOMNOSIHEHUE 3anacos,. (8)

B Tabnuue 1 npuBedeH npumMep pacyeTa YUCTOro NOTpebneHns MaTtepuanos U SHEPruy Ha MeTannyprude-
CKOM MpeanpuaTii. B 3ToM npMMmepe YncToe noTpebneHne paccuymTbiBaeTCs C UCNonb3oBaHWeM dhopMynbl (4).

Tabnuua 1-— Mogenb coctaeneHua banaHca NpegnpuaTUA — pacyeT YMCToro noTpebnexnns

MononHeHue M3enevyeHne
Martepu-
ansHblit Brailz | ddsames O6uwee nonorn- Ans rﬂgiﬁpgs ngljl;n— L"W%Toe
MNOTOK Hue yeHue LL"HeHVIe ANeKTpo- emeﬁb- et O6Lee nasneveHne narpebnetue
3aKynku | 3anacos cTaHumnin A
HoCTH 3anacos
MoTok 1 P, R, Ting =Py + R, PP, O, S, Tout, =PP,;+ 0, +S; |NU, = Tin, - Tout,
4
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[NononHeHne MaeneyeHne
Matepu-
g ) ) Ons apy- Ona Yucrtoe
aJn'l‘;.rc:Lm B:sgu ‘ﬂ;i’;i O6Lwee nonon- 3}12';10_ rMx Buaoe | nonon- T — notpebnexve
HeHue g AedArtens- HeHus H
BaKyHKM 3anacos CTaHunm HOCTU 3aNacos

MoTok 2 P, R, Ting =P, + Ry PP, 0, S, Tout, =PP, + 0, +S5, [NU, = Tin, - Tout,
MoTok 3 P Ry Ting = P; + Ry PPy 05 S; Touty = PPy + 05 + S5 [ NU5 = Ting = Touty
[NoTok n P, Ry Tin,=P,+R, PP 0 Sy Tout,=PP +0,+S, |NU, = Tin, - Tout,

butensam), T;

Pn — BHELUHe 3aKyriieHHas Mmacca MmaTtepuaribHOro noTokKa n 3a OTYETHbIN nepuon, T;

Rn — Macca MmarepnanbHOro noToka n, N3Brne4yeHHoro Cco cknaga 3a OTYETHBIN nepwnon, T;
Tfﬂn — obLwaa macca MaTtepuanbHOro noToka n, 4oCTynHaA B TedeHune OT4eTHOro nepuoga, T,
PPn — MaccCa MatepuranbHOro NoToKa n, 3KCNOPTUPOBaHHOIO Ha BHELHKOKW ANekKTpoCTaHUUK 3a OTYETHbINA nepwon, T;
On — Macca mMatepumanbHOro NoToKa n, NoCTaBNneHHOro 3a OTYETHLINA nepuwopg gnAa BHELLHEN OEeATENBbHOCTU (n0Tpe-

S, — Macca marepuarbHOro noToka 11, MCnorb30BaHHOMO Ha MOMOMHEeHWe 3anacos 3a OTYETHLIN Nepuog, T,
Tout,, — obilas Macca MaTepuanbHoro NoToKa 1, He UCMNOMNbL30BaHHOMO Ha NPeanpUATIW 32 OTYETHLIA Nepuo, T;
NUn — yucToe notpebneHne maTepuansHOro NoToka n, T.

Ha ocHoBe 4MCTOro NOTPebneHnsa Kakaoro MatepuanbHOro NoToKa paccyYUThIBAKT MPSAMbIE M KOCBEH-
Hble BeiBpockl CO,, kak nokasaHo B Tabnuue 2.

Tabnuua 2-— Mopgens cocTaenenua 6anaHca npeanpuaTa — pacyeT Beibpocos CO,

Boibpockl CO,, T
MarepuankHLIiH noToK ?:ggﬁan:e- MpsiMble KocBeHHbIe MpomexyToqHbIA

uror
MoTok 1 NU, Dir, = EF, - NU, Ind, = IEeq, - NU, Dir, + Ind,
MoTok 2 NU, Diry = EF, - NU, Ind, = [Eeq, - NU, Diry + Ind,
MoTok 3 NU, Diry = EF5 - NUy Indy = IEeq; - NU; Diry + Ind,
ONeKTPOIHEpruA NUaneKT. J'ndanem. = fEeqal'IEKT. N USHEKT. ‘r”danem.
Tennosas aHeprua NUTenno, i J'n":}{Teru'h:), iT IEeqTenno, i’ NUTEI'IJ'IO, i deenno, i
MoTok n NU, Dir, =EF,-NU, | Ind,=IEeq,  NU, Dir, + Ind,,
Bcero XDir, Xlnd, X(Dir, + Ind,)

NU, — uncTtoe notpebnenne marepuansHoro notoka n, ed. (1, MBr-y, M'kan, ap.);

EF, — koachd1UMEHT npsAMbIX BeIBPOCOB ANA MaTepuansHoro notoka n, T COL/en.;

Dir, — npaAMble BEIGPOCKLI OT MaTepuanbHOro NoToka n 3a oT4eTHsIN nepuon, T CO,-akB./eq.;

IEeq,, — koa(ppULMEHT KOCBEHHBIX BEIBPOCOB O MaTepuarnsHoro notoka n, T CO,-akB./ed.;

1E€Q 4 01r — KO3DMULMEHT KOCBEHHBIX BbIBpOCOB ANs anekTposHeprun, T CO,-3kB./eq.;

IEeqTenm, ;— KO3MPUUMEHT KOCBEHHLIX BbIBPOCOB ANs TENMOBOM 3HEPrK / (Nap BLICOKOTO AaBMEHWS, Nap HU3KOTo
naeneHus, ropadas soga), T CO,-akB./eq.;

Ind,, — KOCBEHHbIE BLIOPOCH! OT MCXOAHOTO NOTOKA 1 38 OTYETHBINM Nepuoa, TCO,-aKB.

B tabnuue 2 cooTsetcTteytowme Boibpockl CO, paccuuTbiBaloT no hopmynam:
PacyeT npsiMbix BbIBPOCOB:

n
npsiMble BeIGPOCH COy = > Dir; =

GostExpert.ru
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PacyeTt KOCBEHHbIX BbISDOCOBI

n n
KoCBeHHble BeIGpochl CO, = Y'ind; = > IEeq; - NU;. (10)
i=1 n=1
Pacuyet o6wmx Beibpocos:
obume Beibpockl CO, = npamele BeiGpockl CO, + kocseHHbIe BbiGpock! CO,. (11)

KoadhdhmumeHTbl KOCBEHHbIX BEIOPOCOB A4S 3MEKTPOIHEPTMM YCTaHABMNMBAOTCA HA HALWMOHANBbHOM UK
pernoHansHoM ypoeHe (cM. FTOCT P MCO 19694-1). KoadhdmuneHTbl BeIGPOCOB AN 3NeKTPO3HEPrim UCMonb-
3YKOTCS TAKKe ONs onpefeneHns CoOOTBETCTRYHOLINX KO3DHULUMEHTOB BbIGPOCOB OT NPOM3BOACTBA TEXHUYE-
CKWMX ra3oB (KMCropofa, a3oTa, aproHa M CxaToro Bo3gyxa) Ha OCHOBE CTaHOApPTHbLIX SKBUBANEHTOB.

8 Onpepenenue yrnepogHon adhpektneHoctyn (CO,-achpekTMBHOCTH)

8.1 OueHka o6WNX BLIGPOCOB NpeanpuUATHAA, BKITHO4Yasa TeXHONOrn4eckme BeliGpocol

Ecnu yncToe notpebrneHne BTOPUYHLIX METANNYPrivyecknx ra3zoB yCTaHOBMNEHO PaBHbLIM HyMo, chopmMyna
(11) noseonsiet npoBecTu oueHKy obwux Beibpocoe CO,. OTHeceHune Buibpocos CO, k npoueccam, KoTopble
WX reHepUpyHoT, No3BoNAeT n3bexaTe NCKaXeHUA/oWNBoK Mexay razamu, UCNoMb3yeMbiMKM Ha MecTe UIun oT-
npaeneHHbIMK 3a npegensl NPeanpusaTrs.

8.2 OueHka chakTnyecknx Boibpocoe CO, npeanpuaTus

HenocpencTeeHHoe NpUMeHeHKe MeTOLOMOrMK yrnepodHoro banaHca Ha NpoM3BOACTBEHHOM OBObLeKTe
HEe MO3BONAET TOYHO ONpedenuTb peanbHoe BrnsHUE AeATerbHOCTM Ha obuuin obbem Bbibpocos CO, UH-
TerpupoBaHHOrO MeTannypruyeckoro 3aeoga, Ha KOTOPOM WMCMOMb3yT MapLpyT NPOWM3BOACTBA AOMeEHHas
nedb — KOHBEpPTEep W SKCMNOPTUPYIOT OTXOAALWME rasbl Ha BHELIHWE SMEKTPOCTaHLMK UNnu apyrue o6bekTol.

MeToguka, ucnonb3ayemasi Ans onpegenexHus Bbibpocos npeanpuaTus 6e3 BbiveTa BbIOPOCOB, CBA3aAH-
HbIX C 3KCMOPTUPYEMbIM ra3oM, NULb YacTUYHO peluaeT 3Ty npobnemy, MoCKOMbKy BBOAWUT ONpeneneHHbIA
YPOBEHb 4BOMHOIO yYeTa 3a CYeT y4yeTa kak BbibpOoCoB, CBA3aHHLIX C MPOM3BOLACTBOM 3MEKTPOIHEPriM U3 BTO-
PUYHBIX MEeTannypruyecknx rasos, Tak u seibpoca CO,, 3KBMBANEHTHOTO COOTBETCTBYIOLLEN 3NEeKTPUYECKON
3Hepruwm.

ToT xe 3adeKT, HO B MEHbLUEA CTENeHW, BO3HUKAET, KOraa M3NULLKUM MeTannypriu4eckux TOMSMBHbIX
rasoB IKCMNOPTMPYHIOT ANS APYIMX BHELWHWX BUAOB AEATENbHOCTH, I OHW, HanpuMMep, 3aMeHsI0T UCKoMNaeMble
BUZbl TONNMBA ¢ Boree HU3KMMK KoadhdrumMeHTamn BbIDpOCOB.

d®akTundeckme Bbibpocel CO, NpeanpuATUA ONPeaensioT C y4eToM 3TUX ABYX 3(hdeKToB nyTem npuMe-
HEeHWs credyLmMX NONpPaBoK HA KOCBEHHbIE BbIBpOCHI:

- 3KCNOPTUPYEMbIN Ha BHELLHWE 3MNeKTPocTaHLMKM 0bbem MeTannypruiyeckux TONMMBHLIX ra30B nepecyu-
ThIBAETCH B 3KBUBANEHTHYIO 3MEKTPUYECKYI0 3HEPTUI0 C UCNOMb30BaHNEM KO3(MMULNEHTOB U AaHHbIA 06BEM
SMEKTPUYECKOW SHEPrMM BbIMUTAETCS W3 3aKYMMeHHOW 3MNEeKTPO3HeprM, TeM CaMbiM COKpPallas KOCBEHHble
BbIBpOCHl NpeanpusTusi;

- BKCMOPT MeTannypruyecknx TONMUBHLIX ra30B A8 APYTUX BUOOB AeATENbHOCTY YYUThIBAETCS Kak npu-
POOHEIN ras, BelOpaHHbIA B KaUeCcTBe ansTepHATUBHOIO 3TarOHHOIO TOMNMMWEA, U 3aCYMNTLIBAETCS B KOCBEHHLIE
BbIDpOCHI.

MeTogonorua, onuceisaowias cnyyaw, koraa suibpocel CO,, BO3HUKLIME B pe3ynbTaTe UCNonb3oBaHMs
MeTannypruYeckmx TOMMMBHbLIX ra30B, OTHOCATCA HE K NOTpebuTeno, a Kk Npou3BoanTento OTXOAsLWero rasa,
npwveegeHa B Tabnuue 3.

Monpaeka Ha KOCBEHHbIE BLIOPOCHI NPKU IKCMOPTE METaNnypruyeckux TOMMUBHEIX ra3oB obecrneuynBaeTt
Bonee peanuCcTUYHYIO OLIEHKY BEIOPOCOB M COMOCTABUMEIE pe3ynbTaThl ANA aHanorMyHblX NpeanpusaTuin, ot-
NMYAKOLLMXCS HanMuueM cobCTBEHHONM aMNeKTPOCTaHL MM B rpaHuLax npeanpuaTus.

O6uwue suibpockl CO, Ha ypoOBHE OpraHU3aLnu Unn rpynbl OpraHn3auunin paccynTLIBAKOTCA Ha OCHOBe
4yucToro NoTpebneHus Ana Kaxaoro MaTepuasnibHOro NoToka M COOTBETCTBYHOLLUMX MPSIMbIX M KOCBEHHBLIX Bbl-
BpOCOB MO BCEM KOHCONMANPYEMbBIM NPEANPUATUAM WU YCTaHOBKaM. 3TO NPaBMMO Takke NPUMEHsIeTCA K onpe-
aenexuto Bbibpocos CO, € y4eToM 3KCnopTa MeTannypradecknx TONMMBHLIX rasos.
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8.3 OueHka yrnepogHou 3dcheKTUBHOCTU HA OCHOBE KIIO4YeBbIX NokasaTenen schpeKTMBHOCTH

8.3.1 O6wume NpUHLKUNbI oLeHKN 3hheKTUBHOCTHU

OueHka 3adyheKkTUBHOCTM B OTHOWeHMK Bbibpocos CO, BbIxoaWT 3a pamkn uHBeHTapusauuu NI npea-
npusiTua cornacHo [2] n [4]. OHa npeacTtaBnsieT co00M MOMEHTamNbHY MKCAUMIO CUTyaluKn, HO He OaeT
HageXHOM 1 NONHOCTLID conocTaBuMon nHdopmauumn o6 yrnepogHon addeKTMBHOCTM K3-3a BonbLIOro BNu-
AHWSA CTPYKTYPbl NPOU3BOACTBA HA YpOBEHb BLIGPOCOB.

B HacTtosllem pasgene cTaHgapTa npegnarawTcsl KOHKPeTHble MeTOOMKW OLEHKU 3(h(PeKTUBHOCTM Ha
YPOBHE npoLecca unu npeanpustus Ha ocHoe K3, KoTopkle NO3BONAKT CPaBHMBATL 3(EKTUBHOCTL BblI-
Bpocos Mexay npoueccaMmun U AarT OLIeHKY NoTeHUMana ansa cHukeHusa soibpocos CO,.

8.3.2 OueHka 3dhhpeKTUBHOCTU Ha YpOBHe npeanpusaTtua (3¢pdeKTMBHOCTE UCNONbL30BaHUA NO-
CTYNUBLLErO yrrepopa)

8.3.2.1 O6Lwume nonoxeHus

B aTtom pasgene ctaHgapTta npeacTaBneHa MeToAMKa OUeHKU 3EKTUBHOCTM B OTHOLLIEHWUW MPAMbIX
BbiGpocos CO, ¢ akueHTOM Ha obLieM KonuyecTse yrnepoaa, BBeIeHHOro B NpoLiecc. 3Ta MEeToA0MorMs no-
3BOMNSIET CPAaBHUBATL NPEANPUSATUS C Pas3NUYHLIMU NMPOU3BOACTBEHHLIMK NMPOMUMIAMY MO 3TANOHHOMY Knaccy
adhdheKTMBHOCTM (BeposATHEIe BbIGpockl CO,).

8.3.2.2 OnpefgeneHune 3TanoHHbIX BEIBPOCOB ANA MaplupyTa «4OMEHHAas NeYb — KOHBEpPTEP»

B uHTerpupoeaHHOM cTanennasuiibHOM NPoW3BoAcTEe Bknag B Boibpockl CO, BHOCAT TP OCHOBHbLIX
WCTOYHUKA:

- KOKCOXMMUYECKOe NPOU3BOACTBO CO CXUraHWeM KOKCOBOrO raza He3aBUCUMMO OT MecTa ero notpebne-
HWUS, @ TaKkke BblOPOCHI OT HaCTUYHOMO CropaHus KOKCa Npu Bblgaqe KoKca U ero TyLUeHWu;

- NPOU3BOACTBO arnomeparta nyTeMm CXuraHusi TBepaoro Tonnuea (KoKca U aHTpauuTa) U TepMUYEeCKoro
pasnoXeHWs OCHOBHbIX A00aBok (M3BecTHsAKa). MHorga B mpouecce po3ura MCMonb3yeTcs KOKCOBbIA ras,
KOTOPbIA YXE YYTEH B KOKCOXMMWYECKOM NPOU3BOACTBE U HE OTHOCUTCA K arnomepauunm;

- MPOM3BOACTRO XMAKOro YyryHa B JIOMEHHOWN Neyvn B pe3ynsrate CKUraHusa 4OMEHHOro ra3a He3aBUCKUMO
OT TOTO, [4€ OHO MPOUCXOANT, N COKUFaHWS KOHBEPTEPHOTO rasa (Mone3Ho yTUIM3UPOBAHHOIO MW COXCKEHHOTO
Ha cbakene) u yTUnNM3aLmuy Neinu 0T ra3004MUCTKN B arnoMepaLoHHOM NpoOU3BOACTBE.

AHanus sHepreTuyeckoro banaHca metannyprudeckoro kKombuHaTa nokasblBaeT, YTo Ha HeM BblipabaToiBa-
eTcsl JOCTaTOMHOE KONMUMYECTBO OTXOASALLINX ra30B Hanexallero kayecTBa AN YOOBNeTBOPEHUS S3HEPreTUYeCKUX
noTpebHOCTeN BCeX CTaauii MPON3BOACTBA — OT KOKCa [0 ropaYveil MpoKaTku, Npyu 3TOM OCTaeTCa 3HA4YUTENbHINA
M3BbITOK, KOTOPBIA MOXHO HanpasWTb Ha AanbHenLwWyio nepepaboTky Unu anekTpocTaHumio. B Takom cnyyae ans
3HepreTuyeckoro obecrnedeHUs Npon3BoACTBa He TpebyeTcs HMKAKOro Apyroro BXOOHOrO Martepuana, Kpome
MeTannypruyecknx yrrnen (KOKCYLLMXCH yrnen, aHTpawuvMToB AN arnomMepasuy 1 yrnein Ang BoyeBaHWA B JOMEH-
HYH0 nedb), MOKYNaemoro KoKca U Apyrux Matepuanos Ana BAYBaHUSA B JOMEHHYH0 MNevb.

Ecnv Ha meTannyprudeckom npeanpusaTMi HET KOKCOXMMWYECKOro 3aBoAa, TO BTOPUYHbLIX TOMMMBHbIX
rasoB He xBaTaeT u TpebyeTcs 4OMNONMHUTENbHO 3aKynaTb TONMMBO ANS TaKMX TEXHOMOrMYECKMX MPOLIeCcCoB,
KaK MpoOW3BOACTBO FOpAYEro Npokara, YTo NPUBOAWUT K OOMNONMHUTENBEHOMY NOCTYMMEHWUIO yrnepoda Ha npeg-
npuaTHeE.

Ons Toro 4to6bl NpeanpuATHE MOMTO OUEHWUTL CBOW Haunydwuve BeposATHble BbiGpockl CO, (3Tanok-
Hble), cnenyeT ucnonb3oBatb chopmynbl (12)—(13) 1 3TanoHHbIe KO3MDULMEHTHI.

BepoaTHbie BeiGpockl CO, Ana 06bEKTOB € KOKCOXMMUYECKUM 32BOAOM CredyeT paccunTbiBate No gop-
myne (12), a onsa obbekToB Hea KOKCOXMMUYecKoro 3aerofna — no gopmyne (13).

OTanoHHble BIBPOCH ANA MHTErPUPOBAHHOIO NPOW3BOACTBA CTAlNM C KOKCOXMMUYECKUM 3aBOAOM pac-
CUYMTBIBAKT N0 hopmyrne:

BeposATHbIe Boibpockl CO, = o * KOKC + [ - arnomepar + ¥ - XUAKWA YyryH + § - ropavekataHbiin npokar. (12)

3TanoHHble BblﬁpOCbl Ana MHTerpupoBaHHOIo npon3soacTea ctann 6e3 KOKCOXMMNYECKOro 3aBoja pac-
CHMTBLIBAKT MO cbopmyne:

BeposiTHble Buibpockl CO, = § - armomepar + y * XXUAKUA YyryH + § - ropsiyeKaTtaHbli Npokar. (13)

B atux popmynax a, B, vy v 6 npeacrasnsioT cobon MHTEHCMBHOCTL Bbibpocos CO, (kr/T npogykra) pac-
CMaTpuBaeMbIX MPOLECCOB, a KOKC, armomepart, }UAKWUIA YyTyH 1 ropsidekaTaHbli MpokaTt npegcTaBnsioT cobor
0bbeMbl NPOM3BOACTBA 3TWUX NPOLLECCOB. 3HAa4YeHne NepemMeHHsIX o, B, Y u & ycTaHaBnMBaeTCA B COOTBETCTBUM
C pasgenom 9.
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8.3.2.3 OnpepgeneHune 3TanoHHbIX BLIGPOCOB ANA aNeKkTpocTanennasmMnbLHOr0 MapLpyTa

CranennaBvnbHble 3aBodbl ¢ ucnonbsosaHuem [JCI HamHOro npouie M 0BbIYHO COCTOAT TOMbKO W3
aneKkTpocTanennaBUNbHOrO 3aBofda CO CTaHaMu ropsdvei npokaTku. MPOW3BOACTBEHHbIN LMKN HEKOTOPbIX
3MNeKTpocTanennaBubHbLIX 3aBOA0B BKMOYaeT NPOM3BOACTEO Xeneaa NpAMOro BOCCTAHOBNEHWS, AN MPouUa-
BOACTBa KOTOPOro MCMOMb3YKT NPUPOAHLIN ras, ABNSALWMIACA MCTOYHUKOM Beibpocos CO,. BepodTHele nps-
Mble BbIGPOCHI 3NEKTPOCTaNnennaBubLHOMO 3aBoAa pacCcyYUTLIBAOT No hopMmyne

BeposiTHble BbIbpockl CO, = o - XKIB + 3 - cripas cTans + y - ropsavekaTaHbii npokar. (14)

Mpu aTom o, B ¥ y NpeacTaensAwT cobon MHTeHCUBHOCTL BbibpocoB CO, (Kr/T npoaykTa) paccMarpu-
BaeMebIx npoueccor, a XKIB, cbipas cTanb 1 ropsiyeKkataHblil NpokaT npeacTaensalnT cobon obbeMbl Npous-
BOACTBa 3TUX NPOLLECCOB. 3Ha4YeHne nepemMeHHbIX o, § 1 Y ycTaHaBnMBaeTCA B COOTBETCTBUM C pasgenom 9.
OnpepneneHue sepoaTHbIX BeiIbpocos CO, AN anekTpocTanennasunsHoro NPOM3BOACTBa YCNOXHACTCH TEM,
YTO UMEeeTCsl BO3MOKHOCTb NOTeHUManeHoro bonee Nerkoro nepexoga OT ANeKTPUYEecKoi 3Heprumn K Mckonae-
momy Tonnuey B ACI B oTAMYME OT MHTErpuMpoBaHHOIO NpeanpusTust.

8.3.2.4 OnpeneneHxue KI4YeBOro nokasarens apgektmsHocTy BLiGpocos CO,

MNokasatenb agpHekTMBHOCTH npeanpusaTua no eeibpocam CO, pormkeH BbiTe paccunTan ans obowx
MapLupyToB Npou3soacTea ctanu (cm. 8.3.2.2 n 8.3.2.3) B cooTBeTCcTBMM C hopmynon (15), koTopas nokasbi-
BaeT pa3pbiB Mexay BbiBpocaMu 3aBoda W 3TanoHHbIMK BeiIBpocamu.

KnioueBoin nokaszarens appektuBHocTv npeanpuatus no CO, paccunTbiBaloT No hopmyne

YTOYHEHHbIe npsiMble BolBpockl CO5

KMN3 npegnpuaTtnsa =
PRRME sepoATHble BeiGpock CO,

(15)
B aTon dhopmyne yTouHeHHble npaMble Buibpockl CO, paccunTbiBaOTCA MCXOASA M3 CyMMbI BbIGPOCOB OT
noTpebnsaemoin aHeprum U MaTepuanos, UCNoMb3yeMblX A4S COOTBETCTBYOLIMX MPOLIECCOB, 3a UCKITIYEHUEM
3KCMopTa TONNMBa AN KOTMOB W 3NeKTPOCTaHUWiA, a Takke ANs TEXHOMOrMYecKux onepawmii BHU3 Mo Leno4vke
NPOU3BOACTBA CTaNlbHOM NpoAYKUMM (HANpUMep, Nevei oTxura).
YTo4HeHHble npaMeie Beibpockl CO, paccuuTeisaloT no opmyne

n
= npsMble Bbibpockl CO5 — zmcmmquHbm MaTepuasbHblil MOToK, - EF;, (16)
n=1

YTOYHEHHBIE NPAMBIE
BbiGpocel CO,

rae npsamble Beibpockl CO, — BLIGpOCHI NpeanpusaTUs, onpeaensemsle MeTo4oM yrinepoaHoro banaH-
ca cornacHo opmyne (9), T;
WCKIMIOYEHHbI MaTepuarnbHblil — Macca BHELWHEro MaTepuanbHOro MoToka i (MPUMPOAHbLIA ras, Masyr,
NOTOK;  3HEpreTMYecKWid yronb), KOTOPbI NOAaeTcs Ha UCKMIYeHHbIe npouec-
cbl (neun ana obxwra n3sBecTw, anekTpocTaHuwy, obpabatbiBalowme
Npou3BOACTBA), T;
EF; — koathdmumeHT npambIx BoIOPOCOB Ans matepuanbHoro notoka i, T CO,/T.

[na 3aBogoB co cpeaHvmMu Belbpocamu M7, MCNoMb3yOLWNWX TpaguLMOHHOE Chipbe, KIoYeBOW nokasa-
Tenb 3 eKTUBHOCTH 4AET NPeACTaBNeHNE O CYLLECTBEHHbIX OTKIMOHEHNAX OT 3TANOHHOIO YPOBHS.

8.3.3 OueHka adppeKTUBHOCTH Ha YPOBHe npouecca

8.3.3.1 lNpsiMble 1 KOCBEHHbIE BbIBPOCKI HA YPOBHE npouecca

Ha ypoBHe npouecca oueHka apdeKTUBHOCTU SOMKHa YHYUTLIBATbL HE TOMLKO MNPsIMble, HO U KOCBEHHbIE
BbIOPOCHI, KOTOPLIE BaXHbl A8 00 e xapakTepucTnki 3o ekTMBHOCTHM NpoLecca.

Mpwu oueHke adbdeKTMBHOCTM BLIOPOCHI, CBA3aHHbIE C YINEepPOAoM, COAEePKaLLMMCS B MPOMEKYTOYHbIX
enesocoepXallux NpoayKTax, He yYUThIBAaKTCA Kak npsMble BeiBpochkl. [laHHble BbIBpOChl OTHOCATCA K NPO-
MEKYTOYHOMY Xene3ocoaepalleMy NpoaykTy U NepexonsaTt Ha banaHc noTpebuTens.

8.3.3.2 Buibop k03 hMUMEHTOB KOCBEHHbIX BbIOpOCOB

OueHka apPeKTUBHOCTN He MOXKET OrpaHU4MBaTbLCHA TOSIBKO pacyeTOM CodepKaHus yrnepoga B npo-
yecce, BbipaxeHHOro B kr CO, Ha TOHHY MpoAyKTa, MOCKOMNbKY Takas OLueHKa He AaeT HUKakon uHgopmauum
00 addeKTMBHOCTHM NpoLecca No cnegyLwum NpuynHam:

- Ha 3(PEeKTMBHOCTb MOTMYT BINUATL MECTHble YCnoBWus (Hanpumep, koadduumeHTbl BbIOpOCOB Ons
3MNEKTPO3HEPIMU BapbMPYHOTCH B LUMPOKOM AWanasoHe, 4TO MOXET cOenaTb CpaBHEHWE WHTEHCMBHOCTU Bbi-
6pocos COZ BeccMbICNEHHbIM);

- ANA NPOW3BOACTBEHHBIX CUCTEM, BKIMHOYAKOLWMX HECKOMbKO MPOLIECCOB, Kak B cnyvae co cranenna-
BUMbHBLIM NPOM3BOACTBOM, BbiGpockl CO, OT NpeALwecTBYOLWUX NPOAYKTOB HEOBX0ANMO BKNOYATh B pacyeThl
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AN nocrneaylowmnx npodykTos. Npy NnpsMoM cpaBHeHUW 3heKTUBHOCTE BhILWECTOSAWMX Npoueccos byaert
BNWATE HA pe3ynbTaT HUXKECTOSLUMX NPOLEeCCOB NO-Pa3HOMY ANA KaX40ro NpeanpuaTus;

- 4yT0BbI paHXxupoBaTh NpegnpuaTUsa No 3ddEeKTUBHOCTM U NONYYUTE MHGOPMALMIO O MOTEHUMAaNEHOM
CHWKeHUW BeIBpocoB, HeobxoaMmMo onpedenuTb 3TanoHHY yrmepodHy 3 eKTUBHOCTD.

OueHky addeKTMBHOCTU criedayeT NMPOBOAUTE ONA KaXOoro NpeanpusaTus He3aBUCUMO OT MECTHBIX Y-
NOBMIA M AaBaTb HadeXHbl pesynetaT. YTobbl HEMTpanu3oBaTh BIWSIHWME YCNOBWW, KOTOpbIE OpraHvM3auuns
He MOXKeT KOHTpPOnMpoBaTh (Hanpumep, ko3 UUMEHT KOCBEHHbBIX BEIOPOCOBR ANA 3MNeKTPO3HEpPrun M3 ceTH),
npegnaraemas MeToAMka npeanonaraet, YTo Bce MatepuanbHble MOTOKM Ha BXOA4e B AaHHbIM NPOLECC MMET
eAVHbIA KoahHUMEHT BbIBPOCOB ANst NpeaLUecTBYOWKMX NEPeaenoB:

- NPUPOAHbIE PECYPChl U 3HEPTUS HE MMEKT BbIODPOCOB BBEPX MO NPOWM3BOACTBEHHOW LENOYKe, YTO MC-
KINo4aeT noTeHunansHoe BO3ASNCTBUE Pa3NMYHbIX YCNOBUA A0BbLIYM NN TPAHCMOPTUPOBKU Ha OLEHKY -
(hEeKTUBHOCTY;

- 3HEepropecypchl UMeKT OAMHAKOBbLIE 3HAYeHWUs1 BLIDPOCOB Ha BXOAE, YTO YCTPaHAET BNUAHME pa3HoW
UHTEHCcHUBHOCTKM BbiGpocoe CO, B HauMOHanbLHOW 3Heprocucteme. [Ins aNeKTpUYEecKon SHeprum MoXeT uc-
nonb30BaTbCA CPEeAHWUI MUPOBOW YPOBEHb, @ ANS TEXHUYECKUX ra30B — WX IHEPreTUYecKne aKBUBANEHTHI,

- BbIOpOCK! OT 3aKynaemMbix NPOAYKTOB PACCYUTBIBAKTCA HA YPOBHE BbIDPOCOB, KOTOPLIN ABNSETCA Npeq-
CTaBUTENbHBLIM ANA WX NMPOU3BOACTBA;

- COBCTBEHHbIE MPOMEXYTOYHbIE MPOAYKTbI, MCMOMb3yeMble B MOCMeAYHLLMX MpoLeccax, OLEeHNBAaKTCS Mo
3TanoHHOMY 3Ha4yeHW, YTobbl He BNKATbL Ha 3hEeKTUBHOCTL OOHOMO Npouecca 3a cyeT ahdeKTUBHOCTU Apy-
rMX NpoLeccos Ha npegnpuatui. OnpegeneHue aTanoHHOMO 3HaYeHWs ANa NpoayKTOB NpeAcTaBneHo B pasgene
9. M3-3a pasHuUbl B UHTEHCWBHOCTYM Boibpocos CO, Mexay NpoM3BOACTBOM KOHBEPTEPHOW U 3MEKTPOCTany
HEBO3MOXHO OMNpeaennTs eOUHYK 3TanoHHYK Benu4uHy AnA HeobpaboTaHHOW cTanw (CTanbHOW 3aroTOBKW),
NCMONbL3yemMon Ha NpoKaTHbIX cTaHax. [10aTomy aTanoHHOe 3Ha4YeHue crnedyeT pacCynTbiBaTh HA OCHOBE OTHO-
CUTENbHBLIX 00BEMOB KOHBEPTEPHOW W 3NEKTPOCTaNM, UCNOMb3yeMbIX KaX40W OTAENbHOW YCTaHOBKOWM;

- 0BbIYHBIE OTXOAbI, MCMONL3YEMbIEe B TEXHOMNOIMYECKMX Npoueccax, He MMeT BeIBpocoB BBEPX NO Tex-
Honoruvyeckon uenoyke. OHM yYUTHIBAKOTCS Ha YPOBHe MpAMbIX BbIOPOCOB MO (hakTU4eckoMy cogepXaHui
yrnepoga;

- noboYHBIE NPOAYKThI NPOLECCOB YYUThIBAKITCA B MPAMbIX Bbibpocax no dyakTU4YeckoMy CoaepxaHui
yrnepoga. [ins HuX B oueHKe 3 eKTMBHOCTM He YYMTbIBAETCS BNUSHWE HAa KOCBEHHbIE BbIDPOCHI, XOTH ONd
HEKOTOPbIX NOBOYHBIX MPOAYKTOB BO3MOXHbI NCKITIOYEHUA.

WHTerpupoBaHHbie npegnpuAaTUa MO MPOWM3BOACTBY CTanu, MWCMOMb3yloWuWe MaplpyT «AOMeHHas
nedyb — KOHBEPTEP», NPOU3BOAAT OOMbLIOE KOMMYECTBO BTOPUHYHBLIX TOMMMBHbIX ra30B, KOTOPbIE WCMOMNb3y-
0TCS B Ka4yecTBe 9HEeProHOCUTENA B MPOW3BOACTBE UMW HaNPaBnATCA Ha 3NEKTPOoCTaHUMW AN BbipaboTku
Tenna (napa) v anNeKTPO3HEPruu.

B HekoTopbIx npoueccax MOryT MCMONb30BaTLCH COBCEM pasHble ras3oBele cmecu. B yacTHocTh, B cny-
4yae Npon3BOACTBA KOKCa TOMMMBO ANSA CKUraHus MoxeT BapbupoBatees oT 100 % kokcosoro rasa go 100 %
AOMEHHOTO rasa C TakuM e BbICOKMM BbIXOAOM 3Hepruw. M3-3a pasHuubl B KoaddmumeHTax BelOpoCcoB Mexay
3TUMW OBYMS rasaMu, KOTopasi MOXET BapbMpOBaTbCA OT OAHOrMo A0 LWeCTW pas, MCNonb30BaHne AOMEHHOro
rasa npueoauT k Goree BbicoknM Beibpocam, a Beibpockt CO, Npu NpoON3BOACTBE KOKCA OMNPEeAensioTcs Co-
CTaBOM ras’oBOW CMEeCK, YTO MpenATcTByeT obbeKkTMBHOW oueHKke adhdeKTMBHOCTH Bbibpocos. Kpome Toro,
NCMonb30BaHne JOMEHHOTO ra3a Ha KOKCOXMMWYeCKOM NMPOW3BOACTBE MPOCTO NepemMellaeT 4acTb BbIDpOCOoB,
He Bbi3blBas M3MEHEHWIA HA YPOBHE MpeanpuaTUs.

[Ona peweHus aTol npobnembl AaHHaa MeTOOONOrUs npeanaraeT onpedeneHHble NoaxoAbl no y4eTy
BTOPWYHbLIX ra3oB Ans HafekHoW oueHkn Beibpocos CO, Ha ypoOBHE YCTAHOBKM UMK npolecca nyTeM npume-
HeHWs1 eAWHbIX ko3 PUUMeHTOB BbIOPOCOB ANS BCEX BTOPUYHbBIX Fa30B, YYUThIBAEMbIX MO NMPUPOSHOMY rasy
Kak Hanbonee pacnpocTpaHeHHOMY 3amMellarwemy Tonnuey. MNpu 3ToM pasHuua ¢ pakTuyecknm koadpuum-
EeHTOM BbIDPOCOB MpUNUChIBAETCA NpoLeccy NpousBodcTsa rasa. B tabnuue 4 npeactaBneHsl Koadhduumer-
Tbl BbIGPOCOB ANSA BTOPUYHbIX ra30B YePHON MEeTannypruu.

Tabnuua 4 — KoadhdpuumeHTel BeIBPOCOB ANA BTOPWMYHBIX ra3oB YepHon meTtannyprim (cm. [3])

GaKTUHeCKI Ko bULUEHT FapMOHU3MPOBAHHbIK YyeT Ha ycrakoske, rae
a3 BbIGpOCoB, T COLJT X koachdurumneHT BLIDPOCOB, T nony4yeH BTOPUYHLIN ra3, T
’ 2 CO,/TOx CO,/Thx
KokcoBbi ras 0,045 0,056 -0,011
[omeHHbIN ras 0,270 0,056 0,214
10
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las

dakTuyeckuin koahuuneHT
BbI6pocos, T CO,/Mx

[@apMOHM3WpPOBaHHbII
KoadpprumneHT BbIGpOCOB, T

Y4eT Ha ycTaHoBKe, rae
NoMy4YeH BTOPUYHBIN ras, T

CO,/Mx CO,/MOx
BocctaHoBUTEMBHLINA ras 0,195 0,056 0,139
KoHBepTepHbIii ra3 0,180 0,056 0,124

MpumeHeHWe OaHHOrO NOoAXoaa K KOKCOBOMY rasy NMpUBOAWUT K OOMOMHUTENBHOMY 3GEKTY CHUKEHUS
BbIOPOCOB B NMpoOLEecce NPOM3BOACTBA KOKCA, KOTOPbLIA KOMNEHCcHMpyeTca 6onee BbICOKMMK BbiIBpocamMmu OT Kc-
Nonb30BaHWA KOKCOBOTO rasa B Apyrux npoueccax.

[na HeKOTOpbIX Marepuanos CyLWecTBYOT ocobble npasuna.

HekoTopble maTepuarnsl, KoTopble camu no cebe He npueodaT K Beibpocam CO,, MOTYT UMETb 3HAYU-
TenbHbIA 3pdekT Ha Beibpockl. [Mo3ToMy cnefyet NpUHATE Mepbl ANs Toro, YTobbl obecneunTs cnpaBeanu-
BYIO OUeHKY 3 EKTUBHOCTH MPOLIECCOB U M3DeXaTbh UCKAXKEHMWI 13-3a OUYEHb CNeLngUYEecKnX YCroBUNA.

MockonbKy Lenbio HacToswero crtaHaapTa sBnaeTcs oueHka Bbibpocos CO, M ah(heKTUBHOCTM Ha ypOB-
HEe NPOLEeCcCOB W NpPeanpuATHiA AN yNyylleHUs onepauuii, npasvmna, NpUMeHseMble K OTHeCEHWID BbIBpOCoB
CO, k NoBoYHbIM NpOAYKTaM UMM APYTUM MOTOKAM, HE OTHOCATCS K HACTOALWEeMY CTaHa4apTy.

MeTtoguka, BelbpaHHaa ona oObACHEHWS BO3OEMCTBMA KOHKPETHLIX MaTepuManoB UMy AN KOPPEeKTU-
POBKMW MoOKasaTenei no mepe HeobxoAMMOCTU, OOMKHa ObITe 0BOCHOBaHa, 3a0KyMEeHTMPOBaHa W B ugeane
NoABEeprHyTa aKcneprmae.

[anee nepeyncneHbl OCHOBHbIE UCNONb3yeMbIe MaTepuarnsi.

a) MarHeTuToBas pyaa.

B yepHon mMeTannyprum MCnonb3ylTCA TPU OCHOBHbLIX TUMA Xene3Hon pyabl. 3TO NpPenuMyLLeCTBEHHO
rematuToBbie pyabl Fe;05, 3a KOTOpLIMU criedytoT MarHeTutoeble pyabl Fes0, u cugepuTosble pyasl FeCOs.

B cBs3M C OKMCNEHWEM MarHeTuTa MarHeTUTOBbIE PyObl CHUKAKT NOTPEBOHOCTL B 3HEPTMM U BbIDpOCHI
CO, Ha aTanax NoAroTOBKW WNXThI.

C opyroii CTOpOHbI, NPU MCMNONb30BaHWM B LUMXTE CUAEPUTOBLIX pyd NoTpebneHne 3Heprum CHMXaeTcs
3a cYeT oKMCrneHws xeneaa, Ho Bbibpockl CO, yBenuuMBaloTCA 3a cHeT pasnoxeHus kapboHara.

CnepoBaTtenbHO, MarHeTUT UMM CUOEPUT He criegyeT UCMoNb30BaTh ANA ONpefeneHns 3TanoHHbIX Npo-
ueccoB. Takue apekTsl HEOBXOAUMO YUUTbIBATE NPKU aHanuae 3OPEKTUBHOCTU. MpU HAaNMYUK OaHHBIX He-
0bX0AMMO BHECTW COOTBETCTRYHOLLME KOPPEKTUPOBKY B KITKOUEBLIE Nokazatenn 3pekTUBHOCTH.

6) LLinak npv npov3BoACTBE YyryHa.

O6pasoBaHune wWNaka npu npovasoacTee 4yryHa snuset Ha Bbibpockl CO,. Mockonbky obbem Linaka
4acTO 3aBMCUT OT (haKTOPOB, KOTOPblE HAXOAATCA BHE 30HbI OTBETCTBEHHOCTM OpraHM3aumM 1M3-3a MeCcTHbIX
YCINOBWIA UMW PELUEHWA KOMMAHWMK B OTHOLUEHWMW 3aKYMKK CblPbs, MOXET NOHag0bUThCA YCTAHOBUTL 3HaYeHe
CO, ans NpouM3BOACTBA YyryHa, KOTOpOe ageKkBaTHO OTpaswuT BO3AeWCTBME wiraka, 4Tobbl fobutscsa Gonee
TOYHOW OLEHKW yrnepoaHon adpekTMBHOCTH.

B) llom cTanbHoi.

MeTannonomM LWWPOKO MCMONb3YETCA BO BCEX MaplupyTax Npou3BOAcTBa cTanu. [lockonbKy nnaeka
noma nossornseT nbexarb BblICOKMX 3HEPTETUHECKNX 3aTpaT Ha BOCCTAaHOBMEHWE OKCUOOB Xenesa, oHa 3Ha-
YMTENBHO CHIKAEeT 3HepProeMKOCTb U MHTeHCUBHOCTL Bhibpocos CO, npu npoussoacTee ctann. OaHako nom
ABMNAETCH BTOPUYHBIM ChIPbEM C OFPAHUYEHHBLIM NPEANOXKEHNEM, MO3TOMY NPOU3BOACTBO KWUAKOTO YyryHa sB-
nsaeTca v OyoeT ocTaRaTbCa BaXKHbIM AN YAOBNETBOPEHMWA NoTpebHOCTER phiHKA CTanw.

Mpu cpaBHeHUU 3HHEKTUBHOCTU NMPOUIBOACTBEHHLIX YCTAHOBOK, UCMOMbL3YKLNX pPasnuyHoe Komnumde-
CTBO Nnoma (B COYETaHUM C KUOKUM HYTYHOM W Eene3om NpsiMoro BOCCTaHOBMEHWA B 3aBUCMMOCTU OT MPOU3-
BOACTBEHHOrO MapLupyTa), MOXeT BbiTb CO4TEHO HEOBXOANMBIM NPMCBOUTL NOMY 3HaveHue Bbibpocos CO,,
KOTOpOE ageKkBaTHO OTPasuT BO3LeNCTBue noma, 4tobbl AobuTbes Bonee nNpaBUbHON OLEHKW YrMepogHOR
3 PEKTUBHOCTH.

OTOT acnekT He UMeeT OTHOLLEHUS K oLeHKe 3(h(EKTUBHOCTU NPOU3BOACTRA 3NEKTPOCTanu, 3a UCKI-
yeHuem cnydaer, korga XKIMB, ugoknin YyryH unu TBepabli YyryH MCMONb3YHTCS B KadecTBe 3aMeHWUTErs
mMeTannonoma.

r) *Keneso npAMOro BOCCTaHOBMEHWS, XUOKWIA 1 TBepabli YyryH B8 [CI.

AKINB moxeT ucnonb30BaThCs B KA4ECTBE 3aMeHUTeNs NOMa B 3MeKTpocTanennasuibHOM U KUCIOPOAHO-
KOHBEPTEPHOM MPOW3BOACTBE, YTOObI KOMMEHCUPOBATE HEAOCTATOMHOE KOMUYECTBO NOMa UMM ero KayecTBo.
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Mockonbky XKIMB cogepuT ocTaTouHbIA OKCUA Kenesa, BoccTaHoBneHue B [CI1 unu koHBepTepe MOXeT no-
TpeboBaTb LONOMHATENBHON 3HEPTMMW, U 3TOT 3dhpeKkT crieqyeT YYMTbIBaTh MpU aHanM3e pesynsTaToB OLEHKM
3 PeKTUBHOCTH.

B HekoTopbix cnyyaax B [1ICIM MOXHO 3arpyxaThb XUOKWIA YyryH, YTO pe3ko CHUXaeT noTpebneHue aHep-
run. 3T1oT 3hdpekT TakkKe criefyeT y4MThIBaTh NPy aHanuae apPeKTUBHOCTU.

8.3.3.3 MNMpwrHUMn oueHKn adpPeKTMBHOCTK NPOLECCOB

Ha pucyHke 1 nokasaHo, Kak aTanoHHble BbiGpockl CO, ncnonb3yoTcsa ANA OUeHKN 3hheKTUBHOCTM
NpOW3BOACTBA NPOOYKLNMK:

- YCTaHOBKA, KoTopas AOCTUraeT Nyullnx pe3ynbTaTos, YeM aTanoHHas (HanpumMep, NpoOU3BOACTBO Hyry-
Ha Ha pucyHke 1), nony4aet 6oHyc 3a BbiGpockl CO,, paBHbI pasHUue ¢ 3TarioHOM, NPy 3TOM ANs creayto-
LLMX 3TAMNOB OLEHKU NPUHMMAETCS 3TanoOHHOE 3HaJYeHue,;

- YCTAHOBKA, KOTOPasi NoKasbiBaeT XyALWe pesynbTaTthl, Yem dTanoHHasa (HanpumMep, NpoM3BOACTBO KOK-
ca v cTanu Ha pucyHke 1), nonydaet wTpad 3a Beibpockl CO,, Npy 3TOM 3TaNOHHbIA YPOBEHbL NPUMEHSAETCH K
NPOAYKTY Ha CAedyLWNX 3Tanax OUEeHKH;

- BoHychl ¥ WITpadbl CYMMUPYHTCSA OTAENMBLHO MO BCEMY MapLUPYTY NPOM3BOACTEBA NPOAYKTA;

- yucTas pasHuua Mexay obwM BoHycom u 0BLuM WTpadoM XapaKkTepuayeT OTKIIOHEHUE OT 3TanoH-
HOro NpeanpuUaTHS;

- CyMMapHbIi WTpad xapakTepusyeT noTeHuman cHxeHns Beibpocos CO, yCTaHOBKM 3a cHeT ynyuiue-
HUst MeHee 3 PEeKTUBHbIX NPOUECCOB (MPW YCNOBUM CoXpaHeHus 3HEKTUBHOCTM TEX NMPOLLECCOB, KOTOPbIE
nyYLle, Yem 3TanoH).

AranoH MpounaeoacTeo
Mpowussoa- MNpowasog-
CTBO CTBO
cTanm cTanun
Mpouaeon-
CTBO [Mpown3eon-
uyryHa CTBO
YyryHa
Mpowseog- | Mpownssoa-
CTBO CTBO
KOKCa KOKCca

[ 1 Gonyc; NN - wipach
PucyHok 1 — MNpuHLUKN oueHKK 3hheKTUBHOCTN MHOMOCTaAWMNHBIX MPOWU3BOACTBEHHbIX MapLUPYTOB

8.3.3.4 OnucaHne MeTOAUKN OLEHKK 3chheKTMBHOCTK Npouecca

Ans oueHkn aheKTUBHOCTU Ha YpOBHE MNpouecca NPUMEHSETCA MeToAuKa MaccoBOro YrnepoaHoro
banaHca, npuBeaeHHas B 6.2, ¢ NpyMeHeHWeM CTaHAaPTHLIX KO3 ULMEHTOB KOCBEHHLIX BEIDPOCOB B COOT-
BETCTBMM C 8.3.3.2 oNs Kaxgoro marepvanbHoro notoka. [pun aTom ynctoe notpebnexnune Kaxaoro matepuana
B Npouecce paccyuTbiBaloT no dpopmyne

NU; = notpebnexue; — Nnpon3BoACcTBO, (17)

roe NUr — YUCTOE I'IOTp96H9HMe MaTtepuarnbHOro noToka iB rpouecce;
ﬂOTpe6ﬂeHMei = I'IOTPEGHGHMG MaTtepuranbHOro noToKa iB npouecce;
npon3soacCcTBO; — NPOM3BOACTBO MatepuarnbHOro nNoToka iB npouecce.

3T0 noaponseT NPOBECTW OLIEHKN (DAKTUYECKMX NMPAMbIX 1 KOCBEHHbIX BbI6DOCOB Ml ot npouecca.
12
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Ha BTOpom aTane oueHkn 3peKTUBHOCTU PacCHNTLIBAIOT CKOPPEKTUPOBaHHbIe Bbibpockl CO, oT no-
TpebneHuns unv BbipaboTKM BTOPUYHBIX TOMMMBHLIX ra30B, KaK NokasaHo B Tabnuue 5

Tabnuya 5— YueT BLIOPOCOB OT BTOPUYHLIX TOMMUBHBLIX rA30B

ORI s YucToe n?'&?KeGneHme, ®akTuuecke BbIGPOCH CO,, T CKOPpeKTMp(O:EgJ;HTble BbIOpOCHI
Kokcosbili raa NUcog EFcog  NUcge EFpng - NUcog
[lomeHHbIN ras NUgrg EFgrg - NUgeg EFng - NUgeg
BoccTaHoBUTENbHLIN ras NUgspg EFgpg " NUspg EFyG NUgpg
KoHBepTepHbIi ra3 NUgoeg EFgorg - NUgorg EFnG - NUgorg
O6luee INU; ZEF;- NU; ZEFy s - NU;

Ha TpeTbem aTane ouUeHkM perMcTprpyembie BeIGpOCH! Ans Npouecca paccynThLIBaT no dopmyne
peructpupyemsie npambie Boibpockl CO, =
= npamble BeIbpockl CO, — dhakTnyeckme Bbibpocsl CO, OT BTOPUYHBIX ra3os + (18)
+ ckoppekTupoBaHHblie Bbibpockl CO, OT BTOPUYHLIX ra30s,

rae npsimble BoiGpockl CO, paccuunTtbiBaloT no gopmyne (9);

dakTuyeckme Beibpocsl CO, = Y (EF; -NU;),

I

CKOPPeKTpOBaHHbie BbIGPock COy = Y (EFyg - NU,),

!

roe i — BTOPWYHbIA TONNUBHBIA ra3 (KOKCOBbIN, JOMEHHbIN, BOCCTAHOBUTENbHbIA, KOHBEPTEPHbINA).
3atem gons pacdeta obuero KonudecTsa perncTpupyemMbix BbiBpocoB 002 [0o0aBnAKTCA KOCBEHHbIE
BbIOpockl [cMm. dbopmyny (19)].

erncTpupyemble n
P e = peructpupyemsie npamsie soibpocs CO, + E(IEeq,- -NU,). (19)

1

O6uee konunyecTso Beibpocos CO,, 0THeCeHHoe Ha NPOM3BOACTBO AAHHOTO NPOAYKTa, BKNo4YaeT B cebs
BbIGPOCHI OT NPOMEXYTOUHBLIX NPOLYKTOB (Bbilie MO NPOW3BOACTBEHHON Lienodke), noTpebnsemMbix B NpoLec-
ce NPoU3BOACTEA, ANS KOTOPbLIX MPUMEHSAETCH 3TanoHHbLIA YPOBEHb BbIBPOCOB, YTO AaeT NpUBNU3UTENbHYHO
OLEHKY yrneponHoi adhheKkTMBHOCTH NpoaykTa. McknioveHne BeIGPOCOE Bhille MO Lenoyke NpoW3BOACTEA MNo-
3BOMAET NPOBECTM OLEHKY perncTpupyembix Bbibpocos CO,, cBA3aHHbLIX TOMbKO ¢ nepepaboTkoi NpoaykKuum,
4TO Aaet Apyroe npeacTaeneHne ob acdekTnBHocTM npouecca. Buibpockl CO,, cBA3aHHbIe ¢ nepepaboTkon,
paccUYUTLIBAOT MO hopMyrne

ob6uwue sbiBpock CO,

peructpupyemsle Bbibpockl CO,, cBAsaHHble ¢ nepepaboTkon = perncTpupyembie obume Beibpockl CO, —
— Bbi6pockl CO, OT NPOAYKTOB BbILLE MO NPOWN3BOACTBEHHOM LIEMOYKe. (20)

Ha cnenytoulem atane paccumTbiBaeTcs MHTEHCMBHOCTL Bhibpocos CO, Ana npoaykTa — 370 OTHOLe-
HUe 3aperMcTpmpoBaHHbix 0buwmx Beibpocos CO, k 06beMy NPOM3BOACTBA AAaHHOIO NPOAYKTAa.

ernctpupyemslie obuime soibpocskl CO
MHTEHCUBHOCTL Bbibpocos CO, = P pvpy ) p 2

(21)
npoM3BOACTBO NPOAYKTA

WMHTencusHocTb BeiIbpocos CO,, cBA3aHHbIX ¢ NnepepaboTkoii, paccynTLIBaKOT Mo hopMyne
pernctpupyemsle Boibpockl CO,,

cBsi3aHHble ¢ nepepaboTKoin
NMPOW3BOACTBO NPOAYKTA

WHTEHCUBHOCTbL BhiBpocos CO5,

- (22)
CBA3aHHLIX C nNepepaboTkoin

Ha couHaneHOM aTane gns Kaxgoro npouecca paccymteiBatoT KIMN3 nyTem geneHWsa MHTEHCUBHOCTM BbIBpO-
COB Ha 3TaNOHHbIE 3HA4YeHUs1 MHTeHCUBHOCTK. [Mony4veHHble KM Beiwe 100 % o3Ha4valoT, 4To BbIBpOCH OT Npo-
Llecca NpeBbllIakT aTanoHHbIe 3HaveHus. OnpeneneHne aTanoHHoM adgeKTUBHOCTM NpUBedEHO B pa3gene 9.
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KniouyeBon nokasartenb apeKTMBHOCTI paccHmUThIBalOT nNo hopmyne

WMHTEHCMBHOCTL BbiGpocos CO,
aTanoHHas MHTEHCUBHOCTL BbIGpocoB CO,

Kno4Yesol nokasarens agdektueHocTm CO, = (23)

KntoueBoit nokazartens 3pheKTUBHOCTU, CBA3aHHbIN ¢ NepepaboTKoW, paccyMTLIBAKOT Mo hopmyne

WUHTEHCWMBHOCTL BbiGpocos CO,,

K/ro4eBoi nokasarens apdexkrnsHoct CO,, cBfizaHHaA ¢ nepepaboTKon (24)
CBA3aHHbI ¢ nepepaboTKok 3Ta/IOHHAas WHTEHCMBHOCTbL BbIBPOCOB COZ,'

cBA3aHHaA ¢ nepepaboTKoii

Ecnmn uHTeHcuBHOCTL BbiGpocos CO, BbILE 3TANOHHOMO 3HaYeHust, (hakTUYeCKNiA NOTeHUMan cokpatlle-
Hus BbIGpocoe CO, paccunThIBalOT No hopmyne

noTeHuman cokpaueHus seibpocos CO, =
= NPOU3BOACTBO NPOAYKTa - (MHTEHCUBHOCTL BbIBpocos CO, — aTanoHHas MHTeHCMBHOCTL Beibpocos CO,).  (25)

Ecnu npouecc paboTtaeT ¢ NyylwnM pesynsTatom, Yem STanoHHbIA, TO NoTeHUMan cokpalleHus Bblopo-
COB NMPUHUMAIOT PaBHbLIM HYMIO.

SdpexTusHoOCTb BoIGpocos CO, Npu NPOM3BOACTBE M3BECTU Ha METanypruieckoM NpeanpuaTinm oLe-
HUBAETCs TaK Xe, Kak Ans OpYrMX MeTannyprudyeckux npoLeccoB, HO ONs 3NeKTpocTaHUMiA U Bo3ayxopasae-
NUTENbHBLIX YCTAHOBOK NpeAyCcMOTPEeH cnelnanbHbIi noaxoq.

KoTnbl 1 anekTporeHepaTtopbl paccMaTpyBalTCs BMecTe Kak MHOronpodunsHas ycTaHoBKa, NocTasns-
loLas aMeKTpoaHepruo, nap (BLICOKOrO M HWM3KOTO JaBrneHus) U ropsyyto Bogy. B atom cnydyae npu oueHke
achdekTnBHOCTM NpaAMble Beibpockl CO, OT CxuraHusa TOMMMBa COMOCTaBNSOTCA C KOCBEHHLIMU Bbibpocamu
CO, ot KonuuecTBa NPOM3BEAEHHOIO SHEpropecypca (3NeKTposHeprm, napa, ropsyei BoAbl), pacCyNTaHHbI-
MW C UCMNONb30BaHWMEM COOTBETCTBYHLLMX KO3 (ULNEHTOB KOCBEHHLIX BbIGPOCOB.

Mokasatens acpchekTuBHocT CO, ANA KOTNOB U ANEKTPOreHepaTopoB pacCcynTLIBaOT No hopmyne

E(EFTOI'IJ'II/IBDJ -pacxopq, TOMNnuea,i)

i
= ; 26
adppekTusHocTM COy ) (IE€Qsnepropecypc,i - BbIPA0b0OTKaA aHepropecypca, i) (28)

i

KMO4YEeBO nokasaTtenb

rae EF

SonEisd — KO9((PULMEHT BLIBPOCOB OT CXUraHWa TONNuBa J;

pacxof Tonnuea, i; — pacxopg Tonnuea f;
— KO3hhMUMEHT KOCBEHHbIX BbIBPOCOB ANsA 3Hepropecypca i (anekTpo-
3Heprus, nap, ropsi4as Bogaa);
BbipaboTka aHepropecypca, | — Konv4yecTBo BeipaboTaHHOMO 3Hepropecypca .

YcTaHOBKM pazfeneHys Bo3gyxa OLEeHWBAaKTCHA aHanorMyHbiM 0Bbpa3oM, NOCKOMbLKY OHW Takke npeg-
cTaenawT coboil MHoronpoduneHbIE NMPOLECCH, NPOU3BOASALLNE KNCMOPOL (KACNOPO BbICOKOTO WM HW3KOrO
OaBneHusi), a3oT U aproH. Beibpockl 0T NPOM3BOACTBA TEXHUYECKUX ra30B OLEHUBAKTCA C UCMONb30BaHUEM
KO3(h(HULIMEHTOB KOCBEHHbIX BEIBPOCOB 1 cpaBHMBalOTCA ¢ Beibpocamu CO,, nonyyeHHbIMU B pesynkTate no-
TpebrneHWsa 3aNeKTPO3HEepPrun U/MMNKM Napa ¢ UCMonb30BaHMeM COOTBETCTBYHOLLMX KO3IMMULNEHTOB KOCBEHHLIX
BbIbpocoB. Knueeoi nokazartens addekTMBHOCTH Ana BPY paccunTsiBaoT no popmyne

"Eeanepropecypc,i

Y (IEeq,yepropecypc,i - PACXO/ 3HEPrOpecypea, i)

K/IO4EBOi NokasaTens 3phekTUBHOCTUgpy =
g BPY Y (IE€q, 45, - BbIPABOTKA 45, 1) T (27)

I
— k03 dULMEHT KOCBEHHLIX BbIOpPOCOB Ans noTpebnaemMoro aHepropecypca i
(anekTpoaHeprus, nap, rops4as soga);
pacxopn 3Hepropecypca, i — pacxof 3Hepropecypca i Ha NPOM3BOACTBO TEXHUYECKUX ra30B;
!Eeqraa‘i — KO3(hhMUMEHT KOCBEHHbIX BbiIGpPOCOB TEXHWYECKOro rasa [ Ha OcHoBe
3MNeKTPUYECKOro aKBMBaneHTa (KMcnopop, a3oT, aproH, CXaTtblil BO34yX);

rne ’Eeqanepropecypc,i

BblpaGOTKaraa, i — KONMn4yecTBO npoun3BeeHHOro TeXxXHM4YeCKOoro ra3a f:
14
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8.3.3.5 O606ueHne nHhopMaLu No HECKONbKUM npoLeccam

Onsa onpegenenuns obwer adheKkTMBHOCTU NpeanpusaTus ¢ 60MbLLIMM KONMYECTBOM TEXHOMOTMHYECKUX
npoueccor TpebyeTcs 0606LLeHNe AaHHBIX MO 3TUM NpoLeccam.

1) OBobLeHMe Ha ypoBHe NepepabaTkiBaOLLMX MPOLIECCOB.

Mpu o6o6weHun BoiGpocos CO, UM NOTEHUMANOB COKPalleHWsl BLIGPOCOB 3HAYEHUs! OT PasrvyHbIX
NpPOLEccoB CyMMUPYIOTCS, NPU 3TOM Takke o6aBnstoTcsA BbIOPOCH OT ra3oBbix (hakenos, OLeHEeHHbIe C 1C-
NoNb30BaHWEM CKOPPEKTUPOBaHHOMO KoadduumeHTa BbiGpocoB.

O6wue peructTpupyemble Boibpockl 0T NepepaboTKM paccyUTbIBAKOT MO hopmyne

2 C nepepaboTKOWn ;

o6wue pernctpupyemsie Beipocsl CO,, I (BbiGpockl CO,, ceasaHHble
CBA3aHHbIe C nepepaboTKon r i

+ EFpg - CxUraHme raaaj], (28)

roe j — pasnu4Hble NpoLecchl, BKAoYeHHble B 0606LeHne.
O606weHHbIN NoTeHuman cokpalweHns Beibpocos CO, paccynTbiBaOT Mo hopmyre

0606LWEHHbIN NOTeHUMan m
= (noTeHuMan CokpaLLeHnsi BbIGPOCOB CO, ; + EFyg -Cxuratue rasa;). (29)

cokpalleHvs soibpocos CO, i1

Ha npomeyTouHbIX 3Tanax npon3BOACTBEHHOMO MapLUpyTa MOXeT ObiTk BbINOMHEHO YacTUiHoe 060b-
LLleHWe pe3ynbTaToB oueHkU 3 ekTUBHOCTU (HanpuMmep, ONs 4YyryHa, cTanu, ropsyekataHoro npokata). B
3TOM cnyyae BelIGpochl 0T (hakenoB He BKMHYAKTCH B paccMoTpeHue. Belbpockl oT cxuraHma B takenax
CYMMUPYHTCS TOJIBKO Ha YPOBHE NPEeanpusiTus.

MNokasaTens achdekTnBHOCTH BuiGpocoB CO,, cBA3aHHLIN ¢ NepepaboTKon, BO3MOXHO onpeaeniTs nyTem
cpaeHeHus o6LLMX COBOKYMNHLIX BbiBpocos CO,, ceBaA3aHHLIX ¢ nepepaboTKoi B paccmatpuBaemon obnactu, ¢
BEPOATHLIMKW BbIBpOCaMK, paccUMTAHHBIMKW HA OCHOBE OaHHLIX O MPOW3BOACTBE MPOAYKLMU Npeanpusatus, u
9TaNOHHON MHTEHCMBHOCTLIO Bbibpocos CO,, Bbi3BaHHbIX NepepaboTkoit, B CooTBETCTBUM C chopmyron (30).

cyMmapHoe konuyecTtso Bbibpocos CO,,
nokasatenb adeKkTMBHOCTH BoIBPOCOB CBA3aHHOE C nepepaboTKok

CO,,cBA3aHHbIN ¢ NepepaboTkon m . 9TanoHHaa MHTEHCMBHOCTbL BLIBPOCOB
znpomsso,ﬂ,cmo,f .

i=1

(30)

CO,,i, cBsizaHHanA ¢ nepepaboTkoM

2) ObobLeHne Ha ypoBHE NpegnpusaTus.

Ansa onpenenexus cymmapHbix Beibpocos CO, no npeanpuaTtuio TpebyeTtcs agpyron meton 0b6obueHus,
NOCKONbKY NPOCTOe CyMMWpOBaHWe BbIBpOCOB OTAEMNBHbIX NPOLECCOB NPUBOANT K BOMHOMY y4eTy BblOpocoB
OT NpeaLecTBYOWNX NPOLEeCCOB, CBA3aHHOMY C BHYTPEHHWM WMCMONb30BaHWEM NPOMEXYTOYHbLIX NPOAYKTOB.
OT1a npobriema pelwwaeTtcsa NyTeM pacqHeTa YNCTOro noTpebneHmns KaXgoro oTAeNbHOro MaTeprManbHOro NoToka
B COOTBETCTBMM C dhopmynon (31).

m
NU; = E(HOTpeﬁneHwej,j —NPOU3BOACTBO; ;) + CXWUraHne rasa;, (31)
i=1

roe i — pasanuyHble MaTepuanbHble NOTOKK;

j— npouecchkl, paccMoTpeHHbIe Npy 0606LWeHUN.

CxKuraHue oCcTaTKOB BTOPUYHbIX ra30B Ha dakene cuutaetca 0cobbiM NpoLeccom, U noatomy o6obua-
eTcsl TONLKO Ha ypoBHe 3aBofa.

Ouenka Bbibpocos CO, oT yncToro noTpebnexns maTepmanbHOro NoToKa NPOM3BOAMTCA C UCMONbL30-
BaHWeM Koa(hPULMEHTOB NPAMbLIX M KOCBEHHbIX BbIGpocoB no cdopMyne (32) AnA Kaxaoro MatepuanbHoro
NOTOKA, 33 UCKIIOYEeHWEeM OTXOAALLUX Ta30B, AN KOTOPbIX UCMONb3YeTCs CKOPPEKTMPOBAaHHbIA MO NPUPOSHOMY
rasy koacuLUMeHT BbIGPOCOB, U MPOMEXYTOUYHLIX MPOAYKTOB, KOTOPLIE OLIEHUBAKOTCS OTAEMNBHO.

pernctpupyemsie Beibpockl CO, ; = (EF; + IEeq;) - NU;. (32)

[nsa npomeKyTouYHbIX NpoaykToB chopmyna (32) cnpaBeanvea nNpy NONOXUTENbHBIX 3HAYEHUSX YNCTOro
notpebneHus. Korga npomMexXyTouHbld NPoAyKT nepefaeTcs NoTpebuTento, To ecTb BIXOAWUT 3a Npefens! cu-
cTembl, To BbiIbpockl CO, OLUEHVBAIOTCS HA OCHOBE 3TarlOHHOW MHTEHCWBHOCTU BbiGpocos CO, KOHKPETHOro
NMPOMEXYTOYHOro NpoaykKTa, Kak nokasaHo B hopmyrne (33):

npunuceisaemsle Bolbpockl CO, ;= NU, - aTanoHHas nHTeHcuBHOCTL Bbibpoca CO, ;. (33)
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Takum obpasom, Ana onpeaenexuns konuyectsa peructpupyemoro CO, npu 0606LEeHN CymMMpyoTcs
BCe 3HajveHns BbIbpocos CO,, 32 UCKMIOYEHUEM YUCThIX OTTPYXEHHbIX NPoAyKToB, rae pacyetsl CO, ocHoBa-
Hbl Ha 3TANOHHOW MHTeHcUBHOCTU BhiBpocos CO,,.

Tpu MmaTepMana oUeHMBAKTCA MO cneyuansHbIM npasunam:

- COBCTBEHHbIN KOKC YYUThIBAETCS Kak pernctpupyemsli oibpoc CO, B xoae ero Ucrnonb3osaHns B Ka-
YecTBe Cbipbsl U Kak npunucbisaembin Bbibpoc CO, Npu ero Npov3soacTse;

- WAk, Nony4YeHHblid B pea3ynstaTe NPOM3BOACTEA YyryHa, paccMaTpUBAaEeTCa B KaYeCcTBE NPOAyKTa, ecrnu
Ha Hero oTHocAT Bblbpockl CO,. B atom cnyyae 9Tv BbIGpoCck! AobBasnsaTcA K 06wum Bbibpocam oOT npo-
ayktoB. OOHUM U3 BapWaHTOB CHWXEHWUs BbIDpPOCOB ABMSETCH WCMNOMb30BaHWE rpaHynMpoOBaHHOrO LWMaka B
KayecTBe 3aMEeHUTEeNs LUeMEHTHOIO KNMHKepa;

- nom. Ecnu nomy npucsansaiwTcs BeiGpockl CO,, TO 3Ta BENUUMHA BLINUTAETCA U3 NPUMKUCHLIBAEMbIX
BbIbpocoB. B aTom crnyyae nom He BNWUSET Ha perucTpupyembie BbIDPOChH!, KOTOpLIE COOTBETCTBYHOT 0bLemy
0bbemMy BbIBPOCOB NpeanpusaTHs, a CyMMapHele NpunuckiBaemele BbIBpOCk cornacytoTea ¢ TpeboBaHnaMm
COOTBETCTBYHLLMX NPOLECCOB.

Tabnuua 6 — lNpouenypa KOPPEKTUPOBKM BbIOPOCOB COZ

MoTtok Yucroe notpebneHue Peructpupyemsie Beibpocsl CO, ng:gg;';:?égje
Kokc npov3BedeHHbIN NUL->0 NUyc - (EFy + 1Eeqyc) 0
Kokcosas meno4b NUy- <0 NUye - EFye -NUyc - IEeqyc
MpooyxkT i NUg; >0 NUp, - IEeqp, 0

NUp; <0 0 —NUp; - IEeqp,

MeTannonom NU o NU om ~ EFnom ~NUpon * 1E€Gom
LLnak ot npoussodcTea YyryHa NU i 0 =N, i 1E8G inaik
BropuuHble rasbl NUHTop_rasJ NUBTop_mJ- “EFkE
[pyrue noToku NU; - (EF; + IEeq;) 0

O6uwyto CO,-3hheKTVBHOCTb AA rpynnbl NPOLECCOB PAacCHNTLIBAOT MO hopmyre

(perMCTpmpyeM ble BbIOpOCHI COZ‘,-)

M

1]
-

006006 LWEHHbIM nokasaTens
CO5-adbdekTuBHOCTH B

(34)
(npwnmcuaaemme BbIOPOCH COZ,-)

o

]
s

ObobueHne HeobxogMMo AN oueHkK obulert ahheKTUBHOCTM NPeanpusaTys, HO OHO TakKe MOXeT
OblTe MPOBELEHO MO Pa3HbIM MaplipyTamM NpOM3BOACTBA. Hanpumep, nepBuYHoe NMPOW3BOACTBO Xenesa (0T
NMPOW3BOACTBA KOKCa 40 XMOKOro YyryHa 1 NpoM3BOLCTBO Xenesa NpsiMoro BOCCTaHOBMEHWS), NPOM3BOACTBO
cTanu (Npou3BOLCTBO YyryHa W CTanennasBuibHble NPoLEecchl) MnW ropsyas NpokaTka.

3) ObobLeHne Ha ypoOBHE KOMMNAHWUM UMK TPYMNNbl KOMMAHWA.

Ha ypoBHe komMnaHuW unu rpynnel komnaHuid Beibpocsl NI, cBA3aHHbie ¢ nepepaboTkoi, n o6Liune Bbi-
Bpocsl NI obobLLatoTca aHanormyHo obobLLeH BEIDPOCOB Ha YpOBHE MPOM3BOACTBA. NS YaCTUYHOMO MK
nonHoro o6obLleHnsa paccHUTaHHble Mo YUCTOMY NoTpebneHno perncTprpyemMele M NpunucbiBaemble BbiOpo-
Cbl CKN1adblBalOTCA B COOTBETCTBUM C Tabnuuen 6 No KOHKpeTHbIM BMAaM NPOoAyKToB. Bbibpockl, CBSI3aHHbIE
¢ nepepaboTkoi, U noTeHuMan cokpaueHns seibpocos CO, CyMMMPYIOTCA HanpsaMyto, MOCKOMbKY ANa 3TUX
napaMeTpoB He TpebyeTcsl MCKIMHYeHUS.

Knio4yeBble nokasaTteny adhhekTUBHOCTI Ha YPOBHE rPynmnbl UMM KOMNAHUW PacCYUTLIBAKOTCS Tak Xe, Kak
W Ha YpOBHe MpeanpusTUs.

9 OnpegeneHune 3TanoOHHOroO 3HaYeHusa Bbibpocoe CO,

OTanoHHble 3HaAYeHWS BbIGDOCOB COZ' ncnonb3yembie ONA OUEHKWU 3O HEeKTUBHOCTU NMPOLIECCOB,
OOIMKHbI ObITh nony4yeHbl Ha OCHOBE aHallM3a pe3yrbTaToB paGOTbI CyuwleCTByHLWKWX YCTaHOBOK. MoxHo no-
CTPOUTL KPUBYH pacnpeneneHna MHTEHCUBHOCTU COQ ana BbtﬁpaHHOFO npoaykra, Kotopas 0Bbl4HO MMeeT
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S-o0bpasHyto popMy, Kak NoKkasaHo Ha pUCyHKe 2 Ha NpuMepe Npou3BOLCTBa OOMEHHOrO YyryHa. Haunydwne
nokasaTtenu ahEKTUBHOCTM YacTO OOCTUraKTCA 3@ CYET KOHKPETHBIX MECTHbIX YCNOBUA UMK CrleLnansHbiX
pexXuMoB paboTsl, KOTOPbLIE AOCTYMHLI HE BCEM NPeanpuUaATUAM. 3TO KacaeTcsl, HaNpyMMep, 3aBOA0OR, UMEHLLNX
NPUBUMNErMPOBAaHHbIA AOCTYN K BbICOKOKAYECTBEHHOMY ChIPbH B OrpaHWYEHHbIX KONMMYecTBax, UMKu 3aBoA0B C
OrpaHuYeHHbIM aCCOPTUMEHTOM MPOU3BOAUMON NPOAYKLMK (0OOHO KaYecTBO, OOQNH pasmep).

O6biuHO aTanoHHoe sHaveHne CO, Ana npouecca ycTaHasnueaeTcs Ha yposHe 25 % 3Ha4eHuin Ha Kpu-
BOW pacnpeneneHnsi MHTEHCUMBHOCTW (OTMEYEHO CTPENKO Ha pucyHKke 2), NOCKOMNbKY 3TOT ypoBeHb adhdek-
TMBHOCTW B NPUHLMNE formkeH OblTe JOCTUKUM ANs No6oro npegnpusiTust Npu HopMmarbHbIX pabovmx ycrnosu-
AX. OTOT YPOBEHb HA3bIBAETCH «AOCTUXKIMMAas 3TanoHHasa adpeKTUBHOCTLY . Ha HAaLUMOHaNEHOM YpOBHE MOryT
ObITb MPUHATLI Apyrue OOCTUWKMMbIE YPOBHW UM BeHUMapku nokasatenen aekTUBHOCTY, YUUTbIBAKOLWME
oTpacneeyto cneuunduky, B 3TOM criyvyae cnefyeT OpUeHTUPOBATBCA Ha HUX.

Ha ocHoBe AOCTWXKMMOW 3TanoHHOW addekTmBHOCTM ycTaHaenusaeTcs KM, 4ToObl MMeTb BO3MOX-
HOCTb CpaBHMBaTb NPELNPUATUSA UK OTCNEXUBATL YIyYLUEeHe UNW yXyaLeHue yrnepogHon s eKTUBHOCTH
C TeveHnem BpemeHu. B nocnegHem cnydae TodHoe 3HadeHue KM MeHee BaXKHO, YeM ero nameHeHue.

3HauyeHust 0OCTUXKUMO 3TanoHHoW 3 dpeKTUBHOCTU cnefyeT UKCUPOBAaTL 3a AOCTATOUMHO ONUTENbBHbIA
nepuoa BpeMeHW, YTO NO3BOMAET NPEAnpUATUAM OLEHMBATL KAYECTBO YNPaBneHWUs CBOUM TEXHOMOrMYECKUM
NpoLLeccoM, He NOABEepPrasach BNUSHUIO BHELLHUX YCNOBUIA. [10 CTEYEHUN HECKOMBKUX NET 3HAYEHWS JOCTUXKK-
MOTO YPOBHS 3hheKTMBHOCTU HEODXOAMMO NepecMaTpuBaTh, €CNu NPeanpUaTUS MOKasbiBaOT yNyylleHne 3a
cyeT Bonee Ka4ecTBEHHOTO yrnpaeneHus npoLeccaMmn v NosBIEeHWss HOBbIX TEXHOMOTWIA.

OnpegenexHne 3Ha4YeHWA OOCTUMMKUMOW 3TanoHHOW 3hdEeKTUBHOCTU — 3TO MOLUAroBbIi NPOLECC, Bbi-
NOMNHSAEMbIA MO BCEW LenoYvke NpOM3BOACTBA CTallM, MOCKOMbKY 3HAYeHWUs OOCTUXMMOW aTanoHHoW addek-
TUBHOCTM ANSA NpeALlecTBYLWNX NPOAYKTOB MCMNONL3YTCA B oLeHKe 3(eKTUBHOCTU NOCNeayoLWMX 3TanoB
Npou3BOACTBA.

Y
3000

2800

2600 .

2400 o

2200 -

2000
”MM
1800 |———spwwwworeentet®®ne®™

1600

1400

1200

1000 I | T T I | I I | 1
1 1" 21 31 41 51 61 71 81 91 101 X

X — 0Cb NokasbiBallWas KoNWYecTso NpeanpuaTUA, BKMOYEHHbIX B aHanus; Y — oCb NokasblBallas WHTeHCUBHOCTL Beibpocos CO,
npy NPou3BOACTBE YyryHa (kr sksusaneHTa CO,/T XMAKOro YyryHa); CTPenka NoKasbiBaeT JOCTMHMMYIO STANOHHYI0 3hPEeKTUBHOCTL

PucyHok 2 — Kpusas pacnpefeneHus MHTEHCMBHOCTU Bbibpocos CO, npy npouasoAcTee dyryHa (kr CO,/T-npoaykumm)
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10 OueHkKa KavyecTBa AaHHbIX. [peaBapuTenbHbIE NPOBEPKU ANS BLISBNEHUSA
HepeanucTU4YHbIX JaHHbIX

10.1 O6LwKne NnonoxeHus

3-3a cnoxHOCTK Nnpouecca Npou3BoACcTBa cTany MeTOAMKa OLEHKW YrMepoaHon 3 eKTUBHOCTM OMK-
paetca Ha Bonbwon obbem aanHHbix (2o 300 BMAOB NapameTpoB ANSA CaMbIX CNOXHbIX YCTAHOBOK), UMEKLLMX
pasHyl cTeneHb HeonpegeneHHocTH (cm. [4], [5], [6]). B cBsizu ¢ 3TMM HeobOXoOMMO MPOBECTU HEKOTopble
npegBapuTenbHbIe MPOBEPKW AaHHbIX, YTOOLI BIABUTL HEpPEAaNUCTUYHbIE 3HAYEHKA.

10.2 XapakTepucTUKKU MaTepuanoB

Ha vHTerpupoBaHHbIX MeTannypruiyecknx npeanpuaTuax TBepaoe TOMMUBO (Yrofb U KOKC, UCMOonbaye-
Mble B Ka4ecTBe BOCCTaHOBUTENEN) SBNseTca NpUYnHON Gonbluei YacTu npaMeix Beibpocos M7, 3a KoTopbIMK
cnegytT wnakoobpasoeatenu (dnockl). Ha pucyHke 3 nokasaHbl TUNMYHbIE MCTOYHMKM NPSAMbIX BbIBpPOCOB
NI Ha MHTErpuMpoBaHHOM MeTannyprudeckom npeanpustun. Teepaoe TonnMeo obycnaenueaeT noyvtn 95 %
Bbibpocoe M nocne BelveTa yrepofa, cogepkallerocsi B noBoYHbIX NPOAYKTax NPoOU3BOACTBA Kokca (cMona,
GeHson). BeiGpock NI oT ncnonb3oBaHns U3BECTHSAKA B NPOM3BOACTBE arnoMepaTa cocTaBnsaT okono 4,5 %.
MpupoaHbIi ras 1 apyrve BMAbl ChIpbSA U TONNWBA OKa3biBAT HE3HA4YMTENbLHOE BNUsiHUE Ha BhLIGpoCk! (B Npu-
BEeOEHHOM Mpumepe).

Kokc u yronb W3BecTHsk, MpupogHkliA [pyroe

3a BbIYETOM CMONkI ras, Chipbe,
1 BeHsona,

94,79 % 451 % 0.28 % 0.43 %

PVIC)(HOK 3 — McTouHMKK NMPAMBIX Bbl6pOCOB Ha TMNUYHOM MHTErpupoBaHHOM CTanennaBniieHOM NpeanpuAaTin

[ns gpyrux npeanpusatui Bknag B Bbibpock! [T npupogHoro rasa vnu XXKMOKoOro Tonnusa MoXeT ObiTh
BbllLe, HO TeM He MeHee 3Ha4MMOCTb TBEPAOro Tonnunea ByAeT O4eHb BbICOKA, YTO FOBOPUT O BaXXHOCTM Kave-
CTBa [Aa@HHbLIX O XapakTepucTUKax aTux MaTepuarnos.

[ns yrns n kokca BaHO obecnevuTb BbICOKYH TOYHOCTb MpU OnpedeneHny copepxaHus yrnepoga.
MepekpecTHas npoeepka obLero cogepxaHus yrnepoga v aHanus AaHHbIX NOMOrarT BbIABUTb COMHUTENb-
Hble 3Ha4yeHus. Micnonb3yoT OBe OLEeHKU:

a) opmyna (35) moxeT BblTh MCMONb30BaHa AN OLeHKM 00LLero cogepaHua yrnepoga B yrnsax — 310
obLuasn macca yrnepoga 3a BblHeTOM HeYrnepoaHbIX KOMMNOHEHTOB, TaknX KaK 3oMa, 1 4acTu NeTy4Ynx BeLLecTB.
[ns neTy4mx BeLecTB MCMOMNb3YeTCA TO e CoAepXaHwe yrmepoda, 4To W AN KOKCOBOro rasa (maccosas
gona 53 %). [ina kokca, cogepxallero nuib Hebonblloe KONWYECTBO NETY4Ynx BelecTs, PopMyny MOX-
HO ynpocTuTb [cM. chopmyny (36)]. PasHuua mexay naMepeHHbIMU U pacHeTHbIMU 3HaYEHUAMWN COAepKaHus
yrnepopaa 6onee 1,5 % gomkHa NpuBeCTU K AONOMHUTENbHOW NPOBEPKE AaHHbIX.

CopepxaHue obLiero yrnepofa B yrnsax pacCyUTbiBaloT no opmyne

06w C = 1 — 3onbHocTb — 0,47 - VM. (35)
18
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CopepxaHue obLyero yrnepoa B KOKCe paccyvTbIBakT no opmyne
obwmin C = 0,9775 — 30MbHOCTL; (36)

6) pacuer koathdmumeHTa BbIbpocos, BeipaxeHHoro B T CO,/IIx, Ha ocHose obLero kKonuyecTsa yrne-
poAa W TENNOTBOPHOW cNocoBHOCTM € ucnonb3oBaHuem opmynbl (37) 4OMmKeH AaBaTb 3HaYeHus, Gnuskne
k 0,095 gns yrnen n 0,105 ans kokca. B atom crnyyae oTknoHeHue bonee yem Ha 0,005 fOmKHO NpUBECTU K
AanbHerLW1M NpoBepKam.

KoadhdurumeHT BoIOpOCOB, NPUBEAEHHLIN K SHEPTETUYECKOMY SKBUBANEHTY, paccUnTEIBAKOT No hopmMmyne

obwwnin C
EFgy =f ——, 47
L HTCT (&7}
roe f — KoaphuumeHT nepecyeta coagepxaHusa yrnepoaa B cooTeetcTeylowme Boibpockl CO,, T. €.

3,664 1 CO,/T C;
obwwmin C — obuwee conepxaHwe yrnepoga B tonnuee, T C/T;
HTCT — Hu3was TennoTta cropaHus Tonnuea, Mx/T

Mpu HeobXogMMOCTKM credyeT WCNonb30BaTh KO3MhHUUNEHTEI OKMCNEHWs 1 NpeobpasoBaHus B COOT-
BetcTBuM ¢ FTOCT P UCO 19694-1.

10.3 CornacoBaHHOCTb MaTepuanbHbIX NOTOKOB. [poBepka GanaHca No npegnpuUATUIO

Mo meTtoguke TpebyeTtcs, 4TOBLI MaccoBble MOTOKKM BbINM NPeACTaBneHbl Ha PasHblX YPOBHAX, 0ObIYHO
3TO BXOA W BbIXOA C YCTAHOBKW. 3TO MO3BONSAET BbIMOMNHUTL NEpBOHa4YanbHYK MPOBEPKY COrMacoBaHHOCTU
AaHHbIX O MacCoBOM pacxofe NyTeM OLEeHKU pasHuLbl banaHca Ans Kaxaoro MaTepuanbHOro notoka B CooT-
BETCTBUM ¢ dhopmMynon (38).

Pasnuuy 6anaHca Ans maTepuanbHOro NoToka paccynTbiBaOT Mo dopmyne

m
pasHuua BanaHca = | 3akynka + 3Bje4yeHne 3arnacos + ZI'IDOMSBO,EI,CTBOJ,- -
1
(38)
m
—| nocTaBka + 3anachbl + EHOTDGGEHEHMGJ- ;
1
roe j — pasnuuHble NpoLeccsl.
TMo6as BbISBNEHHadA cylecTBeHHas pasHuua B 6anaHce TpebyeT NpoBepKu OTYETHbLIX AaHHbIX [7] 1 noa-
TBEPXAEHMSA OKOHYaTernbLHOro 3Ha4YeHus C y4eToM noTepb W npobenosB B uHBeHTapusauuu. Monydmeluascs
pasHuua B BanaHce MOXeT yKasblBaTb Ha HeonpeaeneHHOCTb AaHHbLIX 0 MaccoBOM pacxoge (cM. pasgen 11).

11 OueHka HeonpeneneHHOCTHU

11.1 O6wWwme nonoxeHus

OpraHuzauuu cnegyeT oLeHMBaTb HeonpeAeneHHOCTb oueHKK BelBpocos [T B cOOTBETCTBUM C PyKO-
BOACTBOM MO BbIpaXeHUo HeonpegeneHHocTy B uaMepeHusax (cm. MOCT 34100.3) unu gpyrum cOOTBETCTBYHO-
LWnM onyBnukoBaHHbIM AOKYMeHTOM. [1nga aToro TpebyeTcs NpOBECTM OTAEMbLHYIO OLEHKY HeonpeaeneHHoCTH
AaHHbIX O AeATeNbHOCTH M KO3 ML MEHTOB BbIDPOCOB.

11.2 HeonpeaeneHHOCTb AaHHLIX O AEATENLHOCTU

HeonpeaeneHHOCTb JaHHbIX, CBA3AHHBIX C AeATENbHOCTLI NPeANpUATHS, pacCYMTLIBAETCS C UCNOMNb30-
BaHWEM OJHOTO W3 CreayloLWnX MeTo40B.

a) MNoBTOpHOE M3MepeHre C NOMOLLbIO KOHKPETHOrO M3MEPUTENBLHOMO YCTPOMCTBA (KOppEenuMpoBaHHbie
HeonpeaeneHHOCTU): pe3ynsTUpyLas HeonpeaeneHHocTb B 3TOM Criydae paccqvTbiBaeTcs no dopmyne
(39), B koTopoW o6Llan HeonpeaeneHHoCTb OLeHWBaeTCs NyTeM CyMMWpPOBaHWA HeornpeaeneHHocTel, ob-
YCMOBIEHHbLIX HEOMPELEeNneHHOCTbI0 U3MepMTenbHbBIX NPUBOPOoB.
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(39)

TAE Uy 0e — CYMMapHasi OTHOCUTENbHAS HEONPEeLeneHHOCTb, %;
U; — OTHOCUTENbHAs HEeOmNpeaeneHHOCTb KaX/J0ro U3MepeHus (HeonpeaeneHHocTs M3MepuTenb-
Horo npubopa), %;
X; — 3HaYeHWs OTAENbHbLIX N3MEPEHWA, T.

6) B cnyyae MaMepeHWi, BLIMOMHEHHbIX Pa3NUYHbIMU W3MepUTenbHbIMW NpuGopaMu, HanpuMmep, Ans
BYHKEPHBIX BECOB, KOTOPLIE UCMONb3YHTCA NONEPEMEHHO, CyMMapHas HeonpeaeneHHOCTb PacCYMThIBAETCS B
COOTBETCTBUM C hopmyroit (40). B aTom cnyyae, ecriv MaccoBble NOTOKWU, M3MEpPEeHHble PAa3HbIMK CpedCcTBaMu
M3MEPEHNs!, OAMHAKOBbI, OTHOCUTENbHAS HeonpeaeneHHocTb obLeil BenuuHel Vn Gyoet MeHble, Yem oT-
HOCUTEeNbHaa HeonpeaeneHHoCTs M3MepuTensHoro npubopa.

11.3 HeonpegeneHHOCTbL cogepxaHuA yrnepoga

HeonpegeneHHOCTL cogep)aHWusa yrnepoaa B Matepranax 3aBucKT OT KONWMYecTBa BhINOMHEHHbLIX aHa-
NN30B B OTYETHOM nepuoge. KonvyecTBeHHas oueHKa HeonpeaeneHHOCTU MOXeT OblTb NnpoBegeHa B COOT-
BETCTBMMW C PYKOBOACTBOM MO BbIPaXKEHWO HeonpeneneHHocTy B namepeHusax (cm. FTOCT 34100.3).

11.4 OueHka HeonpeneneHHOCTHU BbLIGPOCOB 002 OnA oTAenbHbIX UMCTOYHUKOB

OT6op Npob n B3BEWMBAHME MaTepuanoB 0ObIYHO NPOBOASATCSA B MX €CTECTBEHHOM (BMaXKHOM) COCTOSA-
Humn. Beibpockl CO, Ana BnaxHbIX MaTepuanos paccyuThiBaoT no dopmyne

BbiBpockl CO, nctouHuka = f- (1 - Bﬂa)KHOCTbMaTepMana) - obLywin CMaTepMana * PBCO i, veiTE) (41)
rae Boibpocel CO, ncToyHuKa  — BbIOPOCHI OT UCMoNb3oBaHuA Matepuana, T CO,;
BNAXHOCTby 1o nyang — BIN@XKHOCTL MaTepuana, Aons;
obLwmn CmaTepnana — obwwmi yrmepog B npobe B CyxoMm cocTosiHum, T C/T;
Macca — roOoBOW pacxod MartepuanbHOro NoToKa BO BIAXXHOM COCTOSIHUK, T;

BnaXHoro marepuana
f— KOSCbeVILI,I/IEHT nepecyeTa cogepxXaHua yrnepoga B COOTBETCTBYHOLME

BbiGpockl CO,, T. e. 3,664 1 CO,/T C.
B aTtom cnydyae HeonpefgeneHHoCTb KoahduuneHTa npeobpa3oBaHns BNaHOCTW PacCYUTLIBAETCA MO
dopmyne (39), B pesynbrate yero nony4atT dpopmyny (42).

_ Ugnaxtbiii -Rh
ucyxor?; - 100 — Rh 1 (42)
raoe ucyxoﬁ — OTHOCKTENbHaA HeonpedeneHHoCTb KOSCbeVILI,MEHTa nepecyera Ha CyxXoe COCTOAHUEe, %;
0/ .
UBnamem — OTHOCUTENbHaA HeonpeaeneHHoOCTb U3AMEePEHWA BIaXXHOCTH, ﬁ),

Rh — oTHocuTenbHas BNa)XHocTb, %.
Takum oB6pasoMm, 10 %-Has BNaxHOCTb, U3MEpEeHHas ¢ HeonpeaeneHHocTelo 10 %, NPUBOOUT K Heomnpe-
geneHHocTy 1,11 % pacyeTHOro Konu4yecTBa Ha CyXylo OCHOBY.
O6uyto HeonpeaeneHHocTb oueHkK Beibpocos CO, AN NCTOYHWKA PACCUMTLIBAIOT MO hopmMyne

_ 2 2 2 2
”COZ = JumaTepmana, BRaxHbIA T ucyxo% T Ugbumin ¢ T uOTGDD npo6 (43)
raoe U002 — OTHOCUTeInbHaA HeonpegeneHHOCTb pac4eTHOro Konn4yectea COz, 0/0;
o/ -
UmaTepnana,BnaMHblﬁ — OTHOCKUTENnbHaA HeonpegeneHHoCTb M3MEePEHHOIo pacxoga BnaxHoro martepuana, /o,
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Ugyxoi — OTHOCUTENbHES HEOMPEAeNEeHHOCTL KoahpuLMEeHTa nepecyeTa Ha Cyxoe COCTOsI-
Hue, %;
0o/ .
Uogumis G — OTHOCUTEMbHAA HEONPEAENEHHOCTE COAEPKaHMS obuero yrnepoaa, %;
— 0,
Ugr6op npos — OTHOCHTENbHES HEOMPEAENEHHOCTb, CBA3aHHas C oT6opom npab, %.

11.5 HEOI'Ipe,EIEHEHHOCTb OUEeHKHN 06u.|,ero Konun4yecTBa NpPAMbIX BbIEPOCDB OT YCTaHOBKHU

OueHka HeonpeaeneHHOCTU TOA0BLIX AaHHbIX MOXET BbiTh 3aTpyAHEHa MO pasHbIM NPUYMHAM:

- 04eHb Bonbluoe KONMYECTBO 3aMEPOB, KOTOpbIE cneayeT NPUHUMaTh BO BHUMAaHWE: Hanpumep, 3a rog
npoeoauTca bonee 50 000 3arpy3oK WWXTbl HA KOKCOXMMMWYECKOM 3aBO4e MOLWHOCTLIO 1,5 MITH T B rog v aHa-
NOrMYHOE KONMYECTBO NapTUM WKUXTEI 419 JOMEHHON NeYn MOLWHOCTLIO 3,5 MITH T B rog;

- pasHoobpasve cpedcTB M3MepeHWid, UCToNb3yeMblX ANS onpeaeneHvs pacxoda MaTepuanoB, BKIO-
Yas MHOTOKpaTHblE M3MEPEHUA OTAEMbHbIMW YCTPONCTBAMMU (KOppPEenupoBaHHbIE M3MEPEHUS) U U3MEPEHUS
pasnU4YHbLIMU YCTPONCTBAMWN (HEKOPPENMPOBAHHbLIE U3MEPEHMS).

C nomoubio aHanvsa rogoBbIX AaHHbIX MO pasnuyHbIM MaTepuanam v ¢ y4etom obliein HeonpegeneHx-
HOCTH, KOTOpas Morna 6bl 06bACHUTE pasHuly GanaHca, onpegeneHHoro no gopmMyne (38), MmoxHO caenatb
obpaTHy oueHKy HeonpegdeneHHocTW. MNpednonaras, YTo BCe AaHHbIE (3aKyMnKkW, NOCTaBKW, MPOM3BOACTEO,
noTpebneHne n M3MEHEHUs 3anacoB) NOCTYNaKT U3 PasHbIX UCTOYHUKOB, X CHMTAKOT HEKOPPENnWpOBaHHbLIMU
1 oueHKy obLLen HeonpeaeneHHOCTV NONy4YalT, pasgenus abcontTHOE 3Ha4YeHe pasHuLbl BanaHca Ha cyM-
MY KBagpaTOB 3HA4YEHWI 3asiBNIEHHbIX MaTepuarnbHbIX MOTOKOB.

HeonpegeneHHOCTb CyMMapHbIX BbIBpOCOB M3 HECKOMbKMX WCTOYHWMKOB PacCyHMTbIBAKT no dopmyne
(40), nockonbKy pasHble NCTOYHMKU HE KOPPENUPYHOT.
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MpunoxeHune A
(cnpaBo4Hoe)

On pepeneHe rpaHUl TeXHONMOrM4YecKoro npouecca

I pupMmeHaHne — anBeﬂeHHblﬁ nepevYeHb NpoueccoB HE ABMNAETCA UcHepnbiBaowmm.

A1 MHTerpuposaHHoe cTanennaBunbHoOe NMNponM3BoOCTBO

A.1.1 Kokcoxummnueckmn sason. Kokc

Kokcoxyumumyeckunin 3aBof, HAYMHAETCA C 30HbI MEPBUYHOMO XpaHEHWS YIONbHOTO ChIPbA U 3aKaHYMBAETCH KOKCOBOW
baTtapeei. K KOKCOXMMUYECKOMY 3aBOAY OTHOCATCH cneaywlime npoueccsl u obopyaoBaHue:

- NOAroToBKa yrnaA: ApobneHue, knaccudukalms, CMeLlLnBaHu1e;

- KOKCcOBble DaTapeu: 3arpyaka, ne4u, Bbldada KOKca, TPaHCMOPTMPOBKA KOKCA, CUCTEMA TYLUEHWA (MOKpasa unu
cyxas);

- OYUCTKa rasa: ygarneHue KaMeHHOYronbHOW cMonbl, HadpTanuHa, beHsona u cepbl. JansHelnwas nepepaboTka
KaMEHHOYronbHOW CMOIbI UCKIIOYAETCH W3 FpaHiLL;

- KOTnbl: ¢ 0bopyaoBaHMeM ANs NPOWM3BOACTBA Napa A4 TEXHOMOrMYECKOro noTpebnenna unu yTunnsauun Tenna;

- CUCTEMbI CHWXEHWS BbiOPOCOB: MbineynaenneBaHve KOHBEWEpHLIX CMCTEM, MpU Bblgade Kokca, obeccepuBaHue
amMMUa4HOol BOAbI;

- cneyuvansHasi BogonoAroTOBKa: OCBETNeHWe, B1onoruyeckas o4UCTKa, HUTpUUKaUus U AeHUTpUdUKauus;

- KrnaccuvKauMa KOKCa: pasfeneHne KPYnHoro Kokca A8 JOMEHHbBIX NeYel U Kokca Ans Npov3BOACTBa arfioMe-
pata.

A.1.2 ArnomMepaluuoHHOE NPOU3BOACTBO. ArfioMepar XKene3opyaHbii

ArnomepaunoHHOE NPOU3BOACTEO HAYMHAEBTCH Ha NEPBUYHOM CKNaAe ChIpbd, 3aKaHYMBAETCSA NOCMNe NPOCENBaHUA
roTOBOro arrnomMepara W BKIKYaeT:

- NMOArOTOBKY MOCTENW: NMPUIOTOBMNEHUE U YKNa[Ka NEPBOro CNos WAXThl NyTeM NepemMellvBaHus U roMoreHu3auum
cMecu pyd, donoCcoB M BO3BpaTa arnoMepara;

- MPUrOTOBMNEHWNE LUMXTLI: JO3MPOBaHUE KOMMOHEHTOR LUMXThI (KENe3opyaHbli KOHUEHTpaT, rockl U TBEpaoe To-
NMUBO), NEPeEMELLNBAHWUE U MUKPOrpaHyMpoBaHuWe;

- obxur arnomepara: NpoUaBOACTBO arnomMepara NyTeEM CKUraHusa TBepAOoro TOMMMBA B CrOE WNXThl Ha ABMKYLLEH-
CS KONMOCHWKOBOW PELLIETKE C NpOCacbiBAHMEM BO3OyXa YEPE3 LLMXTY;

- OXNaxKaeHwe arnmoMepara: cneyuansHeie OXnaguTenu, Npu Hanu4yuu;

- NOArOTOBKA arnomepara: ApobnexHre 1 NpoceUBaHME C NOMYYEHWEM HYXHON hpakuun Ana AanbHerWero ncnomns-
30BaHMA B JOMEHHbIX Mevax;

- obopynoBaHve Ans CHKEHUS BLIBPOCOB 3arpsi3HSOLLIMX BELLECTB: O4YMCTKA OTXOAALLMX ra3oB arnomepaumoHHon
YCTaHOBKW, YNaBMWBaHME MbIfK HA MWHWUAX NOAaYMN MaTEpManoB 1 B 34aHuu;

- obopynoBaHve Ans pekynepauvu Tenna: npy Hanu4uu.

A.1.3 NpousBogcTBO oKaTbiwen. OKkaThIWW Xene3opyaHble

[Mpon3BOACTBO OKaTBIWENR HAYMHAETCA C MEPBUYHONO CKNaaa ChipbHA, 3aKaH4YMBaETCA NOCME COPTUPOBKK FOTOBLIX
OKaTbILen 1 BKINOYaeT:

- U3BMENBYEHWNE: MPON3BOACTBO XENE30PYAHOMO ChipbA ANA OKaTbILLEeW, ECMM HE MCNONb3YETCA YK roTOBbIA N3Menb-
YEHHbIN Xene3opyaHbIi KOHLEeHTpaT,;

- OKOMKOBaHMWE: MPOW3BOACTRO ChIPbIX OKaThILLEN;

- 00XUr oKaTbIWEN: YKpenneHKe oKaTbIWEN NyTeM BbICOKOTEMMEpaTYpPHOKM 0BpaboTKK B NeYr C NOABWMKHOM KONoc-
HVKOBOW PELLETKON, NEYM C KONMOCHWKOBOW PELLETKOW WUIK LIAXTHOW NeYn ¢ OXNaxaeHuemM;

- NOArOTOBKY OKaTLILLEN: COPTUPOBKY OKaTbILEN No (hpakumsam;

- obopynoBaHve AnA CHUXEHWS BbIDPOCOR: yNaBnuBaHye MNbinv Ha NMHUSX Nogaqy MaTepuanos v Npu Neperpyake
OKaTbILEen;

- obopyaoBaHve Ang pekynepauuun Tenna: npy Hanu4nu.

A.1.4 lomeHHOE NPOU3BOACTBO. YyryH AOMeHHbIN

[omeHHOE NPOV3BOACTBO HAYMHAETCH C NPUEMKW LLUMXTOBbLIX MaTepuanos, 3aKaH4YMBaETCs KOBLUOM C KUOKAM 4y-
rYHOM W CMMBOM LUMaKa U BKMKYaeT:

- NOATOTOBKY LUUXThI: ChipbeBble ByHKEPbLI AOMEHHON NeYyn, O3MPOBaHME U Knaccudukaluio matepuanos;

- DOMEHHYIO Meyb;

- BO3AYXOHArpeBaTeny: HeCKONbKO BO3AYXOHArpeBaTenein U cUCTEMY pekynepauuy Tenna,

- BbIpaboTKy AYTbA: ANEKTPUYECKME, Ta30BLIE UMM NAPOBLIE MALLWHLI ANd BeipaboTkn ayTha. [NoTpebneHve aHeprum
BO34YXOAYBKaMUK (3NeKTPUYECKOW, ra30BOW UMK NapOBOM) OTHOCUTCA K JOMEHHOW Meyu;

- MOATrOTOBKY MaTepuanos, BOYBaeMbIX B JOMEHHYK NeYvb: TPAaHCNOPTUPOBaHWe rasa, HedTenpoayKToB 1 UX O03U-
poBaHVe, NOATOTOBKY W Nofavy yrnga Ans BAyBaHUS;

- KOTMbl: ANA YBNaXHEHWA OYyTbA, €CNv NPUMEHUMO;

- OTBOA M OYMCTKY AOMEHHOIO ra3a: oTAeNeHUe Nbiny 1 (PUNbTPaLMKD UMK NMPOMBIBKY;
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- cucTeMy obpalleHns co LWNaKoM: LUNakoBble Nons Ans BO3AYLUIHOMO OXNaXK4EeHUs Uy rpaHynauunio Wwnaka;

- obopygoBaHve Ans yTUNM3auvMu 3Hepriv: yTurnu3auuio Tenna, rasoBble yTUNU3auuoHHble 6eckoMnpeccopHble
TYPOWHBI;

- obopynoBaHne Ans CHYWKeHWs BeIDPOCOB: ynaBnvBaHWe NbINK Ha KOHBEWEepax, Norpy3oyHo-pasrpy30o4HbIX y3nax
¥ NUTEAHOM ABOpE;

- cnevumanbHy BOOOMNOArOTOBKY: OYMCTHbBIE COOPYKEHUS.

A.1.5 KucnopogHo-KkoHBepTepHbIX Lex. KucnopoaHo-koHBepTepHas cTanb

KncnopoaHoO-KOHBEPTEPHLBIN LiEX HEYMHAETCA C NPUMEeMa XKUOKOrO YyryHa, 3akaH4MBaeTcsl MonyYeHueM CTanbHON
3aroTOBKM W1 BKIIOYAET:
npeasapuTensHyo obpaboTky wuakoro vyryHa: gecynsdypauuio, obeckpeMHuBaHue, oedgocdopayuio;
TPaHCMOPTUPOBAaHWE KUOKOro YyryHa: MUKCepHoe oTAeneHne u oTAeneHue nepenvea XugKoro 4yryHa;

- NPUEMKY TBEPOOrO YyryHa;

- KNCNOPOAHbLIM KOHBEPTEP: KOHBEPTEP C CUCTEMOW YNaBnMBaHWs W O4UCTKW OTXO4ALLEro rasa;

- BTOPWYHYH MeTannypru: Bce BUAbl BHENEYHOW 06paboTku cTanu, BKNKYas BakyyMaTophl 1 Ne4n-KoBLUK,

- Liex MoaroToBKW CTanepasnuBOYHbIX 1 MPOMEXYTOYHbIX KOBLUEW: 3aMeHy OrHeyNopHOW Knagku, CYLUKY, Mogorpes;

- Pa3nNMBOYHBIN Y4aCTOK: Pa3NUBKY B CIIUTKW U/WNK HEMPEPbLIBHOE NUTLE;

- XpaHeHWe MeTannonoma: pa3aenky W NoaroToBKY KOP3WH ANS MeTannonomMa;

- NepepaboTKy Wnakos: 06paboTKy W yaaneHue Lunaka,

- obopydoBaHWe ANs CHUXEHWA BbIGPOCOB: ynaBnuBaHWe Mbifv Ha NMHWAX Nogadv MaTepwanos, NOrpy304Ho-pas-
rPY304HBIX Y3Nax v B 30aHUAX;

- cneumanbsHylo BOOONOArOTOBKY: OYUCTHBIE COOPYKEHWS.

A.2 NMpousBoAcTBO CTanu B AyroBoW ctanennaBunLHOW Nevu. AneKTpocTtanennaeunbHbIW 3aBog.
AnekTpocTanb

OnekTpocTanennaBuibHbIA 3aBO4 HAYMHAETCH C MPUEMKM KUAKOTO YyryHa (ecriv NPUMEHWMO) U noma, 3aKkaH4vea-
eTcs NonyyYeHWeM CTanbHOW 3aroTOBKM W BKIOYaEeT:

- NpenBapuTensHyto 06paboTky »uakoro yyryHa: gecynegypaumio, obeckpemHuBaHue, aedocdopauuio;

- TPaHCNOPTUPOBAHME XNOKOro YyryHa: MUKCEpHOe OTAeNneHWe M oTAeNeHne nepenuea Xuakoro YyryHa;

- AYroByto cTanennasunbHyo neys: neds, anekTpocHabkeHue, cUCTEMY yNaBnMBaHWA U OMMUCTKW OTXOOSALLEra rasa,

- BTOPUYHYIO METaNMypruio: Bce BMAbl BHENEYHOW 0BpaboTkn cTanu, BKNOYas BaKyyMaTopbl U NEYn-KOBLLW;

- LieX NOArOTOBKW CTanepasnyBOYHbLIX M NMPOMEKYTOUHBIX KOBLUEW: 3aMeHY OrHEYNOpPHON KNagku, CYLLKY, MOAOrpes;

- Pas’nMBOYHbBIA YYACTOK: Pa3nWBKY B CIIMTKA UMW HENPEPLIBHOE NUTLE;

- XpaHeHWe MeTannonoma: pasfgenky 1 NoaroToBKY KOP3WH AN MeTannonoma,;

- nepepaboTtky Wnakos: o6paboTky U yaaneHve wnaka;

- oBopyaoBaHue Ans CHWXKEHUA BbIOPOCOB: yNnaBnvuBaHWe bk Ha IMHUAX NOJaYn MaTepuanoBs, NOrpy304Ho-pas-
rPY304HbIX Y3Nax v B 30aHUSX;

- CUCTEMbI OXNEBKOAEHUS;

- cneumansHyt BOOONOArOTOBKY: OYMCTHEIE COOPYKEHUS.

A.3 [pyrve nepBuUYHbIe NpoLeccChl

A.3.1 MpAmoe BoccTaHOBNEHME Ha ra3oBOW ocHoBe. Xene3o NpAMoOro BoccTaHOBNEHUA

3aBof NpsIMOro BOCCTAHOBIEHWSA HAYMHAETCH CO CKNafa Cbipbs, 3aKaH4YMBAETCA NMPOU3BOACTBOM Xernesa npsamoro
BOCCTaHOBMNEHWA UMK ropa4ebpuKeTMPOBaHHOIO ernes3a W BKITYaeT:

- MOAFOTOBKY LUMXThI: TPAHCMOPTUPOBAHWE CO cKnaaa, krnaccudmxkauuio;

- NOArOTOBKY BOCCTAHOBUTENLHOIO rasa: pethOpMUMHE, PELIMPKYNALWIO rasa 1 npeaBapUTenbHbIA Harpes rasa;

- BOCCTAHOBUTENLHYH MEeYb: LWAXTHYK NeYb UMK peakTopkl C NCEBA0OKMKEHHLIM CIOEM;

- 06paboTKy OTXOAALErO rasa: OXNAKAEHUE, O4UCTKY, KOMIpUMUpoBaHue 1 otaenexune CO,;

- MOATOTOBKY NPOAYKUMMW: OXNaXOeHMe Kene3a NpaMoro BOCCTaHOBINEHWSA UMW ropsivee OpUKETUPOBaHNE, COPTUPOB-
Ky ¥ TpaHCNOPTUPOBaHUE;

- obopynoBaHuWe AN CHUKeHUA BbIOPOCOB: yrnaBnMBaHWe Mbifv Ha NMHUAX NOAAYM MaTepyanos, Norpy3o4Ho-pas-
rPY304HBIX y3nax;

- cneumarnbHyH BOAONOArOTOBKY: O4YMCTHLIE COOPYKEHNS.

A.3.2 Mpamoe BoccTaHOBNEHUe Ha ocHOBe yrns. Xenezo npAMoOro BOCCTaHOBNEeHUA

3aBof NpsSMOro BOCCTAHOBINEHMSA HAYMHAETCA CO CKNaaa Chipbd, 3aKaHYMBAETCA MPOU3BOACTBOM Xeneaa npamoro
BOCCTaHOBMNEHWSA UMK ropa4yebpuKeTMpOBaHHOIO Xernesa W BKIKYaeT:

- MOArOTOBKY LUMXThI: TRPAHCMOPTUPOBAHWE CO cKnaaa, Kraccudukauuno;

- BOCCTAHOBUWTENBLHYH NMeYb: BOCCTAHOBUTENbHbIM PEAKTOP W OXNaguTernb;

- obopynoBaHue Ans pekynepauni 3Heprn: KOTENbHYH U 3NeKTPOCTaHLMK, €CNK NPUMEHUMO;

- NOArOTOBKY NPOOYKLUWMW: COPTUPOBKY U TPAHCMNOPTUPOBaHUE;

- obopynoBaHue Ans CHWXeHUA BbIOPOCOB: yNaBnMBaHWe MbiNK Ha NMHUAX NoAayvn MaTepuanos, Norpy30yHo-pas-
rPY304HBIX y3nax;

- cneumanbHyH BOAONOArOTOBKY: OYUCTHLIE COOPYKEHUS.
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A.3.3 MNnaBunNbHbLIN BOCCTAaHOBUTENLHLIX 3aBoA. YyryH

[MnaBnnbHLIN BOCCTAHOBUTENBLHLIN 3aBOA HAYMHAETCA C NMpUeMa LUMXTOBLIX MaTepuanosB, 3akaH4yuBaeTca Npous-
BOOCTBOM >KMOKOTO YyTyHa W YTUMM3aUMeR LWnaka 1 BKITIoYaeT:

- MOArOTOBKY LUUXThI: ByHKEpbI, LO3MPOBaHUE U KNaccuukaluio;

- NNaBWUSbHbIA PEAKTOP;

- NOArOTOBKY YIMA: CYLIKY, ApobneHue 1 knaccudukaumio;

- OTBOA W OYMCTKY MEYHbIX ra3oB: NEPBUYHOE OTAEMNEHWE MbIMW C NOCMEenyHLLER CyXori NNy BNaXHON OYNCTKOWN;

- cMCTeMy oBpalleHWsa CO LUNaKoM: LUMaKoBbIe NONA Ans BO3AYLIHOTO OXMNaKaeHWA UM rPaHynaLMIo LWnaka;

- GHEProyTMNM3AaTOPLIl: YTUMNWU3ALMIO TEMNNA W NEKTPOIHEPTUN (YTUMM3ALUOHHYO TYPOUHY);

- CUCTEMbI CHIPKEHUSA BLIDPOCOB: MbiNeyrNoBMTENN HA KOHBENEPHO-TPAHCNOPTHLIX CUCTEMAX U NIMTEMHBIX YCTaHOBKaX;

- cneLumMansHy BOOOMOATOTORKY: O4UCTHLIE COOPYKEHUS.

A.4 lNpoKaTHble CTaHbl

A.4.1 CtaH YepHOBOW NPOKaTKK

MepBuyHas npokaTka cTanbHOW 3aroToBkK (cnsbos, GrOMOB) NPOUCXOOUT Ha YEPHOBBLIX CTAHaX W BKIIOYAET:

- MOATOTOBKY 3aroTOBKW,

- HarpeBaTenbHbIE Neyw;

- MPOKaTHble KNeTw;

- MPOKATHBIA LEX;

- creuvansHy BOOONOATOTOBKY;

- obpalleHue ¢ oTxoaamu.

A.4.2 CtaH ropsavyel NpoKaTkn

[ns ropsyei npokaTky pasnMyHoOn MeTannonpogykumu TpeboBaHns cxoxue:

- nogrotoeka nonydgabpukaToB — B OCHOBHOM OTHOCKTCS K MAOCKOMY NPOKaTy, BKMOYaeT OrHEBYIO O4MCTKY U Mpo-
AONBHYO PE3KY;

- HarpeBaTenbHas nedb — C CUCTEMON pekynepauun Tenna, ecnum npUMeH1Mo;

- NPOKAaTHLIA CTaH, BKMOYas BCe BCnomMoraTtensHoe o6opyfoBaHne U CUCTEMY OXMaxaeHUa ANS NonyYeHUs NpoaykTa;

- MPOKaTHBbINA LEX;

- cneunansHasa BOOOMOATOTOBKa,

- obpalleHve ¢ oTxogamu;

- ANs TONCTONUCTOBOIO M TpyBHOTO NPOM3BOACTBA AanbHelwan Tepmuyeckas obpaboTka npogykTa ucknoyaeTcs
W3 rpaHuvL OLEHKMN.

A.5 lanbHeKwan obpaboTka npokaTa

A.5.1 TpaBneHue

TpaBnexve ygansaet okCUOHbINA croi, o6pa3oBaBlUMIACA Ha NOBEPXHOCTU ropAYekaTaHoro npokara. B coctae uexa
TpaeneHns BXOOAT:

- NVHWS TPaBleHWA: YCTPOWNCTBO 4J1A pasmaTtbiBaHns, CBapo4HbIN annapart, yaaneHue oKanwHbl, BaHHa TPaBneHns
W NPOMBIBKM, YCTPOWCTBO AA CMaTbIBaHWS;

- KOTMbIl: A1 NPOVM3BOACTEA Napa WMnv ropsyeli Boabl Ana Harpeea BaHH;

- YCTaHOBKAa pereHepauuy KWCroTel: obpaboTka OTXOO0B KMCIMOTHOW BaHHbI C MOMYYEHWEM COMSHOW KUCNOTbl U
OKCWZOB Xenesa;

- cneymnaneHasa obpaboTka Bodbl.

A.5.2 CtaH XxonogHoOW NPOKaTKK

XonogHaa npokaTtka No3BONAeT NPOM3BOAUTL TOHKME CTamnbHbIE NUCTBI C UCMONbL30BAHNEM PEBEPCMBHEIX UMW He-
NpepbIBHbIX NPOKaTHbIX CTAHKOB. B cocTaB Npon3BOACTBa XONOAHOMO NpoKaTa BXO4AT:

- NPOKATHELIA CTaH: YCTPOMCTBO ANs pa3MaTtbiBaHWsA, CBApOYHLIA annapart, NpokaTHasa KNeTb, YCTPOWCTRB ANns cMaThl-
BaHWs;

- NPOKaTHBbIA LEX;

- cneymnancHaa obpaboTka Bogbl.

A.5.3 OTxur

OTKUI MBMEHSIET CTPYKTYPY XONOAHOKATaHOrO cTansHoro nucta. BoamoxkHbl ABa METoAa: NepuUoaMYECcKUA OTKWT,
Npy KOTOPOM PYINOH NOMELLAETCH B CneLuanbsHyo NeYb, U HENPEPbIBHBLIA OTKUT, BKITHYAKLLWIA:

- MUHWIO OTKWUra: YCTPOWMCTBA ANA pasMaThiBaHUA, CBApPOYHBIA annapart, cucTeMy 0bezxuMpuBaHMa, neds OTKUra u
YCTPOWCTBO CMaTbIBaHWS;

- cneyunansHy obpaboTky BoAbl.

A.5.4 O6bopynoBaHue Ans ropAvYero HaHeCeHUA NOKPbLITUNA

[Mpw ropsiyemM NOKPBITUM NMOBEPXHOCTE CTaMbHLIX NMUCTOB NOKPLIBAKOT 3aLWMTHBLIM CNIOEM NyTEM NPONYCKaHUs NUCTOB
Yyepe3 BaHHY C pacnnaBfeHHbLIM MeTannoM (antMWHUIA, CBUHEL,, UMHK). B COCTaB ycTaHOBKM ropsaqei mMetannusauum
BXOAAT:

- NIMHUA TOPAYEro NOKPLITUA: YCTPOMCTBO AN pa3maTbiBaHWs, CBApOYHbIMA annapart, cucTeMma 0be3XnpuBaHus, nevb
oTXHWra, MeTannMyeckasa BaHHa, NMMHUS OKOHYaTensHoW 06paboTkM NOBEPXHOCTU U YCTPOWUCTBO CMAaTLIBAHUS;

- cneymnaneHasa obpaboTka Boabl.
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A.5.5 O6opynoBaHue ANA 3NeKTPONMTUYECKOro HaHeCeH!UA NOKPbLITUNA

MpwW 3NEKTPONUTUYECKOM MOKPLITUM Ha MOBEPXHOCTL CTANLHOMO NMCTAa HAHOCWMTCA 3aLLMTHLIN CMOW NyTem npony-
CKaHWsi MUCTa Yepe3 ANEeKTPONMUTUYECKYID BaHHY, COAEmKaLLy MeTann (Megs, XpoMm, onoBo, unHk). ObopynoBaHue ans
3NEeKTPONUTUYECKOrO NOKPLITUS BKIMKOYAET B cebs:

- NMIMHWIO 3NEKTPONMTMYECKOTO MOKPLITUA: YCTPOWCTBO ANS pa3marbiBaHWA, CBAapOYHbIA annapat, cucteMmy obesxu-
pPUBaHUSA, 3MEKTPONUTUYECKYH BaHHY, (hMHULLHYIO 0OpaboTKy NOBEPXHOCTW U YCTPOWCTBO CMaTbIBaHWS;

- NOArOTOBKY 3MEKTPONUTa;

- cneumansHyr obpaboTKy Bogbl.

A.5.6 YcTaHOBKM ANA HaHeCeHUA NONMMMEPHbLIX NOKPbLITUNA

Mpy HaHECEHWUW MONUMEPHbLIX MOKPLITUIA MOBEPXHOCTL CTarbHOIO NUCTA NOKPLIBAKOT 3AWMTHBIM CIIOEM KPacku UInu
naka. B cuctemy HaHeceHWa OpraHU4eckoro NOKpLITUS BXOAAT:

- NUHWA NMOKPACKX: YCTPOWCTBO ANSA pasMaTtbiBaHWs, CBAPOYHLIA annapar, cucTema obeaxupuBaHns, NOKpacoyHas
4YacTb, CYLUUIbHAA MeYb U YCTPOMCTBO CMaTbLIBAHWS;

- CXUraHve BpeaHbIX ra3oobpasHbiX KOMNOHEHTOB;

- cneumancHaa o6paboTka Boakl.

A.6 Opyrue npouecchl

A.6.1 KyaHeuHoe npou3BoACTBO

[na npowsBogcTBa NOKOBOK PasfNYHOIo HasHa4yeHWs B aBTOMOBUNBHON NPOMBILLNEHHOCTH, MalUMHOCTPOEHUN He-
obxoguma obpaboTka ctanu. KyaHeuHoe obopyqoBaHWe BKIIOYAET:

- HarpeBaTenbHyo NeYb ANA HarpeBa CTanbHOW 3aroToBKK;

- Ky3HEuHbIW Npecc;

- o6opyaoBaHue Ans CHWKeHWA BeIBPOCOB: ynaBnmMBaHWe NbiNk Ha NUHUAX NOAaYM MaTepuanos, NOrpy304HO-pas-
rPY304HbIX y3Max U IMTEHOM y4yacTKe;

- cneunancHyto o6paboTky Boabl.

A.6.2 Llex Tepmuyeckon o6pabotku

OxoHuaTernbHbIN NPoLect N3roTOBMNeHUs OTAENbHBIX NPOAYKTOB, TAKUX KaK TsKenble MnuThl, npodunu, Tpybbl unu
NOKOBKW, 0BEIYHO BKNIOYAET TONLKO Nedb Ans TepmoobpaboTku.

A.6.3 O6paweHue ¢ NbINbH

CyuwecTyroT meTogel 0BpaboTku Nbinv v Wama ANsA NOBTOPHOTO MCMOMb30BaHUS B METaNNypruieckom nponasoa-
CTBE, HanpuMep NpPou3BoAcTBeE YyryHa. MNogobHaa TexHonorua BKMYaEeT:

- NOArOTOBKY MbINM U LUNamMa: CMelLnBaHue, cyLuky, AobaBky yrnsa unu Kokca, fobaeky dntocos;

- oBopyaoBaHWE O4YUCTKU OTXOOALLMX ra3oB;

- obpallueHre ¢ NPOAYKTOM: MpOCEMBaHWE UMW NUTLE;

- 06opyAoBaHWe ANS CHWKEHWS BbIOPOCOB 3arpA3HALWMX BELLECTB: YNaBNMBaHWe MbiNyM Ha NUHWAX Nogadyun mMate-
pvanoe, NOrpy204HO-Pasrpy304HbIX Y3nax U MMTEAHOM NMPOW3BOACTBEE;

- cneumancHyo o6paboTky Bodb!.

A.6.4 NMpounzroacTBO U3BECTHU

3BecTb 1 0BOHOKEHHBIN AONOMMWT (0ONOMWTOBasA W3BECTL) MOMYYa0T N3 M3BECTHAKA 1 gonomuTa nytem obxwura. B
COCTaB yCTaHOBKW MO MPOW3BOACTBY M3BECTU BXOAAT:

- NOAroTOBKA Chipbs: ApobneHue u copTUpoBKa;

- neYb: WaxTHasa UNv BpaLlalwLLasncs;

- obpabortka npoagykTa: knaccudmkauus;

- obopyaoBaHue ANs CHWXeHWs BbIOPOCOB 3arpsAsHALLMX BELLECTB: yNaBnvMBaHWe Mblfv Ha NMHWAX Nogayn MaTe-
pYanos, NOrpy304HO-Pasrpy304HbIX Y3Nax WU 30aHusX.

A.6.5 KoTnk!l 1 anekTpocTaHuus

PaznnyaloT koTNbl-yTUNW3ATOPbl W NApoBble KOTMbl ANS MNPOM3BOACTBA 3MEKTPO3IHEPTUK M3-38 BO3MOMHOCTM 3JKC-
nopTa napa B NpoLEecck! MW UCNoMb30BaHUS peKkynepyupoBaHHoOro napa.

A.6.6 BoszgyxopazgenurernbHble YCTaHOBKU

BosgyxopaspenuTensHele YCTAaHOBKW NOCTABMNAT TEXHWYECKWE rasbl: KUCNopogd, a30T U aproH, KOTOpble UCMonb3y-
l0TCA B pasnuyHbIX NpoLeccax npouseoacTea ctanu. [Npon3eoacTBo TeXHWYECKMX ra3oB YacTo nepedaeTcs Ha ayTCOPCUHE

A.6.7 dakenbHbIe YyCTaHOBKMU

dakenbHble YCTaHOBKM UCNOMb3YIOT ANA KOHTPOMSA WU NOAAepaHusa AaBneHWs B ra3oBoi ceTk 1 cbpoca M3bbIToHHO-
ro raza Ha CBe9y, HanpuMep, Npu ocTaHoBKe 0BopyaOBaHUS.
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Mpunoxenune b
(cnpaBo4Hoe)

OcHoBHbIe U No6o4YHLIe NPoAaYKTbI ‘-IepHOI‘;I MeTannyprum

E.1 OcHOBHbIe NpUHUUNBI

B.1.1 ObLwmne nonoxeHus

YepHasa meTannypria npou3BoguT BonbLIoe KONMYeCTBO NOBOYHBIX NPOAYKTOR, HO NULLL OFPaHUYEHHOE WX KOMUYe-
CTBO OKaabIBaeT CyLEeCTBEHHOE BnusaHWE Ha Buibpocs 1T

B.1.2 Npouecchbl BepXHUX Nepenenos

[MponyKTbl BEpXHUX NEpenenoB BKMNOYAT BCE NPOAYKTHI OT ChIpbA A0 ropsaYeKaTaHoro NpoKarta, KoTophlil SBNaeTca
NnepBor CTaguen NpooyKuun, oTnpasnsemMon knneHdTtam. [MpoayKTbl, KoTopbie MOryT BbITe NPON3BELEHDI B NpOLUeccax npo-
W3BOACTBA YyryHa W CTanu, 1 MX COOTBETCTBYHOLLME NOBOUHBIE NPOOYKTLI MPUBEAEHBI HUXE.

B5.1.3 Kokc

Kokc oBpasyeTcs B pesynsrate KOKCOBaHWA yrms B repMeTuyHbix nevax. Kokc npeacraensaet coboi cMech yrnepoaa
(o1 80 % 4o 90 %), 30mbl U HEBONLLLOrO KONMUMYeCcTBa Cepbl U OCTATOMHbIX NETy4ux BellecTB. ba3oras eguHuLa uamepe-
HUSE — TOHHA CyXOro KOKCa, T. €. BECb KOKC, MOMYYEHHbIA U3 CUCTEMBI TylleHUss Kokca. Kokc MoXeT MMeTb cnegyowue
noboYHbIE NPOJYKTLI:

- KOKCOBBbI raz — cMecb H, (okono 60 %), CH, (okono 25 %), CO (okono 6 %) n HebonblLoro konuyecTsa Apyrux
yrmeeoaopoaos, N, u CO,, 06pasyioLlyocs B pesynsrate BbleneHus NeTy4nx KOMMOHEHTOB U3 KOKCYHLIErocsa yIms;

- KOKCOBYHO MbiNb — KOKCOBYH) MbiMb, U3BNEYEHHYH W3 CUCTEMbI TYLLEHUA KOKCa;

- KAMEHHOYTOMBHYH CMOSY — CMECE YINEBOAOPOLO0B, NMOMYYEHHYI0 NPY NEPBUYHON OHMCTKE KOKCOBOIO ra3sa;

- BeHzon — cMech YIMeBOAOPOAOB, B OCHOBHOM BeH3ora, 00pasyloLLycs B pe3ynsraTe 004UCTKA KOKCOBOTO rasa;

- HahTanNnMHOBOE Macno — Macro, cogepxallee HapTanuH, Nony4YeHHoe B pesynsTaTe O4YUCTKU KOKCOBOrO raaa.

B5.1.4 Arnomepar

Arnomepar ABNAETCA NPOAYKTOM NMPOMETaNypru4eckoin 00paboTKM MENKNX KenesHblX pya ¢ gobaeneHnem kap-
BoHaTHBIX hniocoB, TBEPAOrO TOMMVBA U BTOPCLIpbA. W3 xeneaHol pyasl pasmepom meHee 6—8 MM crnekaHue gaet
KyCKOBOW arnomepart, 06bi4HO He meHee 40 Mmm. ArmoMepaunoHHan YCTaHOBKa He Npou3BoauT NoBOYHLIX NPOAYKTOB, HO
HeoOXxo4MMO paznuuyaTk:

- BANoBOW arnomepar, MHor4a Takke HasbiBaeMbll TOBapHbIM arnoMeparoM, NPOAYKT, NOCTaBNAEMbIA ¢ arnomepa-
LIMOHHOW ycTaHOBKM NMBOo Ha npouecc noTpebneHus, nnbo Ha cknagbl;

- ByHKepHbI armomepaTt — Ta 4acTb arnomepara, kotopas dhakTUYecKu UCNonb3oBanachk Ans NPoU3BOACTBA YyryHa
rnocne OKoH4YaTeNbHOro NpocenBaHus W nepeq 3arpy3kor B AoMeHHy neds. OTces arnomepara (o1 0 % go 20 %) Bos-
BpaLlaeTcs Ha arnoMepauuoHHY YCTaHOBKY.

B5.1.5 Okatbiwm

OxaTbilWwK Nony4yarTcA B pe3ynsTate NpeBpaLleHns BbICOKOKa4YeCTBEHHON KENe3HoW pyasl B cdhepuyeckue arno-
MepaTel guametpomM oT 10 MM go 16 MM. B npou3BoAcTBe OKaThIWel UcnonbayeTca odeHb Menkaa pyaa (Ao 100 mkm),
KOTOPYH CMELLUVBAKT CO CBA3YIOLLMMUK U hrrocamu nepen popmMupoBaHnem chep v obxuraHvem.

B.1.6 XKNB

KIMB aBnseTtca peaynstatom oBpaboTky KenesHbiX pya Unn rpaHyn BoccTaHoBuTenamu. Ecrniv He vcnonbayetcs
ropsiyee GpuKkeTUpOBaHNe, NPOOYKT COXpaHAeT hopMy CbipbA W cofepxuT Ao 88 % meTannuyeckoro xenesa, 5 % octa-
ToyHoro okeuaa xeneaa, ot 0,2 % go 2,5 % yrnepona v MCXogHyk NycTyl nopoay ernesHow pyasl. B 3aBucumocTtu ot
TEXHOMOTMW Paznu4atoT:

- MpPSMOEe BOCCTaHOBMEHWE HA OCHOBe ra3za. BoccTaHoBneHWe NpoucxoauT B LUAXTHBIX MeYyax WnM peaktopax c
NCEBOOOKMKEHHBIM CMIOEM C MOMOLLBH BOCCTAHOBWTENBHOIO ra3a, Nnofy4yeHHoro nytem pedopMyHra NpupoaHoro rasa,
YacTUYHOTO OKWUCMEHWUA UM U3BMEYEHUA BOCCTAHOBUTENBLHOTO rasa U3 Opyrux NpoLeccos;

- NpPsIMOe BOCCTAHOBMEHWE HA OCHOBE yrns. BoccTaHOBNEHWE OCYLLECTBAETCA NyTeM razvdukalnum yrms Bo Bpa-
LLaKLLEenca Nevn ¢ BIpaboTKOW 3HEPrK 3a CHET CUraHWus raza, obpasyrLLeroca U3 TBepaoro Chipbs.

Ha HekoTopbix 3aBoAax eneso npsAMoro BOCCTAHOBIEHWA U3BMNEKAETCH M3 BOCCTAHOBUTENBHOM MEYN B ropadyem
BUae 1 BpukeTnpyetca ana obecneyveHna Gonbluein 6e30nacHOCTU MPKY TPAHCNOPTMPOBKE. ITO Tak Ha3biBAaeMoe ropsaye-
BpUKETMPOBAHHOE XKEeneso.

B.1.7 XKugkni vyryH

Kupokuid yyryH npegctaensaet cobow XKUOKMIA cnnae, OCHOBHBLIMI KOMMOHEHTaMM KOTOPOTO ABMAKTCA XKeneso, yrne-
poa, KpemHui, Mmapradel, 1 dpocdop. YyryH MoxeT BbiTe nonyyeH Nnbo B AOMEHHOM NMPOLIECCE C UCTONb30BaHUEM Moa-
rOTOBMNEHHOW pyabl (arnomMepara, OKaThILLEN U KYCKOBOW KXene3HoN pyabl), KOKCa 1 BAYBaeMbIX B NeYb MaTepuanos (yronb,
HedpTe, NPUPOAHLIA ras u T. A4.), MMbo B NpOLECcce BOCCTAHOBUTENBHOW MABKW, OCHOBAHHOW HA WUCMOMNb30BaHWU Mpu-
pPOAHLIX pya (B BUAE KOHLEHTPAaTa unm KyCKOBOW pyabl) U yrms. YyryH Takke MOXET NPOM3BOAUTLCA B TBEPAON hopme —
B cnuTKax. BackHbIMWM NOBOYHBIMM NPOAYKTaMK NPOU3BOACTBA XUOKOTO YyryHa ABMATCA:

- AOMEHHbIIA ras — ras, nosly4aeMelil M3 Kokca AoMeHHON nedun. OH copepuT 3HadymTensHoe konudyectso CO nH, u
MOMET MCMOMNb30BaTLCH B KAYECTBE TOMMMBA B PA3NWYHbIX TEXHONOIMYECKUX MPOLIECCax UNK ANs NPOU3BOACTBA 3MEKTPO-

3Hepruu;
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- WaK — B HeM HakannuearTca NoboYHbIe NPOoAYKTHI WWXThI, 30M1a KOKCca U A0DaBOYHbIX MaTtepuarnos npu npows-
BOACTBE KWMAKOrO YyryHa; WNnak MoXeT ObITb MCNONL30BaH B MPOVM3BOACTBE LEMEHTA B KAYECTBE 3aMEHUTENS KNWHKEPa;

- KOMOLLHMKOBAas Nblflb — CMECk MUHEPanbHON LUNXThI U KOKCOBOW/YTONBLHOW MbINW, KOTOPas YNaenuBaeTcsa Ha Nepeow
CTYMEHW O4UCTKM JOMEHHOTO rasa; KoMoLHUKOBas MbiNk 0BbIMHO NepepabaTeiBaeTcs B NpoLecce NpoOM3BOACTBA arfnoMepara;

- LnaM rasooqncTKN — MEMKWE Mbinesble pakumm, YyHOCUMbIE OTXOOAWMUM ra3om; wnam obpasyerca Ha BTOPOM
aTane rasoo4McTKM. TOMBKO YacTb ITOO Wnama MoxeT BbiTek NepepaboTaHa B NPOM3BOACTBE arnoMepara, Tak Kak Heko-
TOpbIE ANEMEHTHI WNaMa, TakMe Kak LWMHK UMW LWenoYu, BpeaHsl 4N npouecca.

B.1.8 Heo6paboTaHHan cTanb

HeobpabotaHHasn cTank sABNAeTCA NPOAYKTOM Mpoluecca BbiNNaBkW CTanu, NPUrogHbIM NS NPogaku MW Aanb-
Helwen obpaboTku, onpedenseTca kak TBepAasa crTanb Ha NepBOM 3Tane npouecca 3aTtBepaeBaHuns. HeobpaboTtaHHan
cTanb MOXeT ObITb B BUAE CIUTKOB WMIMN HEMPEPLIBHOMMTLIX 3aroToBOK (cnsaboB, ToHKKX crnsbos, BIOMOB UMW 3aroTOBOK).
HeobpaboTaHHas cTane npeacrasnget cobolt ToBapHLI NPOAYKT CTanennaBunsLHOro NPOU3BOACTBA B OTNWYME OT Mpo-
MEXKYTOYHBIX MPOJYKTOB:

- HeoBpaboTaHHOI XWAKOW CTanu — NPoAyKTa BbINNaBKW CTanu B cTanennaBuibHbIX NeYax: JKuakas KoHBepTepHas
cTanb W ANeKTpocTanb;

- padhUHUPOBAHHON XWUIKOW CTann — NpoaykTa BTOPUYHOW MeTannyprium (BakyymHasi obpaboTka, nermpoBaHue u
TepmoobpaboTka), MoCTyNaloLWero Ha pa3nyMBOYHYIO MaLlWHY.

Mo6o4YHBEIMK NPpoAYKTaMK cTanennaennbHOro NPOM3BOACTRA, BNMALWKMMKY Ha Bhibpock! 11, aensaTca:

- KOHBEPTEPHEIA ras v OTXOAALME rasbl ANEKTPONEYH;

- NNom, KoTopblid nubo nponasogutcs, Nbo notpebnseTca B npouecce;

- cTanennaBunbHbIA LWnak.

B.1.9 NMonycabpukaTsl YepHOBOW NPOKATKK

MpumMeHstoT nonydabpukaTtel, Npov3BeeHHble Ha YepHOBLIX CTaHax, A8 AansHelwen obpaboTku Ha cTaHax rops-
Yyeln npokaTkK. 3To MOryT BbiTe cnAdbl, BNOMbBl UNK 3aroTOBKMN.

B5.1.10 MNopsiuekaTaHbIA NpokaT

Bonbluoe KONMYeCTBO ropsaYeKaTaHoro NpokaTa NoCTaBnAeTcA NPOKaTHBIMK NpeanpuaTuaMA. VX NnpoayKums BKMo-
yaeT B cebs:

- PYNOHBI ropsiHeKaTaHble — NNOCKWIA NPOKaT, MPOU3BEASHHbIN Ha ropsyeKkaTaHoM cTaHe UMk B NUTENHO-NPOKaTHOM
uexe;

- TOMCTbIA NUCT — TOMCThIA NIOCKUIA NMPOKAT MUCTONPOKATHOrO CTaHa, NnomnyYeHHbln u3 cnabos unu bnomos. Eau-
HULE n3MepeHns SBNAeTcA TOHHA TOBapHOro NMCTOBOro MeTanna nocre packpos Ao Tpebyemoro 3akazuvkom pasmepa;

- COPTOBOW NPOKAT — 3aroToBKW pa3ni4Hoi hopMbl, NPYTKM, apMaTtypbl, nerkue npodwunu (L, U, |, T-coopmbl);

- Npounu — cpegHue unu Tsekenble Banku, B TOM YUcne penbebl, U3 ropsiveii NPOKaTKU 3aroTOBOK MW CIIUTKOB,

- kKaTaHky — COPTOBOW MPOKaT AWaMEeTPOM MeHee 6 MM, NOCTaBnAEMbIA B BUAE MOTKOB, NOMy4YaeMelid nyTem npo-
KaTKu 3aroTOBOK;

- BecwoBHble TpyBbl — TpyBHLIE M3OENNUs, NOMyYeHHbIE NPOLUVMBKOW W rOpAYElr NPOKATKOW KPYrMbiX CIIMTKOB UMW
3aroTOBOK.

B.2 flanbHenwMe nepegensl

[Mpoaykuma gancHerWwWx nepedernos SBNSAETCA pe3ynsTaTtoM nocneaywwen obpaboTkm ropsyekaTaHoro npokara.
HacToalwwmiA cTaHgapT paccMaTpyBaET TOMLKO T NPOOYKThl, KOTOpble ObINy NONy4eHbl B peaynsTaTe pacCMOTPEHHBIX Me-
Tannypruyeckux npoueccos. K Takum npoaykTam OTHOCATCS:

- MPOTPaBneHHbIe PYNOHbI — pPe3ynbLTaT yaaneHWsa NoBepXHOCTHLIX OKCMAoB 0bpaboTKoW B BaHHE C ropaYei Kuc-
TOTOM;

- XONoAHOKaTaHble PYNoHbl — TOHKWE NUCTOBLIE PYIIOHbI, NOMYYeHHble MyTeM NPOKaTKW NpoTpaBrneHHbIX PYNoHOB
Ha pEBEPCUBHLIX UMW HEMPEPLIBHBLIX MPOKATHLIX CTAHAX;

- PYMNOHbI 3aKarneHHble 1 OTNYLEeHHbIE — TepMMUYecKn 0BpaboTaHHbIe PYNOHbI NEPUOAMYECKOrO UMM HENPEPbLIBHOMO
oTXUra;

- TOPAYE0UMHKOBAHHbIE PYNOHbI — OLUMHKOBaHHbIE PYNOHbI, MONYyYeHHbIE B pe3yrnbTaTe NPoXoKAeHWsa BaHHbI C pac-
MNaeneHHbIM LMHKOM;

- OUMHKOBaHHbIE PYIOHBI — OLMHKOBAHHLIE PYMNOHbI, NOMYYEHHbLIE ranbBaHOMNOKPLITUEM B 3MEKTPONUTUYECKON BaH-
He C LIMHKOM;

- Ny>XEHblE PYMNOHBI — YMaKOBOYHAsA CTarnb, NOMy4YEeHHas ranbBaHOMOKPbLITUEM B 3MEKTPONMUTUYECKOW BaHHE, CO-
Jepalleid onoeo;

- Benas ecTb — TapHas cTanb, NoNny4YeHHas ranbBaHOMNOKPLITUEM B ANEKTPONUTUYECKOW BAHHE C XPOMUPOBAHVEM;

- PYNOHbI C APYTMUM METanM4yeckUM NOKPbITUMEM — PYFOHbI C MOKPBLITUEM M3 OPYIMX METANIOB, TaKUX Kak antoMUHUA
Unu Medb, NpegHasHadYeHHbIe AN cneunansHoro NPUMeHeHUs;

- PYNOHbI C OPraHUYeCKUM NOKPbITUEM — PYIOHbI, MOKPLITbIE KPaCKoW.

B.3 Opyrue npoayKrbl

Opyrie NpoayKThl BKIKOYAOT B cebsA:
- MOKOBKM,;
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- TepMoobpaboTaHHble U30enus;
- U3BECTb W OONOMWUTOBYHO W3BECTh;
- Keneso NpAMOro BOCCTAHORMEHUS.

BE.4 TonnuBo, 3Hepropecypckl U gpyrve Marepuanbi

B.4.1 ObLwmMe nonoxeHus

B 4epHoI MeTannypruM Mcnonb3yeTcs donbLioe KONMMYecTBO BUAOB TONNKMBA, 3HEPrOPECYPCOB M APYTX MaTtepua-
noB. OnpegeneHHoOe KONMMYECTBO 3TUX MOTOKOB MOXKET OKa3biBaTb BNMAHME Ha NpaAmble BoiIGpock! [ 13-3a cogepxaHua B
HUX yrmepoaa u/unv KOCBeHHbIE BbIOpoCH.

5.4.2 Teepaoe 1 XXuaKoe TONMMBO U BOCCTaHOBUTENMU

TBepnoe v XMOKoe TOMNMMBO M BOCCTAHOBUTENN B OCHOBHOM BKITHOYAIOT:

- MOKYMHOW KOKC — KOKC, MOKYNaeMbll Y CTOPOHHWUX KOKCOBBIX MEeYer ANA MCNOMb30BaHUA B KA4€CTBE JOMONHEHNS K
cobcTeeHHOMY KoKey. MMOoKynHOM KOKC UMEET XapaKTepPUCTVIKW, aHanorM4Hble Kokcy cOBCTBEHHOrO NpOM3BOACTBa;

- NOKYMHOW KOKCOBLIM OpeX — KOKC Menkon dopakumn (4o 30 MM) ANsA UCNoNb30BaHWs B JOMEHHLIX neyax;

- KOKCYHLLMIACA Yrofb — Yrorb, UCMOMb3yeMblid B NPOM3BOACTBE KOKCA, 0DbIYHO UMEET HMU3KYHD 307TbHOCTB W codep-
aHue neTyumx Belects B npeaenax ot 21 % no 30 %;

- @HTpaUUT — HU3KOMETYYUI Yronb, KOTOPLIN B OCHOBHOM WCMOMNb3yeTcs B arnomepanMoHHoMm nponaeoacTee. He-
KOTOPOE KONMUYECTBO TaKKe MOXET UCMONb30BaTLCA B KUCMOpooHoM koHeBepTepe 1 [1CIT;

- yronb Ans NpAMoOro BOCCTaHOBIIEHWA — YTOMb, MCMONb3yeMbIi B MPOLIECCax NPAMOro BOCCTAHOBINEHWSA, BO BpaLLa-
HOLLMXCA Neyvax Unu neyax ¢ patariiumcs nogom. OBbI4HO NPeanoYTUTENBHEI HU3KOMETYYUE YImu;

- yronb Ons BOyBaHUS B JOMEHHbLIE NeYM — Yrofb, UCNOMNb3yeMblil B KAYECTBE ansTepHaTUBHOINO BOCCTAHOBUTENS B
OOMEHHbIX neYax. ToT NPOLECC TAKKE U3BECTEH Kak BOyBaHWeE NbinesuaHoro yrns. MNpegnoytuTensHa HU3Kas 30MbHOCTb
yrnen, ogHaKko auanasoH cogepXaHusa NeTyvymux MoxXeT BbiTe wupokum (ot 10 % go 40 %);

- yronb Ansi BOCCTAHOBWUTENLHON NNaBKN — Yrorb, UCMNOMNb3yeEMbIA B KAYECTBE OCHOBHOIO UCTOMHUKA 3HEPTUN B NPO-
Lleccax BOCCTAHOBUTENMbLHOW MMNaBkW. ITOT TWM YIS 04eHb NMOXOXK Ha yronb ONA BAYBAHWSA B JOMEHHbIE NeYu;

- yronb ans ACIM — yronbk, MCMonb3yeMblil B KAYECTBE IHEPrOHOCMTENS WnK Wwnakoobpasosartens B [CIT;

- BHEPreTUYECKUI Yromnb — Yronb C BEICOKOW 30MbHOCTBH ANA UCMOMNE30BaHWA B KOTEMNBHLIX U 3MEKTPOCTaHUUEAX;

- He(PTAHOW KOKC — OTX0A HedhTAHOW NPOMBILLMEHHOCTU, KOTOPLIA MOXHO UCNONb30BaTh ANA arnoMepaLyn unn B
4cCrT;

- MagyT — TAXKenble HedTEenPOaYKTEl C HU3KUM COdEpXXaHWeM cepbl Ans BOYBaHUS B AOMEHHLIE MEYW UNU OAns
CXMraHus B Neyvax 1 koTnax;

- nerkmMe HedTeNpPoayKTbI/MPOMBIBOYHOE MACITO — B OCHOBHOM WCMOMNb3YHTCH ONA NPUrOTOBINEHWS YTOMbLHOW CMEecH
W yoaneHus HadTanuHa B KOKCOXMMUYECKOM 3aBOAE U B KOTNAaxX ANS OTONMNEHUS 30aHWNA;

- Ou3ensHoe TOMMUBO — UCMONb3YETCA B TPAHCNOPTHLIX CPEACTBax BCexX TUMOB A9 TPAHCMOPTHLIX Lienei;

- CKWKEHHBIMA ra3 — UCMONb3YETCA B KAYECTBE ankTepHaTHBLI NErkuM HedTenpoayKTam,

- OPEBECHBLIN Yronb — B OCHOBHOM MCMOMb3YeTcs ANA NPOM3BOACTBA YyryHa B HebOnbLUMX AOMEHHBIX nevax.
Ero Takke MOXHO MCMOMNb30BaTh B KAYECTBE TREPAOro TOMMUBa Npu arnoMepauunn. [ipeBecHbIi yrons, NpoM3BeaeHHbIA 13
Bromacchl, TpebyeT NPUMEHeHUA cneunanbHbIX Npasun yyeTa npu oueHke seibpocos CO,;

- OTX0Abl MMNAacTMKa — Ha HEKOTOPbIX KOKCOXMMWYECKWMX 3aBoAax M B AOMEHHbLIX Mevax WCMonb3ylTcsa OTXoObl
nnacTuka;

- oTpaboTaHHbIe LWKWHBI — YTUMU3UPOBAHHBIE LLMHBI UCNONbL3YOTCH B HekoTopbix OCI, oHW MOryT 3aMeHUTbL Apyrue
yrnepogocoaepallve BUALl TONSMBA, TAKUE Kak aHTPauUT UMK yrone.

B5.4.3 Nazoo6pa3Hoe TONNMMBO U razoobpa3Hble BOCCTAHOBUTENM

B pnononHeHue K BTOpWHHBIM ra3am, obpasyrowmmca B MeTannypriu4eckom Npou3BOACTBE, KOTOpbIE Mepedvcne-
Hbl Kak NoboYHbIE NPOAYKTLI OT COOTBETCTBYHOLUMX MPOLECCOB, B YEPHOW METaNMyprun MCrnonb3yeTcst MPpUPOaHLIN ras, B
OCHOBHOM [J11 CKUIaHWsA, a Takke B Ka4ecTBe BOCCTAHOBUTENS B Nevax NpaMOro BOCCTAHOBIIEHWSA UMW ONA BAYBaHWA B
OOMEHHbIE Neyun. B onpegeneHHbix MecTax MOryT UCNONbL30BaTLCS APYrMe OOCTYNHbIE razoobpasHble Buabl TOMNMMBA, Ha-
NMpUMep LUAXTHBIN ras.

B5.4.4 OHepropecypchl

Ha npegnpuATuax YyepHon MeTannyprum UCNonb3yTCA CNeqyLLMe SHEPrOPECYPCHI:

a) AaNeKTPO3HEPrUst — MOXET NMPOM3BOAUTBLCA Ha MECTE 3MIEKTPOCTAHLUMEN UMK CUCTEMaMUN PEKYNEPaLNIA 3HEPTUN,
TakvMK KaK yTUMM3auWMoHHbIE TypOWHbI B JOMEHHLIX Nneyax unu TypboreHepartopsl, paboTakllme Ha napy OT YCTAaHOBOK
CYXOro TYLUEHWA KOKCAa;

6) Tennosas aHepruda. K TennoBoW aHEpPrun OTHOCATCA:

1) nap Bbicokoro AaeneHus. [ap BLICOKOrO AaBneHUs, NPOU3BOAMMBIA KOTNaMK UM CUCTEMaMU PEKynepaLumn aHep-
rn, MCNOMb3YEeTCA B NapoBbix TypBuHax s npMBoaa reHepatopa unu BbipaboTkM AyTbA AN SOMEHHbIX Neven,

2) nap HM3Koro AaBneHus. [ap HU3KOro gaBneHus NCNombL3YeTCA 1A TEXHONOTMYECKNX Lienei  MoxeT Buipaba-
ThIBATLCA CNeUManbHBIMKM KOTNaMW UMW YCTaHOBKaMK-yTUIM3aTopamMu U pacnpenensaTbCs No 3aBOACKON CETH,

3) ropayas Boga. lNopadyasa Boga B OCHOBHOM MCMONb3yeTcs B NPOKaTHOM NPOWM3BOACTBE ANS HAarpeBaHus BaHH
TpaeneHus 1 obezKMpUBaHKA,

B) KUCMOPOA BbICOKOTO AaBneHUs/BeICOKOM YNCTOThI. KCrnopoa BEICOKOIO AaBNEHNs/BLICOKOA YACTOThI B OCHOBHOM
vcrnonbayetcs AnA patuHUPOBaHWA CTany B KMCMOPOAHBIX KOHBEpTepax, IAe BbICOKOE AABMEHWE KMCIOPOAa BbICOKOW
4ncToThl (+99,9 %) TpebyeTcs ANsA co3gaHUs CUNBHOTO UMMYNbca CTPYM KMcropoda B doypme.
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I) KNCNOPOA HW3KOro AaBNeHUA/HU3KOoW YncToThl. Kncnopod HM3Koro AaeneHus/HU3KoM YMCTOThl MOMET MCMofb3o-
BaTbCA Ans oboraweHnsa JOMEHHOMO AyThbS UMW AN OYTeA B NNaBUNbHO-BOCCTAHOBUTENBHbBIX NEYax;
A) a30T. A30T MOXHO WMCNOMb30BaTh B PA3NUYHbIX NpoLeccax, Takux Kak TpaHCnopTUpoBaHWe MNbiNeBUAHOIO yrms,
W1 Ans 3alWTel MOBEPXHOCTW pacnnaea 0T OKUCNEHWS;
e) aproH. AproH B OCHOBHOM WCMOMNb3yeTCs B CTanennasnnbHOM NPOU3BOACTBA AN NepemMeLlnBaHnsa cTanuy B neYu
W ANA 3aWKThl CTanuy npyv HeNpepbIBHOW pasnueke;
XK) cxaTbld Bo3dyx. CxkaTblli BO3AyX MOXKET BblpabaThiBaTeCHA B rpaHMUax TEXHONMOMMYECKOro npouecca unu noga-
BaTbCA B CETb C MOMOLLBIO LIeHTPanu3oBaHHON CUCTEMBI MOAauK CXaToro Bo3ayxa;
1) Bogopof. Bogopoa ucnonbayetcs AnA co3AaHUsA BOCCTAaHOBUTENBHOM aTMocdepbl MHEPTHOIO rasa B yCTaHOBKax
ONs 3aKanky meTtanna.
B.4.5 Mpouyne maTtepuansl
Mpo4ve maTepuansl, UCNONbL3yEMbIE B YEPHOW METaNMypruuv, BKMOYaIoT:
a) aneKkTpoabl. MNeKTpoabl U3 NPakTUYeckn YMCToro yrnepogda ucnone3ayrotces B [ICI, KOBLIOBBIX Nevax v B HEKOTO-
pbIX crieuMansHbIX NNAaBUMbHLIX NeYax (CamocnekarLwmnecs anekTpoasl);
6) deppocnnasel. Peppocnnasbl MCNONb3YIOTCA B 04eHb HEBOMNbLUMX KONWYECTBax npv Npov3BoacTBe GOMbLIMH-
CTBa YrnepoaucTbIX cTanen, npuyemM deppoxpom n deppomapraHel ABMATCA Haubonee BaxHbIMK heppocnnasamm ¢
TOYKM 3peHusi cofepxanus yrnepogda. ®PeppocnnaBel MCNOMNb3YIOTCA B GONbWMX KONWYecTBax A5 NpoU3BOACTEa chnewuu-
anbHOW U HepXaBeloLLEen cTanu,;
B) noM. CtanbHOW NoM ABNSETCH BaXHbIM KOMNoHeHToM wunxtel JCIM. XoTa knaccudmkauma noma BknovaeT 6onk-
LLOe KONWYEeCTBO KaTeropui, BelAENSAT YeTbIPe OCHOBHbIE!
1) cobcTBEHHBIM NOM, 06pa3yloLLMIACa Ha MECTE Ha pPa3nMYHbIX aTanax npov3BoAcTea U obpabotku ctanu. Croga
BXOOMT TaK Ha3biBaeMbli BHYTPEHHWIA MOM, KOTOPbIW NPOU3BOAWMTCH CaMUM METannypru4eckMm 3aBodoMm,
2) CTOPOHHWIA HOBLIW NMOM (00 NoTpebneHus), oBpasyrlniica B pe3ynsraTe noTepb Npwu NpouM3BOACTBE U3AENUIA
Ha CTOpPOHHEM NpeanpuATMK. Kak n B cnyyae ¢ cobCTBEHHbIM NOMOM, 3TO BbICOKOKa4eCTBEHHbIN oM,
3) CTOPOHHUIA cTapblil NTIoM (nocrne noTpebneHus), NoMyYeHHbI B pesynbTate nepepaboTkM TOBApOB B KOHLUE
CpOKa WX NoNe3Horo Ncnomne3oBaHns. OH MOKET BbITh PasHbIM MO KAYECTBY, NPW 3TOM MOXET BbiTh 3arpaA3HeH
COMyTCTBYHOLWMMMK 3NIeMeHTaMM U MHEPTHBIMU BELLLeCTBaMM,
4) YyryHHBIA NOM, COAEPKALLUUA B OCHOBHOM YyryH, a He cTarb;
r) wnakoobpasoBatenu. ITW MaTeprarbl OKa3blBaloT CyLLeCTBEHHOe BNUAHWe Ha Bbibpocel M7 n3-3a cogepxaHuns
B HUXx CO, MNKM KOCBEHHBIX BbIOPOCOB, CBA3AHHBIX C UX NPOM3BoACTBOM. OHM MCMONb3yKTCA ANA PErynNMpoBaHUsA OCHOB-
HOCTW LUMaKa 1 BKIKOYAKOT:
1) n3BECTHAK — 3TO KapboHaT KanbLuus, B OCHOBHOM MCMONL3yeMblid B MPOM3BOACTBE YyryHa u arnomeparta. He-
Bonblune KoNMyecTBa TakKe MOMYT UCMOMb30BaThbCA MpKU Bbinnaeke ctany. [JpyriM BaKHbIM MpUMeHeHem
ABMSAETCSH MPOM3BOACTBO M3BECTM Ha yYacTkax ¢ nedamu Ans obxura u3eecTu,
2) HeralleHy1o U3BeCTb (4acTo Ha3bIBaEMYH NPOCTO M3BeCThi0). Heraweras n3BecTs nony4aeTcs B pesynstare
06XuMra M3BeCTHAKa W MCMONb3yeTCs B OCHOBHOM MpW BeINMaBke cTany B KMCnopogHelx koHeepTepax v OCI,
3) ponomuT. [BoiHOM kKapboHaT KanbLuWsa U MarHus UCnone3yeTcs B CTanennaBuibHbIX U M3BECTKOBLIX NeYax,
4) 0BoXCKeHHbIA JOMOMUT, TakKe M3BECTHLIN Kak JoNoMWUTOBas W3BECTb, B OCHOBHOM WCMOMNb3YeTCs B MPOW3-
BOACTBE CTanu,
5) orHeynopHble maTepuarnsl,
6) »keneaHeble pydkl. BelgensioTcsa Tpu KaTeropym xenesHbIX pya:
- Menkas pyga — npupogHas pyda c pasMepom 3epeH oT 6 Ao 8 MM, 3Ta pyada 4acTo MCMONb3yeTcs B Kade-
CTBe Cbipbsi ANS arnoMepaumy, HO TakKe MOXET UCMOoMb3oBaThCA ANS NPOW3BOACTBa OKaThIWeW (nocne
M3MENBYEHUA) UMW ONS BOCCTAHOBNEHWS B KUNSALLEM CIOE;
- Xene3opyaHbliA KOHUEHTPaT — ABMSETCA pe3ynsratom oboralleHWs Xene3Hon pyabl, U3Mene4eHHoN 4o pas-
mepa meHee 100 MKkM 1 rOTOBOW ANS NPOM3BOACTBA OKaThILLEN;
- KyCKoBas pyaa. 3T1a pyaa, kotopasi o6bI4HO M3Mens4aeTcs 4o pasmepa 35—40 MM 1 npocenBaeTcs Ans oT-
OeneHns Menkux YacTul, MOXET MCMOMNb30BaTLCH B MPOM3BOACTBE UyryHa, a Takke B Ka4ecTBe OXNaguTens
B KOHBEpTepax.
B »xenesHol pyoe MOXHO NPOBECTM pasnuyve Mexay reMaTUTOBbIMW U MarHeTUTOBBIMU pyaamu, BNuSioWee Ha
3HEpreTn4ecKue 3aTpaThbl NPV NOArOTOBKE LLUMXThl. HEKOTOPbIE Xene3Hble pyAbl COAepKaT 3Ha4MTenbHOe KOMM4ecTBo Kap-
6GoHaToB.
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Bubnuorpadun

EH 19694-2:2016 «Bribpochl cTaumoHapHbix NCTOYHWKOB. OnpeneneHve BolbpoCcoOB NAapHUKOBLIX rA30B B 3HEProeM-
KUX OTpacnax NpoMblwneHHocT. YacTe 2. YepHan meTannyprus»

Mpukas MuHncTepcTBa NpupoAHbLIX pecypcoB K akonorum Poccuickon ®epepauuu ot 27 man 2022 r. Ne 371 «O6
YyTBEPKAEHUM METOOVK KOMWYECTBEHHOMO onpedeneHns o6LeMoB BbIOPOCOB NMapHUKOBLIX ra30B W MOMMOLLEHMi nap-
HWKOBBIX Ta30B»

PykoBogsLmne NpyMHUMNGI HAUWMOHaNbHBIX MHBEHTapuaaunin napHukoBbix rasos MIMOWK, tom 3. MNpomMbiwneHHbie npo-
Lecchbl U UCNonb3oBaHWe NpoayKToB. [MaBa 4. Belbpockl B MeTannypriuyeckoi npomMeituneHHoctu, 2006 r.

[MoctaHoenenue lNpaButensctBa Poccuinckon ®epepaunu ot 20 anpena 2022 r. Ne 707 «O6 yreepxaeHunn MNpasun
NpeacTaBleHnA U NPOBEPKM OTYETOB 0 BbIBpOCcax NapHWKOBLIX ra3oB, hopMbl OTHeTa 0 Bbibpocax NapHUKOBbIX ra3os,
MpaBun co3gaHua U BedeHWA peecTpa BbIOPOCOB MAapHWKOBLIX rA30B U O BHECEHWWM U3MEHEHUIA B HEKOTOpPLIE aKTbl
MpaButenbcTBa Poccuickon ®enepaunm»

PacnopsekeHue MNMpasutensctea Poccuiicko ®enepaumnn ot 22 oktabpa 2021 r. Ne 2979-p « 06 yTBepKaeHUN NepedHs
NMapHWKOBbIX ra3oB, B OTHOLWEHWW KOTOPbIX OCYLLECTBIAETCA roCyAapCTBEHHbIR y4eT BhiBpOCOB NapHWKOBLIX rasos K
BefleHne KagacTpa NapHWKOBLIX raz0B»

[NoctaHoeneHue lNpasuTtensctBa Poccuiickor ®egepaunn ot 16 Hosbpa 2020 r. Ne 1847 «O6 yTBRepKaeHWUW nepeyvHs
M3MepeHWi, OTHOCSLLMXCA K cdhepe rocynapCTBEHHOMO perynupoBaHns obecneyveHns equUHCTBa U3MEPEHWIA»

Mpukaz MuHakoHoMpa3seuTua Poccun ot 21 Hosbpa 2022 r. Ne 637 «O6 yTBepKaeHWM CTPYKTYpLI peecTpa Boibpocos
napHMKOBbIX rasoB, TpeboBaHui K anropyTMam obpaboTkn 1 hopmaTty MHopMaLumM, MCNoMb3yeMol B peecTpe Bbl-
BpoCcoB NapHMKOBLIX ra30B»
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