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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obuiecTtBom «Hay4yHo-uccnegoBaTenbCKUA WMHCTUTYT OXpaHbl aTMo-
chepHoro Boagyxa» (AO «HWUWM Atmocdepanr)

2 BHECEH TexHu4eckum komuteToM no ctangaptusauunm TK 457 «KavecTBo Bo3ayxa»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio u metponoruwn ot 16 Hoabpsa 2023 . Ne 1401-cT

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 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 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

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

Mpon3BOACTBO LLEeMeHTa BKMOYAET CNEAYLINE OCHOBHLIE TEXHOMOIMYECcKMe aTanbl:

a) pobblua, ycpedHeHUe, TPAHCNOPTUPOBAHWE ChIPbEBLIX MaTepuanos, B TOM YMCne TONMUBa U BCMO-
MOraTernbHbIX KOMNOHEHTOB Ha TEPPUTOPUIO NPEaNpPUSATUS;

6) npuroToBrneHWe CbipbEBOW CMECH, KOTopas BKI4YaeT B ceba: kapboHaTHble W MMWHUCTbIE NOPOab,
}enesocopepaline KOMMOHEHTbI;

B) NPOM3BOACTBO MPOMEXYTOYHOrO NpoayKTa (KMuMHkepa) nyTeM TepMUYecKoin nepepaboTku ChipLEBOW
cMmecH;

r) W3MensYeHWe KIUMHKepa C cynb@arHbIM KOMMNOHEHTOM, Ao6aeneHueM MUHepanbHbiX 4oGaBok Ans
nonyyeHus LleMeHTa ¢ 3aaHHbIMW XapakTepPUCTUKaMU;

) cknagupoBaHWe, XpaHeHue W AOCTaBKa roTOBOW NpoayKUMK Ao notpebuTtenei.

B npon3sofcTBeHHOM MpoLiecce BLIAEMNAT ABa OCHOBHLIX MCTOYHMKA MpAMbIX BbiIGpocos CO,: cxura-
HWEe NeYyHoro Tonnuea v AekapboHu3auus/KansUMHUPOBaHKE ChIPbEBOR CMECH HA CTaauu TEPMUYECKON nepe-
pabotku (cm. [1]).

Opyrve uctounnkn CO, BKMOYAOT NpsiMble BbIBPOCHI NAapHUKOBLIX ra308 OT HEMEYHOro Tonnuea (Ha-
npuMep, OT CYLUIMNOK ANS NPOAyKTOB, BXOOSAWMX B COCTaB LEMEHTA, OTOMNNEHWS MOMELLEHWUA, BHYTPEHHErO
TpaHcnopTta 1 coBCTBEHHOW reHepaLunu 3MeKTPOIHEPTK) U KOCBEHHbIe BbIBpOChl MAPHUKOBLIX ra3oBs, HaMpu-
Mep: OT MPOU3BOACTBA BHELUHUM reHepMpyoLWw MM 00bEKTOM 3aKyNNeHHOW NpeanpUATUEM 3MEeKTPOIHEPTUNA U
OT CTOPOHHETO TpaHcnopTa.

MpumedaHne — K napHWUKOBbIM rasam, OTNUYHbIM 0T CO,, OTHOCAT criedylolime coeauHeHus: metaH (CH,),
3akuck azota (N,O), rekcadpropua cepbi (SFy), yacTnuno ranoreHcoaepxaine gropyrnesogopoabt (MPY) u nepdtopu-
poBaHHble yrnesogopoasl (MdY) (cm. [2]).

MpennoxeHHble METOALI pacyeTa NpefgHasHaveHbl AN pacllMpeHHoN MHBEHTapuU3aUuM BbIGpocoB nap-
HWKOBBIX ra30B, NMPOBOAMMbIX Ha 4OBPOBONBHON OCHOBE B COOTBETCTBUM C NMOTPeBHOCTLIO NpeanonaraeMblx
nonb3osaTtenei cornacHo FOCT P NCO 14064-1.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BblapOCbl CTauMOHapPHbLIX AICTOYHUKOB

ONPEAOENEHWE BbIBPOCOB NMNAPHUKOBbLIX TA30B
B SHEPTOEMKUX OTPACNAX MPOMLILUNEHHOCTH

YacTtb 3

MpousBogcTBO LleMeHTa

Stationary source emissions. Determination of greenhouse gas emissions in energy intensive industries.
Part 3. Cement industry

Data BeBepeHuna — 2024—02—01

1 O6bnacTb NpUMeHeHnA

HacToawmi cTaHgapT ycTaHaBNMBaeT COrMacoBaHHy0 MEeTOOMKY pacyeta BbiIBpOCOB NapHUKOBLIX ra3oB
(M) B LEMEHTHON MPOMBILUNIEHHOCTN C LEnbio NpefcTaBneHns gaHHblX 06 3Tux Bbibpocax 4ns pasnuyHbiX
Llenen 1n Ha pa3Hon OcHOBe, Hanpumep Ha base 3aBoaa, NpeanpuATUS (MO CTPaHe UMW MO PErMoHy) UK Aaxe
Ha OCHOBE MeXZyHapOoAHOW rpynnbl. B HacTosweM cTaHaapTe yuTeHbl cneayoLine npsiMble U KOCBEHHbIE UC-
TOYHMKKM [T

- npamble BbiBpockl NI no FTOCT P MCO 14064-1—2021 [5.2.4, nepeuncneHune a)] M3 Tex MCTOUHUKOB,
KOTOpbIE NpWMHAaANeKaT MW KOHTPONMPYET NpeanpusiTue, Hanpumep:

- gekapboHmsaums KkapOoHaTOB WM CXWMraHWe OpraHMYecKoro yrrnepoa, CoOAepKallerocs B CbipbeBON
cMecH,

- CXWraHue neYyHoro Tonnuea (McKonaemoe neyHoe TOMMWBO, anbTepHaTMBHOE TOMMMBO, CMELLaHHoe
TONAMBO C cogepxaHueM OuoreHHoro yrnepoga, 6uomacca 1 BUOKMOKOCTK), CBA3AHHOE NMBO C NpoM3Boa-
CTBOM KIMHKepa, Nnbo ¢ CyLIKON ChIpLEBOW CMECcH v Tonnuea, NMbo 1 ¢ TemM 1 Apyrum,

- CXWraHue HernevyHoro Tonnuea (McKkonaemMoe TOMMMBO, ansTepPHAaTUBHOE TOMMWUBO, CMELLaHHOe TOMNNK-
BO C cofepxaHuem bruoreHHoro yrnepoga, buomacca u 61MoKKaKOCTH), CBA3aHHOE ¢ 06opyooBaHUEM M TpaHC-
NOPTHBIMK CpPeacTBaMKU Ha Mnollagke, OTOMMEHUEM WM OXMa)AeHWeM MOMELLEeHWN, CYLIKOW MUHepanbHbIX
KOMMOHEHTOB (HanpuMep, Wiaka unu nyuuonaxa),

- CXKuraHve Tonnmea Ans BblpaboTKM 3NeKTpoaHepriu;

- CUraHue yrnepoga, cogepkallerocs B 00e3B0KeHHOM OCafKe Nocrne O4UCTKM CTOYHBIX BOA;

- KocBeHHble Beibpockl MM no FTOCT P MCO 14064-1—2021 [5.2.4, nepeuncneHue b)] B pesynsrate
NPOM3BOACTBA ANEKTPOIHEpPruM, NoTpebrnsaeMon Ha npuHagnexalemM UM KOHTPonupyeMom npeanpuaTuem
obopyLoBaHuu;

- npo4ne koceeHHble Bbibpockl MM no TOCT P MCO 14064-1—2021 [5.2.4, nepe4dncnenma c)—If)] ot
3aKynaemMoro KrnuvHkepa.

2 HopmaTuBHbIE CCbINKU

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKU HA cNefylolue cTaH4apThl:
FOCT 30744 UemeHTbl. MeToabl UCNbITAHWIA C UCNONB30BaHWUEM NONUGPaKLUMOHHOIO Necka
FOCT P 57293/EN 197-1:2011 LlemeHT oblyecTponTenbHblid. TEXHUYECKUE YCIOBUS

FMOCT P 57345/EN 206-1:2013 BeTtoH. ObLme TeEXHUHECKUE YCNOBUWS

MapaHune ochbuumnansHoe
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MOCT P MCO 12039 BbiOpockl cTaunMoHapHbiXx UCTOYHMKOB. OnpegeneHne cooepaHusa MOHOOKcuaa
yrrepoga, AMokcuaa yrnepoga 1 kucrnopoga. XapakTepucTuki n kanubpoBka aBToOMaTMYeCKMX M3MepuTenb-
HbIX CUCTEM B YCIOBUAX NMPUMEHEHUSA

rOCT P MCO 14064-1—2021 la3bl napHukoBble. YacTe 1. TpeboBaHuA M PYKOBOACTBO MO Konu4e-
CTBEHHOMY OMpefeneHuto U OTYETHOCTM O BbiIBpocax WU NormoLweHWM NapHUKOBLIX TA30B Ha YPOBHE OpraHu-
3aumm

FOCT P NCO 19694-1 Bbibpockl cTaunoHapHbiX McTo4HUKOB. OnpegeneHve BbIOPOCOB NapHWMKOBbIX
ra3oB B SHEProemMKux oTpacnsx NpoMbilineHHocTh. YacTe 1. O6Wwme nonoxeHuns

MpumedaHue — pK NONb30BAHUM HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeMCTBME CCbINoY-
HbIX CTAHO4APTOB B MHM(OPMAaLMOHHOW CcUcTeME OBLLEro Nonb3oBaHUA — Ha oduumansHoMm caiTe dPegepansHoro areHT-
CTBA N0 TEXHUYECKOMY PEryrnMpoBaHUI0 U METPOMNOTMA B CETW MHTEPHET UNnn No eXerogHoMy MHOPMaLYoHHOMY yKkasa-
Tenw «HauWoHanbHble CTaHaapThl», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBaPA TeKyLLero roga, M no Bbinyckam
EXeMeCs4YHOro MHPoPMaLUMOHHOTO yKa3aTens «HaluuoHaneHble cTaHaapTel» 3a TeKyLWid rofd. ECnu 3aMeHeH CCbINOoYHbIN
CTaHQapT, Ha KOTOPLIN AaHa HeaaTMpoBaHHAA CChINKA, TO PEKOMEHOYETCH UCMOMbL30BATE ASMCTBYIOLLYIO BEPCUID 3TOTO
CTaHgapTa ¢ YYeTOM BCEX BHECEHHLIX B OaHHYH BEPCUI0 U3MeHeHuin. Ecnm 3aMeHeH CCbINOYHbIA CTAaHOApT, Ha KOTOpbIi
[JaHa OaTupoBaHHas CCbifKa, TO PEKOMEeHAYeTCA UCMoNbL30BaTe BEPCUKD 3TOTO CTaHdapTa C yKasaHHbIM Bhille rogoM yT-
BepaeHWs (NpuHATKS). Ecnn nocne yTBepKOeHWs HAaCTOSLLEro CTaH4apTa B CChINTIOMHBLIA CTAHAApT, Ha KOTOpbIA OaHa
AaTMpoBaHHas CChINIKA, BHECEHO M3MEHEHVE, 3aTparMBatoLLee NonoxeHne, Ha KOTOpoe JaHa CChinka, TO 3TO NMONOKEHNUE
pekoMeHIYeTCA NPUMEHATL 6e3 yyeTa OaHHOTO U3aMeHeHus. ECNK CobiNoYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nono-
eHWe, B KOTOPOM [JaHa CChINKa Ha Hero, peKOMEHAYETCA NPUMEHATL B HACTU, He 3aTparuBaloLLlen aTy CCbIMKY.

3 TepMuHbI U onpepeneHns

B HacTosiwem cTtaHgapTe npumeHeHbl TepMuHbl no MOCT P MCO 19694-1, TOCT P NCO 14064-1,
FOCT P 57345, a Takke cnegyrLine TEPMUHbI C COOTBETCTBYHOLMMW ONPeaeneHnsaMu:

3.1 anbTepHaTuBHOE chipbe; AC: Cbipbe Ans NPou3BOACTBa KNWHKepa, NonyYeHHOe M3 UCKYCCTBEH-
HbIX PECypCoB.

I punMmedYyaHUe — AJ'IbTepHaTI/'IBHbIMM BUOaMW CbIpbA B LEMEHTHOM MPOWU3BOOCTBE ABNAKOTCA cneayrlne: be-
MUTOBBIW LWMaM; CNaHUEeBbIA KOKC, JOMEHHbIN WNak, 3ona YHOC. CblprBaﬂ CMEeChb M3 3TUX KOMMOHEHTORB cnocobHa non-
HOCTBH 3aMEHWTL IMUHUCTBIA KOMIMOHEHT, a Takke 4acTb KapﬁOHaTHOFO KOMMOHEHTA.

3.2 xupgkoe 6Buotonnueo: XKuakoe TONNUBO AN NONYyYeHUs SHEPrUK ANd Lernei NoM1UMO TpaHCnopTu-
pOBaHWs, BKNKOYASA reHepayuuK 3NekTpo3aHeprumn, oborpee M oxnaxaeHue, Npon3soaMMoe U3 Buomacchl.

3.3 baunacHas nbinb; bBlM: MNbineBble oTXoAkl M3 BalnNacHOro NbINeynoBUTENS LIMKMOHHBIX Tennoob-
MEHHWKOB, AeKapboHN3aTOpOB W KONOCHMKOBLIX MOAOrpeBaTenen, Kak npaBuno, CocTosAlMe U3 matepuana
NEeYyHoWn 3arpy3kn, MOMHOCTLIO UMK, KK MMHUMYM, BbICOKOW CTENEHU KanbUWHUPOBAaHWSA.

3.4

uemeHT: MMapaBnuyeckoe BAXKylLee, T. . TOHKOMOSOTbIA HEeOPraHWYecknini MaTepuan, KOTopbIiA B CMe-
cv ¢ Bogoi obpasyeT LeMeHTHOe TecTo, KOTOpoe BCMeACTBMe rmapartaluu cxBaTbiBaeTcs U TBepaeeT U
nocrne 3aTBepAeBaHnsi, B TOM YMCrie No4 BOAOW, OCTaeTcs TBepAbiM M YCTOMYUBBIM MO 00beMy.

[FTOCT P 57293—2016, pasgen 4]

3.5 uemeHT (akBUBaneHT): PacyeTHOe KONMYECTBO NPOM3BEEHHONO LEeMEHTA, ONpeaenseMoe no 06n-
eMy KI1MHKepa, Npou3BeAeHHOro Ha COBCTBEHHbBIX MOLLHOCTSX LLEeMEHTHBIM 3aBO40OM Yepes3 XapaKkTepHbIi Ans
npegnpuaTus KNuHkep/uemeHT-gakTop.

3.6 KOMNOHEeHTb! LemeHTa: OCHOBHbIE 1 BCMOMOraTenbHble JONOMHUTENBHBLIE KOMMOHEHThI LIEMEHTa
NnC cynbarbl Kanbuua U 4obaBkM B LEMEHT.

3.7 uemeHTHaA (ne4yHasn) nbinb; LIIM: Tiobbie BbIBpOCH! NbiNK M3 NbINeynoBuUTeENA nedei, paboTarwmx
Mo CyXOMY UINK MOKPOMY crnocoby, KOTOpble COCTOAT M3 YACTUYHO KalbLUWHWUPOBaHHLIX ChIpbEBbLIX MaTepuanos
neyu, Kyga BxoouT BannacHas neifb UM Apyrie NoTOKU NbINKU OT NPOW3BOACTBA KMUHKEpa.

3.8 knuHkep: [MpoMexyTOYHbIN NPOAYKT B NMPOM3BOACTBE LLEMEHTa M OCHOBHOW MaTepuanbHblii KOMMNOo-
HEHT LeMeHTa; rmapaBnuyeckuil BSXKYLLMIA MaTtepuan, OCHOBHbIMKW hazamMy KOTOPOTro MUHUMYM Ha 2/3 asnsa-
HOTCH CUNUKaTbI KanbLUWs.

3.9 npsamMblie BbIGpOCHI OT UCKONaeMoro Tonnuea: CyMMapHble Npsmble BbiDpOChl MApHUKOBbIX ra3oB
B rpaHuL,ax OTYETHOCTK, MCKMYasa BbIBPOCKH! OT TONMMBA Ha OCHOBe Buomacchl nnu BMoreHHon yrmepogHown
COCTaBNSLLEN CMellaHHbIX TOMNMWB.

2
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3.10 BO3BpaTHaA Nbinb: MNbinb, BO3HKMKaOLW AN npun Npon3soaCcTBe KIIMHKepa, KOTopas B KOHLUE KOHLOB
BO3BpallaeTcAa B MeENbHULY A4 NOMOna Cbipba UK B NMEYHYHK CUCTEeMY, 3a NCKITKYEHNEM BainacHoi neinu.

3.11 unckonaemoe TonnuUeo: TONMNWUBO U3 UCKOMAEMbIX MaTepuanos, BXOOAWMX B NepevYeHb Mex{npaBM-
TensCTBEHHOW rpynnel 3KCNeEPTOB N0 N3AMEHEHWKD KnMaTa.

MpumedyaHue — MpUMepamn MCKONAEMOro Matepuana sBMsTCa Yronb, HedTh, NPUPOAHLIN ras 1 Topd.

3.12 ne4yHasa cuctema: LlunuHgpuyecknin TennoBon arperart, UCNOMb3yeMbIN MPU NPOWU3BOACTBE KIMH-
Kepa, BKIoYaoLwuii TennoodbMeHH1K n/mnm gekapboHusaTop.

MpumeuvaHnune — [leyHas cucTema MOKporo cnocoba MpovM3BOACTBA HE MMEET HW TEnnooBMEHHMKA, HU
LekapGoHuzaTopa.

3.13 MMHepanbHbIA KOMNOHeHT; MK: KOMNOHEHTbI LleMeHTa NOMUMO KnMHKepa nnoc obaBku B be-
TOH, NepepabaTbiBaeMble C LIEMNbI M3MEHEeHWUs] UX CBOWCTB.

3.14 cbipbe (cbipbeBoX MaTepwuan): MaTtepuansl, UCNOMb3yeMble A4St NOMYYEHUA CbipbEBOW CMEeCK
npwu NPOM3BOACTBE KNUHKEpPA.

3.15 cymmapHble npAMblie BbIGpOCHI NapHUKOBLIX ra3oB: Bce npsiMblie BoIBpOCHI NapHMKOBbLIX ra30B
BHYTPW rpaHuL, OTHETHOCTK, BKMo4yas Beibpockl NI oT nepepaboTkn cbipba, MCKONaembiX TONNMB, Bruomaccs!
1 BUOreHHOW YIMepoAHOWN COCTaBMsAKLIEA CMelaHHbIX Tonnue, a Takke CO, OT CxuraHusi ocagka nocrne
OYMUCTKM CTOYHbIX BOA.

3.16 anbTepHaTUBHOe TonnuBo; AT: Jlloboe TonnMBO (BKMKOYaa TOMMMBO M3 OTXO4OB/Marepnanos M3
OTXOOO0B), HE OTHOCALLEECA K MCKOMAeMOMy TOMIMBY.

4 CokpaweHus

B HacToawem CTaHOapTe nNpuMeHeHbl cnegyruine CokpalweHWA:

rey — ranoreHcogepxalume Topyrneeofoponb! (rmapodTopyrneponbl);
ac — [OMNOMHWUTENbHOE CbIPbE;

nC — W3MEernbYeHHOE ChIPLE;

Kn — KITUHKep;

KMNa — KMH4YeBOW NokasaTtenb 3ekTMBHOCTH,

MIMAWK — MexnpaBuTenbCcTBEHHas rpynna 3KkCnepToB Mo M3MEHEHWUO KnumaTa;
HTC — HU3LWasd TennoTBOpHasa CNocoBHOCTE;

OHY — 06LWMI HEeOpPraHMYeCKNIA yrnepog;

O0Y  — obWuin opraHuyeckuin yrnepon;

oy — o0bwmin yrnepoa (cymma OOY n OHY);

Mr — MapHWKOBLINW ras;

M — noTeHuuan rnobanbHoro NoTenneHus;

e — rnoTepu Npu NpoKanueaHuu;

noy — nepdTOpMpPOBaHHbIe YyrNeBoAopoabl (MepdTopyrnepoabl);

C3M — CTaHOapTHLIA 3TaNoHHLIM MeToq;

TC — TennoTBopHas cnocobHOCTL;

orl — (bUnNbTpaUMoHHAS MNbiNb.

5 OHPE,IJ,GHGHME BeJIMYUHbI NAaPHUKOBLIX ra3oB. OCHOBHbIe npuHUUMNbI

5.1 O6wue nonoxeHnn

O6tem Bribpocos NI MmoxHO onpegenuTs (cM. [3]) MeTogom maccoBoro yrnepoaHoro 6anaHca (cm. 5.4)
Unu (HenpepbIBHLIMU) U3AMEPEHUSMUN BEIOPOCOB OTXOAALLMX MeYHbIX ra3oB (cM. 5.3).

5.2 OcHOBHbIe NMapHUKOBLIE ra3bl NPy Npou3BoacTBe LeMeHTa

Beibpockl NI paccunTbiBaOT METOAOM YrnepoaHoro 6anaHca npu NpeanonoXeHun, 0CHOBAHHOM Ha no-
noxeHusix (cm. [4]), uto Beck yrnepog npeobpasyetcs B CO,.

Mpu npoussoacTee uemeHta CO, obpasyetcs B npouecce nonyyeHns Kn — 3epHUCTOro NpoMexyToq-
HOrO NPOAYKTA, KOTOPbI 3aTeM TOHKO M3Menb4yalT BMecTe ¢ HeGOonbLIOW nponopuuen cynbgara KanbLus
[runca (CaSO, - 2H,0) unu aHruaputa (CaSO,)] U nony4aroT ruapasnnyeckuil LLeMeHT.
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B 3oHe gekapGoHu3auMu/KanbUMHMPOBAHUA MNpoTekaeT Haubonee aHeproemkas peakuusi KNMHKepo-
obpasosaHuna — pasnoxeHve kapbonata kansumsa CaCOg, a Takke kapGoHaTa marHua MgCO, n fonomnTa
MgCO; - CaCOs,.

B kpuctannuyeckon pelweTke marHesnta MgCO4 aHuoH CO32“ cesizaH cnabee, yem B CaCO,, noatomy
YIMEKUCTbIA MarHuin amccounnpyet npu Temnepatype ot 500 °C go 700 °C, napuuwansHoe gasnexue CO,
pasHo 1 6ap npu Temnepatype 640 °C.

Ounccounauna ponomuta CaMg(CO,), npoTekaeT B Ase cTaguu: BHadane npu Temnepatype 730 °C
WAET peakuus pasnomkeHus 4oNoMUTa U guccouunaumsa MmarHesuTa:

CaMg(CO3), — CaCO4 + MgO + CO, (npu 730 °C).

3atem npu Temnepatype 900 °C n napumansHom fasnenun CO,, paBHbiM 1 6ap, NpoMCXoauT AUcco-
umauma CaCOy:

CaCO5; — CaO + CO, (npu 900 °C).

MexaHnam pasnoxeHus KapboHaToBs B AonomuTe Takon xe, kak n ceobogHbix CaCO4; n MgCO,, Ho cko-
POCTb peakLmn MeHbLUE 13-3a Bonee CroXHbIX XMMWYECKUX MpeBpaLLleHin KOMMIeKCcHoN conu. TemnepaTtypa
Ha4yana guccounaumm JoNoMUTa MOXKET CHUXKATBCA B MPUCYTCTBUW KaTanmnTUHECKUX NPUMEcein 4o TeMmnepary-
pel 600 °C. Mpouecc pasnoXeHUs 0OCHOBHOTO KOMMOHeHTa cbipbesoit cmeck CaCO5 npoucxoanT B LUIMPOKOM
wHTepsane Temnepatyp (ot 600 °C go 1100 °C) B 3aBUCMMOCTW OT CTPYKTYphI KapboHaTta, KonudecTsa 1 BUaa
NPUCYTCTBYIOLWMX NMPUMECER U cocTaea rasoeoi cpepsl. Mpu napuuansHom gaenedun CO,, pasHom 1 6ap,
Aunccoumnaunn 6ecnpumectHoro CaCO4 nponcxoaat npu Temnepatype 900 °C.

B npouecce npoussoacTea Kn n3eecTHsAK, KOTOPbLIA NpenmyLLecTBeHHo cocTouT n3 kapbonara (CaCOy),
HarpesaioT (UNK KanbLUMHUPYIOT) K nonyyarT ussecTtb (Ca0) n nobouHbln npogykt CO,. CaO saTem B3anmo-
AENCTBYeT ¢ oKcmaoM kpemuus (Si0,), okcugom anomunusa (Al,O3) n okcmgom xenesa (Fe,O,) coipbeBoi
cMecK ¢ 06pa3oBaHWeM KNMHKePHLIX MUHeparoB (rmaBHbIM 06pa3oM cUnUKaToB Kanbuus). MNpornopuus kap-
BoHatoB, oTnuuHbIx 0T CaCOy, B cocTaBe ChIpbEBOW CMeCcH, Kak Npasuro, npegensHo mana. [pyrue kapbo-
HaTbl (eCrny OHW MPUCYTCTBYIOT) SABNAOTCA B OCHOBHOM NpUMECAMUN M3BecTHsika. MpucyTcTBue HebonbLloro
konuyectBa MgO (06bl4HO 0T 1 % [0 2 %) B KNKMHKEPE HE3HAYUTENbHO BIUSET HA FOTOBbLIE XapaKTEPUCTUKM.

5.3 Onpep,eneHMe Be€JTIMYMHbI NAaPHUKOBLIX ra3oB Ha OCHOBE M3MepeHWA BblspOCOB N3 rasoxona

BeiGpocekl M7 0T ycTaHOBKW onpenensoT nyteMm uaMmepeHus. Boibpockl 0T MCToYHUKa BbIGpOCOB onpe-
LensawT Ha OCHOBE HEMpepbiBHOTO M3MepeHUs KOHLeHTpauum cooTeeTcTBylowero MM B NoToke oTxXogawmx
rasos. B cooTBeTcTBMM C [3] ANA NPOM3BOACTBA LEMEHTa NpeayCcMOTPeHbI Tonbko Bbibpockl CO,. PekomeHmo-
BaHO BKIOYaTh U3MepeHus Bbibpocos CH, 1 N,O, Tak Kak 3TW BelecTsa NpUHATLl Kak eAUHCTBEHHO 3Hauu-
mble [T nomumo CO,. Mpn namepeHusx BbIbpocos 13 ApiMoBbIX TPy pykosoacTeytotea MTOCT P MCO 12039.

5.4 OHPEAEHEHME BENMUWYUHDbI NAPHUKOBLIX ra3oB Ha OCHOBE MacCcoBOIro 6anaHca

BbtﬁpDCbl Mror YCTAaHOBKW MOTyYT BbITh onpegeneHbl Ha OCHOBE MacCOBOIro banaHca. Bbl6pOCb[ OT uc-
XOOHbIX MNMOTOKOB pPacCYHMTbIBAKT Ha OCHOBE BXOOHbIX WITA MNMPOW3BOACTBEHHbLIX OaHHbIX, MONYYeHHBIX C MO-
MOLbK U3MEPUTENBbHBLIX CUCTEM, N OONONHUTEINBHbLIX NapameTpoB naﬁopaToprlx aHanu3oe, Bknto4vasa TC,
cogepxaHue yrnepoaa n cogepxaHue tuomacchl.

5.5 BanoBble U YMCTbIe BLIGPOCHI

5.5.1 O6wmne nonoxeHUs

C uenbto cpaBHeHus BbIbpocor [T OT 3aBOOOB MM YCTAHOBOK U3 pa3HbIX CEKTOPOB 3HEProeMKUX OT-
pacnei HeobxoaMmo, YToBbl rpaHnLbl MOHUTOPUHIA U OTYETHOCTU cornacHo [5], [6] no aTkuM BeIGpocam Bbinu
WOEHTWYHBIMW Ha YPOBHE MpeanpuaTWiA, Oaxe ecni OHW pasnuualTcs B geTanax Ang kaxgoro cektopa. C
3TOM TOYKW 3peHna Belbpockl M7 0T ncnonb3oBaHWs YnMcTon BromMacchkl U CBA3aHHbIE C cogepXaHnem buoren-
HOro yrnepoAa B CMeLLaHHOM TOMNWBE CHUTAKT HelnTpanbHbBIMK ANS M3MEHEHWS KNMMaTa U, criedoBaTensHo,
C HyneBbIMW NpAMbIMK Bbibpocamu M7 B cooTBeTcTBMM C [7].

B oTHOWweHWW 3aBoga aTO NPMBOOMT K TaK HasblBaeMbIM «MpsiMbIM Bblbpocam M7 oT Mckonaemoro To-
nnveay», 3Ha4eHWe KOTOPbIX MOXHO CPaBHUTbL C CONOCTaBUMbIMKU 06bemMaMn ¢ 06LEKTOB B pa3HblXx CEKTopax,
yTO ABNSAeTCA abcontTHbIM 06beMoM Bbibpocos M7, 3aperMcTpupoBaHHbIX 3aBOAOM, NMOLWAAKOA UNK opra-
Hu3auwer (CM. pUCyHOK 1).

4
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Mnowiagka
3aBoa/coopyxeHue A
YcraHoska 1 YcTaHoeka 2
YcTtaHoeka 3
—neu2
= neyb 1 eus 3 = neus 4

3aBop/coopyxeHue B
YetaHoeka 1

=neyb 1

PucyHok 1 — MNnowaaka, coopyxeHure, 3aBof UMK YCTaHOBKa

Ho atoT o6kem npsimbix Beibpocos INIT oT uckonaemoro TonnuBa He O0MNYyCKAeTCs MCMONb30BRaTb AN
cpaBHeHNs 3 (EKTUBHOCTU YCTAHOBOK B CEKTOpEe LIeMEeHTHOW NnpombliluneHHocTu. [Nnowaaka, nponsBoas-
Las cOBCTBEHHYIO 3MeKTPO3Hepr (MOLWHOCTL), ByaeT uMeTh Bornee BbicokMe npsiMble Bbibpock! [ oT ne-
KOMmaemoro TOMnuBa, YemM WOeHTUYHas Nrowlagka, Kotopas nonyYaeT 3MeKTPOIHEPTUK U3 BHELUHER CeTu,
MOCKOMbKY BbIBPOCHI OT BHELLUHEro NPOM3BOACTBA 3MEKTPO3HEePrun yHUTLIBAKT Kak KOCBEHHbIe Bbibpock! MM
OT UMMNOPTUPYEMORN 3Heprun. [nsa cpaBHeHu:A adpekTBHOCTM 06beKkToB Heobxoaumo Beibpocsl MM oT cob-
CTBEHHON reHepauuy 3NeKTPO3HEPrnn UCKNYaTh 13 npamMbix Beibpocor MM oT nckonaemoro Tonnuea, T. €.
nepenTy K Tak Ha3biBaeMbIM «BanoBbIM Beibpocam». Banoesle Bhibpockl — 370 06LWme npsambie Beibpock! MM
(McknoYaa coBCTBEHHYH reHepauuio 3MEKTPOSHEPrMM) OT LEMEHTHOIO 3aBoga WMW OpraHu3aluu, BKM4Yas
BbIGpock! MM 0T MckonaemMbix OTXOLOB (HO Ucknovas Beibpockl CO, 0T 0TX040B GrOMacchl, AaHHbIE O KOTO-
pbiX MPUMBEAEHbLI B KAYECTBE CNpaBOYHON MHOopMauun). Beirooa oT KOCBEHHOro cokpalleHus Bbibpocos M
B pe3ynbrate ucrnonb3oBaHua AT n AC oTpaxaeT cokpalleHue Bbibpocoe [l gocTturaemoe Ha nonMroHax
3aX0pOHeHUsA o0TxoA4oB. PakTudeckme CoOKpalleHus, Kak NpaBuno, TPyOHO ONpenenvTbs 4OCTOBEPHO, NO3STOMY
BbIYUCMSIEMOE COKpaLleHNe 40 HEKOTOPOW CTENEHW YCTAaHABMNMBAKT COMMalleHWeM, a8 HE Ha OCHOBE « TOYHBLIX»
oueHok sBoagencTeus M.

OTa KoHuenuus BarnoBbIX BbIOPOCOB NO3BOMSET cpaBHMBATh BbiGpockl M Ha ypoBHe 3aBoAa, yyacTka
UINW OpraHu3auum.

KoHuenuusa BanoebixX BbIDPOCOB NO3BONAET cpaBHMUBaTh NpsamMble Belbpockl M7 Ha ypoBHe 3aBoga B Le-
MEHTHO NMPOMBILLNEHHOCTH. 3Ta KOHUENLMUS HE MO3BOSISET cpaBHMBaTh 3(0EKTUBHOCTL 3aBOJ0B M YCTaHO-
BOK MO WX BAWSIHUIO Ha rmobanbHoe M3MEHEHWE KNMMaTa, NMoCKONbKY HekoTopble Bbibpockl NI MCKMYeEHbI
(cm. Tabnuuy 1 1 Tabnuuy 2).

Tabnuya 1 — PacyeT npsmbix BbiGpocoB
Pesynerar Cnaraemble KommeHTapuii
pacyeta pacyeTa
E.g= [Npsamele BeiBpock! M7 oT nckonaemoro Tonnuea
= CymMmapHbie npamble Beibpock! M7

—Eguo BeiBpochkl OT 4McToin GroMaccsl 1 OT BUOreHHON COCTaBNALLEN CMELIAHHOM TONMNMBa

Eiu= Banogble BbIGpOCHI
E,cir Mpambie BeiGpocsk! M7 0T MCkonaemoro Tonnuea

-E, Beibpockl oT cobCcTBEHHOW reHepaLuny 3NeKTPo3Heprum
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Tatnuua 2 — Banoeble ¥ YUCTbIE BLIOPOCHI

Peaynerar Cnaraemble KoMMeHTapHii
pacqera pacdera
= YuncTble BeIGPOCHI
E. . Banoekle BeiBpock!
~Ept Bbibpockl OT ansTepHaTUBHLIX MCKOMaeMbIX BUAOB TOMNMNMBA U CMELUAHHOro TONMNWBa C
cogepxxaHuem yrnepoga
—Enqr+ ConocTaBMMble KOHTPONbHbIE MoKasaTeny BLIOPOCOB AN BHeLUHeN Nepedayn Tenna

HacTosilwymin ctaHgapT npeanaraeT BOCMNONb30BaTbLCA NpeMMyLlecTBamMu ucnonb3osaHna AT u AC, 4to
NPUBOAUT K KOCBEHHOMY CHuxeHuto NI, nyTem npeacTaBneHWs AaHHbIX O BAnoBbIX (BKMHYasA ankTepHaTUBHbIE
BUObI MICKOMAeMOro TONMMBa) W YMCTLIX (MCKMYasa ansTepHaTUBHbIE BUAbI UICKOMAeMoro Tonnuea) Beibpocax.

HekoTopble oTXxo4bl MOryT 3aMeHUTb OObIYHOE WMCKOMaemMoe TOMNMUBO U MMHEpanbHOEe Chipbe B Mpo-
u3BoACTBE LemeHTa. B pesynbrate npsambie Beibpockl CO, OT TPaaMUMOHHOTO MCKOMAaemMoro TOMMMBa CHU-
XaKTCA, OAHAKO BO3HMKAKT npaMbie Bbibpockl CO, OT 0TXO4OB («KOHBEPCHUSA OTXOAbI—3HEeprus»). MNpamobie
Bbibpockl CO, OT CxMraHms OTXOA0B MOTYT OKa3aTbCA BbILIE UMW HUXKE 3aMellaeMblX, B 3aBUCUMOCTH OT KO-
3¢ppurLMEeHTOR BLIDPOCOB paccMaTpUBaeMblX BMAOB TonnMea. KpomMe Toro, oTxo4sl MOryT MMEeThk UCKOMaeMyH
UnuM BUOreHHy Npupoay.

B pononHeHune k npambIM adhdpektam ncnonb3oBaHne AT u AC NnpuBoaWT K KOCBEHHOMY CHWKEHUWIO Bbl-
Bpocos M Ha cBankax n MycopocKuraTensHbIX 3aBofdax, r4e 3T oTXo4bl MOryT ObITe YTUNU3MPOBaHbI. 3TO
CHWXEHWE MOXET YacCTM4HO, MOMHOCTLI0 K Bonee Yem NOMHOCTLI KOMMNEHCUPOoBaThb NpaMbie Bbibpockl CO,
OT CXKWraHWA OTXOAOB Ha LeMEeHTHOM 3aBOAe B 3aBMCHMMOCTM OT MECTHLIX YCIOBUIA (TWUMN OTXOAOB, MYTb YTUIU-
3auun).

YucTble BoiBpockl npeacTaBnAwnT cobon BanoBble BbIBPOCH! 3a BbIMETOM BbIFO4 KOCBEHHOIO COKpalle-
HWs1 BbIDpocoB Ml HackonbKo 310 BO3MOXKHO, coobLLiaeMble Bbirogbl 0T ncnonb3oBanus AT n AC JOMKHbI y4Hu-
ThiBaTb MECTHbIe 0BCTOATENLCTBA (HANPUMEP, HALWOHANbLHLIE COMMalleHus, aHanu3a XuWaHeHHoro umkna AT
n AC). MNpun coobLeHnn TPeTbMM CTOPOHaM HeoBXoauMo NpefoCcTaBuUTh MOATBEPXKOAKLINE AOKA3aTeNbCTBa
CHWXeHus Bbibpocos [MI, NnpoBepeHHbIE COOTBETCTBYHOLLUM 0bpa3om. 1o yMonyaHu B HAcTosLLEM cTaHaap-
Te npepgnonaraeTcs, YTO KOCBEHHOe CHUXeHue Bbibpocos NI paBHO npsMbiM Bbibpocam M oT ncnonb3oBa-
HUA 1Uckonaembix AT n AC.

OpHako B cpeoHeCcpOYHON NepcnekTuee 310 HamMmeHee obpeMeHuTenNbHbIR U Hanbonee NpPakTUYHbLINA
noaxod, Npu KOTOPOM NPO3pPaYHOCTb AOCTUraeTcs 3a CYEeT PacKpbiTUS MH(OpMauMM O BanoBbiX W YUCTbIX
Bblbpocax.

5.5.2 BanoBble BbIGpoCkHI

5.5.2.1 O6wwe NnonoxeHus

B Tabnuue 3 npuBeneHbl UCTOYHUKA BbiOpOCOB, BKIMOYEHHbIe B 0bLne npamblie Bbibpoce! I, B Tabnu-
Le 4 — NCTOYHWKKM BbIBPOCOB, KOTOpLIE crieayeT ykasbiBaTh B NpsAMbIX Bbhibpocax MNIT oT nckonaembix MCTOYHM-
KOB, a B Tabnuue 5 — MCTOYHUKKM BbIBPOCOB, KOTOPLIE CnefyeT BKMYaTh B BanoBbie BbIBPOChI.

Tabnuua 3 — WMcTouHMKKM BbIDPOCOB, BKITHOYEHHbIE B 0BLMe npaMble Bbibpock! M7

Peaynerar Cnaraemble

KommeHTapui
pacdera pacyera
E:n 6= Obuwwe npsamble BoiGpocs! M7
+E Bei6pochl NI oT ucnone3oBaHna ceipba
L - BeiGpocsl I 0T Mcnons3oBaHUA TpaanLMOHHOIO UCKOMaeMOoro Tonmmea
+Enr Beibpocel M7 oT ncnonb3cBaHWs ansTepHaTUBHBLIX MCKOMaeMblX BUAOB TOMMMBA (MCKO-
naemblX OTXOA0B)
¥ E it Beibpocel MM oT ucnonb3oBaHWsa, CMELAHHOTO (ansTepHaTUBHOIO) TOMNWBA, coaepKa-

Lero uckonaembli yrnepod. BkntodaeT Boibpockl NI 0T neYHoro 1 HeneyHoro TonNnvea, B
ToMm yucrne BolGpockl 7 oT coBcTBEHHON reHepauny ANeKTPO3IHEPTN
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Peaynerar Cnaraemble KoMMeHTapHiA
pacdeta pacdeta
+Eg.0 Buibpocel M ot ucnonb3soeaHnsa BuoMacchl U cMellaHHOro ToNnuea, cogepxailero 6mo-
FEHHbLIW yrnepos
* Egr Buibpochl NI 0T CMUraHna CTO4HLIX BO

MpumedaHne — MCcTOUHMKN, NCKNOYaeMble U3 0BLLIMX NpaAMBbIX Bbibpocos [
- KocBeHHble Bbibpockl M7 (0T BHELWHEW aneKkTpoaHeprin 1 Kn).

Tabnuuya 4 — McTtouyHukn BeIOpPOCOB, Nognexallme BKNHYEHNIO B NpsiMble Beibpockl [T OT nckonaemblX UCTOYHUKOB

Pesynerar Cnaraemble KoMMeHTapwil
pacyeTa pacueTta
E.x= MpAmble BoiBpockl M
e BeiBpockl M7 oT ncnons3oBaHUA cbipba
Gt - BeiGpocsl M7 0T ncnons3osaHnsa TpaguLMOHHOMO UCKOMaeMoro Tonnumea

+ Epr Beibpocel NN 0T ncnone3oBaHus ankTepHaTUBHBIX MCKONaeMblx BUOOB Tonnuea (MCKo-
naemeiX OTXOA0B)

& By Beibpock! MM oT ucnone3oBaHns CMELLAHHOTO (ansTepPHATVUBHOIO) TONNWBA, CodepXka-
Llero uckonaemeli yrnepopq. Brkntoyaet BeiGpock! M7 0T neYHOro M HeMe4yHoro Tonnuea, B
ToM yucne Belbpockl [ oT npon3eogcTBa COBCTBEHHOWM 3NEKTPOIHEPTUN.

+E 1n BeiGpocsl NI 0T CKMraHna CTo4HbIX BOA

MpumedaHume — NCToUHWKM, UCKNOYaeMble n3 NpsaMbIX BoibpocoBs N7 oT uckonaemoro Tonnuea:
- BblBpock! MM oT ucnone3oBaHWa Tonnuea M3 bBuomacchl;

- BbiBpockl Ml oT UCnoNb30BaHWUA CMELLAHHLIX TOMMWB, COAEPKaLLUX BUOreHHLIN YrNepos;

- KocBeHHble Bblbpockl M7 (0T nokynHon anekTpoaHeprimn 1 Kn).

Tabnuya 5 — WcTouHuKku BEIBpPOCOB, Nognexallme BKNOYEeHWo B BanoBkle BbIBpOCHI

Peaynerat Cnaraemble KoMMeHTapwii
pacuerta pacuerta
Egn= Banoekle BeIBpochl
T, Buibpochl I oT ucnonb3oBaHWA Cbipbsa
* Ejsir Bribpocel NI oT ucnone3oBaHWA TpaaMUMOHHOIO UCKONaemoro Tonnvea
+Epr Bbibpocel I oT Mcnonb3oBaHWa ansTepHaTUBHBIX UCKONAeMbiX BUOOB TOMMMBA (MCKO-
naembIX OTXO4OB)
B Beibpock! [N 0T MCnonb3oBaHWA CMELLAHHOMo (ansTepHaTMBHOMO) TOMMWBA, coaepKa-
Liero uckonaemol yrnepog. Bkntouaet Beibpocs! 117 0T neyHoro v Hene4Horo Tonnuea,
B TOM 4ucne eeldpockl NI 0T cCOBCTBEHHOM reHepaunn 3MeKTPO3HEPrnn
*Eorn BuiGpoce! NI o1 cxuraHns cTouHbIX Bog

MpumMmeyaHune — VCTOYHUKKW, UCKITIOYAEMBIE U3 BaNOBbIX BbIOPOCOB:

- Bbibpocs! I oT ucnons3oBaHua Tonnuea u3 bromaccsl;

- Bblbpochk! I 0T Ucnonb30BaHWA CMELLAHHOTO (ankTepHaTMBHOIO) TONMNWBA, coaepXallero OMoreHHsIn yrnepoa;

- BbIBpockl M 0T CXKMraemoro cMeLlaHHOro TONMMBA, CoAepXaLlero UCKonaeMblii yrnepoa, Ans COBCTBEHHOR reHe-
paLun aneKkTPO3HEPTUM.

5.5.2.2 Yuet Bruibpocos CO, no cogepxaHunio bGromaccel B Tonnmee
Beibpockl CO,, BO3HMKaOLWME B pe3ynkTaTe MCNoNb30BaHUs CMEeLaHHOro ToNNyea, cogepxallero 6uo-

reHHbIN yrnepoad, He Y4YUTbIBAaKT KaK Y4acCTb BanoBbIX BbIGDOCOB. Bbl6p00b| COz, cBfA3aHHble ¢ bMomMaccoi B
3TKX BUOdax Tonnuea, CyMMUPYKOT C Bblf)DOCElMVI C02 OT YucTOor Bromacckl Ang nony4veHua obuero kKonu4ye-
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cTea Bbibpocos CO, oT GuomMaccsl U yKasbiBaloT B Ka4ecTse cnpasoyvHoi nHdopmauun. Obuiee Konu4ecTso
BbiGpocos CO, oT BUOMACChl BbIYMTAKT Npu pacdete abconioTHbIX NpAMbIX BeiGpocos CO.,,.

5.5.2.3 YucTble Beibpockl M 1 KOCBeHHOE cokpalleHue Bolbpocos MMM, cBA3aHHbIE C UCNOMb30BaAHUEM
0TX04OB/MaTepManoB M3 OTXO4OB B Ka4eCTBe anbTepHaTUMBHbLIX BUOOB TOMNMMBA

LlemeHTHasA NMpOMBbILWLNEHHOCTbL MCMOmNb3yeT BonblIoe KONMMYECTBO OTXOA40OB/MaTepUanoB U3 OTXOAOB B
KayecTBe TOMNIMBa W/UIK CbiPbEBON CMECH.

BoccraHoBneHHble oTxogbl Takke HasbiBaoTesa AT u AC. Ncnonbaya AT n AC, LeMeHTHble NpeanpusaTms
coKpalatT noTpebneHne TpaaMUMOHHOIO MCKOMAeMoro TONMMBea, B TO e BpeMs NomoraT uabexaTb Tpagu-
LIMOHHOTO 3aXOPOHEHUA OTXO4OB Ha CBankax Unn Mx CUraHus.

Bonee wupokoe ncnons3oraHme AT n AC MOXeT NoBNUATbL Ha NpsMble Beibpock! NI LLeMeHTHoro 3aBo-
0a, NoCKonbKy ko3 duuneHTel BoibpocoB AT MOryT oTnM4aThesa OT KO3 (ULNEHTORB BEIOPOCOB 3aMELLEHHOTO
Tonnuea. Kpome Toro, yrnepoa, cogepxawiuiica B AC, MOXET MMeTb MCKOMaeMoe MPOUCXOXKAEeHUE U/unu npo-
ucxoxaeHue uz buomaccel. Kak ynommHanock Beilwe, ucnons3oeaHue AT u AC B LeMeHTHOW MpOMbILUIIEH-
HOCTM 0OBLIYHO MPUMBOAUT K CcOoKpalleHWo BeIbpocos MM Ha ceankax u MycopocKuraTenbHbIX 3aBoaax, rae atu
OTXOAbl B NPOTMBHOM criydae 6binn 6bl yTunmauposaHbl. CoveTaHue npsiMoro Bo3gencTema Ha Bblbpock: [T
KOCBEHHOIO cokpalleHus BeibpocoB MM 1 3 dheKTUBHOCTA UCMONb30BaHWA pecypcoB AenaeT 3aMeHy Tpa-
OWLUMOHHbBIX NCKOMaeMbiX BUOoB Tonnuea Ha AT adhdekTuBHbIM cnocobom cokpalleHus rmobanbHbIX Belbpo-
cos [l

Bnarogaps meToguke, nNpuBeLEeHHOW B HACTOsILLEM MyHKTe, obecrne4ynBalOTCA MOMHOTA, TOYMHOCTb W
npo3paYyHoCcTb oT4eTHOCTW. Mpamele BeiGpockl M7 B pesynsrate cxuraHus nckonaemsix AT u AC Bcerga He-
obxoanmMo BKMNoYaTh B BanoOBble BbIOPOCEI OpraHM3auun B COOTBETCTBUM € 7.6. HacTtoswwmin ctaHgapT obe-
crne4ymBaeT OCHOBY 4SSl OTYETHOCTM TaKKe O KOCBEHHbIX COKpaleHusix Bbibpocos M, JOCTUTHYTBIX 3a cyeT
MNCNOMb30BaHUS ansTepHaTUBHbLIX BUOOB Tonnuea. KocBeHHble cokpalleHus Belbpocos NI Ha ceankax n my-
COpPOCKMUraTernbHbIX 3aBOAaX YYUTLIBAKT MYyTEM BbIYMTAHWS U3 BanoBblx Beibpocos NI oT cxuraHus uckonae-
MOW COCTaBMNAKLEN anbTepHaTUBHbLIX BUOOB TOMNMMBA.

TpeboBaHUA K OTYETHOCTU B OTHOLUEHWM YNCTLIX BbIOpOoCcoB npueegeHsl B 10.2.

5.5.3 KocBeHHble cOKpalleHua BbiOpocoB

5.5.3.1 YTunusauusa cbpocHoro Tenna

HekoTopble LeMEeHTHbIe 3aBoabl SKCMOPTUPYIOT cOpOCHOEe TENMNOo BHELHWMM NoTpebuTenam BMecTo Tpa-
OULNOHHBIX UCTOYHUKOB 3HEPruM (CM. pUcyHok 2). Mo aHanorum ¢ KocBeHHbIMKU adpdpekTamu, CBA3AHHBIMU C
WMCMNONb30BaHWEM anbTepHaTUBHbBIX BUAOB TOMMAMBA, LEMEHTHasA opraHu3auusa MOXeT Y4YUTblBaTb KOCBEHHOE
cokpaleHne Boibpocos [NI7 B pe3ynsraTe Takoro skcrnopTta cbpocHoro Tenna.

Takum 0Bpa3oM, HACTOALMIA cTaHgapT NpeanaraeT BO3AMOXHOCTb 4OOPOBONbHO coobLaTs 06 Mcnonb-
30BaHMM cOpPOCHOro Tenna Ha 3aBofe (HanpuMep, 4N CYLWKM CbipbeBOW CMecK unu wnaka nubo ons npomns-
BOACTBa aneKkTpoaHeprun), 4tobbl obecnevnTs 06bEKTMBHOE CpaBHEHWE MeXAy 3aBOgaMM, SKCMNOPTUPRYIOLLM-
MW TENmo, 1 3aBo4amMun, NCNONb3YILWMMIN TENMNO BHYTPWU. 3TO TpebyeT 4ONONHUTENBHBLIX pacHeToB, NPUHUMAaS
BO BHUMaHWe 3HEPrui OTXOAO0B, UCMOMb3yeMyH TONMbKO ANs MPOU3BOACTBa Kn My LieMeHTa, v oOLWui NOTOK
sHepruu, [x/rog. OT4eTHOCTL ABNAETCA 4OOPOBONLHON.

5.5.3.2 Kpome Toro, B cny4ae BbIpaboTKW 3NeKTpo3Heprun 3a cyeT cbpocHoro Tenna noboe gonon-
HUTenbHoe TOMMKWBO, UCMOoNb3yeMoe B NeYHOW cMcTeMe, YYUThIBAKT Kak nevyHoe TOMMUBO, CredoBaTerbHo,
BbIDpOCHl cuUTalOT NpsMbIMU Bbibpocamu M M3 nevyHoin cucTembl. [nA npegocTtaBneHusa 6onee nogpobHon
WHOpMaLWK B HAcTOsILLEM CTaHOapTe NpOBOAMTCS pasnuune Mexay pekynepauuein cbpocHoro Tenna v oT-
OenbHOW cOBCTBEHHOM reHepaLuK anekTpo3Heprin. B niobom cnyyae npu nogadve 3asBneHUs B cBoeil 0obpo-
BOMbHOW OTYETHOCTK NPeanpuATUAM HeobXxo4MMO yYnTbIBaTb, 4EACTBUTENBHO NU UX AeNCTBUA cnocobeTByOT
rnobanesHoMYy cokpalleHuto Beibpocoe MNIM unu npoctoMy NepepacnpeaeneHnio BeIBpocoB Mexay pasnuyHbl-
MUK cyBbekTamu.
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1 — Heo4MUEeHHbIN ras u3 TennoobmeHHuka; 2 — bannac bownepa TennoobmexHuka; 3 — bannac bornepa xonogunsHuka, 4 —
OTXOAALUMIA BO3OYX XONOAWMbHUKA; 5 — hUNETP BEHTUNATOPA XONOAUMNBHKUKA; 6 — KNWHKEPHBIW XONOAUMNbHWUK; 7 — BpallaroLwasncs nevb;
8 — TpeTuyHbIV Bo3ayxoBod; 9 — BaliHa KoHAWUMoHUpoBaHus; 10 — BaluHa TennoobmeHHuka; 17 — Gornep TennoobmeHHuka; 12 — Ha
nomorn ceipes; 13— TypbuHa; 14 — reHepatop; 15 — rpagvpHs; 16 — koHaeHcarop; 17 — Gonnep xonogunbHuka; 18 — neineynosutens

PucyHok 2 — Cxema npvmMeHeHWs yTunmsaumn cbpocHoro Tenna v BelpaboTku 3neKTpoaHeprum
B NpoM3BOACTBE LemeHTa (cMm. [1]).

6 MpaHWUbI MHBEHTapU3aUUM BbIGPOCOB NapHUKOBLIX ra3oB

6.1 O6bwume nonoxeHunA

Onpe,u,eneHMe COOTBETCTBYHOLNX rpaHNL, ABNAETCA OHOW M3 KMNIOYEBLIX 3a4a4 B npouecce MHBeHTapn-
3auunn EbIGDOCOB.

6.2 MNpaHWMLbI OTHETHOCTHU

[paHWLbl OTYETHOCTM OTHOCAT K TUMaM UCTOMHMKOB, OXBa4YeHHbLIX MHBEeHTapusauuei. Kniovesoe pasnu-
Yne Mexay NpsAMbIMU U KOCBEHHbIMM BeiDpocamu MMl

a) npsmble Bbibpock! MM no TOCT P NCO 14064-1—2021 [5.2.4, nepedncrieHne a)] — 31O BbIOpOCHI
M3 TEX MCTOYHWKOB, KOTOpbIE NPUHAAMNEXAT UMW KOHTPONMPYET opraHn3auns, npegocTasnsaowasn otyert. Ha-
npuMep, BbIOPOCHI OT CKUraHUs TONMMBA B LEMEHTHOWN NeYun SBRAKTCS NPAMbIMU BEIOpOCaMM opraHu3aumu,
BnagewLlleit (MM KOHTPONUpPYKLWLEeR) nedsld. B ux coctas BXomaT npsiMbie BoIGpPOCHI OT OOMONHWUTENBHOMO
MCMNONb30BaHUSI TONMWBA, HANPUMEP NPW CYLLKe CbipbEBOM CMECH UM TONNUBa, UNK NPKU COBCTBEHHON reHe-
pauun aNeKTPoIHepru,

6) kocBeHHble Bbibpockl M no TOCT P MCO 14064-1—2021 [5.2.4, nepeuuncneHusa b)—f)] — ato
BoIOpOCKHl, BO3HMKAKOLWME B pe3ynbTate AeATenbHOCTM NPeanpusiTusi, KOTOpoe NpefocTaBnsieT OTYET, HO
npoucxogsline M3 MCTOMHUKOB, HaxXOOsLMXCH B COBCTBEHHOCTM MMM Nog KOHTPOMEeM OpYroi opraHusa-
uun. B HacTosAlWweMm cTaHgapTe Haubonee 3Ha4YMMbIMU ABMAKTCS KOCBEHHLIE 3HepreTudeckune BbIOPOCHI
no MOCT P MCO 14064-1—2021 [5.2.4, nepeuncneHve b)] u Beibpockl MM 0T NokynHoro knWHkepa no
FOCT P NCO 14064-1—2021 [5.2.4, nepeuncrnieHue d)].

B pasgene 7 npvBeAeHbl NOgPODOHbIE YKasaHua No pasfMYyHbIM UCTOYHUKAM NpAMbIX BelOPOCOB, BO3HW-
KalLnx Ha ueMeHTHbIX 3aBogdax. KocseHHble BeiGpock! NI paccMoTpeHkl B pazgene 8.

MpeonpusaTUs JOMKHBI MCNOMNB30BaTh FPaHULbl OTYETHOCTK, YKasaHHble B Tabnuue 6, ansa onpegeneHns
Buibpocoe NI Ha uemeHTHoM 3aeofe. Jlioboe OTKNOHeHWe OT 3TUX rpaHuy creayeTt ukcmpoBaThk U 060CHO-
BbIBaTh.
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Tatnuua 6 — lpaHuubl oTY4eTHOCTK (CM. [1])

Mo MOCT P
3tan obpaboTkn MCO 14064-1—2021 [NpuMeHeHne B HACTOSLWEM CTaHaapTe
(5.2.4)
Hobb4a chipea a) Ha: onsa kapbepoB, NpUHAANEXaLWMUX, KOHTPONMMPYEMbIX
WINK YNpaBnsgeMbiX OpraH13aLuamMu.
d) HeT: ona kapbepoB, He NpUHaANexallMx opraHn3auum
[NepeBozka chipba a) Oa: ana rpy3oBeiX aBToMObBUNen, NnpuHagnexallmx opra-
HU3aLUN.
c) HeT: ans rpysoBbiXx aBTomMobunen, He npuHagnexalymx
opraHv3sauum
CyLuKa cblpbs a) [a
MameneyeHve colpba a) Oa
[logroToBka TONNMBa Ha 3aBoge a) Oa
MogroToBka ToONnNWBEa BHe 3aBoaa a) [a: onsa ycTaHoBOK, NpUHaANeXallmx opraHu3aumm.
d) HeT: ona ycTaHOBOK, He NpUHaanexalnx opraH1u3aumm
Tonnueo ANsA Neyu a) Ha
HeneyHoe ToNNKBO (Chbipbe, TOMMWUBO) a) Oa
TpaHcnopTupoBaHue Tonnuea a) Ha: anda rpy3oBbix aBToMOGUNEN, NpUHAANexXaLlMx opra-
HU3aLUN.
c) HeT: gns rpy3oBbiXx aBTOMOOMMER, He NpUHaZnexalmx
opraHvsaumm
LM = BN w/vunu neink 13 uUnNsTpoB a) [a
HekapboHusayna/kansUMHUpOBaHeE a) Oa
MokynHon Kn d) [a, HeoBxoauMo BKMKOYWUTE B WMHAMKATUBHLIE yAENbHbIE
nokasaTenu BeIGpOCOB NPOM3BOACTBA LEMEHTA
MokynHOM ueMeHT d) [a: HeoBxoQMMOo BKMIOYNTL MHAWKATUBHbIE YAErbHbIE MNo-
KasaTenu BbIOPOCOB NPOW3BOACTRA LIEMEHTA
MokynHown npengapuTensHo obpabo- d) [a: Heo®xoouMO BKMKOYUTL B WMHAMKATUBHbIE yAerbHble
TaHHbIi MK nokaszaTenu BelOpocoB NPOM3BOACTBA LEMEHTa
CyLKa KOMMNOHEHTOB LeMeHTa a) Oa
[Nomon uemeHTa b) Oa
YnakoBKa 1 oTrpaeka b) Oa
TpaHcnopT Ans oTnpaBku a) [a: ona rpy3oBLIX aBTOMODOMMNEN, NpUHaanexawmx opra-
HU3aLUN.
c) HeT: ansi rpy3oBbiX aBToMobunen, He npuHagnexalymx
opraHv3auum
[MoTpebneHwe anekTpoaHeprun AOns b) Ha
BCEro NpoM3BOACTBEHHOMO NpoLecca
CobcTBeHHas reHepauus 3rekTpo- a) Oa
3aHEeprum
Pekynepauusa cbpocHoro Tenna a) Oa
O6orpeB 1 oxnaxgeHue NnoMeLleHni a) Het
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OkoHyaHue mabnuuskl 6

Mo MOCT P
OT1an obpaboTku MCO 14064-1—2021 [MpumeHeHWe B HacTosiLem cTasaapTe
(5.2.4)
MoBunbHbIA TpaHCNOPT Ha 3aBode a) 1 — pa: ansa asTomoBbunein, NpuHaaneXalero opraH1aa-
L.
c) 3 — HeT: aBTOMOBMNEN, He NpuHaanexallero opraHmaa-
Lum
M3ameHeHuWs 3anacos a), b),c)und) Oa: ons pacyeta/KrNa

6.3 OpraHu3auMOHHbIe FrPpaHnLbl

6.3.1 O6LwWmMe NnonoxeHns

OpraHusaunoHHble TpaHuLbl ONpeaensioT, Kakue YacTh opraHusauunu, Hanpumep: onepauun B NonHoM
CODCTBEHHOCTM, COBMECTHbIE MPeanpusTUs, JoYepHUe CTPYKTYPbl, BKIHYEHbl B MHBEHTApU3auuio M Kakum
0bOpa3omM OCyLUeCcTBAT KOHCONMMAau o BeiIOpoCOB aTuX CyObeKkToB. HacToswmia cTaHg4apT COaepMT MeTo-
OWYeckne pekoMeHgaumMm No OpraHn3auMoHHLIM rpaHnLam.

6.3.2 PaccmaTpuBaemMble YCTaHOBKMU

Buibpoce! NN Bo3HMKAKT B pe3ynsraTe He TonbKo paboThl Neyn, HO W MpeflecTBYHLNX U NOCnenyo-
LMX npoueccoB, ocobeHHo npu paboTe B Kapbepax U (KOCBEHHO) Npy noMorne uemeHTa. 3Th 06bekTbl MOryT
OblTb pacnofioXkKeHbl Ha 3HaYWTENbHOM pPacCTOAHWW APYr OT gpyra. Kpome Toro, kapbepamu, ne4yamm 1 no-
MOINbHLIMW CTAHUWAMMK MHOTAA YNpasnsaoT pUAUNYeckue nuua.

OT4eTHOCTb B COOTBETCTBMM C HACTOALLMM CTaHAAPTOM OOMKHA OXBaTbiBaTb OCHOBHbIE NPAMbIE W KOC-
BeHHble Bbibpockl 17, cBsi3aHHble C NPOM3BOACTBOM LleMeHTa, B COOTBETCTBMM ¢ pazgenamun 7, 8 n 10. 31K Bbi-
Bpockl BKNOYALOT Takke BbiBpoChkl, CBA3aHHbIE ¢ noTpebneHnem Tonnnea U 3NeKTPO3IHEPTM BBEPX U BHU3 MO
Luenoyke. B 4acTHOCTU, UEMEHTHbIE NpeanpUATUS OOMKHbI BKMOYaTb B CBOK OTYETHOCTb clefyrowmne BUabl
OesATernbHOCTU B TON Mepe, B KAKOW OHW KOHTPONUPYOT UMK BnageT onpefeneHHbIMW YCTaHOBKaMK B COOT-
BETCTBUM C 6.3.3:

a) npowuaBoncTeo Kn, Bknoyasa [obbivy v NOAroTOBKY ChIpbS;

6) nogrotoBka unu nepepaboTka TONNMBA UMW ankTEPHATMBHONO Chipbs (Hanpumep, 30Mbl yHOCa WMn
OOMEHHOrO LUnaka) Ha cOBCTBEHHbIX YCTaHOBKaX;

B) usmenvyeHne Kn n gobasok kK 6eToHy, Hanpumep LWakK, Kak Ha MHTerpUpoBaHHbIX LIEMEHTHbBIX 3aBO-
0ax, Tak 1 Ha OTAENbHbIX CTAHUMAX NOMONa;

r) OOMOMHUTENbHOE UCMOoNb30BaHUe TONNNBa 417 cODCTBEHHOM reHepaLnn aneKkTpPoIHepru.

Mpu HeobxognMocTK MOryT ObiTb NMPOBEAEHbI OTAENbHbIE MHBEHTapM3aLUun, HanpuMep: ecnu obbeKTbl
reorpadouyeckn pasHeceHsl UK UX yrnpasneHne ocyLLecTBNAKT OTAeNbHbIE onepaTopbl. [ocneacTBUSA TaKoro
pasgeneHus byoyT HEATPanu3oBaHbl, KOraa BbIBpOCk KOHCONMUANPYHTCS HA YPOBHE OPraHn3aLumy Unu rpynnbl
(cm. Takke 6.3.4 oTHocuUTENbLHO NepeHoca Kn BHyTpW opraHusauum).

6.3.3 OnepauMOHHbLIA KOHTPONb WU KPUTEPUHU

OnpegeneHb! TpyM MeToaa KoHconuaauum Beibpocos M7 B LeMEeHTHOW NPOMbILLNEHHOCTH ANA npeanpu-
ATWIA, UMetoLWnx Dolee ogHOro 3aBofda (CM. PUCYHOK 3):

- cOorfacHo nogxoay, OCHOBAHHOMY Ha JOMIEBOM Y4YacTUW, OpraHu3aunst KOHCONMANPYeET CBOW BbIOPOCHI
Ml B cCOOTBETCTBMM C (MPONOPLUWOHANbHOW) JONEeR y4acTusa B KaX40M onepauuu, T. e. fonei cobCTBEHHOCTU.
B kadecTBe ucknYeHns BbIBpOCH HE KOHCONUAUPYKTCA AN BNOXEHWA B OCHOBHbIE CpeACcTBa, korga opra-
HU3auWs BnageeT Nulb HeBONbLIOK YacTb 0BLLMX akuMiA NPeanpuaTMS M HE OKa3biBAET HU 3HAYUTENbHOMO
BNUSIHUSA, HN OMHAHCOBOTO KOHTPOMS;

- (PpMHaHCOBLIN KOHTPOMb ONpefenseTca Kak cnocobOHOCTb OpraHM3auun HanpaensTb (OUHAHCOBYIO U
onepauWoHHYO NOMUTUKK C LEenbio NoyYeHNna 3KOHOMWYECKUX BbIFOL OT ee AeATenbHocTW. Hanpumep, du-
HaHCOBbLIA KOHTPOMb 0OLIYHO CYLLECTBYET, ECMN OpraHn3auunsa MMeeT Npaso Ha B0MbLIMHCTBO BbIrOA OT onepa-
LWKW UMK ecnu OHa coxpaHseT 3a cobon BoNbLWIMHCTBO PUCKOB W NPEUMYLLECTB OT BNaJeHUst akTuBamu.

Mpw Takom nogxone npeanpuaTua koHconuaupyT 100 % BeiBpocoB Tex onepauui, Hag KOTOPbIMWU Y
HUX uMeeTcs (PMHaHCOBbLIWM KOHTPOMb. B BMae UCKNKYeHMs KOHCoNMaalUusa B COOTBETCTBMI C AOMNEN KanuTana
TpebyeTcsa Ans COBMECTHbIX MPeanpyUaTUiA, B KOTOPbIX MapTHEPbLI MMEKT COBMECTHbI (DMHAHCOBLIA KOHTPOIb;

- OMEepauUVOHHbIA KOHTPONb ONpPeaensieTcs Kak nonHoe NpaBo opraHn3auuy BHeOpSATb W peanu3oBbl-
BaTb CBOK OMepaLMOHHYK NONUTUMKY B NPOLEecce 3Kcnnyataumi. 3TOT KpUTepuii 0BbIYHO BbINOMHAETCA, ecnu
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opraHusauus aBnseTcsa onepaTtopoM obbekTa, T. e. MMEeT NMULEH3MI0 Ha aKcnnyaTtauuio. [Npu TakoM nogxoge
npeanpuatns koHconuanpyoT 100 % BbIBpOCOB OT Tex onepauunin, Haa KOTOPbLIMW OHW OCYLLECTBIIAKT onepa-
LIMOHHBIA KOHTpOnb. B BUOE MCKNOYeHNs KOHCoNMuAauus B COOTBETCTBMM C JONer Kanutana Tpebyetca ang
COBMECTHbIX NpeanpuATUIA, B KOTOPLIX NAapTHEPLI UMEKT COBMECTHLIN 0NepaLMOHHBIN KOHTPOSb.
Mpeonpuatuam criegyer yKkasbliBaTb B OTYETE NPUMEHAEMYO MeTOAUKY cornacHo [8], [9].

/\

KoHconunagaunsa KoHconuagauus
ANS Aonu B KanuTane [Nsi KOHTPONS

/\

duHaHCcoBbIN OnepaunoHHbIA
KOHTPOIb KOHTpOrb
MponopuKoHansHo 100 % 100 %

| | |

Wckntoverue: WcknioyeHne: nponopunoHansHas fons B cobCcTBeHHOM
KanuTane, ecnv (hMHaHCOBLIN/ONepPaLUOHHBIN KOHTPOMb
0 % ans nonw BNOXeHUs B OCHOBHON KanuTan COBMECTHbINA

PucyHok 3 — BapwaHTel koHconuaauumu Beibpocos

LlemeHTHbIE NpeanpuATUA OOMKHbI KOHCONWANPOBATLCH, B MEPBYI0 o4epeb, N0 KPUTEPUIO OnepaunoH-
HOroO KOHTPONS, @ BO BTOPYH — MO KPpUTEPUIO COBCTBEHHOCTM B TOM CIyyae, ecnun onepaLyoHHbIi KOHTPOIb
4YEeTKO He 3aKpenrieH 3a OgHUM KPUOUYECKUM TTULIOM.

6.3.4 BHyTpeHHee nepemMelleHUe KNUHKepa, ueMmeHTa u MK

MHorune uemeHTHble NpegnpuATUa nepemMeltatoT Gonblirve obbembl K, uemeHTa n MK, Takux kak wwinak
UMK 30Ma yHoca, Mexay pasnuyHbiMK 3aBodaMu U yCcTaHOBKaMK rnomona. MNepefaHHble maTepuarnsl nepepa-
BaTeiBalOT B Apyrve NpoayKThl, TAKME Kak HU3KOKIUHKEPHbIE LEMEHTbI, U, TaKMM 0Bpa3oM, oKasbiBaKT Bruvs-
Hue Ha Kn/uemeHT-chakTop NpMHUMaloLLEero 3aBoga. B atux cnyvaax BO3HMKAET pyCK ABOMHOMO y4yeTa.

MpegnpuaTua gomkHbl obecneynTb, YTOOLI MX METOAbl pacyeTa U OTYETHOCTW COOTBETCTBOBANN HIDKE-
npuveBegeHHbIM MeTogam ANA YPOBHA 3aBoda W NpeanpusTus.

Ha ypoBHe npeanpuaTns Heobxogmmo coobluaTtk 0 BHYTpeHHeM nepemelleHnn Kn (mepemelleHue BHY-
TPW OOHOW OpraHu3auun, Nc Ana NOAyYeHHOro U MUHYC ANA OTNpaBneHHoro KnuHkepa). Kn, nepemellae-
MblA BHYTPW NPeanpUATUA B KA4eCTBe MHIPEedUeHTa LUeMeHTa, CnefyeT oTpaxkarb TONMbKO B TOM criyvae, ecnu
3aBOJ Nony4aeT LUeMeHT OT OpYroro 3aBofa B pamkax TOW e opraHusauun u nepepabartbiBaeT ero B opyron
Tun uemeHTa. KonuyectBo Kn crnegyeT paccunTeiBaTh, HAMPUMeEP UCXOASA U3 COOTHOLLEHUS KIMUHKED/LeMEHT
nepemMellaemoro LueMeHTa. KnmHkep Kak KOMMOHEHT LeMeHTa, 3aKynaemoro y ApyrMx NpeanpusaTuii (BHeLWHsSA
nepegaya KIuHKepa), KOTOPbIA MUCNOMNb3YT ONS CMELIMBAHUSA, CNefyeT YKasblBaTbk Kak npuobpeteHHbin Kn.
Pacuyet obulero konvyecTBa nspacxogosanHoro Kn npueegeH B Tabnuue 7.

Tabnuua 7 — PacyeT obLuero U3pacxogoBaHHOIO KNMHKepa

12

s e o il KommeHTtapwmia
pacyeta pacyeta
KN cons, tot Motpebnsaemblit Kn
+ Knpmd [Npouzeoacteo Kn
*+ Knpyrch MpuobpeTerHsIi Kn
1 Mpopaeaembli Kn
o Kﬂsfock,S, 3anac Kn Ha Ha4yarno oT4YeTHOro nepuoga
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P | (e
— KNgtock e Ocratok Kn Ha KoHeLl oT4eTHOro nepvoga
# Knm,,p‘_,-nr BHyTpeHHWI umnopT Kn
— Kngyp int BHyTpeHHWiA akcnopT Kn
*+ KNimp, cem KnuHKep 13 NOKyMHOro LemeHTa
anmp!cem = KnuHkep 13 nokynHoro uemeHTa
cem;.., WMmnopt uementa, T
. RKH,Cem CooTtHolueHue Kn/uemeHT, %

Ha ypoBHe opraHv3auun BHYTPEHHWE nepeBo3kn Kn cyMMUpyoT ansi NpoBepKK, Npu 3TOM CyMMa BHY-
TPEHHEro MMMNopTa ¥ BHYTPEHHEro 3KCnopTa OoMmKHa ObiTe paBHa Hymo. K OT BHYTPEHHMX Neperpysok Le-
MEHTa yKkasblBaloT kak cymmMy Kn Bcex 3aBofoB. PacyeT obLiero konuyectea napacxogosaHHoro Kn npuseaeH
B Tabnuue 8.

Tabnuya 8 — Pacuet obuwero notpebnexnna Kn (ypoBeHb opraHmMsauun)

Pesynerat Cnaraemoe KoMMeHTapuii
pacueta pacuyeTta
Kncons,foi‘,OL = Obuwee notpebnexve Kn (ypoBeHb opraHmusauun)
3, KNy ogn Kn npovaseneHHbIid, 3aBoa A ... 3aBof n
2 Knpurch,n Kn nprobpeTeHHbIi, 3aBof4 A ... Ha 3aBoae n
=K godn Kn npogaHHbii, 3aBogd A ... 3aBog n
T 4 - 3anac Kn Ha Havyano oTyeTHOro nepuoaa, 3asog A ... 3aBog n
=3 _Kn Octatok Kn Ha KoHeL oT4eTHoro nepuoga, 3asog A ... 3aeoq n
n * 'stock,e,n
+Znanmp it BHyTpeHHuin umnopT Kn, 3aBog A ... 3aBog n
_ZnKnexp,mt,n BHyTpeHHuI akcnopT Kn, 3asog A ... 3aBog n
+2 KMo, com,n Kn 13 nokynHoro uemeHTa, 3asod A ... 3aBof 1
T ) T R— Kn npv BHyTpeHHEM TpaHCMopTUPOBaHUK LieMeHTa, 3aBog A ... 3asog n
Kneons,tot oL = O6uwee notpebneHue Kn (ypoBeHb opraHusaunm)
T MotpebnenHue Kn, zasog A ... 3aBoa n
= KNnc comn Kn npu BHyTpeHHeM TpaHCMopTUPOBaHWK 3aBOAA LeMeHTa A ... 3aBoa n

Konuuectso akcnoptupyemoro MK HeoGxoaumo oToBpaxaTb Kak MoMmoXKUTENnsHOoe 3HauveHue, o3Hada-
ljolee, 4YTo 3aBOA NpoaaeT/akcnoptupyet. [ns OTYETHOCTU HEe MMEEeT 3HAYeHWs, UCMOMb3YyKTCA N peanu-
30BaHHbIe/aKkcnopTUpoBaHHbie MK B ueMeHTe unu GetoHe. OfHaKo KONMUYECTBO M3PacxoOoBaHHOMO Npeasa-
puTensHo obpabotanHoro MK He crnegyer paccmaTtpyBaTh B KONWYECTBE NPOAYKUMW HA OCHOBE LEMEHTHbBIX
COCTaBMNAWLLMX B Criydae ee NOCTYNNeHUsa ¢ ApYroro NpeanpusaTus (He3asBMcUMO OT NPWHAAMENKHOCTU K onpe-
AENneHHOoN opraHnsaunm).

Ha ypoBHe opraHuszauum obuime nepesoabl MK cyMMUpYHOT Kak CYMMY BCEX 3aBOAO0B. YYeT BHYTPEHHUX
nepemeLleHnid HeobxodMM ANs aHanusa nokasatenei adpeKkTUBHOCTA HA YPOBHE NpeanpuaTus.
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7 MpsAMbie BbIOPOCHI NAPHMKOBLIX ra3oB U UX onpeaeneHue

7.1 O6wuMe nonoxeHunA

MpamMble Beibpock! M7 — 3T0 BLIOPOCH! M3 UCTOYHWMKOB paccMaTpuBaemoro npeanpuatus. Ha uemeHT-
HbIX 3aBogax npsiMblie BolOpockl M7 MOryT NPOMCX0OUTb U3 CreayoLWmuX UCTOHHNKOB:
a) pekapboHu3auusi/kanbUMHUpOBaHWe KapboHaToB W CXWraHwe OpraHWMYeckoro yrnepoga, cojepxa-
LLIerocsi B CbipbEBOI CMECH;
6) cKMraHve nNeYHoro TONMUBAa, CBA3AHHOMO C NPOM3BOACTBOM Kni:
1) ckuraHme 0ObIMHOMO MCKOMAeMOro NeYHOro TonnuBea,
2) cxuraHue anbTepHaTVBHOMO MCKOMaeMoro NeYHoro ToNAvWBa W CMeLLaHHOro TONMyBa C CoAepKa-
HWemM BroreHHoro yrnepoga,
3) cxkwuraHme Buomacchl U BuoXMOKOCTER (BKHOYas oTxoabl Buomaccsl);
B) CXWraHWe HerneYyHoro Tonnuea:
1) cxuraHue oBbIMHOTO MCKOMAEMOro TONMMBa,
2) cxuraHve anbTepHaTUMBHBIX MCKONaeMblX BUAOB TONMMBA U CMecen TONNMUB ¢ codepXaHuem Ouo-
reHHOro yrnepoga,
3) cxuraHme duomacchl 1 OnoxKMgKocTen (BKMYaa oTXxoabl bromaccsl);
r) cKuraHue Tonnuea Ansi co6CTBEHHON reHepaunn aneKkTPoIHEepPru;
A) CKWraHve yrnepoga, cogepallerocs B 00e3BoXeHHOM Ocagke nocrne O4MCTKU CTOYHBIX BOA.
B tabnuue 9 n Tabnuue 10 06006WeHbl 3a4eMCTBOBaHHbIE NapamMeTpbl U NpeanaraeMblie UCTOYHUKW OaH-
HbIX. Kak npasuno, npegnpuatusaM pekoMeHayeTca n3amepsiTe HeobXogMMele NapameTpbl HA YPOBHE Npegnpu-
ATMA. Ecnv gaHHbIe NO KOHKPETHOMY 3aBody WIW OpraHu3auuu HedOoCTYMHbI, credyeT UCMonb30BaTh PeKo-
MeHOyeMble MexayHapoaHble Ko3ddUUMeHTEI NO yMondYaHuw. [pyrue daktopsl Mo yMonyaHuto (Hanpumep,
HauWoHanbHble) MOTyT DbITb NPEANOYTUTENbHEE MEXOYHAPOAHbLIX 3HAYEHMA MO YMONMYaHWIO, ECMM OHK CYU-
TakTCcs HagexHbiMK 1 Bonee noaxogAawmMMK. B cnegyrowmx pasgenax npuBedeHbl pekomMeHaaunn no sbibopy
PasnuyHbIX MeToAoB 0T4eTHOCTH 0 Bbibpocax CO, Npu KanbUWHMPOBAHWK CbipbA.

Tadnuua 9 — Boibpockl CO, OT Cbipbsa: METOAbLI, OCHOBaHHLIE Ha BBOAE ChipbeBoi cMeck (A1, A2)

PekoMeHayeEMbIR MCTOYHUK

KomnoHeHTbl BeiGpocos MapameTpbl EouHnubl napameTpos (cm. [2])

Beibpockl CO, OT ChipbsA: METOAbI, OCHOBAHHbLIE HAa BBOJE ChipbeBO cMmeck (A1, A2)

OexapboHunzauuna/kansumHupoBaHue | Notpebnennas cblpbeBas T PaccumnTbiBalOT Unu name-
CbIpbsi, pacxoayemMoro Ha Npou3BOACTBO | CMeChb PAKOT Ha YPOBHE 3aBoda
Kn

[Nopaya B nevb

Beibpockl CO, Ha ocHoBe co- | Maccosaa | OnpedenslT Ha ypoBHe

aepkaHua obliero yrnepoaa B nons 3aBoga
MbINA UNX NOTEPU MPU KanbLUn-
HUPOBaHUM
Monpaeka Ha BO3BpaT Mblnx — Maccosass | PaccunTelBaOT MNU name-
nons pAIT Ha YPOBHE 3aBoga
HexapboHunzaynsa/kanbynHnposaHue | MNeiNb Ha BbIXO4E W3 Meyu, mc- T V13MepsT Ha ypoBHe 3a-
NbInn kntovasn bl BOAAa

Beibpocel CO, Ha ocHoBe co- | Maccosas | MamepawT Ha ypoeHe 3a-

JepxaHus obliero yrnepona B nonsi BOAa

MbIIW UMW NOTEPU MPK KanbLn-

HUpPOBAHWUM
MoapobHbIn MeToq Beoga (A2)
Yactuunasa pgekapboHusauus/kanbuuHu- | BI1, noctynarowas vua nevyHon T VIamepsioT Ha ypoOBHe 3a-
poBaHue BI1 cUCTEMBI Boda

Beibpocel CO, ot obuyero yrme- | Maccosas
poga B Bl oons
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KomMnoHeHTh! BeIGpocoB

MapameTpbl

EanHuubl

PekomeHayembln MCTOMHUK
napameTtpoe (cM. [2])

HOE B LWUXTY

[lononHuTensHoe chipbe, He BKIHYEH-

[lononHuUTenbLHOe Chipbe

M3amepsiloT Ha ypoBHe 3a-

Buibpocel CO,

cbipbe

oT obuwero
yrnepoga B OOMNOMHUTENBHOM

Maccoeas
pons

BoOa

Tabnuua 10 — lMapaMeTpbl 1 NpeAnaraemMble UCTOYHWKKM AaHHbBIX AN pacyeTa NpsaMbix Beibpocos CO, 1 koadduLm-
eHToB Bhibpocos CO, no ymonuaHuio Ans Tonnmea

PekomeHayeMbIi MCTOHHMK

npumMep, B COcTaee mu-
HUCTBLIX MUHEPArOB)

KomnoHeHT Bpocol MapawmeTt E
M bl BbIDpOCOB pameTpsbl AVHWLBI napamerpoe (cv. [2])
Bribpockl CO, 13 CbipbsA: METOAbI, OCHOBaHHBIE Ha BbiXxoae KnvHkepa (B1, B2)
KanbuwHMpoBaHue chipbs, pacxogy- | Mpouasoacteo Kn T MamepsoT Ha ypoBHE 3aBoa
eMOoro Ha npom3eoacTeo Kn
KoadhdmumueHt BbIGpO- kr CO,/T Kn Mo ymonuaHuio paBHO 525 wnu
coB CO, ana Kn Tak, Kak paccyutaHo B AeTalb-
HOM MeTofe BbiBoda (B2)
[ekapboHunzaumsa/kansuvHupoeaHue | Meinek Ha Bbixoge w3 T MamepsiloT Ha ypoBHE 3aBoaa
NI neyu
KoachcbmumeHT BbIOPO- kr CO,/T Kn Mo ymonuyaHuto paBHO 525 wnu
cos CO, ana Kn Tak, Kak paccyutaHo B AeTalb-
HOM MeTofe BbiBoga (B2)
CteneHb KanbuuHMpo- | lNMpokaneHHas | M3amepsoT Ha ypoBHe 3aBoga
BaHWUs NbInu bpakuus
OpraHuyeckuii yrnepon B Chipbe [MpouaBeneHHbIn Kn TKn
COoOTHOLWIEHME  CbIpbe- T/TKn Mo ymonuanuwo = 1,55; moxer
Basa cmeck: Kn KOpPPEKTUPOBATLCSA NOL MECTHLIE
yCrnoBus
Hons OQY B cbipbeBoi Maccoeasa Mo ymonuanuio = 0,2 %; moxer
cMecu nonsa KOpPPEKTUPOBATLCSA NOL MECTHbIE
ycrnoBusi
[nsa nogpobHoro meTofa BriBoga (B2)
[exapboHuzauua/kansunHnposanune | CaO + MgO B Kn MaccoBas M3mepstoT Ha ypoBHe 3aBoaa
CbIPLEBOW CMecH, pacxogyemoW Ha nons
NMPOW3BOACTBO KNUHKepa
Koppektupoeka koadpcpuumerTa Bel- | CaO + MgO w3 Hekap-
Bpocos CO, Ans kKNuHKepa BoHATHBIX  MCTOYHUKOB
chipbA
MNoTpebnsemoe chipbe T
VCTOYHUK  cunukaToB Maccosas MamepeHo Ha ypoBHe 3aBoaa
Ca + Mg B cbipbe (Ha- nons (Hanpumep, C NOMOLULID KOMU-

YECTBEHHOM peHTreHoasoBoro
aHanu3a ¢ yTo4HeHuem no Put-
Bernbay)

GostExpert.ru

https://GostExpert.ru/gost/gost-71098-2023

15


https://gostexpert.ru?utm_source=pdf&utm_medium=67907
https://gostexpert.ru/gost/gost-71098-2023?utm_source=pdf&utm_medium=67907&utm_term=page

rOCT P 71098—2023

OkoH4YaHue mabnuubi 10

PekomeHayemblin UCTOMHUK

Tonnuea (uckonaemble AT) U cme-

KomnoHeHThl BeIGpocoB MapameTpol EauHuugl napameTpos (cM. [2])
BeiGpockl CO, OT NEYHOTO M HEMEYHOTO CKMraHWs TonnMea
OBblYHbIE MCKomnaemble euabl | MNoTpebneHne Tonnuea T M3amepstoT Ha ypoBHe 3aBoda
Tonnuea
HTC [x/T TOnnuea
KoathdmumeHT BbIGPO- TCOL/TMx IPCC/CSI/HaunoHansHble  3Ha-
coB Tonnuea YEHUNA MO YMOMYaHWUIO UMK M3Me-
peHus Ha ypoBHe 3aBoda
AnbTepHaTuBHbIE UcKkonaemble Buabl | MNoTpebneHue Tonnuea T M3amepsatoT Ha ypoBHE 3aBoaa

(Bnomacca AT)

LaHHbIe B1ObI TONNUBA Huawaa TC [Ox/T Tonnuea
KoathdmumeHT BbIGPO- TCOL/Tx IPCC/CSl/HaumoHanbHble  3Ha-
coB Tonnuea YEHUA MO YMOMYAHWUIO UMK M3Me-
peHUst Ha ypoBHe 3aBo[
CopepxaHne BUuoreHHo- Maccoeas
ro yrnepoga gons
buomacca wun xmugkoe 6Guotonnmeo | lMNoTpebGneHwe Tonnuea i MamepeHre Ha ypoBHe 3aBofa

Hwnawaa TC /T TONnuea
KoadhdumumeHT BbIBpO- TCO,/MOx IPCC/CSl/HaumoHanbHble  3Ha-
coB TOnnuea YEHUS MO YMOMYaHUI0 UMK n3me-

PeHWA Ha ypoBHEe 3aBoda

CKnMraHve CTOYHbIX BO, — — KonuuecTseHHas oueHka CO, He

TpebyeTca

7.2 Bbibpockl CO, npu aekap6oHM3auMm/KanbLUMHMPOBaHUM ChIpbS

7.2.1 O6wmMe NnonoxeHUs

Hekapbonusauyua/kansunHmposaHne — 310 BbicBoboxaeHne CO, u3 kap6oHaTOB B NPOLIECCE BLICOKO-
TemnepatypHoin obpabotku MC no [10], [11]. Aekap6oHusauus/kansumHuposanue CO, Hanpamy ceBA3aHbl C
npounssoacTsoM Kn. Kpome Toro, gekapboHusauums/kanbymHmupoBaHue bl u ®I1 moxeTt 6biTb COOTBETCTBYHO-
wum uctouHukom CO,, Koraa Takas nbifb BbIBOAUTCSA U3 NMEYHON CUCTEeMbI ANs NPAMON Npoaaxu, AobasnexHus
B LEMEHT Unu Apyrue NpoayKThl UMK AN yTUNM3aUnn B KA4eCTBE OTXOL0B.

Ha pucyHke 4 npuBeneH npumep COOTBETCTBYIOLLMX MACcCOBBIX MOTOKOB B nNpoLecce npounssogcTaa K.

Ha yposHe 3aBoga Bbibpockl CO, npu 06xure MOXHO paccunTaTte AByMs crnocobamu: ncxoas us obbema
W cogepxaHus kapboHaToB B NoTpebneHHOM chipbe (MeTo BBOAA) MMM Ha OCHOBe 0bbema M cocTasa npouns-
BegeHHoro Kn (metog BbiBO4a) NMHOC Mblfb, BbiXxogsAwas n3 nedyv. Metoabl BBoAa W BbiBO4A 3KBMBASIEHTHBI.
HacToawmi ctaHOapT BKIKYAET onucaHme ABYX TMNOB Metoauk. [Npeanpustua moryT BeibpaTe MeToq BBOAA
Ha OCHOBeE ChIpbsl MM MeToq BbiBoAa Ha ocHoBe Kn. Beibop cnefyeT AenaTe B 3aBUCMMOCTM OT Hanun4ums agek-
BaTHbIX OAHHbLIX U MU3MEPEHWUIA MAacCOoBbIX MOTOKOB. KpoMe Toro, HacTOALWIA CTaHAAPT NO3BONAET ANS KaX40ro
Tvna NPUMEHsITL 4OCTYMHbLIA U NoapobHbIN MeTod. Beibop Mexay aTuMu MeToaamu 3aBMCHT Kak OT npeanona-
raemMoro MCnomnb30BaHUsA OTYETHOCTU, TaK M OT HanMuua gaHHbiX. [peanoyteHMe oTaaeTca geTanbHbIM MeTo-
4am OTHETHOCTW, eCnu faHHble, Heobxogumble ans Gonee geTanbHbiX METOA0B, MOTYT BbITh NPpeaoCcTaBneHbl
C [OCTaTOYHOW TOMHOCTBIO U B NPaKTUYECKM OCYLLEeCTBUMbIX Npeaenax.

B HacToslLeM cTaHgapTe MaccoBbIE MOTOKW U NapamMeTpbl Cbipbs, NeYHor 3arpyaku, LM (&M v BM) n Kn
OTHECEHbI K CYXOMY COCTOSIHUIO (BNaXHOCTb MeHee 1 %). OBbIMHO 0CTaTo4Has BNaXHOCTb 3TMX MaTepuanos
He3HauyuTenbHas, Koraa uaMepeHuna NpoBoaAT BO BpeMs Nogadm matepuana unm Tonnuea B NpoLecc.
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1 — useectHak CaCO,4, MgCO,; 2 — mnuHa, cnaded, npoune nctodHnkn Ca0, MgO, CaSi; 3 — ceipbe; 4 — nbinesol hunetp; 5 — CO,;

6 — nbink U3 hUNETPOB, NOCTYNALWANR U3 NeYHOW CUCTEMBI; 7 — BO3BpaTHas Mbifb; 8 — CbipbeBO MaTepuan neyv; 9 — TennoobmMeHHUK;

10 — 3ona yHoca gekap6oHuaaTopa; 171 — neub; 12— 3ona Tonnuea; 13— Kn; 14— BIM; 15 — gononHUTensHbIE ChipbeBble MaTepuans;
16 — peuupkynupyemas neifb; 17 — cunoc; 18 — ceipbeBas cMmeck; 19 — cbipseBas MensHuLUa

PucyHok 4 — MprMep MaccoBbeIx NOTOKOB B NpoLlecce npouasofcTea Kn Ha yctaHoBke no npouseoactBy Kn Bo
BpallarLencsa nevm ¢ LMKNOHHLIM TennoobmeHH1KoM, obopynoeaHHon unstpom gnsa cbopa nbinu,
W C peuunpKynaumnen nbinu

Beibpockl CO, oT gekapGoHU3auun/KanbLUMHWPOBAHUA OTHOCUTENbHO HeBOMbLUMX KONM4ecTs KapGo-
HaTOB B 30Mne TOMMWBa, 40OABNAEMON B CUCTEMY Neyu, cneayeT NONHOCTbI0 YYNThIBATh AMsl OTYETHOCTU NO
Boibpocam CO, ot Tonnuea. OBbi4HO 3T0 0becneyrBaeTca NyTem OnpeaeneHnst KoapULUMEHTOB BLIGPOCOB
CO, ansa Tonnuea Ha ocHoBe cofepxaHua OY B Tonnuee, KOTopoe BkoyaeT kak OO0Y, Tak u OHY. MaTtepua-
nbl C BBICOKMM cogepkaHvem kak OQY, Tak u OHY (Hanpumep, o6e3BOXeHHbIA 0CafoK CTOYHbIX BOA) MOXHO
paccMmaTpuBaTh Kak TOMIMMBO /UMW chipbeBol Matepuan. B niobom cnyyae HeobxognuMo y4UThIBATL MOMHbIE
BbiGpockl CO, B pesynbTate Ux ucnonb3osaHusA. Ha pucyHke 5 o6oblieHbl npeanaraemble MeTobl onpeae-
NEeHWst OCHOBHbIX UCTOYHMKOB CO, Npy OekapboHu3aunu/KanbuMHUPOBAHNN Chbipba.

7.2.2 MeTtopbl BBoga A1 n A2

7.2.2.1 Obwue nonoxeHus

MeToabl BBOAA OCHOBaHLI Ha onpeaeneHun KonnuyecTsa Chipbs, NoTpebnseMoro aAnsa npovasoacTtea Kn,
C yYeToM nonpaeku Ha Bo3spaT neinu. Oba meTona (npoctoi Mmetog Beoda A1 v noapobHell meTon Beoga A2)
YYMTbIBAOT:

- Bbl6pockl CO, npu obxure ceipba Ana npoussoacTea K,

- BblBpockl CO, oT obxkura uemeHTHoW nbinu (LM = ®M u/unu BIM), BeIXxOgAWwME M3 NEYHON CUCTEMBI;

- Bblbpockl CO, o1 OOV chipbs.
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I Onpepenexve cogepxanua CO, NPy NPOKanuBaHi Celpbst

/\

Meron BBoaa

2 e

MeToq BbiBOAA

St hap

Mpocroit meTon

MopapobHbiin meTon

MpocToii meTon

Moapo6Heiid MeTon

BBoga A1l BBOga A2 BbiBOga B1 BbiBOga B2
AHanus
MotpeGnaemoe B NMpOW3BEAEeHHOTO
bIbpockl CO,,
OCHOBHbIg chipbe p Pl 3HaveHune Kn Ha Ca0, MgO
napameTpbl (noTeps Maccs OCHOBaHHble | N0 YMONMYaHuio (Hanpumep,
U MeTOogb! MDY KabLUHM- Ha TC Ans Npou3Boa- C NOMOLLBHD
aHanuaa oBaH!N) (MK-ananus) ctea Kn PEeHTreHo-
p thasororo
aHanuaa)
YacTuyHo BrkmoyeH
BKMHOYEH B BbIOpOCHI AHanuz O0Y
BuiGpockl CO, OTASHLHEIN CO,. 3HayeHue c(';:E(y)c:;BeuT;(
or OOV aHanus Coipbst | OCHOBaHHble | - YMOMUaHMIO VIOLLIMX)
¢ Bbicokum  |Ha TC, oTaens WUNK 3HavYeHne
cofepaHnem HbIWA yyeT no yMOn4aHuwo
ooy He Tpebyetcsa
BknoyeHo OctaTouHelil |MpuHATO aHavdeHne| Awnanus CaO,
BuiGpockl CO, | nonkoe kank- | BeIGpoc CO,, | No yMonuaHmio MgO unu 3Ha-
ot Bl UMHWPOBAHWE | OCHOBAHHLIN MOIHOMo yeHune Kn
6e3 aHanusa Ha QY obxura Kn no yMOn4aHuo
Boibpocel CO, BeiGpoc CO», 3HaveHune AHanma
oT tunbLTpa- Motepu OCHOBAHHLIG | MO yMOMUaHWio | UK 3HadeHue
LIMOHHOM NbiNK Ha QY unu aHanua no ymMon4aHuo
HononHutens-
Beibpoc CO.,

HOS. CRIphd, P 2 BkrtoueHo, BknioueHo,
nonaBagMDe Hi g OCHOB%";'"’M He Tpebyetcs He Tpebyetcs
B AGKARLOHN- AL, OTAENLHOro OTAENBHOTO

3artop Y4WUTHIBAETCA yueta yueta
Wnu B 3arpysou- oTAEenbHO
HOE OKHO

PucyHok 5 — O63op metonos onpeaenenus Beibpocos CO, npu aekapboHN3aunm/KanbsUMHUPOBAHWN ChipbA

7.2.2.2 TloTpebneHue cbipbsa

Konuyecteo Cbipb4, FIOTp95J'IFIEMOF0 ana npouw3BoOcTtea Kn B neuu, Bknw4vas NPOKaneHHyr B, BbI-
XoOAuyH n3 NevyHou CUCTEMBI, onpenendarnT ncxoasda M3 KonmyecTBa ne4yHou 3arpy3ku, pacCHMTaHHOTro UIu
M3MepPEHHOIO Ha YpOBHE 3aBOa. BaBewmBaHue ne4yHon 3arpy3ku ABnAeTCA OCHOBHbIM U3MepPEHNEM, KOTOpOe

B Havbonbluen cTeneHn onpegenAdetr OKOH4YaTeslbHYH TOMHOCTh OTYETHOCTKU N0 MeToay BBOAA.

KonuuecTBO neyYyHoW 3arpy3kn KOppeKTUPYETCHa MyTeM BbIYMTAHMA KOMWYECTBa MbINKU, KOTOpas BO3Bpa-
LiaeTcs, HanpuMep M3 TennooBbMeHHWKa, 1 koTopas NMBo peunpKynMpyeT B NeYHOW 3arpyske unu B ByHkepe,
nnbo otbpacbiBaeTcs B BMAE (DUNLTPALMOHHOW MbNK, NokupawLein cucteMy nedn. KoHuenuns mMaccoBbiX
NMOTOKOB MOKasaHa Ha pucyHke 6. Koppekuusa nogayum B nedb Mo CKOPOCTM BO3BpaTta Mbinuv npegoTepalyaet
OBOMHOW yYeT peuupkynMpyemMon neinu. Takum obpasom, MeTodbl BBOA4A PacCHMThIBAKT KONMYECTBO ChipbS,
notpebnsemoro gna npouseoactea Kn v BIM, Beixogawen 13 Nne4Hon cucTemMsbl.

[onsa Bo3Bpara Nbifv NO OTHOLWEHWIO K Nogadve B neuuv criedyeT onpefensTb Ha YpoBHE NpednpusiTus.
[ns 3TOro MOXXHO NPUMEHATb pasnuyHble MeTodbl. OBLLEeNPUHATEIMKM MeTogaMKn ABNAKTCA NUBo NpaMoe 13-
MepeHue (B3BellMBaHWe) KonnuyecTea Bo3BpallaeMoi neinv, NMbo onpegeneHne 4onv Bo3BpalaeMoi nblim
13 maccosoro banaHca neyn. B Takom BanaHce maccoBbie MOTOKWM OT MEYHOW 3arpy3ky U 30Mbl TONMUBA, a
Tarke BbIxod Kn, noTepu npu KanbLUMHUPOBAHUN ChipbS W MbINK, BEIXOAALWEN U3 NEYHOW CUCTEMbI (Hanpumep,
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B Buae bll), ypaBHoBelwMBaOTCA, 415 NONYYEHWS Macchl MbINW, BO3BPAaLLAEMOA B TEXHOMNOMMYECKUIA LMK 3a
onpeneneHHbIrn neproa.

B nwbom crniyyae npumeHsieMble MeTOObl onpeaeneHus 4onyM Bo3BpaTta Mblnu OOMKHbI obecnednsaTth
LOCTaTOYHYH TOYHOCTL. Korga ncnonb3yoT U3MepeHns 3a onpefeneHHsle nepruoasl paboTel Neyu, oW SOMK-
Hbl BbITb NpeacTaBUTENbHLIMK ANA paboThbl NeYn B TeYeHue nepuopa, Onsi KOTOporo NOAroTOBMNEH OTYET O
BblOpocax.

O6bIvHO ANnsA 3Toro TPEbyTCA NOBTOPHbBIE M3MEPEHUS ANA yYeTa BO3MOXKHbIX M3MEHEeHWUIA JONK BO3Bpa-
LLIAEMOW MbIMNKW C TEYEHUEM BPEMEHU U/MMN U3MEHEHUS NMPU PasNUYHbIX pexnmMax paboTbl nedu.

Konuuecteo BuiGpocos CO, ot aekap6oHusaunn/kansLuMHMpoBaHus notTpebnaemMoro cbipbeBoro marte-
puana paccyuTbIBalOT NyTeM yMHOXeHMa Ha maccosyto fgono CO,, BeicBo6o)aaemoro ua OY HekanbLUHUPO-
BaHHoro MC, npu getansHoMm mMeTtoge Beogda A2 unu Ha ocHoBe [MIMIM npu npoctom meToge Beoga Al. Coot-
BETCTBYIOLLMIA NapameTp Cbipba HEOBX0AUMO PeryrnsipHO M3MEpPATb Ha YPOBHE NpeanpuaTus.

BmecTo nokazaTtenewn Cbipb€BOM CMECK BO3MOKHO MCMOMb30BaTbL COOTBETCTBYIOLWMIA NapaMeTp 4ns ob-
pasLOB CbipbEBbIX MaTepManoB Ne4u, ecnv pasHuua Mexay 3TMMK BeENMYMHaMM Hes3HavuTenbHas, a perynsp-
HblA aHANW3 CbIPLEBO CMecu He peanuayem. PasHuua mexay aTMMK nokasaTtensamu octaetcs HebonbLoi B
TOM crniyyae, ecrnv neifb, NOCTYNaKwLWasa u3 TennoobMeHHUKa, UMeeT HEeBLICOKYID CTeneHb AekapboHusauum/
KanbUWHUPOBaHKSA (4TO YacTo HabnwpaeTca B neyax ¢ LUMKMOHHbIMKU TennoobmeHHukamu, paboTaLwmx no
cyxomy cnocoby), nubo Ha peunkn u3 TennoobMeHHUKa B NeYHy 3arpysky nocTtynaeTt Hebonblloe Konvye-
CTBO MbINK:

- Ons 3aMeHbl 3TOr0 nNapaMmeTpa B NpocToMm MmeTtofe Beoga Al pasHuua mexay napaMeTpoM 3arpysku
neun 1 cbipbs He OomKHa npesbiwaTth 1 %, a cTeneHb gekapboHu3aunn/kanbUMHMPOBAHUSA MbiNW, BO3Bpalla-
emMoit U3 TennoobMmeHHuka, — 5 %;

- Ons NoACTaHOBKW NapaMeTpoB B nogpobHom meTode BBoda A2 HeobxoouMo NpoaHanuaupoBaTh pas-
HULY mexay oboumy napameTpamn M nokasaTb, 4TO oTyeT o Bbibpocax CO, ABAAETCA NOMHLIM U He Cy-
LLLeCTBYET CUCTEMATUYECKOM pasHULbl MeXay MCNoMb30BaHMeM NapaMeTpoB, onpeseneHHbix no obpasuam
NEeYHOW 3arpy3ku.

B pononHeHue Kk HeopraHudeckum kapboHaTam chkipbe, Ucnonbayemoe Ansa npoussoactea Kn, o6bIvHO
coaepXnT HebonbLLY OOM0 OPraHUYecKoro yrnepoaa, kotopblin npeobpasyetcs 8 CO, B npouecce TepMmo-
obpabotku cbipes. Beibpockl CO,, obycrnosrneHHble cogepxaHuem OOV, cnedyeT BKNOYaTh B NapameTphl,
“cnonb3yemsle Ans ot4eTHocTH o Buibpocax CO, no metoaam BBOAA;

- Ana nogpo6Horo metoaa ssoaa A2 namepenune CO, ot obLlero KonuyecTsa yrrnepoja [OMKHO onpe-
nenaTb nonHele Buibpockl CO, OT chipbs 1 MOBLIX AONOMHUTENbLHLIX ChbiPbEBLIX MaTepuanos. 3TO O3HaYaeT,
4TO OH fJomkeH Bknoyatb CO,, Boigensemsit us OHY n OOY cooTeeTCcTBYyOLWMX MaTepranos. Takve name-
pPEHUA MOryT ObITh BbINOMHEHL!, Hanpumep, ¢ nomolwel MK-aHanusa razoB, BbIOENUBLUMXCS U3 HArpeToro u
MOMHOCTBK OKUCMNEHHOro 06pasua;

- B MpOCTOM MeTofe BBofa A1 B MaccoBoi fone notepsb yyteH Beck CO, oT AekapboHusauun/kansum-
HUpoBaHua kapGoHaTtos. Beibpockl CO, 0T OOY 06bIYHO OTHOCUTENLHO HeBenuKkn. BuiBpockl oT NoTeps npu
KanbUMHWPOBAHWKA YYMTLIBAIOT YacTUyHo. C Apyroi CTOPOHLI, pasHuua macc mexay OOY v seibpocamu CO,
o7 OO0Y yacto 6onee Yem NOMHOCTEH KOMMEHCUPYETCS HeGOMbLUIMM KONMYECTBOM OCTATOYHOW BNAXHOCTU B
obpasuax cbipbs, KOTOpas BblaenseTcs B suae sogaHoro napa (H,0) npu HarpesaHuu. 3Ta noteps Macchbl
TakkKe yuyuTblBaeTca notepamu. Takum obpasom, oT4eTHOCTb No Bbibpocam Ha ocHose [ B npocTtom me-
Tode BBoda B GoMbLUMHCTBE criy4aes obecneynBaeT OTHOCUTENLHO TOYHYIO OUeHKy obuwmnx Beibpocos CO,
oT fekapboHu3aunn/kanbLUUMHUPOBaHWA U BbICOKOTEMMNepaTypHoi obpaboTkn noTpebnsaemoro cbipbsa. Ecnn
MCMOMb30BaHO Cbipb€ C BLICOKMM COAEep)aHWeM OpraHW4eckoro yrmepoga, TO BMECTO U3MepeHWn noTepb
cnefdyet ucnonb3oBate cogepxaHue CO,, Bkniovas Beibpockl CO, n3 cogepxanuns OQY, kak B noapobHoM
meTode A2. 3To cTaHoBUTCA HeobxoouMbiM, ecnin 3aBofd NOTPebnsieT B kKa4ecTBe No4aBaeMoro B NeYb Chipbs
3HauuTenbHble 06bEeMbI CaHua ¢ BbICOKMM cogepxaHuem OOY. B HekoTopbix crydyaax uenecoobpasHo pac-
cmatpuBate OOY Takmx maTtepuanoB OTAEeNbHO, B Ka4ecTBe «BMPTyalibHOrMo» TOMSMBHOMO KOMMNOHeHTa. [ns
Llernei pacyeta aTo 03Ha4vaeT, 4TO Takoi maTtepuan NogpasgensioT Ha CbipbeBYI0 (0XBaTbiBAET MUHEPATbHYIO
YyacTb/KapOoHaThl) M TONNUBHYO cocTaBnsAwwue (Mcxogs us cogepxanusa O0Y).

7.2.2.3 OuneTpauMoHHas Nbifb, BbIXOAALWAA U3 NEYHOW CUCTEMBI

Melnb OT UNETPOB, BLIXOAALLANA U3 MEYHON CUCTEMBI, OTHOCUTCS KO BCEN MbINKU, KOTOPAasa He pelupKyny-
pyeT B neqHon 3arpyake. MNbiflb MOXHO peanni3oBaTth HanpAMyto, 406aBNATE B LEMEHT UMK ApYyrve NpoayKThl
UM yTUAM3MPOBaTb Kak 0TXoAbl.

OnpegeneHne ®I1, BbIXoOALWEA U3 NEYHOW CUCTEMBbI, He BKMYaeT bll, koTopas obpabaTtbiBaeTcs oT-
JernbHo B nogpobHom metone BeBoga A2 [cm. dbopmynbl (1) n (2)]. Konuvecteo @M1, BbIxogsawen U3 nevHoim
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CMCTEMbI, BbIMMTAIOT Kak 4acTb BO3BpaTa Mblfn U3 U3MEPEHHOW 3arpy3ki nevn B COOTBETCTBUN C KOHLUENUUEN
onpegenexHus notpebnsemoro cbipbs. CnegoBaTensHo, BbIBpock! OT KanbUMHUpoBaHus @I, Bbixogsawen 1a
NMeYHo CUCTEMEI, CrieayeT paccMaTpuBeaTh OTAenbHO. B cyxom npouecce Ol yacto He KanbLUUHUpYeTCs.

MpuW NonycyxoM, NoNyMOKPOM M MOKpOM crnocobax yacTuyHo gekapboHuanpoBaHHyo ®I1 yacTo usene-
katoT. Heobxoaumo yunTeiBaTh BeIGpockl CO, oT ee gekapboHusaunu/kansuuHuposaHms. Beibpockl CO, ot
KanbLUMHUPOBaHNA Cbipbs, koTopble obpasyroT Bl1, yxe yuuThiBalOT Kak KanbuuHnposaHHbin CO,, nponcxo-
OSLUMA U3 NOTpeBneHHoro Chipbsi.

Buibpockl CO, oT ®f1, BhiIXOAALIEH U3 NEYHOW CUCTEMbI, CMeAyeT pacCyMTLiBaTh HA OCHOBE COOTBET-
cTByOLWMX 06beMoB Mbinu 1 nubo cogepxanus CO, oT kapboHaTos, NGO NoTepb Mpu NpokanueaHuy eI,
“3MepeHHbIX Ha ypoBHe 3aBoaa. Mcxons us cogepxkanus CO, B kap6oHaTtax unu notepb ® 1 HekanbUUHK-
POBaHHOW CbipbeBOW cMecu KoadduumeHT Beibpocos CO, yacTnyHo npokaneHHon @, TCO,/T®M, paccuu-
ThIBAKOT N0 popmMyne

fcosrm - 9
EFq}n = W: (1 )

roe fCOZRM — maccosas gons kapboxatHoro CO, B cbipbesoi cmecu, TCO,/T CbipbeBOW CMECH.

CreneHb/koappuumneHT aekapbornsaumnm I (esiceoboxaeHHbIN CO,, BoIpaXeHHbIV Kak fons obuiero
kap6oHaTHoro CO, B CbIpbeBOM CMecH) d paccUMTLIBaOT Mo hopmMyne

d=1- f0z0n * (1~ Fc0srm) ,
(1~ feozon) - 1~ fc0zrm @

roe fCOzmn — wmaccosas gons CO, B @I, TCO,/TOI.

MaccoBbie gonu fCOZRM 7] fcozwn sameHsoTcs Ha [NIMM g, v MMM g, COOTBETCTBEHHO B NPOCTOM MeToae
Beoda A1, T. e. MaccoBLIe JOoNW NoTepb Npu dekapboHusaumm/kanbsuyuHMposaHun. CteneHb gekapboHuaa-
umm d @I npegnoYTUTENBLHO AOMKHA OblITb OCHOBaHA Ha AaHHbLIX MO KOHKPeTHOMY npegnpuaTtuio. MNpu oteyT-
CTBUM TAKUX JaHHbIX ANA Nevein criegyeT UCNoNb30BaTh 3HAa4YeHWE No yMondaHuw, paeHoe 0, nockonbky &Il
06bIYHO HE KanbLMHMPYETCA UM KanbLUHUPYETCA B HE3HAYMTENbHOW CTEMEHM B 3TOM Npouecce.

B opyrux npoueccax (nonycyxoi, KOMBUHUPOBAHHLIA UMW MOKPbIA) CTeneHb OeKkapBboHM3auum MoxXeT
ObITe 3HAYMTENBHOW. [pyU OTCYTCTBUM OaHHLIX ANS 3TUX TUMNOB ne4veil HEOBXOAUMMO MCNONb30BAaTh 3HAYEHUe
no ymon4aHuio 1. 310 3Ha4YeHVe ABNAETCA KOHCEPBATMBHLIM, T. €. B DOMbLUMHCTBE CnyYaeB NPUBOAUT K 3aBbl-
LeHWo BbiIBpocoB, ceasaHHbix ¢ ®I1. Popmyna (1) ons meToga BROAA OCHOBAHAa Ha aHanw3e Cbipbs, B TO Bpe-
MS Kak KoadhOMUMEHT BbIBPOCORB NbiNMKM B COOTBETCTBMM C METOAOM BbiBOAA OCHOBAH Ha KO3 MULNEHTE Bbi-
Bpocos CO, Kni [cm. dbopmyny (11)]. Oba meToza pacyeTa AOMKHBI MPUBECTU K OQHOMY U TOMY e pesynsrary.

[Mpw OTCYTCTBUM 3aBOACKMX AaHHbIX 06 06bemax Nbinu cnegyeT MCNONb30BaTh 3HAYEHWE MO YMOMYaHWo
MI3UK gns CO, ot BeibpackiBaemon nbinu (2 % knuHkepHoro CO,). OgHako cnefyeT OTMETUTh, YTO 3TO
3Ha4yeHuWe Mo yMOoN4aHuo Ype3MepHOo HM3Koe B TeX crnyyasx, korga COOTBETCTBYHOLLEEe KONMUYECTBO MbiMA Bbi-
XOOWUT U3 NeYHon cucTeMsbl. [103TOMY NPeanoYTUTENBHEE NPUMEHATE AaHHbIE NO KOHKPETHBIM NPeanpuaTuam
WINW OpraHn3aunsam.

7.2.2.4 YacTnyHasa gekapboHu3auusi/kanbumMHMpoBaHWe ©alnacHon nbinvM (NogpobHblA MeTon BBO-
naA2)

Kak npaBuno, BIM, nasneyeHHas 13 Ne4HON CUCTEMbI, MONHOCTLI0 AeKapOoHWU3MpyeTca/KanbUMHMpYeTcs.
OpHako B HeKoTopbIX Tunax yctaHoBok Bl gekapboHusmpyeTcs/kanbUMHUpyeTca NUlb YacTudHo. Obbem
akcTpakuum Bl v ctenenu ee gekapboHM3auuu/KanbLUMHMPOBAHWMA WMeEEeT 3HadYeHue AOns TOYHOCTU OT4eT-
HOCTW O BblDpocax oT fekapboHu3aumu/kanbLUMHMPOBaHUs cbipbs. B Takux cnydasx crnegyeTt otaaTtb npeano-
uTeHue noapobHOMy MeTony BBoAa A2, a konu4vecTBo Bl, BeIxogsLLled U3 NeYHON CUCTEMbI, U COAepXaHue
kapboHaTHoro CO, cnieqyeT usmepsAThb Ha ypoBHE npeanpusaTua. 3atem Konuyectso octatodHoro CO, B mac-
coBoM notoke BI, Beixogswen u3 cuctemsl nedun no cdopmyne (3), cnegyeT BbIYECTb U3 KONMWYECTBa COZ,
Nony4eHHOro nNpu obxure CbIpbeBON CMECH.

CO%6n wenen = BIM * COLp oer (3)

roe COZEI’! wewen — Macca COZ, KOTOpoe He BhibpackiBaeTcs, T COZ;
BN — macca BI1, Boixogswen U3 ne4yHon CUCTEMBI, T,
COZBF! ocr — aHanusvpyemas macca 0CTaTO4HOro COz, T COz.
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Monpaeky Ha HenpokaneHHyto gonto Bl paccuuTeiBaloT no dpopmyne
CO2rm = CO2rMawa ~ CO26M ewen: (4)

rae CO, g, — 3 exTuBHbIN BEIGpOC CO, 13 cbipbs, T CO,;
COZRMBI:I,D, — macca CO,, noteHunancHo Boigensiemas U3 notpebneHHoi coipbeson cmecu (1 CO,), paccuu-
TbiBaemas no popmyne

COZRMEbI,ﬂ = RMBbI}J. ' COZRM' (5)

rae RM,,,, — macca noTpebneHHom CbIpb€BON CMecH, T;
CO,p) — npoaHanusuposanHbin CO,, Beigenuswuinca us OY B coipbesoit cmecn, T CO,/T cbipbeBoit
CMecH.
7.2.2.5 [JonoONHUTENBHOE ChIpbe, HE BKIHYEHHOE B LUUXTY
BapuaHTbl y4eTa 4ONONHUTENBHOTO Chipbs NpeacTaBneHsl B noapobHoM metoge Beoga A2.
O6wyto maccy CO, us coipbeBoit cMeck CO,py ., T CO,/roa, paccunTeiBatoT No hopmyre

BblX.C.N

roe  KF — macca cbipbeBOro Matepuana neyu, U3aMepeHHoe Ha YpoBHe 3aBofa, T/rog;
DRC — pons Bo3BpalleHHOW NbINW Mo OTHOLLEHWIO K CBIPLEBOMY MaTepuany nevu;
MMM g, — mMaccosas Aona noTepb NPy KanbUWHUPOBAHWK CbiPLEBOW CMECK, oMK ef;
@I, x cn — KonuyecTtso I, BbIXoOALER U3 NEeYHOR cucTeMsbl, T/rod;
EFgypn — koapuumeHT Boibpocoe CO, oT YacTuuHo npokaneHHon O, 1 CO,/TOM, paccuuteiBaeMbiil
no cpopmyne (1).
O6wyio maccy CO, u3 cbipbsi CO5py, T CO,/rog, paccunTeiBaloT Mo hopmyne

Oy =KF (1 =DRC) *fe, + @M + EF g —

BblX.C.M

- BN + Y (ADRM; - foo ). (7)

BbIX.C.N fCOzsn,Tc 4 2ADRM,TC i
roe KF — macca CbIPbE€BOIo Matepuarna ne4yu, uamepeHHasda Ha ypoBHe npeanpuAaTnA, TI'FO}J,;
DRC — aonsa BO3BpaIJ.I,eHHOl7'I MbiNMA MO OTHOLWEHWK K ChipbeBOMY Matepuany nedu,
I'II'II'IRM — MaccoBad gona noTepb Npu KanbuyMHMpoOBaHWK CblpbeBOﬁ cMmecwu, gonu eq;

fCOZRMTC — Maccosas gonsa cogepxaHus CO, B cbipbeBoi cmecu, Bknovyasa eeibpocsl CO, ot OOV,
’ T CO,/T chipbs,
Ol x cn — Macca OTI1, BbIXOOALEW M3 NeYHON cucTemsbl, T/rof;
EFg4n — xoathcpunumeHT BoiGpocos CO, oT yacTuyHo npokaneHHon eI, 1 CO,/T Or1;
B, x c.n — Macca bll, Bbixogsuein n3 ne4YHon cucTemsl, T/ron;
fCOZEﬂ‘TC — maccosas gons CO,, Beigenusiuerocs 8 B, 1 CO,/T B,

ADRM; — macca OC i, T/rof, He BXOASALWEro B COCTaB LWNXThI;

fCOZADRM‘TCi — maccosas gons CO,, suigenuswerocs B [1C /, 1 CO,/T AC.

B ocobbix cnydasax MoxeT noTpeboBaTkCs KOPPeKTMPOBKa KOHUENL MM METOA0B BBOAA, YTODLI OTPasuTh
onpefeneHHble MaTtepuarnkbHbIe MOTOKM Ha 3aBofe U obecneynTb UX NpaBUNbHbIA y4eT. KoppeKkTMpOBKM OOMK-
Hbl ObITh OOBLACHEHBLI U CONPOBOXAATLCS 0630POM BCEX COOTBETCTBYHLLMX MaTepuansHbIX NOTOKOB. Kpome
TOro, crneayet NpoAeMOHCTPUpoBaThk, 4To Bbibpockl CO, OT MOMNHOMO M YACTUHHOTO KanbLUMHMPOBAHUSA CbiPbS
M OT COAEpKaHUs OPraHNYeCcKoro yrnepona B cbipbe NOMHOCTLIO M BoNnee TOYHO YYUTHIBAKOT CKOPPEKTUPOBAH-
HbIM METOA0M.

7.2.3 MeTogbl BbiBoga B1 n B2

7.2.3.1 O6Lwue nonoxeHus

[ns Toro 4tobbl NPUMEHUTL METOAbLI HA OCHOBE Npon3eedeHHoro Kn, npeanpuaTusa OOMmKHbl MCNoNb30-
BaTb CBOW 3aBOACKWE OaHHbIe, Kak ykasaHo B 7.2.3.2, 7.2.3.3un 7.2.3.4.

7.2.3.2 KnuHkep

(302 npu aekapboHusaumMn/KkansLMHUPOBAHUN PacCYMTEIBAOT HA OCHOBe 06bemMa npounseedeHHoro Kn u
koacppuumeHTa BeiGpocoB Ha ToHHY Kn.
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Obwem npon3segeHHoro Kn MoxHO onpegennTb:
- nnbo n3 maccoeoro banarca Kn (paCC‘-IMTaHHbIFI B OﬁpaTHOM HanpaBneHWM OT OTIPy3KU LIBME.‘HTa) no

copmyne

I{npmd = Cemdfsp —cem + CeM ook o — CEM + K”disp - Knsupp +

—Kn

stock, st const.ex,Kn

+ Kn cem

stock,e stock,st supp’ (8)

- nMbo NpsMbIM B3BELUMBaHWEM MOCNE MeYu.

KoadhdmumeHT BoIGpOCOB onpenensoT Ha OCHOBE M3MepeHHoro cogepxanust CaO n MgO B Kn v kop-
PEKTUPYIOT, ecrnn cooTBeTcTByWwMe konmdectsa CaO n MgO B Kn nponcxogsit M3 HekapboHaTHbIX MCTOY-
HWKOB.

370 MoXeT BbiTh, HANPUMEpP, 8CNy B KA4YeCTBE Chipbsi, MOCTYNALWEro B NeYb, MCNOMNb30BaHbl CUMMKAaTI
KanbLuWsa unv 3ona yHoca.

Onpegenenne koadpuureHTa BbibpocoB ana Kn gomkHo ObiTb YETKO 3a40KyMeHTMpoBaHo. MNogpob-
HbIM MeToa OTHocKTeA K aHanuay CaO n MgO Kn v nonpaBke Ha HekapOOHaTHbIE MCTOYHUKW 3THUX OKCWMAOB.

Mpn OTCyTCTBUWM DOOMNEee KadYecTBeHHbIX OaHHbIX CreayeT WCMonb30BaTh 3HAYeHWe MO YMONYaHuw
0,525 1 CO,/T Kn (mpocTon meTod BhiBoaa B1). 3710 3Ha4eHne conocTaByMO CO 3HAYEHMEM MO YMOMYaHuio
MIOKUK (0,510 T CO,/T) ¢ nonpaskon Ha TunnyHoe cogepxanne MgO B Kn. KoagpchuumeHT Beibpocos CO, ot
Kn EF, T CO,/T Kn, paccumtbiBaoT no opmyne

tCOo
Ca0

1ICO2

EFy,, = fCaOy,, -0,785 e (9)

+fMgO,, - 1,092
rae fCaOy,, — maccosas fons CaO B Kn, %;
MgOy,, — maccosasa gons MgO B Kn, %.

3HauuTensHoe cogepxanue CaO n MgO (Hanpumep, U3 NpeaBapuTeNbHO NPOKANeHHOTO ChIpbs) MOXHO
BbLIYECTb.

7.2.3.3 Tbinb

CO2 ot Bl unu ©I1, Bbixoaswen U3 NeYHOW CUCTEMbI, PACCHUTLIBAOT Ha OCHOBE COOTBETCTBYHOLLUX
06bEeMOB MbiNK 1 KoadduLuneHTa BbIBpoCoB.

BaiinacHas nbinb 00bIYHO MONHOCTLI0 AeKkapboHu3upyTes/kansunHmupyeTcs. Takum obpasom, BeiOpocChI,
cBs3aHHble ¢ Bl, cnegyeT paccynTeiBaTh C MCNONb30BaHWeM KoadduureHTa BeIDpocor ans Kn (metop npo-
cToro BeiBoga B1) no coopmyne

COsgry =B - EFg, (10)

rae CO,g — macca CO,, BoibpackiBaemoro 13 b, 1 CO,;
BIM — macca BI1, Beixogsawen na ne4Hon cuctemsl, T BI;

EFy,, — 3aBoackon koapduumneHT eeibpocos Kn, T CO,/T Kn.

B kauvectse anstepHaTtusbl kKoathduumeHT Boibpocos CO, ot Bl EFgq moxHo onpepenute no CaO,
MgO v ocTtaBwemycs kapboHatHomy CO,, npoaHanmaupoeaHHomy B npobax Bl (nogpo6Heiit MmeTog B2). 3Tm
napaMmeTpbl HAaNpsiMyio cBsizaHbl ¢ Maccon Bl. [aHHbid meTon gaet 6onee ToYHble pe3ynbTaTtbl, 0COGEHHO B
cnydyae oboraweHus Bl TakMMn KOMNOHEHTaMK, KakK LenoYHble Xnopuabl 1 cynbdaTel, N0 CPABHEHUIO C CO-
ctaBoM K unu 4acTUHHO NpoKaneHHoro marepuana.

Mpy Hanu4Mn JONONHUTENBHOM UHOPMaLMK KoadduumeHT BoiGpocos CO, ot BN EFgL, T CO,/T BI,
MOHO pacc4uTaTth no dhopmyrne (npegnaraeTtcs ans seibpocos PI1)

EFgn = COyca0 * COnpgo = FCO2gn = (CO5 ca0 ~ COgpgo) * 4, (11)

rae CO,c,0 — Maccosas gonsa CO,, oTHeceHHas k macce okcuaa kanbuua B b1, T CO,/T BI, paccuntbiBa-
emas no opmyne

COzcao = % . 0, 785, (1 2)

Congo — maccosas aons CO,, oTHeceHHan Kk macce okcnaa mardua 8 Bl, 1 CO,/T B, paccunTbiBae-
mMas no cpopmyne

_ MgOgn ! 13
COzgo =~ a5l 1092 (13)
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fCO,5n — Maccosas gons kapbonatos CO, B BI1, T CO,/T BIT;
d — creneHb aekapboHusauum Bl (BbiaeneHHbin CO,, BbipaxeHHbIn kak gons obwero CO, B non-
HOCTblO HenpokaneHHon BI).

PacueT koatpchuuuenTa Boibpocos CO, ana Bl EFg no popmyne (11) cneqyet Tomy e MeTo4y, KOTo-
Pbiil 0BBIYHO NPUMEHSIETCS ANs onpefeneHus koadduuneHTa soibpocos ans Kn EF . OgHako npwv ucnons-
30BaHuK napameTpos Bl 1 ee yoensHoONW Macckl OH y4MTbIBAET:

a) CHwxeHue maccosow gonm CaO n MgO B Bl (No cpaBHeEHWIO C MPOKaneHHbIM chipbeM unu Kn) 3a
cyeT oboralleH1s WenoYHbIMKM XIopugamMm 1 cyrnedatamu;

6) ee yacTMuHyo(oe) gekapboHu3auuo/KanbUHUpOBaHWe (cTeneHb AekapboHu3aunn/kanbLMHUpPOBa-
Hua d): @I, B otnvume o1 BI1, 06bINHO HE KanbUMHUPYETCA NMONMHOCTLIO.

KoathchmumeHT BbIGPOCOB AN YacTuyHo npokaneHHon O EFgq, T CO,/T @I, onpegensitoT Ha ocHoBe
koadhdpuumeHTa BoibpocoB aAnsa Kn v cteneHn gekapboHusauuu neinu no opmyne

T - _EAa 4 (14)

rae EF,,, — 3asoackon koapuumeHT Boibpocos Kn, T CO,/T Kn;
d — cTeneHb gekapboHuzauyun Ol (BoigeneHHbin CO,, BoipaxeHHbI kKak gons obuero CO, B cbipbe)
no gpopmyne (2).

CreneHb gekapboHuzauuu I d npeanoyYTUTENbHO O0MKHA ObiTb OCHOBAHA Ha AaHHbLIX MO KOHKPETHO-
MY npeanpusaTito. Mpu oTCYTCTBUKM TaKMX JaHHLIX 3HAUYeHMe No yMon4aHuio, paeHoe 0, crniefyeT UCMonb30BaTh
ANs nedyer cyxoro cnocoba, notoMy 4to Ol 0bbIYHO He fekapBoHuaupyeTcs/kansUMHUpyeTcs Unu gekapbo-
HU3MpYyeTCa/KanbLUMHMPYETCA B HE3HAYMTENbHOW CTeneHn B 3TOM npouecce. B apyrmx mpoueccax (nonycy-
XOW, KOMOKMHMPOBAHHBIA UM MOKPBIN) cTENeHb AekapBoHn3aumm MoxeT BbiTb 3Ha4YMTeNnbHOW. [pK oTCyTCTBUK
AaHHbIX A58 9TUX TUMOB NeYyein AOMKHO ObiTe MCMONb30BaHO 3Ha4YeHMe No yMondauumio 1.

370 3HAYeHWe ABNAETCH KOHCEepPBaTMBHLIM, T. €. B GOMbLUMHCTBE CnyYaes NPUBOOUT K 3aBbILLEHWIO Bbl-
BpocoB., cesazaHHbIX ¢ ©I1. MeTog BBOOa A2 OCHOBaH Ha aHanu3e Cbipbs, a MeTof BbiBoga B2 — Ha koadhdu-
umerte BoiGpocoe CO, npu npoussoacTee Kn. O6a metona maccosoro 6anaHca JOMmKHbI MPUBECTU K OAHOMY
pesynbLTaTy.

Mpu OTCYTCTBMM 3aBOACKUX AaHHbIX 06 06bemax nbinn crnegyeT UCnosb3oBaTh 3HAa4YEHUE NO YMONMYaHWo
MI3UK ana CO, ot BeibpaceiBaemon nbinu (2 % ot CO, Kn, cm. 7.3). OgHako cnegyeT OTMETWTb, YTO 3TO 3Ha-
YeHKe Mo YMONYaHUIo HPe3MEePHO HU3KOE B TEX CNyYasix, KOrga COOTBETCTBYIOLEE KOMUYECTBO Mbliv BbIXOONUT
M3 NeYyHom cuctemel. [o3TOMy SIBHO NpeanodYTUTENbHEE UCMOMb30BATE daHHbIE MO 3aBOAY UMW OpraHu3aunn.

7.2.3.4 CO, 13 opraHW4ecKoro yrnepoaa B CbipbeBbIX Matepuanax

B pononHeHue kK HeopraHudeckum kapboHaTam ckipbe, Ucnonb3yemoe Ansa npoussoactea Kn, o6bIvHO
coAepXuUT HebOomMbLUYIO JOM OPraHN4ecKoro yrnepoaa, KoTopbin B ocHoBHoM npespauyaetcs B CO, B npouec-
ce BblCOKOTEeMMepaTypHon 06paboTku ceipbs. CogepxaHne OOY B Cbipbe MOXKET CYLLECTBEHHO pasnu4aThbes
B 3aBMCHMOCTW OT MECTOMONOKEHWUSI M TUNA MCMNOMNb3yeMbIX MaTEPMaNosB.

Beibpockl CO, 0T opraH1yeckoro yrnepoaa B Cbipbe JOMKHbI BbiTh KONMMYECTBEHHO onpeaeneHs! 1 3a-
perucTpupoBaHbl Ana obecrnedyeHnss NoNHOTHI UHBEHTapu3auun (cMm. pasgen 10 o NOPOroBkbIX 3HaYEHUAX Cy-
wecTBeHHocTM). OQHaKo, NOCcKonbKY MX BKNag B obuwme BuIOpOCkl HEBENWUK, HEODXOAUMMO BLINMONHUTL MPOCTON
pacyeT, NOCPEeACTBOM KOTOPOTo NPOM3BOACTBO Kn yMHOXKaOT Ha crnegylollme 3Ha4eHUsi N0 YMOMYaHWuio:

- CTaHOapTHOE COOTHOLUEHME Chipba W KNUHKepa: 1,55;

- copepxaHne OQY B cbipbe No yMon4aHuio: 2 Kr/T cbipba (Cyxasa Macca, cootsetcTByowas 0,2 %).

MpennpusaTtus He 06A3aHbl NPOBOAUTL AANBHENLIMIA aHAaNM3 3TUX BeIGPOCOB, ECNN TOMLKO Y HUX OTCYT-
CTBYIOT YKa3aHuA Ha TO, YTO opraHudyeckuin yrnepoa 6onee aktyaneH. 9T0 MOXET UMETk MECTO, HanpuMmep,
ecrny opraHm3auns notTpebnseT 3HauuTenbHble 06LEMbI CNaHLa UMK 301kl YHOCA C BEICOKMM COAEpXaHuem
OO0Y B ka4ecTBe CbipbA, MOCTYNAaKLWeEro B Nevb.

MpeonpuaTys, NPoM3BoasALME 3HAYUTENbHbIE 06bEeMBbI MbINK, A0OMKHbI UCMOMNB30BaTh COOTHOLIEHMWE Chbl-
pba W KN Ansa KOHKPETHbIX 3aBOA0B, €CIM OHKU X0TAT Bonee noapobHO NpoaHann3npoBaTh CBOM BbIOPOCHI, CBSA-
3aHHble ¢ OOY. COOTHOWEHUS CbIpbA W KNUHKEPa AMs KOHKPETHbIX 3aBOO0B AOMXHblI MCKMYaTh 30MbHOCTb
NPMMEHAEMOro Tonnuea Bo u3bexaHne gBoWHOro yyeta. Hanpumep, ecnu 3ona yHoOca C BbICOKMM codepa-
HWEeM yrnepopa ydyTeHa B kayecTBe Tonnuea (1. e. nyTeMm npucsBoeHus el TC u koaddpuumneHTa Boibpocos
CO,), ee 30MbHOCTL He CrieflyeT BKMYaTb B COOTHOLIEHWE chipba 1 Kn ang uenen pacyeta suibpocos OOY
B Chipbe.
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MeTogbl BeiBoga B1 v B2 ncnonb3oBaHbl B HMXenpuBeaeHHbIX hopMynax.

COurm = KNprog " EFgn + By cn  EFen * PMauyxcn ” EFon + RMgpps - FOOY gy, - 3,664, (15)

rae CO,p — macca CO, u3 coipbs, T CO,/rog;
Knpmd — macca Kn, 1/ron;
EFy,, — xoadhduuneHT suibpocos CO, ot Kn, kr CO,/T Kn; npocTton meTon BeiBoga B1: sHaueHue no
ymonyanuwo = 0,525 1 COZIT Kn; nogpobHeiih meToq BeiBOoAa B2: onpegeneHue cornacHo 7.3;
suix.cn — Macca B, Bbixoasuen n3 ne4Hon cuctemsl, T/rof;
EFgn — npepcTaensiert cobon nubo EF,,, OLUEHEHHbI Mo cTeneHu nekapboHuzaummn nmbo onpegenex-
HbI HA OCHOBE aHanuaa (CMm. Bbille);
sex.cn — Macca @I, Bbixogsulen ua Ne4yHon CUCTEMbI, T/rop;
EFgyn — xoacppuuueHT Beibpocos CO, YacTuyHo npokaneHHon ®r1, onpeaenexHsii no dopmyne (14),
T CO,/T ®IT;
RM . — macca Cblpbf, U3pacxofosaHHas Ha npoussoacTso Kn u bI1, T/rog;
fOQY g, — maccosas gonsi CO, B cbipbe; 3Ha4yeHue no ymonyanuw = 0,002 = 0,2 %;
3,664 — koadpdpuumeHT nepesoaa, TCO,/TC.

Bl

(o)

Maccy chipbs, M3pacxogoBaHHoro Ha npouseogcteso Kn u bIN RM T/rog, pacc4MTeIBaOT No dop-

Myne

cons’

RM ons = Kﬂprod ' RRM,I{n’ (16)

rae Knpmd — Macca Kn, 1/rog;
Rrumxn — Maccosas gons cbipbst Kn (cbipbe, pacxoayemoe Ha NpOW3BOACTBO KNWUHKepa), Anst onpene-
NEeHWs KOTOPOW y4uThiBaT 4O6AaBKM 30Nkl TOMAWMBA U NbINW, BEIXOAWME U3 MEYHON CUCTEMBI;
3Ha4yeHue no ymonyaHuw = 1,55.

n pupMEeHaHMUNE — B npeancrtaBneHHomM TMNOBOM pacHeTe He OTpaXeHbl aBTOMaTUYEeCKU obbembl Nbinu, nocrtyna-
Hune n3 NeYyHoN CUCTEMBI.

7.3 Otuyet 0 BuIGpocax CO, npu 06xure CLIPLA Ha OCHOBE BbIXOAA KNUHKepa

MI3UK (cm. [2]) pekomeHayeT paccuuteiBate CO, npu obxure Ha ocHose codepxaHus CaO B npous-
BeaeHHom Kn (0,785 1 CO,/T CaO, ymHoxeHHOe Ha cogepxanne CaO B Kn). Mo ymonyaHuio pekomeHayeTca
copepxaHue CaO B Kn 65 %, uto cootseTcTByeT 510 kr CO,/T Kn.

CO, ot BbibGpacbiBaemon neyHown nbinu cornacHo MUK crieqyeT paccunTbiBaTe OTAENBHO C YYETOM
cTeneHn ee gekapboHM3aumu/KanbLMHUpoBaHus. B crniydyae HegocTynHoCcTu Bonee ToYHbIX gaHHbix MIMOUK
PEeKOMEeHOYEeT y4MTbiBaTbL BbiOpackiBaeMyio nbinb, gobasnas 2 % k knnHkepHomy CO, no ymonyaHuio, npu-
3HaBas, YTO B HEKOTOPLIX Cry4Yasx BbiDpockl MOryT ObiTb HamHoro Beiwe (cMm. [1]). MTOMK He genaet pas-
muynin mexay Bl u @I Kpome Toro, 3HadeHue no ymondaHuio MUK He yunteisaetr CO, OT pasnoxeHus
kapboHaToB MarHus (cogepxaHue MgO B Kn He gormkHo npeBbiwate 5 % B cootBetcteum ¢ FOCT P 57293.
Honyckaetcs cogepxaHue MgO no 6 % no MOCT 30744).

B HacToswweM cTaHgapTe pekoMmeHayeTca onpeaensaTs koadduuneHTsl Beibpocos oT obxura Kn Ha oc-
HOBE AaHHbIX, NOTyYEHHbIX HA KOHKPETHOM 3aBOAE UMM Ha OCHOBE M3MepeHWiA Ha KOHKpeTHOM 3aBoge. C 3ToN
Lenbio B 3NEKTPOHHY Tabnuuy npotokona (cM. [1]) BKNYeH BcnoMoraTenbHeli pabouuii nucT gns nogpoo-
HOro MeTofa BbiBoga B2, B KOTOpOM MOXeT BbITh Y4TEHO KOHKpeTHoe cogepxarue CaO n MgO B 3aBOACKOM
Kn, a Takke HekapBoHaTHble McTouHKukn: CaO n MgO, TakmMe Kak CUNMKaThbl Kanbuma UK 3ona yHoca, fobas-
nsieMble B Cbipbe. [pKn 0TCYTCTBMM AaHHbBIX MO KOHKPETHOMY 3aBOAY B HACTOSILLEM CTaH4apTe peKOMeHOyeTCs
ncnonb3oBaTh NPOCTON MeTog BeiBoga B1 ¢ koaddmumeHToM BeIOpOCOB Mo yMonyaHuio 525 kr COZIT Kn, 4yTto
cootBetcTByeT cTaHgapty MICOWK ¢ nonpaekon Ha kapBoHaTel Mg.

KoadhdmumeHT Boibpocoe CO, ans Kn, onpedenexHbin Ha ocHoBe yaensHoro cogepxanus CaO n Mgo,
He yumTbiBaet Beibpockl CO, B pesynibrate LN Ha Bbixode u3 neyHon cuctemsl U BeiGpockl CO,, koTopbie
BO3HMKaKT B pesynsrate OOY ceipbeBbix Matepuanos. CrefoeatensHo, 3T Beibpockl CO, yunTLIBAKOT HO-
nonHnTensHo K eeibpocam CO, oT oBxura ceipbs Ana npoussofcTea Kn [6onee noapobHo cm. dhopmyny (15)
n7.23].
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7.4 OnpepeneHue cTeneHu gekap6oHnsauumn oUnNbLTPaALMOHHON NbINK

CteneHb gekapboHusaumn O d cnegyet paccyWTbiBaTb UCXOOS M3 MAcCOBbIX Aoner kap6oHaTHO-
ro CO, B @1 1 cbipbe COOTBETCTBEHHO. HeoBX0aMMO M3MEPUTL NOCPEACTBOM XMMWYECKOro aHanusa fsa
BXOAHbIX NapameTpa — fCO, @ u fCO, cbipba. Bo3amoxHble MeToAbI aHanu3a BKIKYaloT, Hanpumep, onpe-
AeneHue notepu npu AekapboHusauum, TMTpoBaHue unu aHanus eeibpocos CO, ¢ nomouysio MK-aHanusa
fOOY gy, - 3,664

CteneHb gekapboHusauum @I d paccunTeIBAOT NO popmyne
fCO20n - (1- FCO2RM)
(1-fCO2rM) - FCO2rM '

d=1- (17)

rae fCO,pq — maccosas gons CO, B @1, 1 CO,/T @I,
fCO,py — Maccosas fona CO, B cbipbe, T CO,/T ChipbS.
Mpyn OTCYTCTEMM OaHHbIX M3MepeHuii coctaBa @I gna ctenexHu fdekapboHnsauumm d crnegyeT Ucnonb3o-
BaTb 3HAUYeHWe Mo ymMonyaHuto, pasHoe 1. 3TO 3HAUEHWe ABMNSETCH KOHCEepPBATUBHLIM, T. €. B BONbLIKUHCTBE
Clly4aeB MPMBOAMT K 3aBbILLIEHNI0 BbIDPOCOB, CBSAZaHHbIX ¢ ®I1, nockonbky P 06bI4HO He MONMHOCTLID AeKap-
©oHu3MpyeTcs.
B kauecTBe ansTepHaTUBLI MAKCUMAanbHYHO CTeNeHb AeKkapboHn3aummn d paccynThIBalOT HA OCHOBE aHa-
nusza npo6 LM TonbKo Kak OTHOLleHWe MakcumansbHoro konuyectsa CO,, MOTEHUManbHO BbiJENsemMoro B
npouecce obxura (onpegeneHHoro no aHanuaam CaO n MgO), 1 aHanu3anpyeMoro cofepXaHus ocTaTouHoro
CO, B obpasue no gopmyne
d - CO2ca0 + CO2Mgo — CO2npob
CO2ca0 + CO2mgo

, (18)

rae CO,c 0 — Maccosas gons CO,, paccuntanHas no CaO, gons eq;
OZMgO — maccoBas gons CO, B nepecyete Ha MgO, nons en;
Oano6 — maccosas gons CO, B obpasue (Anokcupa yrnepona B cooteetcTeum ¢ NOCT P 57293),
aons eq.

7.5 Mpsamoe onpeaeneHune ko3 cuunenTa Boibpocos CO, @I no aHanu3y copepxanusa CO,

Ana npamoro onpeaenexus koaduureHTta seibpocos CO, @I ucnonbaytoT kKoMGUHaUmMo dopmyn (1)
n(17):

fCOz0n - {1- fFCO2rM)

co -
By = (1-COz0n) (19)
R )
(1- FCO20m)

®opmyna (19) ynpolyaerca nocre AOMNOMHEHUs NIEBOM0 YNeHa YMHOXKEHUEM Ha hopmyny

!1 - fCqu;n!
(1 - fCOZRM) 1
{1- KO0n} Y (20)

(1 - fCO2RrM)

B pesynkrate koadduumnedT Boibpocos CO, ana @I Ttawke MoxeT ObiTh onpeferneH Hanpsamyl no
dopmyne
(1 - fCqu;n]

EFon =fCO2ruM (1= TC0zry) 00200 (21)

B dopmyre (21) BeipaxeHne B KpYrTbix CKOBKax KOPPEKTUPYET MaccoBblit NoTok cogepxkanus CO, fCO,
CbipbeBOW CMecH, onpegerneHHoro B obpasiuax HenpokaneHHoW CbipbeBOW CMEeCK, Ha MacCoBblA NoTok P,
KoTopasi MOTEeHUWanbHO ABMNSETCS YacTMYHO npokaneHHon. KoaddwumeHT BoiGpocoe CO, ans @M EFgn
onpeaensioT no pasHuue cogepxanvsa kapbonatos CO, Mexay NoTeHUManbHO YacTUYHO MPOKarneHHbIM Co-
CTOSIHUEM U TMMOTETUYECKUM HENPOKANEHHBLIM cocTosHMeM O,
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7.6 OcobeHHOCTHM NCNONb30BaHWA TOMNMMBA B npon3eoncTBe UemeHTa

7.6.1 TpaguunoHHOE UCKOMNaemMoe TONNMMBO

TpaaWUMOHHOE NeYHOE TOMMWUBO — 3TO BUAbl MCKONAEMOro TOMMNUBA, HAaNpPUMEP Yrornb, HeTAHON KOKC,
TONNMBHbIE HE(PTENPOAYKTEI M NPUPOAHLIA ra3. MNpegnodTUTENbHBIA NO4X04 3akmntoyaeTca B TOM, 4ToObl pac-
cunteiBaTb CO,, BlgensemMbli OT TPaAMUMOHHOIO NeYHOro TONMKUBA (& Takke ansTepPHaTUBHOMO M BHEMEYHOrO,
CM. 7.6.2 1 7.8), NCXOAS U3 BENNYMHbBI NOTPebneHns TonnmBa, HU3LWeW TEeNMOoThl CropaHls U COOTBETCTBYHOLUMX
koathpmuneHToB Beibpocos CO,.

MoTtpebneHune Tonnuea n ero HTC nnu yncTyo TennoTBOpHY cnocobHocTb (YTC) Ha NOCTOAHHOM OCHO-
BE M3MePSHAKT Ha YpoBHe 3aBofa. CrniegyeT OTMETUTb, YTO MCMNONb3YyEMOe 3HaYeHNe TENMOThl CrOpaHnA JOMX-
HO COOTBETCTBOBATb COCTOSIHMIO TOMMMBA, 0COOEHHO ero BharocogepXaHuio nNpy B3BeLMBaHWUKM (HanpuvMep,
CbIPOW Yronb Wi cyxon yronb). Kak npaBuio, BENWYUHY HU3LWER TeNNoThl CropaHus onpegenstoT A8 CYXux
obpasuoB. 3aTeM MonyYeHHkbI pe3ynbTaT KOPPeKTUPYKOT € Y4eTOM BNaXHOCTH, NepecynTeiBad MaccoBoe Co-
OepxaHue obpaTHO OT CyXOro COCTOSIHMA K Ha4anbHOMY BnarocofepaHuio TonnvMea B TOM BUAE, B KOTOPOM
ero noTpebnArT UNn B3BELLUKNBAKT.

Kpome Toro, Heobxoanmo obecrneuunTts npasunebHoe ykasaHue koagduumnenTos Beibpocos CO,. Cebinka
JomkHa BbITe Ha TennoTy, onpedensemyto HTC. [na npecbpasoBaHusa bonee Boicokohn TC B HTC moxHo npu-
MeHATL popmMyny, onpefeneHHyo B [2].

KoaddumumeHT BeIGpOCOB ToNMMBa AomKeH ObITb OCHOBaH Ha obwem codepxaHuun yrnepoga. MNMpamon
pacyeT BbIBpPOCOB Ha OCHOBE pacxofa TOMMWBA, T, U COAePXaHWs yrnepona B Tonnuee, %, npuemMnem npu yc-
TIOBWUW, YTO CYLLECTBEHHbIE M3MEHEHNSA B COCTaBe TONNUBa, 0COBEHHO B COAepXaHWU B HEM BNnaru, JOMKHbIM
06pa3om y4TeHbl.

Kak npaeuno, MI3WK pekoMmeHAyeT yunTbiBaTb HEMOMHOE cropaHve Mckonaemora tonnuea. OgHako
obbl4HO okucnsietcs oT 99 % go 100 % yrmepoga. CornacHe [2] koaddULKMeHTbI OKMCNEHUN yrnepoga no
ymonyanuio cnegytowme: 98 % gna yrna, 99 % gna Hedptv m 99,5 % ans npupogHoro rasa.

B UeMeHTHbIX ne4yax HemnonHbIM OKWCIIEHMEM MOXHO NpeHebpedvb M3-3a NpeferbHO BbICOKUX TeMme-
paTtyp ropeHus U AnuTensHoro npebbiBaHWs B Medvax, a Takke BBUAY OTCYTCTBMS WUIM MWHMMAanbHOro Co-
Jepx)aHna octatodHoro yrnepoga B Kn. CnegoBatensHo, yrnepod BO BCex MedHbIX TOMnMBax criegyet pac-
CMaTpvBaTh Kak MOMHOCTbIO OKUCNEHHbIR. KoadduumeHTsl Boibpocos CO, OT TONNMBA HEM3MEHHO OOMKHBbI
onpenensTbcs Ha OCHOBe copepaHus OY.

7.6.2 AnbTepHaTWBHbLIe BUObI TONNUBA

CornacHo [2] ons HauuoHanbHbIX kagactpos NI Heobxogumo cobnopgats cnefyLlee:

- obbem CO,, BbigensemMbin u3 Guomaccel U BroxuakocTen, crnedyet onpedensTts kak «CnpasoyHas
WHOPMAaLWA», HO UCKIYATEL U3 UTOFOBLIX AaHHBIX;

- 06bem CO,, BblOensemblil U3 OTXOA0B, MOMYYEHHbLIX U3 CKONAeMoro TOMMNMUBa (Takxe HasbiBaeMbIX
anbTepHaTMBHbLIM MCKOMaeMbiM TOMSIMBOM MMM MCKOMaeMbiM TonnueoM): Beibpockl MM npu npeobpasoBaHmm
NMPOMBILINEHHBIX OTXOA0B B 3HEPrui0 YKasblBalT B KaTeropum «HepreTuka» HalWoHanbHbIX KagacTpos, B
TO BpemMs Kak Bbibpockl M7 npu 06bIYHOM 3aXOpPOHEHUM OTXOO0B (3aXOPOHEHWE HA CBamnkax, CXuraHne) — B
kaTeropum «OTXoabl»;

- 06bem CO,, Bbigensemblil OT CMeLaHHoro Tonnuea ¢ Guomaccoi 1 pakymMsamy NCKonaemMoro Tonmu-
Ba: B CMNy4ae cxuraHus bBruomaccel MM BUOXMOKOCTeN BMecTe C MCcKonaeMbiM TONAWBOM (HanpumMep, Npeaga-
puTensHo 06paboTaHHBIMKU MPOMbILLEHHBIMA /UM ObITOBBIMW OTXO4aMW) pasfgernieHne Mexay MCKonaeMon
N Henckonaemon pakuusamMmu TonnmMBa CredyeT YCTaHOBUTL U MPUMEHUTb KO3 dunumneHTbl BbIDPOCOB K COOT-
BETCTBYIOLL MM (DPaKLMsM.

B uenax cootBetcTBuA [2] Heobxoammo obecneunTsb NPO3paYHy OTYETHOCTb O MpsAMbIX Bbibpocax CO,
B pesynbrate cxkuradus AT Ha UeMeHTHbIX 3aBojax. B HacToswem craHgapTe yCTaHOBMNEeH CriefyLwnia no-
pPSOOK OTYETHOCTH:

- npsimon Bbibpoc CO,, BbifENsieMbln OT CxXUraHns Buomaccsl (Bkniovas unctyo Buomaccy unm 6uo-
XMOKOCTK, OTXoAbl Buomacckl U gonto Buomacchl B CMeLaHHOM TOMMNKUBE), credyeT yKasblBaTb B Ka4ecTBe
MHOpMaLWKM, HO UCKNYaTh U3 abconTHeIX NpaMbix BeiBpocor M. Heobxogumo mncnonb3oBaTh ko3 du-
umeHT Bbibpocos no ymonyanuto MIIUK, paebiin 110 kr COL/I0x ana TBepaon Guomaccsl, 3a UCKIIOYEHEM
TeX crny4aeB, KOraa MMeKTCs Opyrve obbekTuBHble KO3 ULMEHThI BbIDPOCOB. OTO 3HAYEHME HaxXoauTcs B
OnanasoHe pasnuyHbIX 3Ha4YeHN Ans TBepaon bromMacchl v GMOKMAKOCTEN, KOTOpPbIe YKa3aHbl B Ka4ecTBe
KO3 (pMLMEHTOB BEIDPOCOB MO YMONMYaHuio B [2];

- npsmble Bbibpockl CO,, BblAenseMble OT CKUraHUa Uckonaemblx AT 1 UCKONaeMblx (pakLnii cMeLlaH-
HOro TOMNMBA, CreAYeT PacCYUTLIBATL U BKNIOYaATE B NpsMble Bbibpockl CO,. KoadhduureHTsl Boibpocos CO,
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3aBWCAT OT TWUMa UCMOMb3YEMOro AU3eNbHOro TONMMBA UM CMELUAHHOTO TOMMMBA U, CrefoBaTenbHO, AOMKHbI
ObITb YKasaHbl Ha YpoBHe 3aBofa, rhe 910 uenecoobpasHo. MNpu OTCYTCTBMM OaHHbIX MO 3aBOAY UMW OpraHn-
3auun HeobXxoaUMO UCNONbL30BaTL KO3 ULNEHTLI BEIBPOCOB N0 YMONYaHUIO.

KocBeHHyto akoHomuio MMM, 4OCTUMHYTYIO 32 cueT ucnonb3oBaHua AT, cnefyeT yuuTblBaTh B HACTOSALLEM
cTaHOapTe Kak YMcTble BbIBpoChl.

Kak npasuno, koathdmumenTsl Boibpocos CO, ANA BCex BUAO0B TONNMBA AOMKHLI NPEACTABMATL NOMHbIe
BbiGpockl CO, 0T Ncnonb3oBaHWA TOMNMBa Ha ocHose codepxaHua OVY.

HekoTopble AT, HanpUMep UCNOMNb30BaHHbBIE LUVHbLI M MPONUTAHHbLIE OMUIMKA, COOEePKaT Kak NCKoMaeMbli
yrrnepoa, Tak u yrnepon us 6uomaccsl.

37U BMabI TONMUBA CnedyeT paccMaTpuBaTh Kak CMellaHHble Buabl TonnuBea, a Bbibpocsl CO, AOMKHBI
ObITb pazaeneHsbl Ha UX UcKonaemble U BMOreHHbIe YacTu NyTeM onpeneneHusa gonu GuoreHHoro yrnepofa B
obuwem Tonnuee.

[ns HekoTopbIX BULOB TOMMMBA 3TY AOMNI0 CNOXHO U3MEPUTL, Tak Kak OHa MOXET OTnu4aThCsi B 3aBU-
CYMOCTW OT MpUMEHsieMoro Tonnuea. MNpeanpuaTUAM pekoMeHAYEeTCH MCMNONb30BaTh KOHCEPBATUBHbLIM NOA-
Xon nNpu onpefeneHun cogepxanns 6UoreHHoro yrrepoaa, a 3To 03HA4YaeT, YTo ero cogepXaHue He crieqyeT
nepeoueHuneatb. CopepxaHue Mckonaemoro yrnepoaa 3a npegenamu 100 % HeobxogMmMo npuHMMAaTE ANS
BWAOB TOMMMBA B Criyyae OTCYTCTBUA AOCTOBEPHON MHOpMaLMK O cogepXaHum B HUX BroreHHoro yrnepoaa
[0 nosydeHns 6ornee TOYHbIX JaHHbIX.

Tonnueo, KOTOPOE BHOCWT 3HaYUTENbHbIN BKNag B Maccy nonydaemoro Kn 6narogaps cBoen 30MbHOCTH
M UMeeT 3HaduTensHoe copgepxaHue OHY, MoxeT BbiTh YKasaHo Kak TONNMBO ¢ KoathdnumMeHToMm BblDpocoB
CO,, ocHoBaHHBIM Ha cofepxaHuu obLLero opraHuyeckoro yrnepoaa. B atom cnyyae, a Takke npu npeacras-
neHun Beibpocos CO, OT Chipba Ha OCHOBe ero BBOAA (CM. 7.2.2) gononHuTensHo cregyet coobuiarts Belbpo-
cbl CO, ot cogepxaHua OHY. 3To gomkHO BbITh caenaHo ¢ ucnonb3oeaHuem nogpobHoro metoda eeoga A2
ana [1C, koTopoe He ABNsAeTCA YacTbio 3arpy3kn neun. Ecnu seibpockl CO, ot OOY martepuana yxe ykasaHbl
kak Bblbpockl OT Tonnuea, Bbibpockl CO, ot [IC AomkHbLI OTpaXaTb TOMbKO ocTaslieecs cogepxarnne OHY,
4yTo6bI coobulanuce Beibpockl CO, oT conepxaHus OY (cm. 7.2.2.5).

7.7 Boibpockl I oT ne4yHoro Tonnuea

B HacToslem cTaHgapTe nevyHoe TOMMMBO — 3TO BCE BUAbLI TONNWBA, NOAaBaEMbIe B MEYHYK CUCTEMY,
NAC TOMMAMBO, UCMOMb3yemMoe ANA CYLIKU UnKu nepepaboTki CbipbeBLIX MarepuanoB Unu Ans nNogroToBKK
Apyroro neyHoro tonnuea. lNoa aTo onpefeneHue NoanagakwT TONNUBA Kak NOCTynakwme Yyepe3 0OCHOBHYHO
TOMOYHYIO CUCTEMY MeYu, Tak U MofaBaeMble B JeKapOoHM3aTop UK HanNpaAMYIo Ha 3arpy304HbIA KOHEeL, NeYu.
B HacToslemM cTaHOapTe Takue TOMMMBA pacCMaTPUBAOTCS Kak MevHble, HE3aBUCUMO OT BO3MOXHOCTU UC-
noneb3oBaHus cOpPOCHOro Tenna Ans reHepauuun 3reKTPO3HEPTrMU. Takke B KATErOpUKM NeYHbIX OTpa)awT To-
nnuBa, ucnonb3yemslie AN X Nogorpeea (HanpuMep, TAXenon TonnMeHon HedpTn ans npouaeoactea Kn). To-
nnuea, ucnonb3yemsle And cywkn MK, npuMeHseMblx NpU NoMore LeMeHTa, a Takke Tonnuea ans reHepauum
3MNeKTPo3Heprum B 060cobneHHon OT Ne4n yCTaHOBKEe OTpaXaloT B OTYETE B KATEropyMy BHEMEYHbLIX TONMNB.

YoenbHele BeiGpock! M7 1 yaensHoe notpebrneHne sHepru TONN1Ba Npu npoussogcTee Kn 3aBucaT oT
NPUMEHEHUA MEYHOro TONMNUBA, BKIOYAA NOATOTOBKY ChipbS U TOMMUB.

7.8 Bbibpockl I oT Hene4yHoro Tonnuea

7.8.1 Hene4yHoe TONNWBO BKMNKOYAET BCe BMAbI TOMMWBA, He BKMNKYEHHble B onpedeneHue neYHoro To-
nnuea. Hanpumep, TONNWBO, UCMNOMb3yEMOE:
- ONA 3aBOOCKON W KApbE8PHOW TEXHWKMU;
- oborpeBa noMeLLeHus;
- TEPMWYECKOrO TEXHOMornveckoro obopygoBaHusa (Hanpvumep, CYLUWMOK), KOTOPOE MOXeT BbiTh Wc-
nonb3oBaHO Npu npurotoeneHny MK onsa nomona uemMmeHTa, u
- B OTAENbHOWM YCTaHOBKe 47151 COOCTBEHHOM reHepalny aneKkTpo3Hepru.
7.8.2 LlemeHTHble NpeanpusATvsa SOMKHbI 0becnevmTb NOMHYH OTYETHOCTE 0 Bhibpocax NI oT HeneyHo-
ro TONNMBAa, CKUraeMoro Ha MecTe.
[aHHbIe BLIBpOCH! Yy4MTHIBAKOT cnedyrlwnm obpasom:
a) Ml ot Hene4yHoro TonnNuea coobLlaeTca OTAeNBHO NO TUMNY NpUMeHeHus, YTobbl obecneunTs rMbKOCTL
npu 0606LLeHNK BbIBPOCOB:
1) ons obopynoBaHua u asToMobuUNen Ha nNnoLlaake,
2) oborpesa WM OXNaxXaeHUsA NOMELLEHMS,
3) cywkn MK, Hanpumep wnaka unun nyuLonaxa,
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4) cobCcTBEHHOWN reHepaLum 3NeKTPOIHEePrMK B KOTIax ¢ pa3genbHbiM HArpesoM U Ans NpovM3BoAcTBa
3MEeKTPO3HEPrUKM Ha OU3ensHOM UK BEH3MHOBOM reHepaTope.

Tonnueo, U3pacxoqoBaHHOE Ha CYLLKY Cbipbsa Ans npou3BoacTBa Kn v nevyHoro Tonnuea, BKIHYEHO B
pasnen NeYyHoro Tonnuea;

6) B HacToswee BpeMs Bbibpock! [T OT TpaHCNOPTUPOBaHWA 3a npegenbl 0ObekTa TPaHCMOPTHLIMM
cpencTBaMy OpraHvM3auuu MCKMYeHbl M3 rpaHul otyeTHocTu (cm. 10.1);

B) npegnonaraeTcs, YTo Yrnepod B HEMEYHOM TOMMNUBE MOMHOCTBK OKUCIIEH, T. €. He YYTEHO Hakonmne-
HWe yrnepoga B caxe unu 3one. [NonyvyeHHoOe B pe3ynkraTte 3aBbilleHne BbiBpocoB 0BbIYHO HEBEMWKO (Npu-
MepHo 1 %).

B tabnuue 6 npueegeHkl 3Tankl Nnpouecca, KoTopble HEOBX0AUMO 0Tpa3nTh, YTOBLI 0BecneunTs NOMHYH
OTYETHOCTb B COOTBETCTBMM C HACTOALLUM CTaHOApPTOM.

Mo BO3MOXHOCTU crnefyeT WCMonb3oBaTk U3MepeHHble 3HadyeHusi bonee Huskon TC OnNs KOHKPETHOMN
yCTaHOBKW. B ka4yecTBe ansTepHaTMBbl MOXHO NPUMEHATL 3Ha4YeHus no ymondanuio MCOWK. Ecnu B kavecTee
TOMMNUBa ANsA ne4Yei U HeNeYyHoro ToNNMea UCNoNb30BaH O4WH W TOT e BUA TONNMBa, To KoaddUUMEHTLI Bbli-
Bpocos CO, B OTYETHOCTU JOIKHLI COBNafaTth. B npoTMBHOM criydae HeobXoAUMO NPUMEHATL U3MEPEHHbIe
3aBoAckue KoaddruneHTbl BoIGpPOCOB, NpY UX Hanu4uKn. B kayecTBe anskTepHaTUBbl MOXKHO MPUMEHATL 3HA-
4yeHus no ymondauuk MIAUK (cm. [2]).

7.9 Bbi6pochki NI oT cKUraHma cTOYHbIX BOA,

HekoTopble LeMeHTHble 3aBodbl NPOU3BOAAT PaCbINl CTOMHLIX BOA B CBOWM NEYM, HANpUMEP B Ka4yecTBe
oxnaguTtens nnameHy Ansa KoHTpons okcuaos asota (NO,). Yrnepod, cogepxalumincst B CTOHHbIX BOAAX, Bbl-
Aensietca B Buge CO,. B HacTosALlem cTaHaapTe He YCTaHOBMEHbI CTporue TpeboBaHns B OTHOLLEHUM LieMEHT-
HbIX NPEANPUATUA Ha NpeaMeT KONMYeCTBEHHOW OLeHKM ceoumx Bbibpocos CO,, cBA3aHHbIX ¢ noTpebneHnem
CTOYHbIX BOA, MOCKOMbKY 3TU BbIOPOCHI, KaK NpaBuIo, HEBENUKM 1, KPOME TOro, UX TPYLHO ONpeaenuTb Komu-
YECTBEHHO!

- DOMbLIMHCTBO LIEMEHTHbIX 3aBOA0B He NoTpebnalT CTOYHbIE BOOb;

- npu NoTpebrneHnn CToYHbIX BOA COAepKaHue yrnepoaa B HUX oBbluHO cocTaBnsaeT meHee 1 % oT 0b-
wmx Boibpocos CO, npeanpusaTus.

MpumedvyaHme — Ecnu 3aBof MCNONb3YET CTOMHbIE BOAbI, NOTpebnaemMbldi 06beM 0BbIYHO COCTaABNAET OKOMO
10 kr/T Kn. Mpv TUNMYHOM 3HAYeHMM MacCOBOW AONW YIMEpPoaa B CTOYHbIX Bofax 5 % aTo cooTBeTcTByeT Bhibpocam CO,
okono 2 kr/tT Kn unu okono 0,2 % oT TunudHbix 06wmx BeiGpocos CO, npeanpuatus;

- KpOMe TOro, yrnepoj, cofepXalluiAca B CTOYHbLIX BOO4AX, MOXET MMeTb BMOreHHoe NMpoUCXoXOeHue
(HanpvMep, kaHanM3auWoHHble cBpockl), U B 3TOM Cry4ae ero crieqyeT y4YuTbiBaTh TOMbKO Kak CrpaBOYHYH
MH opMaLUIo.

7.10 BbiOpockl NnapHMKOBLIX ra3os, oTAU4HbIX 0T CO,, OT LEMEHTHOWN NPOMbLILWNEHHOCTH

K XuMWyeckum coeanHeHUsAM, COOTBETCTBYIOLWKMM aHTponoreHHsIM I, BbI3bIBAWKMM U3MEHEHUE KNK-
MaTa, OTHOCHT:

- avokeup yrmepopaa (CO,);

- metaH (CH,);

- okeup asota (N,0);

- TpudTtopua asota (NFy);

- Toy;

- Moy,

- rekcadpropua cepbl (SFg).

B npouecce npowuasoacTtea Kn v uemedTta He npumeHsaT FOY, MY unu SF6. EAMHCTBEHHBIMW BO3-
MOXHBIMW MYTSIMW MPOHUKHOBEHMA MOrYT BbiTb MUHUMAIbHLIE KONMWYECTBA rasa, OCTalLLMECs B OTX0AaXx,
cogepXallux NeHonnacT.

OpHako Takve Matepwvarnbl He UCMOMb3YIOTCH M 00bIYHO He codepKaTcsa B 3Ha4YMTeNbHOM KonuyecTBe B
cMeLwwaHHom AT, NpMMEHAEMOM B LEMEHTHOM MPOMBILLIIEHHOCTH.
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8 KocBeHHLIe BbIOPOCHI MapHUKOBLIX ra3oB U UX onpeaerieHue

8.1 O6wue nonoxeHUn

KocBeHHble Bbibpochl M7 — 370 BbIOpOCHI, IBASAOLWMECS CMEACTBUEM AEeATENbHOCTM OpraHu3aLmm, Ho
BbiOpacbiBaeMble UCTOYHMKaMW, HaXo4AWMMKCH B CODCTBEHHOCTH WK NO4 KOHTPOMEM APYrol opraHu3aumu.
[Mpon3BoACTBO LEMEHTA CBA3AHO C KOCBEHHbLIMK Bhibpocamu [ 0T pa3nuyHbiXx MCTOYHUKOB.

OCHOBHbIE NpMMepbl UCTOYHUKOB KOCBEHHbIX Bbibpocos CO,:

- NMPOW3BOLCTBO BHELUHUMW reHepupyrLWMMM 0BbeKkTaMin 3aKynneHHoW 3NeKTPO3Heprun, KOTOPYH Nno-
TpebnaT nponssoguTenu uemeHTa (cm. 8.2);

- ncnonb3cBaHve Kn, 3akynneHHoro y ApyrMx Nnpona3BoguTenei u cMeLlaHHoro ¢ cobcTBeHHbIM K;

- MPOM3BOACTBO W nepepaboTka TpagVUMOHHBIX WCKOMAeMbIX W anbTepHaTMBHBIX BWAOB TOMMMBa
TPETbMMW CTOPOHAMU;

- TpaHCNopTUPOBaHWe Matepuanos (Cbipbs, TONNUBA) M NPOAyKUUK (LemeHT, Kn) TpeTbrmun nuuamu.

OnpegeneHne rpaHunL, KOCBEHHbLIX Bbibpocos MM BkNtoYeHo B 6.2.

JaHHble 0 KocBeHHbIX BbiOpocax M, cocTodwMe W3 HECKOMbKWMX KaTeropui, MoryT ObiTb MOnesHbl
ANng oueHkn obuiero yrmepogHoro crnega orpacnu. C 3ToW uenbio LeMeHTHbIe NPeanpuaTvsa SOMKHbI pac-
CcuUnThIBaTb M coobwaTe o Beibpocax I kak 0T KocBeHHbIX BEIOpocoB M 0T MMNOPTUPOBAHHOM 3HEPrMK Mo
FOCT P CO 14064-1—2021 [5.2.4, nepeuncneHue b)], Tak n oT kocBeHHbIX Bbibpocos NI oT npogykumu,
ncnonbayemon opranmnsauven no NOCT P NCO 14064-1—2021 [5.2.4, nepeducnenune d)] (nokynHoro Kn) n
OPYrMx KOCBeHHbIX BbiBpocos MM, KoTopble OKa3biBalOT 3HAYNTENBHOE BNUAHWE Ha Bbibpochk [T

8.2 KoceeHHbie BbiGpockl CO, OT BHEWHEro NpoU3BOACTBA INEKTPOIHEPruK

Bbibpockl CO, npu NpoM3BOACTBE 3MIEKTPO3HEPrMM Ha BHELLHWX reHepupytoLLmx obbektax Heobxoanmo
PacCUYUTLIBATL Ha OCHOBE U3MEPEHHOW MOCTABKM 3NEeKTPOIHEPTUKM U3 CeTU W, NPeanodYTUTENLHO, KoadduLm-
€HTOB BblIBPOCOB, MOMyYeHHbIX OT NMOCTABLUMKA 3NEKTPoaHeprui. B kayecTse anbTepHaTUBLI PEKOMEHOYETCS
MCMOMNb30BaTHL FOCYAaPCTBEHHbIE AaHHbIE ONS HaUWoHaNbHOW aHeprocucTemMbl. Ecnv o6a Buaa gaHHbIX Hego-
CTYMHbI, MOXHO UCMONb30BaThL CPEAHWIA KO3dUUMEHT BEIBPOCOB ANS cTpaHbl. Takne KoaddULUUEHTbI OCHO-
BaHbl Ha OaHHbIX MITOVK 1 exxerofHo 06HOBNATCSA. BbIGPOCh!, CBA3aHHbIE C NOTPEBNeHneM aneKTpoaHeprun
Npy TPaHCNOPTUPOBAHMK W pacnpedeneHnk, B 3TOT pacyeT He BKMIOYaKT.

B HacToswem cTaHOapTe OTPaXKEHO pasnnymne MexKay MCTOYHVKAaMK 3MEeKTPO3HEPTUK (BHELLHNE reHepu-
pylolme o6bekThl, COBCTBEHHAs reHepaLmns aNeKTPpoIHepruun) 1 noTpebneHnem sHepru: MCronb3oBaHue ans
NPOW3BOACTBA LieMeHTa, noTpebneHmne anekTpoaHepru BcnoMoraTtenbHbiM 06opyaoBaHmemM (pasHuua Mexaoy
BaNOBOM U YNCTOW BbipabOTKON 3NEKTPOIHEPTUM INEKTPOCTAHLMEN) N AKCTIOPT 3MEeKTPOSHEPTUM 3a Npeaen.!
opraHu3aLuu.

OHepruto, nepegaHHy0 OpYrMM YCTaHOBKaM, He CBA3aHHbIM C NMPOW3BOACTBOM LEeMeHTa B rpaHuuax
OJHOTO MPEAnPUSATKS, CMEdYeT paccMaTpuBaTh Kak 3KCMOPTUPYEMYH 3MEKTPOIHEPTMI0 BHELIHUM noTpebu-
Tenam.

8.3 KocBeHHble BbIGpockl CO, oT NnpuobpeTeHHOro KNUHKepa

KocseHHble BbiGpockl CO, oT npuobpeTeHHoro Kn paccumnTeiBalOT Ha 0CHOBE YncToM nepeaaqn Kn (npu-
obpeTeHHbIn Kn — peanu3oBaHHbi Kn + BHyTpeHHee nepemelleHue Kn Ha npegnpusiTin) opraHusauumu,
npegocTaensawLen otyeT, U koadduumneHTa Belibpocos ana Kn. Yto kacaetca nepemewieHmna Kn B npegenax
npeanpusiTusi, cnegyeT UCNonb3oBaTh peanbHbld KoadduumMeHT BbIOpOCOB NpegnpusaTMs NpoM3BOANTENS.
Ecnu Kn npnobpeTtaeTca Ha CTOPOHE, TO 3HadYeHWe KoapduumneHTa BbIBPOCOB 0OLIMHO HEWM3BECTHO.

B atom cnyyae HeobxoaMmMo MCnonb3oBaTh 3Ha4YeHWe No ymornyaHuio. B nepsyto odepegb cnegyet npu-
MEHSATb HauWoHanbHbIe UMW peroHanbHble KoadduumeHTbl. ECcnm nx aHadeHne He ykasaHo, TO MOXHO WC-
nonb3oBaTh MeXayHapoaHble nokazartenu.

KoaddumumeHT BLIOPOCOB NO yMOnYaHuio, paBHbld 865 kr COZ.’T, cneayeTr MCNonb3oBaTk TOMLKO AN
pacdeTa BNUSHUSA KOCBEHHbIX Bbibpocos [l cBA3aHHOro ¢ YncTbiMK 3akynkamu Kn. [Ons npogaBua Kn 6a-
NaHCc ero NOKyMkK1 1, CrnegoBaTenbHo, pesynsTupyoLwme Bolbpockl ByayT oTpyuuaTenbHbIMK, YTO yKa3biBaeT Ha
TO, YTO Npofdaxu Kn npeanpuatreM KocBeHHO nomornu nsbexaTte BbIOPOCOB Ha OPYroM LeMeHTHOM 3aBoje.
OpauH 1 TOT e ko3 PUUMEHT BbIBPOCOB MO YMOMYaHWUIO He criefyeT MCMNonb30BaTh As pacyeTa BanoBbIX 1

YUCTLIX NPAMBIX BbIOpoco. M7 opraHusaunmn, NpeaocTaBnsaLwWen OTYET.
Mogxonbl kK pacyeTy aTUX OBYX TMMNOB KOCBEHHLIX Bbibpocos MM 06obweHsl B Tabnvue 11.
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Momumo Bbibpocoe CO, oT npuobpeTeHHoro Kn, HacToAwmit cTaHaapT He TpebyeT KonM4YecTBeHHOM
OLIEHKM APYTMX KOCBEHHbLIX BbiGpocos M. 3To 0THOCKTCA, B YaCTHOCTM, K KOCBEHHBLIM Beibpocam MMl cBsizaH-
HBIM C TPAHCMOPTOM.

Tabnuua 11 — lMapameTpbl U UCTOYHUKN OaHHbBIX ONS pacyeTa KocBeHHbIX Bbibpocos N7 oT MMnopTUupyemoi aHeprim
M [pYruX KOCBeHHbIX BbIbpocos CO, B COOTBETCTBUM C TpeboBaHMAMW HaCTOALLErO cTaHAapTa

Bribpockl CO, MapameTpbl EAMHAL] VICTOMHUKM AaHHBIX
M3MepPEHUS
Belbpocel 0T BHewHero | SnekTpoaHeprud,  no- =3 WamepeHue Ha ypoBHe 3aBoaa

NPOM3BOACTBA 3MeKTPo- | Kynaemas W3 BHELUHEN
3HepruM (KOCBEHHbLIE Bbl- | CETU

6pockl NI oT umnopTUpo-
BaHHOW 3HEPrnm)

KoadbdpuumeHt Bbibpo- | T CO,/MBT -4 | KoadhdhuumeHT OT nocTaBuivka Wnu perno-

coB 6e3 y4yeta notepb HanbHbIA KO3hPULNEHT
Buibpockl oT npuobpe- | YncTtaa 3akynka Kn TKn OnpepgeneHne Ha YpoBHE MpPeanpuaTms
TeHHoro Kn (KOCBeHHble (nprobpeteHHbIn Kn — peanuayemblii Kn +
eblbpockl NI oT npogyk- BHYTPEHHee nepemMelleHne Kn Ha npeanpum-
LK, MCnonb3yemoit opra- ATIN)
HU3aumen)

KoagpdpuumneHT BbIGpO- TCO, /ITKn KoadbUUMEHT Mo yMon4yaHuio

coB

Beibpocel I, cBasaHHble ¢ npou3BogcTeoM MK, 3ameHstowmx Kn wnu uemeHT, He cnedyeT paccma-
TpuBaThL Kak gpyrve KocBeHHble Bbibpockl M7 LeMeHTHON NPOMBILLIAEHHOCTH, €CNK 3TW BbIOPOCH! ABNSOTCH
pe3ynsTatoM ApYroro NpoMBbILLNIEHHOrO npolecca. 3To KacaeTcs, B YaCTHOCTH, Lunaka cTanenuTenHon npo-
MbILUEHHOCTM W1 30Mbl YHOCA 3NEeKTPOCTaHU M.

9 BazoBbIn rog, npuodpeTeHnsa N Npoaaxu

Beibpoch! NI yacTo cpaBHMBaOT C BbIOpocamMun NpoLUeLero KOHTPONbHOrO roga («6asoBbiin rogy»).

MpuobpeTeHre 1 peanv3aluus, a Takke OTKPLITUE WMITW 3aKpbiTUe NPeanpusaTHil OyayT BNMATE Ha KOHCO-
NManpoBaHHbIe NoKasaTeny BbiIOpOCoB opraHn3aumm Kak B abCOMIOTHOM, Tak M B OTHOCUTENbHOM BbipaKeHUH.
[ns obecneveHns cormacoBaHHOCTY BbIOpOCOB (T. e. BeiOpocoB B 6a3oBOM rogy W nocrne Hero) npegnpuatug
OOMMKHbI MPUMEHATE Creayolme npaemna:

- KOppeKTMpoBaTb Moka3aTeny BbibpocoB B 6a30BOM roy C y4eTOM M3MEHEeHW B pesyrnbrate npuob-
pPETEHNS U peanu3aunn: KOHCONMUOMPOBaHHbIE BbIGPOCHI, NPeACcTaBMNeHHbIE 3@ NPOLeAWe rofbl, OOMKHbI
oTpaxaTk TeKyllMe aKkTUBLI, NpUHagnexaline opraHnsayuu. Ecnv opraHusaumio npuobpeTtatoT, ee npoLusksie
BbIGpOCHl JOMKHbI BbITh BKMKOYEHbl B KOHCONMAMPOBAaHHbLIE BbIOpPOCHI opraHusauud. 3To cnegyeT chaenatb
nubo fo 6asosoro roga, NMbo go roga npuobpeTeHud, B 3aBUCUMOCTUM OT TOro, YTO HACTynuT no3gHee. Ecnu
opraHusauus oTAEeNseTcs, NPoLsible BbIBPOCH! AOMKHbI BbITh MCKMHOYEHbI U3 KOHCONMUOMPOBaHHLIX BbIOPOCOB.
3TWU KOPPEKTMPOBKM HeOBX0OMMO caenaTbh B COOTBETCTBMM C NpaBMnaMu KoHconugauum (cm. 6.3);

- He KOppeKTMpoBaTh Nokasartenu Bbibpocos Ba30B0oro roga nNnpyv OpraHu3aunoHHbIX U3MEHEHUSX: B CNy-
4yae yBernu4eHus Npou3BOACTBA 3a CYET MHBECTULMIA B HOBoe obopyaoBaHue, pacluMpeHnss MOLWHOCTEN UK
NoBbILEHNS 3PPEKTUBHOCTU MCMOMb30BaHMA NPOU3BOACTBEHHBIX MOLLHOCTEN Da30BLIM rOf He KOppeKTupy-
eTcs. AHanornyHo 6a3oBbIi rof He JOMKEH KOPPEKTUPOBATLCS B CMy4ae coKpalleHWsi MPOU3BOACTBA, 3aKpbl-
TWS NeYer U T. 4., YTO He JOJHKHO NPUBOOUTL K U3MEHEHWID NokasaTenel BbibpocoB 6ba3oBoro roaa.

10 OT4yeTHOCTbL

10.1 OBwwme nonoxeHns

I'IpOBep,eHme MOHWUTOPWHIA Bbl6pOCOB NI »n nogroToBKa OTYETHOCTKN MO Bbl6pOCBM NI nmeloT Heckonb-
KO ueneu, HanpuMmep: BHyYTpeHHee ynpaslieHUne 3KONnorM4eCKknMimn nokasatenamu, nyﬁnquaﬂ JKonornvyeckas
OTYETHOCTb, OTHETHOCTb MO CXemMam HaJ'IOFOOSJ'IO)KG‘HMFl, ﬂDGpOBOJ’IbeIe unun obazaTenbHble cornaweHus u
TOproBnda KBOTaMu Ha BbISpOCbt. ,D,OI'IOJ'IHMTEJ'II:HI::TMVI uenaMmm MoryT 6bITb, Hanpunmep, SEHHMEPKMHF npon3eo-
OWUTENbHOCTU 1N OUEeHKa XXM3HEeHHOIo LMKIa npoaykra.
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HacTosawmi ctaHgapT pa3paboTaH kak rubKuid MHCTPYMEHT ANs YOOBNeTBOPEeHUsA paznuyHbIX Lenen oT-
YeTHocTH. MHdbopMauusa CTpyKTYpMpoOBaHa TakMMm obpas3om, YTO ee MOXHO arperMpoBaTth U ge3arperuposartb
B COOTBETCTBUM C pasnuMuHbIMKW 0bnacTamum npeacTaBneHus.

MpuMepbl oxBaTa OTYETHOCTM:

- OTYETHOCTbL ANsl HalWoHanbHoro peectpa Beibpocos T HeOOXOOMMO COIMacoBLIBATL C PYyKOBOASA-
wumu npuHyunamu MI3WK. CnenoBaTtensHo, B OTYETHOCTL CreayeT BKYaTh BCe npsiMble BeiGpock! M1 B
TOM Yucrne BbIBPOCHI OT CXUraHna 0TXOA0B, CoAepXaLlnx nckonaemsin yrneposd. Beibpockl CO, oT 6nomaccs!
cnegyeTt NpyMBOOWTbL B KA4eCTBE CNPaBOYHON MHOPMaLWK;

- K OTYETHOCTW MO CXeMaM COOTBETCTBUSA U HanoroobnoxeHus no CO, NPpeabsaBnAlOT pasnuyHbie Tpe-
6oBaHWA B 3aBUCMMOCTK OT MECTHbIX COrnalleHui.

HacTtoswmi ctaHgapT no3sonseT cooblaTe 0 BanoBbiX M YACTLIX BbIBpocax, a Takke 0 KOCBEHHLIX Bbi-
©pocax MM, B 3aBMCMMOCTIK OT CUTYaLWK.

Hacroswmi ctaHaapT He onpefenseT Kakmx-nnbo npasun Ans NCKMIOYEHUS «HECYLLeCTBEHHbIX» UCTOY-
HWKOB BbIOpOCOB. Ha npakTnke pelueHre 0 BKMHYEHUN I UCKMIYEHUM KOHKPETHbLIX UCTOYHMKOB BbiDpocoB
TaKkKe 3aBUCKT OT TpeboBaHUI COOTBETCTBYHOLLEN CUCTEMBI OTYETHOCTU.

CornacHo noctaHoeneHutw [7] onpeneneHue macckl Beibpocoe N7, BkN4YaeMol B OTYETHOCTh, OCYLLIECT-
BMNSAETCHA B COOTBETCTBUM C METOAUKON KONMMYECTBEHHOTO onpegeneHns obbemor Beibpocos IMI7, cogepxallein
B TOM YWCI€ pacHeTHble U MHCTPYMEHTanbHble MeToabl onpegenerHun obbema Boibpocos MMl yTBep)kaeHHORN
MuHWCTEPCTBOM NPUPOAHBLIX PECYPCOB U 3konorun Poccuiickon ®egepaunum (cm. [4]).

10.2 KopnopaTuBHasa 3KONOrn4eckas oT4eTHOCTb

Llenbto 0o6poBONLHOK 3KONOrMYECKOM OTYETHOCTU NpeanpuaATUs ABMNsAeTca NpefocTasneHue nonb3oBa-
Ten OOCTAaTOYHO TOYHOrO NMpefcTaBneHus 06 IKONOrMYEeCKOM BO3LEVWCTBUM OpPraHu3aLnmn Ha OKpyKaloLwyto
cpeny.

370 03HAYaeT, YTO OTYETHOCTL LIE@MEHTHLIX MPEeanpUATAA JOMKHa BKMYaTb BCE COOTBETCTBYIOLMNE CO-
cTaBnAwLIne BbIOPOCOB:

- BanoBble nNpsMble BbiBpockl M7 opraHnsauum (0T gekapboHu3aumMu/KanbLMHMPOBaHNs, TPaaULMOHHO-
ro MCKOMaeMoro TOMNMBa AnA nedei, ansTePHATMBHOMO TONMWBA NS NeYell, HeneyHoro Tonnuea). Takke B
KayecTee CrpaBoYHON MHbopMaLMK creayeT NpuBoaUTL BbiGpockl CO, oT Gruomaccs;

- 4McTble BbIGpoCkl (ECNN NPUMEHMMO), pACCHMTaHHbIE Kak BanoBble BblGPOCH! 3a BbIHETOM BbIOpOCOB
OT MCMNONb30BaAHUA ankTepPHaTUBHbIX BUOOB TOMNMMBA;

- OCHOBHble KOCBEHHble BbliGpochkl MM (0T noTpebneHunst 3akynnieHHoN 3NeKTpoaHeprnm U npruobpeTeH-
Horo Kn).

OtueTHOCTb gomkHa ObiTe NpefcTasneHa B abconmoTHbix eguHuuax (MnH 1 CO,/ron), a Takke B BUAE
yaenbHbIX nokasatenen Beibpocos (kr CO,/T MaTepuana, Bxodsllero B coctas LemeHTa). lNpeaocTaeneque
OTHETHOCTMW TONbKO MO YUCTbIM BbiGpocam, 6e3 yyeTa BanoBbix BblIBpOCOB, HENPUEMTEMO.

Ona 6onee NOMHOro oTpaXeHuss MHOPMALMM B OTHETHOCTb A0MKHbI BbITh BKMOYEHBb! BbiGpockl CO,
(BkMtovan koceeHHble BbIBpockl CO, oT NoTpebneHnsa aNeKTpOsHeprun N3 CeTH 1 y4eT COBCTBEHHON reHepa-
LM 3NeKTPO3HepruM) Ha pasnuyHblX aTanax npouecca (cM. Tabnuuy 12).

HononHutensHble TpeboBaHMA kK 4OGPOBONLHOM OTYETHOCTU BKMKYAKOT criegyrollee:

- HeobxoOQUMO YEeTKO yKasblBaTb, KOrOa UCTOYHUKM BbiOpocoB MIT MCKNKYaT U3 uHBeHTapusauun. C
3TOM Lenbio B HACTOsALLEM CTaHAapTe nepedyucrneHbl TpeboBaHuUs OTHOCUTENBHO NpeaocTaBneHus npeanpu-
ATUAMM OTYETHOCTM 00 MHBeHTapusauuu MT;

- OTYETHOCTb MPeanpuaTUA OOMKHA COOTBETCTBOBaTh TpeboBaHWAM HacTOsILLEero craHgapra v oTpa-
XaTb Nobble CyLecTBeHHbIE OTKMOHEeHUS OT NOMOXEeHUA HAacTosALWEero cTaHgapTa.

Tabnwua 12 — PekomeHOyeMble rpaHvubl OTYETHOCTW No Belbpocam M

ObnA3aTensLHOCTb
3tan npouecca OTYETHOCTK NO KommeHTapum
Beibpocam CO,

MNoctaBka chipba (OobeiMa, | [a, rae npUMeHMMo MoxeT noTpeboBaTbCs KOHCOMMAAUMsS BbIOPOCOB [ABYX
apobnexve) HPWANYECKUX MWL, ECM NOCTABKA Chipbs OCYLLECTBNEHA MO
KOHTpakTy (nogpobHocTh cM. B 6.3)

MoaroToBKa chipbs, TONNUea 1 | [a, roe npUMeHUMo —
nobaBok
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OkoHYaHue mabnuubi 12

Oba3aTenbHOCTb
3T1an npouecca OTYETHOCTU MO KommeHTapuu
sbibpocam CO,

[Mpouecceol B neum (BoicokoTem- | [a, roe npuMeHMmo —
nepatypHas o6paboTtka)

MepeBoz3kn 3a Npegensl npeg- | Her OTyeTHOCTL He fABnsieTcs obasaTensHol. Ecnu coobulaet-
NpYMATUA (BHELLUHWIA TPAHCMOPT) cA, TO cregyeT pasgenatb npsamble Bbibpocsl CO, (0T cob-
CTBEHHbIX TPAHCNOPTHbLIX CPEACTB, BKMNYasa apeH0oBaHHble
aBToMO6UNK) U KOCBEHHbIe BbIBpockl CO, (0T TpaHcnopT-
HbIX CPEACTB TPETLEWN CTOPOHLI)

CobcTBeHHasn reHepauva | [Oa, rae npumMeHnmo Takoke cneayet coobuiate o Belbpocax CO,, aaxe ecnu ata
3MNEeKTPO3HEepPrum 3MNEeKTPO3HepPrusa UCMNOomb3yeTcs TONbKO Neprognyeckn

O6orpes u oxnaxgeHue nome- | [a, rae npuMmeHumMo —
LLEHWIA

10.3 OT4yeTHbIe Nepuoabl

OT4yeTHOCTb 0 BbiBpocax [T ocylWecTBNSAIT 3a KaneHdapHbli rod. C Touku 3peHus BbibGpocos M
OTYETHOCTb MO (PMHAHCOBLIM rogam COCTABMNSAT OOCTOBEPHO MNMPW YCNOBUK, YTO 3TO JenaeTcsl Nocneaosa-
TenbHO BO BpemeHu, Bes nponyckos unu gybnuposaHus. iameHeHns B OTYETHOM rogy OOMKHbI BbiTb YETKO
yKasaHbl.

10.4 MNokasatenu adpcheKTUBHOCTU

10.4.1 O6LwwMe nonoxeHUn

B HacTosileM cTaHgapTe NnpuBeaeHbl pekoMeHAauuM No co3gaHunio rnbKon oCHOBLI 4N MOHUTOPUHTA U
OT4eTHOCTM Nno Bbibpocam [T,

PacueT pasnuyuHbIX Nokasartenei BbIOPOCOB NPUBEOEH BbIlUE.

OnpeneneHne obLLKMX BbIOPOCOB M KOHKPETHBLIX NOKa3aTenen 3aBnUCUT OT LUENen OTYETHOCTK, Takux Kak:
npegocTaeneHuMe AaHHbIX 0 BbIOpocax B HaLMOHamnbHbIe PeecTpbl, peXuMbl cobnogeHns TpeboBaHWiA No Bbi-
B6pocam MNIN 1 TOproens KBOTamu Ha BbIOpoOChl, OTpacneBol 6BeHYMapKUHTL

MHeeHTapusaumu NI ana Takon OTYETHOCTM B 3HAYUTENbHOW CTEMNeHW 3aBUCHAT OT LeNCTBYOLWEero 3a-
KOHO4aTenbCTBa M NPakTU4EeCcKoro NPUMEeHeHus, a He OT Hay4HbIX apryMeHToB.

C y4yeToM 3TOr0 B HACTOALWMIA CTaHAAPT BKIOYEH pa3gen OTHOCUTENBHO nokasaTtenen addeKkTMBHOCTMH,
B KOTOPOM KOMMaHUW MOTYT BBOAUTE JOMNOMHMTENBHbIE NapaMeTpbl B COOTBETCTBUKM CO CBOMMMW NoTpebHoCTS-
MM, HANpPUMepP Pa3nuYHbIE UTOTOBbLIE NOKA3aTenu BLIBPOCOB UMW NPOMEXKYTOHYHBIE UTOTK.

KpaTtkoe onucaHue nepedHs nokasatenei adpcpektuBHocTu (KM3J) npegcraeneHo B Tabnuue 13.

10.4.2 3HameHaTenMn

10.4.2.1 Obwume nonoxeHus

C TO4YKM 3peHusl yCTONYMBOrO pa3BuTus U BusHeca OTYETHOCTE 00 yrneponHon 3dpeEKTUBHOCTY (yaoenb-
Hble Bbibpockl MM unv BeiGpockl M7, paccynTaHHbIe Ha eguHMLY) Tak e 3Ha4Yuma, Kak 1 oT4eTHocTb 06 abco-
TNIOTHBIX NokasaTtensax Beibpocos M. B cBA3M ¢ 3TMM BO3HMKAET BOMPOC: KaKyk efuHULY, XapakTepUayHoLLYH
NpPOW3BOACTBO LEMEHTA, CnefyeT WCMNoNb30BaTh B 3HAMEHATeNe nNpu pacyeTe yaernbHbiX Bbibpocos?

B uemMeHTHOI NPOMBILLNEHHOCTM ANA 3TUX Lenen nogxoauT Npovu3BoACTBO Tpex NPOoaYKTOB:

a) Km;

6) ueMeHT (SKBMBaNEHT);

B) NMPOAYKTbl HA OCHOBE KOMMOHEHTOB LieMeHTa.

Kaxgbld M3 aTux Tpex 3HaMeHaTenein no-pasHoMy OLeHUBaeT nokasatenu Bbibpocor M Ha pasHbIX
cTaauAx NpoW3BOACTEA LemeHTa.

Ansa BbIGpaHHbIX MOKasaTenewn, KOTopble He Mcnonk3ylT BeiDpockl M7 B yncnuTene, uenecoobpazHo
BKIMOYUTL Nprobpetaemblil Kn v MCKNOYUTL peanu3oBaHHbln Kn n3 3HaMmeHaTens. 370 OTHOCKTCS:

- K YOEnbHOMY pacxody 3MeKTPO3IHEepPru Ha TOHHY NPoayKLMK Ha OCHOBE LEeMEHTHbIX COCTaBMSALNX,
KOTOpPLIA AOMKEH y4UThIBATL NOMonN npuobpetaemoro Kn: ueMeHT (3KBUMBANEHT);
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- Kn/uemeHT-dbakTopy, KOTOpbI AOMKEH ONUCbLIBAaTb COOTHOLLEHWE Mexay obwmnm notpebrneHmnem Kn n
obL MM NPOM3BOACTBOM LieMeHTa Unu Ao6aBokK B BETOH.

10.4.2.2 KnuHkep

B koHTekcTe HacTosLero ctaHaapTa nog Kn noHumaetcs cepbln u 6ensiin Kn, ncnons3yeMbiil AN npo-
n3BofcTBa ceporo 1 Genoro uemexTa. MNpouseoacteo Kn siBnseTca 0CHOBHbIM UCTo4HUKOM CO, npu npous-
BOACTBE LIeMeHTa U paccyuTbiBaeTca no gpopmyne

rrG_Iﬁ’rccf,own = K”cons,own t Kﬂso!d,own’ (22)
roe Knpmd,own — Macca npouseegeHHoro Kn, T;
Kncons,own — macca n3pacxogosaHHoro Kn, T;
Knso,d,own — Macca Kn, peannayemMoro Hanpsamyto, T.

10.4.2.3 LlemeHT (aKBMBanNeHT)

LleMeHT (3kBMBANEHT) — KOMUYECTBO LEMEHTA, KOTOPOE PACCHUTLIBAKOT UCXOASA M3 KN, Npon3BeaeHHOoro
Ha MecTe, C npumeHeHuWeM 3aBoackoro Kn/uemeHT-thaktopa. CnenoBarenbHO, 3TO BUPTYyanbHOe Npou3BOs-
CTBO Macchl LieMeHTa (9KBUBAMNEHT) Cem,, T, Np1 AonylieHun, 4To Bech Kn, npounseeeHHbIA Ha 3aBofe, pac-
X0OyeTcs Ha NPOM3BOACTBO LIeMeHTa Ha TOM Ke 3aBOJe M C MpUMeHeHneM oTHoweHnsa Kn/uemeHT, xapakrep-
HOro ANA 3aBoAa, M paccyMTbiBaeTcs no opmyne

come, = Rco 5,0 (23)
Kn, cem
roe Kncons’own — Macca M3pacxodoBaHHOMo nNpoussegeHHoro Kn, T;
Rl{n,cem — cooTHoweHne Kn/uemeHT (akBUBaneHT), T/T, paccynTbiBaeMoe no opmMyne
Kn
Rkn, com = Kn Soe ’ (24)
' cons,own + €@Mconst,exKn + KNcons bought
roe Kn,,,s — Macca uspacxoposanHoro Kn, T;
COM o st ex.kn — Macca pacxoaa LIM v xoMNoHeHTOB, OTNUYHBIX OT KN (runc, U3BECTHAK U T. 4.), M3pacxono-
BaHHbIX Ha CMeLluBaHue, T;
K“cons,bought — macca npuobpeteHHoro 1 notpebnexnHoro Kn, T;

KoapdmumeHT B hopmyne (24) ocHoBaH Ha pacxoge Kn. CriegoBaTenbHO, B 3HameHaTene WCKITYeH
peanusyemblin Kn, a BknoyveH npuobpeTteHHblin Kn. [obasku B 6ETOH NCKIHOYEHDI.

PacueT yaenbHbiX BbIOPOCOB MpeanpuaTUii OSBKHbBI MPOBOAUTL B COOTBETCTBMM C MPMBEAEHHBIM Ha
pucyHke 6.

npamMble Bolbpocs CO,
YaenbHoe copepianue _ NPY NPOV3BOACTBE LUEMEHTA  KOS(DULMEHT
CO, Ha T uemeHTa (3kB) cobcTBeHHOe Kn/uemeHT (3KB)
npoussoacTeo Kn
A

— COBCTBEHHBIN +  coBCTBEHHbIA
notpetnsaembin Kn npodasaemblii Kn

PucyHok 6 — PacueT yaensHbix BbibpocoB

10.4.2.4 lpoaykTbl HA OCHOBE KOMMOHEHTOB LeMeHTa

[MpoayKTbl HA OCHOBE KOMMOHEHTOB LIEMEHTa COCTOAT M3 Bcero Kn, nponaseqeHHoro opraHusaugmnein ans
NpOU3BOACTBa LeMeHTa MNu npsMoil npogaxku Kn, a Takke runca, nssectHsaka, LM n Bcex KOMMNOHEHTOR Le-
MeHTa, Kpome Kn, noTpebnaemMeix ANa cMeLllMBaHKUS, a Takke Bcex fobaBok Kk BeToHy, 0b6paboTaHHbIX Ha pac-
cMaTpMBaeMoOM LIEMEHTHOM 3aBoae.

TioBble 06beMbI NbINKW, KOTOPLIE NOKUAAKT MNEYHYH CUCTEMY M B UTOTE BKMHKOYAKOTCH B COCTaB LEMEHTA,
cnenyeT BKIo4aTh B 3HaMmeHarernb. [pumeps! BknoyatoT LN, nobaBnseMyto Ha LEMEHTHYH MENbHULLY, U Npsi-
mble npogdaxwu LN B kawecTBe BAXyLLero KoMmnoHeHTa. B HacTosAwem cTtaHgapTe ob6bembl NbINK HEOGX0AUMO
YUMTBIBATb Kak KOMMOHEHTBI LeMeHTa, oTnnYHble oT KN, ucnonk3yemoro Ans CMeLlvMBaHns, Unu kak gobasku
K BeToHy, KoTopble npeacTaenalT cobon yncteie MK, nepepabaTtbiBaeMble Ha 3aBoge. HanpoTtus, U3 3Hame-
HaTens cnegyeTt UCKIMIOYUTb YTUMU3MPOBAHHYIO MNblfb.
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CnepogatenbHo, 3TOT 3HamMmeHaTenb npeactasnset coboil cymMmy npousseaeHHoro Ha mecte Kn v nepe-
paboTtaHHbix MK.

3HameHaTens MCKMYaeT cnegywllee:

a) nokynHow Kr, ucnonb3yemblin Ans NnponM3BoacTBa LeMeHTa;

6) rpaHynMpPOBaHHbLIM LWMAaK M 30MY C YroNbHBLIX 3NeKTPOCTaHLUWUA, KOTOpble CKNaaWMpyT UMM NpoLakT
4pyroi opraHusauun 6e3 kakoi-nm6o o6paboTki ANsi U3MEHEeHWUs] MX CBOWCTB (HanpuMep, U3Mens4eHns uinm
Tepmuyeckoin obpaboTkn);

B) Maccy NpoAyKuuW Ha OCHOBE LIEMEHTHBIX COCTaBMAKLLNX cem
N pacc4vTbiBaemyto no popmyne

prog: - PEanuayemyio be3 nepepaboTku

Cemprod = KJ-'prt}d,own * Cen’?comt‘,ex,l-(n + MK, (25)
roe K”prod,own — macca npoussegeHHoro Kn, T;
Cemccnst,ex,l{n — Macca Llﬂ U coCTaBnawwmx, Kpome Kn (I'I/II'IC, M3BECTHAK N T. ,EI,.), M3pacxogoBaHHOIoO Ha

CMelLlMBaHue, T;
MK — macca gobasok B 6eToH (4nctele MK), nepepaboTaHHbix Ha 3aBoge, T.
YnenbHble BbiGpockl CO, Ha TOHHY NPOAYKTa Ha OCHOBE LEMEHTHbLIX KOMMOHEHTOB pacCyMTbIBaloT B
COOTBETCTBUN C PUCYHKOM 7.

npsamble Beiopockl CO, Npy NPOU3BOACTBE LEeMEHTa
YoeneHoe coaepxaHuie _ P P 2 pu np A u

CO, Ha TOHHY NPOAYKTA ~ ~\5eTRaHHbI + coGCTBEHHbINA U, uement notaeku
Ha OCHOBE LUEMEHTa  notpebnaemsiii Kn  npopasaembiit Kn 1M €0 COCTaBNAOWMNE,  1ng feroua
< < s 4 OTnn4Hble ot Kn (4ncTbie
- (runc, N3BECTHSIK, MK)
nT 4.),

npou3eEoACTE0 Kn notpebnsemoro

Ana cMmewneaHna

PucyHok 7 — PacueT yaenbHbix Beibpocos CO, Ha TOHHY NPOdYKTa Ha OCHOBE LIEMEHTHLIX KOMMOHEHTOB

,D,J'[H YOEeNbHbIX BbleOCOB MNr Ha TOHHY NPOAYKTOB Ha OCHOBE KOMIMOHEHTOB UeMeHTa 3HaMeHaTelnb OG-
HOBaH Ha npowuaeocTee Kn, cnegoBarensHO, BKAKOYEH NPoAaHHbIn Kn u ucKnyeH 3aKynneHH bIr K, BKITo4e-
Hbl KOMMOHEHTbI LEMEHTA, OTNWYHLIE OT Kn, n gobaBku K GETOHy.

YnenbHble BbIGDOCbi COZ Ha TOHHY NPOOYKTa Ha OCHOBE KOMIMOHEHTOB UEMEHTa OOITKHbI ObITb pacc4u-
TaHbl, KakK NMNoKa3aHO Ha PUCYHKe 8.

Koshdbuumert _ noTpeBnsaembIi KNUHKEP
Kn/npoaykTel COBCTBEHHBIA 4 BE LN, uement no6asku
Ha OCHOBE LEMEHTa  npotpebnsembin Kn  n aemista_Kn W €ro CoCTaBnAlWNe,  1ng Gerona npuoBpeTeHHbIA
N g o+ omnuyHble oTKn 4 (YncTbie + 1 notpeb-
coBcTReHHOe (une, ”3‘3&)07”““- MK) naembli Kn
T A,

Npou3soACTBO Kn noTpebnaemoro

Ans cCMewmnBaHna

PucyHok 8 — Pacuet koadhdrumnerta Kn/npogykT Ha ocHOBE KOMMOHEHTOB LiEMeHTa

KosdhdurumeHT (Mnn cooTHoweHWe) ocHoBaH(0) Ha noTpebnenun Kn. CnegoBaTtenbHo, B 3HaMeHaTene
UCKIMOYeH NpofaHHeli Kn, a BkntoveH npuobpeTeHHblid Kn. Kpome Toro, BKNMIOYEHbI KOHKPETHbIE JOMOMHEHMS.

3atem paccyMTbIBAKT yAenbHY NOTpebnaeMy MOLLHOCTb Wopee: KBT * 4, Ha OCHOBE LIeMEHTHbIX CO-
cTaBnsAwLWmMX no opmyne

W,
W, =-—28 R 26
spec K"prod,own Kn,cemprod » ( )
roe WconS — 3Ha4yeHue NoTpebnaemMoin MoLWHOCTH, KBT - u;
Kﬂprod)own — Macca npoussefeHHoro Kn, T;

Rkn cemprod — $akTop Kn/npogyKT Ha OCHOBE KOMMOHEHTOE LieMeHTa.

10.4.2.5 PabBoTa ¢ n3MeHeHUAMM 3anacoB, a Takke C NPoAaHHbIM 1 NPUOBPETEHHBLIM KITMHKEPOM
Mpamele Beibpockl NI B peaynsrate npov3BoacTea Kn criegyeT ykasbiBaTh 3a TOT o, B KOTOPOM OHM
npown3eeneHbl. [MoaTomy Bo nabexaHne NCKakeHUN yaernbHbie BbIBpoCckl HA TOHHY NPOAYKTOB HA OCHOBE KOM-
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MOHEHTOB LIeMeHTa criefyeT OCHOBbIBaTh Ha NOMNHoM obbemMe npousBoacTBa Kn 3a ToT e rog He3aBMCUMO OT
Toro, notTpebnaeTcsa Ny npovsBeneHHbIN Kn, npogaetca Unu xpaHuTes.

[pyrve nokazaTenu COOTHOLLEHUS, TakMe Kak yaenbHbIN pacxos anekTpoaHeprum U Kn/uemeHT-cakTop,
HanpoTuB, HeobxooMMO OCHOBbIBATb Ha drakTU4eckux KonudecTBax notpebneHHoro Kn (nnwoc runc u MK),
He3aBMCMMO OT Toro, 6bin N Kn npow3BedeH B 3TOM rofy, B3AT cO ckrnagda unu 3akynneH. [Npy pacyete npo-
n3sogctea Kn no notpebneHuio Kn nnv HaobopoT HeoBXoAnMo yUuThIBaTh M3MeHeHWs B 3anacax Kn, a Takke
ero nNpoJaxwu 1 NoKynk4 (Ons yyeTa NnepeMeLLleHns MaTtepuarnos cM. Takke 6.3.4).

10.4.2.6 WHoukaTMBHbIE yaenbHble nokasatenu Boibpocos M

Tabnuya 13 — lNepeyeHbs MHOMKATUBHEIX YAENLHBIX NokasaTtener Beibpocor MM

MHanKaTuBHble yAeNbHbIE NOKasatenun

nNpon3eeaeHHoro Kn

- CoCTtaBnAwlWan
KanbUMHMpOBaHMA

oT AekapboHnzaunwn/

- TOMNMBHaA COCTaBNAKOLWaA

YaenbHble YKMCTble BblBPOCHl Ha TOHHY NpPo-
n3BeneHHoro Kn:

- Ha TOHHY MpOAYKTa Ha OCHOBE LEMEHT-
HbIX KOMMOHEHTOB

BLIPOCOR EauHuua OnucaHve 1 KOMMeHTapuia

[MpamMele BeiBpockl uckonaembix M1 (Bknto- T CO,/ron Mpsamble Beibpockl M7 (ekniovas CO, oT cobcTBEHHOM

yaa CO, oT coBCTBEHHOM reHepaLmn anek- reHepauunn aNeKTPo3Heprn)

TpO3Hepruu)

Banosble BbIBpochl (paBHbl NPsAMbIM Bhbl- Mpamble BeiBpockl M7 oT ucnone3oBaHUA MCKOMNAeMoro

6pocam INI" oT McKkonaemoro TomnuBea, wc- CbIpbsi, MCKOMAaeMOoro MeYHOro W HemeYyHoro TOMnMea,

kntodas CO, oT cobeTBEHHOM reHepaumm Brroyass CO, npu cOBCTBEHHOW reHepauun 3MeKTpo-

3MEeKTPO3HEPTHK): 3Hepruu.

- cocTaBnswolwWas BanosbiX BbIBPOCOB OT MNpsmble BeiBpockl M7 OT MCNONB30BaHWSA MCKONAEMOro

OexkapboHusauun/KanbUMHUPOBaHUA cbipbsl. MpsMble BeiBpock! N7 OT UCMONB30BaHWUA WUCKO-

- TOMMVBHAS COCTaBNSIOWAS BanoBblX Bbl- NaemMoro NevyHoro M HeNeYyHoro TONMVBa, 3a UCKMIOYEHN-

bpocos em Bblbpocos CO, oT coBCTBEHHON reHepaLnm aNeKTpo-
3HEpPruK, 3a BbIMETOM BEIGPOCOB OT Ucnone3osaHna AT n
cMelLaHHoro HebnoreHHoro Tonnvea

YnucTble BbIBpOCHI (T. €. BanNoBbIe BbIBPOCHI Mpamele Boibpocsl M7 oT McnonbL30BaHWA UCKONAEMOoro

3a Bbl4eTOM BbIOpOCOB OT AT 1 CMeluaHHo- Chblpbf, MCKOMAeMOro MeYHOro W Heme4yHoro TOMnuea,

ro HeGWoreHHoro TOMnuMBa, WCKNIoYas Bbl- ncknosan eeidpocel CO, npu coBGCTBEHHON reHepauum

Bpockl CO, oT cobecTBeHHOW reHepauun 3MNEeKTPO3Heprun, 3a BbIMETOM BblOpPOCOB OT UCMOMBL30-

3ANEKTPO3HEPTUN) BaHnA AT 1 cmewanHoro HebuoreHHoro TonnMBea

Beibpocel CO, o7 wucnonbsosaHua Guo- —

macchl (Bkno4asa Buomaccy B CMeLlaHHOM

TOonnuee)

YpeneHele Banoeble Bbibpockl Ha ToHHy | kr CO,/T K | Mpamele Beibpoce M7 OT venonb3osaHus Mckonaemoro

Tonnuea, 3a ucknveHnem ebibpocos CO, oT cobeTBeH-
HOW reHepaLuumn anNeKTPo3HEPruK, pa3aeneHHsle Ha cob-
CTBeHHOe npouasoacTeo Kn.

Mpamble BeiBpockl M7 oT ucnonb3oBaHUA MCKOMAEMOro
Cbipbsl, pa3feneHHble Ha coOCTBEHHOE MPOWM3BOACTBO
Kn.

Mpamble Beibpockl M7 oT Mcnonb3oBaHUA MCKOMaAeMoro
NEeYyHoro 1 HeneYyHoro TONMUEA, 3a UCKNoYeHUeM BelBpo-
coB CO, oT cOBCTBEHHON reHepaumni anekTposHepriu,
JeneHHble Ha cobcTBeHHOE nponaeoacTeo Kn

Mpamele BbiBpocsl M7 0T UcnonbL3yemoro UCKonaemoro
ChIpbsl, WCKOMaeMoro Me4yHoro M HEernevyHoro TOMMuea,
nckmovan Bbibpocsl CO, oT coBcTBEHHON reHepalun
3MNEeKTPO3HEPrK, 3a BblYeTOM BbibpocoB ot AT 1 cme-
WwaHHoro HebuoreHHoro TOMNMBa, AeneHHble Ha cob-
CTBEHHOE npoun3eoacTeo Kn

YncTbI Mcxoddawwmini Kn Ha YuMcTeld pacxoq
Kn

Yo

[MpoueHT nNpambix Npogax Kn no cpasHeHuo ¢ Kn, no-
TpebnaeMbiM AnNs NPOM3BOACTBA LIEMEHTa
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lpodomxerHue mabnuyesl 13

MHouKaTBHbIE yoerneHble nokasarenu

BLI6POCOB EanHuua OnucaHne n KOMMeHTapUI

Kn/uemeHT-chakTop (3KBMBANEHTHbLIN) % PaccuntaHo Ha ocHoBe 06Lero napacxogoeaHHoro Knm
obLLero konnYecTea NOpTNaHALEMEHTOB + CMEeLLaHHbIe
LIEMEHTbI

KoathdurumneHT npoaykTa Ha OCHOBE KMWH- Ob6Llee konuyecTBo M3pacxogoBaHHoro Kn, pasgeneH-

R

KEpHbIX/LUEMEHTHBIX KOMMOHEHTOR HOE Ha M3pPacxOJ0OBaHHLIE KOMMOHEHTHI LemMeHTa (npo-
W3BEAEHHbIE LIEMEHTHI) U Mpou3BedeHHble Oobaeku B
BeToH (uneTbi nepepaboTtanHbin MK)

YnoenbHbIA pacxod Tenna Ha NpovM3BOACTBO M/t Kn O6uee notpebneHne Tenna nevyamu, JeneHHoe Ha Npo-

Kn nasoacTeo Kn

YoenbHble BanoBble BbIDPOCHI HA TOHHY Kkr CO,/T Mpamele BeibBpockl M7 OT MCNONb30BaHWA MCKONAEMOrO

NPOOyKTa Ha OCHOBE LEMEHTHbIX KOMMO- | LEMEeHTHOro | TONnuea, 3a UckniodeHuem eoibpocos CO, oT cobeTBeH-

HEHTOB: npogykTa HOW reHepauuy 3NeKTPOSHEPTrUKW, OeMNeHHbIe Ha NpoayK-
Thbl, NPOM3BEAEHHbIE HA OCHOBE LIEMEHTA.

- cocTaBnawwaa or gexkapboHuzauuu/ Mpamele BeiBpock! MM OT UCNONE30BaHUA UCKONAeMOoro

KanbLUMHMPOBaHWA CbIpbA, pa3feneHHble Ha NPOAYKTbI, MPOM3BEOEHHbIE HA
OCHOBE LieMeHTa.

- TOMMUBHAaA COCTaBMAKLLAA Mpawmble BbiGpockl M7 OT UCNOMbL30BaHUSA UCKOMAEMOro
MEYHOro M HEMEYHOro TONNUBA, 3a UCKIMIYEHEM Bblbpo-
coB CO, oT coBCTBEHHOM reHepaL anekTpO3Hepruu,
OerneHHbIE Ha NpoAyKThbl, MPOW3BELEHHLIE HA OCHOBE
LeMeHTa

YnenbHble YncThble BbIBpoCckl Ha TOHHY Npo- Mpamele BeiBpockl M7 oT Ucnone3yemMoro MCKonaemoro

OYKTa Ha OCHOBE LIEMEHTHbIX KOMMOHEHTOB ChIpbfl, MCKOMAEMOro MEYHOro W HEerneyHoro TOMMMBa,
ncknodan Belbpocsl CO, 0T coBCTBEHHOM reHepauvu
3NEKTPO3HEPrK, 3a BbiMeTOM Bbibpocoe oT AT u cme-
LLIaHHOTO HEDMOTreHHOTO TONMUBA, AeNeHHLIE Ha NPoayK-
Thbl, NPOM3BEAEHHbIE HA OCHOBE LIEMEHTA

CTeneHb ynydleHWs: 4YucTble BbIBpOCH % —_

Ha TOHHY MPOOYKTA Ha OCHOBE LIEMEHTHbIX
KOMMOHEHTOB MO CpaBHeHW0 ¢ 6a30BbIM
rofiom

Hopwmbl pacxopa Tenna Ha Npou3BOACTBO
Kn (ne4yHoe TONMMBO):

- pacxof WucKonaemoro Tonnvea MoTpebneHne Tenna, MOMYy4Y4EeHHOrO OT CXKUFAHWA Tpa-
OWLUMOHHBIX UCKOMaeMblX BUAOB TOMMUBA, OeNneHHoe Ha
obulee noTpebneHune Tenna nevyamu.

- pacxog AT MoTpebneHune Tenna, NOMy4YeHHOro OT Cxuranua AT, ge-
neHHoe Ha obLee noTpebneHune Tenna nedyamu.

- pacxopq Tonnuea 13 Buomaccsl I'IOTpe6neH|/|e Tenna, Nony4YeHHoOro OT CXWUraHusA tuo-
Maccel, BUoxuaKocTen U CMeLaHHoro BUoreHHoro To-
nnuea, geneHHoe Ha 06u.|,ee I'IOTDE6J'IEHI/IE Tenna ne-

Yamu
KoatppuumenT BribpocoB CO, ana To- T CO,/rx Obuwee konuuectso CO,, OT CKMraHUA UCKOMAEMOro ney-
NAMBHOW CMECK Neyn Horo Tonnvea, AeneHHoe Ha obllee noTpebneHue Tenna
neyamm
YoenbHoe cyMMapHoe aHepronoTpebneHve KBT - u/T O6uwee aHepronoTpebneHue 3aBoga, AeneHHoe Ha no-
YCTaHOBKM ueMeHTa m | TpebnseMble KOMMOHEHTHl LeMeHTa (Npov3BoguMble

KOHLeHTpaTa | uemeHTbl) U JobaBku B BeToH (YucTelid MK, nepepabatsi-
BaeMbllA U NpoAaBaeMbl OTAENBHO)
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OkoHyaHue mabnuus! 13

MHAMKaTUBHbIE YAeNbHbIE NOKasaTenun

EanHnua OnucaHve M KOMMEHTapuia
BblbpocoB

YoenbHasa 3aHeproemkocTb npouseoactea | KBT - 4/t Kn | lMNMoTpebnaemas mowHocTb Ao npouzsogcTea Kn Bknto-
Kn YyWUTensLHO, AeNeHHaa Ha nporasoacTeo Kn

CymMmapHasa 3HeproeMKoCTb NpOon3BOACTRA MIx/T Kn HeobssaTtenbHblA pesynsraT
Kn (Tonnveo 1 MOLHOCT)

CymMMapHbIA pacxop TOMMNWBa Ha YpPOBHE Yo
npeanpuaATuA (MEYHOE 1 HEMEYHOE):

- pacxop UcKonaemoro Tonnvea OBwuin pacxon TpaavLMOHHOIO UCKONaeMoro Tonnuea,
MCMOMb3YEMOro Ha BCEM YCTaHOBKe (MeYHoe U HeneyHoe
TONMNUBO), AeNeHHbIM Ha 0BLUKIA pacxod TonnuBea.

- pacxog AT O6wumin pacxog AT, Mcronb3yeMoro Ha BCEN YCTAHOBKE
(me4yHoe M HeneyHoe TOMNWBO), OENEHHLIN Ha 06K
pacxof Tonnvea.

- pacxopg Tonnmea u3 Bruomaccel O6wmi pacxoq Tonnuea U3 Buomaccsl, UCNoNL3YemMoro
Ha BCcel yCTaHOBKe (TOMMMBO W HEMEYHOE TOMNUBO), Ae-
NeHHbI Ha 0BLWKMIA pacxod Tonnuea

YpenbHas SHeproeMKocTb MNPOM3BOACTBA KBT - u/T OHeprosatpaTel Ha MNPOM3BOACTBO LEMeHTa, B TOM
uemeHTa LeMEeHTa U yncne notpebngemas MOLHOCTE Ha MPOW3BOACTBO W3-
KOHUeHTpaTta | pacxopgoBaHHoro Kn, geneHHble Ha M3pacxofjoBaHHble
cocTaensawLwye UeMeHTa (Npov3BoaUMbIE LIEMEHTLI) K
pobaskn B 6etoH (4ucTteii MK, nepepabaTbiBaembli 1
peanuayemblii)

HauuoHaneHeld kKoadypuumeHT npeobpa- | MDx-tenn/ | HeobssaTtenbHbld NnapaMeTp, HanpuMmep M3 HauuoHanb-
30BaHWUA IHEPIUM ANS NMPOM3BOACTBA AMeK- KBT -y HOWM CTaTUCTUKN
TPO3HEPT1W HAaLUMOHANLHOW CTaTUCTUKK

* [Ina onpeneneHus cCooTHOLWeHWs Kn/uemeHT-daktop cm. 10.4.2.3.

** [lna onpegeneHns COOTHOLLEHUS NPOAYKTOB Ha OCHOBE KOMMOHeHTOB Kn 1 uemeHTa cm. 10.4.2.4.

*** [MoTpebneHue anekTpo3aHepruy cBA3aHo ¢ nepepaboTKo KOMMOHEHTOB LeMeHTa (Bbldensemasn) u AobaBok B
BeToH (uncTei MK nepepabaTbiBaloT U peannayioT OTAENbHO, HO 3KCNOpTUPYeMbI K UCKITHoYEH).

11 HeonpepeneHHOCTb MHBEHTapU3aUuuM NapHUKOBLbIX ra3oB

11.1 O6wue cBegeHUn o6 oueHKe HeonpeaeneHHOCTH

11.1.1 OcHOBHbIe NONOXEHUA

CraHpapThbl 4na M3MepeHns MacCcoBbIX MOTOKOB M MapamMeTpoB KOHKPETHLIX MaTepuanos, noTpebneHns
SHEPrun WKW APYrUX NCTOYHMKOB BEIGPOCOB BKMKOYAIOT aHanM3 HEONpPeaeneHHOCTH.

MpumMeHasa meToq maccoBoro banaHca ans onpegeneHus Beibpocos M7 B LEMEHTHON NPOMbILLIIEHHO-
CTM B HacTosleM cTaHgapTe, Npouedypbl aHanu3a HeonpeaerneHHOCTU U3MEePEeHHbIX UM PacYHeTHLIX 3Ha-
YeHWi cnegyeT paccMaTpuBaTh, Kak MpUBEOEHO B HACTOALLEM pasgene. 3TW npouenypbl NpeacTaBneHbl B
0bwux npaeunax (cm. [3]).

CymmapHas HeonpeaeneHHOCTb 3aBUCUT OT HEOMPEeaeneHHOCTH pasnuyHbIX NapaMeTpoB:

a) OT OTYETHOCTU O KONMUYEeCTBE TOMNMUBa MM o6bemax NpPou3BOACTBA;

6) aHanm3a obbl4HbIX MapamMeTpoB, TaKUX Kak cogepxaHue yrnepoga, TC;

B) MpeacTaBuTensHocTu oTbopa npo6/obpasLos.

MapameTpbl, Heobxoanmeble Ans oueHku Belbpocor M, Takne Kak maccoBble NoToku Tonnusa, HTC u
Ko3thpULUNEHTEI BEIOPOCOB, HE SABMSAKOTCS TOMHLIMKM OLEHKaMu, a CBS3aHbl C HEONpPeneneHHOCTbo, KoTopas
MOXeT BbITh BblpaXeHa B BUAE AMana3oHa HeonpeaeneHHoCTH UM AOBepUTENbHOro MHTepBana.

CymMapHas HeonpegeneHHOCTE B OLeHKe BbIOpPOCOB 3aBoda UM opraHn3aLMm 3aBUCKT OT YaCTHbIX He-
onpeneneHHocTen BazncHbIX NapaMeTpoB.
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KonnyecTBeHHas oueHka HeonpegeneH HOCTEN SABMAETCA JOCTaTO4HO pr,EIOEMKOﬁ B KOHTEKCTE OaHHbIX
u npouenyp. Kak cnencreue, nobble YTBEPXKOEHWNA O BENUYNHE CyMMapHOﬂ HeonpeaeneHHOCTU B OLeHKe Bbl-
6DOCOB M3Ha4anbHO coaepXat HeonpeeneHHoCTb U 3a4acTylo BKIMHOYawT Cy6b8KTMBHbFPI KOMMOHEHT.

MpumevyaHmne — lNomnmo HeonpedeneHHOCTW NapamMeTpoB CYLLECTBYIOT OPYTMEe UCTOYHWUKKM, KOTOpbIe MOryT
cnocobcTBOBaTh HEONMPEAEeneHHOCTU OLEHOK BbIBpoCcoB. K HUM OTHOCAT HeonpegeneHHoCTe MOLENu, T. €. BOMPOC, Ha-
CKOMbKO TOYHO MaTeMaTh4eckas MOOenb OTPaXKaeT KOHKPETHbLIN KOHTEKCT, U HAYYHYH0 HEOMNpPeAeneHHOCTL, HanpuMep CBs-
3aHHy0 € noTeHUnanom rnobaneHoro noTenneHus (cum. [6]), ncnoneayembim Ans 06o6LeHus paznuyHelx NI HacToawmn
CTaHOapT HanmpaBMeH Ha CHIKeHWe HeonpegeneHHOCTV MOAENMW, NMpPUCyLLEel MHBeHTapusauMn BbIOPOCOB B LIEMEeHTHOM
opraHnzauuy, 40 MUHUMAaNEHOTO YPOBHS.

OpHako CyLlecCTBYHOT CTUMYIbI ONA OUEHKM U MUHUMW3aUWMu HeonpeneneHHoCTr:

- npeanpuaTtia MOryT 3aXoTeTh PaHXUPOBaTbk NCTOYHUKKM HeonpeeneHHOCTU B CBOUX MHBEHTapKM3auun-
AX, YTOObI onpenennTe NPUOPUTETHDLIE obnacTu, Ha KOTOpPbIX CnefyeTt cCoOCpeoTOYUTBCA NMPU YCOBEPLLEHCTBO-
BaHWW Ka4eCTBa MHBEHTapuiaunn,;

- HEKOTOpble CXeMbl OTHETHOCTHK NO BblﬁpOCGM nr yCTaHaBnMBaKT KONMYECTBEHHDbIE Npefenbl Heonpe-
AENEeHHOCTN KNK4YEeBbIX NapamMeTpoB, NCNOMb3yeMblX N4 OUEeHKU BblﬁpOCOB LUeMEHTHbIX 3aBOO0B;

- NMpWY NpUCBOEHNN BE:IGDOCEIVI Ml AeHeXHOro BbipaXKeHWa HEONPEeaeNneHHOCTh B OLeHKax BblﬁpOCOB MO-
XET UMeTb (PMHaHCOBLIE NOCNenCTBUS;

- Ha aToM dhOHE NMPU3HaHOo, YTO HeonpeaeneHHoCTL B peectpax MM ¢ YHETOM BbILWWEN3NOXXEHHOIO BNe4deT
3a coboin TPYOHOCTU B NEPCNEKTUBE.

B Tabnuue 14 YKa3aHbl UCTOYHUKKW HeonpeaereHHOCTH, KOTopbie obbl4HO siBnAtoTCA Hanbonee 3Haqm-
MbIMUW NMPK OCYLLEeCTBNEeHNW AEATENIbHOCTHU NpeanpuATUN LEMEHTHOW MPOMBILLITEHHOCTH, a TaKKe Mepbl Mo UX
MUHUMKWU3aLUWA.

Tatnuua 14 — TUNMYHbIE OCHOBHBIE MCTOMHUKM HEONPEAENEHHOCTW B MHBEHTapuaauun Beibpocos CO, B LeMEHTHOM
MPOMBILLNEHHOCT 1 MEPbI N0 UX MUHUMKU3aLUA

Mapametp Mepbl N0 MUHUMKU3ALMK HEOMNPeaeneHHOCT NapamMeTpos

MpowaeoacTeo Kn, T/rog McnonbayoT ansTepHaTUBHbLIE METOAB! OLEHKM 4NA NEpeKpecTHON NpoBep-
k1 obbemos Kn:

- MO pacxody Cbipba U COOTHOLLEHWIO Chipbe/Kn;

- MCXOOs W3 npousBoAcTBa UuemeHTa U Kn: cooTHOLleHWMEe UEeMeHTa C Mno-
npaBKoi Ha Npogaxy v nokynky Kn n nameHeHue sanacoe Kn;

- Ha OCHOBE NMpAMOro BaBeluMBaHus Kn (roe npymeHnmo)

Pacxon cbipbs, T/rog’ YueT peuupKynupyemMoli Nbinu ¢ NOMOLLBI0 B3BELIMBAHUS

KoathdmumeHT BbIBpoCcOB OT Aekapbo- | PaccuvThiBalOT 3aBOACKOW KO3(pULMEHT BLIOPOCOB Ha OCHOBE W3MepeH-
HU3aumu/kansunHuposanusd, kr CO,/T Kn | Horo coctasa Kn (copepxanune CaO n MgO) BMecTo Ucronb3oBaHma Koad-
ULMeHTa NO YMOMYaHUIo.

YueT nobaBneHna npokaneHHbiX MaTEPUanoB B MeYb Yepes Lnak, 3ony
yHOCa U T. A.

KoathdmumeHT BhIBpocoB oT Aekapbo- | PaccuuThiBalOT 3aBOACKOM KO3(PPULMEHT BLIOPOCOB HAa OCHOBE WU3MepeH-
HU3ALMW/KANbLUWHUPOBAHNS |, KT CO,/T | Horo cocTaBa chipba (copepxarue kapboHaToB).

ChblpbA Y4YuTblBaOT M3MEHEHWS CopepXaHus KapboHaTOB B Chipbe C TeYeHWEeM
BpeMeHu (Hanpumep, gobasneHve npokaneHHbIX MaTepuanos)

Pacxog Tonnuea, T/roq McnonbayloT ansTepHaTUBHLIE METOAb! NepekpecTHOl NpPOBepKkU pacxona
TONnMBAa:

- Ha OCHOBAaHWM B3BELUVBAHWA NPW AOCTABKE UMW CYETOB 33 TOMMUBO, Y4eT
N3MEHEHWUI 3aMacoe;

- Ha OCHOBE B3BeLUMBaHUA (rae NPUMEHUMO)

Huawas TennoTBopHasa cnocobHoCTL To- | YuuTbiBatoT, 4Tob6bl 06bembl Tonnrea n HTC onpegenannck Npy ogMHaKko-
nnuea, /T BOM coepXaHuu Bnaru

KoadhdpmumeHTsl BbiDpocoB Tonnuea, | MNpu MCNOMb30BaHUK TOMSIMBHBIX CMecel (Hanpumep, CMech yIns U HedTa-
kr COL/MOx HOro KOKCa) pasgensaioT U NPUMEHST oTAenbHble Ko3thduUuneHTs! Belbpo-
COB WM NMPUMEHSOT B3BeLLEeHHbIA KoadhunUMEHT BbIOpOCOB
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OkoH4yaHue mabnuubs! 14

Mapamerp Mepbl N0 MUHUMWU3AUMU HEONPEAENeHHOCT NapamMeTpos

KoadhcbuumeHTel Boibpocoe Tonnuea, | Mpy MCNOMb30BaHUKM KOHKPETHBIX BMOOB YA NPUMEHSAIOT COOTBETCTRYH-
kr COL/Tx wue koadduuneHTb BoIOpOCOB.

MamepstoT koaduumeHTsl BoIBpoCcoB TONNMBa, ecnv KoaduUMeHTbl No
YMOMYaHUIO CYUTAOT HEpPENpPEe3eHTaTUBHBLIMU.

YuuThiBawT yrnepog bvomacckl, HAaNpPUMEpP B MCMOSb30BaHHbIX LUMHAX W
MPONUTaHHLIX OMUIKaXx.

Mcnone3yloT gaHHble aHanv3a cogepkaHns Guomacchbl B reTeporeHHbIX
CMELLaHHbIX ansTepHaTUBHBIX BUAAX TONMMUBA, TAKMUX Kak NpesBapUTENnsHO
obpaboTaHHblE MPOMBILLNEHHBIE UMK ObITOBLIE OTXOAbI, rAe 3TO NpuMe-
HUMO

* 370 NPUMEHNMO TOMBKO B TOM Cryyae, ecni MeTO/ Ha OCHOBE ChbiPbA UCMONb30BaH Ans pacyeta eoibpocos CO,
npu aekapboHM3aumMn/kanbLMHMPOBAHUMU ChIpPbS.

11.1.2 MNoporoBoe 3Ha4YeHue CyLeCcTBEHHOCTH

lMoporoBoe 3Ha4YeHue CyLleCTBeHHOCTW 0BbIMHO NMPMMEHSIOT B NpoLlecce He3aBUCHMMOW NPOBEPKX Bbi-
opocos MMr.

Hanpumep, BepudukaTop MOXET NPUMEHWUTb NpedBapuTenbHO onpedeneHHblid nopor B 5 %, 4ToObI
onpenennTb, eOUHUYHAs UNK CYMMapHas ownbka B peectpe NpUBOLUT K CYLLECTBEHHOMY UCKaXKeHWUo. Ypo-
BEHb TAKOro Mopora 3aBUCUT OT TOW Lienu, ANa KOTOpOoW NpeanonaraeTca UCMomnb30BaTh AAaHHbIE MHBEHTapK-
3auUmu.

MoporoBoe 3HaYeHWe CYLUECTBEHHOCTW He CreayeT WHTEPNpPeTMPOBaTh Kak LOMYCTUMOE KOMWYEeCTBO
BbLIOPOCOB, KOTOpPOE OpraHM3auus MoOXeT UCKMHYWTbL U3 MHBeHTapuaauuu. C 0OHOW CTOPOHbLI, UCKIHYEHUe
BCEX WCTOYHWKOB, OOMS KOTOPbIX B 06 MX Bbibpocax ueMeHTHOro 3aeoga coctasnsier meHee 1 %, npueenet
K CUCTEMaTM4eCKOM HeonpegeneHHoCTH, KoTopas HECOBMECTMMa C PYKOBOASLL MM MPUHLUUMOM, COMMacHo Ko-
TOPOMY WMHBEHTapu3auus 4omkHa BeiTe nonHoi. C gpyroi cTOpoHbl, HEOBXOOMMO YUUTLIBATL, YTO pecypchbl
opraHmsauun, OOCTYMNHbIe AMs NOATOTOBKW MHBeHTapusauun M, UMEeKT orpaHWYeHHblid XapakTep M Y4TOo Ha
NpeanpusTUsIX OOMKHbI COCPEAOTOHNTECS HA YMEHbLUEHUU HEONPEAEeNeHHOCTH, CBS3aHHOW C MX OCHOBHBLIMU
MCTOYHMKaMK BbIBPOCOB.

HacToswmi ctaHgapT He onpeaensaeT MMHUMarbHOe NOPOroBOe 3Ha4YeHWe CYLEeCTBEHHOCTU, HKE KO-
TOPOro UCTOMHUK BbIBPOCOB cnefyeT cuMTaTh «HecyllecTBeHHbIM». BMecTo aToro npegnaraeTcs npuMeHsiTh
YNpPOLIEHHbIE METOABI KONWYECTBEHHON OLeHKM CBOWX BTOPOCTENEHHbIX ucTo4Hukos CO,. 3To oTHocUTCA,
Hanpumep, kK Bbibpocam CO, OT opraHMYecKoro yrnepona B Chipbe.

HacTtosawmi ctaHgapt He TpebyeT KONMWYeCcTBEHHOW OLEeHKM CNeayLmMX MCTOYHUKOB NpsSMbIX BbiDpo-
cos [I:

- Bblbpockl MM oT TpaHCNOPTUPOBaHWS MaTepuanoe U NPOAYKTOB 3a npenenb Nnowankm obbl4HO He-
BEMNUKK, HO X TakKe TPYAHO NOCMNenoBaTeNnbHO ONpeaeniTh KONMYECTBEHHO, MOCKOMbKY 9TW NepPeBO3KM HYacTo
OCYLLEeCTBAAKTCA TPeTbUMM CTOpOHamMK (CM. Tabnnuy 6);

- Bbibpockl M7 oT cxuraHua cTodHbIX Bog (CM. 7.9), MOMMMO TOrO, YTO OHW Marbl, NPOWCXOAAT TOIBKO
Ha OTHOCKTENbHO HEDOMbBLUOM KONMMYeCTBE YCTAHOBOK, a YIIepod MOXeT NocTynaTb U3 UCTOYHMKOB BMomacchl
(cm. Tabnuuy 6);

- Bblbpockl CH, 1 N,O OT neyen He3Ha4YnTenbHbI.

11.2 HeonpeaeneHHOCTL OaHHLIX O AEATENbLHOCTH

11.2.1 CpepctBa M3MepeHUA ANA onpeaeneHns KonuvyecTsa TONMMBa U MaTepuanoBs

WHpopmaumto o HeonpeaeneHHOCTU M3MePeHUiA, NPOBOAMMBIX C MOMOLLbH CPEACTB U3MEPEHWIA, MOXHO
HalTK B pasnnyHbIX UCTOYHUKAX, HAaNpumep:

- B cepTucukaTtax o kanubpoBKe B pamKax HaLMoHanNLHOro MeTponorM4eckoro KOHTponsa (rae aKcnnya-
TaUWOHHasA NOrpeLHOCTL OrpaHUYnBaeT HeonpeaeneHHOCTb NPY HopManbHbIX YCNOBUSIX SKCnnyaTauum),

- cneyundmkaLmMm npomssoanTens npubopa n NP BeINOMHEHMN OLEHKM OOMONHUTENBHOR HEONpPeaeneH-
HOCTU B YCMOBMAX 3KCMAyaTauMm, KacatLweincsi COOTBETCTBYIOWNX BO3AEACTBUIA;

- NpW NPOBEAEHWUN MHOMBMOYANbHONA OLEHKM HEONPEeAEerneHHOCTU B YCMNOBKUSX 3KCnMyaTauumn (Hanpu-
Mep, NoCpPeACTBOM PerynsipHbIX UCTBITAHWIA M HACTPONKK BECOB);
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- OaHHbIX 06 OTKNOHEHWsIX BECOB B YCNOBUAX 3KCMMyaTaluW, KOTOpble 0BbI4HO MOXHO OnpenenuTtb
nyTem CpaBHEHWUsI C 3TaroHOM, HafMpKMep: TOYHO M3MEepeHHasl NoTepsi Macchl cUnoca C npengBapuTenbHON
3arpyskoi, onpefeneHue pacxoga Mmarepuana nyTeM CPaBHEHWUS ¢ HAZEXHOWM CUCTEMOM B3BELUMBaHWSA, Mpo-
BepKa BECOB C UCMONbL30BaHWeM COOTBETCTBYHOLLEH KOHTPOMBHOM Macchl.

11.2.2 CyMmapHble HeonpeaeneHHOCTH B criy4yae maccoBoro 6anaHca

Ecnu rogoBoe konu4ecTBo noTpebrneHHoro ToMnuea unv npousseneHHoro Kn onpeneneHo MaccoBbIM
GanaHcoMm, CyMMapHY0 HeonpeaeneHHOCTb ANA AaHHbIX O AeATenbHOCTH CriegyeT pacCYUTbIBATh C Y4eTOM
pasnuyHbIX HEeOMpPeaeneHHOCTel KaX4oro napaMeTpa MaccoBoro fanaHca B COOTBETCTBUM C PACLUMPEHHON
HeonpeaeneHHOCTb MCMOoMb3YEMOro MeTofa B3BellMBaHusA/MaMepeHus. Kpome Toro, HeoBXoguMOo Y4UThI-
BaTb HeoMnpeaeneHHOCTb U3MepEeHUa WK OLeHKW 3anacoB B BypTax, GyHkepax, pesepByapax U Opyrux 3a-
nacax B MaccoBom GanaHce.

11.3 HeonpegeneHHOCTL NapaMeTpPoOB TOMMMBa U MaTepuanos

11.3.1 JlaGopaTopHbie aHanNu3bl 4NA onpegerieHUs NapamMeTpPoB TONNMBa U MaTepuanos

HeonpegeneHHOCTL aHanM3npyemblX NapamMeTpoB TOMMUB U MaTepUanoB 3aBUCUT B OCHOBHOM:

- OT MeTo[a aHanusa;

- 4acToTbl aHanu3a (CHWXeHWe HeonpeaeneHHOCTU BO3MOXKHO 3a CUYET YBEeNWYeHWUs 4acToTel aHanusaa),

- npeacTaBuTenbHocTM oTbopa npob/obpasuos.

TakKe Ha Ka4ecTBO pe3y/bTaToB aHanu3a BrvsioT KBanvdukauma 1 onbIT L, NPOBOAALLMX aHaNU3bl.

11.3.2 HeonpegeneHHocTk obuero notpebneHuns Tenna u Bei6pocos CO, oT Tonnusea

OueHka HeonpeaeneHHOCTU B COOTBETCTBUM € hopMynamu, BKMHUYEHHBIMW B 3MEKTPOHHYO Tabnuuy
npotokona CSI (cm. [1]), NnpvBena k 3HauyuTensHo Gonee BLICOKMM OTHOCMTEMNbHEIM HeonpegeneHHOCTAM
(10 %) gnsa obuwero noTpebneHusa Tenna Ans CNOXHbIX YCTaHOBOK. OTO CBA3aHO C TEM, UTO CYyMMY TEMNMOThI
pPaccyYMTbLIBAKOT M3 OTAENbHLIX COCTABMNSALWMX. IHEPIUS CMELLaHHOro ankTepHaTUBHOIO TONNKMBa pasaeneHa
Ha uckonaemy u BuoreHHy hpakymn. Takum o6pa3omM, HEONpeaeneHHOCTE 3TUX IHEPreTUHEeCKMX COCTaB-
NAKLMX 32BUCUT OT OTHOCUTENBHO BLICOKOW HeONpeaeneHHOCTH BMoreHHon gonyu cMeceBbix Tonnue. OgHako
nopoBHaa guddepeHunaLms He UMeeT OTHoLeHUs K oblein cymme Tenna. CnefoBatensHo, Heonpeaenex-
HocTb obuwero noTpebneHns Tenna Kn HeobxoOuMo OLEeHUBaTb He MO OTAENbHbIM KOMMOHEHTaM, a no cooT-
BETCTBYIOLLUM HeonpeneneHHOCTSM KONMYecTBa TOMMMBa U ero cooTeeTcTByLWen TC.

HeonpeaenenHocTb Bbibpocos CO, oT Tonnmea B 60MLIIMHCTBE Cly4aeB He 3aBUCUT OT HeonpeaeneH-
HocTn TC, x0T 06biyHbIA cnocob pacyeta BbibpocoB CO, . OT Tonnmea Bkno4aer TC (cm. onucanue B
npotokone CSI [1]) no chopmyne

co =AD - HTC - EF - (1 - CCq,,), (27)

2tonn

rae AD — paHHbie 0 AeATenbHOCTY;
EF — ko3chd1LUMEHT BbIBPOCOB;

CCg,o — Maccosas gons GuoreHHoro yrnepoaa.

Kak npasuno, yaeneHbin koaduumneHT Beibpocos CO, Ana Tonnuea onpeaensawT nyTem aHanusa ob-
Lero cogepxaHua yrnepoga v genenust ero Ha HTC. B aTom criydae v npu ucnofib3oBaHuKM nocnegoBatens-
HbIX aHanWTWYECKUX Pe3ynsTaToB HeonpedeneHHocTs npouaseneHns HTC, yMHOXeHHON Ha ko3auumneHT
Bbibpocoe CO,, 3aBUCUT UCKMIOYMTENBHO OT HeonpeaeneHHocTH oTbopa npob 1 aHanusa.

[Ons npecbpasoBaHus pe3ynsTaToR aHanusa B KoadduuMeHTsl BoIBpOCOB cnedyer UCNoNb30BaThk YHU-
KarnbHbIA U TOYHLIN KO3 ULMEHT npeobpasosaHna Ong MonsapHoro otHoweHusa CO,/C, Hanpumep 3,664.

11.4 HeonpegeneHHOCTL HemnpepbIiBHLIX U3MepeHUid BLIGPOCORB rasoxoga

CymmapHasi HeonpegeneHHoCTb 3aBUCUT OT HEONPEAENeHHOCTM Pasfu4yHbiX NapameTpoB, HanpuMmep
n3amepeHs oBLeMHOro pacxofda v KoHLeHTpauuu. [na naMmepeHuit BoIBpoCcoR B razoxone (Metof Ha OCHoBe
OaHHbIX 0 BbiBpocax) B NoneBbIX UCMbITAHWAX OnpefeneHa HeonpeneneHHocTb oT 7 % o 10 % ans obwero
copepxaHusa CO,, Bknitouas CO, OT GUOreHHOro 1 UCKOMaemoro yriepoaos.

NamepeHus Beibpocos CO, B razoxofe B BepUGUKaLMOHHOM TECTUPOBaHUM XapakTepu3oBanuck Hau-
Bonee BbICOKON OTHOCUTENbHOW HEOMNPEAENEHHOCThH.

OCHOBHOE BMUAHWE Ha HEONPEedeneHHOCTb MeToAa BeIGPOCOB M3 AbIMOBON TPYObl OKa3biBAET TOYHOCTL
KannbpoBK1 MOCTOAHHO AEeNCTBYOLW WX NPUOOPOB ANA N3MepeHmMs CKOpocTH M 06 beMHOro pacxoaa ObIMOBbIX
raszoe, KOTOpasi B 3HAYMTENbHOW CTENEeHW 3aBUCUT OT HeonpeaeneHHocT npumeHsiemoro COM.
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MpumeyaHune — HeonpegeneHHOCTb COCTaBMNAET Okomno 5 % npu BGnaronpUsATHBIX YCNOBUAX 3KCNepUMeHTa
1 npu y4ete npaMeix BeiGpocoB CO,, T. e. Beibpocos CO, ot obuero cogepxanua yrmepona bes audceperumauum co-
JepaHna nckonaemoro U 6uoreHHoro yrneponoB. HeonpeneneHHoCTs M3MepeHuii BoIBpOCOB OTXOAALLMX FA30B B NpoBRe-
POMHLIX UCMbITAHKUSX B paamepe oT 4 % 10 6 % B OCHOBHOM 3aBucena oT HeonpegerneHHocT C3M, KOTOphIA UCMoNb3yloT
ansa kanubpoBkn 1 obecnevyeHnss TOYHOCTU HEMPEPbIBHbIX M3MepPEHWIA 0BBEMHOMO pacxofda B rasoxofe. YkasaHHas He-
onpeaeneHHoCTb OTHOCKUTCA K kanvbposke no 12-kpaTHeiM namepenuam COM. HeonpeaeneHHocTe C3M BapbupoBanace
00 8 % B crny4yae npenenbHO HU3KUX CKOPOCTEN OTXoasALLMX ra3oB. OTCyTCTBME TOYHOCTM M3MeEpPEHUId 0O0beMHOro pacxoga
(AaHHbIe O OeATenLHOCTU) MOXET MPUBECTU K CUCTEMATUYECKON HeJ0OLEeHKe UMK 3aBbileHWo NpsambIx Beibpocos CO,
TOW e BENMUYMHbLI. B X04e NpoOBEPOYHLIX UCMLITAHUA BhIABMEHEI CUCTEMATUYECKe pasnuuua ot +4 % o +6 %, koTopble
noTeHUMarnsHo MOryT BbiTh BbI3BaHbI 32BUXPEHEM MOTOKA OTXOAALLENO ra3a U COOTBETCTBYHLLMM CUCTEMATUYECKM BIA-
AHWEM Ha M3MepeHus ckopocTu raza COM.

B Criy4ae MCnolb30BaHWA anbTePHATUBHBIX BUOOB TOMNIMMBaA UM MaTtepnanos C coepXXaHnem fbuoreH-
HOro yrnepoaa HeobX0AUMbI OONONHUTENbHbIE METOAbLI ANS onpeneneHna onu BMoreHHbIX BbE6DOCOB C02

11.5 OueHka cymmapHOW HeonpeaeneHHOCTH UHBeHTapusauum M

Ons Toro 4yTo6bl onpenenuTs obLLY0 HeonpeaeneHHocTb MHBeHTapusauun M, gomkHbl GbiTe 06061 e-
Hbl NpeaBapUTENLHO OL@HEHHbIe HEeONpPeaeneHHOCTU AaHHbIX U NapaMeTpoB AeATeNbHOCTH.

11.6 anMEHEHHe 3HaYeHun no yMONn4YaHWKO BMEeCTO pe3ynbTaToB aHanuaa

CyluecTByl0T pasHble BUALI TOMMMBA:

- MPOMbILNEHHbIe CTaHAapTHbIe BUALI TONNUBA, HanpuMep Au3ensHoe TOMNMMBo,

- MPOMbILMEHHOE TONMUBO, HANpPUMep NPUPOAHLINA ras;

- OpYyrve BuAabl TONMMBA, HANMPUMEpP MCMOMb30BaHHLIE WIWHBI UMM CMELUaHHbLIE NMPOMBILLMNEHHbLIE OTX0bI.

3aTtpaTbl ¥ yCUNKA, CBA3aHHbIE C OTOOPOM NP0 M3HOLIEHHbIX WKH 1 MX 0B6paboTKkoi Ao KadecTsa, Noa-
XoOsalero Ana aHanuaa, npeaenbHo BbicOKMe. PenpeseHTaTUBHbIA oTOop Npob NoyTh HEBO3MOXEH, Kak 3TO
TpebyeTcs AN MOHWTOPWUHIra OPYrMx BUAOB Tonauea M matepuanoB. ObpaboTka 0OpasyoB 1 NpUMeHseMble
aHanUTU4Yeckue MeToabl HepeHTabenbHbl BBUAY BLICOKOW CTOMMOCTW U MOLABEPXEHLI BLICOKOW CTEMNEHU He-
onpeneneHHOCTU B OTHOLLEHWUW OTAENBHOIO peaynksrara, KOTOPYK MOXHO NpeofoneTs TOMNBKO NyTemM BonbLUO-
ro KornvMyecTea NoBTOpeHui. [Mpn 3TOM cOCTaB LUWH onpefeneH UX MaTtepuanoM u TpeboBaHUAMU K KAYeCTBY.
Takum o0Opa3oM, HacTOATENbHO PEKOMeHOYeMoe W, BepOSTHO, eAUHCTBEHHO BO3MOXHOEe pelueHue — Mpu-
MEHSATb MeTodbl, OCHOBaHHbIE Ha CTaHOAapPTM30BaHHLIX cpedHuX napameTtpax. [NpegenbHoe BHMMaHWe cre-
OyeT yOoenuTb ODBbeKTMBHOMY Y4YeTy MacChl M3pacXo4oBaHHbIX WWH. CogepxaHue BoAbl W IPsA3W B LUMHAX
NOTEeHLUManbHO BNUSET HA TOYHOCTE OMPEaEeneHns Konu4ecTsa LWWH, NO3ToOMY crnefyeTt ybeauThca B TOM, YTO
KOPPEKTUPOBKN He TpebytoTes.

PesynkraTthl NoneeBbix UCNbITAHUIA OOKA3bLIBAKT, YTo MeToabl A2 1 B2 Haubonee npuMeHUMBI A5 KOp-
pekTHoro onpeaenexus Boibpocos CO, Ha LeMEHTHLIX 3aBOAAX B CIOXHbLIX 3aBOACKUX YCIOBUAX CO 3HaYU-
TeNbHOW Aonen ankTepHaTUBHOIO CbipbA 1 TOMNUBA.

MpocTelie MmeToabl BBoAa W BbiBoda A1 1 B1, Kak npaBuno, He NoaxoaaT ANs OTYETHOCTM NO Bbibpocam
Ml B cnoxHbIx 3aBoackux yenoeusax. OgHaKko 3TW NpocTelie METOOBI MOTYT CMYKUTb LEHHBbIM WCTOYHUKOM WH-
dopmMaumm ona NnpoBepku pesynstatoB 6onee nogpobHbix MeTogoB MaccoBoro banaHca A2 n B2.

Kpome TOro, nabopartopHbiii onblT paboTbl C ChipbEM W KITMHKEPHOW MaTpULER SIBNAETCS 3HAYUMbIM
TpeboBaHnem Ana obecnevyeHnst TOMHOCTM pe3ynbTatoB. Takum obOpa3oM, MaTepuanbl U COOTBETCTBYlOLLNE
aHanusbl OTHOCHAT K OCHOBHbIM KOMMeTeHUMaM DomnblMHCTBa NabopaTopuid LLeMEeHTHbIX 3aBOA0B, MO3TOMY
TOYHOCTb aHanMTUYeCKUX pes3ynbraToB 3aBOACKMX nabopaTtopuii OyaeT Bbi3blBaTb MeHbLUe BOMPOCOB, KOTO-
pble, HAaNpPUMep, NOATBEPXKOEHbI B XO4Ee BCEX YEeTbIPEX MNOMEBbLIX UCMbITAHWUIA.

JlabopaTtopHble npouenypbl AOMKHbI BKIIOYAaTL MexnabopaTopHble cpaBHEHWUS A4Sl COOTBETCTBYHOLUEN
MaTpuLbl Matepuanos, 4Tobbl 06ecne4YnTs TOMHOCTL U NPEeAOTBPaTUTL CUCTEMaTUYeckne owmnbkn B pesynb-
Tatax, UCMomnb3yeMblX ANnA 0TYETHOCTM No Beibpocam CO,.

MoneBble UCMbITaHMS Takke NoKasanwW, 4To NpocThle MeToAbl MaccoBoro 6anaxca (A1 wu B1) u, cnego-
BaTemNbHO, MPMMEHEHNE 3HAYEHWIA MO YMONYaHUIO 4115t TEXHOMOMMYeCKnX BoIDPOCOB He criedyeT UCnonb30BaTth
B TeX Cny4asx, Korga:

- Cbipbe/CbipbEBbIE MaTepuanbl CoAepaT 3Ha4MTENBHOE KONMMYECTBO OPraHNYEeCcKoro yrnepoaa;

- MCMOMb3YKT 3HAYUTENLHY AOMNK0 ankTEPHATUBHOMO ChIpbS.
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MpunoxeHune A
(cnpaBo4Hoe)

Pe3ynkTaThbl UCNLITAHWMA (aHANUTUYECKUE U3MEPEHUSA)

A.1 JlaGopaTopHble aHanu3bl U BbIGOP NOAXOAALWMX METOA0B

B ogHOM M3 YeTblpex MPOBEPOYHLIX UCMbITAHUI AaHHbIE BHELUHeW NnabopaTopyMu nokasany cMcTeMaTU4ecKyHo He-
ONpeaeneHHoCTb, COOTBETCTBYOWYI0 —9 % BbIBpocos CO, npw AekapboHM3aLMN/KansLUMHUPOBaHWN Chipbs. 3Ta pasHuua
npesbillana 3agaHHylo HeonpedeneHHocTb. [TOBTOpHBIA aHanua npob wuxTel 1 KN 1 KOppekTUpOBKa pesynbTaTtoB no-
3BOMUIIM CHW3WUTL 3TY 3HAYMTENbHYIO CUCTEMATMYECKYHO HeonpedeneHHocTe ANs Hanbonee 3Ha4MMOro aHanuTU4eckoro
napametpa go —2,5 %. OcTaelwasncs cucTemaTudeckas pasHuua, no-sMaMMoMY, CBA3aHa ¢ BbIGOPOM pasnuyHbIX aHanu-
TUYECKUX METOAOB ANnA uamepeHus okcuga kanbuua (CaO) u okeupa mardua (MgO): peHTreHoda3oBbIA aHanms B cpae-
HeHuW ¢ TUTpoBaHueM. OBa MeToda uMenu BonbLLIYIO pasHULy B 3adaHHOW HeonpeaeneHHoCTU uaMepeHust (okorno 1 % u
bonee 5 % COOTBETCTBEHHO).

Kpowme Toro, 6rm3skoe coBnageHve pesynsTaToB ABYX pasHbix nabopaTopuii 4aBano yBEPEHHOCTb B pe3ynbrartax
peHTreHoda3oBoro aHanuaa, KoTopbli 06bIYHO NPMMEHAIOT B BonbluMHCTBE NabopaTopuii LeMEHTHbIX 3aBOL0B ANA pery-
NAPHOro KOHTPONS KavecTBa npogykuum (cm. Tabnuuy A.1).

PesynetaTtel BTOPOro 3aBOACKOMO UCMbITaHWA MOKa3biBAKT, YTO aHanMTUYeCcKWe pesyneTatel, Nofy4YeHHsle MeToa0M
TUTPOBAHWA KNUHKEPHOA MATpULbl, HE BbiNKM AOCTATOMHO TOYHBIMKM W HAAEXKHBIMWM NS OTYETHOCTWM no Beibpocam. Cy-
LEeCTBEHHEIM ABRAeTcA To 0BCTOSTENBCTBO, YTO NPY NPOBEAEHUW UCMBITAHUA NPUMEHANCA AOCTAaTOYHbIA ONbIT paboTsl
C KOHKpeTHoOW maTtpuuein npob, cobniganuch agekBaTHble npouegypbl 06pabotky nNpob K HagexHble aHanuMTU4eckue
MeTodbl. Takue npoueypel U MeToAbl YacTo MPOBOASAT B NabopaTopusx LeMEHTHbBIX 3aBOA0B, MMetoLMX BONbLUIOK onbIT
paboTkl ¢ cbipbeM, Kn v uemMeHTHBIMU NpogykTamu. BHelwHu nabopaTtopHblin aHann3 HeobxoaMMo NpoBOAWTL C aHarno-
TMYHON KOMMETEHTHOCTEIO B OTHOLLEHUM METOAOB M MaTpuubl 0bpasuoB. [ina akkpeauToBaHHeIX NabopaTopuil He TONbLKO
aHanuTUYeCKWin NapaMeTp, HO K COOTBETCTBYIOLAR MaTpuua Matepuana unu npobel 4OMkKHLI BbITe BKMOYEHBI B 0BNacTe
aKkkpeguTauum.

Tatnwu ua A.1 — CuctemaTtuyeckue COCTaBnAwwmne HeonpeneneHHoCcT, NCNpaereHHble 3a CHET NPUMEHEHKMA COOT-
BETCTBYOLLWNX aHaNUMTN4YeCKMX MeTogoB M TOMHOCTH

BnuaHwe ucnpasneHHon
cucTemaTU4eckon

KnuHkep GLIMBKM Ha NPSIMBIE Mapametp COoOTBETCTBYIOLWMIA MeToA
BbiGpocel CO,

PeHTreHodazoBbin aHanua ans 2% Kn CO, EF BeiBog B2

CaO, MgO

Chipbe/MaTepuan, nogasaemblii B NeYb

PeHTreHodazoBblii aHanu3 Ans 1% Hekap6oHaTHbin CaO, MgO, | BbiBog B2

CaO, MgO Kn CO2

Koppekuwmsa EF

Axanus CO, RR=k

AHanua OY 8 % Colpse CO, EF Beog A2

Ananua O0Y 24 % Opranunyeckue Beibpocel CO, | Beisoa B2

Ananua Mn 2% Coipbe CO, EF Beog A1, Takke ans
NpOBEPKM CoOTBET-
cteusa A2, B2

AHanuasl cofepxaHua BuoreHHoro yrmepona B Brnomacce U 06e3BOXEHHOM OCafKe CTOYHLIX BOG METOLOM Cenek-
TWUBHOIo pacTBOpeHWA 4acTo NPpUBOOAT K OLWNBOYHBIM pe3ynbratam. 310 noaTeepXXaeHo NpPpoBepOYHbIMWA UCMbITAHWUAMN
(I'IOJ'IEBbIB I/ICI'Ib!TaHI/‘IH), Koraga nony4yeHbl aHanmtu4eckKue pe3ynbratbl O COOEPXKaHWKU BuoreHHOro yrnepoga oKomno 85 %.

A.2 CreneHb nekapboHuzauum GaiinacHoW Nbinu U onpegeneHne ee KoagdpuumneHTa BeIGpocos CO,

CreneHb gekapboHu3aumm Bl HEBO3MOXHO paccunTaTb Ha OCHOBE NMPSMbIX M3MEPEHWI MOTEPL NPW MpoKanuea-
HUK. Bl cogepxuT BonbLUEE KONMMYECTBO COSEN, TAaKMX KaK XNopuabl, KOTOpbIE MOMYT BO3roHATLCA Npu Harpeee. KCI u
NaCl yacto BHocaT okono 10 % B o6y noTepto Beca. Takum o6pazom, NOTEPU NPY NPOKaNvMBaHUKM He ABMAOTCA TOYHOM
MepoK Anga oueHkW cteneHu aekapboHuaauyum d BI1.

Kpome Toro, Takke CNoXHO onpefenvTh cTeneHb AekapboHu3aunm d Bl Ha ocHOBE cpaBHEHUA coaepXKaHua Kap-
GonatHoro CO,, B Bl ¢ ncxogHoil HENPOKaNEeHHON ChIpbeBO CMEChI0. JTO NMPOUCXOANT U3-3a HAKOMMEHWs COMen v Cynb-
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datoB B Bl1, kOTOpble M3MEHSIOT 3TanoHHylo Maccy. B ogHOM M3 noneebix UCMbITAHWIA BbiSBIEHa pasHuua, bnuskasa K
20 %. Ha HekoTOpbIX NpeanpuATUaAX 3TO HakonneHne MoxeT coctaBnaTe A0 30 % maccel BIN. KoppektupoBka aTanoHHoOW
Maccel TpebyeTca Ans npasunbHOro onpefeneHus selbpocos kapboHaTHoro CO, Bl Ha ocHOBE M3MEpPEeHWUs OCTaBLLIerocs
copepxanua kapboHatHoro CO, B cpaBHEHWUM C UCXOAHBLIM codepKaHnem kapboHaTtHoro CO, B NoTpebneHHON CbipbeBOi
CMecH.

MakcumaneHoe conepxanve kapborartHoro CO, B noTpefneHHoi ChIPbeBO CMECH MOXET BbiTh MOMYyYEHO NyTem
oueHkn cogepxarua CaO u MgO B BI. 3atem npu oLeHKe MakcuMansHoro cogepxanusa kapbonarHoro CO, npeanona-
raetcs, 4to Becb CaO n MgO noctynun ua kapboHatos CaCO4; 1 MgCO5 chipbeBoit cMecu. JTa OLeHKa aBTOMaTUHECKK
AAeT NpaBuITbHbIA 3TANIOH MAcchl AN NPAMOT0 CPABHEHWUS C U3MEPEHHLIM CoepXaHuemM octatouHoro kapbonatHoro CO,
8 bl

[Ansa Gonbluein TOYHOCTA U NpK HEOBXOAMMOCTK 3TO MakcumarnsHoe coaepkaHue kapboHatHoro CO, MOXeT BbITh
CKOPPEKTUPOBAHO C MNOMOLLB KoadduuneHTa ana konmdects CaO n MgO, koTopkle He nponcxogaT u3 kapboHaToB.

0ns oueHkK B 7.2 NnpeanoxeHsl ABa pasnuyHbIX MeToda onpeaeneHuns koadduuuerTa seibpocos CO,: @I (EFgn
no ctenexn gekapboHnsauun d) u BN (EFgH no ocTtatouHoMy cofepxaHuto kapboHatHoro CO,). YunTbiBasi Teopuio 06omnx
METOZO0B, BTOPOW MeTOA (Efgny No 0CTaToqHOMY codepxaHuio kapboHaTtHoro CO,) pekoMEHAYETCS NPUMEHATE B Cnydae
3Ha4YMTENbHOro HaKOMNNEHWA HEKOTOPbIX COeANHEHWIA, Takux Kak conwu, B BI.

MepBbIt MeTO4 NpeacTaenaeT cobor KOHCEPBaTMBHbLIN NOAX0A, KOTOPbIA OBbIMHO MOXHO NMPUMEHSATL K MbiNK U3 0C-
HoBHOTO huneTpa. [Ana Bl a1o YacTo npmBoanT K yBennyeHunio koachdunureHTos Beibpocos CO,,. BennynHa aaBbllueHns
koachdhmumeHTa BbiGpocor BN EFgH ByOeT 3aBuceTb OT HAaKOMMNEHUs KOMMOHEHTOB MO CpaBHeHMIo ¢ Kn.

Al I'IpaBManoe YKa3zaHve napamMmeTpoB OTHOCUTENbHO BNaXXHOCTH

[nsa KkoppeKkTHOWM OT4EeTHOCTU HeobxodnmMo obecneynTe, YToObl AaHHbIe 0 AeATENbHOCTH M COOTBETCTBYHOLLME Napa-
MeTpbl cooBLanncs ¢ OAHOW U TOW e Maccon.

3710 Havbonee akTyankHO ANA TONNWMBA W cogepXaHusa B Hem Bnarv (cm. [1]). KoppekTHOCTb OTYETHOCTWM MOXET
ObiTe OCTUIHYTA, HANPUMEP, 38 CHET UCMOMBL30BaHUA AAHHbLIX O AEATENBHOCTH:

- CyXOro BeLlecTBa, T, NoCne KOPPEeKTUPOBKM OaHHbIX Ha YPOBHE npolecca C y4eToM CodepaHus Bnaru u npumMe-
HeHWsA CooTBeTCTRYHLLEro 3Ha4eHna HTC Ha cyxoe BelLecTBO UNW B KA4eCTBe anbTepHaTUBE;

- BNaXKHOrO BeLecTBa, T, HanpUMep, M3MepeHHbIX C NMOMOLLBI0 TeXHoNornyeckux secoe U HTC Ha BnaxHoe Belle-
CTBO C TEM e COAepKaHWeM Bnaru.

B ofoux cnyyaax Heobxogumo npasunbHO oTBMpaTh U M3MepsTe cogepxaHue Briarn. Tpebyetca octopoxHoe o6-
paweHve ¢ obpasuamu, 4YTobbl COXPaHUTL NEpPBOHAYANbHY BRaXHOCTb. OnpedeneHue coaep:KaHus Bnarn MOXHO He
MPOBOAMTL TOMBKO B TOM CryYae, ecrnv pacxogHbI MaTepuan n3aMepsioT Kak MONHOCTLIO CyXoW MaTtepuarn, HanpuMmep 3ona
yHOCa UK M3MESTbYEHHbIA U V3Ke BbICYLLEHHbIA Oypbli yronb.

BanaHc BBOAVMMOW Macchl AN CblpbA, CblpbeBbIX MaTepyranoB MOXHO paccyvTaTb, eCinv BKNagbl MaccoBOro pac-
Xo4a cHayana NepeBecTu B CyXyH Maccy nyTem BblYUTaHWA U3 HUX MHAMBUAYANBHOrO COAERKaHUA BNaru.

B Takom BanaHce cyxol Macchkl COOTBETCTBYIOLIME NapamMeTpsl Martepuanos, Takue kak MM paznuyHelx MmaTtepu-
anoB, TAKKe AOMKHBI OTHOCUTLCA K Cyxoi Macce. Ha HekoTopbix LUeMeHTHbIX 3aBOAax K peaynstataM W3MepeHuiA npu-
MEHSIIOT cneumansHele NonpaBoyHble KO3MUUMEHTBI, CBA3AHHbIE C TEXHOMOrMYeckuM npoueccom. Hanpumep, aHep-
reTmdeckas Koppekums 6onee Huskol TC oTHOCKMTeNbHO NMOTPEBHOCTU B SHEPrMn Ha WcnapeHwe BoAbl, Cogepkallencs
B TONnvBe. [JaHHble nonpaBki MoryT ObiTe HeOOX0o4WMMbI ANSA YNpaBneHus TEXHONMOrMYeCKUM MOoCTYNNeHnemM Tenna npu
3ameHe Tonnuea. OgHAKO OHW MOTYT NMPUBECTU K 3HAYUTENBHBLIM OLWIMEBKAM B MPUMEHEHWW NapaMeTpoOB MaTepuana, ecnv
CKOPPEKTUPOBAHHAA CChINKa HE yKazaHa YeTKo W AcHO. Takim obpasom, ucnone30BaHWe AaHHBIX NONPABOK K napaMeTpam
He pekoMeHAyeTca ANnA OTYeTHOCTK no Beibpocam CO,.

A.4 Ceopka pe3ynsTaToB MaccoBOro pacxofa oTxoaswux raszoe (Bknwoyas Ml otnuuHeie ot CO,)

Copepxanue CO, B oTxoasaLImMX rasax aHanuauposanu B cooteetcTeum ¢ FTOCT P MCO 12039. Ouexka Heonpeae-
NEHHOCTW BbINOMHANACL B COOTBETCTBMK ¢ Npouenypon, onucanHon B [1] (ana CO), n npuBena K HeoNpeaeneHHOCTAM B
amanasoHe ot 2,4 % po 3,3 %. Hebonblme koHueHTpauun moHookeuaa yrnepoga (CO) npeobpasoBaHbl N0 CTEXMOMETPU-
4eCKOMY KoathpUUMeHTY 1 yuTeHbl B NpsambIX Beibpocax CO, B rasoxopax. Bknag CO cocTaenset MeHee 0,15 % npamMbix
BbIBpOCOB.

Bo Bcex nomnesbix MCnbITaHUAX BbIbpock! MeTaHa (CH,) v sakucn asota (N,O) oGHapyxeHs! B rasoxofe neyn Ha
npegene obHapyXeHus, B pesynbrate Yero pacyeTHas HeonpegeneHHoCTb WX KOHUEHTPauwid 1 BbIBpoCcoB cocTaBuna
50 % wnu Boiwe. C yyeTom ux yaensHoro noteHuuana M1 6onee 99,5 % obwwmx Bbibpocos B akemsaneHTe CO, npu-
xogutes Ha CO, n CO.

B ob6Leln crioxHOCTU WEeCTb TOYEYHbIX M3MepeHuid doTopupoBaHHbIxX I, npoBefdeHHbIX B Xo4e ABYX MoneBbiX WUC-
NbITAHUIA, NOKasanu, YTo KoHueHTpauun SFg, MPY 1 MNPY gomkHbl 6biTb HUXKE Npedena obHapyXKeHua. ITOT pesynbraT
COOTBETCTBYET OKMAaHWSM, NOCKOMbLKY B NMpoLecce NPOWM3BOACTBA LeMeHTa HeWM3BECTHLI MCTOYHUKM 3TUX ra3oB.
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A.5 AKTyanbHOCTb BbIGPOCOB NaPHUKOBLIX ra3oe, OTNUYHLIX oT CO,

Momumo CO, B BeIBpoCax LEMEHTHON MPOMBILLNEHHOCTM MOXHO OBHapyxuTh BeIBpock! Apyrux rasoB. Hanbonee
3HaYMMbIMU 13 HKUX ABNAOTCA MeTad (CH,) n okena yrnepoga (CO):

a) okcug yrnepoga (CO) He oTHocAT K NI, HO y4YMTLIBAKOT MPKU COCTaBNEHUM MaccoBbix BanaHcos. Beibpockl okcvaa
yrnepoda aHanvaupyrT MeTogamMu BBoda M BbiBoga maccoeoro banaHca (A1, A2, B1, B2), koTopble No3BONAKT OLEHWUTb
BbIGpOCHI HA OCHOBE aHanu3a Unu npegnonoxeHusa o cogepxanmn TC B matepuanax. Bknag CO cocraBnaeT mMeHee
0,15 % BbIBpPOCOB, KOTOPLIE YYNTLIBAKOT B MAccOBLIX BanaHcax;

6) Bbibpockl MeTaHa (CH,) B LEMEHTHON NPOMBILLNEHHOCTU MOTYT NMPOUCXOANTL M3-3a COAEPKaHWS OpraHUYecKmnX
BELLECTB B Cbipbe. Takum 0Bpa3om, nx BENMYMHA, BEPOATHO, 3aBUCUT OT MECTOPOKAEHWA W cbipba. CornacHo nuteparyp-
HBIM MCTOYHUKAM WM pesynkTataM 3aBOACKUX UCMBITAHWWA MakCUManbHbI BkNag aTux Belbpocor B 0buwme Beibpock M1 B
en. CO,-akB. cocTaBnseT meHee 0,01 %;

B) COrMacHO NUTepaTypHbIM WCTOYHKUKaM BKnaa BbiGpocos sakuck asota (N,O) B 0buwme eeibpocs! M1, BbipaxeH-
Hble B ef. CO2-3KB., coctaenaoT ot 0,02 % go 0,5 %. 3HavyeHue Bknaga, nonyyeHHoe Ha OCHOBE U3MEepPEHUI NpK 3aBog-
ckunx ucnoeltaHuax, cocraenget 0,4 %.

Bo Bpems 3aBOACKMX UCMbITAHUIA B paMKax nposepkn uamepeHsl gpyrue NI, otnudHble oT CO,: rekcadTopui cepsl
(SFg) n dTopuposaHHbie yrnesogopobl (MY, FdY). B obiiei CnoxHOCTU WeCTh TOYEYHBIX M3MEPEeHUI, (DTOPUPOBAaHHBIX
[l, NpoBeOeHHBIX BO BPEeMs 3aBOACKMX WCMBITAHWA, NoOKasanu, 4To KoHueHTpauum SFg, TOY u MDY HenameHHo Bbinm
HUXKe npefena obHapyxeHns.

[HaHHble NoneBbIX UCMbITAHWIA NO3BONAT cAenath BbIBOA O TOM, YT Bbibpock! M, otnudHble ot CO,, BHOCAT
He3Ha4uTenbHbI BkNag B obwue Bbibpockl M7 ueMeHTHbIX 3aBogoB. CornacHo TekyLwMM AaHHbIM M NINTEPaTYPHbIM UC-
TouHuKam Bknag Beibpocos MM, otnnyHeix oT CO,, B 06wme seibpocel M1, eq. CO5-akB., cocTasnsaet meHee 0,5 %, Yaule
Bcero — meHee 0,05 %.
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MpunoxeHune b
(cnpaBo4Hoe)

KoadchpuumneHThbl BbIBpOCOB

B.1 KoadhdmumneHTbl BbIOPOCOB NO YMONYaHUIO

KoadhpuumeHTsl BBIOPOCOB MO YMOMYaHWIO OOMKHBLI COOTBETCTBOBATL TpeboBaHWAM HACTOALLEro cTaHgapTa v uc-
Monb30BaTh OAHO M3 CrEAYOLWNX 3HAYEHWA:

a) ctaHgapTHele KO3hMULMEHTEI, UCMOMb3YEMbIE FOCYAApPCTBOM ANS NPencTaBneHusa CBOEro HauWMoHarbHoro kKa-
pactpa B Cekperapuar PamouHoin KoHBeHuum Opranmsauyun OBbeguHeHHbix Hauuin 06 nameHeHun knumara;

0) 3HayeHus, NpUBeAEHHbIE B OhULManbHBEIX UCTOMHUKAX W COrNacoBaHHbLIE C KOMMNETEHTHLIM OpraHoM, BKIOYas
cTaHAapTHble Ko3hdUUMEHTLI, ONyOnNMKOBaHHbIE KOMMNETEHTHLIM OpPraHoM, KOTOpbIE NpeacTaBnaT bonee aoeTanuanpo-
BaHHbIE MCTOMHMKU TOMMMBHBLIX MOTOKOB;

B) 3HA4YeHWs, YCTAHOBMEHHbIE U rApaHTUPOBaHHLIE MOCTABLLMKOM MaTepuana, ecrnv onepatop MOXET NpPoL4eMOH-
CTPUpOBAaTL, YTO COAEPKaHWe yrnepoaa cooTBeTcTBYeT 95 %-HoMy AoBepuUTENbHOMY MHTEpBany He bonee 1 %.

3HayeHVa OCHOBaHbI HA aHanwn3ax, NPOBedEHHbIX paHee, Korda onepaTtop MOXET NpoAEMOHCTPUPOBAaTE, YTO 3TU
3HAYEHUA ABNAKTCA penpe3eHTaTUBHLIMK AnA ByOyLUx NapTyia TOro e matepuana.

B.2 Pacuet koachdpuumeHTa BbIOpOCOB (hUNLTPALMOHHOW NbINA

dunsTpaunoHHas Nbinb 06bIMHO He NOMHOCTLIO NpokaneHa. KoadduumneHT soibpocos CO, ana @1 moxeT GbiTh
nomy4eH ucxodsa w3 maccosoro BanaHca mexgy LM, ceipba n CO,. Maccy npoussegeqHon ®I1 FD, T, onpegensatoT no

dopmyne
FD=RM—COyg, - d, (B.1)

roe RM — wmacca noTpebneHHoro cyxoro cblpbs B nepecyeTe Ha @[, T1;
CO, gy — macca obuwero CO,, cogepxaluancs B Cbipbe, T,
d — cTeneHb AekapBoHusaunm @I (BbieneHHbld CO,, BbipaeHHbIA kak fons obuero CO, B kapboHaTHOM
Cblpbe).
KoatbprumeHT Boibpocos CO, ana @I EFg,n, T COL/T @I, onpegenstor no dopmyne

_CO2pm-d __ COzpm-d
EFen = FD TRM - COgpy -d” (B2}

Mockoneky CO, g, NPONOPLMOHANEH KONMWYECTBY ChipbA, hopmyny (5.2) MOXHO nepenucats Kak dhopmMyny

FCOzpu - d

EFon =T-COmm d (6.3)

rne feo, ., — Maccosas aona kapbonarHoro CO; B chipbe, T COL/T Chipba.

Korga cbipbe NoMHOCTLIO NpokaneHo (d = 1), EF gy cTaHoBuTCA KoadhduumeHTom Beibpocos ana Kn EF,,, T CO,/T Kn,
onpegenseMesim no hopmMmynam

__CO%rM
Efkn = T o (5.4)
WUnn
E
fCOrM =15 B +f_§ﬂm : (5.5)

C nomotusio chopmynel (6.4) dopmyna (5.5) moxeT BbITh Belpa)eHa cnegyrowmm obpasom:

1 EEFK,-, &
+
EFp=——F¢"——.
=T Fhg 4 (6.6)
1+ ER¢
®opmyna (b.6) no3sonsaeT paccunTaTh KoadhuuneHT Belbpocos @I Ha ocHoge:
a) koadbpmumeHTa Bolbpocos Kn;
6) crenenu gekapboHuzaumm eI,
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X — cteneHb gekapbornsauyunn O, Y — koaddpuumenT seibpocoe ana @M1, kr CO,/T OI1;
1 — awaroHans Ans cpaeHeHus; 2 — EF . = 525 kr CO,/T Kn; 3 — koathduupmeHT euibpocos CO, ana ®r

PucyHok B.1 — BrnivsiHue cteneHun gekapborHunsauumn @I Ha koadduumneHT Boibpocos CO, ana Pl
¢ vcnone3osaHueM koaduumenTa Beibpocos Kn no ymonuanwmio (525 kr CO,/T Kn) B KavyecTse npumepa
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MpunoxeHune B
(cnpaBo4Hoe)

PekoMeHAaUuK No NPpMMeHEeHUI0 HacTosALWero cTaHaapTa.
Mpouenypa npoBepKu

Ha ocHoBe noneBbix ucneitaHui ana metogos A1, A2 n metogos B1 u B2 obuwue HeonpegeneHHOCTH BapbypyoT
oT 1 % 0o 5 %.

Mpameie Boibpocs! MM ueMeHTHbLIX 3aBOA0E NPaKTUYECKU NONHOCTLIO cocToAT 3 CO,. MeToawl GanaHca maccel no
BBOZY 1 M0 BbIBOAY y4MThiBaOT obLLee colepxaHue yrnepoaa 1, crneaosaTterbHo, Becb OKMcneHHsii yrnepon (CO, n CO).
3T1a cymma coctaenset 6onee 99,5 % npambix Beibpocos I Takum obpasom, Bknag apyrux Boeibpocos [, oTnnyHbIX
ot CO,, oueHMBalOT Kak HesHaumTenbHbln. Bknag MM, otnuyHex ot CO,, 6e3yCcnoBHO, HKE AOCTUKUMOW CyMMapHON
HeonpeaeneHHocTH BbIOpocoB M7 LeEMEHTHBIX 3aBOAOB, AaXe C YYEeTOM MX 3HAYMTeNnbHO Bonee BbICOKOro MoTeHuuana
rnoBansHoro notennexHms NI

[na meToOoB, OCHOBAHHbLIX Ha AaHHLIX O AeATeNnLHOCTM (MeToabl BBoAa U BhiBoaa 6anaHca maccel, A1, A2, B1 n
B2), cymmapHble HeonpegeneHHocTy BapbupytoT oT 1 % Ao 5 %.

MpumedyaHue — ITK pe3ynsTaTel 0OLEAMHAT U3MEPEHUS BCEX COOTBETCTBYHLLMX MAaCCOBbLIX NOTOKOB (AaH-
Hble 0 feAatensHocTn), HTC, koaddhuumenTos seibpocos CO, 1 cogepkaHng GuoreHHoro yrnepoaa (BioC).

[ns meTogoB maccoBoro banaHca cyMMapHas HeonpedeneHHoCTb yKkasaHa Huke 2 % TOnbKo M3-3a HeonpeneneH-
HOCTW AaHHbIX O AEeATENEHOCTY.

MoapobHble meToabl BROAA U BhiBoAa A2 U B2 npyMeHMMbI B CMOXHLIX NPOWM3BOACTBEHHLIX YCIOBUAX, TOe NpuMe-
HAETCA 3Ha4YWMTENBHAA YacTb anbTEPHATMBHbLIX ChIPLEBLIX Marepuanos U Tonnuea. JlabopatopHeIi oneiT paboTkl € ChipbeMm
W KIMUHKEPHOW MaTpuLEen ABNSETCA CyLecTBEHHBIM TpeboBaHem ans obecneyeHns TOYHOCTM pea3ynsTaTtos. AHanua Hau-
bonee 3Ha4YMMbIX NapamMeTPOB ABMNAETCA OCHOBHOM KOMNETEHLMEN BonbLUMHCTBA NabopaTopuid Ha LIEMEHTHbLIX 3aBO4aXx.

MpumeHeHMe meTogoB Beoda (A1, A2) TpebyeT 4acToro KOHTPOnsA TOMHOCTU BECOB, NoAayu B NeYbs U HE3aBUCUMBIX
NMPOBEPOK Ka4ecTBa pesynbTaToB U3MepeHWs BECOB, YToDObl NpenoTBpaTuTh 3HAYUTEMBHBIE CUCTEMATUYECKUE OLINDKN.
[ins koppekTHoro 6anaHca BBOAMMO MacChl OOMONHUTENBHO HEOBX0OUMO OnpeaenvTh BO3BPaT Mbii U PELMPKYNALMIO
NeInKU (KOPPEKTUPOBKA BO3BpATA MbINA NPK Nogadve B neyb).

Toukm oTbopa Npob 1 MeToabI ONA pasHbiX M CMEeLLIaHHbLIX MaTepuarnoB Heobxogumo BeIbUpaTh TWaTensHo, YTobkI
obecneynTs TWAaTeNbHOE NepemMellBaHue npob. Pesynsrarsl cnegyeT NpoBepATs HA AOCTOBEPHOCTb, HANPUMEpP NMyTeEM
OLIEHKWN 3HEPreTUYECcKoro 1 matepuansHoro banaHcos.

IlabopaTtopHasd TOYHOCTE MOXET ObITb 3hPEKTMBHO NPOBEpeHa perynsapHbiM MexnabopaTopHbIM CpaBHEHUEM
(«umMKNMYeckne UcnbITaHWA» ) ANA COOTBETCTBYIOLLMX MaTpuUL, Matepraros.

Cnepgyet obpallaTte BHUMaHWE Ha COAEpXKaHue Brnaru B Matepuanax v TonnvMee U ee uaMmeHeHvwe npu obpaboTke
marepuanoe wunu nabopaTtopHbix 0bpa3uos. TpebyeTcs 4eTkasa 3anMcb MacCOBOro NOTOKA AaHHbIX O AeATENBHOCTH U
COOTBETCTBYIOLLUMX MapaMeTpoB MaTepuana.

MpumeHeHue meToga GanaHca Macchl BBOLA/BLIBOAA WUINU METO4a W3MEpEeHMs BbIOPOCOB W3 razoxoda OOMKHO
BKIOYATb HE3ABMCUMbIE MPOBEPKU KAYECTBA OLIEHKM, HarpuMep: NyTemM CPaBHEHWUS PE3yNLTaToR, NMOMyYeHHbIX ABYMS pas-
TNUYHBIMK MeToAaMM, YToOb! BRISBUTL U NPEeAOTBPaTUTL NOTEHUMATNBHbIE cUucTEMaTUYecKue oWwWnbku. CpaBHEHWE OaHHbIX
0 BBOOMMOW/BLIBOAMMON Macce ABNAETCA CTaHAapTHOW NPOoLeaypoi Ha LEMEHTHBIX 3aBofax, KOTopas 00bI4HO BKOYaeT
onpegeneHne 1 perynspHbIA KOHTPONb KoadduumeHTa cbipbs/Kn.

Peaynetartel nioboro na MeToOoB Bcerga crneayeTt NpoBepATh Ha NpedMeT COOTBETCTBUMSA HA OCHOBE KOHKPETHLIX
3aBOACKMX W OTpacreBbIX MHAWKATOpoB. OnpeaeneHHbIe MHAWKATOPElI MOTYT COOTBETCTBORATE KOHKPETHOW CUTYaLUMK Ha
NpeanpuaTK, Hanpumep:

- CpaBHeHue npsambIx Bbibpocos CO, MioBbiX MPUMEHUMbIX METOLOB U3MEPEHUS BXOAHbIX, BBIXOAHbIX UMM 0TX04s-
LKX BbIBPOCOB;

- cpaBHeHWe noTpebrneHns Cbipbs U MPOU3BENEHHOTO K n M3MEHYMBOCTL KITMHKEPHOTO KO3adhhuLMEHTa ChipbS;
yAEnNbHbIA pacxod Tenna;
yaensHble npamMble Buibpocsl CO, npu aekapboHnaaumm/KansLMHUpoBaHU,

- yaenbHble npsamble Beibpockl CO, 0T ucnonb3osaHua Tonnunea (sknio4as Guomaccy).
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Bubnuorpadun

MCO 19694-3:2023 Bribpockl cTaumoHapHbix McTo4HUKOB. OnpeaeneHue BeIBpPOCOB NapHMKOBLIX ra30B B 3HEP-
roeMK1X OTpacnsax NPoOMbILLEeHHOCTU. YacTe 3. Npon3BOACTBO LieMeHTa

PykoBogswime NpyMHUMNbI HALMOHAMNBHLIX MHBEHTapU3auui napHukoBbix raszoB. MIT3KK, 2006 r. (nogrotoeneHo no

nporpamme MIM3UK no HauMoHaneHbIM KagacTpam napHukoBkix rasoB UrrnectoH X.C., Byangwua I1., Muea K., Hrapa

T. n Tanate K., UTEC, AnoHus)

MoctaHoBneHue MNpaBuTensctBa Poccunckon ®enepaumm ot 13 mapta 2019 . Ne 262 «O6 yreepxaeHun MNpasun

CO3AAHMA 1 AKCNNyaTauuy CUCTEMEl aBTOMaTMYECKOro KOHTPONSA BeIBPOCOR 3arpa3HALLIMX BELLECTB U (Mnu) cbpo-

COB 3arpsA3HsIOLLNX BELLECTBY

Mpukas MuHUCTEpCTBa NPUPOAHEIX PecypcoB W 3konorin Poccuickoin @epepaunu oT 27 maa 2022 r. Ne 371

«OB yTBEpPKOEHUM METOAMK KONMYECTBEHHOIO onpeaeneHud 00bemMoB BbIOPOCOB NapHWKOBLIX ra30B W NOrMOoLEHWUIA

NapHUKOBbIX ra3oB»

MoctaHoBneHue MpaButenscTea Poccuiickon ®enepauun ot 16 Hoabps 2020 r. Ne 1847 «O6 yTeepxaeHUM nepey-

HSl U3MEPEeHUI, OTHOCALUMXCS K cchepe rocyaapCTBEHHOTO perynMpoBaHna obecneyeHns equHCTBa U3MEPEHUn»

Pacnopsi»keHue lNMpaButensctBa Poccuiicko ®enepaumun ot 22 oktabpa 2021 r. Ne 2979-p «O6 yTBepxaeHun ne-

pe4Hsi NapHWKOBLIX ra30B, B OTHOLLEHWN KOTOPLIX OCYLUEeCTBNAETCHA rocyAapCTBeHHbIN yYeT BbIGPOCOB NapHMKOBbIX

rasoB W BeLeHWe KagacTpa NapHUKOBbIX ra3oB»

MoctaHoBneHuve MpaBuTenscTBa Poccuiickon ®enepauunm ot 20 anpensa 2022 r. Ne 707 «O6 ytBepxaeHuu MNpasun

npeacTaBneHns 1 NPoOBEpPKM OTYETOB O BbIOpOCax NapHWKOBLIX rasoB, OpMbl OTYeTa O BbIOpOCax NapHWKOBbLIX

rasos, [paBun co3gaHus 1 BedeHWs peecTpa BbIOPOCOB NapHMKOBbIX ra3oB M 0 BHECEHUW M3MEHEHWI B HEKOTOpbLIE

akTbl [NpaBuTenscTBa Poccuidckon degepauum»

[NocTtaHoeneHue MNpaeutenscta Poccuiickon ®egepaumm ot 30 anpena 2022 r. Ne 790 «O0 yreepxaerHun MNpasun

CO34aHuA ¥ BeJeHUs peecTpa YrNepoaHbIX eAuHWL, a TakkKe NpoBefeHVs onepauuii ¢ yrnepogHelMu eguHULamMu B

peecTpe YrnepoaHbIX eguHuL»

Mpukas MunaskoHompaseutua Poccum ot 21 Hoabpsa 2022 r. Ne 637 «O6 yTBepxOeHUM CTPYKTYpBI peecTpa Bblbpo-

COB NapHWKOBbIX rasos, TpeboBaHuii K anroputmam obpaboTkm n dhopmarty MHdOpMauuK, UCNonb3yeMon B peecTpe

BbIBPOCOB MapHUKOBbLIX ra30B»

[10] WTC HAOT 38—2022 CxuraHue TOMMUBa Ha KPYMHbLIX YCTAHOBKAX B LIeNsAX NPOM3BOLACTBA 3Hepriu
[11] WTC HAT 6—2022 [pou3BOACTBO LUEMEHTA
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Kntoyesble cnosa: BblﬁpOCbl CTauMOHapHbIX WCTOYHUKOB, NMPOM3BOACTBO LieMeHTa, NapHUKOBbLIE ra3bl, KOSCb-
CDVIL[VIE.‘HTI:\I Bbl6pOCOB, OTYETHOCTb
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