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MpeaucnoBue

1 NOArOTOBJNEH AHO "MexayHapoaHas akagemus kadectBa GusHeca" Ha OCHOBE COOCTBEHHOrO ayTEHTUYHOro
nepeBofa Ha PyCCKUIA S3blK MeXAYHapOAHOro cTaHaapTa, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHun4yecknm koMMTeToM no ctaHaaptusaumm TK 20 "Okonorndeckuin MeHeaXMeHT U akoHoMuKa"

3 YTBEP>XOEH 1 BBE[EH B JENCTBWE lMpukasom deaepanbHOro areHTCTBa N0 TEXHNHYECKOMY PerynpoBaHuio 1
mMeTponorum ot 26 Hosbpsa 2014 r. N 1855-cT

4 Hactosiwmi cTaHOapT WAEHTMYEeH MexayHapogHoMy AokymeHty ISO/TR - 14047:2012* "Okonornveckun
MeHempkmeHT. OueHka Xu3HeHHoro uukna. Mpumepsl npumeHeHus UCO 14044 k cutyauusm osgencteus” (ISO/TR
14047:2012 "Environmental management - Life cycle assessment - Illustrative examples on how to apply 1ISO 14044 to
impact assessment situations").

* [locTyn K MeXayHapoaHbIM 1 3apy0eXXHbIM JOKYMEHTaM, YNOMSAHYTbIM 34eCb U Janee No TEKCTY, MOXHO MONy4YuTb,
nepengsa no ccebinke Ha cant http://shop.cntd.ru. - MNpumevaHne narotoButens 6asbl JAHHbIX.

Mpy NpUMEHEHWM HacTosILLero cTaHZapTa pPekoMeHAyeTCsi WMCMOoNb30BaTb BMECTO CChINIOYHbIX MeEXOyHapOAHbIX
CTaHOapTOB COOTBETCTBYWOLUME WM HauuoHanbHble cTaHaapTbl Poccuiickoli denepaumun, CBeAeHUs O  KOTOPbIX
npvBeAeHbl B JOMOMHUTENBHOM npunoxeHun OA

CrteneHb cooTBeTCTBMSA - naeHTM4Hasa (IDT)

5 BBE[JJEH BINEPBbIE

lpasuna npumeHeHusi Hacmosiwez2o cmaHdapma ycmaHoeneHs! 8 TOCT P 1.0-2012 (pa3den 8). MHpopmayusi 06
U3MEHeHUsX K Hacmosiuemy cmaHOapmy rybnukyemcsi 8 exe200HOM (o cocmosiHuto Ha 1 sHeapsi mekyweao 2o0a)
UHbopmayuoHHOM yKkazamerne "HauyuoHarnbHble cmaHOapmbl”, a oguyuarnbHbIl mexkcm Uu3MeHeHUl U rornpasok - 8



eXXeMeCsiYHOM UHOPMayUOHHOM ykasamerne "HayuoHanbHbie cmaHOapmbi”. B criydae nepecmompa (3ameHbl) unu
ommeHbl Hacmosileao cmaHdapma coomeemcmayroujee ysedomreHue 6ydem onybrukogaHo 8 briuxaliuem ebirycke
UHgbopmayuoHHoO20 ykazamensi "HauyuoHanbHble cmaHdapmel”. Coomeemcmeyowas uHgopmayusi, yeedoMmneHue u
meKkcmbl pasMmelwjaromcesi makxe 8 UHOpMaUUuOHHOU cucmeme obuwie20 Mnonb308aHusi - Ha oguyuanbHoOM calime
®edeparnbHO20 azeHmMcmaa o MexHUYEeCKoOMY peayuposaHuro U Mmemposoauu 8 cemu IimepHem (gost.ru)

BBepeHune

I'IpMLue,qwee OCO3HaHMe BaXHOCTU 3alinThbl 0pr>|<arou.le|7| cpeabl N BO3MOXHOIO 3KOJI0IM4YEeCKOro CoOoTBETCTBUA

. |

NPOAYKUMOHHOW CUCTEMBI ) NnoBbICMNN MHTEpeC K pa3paboTke cnocoboB Gornee 4EeTKOro MOHMMaHWA 3TUX Mpobnem.
OpgHMM u3 Takux paspabaTbiBaeMblX CNOCOOOB ABMAsieTCA oueHka XusHeHHoro umkna (OXKL) npogykumm (Life Cycle
Assessment - LCA).

1)

B HacTosilem cTaHaapTe TepMUH "NpoayKUMOHHasi cMcTeMa" oxBaTbiBaeT Takke CUCTEMbI OKa3aHUs yCryr.

OueHka HeraTUBHbIX BO3LEWCTBUIA B MpOLIECCE XU3HEHHOro uukna npogykumm (OBXKL) sBnsetcsa TpeTben chason
OLEHKM >KM3HEHHOro LMKNa npoayKuun, a Lenb ee - OUEHWTb pes3ynbTaTbl aHanm3a XusHeHHoro uukna (MAXL)
NPOAYKUMOHHOW CMCTeMbI, YTODbI Mny4ylle NOHATb ee akonornyeckoe coorBetcTeme. OueHka ModenvpyeT aKonornyeckmne
npobnembl, Ha3blBaemble KaTeropmsamy BO3OEWCTBMSA, MyTEM MCMOMb30BaHWS MnokasaTenew KaTeropui, NOMOraroLimx
rpynnupoBaTe M 06bsacHATL pesynbTatel WAXL,. OBXXL, otobpaxaeT COBOKynHble BbIGPOCHI WKW  pecypchl,
NPUMeHsieMble N5 KaXOoW KaTeropuu, ¢ Lefbio OTPaXeHUst UX NoTeHUManbHbIX BO3AENCTBUIN Ha OKPY>KatoLLyo cpeay.

B HacTosileM cTaHgapTe npuBoAsTCSa npumepsl, npegycMmoTpeHHblie B UCO 14044:2006, anst Toro 4tobbl ynyywnTb
noHumaHue TpeboBaHWii yKkasaHHOro ctaHaapTa.

1 O6nacTtb NpMMeHeHuA

HacTosawmin ctaHgapT ycTaHaBnuMBaeT NpyvMepbl, UNMICTPUPYIOWME CYLLECTBYHOLLYI0 METOAMKY NPOBEAEHUS OLEHKU
HeraTMBHbIX BO3[ENCTBUIA Ha OKPYXalollyld cpedy Ha CTagusix >KM3HEHHOro LUMKna npoaykumm cornacHo UCO
14044:2006. 3Tn npyvmMepbl SBNAIOTCS HEOOMbLUOW 4acTbld BO3MOXHBLIX cnocoboB yaoBrneTBopeHus Tpebosanun MCO
14044 v npepgnaratot "cnoco6" unu "cnocobbl”, a He "yHuKkanbHbI cnocob" npumeHeHus NCO 14044. TMpumepsl
oTpaxatoT KMioYeBble 3MeMeHTbl asbl OLEHKM BO3AEWCTBUIA MPU OLEHKE XXM3HEHHOro uukna npogykumm (OBXKL).
MpuMepbl, NpeAcTaBneHHbIE B HACTOSILLEM CTaHAapTe, He SIBMASOTCS WCKMOUMTENbHBIMU, CYLLECTBYOT U Apyrue
npvMephbl peLleHnst MeToAoNorMyeckux npobrnem.

2 NMocTpoeHne NpMMepoB B HACTOsILWEM CTaHaapTe

2.1 O6na3aTenbHbIe U AONOSNIHUTESIbHbIE 3NeMEeHTbI
®a3bl OBXL| cocToAT 13 HECKONbKNX 06A3aTenbHbIX ANIEMEHTOB, KOTOPblE MPeobpasoBbLIBaOT pe3yrnbTaThl aHanm3a
3anacoB u3HeHHoro uukna (MAXKL) B pesynbTupytowwme nokasatenu. CyuleCcTBYyHOT U AOMOSMHUTENbHbLIE 3fIEMEHTbI,

ncnonb3dyemble OnaA CtaHgapTudauun, rpynnupoBaHuUA UM OUEHMBAHUA MOJNTYYEHHbIX pe3ynbTaTtoB NPUMEHUTENbHO K
MeTOA4aM aHanu3a KavecTBa aHHbIX AN Lenen nHrepnpetauum pe3ynbTaToB.

2.2 O6nacTtb NPpUMEeHeHUs1 NpuMepoB

MpumMepsbl, coaepxalimecs B HACTOALWEM CTaHdapTe, UIMHOCTPUPYIOT U NOAKPENSIAT METOAONOMI0, YCTaHOBMEHHYIO



B 4.4 NCO 14044.

Mpumepbl naeHTUMLMpoBaHbl B Tabnuue 1.

Tabnuua 1 - AnemeHTbl MCO 14044, nnniocTpupoBaHHble NPUMEpPaMnN HacToALLEero ctaHgapTa

Ccblinka Ha
NCO 14044:2006

TMyHkm UCO 14044:2006

Mpumepsbl B HacTosLLEM
cTaHgapTe

MyHkTBI 1-3

O6nacTtb npuMeHeHns, HopmaTtmBHbIE CChISKH,

TepMuHbI U onpegeneHus

Mpymepsbl kaTeropum
BO34EeNCTBUN

MoanyHkTbl 4.4.2

O6s3aTenbHble anemeHTsl OBXKL,

4421 O6LWKe nonoxeHus

4.4.2.2 Bbibop kaTeropuii BO34encTens, nokasartenen
KaTeropun 1 xapakTepmcTnyeckux Mogenemn

4423 OTtHeceHue pesynbtatoB NAXL, k BbIGpaHHbIM
KaTeropusim Bo3gemncTams (knaccudmkaums)

4424 BbluncneHune nokasartenen kateropmm

(xapakTepusauus)

Mpumep 1, npumep 2,
npumep 3, npumep 4,
npumep 5

MoanyHkTbl 4.4.3

HononHutenbHble anemeHTsl OBXKL|

Mpumep 1, npumep 2,
npumep 6, npumep 7
(Pacyet 3HayveHun
nokasartenemn KaTeropui Ha
OCHOBE VCXOOHOMN
MHdopMaLun)

Mpumep 1
OcHoBHoOI Npumep, Nnpumep
5 n npnmep 8

4.4.3.1 O6Lwme nonoxeHust

4.4.3.2 Hopmanusaums

4.4.3.3 pynnuposaHne

4434 Onpepenexve B3BELLEHHOTO 3HAYeHns

MoanyHkT 4.4.4 [ononHuTenbHbIA aHanM3 Ka4ecTBa AaHHbIX OcHoBHol npumep, Mpumep

OBXL|

5

MoanyHkT 4.4.5

OBXU, pe3synbTatsl KoTOpOMN 6yayT
MCMONb30BaTbCs B CPaBHUTEMbHbIX
YyTBEPXAEHUSIX, NPeAHa3HaYeHHbIX A
yBeOMIEeHNS 0BLLECTBEHHOCTH

He paccmatpusatotcs B
HaCTOosALLEM CTaHaapTe

Paspgen 5

MogroTtoBka oTyeTa

Paspen 6

KpuTtuyeckun aHanmns

B HeKkoTOpbIX KMYeBbLIX OOMNACTsAX AEATENbHOCTU ANS WIMIOCTPaUMM PasfiMyHbIX CNocobOB, K KOTOPLIM MOXHO
npumennTe MCO 14044, npuBogutcs 6onee ogHOro npvmMepa. BaxHO nogyepkHyTb, YTO BO MHOIMMX MCCIEeAOBaHWAX
OBXL MOXHO MCnonb3oBaTb HECKOSbKO MOAXOAO0B WM METOAMK, KOTOpble MO3BOMAT YOOBMNETBOPSATb METOAONOru,
yctaHoBneHHon B WCO 14044. B HacTosiLlee BpemMs OQHOMO yHMBepcanbHOro nogxoda He cyuiecTByeT. Hactoawwmmn
CTaHAapT WNMOCTPUMPYET HEKOTOPOE KOMMYECTBO CrnocoboB, morywmx ObiTb UCMonb3oBaHHbIMM Ha casze OBXL B

cootBeTcTBUN ¢ ICO 14044. B Tabnuue 2 npuBeaeHbl Ha3BaHWS NPUMEPOB U LIENb UNOCTpaLUn.




Tabnuua 2 - HaseaHus NnpPUMEepPOB 1 Ha3HaYeHne UNCTPaLmMi HacTosLWero ctaHgapTa

Mpumep N HaseaHue npumepa Llenb nnntoctpaumm Ccbinka Ha NyHKTbI
MCO 14044:2006
1 Mcnonb3oBaHne aByx pasHbix | lMonHasa npoueaypa OBXL, 4421443
MaTepuanos ANns ra3onpoBOAOB
2 [Ba nokasaTtens kateropuu Bo3 |lMocneacTeus UCMNOMb30BaHUSA 442
[EeNCTBUS OKUCIIEHNSA obLWKux moaenen unu Mmogenen,
3aBUCUMBIX OT MecTa
3 Bospgencteus Boibpocos Beibpocei NI 1 nornotutenu 442
TennuyHbIX rasos; (M) un yrnepoga
nornoTuTenewn yrnepoaa
4 OueHka nokasartenen MpeobpasoBaHne pe3ynbTaTtoB 4.4.2
KaTeropum KOHeYHbIX OOBEKTOB |aHanus3a 3anacoB MOHU3NPYIOLLEN
paguaumm B nokasaTenb
Kkateropun (BO30encTams)
5 Bbi6op maTepmana gns MogennpoBaHue BO34eNCTBUSA Ha 4.42,443.4
BETPOBbIX 3aKPbINIKOB Npu YPOBHE KOHEYHOro 06bekTa U
uccrneaoBaHusix NpoekTa onpeneneHunsi B3BeLLIEHHOro
aBTOMObUNA 3HayeHust
6 Hopmanu3auuns pesynstaToB Hopmanusauums ¢ npyuMeHeHnem 4.4.3.2
nokasartenen OBXL, ons pa3sHbIX BUAOB CCbINTOYHOW
NPUMEHEHUSA Pa3NNYHbIX NAPOB | MHOpMaLmmn
XONoAWbHOro areHTa
7 Hopmanusaums npu nsydeHun | Vicnonb3oBaHne HopmManusaummn B 4.4.3.2
yrnpaBrneHus oTxogamu KOMMYHUWKaLMOHHBIX MpoLieccax
(ccbinka Ha npumep 6)
8 MeTop onpeneneHus Mcnonb3oBaHue aKkcnepTHOM 4.4.3.3

K03(hPULNEHTOB B3BELUMBAHMS

KOMUcCUKM ans uenemn
rpynnMpoBaHua U paHXnpoBaHUa
KaTeropui BO3gencTeumm

2.3 CTpyKTypa HacTosLero cTaHgapTa U MapLupyTHas KapTa

CTpyKTypa HacTosLero ctaHgapTa OTnnyaeTcs OT TPpaguUMOHHOIO NoaxoAa, OOblYHO MCMONb3yeMoro B CTaHAaapTax
MCO. Hactoswmn craHgapt cogepxuT npumepbl npumeHeHna NCO 14044:2006, nomorawoowme BU3yarnbHO fydlle
npeacTaBuTb CTPYKTYpy ntoboro TexHudeckoro otyeta. Ha pucyHke 1 nokasaH CTBON AepeBa, MPOXOAsLUero yepes
NyHKTbI, nMetoLme oTHoweHne k OBXL, kak B YacTu ee oba3aTenbHbIX, Tak U OOMNOMHUTENbHbBIX 3NeMeHToB. KoHe4vHo,
Kaxgas opraHuMsaumsi ucnonb3yeT CBoW cOOCTBeHHbIi Habop paHHbix no WAXKLL. TMpumepbl Ha pucyHkax 2-5
npencTaensAlT "BeTBU", WNMIOCTPUPYIOLLME KOHKPETHbIE BOMPOCHI MPUMEHeHWUst obs3aTenbHbix anemeHToB OBXL.
Mpumep 2 pacnpocTpaHsieTcs Takke Ha AOMOMHUTENbHLIA 3NEMEHT HopMmanusaumu. Kaxabin M3 aTux nsitm npMmepos
OoCHoBaH Ha cobcTBeHHOM Habope pAaHHbix no WMAXKLL. TMpumepbl Ha pucyHkax 6-8 Takke sasndawTcA "BeTBAMU",
UNIIOCTPUPYIOLLMMM KOHKPETHbIE BOMPOCHI NPUMEHEHNst AONONHUTENbHbIX anemeHToB OBXXL,. PucyHok 1 npegcrtaenser

cobori CTpYKTYpyY B BrAe PYHKUMOHANBHOM B60K-CXeMbI.
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Mpumeyvanme - MNpumepsl, criegytowme nocne npumepa N 3 B Tabnuue 2, opraHn3oBaHbl creayowmm o6pasom:

- Mpumep N 4 copepxuT 06s13aTenbHbIE 3rIEMEHTbI, PacrnonoXeHHble nocnegoBaTenbHO, TO eCTb, 3a npumepomM N 1,
unntoctpupyembim B 4.2.2 NCO 14044, nget npumep N 2, nanee npumep N 3 n 1.4.



- Mpvmep N 6 opraHnsoBaH Ha "TemaTu4eckon" OCHOBe, HaNpuMep, 3a BCEMU AaHHbIMU MO HOpManusaumm (cMm. 4.4.3.2
NCO 14044) cnegytoT npumepsbl no rpynnuposaxmio (4.4.3.3 UCO 14044) n T.4.

[Monb3oBaTenb HacTosALWEro ctaHaapTa MOXeT NPUHATL HECKOMBKO anbTepHaTMBHbBIX CMOCOB0B ero ncnonb3osaHns. B
LLIMPOKOM MOHMMaHWK, 3TW CNocobbl crneayoLmne:

- cnegosath npumepy 1 (cM. Tabnuuy 2) oT Havana 4o KoHUa;

- BblbpaTb anbTepHaTMBHLIN NPUMEP U CriefoBaTh TEXHONOrMYECKOMY MapLUpyTY;

- BbibpaTb TEMY 1 BbISABUTL BCE anbTepHaTVMBHbIE NOAXOAb! K 3TOW KOHKPETHOWN Teme.

Kaxabii npumep npegpapsiercs o630poM Ans OnNucaHwWs Kho4vesoro sonpoca unntoctpupyemoro B NCO 14044.

lMocne obG3opa upeT OcHOBHas 4acTb npumepa. Ecnv npumep npocnexuBaeTcs No BCeMY TEKCTY HacTosLero
cTaHgapTa, TO HeT He06X0AMMOCTY NPEeABapATb KaXAbI NYHKT/NOAMYHKT JOMONHUTENBbHLIM 0630pOM.

3 OnemeHTbl OBXL, nponnniocTtpupoBaHHbIe NpUMepamMm

3.1 Kpatknm 0630p

B naHHOM pasgene copepxutcsa obuuee onucanme OBXKL, obbsAcHAOLEE KNIOYEBLIE 3NIEMEHTBI NPOLEeaAypbl U MecTa
npumepoB B koHTekcTe MCO 14044. OnemeHTbl npouecca OBXKL| nokasaHbl Ha pucyHke 2.

3.2 O6s3aTenbHble anemeHTbLl OBXL

CornacHo 4.4.2.1 ICO 14044 obs3atenbHbiMu anemeHtamm OBXL, aBnstoTcs:

- BbIOOP KaTeropuin BO34encTBrS, NokasaTenemn KaTeropum n xapakrepucTmyecknx Moaenen;

- cooTHeceHue pesynbtaTtoB VAXL, k BbIGpaHHbIM KaTeropusam Bo3AENCTBUS;

- Knaccudmkaumio;

- BblYMCIEHNE nokasaTernen kateropun (onpeaeneHne xapakTepucTyk);

- XapakTepusauuio.

3.2.1 Bbibop kaTeropuu BO3LAEWCTBUS, MOKalaTenen KaTeropum M XxapakTepucTuyeckux mogenen. Ons kaxagown
KaTeropum Bo3gencTBUA MOXHO Bblaenutb pesynbTatel MAXKLL, Bknovas nocTynneHne matepuanos (Bxoabl) U BbIGPOCHI,
cbpocbl, oTxoabl (BbIXo4bl), KOHEYHble OOBLEKTbI KAaTEropum K MNPOMEXYTOYHbIE MapaMeTpbl (MHOrAa HasblBaeMmble
"cpegHuMn  obbekTamu")  3KOMOTMYECKOr0 MexaHu3ma, HaxoAslMecd Mexay OSTUMKW  OBYMS  rpynnamu, 4To
UNMIOCTPUPYETCH Ha pUCyHke 3.

lMpun onpeneneHnn kaTeropvn BO3neNCTBUA M3 IKONOMMYECKOTO MeXaHn3Ma A0rmKeH OblTb BbIOpaH COOTBETCTBYOLLEN
KaTeropum nokasaTenb. Yacto nokasatenu BbIOMpaKTCA Ha NMPOMEXYTOYHOM YPOBHE 3TOr0 MexaHu3ma; MHOr4a OHU
BbIOMpaloTCA Ha YpOBHE KOHeYHoro obbekta. B Tabnuue 3 npepcTtaBneHbl NpYMepbl COOTBETCTBYHOLLMX 3HAYMMBbIX

NPOMEXYTOUHBIX MapaMeTpPOB U KOHEYHbIX OGBLEKTOB KaTeropun Ans HeKOTOPbIX BUOOB HeraTMBHbLIX BO3AEWCTBUMN Ha
OKpYXXaloLLYyIo cpeay, BKnoyas roaei.



QObazaTenbHble 3NeMeHTbl

BbIfOp KaTeropki Bo3AeACTEWA, NOKasaTeNeR KaTeropki A
XAPAKT EPHCTUHEIKIMY MoOenel

[NpWcBoeHWE pesyneTaToB HMAHL, (Knaccudmrkayma)

FPacdeT 3HaYeHWA NokazaTenel kaTeropui (onpegenseHme
HAPAKT EPUCT K]

v
3HAYeHWe NOKa2aTanal KaTeropK

h 4

HOononHUWTeNbHeI2 3NeMeHThI
Fac4eT 3Ha4eHWA NOK33aTENEH KATEMOPMK OTHOCUMTENEHO MCXOAHOM MHIOpMALMM
(HOpManKM3IaLMa)
[ pyNNMpoBaHKE
BzEEWKHEaHME
AHANWE KAYECTES AaHHBEE

PucyHok 2 - OnemeHTbl dhasbl OXKL| (MCO 14044)

F'ES‘_-,-’J'II:TEITI:I AHANKW3a 33anacoe | . SO HOI
HEHEHHORD LKA (KM HELMOHANEHSA eneHuya)
KaTteropua
BO3EACTE N At CIKMCNEHME
y DKMCNAKWME BLBROCE
FezxyneTaTe HACKL,
OTHEGEHHEHE K KITETOpHA 1 .‘ {NO}{, SO}{ H T'IDI'I
EOSLEMETERA OTHECEHHEIR K
OKMCAAKWHAM GakTopan)
HAPAKTEAWMCTHYECKSA
MNokazaTenke ‘.MD'D'EHI:' Brifpockel 4 cBpockl
KaETEMOpMM MPOTOHOE {H* BOOHEIR)
JKONOrMYBeCKOe COOTEETCTEME
L 4 - Nec
K.OHEYHEIA OABBET - ParTUTENLHOCTE
KATETORWA BOSA2HCTERA - MTo

PucyHok 3 - KoHuenuwus nokasatenen kateropum (pmucyHok 3 MCO 14044:2006)

SKONOMAMECHMMA MEXAHUSM




Tabnuua 3 - MNMpumepbl MOAEHTUDUKALMN KaTErOPUIn BO3OENCTBUSA 1 ONUCAHME LLECTU U3 HUX

Kateropus BbiBpaHHbIN ypoBEHb NokasaTens kateropun
BO3EeNCTBUS
Mpumepbl BO3AENCTBNS MPOMEXYTOUHBIX Mpumepbl BO3OENCTBUS KOHEYHbIX
napameTpos 00bEeKTOB KaTeropum
M3meHeHne MHdpakpacHoe nanyyexue, BeposaTHaa cpegHaa
Knumarta Temneparypa, ypoBeHb MOpsi NPOAOIKMUTENBHOCTL XMU3HU YeroBeka

PaspyLueHve o3oHa
B cTpaTocdepe

YnbTpacdunonetosoe 6eta-usnyyeHune

Koxa yenoseka, buonornyeckoe
pa3Hoobpasune okeaHa, 3epHOBLIE

3akucreHue BbicBOoGOXOEHME NPOTOHOB, pH, 6a3oBbIl | Bronoruyeckoe pasHoobpasve necos,
YpOBEeHb KaTMOHOB, cooTHoLeHne Al/Ca | Npou3BOACTBO APEBECUHbI, NONYNALUS
pbI6bI, MaTepuans
MuTtaHune KoHLeHTpaLus makponuTaTenbHbIX Buonorunyeckoe pasHoobpasue

Bewwects (N, P)

Ha3eMHbIX 1 BOOHbIX 3KOCUCTEM

TOKCHMYHOCTb Ans

KoHLeHTpaLmsi TOKCMHOB B OKpY»KatoLLen

AcnekTbl 340p0Bb4 HYerioBeka

Yyenoseka cpefe, BNvsHWE Ha Yyenoseka (dbyHKUMOHMPOBaHWE OpraHoB,
BEpOSATHasA CpefHss
NPOAOMKMUTENBHOCTL XWU3HU YeroBeka,
KOnM4ecTBO AHen 6onesHn)
Jkonoruyeckas KoHueHTpaumsa nnm buonormyeckoe Monynsauun BuaoB pacTeHnii n
TOKCUYHOCTb Hanm4yme TOKCMHOB B OKpYXKaloLLEen cpefe | KMBOTHbIX

B Tabrnuvuax 4, 5 n 6 pesynbtatel OXL, 1M 3HayeHUss nokasaTenemn BbIpaXeHbl C MOMOLLbIO TOW Xe CaMoW
dyHKUMOHaNbHON eanHWLbI (TOW, koTopasi BeibpaHa npuv onpeaeneHun obnacTtu uccriegosaHus ctagum OXKL).

B Tabnuue 4 npymepbl TEPMUHOB, UCMONb3YEMbIX ANA ONpeaeneHns KaTeropum Bo3AencTBusa 1 onncaHns BolGpaHHON
XapakTepucTM4eckon Mogenu, mnokasaHbl Ans  WeCTU pasnuyHbIX KaTeropui BO3OEWCTBMIA, 4TOObI Janee
nNpoVnnCTpMpoBaTh NpuHLUMNbl Tabnuubl n3 MCO 14044. Kateropum Bo3gencteus 1 u 2 cBasaHbl ¢ BXOAOM (B 0OBEKT);
KaTeropuv Bo3gencTeums 3-6 CBsI3aHbl C BbIXOOOM (pPe3ynbTaToM BO3OENCTBUSA).

B Ttabnuue 4 BO Bcex LlWeCTU npuMepax MUCMNonb3yeTcs MnokasaTernb KaTeropuM Ha YpPOBHE MNPOMEXYTOYHbIX
napaMeTpoB B 3KONOrMyeckoM mexaHuame. [ns unmioctpaumm KonmyecTBa BO3MOXHbIX BapvaHTOB Mpu onpeaeneHuu
KaTeropum BO3AeNCTBUS U BblbOpe xapakTepucTuyeckorn mogenn B Tabnuue 5 npuBeaeHbl Mpumepbl pasfinyHbIX
MoZenen n nokasaTenewm kKateropui B paMkax 3KOMOrMYecKoro MexaHu3Ma OOHOW KaTeropum - OTOXMMMYECKOrO
dopmMmpoBaHus 03oHa. [laHHble NMpumepbl He ABMAIOTCA €AWHCTBEHHOW anbTepHaTuBoW. [logobHyo Tabnuuy MOXHO
caenatb AN KaXaow kateropum BO3AeWcTBust 13 Tabnuvubl 4. MaTb anbTepHaTvB, NpPeAcTaBleHHbIX B Tabnuue 5,
(OKYyCUpPYIOTCS Ha TOM >X€ CaMOM rokKasaTterne KaTeropuu, BblIOpaHHOM paHee B 3SKOOTMYECKOM MexaHu3me, HO
CpaBHMBAKOTCA NPU 3TOM NATb Pas3nU4YHbIX XapakTepUCTUYECKMX Moaenen. [Onsa wecTor anbTepHaTMBbl MokasaTterb
BblOpaH bnke kK KOHEYHOMY 00bEKTY. OCHOBHbIE OTIIUYNTENBHBIE XapaKTEPUCTUKM BblAENEHbI XUPHBLIM LLPUEDTOM.

Tabnuua 4 - MNMpumepbl MOSHTUDUKALMN KaTEFOPUIN BO3OENCTBMS 1 ONUCAHUS LLECTU U3 HUX

NnonesHbI Mmatepunan

TepMuH Karteropus Karteropus Karteropus Kateropusa Bospevnctens 4
BosaencTens 1 Bo3aencTeuns 2 Bo3gencTeuns 3

KaTteropusi Bo3gencTaums NcToweHne NcToweHune M3meHeHne knumata |PaspylieHve o3oHa I
nckonaembIx MUHeparnbHbIX cTpaTocdepsbl
3HEepreTUYecKnx pecypcoB (Kpome
pecypcoB 3HEepreTUYecKux)

Pesynbtatsl OXL| M3BneyeHve M3BneyeHve BbiGpochl Bbibpockl pa3pyLiaroLmx B
PECYPCOB Pa3fnUYHbIX | PECYpCoB, NMapHUKOBbIX ra3oB O30H rasoB n
MCKOMaeMbIX TONMNB | BblpaXKeHHOE Kak B




XapaktepucTtunyeckasi AkkymynupoBaHHble | CTaTnyeckast Mogenb |PaspabotaHHas IPCC | Tabnuua 5. Mogens, C
mMozaernb notpebHocTu B HexBaTKu pecypcoB mMoZAenb, paspaboTtaHHas WMO, n
aHeprum onpegenstoLias onpegensiowas noteHyman |o
noteHuman paspyLleHMs 030Ha Ans K
pasnnyHbIX pasnnyHbIX paspyLUaloLLmx "
NapHUKOBbLIX ra3oB 030H rasos [8], [9] 3
NPUMEHUTENBHO K v
rno6ansHoMy K
notennexuto [6], [7] B
MokasaTtens kaTeropmm CopepxaHwue aHepruv | 3BneveHve Ycunexue Ycunexune paspyLueHus Y
B 9HEpreTn4ecKnx MaTepuana u3 pyabl | BO34eNCTBUS 030Ha B cTpaTocdepe 0
pecypcax KaK pyHKLMSA WHMpPaKpacHoro ha
oueHeHHoro obbema 2 3
pe3epBHOit 6a3bl manydexns (Bt/m ) 6
Xapakrepuctmyeckui Hwuskas 3HaueHne [MoTeHuman MoTeHumnan paspyLweHns r
KoadhpuLmeHT TennoTeopHas N3BIIEYEHHOIO rno6ansHoro 030Ha B YCTOMNYMBOM {
crnocobHOCTb Ha mMaTepuana u3 pyapbl, |NOTeNneHnst Ha COCTOSIHUN 3
eavHULYy Macchl JeneHHoe Ha nepunog oo 100 net (ODP . ) B
OLIeHeHH It 06bem | (GWP 100) ans FETOHMMEDE COCTOAHHE 7 )\ g
pesepBHoM Gasbl Kaxxgoro Bbibpoca Ans Kaxaoro Belbpoca
napHWKOBOro rasa (skBuBaneHTbl CFC-11 B Kr/kr (
(exkBmBaneHTel CO 7 B BbiGpoCa) B
Kkr/kr Bbibpoca)
OnpegeneHHbln O6Lwasa HMu3Kas O6wasa macca OKBUBaNeHTHoe OKBUBaANEHTHOE KONMMYECTBO |C
nokasarerb Kateropum TennoTeopHas 1cnorb3yemMoro konuuecteo CO 5 B CFC-11 B knnorpammax ‘
CrnocobHoCTb maTepuana vn3s pyasbl,
(Meramxoynm) AeneHHas Ha KunorpaMmax K
OLEHEHHbIN 00BbEM
pe3epBHoOI 6a3sbl
KoHeuHble 06bekTbl HarpesaHue, Hanuune pecypcos [MoTepsiHHbIE roapl [Hn 6onesHun, E
KaTeropmm Bo3gencraus NoaBUXHOCTb *m3Hm (YLL), NPOAYKTUBHOCTb MOpPEWN, p
Kopannosble pudbl, | ypoxaun n
3epHOBbIE, 34aHuA P
"
Okonoruyeckoe PasnuyHble PasnuyHble Bosgenicteue OmMnupuyeckas un r
COOTBETCTBUE npo6nemel, npo6nemel, WHMpaKpacHoro 3KCnepuMMeHTanbHas cBasb |
N3BECTHbIE MO CBSI3aHHbIE C n3nyyeHus Mexay YPOBHAMMN Y
3HEepreTnyYeckum MUHepanbHbIMU npencraenseT coboi |ynbTpacdrmoneToBoro n
Kpusucam pecypcamu dakTop HeratuBHoro | B-usnyyenus u ywepbom v
BO3OENCTBUS Ha p
Knuvar B 3
3aBWCUMOCTH OT 0
WHTErPUPOBAHHOTIO r}
nornoLweHus
aTMocdepHoro Tenna,
BbI3BAHHOIO
BbIbpocamu, 1
pacnpegeneHus

norroLaemMoro Tenna
BO BPEMEHMU




Tabnvua 5 - Tpumep unaeHTMdMKaALUMUM TEPMUHOB M Pa3NMYHbIX XapakTepUCTUYeckux Mopernen Ans KaTteropuu
BO3aeNcTBMA "obpasoBaHme doTookcmaaHTa" (oToxnMmnyeckoro hopmMmnpoBaHns 030Ha)

TepmuH AnbTepHaTyBa 1 AnbTepHaTtusa 2 AnbTepHaTtunea 3 AnbTepHaTuBa 4
KaTeropus Bo3aenctausi O6pa3soBaHue O6pa3soBaHue O6pa3soBaHue O6pa3soBaHue O¢
¢oTookcugaHTa doToOKCHOAHTa doTooKCHOaHTa doTooKkcugaHTa fo 06
Pesynbtatsl OXL| Beibpocel BelecTs Breibpochl BelecTs Beibpochl BelecTs Beibpochl BelecTs Bb
(VOC, CO) BBOo3gyx |(VOC, CO)BBO3agyx |[(VOC, CO)BBo3gyx |(VOC, CO)BBo3gyx |(Vi
Xapakrepuctunyeckas mogens |UNECE Mogenb Tpaektopun | CueHapui CueHapun Cu
[14] MaKkcMMmarnbHOM MaKkcMMarnbHoM an
Mogenb Tpaektopum andpdepeHumansHon | avddepeHumnansHon | pe
[12], [13] peakLUMOHHOW peakLUMOHHOW (ol
cnocobHoctn (MIR); CnocobHOCTM 030Ha Bbl
Mogenb ogHoro (MOIR); Mogenb Mc
anemeHxTa [15], [16] ofgHoro anemexTa [15], |an
[16]
lMokasaTenb kaTeropum KonuyecTtso Konuuectso Konuyectso Konuyectso Ko
obpasoBaHHOro obpasoBaHHOro o6pa3oBaHHOIo o6pa3oBaHHOIO o6
TponocgepHOro o3oHa |TponocgepHoro o3oHa | TponocepHOro 03oHa | TPonocdepPHOro 030Ha | TP
XapaKkrepuctunieckui MoTeHuman MoTeHunan O30H, kr, O30H, Kr, Os3
KoadhpuLmeHT HOTOXMMMYECKOTO dhoToxMmMmyeckoro obpasoBaHHbIV AnA o6pasoBaHHbIN ANg 06
€o34aHus 030Ha €034aHus 030Ha Kaxxgoro Bbibpoca Kaxxgoro Bbibpoca Ka
(POCP) ans kaxpgoro |(POCP) ans kaxpgoro |VOC nnm CO B Bo3gyx | VOC n CO B Bo3ayx VC
Bbibpoca VOC nnu CO |Bbibpoca VOC nnm CO | (kr o3oHa/kr BbiGpoca) |(kr o3oHa/kr Beibpoca) | (Kr
B BO3yX B BO34yX
(axkBMBanNEHTbI (3KBMBaANEHTHI
aTUNeHa B Kr/Kr aTuneHa B Kr/kr
BbIGpOCOB) BbIOPOCOB)
OnpepeneHHbIn Noka3atens | KBUBANEHTHOE OKBMBanNeHTHoe OKBMBanNeHTHoe O30H, Kr O3
KaTeropum KONMWUYECTBO 3TWUMEHa, |KONMUYECTBO 3TUMEHAa, |KONMUYECTBO 030HA, KI
Kr Kr
KoHeuHble 06bekTbI BonesHu, ypoxan BonesHu, ypoxan BonesHu, ypoxan BonesHu, ypoxan Bo
KaTeropvum BO34enNCTBUSA
Okonoruyeckoe O6pasoBaHue 030Ha, |O6pasoBaHue 030Ha, |HawmBbicwun nogbem |HauBbicwas NC
COOTBETCTBME OLEHEeHHoe npwu OLEHEHHOoe Mpu YPOBHEW 030Ha Ha KOHLeHTpauusi 030Ha
pa
OTHOCUTENBLHO H13kom cpoHe NO 4 nobaeneHHoe Ha no6aBneHHoe o6
BbICOKOM cpoHe NO 4 KONM4ecTBo KONM4ecTso on
CTaHOapTHOW CMecu | CTaHAapTHOW CMecu
VOC, oueHb Bbicokasi |VOC, oTHoCUTENBHO KOl
KOHLIeHTpaums n BblCOKast "I
BbiCOKas koHLeHTpaums NO y , | N
koHUeHTpauna NO ;| heanpHas ans Y™
NpensTCTBYOT MUKOBBIX MONOXEHUA | 55

o6pa3oBaHM0 030Ha




3.2.1.1 NpeHTndmkaunsa BO3MOXHbIX NokasaTtenen

3agaden OBXL nBnseTca ycTaHOBMEHVWE CBA3WM MeXAy BXOA4AMMW, Hanpumep WUCKOMaeMbiMU TOMAMBaAMWU WK
MWHepanamu, u Beixogamu asbl aHanM3a 3anacos XW3HEHHOTO LWKa NPOAYKUMN C yH4ETOM HeraTuBHbIX BO34ENCTBUN
Ha okpyxatwwyto cpegy. [lo aTon npuunHe ANA KaxOow KaTeropun BO3AEeNCTBUS BblOMpaloT TOT nokasaTenb B
3KOMNOrM4EeCcKOM MexaHu3me, KOTOPbIA Kak MOXHO TOYHee npeacTaBnseT COBOKYMHOCTb BCEX HEraTUBHbLIX BO3AENCTBUMA B
AaHHON KkaTeropuun. OTOT nokasaTenb MOXeT, B NpuHUMNE, noMmeluatbcs B NobOM MecTe MexaHu3ma, HaduHas oT
pesynbtatoB OXL| 1 koH4Yaa nokasatensmu kateropun. B tabnuue 6 9TOT acnekT MNNIOCTPUPYETCH NPUMEHUTENBHO K
KaTeropuv BO3AEWCTBMUS, BKMIOYAIOLWEN OKUCNeHne. 34eCb CPaBHUBAKTCS TPU pasHble XapakTepucTuyeckne mogenu,
Kakgas u3 KOTopbIX (POKYCMpyeTCs Ha KOHKPETHOM rfokasatene kaTteropun. Tpu Mogenun W CBA3aHHble C HUMU
nokasaTenu OTNNYalTCA CTeNeHAMU CroXHoCTU. [epBbli NokasaTenb KaTeropuv camblil NPOCTON W OonpeaenseTcsa Ha
ypoBHe, 6rm3kom K Bbibpocam. BTopoi nokasaTenb kaTeropum onpegensercs Ha ypoBHE NPOMEXYTOYHOro napamerpa,
6rmn3koro K KoHe4HOMY 06BEKTY, TOrAa Kak TPeTuin nokasaTernb KaTeropum onpeaenseTca Ha ypoBHe KOHeYHOro obbekTa.
OH TaKkke U3BECTEH KaK MOAXO4 C TOYKM 3peHus HaHeceHHoro yulepba. OCHOBHble pasnuyarLmMecs 3NeMeHTb
BblAEeNeHbl XXUPHBIM LLPUDTOM.

Tabnuua 6 - lMokasaTenu M nexawune B OCHOBE MOOENW, Bbl6paHHbIe B pass/indHblX MeCTax 3KOJ1orm4eckoro

MexaHun3ma

TepmuH

AnbmepHamusHble npumepbl rioKkazamersis kKameaopuu Orist OKUCIIeHUsI

KaTteropus Bosgewncteuns

OkucneHve

OkucneHve

Okuncnexnune

PesynbtaTbl MAXKL,

BbIGpOChI OKUCHSIHOLLIMX
BELLECTB B BO3yX U
cbpockl B BOAy

BbIGpOChI OKUCTSOLLIMX
BELLECTB B BO3ayX U
cbpocbl B Bogy

BbIGpOChI OKUCTSHOLLIMX
BELLECTB B BO3ayX U
cbpocbl B Bogy

XapaktepucTtunyeckasi
mMogernb

MeTtog CML [10];
Mogenb EDIP [17]

RAINS, aganTupoBaHHbIN K
LCA [11] v npumep 2 [6]

JkonokasaTtenb-99 [18],
C 1CNonb30oBaHNEM
Mozenu "MnaHnpoBLLMK
npupoabl” (Nature
Planner) [19].

MogenuposaHue
NoBeAEHNS C MOMOLLIbO
SMART [20];
MOZEnMpoBaHne
paspyLueHus ¢
nomotubto MOVE [21]

[MokasaTtenb Kateropum

MakcumanbHoe
BblCBODOOXOEHNe
npoToHOB (H+)

Kputnueckas Harpyska no
OTIOXEHUIO/OKUCINEHWUIO

YBenuyeHne

PDF JACTHTEIEHOCTE

(noTeHumanbHo
ncyesaroLasi 4acTb)
BVAOB pacTeHWUN B
NPVPOAHbIX 30HaX

XapakTepuctmyeckui [NoTeHuman okucnenus |lloTeHumnan okucrneHuns MoTeHumanbHO

KoacbpuumneHT (AP) ans kaxgoro (AP) ans kaxgoro ncyesaroLyas yactb
OKUCNUTENBHOIO okucnuTenbHoro Beibpoca |(PDF) ans kaxgoro
BbIOpoCca B BO34yX 1 B BO3AyX (3KBUBAmNEHTbI OKUCNUTENBHOIO
cbpochkl B BOAY SO 4, Kr/kr BEIGpOCA) BblIbpOCa B BO3AyX
(exkBUBaneHTs SO 7, (PDF-m 2 -ron/Kr
Kr/kr BeiGpoca) BbIbpoca)

OnpegeneHHbIn Konuuectso KonuuecTtBo 3KBMBaNeHTOB PDE 2

‘M~ rof

rokasarenb KaTeropunt | 5xepsanentos SO 3, kr [SO g, Kr

KoHe4Hble 06BbeKTbl Buonoruyeckoe Buonornyeckoe Buonornyeckoe

KaTeropumu pa3Hoobpasue, pa3Hoobpasuve, npupoaHasi | pasHoobpasue,
npupoaHas pacTUTeNbHOCTb, Nec, npupogHas




pacTUTENbHOCTb, Nec, | pblba, NaMATHUKM pacTuTenbHOCTb, Nec,
pbiba, NaMATHUKN pbiba, MamMsATHUKN

Okonoruyeckoe MakcrnmansHoe MpeobpasoBaHne MpeobpasoBaHve n

COOTBETCTBUE noTeHumnaneHoe BKIMOYEHO; PUCK BO34€ENCTBUSA Ha
BO34eNCTBME; BO34ENCTBUN NPUPOLHYHO
npeobpa3oBaHve He anddepeHLMpoBaH B pacTUTENbHOCTb:
BKITHOYEHO; HET npocTpaHcTBe BKITHOYEHbI BO3eNCTBUS
NPOCTPaHCTBEHHOM B HupepnaHpax,
anddepeHumnanmn KOTOpble NokasaTenbHbI

ansa Esponbl

TpeboBaHust k BbIOOpY nokasaTenew kateropum onucavbl B 4.4.2.2 NCO 14044. 3t TpeboBaHus kacaloTca
cneayoLLmMX nokasaTenen Kateropum BO3AeNCTBUS Buaa "okmcneHme":

- MokasaTefnlb MaKCUMarnbHOrO BbICBOBGOXAEHUS MPOTOHOB: 3TO OYEeHb MPUBMU3UTENbHLIN NokasaTtenb, Aanekuit oT
KOHEYHbIX OGHLEKTOB (T.€. OH MMEET HeGONMbLUYI 3KONOrMYECKYH 3HAYMMOCTb), HO Nerkuii B oGpalleHnn (MPYMEeHUM Ko
BCEM YMOMSHYTbIM eAUHULLAM);

- nokasaTernb KPUTUYECKOM Harpysku: NpoCTpaHCTBEHHO AnddepeHumnpoBaH, OTHOCUTENBHO NPOCTO onpeaenseMblil
npu MoaenmMpoBaHun; 630K K KOHEYHbIM 06BbeKTam (CpeaHasa aKkonornyeckas 3HaummocTb - no NCO);

- nokasaTenu KOHeYHblX OOBEKTOB: MNPOCTPAHCTBEHHO ANMMEPEHUMPOBaHbI, WMEKT BbICOKYH 3KOMOTMYECKYHo
3Ha4ymMmocTb (Mo MCO), Tak Kak HaXoAsTCsl Ha YPOBHE KOHEYHbIX OBBEKTOB; BKIMOYAOT MHOMO HeonpedeneHHOCTeN npu
MOAENUPOBaHUN BNIIOTb A0 BbIGPaHHbLIX KOHEYHBIX 06 HEKTOB.

3.2.1.2 Bkonorn4yeckoe cooTBETCTBUE

Ceasb mexay pesynbtatamu MAXL, (pecypconoTtpebnenve, BoIGpochl 1 BUAbl 3eMNenofib30BaHUs) 1 nokasarenem
KaTeropum OObLIMHO onpegenseTcsa C MNOMOLLbI0 YeTKMX anropMTMOB MOAENUPOBaHWA. TepMuH "akorornyeckoe
COOTBETCTBME" OTHOCUTCA K CTEMEHN OTHOLLEHUS NoKa3aTens KaTeropum K KOHeYHOMY 0B beKTy KaTeropun, KOTopyto 3ToT
nokasaTenb MbITaeTCsA onucatb B OOLIEM M KavyeCTBEHHOM BuAe, YTO MOMOraeT MOHATb MPWU3HaKM M 3HAYUMMOCTb
KaTeropuv Bo3gencTBus (CM. pucyHok 2). OBbIYHO 3KOMOrMyeckoe COOTBETCTBME BbiLe AN nokasaTtenen, BbibpaHHbIX 1
YCTaHOBIEHHbIX B 9KONOrM4eckoM mexaHuame (cMm. 4.4.2.2.4 NCO 14044).

OTHOCUTENBHO MpMMepa OKUCIEHUS, NPeacTaBneHHoro B Tabnuue 6, 06 aKonormyeckoM COOTBETCTBUM MOKasaTens,
NpeacCTaBnsAoLWLEro MakCMManbHOe BbICBODOXAEHME NMPOTOHOB MOXHO CKa3aTb crieaytoLuee:

- 3KocucTeMam ¢ ux nopown n payHor B yMeEpPEHHOW 1 CybnonsapHOM 30Hax yrpoXaeT KMCNOTHOE OTNOXEHWE;

- MHTEHCMBHOCTb HEraTUBHOIO BO3AEWCTBUSI TECHO CBsi3aHa C 6ycbepH0171 CMOCOOHOCTBIO MOYB U BOAHLIX CUCTEM,
NnpUHUMaKLWmnX Ha cebs 310 Bo3gencTBMe. PernoHbl ¢ HU3KO-KaTUOHHBIM Cy6CTpaTOM B ceBepHon EBpone n cesepHon
Amepuke OEMOHCTPUPYHOT BbICOKYH) NHTEHCUMBHOCTb HEraTUBHOTO BO34encTana 6naronap9| OKUCIEeHUIO;

- OKUCINEHNE MMEeeT permoHanbHoe pacnpegerneHve ¢ KOpoTKUM U ANUTENbHbIM nepuogaMu Bo3genctams. KopoTtkui
AvanasoH BefeT K 6ornee BbICOKMM KOHLEHTPaLUsiM KUCIOT B BO3AYXe U (4aCTUYHO) K YXYALUEHU COCTOSIHWS IeCcoB,
TOrAa Kak AnUTEnbHbIA Nepuoa BO3OENCTBUM Bbi3biBaeT paspylleHne OydepHbiX CMOeB MOYBbI M OKUCMEHWe 03ep C
nocnegyoLen rmbensto poib;

- NPOAOINKUTENTIbHOCTb OKUCINEHUA 3KOJTOrMYeCKUX 30H BeJiMKa, TaK KaK TOJIbKO BblBE€TpMBaAHWE TOPHbIX nopoa C
KaTUOHHbIM OCHOBaHUEM YCTpaHAET 3TO BO34ENCTBUE;

- O6paTI/IMOCTb BO3[ENCTBMSA 3aBUCUT OT KOHEYHOro obbekTa KaTteropuu. I'IyTeM BHeceHuna Kap60HaTa Kanbuna unnum
N3BECTU B OKUCINEHHYIO NO4YBY HEKOTOpble XWM3HEHHO BaXHble HeraTuBHbIE BO3OENCTBUS MOXHO HayaTb YCTpPaHATb
HeMeaneHHo, Toraa Kak notepa npupoaHbIX BUOOB, HANpUMep n3-3a OKUCIEeHNA 03ep, OKa3bliBaeTCd HeOGpaTI/IMOVI;

- NPOBEAEHO MHOIO UCCNEAOBaHUI, U MEXAHN3Mbl HEraTUBHbIX BO3AENCTBUIA 4OCTAaTOYHO XOPOLUO N3y4eHbl.

B 6onblUMHCTBE NPMMEPOB B HAaCTOSLLEM CTaHAapTe nokasaTenb KaTeropuv BbIoMpaeTcs Ha YpoBHE NMPOMEXYTOYHOTO
napamMmeTpa SKOJTOTMYECKOro MexaHuama. VIcknioyeHnsiMm sensaTcs npumepsl 4 u 5 (cm. Tabnuuy 2), roe nokasartenmu
BblOpaHbl GrnM3KO K YpOBHIO KOHEYHOro OoObekTa Ans Bcex kaTteropui BosgencTtsud. lNpumep 2 (cM. Tabnuuy 2)
WNMIOCTPUPYET MNOTEHUManbHOEe 3HayYeHue MECTOMNONOXEeHUss BblIOpaHHOrO nokasaTens Ans KaTeropuv BO3AEeNCTBUS
"okncneHme", npm aToM B Tabnuue 6 cpaBHMBaKOTCA NOAXOAbI K NEPBLIM ABYM anbTepHaTnBam.



3.2.2 Bbi6op kaTeropuu Bo3aencTBusA

Tabnuua 7 - OBbLIYHO UCNONb3yeMble KaTeropum Bo3aencTens [22]

KaTeropum, cBsizaHHble C BbIXOAOM
M3meHeHne knumata
PaspyLueHue o3oHa cTtpaTocdepsbl
O6pa3soBaHne oTooKCHaaHTa
Oxkucnenve
MuTtaHve
ToKkcu4HOCTb (NS nogen)
Jkonornyeckas TOKCMYHOCTb (ANA OKpyxatoLwewn cpeabl)
KaTeropum, cBsizaHHble ¢ BXOAOM
McToleHne abnoTrn4ecknx pecypcoB (HanpumMep, uckonaemble TONNnBa, MMHeparnbl)

PaspyLueHne GroTnyeckux pecypcos (Hanpumep, nec, poiba)

lMepeyeHb n3 Tabnuubl 7 He sBNSETCS ucyepnbiBalOWMM. Opyrne kateropum MOryT, Hanpumep, MpoOsiBASATLCA Ha
n3nyyeHun, Wwyme, 3anaxe, BO3AENCTBUSX HA OKpPYXaloLlylo cpedy B npouecce paboT nnv npu 3eMnenonb3oBaHumM, HO
ANs 3TUX KaTeropumn HeT elue LUMPOKO MPUHATBIX METOAOB onpedeneHns xapakrepuctuk. B cceinke [22] B Tabnuuy
3emMrenornb3oBaHne Gbin BKOYEH NepeyveHb 0ObIYHO NCNOMb3yeMbIX KaTeropuii BO3AeNCTBUS.

Bbibop kaTeropun BO3AEWCTBUS 3aBUCUT TakkKe OT OMNpedeneHuns rpaHuL, MPOAYKUMOHHOW cucTeMbl. Hanmpumep, B
KavecTBe KaTeropuu MoryT 6biTb BblOpaHbl TBepAble oTxoabl. OgHako ecnn pesynbtatbl MAXKL, naeHTnduumpytoT kak
BbIOPOCHI OTAENbHbLIX BELECTB, TO MOTOKM OTXOAOB [AOMKHbI OyayT paccmaTtpuBaTbCs Kak 4acTb MPOAYKLMOHHOM
CMCTEMbI, U 3TV MOTOKN AOMKHbI ObiTb NMepeBefeHbl B BbIOPOCH!, CBA3aHHbIE C APYTMMM KaTeropusiMu, Kak OroBOpeHO
BbilLe. TO e cnpaBeanveo 1 AN BO3MOXHOW kaTeropuv Bo3gencTems "aHeprus".

Yacto xapakTtepucTudeckas Mofenb BblbuMpaeTcs cpeau CyLecTBYHOWUX Moaenei; 3To kacaetcsi BonbluMHCTBA
npumepoB. B npumepe 3 (cM. Tabnuuy 2) 4OKYMEHTMPYETCS NOSIBIIEHNE HOBOW KaTeropuv BO3AeNCTBUS, OXBaTbIBAOLLEN
n3onsauno yrnepoaa B NPOAYKLMOHHOW cUCTeMe, CBSI3aHHOW € necoM, a B npumepe 4 (cM. Tabnuuy 2) npeactaBneHbl
nexatiMe B OCHOBE KaTeropuii BO3AEWCTBMS MPWHLMMbLI, ONUCAHHbIE C NMOMOLLLIO NMokasaTenei Ha YpOBHE KOHEYHOro
obbekra.

3.2.3 NMpucBoeHue pesynbTatoB UAXL, (knaccudmkaums)

OtHeceHne pesynbtatoB WAXLL k kaTeropusiMm BO3OENCTBMSA MOKa3biBAET, KakMe pesynbTaTbl Ha Kakue KaTeropum
BNusAOT. Yacto ata uHdpopMauus gaetcs B Tabnuue xapakTepucTudeckux koadduumMeHToB, koTopble GepyTcsa u3
mMofenu, BeibpaHHon Ans kateropuy Bo3aenctens. OcHoBHoe pa3nununs B 4.4.2.3 NCO 14044 kacaeTcsa pasHuLbl Mexay
nocrnenoBaTeNbHbIMU U NapansenbHbIMU 3KONTOTMYECKMMN MexaHuamamu. OTNUYMTENBHON YepTOon, KOTOPYH crepyeT
MMEeTb B BUAY, KOrga peyb uaet o napannerbHbiX MexaHu3Max, SBnaeTcsi He0OX0AMMOCTb pa3genuTb OOHO BELLECTBO,
BO3[ENCTBYIOLLIEE HA Pa3fMyHble KaTeropmm, Mexay 3TMMKU KaTeropmsiMm, Tak kak ogHa 4acTb BblIOpoca BnMsSieT Ha OOHYy

Kateropuio, a gpyras 4acTb - Ha fapyrylo karteropuio. Kak npumep, (cMm. 4.4.2.3 NUCO 14044) Bbibpoc SO 1

pacnpocTpaHseTca Ha TPY KaTeropumn: OKUCINEHNE, U3MEHEHME knnMaTa (NMPOTUBOAENCTBUE) U TOKCUYHOCTD ANA noaen
(cm. pucyHok 4).
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PucyHok 4 - Mpumep napannenbHbIX MeEXaHU3MOB

lMocnepoBaTtenbHble MexaHM3Mbl MPOUNMOCTPUPOBaHbI ANt BbiopocoB CFC (cM. pucyHok 5). OTAnM4MTEnsHON YepTon,
KOTOpylo criegyeT MMeTb B BMAY, KOrAa pedvb MAET O nocrefoBaTeribHbIX MeXaHW3max, SiIBMSeTCH BO3MOXHOCTb WX
nocrnefoBaTeflbHOTO BIUSIHAA HAa pasfuyHble KaTeropum BO3AENCTBMSA, 3TO Bbi3blBaeT HeobxoaumocTb Bbibopa,
KacarloLLerocs OLeHKN 3TOro BAUSIHWA Ha nocrnegosaTterbHble MexaHnsmbl. Beibpoc CFC BnuseT Ha ABe cnegylowme
KaTeropuu: cHavana Ha M3MEeHeHVe Knumarta Ha ypoBHe Tponocdepbl, a MOTOM Ha paspylueHWe O30Ha cTpaTocdepbl
(cm. pucyHok 5).

BosaencTena CpegHue o6beKkThbl

KOHLEHTRAUMA B KoHUeHTpauua B
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PucyHok 5 - MNpumep nocrnegoBaTenbHOro MexaHmama

Kak ykasaHo Bbllle, Ans napannenbHbiX MexaHu3MoB BblIGpOCHI, kKak NpaBwuso, creayeTt AenUTb Mexay pasnuyHbIMu
MexaHu3MaMu; Ons nocrneaoBaTernbHbIX MEXaHM3MOB OHO U TO e BelLLUecTBO MOXHO B MofHoM obbeme npunucaTb K
pasnnMyHbiM TUNam BO3,D,el7ICTBI/IF| - No o4epeaun. O,EI,HaKO cnegyet 3aMeTuTb, 4YTO, eCnn onpeneneHne xapakTtepucTtuk
OCHOBaHO Ha MoaenMpoBaHUM C UCNoJsib3oBaHMEM MyrnbTUMeOWua, TO TaKkoe NMpUCBOEHME Yy4YUTbIBAETCA aBTOMaTU4eCKN.
Torpa yctaHoBneHHas knaccugukaumsa He 6yaeT cobnogeHa.

3.2.4 PacyeT nokasaTenen KaTeropum Bo3aencTBus (onpeaerieHme XxapakTepucTuk)

3HayeHMs1 nokasaTerneln paccyMTbiBalOTCS Mocne maeHTUdUKaLMn KaTeropun Bo3gencTsusi, Bbibopa nokasaTenew,
BblObOpa Mnu paspaboTku XapakTepUCTUYECKON MOAENW U MPUCBOEHUS pe3ynbTaToB KaTeropusim Bo3genctBusi. OHu
paccyMTbIBaOTCA OTAENbHO ANSA KaXKOQoW KaTeropuu BO3OENCTBUA C MOMOLLBIO XapakKTepUCTUYECKUX KOIMPULNEHTOB.
Mpoueaypa nnntoctpupyeTtca Ha npumepax 1, 2, 3, 4 n 5 (cm. Tabnuuy 2). MNMpumepbl 1 1 3 NokasbiBalOT onpeaernexHve
XapaKTepuUCTUK KaTeropum BO3OEWCTBUSA, BbIOPAHHLIX 3apaHee WM Ha MPOMEXYTOYHOM YPOBHE B 3KOSOMMYECKOM
MmexaHuame. [Npumep 2 cBsi3aH C WCMONb30BaHWMEM MPOCTPAHCTBEHHO ANMdEPEHUMPOBAHHbBIX XapaKTEPUCTUYECKMX
KoapduumneHToB, Torga kak npumepbl 4 U 5 AEMOHCTPUPYIOT onpedeneHne XapakTepuUCTUK Ha YpPOBHE KOHEYHOro
obbekTa.



3.3 JononHutenbHble anemeHTbl OBXL (4.4.3 UCO 14044)

Kpome onncaHHbIX Bbllle obs3aTenbHbIX 3NIEMEHTOB cywecTsyeT pan AONOJNTHUTENbHbIX 3J1EMEHTOB, KOTOPbIe MOXHO
MCnonb3oBaThb Anst 00bCHEHNS pe3ynbTaTtoB O)‘KU, cornacHo uenun nccnenosaHu4.

B UCO 14044 pononHWUTenNbHbIM 3rieMeHTaM OTHECEHbI CneayoLme:

- BblYMCMEHME 3HA4YeHUs pacyeTHOro nokasaTens KaTeropum OTHOCUTENbHO KOHTPOMbHOW  MHEOpMaLmu
(Hopmanusauus);

- COPTUPOBKA W, BO3MOXHO, PaHXXNPOBaHWE KaTeropuii BO3OencTBums (rpynnupoBka);

- npeobpasoBaHMe W, BO3MOXHO MONyYEeHVWE CyMMapHbIX 3HAYEHWA pacyeTHbIX MokasaTenen Ans KaTeropumn
BO3ENCTBMA C MOMOLLBIO YMCMOBBLIX KOI(MUUMEHTOB Ha OCHOBe Bblbopa BenuuyuHbl (OonpeaeneHus B3BELUEHHOro
3HayeHus);

- bonee YeTKoe MOHMMaHWe HafEXHOCTN pacHeTHbIX NokadaTtenen, npocduna OBXL (aHanu3 kavecTBa AaHHbIX).

3.3.1 BbluucneHue 3Ha4eHU pacyeTHOro nokasaTtens KaTeropum OoTHOCUTENbLHO KOHTPOJIbHOM UHdOpMaLun
(Hopmanu3sauus)

B 4.4.3.2.1 NCO 14044 ycTaHOBMNEHO:

"Hopmanuzayusi npedcmaensem cobol ebiquc/iieHue 3Ha4YeHul pacyemHbiX rokasamesnel Kameaopuu
OMHOCUMesIbHO HEeKOmopol KOHMPOsbHOU UHgopmayuu. Hopmanusayusi npedHasHayeHa obecrieyumps ny4dwee
MOHUMaHue OMHOCUMEsbHOU 8e/lUYUHbI Kax0020 pacyemHo20 roka3amerssd npoOyKUUOHHOU cucmeMbl pu
uccriedosaHuu. OHa sierisemcs O0noIHUMEerbHbIM 3/1eMEHMOM, KOmOopbIt Moxem Obimb 0ne3eH, Harpumep:

- 0719 MPOBEPKU IPOMUEOPEe<U8OCMU;

- 0ns obecniedeHus U coobleHus UHbopmayuu 06 omHocumernbHol 3Ha4YuUMocmu pacyemHsbix rokazamerneu;

- npu nodeomoske K OOMOHUMEbHbIM rpoyedypaM, Harnpumep, K epynnuposke, ornpedesieHU0 838eLeHH020
3Ha4YeHUs unu uHmeprpemayuu XusHeHHo20 yukna"”.

Mpumepsbl 1, 2, 6 n 7 (cM. Tabnuuy 2) NokasblBalOT, kKaK HOPManNM3aumio MOXHO MCMNONb30oBaTb NpY MHTeprpeTauum
3KONOrMYEeCKOro MexaHuamMa W Ans  UNNICTpauMum pesynbTaToB  pas3fnUyHOro BblibOpa WCXOAHbIX AaHHbIX  ANS
HopManusawumu.

3.3.2 N'pynnupoBka: COPpTMPOBKA U paHXXMPOBaHMEe KaTeropmn BO3OenNcTBus

[Mocne HopmanuaaumMm MOXHO BbINOMHWUTL rPYNNMPOBaHUE nokasaTtenen no ux 3HavyeHusMm. [pynnupoBka nonydyaercs
B pesynbTaTe: COPTUPOBKM (onucaTtenbHasl) U paHxuMpoBaHus (HopmaTtuBHas). OGa Tuna rpynnupoBKM BedyT K
pacLUMPEHNIO BO3MOXHOCTEN NHTEPNPETALMM 3HAYEHWIA.

CopTMpoBKa 3Ha4YeHUI NokasaTenen MOXeT OCYLLECTBNATLCS, K MPUMEpPY, B COOTBETCTBUM:

- C MPOCTPaHCTBEHHOMN LLKarow KaTeropuv Bo3gencTens (rnobanbHas, pernoHanbHas, nokansHas);

- Nnowaapto 3alnThl AN KaTeropun BO3encTBrsA (300POBbE N0AeN, NpUpoaHas cpena, pecypcsl);

- CTENeHblo, B KOTOPOW MOAENb KAaTErOPMN OCHOBLIBAETCS HA HAY4YHbIX JAHHbIX UMW HA BbIOPaHHbIX NPEANOYTEHUSIX.

Mpwn paHXnpoBaHMN 3HAYEHMI NOKa3aTenen MOXHO NPUMEHATbL Takue KpUTepuu, Kak:

- CTeneHb 06paTMMOCTV BO3AENCTBUN;

- CTeneHb YBEPEHHOCTU B BO3AENCTBUN;

- METOAMYECKNE NPUOPUTETLI, KacaloLLMeCs TUMOB BO3AENCTBUN.

MoanyHkT 4.4.3 UCO 14044 xapakTepum3yeT COPTUPOBKY U paHXpoBaHue.



3.3.3 OnpepeneHve B3BELLEHHOro 3Ha4YeHUA

B onpegeneHHbIX criydasx MOXHO MPUMMEHWTb MpoLecc B3BelwMBaHusA, nog KotopbiM (cM. 4.4.3.4 NCO 14004)
NoHMMaeTcs npeobpa3oBaHMe 3HAYEeHUI MNoKasaTenen KaTeropuin BO3LEWUCTBUA C  MCMONb30BaHMEM BECOBbIX
KO3(pPULMEHTOB, OCHOBaHHbLIX Ha BblIGOpe BenuUMH. B NpoTMBOMONOXHOCTE PaHXUPOBAHUIO UCMOMb3YHTCA HE TOMNbKO
Knaccbl MpUOPUTETOB, HO U 4MCMOBble, TO €CTb, BEeCOBble KO3(PPULMEHTbI, KOTOPblE YMHOXAKTCA Ha
(Hopmanun3oBaHHble) 3HayeHus nokasaTtenen. [lockonbKy B3BelUMBaHWE MOXET BKM4YaTb B cebA cymMmupoBaHue
B3BELLEHHbIX 3HaYeHWI NokasaTeneun, To pe3ynbTaTt 3TOro Lara MoXeT NpeAcTaBnATb cO60M OAHO YMCMO. OTO 3HAYEHNE,
UNN WHOEKC, MpeactaBnseT CcoOOM 3JKOMOTMYECKYH) XapaKTEPUCTMKY pacCMaTpyvBaeMoW MNpPOOYKLMOHHOW CUCTEMBI.
Cnegyer otmeTuTb, 4TO, cormacHo 4.4.3.4.2 WNCO 14040 He cywecTtByeT Hay4Horo 0BOCHOBaHWMS Mpoueaypbl
NpvBELEHNSA pe3ynbTaToB K €OUHCTBEHHOMY 3HAYEHWIO UMW YWCHy, B CBSI3W C YEM 3TOT UHAEKC Henb3s 6e3 aHanu3a
YyBCTBUTENbLHOCTU MCNOMb30BaTh AN cpaBHeHun B cucteme OBXKL.

[Mpn nomoLum B3BELIMBAHMA MO KaTeropusM nokasartenemn Aenaetcsd nonbiTka AOCTUYb HabnogaeMbix pesynbTaTos,
npocTbix B obpalieHnn. B3sewmrBaHne mMoxeT ObiTb OCOGEHHO MOME3HbIM MPWU MPUHATUN TPAOMLMOHHBIX PeLleHun B
npouecce NPOEeKTUPOBaHNS NPOAYKLUMOHHOW CUCTEMbI U PELLEHUI C NpuBneYeHnem 60mnbLIoro KoNMYecTsa pasHbiX BUAOB
MHOPMaLMN: 3KOMOTMYECKOW, SKOHOMUYECKON, IOPUANYECKON U COLIMANbHOW, - YTO MOXET MPUBECTU K HEOBXOAMMOCTH
COKpaLLeHWs AaHHbIX.

PasnuyatoT Tpy BMAa B3BELLUMBAHUS:

- MOHeTapHoe B3BeLUVBaHWE, OCHOBAHHOE Ha >XenaHuu MnaTtuTb UMW Ha NoAxofaxX C BblpaXKEHHbIM (OMHAHCOBbLIM
npeanoyTeHneM;

- B3BelnBaHMUe Ha pacCTodaHUN OT Uenun, gocturaemoe C npuMmeHeHnem CtTaHgapToB 1 MeToANYECKNX OOKYMEHTOB;

- coumanbHoe B3BELUMBAHME C WCNOSMb30BaHMEM MHEHUIA 3KCNEPTOB WM 3aMHTEPECOBaHHbIX NUL, B npolecce
NPUHATUA peLleHns.

Mpumepbl 1, 5 n 8 (cm. Tabnuuy 2) unnoocTpupyloT BUAbl B3BewuBaHus. [pumep 1 wncnonb3yeT BecoBble
KO3(hPULMNEHTBI, OCHOBAHHbIE HA CTOMMOCTU Pa3fnnyHbIX BO3AENCTBUNA.

B npumepe 5 McnonbayoTca BecoBble KO3IMMULMNEHTbI, OCHOBaHHbIE Ha MOHETapu3aLun pasnnyHbIX BO3AENUCTBUNA.
Mpvmep 8 onucbiBaeT paspaboTKy BECOBbLIX KOI(P(ULIMEHTOB C MOMOLLbIO KCNEPTHOM rpynnbl 1 NPOLeAypbl, COCTOsLLME
M3 OBYyX 3TanoB: NepBblii 3Tan - COOTHECEeHWe 3HaYeHuit nokasaTeriel U KOHeYHbIX 0OLEKTOB, BTOPOW - B3BELUMBAHWE
KOHEYHbIX 0O LEKTOB OTHOCUTENBHO APYr Apyra.

3.3.4 lononHuTenbHbLIN aHaNKU3 KayecTBa AaHHbIX OBXL]

MHCTpYMEHTbI OLEHKM KayecTBa [OaHHbIX, YCTaHOBMeHHbIX B 4.4.4 NCO 14044, Bkno4valoT aHanmM3 3Ha4YMMOCTH,
aHanu3 HeonpeaeneHHOCTU U aHanu3 YyBCTBUTENbHOCTU. OHM MOTyT NPUMEHATLCS Ha PasnUYHbIX YPOBHSAX Mnpouecca
OLEHKN BO3OeNCTBUN, @ MUMEHHO:

- Npuv onpeaeneHnn Hanu4msa Unm OTCYTCTBUSA CyLLIECTBEHHbIX Pasnuyni;

- AeHTMMKaLMN Mano3HauuTenbHbix pesynbtatoB NAXLL;

- Mony4YeHnn MHpopMaLmm ansa onepatmeHoro npouecca OBXLL;

- OLleHMBaHMe 3Ha4YeHUN nokasaTtenen c y4eTom pe3ynbTaTtoB HopManusauum 1 pesynbTaToB B3BELLUUBAHUS.

AHanu3 3HauMMOCTN BbISIBNSAET TakMe OCHOBHble (DaKTOPbl BNSHUS Ha napaMmeTpbl, kak 3HayeHus nokasatenen. OH
00bIYHO NMPOBOAUTCA C TEM, YTOObI MOMy4MTb OOLlee NpeacTaBreHMe O BIIUSHUUN PasfnMYHbIX €4AVHUYHBLIX NPOLIECCOB U
oTaenbHbix pesynbTatoB MAXKLL Ha 3HauyeHua nokasartenen.

AHanu3 HeonpeaeneHHOCTU NpeAcTaBnseT cobol npoueaypy, NO3BOMSIOLLY ONpeaenuTb, Kak HeonpeaeneHHOCTb
AaHHBbIX W OOMYLIEeHHbIN MNporpeccupyeTr B BbIMMCMEHUSAX W Kak Takue [OaHHble BO3OeNCTBYIOT Ha HadeXHOCTb
pesynbtatoB OBXLl. AHann3 4yBCTBMTENbHOCTU MOXHO WMCMOMb30BaTb ANS OLEHKU TOro, Kak U3MEeHeHWe AaHHbIX U
BbIGOp MeTog0N0rMM BO3AencTBYOT Ha pedynbTaTbl OBXKL.

B cootBeTctBUMUM C uTepaTmBHbIM XxapaktepoM OXL| pesynbTaT Takoro aHanu3a kadectBa faHHbix OBXXL moxet

npvBecTu k nepecmoTtpy ctagum MAXLL, kotopas asnsetca BTopow ctaguent OXL, - nHBEHTaApM3aLUMOHHBIM aHanM3oMm
XKM3HEHHOTO LMKna.



B npumepax 1, 5 n 6 (cM. Tabnuuy 2) pasnuyHble aHanMabl NPOBOASATCA Ha PasnMYHbIX CTaAUSIX MpoLecca OLEHKM
BO3EMCTBUS KU3HEHHOTO LMKna.

4 NMpumepbl 06A3aTeNnbHbIX anemeHToB OBXKL

4.1 O6bwee onucaHue
Ha npencrtaBneHHOM Bbllle pPUCYHKke 1 nokasaH pan obsas3aTenbHbIX U AONONTHUTENbHbIX 3N1eMEeHTOB OB)KU,.

LlenecoobpasHo HavaTb NPOCMOTP AaHHOro pasgena nubo ¢ npumepa 1 (cm. Tabnuuy 2) 1 paccMOTpeTb BCe NpoMepsbl
no ovepeam, Nnbo BbIOGpaTb cpady TOT KOHKPETHLIV NPUMEpP, KOTOPbIN Hanbonee BaxxeH AN Nonb3oBaTens.

4.2 Tpumep 1. Wcnonb3oBaHMe pABYyX pasfnnyHbIX MaTepuanoB Ans rasoBbIX
TpybonpoBogoB

4.2.1 KpaTtkun o630p

OTOT nMpumep, MO3ULMOHMPYEMBIN KaK OCHOBHOW, UCMONb3yeTcs B Ka4yecTBe MWMnocTpaumm obsisaTenbHow 4actu
npouecca OBXL| B pamkax 4.4.2 UCO 14044. AnbTepHaTBHbIE NPUMEPbLI NPEACTABIEHbI B APYTMX MECTaX HACTOSALLErO
cTaHgapTa.

I'Ipe>|<,qe AaeTca KpaTkoe onucaHue npumepa. XOTSa OH B3AT HenocpeacTBeHHO U3 MPaKTUKKU, B HEM NMoaYepKnBaeTcA
BaXXHOCTb OOLLMX METOAOMNOrM4YECKMNX acnekToB, a He KOHKPETHbIX pe3yibTaToB.

B npumepe cpaBHuBaloTcs Matepuansl A u B, npumeHsiemble B NPOW3BOACTBE W 3KCMnyaTauun rasoBbIX
TpybonpoBogoB B ctpaHe X B Y rogy. PyHKUMOHaANbHOW eavHuuen saensetca noctaBka 20 M3 npUpogHoro rasa B
TeYeHne OAHOro roga C NOMOLbLI pacnpegenutenbHom cetn oT duaepHon cuctembl K 10000 cepBUCHLIX
coeanHUTENbHbIX Tovek. EQnHMYHBIE NpoLecchl, KOTopble HE06X0AUMO PacCMOTPET:

- U3BMNEYEHNE PECYPCOB;

- MPOM3BOACTBO MaTepuanoB, KOMMOHEHTOB M TPyOONPOBOAOB B LIENOM;

- UCMNonb30BaHNe TpyboNpoOBOAOB;

- ynpaBreHve oTxoaamu;

- MPOM3BOACTBO 3NEKTPUYECTBA Ha NPOTSKEHUMN XKNZHEHHOTO LMKNA;

- TPaHCNOPTMPOBAHUE ra3a Ha NPOTSKEHNM XKMIHEHHOTO LiMKNa.

B npumepe aHanuaunpyloTcsi TOMNbKO BbIOPOCHI B BO34QyX M COpPOChbI BoAdy, CBsi3aHHble C ABYMSsI MPOAYKLMOHHBLIMU

cuctemamun. B npumMmepe npeacraBrieHbl cnenywumne gaHHble O BUaax u Konnyecrteax Bbl6pOCOB, CGpOCOB (CM. Ta6n14u,y
8).

Tabnuvua 8 - PesynbtaTtel MAXKL, B npumepe 1

BewecTtBo PesynbTathl LCI

Mamepuan A MaTtepuan B

Kr Kr Kr Ke




Bbibpockl B Bo3ayx | C6pockl B Bogy | Beidpockl B Bo3gyx | C6pockl B BOOy

Owvokena yrnepoga 4,22E+04 4,81E+03

HALON-1301 1,55E-03 4,30E-04
(Bpom-TpudTOp-METaH)

TeTpaxnopmeTaH 4,90E-04

MeTaH 6,73E+03 6,75E+03

OtaH 1,94E+02 1,98E+02

MponaH 2,97E+01 2,99E+01

[wvokcug cepbl 3,06E+02 1,83E+01

[Ownokeung asoTta 1,11E+02 1,64E+01

AMMMnak 8,76E-02 5,44E-01 8,01E-03 1,23E-01
®ocdhop 1,22E+00 5,41E-02
A3oT 4,05E-01 1,80E-01
®eHon 9,40E-05 1,15E-01 9,00E-06 1,564E-02
MbILwbsiK 2,47E-02 4,14E-02 1,92E-04 1,90E-03
Hukenb 1,57E-01 1,05E-01 6,40E-03 6,77E-03
Banagun 5,72E-01 1,03E-01 2,51E-02 5,36E-03
Kagmuia 1,64E-02 1,56E-03 1,75E-04 1,47E-04
CsuHel 4,72E-01 1,16E-01 3,62E-03 4,93E-02
Xpom 3,23E-02 2,08E-01 3,54E-04 1,02E-02
Menb 3,54E-02 1,04E-01 1,27E-03

4.2.2 Bbi6op KaTeropuii Bo3aencTBus, nokasarternen kKateropum u xapakrepuctuyeckux mogenen (4.4.2.2 UCO
14044)
4.2.2.1 Beibop kaTeropuv Bo3gencTems

[ns vnniocTpaTMBHBLIX Uenen B npvMepe BbiOpaH nepeyeHb kaTeropui BO3AEWCTBMA ANS BbIOPOCOB B BO3AYX U
cbpocos B BOAY.

YunTbiBanucb cnepytoLme kateropum Bo3gencTans (cM. Tabnuuy 7):
- U3MEHEeHWe KnumarTa;

- UCTOLLEHMNE 030Ha cTpaTocdepsl;

- obpasoBaHue POTOOKCMAAHTA;

- OKUCNEHUE;

- 9BTpouKauus;

- TOKCMYHOCTb On4 Noaewn;



- 3KoJorn4yeckasd TOKCUYHOCTb.

4.2.2.2 Bbibop nokasaTenew kateropum

BbibpaHbl cnepytowme nokasatenu kateropum (cm. Tabnuuy 4):

- UI3MEHEeHMe KnumaTa: nHpakpacHoe usnyJarllee BoiHyxaatllee Bo3genctane Ha nepuog 100 net [6], [7];

- UCTOLLEeHMe 030Ha cTpaTocdepsbl: paspyLleHue o3oHa ctpatocdeps! [8], [9];

- obpasoBaHne hOTOOKCHMAAHTA: co3aHne 030Ha Tponocdepsl [12], [13];

- OKUCNEHNE: KpuTUYeckast Harpyska okucnenus [11];

- KpuTUYeckasi Harpy3ska aBTpodumkauum [10];

- TOKCMYHOCTbL ans nogen: PEC/ADI [11];

- akonoruyeckas TokcnyHocTb: PEC/PNEC [11].

Bbibop B npumepe ykasaHHbIX MokasaTernen kateropum cHadana Ha ypOBHE 3KOMOrMYeckoro MexaHusma, a He Ha
YpOBHE KOHeYyHOro obbekTa, OCHOBbIBAeTCs, B MEpBYH oyepedb, Ha OTHOCUTENbHO BbICOKOW ONpeAeneHHoCcTH,
CBSA3aHHOW C MOAEnMpoBaHWEeM MO nokasaTensm B 3KOMOrM4ecKOM MexaHu3Me M MX LUMPOKUM pacrnpoCTpaHeHUeM B
oKpyxatoLlew cpege. lNMpumepamn aBnswoTCA:

- MPOrHO3 NoAbEMa YPOBHSI MOPS 1 BO3AEWCTBUIA Ha OKEAHCKNE TEYEHUS;

- NOCNeacTBUS U3-3a UBMEHEHUS KNuMaTa;

- MPOrHO3 BO3AENCTBUIA HA MPOU3BOACTBO APEBECUHBI N3-3a OKUCIIEHUS BO3adyxa aTMocdepbl.

BbilweykasaHHble Moka3aTenu KaTeropum BMECTE CO CBSA3aHHbIMM C HUMW  XapakKTEPUCTUYECKUMWU MOZENAMU
060CHOBaHbI C Hay4yHOW TOYKM 3peHusi. VcknioyeHue cocTaBnsieT nokasaTenb TOKCUYHOCTW AN NoAen: pesynbTathbl
NMOCTPOEHNSI 3TON MOAENW HE UMEKT JOCTAaTOYHOro Hay4yHoro oboCHOBaHMS U3-3a BKMOYEHWUSt B Hee 3HayveHun ADI, B
KayecTBe Mepbl YPOBHS OTCYTCTBUSI HEraTUBHOIO BO3AENCTBUS.

4.2.2.3 Bbibop xapakTepnucTudeckmx mogenen

[MpuMeHnTENLHO K BbIGPaHHBIM KaTeropMsam BO3AENCTBUIN MCNOMb3YTCA Cneaylolme XapakTepucTnieckme Mmogenw,
oTpaxaroLume IKoNorn4eckuini MexaHmam (cMm. 4.4.2.2.1 NCO 14044) ans:

- N3MEeHeHNs kKnumaTa: BblbpaHbl xapakTtepuctudeckme mogenu IPCC, koTopble obecneunBaoT XxapaKTepucTuieckme
KO3 (PULUMNEHTBI, Yy4uTbIBAs BO3MOXHOCTM rnobanbHoro notenneHns (GWPS) anst Tpex pasnuyHblX BpeMEHHbIX
ropn3oHToB: 20, 10 n 500 neT [6], [7]. GWP100 BbibpaHa B paccmaTpMBaeMoM NPUMEPE;

- UCTOLLIEHNS 030Ha cTpaTocdepbl: BbibpaHa xapaktepuctnyeckas mogens WMO [8], [9], koTopas obecneunBaeT yyeT
BO3MOXHOCTEW UCTOLLEHMS 030Ha cTpaTocdepbl (ODPs) anga yctonumBoro coctosiHus B akeuBaneHtax CFC-11;

- obpasoBaHus hoTookcHaaHTa: BelopaHa moaenb Tpaektopun UNECE [12], [13];

- okucneHust: BblbpaHa mogens RAINS NASA, agantuposaHHasa k OXKLU [11]. na aTol kaTeropun npeanovtutTeneH
NPOMEXYTOYHbIA MOAX0A, MPU KOTOPOM YYMTBIBAKOTCA MPOCTPAHCTBEHHO AvddepeHUMpoBaHHbIe YPOBHU hoHa W
NMPOCTPaHCTBEHHbIE  Pa3NMyns  YyBCTBUTENBHOCTM  PErvoHoB. WHdopmaumss CymMMupyeTcs Mo €BpOMNencKuM
XapakrepuctTuieckum koadpduumeHTam. lNpu atom ans:

- 9BTpOohmKaLmm Bbl6paH CTEXMOMETPUYECKNUA MOAXO04, MpU  KOTOPOM yCTaHaBIMBaeTCA J3KBUBAJIEHTHOCTb
MaKponutTaTesibHbIX BelleCTB Ha OCHOBE UX NOABNEHNA B 6romacce [10];

- TOKCMYHOCTM Ansi Yenoseka BblbpaHa mogenbs USES 2.0 RIVM, agantupoBaHHas k OXL [11]. B atoii mogenu
yumTbIBalOTCA NpeobpasoBaHMe U BO3LENCTBME BELLECTB AN YCTOMYMBOrO COCTOSIHMSA (HA MMPOBOM YpOBHE), 6e3
yKasaHusi ypoBHen poHa. OgHako mogenb Hay4dHO HeAOCTaTo4YHO 060CHOBaHa 13-3a BKOYeHMs 3HavyeHun ADI;



- 3KOMOrM4yeckom TokcuyHocTu BblbpaHa mogens USES 2.0 RIVM, agantupoaHHas k OXKL, [11]. B aton mogenwu
TaKkKe y4nTbiBaAOTCA NpeobpasoBaHne 1 BO34ENCTBME BELLECTB AN YCTONYMBOIO COCTOSHMS (HAa MUPOBOM ypoBHe), 6e3
yKkasaHusi ypoBHeln ¢oHa. [ns OueHMBaHWA 3KOTOKCUYHOCTUM WUCMOMb3YHTCA BO3MOXHOCTM BOAHOW 3KOTOKCUYHOCTM.
Xapaktepuctunyeckne aktopbl ykasaHbl B MPUBEAEHHbIX CCbINKax.

4.2.2.4 \peHTudmkaums xapakrepmctTmieckmx kKoaddumumneHTos

B Tabnuue 9 xapaktepuctuyeckMe KOIMMULMEHTbI ykadaHbl Ans BblbpacbiBaeMbiX BeLECTB Ha OCHOBaHUU
XapaKTepuCTU4eCKMX Mogenew KaTeropuii BO3AencTBus.

4.2.3 OtHeceHue pesynbTaToB MAXL Kk BLIOpaHHbIM KaTeropusm Bo3aencTeus (knaccudukaums) (4.4.2.3 UCO
14044)

SO 2 obnapgaet psAoom napannernbHbIX BO3AEMCTBUM, onmcaHHbix 3.2.1 HacTosuwlero craHaapTa. Bo usbexaHve

[BOVIHOrO cyeTa WX crieflyeT NoAenuTs Mexay COOTBETCTBYIOLMMY KaTeropusiMu Bo3aencTems. OgHaKko noka BO3MOXHaA
TONbKO yNpoLLeHHas npoueaypa:

- oKkucneHwue: Bce BbIGpockl SO 9 A0MKHbI BbITb OTHECEHBI K OKUCNIEHUIO (BKITHOYas aspo3oni);

- NBAMEeHeHMe KnnmaTta. TOJIbKO al3p030/in SO 2 AOJIDKHbI ObITb OTHECEHbI K U3BMEHEHMIO KNMMaTa, XOTa B HacTosiee

BpEMS 3TOT BWA HEraTMBHOIO BO3A4ENCTBMSI HE BblpaXaeTcsi KONMMYeCTBEHHO B 3HaveHun GWP (cMm. npumevaHue K
Tabnuue 6);

- TOKCUYHOCTb ANs Nogen: ans Bo3oencTBus Ha YenoBeka Heobxoanmo oTnnyaTh NPSIMOe TOKCUYEeCKoe BO3OENCTBUE
SO 5 un Bosgenctsme asposoneir PM-10. [lockonbky 3T BO3OEMCTBUA CYLIECTBEHHO HE OTpaxalTca Ha TOoM
KonunyecTse, KOTOPOE NPUNMCaHo ABYM APYrMM KaTeropusm, HUKakas nornpaska He BBOAUTCS.

CFC BbI3blBaeT CepuiHble HeraTuMBHblE BO3OEWCTBUSA, Kak ONUCaHO B pasfdene 3 HacToswero craHgapTta. Otu

BeLlecTBa, MpPexae BCero, BMUSOT Ha M3MEHeHMe KknumaTa Onarogapsi ux KOHUEeHTpauum B Tponocdepe, a npu
nonagaHun B cTpatocdepy BHOCAT CBOW BKNaj B UCTOLLLEHUE O30Ha.

Tabnuua 9 - Xapakrepuctuieckne koadpuumeHTsbl 4ns npumepa 1

Karteropus BewecTBo Xapaktepusytowwmn daktop
BO3eNCTBUS
UameHenne | WcToweHune O6pasoBaHne Okucnenne OBTpodmKaums
Knumarta 030Ha cTpaTo- | (hoTOOKCMAaHTA, Kr -
che P ® A kr SOz, kr PO 4,
COx, K, pbl Kr 3TUneHa,
CFC-11,
3KB./KT 3KB./KT 3KB./KT 3KB./KI 3KB./KI 3KB./KT
Boeibpocekl B Beibpocel B | Beibpockl B Bo3gyx | Beibpockl B | Beibpockl B | Copochl
BO34yX BO34yX BO34YyX BO34YyX BOAYy
MN3meHeHune Ovokeng 1
KnumaTta yrnepoga
HALON-1301 5600
MeTaH 21
McToweHne o3oHa |HALON-1301 12
cTpartocdepbl
TeTpaxnop meTaH 1,2
O6pa3soBaHne MeTaH 0,006
doTooKCMaaHTa




OTaH 0,123

[MponaH 0,176

Okuncnexune Owuokeuna cepebl a 1
AMMOHUI 1,3

[wnokcung asoTta 0,41

YpobpeHne AMMOHUI 0,35 0,33
[wvokecuna asoTta 0,13
P 3,1

N 0,42

TokcudHocTb ana | dunokeug cepbl
nogen
Ounokeunp asoTa
MblWwbAK
CsuHel,

Hukenb

Banaguii

XnopvpoBaHHbIe
opraHunyeckue
MUKPO3MEMEHTbI

Okonornyeckas deHon
TOKCUYHOCTb
Kagmun

CeuHey,

Xpom

Megb
XropvpoBaHHbIe

opraHuyeckune
MUKPO3MIEMEHTHI

a - MNpwuaHaHo 4To BLIOPOC SO 3 yMeHbLLAeT BEPOATHOCTL U3MEHEHNS KIMMaTa, Of4HaKO MoKa HEBO3MOXHO ONpeaennThb By BO3,

b - [Insa ToKCMYeCKnX BO3AENCTBUA XITOPMPOBAHHbLIX OPraHMYeCcKMX MUKPOINIEMEHTOB, KOTOpPLIE Bbl6paCbIBa}0TCF| OYeHb Marit
nony4ynTb KONMNYECTBEHHbIX XapakTepucTtn4eCkmnx KO3 PULMEHTOB.

MpumeyaHne - HeonpegeneHHoCTb ANA  XapakTePUCTUHECKUX KOIMMULMEHTOB TOKCUYHOCTM AnA Moaen u
9KONOrMYECKON TOKCUYHOCTM HaMHOro Gonblie, yem Ans Apyrmx koadduumeHToB. [lo 3TOM nNpuyvMHe KaTeropwu
BO3[1eNCTBUS NpeAcTaBneHbl B OTYeTe ABYMS rpynnamu, OfHa C OTHOCUTENbHO BbICOKOW CTEMeHbI0 OnpeferieHHOCTH,
apyrasi C OTHOCUTENBHO HU3KOW CTEMEHbIO onpeadeneHHocT. B Tabnuuax 3, 9 3Tn ABe rpynnbl HEraTMBHLIX BO3AENCTBUIA
pasgeneHbl AOMONHUTENbHOM NMHUe. CM. Takke noanyHKT 3.3.4 (aHanu3 4yBCTBUTEMNbHOCTY).

4.2.4 Pac4yeT 3Ha4YeHUM NOKasaTenen KaTeropmm (xapakrepusauusi)



CornacHo (4.4.2.4 NNCO 14044) BblumcnsloT nokasaTenu Kateropuu, T.e. NPOBOAAT XapakTepusauuio. NonoxeHve o
COOTHECEHMM AaHHbIX K €4MHUYHOMY npoueccy M (OYHKLUMOHANbLHON eAuHULbl YCcTaHoBIeHo B noanyHkTe 4.3.3.3 NCO
14044. B 3.2.2 HacTosILLero ctaHaapTa ykasaHbl BbIOpOCh! ABYX BUAOB.

Kateropun Bo3gencTBus BbIOMpaloT, Kak nokasaHo B Tabnuvue 1 MCO 14044 (cm. 4.4.2.2). Mokasatenu kateropum
BbIOMpaloT B COOTBETCTBUM C 4.2.2.2 HacTosLero ctaHgapTa. Xapakrepuctmiyeckne Moaenn n KoauumMeHTbl OMKHbI
ncnonb3oBaTbCsA cornacHo 4.2.2.4 Hactoswero ctaHgaprta. 3HavyeHus onpefenseMbiX XxapakTepucTuK npeacTaBneHsl B
Tabnuuax 10 u 11 HacTtosiwero cTaHgapTa Ana ABYX MartepuanoB. AMNroputM OnpefeneHns XapakTepucTuk
npepnonaraeT, 4TO ANA  KaxdonW KaTeropum BO3OEWCTBUMSA BbIOPOCHI  YMHOXAOTCA Ha  XapakTepucTuyeckue
KO3 DMLMEHTBI U NocneAoBaTeNbHO CyMMUPYOTCS.

Tabnuua 10 - PacuyeT 3Ha4yeHU nokasaTenen OCHOBHOro npumepa - Matepuan A

MaTepuan A
KaTeropus BewectBo MpucsoeHne pesynbtatos MAXKL, Xapaktepuctuieckue koaddpumumenTsl | MNpeobpas
BO34eNCTBUA
Bbibpockl B C6pocbl B Boay, Bbibpockl B C6pocbl B Boay, BbIbpC
BO34YX, BO34YX, BO3[
Kr Kr Kr...9KB/KI Kr...9KB/KIK K ...3K
MN3meHeHne Owvokeup yrnepoga 4,22E+4 1,00E+00 4,22E
Knumarta
HALON-1301 1,55E-03 5,60E+03 8,66E
MeTaH 6,73E+3 2,10+01 1,41E
VcToweHne HALON-1301 1,55E-03 1,20E+01 1,86E
030Ha
cTpatocdepbl
TeTpaxnopmeTaH 1,20E+00
O6pa3soBaHne MeTaH 6,73E+03 6,00E-03 4,04E
doTooKCMaaHTa
OT1aH 1,94E+02 1,23E-01 2,39E
MponaH 2,97E+01 1,76E-01 5,23E
OkucneHune Hwnokcung cepbl 3,06E+02 1,00E+00 3,06E
AMMOHMI 8,76E-02 5,44E-01 1,30E+00 1,14E
Ownokeunp asoTa 1,11E+02 4,10E-01 4,53E
Ynob6peHne AMMOHUN 8,76E-02 5,44E-01 3,50E-01 3,30E-01 3,07E
[unokcuna a3oTta 1,11E+02 1,30E-01 1,44E
P 1,22E+00 3,10E+00
N 4,05E-01 4,20E-01
TokcudHocTb ans | uokeug cepbl 3,06E+02 9,60E-02 2,94E
nogen
[vokeng asoTa 1,11E+02 1,30E+00 1,44E
MbILLIbAK 2,47E-02 4,14E-02 3,48E+05 8,58E
CeuHey, 4,72E-01 1,16E-01 4,67E+02 2,20E
Hukenb 1,57E-01 1,05E-01 3,50E+04 5,51 E




BaHnagwuii 5,72E-01 1,03E-01 6,24E+03 3,57E
Okonornyeckan |PeHon 9,40E-05 1,55E-01 1,50E+00 2,37TE+02 1,41E
TOKCUYHOCTb
Kagmun 1,64E-02 1,56E-03 2,89E+02 1,52E+03 4,73E
CBuHey, 4,72E-01 1,16E-01 2,40E+00 9,62E+00 1,13E
Xpom 3,23E-02 2,08E-01 1,90E+00 6,90E+00 6,14E
Meapb 3,54E-02 1,04E-01 2,22E+02 1,16E+03 7,84E
Tabnuua 11 - PacyeT 3Ha4yeHu nokasaTenen 0OCHOBHOro npumepa - Matepunan B
MaTtepnan B
KaTeropus BewectBo MpuceoeHue pesynetatos MAXL] Xapaktepuctuieckue koaddpumumeHTsl | MNpeobpas
BO34eNCTBUA
Beibpocekl B C6pocehl B BOAy, Beibpockl B C6pochl B BOAy, Bbibpc
BO34YX, BO34YX, BO3[
Kr Kr Kr...9KB/KI K...9KB/KF Kr...9K
MN3meHeHne Owvokeup yrnepoga 4,81E+3 1,00E+00 4,81E
KnMmara
HALON-1301 4,30E-04 5,60E+03 2,41E
MeTaH 6,75E+3 2,10E+01 1,42E
NcToweHne HALON-1301 4,30E-04 1,20E+01 5,16E
030Ha
cTpatocdepbl
TeTpaxnopmeTaH 4,90E-04 1,20E+00 5,88E
O6pa3soBaHne MeTaH 6,75E+03 6,00E-03 4,05E
doTooKCMaaHTa
OTaH 1,98E+02 1,23E-01 2,44E
[MponaH 2,99E+01 1,76E-01 5,26E
Okuncnenune Owvokeung cepebl 1,83E+01 1,00E+00 1,83E
AMMOHMI 8,01E-03 1,23E-01 1,30E+00 1,04E
[unokcuna a3oTta 1,64E+01 4,10E-01 6,72E
Ynob6peHne AMMOHUN 8,01E-03 1,23E-01 3,50E-01 3,30E-01 2,80E
Ownokeunp asoTa 1,64E+01 1,30E-01 2,13E
P 5,41 E-02 3,10E+00
N 1,80E-01 4,20E-01
TokcudHocTb ans | uokeung cepbl 1,83E+01 9,60E-02 1,76E
nogen
Ovokeup asoTa 1,64E+01 1,30E+00 2,13E
MbILwbsAK 1,92E-04 1,90E-03 3,48E+05 6,68E
CBuHel, 3,62E-03 4,93E-02 4,67E+02 1,69E




Hukenb 6,40E-03 6,77E-03 3,50E+04 2,24E

Banaguit 2,51E-02 5,36E-03 6,24E+03 1,57E
Okonoruyeckas | PeHon 9,00E-06 1,54E-02 1,50E+00 2,37E+02 1,35E
TOKCUYHOCTb

Kagmunin 1,75E-04 1,47E-04 2,89E+02 1,52E+03 5,06E

CBuHel, 3,62E-03 4,93E-02 2,40E+00 9,62E+00 8,70E

Xpom 3,54E-04 1,02E-02 1,90E+00 6,90E+00 6,73E

Meapb 1,27E-03 2,22E+02 1,16E+03 2,81

Mo npeactaBneHHbIM B Tabnuuax 10 1 11 3HAYEHMAM MOXHO 3aKMOYUTb, YTO TPYObl M3 MaTepuana A BnUSIOT Ha
OKpyXatoLLyto cpedy Ans 6onblMHCTBa BbIOPaHHbLIX KaTeropuin BO3AENCTBUS CuilbHee, Yem Tpybbl n3 matepuana B, un
TOMbKO B Criyvae obpasoBaHMsA DOTOOKCMAAHTOB pesynbTaT ogmHakoB. OgHako cnegyeT 3aMeTuTb, YTO XJIOPUPOBaHHbIE
opraHuyeckne MUKpOINEMEHTbl B paccMaTpuBaeMblX MpYMepax KOMMYECTBEHHO He Y4MTbiBanuCb (CM. MpUMeYaHue K
Tabnuue 9).

PesynbtaTthl 13 Ttabnuy 10, 11 He npeacTtaeneHbl B rpaduyeckon dopme crneunanbHO, Tak Kak 3TO MOMHOCTbIO
3aBUCUT OT KOHKPETHbIX €AUHWL, M3MepeHus. Takoe npeAcTaBreHve aaeT [OCTOBEPHble 3HayeHus TOmMbKOo nocne
HOpManusauuu, T.e. koraa oHv npeobpasoBaHbl B OOLLENPUHATLIE €ANHNLILI U3MEPEHNS.

4.3 MNpumep 2. [1Ba nokasaTens KaTeropum Bo3A4enNCTBUA NMPU OKUCIIEHUHN

4.3.1 Kpatkumn 0630p

Mpumepsbl, wnncTpypyowme nocrneacTeBue BblIGOpa pas3nMyHbIX MNoKasaTenen KaTeropuv BO3OAENCTBUS Npu
OKMCNEHWMN.

Mpumep mnnoCTpMpyeT BaXHOCTb PEKOMEHZAAUUA U KPUTEPUEB 3SKONOMMYECKOro COOTBETCTBMUS, YCTAHOBMEHHLIX B
4.4.2.2.2 NCO 14044 nyTem cpaBHEHMS ABYX pa3Hbix NokasaTenemn kateropmm Bo3genctaus (cMm. Tabnuuy 12). 3HaveHus
nokasaTenen OTNMYalTCA CYLIEeCTBEHHO, Hampumep, B pasHbix MecTax (cm. Tabnuuy 14) B 700 pas, gaxe ecnu
MCMNONb3YHTCS OAMHAKOBbIE pe3ynbTaTbl aHanM3a 3anacoB. Takue pasnuMyms BaXHO y4MTbIBaTb MpU NOCTAHOBKE 3a4auv
N NPUHATUN pewleHuss o6 o6beme NpUMeHeHusi, YTobbl 4OCTUYL LeNN UCCredoBaHus U YCTaHOBUTL AaHHble aHanusa
3anacoB, KOTopblie Heobxoanmo cobpaTsb.

MnniocTtpaumsa noHATUS MokasaTens KaTteropum onylieHa M[OoTOMY, YTO OHa OrpaHuveHa OJHOW KaTeropuewn
BO34ENCTBUS.

4.3.2 BbiGop KaTeropuii Bo3gencTBUIM, NokasaTenen Kareropum u xapakrepuctuyecknx mogenen (4.4.2.2 UICO
14044)

4.3.2.1 OnncaHue 3KOMorM4eckoro MexaHmama ans kaTeropum Bo3gencTauns

Mcnonbk3yloTca ABa anbTepHaTUBHBLIX BapuaHTa okucrneHus. MNepsbiM BapvaHTOM SBMNSETCA KaTeropust HeratTMBHOroO
BO3[eNCTBMSA BbIOPOCOB KWUCMOT Ha OKpyxatLlyto cpegy. OgHa KaTeropusi BO3gencTBus Yepes nokasaTenu kaTeropum
CcoYeTaeT HECKONbKO OTAENbHbIX HeraTVBHbLIX BO3OEWCTBUMA C UCMONb30BaHWEM NPEAnOYTUTENbHbLIX 3Ha4YeHWn, T.e.
YUYUTBIBAIOTCA BO3OEWCTBMA Ha BOAY M 3eMS0, a Takke yXyAleHue matepuanoB 3[4aHun U APYrnMX COOPYXKEHWN.
[MokasaTenb KaTeropnv BO BTOPOM BapuaHTe (CM. MpumMep 2) oTpaxaeT HeraTMBHYI0 Harpy3ky npogyKUMOHHOW CUCTEMbI
Ha oKkpyXatoLyto cpefly. B aTom cnyvae obLwuii MOTOK BO3MOXHbIX KMCIOTHBIX BbIGPOCOB NepecekaeT rpaHnLly CUCTEMBI.
[MokasaTenb kaTeropun ykasbiBaeT TONMbKO Ha obLWme BbLIGPOCHI UMM pacxXoAbl 3anacoB, Nepecekarolme rpaHnuLy
NPOAYKUMOHHOMW CUCTEMbl, B 9KBMBaneHTax npotoHa. [lokasaTenb He COAEPXUT HWKakonW MHdopMauMm o caMon
OKpyxatoLleln cpege, a UMeHHO, 06 YCroBUsX, MHTEHCMBHOCTW HEraTMBHOIO BO34eNCTBUS, obpaTumoctu u T.4. BTopoi
BapuaHT MCMNonb3yeT Yy4yacTok, rae Kputuyeckass CNOCOOHOCTb YCTOMUMBOCTM OKpYXalolleh cpeabl MpeBbllleHa, 4TO
CBSI3aHO C BO3MOXHbIM BMVSIHUEM MPOAYKLUMOHHON CUCTEMbI Ha HA3EMHYK PacTUTENbHOCTb. XapakrepucTudeckas
MoZenb AormkHa obecneyvBaTb 4OCTOBEPHYIO IKONormyeckyto nHdopmaumio. OHa Takke:



- MOEHTUUUMPYET NPOCTPAHCTBEHHOE NOSIBIIEHNE BbIGPOCOB M3 NPOAYKLMOHHON CUCTEMbI B OKpYXKatoLLe cpeae;

- XapaKktepusyet cteneHb U CKOPOCTb npeo6paaoBaHMﬂ KaXxgoro Bb|6poca B KMCNOTY B Opr>KaIOLLI,GI7I cpene;

- XapaKTepu3yeT Kaxabl NePEHOC KUCIOT B MPOCTPAHCTBE B pa3Hble MECTa, I4e OHW BOCNPUHMMAIOTCS CPEeLOoN;

- XapakTepuayeT 30HYy YyBCTBUTEMbHbIX 3KOCUCTEM B KaXKOOM MeCTe, rae KpPUTMYECKOM CroCOBHOCTM OKpyXatoLlen
cpedbl He XxBaTaeT Ans HelTpanusaumm obpasytoLencs KUCnoThbl.

YNpOLLEHHbBIN 3KONMOrMYECKUiA MexaH13M (NMPOoLLEecC) OKUCTEHNS NMOKa3aH Ha PUCYHKe 6, KOTOPbIA UMIIOCTPUPYET:

- MOTOK BbI6POCOB vyepes rpaHuuy I'IpOJJ,yKLl,VIOHHOVI CUCTEMBbI;

- NnpeobpasoBaHve BbIGPOCOB B pasnnyHbIe KACHOThI;

- nx nepemMelleHne B otaaneHHble MecTa;

- OTNOXeHne B Bnae KNCNoT B OTAaleHHbIX MeCTax pas3finyHbiMn cnocobamu;

- B Clly4ae npesbllleHns KpUTnyeckon CMOCOBHOCTU NOYBbI HenTpanu3oBaTb KMCMOThI;

- HeraTMBHOE BO34ENCTBME Ha Ha3eMHY0 PaCTUTENIbHOCTb.

Ha pucyHke 6 yka3aHO MeECTOMOMOXEHUE ABYX pa3HblX NoKkasaTenen B akoriornyeckom MexaHuame. Laru, onmcaHHble
HWKe, UNMIOCTPUPYIOT pasHULY B NokasaTensx kKaTeropum Bo3aencTems.
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OkucneHne HaunHaetca ¢ Bbibpoca coeguHeHuin, Takux kak NO , , NH 5, n 8O 5. 3Tu Bblbpockl ABNAKOTCA

pesynbTatamMmu (VICI'IOJ'Ib3OBaHMF|) 3anacoB WM BbiIXOg4aMK, KOTOpPble nepecekakT rpaHuldy cuUctemMbl M nonagakT B



okpyxatoulyro cpegy. NO ;. , NH 5, n SO 5 He BbiGpachkiBaloTcsl kak KWACMNOTbl, a NpeobpasyloTcs B HUX yXe B

okpyxatowlen cpene. Apyrve BolGpochkl, HanpumMep xnopucTelii Bogopos (HCI), BeiGpackiBaeTca cpasy B BUAE KUCIOT U
He Hy)kgaeTcs B farbHelwem NnpeobpasoBaHuu.

b) NpeobpasoBaHue, nepemeLleHne N OTNOXeHNe

NO ., NH3, n SO npeobpasoBbiBaloTCs B KUCMOThI B aTMocdepe, nepeHocATcs Ha Gornbluve pacCcTosHUs U

pacnpoCTpaHAKTCA Ha COTHU TbICAY KUITOMETPOB OT MUCTOYHMKA Bb|6poca B yAaneHHble MecTa. KucnoTbl nonagaiot B
yoaneHHble MeCTa HEeCKOJIbKUMU crnocobamu (Hanpmmep, B BuUAE KUCMNOTHbIX AOXAEN, CyXux 4actuy, Kanesnb TymaHa).
Heckonbko ('baKTOpOB onpenendArT KOJIN4eCTBO KUCIOThbI, AdocTurawlliee KOHerTHOVI OTAaneHHoOW 30Hbl. [nsa
JKOJTIOrm4ecKkoro cooTeBeTCcTBUA 3TU CbaKTOpbl BKITKOYEHbI B cnequmqecme NPOCTPaHCTBEHHbIE XapaKTepuctndeckme
mozenun, ¢ y4eTom TOro, 4To:

- Npeobpa3oBaHne BbIGpOCA B KACMOTY NPOUCXOANUT NYyTEM XMMUYECKOW peakuuu 1 3aBUCUT OT TemnepaTypbl, NOroabl
nT.Ag.;

- paccTosiHMe W HanpasfieHWe nepeHoca 3aBUCUT OT PACMONIOXKEHUSI UCTOYHUKA, BbICOTbI BLIXIIOMHbLIX TPYO, Norodbl v
T.0.;

- XapaKkTep OoCaKOeHWsl KUCMOT 3aBUCUT OT XapakTepUCTUKN KOHKPETHOM KUCMOTbl, pasMepa Kanenb, U OT MOroAHbIX
YCOBWI, HanpUMep AOXAS.

lMpumeyaHmne - MNepeHoc 1 OTNOXEeHWe KUCMOT MOryT ObiTb paccyvTaHbl MO rogamM Mo 3KONOrMyeckuMm Moaensam Ans
XapaKkTepuCcTUYeCKnX KO3 DULIMEHTOB.

C) Ponb kputnyeckon cnocobHocTu NPUHUMAIOLLLEN SKOSTOMMYECKON CUCTEMBI B HEUTPanun3aumm KUCNoTbl

OcaxgeHHble KNCnoTbl MOTyT YMeHbLUaTb pH npuHMMmatoLLe BOAbl U MOYBbl. YMeHbLUeHVe pH 3aBUCKT OT KonnyecTsa
oTnoxeHHon wn3 cuctembl WAXLL KkucnoTbl, (POHOBOM KWUCMOTHOW Harpysku OT ApYruxX IOACKUX W eCTEeCTBEHHbIX
WUCTOYHUKOB W HEWTpanuayloLwen crnocobHOCTM npueMHON npupodHou nnowagku. Kaxgoe MecTto MMeeT CBOK
CMocobHOCTb HeWTpanu3auum KUCMNOT, TO €CTb CBOK KPUTMYECKYIO CrMOoCOGHOCTb. Korga kputudeckass CnocoBHOCTb
9KOCUCTEMbI B YaCTU HEWTPanM3aunmn KMCMoT npeBbileHa, To pH ymeHbLIaeTca u BO3MOXHbI HEeraTVBHbIE NOCMNEeACTBUA
(Takne, kak moTeps XM3HeCnocoBHOCTM pacTeHwn). Ho ecnu Kputudeckass CnOCOBHOCTb OKpyXalolleh cpefbl He
npeBbllleHa, TO BO3OENCTBME OKUCIIEHWS B MoyBe He obHapyxwusaeTcs. [Ns OLEHKM 3KONOrMyeckoro COOTBETCTBUSA
BaXKHO MAEHTUULMPOBATE MOMEHT NPEBbILLEHNS NapaMeTPoB, HanpUMep KPUTUYECKON CnocoBHOCTM noysbl unu ADI.

B cpaBHeHnu ¢ nokasatenem obLuen Harpysku BeiGpoca criegyeT npu3HaTth, Kak BUAHO M3 Tabnuubl 14, yTo:

- TONbKO HEOOMbLUON NPOLIEHT OOLWMX BbIOPOCOB AENCTBUTENBbHO OCaXAAeTCs B YYBCTBUTENbHbLIX SKOCUCTEMAX, rOe
NpeBbILLEHa KPUTMYECKAs CMOCOOHOCTb HENTpanM3aumm, Bbi3biBas HEraTMBHbIE NOCNEACTBUIS;

- MnpoueHT obWwmnx ocaxaeHHbIX BbI6DOCOB CyleCTBeHHO MeHdAeTCcaA B 3aBUCMMOCTU OT NpPOCTPaAHCTBEHHOIO
pacnonoXxeHna NCTOYHUKa Bb|6poca M yganeHHoCTn NPUHNMAIOLLLEN SKOCUCTEMBI.

Takum obpa3om, nokasaTtenb 06Len HeraTMBHOW Harpy3kn BoIGPOCOB HA OKPYXaoLLYI0 cpeay, KOTOPbIA HE YYNThIBAET
3Korornyeckne ocobeHHocTn, OyaeT umMeTb 3Ha4YEHUs!, BECbMa OTNMYaoLLMECs OT 3HAYEHU TAKOro e nokasartens Aans
YyBCTBUTENBHOW 3KOCUCTEMBI, AaXe eCny HavarnbHble 3HavyeHusa 3anacoB OXXL| ogmHakoBsl.

4.3.2.2 Mogenu nokasaTens u xapakrepucTnieckme KoapuumeHTbl

Hwxe paccmMoTpeHbl MOAENN N XapaKTepUCTUYeckme KoaduUNeHTbl ans aByx nokasarternen KaTeropuu.

a) Mopgenb nokasaTensi KaTeropum ¢ Harpy3kou BbiopocoB (nokasatenb EL)

Mogenb nokasatens EL xapaktepuayeT o6yt Harpy3ky BeiopocoB oT cuctem OXKLL ¢ ncnonb3oBaHMEM XMMUYECKMX
9KBMBaneHToB. Moaenb He y4uTbiBAaeT NPOCTPAHCTBEHHYK MHGOpMauuio o npeobpa3oBaHnW, pacnpoCTpaHEHUU UNn
KONMWUYeCTBE KUCIOTbl, OCaXAEHHOW B 4yBCTBUTENbHbIX 30Hax. Mogenb npegnonaraeT nonHoe npeobpasoBaHune
BbIGPOCOB B KMCIOTY, MOMTHOE OCaXAEeHME ee B YyBCTBUTENMbHbIX PEFMOHAX U NOSIBIIEHWE 3KOMOrMYECKMX NoCcneacTBuii B
Kaxgom mecte. OTO MpeanosioKeHNe YYUTbIBAET HauMXyOLIMI Criydal U OTCYTCTBME 3KOMOrnyeckow mHdopmauum ob



9KOMNOrM4YeckoM cooTBeTCTBUM (CM. Tabnuuy 12). OgHako HeKOTopble CTOPOHbI 4acTO CChINATCA Ha 3HadeHus
nokasatens EL kak Ha "noTeHumanbHbie 3KONornyeckne Bo3gencTens”.

Tabnuua 12 - ObnacTb gencTeusa pekomeHgaumi un kputepmes NCO 14044

Mpumevarmsa k NCO 14044 lNokazamens EL lNokazamens SE

Pesynbtatel MAXKL] - O6a nokasaTtens ucnonb3ytoT ognHakosble napameTpbl MAXKLL, kpome
NPOCTPaHCTBEHHbIX NoApobHOCTEN, HeobX0AMMbIX AN noka3atena SE

4.4.2.2.3 NCO 14044

Cnepnyet paccMoTpeTb MpocTpaHCcTBEHHON Mcnonb3yeTca reorpaduyeckoe
NMPOCTPAHCTBEHHYIO U BPEMEHHYIO |1 BPEMEHHOM MeCTOnosoxeHne BbIbpoca 3anacos u
AndbbepeHumaumio AnddepeHLmaLmmn HeT |4yBCTBUTENbHOE MECTOMOMOXEHNE Npuema

XapakTepucTuyeckon Moaenwu,
cBaAsblBaoLWen pesynbtatshl NAXL,
C nokasaTenem KaTeropuu, Kotopble
OOJKHbI ObITb 9KOMOrMyecKku

YMECTHbLIMM
Mpeo6pa3zoBaHyie 1 BIGPOCHI Mpeanonaraet Tonbko |PaccunTbiBaeT NpeobpasoBaHue, NepeHoc
nepeHoca BeLLEeCTB AOSKHbI GbiTb | 100%-Hoe N OTNOXEHME OT KaXkaoro UCTOYHMKA B
YacTblo XapaKTepUCTUYECKO npeobpasoBaHue B Kakayto 13 MHOTMX PasmnyHbIX

moaenu KUCNOTY NPUHMMALOLLMX NPUPOAHbIX 30H

4.4.2.2.4 CO 14044

OtpaxaeT nocrnencrausi CTtporo yunTbiBaeT CnocobHOCTb OTHOCUTL KUCMOTHBIV TPy3 B
pesynbtaTtoB MAXKLL ons kKoHEYHOrO | BbIOPOLLEHHbIE Kaxgon NPUHMMatoLLEN 30HE K

o6bekTa XoTa Obl B KAYECTBEHHOM | KONMWMYECTBA ra3oB KPUTUYECKUM HENTPanu3yLLum
BbIPaXXEHUU CMOCOOHOCTAM MPUHMMAIOLLMX 30H U

onpenensT, NpeBbllLEHa N 3Ta
CNOCOBHOCTb 1 HACKONBKO BEPOATHbI
HeraTuBHble NocnencTBud

YumnTbiBas, 4T0 Ha 06LLYyH0 TOYHOCTL | IHdbopMaumm HeT B 30He, rae kpuTnyeckasa cnocobHOCTb K
OXL| BnnsieT CNoXHOCTb HenTpanuaaummn KUCNoTbl NPeBbILLIeHa,
3KUMOTNYECKNX MEXaHN3MOB, npeanonaraloTcs HeraTuBHbIE
OENCTBYIOLLMX MexXay rpaHuLen nocneacTaus

CUCTEeMbl ¥ KOHEYHBIM OO BEKTOM
KaTeropvum BO34enNCTBUSA

[MpocTpaHCTBEHHbIE acnekThl, Kak ykasaHo BbiLle, CnocobHOCTb paccunTbiBaTh 3HAYMMOE
Takue Kak 30Ha U macLuTtab, u NPOCTPaHCTBEHHOW 1 NOBbILLEHNE 3KONOMMYECKO ONacHOCTU B
BPEMEHHbIE XapaKTePUCTUKH, BPEMEHHOM 30He, rae NpeBbIlLeHa KpuTnyeckas
HanpvMep CTOMKOCTb BelllecTBa B | AndcpepeHumanm HeT |CcnocoBHOCTb OKpYXatoLlew cpeabl. ITo
oKpyXatLen cpene CBS13aHO C yLepboMm, KoTopbIi

NPOAYKLMOHHAs cUcTeMa BHecna B
OKpYXXatoLLyIo cpeay

b) Moaenb nokasatens KaTeropmMmu KMCNoTbl, OCaXAEHHON B YYBCTBUTENbHOM 3KocucTeme (nokasartenb SE)

OnpepgeneHne xapakTepucTuk nokasatenst SE BknioyaeT NnpocTpaHCTBEHHbIE acnekTbl, Npeobpa3oBaHune 1 NepeHoc, a
Takke agpecyeTcsl K 3KONMOrM4yeckoMy COOTBETCTBUIO, Kak 3TO yCcTaHOBNEHO B 4.4.2.2.4 CO 14044 (cm. Tabnuuy 12).
OT0 Takke MNMOCTPUPYET BaXXHOCTb MpoLeccoB Bbibopa uenu n obnactu npumeHeHns. Mogenb SE 6onee cnoxHas u
BKItoyaeT npeobpas3oBaHue BbIOpOCa M ero pacnpocTpaHeHue 3a npefenbl CTpaHbl, FAe HaxoouTCs NPOAYKUMOHHAas
cMcTema, KonmyectBo 06pa3yemor KMCMOThl, KOTOPOE OCaXOaeTcs B NMPUMHUMAIOLWMX CTPaHax, U 30HY YyBCTBUTENbHbIX
9KOCUCTEM B HUX, Qe MpeBbllUeHa KpUTMYecKkas CMoCOOHOCTb OKpyKallien cpepl. 3HadeHWs nokasatens SE
npefocTaBnsalT MHdopmaLuuio 06 aKonormyeckon apdeKTMBHOCTM CUCTEMBI, Toraa Kak nokasartens EL atoro He nmeer.



Mogene SE apantupyeT EBponeinckyto mopenb RAINS I , KOTopas ucnonb3yeT YCMOBHO pacnonaraemble B
NpoCTpaHcTBe ceTku unu saverikn 150 km* 150 kM Ans BeIGPOCOB M NPUHMMALOLLMX IKOCUCTEM. Takow Noaxod nossonsiet
MaTeMaTh4Yeckn AOCTOBEPHO MOACHMTbIBATb BbIOPOCHI M3 KaXZOW AYeliku, YCrioBus npeobpas3oBaHus MX B KUCIOTY B
npoLeHTax, pe3ynbTaTbl NEPEHOCa U OCAXAEHUS U3 KXOON SSYENKU-UCTOYHMKA B Kaxayto (BO3MOXHY) MPUHUMAIOLLYHO
AYelrKy pasHbIX 30H C y4ETOM KPUTMYECKMX CMOCOBHOCTEN MOYB B KAXA0N NpYHUMaloLLEen svenke u T.4. Agantauma OXL,
npeobpasyeT S4YEenKkM B CTpaHbl, Tak YTO B XapakKTEPUCTWUKY 3anaca HY)XHO BNMCaTb Ha3BaHWEe CTpaHbl - WCTOYHMKA

BbIGpocoB. Kaxaasa cTpaHa UMeeT XxapakTepucTMHecknin koapduuneHt (Hanpumep, AF 1oy, M AFciog, oM. Tabnuuy 13)

ANns onpefeneHns cteneHn npeobpas3oBaHWsa Kaxaoro Beldpoca B KUCMOTY, OLEHUTb ero NepeHoc 1 ocaxaeHne, a NoToM
paccunTaTbh nnowanb B KaXaoMm MpUHMMaloLlemM MecTe, rge npeBbllleHa KpuTudeckas cnocobHocTb. Kaxabin BbiIGpoc
npeobpasyeTcs C UCMONb30BaHWEM XapaKTEPUCTUYECKOro KoadpduuMeHTa M3 KUAMOTOHH (Unv rpammoB) Bblibpoca B
YBENUYEHHYIO MoLWaab B rektapax (unu KB. MeTpax), rae npeBbllleHa KpuTudeckas cnocobHocTb. MMonHbln pacuyet
nokasartens SE cm. [24].

b RAINS npeacraBnsietr cobol WHTErpupoOBaHHYK OLEHOYHYH MoAeNb, KOTOpasd coyeTaeT WHdopmauuo o
BbIOpOCax Ha HauMoOHanbHOM YpOBHe C MHdopmaumen o6 aTMocdepHOM MnepeHoce ux Ha OGonblumMe paccTosHWSA
No3BOJIA€T OUEeHUTb OcCaXaeHne U KOHUEeHTpauuko B CpaBHEHUN C KPpUTUYECKUMU CNOCcoBHOCTAMU U noporosbiMu
3HAYEHNSIMU NPUMEHUTENBHO K OKUCINEHMIO, HA3EMHON 3BTpOdMKaLUM Yepes BO3AYX U CO3[aHne 030Ha Tponocdepsbl.

4.3.2.2.1 Bbibop xapaKTepucTn4eckom Moaenu n xapakTepucTnieckoro koadgpuumeHTa

3HauveHus nokasatens EL BblpaXakTCA B 3KBUBAJNIEHTaX NMNpPOTOHaA Ui rpaMmmMmax OCHOBHOIO Bb|6poca, 006blyHO SO a.

[MpeobpasoBaHne M KOMBUHUPOBAHME KUCINOT Hay4yHO AOCTOBEPHO, HO He MO3BONsAeT KOMOUHMPOBAaTL pasnunyHbie BUAbI
TOKCUMYHOCTW AN fogen, MOCKOMbKY - OMUCbIBAeTCs kak CyObekTMBHAs unv npegnoyTtuTenbHas oueHka Hanopgobuve
KOMOUWHMpOBaHWA rnobanbHOro MOTENnneHns, okucrenmsa un asTpodmkauun [25]. Ona nokasatena EL HeoGxoaumble
napameTtpbl MAXL| - 3TO HenocpeAcTBEHHbIE KUCMOTbI, HaMpumep XMopMCTOBOOOPOAHas KMCroTa, U BellecTsa, C
3a@aHHON BEPOATHOCTLIO MpeobpasoBaHHble B KUCMOTbl, HanpuMmep AWOKCMA Cepbl, OKCUAbl a30Ta U aMMOHMN.
XapakTtepuctnyeckne KoadOuULUMeHTbl AN HEKOTOPbIX BELLECTB (AOMOMHUTENBHO K TEM, KOTOPbIE HWXE NPUCYTCTBYIOT B

YMpOLLEHHbIX pacyeTax 3anacos) - a1o 0,88 ana seibpocos HCL, 1,00 ana SO+, 0,80 ana SO+, 0,70 ana NO,,, 1,88
ana NHs .

MokasaTenb SE BbipaxkaeTcs B rektapax Wnu KB. MeTpax Mroliagu, Ha KOTOpoi MOBblleHHas Harpyska npu OXKL|
yBeNMuMBaeT oCaXkaeHe KUCMOT Bbille KPUTUYECKON CNOCOGHOCTM YCBOEHMS (MapruHanbHoe yBenvyeHne nnowaau, rae
npeBbileHa KpUTUyeckasi cnocobHOCTb). XapaKTepucTMyeckne NPpoCTPaHCTBEHHO CreumanuanpoBaHHble KO3 MULMEHTbI

ANA HECKOmNbKUX CTpaH (Hanpumep, AF 1, U AFgmg ) Aadbl B Tabnmue 13 1 4eTKo MOKasbiBaloT, Kak pasnuuusa B

NPOCTPaHCTBE MPUBOAAT K CYLUECTBEHHbIM pPas3nuMuMsM B XapaKTepucTuyeckmx koaddpuumeHTtax. [Ons KMCrnoTHOro
nokasarens kateropun SE Habop napameTtpoB VAXL| 6onee aetanuanposaH. NoMMMO XNOPUCTOBOAOPOLHOWN KUCIOThI,
AMOKCMAA cepbl, OKCUAOB a30Ta, aMMOHUS 1 T.4. HEOOX0OUMO yKasaTb PErMOH, B KOTOPOM NMPOM30LLIEN KaXabl BbIOPOC.

Tabnuua 13 - Xapaktepuctnieckune KoadrumeHTbl AN HECKOMNbKUX BELLECTB U CTpaH cornacHo mogenun SE

CTpaHa unu pervioH AF(SO 7) AF(NO ) AF(NH 7 ) AF(HCI)
rekrap/ 2 rekrap/ 2 rektap/ 2 rekrap/ 2
tona | M T | tomwa | M T | tomwa | MM | tomwa | MOT

AnbaHus 0,02 | 0,0002 0,00 0,0000 | 0,01 0,0001 0,00 0,0000
Benbrus 1,28 0,0128 0,82 0,0082 1,10 0,0110 0,02 0,0002
OaHusa 5,56 0,0556 2,02 0,0202 5,28 0,0528 0,06 0,0006
PuHNaHana 15,14 | 0,1514 2,42 0,0242 13,40 0,1340 0,02 0,0002
epmaHus 2,17 0,0217 0,90 0,0090 1,89 0,0189 0,02 0,0002
HuaepnaHngpl 1,24 0,0124 0,97 0,0097 1,55 0,0155 0,03 0,0003




Moptyranusa 0,02 0,0002 0,01 0,0001 0,01 0,0001 0,00 0,0000

CoepauHeHHoe 1,94 | 0,0194 | 0,92 0,0092 | 4,32 0,0432 0,03 0,0003
KoponescTtBo

4.3.3 MNpuceoeHune 3HayeHun pesynbtatam UAXL (knaccudomkaums) (4.4.2.3 UCO 14044)

Wnnioctpauus 4.4.2.2 NCO 14044 B HacTosAwEM CcTaHAapTe OTCyTCTByeT. [inA pyKoBOACTBA, CM. ApYrne npumepsbl 1
TekcT MCO 14044.

4.3.4 PacueT 3Ha4YeHUI NoKa3aTens Kateropuu (onpeaeneHue xapakrepucTtuk) (4.4.2.4 UCO 14044)

4.3.4.1 Pacyet 3HaveHnn NAXKL] B 3Ha4eHUn nokasartens

3aecb paccunTbiBalOTCA 3HA4YeHWs nokasaTenen kateropum ans mogenen EL u SE. PesynbTathl, BblpaxeHHble Kak
3HaYeHus1 NokasaTenen, MoryT 3Ha4YUTENbHO OTNNYATBCA B 3aBUCUMOCTU OT MECTOHAxXOXAEHUSA UCTOYHUKa BbIGpPOCOB no
OTHOLLEHMIO K YYBCTBUTENMbHOCTM NPUHMMaOLKUX 30H (cM. Tabnuuy 14), 4yto nogTBepaaetT HeobXxoaUMOCTb TLLATENbHOMN
OLeHKM MpeanoyTeHuin Npu onpegeneHun uenen n obnactv uccrnefoBaHus, a Takke 3asiBNeHue, cogepalleecsl B
4.4.2.4 NCO 14044 o Tom, YTO:

"MMonesHocmb pacyemHbix rokazamenel Ons OaHHOU uenu u obrnacmu MPUMEHeHUsT 3asucum om MmOYHOCMU,
docmosepHOCMU U XapakmepucmuK Xapakmepucmu4eckol MoOenu U XapakmepucmuyecKux KoaghguyueHmos.
Hacmo npuxodumcs npubezampb K KOMIPOMUCCY MEXOY Mpocmomou U MOYHOCMbHO Xxapakmepucmudeckou".

MHBeHTapu3aums, OCHOBaHHAs Ha SMNEKTPONUTUYECKOM OYULLEHMU MEPBUYHON MEeAU MPU WMCMONb3OBAHUKN TOMBKO
NO , u SO+ sdensetca ynpouieHHoi. [eTanei 0o6bluu, NpOTArMBaHUA MPOBOMOKM HE YKasblBaloT, MPOW3BOACTBO

NONMBUHUNXIIOPUAHBIX MOKPLITUIA, YTUNU3aUMs M PELMKIMHT MPOBOJSIOKM C COXCKEHMEM MOKPbITUIA He npusoasTcs. B
KayecTBe (hyHKLUMOHANbHOW eAMHMLbBI B3AITa KUIIOTOHHA Meau, NPOU3BeAEeHHas! NyTeM 3NEKTPONUTUYECKOTO OYULLEHNS], @

ucrnonedyemble napametpbl - 370 10 r NO ;. 1 100 r SO 4. lMpennonaraeTcs, YTO WOEHTUYHbIE MPOLIECCHI U Takne xe

BENMMYMHbI BbIOPOCOB U3y4alT B Tpex pasnuyHbix mectax. [ns mopenu EL penaetca npsamon pacyeT C MOMOLLbIO
XapakTepucTnyecknx koadpdpuumeHTos. [Ing mogenn SE npouecc npon3BoAcTBa pacCUMTLIBAETCS ANs TPeX pasnuyHbIX
cTpaH BbibpocoB (AnbaHuu, Benbrum n dGunnaHaun). MNprMepsl pacyeToB 3HaYeHWUI nokasatenen EL nokasaHbl HUXe.

r XU, + r X1)= r OKBUBAJ1eHTOB/KT Megun
10 r NO ,; x0,70)+(100 r SO 3 x1)=107 r SO 5 /

Takum obpasom, HaxoauTca nu neds B AnbaHuu, benbrum unu OGUHNAHAUA, TEM HE MEHee MMeeT MECTO OJIMHaKOBOe
KOnMYyecTBO BbIGPOCOB M 3HauyeHWsi nokasaTtens EL 6yayT oauHakoBbiMu: 107 r SO 3 3KBMBANEHTOB/KT OUMLLEHHOM
3MEeKTPONUTUYECKNM criocobom Meau.

PacueTbl 3HaveHus nokasatens SE B 3aBMCMMOCTM OT MecTa 3aMepoB MnokasaHbl B Tabnvue 14. Xapakrepuctnyeckme
KO3 pMUMeHTbl cneumduryHbl Ans KOHKPETHOW CTpaHbl, Tak YTO 3HayeHus nokasatens Ans OAMHAKOBbIX BENUYUH
BbIGPOCOB MOryT 3HaUYMTENBHO pasnuyaTtbes (0T 1 4o 769) B 3aBMCMMOCTM OT MeCcTa KOHKPETHOro Bbibpoca. OTa pasHuua
B YYBCTBWUTENbHOCTM MPUHMMAIOWNX PErMOHOB He Yy4YuTbiBaeTcs B nokasaTene EL, koTopei yuuTbiBaeT nomHble
noTeHumanbHble Bo3aencTBus. CrnepyeT Takke yyuTbiBaTb, YTO TOMbKO MNPOLIEHT OT obLliero rpy3a BbIGPOCOB,
npeacTaBneHHoro nokasarenem EL, ocaxgaeTcs B 30Hax NpeBbILEHNS KPUTUYECKON crnocobHocTu mMecTHocTu. [anee

npon3BoANTCA cpaBHeHMe konudectea SO 2 BT 3KBMBaneHTax/KT Meau M3 KaXOoW CTpaHbl, OCaXOAeHHOe B 30Hax

NpeBbILLeHNs KPUTMYEeCcKon cnocobHocTu, conoctasnseTca ¢ 107 r SO o 3KBMBaNEHTOB/KT meaw, MOMyY4eHHbIMU U3
3HadeHun nokasatens EL.

Tabnuua 14 - PacuyeTbl 3Ha4eHMIn NokasaTens ¢ ucrnosnb3oBaHNneM Mogenu SE 1 co cpaBHEHMEM OTNNYMIA

CrtpaHa NO 4 SO 3HadeHune OTHOCUTENBHOE CpaBHEHME
nokasa-
(r= AF) (r=AF)
Tens, M




Oucnepcunsa V‘I OTNOXeHne Ona Ona 3HaveHnsa EL
3HayeHus Kak
Aﬁgazgm SO 5 /akBMBaneHT
AnbaHus 10-0,00=0 100-0,0002=0,02 0,02 1 5350
Benbrus 10-0,0082=0,008 100-0,0128=1,28 1,29 64 83
®uHnaHanA 10-0,0242=0,242 100-0,1514=15,14 15,38 769 7

Kak BngHo u3 Tabnuupl 14, ase modenu (SE wn SL) patoT pasnuyHble pesynbtaTbl. OTOT NpUMeEp AEeMOHCTpUpyeT
BNMsiHWe Bbibopa MoAenu 1 nokasaTens Kateropuv Mexay Lernbio 1 06nacTbio NCCnefoBaHns, YTo HyX4aeTcs TONbKo B
obwmx 3HaveHusax (EL nokasatenb), a Takke uLenbild M 0obnacTblo MCCNEdoBaHUsl, YTO HYXAAeTCsa B TOYHOCTU U
akonorm4yeckom cootBetcTBuu (SE nokasatens).

Mpn npumeHeHnn 3HaveHus nokasaTens EL Ha cTagum vHTepnpeTaumy HWKHWUIA ypoBeHb o6LiMX BbIOPOCOB M3
Benbrun MoxeT MokasaTbCs B 3KONMOrMYECKOM CMbICMe "MydwmnM", Yem Heckonbko Gonee BbICOKMI YpOBEHb OOLLMX
BblOpocoB M3 AnbaHun. OgHako 3KOMNOrMyecku 3Hauumbld nokasatenb SE 4eTKo ykasbiBaeT Ha TO, YTO BbIGpOCHI M3
AnbaHun yBenu4yaT TO KONMM4eCcTBO BbIOPOCOB, Ha KoTopoe ByAeT npeBbllieHa KpuTndeckas CnoCOOHOCTb MECTHOCTM B
bonee Hu3Kon 30He no cpaBHeHuto ¢ Benbruen. Takum oGpasom, nuuam, MPUHUMAIOLIMM peLleHUs, CBSA3aHHble C
Ba)KHbIMW COMOCTaBMEHNAMW, CriegyeT Yy4YuTbliBaTb BbIOOP 3KOMOrMYECKM 3HaYMMbIX MoKasaTernew, MOAenu KoTopbiX
BKIIO4aIOT NPOCTPAHCTBEHHYIO MHAOPMauunio 06 NCTOYHUKE BbIBPOCOB, MX HampaBlieHnu, NpoLeccax nepeHoca, a Takke
0 YyBCTBUTENBHOCTU 3KOCUCTEM.

4.4 MNMpumep 3. BosgenctBua BbiopocoB napHukoBoro rasa (MM n ocagkoB yrnepoaa Ha
Necoxo3sinCTBEHHYIO AeATeNbHOCTb

4.4.1 KpaTtkun o630p

KomnaHus ¢ MHTErpnpoBaHHOW CMCTEMOWN FECHbIX YY4acCTKOB M MPOM3BOACTBA PasfMYHbIX M3OENUA M3 OpEeBECUHBbI
npooaut OBXL| ¢ uenblo BbISBMEHUS OTHOCUTENbHbLIX BO3OENCTBUIA U3MEHEHUS KNUMaTta Ha pasfnuuyHble onepauumu.
Mpn aTOM OLEHMBAIOT:

- KOHKPETHbIA Bknag B TennuuHble rasel (M) ot BbiGpocoB u usonauumm yrnepogda (C), a Takke OT OCaxaeHus
yrnepoga;

- NoTeHUMasn Hepeanu3oBaHHOro o6bema paspeLleHHbIX BbIGPOCOB Yrnepoaa, COBMECTHLIX NMPOEKTOB UMW TOProBIK,
CBSI3aHHbIX C YrNepoaom;

- pacnpegeneHve OTBETCTBEHHOCTW MeXay PasnuyHbIMK hurypaHTamm B XXU3HEHHOM LIMKIE NPOaYyKUMM;
- BO3MOXXHOCTM 3KOMOMMYECKUX U SKOHOMUYECKUX YITyYLLIEHWIA.

O6nacTb MccnefoBaHUs BKMoYaeT BCEOOBEMMNIOLMI NOAXOA K MAEHTUMDMKALUM U KOMMYECTBEHHOMY BbIPaXEHUIO He
TONbKO TPaAMLMOHHBIX KaTeropum BO30encTeums 1 nokasartenen ans Belopocos M7, HO Takke ANA OCaxaeHus yrrepoaa
Kak B JIECHOM 30He, TaKk W B MPOAYKUMOHHOW cucTteme. B 3aTOM KOHTEKCTe npvmMep uaeHTUdUUMpyeT cneuunanbHble
3HayeHus 3anacoB M Moenu npeobpas3oBaHusi, KOTOPbIE SBMSIOTCH HEOTbEMIIEMON YacTbio 0bnactu mMccnegoBaHus,
ANst OOCTWKEHMS NOCTaBNEHHON Lienu.

[19Tb OCHOBHbIX AMAAKTUYECKN NMPUHLUMNOB, OCHALLEHHbIX NpUMepamMn:
a) HeobxoanmMocTb y4nTbiBaTb Apyrne napameTpbl, MTOMUMO KONMMYECTBEHHOIO BblpaXeHua TpaaNLUMOHHbIX Bbl6pOCOB

UIN PECYPCOB MpU MAEHTUMUKALUN HOBOW KaTeropumn Bo3nencTems. ATo HEOOX0AMMO Anst Toro, YTobbl COOTBETCTBOBATh
uenu n obnactn uccnegosaxus. NMogobHoe coobpaxeHune yuteHo B 4.4.2.2.1 UCO 14044;



b) B wuccnepoBaHusx, BKMOYawLWMX 6Guomaccy UM GUOMNPOAYKTbI, HeKoTopble MNpeoGpasoBaHWs B pamkax
NPOAYKLUMOHHOW CUCTEMbI UMEIOT XapakTep caMunx KaTeropuin BO3AenCcTBui;

C) 3HauyeHus nokasaTenen, koTopoe, Oyayynm npedAcTaBneHHbLIMU B npodune pesynbtatoB OBXL|, Morno 6GbiTb
[OMOMHUTENbHBLIM MO KaTeropusiM BO3AENCTBUS B OMNpeAeneHHbIX YCMOBUAX NPOEKTUPOBaHMS U BbIGOpa 3KOMOrMYeckoro
MexaHuama,

d) JonosnHuTenbHasa nHpopmaunsa MoxeT crnocobcTBoBaTh YTOYHEHUIO Npn pacnpeaeneHnn oTBeTCTBEHHOCTU pa3HbIX
CbVIpraHTOB I'IpO,CI,yKLl,VIOHHOVI CUCTEMBbI C YH4E€TOM BJIMAHNA U HETATUBHbIX BO34ENCTBUN;

e) npumeHeHne OBXL| moxeT BbITb pacnpefeneHo Ha KOHKPETHble CUTyauMu KOMMaHWM C LEenblo TaKTUYeCKoro u
cTpaTernyeckoro NnaHMpoBaHus.

4.4.2 Bbi6op KaTeropuii Bo3gencTBus, nokasarerien KaTeropun u xapakrepuctuyeckux mogenen (4.4.2.2 UCO
14044)

MopnyHkTel nocne 4.3.2.1 onucbIBalOT OCHOBHbIE LIarM npu BblOboOpe KaTeropuii Bo3gencTBusA. [oanyHKTbI
4.4.2.2-4.4.2.4 xapakTepu3yloT wWarn npu Bbibope nokasaTenen, MexaHVW3MOB, XapaKTepuCTUYeCcKUX Mogenem wu
koadppuumenTtoB. C nomowbio 4.4.2.3 MCO 14044 ykasbiBaloTCa npouenypbl npucBoeHus pesynetatoB WMAXL,
KaTeropusam Bo3gencTsus, a ¢ nomouwbio 4.4.2.4 UCO 14044 paccuuTbiBalOTCA 3HaAYeHWS mokasaTenew kateropum m
XapaKkTepucTU4eCckmx KoadppuumneHToB. Pe3ynbTaTom BbIYMCIEHUS SIBNAETCA YMCOBOWN Npochunb.
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PucyHok 7 - MpoayKuMoHHas cuctema ¢ TOUKW 3peHust yrnepoaa ) (eanHUUA N3MEPEHUS - MUMITUOHBI METPUYECKUX
TOHH)

1 . .
) [ns HekoTOpbIX YacTel CUCTEMbl CTpenku npeacTtaBnsioT cobor BbibpaHHble NOTOKM (Ans WnncTpauun).
CnepoBatenbHO, ANS 9TUX YacTen BXoAbl 1 BbIXOAbl HAYEro He A06aBNsOT K TOMY Xe KONM4ecTBy yrnepoaa.

4.4.2.1 Boibop kaTeropwi Bosgenctaud (cm. 4.4.2.1 NCO 14044)

4.4.2.1.1 TapaHTupyOLME KaTEropnn BO3ENCTBUS, COBMECTUMBIE C LIENbIO U 06nacTbio uccrneoBaHus

Llenblo nccnepgoBaHus SIBRSIETCS BbISIBIEHNWE OTHOCUTENbHbIX HEraTMBHbLIX BO3OENCTBMIA pasfnuuHbIX onepauun
KOMMaHUN Ha N3MEHEHMEe KnMMaTa Takum CnocoboM, KOTOPbI NO3BONSET OLEHUTb BO3MOXHOCTM M NOCNeACTBMS pasHbIX
acneKkToB OTEYECTBEHHOrO 3aKOHOAATENbCTBA U MeXAyHapoOHbIX JOroBopoB. MHoroobpasvne nsgenvii ns gpeBeCUHBl,
M3rOTOBIMEHHbIX KOMMaHUEN, MOXHO KaccumumMpoBaTb Kak OyMa)kHy MPOAYKUMIO M MPOOYKUMIO U3 ApeBecuHbl. B
nepByH rpynny BXOAAT: TOBapHasi LEenmnono3a, nucyas 6ymara, ynakoBOYHbIN KapTOH M TOHKas Oymara. Misgenvsamu mns
OPEBECUHbl CUMTAETCs AuanasoH M3genuin oT nuioMaTepuanoB L0 KOHCTPYKUMOHHbIX [AEPEBSIHHbIX MaHenewn.
Pa3HooGpasHble TexHudeckue wusgenuss u3 gpeBecuHbl, Takve kak MO®, OCB, [OpeBeCHOCTpYXEYHble MNMUThbI,
BachenbHbI KapTOH, U T.O. BKMOYEHbl BO BTOpPyl rpynny. Bce aTn m3genus nMeroT oOLLy0 XapaKTepUCTUKY: OHU
copepxaT yrnepod. Mcnonb3oBaHne ogHoro munnuoHa metpudeckux ToHH (MM TOHH) yrmepopga, cogepxaiierocsi B
npoaykummn (B kavecTtBe (YHKLUMOHANbHOW eauHUubl), BXOOUT B 00nacTb MCCNedoBaHWs, Tak Kak 3TO crnocobcTeyeT
YTOYHEHUIO Pa3fIUYHbIX PACYETOB TPaAHCHOpPMaLMKN 3arpsi3HEHUI B OKPYXKaOLLY0 cpedy npy npeobpa3oBaHuy 3HaYEHUN



MCnonb30oBaHHbIX 3anacoB B kKAaTEropuu BO3AENCTBUS 1 COOTBETCTBYIOLLMX Noka3aTernei. Bolbop kaTeropuit BO3AeNCTBUS
COrnacoBbIBAETCA C XapaKTepucTMKaMu CUCTEeMbI, a Takke C Lenbio WU 3ajadyaMu uccrnefosaHus. Opyrumy crioBamm,
MOMVMMO W3My4aeMoro BO3[ENCTBUSI, KOTOPOe $IBMSIETCA MoKasaTeneM KaTeropum BO3AEWCTBUS ANl UCTOYHWUKOB
BbIGPOCOB MapHUKOBbLIX ra30B, MCCledOBaHWe HYXAaeTcs B KaTeropum BO3OEWCTBUS OCaXAEHWS M30MMPOBAHHOIO
yrnepoga, kotopasi agpecoBaHa BO3AeNCTBUAM M30MIMPOBAHHOMO M COXPaHEHHOro B OCafkax yrnepoaa, YTo NpusHaHo
XenaTtenbHbiM MHCTPYMEHTOM Menuopauuu [Ans  ynyuleHus OoKpyxawwern cpedbl. bonee Toro, nockomnbky
HepeanusoBaHHble 00beMbI yrnepoaa, TOProBns U Mepbl KOHTPONS BbIPaXeHbl HA A3blKe TOYHbIX BENUYMH (BbIOPOCHI
MWHYC BOJOCTOKM), KaTeropmm BO34encTBUsA AOMKHbI obecneumBaTb 3Ha4YeHUsi NokasaTenen, KoTopbele B onpegeneHHbIX
YCMNOBUSX MWCCreaoBaHWs MoABEpratoT AOMNOSHUTENbHOMY MNpeobpa3oBaHuIo KOPPEKTUPOBKOW 4MCroBOro npoduns
(4.4.2.4 CO 14044).

4.4.2.1.2 Uenb nccneposanns MAXL, c ydeToM naeHTudukauma ayautopun

Llenb wnccneposanma OXL npegnonaraetr cbop Heo6XoAMMOW WMHGOPMaUMM W AaHHBIX O KOMMOHEHTax
NPOAYKUMOHHOW CUCTEMbI, KOTOPbIE MO3BONAT OLEHUTb HEeraTuBHbIE BO3AENCTBUS KaK BbIBPOCOB MAapHUKOBLIX ras3oB, Tak
W W30NUPOBAHHOIO yrrepoga Mpu ero COXpaHeHun B Ocafkax. Takas OueHka MOMOXET B MPUHATUM peLueHuns,
KacaroLLerocs TakTUK1 1 cTpaTerMm KOMMNaHuM OTHOCUTENbHO nNpobrnem maMeHeHwn knumata. OBXKL| paccmatpumsancs
Kak AOMOMNHUTENbHbIA MHCTPYMEHT 6onee YeTKOro MOHMMaHWa Npobnem 3anacos NPOAYKLMOHHON CUCTEMbl U YTOYHEHUS
cobpaHHON MHopMaLUMN Ha A3biKe, OTpaXkaroleM MnpeBanupylone MexaHu3Mbl M3yYeHUs W MONUTUKM B obnacTtu
M3MEHEHUA KnumaTa [26].

[MpoBoaumoe unccnegoBaHne AOMKHO NpeAcTaBuTb MHAOPMaUMIO, METOAblI U pe3ynbTaTbl B BUAe, MOHATHOM AnA
aAMUHMUCTPATOPOB, OTBETCTBEHHbIX 3@ PasfuyHble NPON3BOACTBEHHbIE NIUHUKN, U YTOYHUTL agMUHUCTPaTUBHbIE PYHKLMK
C y4€TOM COOTBETCTBYIOLLEN TEPMUHONOIMU U KOHLENUUA U3MEHEHMS knuMaTa. [ipyro Lueneson ayautopmen aBnsiTes
agMVHUCTPaTOPbl W MEeHe[Xepbl, 3aHUMAlOLWMECs OXPaHON OKpYXalolen cpedbl, BONpocaMu ynpasfeHus,
TEXHOMOTNAMMW, CBA3AMM C OOLLECTBEHHOCTbIO, MNPOW3BOACTBOM W T.4. MepBOHAYyanbHOE WCCrefoBaHWe HOCUT
KOHdMAeHUManbHbI xapakTep. B paccmaTpuBaemoM npvMepe CTPyKTypa M BefMYMHA OLLEHVMBaeMOW KOMMaHWn
OTNMYan1Ch OT TeX, YTO MMEIOTCH B HacTosLLee BPeMS.

4.4.2.1.3 O630p hyHKUMI, rpaHuUL, U TUNOBLIX NpoLeccoB cuctembl NAXKLL

Ha PUCyHke 7 npeacTasneHa ynpouleHHasa cxema I'IpO,D,yKLI,VIOHHOVI CUCTEeMbl N ee TpaHuubl, a TakKkKe 0603Ha4eHO
HEeKOTOpOoe Mnpon3BoACTBEHHOE pacnpeneneHne, KoTtopoe WuCnosib3oBaHo U npeo6pa3OBaHo Ha cbase onpeaeneHus

xapaktepuctuk OBXL. Yto kacaeTtca yrnepoga, atmocdepHbiii CO 5 ocaxaaeTcs Ha NEeCHbIX Yroabax, AepeBbs pacTyT
M HauMHatoTCs neco3aroToBku. BuomMacca yrnepoga BcTynaeT B NPOM3BOACTBEHHbIE MpoLecchl MMG0 B BUAE APEBECHbLIX
1 BymaxHbIx usgenun, nnubo B Buae buotonnuea. Yrnepos sbibpackisaetcs B suae CO 7 npu cropaHun 6uoTonnme unm

nckonaembix Tonnue. 3genusa pasHoro HasHa4YeHUs M3roTaBMBaOTC, PacnpOCTPaHSIOTCS, MCNonb3yrTCA N BbIBOOATCA
n3 yl'lOTpeGJ'leHVIFI. Bce konuyecTtBa npuBeaeHsl no rogam. MNMpumepsbl He BKNoYatoT BbI6DOCbI yrnepoaa OT UCKonaemblxX
TONNMMB MNpuU onepaunax Ha nNecCHbIX YroabaAx, TpaHCNopTUpoBaHUM U pacnpoCTpaHEeHUW. O1n Bbl6pOCbI yrnepoga
CHUTaOTCA HEe3Ha4YnUTEesNTbHbIMK MO CPaBHEHUIO C OPYTMMU.

4.4.2.1.4 NpeHTdmkaumsa nosiHOro KOMMeKTa 3KONormyecknx npobnem, CBA3aHHbIX C NPOAYKUMOHHOW CUCTEMOMN

Lenb wu obnacTb uccnegoBaHust MomoraroT onpefenuTb MNOSMHbIN Ha6op JKOJT0rm4eckmnx npo6neM, npucywmnx
l'lpO,D,yKLl,I/IOHHOVI cucrteme. 9T0T Ha6op AOJDKEeH BKNoYaTb TpaauUMOHHbIE Bbl6pOCbI AHTPONOreHHbIX NCKONaeMbIX Tonne

M NAapHUKOBbLIX ra3oB, a Takxe Bbl6p00bl, CBsI3aHHble C n3onauuen yrnepoaa mn3 aTMocgepHoro Cco 2 W ero coxpaHeHnem

B Ocafgkax B MPOAYKUWMOHHOW cucteme. [nsi Toro, 4Tobbl OLEHWTb OTHOCWUTEMbHOE BO3OENCTBME NEPBOHAYANIbHO
M30MMPOBaHHOIO yrrepoda B asax NpPOAYKUMOHHOW CUCTEMBbI, HEOBXOAUMO KONMMYECTBEHHO OMpeaenuUTb OOGbeMbI
nepepaboTkn KOHKpeTHOM Guomacchl. OTU konuyecTBa OyayT npeobpasoBaHbl MO3Ke, HA CTaauu OnpeaerneHus
xapaktepuctnk OBXKLl. Heobxoanma nHdopmauus o ueneson dyHKUunM nepepaboTtaHHon Gromaccel nMbo B kavecTse
6uoTonnuea, NMbo B KaYeCTBE pasnuYHbIX U3Aenuii U3 gepesa n Gymaru.

[pyroii BaXXHOW 3KOMOrMYEcKonM Npobnemor Ana uene UCCneaoBaHWUsi SIBNSETCS CYMMapHbIA poOCT unu GanaHc
yrnepoga, M30NnvMpoBaHHOrO B fecax. OTa WHgopmaums npefocTaBnsieTcs B TepMUHAX NPUrogHOM ANst MPOAaxwu
APeBECUHbI 1 NPeobpa3oBbIBAETCS C NMOMOLLLIO XapakTepucTuyecknx koadgumumeHToB B obLlyto Guomaccy yrnepoga u
9KBMBANeHTOB yrnepoaa.

CyLlecTBYIOT BaXHble 3KOMormyeckne npobnembl, Kacawoluecs MexaHusma "cymmapHo-Hynesoro CO o " ans
naeHTudukaumm Tonnmea bnomacc n yyeta o6bEMOB XpaHEHUS OCaXAEHHOrO B NeconpoaykTax yrnepoga. Tabnuvua 15



COAEpPXUT MHOPMaLMo O YHKLMOHaNbLHOCTM NpoAyKUMK cornacHo [27] Ha npumepe Guomacchl, nepepaboTaHHoOW B
COOTBETCTBMUN C PUCYHKOM 7.

Tabnuua 15 - PyHKUMOHANLHOCTb KONUYECTB NepepaboTaHHOro yriepoaa

MpoayKUNOHHbIE 1 PYHKLUMOHAmMbHbIE MpoueHt Konuyectso (C) | ObLiee konmyecTBo
KaTeropuu

Brvomacca: 5,68
Ons cropaHusa B BUAe Tonnmea 100% 5,68

[epeBsHHbIE NaHenu Ans: 3,57
[omMa Ha OfHY CeMbIo; 40% 1,44

MHOrOCEMENHOro AoMa; 30% 1,07
cofepXaHusa/ynyyLlueHns Xunuiua; 20% 0,70

HEXMNOro noMeLleHns 10% 0,36

Jlecomatepwuansel ons: 1,8
Joma Ha ogHYy CeMblo; 30% 0,54

MHOroCeMeMNHOoro goma; 30% 0,54
COoAEpPXaHVA/YNyYLLIEHNS XUNnLLa; 20% 0,36

HEXMNOro noMeLleHns 20% 0,36

Bymara ansa ne4atu n nucbma 100% 1,43 1,43
Opyras 6ymara/kapToH 100% 2,00 2,00
NToro - - 14,48

4.4.2.1.5 Bblbop kaTeropuii BO3aenCTBUM

CornacHo BbILEU3NOXEHHBIM COOBpaXeHUsIM M Uenu uccrnegoBaHus, ObiNo pelweHo BbiOpaTb ABE KaTeropum
BO3AENCTBUS: HEOOXOOUMO 3alMTUTL KIMMaT OT AucbanaHca, BbI3BaHHOTO aHTPOMOreHHbIM MapHUKOBLIM Fa3oM M ero
OeNcTBMeM; crnegyeT MWHMMUM3NpOBaTh AucbanaHc. dTM OBYM KaTeropusm BO3LENCTBMS MOryT ObiTb MPUCBOEHDI
pes3ynbTaThl aHanu3a 3anacoB. [IByM kaTeropusim BO3LENCTBUS criefyeT AaTb TOYHbIE M HarnsiaHble Has3BaHus (CM. 3
MCO 14044).

OpHon 13 AByX BblbpaHHbIX KaTeropuin BO3AEVWCTBUS ABMNSETCA M3MEHeHVe KnuMaTta C pagvauMoHHbIM MPOrpeBoM B
KayecTBe nokasartens, MOTOMy 4To cornacHo mogenu IPCC ata kaTeropusi oTpaxaeT BblpaXxaeMblii KONMYeCTBEHHO
avcbanaHc, KOTOpbIi CO34alT NapHUKOBbIE rasbl Mexay abcopbupoBaHHLIM COMHEYHbIM CBETOM U OTPaXeHHbIM
WHPpaKpacHbIM M3nydYeHreM, 4YTO npeacTaBnseT cobov TpaguuuoHHyk npobnemy. B pesynbtaTe aHanmsa 3anacos,
HeobxoaMMbIX ANg Toro, 4tobbl nHMunmMpoBaTth hady OBXKL| ans pagvaumnoHHOro Nporpesa Kak nokasaTens Kkateropwu, -
uccriegyeMm BbIGpockl nmapHukoBoro rasa. C nomouwbio koadduumeHtoB GWP BbIGpoChl TpaHChOpMUpPOBaHbI B
nokasaTenu KaTeropuv u arpervMpoBaHbl A TOro, YTobbl NONy4YnTb 3HAYEHUS NoKasaTens BO3AEWCTBUSI B METPUYECKNX

TOHHax akBuBaneHTa CO 2 WNKn 3KBUBAareHTa yrrnepoaa.

[pyroi BbIGpaHHOW ANs U3y4eHWs1 kaTeropmei Bo3aencTBUs ABNSETCA U30NALMA yrnepoaa 1 ocaxaeHve npoaykra. B
cucTemax, rae pecypcom siBnsieTca Guomacca, npoussoasiias 61MonpoaykTsl 1 GUOTOMNNMBO, CyLECTByeT APYroi Krnacc
KaTeropuv BO3OENCTBUS, MpeacTaBnsAlLWmMiA coBoin akonormyeckyo npobnemy. K aToMy Knaccy OTHOCATCS MPOLECcChl
oCaXaeHusi, M3onupyoLime yrnepod. Msonsaumio yrinepona MOXHO paccMaTpmBaTh Kak Y4acTb NPOAYKUMOHHON CUCTEMBI.
OddeKTbl YrIepoaHOro OCaxKaeHNA MOTYT CTaTb YacTbio aHanM3a 3anacos, a pesynbTupylLLme (HeraTuBHbIE) BLIGPOCHI

CO 7 6yayT paccmaTpuBaTbCsi kak Bknaa B M3MeHeHue knvmata. OgHako B paccMaTpriBaeMoM Npumepe 0cafok



M30MTMPOBAHHOIO yrrepoda onpedensieTcs kak oTAefibHas kaTeropusi BO3AENCTBUA, CyllecTBylolas napannenbHo
M3MEHEeHU0 knumara. [JaHHas KaTeropus BO3AeNCTBMSA MOXET ObiTb MpusHaHa, umMelolleit o6paTHbIA MO OTHOLLEHUO
npeablayLlen KaTeropum K npeaplayLien sHak.

Ob6e kaTeropmun BO3AeNCTBUS CBA3AHbLI C OAHVM M TEM e KOHEeYHbIM 06bEKTOM; B KOTOPOM HabMoAaloTCA N3MEHEHUSA
B 6anaHce, BbI3BaHHbIMN abcopOMPOBAHHBIM U OTPAXEHHBIM MHAPAKPACHBIM U3MNyYEeHNEM.

Ecnun cuntatb ocaxgeHus M3onnpoBaHHOroO yrrnepoaa kaTeropuen Bo3gencTBusl, TO paccmaTpyBaTb Hafo Kak NnecHble
yroabsi, Tak 1 NPoAYKLUMOHHYIO CUCTEMY MOCcne NPou3BoACTBa rOTOBOW Npoaykumn. BHavane Heo6xo4MMO KONMYeCcTBEHHO
onpenennTb yrnepos, U3oNnpoBaHHbIA B O6LLEN NECHON CUCTEME WX YNOBUTENE BOJIOKOH ANs KoMmnaHuuw. Mpu atom
cnegyeT yuuTbiBaTb HE TONbKO KONMMYECTBO FOAHOW ANs NPOAaXu [ApeBECUHbl, KOTOpoe YyxXe npeobpa3oBaHo B
npoaykumio. CymmapHbIi pocT Bromaccsl yrnepoga nocrne nepecyeTta Ha Bce MPOLIECChl 1eCO3aroToBKU NpeacTaBnseT
cobow nsonupoBaHHbIv yrnepod. Kak Toneko atMocdepHbI yrnepoa n3onnpoBaH, OH OCTaeTcs B Necy Unv B U3genusax
HEKOTOpbIN Nepuoa BPeEMEHU, 3aBUCALLMI OT BMAa u3genus u cnocoba ero npumeHeHus. NMockonbky Guomacca Ans
TONNUBa He paccMaTpyBaEeTCsl Kak YacTb obLLero konmyecTsa NpoAyKUUK, BOLLEALIEro B COCTaB fieco3aroToBOK, nerye

MOHATL TEPMUH "CyMMapHO-HyneBon" Bblbpoc B akBuBaneHTe CO 1 npu pacyeTe CyMMapHbIX 9KBMBaMNeHTOB yrnepoaa.

4.4.2.2 OnncaHne 3KONormM4eckoro MexaHvuama kaTeropuin Bo3gencTens

OKOMOTMYECKn MexaHu3M - 3TO cuctema PU3NYECKMX, XMMUYECKUX U BMOMornyeckMx NpoLeccoB, CBS3blBaOLLMX
pesynbtatel MAXKLL c nokasaTensMu KaTeropMm M KOHEYHbIMM OObeKTaMu AN OaHHOW KaTeropuu BO3AEWCTBUS.
KoHeuHbI OOBEKT AnA ABYX KaTeropuii BO34EeNCTBMSA OOMH M TOT Xe U CBA3aH OH C 03abo4eHHOCTbIo yuiepbom,
BbI3BaHHbIM M3MeHeHneM OanaHca Mexay nornoweHHbIM U oTpaXeHHbIM I/IH(*)paKpaCHbIM n3nyvyeHnamn. PasHmua B
3Ha4YeHNAX nokasarena ana aByx KaTeFOpI/IIZ 3aKr4yaeTca B 3HaKe. 3Ha‘-IeHVIF|, yBenunineawuwne nmcGanch, ABNAKTCA
oTpuuaTtenbHbIMKU, 3Ha4YeHuUdA, YyMeHbluawune ,qmc6anch nytem wusondauummn wn 3agepxuearolimne BO3,EleI7ICTBVIe
COXpaHeHVEeM B OCaXOeHUW, - ABNATCA NOnoXuTensHeiMu. MexaHnambl B npumepe cBAsbiBatoT pedynbTatel MAXKL co
3HaYeHMsIMU MokasaTeren Yepes COOTBETCTBYIOLLME XapaKTepucTuyeckne mopenu u KoadduumneHTsl. [1Ba mexaHu3ma
ABNATCA TPAAULMOHHBIMW, @ UMEHHO: pPaAnaLMOHHbINA nNporpes u hotodocdopunmposanmne. [ipyrne gsa MexaHnsma He
TaK MPUBbIYHBI, HO OHW BXOAAT B CUCTEMY (DU3NYECKMX MPOLLECCOB OCaKAEHWS W30MMPOBAHHOIO yrrepofa, KoTopas
cBa3biBaeT pesynbraTtbl MAXKL| ¢ nokazatensiMu kateropun. XoTs OHU BblpaXeHbl B OAWHAKOBbLIX €AMHMLIAX, MEXaHU3Mbl
n mogenu obecneydmBaloT pasaenerHve mexay dasamu MAXKL, n OBXL, B OXL.

4.4.2.3 Bbibop nokasatenen

B kayecTBe nokasaTenen Ana OByX KaTteropun Bo3aenctsus Guiny BoiGpaHbl TOHHLI akBMBaneHToB CO 2 MNW TOHHBI

aKkBuBaneHToB yrrnepoaa. PesynbTatel MAXKL], BbipaxeHHble B ToHHax CO 2, MoryT 6biTb Npeobpa3oBaHbl B 9KBUBANEHT
yrnepoga 3a Te e BpeMeHHble uHTepBansbl. [ogobHeim xe obpasom pesynbtathl MAXKLL, cBs3aHHble C nsonsuuen u
coxpaHeHuem yrnepoga, npeobpasyiotca B akeuBaneHT CO 7 npu MOMOWM COOTBETCTBYIOLIMX MoAenen u

KoadhpmumneHToB. BaxkHO nNpuaepxuBaTbCa aHanorMyHbIX BPEMEHHbIX pamMok Ana obenx kateropui. PaccmaTtprsaembiv
npumep wmcnone3dyeT nepuogd B 100 net gna onpegenenvs koadduumneHtoB GWP, kak 310 0bblvHO Aenaetcs. Ang
ocaxaeHus npogykta Takke ucnonb3yetca nepuod B 100 neT, 3a KOTOPbI AaHHas 4YacTb MPOAYKTa ocTaeTcs B

1)

aKcnnyatauun n NnoToMy MOXET CHUTaTbCA OCaKAeHHbIM yrnepoaom

1 . . .
! CornacHo 4.2.2.1 NCO 140444, mopenvpoBaHuMe OOHOM U3 KaTeropuin BO3LENCTBUSI BKIOYAET TaKKe Takme
npouecchl B NPOAYKLUMOHHOWN CUCTEME, KaK 30NSILUS B NECHbIX YTOAbSIX U COAepXaHne B NPpOoaYKLUMN N3 OPEBECUHBI.

4.4.2.4 Bbibop xapakTtepucTuieckmx mogenen n koadduumneHTos

4.4.2.4.1 Mogens IPCC gns pagnaumMoHHOro nporpesa

XapakTtepuctudeckasi MOAenb Afs KaTeropuv BO3OEWCTBUS B BUAE pagvauMOHHOrO MporpeBa sIBNSIETCS MOAENbIO,
KoTopasa mucnonb3dyetca n passuBaetca IPCC. KOHKpeTHbIM paguaumoOHHbIA NPOrpeB MHMpakpacHoOro uanydyeHus ans
pasnuyHbIX MAPHUKOBLIX rA30B MO3BOJISIET BblpaXaTb pa3nu4YHble NapHUKOBbIE ra3bl OOLLEN eauHULEN, NPUONMKEHHON K

sHadeHuo 1,00 ana CO 2. GWP, Kkak xapaKTepucTU4ecKuin KoaddULMEHT, MNO3BONMAET arperMpoBaTth W BblpaxaTb
pasnunyHble NapHUKOBbLIE ra3bl B eAMHuLax akemBaneHta yrnepoga. IPCC pekomenayet nepuog B 100 net. Ecnu nepuog



yBenuunTb Ao 500 net unu go 6eckoHevHocTu, koadduuneHt GWP ana MetaHa 3HauMTenbHO yMeHbluMTCs. B Tabnuue
16 npeacTaBneHbl xapaktepuctnyeckme koacpduumneHtsl GWP anst AByX OCHOBHbIX MapHUKOBLIX ra3oB.

Tabnuua 16 - KoacpdurumneHtsl GWP

MapHuKoBbIN ra3 Bpems HaxoxaeHus B Koacbdpumument GWP (nepuog
aTMocdepe (roabl) BpemeHu - 100 ner)
Oviokeng yrnepopa (CO 7) ot 50 Ao 200 1
AsoTucTblit okeug (N 5 O) 120 310
MetaH (CH 4) 1213 21

4.4.2.4.2 Mogenb KanbBrHa-beHcoHa anst ocaxxaeHnsi M30fMpoBaHHOrO yrinepoaa

Xapakrtepuctuieckasd Mogenb AN OaHHOW KaTeropum BO3OEWCTBUS OCaXAeHus yrnepoga MoxeT ObiTb onucaHa
aBymsa cpasamu. B nepsoi ¢ase sHeprus ConHeYHOro ceeta npeobpasyeTcs ¢ nomoubio hoTtodochopnnmpoBaHis B
TpudocoaTt ageHosunHa (ATP) n koaH3um NAPDRH, npnyem o6e monekynbl HacbILeHbl 3Hepruen. Bo BTopon dase uukn

KanbBuHa-BeHcoHa 3akpennsieT aTMocepHblit CO 5 B OpraHM4eckux BeLLecTBax ¢ UCMorb3oBaHMeM npeobpa3oBaHHON
COJTHEYHOW 3HEPTUN.

Xapaktepuctmyecknii  KoadULMEHT, KOTOpbIA MpUMeHsieTca B MoAenu, npeobpasyeT 4ucTbii pocT Buomaccel
yrnepoga (Tc)/rog no pesynbratam aHanv3a 3anacoB (BbIPaXXeHHbIV Kak rogHas K Npodaxke ApeBecuHa) B BarioBOW pocT
6uomaccei/rog (T'C) nyTemM YMHOXEHUs: 9TON BENWYMHbI Ha OTHOLLEHWEe BGUoMacchl Kk rogHON K Nnpofaxe ApeBecuHe. ITO
COOTHOLLEHME BbIBEAEHO ANS KOHKPETHbIX MOPOA AepeBbeB W pervoHoB uM pasBHo 1,70. K Tomy Xe, ewe oauH
nonpaBOYHbIA KOAPPULMEHT MCNONb3yeTcsa ANns NoAcYeTa oueHeHHbIX 25% Bromaccel, ocTaroLencs B necy.

lopgHas k npoagaxe gpesecuHa-1,70=o06wasa 6uomacca T'c

T’c-0,75=none3Hasa buomacca

4.4.2.4.3 Xapakrepuctmyeckas MoAenb AnNA COXpaHeHWsS N30MPOBaAHHOTO yrnepoaa B MPOM3BOACTBEHHbLIX OCagKax

[nsi Toro 4Tobbl OLEHUTL KONMMYECTBO AKBMBANEHTA Yrrepoaa, KOTOPbIA MOXHO CYATaTb XPaHALWMMCS B OCaXAEHHOM
BMAE, HeobXoaMMO OLEHUTb CKOPOCTb, C KOTOPOW NeCHble NMpoAaykTbl (M yrmepoa) M3biMaloTCs M3 MCMONb3OBaHUA B
KaXOOM KOHEYHOM OCaXOeHuUU cornacHo yHKUMoHansHocT npoaykta. Poy n ®ennc (USDA) paspabotanu
XapaKTepuCTUYECKYI0 MOZernb, B KOTOPOW UCMOSb3yeTCs NormcTuyeckast Kpueas nsbAatus u3 obpalleHust onpegeneHHomn
Yactn (%) NpoAyKUMM M3 ApeBEeCHHbI, OCTAIOLWENCA NPy KOHEYHOM ocaxaeHun yrnepoga. Mogenb oCHOBaHa Ha yyeTe
cpedHero nepvoga nonypacnaga M (YHKUMOHanNbHOM MNPUMEHEHWM KOHKpeTHoro npogykta. Cnyxba BHYTpPeHHMX
poxonos KasHauerictea CLUA paccumTbiBaeT 3Ty BENMYMHY ANS Pa3HblX BUOOB NPOAYKTOB COrMacHO (PyHKUMOHAMbHbLIM
KaTeropusm: Hanpumep, Xunbe ANS OOHOW CeMbW, HECKOMNbKUX cemen u T.4. Jlormdyeckn pasnunyHblie BuObl APEBECHbIX
NpPOAYKTOB MOTYT ObITb OTHECEHBI K OAHON (DYHKLMOHANbHOW KaTeropumm.

Bpems vcnonb3oBaHus NpodyKummn M3 apeBecuHbl T onpegensietcs B 6OMbLUMHCTBE CNyYaeB kak PyHKUMS CpeaHero
nonesHoro nonypacnaga L yactn P aToi npogyKuuu, ocTaroLlencss HeMcnonb30BaHHOW B AaHHOE BpeMsi. BbibpaHHoe
T=100 neT v NpeBbILLAET cpeaHee 3HaveHue nonypacnaga (67 net). Beibop oTpaxaeT Takke 100-NeTHUI roOpuU3oHT Anst
koadppuumnentoe GWP. Takum xe o6pa3oM 3HaueHuWs nokasatene no ABYM KaTeropusim Bo3sgenctsus OyayT
BblpaXaTbCs He TOSbKO Kak SKBMBAIEHTHI yrrepoaa, HO U HaxoaUTbCA B TOM XX€ CaMOM BPEMEHHOM ropusoHTe. T n P
BbIpa)katoTcs Kak:

T=f(L, P),

roe P=0,5/[1+2(In T - In L)].

4.4.2.4.4 YTO4YHEHVE XapaKTEPUCTUYECKON MOAENN N XapaKTePUCTUYECKMX KOIDDULIMEHTOB



OOHUM 13 cnocoboB ydeTa peuukiuHra SBMSETCS MCMOoMb3oBaHMe XapakTepUCTMYECKO MOAEeN, BblPaXeHHOM Kak
ypaBHeHue, paspaboTaHHoe B Cnyxbe oxpaHbl neca CLUA. 3OddeKkT ypaBHEHWA 3akmovaeTcss B MpoasieHum
nonypacnaga yrnepoga, XpaHsiLLerocsi B 0CakieHHOM BUAE B KOHKPETHOM MpoaykTe. (OpyrMmu crioBamu, nNpuBedeHHOe
HWXe ypaBHeHWe paclumpsieT AvManasoH Yncer, ykasaHHbix B Tabnuuax IRS, u, Takum obpasom, yBenmumMBaeT 3HayeHne
XapaKTepUCTUYECKMX KOIPEULIMEHTOB).

YpaBHeHne BblpaXeHO cneaylowum obpasom: L - nepecMOTpeHHbI oxuaaemblli nepuog nonypacnaga, H -
nepBoHavanbHbIA Nepuod nonypacnaga n R - yactb NpoaykTa, peumnknnmpoBaHHOMO B TY Xe KaTeropuio NpoayKUnm:

L=H/(1-R)

PeunknuHr okasbiBaeT MONOXUTENbHbIA 3(PGEKT YBENMYeHUst XapaKTepUCTUYECKNX KOIMMMULMEHTOB U B LIENOM
MOBbLILLEHWE 3KBUBANeEHTa yrnepoaa B ocaxaeHuu. IToT adhhekT Goriee 3aMeTeH B peuusiMHre NpoayKToB C ASIMHHbBIM
nepuofoM nonypacnaga.

4.4.2.4.5 XapakrepucTtunyeckas mogenb Ans Tonnme n3 6uomacckl. HeTto-HyneBsow BbIGpocC yrnepoaa.

XapakTtepuctuyeckasi MoAernb, KOTOpas OMMCbIBAeT HETTO-HYyNeBOW BbIOPOC yrrepoga, NonyyYyeHHOro npv ropeHun
Tonnuea u3 Gruomacchl, - 3T0 TUNUYHAsA Mofeslb peuunknuposaHus, B koTopon CO 2 13 aTMocdepbl (B nepecyeTe Ha
Yrneposl) M3onupyetcs npoLeccoM (PoToCMHTEsa, onucaHHbIM B Mofenu KanbBuHa-BeHcoHa. bes yueta C13 u Cyz,
BbiGpockl CO 9 MpuW CropaHnn CUMTaIOTCS PaBHLIMU Kak TeM BbIBpocam, KOTopbIe YxKe U30MMPOBaHbI, Tak 1 TeM, KOTopble

OyayT M30nMpoBaHbl BMOCMEACTBUM. 3TOT Mpouecc oTnuyaeTtca oT BbibpocoB CO 4 Mpu cropaHun MCKonaemoro

TOnNnuBa, rae ucnonb3yeTcs Yyrnepog nocrne [OMWTENbHOrO XpaHeHusi yrnepoja B ocagke. Mcnonb3yembin
XapaKkTepucTU4eCcKUn KoadduUmMeHT B 3TOM cryyae paseH 0.

4.4.3 MNMpuceoeHune pesynbtatoB UAXL (knaccudmkaums) (4.4.2.3 UCO 14044)

4.4.3.1 Knaccndvmkaums pesynbTaToB aHanmsa 3anaca X1U3HeHHOro LyKna B Buae KaTeropuin Bo3aencTens

KpaTtkoe onucaHue knaccudukaumm pesynbtatoB NAXKL, B kaTeropusix BO3A4eNCTBUS NpeacTaBfieHo Ha pucyHke 8.
MN3-3a pa3nunyHbIX TUMNOB MOMy4aloLLMXCA pe3ynbTaToB aHanm3a XM3HEHHOTo LMKNa paccmaTtpuBaeMast knaccudukaums
He MoXeT ObITb NpeAcTaBneHa B BUAE KaTeEropuii BO3AENCTBUS 4O TEX MOP, NOKa NPUCYTCTBYET YBEPEHHOCTb B HANU4um
a[eKBaTHbIX XapaKTepUCTUYECKUX MoAEeNen N oakTopoB. ATn Moaenu 1 hakTopbl AaloT pesynbTaTbl MO NnokasaTento un
NPOVNMCTPMPOBAHbI B Mpodne 3HaYeHNI NokasaTensi.



PesynbTaTbl aHanW3a 3anaca »W3HeHHoro yukna

r

b;

K1z0nAUMA M OCaOEHWE YrNepoda
Tc = 0,70 hibd TOHH yrNEpOAE
Pc = 8,79hM TOHH yrNEpoga
Pf= 5,68 MM TOHH vrNEpOAE
Pl = 1,89 MM TOHH yTNEPOAE

YINepon, B BEGPOCEY NAPHMKOERE FE308

Ffc = 1,80 hiM TOHH ywINepo4a
Le = 2,11 MM TOHH wrNepoga

v

v

MaonAUKA M acakeH e yrhepoaa

FPanroasTMBHOE MaMydeHAS

v

v

XapaKkTepucTuieckHe HOAENH W
KO3 pULUHEHTEI
Ana To — moaent KeneExHa-BeHooda
Ina Fo — norucTideckne KpMELIe
Ona Pr— Hetro-Hy nedal peumiiuHr

XapakTepncTHYECKHE HOAENN K
Ko3pHUHEHTEI

hMogend ceankw US ERPA
MoTeHunan rnobansHoro notennenua PSS

v v

3HaueHue 3HaueHWUe
nokazarens nokazatensa

Mpodunb 3Ha4eHUA

nokazatenA

*—

PucyHok 8 - CxemaTtuyeckoe nsobpaxeHue pesynbtatoB NAXL|, NpnCBOEHHbLIX KaTeropmsim BO34ENCTBUS

4.4.4 PacueT 3Ha4YeHUIN NoKa3aTenen kateropuu (onpeaeneHue xapakrepuctuk) (4.4.2.4 UCO 14044)

4.4.4.1 O6wwme nonoxeHns

BbluncneHne nokasatenen karteropuv (xapaktepu3auus) BkndaeT B cebs npuBedeHne pesynbtatoB UMAXKL
(MWRIMOH TOHH yrrepoga B rof) K oblien eguHuue M3MEpeHWs C MOMOLLBI XapakTepUCTUYECKUX KOIMMPULMEHTOB,
MOMYYEHHbIX  COMMAacHO  XapaKTepUCTUYECKUM  Mogensm. YnpolweHHas Bepcus  HeobxoOMMbIX — pacyeTos,
CrpynnMpoBaHHbIX MO ABYM KaTeropusim BO3AEWCTBUS, NpuBeaeHa Hke B Tabnuvue 17, rae npeactaBneH UTor pacyeTos,
BeAYLUMX K 3Ha4YeHnAM nokasatenen. Pc - aTo yrnepon B roqoBOM MPOU3BOACTBE PasfUYHbIX MPOAYKTOB U3 APEBECUHbI,
TBepAon ApesBecuHbl 1 Bymaru. Pl - aTo yrnepoa, onpedeneHHbIi B 3aXOPOHEHMSAX TeX XKe BUAOB MPOAYKTOB 3a rogd, Pf -
3TO yrnepop B Tonnvee 13 Guomaccel NpoaykTa, NonyyYeHHbln 3a roq. MaTtpuua B Tabnuue 17 ykasbiBaeT Ha pesynbTathl
MAXL, xapakTtepuctuyeckme KOI(MOUUMEHTbI M 3HAYEHUS pe3ynbTaToB AN PasnU4YHbIX KaTeropui BO3AEWNCTBUS U
nokasaTenew.

4.4.4.1 N3onaums n ocaxgeHue yrnepoaa v HETTO-HyINb Ans Tonnvea u3 Guomacchl
T’c ykasblBaeT Ha poOCT HeTTo Guomaccehl yrnepoga B necy. Pf- aTo npoaykt ©uMomacchl Tonnmea, KOTOpbIA gaeT

HEeTTO-HYyINb. P’c oTHocuTCA K O6'beKTy XpaHeHua yrnepoaa. PasgeneHne caenaHo B COOTBETCTBUM C beHKLI,MOHaJ'IbeIM
Ha3Ha4YeHneM passfinyHbIX 1econpoayKToB.



4.4.4.2 Beibpochbl yrnepofa oT UCKONaemMoro Tonnvmea 1 MeTaHa 13 cBasok

Ffc oTHocuTca Kk BbIOpocam yrmepopa OT Mckonaemoro Tonnmea. L'C oTHocuTca K yrnepody, OLEHEeHHOMY Kak
nocTynarwLlLMin Ha cBanku u3 o6LLero KonmMyecTsa €XerogHoro Mpou3BOACTBa NlecomaTepuarnoB B KOMMaHuu. 3TOT
aneMeHT a3bl OnpefeneHuss XapaKTePUCTUK SBMNSIETCS CaMblM HEHAOEXHbIM B YacTW TOYHOCTM MOJYYEHHbIX
pe3ynbTaTtoB. Bbino npogenaHo MHOrO OMNbITOB, YTOObI NOBLICUTEL €ro HAOEeXHOCTb kak anst mogenn US EPA, Ttak u ana

6asbl gaHHbIX. [lomMumo gonu HeTTo-Hyns, npu BbicBoboxaeHun CO o BbloenseTcs AONsA MeTaHa, KoTopas ABnsaeTcs

YacTblo KaTeropun BO3AEeNCTBUSA paguaLMoHHOro Nporpesa. XapakrepucTmiyeckue Moaenu n koadduumenTsl - ato IPCC
n US EPA.

1)

Tabnuua 17 - Pac4yeT 3Ha4YeHUn nokasaTenemn

1)

yrnepoaa, kotopas BbibpoweHa kak CO 2 unu CH 4 Ha nNpoTsxKeHW CylecTBOBaHMA cBarnku. /13BecTHO, 4To Moaenb

Tabrnvua 17, nocnefgHsis KOMoHKa, nocnefHui psga. Mogenb cBanky uaeHTUUUMPYET OO0  OCaXOEHHOro

HY>X0AeTCs B YCOBEPLUEHCTBOBAHUN.

Mokasatenb LCIA Pesynbtat LCI B | XapakTepucTtunyeckue 3HauyeHue nokasartenen 8 MM
MM ToHHax KO3 pULMNEHTbI TOHHaxX 3KBMBANeHTHOro yrrepoaa
yrnepoaa

Tc 0,70 1,70x0,75 0,89
Pf 5,68 HeTTo-Hynb 0,00
Pc 9,23 PasHoe (cM. Huxke) 1,39

[epeBsHHbIE NaHenu: 3,56 0,81

Ons goma Ha ogHy 1,44 0,25 0,36

CEMBbIO;

MHOroCceMemnHoro goma; 1,07 0,20 0,24

coaepxxanHus/ 0,70 0,15 0,11

YIYYLLEHWS XUNULLA;

HEXMNOro NnoMeLleHns 0,36 0,27 0,10

Jlecomatepuansi: 1,80 0,39

Ona goma Ha ogHy 0,54 0,25 0,13

CEeMbIO;

MHOrocemMenHoro Joma; 0,54 0,20 0,11

CopepxaHue/ 0,36 0,15 0,05

ynyyileHve

HEXWI0ro nomMeLleHns 0,36207 0,27 0,10

Bymara ansa nevatu n 1,80 0,10 0,09

nucbma

Opyrve Buapl 0,05 0,10

6ymarn/kapToH

Ffc (uckonaemble 1,80 1,00 1,80

TOonnMBa)




L’c (ceanka mycopa) 2,114 21,0 v gpyrve a)

1,30

Mpumeyanue - Kpome koadpdpuumenta 7,7, ana nepesoaa yrnepoaa metaHa B CO 7, NpUMEHA0TCA 1
Apyrue nepesofHble Ko duLUmMeHTsl ncnonb3dyemslie B mogenu US EPA.

a
) Tabnuua 17, KonoHka akBMBaneHToB yrnepoga. Tabnuua ocHOBaHa Ha KONMUYeCTBe yrrepoaa B
pasnuuHbIX NOTOKax, KOTOPbIN ONA MeTaHa MpUBEAET K XapaKTepucTudeckomy koadpduumeHTy 7,7 Kr

CO 2-C/kr CH 4-C. MpumeHaeMbIn xapakTepucTuiecknin koadduuneHt 21 aencTeuTeneH Ana metaHa
6e3 JOoNONHUTENBHON OYMCTKU. PasHuua yuTteHa.

4.4.4.3 Npodunb 3Ha4YeHUn nokasaTenen BO3LeNCTBUA

B Tabnuue 18 oTpakeHbl KOMMOHEHTbI Npodunsa 3HaveHnn nokadatenen OBXKL. 3HayeHus ana Kaxaow kateropun
BO3AENCTBUSA NPOUNIIOCTPUPOBAHBI C TOYEK 3PEHNS MHTEPECOB KOMMaHUM U 0COBEHHOCTEN CUCTEMBI NTECHBIX NMPOOYKTOB,
41O YyAO6HO No ABYM nNpuunHam. Bo-nepsbix, B OLEHKE YMCTOrO POCcTa yrrnepoaa, U30MpoBaHHOIO B NECHbIX YroAbsAX, Ha
KOMMaHuio nNpuxoauTcsa Tonbko 25%. B nccnepoBaHnm cuntaeTcs, YTo ocTanbHble 75% NOCTaBOK ApPeBECHOro BOMOKHA
oT Hebonbluux depm u Opyrnx OOBLEKTOB OTpaaroT aHanormyHbI YUCTbIA POCT yrnepoga B cpedHeM. [onylieHne
cormacyetcs C TeHOEeHUMeWh pe3ynbTaTtoB perMoHasibHbIX aHanu3oB 3anacoB, MPOBEAEHHbIX [OCYyAapCTBOM W
denepanbHbIMW areHTCcTBamn. BTopas npuyvHa 3akniovaeTcs B TOM, YTO BbICBOOOXAEHMA MeTaHa M3 MyHULMNanbHbIX
CBaroK - 3TO YacCTb CUCTEMbI CYLLIECTBOBaHNS NECHbLIX NPOAYKTOB, a8 HE KOMMaHUMN.

EOouHMubl 9KBMBaAnNEHTOB yrnepoAa Ans paccMaTpuBaeMbiX pes3ynbTaToB SBMAAKTCA AOMONHUTENbHBbIMU, MOCKOMbKY
3KBMBAreEHTbl yrrnepoda B HEKOTOpbIX Npeobpa3oBaHUsAX Obinu NPUHATLI COBMECTUMbIMU. [Mpu OLEeHKe 3KBMBaneHTa
yrnepofa [Ansi XpaHeHWs B OCaXOEHWUSIX MPOAYKLUOHHOW CUCTEMbI B MOLENWU NOTMCTUYECKOW KPUBOW YYWUTbIBaNcs
100-netHuin nepuod. AHanormyHo Mmopene IPCC pansi npeobpas3oBaHus MeTaHa B 3KBMBaNeHTbl yrrnepoaa Obina
ocHoBaHa Ha nepuoge B 100 net. B HekoTopbix uccnepoBaHusax ans IPCC mogenn Gepetca 500-neTHuin nepuog
BpemeHun. Takol noaxod CHWXaeT 3Ha4YeHUs 3KBUBANEHTOB yrnepoga (And metaHa koaddwuumeHT bypeTt paBeH 12
BmecTo 21 ea.). Ecnn ans mogenun ocaxpeHus npogykta ucnonb3ytotca 50, a He 100 neT, onMTENbHOCTb XpaHeHUs
yrnepoga 6yget 6onblue. 3T coobpaxeHns BaxHbl ANA NONyYeHUs 4OCTOBEPHOCTM 3HAYEHWN.

Tabnuua 18 - Mpodune OBXL (Ha dyHKuMoHanbHyto eanHndy (FU))

Kateropus Bosgewcteums 3HayeHve nokasatenen
Komnanus MpoaykunoHHasa cuctema
MM TOHH Ha MM TOHH Ha
9KBMBAnNeHTa | (PYHKUMOHAmNbHY | 3KBMBANeHTa | (PYHKLMOHAmNbHYH
yrnepopaa eavHuly yrnepoaa eanHuLy
PaavaunoHHbIn nporpes
BbiGpockl nponssoacTea 1,80 0,195 1,80 0,195
Caanka (meTaH) 1,30 0,141
M3onsums u ocaxaeHve
yrnepopna
Nec -0,88 -0,095 -3,562 -0,381
OcaxaeHHbI NpoAayKT -1,39 -0,15 -1,39 -0,15
PesynbTat -0,47 -0,052 -1,81 -0,196

4.4.5 MNpepBapnTenbHbIN aHanN13 U BbIBOAbI




PykoBoACTBO KOMMaHMM paccMOTpeno pesynbTaTbl, OTBevawlwue 3ajadam, peanuaylole uenu WUCCrnegoBaHus.
BblBoAbl W pelleHus, K KOTOpbIM NPWBENO WccneaoBaHue, SABNATCA KoHduaeHUManbHbIMKU. BrepBble Bonpocsl
M30MSILMM yrrepoda U ero XpaHeHusl B ocaxaeHun Obinu noctaeneHbl B koHTekcTe OBXKL. MonyyeHHble pesynbTaTbl
JalT BO3MOXHOCTb MPOHMKHYTb B CYTb BOMPOCOB, KACalOLMXCS YUCTbIX BbIOPOCOB MAapPHUKOBLIX ra3oB, KpeauToB,
GyayLLuero NPou3BOACTBA U POSM NULL, 3a4eMCTBOBaHHbIX B NPOAYKLMOHHOM Lienouke.

Mpoune cooGpakeHUsi KacalTCs Npasun NPOBEPKM AOCTOBEPHOCTM M pacnpederieHnss YUCTOro pocta W3onsAuum
yrriepoga no Menkum 3eMnesnageHnsam 1 BelbpocamM OT CBasiok.

B NpuWHATBIX YCNOBMAX WCCNEAOBaHUS 4YMCTbIM MNpocurnb Mokasan no3uTMBHLIM HGanaHc (ocaxaeHue u ynuctas
M30MAUMA OTMEHEHbl WM YrydlleHbl MO TEnnUYHbIM ra3am). YCroBuUS MOryT CaMOrMpoM3BONIbHO M3MeHUTbCH 6e3
[OCTaTOYHbIX OCHOBaHMWI. [Mony4eHHble pe3ynbTaTbhl NOAYEPKUBAIOT MO3UTUBHBIA BKMNAaZ YCTOMYMBOrO KOMMEPYECKOro
NIeCHOr0 XO03sINCTBA C WCMONb30BaHMEM JIECHbIX MPOAYKTOB U 6uomacchl. Takum >xe o6pa3oM uMcnonb3oBaHue
uckonaembix TOMNMB HapywaeT ©GanaHc, a ucnonb3oBaHMe 6momMaccbl MOXET MNOMOYb €ro BOCCTAHOBUT.
HeobxoouMOCTb COOTBETCTBYHOLLErO MNPOEKTUPOBAHUSA U CTPOUTENbLCTBA FOPOACKUX CBanNoK MpPeaCcTaBnaAeTcs Takke
OY€eHb BaXXHOW, XOTSI U HE CBsi3aHa C KOMMaHWEeN.

4.5 MNMpumep 4. OueHKa NokasaTenemn KaTeropum B KOHEYHOM OO BLEKTe

4.5.1 KpaTtkumn 0630p

Llenbio HuxKecnegylowero npumepa sBnAeTcA UNMCTpauus BO3MOXHOCTb MCMOMNb30BaHUS Moka3aTenemn kateropuu
Ha ypOBHE KOHEYHOro obbekTa Ans BHYTPEHHMX Lierniei TONbKO Ha yyacTke ycoBepLUeHCTBOBaHMSA npogykumun. Hanbonee
Ba)XHOM MpPWYMHON BblIOOpa nokasaTens KaTeropum Ha YPOBHE KOHEYHOro oObekTa SBMNSAeTCs BbICOKas CTeneHb
9KONOrM4YecKoro COOTBETCTBUSA, KOTOPOe AenaeT UHTepnpeTaumio 1 B3BELLUUMBAHWE OTHOCUTENBHO NErkMMU No CPaBHEHUIO
C nokasaTensiMu, BblbpaHHbIMKM nobnusoct ot pesynbtatoB WAXKL. CnegcteBueM MOAENMpOBaHWSA Ha YpOBHe
KOHe4HOro obbekTa SIBNseTCcs To, YTO CMOAENMPOBAH BECb JKOMOTMYECKUN MexaHusaM mexay pesynbtatamu NAXL un
KOHEYHOM OOBEeKTOM. 3TO MOXeT MPMBECTU K MOSIBIEHWIO 3HAYMTENbHOW HeonpederieHHOCTM M K HeobGXoauMmocTu
BBeAeHUs B pesynbTaTtbl Gonbluero Habopa 3Ha4YeHWi, YTO yMeHbLuaeT 4ucno HeonpegeneHHocTen. O4YeBMOHO, YTO
Mexay 3Ha4eHUAMU HeonpeaeneHHOCTAMMY CyLLeCTByeT KOMNPOMUCC N €CTb BO3MOXHOCTb BbiGopa.

Mpumep ocHoBaH Ha wMccrnedoBaHWM, BbIMOMIHEHHOM MO MOPYYeHWt0 npaBuTenbcTBa HuaepnaHaos. ViccnegosaHue
npegHasHayeHo Ans pas3paboTkM MeTOAOoNorMM, KOTOpYH CMOryT MCMonb3oBaTb M Apyrve npoekTupoBwuku. Bonee
paHHWe WCccrefoBaHUsl Mokasanu, YTO MPOEKTUPOBLUMKAM BbIFOAHO MMETb eAuHble MokasaTenu Ans maTtepvana unm

1)

npouecca, npeacTasnstowme obLLyo 3KOSorMyYeckyto Harpysky. Llenb pacyeTa eamHbix nokasaTesnei ™ 3aknoyaeTtcs B
(bOPMUPOBaHMIN NErKOTO B MCMOMb30BaHUM MHCTPYMEHTa Ans MPOEKTUPOBLUMKOB MPOAYKUMU MPU  KaKOao4HEBHOM
NPUHATUN MPOEKTHLIX peLUeHWi (BHYTPEeHHee MpUMEHEHWE) M MpuU paspaboTKe CMOXHbLIX W3OeNWMn CO MHOTUMMU
KOMMOHEeHTaMu 1 MaTepuanamu.

b B 4.1 1ISO 14040:2006 paccmatpuatoTcsa npuHumnsl OXL,.

Takow eguHbIi nNokasaternb MOXeT OblTb MONyYeH TONbKO MPY UCMONb30BaHWU Kakon-nmbo onpegeneHHon opMbl
oueHku. [aHHbI NpyMep He OonucbiBaeT Npoueaypy HopManmsauuMum M OUEHKW, HO dhoKycuMpyeTcs Ha paspaboTke
nokasartenemn kaTteropum Bo3gencTeusa B6In3m KoHe4YHoro o6bekTa. Mcnonb3dyemas MeTogosnornsi NoMHOCTBI ONMcaHa B
[30].

MpoekT, M3 kKOTOpOro B3AT 3TOT npuMmep, okycupyeTca Ha cuTyaumm B EBpone, akonorvyeckve npouecchl
cMoZenupoBaHbl Tak, 6yaTto Bce BbIOpOCHI NpoucxoaaT Tonbko B EBpone. OgHako MOXHO paspaboTtaTtb mMeTod v ans
aHanuMsa cuTyauuMuM B OpYruxX perMoHax, HO B 3TOM cCriydae npuaeTcd BKAYaTb WHble KaTeropun Bosgenctsud. B
paccmaTpuBaemMoM rnpuMepe HET KOHKPETHOM MPOAYKLUMOHHOM cucTeMbl. BMecTo 3Toro uenbto aenaetca hopmuposaHme
nokasarenen Ans OONbLIMHCTBA OObLIMHO MCMONMb3yEMbIX MaTepuanoB M npoueccoB. KomnaHuu, BKMOYEHHblIE B
paccmaTpuBaeMbIi MPOEKT, 3aHMMalTCA MOMyYEeHNEM MNPOAYKUUN HEe CerbCKOXO3SANCTBEHHOrO MPOMCXOXOEHUS, Takon
KaKk MeTannbl, nrnactmaccbl U cTekno. B 6GonblMHCTBE CrydYaeB 3KOMOMMYECKMIn aHanvM3 npoayKuuMm obHapyxuBaeT
BaXXHbI BKNaz a3kl UCNoNb3oBaHusl, 0COBEHHO B TOM, YTO KacaeTcs aHepronoTpebneHus.

lMokasaTenb kaTeropum BO3LENCTBUS, BblOpaHHbI ANA  uAACTpauMM npouecca, npeactaBnsetr cobow
WoHM3MpytoLee usnyvexue. Npumep ucnonb3oBaH ANA AeMOHCTpauUMM TOrO, Kak nepeyeHb pes3ynbTaToB aHanvaa
3arnacoB (B 3TOM cny4yae BblpaxeHHbIXx B Oekkepensx (Bk)) npeobpasyetcs B nmokasatenb KaTeropum BO3LOENCTBUS,
BbIPaXXEHHbIV B yTpayeHHbIx rogax *u3nu (YLL). PesynbtaTel aHanu3a 3anacos B Tabnuue 19 [31] B3ATbl U3 AaHHbLIX ANs



CpeHeeBpONenNckoro NOTpeGneHNst aNeKTPOIHEPTUN.

4.5.1.1 KoHuenuus nokasatenew kateropun (4.4.2.1 UCO 14044)

C y4yeTOM MOCTaBMEHHOW Lenu ucrnonb3yembln noaxond okycupyeTcs Ha obecnedeHun uHcbopmauum ans dasbl
B3BELUMBAHUSA MOMYYEHHbIX pe3ynbTaToB; B [OAHHOM Cry4ae OLEHKM COBETOM 3KCnepToB. JTO COCPEeAOTOYEHWe
BHUMaHMWSA Ha KOHKPETHON Lienn nMeeT BaxKHble NocneAcTBma Ansa cnocoba BeinonHeHus npoueaypbl OBXLU;:

- NoKa3aTtenn Kateropumu Bbl6paHbI Ha YpPOBHE KOHEYHbIX 006beKToB (T.e., npencrtaBneH nogxond CTOYKU 3peHUuA
HaHOCMMOIo yLuep6a), B CBA3M C 4YeM NnoKasaTesnin Kateropuu npmo6peTar0T BbICOKYK) 3KOJIOrMY4ECKYyHd 3Ha4YMMOCTb U
OTHOCUTESIbHO NEerkn ana BoCnpuAaTuAa akcneptTamu,

- KONMMYeCTBO 3KOMormyeckux npobnem, nepefaHHbIX Ha PacCMOTPEHWE aKchepTam, COKpalleHO. JTO AOCTUIHYTO
nytem pasbueHus kateropuii BO3LEWCTBUS Ha rpynnbl Takum obpasom, 4Tobbl OHWM UMENnU WAEHTUYHbIE eOuHULbI;
HanpvmMep, nokasaTenu KaTeropmm MOHN3NPYIOLLEro N3NYYeHNs N KaHLEepOoreHHbIX 3deKkToB BbipaXKeHbl OAMHAKOBO: Kak
HeraTMBHOE BO3[eNCTBMNE Ha 300pOBbE YeroBeka.

CoBOKynHbIV 3cpdeKkT 3TMX NOAXOAOB MoKa3aH Ha pucyHke 9. PaspaboTaHbl 11 nokasatenew kaTeropum Tak, YToObI
OHM MOrnKM ObiTb BbIpaXXeHbl OOHOM M3 Tpex obwux eauHuy,. Tpu eauHWLbl BbiOpaHbl NSt OTPaXKEHUst KONMOrMYECKNX
npo6nem Ha ypoBHE KOHEYHOro obbekTa.



ICTOWEHWE MCKONAEMOro TOMMWBa (BLIPaKEHD KaK
MINMLWIHAA aHeprna MK

Pecypchl

I

HETEII.I.I,EHHE MWHEDANOB {BHpE}I{EHD Kak W3NKMWHAA
JHeprMA MOX)

JEMNENONL306aHWE (BipakeHo kak PDF x MZ % roa)

KayecTBO
OricneHue (Bbipakedo Kak PDF x e X rog) 3KOCUCTEMBl
ZJKOTOKCMYHOCTE (BelpaweHo kak PDF x M° X rog)
ameHeHWE KNMMaTa (BelpakeHo kak YLL » DLY)
MCTOWEHME 030HOBOMD CNOA (BeIpaXeHo Kak YLL 1 DLY)
KaHLeporeHHbIe BELECTEa (BLIPAXEHD KaK YLL u DLY) 3a0poBbe
yaiogeka
PecnupaTopHble 3thtekTol (OpraHueckle) (BbipaKeHD (BbIp@KeHo KaK
KaK YLL W DLY) DALY)

PecnUMpaTopHbIe 3thheKTHl (HROPraHMeCKUE)
(BbipakeHo kak YLL u DLY)

VIDHM3MPYIOLLEE M3MMySEHWE (BEIp@KEHO KaKk YLL M DLY)

Mpumeyarme - MNMpoueaypa B3BeLWMBAHUA HE BKIIOYEHA B AaHHbIV NpUMep.

PucyHok 9 - CxemaTnuyeckoe npeacTaBreHne nokasaTenemn kKateropuii BO3AENCTBUSE U TECHOTbI MX CBA3EN C KOHEYHbIMM
ob6bekTamu

OTOT Npumep KacaeTcsi TOMbKO 340pPOBbs YeroBeka. Bo3geicTema Ha 300poBbe YenoBeka yCTaHaBnMBaeTCs ABYMS
ctyneHsimu. lNMepBasi CTyneHb - xapakTepuctTudeckas. [1na pasnuyHbixX KaTeropuii BO3AENCTBUS, BNUSIIOLLMX HA 300POBbE
yenoBeka, 3HayeHus nokasaTtens BblpaxeHbl YLL (cm. Bbiwe) m DLY (rogbl Xu3HW, NOTEpsiHHble MO GonesHu).
CrnenylowmmM waroM siBNsieTcs cBeAeHne pasnnyHbix 6onesHen nnm npexgeBpeMeHHoON CMepTU B €4MHbIVA NokasaTterb,
KOTOPbIV BblpaXaeT yuwepb B rogax XnsHKU, NOTEPSIHHLIX MO 60ne3Hn. ATO MOXHO caenaTb, TONbKO eCrn IKONormdeckme
MOLENN KaTeropuin BO3AENCTBUS, OTHOCSLLMXCS K 300POBbIO YerioBeka, BKIHOYAT B cebs aHanus npeobpas3oBaHus
BO34ENCTBUMA (KOHEYHbIN pes3ynbTaT) M MNOOBEPXKEHHOCTM onacHocTW, a Takke aHanu3 YLL wn DLY pana Bcex
COOTBETCTBYIOLUMX TUMOB OonesHein. Takoe npeobpasoBavve YLL n DLY B DALY noppasymeBaeT npoueanypy
B3BELUMBAHUSI Pa3fuyHbIX TUNOB GONe3HeN N NpexaeBpPEMEHHbIE CMEPTMU.

BTopoii cTyneHbio npoueaypbl, NMPUMEHSIEMOM B 3TOM MpUMepe, SIBNSIETCS CBeAEeHWe pasfMYHbIX pPes3ynbTaToB,
KacaroLLMXCs pecypcoB, KayecTBa 9KOCUCTEM W 3[0POBbS YeNloBeKa B €AMHbIA MokasaTesb, Kak ykasaHo B MOAMYHKTe



4.5.1 HacTosILero cTaHgapTa. dTa BTopasi CTyneHb npeacTasnsieT coGom npoueaypy B3BeLUMBaHNUS U He UCTONb3YeTCs B
npumepe.

lMpvBeAeHHbIN npumep BKMIOYAET TOMbKO XapaKTePUCTUYECKYID CTyMeHb, Kacawllylocs ycTaHoeneHus YLL wu
hoKyCMpyIOLLYylOCSt Ha MokasaTene KaTteropuu "noHusupytowee wusnydenune". EgumHumubl (YLL) He oxBaTtbiBaloT Bce
acnekTbl 300poBbs 4YenoBeka. B 4vacTtHocTu, He BkntoyeHbl DLY. HegoctaTkom xapaktepuctudeckoro nogxoga kK
BO3[ENCTBMAM Ha 300pPOBbE YenoBeka ABMSETCA OTCYTCTBME MpoLeAypbl B3BELUMBaAHNSA pe3ynbTaToB, KOTopas onucaHa
B [30].

4.5.2 BbiGop KaTeropuii Bo3gencTBus, nokasarternen kKateropum u xapakrepuctuyeckux mogenen (4.4.2.2 UCO
14044)

4.5.2.1 Bbibop kaTeropuii BO3gencTems

B aTtom nprvmepe BbIGOp kaTeropuin BO3AENCTBUSA OCHOBAH Ha CreayroLmMx COObpaxeHusiX:

- KaTeropmsi BO3OencTBua AOIMKHA NpeacTaBnATb cobon peanbHy aKkonornyeckyto npobnemy B EBpone. 310 3HaumT,
YTO OHa BHOCWT CYLLUECTBEHHbIA BKMag B Npobrembl, CBA3aHHbIE C TPEMs rpynnamMu KOHe4HbIX oObekToB. Hambonee
BaXXHble AaHHble Obiny nonyyeHsl oT EBponerickoro AreHTCTBa No OKpYyXXatoLLen cpeae;

- KaTteropuvm BO3OEWNCTBUSA BblIOMpalOTCA TakMm o6pas3om, 4YTOObl OHM ObiNnM  OOCTAaTOMHO [OeTanvn3vMpoBaHbl,
cornacoBaHbl U ogHopogHbl. K npumepy, B paccMOTpeHue BXOAWUT pasgeneHve "3gopoBbe yenoBeka' Ha Takue
kateropuun, kak KaHueporeHHble addpektbl, PecnupaTopHble addekTbl HeopraHnyeckux BellecTB M PecnupatopHble
3hbdekTbl OpraHM4ecKrx BELLECTB (YacTo YNOMUHAEMbIE KaK NIETHUI CMOT).

[ns npouenypsbl B Lienom onpeaeneHsl 11 nokasatenen kateropuii Bo3genctamsa (cM. pucyHok 9). K coxaneHnuto, He
BCE KaTeropmv, CUUTalLLMECS 3HAYUMbIMK, YXKe MpeBpalleHbl B pabouve. Hambonee BaxHbIMKM MNpencTaBnsalTCs
cneayoLme oTCyTCTBYHOLIME 3BEHbSA MEeXOY KaTeropmsmMm n KOHeYHbIMU OObeKTaMu:

- ywep6b 300poBbI0 YenoBeka u3-3a Wwyma (0cobeHHO TPaHCNOPTHOMO ABUXKEHNUS);

- yXyaLweHune Ka4ecTtBa 3KOCUCTEMbI N3-3a USMEHEHNA KnNMMaTa U NOBbILLEHUA UF-VI3J'IyLIeHVIF|.

,El,pyrme 3BEeHbA MOXHO CYMTaTb BECbMa HeonpeaerneHHbIMU, 0COOEHHO B YacTu cBsi3eNn Mexny usmMeHeHunem Knmmarta
M noKasaTendamMun 300opoBbA.

MpencTtaenerHble B Tabnuue 19 BbIGPOCH CUMTaIOTCS NPUHaAANEXaLlMMm KaTeropMm NOHN3UPYIOLLLETO U3NYyYeHNs.

Tabnuvua 19 - Pesynbtathl WAXKL, NSt OHU3MPYIOLWEro U3nyyYeHns

MN3oTon Bnok PesynbTtatbl MAXLL,
Bk (6ekkepensix)
Cs-137 Boaa 1,42
Rn-222 Bosayx 1770
C-14 Boagyx 1,85
Co-60 Bopa 0,67
Cs-134 Booa 0,155
Kr-85 Bosayx 113000
Ra-226 Bopaa 55,7
H-3 Booa 4540
1-129 Bosayx 0,00656




4.5.2.1.1 OBecneyeHne cornacoBaHHOCTU MeXAy KaTeropusMu Bo3AencTBUS, Lienbio U 06nacTbio UccrneaoBaHus

B HacTosilem npumepe B3BelUMBaHWE OTCYTCTBYET, W pe3ynbTaTbl NPeACTaBreHbl €AVHbIMK MoKasaTensmu.
MpepnonaraeTcs, YTO eQuHbIE NOKa3aTeNu BbIpaXatoT Harpy3Kky Ha "OKpyXalLLyro cpefy"”, Kak OHa MOHUMAETCS LLUMPOKOW
0o0LecTBEHHOCTBIO (M KNMEeHTaMu  3aJeWCTBOBaHHbIX KOMMNaHuin). B nepBu4yHOM MeETOAONMOrMYeckom oT4yeTe
"okpyxatowas cpega" M CBsA3b C KOHEYHbIMM TOYKaMu onpegeneHsl fBHO. [Mockonbky pesynbTaTtel Ana YLL npsamo
BNUAIOT Ha pa3paboTKy eanHbIX NoKasaTenein, BbIGop nokasatenen kateropmMm cornacyeTcs ¢ Lenbio nccrieqoBaHus.

B kayecTtBe VICXO}J,HOVI TOYKM UCNOJ1b30BAHbI 3KOJ10rM4yeckue I'IpO6J'IeMbI, KaK OHW NMPOABNAIOTCA B EBpone (CM. PUCYHOK
9).

4.5.2.1.2 Uenb nccnegosanua OXL| n ero ncnonssoaHve npun naeHTUduKaumm Lenesbix ayantopun

Llenb pacuyeTa eguHbIX nokasaTeneit COCTOUT B 0GecnevyeHnn npocToro B MUCMOMb30BaHUM UHCTPYMEHTa B MOMOLLb
€XEeQHEBHOMY TMPUHATUIO PELUEHUA MNPOEKTUPOBLLMKAMU CIIOXKHOW npoAykumuu. PacyeT npegHasHayeH TOMbko Ans
BHYTPEHHEro NpUMeHeHUs (CM. Takke CHOCKy 6).

4.5.2.1.3 PaccmoTpeHne yHKUMIA, rpaHunL, U TUMNOoBbIX npoueccoB cuctembl MAXKL

BaxxHbIM 1 cO3HATEmNbHBIM OrpaHUYEHNEM 3TOrO MpUMepa SIBNAETCS AOMyLeHWe TOro, YTo BbIGPOCHI MPOMCXOAAT B
EBpone. VcknoyeHne cocTaBnsioT BbIOPOCHI, CBA3aHHbIE C U3MEHEHMEM KIMMaTa, MCTOLLEHUMEM O30HOBOrO Crosi u
HEKOTOPbIMW CTOMKMMMW KaHLLEPOrEHHbIMWU N PaAMOaKTMBHBIMU BELLECTBAMMU; ANl 3TUX BbIOPOCOB MECTO UX MOSIBNEHMUS HE
umeeT 3HauyeHus. bes Takoro ponyuieHus 6bino Gbl HEBO3MOXHO cAenaTb 3Hayumble pacyeTbl nNpeobpas3oBaHui
HeraTMBHbIX BO34ENCTBUI U NOABEPXKEHHOCTN OKPYXKatoLLen cpeabl 0MacHOCTU (CM. Takke unntoctpaumm B 4.4.2.2.1 NCO
14044).

4.5.2.1.4 NpeHTndmkauusa obLero Komnnekca 3Konormyeckmx npodnem, cBa3aHHbIX C NPOAYKLUNOHHON CUCTEMOW

KnioueBbiMM npobrnemamn B STOM MpuMepe SABMSOTCS HeraTMBHble BO3AENCTBUS Ha OKPYXKaloLyl cpedy npu
npeobpa3oBaHUM 3HEPTUW, CBA3AHHOM C OObIYHBIMKW BbIOPOCAMM WOHU3MPYIOLMX BELLECTB U3 LMKIOB MOMyyYeHue
sifepHoro Tonnuea.

4.5.2.1.5 Bblbop kaTeropuii BO34encTBus

[ns aToro npumepa BbiOpaHa kaTeropus BO3AENCTBUS "MOHM3NPYIOLLIEE N3nydeHne".

4.5.2.2 OnncaHue 3KosIorM4eckoro MexaHuama ansi kateropum Bo3gencTeus

BblGop nokasaTteneln kateropuum Ha ypoBHe KOHeYHOro obbekTa npepnorfiaraeT HanmMuMe HeKOoTOpbIX creumanbHbIX
TpeboBaHuii K BblIGOpPY 3KoMorMyeckoro MexaHusma. O6liee onucaHuWe 3KONOrMYeckoro MexaHuaMa HeraTUMBHOIO
BO3[EMCTBMS BLIOPOCOB Ha OKPYXXAOLLYIO CPeay B 3TOM Crydae BKIIOYaeT CreayoLune warm:

- npeobpasoBaHue BLIOPOCOB AOMKHO ObITb NpeaBapuTENbHO CMOAENUPOBAHO, Tak Kak yuiep6, kak npaBuno, Bbi3BaH
He OOWKMM KONMMYeCTBOM BbIOPOCOB, @ KOHLEeHTpauven BellecTBa. KOHKPETHY TPyAHOCTb BbI3biBA€T TOT akT, 4yTo
NAXL| He onpegenseT ckopocTh NOTOKa, kKoTopast 0ObIMHO BXOAUT B MoAerb npeobpa3oBaHns. PesynbTaTom 3Toro Lwara
ABNAeTCA BpPeMeHHoe (YCMOBHOE) W3MEHEeHMEe KOHLEHTpauuuM Ha onpefeneHHoi nnowagwn bnarogapst HarpyxeHuto
Maccou BeLlecTBa, yCTaHoBMeHHoM B pesynbTtatax MAXKL;

- criegylowuM WaroM SBMSETCA pacyeT MOABEPXKEHHOCTM mMoge HeraTMBHOMY BO3[AENCTBUIO KOHLIEHTpauum
3arpA3HeHUn Ha OaHHOW Nnowaan 3a HEeKOTOpbIA NMepuoa BpeMEHW. YUMUTLIBAOTCA M OLEHKW MIOTHOCTM HacerneHus,
KOTOpOe, Kak npeanonaraeTcs, UCMbITaeT HeraTuBHOE BO3AEWNCTBNE;

- YTO KacaeTcsi 340pOBbS 4YenoBeka, TO MeAMUMHCKas cTaTucTuka chopMupyeT OCHOBY Ans yBA3KM hakToB C
nosiBneHns 6onesHen ¢ TakMMM AaHHBIMW, Kak BO3pacT noden B Hayane 60onesHu, cpefHsis NpoAoHKMTENbHOCTb KU3HM
U CMepPTHOCTb;

- atphekThl, yka3aHHbIE B TpeX NpeablayLLmMX No3numsx, npeobpasytotcs B 3 deKT Ha ypoBHE KOHEYHOro obbekTa.

B Tabnuue 20 [eMOHCTpMpYeTCsa pacyeT XapaKTepuUCcTUYeckux (aKkTopoB Ans  KaTeropum BO3LAENCTBUSA



MNOHN3NPYOLLEro N3nyvyeHua.

Tabnuua 20 - KpaTknih 0630p 3KONOrMYeCckoro MexaHn3ama pagnmoakTuBHbIX BbIGpocoB [33]

Phase of the Model

Phase of the mechanism

Units

Inventory Analysis

Radiation releases

Becquers| Bag;
BgFU!

¥

Fate Analysis

Transport dispersion and deposition
Contamination in environment

Bykg, Bg/l, Bgm®, Bg'm

Exposure Analysis

Standard characteristics of people
Inhalation, consumption of food and water
Absorbed Dose
Effective and Average Individual Dose
Collective Dose

M3, Kg, |
Gray, 1Gy=1 Jkg
Sievert Sv
Man Sievert
MansSy

Effact Analysis

Dose response relationship

Fatal non fatal cancer severe hereditary effects

MNumber of cagses
{ man.Sv

Damage Analysis

Years of Life Lost Disability Life Years(Endpoing

¥LL, DLY
Fatal for cancer

®dasza mogenu ®a3za mexaHu3ama EanHnubl
AHanun3 3anacos PagunoakTtnBHble BbIGPOCHI bk
Bk/PE

AHanus npeobpasoBaHum

MepeHoc, paccesHne u ocaxaeHue

3arpsisHeHve okpyxatoLien cpeqpl

Bx/kr, Bk/n, EK/MZ, BKIM3

AHanua nogsepXeHHOCTU

CraHgapTHble NapameTpbl Nogen

BaobixaHue, noTpebnexHve nuwm 1 Boapl
[MornowieHHasa gosa

OdbdekTmBHanA 1 cpeaHasa nHamBuayanbHas
Josa

KonnektueHasa nosa

3

M™ KM, N
rpen (1 Tp=1 Ox/kr)
3uBepT (3B)

Yen.3uBepT

Yen.38

AHanua achdekTa

3aB1CcUMOCTL go3a/peakumst

daTanbHbI UCXOA, He haTanbHbIV pak,
cepbes3Hble HacneacTBeHHbIe 3hEKThI

Yucno cny4vaes/yen.3s

AHanus yuiepba

MoTepsiHHbIE NO GONE3HN roAbl KU3HK,
(kOHEYHbI 0BBEKT)

YLL, DLY




daTanbHoO Ans paka

Mpumeuanme - Mocneayowas npoueaypa BKIOYaeT Lkany B3BewnBaHns 6onesren, pacyet (DALY) Ha 6ase aToro
B3BeLLMBaHMWSA, NocneayLme npoueaypbl B3BeLUMBaHNS HEraTUBHbIX BO3AENCTBUMA HA PECYPCbI, KA4ECTBO 9KOCUCTEMbI U
300pOBbE Yenoseka. AT NocrnegHue Wwaru, Kak ynoMuHanochb, He BKMOYEHbI B NpUMep.

4.5.2.3 Bblibop nHamkaTtopoB

4.5.2.3.1 VipeHTudrkaumsa BO3MOXHbIX Noka3aTenemn kateropmm

[ns noHnsmpyowero mnsnydeHns v Ans Apyrux Kateropun HeraTMBHbBIX BO3AENCTBUN, CBSA3AHHBLIX CO 340POBLEM
yenoseka, YLL wucnomnb3yeTca kak nokasatenb Kateropum B 3TOM npumepe. HekoTopble Apyrve onpegeneHvs
nokasaTens KaTeropmm BO3MOXHbI HA YPOBHE KOHEYHOro obbekTa. [ina 300poBbs YeroBeka nokasaTenm XecTko CBSA3aHbl
¢ DLY, T.e. cO CpeAHMM KOMM4YeCTBOM INeT, KOrAa YenoBeK XMBET C MOMYyYEeHHOW Wu3-3a HeraTVBHbIX BO34ENCTBUN
3arpsisHuTenen 6onesHbio.

4.5.2.3.2 O630op TpeboBaHMIn 1 KpUTEPMEB AN NokasaTens kaTeropumn

3TomMy npumepy Haubonee COOTBETCTBYIOT cnegyowme TpeboBaHus u Kputepuu (BHOBb MCMNOMb3yeTca npumep
BMMSHWSA Ha 340POBbE YernoBeka):

a) nokasaTteslb cneayet NpuMeHATb KO BCeM KaTeropuam HeratTuBHOro BO34EeNCTBUA Ha 340POBbE YENOBEKA,;

b) HeraTuBHble BO3OENCTBMA Ha 300pPOBbE YenoBeka criegyeT afekBaTHO MpeacTaBnsiTb C MOMOLLBIO Mokas3aTens
KaTeropuu;

C) B nokasaTterne cneayeT yunTbiBaTb pasHuLy Mexay:

- CEpPbE3HBLIMU U MEHEE CEPbEe3HbIMU BoNnesHsIMU;

- NMPOAOIDKMNTENBHOCTBIO GoNnesHy;

- NOTEPAHHBIMW FO4AMM KU3HM.

Ecnn 3TM KpuTepum He y4MTbIBAlOTCH, TO BO3HUKAIOT CEPbE3Hble HapYLUEHWs, Tak Kak, Hanpumep, CMepTb YyXe
KpuTnyeckn 6GOMbHOrO 4YeroBeka MOMydYuT TakoW Xe BEeC, YTO U CcMepTb MaTepu cemencTBa wnu pebenka. [Mpu
dokycupoBaHum Ha YLL nepsbiit KpUTepuin yooBNeTBOPSETCH, a BTOPOW - YacTUYHO. BTOpon u Tpetuin kputepumn moryt
MONHOCTbLIO YAOBMNETBOPATLCS, TONbKO ecnv DLY yunteiBaeTca Hapsgy CO BTOPbIM KpUTEpUEM.

4.5.2.3.3 Bribop nokasaTtensi kKateropum

BbibupaeTcs nokasatens YLL, nockonbky €CTb BO3MOXHOCTb paccuutaTb €ro 3Ha4yeHuWsl Ha OCHOBE Hay4HON
nHdopMauum 6e3 npoueaypbl B3BelLnBaHWSA. OpdeKThl, KOTOpble HAA0 NPUHATL BO BHUMaHWE, NPUBEAEHbBI HAXE.

a) AdhhekT HeonpeLeneHHOCTM U TOYHOCTY NoKasaTensi

Tak kak B MNpuUMepe WCMONb3yeTcsl MNokasaTenb KaTeropuv, OnpeaensieMbli Ha YPOBHE KOHEYHOro o6bekTa,
9KOITOTMYECKUA MEXaHU3M OTHOCUTENBbHO CIOXEH WU BKMOYaeT LUMPOKMA Ouana3oH NPOLLeCcCoB, YTO MOXET BbI3BaTb
3HaYMTENbHYO HeonpeaeneHHocTb. Mo 3TON NpuyYnHEe HeonpeaeneHHOCTb B KaXAOM Luare AOKYMEHTUPYETCs U, ecrnu
BO3MOXHO, MAEHTUMUMPYETCS KONMYeCTBEHHO. Pasnuune genaetcs Mexay HeonpeaeneHHOCTbHO:

- aHHbIX;

- B YacTu MPUrOAHOCTM W TOYMHOCTU Mopaenu. B GonblUMHCTBE paccMaTpuBaeMblX KaTeropui HeornpeaeneHHOCTb
OaHHbIX YyKasaHa Kak CpefdHeKBagpaTU4eckoe reoOMETPUYECKOE OTKIOHEHME Arlsi BCEX LlaroB B 3KONOrMYeCcKoMm



MeXaHu3Me 1 Ansi pesynbTUPYIOLLMX XapakTePUCTUYECKHUX KOS MULIMEHTOB.

Ons cny4vyasa MoHu3npyrwLwiero nanyvyeHud Hanbonee BaXXHbIMW UCTOYHUKaMM HeonpeaeneHHoCTn ABNAKTCA MoAelb
noaBepPXeHHOCTU N TPyOgHOCTU MOoAeNIMpPOBaHNA HacnenCcTBeHHbIX adhpeKkToB. 95% [OBEPUTENBHbIN MHTEPBAN NEXUT B
OnanasoHe BeNUYUHbI C MNPOMEXYTKOM He MeHee OOHOro nopsaaka. OTO0 MOXeT nokasaTbCA O4YeHb OomnblnM
NPOMEXYTKOM, HO OH XOPOLLO YyKnaablBaeTcAa B AMana3oHbl APYrnX TUMNOB TOKCUYHOIO BO3[ENCTBUS Ha YenoBeka.

B pononHeHve k 3TUM HeonpeaeneHHOCTAM AaHHbIX BaXHOM HeonpeneneHHoCTbo ABNAEeTCA NPUrogHOCTb Moaenmn
ONs 9Konormyeckoro MexaHusma. B Gonblion cteneHn atm HeonpeaneneHHoCTn mogenn moryrt OblTb BblOENEHbl Kak
npennoYvTeHna, Hanpumep:

- BpEeMeHHast rpaHuua Ana  yyYeTa HeraTMBHOrO BO3OEWCTBUS 3arpsa3HeHUss Ha nwogen  (He3aBucMMo  OT
HeonpeaeneHHOCTU AaHHbIX B 3TOM NpuMepe oHa yctaHoeneHa B 100000 net);

- nnowagp, KOTopyro HeobxoAMMO yunTbiBaTh B aHanuse npeobpasoBaHnsa 1 noasepxxeHHocTy (Hanpumep, Espona);

- HeoGXoAMMBIN YPOBEHb OOKa3aTeNnbHOCTN CBA3EW MEXAY M3NyYeHWeM HU3KOro YPOBHSA U crydasMmu 3abonesaHui
pakoMm, HacneacTBeHHbIMK addpekTamu. MNpn 3TOM AOMKHbBI OblTb YCTaHOBMEHbI Pa3nMuns MeXay XOpPOLLO A0Ka3aHHbIMM
N BEPOATHBIMW YPOBHSAMU CBSA3W, BKITIOYEHHLIMW B NMPUHLMM PUCKA, N BO3MOXHBLIMW, HO HE O4€Hb XOPOLUO AOKa3aHHbIMU
adppekTammn, BKMOYEHHBIMW B MPUHLMUM OCTOPOXHOCTW. [IpMHLMN OCTOPOXHOCTW, MPUHATBIN Ha KOHMEepeHuun B
Pvo-ge->KaHeinpo, npososrnaiwaet meHee cTporve TpebosaHusi. 34ecb 3a OCHOBY B3SAT lNpMHLUMN pucka, BKIOYaOLWMNA
XOPOLUO AOKa3aHHbIe N BEPOATHbIE adhdeKTbl.

b) ekt skonornyeckoro COOTBETCTBUSA N TOYHOCTM NoKasaTens.

[na atoro npumepa HegocTaTkKM MOLENMPOBAHMSA [0 YPOBHSA KOHEYHbIX OOBEKTOB [AOSMKHbI KOMMEHCUM poBaTbCs
AOCTOMHCTBaMU BbICOKOTO YPOBHSI 3KOJIOMMYEeCKOro COOTBETCTBUSI pe3ynbTaTtoB, Omarogaps Tomy dakTy, Y4TO OHM
HaxoaaTcs Ha ypOBHE KOHEYHbIX OO LEKTOB.

4.5.2.4 Bbibop xapakTepncTM4ecKon MOAENN N XapakTepucTUYecknx KoadnumneHTos

XapaKTepucTuyeckne 3HayeHus Ans KaTeropum BO34enCTBUA MOHM3aLMOHHOE MU3MyYeHne paccymTaHbl U NokasaHbl B

Tabnuue 21.

Tabnuua 21 - PacuyeT 3Ha4yeHuUii nokasaTens Anst MOHU3MpytoLwero nanyyexust B YLL

M3oTon Bnok PesynbTar XapaKTtepuctuieckui 3HauveHne
MAXUL, (Bk) koadpumumeHT (YLL/Bk) nokasatens (YLL)

Cs-137 Boga 1,42 1,94E-10 2,76E-10
Rn-222 Bosayx 1770 2,83E-14 5,01E-11
C-14 Bosgyx 1,85 2,48E-10 4,58E-10
Co-60 Bopa 0,67 5,13E-11 3,44E-11
Cs-134 Boga 0,155 1,68E-10 2,60E-11
Kr-85 Boapyx 113000 1,64E-16 1,86E-11
Ra-226 Bona 55,7 1,50E-13 8,37E-12
H-3 Bopa 4540 5,30E-16 2,41E-12
1-129 Bosayx 0,00656 1,10E-09 7,19E-12
3HauyeHne nokasartensi 8,81E-10
(YLL)




4.6 MNMpumep 5. Bbibop maTepuana ans BeTPOBbIX 3aKPbLINIKOB NMPU UCCNea0BaHUU NPoeKTa
aBTOMOOMUNSA

4.6.1 KpaTtkun o630p
Mpvmep BbIBOpa KaTeropuii, NOAYEPKMBaIOLLMIA CBA3b Lienu 1 obnactv nccrnefoBaHus.

[aHHbIn Nnpumep mnncTpupyeT cnocob MCNonb3oBaHUS NokasaTens KaTeropum Ha YpoBHE KOHEYHOro obbekTa BO
BHYTPEHHeM npouecce pa3paboTku HOBOW MPOAYKUMW B KOMMaHuu. B 3TOM npvMepe NpOEKTUPOBLUMKA NPOAYKLMM
ucnonbaytoT OBXL| kak TeXHWYEeCKUA MHCTPYMEHT Ans Toro, 4Tobbl TOMHO OnpefenvTb, Kakas M3 OBYX anbTepHaTus
umeet 6onee HU3KMIA ypoBeHb OOLLEro HeraTMBHOrO BO3AENCTBUS Ha OKpyxawluy cpefy. Boibop nokasatenen B
KOHEYHON TOo4Kke crnocobCcTByeT MocrefoBaTeNbHOMY B3BELUMBAHWIO B AEHEXHOM BbIPEXEHUU W OLEHKE 3Ha4YMMOCTU
BO34ENCTBUS Yepe3 NpubnunanTenbHy0 CTOMMOCTbL HAHOCUMOrO B nepcnekTuse yulepba [39], [40].

Mcnonb3yemblln 34eck NpMMep OTHOCUTCS K BblIOOpY Mexay matepuanom A n matepuanom B ans 3agHux BeTpoBbIX
3aKpbINKOB aBTOMOOWNSA. PyHKUMOHanNbHOW eaunHuuen (f.u.) CnyXuT OAMH 3aKpbinok. PesynbTaThbl aHanu3a 3anacos
nokasaHbl B Tabnuue 22.

Tabnuua 22 - Pesynbtathl MAXL, Ana >KM3HEHHbIX LMKINOB 3adHEro BETPOBOro 3akpbifika aBToOMOOUNS,
M3roTaBnMBaemMoro M3 pasnmyHbiX MaTeprarnos

Pesynbtat/matepuan OBXL|, Pesynbtat OBXL, (kr/f.u)
A B
NcTouHmKN - -
AntomuHueBas pyaa 0,854 0
Yronb B noyse 3,056 0,826
HedTb B noyse 6,541 9,405

BbiGpockl B BO3ayx - -

MoHokeug yrnepoga 0,077 0,107
CHy4 0 0,011
CnHm 0,053 0,08
CO4 30,188 28,605
N5O 4,44E-03 0,006
NO , 0,075 0,072
PAH 4,49E-05 3,11E-06
SO, 0,099 0,051

Cbpocsbl B Bogy

COD 1,79E-06 2,23E-03




N-tot 0 1,64E-05

4.6.2 BbiGop KaTeropuin BO3fencTBUs, NokKasatenen Kateropum u xapakrepuctmyeckux mopenen (4.4.2.2 UCO
14044)

Bbl60p KaTeropym BO3OENCTBUS, MoKasaTenen KaTteropum W xapakTepuctuyeckune moaenu npueBefeH Ha ypOBHe
KOHe4Horo obbekTa, YTobbl cnocobeTBOBaTL nony4vyeHuto I'IpVI6J'IVI)KeHHOI7I OLEeHKM CTOMMOCTU npegnosiaraemMmoro yu.lep6a.

Bbibop kaTeropuii BO3OEWCTBUSI M MoOKaslaTenen Kateropuu npeactaBneH B Tabnuue 23. lNMokasatenu kateropum
BblOpaHbl Takum 06pa3oM, 4TOOblI CNOcOOCTBOBaTb MOAEMMPOBAHUIO XapaKTEPUCTUHECKUX KOIPDULMEHTOB W
onpefeneHnio koadULMEHTOB B3BELUMBAHUSA. BaxHbiM MOTMBOM ANs NPUHATUS Bbibopa nokasaTenen Ha ypoBHe
KOHEYHbIX OOBEKTOB B YCMNOBMUAX OTHOCMTENLHO BONbLLUION HeonpeaeneHHOCTU NpWU onpeaerneHnn XapakTepucTuYecknx
KoahpumumneHToB ABnAeTca ncnonssosaHme OBXKLL B kavyecTBe TexHu4eckoro MHCTpymeHTa. Llenb ananusa coctouT B
YNyYLWEHNN 3KOMOMMYECKON XapaKTEPUCTUKU MPOAYKLMOHHOW CUCTEMBI, @ HEe B YNyYlIEHWM XapaKTepWUCTMKM CaMoW
mogenu OBXKLL. 3a atum pelueHneM CToMT BakHasa Npeanochkisika, 3aknioyarLwascs B TOM, YTO MPOMYCK 3HAYUTENbHOM
KaTeropuv BO3OENCTBUSA MU XapakTEpPUCTUYECKOW MOAENW MO NPUYMHE HeonpeaeneHHOCTN He Takoe YX peakoe Aerno,
KaK 3TO KaXeTcsl, NMPUHMMas BO BHUMaHUE eAVHCTBEHHYH MOZENb 3KOMOrMYeckoro MexaHuama. ponyck 3HaunTensHowm
KaTeropum BO3AENCTBUS WM XapakTepuUCTUYeCcKoW MOAENU paBeH HyneBOMY HeraTMBHOMY BO3OEWCTBUIO. Takum
obpasom, HeobxoaMM MakCumarnbHO MOJHbIN, KAKOW TONbKO BO3MOXEH OXBAT KaTeropui Ans Tpex OOBbEKTOB 3alyuThl,
ykasaHHbIX B 3.36 MCO 14040, a nmeHHO Ans 340pOBbs YenoBeka, 300POBbsl SKOCUCTEMbI U NPUPOLHBIX PECYPCOB.

Tabnuua 23 - Vicnonb3yeMble kaTeropun BO34enCcTBUS 1 NokasaTenu KaTeropmm

OGBbeKT 3awmnThl HasBaHue kaTeropuu HasBaHue nokasarens Eaonnnua
KaTteropum nokasarensi
3popoBbe vernoseka Oxunpaembivi CpoK Xn3Hu | MoTepsHHbIE rogbl XU3HN Yen./rog
3p00poBbe YernoBeka CepbesHas CepbesHast 3aboneBaeMocTb Yen./rog
3aboneBaemMocTb 1
cTpagaHus nogen
3popoBbe yernoseka 3aboneBaeMoCTb 3aboneBaeMocTb Yen./ron
3p0poBbe vernoBeka CepbesHoe HeraTuBHoe Cepbe3Hoe HeraTnBHOE Yen./ron
BO34encTeme BO34enNcTBmne
3p00poBbe YernoBeka HeraTtuBHoe Bo3aelicTBmne |HeratnBHoe Bo3agencTeue Yen./roq

Ycnyrn akocucTeMbl

MpoayKTBHOCTL
CenbXo3KynbTyp +
(cenbxo3kynbTyphbl)

MpoayKTMBHOCTL
Cenbxo3KynbTyp +
(cenbxoskynbTypbl)

Kr

yCI'IyFl/I 3KOCUCTEMDbI

MpoayKkTBHOCTbL Neca +
(nec)

MpoaykTnBHOCTL neca + (nec)

Kr

Ycnyrn akocucTeMbl

MpoaykTMBHOCTL PbIOkI U
msca + (pbiba n maco)

MpoayKTMBHOCTL pbIOLI M MACa
+ (pbiba 1 mMsaco)

Kr

Ycnyru akocuctembl

MpoAyKTUBHOCTL
6a30Boro kaTnMoHa

MpoaykTMBHOCTL 6a30BOrO
KaTuoHa

OkBuBaneHTbl H +
MOInb

yCJ'IyFM 3KOCUCTEMBbI

MpoOyKTMBHOCTL BOAbI

MpoayKTUBHOCTb
VppUraLMoHHOW BOAbI
(vppvraumoHHas Boga)

Ycnyru akocuctembl

MpoayKTUBHOCTbL BOAbI

MpoayKTMBHOCTL NUTHEBON
BOAbl (MMTbeBas Boaa)

Kr

AbBunoTtnyeckne
pecypchl

McToweHne 3anacos
ANNIEMEHTOB

= 3anac "Ha3BaHue anemeHTa"

Kr aJleMeHTa




AbvoTnyeckne WcToweHre nckonaemblx | 3anackl NpMpoaHoro rasa Kr
pecypchl
3anacbl HehTn Kr
3anachbl yrns Kr
AbvoTnyeckne WcToweHne mnHepanbHbIX | = 3anacel "Ha3BaHue Kr
pecypchl 3anacos MuHepana"
BropasHoobpasue McyesHoBeHWe BUaOB HopmanusoBaHHoe BespasmepHas
ncyesHoseHue Bnaos (NEX) eanHuua
(cm. npumevaHve)

MpumeyaHue - HopmanuaoBaHo € y4eTOM BUOOB, UCHE3HYBLUMX Ha 1990 r.

BbIGop XxapaKTepucTUYeCKUX MOAENEN He paccMaTpUBaeTCs No pefakUMOHHbBIM coobpaxkeHusm. Mpy mogenupoBaHum
Ha YPOBHE KOHEYHbIX OGBEKTOB YMCMO XapakTepUCTUYECKMX MOAErnen CTaHOBMTCA BecbMa GOMbLUMM, 4acTo nopsaka
HECKONMbKMX Thicay. OOHAKO HEKOTOpble XapaKTepucTUdeckne Ko3(MUUMEHTbI BCE e MNpuBEdeHbl HWXe ans
WNnCTpaumnn npumepa.

B 4.4.2.2.3 a) CO 14044 copepxutcs cneayoLlas pekoMeHaaLms:

"Kamezopuu eo30elicmeusi, nokazamesnu Kkameaopuu u xapakmepucmudeckue modesnu O0/mKHbl 6bimb MPUHSAMbI Ha
MexQyHapOoOHOM YpOoB8HEe, Mo ecmb OHU OOMKHbI OblMb OCHOBaHbI Ha MEXOYHapOOHOM coafaweHuUU unu 0006peHbI
KomnemeHmHoU mexdyHapodHoul opaaHu3sayuel”.

Takux nokasaTenen kKaTeropum B HacTosLLee BpeMs U3BECTHO Marlo, U BCe OHM MMEIOT BPEMEHHbIN xapakTep. OgHako
BbIOOp B AaHHOM NpuMepe caenaH ¢ y4eToM TOro, YTO OObIYHO MCMONb3YeTCsl U PEKOMEHAYETCSA B HAy4YHOW nutepaType
no MOOENVPOBAaHWIO BO3AENCTBUI N MO 9KOHOMKMKE OKpYXKatoLen cpeabl.

Mpu BbIBOpe MokasaTenel kateropun Mo Tabnuue 23 OBOWHOM y4eT MUHUMU3UPOBAH, HO MUMEETCS PWUCK BeAeHUs
[ABOWMHOrO yyeTa noboro HeraTMBHOrO BO3AENCTBUS, BMSIIOLWENO HA NPOAYKTUBHOCTb 3KOCUCTEMbI NOCPEACTBOM BIMSIHUSA
Ha 6rnopasHoobpasue.

Jkonoruyeckoe COOTBETCTBME BbIOpPaHHbLIX MOKa3aTernen kateropum 6Gonee wnNM MeHee OYEBUOHO, TaK Kak OHU
HENOCPeACTBEHHO NPeacTaBnsatoT cOO0M 0OBEKTbI 3aLLMTLI, TO €CTb 0OBbEKTHI, UCMbITABLUME HEraTUBHbIE BO3AENCTBUS B
YCIOBUSIX OKpYXKatoLLlen cpeabl.

4.6.2.1 OueHka NpoCTPaHCTBEHHON N BpeMeHHON anddepeHumannm xapakTepucTuiecknx mogenem

[ns aTOM Mpoueaypbl BbIMOMHEHbI OLEHKM HeonpeaeneHHOCTeN ANA XapaKTepucTU4eckmx KoadduuneHToB. B Hux
BKIIOYEHbI NpeobpasoBaHMe, NepeHoC U yyeT MPOCTPaHCTBEHHbIX M BPEMEHHbIX Bapuauun. Ecnn 3aknouvTenbHbIv
aHanu3 4YyBCTBUTENbHOCTU MOKasbiBaeT, YTO HeOonpeAeneHHOCTb CIWLIKOM Benvka, MOXHO NPEANpUHATb MECTHOe
MoenvpoBaHue.

4.6.2.2 3asBneHne 06 3KonorMieckoM COOTBETCTBUM NokasaTenen KaTeropum n xapakTepucTmyeckux mogenen

Mpu BeIGOpe noka3aTtenen KaTeropmMm Ha ypoBHE KOHEYHOro o6bekTa NOCNEACTBUS BbIPAXAKTCA KONMYECTBEHHO, HO C
HEeKOTOpPOW JOMNEN HeonpeaeneHHOCTH.

XapakTepuctuieckne Mogenu OonucbiBaloT rnobanbHble MOrpaHNYHbIE U3MEHEHWSI B CYLLECTBYIOLLEM MOMOXEHUU
oKpyxatowen cpeabl ¢ Ao00aBNEHMEM eaMHWLbI 3NEMEHTAPHOro MoToka. KoHeuHbli 0ObLEeKT KaTeropuu oTpaxaer
akTnyeckoe coctosiHme B 2000 r. 3TO 03HAYaET, UTO B XapakTepuUCTUIecknx KoadpgurumeHTax MoryT ObiTb U3MEHEHMS,
3aBUCUMbIE OT MecTa BbIGpoca UNmM NUCTOLLIEHNST peCypca, YTO YYUTLIBAETCS NPU OLEHKE CPEOQHEro XapaKTepucTU4ecKoro
3Ha4YeHUs1 U ero cpegHeKBaapPaTUYECKOrO OTKITOHEHNS!.

OTHOCcuTEeNbHas BenuuMHa mMoaenmpyembix N3MeHeHUn Hesenuka. HemHorne NpoAYKUMNOHHbIE CUCTEMbBI MOTyT CamMu
no cebe BbI3bIBATb KpyrnHble HeratuBHble U3MEHEHUA B oxpymammeﬁ cpene. BONbLUMHCTBO TOKCUMYECKUX SM1EMEHTOB
paccMaTpuBaloTCA B Ka4eCTBe MUKPOIJIEMEHTOB, MeCTHaA OCTpada TOKCUYHOCTb 3arp;|3HeHV||7| He BKIlo4aeTcda B Moaenu,
€CITN TOKCUYHOCTb He NpoABNAEeTCA OCTpPO Ha caMOM Jene.



[nsi Toro 4ToObI y3HaTb, Kakasi xapakTepucTuyeckasi MoAeNb JOCTOBEPHA, YCTaHaBMNMBAOT TUMN BbIGpOCa U ypOBEHb
WCTOLLIEHUS pecypca (3MeMeHTapHbIN MOTOK), @ Takke TUM OKpyXatowen cpedpbl, Kyaa OH nonagaeTt. dNeMeHTapHbIN
NOTOK OMpeaenseTcs yka3aHMeM Ha KOHKPETHOE BELLECTBO, MOLLHOCTb €r0 MCTOYHUKA WM rpaHuLbl ero reorpaduyeckomn
cucTembl. B 3TOM nprvmepe MOLLHOCTb MCTOYHMKA TakoBa, YTO BONM3M MeCT BbIOpoca 3arpsi3HEHU OCTPLIX JTOKarbHbIX
acpchekToB He obHapyxeHo. Hanpumep, BbIOPOC Mbilbsika CUYATAETCA BbIOPOCOM MMWKPOINEMEHTa, U MpU 3TOM He
OXMOaeTca OCTPbIX BO3OENCTBMIA Ha 340pOBbe YenoBeka. [paHuubl reorpaduyeckord cuctembl rnobanbHbl. Tun
oKpyxatoLen cpefbl Toxe rnobaneH n ykasblBaeTcs B CBA3W C HOCUTENEM, TO €CTb BO3yXOM, BOAOMW, MOYBOW, KOTOPbIN
npvHMMaeT 1Ny NocTaBnsieT AaHHOE BeLLeCTBO.

4.6.3 OTtHeceHue pe3synbTaToB MAXL Kk BLIOpaHHLIM KaTeropusim Bo3gencreus (knaccudukaums) (4.4.2.3 UCO
14044)

OTgenbHO He onuckiBaeTcs (cM. Tabnuuy 25 u [40]).

4.6.4 BbluncneHue nokasatenen kateropuu (onpeaeneHue xapakrepuctuk) (4.4.2.4 UCO 14044)

Bbibop xapaktepuctuieckmx KkoacpduumeHtToB onucaH obwumm TepmmHamu B 4.4.2.2 NCO 14044. TMpumep,
npencTaBneHHbIN HUXE, UMNMIOCTPUPYET NOPSAOK BbIMUCIIEHUS 3HAYEHWI MoKa3aTeneln KaTeropuu, KOTOpbI BKIHOYaeT
npeobpa3oBaHue NpUCBOEHHbIX pedynbTatoB VMAXL, B o6lwme eamHuubl U nocrnegyloulee arpernpoBaHie B 3HaYeHUst
nokasarens.

4.6.4.1 Beibop n ncnonb3oBaHne xapakTepnucTmyecknx KoadpduumeHToB
Bbibop 1 ucnonb3oBaHMe XapakTepuCTUHECKUX KOSMULMEHTOB ANA HEKOTOPbIX NapamMeTpoB 3anacoB MokasaHbl B
Tabnuue 24. No pegakUMOHHBIM NMPUYMHAM MoKa3aHbl He Bce pe3ynbTaTbl U KOI(PdULMEHTbI, XOTH OHW HUXE BKIIOYEeHbI B

pacyeTbl HeonpeaeneHHOCTN N YyBCTBUTENBHOCTU. XapaKkTepuctmyeckne KoadduLmMeHTbl, KOTopble 34eChk He NoKasaHsbl,
MOXHO Hantu B [40].

Tabnuua 24 - Xapaktepuctuyeckme koadpduumeHTsl AN Beibopa napaMmeTpos 3anaca B npumepe 1

BewecTtBo BapuwaHT | BapmaHTt HaseaHue Xapaktepu- | Koacdb. | BenuumHa | BenunumHa
3anacoB | 3anacos nokasaTens CTUYECKMN Heon- | KaTeropuu | kateropum
(kr/f.u.) KaTeropum koadpdu- pene- Ha f.u. Ha f.u.
LMeHT neH- MaTepuwan | MaTtepuan
a A B
HOCTU
CO+ 30,188 28,605 YOLL 7,93E-07 3 2,39E-05 | 2,27E-05
CO+ 30,188 28,605 CepbesHas 3,53E-07 3 1,07E-05 1,01E-05
3aboneBaemocCTb
CO+ 30,188 28,605 3aboneBaemMocTb 6,55E-07 3 1,98E-05 1,87E-05
CO4 30,188 28,605 | Cenbxo3npoayKTbl 7,56E-04 2,2 2,28E-02 | 2,16E-02
CO4 30,188 28,605 Jlec -4,05E-02 2 -1,22E+00 | -1,16E+00
CO+ 30,188 28,605 NEX 1,26E-14 3 3,80E-13 | 3,60E-13
NO 4 0,075 0,072 YOLL 3,88E-05 3 2,91E-06 | 2,79E-06
NO 0,075 0,072 CepbesHas -2,06E-06 5 -1,55E-07 | -1,48E-07
* 3aboneBaemocTb
NO 0,075 0,072 3aboneBaeMocTb 3,61E-06 h 2,71E-07 2,60E-07




NO 0,075 0,072 OTpuuartensHoe 0,002411 2,4 1,81E-04 1,74E-04
i BO37€ENCTBME
NO 0,075 0,072 Cenbxo3npoayKTbl 0,69954 3 5,25E-02 5,04E-02
NO 4 0,075 0,072 Pbi6a u msico -0,0339 3 -2,54E-03 | -2,44E-03
NO 4 0,075 0,072 Jlec -2,394 3 -1,80E-01 | -1,72E-01
NO 4 0,075 0,072 NEX 7,50E-14 4 5,63E-15 5,40E-15
S04 0,099 0,051 YOLL 3,76E-05 3 3,72E-06 1,92E-06
SO4 0,099 0,051 CepbesHast -6,58E-06 4,2 -6,51E-07 | -3,36E-07
3aboneBaemMocTb
S04 0,099 0,051 3aboneBaeMoCcTb 1,02E-05 4.2 1,01E-06 5,20E-07
SO+ 0,099 0,051 OTpuuartensHoe 0,00645 2,4 6,39E-04 3,29E-04
BO34enNcTBmne

S04 0,099 0,051 Cenbxo3npoayKTbl 0,00183 2,6 1,81E-04 9,33E-05
S04 0,099 0,051 Pbi6a n msico 0,00118 3 1,17E-04 6,02E-05
S04 0,099 0,051 Jlec 0,979 2,4 9,69E-02 4,99E-02
S04 0,099 0,051 NEX -2,94E-13 3 -2,91E-14 | -1,50E-14
AntomMmunHneBas 0,854 0 3anacbl antoMuHus 1 1 8,54E-01 | 0,00E+00
pyAa

Yronb B rpyHTe 3,056 0,826 3anachbl yrns 1 1 3,06E+00 8,26E-01
HedTb B rpyHTE 6,541 9,405 3anackl HeTH 1 1 6,54E+00 | 9,41E+00

2 CooTBeTCTBYET CpeaHEKBaAPaTUYECKOMY OTKITOHEHMIO B HOPMAllbHOM pacnpeneneHnm.
MpeacTaBneHo B HECKOMbKUX HOPMaribHbIX pacnpeaeneHusix.

4.6.4.2 CymmunpoBaHue npeobpasoBaHHbIX pe3ynbTaToB B 3HAYEHME NoKa3aTens Kateropmm
CymmupoBaHne npeobpa3oBaHHbIX pe3ynbTaToB B 3HAYeHWEe nokasaTens KaTeropuu npuBefeHo B Tabnuue 25.

MCFIOJ'Ib3yIOTC$| Te Xe caMble 3Ha4yeHWUs nokasartensi, YTo U B Tabnuue 24, Ho TYT OHUM pacnpeneneHbl N0 Ha3BaHUAM
nokasartersen KaTeropum un nobaeneHbl K Ka>XOoMy U3 HUX.

Tabnuua 25 - ArpernpoBanue npeobpa3soBaHHbIX pesynbTaTtoB MAXKLL B 3HaueHMs nokasaTtenen kateropmm

BewecTtBo HaseaHue Xapakte- Bennuuna Arpernpo- | BenunumHa | Arpermpo-
nokasartens puUCTMYeCKuiA | nokasaTtens BaHHbIN nokasa- BaHHbIN
KaTeropuu Ko3dppMLMEHT | kaTeropum pesynbTat Tens pesynbTtaTt
Ha f.u. nokasatensi | kKaTeropuv | nokasartens
KaTeropum Ha f.u. KaTeropmm Ha
BapuaHt A Ha f.u. f.u.




BapuaHT B

BapuaHT A BapuaHT B
AntoMunHneBas | 3anacbl antOMUHNUS 1 0,854 0,854 0 0
pyna
Yronb B rpyHTe | 3anacsl yrns 1 3,056 3,056 0,826 0,826
CO4 Cenbxo3npoayKThbl 0,000756 0,022822 0,021625
NO Cenbxo3npoayKThbl 0,69954 0,052466 0,050367
S04 Cenbxo3npoayKThbl 0,00183 0,000181 0,075469 9,33E-05 0,072086
NO Pbi6a 1 msico -0,0339 -0,00254 -0,00244
X
S04 Pbi6a 1 msico 0,00118 0,000117 -0,00243 6,02E-05 -0,00238
CO4 3aboneBaeMocTb 6,55E-07 1,98E-05 1,87E-05
NO 4 3aboneBaeMocTb 3,61E-06 2,71E-07 2,6E-07
S04 3aboneBaeMocTb 1,02E-05 1,01E-06 2,11E-05 5,2E-07 1,95E-05
CO4 NEX 1,26E-14 3,8E-13 3,6E-13
NO NEX 7,5E-14 5,63E-15 5,4E-15
X
S04 NEX -2,9E-13 -2,9E-14 3,57E-13 -1,5E-14 3,51E-13
NO OTpuuartensHoe 0,002411 0,000181 0,000174
X Bo3aeicTeme
S04 OTpuuartensHoe 0,00645 0,000639 0,000819 0,000329 0,000503
BO34enNcTBune
HedTb B rpyHTe | 3anackl HedhTn 1 6,541 6,541 9,405 9,405
CepbesHas 3,53E-07 1,07E-05 1,01E-05
CO4
3aboneBaeMocCTb
NO CepbesHas -2,1E-06 -1,5E-07 -1,5E-07
X 3aboneBaeMocTb
S04 CepbesHas -6,6E-06 -6,5E-07 9,85E-06 -3,4E-07 9,61E-06
3aboneBaeMocCTb
CO+ Jlec -0,0405 -1,22261 -1,1585
NO 4 Jlec -2,394 -0,17955 -0,17237
SO+ Jlec 0,979 0,096921 -1,30524 0,049929 -1,28094
YOLL 7,93E-07 2,39E-05 2,27E-05

CO4




NO YOLL 3,88E-05 2,91E-06 2,79E-06
X

S04 YOLL 3,76E-05 3,72E-06 3,06E-05 1,92E-06 2,74E-05

5 Mpumepbl gononHuTenbHbIX anemMeHToB OBXKL|

5.1 Kpatkun o630op

Ha pucyHke 1 (cm. 2.3 HacTosLwero ctaHAapTa) nokasaHbl NpUMepbl U3 pasaena AOMNOMHUTENbHbIX 3rieMeHToB. OHun
OpraHn3oBaHbl Ha NPeAMEeTHOWN OCHOBE, TO eCTb, BCE NPUMEpbI, UIMCTpupylowmne Hopmanusaumio B 4.4.3.2 ICO 14044
nepeyncneHsl nocnegoBaTensHO, 3a KOTOPbIMY criedyeT npumep rpynnupoBaHvsa 1 T.4. HekoTopble npumepbl BBEOEHbI
BrepBble U OHWU, UMNMIOCTPUPYIOT KOHKPETHbI 06BbeKT, Torga kak ApyrMe npoaorkatoT npuMepsbl, npeacTaBfeHHble B
pasgene 4. lNMonb3oBaTenu HacToslLEro crtaHgapTa MoryT paboTtaTb C pas3gernom no-ceoemy, nNnbo Ha npegMeTHOW
ocHoBe, nMbo Tak, kak co "CTBOMOBbIM" NPUMEPOM, UMK Xe MOryT BblibpaTb NpUMep, NPeACTaBnALWUA HaMbonbLLNA
WHTEpec.

5.2 Mpumep 1. NMpogonxeHune

5.2.1 PacyeT 3Ha4yeHUI NokasaTernemn KkaTeropum Ha ocHoBe MCXoAHOM UHdbopmauum (Hopmanusauus) (4.4.3.2
NCO 14044)

5.2.1.1 Obwee npeacraBneHne
TpeboBaHus, KpUTEPUM 1M UCXOOHAs MHpopMaLums

B obuwem crnyyae npu paccMOTpeHUM MpuMepa C rasonpoBOAOM MOXHO CMOPWTb, 3aBUCMT NN BbIGOP WCXOOHOW
MHPOpPMaUMM OT BbIGpaHHbIX KaTeropuii BO3AEWCTBUA WM B Gonblueil CTeneHM OT MaclTaBHOro YpoBHS
XapakTepUCTMYECKOro MoaenMpoBaHus. Ecnn Bce kaTeropum cumMtaloTcsl HaXoAsALWMMIUCS Ha OOHOM MPOCTPAHCTBEHHOM
MaclUTabHOM YpOBHE, TOrAa BENMYMHY Harpy>KeHuil KaTeropuv Ansi OaHHOTO pervoHa MOXHO MpUHMMaTb B KayecTse
NCcXodHoN WHgopMaumn. Ecnn, ogHako, NPOCTPaHCTBEHHbIE YPOBHWM CYMTAIOTCA pasfuMuYHbIMU, TOrda Hado BbibvpaTb
APYryo UCXOAHYI0 MHAOPMaLMIO, HEYYBCTBUTENBHYIO K MacliTaby, TO eCTb HY)XHO Y4MTbIBaTb HarpyKeHue kaTteropum Ha
O[HOTO XUTENsA AN paccMaTpyBaeMbiX PETMOHOB.

5.2.1.2 Bbibop 0AHOrO UMM HECKOMNBbKMX TUMOB UCMOMNb3YyeMOW UCXOAHON CUCTEMBI

B npumepe 1 cutyauma B cTpaHe MpUHMMAETCA 3a WCXOAHYK ANS BCeX KaTeropui BO3fencTsus. Takon noaxon
cornacyeTcs ¢ Lenblo UccrefoBaHus, KoTopasi 3akiovaeTcs B CpaBHEHUN pasnuYHbIX razopacnpenenurernbHbIX CUCTEM
B AaHHON cTpaHe. [py 9TOM BenuymMHa HarpyXeHust Ans pasnuyHbIX KaTeropum BO3AENCTBUS MOXET ObITb NpuHATa 3a
WCXOAHYI0 UHpopMauuio. Toraa ncrnonb3yemas ncxogHast MHopmMaLmsa OTHOCUTCA K roay.

5.2.1.3 PacyeT k03 (p1LMEHTOB 1 pe3ynbTaToB HopManusauum
B Tabnuuax 26 n 27 3HauyeHus nokasaTenen npumepa 1 pasgeneHbl Ha KO3 PULMEHTbI HOpManu3auuu, BelBEAeHHbIe

13 obLLero HarpyxeHust 4aHHbIX KaTeropuii Ansi cTpaHbl B rody. Beixoa HasbiBaeTcs "pesynbTataMy HopManvsauum unm
"HopmanusoBaHHbIM npodunem OBXKLL".



Tabnuvua 26 - PacuyeT pe3ynbTtaToB HopManu3auum "cteonosoro” npumepa. Matepuan A

MaTtepunan A
KaTeropus Bo3aenctausi 3HayeHue McxogHas PesynbTtat
nokasarens nHcpopmauumsa ans HopManusaumm
Hopmanusaumm
OKBUBANEHT, Kr OKBUBanNeHT, Kr/rog, [on

MN3meHeHne knumara 1,84E+05 2,27TE+11 8,08E-07
McTolleHne cnost o3oHa 1,86E-02 3,61E+a- 5,14E-09
O6pa3soBaHne oTooKCHMaaHTa 6,95E+01 6,26E+07 1,11E-06
OkucnexHune 3,51E+02 6,41E+08 5,48E-07
OBTpodurkauus 1,85E+01 1,08E+09 1,72E-08
ToKcu4HOCTb ANSA YenoBeka 1,81E+04 1,45E+11 1,24E-07
Jkonornyeckass TOKCUYHOCTb 1,66E+02 1,16E+11 1,43E-09

Tabnuua 27 - PacyeT pe3ynbTaToB HOpManu3auuu "cTBonosoro" npumepa. Matepuan B

Matepwan B
KaTteropus Bo3gencTams 3HayeHue MNcxogHas PesynbTtat
nokasatens nHdpopmauumsa ans HopManusaumm
Hopmanusaumm
OKBMBArneEHT, Kr OKBMBANEHT, Kr/rog log,

M3ameHeHue knumaTa 1,46E+05 2,27E+11 6,45E-07
McTolweHne cnost 03oHa 5,75E-03 3,61E+06 1,59E-09
O6pa3soBaHne oTooKCHMaaHTa 7,01E+01 6,26E+07 1,12E-06
Okucnenve 2,50E+01 6,41E+08 3,91E-08
OBTpodumKauus 2,42E+00 1,08E+09 2,24E-09
Tokcu4yHOoCTb Onsa YernoBeka 4,73E+02 1,45E+11 3,26E-09
Jkonornyeckas TOKCUYHOCTb 4,76E+00 1,16E+11 4,10E-11

5.2.1.4 OnucaHue adgpekTa Ha pesynbTaTbl UCCIEA0BaHNS

B rucrorpamme Ha pucyHke ‘IOI:I ans npvmepa 1 npeacTtaeneHbl pe3ynbTaThl HOpManusauum (HOpPManu3oBaHHbIN
npocuns OBXL|). B pesynbtate Hopmanusauum MOXeT OKasaTbCsl, YTO HOpManu3auus Bbl3biBaeT CABUI 3HAYMMOCTU
pes3ynbTaToB Kateropuu BosgencTteus. Hanpumep, ob6pasoBaHne oTookcMaaHTa nepemeLlaeTcsi ¢ NAToro Ha nepeoe
Mecto. [lpu 3TOM rasopacnpefeneHme KaXeTca OTHOCUTENbHO 3HaYUTENbHbIM Kak WCTOYHMK OOpasoBaHue
doTooKcuaaHTa. TN BO3OENCTBUSA NOABNATCA Grnarogaps yteuyke rasa M3 Tpyd v SABASTCA OOWHAKOBLIMU ANS ABYX
TMNOB MaTepuanoB. JTO YCMOBME KacaeTCsi OCHOBHOIO BapuaHTa ynyduweHus. Bosgencteusi kateropym n3MeHeHue
Knumata nepemMellaeTcs C MNepBoro Ha BTOpoe MecTo. K ToMy ke BO3OEeNCTBMS Ha OKUCIEHWE MNpPenCTaBnsATCS
OTHOCUTENbHO 3HauMTENbHBIMW AN TpybonpoBodoB w3 matepuana A. TOKCUYECKME BO3LENCTBUSI  KaXyTcs
OTHOCUTENbHO Mano3HaymTenbHbiMU (CM. 3amedaHue Kk 5.8.1.1 3komnormyeckasi TOKCUYHOCTb, O XIOPUMPOBAHHbIX
OpraHM4yeckMx MukposarpsisHeHusix). CnegyeT 3ameTuTb, YTO pe3ynbTaTbl HOPManu3auum He XapaKTepuayloT



OTHOCUTENbHYIO BaXXHOCTb KaTeropmﬁ BO34ENCTBUS.

b OtHocuTenbHo pucyHkoB 10, 11, 12 n 14: HeonpegeneHHOCTM B XapaKTepucTudeckux KoaddpuumeHTax
TOKCUMYHOCTW ANS YerioBeka M 9KONOrmyeckon TOKCUYHOCTW ropasfo bonblue, yem B Apyrux KoadduumeHtax. Mo aton
NpUYNHE KaTeropum BO3AEWCTBUS MpeAcTaBleHbl B 3TOM OTYeTe ABYMSA rpynnamu: ogHa rpynna C OTHOCMTENbHO
BbICOKOW OMpeAeneHHOCTbIo, Apyras rpynna ¢ OTHOCUTENbHO HU3KOM onpeAeneHHocTbo. B Tabnuuax rpynnel pasgeneHsi
ABONHBIMU NINHUAMMW.
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BMatepuan A DOMaTtepwan B

WcxopHas nHdopmaums: MNpeobpasoBaHHble o6LLe BbIGPOCH B CTpaHe B roay

PucyHok 10 - Hopmanu3oBaHHbin npocduns OBXKLL ans rasopacnpeaenntensHOM cucTeMbl

5.3 NMpumep 2. NMpogonmxeHue

5.3.1 PacueT 3Ha4yeHUIN NokasaTernen KaTeropum Ha oCHoBe UCxoaHou uHdopmauum (Hopmanusauus) (4.4.3.2
NUCO 14044)

5.3.1.1 Hwxke npuBeneHbl npumMmepbl Npeobpa3oBaHUsa 3HAYEHUI PE3yNbTAaTOB C MOMOLLBK HECKOMbKMX BbIOPAHHBLIX
UCXOOHbIX  3Ha4YeHUn M cnocoboB,  KOTOPbIMM  MOXHO  MOMYYUTb  pPas3nu4YHble  pesynbTaTbl  3TUX
npeobpasoBaHuii(Hopmanusaums)

[aHHbI NOANYHKT UNMIOCTPUPYET HECKOSbKO Mpoueayp Hopmanusauuu, BKMYas Noaxon per capita (B pacyete Ha
AyLY HaceneHust) n Noaxon ¢ UCXO4HOW nHdopmaumen.

Bbi6op npouenypbl HOpManuaaumm 3aBUCUT OT LIENW UCCINEAOBaHNS U PELUEHUI, MPUHATBLIX B MPOLecce onpeaeneHunst
uenu n obnactn uccnenoBanus. Npu MPUHSATUN pPeLIeHUn HeobXoaMMO MOCTOSIHHO MMETb B BuAy Uenb M obnacTb
uccreaoBaHusi, YtTobbl MOHSTb, KakuM obpa3oM mpoledypa HOpManu3auun U3MEHUT 3HadeHue nokasatens. [loatomy
npyMep WNMICTPUPYET TO, Kak NepBoHavanbHble 3Ha4YeHWsi nokasaTenen kateropum n3 obsisatensHeix pasgenos NCO
14044 un3meHsioTcA B abCOMOTHLIX W OTHOCUTENMBHBLIX TepMUHax. [Mpumep Takke CcOOEPXUT NpemsynpexaeHus u
pekoMeHOauun, KacawLimecs HopManusauum n Apyrux ONONHUTENbHbIX Npoueayp, 3HaYeHWUst nokasaTenemn Kkateropmm
13 obsi3aTenbHbIX pasgenos cornacHo 4.4.3.2.2 NCO 14044:

"Mpu BbIBOPE KOHTPONBHON CUCTEMbI CredyeT Y4YuTbiBaTb COMMacoBaHHOCTb MPOCTPAHCTBEHHBIX U BPEMEHHbIX



MacLuTaboB 3KOMOrM4eckoro MexaHuama u KOHTpOJ'IbHOVI BENMNYUNHbI.

Hopmanusaumsa pacyeTHOro nokasaTens MOXeT M3MEHWUTb 3aKfYeHWs, caenaHHble Ha cTaguu OB)KU, AHanus
YyBCTBUTEJIbHOCTU MOXET NnpenoctaBUTb AOMNOJTHUTESIbHYIO MHopMaLmo o Bbl60pe TAKUX KOHTPOJIbHbIX OaHHbIX.

[MonyyeHHble HOpManM3oBaHHble pacyeTHble MoKasaTenu kateropum obecneynBaloT NOMyyYeHWe HOPMann3oBaHHOTO
npoduna OBXL".

Hopmanusaumsi MOXeT MCNonb30BaTb HEKOTOPbIE N3BECTHbIE UCXOOHbIE 3HAYEHUs], CoaepXallmnecs B Lenu u obnactu
uccrnegoBaHusl, HampuMmep, YYuTbiBaTb HaceneHve, nnowagb, OOMN0 BblIOPOCOB M UCTOpMYeckMd (OOH BbIGPOCOB.
Tabnvua 28 obecneuvBaeT Tpy BMAA AaHHbIX ANS HECKOMbKUX CTPaH, KOTOPble MOXHO WUCMOMb3oBaTb B KayecTBe
UCXOAHbIX 3HAYEHWI C UNNIOCTPaUMen BO3MOXHOIO KPYMHOro n3ameHeHus. MpuBeaeHHble 3Ha4YeHNs MOryT COBUraTbCa W,
TeM CaMbIM, U3MEHSITb OTHOCUTENbHOE MOMOXEHME MoKasaTens KaTeropum B 3aBUCUMOCTU OT CTpaHbl, MCNOMb3yeEMOW
Kak ucxogHasa 6asa gns Hopmanusaumm. K Tomy e, ecnv TONbKO MPOMBbILUMEHHbIE MpoLecchl Obinn BbiGpaHbl Ans

Hopmanusauumn, Toraa 6yayT ucnonb3osaTbest Beero 2% obumx seibpocos SO 5 13 AnbaHuun, 27% n3 benbruv n 24% n3

®uHnaHgmm (T.e., nonydyaem uameHeHue ot 2,400 go 85,600 m go 65,400 TOHH ONA WCXOOHOrO 3HaYeHust). JTo
nonoxexue 6ygeT n ganee yBenuyunBaTb pa3nnuns pesynbTUPYHOLLMX HOPManuM3oBaHHbIX NoKasaTenen.

Tabnuua 28 - NcxogHble 1 6a3oBble 3HAYeHWs1 Ans HopManu3auum

CtpaHa Hf:lgnf;:le, Mnowags, ku 2 BenwnunHa Bbibpoca B rog, (TOHHbI)
SO NO
Anb6aHus 3,119 27,000 120,000 30,000
Benbrus 10,141 33,000 317,000 352,000
OuHNAHANSA 5,154 305,000 260,000 300,000
repmaHus 82,133 349,000 4,520,000 2,376,000
Wcnanusa 39,628 499,000 2,265,000 1,178,000
BenukobputaHus 58,649 242,000 3,751,000 2,701,000

Ecnn ncxogHon Hopmanusaumen SBnseTcs GeEHOMUMHATOP, TO NPW CTaHA4apTM3aumun pesynbTaT Ans cTpaH ¢ MeHbLINM
HaceneHviem, nnowagsMn unu gonamm Belbpocos GyaeT yBenmumBaTbCs MO CpaBHEHWIO ¢ 6onee KpynHbIMK cTpaHamu. B
Tabnuvue 29 ncnonb3oBaHbl 6a30Bble UCXOOHBIE AaHHble MO BbiOpocam Ans 3HaYeHW nokasartens SE, nonyyeHHbIX B
npumeHeHnn kK 5.2 npumep 2 naparpad 2) iii), npounnoctpupoBaHHbini B 4.4.2.2 NCO 14044. OTHOCUTEMBLHLIE
U3MEHEHUS MoKasaHbl B NpaBoW KOMoHke Tabnuubl 29. CyllecTBeHHble M3MEHEHMS 3Ha4YeHW’ KMMEeT MeCcTo B
pes3ynbTaTax aHanusa npu Beibope MCXO4HOW HOpManu3auum.

Tabnuua 29 - Pacuyet HOPMarM30BaHHbIX 3HAYEHUI NoKa3aTesnen ¢ UCNOMb30BaHNEM PA3SINYHBLIX MCXOAHBLIX AAHHbLIX U
6a30BbIX 3Ha4YEHUI

MpyMep Hopmanuaaumu Ha Aywy HaceneHus

C1paHa 2 HaceneHwue, CtaHgapTn3oBaHHOe 3HaveHue
3HauyeHne nokasaTtensi, M ThIC. Yen.
AnbaHus 0,02 3,119 -
0,0641-10 7
Benbrusa 1,29 10,141 —A
0,127-10
PuHNaHana 15,38 5,154 -8
2,98-10

Mpumep HopManusaumm UCxoaHbIX 6a30BbIX 3HAYEHMI BbIGPOCOB




CtpaHa 2 Bbibpocel, T CtaHgapTn3oBaHHOE 3HaYeHne
3Ha4deHune nokasartens, M

SO NO SO NO SO NO

AnbaHusa 0,02 a 120,000 30,000 -7 -10
0,00 1,67-10 3,33-10

Benbrus 1,28 0,008 317,000 352,000 - -2
4,04-10 2,27-10

duHnaHana 15,14 0,242 260,000 300,000 -5 -7
5,82:10 8,07-10

a
[nsa HopManuaaumm ucnonb3oanock 3HadeHne 0,00001 Tak, 4ToObl 3Ha4YeHus n3 benbrum n PUHNAHAUN He Hado ObINo Aenw

5.4 Mpumep 6. Hopmanuzauma 3HauveHun nokasatenen OBXL npu ucnonb3oBaHuu
Pa3nNUyYHbIX XONOAUIbHbIX Fra30B

5.4.1 PacyeT 3HayeHWn MokaslaTenen KaTeropMm Ha OCHOBE WCXOL4HOW WHdopMauuu (Hopmanusauusi). MNMpumepsbl
npeobpa3oBaHUs 3HAYEHU MokasaTenen C UCMONb30BaHWEM HEKOTOPbIX BbIOpaHHbIX 3HAYEHWA U C MPUMEHEHMEM
cnocoba nonyyeHnsi pasHbiX BLIXOAOB OT 3TMX NpeobpasoBaHuii (Hopmanuaaums) (4.4.3.2 UCO 14044)

5.4.1.1 KpaTkui 0630p

Llenb aTtoro npumepa 3aknioyaeTcs B AeMOHCTpaumu npouenypbl BbIGOPOYHON HOPManu3auum aneMeHTa, B KOTOpoun
3HaYeHns1 nokasaTenen KaTeropum pacCcUUTbIBAIOTCA OTHOCUTENbHO WCXOZHOW uHdopmauun. 3HaveHue Bblbopa
cmcTeMbl 6a30BbIX 3HA4YEHWI HopManu3aunm UNICTPUPYETCHA NyTEM CPAaBHEHMS TPeX PasnuyHbIX KOMMNIIEKTOB NCXOAHOM
uHdpopmauun. B 4.4.3.2.2 ICO 14044 ycTaHOBMEHO:

"Mpn BbIGOPE KOHTPOSIBHOM CUCTEMbI CrieQyeT Y4uTbiBaTb COMNACOBAHHOCTb MPOCTPAHCTBEHHBIX U BPEMEHHbIX
MaclTaboB 3KONOrMYECKOro MEXaHN3mMa N KOHTPOIIbHOM BENUYNHBI".

[ns Toro 4ToObLI MPOBEPUTbL BAaKHOCTb 3TOW peKoMeHdauuu, HeobxoaAMMO CpaBHWUTL 6a3oBble 3HAYeHWs aOBYX
ucnonb3yemblx cuctem. OgHa npefcTaBnsaeT TeKylMi ypoBeHb BbiOpocoB B EBpone, Apyras npeactaBnseTr TekyLui
ypoBeHb BblIBpOCOB B reorpadmyeckom maclutabe nog BMUSIHUEM OAHHOW KaTeropuv BO3AENCTBUS, yYUTbIBas YPOBHU
BblIOpocoB B EBpone Ans permoHanbHbIX KaTeropuini BO3AENCTBMSA M YPOBHM rrobanbHbIX BbIOGPOCOB AN rnobanbHbIX
KaTeropui BO3gemncTBus.

MprMep ocHOBaH Ha pearnbHOM OnbiTe Npu pa3paboTke XxonoannbHMKA. BaxHo, 4TOOLI peLleHusi, NPUHATBLIE MPU 3TOM,
OblNn  aKkTyanbHbIMM B TEYEHME Cpoka CcnyxObl npogykumn. [1OCKONbKY XONOAWMbHUK-U3AEeNue AOnNUTENbHOro
Nnonb30BaHUA, C oXugaembiM CpokoM cnyxobl 10 net unu 6onee, TO crnegyeT NEPUOANYECKN NPOBEPSATb BPEMEHHYHO
3aBMCUMOCTb pe3yrbTaToB HopManusauum.

[nsi Toro 4to6bl 3TO NpoBepwuTL, BbiIbMpaeTcs cucTtemMa 6a30BbIX 3HAYEHWIA, NpeacTaBnsWwas Hambonee BEPOSATHLIN
ypoBeHb BbIOpOCOB B Onwkaiem Oyayuiem. 34ecb ONsTb KEe MCMNOMb3ylTCs YpoBHM BblibpocoB B EBpone ans
pervoHanbHbIX KaTeropuii BO34ENCTBUS U YPOBHU rnobanbHbix BeIOPOCOB Ans rnobarnbHbIX KaTeropuin BO34encTBus.

Cnyuyaii cBsisaH ¢ ocHoBaHHbIM Ha OXKL| conocTaBneHnmn aKkornormyeckmx Bo34encTBuii oT arnbTepHaTUBHLIX METOLOB,
ucrnonb3yemblx Ans 3ameHbl CFC B M30MSILMOHHON NEHE 1 B CUCTEME OXINaXAEHMS AOMaLLHEro XONoAUNbHUKA:

- OQHa anbTepHaTuBa UCNOJIb3yeT ra3 A KaK NeHHbIN areHT B U30NALUN U XNagareHT;
- gpyrasa anbtepHaTtnBa NpUMeEHAET ras B KaK NEeHHbIN areHT B U30NAUUN U XNagareHT.

DyHKUMOHANBHOM eanHULEN UCCedoBaHus sBNseTcs npegnonaraemasa paborta, obecneumBaemas 200-nMTpoOBbIM



3Heproc6epera}0u.|,MM OoMallHUM XonoaunbHMKOM B Te4EeHNe ero cpoka CJ'Iy)K6bI, a uenbto - NOMOLb B Bbl60pe, KOTOprIZ
OOJKHbI caenaTtb pa3p860T'~IVIKVI n3genuna.

Bbin BbINOSMHEH aHanu3 3anacos, a B Tabnuuy 30 nomelleHbl 3HaYeHWs NnokasaTernen Ans KaTeropuii BO3AenCTBusS,

YyUnTbIBAEMbIX MPU OLEHKE [ABYX anbTepHaTUBHbIX pabounx areHToB. MNpumep agantupoBaH m3 [41], [42], npMMeHeHHas
METOA0MNOrNA OLEHKN BO3OENCTBUSA XMU3HEHHOTO LiMkna npmeeaeHa B [42] n [43].

Tabnuua 30 - Xapakrepuctnyeckme npocunm OBXKLL ans AByx anbTepHATUBHBIX NPOEKTOB XONOAUIbHUKA

KaTteropus Bo3gencTams EavHnua a3 A [a3 B
[mobanbHoe notennexue rco 2 - OKBUBAMEHTI 870,000 2,270,000
VcTolleHne o3oHa r CFC-22 - akBMBaneHThl 0 0
O6pasosatme rCoH, - aKB/BaneHThl 101 63
doTooKCMaaHTa
OkucnexHune rSO1 - KBUBANEHTSI 8,000 6,820
O6oralleHne nuTaHus rNO3 - 9KBMBANEHTI 5,150 4,380
XpoHunyeckas TOKCUYHOCTb 3 44,000 44,000
BOAb! M~ BOAbI
ToKcu4YHOCTb ANSA YenoBeka 3 1,610 1,610

a M~ BOAbl
Yyepes Boay
Tokcu4yHOCTb NS YyernoBeka 3 563,000,000 613,000,000
yepes BO3ayX M Bo3dyxa
B nosgHerwen uvHTepnpetauum criegyeT y4YecTb, YTO B KaXdoOW KaTeropum BO3LEVCTBUSA
TOKCUMYHOCTb NSl YerioBeKka OXBaTblBA€T HECKOSbKO PasfMYHbIX TOKCUMKOMNOMMYECKMX MEeXaHU3MOB
BINUSAHNS.

B gononHeHue K 3Konormyeckum Bo3dencTBUsIM, nepeyvmcrieHHsiM B Tabnuue 30, cyliecTByeT pUck noxapa v B3pbiBa,
CBSA3aHHbIV C ra3om A, 4yero HeT B cryyae ¢ rasom B.

5.4.1.2 Onpepnenexve TpeboBaHWiA K HOpManuaauum (OTHOCUTENBHO LeNy 1 obrnacTy uccneaoBaHuin)

Llenb nccnegoBaHusa coctonT B TOM, 4TOObI pelmnTb, sBngeTcsa nu ra3 A wnu ras3 B nydwen anstepHaTtvBon Ans
3ameHbl CFC B HOBOM MOKOMEHWM AOMALUHMX XONMOAWIbHMKOB. JTOT BOMPOC HENb3H PEeLnTb TONbKO Ha OCHOBaHUW
3HayeHU nokasaTtenewn, Tak Kak CyLleCTBYIOT KOMMPOMWUCCHbIE CUTyauuu ANs HEKOTOpbIX KaTeropvm BO3LEVICTBUS.
CornacHo 3HavyeHusIM nokasaTternen, npveBedeHHbiM B Tabnuue 30 ra3 A npegnoyTUTEneH B CMbICNE BIUSAHMSA Ha
rnobanbHOe noTensieHne u, B HEKOTOPOIN CTEMNEHW, fy4lle B YaCT! TOKCMYHOCTM BO3dyxa AfA YenoBeka, Toraa kak ras B
nydwe B cmbicnie OTOXMMMYECKOro obpa3oBaHMs O30Ha W, B HEKOTOPOW CTEMeHW, fy4lle B CMbICIIe OKUCIEHUS U
MakpoanemeHToB. OAHaKo 3HayeHWs nokasaTenen Ans pasfv4YHblX KaTeropuii BO3OEWCTBUS BblpaXKeHbl B pPasHbIX
eavHuuax. [Ons Ttoro ytobbl paszobpaTbCcs B MHTepnpetaumMn pesynbTaToB OTHOCUMTENbHO LENU UCCNefoBaHusi, OHU
OOMKHbl OblTb MpuBegeHbl Kk OOLen LWKane, W BblpaxaTb 3HAaYMMOCTb AnA Kaxaow kaTteropuun. CnepoaTenbHO,
cywecTByeT siBHasi NOTPeBHOCTb B HOpManm3auumn.

5.4.1.3 O630p TpeboBaHUIN, KPUTEPUEB U UCXOLHON MHGOPMALIUA

Llenbio Hopmanusauun SIBNSeTCH OTHECEHWe 3HaYeHW nokasaTenen Npodykumm K Habopy 6a3oBbIX 3HAYeHWN,
KOTOpble CyMMapHO COCTaBnSOT OOLLyl0 LiKany, 3HaKoMyl MONb30BaTeNio WM MOHATHYIO AN MHTepnpeTaTopa
pes3ynbTaToB OLEHKUN XU3HEHHOrO uMkna. TakuM obpasom, yyeT obLyero ypoBHsi BO34ENCTBMSA, kak NpaBumio, BbibupaeTcs
ANS KaXXO0W U3 KaTeropuin BO3AeNCTBUSA NPY CO34aHUN CUCTEMbl 6Ga30BbIX 3HAYEHWIN. DTN 3HAYEHMA MOTYT ONpeaensaTbCs



Ha rnobanbHoMm, pernoHanbHOM, HauMOHalNIbHOM UK NTOKalNIbHOM YPOBHAX U BblpaXaTbCA B obuem Buae, B nepec4yeTe Ha
ayuly HacelneHud, Ha egunHuly nnowaann mnn apyrmm aHarorm4Hbim 06pasoM.

B Tex cnyvasx, korga Hopmanusaumsi CRyXuT Takke B KayecTBe MOArOTOBKM K OLEHKe, rpynnupoBaHWIO Wnn
paHXupoBaHuio, BbIGOP CUCTEMbI OTCYETa [AOMKEH MNPOUCXOAUTb B COOTBETCTBUM C MPUHUMMAMU W KpUTEpUsMK
BbIOpaHHOro MeToada OLEHKM, rPYNNMPOBaHNS WU PaHXMPOBaHWUS.

[na kateropui rmobanbHOro BO34eNCTBUS TMna rnobanbHOro NoTEnneHnss MM UCTOLEHUA CTpaTocdepHOro o3oHa
BO3[ENCTBME HE 3aBUCUT OT PacnonoXeHns TOYKN NPONCXOXAEeHNS BbIBpocoB. 1o 3ToM NpuynHe ypoBeHb BO3AENCTBUS,
C KOTOpPbIM Mbl CTajlkmBaemcs B NtobOM MecTe Ha 3emne, Bbi3BaH 06LWuUMK rmobanbHbIMK BbIOpOocamu Mo KaTeropmsam
rnobanbHOro BO3AEWCTBUSA. B oTnnumMe OT 3TOro AN perMoHanbHbIX W NOKamnbHbIX KaTeropui BO3dencTeus (Tvna
OKMCINEHNS UMM 3KOTOKCUYHOCTU) YPOBEHb BO3AENCTBUS, C KOTOPbIM Mbl CTankuBaeMcs, Bbl3BaH BbiIbpocamu B npegenax
ogHoro pervoHa. CO 14044 (cm. 4.4.3.2.2) pekomeHayeT, 4ToObl Mpu BbIGOpe CUCTEMBI OTCYETa Y4UTbiBanacb
COrnacoBaHHOCTb MPOCTPaAHCTBEHHBIX M BPEMEHHbIX MaclLTaboB 3KONMOrM4eCckoro MexaHnuama U KOHTPOSTbHOW BENNYUHDI.
Moatomy mcxogHas MHMOpMaumMs Mo HopManusauuy OCHOBaHa Ha eXerofHblx rnobanbHbIX BbIGpocax no karteropusiMm
rnobanbHOro BO3AENCTBUSA U HA eXEerogHbIX pernoHanbHbIX Bbibpocax (06bIYHO TeX PerroHOB, FAe pelleHue NPUHATO U
peann3oBaHO) MO OCTanbHbIM KaTeropusm Bo3genctaus. C uenbtlo co3gaHnsa obLien cuctembl oTcueTa AN KaTeropun
rnobanbHbIX U pervoHanbHbIX BO3AEVWCTBUIA BCe BO3AEWCTBUS NpeAcTaBneHbl B eAuHMLAx Ha Aylly HaceneHus Tow
obnacTtn, AnA KOTOPOW MOACHUTLIBAIOTCA BbIOPOCHI, TO €CTb Ha OA4HOrO XWUTensd Mupa Afna kateropui rnobanbHOro
BO3[eNCTBMA N HA OGHOTO XWUTENsA pernoHa Ans ocTanbHbIX KaTeropun.

Mo crTpaTternyecknm coobpaxkeHnsiM LIeneBOM YpPOBEHb BO3LAENCTBUS OMNPEAenserca Ha nocnegHui  ropg
3annaHMpoBaHHOrO Nepuoaa Ha HECKONbKO MNET Bnepes 1 NpUMeHseTCs B Buae MoAayns AOCTyna Ans UCXOAHbIX YCNoBUiA
Hopmanusauuu B 6nkaniwem byayliem. 310 0CoOBeHHO BaXKHO ANS NPOAYKLMN CO CPOKOM Cry»Obl B HECKOMbKO NeT, rae
MOXeT 0Ka3aTbCH BaXHbIM 3HaTb 3KOMNOrMYeCKMe XapakTepucTUKM NPOAYKLMM B NpoLecce HOpManu3aumm B NpoOMeXyTKe
BPeMeHW brmke K OKOHYaHWI0 Cpoka Cry»Obl.

5.4.1.4 Bbibop ogHoro unu 6onee TMNOB NCMONb3yEMO UCXOAHOW MHOPMaLUn

Bbibop cuctembl 6a3oBbix 3HaveHun criegyeT denaTb B COOTBETCTBMM C MNOCTaBMEHHOW Uenblo M obnacTbio
NPUMEHEHNST CUCTEMbI, @ TakKe B 3aBMCMMOCTM OT TOrO, BbINOMHAMNOCL N B3BELUMBAHME UK rpynnupoBaHune. M ecnu
OHO BbIMNOMHANOCH, TO HY>KHO 3HaTb Kakon MeToq W Kakne KpuTepun NPUMEHSINUCh Npu 3TOM.

Ons Toro 4To6bl NOArOTOBUTLCS K B3BELUMBAHWIO UMW TPYMNUPOBaHMIO, BbiIGpaHHble AN HOpManusauum MUCXondHble
AaHHble OOIMKHbI NPeACTaBNATb TEKYLUMA unu 6rnvkanlumn ypoBeHb BO3OEWCTBUN B pervoHe (8 Hedanekom 6ydyuiem),
ANsi KOTOPOro PacCYMTbLIBANMCh BECOBbIE KO3I(PPULIMEHTDI - B JAHHOM criyyae Anst EBponbl. 3T0 03HavaeT, YTo ucxogHas
WHopMauns ANs HOpManu3auuum OCHOBaHa Ha eBPOMEWCKUMX YPOBHSIX BbIOPOCOB [ANs pervoHanbHbIX KaTeropuii

BO34ENCTBMSA, U Ha rmobanbHbIX YPOBHAX BbIGPOCOB AN rmobanbHbIX KaTeropun Boa,zzl,e|7|CTB|/||7|1 . K Tomy xe, 4TobbI
06HapyXuTb BrMsSHWE 3TOM NPOCTPaHCTBEHHON AnddpepeHumaLmm, NpuMeHsieTcs TpeTbs cuctema 6asoBbIX 3HAYEHUN, B
KOTOPOW €BpOMNeNCKMe YPOBHU BbIOPOCOB MCMONb3YHOTCA Arsi BCEX KAaTeropuii BO3AEeNCTBUS, HE3aBMCMMO OT TOrO, HOCST
OHU rnobanbHbIN NN PErMoHarbHbIN XapakTep.

[ns HekoTopbIX HernobanbHbIX KaTeropuin BO3AENCTBUSA, Hanpumep GOoTOXMMNYECKOro 0Opa3oBaHUsi 030Ha, Aaxe
eBponencknii MacuTad BeNuK no CpaBHEHMIO C eAUHMYHBIM MacLuTaboM BO3AENCTBUS.

Takum 06pa30M, npu cpaBHEHUM OBYX anbTepHATUB MPOEKTUPOBaHUA XOoNoAuNbHUKA Bbl6MpaPOTC$| TP CUCTEMDbI
6a30BbIX 3HaYEHWIA:

- MPOCTPaHCTBEHHO AndpepeHUMpoBaHHbIE WCXOAHbIE AaHHble (OCHOBaHHble Ha rnobanbHbiX BbiOpocax Ans
rnobanbHbIX BO3AENCTBUA W Ha €BpONEnWCKnX BblIOpocax QANA peruoHanbHbIX W JNOKanbHbIX  BO3AEWCTBUN),
npeacTtaensowme cobon  mekyujue ypoBHM  Bo3gewctBuss B EBpone - "Tekywime  nNpoCTpaHCTBEHHO
anddepeHUMpoBaHHbie BbIOPOCHI";

- NMPOCTPaHCTBEHHO AucbdepPEHLMPOBaHHbIE UCXOAHbIE AaHHble, NpeacTaBnsolme cobol ypOBHM BO3LAENCTBUS B
EBpone & Hedanexkom 6ydywiem (XONOAWIBHUK AOIMKEH ObITb Ha pbIHKE B TEYEHME NATW NeT C 3TOr0 BPEMEHW, U JOIKEH
ObITb M3BECTEH CPOK MPUHATUSA peLleHns) - "bByayLume npocTpaHCTBEHHO AnddepeHUnpoBaHHbIE BIGPOCHI";

- NCXOAHbIE AaHHble, NpeAacTaBnsiowme cobo ypoBeHb BO3OEWCTBMSA, KOTOPbIN ByaeT COOTHOCUTLCH C TEKYLLMMU
€BPOMNEeNCcKMMMN YPOBHAMM BbIOPOCOB ANs BCEX KaTeropuin BO3AeNCTBUi - "TekyLune eBponenckne ypoBHu".

3HayeHus nokasaTens Ans Tpex cuctem 6a3oBbIX 3HAYEHMWI BbipaXXeHbl HA AyLy HaceneHus B 6Ga30BOM peErMoHe B
Tabnuue 31:



- TekyLmii (1994 r.) ypoBeHb €BpOMNENCKNX BbIBPOCOB A1 BCEX KaTeropuii BO3AENCTBUS;

- NMPOCTPaHCTBEHHO AnddepeHLMpoBaHHbIN B HeaanekoM Oyayuiem (2004) ypoBeHb BbIGPOCOB, COOTBETCTBYHOLLMIA
uenesbiM BbibpocaMm (B EBporne ans permoHanbHbIX kKaTeropuin Bo3gencTems 1 rmobanbHbii Ans rmobanbHbIX KaTeropui
BO3AENCTBUSA).

Bce 6a3oBble 3HaveHusa ans Hopmanusaummn BblpaXkeHbl Ha AyLly HaceneHust B 6a3oBoM pervoxe [44].
Tabnuvua 31 - Cuctembl 6a30BbIX 3HAYEHWUI ANS KATErOPUI IKONOrMYECKMX BO3AENCTBUIA, MPEACTaBNAIWMNX TEKyLUMe

(1994) npoctpaHcTBEHHO AMddepPeHLMpoBaHHbIE BbIOPOCH! (eBpPOMENCcKMe BbIOPOCHI ANs perMoHanbHbIX KaTteropui
BO3A€eNCTBMA 1 rnobanbHble BbIOpoChl AN rnobanbHbIX KaTeropuin BO34encTBns

KaTeropus Bo3aenctausi EavHuua Tekywmn Tekywun ByoyLwmia
npocTpaHx- €BPOMNencK1n npocTpaHx-
CTBEHHO- BbIGpOC CTBEHHO-
AncdepeHLm- AnbepeHLn-
poBaHHbIN pOBaHHbIN BbIOPOC
BblGpOC
log - 1994 1994 2004
['mobanbHoe notennexue rCO- oKBUBANEHTbI/ 8 2x106 1 3x10? 6 8x106
YyenoBek
doToxmmmnyeckoe rCoHy4 25 25 20
obpa3soBaHue 030Ha
3KBMBaneHTbl/
YyenoBek
Oxucnenne rSO- aKkBMBaneHTbI/ & 4 49
yenosek
Oforaiehyie MTaHIR | 1NO3 akaveaneHTsl/ | 1 2440° 1,2x10° 8,5x10"
yenosek
Xponneckas 3 sopal 3,5%10° 3,5%10° 2,9x10°
TOKCUYHOCTb BOAbI M BoAa/denosek X ,9X ,9x
Tokcu4HOCTb Ansa nogen
yepes Boay A A M 3 BoJa/yenoBek 5,2x10 4 5,2x10 4 3,5x10 4
ToKcu4HOCTb Ansa nogen
A A M3 BO3ayx/4enoBek 3,1x‘109 3,1x109 2,9x109

yepes BO3ayX

5.4.1.5 PacyeT HOpMann3oBaHHbIX pe3ynbTaToB

[eneHve 3HayeHus nokasatenen B Tabnuue 30 Ha cooTBeTCTBYOLIME 0a30Bble 3HAYEHWs ANS HOpManusauuum B
Tabnuvue 31 gaet HopmanunsoBaHHble npodunm OBXKL, ans anbTepHaTUBHBIX NPOEKTOB XONOAMMbHMKOB, KaK NoKa3aHo B
Tabnuuax 32, 33, 34 n rpacpmyeckn NpouNNCTPUPOBaHO Ha pucyHkax 11, 12 n 13.

Tak Kak 3HaveHus rnokasaTenein cucTem 0Ga30BbIX 3HAYEHWUI BbIPAXEHbl Ha Oylly HACeneHusi, HOPManu3oBaHHble
3Ha4YeHVs1 MokasaTtenen Ons NPOAYKLMW MOKa3biBalOT, HACKOMbKO BEnuvka [OONs BO3OENCTBUA MPOAYKUMM B MOJTHOM
OLIEHEHHOM FO0BOM HEraTMBHOM BO3AEVCTBUM Ha YCpeOQHEHHOro Yenoseka. OHU BbipaXaloTCcsl B AuHULAX: 9KBMBANEHT
- YenoBeK WUnu, Yto Gonee NPUMEHUMO, MUMNMU-YENOBEK-3KBMBANeHT, MY, MHaekc ansa eamHuubl MYO oTHoCcUTCS K
PEervoHy, Ha KOTOPOM OCHOBaHbl 6a30Bble 3HaYeHUs AN HopManu3auun B COOTBETCTBUM C BbIGpaHHbIM 6a30BbIM FO0M.

Tabnuua 32 - HopmanuaoBaHHble npodunmn OBXXL anbTepHaTMBHBIX NMPOEKTOB XONOAWUMBbHUKA C UCMONb30BaHNEM
TeKyLlero npoCTPaHCTBEHHO AnddepeHUnpoBaHHOIO YpPOBHA BbiOpocoB (EBpona And pernoHanbHbIX KaTeropui
BO3AENCTBUSI U BECb MUP A5 rNobanbHbIX KaTErOPUN BO3OENCTBMSA) Kak cucTeMa 6a30BbIX 3HAYEHUI.



Bce HopmanuaoBaHHble 3Ha4YeHUS nokasaTernen BblpaXkeHbl B MUMMN-YeriOBEK-9KBUBaNeHTax, M4Q.

KaTteropus Bo3gencraus EpnHnua a3 A [a3 B
[mobanbHoe notenneHue MY 1704 106 277
doToxmmmnyeckoe obpasoBaHue My 4,0 25
030Ha EDR4
Okucnenne MUD Eryo4 108 92
O6oralleHne nuTaHus MUD Eryo4 43 37
XpoHuyeckas TOKCUYHOCTb BOAbI MY Er7o4 126 126
TOKCMYHOCTL Ansa nogen Yyepes MUl 31 31
BOAY ElT24
TOKCUYHOCTb Ang nogen Yepes Mu3 182 198
BO3AYX E1T94

Tabnuua 33 - Hopwmanu3oBaHHble npodunm OBXL, anbTepHaTMBHBLIX NPOEKTOB XONoAWsbHWKA, MOMyYeHHble C
MCNoNb30BaHNEM TEKYLLNX YPOBHEW BbIOPOCOB B EBpone kak cMcTeMbl 6a30BbIX 3HAYEHUIA.

Bce HopmanuaoBaHHbIE 3HAYEHUS NOKa3aTenemn BblpaXXeHbl B MUMNNN-YENOBEK-9KBUBANeHTax, MYQ.

KaTteropus Bo3gencraums EpnHnua a3 A [a3 B
mobanbHoe noTennexHne MY3 1104 67 175
doToxmmmnuyeckoe obpasoBaHne 03oHa MUD Eryo4 4,0 2,5
Okucnenve MUD Frygy4 108 92
O6oralleHne nuTaHus MUD Er1o4 43 37
XpoHunyeckas TOKCUYHOCTb BOAbI My FI104 126 126
TOKCMYHOCTL AN nogen Yepes Boay MY3 Er7o4 31 31
TOKCMYHOCTb ANs Noden Yepes Bo3ayx MY3 1104 182 198

Tabnvua 34 - Hopmanu3oBaHHble npodmnm OBXXL, anbTepHaTVMBHbLIX NPOEKTOB XONOAUIbHMKA, MOMYyYeHHble C
ucrnonb3oBaHvem OyayLLero NPoCTpaHCTBEHHO AMddEPEHLIMPOBAHHOIO YPOBHS BbiOpocoB (EBpona Anst permoHansHbIx
KaTeropvii BO34enCcTB1S U BECb MUP ANs rnoGanbHbIX KaTeropuin BO3LENCTBUSA).

Bce HOpManun3oBaHHbl€ 3HA4YeHNA nokasareneu Bbipa>XeHbl B MUNJTN-4YEerOBEK-OKBMBAIEHTax, M4Q.

KaTeropus Bo3gencteus Envnnuya Mas A [a3 B

moGanbHoe notenneHue 127 332

MU0 wrann4




doToxmmmnyeckoe obpasoBaHmne 030Ha MY BI17004 5,0 3,2
Okucnenne MY 119004 163 139
O6orawieHme nuTaHns MY3 Er7a004 61 52
XpoHuyeckas TOKCUYHOCTb BOAbI MY3 F112004 152 152
TokCcMYHOCTb Ansa nogen Yepes Boay MY3 Er7a004 46 46
ToKcMYHOCTb AnA nogen Yepes Bo3ayx MY3 B117004 194 211
[nofaneHoE I'ID’I'EI'IJ'IEHHE
PaToHkIM Y ECKDE
CEpEI0EaHAE 03a0HS
CDIHWMCNEHLE
Canou rna
D GOraleHLEe -an;upﬂf
AWUTaHMA D AnksHel
HPOHMYECKRH
TOHCMYHOCTE BOAbI
ToKcHHOCTE ANA
NHIAER “EPES EOOY
ToKCHYHOCTE ANA
NHIAEN “EPES BOZAY §
150 200 250 300 350

PucyHok 11 - HopmanuaoBaHHble npocunu OBXXL, aByx anbTepHaTUBHbIX NPOEKTOB, MPUMEHSIIOLLNX TEKYLLNIA
NPOCTPaHCTBEHHO AnddepeHUMPOBaHHbIN YPOBEHb BbIOPOCOB Kak cMcTeMy 6a30BbIX 3HAaYEHUIN



[MMofansHOe NOTENNEHME

POTOXHMHY ECKDE
Ofpas0EaHKE O30H3

CKWCNEHHE
.Fannu,u,uyrne
EOLOp0
CQOoralw eHAE NUTAHAA
= O ANk aHEl

APOHHYECKRA
TOKCHYHOCTE BOAE
TOKCHMYHOCTE ANA THo4ER
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TOKCHYHOCTE ANA NHOAOER
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PucyHok 12 - HopmanuaosaHHble npocdunu OBXXL anbTepHaTUBHbLIX MPOEKTOB, NPUMEHSIIOLLMX TEKYLLUA YPOBEHb
BblIbpocoB B EBpone kak cuctemy 6a30BbIx 3HaYEHUIA

FnoBaneHoe noTennedme

ToToHHMHYEC KOS
DEPESDBEHHE 030Ha

ClkicneHWe
[anouiosrne
BOA0n00
OforaleHMe THTAHKA
t D AnkaHbl

HpoHudeckana
TOKCHYHOSTE B0k
TOECHYHOCTE 008 N e
JEpEE BEOOY
TokcHYHOCTE 408 Nog e
YEPES BO3LYH
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PucyHok 13 - HopmanuaoBaHHble npocunu OBXXL, oByx anbTepHaTUBHbLIX NPOEKTOB, NMPUMEHSIIOLWLUX OyayLunia
NPOCTPaHCTBEHHO AnddepeHLMPOBaHHbIN YPOBEHb BbIGPOCOB Kak cUCTeMy 6a30BbIX 3HAYEHWN

5.4.1.6 OnucaHne achbdekTa Ha pedynbTaThl MCCNENOBaAHNS

Cyns no HopmanusoBaHHbIM npodunam OBXKLI, npeacrtaBneHHbIM Ha pucyHke 12, 04eBWZOHO, 4TO, MpWU YCIOBUK
HebOonbLUMX MOrPEeLUHOCTEN B 3HAYEHUSIX NMOKasaTenew BKNaAbl KaTeropum BO3OeNcTBus rnobanbHoe noTenneHne u
TOKCUYHOCTb BO BIUSIHWE HAa YenoBeka 4Yepes BO3AyX MakCcMmarnbHbl TOrAa, Korga 3HadeHus nokasaTtenen Ans AByX
anbTepHaTMBHLIX MPOEKTOB XONOAWMbHUKA CPaBHUBAIOTCA C MPOCTPAHCTBEHHO AN depeHUMpOoBaHHLIMU TEKYLLUMU
ypOBHAMU BbIOpOCOB. [Ans aTnx obenx kaTeropuii ra3 A nmeet 6onee HW3KMe 3HaveHust nokasatenen. Mpu cpaBHeHUN,
3HavyeHus1 nokasarteniel Ons okucreHus W, ocobeHHo, Ans oToxMmmuyeckoro obpasoBaHus o30Ha, Bonee Huskue
3HayeHus1 xapaKkTepHbl Ans rasa B.

CpaBHeHve mexay pucyHkamy 11 n 13 nokasbiBaeT CTabWUNbHOCTb 3HAYEHWIA BO BpemeHu. PucyHok 13 cogepxut



O[MHaKOBbIe 3HayeHusi, korga Gyayune NpocTpaHCTBeHHO AuddepeHLpoBaHHble YpoBHY ana 2004 r. ncrnonbayoTcs
KaK WCXOAHble 3HA4YeHUs ONsi HOpManusauuu, XOTsl, B YacCTHOCTW, HOPMarM30BaHHblE 3HAYEHWs MokasaTenen Ans
OKWCIIEHUs] CTAHOBATCSI Gonee 3HauMMbIMU U MPUBMUXKAKTCA K YPOBHIO HOPMAanu3oBaHHbIX 3HA4YEHW nokasaTenen
TOKCMYHOCTM [Nt YerNoBeKa Yepes3 Bo34yX. ATO NPOUCXOLAUT U3-32 YMEHBLUEHUS UCXOAHBIX 3HAYEHMWIA HopManu3auum s
OKWCIEeHUs.

MpuMeHuTENbHO K KaTeropuu rnobanbHOro NOTEnrneHust cpaBHEHUe Mexay pucyHkamu 11 n 12 gemoHcTpupyeT
BaXXHOCTb BblOOpa nnowagn AN nonyvyeHus npaBuiibHbIX UCXOOHbLIX 3Ha4YeHu Ans HopManusauun. Korga ypoBeHb
BO3[ENCTBMSA, COOTBETCTBYIOLWMIA EBponenckum Beibpocam, NCnonb3yeTcs ANS UCXOAHBIX 3HAYEHUI NPYU HOpManusauuw,
HOPManu3oBaHHble 3HaYeHVs nokasatenen rmobanbHOro NoTenneHus cHmkatoTca 6onee, yem Ha 30% no cpaBHeEHWIO C
ncnonb3oBaHMeM rnobanbHOro YpoBHA BO34eNCTBus. B 3Tom cnyyae Hopmanu3oBaHHOE 3HadeHve nokasartens
TOKCMYHOCTW [Ans YenoBeka 4epe3 BO3dyX CTaHOBUTCSH HambonbluMM, MpeBbILAWMM  3HavYeHne rnobanbHoro
noTenneHusa Ans rasa A.

PucyHkn 11, 12, 13 coBMECTHO MOKa3blBalOT, YTO B KOHKPETHOM Cry4yae He3aBMCMMO OTTOrO, Kakas U3 Tpex cuctem
6a30BbIX 3Ha4YeHMI UCNonb3yeTcs ANd HopManu3aumu, OTHOCUMTENbHbIE BKNadbl KaTteropun Bo3gencteus rnobanbHoe
noTenneHne n TOKCUYHOCTb BO BMMSIHME HA YenoBeka yepe3 BO34yX ABMASTCA AOoMUHMpyoWmMMn. a3 A nmeeT Gonee
HU3KME 3HaYeHUs nokasaTtenen ansa obeux kaTteropui BO3AeWCTBUSA. Takoe MPeBOCXOACTBO KaXeTcsi CTabuibHbIM BO
BPEMEHM U HE3aBUCALLMM OT BBEAEHHOW B HOpManusauuio anddepeHumaumm corfiacHo NMpOCTPaHCTBEHHOM LUKane
PasfiMyHbIX BO34ENCTBUN.

BbiBOA O TOM, Kakasi anbTepHaTUBA NPaKTUYECKM Nyylle, 3aBUCUT HE TOMbKO OT NPUBEAEHHOW MHAOPMaLMK, HO Takke
M OT BaXHOCTW, NPUWCBOEHHOW KaXXOOW KaTeropum BO3OEWCTBUS,, T.e. OT TPYNNUPOBaHUs, PaHXMPOBAaHWUS UMK
B3BELUMBAHWUS.

5.5 Mpumep 7. Hopmanusauumsa B uccregoBaHUAX Mo ynpaBrieHU0 oTXxogamMu

5.5.1 PacueT 3Ha4eHWli nokasaTens kateropum BO3OEWCTBMS Ha OCHOBE UCXOAHOW MHopMauun (Hopmanu3auus):
npumep npeobpas3oBaHNsl 3HAYEHWUI MNokasaTenelr C MCMNONb30BaHMEM HECKOSbKMX BblOpPaHHbLIX WMCXOAHbIX 3HAYEeHWN
(Hopmanuaauus) (cm. 4.4.3.2 UCO 14044).

5.5.1.1 KpaTkui 0630p

Llene gaHHoro npumepa 3akniovaeTcd B TOM, 4ToObl NokasaTb, kak Hopmanu3aums 3HaveHuin OBXKL, moxeT ObiTb
ucnosnb3oBaHa B Ka4ecTBe CpeAcTBa nepedaydn 3TUX 3HaYeHU MEeCTHbIM BMacTaM U HaceneHuto. MNpumep nogyepkveaeT
Ba)KHOCTb TpeboBaHWIA K COrnacoBaHHOCTY M NPO3PaYHOCTM MPU UCNOSNb30BaHNM UCXOAHOW MHOpPMaLMK, OCOBEHHO Npu
MCMOMNb30BaHMM pa3HblX cucteM 6as3oBbiX 3HaveHuWn. B npuvmepe paccMOTpeH BOMPOC O puUCKE HenpaBUIbHOMW
WHTepnpeTaumm MHgOpMauMn HaceneHnem, pedb MAET O AOMNOMHUTENbHOW MHOPMauuu, norydaemon B npouecce
HopManusauuw.

5.5.1.2 Onpepenexve TpeboBaHUiA K HOpManuaauum (OTHOCUTENBHO Lenu n obnacTn)

B cnepyowem peanbHoM cnyvae OBXKLL npumeHMM K MHTErpupoBaHHOW cucTeme ynpaBneHust otxogamu. Llenb
OBXL, - oueHka MeCTHbIMM BNacTAMU 3KONOrMYECKMX NOCNEACTBUIN BHEAPEHNS UHTETPUPOBAHHON CUCTEMbI YpaBrieHns
otxogamu. UccneposaHne OBXKL| cpaBHMBaeT ABa cueHapus: cueHapunm A (oOwasi NMKBMOALUSA COXOKEHMEM) U
cueHapui B (pasgenbHbit cOop/peLmKnmMHI yNnakoBaHHOM MHEPTHOM YacTh U COXCKEHME OMaCHOM 4YaCTh OTX040B).

MecTHble BNacTM HamepeHbl WCMoNb30BaTb pes3ynbTaTbl aHanuM3a Ans Toro, 4To6bl MOOWPUTL COPTUPOBKY
yNakoBaHHbIX WHEPTHbIX OTXOA4O0B B ObITy. OTO OOBbACHAET TO, MOYeMy HOpManu3aumilo MPUMEHST Kak CpeacTBO
nepeaayn 3Ha4MMOCTV pe3ynbTaToOB MECTHOMY HAaCENEHUIO.

5.5.1.3 O630p TpeboBaHMIn KpUTEPNEB U UCXOAHOW MHOPMaLUN

Hopmanuayemble pe3ynbTaTbl BKIIOYAOT criedytoLme TUnbl aHHbIX:

- pe3ynbTaTtbl aHann3a 3anacoB:



a) noTpebneHve Boabl;

b) npon3eBoacTBoO ©e3onacHbIX MHEePTHbIX OTXOA0B;

c) 3arpasHeHue Boabl: COD, BOD 5 , B3ecy.

- 3Ha4YeHUs1 NokasaTernen, onpeaeneHHble N3 XapakTepUCTUK:

- obLee nepBuY4HOE NoTpebneHne aHeprum (Bo3obHoBNsieMoe/HeBO30OHOBSEMOE);
- noTeHuman rnobansHOro NoTeNNeHus;

- OKWUCIEHWE.

MpumeydaHue - MepBble TpK KaTeropun onpeaenstTca Ha ypoBHE pe3ynbTaToB aHanm3a 3anacos.

1
OTu gaHHble ™ Obinu BbIGPaHbl NOTOMY, YTO OHM OTBEYAIOT CREAYHOLWNM KPUTEPUSIM:

! 4.4.2.2 NCO 14044 [40], [41], [42], [43], [44], [45], [46] v [47].

- OHM CBA3HbI C M3BECTHLIMW NY6NnYHLIMM AebaTamu;
- OHWN AOCTOBEPHbI CTOYKM 3PEHNS X COOTBETCTBYIOLLEro NpuMeHeHus B pamkax OBXXL;
- KOMMMEKTbl AaHHbIX ANS HOpManu3aumMnm MMerTCS Ha HauMOHaNbHOM YPOBHeE.

[MOTOKM onacHbIX 3arpsi3HEHUN, K npumMmepy, AUOKCUHOB, TAXENbIX MeTansos, u VOC, He 6binun HOpManm3oBaHbl 13-3a
OTCYTCTBMA [OOCTOBEPHbIX WCXOAHbIX OaHHbIX. x cnegyet aHanm3mpoBaTtb C  UCMONb3OBaHMEM Opyrnx TUNOB
JQKOJIOTMHECKUX MHCTPYMEHTOB (Hanpmmep, nyTemM OUEHKHU pMCKa), Gornee TOYHbIX M HaAAEXHbIX C TOYKK 3peHunsa
pe3ynbTatoB Ha MECTHOM YpPOBHeE.

OBXU, oueHeH kak ana CueHapus A, Tak n CueHapus B. CormacHO NOCTPOEHMIO CUCTEM, pe3yrnbTaTbl MX CPaBHEHMUS
npeacTaBneHbl B BUAE pasHuLbl Mexay ABYMs pesynbTtatamu. OTpuuartensHble yncna ans obomx CueHapnes NonyYeHobl
B pe3ynbTate MCNonb30BaHWs METOAONOrMU MOCTPOeHNs obenx CUcTemM C y4yeToM MpPefoTBPaLLEeHHbIX BO3AENCTBUW,
BTOPVYHOIO MCMOMb30BaHNSA SHEPIMM U MaTepuanos (U3 OTXOAOB).

dyHKUMOHanNbHas eavHULA onpeaensieTcs kak cbop n obpaboTka konMYecTBa OTXOAOB, NOSYYEHHOrO 3a rof B JaHHOMN
mMecTHocTM ¢ HaceneHumem 50000 >xutenen (Bo ®paHuwmm). MoapobHble pesynbTaTbl, NOkasaHHble B Tabnuue 35,
OTHOCATCS K CreumnarnbHO N3y4eHHON MECTHOCTU U MPUMEHMMbI TONBbKO K JaHHOMY npumepy. Hu pesynbTtaTthl, HU BbIBOObI
He MOryT ObITb NPSIMO MPUMEHEHbI HU B Kakon ApYyron cutyauun.

JaHHble, kacawwmeca cbopa, 06paboTkn MaTepmanoB 1 NOMyYEHUST IHEPTUN, ABMSOTCA MECTHbIMU NapaMmeTpamu, a

PEeUUKNMHIr MmaTtepumnanos 1 gaHHble 06 SHeprnn npeactaBsnAarT CpegHIo CUTyauuio BO ¢paHUMVI.

Tabnuua 35 - PesynbtaTel cpaBHuTensHo OXKL| ans ynpaBneHusi oTxog4amu B aHHOW MeCTHOCTU BO PpaHuumn
(50000 xuTenen)

3anachbl kaTeropuu CueHapun A CueHapun B HanpasneHve PasHuua mexay
BO34ENCTBUS, obLas VHTEerpMpoBaHHas 9KOMOrnm4yecKkoro cueHapuem B n
pes3ynbTaThbl obpaboTka cucrtema BO3AENCTBUS cueHapuem A
ynpasneHus
oTxo4amu
PesynbTathl aHanusa - - - -
3anacos
MoTpebneHne BoAbl, 71567 37319 CoxpaHeHHas Boaa 3
3 34248 m
M




BbiToBbIE OTXOABI, T -287 -2820 MpepoTBpalleHHble 253371
oTXo4bl
3arpsasHeHne Boabl B Kr 3arpsAsHeHne Boapl:
COD 20770 21280 - NpousoLleawee 510 kr
BOD 5 1052 1050 - NpegoTBpaLleHHoe -2 Kr
B3Becu 1252 459 - NpegoTBpaLleHHoe -795 kr
3HauyeHus nokasarenen - - - -
O6Lwasn nepBuYHas -256 -330 CoxpaHeHune aHeprum 74 mnH MOx
3HEeprus B MUMMIMoHax
MOx
3anacbl kaTeropun CueHapun A CueHapun B HanpasneHue PasHuua mexay
BO3ENCTBUSA, obuas WMHTErpupoBaHHas 3KONorn4yeckoro cueHapuem B 1
pes3ynbTaThbl obpaboTka cucrtema BO34ENCTBUSA cueHapuem A
yrnpaBneHus
oTxogamm
HeBo3obHoBnsiemas -253 -298 CoxpaHeHune aHeprum 45 mnH MOx
3HEprus B MUINMoHax
MOx
Bo3obHoBnsiemas -3 -32 CoxpaHeHune aHeprum 29 mnH MIOx
3HEprusa B MUIMMMoHax
Mk
[NoTeHuman -21066 -23304 MpenoTBpaLleHHble 2238 T-3KB.
rnobanbHoro BbIGPOCHI MAPHMKOBOTO Co4
notennexHnsa 20 net B rasa
akB.-T CO 4
OKuUCneHne B 9KB.-Kr -5976 -7431 MpenoTBpaLleHHble 1455 kr-akB. H+
H+ BbIGPOCHI OKMCNMTENEN

5.5.1.4 Bbibop 04HOM U HECKONbKNX CUCTEM 6a30BbIX 3HAYEHUI

Bocemb BbIOpaHHbIX MOTOKOB M MOKasaTeNnen KaTeropui CBSI3aHbl, HACKOMbKO 3TO BO3MOXHO, C BO34ENCTBUAMU
"9KBMBarneHTa Ha AyLly HaceneHuns" Ha rogoBoW ocHoBe. [1nA Toro 4ToObl OTBeYaTe HOpManusaumm B 3TOM cryyae (T.e.
CBHA3aTb 3KOMOrMYEeCKne MoCneacTBUS pasfaenbHOro cbopa u peuuknmHra GbITOBbIX YNakoBaHHbIX UHEPTHBIX OTXO40B C
nokasatenamu "Ha gyLy" HaceneHus) BaXKHO y4ecTb:

- reorpacpmyeckyto nnowaas;

- HaLUMOHanbHbIE UMW pernoHarbHble AaHHbIE;

- Ha4yarno oTcyeTa BPEMEHW.

B atom cny4ae Bbl6paHbI [OBe LUKanbl Hayana otcyeTa Ans HopManu3aumm 3KONOormyeckmx nokasaTtenen:

- NnYHasa cuctema oTcyeTa "Ha Oylwy HaceneHus", oTpaxarollas aKonormyeckne BO3AENCTBUS Ha OLHOro XUTens B
pesynbTaTe exXefHEBHOM AeSATENbHOCTU (NOTpebneHne aHeprun AoMa u/unm B IMMHOM TpaHcnopTe);

- HaumoHarsnbHasa cuctema "Ha ayuwy HaceneHus", OCHOBaHHas Ha HaUMOHarnbHbIX 3anacax pecypcos, I'IOTpe6J'I6HI/1VI
SHeprmn, nocrtynneHum BbIGPOCOB B OKpyXawuwlylo cpeny W 3KOJIOrM4YecKux BO34ENCTBUAX, [OENEHHbIX Ha ayuy
HaceneHusi. 9Ta cucTeMa OTCYETa BKMNOYAET NPOMbILLEHHBbIE 1 opyrme Bnabl 0eATeNIbHOCTU.



[laHHble o BbIGpocax 1 noTpebneHun pecypcos Bo GpaHuum ny6nukytoTea perynsapHo. O6e cucteMbl NpeacTasneHsl B
Tabnuue 36, 4Tobbl OLEHNUTL Nepes BbIGOPOM CUCTEMBI OTCYETA BPEMEHU pasHULLY MeXAy HUMU. OTU UcXoaHble AaHHble

cornacoBaHbl, MOCKOJ1IbKY OHU pacCYUTaHbl ANA noAo6HbIX NML, 32 OOUH U TOT Xe nepuon BpemMeHu, nojty4yeHbl B O4HOM U
TOM Xe MecCTe.

Tabnuua 36 - MpeacraBneHne AByX CUCTEM OTCYETa BPEMEHU, UCMONb3YEMbIX B Npumepe 7

[NokazaTenu JInuHasa cuctema noacyeTa "Ha gywy HauwnoHanbHasa cuctema "Ha
HaceneHusa" Ha ocHoBe NoTpebneHusi| Ayuly HaceneHus" Ha OCHOBE
Joma 1 B IMYHOM TpaHcnopTte HaLMOHanNbHOro CpeaHero

notpebneHus Bo ®paHuum

MoTpebneHune Boabl 150 nuTtpos/aeHb Boaa u3 kommyHansHowm ceTtu
1871 n/peHb
54,75 M3 Ir 683 M3 Ir
[45] [46]
BblTOBbIE OTXOAbI 420 «Kr/r 825 kr/r
[50]
[51]
3arpsasHeHne Boabl COD 130 r/geHb HeT ucxogHbIX AaHHbIX Ha gyLly
HaceneHus

BOD s : 65 r/geHb

BsBecsb: 70 r/oeHb

(45]
O6Lee nepBuyHOE MoTpebnexune Ha ogHoro xutensa B | O6Liee nepBuyHoe noTpebnexHve
notpebnexHune sHeprum aome BO ®paHumn
30000 MOx/r 249,36 Mtep
[47] 174603 MOx/ Ha Bce HaceneHne
B rog
(48]
HeBo3obHoBnssiemas aHeprus O6uee noTpebnexne
HeBO306HOBNSEMOW IHEPrUK BO
dpaHumm
237,62 Mtep
166412 M[x/Ha Bce HaceneHnune
B rog
(48]
MNoTeHuman rnobankHoro 1456 kr-ake. CO 5 /Ha aywy 8680 kr-aks. CO 3 /r
noTenneHus
HaceneHus/roq Ha oTonneHne goma
n ocuca [49]
[52]
Okncnenne 238 r-akB. H+/Ha pywy Hacenenus/r 1,86 kr-aks. H+/r
ANs UHOMBMAYanbHOro TpaHcnopTa
[49]

(52]




Tabnuua 37 - Hopmanu3oBaHHble pesynbTaTthl Ans OBYX CLEHapueB ynpaBreHus GblTOBbIMM OTxodamu B AaHHOWN
mecTHocTH (50000 xutenei) Bo PpaHuum (MPAMO HEMNPUMEHMBI K APYro cuTyaumm)

3anacsl, kateropuu, CueHapun A CueHapun B
BO30ENCTBUS,
pesynbTaThl
PesynbTtat | Hopmanu- Hopmanu- | PesynbtaT | Hopmanu- | Hopmanu-
3auus 3auus 3auus 3auus
"lnynas Ha | "HauwmoHa- "lnyHaa Ha | "HauuoHa-
aywy nbHas Ha ayuy nbHasa Ha
Hacene- aywy Hacene- aywy
HUs" Hacene- HUs" Hacene-
Hus" Hus"

PesynbTaTbl aHanusa - - - _ _ N
3anacos

MoTpebneHne BoAbl, 71567 1307 105 37319 682 1

3
M

3arpsasHeHue Boapl,
Kr

COD 20770 159769 21280 163692

BOD 5 1052 16185 1050 16154

Basecu 1252 17886 459 6557

3Ha4veHuns

nokasarenen

Obwas nepBnyHas -256 -8533 -1466 -330 -11000 -1890
aHeprus, MOx

HeBo306HOBNsIEMas -253 -1520 -298 -1791
3Heprua, MmnH MIOx

[MoTeHuman -21066 -14468 -2427 -23304 -16005 -2685
rnobansHoro

notennexHunsa 20 net B

T-0kB. CO 7

OKMCNEeHNE B Kr-3KB. -5976 -25109 -3213 -7431 -31223 -3995
H+

BblTOBLIE OTXOAbI, T -287 -683 -348 -2820 -6714 -3418

5.5.1.5 PacyeT Hopmanu3oBaHHOro pesynbraTa
PesynbtaThl Tabnuupbl 35 HopmanmaoBaHbl MO ABYM cucTemam 6a30BbIx 3HaYEHWUIA, NpeAcTaBneHHbIM B Tabnuvue 36, n

nokasaHbl B Tabnuue 37. B Tabnuue 38 cpaBHMBAOTCA ABA BO3MOXHbBIX MCXOAHbIX 3HAYEHWS.

Tabnvua 38 - BnvaHue cuctemMbl 6a30BbIX 3HAYEHUA MPU HOpPManu3auMn cpaBHUTENbHBLIX pedynbtatoB OBXL, ans
ABYX BapuaHTOB ynpasreHus otxogamu B AgaHHown mectHocTu (50000 xuTtenen) Bo dpaHumm

3konornyeckas Bbiroga PasHuua mexay Hopmanusaius, ocHoBaHHas Hopmanusatus,
WM Harpyska cueHapuem B n Ha NMYHON CMCTEME OTcYeTa OCHOBaHHasi Ha




cueHapuem A BPEMEHM Ha AyLUY HAaceNneHns | HaumoHarnbHON cucteme
oTcyeTa BPEMEHM Ha
OyLy HaceneHus

®dpaHumm

CoxpaHeHHas Boaa 3 630 xuTenen 100 cpegHux xutenen

34248 m

MpenoTBpaLLeHbI 2533 TOHH 6000 xutenen 3070 ycpeaHeHHbIX

oTxoabl xutenen

3arpsisaHeHve Boapl (510 kr) (3900 xuTenen)

COD (obpasoBaHHbI)

BOD 5 2 Kr 30 xutenen

(NpepoTBpaLLeHHbIN)

MpenoTBpalLeHHbIe 795 kr 11300 xwutenen

B3BECU

CoxpaHeHHas obLuas 74 mmnnuoHa Mk | 2470 xutenen 430 ycpeaHeHHbIX

nepBuYHas aHeprns Xutenemn

CoxpaHeHHas He 45 munnunoHos MOx 270 ycpeHeHHbIX

BO300OHOBMNsieMas xutenen

3Heprusa

MpenoTBpaLleHHble 2238 ToHH-0K8. CO 4 1537 xutenen gns oborpesa | 257 YCPeAHEHHbIX

BbIOPOCHI MapPHUKOBLIX [OMOB 1 0¢hncoB Xutenemn

rasoB

MpenoTBpaLLeHHbIE 1455 kr-aks. H+ 6110 akB. xutenen ans 782 ycpeaHeHHbIX

okucnsLwme BoiGpoChl TpaHcnopTa XuTtenen

Hopmanusauusi Ha OCHOBE MECTHOW JIMYHOWM CUCTEMbI OTCYeTa HEeraTMBHOMO BO3AEUCTBUS yNpaBreHusi GblIToBbIMM
oTxoaamm B mecTHocTn X (50000 xuTenein)

20 000 — '
15 000
10 000 —
5000 '
0 . - T ——r 1 T .:
5000 —LI L] :
-10 000 |
-15 000 !
-20 000 !
-25 000 !
-30 000 '
35 S S N S
Obwan MoteHuman  Okucnenme TNoTpeBneHneEpmossle 0808 uES
nepeMdHan mobaneHoro g kr-3ke, H+ BOALI B OTXOOb! B
JHeprA B noTennaHKWA 3a TOHHax
MUMMAOHAX 20nets
MDx TOHHaX-3k8. CO,

OCueHapuid A EICUsHapui B



PucyHok - 14 Hopmanmsauust Ha MECTHOW NTMYHOM OCHOBE

Hopmanusaunsi Ha HauuoHanbHOW OCHOBE HEeraTMBHOTO BO3AENCTBUS NMPU yNpaBrneHun OblITOBbIMKM OT XO4aMu B
mecTHocTM X (50000 xuTenen)

-5 000

-10 000

-15 000

-20 000

-25 000

=30 000
O6wan HeeosobHos TMoTeHumsan Owmcnenme MoTpebneHne BRITOBbIE
NepBUYHAR nNAEMan mobansHor B kr-axke. H+ sogsl B M3 OTXOfL| B
JHEPMA B S3HEpPMA B NoTENNeHKMA 33 TOHHAEX
MHAAMOHAX Munnmonax 20 net e
W0 e M TOHHAX-3KB .

O,
OCusHapwi A B CusHapwh B

PucyHok 15 - Hopmanusaums Ha nogyLwHOW HauMoHansHon OCHoBe

5.5.1.6 BnusaHue acbdekTa ynpasneHns oTxogamu Ha pesynbTaTbl UCCrneaoBaHus

Hopmanmau,vm pe3ynbTaTtoB MNO3BONAET Jerdye noHATb 3HAa4YMMOCTb HaOMAEHHbIX HEraTMBHbIX BO3OEWUCTBUM MO
CpaBHEHUIo C apyrummn sunaamm YenoBeYvecKon AesTeNbHOCTH.

Ecnun 3a OCHOBY B3d4Ta CuUCTeMa OoTcYeTa "Ha Oyuwly HaceneHuda nu4yHasn", HOpManun3oBaHHble AaHHble O4YeHb
3Ha4YnUTEesbHbl, MOTOMY 4YTO OHU 663Mpy}OTCF| Ha NoBCeaHEBHOMN AeATENbHOCTU HaceneHus. Hanpuvep:

- NpedoTBpaLLeHHblE OKMUCNSKLWME BbIOPOCHI B BO34yX, MpoMCLIedlIMe B pes3ynbTaTe pPeUMKIIMHIa ynakoBaHHOMW
WHEPTHOW YacTW OTXOOOB M3 OnpedenieHHON MECTHOCTW, MpeacTaBnsiioT KONMYECTBO 3arpsi3HEHMI, BbIOPOLLEHHbIX
TpaHcnoptom 6000 xuTenewn 3a roa, 4To coctaensieT 12% HaceneHus MeCTHOCTY;

- COXpaHEeHHOEe KOMWMYEeCTBO 3JHEprunm B pes3ynbTaTe peuuKkiiuHra YnakoBaHHOW WHEPTHOW YacTu OTXOAOB W©3
onpeneneHHon MEeCTHOCTW 3KBMBAaNeHTHO noTpebneHuto aHeprum 2500 xutensmu (T.e. 5% OT HaceneHuss gaHHOW
MECTHOCTH), YTO EMOHCTPUPYET CYLLECTBEHHOE 3HAYEHWNE ITON BEMUYMHBI;

- NpeaoTBpaLleHHble BbIOPOCHI TEMMUMYHBLIX FA30B COOTBETCTBYIOT BbliOpocam oT oborpeBa AoMoB u odcumcos 1500
xutenen (3% HaceneHus);

- NpefoTBpaLleHHblE OTXOAbl MPeacTaBnsitoT COOON KOMMYECTBO OTXOA0B, KOTOpPbIE MOMN ObITb Nony4veHbl ot 6000
xutenen, T.e. 12% HaceneHns gaHHOM MECTHOCTU.

Ecnn Hopmanusaums ocHoBaHa Ha "HauMOHanbHOM CUCTEeMe Ha [Aylwy HaceneHus", B KOTOPYD MOXET BOWTU
notpebreHne sHeprum B NPOMbILLNIEHHOCTU, CENbCKOM XO3SIACTBE U Ha TpaHCMopTe, Torga HopManu3oBaHHble 3Ha4YeHUs!
He TaK CYLLECTBEHHbI.

Mpn ncnonb3oBaHWMKM "NMUYHOM CUCTEMBI" OTCYETA MHAEKC OKa3biBaeTcs bonee 3HaYUMMbIM 4118 Lenu Hopmanusauuu. B
3TOM UCCMNEeAOBaHMM LIENbIo SBNSAETCS AEMOHCTPaUnst 3Ha4YEeHNS! MO3UTUBHBIX 3KONOrMYECKUX NocneacTesnii B pesynbraTe



peunKknmHra ObITOBbIX OTXOA40B Ha YPOBHE KaXKOoro Xutend. I'Ipm 9TOM npeanaraeTcda oueHnBaTb BKNaa BcexX y4aCTHUKOB
npouecca B CpaBHEHUN C HEraTUBHbLIMU 3KONOMMYECKUMN BO3AENCTBUAMWU B pesyrbTaTe KaKOOAHEBHOW 4YerioBevecKomn
OeATeNbHOCTHU.

5.5.1.7 Puck npuHsaToro noaxoaa

Ha pucyHkax 14 n 15 nokasaHo, YTO 3HaYEHUs] HOPManu3oBaHHbIX NoKasaTenewn pasnuyHbl U 3aBUCAT OT BblIOpaHHOW
cuctembl 6a30BbIX 3HaYeHWn. B npouecce nccrnegoBaHUn NokasaHo, YTO MCMOMb30BaHWE "HauUOHaNbHOW CUCTEMbI Ha
Jywy HaceneHus" CHWXaeT BNUSHWE HeraTUBHbIX 3KONOrMYEeCKUX BO3OEWCTBUIA OT MPOLIECCOB YMNpaBMneHWs OTXoAamu,
4YTO, OAHaKO, MOXeT ObiTb HenpaBWIIbHO WUCMONb30BaHO AN onpaBAaHusA nepen obWeCTBEHHOCTbH) HEM3MEHHOCTMU
CBOEW No3nLmn.

C ppyron CTOpPOHbI NpYMep Takke MoKasbiBaeT, YTO MCXOAHas Lkana [omkHa ObiTb cornacoBaHHoW. Hanpumep,
nuyHasa (Ha Oywy HaceneHus) wwkana Mcnonb3yeT pasHyl cucTemy 6a3oBbiX 3HAYEHWUM ANS ABYX TUMOB HeraTUBHbLIX
BbIOPOCOB: OT NWYHOrO TPaHCMopTa Ha Ayly HaceneHus (ONS OKUCNALWMX rasoB) M u3-3a oborpesa [OMOB (And
TeNnnuYHbIX ra3o.). [na usdyyaembix nokasatenen AeATenbHOCTb, BKIOYaemas B NNYHYO0 cuctemy 6asoBbiX 3HaYeHWN,
HeodMHaKkoBa. JTO MOXHO WCNPaBUTb, MPUHSAB HOBYIO CUCTEMY, BKIIOYAlOWyl0 Kak oborpeB AOMOB, TaK W IUYHbIN
TPaHCMopT.

Takke cnegyet OTMETUTb, YTO WCMOMb3OBaHWe oOnpedeneHHOn cucTeMbl 6a3oBbiX 3HaYeHUW (TPaHCMOPTHbIE
BbIOPOCHI, HanpumMep) ANs OKUCMSIOWMX rasoB, MOXET MNO3BOMUTb NPEANnoONOXUTb Hanuyve W APYrUX HeraTuBHbIX
BO34ENCTBMI (LIYM, Napbl, 3anaxv, NPOUCLLECTBUS), KOTOPbIE MOTYT MCKa3UTb KOHEYHYIO MHpopMaLmio.

Ewe ogHO BO3MOXHOE MUCKaKeHue XAeT nonb3oBaTens, korga oH OyaeT uHTepnpeTvpoBaTb HOPManv3oBaHHbIE
3HayveHus. [Nonb3oBaTenb HacTOSALEro cTaHgapTa MOXeT PeLUnTb, YTO SKOMOrMvecKkne NpenmyLlecTsa fIMYHON CUCTEMBI
OyayT OWYTUMbIMM Ha MECTHOM ypoBHe. OfHaKo 3TO yTBEPXAEHUe He BCerga npaBoMepHO, Tak kak pesynbTtatel OBXKL|,
YUY/TBIBAIOT BOCXOAsALME M HUCXoAsWMe addpekTbl OBUKEHNS BbIOPOCOB, KOTOPblE MOFYT MPOSBUTLCS 33 HECKOMbKO
KMNOMETPOB OT MecTa WX MOsIBNEeHWs, daxe 3a rpaHuuen. HeratmBHble adhdpekTbl MOryT NposiBUTBCA WM B APYrMX
BPEMEHHbIX paMKax (HanpvmMep, BO3MOXHble BbIBpOCH 6MONornyeckmx ra3oB Ha cearke).

Kak BMOHO, NOBEPXHOCTHbLIN NOAXOA HE MOXET OXBaTUTb Npobrnemy MOfHOCTLIO, Tak Kak HeobxoAnMo pacCcMOTpeTb U
Apyrue HeratuBHble OOBEKTLI, Takne Kak AMokcuHbl, VOC u Tskenble MeTannbl.

5.6 MNMpumep 1. NpogonxeHune

5.6.1 'pynnupoBaHue. OnucaHue addeKkta BNUAHUA Ha pe3ynbTaTbl uccnegoBaHus (4.4.3.3 UCO 14044)

B npumepe 1 moxHO HabniogaTb criegyrowmin acbdekT BNNAHMA Ha pe3ynbTaTt uccnegosaHus. B Hopmanv3oBaHHOM
npocune OBXLl HeratuBHble BO34eNCTBMS (POTOOKCUOAHTOB KaXXyTCs Havbonee 3HAYMTENbHbIMU, TaK Kak 3@ HUMMU
cnepyeT HeraTMBHOE Knumartudeckoe uameHeHue. Npyn paccMOTpeHnn AByX TUMOB rPynnUpOBaHUsS NPeAcTaBnseTcs, YTo
BO3MOXEH HEKWUI KOMMpoMUCC: Haubonbluee BrnusiHAE OkasbiBaeT obpa3oBaHMe (HOTOOKCMOAHTOB, paccMaTpvBaemasi
KaK permoHanbHasi kKaTeropusi C OTHOCUTENBHO HU3KUM MPUOPUTETOM B 3KOIOTMYECKOW MOMNUTUKE CTpaHbl X, Toraa Kak
HeraTMBHOE BMUSIHWE HA U3MEHEHWE KnumaTa - BTOPOE MO BWSIHWIO, HO paccMaTpyBaeTCsl kak rmobanbHas KkaTeropus ¢
BbICOKMM MPUOPUTETOM B 3KOJOrMYECKOM NONMUTMKE AAHHOW CTpaHbl (M. Tabnuubl 47 n 49).

5.6.2 B3BewmnBaHue. BbiIGOp MeToOOB B3BeLUMBaHUA M onpeaerieHne BecoBbixX ko3addpuumeHToB (4.4.3.4 UCO
14044)

B npumepe 1 npumeHsieTca B3BELLMBAHME Ha OCHOBE pekomeHdauun, CoBeToB No couunanbHbiM Bonpocam. B gaHHOM

npumepe COBET COCTOUT M3 3KCNEPTOB B 0brnactu npom3BoacTBa M NoTpebneHns aHeprum B cTpaHe X. Mcnonb3ayemble
koadpduumneHTbl BMecTe paBHbl 1000 1 npueeneHsl B Tabnuue 39 [23].

Tabnuvua 39 - BeibpaHHble k0ahduLmMeHTbI B3BeLIMBaHUA B npumepe 1

N3meHe- VcToweHne O6pasoBaHne | Okucne- 3BTpO- ToKcu4HOCTb Jkonoru-
HVe 030Ha doTookcu- Hue pukauma | Ons yenoseka yeckasi
kKnuMaTa | cTpaTtocdepsbl haHTa TOKCUYHOCTb




0,278 0,104 0,100 0,148 0,113 0,130 0,130
5.6.2.1 OnpegeneHve BO3BELLEHHOIO 3Ha4YEHUA
dopmupoBaHMe pe3ynbTaToB B3BELUMBaAHWA npeanornaraeT [ABe CTaguu: npeobpas3oBaHne pesynbTaToB

HOpManu3aumn Mx yMHOXeHMeM Ha Ko3d(ULUMEHTbI B3BELUMBAHUSA, KOTOPble BbIOMPAlOTCA OMs1 PasfUyHbIX KaTeropumn

BO3OENCTBMSA, W CyMMUpOBaHWe pesynbTaToB npeobpa3oBaHuss B oAuWH nokasaTenb (unu Hebomblioe 4ucno
nokasaTenen).
Pesynbtatel npumepa 1 BknouveHbl B Tabnuubl 46-49. B aTOoM npumepe npeobpa3oBaHHble pe3ynbTaThbl

HOpManu3auuy MNokasblBalT HauMBbICLUME 3HAYEHUsI ONs KaTeropuu BO3AEWCTBMS U3MEHEHUsl Knumara, 3a KOTOpon
crnefyet obpasoBaHue hoTOOKCUAAHTaA M OKUCIeHMe. B JaHHOM criyyae akorornyeckasi TOKCUYHOCTb AaeT camble
HU3KMe pe3ynbTaTbl. ATV BbIBOAbI COMMACyOTCsi C ONUCaHMEM pesynbTaToB rpynnuposanHus B 5.10.

5.6.2.2 AHanu3 4yBCTBUTENbLHOCTU Pe3ynbTaToOB B3BELUNBAHNS

B npumepe 1 aHanus 4YyBCTBUTEMbHOCTU pe3ynbTaTOB B3BELUMBAHWUS BbINOMHAETCA C NPUMEHEHUEM pasfnnMyHOro
KoMmnnekra koadmumneHToB B3BeLUMBaAHUA, B KOTOPbIX ObOpasoBaHne (OTOOKCMAaHTa BECUT MEHbLLEe, a OKWCIEeHne
6onblue (B COOTBETCTBUM C NOMUTUKOW CcTpaHbl X). KomnnekT koaddurumeHToB B3BelLUMBaHWSA npusedeH B Tabnuue 40;
pesynbTaTbl BKOYEHbl Takke B Tabnuubl 46-49. Bo BTOpom KOMNnekTe M3MeHeHWe knumarta ocTaeTcd Ha nepBoM
mecTe. ObpasoBaHne (POTOOKCHAAHTA MepemeLlaeTcs Co BTOPOro Ha TpeTbe MEeCTO, a OKUCIIEHWE - C TpeTbero Ha
BTOpOE.

Tabnuua 40 - AnbTepHaTUBHbIE KO3(P(PULIMEHTLI B3BELLMBaHUS ONA KOMMMNEKTa U3 paccMaTpuMBaemoro npumepa

M3meHe- | WUctowe- | Ob6pasoBa- | Okuc- 3BTpO- Tokcny- Jkono-
Hue HMe 030Ha HVe neHne | duKaums | HOCTb A4Ns | rMyeckas
KnMMaTa | cTpaTo- doTooKCK- yernoBeka | TOKCUY-
cdepbl AaHTa HOCTb
MepBbIn KOMNEKT 0,278 0,104 0,100 0,148 0,113 0,130 0,130
AnbTepHaTUBHbIN 0,250 0,100 0,050 0,200 0,200 0,100 0,100
KOMMNIeKT

PeSyﬂbTaTbl B3BELUMBAHUS C NEPBbLIM KOMMNIIEKTOM KOIPULNEHTOB:

- anst matepwana A - 4,36E-07 (cm. Tabninuy 47);

- ansa matepuwana B - 2,98E-07 (cm. Tabnuuy 49).

Pe3yJ'IbTaTbI B3BellMBaHUA C anbTepHATUBHLIM KOMMNJIEKTOM!

- anst matepwana A - 3,84E-07 (cm. Tabnnuy 47);

- Anst matepwana B - 2,26E-07 (cm. Tabnimuy 49).

AJ'IbTepHaTVIBHbIVI KOMMNNEKT Ond B3BellnBaHNA HE U3MEHUIT COOTHOLLEeHNE MexXxay AByMA MaTtepuanamMmu.

5.7 NMpuwmep 5. NMpoaonxkeHune

5.7.1 BagewuBaHue (4.4.3.4 UCO 14044)

B npumepe 5 koacbdumumeHTsl B3BewmBaHus [40] onpepenstoT Ans Toro, YTobbl yuuThiBaTb HExenaHue nwogew
nnatuTb 3a M3MEHeHus1 3HayeHu nokasatenen. KoadduumeHTbl B3BewwMBaHUA BblpaxeHbl B ELU Ha eauHuuy
nokasatens. OgHa ELU paBHa ogHOMY €BpO B OnpefeneHHbIX YCroBUsX.



Tabnuvua 41 - BagelunBaHue 3Ha4YeHUIN pe3ynbTaToB

HasBaHue Arperupo- Arperunpo- Becoson Heonpepe- | PesynbTtat | Pesynbrtar
nokasarens BaHHbIN BaHHbIN Koadhpu- TNEeHHOCTb B3BeLLK- B3BeLlK-
KaTteropuu pesynbTaT pesynbTat LLMEHT, Koadppu- BaHWs, BaHWS,
nokasarens nokasarensi (ELU/ uneHTa
KaTeropum Ha | KaTeropmm Ha eanHnua B3Bewn- |CueHapun A| CueHapui
f.u. f.u. nokasarens a (ELU/f.u.) B
kaTeropuu) | Banus (ELU/f.u.)
CueHapun A | CueHapun B
AntomuHneBas 0,854 0 0,439 2 0,375 0
pyAa
Yronb B 3emne 3,056 0,826 0,0498 2 0,152 0,0411
Ypoxan 0,0755 0,0721 0,15 2 0,0113 0,0108
Pbi6a n msico -0,00243 -0,00238 1 2 -0,00243 -0,00238
3aboneeBaemMocTb 2,11E-05 1,95E-05 10000 3 0,211 0,195
NEX 3,57E-13 3,51E-13 1,10E+11 3 0,0393 0,0386
BecnokoncTtBo 0,000819 0,000503 100 3 0,0819 0,0503
HedTb B 3emne 6,541 9,405 0,506 1,4 3,310 4,76
CepbesHas 9,85E-06 9,61E-06 100000 3 0,985 0,961
3aboneBaemMocTb
nogen
Jlec -1,305 -1,28 0,04 1,4 -0,0522 -0,0512
YOLL 3,06E-05 2,74E-05 85000 3 2,600 2,33
- - Bosgewicteue gpyrux pesynbtatos MAXL, 3,11 0,55
He nokasaHbl B Tabnuuax 24 n 25
- - - - Cymma 10,82 8,88

a
COOTBeTCTByET cpegHekBagpaTn4eCkoMy OTKITOHEHUIO NP HOpManbHOM pacnpeneneHnn.

B tabnuue 41 3HavyeHns nokasaTtensi Kateropmm n3 Tabnuubl 25 yMHOXaTCA Ha KO3ULMEHTBI B3BELLMBAHUS NS
Kaxgoro nokasaTensi KaTeropvu, a MosydeHHble 3HAaYeHWs CKnagbiBalTCs Ans CyMMUMpoBaHusi pesynbtatoB B 10,82

ELU/FU (ans cueHapusa A) n 8,88 ELU/FU (ans cueHapus B).

5.8 NMpumep 8. MeTon onpeaeneHnsa BecoBbIX KO3(hhULNEHTOB

5.8.1 BaBewwuBaHue (4.4.3.4 NCO 14044)

5.8.1.1 Kpatkuii 063op. [Npumep MeToda onpeneneHnss BECOBbIX KO3dduUMEHTOB C npusnedeHnem CoseTta

3KCnepToB

OTOT NpuMep UNMICTPUMPYET MeToA onpeaeneHnst BeCoBbiX KO3MUUMEHTOB C npuerieyeHeM CoBeTa 3KCNeEpPTOB.
CyuwiecTByeT aBe ctagmm (mognyHKT 5.6.2). Ha nepBon ctagum onpedensitoT nokasatenu Ha NMPoOMEXyTOYHOM YPOBHE B




KakgoM KOHe4YHOM obbekTe. Ha BTOpOi CcTaguu KOHeuyHble 0GbEeKTbl CPaBHMBAIOTCA Mexay coboi. B aToM oTHoweHun
noaxof OTNUYaeTcs oT npumepa 1 (CpaBHeHVE Mexay nokasaTensiMy MPOMEXYTOYHOTO YPOBHS) U OT NMpUMepoB 4 1 5
(cpaBHeHVWe nokasaTtenei ypoBHEN KOHEYHbIX OOEKTOB).

BecoBble koachdmumeHThl cBazaHbl ¢ 4.4.3.4.1 ICO 14044:

"OnpegeneHne B3BELLEHHOrO 3Ha4YeHUs npeacTtaBnseT cobon npouecc npeobpa3oBaHUsi pacyeTHbIX nokasaTenewn
pasnuyHbIX KaTeropui BO3OEWCTBUA C MOMOLLbIO YUCMOBBLIX KOIPMULMEHTOB, OCHOBAHHbLIX Ha BblGOpe BENWYWH, YTO
MOXeT BKNtoYaThb B cebs nonyvyeHne CyMMapHOro 3HavyeHus B3BELLEHHbIX pacyeTHbIX NokasaTenen”.

Lenb npumepa - AeMOHCTpauus pasBuTUS MeToga B3BELUMBAHWUSA AN OLEHKWM HeraTMBHOIMO 3KOMOrmM4yeckoro
BO34eNncTBus. I'IonyquHble pe3ynbTatbl rogAaTCA TONbKO ANA AEeMOHCTpauun npumepa, HO He Ond odomLmanbHoro
Mcnonb30BaHUA.

5.8.1.2 MeTopg B3BeLNBaHUS

BaxxHOCTb kaTeropmm BO3LenCcTBUA MOXHO AoKasaTb cregytolmm obpasoM. Mcnonb3yeTcs npumMep, B KOTOPOM eCTb
ABa KOHeYHblX OObekTa Ans Tpex pasHbiXx KaTeropui BO3AeWcTBMSA. [Ans nepBOro KOHeYHOro obbekrta aHanmmuTuk
OLIEHVBaEeT KaxkOyl KaTeropuio BO3OEWCTBUSA, CpaBHMBas €e C OTHOCUTENbHOW BenuunHou yuepba, npuYnMHEeHHOro
APYIMMU KaTeropmsMn BO3AENCTBUS. BTopol KOHeuHbI 06bekT oueHunBaeTcs Tak xe. OOwmn nokasatenb Ana Tpex
KaTeropui Bo3gencTeums yctaHasnuasaetcs kak 1,00 (cm. Tabnuuy 42 n pucyHok 16).

Tabnuua 42 - OueHrBaHMe NokasaTenen kKaTeropun B KaxkAoM KOHEYHOM OObeKTe

[MokasaTenb Kateropum NToro
Cy Ca Cs
KoHeuHbIn 1,00
E S S S '
0BBEKT 1 1,1 1,2 L3
1
Ea Sa1 Sa2 S23 00

Kaxgomy KoHe4yHOMy 0OBbekTy npucBavMBaeTCs Mokas3aTerlb OTHOCMTENbHOW BaXHOCTW Ha OCHOBE CpaBHEHUS
HaHeceHHoro emy yulepba ¢ yuiepbom gpyromy OOBbEKTY M3-3a KOMOMHMPOBAHHBIX 3KOMOrMyeckux npobnem. O6LiwmiA
nokasaTtenb Ansa AByx ob6bekToB Takke paseH 1,00 (cm. Tabnuuy 43).

Tabnuua 43 - OueHka KOHEeYHOro oobeKTa

KoHeuHbIlh 06bekT NToro

Eq Ea

OTHocuTEnbHas a b 1,00
BMNa)XHOCTb

Mocne nonyyeHusi OByx TUMOB MoKasaTenew crnefyet YMHOXWUTb UX U NpubaBuUTb YMHOXEHHbIE pe3ynbTaThl ANns
KaXkgow kateropumm Bo3dencTBUS. KOMOMHUPOBAHHBLIN UTOr ANsi KaXOOW KaTeropum MOXHO npeobpasoBaTb B NMPOCToe
yncno. [ns ©Gonee nerkoro noHumaHua obwwuii nokasatenb ycTaHoBrneH paBHbiM 1,00. 3Tn npeobpasoBaHHbIe
nokasaTenu ykasblBalOT Ha OTHOCUTENbHYI0 BAXKHOCTb KaXKAOM KaTeropum Bo3gencTeus (Cm. Tabnuuy 44).

Tabnuua 44 - BaxxHoCTb NokasaTenen kateropmm

KoHeuHbIlh 00bekT NToro OTHOocuTenbHas
BIAXXHOCTb

Eq Ea




Eg;g;%%ﬁgmﬂ Cq a'Sl,l b'Sg,l T =a'81,1+b'82,1 Ty/Ty
Co a'SLg b'Sg,g T2=a'81,2+b'82,2 Ta/Ty
Co a-SLg b'Sg,g T3 =a-81,3+b-82,3 T2/T4
Viroro a2By | b XSy | Ty XE b X5 1,00

BecoBon koadhdpuLmMeHT paccunTbiBaeTcs nytem geneHua OTHOCUTENBHOW BaXXHOCTU KaXKAOW KaTeropum Ha rogooByro
OKOJIOTMYECKYH0 Harpysky KaXoomn KaTeropmm Bo3gencTaus.

5.8.1.3 OnpepgeneHue BecoBbIX KO3 (MLNEHTOB

PeaynbTar MAML] KaTeropwn B03AeRcTENA KoHeuHwIA 00 bexT

C,

E;
C,

E.
Cs

PucyHok 16 - OueHka nokasaTenewn kaTeropuii ¢ UCMoib30BaHMEM KaXKO0ro KOHEYHOro 00bekTa

5.8.1.4 Kateropuun Bo3gencTems

Ha ouepeagHom 3acefaHnmn aKcnepThbl 3aHANUCL COCTaBEHNEM MEpPeYHsi BaxHbIX AN cTpaHbl npobnem [53]. Yuactue
B 3acefaHunM NpuHMManu 25 aKkcnepToB-3KOMOroB, BKMOYas npeacTaBuTeneit AreHTCTBa Mo oxpaHe oKpyKatoLen cpenbl,
UNEeHOB MECTHOM aAMUHUCTPALIMM, YHUBEPCUTETCKUX NPOGECCOPOB, KOHCYNLTAHTOB, UCCIeAoBaTesNel U3 HauMoHasIbHbIX
WHCTUTYTOB. Bbinu BuIGpaHbl LIECTb KaTeropuwii BO3AENCTBIS:

- rnobanbHOe N3MeHeHne KnumaTa;



- permoHanbHoe 3arpsa3HeHne Bo3ayxa: BbiI3BaHHOE OKCMOOM a30Ta, OKCMagaHTamMu, U 1.4.;
- 3arpsa3HeHne peku, osepa 6onoTa 1 okeaHa: aBTpohmKaums;

- TOKCUYHble XUMUKaTbl: 3arpA3HeHune BO34yXa, BOAbl W MNOYBbI, BbI3BAHHOE OpPraHN4YeCKMMU XInopupoBaHHbLIMU
COeAVHEHNsIMU, OUOKCUHOM U BEH3UHOM U T.4.;

- paspylleHve MpupoaHbIX NaHawadToB: pa3BuTUE, Bedyllee K YHUUYTOXEHUIO NecoB, CTpPOUTENnbCTBO AamMb Ha
Geperax mopen u 1.4.;

- MaccoBoe npou3soacTBo/notTpebneHne/BoibpackiBaHme (0TX0O0B): NMKBMAAUNUS GOMbLIOrO KOnM4ecTBa pPeCcypCos,
3HEpPrUn 1 3acopeHnst 3eMerb.

5.8.1.5 KoHeyHble 06beKThI

Cnepytowee 3aceaanue [53] nocetun 21 cneumanucT M3 Yncna nepBoHavanbHbIX YY4aCTHUKOB, AOMONHUTENbHO Obinu
BKIOYEHbI elle 4eTBepo: Bcero 25 uyenoBek. MoeHTUDULMPOBANMUCbL COOTBETCTBYHOLME KOHEYHble 06bekTbl. B
pesynbTaTe Gblnn BbibpaHbl YeTbIpe KOHEYHbIX OGbeKTa:

- 340poBbe: NoBbllLEHNE CMEPTHOCTU U 3aboneBaemMocTy, ycuneHune dm3ndecknx cTpagaHum ns-3a 6onesHew;

- MPOAYKUMSI KaXKOOOHEBHOro ynoTpeGneHus: WCTOLLEHWE OrpaHuWYeHHbIX PecypcoB, yllep6 npou3BoACTBY
Ka4yeCTBEHHbIX MULLEBbIX NPOAYKTOB U OCHOBHbIX MaTepuarnos;

- aKocucTtema: rnbenb u MyTauna npupoaHbIX OpraHM3MoOB, COKpalleHue XU3HW N Konn4yectBa BMOOB, U3MEHEHWUe
3KOCUCTEMbI;

- MeHTanbHOCTb: MOTeps MOKOs, CTpaxu, GOsI3Hb HEU3BECTHLIX BO3LAEWCTBUI, OLLYLLEHWE BWHbI 3a MPU YMHEHHbIE
HeMnpUSATHOCTEN APYruM MoasM.

5.8.1.6 BecoBble koadhprumeHThI

Bce y4yaCTHUKM OLEHWNM LWeCTb KaTeropuin BO3AEWCTBUS B KaKOAOM KOHeYHOM obbekte. Onpepenvnu BO3MOXHbIV
ywiepb Ha nocnegytowme 50 neT npu AonyweHnn, YTo MAEHTUMULMPOBAHHbIE KONOTMYECKMe Harpy3ku NpoaomKaTbes
(cm. pucyHok 17 n Tabnuuy 42). Bbinu Takke OUEHEHbl YeTblpe KOHEYHbIX 0bbekTa (CM. pucyHok 18 1 Tabnuua 43). C
MCMOoMb30BaHNEM CPeAHMX 3HAYEHWI, MOMNYYeHHbIX OT 25 y4acTHUKOB, ObiNn NoAcunTaHbl ObLMe YACMEHHbIE NokasaTenm
ANsi KaTeropuii BO3AENCTBUS. DTN YMCIIEHHbIE NoKasaTenu AOMKHbI Bbinn yka3aTb CTENEHb BaXHOCTM KaXAoW KaTeropum
B OaHHOW cTpaHe (CM. pucyHok 19 u Tabnuua 44). Tabnuua 45 copepxuT BecoBble KOIPULUMEHTbI, MONyYEHHbIE
AenNeHneM 3Ha4YeHns BaXXHOCTU KaTeropmny Ha rogoBble 9KONOrm4eckne Harpysku.
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Kareropma
n 25 IESAGHETHHH
L]
0.2 \
obnacrte
0,15
01
0'05 MobaneHoe NKAMEHEHWE KNMMMAETE
ParvoHansHoo 2arpAaHaHAS BOaQyxa

JarpAIHEHME ek, 03ep, HON0T W OKeaH?
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. JacpoBLe Waccoroe npoulgadeTea fnoTpefneHne |
KaHe eI 00 BekT BHIODACLIBAHAE (OTXOA0E)

PucyHok 19 - BaxHOCTb yyeTa KaTeropuii BO34EeNCTBMA B 3KONOrM4ecknx npobrnemax AnoHum

Tabnuua 45 - PacuyeTbl BECOBbIX KO3hPULMEHTOB

KaTeropus BaxHocTb "opoBas akonornyeckasi Becoson koacpdpuumeHT a/b

BO3ENCTBUSA a Harpyska b (eguHuua) (eanHnua)
[mobanbHoe 0,18 4 3E+13 4,.2E-15
N3MeHeHue KnumaTta - -

(CO = «kr-akB.*roa 1) ((COx «kr-akB.) ! #ropn)

PervonanbHoe 0,13
3arpsisHeHVe Bo3ayxa
3arpsiaHeHue pek, o3ep, 0,15 -1 -1
6OnoT 1 OKeaHa 167Y+09(N-kr=rog ) 1,8E-10((N-kr) ~ *rop)
ToKCUYHbIE XMMUKaTbI 0,23
PaspyLeHue 0,18
NPUPOLHbIX
nangwacdTtos
MaccoBoe 0,14 5,0E+10 (TBEppoe 2,8E-12 (TBepnoe
npounseoacTeo/ -1 -1
noTpebneHmel BELLECTBO-Kr *rog ) BELLECTBO-KI ~ *rof)
BblibpackiBaHne
(oTxopoB)

BecoBble k0ahduLmMeHTbl Obiny paccunTaHbl 4Ns CNeayoLWmnX Tpex KaTeropmin Bo3aenNCTBUS: rnobanbHoro uaMeHeHust
KnuMaTa; 3arpsi3HeHusi pek, o3ep, GONOT U OKeaHa; MaccOBOro Npou3BoAcTBa/noTpebneHus/BoibpackiBaHNs OTXO4OB.
Pesynbtatel MAXKL|, rogoBbIX 9KOMOMMYECKUX Harpy3ok B CTpaHe OKasanucCb HEMpOSsiBNEHHbIMW ONA ABYX KaTeropui:
TOKCUYHBIX XMMWKATOB W paspyLUeHns NpupoAHbIX naHgwadgtos. OTCyTCTBOBaN Takke BaXHbIW MokasaTernb KaTeropum
ANs  perMoHanbHOro  3arpsi3HeHMs BO3fdyxa WM3-3a Toro, 4TOo He Obina npegBaputenbHOo  cOpMMpoBaHa
Xapaktepuctnyeckas mogenb. [mobanbHoe n3aMeHeHne KnuMmaTa paccMmaTpuBarnochk Kak rmobansHoe notenneHve. Takum
o6pas3om, BbIGPOCHI MApHUKOBOrO rasa B 3KBMBANeHTe Auokcuaa yrrepoga (npeobpasoBaHo B rrnobanbHoe 3HaveHue
GWP100) ncnonb3oBanucb B ka4ecTBe nokasatens kateropum Bo3gencteus [54], [55]. 3arpsisHeHue pek, o3ep, 60noT u
OKeaHa paccMaTpuBarnochb kak 9SBTpoduMKauus, a BbiOpocbl a3oTa B cTpaHe [56] paccmaTpuBanucb B KayecTBe
akonorvyeckon Harpysku. MaccoBoe npousBoacTBo/notTpebneHne/BoibpacbiBaHMe (OTXO4OB) paccMaTpuBanuchb Kak



ﬂpOGﬂeMbl o6pau.|,eHV|;| Cc oTxogamu. KonuyectBO He MCMOMb30BaHHbLIX BTOPUYHO 0OTXOO0B [57] TakKKe c4ynTanocb
3KOMNOrMYEeCKON Harpy3kom. OTn anemeHTbl OblnM OTHECEHDI K MOKa3aTensam KaTeropui Bo3gencreus.

5.8.1.6.1 BbiBOAbI

Mo pesynbTaTam cBOEro yyactusi 25 akCnepToB-3KOMNOroB oTobpanu LWecTb kaTeropuii BO3AENCTBUS U paccyuTanui
3HaYMMOCTb 3TUX KaTeropuin. ina pacyeTta BeCOBbIX KOIMMULMEHTOB 3HAYNMOCTb KaX oW KaTeropun Bo3aencTens boina
pasgeneHa Ha eXerofHyl Harpysky Ha okpyxatowyto cpedy. Becoble koadduuMeHTbl Obinu paccunTaHbl Ana Tpex
KaTeropui BO3gemncTBus.

5.9 Mpumep 1. NMpogonxeHue

5.9.1 [lononHUTeNbLHbLIN aHanNu3 KkayecTsa AaHHbIX OBXL| (4.4.4 UCO 14044)

5.9.1.1 AHanns BaXXHOCTK kaTeropun BO34ENCTBUSA

Hwxe npuBepeHbl pe3ynbTaTbl aHanu3a BaXXHOCTWM KaTeropuv Bo3gewcTsus ansa npumepa 1. MNMpuMmeHUTEnbHO K
pasnuyHbiM BO34ENCTBUSIM MOKA3aHO, Kakve pesynbTaTbl BAWUSIOT Ha 3HAYeHUs MoKasaTener M Kakue eavHWYHbIe
npoLecchl BNUSIOT Ha cooTBeTCTBYOLWMe pe3ynbTatbl MAXLL.

a) MiameHeHue knumara

MpumMeHnTenbLHO K ABYyM pacCcMaTpuBaemMbiM CUCTEMaM, adhpeKTbl UBMEHEHUNSA KNUMATa Bbl3BaHbl HANIMYMEM METAHa U
CcO 2, Npn 3T0M 6onbLlUMI BKNag BHOCUMT MeTaH. [1ns BCeX CUCTEM MOYTU BCe Bbl6pOCbI MeTaHa NPOUCXOOAT U3-3a YTEeYKN

rasa B Mectax CoeVHeHUs anemMeHToB TpybonpoBoaoB. PasnuyHblie npouecchl conpoBoxaatTcs BbiaeneHvem C02 B
TEYEHMEe XMIHEHHOTO LMKNa CUCTEMbI, MPUYEM TPAHCMOPT U NPOU3BOACTBO MaTepuanoB UrpatoT Aarneko He MOCNeaHIo0
ponb. Matepuan A BHocuT 6onbLlunii BKag u3-3a 6onee nnoTHOM Macchbl.

b) UcToweHne o3oHa cTpaTocdepbl

|_|pI/IMeHI/ITeJ'IbH0 K ABYyM paccMaTpuBaemMblM CUCTEMaAM, HeraTuBHblE BOS/J,GIZCTBI/IH Ha wucToweHune O030Ha B
GOrbLUMHCTBE Cry4aeB cBsi3aHbl C 6POMTPUGTOPMETAHOM, BbINyCKaeMbIM NPy NPOU3BOACTBE HEOUMLLEHHON HedTH 1 ee
TpPaHCNOPTUPOBAHMEM OKEaHCKMMW TaHkepamu. B cnyvae maTepuana B TeTpaxnopmeTaH, KOTOpbI Takke BNUSIET Ha
UCTOLLEHME 030Ha, BblibpackiBaeTCs Npu NPOU3BOACTBE XNOpUHA.

c) O6pa3soBaHne hoTooKCHaaHTa

MpumeHnTENBLHO K ABYM paccMaTpuBaemMbiM cucteMam, obpasoBaHne hoToOKCUaaHTa NPOUCXOANT 13-3a YTEYKM rasa,

B OCHOBHOM, MeTaHa, a Takke B HeGOonbLUMX KOnMYecTBax, aTaHa 1 nponaHa.

d) Okncnenne

MpumeHuTenLHO K ABYM paccMaTpuBaeMbiM cucTemam, 3ddeKTbl OKUCNEHNsT NPOUCXoasaT n3-3a Beibpoca SO, u

NO + , BbI3BAHHOrO, Kak npasurio, TPaHCNOPTMPOBKOW 1 NPOM3BOACTBOM MaTepuaros.

e) OBTpodhmKaums

MpuMeHnTensLHO K ABYM paccMmaTpuBaeMbiM cucTemam, 3BTpodmkauus BbidsaHa Bbibpocamn NO . u docdopa.

Buibpockl NO ,, npoucxodaT us-3a cropaHus TonnueBa Ans oborpesa, TPaHCMOPTUMPOBAHWEM W MPOM3BOACTBOM

anektpuyectea. Cobpoc cocdopa B BOAy CBA3aH C MUCMONMb3oBaHMEM yrns. Bblbpocbl npoMcxoaaTt npu CBanvMBaHUU
OCTaTKOB aHTpauuTa Ha cBaJfikax U, B OCHOBHOM, CBA3aHbI C prﬁaMI/I 13 matepuana A.



f) TokcM4HOCTb ANst Yenoseka

Ob6e cuctemsl npuBoaAT K Bbl6pOC8M SO:{, NO:{ N TAXernblIX MeTaslyioB U CBA3aHbl CO CropaHunem WUCKonaembIX

Tonnme. K TOMY Xe Bbl6pOCbI TAXeNblX MeTanrnoB 06yCJ'IOBJ'IeHbI cneuynanbHbIMU npoueccamun, CBA3aHHbIMU C pr63MVI
13 matepuana A, a Takke C UCNONb30BaHNEM HE(PTU B KAa4eCTBE Cbipbs AN pr6 13 matepuana B.

g) OKonornyeckas TOKCUYHOCTb

Konunyectso Bbl6pOCOB TOKCUYECKUX BELLECTB, HAanpuMep TshKenblX METansoB 1 eHONOB, CBA3aHO C MPOM3BOACTBOM
MaTepuanoB W WCMOMb30oBaHMEM 3Heprun. KOHKpeTHO, B KayecTBe MUrMeHTa npu npouM3BOACTBE MaTepumana B
MCcnonb3yeTcd XxpomMmaT CBMHLUA.

Mpumeyarnne - [Ons KaTeropum TOKCUYHOCTM cChepyeT MpUHATb BO BHUMaHWE TOT DakT, YTO BO3AeUCTBUE
XNOPUPOBaHHBIX OPraHUYeckMX MWKPOINIEMEHTOB HE paccMaTpuBaeTCs, XOTS OHU MOryT OKasblBaTb HeraTuBHOE
BO3fencTeme, 0cobeHHo Ha Tpybbl n3 matepuana B.

5.9.1.2 AHanus HeonpeaeneHHocTen

B gaHHOM npuMepe OTCYTCTBYIOT A@HHbIE MO HEOMNpPeaeneHHOCTU 3THX NPOLIECCOB, MO3TOMY BOMPOC He 06CyXaaeTcs.

5.9.1.3 MNposepka vyBcTBUTENBLHOCTM (4.5.3.3 NCO 14044)

B paHHOM npuMepe aHanuavpyeTcsi YyBCTBUTENbHOCTb 3HAYEHWUI MOKasaTenen K pasnuyHbiM MNpeanoYTEHUsSM C
y4eTOM XapakTepucTuyeckux mMoaenen. AHanumanpyroTcst aeKTbl criefyoWwmnx anbTePHATUBHBIX XapakTEPUCTUYECKUX
KO3 PULMEHTOB:

- usmeHenve knumara: GWP sq Bmecto GWPypp [6], [7];
- okucnenue: AP MARCHMAIEH EG BEITpOC IPOTOH: [17] BmecTO AP KPHTHUECEA A HATP 3K [11];

- 3BTPOMKAUMA: NP o yrprprren 7 marpyesa. [11] BMECTO NP qspannparme marrsmamssoi Gxomaccsr  [10]-

JlononHuTensHO NpPOBEpPKY YYBCTBUTENMBHOCTM MOXHO OTHECTW K KaTeropuMsm TOKCMYHOCTW Ans 4ernoBeka u ans
akonorun. Kak 6b1no ykasaHo B 4.2.2.2 MogenvpoBaHme KaTeropmin TOKCUYHOCTU BKIMOYaeT paf TEXHUYECKUX JOMYLLEHWUIA
W NpeanoyTeHni, KOTopble camu Mo cebe MOryT MMeTb 3HauUMTENbHOE N HE3ABMCUMMOE BIUSHME Ha Bbixod. TexXHU4eckoe
JonylleHne 3akrvaeTcd Ans  paccMaTpyvBaeMblX MeTannoB B TOM, YTO HeT HeobxoAMMOCTM  yyuTblBaTb
BMgoobpasoBaHme B CBS3W C OMOHaKOMNEHMeM M TOKCUYHOCTbIO (He MPMHMMAOT BO BHMMaHWE pasnuyne Mexay
MeTannmM4yecko M WMOHHOM dhopMamy CyllecTBOBaHUS MeTannos). [MpoBogumoe wnccriegoBaHve MoOXeT obecneunTtb
NoAXoAbl U MeXaHW3Mbl ANSA UCMONb30BaHWA NPY ONpeaeneHnn pasnuymin B GOHaKoNneHMn 1 TOKCUYHOCTW MEeTarnmoB K
npumeHeHnss B koHTekcTe OXLU. [dpyrum ponyuwieHvem B pamkax npuHaTon mogenn USES gBnserca 10, 4TO
AONOMHNTENBHBLIM COPOC MEeTanmnoB B OKeaH He MMeeT OOCTaTOYHOro noTeHuvana Ans HeraTMBHBIX 9KONOrMYecKux
BO34ENCTBMI, HECMOTPS Ha BbICOKME (DOHOBbLIE YPOBHM MeTannoB. [103TOMy AnA HEKOTOpbIX METannoB BaXHO
onpefennTb, CYMTaEeTCA JM  OKeaH TMPWEMHUKOM CTOKOB, a He 4acTbilo OKpyxawwen cpeabl. [lpy aTnx
HeonpedeneHHOCTAX B HacToseM MpuvMepe TOMbKO cBexas Boda OepeTcs B pacyeT B KaTeropuv BOAHOM
9KOMOrM4ECKOM TOKCUYHOCTH.

MpeanoytuTeneHble KNtOYeBble 3HAYEHUS C YY4ETOM MOTEHUManbHOro HeraTMBHOrO BO3O4ENCTBUS MeTansfoB - 3TO
3aaHHbIN BPDEMEHHOW FOpU3OHT HeraTuMBHbLIX BO3AENCTBUM (Hanmpumep, 6eckoHeyHOCTb No cpaBHeHuto ¢ 500 ropamu,
unu co 100 rogamu, unu gaxe 20 rogamun). Ecnu BpeMeHHOM ropnsoHT CHMXKaeTcs oT 6eCKOHeYHOCTH Ao, Hanpumep, 100
neT, TO pesynbTaTbl A4S KaTeropuid TOKCUYHOCTW ByayT 3HAYUTENbHO HWXKe, 0CODEHHO AN HeraTUBHbIX BO3AENCTBUWA
mMeTannoB. Mcnonb3oBaHne KOPOTKOrO FOPW3OHTa ANS OLEHKM HeraTUBHbIX BO3AENCTBUIA MOXeT npuaaTe 6ornblie
JOBepusi K nonydaembiM pe3ynbTatam, ecnv npobnembl paccmaTpuBaTb Ha CcTagum uHTepnpeTaumu. Becbma
XenatenbHa fanbHenwas paspaboTka XapaKTepuCTUYECKUX MOAene TOKCUYHOCTW, OCOBEHHO C  y4eToMm
HeopraHM4YeckMx BELLECTB, Hanpumep MeTannos. [Mpu HeobxoaMMocCTy AanbHenLwen pa3paboTki Hy)KHa OCTOPOXXHOCTL B
WHTepnpeTauun pesynotaToB. Kak npaBuno, nonyyeHHas C MOMOLLbIO APYrMX MHCTPYMEHTOB WMHGOPMaUUs MOXeT
YCMELUHO AOMNOMHUTL NPOLIECC NPUHATUS PELUEHUN.



B pesynbTaTe npoueaypbl NPOBEPKM YyBCTBUTENBHOCTU OKa3biBAETCA, YTO MpW ucnonb3osaHun GWP spp BMecTo

GWPIDD pe3ynbTaTtbl HErAaTUBHOIO BO34ENCTBUSA Ha M3MEHEHME KnumaTa CyLeCTBEHHO CHMXaloTCA (60]199 4YeM Ha

50%). 310 npoucxoauTt Gnarogapsi Tomy pakTy, YTO OCHOBHbIM HEraTMBHO BO3[4EWCTBYHOLUMM BELLECTBOM SABMAETCHA
MeTaH, KoTopkIn "xueeT" Mano. Mpu nepexone oT koadduumneHToB N/P, OCHOBaHHbIX Ha 0Opa3oBaHUM MakCMMarbHOMN
Buomacchl, K KoahdULMEHTAM KPUTUYECKOW HarpyskM NPOMCXOOWUT yBENWYEeHUe MpuMmepHo Ha 5. 310 npowucxogut
6narogapst TOMy, YTO B MEPBOM Crlydae NPMHUMAOTCA B pacyeT TONbKO BblOpockl B Bo3ayx. [pu aTom yBenuynsaeTcs
Apyrasi 4acTb HOpManu3oBaHHbIX Pe3ynbTaToB: POHOBbLIE COPOCHI NUTATENbHbIX BELLECTB B BOAY OYE€Hb BENUKM B CTpaHe
X. Hopmanu3oBaHHble 3Ha4yeHusi BbIOPOCOB B JAHHOM criydae Hu3ku. Takum obpas3om, npoBepka 4YyBCTBUMTENBHOCTU
nomoraeT NaeHTUPUUMPOBATL HANM4YMe HEKOMNETEHTHOCTM CNOCOBOB XapakTepnCTUYEeCKOro MogennMpoBaHus.

5.10 MNMpwumep 5. NMpogonmxkeHne
5.10.1 JononHMUTenbHbIN aHanu3 kayecTBa AaHHbIx OBXL (4.4.4 UCO 14044)

5.10.1.1 Kpatknin 0630p

Bbl60p nokasartenen KaTteropum B KOHEYHOM ob0bekTe MU npouenypa B3BewMBaHWEe BBOOAT CYLUECTBEHHYHO
HeonpeaeneHHOCTb pe3ynbTaToB. Mposepka YyBCTBUTEJTIbHOCTU U aHaln3 HeonpenerneHHOCTU BbINONMHANUCL ANA TOro,
4YTOObI BbISIBUTb, 3HAYMTENbHA NK pa3Huua (B CTaTUCTUYECKOM CMbICIe cnosa) Mexay anbTepHaTtmBamu A n B un yen
BKNnaa B HeonpeaeneHHOCTb GonbLue. KoachpmumeHTbl HeonpeneneHHocTn Ans pe3ynbTaTtoB aHanuM3a 3anacoB

oueHusatotcs kak 1,02 ans HedT B 3emne u anoMuHveson pyael 1,05 ana CO 4 v yrna B 3emne; 1,2 ana SO v

NO ,, . KoacbcbuumeHTbl npefcTaBnsioT coboit cpegHekBaapaTUieckoe OTKIIOHEHWE NPy HOpMarnbHOM forapuMUYeckom
pacnpegeneHuu.

5.10.1.2 AHanu3 HeonpeaeneHHoCTH

Mpy cpaBHEHMU CyMMapHbLIX M B3BELUEHHbIX Pe3ynbTaToB ANA anbTepHaTuMBbl A C TakUMU e pesynbTatamyn ans
anbTepHaTBbl B Habnogaetca ymeHbweHve ¢ 10,82 pgo 8,88 ELU/f.u. Ons Toro 4tobbl NOHATbL, ABMSieTCS Nu 3Ta
pasHMLa CyllecTBEeHHOW, Obina ucnonb3oBaHa Mogenb MoHTe-Kapno. Pesynbtat nokasaH Ha pwucyHke 20, rge
HOpMarnbHO pacnpeferneHHble MOrpeLlHOCTM BBOAMIUCH BO BCE BXOAHblE AaHHble. B 3aToM nmpumepe umcnonbayoTcs
K03adpdUUNEHTBI HEONPEAENeHHOCTM U pacnpeneneHns, NpeacTaBneHHble B Tabnuuax 24 n 45.

TecT Ha 3HAa4YMMOCTb PaHXMPOBaHMUS
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MpvmeyaHue - Kpueasi npeacraenseT coboii KyMynaTUBHOE pacnpenerieHue.

PucyHok 20 - Pe3ynbTaT MOAENMpOBaHns 0BLLErO YNyYLLEHWS SKONOMMYECKOM XapakTePUCTUKN NyTEM BOCCTAHOBIEHNS
3HEepruun Npu ynpaeneHun oTxogaMum B COOTBETCTBMU ¢ Moaernbto MoHTe-Kapino

PesynbtaT MmogenunpoBaHusa no MoHTe-Kapno nokasan, Hanpumep, 4To cyuiectsyeT 50%-Hast BEpOATHOCTb TOro, YTO
Matepuan B He meHee, yem Ha 2 ELU/f.u. nyywe matepmana A, u uyto cyuwecteyeT 70%-Haa BEpOATHOCTb TOro, YTO
MaTepnan A Gonee HeraTVBHO BO3[EWCTBYET Ha OKpyxatwLlyl cpedy, Yyem Matepuan B. 3Ty mHdopmaumio MoxHO
ucnonb3oBaTb NMMOO KayeCcTBEHHO, YTOObI BbIPa3NTb CTENEHb CXOOAMMOCTU B aHanu3e, nubo KONMMYeCTBEHHO, YTOObI
OLEHUTb pPe3ynbTaTMBHOCTb BIIOXXEHWI B 9KONornyeckyto acpdektnBHocTb. Ecnu matepran B BeiGpaH Kak anbTepHaTuBa
ctoumoctn 100 gonn., To pe3ynbTaTMBHOCTb BMOXEHWN, BepoATHO, paBHa ponn. 40. B 30% cnyyaeB npuHumaeTtcs
HenpasunbHoe pelweHne, a B 70% cnyvaeB - npasBunoHoe. KoHeuHo pesynbtat 6yget paseH 70%-30%=40%
HeonpeaeneHHocTU.

5.10.1.3 AHann3 YyBCTBUTENBHOCTU

I'Iocxoany pPe3ynbTaTMBHOCTb BIIOXXEHUN B ynyduweHna okasanacb HW3KOW, BaXXKHO BbISICHWUTb, Kakne BXOOHbIE JaHHble
Oonblue BCEro BRUSIOT Ha HeonpeaeneHHOCTb, NoKa3aHHY Ha PUCYHKe 20. Onga atoro 6bin npoBeaeH crneumanbHbIn

aHanus J4yscTeuTenbHocTH [41]. Mpu aTom BbINK onpeaeneHsbl Bce KoadduUmeHTs! f;, Ha KOTopble AOMKHBI YMHOXaTbCA
HeKoTopble BXOAHbIE AaHHble, YTOObI U3MEHUTL MOPSAOK PaHXNPoBaHNs. PaccuntaHo Takke OTHOLEHWe KoadduumneHTa
HeonpefdeneHHocT K f i nAna kaxgoro Bxoda (T.e. "OTHOCUTENbHAs YyBCTBUTEMBbHOCTL"). KoadduumeHTsl ¢
HanMboNbLUMMKN COOTHOLLEHVAMW B MPUMEpPE NoKa3aHbl Ha pUcyHke 21.

PamxuposaHue B npumepe 5 6bino Hanbornee YyBCTBUTENbHLIM K AaHHLIM O 3anacax, PAH, Hedtu B 3emne n CO 1

ana AnetepHatuB A, B 1 B, cootBeTcTBEHHO. [lanee cneayeT xapakrepuctudeckuin koaddpuument ana PAH ¢ yyeTtom
nokasatens kaTteropmn YOLL. [MpumevatenbHa 4yBCTBMTENbHOCTb ANS pes3ynbTatoB aHanu3a 3anacoB PAH un
xapaktepuctnyeckuin koaddpuumneHt PAH ans YOLL. HecMoTps Ha OTHOCUTENbHO HW3KWMWA BKNag B OOWMN pesynbraT
B3BELUMBAHUS, OHa 3HAYUTENbHO BNUSET Ha HeomnpeaeneHHOCTb NPW paHXMpoBaHMU. ITO NPOMCXOAUT M3-3a TOro, YTO
HeomnpeAeneHHOCTb MPY U3MEePEeHNSX BbIOPOCOB M xapaKTepucTuyecknii koaddUUMEHT JocTaTovHo Benuku. OpgHako
MOXHO YNyylNTb OOLLYI CXOAMMOCTb paH XMPOBaHWSA, ecnv usBecTHbl Bornee TouHble 3HauveHuss Bbibpocos PAH u3
NpPoAyKUMOHHON cuctembl AnbTepHatusbl A. HoBble, 6onee cneunduryeckne ans mecta BbIGPOCOB xapakTepuctuyeckne
KO3 DULMEHTBI TaKke MOryT BbITb OLleHEHbI C MEHbLLEN HEeONPeAENneHHOCTbIO.
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PucyHok 21 - BxogHble AaHHble, Hanbonee BaXHbIe MO OTHOLLEHUIO K HEoNpeaeneHHOCTN pPaHXUpoBaHUS anbTepHaTuB
AHann3 BaXXHOCTU AaHHbIX TOXe Obln BbINOMHEH, HO OH HEe MOKa3aH, MOCKOMbKY BbIMMAAUT NOYTUM Tak Xe, Kak u B

"CTBONOBOM (OCHOBHOM)" npuMmepe. OpHako, korga mnokasaTenu B3BeLUeHbl U arpermpoBaHbl, yka3aHue Ha BapWaHTbl
ynydlweHuna CTaHOBUTCA 6onee 4YeTkMM n npuroaHbIM AnNAa NpoeKkTUpoBaHUA.

5.11 MNMpumep 1. NMpononxkeHue

5.11.1 3aknoyeHus, orpaHn4yeHns n pekomeHgaumum (4.5.4 UCO 14044)

KomMmeHTapum B paMkax oTAenbHbIX NPUMepoB npueeaeHsbl B 4.5.4 CO 14044.

5.11.2 OBXU, npegHa3Ha4yaemasa AN UCNONb30BaHUA B CPaBHUTENbHbIX yTBepXAeHUsX, npegHa3Ha4YeHHbIX
Ans yseaomrneHusi obwectBeHHocTu (4.4.5 UCO 14044)

KommeHTapun B pamkax oTAernbHbIX NpuMepoB AaHbl B 4.4.5 UCO 14044.
5.11.3 NoaroToBka oT4yeTa (pasgen 5 UCO 14044)

5.11.3.1 KpaTtkoe onncaHue

lMpencTaBneHHbIN Hke OTYET COCTaBMNeH B kayecTBe npumepa. OH He NpefgHasHayveH Ans nnnctpauun TpeboBaHnii
OTYeTy TpeTben CTopoHbI kak 5.1.2 NCO 14040.

Mprmep 1 3TO NOCTOSIHHLIA NPUMEpP, KOTOPbLIA OXBaTbiBaeT Bce cTtagum npouecca no 4.4 NCO 14044: ot BbiGopa
KaTeropuv BO34eNCTBMS A0 aHanu3a kadectsa AaHHbIX. Mpumep HaueneH Ha cpaBHEHUE 3KOMOrMYECKUX NOCNeaCcTBUN OT
NPUMEHEHNst ABYX pasnu4yHbIX TUMOB MaTtepuana ans ra3oBblx Tpybd B cTpaHe X M Ha MaeHTUdMKaLuio BapuaHToB
ynydweHusi. Mpumep OCHOBaH Ha peanbHOM WUCCNEAOBaHWM, BbINOSIHEHHOM MO MOPYYEHWIO ra30BOM KOMMaHWM B 3TOW

. . o 3
cTpaHe. BbiOpaHHOM YHKUMOHANBHOM eauHuUern cnyxut noctaBka 20 mm. ™M npupogHoro rasa B rog no
rasopacnpegenurtensHon cetm wmexagy dugepHon cuctemon u 10000 cepBUCHBIX COEAMHUTENbHBIX TOYEK.
CpaBHuBaemble MaTepuvanbl- MaTepuan A u matepuan B.



[na Bbibopa kaTeropuv BO3AENCTBUA 3@ HayarbHYH TOYKY B3AT NepeyeHb HegoctaTkoB [22]. MNpumep dokycupyeTcs
Ha Bblbpocax B BOo3gyx M cbpocax B BoAy. BkmwoueHbl criegylolive kateropum BO3OEWCTBUSA: M3MEHEHWE KnvumaTta
ucTolleHne o030Ha cTpaTocdepbl; obpa3oBaHue OTOOKCUAAHTA; OKWUCMEHWEe; 3BTpodUKaUMSA; TOKCUYHOCTb AONs
YernoBeKka U 3Korormyeckas TOKCMYHOCTb. cnonb3oBanuch xapakTepucTuieckne MOAENu U3 pasnuyHbIX UCTOYHMKOB, a
CCbIfIKN Ha HUX NpuBEAEHbl B TeKCTe. 3HayeHus nokasaTens HopManu3oBanucb C UCMONb30BaHMEM Npeobpa3oBaHHbIX
o6wwunx BLIGPOCOB 3a rog B CTpaHe.

Hopmanu3oBaHHble 3Ha4YeHUs pacCopTMPOBaHbI U PaHXMPOBaHbI MO pasnuyHbiM Kputepuam. B3selumBaHue no Bcem
KaTeropusim BO3[eNCTBUS BbINOMHEHO C UCMONb30BaHWEM BECOBbIX k03hdMLMEHTOB cornacHo pekomeHaauusim CoeeTta
3KCNEepTOB, YyYpexAeHHoro B cTpaHe. [poBedeH Takke aHanmM3 BaXKHOCTW, KOTOPbIN (DOKYCMPOBAmNCsi Ha 3HAYEeHUSX
nokasaTtenen, a npoBepka YyBCTBMTENMbLHOCTW MpoOBeAeHa C WCMONb30BaHWEM [OPYIMX XapaKTepUCTUYECKMX
KO3 PULMEHTOB U APYTNX BECOBbLIX KOI(PPULINEHTOB.

B npumepe 1 nonyyeHbl HUXecneayowme pesynsTtatbl: Matepman B nonyymn 6onblue 6annos, yem matepwman A. Tak
nony4mnocb B OCHOBHOM OGnarogapsi, 6onblwion macce matepuana A n nocrnegyrollent BbICOKOW CTENEHU HEeraTMBHOIO
BO3[ENCTBUSI HA OKPYXaloLLylo cpedy Npu ero Nnpov3BOACTBE UM TPAHCMOPTUPOBaHMU. TakuM 06pasoM, C IKONOrMyYecKon
TOYKM 3peHus MaTepuan A okasancsa MeHee npeanovTUTEnbHbIM B KadecTBe MaTepwana ans Tpyb. Ho cnepyet
3aMeTUTb, YTO KOJIMYECTBO XITOPMPOBAHHBIX OPraHWYECKUX MMUKPOSINEMEHTOB-3arpsi3HEHNIA HE MPUHMMAINoCcb BO
BHUMaHMWE, XOTS UX BbIOpOCHI MOryT ObiTb 3HAYMTENbHLIMKU NPY NPOU3BOACTBE MaTepuana B. OToT momeHT cneagyet
OTMETUTb 1 065A3aTeNbHO PacCMOTPETb Ha CTaAMU MHTEprpeTauun pesynbLTaToB.

Ob6a maTtepuana okasbiBalOT 3HA4YMMOE HeraTvBHOe BO3dencTBMe Ha obpasoBaHme HOTOOKCUAAHTOB M3-3a YTEYKU
rasa B Mectax coenHeHus Tpy6: 3TO BaXkHbI MOMEHT ANA yNyylIeHWs, KOTOpoe CyLLEeCTBEHHO Ans obomx maTepuarnos.
[MpoBepka 4yBCTBUTENBHOCTU HEe nNpuBena K ApyruM BbiBOAAM, HO MOMOrMa, B YacTHOCTW, WAEHTUdMLMPOBATH
He[oCTaTKM B NpoLeaypax pacyera.
5.11.3.2 [JaHHble n pacyeTbl

MoppoGbHble pesynbTaThl Nnpumepa 1, NOMHbLIA NPOLECC OLEHKU HEraTMBHOIO BO3AEWCTBUSA XM3HEHHOro uukna (4.4

NCO 14044), npeactaeneHsl B Tabnuuax ¢ 46-49.

Tabnuua 46 - O6sa3aTenbHble anemeHTsl MaTepuana A. MogpobHblie pesynbTaTthl Npouecca OBXKL|

Matepnan A

OBASATEJbHbLIE JIEMEHTbLI OBXL,

Kateropusa BewectBo MpucBoeHHbIN pe3ynbTaT XapaktepucTtnyeckuin KoadpmumneHT Mpeobr
BO34EeNCTBUSA oBXU
Bbibpoc B C6poc B Buibpoc B BO3ayX, C6poc B BOAy, BbiGp
BO3AYyX, BOAY,
KK Kr Kr...9KB./KI Kr...9KB./KT Kr
M3meHeHne knumata | Ouokeua yrnepoga 4 22E+4 1,00E+00 4,
HALON-1301 1,55E-03 5,60E+03 8,
MeTtaH 6,73E+3 2,10+01 1,
McToLlleHne o3oHa HALON-1301 1,55E-03 1,20E+01 1
cTpatocdepbl
TeTpaxnopmeTaH 1,20E+00
O6pa3soBaHne MeTaH 6,73E+03 6,00E-03 4,
doTooKCMaaHTa
OT1aH 1,94E+02 1,23E-01 2,




MponaH 2,97E+01 1,76E-01 5,
Okucnenune Ounokcung cepbl 3,06E+02 1,00E+00 3,
AMMOHUI 8,76E-02 5,44E-01 1,30E+00 1
[wvokcuna asoTta 1,11E+02 4,10E-01 4,
OBTpodhumKkauus AMMOHMI 8,76E-02 5,44E-01 3,50E-01 3,30E-01 3
[wnokcung asoTta 1,11E+02 1,30E-01 1,
P 1,22E+00 3,10E+00
N 4,05E-01 4,20E-01
TokcnyHoCcTb Ang Ounokcung cepbl 3,06E+02 9,60E-02 2,
yenoseka
[wnokcng asoTta 1,11E+02 1,30E+00 1,
MbILbAK 2,47E-02 4,14E-02 3,48E+05 8,
CeuHey, 4,72E-01 1,16E-01 4 67E+02 2,
Hukenb 1,57E-01 1,05E-01 3,50E+04 5,
Banaguii 5,72E-01 1,03E-01 6,24E+03 3,
Okonoruyeckasi deHon 9,40E-05 1,55E-01 1,50E+00 2,37E+02 1
TOKCUYHOCTb
Kagmunin 1,64E-02 1,56E-03 2,89E+02 1,62E+03 4,
CBuHel, 4,72E-01 1,16E-01 2,40E+00 9,62E+00 1,
Xpom 3,23E-02 2,08E-01 1,90E+00 6,90E+00 6
Mepgpb 3,54E-02 1,04E-01 2,22E+02 1,16E+03 7,
Tabnuua 47 - MaTtepuan A, gononHuTenbHble aneMeHTbl. [TogpobHble pedynbTathl npouecca OBXKL|
Matepnan A
OOMOJIHUTENBHBLIE 3JIEMEHTbLI OBXKL|
Kateropusa BewectBo KoadbbmumeHT Pesynbtat CopTupoBka no | PaHxupoBaHue Be
BO3eNcTBuS HopManusauun | HopManusauuu, rpynnam no rpynnam koadpd
Kr 9KB./T. r Cou
M3meHeHne Hwvokena yrnepoaa 2,27E+11 8,08E-07 rnobanbHbIN BbICOKWUI 0
KnMmara
HALON-1301
MeTaH
McTowenne o3oHa |HALON-1301 3,61E+06 5,14E-09 rnob6anbHbIv cpeaHun 0
cTpatocdepb!
TeTpaxnopmeTaH
O6pa3soBaHue MeTtaH 6,26E+07 1,11E-06 pernoHanbHbIn HU3KUIA
cdoTookcmaaHTa




OTaH

MponaH

Okuncnexune Owuokeunp cepebl 6,41E+08 5,48E-07 pernoHanbHbIN cpeaHun 0
AMMOHMI

[Ownokeung asoTta

OBTpodhumKaums AMMOHMI 1,08E+09 1,72E-08 pernoHasnbHbIn cpegHun 0
[Ownokeuna asoTta
P

N

TokcnyHocTb Ang [wvokcung cepbl 1,45E+11 1,24E-07 MECTHbIN cpeaHun (
yenoseka
[wvokcung asota
MbILWbsAK
CsuHel,

Hukenb

Banaguin

Akonorn4yeckas deHon 1,16E+11 1,43E-09 MECTHbIN cpeaHun (
TOKCUMYHOCTb
Kagmun
CsuHel,

Xpom

Megpb

Tabnuua 48 - Obsa3aTenbHble anemeHTol Mmatepuana B. MoapobHele pesynbTtaTthl npouecca LCIA

MaTepuwan B

OBASATEJbHbLIE JIEMEHTbLI OBXL,

KaTteropus BewecTtBo MpuceoeHHbIN pesynbTat OBXL | Xapaktepuctuyeckuii KoadppmumneHTt Mpeol
BO34EeNCTBUSA

Bbibpoc B C6poc B BOAY, Bbibpoc B C6poc B BOAY, BbiOj

BO34YX, BO3AYX, BO3

Kr K Kr...9KB./KI K...9KB./KI Kr...Ol

M3meHeHne knumata |[Ouokcug yrnepoaa 4 81E+3 1,00E+00 4,811

HALON-1301 4,30E-04 5,60E+03 2,411

MeTaH 6,75E+3 2,10E+01 1,421

McToLlleHre o3oHa HALON-1301 4,30E-04 1,20E+01 5,16
cTpartocdepbl




TeTpaxnopmeTaH 4,90E-04 1,20E+00 5,88
O6pa3soBaHne MeTaH 6,75E+03 6,00E-03 4,051
¢oTokcmaaHTa
OTaH 1,98E+02 1,23E-01 2,441
MponaH 2,99E+01 1,76E-01 5,261
OkucnexHune [wvokcung cepbl 1,83E+01 1,00E+00 1,83l
AMMOHMI 8,01E-03 1,23E-01 1,30E+00 1,04
[Ownokeuna asoTta 1,64E+01 4,10E-01 6,721
OBTpodumkauus AMMOHWMI 8,01E-03 1,23E-01 3,50E-01 3,30E-01 2,80
[Ownokecung asoTta 1,64E+01 1,30E-01 2,13l
P 5,41E-02 3,10E+00
N 1,80E-01 4,20E-01
Tokcu4yHoCTb Ang Owuokeunp cepebl 1,83E+01 9,60E-02 1,761
yenoseka
[Ownokeung asoTta 1,64E+01 1,30E+00 2,13l
MbILwbsk 1,92E-04 1,90E-03 3,48E+05 6,68l
CeuHeln 3,62E-03 4,93E-02 4,67E+02 1,69l
Hwukenb 6,40E-03 6,77E-03 3,50E+04 2,241
BaHagun 2,51E-02 5,36E-03 6,24E+03 1,571
Akonorn4yeckas deHon 9,00E-06 1,54E-02 1,50E+00 2,37TE+02 1,35l
TOKCUMYHOCTb
Kagmui 1,75E-04 1,47E-04 2,89E+02 1,52E+03 5,06
CeuHeln 3,62E-03 4,93E-02 2,40E+00 9,62E+00 8,70
Xpom 3,54E-04 1,02E-02 1,90E+00 6,90E+00 6,73
Menob 1,27E-03 2,22E+02 1,16E+03 2,81
Tabnuvua 49 - MaTtepuan B, gononHuTtenbHble anemeHThl. [TogpobHelie pesynbTtaTthl npouecca OBXKL
MaTtepnan B
OOMOJNIHUTENBHBLIE SNTEMEHTbLI OBXKL]
KaTeropus Bo3aenctausi BeuwectBo Koadhdpumument | Pesynbtat | CopTtupoBka no | PaHxwupoBa- Becoson
HOpmanusauuu, | Hopmanm- rpynnam Hue o KoaghpuumneH
3aumm, rpynnam
KI 9KB./T Cou. naket
r
MNameHeHne knumara Owokena yrnepoga 2,27E+11 6,45E-07 [mobanbHbINn Bbicoknin 0,278
HALON-1301
MeTaH
McToLlleHre o3oHa HALON-1301 3,61E+06 1,59E-09 [mobanbHbINn CpegHun 0,104




cTpatocdepbl
TeTpaxnopmeTaH

O6pa3soBaHue MeTtaH 6,26E+07 1,12E-06 PernoHanbHbIn Huskuin
doTooKCMAaHTa
OTaH

MponaH

0,1

OkucnexHune [wvokcung cepbl 6,41E+08 3,91E-08 PernoHanbHbIn CpeaHun
AMMOHMI

[Ownokeuna asoTta

0,148

OBTpodumkauus AMMOHUI 1,08E+09 2,24E-09 PervoHanbHbIv CpeaHun
[Ownokcug asoTta
P

N

0,113

Tokcu4yHoCTb ANng Ouokewng cepebl 1,45E+11 3,26E-09 MecTHbIN CpegHun
yenoseka
[Ownokcung asoTta
Mbiwbsk
CsuHey

Hukenb

Banagun

0,13

Akonornyeckas ®deHon 1,16E+11 4 10E-11 MecTHbIN CpeaHun
TOKCUYHOCTb
Kagmun
CeuHey
Xpom

Megb

0,13

5.11.3.3 MNpencTtaBnexHue pesynbTaToB

Bbll.lJeyKaSaHHble Tabnuubl 46-49 ABNSAOTCA OCHOBHBLIM CMOCOGOM npencrtaBneHna pesynbtaToB. Mpumeyvarne: B
odomumanbHbIX CpaBHUTENbHBIX OLlEHKaX pe3ynbTaTbl AONONMHUTESNbHbIX 3JIEMEHTOB HE NPeaoCTaBNA0TCA.

Hopmanu3oBaHHble 3HaYeHusa nokasaTtenen n3 npumepa 1, NOMMMO TabnMYHOro NPeAcTaBreHns, MoryT ObiTb Takke
nokasaHbl B BUuae ructorpammbl (CM. pucyHok 10).

5.11.3.4 lNosicHeHUs 1 BbIBOAbI

B npumepe 1 pesynbTaTbl NCNOMb3YIOTCA ANSi CPABHEHUSI AKOMOTMYECKMX MOCNEACTBUA OT NMPUMEHEHUS PasnUyHbIX
BMOOB MaTepvana u Ans naeHTMdukaumm BO3MOXHbIX BApUaHTOB yny4dleHns. NpuMeHnTenbLHO K 3TOMy NpUMepy MOXHO
coenatb criegywoowme BbiBoAabl. OTHOCUTENBHO BbIOOpa Mexay AByMSA BuaamMu MaTepuanoB: maTepuan B Boobuie
cynTaeTcs 3HauuTenbHO nydwe martepuana A. Tak cuuTaeTcsd m3-3a Gonbluen maccbl Tpyd mM3 matepuana A w, kak
CneAcTBMe 3TOr0, 3HAYMMbIX HEraTMBHbIX BO3AEWCTBMI Ha  OKpYXawllylo cpedy npv  Npou3BoAcTBE MU
TpaHcnopTupoBaHun. [lOHATHO, YTO C 9KOMOIMYECKOW TOYKM 3peHuss matepyan A He npeacTaBnsaeTcs
npegnoyTutensHeiM. OgHako, HECMOTPS Ha 3TO YTBepXAdeHwe, credyeT 3amMeTWTb, YTO BbIOPOC XIOPMPOBAHHbLIX



OpraHMYecKnx MMKpPOINEMEHTOB, KOTOPLIA MOXKET CONpPOoBOXaaTb NPOM3BOACTBO MaTepuana B, B pacyeT He NpuHUMancs.
Ecnu xe 3To npefcTaBnsieTcs BaxHbIM, TO CriefyeT pacCMOTPeTb BOMpoc 06 anbTepHaTMBax matepuany B, koTopble He
GyayT HecTu B cebe Takoro He MNopAdaloLLerocsl KOMYecTBEHHOMY onpeferieHuio pucka. O6a maTepuana CuIbHO
BO3ENCTBYIOT Ha obpa3oBaHne (POTOOKCUAAHTa M3-3a YTEUKW rasa B MecTax coeMHeHUst Tpyb: 3TO cepbesHblii hakTop
ANsi COBEPLUEHCTBOBaHUS!, KOTOPbIV OAMHAKOBO BaXkeH Ans 060oMX MaTepuarnos.

MpunoxeHune JA
(cnpaBo4HoE)

CBefeHMA 0 COOTBETCTBUU CCbINTOYHbIX MeXAyHapoAHbIX CTaAaHAAPTOB CCbINTOYHbIM
HaunoOHanbHbLIM CTaHAapTaM Poccuickon d)ep,epauuu

Tabnuua JA.1
O603Ha4YeHne cCblfIoYHOro CteneHb O603Ha4YeHne n HanmeHoBaHue
MeXayHapoAHOro ctaHaapTa COOTBETCTBMSA COOTBETCTBYIOLLIEro HaLUMoHanbHOro ctaHgapTa

MCO 14001:2004 IDT FOCT P NCO 14001-2007 "Cuctembl
3KOMOrM4Yeckoro MeHegkMeHTa. TpeboBaHus n
PYKOBOACTBO MO NPpUMEHeHno"

MCO 14040:2006 IDT FOCT P NCO 14040-2010 "3Okonorn4eckui
MeHeAKMEHT. OLeHKa XXU3HEHHOro LmKna.
MpuHUMNBI 1 cTpykTYypa"

NCO 14044:2006 IDT FOCT P NCO 14044-2007 "3Skonorn4yeckui
MeHepKMeHT. OLeHKa XXM3HEHHOTO LMKna.
TpeboBaHusa n pekomeHgaummn”

NCO/TO 14047:2012 IDT B paspabotke TOCT P UCO/TO 14047
"Okonornyecknin MeHeaxxmeHT. OueHka
XKM3HEHHOTO LMKNa npogykumu. MNprmepsl,
unnioctpupytowme npumeHerne NCO 14044 ans
KOHKPETHbIX CUTYaLMi NO OLEHKe BO3AenCcTBUin"

NCO/TO 14049:2012 IDT B paspaboTtke TOCT P NCO/TO 14049
"Okonornyecknin MeHeaxmeHT. OueHka
XU3HEHHOTro uukna. Nprumepsbl NCNONb30BaHMS
NCO 14044 pnsa onpegenexHns uenu n obnactu
nccrneaoBaHns U MHBEHTapPU3aLMOHHBIX
aHanmsos"

MCO 14050:2009 IDT FOCT P NCO 14050-2009 "MeHemkMeHT
okpyxatowewn cpeabl. Cnosapb”

MpumeyaHve - B HacTosiwen Tabnuue MCnonb30BaHO criefylllee ycroBHoe 0603HavyeHue CcTenexHun

COOTBETCTBUSI CTAHOAPTOB:

IDT - MAEHTUYHBIV CTaHOapT.

Bubnuorpadus

[1] WNCO 14001:2004 CurcTeMbl 3KONOrMYECKoro MeHexMeHTa. TpeboBaHNs U pykoBOACTBO MO
NPUMEHEHWIO

(ISO 14001:2004) Environmental management systems - Requirements with guidance for



(2]

(3]

(4]

(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

(13]

(14]

[15]

use

MNCO 14040:2006 Okonornyecknin MeHeKMeHT. OueHKa XM3HEHHOro umkna. MpuHUMnbl 1
CTPYKTYpHasi cxema

(ISO 14040:2006) Environmental management - Life cycle assessment - Principles and
framework
MNCO 14044:2006 Okonoruyeckuin meHegxMeHT. OueHka XU3HeHHoro uukna. TpebosaHus u

pyKoBOAdALWME YKa3aHUA

(ISO 14044:2006) Environmental management - Life cycle assessment - Requirements and
guidelines

NCO/TO 14049:2012 Okonoruyeckuin MeHepkMmeHT. OueHka >XM3HeHHoro uwmkna. [pumepsi
ucnone3oBaHua WCO 14041 pgna onpegenenus uenn n obnactm
nccnenoBaHns 1 aHanuaa 3anaca

(ISO/TR 14049:2012) Environmental management - Life cycle assessment - lllustrative
examples on how to apply ISO 14044 to goal and scope definition and
inventory analysis

MCO 14050:2009 Jkonornyeckmn meHegxmeHT. Cnosapb
(ISO 14050:2009) Environmental management - Vocabulary

Houghton, J.T., L.G. Meira Filho, J. Bruce, H. Lee, B.A. Callander, E. Haites, N. Harris & K. Maskell
(eds), 1994: Climate change 1994. Radiative forcing of climate change an evaluation of the IPCC
1S92 Emissions scenarios. Cambridge University Press, Cambridge

Houghton, J.T., L.G. Meira Filho, B.A. Callander, N. Harris, A. Kattenberg & K. Maskell, 1995:
Climate change 1995. The science of climate change; contribution of WGI to the second
assessment report of the intergovernmental panel on climate change. Cambridge University Press,
Cambridge

WMO (World Meteorological Organization), 1992: Scientific assessment of ozone depletion: 1991.
Report no.25. Geneva

WMO (World Meteorological Organization), 1995: Scientific assessment of ozone depletion: 1994.
Report n0.37. Geneva

Heijungs, R., Guinée, J.B., Huppes, G., Lankreijer, R.M., Udo de Haes, H.A., Wegener Sleeswijk,
A., Ansems, A.M.M., Eggels, P.G., van Duin, R., and de Goede, H.P. 1992: Environmental life cycle
assessment of products: Guide and Backgrounds. Centre of Environmental Science, Leiden
University, the Netherlands

Huijbregts, M.A.J., U.Thissen, J.B. Guinge, T.Jager, D. van de Meent, A.M.J. Ragas, A.Wegener
Sleeswijk and L.Reijnders (2000): Toxicity assessment of toxic substances in life cycle assessment.
I: Calculation of toxicity potentials for 181 substances with the nested multi-media fate, exposure
and effect model USES-LCA. Chemosphere 41, pp.541-573

Jenkins, M.E. and G.D. Hayman, 1999: Photochemical ozone creation potential for oxygenated
volatile organic compounds: sensitivity to variations in kinetic and mechanistic parameters.
Atmospheric environment 33, pp.1775-1293

Derwent, R.G., M.E. Jenkin, S.M. Saunders & M.J. Pilling, 1998: Photochemical ozone creation
potentials for organic compounds in Northwest Europe calculated with a master chemical
mechanism. Atmospheric Environment, 32. p.2429-2441

Andersson-Skold, Y., P.Grennfelt & K.Pleijel, 1992: Photochemical ozone creation potentials: a
study of different concepts. J. Air Waste Manage. Assoc. 42(9), p.1152-1158

Carter, W.L.P, 1994: Development of ozone reactivity scales for volatile organic compounds,
Journal of Air & Waste Manage. Assoc, 44 p.881-899



[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

Carter, W.L.P, D.Luo & I.L.Malkina, 1997: Environmental chamber studies for development of an
updated photochemical mechanism for VOC relativity assessment. Draft, final report to CARB,
CRC, NREL

Hauschild, M & H. Wenzel, 1998: Environmental Assessment of products. Volume 1: Methodology,
tools and case studies in product development; Volume 2: Scientific background. Chapman & Hall,
London

Goedkoop, M. and R.Spriensma, 1999: The Eco-indicator 99, a damage oriented method for life
cycle impact assessment. Ministry of Housing, Physical Planning and Environment, Zoetermeer,
the Netherlands (www.pre.nl)

Latour, J.B., |.G.Staritsky, J.R.M.Alkemade, J.Wiertz, Nature Planner, Decision support system
nature and envi ronment, RIVM report 711901019, RIVM, Bilthoven, the Netherlands

Kros et al.,, 1995. Modelling of soil acidity and nitrogen availability in natural ecosystems in
response to Changes in Acid deposition and Hydrology. Report 95, SC-DLO, Wageningen, the
Netherlands

Alkemade, J.R.M., J.Wiertz, J.B. Latour, 1996. Kalibratie van Ellenbergs milieuindicatiegetallen aan
werkelijk gemeten bodemfactoren. Rapport 711901016, RIVM, Bilthoven, the Netherlands

Udo de Haes, H.A., O.Jolliet, G.Finnveden, M.Hauschild, W.Krewitt, R.Muller-Wenk. (1999). Best
Available Practice Regarding Impact Categories and Category Indicators in Life Cycle Assessment.
Background Document for the Second Working Group on Life Cycle Assessment of SETAC-Europe
(WIA-2). International Journal of LCA, 4, nr.2, pp.66-74; and 4, nr.3, pp.167-174. ECOMED
publishers, Landsberg, Germany

Huppes, G., H.Sas, E. de Haan and J.Kuyper, 1997: Efficient environmental investments. Report
SENSE, interna tional workshop. CML, Leiden, the Netherlands

Potting J. et al., 1998: Journal of Industrial Ecology, Volume 2, pages 63-87

Burke et al, 1996: Human Health Assessment and Life-cycle Assessment: Analysis by an Expert
Panel. International Life Sciences Institute, Washington, DC

Galeano, S.F., 1999: Carbon Sequestration Inventory Issues - the Significance of their Resolution
for the Forest Products Industry". TAPPI International Environmental Conference - Nashville, TN

Row, C, Phelps, R.B., 1996: Wood carbon flows and storage after timber harvest. Forest and global
change, Amer ican Forests, Volume 2, Chapter 2, Washington D.C

Miales, J.A., Skog, K.E., 1997: The decomposition of forest products in landfills. International
Biodeterioration & Biodegradation, Volume 39, No 2-3, United Kingdom

Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-1998. EPA 236-R-00-001. April
2000 (Fulfilling reporting commitments of the UNFCCC)

Goedkoop, M.J., R.Spriensma, 1999: The Eco-indicator 99, a Damage Oriented Approach for LCIA,
Ministry VROM, The Hague

Frischknecht R. (final editor), U.Bollens, S.Bosshart, M.Ciot, L.Ciseri, G.Doka, R.Hischier, A.Martin
(ETH Ziltich ), R.Dones, U.Gantner (PSI Villigen), 1996: Qkninventare von Energiesystemen,
Grundlagen fiir den dkologisclen Vergleich von Energiesystemen und den Einbezug von
Energiesystemen in Ckohilanzen fiir die Schweiz, 3rd Edition, Gruppe Energie - Stoffe - Umwelt,
ETH Zirich, Sektion Ganz - heitliche Systemanalysen, PSI Villigen [ESU 1996]

Murray, C, A.Lopez, 1996: The Global Burden of Disease, WHO, World Bank and Harvard School
of Public Health. Boston

Frischknecht R., A.Braunschweig, P.Hofstetter, P.Suter. 1999: Modelling human health effects of
radioactive releases in Life Cycle Impact Assessment, Draft from 20 February 1999, accepted for
publication in Environmental impact Assessment Review No.2, 2000



(34]

(35]

(36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]
[46]
[47]
[48]

[49]

[50]
[51]
[52]

(53]

[54]

[55]

European Environmental Agency, 1998: Europe’s environment, The Dobris Assessment,
Copenhagen

Dreicer M., V.Tort, P.Manen, 1995: ExternE, Externalities of Energy, Vol.5. Nuclear, Centre
d"étude sur I'Evaluation de la Protection dans le domaine Iucléaire (CEPN), edited by the
European Commission DGXII, Science, Research and Development JOULE, Luxembourg

Hofstetter, P., 1998: Perspectives in Life Cycle Impact Assessment; A Structured Approach to
Combine Models of the Technosphere, Ecosphere and Valuesphere. Kluwers Academic Publishers

miller - Wenk , R., 1998-1: Depletion of Abiotic Resources Weighted on the Base of "Virtual"

Impacts of Lower Grade Deposits in Future. W Diskussionsbeitrag Nr.57, Universitd St
Gallen, ISBN 3-906502-57-0

Thompson M., R.Ellis, A.Wildavsky, 1990: Cultural Theory, Westview Print, Boulder

Steen, B. 1999: A systematic approach to environmental priority strategies in product development
(EPS). Version 2000 - General system characteristics. Chalmers University of Technology (CPM),
Report 1999;4

Steen, B. 1999: A systematic approach to environmental priority strategies in product development
(EPS). Version 2000 - Models and data. Chalmers University of Technology (CPM), Report 1999;5

Steen, B., 1997: On uncertainty and sensitivity of LCA based priority setting. Journal of cleaner
production, Volume 5, Number 4, pp.255-262

Wenzel, H., M.Hauschild, L.Alting, 1997: Environmental assessment of products. Vol.1 -
Methodology, tools, techniques and case studies, 544 pp. Chapman & Hall, United Kingdom,
Kluwer Academic Publishers, Hingham, MA. USA. ISBN 0 412 80800 5

Hauschild, M.Z., H.Wenzel, 1998: Environmental assessment of products. Vol.2 - Scientific
background, 565 pp. Chapman & Hall, United Kingdom, Kluwer Academic Publishers, Hingham,
MA. USA. ISBN 0412 80810 2

Stranddorff, H., L.Hoffmann, A.Schmidt, 2001: Normalization and weighting- update of selected
impact categories. Environmental report from the Danish Environmental Protection Agency.
Copenhagen

"La pollution des eaux - Que sais-je? N 983", 1994

Institut Francais de I’'Environnement, 1999. Chiffres cles

Centre d’Etude et de Recherche sur I’'Energie - France

Observatoire de I'énerdi=, 1998. Bilan

Institut Francais de I'Environnement, 1998. From Centre Interprofessionnel Technique d’Etudes de
la Pollution Atmospherique

ADEME - ITOMA, 1998. Household waste

ADEME - ITOMA, 1998. Municipal Solid waste

Centre Interprofessionnel Technique d’Etudes de la Pollution Atmospherique, 1994. CORINAIR
Matsuhashi A., A.Terazono, Y.Moriguchi, 1998: Identification of Environmental Problem Area and
Safeguard Subjects for a Valuation Process in LCIA, Proceedings of The Third International

Conference on Ecobalance, Tsukuba, Japan

Gruebler A., (IIASA), K.Riahi (IlIASA), S. van Rooijen (ECN), S.Smith (NCAR), Global Emissions,
Harmonized Data, http://sres.ciesin.org/index.html

Intergovernmental Panel on Climate Change, 1996: Climate Change 1995 - The Science of Climate
Change



[56] Kawashima H., T.Kawanishi, C.Yasue, Y.Hayashi, 1997: Estimation of Real Nitrogen Load affecting
Environment generated from Food Production and Consumption Processes, J.JASS 13(2) pp.91-95

[57] Data compiled by Japanese Ministry of Health and Welfare, 1996. Ministry of Health and Welfare,
1996

YK 502.3:006.354 OKC 13.020.10; T58 OKCTY 0017
13.020.60

KntoueBble croBa: 3KONMOMMYECKUA MEHEKMEHT, >KWU3HEHHbIN LMKI npoaykuumn, HeratuBHble
BO34ENCTBUSA, U3MEPEHWS, AaHHbIE, OKpyXawLlaa cpena, NnapHMKOBbIE ra3bl, NpUMepbl

M.: CtaHgapTtuHdopm, 2015



