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1 PA3BPABOTAH depepasibHbIM rocyfapCTBeHHbIM aBTOHOMHbLIM y4ypexgeHnem «Hay4yHo-uccnepgosa-
TENbCKNIA MHCTUTYT «LLeHTp 9KONOrnM4Yeckoin NPOMbIWAEHHON NONUTUK» (PTAY «HUN «LLIOMM»)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusaumm TK 020 «KONOTMYECKNn MEHEKMEHT 1 3KO-
HOMWUKa»

3 YTBEPX/JEH W BBEJAEH B JEWNCTBWE Mpukasom dejepasbHOro areHTCTBa No TeXHNYECKOMyY pe-
ryMpoOBaHUK 1 METPOJIOrMKU OT 2 HosI6psa 2024 1. Ne 1598-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/eHbl B CTaTbe 26 ®defepanbHOro 3akoHa
0T 29 uiwoHa 2015 r. Ne 162-93 «O cTaHgapTusauum B Poccuiickon depepauyumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybnMkyeTcsa B eXerogHom (No coCTOAHUI0 Ha 1aHBapsa TeKywero
roga) nHpopmauymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NonpaBoK — B eXeMecsa4yHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYLULee yBeJoMNeHne byneT
ony6amMkoBaHO B 6amxalillem BbIMYyCKe €XeMeCa4YHOro uHgopmaumoHHOro ykasaTensa «HauumoHanbHble
CcTaHgapTbl». CooTBeTCTBYlOWAaa nHpopMmaumsa, yseoMneHne U TeKCThl pasMeLwalnTCcsa TaKxe B WH-
dhopMayMoHHO cucTemMe 06LENO NOMNb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCcKOMy perynmpoBaHunio U meTposiorun B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaummn», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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BBepgeHne

CornacHo LWWectomy oueHouyHomy goknagy (IPCC, 2021) MexnpaBUTENbCTBEHHON rpynnbl 3KCNepToB
no usmeHeHunto knumata (MIOUIK), He Bbi3blBae€T COMHeHWI TOT (hakT, YTO pas3orpeB aTtMocdiepbl, okeaHa
M cylwu npowusowen noj BUAHUEM yenoBeka. B TpeTbem oueHouyHoM poknage MUK (IPCC, 2001) 6bu1o
BBeJeHO 6a30Boe NOHATME ajanTtauun K U3MEHEeHUAM KaumaTa, COrjlacHO KOTOpoMy ajantaums — 370 npu-
cnoco6seHne NPUpPoOAHbIX N aHTPOMNOreHHbIX CUCTEM B OTBET Ha (hakTuyeckoe unn oxugaemoe Bo3jelicTBue
N3MEHEeHWIA KnumaTta uauM ero nocnencTBuii, KOTOpoe MO3BOJIAET CHU3UTbL Bpes WM Ucnonb3oBatb 6aaronpu-
ATHblE BO3MOXHOCTH.

OTmMeyaeMble B nocnefHue roabl macwTtabHble counanbHO-3KOHOMUYECKNE MOocCnefCcTBMA TeMmneparTyp-
HbIX N Bapnyecknux KOHTPACTOB, 3KCTPeMasibHbIX 0CaAKOB W HABOAHEHWI [0Ka3blBAOT PacTyLLyl YA3BMMOCTb
HaceneHus M 3KOHOMWKU BCEro Mupa K 3KCTpeMasibHbIM MNOrOAHO-KIMMAaTUYeCKUM BO34ENCTBUAM U, COOT-
BETCTBEHHO, aKTya/lbHOCTb U CTPATErnyeckyo 3Ha4YMMOCTb MJaHUPOBAHUA Mep No ajanTauun K U3MeHeHNAM
Knumara.

Pa3spaboTka n peanusaumsa onepatMBHbIX W AOTOCPOYHBLIX Mep MO ajantauun ABNAKTCA OAHUMWU U3
OCHOBHbIX 3ajay kaumMaTuyeckoin nonutukn Poccuiickoin ®epepauunmn, koTopas onpegeneHa Knumatnyeckoin
JOKTpuHoli Poccuiickoin ®epepauunmn, yTeepxaeHHon [1].

HacTosAwmii ctaHpgapT paspaboTaH B uensx peanusauumm HaumoHanbHOro naaHa agantauun mMeponpu-
ATUIA BTOPOro aTana ajantauuy K U3MeHeHWAM kaumata Ha nepuog o 2025 roga, yTBEPXAEHHOro [2], v Ha-
npas/fieH Ha onucaHne nogxoda K UaeHTUdUKaumm KnMMmaTnyecknx puckoB 1 paspaboTke agantalMoOHHbIX Me-
ponpuATUA, a Takke COAEPXWUT TUNOBble MEPONPUATUA NO afanTauumn K U3MEHEHUAM KaumaTa, XxapakTepHble
ANA anloMUHNEBON MPOMbILWIEHHOCTH.

B pamkax HacToAlWero ctaHjapra Takke paccmarpusalTca dU3nYeckne KnmMmaTuyeckme pucku.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

9KONIOTUMYECKNA MEHEOXMEHT

MeToaunyeckue pekomMeHgauuu no sonpocam agantauuu asItoMUHNEBOW NMPOMbIWJ/TIEHHOCTN
K U3AMEHEHUNAM K/InmMmata

Environmental management. Guidelines on adaptation to climate change in the aluminum industry

Jata BBegeHns — 2025—01—01

1 Ob6nactb NpUMeHeHus

MeToAnYeckne peKkoOMeHAauuy OMUCbIBADT MOAXOA K UAEHTU(UKALUU KIUMATUYECKUX PUCKOB U pas-
pa6oTke MeponpuaATUii No aganTauun K U3MEHEeHUsAM KAuMaTa NPUMEHUTENLHO K afIlOMUHUEBO NPOMbILLIEH-
HOCTW.

HacToswuii cTaHgapT MOXeT NPUMEHSTLCS Npu onpefeseHny afanTauuoHHbIX NOTpeGHoCcTen antoMu-
HWEBOW MPOMbILIEHHOCTH, a Takke pa3paboTke niaHa aganTauuy K U3MEHEHUsIM KauMaTta Kak KoprnopaTus-
HOro, Tak W 0TPac/ieBOro B cpepe NPOMbILWIEHHOT0 KOMMNAeKca U BHEWHel TOProBu.

2 HopMaTuBHbIE CCbI/IKU

B HacToswWweM cTaHgapTe UCMNO/b30BaHbl HOPMAaTUBHbLIE CCbINIKM Ha cnepylowmne ctaHgapTbl:

FOCT P NCO 14091 Apantauma K usMeHeHuam kKnnmata. PykoBogduimMe ykasaHus Nno oueHkKe yA3BUMO-
cTeld, BO3A4ENCTBUS U pucKka

FOCT P MCO 31000 MeHemXMeHT pucka. MNMpuHUMNbl 1 pyKOBOACTBO

MpumevyaHne — [py NOMb30BAHMN HACTOSILLMM CTAHLAPTOM Lie/Iecoo6pa3Ho NpoBepuUTb AelicTBUE CCbInou-
HbIX CTAHAAPTOB B MH(OPMALIMOHHOW CUCTEME OBLLETO MO/Mb30BaHUA — Ha OprUMaIbHOM caiiTe defepasbHOrO areHT-
CTBA MO TEXHUYECKOMY PErysiMpoBaHuio 1 METPO/IOMMM B CETU VIHTEPHET Win Mo exerogHoMy UH(DOPMAaLMOHHOMY ykas3a-
Teno «HauyoHaslbHble CTaHAapTbI», KOTOPbIA OnNy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKYLLEero rofa, W no Bbinyckam
€XEMEeCSYHOTO MHChOPMALMOHHOTO yKasaTens «HauvoHa/lbHble CTaHAapTbl» 3a TEKYLMIA rof, Ecnm 3aMeHeH CCbINOYHbII
CTaHAapT, Ha KOTopblii AaHa HeAaTUPOBaHHAsH CCbIKa, TO PEKOMEHAYETCS WUCMO/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOrO
CTaHJapTa C yYeTOM BCEeX BHECEHHbIX B JaHHYIO BEpCUto M3MeHeHMi. EC/M 3aMeHEeH CCbITOUHbINA CTaHAApT, Ha KOTOpbIi
[laHa AaTMpPOBaHHas! CCbifka, TO PEeKOMEHAYETCS MCMo/b30BaTh BEPCU0 3TOT0 CTaHAapTa C yKas3aHHbIM Bbille FOf0M YT-
BepXxaeHus (NpuHsATMs). Ecnm nocne yTBEPXAEHWS HACTOSILLETO CTaHAApTa B CCbUIOUHbLIA CTaHAAPT, HA KOTOPbIA AaHa
[aTpoBaHHasA CCblKa, BHECEHO M3MEHEHMWE, 3aTparuBaloLlee NosIoKeHVe, Ha KOTOPOoe AaHa CCbIIKa, TO 3TO MOJIOKEHVE
PEKOMEHAYeTCs NMPUMEHSATbL 6e3 yueTa [AaHHOTO M3MEHEHMUs. ECNM CCbINOYHbIA CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MosIo-
XeHVe, B KOTOPOM [laHa CCblIKa Ha HEro, PEKOMEHZYETCsI NMPUMEHSITb B YacTW, He 3aTparmBatoLLeil 3Ty CCblky.

3 TepMI/IHbI, onpeaeneHna n cokpalleHnAa
3.1 TepMuHbI N onpepeneHnsa

B HacTofAwem cTaHgapTe npuMmeHeHbl TepMuHbl no FTOCT P MCO 14091, a Takke cnegyroolime TepMUHbI
C COOTBETCTBYHOLWUMMN ONpefeneHnamm:

M3pgaHne odumumnanbHoe
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3.1.1

KNMMaTuyeckuin (KNnumatoobycnoBneHHbl) puck: CoBMecTHasi XapakTepuUcTuka BEpOATHOCTU
onacHbIX NPOSAB/EHWIA KNMMaTuyeckoro cakrtopa v ero Bo3gencTeusa (B Bmae spega wunm yuiepba) Ha 06b-
€KT 3TOro BO3[eiNCTBMA, KOTOpas BblpaxaeTcs B BeNMUMHe yuiep6a (B HaTypasibHOM U (M/11) CTOMMOCTHOM
BblpaXeHnn), xapakTepPHOro ANs NOBTOPSEMOCTM 3a[aHHbIX 3HAYEHUIN ONACHOTO KNMMaTUUYeCcKoro gakropa.

MpumeyaHne 1— OueHKka KMMATUYECKMX PUCKOB NPeAmnosiaraeT BbISBIEHUE ONACHbIX KIMMATUYECKUX hak-
TOPOB 151 06beKTa BO3AECTBMS, €ro NOABEPXKEHHOCTM 3TUM hakTopam U ysI3BUMOCTU K HUM. [laHHas oLeHKa BkIoua-
€T PETPOCNEKTUBHYIO OLEHKY pucka (Ha OCHOBE AaHHbIX 3a UCTEKLUMI BpeMEHHOW nepuog, npesbiwarowmin 10 net) [4].

[[3], myHKT 2.5]

3.1.2

KnMMaTmnyeckaa cuctema: Cucrema, B COCTaB KOTOPOI BK/IOYAKTCHA B3auMofeicTBylOWue Mexay
coboit atmocdepa, rugpocdepa, kpnocdepa, nutocdepa n 6uocgepa.
[[3], nyHkT 2.1]

3.1.3

KIMMaTUYECKN YA3BUMbIN OOBEKT: AHTPOMOreHHbIA 06BEKT WAN KOMMOHEHT MPUPOAHON CUCTEMBI,
(hYHKLMOHMpPOBAHME KOTOPOro 3aBUCUT OT (DAKTOPOB KnumMaTta v KOTOpbli o6nafgaeT orpaHMyYeHHol cnoco6-
HOCTbI0 afanTMpoBaTbCA K BO3AENCTBUIO 3TUX (DAKTOPOB.

[[4], nyHkT 2.1]

3.1.4

KnumMmatmyecknin doaktop (dpaktop kaumarta): NapameTp kaumatmyeckol cuctembl (3.1.5), MeHs0-
WNAca nof BO34ENWCTBMEM BHYTPEHHEN AMHAMWKW KAMMAaTUYECKOW CUCTEeMbl U (Maun) B CUy BO3AENCTBUMIA
Ha 3Ty cucTeMy BHelWwHux pakTopoB (kosiebaHnsi COTHEYHON pajnaunn, N3MeHeHne XMMUYeckoro coctaBa
atmocdepbl, N3MEHEHNE pagnaLMOHHbIX CBOWNCTB NOBEPXHOCTU U T. 4.).

[[3], myHKT 2.2]

3.15

06beKT BO3AeCcTBMA: KOMMNOHEHT aHTPOMOreHHOW WAW MPUPOAHON CUCTEMBbI, (PYHKLMOHMPOBaHME
KOTOpPOro 3aBUCUT OT (hakTopa (hakTopoB) Kaumara.
[[3], nyHkT 2.4]

3.1.6

noaBepXeHHOCTb: CTeneHb BAWSAHUSA Ha 0O6BbEKT BO34ENCTBUA OMacHOro AnA atoro obbekra knvma-
Tnyeckoro chakropa.
[[3], nyHKT 2.6]

3.1.7

noporoBoe (KpUTMyeckoe) 3HayeHue: 3HAYEeHUe WHTEHCMBHOCTU W (MNK) NPOAO/HKUTENBbHOCTMN BO3-
[eNCcTBUS KnMmaTuyecknx pakTtopoB M UX coyeTaHue, NpeBblleHWe KOTOPOro npuBegeTt K noTepe pabo-
TOCNOCOGHOCTU NMGO NUKBUAAUUM 06BbEKTA BO3AENCTBUS, KOTOPOE OMNPeAesnsieTcs C yyeToM crneuutuku
OCYLLECTBNAEMON AeATeNbHOCTM U HaAEeXHOCTU UCNOJIb3YyEMbIX COOPYXEHUA 1 060pyA0BaHUS.

[[8], myHKT 2.7]

3.1.8

cyb6beKkT agantaunmn: depepasbHblil opraH UCNOMHUTENIbHOW BAACTU, OpraH UCNOJSTHUTENbHON BNacTy
cyb6bekta Poccuiickoli ®epepaunn nnm opraHusayms, KOTopble NPUHUMAKT Mepbl Mo aganTauun K u3MeHe-
HUAM KAMMaTa B OTHOWEHUM 0GbEKTOB BO3AENCTBUSA, HAXOA4SAWMXCA B UX BegeHUn (CO6CTBEHHOCTHM).

[[3], nyHkT 2.8]
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3.1.9

YySA3BMMOCTb: CK/NOHHOCTb WM MPeApPacnoiOXEeHHOCTb K He61aronpuaTHOMY BO34EMCTBUIO, BKIOYAs
YYBCTBUTENILHOCTb WU/W BOCMPUMMUYNBOCTb K yLep6by 1 orpaHMUYeHHY CNOCO6HOCTbL afanTupoBaTbCA.

[[3], nyHKT 2.3]

3.2 CokpaweHunsa

B HacTosiLleM cTaHfapTe NPUMEHEHbI CMefyloUMe CoKpaleHUs:

FASC — ruapoakkymynupyrouiaa 3/1eKTpocTaHuns;

2C — rmAaposanekTpocTaHums,

KYO — kaumaTtunyeckn ysi3BUMbIi 0ObEKT;

N3N — Bo3aywHas NMHUA 3nekTponepesayn;

o4 — onacHoe npupoaHoe (rmgpomMeTeoposiorMvyeckoe) sBneHune;

MJAC — nnaH no NMKBMAALUN aBapUiHbIX CUTyaLuid;
C®0O — Cubupckuit degepanbHblii OKpYr;

T3C — TennoanekTpocTaHuusa.

4 O6uwme NonoxXeHus

Bonpocbl agantauum K M3MEHEHWSAM KnvMMaTta B NMepByH ouvyepefb UMEKT pPerMoHanbHyH HanpaB/ieH-
HOCTb (Tak Kak MMEeHHO reorpaguyeckoe nosoXeHne pernoHoB Poccum xapakTepusyeTcs COOTBETCTBYOLWMUMN
NOroAHO-KIMMaTUYECKUMU BO3AENCTBUSAMM), HO TAKXKE OHU BaXKHbl U 418 oTpacieli NPOMbILWIEHHOCTH, TakK Kak
COOTBETCTBYIOLLME KIMMATUYECKME PUCKM MOTYT OKas3aTb CyL,eCTBEHHOe BO34elicTBMEe Ha pe3ynbTaTl npous-
BOACTBEHHOW AeATEe/IbHOCTH.

B HacTosWeM cTaHfgapTe nokasaHbl BO3MOXHbIE (DU3NYECKNE KTMMATUUYECKUX PUCKN, XapaKTepHble A
antoMUHNEBOWN NPOMbILLIEHHOCTW, B paMKax Npou3BOACTBEHHOIO Mnpouecca, a Takke COOTBETCTByHLWMe Me-
ponpuaTna No agantauuy K U3BMEHEHUAM KnumaTta, HanpaB/ieHHble Ha CoKpalleHWe YCTaHOBJ/IEHHbIX KauMa-
TUYECKNX PUCKOB.

Mpu BbIABNEHUW KNMMATMYECKMX (DAKTOPOB, OKa3blBalLWWX HeraTMBHOE B/NAHUE Ha NPOW3BOLCTBEH-
HbIi Npouecc, peKoMeHAyeTCA y4yuTbiBaTb 4acTOTYy MOBTOPEHWS, BEPOATHOCTb BO3HWKHOBEHUS W WHTEHCUB-
HOCTb (amMnanTyay) NPUPOAHbLIX ABMNEHWUIA.

CornacHo pekomeHgaumam MI3UK, dmnsnyecknini puck cnegyeTt paccmaTpmBaTb Kak KOMOUHaUM0 Tpex
KOMMOHEHTOB: BO3AelicTBMe (UM yrpo3a), MOABEPXEHHOCTb W YsA3BMMOCTb. [lof Bo3gelicTBnem (knumarto-
reHHas yrposa) NoHMMaeTcs BO3MOXHas MOBTOPAEMOCTb M MHTEHCUMBHOCTb B OGyayuiem nepuoge CoO6bITUA 1
NpoLEeCCOB, BbI3BAHHbIX W3MEHEHMEM KuMmaTa, KOTOpble MOryT MMeTb HeraTMBHble NOCNeACTBUA ANA No4-
BEPXEHHbIX YSA3BUMbIX 006beKTOB. o4 NOABEPXKEHHOCTbID MOHMMAETCSA CTENEeHb BAUSHUA Ha 00bEKT BO3Aeil-
CTBMSI ONaCHOro A5 3TOro o6bekTa knMmartnyeckoro gakrtopa (cM. 3.1.6). YA3BMMOCTb NpeacTaBnseT coboi
BHYTPEHHEEe CBOWCTBO MOABEPXEHHbIX 0O6BHEKTOB OblTb YYBCTBUTESIbHLIMW K HETATUBHbIM BO34ENCTBUAM W3-
MeHeHusa knumata (cm. 3.1.9).

B HacToflleM cTaHAapTe B kauyecTBe 06bekTa BO34ElCTBUA PaCCMOTPEHbI KIMMaTUYECKU YSA3BUMbIE
06beKTbl a/IloOMUHUEBOW NPOMbILLAEHHOCTU, UAEHTUMULMPOBAHHbIE C YYETOM BO3MOXHOIO BO3AeiCTBUA Ku-
MaTuyecknx pakTopoB B pamkax OCHOBHbIX U BCOMOraTeibHbIX NPOLECCOB NPON3BOACTBA, a TaKXKe OTHeCeH-
Hble K COOTBETCTBYHL MM KaTeropnam/nogkateropmsim 06 beKTOB B COOTBETCTBUN C MeTOANYECKMMU PEKOMEH-
JaunamMn no oueHke BO3MOXHOIO yuep6a OT BO3LENCTBUA KAUMATUYECKUX PUCKOB, B T. Y. peKOMeHgauunamu
no )OpMMPOBAHUIO NEPEYHA KIMMATUYECKN YA3BUMbIX 06BHEKTOB B OTpacnisfx 3KOHOMWKKU, B cybbekTax Poc-
cuiickon depepauvum [4].

HeraTuBHOe BO34eiCTBME KNMMaTa Ha YesioBeyeckme pecypcbl He paccmaTpuBaeTCs B paMKax HacTos-
wero ctaHgapra.

leorpadusa antoMMHUEBOI MPOMBbILIEHHOCTU B cOOTBETCTBUM C [5]—[7] oxBaTbiBaeT CeBepo-3anaHblii
depepanbHbin okpyr, KOXHbIA degepanbHblii okKpyr, Cnonpckuii degepasnbHblit OKpyr, Ypanbckuii degepanb-
HbIi OKPYT.
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[Na OueHKM KNMMaTU4yeCcKnx PUCKOB KOHKPETHOro Npeanpuatusa pekoMeHAyeTCcs UCMOoNb30BaTb pesy/lb-
TaTbl aHanMsa MHoOpMauum 06 U3MEHEHUAX KaMmMaTa M UX NOCAeACTBMSAX Ha Tepputopun (B pPermoHe) npu-
CYTCTBUA NPefnpusaTus ajlloMUHNEBON NPOMBbILIEHHOCTU WU/MNN NPeanpuaTusa no Ao6blYe Cbipbs.

AHann3 puckoB pekOMeHAyeTCA HauyMHaTb C OLEHKVM NMpou3owefwmnx U3MEeHeHW kanumaTta no cpasHe-
HWIO C TEM BpPeMEHEeM, Korga KnmMmaTuyeckn ya3BUMbI 06beKT MPOMbILWIEHHOCTU NPOEKTMpOoBasics, Tak Kak
OTAe/IbHble KNMMaTuyeckne napameTpbl, KOTOPble yUMTbIBA/IUCb MPU MPOEKTUPOBAHWUU, MOTYT ObiTb yXe He
aKTyasibHbl (BbIXOANTb 3@ NPUHATbIE TPaHULbl BAPUATUBHOCTH).

MpeacTaBfieHHble B HACTOALWEM CTaHAapTe rnepeyeHb KIMMaTUYyecku yA3BUMbIX 06beKkToB (Tabnuua 3)
M nepeyeHb Mep Mo ajantauun K nameHeHumam knumarta (Tabnuua 5) HOCAT pekoMeHAaTeslbHbI XxapakTep u
MOryT OblTb B3ATbl 32 OCHOBY W AOMNOJIHEHbI NPeANPUATUAMU antOMUHWEBON NPOMbILLIEHHOCTM NpU paspa-
60TKe MeponpuATuiA Mo afantaunumn K UsSMeHeHUAM KaMMmarta, HanpaB/ieHHbIX Ha COKpalleHne YyCTaHOBJ/IEHHbIX
UMU KIUMAaTUYECKMX PUCKOB MO OTHOLUEHUIO K COOTBETCTBYIOLWMUM KIMMATUYECKN YA3BUMbBIM O6bekTam npo-
MbILLIEHHOCTH.

MeponpuaTtua no agantaunn K USMEHEHUAM KivMara, nNpuesefeHHble B Tabnmue 5 HacTosLlwero ctaHgap-
Ta, cogepxar Hauiy4ywme [OCTYMNHble TEXHOMOTMM B COOTBETCTBUU C UHDOPMaLNOHHO-TEXHUYECKUM crpa-
BOYHUKOM MO HauIyylwum AOCTYNnHbIM TexHonorusam UTC 23—2017 «[jobblya u oboraweHne pyn UBETHbIX
MeTassioB».

5 lMpouecc nponsBoacTBa ayltOMUHUA

Mpon3BOACTBO aflOMUHWA AEMUTCS Ha TPU OCHOBHbLIX 3Tana: Ao6blya anwMuHuiicogepxallei pyabl,
nepepaboTka ee B [JIMHO3EM — OKCWJ, afllOMUHWS U1, HAKOHEL, MOJyYeHNEe YUCTOro MeTasna ¢ UCMo/b30BaHu-
eM npouecca 3/1eKTponmM3a — pacnaja okcuaa ajsloMUHUS Ha COCTaBHblE YacTu Noj BO3AelicTBUEM 3/1eKTpU-
Ueckoro Toka. YnpouieHHas 6/10K-cXxeMa Npov3BOACTBA NEPBUYHOrO ajlOMUHUA MOMYYEHUS a/IlOMUHUS npea-
cTaB/sieHa Ha pucyHke 1. Mogpo6HO Npouecc NPoM3BOACTBA a/lOMUHUS onucaH B [6].

PucyHok 1 — Cxema nosyyeHus asitoMUHUA

B Mupe cyuiecTBylOT HECKOJ/IbKO BMAOB a/lOMUHUEBbLIX pyA. Ans npousBoAcTBa rMHO3emMa npenmyle-
CTBEHHO MCMNOMb3YKT 60KCUTBI U HedenuHbl. BOKCMTbI — 3TO ropHas nopoga, cocTosiwas B OCHOBHOM W3
oKcuaa antoMuUHUA C NPUMECHI0 APYTnX MUHepasioB. BOKCUT cuMTaeTcs KkayeCTBEHHbIM, €C/IM OH COLEPXUT OT
40 % po 60 % un BblWe okcuga antoMuHunsA. HedenuHbl B Nnpupoge BCTpedvaroTcs B BUAE anatuTo-HedesInHo-
BbIX Nopoyg (anatut — maTtepuan 13 rpynnbl GOoCOPHOKMCBIX CONEN Kanbums).

[Job6blyua GOKCMTOB 4acTo BeAETCA OTKPbITbIM CMOCOO60M — ChNeuuanbHOW TEXHUKON pyay «Ccpe3arT»
CNoli 3a C/I0EM C NOBEPXHOCTM 3eM/IM U TPAHCNOPTMPYIOT A5 AafibHelwein nepepaboTkn, HO ecnm antomMmu-
HueBasa pyfa 3aneraeT ovyeHb rnyboko, To Ana ee A06bIYM NPUXOAUTCA CTPOUTL WaxTbl. Jo6blvya anaTuTo-He-
hennHOBLIX Py OCYLLECTBAAETCA MNPOMbILWIIEHHBIM NOA3EMHbLIM WM OTKPbITbIM CMOCO6GOM.

Cnoco6bl Npon3BOACTBA IMIMHO3EMA U3 pa3/IMyHbIX BUAOB Cbipbs (MMHEpPaNoB), coAepXallero aatomu-
HWiA, OCHOBaHbl Ha MOAYYEHUN aMtOMUHATHLIX PAcTBOPOB W MX CBOMCTBE CaMOMPOU3BONIbLHO pasnaratbCs npu
CHWXEHUN TemnepaTtypbl U KOHLEHTPaLUN Ha TMAPOKCUA afloMUHUA U Wenoyb. MNpokanueBas rmapokcus anto-
MWUHUA Npu Temnepartype 1000 °C— 1200 °C, nony4yatroT rnmHosem [8].

4
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PacnpocTpaHeHHOl NPOMBbILI/IEHHOM TEXHOJ/IOTMEN MONYYEHUSA TIMHO3EMa ABMAETCHA LWEeN0YHON Tnapo-
XumMmnyecknin metogn baepa. Okcupg antoMUHKUS NpyY UCMONb30BaHUU Takoro MeTofa fob6biBaeTcs M3 GOKCUTOB
BbICLUMX COPTOB NYTEM pas3/ioxeHus (rmaponnsa) LWenovyHo-a/loMUHATHbIX PacTBOPOB MNPWU BbICOKUX TeMMe-
paTypax C nocsiegylolwmmMm BblAeNEeHNEM TMAPOKCUAA antomMuHusA. B pesynbTaTe M3 MOJIy4YEHHOTO pacTBopa
ocaxJaeTcs KOHEYHbI NpPOAYKT, KOTOPbI nocne nNpoMbIBKA, UIbTPOBAHUSA, KalbUMHALWMM U NPOKaNNBaHUS
npespawjaeTcs B 6€3BOAHbIN rMHO3eM [6], [8].

TexHosorna nNpov3BOACTBa [IMHO3eMa METOAO0M CrnekaHWs BK/HOYaeT BbIMOJSIHEHME CMeKaHus pyabl B
neyax A0 NOSB/IEHUA TBEpPAOro antMuHaTa. [onyyeHHbIA anloMUHAT BbllWenadynBaeTcs C MCNO/Ib30BaHUEM
copfa-Weno4YyHoro o60poTHOro0 pacTeopa. PacTBop anomuHata pasfnaraetcsa ¢ NpMMeHeHWeM guokcupa yrrne-
poda ANA MOyYeHUs rugpokcmaa antoMuHus. Cyxas wenodyHas TEXHOMOMMSA NOJyyYeHus rnnHolema (cneka-
HMEe) NO3BOMSAET BblAENATb [MIMHO3EM M3 HU3KOCOPTHLIX BOKCUTOB, He(hennHOB 1 anyHUTOBbLIX pya [6], [8].

Mpu nonyyeHun rnnHolema (okcmpa antoMuHusa, A120 3) ocTalTcAa NMOCTOPOHHWUE COEAVMHEHUA 3/TIEMEH-
TOB, BXOASlLMe B COCTaB a/IlOMUHUACOAEPXKALLEN pyAbl, KOTOpble OTAENATCA M 06pa3yloT wnam (KpacHbli
wnaml) s 6okcnToB/HEPENNHOBLIV WNamM2) n3 HedpennmHoB). KpacHblil n HeeNnMHOBLIM WiaMbl CKNagupyT
Ha TWaTeNbHO N30/IMPOBAHHbIX TEPPUTOPUAX — LIIAMOBbLIX MONAX ( UAW WaMOXPaHuInLLax).

[na npouecca anekTposnsa antoMUHUS TPebyeTCcs OTpOMHOE KOSIMYECTBO 3/1eKTPO3Heprum (B npegenax
13 000— 16 000 kBT Ha TOHHY antOMuHUA [8]), NO3TOMY BaXHO UCMNO/b30BaTb BO30OHOBASEMbIE U HE 3arpss-
HAKOLLME OKPYXatllLly cpefy MCTOYHWKM 3TOW 3Hepruu. Yauwe Bcero gss 3TOr0 UCMNONb3YTCA FMApO3anek-
TpoCTaHUMM — OHM 06NafatT AOCTAaTOYHON MOLHOCTbIO U HE UMEKT BbIGPOCOB B atmocdiepy. Hanpumep, B
Poccniickoli depgepaunn 6onee 95 % antoMUHMEBLIX MOLWHOCTE o6ecnedeHbl rmgporeHepaunein [7].

DNeKTponm3epbl coefnHeHbl NocneoBaTe/lbHO U 06pa3yloT Ceputo 31eKTPONM3epoB. MOCTOSHHbIN TOK
nojaeTcs C aHOA0B Yepes 3/IEKTPOIUT M C/IOK MeTansia Ha katof, a 3aTeM — M0 KOMMAEeKTYy NPOBOAHWKOB Ha
cnepyrwmnii anekTponunsep.

Xugkuii anloMrHUii ocefaeT Ha kKatoge anekTponusepa. PacnnaBnieHHbll mMeTann nepuogmyeckun us-
B/IeKAeTCHA M3 3/IeKTPO/IN3EPOB CrneLKoBlIaMy 1 nepefaeTcsa B IMTeHOe oTAeNneHne 4715 NoayvyeHus ToBap-
HOM MpoAyKuuun.

B HacToAwMXx MeTooMYeCcKUX peKOMeHAauuaX Npu BbISBAEHUW KNMMAaTUYECKUX PUCKOB MCNOMb30BaH
noAxof, OCHOBaHHbI Ha BblAeneHWM NPOVM3BOACTBEHHbIX NMPOLECCOB U MAEHTUMKALMN KTUMATUYECKN YA3-
BUMbIX O6BEKTOB M COOTBETCTBYHLUX KIMMATUUYECKUX PUCK-(DAKTOPOB Ha KaXAOM NpPOW3BOACTBEHHOM MNpPO-
uecce.

OCHOBHble MPOM3BOACTBEHHbIE MPOLECCH B a/llOMUHMEBON MNPOMbILWIEHHOCTM C y4yeTOM pucyHka 1
npeAcTaB/ieHbl HAa PUCYHKe 2.

PucyHok 2 — OCHOBHble MPOU3BOACTBEHHbIE MPOLLECChI B aItOMUHNEBOVA NPOMbILLNEHHOCTN

1) KpacHblii Wwiam — 370 ryctas macca KpacHO-Gyporo LBeTa, COCTOosILas U3 COEAVHEHW A KPEMHYS, Xesesa, ThTa-
Ha 1 ApYyrux 3neMeHToB. KpacHble Wnambl Noc/e BbllLenauvMBaHus GOKCUTOB cnoco6omM Baiiepa 06bIUHO CKIaaupyoT Ha
LU/TaMOBbIX MOSAX BO/M3K FIMHO3EMHbIX 3aBOOB [7].

2) HedhbenuHoBebIi 1 6eNUTOBLINA Liiam (Mocsie OTMbIBKM) SIBMIIETCS OTXOAOM MPOU3BOACTBA [/IMHO3EMA U3 He-
thenmHoB. TexHosormeldi KOMNIEKCHOW NepepaboTkm HedeIMHOBOIO Chipbsi NMPefyCMaTpUBAETCsl €r0 UCMO/b30BaHNE Kak
OCHOBHOTO KOMMOHEHTA LUMXTbI A/151 MPOM3BOACTBA LIEMEHTHOIO K/IMHKEPA, YTO CYLLECTBEHHO COKpallaeT ce6ecToMMocTb
He TOJIbKO [/IMHO3eMa, HO U LieMeHTa [6].



FOCT P 71770—2024

ConyTcTByloLULME NPOLECCHI NpeAcTaB/eHbl Ha pUCYHke 3.

T - ~ merinr : == — A

Mpon3BoACTBO 3/1ekTpo3Heprmn (T3L, M3AC)

Mepegaya anekTposHeprnm (MPOLECCHI 3/1EKTPOCETEBOI KOMMAHNM)

\

PucyHok 3 — ConyTcTBytoLMe NPoLecchl B a/ItOMUHWEBO NPOMbILLIIEHHOCTH

6 Knmmatudeckue pakTopsbl

MorogHo-kAMMaTnyeckas 3aBMCMMOCTb NPOU3BOACTBA allOMUHUA B NMEPBYI0 oYepenb onpenensaertcs He-
nocpeACcTBEHHLIM BO34ECTBUEM NOTrOAHbIX YCNOBUIA Ha pasnMyHble 3Tanbl MPOM3BOACTBEHHOrO npouecca [9].

HanmeHee ys3BMMO NPOM3BOACTBO B 3aKPbITbIX NOMELLEHNAX (OCHOBHbIE Mepefesibl Npou3BoACTBa ru-
HOo3eMma, 3N1EeKTPOaIM3 1 NfaBka aNtloMUHUSA, 400bl4a GOKCMTOB LWAXTHLIM cNocobom u T. 4.).

Hanb6onee ya3BMMbl NPOU3BOACTBA Ha OTKPbITOM BO3Ayxe — A06bl4a GOKCUTOB OTKPbITbIM CMOCOO0M,
XpaHeHue wnama v OTX0L0B, TPAHCNOPTHbIE NMEPEBO3KN U T. 4.

Mpon3BOACTBO aNtOMUHUA ABNAETCH HENpepbiBHbIM MPOLECCOoM, A/ KOTOPOro BaxHo 6ecnepeboitHoe
3HeprocHabXeHne — ANUTENbHbIV Nepeboli B 3N1eKTPOCHAGXEHUN NPUBELET K «3aMOpPaXnBaHUO» 3/1€KTPO-
NN3HbIX BaHH [9]. MoaTomy 06bekTbl 6ecnepeboinHOro aHeprocHabxeHus, NnogBepXeHHble BO34eliCTBUIO onac-
HbIX NPUPOAHbLIX (TMAPOMETEOPOIOTNYECKMX) ABNEHUN, TaKKe HAX04ATCA B 30HE NOBLILEHHOIO pucka.

Mpn onpepeneHnn KMMaTMyeckmx PakTopoB, OKasbiBalLWNX BO3AEiCTBME HA NPOM3BOACTBEHHbI MpoO-
Luecc, pekoMeHayeTCcs yunTbiBaTb TUNOBOM NepeyYeHb U KPUTEPUU ONaCHbIX METEOPOsI0rMYeCcknx aBfeHnin M-
apometueHTpa Poccuunl). Mpumepbl NOpOroBbix 3HaYyeHnii OA, onacHbIX A9 NPOU3BOACTBEHHOrO npouecca,
npueBegeHsl B Tabnuue 1

Ta6nuya 1— MNprmepsbl NOPOrOBbLIX 3HAYEHUI ONACHBLIX NPUPOAHBIX (TMAPOMETEOPOIOTMYECKX) ABIEHNIA

HanmeHoBaHne OA

OueHb CUbHbIN BETEP

YparaHHblii BeTep (yparaH)

LLksan

Cmepu

CWnbHbIA NWBEHb

OueHb CWUMbHLIA AOXAb  (OYeHb
CUJIbHBIA A0XAb CO CHErOM, OY€Hb
CWMbHBLIA  MOKPbIA  CHEF, OYeHb
CWJIbHBIA CHET C AoXAEM)

OueHb CUMbHBIN cHer

XapakTepucTukn v Kputepumn unu onpegenenme Os

BeTep npu AOCTWMKEHWM CKOPOCTU MpW NopbiBax He MeHee 25 m/c, wn cpegHei
CKOpPOCTN He MeHee 20 M/C; Ha NOGepexbaX MOpPei U B FOpHbIX palioHax 35 m/c
Wnn cpepHeit ckopoctn He meHee 30 m/c

BeTep npu gocTtmxeHun ckopoctn 33 Mm/c 1 6onee

Peskoe kpaTkoBpeMeHHOe (B TeYEeHWE HECKOSIbKMX MUHYT, HO HEe MeHee 1 MUH)
ycuneHme BeTpa go 25 m/c 1 6onee

CuvibHbIA MasioMaclUTabHbIA BUXPb B BUAE CTOM6A UM BOPOHKM, HanpPaBfEHHbIN
0T 06naka K nogctunatoweli NOBEPXHOCTU

CW/bHbIN NMBHEBBI AOXAb C KOSIMYECTBOM BbINaBLUMX O0CaKOB He MeHee 30 MM
3a nepvog He 6onee 14

BbinasLumii 4OXAb, NMMBHEBLIA AOXAb, AOX4b CO CHETOM, MOKPbIA CHEr C Ko/nye-
CTBOM He MeHee 50 MM, B IMBHEONACHbIX (CeneonacHbIX) ropHbIX palioHax — He
MeHee 30 MM 3a nepuog, BpeMeHu He 6ornee 12 4

BbinaBlumii CHer, IMBHEBbI CHEr C KOMMYECTBOM He MeHee 20 MM 3a Nepuvof,
BpemMeHu He 6onee 12 4

1) https://meteoinfo.ru/hazards-definitions.
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OkoHuyaHve Tabnuupl 1

HanmeHoBaHne OA XapaxkTepucTuku u kputepuu nnm onpegenexve OA
Mpofo/mKUTENbHbBIA CUMbHBIIA Joxab ¢ KOopoTKuMU nepepbiBamy (He 6osniee 1 4) C KONMYECTBOM OCaKOB He
00XAOb MeHee 100 mm (B JINBHEOMNACHbIX pa|7|0Hax C KOo/m4yecTtBOM OCalKOB He MeHee

60 MM) 3a nepuof, BpemeHn 6onee 12 4y, HO MeHee 48 u, unn 120 MM 3a nepuos,
BpemeHun 6onee 2 cyT

KpynHbiii rpag, Mpag amameTpom 20 MM 1 6osniee

CwunbHasa meTenb MepeHoC cHera ¢ noAcTunaroLeli NOBEPXHOCTM (Y4acTO COMPOBOXAAEMbI Bbina-
JEeHMEeM cHera 13 061akoB) CU/bHLIM (CO cpefHeli CKOPOCTbi0 He MeHee 15 m/c)
BETPOM M C METEOPOJIOTMYECKON Aa/IbHOCTHI0 BUAMMOCTM He 6onee 500 M npo-
[OMKUTENBHOCTBIO HE MeHee 12 Y

CunbHOe rononesHo-u3Mopose- JrameTp OT/I0XEHUs Ha NPOBOAAX:

BOE OT/I0XeHWe rononega — AnameTpomMm He meHee 20 MM,
C/TIOXHOIO OT/IOXKEHUS UMM MOKPOTO (3aMep3atoLLero) CHera — anameTpoM He me-
Hee 35 mm;

M3MOpPO3N — AMaMeTpP OT/IOKEHUSI He MeHee 50 MM

CWnbHbIi MOpO3 B nepuog, ¢ HosIGPS MO MapT 3HAYeHVe MUHUMa/IbHOW TemnepaTypbl Bo3dyxa
[lOCTVraeT yCTaHOB/IEHHOrO AJ11 [AaHHON TEPPUTOPWUU OMACHOTO 3HAYEHWUs Wan
HWXe ero

MprMepbl NOPOroBbIX 3HAYeHW MO TemnepaType BO34yxa, a Takke UHdopMauusa no rpagy v rpose B
cooTBeTCcTBUM C [10] npuBeneHbl B Tabnuue 2.

Ta6nuuya 2— lMNpyMepbl NOPOroBbIX 3HAYEHUI KMMATMYECKX (DAaKTOPOB (TeMnepaTypbl, rpo3a, rpag)

Mokasartesib KMMaTn4eckoro anKTopa KpVITVIHECKI/Ie 3HavyeHua nokasartensda U nocneacTeua Ana X035ACTBEHHON AeATeNbHOCTH
Temnepatypa Huxe -25 °C Monomka aBTOMOGWAENR, AedopMauma MEeTaI/IMUYECKUX KOHCTPYKUMIA unm pas-
pbIB TPY6
YacTble nepexonpl Yepes 0 °C CHMXEHME CLEMHbIX KayecTB AOPOXHOro MOKPbITMS, ObICTPOE CTapeHue 1 pas-

pylleHVe matepuasnos

Temnepatypa 6onee +30 °C N3mMeHeHns HaTshXeHUs NPOBOAOB, HArpeB reHepaTopoB, 06pa3oBaHMEe HEpOB-
HOCTell Ha poporax, casur achanbta. MNepenagbl Ha 10 °C n 6onee: 6bICTpoe
cTapeHve u paspyLueHne (KOppo3us) MaTepuasioB 1 KOHCTPYKLWiA

po3bl 1060l MHTEHCUBHOCTU MaccoBblil BbIXOA4, M3 CTPOs TpaHCCHOPMATOPHbLIX MOACTaHUWIA, HefoOoTnyCK
3/1eKTPO3HEPTUM NOTPEBUTENSAM, NOBPEXAEHUS NIEKTPUYECKUNX CUCTEM

pas NGO UHTEHCUBHOCTY HaHeceHue yuiepba cenbCKOX03sICTBEHHBIM PACTEHNSIM, aBTOTPAHCMOPTY, XW-
NbIM 0GbEKTaM, HaCENEHUIO

C yyeToMm aHanusa nHhopmaly 0 NPOM3BOACTBEHHbIX NpoLeccax B aloMUHNEBON NPOMBbILEHHOCTH,
a Takke BO3MOXHbIX ONACHbIX METEOopPONOrnyecknx fABaeHuax (cm. tabnuuy 1) n knuMmatTnyecknx gpakropax
(cm. Tabnuuy 2) cdhopMMpoBaH NPUMEPHbIV NEepeyYeHb KIMMaTUYeCKN YSI3BUMbIX 06BLEKTOB (B paMkax COOT-
BETCTBYIOLLErO NPOM3BOACTBEHHOIO NpoLecca) ¢ ykasaHnemM BO3MOXHbIX HeraTuBHbIX NocneAcTBuii (knmMmaTu-
YeCKMX PUCKOB) ANA NMPOM3BOACTBEHHOrO npouecca (cMm. Tabnuuy 3).



FOCT P 71770—2024

Ta6nuuya 3 — lMNepeyeHb KIMMATUYECKU YSI3BUMbIX OGBEKTOB U 060PYA0BaHUS (B pamMKax COOTBETCTBYIOLLENO Mpou3-
BOACTBEHHOTO NPOLIECCa) a/IlOMVHUEBOI MPOMBILL/IEHHOCTH C YKa3aHWEM BO3MOXHbIX K/IMMATUYECKUX PUCKOB

Knumatnueckuii haktop

[o6biua cbipbs

OueHb CU/bHBI [0XAb; [OXAb CO

CHerom

[Mpon3BoAcTBO MMHO3eMa

CunbHble (aHOMasIbHbIE) OCadKM B
BUAE CHera Win [OXAs; CUMbHBbIA

BeTep

lFonones v rononeavua; MOKpbIi

CHer

CWnbHbIA MOPO3

[NoBbilWeHne
TemnepaTypsbl

cpeaHerogoBoi

KnumaTtunueckn ya3sumblii
06beKT (B pamkax
NMPON3BOACTBEHHOIO
npouvecca)

Kapbepbl/WwaxTbl, rge npo-
BOAUTCA A06bIYa CbIpbS

O6beKTbl  pasmeLleHuns
OTXOZ0B OT NPOM3BOACTBA
rnHosemMa  (LW/amoBble
nons/wnamoxpaHunumia/
XBOCTOXPaHWUINLLA)

Mpyobl —  HakonuTenw
CTOYHBIX BOf

COOpYXeHUs1 MO OUNCTKE
CTOYHBIX BOZ,

3paHnst (NPOU3BOACTBEH-
Hble Uexa) npeanpusTuii
Mo Npou3BOACTBY a/OMU-
HUSE  @/IlOMUHWEBOI  MpoO-
MbILL/IEHHOCTY

OTKpbITasds  NPOMbILL/IEH-
Hasa nsowaaxa

Bogonposogapl; Tpy6onpo-
BOAbI

3HeproTpaHcnopTHoe Cco-
obLeHne  (rasonpoBogpl,
JIVHWM TEenno- W 3M1eKTPo-
nepegauv)

BO3MOXHble HeraTuBHble MoCneACcTBus (PUCK)
[7151 NPOM3BOACTBEHHOTO MpoLecca

MopTonneHne KapbepoB/LWaxT.

Peanuzauus pucka, CBA3aHHOTO C MOATOM/IEHNEM
KapbepoB/lWaxT, MOXeT MpMBECTU K OCTaHOBKE
NPOV3BOACTBEHHOTO MpOLEecca B CBSI3W C 3aTOM/IEHNEM
y4acTKOB NPOV3BOACTBA, Pa3MbITUEM TpyHTa

MepenosiHeHWe YpOBHSI  WjamMa Ha  06bekTax
pa3smMeLleHns OTXOA40B OT MPOM3BOACTBA [/IMHO3EMA
W 3arpssHeHne TPyHTOBbIX BOA. Puck npopbiBa
orpaxgarollen pgambbl Ha 006bEeKTax pasmeLleHus
OTXO0B OT MPOW3BOACTBA [/IMHO3EMA M NonajaHus
WwiamMa B OKpyxawlyio cpefy (rpyHTOBble BOZbI,
noysy). CunibHOe 3anblfieHWe Ha LUIaMOBbIX MOSSX,
KOTOpOe npuBedeT K MPEBLILEHNIO KOHLEHTpaumn
3arpsi3HSAOLWMX BELLECTB B BO34yXe Ha Tepputopum
HaceNeHHbIX MeCcT

MepenosiHeHVe YPOBHS Ha MpyAax — HaKoMUTENsix
CTOYHbIX BOA. Peanuzauusi pucka, CBSI3aHHOMO C
nepenosiHeHMEM Npy0B— HAKOMUTE/EN CTOYHLIX BO,
MOXET MPUBECTV K HapyLUEHWIO PaboTbl COOPYXEHWIA
MO OuNCTKE CTOYHbIX BOA (BBMAY MPEBbILEHUS
MPONyCcKHO/ CNOCOBHOCTM OUUCTHBLIX COOPYXEHWIA) 1
cOpOCy CTOUHbIX BOA C MPEBbILLEHUEM 3KOJIOTMYECKUX
HOpM

Puck HapyleHusi paboTtbl (WM BbIxoga U3 CTPos) Co-
OPYXXEHWIT MO OYMCTKE CTOYHbIX BOoA. Peanvsaums pu-
CKa, CBSI3aHHOrO C HapylleHneMm paboTbl (UM BbIXO-
[IOM U3 CTPOS1) COOPYXEHWIA MO OUNCTKE CTOYHbIX BOZ
MOXeT NPUBECTN K COPOCY CTOUHBIX BOZA C MPEBbILLEHN-
€M 3KOJI0TMYECKMX HOpPM

OcTaHOBKa NMPOM3BOACTBEHHOrO NpoLiecca B CBA3N C
NMOATOMN/IEHNEM 3[aHWA N COOPYXEHWIA W Mpov3BOA-
CTBEHHbIX 0OBLEKTOB, BPEMEHHOE MPEKpaLleHne 3Hep-
rocHabxeHusi

Puck TpaBmaTM3mMa COTPYAHWKOB  MpeanpusiTus,
[OPOXHO-TPAHCMNOPTHbIX MPOMCLIECTBUIA B CBA3U C
rofonefoM U MOKPbIM CHErom

Puck paspbiBa BOJONPOBOAOB, TPY6GOMPOBOAOE B
CBA3N C 3amMep3aHnemM npu 3KCTpeMas/lbHO HUIKUX
Temneparypax

Pa3pyLwieHue rasonposonos, NUHWIA Tenno- u anek-
Tponepeanayn B CBA3N C TadHNEM BEYHOIA MEpP3/10ThbI
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Knumatnyeckuin chaktop

[pouecc anekTponnsa

Mpo3bl; CW/IbHbIE OCaAKM B Buae
[0XAs; CUMbHBLIA BETEP; CMepY

MpOV3BOACTBO 3/IEKTPOIHEPTN

Mpo3bl; CU/IbHbIE OCaAKuM B Buae
[OXAS; CUMbHLIA BETEP; cMepy

BeceHHUIi  MaBOAOK,
ocafikv B Bue A0Xas

CokpallieHne 0cafkoB, 3acyxa

YBenvueHne konuyectsa AHel C
aHOMa/IbHBIMU OCagkamMu B BUAE

ety

YBenunyeHne Konmnyectsa [AHei C
TemnepaTypon
(cnnbHbIe Xapa UM mMopos)

3KCTpEeMasIbHOM

CUNbHbIE

Knumatnueckn ys3BUMbIii
06bekT (B pamkax

Npoun3BOACTBEHHOTO
npouecca)
O6opygoBaHue, Heob-

xogumoe AN Mpous-
BOZCTBEHHOrO  mpouecca
(3NeKTPONI3HbIE  BaHHbI-
3NEKTPOIN3EPDI)

O6bekTbl  6ecnepeboli-
HOro  3HeprocHabxeHus
(F3C, T3C)

BogoxpaHunuwa MNaC

O6bekTbl H6ecnepeboiiHo-
ro 3HeprocHabxeHus (rv-
[ pO3NeKTPOCTaHL M)

MnoTvHbl, Aambbl r1apo-
TEXHUYECKMX COOPYXEHUI

DHepreTuyeckoe 06opy-
JoBaHue
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B03MOXHble HeraTMBHblE MOCNEACTBUSA (PUCK)
NS NPOM3BO/ACTBEHHOrO npouecca

Puck «3aMopakuBaHusl» 3/1EKTPO/IM3HBIX BaHH M0 Npu-
yY/He BbIXO4a M3 CTPOSI MUCTOYHMKA GecnepeboiHOro
3HEprocHabxeHUst BCMEACTBME KIMMATMYECKOro BO3-
aelicteus

Puck BO3HWKHOBEHMSI aBapuii Ha WCTOYHWKE Gecne-
peb6oliHOro 3HeprocHabxeHusi. Peannzauusi pucka,
CBS3aHHOTO C BO3HWKHOBEHMEM aBapWii Ha UCTOYHUKE
6ecnepeboiiHOr0 3HeprocHabXeHnsl, MOXET NPUBECTU
K O4MTeNbHOMY nepebolo B 3/1EKTPOCHABXEeHUN U K
«3aMOPaXKMBaHMNIO» 3/TEKTPOSIM3HBLIX BaHH

Puck nepenonHeHus sogoxpaHunvwa M3C B cBA3M C
yBennyeHnemM ob6bema BOAbl B peKe, YTO MOXET npu-
BECTW K 3aTOMN/IEHNIO Ban3nexalumx Tepputopuin 1 no-
BpexzaeHno obopyaosaHusa MAC

Puck cokpalleHvsi Npov3BOACTBA  3N1EKTPO3HePrum
'3C B CBA3MN C HEAOCTATOYHBIM 06 LEMOM BOZbI

Puvck paspylieHnss naoTuHbl, Aambbl FMapoTEXHUYe-
CKMX COOPYXEHWIA B CBSI3W C CWIbHbIMW OCagkamu u
BECEHHVM NaBOAKOM (MPU NPEBbILLEHNN YPOBHS BOAbI
[OMyCTMMOrO 3HaYeHWs)

Puvck BbIxoga U3 CTposi aHepreTnyeckoro obopyposa-
HUS, KOTOpOe paboTaeT Ha 3KCTPEeMasIbHbIX Harpyskax
(noBbIWAETCA pacxod 3Heprum Ha 060orpeB UM KOHAW-
LMOHMPOBaHWe, a Takke pacxog, BoAbl Ha OX/TaxaeHne
060py[0BaHMS B Xapy WM Mapa Ha ero noforpes B
MOpO3)

Mepegava 31eKTPoO3HepPrMn (NPOLECCHI 3/IEKTPOCETEBOIN KOMMNAHNN)

Ipo3bl; rpad; yparaHHblli BeTep; ﬂ3|‘|])

cmepy

Puckv nospexgaeHns /13 B CBA3WN C CUMbHBIM BETPOM
(cmepu)/rpo3soii/rpagom  (06pbiBbl /1AM, 06pyLUEeHne
N NOBpeXAeHne onop W MeTasI/IOKOHCTpyKumin J13MT,
noBpexJeHne BO3AYLIHBbIX JIMHWIA 3nekTponepesaymn
BCNEACTBME «MNSACKM NpoBoA0B»2)) [12], [13], [14], [15]

DN3M — ycTpoiicTBO A1 Nepefaun 1 pacnpefeneHust 3/1IeKTPUYECKOi SHepruM Mo NPoBOAAM, PaCroIOKEHHbIM Ha
OTKPLITOM BO3[yX€ U MPUKPEN/IEHHBIM K OMOPHBLIM KOHCTPYKLMSIM C MOMOLLbBIO M30/ISTOPOB U apMaTypbi [11].

2) OTkasbl BO3AYLUHbIX IMHWIA 3N1eKTponepeAayn, Bbi3BaHHbIE B/VSHNEM KIMMAaTUYECKMX BO3LENCTBUIA, COCTaBSAI0T
nopsigka 40 %. CambIMn TSDKEIbIMU ABMSKOTCA F0/10M1€4HO-BETPOBbLIE BO3AelcTBUsS [13]. 3 0CHOBHbIX anemeHToB J1OM
npoBoJa CTOAT Ha NEePBOM MeCTe MO KOIMYECTBY MPUYMH OTKA30B BO3AYLUHbIX NMHWIA [12]. Mnsfcka nNpoBOLOB 06bIMHO
BO3HMKAET NPWY COYETaHNN MOPBLIBUCTOrO BETPA C OAHOCTOPOHHUM rOM10M1e40M, MOKPLIM CHETOM WX U3MOPO3bI0, MPU CKO-
poctax Betpa 3—25 wm/c, HanpasneHHoro nog yrnom 30 'C — 90 °C k ocu uHUMK. Haubonee xapakTepHbIMU AN15 OTe-
UECTBEHHbIX JHEProcucTeM SABAAKOTCA Clydau MAACKA C OT/IOKEHUSIMK rononega ToNwwmHon ot 3 o 20 Mm. M3BecTHbI
cfyyaw, Korga nnscka npovcxoguna v 6e3 rononea, Hanpumep npu KoCbIX BETPaX, Hanpas/ieHHbIX MO OCTPbIM Yr/IOM K
Tpacce BJ1, n CUNbHbLIX IMBHEBbIX AOXAAX.
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OkoHuyaHve Tabnuubl 3

Knumatunyecku yFI3BVIMbIVI

o 06bekT (B pamkax B0O3MOXHble HeraTvBHble NOCNeACTBUA (PUCK)
Knumaruuecknin CbaKTOp npon3BoACTBEHHOrIO Ana npon3BoACTBEHHOIO npouecca
npouecca)

CunbHoe  rosonegHo-usmMopose- 19l Puck BO3HMKHOBEHMA o6pbiBa /1AM B CBA3WN C roso-
BOE OT/IOXEHWE; rononeamua; mo- NnefHo-N3MOpPO3EeBbIMU OTIOXEHNAMU U MOKPbLIM CHe-
KpbIA cHer rom [14], [15]

YBenuueHne konudectsa fHeli ¢ N3l Puick aBapuiiHbix cuTyauuii npu neperpese J19M1, yto
9KCTPEMASIbHO BbICOKOI Temnepa- MOXEeT BbI3BaTb MNpeKkpalieHne nepefayn 3/1eKTpo-
Typoii (6onee +30 °C) 3Heprumn

TvnoBoe NPOU3BOACTBO NEPBUYHOIO aUTHOMUHMS

YBenunyeHne konudectBa fAHeit ¢ VHdpacTpyktypa npeg- [MonHast waM YacTuuHas yTpata  MHGpacTpyKTypbl
SKCTpEeMasibHO BbICOKOI Temnepa- nNpuaTuA BC/IEACTBME JIECHBIX MNOXapoB BON3N TeppuTOpwUii
Typoii (6onee +30 °C) NPOMbILLMIEHHBIX NPEANPUATUI

B pamkax fJaHHOro npouecca MMelT MeCTo GbiTb KNIMMaTUYECKN YA3BUMbIe 0OBEKTLI, NOABEPXEHHbIE BO3AEWCTBUIO
COOTBETCTBYHLLMX KNMMATUYECKMX (DAKTOPOB, YKa3aHHbIe Bbile [/151 NpoLecca «Npou3BOACTBO [MIMHO3EeMax:

- OTKpbITas NoLanka NPOMbILLIEHHOTO NPEANPUSATUS;

- COOPYXXEHMSI M0 OYUCTKE CTOYHbLIX BOZ;

- MpyAbl — HaKONUTENW CTOYHbIX BOZ;

- BOAOMNPOBOAbI;

- Tpy60onpoBoApbI.

HacTosiwuii nepeyeHb KIMMaTUYECKU YA3BUMbIX 06BHEKTOB 1 060pyA0BaHus (B pamkax COOTBETCTBYIO-
Lero Npou3BOACTBEHHOIO Mpolecca) astoMUHUMEBO NPOMBILLIEHHOCTU HE UCYepnbliBalOLWUA U HOCUT peko-
MeHZaTe NbHbI XxapakTep. PekoMeHAauny no BbISIB/IEHUIO KIMMATUYECKN YS3BUMbIX 06GBEKTOB asloMUHUEBONA
MPOMbILI/IEHHOCTY YCTAaHOB/EHbI B pasgene 8.

7 OueHKa pUCKOB B NPON3BOACTBEHHOM MpoLiecce

7.1 Knumartuyeckue cueHapum

B HacToAWMX METOANYECKMX PEKOMEHAALMNAX UCNOb30BaH Ka4yeCTBEHHbIA Noaxon no oueHke cusnye-
CKMX PUCKOB Ha 3Tanax NpOu3BOACTBEHHbIX MPOLECCOB B a/OMUHMEBON MPOMbILLISIEHHOCTH.

[na npoBefeHns OLEHKN KIMMaTUYeCcKUX pUckoB Heobxoamma nHgopmaumna 06 M3MEeHeHUAX kaumarta B
pervoHax nNpucyTCTBUA MPOU3BOACTBEHHbLIX 06BEKTOB. B CBA3M C 3TUM OLEHKa NOCNeACTBUA U3MEHEHUSA KNu-
MaTa M CBA3aHHbIX C HUMW NPAMbIX (PU3NYECKMX) PUCKOB NPOM3BOAUTCHA UCXOAS M3 TEX WM UHbIX CLeHapunes
N3MeHeHUs KnumaTta B nepcnekTuse A0 koHua XXI| Beka noj BAMAHMEM aHTPOMOreHHbIX BbIGPOCOB NapHUKO-
BbIx raszos (Ml B atmocdepy [16].

B kauecTBe NCTOYHMKA MH(OPMAaLUN O BEPOATHbLIX KNMMAaTUYECKNX CLLEHAPUAX UCNONb3YIOTCA CueHapun
couymnmanbHo-aKOHOMUMYEcKoro passutus (SSP, shared socio-economic pathways) [17], [18].

Hapsgy ¢ SSP cywectByoT nporHo3bl RCP (Representative concentration pathways, RCPs), npeg-
cTaBnswumne coboil penpe3eHTaTUBHbIE TPAEKTOPUM M3MEHEHUS KOoHUeHTpauuii M B aTmocdepe K KoHUY
XX Beka: Hanpumep, RCP 2.6, RCP 4.5, RCP 8.5 [19], [20].

Ha faHHbIli MOMEHT C NPYMEHEHUEM WHTErpasibHbiX OLEHOYHbIX MOAENEeN OueHEeHbl BO3MOXHblE COOT-
BeTCTBUA cueHapueB SSP u cueHapueB RCP, T. e. ANg KaX40ro cueHapus paccyuMtaHbl nokasaresnu oxugae-
MOro yCUMeHNs NapHUKOBOro agpdpekta (4ONOMHUTENIbHOTO pagvalMoHHOro BO3AencTBmns) K KoHLy XXI Beka.
O603HayYeHMe Takux cueHapueB COCTOUT M3 Ha3BaHUA cLeHapus coumanbHO-3KOHOMMWYECKOro pasBuUTUS U
undp, oTpaxarwwnx pagnaynoHHoe Bo3lgeictemne (Hanpumep, SSP1-2.6, SSP2-4.5, SSP5-8.5).

7.2 MogennpoBaHue U3MEHEeHNd Kinmara

OfHVM 13 BaXHbIX 3TANOB B OLEHKE KIIMMATUYECKNX PUCKOB SIBASIETCS MOAENNPOBAHME U3MEHEHUS Ku-
MaTa. Ha flaHHOM 3Tane paccuMTbiBAOTCS 0XUAAEMble U3MEHEHUS BbISIBJIEHHbIX PUCK-(DAKTOPOB B GyAyllem
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nepuoge (Hanpumep, B KpPaTKOCPOYHOW WM CpefHEeCcpPOYHOIl MepcrnekTuBe) Mo CpaBHEHUKO C 6a30BbIM Mpu
pa3nnYHbIX CuEeHapusax aHTPOMNOreHHOro BO3AelcTBuS.

[ns pacuyeTa M3MEHEHUA KAMMaTUYeCKMX napameTpoB B 6nunxailune gecatuneTus uenecoobpasHo uc-
Nnosib30BaTb Pa3BUTbIA YMCNEHHbIN annapart rnobanbHbix Mogeneii 3emMHoi cuctembl (M3C), npepcTaBnsio-
LWMX cobOoi egnHy0 MOAEeNb, BKIOYAOLLYO Takue 6/10KM, Kak MoAe b obLwei Lupkynsaunmn atmocdepsl n oke-
aHa, 6/10K MOPCKMX NbA0B, 6/10KM aTMOCHEPHOM XUMUN, HA3EMHbIX N MOPCKMX 3KOCUCTEM, N1IeAHNKOB Ha Cylue,
YyIrepoAHoro uMkna u . 4. Ha cerogHawHWn geHb B mupe pa3paboTaHO HeCKONbKOo fecsATkoB M3C, ¢ KOTopbl-
MW NPOBOAATCA Hay4Hble UCC/e[0BaHNA U cpaBHeHNsA. Hanbonee akTyanbHbIM Ha CETOAHAWHNI AEeHb NMPOekK-
TOM MO cpaBHeHU pas3nnyHbix M3C aBnsetcsa wecTtasa dpasa npoekta CMIP (Coupled model intercomparison
project), KoTopblil BkAoYaeT B ceba 6onee 60 mogenei (M nx pasHbix Bepcuin) [21], [22]. Pe3ynbTartbl 4aHHOTO
npoekTa fiexaT B TOM 4Yuc/e B OCHOBE BbIBOAOB, CAENAaHHbIX B nocnegHeM (lecTom) otyeTe MexnpaBuTeb-
CTBEHHOI Tpynnbl 3KCNepToB No naMmeHeHuto knnmata (MIFIUK). Kpome Toro, M3C ¢ pasHoil CTENEHbIO ycnewl-
HOCTM BOCMPOU3BOAAT T€ WU MHbIE KNUMATMYecKMe napameTpbl B TOM WM MHOM pernoHe [16].

[na oueHkn nameHeHuii hakTopoB KIMMaTUYeCcKoro pucka LesnecoobpasHo Mcnosb3oBaTb He BCE Knma-
Thyeckme mMofenu, a TONbKO Te, YTO Hauaydwnm obpa3om BOCNPOM3BOAAT KNMMaT UHTEPECYIOLWEero permoHa.

C 1ncnonb3oBaHMEM 0TO6GpaHHbIX MoAenein npouabHbiMK cneynanuctamul) oueHmBawTCSa pesynbTarhl
BOCMPOU3BEAEHNS NHTEPECYOLWNX KINMATUYECKUX XapaKTepUCTUK B HEOOXOAMMbIX KOOPAMHATHbLIX f4veikax,
paccunTbiBalOTCA OXUAaeMble U3MEHEHUS MOroAHO-KIMMaTUYeCKUX YC/0BWIA, 4acToTbl (BEPOATHOCTHU, NO-
BTOPAEMOCTU) C/ly4aeB MNpPEBbIWEHUA MNoka3aTeNsAMMU YCTAHOBJ/IEHHbIX NMOPOroOBbIX 3HAYEHUIA KAMMATUYECKUX
BO3JENCTBUIA, OUEHMBaAeTCA cTaTUcTMyeckass 3HAYMMOCTb BbISABMIEHHbIX WU3MEHEHWA, COrNacoBaHHOCTb W3-
MEHEHW N0 pas3NMyHbIM MOAEeNsAM, CLueHapHas 4yBCTBUTENbHOCTb. Takum o06pa3omM Npou3BOAMTCA MPOrHO3
U3MEHEHWI KNuMaTUYecknx (PakToOpOB Ha MHTEPECYKLMA TOPU3OHT NaHUpoBaHUA B COOTBETCTBUM C OTO-
6paHHbIMY KIUMATUYECKUMWN CLEHAPUAMMN U MOCTPOEHME CTATUCTMUYECKON NN MMUTALMOHHOW MoAenu npea-
npuATUSA, KOTOpble cofepxaT WMHGOPMaUUo O NPOrHO3UPYEMbIX KNMMaTUYEeCKNMX BO3LAENCTBUAX Ha (DYHKLM-
OHMpOBaHMEe 06BHEKTOB B pamMkax MPOM3BOACTBEHHOrO npouecca U No3BOJISAKT OLEHUTb CYW,ECTBEHHOCTb U
3HAYMMOCTb (PU3NYECKNX PUCKOB U UX BAMAHUE HA (DMHAHCOBbIE MokKasaTenu komnaHuu [16].

7.3 Pac4yeT KnMMaTUYyecKoro pucka

O cyL,ecTBOBaHUM pUCKa MOXHO rOBOpPUTbL TOMILKO B TOM C/yyae, Korga kakme-nm6o o6bekTbl, ya3BUMble
nepej HeraTUBHbIM BO34ENCTBMEM, OKa3biBAlOTCA B 30HE, F4e NPOMCXOOAT KNMMaTudyeckne M3MeHeHus, cno-
COGHble OKa3aTb HeraTMBHOE BO34eliCTBUE Ha 3T OObEKTHI.

Tak, nog BENUYNHOW pucka NPUPOAHbLIX KaTacTpod MOHMMAKT yuiepb, cBA3aHHbIA C NOA06HLIMK ABMNE-
HUAMMW, C YYETOM BEPOSATHOCTW UX MPOSABNEHUS (Hanpumep, MefuaHHoe 3HavyeHue OYHKUUK pacnpegeseHuns
yuwep6a, KoTopoe onpegenseTcsa (pyHKunen pacnpefeneHns Toro WM MHOTO ONacCHOro SIB/IEHUS U YPOBHEM
YA3BMMOCTU Nepepq 3TUM SABJIEHUEM).

OueHKy BO3MOXHOrO yuiep6a OT BO34ENCTBUA KNMMaTUYECKNX PUCKOB PEKOMEHAYETCS OCYLLeCTBMAThL B
cooTBeTCcTBUM C [4].

7.4 YnpaBseHne KNuMaTuyeCKNMMN puckamu

MpeanpuaTUIO peKkoMeHAyeTCcs onpeaennTb cTpaTernto ynpaBneHus KnmuMaTuyeckumy puckammn mcxoas
N3 BbIABJ/IEHNA NPUOPUTETHbLIX KANMMaTUYEeCKMX PUCKOB. ,U,J'IH 3TON0 BO3MOXHO NMOCTpOeHue mMatpuubl npunopun-
TM3aumm puckoBs, npeacTaBnsioweli coboit koopamHaTHOoe nose, obpa3oBaHHOE2) 3HAYEHUMEM BEPOSATHOCTM
peanu3aynn pucka (ocb abcumcc) M 3HauyeHUeM MoTeHLMabHOrO 3KOHOMUYECKOro yuiep6a OoT peanusayuu
pucka (ocb opauHar).

B cooTBETCTBUM C PUCYHKOM 4 MOXHO BblAEe/UTb cneayowmne HanpaBaeHUs no BbIAB/IEHNIO MPUOPUTET-
HbIX KNMMaTU4YEeCKUX PUCKOB:

- BEPOSATHOCTb BO3HWKHOBEHMSI KOHKPETHOTO KNMMAaTUYECKOrO pucka Mana, Torga AelicTeus He TpebytoT-
ca (BO3MOXHa nepuognyeckass nepeoLeHka pucka);

- BEPOSAATHOCTb BO3HWKHOBEHUSI KOHKPETHOIO K/IMMATUUYECKOro pucka Benuka, HO He MoBedveT 3a co6oli
BbICOKMX 3HAYEHWUII 3KOHOMMYECKOro yuiepba oT peanusaumn AaHHOTO pucka, Torga BO3MOXHble (aganTtauu-
OHHble) MeponpuaTua OyAyT 3akniyaTtbCA B NPOBELEHUU CUCTEMATMUYECKOro HabnwAeHUs U MOHUTOPUHra

1) Hanpumep, cneumanmctaMmm MHCTUTYTa cmankn atmocgepsl um. A.M. Obyxosa PAH (M®PA PAH).
2) Ocu BblGpaHbl NUCX0OA U3 OnpefeneHus Knumatmieckoro pucka (cMm. 7.3).
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COOTBETCTBYIOLWEI0 06bemMa NPOM3BOACTBEHHOIO Mnpouecca, ySa3BUMOro noj BO3AENCTBUMEM KIMMATUYECKOTrO
pakTopa, 06YCMOB/IEHHOIO AAHHbIM PUCKOM;

- BEPOSATHOCTb BO3HWKHOBEHUS KOHKPETHOrO KJMMaTU4eckoro pucka Masna, Ho B C/iyyae ero Hactynse-
HMUA noB/sieYveT 3a coboii BbICOKME 3HAYEHUSI IKOHOMUYECKOro yuepba OT peanusauum AaHHOTO pucka, Torga
[EeNCcTBMSA BO3MOXHbI TO/IbKO MO (hakTy HacTyn/aeHus pucka, pekomeHgyeTcs 3abnaroBpeMeHHas BblpaboTka
nnaHa gencremin (meponpusaTuii No agantaynm) Ha cryyaih HacTynneHUs pucka;

- BEPOSAITHOCTb BO3HWKHOBEHMUSA KOHKPETHOIO KNMMaTUYeCcKoro pucka Benuka v noesedeT 3a coboli BbiCcO-
Kne 3HauyeHMs 3KOHOMMYECKOro yuiep6a OT peanunsauum faHHOTO pucka, Torga Heob6XxoAnMbl He3amenuTenb-
Hble ynpexgawlwe geicTBMA No aganTtauuum, cpasy e nocse nNpoBefeHns OLEHKN PUCKOB.

BeposaTHOCTb peanmsaumn pycka

PucyHok 4 — Martpuua npvoputnsaLmmn prckos

7.5 BO3MOXHble NCTOYHUKM I/IHCpOpMaLI,I/IVI npun ouyeHkKe KanmmMaTtnyeCKnx pmuckoB

OLueHKa pUCKOB, CBA3aHHbIX C HEraTUBHbIMU NOCNEACTBUAMU OT BAUAHUA KIUMATUYECKUX (PaKTOPOB Ha
NPOV3BOACTBEHHbIV NPOLECC, MOXET NPOBOAUTLCA C yYETOM:

- aHanuMsa KaMmMaTuyeckux mogeneit NpUMeHUTENbHO K TEPPUTOPUAM, Ha KOTOPbIX HaxoaaTca npeanpu-
ATWUA 1 NPON3BOACTBEHHbIE 0GBLEKTbI alOMUHNEBOV NMPOMbILIJIEHHOCTY;

- aHanusa uHcopmaymmn 06 N3MeHeHUAX KaMmaTa 1 ux NocneacTBMUAX Ha TeppuTopumn Poccuiickon dege-
pauun ®enepanbHoii cyx6bl NO TMAPOMETEOPOJSIOTUM U MOHUTOPUHTY OKpyXatuwei cpeabl (Pocrngpomera)l)
(npumep — npunoxeHue A);

- MHopmauumn ot ®rbY «UMHCTUTYT rnobasbHOro KnMmarta u 3Konormm uMeHu akagemumka HO.A. M3pa-
ana» (UrK3);

- aHanusa paspaboTaHHbIX anropuTMOB MO OLEHKE PUCKOB BO3HUKHOBEHUS aBapuiiHbIX CUTyauuii, Ha-
npumep [23];

- [elicTBYHOLWUX METOANYECKNX PEKOMEHAALNA NO OUEeHKe KAMMaTU4ecKMx PUCKOB M pa3paboTku agan-
TauMoHHbIX MeponpusaTuin [3];

- B3ammopgencTeus ¢ MHCTuTyTom husmkm atmocgepol M. A.M. Obyxosa PAH (MPA PAH) ¢ uenbto
nonyyeHus mHgopmaymm no kKNUMaTudyecknum dakropam;

- JelicTBYHOLWUX CTaHAAPTOB MO OoueHkKe puckoB (Hanpumep, FOCT P NCO 31000);

1) OueHkn PocrugpomeTa no pas/nyHbIM CLEeHapusiM U3MeHeHUs KnmMaTa npeAcTasB/ieHbl Ha ouumanbHOM calite
Knumatuueckoro ueHTtpa Pocrugpomerta — https://cc.voeikovmgo.ru/. B o6Lem goctyne pasmMelleHbl KapTbl U3MEHEHNUS
KIMMaTUYeCKnX XapakTepUCTUK Ha Tepputopumn Poccun (B rpaHuuax cyobektoB P®) no aHcamb6nsam rnobanbHbIX Moge-
nein 5 n 6 nokonennsa (CMIP5 n CMIP6), a Takke Ha OCHOBE pervoHanbHoin mopenu IO PocruapomeTa.
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- AefcTByWLWMX CTaHAAPTOB MO ajgantauuy K u3sMeHeHusam knumata (Hanpumep, FTOCT P NCO 14091).

KonnyecTBeHHas oueHka KIMMaTU4ecKMX PUCKOB MOXET NPOBOAUTLCHA C y4eTOM:

- pacyeTa BepoATHOCTEl peannsaumn puckos [24];

- onpepesieHUs KoamyecTBa 4acoB NMPOCTOS 060pyA0BaHUsA, CBA3AHHOIO C peanu3auuein pucka;

- pacueTa ynyuw,eHHbIX (HenpousBeAeHHbIX) 06bEMOB NMPOAYKLUUN UCXOAA U3 YacoB MPOCTOS;

- pacuyeTa BO3MOXHOro yuiep6a oT peanusayum pucka ¢ y4eToOM BEPOATHOCTU UX peanusauunu.

Mpy npoBeAeHMM OLEHKM PUCKOB pekoMeHAyeTcs obpawaTb BHUMaHMe Ha MNpeBblLUEHWE MOPOroBbIX
(KpUTMUYECKNX) 3HAYEHUI, XapakTepusyLwmnx kanmatTnyeckme dakrtopbl (cM. Tabnuubl 1 1 2).

8 BbisiB/IeHNE K/IMMATUYECKM YSA3BMMbIX O6GHEKTOB B TEXHOTOMMUYECKOM
npotecce

MpeanpuATUA antloMUHNEBOM NMPOMbILI/IEHHOCTM CaMOCTOSATE/IbHO NPUHUMAIT pelleHne 06 OTHeceHum
NPON3BOACTBEHHbIX OOBEKTOB K KIMMATUYECKN YA3BUMbBIM NO pe3ysibTataM NPOBeAEeHHOW OLEeHKU KnumaTunye-
CKUX puckoB (pasgen 7).

Mpwn BbIABNEHUN KNUMATUYECKN YS3BMMOTo 060pyA0BaHUA Npu Npovu3BOACTBE a/llOMUHUSA peKoMeHayeT-
CA PyKOBOACTBOBATbLCA MeToAWYEeCKMMU pPeKOMeHAaLuUsMun No oLeHKe BO3MOXHOMo yuwepba oT BO3felicTBUA
KNMMaTUYEeCKUX PUCKOB, B T. 4. peKOMeHAauMamm no OpMUPOBaHNIO MEPEYHA KIUMATUYECKN YA3BUMbIX 06b-
€KTOB B OTpac/ifix 3KOHOMUKM, B cybbekTax Poccuiickoii depepaunn [4].

B pamkax OCHOBHbIX NPOM3BOACTBEHHbIX MPOLECCOB a/llOMUHNEBON NMPOMbILL/IEHHOCTU PEeKOMeHAyeTcs
onpefennTb NOABEPXEHHOCTb W YSA3BMMOCTb 3HEPreTUYeckoro n TEXHON0rMYecKkoro obopynoBaHus BO3Aei-
CTBUIO KIMMaTNYECKUX PpakTopoB.

B cooTBeTCTBUM C MHCGhOpMaLMen, npeacTaBNeHHON B Tabamuax 1—3, a Takke ¢ y4yeTOM MPUIOXEHMNS
Ne 1 k [4] mOxHO BbigenuTb nogkateropuy KYO B antOMUHMEBOWN MPOMbILWIEHHOCTU, NpeAcTaB/ieHHble B Tab-
nnue 4.

Ta6nuuya 4 — lNogkaTeropu KIMMaTUYECKU YSI3BMbIX OGbEKTOB B a/TIOMUHWNEBOV MPOMbILLIEHHOCTM

KO,CI', HanmeHoBaHue KaTeropvu7| n no,qKaTerolel?l 06bEKTOB

HasBaHusa knuMaTuyeckn ysi3BUMbIX 06BHEKTOB
c yyeTom [4]

1.5 OGbEeKTbl MPOMBbILLIEHHbIX NIOWAA0K WHppacTpyKTypa NPOMBbILIEHHLIX NPEANPUATUIA

3.1 O6bekTbl 06palleHusi ¢ oTxodamu npou3BoacTBa  OGbLEKTbl PA3MELLEHUSI OTXOA0B (HAaNpUMep, HaKonUTeNu Xna-
KUX 1 TBEPAbIX OTXOA0B MPOMBILIEHHOCTH (XBOCTOXPaHWN-
WA, WiaMoXpaHUIMLLa/LIaMOHaKONUTENK, LLTaMOBbIE MOJIS)

8.1 TennoanekTpocTaHLuu T3C (06beKTbl 6ecnepeboiiHOro aHeprocHabXeHns 48 aso-
MWHWEBOI MPOMbILL/IEHHOCTK), 3HepreTuyeckoe o6opypoBa-
Hne

8.4 T'nmapoanekTpocTaHLumm 9C (06BbEKTbI 6ecnepebonHOro SHepProcHabXeHns Ans aso-
MWHWEBOI MPOMbILLIEHHOCTK), 3HepreTuyeckoe o060pynoBa-
Hne

10.2 O6bekTbl fobbiBaoLleli NPOMbIWIEHHOCTU (0- Kapbepbl/lwaxThl, rae NpoBoAnUTCS f06blYa Chipbs
Oblya GOKCMTOB)

10.3 O6BEKTbI METa/ITYPrimn 30aHna (NPOM3BOACTBEHHbIE LEXa) NPeanpuaTuii antoMuHne-
BO/ MPOMbILLMIEHHOCTHW, BK/IHOYasi TEXHOIOTMYeckoe obopyao-

BaHVe, HeobxoaMmMoe A1 NPOU3BOACTBEHHOrO npouecca (Ha-
npvmep, 371eKTPON3Ep)

11.2 OGBEKTbI 3/IEKTPUHECKNX CETEN narn
11.3 OG6BEKTHI ceTeli BOAOOTBEAEHNS COoOopy>XeHWs N0 OYMCTKE CTOYUHbLIX BOL,

12.1.1 BogonoAmnopHbie COOpyXeHus (N1oTuHa, gam- [1oTuHbI, famobl
6a nap.)

13
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OkoHuyaHve Tabnuubl 4

Kog, HavMeHoBaHWe kaTeropuit n nogkateropuii 06LEKTOB

Ha3BaHua knMMaTuyecky yasBuMbIX 06bEeKTOB
c y4yeTom [4]

12.1.2 BopgonpoBogsiime coopyxeHus (Tpyéonpososd, BogonpoBoabl, Tpy6onposoabl
KaHa, W3 uT. 4.)

12.1.7 HakonutesnbHble coopyxeHus (6acceiiH, npya, [pyabl — HaKONUTENN CTOYHbIX BOA, BOAOXPaHUAMLIE
BOAOXPaHUAMLLE 1 Ap.)

12.1.8 TIpoume rmapoTexHMIECKMe 0OBbEKTbI TMAPOTEXHNYECKME COOPYXEHUSI HaKonUTenei XuaKnx oTxo-
[0B MPOMBILLMIEHHOCTM  (XBOCTOXPAHWMLLA, — LINAMOXPaHM-
nmwa)

9 PekomMeHAAUUN MO MOHUTOPUHTY K/IMMaTUYECKM YS3BMMbIX 06 HEKTOB

MOHUTOPUHI TEXHUYECKOTO COCTOSIHUSA KNMMAaTUYECKM YSI3BUMbIX 0OBEKTOB PEKOMEHAYETCS MPOBOAMTb
B TEUYEeHUe roga no cnefyrwnum KaTeropusam:

- paboTtocnoco6Hoe;

- orpaHmyeHHo paboTocnocobHoe;

- aBapwuiiHoe.

JKcnepTusa NPOMbILWIEHHOW 6e30MacHOCTY 34aHuiA U COOPYXEHUIA Ha NpeanpuATUAX NO NPOM3BOLCTBY
aNlOMUHNA NPOBOAUTCA B COOTBETCTBUM C [25].

MOHUTOPWHI OLEHKN YA3BMMOCTU (YYBCTBUTENILHOCTU) KIMMATUYECKN YA3BUMbIX 06 BEKTOB PEKOMEHAY-
eTcs NPOBOAWTb OTBETCTBEHHbIMW SMLAMW B COOTBETCTBUM C NpaBuiaMy 3kKcnayaTauuMy AaHHOro o6bekTa
NyTeEM OLLEHKN Ha/IM4Us NMOBPEXAEHWUA W/ OTKOHEHUA OT YCTAHOBJ/IEHHbIX TEXHUYECKNX XapaKTePUCTUK 1
HOPM BCNeACTBME BO3AENCTBUA KIMMATUYECKUX (pakTopoB.

MOHUTOPUHT OLLEeHKN YyA3BUMOCTM (Y4YBCTBUTE/IbHOCTU) KNMMATUYECKU YA3BUMOIO 06beKTa MOXET ObiTb
npoBeAeH NyTeM BU3yaslbHOrO OCMOTPa, a Takke C MCNOoJ/Ib30BaHMEM aBTOMaTU3MPOBAHHOW CUCTEMbI KOHTPO-
ns cocTosHMA o6opyaoBaHMs (MpyM HaM4nK) ¢ NPUMEHEHMEM AATUYMKOB KOHTPO/ISA COCTOSIHUA 060pyAOBaHUs.

Hanpumep:

- cMCTeMa MOHWUTOPUHTa CEACMOJIOTMYECKNX U CEAICMOMETPUYECKNX NCCnefoBaHuii Ha naoTuHe (F3C);

- aBTOMaTM3upoOBaHHasa cuctema no yyeTy U MCCNefoBaHUO BCEX AMHAMMNYECKUX BO3AENCTBUIA Ha nno-
Tnny (FraC);

- aBTOMaTM3MpOBaHHasA cUcTemMa Mo U3MEPEHUID BeMYMHbI npornba naoTuHel (F3C), KOTOpPbI BO3HU-
KaeT n3-3a BO34eliCTBUA HA COOPYXEHUe rmapocTaTMyeckoro gaB/ieHUs BOAbl CO CTOPOHbI BepxHero bbecda u
TemnepaTtypHbIX BO34eACTBUIA OKpyXatLen cpeabl.

Pe3ynbTatbl MOHUTOPUHIA PEKOMEHAYETCA (PMKCMPOBaATb B XypHasie no gopme npunoxeHus b. Mo pe-
3ynbTaraM MOHWTOPUHIA peKkoMeHAyeTCsa NpeanpuHATbL MEeponpuUATUSA, HanpaB/ieHHbIe Ha yCTPaHeHue BbIAB-
NNEHHOTO HEeraTMBHOIO BO3AENCTBUA KIMMATUYECKMX (DAKTOPOB Ha KNMMAaTUYEeCKU YA3BNMbIE 0OBbEKTbI, a Takxe
MeponNpuUATUS, HanpaB/iEHHbIE Ha HeAoMyleHne NOBTOPEHUS MOBPEXAEHUA/OTKIOHEHNIA OT YCTAHOBIEHHbIX
TEXHUYECKNX XapaKTepuUCcTUK 1 HOPM.

10 PekomeHgauun rno aganTauyoHHbIM MepPOMNpPUSTUSIM

Mpu paspaboTke aganTauMOHHbIX MEpPONPUATUIA PEKOMEHAYeTCH PYKOBOACTBOBATbCA AeliCTBYHOLWMMM
HauWoHalIbHbIMW CTaHfapTaMu W HOPMAaTUMBHbLIMK NPaBOBbLIMW aktaMy Mo BoMnpocam ajantauyun K n3MeHe-
Huam knumata [3], [10]. B cooTBeTcTBUM C [10] AnA pa3paboTku MeponpusATuili No agantayun K U3BMEHEHUAM
KnnmaTa Heo6xoAMMO cHavyana NPoOBECTU OLEHKY KIMMaTuyecKnx puckos (CM. pasgen 7) n onpefenuTb agan-
TaUMOHHY NOTPEOBHOCTD.

MpumepHble MeponpuATUA Mo agantauun K U3SMEHEHUAM KavMmarta A8 alloMUHWMEBON NPOMbILIIEHHO-
CTU, yCTaHOBJIEHHbIE C Yy4eToM KYO u HanpaB/ieHHble Ha CHUWXEHWEe PUCKOB BO3HUKHOBEHWS HeraTuBHbIX MO-
cnepfcTBUiA U3MEHEHUA KumaTta, npueefeHsbl B Tabnuue 5.
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Tabnuya
HOCTW

Knumartuuecku ysi3aBuMbIi
06beKT

[o6blua cbipbs

Kapbepbl/WwaxTbl, rae
npou3BoANTCA A06bIYa
CbIpbsi

[Npon3BoAcTBO rNMHO3EMa

OO6bekTbl  pasMeLLeHus
OTXOZ0B OT NPOM3BOACTBA
rnuHosema  (LW1amoBble
nonsi/wnamoxpaHmnuwa/
XBOCTOXpaHUNnLLa)

Puckn

MopTonnexHne kapbepos/waxT.

Peanuzaupa pucka, CBSI3aHHOIO C MOATO-
N/IEHNEM KapbepPOB/LLIAXT MOXET NPUBECTU
K OCTaHOBKe MPOU3BOACTBEHHOrO npotecca
B CBSI3W C 3aTOM/IEHNEM Y4YaCTKOB MPOM3-
BO/CTBA, Pa3MbITVEM TpyHTa

Prck nepenonHeHns ypoBHSA LWiama Ha
06beKTax pasmelLeHUst OTX0LO0B OT NpPous-
BOZCTBA [NIMHO3eMa ¥ nonajaHus wiava B
OKpy>XatoLLyto cpefy (rpyHTOBble BOAbl, NO-
yBy).

Puck npopbiBa orpaxpatowiein gambbl Ha
06beKTax pasmelLeHUss OTXOL0B OT Npous-
BOZCTBA [NIMHO3eMa ¥ nonajaHus wiava B
OKpy>atoLLyto cpefly (TpyHTOBble BOAbI, NO-
yBy) [26].

PUCK NpeBbILIEHUSI KOHLLEHTpauun 3arpsis-
HAKLLMX BELLECTB B BO3AyXe Ha TeppwTo-
pUM HacefneHHbIX MeCT BCMEACTBUE CWJMb-
HOrO 3arnbl/IEHUs1 Ha 06beKTax pasMeLLeHns
OTXOZ0B OT NPOM3BOACTBA [/IMHO3EMA.

Peanuzaupa pucka, CBsi3aHHOTO C nepe-
NOJSIHEHVEM OOBLEKTMB pasmMeLlleHna 0TXo-
[0B (WramoBble nons/wnamoxpaHnnuia/
XBOCTOXpaHUAMLLA), WMEET creayrolme
nocnegctsusa [27], [28], [29]:

- Npn nonagaHunn B NMO4YBY YHUYTOXaKOTCA
penkve 1 MHOrofieTHUE pacTeHus;

- Mpu cbpoce B BOAOEMbl, LUEMNOYb, Ha-
xXofsuwasca B KpacHOM Luname, HaHOCUT
MOBPEXJEHUS1 BHELUHMM MOKPOBaM pbl6,
pakoo6pasHbIX U MOJI/IIOCKOB,  BbI3blBast
MaccoByto rmbenb, nNpu 6GONbLLOKA KOHLEH-
Tpaumu 1 pasnyHoro poga 6onesHy;

- HeraTMBHOE BO3JEWCTBME KpacHOro Luna-
Ma Ha YerfioBeka:

- LWenoYb, HaxoAsALWAscs B KpacHOM Luna-
Me, nonajast Ha KOXHble MOKPOBbLI pa3besa-
€T, BbI3blBasi OXOrW, Nnopaxas CAU3NCTble
060/104KY;

FOCT P 71770—2024

5 — lpumepHble MeponpuATUA Mo agantaumv K U3MEHEHUAM kKaumarta A/ antoMNHNEBON NPOMBbILU/TEH-

Meponpuatua

MoCTOsAHHbIE MEepPONPUSTUS:

- MPOrHO3MpPOBaHWE MNOTrOLHO-KNMMATUYECKMX
M3MEeHEeHUA (CUMbHBLIX [OXAEBbLIX 0CAAKOB,
LUTOPMOB, CU/IbHOTrO BETPA).

Bo3MOXHble afanTtaloHHble Mepbl: obecne-
YyeHne pe3epBHOT0 MOGW/IBHOMO Mapka Haco-
COB /151 ApEHAXA LUAXTHbIX BOA

MocTOsiHHbIE MEepPONPUSTUS:

- MOHWUTOPWHT YPOBHS WiamMa B LuiamMoxpa-
HUULLE;

- MPOrHO3MpOBaHWE MOTrOLHO-KNMMATUYECKMNX
M3MEeHeHUA (CUMbHBLIX [OXAEBbLIX 0CAAKOB,
LUTOPMOB, CW/ILHOTO BeTpa), KOTopble MO-
ryT CNoco6CTBOBaTb MEPENOSTHEHNIO YPOBHS
wnava;

- MPOEKTVMPOBaHWe LWiamMmoxpaHunuLLa (c yye-
TOM MOZE/IMPOBaHNSI CUTyaLWii, CBSI3aHHbIX C
KIMMaTUYeCKMIN BO3AENCTBMSIMU Ha NOBEPX-
HOCTb LU/Iama).

B03MOXHble afanTaunoHHbIe Mepbl:

- MPUMEHEHUE HOBbLIX TEXHOSOMWIA, KOTOpble
MO3BO/ISAKOT COKPATUTL BblAENEHNE KPACHOrO
wnama [30];

- yTUAM3auWsa KpacHoro Lwiama u nepepabort-
ka B uyryH [31], [32];

- nepepaboTka KpacHOro Luiama v UCnosb30o-
BaHvel) Ana nonyyeHus kepamuku [33];

- nepepaboTka KpacHOro LuiaMa Uy CHKEeHWe
LLLE/TOYHOCTM OTXOAO0B AN NOJyYEHMs LWama
c copoi [34];

- nepepaboTka LWiama Aas UCnonb3oBaHus B
npousBoAcTBe LemeHTa [35];

- Cyxoe CKIagupoBaHve KpPYMHOTOHHaXKHbIX
oTxoA0B (KpacHoro nama) [36];

- peKynbTMBaums WwiamoxpaHuamwa [37];

- nepepaboTka HedhennHoBoro Lwiama [38;

1) KpacHsblid Lunam cofepxut 6obLUKe KONMYecTBa OKCUAOB xesesa (0Tclofa KpacHblil LUBET), TTaHa, KPeMHUS!, He-
BbILLE/IOYEHHOTO OCTATOYHOTO /TIOMUHWSI, @ TaKKe PEAKO3EMESIbHOTO MEeTasla CKaHAWs, YTO NepeBOAUT KPaCHbIN Luiam
U3 KaTeropuy OTXOZOB B paspsig LEHHOTO TEXHOTEHHOTO ChIpbSi.
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MpoponxeHne Tabnuubl 5

Knumartuuyecku ysa3BuMblii
06BbEKT

Mpyabl HakonuTenm
CTOYHbIX BOZ, BOAOXPaHU-
e

CoopyXeHns Mo o4ncTke
CTOYHbIX BOJ,

3aaHnsi (NPOW3BOACTBEH-
Hble LEeXa) NpeanpusTHii
Mo NPOV3BOACTBY asllOMU-
HSt /IIOMUHWUEBOI NpoO-
MbILLIEHHOCTY

16

Puckn

- TSKeNble MeTa/l/lbl, HaKanMBasiCb B CO-
€AVNHUTENIbHbIX TKaHSIX, BbI3bIBAIOT CHU-
XEHWEe BHUMaHUA, 3afepkKy YMCTBEHHOIO
pa3BMTUS, MOBbILLEHNE arpeccuBHOCTU Y
Jeteli. Bo B3poc/nom Tesie — yBennumBa-
0T apTepuasnibHoe AaB/ieHNe, MblleYHbIe 1
r0M1I0BHble 60MW, MUTPEHU, NMPUBOASAT K OHe-
MEHMIO WM MOKa/IbIBAHUIO KOHEYHOCTENR,
YXYALEHUIO NaMSATH, NOPAXEHWUHD BHYTPEH-
HMX OPraHoB (B YaCTHOCTM MEYEHN U NOYeEK),
60/15IM B XMBOTE, MasIOKPOBUIO

MepenonHeHne npyfoB — HakonuTenei
CTOYHbIX BOZ B CBSI3M C CUJIbHBIMU OCajKa-
MU B BUAE JOXOSA.

Peanusaunsi pucka, CBSi3aHHOro C nepe-
MOSIHEHVEM MPYAOB — HakonuTeneli cTou-
HbIX BOJ, MOXET MPUBECTU K HapyLUeHUHo
pa6oTbl COOPYXEHUIA N0 OYUCTKE CTOYHbIX
Bop, (BBMAY NPEBLILLEHKS MPOMYCKHON cno-
COBHOCTM OYMCTHBIX COOPYXEHMIA) 1 copocy
CTOYHbIX BOJ, C MPEBbILEHNEM 3KOMOrnye-
CKMX HOpM

Puck HapylleHus pa6oTbl (WM Bbixoga K3
CTPOSl) COOPYXXEHWIA MO OYUCTKE CTOYHbIX
BO/ B CBSA3U C CW/IbHBIMW 0cagKkaMu B BUAE

Jile it

Peannsauusa pucka, CBA3aHHOIO € HapyLue-
HWEM paboTbl (MM BbIXOAOM M3 CTPOS) CO-
OPYXXEHW MO OYNCTKE CTOYHbIX BOL, MOXET
NPUBECTU K COPOCY CTOUHbIX BOZ, C NPEBbI-
LUeHneM 3KoTorm4ecknx Hopm

OcraHoBKa MPOM3BOACTBEHHOrO npouecca
B CBA3M C nogTtoryieHnem 3,D,aHI/II7I, coopyxe-
HUR 1 Npon3BOACTBEHHbIX 0ObEKTOB, Bpe-
MEeHHOe npekpalleHne 3Hepl’0CHa6)KeHI/IF|

MeponpuaTtusa

- paspaboTka MeponpuAaTUiA MO MOBbILLEHWIO
6e30nacHOCT XBOCTOXpaHumwa (B COOTBET-
ctBun ¢ HAT 41 [39], Hanpymep Ha XBOCTO-
XpaHWuLWax, rae NoTeHUMabHO CyLlecTByeT
OMacHOCTb MpPOpbIBa OrpaxgaroLlen aamobl,
HWKE N0 penbedly COOPYXAlT elle OAHY
«CTPaxOBOYHYH» AaM0by M3 MECTHOro rpyHTa
NS nepexsaTa BO3MOXHOMO NpopbiBa OCHOB-
HOW Aambbl)

MocTOsAHHbIE MEpPONPUATUS:

- MOHWTOPWHT YPOBHSI CTOYHbIX BOZ;

- MPOrHO3MPOBaHUE MOro4HO-KIMMATNYECKNX
N3MEHeHWA (CUMbHBIX [OXAEBLIX OCAAKOB,
LUTOPMOB, CW/IbHOTO BETPa), KOTOpble MOryT
Cnoco6CcTBOBaTb NEPENONIHEHNIO YPOBHS MNpY-
[JOB-HakKonuTeneli CTOYHbIX BOA,

Bo3MOXHble afanTauyoHHbIE Mepbl:

- UCMO/b30BaHMe CTOYHbIX BOA B CUCTEME BO-
[oobopoTa wnamoBoro xo3siictea [40], [41];
- NPUMEHEHWe TeXHOMOorniA U3nNKo-XxmMmmnye-
CKOWM 0umMCTKM CTOKOB [42], [43];

- NpUMEHEHUe MeponpusTUiA No NpefoT-
BpalleHnio 06pa3oBaHMa CTOYHbIX BOZA (B
cootBeTcTBMM ¢ HAT 21 [39], Hanpuwmep, no-
BTOPHOE UCMOJMIb30BaHVe BOAbl, NPoOXoAsLuel
yepes OUNCTHbIE COOPYXEHWS);

- peuupkynsums  (MOBTOPHOE  MCMNOMb30Ba-
HME) CTOYHbIX BOA, MO3BOJISET 3HAYUTESBHO
CHM3UTb 06bEMbI CTOYHBIX BOZ, [41];

- obecneyeHne pe3epBHOr0 MOBUMIBLHOrO Nap-
Ka HacocoB A1 fpeHaxa Bofbl B npygax —
HaKONUTENSAX CTOYHbIX BOZ,

MoCTOsIHHbIE MEPONPUSTUS;

- MPOrHO3MpPOBaHUE MOroLHO-KIMMATUUYECKMX
M3MEHEHWI, B T. Y. ONacHbIX aTMOCHEPHbLIX
ABMEHWIA;

- MOHWTOPWHT COCTOSIHUSA 34aHuiA 1 coopyxe-
HWA Ha NpegmeT COOTBETCTBUA TpPe6GoBaHU-
awv [44], [45], [46].



MpogomkeHne Tabnuubl 5

Knnmatuueckn ysasBumblii
06BbEKT

OTKpbITast NPOMMJIo-
Wwaaka

Bogonposogbl, Tpy6o-
npoBsoapl

Puckn

Puck TpaBmaTtW3Ma COTPYAHUKOB Mpef-
MPUSTUS, [AOPOXHO-TPAHCMOPTHLIX Npouc-
WecTBuiAi B CBA3M C T0O/10/1€0M W MOKPbIM
CHErom

Puck paspbiBa BOAOMNPOBOAOB, Tpy6OMpo-
BO/IOB B CBA3Y C 3aMep3aH1eM npu aKCTpe-
MasIbHO HU3KMX TemnepaTypax

FOCT P 71770—2024

MeponpuaTtua

B03MOXHble aganTaunoHHbIe Mepbl:

- MNPV CTPOUTENLCTBE 34aHWI N COOPYXXEHWI
y4YecTb YLUIMPEHVE MOAOLBbLI (PYHAAMEHTOB
30aHMsi C MOMOLLbK YCTPOCTBA MOHOMUT-
HbIX XeN1e306eTOHHbIX 000VM WK CMMOLUHOW
MOHOJINTHOI NANTbI MeXAy HecyLyMU cTeHa-
MW, a Takke YCTPOICTBO AedhopMaLnOHHOro
LWBa B MecTax MPUMbIKaHUSI CTEH NPUCTPOS K
CTeHaM 34aHusi, yCuieHne KUpNUYHOI Knagaku
CTEH 3[jaHnsl 1 BOCCTAHOB/IEHME TMAPOU30/S-
v [46];

- MPpW CTPOUTENLCTBE 3[4AHUA N COOPYXXEHWUI
yuyecTb [47]

Bo3MOXHble afanTaunoHHble Mepbl:

- paspaboTka HOBbIX TEMNEPATYPHbIX HOpMa-
TVBOB A5 AOPOXHbIX MOKPbLITUA W pacLumpu-
TefbHbIX LUBOB MOCTOB [48];

- UCMO/Ib30BaHMe CTaslbHOM apmMatypbl npu
cTpouTenbcTBe Aopor [48];

- MOBbILIEHNE YPOBHA pa3MeLLeHns [opor,
MOCTOB W TyHHENe Bblle YPOBHA NaBOAKO-
BbIX HABOAHeHWUIA [48];

- UCMO/Ib30BaHMe MesIKO3epHUCTLIX acdasib-
TOBGETOHHbIX CMECei npu CTPOUTENLCTBE [0-
por [49];

- UCMO/MIb30BaHME aHTUTONONEAHbIX Hanon-
HUTenein B actasbTOOETOHHbIX CMECSAX Mpu
CcTpouTenbCcTBe Aopor [49]

MocTosAHHbIE MEPONPUATUS:

- NPOBEAEHNE MOHUTOPWMHIA COCTOSIHWUSA BO-
[OMpoOBOAOB, TPY6ONPOBOAOB B COOTBETCTBU
C AeiicTByOWMMI TPEBGOBAHMAMYK MO 3KCMITy-
ataumu Ha NpeaMeT HaMums MUKPOTPELLMH,
Ha NpeaMeT 3aMep3aHus;

- Mepbl MO pe3y/nbTatam MOHWUTOpuHra (Ha-
npumMep, 3amMeHa BOAONPOBOAOB U TPyGONpo-
BO/IOB, MEPONPUSTUASI N0 Pa3mMopo3ke).
Bo3MOXHble afanTauoHHbIe Mepbl:

- yTennieHne (4ns 3TOF0 MOXHO MCMO/b30-
BaTb pas/IMyHble MaTepuasibl: CTEKNO- W Ka-
MEHHYI0 BaTty, NeHOMN/acT, BCMNEHEHHbIA Nou-
3TU/IEH, NEHOMNONUCTMPON);

- yK/fagKa BHYTPU KOMMYHUKALMWIA rperoLero
Kabens;

- MOrpyXeHve BOAONPOBOAA B 3EM/IH0 HKe
JINHUM NPOMEP3aHUS TPyHTa
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MpoponxeHne Tabnuubl 5

Knumartunuyeckn ysa3BuMblii
06BbEKT

OHeproTpaHcnopTHoe Cco-
obLeHne (rasonposogbl,
JIMHUW TENMO- U 3NEKTPO-
nepegauu)

Mpouecc anekTponusa

O6opyfoBaHve,  Heob6-
XoAUMOE AN Mpown3-
BOACTBEHHOTO MpoLecca
(anekTponmsHbie BaH-

Hbl — 3/1EKTPOSIN3EPbI)

Puckn

PaspylueHne ra3onpoBOAOB, /IMHWIA Tensio-
U 3nekTponepesaysm O6HLEKTOB B CBA3N C
TasiHMEeM BEYHOl Mep3/10Thl

PUCK «3aMOpaXmBaHUs»  3/1EKTPOSIU3HBIX
BaHH MO NpWYKMHe BbIXoda W3 CTPOSi UCTOY-
HWKa 6ecnepeboinHOro 3HeprocHabXeHus
BC/IeICTBME KIMMATUYECKOrO BO3aelicTBUSA

MpoM3BOACTBO 3/1EKTPO3HEPTUM

VcTouHnkn  6ecnepeboii-
HOTO  3HeprocHaGXeHus
(T3C, Irac)

PuUcK BO3HWKHOBEHMWSI aBapuii Ha NCTOYHIKE
6ecnepeboiiHOro 3HeprocHabXeHwus.
Peanuzaunsi pucka, CBSI3aHHOTO C BO3-
HUKHOBEHMEM aBapuii Ha WCTOYHWKe 6Gec-
nepe6oiiHOrO  3HEepProcHabXeHnsl, MOXeT
npuMBecCTM K AAuTenbHOMYy nepe6oo B
3/IEKTPOCHABXKEHUN U K «3aMOPaKNBAHMIO»
3/1EKTPOIN3HBIX BaHH

MeponpuaTtua

MocTosHHbIE MEepONPUATUS:

- TeOTEXHWNYECKNIA MOHWUTOPWHT U3MEHEHWUli B
KPUONITO30HE;

- UCMOMb30BaHMe Mep3/0THO-NaHAWwadTHO
KapTbl (pa3paboTaHHOl VIHCTUTYTOM Mep3/10-
ToBeAeHua M. akagemuka MN./. MernbHukoBa
CO PAH) npu cTpouTensctBe UHPACTPYK-
TYpbl Ha TeX TeppuTopusX, KOTOpble MeHee
BCEro MoABEPXEHbI OTTavBaHWIO, KoTopas
MO3BO/IUT MPOrHO3NPOBAaTb CKOPOCTb TasHUSA
Mep3/10Tbl U ONpPeAenATbL HeNoaxoasLme an1s
3aCTpoiiku mecta

Bo3moxHble agantauyoHHble Mepbl:

- YCTaHOBKa MPOMBILLIEHHBIX  UCTOYHUKOB
6ecnepeboiiHoro nNuTaHns (Npy JOCTYMHOCTH
Takoli TeXHONoruu);

- pesepBuUpOBaHNE UCTOYHUKOB Gecnepeboii-
HOr0 3HEepProcHadXeHus

MocTosiHHbIE MEPONPUATUS:

- NpoBefeHVe 3KCMepTM3bl MNPOMbILLIEHHON
6e30macHOCTM 3faHuii 1 coopyxeHuin (F3C,
T3C) B COOTBETCTBUM C AENCTBYHOLUM 3aKO-
HoAaTenbLCTBOM [25];

- paspabotka u peanusauus TJIACos co-
rnacHo [50] (B T. 4. NpoBefeHMEe OLLEHKN pu-
CKOB BO3HMKHOBEHWS aBapuiiHbIX CUTYyauuii).

Bo3moxHble afanTaloHHblE Mepbl:

- MeponpuaTha Mo  PeKOHCTpyKuuu/mMoaep-
HM3auumn obopygosaHusa (B T. Y. NPUMEHEeHne
HOBBIX MaTepuasioB) UCTOYHMKA HGecnepeboii-
HOTrO 3HEepProcHabXeHuns;

- Ha BHOBb co3gaBaeMbix OC HeobxoauMo
pauuoHasibHOe pasMelleHne 06bEeKTOB IS
UCK/THOYEHNA BO3MOXHOCTW 3aTONIEHNS; TLLa-
TenbHasA NoArotoeka AHa OyAayLiero Bogoxpa-
Hunwa [51];

- obecneyeHne 3allWLLIEHHOCTU T[UAPO3/IEK-
TpOCTaHUUW (CHWXEHVWE YPOBHEN Harpysok,
BO3HMKAIOWMX OT OMNacHbIX SBMEHWIA): pery-
JiMipoBaHne CTOoKa pekK, yBennyeHvie nponyck-
HOIi CNOCOBHOCTY PEYHOro pycra (pacumcTka,
yrnybneHve, paclivpeHve);

- YCTaHOBKa  MPOMbILL/IEHHbIX
6ecnepeboiiHoro nuTaHKsal)

NCTOYHNKOB

1) MpoMbILLNIEHHbIE UCTOUHUKM GecnepeboiiHOro NUTaHUs NpeaHa3HayeHbl A1 06ecneveHnst KAaYeCTBEHHOW 3ek-
TPO3Heprei NPOMbILLIEHHbIX 06BEKTOB. MpoMbIlL/IEHHbIE 6ecnepeboiiHNKM pa3pabaThiBAOTCS C YY4eTOM Ccreumdmkm
CTaHZApTOB KOHKPETHbIX OTpacsieil. B kauecTBe 06bekTa MOXET BbICTYNaTh KPYMHbIA NPOM3BOACTBEHHDBIA KOMMIEKC, LEX,
CTaHOK WM Apyroe VHAYCTpuasibHoe 06opyAoBaHue. MpoMbilieHHble Gecnepe6oiiHnky pa3pabaTbiBaloTcs C YYETOM
cneundvky CTaHAAPTOB KOHKPETHBIX OTPAC/ENA.
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MpogomkeHne Tabnuubl 5

Knnmatuueckn yssBumblii
06BbEKT

BopoxpaHnnuiwa
3/1eKTPOCTaHUMM

rmapo-

VicTouHnkn 6ecnepeboii-
HOTO  3HEeprocHadXeHus
(rmapoanekTpocTaHLmn)

SHepreTnyeckoe 060OpYy-
[loBaHne

MNoTuHbI, gambbl rMapo-
TEXHWYECKMX  COOpYXe-
HWiA

Puckn

Puck nepenonHeHusa sogoxpaHunmwa MNC
B CBA3M C yBe/nMyeHneM obbema BOAbl B
peke, YTO MOXET MPUBECTU K 3aTOM/EHUNIO
61m3nexawyx Tepputopuii 1 noBpexae-
HUI0 06opyaoBaHus MIC

Puck cokpateHma molHocTn M9C B €BA3MU
C HefoCTaTOUYHbIM 06BEMOM BOAbI

Puck Bbixoga M3 CTPOSi 3HEPreTMyeckoro
obopynoBaHusa2), KoTopoe paboTaeT Ha
3KCTPEMaSIbHbIX — Harpy3kax BCMeACTBUE
KIMMaTMYeCcKoro  BO3AENCcTBMA  (3KCTpe-
Ma/lbHble TemnepaTypbl: CWibHast xapa
WM MOpOo3)

Puvck paspyLueHnst NaoTuHbI, Aambbl rmapo-
TEXHUYECKNX COOPYXEHWUIA B CBA3U C CW/b-
HbIMW OCafkaMW W BECEHHUM MaBOLKOM
(Npv NpeBbIWEHWN YPOBHA BOAb! A0MYCTU-
MO0 3Ha4YeHus)

FOCT P 71770—2024

Meponpuatua

MocTosiHHbIE MeponpUATHS:

- MOHWTOPWHT YPOBHSI BOAbI B peKe W Ha Bo-
[LOXpPaHUNNLLE;

- MPOrHO3MPOBaHWE MOTOAHO-KMMATAYECKUX
M3MEHEHWIA (CWIbHBIX [OX/AEBbIX OCa/KOB,
LUTOPMOB, CW/ILHOTO BETpa), KOTOpble MOryT
CMoCOGCTBOBATL HACTYM/IEHUIO PUCKE;

- ncnofnb3oBaHWe Bogocbpoca

Bo3MOXHble afanTauoHHbIE Mepbl:

- B C/lyyae MnogbeMa YpPOBHS BOAbl —  UC-
Nosib30BaHNe AOMNOSTHUTENIbHBIX HACOCOB, KO-
TOpble MO3BOJIAT OTKa4aTb BOAY U3 BOAOXpa-
HUMWLLA, 4YTOGbl CHM3UTb YPOBEHb BOAbI A0
6e30nacHoro;

- obecneyeHne HaMuna [OMOSNHUTESbHbIX
HaCOCOB Ha Cryyaii peanunsaummn pucka

MocTosAHHbIE MEPONPUATUS:

- perynupoBaHue pexumMa pabotel MN9C ana
ONTUMM3ALMN BXOLHOIO NOTOKA.

Bo3moxHble afanTauroHHble Mepbl:

- paccMOTpeTb BO3MOXHOCTb MPUMEHEHUS
FTASC, KOTOpble UCMO/b3YHT 3aMKHYTbIA KOH-
TYyp 4NA TypOuHbl BOAbl U MOMYyYEHUS 3NeK-
TpuyectBal) [52]

Bo3moxHble aganTaumoHHbIe Mepbl:

- MOAEpHM3aUMUA 3SHepreTUyeckoin unHdpa-
CTPYKTYpbl, BK/tOYas MOBbLILEHWE HaAEeXHO-
CTU cucTemM oxnaxpeHuns T3C;

- ncnonb3osaHne BVI: masbix 'AC, BETPO- U
resinoycTaHoBOK

MocTosAHHbIE MEPONPUATUS:

- MOHUTOPVWHT YPOBHA BOAbl B peKe M Ha BO-
JoXpaHunue;

- MPOrHO3MpoBaHVe MOroAHO-KIMMaTUYeCKNX
n3MeHeHuii (NaBOAKOB, CW/bHbIX AOXAEBbIX
0CaflKoB, LUTOPMOB, CW/IbHOTO BeTpa), KOTOo-
pble MOryT cnocobcTBoBaTb HACTYMEHUIO
puvicka,;

- MOHWUTOPUHI COCTOSIHUS NMOTWHBI (Hanpu-
Mep, aBToOMaTuU3NpPoBaHHasA cucTemMa o yyety
N UCCnefoBaHWIo0 BCEX AMHAMUYECKUX BO3-
Aencteuii Ha nnotuHy (F3C));

- B C/lydae KpuTMYeckoi cuTyaumm Ha OC
MOryT ObITb BBEAEHbI aBapuiiHble Mepbl, Ta-
KMe KakK OTKpbITVE A0MOSIHUTESbHBIX LLINH030B
Ansa cnvea Bofpl

1) B cnyyae MTASC HanosiHeHe BOJOXPaHWMLLA NPOUCXOAWT 3a cYeT paboThl arperatoB camoii CTaHLUUM B Hacoc-
HOM pexume. JTO MOryT GbITb Kak 06paTMble TMAPOreHepaTopbl, Tak U KOMMIEKC TEHEPATOPOB U HACOCOB.

2) Npu paboTe 3HepreTnyeckoro 060py0BaHUs B YCIOBUSIX 3KCTPEMAsIbHBIX TEMMEPATYP (CUbHas Xapa Wi Mo-
pO3) MOBbLILIAETCS PACX0A, 3HEPIUM HA 0BOTPEB WM KOHAMLMOHMPOBAHUE, a Takke Pacxof Bofbl Ha OX/axaeHne o6opy-
[lI0BaHUS B>Xapy WM napa Ha ero noAorpeB B MOPO3.
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MpoponxeHne Tabnuubl 5

KnnumaTtunueckun yﬂ3BI/1MbII7I

06BbEKT

Puckun

Mepenaya 3nEKTPO3HEPrK (MPOLECCHI 3/1EKTPOCETEBON KOMMNAHWN)

nan

20

Puckn nospexgeHusa /13 B CBA3N C CUMb-
HbIM BeTpoM (cMmepu)/rpo3oit/rpagom (06-
pbiBbl J1IBI, 06pyleHne 1 noBpexaeHune
ornop ¥ MEeTa/UIOKOHCTpyKUumin  JI9M, no-
BpeXAeHWe BO3AYLIHbIX JIMHUA 3NeKTpo-
nepefay BCMeACTBUE «M/IACKA NPOBOLOB»)

Meponpusatusa

Bo3moxHble aganTauroHHble Mepbl:

- pas3paboTka [0NOSIHUTENbHbLIX aBTOMaTU3N-
POBaHHbLIX METOAOB MOHUTOPUHra NOTUHBI C
Liefblo BbISIBIEHUA HEraTvBHbIX BO34EWCTBUIA
Ha NAOTWHY (Hanpumep, aBTOMAaTU3MPOBAH-
Has cucTemMa Mo U3MEPEHWUIO BEIMYUHLI NPO-
rmba nnotuHbl (FOC), KOTOpbIi BO3HUKAET
13-3a BO3AENCTBUA Ha COOPYXEHUe rmapocTa-
TWUYECKOro aB/fieHNs BOAbl CO CTOPOHbI BEPX-
Hero 6becha M TemnepaTypHbIX BO34EWCTBUIA
OKpyXatoLei cpegpl);

- paboTbl Mo yKpenaeHno gambbl 1 06opyao-
BaHMA Ha 3C (Hanpumep, no pesynbTaram
MOHWUTOPUHIa), 4TOGbl OHW MOI/IN BbiAepXaTb
[ONOMHUTENbHYIO Harpy3ky BO Bpems nasof-
Ka

MoCTosIHHbIE MEPONPUATUS:

- MOHWUTOPWHT cocTosiHUA J13rT;

- NPOrHO3MpOBaHWe MOroAHO-KNNMaTUYECKUX
N3MEHEHWI (NaBOAKOB, CUSIbHbIX AOXAEBbIX
0CafikoB, LUTOPMOB, CW/ILHOrO BETpa), KOTO-
pble MOryT Ccrnoco6CcTBOBaTh HaCTyMN/IeHUI0
puvicka.

Bo3moxHble afanTalOHHblE Mepbl:

- NpvMeHeHVe 6onee MNPOYHbLIX 3/1IEMEHTOB
4na coopyxeHusa JIQM, a Tawke ycTaHOBKa
orop B [OMOJIHEHNE K YXXE CYLLECTBYIOLLMM,
UCMONb30BaHNe COBPEMEHHbIX BbICOKO3M-
heKTUBHbIX KOHCTPYKUMIA 415 3aLUMTblI MPOBO-
[0B BJ1 OT BETPOBLIX BO3AECTBUIA;

- B CBAA3Y C TEM, YTO 6naronpuAaTHLIMKU YCNOBU-
AMW A5 BO3HUKHOBEHWS WHTEHCUBHOW Msi-
CKM AB/IAOTCA POBHas OTKPbITass MECTHOCTb
1 BEPLUMHBbI XO/IMOB, MpeasiaratoTcs Mepbl Mo
ycTaHoBke JIOIM B6GMM3M BbICOKOW 3aCTPONiKK,
neca, CWIbHO W3Pe3aHHOro pesnbeda MecT-
HOCTM, 3aKpblBaIOLWMX y4acTku Tpaccel B/l ot
BeTpa (4YTO, COOTBETCTBEHHO, CHMXaeT Bepo-
ATHOCTb MNSACKM NMPOBOAOB).



OkoHuyaHne Tabnuubl 5

Knnmatunueckn ysasBumblii
06BbEKT

nan

Puckn

Puck Bo3HMKHOBEHMA 06pbiBa /13M B cBA3N
C rof10/1e4H0-U3MOPO3EBbLIMUN OT/IOKEHUSAMMN
N MOKPbIM CHEroMm.

Peanunsauusa pucka, CBA3aHHOMO C 06pbIBOM
N3N u3-3a OTNOXEHWUI NbAa WM Hanmna-
HUS1 MOKPOro CHera, npuBefeT K npekpatie-
HUIO Nepefayn 3/1EKTPO3HEPTUN

P1CK BO3HV/KHOBEHMWSI @aBapUiiHbIX CUTyaumil
npy neperpese /13N (B CBA3W C BO3HUKHO-
BEHMEM 3KCTPEMaUILHO BLICOKMX Temnepa-
Typ).

Peanusauma pucka, CBA3aHHOrO C neperpe-
BoM JI3I1, MOXeT npuBECTM K MNpekpalle-
HUIO Nepefayun 3/1EKTPO3HEPTUN

TvnoBoe NPOV3BOACTBO NEPBUYHOIO /IIOMUHUA

WHbpacTpykTypa npo-
MbILWIEHHbLIX  Npeanpu-
ATWIA

Pvck nmonHoli wnyM YacTUYHOW yTpaTbl WH-
hpacTpyKTypbl BCEACTBME JIECHbIX MOXa-
poB BO6M3VM TeppuUTOpPUiA NPOMBbILLAEHHbIX
npeanpusAThii (B nNepuoj, 3KCTPEMasIbHO
BbICOKMX Temneparyp)

FOCT P 71770—2024

Meponpuatua

MoCTOsAAHHbIE MEPONPUATUS:

- NPOrHO3MPOBaHNE MOrOAHO-KIMMATUHECKNX
U3MEHEHWIA, KOTOpblE MOTYT CMOCO6GCTBOBATHL
HacCTYMN/IEHNI0 PUCKa;

- npodmnakTnyecknii oborpes /130, nnaska
CcHera.

Bo3MOXHble afanTaunoHHbIE Mepbl:

- MCMNOMb30BaHNE CrneLuasibHbIX aHTUKOPPO-
3WIHBIX COCTaBOB AN Lienei 3awuTbl JIMHWIA
afekTponepejay, obecneuvBallime yBenu-
YyeHre cpoka akcnayaTauum o60pyaoBaHus;

- NPYMEHEeHVe 60siee MPOYHbIX 3/IEMEHTOB
ona coopyxexua JIOMM, a Takke ycTaHOBKa
OMnop B [OMOJIHEHUE K Y)XE CYLLECTBYIOLLMM,
CMCTEMbl paHHero o6HapyXeHusi rononeaa,
CHErooTTa/IKMBaKLLMEe MPOBOAA, WCMNOMb30-
BaHWe rpy30B-OrpaHnuMTesIeil U CHerooTTasl-
KMBaIOLMX KOMel, a Takke WMHHOBaLMOHHbIX
MEeTOA0B 60pbObLI C 06/1e4eHEHNEM NPOBOAOB

Bo3moxHble afanTauroHHbIe Mepbl:

- NpuMeHeHue 607iee MPOYHbIX 3/1EMEHTOB
ona coopyxexua JIOMM, a Takke ycTaHoOBKa
orop B [OMOJIHEHME K Y)KE CYLLeCTBYIOLLMM;

- VCMOMb30BaHNe COBPEMEHHLIX BbICOKOAM-
(heKTUBHbIX KOHCTPYKUMIA AN 3aluMTbl NpPO-
BozoB B/,

- BbINO/IHEHWE pPerfiaMeHToB Mo O6CnyxmBa-
HUIO 1 3KCr/lyaTauuy 3/1EMEHTOB CUCTEMBI
3/1eKTPOCHABXKEHWS;

- CBOEBpPEMEHHas 3ameHa npefasBapuiiHbIX
orop v NpPoBoA0B

Bo3MOXHble afantaumoHHble Mepbl:
- B3aMMOAEINCTBME C 3aVHTEPECOBaHHbLIMU
cTopoHamu (B T. 4. MYC) B yactu:
- MeponpuaTUiA Mo JIECOBOCCTAHOB/IEHWIO;
- NPUMEHEHNA CUCTEM ObICTPOro pearnpo-
BaHUS Ha /IoKa/M3aumy o4aros noXxapos;
- pa3paboTkv 1 MPUMEHEHWS CUCTEMbI MO-
HUTOPWHra fIeCHbIX NoXapoB [53]

OueHKY BO3MOXHOTO yuiep6a OT BO34ENCTBUA KNMMATUYECKNX PUCKOB PEKOMEHAYETCH OCYLWeCTB/ATh B

cooTBeTCTBUM C [4].

HacToAwwnii nepeyeHb MeponpuAaTWiA NO agantaunn K U3MEHeHUAM Knumarta AN alloMUHUMEBON npo-
MbILLIEHHOCTW HE UCYepPNbIBAOLWNA N HOCUT PEKOMeHAaTeNbHbIV XxapakTep. MNpeanpuaTMa antoMmMHUEBON NPo-
MbILI/TIEHHOCTU BMNpaBe CamMOCTOATE/NbHO MPUHMMATL pelleHne O nepeyHe Mep Mo agantauyuuv K U3MeHeHUAM
KnumaTa, Hanpas/IEHHbIM Ha COKpalleHWe KNMMaTUYeCKUX PUCKOB, YCTAHOBJIEHHbIX AaHHbIMU NpeanpuaTus-
MU, a TakKXe C y4eTOM COOTBETCTBYHOLMX KIMMATUYECKN YA3BUMbIX 06BbEKTOB. B cnyyae, ecnu npegnpuatnem
BbISIB/IEHbI KIMMATUYECKN YA3BMMble 0O6BbEKTbl, KOTOpPble HAXOAATCA B COOCTBEHHOCTM ApYroii opraHusauuu,
HO peanusauna KIMMaTUYecKoro pucka Ha faHHblX 06bekTax MOXeT HeraTMBHO MOBAUATbL Ha NMPoLecchbl NPo-
n3BoACTBA aNlOMUHUA, afanTalnMoHHble MeponpuAaTUA MOryT ObiTb pas3paboTaHbl COBMECTHLIMU YCUINAMU
(opraHu3zaumii, B COGCTBEHHOCTWN KOTOPbIX HAXOAATCA KAUMATUUYECKN YA3BUMblIe 06BbEKTbI).
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MpunoxeHve A
(cnpaBo4HOe)

MpuMep cnpaBOYHOW UHpOPMaLMN M3 TPETbLETO OLEHOYHOro Aoknaga PocrugpomeTa
00 MN3MEeHeHUsAX Kammata U nx NocnefcTBUAX Ha TeppuTopumn Poccuiickon degepaumnn,
KOoTopasi MOXeT ObiTb MCNOJ/Ib30BaHa A/18 OLEHKU KJIMMaTUYEeCKUX PUCKOB

Ha pekax, pacnonoxeHHbIX B BEpPXHEN YacTu 6acceiHoB AHrapbl 1 MpTbilwa, BO3POC/IN PUCKN ONACHbIX AOXAEBbIX
NaBoaKoB. lMPMMEpPOM 3TUX ONAaCHbIX MMAPONOrMYECKNX SABEHUIA ABNSAIOTCA HABOAHEHWS Ha pekax bacceiiHa BepxHeli
AHrapebl, npousoweawme 8 2019 r.

[ns ropHoii 1 npearopHoli yactein CPO, rae oxuaaeTcsl NoBbiLLEHWE PUCKOB ONACHbIX AOXAEBbLIX NAaBOAKOB, Npu-
OpPUTETOM SAB/IAKOTCA MEPOMNPUATUS MO Pa3BUTUIO TMAPOMETEOPOIONMHYECKOTO MOHUTOPKHIA B LIENAX yBe/InyeHus 3abnaro-
BPEMEHHOCTM 1 TOYHOCTW NPOrHO30B HABOAHEHWIA U MO CHDKEHWIO MX HEraTUBHbBIX MOC/EACTBUIA. poucxogsaiime v oxmnaa-
emMble M3MEeHEeHUs B BOAHOM pexume pek EHnceli n AHrapa TpebyloT perynsipHoli akTyasim3aummn npasus UCnosb30BaHus
BOAHbIMW pecypcamu AHrapo-EHucelickoro kackaga BoAOXpaHUANLL,

Camble 3aMeTHble NOCNeACTBUA U3MEHEHUI TEMNEPaTYPHOro pexmma cBa3aHbl CO 3HAUUTENbHbIM NOTENIEHNEM B
BeCeHHUIA ce3oH (1,7°C — 2,0°C).

Mo pesynbTataMm KIMMAaTUYECKOTO MOAENNPOoBaHMs K cepednHe XXI Beka OXMAAITCA JasibHelLmniA pocT Makcu-
MaUlbHbIX TEMMNepaTyp BO3ayxa 1 yBe/lMyeHne MakCMasibHOM A/IMTeNIbHOCTM BOJSIH Teria Ha NATb-LUeCTb AHel. Takoe us-
MeHeHMe TeMnepaTypHOro pexviMa Ha Tepputopun CPO yBenMumuT BEPOSATHOCTb BLICOKOWN NMOXapoonacHOCTY U CMepYeil,
NpeacTaBNAoLLMX YIPo3y Kak /1 arperatoB S/1eKTPOCTaHUMiA, Tak u gna J19r.

Aapun Ha /13N B C®O B OCHOBHOM CBSi3aHbl C CW/IbHbIMW BETpPaMu, CMepyamu, LUKBanamu, rpo3amu. B HoXHbIX
paiioHax okpyra yBenMuMBaeTCs WHTEHCUMBHOCTb PO30BON AEATE/IbHOCTU, B CBA3WN C 3TUM BO3pacTaeT PUCK aBapuiiHbIX
OTK/TOYEHWI Ha BbICOKOBOJIbTHBIX IMHUAX M3-38 HU3KO rPO30YNOPHOCTM BO3AYLUHBIX IMHUIA.

Mpu npoekTpoBaHun 1 akcryataumn TAC n /1SN HeO6X0AUMO NPUHMMATL BO BHUMaHUe Habiogaemoe u oxunaa-
€eMOoe M3MEHeHMe 3HaYeHNI CneLMan3npoBaHHbIX KNIMMAaTUYeCcKX napameTpoB.

22



FOCT P 71770—2024

"MM220d ediHaNlaw

-0dn_| unHaas xmioshmiorodoalain Xi9HOeUO xsudaimdy 1 aHhadau wogoun] g axviel e ‘[g] 8 BI1KOOHE 819d0.L0) ‘WBMHIHBNEN X g SN MMHaXOoLMdU g 0JOHHBL'E0HRLIA

‘(epredd oloxel nuneound aenAud 9) edoied 010MI8hMIBWULY BUHBSheHE (01oMdahmindy) ologolodou amHamiqgadu qiesedA sdlaATHawodad oHAualuHuouoff (T

nnisnduodsw

nnneenuread

wiodo 1 enuu
9I9HHa91019810

WdoH un
s»uLondaredex
XUMNOBhUHXDL
XIGHHOL'a0HR 1A
10 YIMHAHOLMLO
MuHaxadaou
suHadolgou
anHamAuoraH
BH
al9HHageduUeH
‘Buisnduodap

yunisnduodsw

nuneenwead

mwiodo 1 enuu
9I19HH91018810

wdoH
nuLondairedex
XUNIDhUHXDL
XI9HHOaL'a0HR LA
10 UMHBHOLMLO
/MuHamxadaou
XI9HHaL K198
OiMHaHed1oA ou
suismduodapy

wdoH n
»uLondaredex
XVUNOBhUHXL
XI9HHaL'g0HR LA
10 BUHBHOWNLO

BUHaxadao||

(T(dored yumidahmLeWnL

BLI9990 0JoNMaEBA olamoiAendaedex
VNOBhULRINWL ‘BLraLeER)NOU
ereff
(aUHaheHE0QO) 0l8moiAg.1018491000
auHeaeeH wauHeeeyA 2) dowed
UMNOBhULRINNLIY

aodoied XMMdahUlRNULY BMaLOUaTeoa analoouog 90139990 XI9NNAEBA
midshnltewunuy WAoH n xmiondairedex XUNI8hNHXSL XIGHHBUGOHBLOA LO UMHBHOLMLO Uum/u unHamxadaou mnunedironiad eveHdAx endoop

™
N



FOCT P 71770—2024

(1]
(2]
(3]

[4]

[5]
[6]

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

24

Bubénnorpadusa

Yka3 lMpesungeHta Poccuiickoin depepaunn ot 26 oktAabpsa 2023 1. Ne 812 «O6 yTBEpXAEHUM KumaTnyeckoi
OOKTpUHbI Poccuiickoin denepauymns»

PacnopsikeHne [MNpasutensctBa Poccuiickoin degepaummn ot 11 mapta 2023 r. Ne 599-p «O6 yTBEPXAEHUM
HaLMOHasILHOIO MN/1aHa MeponpuATUiA BTOPOro atana agantauuy K usMmeHeHusIM knvmara Ha nepuog go 2025 roga»

Mpukaz MuHMCTEPCTBA 3KOHOMMYECKOro pa3BuTusa oT 13 mas 2021 r. Ne 267 «O6 yTBEpXAEHMU METOANYECKMX
pekoMeHZauuin 1 nokasaresieil no Bonpocam agantaumy K U3MEeHeHVsIM KnmMara

Mpvika3 MyUHKMCTEPCTBA 3KOHOMUYECKOTo pa3Butus oT 28 aekabpsa 2023 1. Ne 927 «O6 yTBepXaeHUn MeToamueckmx
peKkomMeHZauuii No oLeHKe BO3MOXHOTO ylepba 0T BO3AENCTBMS KMMaTUHYECKMX PUCKOB, B TOM Y1C/Ie PEKOMeHAAUN
no oOPMMPOBaHMI0 NEPEYHS KIMMATUYECKN YA3BUMbIX 06 LEKTOB B OTPAC/IAX SKOHOMUKM, B CybbekTax Poccuiickoit
depepaunn 1 MeToanYECKUX PEKOMeHAaLuiA N0 MOHUTOPUHIY U oLeHKe ahdheKTVBHOCTU 1 pe3yNbTaTuBHOCTU Mep
no ajantaunn K USMEHEeHUAM Kiumara»

https://rusal.ru/about/geography/

VIH(hOpMaLMOHHO-TEXHNYECKM  CMPABOYMHMK MO Haulyylium  AOCTYMHbIM — TexHosnormam  UTC  11—2019
«lMpon3BOACTBO aIIOMUHUS»

SHumknoneaus TexHonoruii 2.0: MpoussBogcTBo meTannos/[rn. pep. 0.0. Ckobenes]; ®rAY «HUN «L3MM».—
Mockea; CaHkT-lMeTepbypr: PeHome, 2022. — 378 c.: wn.

https://aluminiumleader.ru/production/how_aluminiumJs_produced/

epwmHkoBa [J.A., CnvpuH A.B., YecTHoli C.HO.//KnumaTtuyeckme pycku ans npon3soacTsa antoMuHms B Poccumn (Ha
npumepe 06beAVHEHHON KoMnaHun «PYCAM»)//®@yHaaMeHTaslbHasa 1 NpuknagHas kaumarosnormsa. — 2018. — Ne 4

Mpukaz MuHMUCTEpPCTBA 3KOHOMMYECKOTO pasBuTusi oT 28 gekabpst 2023 1. Ne 928 «O BHECEHMU WU3MEHEHWUli B
npukas MuHakoHompa3suTuss Poccum ot 13 mas 2021 r. Ne 267 «O6 yTBEPXAEHMN METOANYECKNX PEKOMEHAALMNA 1
nokasaTesieil No Bonpocam agantaumn K U3MEHEHUSIM KiMmaTa»

MoOHTaX 1 aKcnyaTaums BO3AYLUHbIX JIMHWIA anekTponepegaun//DKL : https://elektro-montagnik.ru/? address=lec-
tures/part2/&page=content (gata obpaweHus: 14.06.2021)

[JopoxnHa O.W., WeBuenko H.FO., Baxtnapos K.H. OueHka HafexXHOCTU BO3AYLUHbIX JIMHWIA anekTponepesayn ¢
y4YeToM KNMMaTuyeckmx hakropos//MexayHapoaHbIi XypHan NpuknagHbix U yHAAMEHTa IbHbIX UCCNe0BaHNA. —
2015. — Ne 9 (vactb 2) — C. 226—230

Yrapos I.I., LesuyeHko H.HO., Nlebenesa HO.B., CowmnHoB A.l. TMoBbilweHNe 3GEKTUBHOCTA BO3AYLUHbIX JIMHWI
anekTponepegayn HanpsbkeHmem 110—220 kB B rononegHbix paioHax. — M.: Mepo, 2013. — 187 c.

Akosnes J1.B. Mnscka NpoBOAOB Ha BO3AYLLHbIX JIMHUAX 31eKTponepesayn u cnocobbl 60pbbbl ¢ Heto. — M.: HT®
«3QHepronporpecc», 2002. — 96 c.

Bo6bines M.M., ObiraH M.M. Agantaumsi K M3MEHEHUsIM KAMMaTa: HOBbI BbI30B Pa3BUTUIO 3/IEKTPOSHEPreTUKN
Poccun//QHepreTnyeckas nonutuka. — 2020. — Ne 3.

UepHokynbckuii A.B., NarowuH A.B., BopoHvHa [O.C. OueHka (OU3MYECKMX PUCKOB W3MEHEHUS Kvmara ass
komnaHwin. — M.: FTEOC. — 2022. — 36 c.

CemeHoB C.M., Tnagunbumkosa A.A. CLeHapu aHTPOMNOTeHHbIX U3MEHEHWIA KNMMaTUYecKoli cuctembl B XXI Beke.//
PyHOaMeHTaulbHAA Y npuknagHas knuvaronorna. — 2022, — T8. — Ne 1. — C. 75— 106

LLlecToli oueHouHbIl goknag MWK, Climate Change 2021: the Physical Science Basis, https://www.ipcc.ch/report/
sixth-assessment-report-working-group-i/

MaATbIli oueHouHbI goknag MUK Synthesis Report: Climate Change 2014 https://www.ipcc.ch/assessment-report/
ars/

3amonoguvkoB [.I. MporHo3 pocta rno6asibHol Temnepatypbl B XXI Beke Ha OCHOBE MPOCTOI CTaTUCTUYECKONA
mMopenu//KoMmnboTepHble nccnefoBaHUs U mogenvpoBaHve. Tom 8, Bbinyck 2. — 2016, ¢. 379—390

Knumartunueckue mMogenun: aKCnepumeHTbl YYeHbIX 1 NPOrHO3bl cLeHapueB byayulero. https://climate-change.moscow/
materials/klimaticheskie-modeli-eksperimenty-uchenyh-i-prognozy-scenariev-budushchego

BonoguH E.M., M'puuyH A.C. BocnpounsBefeHne BO3MOXHBIX OyayLUMX 3MeHeHuli kiumaTa B XXI Beke € MOMOLLbIO
mMogemm kiumara 1bIM-CM5//3BecTus PAH. ®usunka atmocdepbl 1 okeaHa. — 2020, T. 56. — Ne 3. — C. 255—266

BypueB A.A., Hnuyenopuyk B.B., CumoHoB K.B. OueHka pUCKOB aBapWiiHbIX CUTyaLuii Ha rmapo3nekTpoCTaHUMsX
KpacHosipckoro kpasi//XKypHan Cubupckoro degepasibHOro YHmsepcuteta. TexHuka n texHonormm. — 2008. — Ne 2

Begmvenb V.HO. BepoSATHOCTHbIV NOAXOA, K OLEHKE PUCKOB//ANEKTPOHHLIN HayuHbIli apxus YpdY. — 2018
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PenepasnbHbIli 3akoH oT 21 nona 1997 r. Ne 116-$3 «O NpoMmbILLNEHHON 6€30MacHOCTN ONacHbIX NMPOU3BOACTBEHHbIX
06bEKTOB»

Necknna B. XBocToxpaHunuiia 6e3 aBapuii — xumepa?//JobbiBatowas npoMbilLieHHOCTb. — 2018, — Ne 4. —
C. 162—166

MaweHueBa W.A., Bnacoa O.C. AHanM3 HeraTtMBHOrO BO3AENCTBMSA Ha OKpPYXalollyt cpegy nNpeanpusituii no
Npon3BOACTBY aNllOMUHMA///IHXeHepPHbI BecTHUK oHa. — Ne 1(2017) ivdon.ru/ru/magazine/archive/n1y2017/4031

MaHapvH B.M., 3yiikoBa A.A., VBaHoBckasi E.H. BnusiHme BbIGpOCOB 3aBOAOB MO NPOU3BOACTBY a/IlOMUHMST Ha
aTmocdpepy//TynbCKnin rocyAapCTBEHHbIN yHUBepcuTeT, I. Tyna URL:ecooos.ru/biblio/konferencii/sovremennye-prob-
lemy-ekologii/28/C.3

BeHrpuio Hakpblfo KpacHbIM Wiamom https://www.kommersant.ru/doc/1516625

ypasibCKne yyeHble Npeasioknan HoBblli cnocob nepepaboTkm 60keuToB https://urfu.ru/ru/news/48325/, https://www.
mdpi.com/2075-4701/13/9/1502

Mcabaesa M.A., Eny6oin M.A., TonereHoB A.T., Axvegvnes A.K. MY wumenn C.TopaiirbipoBa.//TexHonorus
yTunusaumm kpacHoro wnava — 2019, — C. 17—21

«yYeHble UMET PAH paspaboTann HOBbI Cnoco6 yTuansauum onacHbIX OTXOLO0B a/IlOMWHMEBOW MPOMBILLIEHHO-
CTVW — KpacHOro Lwiama, C nosiyYeHnem 13 Hero CrneLmasibHoro copra vyryHa» https://ria.ru/20200117/1563541044.
html, https://www.mdpi.eom/2075-4701/10/1/32

bakanosa T.B., CepreeB H.IN., TonereHoB A.T., TonereHosa A.K., MutnHa H.A. lMepcnekTvBbl MUCMNONb30BaHWA
KpacHoOro Lnama Ans nosyyeHns BbICOKONPOYHOW CTPOMTENIbHON KepaMuku//BecTHMK TOMCKOro rocy4apCTBEHHOMO
apXUTEKTYPHO-CTpOUTENLHOIO yHMBepcuteta. — T. 26. — 2024. — Ne 2. — C. 171—184

Wccneposatenbcknii npoekt, RemovAL npegnpuatusi OrvHnw B Wpnangmm (Aughinish Alumina Ltd. (AAL)) Ha
TNINHO3EMHOM 3aBofe B VpnaHoun AN NPOABWMKEHWSI CYLLECTBYHOLUMX TEXHOMOMWIA yCTONuMBOW nepepaboTku
6GOKCUTOBBIX 0TX0A0B. OTYET O LEensxX yCcToliumBoro passutna En + group, 2022. C. 21

ViccnepoBatenbckuii npoekT, ReActiv rinHozemHoro 3asoga OruHuw B MpnaHgum (Aughinish Alumina Ltd. (AAL)) n
KoopauHupyemom Holcim, kpynHenwmm npousBognTenemM LemeHTa B EBpone no npovn3BOACTBY LiEMEHTa C 3aMeHol
4yacTu KIMHKepa MoAVNMULMPOBAHHBLIM BOKCUTOBBLIM LnamoMm. OTYeT O Lensx ycToiumBoro passutus En + group,
2022.C. 21

JopoxHas kapTa komnaHum En +group no ontuMmsaumm 6e3onacHoro xpaHeHusi 60KCUTOBOrO LWiaMa C NPUMEHEHNEM
TEXHO/OMMKN CYXOro CkaampoBaHus wnama. OTYHeT o uensax ycroinumsoro passutua En + group, 2022. C. 21

PekynbTBaums, NOBTOPHOE WCMO/Mb30BaHWE W nepepaboTka GOKCMTOBOrO LWlama Ha [/IMHO3EMHOM 3aBOfe B
OrvHuwe (Aughinish Alumina Ltd. (AAL)) B WpnaHgyu. OTYET O Uensx ycTonumsoro passutus En + group, 2022.
C.21

CrenaHoa M.J1., Mapkenos H.A., ladapos M.LU.,, MeinaHosa M.H., BacunbeBa M.H., Hukucpoposa 3.M.,
Epomacos P.I. KomnnekcHoe 1cnosib3oBaHme HedheIMHOBOTO LamMa B MPOU3BOACTBE CTPOUTE/bHBLIX MaTepuanos//
CoBpeMeHHble HaykoeMkue TexHonorum. — 2019. — Ne 3 (1)

MNHchopMaLMOHHO-TEXHUYECKUI CNPABOYHUK MO HaWMyULWUM AOCTYMNHbIM TexHonorusim UTC 23—2017 «[o6blua u
oboralleHne pyf UBETHbIX MeTanNoB»

HoBebIin pakypc. OTueT 06 ycToiumsom passutun. — 2020. — C. 130

KpamapeBa T.B., JobpoxotoBa M.B. NprvMeHeHWe HanyyLInxX AOCTYMNHbIX TEXHOOTUIA B NPON3BOACTBE rHo3ema//
Havnyuwimne JocTynHble TexHoNnornu. NMpumeHeHne B pas3/iMyHbIX OTPac/AX NPOMbILLIEHHOCTU. COOpHUK cTaTeil. —
2014. C. 69—81

MpoeKkT Nno 3akpbITOMy BOAOOGOPOTY Ha HOBOKy3HeukoM antoMmvHmeBoM 3aBoge OK PYCAJ], B pamkax KOTOPOro
6Gblna 3anylleHa B 3KCM/lyaTauuid CUCTEMA OUUCTHbIX COOPYXEHWI CTOYHbIX Bog https://nvo.ng.ru/ecolo-
ny/2017-10-11/9_7092_circle.html

YnpasneHve BogHbiMn pecypcamu OK PYCAJ. — 2023. — C. 39, 53—55
PenepasnibHbIli 3aK0H OT 18 HoA6PsA 1994 1. Ne 69-P3 «O noxapHoi 6e30MacHOCTU»

depepanbHbil 3akoH OT 22 mona 2008 r. Ne 123-®3 «TexHWYecKuil pernamMeHT O TpebOoBaHUSIX MNOXapHOiA
6e3onacHoOCTU»

CanumrapveBa H.W., KanowuHa C.B. HeratuBHoe BAusHWE MOATOMNSIEHUS TEPPUTOPWM TOPOACKOW 3acTPOKM Ha
COCTOSIHWE 3[aHnin 1 coopyxeHwuii//BecTHuk MHAMY. CTpontenscTBo v apxutektypa. — 2012. — Ne 1

Mpukas MwuHuCTEpPCTBA CTPOMTENbCTBA W XWIULHO-KOMMYHaNIbHOTO Xxo3siicTBa Poccwuiickoit degepaunn ot
16 pekabpsa 2016 r. Ne 964-np. (CM 104.13330.2016)
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TpeTuii oueHOUHbIN Aoknag PocrngpomeTta 06 3MEHEHUSIX KnMMaTa U Ux NocNeacTBUsAX Ha TeppuTopumn Poccuiickol
Pepnepauynn, 2022

MpuopuTeTbl KNMMAaTUYECKOl ajantauun merarnonuca: Aav, Npupoaa, TexHwka. ANroputMm, cTpaterus u nnaH
nencTeuii. HayuHo-meToguyeckoe usganue. Mog pen. E.Mawo. — M., 2019

MocTtaHoBneHne lMpaButensctBa Poccuiickoin ®epepaumm oT 15 ceHTsabpsa 2020 r. Ne 1437 «O6 yTBEpPXAEHUU
MonoxeHnst 0 pa3paboTke N1aHOB MEPONPUSATUIA NO AIOKaNIN3aLUN U IMKBMAALMA NOCNEACTBUI aBapuiA Ha ONacHbIX
NPON3BOACTBEHHbIX 0GbEKTAX»

PasnHa HO.A., Benbckas E.H. AHanns nocnefactBuii rmMnoTETUYECKMX aBapuil NMPUPOLHO-TEXHOrEHHOTO Xapakrepa
(Ha npumepe KpacHosipckoin 3C) 1 meponpuaTva No ux npegynpexaeHnto//AkTyasnbHble npobiembl aBvauum u
KOCMOHaBTUKN. MpombiwieHHas 6e3onacHocTb. — T.2 — 2017

«3acyxa CHU3MMa BbipaboTKy rMapo3IeKTPO3HEePrM 40 CaMOro HA3KOr0 YPOBHA 3a TpU Aecatunetus» https://ngee.
ru/zasuha-snizila-vyrabotku-gidroelektroenergii-do-samogo-nizkogo-urovnya-za-tri-desyatiletiya.html

CnctemMbl MOHWUTOPUHFA JfiecHbIX noxapoB [MAO «Poctenekom». OB630p pPOCCUIACKMX MpakTMK B cdepe
HW3KOYr/1epPOLHOro pasBnTua 1 agantauumn K UsSMeHeHnsm kammarta ot 23.12.2022 T.


https://ngee
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YK 502.3:006.354 OKC 13.020.40

KnioueBble cnosa: ajgantaumsa K U3MEHEHUAM Kaumarta, KIuMaTuyYeckuil haktop, KAMMaTU4ecKuin puck,
KNMMaTU4eckn ys3BUMbIi 06bEKT
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TexHuyeckuii pegaktop B.H. Mpycakosa
Koppektop O.B. /lazapesa
KomnbloTepHast BepcTka A.H. 3onoTapeBoli

CpaHo B Habop 05.11.2024. TMMoanucaHo B neuatb 03.12.2024. dopmat 60x84%. [apHuTypa Apuasn.
Yen. ned. n. 3,72. Yu.-u3g. n. 2,98.

MOArOTOB/IEHO HA OCHOBE 3/1EKTPOHHOI Bepcuu, NpeaocTaBeHHo pa3paboTynkoM cTaHaapTa
Co34aHo B eANHUYHOM WUCNOMHEHUN B PTBY «MHCTUTYT cTaHgapTusaLumn»

ANs KoMnnekToBaHus ®eaepasnibHOro MHopMaLnoHHOTO hoHaa cTaHaapTos, 117418 Mocksa, HaxvumoBckuid np-T, 4. 31, k. 2.
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