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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
ob6opyaoBaHusi, cnelnanbHbIX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

HcTounuk mydamkannu
OdunmanbHbIN HHTEpHET-MOPTaN npaBoBoil nHdopmanuu http://pravo.gov.ru, 19.07.2022,
"CobOpanue 3akonoaarensctea PD", 25.07.2022, N 30, ct. 5619

IIpumeyaHue K TOKYMEHTY
Hauano nevictBust nokymenta - 19.07.2022.

B coorBercTBMM ¢ IYHKTOM 2 JaHHBIA JOKYMEHT BCTYHOHJI B CWIy CO JHS O(UIMAIBHOTO
onyOnukoBaHus (omyOnukoBaH Ha O¢uIUaTbHOM MHTEpHET-NIOpTale MpaBoBOW HMH(OpMaIu
http://pravo.gov.ru - 19.07.2022).

Ha3Banne noxymenTa

[TocranoBnenue [IpaButenscrBa PO ot 16.07.2022 N 1285

"O6 yTBep)KIEHUM CIIMCKAa SACPHBIX MaTepHalioB, OOOPYIOBaHMS, CHEIUAIbHBIX HEesIePHBIX
MaTepHallOB U COOTBETCTBYIOIIUX TEXHOJIOIMM, OANAJA0IINX 101 SKCIIOPTHBIA KOHTPOJIb"
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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
o6opynoBaHusl, cneumanbHbiX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

NMPABUTENbCTBO POCCUNCKON ®EQEPALIUN

MOCTAHOBIEHUE
ot 16 uronsa 2022 r. N 1285

Ob YTBEPXAEHWUU CINUCKA
AQEPHbIX MATEPMANOB, OBOPYOOBAHUA, CNEUUAJIbHBIX HEAOEPHbIX
MATEPUAIOB U COOTBETCTBYIOLWNX TEXHONOI'MAU, NOANAOAKOLLNX
noa 3KCMNOPTHbLIU KOHTPOJIb

B cooTBercTBHM co cTaTheli § PenepanbHoro 3akoHa "OO6 skcopTHOM KOHTpoJje" [IpaBUTenbCTBO
Poccuiickoit denepany NOoCTaHOBIISAET:

1. YTBepauTh mNpuiaraeMblii CIUCOK SAEPHBIX MaTepUanoB, OOOPYIOBaHUS, CIELUAIBHBIX
HEsZIEPHBIX MaTEPUAIOB U COOTBETCTBYIOIINX TEXHOJIOTUH, MOANAJAIOLIUX 101 SKCIIOPTHBIM KOHTPOIb.

2. Hacrosiiiee mocTaHOBIIEHHE BCTYIAET B CHITY CO JHS €0 OQHUIIMATIBbHOTO OITyOJIMKOBaHUS.

[Ipencenarens [IpaButenbcTBa
Poccuiickoit deneparuu
M.MUILTYCTUH

YTBepxkacH

nocranoBieHueM [IpaButenbcTBa
Poccuiickoit @enepanun

ot 16 nrons 2022 r. N 1285

CMUCOK
AQEPHbIX MATEPMANOB, OBOPYOOBAHUA, CNEUUAJTIbHBIX HEAOEPHbIX
MATEPUAIOB U COOTBETCTBYHOLWNX TEXHONOI'MAU, NOANAOAKOLLNX
noa 3KCMNOPTHbLIN KOHTPOJIb

N myHkTa HanmenoBanue <*> Kox TH B3/]
EADC <*>

Pa3nen 1. SlnepHble MaTepuansl
1.1. Hcxonubiit Matepuai

1.1.1. VYpaHn ¢ coaepkaHreM U30TOIOB B TOM OTHOIIICHUH, B 2844 10
KaKOM OHHM HaXOJATCA B MIPUPOAHOM YpPaHE, B BUAC
MeTaJula, CIjIaBa, XMMUYECKOTO COCIMHCHHS WIIH
KOHIICHTpAaTa
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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285

KOHCYJ/IbTaHTIINIIOC
"O6 yTBEPKAEHUN CNCKA SAEPHBIX MaTEPUAos, [JokyMeHT npepoctasneH KoHcynbTaHTAOC

[aTta coxpaHeHus: 15.08.2022

06opynoBaHus, cneluanbHbiX...

1.1.2. VYpaH, 06eTHeHHBIH H30TONOM 235 B BU/Ie METalIa,
CIJIaBa, XUMHYECKOT'O COSAMHEHUS MM KOHI[CHTpaTa

1.1.3. Topuil B BUE MeTasia, CrulaBa, XUMUIECKOTO
COEIMHEHMS WJIM KOHIIEHTpaTa

1.2. CriennanbHbli pacUICIUIAIOIUN MaTepUal
1.2.1. [LnyTonunii-239
1.2.2. VYpan-233

1.2.3. VYpan, oboramieHHbIH n30TOMOM 235 mnu 233

Onpenenenue

Tepmun "ypaHn, oboramieHHbIi H30TONOM 235 Hiu
233", o3HauvaeT ypaH, coAeprkauui uzoron 235 unu
233, Uiy TOT U Ipyroil BMECTE B TAKOM KOJIMUYECTBE,
YTOOBI OTHOIIIEHHUE CYMMBI ATHX U30TOIOB K U30TOITY
238 Ob110 OO0JBIIIE OTHOIICHUS U30TOMA 235 K U30TOIy
238 B IpUPOJIHOM ypaHe

1.2.4. JIro6oit MaTepua, coiepKaluil OJHO WIH HECKOJIBKO
BEIIECTB, YKa3aHHbBIX B MyHKTax 1.2.1 - 1.2.3 B BUzE
METaJjlIa, CIUIaBa, XUMHUYECKOr0 COSINHEHNS,
KOHIIEHTPATa, CBEKEro WM OTPabOTaBIIETO
PEaKTOPHOTO TOILJIUBA

1.2.5. TeXHOJIOFI/II/I, CBsA3aHHBIC CO BCCMHU BKIIFOUYCHHBIMU B
pasaci 1 HACTOAIICTO CIIMCKa MaTCpUuaiaMu

1.2.6. [IporpamMHOe obecrieueHre, CBI3aHHOE CO BCEMH
BKJIFOYEHHBIMH B pa3zell | HacTOsIIero cnucka
MarepuatamMmu

284430 110 0;
2844301900

2844 30 510 0;
284430 610 0;
284430 690 0

284420990 0
2844 43 000 0

2844 20 350 0;
2844 43 000 0

2844 20;
2844 20 350 0;
2844 20 990 0;
2844 43 000 0;
2844 50 000 0;
8401 30 000 0

[Tpumeuanue. DKCIOPTHBIN KOHTPOJIb TUTYTOHHS C M30TOITHOW KOHIICHTpaIluen
1yTOHUA-238 cBbilie 80 MPOLEHTOB OCYILIECTBISAETCS B COOTBETCTBUU CO CITUCKOM
000pyI0BaHUsI U MAaTEPUAIIOB IBOWHOTO HA3HAYCHHUS U COOTBETCTBYIOIIUX TEXHOJIOTHH,
MIPUMEHSEMBIX B SIZICPHBIX 11X, B OTHOIIEHUH KOTOPBIX OCYIIECTBIISIETCS IKCIIOPTHBIN

KOHTPOJIb.
1.3. Hyxnuast
1.3.1. Henrtynuii-237, a Taxxe 110001 MaTepuan Win
YCTPOMCTBO, €0 CoAepIKallee
1.3.2. Awmepunnii-241, a Takxe JIF000M MaTepuan Win

YCTPOMCTBO, €T0 cofepKaliee

2844 43 000 0

2844 43 000 0
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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
ob6opyaoBaHusi, cnelnanbHbIX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

1.3.3. Awmepurmii-243, a Takke 10001 MaTepua UiH 2844 43 000 0
YCTPOMCTBO, €0 COAEpKAIIEE

1.3.4. Kamudopuuii-252, a Taxoke 1000 MaTepuan Uiu 2844 43 000 0
YCTPOMCTBO, €r0 CoziepKallee

[TpuMeuanue. DKCIOPTHOMY KOHTPOJIIO HE MOAJIEKAT HyKJINbl, MaTEpUabl U yCTPOICTBA,
UX cofepXKallue, ykasaHuble B yHKTax 1.3.1 - 1.3.4, ¢ akTUBHOCTBI0, HE IONIAAAIOIIEN IO
neiictue [IpaBus 6€30MaCHOCTH IPY TPAHCTIOPTUPOBAHUU PATUOAKTUBHBIX MAaTEPUAIOB
(HII-053-16)

Paznen 2. O0opyioBaHue 1 HesACpHbIE MaTEPUATbI

2.1. SnepHble peakTOphl U CHEIHATBHO pa3padOTaHHBIC UITH
MOITOTOBJICHHBIE 00OPYI0BaHHE U COCTABHBIE YACTH
TUTSL HUX

BBoanoe 3ameuanue. Paznuunbie siiepHble peakTopbl MOTYT KiIacCU(PUIIMPOBATHCS B
3aBHCHMOCTH OT MCHOJIb3yEeMOI0 3aMeUTUTENS (Harpumep, rpaduT, TsKenas Boja, 0ObIYHas
BOJIa, a TAK)KE OTCYTCTBUE 3aMEJIUTEINS ), JHEPTHH CIIEKTPa HEUTPOHOB B HEM (HAIIPUMeED,
TEIUIOBBIX, OBICTPBIX ), HCIIOJIB3YEMOTO BUAA TEIUIOHOCHUTENS (HAIIpUMeEp, BOJIA, JKUIKHE
METaJUIbl, PACIIJIAaBIICHHBIE COJIU, T'a3bl), UX Ha3HAYCHUS WM THUIA (HarpuMmep,
SHEPTETUYECKHUE PEAKTOPHI, UCCIEA0BATEIILCKUE PEAKTOPHI, HCIIBITATEIILHBIE PEAKTOPHI).
[Ipenmnonaraercs, 4To Bce yKa3zaHHbIE TUIIBI SACPHBIX PEaKTOPOB SBISIOTCS MIPEIMETOM
PETyIMPOBaHUS 3TOTO MMyHKTA U BCEX €ro MOJMYHKTOB, I/ie 3TO mpuMeHuMo. [1o myHkry 2.1
HE MOJIEkKAT SKCIIOPTHOMY KOHTPOJIIO TEPMOSACPHBIE PEAKTOPHI.

2.1.1. KomrmnekTHbie siAepHbIE pEaKTOPBI. 8401 10 000 0
SlnepHble peakTopbl, CHOCOOHBIE pabOTATh B pEXKUME
KOHTPOJIMPYEMOU CaMOIIOAAECPKUBAIOILECHCS LIETTHOU
peakuuu JeaeHus

[losicHuTenpHOE 3aMeyaHue. SIepHbIi peakTOp B OCHOBHOM BKJIKOYAET Y3JIbl, HAXOAAIIUECS
BHYTPH PEAKTOPHOT'O KOPITyca WM HEMOCPEICTBEHHO MIPUIaHHbIE eMy, 000pYyI0BaHUE,
KOTOPOE KOHTPOJIUPYET YPOBEHb MOITHOCTH B aKTUBHOW 30HE, M X YaCTH, KOTOPBIE OOBIYHO
coJiepKaT TEINIOHOCUTEIIb IIEPBOI0 KOHTYpa peakTopa, BCTYNAalOT C HUM B
HEIOCPEICTBEHHBIM KOHTAKT WIH PETYIUPYIOT €TO0.

2.1.2. Kopmyca siaepHbIX peakTopoB. 8401 40 000 0
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIC
METaJJINYEeCKHE KOPIyca WM OCHOBHBIE YAaCTH
3aBOJICKOTO M3rOTOBJICHUS /7Sl pa3MEILEeHHs B HUX
aKTHUBHOM 30HBI JICPHBIX PEAKTOPOB, KaK OHU
omnpezeneHsl B MyHKTe 2.1.1, 1 BHyTpeHHUX yacTel
pEeaKkToOpoB, KaK OHM ONpEeNIeHbl B MyHKTE 2.1.8

ITosicauTensHOe 3ameuanue. [lynkrom 2.1.2 oxXBaThIBAIOTCS KOPITyca SEPHBIX PEAKTOPOB,
BKJIIOUYAIOIIME KOPITYC PEaKTOpa U KaJlaHJpbl, HE3aBUCUMO OT HOMMHAJILHOI'O 3HA4YEHUs
nasieHus. Kpelllika Kopiryca peakTopa 0XBaThIBAa€TCs IyHKTOM 2.1.2 Kak OCHOBHAs 4acTh
KOpITyca PeakTopa 3aBOJICKOTr0 U3rOTOBIICHHUS.
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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
ob6opyaoBaHusi, cnelnanbHbIX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

2.1.3. MaruHsl 17151 3arpy3KH U BBITPY3KHU TOILIABA SIEPHBIX 8426 19 000 0;
PEaKkTopoB. 8426 99 000 0
CriennanbHO pa3pabOTaHHOE WU MOATOTOBICHHOE
MaHMITYJIATOPHOE 00OPYAOBaHUE Ul 3arpy3KU WU
W3BJICUEHUS TOIUIUBA U3 AJICPHBIX PEAKTOPOB, KaK OHU
onpezeneHsl B myHkre 2.1.1

[TosicauTenbHOE 3aMeuanne. MaluHel, onpeeeHHble B MyHKTe 2.1.3, HCnob3ytoTes,
KOT'/Ia PeaKTOp HaXOJUTCS MOJ] HArPy3KOM, WK 00J1a1al0T TEXHHYECKUMU BO3MOXKHOCTSIMU
JUISl TOYHOTO TTO3ULIMOHUPOBAHUS WIIM OPUEHTUPOBAHMUS, IO3BOJIIOIIMMH MPOBOAUTH Ha
OCTaHOBJICHHOM PEaKTOpE CIOXKHBIE pPa0OTHI 1O NEperpy3Ke TOIUINBA, IPU KOTOPHIX OOBIYHO
HCBO3MOXHBI HCTTIOCPEACTBECHHOC Ha6JIIOl[€HI/Ie nJIn Hp;IMOfI AOCTYII K TOILJIMBY.

2.1.4. VYipasisrolmuye CTepKHU SIEPHBIX PEAKTOPOB U 8401 40 000 0
obopyoBaHue.
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIC
CTEpPHH, OIIOPHBIE WJIU [TO/IBECHBIE KOHCTPYKIIMH JUISI
HUX, IIPUBO/Ib]l WIIA HANPaBJIAIOLIUE TPYObI IS
CTEp>KHEH, HCIOIb3yeMBbIe JJIs YIIPABICHUS ITPOLIECCOM
JIEJIEHUS B IZIEPHBIX PEAKTOPaX, KAaK OHU OIPEJEIICHbI
B IyHKTe 2.1.1

2.1.5. TpyOsI BBICOKOTO JaBJICHUS JUIS SIACPHBIX PEAKTOPOB. 7304;
CrnenuanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE 7507 12 000 0;
TPyOBI I pa3MeleHHs B HUX TOIUIMBHBIX 3JIEMEHTOB 7608 20;
U TETJIOHOCUTEJIS IEPBOT0 KOHTYpa B SIAEPHBIX 8109 91 000 0;
peakTopax, Kak OHH OINpeeIeHbl B myHKTe 2.1.1 8109 99 000 0;

8401 40 000 0

[losicHutenpHOE 3aMeuaHue. YKa3zaHHbIE B IyHKTE 2.1.5 TpyObl BHICOKOTO JaBJICHUS
SIBJIIIOTCSI YACThIO KAHAJIOB IS TOILIMBA U MpeHa3HAUYEHBbI JIJIsl pa0OThI IPU BBICOKUX
JABIICHUSIX, MHOT 1A peBbImatomux 5 Mlla.

2.1.6. O00510YKH SAEPHOTO TOILUIMBA. 8109 91 000 0;
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8109 99 000 0
TPpyOBI U3 METAIITUYECKOTO HUPKOHUS UITH
IIUPKOHUEBBIX CTUIABOB (MM COOpPKH TPYO) JJIs
UCIOJIb30BAHUS B KAUeCTBE TOIJIMBHBIX 000JI0YEK B
SJICPHBIX PEAKTOPAX, KAK OHH OMPE/IEIICHbI B ITyHKTE
2.1.1, B kommuectBe 10 xr u Oojee

[TosicauTenpHOE 3ameuanue. TpyObl U3 HUPKOHMS WM CIUIABOB LIUPKOHUS,
[IpeAHA3HAYEHHBIC JUUI UCIIOJIB30BAHUS B AIEPHBIX PEAKTOPAX B KAUE€CTBE TOIJIUBHBIX
000JI0Y€K, COCTOST U3 UPKOHHS, U B HUX OTHOIIIEHHUE IO BeCy raHUs K MUPKOHUIO MEHBIIIE
gyeM 1:500. /st unpKoHHEBBIX TPYO BBICOKOTO AABJICHUS IPUMEHsAETCs MYHKT 2.1.5, muis
TpyO KaylaHipa mpuMeHsieTcst MyHKT 2.1.8.

2.1.7. Hacocs! min nupKyJasTopel IEpBOro KOHTypa 8413 81 000 0
TETIOHOCHUTEJIS.
CnennansHO pa3pabOTaHHBIE MM HOATOTOBIICHHBIE
HACOCHI JTMOO IUPKYJISTOPHI TSI O ICPIKAHUS
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MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
ob6opyaoBaHusi, cnelnanbHbIX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

HUPKYJAOHUU TCINIOHOCUTEIIA IIEPBOI'O KOHTYPA
AACPHBIX PEAKTOPOB, KaK OHU OIIPCACIICHBI B ITYHKTC
2.1.1

[TosicauTenpHOE 3ameuanue. CrienuanbHO pa3paboTaHHbIE WK OATOTOBIEHHBIE HACOCHI
100 LUPKYISATOPHI BKIIFOYAIOT HACOCHI JUIsl BOJIOOXJIAKIAEMbIX PEaKTOPOB, LIUPKYJISATOPHI
JUISL Ta300XJIAKIAEMBIX PEAKTOPOB, a TAKKE IJICKTPOMArHUTHBIE U MEXAHUYECKUE HACOCHI
11l PEAKTOPOB € )KUJKOMETAIIIMYECKUM TEIUIOHOCUTENIEM. DTO 000pyI0BAHUE MOXKET
BKJIIOUATh HACOCHI CO CJIO’KHBIMHM CHCTEMaMU YIIJIOTHEHUH JINOO CUCTeMaMH MHOTOKpPaTHBIX
YIUIOTHEHUH [UIsl IPEAOTBPALLEHUS YTEUKU TEIUIOHOCUTEIS IIEPBOT0 KOHTYPa, TEPMETUYHBIE
HAcOCHI M HACOChI C CHCTEMaMH MHEPLUAIBHON MacChl. DTO ONPEIEIIEHUE KAacaeTCsl
HAaCcOCOB, ATTECTOBAHHBIX I10 IIEPBOMY KJIAaCCYy KOMIIOHEHTOB B COOTBETCTBUH C ITOAPA3IEIOM
NB rpynms! I paznena 11 Kogexca AMeprukancKkoro odiiecTsa HHXEHEPOB-MEXaHUKOB
(ASME) nnu npyrum 5KBUBaJICHTHBIM CTaHAAPTOM.

2.1.8. BHyTpeHHUE YacTu SAEPHBIX PEAKTOPOB. 8401 40 000 0
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIE
BHYTPEHHHUE YaCTH JJIsl UCTIOJIb30BaHUS B SEPHBIX
peakTopax, Kak OHHM OIpeJeNeHbl B ITyHKTe 2.1.1,
BKJIFOUAIOIIUE, HATIPUMED, MTOACPKUBAIONINE KOJTOHHBI
aKTHBHOW 30HBI, KaHAJIBI JUIsl TOTUIHBA, TPYObI
KaJIaHJpa, TeTUIOBBIE AKPAHBI, IEPETOPOJIKU, TPYOHBIE
pENIeTKH aKTUBHOW 30HBI U TUIACTUHBI AU dy30pa

[TosicHuTenpHOE 3aMedane. BHyTpeHHUE YacTH SepHBIX PEaKTOPOB SBIISIOTCS TJIaBHBIMHU
CTPYKTYPHBIMH 3JIEMEHTaMU BHYTPU KOPITyCOB PEAKTOPOB M UMEIOT OJHO WJIK HECKOJIBKO
Ha3HAYEHUM, TaKKX, KaK IOJJepkKKa aKTUBHOM 30HbI, yaepKaHUe cOOPOK TOILUIMBA,
HaIpaBJIEHUE TIOTOKA TETJIOHOCUTEIS IEPBOT0 KOHTYpa, 0OecrneueHne paarualioHHON
3aIUTHI KOPITyca peakTopa U yrpasjieHne 000pyA0BaHUEM BHYTPU aKTUBHOM 30HBI.

2.1.9. Temmo0O0MeHHUKI

2.1.9.1. CrennanbHO pa3pabOTaHHBIE WU MOATOTOBIEHHBIE 8402 19 900
MaporeHepaTopsbl AJisl UCIOJIb30BAHUS B IEPBOM WITU
MIPOMEXYTOYHOM KOHTYPE OXJIKJICHUS SIEPHBIX
PEaKTOpOB, KaK OHU ONpeeaeHbl B MyHKTe 2.1.1

2.1.9.2. CrnenanbHO pa3paboTaHHbIE WM MOATOTOBICHHBIE 8404 20 000 0;
JpyTUe TeIUIO0OMEHHUKH JJIS1 HCTIOJIb30BaHUS B 8419 50 000 0;
MIEPBOM KOHTYpE OXJIAXKIACHHUS SJIEPHBIX PEAKTOPOB,
KaK OHM OIpeJesIeHbl B ITyHKTe 2.1.1

[TosicauTenpHOE 3ameuanue. CrienuanbHO pa3paboTaHHbIE WK TOATOTOBICHHBIC
IaporeHepaTopsl Ui Nepeiadn Teria, FeHEpUPYEeMOro B peakTope, K MUTaTeIbHOU BOJIE
JUIS TeHepaluy napa. Y ObICTPBIX pEaKTOPOB, B KOTOPHIX TAaK)KE UMEETCS MPOMEKYTOUHBII
KOHTYp, TAPOTreHEPATOP HAXOAUTCS B IPOMEKYTOUHOM KOHTYpe. B razooxmnaxxgaemom
peakTope maporeHepaTop MOXKeT UCIONIb30BaThCsA IS MEpelayr Teria K BTOPHYHOMY
ra3oBOMY KOHTYpY, IPUBOJAIIEMY B IBUXKEHHUE ra30Byto Typouny. [lynkrom 2.1.9 He
OXBaThIBAKOTCS TEIJIOOOMEHHMKH JIJIS OJIEPKUBAIOIIMX CUCTEM PEAKTOPA, TO €CTh CUCTEM
aBapHUIHOTO OXJIAXKIEHUS UM CUCTEM OTBOJIa OCTATOYHOTO TEIIOBbIACICHUS.
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MNocTtaHoeneHue MNpaButensctea PO ot 16.07.2022 N 1285 K .
" KOHCYNbTAHTIINIIOC
06 yTBepXAeHUU Crncka SAEePHbIX MaTepUanos, AoxymeHT npepocTasnen Koncynbrautlintoc

[aTta coxpaHeHus: 15.08.2022
o6opynoBaHusl, cneumanbHbiX...

2.1.10. JleTeKTOpBl OTOKA HENTPOHOB. 9030100000
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIC
JE€TEKTOPBI NOTOKA HEUTPOHOB ISl U3MEPEHUS YPOBHS
MOTOKAa HEUTPOHOB BHYTPU aKTUBHOM 30HBI pEaKTOPOB,
KakK OHHU OmpeJieyeHbl B myHkTe 2.1.1

[TosicaurensHoe 3ameuanue. [Tynkrom 2.1.10 oxBaTbiBaeTcsi 000pyA0BaHHUE, pa3MEIIAEMOE
KaK BHYTPH, TaK U BHE aKTUBHO 30HbI, KOTOPOE MPUTOIHO IJI1 U3MEPEHUS BBICOKUX
YPOBHEH MOTOKOB, OOBIYHO OT 10* HEUTPOHOB HA KB. CAHTUMETP B CEKyHAY M 6omee. K
000pyIOBaHUIO, pa3MeIlaeMOMy BHE aKTUBHOM 30HBI, OTHOCUTCSI 000PYAOBaHHE,
pa3MelniaeMoe BHE aKTUBHOM 30HBI pEaKTOPOB, KaK OHHM ONPEJeNeHbl B yHKTe 2.1.1, HO
BHYTpHU UX OMOJIOTUYECKON 3aIUTHI.

2.1.11. Bremnue TemioBbie SKpaHsbl. 7308 90;
CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE 7326 90 980 7;
BHEIIHHUE TEIJIOBBIE 3KPaHbI JUIsl UCTIOJIb30BAHMSI B 7806 00 800 9;
SIIEPHBIX PEAKTOpaX, KaK OHU OIpPE/IEICHbI B IyHKTE 8401 40 000 0;
2.1.1, mpeaHa3HaYEHHbIE ISl YMEHBIIICHUS TOTEPU 9620 00 000 9

TCILIA, a4 TAKXKE 1A obecrieueHns 0€30MacHOCTH
Kop1yca 3aIlIMTHOM 000JI0YKH pCaKTopa

[TosicauTenbHOE 3aMeuanne. BHellIHNE TEMI0OBbIE YKPaHbl, yKa3aHHbIE B MyHKTE 2.1.11,
SIBJIIIOTCSI OCHOBHBIMU CTPYKTYPHBIMHU AJIEMEHTAMU M HaXOJISATCS HaJl KOPITyCOM PEaKTopa;
YMEHBLIAIOT [MOTEPH TEILIA U3 PEAKTOPa U CHIXKAIOT TEMIIEPATYPY BHYTPH 3aIUTHOMN
000JI0YKH peakTopa.

2.2. HesinepHble MaTepuabl Uit pEakKTOpOB
2.2.1. Jleitrepuil u Tskenas Boja. 2845 10 000 0;
Jewitepuii, Tspkenas Boga (OKHCh IEUTEpHs) U JIF000e 284590100 0

JPYyroe COCMHEHUE ICHTepHsi, B KOTOPOM OTHOIIICHHUE
aTOMOB JICUTEpHs K aTOMaM BOJIOPOJA MPEBBIIIACT
1:5000, mpeaHa3zHayeHHBIE JIJIs1 UCIIOJI30BAHUS B
SJIEPHBIX PEAKTOpaX, KaK OHU OIMPEICTICHBI B ITyHKTE
2.1.1

2.2.2. SInepHO-YUCTHIN rpaduT. 3801
I'padur, uMeronuii cTeneHb YUCTOTHI IO OOPHOMY
SKBHMBAJICHTY BbIIIE 5 MUUIMOHHBIX J0JEH, C
IJIOTHOCTHIO OosbIre, yeM 1,5 T Ha KyO. cMm,
IpeJHa3HAYCHHBIH [l UCTIONIb30BaHUS B SJICPHBIX
peakTopax, Kak OHU OIpe/eeHbl B yHKTe 2.1.1 B
KonuyectBe 1 Kr u 6onee

ITosicHuTenpHOE 3aMeuanue. 3HaueHne OOpHOro SKBUBAJIEHTa B MIJIITMOHHBIX JOJsX (BD)
MOJKET OBITh OIPEEIEHO AKCIEPUMEHTAIBHO WM PACCYMTAHO KaK CyMMa 3HauYCHUI
O0pHBIX 3KBUBaNIEHTOB IpuMeceit (b3z), Bkirouas 6op u uckmovas b yraepona (yriepon
HE paccMaTpUBaeTCs Kak MPUMECH), 110 (hopMyIie:
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(BD)pem = [(0,%A5) /(05 x A X Z ..

rue:
oy M G, - 3HAUCHHA 3(PEeKTUBHOTO CeUCHHUS 3aXBaTa TETUIOBBIX HEUTPOHOB (B OapH)

MIPUPOJHOTO O6Opa U dNIeMeHTa Z COOTBETCTBEHHO;

AB ¥ Az - 3Ha4eHHSI aTOMHBIX MacC IPUPOTHOTO Oopa U 3NeMeHTa Z COOTBETCTBEHHO;
Zppm - KOHIEHTpALUS 3JIEMEHTA Z B JIOJISIX HA MUJUTHUOH.

JlelicTBHE ATOTO MyHKTA HE PAaCIPOCTPAHSIETCS Ha TpadUT, UMEIOIIHUNA CTETIEHh YACTOTHI 110
OOpHOMY SKBUBAJICHTY BBIIIE 5 MUJUTMOHHBIX JIOJIEH, C TUIOTHOCTBIO Oosibie, yem 1,50
r/Ky0. cM, He TIpelHa3HaYeHHBIN ISl UCTIOJIB30BAHUS B SIEPHBIX PEaKTOPax, Kak OHU
omnpezeneHsl B myHkre 2.1.1.

2.3. CrnenmasibHO pa3paObOTaHHbBIE WIH ITOJTOTOBJICHHBIC
YCTaHOBKH U 000PYIOBaHUE JUTSI IEpepadOTKH
00JTy4eHHBIX TOTUIMBHBIX AJIEMEHTOB

BBoanbie 3amevanus. [Ipu nmepepaboTke 00IydISHHOTO SEPHOTO TOIUTMBA TUTYTOHUH U ypaH
OTJEIISIOTCS OT BRICOKOAKTHBHBIX MTPOJIYKTOB JICIICHHSI U IPYTHX TPAHCYPAHOBBIX
3eMEHTOB. /[ Takoro pa3aeneHuss MOTyT UCTIONIB30BATHCS PA3IMYHBIE TEXHOIOTUYECKUE
MPOILIECCHI, OJTHAKO co BpemeHeM mpoiiecc "[lypekc" cran Haubonee pacnpocTpaHEHHBIM U
MPUEMJIEMBIM. DTOT MPOIIECC BKIIOYAET PACTBOPEHHE OOIYUYEHHOTO SIJIEPHOTO TOIUIMBA B
A30THOM KHCJIOTE C IMOCIICIYIOIINM BBIJICJICHUEM YpaHa, TUTYTOHHS U TPOAYKTOB JCIICHUS
AKCTPAKIMEH pacTBOPUTEIIEM C IIOMOIIBIO0 TpHOYyTHUII(ochaTa B OpraHuuecKoM paz0aBHTEIe.

TexHomornueckue Nporeccs Ha pa3aMdHbIX ycTaHOBKax Tumna "llypekc" aHanoruuHel u
BKJIIOYAIOT BCKPBHITHE 000JI0YEK, U3MENIbYEHUE 00JTyUEHHBIX TOIJIUBHBIX 3JIEMEHTOB,
PacTBOPEHUE TOILJIMBA, SKCTPAKIIMIO PACTBOPUTEIIEM U XPAHEHHUE TEXHOJIOTMYECKOU
KHUAKOCTU. MOXKET UMEThCS TaKkKe 000pyI0BaHUe ISl TETJIOBOM JICHUTPAIIMKU HUTpATa
ypaHa, KOHBEpCUH HUTpaTa IUTyTOHUS B OKUCh MJTM METAJL, a TAKXKe JUIsl 00pabOTKH HKHUJIKUX
OTXOIOB, COAEPIKAIINX MPOIYKTHI JEJIEHUs, 10 TOTy4YeHUs (POPMBI, IPUTOTHON ISt
MIPOJOJKUTEIBLHOTO XPaHEHHUs WIH 3aX0pOHEeHMsI. OJHAKO KOHKPETHBIE TUIIBI U
KOH(Uryparus 000py10BaHMsl, BHIIOJHSIOLIETO 3TH (PYHKIUHU, MOTYT pa3jindyaTbCsl Ha
pa3nu4HbIX ycTaHOBKax Tuna "[lypekc" mo HeCKOJIbKUM NPUYMHAM, BKJIIOYAsl TUIIBI U
KOJMUYECTBO OOJIy4EHHOTO SIIEPHOTO TOTIMBA, TOJIeKAIIEeTo repepadoTke, U
IIpeIoJIaracMbli IPOLIECC OCAXKIEHUS U3BIEKAEMbIX MaTEpUAJIOB, a TAK)KE ITPUHIIUIIBI
obecrieyeHrs: 6€30MaCHOCTH U TEXHUYECKOTO 00CITYKUBAHUSI, IPUCYIIHE KOHCTPYKIIUU
JTAHHOW YCTaHOBKH.

OTu npouecchl, BKIK0Yast IOJHBIE CUCTEMBI ISl KOHBEPCUU ILUTyTOHUS U IIPOU3BOJICTBA
METAJUIMYECKOT O TUTYTOHHS, MOTYT OBITh UICHTH(PHUIUPOBAHBI IO MepaM, IPUHUMAEMBIM
JUI TIPEIOTBPALLEHUS ONTACHOCTEN B CBS3M ¢ KPUTHUHOCTBIO (HAaIpUMeEp, MepaMu,
CBSI3aHHBIMU C F€OMETpHEi), 00IydeHreM (HanpuMmep, IyTeM 3alluThl OT 00JyUeHus) U
TOKCHYHOCTBIO (HallpuMep, MEPaMH T10 yIePKAHUIO).

2.3.1. YcTaHOBKH 17151 TepepabOTKH 00JIy4EHHBIX TOTIIMBHBIX
3JIEMEHTOB.
VYcTaHOBKH U1 IepepaboTKK 00Ty4eHHBIX TOIUTMBHBIX
3JIEMEHTOB BKJIIOYAIOT 000PY/I0BaHUE U KOMIIOHEHTHI,
KOTOpPbIE OOBIYHO HAXOAATCS B MPSMOM KOHTAKTE C
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23.2.

2.3.2.1.

O6J'Iy‘leHHI:>IM TOIINIMBOM M OCHOBHBIMH
TCXHOJIOTHYCCKUMHU ITOTOKAMHU AJACPHOI'0 MaTCpUajia u
MIPOAYKTOB ACIICHUSA U HCIIOCPCACTBCHHO YIIPABJIAIOT
UM

CriennanbHO pa3pabOTaHHOE WU MOATOTOBICHHOE
000pyI0BaHUE IS UCTIOIH30BAHUS HA yCTAHOBKAX JIJIsS
nepepaboTK 00YIEHHBIX TOTUIUBHBIX 3JIEMEHTOB

O6opynoBaH#e U BCKPBITHS 000J0YEK U MAIIUHBI
JUTSL U3MENTBYCHHSI 00JTyIeHHBIX TOTLTUBHBIX
JJIEMEHTOB.

CrnenuaibHO pa3pabOTaHHOE WIIH MOATOTOBICHHOE
JTUCTAHIIMOHHO YIIpaBisieMoe 000py0BaHUE,
HCIOJIb3YyEeMOE B YCTAaHOBKAX IO MepepadboTke, Kak OHU
onpeJeeHsl B myHKTe 2.3.1, U npelHa3HaueHHOE ISt
HM3BJICUEHHS U3 000JIOUKH HJIN MOATOTOBKH K
nepepaboTke 00JIydeHHOTO SIIEPHOTO MaTepHuaia,
HaxOJIAIIET0Cs B TOIUTMBHBIX COOPKaXx, MyYKax WiIH
CTEPIKHSIX

8456;
8462 32 000 1;
8462 32 000 9;
8462 33 000 0;
8462 51 000 9;
8462 61 001 9;
8462 62 001 4;
8462 63 001 4;
8462 69 001 4;
8462 90 001 4;
8479 82 000 0;
8479 83 000 0;
8479 89970 7

[TosicuutensHOE 3aMeuaHue. ITO 000pyI0BAHUE UCTIONB3YETCA Ui PE3KU, PYyOKHU WK
BCKPBITHSI TIOOBIM JPYTUM CIIOCOOOM 000JIOUKH OOJIYYEHHOTO SIIEPHOTO TOTIMBA B LENSIX
ero nepepaboTKU WM OJTOTOBKHU K niepepadboTke. OOBIYHO UCTIONB3YIOTCS CIIeUaIbHO
pa3paboTaHHbIE I PE3KU YCTPOMCTBA, XOTSA MOXKET UCIIOIb30BaTHCS U 00JIee COBPEMEHHOE
o0opyioBaHue, TaKoe, KaK Ja3epbl, YCTPOHUCTBA JIJIsl OTCIANBAHUS 000JI0YKH HITH
YCTPOMCTBA, UCTIOIB3YIONINE IPYTUE TEXHOJIOTUU. BCKphITHE 0007I0YKH TaKKE MOKET
BKJIIOUYATH yJlalieHHe 000JI0UKH O0JIyYEHHOTO S,IEPHOTO TOIUIMBA MEPEeJl €ro paCTBOPEHUEM.

23.2.2.

JucconbBepsl.

CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE
KOpILyca JUCCOJIBBEPOB, a TAKXKE BCTPOCHHBIE B
JUCCOIBBEPHI MEXaHUYECKHE YCTPOICTBA,
UCTOJIb3yeMbIE B YCTAaHOBKAX I10 repepaboTke, Kak OHU
orpezeneHsl B yHkTe 2.3.1, 1uist pacTBOpeHUs
00JIy4EeHHOI'0 SI/IEPHOTO TOIUIMBA, KOTOPbIE YCTOWYUBBI
K BO3JCHCTBHUIO rOpsiuei BBICOKOKOPPO3UOHHOM
KUJKOCTU U MOTYT AMCTaHLIMOHHO 3arpy>KaTbes,
YIPaBIATHCS U 00CITYKUBATHCS

7309 00 300 0;
7309 00 900 0;
8479 83 000 0;
8479 89 970 7

ITosicHuTenpHOE 3aMedanue. B aucconbBepbl 0OBIYHO MOCTYNAET TBEPAOE 0OIYyUEHHOE
SJIEPHOE TOIUIMBO. SliepHOE TOIIMBO B 000JI0YKaX U3 HUPKOHMSI, HEPHKABEIOIUX CTaJICH
WX CIUIABOB 3TUX MAaTE€PHAJIOB JOJKHO OBITh BCKPBITO, HAPE3aHO WM HapyOJIeHo nepen
TEM, KaK 3arpy>kKaThCsl B JUCCOJIbBEP, AJISl TOTO YTOOBI KUCIIOTA JOCTHUIIIA TOIUTUBHOM
MaTpuiisl. O0IydeHHOE S1epHOE TOIUTUBO OOBIYHO PACTBOPSAETCS C TIOMOIIBIO CHIIBHBIX
HCOPraHNYCCKUX KHCIIOT, HAIPHUMEDP a30THOM KHCJIOTBI, @ BCEC HCPACTBOPCHHBLIC OCTATKH
o0osouek yaanstoTcs. Takue KOHCTPYKTUBHBIE OCOOCHHOCTH, KaK MaJIblil 1uaMeTp,
KOJIbLIEOOPA3HbIN MM IUIOCKUH Oak, MpUMEHseMbIe 1715 00ecIeYeHus sIepHOM
0€30IacCHOCTH C TOUKH 3pEHUS JOCTHKEHHSI KpUTUYHOCTH, HE SIBIISIOTCS 00s3aTE€IbHBIMH.
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BmecTo 3TOro MoryT ucnosib30BaThCsl OpraHU3AlMOHHO-TEXHUUYECKUE MEPOIIPUSATHUS, TAKHE,
KaK YMEHBUIEHNE PAa30BOM 3arpy3Ku UM CHUKEHUE COACP/KAHUS AEALIMXCS MATEPUAIIOB.
Kopmyca auccoibBepoB ¥ BCTPOCHHBIE B HUX MEXaHUYECKUE YCTPOUCTBA OOBIYHO
H3TOTAaBJIMBAIOTCA M3 HU3KOYTJICPOJUCTBIX HEPKABCIOIINX CTaHefI, TUTaHa, MUPKOHUA UIIU
APYTrUuX BBICOKOKAQYCCTBCHHBIX MAaTCPUAJIOB. ,Z[I/ICCOJ'[BBepI)I MOT'YT BKJIFOUAaTh CUCTEMBI JJIA
yaaneHus: 000JI0UeK UM UX OCTATKOB, a TAKXKE CUCTEMBI 111 KOHTPOJISL U 00pabOTKI
PaAMOAKTUBHBIX BBIXOASIINX ra3oB. Takue TuccoabBephl OTIUYAOTCS TEM, YTO OOBIYHO
yCTaHABIMBAIOTCSA, YKCIUTYaTUPYIOTCS M IUCTAHIIMOHHO O0OCITYKUBAIOTCS 32 TOJICTOCTEHHOM
paaralMOHHOM 3aIUTOM.

2.3.2.3. DKCTPAKTOPBI K 000PYJOBaHUE [T SKCTPAKLIUU 8419 40 000 9;
PacTBOPHUTEIIEM. 8419 50 000 0;
CrnenanbHO pa3paboTaHHBIE WM TTOATOTOBICHHBIE 8419 89 989 0;
9KCTPAKTOPBI C PACTBOPUTETIEM (TaKUE, KaK 8479 89 970 7

HaCcaJOYHBIC WJIN ITYJIbCAIUOHHBIC KOJIOHHBI,
CMECHUTEIbHO-OTCTOMHBIC ammapaThl I
[EHTPOOEKHBIE KOHTAKTHBIE armapaThbl) s
MCIIOJIb30BAaHUS Ha YCTAHOBKE IO MepepadoTke
00JTy4eHHOTO TOTLITUBA

DKCTPAKTOPBI C PACTBOPUTEIIEM JOKHBI OBITH
YCTOHYMBBI K KOPPO3UOHHOMY BO3JIEHCTBUIO a30THOU
KHCJIOTBI, U3TOTaBJINBAThCS C COOIOAEHUEM
Ype3BbIYaiiHO BBICOKUX TPeOOBaHUMN (BKIIOUAs
MIPUMEHEHHE CIEIAIbHBIX METOJIOB CBapKH,
MHCIIEKIUH, oOecrieueHue U KOHTPOJIb KauecTBa) U3
MaJIOYTJIEPOAUCTBIX HEPKABEIOIIMX CTallel, TUTaHa,
LUPKOHMS UJIN IPYTHX BBICOKOKAUECTBEHHBIX
MaTepHUaIoB

[TosicautensHOE 3aMeuanue. B 3KCTpakTOphI ¢ pacTBOPUTENIEM IIOCTYMNAeT KaK pacTBOP
00JIy4eHHOT'0 TOIUIMBA U3 AUCCOIBBEPOB, TAK M OPraHUYECKHH PacTBOP, C MOMOIIBIO
KOTOPOT'O pa3essitoTCs ypaH, ITyTOHUN U MPOAYKTHI AeneHus. ObopynoBaHue ais
AKCTPAKIIMHU PACTBOPUTEIEM OOBIYHO KOHCTPYHUPYETCS TAKUM 00pa3oM, 4TOOBI OHO
YAOBJIETBOPSIIO KECTKUM KCILTyaTallHOHHBIM TPeOOBaHUSIM, TAKUM, KaK JUTUTEIbHBIA CPOK
Ci1yKObI 0€3 TEXHHUYECKOT0 00CITyKMUBaHUsI UJTU JIETKask 3aMEHsIeMOCTb, ITPOCTOTA B
AKCIUTyaTalluu ¥ YIPaBIEHUH, a TAK)KE THOKOCTh B OTHOLIEHUH U3MEHEHHUSI TapaMeTPOB
mporecca.

2.3.2.4. XUMHUYECKUE PE3EPBYapbl ISl BBIACPKUBAHUS WU 7309 00 300 0;
XpaHEHHUS. 731010 000 0
CriennanbHO pa3pabOTaHHBIE WU MTOATOTOBICHHBIC
pe3epByapsl JJIsl BBIACPKUBAHUS HIIM XPAHSHUS IS
HCIIOJIb30BaHNUs HA YCTAHOBKE MO nepepadboTke
00JIy4eHHOT'O TOIIJIMBA YCTONUMBBIE K KOPPO3SHOHHOMY
BO3JICHCTBUIO Q30THON KUCJIOTHI, U3TOTOBJICHHbIE U3
MaJoyTIePOAUCTHIX HEP)KABEIOIUX CTaNIeH, TUTaHA
WJIU IIUPKOHUS WM JIPYTUX BHICOKOKAYECTBEHHBIX
MaTtepuainoB. Pe3sepByapbl 1715 BbIIEPKUBAaHUS WIH
XPaHEHHS MOTYT OBITh CKOHCTPYHPOBAHBI TAKUM
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00pa3oM, YTOOBI MX 3KCIITyaTalus U TEXHUYECKOe
o0CITy’)KMBaHUE MTPOU3BOAMINCH AUCTAHIIMOHHO, U
MOTYT UMETh CJICAYIOUIHE 0COOEHHOCTH C TOYKU
3pEHHsI KOHTPOJIS 32 SAEPHON KPUTHUYHOCTBIO:

1) 6OpHBIi PKBUBAIIEHT CTEHOK UM BHYTPEHHUX
KOHCTPYKIHMH paBeH WK 0OJIbIle 2 MPOIEHTOB;

2) UMIHHIPUYECKHUE Pe3ePBYaphl UMEIOT
MaKCUMaIbHBINA guameTp 175 MM 6o

3) IpsAAMOYTOJIBHBIN WM KOJIBLIEBON pe3epByap UMEeT
MaKCUMAaJbHYIO IIUPHUHY 75 MM

[MosicuuTensHbIe 3aMeuanust. Ha aTame sKCTpakiinu pacTBOpHUTEIEM 00pa3yIOTCs TPH
OCHOBHBIX TEXHOJIOTHYECKHUX IMOTOKA KHIKOCTH. Pe3epByapsl [Uis BBIACPKUBAHUS HITH
XpaHEHHsI UCTIOJIB3YIOTCS B JalibHEMIIIE 00pabOTKe BCeX TPEX MOTOKOB CIIEAYIOIIUM
obpa3zom:

a) PACTBOP YHUCTOI'0 a30THOKHUCIIOIO YpaHa KOHIHCHTPHUPYECTCA BbIIIAPUBAHUEM U IIPOUCXOOUT
nponecc ACHUTpaluu, rac OH NpeBpamacTCsa B OKCUJ ypaHa. 9TOT OKCH I ITIOBTOPHO
HCIOJIB3YCTCA B AACPHOM TOIUIMBHOM IUKIIC,

0) pacTBOp BHICOKOAKTHUBHBIX MPOJYKTOB JI€JICHHSI OOBIYHO KOHIICHTPUPYETCS
BBINIAPUBAHUEM U XPAHUTCS B BHJIE KOHIICHTPUPOBAHHOM KUAKOCTU. ITOT KOHIIEHTPAT
MOJKET BITOCIIEJCTBUH MPOUTH BhIMTApUBAHUE WK OBITH TIPeoOpazoBaH B GopMy, IPUTOIHYIO
JUTSL XpaHEHUS WU 3aXOPOHEHUS;

KoncynprantlIntoc: mpumedanue.
Hywmeparus moanyHKTOB JaHa B COOTBETCTBUHU € O(PUIIMATIBLHBIM TEKCTOM JOKYMEHTA.

C) PacTBOp YMCTOTO HUTPATA TUTyTOHHS KOHIICHTPUPYETCS U XPAHHUTCS JIO TIOCTYIUICHHS Ha
JalbHENIIe dTanbl TEXHOJIOTHYECKOTO Mpoliecca. B yacTHOCTH, pe3epByaphl AJis
BBIICPKUBAHUS WM XPAaHEHHsI PACTBOPOB TLTyTOHUSI KOHCTPYHPYIOTCS TAKUM 00pa3oM,
9TOOBI U30€KATh CBSI3aHHBIX C KPUTUIHOCTHIO TIPOOJIEM, BO3HUKAIOIIUX B PE3yJIbTATE
W3MEHCHUI B KOHIICHTPAIIUHU WK (OpMe JTAHHOTO TOTOKA.

2.3.2.5. HelTpoHHBIE N3MEPUTENIBHBIE CUCTEMBI. 9030100000
CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
HEHUTPOHHBIC U3MEPUTEILHBIC CHCTEMBI JIJIS
MHTETrpaluy U UCIIOJIb30BaHMS C
aBTOMATU3UPOBAHHBIMH CHCTEMAaMH TEXHOJIOTMYECKOTO
KOHTPOJISl Ha YCTAHOBKE ISl IepepabOTKU
00JIy4eHHBIX TOIJIMBHBIX JIEMEHTOB

[TosicHuTenpHOE 3aMeuaHe. ITH CUCTEMBI BKIIIOUYAIOT B ¢€0sl BO3MOKHOCTH U3MEPEHUS U
pacrno3HaBaHMsI AKTUBHBIX U [TACCUBHBIX HEMTPOHOB B LIEJISIX ONPEICICHUS KOJIMYECTBA U
cocTrasa Aensuierocs Mmarepuana. KommiekTHas cuctema COCTOUT U3 HEMTPOHHOIO
TeHepaTopa, YCHIUTEeH 1 dJIEKTPOHUKH i 00padoTKK curHaioB. B cdepy oxBara myHKTa
2.3.2.5 He noanagarT Npudopsl 0OOHAPYKEHHUSI HEUTPOHOB U U3MEPUTEIbHBIE TIPUOOPHI,
pa3paboTaHHbIE Ul yueTa epHBIX MaTepUAJIOB U 1A 1ieJIeil rapaHTUi WK JII000Tro
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JIPYroro NpUMEHEHMs, HE UMEIOLIEr0 OTHOLLIEHHS K MHTETPALIMU U UCIIOIB30BAaHUIO C
ABTOMATU3UPOBAHHBIMU CUCTEMAMH TEXHOJOTMYECKOTO KOHTPOJISI HA YCTAaHOBKE ISt
nepepadoTKu 00TyUEHHBIX TOIUTMBHBIX 3JIEMEHTOB.

2.4. VY CTaHOBKH JUIsl U3TOTOBJICHUS TOIJIUBHBIX 2JIEMEHTOB
JUISL SIIEPHBIX PEAKTOPOB U CHENHMATbHO pa3paboTaHHOe
WM NTOATOTOBJIEHHOE 000pyA0BaHUE AJIsl HUX

BBoaHoe 3ameuanue. SlnepHble TOMITMBHBIE 3JIEMEHTHI
MIPOU3BOJIAT U3 OHOTO MIIH OOJIBILIErO YncIia
HCXOJHBIX WM CHELMAIBHBIX AEISAIINXCS MaTEpUAIOB,
IMOMMEHOBAHHBIX B pasjene 1 HacTosuiero cnucka. s
HauboJsee TUITMYHOTO OKCUAHOTO BUJa TOIUINBA
YCTQHOBKH IPEJICTABICHBI 000PYAOBaHUEM IS
IIPECCOBAHUS, CIIEKaHUs, NUTU(POBKH U COPTUPOBKU
tabaetok. OOpaleHrne co CMEIIaHHbIM OKCHJTHBIM
TOILJTMBOM OCYIIECTBIISIOT B IEPUATOYHBIX OOKCAX WIIH
SKBHMBAJIEHTHOM 000PYJOBaHUHU JI0 TEX MOP, IOKA OHO
He 3aKJII0YeHO B 0005104Ky. Bo Bcex ciayyasx TOMIMBO
repMETUYECKH 3aBAPUBAETCS BHYTPH MOIXOASIIEH
000J104YKH, KOTOpast pa3paboTaHa Kak i NEpBUYHON
YIaKOBKH, 3aKJII0YaloNIel B ce0e TOIINBO, TaK U JUIs
o0ecTeyeHns] IPUTOAHBIX KCILTyaTaIlHOHHBIX
XapaKTepUCTHK U 0€30I1aCHOCTU B TEUEHUE
JKCIUTyaTaluu B peaktope. Taxxke BO Bcex ciayyasx
HE00XO0/IUM KOHTPOJIb HA CAMOM BBICOKOM YPOBHE
MIPOLIECCOB, ONepaluii 1 000PyAOBaHMS, YTOOBI
rapaHTHPOBaTh MPOTHO3UPYEMbIE U Oe301acHbIe
9KCILTYaTallMOHHbIE XapaKTEPUCTUKHU TOILIMBA.

[TosicHuTenpHOE 3amMeuanue. Buabl 060pya0BaHMs, KOTOPbIE pacCMaTPUBAIOTCS KaK
MoJinalatolye noJ 3HaueHue (ppassl "'u crenuaibHO pa3padoTaHHOE UK MOJITOTOBICHHOE
o0opyaoBanue" 1St H3TOTOBJICHUS TOIUIMBHBIX 3JIEMEHTOB, BKIIIOYAIOT 000PY/0BaHUE,
KOTOpOE:

00BIYHO BCTYIIacT B HeHOCpeﬂCTBCHHLIﬁ KOHTAKT HUJIM HCTIOCPCACTBCHHO O6pa6aTBIBaeT nin
YHIpapJIACT TCXHOJIOTMYCCKUM ITOTOKOM SJICPHOIo MaTcpualia,

OCYILECTBIISIET CBApKy 000JI0YKHU, BHYTPU KOTOPOM HAXOAUTCS SICPHBIA MaTepHal;
KOHTPOJIMPYET IEIOCTHOCTh 000JI0YKH UM CBAPHOTO 11IBA;

MIPOBEPSAET XapaKTEPUCTUKHU TOIUINBA, 3aKIIOUYEHHOTO B 000JIOUKY;

UCTOJb3YeTCsl Ul COOPKH TEIIOBBLACISAIONINX 3JIEMEHTOB

Takxoe 06opy0BaHNE WM CUCTEMBI 000PYAOBAHUS MOTYT BKJIIOYATh:

1) cneumanbHO pa3paboTaHHbBIE WM MOATOTOBICHHBIE TOJHOCTHIO aBTOMATU3UPOBAHHBIE
YCTaHOBKH KOHTPOJIS TaOJIETOK JIJIsl TPOBEPKH KOHEYHBIX pa3MepOB U Ie(PEKTOB
MOBEPXHOCTHU TabJIETOK TOIUINBA;

www.consultant.ru CrpaHuua 12 u3 50
HafeXHasa npaBoBas noaaepXxka


https://www.consultant.ru
https://www.consultant.ru
https://www.consultant.ru
https://www.consultant.ru

MoctaHoBneHue lMpasutensctea PO ot 16.07.2022 N 1285
"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
ob6opyaoBaHusi, cnelnanbHbIX...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

2) CII€uaJIbHO pa3pa60TaHHLIe HJIN ITOATOTOBJICHHBIC CBAPOYHBIC ABTOMATHI JIS1 HABApPKU
KOHIICBBIX 3arJylI€K Ha TOIMJIMBHBIC CTCPIKHU,

3) cnenuansHO pa3paboTaHHBIE WK MOJATOTOBICHHBIE aBTOMATUYECKHE YCTAHOBKH
UCTIBITAHUS U KOHTPOJIS AJIsl IPOBEPKU IIETTOCTHOCTH TOTUTUBHBIX CTEpXKHEN B cOope. DTu
YCTaHOBKH OOBIYHO BKITIOUAIOT 000PYI0BAHUE JIJIS:

PEHTI€HOBCKOM IPOBEPKHU CBAPHBIX IIIBOB CTEPKHEW U KOHLIEBBIX 3ariIyLIEK;
OTIpe/IeNICHUs TeUH TeJIUs U3 ONPECCOBAHHBIX CTEPIKHEH:

FaMMa-CKaHI/IPOBaHI/ISI CTGp)KHCﬁ JUUIA HpOBepKI/I HpaBI/IHI)HOI‘O HAITOJIHCHUS TOIIJIMBHBIMU
TaOJICTKAMH;

4) CII€nuaJIbHO pa3pa60TaHHHe WM IIOATOTOBJICHHBIC CUCTEMBI AJI M3IrOTOBJICHUA
000J104eK TCIIIOBBIACIIATONINX 3JICMCHTOB.

2.5. CrennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIC
YCTQHOBKH U 00OPYJIOBaHUE [T Pa3/IeieHUsI H30TOIOB
MIPUPOJHOTO YpaHa, 00ETHEHHOTO ypaHa UK
CTEIMAIBHOTO PACHICTUISIONIETOCS MaTepraa, KpoMe
AHATTMTUYECKUX MPUOOPOB

BBoanoe 3ameuanue. Y cTaHOBKH, 000pPY0BAHUE U TEXHOJIOTHH JIJIsl Pa3/ICICHUs] H30TOIOB
ypaHa B psiJie CTydaeB TECHO CBSI3aHbI C YCTAHOBKaMH, 000OPYAO0BaHHEM M TEXHOJIOTHUSIMHU
pasaeneHus: U30TOMOB "IPYTrUX 3JeMEHTOB". B OTAEIBHBIX CllydasiX KOHTPOJIb COTJIACHO
MyHKTY 2.5 TakXe COOTBETCTBYIOIINM 00pa3oM MPUMEHSETCS K yCTaHOBKAaM U
000pyI0BaHUIO, IPEeTHA3HAYCHHBIM JJIS pa3/ieJIeHHsI U30TOMOB "Apyrux 1emMeHToB". Takoi
KOHTPOJIb 32 YCTAHOBKaMH U 000PYJIOBAaHUEM IS PA3/IEICHUS H30TOIMOB "Apyrux
3J€MEHTOB" TOTIOJHSET KOHTPOJIb 32 YCTAHOBKAaMHU M 000pY0BaHUEM, KOTOPBIE CTICIIHAIBHO
npe€aAHa3HA4YCHbI WJIW ITOATOTOBJICHBI JJIA O6pa6OTKI/I, HCITIOJIB30BaHUSA UM IPOU3BOJACTBA
CHEIHabHOTO PACHICTUISIONIETOCs MaTepuaa, 0XBaThIBAEMOI'0 HACTOSAIIUM CIIUCKOM. JTOT
JIOTIOJTHUTENBHBIA KOHTPOIIb COTJIACHO MYHKTY 2.5 HEMPUMEHHUM K MPOIIECCy
3JEKTPOMArHUTHOIO Pa3/eleHUsl U30TONOB, KOTOPBINA MOANAAAET MO MOJ0KEHHS CIIUCKA
OGOpy,Z[OBaHI/IH " MaTCprajioB I[BOP'IHOFO Ha3HA4YCHUA U COOTBCTCTBYIOIIHUX TGXHOHOFHﬁ,
MPUMCHACMBIX B ANCPHBIX HEJIAX, B OTHOIICHUN KOTOPBIX OCYIICCTBIIACTCSA 3KCHOpTHI:Iﬁ
KOHTPOJIb.

st caeayromuyx mporeccoB KOHTPOJIb COMIaCHO MyHKTY 2.5 OJIMHAKOBO MMPUMEHUM BHE
3aBHCHMOCTH OT TOTO, IPENOIaraeTcs JIM UCMOIB30BaTh ATOT MPOIIeCC ISl pa3/esieHus
M30TOIOB ypaHa WK JJIsl pa3AeNeHUs] H30TOMOB "APYTUX 3JEMEHTOB'": Ta30leHTPpU]yKHBIN
nporecc, razoaudy3uoHHBIN Mpoliecc, MPoIiece MIa3MEHHOTO pa3e/ieHUs U
A’POMHAMUYECKUE TTPOIIECCHI.

I[J'ISI HEKOTOPBIX IMPOLECCCOB UX MPUMEHUMOCTD IJId Pa3sACJICHUA U30TOIIOB ypaHa 3aBUCHUT OT
TOT0, KaKoi ajeMeHT pazzensercs. K aTum mporieccaM OTHOCSTCS: MPOLIECChl, OCHOBAHHBIE
Ha JIa3epHOM pa3/esIeHuH (Harmpumep, MOJICKYJISIPHBIN METO/1 JTa3€pPHOT0 pa3aeaecHus
M30TOIIOB U JIa3epHOE pa3elieHue H30TOMOB 110 METOY ATOMAPHBIX MAPOB), XUMHUECKUN
0oOMeH ¥ HOHHBIN 0OMEH.

CHGI{OB&TGHBHO, MOCTaBIIUKH JOJIKHBI ONCHUBATDH OTU MMPOLCCCHI I KaKA0T0 OTACIBbHOTO
ciydas, ¢ TEM YTOOBI COOTBECTCTBYIOIINM 06p330M IMPUMCHATH ITOJIOKCHUA O KOHTPOJIC
COTJIACHO IMYHKTY 2.5 JUIsl UCTIOJIB30BaHUS U30TOMOB "APYTUX 3JIEMEHTOB" .
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2.5.1. VYcTaHOBKM 7151 pa3esieHus] U30TOMOB MPUPOTHOTO 8401 20 000 0
ypaHa, 00e/THEHHOTO YpaHa WU CIIEeIHAIEHOTO
PacCIICTUISIONIETOCs MaTepraa

2.5.2. CriennanbHO pa3pabOTaHHOE WU MOATOTOBIECHHOE
000pyI0BaHUE JUIS pa3/IeieHUs] H30TOIIOB IPUPOIHOTO
ypaHa, 00€JHEHHOTO ypaHa WIH CICIHATBHOTO
PaCIIETUISIONIETOCs MaTepraia, KpoMe aHaTHTUIECKUX
puOOpPOB

2.5.2.1. CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8401 20 000 0
ra30BbIC HEHTPU(YTU U Y316l 1 KOMIIOHEHTHI JUIS
UCTIONIb30BAHUS B Ta30BBIX IEHTpHU(pyTax

BBoanoe 3ameuanue. ['a3oBas neHTpudyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOI'O HUWJIMHJpA
JTMaMeTpoM OT 75 MM 110 650 MM ¢ BEpTUKAJIBHON LIEHTPAJIbHOM OCBhIO, KOTOPBIN ITOMEILIEH B
BAaKyyM M BPaIIaeTCs C BEBICOKOW OKPYKHOM ckopocThio nopsiaka 300 m/c wnu 6onee. st
JOCTUKEHHSI OOJIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MAaTEPUaJIbl BPAIIAIOIIIUXCSI
KOMITOHEHTOB JIOJI’KHBI UMETh BBICOKOE 3HAU€HHE OTHOIICHUS MPOYHOCTHU K IIOTHOCTH, a
poTopHas cOOpKa U, CIEA0BaTENbHO, OTAENIbHbIE €6 KOMIOHEHTHI JOJIKHBI U3MOTOBIISITHCS C
BBICOKOH CTEMEHbI0 TOYHOCTH, YTOOKI pazbasianc ObUT MUHUMaIbHBIM. B oTiuune ot qpyrux
ueHTpudyr razonas 1eHTpudyra 17 00oraleH!s ypaHa UMeeT BHYTPU POTOPHON KaMephbl
BPAIIAOIIYIOCS IEPEropoIKY (MIEPEropoaKn) B popMe IUCKa U HEMOJBUKHYIO CUCTEMY
noznauu 1 otBoja raza UFe, cocTosIIyIo 110 MEHBILIEH MEPE U3 TPEX OTIEIIBHBIX KAHAJIOB,
7IBa U3 KOTOPBIX COETUHEHBI C JIOMATKaMU, OTXOISAIIMMHU OT OCH pOTOpa K NepudepuitHoi
4acTU POTOPHOI Kamepbl. B BakyyMe HaX0oAUTCS TakKe psAJl BXKHBIX HEBPAIIAIOIINUXCS
3JIEMEHTOB, KOTOPBIE, XOTSA U UMEIOT 0COOYI0 KOHCTPYKLHUIO, HE CJIOKHBI B U3TOTOBJIEHUU U
HE M3roTaBIMBAIOTCS U3 YHUKAJIbHBIX MaTepuaios. LlenTpudyxHnas yctaHoBKa TpedyeT
0O0JIBIIIOTO YKCIIa 3TUX KOMIIOHEHTOB, TaK YTO X KOJIMYECTBO MOXKET CIIYKHUTh BaKHBIM
WHJIUKATOPOM KOHEUYHOI'O UCIIOIb30BaHHUS.

[TosicautensHOE 3aMeuanue. HekoTopast mpoaykius, ykazannas B myHkTe 2.5.2.1, mu6o
HEMOCPEJCTBEHHO CONpHKacaeTcs ¢ TexHojornueckum razoM UFe6, mubo HermocpeicTBEHHO
ynpaBJseT HeHTpU(yraMu U IPOX0XKICHUEM Ta3za OT HEeHTPU(YTrU K HEHTPUPYTe U OT
Kackaza k kackany. Kopposnonno-croiikue k UF6 maTepuabl BKIOYatOT MEJlb, ME/IHbIE
CIUIaBbI, HEPIKABEIOIIYIO CTallb, ATFOMUHUM, OKCUJ aJTIOMUHUS, AIFOMUHUEBbIE CILIABBI,
HUKEJIb WIN CIUIaBbl, cofepxalire 60 mporeHToB win 0oJiee HUKEINS 10 Becy, U
(bTOpUpPOBaHHBIE YTIEBOIOPOAHbBIE TOJIUMEPHI.

2.5.2.1.1. Bpamaromuecs KOMIIOHEHTHI

2.5.2.1.1.1. TlonHbie poTopHBIE COOPKH. 8401 20 000 0
TOHKOCTEHHBIC IVIIMHPHI WK PSIJT COSTUHEHHBIX
MEX/Ty COO0I TOHKOCTEHHBIX IIWIHHPOB,
M3TOTOBJICHHBIX M3 OJHOTO WM 00JIee MaTepHUAIOB C
BBICOKMM 3HaUY€HHUEM OTHOILIEHUS TPOYHOCTH K
IJIOTHOCTH, YKa3aHHBIX B MOSCHUTEIBHBIX 3aMEUaHUAX
K myHkTtam 2.5.2.1.1 - 2.5.2.1.1.5. Coenunenue
[WIAHIIPOB MEXIY COOOM OCYIIECTBIISCTCS IPH
MTOMOIIY THOKUX CHITH(OHOB WITH KOJICTl, yKa3aHHBIX B
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nyHkre 2.5.2.1.1.3. CoOpaHHBI# pOTOp UMEET
BHYTPEHHIOIO NIEPETOPOAKY (IIEPETOPOAKH) U
KOHILIEBBIE y3JIbl, yKa3aHHbIE B IyHKTax 2.5.2.1.1.4 u
2.5.2.1.1.5. OnHako mosHast cOOpKa MOXKET OBITH
MIOCTaBJICHA 3aKa3YMKYy B YaCTUYHO COOPaHHOM BUJIE.
Takast mocraBka TaKxe NOJUIEKHUT SIKCIIOPTHOMY
KOHTPOJIIO

2.5.2.1.1.2. PotopHbI€ TpyOBI. 8401 20 000 0
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBICHHBIE
TOHKOCTEHHBIE LWINHJIPHI C TOJIMIUHON cTeHKH 12 MM
WJIM MEHEe, TUaMEeTPOM OT 75 MM 110 650 mwm,
M3TOTOBJICHHBIE U3 OJJHOTO WK 00Jiee MaTepUasoB,
MMEIOIIUX BBICOKOE 3HAYCHHE OTHOIICHHSI IIPOYHOCTH
K IDIOTHOCTH, YKa3aHHBIX B TIOSICHUTETBHBIX
3aMeyaHusIX K myHkram 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.3. Koublia uiy cuiab(OHBI. 8307,
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8401 20 000 0
KOMIIOHEHTSI JUIs CO3/1aHUs] MECTHOM OIOPBI AJIs
POTOpHOMN TPYOBI MIIM COEMHEHUS P POTOPHBIX
Tpy0. CunbdoHbI MpeCTaBIAI0T COO0N KOPOTKHE
HWIMHAPSHI C TOJIIMHON CTEHKU 3 MM WJIM MEHEe,
auaMeTpom oT 75 MM 110 650 MM, UMEIOIIINX OANH
ro(p ¥ U3rOTOBJICHHBIC U3 OJTHOTO U3 MaTEPHAJIOB,

MMEIOIINX BBICOKOE 3HAYEHHE OTHOLIEHUS IPOUYHOCTH
K IUIOTHOCTH, YKAa3aHHBIX B MOSICHUTEIbHBIX
3aMeuaHusx K nyHkram 2.5.2.1.1 -2.5.2.1.1.5

2.5.2.1.1.4. Ileperopoaku. 8401 20 000 0
CrnenuanbHO pa3paboTaHHbIE WM MOATOTOBIEHHBIE
KOMIIOHEHTHI B (hOpMe IMCKa IUaMETPOM OT 75 MM 0
650 MM [T yCTaHOBKHM BHYTPH POTOPHOMN TPyOBI
LHEHTPU(DYTH € LENbI0 U30JUPOBATH BHITYCKHYIO
KaMepy OT IJIaBHOM pa3AeUTEIbHON KaMePhl U B
HEKOTOPBIX CIIydasx JJIsl YIy4lIeHHUs HUPKYJIALNU ra3a
UF6 BHYTpH INIaBHOM pa3AeIUTEIbHON KaMephl
POTOpPHOM TPYOBI M U3TOTOBJIECHHBIE U3 OJJHOTO U3
MaTepuaioB, UMEIOIIUX BbICOKOE 3HAUYEHNUE OTHOLLIECHUS
MIPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
MTOSICHUTEJIBHBIX 3aMEYaHMSIX K MyHKTam 2.5.2.1.1 -
25.2.1.1.5

2.5.2.1.1.5. BepxHue (HI>KHHE) KPBILIKH. 8401 20 000 0
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE
KOMITOHEHTHI B JOpME JIMCKA JUAMETPOM OT 75 MM JI0
650 MM 1J11 TOYHOTO COOTBETCTBUS TUAMETPY KOHIIOB
pPOTOpPHO TPyOBI M BOBMOXKHOCTH yaepkuBaTh UF6
BHYTpH €€. DTH KOMIIOHEHTHI UCIIOJIb3YIOTCS ISl TOTO,
9YTOOBI MOAJIEPKUBATH, YACP)KUBATH WU CO/ICPKATH B
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ce0e KaK COCTaBHYIO YacCTh 3JIEMEHThI BEPXHETO
MOJIIIMITHUKA (BEPXHSSA KPBIIIKA) UM CIYKHUThb B
Ka4yeCcTBE HECYILEH YaCTH BPALIAIOILIUXCA DIEMEHTOB
HUKHETO MOAIINIHUKA (HIKHSAS KPBILLIKA), U
M3rOTaBJIMBAIOTCS U3 OAHOTO U3 MAaTepUAJIOB,
MMEIOIIUX BBICOKOE 3HAYEHHE OTHOLIEHUS IPOUYHOCTH
U TJIOTHOCTH, YKA3aHHBIX B MTOSICHUTEIIBHBIX
3aMeuaHusx K nyHkram 2.5.2.1.1 -2.5.2.1.1.5

[TosicauTenbHble 3ameyanus K myHktam 2.5.2.1.1 - 2.5.2.1.1.5. Marepuaiibl, UCIIOIb3YyEMbIC
JUIS BPAIIAIOIIUXCSl KOMIIOHEHTOB LIEHTPU(YT, BKITIOYAIOT:

a) MApTEHCUTHOCTAPEIOIINE CTAJIH, UMEIOIINE MAaKCUMAJIbHBIN TIpeiesl TPOYHOCTH Ha
paspeiB 1,95 I'Tla unu Gonee;

0) aJIFOMUHHEBBIE CILIaBBI, IMEIOIINE MAaKCUMAJILHBIHN Mpeien MPOYHOCTH Ha pa3pbiB 0,46
I'TIa unu Gonee;

B) BOJIOKHUCTBIE MAaTEPUAIIbI, IPUTOTHBIE JIIS HCTIONE30BAHMA B KOMIIOSHTHBIX CTPYKTYpax
Y UMEIOIINE 3HaUeHus yJIenbHOro Moy 3,18 x 10° M 0os1ee 1 MaKCUMaJIbHOTO
YIEIBHOIO Mpejiesia MPOYHOCTH Ha pa3phiB 7,62 X 10* M i Gosee ("yaenpHBIA MOAYIB" -
aT0 MoayJib FOura B H/KB. M, iesieHHBIN Ha yaenbHbINA Bec B H/Ky0. M; "MakcuManbHBIHA
yAeTIbHBIN Tpe/ieN MPOYHOCTH Ha pa3phiB" - 3TO MaKCHUMAIIbHBIN Mpeies MPOYHOCTH Ha
pa3pbiB B H/KB. M, eneHHbIN Ha yaenbHbIH Bec B H/Ky06. M).

2.52.1.2. Cratnueckue KOMIIOHEHTEI
2.5.2.1.2.1. TloamunHUKH ¢ MArHUTHOH MOJABECKOM

2.5.2.1.2.1.1. CnenuanbHo pa3paboTaHHbIE WM MOATOTOBICHHBIE 8483 30 800
MOILIMITHUKOBBIE Y3JIbl, COCTOSAIIUE U3 KOJIBLIEBOTO
Mar"uTa, oJIBEIICHHOTO B 000iiMe, comeprkamnieit
nemmdupyromnryto cpeay. O6oiiMa U3roTaBINBACTCS U3
ctoiikoro k UF6 Mmarepuana (cM. MOsICHUTEIIbHOE
3aMeuaHue K MyHKTy 2.5.2.1). Maraut coeAuHseTcs ¢
IIOJIFOCHBIM HAKOHEYHUKOM WJIM BTOPBIM MarHuTOM,
YCTaHOBJICHHBIM Ha BEPXHEH KPBILIKE, YKa3aHHOU B
nyHkrte 2.5.2.1.1.5. Maraurt MoxeTt umMeTb hopmy
KOJIbIIa C COOTHOILLIEHUEM MEXKy BHELITHUM U
BHYTPEHHUM JIMaMETPaMH, MEHbILIUM WU PABHBIM
1,6:1, u popmy, oOecrieunBarONIy0 HAYAIbHYIO
nponunaemocts 0,15 I'n Ha MmeTp uiu Gonee, win
OCTaTOYHYK HaMarHW4eHHOCTh 98,5 nponeHTa i
0oJee, WM MPOU3BEACHUE UHAYKIIUU Ha
MaKCUMAaJIbHYI0 HaMPsHKEHHOCTH moJist 6osee 80 kJ[x
Ha Ky0. MeTp.

Kpome 0ObIYHBIX CBOMCTB MaTepuana, He0OX0UMbIM
MIPEIBAPUTEILHBIM YCIOBUEM SIBIISIETCS] OTPAaHUYCHHE
OYCHb MaJIbIMU jJornyckamu (MeHnee 0,1 Mm)
OTKJIOHEHHSI MATHUTHBIX OCEH OT T€OMETPUIECKUX
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ocel uin odecredyeHre 0co00i TOMOTE€HHOCTH
Marcpurajia MaromuTa

2.5.2.1.2.1.2. CnenuanabHO pa3paOOTaHHBIC WU TIOATOTOBJICHHBIE 8483 30 800
AKTUBHBIE MATHUTHBIE TIOMIIUITHAKA IS
WCIOJIb30BaHUs B Ta30BBIX LIEHTPHU(YTax

IlosicanTenpHOE 3aMedanne. Takne akTHBHBIC MarHUTHBIE INOAIINITHUKH OOBLIYHO UMEIOT
CJICAYIOIUC XaPaAKTCPUCTHUKHU:

a) MMpeHa3HaueHbl i1 LEHTPOBKH pOTOpa, Bpamatomerocs ¢ yactoroit 600 I'u niu Gonee;

0) obecriedeHbl HAJEKHBIM HCTOUHUKOM JIEKTPONUTAHUS U (WIIN) UCTOUHHUKOM
6ecniepeboitHoro uranus (UBI]) s GyHKIMOHNpOBaHUs B TEUeHHE OOJIee OJJHOTO Jaca.

2.5.2.1.2.2. TloamunHUKW/ AeMgepsl. 8483 30 800
CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
MIOJIIIATHUKY, COJIEPIKAIINE Y3€J OCh/YIUIOTHUTEIBHOE
KOJIbII0, CMOHTUPOBaHHBIN Ha Aemmndepe. Och 0OBIYHO
IpeJCTaBiseT coOOM Ball U3 3aKaJIE€HHOM CTallu C
OJTHMM KOHIIOM B (popMe noiychepbl U cO CPeICTBAMU
MIOJICOCIMHEHUS K HWKHEH KPBIIIKe, yKa3aHHOH B
nyHkre 2.5.2.1.1.5, Ha apyrom. Ban moxeT ObITh
COEIMHEH C THIPOAMHAMHYECKUM ITOAIIHITHUKOM.
Konbio umeer popmy tabnetku ¢ noiaychepuaeckium
yriIyOJ€eHHEeM Ha OJIHOM MOBEPXHOCTH. DTU
KOMIIOHEHTBI MOTYT MOCTaBISATHCS OTACIBHO OT
nemrepa. Takre moCcTaBKU TakKe MOAJIEKAT
9KCIHOPTHOMY KOHTPOJIIO

2.5.2.1.2.3. MonekysipHblE HACOCHI. 8414 102500
CrnenanbHO pa3paboTaHHBIE WM MTOATOTOBICHHBIE
LMJIMHJPBI C BBITOYUEHHBIMH UJIU BbIJABICHHBIMU
BHYTpPY CIIUPAJIbHBIMUA KaHaBKaMH U C BbICBEPJICHHBIMU
BHYTpPHU OTBepCTUSIMU. TUIIOBBIMH pa3Mepamu
SBJISIIOTCS CIIEyOIIHE:

BHYTPEHHUI AuaMeTp oT 75 MM 110 650 mm;

TOJIIMHA cTeHKH 10 MM miH Ooitee;

JUTMHA paBHA JHAMETPY WK OOJIbIIE.

KanaBku 00bIYHO UMEIOT IPSIMOYTOJIBHOE MONIEPEYHOE
ceueHue U ri1youHy 2 MM min Oosiee

2.5.2.1.2.4. Craropsl 1BUraTeNICH. 8503 00 980 0;
CrnenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE 8524 11 009 0;
CTaTOPbI KOJIbLIEBOM (POPMBI JIsl BBICOKOCKOPOCTHBIX 8524 12 009 0;
MHOTO(a3HBIX TUCTEPE3UCHBIX (MU PEAKTUBHBIX ) 8524 19 009 0;
3JIEKTPOJABUIATENIEN IEPEMEHHOIO TOKA JIS 8524 91 009 0;
CHUHXPOHHOI paboTHI B YCIIOBHSX BaKyyMa ¢ 4YaCTOTOM 8524 92 009 0;
600 I'y 1 60nee u momHoCcThIO 40 BA 1 Ooiee. 8524 99 009 0;
CTaTopbl MOTYT COCTOSITh M3 MHOTO()a3HBIX 0OMOTOK 852990 109 0

Ha MHOT'OCIIOMHOM >KEJIE3HOM CEPACUYHUKE C HUSKUMHA
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MOTEPSIMHU, COCTABJICHHOM M3 TOHKHX TUIACTUH OOBIYHO
TOJIIUHON 2 MM HJIM MEHEe

2.5.2.1.2.5. Kopmyca/mpueMHUKH HEHTpUPYTH. 8401 20 000 0
CnenuanbHO pa3paboTaHHbIE WM MOATOTOBIEHHBIE
KOMITIOHEHTBHI JUI pa3MelLIeHNs B HUX COOpKU
poTopHO# TpyOsI ra3oBoii neHTpudyru. Kopmyc
COCTOUT M3 KECTOKOTO LWJIMHIPA C TOJNIINHONW CTCHKH
70 30 MM ¢ mpenu3nOHHO 00pabOTaHHBIMU KOHIIAMU
ISl yCTaHOBKH TIOALIMITHUKOB ¥ C OJHUM HIIH
HECKOJIBKUMH (DIaHI[aMU JITsi MOHTaXkKa.
OO6paboTaHHbIe KOHIIBI APAJIICIbHBI APYT APYTY U
NEPIECHAUKYISAPHBI POJOIBHON OCH LIWIMHIPA B
npexaenax 0,05 rpagyca unu menee. Kopmyc MoxeT
TaKXXe MPECTaBIATh CO00M KOHCTPYKIIHIO STICHCTOTO
THIIA JUTS Pa3MEIIEeHHUs B HEM HECKOJIBKUX POTOPHBIX
cObopok

2.5.2.1.2.6. JloBymxkwu. 8401 20 000 0
CnenuanbHO pa3pabOTaHHbIE WX MOATOTOBICHHbBIE
TpyOku Juisg u3Bneuenus raza UF6 u3 potopHoit TpyOsI
o Metoxy TpyOku ITuto (To ecTh ¢ oTBEpCTHEM,
HaIlpaBJICHHBIM Ha KPYTOBOM IIOTOK ra3a B pOTOPHOM
TpyOe, HarmpuMep, MOCPEICTBOM M3ruda KOHIA
paanaIbHO PAcIOIOKEHHOU TPYOKH), KOTOPhIE MOKHO
IIPUKPENNATD K HEHTPAJIBbHOU CUCTEME U3BJICUEHUS Ta3a

2.5.2.2. CriennanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC
BCIIOMOTI'aTCJIbHBIEC CUCTEMBI, 060py)1013aH1/Ie n
KOMITOHEHTHI JUISI UCTIOIb30BaHUS Ha
ra30leHTPUPYKHON YCTAHOBKE TI0 00OTAIEHHIO

BBoanoe 3ameuanue. BcnoMmorarenbHble CHCTEMBI, 000pYJ0OBaHHE U KOMIIOHEHTBI
ra30UeHTPU(YKHON YCTAHOBKHU MO OOOTAILEHHIO MTPEJICTABIIAIOT COOOM CUCTEMBbI
yCTaHOBKH, HeoOxoaumble A noaadn UFe B ieHTpudyru, Ass CBSI3U OTENbHBIX
neHTpudyr Mexay coOoii ¢ 1eNnbio 00pa30BaHUs KackaJoB (WK CTyIEHel), YTOOBI JOCTUYD
6osiee BBICOKOTO oboramieHus 1 u3Bieys "mpoaykt" u "xsoctsl" UF6 u3 nenrpudyr, a
TaKxke 000pynoBaHHe, HEOOXOIMMOE JUTSI TPUBEICHHS B ACUCTBUE EHTPUQYT FITH JUTS
ynpasieHus: yctanoBkoit. O0praH0 UF6 ncmapsiercst u3 TBepAbIX BEIIECTB, ITOMEIEHHBIX
BHYTPH [10JI0TPEBAEMBIX aBTOKJIABOB, U MI0JIa€TCA B Ira3000pa3Hoil popme K 1ieHTpudyram
gyepe3 CUCTEMY KOJUIEKTOPHBIX TpyOorpoBooB kackana. "IIpoxykt" u "xBoctsl" UFs,
MOCTYTAIOUINE U3 HEHTPUPYT B BUE ra3000pa3HbIX MOTOKOB, TAKXKe MPOXOAAT Yepes3
CHCTEMY KOJIJICKTOPHBIX TPYOOIPOBOIOB KAaCKa/1a K XOJIOAHBIM JIOBYIIKaM (paboTarouum
npu temmeparype okoisio 203 K (-70 °C), rae oHM KOHIEHCUPYIOTCS U 3aTEM [TOMEILAI0TCS B
COOTBETCTBYIOIIME KOHTSHHEPHI TSI TPAHCTIOPTUPOBKH WIIH XpaHEeHUs. Tak Kak yCTaHOBKa
110 000TaIlEHUI0 COCTOUT U3 MHOTHUX ThICSY HEHTPUPYT, COOpaHHBIE B KACKa/Ibl, CO3/1al0TCS
MHOT'OKHMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBO/IbI KACKAIOB C THICSTYaMHU CBAPHBIX IIIBOB,
IpUYEeM CXeMa OCHOBHOM YacTH MX COCAMHEHUI MHOTOKPAaTHO MOBTOPSETCA.
Ob6opynoBaHue, KOMIIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB U3TOTABIMBAIOTCS C
COOJIIO/ICHHEM BBICOKHX TPEOOBAaHMI K BaKyyM-TUIOTHOCTH M YUCTOTE 00PaOOTKH.
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[TosicauTensHOE 3ameuanue. Hekoropast mpoayKiys, ykazaHHas B myHKTe 2.5.2.2, 1160

HCMMOCPCACTBCHHO COIMMPUKACACTCA C TCXHOJIOTMYCCKHUM I'a30M UF6, 1100 HCMMOCPCACTBCHHO

yIpaBiisieT HeHTpUuyraMu 1 NpoXoKI€HUEM raza OT LEHTPUPYTH K LHEeHTpUdyre u oT
Kackazaa K kackany. Koppo3uonno-croiikue k UF6 MmaTepuaibl BKIIOYAIOT ME/b, MEHBIE
CIUTaBbI, HEPKABEIOIIYIO CTaJIb, ATFOMUHUN, OKCHJ] QJTFOMUHUS, A TFOMUHHUEBBIC CIIJIABHI,
HUKETb WU CIUIaBbI, coAepxaiire 60 mpoIeHTOB WK 0oJiee HUKENS 10 BeCy, U
(GTOpHPOBAHHBIE YTIIEBOIOPOIHBIEC TIOTUMEPHI.

2.5.2.2.1.

2.522.1.1.

2.5.2.2.1.2.

2.5.2.2.1.3.

2.5.2.2.14.

2.5.2.22.

CucTeMbl 1TO1a4n/CUCTEMBI OTBOIA "IPOYKTA" H
"XBOCTOB".

CrientnanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIC
TEXHOJIOTMYECKHE CUCTEMbI WU 000pYI0BaHUE IS
000raTUTENILHBIX 3aBOIOB, U3TOTOBICHHOE WIIH
3anuuieHHoe u3 ctoitkux k UFe6 maTepuanos,
BKJIIOYAIOIIHE:

[Turtaromue aBTOKIABBI (MU CTAHIUH ), TIEYN UITH
YCTaHOBKH, puMeHsaembie 1iia nojgaun UF6 B mpouecce
oOoraleHus

JlecyOauMaTopsl, XOJIOIHbIE JIOBYIIKH UM HACOCHI,
ucnons3yemsle 1 orBoaa UFe B mpouecce
o0orareHus Ha MOCIEAYIOIIYIO Tepeaady Ul Harpesa

Y CTaHOBKM I KPUCTAJUIU3ALMHU UJIU [IEPEBO/IA B
JKUJIKOE COCTOSIHUE, UCTIonb3yemble 1 otBojaa UF6 B
npoiiecce odoraiieHus, mytem cxkarus u nepeoja UFe
B JKUJKYIO W TBEPAYIO GopMy

YcTaHoBKY Moa4un/0TBOAA "ipoaykTa" M "XBOCTOB"
qutst nepeMetieHnss UF6 B KOHTEHHEpBI

CucTeMbl KOJIEKTOPHBIX TPYOOIPOBOIOB
ra3oUeHTPU(YKHBIX KaCKaJOB.

CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
CUCTEMBI TPYOOIIPOBO/IOB U KOJIJIEKTOPOB ISt
yaepxanust UF6 BHYTpH LIEHTpU(YKHBIX KacKaJ0B.
OTta ceTh TpyOOIPOBOIOB OOBIYHO MPEJICTABIAET COOOM
CUCTEMY C "TPOHHBIM" KOJIJIEKTOPOM, U KaXAasl
HEHTpU(YTa COETUHEHA C KAXKABIM U3 KOJIEKTOPOB.
CnenoBatenbHO, CXeMa OCHOBHOM 4acTH UX

8401 20 000 0

8417 90 000 0;
8419 89 98;
8514 19 900 0;
8514 39 000 0;
8514 90 000 0;
8524 11 009 0;
8524 12 009 0;
8524 19 009 0;
8524 91 009 0;
8524 92 009 0;
8524 99 009 0;
8529901090

8413 70;
8414 10;
8419 89 98

8414 30;
8419 60 000 0;
8419 89 98

8413 70;
8414 10

8401 20 000 0
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[aTta coxpaHeHus: 15.08.2022

COEIMHEHHS] MHOTOKpaTHO noBTopsieTcsa. OHa
MOJHOCTBIO U3rOTABIMBACTCS WIIH 3aLUMIIACTCS U3
ctoiikux kK UF6 MaTepuanoB ¢ cOOIIOICHIEM BBICOKUX
TpeOOBaHUM K BaKyyM-IJIOTHOCTH U YUCTOTE
00paboTku

2.5.2.2.3. Macc-ciekTpoMeTpbl/uoHHbIe ncTOYHUKH it UF6 9027 89 000 0
CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
Macc-CIEeKTPOMETPBI, CIOCOOHBIE TIPOU3BOAUTD
npsiMoii 0T00p mpo6 u3 razoBbix MoTokoB UFs u
o0yazaronye BCEMH CIEAYIOIUMU XapaKTePUCTUKAMU:

a) CIIOCOOHBIC U3MEPSITH HOHBI OT 320 eTMHUI] AaTOMHOU
Macchl WK 0oJiee 1 00afaroIme pa3pereHuemM
nydie, yem 1 gons u3 320;

0) comeprkaT MOHHBIC UCTOYHUKHU, U3TOTOBIICHHBIE U3
HUKEJIS, HUKEJIEBO-ME/IHBIX CILIABOB C COICPIKaHUEM
HUKEJIS 10 Becy oT 60 MPOLIEHTOB WK OoJiee Wi
HUKETIEBO-XPOMOBBIX CILIABOB JINOO 3aIUIIICHHBIE
MTOKPBITUEM W3 HHX;

B) COJIEPKAT HOHU3AI[HOHHbBIE UCTOUHHUKH C
O0MOapIUPOBKON AIIEKTPOHAMH;

I') COZIepPKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO JISI
M30TOIHOTO aHallu3a

2.5.2.2.4. IlpeobpazoBaTenu 4YacTOTHI. 8502 39 800 0;
CrnenurasibHO pa3paObOTaHHbBIE WK ITOJTOTOBJICHHBIC 8502 40 000 0;
npeoOpa3oBaTeNy 4YacTOTHI (TAK)Ke U3BECTHBIE KaK 8504 40 910 0;
KOHBEPTEPHI UM UHBEPTOPHI) IJIs1 MUTaHUSI CTaTOPOB 854159 000 0

JBUTaTesel, yka3aHHbIX B yHKTe 2.5.2.1.2.4, nnu
9aCTH, KOMIOHEHTHI M MTOJICOOPKH TaKUX
npeoOpasoBaresnieil 4acToThl, 00Ia1aroIIe 00CUMHU
XapaKTepUCTUKAMU:

a) MHOTO(Da3HBII YaCTOTHBIN BBIXOJI B IMANIa30HE OT
600 I'y u Gonee;

0) BBICOKAsI CTAOMILHOCTh (CO CTAOMIIM3AIUEH YaCTOThI
nyaie 0,2 mporeHTa)

2.5.2.2.5. CrneuunanbHbl€ CTONOPHBIE U PETYJIUPYIOLIUE KIIAITaHbI

2.5.2.2.5.1. CnenuansHo pa3pabOTaHHBIC WU TIOITOTOBJICHHBIE 8481 30;
CTOIIOPHBIE KJIANaHbI sl 00ecTieueHUs MOCTYTICHUS 8481 80
"npoaykra" uim "xBoctoB" UF6 B BUIe ra30BbIX
MMOTOKOB OT/ICIBHOM IIEHTPUPYTH
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2.5.2.2.5.2. Knanansl cuiib()OHOHTO TUTIA, PYYHbIE WIH
aBTOMAaTHUYECKHUE, CTOMOPHBIE HITH PETYIUPYIOIINE,
M3TOTOBJICHHBIE U3 MAaTEPUAIIOB, CTOWKHAX K KOPPO3HH,

BeI3eIBacMoii UF6, nim 3aniuiieHabIe TAaKUMHA

Matepuaiamu, ¢ BHyTpeHHUM auameTpoM oT 10 o 160

MM, CIICHHUAJIBHO MMPECAHA3HAYCHHBIC NI

IIOATOTOBJICHHBIC OJI4 UCIIOJIB30BaHUA B OCHOBHBIX HUJIN

BCIIOMOTATENIbHBIX CUCTEMAaX ra3oleHTPU(YKHBIX
YCTaHOBOK IO 00OTaIEHUIO

8481 30;
8481 80

[TosicHuTenpHOE 3aMeuanue. TUIOBbIE CrIeUaIbHO pa3pabOTaHHbIE WIM OATOTOBJICHHBIE
KJIaITaHbl BKIIIOYAIOT KIIAaHbl CHIIb(OHHOTO THIIA, OBICTPOICHCTBYIOIIHE 3aIIOPHBIE

KJIanlaHbl, OBICTPOICHCTBYIOIINE KIIallaHbl U APYyTHE.

2.5.2.3. CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE
cOOpPKH M KOMITOHEHTBI JJISl HCTIOJIb30BAHHUS TIPH

razoanddy3noHHOM 000TaIICHUH

BBognoe 3ameuanue. [Ipu razoanddy3noHHOM METOAE pa3esieHrs U30TOMIOB PUPOTHOTO
ypaHa, 00€JHEHHOTO ypaHa WK CIEIHATBHOTO PaCIIEIUISIONIET0Cs MaTepraia OCHOBHON
TEXHOJIOTHYECKON COOPKOM SIBISETCS CHIEIUaIbHBIN MOPUCTHIN ra3oaudPy3noHHbIN Oapbep,
TETTOOOMEHHHUK JIJTS OXJIAXKICHUS Ta3a (KOTOPBIM HarpeBaeTcs B MPOIECCEe CHKATHS),
YIUIOTHUTENBHBIE KJIAMIaHbl U PETYIUPYIOLIUE KIIAMaHbl, a TAaKkKe TPYOOIpPOBOIBI.
[Tockonbky B razoauddy3noHHON TexHonoruu ucnonsiyetcs raz UFe, Bce o0opynoBanue,
TPYyOOIIPOBOIBI U IOBEPXHOCTH H3MEPUTEINHHBIX MPUOOPOB (KOTOPHIE BCTYIMAIOT B KOHTAKT C
ra3oM) U3roTaBJIMBAIOTCS U3 MAaTEPHAIIOB, COXPAHSIOMINX CTAOMIBHOCTD Mpu KoHTakTe ¢ UF
6. 'a3onuddy3nonHas ycTaHOBKA COCTOUT U3 PsAfia TAKUX COOPOK, TaK YTO UX KOJIMYECTBO

MOJKET OBITH Ba)KHBIM ITOKa3aTeIeM KOHEYHOTO npe€aHasHA4YCHM.

2.5.2.3.1. Ta3zomudpdy3uonnsie 6apbepbl U MaTEPUAIBI TSI UX

HU3TOTOBJICHUA

2.5.2.3.1.1. CnenuanbHO pa3paboTaHHbIE WX TTOATOTOBICHHBIE
TOHKHE TIOpHCThIe GUIBTPHI ¢ pazmepoM 1op 10 - 100
HM, TOJIMHON 5 MM UJIM MEHbILIE, a JUIsl TPyOdaThIX
dhopm nruameTpom 25 MM WM MEHBIIIE, H3TOTOBJICHHBIC
13 METAJUNINYECKUX, TOJUMEPHBIX NN KEPAMUYECKUX
MaTepuasioB, CTOMKUX K KOppo3uu, Bei3biBaeMoi UF6

(cM. MOsSICHUTENIbHOE 3aMEUaHue K MyHKTY 2.5.2.4)

2.5.2.3.1.2. ChoenuajiprHO HOATOTOBICHHEIE COSIUHEHNS WIH
MOPOIIKH ISl U3TOTOBIIEHUS! GUIBTPOB, YKA3aHHBIX B
nyHkre 2.5.2.3.1.1, pazmepoM yactun MmeHee 10 MkM U
BBICOKOH OJIHOPOJTHOCTBIO UX TIO KPYITHOCTH,
M3TOTOBJICHHBIC U3 HUKEJIS WM CIUIABOB, COACPIKAITUX

60 mporieHTa WK OoJIee HUKEIIS 10 BeCy, OKCHIa

8401 20 000 0;
8421 39 800 6

2818 20 000 0;
2903 41 000 0;
2903 42 000 0;
2903 43 000 0;
2903 44 000 0;
2903 45 000 0;

amoMuHus, cToiikux k UF6 moaHoCThIO 2903 46 000 0;
(TOPUPOBAHHBIX YTIEBOJOPOIHBIX TOIUMEPOB C 2903 47 000 0;
YHCTOTOM 1Mo Becy 99,9 nporenra uinu Oosee 2903 48 000 0;
2903 49 000 0;
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2.5.2.3.2.

2.52.3.3.

2.5.2.3.4.

2.5.235.

2.5.2.4.

Kamepsr nuddyzopos.

CrnenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE
TepPMETUYHBIE COCYIbI JUIsl IOMEIIEHUS B HUX
razoanddy3uOHHBIX 0aphEPOB, U3TOTOBICHHBIC U3
3amuiieHHbx oT UF6 MatepuanoB (cM. HOSICHUTEIbHOE
3aMeuyaHue K MyHKTy 2.5.2.4)

Kommnpeccops! 1 razonyBKu.

CrienmanbHO pa3pabOTaHHbIE WU MOATOTOBICHHBIE
KOMIIPECCOPBI WM ra30/lyBKH C IPOU3BOIUTEIBLHOCTHIO
Ha BxoJie 1 ky0. metp UF6 B MuHyTY Miin 6oiiee u ¢
naBiieHreM Ha BbixoJie 10 500 klla, mpenHa3HaueHHbIE
JUISL JOJITOBPEMEHHOM 3KcIutyatanuu B cpeae UFe6 ninm
0e3 Hero, a TaKkXke OTAeNbHbIE COOPKU TaKUX
KOMIIPECCOPOB U ra30yBOK.

OTHU KOMIIPECCOPHI U Ta301yBKU UMEIOT Mepena
nasneHus 10:1 uiam MmeHee U U3roTaBIMBAIOTCS U3
crovikux Kk UF6 MaTepranoB Wiy 3aIMILEHHBIX OT HErO
(cM. MOsSICHUTENIbHOE 3aMeUaHue K MyHKTY 2.5.2.4)

VYIIIOTHEHUS BPAIAOLINXCS BaJIOB.

CrnenmanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
BaKyyMHBI€ YIJIOTHEHHUSI, YCTAHOBJIICHHBIE HA CTOPOHE
M0JIa4¥ ¥ Ha CTOPOHE BBIXOJ1a JIJIsl YIUIOTHEHUS Baa,
COCIMHSIONIETO POTOP KOMITPECCOpa UITH ra30,{yBKH C
MIPUBOJIHBIM JIBUTATEIIEM C TEM, YTOOBI 00ECTICUUTh
HA/ICKHYIO T€PMETU3AIUIO, TPEeI0TBPAILAIOIIYIO
HaTEKaHHE BO3/lyXa BO BHYTPEHHIOIO KaMepy
KOMIIpECCOpa Uil Ta304yBKH, KoTopas HanonHeHa UF6
. Takue ymnotHeHHst 00BIYHO IPOSKTHPYIOTCS HA
CKOpOCTh HaTeKaHus OydepHoro raza meree 1000 kyo0.
CM/MUH

TeruroooMenunku it oxiuaxaeHus UF6.
CrnenurasibHO pa3paObOTaHHbBIE WK ITOJTOTOBJICHHBIC
TEII000MEHHUKH, U3TOTOBJIECHHBIE UJIN 3aIHIIEHHBIE
u3 croiikux K UF6 MatepuanoB (CM. MOSICHUTENBHOE
3aMeuyaHue K MyHKTy 2.5.2.4) U pacCunTaHHbIEC Ha
CKOpPOCTb U3MEHEHUS JABJICHUS, OTIPEACIISIIOIIETO
yreuky, meHee 10 I1a B yac npu nepenaze naBieHUs
100 I1a

CrnenanbHO pa3paboTaHHBIE WK TIOATOTOBICHHBIE
BCIIOMOTATENIbHBIE CHCTEMBI, 000pY/I0BaHHE U
KOMITOHEHTBHI JUIs1 KCIIOJIb30BaHUS IIPU
razonuddy3rnoHHOM obOrameHuu

2903 51 000 0;
2903 59 000 0;
2903 69 000 0;
7504 00 000 9

7310 10 000 0;

7508 90 000 9;

7611 00 000 0;
7612

8414 80 900 0

8484 10 000 9;
8484 90 000 0;
848790 900 0

8419 50 000 0
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BBoanble 3amevanus. BcmomorarenbHble cUCTEMBI, 000pyT0OBaHHE 1 KOMIOHEHTHI JUISI
razoau¢y3uOHHBIX YCTAHOBOK 10 OOOTAIIEHUIO TPEICTABIISIOT COO0M CHCTEMBI
ycTaHOBKH, HeoOxoauMmsble ais noaaun UFe B razoauddysznonnyro cOopky, AJis CBSI3U
OTJIENBbHBIX COOPOK MEXKIY cOO0M 1 00pa3oBaHus KacKaI0B (MU CTYIEHEH) ¢ IENbI0
MOCTENIEHHOT0 JOCTHXKEHUs 00Jiee BHICOKOTO 00OTaleHus U U3BJIeYeHus "mpoaykra" u
"xBocToB" UF6 n3 nuddy3noHHBIX KacKkaaoB. BBU1y BHICOKOMHEPIIMOHHBIX XapaKTEPUCTHK
1 Py3MOHHBIX KaCKaJ0B JII000€ PephIBaHIE UX PadOThI, 0COOEHHO UX OCTAaHOBKA,
MIPUBOJIAT K CEpbe3HBIM NocaeaAcTBUIM. CrieoBaTeabHO, Ha ra30Au(dy3uOHHOI yCTaHOBKE
BaXHOE 3HAYCHHE UMEIOT CTPOT0€ U MOCTOSHHOE IOJIep/KaHie BaKyyMa BO BCeX
TEXHOJIOTHYECKUX CUCTEMaX, aBTOMaTHUYECKas 3allluTa OT aBapuil 1 TOUHOE aBTOMATHUYECKOE
peryaupoBaHHe NOTOKa ra3a. Bee 3To npuBOIUT K HEOOXOAUMOCTH OCHAILIEHHS YCTAHOBKH
OOJIBIINM KOJIMYECTBOM CIEIIHATBLHBIX N3MEPUTEIBHBIX, PETYIUPYIOMIUX U YTIPABIISIOLINX
cucteMm. O6s1yHO UF6 ncnapsiercs u3 LUIMHAPOB, TOMEIEHHBIX BHYTPU aBTOKJIABOB, U
Moj1aeTcs B ra3000pa3Hoil popme K BXOAHBIM TOUKAM Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOomnpoBooB kackazna. "IIpoaykr" u "xBoctel" UF6, mocTynaromuye u3 BEIXOAHBIX TOUEK B
BHUJI€ ra3000pa3HbIX MOTOKOB, IPOXOJAT YEPE3 CUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOIOB
Kackaja 1100 K XOJIOIHBIM JIOBYIIKAM, JINOO K KOMIIPECCOPHBIM CTaHLUSAM, I/1e
razoo0pasubiii noTok UF6 CokMkaeTcs ¥ 3aTeM [MOMEILAETCsl B COOTBETCTBYIOLUE
KOHTEWHEPHI [T TPaHCTIOPTUPOBKH WK XpaHeHus. [lockonbKy razoaudy3noHHas
YCTaHOBKa 110 00OTaIIeHNIO UMEET O0JIbII0e KOTUYECTBO ra30au¢dy3noHHBIX COOPOK,
COOpaHHBIX B KaCKabl, CO3a0TCs MHOIOKUIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIIPOBOIbI
KaCKaJI0B C ThICSIYaMH CBAapHBIX IIBOB, IPHYEM CXeMa OCHOBHOM YacTH UX COCTUHEHUIN
MHOT'OKpaTHO 1noBTopsiercs. O0opy10BaHNE, KOMIOHEHTHI U CUCTEMBI TPYOOIPOBOIOB
M3TOTABJIMBAIOTCS C COONIOIEHUEM BBICOKUX TPEOOBAHUH K BaKyyM-IUIOTHOCTH U YACTOTE
00paboTKH.

[TosicaurensHOe 3ameuanue. [lepedncieHHoe 000pyI0BaHUE BCTYIIAET B
HENOCPEICTBEHHBIN KOHTAKT C TEXHOJOTH4YeCcKUM razoM UF6 unum HenocpeacTBeHHO
peryimpyer pacxo rasa BHyTpu kackaaa. Kopposunonno-croiikue k UF6 Marepuaibl
BKJIFOYAIOT M€]1b, MEHBIC CIUIaBbI, HEP>KABEIONIYIO CTallb, ATFOMUHUM, OKCUJ] aTFOMUHUA,
AITFOMUHHEBBIC CITJIaBbI, HUKEJIh WM CIUIaBbI, coqepkamue 60 mpoIeHToB Wik 00JIee HUKEIS
0 Becy, ¥ (PTOpUpOBaHHBIE YTIIEBOJOPOIHBIE MOIUMEPHI.

2.5.2.4.1. Cuctemsl moga4n/CUCTEMBbI OTBOIA "TIpOIyKTa" U 8401 200000
"XBOCTOB".
CrennanbHO pa3pabOTaHHBIE WU MOATOTOBIEHHBIE
TEXHOJIOTHYECKHUE CUCTEMBI WIIK 000pyA0BaHUE IS
000TaTUTENBHBIX 3aBOI0B, M3TOTOBIIEHHBIE WIIH
3amueHssle u3 croikux Kk UFe maTepuaios,

BKJIIOYAs:

2.5.2.4.1.1. Iluraroniye aBTOK/IABEI, II€YH WJIM CUCTEMBI, 8417 90 000 0;
ucnosnbzyemsble i noaaun UFe B mporecce 8419 89 98;

oOoraieHus 8514 19 900 0;

8514 39 000 0;

8514 90 000 0;

8524 11 009 0;
8524 12 009 0;
8524 19 009 0;
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8524 91 009 0;

8524 92 009 0;
8524 99 009 0;
852990 109 0
2.5.2.4.1.2. Jlecy0aumaTopsl, XOJOIHbIE JIOBYIIKH UM HACOCHI, 8413 70;
ucnons3dyemsele 175 orBoaa UFe B mpouiecce 8414 10;
oOoraiieHus Ha MOCIeAYIONIYIo Nepeaady st HarpeBa 8419 89 98
2.52.4.1.3. VYcTaHOBKHM JUIs KPUCTAUIN3ALUU U TIEPEBOA B KUAKOE 8414 30;
COCTOsIHME, UcTioNb3yeMble st oTBosia UF6 B 8419 60 000 0;
npoiiecce odoramieHus, mytem cxxarus u nepeoga UFe 8419 89 98
B KHUJIKYIO WU TBEPAYIO popMy
2.5.2.4.1.4. YcTaHOBKM Moja4u/0TBOIA "MPOIyKTa" UK "XBOCTOB" 8413 70;
Jutst TpaHcniopTupoBKU UF6 B KOHTEMHEPHI 8414 10
2.5.2.42.  CucreMbl KOJJIEKTOPHBIX TPYOOIPOBOIOB. 8401 20 000 0

CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
CUCTEMBI TPyOOIIPOBOIOB U CUCTEMBI KOJUIEKTOPOB JUIst
yaepxanust UFe6 BHyTpH razoandy3noHHbIX
KaCKaJloB.

[TosicHuTensHOE 3aMeyanue. ITa ceTh TPYOOIPOBOIOB MPECTABIISIET COOON CUCTEMY C
"IBOMHBIM" KOJUIEKTOPOM, IJI€ KaKaas SYelKa COeMHEHA C KaXIbIM U3 KOJUIEKTOPOB.

2.5.2.43.
2.5243.1.

2.5.2.43.2.

2.5.2.4.4.

BakyyMHbI€ cCTEMBI

CnenuanbHO pa3paboTaHHbIE WM MOATOTOBJIEHHBIE
BaKyyMHBIE MarucTpaiu, BaKyyMHbIE KOJUIEKTOPBI U
BaKyyMHBIE€ HACOCHI IIPOU3BOUTEIBHOCTHIO 5 KYO.
METPOB B MUHYTY HJIU OoJee

BakyyMHbIe HAaCOCHI, CTIEHAIBHO Pa3pabOTaHHbIC WIIH
MOJIrOTOBJICHHBIE 1151 pa0boThI B cogepxkamux UFe
ra3oBbIX Cpefax U U3rOTOBJIEHHBIE U3
KOppO3uOHHO-CcTOMKUX K UF6 MaTepuanoB wimn
3alUIICHHbIE UMU. DTU HACOCHI MOTYT OBITh WU
POTALIMOHHBIMU WJIA TIOPITHEBBIMU, UMETh
BBITECHSIOIINE U (PTOPUCTOYTIIEPOAHbIE YINIOTHEHHS, a
TaK)K€ B HUX MOTYT IIPUCYTCTBOBATh CIIELIUAIbHbIE
paboune KUAKOCTH

CromnopHbIe U peryIupyromye KiamnaHsl.

CrnenmanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
cHIIL()OHHBIE KJIAITaHbl, PyYHBIC WK aBTOMAaTHYECKHE,
CTOTIOPHBIE HITH PETYIUPYIOIINE, H3TOTOBJICHHBIC U3
croiikux k UF6 maTepuanos, a1 yCTaHOBKH B
OCHOBHBIX U BCIIOMOI'aTeIbHbIX CHCTEMaxX
ra3ou(Qy3MOHHBIX YCTAHOBOK IO 00OTaIICHUIO

8401 20 000 0

8414 10 250 0;
8414 10 810 0;
8414 10 890 0

8481 10;
8481 30 910 &;
8481 30 990 8;

8481 80
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2.5.2.45. Macc-cieKTpoMeTpbl/uOHHbIe nCTOYHUKH 11t UFe. 9027 89 000 0
CrieninanbHO pa3pabOTaHHBIC WITH MTOATOTOBIICHHBIC
Macc-CIEKTPOMETPBI, CTOCOOHBIC IPOU3BOTUTH
npsiMoii 0T00p mpo6 u3 razoBbix MoTokoB UFs u
00J1a/1a10IINe BCEMH CIICAYIOIUMH XapaKTePUCTUKAMH:

a) CIOCOOHBIC U3MEPSITH HOHBI OT 320 eTMHUI] AaTOMHOU
Macchl WK 0oJsiee U 00J1aIatoIne pa3perieHueM
aydiie, yem 1 gons u3 320;

0) comeprkaT MOHHBIC UCTOYHUKHU, U3TOTOBIICHHBIE U3
HUKEJIS, HUKEJIEBO-ME/IHBIX CIJIABOB C COIEPIKaHUEM
HUKEJS 10 Becy oT 60 MPOILEHTOB WK OoJiee Wi
HUKETIEBO-XPOMOBBIX CILIABOB JINOO 3aIIUIIICHHBIE
MTOKPBITUEM W3 HHX;

B) COJIEPKAT HOHU3AIIHOHHbBIC UCTOUHHUKH C
O60MOapIUPOBKOM AIIEKTPOHAMH;

T') COZIepPKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JISI
M30TOIHOTO aHalIu3a

2.5.2.5. CrnenuaiibHO pa3pabOTaHHbBIE WIH ITOJTOTOBJICHHBIC
CHCTEMBI, 000PYI0BaHUE U KOMITOHCHTBI IS
WCTIOJIb30BAaHUS HA YCTAHOBKAX a3POJMHAMUYECKOTO
oborarnieHus

BBoansie 3ameuanus. B npoueccax aspoauHaMuueckoro o0orameHus: cMechb ra3o000pa3Horo
UFs6 u nerkoro rasa (BOAOPOJ WK TE€IUIT) CKUMAETCS U 3aT€M IPOIMyCcKaeTcs yepes
pa3lIeNsoIINe 3IEMEHTHI, B KOTOPBIX U30TOMHOE pa3/ieJICHUE 3aBEPILIAETCS TOCPEICTBOM
MOJTy4eHUsI OOBIINX IIEHTPOOCKHBIX CHUJI TI0 TEOMETPUN KPUBOJIMHEHHOM CTEHKU.

VYcenenHo pa3paboTaHsl [jBa Mpolecca 3TOro TUIA: MPOLECC COMIOBOT0 pa3/iesieHus U
nporecc BuxpeBot TpyOku. J{ist 000X mpoieccoB OCHOBHBIMU KOMIIOHEHTaMU KacKaja
pasaeseHns ABIAI0TC WIMHAPUYECKUE KOPITyca, B KOTOPBIX Pa3MEILEHbI ClIEUAIbHbIE
pa3aenuTeNabHbIC JIEMEHTHI (COTIa UM BUXPEBbIE TPYOKH), Ta30BbIE KOMITPECCOPHI U
TEIUNIOOOMEHHUKU 7S yAAJIeHHUs 00pa3yoUierocs npu CkaTHH TEIlIa.

Jlis a3poJMHaMUYECKHUX YCTaHOBOK TPeOyeTCsl LieNblil psii TAKUX KacKaoB, TAK YTO MX
KOJINYECTBO MOXKET CIIYXKHUTh BaXKHBIM ITOKa3aTesleM KOHEYHOr0 NCIOIb30BaHus. [1ocKoIbKYy
B a3pOIMHAMUYECKOM IpoLecce ucnoab3yerca UF6, moBepXHOCTU BCero 000py10BaHUs,
TpyOONPOBOJOB U U3MEPHUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M)
JIOJDKHBI U3TOTABIIMBATHCS WM OBITh 3aIUIIEHBI TOKPBITUEM U3 MAaTEPHAJIOB,
COXPaHSAIOIINX yCTOMYUBOCTD IpH KOHTaKTe ¢ UF6.

[TosicautensHOE 3ameuanue (K myHkram 2.5.2.5.1 - 2.5.2.5.12). DneMeHTbl, yKa3aHHBIE B
nyHkTax 2.5.2.5.1 - 2.5.2.5.12, BcTynaroT B HETIOCPEICTBEHHBIN KOHTAKT C
TexHosorndeckuM razoM UF6 n100 HenocpeICTBEHHO PEeryIupyroT IOTOK B IIpeaeIax
Kackaja.

Bce noBepxHOCTH, KOTOPbIE BCTYNAIOT B KOHTAKT C TEXHOJIOTUYECKUM Ta30M, LEINKOM
M3roTaBIMBaOTCS U3 cToMKNX K UF6 MaTepranoB Wiy 3alUIIal0TCs OKPHITHEM U3 TAKHX
MaTtepuainos. [l nenei MyHKTOB, OTHOCALINXCS K 3JIEMEHTaM a’3pOJAUHAMUYECKOTO
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o0OorarieHust, Koppo3noHHo-cToiikne k UF6 MaTepuassl BKIIOYAIOT MeJlb, MEJHbIE CILIABBI,
HEPIKABEIOIYIO CTallb, ATFOMUHHM, OKCHU]] aTFOMUHHMS, AIFOMUHUEBBIE CIIJIaBbl, HUKEIb UIIH
CIIaBBl, cogeprkamire 60 MpoueHTOB WK O6osiee HUKENs 10 BeCy, a TaKkke (PTOPHUPOBAHHBIC

YIII€BOAOPOAHBIC IMMOJTUMEPHL.

2.5.2.5.1. Pa3genuTenbHbIE COIUIA H UX COOPKH.
CrnenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE
pasaenuTenbHbIE COIIa, COCTOSIINE U3 IIEIEBHIHBIX
M30THYTHIX KaHAJIOB C PAJIyCcoM U3ruda MeHee 1 M,
KOppOo3uOHHO-cTOMKUX K UF6 1 nmeromux
BHYTPEHHIOIO PEXKYILYIO KPOMKY, KOTOpasi pa3einseT
MPOTEKAIOIIMI Yuepe3 COIJIOo Ta3 Ha JiBe (paKkiuu

2.5.2.5.2. BuxpeBbie TpyOKU U UX COOPKH.
CrennanbHO pa3pabOTaHHBIE WU MOATOTOBIEHHBIE
BUXPEBBIE TPYOKH, UMEIOIIUE IITUHAPUICCKYIO UITH
KOHYCc000pa3Hy1o (hopMy, U3TOTOBJICHHBIE U3
KOppOo3uOHHO-CcTOMKUX K UF6 MaTepuanoB win
3alUIIEHHBIC TOKPBITHEM M3 TAKUX MaTEPUAIIOB
MMEIOIIUE OJTHO WM 00Jiee TAHTEHIMAIbHOE BXOHOE
otrBepcTHe. TpyOKH MOTYT OBITH OCHAIIIEHBI OTBOJAMU
COIUTOBOT'O THIAa HA OHOM MJIM Ha 00OMX KOHIIaxX

8401 20 000 0

8401 20 000 0

[TosicuurensHoe 3ameuanue. [IutaTenbHbIN ra3 MOCTyMnaeT B BUXPEBYIO TPYOKy IO
KacaTeJIbHOU C OJJHOTO KOHIIA WIIM Yepe3 3aKpyUHBAIOIINE JOMATKU, WIN Yepe3

MHOT'OYHCJIICHHBIC TAHI'CHIHAJIbHBIC BXOAHBIC OTBCPCTUA BHOOJIb Tp}/6KI/I

2.5.2.5.3. CnenuanpHO pa3paOOTaHHBIE WIH ITOJTOTOBJICHHBIC
KOMIIPECCOPBI WM Ia30/lyBKH, U3TOTOBJIEHHBIE U3
KOppo3uOHHO-CTOMKUX K UF6 1 Hecyuiemy rasy
(BOIOPOJI MJIM TeNuil) MaTepuanoB

2.5.2.54. VYnioTHeHHs BPAILAIOIIUXCS BAJIOB.
CriennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIC
YIUIOTHEHHUS BPAILAIOIIUXCS BAJIOB, YCTAHOBJICHHBIE Ha
CTOpPOHE TI0/IaYy ¥ Ha CTOPOHE BBIXOMAA IS
VIUIOTHEHHSI Bajia, COSAUHSIONIETO POTOP KOMITpEccopa
WJIU POTOP Ta30yBKHU C IPUBOJIHBIM JIBUTATEIIEM C
TeM, 4TOOBI 00ECTIEYNTh HAJIE)KHYIO TePMETU3AIIUIO,
MPEAOTBPALIAIOILYIO BBIXOJT TEXHOJIOTUYECKOI0 raza
WJIM HATEKaHUE BO3/yXa WX YIUIOTHSAIOIIETO ras3a BO
BHYTPEHHIOIO KaMepy KOMITpeccopa WM ra301yBKH,
KoTopas 3anoiaHeHa cMechto UF6, n Hecyiiero raza

2.5.2.5.5. TeniaooOMEHHUKH JIJIsl OXJIAXKICHHS Tasa.
CriennanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC
TEMJI000MEHHUKH, H3TOTOBJICHHBIC U3
Koppo3uoHHO-cToiKuX K UF6 maTepuanoB nim
3aIlUIICHHbIE TOKPBITHEM U3 TAKUX MaTepHallOB

8414 80 900 0

8484 10 000 9;
8484 90 000 0;
848790 900 0

8419 50 000 0
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2.5.2.5.6. Koxyxu pa3aessmomux 3J€MEHTOB. 8401 20 000 0
CrieninanbHO pa3pabOTaHHBIC WITH MTOATOTOBIICHHBIC
KOXYXH, U3TOTOBJICHHBIC U3 KOppO3HOHHO-CTOI>iKPIX K
UF6 maTepuasioB WM 3alIUIIEHHBIE TIOKPBITHEM U3
TaKUX MaTEepPUAJIOB, /ISl TOMEIICHHS B HUX BUXPEBBIX
TPYOOK WJIM pa3JeuTeNbHbIX COMeN

2.5.2.5.7. Cuctemsl mogadn/CUCTEMBbI OTBOAA "TIpOIyKTa" U 8419 89 98
"XBOCTOB".
CrennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIC
TEXHOJIOTHUECKHUE CUCTEMBI WIIK 000pyA0BaHUE ISt
000TaTUTEIIBHBIX YCTAHOBOK, H3TOTOBJICHHBIC U3
KOppOo3uOHHO-CcTOMKUX K UF6 MaTepuanoB win
3alIUIIEHHbBIE TOKPBITUEM M3 TAKUX MaTEPUAJIOB,

BKJIIOYAOIINC:
2.5.2.5.7.1. Iluraromniyue aBTOK/IABBEI, IICYH UIIM CHCTEMEI, 8419 89 98
ucnosb3yemele 11 nogaun UFe nis nponecca
oOoraleHus
2.5.2.5.7.2. lecybnumaTopsl (MM XOJOIHBIE JOBYIIKH), 8419 89 98

HCTOJIb3yeMbIe i BhiBeneHust Harpetoro UFe6 u3
rporiecca 00orameHus ISl MOCISAYOIIETO
nepeMenieHus

2.5.2.5.7.3. CraHIuu OTBEPKIACHUS VI OKUKCHUS, 8419 89 98
ucrnonb3yemsbie s BeiBenenus UFe6 u3 mporecca
oOorarenus mytem cxkatus u nepeBoaa UFe B KuaKyro
WIH TBEPAYIO (hopMy

2.5.2.5.7.4. Cranuuu "npoaykra" uiam "XBOCTOB'", UCIIOJIb3YEMbIE 8419 89 98
s iepeMetienuss UF6 B KoHTeHEpbI

2.5.2.5.8.  Cuctembl KOJUICKTOPHBIX TPYOOIIPOBOJIOB. 8401 20 000 0
CriennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIE
CUCTEMBI KOJIJIEKTOPHBIX TPYOOIIPOBOIOB,
M3TOTOBJICHHBIE U3 KOPPO3UOHHO-CTOMKHX K UF6
MaTepHuaIoB WX 3alIUIIEHHBIE TOKPHITUEM U3 TAKUX
MartepuaiosB, 1uis yaepxkanus UF6 BHyTpu
a’POJMHAMUYECKHUX KACKAJOB. JTa CETh
TpyOOIPOBOIOB MPEACTABISAET COOOM CUCTEMY C
"MBOMHBIM" KOJIJIEKTOPOM, T'/1€ KaXK/IbIi KacKaja Uin
rpyIia KacKaJoB COEIMHEHBI C KaXIbIM U3
KOJUJIEKTOPOB

2.5.2.5.9. BakyyMmHbIE CUCTEMBI U HACOCHI

2.5.2.59.1. CnenuansHo pa3paOOTaHHBIC WU TIOITOTOBJICHHBIE 8401 200000
BAaKyyMHBIEC CUCTEMBI, COCTOSIIINE U3 BAKYYMHBIX
MarucTpajiei, BAKYyMHbBIX KOJJIEKTOPOB M BaKyyMHBIX
HACOCOB U Hpe,Z[HaBHa‘-IeHHBIe JUUIA pa60T51 B
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coaepxammx UF6 razoBeix cpenax

2.5.2.5.9.2. CnenuansHO pa3paOOTaHHBIC WU TIOITOTOBJICHHBIE 8414 10 250 0;
BaKyyMHbI€ Hacochl JiIsl paboTel B coaepxamux UFe 8414 10 810 0;
ra3oBbIX CpeJax U U3TOTOBJIEHHBIE U3 8414 108900

KOppO3HOHHO-CTOMKUX K UF6 MaTepuanoB wiu
3alIMUIEHHBIE TOKPBITUEM U3 TAKUX MAaTEPUAIIOB.

B 3Tux Hacocax MOTyT UCNOJb30BAaThCS YIUIOTHEHUS U3
(hTop3aMenIeHHBIX YTIEBOIOPOIOB U CIICIIUATLHBIE
pabourie KUAKOCTU

2.5.2.5.10. CrneumanbHbIe CTOTIOPHBIE U PETYIUPYIOIINE KIIATTAHBI. 8481 10;
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8481 30910 8;
cuIb(OHHBIC KJIAMaHbl, PYYHBIC UJIK aBTOMATHYCCKUE, 8481 30 990 §;
CTOMOPHBIE WK PETYIUPYIOLINE, U3TOTOBICHHBIE U3 8481 80

KOppO3HOHHO-CTOMKUX K UF6 MaTepuanoB wiun
3alIUIIEHHBIE TOKPBITUEM M3 TAKUX MATEPUAJIOB,
nuametpoMm oT 40 MM 1 GoJiee TSl MOHTaXKa B
OCHOBHBIX U BCIIOMOTATEJIbHBIX CUCTEMAaX YCTAaHOBOK
a’pOIMHAMUYECKOT0 00oralieHus

2.5.2.5.11. Macc-cnekrpomerpsl/nonnsie uctounuku aist UFs. 9027 89 000 0
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE
Macc-CHEKTPOMETPBI, CIOCOOHBIE IPOU3BOIUTD
npsiMoit oT0op npoO u3 razoBsix noTokoB UF6 n
o0Jajaromue BCeMH CIEAYIOMIMMHU XapaKTepUCTUKAMU:

a) CIIOCOOHBIC U3MEPSITH HOHBI OT 320 eTMHUI AaTOMHOU
Macchl WK 0oJiee U 00Nagarolne pa3perneHuemM
myuduie, yem 1 ponst us 320;

6) COACPKAT NOHHBIC HCTOYHHUKHU, U3I'OTOBJICHHBIC U3
HUKECIISI, HUKCJICBO-MCIHBIX CIIJIaBOB C COACPIKAHUCM
HUKCIIA 110 BECY OT 60 MMPOLCHTOB HUJIN Ooliee W
HHUKCJICBO-XPOMOBBLBIX CIIJIABOB 1100 3alllUIICHHBIC
IIOKPBITUEM U3 HUX,

B) CO/IEP)KaT MOHU3AIIMOHHBIC UCTOYHHUKH C
O0MOapIUPOBKOI AIIEKTPOHAMH;

I') coJiepkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JUIs
M30TOIHOTO aHAJIN3a

2.5.2.5.12.  Cuctemsl otaenenusi UF6 oT Hecymiero rasa.
CrennanbHO pa3pabOTaHHBIE WU MOATOTOBIEHHBIE
cuctemsl ais otaenenus UFe6 ot Hecymiero raza
(Boopo/1a UK remus)

ITosicautenpHble 3aMeuanus. CUCTEMBI, YKa3aHHbIE B IMyHKTe 2.5.2.5.12, npe1Ha3HauYeHbI
1l coKpateHus coaepkanus UF6 B Hecyliem rasze 10 0HOM 4acTH Ha MUJUJIMOH UJIM MEHEE
U MOTYT COZIEpKaTh Takoe 000pyIOBaHUE, KAK:
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a) KpHOT€HHBIE TETJIOOOMEHHHUKH U KPHOCETapaTopbl, CIOCOOHBIE CO31aBaTh TEMIIEPATYPY
153 K (-120 °C) unu Huxke;

0) 6J0KM KPHOT€HHOT'O OXJIaXKACHUs, CIOCOOHbIE co3/1aBaTh TeMmepatypy 153 K (-120 °C)
WM HUXKE;

B) OJIOKM pa3/ieUTENbHBIX COMEN WU BUXPEBBIX TpyOok /uig otaeneHus UFe ot Hecyero
rasa;

r) xonoausle JoBymku UF6, cnocoOnbie koHaeHcupoBaTh UFe.

2.5.2.6. CrieninanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC
CUCTEMBI, 000PYIOBaHNE W KOMIIOHCHTHI JIJIS
WCIIOJIb30BAaHUS HA YCTAHOBKAX XMMHUYECKOT0 0OMeHa
WX HTOHOOOMEHHOTO 000TalllEHHUS:

BBoaubie 3ameuanus. HesHaunTenbHOe pa3inyue W30TONOB IPUPOIHOTO ypaHa,
00eIHEHHOT 0 YpaHa WU CIIEHUAIEHOTO PACHIETIIAIOIIEr0Csl MaTeprana o Macce NpUBOAUT
K HEOOJIBIIIMM M3MEHEHHSM B PABHOBECHUAX XUMHUECKUX PEaKLUi, KOTOPbIE MOTYT
HCIOJIb30BATHCS B KAUECTBE OCHOBBI JIS pa3/iefieHHsI H30TOMOB. Y CIIENIHO pa3paboTaHo ABa
nporiecca: >KUIKOCTHO-KUIKOCTHBIA XUMUYECKUH OOMEH U TBEPA0-KUAKOCTHBIN HOHHBIH
obmeH. B mporiecce JXUAKOCTHO-KUIKOCTHOTO XUMUYECKOTO OOMEHa B IPOTUBOTOKE
MIPOUCXOJUT B3aUMOJICHCTBUE HECMEILIMBAIOIIUXCS KUAKUX (a3 (BOAHBIX WU
OpPraHUYEeCcKUX ), UTO IPUBOAUT K 3(p(PeKTy KackaiupoBaHUsI ThICAY CTAAUN pa3eIIeHUsL.
Bopnas ¢a3za cocTouT u3 XJ0puia ypaHa B pacTBOpE COJITHOW KUCIIOTHI; opraHuyeckas (asa
COCTOMT M3 DKCTPAreHTa, COAECPKAILEro XJIOPU] ypaHa B OPraHUYECKOM PacTBOPUTEIIE.
KoHTakTHBIMU QMIIBTPaMU B pa3eUTeIbHOM KaCKae MOTYT SIBIATHCS
AKHUJIKOCTHO-KUAKOCTHbIE OOMEHHBIE KOJIOHHBI (TaKHe, KaK IyJIbCallUOHHBIE KOJIOHHBI C
CETUaThIMU TapeJIKaMHU) WX KUJIKOCTHbIE HEHTpU(DYKHbIE KOHTaKTHbIE PHIbTphl. Ha 06onx
KOHIIaX pa3eUTeIbHOI0 KacKasa B Iielsix o0ecrieueHus peduirokca Ha KaXKa0M KOHIE
HE00XO0IMMBI XMMUYECKHE TIpeBpallieHHs (OKUCIEHNE U BoccTaHOBIIeHHE). [ 1aBHas 3a1aua
KOHCTPYKILIMU COCTOUT B TOM, YTOOBI HE JIOIYCTUTh 3arpsI3HEHHSI TEXHOJIOTHYECKUX [TOTOKOB
HEKOTOPBIMA HOHAMH METAJIOB. B CBS3U € 3TUM MCIOJIB3YIOTCS IUIACTUKOBBIE, TOKPHITHIE
TUTACTUKOM (BKJIFOYasi IPUMEHEHUE (PTOPUPOBAHHBIX YTIIEBOJAOPOIHBIX TIOJIUMEPOB) U (HITH)
MOKPBITHIE CTEKJIOM KOJIOHHBI U TPyOONpOBOAbI. B TBEp10-KUAKOCTHOM HOHOOOMEHHOM
nporiecce o0oramieHrue JOCTUTAETCS TOCPEICTBOM afIcCOpOITMuU/IecopOIiny ypaHa Ha
CIeLMaIbHOM OueHb OBICTPOAEHCTBYIOLIEH HOHOOOMEHHOM cMoie uiH agcopOeHTte. PactBop
ypaHa B COJISTHOM KHMCIIOTE U IPYyTUe XUMUYECKUE PEAreHThI POITYCKAIOTCS YEPE3
WINHAPUYECKUE 000raTUTENbHbIE KOJIOHHBI, COAEpKAIIe YIJIOTHEHHbIE CI0U aIcOpOeHTa.
Jlig nonepkaHusl HEMPEPBHIBHOCTH Ipoliecca Heo0XoaumMa cuctema pedrokca B HesX
BBICBOOOXKIEHUS ypaHa U3 aJIcopOeHTa 00paTHO B XKUJIKHUM MOTOK C TEM, YTOOBI MOKHO
OBLII0 cOOpaTh "MPOIYKT" M "XBOCTHI". TO TOCTUTACTCS MYyTEM HCIIOIb30BAHMS
MOJIXOAAIINX XUMUYECKUX PEareHTOB BOCCTAHOBIIEHUS/OKHCICHUS, KOTOPbIE OJTHOCTHIO
PETEHEPUPYIOTCS B pa3/ieibHbIX BHEIIHUX METISAX U KOTOPBIE MOT'YT YaCTUYHO
pEreHepUpOBaTLCS B CAMMX M30TOIHBIX pa3/Ie€IUTENbHbBIX KosloHHaX. [IpucyTcTBre B
nporiecce TOpsSYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIIOTHI TpeOyeT, 4TOOBI
00opy1oBaHuE ObUIO U3TOTOBJIEHO U3 CIIELUATIbHBIX KOPPO3ZHOHHO-CTOMKUX MaTEpHUajIoB
WM 3aIIUALICHO TOKPBITHEM U3 TAKMX MaTEpUAJIOB.
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2.5.2.6.1. XuakoCTHO-KUAKOCTHbIE OOMEHHBIE KOJIOHHBI 8401 20 000 0
(XuMuyeckuii O0OMeH).
CrnenuaiibHO pa3pabOTaHHbBIE WIH ITOJTOTOBJICHHBIC
MIPOTUBOTOYHBIE )KUJIKOCTHO-KHUIKOCTHbIE OOMEHHBIE
KOJIOHHBI, UMEIOLTIE MEXaHUYECKHUI CUIOBON BBOJ JUIS
YPaHOBOT'O 00OTaIIeHUs C UCIOIB30BAHUEM IIpoLIecca
XUMHYECKOTro oOMeHa. [[iist Koppo3noHHOU
YCTOWYMBOCTH K KOHIICHTPUPOBAHHBIM PAaCTBOPaM
COJITHOM KHCIIOTHI 3TH KOJIOHHBI M UX BHYTPECHHHUE
KOMITOHEHTbI OOBIYHO U3TOTABIUBAIOTCS U3
MOAXOIAIINX TUIACTUKOBBIX MaTEpPHUAaIoB (TaKUX, KaK
(hTOopUpOBaHHBIEC YIIIEBOJAOPOIHBIC TOTUMEPHI) UITU
CTEKJIa WJIH 3aIUIICHBI TOKPBITHEM U3 TaKHX
MaTepuasnoB. KoJIOHHBI OOBIYHO MTPOEKTUPYIOTCS HA
BpeMs IPOXOXkKAcHUS B Kackaae 30 ¢ nim MeHee

2.5.2.6.2.  llentpudyxHble KHIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE 8401 20 000 0
GUIBTPHI (XUMUYECKH OOMEH).
CrnenuaiibHO pa3pabOTaHHbBIE WIH ITOJTOTOBJICHHBIC
LHEHTPUPYKHBIE )KUAKOCTHO-)KUAKOCTHBIE KOHTAKTHBIE
GuIbTphI U1 000TAIIEHUs YpaHa C UCIOIb30BAHUEM
npolecca XuMu4eckoro oomMena. B rakux ¢unbrpax
UCTIOJIB3YETCs BpallleHUe I MOMYUYSHHS U KUIKUX
MIOTOKOB, a 3aT€M LIEHTPOOEKHas CUIIa JUIsl pa3/iesIeHus
(ha3z. [l KoppO3MOHHON CTOMKOCTH K
KOHIIEHTPUPOBAHHBIM PAaCTBOPAM COJITHON KHUCIIOTHI
KOHTAKTHbIE (PUIIBTPBI U3TOTABIMBAIOTCS U3
COOTBETCTBYIOLIUX IIACTUKOBBIX MaTepHajoB (TaKuX,
Kak (pTopupoBaHHbIE YTIEBOAOPOAHbIE TOJTUMEPHI) HITH
3aIUIIAIOTCS MOKPHITHEM M3 HUX WJIH CTEKIIA.
HenTpudyxHbie KOHTAKTHbIE (UIBTPHI OOBIYHO
MPOEKTUPYIOTCA HA BPEMs MPOXO0KAeHUS B Kackazae 30
C UJIM MEHee

2.5.2.6.3.  Cucremsbl 1 000pyA0OBaHUE AJI1 BOCCTAHOBJIEHUSI ypaHa
(xumMugecKuit 0OMEH)

2.5.2.6.3.1. CnenuanbHO pa3paboTaHHBIC WX TIOATOTOBICHHBIE 8401 20 000 0
STYEHKH IIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS JIJIS
BOCCTAHOBJICHHSI ypaHa U3 OJHOIO BaJE€HTHOTO
COCTOSIHUS B JIpyroe Juist 000raIieHus ypaHa c
UCIOJIb30BAHUEM IIPOLIECCa XMMUYECKOTO OOMEHA.
Marepuansl ssueeK, HaXOJAIIUECs B KOHTAKTE C
TCXHOJIOTHYCCKUMHU paCTBOpaMHu, JOJIKHbBI OBITH
KOppO?;I/IOHHO-CTOI\/’IKI/IMI/I K KOHICHTPHUPOBAHHBIM
pacTBOpaM COJITHOM KHUCIIOTHI

[losicaurensHoe 3ameuanue. KatogHblil oTcek suelKy JOHKEH OBITh CIIPOEKTUPOBAH TaKUM
o0pa3oM, 4TOOBI IPEIOTBPATUTH IOBTOPHOE OKUCIECHUE ypaHa 10 00jiee BHICOKOTO
BAJICHTHOT'O COCTOsIHUA. /[l yaepkaHus ypaHa B KATOAHOM OTCEKE A4€iKa MOYKET UMETh
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HEMPOHULIAEMYI0 AUadparMeHHy0 MEMOpaHy, U3TOTOBJICHHYIO U3 CIIELUATILHOIO
KaTHOHHO-OOMEHHOTO MaTepuania.
Kartos coCTOMT U3 COOTBETCTBYIOIIETO TBEPAOTO MMPOBOJAHUKA, TAKOTO, KaK rpaduT.

2.5.2.6.3.2. CroenuaiabHO pa3pa60TaHHHe WJIHU IOATOTOBJICHHEBIE 8401 20 000 0;
cucTemsl st m3Bnedenns U 3 OpPraHUYECKOT O 8413 70;
IIOTOKA, PEryJIMPOBAaHUs KOHLIEHTPALUN KUCIIOTHI U JUIs 8414 10;
3aI0JIHEHUS TYEEK DJIEKTPOXUMHUUECKOIO 8419 89 98
BOCCTAHOBJICHHS Ha TPOU3BOJICTBEHHOM BBIXO/I€
Kackaja

[TosicHuTeNNPHOE 3aMeYaHue. ITH CXEMBI COCTOST U3 000pYT0BaHHS IKCTPAKIUH
pacTBOpHTeneM s m3Bnederns U' ! 13 OpraHnaeckoro moToka B KUAKHiA pacTBOP,
000py10BaHUS BBITAPUBAHKS U (WIIN) APYTOro 000pyJOBAHHS JJISl JOCTHKCHUS
PETYJIMPOBKU M KOHTPOJISI BOAOPOIHOTO ITOKA3aTeNsl M HACOCOB HIIH JPYTHX YCTPOHCTB
NepeHoca /Iy 3aI0IHEHUS TYeeK IEKTPOXUMHUECKOro BoccTaHOBIeHU. OCHOBHas 3a/1aua
KOHCTPYKIIMU COCTOUT B TOM, YTOOBI N30€KaTh 3arpsi3HEHUS IOTOKA KHUJIKOCTH HOHAMHU
HEKOTOPHIX MeTaiuioB. CieioBaTenbHO, T€ YaCTH 000PYIOBAHHUS CHCTEMBI, KOTOPBIE
HAXOJATCS B KOHTAKTE C TEXHOJIOTHYECKHM MTOTOKOM, U3TOTOBJICHBI U3 COOTBETCTBYIOIINX
MaTeprasoB (TaKHUX, KaK CTEKIO, (PTOPUPOBAHHBIE YTIICBOAOPOIHBIC TOIMMEPEI, CYIbdaT
nonudennna, cynb(oH noaudgupa U MPOMUTAHHBIN CMOJION TpaduT) UK 3AIIUIIECHBI
MOKPBITUEM U3 TAKUX MaTepHAJIOB.

2.5.2.6.4. Cuctembl MOATOTOBKH NMUTAHKS (XUMUYECKHI OOMEH). 8401 20 000 0
CrennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE
CUCTEMBI JIJIsl IPOU3BOCTBA MUTATEIBHBIX PACTBOPOB
XJIOpUJIA YpaHa BBICOKOM YUCTOTHI IS XUMHYECKHUX
OOMEHHBIX YCTAaHOBOK pa3JIeICHUS N30TOIIOB
MIPHUPOHOTO YpaHa, 00CTHEHHOTO ypaHa HITH
CIEIUATBHOTO PACHICTUISIONIETOCs MaTeprasa

[TosicaurensHoe 3ameuanue. CUCTEMBI, YKa3aHHbIE B IIYHKTE 2.5.2.6.4, cOCTOAT U3
000pyI0BaHUS /ISl pACTBOPEHUS, YKCTPAKIIMH PACTBOPUTEIIEM U (I/IJ‘II/I) HOHOOOMEHHOTO
000pPYIOBAHHS T OYMCTKH, 4 TAKIKE HTEKTPOIHTHICCKHX SUeeK /Il BoccTaHoBerns U
um U™ B U™, B atux cucremax IIPOU3BOJATCS PaCTBOPHI XJIOPUIA ypaHa, B KOTOPbIX
COJIEPKUTCS JINIIb HECKOJIBKO YacTeN Ha MUJUIMOH METAJUIMYECKUX BKIFOUEHUH, TAKUX, KaK
XpOM, 5KeJ1e30, BAaHA 1, MOJIHOCH U IPYTHX JIBYXBaJICHTHBIX UX KATHOHOB MU KATHOHOB C
OoJbIIeH BaJICHTHOCTBIO. KOHCprKIII/IOHHI)IC MaTepuabl 1Ji JJIEMEHTOB CUCTEMBI, B
KoTopoit oopabarbiBaeTcss U "3 BBICOKOIT YMCTOTHI, BKITIOUAIOT CTEKJIO, PTOPHUpPOBAHHbBIE
YTJI€BOJOPOAHBIE TOJUMEPBL, TPaQUT, TOKPBITHIN MOTUBUHUI-CYIb(QATHBIM WIH
noJan3(pup-cynb(HOHHBIM ITACTUKOM U MPOMUTAHHBIA CMOJION.

2.5.2.6.5. Cucrembl OKUCIICHUS ypaHa (XUMUYECKUI1 OOMEH) 8401 20 000 0;
CoenuanbHo pa3pa60TaHHI>Ie WA l'IOI[FOTOBJ'IeHHI)Ie 842119 700 9;
CHUCTEMBI JIJII OKHUCJICHUS uB U™ JUISL BO3BPALLEHHUS 8421 29 000 9;
B KacKaJl pa3zieJIeHus] N30TOIIOB IPUPOJHOTO ypaHa, 8421 99 000 7

00€THEHHOTO ypaHa WU CTICIHAILHOTO
PaCHICTIISIONIETOCS MaTepHralia B IpoIecce
XUMHUYECKOT0 0OMeEHa
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ITosicautenpHble 3ameuanusi. CUCTEMBI, YKa3aHHbIE B IyHKTE 2.5.2.6.5, MOT'YT BKJIIOUaTh
TaKHe JIEMEHTBI, KaK:

a) 000pyI0BaHKE I KOHTAKTUPOBAHUS XJIOpa U KUCIOPOa C BOAHBIMU Bg)(bHIOCHTaMI/I u3
+ o

00opyIoBaHUs pa3IeleHIs H30TOMOB U AKCTPAKINKN oOpazoBapmierocss U ' B 00eTHEHHBIIH

OpraHUYEeCKUN MOTOK, BO3BPALIAIOIINNCS U3 MPOU3BOJICTBEHHOTO BBIX0/1a KACKa1a;

0) o0opyaoBaHKE, KOTOPOE OTAENSIET BOAY OT COJISIHOM KUCIIOTHI, YTOOBI BOJA U
KOHIIEHTPUPOBAHHAS COJISIHASI KUCIIOTa MOTJIH OBbI OBITH BHOBB BBEJICHBI B TIPOIIECC B
HYKHBIX MECTaXx.

2.5.2.6.6.  beicTpopearupyoiire HOHOOOMEHHBIE 3824 99 150 0;
CMOJIb1/a0CcOpOEHTHI (HOHHBIN OOMEH) 3914 00 000 0
CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE
OBICTPO pearupyrue HOHOOOMEHHBIE
CMOJTBI/a0COPOEHTHI JIJ1s1 00OTaIleHHs YpaHa C
HCIOJIb30BaHUEM TIpoIlecca HIOHHOTO 0OMEeHa, BKITIoYast
MOPHUCTBIE CMOJIBI MAKPOCETYATOM CTPYKTYPHI U (MIIN)
MeMOpaHHbIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIE
TPy XUMUYECKOTO OOMEHa OTpaHUYEHBI
ITOKPBITHEM Ha MIOBEPXHOCTH HEAKTUBHOW ITOPUCTON
BCIIOMOTATENIbHOM CTPYKTYPHI, U IPYTUe KOMIIO3UTHBIE
CTPYKTYpHI B JIF000ii ipremiieMoii popme, BKIItouas
YaCTHUIIbl BOJIOKOH. DTH HOHOOOMEHHbBIE
CMOJIB1/a0CcOpOEHTHI UMEIOT quaMeTpsl 0,2 MM UITH
MEHEee U JIOJKHBI OBITh XUMUYECKH CTOHKUMH T10
OTHOIIICHHIO K PACTBOPaM KOHIIEHTPUPOBAHHOM
COJISTHOM KHCIIOTBI, a TAK)KE€ JOCTATOYHO MPOYHBI
(bu3MYecKy ¢ TeM, YTOOBI UX CBOMCTBA HE YXYALIAIHCH
B 0OMEHHBIX KOJIOHHaX. CMOJIbl/abCcopOeHTHI
CMELUAIBHO MpeIHa3HAuYEHbI IS MTOyYeHUS! KHHETUKU
OY€Hb OBICTPOro 0OMEHa U30TOIMOB MPUPOTHOTO
ypaHa, 00€JHEHHOTO ypaHa WK CIEIHATBHOTO
pacIerIstonierocs: Marepuaa (IIUTeTbHOCTD
noryoomeHna meHee 10 ¢) i 001a1a10T BO3MOKHOCTBIO
paboTath npu Temmnepatype B auanazone ot 373 K
(100 °C) o 473 K (200 °C)

2.5.2.6.7. HoHOoOOMEHHBIE KOJIOHHBI (HOHHBIN OOMEH). 842129 0009
CriennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIC
WIAHIPUYECKHUE KOJIOHHBI quameTpom 6oinee 1000 mm
JUTSL yACP KAHUS U TIOJIZICPKAHUS 3aTIOJTHEHHBIX CIIOCB
MOHOOOMEHHBIX CMOJI/a0COPOEHTOB JIsI 0OOTAIICHUS
ypaHa ¢ UCNOJIb30BaHUEM HOHOOOMEHHOTO IIpoIiecca.
OTH KOJIOHHBI U3TOTABIUBAIOTCA U3 MAaTEPHUAJIOB
(Takux, KaK TUTaH I (TOPUPOBAHHBIE
YTJIICBOIOPOIHBIE TIOTMMEPHI), CTOWKHUX K KOPPO3UH,
BBI3BIBAEMON PACTBOPAMH KOHIEHTPUPOBAHHON
COJITHOM KHCIIOTBI, FJTH 3aUINAIOTCS TTOKPBHITHEM H3
TaKMX MaTepPUaJIOB M CIIOCOOHBI paboTaTh MPH
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Temrneparype B nuanasone ot 373 K (100 °C) no 473 K
(200 °C) u naBnennwu Boimie 0,7 Mlla

2.5.2.6.8. HonooOMeHHbIE CUCTEMBI peditokca (HOHHBIH OOMEH)

2.5.2.6.8.1. CrenuanbHO pa3pabOoTaHHBIC WK TIOATOTOBICHHBIE 8401 20 000 0
CUCTEMbI XUMHUYCCKOT'O UJIU BJICKTPOXUMUUCCKOT'O
BOCCTAHOBIICHHUS JIJISI pETCHEPAIH pearcHTa
(peareHTOB) XUMUYECKOTO BOCCTAHOBIICHHS,
UCIOJIb3YEeMOT0 B Kackagax HOHOOOMEHHOT 0
oOoraieHus ypaHa

2.5.2.6.8.2. CneunanbHO pa3paOOTaHHbIE WU MOATOTOBIECHHBIE 8401 200000
CUCTEMbI XUMHUYECKOTO HIIU 3IEKTPOXUMUUYECKOTO
OKHUCJICHUS JJI pereHepaliy peareHTa (peareHToB)
XUMHUYECKOTO OKUCIIEHUS, UCTIOJIb3yeMOT0 B KacKaaax
MOHOOOMEHHOTO 00OTaIICHUS ypaHa

[TosicnuTenpHbIC 3aMeuanus. B mporecce HOHOOOMEHHOTO 00OTaleHNs B KAUeCTBE
BOCCTAaHAB/IMBAIOIETO KATHOHA MOKET HCTIONIL30BAThCA, HANPUMED, TpeXBaJ'IeHTHI)II/I TUTaH
(T ) 1 B 9TOM Clly4ae BOCCTAHOBHUTEIIbHAS CHCTEMA Oyzaet BbIipabaThiBaTh T1 3
nocpecTeoM Boceranosierns Ti'*. B mpouecce B KauecTBe OKUCIUTEIS MOKET
HCTIONB30BATHCS, HAIPUMED, TPEXBATICHTHOE HKENE30 (Fe™), u B aTOM cllydae cucTema
okucieHns Gyser BepabatsiBath Fe ' mocpencreom okucenns Fe'

2.5.2.7. CrnenuaiibHO pa3paOb0TaHHbBIE WK ITOJTOTOBJICHHBIC
CUCTEMBI, 000pYyI0OBaHHE U KOMIIOHEHTHI JIJIsI
WCIOJIb30BaHUS B JIa3€PHBIX 000TaTUTENBHBIX
yCTaHOBKAX

BBoanble 3amevanus. CyniecTBYIOIINE CUCTEMBI 711 000raTUTENbHBIX MTPOLIECCOB C
MCIOJIb30BAaHUEM JIA3EPOB JICNATCS Ha JBE KAaTErOpUH, T€, B KOTOPBIX paboueil cpenoit
SBJIAIOTCS I1apbl aTOMAapHOTO ypaHa, U T€, B KOTOPBIX pabodell cpe1oil sIBISIFOTCS Maphl
YPaHOBOT'O COEAMHEHHUS, MHOTJa CMELIaHHbIE ellle ¢ OJHUM razoM. OOUIMMH Ha3BaHUSIMU
JUTSl TAKUX TIPOLECCOB SIBIISTFOTCS:

nepBas KaTeropus - J1a3epHOe pa3AelIeHue N30TOIOB [0 METOy aTOMAapHBIX [1apOB
(TEeXHOJIOTUY pa3/ieJIeHHsI aTOMapHBIX apoB);

BTOpasi KaTeropus - MOJIEKYJIIPHBII METO/ JIa3€pHOTO pa3/iesieHUs U30TOMOB (TEXHOIOTUU
MOJIEKYJISIPHOTO pa3eleHus) 1 XUMUYECKasi peakIusl, BKIII0Uast XUMUYECKYIO PEaAKIIUIO
MOCPEACTBOM M30MpPATEIbHON MO0 U30TONAM JIa3€pHON aKTUBALIUU.

CI/ICTCMBI, O60pyI[OBaHI/Ie 1 KOMITIOHCHTHI AJId YCTAHOBOK JIA3CPHOTO OGOF&H.ICHI/I}I
BKJIFOYAIOT:

a) yCTPOMCTBA IS TIOJ]AUH ITAPOB METAJUIMYECKOTO YpaHa (U1 n30MpaTebHOU
(hOoTOMOHM3AINH) WK YCTPOICTBA [l TOJa4y TApOB YPAHOBOTO COSIUHEHUS (s
n30uparenbHOi (POTOUCCOUAIINY WITA U30UPATEITHLHOTO BO30YKICHUS (aKTHBAIIHH);
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0) ycrpoiicTBa /s cOopa 00OTalIeHHOTO ¥ 00€THEHHOTO METaNIMYECKOr0 YpaHa B KaueCTBE
"mpoaykTa" u "XBOCTOB" B IEPBOIl KATErOpUHU U YCTPOMCTBA J1sl cOOpa 000raleHHOro U
00€HEHHOI 0 ypaHa U3 COeMHEeHHH "poayKkTa" U "XBOCTOB" BO BTOPOW KaTEropuu;

B) pabouue JIa3epHbIe CUCTEMBI I N30MpaTeTbHOT0 BO30YKIEHUS N30TOMOB ypaHa-235;
) 000pYyI0BaHUE JUTS TTOJITOTOBKH MUTAHUS M KOHBEPCUU TPOYKTA.

BcnencrBue cnoskxHOCTH CIIEKTPOCKOIIMN aTOMOB M COSTMHEHUN ypaHa MOXKET
noTpebOoBaThCS UCIOIB30BaHNUE JII000H U3 psAla UMEIOIIUXCS JIA3ePHBIX U ONTHYECKUX
Ja3epHBIX TEXHOJIOTHI.

[TosicauTenbHble 3aMeyaHusi. MHOTHE U3 KOMIIOHEHTOB, YKa3aHHBIX B MyHKTax 2.5.2.7 -
2.5.2.7.13, BCTynaroT B HEMOCPEACTBEHHBIN KOHTAKT C TapaMy METAJUIMYECKOTO ypaHa Wilu ¢
AKUIKOCTBIO, UJIU C TEXHOJIOTMYECKUM ra3oM, coctosiuuM u3 UFe unu cmecu u3 UF6 n
JIpyrux razoB. Bce moBepXHOCTH, KOTOPBIE BCTYNAIOT B IPsIMOM KOHTAKT ¢ ypaHoM win UFe,
MOJIHOCTBIO U3TOTOBJIEHBI U3 KOPPO3UOHHO-CTOMKUX MaTePUAIOB WM 3aUIICHBI
MOKPBITUEM U3 TAKUX MaTepuaioB. /(s nenen pasaenna, OTHOCAIIETOCs K KOMIIOHEHTaM
000pyI0BaHUs IS JIa3€PHOTO 00OTAICHUs, MAaTEPHAJIbI, CTOWKHE K KOPPO3HUH, BHI3HIBAEMON
rapamMu WIH )KUJIKOCTAMHM, COAEPKalIUMU METAJUIMYECKUI YpaH WIM YPaHOBBIE CILJIABBI,
BKJIIOUAIOT MOKPBITHIA OKCHAOM UTTPUS TpaduUT U TaHTANI;, MaTEpPHUAaJIbl, CTOUKHE K KOPPO3UH,
BbI3bIBaeMoin UF6, BKITIOUalOT Me/1b, MEJIHBIE CILIABbI HEPKABEIOILYIO CTajlb, AIFOMUHUMI,
OKCHUJ] QJIIOMUHUS aJTIOMUHHUEBBIE CIUIABbl, HUKEIb WM CIUIaBbl, coaepxaiire 60 mporeHToB
HUKEJIS TI0 Becy | OoJiee, U GTOPUPOBAHHBIC YTIIEBOAOPOHBIC TTOTUMEPHI.

2.5.2.7.1.  Cuctemsl ucnapeHus ypaHa (TEXHOJOTHH pa3/ieiIeHUs 8401 20 000 0;
aTOMapHBIX M1apOB). 8543 70 800 0;
CriennanbHO IpeIHa3HAYEHHbBIE WK TIOTOTOBIICHHBIE 8543 90 000 0;
CHCTEMBI BBIIIAPUBAHUS METAINIMYECKOTO ypaHa, 9013 20 000 0

HCIIOJIB3YEMBIC IJI JIa3€PHOTO O60I‘aI_IleHI/I$I

[TosicHuTenpHOE 3aMeuaHue. ITU CUCTEMBI MOTYT COJIEPKATh AJIEKTPOHHO-TYU€EBbIC MYIIIKH,
KOTOpBIE pa3paboTaHbl s JOCTIKECHUS T0JJaBaeéMOM Ha MUIIIEHb MOIITHOCTH (1 kBT nmm
OoJee), TOCTAaTOYHOM /I 00pa30BaHUs APOB METATMYECKOTO ypaHa CO CKOPOCTHIO,
TpeOyromieics s HOpMaIbHOTO (PYHKIIMOHUPOBAHUS JTa3€PHOTO OOOTAIeHHUS.

2.5.2.7.2. Cuctembl 1 KOMIIOHEHTHI JIJ1s1 OOpaIeHus ¢ 8401 20 000 0;
METAJUTMYECKUM YPaHOM B KHUIKON WM MapooOpa3HOn 8543 70 800 0;
(dhopme (TeXHOJIOTHH pa3Ie/ICHUs] aTOMapHBIX MApPOB). 8543 90 000 0;
CrnenuanbHO pa3paboTaHHbIE WM MOATOTOBIEHHBIE 9013200000

CHCTEMBI OOPALIeHHUs C paCIIaBICHHBIM YPaHOM,
pacIIaBJICHHBIMU YPAHOBBIMH CIUIABAMU WIH ITAPAMHU
METAJUIMYECKOr0 YpaHa U UX KOMIIOHEHTHI IS
UCIOJIb30BAaHUS B JIJA3€PHOM 00OTaIlleHUU

[TosicautensHOe 3ameuanue. CUCTEMBI OOpalIEHHUS ¢ METAJUNIMYECKUM YPaHOM B KHMJIKON
(hopme MOTYT COCTOSITh U3 TUTJIEH M OXJIAXKJAIOMIEr0o 000y I0BaHMs ISl TUTIICH. Turiu u
JIPYrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYNAIOT B KOHTAKT C PACILIABICHHBIM
ypaHOM, pacIuIaBI€HHbIMH YPAaHOBBIMH CIIABAMH WJIM [apaMy METaJUIMYECKOr0 ypaHa,
U3rOTABIIMBAIOTCA U3 KOPPO3HUOHHO-CTOMKUX U TEPMOCTOMKUX MAaTEPUAJIOB WIN 3aLUIIIEHbI
MIOKPBITUEM M3 TaKMX MaTepuainos. [Ipuemiemble MaTepuaibl BKIIIOUAIOT TaHTAJ, TOKPBITHII
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OKCHJIOM UTTpHs rpauT, rpaduT, MOKPHITHIM OKCHIAMH JIPYTHUX PEIKO3EMENIbHBIX
AJIEMEHTOB WJIN UX CMECSAMU. DKCIIOPTHBIM KOHTPOJIb B OTHOILIEHUH TUIJIEW OCYLIECTBIIAETCS
B COOTBETCTBHUH CO CITUCKOM 00OpY/IOBaHUS M MAaTEPUAJIOB IBOMHOTO Ha3HAYCHUS U
COOTBETCTBYIOILMX TEXHOJOTUH, IPUMEHSIEMBIX B SIIEPHBIX LIENAX, B OTHOIIEHUH KOTOPBIX
OCYIIECTBIISICTCS SKCIIOPTHBIN KOHTPOJIb.

2.5.2.7.3.  Arperarsl ns coopa "mpoaykra" u "XBOCTOB" 8419 89 98
METAJJINYECKOr0 ypaHa (TEXHOJIOTUH pa3/ieTeHUs
aTOMAapHBIX TTApOB).
CrnenuanbHO pa3pabOoTaHHbIE WM MIOATOTOBICHHbBIE
arperartsbl i1 cOopa "mpoaykra" u "XBOCTOB"
METAJUIMYECKOT0 YpaHa B KUIKON WK TBepAoH popme

[TosicautensHOE 3aMeyanue. KOMITOHEHTHI JIJIsl 3TUX arperaToB H3rOTOBJICHBI U3
MaTepHAIIOB, CTOWKUX K HATPEBY U KOPPO3WH, BBI3BIBAEMOM MapaMU METAITTHUECKOTO ypaHa
WJIH KUAKOCTBIO, UJTH 3aIUIICHBI TOKPBITHEM U3 TUX MaTEePHANOB (TaKUX, KaK TOKPHITHIN
OKCHJIOM UTTPHS TpaduT WK TAHTAT) U MOTYT BKJIFOYATh B C€0sl TPyOOIPOBOIbI, KIIAMIAHBI,
mTynepa, ">xenoba", BBOIbI, TEMIOOOMEHHUKH U KOJIJIEKTOPHBIC TIJIACTHUHBI IS
MarHMTHOTO, 3JICKTPOCTATHYECKOTO WIIH JPYTHX METOJIOB pa3/ICIICHNS.

2.5.2.7.4. Koxyxu pa3aeiuTenbHOro MOayJIs (TEXHOJIOTUU 8401 20 000 0
pa3zesieHrs aTOMapHBIX MapoB).
CrnenranbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE
LHWINHAPUYECKUE UITH NIPSIMOYTOJIbHBIE KaMephl IS
MOMEIICHUS B HUX UCTOYHHKA NapOB METANINYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOM MYIIKU U KOJJIEKTOPOB
"mpoaykra" u "xBoctoB"

[losicauTenpHOE 3aMeuaHue. OTH KOXKYXU UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH ISl
[IOIA4HX DJIEKTPOIUTAHNS U BOJBI, OKHA JJIA JIa3€PHBIX IIyYKOB, COCIUHEHUN BaAKyyYMHBIX
HACOCOB, a TaKXKe JUIS JUATHOCTHUKU U KOHTPOJISI KOHTPOJIbHO-U3MEPUTENILHBIX TPHOOPOB.
OHH UMEIOT MPUCTIOCOONICHHS TSI OTKPBITUS M 3aKPBITHS, YTOOBI 00ECIICUNTh
o0ciTyKMBaHUE BHYTPEHHUX KOMIIOHEHTOB.

2.5.2.7.5.  CBepx3BYKOBBIE pacIIUPUTEIbHBIE COIIA (TEXHOJIOTUU 8401 20 000 0
MOJIEKYJISIPHOTO pa3/IeieHHUs).
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE
CBEPX3BYKOBBIE PACHIMPUTENIBHBIE COIUIA VIS
oxnaxaenus cmeceit UF6 u Hecymiero raza go 150 K
(-123 °C) nnu Huxe u Koppo3noHHo-ctolikue k UF6

2.5.2.7.6.  Komnekrops! "mpoaykra" win "XBocToB" (METOIBI 8401 20 000 0;
Ja3epHOro 00oTaIeHHs ). 842119 700 9;
CrnenanbHO pa3paboTaHHBIE WM MTOATOTOBICHHBIE 8421 29 000 9;
KOMIIOHEHTBI MJIH YCTPOUCTBA cOOpa ypaHOBOTO 8421 99 000 7

"mpoaykTa" u "XBOCTOB" B pe3ysibTare BO3JACHCTBUS
JIa3€pHOr0 U3IY4YEeHUs

[TosicHuTenpHOE 3aMedanue. B 0THOM U3 IPUMEPOB MOJIEKYJIIPHOTO JIA3EPHOTO pa3/eCHHS
M30TOMOB KOJUIEKTOP MpeIHa3HavyeH st coopa oboramenHnoro nenradropuaa ypana (UF5)
B TBepa0o# Gopme. KoJreKTopsl MPOAYKTa MOTYT COCTOSTh U3 KOJUIEKTOPOB
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(GUIBTPYIOLIEro, YAPHOTO WK IIMKIOHHOTO TUIA HJIA UX COYCTAHUS U JOJKHBI OBITh
KOppo3uoHHO-cToMKIMHU K cpene UFs/UFe.

2.5.2.7.7. Komnpeccopsl UFe/Hecyiero raza (TeXHOJIOTHH 8414 80 900 0;
MOJIEKYJIIPHOTO pa3eieHNs). 8414 90 000 0
CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE
koMmIpeccopsl i cmecel UF6 u Hecyiero rasa ais
JUIMTENbHOM dKcruryatauu B cpene UFe6. KomnoneHTs!
3TUX KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C
HECYILUM T'a30M, U3rOTaBIUBAIOTCS U3
KOppo3uoHHO-cTOMKUX K UF6 MmaTepuaios ummn
3alUIIAIOTCS IOKPBITHEM U3 TAKUX MAaTEPHAIIOB

2.5.2.7.8. YIIOTHEHHS BPAIIAOIIMXCS BAIOB (TEXHOJIOTUH 8484 10 000 9;
MOJIEKYJISIPHOTO pa3eieHUs). 8484 90 000 0;
CrnenanbHO pa3paboTaHHbIE WM MOATOTOBICHHBIE 8487 90 900 0

YIUIOTHCHHA BpallaromruXcsa BajlOB, YCTAHOBJICHHLBIC HA
CTOPOHE MOJIa4M U Ha CTOPOHE BBIXO0/a JJIf
YIUIOTHEHHUs Bajla, COEUHSIONIET0 pOTOp KOMIIpeccopa
C IPUBOJHBIM JIBUTATEIIEM, C TEM, YTOOBI 00ECIICUUTh
Ha/IeKHYIO T€pMETU3ALUIO, TPEeI0TBPAILAIOIIYI0
BBIXOJ] TEXHOJIOTHYECKOI0 T'a3a WM HaTeKaHUE
BO3/yXa WIN YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOKO
Kamepy KOMIIpeccopa, KOTopas 3anojiHeHa cMecbro UF
6 ¥ HECYIIEro ras3a

2.5.2.7.9.  Cucremsl propupoBanust (TEXHOIOTHH MOJIEKYIISIPHOTO 8401 20 000 0
pasneneHus).
CrnenranbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE
cucremsl A5 propupoBanus UF5 (B TBeprom
cocrosinum) B UFs (ra3)

[TosicauTenvHOE 3aMmeuanne. CUCTEMBI, YKa3aHHbIE B TyHKTE 2.5.2.7.9, npegHa3HaYeHbI 114
¢dropuposanus coopannoro nopouika UFs B UF6 B nensx nocnenyroiero coopa B
KOHTEITHepax MpoJIyKTa WU JJIs IepeMelleHnsl B kauecTBe muTanus B 01oku MLIS s
JOTIOJTHUTENBHOTO oOoraiieHus. [Ipu npuMeHeHnH 0THOTO MOJIX0/1a PeaKLus
(bTOpHpOBaHU MOXKET OBITh 3aBEpILIEHA B MPEJIENIaX CUCTEMBbI pa3ieieHUsl U30TOIOB, Te
UJET peaKiusi U HETOCPEICTBEHHOE U3BJIEUEHHE U3 KOJUIEKTOpOB "mpoaykra”. [Ipu
MPUMEHEHUHU ApyToro noaxoda nopomok UF5 MoxeT ObITh U3BIICUEH (IEpeMENIeH) U3
KOJUIEKTOPOB "TIPOyKTa" B MOIXOIAIINNA PeakTop (Harpumep, peakTop C
TICEBJI00KIKEHHBIM CJI0€M KaTaan3aTopa, TeTMKOUJANbHBIN peakTop WIIH KapoBas OariHs)
B 1eJIsIX (propupoBanus. B o6oux ciaydasx ucnonab3yercs 000pyJ0oBaHUE [T XpaHEHUS U
nepeHoca Gropa (WU Ipyrux nprueMaeMbIX (TOPUPYIOIIUX PEareHToB) U st cOopa u
nepenoca UFs.

2.5.2.7.10. Macc-cnektpomerpsl/uctounuku nonos UFe6 9027 89 000 0
(MOnEKyJIIpHbIE METOIBI).
CrnenanbHO pa3paboTaHHBIE WK TIOATOTOBICHHBIE
Macc-CIEeKTPOMETPBI, CIOCOOHBIE TIPOU3BOAUTD
npsiMoii 0T00p mpo6 u3 razoBbix MoTokoB UFs u
o0Jajaromume BCeMH CIEAYIOMUMHU XapaKTepUCTUKAMU:
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a) CIOCOOHBIEC U3MEPSITH HOHBI OT 320 eTMHUI] AaTOMHOU
Macchl WK 0oJsiee U 00J1aIatoIue pa3perieHueM
ay4iie yem 1 mons u3 320;

0) comep kaT MOHHBIE UCTOYHUKHU, U3TOTOBIICHHBIE U3
HUKEJIsl, HUKEJIEBO-METHBIX CIUIABOB C COJIEPIKaHUEM
HUKEJS 10 Becy oT 60 MPOLEHTOB WK OoJiee Wit
HUKEJIEBO-XPOMOBBIX CILIAaBOB JIHOO 3alUIICHHBIE
MTOKPBITUEM W3 HHX;

B) COJIEpKAaT HOHU3AI[OHHBIE UCTOYHHUKH C
O60MOapIUPOBKOM AIIEKTPOHAMH;

I') COZIEPKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JUISI
M30TOIHOTO aHaln3a

2.5.2.7.11. Cucrembl IOJaun/CUCTEMBI OTBO/IA "TIPOAYKTA" U
"XBOCTOB" (TEXHOJIOTHH MOJIEKYJISIPHOTO pa3/IeTICHNs).
CrienmanbHO pa3pabOTaHHbIE WU MOATOTOBICHHBIE
TEXHOJIOTHYECKHUEe CUCTEMBI WIIK 000pyAOBaHUE IS
000TaTUTENBHBIX YCTAHOBOK, U3TOTOBIICHHBIC U3
KOppO3HOHHO-CTOMKUX K UF6 MaTepuanoB wiun
3AIIMIIEHHBIE TOKPBITUEM U3 TAKUX MATEPUAJIOB,
BKJIFOYAIOLIHE:

2.5.2.7.11.1. Iluraromue aBTOKIIABEI, IICUYH WU CHCTEMBI,
ncnons3yemsele 1 noxaun UF6 s mpouecca
obOoramieHus

2.5.2.7.11.2. HecyOaumaTopsl (WA XOJOAHBIC JOBYIIKH),
HCMOJIb3yeMbIe IS BbiBeneHus: HarpeToro UFe6 u3
rporiecca 00orameHus ISl OCIEAYOIIETO
NepeMeInieHus

2.5.2.7.11.3. CraHuuu OTBEpKIEHUS WU OKUKECHHUS,
ucnosb3yemele 11 BeiBenenuss UFe6 u3 npouecca
oborameHus myreM cxatus u nepeBoja UF6 B xunkyro
WK TBEPIYIO hopMy

2.5.2.7.11.4. Cranuuu "npoaykra" uinm "XBOCTOB", HCIIOJIb3YEMbIE
115t iepemMettienus UF6 B koHTeHHEpbI

2.5.2.7.12.  Cucremsl otnenenus UFe¢ ot Hecymiero raza
(TEXHOJIOTUU MOJICKYJISIPHOTO Pa3IeIICHUS).
CrenanbHO pa3paboTaHHBIC WK TIOATOTOBJICHHBIC
cuctemsl ans otaenenus UFe oT Hecymiero rasa

8401 20 000 0

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8419 89 98

[TosicautensHblie 3ameuanusi. CUCTEMBbI, YKa3aHHbIE B TyHKTe 2.5.2.7.12, MOTYT BKJIIOYATh

TaKo€ O60py,Z[OBaHI/Ie, KakK:
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a) KpHOT€HHBIE TETNIOOOMEHHHUKH UM KPHOCENapaTophl, CIIOCOOHBIE CO3/1aBaTh
temneparypy 153 K (-120 °C) nnu Huxe;

0) 6J0KM KPHOT€HHOT'O OXJIaXKACHUs, CIOCOOHbIE co3/1aBaTh TeMmepatypy 153 K (-120 °C)
WM HUXKE;

B) xonozanslie noBymku UFe, ciocoOHbie BeiMopaxkuBath UF6.
Hecymm razom MoskeT OBITH a30T, aprOH WIH IPYTOH Tas.

2.5.2.7.13. Jla3epHble CUCTEMBI. 8401 20 000 0;
CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE 9013200000
Ja3ephl WM J1a3epHbIE CHCTEMBbI IS pa3AeIeHuUs
M30TOIIOB IIPUPOAHOTO YpaHa, 00eTHEHHOTO YpaHa WiIH
CTIEIMATIBHOTO PACIIEIUISIOIEr0CsS MaTepraa

[TosicaurensHoe 3ameuanue. [Ipu azepHoM npoliecce 00orameHus UCIOJIb3YIOTCA Ja3epbl U
Ba)KHbIE KOMIIOHEHTBHI JIa3€POB, BKIIIOUEHHBIE B CIUCOK 000pPYI0OBAaHUS U MaTepUaIOB
JIBOWHOTO Ha3HAYEHUs U COOTBETCTBYIOIIUX TEXHOJIOT M, IPUMEHSIEMBIX B SIIEPHBIX LEIAX,
B OTHOLIEHMH KOTOPBIX OCYIIECTBISAETCS KCIIOPTHBIN KOHTPOJIb. JIazepHas cucreMa
OOBIYHO COCTOUT KaK M3 ONTUYECKHX, TAaK U U3 SJIEKTPOHHBIX KOMIIOHEHTOB ISl YIIPABICHHS
JIa3epHBIM My4KOM (ITy4YKaMH) U TI0JIaYu B KaMepy paszesieHust u30ToroB. JlazepHas
CUCTEMa, UCIIOJIb3yeMasi B TEXHOJIOTUSAX pa3JIelIeHHs aTOMapHBIX apOB, OOBIYHO COCTOUT U3
NEePEeCTPauBaeMOro Jlazepa Ha KpacUTeNsX, BO30yKIaeMOro ¢ OMOIIBIO JIa3€pOB HAKauKH
Apyroro TUMa (HampuMmep, JazepaMu Ha Iapax MeIu WM HEKOTOPBIX TBEPIOTEIbHbIX
na3epoB). JIazepHas cucteMa, UCIOJIb3yeMasi B TEXHOJIOTHAX MOJIEKYJISIPHOTO pa3/iesieHus,
MOJKET COCTOSITh U3 JIa3epoB Ha ByokucH yriepoaa (CO2-ma3epoB) WM SKCUMEPHBIX
J1a3€poB, a TAKKE MHOTOXOJ0BBIX ONTHUYECKUX siueeK. JIazephl Wiln J1a3epHbIE CUCTEMBI,
HCIIOJIb3yEMBbIE B 00€HX YKa3aHHBIX TEXHOJOTUSX, TPEOYIOT CTaOMIM3aIMi YaCTOTHOTO
CIIEKTpa JUIsl SKCIUTyaTallui B TEYEHUE NPOJJOKUTENIbHBIX IEPUOI0B BPEMEHH.

2.5.2.8. CriennanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC
CUCTEMBbI, 000pYy1I0BaHHE U KOMIIOHEHTHI JIJIsI
WCTIOJIh30BaHUS HA 00OTATUTEIBHBIX YCTAHOBKAX C
TUTa3MEHHBIM Pa3JIeICHUEM

BBoanoe 3ameuanue. [Ipu nporecce mia3MeHHOTO pa3iesieHus 1ia3mMa, COCTOSIIIAs 13
MOHOB ypata, IPOXOANT HePE3 MMEKTPHHICCKOE MOJE, HACTPOCHHOE Ha HaCTOTY HOHHOTO
pe3onanca U™”", ¢ TeM, YTOOBI OHU B MEPBYIO OUEPE/Ib MOTJIOIIATIN SHEPTHIO U
YBEJIUYUBAJICS JUAMETP UX HITONOPOOOpa3HbIX opOUT. MOHBI C TPOX0XKICHUEM IO
OoJblIIeMy TMAMETPY 3aXBaThIBAIOTCA 111 00pa30BaHMs MPOAYKTa, 0OOTAIIEHHOTO U,
[Tna3ma, KoTopasi 0OpazoBaHa MOCPEICTBOM HOHU3AINH YPAHOBOTO Mapa, COJACPKHUTCS B
BaKyyMHOI KaMepe C MAarHUTHBIM TI0JIEM BBICOKOW HAPSKEHHOCTH, 00pa30BaHHBIM C
MIOMOIIBIO CBEPXITPOBOSNIETO MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI ITpoIiecca
BKJIFOUAIOT CUCTEMY T€HEepaluyl YpPaHOBOM IIa3MBbl, Pa3IeUTEIbHBI MOIYIIb CO
CBEPXIPOBOASIIIM MarHUTOM, BKJIFOUEHHBIM B CIIUCOK 000PYI0BaHUS U MaTEpPHUaJIOB
JBOWHOTO HA3HAUYEHUS U COOTBETCTBYIOIIUX TEXHOJIOTHiA, IPUMEHIEMBIX B SIIEPHBIX IEIAX,
B OTHOIIEHUH KOTOPBIX OCYIIECTBIISICTCS SKCIIOPTHBIN KOHTPOJIb, U CUCTEMBI N3BIICUCHUS
MeTasuta st coopa "mpoaykra" u "XBocTOB".
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2.5.2.8.1.

2.5.2.8.2.

2.5.2.8.3.

2.5.2.8.4.

2.5.2.85.

MuKpOBOJIHOBBIE UICTOYHUKYU SHEPTUU U aHTECHHBI. 8539 51 900 9;
CrieninanbHO pa3pabOTaHHBIC WITH MTOATOTOBIICHHBIC 8539 52 000 1;
MHKPOBOJIHOBBIE HCTOYHUKH SHEPTUH U AaHTCHHBI IS 8539 52 000 2;
TeHEpAINK WK YCKOPSHHUS HOHOB U 00JIaalo1ne 8539 52 000 9;
CIEAYIOUMMH XapaKTEPUCTUKAMH: 8540 71 000 9;

8540 79 000 1;
a) yactoTa Beiuie 30 I'T, u 8540 79 000 9;

8541 51 0000
0) cpenHsisi BEIXOAHASI MOIIIHOCTH JIJIs1 00Opa30BaHUS 8541 59 000 0
noHoB 6onee 50 kBt 8542 31 300 0:

8542 32 300 0;
8542 33 300 0;
8542 39 300 0;
8543 70 800 0

ConeHnounapl a7 BO30YXKICHUS HOHOB. 8504 509500
CrieninanbHO pa3pabOTaHHBIE WU MTOATOTOBIICHHBIC

COJICHOM/IBI JUTSl PAJIMOYACTOTHOTO BO30YKICHHSI HOHOB

B nuamnasone yactot 6osiee 100 rKi u cmocoOHbIE

paboTath npu cpeaneit MmomtHocTH Oosee 40 kBT

CucreMsl ISl IPOU3BOJICTBA YPAHOBOM ILIa3MBbl. 8515 80 900 0;
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8543 10 000 0
CHCTEMBI ISl IPOM3BO/ICTBA YPAHOBOM IIA3MBI /IS

UCTIOJIb30BAHUS HA 3aBOJIAX [UIA3MEHHOTO Pa3IeNICHUS

Arperatsl s coopa "mpoaykra" u "XBocTOB" 8419 89 98
METAJUINYECKOT 0 YpaHa.

CrnenuanbHO pa3paboTaHHbIE WM MOATOTOBIEHHBIE

arperatsl U1t coopa "mpoaykra" u "XBocTOB" A

METaJUIMYECKOT0 YpaHa B TBepAoi popme. ITu

arperarsl Juisi cOopa U3roTaBIMBaIOTCS U3 MAaTEPUAJIOB,

CTOMKHUX K HAarpeBY U KOPPO3HUH, BBI3BIBAEMON MMapaMHu

METAJUIMYECKOT0 YpaHa, TaKUX, KaK rpauT, MOKPHITHIHA

OKCHJIOM UTTPHS, WIIM TAaHTAJ WIN 3alUIIAI0TCS

MIOKPBITUEM U3 TAKMX MAaTEPUAJIOB

Koxxyxu paznenurenbHOro MOIyJisl. 8401 20 000 0
CrennanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIE

JUIS ICTIONIb30BaHUs HA 00OTaTUTENBHBIX YCTAHOBKAX C

ITIa3MCHHBIM Pa3ACJICHUCM MUINHAPHUICCKUC KaMCPhbL

JJI1 IIOMCIICHUA B HUX UCTOYHHUKA ypaHOBOﬁ I1J1a3MBI,

SHEPreTUYECKOro COJIEHOU 1A PaJioYacTOThl U

KOJIJIEKTOpOB "mpoaykra" u "XBocToB"

[TosicaurensHoe 3ameuanue. Koxyxu, ykazaHHble B IyHKTe 2.5.2.8.5, IMEIOT MHOXKECTBO
BXOJIHBIX OTBEPCTHH JUIsl MOAAUH 3JIEKTPONUTAHUS, COSAUHEHUN (P (HY3UOHHBIX HACOCOB, a
TaKXke Ul AMarHOCTUKH U KOHTPOJISI KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOpOB. OHU UMEIOT
MPUCTIOCOOTIEHUS AT OTKPBITHS U 3aKPBITHSL, YTOOBI 00€CTIeUNTh 00CITyKUBaHHUE
BHYTPEHHUX KOMIIOHEHTOB, U U3TOTOBJIEHBI U3 COOTBETCTBYIOLINX HEMarHUTHBIX

HafeXHasa npaBoBas noaaepXxka

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022
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MaTCepruaJIOB, TAKUX, KAK HCPIKABCIOIIAA CTAJIb.

2.5.2.9. CrnenrasibHO pa3pabOTaHHBIE WIH ITOJTOTOBJICHHBIC
CUCTEMBbI, 000pYyI0BaHNE U KOMIIOHEHTHI JIJIsI
WCIOJIb30BAaHUS HA YCTAHOBKAX AJIEKTPOMArHUTHOTO
oborareHus

BBoaneie 3amevanus. [Ipu 35€eKTpOMarHiTHOM IMPOIECCE HOHBI METAINIMYECKOTO ypaHa,
MOJTy4YeHHBIE TOCPECTBOM MOHH3AIMH MUTAIOIIEr0 MaTepuana u3 coneit (06sraHO UCI4),
YCKOPSIIOTCA U MPOXOASAT Yepe3 MarHUTHOE MOJIe, KOTOPOE 3aCTaBIISET MOHBI PA3IMYHBIX
M30TOMNOB MPOXOJUTH M0 PA3TUYHBIM HarpaBieHUsIM. OCHOBHBIMU KOMITOHEHTaMU
AJIEKTPOMArHUTHOTO M30TOMTHOTO Cenaparopa sBJSIOTCS: MAarHUTHOE TOJIE IS
OTKJIOHCHWsI/Pa3IeICHHs] H30TOIOB HOHHOTO My4YKa, HCTOYHUK HOHOB C €T0 CUCTEMOM
YCKOPEHUS U CUCTEMBI cOOpa OTACICHHBIX HOHOB. BerioMoraTenbHbIe CHCTEMBI JIJIsT TOTO
Mpolecca BKIYAIT CUCTEMY CHa0KeHHUsSI MAarHUTHON SHEPTUel, CUCTEMBbI
BBICOKOBOJIBTHOTO TUTAHMSI HICTOUHHUKA HOHOB, BAKYYMHYIO CUCTEMY U OOIITHUPHBIE CUCTEMBI
XUMHYECKON 00pabOTKH JIJIsl BOCCTAHOBJICHUS IPOAYKTA U OUYUCTKHU/PETreHEpaInn
KOMIIOHEHTOB.

2.5.29.1. CnenuanbHO pa3paboTaHHBIC WM MIOATOTOBICHHBIE 8401 20 000 0
CUCTEMBI JIJIs1 UCIIOJIb30BaHMUS Ha YCTAHOBKAX
3JIEKTPOMArHUTHOTO 0OOTaIICHUS

2.5.2.9.2. CroeuuanbHO pa3pabOTaHHOE WU MOATOTOBICHHOE
000pyT0BaHNE ¥ KOMITOHEHTHI JIJIsl UCTIOIh30BAHUS HA
YCTaHOBKaX AJIEKTPOMArHUTHOTO 0OOTaIIeHuUs

2.5.2.9.2.1. ChenuanbHo pa3paboTaHHBIEC WX MTOATOTOBICHHBIE 8401 20 000 0
JUISL pa3/IeJIeHUs] U30TOIOB IIPUPOIHOTO ypaHa,
00€IHEHHOT' 0 YpaHa WU CIIEHUAIbHOTO
pacLIEeIUIAIONIErocs MaTepHasa 3J1eKTPOMarHUTHbIE
cernaparopbl H30TOIIOB U 00OPYOBaHUE U
KOMIIOHEHTBI, BKIIFOYAOIIUE:

2.5.2.9.2.1.1. CneuunanbHO pa3paOOTaHHbIE WU MOATOTOBJIEHHBIE 8543 10 000 0
OT/IeJIbHBIE WJIM MHOTOUMCIIEHHBIE HICTOUHUKU HOHOB
ypaHa, COCTOSIINE U3 UCTOYHUKA Nlapa, HOHU3AaTOpa U
IIy4YKOBOT'O YCKOPHUTES, U3TOTOBJIEHHBIE U3
COOTBETCTBYIOIMX MaTepPHAJIOB, TAKUX, KaK rpadur,
Hep’KaBerollas CTajlb WIK MEJb, U CIIOCOOHBIE
oOecrnieunBaTh OOIIUI TOK B IMy4ke HOHOB 50 MA niun
Oonee

2.5.2.9.2.1.2. Konnekropbl HOHOB. 8401 20 000 0
CnenuaibHO pa3pabOTaHHBIE WIH ITOJTOTOBJICHHBIC
KOJUIEKTOPHBIE TUIACTHHBI, UMEIOIIHE JIBE HIIH Ooiee
IIeJH ¥ Ta3a, 1715 cOopa IMy4YKOB HOHOB 00OTaIlIEHHOTO
1 00€eTHEHHOTO ypaHa U U3rOTOBJICHHBIE U3
COOTBETCTBYIOIIMX MaT€PHAJIOB, TAKHUX, KaK rpadur
WJIN HEpIKaBerollas CTaib
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2.5.2.9.2.1.3. BaxkyyMHBbIE KOXYXH. 8401 20 000 0
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIC
BaKyyMHbIE KOXKYXH JUISI 3JIEKTPOMArHUTHBIX
CernapaTopoB ypaHa, U3rOTOBJIIEHHBIE U3
COOTBETCTBYIOIUX HEMArHUTHBIX MaTE€PUAIIOB, TAKUX,
KaK HeprKaBeroIlas CTajb U NpeHa3HaYeHHbIE IS
pabotsl npu gasnenusx 0,1 [a wnu Huxe

[TosicauTensHoe 3ameuanue. Koxxyxu, ykazanasie B myHkTe 2.5.2.9.2.1.3, cnenanbHO
MpeAHa3HaYeHbl JIJIs1 IOMEIIEHHS B HUX UCTOYHUKOB HOHOB, KOJJIEKTOPHBIX IUIACTHH U
BOJOOXJIQXKIAEMBIX BKJIQIBIIICH U UMEIOT MPUCIIOCOOJICHUS AJIsi COCTUHEHUI

¢ Gy3UOHHBIX HACOCOB U TIPUCIIOCOOJICHUS IS OTKPBITHS M 3aKPBITHS B IICIIIX
W3BJICUCHHSI M 3aMEHBI 3TUX KOMITIOHEHTOB.

2.5.2.9.2.1.4. MaruuTtHble HOIIOCHBIE HAKOHEYHUKH. 8505902009
CrieninanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC
MAarduTHBIC IIOJJFOCHBIE HAKOHCYHHN KU, UTMCIOIITNEC
nuameTp 6osee 2 M, UCTIOJIb3yeMbIe JIsl O0ecTieUeHUs
MOCTOSIHHOTO MarHUTHOTO TIOJIS B DJIEGKTPOMAarHUTHOM
cemapaTope U30TOMOB | ISl IEPEHOCa MAarHUTHOTO
[IOJI MEXK1y PACIIOIOKEHHBIMU PSAAOM CelapaTropaMu

2.5.2.9.2.2. BBICOKOBOJILTHEIC HICTOYHHUKH MUTAHHUS. 8504 40 910 0;
CrnenuanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE 854159 000 0
BBICOKOBOJIbTHBIE MICTOYHHUKH MUTAHUS AJIs
HCTOYHHUKOB MOHOB, 00JIaJAIOIIME BCEMHU CIIEAYIOMIUMHU
XapaKTepUCTUKAMMU:

a) MOTYT paboTaTh B HEPEPHIBHOM PEKHIME;
0) BeixoHOe Hanpsbkerue 20000 B unm 6oree;
B) BBIXO/IHOM TOK 1 A niu Ooiee;

r) ctabmnmzanus HanpspkeHust menee 0,01 mporenra B
TE4EHHUE § 4acoB

2.5.2.9.2.3. HcTOYHUKH NUTAHUS dJIEKTPOMArHUTOB. 8504 40 910 0;
CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE 854159 000 0
MOIIIHbIE UCTOYHUKH MMUTAaHUS OCTOSIHHOTO TOKa JUIst
JIEKTPOMArHUTOB, 00JIaAAIOIIIE BCEMU CIIETYOIUMHI
XapaKTepUCTUKAMU:

a) BBIXOJHOW TOK B HenpepbIBHOM pexume 500 A unu
6onee npu Hanpspkenun 100 B uimu Gonee;

0) crabunu3aiys 1o TOKy WK HaNpsHKEHUIO He XyxKe
0,01 nporeHTa B Te4eHUE 8 YaCOB

2.6. YcTaHOBKM I POU3BOACTBA I KOHLUEHTPUPOBAHUSA
TSKEIJION BOJIBI, IEUTEPUS U COCIUHEHUN JEUTEpUs U
CHeTHaIbHO pa3paboTaHHOE WK MOATOTOBICHHOE
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o0opyoBaHue A7l HUX

BBoaubie 3ameuanus. Tsokenyio Bogy MOXKHO IMPOU3BOJIUTE, UCTIONb3YsI pa3InuHbIe
nporecchl. OHAKO KOMMEPYECKH BBITOJIHBIMU SIBIISIFOTCS JIBa MPOLIECCA: MTPOLIECC
M30TOMHOTO 00OMeHa BOJIbI U cepoBoaopora (mporecc GC) u mporecc H30TOMHOTo 0OMeHa
ammuaka u Bojopoza. Ilporecc GC ocHOBaH Ha 0OMeHe BOIOpOIa M ICHTEPHs MEXTy
BOJIOM ¥ CEPOBOJIOPO/IOM B CUCTEME KOJIOHH, KOTOPBIE 3KCILUTyaTUPYIOTCS C XOJI0IHOM
BEPXHEU CEKLMEN U ropsueil HUKHEN cekuue. Boga TeyeT BHU3 1O KOJJOHHAM, B TO BpeMs
KakK CepOBOJIOPOIHBIN ra3 MUPKYIUPYET OT JIHA K BEPIIMHE KOJIOHH. /{1 conencTBus
CMEUIMBAaHHUIO I'a3a U BOJIbI UCIIOJIb3YETCs P AbIPUATHIX JIOTKOB. JleiiTepuil nmepeMeraercs
B BOJly IPU HU3KUX TEMIEPATypax U B CEPOBOAOPO/I ITPH BBICOKUX TEMIIEPATYpPAX.
Oo6oraieHHbIe JeTepreM ra3 Uil BoJa YIAISIOTCS U3 KOJIOHH MEPBOM CTYIEHU Ha CTHIKE
rOpsiYMX M XOJIOJHBIX CEKLUH, U NPOLIECC IOBTOPSIETCS B KOJIOHHAX CIEAYIOLIEH CTYIEHH.
[IponyxT nocnenHeit gasel - Boja, odoramieHHas aeiirepuem 10 30 npoueHToB 1o Becy,
HaIpaBJIAeTCs B AUCTUUIALIMOHHYIO YCTAaHOBKY IS TPOU3BOJICTBA PEAKTOPHO-UHUCTON
TSDKEJION BOJIBI, TO €CTh 99,75 mpolieHTa 1o Becy OKUCH JACHTEpHs.

B nporiecce oOMeHa MeXIy aMMHAaKOM M BOJIOPOJIOM MOKHO M3BIIEKATh JEHTEPHid U3
CHUHTE3-Ta3a MMOoCPpECACTBOM KOHTAKTA C ) KUIKMM aMMHUAaKOM B IIPUCYTCTBHUU KaTaJln3aTopa.
CuHTe3-ra3 nogaercsi B 0OMEHHBIC KOJIOHHBI U 3aTeM B aMMHA4YHbII KOHBepTep. BHYTpH
KOJIOHH T'a3 MOJHUMAETCS OT JIHA K BEPIIMHE, B TO BPEMsI KaK JKUIAKHH aMMHAaK T€4eT OT
BEpILIUHBI KO JHY. [leiiTepuii u3BiekaeTcs U3 BOJOPOa, COAEPKAIIETocs B CHHTE3-Ta3e, U
KOHLCHTPUPYCTCA B aMMHUAKCE. AMMHak MOCTYNacT 3aTEM B YCTAHOBKY IJIsI KPCKHUHI'A
aMMHaKa co JHa KOJIOHHBI, TOT/Ia KaK ra3 coOupaercss B aMMHavYHOM KOHBEPTEPE B BEpXHEH
4aCTH KOJIOHHBI. Ha mocneayrommx cTyneHs X MpouCcXoIuT JaJibHeHIee o0oraeHue, u
MyTeM OKOHYATEIbHOW JUCTHILISIIIMY TIPOU3BOUTCS PEAKTOPHO-YHCTAs TsDHKENask BOJIA.
[Tomava cuHTE3-Ta3a MOXKET OBITH OOECIIEYeHAa AMMUAYHOM YCTaHOBKOM, KOTOpPasi B CBOIO
oyepeab MOKET OBITh COOpPYKEHA BMECTE C YCTAHOBKOM ISl TPOU3BOJICTBA TSXKEIIOMW BOJIBI
MyTeM M30TOIHOr0 0OMeHa aMMHuaKa 1 BojiopoJia. B mporecce aMMuayHO-BOJOPOJHOTO
O6M6Ha B Ka4€CTBC€ UCTOYHHKA UCXOAHOT'O z[ef/'ITepm[ MOXKET TaK¥XKX€ HUCIIOJIb30BaThCA
oObryHas Bo1a. MHOTHE MPeIMEeThI KITFOYEBOTO 000PY/I0BAaHUS 711 YCTAHOBOK T10
MIPOU3BOJICTBY TSDKEJION BOJIBI, HCIIONB3YIOMUX mporece GC mim aMMHaqYHO-BOJJOPOTHOTO
00OMEHa, IUPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACIIAX HEPTECXUMHUECKOU
NPOMBIIIIEHHOCTH. OCOOEHHO 3TO KacaeTcsi HeOOJBIINX YCTAaHOBOK, UCTIOJIB3YIOIINX
nporecc GC. OqHako HEMHOTHE TIPEAMETHI 000PYI0BAHUS SIBISIOTCS CTAHAAPTHBIMH.
[Tponeccst GC n aMMHUAaYHO-BOAOPOAHOTO 0OMeHa TpeOyroT 00pabOTKH OOIBIITNX
KOJIMYCCTB BOCILNIAMCHATOMNUXCA, KOPPO3HUOHHBIX U TOKCUYHBIX )KH)IKOCTefI npu
MOBBIIIIEHHOM J1aBlieHHH. COOTBETCTBEHHO TPHU pa3pabOTKe CTAHIAPTOB IO
MPOSKTUPOBAHUIO U SKCILTyaTAIMHU JIJISl YCTAHOBOK M 000PYIOBAaHUS, HCIIOJIB3YIOIIUX ATH
MIPOIIECCHI, Y IeNsAeTcsi 00JIbIIOe BHUMaHKUE OJ00pY MaTEepUANIOB M UX XapaKTePUCTHKAM C
TEM, YTOOBI 00€CIICUNTh JUTUTENIBHBIA CPOK CITY>KOBI IIPU COXPAHEHUH BBICOKOH
Oe3omacHOCTH 1 HajiexkHOCTH. OTIpe/iesieHrne MacIiTaboB 00YCIIOBIMBACTCS TIIABHBIM
00pazoM cooOpakeHUSIMU YKOHOMHUKH U HEOOXOAUMOCTH. Takum oOpa3oM, OOJIbIIas 9acTh
MPEIMETOB 000PYAOBaHMSI U3TOTABIMBACTCS B COOTBETCTBUU C TPECOOBAHUSIMU 3aKA3YHKA.
CrnenyeT OTMETHTD, YTO Kak B npouecce GC, Tak U B mpoiiecce aMMHUAYHO-BOIOPOHOTO
oOMeHa npeMeThl 000pyI0BaHUsI, KOTOPBIE IO OTJEIBLHOCTH HE pa3paboTaHbl WK HE
IMOATOTOBJICHBI CIICHIUAJIBHO JJIA ITPOU3BOACTBA TSHKEIION BOJBI, MOT'YT CO6I/IpaTBCSI B
CHCTEMBI, CIICIITUAJIBHO pa3pa6OTaHHI)I€ HJIA ITOATOTOBJICHHBIC JIA IMMTPONU3BOACTBA TSDKEITON
BOJEbI. HpI/IMepaMI/I TaKUuX CUCTEM, IPUMCHACMBIX B obounx mnmponeccax, ABJIAI0TCA CUCTEMaA
KaTaJIMTUYECKOT0 KPEKUHTa, HCIIOJIb3yeMas B TIpoliecce 0OMEHa aMMHUaKa M BOAOPOa, 1
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"O6 yTBEpPXXAEHMM CNCKA SAEPHBIX MaTep1arnos,
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 15.08.2022

AUCTUIUIAIMUOHHBIC CUCTEMBI, UCITIOJIB3YyCMBbIC B ITPOLIECCE OKOHYATCIILHOTO
KOHICHTPUPOBAHUA TSDKEIoH BOJbI, JIOBOJIAIICH €€ 10 YPOBHA peaKTOpHO-qHCTOﬁ.

2.6.1. Y cTaHOBKM 1J1 MPOU3BOICTBA TSHKEIOM BOJIbI, 8401 200000
JNEUTEPHUs] U IEUTEPUEBBIX COEIUHEHUI

2.6.2. CrnenuaiibHO pa3pabOTaHHOE WM MTOATOTOBICHHOE
o0opy0BaHue A5l IPOU3BOACTBA TSKEION BOJIBI
MyTeM KCIOJIb30BaHuUs, IUOO Mpoliecca 0OMeHa BObI U
cepoBoIopoaa, b0 mporecca oOMeHa aMMHUaKa 1
BOZOpOJA

2.6.2.1. Bogo-cepoBonopoanbie 0OMEHHBIE KOJIOHHBI. 8401 200000
CriennanbHO pa3pabOTaHHBIE WU MTOATOTOBICHHBIC
JUTSI IPOM3BOJICTBA TSKEIION BOJIBI ITyTEM
WCIIOJIB30BaHUS MPOIIECCa U30TOMMHOTO0 0OOMEHA BOBI U
CEpPOBOIOpOIa OOMEHHBIE KOJIOHHBI AHaMeTpoM 1,5 M u
0oJiee, KOTOPBIE MOTYT 3KCIUTYaTUPOBAThLCS TIPH
JABJICHUAX CBBIIIE WU paBHBIX 2 MIIa

2.6.2.2. l"a301yBKM 1 KOMITPECCOPHI. 8414 80900 0
CrnenuanbHO pa3pabOoTaHHbIE WM MOATOTOBICHHbBIE
U1l IPOU3BOJICTBA TSXKEJION BOJIBI TyTEM
WCIOJIb30BaHUS Mpoliecca 0OMeHa BObI U
CEpOBOIOPOA OAHOCTYIIEHYAThIE MaJIOHAIOPHBIE (TO
ectb 0,2 MIla) neHTpoOEKHBIE Ta30yBKH WIIH
KOMITPECCOPBI ISl LIUPKYJIISIUN CEPOBOJOPOIHOTO rasa
(To ectsb raza, conepxariero H2S 6onee 70 nmporieHTOB
10 BECY), UMEIOLINE TPOU3BOIUTEIHLHOCTD,
MIPEBBIIIAIOIIYIO I paBHYIO 56 Ky0. M/c ipu
9KCIUTyaTalyy MO/ 1aBJIECHUEM, TPEBBIIAIOLIIM WU
paBubM 1,8 MIla Ha Bxoze, U CHAaO)KEHHBIE
CaJlbHUKAMHM, YCTOMYMBBIMU K Bo3aeHcTBHIO H2S

2.6.2.3. AMMHaYHO-BOJIOPOTHBIE OOMEHHBIE KOJIOHHBI. 8401 20 000 0
CrnenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE
JUTSI IPOM3BO/ICTBA TSKEIION BOJIBI IIyTEM
HCIIOJIb30BaHUS Mpoliecca 0OMeHa aMMuaKka
BOJI0PO/1a aMMHUAYHO-BOJOPOAHbIE OOMEHHBIE KOJIOHHBI
BBICOTOH OoJiee uiu paBHO# 35 M, fuametrpom ot 1,5 M
70 2,5 M, KOTOpPbIE MOT'YT 3KCIUTyaTUPOBAThCS MO
naBieHueM, mpeBbimammmM 15 MIla. 3Tu KoIoHHBI
UMEIOT TaKXke 10 MEeHbIlIeH Mepe 0IHO OTOOPTOBAHHOE
0CEBOE OTBEPCTHUE TOTO K€ AUAMETPA, YTO U
LWIMHIPUYECKas 4acTbh, Yepe3 KOTOPYO MOTYT
BCTaBJIAITHCS WM BBIHUMATHCS BHYTPEHHUE YacTU

KOJIOHHBI
2.6.2.4. BHyTpeHHUEe 4acTH KOJIOHHBI M CTYIIEHYaThl€ HACOCHI. 8401 20 000 0;
CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBJICHHBIE 8413 70

BHYTPCHHHUC YaCTHU KOJIOHHBI U CTYIICHYAaThIC HACOChI
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JUTS1 KOJIOHH JIJIs TPOM3BOICTBA TSKEIIOM BOJIBI IIyTEM
WCTIOJIb30BaHUS TPOIIECCa aMMHUAYHO-BOIOPOTHOTO
obMeHa.

BHYTpeHHI/Ie HJaCTHU KOJIOHHBI BKJIFOYAKOT CIICIIUAJIBHO
pa3paboTaHHbIE KOHTAKTOPBI MEX/1Y CTYIEHSIMH,
COJCHCTBYIOIINE TECHOMY KOHTAKTY Ta3a U JKUIKOCTH.
CryrneH4aThie HACOChI BKITFOUAIOT CIICIIUAIEHO
pa3paboTaHHbIC TOTPYKAEMbIC B )KUKOCTh HACOCHI
JUIA L[I/IpKyJISIL[I/II/I KNJIKOI0O aMMHaKa B HpeﬂeHaX
0o0beMa KOHTAaKTOPOB, HAXOASILIUXCSI BHYTPH CTyIEHEN
KOJIOHH

2.6.2.5. VY CTaHOBKM /17151 KPEKMHIa aMMUaKa, IKCIUTyaTUPyEMbIe
M0J1 JaBJIEHUEM, TPEBbIIIAIOMKM WK paBHbIM 3 MIla,
CHenuagbHO pa3paboTaHHbIE I OJTOTOBJICHHBIE
JUISL TPOU3BOJICTBA TSHKEIIOW BOBI IIyTEM
HCIOJIb30BaHUS MpoLiecca U30TOMHOIO OOMEHa
aMMuakKa ¥ BoJ0po/ia

2.6.2.6. NudpaxpacHbie aHaTU3aTOPHI MOTJIOMICHHMS,
CIOCOOHBIE OCYIIECTBIATH aHATN3 COOTHOILIEHUS
MEX/1y BOJIOPOAOM U IEUTEPUEM B PEATBHOM
MaciiTade BpeMEHH, KOrja KOHLIEHTpaluu aeiTepus
paBHBI WM NpeBbIatT 90 TpOLEHTOB M0 BeCy

2.6.2.7. Karanutuueckue neuu i nepepaboTKku
000raIieHHOro JeMTepueBoro ra3a B TSLKEIYIO BOLY,
CTEMANBHO pa3padOTaHHBIE WM MOITOTOBJICHHBIE IS
MIPOU3BOJICTBA TSHKEIIOW BOJBI ITyTEM MCIIOJIb30BaHUS
Ipolecca U30TOIMHOTO 0OMEHa aMMHUaKa U BOJ0poia

2.6.2.8. KomiiekTHbIe cucTEMBI 00OTAIIEHUS TSKEIOH BOIBI U
KOJIOHHEI JIUI HUX.
CrnenuaibHO pa3paObO0TaHHbBIE WK ITOJTOTOBJICHHBIC
KOMILJIEKTHBIE CUCTEMBI O0OTaIeHUs TKEIONM BOJEI U
KOJIOHHBI JUI HUX IS 00OTalleHHs TSKEION BOIbI 10
KOHIICHTpALUU JEUTEPHs], IPUMEHIEMOU B peakTopax

8401 20 000 0

902730 0000

8401 20 000 0;
8514 39000 0

8401 20 000 0

[TosicauTenpHOE 3ameuanue. CUCTEMBI, KOTOPbIE OOBIYHO UCHOIB3YIOT AUCTUILISLIMIO BOBI
JUISL pa3/iesIeHus] TSHKEJIO U JIETKOM BOJIbI, CTICLUAIBHO Pa3pabO0TaHbl UIIH MTOATOTOBICHBI
JUISL IPOU3BOJICTBA TSKETION BOJIBI, IPUMEHIEMOM B peakTopax (0OBIYHO C CONIEpKAaHUEM
okcuaa aeirepus 99,75 npoueHra o Becy) U3 MUTAOLIEH UX TSHKETIOW BOABI MEHbILEH

KOHICHTpAI1H.

2.6.2.9. CriennanbHO pa3paOOTaHHBIC WU MTOATOTOBIICHHBIC
aMMHUAYHBIE CUHTE3UPYIOIINE KOHBEPTEPHI NN
AMMUWAYHBIC CUHTC3UPYIOIHUE CCKIIUN I
MIPOU3BOJICTBA TSIKEIIOW BOJIBI IO TEXHOJIOTHH
M30TOITHOTO OOMEHa aMMHaKa ¥ BOJOPOa

8401 20 000 0
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ITosicautenpHOe 3ameuanue. KoHBepTephI MM CEKLIMH, YKa3aHHbIE B MyHKTE 2.6.2.9,
MIPUHUMAIOT CUHTE3UPOBAaHHbIN ra3 (a30T U BOJAOPOJ) U3 aMMHAYHO-BOJAOPOIHOM 0OMEHHOM
KOJIOHHBI (MJIM KOJIOHH) BBICOKOTO JIaBJICHUS], @ CHHTE3UPOBAaHHBIM aMMHaK BO3BpaLIaeTCs B
Ty K€ KOJIOHHY (MJIM KOJIOHHBI).

2.7. VY CTaHOBKM /11 KOHBEPCHUH ypaHa U ILUTyTOHMS JUIS
HCIIOJIb30BAaHUS B IIPOU3BO/ICTBE TOIUTMBHBIX
JIEMEHTOB U pa3eIeHUN U30TONOB ypaHa U
o0opyi0BaHue, CelMaIbHO pa3paboTaHHOE WU
IIOArOTOBJIEHHOE JIJISl 3TOT0

[TosicaurensHoe 3ameuanue. [Ipon3BOACTBO TOIUIMBHBIX 3JIEMEHTOB U pa3JieJIeHHE H30TOMOB
ypaHa OCYIIECTBIISIETCS Ha YCTAaHOBKaX, Kak OHH OIpeJieleHbl B MyHKTax 2.4 u 2.5
COOTBETCTBEHHO.

[Tpumeuyanne. OCHOBHBIE KOMITOHEHTHI 000PYIOBaHHS YCTAHOBOK JUIsI KOHBEPCHUH ypaHa U
TUTYTOHUS JUTS UCTIONb30BAaHUS B IPOU3BO/ICTBE TOIUIMBHBIX DJIEMEHTOB M Pa3JIeICHUN
M30TOIOB ypaHa MoJyIeXkaT SKCIOPTHOMY KOHTpOII0. Bee ycTaHOBKH, cHCTEMBI U
CHEeLUAIBbHO pa3padoTaHHOE WIIH MOATOTOBIEHHOE 000PYAOBAaHHE MOTYT OBITH
MCTIOJIB30BaHBI 111 00padOTKH, MPOU3BOACTBA MM HCIIOJIB30BAHMS CIICIIHATIHLHOTO
PAacCIICIUIAIONIErOCs MaTepHaa.

2.7.1. VY CcTaHOBKY JUIsI KOHBEPCUH YpaHa H 000pyI0BaHHUE,
CIIEIUATIBHO pa3paboTaHHOE WK MTOATOTOBIEHHOE IS
3TOrO

BBoanble 3ameuanus. B ycraHoBKax U cucTeMax JJisi KOHBEPCUH ypaHa MOKET
OCYIIECTBISATHCA OJHO UM HECKOJIBKO MPEBPAIICHUM U3 OJTHOTO XUMHUYECKOTO COCTUHEHUSI
ypaHa B Apyroe, BKJII04asi KOHBEPCUIO KOHIIEHTPATOB ypaHoBoil py bl B UO3, KOHBEPCHUIO
UOs3 B UO2, kouBepcuto okucios ypana B UF4, UFe mim UCL4, konBepcuro UF4 B UFé,
kouBepcuio UF6 B UF4, konBepcuto UF4 B MeTarinyeckuit ypaH U KOHBEPCHIO (GTOPHIOB
ypana B UO2. MHorue kiitoueBble KOMIIOHEHTHI 000pYI0BaHUS YCTAHOBOK JIJIsl KOHBEPCUU
ypaHa XapaKTEPHBI JIs HEKOTOPBIX CEKTOPOB XMMHUECKOH 00padaThiBaroIien
MPOMBIIIIICHHOCTH. Hampumep, BUBI 000pyA0BaHus, UCTIOIB3yEMOT0 B 3THX MPOIEccax,
MOTYT BKJIFOYATh T€YH, KAPyCEIbHBIC MI€YH, PEAKTOPHI C IICEBA00KIHKECHHBIM CIIOEM
KaTaJan3aTopa, >KapoBble peaKTOPHbIE OAIIHU, KHUIAKOCTHbIE HEHTPUDPYTH, TUCTUIUISILIUOHHBIE
KOJIOHHBI U KUJAKOCTHO-)KUJKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBI. Jlaneko He Bce
KOMITOHEHTHI 000PYI0BaHMs UMEIOTCS B "TOTOBOM BuUe", OONBIIMHCTBO U3 HUX JOJKHBI
OBITH TIOJITOTOBIICHBI COTTIACHO TPEOOBAHMSIM U CHIEIU(UKALIUAM 3aKa34yrKa. B HEKOTOPBIX
city4asix TpeOyeTcsl yYUThIBATh CIEIUaIbHbIC MPOEKTHBIE M KOHCTPYKTOPCKHE OCOOCHHOCTH
JUTSI 3aIUTHI OT arPECCUBHBIX CBOMCTB HEKOTOPHIX M3 00pabaThIBAEMBIX XUMHUYECKUX
BemtectB (HF, F2, CIF3 u ¢ropuns! ypana), a Takxke BOIPOCHI siiepHON KpUTHUHOCTH. Bo
BCEX MpoIleccax KOHBEPCUHU ypaHa KOMIIOHEHTHI 000pY10BaHUS, KOTOPHIE OTAEIBHO
CHEIHabHO He Pa3padOTaHbl UK HE MOATOTOBJICHBI AJI1 KOHBEPCHH ypaHa, MOTYT ObITh
00BETMHEHBI B CUCTEMBI, KOTOPBIE CIIEIUAILHO pa3paboTaHbl WIIH MTOATOTOBIICHBI IS
WCIIOJIb30BaHUS B IIEJIIX KOHBEPCUHU ypaHa.

2.7.1.1. CrnenuanbHO pa3paboTaHHbIE WM MTOATOTOBIEHHBIE 8419 89 989 0
CUCTEMBI /11 KOHBEPCUU KOHLIEHTPAaTOB YPaHOBOM
pyast B UO3
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[TosicuurensHOe 3aMeuanue. KonBepcus KOHLIEHTPAaTOB ypaHoBo# pyasl B UO3 MoxkeT
OCYIIECTBIISATHCS CHayaja MoCPeCTBOM PAaCTBOPEHUS Py/Abl B a30THOM KUCIIOTE U
AKCTPAKIUHU OYHILEHHOr0 reKcarupara ypaHuIMHUTPaTa ¢ IOMOIIIbIO TAKOr0
pacTBopHTEIs, Kak TpuOyTHiadocdar. 3aTeM rekcaruapar ypaHWIIHHATPATa TpeodpasyeTcs
B UO3 11100 mocpecTBOM KOHIIEHTPUPOBAHUS U IEHUTPALIUH, THOO0 TOCPEACTBOM
HEUTpamu3aluu ra3000pa3HbIM aMMHUAKOM JJIs TTOJTyYeHUs ANypaHaTa aMMOHHS C
nocyuenyoomeil puiabTpauen, CymKoi 1 KaablIMHUPOBAHUEM.

2.7.1.2. CrnenimasibHO pa3paOO0TaHHBIE WM ITOJTOTOBJICHHBIC 8419 89989 0
cuctemsl 1 kouBepcun UO3 B UFe

[TosicaurensHoe 3ameuanue. Konsepcust UO3 B UF6 MOXKET OCyIIECTBIATHCS
HenocpeACTBeHHO ¢pTopupoBanueM. /[ npoiecca TpedyeTcs HCTOYHUK ra3000pa3HOro
¢bTopa nim TpexPTOpUCTOro XJaopa.

2.7.1.3. CrnenpasibHO pa3paObOTaHHbBIE WIH ITOJTOTOBJICHHBIC 8419 89989 0
cuctemsl 17 kouBepcun UO3 B UO2

[TosicaurensHoe 3ameuanue. Kousepcus UO3 B UO2 MOXKET OCYIIECTBISITHCS TOCPEICTBOM
BoccTanoBieHUs: UO3 ra3000pa3HbIM KPEKHMHI-aMMHAKOM KJIH BOJOPOJIOM.

2.7.14. CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIC 8419 89 989 0
cuctembl a5 koHBepcun UO2 B UF4

[TosicaurensHoe 3ameuanue. Kousepcus UO2 B UF4 MOXeT 0CyIECTBIASATHCS TOCPEICTBOM
peakuun UO2 ¢ razoobpazubiM ¢propucteiM BogopoaoM (HF) mpu remneparypax 573 - 773
K (300 - 500 °C).

2.7.1.5. CrnenanbHO pa3paboTaHHbIE WK MTOATOTOBICHHBIE 8419 89 989 0
cucrteMsl s kousepenn UF4 B UF6

[TosicaurensHoe 3ameuanue. Kousepcust UF4 B UF6 MoOXkeT ocylIeCTBIASATHCS TOCPEICTBOM
HK30TepMHUUECKOI peakuuu ¢ propom B peakropHoii 6amHe. UF6 koHneHcupyeTcs u3
TFOPSIYMX JIETYYUX I'a30B MMOCPEACTBOM MPOITYCKaHUS MOTOKA T'a3a Yepe3 XOJIOIHYIO
JOBYIIKY, oxJaxaeHHyo 10 263 K (-10 °C). s nporecca TpeOyeTcss HCTOYHHUK
razoo0pasHoro ¢ropa.

2.7.1.6. CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIE 8419 89 989 0
cucteMsl s KouBepenn UF4 B MeTayumueckuil ypas

[HosicaurensHoe 3ameuanue. Konsepcust UF4 B MeTaminueckuil ypaH ocyniecTBIsI€TCS
IIOCPEACTBOM €r0 BOCCTAHOBJIEHHSI MarHUeM (KpYyIHbIE MAPTUH) WIN KaJIbLIUEM (MaJible
naptun). Peakius ocyiiecTBisieTcs Ipu TeMIiepaTypax Bblllle TOUKU IUIABJICHUS ypaHa
(1403 K (1130 °C).

2.7.1.7. CrnenanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE 8419 89 989 0
cuctemsbl aist koueepcun UFe B UO2

[TosicaurensHoe 3ameuanue. Kousepcus UF6 B UO2 MOXeET OCYLIECTBISATHCS TOCPEICTBOM
OJIHOTO 13 Tpex npoueccos. B nepsom npouecce UF6 BoccTaHaBIMBAETCA U TUAPOIIU3YETCS
B UO2 ¢ ucnons3zoBanuem Bojopoa u napa. Bo sropom nponecce UF6 ruaponusyercs
pacTBOPEHUEM B BOJIE, ISl OCAXKACHUS IUypaHaTa aMMOHMsI J0OABIIE€TCSl aMMHaK, a
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auypasaT BocctanaBiauBaercs B UO2 Bonoposom nipu temmneparype 1093 K (820 °C). [pu
TpeTbeM mporecce razoodpasusie UFe, CO2 u NH3 cmemmBaroTcs B BoJie, Ocaxjias
ypaHuiIkapOOHAaT aMMOHHA. Y paHHIKapOOHAT aMMOHHSI CMEIINBACTCS C TTAPOM U
BOAOpOJOM IipH Temrieparypax 773 - 873 K (500 - 600 °C) nnst npousBoactsa UO2.

Konsepcust UF6 B UO2 yacTo oCyecTBIsIETCs HA IEPBOM CTYIIEHU YCTAaHOBKH 110
U3TOTOBJIEHUIO TOIUIMBA.

2.7.1.8. CrennanbHO pa3pabOTaHHBIE WU MOATOTOBIEHHBIE 8419 89 989 0
cucremsl 111 kousepeuu UFe6 B UF4

[TosicaurensHoe 3ameuanue. Konsepcust UF6 B UF4 MOXkeT ocyeCTBIAATHCSA TOCPEICTBOM
BOCCTAHOBJIEHUS BOJIOPOJIOM.

2.7.1.9. CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE 8419 89989 0
cuctemsl 1151 kouBepcun UO2 B UCl4

[Mosicaurenshoe 3ameuanue. Konsepcus UO2 B UCIl4 MOKeT OCYIIECTBIATHCS MOCPEIACTBOM
OJIHOTO U3 JIBYX IpolueccoB. B mepBom npouecce UO2 B3aUMOAEHCTBYET C TETPAXIOPUIOM

yriepoaa (CCl4) mpu Temneparype npubausurensao 673 K (400 °C). Bo BTropoM mporiecce
UO2 B3zaumozeiictByet npu Temieparype npubiausurenasto 973 K (700 °C) B npucyTcTBUM
Caku, MOHOKCHJIA yriiepoJa 1 xjopa it npousBojctea UCl4.

2.7.2. Y CcTaHOBKM /1711 KOHBEPCHUM TUTYTOHUS U 8419 89989 0
o0opyI0BaHue, crieluaibHO pa3paboTaHHOE UITU
MOATOTOBJIIEHHOE ISl 3TOT'0

BBoaneie 3amevanus. B yctaHoBKax v cucTeMax Jjisi KOHBEPCUU ILTyTOHUS MOYKET
OCYLLIECTBIISATHCA OAHO UM HECKOJIBKO MPEBPAILCHHM ITyTOHHS U3 OTHOI'O XUMUYECKOTO
COEIMHEHMS B APYroe, BKIII0Yasi KOHBEPCHUIO HUTpaTa rryToHus B PuO2, kousepcuto PuO2 B
PuF4, xonBepcuro PuF4 B MeTaiin4ecKkuil IUTyTOHUM. Y CTAHOBKH JUIs1 KOHBEPCUU TUTYTOHUS
OOBIYHO ACCOIMHUPYIOTCS C YCTPONCTBAMH I10 BBIJICIICHHUIO LTy TOHUS, HO JIOJDKHBI TAKXKe
ACCOIIMUPOBATHCS M C YCTPOUCTBAMHU TI0 MPOU3BOJICTBY TUTYTOHUEBOTO TOTUIMBAa. MHOTHE
KJIFOUYEBBIE KOMIIOHEHTHI 000PYI0OBaHUS YCTAHOBOK JIJISI KOHBEPCHH LTy TOHUSI XapaKTEePHBI
JUTSL HEKOTOPBIX CEKTOPOB XUMUYECKoW oOpabaThiBaroIei mpoMelieHHocTH. Hanpumep,
BUJIBI 000PYIOBaHUS, UCTIONB3YEMOTO B ATUX MPOIIECCaX, MOTYT BKJIFOYATh MIEUH,
KapycebHBIC €YU, PEAKTOPHI C MICEBA00KUKEHHBIM CIIOEM, TNIAMEHHBIE PEAKTOPHbBIC
OaIHu, )KUAKOCTHBIC ICHTPU(PYTH, TUCTHLUISITUOHHBIC KOJIOHHBI M KUIKOCTHO-KUIKOCTHBIE
AKCTPAKIIMOHHBIC KOJOHHBI, @ TAKXKE TOPSYNE KaMEpPhI, TepYaTOUHbIC OOKCHI 1
MaHHUITYJISTOPHI. Jajmeko He Bce KOMIIOHEHTHI UMEIOTCS B "TOTOBOM BH/IE", OOJBIIIMHCTBO U3
HUX JTOJIKHBI OBITH TIOJTOTOBIIEHBI COTTIACHO TPEOOBAHMSIM U CHIEIU(PUKALIMAM 3aKa3YHKa.
Oco0oe BHUMaHUE TIPU MTPOSKTUPOBAHHUHU CIIEIYET YACNSAThH CIeIMaTbHBIM BOIIPOCaM
paarauoOHHON U TOKCHYHOM 0€30MacHOCTH, a TAaKXkKe BOIIPOCaM, CBSI3aHHBIM C
KPUTUYHOCTHIO. B HEKOTOPBIX Cityuasix TpeOyeTCsl yUUTHIBATh CIEIUAIbHbIE MPOSKTHHIE U
KOHCTPYKTOPCKHE OCOOECHHOCTH JIJISl 3aIIUTHI OT arPeCCUBHBIX CBOMCTB HEKOTOPHIX U3
oOpabaTeiBaeMbIX XUMHUYECKUX BeniecTB (Hanpumep, HF). Bo Bcex nponieccax kouBepcuun
TUTYTOHMSI KOMIIOHEHTHI 000pY1I0BaHUS, KOTOPhIE CTIeUaIbHO HE pa3paboTaHbl WA HE
MIOAITOTOBJICHBI 1711 KOHBEPCUU TUTYTOHHS, MOTYT OBITh OOBEMHEHBI B CHCTEMBI, KOTOPHIE
CHEIHMaIbHO pa3paboTaHbl WK MTOATOTOBICHBI JIJIsl CTIOIH30BAHUS B IIEJITX KOHBEPCUU

LTy TOHUS.
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2.7.2.1. CrnenanbHO pa3paboTaHHbIE WM MTOATOTOBICHHBIE 8419 89 989 0
CHCTEMBI JJIsl KOHBEPCUU HUTPATa TUTyTOHHSI B OKCHT

[TosicautensHOe 3ameuanue. OCHOBHBIC OTEPAIUH, BXOASAIIUE B 3TOT MPOIIECC: XPaHEHUE U
KOPPEKTUPOBKA UCXOJTHOTO TEXHOJIOTUYECKOTO MaTepHalia, OCaXKICHUE U pa3eieHe
TBEPAOH U KUJKOH (a3bl, IPOKaIUBAaHUE, 0OpAIIEHUE C IPOAYKTOM, BEHTUIISALUS,
oOpalieHre ¢ 0TX0JaMH U yIipaBiieHne nporeccoMm. CHCTEMBI, TpUMEHsIeMBIE B ITpoIiecce,
SIBJISIFOTCS CIICIIMATTEHO TIPUCTIOCOOJICHHBIMU TaKHUM 00pa3oM, 4TOOBI N30€KaTh KPUTUUYHOCTH
Y paJHaluoHHBIX 3()(HEKTOB, a TAKKE CBECTH K MUHUMYMY OMAaCHOCTH, CBSI3aHHBIC C
TOKCUYHOCTHI0. Ha OOJIBITMHCTBE YCTAaHOBOK IO MEpepadOTKE 3TOT MPOLIECC BKIIOYALT
KOHBEPCHIO HUTPATA ILIyTOHUS B JUOKCHUJ IIIyTOHUA. B Ipyrux ciyyasix mpoueccsl MOryT
BKJIIOYATh OCAKACHHUEC OKCaJlaTa IJIYTOHHWA WU IIEPOKCHU A TIITYTOHU .

2.7.2.2. CrnenuanbHO pa3paboTaHHbIE WM MTOATOTOBIEHHBIE 8419 89 989 0
CUCTEMBI JJIs1 IPOU3BOACTBA METAININYECKOTO
IUTY TOHUS

[TosicHutensHOE 3aMeuaHue. DTOT MpOoIlecc OOBIYHO BKITIOYAeT (PTOPUPOBAHKE TUOKCHIA
TUTYTOHHMSI, Yallle BCEro C MPUMEHEHHUEM BBICOKOAKTUBHOTO (PTOPUCTOTO BOIOPO/IA, C IETBIO
noJry4eHus (GTopua ITyTOHHS, KOTOPBIA BITOCIEICTBUN BOCCTAHABIMBAETCS C TOMOIIBIO
METANIMYECKOTI'O KaJIbIIUA BBICOKOM YHCTOTBI A0 IOJYUCHUA MCTAJUIMYCCKOI'O INIYTOHUA U
¢dbTopuaa kanpLus B Bue nuiaka. OCHOBHBIE ONepalluy, BXOASIINE B 3TOT MPOIiece:
¢dbTopupoBanue (Hanpumep, ¢ MpUMEHEHUEM 000PYI0BaHUsI, COIePIKAILEro OJIaropoHbIe
METaJLIBI WM 3aIIUIICHHOTO TOKPHITHEM U3 HUX), BOCCTAHOBIICHHE MeTaslia (Hampumep, ¢
MIPUMEHEHHEM KepaMUYECKHX THUTJICH ), BOCCTAHOBJICHHE IJIaKka, 0OpalleHne C MPOIyKTOM,
BCHTUJIAIIUA, 06pameHHe C OTXOJaMU 1 YIIPABJICHUC ITPOLCCCOM. CI/ICTeMI)I, MMPUMCHSACMBIC B
MPOIIeCCe, SBISIFOTCS CIIEUATBHO MPHUCTIOCOOJICHHBIMU TaKHUM 00pa3oM, 4TOObI N30€KaTh
KPUTHYHOCTH U paIMalliOHHBIX 3(()EKTOB, a TaKKe CBECTH K MUHUMYMY OIMACHOCTH,
CBSI3aHHBIE C TOKCUYHOCTBIO. B Ipyrux cioyyasx npoiecchl MOTYT BKJIIOYATh (PTOpUpOBaHHe
oKcajaTa IUIyTOHHS WIH NEPOKCU/IA TUTyTOHUS, 32 KOTOPBIM CJI€Ay€eT BOCCTaHOBJICHUE
MeTasa.

2.8. TCXHOJ'IOI‘I/II/I, CBA3aHHBIC CO BCCEMHU BKIIFOYCHHBIMU B
pasaci 2 HACTOAIICTO CIIMCKa IIPpEAMCTaMA

2.9. [IporpammMHoOe obOecrieueHre, CBI3aHHOE CO BCEMH
BKJIFOUEHHBIMH B pa3fiell 2 HaCTOSIIEro CIUCKa
npeaMeTaMu

<*> CM. npUMeYaHus K HaCTOALIEMY CIIUCKY.
IIpumeuanus:

1. TlpuHAIEKHOCTh KOHKPETHOTO TOBAapa WIM TEXHOJOTHU K TOBapaM W TEXHOJOTHSM,
MOJIISKAIUM IKCIIOPTHOMY KOHTPOJIIO, ONPEICSIISIETCS COOTBETCTBHEM TEXHHUYECKHX XapaKTCPHUCTHUK
A9TOTO TOBapa WM OTOM TEXHOJOTUM TEXHUYECKOMY OIMCAaHWI0, TpHBEACHHOMY B Tpade
"Haumenosauue" HACTOSIIETO CITUCKA. Kongl eIUHOMI ToBapHol HOMEHKJIATYDHI
BHEITHEOKOHOMUYECKON AesTensHocTH EBpasuiickoro skoHomuyeckoro corosa (koxq TH BOJ] EADC),
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NMPUBCACHHBIC B HACTOAMIEM CIIUCKE, HOCAT CHpaBOqHLIﬁ XapaKkTep.

2. Hepenaqa mporpaMMHOTO O6CCHC‘-I€HI/I${, CIICIUaJIbHO pa3pa60TaHHOro NI IIOATOTOBJICHHOI'O
JJIA pa3pa60TKH, IMPOU3BOACTBA UJIKM UCIIOJIB30BaHUSA JIF000T0 npeaMeTa B HaCTOAIICM CIIMCKE, B Takoi
K€ CTCIICHU MNOMJIC)KUT OSKCIIOPTHOMY KOHTPOJIO, KAaK MW CaM O3OTOT MNpPEAMCT. I[J'If[ nepeaadun
IporpaMMHOIO obecrieueHus IPUMCEHATIOTCA TAKHUE )K€ IPHUHIMIIBI, KaK U IJId Iepe€aadyu TCXHOJIOTUH.

3. TepMI/IHBI, HCIIOJIB3YEMBIC B HACTOALIEM CITMCKE, O3HAYAKOT CICOYIOIICC:

"B 0OIIECTBEHHOM JOCTOSIHUH'' - TEXHOJIOTHS MM TIPOrpaMMHOE oOecriedeHue, MpeaoCcTaBiIseMble
0e3 orpaHMuYeHH Ha WX JalbHEHIee pacHpocTpaHeHUe (OrpaHUYCHMs, CBS3aHHBIE C ABTOPCKUMH
InmpaBaMu, HC HCKIIIOYAKOT TCXHOJIOTHIO WM HPOTpaMMHOC obecrieueHre u3 paspdaaa HaAXOOAIIHUXCA B
OOIIECTBEHHOM JOCTOSIHUN);

"MpyTHe 3JIEMEHTHI" - BCE 3JIEMEHTHI, 32 UCKIIOUYEHHEM BOJOPO/Ia, ypaHa U TTyTOHHUS;

"ucnosp30BaHue" - SKCIUTyaTallysl, yCTAaHOBKA (BKJIOYasi YCTAHOBKY Ha IIOLIAJIKE), TEXHUYECKOE
oOciy»xuBaHue (IIPOBEPKa), TEKYIUI PEMOHT, KallUTAIbHBINA PEMOHT UJIH MOJEPHU3AIINS;

"MUKporporpamMmmMa’ -  TOCIEIOBAaTEIbHOCTh  3JEMEHTApHBIX KOMAaHJ, XpaHSIIUXCA Ha
CIIELIMAJIBHOM  3alIOMUHAIOIIEM YCTPOMCTBE, MCIOJHEHUE KOTOPBIX HWHULIMUPYETCS 3aIlyCKarollei
KOMaH/I0M, BBEJICHHON B PETUCTP KOMAH/;

"mporpamma’ - mociea0BaTEILHOCTh KOMaH JJIsl OCYILIECTBJICHUS MPOIECca, MPEICTaBICHHAS B
Takol (opMe, YTO OHAa MOXKET OBbITh BBINOJHEHA DSJCKTPOHHBIM KOMITBIOTEPOM WM MOXET OBITh
MpeBpaleHa B Takyto Gopmy;

"mporpaMMHOe oOecriedeHue" - HaOOp M3 OJHOW MJIM HECKOJBKUX MPOTPaMM WM
MUKPOIPOTPaMM, CIEIHAIBHO pa3padOTaHHBIX MM MOATOTOBJICHHBIX JJIS Pa3pabdOTKH, MPOU3BOJICTBA
WIA WCIOJIB30BAaHUS JIOOOTO TpeaMeTa, BKIIOYEHHOTO B HACTOSIIUEN CIHCOK, 3a(MKCHPOBAHHBIX HA
KaKOM-JIH00 0CsI3a€MOM HOCHUTEIIE;

"l'IpOPISBOI[CTBO" - BCC TIIPOU3BOJACTBCHHBLIC OTallbl, TaKHE, KaK COOPYXCHHC, TCXHOJIOIusa
MMPpOU3BOACTBA, H3TOTOBJIICHUC, MWHTCTPUPOBAHNUC, MOHTAX (c60p1<a), KOHTpPOJIb, HUCIIbITAHU,
MCPOIIPUATHA 110 00eCIIeYeHHIO Ka4deCTBa,

"pa3paboTka" - Bce CTaguM OO0 TPOU3BOACTBA, TaKWe, KaK IPOEKTHPOBAHUE, IPOCKTHHIC
UCCIIEIOBaHMs, aHaJIU3 IPOEKTHBIX BAapHAHTOB, BBIPAOOTKAa KOHLEMIMM MPOEKTHpPOBaHUs, cOOpKa U
HUCIIBITAHUC TIPOTOTHUIIOB (OHI)ITHI)IX o6pa3u013), CXEMbI OIIBITHOT'O MPOU3BOJACTBA, TCXHHUYCCKAA
JTOKYyMEHTAIWsI, MTPOIECC PEeaNn3alliy MPOCKTHBIX JAaHHBIX B M3JENIUE, CTPYKTYpHOE MPOESKTHPOBAHUE,
KOMIUIEKCHOE TIPOSKTHPOBaHHEe, KOMIIOHOBOYHASI CXEMA;

"TexHu4eckass Tmomous" - o0ydeHHe, MEpONpUSATHS IO TMOBBIIICHUIO KBaJlH(UKaLuy,
MpaKTUYecKas MOAr0TOBKA Ka/IPOB, MPeJoCTaBIeHUe pabouelt nHPOpMaLuu, KOHCYIbTATUBHBIEC YCIYTH.
Taxas moMoI1b MOKET BKJIIOUaTh B ce0d nepenady "TeXHUUYEeCKUX JaHHbIX'";

"TeXHUYECKUEe JaHHble" - YepTeKW WM UX KOMHM, CXEMBl, TUarpaMMbl, MoAelu, (HOpMybl,
TEXHUYECKHE MPOEKThl U ClelU(pUKALNY, CIPABOYHbIE MaTepUallbl, pyKOBOJACTBA U MHCTPYKLHU. DTU
JaHHbIE MOTYT OBbITh MPEACTaBICHBI (3a(UKCUPOBaHbI) HA OYMa)KHBIX HOCHTENSX WIN 3a(UKCUPOBAHbI
Ha JIOOBIX JAPYTHMX MaTepHabHBIX HOCHTEISAX JHOO pa3MelleHbl B YAAJICHHBIX (pachpeaeseHHbIX)
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yCTpOMCTBaxX XpaHeHUs! MH(opMaIuu;

"TexHoJyorus" - cnenuaigbHas MH(opMalus, kotopas Tpedyercs A pa3pabdOoTKu, MPOU3BOJICTBA
WIN UCTIONIb30BaHMS JTIF000T0 MpeMeTa, BKIIFOYCHHOTO B HACTOSIIUMN CIHCOK. DTa HH()OPMAIUS MOKET
neperaBaThesl B BUAE "TEXHUUECKON oMo' uiM "TeXHu4eckux JaHHbIX". OnpeneneHre TeEXHOIOTUN
HE pacHpoOCTpaHsSETCs Ha TEXHOJIOTHIO, HaXOSIIyIoCs B  OOIIECTBEHHOM JOCTOSIHMM, WU
(GyHIaMEeHTaJIbHbIE Hay4YHbIE HMCCIIEOBAaHUS, a TaKkKe Ha MH(OpMAIMI0, MUHUMAILHO HEOOXOIUMYIO
111 opopMIIeHHSI TATEHTHOM 3asBKHU;

"(yHIaMeHTaNbHbIe HayYHbIE UCCIeIOBaHUA" - SKCIICPUMEHTAIbHbBIE UM TEOPETHUECKUE paboTHl,
BEIyIIHECs, TJIaBHBIM OOpa3oM, C IEJbI0 IOJIyYEeHUS HOBBIX 3HAHUN 00 OCHOBOIOJAraOIINX
MPUHIUIAX SBICHUH M HaOMOnaeMbIX (pakTax, He HANpaBJICHHBIC B MEPBYIO OYEpeh Ha JTOCTHIKCHUE
KOHKPETHON MTPaKTUYECKON LEIU WIH PEIICHUE KOHKPETHOM 3aauH.
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