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YTBEPXJIEH
noctaHosyieHueM [IpaBurenscTBa

Poccuiickoii ®enepanuu
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CINCOK

SIICPHBIX MaTE€pPHAJIOB, 060[)YI[OBaHI/ISI, criennnuaJabHbBIX

HEAACPHDBIX MATEPHUAJIOB H COOTBCTCTBYIOIIINX TeXHOHOFHﬁ,

MoAMAJAK0IIUX MO/ IKCIOPTHBIIA KOHTPOJIb

* KOH
Ne mynkra Haumenosanue TH BDJ1 EAD c*
Paznen 1. SAnepHbie MaTepuanbl
I.1. Hcxonubiii Matepuan
sl VYpaH ¢ cogepkaHueM U30TONOB B TOM OTHOLUEHUH, 2844 10
B KAKOM OHM HaXOZSTCs B IPUPOAHOM ypaHe, B BUIE
MeTaJlla, CIulaBa, XUMUYECKOr0 COEANHEHUS NN
KOHLIEHTpaTa
1.1.2. VYpaHn, o0eqHeHHbIi H30TONOM 235 B BHIE METalIa, 284430110 0;
CILIaBa, XUMUYECKOI0 COEIMHEHNs WU KOHLIEHTpaTa 284430190 0
1.1.3. Topwuii B BuAe MeTasia, crjiaBa, XMuMHUYECKOTrO 2844 30 510 0;
COENVHEHMs WU KOHLIEHTpaTa 2844 30 610 0;
2844 30 690 0
L2 CrneunanbHbIN pacUIETUISIOMUN MaTepual
1.2.1. [TnyTonmii-239 2844 20990 0
1.2.2. VYpan-233 2844 43 000 O
1.2.3. VYpan, oboramieHnabIi n3otornom 235 wmm 233 2844 20 350 0O;

Onpenenenue

TepmuH "ypaH, oboraiieHHbIi n30TonoM 235 mim
233", o3HauaeT ypaH, coaeprkauuii usoron 235 nnu
233, unu TOT U APYroil BMECTE B TAKOM KOJIMYECTBE,
4TOOBI OTHOIIEHHE CYMMBbI 3THX U30TOINOB K U30TOITY
238 6bL10 OOJIBIIIE OTHOLIEHUS n30TOoNna 235

K n30tony 238 B IPUPOJHOM ypaHe

2844 43 000 O
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1.2.4. JIroOoii MaTepual, conepikauiuii OQHO UM HECKOIBKO 2844 20;
BEIECTB, YKa3aHHBIX B MyHKTax 1.2.1 - 1.2.3 B BUne 2844 20 350 0;
MeTaJljia, CIijlaBa, XMMHUYeCKOTrO COEqUHEHMS, 2844 20990 0;
KOHILIEHTPATa, CBEXKETO MJIN OTPaOOTaBILEro 2844 43 000 0;
PEaKTOPHOIrO TOILJIMBA 2844 50 000 0;
8401 30 000 0
1.2.5. TexHONOrNK, CBSI3aHHBIE CO BCEMH BKJIFOYEHHBIMU

B pa3aci 1 HacTosiIero crucka Mar€puajiamMu

1.2.6. [IporpammHOe obecriedenne, CBA3aHHOE CO BCEMHU
BKJIFOUEHHBIMU B pa3acii 1 HaCTOAIIETO CIIMCKa
MarepHuagamMu

IIpumeuanue. DKCIOPTHBIN KOHTPOJIb IITYTOHMSI C M30TOMHON KOHLIEHTpaLKel IyToHus-238
cBbilIe 80 MPOLIEHTOB OCYLIECTBIISIETCS B COOTBETCTBUU CO CIIMCKOM 000PYIOBaHUS U
MaTepPUAJIOB ABOMHOIO HA3HAYEHUs U COOTBETCTBYIOLINX TEXHOJIOIUI, IPUMEHSIEMBIX B
SIEPHBIX LIEJAX, B OTHOLIEHUHN KOTOPBIX OCYLIECTBIISAETCS] SKCIIOPTHBIN KOHTPOJIb.

L3, Hyxnnnbt

1.3.1. Hentynrnii-237, a Takke 0001 MaTtepua 2844 43 000 O
VI YCTPOMCTBO, €ro comepkaliee

1.3.2. Awmepunuii-241, a Takxe 0001 MaTepua 2844 43 000 O
WM YCTPONCTBO, €r0 cozeprKalnee

1.3.3. Awmepunnii-243, a Takke 000l Marepua 2844 43 000 0
WJIN YCTPOWCTBO, €r0 comepKaliee

1.34. Kanudopunii-252, a Taxxe 1000it MaTepuan 2844 43 000 0
WJIA YCTPOMWCTBO, €r0 coneprkaliee

[Ipumeuanue. DKCIIOPTHOMY KOHTPOJIIO HE MOIJIeKaT HyKJIUAbl, MaTepuabl U yCTPOICTBA,
UX COAEprKalue, ykazaHHble B MyHKTax 1.3.1 - 1.3.4, ¢ akTUBHOCTBIO, HE OANANAOLIEN O]

neiicteue [IpaBmt 6€30MacHOCTH NPU TPAHCTIOPTUPOBAHUY PAAHOAKTUBHBIX MAaTEPUAIOB
(HIT-053-16)

Paznen 2. O6opynoBaHye U HesTIEpHbIE MaTEePHAIIbI

2.1. SlnepHble peakTOPBI U CHEIUANIBHO pa3paboTaHHbIE
WJIA TIOITOTOBJICHHBIE O0OPYIOBaHUE U COCTABHBIE
YaCTH JJIs1 HUX

BBogHoe 3ameuanne. Pa3nuynble snepHbIe peakTOPhl MOTYT KJIacCU(UIIUPOBATHCS B
3aBHCHUMOCTH OT MCIIOJIb3yE€MOT0 3aMeIITUTENs (Harpumep, rpadur, Tspkenas Boga, OObIdHast
BOJIA, & TAK)KE OTCYTCTBHE 3aMEINTENIS), SHEPTUHU CIIEKTPAa HEHTPOHOB B HEM (HAaIpUMep,
TEIUIOBBIX, OBICTPBIX), CIIOJIB3YEMOT0 BH/IA TEIJIOHOCUTENS (HAIIPUMeEp, BOJA, KUIKHE
MeTaJlIbl, PACIUIABJIEHHBIE COJIM, Ta3bl), UX HA3HAYEHHs WM TUIMA (Harpumep,
SHEepPreTU4ecKre PeakToOphl, HCCIEN0OBATENbCKIE PEAKTOPHI, NCIIBITATEbHbBIE PEAKTOPHI).
IIpennonaraercsi, 4To BCe YKa3aHHBIE TUIIbI SIEPHBIX PEAKTOPOB SIBJISIIOTCS MIPEIMETOM
peryJIMpoOBaHuUs 3TOTO IMyHKTA U BCEX €ro MOAMYHKTOB, Iie 3T0 npuMeHuMo. 1o myHkry 2.1
HE IOJIIe’KaT HIKCIIOPTHOMY KOHTPOJIIO TEPMOsIIEPHbIE PEAKTOPBI.
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2.1.1. KoMiexTHbIe iiepHbIe peaKTOpPBL. 8401 10 000 0

SnepHble peakTophbl, CIIOCOOHBIE pabOTaTh B peXUMe
KOHTPOJIUPYEMON CaMOMNOAAEPKUBAIOLIENCS LIETTHOMN
peakLuu neJeHus

[TosicautenbHOe 3ameuanue. SlnepHblil peakTop B OCHOBHOM BKJIFOUAET Y3JIbI, HAXOASIIHNECs
BHYTPU PEAKTOPHOTO KOPITyCa MJIM HEMTOCPENCTBEHHO MPUAaHHBIE eMy, 000pyIOBaHHE,
KOTOPO€ KOHTPOJIUPYET YPOBEHb MOIIHOCTU B AKTUBHOW 30HE, U UX YaCTH, KOTOPbIE
OOBIYHO COZIePIKAT TETUIOHOCUTENb TIEPBOIO KOHTYpPa PEAKTOPa, BCTYMAIOT C HUM

B HEMOCPECTBEHHBIN KOHTAKT WU PETyJIUPYIOT €ro.

2.12. Kopnyca simepHbIX peakTopoB. 8401 40 000 O
CriermanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
METaJUIMYECKHe KOPITyCa UM OCHOBHBIE YaCTH
3aBOJICKOrO U3rOTOBJICHUs IJIs1 pa3MELIEHUs] B HUX
AKTUBHOM 30HBI IIEPHBIX PEAKTOPOB, KAK OHU
onpenesneHsl B MyHKTe 2.1.1, 1 BHyTpeHHUX 4yacTeit
PEeaKkToOpOB, KaKk OHU ONpPEAENEeHbI B MyHKTE 2.1.8

IlosicaurensHoe 3amedanue. IlynkTom 2.1.2 0XBaThIBaIOTCS KOPITyCa sIAEPHBIX PEaKTOPOB,
BKJIFOYAOIIME KOPITYC PEAKTOPa U KAJIAHAPBI, HE3aBUCUMO OT HOMUHAJIBbHOIO 3HAYEHUs
nasneHus1. Kpbllika kopryca peakropa 0XBaTbIBA€TCsl MyHKTOM 2.1.2 kak OCHOBHAas 4aCTh
KOPITyCa PEaKTopa 3aBOACKOrO U3TOTOBJIEHUS.

2.1.3. MamuHsl 1151 3arpy3Ky U BBIFPY3KHU TOILIABA 8426 19 000 0,
SIAEPHBIX PEAKTOPOB. 8426 99 000 0
CrneunanpHO pa3paOOTaHHOE WU MTOATOTOBJIEHHOE
MaHUITyJIITOPHOE 00OPYIOBaHUE IIs 3aTPy3KU HIIH
U3BJIEUEHUS TOIUIMBA U3 AIEPHBIX PEAKTOPOB,

KaK OHU ompezeseHsl B myHkTe 2.1.1

IlosicaurenbHOE 3aMeuanre. MammHel, onpeneseHHble B MyHKTe 2. 1.3, ucrnonb3yroTes, Koraa
peaKkTop HaXOOUTCS MOJ HATPY3KOM, MIIM 00JIaAat0T TEXHUYECKUMU BO3MOXKHOCTSIMU JIJIsI
TOYHOT'O NMO3ULMOHNPOBAHUS WM OPUEHTUPOBAHUS, TO3BOJIAIOLIMMHU IPOBOAUTH HA
OCTaHOBJICHHOM PEaKTOpe CIIOKHBIE pabOTHI MO Neperpy3Ke TOIUINBA, MPU KOTOPBIX

OOBIYHO HEBO3MOJKHBI HETIOCPEACTBEHHOE HAOJFOIEHUE UM MTPSIMOI TOCTYIT K TOTUIHBY.

2.14. VYnpasisromuye CTepKHU sIePHbIX pEaKTOPOB 8401 40 000 0
1 00opyioBaHME.
CriermanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
CTEp>KHU, ONOPHBIE UJIM MTOIBECHbIE KOHCTPYKIIUU
IUTsl HUX, TIPUBOZBI MJTM HATIPABIISIOIINE TPYOBI AJIs
CTEepIKHEll, UCIIONIb3yeMble I YIPaBIEHUS
MPOLIECCOM JEJIEHNs B SIIEPHBIX PEAKTOPax,
KaK OHM OIpeaesieHbl B myHkTe 2.1.1

2.1.5. TpyOrI BEICOKOTO HaBJIEHUS IS SOEPHBIX PEAKTOPOB. 7304,
CrieunanpHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE 7507 12 000 O;
TPYOBI U1 pa3MeleHIs] B HUX TOIIMBHBIX 7608 20;
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3JIEMEHTOB U TEIJIOHOCUTENS IIEPBOr0 KOHTYpa 8109 91 000 0,
B SIIEPHBIX PEAKTOPAX, KAK OHU ONPEEJICHBI 8109 99 000 0;
B mmyHKkTe 2.1.1 8401 40 000 0

[TosicHuTenbHOE 3aMeuanue. Y Ka3aHHbIE B MyHKTe 2.1.5 TpyObl BBICOKOTO AaBJIEHUsI
SIBJISTFOTCSI YaCThIO KaHAJIOB JJIsl TOTIJIMBA U MPEIHA3HAYEHBI i paOOThI TP BHICOKUX
IAaBJICHUsIX, MHOT 1A npesbiaronux 5 Mlla.

2.1.6. O0601049KH SIEPHOTO TOTLIHMBA. 8109 91 000 0;
CrennaabHO pa3paOOTaHHbIE WU TOATOTOBJIEHHBIE 8109 99 000 0
TpyOBI U3 METAJUINYECKOTO LIMPKOHUS UK
LUPKOHHMEBBIX CIUIaBOB (WK COOpKU TPYO) 1ist
UCTIOJIb30BAHUSI B KAYECTBE TOIUTUBHBIX 000JIOUEK B
SIIEPHBIX PEAKTOPax, Kak OHH OMpeesieHbI B
nyHkTe 2.1.1, B komuaectse 10 kr u Gosee

[NosicauTensHOE 3aMedanue. TpyObl N3 MUPKOHUS UK CIUTABOB LIMPKOHUS, MPEIHA3HAYEHHBIE
IUIS1 UCTIOJIb30BAHMS B SIAEPHBIX PEAKTOPAX B KAYECTBE TOIUIMBHBIX 000JI0YEK, COCTOAT U3
LIUPKOHMS, M B HUX OTHOIIEHHE IO BeCy raHUs K HUPKOHMIO MeHbIne yeM 1:500.

JUnist IMPKOHMUEBBIX TPYO BBICOKOTO ABJIECHUS IPUMEHSIETCS] MyHKT 2.1.5,

s TpyO KaynaHzapa npuMeHsieTcst myHkT 2.1.8.

2.1.7. Hacocs! min nupKynsaTopbl IepBOro KOHTypa 8413 81 000 0
TEIUIOHOCUTEJIS.
CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
HACcOCHI JINOO LUPKYJISATOPHI TSI MOANEPIKAHUS
LUPKYJISILUH TEMJIOHOCUTENS IEPBOrO KOHTYpa
AJEPHBIX PEAKTOPOB, KAK OHU ONPEAEIEHBI B
nyHkte 2.1.1

INosicaurensHOe 3ameuanue. CriennanbHO pa3paboTaHHbIE WM TIOATOTOBJIEHHbBIE HACOCHI
MO0 IUPKYJIATOPHI BKIFOYAIOT HACOCH! I BOJOOXJIAXKIAEMbIX PEaKTOPOB, IUPKYJIATOPBI
ISl TA300XJIAXKIAEMbIX PEaKTOPOB, a TAKIKE SJIEKTPOMATrHUTHBIE U MEXAHUYECKHUE HACOCHI JIJIsI
PEaKTOPOB € )KUAKOMETAJUTMUYECKIM TEIUIOHOCUTENIEM. DTO 000pYIOBaHIE MOXKET BKIIFOYATh
HACOCHI CO CJIOXKHBIMHU CUCTEMaMH YIUIOTHEHUH MO0 CUCTEMaMU MHOTOKPATHBIX
VIUIOTHEHHH [T TPENOTBPALIEHNs] YTEUKH TETUIOHOCUTEJISI TIEPBOr0 KOHTYpa, FepMETHYHbIE
HACOCHI M HACOCHI C CHCTEMaMH MHEPIHAJIbHONW MaCcChl. JTO ONpeesieHre KacaeTcsl HaCOCOB
aTTECTOBAHHBIX IO MEPBOMY KJIACCy KOMIIOHEHTOB B COOTBETCTBHH C moapaszzaeiom NB
rpymmsl I pasnena 111 Konexca AMepukaHckoro odmecTsa nHxeHepoB-MexaHnkos (ASME)
WJIN IPYTHM 3KBUBAJIEHTHBIM CTAaHIAPTOM.

2

2.1.8. BHyTpeHHMe yacTu sinepHBIX PEaAKTOPOB. 8401 40 000 0
CriermmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
BHYTPEHHHE YacCTH JJIs1 UCTIONb30BAHMSI B SIIEPHBIX
peakTopax, Kak OHM OIpeneseHbl B myHkre 2.1.1,
BKJIIOUAIOLINE, HAIIpUMep, MOAAep KUBAIOIINe
KOJIOHHBI aKTHBHOI 30HBI, KaHAJIbI 1151 TOIUINBA,
TpyOBI KaJaHIIpa, TETUIOBbIE SKPAHBI, IEPETOPOAKH,
TPyOHBIE PELIETKH aKTUBHOM 30HBI U IJIACTUHBI

muddys3opa
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Ne myHKTa HaumenoBaHnue TH BOJ1E ADC”

[losicuurenbHOE 3aMeuaHne. BHyTpeHHNE YacTu iIepHBIX PEAKTOPOB SIBJISIFOTCS INIABHBIMU
CTPYKTYPHBIMU 3JIEMEHTAMU BHYTPHU KOPITYCOB PEAKTOPOB U UMEIOT OJTHO WJIK HECKOJIBKO
Ha3HAYEHUI, TAKUX, KaK MMOJAEeP)KKa aKTUBHOMW 30HBI, yAep>kaHue COOPOK TOILINBA,
HarpasJieHUe MMOTOKA TeIJIOHOCUTEIS TIEPBOTO KOHTYpa, obecreueHne paauaioHHON
3aIIUTHI KOPIyca peakTopa U yrpasjieHue 000pya0BaHUEM BHYTPU aKTUBHOM 30HBI.

2.1.9. Teruio0OMEeHHUKH

2.19.1. CriennaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8402 19 900
MaporeHepaTopbl Uk UCIIOIB30BAHUS B TIEPBOM WU
MIPOMEKYTOUYHOM KOHTYPE OXJIAXKIEHUS SIIEPHBIX
PEaKTOpOB, KaK OHU ONpeAeNeHbl B yHKTe 2.1.1

2.19.2. CrienuaapHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8404 20 000 0;
IpyTHe TETUIOOOMEHHUKU IJIsI UCTIOJIb30BaAHUS B 8419 50 000 0;
NIEPBOM KOHTYPE OXJIAXKIEHUS sIAEPHBIX PEAKTOPOB,
KaK OHM OIpeAeseHbl B MyHKTe 2.1.1

INosicaurensHOe 3amevanne. CnennanpHO pa3paboTaHHbIE WK ITOATOTOBJIEHHBIE
NaporeHepaTopsl I Nepefadyu Tera, FeHepUPyeMOro B PeakTope, K MUTATEIbHON BOAE
11l TeHepaLuy rnapa. Y OBICTPBIX PEAKTOPOB, B KOTOPBIX TAK)KE MMEETCS TPOMEKYTOUHBIA
KOHTYp, IapOreHepaTop HaXOAUTCS B MPOMEXKYTOYHOM KOHType. B razooxnaxkgaemom
peaxTope naporeHepaTop MOXKET MCIOJb30BaThCs AJI epeAadn Terjaa K BTOPUIHOMY
ra30BOMy KOHTYpY, IPUBOJAIIEMY B ABIDKEHHE ra3oByo Typouny. [Iynkrom 2.1.9

HE OXBAaTBIBAIOTCS TEMJIOOOMEHHUKHU IJIS TIOAEPKUBAIOIINX CUCTEM PEaKTOpa, TO €CTh
CUCTEM aBapUIHOIO OXJIAXKAECHHs WJIM CUCTEM OTBOJAA OCTATOYHOIO TEIJIOBBIAEICHUS.

2.1.10. JleTexTopel MOTOKA HENTPOHOB. 9030 10 000 0
CrnennanbHO pa3paOOTaHHBIE MIIM MOATOTOBJICHHBIE
JIETEKTOPBI IOTOKA HEUTPOHOB IJIs1 U3MEPEHUs
YPOBHsI IOTOKA HEMTPOHOB BHYTPU aKTUBHOI 30HBI
pPEaKToOpOB, KAK OHM OIpenesieHbl B myHKTe 2.1.1

[MosicnurensHoe 3ameuanue. [Tynkrom 2.1.10 oxBaTbIBaeTCsi 000OPYIOBaHNE, Pa3MEIIAEMOe
KaK BHYTpH, TaK U BHE aKTUBHOI 30HBI, KOTOPOE MPUTOAHO [JIsl U3MEPEHUsI BBICOKUX YPOBHEN
TOTOKOB, 00bI4HO OT 10* HEITPOHOB HAa KB. CAHTUMETP B CEKYHIY WiH OoJee.

K obopynoBanuro, pazmernaeMoMy BHE aKTUBHOI 30HBI, OTHOCUTCST O0OPYIOBaHHE,
pa3MelaeMoe BHE aKTHUBHOM 30HBI PEAKTOPOB, KAK OHU ONpEAENeHbI B MyHKTe 2.1.1,

HO BHYTPHU UX OMOJIOTUYECKOI 3aIUThI.

2.1.11 BHemnue Tennosble 3KpaHbL 7308 90;
CrennanabHO pa3paOOTaHHBIE WU OATOTOBJIEHHBIE 7326 90 980 7;
BHEIIHME TEIUIOBBIE 3KPAHBI AJIS1 NCIIOJIb30BAHUS B 7806 00 800 9;
SINEPHBIX PEAKTOPax, Kak OHU OIPENENICHbI B TyHKTE 8401 40 000 0;
2.1.1, npenHa3Ha4YeHHbIE U1 yMEHBLIEHUS TOTEPU 9620 00 000 9

TeIIa, a TaKxke st o0ecnedyeHst 0e30macHOCTH
KOpITyca 3aIlUTHON 000J0YKH peaKTopa

IlosicaurensHOE 3aMeuaHue. BHeIIHNE TenIoBbIe SKpaHbl, yKa3aHHbIE B MyHKTe 2.1.11,
SIBJISIFOTCS. OCHOBHBIMM CTPYKTYPHBIMU 3JIEMEHTAMU U HAXOIATCS HaJl KOPIIyCOM PEaKTopa,
YMEHBLIAOT IOTEPH TEIUIA U3 PEAKTOpa U CHUIKAIOT TEMIIEPATYPY BHYTPU 3aLUTHON
000JI0UKHU peaxkTopa.
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2.2. HesinepHble MaTepuasl 1151 peaKTOpOB
22.1. Hetitepuil u Tspkenast Boaa. 2845 10 000 0;
Hetitepuii, Tshxenast Boga (OKUCH feirepusi) u irodoe 284590 100 0

Ipyroe COeANHEeHNue neiTepusi, B KOTOPOM
OTHOILIEHNE aTOMOB JIelTepusl K aTOMaM BOAOPOAa
npesbimaet 1:5000, npenHa3HaYeHHBIE 1
WICIIOJIb30BAHUs B AIEPHBIX PEAKTOPAX, KAK OHU
onpenesneHsl B myHkTe 2.1.1

222 SnepHo-uuncThlil rpaduT. 3801
I'padur, umeromuii cTeneHb YHCTOTHI 110 OOPHOMY
SKBUBAJIEHTY BBIIIE 5 MUJUIMOHHBIX JOJEH,
C TUIOTHOCTBIO OoJbIe, yeM 1,5 r Ha KyO. cm,
MpeIHA3HAYEHHBIN JJIs1 UCTIOJIb30BAHUS B SIIEPHBIX
peakTopax, Kak OHM OIpeneseHsl B myHkTe 2.1.1
B KoymuecTBe 1 kr u Ooee

[NosicauTensHOE 3aMedanue. 3HaueHrne OOPHOTo HKBUBAJIEHTA B MIJUTHOHHBIX 0JsiX (BD)
MOXeT ObITh OTPEIENIeHO SKCIIEPUMEHTAIBHO WIIM PACCUUTAHO KaK CyMMa 3Ha4eHHi OOpHBIX
skBUBaJIeHTOB npuMeceit (b3,), Bkirovast 0op u uckirodas b yriepona (yriepon He
paccMaTpuBaeTcst Kak MPUMeCh), o popMmyJie:

(B92)ppm = [(6z < AB) / (6B * Az)] X Zppm,

rue:

6B U Gz - 3HaUeHMsI 5((EKTUBHOTO CEUEHUsI 3aXBaTa TEIIOBBIX HENTPOHOB (B OapH)
PUPOIHOTO OOpa U 3J1eMeHTa Z COOTBETCTBEHHO;

Ag 1 Az - 3HaYeHMsI AaTOMHBIX MAcC MPUPOIHOTO OOpa U eMeHTa Z COOTBETCTBEHHO;
Zppm - KOHIIEHTPALIMs 3JIEMEHTA Z B JOJISX HAa MUJUIUOH.

JleiicTBHE 3TOrO MyHKTA HE PaCPOCTPAHSIETCs Ha rpad)UT, UMEIOLINIA CTENIEHb YUCTOTHI
10 OOPHOMY 3KBUBAJIEHTY BBILIE 5 MUJUTHOHHBIX HOJIEH, C TIIOTHOCTHIO OOJIBIIIE,

gyem 1,50 r/ky0. cM, He MpeTHa3HAYEHHBIH 11 UCTIOJIb30BAHUS B SIIEPHBIX PEAKTOPAX,
KaK OHM ompenesneHsl B myHkTe 2.1.1.

2.3. CrienuaabHO pa3paOOTaHHBIE WU MOATOTOBJIEHHBIE
YCTaHOBKH U 000pYAOBaHUE IJisl TEPepadOTKU
00JTy4eHHBIX TOIUTUBHBIX 3JIEMEHTOB

BBoanslie 3ameuanus. [Ipu nepepabotke 00JyIEHHOTO SIIEPHOTO TOIUIMBA TUTYTOHUI U YpaH
OTHEJNSAIOTCS OT BBICOKOAKTUBHBIX MPOAYKTOB JI€J€HHS U JPYTUX TPAHCYPAHOBBIX SJIEMEHTOB.
J5is TaKOro pasaesieHyst MOTyT UCIIONIb30BaThCs Pa3NUHbIE TEXHOJOTHYECKHE TPOLIECCHI,
oxgHako co BpemeHeM mporuecc "[lIypekc" cran Hanbosee pacpoCTpaHEHHBIM U TPUEMIIEMBIM.
OTOT NMpoLEcC BKJIIOYAET PACTBOPEHNE OOIYUEHHOTO IAEPHOTO TOIUINBA B @30THOM KHUCIIOTE
C MOCJENYIOIUM BbIIEJIEHUEM yPaHa, IUTyTOHUS U IPOAYKTOB A€JIeHNUs 3KCTPaKLen
pacTBOpHTENIEM C TOMOLIBIO TprOyTUWIochaTa B opraHMUeCKOM pazOaBUTee.
TexHonornyeckue nporuecchl Ha pa3IMYHbIX ycTaHOBKax Tumna "Ilypexc" aHanornysel u
BKJIFOYAIOT BCKPBITHE 000JI0UEK, N3MeIbueHNe 00 TyYEeHHBIX TOIUIMBHBIX JIEMEHTOB,
pacTBOpPEHME TOIIMBA, SKCTPAKLIMIO PACTBOPUTENIEM U XpaHEHHE TEXHOJIOTMUYECKOi
KHUIKOCTU. MOXKET MMEThCsI TakyKe 000pyIOBaHME JIs TETJIOBOM JEHUTPALUU HUTpaTa
ypaHa, KOHBEPCUHU HUTpPATA IUIyTOHUS B OKUCh MJIM METAJLI, a TaKKe A1 OOpabOTKH JKUAKIX
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OTXOZOB, COIEP>KAIIMX MPOAYKTHI AJIEHUS, 10 MOITyUeHUs: GOPMBbI, IPUTOTHON IS
IPOOJIKUTENBHOTO XpaHEHUs WK 3aX0pOoHeHUs. OJHAKO KOHKPETHBIE THUIIbI 1
KOH(urypauus 060pya0BaHusl, BEINOJIHSIOLIEr0 3TH (PYHKLINHU, MOTYT Pa3jINyaThCs Ha
pa3anuHBIX ycTaHoBKax Tuma "[lypekc" mo HECKONbKUM MPUYMHAM, BKJIFOYAs! TUITBI U
KOJINYECTBO OOJIY4EHHOTO SIAEPHOTO TOIUIMBA, MOAJIEKAIIEro nepepadoTke, 1
NpEeAroiaraeMblii MPOIIECC OCAKIEHISI U3BJIEKAEMbIX MATEPUAJIOB, & TAK)KE TPUHLIMIIBI
obecrieyeHus: 6€30MaCHOCTH ¥ TEXHUYECKOTO 0OCITYKHUBAHUS, TIPUCYLINE KOHCTPYKIUH
JAHHOW YCTAHOBKHU.

OTH IPOLECCHI, BKIIFOYAsH MTOJIHBIE CHCTEMBI JJIs1 KOHBEPCHH TLTyTOHHS M IPON3BOICTBA
METaJUTNYECKOTO IUTYyTOHUS, MOTYT ObITh HAEHTU(UIIUPOBAHBI 10 MEPaM, IPUHUMAEMBIM JIJIs
NPEIOTBPAIICHHUS OMTACHOCTE! B CBSI3U C KPUTHYHOCTBIO (HATIpUMED, MEPAMH, CBSI3AHHBIMH C
reoMeTpueii), 00aydeHneM (Hampumep, MmyTeM 3aIIUThI OT OOJTYUeHNUs) © TOKCUIHOCTBIO
(HampuMep, MepamH IO yIEPIKaHMIO).

23.1. YcTraHOBKY 17151 TepepadOTKH 0OIy4EeHHBIX
TOTUTUBHBIX 3JIEMEHTOB.

YcTraHoBKY 1711 TepepadOTKH 00IyIEeHHBIX
TOTUTUBHBIX 3JIEMEHTOB BKJIIOYAIOT 00OPYAOBaHHE U
KOMIIOHEHTBI, KOTOPbIe OOBIYHO HAXOMSATCS B IIPSIMOM
KOHTaKTe C 00JIy4eHHBIM TOIIJIIBOM M OCHOBHBIMU
TEXHOJIOTHYECKUMU TIOTOKAMU SIIEPHOTO MaTepuana u
NPOIYKTOB JIE€JIEHUS 1 HEITOCPEICTBEHHO YIIPABIISIOT
MU

232 CrnieunaapHO pa3pabOTaHHOE WU MTOATOTOBIIEHHOE
00opynoBaHue Il NCIIOJIb30BAHNUS HAa YCTAaHOBKAX
IUTS TIepepabOTKH 0OTyYE€HHBIX TOIIIUBHBIX

3JICMCHTOB

2321. 8456;

8462 32 000 1,

O6opynoBaHue st BCKPBITHsI 000JI0OYEK ¥ MAIIUHBI
JJIA NU3MEJIBYCHU S O6J'Iy‘-IeHHI>IX TOIIJIMBHBIX

3JIEMEHTOB.

CriermanibHO pa3paboTaHHOE WM TIOATOTOBJIEHHOE
IOVICTAHIIMOHHO YIIpaBisieMoe 000pyI0BaHIE,
UCTIOJIb3yEMOe B YCTAHOBKaX IO rmepepadoTke, Kak
OHU OIpezeneHsl B MyHKTe 2.3.1, u npegHa3HauYeHHOE
IUIsl M3BJICUEHHSI U3 00OJIOYKH FITH TIOATOTOBKH K
nepepaboTke 00TyYEHHOTO SAEPHOrO MaTepuania,
HaXOJSIIErocsl B TOIUIMBHBIX COOpKaxX, My4Kax WU
CTEPIKHSX

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

[NosicHuTenbHOE 3aMevanne. DTo 000pyIOBaHHUE HCIONb3YETCs AJIsl PE3KH, PyOKU HITH
BCKPBITHSI JTFOOBIM JPYTUM CIIOCOOOM 000JI0UKH O0OIYYEHHOTO SAEPHOrO TOIIIMBA B LENSAX
€ro nepepadOoTKM WM MOATOTOBKH K niepepadoTke. OObIMHO HCIIONB3YIOTCS CIIEHUATBHO

pa3paboTaHHbIE AJIs1 Pe3KH YCTPONCTBA, XOTS MOXKET HCIIOJIb30BaThCs U O0Jiee COBPEMEHHOE
o0opynoBaHue, Takoe, KaK Jla3ephl, yCTPOICTBA sl OTCIANBAHUs 000JIOYKN MM YCTPOMCTBA,
UCTIOJIB3YIOIIHE APYTHe TEXHOJOTHH. BCKpbITHE 000I0YKH TaKKe MOXKET BKJIIOUaTh YAaJIeHNE
000JI04YKH 00JIy4EHHOTO SIIEPHOTO TOTINBA MEPE]] €r0 PACTBOPEHHUEM.
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2322 JucconbBepsl. 7309 00 300 0;
CrneunanbHO pa3paOOTaHHbIE WU OATOTOBJIEHHBIE 7309 00 900 0;
KOpITyCa AUCCOJIbBEPOB, a TAKXKE BCTPOEHHBIE B 8479 83 000 0;
JMCCOJIbBEPBI MEXaHNYECKUE YCTPOICTBA, 8479 89970 7

UCIIOJIb3yEeMbIE B YCTAHOBKAX MO MepepadoTKe, Kak
OHU OIpefieNeHbl B IMyHKTe 2.3.1, 1715 pacTBOpeHus
OOJIy4EHHOT O SIIEPHOT0 TOIUINBA, KOTOPhIE
YCTOMYMBBI K BO3AEICTBUIO ropsiuei
BBICOKOKOPPO3UOHHOM KMIKOCTH U MOTYT
JUCTAaHLMOHHO 3arpy>KaThCsl, YIPABIATLCA U

00CITy )KUBATHCSI

[NosicauTensHOE 3aMedanue. B arccombBepbl OOBIMHO MOCTYMAET TBEPAOE 0OIyIEHHOE
SIepHOE TOILIMBO. SiepHOe TOTTMBO B 000JI0YKAX M3 LUPKOHMS, HEPIKABEIOLINX CTaJIe

WJIY CTIABOB 3THX MATEPUAJIOB IOJDKHO ObITh BCKPBITO, HAPE3AHO MM HapyOJIEHO Tepen TeMm,
KaK 3arpy>artbCsi B AUCCOJIBBED, OJIsI TOTr'O yTOOBI KHCIIOTa JOoCTHUrIia TOTUTMBHOM MaTpHULbL.
OO6ny4eHHoe simepHOe TOIUIUBO OOBIMHO PACTBOPSIETCS C MOMOIIBIO CHIIBHBIX
HEOPTraHNYECKUX KUCJIOT, HAITPUMED a30THOI1 KHCJIOTBI, @ BCE HEPACTBOPEHHBIC OCTATKH
obonouek ynassrores. Takie KOHCTPYKTUBHBIE OCOOEHHOCTH, KaK MaJIbIil AHaMeTp,
KOJIbLIEOOpA3HbIN MM TUIOCKHIA Oak, MpUMeHsieMble Il OOeCTIedeHNsI AIepHOil Oe30MacHOCTH
C TOYKH 3pCHHS JOCTHUXKECHUA KPUTUIHOCTH, HE SIBJISIFOTCS o0s3arenpHbIMU. BMecTO 3TOrO
MOTYT UCIIOJIB30BATHCA OPTraHU3ALMOHHO-TEXHUYECKNEC MEPOIIPUATHS, TAKUE, KaK
YMEHbLIEHNEe Pa30BOii 3arpy3KHU HJI CHIKEHUE COEPIKaHMs JEeNSALINXCS] MAaTEpUaJIOB.
Kopmnyca aucconbBepoB 1 BCTPOEHHbBIE B HUX MEXaHUYECKHE YCTPOWCTBA OOBIYHO
M3rOTABJIMBAKOTCS U3 HU3KOYTJIEPOAMCTBIX HEPIKaBEIOIIUX CTajlel, THTaHa, LUPKOHUS HIIN
APYTUX BBICOKOKAUECTBEHHBIX MaTepUasoB. JlucconbBepbl MOTYT BKJIIOUATh CUCTEMBI IS
yllajeHus: 000J04YeK UM UX OCTATKOB, A TAK)KE CUCTEMBI JIs1 KOHTPOJISL U 00paboTKu
PaIMOAaKTUBHBIX BBIXOASILINX ra3oB. Takue AUCCONbBEPHI OTIMYAIOTCS TEM, YTO OOBIYHO
yCTaHABJIMBAIOTCS, SKCILTYaTUPYIOTCS M IUCTAHIIIOHHO OOCITY>KUBAIOTCS 32 TOJICTOCTEHHOM
pagualMOHHON 3alIUTOM.

23.23. DKCTPaKTOPHI U 000PYAOBAHKE AJIsI YKCTPAKIIUU 8419 40 000 9;
PacTBOPUTEIIEM. 8419 50 000 0;
CrennaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8419 89 989 0;
9KCTPAKTOPHI C pACTBOPUTENIEM (TaKUe, KaK 8479 89970 7

HAaCaJOYHbIE UJIH MyJIbCALIMOHHBIE KOJOHHBI,
CMECHUTENIbHO-OTCTOMHBIE aNapaThbl WK
LEHTPOOEIKHBIE KOHTAKTHBIE alapaThl) s
WCTIOJIb30BaHUs HA YCTAHOBKE MO repepadoTke
00JTy4eHHOT O TOILTNBA

DKCTPAKTOPHI C PACTBOPUTEINIEM JIOJKHBI OBIThH
YCTONYMBBI K KOPPO3UOHHOMY BO3EMCTBUIO a30THOMI
KHCJIOTBI, U3TOTaBJIMBATHCS C COONIOIEHIEM
Ype3BbIUAITHO BBICOKHUX TPeOOBaHMIA (BKIIOUAst
NPUMEHEHNE CIIeLUAIbHBIX METOIOB CBApPKH,
MHCIIEKI1ii, oOecrieyeHne U KOHTPOJIb Ka4eCTBa)
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13 MaJIOYTJIEPOAUCTHIX HEPIKABEIOLINX CTaJel,
TUTaHA, IUPKOHMS WU APYTHX BHICOKOKAYECTBEHHBIX
MaTepuaioB

ITosicHurensHOE 3aMeuaHue. B SkCTpakTOphI ¢ pacTBOPHUTENEM IOCTYIIAET KaK PacTBOP
00JTy4€HHOT 0 TOIUIMBA U3 TUCCOJIBBEPOB, TAK M OPrAHUYECKUI PACTBOP, C TOMOLIBIO
KOTOPOTO pa3AelsIFOTCsl ypaH, ITyTOHUI U POnyKThI nejieHus. O0opynoBaHue st
SKCTPAKLUU PACTBOPUTEIEM OOBIYHO KOHCTPYUPYETCSI TAKUM 00pa3oM, YTOObI OHO
YIOBJIETBOPSLIO J)KECTKUM SKCIUTYaTALIMOHHBIM TPEOOBAHUSIM, TAKUM, KaK JUIUTENbHBINA CPOK
CITy>KOBbI 0€3 TEXHUUECKOTo 00CTyKUBAHUS U JIETKasi 3aMEHSIEMOCTb, TPOCTOTA B
SKCIUTyaTalUy U YIIPABIEHHUH, a TAK)KE TMOKOCTh B OTHOIIEHUH U3MEHEHHsI TapaMeTPOB
nporuecca.

2324 XUMHUYECKHUE pe3epByaphl AJIs BbIACPKUBAHUS WUIH 7309 00 300 O;
XPaHEHUs!. 7310 10 000 O
CriermanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
pe3epByapsl A1 BbIAECPKUBAHUS WIIA XPAHEHUS IS
WCTIOJIb30BaHUs Ha YCTAHOBKE MO repepadoTke
0OJIy4€HHOTO TOIUIMBA YCTOMYMBBIE K
KOPPO3MOHHOMY BO3AEMCTBUIO a30THOU KUCJIOTBI,
U3rOTOBJICHHBIE U3 MAJIOYTJIEPOAUCTBIX
HEP>KaBEIOLINX CTajiel, TUTaHa WA LUPKOHUS UITN
IPYTUX BBICOKOKAYE€CTBEHHBIX MaTEPHUAJIOB.
PesepByapsb! 111 BbIAEPKUBAHUS WIN XPAHEHUS
MOT'YT OBITH CKOHCTPYHPOBAHbI TAKUM 00pa3oMm,
9TOOBI UX HKCIUTyaTalUs] U TEXHUYECKOe
00CITy>)KUBaHKE MPOU3BOIUINCH AUCTAHLIMOHHO, U
MOTYT MMETh CIIEAYIOIINEe OCOOEHHOCTH C TOUKH
3pEHUs1 KOHTPOJIA 32 AAEPHON KPUTUIHOCTBIO!

1) GOpHBIi 5KBUBAJIEHT CTEHOK UJIM BHYTPEHHUX
KOHCTPYKIIMI paBeH Wiin 0OJIbIie 2 MPOLIEHTOB,

2) UMITMHIOPUYECKHE Pe3epByapbl UMEIOT
MaKCUMaJIbHbII quamerp 175 MM 6o

3) mpsIMOYTOJIbHBII HJTH KOJIbLIEBOI pe3epByap UMeeT
MaKCUMAaJbHYIO IIUPUHY 75 MM

[MosicuuTenbHbIe 3aMedanusi. Ha aTamne sSKCTpakiuuu pacTBOPHUTENEM 00Pa3yrOTCs TPH
OCHOBHBIX TEXHOJIOTUYECKHUX ITOTOKA KUAKOCTHU. PesepByapr AJIs1 BBIAEPXKHUBAHWA WU
XpaHeHUsI UCTIONB3YIOTCs B JalibHeliIeil 00paboTKe BceX TPeX MOTOKOB CIIEAYHOLINM
obpazom:

a) pacTBOP YMCTOrO a30THOKHUCIIOTO YpaHa KOHIIEHTPUPYETCS BBIMTAPUBAHUEM M TPOUCXOIUT
NPOLIECC ACHUTPALIUY, TTIe OH MPEBPAILAETCS] B OKCHI ypaHa. DTOT OKCHI MOBTOPHO
HCIIOJIB3YETC B AACPHOM TOIIMBHOM LIUKIIC,

0) pacTBOp BBICOKOAKTHBHBIX MTPOAYKTOB AEJEHN OOBIMHO KOHIIEHTPUPYETCS BbITaPUBAHUEM
U XPAaHUTCs B BUAC KOHHeHTpHpOBaHHOﬁ KUAOKOCTHU. 3T1oT KOHLECHTPAT MOXET BIIOCJIEACTBUU
NPOITH BBINApPUBAaHUE UM OBITH MpeoOpa3oBaH B ((OPMyY, IPUTOAHYIO [UIS XPAHEHHS WIH
3aXOpPOHEHMUST,
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C) PacTBOp YMCTOrO HUTPATA IUTyTOHUS KOHLIEHTPUPYETCS U XPAHUTCS IO MOCTYIUIEHUS
Ha JaJbHEeMIIne 3Tanbl TEXHOJIOTMYECKOro mpouecca. B yactHocTH, pesepByapsl AJis
BBIJIEPKMBAHUS I XPAHEHUs] pACTBOPOB IUIYTOHUSI KOHCTPYUPYIOTCS TAKUM 00pazom,
4T0OBI M30€KaTh CBA3aHHBIX C KPUTUYHOCTBIO MPOOIIEM, BOSHUKAIOIINX B Pe3yJIbTaTe
M3MEHEeHUI B KOHLEHTPALUU Wiu (popMe TaHHOTO MOTOKA.

2.3.235. HeiitponHbie n3MepUTENbHBIE CUCTEMBI. 9030 10 000 O
CrienuaabHO pa3paOOTaHHBIE WU TIOATOTOBJIEHHBIE
HEUTPOHHBIE U3MEPUTEIIbHbIE CUCTEMBbI IJIs
WHTETPALMH 1 UCTIOJIb30BAHUS C
ABTOMATU3MPOBAHHBIMU CUCTEMAMMU
TEXHOJIOTUYECKOI0 KOHTPOJISI HA YCTAHOBKE AJIs
nepepaboTKU 00JyYEHHBIX TOTUTUBHBIX 3JIEMEHTOB

[TosicHuTenpHOE 3aMeuaHie. ITU CHUCTEMBI BKIIIOYAIOT B C€0sI BO3MOYKHOCTH U3MEPEHUS 1
pacIrio3HABAHMUS AKTUBHBIX U MTACCUBHBIX HEHTPOHOB B LIEJISAX OIMpPENENIEHHs KOJTMYeCTBa 1
cocTaBa Aesnsiierocs Mmarepuaia. KommiekTHast cucteMa COCTOUT M3 HEWTPOHHOTO
reHepaTopa, yCHINTeNel U 3JIeKTPOHUKH Jytst 00paboTku curaanos. B cdepy oxsara
nyHkTa 2.3.2.5 He MoAnaaarT NpUOOPsl OOHAPYIKEHHST HEHTPOHOB U N3MEPUTENILHBIE
npubOpkI, pa3paboTaHHbIE AJIs YUeTa SAePHBIX MAaTEPHAJIOB U AJIS IIeJIeil rapaHTHil Win
J1r000r0 APYroro NpUMEHEHHs, He MMEIOLIEer0 OTHOIEHHS K MHTETrPaLlii U UCTIOIb30BAHHUIO
C aBTOMaTU3HMPOBAaHHBIMH CUCTEMAaMU TEXHOJIOTMYECKOTO KOHTPOJISI HA YCTAHOBKE IS
nepepaboTKN OO0TyIeHHBIX TOTUIMBHBIX JIEMEHTOB.

2.4. VY cTaHOBKM 11 M3TOTOBJIEHUS TOIUTMBHBIX
3JIEMEHTOB JJISl SIIEPHBIX PEAKTOPOB U CIEIHAIbHO
pa3paboTaHHOE MM NOATOTOBJIEHHOE 000PYAOBaHNE
JUIST HUX
BBonHoe 3ameuanue. fnepHble TOIJIMBHBIE 3JIEMEHTbI
MIPOU3BOMIST U3 OAHOTO WJIH OOJIBIIETO YUCIIa
UCXOOHBIX UJIN CIICLUAJIBHBIX OCIIAIINXCS
MaTepI/IaJIOB, IIOMMCHOBAHHBIX B pasnene 1
HacTosiiero crucka. Jjist Handosiee TUIIMYHOTO
OKCUIOHOI'0O BUaa TOIlJInBa YCTaHOBKI/I HpeZ[CTaBJ'IeHbI
000pyIOBaHUEM [IJIsl IPECCOBAHUS, CIIEKAHMSI,

g oBKH U cOpTUpOBKU Tadierok. OOparexue co
CMCIIAHHBIM OKCUIHBIM TOIIJINBOM OCYH_IGCTBJ'IHI-OT B
Hep‘-IaTO‘leIX 6OKC3X NI SKBUBAJICHTHOM
000pyIOBaHUY IO TEX MOP, MMOKa OHO HE 3aKIFYEHO B
000J104Ky. Bo BCex ciy4asix TOTUIMBO repMeTUYEeCKU
3aBapUBAETCS] BHYTPU MOIXOISIIEH 000I0UKHY,
KOTOpasi pazpaboTaHa KaK IJisi IEPBUYHON YIIAKOBKH,
3aKJIroYaroIeil B cede TOMINBO, TaK U IJIs
06eCHe‘IeHI/I$I HpI/IFO):[HbIX 3KCHJ'IyaTaHI/IOHHI>IX
XapaKTePUCTHK U 0€30MacHOCTH B TEUEHUE
JKCIUTyaTaluu B peaktope. Takxke BO BCeX Cydasix
HeO6XOI[I/IM KOHTpOJ'Ib Ha CaMOM BBICOKOM ypOBHe
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IPOLIECCOB, Omepanuii 1 000py10BaHus, YTOObI
rapaHTHPOBATh MPOrHO3UPYEMbIe U Oe30MacHbIe
9KCIUTyaTaLMOHHbIE XapaKTEPUCTUKH TOILIHBA.

[MosicauTenbHOE 3aMevanue. Bumabl 000pynoBaHuUs, KOTOPbIE PACCMATPUBAIOTCS KaK
NOZTagaroIIye Mo 3HaYeHre Gpasbl "u CrieraibHO pa3paboTaHHOE WK TIOATOTOBJIIEHHOE
obopynoBaHue" [JIsi U3TOTOBJIEHHUS TOTUTUBHBIX JIEMEHTOB, BKJIFOYAIOT 000PYIOBaHUE,
KOTOPOE:

OOBIYHO BCTYTIAET B HEMTOCPENCTBEHHBIN KOHTAKT UJIM HEMOCPEACTBEHHO 00pabaThiBaeT MK
yIpaBJsieT TEXHOJOTHYECKUM IMOTOKOM SIIEPHOTO MaTepHala,

OCYIIECTBIISIET CBAPKY 00OJIOUKHU, BHYTPU KOTOPOI HAXOMUTCS SIAEPHBINA MaTEPHaJ,
KOHTPOJIMPYET LETOCTHOCTh 000JIOUKH HJTM CBAPHOTO IIIBA;

NPOBEPSIET XapaKTEPUCTUKHU TOTUIUBA, 3aKJIFOYEHHOTO B 000JIOUKY;

UCTIONB3YETCs AJIsi COOPKU TETUTOBBIAEISIFOIINX 3JIEMEHTOB

Takoe 00opymOBaHKE UM CUCTEMbI 000PYIOBAHUS MOTYT BKJIFOUYATh:

1) cieunansHO pa3pabOTaHHbIE UJIH MTOATOTOBJIEHHBIE TIOJTHOCThIO aBTOMATU3UPOBAHHBIE
YCTaHOBKHU KOHTPOJIsI TAOJIETOK [IJisl MPOBEPKU KOHEYHBIX Pa3MeEPOB U Ne(eKTOB MOBEPXHOCTH
Ta0JIETOK TOILINBA,

2) crienuanbHO pa3paboTaHHbIE UK MMOArOTOBJIEHHBIE CBAPOYHbIE ABTOMATHI [IJIsl HABAPKH
KOHIIEBBIX 3arJylIeK Ha TOTUIUBHBIE CTEPIKHU,

3) crienanbHO pa3paboOTaHHbIE WK MTOATOTOBJIEHHbIE ABTOMATHYECKHE YCTAHOBKHU
UCTIBITAHUST I KOHTPOJIS [IJIsl TPOBEPKH LIEJIOCTHOCTH TOTUIMBHBIX CTEPIKHEH B cOope.

OTH yCTAaHOBKU OOBIYHO BKJIFOUYAOT 000pYIOBaAHKE IS

PEHTI€HOBCKOI POBEPKU CBAPHBIX LIBOB CTEPIXKHEH U KOHIEBBIX 3arTyIIeK;

OTIpeneNieH s TEYH TeJIUs U3 ONMPECCOBAHHBIX CTEPIKHEN!

raMMa-CKaHUpPOBaHUsI CTEPIKHE 1JIsl POBEPKHU MPABHIIBHOTO HATIOJHEHUS TOTUTUBHBIMU
TabJIleTKaMu;

4) crienraibHO pa3pabOTaHHBIE HITH MTOATOTOBJICHHBIE CUCTEMBI JIJIsl U3TOTOBJIEHUs] 000JI0YEK
TEIIOBBIIEISIOLINX 3JIEMEHTOB.

2.9, CriennaabHO pa3paOOTaHHbIE WU TIOATOTOBJIEHHBIE
YCTaHOBKU M 000pPYOBAHUE JIJIsl pa3eIeHHsI
M30TONOB MPUPOAHOTO ypaHa, 00€IHEHHOTO ypaHa
WJIM CTIELUAIbHOTO PaCLIeTUISIOLErocsi MaTepuana,
KpOMe aHAJTUTUYECKUX MPUOOPOB

BBoxHOe 3ameuanne. Y CTaHOBKH, 000PYAOBAaHUE U TEXHOJOTHH ISl Pa3/I€ICHNUS H30TOIOB
ypaHa B psifie CIy4aeB TECHO CBSI3aHbI C YCTAHOBKAMH, 000PyIOBAaHHEM U TEXHOJIOTUIMHI
paszesneHust U30TOMOB "Apyrux 3JeMeHTOB". B OTHeIbHBIX CIydasix KOHTPOJIb COTJIaCHO
MYHKTY 2.5 Tak)Ke COOTBETCTBYIOIIUM 00pa30M MPUMEHSIETCS K YCTAHOBKAM H
000pyIOBaHUIO, PEeIHA3HAYCHHBIM JIJIsl pa3IeJICHIs H30TOMNOB "Npyrux 31eMeHToB". Takoii
KOHTPOJIb 32 YCTAHOBKAMHU U 00OPYIOBAaHUEM JIJIs pa3fesieH s N30TOIOB "IPyTHux
3JIEMEHTOB" OIOJHSAET KOHTPOJIb 32 YCTAHOBKAMH 1 0O0OPYAOBaHNEM, KOTOpPbIE CIIEIIMAIbHO
NpeaHa3HaYeHbl UJIH MMOATOTOBJIEHBI 1T 00pa0OTKH, NCTIONb30BAHMS UM IPON3BOICTBA
CHELMAJIbHOTO PacIleNISIOLIerocsl MaTepyuaa, OXBaTblBAEMOI'0 HACTOSIIIIUM CIIUCKOM. DTOT
JOTIOJHUTENBHBIA KOHTPOJIb COMIACHO MYHKTY 2.5 HENPUMEHUM K IIPOLiecCy
3JIEKTPOMAarHUTHOIO pa3[eNieHUsl U30TONOB, KOTOPbIN NOANAaAAeT MO MOJOKEHNUs CIIICKa
000pyIOBaHMs 1 MaTepPHAJIOB JBOMHOIO HA3HAYEHUS 1 COOTBETCTBYIOLINX TEXHOJIOTHIA,

5745344(19)
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IPUMEHSIEMBIX B SIIEPHBIX LENAX, B OTHOIIEHUN KOTOPBIX OCYIIECTBIISETCS 3KCIIOPTHBIN
KOHTPOJIb.

s cnenyromux NpoLeccoB KOHTPOIb COTTIACHO MyHKTY 2.5 OOUHAKOBO NPUMEHUM BHE
3aBHCHUMOCTH OT TOT'0, IPEATOIAraeTcs JIM HCMOJIb30BaTh ATOT MPOLECC ISl Pa3/ieIeHus
U30TOIOB YpaHa WU JJIs pa3AesieHrst U30TONOB "IPyTUX 3J€MEHTOB" . ra30LeHTPU(YIKHBINA
npouecc, razoauddy3noHHbII mpouece, MpoLece MIa3MEHHOTO Pa3aeIeHus U
a3pOoIMHAMUYECKHe MPOLIECCHL.

J171s1 HEKOTOPBIX MPOLIECCOB UX MPUMEHUMOCTb JJIs pa3lieJeHHs U30TOIOB ypaHa 3aBUCUT OT
TOTrO0, KaKoil aniemMeHT paszzensiercs. K aTum mporeccam OTHOCATCS: MTPOLIECChl, OCHOBAHHBIE
Ha JIa3epHOM pa3lesieHuH (Harmpumep, MOJIEKYJIIPHBIN METO JIA3EPHOTO Pa3aeIeHHs
M30TOIIOB U JIA3E€PHOE Pa3/ieeHNe H30TOIMOB 110 METOY aTOMAPHBIX MapPOB), XUMHUECKUI
OOMEeH 1 MOHHBIN OOMEH.

CnenoBaTenbHO, MOCTABIIMKH JIOJKHBI OLIEHUBATH 3TU MPOLIECCHI IS KAXKI0T0 OTAEJIBHOTO
ciy4asi, C TeM 4TOOBI COOTBETCTBYIOIIUM 00Pa30M MPUMEHSTH TOJOKEHUSI O KOHTPOJIE
COTJIACHO MYHKTY 2.5 1JIsl UCMIOJIb30BaHUsI N30TOIOB "IPYTHUX 3JIEMEHTOB".

2.5.1. VYcTaHOBKY IS pa3fesieHysi H30TONOB MPUPOJHOIO 8401 20 000 0
ypaHa, 00eJHEHHOT' 0 ypaHa WU CIIELUATBbHOTO
pacLIEIUIAIOErocs MaTepuana

232, CrieunapHO pa3paOOTaHHOE UJTH MMOATOTOBJIEHHOE
o0opynoBaHue Il pa3ieseHns N30TONOB
IPUPOIHOTO ypaHa, O0EIHEHHOIO YpaHa HIIN
CHELMAJIBHOIO PacIlIeIIAI0LIErocs: MaTepuana, KpoMe
AQHAIMTUYECKUX MPHOOPOB

2521, CrnieunanpHO pa3paOOTaHHbIE WU MTOATOTOBJIEHHBIE 8401 20 000 0
ra3oBble HEHTPU(YTU U Y3716l 1 KOMIOHEHTBI JIJIsI
UCIIOJIb30BAHMsI B Fa30BbIX LEHTpHUpyrax

BBonHoe 3ameuanue. ["a30Bas rieHTpudyra 0ObIMHO COCTOUT U3 TOHKOCTEHHOTO LIMIINHIpPA
auaMeTpoM oT 75 MM 10 650 MM ¢ BEpTUKAJIBHON LEHTPAJIBHON OCBIO, KOTOPbIN ITOMELIEH B
BaKyyM M BPAILIAeTCsl C BBICOKOH OKPYKHOM CKOpOCThio mopsiaka 300 m/c nim Honee.

Jnist noctikeHust 60bLIONH CKOPOCTH KOHCTPYKLIMOHHbBIE MAaTepUAIIbI BPAILAFOIIIUXCSI
KOMIIOHEHTOB JJOJKHBI UMETh BBICOKOE 3HAYEHNE OTHOLICHUSI IPOYHOCTH K IJIOTHOCTH,
poTopHasi cOOpKa U, CIeIOBATENbHO, OTJENbHbIC €€ KOMIOHEHTBI TOJKHBI U3TOTOBJISITHCS C
BBICOKOM CTEMEHBIO TOYHOCTH, YTOOBI pazbasiaHC OblI MUHUMAJBHBIM. B oTiindme ot npyrux
neHTpudyr razosas neHTpudyra a1 000raleHns ypaHa UMeeT BHYTPH POTOPHOI KaMephl
BPALIAOIIYIOCS MEPEropoaKy (meperoponku) B popme 11ucka 1 HEMOABUIKHYIO CUCTEMY
nopauu 1 orBoza rasza UFg, COCTOsIIIy 0 O MEHbIIEN Mepe U3 TPEX OTHAENIbHbIX KaHAaJIOB, 1Ba
U3 KOTOPBIX COENMHEHBI C JONMATKaMH, OTXOASLIUMHE OT OCH POTOpPA K nepudepuitHON| 4acTH
pPOTOpHOIT kKamepsl. B BakyyMe HaXOIUTCS TAKXKe Psii BAYKHBIX HEBPALIAIOIINXCS 3JIEMEHTOB,
KOTOPBIE, XOTsI U UMEIOT 0COOYI0 KOHCTPYKIIHIO, HE CJIOXKHBI B M3TOTOBJIEHNUU U HE
M3TOTABJIMBAIOTCS U3 YHUKAIBHBIX Matepuaiios. LlenTpudyknas yctaHoBKa TpeOyeT
OOJIBLIOrO YHCIIA 3TUX KOMIOHEHTOB, TaK YTO X KOJMYECTBO MOXKET CJIY)KUTh BaKHBIM
MHINKaTOPOM KOHEYHOT'O MCIIOJIb30BAHMS.

INosicuurensHOe 3ameuanune. Hekoropas mponykuus, ykasaHHas B myHkre 2.5.2.1, nubo
HETIOCPEACTBEHHO CONpUKacaeTcs ¢ TexHonornueckuM razom UFs, mnbo HemocpeacTBeHHO
ynpasJseT HeHTpudyramu 1 NpoxokJeHneM rasza ot HeHTpudyru k neHrpudyre u ot

5745344(19)
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kackana k kackany. Kopposuonno-croiikue k UFs MaTepuasnbl BKIIOYAIOT Mellb, MEHbIE
CIIaBbl, HEP>KABEIOLIYIO CTaJIb, aJTFOMUHUMN, OKCUJ aTFOMUHUS, AJIFOMUHUEBBIE CILIABHI,
HHKEJIb WIN CIUIaBbI, cozeprkamye 60 MpOLEeHTOB Witk Oosiee HUKeJs 10 BECy, U
¢dTOpupoBaHHBIE YIIEBOIOPOIHbIE MOTUMEPHL.

25.2.1.1.
2521.1.1.

252112

252.1.13.

252114

Bpamaromuecs: KOMIOHEHTBI

[TosHBIE pOTOPHBIE COOPKH.

TOHKOCTEHHBIE IJTUHIPHI UJTH PSIT COSTMHEHHBIX
MEXIy COOON TOHKOCTEHHBIX LIUJIUHAPOB,
M3TOTOBJIEHHBIX U3 OHOTO MK 00Jiee MaTepHaioB
C BBICOKHM 3HAYE€HUEM OTHOIIEHUS IPOYHOCTH K
TUIOTHOCTH, YKA3aHHBIX B MOSICHUTEIBHBIX
3aMe4aHusxX kK myHkram 2.5.2.1.1 -2.5.2.1.1.5.
CoenuHeHNe MITMHIPOB MEXAY COOOI
OCYIIECTBIISIETCSI TIPU TTOMOIIH THOKUX CHUIB(POHOB
WJIM KOJIeLl, YKa3aHHBIX B MyHKTe 2.5.2.1.1.3.
CoOpaHHBII pOTOP UMEET BHYTPEHHIOIO MEPETOPOAKY
(meperoponku) v KOHLIEBBIE y3JIbl, YKa3aHHbBIE B
nyHkTax 2.5.2.1.1.4u2.5.2.1.1.5. Onnako nonHas
cOopka MOKET OBITh MOCTABJIEHA 3aKAa34UKY B
JacTUYHO coOpaHHOM Buze. Takas mocraBka Takxe
MOJJIEKUT SKCIIOPTHOMY KOHTPOJIIO

PotopHbie TpyOBL

CreranbHO pa3paboTaHHbIE WK NOATOTOBJIEHHBIE
TOHKOCTEHHBIE LIMJIMHAPHI ¢ TOJIIUHOMN CTEHKH 12 MM
WM MEHee, uaMeTpoM OT 75 MM 10 650 M,
M3TOTOBJICHHBIE M3 OHOTO MJIH O0Jiee MaTepHasos,
MMEIOIINX BBICOKOE 3HaU€HNEe OTHOLICHUs TPOYHOCTH
K IUIOTHOCTH, YKa3aHHBIX B MOSCHUTEIbHbIX
3aMedaHusxX k myHkram 2.5.2.1.1 -2.5.2.1.1.5

Komnbua v cunb(oHsL

CrienaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
KOMITOHEHTBI JIJIsi CO3JaHUsl MECTHO OTOPBI AJIs1
POTOPHOI TPYOBI UM COEAMHEHHUSI Psiia POTOPHBIX
Tpy0. Cuiib(hOHBI MPEACTABIISIOT COOOM KOPOTKIE
LWIMHIPHI C TOJIIUHON CTEHKU 3 MM WJIH MEHEE,
IUaMeTPOM OT 75 MM 10 650 MM, UMEOIINUX OAVH
rodp ¥ M3TOTOBJIEHHBIEC U3 OTHOTO U3 MATEPUAJIOB,
MMEIOIHUX BBICOKOE 3HAYEHNE OTHOLIEHUSI TPOYHOCTH
K IUJIOTHOCTH, YKA3aHHBIX B MOSICHUTEIbHBIX
3aMe4aHusxX k nmyHkram 2.5.2.1.1 -2.52.1.1.5

Ileperoponku.

CrienmanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
KOMITOHEHTHI B pOpMe IHCcKa JUAMETPOM OT 75 MM
10 650 MM U1 yCTAaHOBKH BHYTPH POTOPHOI TPYOBI

8401 20 000 0

8401 20 000 0

8307,
8401 20 000 0

8401 20 000 0

574534471 Q)
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LEHTPU(YTHU C LEJIBI0 H30JIUPOBATDH BHITYCKHYIO
KaMepy OT IIABHOH pa3[eNUTeIbHON KaMephl U B
HEKOTOPBIX CIy4asxX AJIs yJIy4LIEeHUs] HUPKYIALUN
raza UF¢ BHyTpHU IJ1aBHOM pa3aennTeabHON KaMephl
POTOPHOI1 TPyOBbI M U3TOTOBJIEHHBIE U3 OHOTO U3
MaTepuasoB, UMEIOIINX BICOKOE 3HAUEeHUe
OTHOUIEHUS TPOYHOCTH K TJIOTHOCTH,

YKa3aHHBIX B MMOSICHUTENIbHBIX 3aMEYaHMsIX

K nmyHkram 2.5.2.1.1-252.1.1.5

252.1.135. BepxHue (HUKHNE) KPBILITKH. 8401 20 000 0
CriermanibHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
KOMITOHEHTHI B (hOopMe TUCKa AMAMETPOM OT 75 MM
10 650 MM [J1s1 TOYHOTO COOTBETCTBUS AMAMETPY
KOHIIOB POTOPHOI TPYObI U BO3MOXKHOCTH
yaepxusaTb UFs BHyTpu ee. OTH KOMIIOHEHTbI
WCTIONIB3YIOTCSI UISL TOTO, YTOOBI MO KUBATH,
yIEePIKUBATh UJIH CONEPIKATh B ce0e KaK COCTABHYIO
YaCTh 3JIEMEHTHI BEPXHETO MOMUIMITHUKA (BEPXHss
KPBILIKA) WK CIY)KUTh B KAYECTBE HECYIEH YacTH
BPAILAIOIINXCS 3JIEMEHTOB HUXKHETO MOAIIUITHUKA
(HMDKHSIST KPBILIKA), ¥ M3TOTABINBAIOTCS U3 OJHOTO
U3 MaTepuasoB, UMEIOLINX BICOKOE 3HAUYEHUE
OTHOUIEHUsI IPOYHOCTHU U INIOTHOCTH,

YKa3aHHBIX B ITOSICHUTENBHBIX 3aMEYaHMIX
K myHktam 2.5.2.1.1 -2.52.1.1.5

[TosichurenbHble 3aMeuanus kK myHkTam 2.5.2.1.1 - 2.5.2.1.1.5. Marepuansbl, uciosb3yeMble
ISl BPALIAIOLIUX Csl KOMITOHEHTOB LIEHTPUQYT, BKIFOYAIOT:

a) MAPTEHCUTHOCTAPEIOLINE CTAJIU, UMEIOIINE MAKCUMAJIbHBIN MPees MPOUYHOCTH Ha Pa3phiB
1,95 I'T1a umu Gornee;

0) a;JFOMUHHEBbIE CIUIABBI, UMEIOIINE MAKCHMAJIBbHBIH Mpees MPOYHOCTH Ha pa3phiB

0,46 I'Tla unu Oosee;

B) BOJIOKHUCTBIE MaTepPUAJIbI, IPUTOAHBIE JUIST UCTIOIb30BAHUS

B KOMIIO3UTHBIX CTPYKTypax M UMEIOLIUe 3HAUeHUs yIeTIbHOTO MO IS

3,18 x 10° M 1 Gonee ¥ MAKCUMATBHOTO YAEJIBHOIO Mpenesia NPOYHOCTU Ha pa3phbiB

7,62 x 10* M Gonee ("yaenbHblit Moays" - 570 Moays FOHra

B H/KB. M, neneHHbIil Ha ynenbHbI Bec B H/ky0. M; "MakcuMabHBIN yOeNbHbIA Mpenes
MPOYHOCTH Ha Pa3phiB" - 3TO MAKCUMAJBHBIN Mpenes NPOYHOCTH Ha pa3pbiB B H/KB. M,
IeNeHHbII Ha yenbHbIi Bec B H/ky0. m).

252.1.2. Craruueckre KOMIIOHEHThI
252.12.1. IlogmumHuKY ¢ MAarHUTHON MOOBECKOM
252.12.1.1. CneuuanbHO pa3paOOTaHHBIEC WM TOATOTOBICHHbBIE 8483 30 800

MOAUIMTTHUKOBBIC Y3JIbI, COCTOSALINE U3 KOJIBLEBOI'O
MarHuTa, MOABEIIEHHOT0 B 000liMe, coaeprkatei
nemndupyromyto cpeny. Odoiima U3roTaBIBaeTCs

574534471 Q)
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u3 croiikoro k UFs MaTepuana (cM. MOsiCHUTENbHOE
3ameuaHue K nyHKTy 2.5.2.1). Maruut coequssiercs
C MOJIFOCHBIM HAKOHEYHUKOM WJIM BTOPBIM MAarHUTOM,
YCTAHOBJICHHBIM Ha BEpXHEH KPbIIIKE, yKa3aHHOU B
nyHkTe 2.5.2.1.1.5. MarHut MoxeT uMeTb popmy
KOJIbLIa C COOTHOLIEHHEM MeXy BHEIIHUM U
BHYTPEHHUM IMaMeTPaMU, MEHBIIUM UJIM PAaBHBIM
1,6:1, u popmy, obecreunBarOIIy0 HA4YaIbHYIO
nponnuaemocts 0,15 I'a Ha meTp nnm Gosee, wu
OCTaTOYHYIO HAMarHM4eHHOCTh 98,5 mpoLueHTa nin
Oosee, UM MPOU3BEICHNE MHIYKIIMH HA
MaKCHUMAJIbHYIO HAMPsDKEHHOCTH mostst Ooee 80 kJIx
Ha Ky0. MeTp.

Kpome oOpr4HBIX CBOICTB MaTepuasna, HeOOXOIUMbIM
MIpeBapUTEIbHBIM YCIOBUEM SIBJISIETCS OTpaHUYEHNE
O4YeHb MaJbIMU fomyckamu (Menee 0,1 Mm)
OTKJIOHEHMs] MArHUTHBIX OCEIl OT NT€OMETPUYECKUX
oceil miu obecrieueHue 0cod60i rOMOT€HHOCTH
Mmarepuana MarHura

2521212  CneuuanbHO pa3paOOTaHHBIC WM TOATOTOBJICHHbBIE 8483 30 800
AKTHUBHbIE MATHUTHBIE TIOJIIVITHUKY JJIs
UCTIOJIB30BAHMS B Ta30BbIX LEHTpH(pyTrax

ITosichurensHOe 3aMeuanue. Takue akTHBHbIE MATHUTHbIE MOJIIUITHUKY OOBIYHO UMEIOT
CJIeAYIOIINE XapaKTePUCTUKU:

a) mpeaHa3Ha4YeHbl U LIEHTPOBKHU poTOpa, Bpalatoiierocs ¢ yacroroit 600 I'y unu Gonee;
0) oOecrieueHbl HaZIe)KHBIM HCTOYHHKOM 3JIEKTPONUTAHUS U (MJIN) KICTOYHUKOM
OecriepedoitHoro nmutanusi (MBIT) ans GyHKUMOHMPOBAHUS B TeYEHHE OOJiee OJHOrO Yaca.

252122 [MonmmnHuku/nemmndepsl. 8483 30 800
CriernanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
NOAIIUITHUKH, COJEepPIKALIIE y3e
OCB/yIJIOTHUTEIIBHOE KOJIBLIO, CMOHTUPOBAHHBIN Ha
nemrndepe. Ock 0OBIYHO MpencTaBisieT cOO0H Bas U3
3aKaJIEHHOH CTaJIM C OHUM KOHLIOM B (hopme
noJrycepsl U CO CPEACTBAMU MOACOSTUHEHHS K
HIKHEN KpBIIIKe, YKa3aHHOU B ImyHKkTe 2.5.2.1.1.5,
Ha Ipyrom. Banm MoxeT ObITb COEAMHEH C
rUAPOAMHAMIYECKUM noauunHukom. Koo nmeer
dhopmy Tabnerku ¢ mosrychepudecKkuM yriayosieHueM
Ha OJHOI MOBEPXHOCTH. DTU KOMIIOHEHTHI MOTYT
MOCTABJIATHCS OTAEIBHO OT nemndepa. Takue
MOCTaBKH TAK)KE MOAJIEKAT SKCIIOPTHOMY KOHTPOJTO

252.123. MonekyJisspHbI€ HACOCHI. 8414 102500
CriennanpHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE
LWIMH/PHI C BBITOYEHHBIMU UJIY BbIIABICHHBIMU
BHYTPU CIUPATbHBIMU KAHABKAMU U C

574534471 Q)
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252124

2.52.125.

252126.

2522,

BBICBEPJICHHBIMU BHYTPH OTBEpCTUAMU. TUMOBBIMU
pasMepaMu SIBJISIIOTCS CEAYIOIINE:

BHYTPEHHMI [uamMeTp oT 75 MM 10 650 MM;
TOJIIMHA cTeHKH 10 MM min OoJiee;

IUTMHA paBHA JUAMETPY WU OOJIbIIe.

KanaBku 0OOBIMHO UMEIOT MPSIMOYTOJIBHOE
TIOTIEPEYHOE CeYeHre U ryOuHy 2 MM uiu Ooee

Craropsl gBUTATENEH.

CrienmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
CTaTOPBI KOJIbLIEBOI (DOPMBI J1JIs1 BBICOKOCKOPOCTHBIX
MHOT0()a3HBIX TUCTEPE3UCHBIX (FJIN PEAKTHBHBIX )
3JIEKTPOABUraTeNeil MEPEeMEHHOTO TOKa ISt
CHUHXPOHHOI paboThI B yCIOBHSIX BaKyyMa C YaCTOTON
600 I' u Gonee u mourHOCTHIO 40 BA 1 Gonee.
CTtaTopbl MOTYT COCTOSITH U3 MHOTO()a3HBIX 0OMOTOK
Ha MHOTOCJIOWHOM YKEJIE3HOM CEepACUHHIKE C HU3KUMU
MOTEPSIMU, COCTABJIEHHOM M3 TOHKHX TUIACTUH
OOBIYHO TOJIIMHON 2 MM HUJIN MEHee

Kopmyca/mpuemHuky neHTpudyru.

CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
KOMITOHEHTBI /IJIs1 Pa3MeLleHNsI B HUX COOpKU
poTopHOI1 TpyOsI razosoii neHtpudyru. Kopmyc
COCTOUT M3 JKECTOKOT0 LIUJIMHAPA C TOJNIIUHON
cTeHkH 10 30 MM C npeLru3noHHO 00paboTaHHBIMU
KOHLIAMU JUUIsI YCTAHOBKY MOJIINITHUKOB U C OJHUM
VUM HECKOJIBKMMU (pITaHLIaMU JIs1 MOHTAaKa.
OO0paboTaHHbIE KOHLIBI MAPAJUIENbHbI APYT IPYTY U
MIePTIEHAUKYJISIPHBI TIPOIOJIbHON OCH LIMITHHIPA B
npenenax 0,05 rpagyca niu menee. Kopmyc mosxer
TaK)Ke MPEICTABIISATh COO0 KOHCTPYKIIHMIO STYEHCTOTO
THUIA AJIs1 pa3MeLIeHNUs] B HEeM HECKOJIbKUX POTOPHBIX
cOopok

JloBy1uku.

CriermmanbHO pa3paboTaHHBIE WM TIOATOTOBJIEHHBIE
TpyOKku st m3Bnedenus raza UFq u3 poTopHOii
TpyOBI MO MeTony TpyOku [1uto (TO ecTh ¢
OTBEPCTHEM, HATPABJICHHBIM Ha KPyrOBOH IMOTOK ras3a
B POTOpPHOI1 TpyOe, HarpuMep, MOCPENCTBOM U3ruda
KOHI[a PaANAJIBHO PACTIONIOKEHHOU TPYOKH), KOTOPBIE
MOJKHO TIPUKPENHTh K LEHTPAJIbHOI cucTemMe
M3BJICUEHHS ra3a

CriennanbHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
BCIIOMOTaTeJIbHbIE CUCTEMBI, 000PyIOBaHIE U
KOMITOHEHTHI JJIs1 UICTIOJIb30BAHUS Ha
razoueHTpu(dyKHON yCTaHOBKE MO 000raIeHnIo

8503 00 980 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,
852990 109 0

8401 20 000 0

8401 20 000 0
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BBonnoe 3ameuanne. BcomorarenbHble cUCTEMbI, 000pyIOBaHNE U KOMITIOHEHTbI
ra30LeHTPU]YKHON YCTAHOBKH O OOOTAINEHHIO IPEICTABISIFOT COOOM CUCTEMBI YCTaHOBKHY,
HeoOxoaumble st nopaun UFg B neHTpudyry, 1uist CBI3HM OTAETBHBIX HEHTPH(YT MeXIy
co00i¥i ¢ Lenbio 00pa30BaHuUs KACKaI0OB (UM CTyIIeHel ), YTOObI TOCTUYb 00JIee BEICOKOTO
oboramenwust 1 u3Bjeub "mpoaykT" u "xBoctel" UFs u3 neHTpudyr, a Takxe o00pyaoBaHue,
HEoOXOIUMOe JIJIs IPUBENEHSI B ACMCTBUE LEHTPUQYT UK IS YIIPABJIEHUS YCTaHOBKOI.
O6bryr0 UF ncmapsieTcst u3 TBEpAbIX BELIECTB, TOMELIEHHBIX BHYTPHU MOAOTPEBAEMbIX
aBTOKJIABOB, U MOJAETCs B Ta3000pa3Hoil popme k rieHTpudyram yepes cuctemy
KOJUIEKTOPHBIX TpyOomposonos kackana. "Tlpoxykt" u "xBoctel" UF, mocTynaromue us3
eHTpu(dyTr B BUIE ra3000pa3HbIX MOTOKOB, TAK)KE MPOXOIAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOONPOBOAOB KAaCKaaa K XOJOAHBIM JIOBYIIKAM (paboTaromuM MpH TeMIepaType OKOJIo
203 K (-70 °C), rne oHu KOHIEHCUPYIOTCS M 3aTEM ITOMEIIAI0TCS B COOTBETCTBYIOLIHE
KOHTEHHEPHI AJIs1 TPAHCTIOPTUPOBKY UM XpaHeHHs. Tak Kak yCTaHOBKa MO OOOTAIEHUIO
COCTOUT M3 MHOTHUX TBICSTY LEHTPUPYT, COOpaHHBIE B KACKAbI, CO3AFOTCS
MHOTOKUJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOITPOBOIBI KACKAIOB C ThICSIYaMH CBAPHBIX IIBOB,
IpUYeM CXeMa OCHOBHOW YaCTH UX COENMHEHUI MHOTOKPAaTHO roBTopsiercsi. O0opynoBaHue,
KOMITOHEHTBI I CHCTEMBI TPYOOIIPOBOIOB M3TOTABIIMBAIOTCS C COOJIFOIEHNEM BBICOKHUX
TpeOOBaHMII K BAKYyM-IIJIOTHOCTH U YUCTOTE 0OPaOOTKHL.

INosicaurenbHoe 3ameuanue. Hekoropast mponykuus, ykasaHHas B myHkTe 2.5.2.2, 0o
HETIOCPEICTBEHHO CompuKacaercs ¢ TexHojorndeckum razom UFs, mubo HemocpencTBeHHO
yIpaBisieT HeHTpU(yraMu 1 NpoxoxkaAeHNeM ra3a oT HeHTPU(yru K HeHTpudyre u ot
kackazna k xackany. Kopposunonno-crorikue xk UF¢ MaTepuanbl BKIFOYAKOT MEAb, MEHbBIE
CIUIaBbl, HEP>KABEIOIYIO CTaJlb, AJTFOMUHUM, OKCU AJTFOMUHUS, AIFOMUHUEBBIE CILIABbI,
HUKEJIb WU CIIJIaBbl, coneprkamue 60 MpoLeHToB Wiu 0oJiee HUKEJ 110 BECY, U
¢dTOpUpOBaHHBIE YIIEBOIOPOIHbIE MOTUMEPHL.

2522.1. CucTembl moma4yn/cUcTeMbl OTBOAA "MPOayKTa" 8401 20 000 0
1 "XBOCTOB".
CrienaabHO pa3paOOTaHHBIE WU TIOATOTOBJIEHHBIE
TEXHOJIOTUYECKHE CUCTEMBI WK 000PyA0BaHUE AJIst
000raTUTENIbHBIX 3aBOAOB, H3TOTOBJIEHHOE MIIH
3amuineHHoe u3 croiikux k UFq marepuanos,

BKJTFOYAIOLITHIE:

25221.1 [NMuTaromue aBTOKIABbI (MM CTAHLIUN), TIEYH HJIH 8417 90 000 0;
yCTaHOBKHM, npumeHsiembie 151 nogayu UF 8419 89 98;
B IIpoLiecce oborameHus 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,
852990 109 0

574534471 Q)

3 -:.\vsll 9I



18

Ne mynkra HaumeHoBaHue Kon *
TH BOJI EADC
252212 JecyOnumMaTophbl, XOJOJHbIE JJOBYIIKHU FJIA HACOCHI, 8413 70;
ucnosb3yemblie s otsoaa UF¢ B mpouecce 8414 10;
oOoraieHus Ha OCIEAYIOLIYIO Tiepeaady A 8419 8998
Harpesa
2.52.213. YcTaHOBKM [J1s1 KpUCTANIU3ALMHU WM TTIepeBoa B 8414 30;
JKUIKOE COCTOsIHUE, UcTionb3yemMble 11st orBoaa UFs 8419 60 000 O;
B Tpolecce 000TralieHus], MyTeM CKaTHs 1 epeBoia 8419 8998
UF¢ B )KUIKYO WK TBEPAYIO popmy
252214 YcTaHOBKY 1MOa4r/0TBOAA "MPOAYKTA" HIIH 8413 70;
"xBoctoB" myis nepemeienust UF¢ B koHTelHEpHI 8414 10
25222 CucTeMbl KOJUIEKTOPHBIX TPyOOIPOBOAOB 8401 20 000 0
ra3oLeHTPU]PYKHBIX KACKAIOB.
CriermanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
CHCTEMBI TPyOOTIPOBOIOB M KOJUIEKTOPOB ISt
ynepxxanust UFs BHyTpH HeHTpHU]YKHBIX KaCKaIOB.
Jta ceTh TPYOOMPOBOIOB OOBIMHO MPENCTABIISIET
co0otii cuctemy ¢ "TPOIHBIM" KOJUIEKTOPOM, M KaXKaast
LEeHTpH(]yra COEANHEHA C KaXKIbIM U3 KOJJIEKTOPOB.
CnenoBaTenbHO, CX€Ma OCHOBHOM 4acTU UX
COEIMHEHUs] MHOTOKPATHO NOBTOPSIETCS.
OHa NOJHOCTBIO N3TrOTABINBAETCS WIN 3aIIUIIAETCS
n3 croiikux k UFs MaTepuanos ¢ cobmoneHneM
BBICOKHMX TPeOOBaHMIi K BAKyyM-TUIOTHOCTH U
YICTOTE 00pabOTKH
25223, Macc-cniekTpomeTpbl/HoHHbIe HcTouHuKHN 1151 UF g 9027 89 000 O

CrienmaibHO pa3pabOTaHHBIE WJIH MTOATOTOBJIEHHBIE
MacC-CIeKTPOMETPBI, CIIOCOOHBIE MTPOU3BOIUTD
npsiMOii 0TOOP MPOO 13 ra3oBbIx MoTokoB UFg

1 00J1aIar0Ie BCEMH CIICIYIO LM
XapaKTEPUCTHKAMU:

a) CIOCOOHBIE U3MEPSITh HOHBI OT 320 eIMHMUI
aTOMHOU Macchl miu Ooee 1 0dIagarommne
pasperieHueM aydine, yem 1 gons u3 320,

0) comepikaT MOHHBbIE HCTOYHHUKH, U3TOTOBJICHHBIE 13
HUKEJIs, HUKeJIeBO-MEIHBIX CIIJIABOB C COZEPKAHUEM
HUKeJs 1o Becy oT 60 mpoLeHToB i 6oee mim
HUKEJIEBO-X POMOBBIX CIUIABOB JINOO 3alIHIIEHHbIE
MOKPBITHEM U3 HUX;

B) COZep)KaT MOHU3ALMOHHbIE UICTOYHUKH C
OoMOapaUpPOBKOI 3JIEKTPOHAMH;

T) comepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO
IUIs N30TOITHOTO aHAJN32

574534471 Q)
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Ne mynkra HaumeHoBaHue Kon *
TH BOJL EASC
25224 IIpeoGpaszoBareny 4aCTOTHI. 8502 39 800 0;
CrneunanbHO pa3paOOTaHHbIE WU OATOTOBJIEHHBIE 8502 40 000 0;
npeoOpa3oBaTesl YacTOThI (TaKKe N3BECTHBIE KaK 8504 40910 0;
KOHBEPTEPHI MJIN HHBEPTOPHI) AJIsl TUTAHHUS CTATOPOB 8541 59 000 0
JIBUTaTeNe, yKa3aHHbIX B MyHKTe 2.5.2.1.2.4,
WJIM YaCTH, KOMITOHEHTBI U MIOACOOPKYU TaKHX
npeoOpa3oBaTesieil 4acTOThI, O0JIaJarOIINe
00erMH XapaKTepUCTUKAMHU:
a) MHOTO()a3HbBII YaCTOTHBII BBIXOJ] B IUAINA30HE
ot 600 I'ry u Gosee;
0) BBICOKasi CTAOMJIBHOCTH (CO cTadMn3anuei
yacToThl Jdy4ie 0,2 mpoLeHTa)
2.5.225. CrneunasnbHble CTOMOPHBIE U PETYJIUPYIOLINE
KJIanaHbl
252.25.1. CrieunanbHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE 8481 30;
CTOTIOPHBIE KJIAMaHbl 151 00eCTeueH sl MOCTYTIICHHS 8481 80
"mponykTa" unn "xBoctoB" UF¢ B Buae ra3oBbix
MOTOKOB OTJENBHON LEeHTpupyru
2.52.2.52. Krnanans! cuib(OHOHTO TUIIA, PYUHBIE UITH 8481 30;
aBTOMATUYECKUE, CTOTIOPHbBIE UIIA PErYJIUPYIOLINE, 8481 80

N3rOTOBJICHHBIC N3 MAaTEPHAJIOB, CTOMKUX K
Koppo3ud, Bbi3biBaeMoil UF¢, nin 3aiuineHHble
TaKMMU MaTepuajaMy, ¢ BHyTPEHHUM JIUaMETPOM

ot 10 go 160 MM, cnenuanbHO NpegHa3HAYEHHbIE NN
MOJATrOTOBJIEHHBIE 11 UCIOJIb30BAHUS B OCHOBHBIX
VTN BCTIOMOTaTEeNbHBIX CHCTEMAX
ra3oLeHTPU(YKHBIX YCTAHOBOK MO 00OTAIIEHUIO

[NosicauTensHOE 3aMeuanue. THIOBbIE CIeHUANTbHO pa3pabOTaHHbIE WM MOATOTOBJICHHBIE
KJIaNaHbl BKJIFOYAIOT KJIAMaHbl CHIIb(OHHOTO TUMA, OBICTPONEHCTBYIOIINE 3aTIOPHBIE
KJIanaHbl, ObICTPOACHCTBYIOLINE KJIATIAHbI U APYTHE.

2.523. CrienaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
CcOOPKU ¥ KOMITOHEHTHI JJIs1 UCTIOJIb30BaHUS TIPU
razonud Hy3noHHOM 00OTaleHIH

BBonHoe 3ameuanue. [Ipu razoguddy3noHHOM MeToe pa3feNieHus U30TOMOB MPUPOTHOTO
ypaHa, 00€IHEHHOT0 ypaHa WM CIEeNUaTbHOTO PACLIEIUISIOIerocss MaTepraia OCHOBHON
TEXHOJIOTUYECKON COOPKOI SIBIISIETCS CIeLUAIbHBIN TOPUCTHIN ra3oauddy3uoHHbIH Oapbep,
TEII000MEHHUK TSI OXJIAXKIEHUS ra3a (KOTOPBI HAarpeBaeTCsl B MPOLIECCe CHKATHS),
VIUIOTHUTEJIbHBIE KJIAMAHBI U PETYJIUPYIOIINE KIIAMaHbl, a TAKXKe TPYOOIPOBOIBL.

ITockonbky B razopndy3norHoi TexHomornu ncnomas3yercs raz UFg, Bce obopynoBaHue,
TPYOOIPOBOIBI U TIOBEPXHOCTH M3MEPUTEIBHBIX MPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C
ra3oM) M3roTaBJIMBAIOTCS M3 MATEPUAJIOB, COXPAHSAIOLINX cTabmibHOCTD pu koHTakTe ¢ UFG.
lazonuddysznonHast ycTaHOBKA COCTOUT U3 Psiia TAKUX COOPOK, TAK UYTO UX KOJIUIECTBO
MOJKET OBbITh BaJKHBIM ITOKa3aTeJIeM KOHEYHOTO MpeIHA3HAYSHUSI.
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Ne mynkra HaumenoBaHnue TH BDJT EAD c*

2.5.23.1. I"azonuddy3nonHbIe Oapbepbl U MaTEPHAIIbI IS HX
U3TrOTOBJICHUS

D1, L CrienpanbHO pa3paboTaHHbIE WK TTOATOTOBJIEHHbBIE 8401 20 000 0;
TOHKHE MOPUCTbIE (PUIBTPBI C Pa3MEPOM TOP 8421 39800 6
10 - 100 HM, TONIIMHON 5 MM WU MEHBIIIE, a JJIs
TpyOUarbx (OpM TUaMETPOM 25 MM WIJIM MEHbIIE,
M3rOTOBJIEHHBIE U3 METAJUIMYECKUX, TOJTUMEPHBIX
UM KEPAMUYECKUX MaTEPUANIOB, CTOMKUX K
Koppo3uu, Bei3biBaeMoit UF (CM. mosicHUTENbHOE
3aMevaHue K myHKTy 2.5.2.4)

2.523.1.2. CniennaibHO MOATOTOBJIEHHBIE COSTMHEHUS VITH 2818 20 000 0;
MOPOLIKH ISt U3TOTOBJIEHUS (PUIBTPOB, YKA3aHHBIX B 2903 41 000 O;
nyHkTe 2.5.2.3.1.1, pasmepom yactuu meHee 10 Mkm 2903 42 000 O;
1 BBICOKOM OJJHOPOAHOCTBIO UX IO KPYHOCTH, 2903 43 000 O;
W3TrOTOBJICHHBIEC U3 HUKEJS WIN CILUIABOB, 2903 44 000 0;
coneprkammx 60 mpoueHTa min 60Jiee HUKeJIs 10 2903 45 000 O;
BeCy, okcuaa amoMuHus, cTtoikux Kk UFg monHOCTBIO 2903 46 000 O;
(TOPUPOBAHHBIX YIIIEBOJOPOIHBIX MOJUMEPOB C 2903 47 000 O;
YICTOTOM 10 Becy 99,9 mporueHTa uimu dosee 2903 48 000 O;

2903 49 000 O;
2903 51 000 O;
2903 59 000 O;
2903 69 000 0;

7504 00 000 9
2.523.2. Kameps! muddy3opos. 7310 10 000 0;
CrniennanibHO pa3paboTaHHBIE WK TTOATOTOBJIEHHBIE 7508 90 000 9;
FEPMETUYHBIE COCYAbI AJIsI MIOMELIECHUSI B HUX 7611 00 000 O;
razonud hy3uoHHBIX OapbepOB, U3TOTOBJICHHBIE 7612
u3 3amuieHHbix ot UFs Matepuanos
(cM. TosicHUTENbHOE 3aMeYaHue K MyHKTy 2.5.2.4)
25233. Kommpeccopel 1 ra301yBKU. 8414 80 900 0

CriermanibHO pa3paboTaHHbIE WK MOATOTOBJICHHBIE
KOMIIPECCOPBI UM ra30yBKU C
MPOU3BOIUTENILHOCTHIO Ha BXone 1 ky0. metp UF,
B MHUHYTY WU OOJiee U C JABJICHUEM Ha BBIXOZE 1O
500 kIIa, mpenHa3HaYeHHBIE U151 OJITOBPEMEHHON
skcrutyaranun B cpene UFq mn 6e3 Hero, a Takke
OTAeNbHbIE COOPKU TAKHX KOMITPECCOPOB U
ra3onyBOK.

OTH KOMIIPECCOPHI U ra301yBKU UMEIOT Mepenan
naBiieHus 10:1 uiu MeHee U U3rOTaBJIMBAIOTCS U3
crorikux k UFs maTepuanos nian 3aluieHHbIX

OT Hero (CM. OSICHUTEJIbHOE 3aMeYaHNe

K MyHKTY 2.5.2.4)
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Ne mynkra Hanmerosasue Kon *
TH BOJI EADC
25234. VYII0THEHMS BPALAIOIINXCSl BAJIOB. 8484 10 000 9;
CrenmanbHO pa3paboTaHHBIE WK TIOATOTOBJIEHHbIE 8484 90 000 0;
BaKyyMHbI€ YIIJIOTHEHMs], YCTAHOBJIEHHBIE HA CTOPOHE 8487 90 900 0
MOJJa4M U Ha CTOPOHE BBIXOJA JJIsl YIIJIOTHEHUS Baa,
COEIMHSIOLIEr0 POTOP KOMITPECCOpa UK ra30yBKH C
MIPUBOIHBIM JBUTATEJIEM C TEM, YTOOBI 00€CIEeYHTh
HAJIe)KHYI0 TepMETH3ALHIO, TIPEAOTBPALIAIOLIYIO
HaTEeKaHUE BO3yXa BO BHYTPEHHIOK KaMepy
KOMIIpECcCopa MJIM Ta30/AyBKHU, KOTOpasi HAMOJHEeHA
UF¢. Takue yrioTHEHUs! OOBIYHO MPOEKTUPYIOTCS Ha
CKOpPOCTh HaTekaHus OydepHoro raza MmeHee
1000 ky6. cM/mMuH
25235. TemnooOmennuku st oxnaxaenus UFs. 8419 50 000 0

CriermmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
TEIUIOOOMEHHUKH, U3TOTOBJIEHHBIE MU 3aIUIIEHHbIE
u3 croiikux k UFs MaTepuanos (CM. MOSICHUTENBHOE
3aMevaHue K MyHKTY 2.5.2.4) u paccunTaHHbIE HA
CKOPOCTb U3MEHEHMS ABJIEHU, ONPENENAIOIIErO
yredky, menee 10 I1a B yac npu nepenazne naBieHus
100 xIIa

2524 CrnieunanbHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE
BCIIOMOTaTeJIbHbIE CUCTEMbI, 000OPYIOBaHUE U
KOMIIOHEHTBI JJIsl UCTIOJIb30BaHUS MIPH
razonu¢Hy3noHHOM 00OTaIEeHUH

BBonHble 3amMedanyst. BciomorartenbHble CHCTEMbI, 000PYIOBaHNE U KOMIIOHEHTBI IS
razoan(Py3nOHHBIX YCTAHOBOK MO 0OOTAIIEHUIO TPEACTABIISIIOT COO0M CUCTEMBI YCTAaHOBKH,
HeoOxomumble it nonauu UF B razonuddy3noHHyro cOOpKy, IJisi CBSI3U OTAEIBHBIX COOPOK
MeXIy OO0l 1 00pa3oBaHust KaCKamoB (MK CTyIIEHEH) C LeNIbI0 MOCTENIEHHOTO TOCTHIKEHUS
Oosiee BBICOKOTO OOoramenus U u3Bjiederus "mpoaykra" u "xsoctos" UFs u3

i y3nOHHBIX KacKaloB. BBUIY BHICOKOMHEPIIMOHHBIX XaPAKTEPUCTHK TU(PY3HOHHBIX
KacKaJoB JIF000e MpepbiBaHKe UX padOThl, 0COOEHHO X OCTAHOBKA, MPUBOIST K CEPHE3HBIM
nocneactsusiM. CrienoBaTeNibHO, Ha ra30auddy3HOHHO# yCTaHOBKE Ba)KHOE 3HAUYEHHE NMEIOT
CTPOroe U MOCTOSIHHOE MOAePIKaHKie BAKyyMa BO BCEX TEXHOJOTMYECKUX CUCTEMAX,
aBTOMAaTUYECKasl 3aIUTa OT aBapHii 1 TOYHOE aBTOMATHYECKOE PEryIHpOBaHNe MOTOKA rasa.
Bce 3T0 mpuBOAMT K HEOOXOOUMOCTH OCHAIIEHHsI YCTAHOBKH OOJIBLINM KOJMYECTBOM
CreLUaIbHbIX U3MEPUTEbHBIX, PEryIUPYOIIUX 1 yrpasisiounx cucteM. O6bruHo UFg
UCTapsieTcsl U3 LMIMHAPOB, MOMEIIEHHbIX BHYTPH aBTOKJIABOB, U MOJAETCS B ra3000pa3HOi
(dopme K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOAOB Kackaza.
"IIpomykt" u "xBocThl" UF¢, MOCTymaronue u3 BEIXOIHBIX TOYEK B BUIE Tra3000pa3HBIX
NIOTOKOB, MPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOAOB Kackazaa Jubo K
XOJIOHBIM JIOBYLIKAaM, JINOO K KOMIIPECCOPHBIM CTAHIMSM, rae ra3oo0pasubiii notok UF,
COKMDKAETCsl M 3aTeM TOMELIAeTCs B COOTBETCTBYIOLINE KOHTEWHEPHI 1JIsl TPAHCIIOPTUPOBKU
wiu xpaHenust. [lockomnbky razonuddy3noHHas ycTaHOBKa MO 00OTAILIEHUI0 UMEET OOJIbIIOe
KOJITYECTBO ra3onnu(Py3uOHHBIX COOPOK, COOPAHHBIX B KACKAJIbl, CO3AAIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOBI KACKAOB C THICSYaMH CBAPHBIX LIBOB,
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Ne mynkra

%
HaumenoBanue

Kon
TH B3J1 EADC”

IpUYEM CXeMa OCHOBHOMW 4aCTH UX COeIMHEHMI MHOTOKPaTHO noBTopsiercsi. O60pynoBaHue,
KOMITIOHEHTBI U CUCTEMBI TPYOOIIPOBOIOB U3rOTABINBAIOTCS C COOIFOEHNEM BBICOKHX
TpeOOBaHU K BaKyyM-IZIOTHOCTU U YUCTOTE 00pabOTKH.
[MosicuurenvHOe 3ameuanue. [lepedncienHoe 000pyJOBaHNE BCTYAET B HEMOCPEICTBEHHBII
KOHTAKT ¢ TexHojornueckum razom UFs nnm HenocpeacTBeHHO peryaupyeT pacxon raza
BHyTpHU Kackana. Kopposnonno-croiikue k UFs Matepuasnbl BKIHOYAOT Meb, MEAHBIE
CIUIaBbI, HEP)KABEIOIYIO CTallb, ATFOMUHUM, OKCU aJTFOMUHUS, aJIFOMUHUEBbIE CILIaBbI,
HUKEJIb WM CIUIaBbl, coneprkamue 60 mpoieHTa mwin 0oyiee HUKEeJs 1Mo Becy, U
(TOpHPOBAHHBIE YIIIEBOJOPOIHBIE TIOTUMEPHI.

2524.1.

252411

252412

22413

252414

25242.

Cucrembl moa4yn/cucTeMbl OTBOAA "TPOayKTa"

u "XBOCTOB".

CrienmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
TEXHOJIOTUYECKHE CHCTEMBI HJIN 000PYAOBaHHE IJIst
000raTHTENbHBIX 3aBOJOB, N3TOTOBJICHHbIE NN
3amuineHHble u3 croiikux k UFs marepuanos,
BKJIIOUAsI:

HI/ITaIOI_I_II/Ie ABTOKJIaBbI, II€YN UJIKN CUCTEMBI,
ucnonb3yemele 111 nogayu UFg B mpouecce
oOorarmeHus

JHecyOarmaTopsl, XOJOJHBIE JIOBYLIKH UJIH HACOCHI,
ucnons3yemble ans orsoga UFg B mpouecce
oOorareHus Ha TOCIEAYIOLIYIO Tiepeaady A
Harpesa

YCTaHOBKI/I JJIA KpI/ICTaJ'IJ'II/I3aLII/II/I nu nepeBona B
J)KUJIKOE COCTOsSIHUE, Ucnob3yemble niis orBoaa UFe
B IIpoLiecce 00OraIeHus1, MyTeM CXKaTUs U TIepeBoIa
UF¢ B )KUAKYIO WK TBEpAYIO Gopmy

YcraHoBKYM mogadn/oTBoAa "mpoaykTa" wim
"xBocToB" Ay TpaHcnopTupoBku UF¢ B KOHTENHEpbI

CucTeMbl KOJUIEKTOPHBIX TPYyOOIPOBOAOB.
CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
CHCTEMBI TPyOOIIPOBOIOB M CUCTEMBI KOJUIEKTOPOB
s ynepxanus UFg BHyTpu razonn¢y3noHHBIX
KacKazoB.

8401 20 000 0

8417 90 000 0,
8419 89 98;
8514 19900 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,
852990 109 0

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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Kon

Ne myHKTa HaumenoBaHnue TH BOJ1E ADC”

IosicHuTenbHOE 3aMevaHue. JTa CeTh TPYOOIPOBOIOB MPEACTABIIAET COOOI cucTeMy
¢ "IBOIHBIM" KOJIJIEKTOPOM, I'Zie Kakaasi siueiika cCoeIMHeHa ¢ KaXKIbIM U3 KOJIIEKTOPOB.

25243. BakyymHble cucteMbl

25243.1. CrienaabHO pa3paOOTaHHbIE WU TIOATOTOBJIEHHbBIE 8401 20 000 0
BaKyyMHbIE MAarMCTPAJHN, BAKYYMHBIE KOJIJIEKTOPbI
Y BaKyYMHBIE€ HACOCHI TIPOM3BOIUTEIbHOCTHIO
5 xy0. METPOB B MUHYTY HJIU OoJiee

252432 BakyyMHbIe HaCOCHI, CIIELIUATBHO pa3padoTaHHbIE 8414 10 250 0,
WM TIOATOTOBJICHHBIE 17151 pabOTHI B CONEPIKAIINX 8414 10 810 0,
UF¢ ra3oBeIx cpeaax U U3roTOBJIEHHbBIE U3 8414 108900

koppo3uoHHO-cTolkux kK UFs maTepuanos unu
3aIUIIEeHHbIE UMK, JTU HACOCHI MOTYT OBITh UJTU
POTALIMOHHBIMU WJIN TIOPLIHEBBIMU, UMETh
BBITECHSIIOINNE U (PTOPUCTOYTIIEPOIHBIE YIUIOTHEHMS,
a TAaK)K€ B HUX MOTYT NPUCYTCTBOBATH CIIELIMAIbHBIE
paboune KUAKOCTU

25244, CromnopHbie U peryIupyroume KJianaHbl. 8481 10;
CriennanbHO pa3paOOTaHHBIE WU TTIOATOTOBJIEHHBIE 848130910 8;
cub()OHHBIE KJIATIAHBI, PyYHbIE WU 8481 30990 §;
aBTOMAaTUYECKHE, CTOTIOPHbBIE UIIA PErYJIUPYHOIINE, 8481 80

M3rotoByieHHbIe u3 cToiikux k UFs maTepuanos,
IUIsl yCTAHOBKU B OCHOBHBIX M BCIIOMOTATEJIbHBIX
cucreMax razonu(Gy3MOHHBIX YCTAHOBOK MO
00OTralIeHuIo

25.245. Macc-cniekTpomeTpbl/oHHbIe HcTOUYHUKY 1715t UF g 9027 89 000 O
CriennanibHO pa3pabOTaHHBIE WK MOATOTOBJICHHBIE
MacCC-CIIEKTPOMETPBI, CIIOCOOHBIE IPOU3BOAUTH
npsiMOit 0TOOp MpoO 13 razoBbix MOToKoB UFg
1 00J1aIar0LIIIe BCEMH CIIEIYIO LM
XapaKTEePUCTHKAMU:

a) CIOCOOHBIE U3MEPSITh HOHBI OT 320 eIMHHUIL
aTOMHOH Maccel wiu 6oee 1 0dIagaromme
pasperieHueM ayuiue, yem 1 gons u3z 320,

0) comepikaT MOHHBIE UCTOYHUKH, U3TOTOBJICHHBIE U3
HUKEJIs, HUKeJIeBO-MEIHBIX CILJIABOB C CONEPIKAHUEM
HUKeJs 1o Becy oT 60 mpoLeHToB i Ooiee mim
HUKEJIEBO-XPOMOBBIX CILIABOB JIMOO 3aIIHIICHHbIE
MOKPBITHEM U3 HIX,

B) COZIepIKaT MOHU3ALOHHbIE UCTOYHHUKH C
OoMOapaUpPOBKOI 3JIEKTPOHAMHU;

I') coziepKaT KOJUIEKTOPHYIO CUCTEMY,

NPUTOIHYIO Il N30TOMHOTO aHAJM3a
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25.25. CrneunanbHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE
CUCTEMBI, 000PYJOBaHNE U KOMITOHEHTHI JIJIs
UCTIOJIB30BaHMs Ha YCTAHOBKAX a3POIUHAMUYECKOTO
oOorareHust

BBonHble 3amedanyst. B nmporeccax a3poanHaMHIecKoro o0oralieHusi CMech ra3000pa3Horo
UFs n nerkoro rasa (BOXOPOA MM TeNINiT) COKUMAETCSI U 3aTeM INPOITyCKAeTCsl Yepes
paszensoLue 3JIEMEHTBI, B KOTOPBIX N30TOMHOE pa3zesieHNe 3aBepIIAeTCsl HOCPEICTBOM
TIOJTy4eHUs1 OOJIBLINX LEHTPOOEIKHBIX CHJI IO T€OMETPHH KPUBOJIMHEHHON CTEHKU.
YenemHo pa3paboTaHbl ABa MPOLIECCA 3TOTO THIA: MPOLECC COMIOBOIO Pa3feeHus 1
nporiecc BUXpeBoil TpyOku. [yt 000uX MpoeccoB OCHOBHBIMUA KOMIIOHEHTAMU KacKaaa
pas3zaeneHus sIBJSIFOTCS LMIIMHAPUYECKHEe KOPITyca, B KOTOPBIX Pa3MeIleHbI ClielualbHbIe
pa3nenuTeNbHbIE 3JIEMEHTHI (COTUIA WIIH BUXPEBBIE TPYOKH), TaA30BbIe KOMIIPECCOPHI U
TETIOOOMEHHUKH IS YAAJIEHHs 00pa3yIoIerocs Ipy CxKaTHH TeTIa.

JUnist a3pOAMHAMUYECKUX YCTAHOBOK TPeOyeTC s LENbIi Psil TAKUX KAaCKaJ0B, TaK YTO UX
KOJIMYECTBO MOJKET CJIy>KMTb Ba)KHBIM ITOKa3aTejeM KOHEYHOro ncrnoyib3oBanus. Ilockomabky
B a3pOoAMHaMUUecKoM rnpouecce ucronbzyercst UFg, moBepxHOCTH Bcero 000pyI0BaHMUs,
TpyOONPOBOIOB M M3MEPUTENBHBIX MPUOOPOB (KOTOPBIE BCTYNAIOT B KOHTAKT C Ta30M)
IOJDKHBI M3TOTABJINBATHCS WK OBITh 3AIMUIIEHBI TOKPBITHEM 13 MAaTEPHAJIOB, COXPAHSIIOIINX
ycToiunBoCcTh npu koHTakTe ¢ UFs.

ITosichurensHOe 3aMeuanue (k myHkram 2.5.2.5.1 - 2.5.2.5.12). DnemMeHTbl, yKka3aHHbIE B
nyHkrax 2.5.2.5.1 - 2.5.2.5.12, BCTynaroT B HENOCPEACTBEHHBIII KOHTAKT C TEXHOJIOMMYECKUM
razoM UFs 1160 HenocpeACcTBEHHO PeryIupyoT NOTOK B Ipeaeiax Kackasa.

Bce noBepxHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJIOTUYECKUM Ira3oM, LIETUKOM
U3roraBanBaroTcs u3 cTokux kK UFs MaTepuanos miM 3alUIa0TCs MOKPBITUEM U3 TAKUX
Marepuanos. JIJis neneil MyHKTOB, OTHOCSIIIUXCS K 3JIEMEHTAM a3 POANHAMHYECKOTO
oborateHust, Koppo3uoHHO-cTolikne k UFs MaTepuabl BKIIIOYAIOT Me/lb, MEJIHbIE CILIABBI,
Hep>KaBEeIOLIYIO CTallb, AIFOMUHUMN, OKCU ATIOMUHUS, aJJFOMUHHIEBbIE CILIABbI,

HUKEJIb WU CIUIaBbl, coneprkamue 60 MpoLeHTOB Hiu 00Jiee HUKEJIS 10 BECY, a TAKIKe
(TOpHPOBAHHBIE YTIIEBOIOPOIHBIE TIOJIMMEPHI.

2.525.1. PaznenuTenbHbIe cOIIa M UX COOPKH. 8401 20 000 0
CriernanibHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
pa3nenuTeNbHbIE COMA, COCTOSIINE U3 LIETeBUIHBIX
M30THYTHIX KaHAJIOB C PaANyCOM M3ruba MeHee 1 M,
Koppo3uoHHO-cTOMKUX K UFs 1 umerommx
BHYTPEHHIOIO PEXYIIYI0 KPOMKY, KOTOpasi pa3fiessieT
MPOTEKAOIMIT Yepe3 COILIO Ta3 Ha [Be ppaKkuuu

252352 Buxpesbie TpyOku 1 X COOpKU. 8401 20 000 0
CrneunanbHO pa3paOOTaHHBIE WU TOATOTOBJICHHBIE
BUXPEBbIE TPYOKH, UMEIOLINE HITHHAPUIECKYIO UITH
KOHYCO00Opa3Hyto (popmy, U3rOTOBJICHHBIE U3
KOppOo3uOHHO-cTONKNX K UFs Marepuanos nimn
3aIIUIICHHbIE TOKPBITHEM U3 TAKHX MAaTepUaJIOB U
MMEIOLIIE OTHO MM O0JIee TAHTeHLINAIbHOE BXOIHOE
orBepcTue. TpyOKU MOTYT ObITH OCHAILIEHBI OTBOJAMU
COILJIOBOTO TUIIA HA OTHOM IUIA Ha OOOUX KOHLIAX
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ITosicuurensHOe 3aMeuanue. IIutarenbHbIi ra3 nocTynaer B BUXPEBYIO TPYOKY
10 KacaTeJIbHOM C OJHOIO KOHIIA WM Y€Pe3 3aKPyYMBaOLINE JIONATKH, MU Yepe3
MHOT'OYHCJIEHHbIE TAHI€HIIMAJIbHbIE BXOJHbIE OTBEPCTHS BIOJIb TPYOKH.

2.5.253.

2D LoD

2.5.2.5.5.

25.25.6.

2.5.25.7.

2.52.5.7.1.

CrienmanibHO pa3pabOTaHHBIE WM TTOATOTOBJIEHHBIE
KOMIIPECCOPBI WM Ta30AYBKH, U3rOTOBJIEHHbIE U3
Koppo3uoHHO-cTolKuX Kk UFg 1 Hecymemy rasy
(Bomopox uiv renuii) MaTepranos

VYI0THEHNS BpalaroNXCsl BaJOB.

CrienraabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
YIJIOTHEHUSI BPAIIAOIINXCS BAJIOB, YCTAHOBJICHHbBIE
Ha CTOPOHE MOJa4u U Ha CTOPOHE BBIXOMA s
VIJIOTHEHUS BaJia, COEANHSIFOIIETO POTOP
KOMITPECCOPa MJIU POTOP ra30AyBKHU C TPUBOIAHBIM
IBUTATEJIEM C TEM, YTOOBI 00ECIIeYNTh HATIEIKHY IO
repMETH3aLUIO0, TPEAOTBPALIAIOLIYIO BBIXO
TEXHOJIOTUYECKOTO T'a3a WM HaTeKaHNe BO3yXa WU
VIUIOTHSIFOLIETO T'a3a BO BHYTPEHHIOK KaMepy
KOMIIPECCOpa WJIU Ta301yBKH, KOTOpas 3aroJHeHa
cmecbro UFg, 1 Hecyiero rasza

Termoo0MeHHNKY AJIst OXJTAKICHIS ra3a.
CrieunanbHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE
TEIUIO0OOMEHHUKHU, U3TOTOBJICHHbIE U3 KOPPO3HOHHO-
croiikux k UFs MatepuasoB miu 3aiiuieHHbIe
MOKPBITUEM U3 TAKMX MaTEPUaIOB

Koxyxu pazgensrommx 3J1eMeHTOB.

CrnienmanibHO pa3paboTaHHBIE WK TTOATOTOBJIEHHBIE
KOXKyXH, U3TOTOBJIEHHbIE U3 KOPPO3ZHOHHO-CTONKUX K
UFs MaTtepuanos uiM 3allUleHHbIE TTOKPBITHEM U3
TaKUX MaTepuasoB, 1Jisl IOMELIEHHs B HUX BUXPEBbIX
TPYOOK WJIN Pa3eNUTENbHBIX COTEN

Cucremsl monayn/cucTeMsl 0TBoAA "mpoxykTa”

1 "XBOCTOB".

CrienmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
TEXHOJIOTUYECKHE CHCTEMBI HJIN 000PYAOBaHHE IJIst
00O0raTHTENBHBIX YCTAHOBOK, N3TOTOBJIEHHBIE M3
Koppo3uoHHO-cTolkux kK UF¢ maTepuanos nnu
3allMLIEHHbIE TOKPBITUEM U3 TAKUX MAaTEpPUAJIOB,
BKJIIOUAIOLIHE:

HI/ITaIOH_II/Ie ABTOKJIaBhbI, I€YN UJIN CUCTCMBI,
ucnonb3yemele 0y nogauu UFs ais npouecca
oOorarmeHus

8414 80900 0

8484 10 000 9,
8484 90 000 0,
8487 90900 0

8419 50 000 0

8401 20 000 0

8419 8998

8419 8998
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2.52.5.72. HecyOnumaTopsl (W11 XOJOIHBIE JIOBYIIKN), 8419 8998
ucnojb3yemble s BbiBeaeHus Harperoro UF,
U3 Mporecca 000raleHust Ui IOCIeAyOLIero
nepeMeLeHUs

2.52.513. CraHUuu OTBEPIKIEHUS WIH OXKIKEHUS, 8419 8998
ucnosszyemble 115 BoiBeneHus: UF u3 npouecca
oOorammenust myreM cxaTust u nepesoga UF
B )KUIKYIO WK TBEPAYIO (Hhopmy

252574 Cranmun "nponykra" win "XBOCTOB", UCMIONB3yEeMbIe 8419 89 98
111 nepemetnenust UFg B KOHTENHEPBI

25258. CucTeMbl KOJUIEKTOPHBIX TPYyOOIPOBOIOB. 8401 20 000 0
CriermanbHO pa3paboTaHHbIE WM TTOATOTOBJIEHHBIE
CHCTEMBI KOJUIEKTOPHBIX TPYOOIIPOBOIOB,
M3rOTOBJICHHBIE U3 KOPPO3NOHHO-CTOMKMX K UF;
MaTepHaJiOB WIH 3aLINIIEHHbIE TOKPbITHEM
U3 TaKUX Matepuasos, 1t yaepxkanust UFq
BHYTPH a3pOJMHAMUYECKIX KAaCKaloB. JTa CeTh
TPyOOIPOBOIOB MPEACTABISIET COOOI CHCTEMY C
"NBOMHBIM" KOJIJIEKTOPOM, TJI€ KaXKIblil KacKas
WUTU TPYTIIA KaCKazoB COEIMHEHBI C KaXKIbIM 13
KOJIJIEKTOPOB

2 0 M S BaxyyMHbI€ CCTEMBI 1 HACOCHI

25259.1. CrnienpanbHO pa3paboTaHHBIE WK TOATOTOBJIEHHBIE 8401 20 000 0
BaKYyMHBIE CUCTEMbI, COCTOSIIIUE U3 BAKYYMHBIX
MarucTpaeii, BakyyMHBIX KOJUIEKTOPOB U
BaKyYyYMHbBIX HACOCOB U NMPE€AHA3HAUYCHHDbIC OJIA
pabotsl B coneprkamux UFq ra3oBbix cpemax

252592, CrienaabHO pa3paOOTaHHBIE WU TIOATOTOBJIEHHBIE 8414 10 250 0;
BaKyyMHBIE HaCOCHI 11t paboThl B conmeprkamux UFg 8414 10 810 0;
ra3oBbIX CpeAax U U3rOTOBJIEHHbBIE U3 KOPPO3UOHHO- 8414 108900
crorikux k UFs maTepuanoB unu 3amuineHHble
MOKPBITUEM U3 TAKUX MaTEpPUAJIOB.
B 3Tux Hacocax MOTyT UCHOJIb30BATHCS YIIOTHEHUS
u3 (PTOp3aMelEeHHBIX YTIIEBOAOPOIOB U CIEUATbHBIE
paboure KUAKOCTU

2B 2 3 10, CrneunasnbHble CTONOPHBIE U PETYJIUPYIOLINE 8481 10;
KJIAMaHBbI. 8481 30910 §;
CriennanbHO pa3paOOTaHHBIE WU TOATOTOBJICHHBIS 8481 30990 8;
crib()OHHBIE KJIATIAHbI, PyYHbIE FIIU 8481 80
aBTOMATUYECKHUE, CTOMOPHBIE WM PETyJINPYIOLINE,
U3rOTOBJIEHHBIE U3 KOPPO3MOHHO-CTOMKUX K UFg
MaTepuasnoB WIN 3alULIEHHbIE TOKPBITUEM U3 TAKUX

5745344(19)
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Marepuasos, tuamerpoM ot 40 MM u Oonee 1ist
MOHTaa B OCHOBHBIX M BCIIOMOTATEJIbHBIX CUCTEMAX
YCTaHOBOK a3pOAMHAMHYECKOro 00OorameHus
2.5.2.5.11. Macc-cniekTpomeTpbl/roHHbIe HCTOUHUKY 11715t UF 6. 9027 89 000 O

CrienmaibHO pa3pabOTaHHBIE WJIH MOATOTOBJICHHBIE
MacCC-CIIEKTPOMETPBI, CIIOCOOHBIE IPOU3BOAUTH
npsiMOii 0TOOP MPOO 13 ra3oBbIx MOoTOKOB UF

1 00J1aIar0LIIie BCEMH CIIEIYIO LM
XapaKTepPUCTUKAMU:

a) CIIOCOOHBIE U3MEPSITh HOHBI OT 320 eIMHMUIL
aTOMHOM Macchl wiu 6osee 1 0daanaromme
paspeuieHueM aydiune, yem 1 goss u3 320,

0) comepr>kaT MOHHBIE HCTOYHUKH, U3TOTOBJICHHBIE M3
HUKEJIs, HUKeJIeBO-MEIHBIX CIIJIABOB C CONIEPKAHUEM
HUKeJs 1o Becy oT 60 mpoLeHToB mim Ooiee mim
HUKEJIeBO-X POMOBBIX CILIABOB JINOO 3aIHIIEHHbIE
MOKPBITHEM U3 HUX;

B) COZIepIKaT MOHU3ALMOHHbIE UICTOYHUKH C
OoMOapaIUpPOBKOI 3JIEKTPOHAMI;

I') cozepikaT KOJUIEKTOPHYIO CUCTEMY, TPUTOIHYIO
IUIs N30TOMHOTO aHAJIN32

2.5.25.12. Cucremsl otnenenus UFs oT Hecyiero rasa.
CrneunanbHO pa3paOOTaHHbIE WU TTIOATOTOBJIEHHBIE
cuctemsl 11 ornenenust UFs oT Hecyiero raza
(Bomopona miu renus)

[TosicautensHble 3ameuanusi. Cuctemsl, ykasaHHble B yHKTe 2.5.2.5.12, npenHa3HaueHbI 1151
cokpatenus coneprxannst UFs B Hecylem rase 10 OJHOI 4YaCTH Ha MIIJIMOH WA MEHee

¥ MOTYT COIEp KaTh TaKoe 000OPYIOBaHUE, KAK:

a) KPHOT€HHBIE TEINIOOOMEHHHUKH U KPHOCETapaTophl, CIOCOOHBIE CO3aBaTh TEMIEPATypy
153 K (-120 °C) nnu Hike,

0) OJI0KHM KPHOTEHHOTO OXJIAXKIEHUSs, CIOcOOHbIe co3naBarh Temmeparypy 153 K (-120°C)
VI HUXKE,

B) OJIOKM pa3mesuTeNIbHbIX COTeN UM BUXPeBbIX TpyOok mist otaenerns UFg oT Hecymero
rasa;

>

r) xononHsle noByiikn UFg, ciocobnbie konnencuposatb UF.

25.2.6. CreunanbHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
CUCTEeMBbI, 000PYIOBaHIE U KOMITOHEHTHI JIJIs
MCTOJIb30BaHUs HA YCTAHOBKAX XMMIYECKOTO OOMeHa
YT NIOHOOOMEHHOTO O0OTaIle NS

Bsonnele 3ameuanns. HesnaunrenpHOE paznuyue U30TONOB NPUPOAHOIO ypaHa,
00EIHEHHOT 0 ypaHa WU CHENHUAIbHOIO PAaCLIETIIIOUIerocsi MaTepHaia Mo Macce MPUBOIUT
K HEOOJIBIINM M3MEHEHUSIM B PABHOBECHUSIX XMMUYECKUX PEAKIIHii, KOTOPbIe MOTYT
HCTIONIb30BaThCsl B KAYECTBE OCHOBBI [T Pa3ieNIeHHs] H30TOMOB. Y CIELTHO pa3paboTaHo ABa
nporiecca:; JXUAKOCTHO-)KUAKOCTHBIN XUMHUECKUil 0OMEH M TBEpI0-KUIKOCTHBIN NOHHBIN
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obmeH. B npouecce »KUIKOCTHO-KUIKOCTHOIO XUMUYECKOTr0 0OMEHa B IPOTUBOTOKE
IPOMCXOAUT B3aUMOJIEIICTBHE HECMEIINBAIOLINX CS )KUAKUX (a3 (BOAHBIX MM
OPraHUYeCcKUX ), YTO MPUBOIUT K 3(pexTy KackagupoBaHUsI THICSY CTAAUN pa3feIeHus.
Bonnast (haza cocTouT M3 XJI0pHaa ypaHa B pacTBOPE COJISTHOM KUCIIOTHI, opranudeckas dasa
COCTOUT M3 HKCTPAreHTa, COMEPIKAILErO XJIOPU YpaHa B OPraHMYECKOM PaCTBOPHUTEIIE.
KoHTakTHBIME (DUIIBTPaMU B Pa3eIUTEIbHOM KaCKa/ie MOTYT SIBJISITBCS JKUAKOCTHO-
YKHIKOCTHbIE OOMEHHBIE KOJIOHHBI (TaKue, KaK MyJIbCAIIMOHHbIE KOJOHHBI C CETYATBIMU
TapeaKamMM) WU )KUAKOCTHBIE [eHTpU(yKHbIe KOHTaKTHBIE (GribTpbl. Ha 06omx KoHmax
pa3IeNuTEeNbHOTO KacKaza B LENsIX oOecredeHus pedurrokca Ha KaKIOM KOHIIE HEOOX OTUMBbI
XUMHYECKHe MpeBpateHust (OKICIeHne U BOCCTAHOBIeHUe). | TaBHas 3a1a4a KOHCTPYKIMH
COCTOUT B TOM, YTOOBI HE IO CTUTD 3arPsI3HEHHSI TEXHOJIOTUYECKUX IMOTOKOB HEKOTOPBIMU
MOHAMH METAJUIOB. B CBSI3M € 3TUM HCMONB3YIOTCS MIACTUKOBBIE, TOKPHITHIE MIACTHKOM
(BKITFOUAst MPUMEHEHNe (PTOPUPOBAHHBIX YIIIEBOJOPOIHBIX IMOJMMEPOB) U (HJTH) MOKPHITHIE
CTEKJIOM KOJIOHHBI U TPyOOnpoBoabl. B TBEpI0-KMIKOCTHOM HOHOOOMEHHOM IpOLECcCe
oOoralieHne JOCTUTAeTCs TOCPEACTBOM aicopOLnu/qecopounn ypaHa Ha CrieluaaIbHON
OuYeHb OBICTPONENCTBYIOIIEeH HOHOOOMEHHOI cMoute uin agcopbente. PacTBop ypaHa B
COJISTHOH KHCJIOTE M APYTUe XUMHYECKUE PeareHThl MPOMYCKAIOTCS Yepe3 HMINHAPUIECKIEe
oboraruTeNbHbBIE KOJIOHHBI, COAepIKallie YINIOTHEHHBIE cIou ancopbOenTa. [l mopnepxkanus
HENPEePBIBHOCTH IMpoLiecca HeoOxoauma cuctema pedirokca B HENsIX BHICBOOOXKIEHHS ypaHa
u3 ancopOeHTa 0OpaTHO B XKHUAKHIA MOTOK C TeéM, 4YTOOBI MOKHO OBLIO coOpaTth "mponykt" u
"XBOCTBI". DTO AOCTUTAETCS MYyTEM HCIOJIb30BAHNUS NOAXOAIINX XUMUYECKUX PEareHTOB
BOCCTAHOBJIEHUS/OKUCIIEHNS], KOTOPbIE ITOJIHOCTBIO PEreHEPUPYIOTCS B pa3AesibHbIX BHELIHUX
NETJSIX ¥ KOTOPBIE MOTYT YaCTUYHO PEreHepUPOBATHCS B CAMUX N30TOMHBIX Pa3/IEIUTEIbHbBIX
kosioHHax. [IpucyTcTBre B mporecce ropsaux KOHLUEHTPUPOBAHHBIX PACTBOPOB COJISTHOI
KUCJIOTHI TpeOyeT, 4TOObl 000pPyAOBaHNE OBIJIO M3rOTOBJIEHO U3 CIIELHAIbHBIX KOPPO3HOHHO-
CTOMKHUX MaTepHaJIOB UJIM 3aLIMLIEHO MOKPBITHEM U3 TAKHX MAaTE€PHUaJIOB.

25.26.1. KuIKOCTHO-)KUAKOCTHBIE OOMEHHBIE KOJIOHHBI 8401 20 000 0
(xumuueckuii oOMeH).
CrnienmaabHO pa3paOOTaHHbIE WU TIOATOTOBJIEHHbBIE
MIPOTHUBOTOYHBIE JKUIKOCTHO-)KUIKOCTHBIE OOMEHHBIE
KOJIOHHBI, UMEIOIINE MEXaHUYECKUI CUJIOBOI BBOJ
IUTsl yPaHOBOTO 00OTAIEHNUs C UCTIOIb30BaHUEM
nporecca XUMHIECKOro ooMeHa. J{Jist KoppO3nOHHOMA
YCTOMYMBOCTU K KOHLIEHTPUPOBAHHBIM PacTBOpPaM
COJISTHOM KHCJIOTBI 3TU KOJIOHHBI U UX BHYTPEHHUE
KOMITOHEHTBI OOBIYHO U3TrOTABIIUBAIOTCS U3
MOIXOSIIINX TUIACTUKOBBIX MaTepUAIOB (TaKUX, KaKk
(hTopUpOBaHHBIE YTIIEBOAOPOIHBIC TIOJUMEPHI) UITU
CTEKJIA WJIU 3aLIUIIEHBI TOKPBITHEM U3 TAKUX
MaTepuaioB. KoTOHHBI OOBIMHO TPOSKTUPYIOTCS HA
BpeMs1 IPOX0kAeHMs B kKackane 30 ¢ uiu MeHee

2.5.26.2. LleHTpudyKHBIE KUAKOCTHO-)KUIKOCTHBIE 8401 20 000 0
KOHTaKTHBIE (PIIIBTPBI (XUMUYECKUN OOMEH).
CrermanpHO pa3paboTaHHbIE WM OATOTOBJIEHHBIE
LeHTPU(Y>KHBIE )KUIKOCTHO-KUIKOCTHbIE
KOHTaKTHBIE (QHIIBTPHI [l 00OTalleHNs ypaHa ¢
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HCTIOJIb30BAaHKMEM TPOLIecca XUMUUECKOro OOMeHa.
B Takux unbTpax ucrnosp3yercs BpalieHue s
MOJTyYEHHSI ¥ )KUAKUX ITOTOKOB, a 3aTeEM
LeHTpoOeKHast cuia auist pasaenenus das. s
KOPPO3UOHHOM CTOWKOCTU K KOHLIEHTPUPOBAHHBIM
pacTBOpaM COJITHOW KUCJIOTBI KOHTaKTHbBIE (PUITBTPBI
M3TOTABJIMBAIOTCS U3 COOTBETCTBYIOLINX
TUIACTUKOBBIX MaTE€PHAJIOB (TaKHX, KaK
(hTOpUpOBaHHBIE YTIIEBOXOPOIHBIE TIOJTUMEDPDI) UITU
3aLUINAFOTCS MOKPBITHEM M3 HUX HJIH CTEKJIA.
[enTpudyxHBIE KOHTAKTHBIE (QUIBTPHI OOBIYHO
MIPOEKTHPYIOTCS Ha BpeMst TPOXOXKIEHHS B KACKa/Ie
30 ¢ unu menee

2.9.2.6.3. Cucremsl 1 000pyIOBaHUE AJISi BOCCTAHOBJICHIIS
ypaHa (XUMUYeCKUl OOMEH )

252631 CriennanpHO pa3paOOTaHHBIE WU TTIOATOTOBJIEHHBIS 8401 20 000 0
STYEIKH 3JIEKTPOXMMHUYECKOTO BOCCTAHOBJICHUS /ISt
BOCCTaHOBJIEHHUS YPaHa U3 OJHOTO BAJEHTHOTO
COCTOSIHUSI B Ipyroe it 00OTralieHus ypaHa c
MCTIOJIb30BAHKMEM IPOIIecca XUMUYECKOro 0OMeHa.
Marepuaisl ssueek, HaXOSIIUECs] B KOHTAKTe C
TEXHOJIOTHYECKUMHU PACTBOPAMU, TOJIXKHBI OBbITh
KOPPO3UOHHO-CTOMKMMHU K KOHLIEHTPUPOBAHHBIM
pacTBOpaM COJITHOM KUCJIOTBI

INosicuurensHOe 3ameuanue. KaTonHelil OTcek sSUeiiky JODKeH ObITh CIIPOEKTHPOBAH TaKUM
o0pa3oM, 4TOObI IPEAOTBPATUTH TIOBTOPHOE OKUCIIEHUE ypaHa 10 Oosiee BBICOKOTO
BaJIGHTHOT'O COCTOsiHUSA. J[71s1 yepskaHusi ypaHa B KATOIHOM OTCEKE siueiika MOXKET UMETh
HETPOHUIAeMYI0 TuadparMeHHy0 MeMOpaHy, M3TOTOBJIEHHYIO U3 CIELUATbHOTO
KaTHOHHO-OOMEHHOIO MaTepuaa.

Karon cocTouT M3 COOTBETCTBYIOIIErO TBEPAOTrO MPOBOAHMUKA, TAKOTO, Kak rpadur.

252632 CrienaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8401 20 000 0;
cucrems! st n3enedernst U s OpraHn4ecKoro 8413 70;
IIOTOKA, PEryJIMPOBAHUS KOHLUEHTPALUY KUCIOThI U 8414 10;
IUJTSA 3aTI0JTHEHUS STYEEK DIIEKTPOXUMHUYECKOTO 8419 89 98
BOCCTaHOBJIEHMS Ha MIPOU3BOACTBEHHOM BBIXOE
Kackazaa

[TosicHuTenbHOE 3aMeuaHe. ITU CXEMBI COCTOSIT U3 000PYIOBAHUS SKCTPAKLIUU
pacTBopuTeseM uist m3Bedenns U 13 OpraHndeckoro moToka B sKHAKHI PacTBOp,
000pynOBaHMs BeIMAPUBAHUS U (MJIH) APYroro 00OPYAOBaHUS ISl JOCTUIKEHUS PEryIMpOBKU
1 KOHTPOJIL BOAOPOIHOTO IOKAa3aTessi U HACOCOB WM APYTHX YCTPOICTB MepeHoca IJIs
3aIIOJIHEHHS STYEEK JIEKTPOXMMUYIECKOro BocCcTaHOBIeHNs. OCHOBHAs 3a7a4a KOHCTPYKIUH
COCTOUT B TOM, YTOOBI N30€KaTh 3arpsi3HEHNsI OTOKA KUIKOCTH HOHAMHU HEKOTOPBIX
metayoB. CienoBaTenbHO, T€ YaCTH 000PYAOBAHMS CUCTEMBI, KOTOPBIE HAXOISATCS B
KOHTAKT€ C TEXHOJIOTHYECKUM TTOTOKOM, U3TOTOBJIEHBI U3 COOTBETCTBYIOLINX MAaTEPHUAJIOB
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(Takux, Kak cTekso, GTOPUPOBAHHBIE YTIEBONOPOAHbBIE TTOJUMEPHI, CyJibdaTt nonudeHnna,
cynb(hoH nmonusdupa U MPOMUTAHHBIN CMOJION rpadUT) WK 3aLIUIIEHBI TTOKPBITHEM U3 TAKHX
MaTepuasos.

25264 CucTeMbl MOATOTOBKY MUTAHUS (XUMUYECKUN 8401 20 000 0
oOMeH).
CriennanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
CUCTEMBI J1JIs1 IPOU3BOACTBA MUTATENbHBIX PACTBOPOB
XJIOpHIA YpaHa BbICOKOW YMCTOTHI IJI1 XMMHUECKUX
OOMEHHBIX YCTAHOBOK pa3esieHHst U30TOIMOB
MPUPOAHOTO ypaHa, 00€THEHHOTO ypaHa Win
CHELUaNbHOr0 PacLIeIUISIOIIErocs: MaTepuaa

ITosicautenbHoe 3ameuanue. Cuctemsl, yka3aHHble B IyHKTe 2.5.2.6.4, cOCTOST U3
000pymOBaHUs IJisl PACTBOPEHMUS, SKCTPAKIIUN PACTBOPUTENIEM U (UJIN) HIOHOOOMEHHOTO
0GOPYAOBAHMS JUIS OYHCTKH, A TAKIKE SIEKTPONUTHUECKHX sueeK uisi BoccTaHoserus U™
wm U™ B U™, B stux cncremax IIPOU3BOASATCS PACTBOPLI XJIOPUIA YpaHa, B KOTOPBIX
COJIEPIKUTCs JINLIb HECKOJIBKO YacTell Ha MUJUIMOH METAJUNINYECKUX BKJIIOUEHUN, TAKUX, KaK
XpOM, XKeJie30, BaHa Ui, MOTMOIEH 1 APYTHX JABYXBAJEHTHBIX NX KaTHOHOB MJIM KATHOHOB
c OospIneli BaJIeHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTePHaIbl 171 3JIEMEHTOB CUCTEMBI, B
KOTOPOIT 06pabareiBaeTcst U™ BBICOKOI UMCTOTHI, BKIIOUAKOT CTEKIIO, (hTOPHPOBAHHBIE
YTJIEBOJOPOAHBIE MOIUMEPHI, TPA(PUT, TOKPBITHINA NOIUBUHUI-CYIb(PATHBIM UITH
noan3up-Cyab(POHHBIM MIACTUKOM H TPONMUTAHHBINA CMOJIOH.

2.5.26.5. CucTembl OKHCIIEHUS ypaHa (XUMUYECKHi 0OMeH) 8401 20 000 0;
CrneunanbHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE 8421 19 700 9,
cucrems! 1 okucienns U™ B U™ s BO3BPALLECHUs 842129 000 9;
B KacKaJ pa3JesieHus N30TOIOB IIPUPOAHOIO ypaHa, 8421 99 000 7

00eHEHHOTO ypaHa UJIH CIIEeUaTbHOTO
PACIIEIUISIFOIIErOCs: MaTEpUaa B IPOLIECCE
XUMUUYECKOr0 OOMEHA

ITosicautensHble 3ameuanusi. Cuctemel, ykasaHHbIe B MyHKTe 2.5.2.6.5, MOTYT BKJIIOUaTh
TaKHe 3JIEMEHTBI, KaK:

a) o0opynoBaHue IIst KOHTAKTHPOBAHUS XJIOpa U KHCIOpPoAa ¢ BOOHbIMU 3 droeHTamu u3
06OPYIOBAHNS PA3/IENeH sl H30TOIOB ¥ SKCTPaKIK obpasosasmerocst U B obeqHeH bl
OpraHUYeCcKUil MOTOK, BO3BPALAOLINIICS U3 MPOU3BOICTBEHHOIO BbIXOAa KAaCKaa,

0) oOopynoBaHue, KOTOPOE OTHENSIET BOAY OT COJITHOM KHCJIOTHI, YTOOBI BOAA U
KOHLIEHTPUPOBAHHAS COJISTHASI KMCIIOTA MOTJIN Obl OBITh BHOBB BBEIEHBI B IIPOLIECC

B HY>KHBIX MeCTax.

25.26.6. BricTpopearupyromine HOHOOOMEHHbBIE 3824 99 150 O;
CMOJTBI/a0COpOEHTHI (HOHHBIN 0OMEH) 3914 00 000 0
CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
OBICTPO pearupyrolire HOHOOOMEHHbIE
CMOJTBI/a0COpPOEHTHI AJ1st 00OTAIIeHHSs ypaHa C
HICTIONIb30BaHMEM IpoIiecca HOHHOTO OOMeHa,
BKJIFOYAsi TIOPUCTHIE CMOJIBI MAKPOCETYATOM
CTPYKTYPHI U (MJ11) MEMOpaHHbIE CTPYKTYPBI, B
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25.2.6.7.

2.5.2.6.8.

2.52.68.1.

2.52.68.2.

KOTOPBIX aKTHBHBIE IPYTIIBI XUMHUYECKOrO OOMeHa
OrpaHUYEHBI OKPBITHEM Ha TOBEPXHOCTHU
HEaKTUBHOW MOPUCTOM BCIIOMOTaTeNIbHOMN CTPYKTYPBI,
Y IPYrHe KOMIIO3UTHBIE CTPYKTYPHI B JIFOOOIT
npuemsieMoii popme, BKITFOUast YaCTULIbI BOJIOKOH.
3TU HOHOOOMEHHBIE CMOJIBI/a0COPOSHTHI UMEIOT
nuametpel 0,2 MM WJIM MEHEe U JOJIXKHBI ObITh
XUMHYECKH CTOWKMMH TI0 OTHOLIEHUIO K PaCTBOPam
KOHLIEHTPUPOBAHHOM COJISTHOM KUCJIOTHI, a TAKXKe
IOCTaTOYHO MPOYHBI (PU3HUYECKH C TEM, YTOOBI NX
CBOIICTBA HE YXYAIIAINCh B OOMEHHBIX KOJIOHHAX.
CMmoutbl/abcopOeHTHI CrIeUaIbHO PeaHA3HAYESHBI
VISl TIONTYYEHUSI KWHETUKH OYeHb OBICTPOro oOMeHa
M30TONOB MPUPOAHOTO ypaHa, 00eIHEHHOTO ypaHa
WM CTIELMAIBHOTO PACLICTUISIOIIErOCsl MaTepuaa
(mmuTensHOCTH MOTyoOMeHa meree 10 ¢) u obmamaroT

BO3MOJKHOCTBIO paboTaTh P TEMIIEPATYpe B
nunamasose ot 373 K (100 °C) no 473 K (200 °C)

HMorooOMeHHbIe KOJIOHHBI (MOHHBII OOMEH).
CrermanpHO pa3paboTaHHBIE WM TIOATOTOBJIEHHbBIE
LITMHIPUYECKIE KOJIOHHBI TuameTpoM Oosee

1000 MM 17151 yaeprkaHus U MOAAEPHKAHUS
3aII0JIHEHHBIX CJI0EB NOHOOOMEHHBIX
cMoJ1/abcopOeHTOB /J1st OOOTalleH!s ypaHa ¢
MICTIOJIb30BaHIEM HOHOOOMEHHOTO mporecca. ITH
KOJIOHHBI U3rOTaBJIMBAIOTCS U3 MAaTEPUAJIOB (TaKUX,
KaK TUTaH WK (TOpUpOBaHHBIE YIIIEBOAOPOIHbBIE
MOJIUMEPBHI), CTOUKHUX K KOPPO3UH, BBI3bIBAEMOIA
pacTBOpaMM KOHLUEHTPUPOBAHHOM COJITHOUN KUCJIOTHI,
WY 3aLIUIIAI0TCS MOKPBITHEM M3 TAKUX MaTepHasioB
U CIIOCOOHBI paboTaTh MPU TEMIEpaType B qUana3oHe
ot 373 K (100 °C) no 473 K (200 °C) u naBnenuu
Beimre 0,7 Mlla

HoHooOMeHHbIe crcTeMbI pedhIroKca
(MoHHBIN 0OMeEH)

CriennaapHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
CUCTEMBI XUMHUYECKOI0 UJIU 3JICKTPOXUMUYIECKOTO
BOCCTaHOBJICHUS IUIsl pETr€HepaLy PeareHTa
(peareHTOB) XUMHUYECKOTO BOCCTAHOBJICHUS,
HCTIONIB3yEeMOro B Kackasiax HOHOOOMEHHOTrO
oOorarmeHus ypaHa

CrieunanbHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
CUCTEMBI XUMHNYECKOI'O UJIU SJICKTPOXUMUYIECCKOTO
OKHCJIEHHSI JJIsl pereHepaly peareHTa (peareHToB)
XHMHUYECKOTO OKHCIIEHHsI, UCIIOJIb3YEMOro B Kackagax
MOHOOOMEHHOT0 00OraleHus ypaHa

8421 29 000 9

8401 20 000 0

8401 20 000 0
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ITosicHuTenbHbIe 3aMeuanysi. B mporecce HOHOOOMEHHOro 0OOTaleHNsl B Ka4eCTBe
BOCCTAHABJIMBAIOIIET0 KATHOHA MOXKET MCIIOIB30BAThCS, HAIIPUMEp, TPEXBAJIEHTHBIN TUTAH
(Ti"), u B 3TOM CJly4ae BOCCTAaHOBUTEJbHAs cucTeMa OyieT BbIpabaThiBaTh Ti" NOCPENCTBOM
Boccranosiernst Ti ™. B mpouecce B kKauecTBe OKHCINTENSE MOJKET HCTIOTb30BATHCS,
HaTpuMep, TpexaanenTHoe xkeneso (Fe'), i B 5TOM ciydae crcTemMa OKHCIeHns Oymer
BeIpaGaTsiBaTh Fe ™ mocpencrsom oxucienus Fe'.

2527 CrienraabHO pa3paOOTaHHBIE WU TIOATOTOBJIEHHBIE
CUCTEMBI, 000PYIOBaHNE U KOMITOHEHTHI JIJIs
UCTIOJTb30BAHUS B JIA3€PHBIX 000TaTUTENIbHBIX
yCTaHOBKax

BBopnble 3amevanus. CymecTBYIOIINE CHCTEMBI IJIs1 000TaTUTENIbHBIX MPOLIECCOB C
UCTIOJIb30BAaHHEM JIa3€POB AEISTCS Ha JIBE KaTErOpuH, T, B KOTOPBIX padoyeil cpenoi
SIBJISTEOTCSI TTApbl aTOMAPHOT'O YPaHa, U T€, B KOTOPBIX pabodeil Cpenoil sIBISIOTCS maphbl
YPaAHOBOI'0 COEANHEHNS, NHOTAa CMEIIaHHBIC €11I€ C OJHUM Ira30M. O6H_II/IMI/I Ha3BaHUsIMU
IUIS1 TAKHUX TIPOLIECCOB SIBIISTFOTCAL:

nepBasi KaTeropus - JIa3epHOe pa3zesieHne N30TOMOB 10 METOTy aTOMaPHBIX MMapOB
(TexXHOJIOTMY pa3feNeHrs aTOMapHBIX MapoOB);

BTOpPast KATErOpPHs - MOJIEKYJIIPHBII METOJ JIA3€PHOTO pa3/iesieHHst H30TOIOB

(TeXHOJ'IOFI/II/I MOJIEKYJIAPHOT'O pa3;[eneHI/I$[) U XUMHWYECKas peaKiysi, BKIIF0O49as XUMUYCCKYHO
pEaKLUIo MOCPENCTBOM M30MPATENbHOI 110 U30TOINAaM JIA3€PHOM aKTHUBALHH.

Cuctemsl, 000pynOBaHNE M KOMIIOHEHTHI [Tl yCTAHOBOK JIa3€pHOI0 OOOTaIeH s BKIIFOYAOT:
a) yCTpoiicTBa A MOAAYH MaPOB METAJUINYECKOT 0 ypaHa (11 n30npaTeabHon
(oToroHM3aLMN) UK YCTPONCTBA Il MOJAYH IapOB YPAHOBOT'O COENUHEHNS (115
u3bupareabHOl (hoToaMCCONMALUY UK N30MPATEIbHOTO BO30YKIEeHUs (aKTHBALIUN);

0) ycTpoiicTBa st cOopa 000raIieHHOro U 00eTHEHHOTO METATMYECKOTO YpaHa B Ka4eCTBe
"mponykTa" 1 "XBOCTOB" B IIEpBOIi KaTEropuu 1 ycTpONCTBa 11 cOopa 0OOraleHHOro U
00eIHEHHOr 0 ypaHa U3 coelnHeHM "mpoaykra" u "XBOCTOB" BO BTOPOIl KaTeropyH;

B) pabouue jla3epHbIe CUCTEMBI JIJIs1 H30MPATEIbHOTO BO30YKAEHUsI N30TOMNOB ypaHa-235;

F) 060py11013aHne IJI1 TIOATOTOBKU IMUTAHUSA 1 KOHBEPCUU TIPOAYKTA.

BcnencTBue Cl0)XHOCTH CIIEKTPOCKOITUHM ATOMOB M COSIMHEHUH ypaHa MOXKET OTpeOOBaThCs
UCTIONIb30BaHMe 000 U3 psiia MMEIOLINXCS JIA3EPHBIX M ONTUYECKHX JIA3EPHBIX
TEXHOJIOTHI.

IlosicaurenbHble 3aMedaHuss. MHOrMe U3 KOMIIOHEHTOB, YKa3aHHbIX B MyHKTax 2.5.2.7 -
2.5.2.7.13, BCTYyNarOT B HENOCPEICTBEHHbII KOHTAKT C MapaMy METAJUIMYECKOTO ypaHa UM C
JKUAKOCTBIO, UJIM C TEXHOJIOrM4eCcKuM rasom, cocrosuum u3 UFq wmn cmecu n3 UFg u npyrux
ra3oB. Bce moBepXHOCTH, KOTOPBIE BCTYMAIOT B MPsIMOM KOHTAKT ¢ ypaHoMm uiu UFg,
MOJIHOCTBIO M3TOTOBJIEHBI U3 KOPPO3UOHHO-CTOMKUX MAaTE€pUasIOB WIN 3alUIIEHBI TOKPBITUEM
U3 TaKuX mMarepuaios. [Lis neneit pa3gena, OTHOCSIIETOCSI K KOMIIOHEHTaM 00OPYIOBaHUs
IS JTa3€PHOTO OOOTaleH)s], MaTEePUaIbl, CTOWKHE K KOPPO3HH, BBI3bIBAEMOIT MTapaMu HITH
JKUAKOCTSIMU, COEPKAIIMMY METAININYECKUN yPaH WA YPAHOBBIE CIUIABbI, BKIFOYAOT
HOKPBITBIA OKCUIOM UTTPHSI rpadUT U TAHTAT, MaTepUAJIbl, CTOIKNE K KOPPO3HH,
BbI3bIBa€MON UFg, BKIIFOUAIOT Meb, MEHBIE CIUIABbI HEPXKABEIOIIYIO CTaJlb, AJIFOMUHUI,
OKCHJ AJIFOMUHUS aJJFOMUHKEBBIE CILIABbI, HUKEJb WIM CILIABbI, coaepxkamue 60 mpoueHToB
HUKeJIs IO Becy U OoJee, U pTopupoBaHHBIE YTIEBOAOPOAHBIE TOJUMEPHL.
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2527.1. Cucrembl ucnapeHust ypaHa (TEXHOJIOTUH pa3/ieNeHus 8401 20 000 0;
aTOMapHBIX MTAPOB). 8543 70 800 0;
CrneunanbHO MpenHa3HAYeHHbIE WIIN 8543 90 000 0;
MOATOTOBJICHHBIE CUCTEMBI BhITAPHUBAHUS 9013 20 000 O

METAJUTUYECKOrO YpaHa, UCTIONb3yeMbIe JIJIsl
JIA3€PHOT0 OOOTAIIEHHSI

[NosicHuTenbHOE 3aMevaHne. DT CHCTEMbI MOTYT COJEPIKATh JIEKTPOHHO-Ty4€eBbIE MyIIKH,
KOTOpPBIE Pa3pabOTaHbI sl TOCTHIKEHUS TIOJJaBA€MOi HAa MUIIeHb MOIIHOCTH (1 kBT min
Oosee), JOCTATOYHOM It 0Opa30BaHMS MAPOB METAJIIMUECKOTO ypaHa CO CKOPOCTHIO,
TpeOyromieiics 1Jisi HOpMaJTbHOTO (PYHKIIMOHUPOBAHUS JIA3PHOTO 00OTAIEHUSI.

252,12 CucTteMbl 1 KOMIIOHEHTSI 1151 00 paLeHus 8401 20 000 0,
C METAJIMYECKUM YPAHOM B KUIKOMN WU 8543 70 800 0;
napooOpa3Hoii hopme (TEXHOIOTHH pa3aesIeHus 8543 90 000 0;
ATOMapHBIX MMAPOB). 9013 20 000 O

CriermaneHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
CHCTEMBI OOPAIIEHNs C PACIIABIEHHBIM YPAHOM,
pacruiaBjIeHHbIMU YPAaHOBBIMU CIJIABAMU WJIM Napamu
METAJIJINYECKOrO ypaHa U UX KOMIIOHEHTBI JIs
HCTIOJIb30BaHU B JJA3€PHOM 00OTaIleHuu

ITosichurensHOe 3aMedanue. Cuctembl OOpaleHNs ¢ METAJUINYECKUM YPAHOM B JKUAKOMN
¢dopme MOTyT COCTOSATh U3 TUIJIEH M OXJIXKAAIOLIEro 000pynoBaHus AJyis TUrIel. Turmu u
ApyTHe KOMIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYNAIOT B KOHTAKT C PACIIABJIECHHBIM
ypaHOM, pacIuIaBI€HHBbIMUA YPAHOBBIMU CIUIABAMHU UJIM MTapaMH METaJUINYECKOrO ypaHa,
M3rOTaBIMBAIOTCS U3 KOPPO3UOHHO-CTONMKUX M TEPMOCTOMKNX MaTEpUasIOB U 3allULIEHbI
MOKPBITHEM U3 TaKUX Marepuanos. [Ipuemiempie MaTepuanbl BKIOYAIOT TAHTAJ, TOKPBITHIN
OKCUIOM UTTpHs TpaduT, rpaduT, MOKPHITHIN OKCHAAMHU IPYTUX PEOKO3EMENIbHBIX 3JIEMEHTOB
WM UX CMECSIMU. DKCIIOPTHBII KOHTPOJb B OTHOLIEHUY TUIJIEH OCYIIECTBIISIETCS B
COOTBETCTBUH CO CIHCKOM OOOPYAOBAHUS M MAaTEPHAJIOB IBOWHOTO HA3HAYEHUS U
COOTBETCTBYIOLIUX TEXHOJOTHUII, MPUMEHSIEMbIX B AIEPHbBIX LIEJSIX, B OTHOIIEHUN KOTOPBIX
OCYILECTBISIETCS SKCIIOPTHBIN KOHTPOJIb.

2.52.73. Arperatsl st coopa "npomykra" u "XBOCTOB" 8419 8998
METaJUTMYEeCKOT0 ypaHa (TEXHOJIOTUH pa3AeIeHuUs
ATOMapHBIX MMAPOB).
CriermmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
arperarsl st coopa "mpoaykra" u "XBocTOB"
METAJUIMYECKOr0 ypaHa B *KUAKON WK TBEPAOU

dbopme

[TosicaurensHOE 3aMedanne. KOMIOHEHTHI 711 3TUX arperatoB U3rOTOBJIEHBI U3 MaTEPHAJIOB,
CTOMKHUX K HArpeBy M KOPPO3HH, BBI3bIBAEMOI! MAPaMU METAJUTUNYECKOTO ypaHa HITN
JKUIKOCTBIO, WM 3AINUIIEHBI TOKPBITUEM M3 STHUX MaTePUaJIOB (TaKUX, KaK MOKPBITHII
OKCHIOM UTTPHs rpadUT UM TAaHTA) U MOTYT BKJIOYATh B ceOs1 TPyOONPOBOABI, KJIAMIAHBbI,
mrynepa, "xenoda", BBOIBI, TEMIOOOMEHHHUKH U KOJUIEKTOPHBIE IUIACTHHBI I MATHUTHOTO,
3JIEKTPOCTATUYECKOTO MIIM IPYTUX METOJOB pa3liesIeHuUs.
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25.2.74. Koxyxu paznenuTenbHOro MOy Jist 8401 20 000 0

(TexXHOJIOTUY pa3/eNeHNst ATOMAPHBIX MapoB).
CrnienmanbHO pa3paboTaHHBIE WK TTOATOTOBJIEHHBIE
LITHHIPUYECKHIE UK MPSIMOYTOJIbHbIE KAMEPbI IS

MOMEMICHUA B HUX UCTOYHHKA IMapOB MECTAJNIMYECKOIO

ypaHa, 3JIEKTPOHHO-JIy4€BOM MyILIKU 1 KOJIJIEKTOPOB
"mpoaykTta" u "XBOCTOB"

[NosicHuTenpHOE 3aMeuanHne. ITU KOKYXH UMEIOT MHOJKECTBO BXOAHBIX OTBEPCTHI ISt
TIOZaY ¥ SJIEKTPOIUTAHMS U BOIBL, OKHA JIJIS JIA3EPHBIX MyYKOB, COEIMHEHMIA BAKYYMHBIX
HACOCOB, a TAKXKe JJIsl AUATHOCTHKHU U KOHTPOJISI KOHTPOJIBHO-U3MEPUTENBHBIX MTPHOOPOB.
OHM UMEIOT NMPHUCTIOCOONIEHHS AT OTKPBITHSI U 3aKPBITHSL, YTOOBI 00€CTeunTh 00CITyKIBAHNE
BHYTPEHHUX KOMIIOHEHTOB.

2.5.275.

2.5.2.7.6.

CBepx3ByKOBbBIE PACIINPUTENIbHBIE COTIA
(TEXHOJIOTUN MOJIEKYJISIPHOTO Pa3/IeIeH s ).
CrienmanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
CBEPX3BYKOBbIE pACLIMPUTENbHbIE COILIA AJIS
oxyaxxaenus cmecent UFq n Hecymero rasza no 150 K
(- 123 °C) nnu HIKe U KOppo3nOHHO-cTOiKMe K UF

Konnexrops! "nponykra" mnm "XBocToB" (METOABI
JIa3epHOro 0OOTaIEHHs).

CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
KOMITOHEHTBI WJIN YCTpoiicTBa cOOpa ypaHOBOTO
"mpoxmykTa" u "XBOCTOB" B pe3ysbTaTe BO3IeCTBUSA
JIA3€PHOTr0 U3ITy4YEHUs

8401 20 000 0

8401 20 000 0,
8421 19 700 9,
8421 29 000 9,
8421 99 000 7

INosicuurensHOE 3amMevanue. B ogHOM U3 MpUMeEpOB MOJIEKYJISIPHOTO JIA3€PHOTO Pa3eseHHs
U30TOIOB KOJUIEKTOP MpeAHa3Ha4YeH ajisi coopa oboramenHoro neHradgropuna ypana (UFs)
B TBepaoii popme. KosekTopsl MPOAyKTa MOTYT COCTOSITh U3 KOJUIEKTOPOB (UIBTPYIOLIETO,
YAApPHOTO UK HUKJIOHHOIO TUIIA WU UX COYECTAHUSA U NOJIPKHbBI 6]:ITI: KOPPO3HOHHO-
crovikumu k cpene UFs / UFs.

2.5.2.1.7.

2.5.278.

Kowmmpeccopsr UF¢ / Hecyiero raza

(TEXHOJIOTUU MOJIEKYJISIPHOTO Pa3[eIeHus).
CriermanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
kommnpeccops! ans cmeceit UFq u Hecywiero rasa
ISl AuTenbHoun skcrutyarauu B cpene UFg.
KoMnoHeHTBI 3TUX KOMIIPECCOpPOB, KOTOpbIE
BCTYMAIOT B KOHTAKT C HECYLIUM [a3oM,
M3rOTaBIMBAIOTCS U3 KOPPO3UOHHO-CTOMKNX K UFg
MaTepuasoB UM 3allUILIAI0TCS TOKPBITHEM

13 TaKUX MaTepuaioB

VYIIOTHEHHS BPaLArOIIMXCsl BAJIOB

(TEXHOJIOTUU MOJIEKYJISIPHOTO Pa3leIeHus).
CrnieunanbHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
YIUIOTHEHU BpAalarOIIUXCsl BaJiOB, YCTAHOBJICHHBIC
Ha CTOPOHE MOAA4YM U Ha CTOPOHE BbIXOA AJIs

8414 80 900 0,
8414 90 000 0

8484 10 000 9,
8484 90 000 0,
848790900 0
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YIJIOTHEHUs Baja, COEIUHSIOIEro POTop
KOMIIpeccopa ¢ MPUBOAHBIM IBUTATEINIEM, C TEM,
4TOOBI 00E€CHIEYNTh HAZIEIKHYIO FePMETU3ALIHIO,
MPEIOTBPALIAOIIYIO BBIXOJ] TEXHOJIOTMYECKOr0 ra3a
WM HaTeKaHHe BO31yXa WU YIUIOTHSOLIEro ra3a Bo
BHYTPEHHIOIO KaMepy KOMIIpeccopa, KoTopast
3anonHeHa cmechbio UFs 1 Hecyero rasa

2.5.2.7.9, Cucremsl propupoBanvst (TEXHOJIOTHH 8401 20 000 0
MOJIEKYJISIPHOTO Pa3lIeNIeHus1).
CriermanibHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE
cuctemsl 1t propuposanust UFs (B TBepmom
cocrostaum) B UF; (ra3)

ITosicautenpHoe 3ameuanue. Cuctemsl, yka3aHHble B yHKTe 2.5.2.7.9, npeqHa3sHa4yeHbl 11
¢dTopuposanus cobpannoro nopomka UFs B UFg B nensx nocnenyrommero cbopa B
KOHTEHepax MpOAyKTa WM IJIs TIepeMeLeHns B KauecTBe nmuTaHus B 0ok MLIS muist
IOMOJHUTENBHOTO oboramenus. [Ipy nprMeHeHn:n OIHOTO MOAX0Aa peakuus GTOPHUPOBAHNUS
MOXeT OBbITh 3aBepIleHa B IpeJeax CUCTeMbI Pa3AeseHN sl N30TOMOB, TIe UAET PeaKLus U
HETOCPENCTBEHHOE M3BJIEUEHUE U3 KOJJIEKTOpoB "mponykra". [Ipu npuMenenun npyroro
noxxona nmopouok UFs MoskeT ObITh M3BJIeUeH (MepemMelneH) U3 KOJUIEKTOPOB "mpoaykra”

B MIOAXOALINI peakTop (HampuMep, peakTop ¢ NCEBIO0KIDKEHHBIM CJIOEM KaTajln3aTopa,
reJIMKOUAANIBbHBIN PEeakTOp WM XKapoBas OalrHs) B 1essix propupoBanus. B oboux ciryuasix
UCTIONB3YeTCsl 000pPYAOBaHUE [IJIsl XPaHEHMs U repeHoca Gropa (Uil Apyrux nNpueMIIeMbIX
¢dTopupyroux peareHToB) U 11 coopa u nepenoca UF.

2.5.2.7.10. Macc-cnekTpomeTpbl/rictounuku HoHOB UF 9027 89 000 O
(MONeKyIsIpHbIE METOIBI).
CrniennanibHO pa3paboTaHHBIE WK TTOATOTOBJIEHHBIE
MacC-CIeKTPOMETPBI, CIIOCOOHBIE TPOU3BOIUTD
npsiMOii 0TOOP MPOO U3 ra3oBbX MOTOKOB UF
1 00J1a/IAF0LIIe BCEMH CIIEYIO LM
XapaKTePUCTUKAMHU:
a) CIOCOOHBIE U3MEPSITh HOHBI OT 320 eIMHMUIL
aTOMHOU Macchl wiu Oosee 1 00Ianaromme
paspewieHueM ayuine 4yem 1 goss usz 320,
0) comepr>kaT MOHHBIE HCTOYHUKH, U3TOTOBJICHHBIE U3
HUKEJIsl, HUKEJIEBO-MEIHBIX CILIABOB C COZIEPIKaHNUEM
HUKeJs 1o Becy oT 60 mpoLeHToB i 6oee mim
HUKEJIEBO-XPOMOBBIX CILIABOB JIMOO 3aIIHIICHHbIC
MOKPBITHEM U3 HUX;
B) COIEPIKaT MOHM3ALMOHHbIE NCTOYHUKHU C
OoMOapaIUPOBKOI 3JIEKTPOHAMI;
T) comep kKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOIHYIO
IUIs N30TOITHOTO aHAJN32

Zedednd: L1 Cucrembl moayn/cucTeMsl 0TBOAA "NiponykTa” 8401 20 000 0
"XBOCTOB" (TEXHOJIOIMH MOJIEKYJISIPHOTO
paszzaeneHusl).
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2527.11.1.

2527.11.2.

2.527.113.

2527.114.

2.5.2.7.12.

[Nosicaurenbuble 3aMeuanust. CUCTEMBI, YKa3aHHbIe B yHKTe 2.5.2.7.12,

CrermanbHO pa3paboTaHHBIE WK TIOATOTOBJIEHHbIE
TEXHOJIOTHYECKHE CHCTEMBI HJIN 00OpYAOBaHHE 1JIst
000raTUTENbHBIX YCTAHOBOK, U3TOTOBJIEHHBIE U3
KOppO3uOHHO-CcTOMKUX k UFs MaTepuanos uiamn
SaUIIECHHBIC ITOKPBITUEM N3 TAKUX MAaTECPHUAJIOB,
BKJIFOYAIOLIHE:

HI/ITaIOHII/Ie ABTOKJIaBhbI, N€YN UJIK CUCTEMBI,
ucnonb3yemble 111 nogaun UFg ans npouecca
oOorareHus

HecyOnumMaTopsl (MJIH XOJIOIHbIE JIOBYIIKH),
UCTIONIb3yeMble 1Jist BhiBeeHus1 Harpetoro UF
U3 mpouecca o0oraleHus st MOCIeAYOIIEro
nepeMeneHust

CTaHI_[I/II/I OTBEPXKACHUA NI OXKMKCHUS,
HCMOJIb3YEMBIC [JIs1 BBIBEACHUA UF6 n3 mnmpouecca
obOorauieHust mytem cxatust u nepesona UF

B )KUIKYIO WM TBEPAYIO (hopmMy

Cranuun "nponykra" mnm "XBOCTOB", HCTIONb3yeMble

s nepemernenust UFs B KOHTENHEpDI

Cucremnl otnenenust UFs oT Hecyiero raza
(TEXHOJIOTUU MOJIEKYJIIPHOTO Pa3/ieNIeHus]).
CrneunanbHO pa3paOOTaHHbIE WU TOATOTOBJIEHHBIE
cucremsl st otaenenus UFg ot Hecyiero rasa

MOTYT BKJIFOUYaTh TaKoe 000pyAOBaHHe, KaK:
a) KpPUOTEHHbIE TEIIOOOMEHHUKHU WJTH KPHOCEapaTopbl, CIIOCOOHBIE CO3/1aBaTh TEMIIEPATYPY
153 K (-120 °C) nunu Huke,
0) OJIOKHM KPHOTEHHOTO OXJIAXKIEHUs, CIOCOOHBIe co3aaBarh Temneparypy 153 K (-120°C)

WM HIDKE,

B) xononuble oBymku UFg, ciocoOnbie BeimopaxuBarh UFs.
HecymuM razoMm MoskeT OBITh 30T, apTrOH WJIH IPYTrOi Tras3.

2.5.2.7.13.

JlazepHbie CCTEMBI.

CreunanbHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
Jla3ephl WK JIa3€PHbIE CUCTEMBbI JJIsI pa3iesIeHUs
M30TONOB MPUPOAHOTO ypaHa, 00eIHEHHOTO ypaHa
WJIM CTIELUANbHOTO pacUIeIUIA0IErocss MaTepuaa

8419 8998

8419 8998

8419 8998

8419 89 98

8419 89 98

8401 20 000 0,
9013 20 000 O

ITosicaurensHOe 3ameuanue. [lpu mazepHOM mpolecce 00orameHus NCIOIb3YIOTCS Ja3ephl

Y BAYKHBIE KOMITOHEHTBI JIA3€POB, BKJIIOUEHHBIE B CITUCOK 000PYIOBAaHNUS 1 MATEPHAJIOB
IBOWHOTO Ha3HAYEHHSI U COOTBETCTBYIOLINX TEXHOJIOTHiA, MPUMEHSEMBIX B SIEPHBIX LEJSIX, B
OTHOILIEHUU KOTOPBIX OCYLIECTBISIETCS SKCIIOPTHBIN KOHTPOJb. JlazepHas cuctema 0OBIYHO
COCTOUT KaK M3 ONTHYECKHX, TAK U M3 SJEKTPOHHBIX KOMIIOHEHTOB IJIsl YIIPaBJIEHUS
JIa3epHBIM Iy4KOM (ITy4yKaMu) U MOJauy B KaMepy paszesieHus u3oronos. JlazepHas cucrema,
UCTIONB3yeMasl B TEXHOJIOTHSIX Pa3/IeNIeHUs] aTOMAapHBIX NAapoB, OOBIYHO COCTOHT U3
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IepecTpanBaeMoro ja3epa Ha KpacUTesAX, BO30yKIaeMOro C MOMOIIBIO Ja3epOB HAKaYKU
Apyroro Tuma (HampumMep, Ja3epaMu Ha mapax MeIu WM HEKOTOPBIX TBEPAOTEIbHBIX
na3epoB). JIazepHast cucrema, UCTONb3yeMasl B TEXHOJIOTHSIX MOJIEKYJISIPHOTO pa3/ieNeHus],
MOXET COCTOSTh U3 Jia3epoB Ha nByokucH yriepona (CO,-1a3epoB) Hiu SKCUMEPHBIX
JIa3€pOB, a TAK)KE€ MHOTOXOJIOBBIX ONTUYECKUX stueeK. Jla3ephbl Wi Jia3epHble CUCTEMBI,
UCTIOJIb3yeMbI€ B 00EUX YKA3aHHBIX TEXHOJIOTHSIX, TPEOYIOT CTAOUIN3AI[UU YACTOTHOTO
CIIEKTpa AJIsI SKCILTyaTallii B TEYEHUE TIPOIOJIKUTENBHBIX TIEPUOAOB BPEMEHHU.

2.528. CriennaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
CUCTEMBI, 000PYIOBaHIE 1 KOMITIOHEHTHI JIJIs
UCTIOJIb30BaHUsI HA 00OTaTUTEIbHBIX YCTAHOBKAX C
MJIa3MEHHBIM pa3ieJieHueM

BBognoe 3ameuanne. [Ipu mpouecce rmia3sMeHHOT0 pa3AeeHus TIa3Ma, COCTOSINAs 13 HOHOB
ypaHa, MPOXOJUT Yepe3 3JEKTPUIECKOE T0JIe, HACTPOEHHOE Ha YaCTOTYy HOHHOT'O PE30HaHCa
U™, ¢ Tem, 4TOGHI OHH B IEPBYO OUYEPE/b MIOTTIOMIATH SHEPIHO ¥ YBEIMHBANICS JHAMETP
UX MITOMOPOOOPa3HbIX OpOUT. OHBI ¢ MPOXOJKAEHNEM 10 OOJIbLIEMY TUAMETPY
3aXBATHIBAIOTCS JUIs 0OPa30BaHMs MPOIyKTa, oboramenHoro U, Tlnasma, KoTopast
o0Opa3zoBaHa MOCPENCTBOM HOHM3ALUH YPAHOBOT'O Mapa, COAEPIKUTCS B BAKYYMHOI Kamepe

C MarHUTHBIM TI0JIEM BBICOKOW HaNPsHKEHHOCTH, 0OPa30BaHHBIM C TIOMOIIBIO
CBepXMpOBOAsIIEro Maruuta. OCHOBHBIE TEXHOJIIOTMYECKUE CUCTEMBI IPOLIECCA BKIIFOYAIOT
CHCTEMY I'€HepaLuyl YPaHOBOH IIa3Mbl, Pa3eIUTENbHbI MOAYJIb CO CBEPXIPOBOISAIINM
MarHUTOM, BKJIFOYEHHBIM B CIIMCOK OOOPYAOBAHMS U MaTEPHAJIOB ABOMHOIO HA3HAUYEHUS U
COOTBETCTBYIOLINX TEXHOJOTUI, IPUMEHSEMBIX B ANEPHBIX II€JISIX, B OTHOLIEHNN KOTOPBIX
OCYLIECTBIISIETCS SKCIIOPTHBII KOHTPOJIb, U CHCTEMBI U3BJIEUEHUs MeTaJuIa AJsi cOopa
"mpomykTta" u "XBOCTOB".

2.5.28.1. MuKpOBOJHOBBIE HICTOYHUKHU SHEPTUU U AHTEHHBL 8539 51 900 9;
CrnennanbHO pa3paOOTaHHBIE MIIM MOATOTOBJIEHHBIE 8539 52 000 1,
MUKPOBOJIHOBBIE UICTOYHUKU SHEPTUU U aHTEHHBI IS 8539 52 000 2,
reHepaLy UM YCKOPEHUSI NOHOB U 00JIaarolie 8539 52 000 9;
CIIEAYIOUIMMU XaPAKTEPUCTUKAMU. 8540 71 000 9;

8540 79 000 1;
8540 79 000 9;
0) cpenHsist BBIXOIHASI MOIIHOCTD JJIsl 0Opa30BaHMUS 8541 51 0000
noHoB Oojiee 50 kBT 8541 590000
8542 31300 0;
8542 32300 0;
8542 33 300 0;
8542 39300 0;
8543 70 800 0

a) yacrora Beime 30 [T, u

2.9.28.2. Conenoupbl 1Jist BO30YKICHHSI HOHOB. 8504 509500
CrieunanbHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
COJIEHOHIBI IS PAAMOYACTOTHOTO BO30YKACHHUS
MOHOB B nnama3zoHe yactot 6osee 100 rKiy n

CrocoOHbIe paboTaTh MPU CPEeIHENH MOLTHOCTU
6onee 40 kBT
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2.5.2.8.3. CucreMsl 11 IPOU3BOLCTBA YPAHOBOM ILIA3MBI. 8515 80 900 0;
CrneunanbHO pa3paOOTaHHbIE WU TTOATOTOBIIEHHBIE 8543 10 000 0
CHCTEMBI JIs1 IPOU3BOACTBA YPAHOBOM IJIa3MBbl JJIs
MCTIOJIb30BAHMS HA 3aBOJaX IJIa3MEHHOIO Pa3esieHus]

2.5284. Arperatsl ajist coopa "nponykra" u "XBOCTOB" 8419 8998
METaJNTNYECKOr0 ypaHa.
CrienaabHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
arperarsl yis coopa "mpomaykra" U "XBOCTOB" 1yisi
METaJUINYeCKOT0 ypaHa B TBepHIoii (hopme.
Otu arperatsl 11t cOopa M3rOTaBIUBAIOTCS U3
MaTepuajoB, CTONKUX K HAarPEeBY U KOPPO3UH,
BBI3bIBAEMOI TTAPAMU METAJTUYECKOTO ypaHa, TaKuX,
Kak rpauT, MOKPBITHIA OKCUAOM UTTPUS, FJTU TAHTAJ
WJTH 3aMUIIAF0TCS MOKPBITUEM U3 TAKUX MAaTEePHAJIOB

2.5.283. Koxyxu pa3nenurenbHOro MOy Jisl. 8401 20 000 O
CriermanpHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
IUIs1 NCTIOJIb30BaHMs HA 00OTaTUTENNbHBIX YCTAHOBKAX
C TUIA3MEHHBIM pa3leleHUeM LUINHIPUYECKIe
KaMepbl AJ1s1 IOMELIEHNs B HUX UCTOYHMKA YPaHOBOI
IJ1a3Mbl, SHEPT€TUYECKOrO COJIEHONA PAINOYaCTOThI
1 KOJUIEKTOpOB "npoaykTta" u "XBOCTOB"

ITosicaurensHoe 3ameuanue. Koxxyxu, ykasaHHble B MyHKTe 2.5.2.8.5, UMEIOT MHOKECTBO
BXOAHBIX OTBEPCTUIl Il MOJAYN 3JIEKTPONUTAHMS, COeAHEHUiT M1 Py3MOHHBIX HACOCOB,

a TakXKe JUIs AMarHOCTUKH U KOHTPOJIsI KOHTPOJIbHO-U3MEPUTENBHBIX TPHOOpoB. OHU UMEIOT
IPUCTIOCOOJIEHUS! IJIs1 OTKPBITHS U 3aKPBITHSL, YTOOBI 00eCeYnTh 00CTyKBaHHE BHYTPEHHHX
KOMIIOHEHTOB, U N3rOTOBJIEHBI U3 COOTBETCTBYIOLINX HEMAarHUTHBIX MAaTE€PHUAJIOB, TAKUX, KaK
HEpJKaBeIOLIast CTaJb.

2529, CriennaabHO pa3paOOTaHHbIE WU TIOATOTOBJIEHHBIE
CUCTEMBI, 000PYIOBaHNE U KOMITOHEHTHI JIJIs
HCTOJIb30BaHUS HA YCTAHOBKAX AJIEKTPOMATHUTHOTO
oOorareHwust

BBonnbie 3amevanust. [Ipu 371eKTPOMAarHUTHOM ITPOLIECCE HOHBI METAJITHYECKOTO ypaHa,
MOJTyYeHHbBIE TTOCPEICTBOM MOHU3AINU MTUTAroIIero matepuaia u3 cojeit (06brau0 UCLy),
YCKOPSIFOTCSI U TIPOXO/IST YePe3 MAarHUTHOE TI0JI€, KOTOPOE 3aCTaBJISIET HOHBI PA3IUNYHBIX
N30TOIOB MPOXOAUTH IO PA3JIMYHBIM HAIIPABJICHUAM. OCHOBHBIMUA KOMIIOHEHTAMU
3JIEKTPOMArHUTHOTO U30TOIHOIO Cenaparopa siBJsIFOTCS: MArHUTHOE TOJIe AJIst
OTKJ'IOHGHI/IH/paSI[eJIeHI/Iﬂ HU30TOIOB MOHHOTO ITy4YKa, UICTOYHHUK MOHOB C €TO cUCTEMOU
YCKOPE€HHS U CUCTEMbI c60pa OTOCJICHHBIX NOHOB. BcnomorarenpHbIE CUCTEMBI OJIs1 5TOTO
MPOLIECCa BKJIFOYAIOT CUCTEMY CHAOXKEHUSI MATHUTHOM SHEPTUEl, CHCTEMbI BBICOKOBOJIBTHOTO
NMUTaHusa UCTOYHHUKA MOHOB, BAKYYMHYIO CUCTEMY U O6IHI/IpHI>Ie CHUCTEMBI XUMHUYECKON
00pabOTKH [1Jis1 BOCCTAHOBJIEHUSI MPOAYKTA M OUUCTKH/PEreHepalui KOMIIOHEHTOB.

2.9.2.9.1. CrieunanbHO pa3paOOTaHHbIE WU TTIOATOTOBJIEHHBIE 8401 20 000 0
CHCTEMBI JIJIs1 UCTIOJIb30BaHUS Ha YCTAHOBKAX
3JIEKTPOMArHUTHOTO O0OOTaIeHus

5745344(19)
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2.5.29.2.

252921

25292.1.1.

2052 D 2e ) o2

25292.13.

CrieriuajibHO pa3pa60TaHHOe HJIN TIOATOTOBJICHHOEC

000pynOBaHNE M KOMITOHEHTHI JJIsl UCIIOJIb30BAHUS Ha

YCTaHOBKaX 3JIEKTPOMArHuTHOI O 0601"aH.IeHI/IFI

CriennanbHO pa3paboTaHHBIE WK TTOATOTOBJIEHHbBIE
IUTSL pa3fieNieHrsl N30TOMOB IIPUPOIHOTO YPaHa,
00€THEHHOTO YpaHa MU CIIELUAIBEHOTO
pacLIETUIAIOIIErocss MaTepuana 3JeKTPOMarHUTHbIE
CernapaTopbl U30TOMOB U O0OPYAOBaHHUE U
KOMITOHEHTBI, BKJIFOYAIOLIE:

CrienmanibHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
OTEJIbHBIE WJIM MHOTOUYNCJIEHHBbIE HCTOYHUKN HOHOB
ypaHa, COCTOSIIIIME U3 NCTOYHMKA Napa, NOHU3aTOpa U
ITy4YKOBOI'0 YCKOPUTEJIS, U3TOTOBJIEHHBIE U3
COOTBETCTBYIOLINX MAaTE€PHAJIOB, TAKHX, KaK rpadur,
HEPIKABEIOIIasi CTaJIb WJIM Mellb, 1 CITOCOOHBIE
oOecrieunBaTh OOIINIA TOK B My4YKe HOHOB 50 MA

unu Oosee

KousnexkTops! HOHOB.

CriennanbHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE
KOJUIEKTOPHBIE TIACTUHBI, UMEIOIINE 1B WK OoJee
IIeJIH ¥ 11a3a, AJisi COopa IMyYKOB UOHOB
oOoraimeHHOro 1 00eIHEHHOTO ypaHa 1
M3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX MaTEpUAJIOB,
TaKUX, KaKk rpaduT MM HepXKaBEroIIasi CTallb

BakyyMHbI€ KOXKYXU.

CrienmanbHO pa3paboTaHHBIE WK TTOATOTOBJIEHHBIE
BAKYyMHbBIE KOXKYXH JIJIsl 3JIEKTPOMArHUTHBIX
CEenapaTopoB ypaHa, U3rOTOBJIEHHbIE U3
COOTBETCTBYIOLIMX HEMATHUTHBIX MaTEPHUAJOB,
TaKUX, KaK HEP)KABEIOLIAasl CTajlb U MPeIHA3HAYEHHbIE
st pabotel ipu nasienusix 0,1 Ila unn Hioke

8401 20 000 0

8543 10 000 0

8401 20 000 0

8401 20 000 0

ITosicaurensHoe 3ameuanue. Koxyxu, ykazanssle B myHkTe 2.5.2.9.2.1.3, cnenquanbHO
NpeaHa3HaYeHbI IS TOMEIIEHUsS] B HUX HCTOYHUKOB MOHOB, KOJUIEKTOPHBIX TUIACTHH U
BOJOOXJIAKIAEMBIX BKJIABILICH U IMEIOT MPUCTIOCOONIEHUS ISt COequHeHn i g dy3MOHHBIX
HACOCOB U MPHUCIIOCOONEHHS Il OTKPBITUS M 3aKPBITUS B LEJSIX U3BJICUSHHS U 3aMEHbI 3TUX

KOMIIOHEHTOB.

2529214

MarsuTHbI€ TOTKOCHBIE HAKOHEYHUKU.
CrieunanpHO pa3paOOTaHHBIE WU TTOATOTOBJICHHBIE
MarHUTHbBIE MOJIOCHBIE HAKOHEYHUKH, UMEIOLINE

nuametp 6onee 2 M, UCMOIB3yeMble AJIst 00eCTIeYeHs
MOCTOSIHHOT'O MarHUTHOTO TOJISL B 3JIEKTPOMAarHUTHOM

cerapaTope€ U30TOIIOB U AJIsk IEPEHOCA MATHUTHOT'O

MoJist MEKAY PACIIOJIOKEHHBIMU PsAAOM CEIiapaTopaMun

8505 90 200 9
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252922, BBICOKOBOIBTHBIE UCTOUYHUKH TTUTAHMSI. 8504 40910 0;
CrneunanbHO pa3paOOTaHHbIE WU OATOTOBJIEHHBIE 8541 59 000 0
BBICOKOBOJIBTHBIE MICTOUYHUKH TUTAHUS 1151
MICTOYHUKOB HNOHOB, 00JIaIatoIye BCEMH
CJIEeNYIOIUMU XapaKTePUCTUKAMHU:
a) MOTYT paboTaTh B HEMPEPHIBHOM PEKHUME;
0) BeIxogHOE Hanpspkenre 20000 B wu Gosnee;
B) BBIXOZIHOM TOK 1 A mnm Gouee;
r) crabmnu3anus Hanpspkerns MmeHee 0,01 mpoueHTa
B T€YEHUE 8 yacoB
252923 HcToynnky NUTaHus 3J€KTPOMATHUTOB. 8504 40 910 0,
CrienaapHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8541 59 000 0

MOLITHBIE HCTOYHHUKH IMUTAHUS TOCTOSTHHOTO TOKA ISt
3JIEKTPOMATrHUTOB, 00JIaAaI0IINe BCEMH CIIENYOIIUMHU
XapaKTepUCTHKAMH:

a) BBIXOJHO TOK B HempepbIBHOM pexkume 500 A nim
6onee npu Hanpspkenun 100 B nnm 6o:ee;

0) crabmu3anus 1Mo TOKy WJIM HaNpsDKEHUIO He XyKe
0,01 npoueHTa B Te4yeHue 8 4acoB

2.6. YcTaHOBKM 111 TPOU3BOACTBA WIIH
KOHLIEHTPUPOBAHUS TSKEJIOW BOABIL, AEUTEpUs U
COEIMHEHUIl efTepys U CriennanbHO pa3paboTaHHOE
WU TIOATOTOBJIEHHOE 000pYNOBaHME IJIsl HUX

BBonHble 3ameuanus. Tsxenyro BOny MOKHO IPOU3BOAUTD, UCTIOJb3Ysl pa3INdHbIE
nporecchl. OqHaAKO KOMMEPYECKU BBIOJHBIMU SIBJIIIOTCS JIBA IIPOLIECCa: MPOLECC
U30TOMHOr0 0OMeHa Bozbl U cepoBogopoxa (nmporecc GC) u nmporiecc H30TOMHOTO 0OMeHa
ammuaka 1 Bogopona. [Iporecc GC ocHOBaH Ha 0OMeHe BOIOPOAA U AeUTEPHs] MEKIY BOAOK
Y CEpOBOJIOPOZIOM B CHCTEME KOJIOHH, KOTOPbIE SKCILTYyaTUPYIOTCS C XOJIOAHON BepxHei
CeKLIMel U ropsiuell HUKHel cexuueil. Boga Teder BHU3 10 KOJIOHHAM, B TO BPeMsI Kak
CEepOBOJOPOAHBIN ra3 LUPKYJIUPYET OT AHA K BepIIMHE KOJOHH. [l coneiicTBus
CMEIIMBAHUIO ra3a ¥ BOJbI UCIIOJIb3YETCsl PSA AbIpUaThIX JOTKOB. Jleiirepuil mepemernaercs

B BOZly MPU HU3KUX TeMIIepaTypax U B CEPOBOAOPOJ MPHU BLICOKMX TEMIIEpaTypax.
OOorarieHHbIe IefTepueM ra3 Wi BOAa yIAISIOTCS U3 KOJIOHH NIEPBOii CTYNEHH Ha CThIKE
rOpsiMX U XOJOJHBIX CEKLUIA, U MPOLIECC MOBTOPSIETCS B KOJIOHHAX CJIEAYOIIEN CTyNeHN.
IIponykT nmocnenHeii ga3bl - Boga, odorameHHast aeiireprieM 10 30 MPOLEHTOB 10 BECy,
HanpaBJIsieTCsl B IUCTUIUIIUOHHYI0 YCTAHOBKY JIJIs1 IPOM3BOACTBA PEAKTOPHO-YMCTOMN
TSDKEJION BOIBL, TO ecThb 99,75 mpolieHTa 1o BeCy OKUCH IeNTepHsl.

B mpornecce oOmMeHa Mexxay aMMHaKOM F BOZOPOIOM MOXKHO M3BJIEKATh NEHTEPHil N3 CHHTE3-
rasa nocpeAcTBOM KOHTAKTa C )KUIKUM aMMHUAKOM B MPUCYTCTBUU KaTanu3aTopa. CUHTe3-ra3
1ozaeTcsi B OOMEHHbBIE KOJIOHHBI U 3aTeM B aMMHAaYHbII KOHBepTep. BHYTpH KOJIOHH ra3
MOJHUMAETCSI OT JIHA K BEPIUMHE, B TO BpeMsl KakK KUIKHI aMMHUaK T€4eT OT BEPLIMHBI KO JTHY.
JenTepuii U3BIEKAETCA U3 BOAOPOIA, COAEPIKALLErOCsl B CUHTE3-Ta3e, U KOHLIEHTPUPYETCs B
amMmuake. AMMMAK MOCTYIaeT 3aTEM B YCTAHOBKY sl KPEKMHIa aMMHAaKa CO HA KOJIOHHBI,
TOrAa Kak ra3 coOupaercsi B aMMHauHOM KOHBEPTEPE B BEPXHEW 4aCTH KOJIOHHBI.

Ha nocnenyromux cTyneHsx NpoucxoauT JajbHelilee oOoraiieHue, 1 myTemMm
OKOHYATEJIbHOM JUCTUIIISILUY IPOU3BOIUTCS peaKTOPHO-4KCTas Tskenas Boaa. [logaya
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CHHTE3-Ta3a MOXKeT ObITh O0ecTieueHa aMMHAaYHOM YCTAHOBKOM, KOTOPAast B CBOIO OUepelb
MO>KET OBbITh COOPY’KE€HA BMECTE C YCTAaHOBKOM JJIsl POM3BOACTBA TSHKEJION BOIBI Iy TEM
U30TOIMHOTrO OOMeHa aMMuaka 1 Boopona. B mpouecce aMmMiayHO-BOIOPOJHOTO OOMEHA B
Ka4eCTBE UCTOYHHMKA UCXOAHOTO JeHTepHsi MOXKET TAKXKe MCIOIb30BAThCsI OOBIYHASI BOJIA.
MHorue nmpeaMeTsl KIIF0YeBOro 000pyA0BaHUs IS yCTAHOBOK IO MPOM3BOICTBY TSIKENOI
BOJIbI, CTIONB3YrOIUX npouece GC mim aMMUavyHO-BOZOPOIHOTO OOMEHa, IUPOKO
pacmpoCTpaHeHbl B HEKOTOPBIX OTPACISIX He(PTEXUMUUYECKOH MpOoMbIIIeHHOCTH. OCOOEHHO
9TO KacaeTcsi HeOOJIbIINX YCTAHOBOK, UCTIOB3yromux npouecc GC. OqHako HEeMHOTHE
npeaMeThl 000pymoBaHus sSBJsIFOTCS cTanmapTHbiMU. [Ipoueccht GC 1 aMMuaygHO-
BOZIOPOAHOTO 0OMeHa TpeOyrT 00paboTKU OOJBIIUX KOJUYECTB BOCIIJIAMEHSIFO LIIUXCSI,
KOPPO3HOHHBIX 1 TOKCUYHBIX )KI/I):[KOCTCI\/'I IMpU MOBBIIIEHHOM JAaBJICHUU. COOTBETCTBEHHO npu
pa3paboTKe CTAHAAPTOB MO MPOESKTUPOBAHUIO U HKCIUTyaTAIUH JIsl YCTAHOBOK U
000pyHOBaHUs, UCTIOIB3YIOLINX 3TU MPOLECCHI, YAEISeTCss O0IbIIOe BHUMAHNE TIOA00PY
MaTepHajoB U X XapaKTEPUCTHUKAM C TeM, 9YTOObI 00€CTIeUNTh JIIUTENbHBINA CPOK CITYKOBI
IPY COXPaHEHNUH BBICOKOH 0e30macHOCTU M HaaekHOCTH. OnpeneneHne MaciTadoB
00yCJIOBJINBAETCS TJIABHBIM 00pa3oM COOOpaKeHUSIMU SKOHOMHKHU F HEOOXOIUMOCTH.
Takum o6pazom, O60JIbIIAS YACTh MPEIMETOB 00OPYIOBaHUS U3TOTABIUBAETCS B
COOTBETCTBUH C TpeOOBaHUsIMU 3akazunka. Ciexyer OTMeTHTh, 4To Kak B npouecce GC,
TaK M B NPOLIECCE AMMHUAYHO-BOIOPOAHOrO OOMEHa IpeAMEeThl 000PYOBaHNS, KOTOPBIE MO
OTOECJIBHOCTU HE pa3pa60TaHbI HJIW HE IOATOTOBJICHBI CNIEUAJIBHO JJIs1 TIPOU3BOACTBA
TSKEJION BOIbI, MOT'YT CO6I/IpaTbC$I B CUCTEMBI, CIICIUAJIbHO pa3pa60TaHHbIe njiim
NMOATOTOBJICHHBIC AJISI IIPOU3BOACTBA TSDKEJION BOIBI. HpI/IMepaMI/I TaKnx CUCTEM,
NMPUMCHSEMBIX B O6OI/IX nmpoueccax, sABJSIFOTCA CUCTEMA KATAJIUTUYECKOTO KPEKMHTA,
UCTIONb3yeMasl B Ipoliecce OOMEeHa aMMUaka U BOAOPOAA, U TUCTUIUILIMOHHBIE CUCTEMBI,
UCTIOJIb3yeMble B IPOLIECCe OKOHYATEIHbHOIO KOHIIEHTPUPOBAHUS TSXKEJION BOIBL, TOBOASILIEH
€€ J10 YPOBHSI PEaKTOPHO-YUCTOM.

2.6.1. YcTaHOBKM 17151 TPOU3BOACTBA TSKEJION BOABI, 8401 20 000 0
JeNTepus U IeUTeprueBbIX COCINHEHUI

2.6.2. CrenuajibHO pa3padOTaHHOE UJTH MOATOTOBJIEHHOE
000pyIOBaHuUE 1Jisl MPOU3BOICTBA TSKEJION BOIBI
MyTeM UCTOJIb30BaHUs, JINOO MpoLecca 0OMeHa BOIbI
U CepOBOIOPO/IA, TUOO Mpoliecca OOMeHa aMMHaKa
BOZIOpOIA

2.6.2.1. Bono-cepoBonoponHbie 0OMeHHbIE KOJIOHHBI. 8401 20 000 O
CriennaabHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
IUJIs1 TIPOM3BOACTBA TSXKEJION BOABI MyTEM
HCTIOJIb30BaHUs TPOLIECCA U30TOMHOTO OOMEHa BOJBI
U CepOBOIOPO/Ia OOMEHHBIE KOJIOHHBI TUAMETPOM
1,5 M u Oornee, KOTOPBIE MOTYT 3KCILUTyaTHPOBATHCS
MpY JABJICHUSIX CBbILIE WM paBHbIX 2 Mlla

2.6.2.2, ["a30nyBKYM 1 KOMITPECCOPBL. 8414 80 900 0
CriennanpHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
IUTs1 IPOU3BOJICTBA TSHKEJION BOIBI IyTEM
MCTIONIb30BAHMS IpoLiecca OOMeHa BOJbI U
CEpOBOIOPOAA OAHOCTYIIEHYATbIE MAJIOHATIOPHbBIE
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2623,

2.6.24.

2.6.25.

2:6.2.5.

(to ecth 0,2 MIIa) neHTpOOEIKHBIE ra30yBKU MU
KOMIIPECCOPHI ISl LIUPKYJIALUN CEPOBOIOPOIHOTO
rasa (To ecth rasa, cogepxkauiero H,S Gonee 70
MIPOLIEHTOB 10 BECY ), UMEIOLIHE
POM3BOJUTEIBHOCTb, MPEBBIIAOIIYIO HIIU PABHYIO
56 ky0. M/C TIpH SKCILTyaTalUu MOJ AaBJIEHHEM,
npesblaromumM uin pasHbM 1,8 MlIla nHa Bxone, n
CHaOKEHHBIE CATbHUKAMH, YCTOMYUBBIMU K
Bozzeiicteuro HyS

AMMUAYHO-BOIOPOTHBIE OOMEHHBIE KOJIOHHHBI. 8401 20 000 0
CriennaabHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE
IUJIs1 TPOM3BOACTBA TSXKEJION BOABI MTyTEM
WCTIOJIb30BaHUs TIporiecca 0OMeHa aMMuaKa u
BOJIOPOJa AMMHAYHO-BOIOPOIHBIE OOMEHHBIE
KOJIOHHBI BBICOTOI 0OOJI€e MIIN paBHOI 35 M,
auaMmeTpoMm oT 1,5 M 1o 2,5 M, KOTOpbIE MOTYT
SKCIUTyaTUPOBATHCS MO JABJIEHUEM, MTPEBBILIAI UM
15 MIla. 311 KOJJOHHBI UMEIOT TAKXKE 0 MEHbIIE
Mepe OTHO OTOOPTOBAHHOE OCEBOE OTBEPCTUE TOTO
)K€ IUaMeTpa, YTO U LUJIMHAPUYECKAs 4aCTh, Yepe3
KOTOPYIO MOTYT BCTaBJIATBCSI WUJIM BBIHUMATbCS
BHYTPEHHHE YaCTU KOJIOHHBI

BHyTpeHHUe 4acTH KOJIOHHBI M CTYIIEHYaThle HACOCHI. 8401 20 000 0;
CrneunanpHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8413 70
BHYTPEHHME YaCTU KOJIOHHBI U CTYII€HYaTbIe HACOCHI

IUTIs1 KOJIOHH U1 IPOM3BOJCTBA TSYKEJIOM BOJbI yTEM

HCIOJIb30BaHUs MPoLiecca aMMHA4YHO-BOAOPOIHOTO

oOmeHa.

BHyTpeHHUEe YacTu KOJIOHHBI BKJIIOUAIOT CIELUATIbHO

pa3paboTaHHbIE KOHTAKTOPBI MEXKIY CTYTEHSIMHU,

COAENCTBYIOIINE TECHOMY KOHTAKTy ras3a u

JKUIKOCTHU.

CryneHuaTble HACOChI BKJIFOYAIOT CIIEHATbHO

pa3paboTaHHbIE MOTPy’KaeMble B )KUAKOCTh HACOCHI

IUIs1 UMPKYJISILIUY KUAKOTO aMMHaKa B Ipeaesiax

0o0bemMa KOHTAKTOPOB, HAXOASIIIUXCSI BHYTPH

CTYIEHEN KOJIOHH

Y CTaHOBKM 1J1s1 KPEKMHIA AMMHUAKa, 8401 20 000 O
SKCIUTyaTUPyEMBbIE MO/ AABJICHUEM, IIPEBBIIIAOLIM

i paBHeIM 3 Mlla, cnennanbHO pazpaboTaHHBIE

WJIM IOATOTOBJIEHHBIE JIs1 IPOU3BOACTBA TSAKEIION

BOZBI ITyTEM MCIOJB30BAHMS MTPOLIECCA N30TOMTHOIO

oOMeHa aMMEaKa ¥ BOIOpoIa

HNHudpakpacHble aHATN3aTOPHI MOTJIOIEHNS, 9027 30 000 O
CIOCOOHBIE OCYLIECTBIIATh aHAJIN3 COOTHOIIEHUS
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B TH BOJL EASC
MEXJy BOAOPOJAOM U AEUTEpUEM B pealbHOM
MacuiTabe BpeMeHH, KOria KOHLIEHTpaLK Aeirepus
paBHBI WK IpeBpIaoT 90 NPOLIEHTOB MO BECY

2.6.2.7. Karanutudeckue rne4u st mepepadoTKu 8401 20 000 0;
00oraImeHHOro IeHTeprueBoro raza B TSHKEIYIO BOLY, 8514 390000
CHeLMAIbHO pa3padOTaHHbIE UJIH MOATOTOBIIEHHbIE
IUTSL IPOU3BOJICTBA TSIKEJION BOABI MyTEM
WCTIOJIb30BaHUs MPOLECCa U30TOMHOTO OOMEHa
aMMuaka 1 Bogopona

2.6.2.8. KoMriekTHbIe CUCTEMBI 00OTAIeHUS TSKEION BOJIBI 8401 20 000 O

1 KOJIOHHBI JJIs1 HUX.

CrienmanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHBIE
KOMIUIEKTHBIE CUCTEMBI 00OTaleHNs TSDKEIIOH BOIBI
Y KOJIOHHBI ISl HUX TS OOOTaIlEeHUs TSHKENIOi BOIbI
10 KOHLIEHTPaLUK JEeUTepusi, IPUMEHSIEMOMN

B peakTopax

[NosicaurensHOE 3ameuanue. CUCTEMBI, KOTOPbIE OOBIYHO NCTIOIB3YIOT AUCTHIIISILIMIO BOJIBI
IUISL Pa3feNIeH s TSDHKEJION U JIETKOM BOZBI, CIIELUAIBHO Pa3paboTaHbl UK MOATOTOBJIEHBI IS
IPOM3BOJCTBA TSKEJION BOZBI, IPUMEHSIEMOI B peakTopax (0OBIYHO C COIepIKaHNeM OKCUIA
neiitepus 99,75 mporeHTa 1o BeCy) U3 MUTAIOLIEH UX TSKEJOi BOIbI MEHbIIEH
KOHLIEHTpaLu.

2.6.29. CrnieunanbHO pa3paOOTaHHBIE WU TTIOATOTOBIIEHHBIE 8401 20 000 0
aMMUayYHbIe CUHTE3UPYIOIINe KOHBEPTEPhI UK
aMMUayYHbIe CUHTE3HPYIOIINe CEKLINU JIJIst
MIPOU3BOACTBA TSKEJION BOIBI 10 TEXHOJIOTUN
M30TOIMHOTO OOMEHa aMMHuaKa M BOIOpoa

ITosicaurensHOe 3ameuanue. KoHBepTeph! UM CEKLIUU, YKAa3aHHbIE B MyHKTE 2.6.2.9,
NPUHUMAIOT CHHTE3MPOBAHHBIN ra3 (a30T ¥ BOAOPOI) M3 AMMHUAYHO-BOIOPOAHON 0OMEHHOMI
KOJIOHHBI (MJIM KOJIOHH) BBICOKOT'O JaBJIEHUs], & CUHTE3MPOBAHHBII aMMUaK BO3BpAILaeTCs

B Ty )K€ KOJIOHHY (WJTU KOJIOHHBI).

2y 8 VYcTaHOBKY 111 KOHBEPCHUM YPaHA U IITyTOHUS IS
HCIOJIb30OBAHUS B IMPOU3BOACTBE TOIJIMBHBIX
3JIEMEHTOB U pa3[esieHHH H30TOIMOB ypaHa U
o0opynoBaHue, CrieUuaIbHO Pa3padOTaHHOE UITU
MOATOTOBJICHHOE JIJIsl 3TOTO

IlosicauTenpHOE 3aMedaHIE. HpOI/ISBO)_ICTBO TOIUJIMBHBIX 3JICMEHTOB U Pa3ACJICHUE N30TOIIOB
ypaHa OCyULIECTBJISIETCS] HA YCTAHOBKAX, KAK OHU OMNpeNeseHbl B MyHKTax 2.4 u 2.5
COOTBETCTBEHHO.

ITpumeuanne. OCHOBHBIE KOMIIOHEHTBI OOOPYAOBAHMs YCTAHOBOK 1JIs KOHBEPCHH ypaHa 1
Ty TOHMS AJI1 UCTIOJIBb30BaHUsl B IIPOU3BOACTBE TOIJIMBHBIX 3JIEMEHTOB U pa3ie/IeHuN
M30TOIOB ypaHa MOJIEKAT SKCIIOPTHOMY KOHTPOUIIO. Bee yCTaHOBKHU, CUCTEMBI U CIIELIMAJIBHO
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pa3paboTaHHOE MJIM TTOATOTOBJIEHHOE 000PYIOBaHNUE MOTYT ObITh HCIOJIB30BAHbI IS
00pabOTKH, MPOM3BOACTBA MM MCIOIB30BAHUS CIIELUAIBHOTO PACIIEILIIOLIErOCs
MaTtepuaa.

2751 Y CcTaHOBKH JJ1s1 KOHBEPCUU YpaHa U 000pyIOBaHUE,
CHeLUaTbHO pa3padoTaHHOE WU MOATOTOBJIEHHOE
IUTS TOTO

BBonHble 3ameuanusi. B yctaHOBKax U cuctemax i KOHBEPCHM ypaHa MOXKET
OCYILECTBISITHCS] OJHO UM HECKOJIBKO MPEBpAaIleHUil 13 OJJHOTO XUMHUYECKOTr0 COeUHEHUS
ypaHa B ApyTroe, BKJI0Yasi KOHBEPCHIO KOHLIEHTPATOB ypaHoBoil pyasl B UO3, KOHBEPCHIO
UO; B UO,, konsepcuro okucios ypana B UF,, UFg umn UCL,, korBepcuro UF, B UF,
xouBepcuto UFs B UFy, konBepcuro UF,4 B MeTaTMuecKuii ypaH 1 KOHBEPCHIO (PTOpUIoB
ypana B UO,. MHorme kiiroueBble KOMIIOHEHTHI 000PYI0BaHHs YCTAHOBOK JJIsi KOHBEPCHU
ypaHa XapaKTepHBbI I HEKOTOPBIX CEKTOPOB XUMHYECKOI 00padaTbIBaroIneit
npomsbIiieHHocT. Harpumep, Buibl 000py10BaHMs, NCIIONBb3YEMOTO B 3TUX MPOLECCaX,
MOTYT BKJIFOUATh Me4H, KapyCelbHbIE IT€YH, PEAKTOPHI C CEBO00KIKEHHBIM CII0EM
KaTaJIn3aTopa, ’KapOBbIe PEAKTOPHBIEC OALTHH, KUIKOCTHBIE IIEHTPU(YTH, TUCTHIUILINOHHBIE
KOJIOHHBI ¥ )KUJIKOCTHO-KMIKOCTHBIE 3KCTPAKIMOHHbIE KOJIOHHBI. Jlaneko He Bce
KOMIIOHEHTBI 000PYAOBaHUS UMEIOTCS B "'TOTOBOM BHIIEe", OOJBIIMHCTBO U3 HUX JOJIKHBI
OBITh IMOATOTOBJIEHBI COTJIACHO TPEOOBAHUAM M crienn(UKaALUAM 3aKa3yrka. B HEKOTOpBIX
ciyyasix TpeOyeTcsl yUUThIBaTh CIIEAIbHbIE IIPOEKTHBIE M KOHCTPYKTOPCKIE OCOOEHHOCTH
IS 3AIIUTHI OT arPECCUBHBIX CBONCTB HEKOTOPBIX M3 00pabaThIBAEMBIX XUMHUYECKUX
semecTB (HF, F,, CIF; u ¢dTopunsl ypana), a Taxoke BOIIPOCHI iAepHON KpUTHUYHOCTU. Bo Beex
npoleccax KOHBEPCHH ypaHa KOMIIOHEHTBI 000PYIOBaHMs, KOTOPbIE OTIENBHO CIEMaIbHO
He pa3paboTaHbl UM HE TIOATOTOBJIEHBI 111 KOHBEPCHH YPaHa, MOTYT ObITh OObEUHEHBI B
CHCTEMBI, KOTOpBIE CIIELUAIBbHO pa3padoTaHbl MIIU ITOITOTOBIIEHBI IJIs1 HCIIOJIb30BAHUS B
LeJISIX KOHBEPCUU ypaHa.

2.7.1.1. CrienaabHO pa3paOOTaHHbIE WU TIOATOTOBJIEHHbBIE 8419899890
CUCTEMBI JIJIs1 KOHBEPCUM KOHLIEHTPATOB YPAHOBOI
pyzast B UO3

INosicaurensHoe 3ameuanue. KouBepcus KOHIEHTPATOB ypaHoBoit pyasl B UO3; MoxeT
OCYILECTBISITHCS] CHavyaia MOCPeACTBOM PACTBOPEHMsI PYIbl B a30THOI KUCJIOTE U 3KCTPAKLMU
OYHIIEHHOT0 reKcaruipaTa ypaHUIAMHUTPATa C TOMOLIBIO TAKOTO PaCTBOPUTENS, Kak
TpudyTmidocdar. 3aTem rekcaruapar ypaHmwignHATpaTa npeodpasyercs 8 UO3 mmbo
MOCPEINCTBOM KOHLIEHTPUPOBAHMS U IEHUTPALNH, TUOO MOCPEACTBOM HENTpanu3auun
ra3000pa3HbIM aMMHAKOM JIJIsI TTIOJTyYEHUs Uy paHaTa aMMOHHS C TIOCJIEAYIOLIeH
dunbTpanueil, CymKkon U KaJIbLUHIPOBAHUEM.

2.7.1.2. CreunanpHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8419899890
cuctemsl 1t kousepcun UO3 B UF

ITosicaurensHoe 3ameuanue. Kousepcust UO3; B UFs MOXkeT OCyIeCTBIATHCS
HerocpencTBeHHO GropupoBanueM. [1jist mporecca TpeOyeTcsi HCTOYHUK
razoobpasHoro ¢gropa mwin TpexTOPUCTOro XJiopa.

2.7.1.3. CriennanpHO pa3paOOTaHHBIE WU TTOATOTOBJIEHHBIE 8419899890
cucremsl 111 koHBepcuu UO3 B UQO,
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[TosicaurensHoe 3ameuanue. Kousepcuss UO3 B UO; MOXKET OCYIIECTBIISTECS TOCPEICTBOM
BoccTaHoBjeHus: UO5 ra3000pa3HbIM KPEKUHT-aMMHAKOM HJTH BOZJOPOZOM.

2.7.14. CrnenmanbHO pa3paOOTaHHBIE MM MOATOTOBJICHHBIE 8419899890
cuctembl 1iist kousepcun UO; B UF,

ITosicuurensHoe 3ameuanue. Kousepcust UO, B UF4 MOkeT OCyI1€CTBIISATHCS TOCPEICTBOM
peakuuu UQO; ¢ razoobpa3ubeiM GproprcteiM Bonopoaom (HF) npu remmnepatypax 573 - 773 K
(300 - 500°C).

2.7.15. CriennaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8419899890
cuctemsbl 1ist koHBepcun UF4 B UFg

ITosicaurensHoe 3ameuanue. Konsepcusi UF, B UFs MOXeT OCy1IECTBIATHCS MOCPEACTBOM
9K30TEePMHUYECKOl peakuuu ¢ GTopoM B peakTopHoii OarHe. UF s koHmeHCHupyeTcs u3
rOpsTYMX JIETYYUX Ta30B MOCPEACTBOM MPOIMYCKAHUS MOTOKA ra3a 4epe3 XOJIOAHY0 JOBYLIKY,
oxyaxaeHHyro 1o 263 K (-10°C). Ins npouecca TpedyeTcst HCTOYHHUK ra3000pasHoro ¢ropa.

27.1.6. CreunaabHO pa3paOOTaHHBIE WU TTIOATOTOBJIEHHBIE 8419899890
cucrtemsl! 11 koHBepcun UF, B MeTannnyeckuil ypas

INosicaurensHOe 3ameuanne. Kousepcust UF, B MeTannuyeckuii ypad OCyLIE€CTBIISIETCS

IIOCPEICTBOM €r0 BOCCTAHOBJIEHUSI MarHueM (KpyIHble TapTHN) UITH KaJIbLFEeM (Majible
naptin). Peakuus ocymiecTBisieTcs py TEMIIEPATypax BbIIIE TOUKH IJIABJICHHS ypaHa

(1403 K (1130°C).

2.7.1.7. CrneunanbHO pa3paOOTaHHbIE WU TTOATOTOBJIEHHBIE 8419899890
cuctemsl 11 kKoHBepcuu UF B UO,

[TosicaurensHoe 3ameuanue. Kousepcust UFg B UO, MOXKeT OCyIIEeCTBISITECS IOCPEICTBOM
OJHOTrO M3 Tpex mpoueccoB. B nepsom npouecce UFs BoccTaHaBIMBAETCS U THIPOIU3YETCS
B UO, ¢ ucnonws3zoBanuem Bonopona u napa. Bo sropom nmpouecce UF¢ runponuzyercs
pacTBOpeHHEM B BOZE, AJisl OCAXKIEHHsI TUypaHaTa aMMOHHMs 1OOABISIETCSl aMMHaK, a
nuypanat BocctanasnuBaercs B UO, Bomoponom npu temmneparype 1093 K (820°C).

ITpu Tpersem npouecce razoodpaszusie UFs, CO, u NH; cMmernnBatoTes B Boae, OCakaast
ypaHuIkapOOHAT aMMOHUsL. Y paHUIKapOOHAT aMMOHHS CMEIIUBAETCS C TTAPOM

U Bogopoaom mpu temneparypax 773 - 873 K (500 - 600°C) ans mpousBoactaa UO;.

Kounsepcust UFs B UO, yacTo ocyliecTBsieTcsl Ha epBOil CTyNeHN YCTaHOBKHU
10 M3TOTOBJIEHUIO TOIUINBA.

2.7.18. CriennaabHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8419899890
cuctemsbl st koHBepcuu UFg B UF,

[TosicaurensHoe 3ameuanne. Konsepcust UF¢ B UF4 MOeET OCylIECTBIATBECS MOCPEACTBOM
BOCCTAHOBJIEHUSI BOJOPOJIOM.

2.7.19. CriennanpHO pa3paOOTaHHBIE WU TTOATOTOBJICHHBIE 841989989 0
cuctemsl 1t kKoaBepcuu UO, B UCly

INosicaurensHoe 3ameuanue. Konsepcust UO, B UCly MOKeT OCYIIECTBIATHCS IOCPEACTBOM
OIIHOTO U3 NIByX mporueccoB. B nepsom npouecce UO; B3aUMOAENCTBYET € TETPaxXJIOPUIOM
yraepona (CCly) npu Temnepatype npudmmsurensao 673 K (400°C). Bo Bropom mporecce
UO, B3anmopeiicTByeT npu temneparype npudauzurensHo 973 K (700°C) B npucyTcTBun
Caky, MOHOKCH/Ia yriepoaa u xjopa s npoussoacrsa UCy.
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Ne mynkra HaumenoBaHnue TH BDJT EAD c*
2.72. VY CcTaHOBKH 17151 KOHBEPCUU TUTyTOHUS U 841989989 0

o0opynoBaHue, CrieuaibHO pa3pabOTaHHOE UITN
MOATOTOBJIEHHOE J1JISl 3TOTO

BBonHble 3ameuanusi. B yctaHOBKax U cuctemax it KOHBEPCHHM IITyTOHUSI MOXKET
OCYILECTBISITHCS] OJHO WJIM HECKOJIBKO MPEBPAIEeHU IIyTOHUS U3 OJHOTO XUMHUECKOTrO
COEIMHEHMs B Ipyroe, BKIKYasi KOHBepCUIo HuTpaTa riytoHus B PuO,, kousepcuto PuO;

B PuF,, xouBepcuro PuF, B MeTanmnuueckuil niayTOHUN. Y CTAHOBKHU 1J1s1 KOHBEPCUM TUTyTOHUS
OOBIYHO ACCOLMUPYIOTCS C YCTPOICTBAMU TI0 BBIAEJIEHHIO IUTYyTOHUS, HO TOJDKHBI TaKXKe
aCCOLIMMPOBATHCS U C YCTPOIICTBAMM 10 MPOU3BOLACTBY ILNTyTOHMEBOrO TOILUINBA. MHOTHE
KJTFOUE€BbIe KOMIIOHEHTHI 000PYJOBAHNUS YCTAHOBOK JIJIsl KOHBEPCUU TUTYTOHHS XapaKTePHBI
U1l HEKOTOPBIX CEKTOPOB XMMHYECKOI 00padaTbiBaro1neil mpoMeinuieHHOCTH. Hanpumep,
BU/IbI 000PYIOBaHMUSI, CTIOJIB3YEMOT'0 B 3THX MPOILECCax, MOTYT BKJIFOYATh IEYH,
KapyCeJbHbIE TIEYH, PEAKTOPHI C TICEBIO0KIIKEHHBIM CJIOEM, TUIAMEHHbBIE PEAKTOPHbIE OalIHY,
KUIKOCTHBIE HEHTPU(PYTH, AUCTIUIALUOHHbIE KOJIOHHBI M KHUIKOCTHO-)KUIKOCTHBIE
SKCTPAKLIMOHHBIE KOJIOHHBI, a TAK)KE TOpsTYNe KaMephl, epuaTouHble OOKCHI U
MaHUMYJISTOPHL J{anexko He Bce KOMIOHEHThI IMEIOTCS B "TOTOBOM Bujie", OONBIINHCTBO

U3 HUX JIOJKHBI OBITH TIOATOTOBJIEHBI COTJIACHO TPEOOBAHMAM U CTIELU(UKALISIM 3aKa3UnKa.
Ocoboe BHUMaHNE MTPH MTPOEKTUPOBAHUM CIIEAYET YIENATh CIIELHATbHBIM BOIPOCAM
pagManMoOHHON U TOKCUYHOI 0€30MacHOCTH, a TAK)Ke BOIIPOCAM, CBSI3aHHBIM C
KPUTUYHOCTBHIO. B HEKOTOPBIX ciydassx TpeOyeTcsl yUUThIBATH CIIeLMAIbHbIE TPOEKTHBIE

¥ KOHCTPYKTOPCKHE OCOOEHHOCTH IS 3aLIUThI OT arpeCCUBHBIX CBOWCTB HEKOTOPBIX U3
oOpabaTtbiBaeMbIX XUMHUECKUX BemlecTs (Harpumep, HF). Bo Bcex mporeccax koHBepcun
IUTyTOHUSI KOMIIOHEHTBI 000PyIOBaHUsA, KOTOPBIE CIIELIUATbHO HE Pa3pabOTaHbl UM HE
MIOATOTOBJIEHBI U1 KOHBEPCUU ITUTYTOHMSI, MOTYT ObITh OOBEIHEHBI B CUCTEMBI, KOTOPbIE
CIEeLMaJIbHO pa3paboTaHbl MU ITOATOTOBIIEHBI IJIsl HCIIOJIb30BAHNUS B LIEJISIX KOHBEPCHU

LTy TOHUSI.

2.7.2.1. CriennanbHO pa3paboTaHHBIE WM TTOATOTOBJIEHHbBIE 8419899890
CUCTEMBI IJI1 KOHBEPCUU HUTpPATA IJIYTOHUA B OKCHU

[MosicutensHoe 3ameuanue. OCHOBHBIE ONEPALINy, BXOASIINE B 3TOT MPOLECC. XPAHEHUE

U KOPPEKTUPOBKA UCXOIHOIO TEXHOJOTMUYECKOr0 MaTepuaia, OCaXIeHUe U pas3iesieHIe
TBEPAOH U KUIKOH (ha3bl, MpoKaTuBaHUE, OOpaIIeHNe C IPOAYKTOM, BEHTHJISIIINS,
oOpaleHue ¢ OTXOAaMHU U yrpasiieHue nporeccom. CucTeMsl, MpUMeHsIeMbIe B IPOIIECCe,
SIBJISTFOTCSI CTIELUATBHO TIPUCTIOCOOIEHHBIMY TaKUM 00pa3oM, YTOOBI n30exkKaTh KPUTUIHOCTU
U paauanroHHBIX 3(QPEeKTOB, a TAKKE CBECTU K MUHUMYMY OIACHOCTHU, CBSI3AHHBIE C
TOKCUYHOCTHEO. Ha OONIBIIMHCTBE YCTAHOBOK MO MepepaboTKe 3TOT MPOLECC BKITFOYAET
KOHBEPCHUIO HUTPATA ITYTOHUS B TUOKCUJ IUTYTOHMSI. B Ipyrux ciiydasix mpouecchl MOTyT
BKJTIOYATh OCaKJIEHUE OKCcaJlaTa MUTyTOHUS WU MEPOKCUIA TUTy TOHHSI.

2722 CriennaapHO pa3paOOTaHHBIE WU TOATOTOBJIEHHBIE 8419899890
CHCTEMBI JIs1 IPOU3BOACTBA METAJUINIECKOTO
LTy TOHUS

ITosicHuTenpHOE 3aMedaHue. TOT MPoLecc OOBIYHO BKIIOYAET (PTOPUPOBAHKE AHMOKCUIA
IUTyTOHUS, Yallle BCETrO ¢ MPUMEHEHHEM BBICOKOAKTHBHOTO (PTOPHCTOTO BOAOPOLA, C LENIBIO
noJy4eHus pTopuaa miIyTOHUS, KOTOPBIN BIOCIEICTBUY BOCCTAHABIMBAETCS C IIOMOIIBIO
METAJTMUECKOT 0 KaJbL¥sl BBICOKOM YHUCTOTHI 10 MOJIyYE€HHs METAJNINYECKOrO MIIyTOHMS U
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Kon

Ne myHKTa HaumenoBaHnue TH BOJ1E ADC”

¢dropuna xaneiys B Buae nuiaka. OCHOBHbIE ONepaIiiy, BXOASIIIE B 3TOT MPOLECC:
¢dropupoBanue (HarpuMmep, ¢ IPUMEHEHUEM 000PYIOBaHMUs, COEepIKAIIero OJaropoIHbIe
MEeTaJUTbI WX 3aIUIIEHHOTO MOKPBITHEM M3 HHX), BOCCTAHOBJIEHNE MeTajlia (HarpuMmep, ¢
IpHMEHEHHEM KepaMUYeCKHX THIJIEei), BOCCTAHOBJICHHE LIJTaKa, OOpaleHne C MPOLYKTOM,
BC€HTUJIALIMA, O6paH.[eHI/I€ C OTXO4aMH U yIpaBJICHUE ITPOLECCOM. CI/ICTCMBI, IMPUMEHSACMBIC
B TIPOLIECCE, SIBJISIFOTCS CHIELMAIBHO MPUCIIOCOOIEHHBIMI TaKUM 00pa3oM, 4TOObI N30eKaTh
KPUTUYHOCTU M PAIMALMOHHBIX 3((EKTOB, a TAK)KE CBECTU K MUHUMYMY OIaCHOCTH,
CBsI3aHHBIE C TOKCUYHOCTHIO. B ApPyrux ciy4dasax mpouecCbl MOTyT BKIIHOYAaTb (bTOpHpOBaHI/Ie
OKcaJiaTa IUTyTOHUSI MITH ePOKCHA TUTYTOHMUS, 338 KOTOPBIM CJIEAyET BOCCTAHOBJICHHE
MeTauia.

2.8. TexHonmornu, CBI3aHHbBIE CO BCEMU BKJIIOUEHHBIMU B
paszest 2 HaCTOSAILIEro CIUCKA NPEeAMETAMHU

2.9, [IporpammuOe obecrieuenune, CBA3aHHOE CO BCEMHU
BKJIFOUCHHBIMU B Pa3aci1 2 HaCTOAIICrO CIIMCKa
npeaMeTramu

.
CM. mpuMeYaHH K HACTOSIIEMY CITHCKY.

[Ipumeuanus:

1. [IpuHaaIeKHOCTh KOHKPETHOTO TOBAapa WM TEXHOJOTHU K TOBapam
U TEXHOJIOTHUAM, TMOJJISKAIIUM SKCIOPTHOMY KOHTPOJIO, ONpPEAemseTcs
COOTBETCTBHEM TEXHMYECKUX XAPAKTEPUCTUK OSTOTO TOBAapa WM 3TOH
TEXHOJIOTMH  TEXHWYECKOMY  OINHCAHUIO, TPUBEIEHHOMY B  rpade
"HanmenoBanue" Hacrosiero crvcka. Koapbl equnoit ToBapHO HOMEHKIIATYPHI
BHEITHEOKOHOMHUYECKOUW NEeATeTbHOCTH EBpPa3HilcKOrO SKOHOMHYECKOTO CO03a
(xon TH BT EASC), npuBeneHHbIE B HACTOSIIEM CITHCKE, HOCSIT CIIPaBOYHBIH
XapakTep.

2. Ilepenaua mporpaMMHOro o0OecneueHus, CIenualbHO pa3paboTaHHOTO
WIM TIOATOTOBIICHHOTO A Ppa3pabOTKH, TPOW3BOJCTBA WJIM HCITOJIb30BAHUS
J000TO TpenMeTa B HACTOSIIEM CIHUCKE, B TaKOW K€ CTETNEHW TOJJICKHT
OKCIIOPTHOMY KOHTPOJIIO, Kak ® caM J3TOT mpeameT. Jlng mepemaum
MIPOrPAMMHOTO 00ECTIeUeHUs MPUMEHSIOTCS TAKUE K€ TMPUHIUIBI, KaK W I
nepeauy TEXHOJIOTHUH.

3. TepMuHBI, HCHOIB3yEMbIE B  HACTOAIIEM CHHCKE, O3HAYAIOT
CJIeIyIOLIee:

"B OOIIECTBEHHOM JOCTOSIHUU"' - TEXHOJIOTUSA WIM MPOrpPaMMHOE
ofOecrieueHne, MPEIOCTaBIsAeMble 0€3 OrpaHMYEeHUWd Ha WX JaJIbHEiIee
pacnpocTpaHeHue (OTPAaHUYECHHS, CBSI3aHHbIE C ABTOPCKUMHU IpPaBaMH,
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HE WCKJIIOYAIOT TEXHOJOTUIO WJIM TMPOTpaMMHOE OOecmedyeHne u3 paspsana
HAXOJIAIMXCS B OOIIECTBEHHOM JAOCTOSHUN);

"npyrue 3JeMeHTHl" - BCE 3JIEMEHTHI, 3a UCKIIIOUEHUEM BOJOPOJIA, YpaHa
U TUTyTOHUS,

"ucrosp30BaHue" - SKCIUTyaTalus, YCTaHOBKA (BKIIIOYAs YCTAaHOBKY Ha
IUIOMIAAKE), TEXHWUYECKoe OoOcCiyxkuBaHue (TIpoBepKa), TEKYIIUH PEMOHT,
KaIMMTATbHBIN PEMOHT WJIH MOJICPHU3AIUS,

"Mukponporpamma' - TMOCJEIOBATEIbHOCTh 3JIEMEHTAPHBIX KOMaH],
XpaHAIMUXCS Ha CIEIUaJIbHOM 3allOMHHAIOIIEM YCTPOMCTBE, HCIOJHEHHE
KOTOPBIX UHULUUPYETCSA 3aIly CKaroIIen KOMAaH/IOM, BBEICHHOMU
B PETUCTP KOMAHJI,

"mporpamMmmMa" - MOCIE€AOBATEbHOCTh KOMAaHHA [JJId OCYIIECTBICHUS
mpoliecca, mpeacTaBjIeHHas B Takol (opme, 9TO OHA MOXET OBITh BBHITIOJTHEHA
3JIEKTPOHHBIM KOMITBIOTEPOM 18] 0% MOJKET OBITH npeBpalieHa
B Takyio popmy;

"mporpaMMHOe oOecrnedeHne" - HAO0Op W3 OJHOM WJIM HECKOJbKUX

nporpaMM WM  MHKPONPOrpamMM, CHEHNUAIBbHO  pa3pabOTaHHBIX  WJIH
MOATOTOBJIEHHBIX JJIs pa3pabOTKU, MPOU3BOJICTBA WIM MCIOJIb30BAHUS JTFOOOT0
MPEeIMETa, BKIIOUEHHOTO B HACTOSIINI CIUCOK, 3a()UKCUPOBAHHBIX HA KAKOM-
100 0cA3aEMOM HOCHUTEIIE,

"Mpou3BOACTBO" - BCE MPOU3BOJACTBEHHBIE JTallbl, TakKHe, KakK
COOpY>KEHHE, TEXHOJIOTUS NPOU3BOACTBA, H3rOTOBJIEHUE, WHTETPUPOBAHUE,
MOHTaXX (cOOpka), KOHTPOJIb, HWCIBITAHUS, MEPONPUATHSA IO OOECTICUCHUIO
KauecTBa;

"pa3paboTrka" - Bce CTaauM 10 TOPOM3BOACTBA, TaKWe, Kak
MIPOEKTUPOBAHKE, MPOEKTHBIE HMCCIICAOBAHUA, AHAJIM3 MPOCKTHBIX BAPUAHTOB,
BBIPA0OTKA KOHIIEMIMA MPOEKTUPOBAHUSA, COOPKAa M HUCIBITAHUE MPOTOTUIIOB
(omBITHBIX ~ 00pasloB), CXEMBI ONBITHOTO TPOW3BOJCTBA, TEXHHUECKAsS
JOKYMEHTAlMS, TMPOIECC peaiu3allid MPOEKTHBIX JaHHBIX B U3JENUeE,
CTPYKTYpPHOE MPOEKTUPOBAHUE, KOMILUIEKCHOE MIPOEKTUPOBAHMUE,
KOMIIOHOBOYHAsI CXEMa;

"TexHUYecKass MOMOIb"' - OOy4eHHEe, MEpPONPUATUA IO MOBBIIICHUIO
KBaJIu(UKaAIMK, MPAKTHYSCKAs MOATrOTOBKA KaJIpOB, MPEJOCTaBIICHUE pabouei
uH(dOpMaIK, KOHCYJIbTaTUBHBIE yCIyTH. Takas MmoMoIb MOKET BKJIIOYATh B
ce0s nepenavy "TeXHUYECKUX JAHHBIX ',

"TEXHUYECKUE JaHHbIE" - YEPTEKU WM WX KOIHUHU, CXEMBbI, JUarpaMMbl,
Mozaenu, (PopMyJibl, TEXHHUUYECKHE MPOEKTH M CHenu(uKanuu, CIpaBOYHBIS
MaTepuajbl, PYKOBOJCTBA M HWHCTPYKIMH. OTH JaHHBIE MOTYT OBITh
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npeactaBiieHbl  (3adUKCHpOBaHbI) HAa  OyMaKHBIX  HOCHTENIAX WA
3aUKCUpPOBaHBl HA JIOOBIX JPYTUX MaTEPUATBHBIX HOCHUTENSX JH00
pa3MellleHbl B  YAAJCHHBIX (pachpelesieHHBIX) YCTPOMCTBAX XpaHEHUs
uH(OpMaINH;

"TexHonorua" - crnenumaigbHas wHMOpManua, KoTtopas Tpelyercs s
pa3pabOTKU, TIPOU3BOJCTBA WJIM  WCHOJB30BAaHUS  JIIOOOrO  MpeaMeTa,
BKJIFOUCHHOT'O B HACTOSAIIUN CIUCOK. DTa MH(pOpMAIIAS MOXKET TepeIaBaThCs B
BHAC '"TEXHHMYECKOW mMmoMomM" WM '"TeXHHYECKHUX MaHHBIX'. OmnpenencHue
TEXHOJIOTUM HE PpACHPOCTPAHACTCS HA TEXHOJIOTUIO, HaXOJAIIYIOCSI B
OOIIECTBEHHOM JOCTOSHUY, WX (PyHIaMEHTAIbHBIC HAyYHBIE UCCIIEIOBAHUA, a
Takke Ha WHPOPMANHMIO, MHUHHMAJIBHO HEOOXOMUMYIO0 a1 O(QOPMIICHHUS
MMAaTECHTHOM 3asBKHU,

"(yHnaameHTanbHBIC HAYYHBIE UCCIICIOBAHUS" - SKCIIEPUMEHTAIbHBIC VT
TEOpEeTUYECKUE pabOThl, BEAYIIUECS, TJIABHBIM OOpa3oM, C LEJbI0 MOJyYEHUS
HOBBIX 3HAHUN 00 OCHOBOMOJIATAIOIIMX MPUHLMMAX ABJICHUN M HAOIIOIaeMBbIX
(dhakTax, HE HAMPABIICHHBIE B TIEPBYIO OYEPEeab HA JOCTMHKCHHE KOHKPETHOU
MPAKTUYECKOM €N WM PEIICHNE KOHKPETHOW 3a0auH.
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