NMPABUTENIbCTBO POCCUACKOWU ®EOEPALIUA

MNOCTAHOBINEHUE
oT 16 nronsa 2022 r. Ne 1285

Ob YTBEPXOEHUU CMMUCKA
AOQEPHBIX MATEPUANOB, OBOPYAOBAHUA, CMELUUAJIbHBbIX HEAOEPHbIX
MATEPUANOB U COOTBETCTBYIOLLUUX TEXHOJNTOIMMIX, NOANAOAIOLLNX
noa 3KCMOPTHbLIA KOHTPOIb

B cootBercTBUM co crarbelt 8 PenepanpHoro 3akona "OO6 skcropTHOM KoHTpose" [IpaBUTenbCTBO
Poccuiickont denepaniuv NOCTAaHOBIISET:

1. VYr1BepauTh npuiaraeMblii CHUCOK SAJEPHBIX MAaTepuaoB, OOOPYIOBaHUS, CIELHUAIbHbBIX
HEsAJIEPHBIX MAaTEPHUAIIOB U COOTBETCTBYIOILMUX TEXHOJIOTUH, IOANAAAKOIIUX 10/ SKCIIOPTHBIA KOHTPOJIb.

2. HacTosimiee mocTaHOBJIEHUE BCTYNIAET B CUITY CO JIHA €ro 0(hULHAaIbHOIO OIyOJIMKOBaHUSI.

[Ipencenarens IIpaBurenscTBa
Poccuiickon ®enepanun
M.MHUITYCTHUH

YT1BEepxKIEH
nocraHoBieHueM IIpaBurenbcTBa
Poccuiickont @enepannu
ot 16 uronst 2022 1. Ne 1285

CMnUCOK
AOEPHBLIX MATEPUAIIOB, OBOPYOOBAHUA, CMELUWMAJTIbHBIX HEAOEPHbBIX
MATEPUATJIOB 1 COOTBETCTBYIOLLKUX TEXHONOIMAU, NOANAAOAKOLLNX
Nnoa 3KCNOPTHLIU KOHTPOJb

N nyHkra HaumenoBanne <*> Kon TH B3/{
EADC <*>

Pasnen 1. SlnepHele MaTepuasl
1.1 Hcxonnblii MaTepuan

1.1.1. VYpaH ¢ cogepx’aHUEM U30TONOB B TOM OTHOILIIEHUH, B KAKOM OHU 2844 10
HAXOAATCS B TIPUPOIHOM ypaHe, B BHJIE METaJlIa, CIIIaBa,
XMMHUYECKOTO COCTMHEHNUS HJTM KOHIIEHTpaTa

1.1.2. VYpan, o0eAHEHHBII U30TONOM 235 B BUJE MeTallia, CIUIaBa, 2844 30 110 0;
XUMHAYECKOTO COCTMHEHUS MITN KOHIICHTpaTa 2844301900
1.1.3. Topwii B Buie MeTasIa, CrjiaBa, XHMAYECKOTO COCTMHEHHUS TN 2844 30 510 0;

KOHILIEHTpara 2844 30 610 0;



2844 306900

1.2. CrnenualbHbIN paclIeIIISIIOIIUN MaTeprat
1.2.1. [TnyToHmii-239 2844 209900
1.2.2. VYpan-233 2844 43 0000
1.2.3. VYpaHn, oborameHHbIi n30ToroM 235 mim 233 2844 20 350 O;
2844 430000
Ornpenenenue
Tepmun "ypan, o0orameHHbIN n30ToroM 235 wim 233", o3Ha4aeT
ypaH, copepxaniuii u30tor 235 wnu 233, uiau TOoT U APYyroi BMecTe
B TAKOM KOJIMYECTBE, YTOOBI OTHOILIEHUE CYMMbI 3THX U30TOMOB K
n3orory 238 6610 0OJIBIIE OTHOMIEHUS H30TONA 235 K U30TOMY
238 B IpUPOJHOM ypaHe
1.2.4. JIro0oit MaTrepual, coaeprKaliuii 0JHO WJIM HECKOJIBKO BEIIECTB, 2844 20;
yKa3aHHbBIX B yHKTax 1.2.1 - 1.2.3 B BuIe MeTania, Cruiasa, 2844 20 350 0;
XUMHUYECKOTO COCTUHEHHUS, KOHIIEHTPATa, CBEKEro UiIu 2844 20 990 O;
0TpabOTaBIIETO PEaKTOPHOTO TOTLTHBA 2844 43 000 0;
2844 50 000 0O;
8401300000

1.2.5. TexHonoruu, CBsi3aHHBIE CO BCEMH BKJIFOUEHHBIMH B pazzaen 1
HACTOSIIIIETO CIIHCKa MarepuaiaMu

1.2.6. [IporpamMmmMHOe obecrnieueHue, CBSI3aHHOE CO BCEMH BKJIFOUEHHBIMU B
pazzaen | HacTOAIIEeTo CIMCKa MaTepraiaMu

[Tpumeuanue. DKCIOPTHBII KOHTPOJIb IUTYTOHUSI ¢ U30TONMHON KOHILIEHTpaluen miyToHus-238 ceime 80
MIPOIIEHTOB OCYLIECTBISIETCS B COOTBETCTBUH CO CITUCKOM 000pYA0BaHMS U MaTepHalIOB IBOMHOTO
HA3HAYEHHUS U COOTBETCTBYIOUINX TEXHOJIOTUM, IPUMEHSEMBIX B SIACPHBIX II€JIX, B OTHOIIEHUH KOTOPBIX
OCYLIECTBIISIETCS DKCIIOPTHBIN KOHTPOJIb.

1.3. Hyxmauasr

1.3.1. Hentynwuii-237, a Takxke 110001 MaTepualn Win yCTpoiCTBO, €ro 2844 430000
cozepKariee

1.3.2. Awmepunmii-241, a Taxke 1000H MaTepral WIH yCTPOHCTBO, €T0 2844 430000
cozepaariee

1.3.3. Awmepunuii-243, a Taxoke J11000# Marepuai uiu yCTpoOUCTBO, €Tro 2844 430000
cozepKariee

1.34. Kamupopunii-252, a Takxke a1000i MaTepuat Wik YCTPOHCTBO, €ro 2844 430000
cozepaariee

[Ipumeuanue. DKCIOPTHOMY KOHTPOJIIO HE MOAJIEKAT HYKIIU/IbI, MaTEPHAIbl U YCTPOICTBA, UX
coliepaire, ykazanabie B myHkrax 1.3.1 - 1.3.4, ¢ akTHBHOCTBIO, HE MOANAJAIONIECH O JEHCTBUE
[TpaBun O6e30MaCHOCTH MPU TPAHCTIOPTHPOBAHUU paMoaKTHBHBIX MarepuanoB (HI1-053-16)



Paznen 2. OGopynoBanue u HEsIZICPHBIC MaTepUAITbI

2.1. SlnepHbie peakToOphl U ClIeUaIbHO pa3paboTaHHbIE WU
MOITOTOBJICHHBIE 000PY/I0BAHUE U COCTABHBIC YACTH JIJISl HUX

BBonnoe 3ameuanue. Paznuunbie siiepHble peakTopbl MOTYT KIacCU(UIIUPOBATHCS B 3aBHCUMOCTH OT
UCIOJIb3YEMOr0 3aMeAJIUTENs (Hanpumep, rpadur, Tsxkenas Bojia, 0ObIYHas BOAA, a TAKXKE OTCYTCTBHE
3aMeTUTENIs ), SHEPTUH CIIEKTPpa HEHTPOHOB B HEM (HANpUMEp, TEIUIOBBIX, OBICTPHIX), UCIOIB3yEMOTr0O
BUJIA TEIVIOHOCUTENS (HapuMep, BOJIa, KUIAKHE METaJUIbl, PACIlIaBICHHbIE COJIH, I'a3bl), UX Ha3HAYCHMSI
WM TUIA (HallpUMeEp, SJHEPTETUYECKUE PEAKTOPDI, UCCIIEI0BATEIbCKIUE PEAKTOPBI, UCIIBITATEIbHBIE
peaxtopsl). [Ipennonaraercs, 4To Bce yKa3aHHbIE TUIIBI SAEPHBIX PEAKTOPOB SABISIOTCS MPEIMETOM
pEryaupoBaHus ATOTO IIYHKTA U BCEX €r0 MOANYHKTOB, I7i€ 3T0 npuMeHuMo. [1o nyHkTy 2.1 He nojexar
JKCIIOPTHOMY KOHTPOJIIO TEPMOSIEPHBIE PEAKTOPBL.

2.1.1. KommuiekTHbIC siiepHbIE peaKTOPBI. 840110 000 O
SnepHble peakTopbl, CIOCOOHBIE padOTaTh B pEXKUME
KOHTPOJIMPYEMON CaMOTIOIEP>KUBAIOIIEHCS [IEMTHON PEeaKINU
JeTICHHSI

[losicHutenbHOE 3aMevyaHue. SIepHbIN peakTop B OCHOBHOM BKJIKOUAET Y3JIbl, HAXOSAUINECS BHYTPU
PEaKTOPHOTO KOpITyca UM HETIOCPEICTBEHHO MPHUIaHHBIE eMy, 000pyJ0BaHNE, KOTOPOE KOHTPOIUPYET
YPOBEHb MOIITHOCTH B aKTUBHOW 30HE, U MX YACTH, KOTOPBIE OOBIYHO COJEPIKAT TEIUIOHOCUTEIb TIEPBOTO
KOHTYpa peaKTopa, BCTYMAOT C HUM B HEMIOCPEICTBEHHBI KOHTAKT UJIN PETYIUPYIOT €rO.

2.1.2. Koprmyca sinepHbIX peakTopoB. 8401 40 000 O
CrnenmanbHO pa3pabOTaHHbBIE WK MOATOTOBICHHBIC
METaJUTMYECKUE KOPITyCca WIIK OCHOBHBIE YAaCTH 3aBOJICKOTO
M3TOTOBJICHUS JIJIsl pa3MEIeHHsI B HUX aKTHBHOM 30HBI SITIEPHBIX
pPEaKToOpOB, KaK OHU OTpe/eeHbl B MyHKTe 2.1.1, u BHyTpeHHUX
yacTel peakTopoB, KaK OHU OIpesieieHbl B MyHKTe 2.1.8

[TosicuurensHoOe 3ameuyanue. [TyHkTom 2.1.2 oXBaThIBatOTCs KOPITyca SAEPHBIX PEAKTOPOB, BKIIOYAIOIINE
KOpITyC peakTopa M KaJJaHApbl, HE3aBUCUMO OT HOMHUHAJIbHOTO 3HaueHus AasieHus. Kpblnika kopmyca
peakTopa oxBaTbhIBaeTCs MyHKTOM 2.1.2 Kak OCHOBHasl 4aCTh KOPITyCa peaKTopa 3aBOICKOTO
U3TOTOBJICHUS.

2.1.3. MaruHb! 1715 3arpy3KH U BBITPY3KH TOIUIMBA SEPHBIX PEAKTOPOB. 8426 19 000 0;
CrnenmanbHO pa3paboTaHHOE WITH MTOATOTOBJICHHOE 842699 0000
MaHMITYJSATOPHOE 000pyA0BaHME AJIS 3aTrPYy3KH WK U3BJICUECHUS

TOTIIMBA U3 AJEPHBIX PEAKTOPOB, KaK OHH OIPEENICHbI B ITyHKTE
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[TosicuurenbHOE 3amMeuyanuie. MalnHbl, OpeaesIeHHbIe B MyHKTE 2.1.3, HCIONIB3YIOTCS, KOTja peakTop
HAXOJUTCS MO Harpy3KoM, WK 00J1a/1at0T TEXHUYECKUMHU BO3MOXHOCTSAMU JJI TOYHOTO
MTO3ULIMOHUPOBAHUS WIM OPUEHTUPOBAHMS, I03BOJISAIOIUMHU IIPOBOJUTE HA OCTAHOBJIIEHHOM PEAaKTOpe
CJIO>KHBIE pabOTHI MO Meperpy3Ke TOIUIMBA, IPU KOTOPHIX OOBIYHO HEBO3MOKHBI HETTOCPEICTBEHHOE
HaOII0/ICHNE WK MPSMOM TIOCTYH K TOTLTUBY.

2.14. VYrpaBisonue CTepKHH JEPHBIX pEakTOpPOB U 000pyI0BaHUE. 8401400000
CrenmanbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE CTEPKHH,
OIIOPHBIE WJIN TTO/IBECHBIE KOHCTPYKIMU JJISt HUX, TPUBOJIBI WU
HAIpaBJISIONINE TPYOB! [UIs CTEP)KHEH, NCIIONb3yeMblIe IS



YIPaBJIEHUS IPOLIECCOM JIETICHHUS B SAEPHBIX PEAKTOpaX, KaK OHU
ornpeneneHsl B myHkre 2.1.1

2.15. TpyObl BEICOKOTO aBICHUS AJIS SIAEPHBIX PEAKTOPOB. 7304;
CrnenmanpHO pa3pabOTaHHBIC WK TIOATOTOBJICHHBIC TPYOBI JJIs 7507 12 000 O;
pa3MeIIeHHs B HUX TOIUTUBHBIX YJIEMEHTOB M TEIIOHOCUTEIIS 7608 20;
MIEPBOTO KOHTYPA B SIIEPHBIX PEaKTOpax, Kak OHU OTNPE/ICIICHBI B 8109 91 000 O;
nyHkre 2.1.1 8109 99 000 0;

8401 40 0000

IlossicHuTenEHOE 3aMeUaHue. YKa3aHHBIC B ITYHKTC 2.1.5 Tp}’6I>I BBICOKOI'O JaBJICHHUA ABJIAIOTCA 4aCTbhIO

KaHAJIOB JIA TOIUIMBA U NPCAHA3HAYCHBI AJId pa6OTBI IIPpU BBICOKUX OABJICHUAX, MHOT(A IIPCBBIIIAOIINX
5 Ml]a.

2.1.6. O060J10YKH SIIEPHOTO TOILIUBA. 8109 91 000 O;
CrenmanbHO pa3pabOTaHHbIE WA TOATOTOBJICHHBIEC TPYOBI U3 8109990000
METAJUTMYECKOTO IIUPKOHMSI WIIH IUPKOHUEBBIX CIIJIABOB (HJIH
cOOpKH TpyO) JUIsl UCTIOIB30BAHUS B KAU€CTBE TOTUTMBHBIX
000JI04EeK B SJCPHBIX PEAKTOPAX, KAK OHU OIPEICIICHBI B ITYHKTE
2.1.1, B konudgecTBe 10 KT 1 6oee

[TosicuurenbHOE 3amMevyanue. TpyObl U3 LIUPKOHUS WK CIUIABOB LUPKOHUS, NIPEIHA3HAYEHHbIE JIJIS
WCIONIb30BaHUS B SIEPHBIX PEAKTOPaX B KAYECTBE TOIUIMBHBIX 000I0YEK, COCTOST U3 IIUPKOHHUS, U B HUX
OTHOILIEHUE 10 Becy ragHus K HupkoHuto MeHsbIe 4yem 1:500. [1jig iupKOHUEBBIX TPYO BBICOKOTO
JABJICHUS IPUMEHETCS IMyHKT 2.1.5, s TpyO KanmaHapa npumeHsiercs myHkT 2.1.8.

2.1.7. Hacocsl nny nupKymasiTopbl IEpBOro KOHTYpa TEMJIOHOCUTEIIS. 8413810000
CriennanbHO pa3paOOTaHHbIE UM TOATOTOBIIEHHBIE HACOCHI JIN0O
LUPKYIATOPHI TSI OJAEPKAHUS LUPKYIIALUH TEIUIOHOCUTENS
MIEPBOTO KOHTYpPa SJIEPHBIX PEAKTOPOB, KAK OHHU OMPE/ICIICHEI B
nyHkre 2.1.1

[TosicautenbHOE 3ameyanue. CrenuaabHO pa3paboTaHHbIE MITH MTOJrOTOBIEHHBIE HACOCHI JTMO0
LHUPKYJISITOPHI BKIIIOYAIOT HACOCHI /1711 BOJOOXJIAX/IaEMBIX PEAKTOPOB, IUPKYIATOPHI JIIs
ra300XJakJa€MbIX PEaKTOPOB, a TAK)KE MIEKTPOMAarHUTHBIE M MEXaHUUYECKHUE HACOCHI ISl PEaKTOPOB C
AKHUJIKOMETAJUTMUECKUM TEIJIOHOCUTENIEM. DTO 000pyJOBAaHUE MOYKET BKJIFOYaTh HACOCHI CO CIOXKHBIMU
cHCTEeMaMHM YIJIOTHEHUH JINOO cucTeMaMy MHOTOKPATHBIX YINIOTHEHUH AJIS TPEOTBPAILEHHS YTEUKU
TEIJIOHOCHUTEISI IEPBOTO KOHTYpa, FepMETHYHbIE HACOCHI K HACOCHI C CUCTEMaMH MHEpIUaIbHONW MacChl.
OTO0 onpeneseHne KacaeTcsl HACOCOB, AaTTECTOBAHHBIX IO IEPBOMY KJIACCy KOMIIOHEHTOB B COOTBETCTBUU
¢ moapazaenom NB rpymmesl [ paznena [1I Kogexca AmMepukanckoro o0mecTBa HHXEHEPOB-MEXaHIKOB
(ASME) nnu npyrumM S5KBHBaJIEHTHBIM CTaHAAPTOM.

2.1.8. BHyTpeHHME YacTu IIEPHBIX PEAKTOPOB. 8401400000
CrienanibHO pa3paboTaHHBIC WM TIOATOTOBICHHBIC BHYTPEHHNE
YaCTH JUIsl HCIIOJIB30BAHUS B SJIEPHBIX PEaKTOpax, KaK OHU
onpeneneHsl B myHKTe 2.1.1, BKirtoyaromue, Hapumep,
MOJI/IeP>KUBAOIINE KOJIOHHBI aKTUBHON 30HBI, KaHAJIBI JUIs TOIUIMBA,
TPYOBI KaJlaH/Ipa, TETUIOBBIE SKPaHbI, IEPETOPOIIKH, TPYOHBIE
PEILIETKH aKTUBHOM 30HBI U MIacTUHBI AU dy3opa

ITosicHuTenpHOE 3aMedaHue. BHyTpEeHHHUE YacTU IEPHBIX PEAKTOPOB SBIIIOTCS ITIABHBIMU



CTPYKTYPHBIMHU 3JIEMEHTaMHU BHYTPH KOPILyCOB PEAKTOPOB U UMEIOT OHO MJIM HECKOJIBKO Ha3HAYCHUIA,
TaKMX, KaK MOJIeP’KKa aKTUBHOM 30HBI, yJepKaHne cOOpOK TOITNBA, HAIpaBJIeHHE TOTOKA
TEIUIOHOCUTEJIS IIEPBOT0 KOHTYpa, 0OeclieueHre pauallMOHHOM 3alUThl KOpIlyca peakTopa u
yrpaBieHue 000pya0BaHHEM BHYTPH aKTUBHOW 30HBI.

2.1.9. TertooOMeHHUKHA

2.1.9.1. CrnenanbHO pa3paboTaHHBIC WM TTOATOTOBICHHBIE 8402 19 900
[apOreHEePaToPHI ISl UCTIONIB30BAHMS B IEPBOM HIIH
MPOMEKYTOYHOM KOHTYPE OXJIQXK/ICHHUS SICPHBIX PEAKTOPOB, KaK
OHU ompezesieHbl B yHKTe 2.1.1

2.1.9.2. CrnenmanpHO pa3pabOTaHHBIC WM TIOATOTOBJIEHHBIC IPYTHE 8404 20 000 O;
TEIIO0OMEHHUKH JTSI KCTIOJIb30BaHUS B TIEPBOM KOHTYPE 8419 50 000 0;
OXJIQXKICHHSI SITICPHBIX PEAKTOPOB, KAK OHH OTIPE/ICIICHBI B TYHKTE
211

[MosicauTensHOE 3ameuanne. CrnenuanbHO pa3paboTaHHBIC HITH TOATOTOBICHHBIE TAPOT€HEPATOPHI IS
nepeaadu Tersa, FeHepUpPyeMOro B peakTope, K MUTaTeIbHOM BOjie 171 reHepaluu napa. ¥ ObICTphIX
PEaKTOPOB, B KOTOPBIX TAKKE UMEETCS IPOMEKYTOUHBIN KOHTYD, IAPOT€HEPATOP HAXOAUTCS B
IIPOMEKYTOYHOM KOHTYpe. B razooxnakgaeMoM peakTope MaporeHeparop MOKET MCIIOIb30BaThCs IS
Nepeavn Teria K BTOpPUYHOMY Ta30BOMY KOHTYPY, TPUBOJISIIEMY B JBMKEHHE Ta30BYIO TypOUHY.
ITynkrom 2.1.9 He 0XBaTBHIBAIOTCS TEIUIOOOMEHHUKH AJIS MTOIEPAKUBAIOLIMX CUCTEM PEaKTOpa, TO €CTh
CUCTEM aBaPUIHOTO OXJIAKIACHUS UM CUCTEM OTBOJA OCTAaTOYHOI'O TEILIOBBIACIICHHUS.

2.1.10. JleTeKTopBl TOTOKAa HEUTPOHOB. 9030100000
CnenpnansHO pa3pabOTaHHBIE HIIH MOATOTOBICHHBIE IETEKTOPHI
MOTOKA HEHTPOHOB JIJIs1 U3MEPEHHSI YPOBHS IMOTOKA HEHTPOHOB
BHYTPH aKTUBHOM 30HBI PEAKTOPOB, KaK OHH OTIPEIEIICHBI B ITYHKTE
2.1.1

[TosicuurensHoe 3ameuanue. [Tynkrom 2.1.10 oxBaTsiBaeTcsi 000pyAOBaHUE, pa3MellaeMoe Kak BHYTPH,
TaK U BHE aKTUBHOMW 30HBI, KOTOPOE MPUTOTHO ISl U3MEPEHUS BBICOKUX YPOBHEH MOTOKOB, OOBIYHO OT
10* HeHTPOHOB Ha KB. CAHTHMETP B CeKyHIy Ui 6omee. K 060pyaoBanmio, pa3MeIaeMoMy BHE
aKTHBHOM 30HBI, OTHOCUTCS] 000PYZIOBaHUE, Pa3MEIIaeMOe BHE aKTUBHOI 30HbI PEaKTOPOB, KaK OHU
ornpeeneHsl B MyHKTe 2.1.1, HO BHYTpH UX OMOJIOTMYECKON 3aIUTHI.

2.1.11. BHemHue TerioBsie SKpaHEbI. 7308 90;
CrnenuanbHo pa3paboTaHHBIE WK TOATOTOBIECHHBIC BHELITHHE 7326 90 980 7;
TEIUIOBBIE 3KPaHBI JUUISl HCITOJIb30BAHUS B SJICPHBIX PEaKTOPax, KakK 7806 00 800 9;
OHH ONpeE/eNIeHbl B TyHKTe 2.1.1, mpenHa3HaueHHbIE IS 8401 40 000 0;
YMEHBIICHHUS TIOTEPH TEIUIA, a TAKXKE TSI 00eCTICYCHHUS 9620 00 000 9

0€30IacHOCTH KOpITyca 3alllUTHON 000JI0UKH peakTopa

ITosicuurensHOE 3aMevyaHye. BHelHNE TeNI0BbIE 3KpaHbl, yKa3aHHbIe B MyHKTE 2.1.11, aBnstorcs
OCHOBHBIMH CTPYKTYPHBIMU 3JIEMEHTAMH U HAXOJATCS HaJl KOPITYCOM PEaKTOpa; yMEHbBILAIOT TOTEPH
TeIUIa U3 PeakTopa U CHWXAIOT TEMIIepaTypy BHYTPH 3aLIUTHON 000I0UKH peaKTopa.

2.2. HesnepHble MaTepuarsl 1J11 peakTOpPOB

2.2.1. Jleiitepuii U TshKeast Boza. 2845 10 000 0;
Jewitepuii, TspKenas Bosa (OKUCh JEHTEpHs) U JTI000€ IPyroe 2845901000



COCIMHEHUE JICHTEpHsl, B KOTOPOM OTHOILICHHE aTOMOB JICUTEPUS K
aromaM Bojiopoaa npesbimaet 1:5000, npenHa3sHaueHHBIE 17151
WCIIOJIB30BaHMS B SIJICPHBIX PEAKTOPaX, KAaK OHU OIPEeIICHBI B
nyHkre 2.1.1

2.2.2. SnepHO-uuCTHIH rpaduT. 3801
I'paduTt, uMeromuii cTerneHb YUCTOTHI IO OOPHOMY SKBUBAICHTY
BBIIIE 5 MUJJIMOHHBIX JOJIEH, C INIOTHOCTRLIO Ooblie, yeM 1,5 T Ha
Ky0. cM, IpeHa3HaYCHHBIN JIsI KCTIOJb30BaHUS B SIACPHBIX
peakTopax, Kak OHM orpejiesieHbl B myHkTe 2.1.1 B konuuectse 1 kr
u Oonee

[osicauTenbHOE 3aMeyaHne. 3HaYCHHEe OOPHOTO PKBUBAJICHTA B MUJUTMOHHBIX 10J1s1X (B3D) MOXXeT ObITh
OIPE/ICIICHO YKCIIEPUMEHTAIBHO HJIM PACCYMTAHO KaK CyMMa 3Ha4eHUI OOPHBIX SKBHBAJICHTOB
npumeceit (b2;), Bkimouas 6op u uckiodas b3 yriueposa (yrieposa He paccMaTpUBaeTCs Kak MPUMECh),
o gopmyie:

rIe:

U - 3HaueHUs d3(PPEKTUBHOTO CEUCHHS 3aXBaTa TEIUIOBBIX HEUTPOHOB (B OapH) MPUPOAHOTO Oopa 1
ajIeMeHTa Z COOTBETCTBEHHO;

A 1 Az - 3HaUYEHUS aTOMHBIX Macc MPUPOIHOTO OOpa U eMeHTa Z COOTBETCTBEHHO;

Zppm - KOHIIGHTpAITUS 3JIEMEHTa Z B JIOJISIX HAa MAJUTHOH.

JlelicTBUE 3TOTO IMMyHKTA HE paclpOCTpaHsIeTCs Ha rpadUT, HMEIOLIHMI CTETIeHb YUCTOTHI TI0 OOPHOMY
SKBUBAJICHTY BBIIIE 5 MIUTMOHHBIX JI0JI€H, C INIOTHOCTHIO O0JbIne, ueM 1,50 r/ky0. cm, He
MpeHa3HAaYeHHBIN JJTsI UCTIOJIb30BaHUs B SIZICPHBIX PeakTopax, Kak OHH ompesenieHsl B myHkTe 2.1.1.

2.3. CrenunanbHO pa3paOOTaHHbIE WU TIOATOTOBIEHHBIE YCTAHOBKU U
o0opynoBaHue i IepepadOTKH 00ITYyUEHHBIX TOTUIUBHBIX
AIIEMEHTOB

BBonusle 3ameuanus. [1pu nepepaboTke 00:1y4eHHOTO SAEPHOTo TOMINBA IUTYTOHUM U ypaH OTJEINSIOTCS
OT BBICOKOAKTUBHBIX IPOYKTOB JACJICHUS U IPYTUX TPAHCYPAHOBBIX 2JIEMEHTOB. J[J1s1 TaKOro pasneneHus
MOTYT UCIIOJIb30BaThCS pa3IMUHbIe TEXHOIOTUYECKHE MTPOLECCHI, OTHAKO CO BpEMEHEM Ipoliece
"[lypekc" cran Hanbosee pacnpoCTpaHEHHBIM U IPUEMIIEMBIM. DTOT IPOLECC BKIOYAET PACTBOPEHUE
00JIy4EHHOTO0 SIEPHOTO TOIUIMBA B a30THOM KHCIIOTE € OCIEYIOIUM BbIICJICHUEM YpaHa, IITyTOHUS U
MIPOIYKTOB JICTICHUS IKCTPAKIIHEH PACTBOPHUTEIIEM C IIOMOIIBIO TpHOyTHIIhoCchara B OpraHHIECKOM
pasbaBurene.

TexHonornueckue nNpouecchl Ha pa3IMUHbIX ycTaHOBKax TUMna "l[lypekc" aHaloruuHbl ¥ BKIIOYAIOT
BCKpBITHE 000JI0UEK, U3MENbYEHNE O0ITYYEHHBIX TOITMBHBIX JIEMEHTOB, PACTBOPEHNUE TOILINBA,
JKCTPAKLMIO PACTBOPUTEIIEM U XPAHEHUE TEXHOJIOTUYECKOM JKUIAKOCTU. MOXKET UMETBCS TaKKe
o0opya0oBaHueE AJIsl TEIJIOBOW JEHUTPAlMU HUTpaTa ypaHa, KOHBEPCUM HUTpATa IIyTOHUS B OKUCH WU
MeTall, a TakKe JUIs 00pabOTKH KHUJIKUX OTXO/I0B, COACPIKAIIMX MPOAYKTHI JeNECHHs], 10 MOTyYEeHUS

(b opMBL, TPUTOIHON AJI TPOAOIKUTENILHOTO XpaHEeHU WK 3aX0poHeHus. OIHaKO KOHKPETHBIE TUIIBI U
KOH(Urypaus 000pyJ0BaHUs, BBIMOIHAIOUIETO 3TH (YHKIUHU, MOTYT Pa3JIn4yaThCs HA Pa3IHYHBIX
yctaHoBkax Tuna "I[lypekc" Mo HeCKOIbKUM MpPUYMHAM, BKJIFOYAsi TUITBI U KOJIMYECTBO OOIYYEHHOTO
SJICPHOTO TOIUIMBA, MOUIEXKAIIETO epepadoTKe, U MPEANoaraéMblil MPOLIECC OCAXKICHUS U3BIEKAEMbIX
MaTepHUaoB, a TAK)Ke MPUHIIMIIBI 00ecrieyeHus: 6€30MacCHOCTH U TEXHUYECKOTO 00CTyKUBaHMUS,
IIPUCYIIHE KOHCTPYKIIMY JaHHON YCTAaHOBKHU.



OTH IPOLECCH, BKIIOYAs MOJIHbIE CUCTEMBI I KOHBEPCUU TUTYTOHUS M POU3BOJCTBA METAJUIMYECKOTO
TUTYTOHHSI, MOTYT OBITh UACHTH(PHUIIMPOBAHBI IO MEPAM, TPHHUMAEMBIM ISl TIPEAOTBPAILICHUS
OIACHOCTEH B CBSI3U C KPUTUYHOCTHIO (HAIIpUMEp, MEPaMHU, CBA3aHHBIMU C TEOMETPHEi), 00ITydeHneM
(Harmpumep, MyTeM 3alTUThl OT OOYYCHHS) U TOKCUYHOCTRIO (HaIpuMep, MEpaMH IO YAEPKaHUIO).

2.3.1.

2.3.2.

2.3.2.1.

YcTaHOBKH [T 1IepepabOTKU 00JIyUYeHHBIX TOIUTMBHBIX 3JIEMEHTOB.
VYeraHoBKH 1S TepepaboTKK 00JIy4YeHHBIX TOIUTUBHBIX 3JIEMEHTOB
BKJIIOYAIOT 000PYI0BaHUE U KOMIIOHEHTBI, KOTOPBIE OOBIYHO
HaXoATCA B IPSAMOM KOHTAKTe ¢ 00JIy4e€HHBIM TOILIMBOM U
OCHOBHBIMM TEXHOJIOTMYECKUMH ITIOTOKaMU SJEPHOIO MaTepralia u
IIPOAYKTOB JI€JICHNS U HENIOCPEACTBEHHO YIIPABIISIOT UMU

CrnenuanbHo pa3paboTaHHOE WM MOATOTOBIEHHOE 000pYy/I0BaHHE
JUIS KCIIOJIb30BaHUs Ha YCTAHOBKaX i EpepadOTKU 00IyUEHHBIX
TOIJIMBHBIX 3JIEMEHTOB

O6opynoBaHue sl BCKPBITHS 000JI0YEK ¥ MAIIUHBI IS
M3METTBICHHS 00yUEHHBIX TOTUTMBHBIX JJIEMEHTOB.

CreunanbHO pa3paOOTaHHOE WU TOATOTOBIEHHOE TUCTAHIIMOHHO
yIpasisieMoe 000py/10BaHHE, UCIIOIb3yEMOE B YCTAaHOBKAX I10
nepepaboTKe, KaKk OHU OmpeseNieHbl B myHkTe 2.3.1, u
MpeIHA3HAYCHHOE JIJISl M3BJICUCHUS M3 00OJIOYKH MITH TIOJATOTOBKH K
nepepaboTke OOIYYEHHOTO IEPHOr0 MaTepHaa, HaXOAsIIEerocs B
TOIUTMBHBIX COOpKax, My4KaxX UK CTEPIKHSIIX

8456;
8462 32 000 1,
8462 32 000 9;
8462 33 000 0;
8462 51 000 9;
8462 61 001 9;
8462 62 001 4;
8462 63 001 4;
8462 69 001 4;
8462 90 001 4;
8479 82 000 0;
8479 83 000 0;
8479899707

[TosicHutenpHOE 3aMe4yaHue. ITO 00OPYIOBAHKE UCTIONB3YETCS sl pE3KHU, PYOKH WIIH BCKPBITHS TIOOBIM
JIPYTUM CIIOCOOOM 000JIOUKH OOIYYEHHOTO SIZIEPHOTO TOILJIMBA B LIETISX €T0 MepepaboTKH HIIn
MOJTOTOBKH K mepepadoTke. OOBIYHO UCTIONIB3YIOTCS CIIEIUATBHO pa3pabOTaHHbIE ISl PE3KU
YCTPOWCTBA, XOTSI MOXKET HCIIOJIL30BATHCS M 00JIee COBpeMEHHOE 000py/I0BaHHe, TAKOE, KaK JIa3epHl,
yCTPOMCTBA JUIs OTCIIauBaHUsl 000JIOYKU WITH YCTPOICTBA, UCIIONB3YIOIINE JPYTHUe TEXHOIOTHH.
BckpbITHE 000I0YKH TaK)Ke MOXKET BKJITIOUATh YIAJICHHE 000JI0UKH 00Ty4EeHHOTO SACPHOTO TOTLTHBA
Nepesl €ro pacCTBOPEHUEM.

2.3.2.2.

JlucconbBepsl.

CrenunanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE KOPITyca
JMCCOJIBBEPOB, a TAKIKE BCTPOEHHBIE B TUCCOIBBEPHI
MeXaHWYeCKHe YCTPOUCTBA, UCIOIb3yEMbIE B YCTAaHOBKAX IO
nepepaboTKe, Kak OHH ONpeieNeHbl B myHkTe 2.3.1, mis
pacTBOpeHHs 00TyUYEHHOTO IEPHOTO TOILINBA, KOTOPhIE
YCTONYMBBI K BO3AEHCTBUIO FOpsiYei BHICOKOKOPPO3UOHHOMN
AKHUJKOCTH ¥ MOTYT IMCTAaHIIMOHHO 3arpyKarbCsl, yIPaBIsAThCS U
00CITyKUBaThCA

7309 00 300 0;
7309 00 900 0;
8479 83 000 0;
847989 970 7

[TosicauTensHOE 3amMeyanue. B nucconabpBepbl 0OBIMHO MOCTYIIAET TBEP0E O0IyUEHHOE sIepHOE
TOIIMBO. S11epHOE TOIITUBO B 000JI0YKAX M3 HUPKOHUS, HEPXKABEIOIINX CTaJIel MM CIUIaBOB ATHX
MaTepuasoB JOJDKHO ObITh BCKPBITO, HAPE3aHO WIIM HApYOJICHO Mepell TEM, KakK 3arpyKaTbCs B



JMCCOJIBBED, ISl TOTO YTOOBI KMCJIO0Ta JOCTUIIA TOIUIMBHOM MaTpuibl. O0IyUYeHHOE sIepHOE TOIIIMBO
OOBIYHO PACTBOPSIETCS C MIOMOIIIBIO CHIIBHBIX HEOPTaHUYECKUX KUCIIOT, HAPUMEpP a30THOM KUCIIOTHI, a
BCE€ HEPACTBOPEHHBIE OCTAaTKH 000JI04YeK yaaisatoTcs. Takue KOHCTPYKTUBHBIE 0COOCHHOCTH, KaK MaJIbIi
IMaMeTp, KOIblieoOpa3HbIil WK TUIOCKUHN 0aK, IpUMEHsSIeMbIe JJ1sl 00eCTIeUeHus sIepHOI 0€301MacHOCTH
C TOYKH 3PEHUS TOCTHKEHUS KPUTUYHOCTH, HE SIBIISIOTCS 00s3aTesIbHbIMU. BMecTo 3TOr0 Moryt
HCII0JIb30BaThCsl OPraHN3alMOHHO-TEXHUYECKUE MEPONIPUATHS, TAKUE, KAK YMEHBIIECHHE Pa30BOi
3arpy3KH WM CHIKEHUE CONEP KaHUA NeIIuXcsl MarepuanoB. Kopiyca qucconbBepoB U BCTPOCHHBIE B
HUX MEXaHUUYECKHE YCTPOICTBA OOBIYHO U3rOTABINBAIOTCS U3 HU3KOYIVIEPOAUCTBIX HEPKABEIOIINX
CTaJIel, TUTAHA, HUPKOHMS WU APYTUX BBICOKOKAYECTBEHHBIX MaTepUaIOB. J{UCCOIBBEPHI MOTYT
BKJIIOYATh CUCTEMBI JUIs yAaJeHUs 000JI0YEeK UM UX OCTATKOB, a TAKXKE CUCTEMBI [Tl KOHTPOJIS U
00paboTKU paMOaKTUBHBIX BBIXOAIIMX ra3oB. Takue AUCCOIbBEPHl OTIIMYAIOTCSA TEM, YTO OOBIUHO
YCTaHABJIMBAIOTCS, SKCIUTYaTUPYIOTCS U TUCTAHIMOHHO O0CITY>KMBAIOTCS 32 TOJICTOCTEHHOU
pasvalliOHHON 3alIUTOM.

2.3.2.3. DKCTPaKTOphl U 000PYAOBAHUE JIJISl SKCTPAKIIUN PACTBOPUTEIIEM. 8419 40 000 9;
CrnenanbHO pa3paboTaHHBIE WM TIOATOTOBICHHBIE YKCTPAKTOPHI C 8419 50 000 0;
pacTBopuTeNeM (Takue, Kak HacaJouHble WIH MyIbCAIlHOHHBIE 8419 89 989 0;
KOJIOHHBI, CMECUTEIIbHO-OTCTOWHBIE arapaTsl WK IEHTPOOCIKHBIE 8479899707

KOHTAKTHBIE aIllaparhl) Ui KCIIOIb30BAHUS Ha YCTAHOBKE T10
nepepadboTke OOIYICHHOTO TOTLTNBA

DKCTPAKTOPHI C PACTBOPUTEIIEM JOJIKHBI OBITh YCTONYUBBI K
KOPPO3HOHHOMY BO3JICHCTBHIO a30THOM KHCIIOTBI, U3TOTABINBATHCS
C COOMIOZICHNEM UPE3BBIYAIHO BHICOKHX TPEOOBaHHUN (BKITFOYAS
IIPUMEHEHHE CIeUaTbHbIX METOJIOB CBAPKH, HHCIIEKIIUH,
o0ecriedeHre U KOHTPOJIb KauecTBa) U3 MaJIOyTIIEPOIUCTHIX
HEpXKaBEIOLUX CTallel, THTaHa, IIUMPKOHUS UK JIPYTUX
BBICOKOKQYCCTBCHHBLIX MAaTCpUAIOB

[osicauTenbHOE 3aMeuaHue. B 3KCTpaKTOpBI ¢ paCTBOPUTENIEM MOCTYIAET KaK PacTBOP OOIy4YEHHOI'O
TOIIMBA U3 JMCCOJIBBEPOB, TaK U OPraHUYECKHI pacTBOP, C MOMOILBIO KOTOPOTO PA3EsAI0TCS ypaH,
IUTYTOHUH U TPOyKTHI AeneHus. O0opyaoBaHue AJisl IKCTPAKIMKY paCTBOPUTENEM OOBIYHO
KOHCTPYHMPYETCsl TAKMM 00pa30oM, 4TOObI OHO YIOBJIETBOPSIIO KECTKUM IKCILTyaTallHOHHBIM
TpeOOBaHUAM, TAKUM, KaK JJIUTEIBbHBIN CPOK CITy:KOBI 6€3 TEXHUUECKOTO 00CITyKUBAaHUS UIIH JIETKas
3aMEHSeMOCTh, IPOCTOTA B SKCIUTyaTallMM U YIIPABICHUH, a TAaKXkKe TMOKOCTh B OTHOIIEHUU U3MEHEHHS
apaMeTpoB Mpolecca.

2.3.24. XUMHUECKUE pe3epByaphl ISl BBIICPKUBAHUS WIIM XPAHECHUSI. 7309 00 300 0;
CrenanbHO pa3paboTaHHbIE WK TOATOTOBJIEHHBIE PEe3epBYaphl 7310100000
TUTSL BBIICPKUBAHUS WM XPAHEHUS TSI NCTIOIh30BaHUS Ha
YCTaHOBKeE I10 NepepadoTke 00Jy4YeHHOTO TOIIMBA YCTOWYHBBIE K
KOPPO3MOHHOMY BO3ICHCTBHIO a30THON KUCIIOTHI, M3TOTOBICHHBIE
U3 MaJIOYTJIEPOIUCTHIX HEPKABEIOIIUX CTalleH, THTaHA WIN
IIUPKOHUS WM IPYTHX BHICOKOKAYECTBEHHBIX MaTEPHAJIOB.

Pe3epByapsl A11s1 BEIIEPKUBAHHS WM XPAHEHUS] MOTYT OBITh
CKOHCTPYHPOBAHBI TAKMM 00pa30M, YTOOBI UX SKCILTyaTaIlus 1
TEeXHUYECKoe 00CTy>)KHUBaHUE ITPOU3BOMINCH TUCTAHIIMOHHO, U
MOTYT UMETh CIIEAYIONIHE 0COOEHHOCTH C TOYKH 3PEHHSI KOHTPOJISI
3a 7epHON KPUTUYHOCTHIO:

1) 6OpHBIii SKBUBAJIEHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKLUI



paBeH win 60sblie 2 MPOLIEHTOB;

2) HUIHHAPHYECKHE pe3epByaphl UMCIOT MAKCUMAJIbHBIN THAMETP
175 MM nu6o

3) IpsIMOYTOJIbHBIN WM KOJIBLIEBOW pE3EpByap UMEET
MAaKCUMAJIbHYIO IIUPUHY 75 MM

[TosicuutenbHble 3aMeuanus. Ha aTare skcTpakiuu pacTBOpUTENEM 00pa3yloTcs TPH OCHOBHBIX
TEXHOJIOTMUECKUX IMOTOKA KUAKOCTU. Pe3epByapsl AJis BbIICP)KUBAHUS WM XPAHEHUS UCTIONIB3YIOTCS B
nanbHeneil 00paboTke BCeX TpeX MOTOKOB CIEAYIOIIUM 00pa3oM:

a) PaCTBOpP YHUCTOI'O A30THOKHUCIIOIO ypaHa KOHIUCHTPHUPYCETCA BbIIIAPUBAHUEM U IIPOUCXOJUT ITPOLECC
ACHUTpPALUHU, I'IC OH IIPEBPAIACTCA B OKCUJ] YpaHa. 9ToT OKCHJ ITOBTOPHO HUCIIOJIB3YCTCA B AACPHOM
TOIIJIMBHOM IIMKIIC,

0) pacTBOp BHICOKOAKTUBHBIX MIPOAYKTOB JIETICHUSI OOBIYHO KOHIIEHTPUPYETCS BHIMTAPUBAHUEM U
XPaHUTCS B BUJIE KOHIICHTPUPOBAHHOM JKMJIKOCTU. DTOT KOHIIEHTPAT MOXKET BIIOCIEACTBUU TPOUTH
BBINIApUBaHUE WK OBITH IPe0OpazoBaH B GopMy, IPUTOAHYIO JUIS XPaHEHUS WA 3aXOPOHEHUS;

Koncynsranrllimroc: npumeyanue.
Hyw™meparnus noamyHKTOB JaHa B COOTBETCTBUU ¢ O(PULIMATBHBIM TEKCTOM JJOKYMEHTA.

C) pacTBOpP YMCTOTO HUTpPATA ITyTOHUSI KOHLIEHTPUPYETCSA U XPAHUTCS JI0 MOCTYIICHUS Ha JaTbHEHUIIne
JTaIbl TEXHOJIOTMYECKOr0 IIporecca. B yacTHOCTH, pe3epByaphl I BBIACPKUBAHUS WIM XPaHEHUS
PacTBOPOB IJIYTOHUS] KOHCTPYUPYIOTCS TAKUM 00pa3oM, UTOObI U30€XkKaTh CBA3aHHBIX C KPUTHYHOCTHIO
po6seM, BO3HUKAIOLIMX B pe3ysIbTaTe U3MEHEHNH B KOHIIEHTPALUHU UK (popMe TaHHOTO MOTOKA.

2.3.2.5. HelTpoHHBIE N3MEPUTENBHBIE CUCTEMBI. 9030100000
CrnenmanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE HEUTPOHHBIE
U3MEpPUTENIbHBIE CUCTEMBI JJISi HHTErPallii U MCIIOJIb30BAHUS C
aBTOMAaTH3MPOBAHHBIMU CHCTEMAaMH TEXHOJIOTHYECKOTO KOHTPOIIS
Ha yCTaHOBKE JUIs epepaboTKH 00Iy4eHHBIX TOTIIMBHBIX
AIIEMEHTOB

[TosicauTenpHOE 3aMeyaHue. ITU CUCTEMBI BKITIOYAIOT B C€0s1 BO3MOXKHOCTU U3MEPEHHS 1
pacro3HaBaHUs aKTUBHBIX M MTACCUBHBIX HEUTPOHOB B IIEJISIX ONPEIETICHUsI KOJIMYECTBA U COCTaBa
nesierocs: Mmarepuaina. KoMmiekTHas cuctemMa COCTOUT M3 HEUTPOHHOTO TeHEPaTopa, YCHUIIHTENeH 1
ANIEKTPOHMKH 7151 00paboTKH curHaioB. B cdepy oxBara myHkra 2.3.2.5 He moAnagaroT nIpuOops
0OHapyXEeHUS HEUTPOHOB M H3MEPHUTEIBHBIC TPUOOPHI, pa3pabOTaHHbBIE I YUeTa SACPHBIX MaTepruaIoB
U IS 1eJield TapaHTHil Wiy JIF000T0 IPYroro MpUMEHEHHsI, He UMEIOIIET0 OTHOIICHUS K MHTETpallii 1
HCIIOJIH30BAaHHUIO C AaBTOMATU3UPOBAHHBIMU CHCTEMaMHU TEXHOJIOTUUECKOTO KOHTPOJISI HA YCTAHOBKE TSI
nepepaboTKu 00TYYEHHBIX TOTLUTUBHBIX DIIEMEHTOB.

2.4. YCTaHOBKH TSl U3TOTOBJICHHUS TOTUIMBHBIX 3JIEMEHTOB JIJIS SIIEPHBIX
PEaKTOPOB ¥ CHENUAIBLHO pa3pabOTaHHOE MU MOATOTOBICHHOES
o0opynoBaHue A7l HUX

BBO,Z[HOC 3aMCYaHHC. ﬂ,[[epHBIC TOIUTUBHBIC 3JICMCHTBI ITIPOU3BOIAAT
U3 OJHOT'O NN OoJIBIIIETO YHCIIa HNCXOOHBIX HUJIN CIICHIUAJIbHBIX
ACIIIUXCA MAaTCPpUAJIOB, TIOMMCHOBAHHBIX B Pa3cyIC 1 HaCTOAIICTO



cnucka. [{nst Hanbosnee TUIMUYHOTO OKCHIHOTO BHJIA TOIUIMBA
YCTaHOBKH IIPEJCTaBIEHBI 000PYI0BaHUEM /ISl IPECCOBAHMUS,
CHeKaHMs, LUTM(POBKU U COPTUPOBKH TabneTok. OOpaieHue co
CMEILIaHHBIM OKCUIHBIM TOIIJIMBOM OCYIIECTBIISIOT B IE€PUATOUYHBIX
O0Kcax WM SKBUBAJICHTHOM O00OPYIOBaHUH JI0 TEX MOP, TOKA OHO
HE 3aKJII0YEHO B 0005104Ky. Bo Bcex cirydasix TOIIMBO
repMETHYECKH 3aBaprBaETCs BHYTPU MOIXOAIICH 000I0UKH,
KOTOpas pa3paboTaHa Kak JUIsl IEPBUYHOMN YIIaKOBKH,
3aKIIroyaroniei B cede TOIIMBO, TaK U IS 00ecreyeHs
IIPUTOJHBIX 3KCIIITYaTal[MOHHBIX XapaKTEPUCTUK U O€3011aCHOCTH B
TEUEeHHE IKCIUTyaTaluu B peaktope. Takke BO BceX Cirydasx
HEOOX0IMM KOHTPOJIb Ha CAMOM BBHICOKOM YPOBHE IPOIIECCOB,
oreparuii 1 000pya0BaHUs, YTOOBI TAPAHTUPOBATH
IIPOrHO3UPYEMbIE U O€30MIacHbIE IKCILTyaTallMOHHbIE
XapaKTEePUCTUKH TOTLIUBA.

[MosicuuTenpHOE 3aMedanne. Buipl 000pynoBaHus, KOTOPbIE pACCMATPUBAIOTCS KaK IMO/IIAIAF0IIHE O]
3Ha4YeHHE (hpa3bl "M CICHATBLHO pa3paboTaHHOE WK MOJTOTOBICHHOE 000pyIoBaHue" IS
M3TOTOBJICHHUS TOIUIMBHBIX 3JIEMEHTOB, BKIIFOYAIOT 000PYyI0BaHUE, KOTOPOE:

OOBLIYHO BCTYIIACT B HeHOCpCHCTBeHHLIﬁ KOHTAKT HUJIM HCIIOCPCACTBCHHO 06pa6aTI>IBaeT HJIN YyHIpaBJIACT
TEXHOJIOTMYCCKHUM ITOTOKOM SJICPHOTO Marcpurajia,

OCYILIECTBJISIET CBApKYy 000JIOUKH, BHYTPU KOTOPOI HaXOIUTCSA AAEPHBIN MaTepual;
KOHTPOJIUPYET LEIOCTHOCTh 0O0JIOUKH WU CBAPHOTO 1IBA;

MIPOBEPSIET XapaKTEPUCTUKHU TOIUIMBA, 3aKJIIFOYEHHOTO B 000JIOUKY;

UCHONB3yeTCs )11 COOPKH TEIUIOBBIAEISIOIINX YJIEMEHTOB

Taxoe o0opynoBaHUE WM CUCTEMBI 000PY/I0BaHUS MOTYT BKIIIOYATh:

1) ciennanbHO pazpabOTaHHbBIE I MMOATOTOBIEHHBIE MMOTHOCTHIO aBTOMATU3UPOBAHHBIE YCTAHOBKHU
KOHTPOJISl TaOJIETOK I MPOBEPKU KOHEUHBIX Pa3MepoB U 1e(DeKTOB MOBEPXHOCTU TaOIETOK TOTLTHBA;

2) CIICIHUaJIbHO pa3pa60TaHHLIe HJIN MMOATOTOBJICHHBIC CBAPOYHBIC aBTOMATBI JJIS1 HABAPKHW KOHICBbIX
3anIylI€K Ha TOINNIMBHBIC CTCPIKHMU,

3) crienuanbHO pa3paboTaHHBIE WIIHA MTOATOTOBICHHBIC aBTOMATHYECKIE YCTAHOBKHU UCTIBITAHUS U
KOHTPOJIS JAJIs1 TPOBEPKH IEIOCTHOCTH TOILTUBHBIX CTEPKHEH B cOOpe. DTH YCTAaHOBKU OOBIUHO
BKIIIOYAIOT 000pY/I0BaHUE JUIS:

PEHTIE€HOBCKOM MTPOBEPKHU CBAPHBIX IIBOB CTEPYKHEN M KOHIIEBBIX 3aINTyIIEK;
ONPENEIICHUS TEUHN T'eINs U3 ONPECCOBAHHBIX CTEPKHEM:
raMMa-CKaHHPOBAHHUS CTEPIKHEHN /711 MPOBEPKH MPABUIHLHOTO HAIOJIHEHUS TOIJIMBHBIMU TaOJ€TKaMU;

4) cienraIbHO pa3paOdOTaHHbBIE WM MMOATOTOBIEHHBIE CUCTEMBI JJISI U3TOTOBJICHUS 000JI04YEK
TETUIOBBIICIISIOLIIMX JIEMEHTOB.

2.5. CrnenmanbHO pa3paboTaHHBIE WK TOATOTOBICHHBIC YCTAHOBKU U



o0opynoBaHue AJisl pa3/ieleHHs] U30TOMOB IPUPOIHOTO ypaHa,
00ETHEHHOTO ypaHa WK CHEIMaIbHOTO PacIeIUISIONIerocs
Marepuana, KpoMe aHAIUTUYECKUX IpuOopoB

BBoanoe 3ameuanue. YcTaHOBKH, 000pyIOBaHNE U TEXHOJIOTHH JIJIS pa3/eieHns U30TOMOB YpaHa B psijie
CIIy4aeB TECHO CBS3aHBI C YCTAHOBKaMH, 000PYIOBaHHEM U TEXHOJIOTUSMH Pa3/ieeHUs] H30TOIOB
"npyrux 31eMeHToB". B OTIEIbHBIX CilydasX KOHTPOJIb COMIACHO MYHKTY 2.5 Tak)Ke COOTBETCTBYIOIIUM
00pa3oM MPUMEHSETCS K YCTAaHOBKaM U 00OPYIOBAHUIO, IIPEIHA3HAYCHHBIM IS Pa3eIIeHUs] H30TOIOB
"mpyrux 3nemeHToB". Takoi KOHTPOJIb 32 yCTAHOBKaMHU U 000PYIOBaHHUEM JIJISl pa3/iesICHUs] U30TOIIOB
"IpyruX 3IEMEHTOB" JIOMOIHSAET KOHTPOJIb 38 YCTAHOBKAMH U 000PYI0BaHUEM, KOTOPBIE CIICIIHAIBHO
MpelHa3HauYeHbl UM TOATOTOBIIEHBI JIsl 00paOOTKU, UCTIOIB30BAHMSI UM MPOU3BOJICTBA CIIELIUATIBLHOTO
pacILEIUISIONIEr0Csl MaTepHUalla, OXBaTbIBAEMOI'0 HACTOSIILIUM CIIMCKOM. DTOT IOIOJIHUTEIbHBIA KOHTPOJIb
COIIaCHO MYHKTY 2.5 HEMPUMEHHUM K MPOIIECCY EKTPOMArHUTHOTO Pa3/IeNIeHUs] U30TOMOB, KOTOPBIT
MOZITaaeT MO MOJIOKEHHUS CIIUCKa 000PYI0BaHUS M MaTe€pUaIoB ABOHHOTO HA3HAYCHUS
COOTBETCTBYIOLIUX TEXHOJIOTUM, TPUMEHSEMBIX B SJICPHBIX LENSIX, B OTHOIIEHUU KOTOPBIX
OCYILIECTBIIIETCS AIKCIIOPTHBINA KOHTPOJIb.

J1s cinenyrommx IpoIeccoB KOHTPOIIb COTNIACHO MyHKTY 2.5 OJMHAKOBO MPUMEHUM BHE 3aBUCIMOCTHU OT
TOT0, IPEIIOAraeTCs JIM UCII0JIb30BaTh 3TOT IPOLECC /IS pa3/IeleHNs U30TOIIOB ypaHa Uilu JJIs
paszzeneHust H30TONOB "APYTUX IMEMEHTOB": ra301leHTPUYKHBIN Tporecc, razoauddy3noHHbII
IIpoLEeCcC, MPOIIECC MJIa3MEHHOI0 pa3AeiieHus U a3pOAMHAMUYECKHUE ITPOLIECCHI.

J1J1 HEKOTOPBIX IPOLECCOB UX MPUMEHUMOCTH JJIS pa3/IesIeHUs U30TOIIOB YpaHa 3aBUCHUT OT TOT0, KaKOM
a5ieMeHT pazaenserca. K aTum nporeccam 0THOCSTCS: MPOLIECCH], OCHOBaHHBIE HA JIA3EPHOM PA3/I€ICHUU
(Harmpumep, MOJIEKYIISIPHBIN METO]T JIa3epHOTO pa3AeNieHUs] H30TOMOB U JIa3epHOE pa3fielieHue H30TOMOB
110 METOJy aTOMapHBIX MAPOB), XUMUYECKUI1 OOMEH U MOHHBIN OOMEH.

CnenoBarenpHO, TOCTABIIMKY JIOJKHBI OLIEHUBATB 3TH IIPOLECCHI UIsl KayKOTO OTAENIBHOIO Cilydas, C
TEM 4TOOBI COOTBETCTBYIOIIMM 00pa30M NMPUMEHSTH MOJI0KEHNUS O KOHTPOJIE COIIACHO MYHKTY 2.5 11
HCIIOJIb30BaHUS U30TOIOB "IPYrUX 2JIEMEHTOB".

2.5.1. YcTaHOBKM U1 pa3JesIeHus] N30TONOB PUPOAHOTO YPaHa, 8401200000
00€THEHHOT0 ypaHa W CIENHAIFHOTO PACIICIUISIOMIEroCs
marepuaia

2.5.2. CrnennanbHO pa3paboTaHHOE UM MTOJATrOTOBICHHOE 000pyAOBaHHE

IS pa3JesieHusl U30TOIOB IPUPOJHOIO ypaHa, 00eJHEHHOIO ypaHa
WM CIIEHUAIBbHOIO PACUICIUIAIONIEr0Cs MaTepuaia, KpoMe
aQHAJIUTUYECKUX MPUOOPOB

2.5.2.1. CrenanibHO pa3paboOTaHHBIC W TIOATOTOBICHHBIC Ta30BbIC 8401200000
HEHTPHU(YTH U Y3JIbI U KOMIIOHEHTBHI ISl HCIIOJIb30BAHUS B Ta30BBIX
HeHTpudyrax

Bromnoe 3ameuanue. ["azoBas nieHTprdyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOTO IIMJIMHPA THAMETPOM
oT 75 MM 110 650 MM C BEpTUKaIbHOW LEHTPAJIBHON OCBIO, KOTOPBIN ITOMEILEH B BAKYYM UM BpallaeTcs ¢
BBICOKOM OKpY>KHOM ckopocTbhio nopsiaka 300 m/c miu 6onee. i JocTHkeHHs OOJBIION CKOPOCTH
KOHCTPYKIIMOHHBIE MaTepuajbl BPAIIAIOLINXCS KOMIIOHEHTOB JI0JIKHBI IMETh BBICOKOE 3HAYEHHE
OTHOIIIEHUSI IPOYHOCTH K MJIOTHOCTH, a POTOpHAsi cOOpKa U, CII€JOBATENbHO, OTAEIbHBIE €€ KOMIOHEHTHI
JIOJKHBI U3TOTOBIISATHCS C BBICOKOM CTENEHbIO TOYHOCTH, YTOOBI pa3zdanaHc ObUT MUHMMAaJIbHBIM. B
OTJIMYUE OT JAPYTUX LHEeHTpUPyr razonas HeHTpudyra /s 00oralieHus ypaHa UMeeT BHYTPH POTOPHOM
KaMephl BPaIAIOIIyIOCs Meperopoaky (Meperopoaku) B popMe AUCKa U HEMOABIKHYIO CUCTEMY MOJaYu
n orBoza rasa UFs, cocTosIyto Mo MEHBIIEH Mepe U3 TPEX OTAEIbHBIX KAHAJIOB, /1B U3 KOTOPBIX
COEMHEHBI C JIOTIATKaMH, OTXOASIIUMHE OT OCH POTOpa K nepuepuitHoi 4acTu pOTOpPHOI kamepbl. B



BAaKyyM€ HaXOAUTCA TaKXKE psAd BaXXHBIX HEBpAIAIOIMIUXCA 3JIEMEHTOB, KOTOPBIC, XOTA U UMCIOT 0006}7}0
KOHCTPYKIUIO, HC CJIIOKHBI B U3TOTOBJICHUH U HC U3TOTABJIMBAKOTCA U3 YHUKAJIbHBIX MaTCPUAJIOB.
HeHTpI/I(l)Y)KHaH YCTaHOBKa Tpe6yeT 0OJIBIIOrO YMCIIA STUX KOMIIOHCHTOB, TaK YTO UX KOJIMYECTBO MOXECT
CJIYKUTb Ba’)KHBIM MHAUKATOPOM KOHCYHOI'O UCITOJIB30BaHU.

[TosicautensHOE 3ameyanue. Hekoropas mpoaykuus, ykazaHHas B myHkTe 2.5.2.1, 1160
HEMOCPEICTBEHHO CONPHKACAETCs ¢ TeXHoJIornueckuM razoM UFg, 1100 HenmocpeicTBEHHO YIIPaBiseT
HEHTpU(YTaMy U MIPOXOXKIESHUEM T'a3a OT HEHTPUYTH K HEHTpU(YTe U OT KacKaja K KacKay.
Kopposuonno-croiikue k UFs MaTrepuanbl BKIIOYatOT MeJlb, MEHBIE CILIABbI, HEPKABEIOILYIO CTab,
QJIFOMUHUH, OKCUJ] AJIFOMHHHUS, AJIFOMUHHUEBbIE CIUIaBbI, HUKEIb WK CIUIaBbl, cofepxaniue 60 mpoIreHToB
niu 6oJiee HUKES 110 Becy, U (PTOPUPOBAHHbIE YIIIEBOAOPOIHBIE IOIUMEDHI.

25.2.1.1. Bpamaronuecs KOMIOHCHTBI

2.5.2.1.1.1. TlonHbBIC POTOPHBIC COOPKH. 8401 20 000 O
ToHKOCTEHHBIE IUIMHIPHI WIH PSIJT COSAMHEHHBIX MEXTy COO0M
TOHKOCTEHHBIX IHJIMHAPOB, U3TOTOBJICHHBIX U3 OHOTO WJIH OoJiee
MarepuasoB ¢ BBICOKMM 3HaY€HUEM OTHOILIECHUS MPOYHOCTHU K
IUIOTHOCTH, YKa3aHHBIX B MOSICHUTENBHBIX 3aMEUaHUAX K TyHKTaM
25.2.1.1-2.5.2.1.1.5. CoenuHeHune MIMHIPOB MEKTY COOOH
OCYHIECTBIICTCS MIPH MOMOIIN THOKUX CUITH(OHOB WIIH KOJIEll,
yKkazaHHbIX B myHKTe 2.5.2.1.1.3. CoOpaHHbIi pOTOp UMEET
BHYTPEHHIOIO MIEPEropoiKy (Meperopoiki) U KOHIEBbIE Y3TIbl,
yKa3zaHHble B myHKTax 2.5.2.1.1.4 u 2.5.2.1.1.5. OnnHako nonHas
cOopKa MOKET OBITh IOCTABIIEHA 3aKA3YMKY B YACTHYHO COOpaHHOM
Buje. Takas mocTaBKa TaKke MOMJIEKUT SKCITOPTHOMY KOHTPOJITIO

2.5.2.1.1.2. PotopHbie TpyOBI. 8401200000
CreunanbHO pa3paOOTaHHbIE WU TTOATOTOBIEHHBIE TOHKOCTEHHBIE
HUAJTUHIPHI C TOJIIMHONW CTEHKH 12 MM WM MEHee, TMaMeTPOM OT
75 MM 10 650 MM, U3TOTOBJIEHHEIE U3 OJHOTO UM Oojee
MaTepuaioB, UMEIOIINX BbICOKOE 3HAUEHUE OTHOILLICHUS TPOYHOCTH

K IUIOTHOCTH, YKa3aHHBIX B MMOSICHUTEJIBHBIX 3aMEYaHUAX K
nyHktam 2.5.2.1.1-25.2.1.1.5

2.5.2.1.1.3. Konbla uiu cUIb(QOHBI. 8307,
CrennanbHo pa3paboTaHHbIE WIN OATOTOBIEHHBIE KOMITOHEHTHI 8401200000
JUIS CO3IaHUSI MECTHOM OMOPHI JIJIsl POTOPHOM TPYOBI MU
COEAMHEHUS psfa pOTOPHBIX TpyO. CUIIb(OHBI IPEACTABISAIOT
co00# KOPOTKHE MMIMHAPHI C TOJIIMHOW CTEHKH 3 MM WIJIM MEHEe,
IaMeTpoM 0T 75 MM 110 650 MM, UMEIOIIMX OAUH Todp U
M3TOTOBJICHHBIE M3 OTHOTO U3 MaTepUaIOB, HMEIOIINX BHICOKOE
3Hau€HHe OTHOIIEHHSI MPOYHOCTH K TUIOTHOCTH, YKAa3aHHBIX B
MOSICHUTENFHBIX 3aMeYaHusIX K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.4. Tleperopoakw. 8401200000
CrnennanbHO pa3paboTaHHbIE WK TOATOTOBICHHBIE KOMIIOHEHTHI B
dhopme mucka quaMeTpom ot 75 MM 110 650 MM 1711 yCTaHOBKH
BHYTPH POTOPHOM TPyOBI IEHTPU(YTHU C LIETbIO HU30JIMPOBATh
BBIIYCKHYIO KaMepy OT IVIaBHOW pa3euTeNIbHOIN KaMephl U B
HEKOTOPBIX CIIy4asx J1jis yayuieHus uupkyisiuuu raza UFe BHYTpH



IJIaBHOM pa3e/IUTEIbHON KaMephbl POTOPHOU TPYOBI U
W3TOTOBJIEHHBIE U3 OJTHOTO U3 MaTEpUajoB, UMEIOLIUX BHICOKOE
3HAYeHHE OTHOIICHUS TPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B
MOSICHUTENBHBIX 3aMEUaHusIX K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.5. Bepxuue (HHKHHE) KPBIIIKH. 8401200000
CrenaiibHO pa3pabOTaHHBIC WM TOATOTOBICHHBIC KOMIIOHEHTHI B
dbopme nucka quamMeTpom oT 75 MM 10 650 MM 711 TOYHOTO
COOTBETCTBHSI TUAMETPY KOHIIOB POTOPHOU TPYObI U BO3MOKHOCTH
yaepxxuBatb UFe BHYTpHU ee. DTH KOMIIOHEHTHI UCTIONIB3YIOTCS IS
TOTO, YTOOBI TIOAJICPKHUBATH, YACPKUBATh WIH COICPIKATh B ceOe
KaK COCTaBHYIO YaCTh 3JIEMEHTHI BEPXHETO MOAIIUITHUKA (BEPXHSIS
KPBIIIKA) WIK CITY)KUTh B KAUECTBE HECYIICH YacTH BPALIAFOIIUXCS
AJIEMEHTOB HIDKHETO IMOAIIUITHIKA (HUKHSS KPBIIIKA), U
M3TOTABIUBAIOTCS U3 OJJHOTO U3 MaTepPHajioB, MMEIOIINX BBICOKOE
3HAYCHHUE OTHOIICHUS TPOYHOCTH M IJIOTHOCTH, YKa3aHHBIX B
MOSICHUTEIBHBIX 3aMEeUaHusAX K myHkram 2.5.2.1.1 - 2.5.2.1.1.5

[losicauTenpHbIe 3aMeuanus K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5. Marepuaiibl, UCLIOJIb3yEMBbIE 1151
BPAIIAIOIINXCSl KOMIIOHEHTOB IEHTPU(YT, BKIIOYAIOT:

a) MapTEHCUTHOCTAPEIOLIUE CTANIM, UMEIOIINE MAaKCUMAJIbHBIN Mpees IPoYHOCTH Ha pa3pbiB 1,95 ['Tla
HIIH 00JIEE;

0) aJIFOMHUHHEBBIC CIUIABhl, MMEIOIINE MAKCUMAJIbHBIH Mpeies MpodyHocTH Ha pa3phiB 0,46 I'Tla nim
0oiee;

B) BOJIOKHUCTBIE MaT€pHaJIbl, IPUTOJHBIE AJIs1 UCIIOIb30BaHMS B KOMIIO3UTHBIX CTPYKTYpax U UMEIOIINE
3HAYEHHs YIeNbHOTo MOIys 3,18 x 10° M unmu Goree 1 MaKCUMAILHOTO YIETbHOTO Mpe/ena IIPOYHOCTH
Ha paspsiB 7,62 x 10* M umm Gonee ("yaensHbI Moayns" - 370 Moynh FOHra B H/KB. M, eneHHbIH Ha
yaenbHbIN Bec B H/Ky0. M; ""MakcuManbHBIN yeNbHBIA Ipeae MPOYHOCTH Ha pa3pbIB” - 3TO
MaKCUMaJIbHBIN eIl IPOUYHOCTH Ha pa3pbiB B H/KB. M, AeneHHbIN Ha ynenbHbIN Bec B H/Ky0. m).

25.2.1.2. Crarndeckue KOMIIOHEHTHI
2.5.2.1.2.1. TloaMMUIIHUKA C MATHUTHON ITOJABECKON

2.5.2.1.2.1.1. CnenmanbHO pa3paboTaHHBIE MU TIOATOTOBICHHBIE 8483 30 800
MOJIIMITHUKOBBIE y3Jbl, COCTOSIINE U3 KOJIBLIEBOTO MarHuTa,
MOJIBEIIEHHOT0 B 000¥iMe, copepxalieil AeMIIPUPYIONIYIO CpPeLy.
O6oiima usrorasnuBaercs u3 croiikoro k UFs marepuana (cm.
MOSICHUTEIbHOE 3aMe4YaHue K MyHKTy 2.5.2.1). Maruur
COEUHSETCS C MOJIFOCHBIM HAKOHEYHUKOM WJIM BTOPBIM MarHUTOM,
YCTaHOBJICHHBIM Ha BEpXHEH KPBIIIKE, yKa3aHHOU B MyHKTE
2.5.2.1.1.5. MarHut MoXeT UMeTh (hopMy KOJIblla C COOTHOLIEHUEM
MEX/1y BHEIIIHUM U BHYTPEHHUM JHaMeTpaMH, MEHbIIUM WU
paBHbIM 1,6:1, 1 popmy, oOecrieunBaroIlyt0 HaualbHYIO
nporuraemocts 0,15 I'n Ha MeTp um Ooee, Ui OCTAaTOYHYIO
HaMarHUYeHHOCTh 98,5 nporeHTa wim 6onee, UM MPOU3BEACHNE
WHIyKIIMA Ha MAaKCUMAJIBHYIO HaNpsDKEHHOCTH monis 6ornee 80 kJ[x
Ha Ky0. MeTp.



2.5.2.1.2.1.2.

Kpome 0ObI4HBIX CBOICTB MaTepHana, HEOOXOIUMbIM
MIPEIBAPUTEIHHBIM YCIIOBUEM SIBIISICTCS OTPAaHUYCHUE OYCHD
MasbiMu gonyckamu (MeHee 0,1 MM) OTKJIOHEHHSI MAarHUTHBIX OCei
OT TEOMETPUYECKHX OCel MM obecreueHne 0co00i TOMOTEHHOCTH
Marepuaia MarHuta

CHCHI/IaJ'H:HO p83pa6OTaHHBIe WM ITIOATOTOBJICHHBIC aKTHBHBIC
MAarauTHBIC IIOAIIMITHUKW AJI MUCIIOJIB30BAHHA B I'a30BbIX

neHTpudyrax

8483 30 800

ITosicautensHOe 3aMeuanue. Takue aKTUBHbIE MAarHUTHBIE MTOJIIUITHUKY OOBIYHO UMEIOT CIIEIYIOLHE
XapaKTEPUCTUKHU:

a) MpeHa3Ha4YeHbI 7S LIEHTPOBKU POTOpa, Bpaaromierocs ¢ yacroroit 600 I'u nnu Gonee;

0) obecrieueHbl Ha/ICKHBIM HCTOYHUKOM DJICKTPONUTAHUS U (MITH) UCTOYHHKOM Oecriepe0oiHOTo
nutanust (MBIT) nns dyaknronupoBanus B TedeHUE O0osiee OHOTO Yaca.

2.5.2.1.2.2.

25.2.1.23.

25.2.1.24.

[Mopmumanku/ nemrdepsl.

CrnenuanbHO pa3pabOTaHHbBIE WK MOATOTOBICHHBIC MTOAIIUITHUKY,
cofiepKalliye y3esl OCh/yIIIOTHUTEIbHOE KOJIbI[0, CMOHTHPOBAaHHBIH
Ha nemndepe. Ock 0OBIYHO MPENCTaBISET COOO0I Bal U3
3aKaJIEHHOM CTaJ ¢ OTHUM KOHIIOM B (hopme momycdepsl U co
CpeIICTBAMH TOACOCTUHEHUS K HUKHEHN KPBIIIKE, YKa3aHHOU B
nyHkTe 2.5.2.1.1.5, Ha apyromM. Ban MoxxeT ObITh COEMHEH C
TUAPOIMHAMUYECKUM MoAmuHUKoM. Kombiio numeer popmy
TabJIeTKH ¢ odychepuaeckuM yriyoleHneM Ha OIHOM
MOBEPXHOCTU. DTH KOMIIOHEHTHI MOT'YT MOCTABIISATHCS OTACIBHO OT
nemrndepa. Takue MocTaBKH Takke MOJUIekKAT IKCIIOPTHOMY
KOHTPOJTIO

MonekyssapHbI€ HACOCHI.

CrenanbHo pa3paboTaHHbIE WK TOATOTOBIECHHBIE IIMIIMHAPHI C
BBITOUYCHHBIMH WJIH BBIJIABICHHBIMU BHYTPH CIIHPAIbHBIMA
KaHaBKaMM U C BHICBEPJICHHBIMU BHYTPH OTBEPCTUSAMH. TUITOBBIMU
pa3MepaMi SBISIOTCA CIIEIYyIOIINE:

BHYTPEHHHUI AuaMeTp oT 75 MM 110 650 mm;

TonmuHa credku 10 MM unu Ooiree;

JUITMHA paBHA JMAMETpPy WK OOJIbIIe.

KanaBku 00BIYHO UMEIOT MPSIMOYTOJIBHOE MOMEPEYHOE CeUEHUE U
IyOouny 2 MM min 6oiee

Craropsl ABUraTese.

CrenanibHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE CTaTOPHI
KOJIbIIEBOM (POPMBI 1151 BBICOKOCKOPOCTHBIX MHOTO(a3HBIX
TUCTEPE3UCHBIX (MJIM PEaKTUBHBIX ) AJIEKTPOJBUTATEIIeH
MEPEMEHHOT0 TOKa Il CHHXPOHHOH paboThl B yCIOBUAX BaKyyMa C
gactotoit 600 ['y u 6oee u mourHocThIO 40 BA 1 6051ee. Cratopsl
MOTYT COCTOSITh M3 MHOTO()a3HbIX OOMOTOK Ha MHOTOCTIOHHOM
KCJIC3HOM CEPACYHUKE C HU3KUMHU ITOTECPAMH, COCTABJICHHOM U3
TOHKHX IUIACTUH OOBIYHO TOJIIJ.IHHOﬁ 2 MM HWJIM MEHEe

8483 30 800

8414102500

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;
8529901090



2.5.2.1.2.5. Kopmyca/mpueMHHUKH EHTPUDYTH. 8401 20 000 O
CrnennanbHO pa3pabOTaHHbBIE WM MOATOTOBICHHBIE KOMITOHEHTHI
JUIS pa3MelIeHus B HUX COOPKH POTOPHOM TPyOBI ra30Boi
neHtpudyru. Kopmyc cocTOUT U3 )KeCTOKOTO IIIMHIPA C
TOJIIIMHON CTeHKH 10 30 MM ¢ IPEeUU3UOHHO 00pabOTaHHBIMU
KOHIIAMH JUTSl YCTAHOBKH ITOJIITUITHIUKOB U C OJTHUM WJIH
HECKOJIbKUMHU (praHmamMu s MoHTaxka. OO6paboTaHHBIE KOHIIBI
napajieNbHbI IPYT APYTY U NEePHEHAUKYISPHBI TPOJOIBLHON OCH
ummHapa B npeaenax 0,05 rpagyca win menee. Kopryc Moxet
TaK)Ke MPEACTABIATh COO0W KOHCTPYKIUIO SYCHCTOTO TUTIA JIJISt
pa3MeIieHusi B HeM HEeCKOJIbKUX POTOPHBIX COOPOK

2.5.2.1.2.6. JloBymku. 8401200000
CriennanbHO pa3pabOTaHHbIE WU MOATOTOBJIEHHBIE TPYOKH 1S
u3pneuyeHus raza UFs u3 poropHoit TpyOs! o Metony TpyOku ITuto
(TO ecTb ¢ OTBEPCTHEM, HAIlPaBJIEHHBIM Ha KPYrOBOl IOTOK rasa B
POTOpHOI TpyOe, HarpuMep, HOCPEICTBOM U3rnda KOHLA
pasnanbHO PacoI0KEHHON TPyOKH), KOTOPbIE MOXKHO IPUKPENIUTH
K LEHTPAJIbHOM CUCTeMe U3BJICUCHUS Ta3a

2.5.2.2. CrnenmanpHO pa3pabOTaHHBIC WJIU TIOJTOTOBJICHHBIC
BCIIOMOTaTeIbHBIE CHCTEMBI, 000PYIOBAaHUE W KOMITOHCHTHI JIJISI
WCIIOJIb30BaHMs Ha Ta30IICHTPU(YKHOW YCTaHOBKE TI0
00O0raIeHH1I0

BBoanoe 3ameuanue. BeriomorarenbHble CHCTEMBI, 000pYI0BaHHE U KOMIIOHEHTHI ra30LeHTpU]yKHOM
YCTAHOBKH 10 00OTaIIEHNIO IPEJCTABISAIOT OO0 CHCTEMBI YyCTaHOBKH, HeoOxoaumble Jutst mogaun UFs
B LEHTPUPYTH, U1 CBA3H OTIEIbHBIX LIEHTPUPYT MEXKIY cO00ii ¢ 11enbo 00pa3oBaHus KacKaaoB (MU
CTyTeHei ), YToObI JOCTUYb 0oJiee BBICOKOTO oOorarieHus u u3pnedsb "mpoaykT" u "xsoctel" UFs u3
HeHTpUPyT, a Taxxe 000pya0BaHNEe, HEOOXOAUMOE /ISl IPUBEICHUS B IEHCTBUE HEHTPUYT WK JJIs
ynpasieHus ycranoBkoil. O6srqyH0 UFs ucnapsiercs u3 TBepAbIX BEIIECTB, IOMELEHHBIX BHYTPH
MOJIOTPEBAEMBIX aBTOKJIABOB, U MOAAETCS B Ta3000pa3Hoit opMe K HEHTpUdyram uepes3 CUCTEMY
KOJUIEKTOPHBIX TpyOonpoBoaoB kackaaa. "[Ipoaykt" u "xBoctsl" UFs, moctynatomue u3 neHTpudyr B
BH/JIE Ta3000pa3HbIX OTOKOB, TAKXKE MPOXOJAT YEPE3 CUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOJIOB Kackaaa K
XOJIOZHBIM JIOBYIIKaM (paboTatouium npu temrneparype okoiso 203 K (-70 °C), rie oHU KOHAEHCUPYIOTCS
1 3aTeM MOMEIAI0TCS B COOTBETCTBYIOLME KOHTEHHEPHI JIIsl TPAHCIIOPTUPOBKHU MM XpaHeHus. Tak Kak
yCTaHOBKa M0 00OTaIIEHNI0 COCTOUT U3 MHOTUX ThICAY LIEHTPU(YT, COOpaHHBIE B KACKa Ibl, CO3AI0TCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPyOOIPOBOBI KACKAOB C ThICAYAaMHU CBAPHBIX LIBOB, IPHYEM
CXeMa OCHOBHOM YaCTH UX COETUHEHUH MHOTOKPATHO MoBTOpseTcs. O60py10BaHUE, KOMIIOHEHTHI U
CUCTEMBI TPyOOIPOBOJIOB U3TOTABINBAIOTCA C COONIIOEHUEM BBICOKMX TPEOOBaHHM K BaKyyM-TUIOTHOCTH
1 4iCTOTE 00pabOTKH.

[TosichutenpHOE 3amedyanne. Hekoropast mpoaykius, ykazaHHas B myHKTe 2.5.2.2, 1160
HETIOCPEICTBEHHO COMpHUKacaeTcs ¢ TexHomornueckuM razoMm UFe, 00 HEMOCPECTBEHHO yIPaBIIseT
neHTpudyramMu v IpoxXoxkKJACHUEM Ta3a OT HeHTPUYTH K eHTpUdyre U OT Kackaia K KacKanry.
Kopposuonno-croitkue k UFs Marepuanbl BKIFOYAIOT MEAL, MEHBIE CIIJIABbl, HEPHKABEIOUIYIO CTAJIb,
AITIOMUHUN, OKCUJ] AJIFOMUHUS, aJJIOMUHUEBbBIE CIIJIaBbl, HUKEJIb WU CIUIaBbl, coepxkaiine 60 mpoueHToB
uu 60s1ee HUKEIS 10 BeCy, M (PTOPUPOBAHHBIC YITIEBOJOPOIHBIE TTOTUMEPHI.

2.5.2.2.1. Cucremsl moa4u/CUCTEMBbI OTBOJIA "MPpoayKTa" 1 "XBOCTOB". 8401200000
CrieninanbHO pa3paOOTaHHBIE WU TIOATOTOBIICHHBIC



25.2.2.1.1.

252.2.1.2.

25.2.2.13.

2.5.2.2.1.4.

2.5.2.2.2.

2.5.2.2.3.

TEXHOJIOTHYECKUE CUCTEMBI I 000PYIOBaHHE IS
000TaTUTEIBLHBIX 3aBOIOB, H3TOTOBICHHOE MIIH 3aIHAIIEHHOE U3
croiikux kK UFs MarepuasioB, BKIIFOUAIOIIUE:

[TuTaronue aBTOKIaBbI (MM CTAHIMH ), IEYU WA YCTaHOBKH,
npuMensemblie 11t nogadu UFs B ipoiiecce o0oraiienus

JlecyOnumaropsl, X0JIOAHbBIE JIOBYIIIKH WM HACOCHI, UCIIOJIb3yEMbIE
s orBoaa UFs B mporiecce o0orarieHust Ha MOCIeAyOIy o
nepegady Juisi HarpeBa

YCTaHOBKHM JUI KPUCTAJUIM3ALMY WU IIEPEBOAA B )KHUJIKOE
COCTOsIHME, Uctonb3yemble Ui otBona UFe B mpouecce
oOorareHus, myTem cxarus u nepesona UFg B KHUIKYIO HITH

TBEpAyIo hopmy

YcraHOBKM 1oj1aun/oTBoAA "MpoayKTa" WK "XBOCTOB" 1St
nepemenieHuss UFg B KOHTEMHEPHI

CucreMbl KOJJIEKTOPHBIX TPYOOIPOBOAOB ra301eHTPUPYKHBIX
KacKaJ0B.

CrnenmanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE CUCTEMBI
TpyOOIPOBOAOB M KOJUIEKTOPOB sl yrepxkauus UFs BHyTpH
LHEHTPU]PYKHBIX KaCKaJ0B. DTa CETh TPyOOIPOBOIOB OOBIUYHO
IpeCTaBisieT co0oi cucteMy ¢ "TpOHHBIM" KOJUIEKTOPOM, U
KaXkaasi HIEHTpU(yra COeAMHEHA C KaXK/IbIM U3 KOJIJIEKTOPOB.
CrnenoBarenpHO, CXeMa OCHOBHOM YacTH X COEIUHEHUS
MHOTOKpPATHO MOBTOpsieTcs. OHa MOJHOCTHIO U3TOTABIMBACTCS WU
3amuaercs u3 croiikux k UFs Marepuanos ¢ cobmoneHnem
BBICOKHMX TPeOOBaHMI K BAKYyyM-IJIOTHOCTH M YUCTOTE 00pabOTKH

Macc-cnekrpomeTpbl/uoHHbIE UCTOUHUKH JU1s1 UFg

CrenanbHO pa3paboTaHHbIE WK TOATOTOBJICHHBIE Macc-
CHEKTPOMETPBI, CITIOCOOHBIE TPOU3BOAUTH NMPSAMOM 0TOOP Mpob U3
ra3oBbIx oTokoB UFs 1 o0nagaroniue BceMu cleTyomuMu
XapaKTepUCTUKAMU:

a) CIIOCOOHBIE U3MEPSITH HOHBI OT 320 eMHUI] AaTOMHOM MacChl UITH
Oonee u obmagaromre pazpemeHrueM ayuiie, yeM 1 gomus u3 320;

6) COACPIKAT NOHHBIC HCTOYHUKH, U3TOTOBJICHHBIC U3 HUKCIIA,

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

8413 70;
8414 10;
8419 89 98

8414 30;
8419 60 000 O;
8419 89 98

8413 70;

8414 10
8401200000

9027 89 0000



HHUKCJICBO-MCHBIX CIIJIABOB C COACPKAHUEM HHUKEIIA 110 BECY OT 60
IMPOLCHTOB HUJIN OoJee niu HHUKCJICBO-XPOMOBBIX CIIJIaBOB oo
3aIIUIICHHBIC ITIOKPBITUEM M3 HUX,

B) coziepKaT MOHU3AIMOHHbIE HCTOYHUKHU ¢ OOMOapIMpOBKOi
AJIEKTPOHAMU,

I') COAEPIKAT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYO I U30TOIHOTO

aHanm3a

2.5.2.2.4. TlpeoOGpa3oBaTeyid 4aCTOTHI. 8502 39 800 O;
CrnenanbHO pa3paboTaHHBIE WM TOATOTOBICHHBIE 8502 40 000 0;
npeoOpa3oBaTeNM YaCTOTHI (TaKKe U3BECTHBIC Kak KoHBepTepsl i 8504 40 910 O;
WHBEPTOPHI) [T MUTAHUS CTaTOPOB JABUTATENIeH, YKa3aHHBIX B 8541590000

nyHkTe 2.5.2.1.2.4, unu yacTu, KOMIIOHEHTHI ¥ MOICOOPKU TAaKUX
npeoOpaszoBaTeiell 4acToThI, 00J1aIaroIIe 00euMHU
XapaKTePUCTUKAMMU:

a) MHOro(ga3HbIN YaCTOTHBIN BHIXOA B Auama3one ot 600 I'u u
bouee;

0) BBICOKast CTaOMIIBHOCTH (CO cTabmimm3anueit yactotel ay4rie 0,2
MIPOIICHTA)

2.5.2.2.5. CrnenuaibHbIe CTOMIOPHBIC U PETYIUPYIONTUE KIIaaHbI

25.2.25.1. CrneunanbHo pa3paOOTaHHBIE WU TOATOTOBIEHHBIE CTOTIOPHBIE 8481 30;
KJIaTIaHbI U1 00€CIIeYeHUs TOCTYTUICHHS "TIPOTyKTa" HITH 8481 80
"xBocToB" UFg B BUJIe Ta30BBIX TOTOKOB OT/IEIBHON HEHTpUDYTH

2.5.2.2.5.2. Knanausl cuib(OHOHIO THIIA, PyYHbIE UJIM AaBTOMaTH4YECKHeE, 8481 30;
CTOTIOPHBIE WJIH PETYIHPYIOIINE, H3TOTOBJICHHBIE U3 MaTEPUAIIOB, 8481 80
CTOMKHUX K KOppO3uH, BbI3biBacMoi UFe, WK 3allUIIEHHbIE TAKUMU
MaTepuaiaMy, ¢ BHyTpeHHUM auameTpoM oT 10 1o 160 mwm,
CMeLUaIbHO NpeIHa3HaYeHHbIE W TOATOTOBIECHHBIE IS
WCTIOJIB30BaHMs B OCHOBHBIX MJTM BCIIOMOTATEIILHBIX CHCTEMaX
ra30LeHTPU(YKHBIX YCTAHOBOK 110 00OTaIlICHUIO

[TosicauTensHOE 3amMeyanne. TUNOBbIE CHIEIMAIBHO Pa3paboTaHHbIE WIIM TIOATOTOBJICHHBIE KIIallaHbl
BKJIIOYAIOT KJIallaHbl CUIb(GOHHOTO THUIIA, OBICTPOIEHCTBYIOININE 3alIOPHBIE KIIallaHbl,
OBICTPOACHCTBYIOIIME KIIAllaHbl U IpyTHE.

2.5.2.3. CrennanbHo pa3paboTaHHbIE WIN TOATOTOBIEHHBIE COOPKU U
KOMIIOHEHTHI JIJISl HCTIOTIb30BaHUS TIPH ra30au(py3noHHOM
oborarieHun

BBonnoe 3ameuanue. [pu razonuddy3noHHOM MeTO/Ie pa3aesieH s U30TONOB IPUPOAHOTO ypaHa,
00€/IHEHHOTO ypaHa WM CIEUATbHOI0 PaCHICTUISIONIEroCcsl Marepralia OCHOBHON TEXHOJIOTUYECKON
cOOpKOIi sABJIsIETCS CIeLUANbHBIN MOPUCTHIN razoanddy3nonHsiii 6apbep, TEMI00OMEHHUK AT
OXJIaXACHUS ra3a (KOTOpbIN HarpeBaeTcs B MPOLIECCE CKATHS), YIIJIOTHUTENIbHbIE KIIallaHbl U
perynupyomye Kianassl, a Takxke TpyoonpoBoasl. [Tockonbky B razoand@y3noHHON TEXHOIOTUN
ucnons3yercd ra3 UFs, Bce 00opynoBanue, TpyOOIIpOBOABI U MOBEPXHOCTH U3MEPUTENILHBIX TPHOOPOB



(KOTOpBIe BCTYIIAIOT B KOHTAKT C I‘a3OM) H3TO0TaBJIMBAIOTCA U3 MaT€puraioB, COXpaHAOMIUX CTaO0MIBHOCTE

npu kouTtakTe ¢ UFs. I'a3oquddy3nonnas yctaHOBKa COCTOUT U3 psifa TAKUX COOPOK, TaK YTO UX
KOJINYECTBO MOXKET OBITh BayKHBIM ITOKa3aTeJIeM KOHEYHOTO IpeIHa3HAYCHHS.

2.5.2.3.1.
2.5.2.3.1.1.

25.23.1.2.

2.5.2.3.2.

2.5.2.3.3.

2.5.2.3.4.

lMazopuddy3nonnbie 6apbepbl U MaTEPUAIIBI U UX U3TOTOBICHUS

CreunanbHO pa3paOOTaHHbIE WU MOATOTOBICHHBIE TOHKHE
nopucteie GUILTPeI ¢ pazmepom mop 10 - 100 aM, TommmHON 5 MM
WM MEHbIIE, a Ui TpyO4aTsiX (opM AMaMETPOM 25 MM WU
MEHBIIIE, U3TOTOBJIEHHBIE U3 METAJUNINYECKUX, TOJIMMEPHBIX WU
KepaMHUeCKHX MaTepralioB, CTOMKHUX K KOPPO3UH, BbI3bIBAEMOM
UFs (cM. OSICHUTENBbHOE 3aMEYaHUe K MyHKTY 2.5.2.4)

CriennanabHO MOJATOTOBJIEHHBIE COEAMHEHUS WM MTOPOIIKH JIJIs
W3rOTOBIEHUS (DUIBTPOB, yKa3aHHBIX B MyHKTe 2.5.2.3.1.1,
pasmepom vactuil MeHee 10 MKM U BBICOKOM OTHOPOIHOCTBIO UX 110
KpPYMHOCTH, U3TOTOBJICHHBIE U3 HUKEIIS WIH CIUIaBOB, COJACPKAIINX
60 mporieHTa MK 6oJiee HUKES TI0 BECY, OKCHIA AITFOMUHUS,
ctoiikux K UFs moMHOCTBIO (PTOPUPOBAHHBIX YTIIEBOIOPOIHBIX
MOJIMMEPOB € YUCTOTOM 10 Becy 99,9 mporenTa wim 6osee

Kameps! nuddyzopos.

CrnenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE TEPMETUUHBIE
COCY/IbI JUISl TOMEIIEHUS B HUX ra30u(Py3nOoHHBIX 0apbepoB,
M3roTOBIIEHHBIE U3 3amuiieHHbIx oT UFs Marepuanos (cMm.
MOSCHUTENBHOE 3aMeYaHne K MyHKTY 2.5.2.4)

Komnpeccops! 1 razonyBku.

CriennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE KOMITPECCOPHI
WJIHM Ta30/IyBKHU C TIPOM3BOIUTENBHOCTHIO Ha Bxoae 1 ky6. meTp UFs
B MUHYTY W OoJiee U ¢ aaBiieHneM Ha Boeixoze 10 500 kl1a,
MpeAHa3HAYeHHbIE JIs TOJITOBPEMEHHOW SKCILTyaTallul B Cpeie
UFe min 6e3 Hero, a Takke OT/IeIbHbIE COOPKU TaKMX
KOMIIPECCOPOB U T'a30/1yBOK.

DTH KOMIPECCOPHI U Fa30yBKM UMEIOT niepenay gasieHus 10:1
WJIM MEHee U U3rorasiauBatoTcs u3 croikux k UFs MaTepuanos nim
3aIUIIEHHBIX OT HETO (CM. MOSICHUTEIBHOE 3aMEYaHHE K TTyHKTY

2.5.2.4)

VYInoTHEHHs BpalllatoIMXCsl BajoB.

CrnenmanpHO pa3pabOTaHHBIC UM TIOATOTOBJICHHBIE BAKYYMHbBIC
YIUIOTHEHUS, YCTAHOBJIICHHbIE HA CTOPOHE MOJ]aul U HAa CTOPOHE
BBIXO/1a JUIsl YINIOTHEHUS Bajla, COSIUHSIONIET0 pOTOp KOMIIpeccopa
WJIM TA30[TyBKU C TIPUBOJIHBIM JIBUTATEJIEM C TEM, YTOOBI

8401 20 000 0;
8421 39 800 6

2818 20 000 0;
2903 41 000 0;
2903 42 000 0;
2903 43 000 0;
2903 44 000 0;
2903 45 000 0;
2903 46 000 0;
2903 47 000 0;
2903 48 000 0;
2903 49 000 0;
2903 51 000 0;
2903 59 000 0;
2903 69 000 0;
7504 00 000 9

7310 10 000 0;

7508 90 000 9;

7611 00 000 O;
7612

8414809000

8484 10 000 9;
8484 90 000 0;
8487909000



00ecIeunTh HaJISKHYIO TepPMETU3AIHIO, TIPEIOTBPAIIAIOIITY O
HaTeKaHUE BO3/lyXa BO BHYTPEHHIOI KaMepy KOMIIpeccopa Win
ra3onyBkH, kotopast HaroiaHeHa UFe. Takue yroTHeHUs! 0ObIYHO
MPOEKTUPYIOTCS Ha CKOPOCTh HaTeKaHus OyepHoro raza MeHee
1000 xy0. cM/MuH

2.5.2.3.5. Temwiooomenuuku misa oxiraxaeaus UFs. 8419500000
CrnenuanbHO pa3pabOTaHHbBIE UM TOJATOTOBJICHHBIE
TEIJI000MEHHUKH, U3TOTOBJICHHBIE WJIM 3aIUIICHHBIE U3 CTOMKUX K
UFe marepuasnoB (cM. MOSICHUTEIBHOE 3aMeUaHue K MyHKTY 2.5.2.4)
U PacCUMTAHHBIE HA CKOPOCTh U3MEHEHHUSI JaBICHUS,
omnpeaensouero yreuky, Menee 10 Ila B yac npu nepenaze
nasiaenud 100 xIla

25.2.4. CrnenmanpHO pa3paOOTaHHBIC WM MOATOTOBJICHHBIC
BCIIOMOTaTeIbHBIE CHCTEMBI, 000PYIOBAaHUE W KOMITOHCHTHI JIJISI
HCIIOJIb30BaHUS MPHU Ta30Au(PPy3HOHHOM 000TaAIICHUH

BBoanblie 3ameuanusi. BecoMorarenbHble CHCTEMbI, 000pyI0BaHHE U KOMIIOHEHTHI JIJIs
razonu(y3MOHHBIX YCTAHOBOK MO0 000TAIIEHHUIO MPEICTABIISIOT COOON CHCTEMBI YCTaHOBKH,
HeoOxoaumblie s nogauu UFg B razonuddy3nonnyro cO0pKy, 11l CBSI3U OTAETBHBIX COOPOK MEXIY
co0oif 1 00pa30oBaHMS KacKaIOB (MU CTYIIEHEH) C IIENIbIO MOCTENIEHHOTO JOCTHKCHHS 00Jiee BBICOKOTO
oOoramienus u u3BnedeHus "mpoaykra" u "xBoctoB" UFes u3 nuddysznonnsix kackanos. Beugy
BBICOKOMHEPIIMOHHBIX XapaKTEPUCTUK TU(PPY3NOHHBIX KAaCKa 0B JI000€ MpephIBaHUE UX paboTHI,
0COOCHHO X OCTaHOBKa, MIPUBOIAT K CEpbe3HbIM NocheaAcTBUsIM. CrieioBaTeNbHO, HA
ra3ou¢$y3MOHHON YCTaHOBKE Ba)KHOE 3HAUEHUE UMEIOT CTPOrO€ U MOCTOSIHHOE MOAJIEpKaHue BaKyyMa
BO BCEX TEXHOJIOTMYECKUX CUCTEMaX, aBTOMAaTUYECKasl 3alluTa OT aBaApUi U TOYHOE aBTOMAaTH4eCKoe
perynupoBaHue MOToKa raza. Bee 93To mpuBOIUT K HEOOXOMMMOCTH OCHAIIEHUS YCTAaHOBKH OOJIBIIINM
KOJTMYECTBOM CIIEIIMANBHBIX U3MEPUTEIBHBIX, PETYIUPYIOUINX U yrpaBistomux cucteM. O6brano UFg
ucnapsieTcs U3 IUINHAPOB, TOMELIEHHBIX BHYTPU aBTOKJIABOB, U MOJAETCs B ra3000pa3Hoi hopme K
BXOJTHBIM TOUKaM Yepe3 CUCTEMY KOJIIEKTOPHBIX TpyOonpoBoaoB kackana. "Ilpoaykr" u "xBoctel" UFs,
MOCTYMAIOILIUE U3 BBIXOIHBIX TOYEK B BUJE ra3000pa3HbIX MOTOKOB, IPOXOJSAT YEPE3 CUCTEMY
KOJUIEKTOPHBIX TPYOOIIPOBOIOB Kackaja TU00 K XOJIOIHBIM JIOBYIIKaM, JTM00 K KOMIIPECCOPHBIM
CTaHIUAM, 7€ Ta3000pa3ubiii oToKk UFs cokmkaeTcst 1 3aTeM MOMEIIaeTcsi B COOTBETCTBYIOIINE
KOHTEWHEePHI AJI TPAHCTIOPTUPOBKH win XpaHeHus. [lockonbky razonuddysnonnas yctaHoBKa 1Mo
oOoramieH1Io UMeeT 00JIbII0e KOIMUECTBO ra3ouddy3noHHbIX cCOOPOK, COOpaHHBIX B KaCKabl,
CO3/1al0TCS. MHOTOKUJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOIBI KACKAIOB C THICSIUaMHU CBapHBIX IIBOB,
MIpUYEM CXeMa OCHOBHOM YacTH UX COEAMHEHUN MHOTOKpPATHO MmoBTopsiercs. O6opynoBaHue,
KOMIIOHEHTBI U CUCTEMBI TPYOOIIPOBOIOB U3TOTABIMBAIOTCS C COOJIIOIEHUEM BBICOKUX TPeOOBAHUH K
BaKyyM-IIJIOTHOCTH U YHCTOTE 00pabOTKH.

[TosicuurensHOe 3ameuanue. [lepeuriciienHoe 060pyI0BaHHE BCTYNAET B HEMTOCPEICTBEHHBIN KOHTAKT C
TeXHOJIOrnuecKuM razoM UFs WM HEMOCPEACTBEHHO PEryIUpPyET pacxo ra3a BHYTpU KacKaza.
KoppoznonHno-croiikue k UFg MaTeprainbl BKIFOYatOT ME/b, MEIHBIE CIUIABBI, HEPKABEIOIYIO CTaJlb,
QIIFOMMHMM, OKCHJT QJTFOMUHMS, aFOMUHUEBBIE CIUIABbl, HUKENb WM CIIaBBl, cofepxkamue 60 mponeHToB
wiu OoJiee HUKENs 1o Becy, U (PTOpUPOBAaHHBIE YITIEBOIOPOIHBIE TOJIUMEPHI.

25.2.4.1. Cucremsbl oJauu/CUCTEMBI 0TBOMIA "IPOAYKTA" U "XBOCTORB". 8401200000
CrenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIC
TEXHOJIOTHYECKHE CHCTEMBI MITH 000PYI0BaHUE TS
000raTUTEIbHBIX 3aBOIOB, M3TOTOBICHHBIE WU 3AIMIIEHHEIE U3



25.2.4.1.1.

252.4.1.2.

25.2.4.13.

252.4.14.

2.5.24.2.

croiikux k UFs MarepuaiioB, BKJtouas:

[Turaroriye aBTOKJIaBbI, TIEYH WM CUCTEMbI, UCIIOJIb3yEeMbIE IS
nonaun UFe B mporiecce oboraimeHus

JlecyOGmuMaropsbl, XOJIOAHbIE JIOBYIIKY WJIM HACOCHI, UCII0JIb3yEMbIE
s orBoga UFs B mporecce o0orarieHust Ha MOClIeAyOIy 0
nepegady Juisi HarpeBa

YCTaHOBKH [1J1 KPUCTAJUIU3AIMU U TIEPEBOA B KHUJIKOE COCTOSTHUE,
ucnonsizyemble ais otBosa UFg B mporiecce oboraiieHus, myTeM
cxarus u nnepeoaa UFe B )KUIKYIO WM TBEPAYIO HOpMy

YcraHoBKH mosiaun/oTBoAa "mpoaykTa” wim "XBOCTOB" st
TpancnopTupoBKu UFs B KOHTEHHEPEI

CucTeMbl KOJUIEKTOPHBIX TPYOOIIPOBOIOB.

CrnenmanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE CUCTEMBI
TPYOOIPOBOIOB M CUCTEMBI KOJUIEKTOPOB sl yiepxkanus UFg
BHYTpHU ra3zoau¢y3uoHHBIX KacKaJoOB.

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

8413 70;
8414 10;
8419 89 98

8414 30;
8419 60 000 O;
8419 89 98

8413 70;
8414 10

8401200000

[TosicauTenpHOE 3aMevyaHue. ITa ceTh TPYOOIPOBOIOB MPEACTABISIET CO00 cucTemy ¢ "MBOMHBIM"
KOJIJIEKTOPOM, T/I€ KaXK/1as siueliKa COEUHEHA C KaXIbIM U3 KOJUIEKTOPOB.

2.5.243.
2.5.2.43.1.

2.5.2.4.3.2.

2.5.2.4.4.

BakyyMmHBbIe crcTeMbl

CHGI_II/IaJ'IBHO pa3pa60TaHHLIe HJIU ITOATOTOBJICHHBIC BAKYYMHBIC
MarucTpaji, BAKyyMHBIC KOJIJICKTOPEI 1 BAKYYMHBIC HACOCBI
MMPOU3BOAUTCIIBHOCTBIO 5 KY6 MCTPOB B MUHYTY HJIN Ooiee

BakyymHBIe HAacOCHI, ClielMaIbHO Pa3padOTaHHbIE UITU
MOITOTOBJICHHBIE JTsl paboThl B conmepkamux UFs razoBbIx cpemax
Y U3TOTOBJIEHHBIE U3 KOPPO3HUOHHO-CTOMKUX K UFg Marepuanon
WJTU 3alIUIIIEHHBIE UMH. DTH HACOCHI MOTYT OBITh WU
POTAallMOHHBIMU WJIM MOPIIHEBBIMU, UMETh BBITECHSIOIIMUE U
(dbTopucTOyTIIEpOAHBIC YIUIOTHEHHUS, & TAK)KE€ B HUX MOTYT
MIPUCYTCTBOBATH CHEIHAbHBIE paboure KUIKOCTH

CronopHbIe U peryanupyroiue KianaHbl.

CrnenmanpHO pa3pabOTaHHBIE WK MOATOTOBICHHBIE CUITb(DOHHBIE
KJIaltaHbl, pyYHBIC UJIM aBTOMAaTUYCCKUC, CTOIIOPHLIC U
peryaupyloiye, u3roToBieHHbie u3 cToukux k UFg MaTtepuasnos,

8401200000

8414 10 250 0;
8414 10 810 0;
8414108900

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

8481 80



ISl yCTAaHOBKH B OCHOBHBIX U BCIIOMOTATEIIbHBIX CHCTEMaX
razonnddy3MOHHBIX YCTaHOBOK MO 000TaIIEHUI0

2.5.2.45. Macc-crekrpomerpbl/nonnbsie uctouHuku st UFe. 9027890000
CnenunansHO pa3paOOTaHHBIE HIIM TOATOTOBICHHBIE MacC-
CIIEKTPOMETPHI, CIOCOOHBIE TPOU3BOAUTH MPSIMOI 0TOOP P00 U3
razoBbIXx NoTokoB UFs 11 00nasaromue BcemMu ClieTyoniMu
XapaKTePUCTUKAMH:

a) CIOCOOHBIC U3MEPSTh HOHBI OT 320 eAMHUIl AaTOMHON MaCChl WIIH
Oosee u o0MaarIIKMe paspenieHueM dydie, yeM 1 gomns u3 320;

0) cozmeprkar MOHHbBIC UCTOYHHKH, U3TOTOBJICHHBIC U3 HUKEJIS,
HUKEJIEBO-MEIHBIX CIUIABOB C COICPKAHUEM HHUKEIA 10 Becy oT 60
MPOIICHTOB MJIM 00JIee WM HUKEJICBO-XPOMOBBIX CILIABOB JIHOO
3aIUIICHHBIC TTOKPHITHEM U3 HUX;

B) collepKaT MOHMU3ALMOHHBIC UICTOYHUKH ¢ OOMOapIMpOBKOI
ANEKTPOHAMH;

r) COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO UISL U30TOIMHOT'O
aHajlin3a

2.5.2.5. CrnenuanbHO pa3pabOTaHHBIC UK TOATOTOBJIEHHBIE CUCTEMBI,
000pyIOBaHNE U KOMIIOHEHTHI IS UCIIOJIb30BAaHUS Ha YCTAaHOBKAaX
a’POAMHAMHUYECKOTO 00OTaICHUS

BBonubie 3ameuanns. B mporieccax adpoanHaMHUecKoro odoramieHns cmech razooopasnoro UFe n
JIETKOTO ra3a (BOAOPO UITU TeNHii) COKMMAETCS U 3aTeM MPOITYCKAETCs Yepe3 pa3esionIie dJIeMEHTHI, B
KOTOPBIX U30TOITHOE pa3jielieHUE 3aBEPIIACTCS MOCPEACTBOM IMOTYICHHSI OOJBIIIX IIEHTPOOCKHBIX CHIT
10 TEOMETPHUH KPUBOJIMHEHHON CTEHKH.

VYenenHo pazpaboTaHsl 1Ba Ipoliecca 3TOro TUIMA: MPOLECC COMIOBOTO Pa3/IeNeHus U MPOLECC BUXPEBOH
TpyOKu. J{ns 0601MX MPOIIECCOB OCHOBHBIMU KOMITOHEHTAMU KAaCKaJla pa3/IeeHUs SIBIISIOTCS
LWIMHAPUYECKHE KOPITyca, B KOTOPBIX Pa3MEIIEeHbl ClIEIMaIbHbIE pa3AeuTelbHbIE JIEMEHTHI (Cora
WJTU BUXPEBBIE TPYOKH ), TA30BbIE KOMITPECCOPHI U TETUIOOOMEHHUKH JIJIS1 YAaJIEHUs 00pa3yroIIerocst mpu
CKaTWH Tera.

Jljig a’3poilMHaMUYEeCKUX YCTaHOBOK TpeOyeTcs UENbIi psJll TAaKUX KackKa/loB, TAK YTO UX KOJIMYECTBO
MOJKET CITY’KUTh BaKHBIM I10Ka3aTeIeM KOHEYHOTO UCII0b30BaHus. [10CKoIbKy B a3poJMHAMUUECKOM
nporecce ucnonb3yercs UFs, moBepXxHOCTH BCEro 000pyI0BaHusI, TPYOOIIPOBOIOB M M3MEPUTEIBHBIX
puOOPOB (KOTOpPbIE BCTYMAIOT B KOHTAKT C Ia30M) JIOJKHBI U3TOTABIMBATHCS UM OBITh 3aIUIIEHBI
MTOKPBITUEM U3 MAaTEPHUAIIOB, COXPAHSIOIINX YCTOMYMBOCTh IPU KOHTaKTe ¢ UFs.

[TosicuurenbHOE 3amMevanue (kK myHkTam 2.5.2.5.1 - 2.5.2.5.12). DneMeHThl, yKa3aHHbIE B TyHKTaX
2.5.2.5.1-2.5.2.5.12, BcTYnaioT B HEMOCPEICTBEHHBIN KOHTAKT ¢ TeXHOJornueckum razoM UFs mubo
HEMOCPEACTBEHHO PETYIHUPYIOT MOTOK B Mpejienax Kackaja.

Bce noBepxHOCTH, KOTOpPBIE BCTYHAIOT B KOHTAKT C TEXHOJIOTMUYECKUM Ia30M, IIEJTMKOM W3TOTaBIMBAIOTCS
n3 croiikux K UFs MarepralioB WM 3alIMIIAIOTCS MMOKPBHITUEM U3 TaKUX MarepuaioB. s uene
MYHKTOB, OTHOCSIIIUXCS K 3JIEMEHTaM a3pOJJMHAMUYECKOTo 00oraieHus, Koppo3noHHo-cToiikue kK UFg
MaTepuabl BKIIOYA0T Me/lb, MEHBIE CIUIaBbl, HEP)KABEIOIIYIO CTallb, A JFOMUHUI, OKCU aJTIOMUHUS,
QJIFOMUHUEBBIE CILIaBbI, HUKENb WIK CIUIABBI, cofieprkaiire 60 npoueHToB uiu 0ojiee HUKEIS 10 BeCy, a
Takke (PTOpUPOBAHHBIE YIIICBOAOPOIHBIE TOJIUMEPBI.



2.5.25.1.

2.5.25.2.

PaznenurensHbIe coria M X COOPKH. 8401200000
CrnenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIC

pas3enuTeNbHBIC COILIa, COCTOSIINE U3 MISICBHIHBIX H30THYTHIX

KaHaJIOB C paJinycoM u3ruda MmeHee 1 MM, KOPPO3UOHHO-CTOHKUX K

UFs 1 UMEIONIMX BHYTPEHHIOI PEXKYIIYIO KPOMKY, KOTOpast

pas3zenseT MpOTEKAIOIIHA Yepe3 COIUIO Ta3 Ha ABE PpaKIHH

Buxpessie TpyOku 1 UX cOOpKH. 8401200000
CrnenuanbHO pa3paboTaHHBIE WK MOATOTOBIEHHBIE BUXPEBbIE

TPpyOKH, UMEIOIINE HMIMHAPUIECKYIO HIIM KOHYCO0Opa3HyIo

(opMy, U3roTOBJIEHHBIE U3 KOPPO3UOHHO-CTOMKNX K UFg

MaTepualoB WIH 3alllUIICHHbIE TOKPBITUEM U3 TAKMX MarepuajioB U

UMeEIOIIME OIHO UM 0osiee TAaHTeHLIMAIbHOE BXOIHOE OTBEPCTHUE.

TpyOku MOryT OBITH OCHAILIEHBI OTBOAAMHM COILIOBOTO TUIIA HA

OZIHOM MJIM Ha 000MX KOHIaX

IToscautenbHoOE 3ameuanue. IlurarenbHbIi ra3 MOCTYIIACT B BUXPEBYIO Tp}/6Ky 10 KacaTeJIbHOM ¢
OJHOI'O KOHIIA WJIX Y€PEC3 3aKPYyIHBAIOIINEC JIOIIATKHU, WJIX Y€PEC3 MHOTOYHCIICHHBIC TAHICHIIUAJIBHBIC
BXOIHBIC OTBCPCTHUA BIOJIb TPY6KI/I

2.5.2.53.

2.5.2.5.4.

2.5.255.

2.5.2.5.6.

2.5.25.7.

CrnenanbHO pa3pabOTaHHbBIC WM MOATOTOBICHHBIC KOMITPECCOPHI 8414 80900 0
WJIY Ta30lyBKH, U3TOTOBJICHHBIE U3 KOPPO3UOHHO-CTOMKNX K UFs 1
HecylieMy rasy (BOIOpOJ WM Ielinii) MaTepuasoB

VIUI0THEHHS BpalIalOIIMXCs BaJIOB. 8484 10 000 9;
CrenansHO pa3paboTaHHBIE WM TIOATOTOBJICHHBIE YIUIOTHEHUS 8484 90 000 0;
BpalIaIOLIMXCsl BAJIOB, YCTAHOBJICHHBIE Ha CTOPOHE MOJJauy U Ha 8487 909000

CTOPOHE BBIXO/1a AJIs1 YIUIOTHEHUS BaJla, COEUHSIIOIIEr0 pOTOp
KOMITPECCOpa WM POTOP Fa30lyBKH C IIPUBOIHBIM JIBUTaTEIIEM C
TeM, 4TOObI 00ECTIEUNTh HAJIEKHYIO FepMETH3aLUIO,
IIPEIOTBPALIAIOILYIO BBIXOJ] TEXHOJIOTMYECKOTO ra3a Wiu HaTeKaHHue
BO3/yXa WM YIIJIOTHSIOUIETo ra3a BO BHYTPEHHIOIO KaMepy
KOMITpECCOpa WJIM Ta30yBKH, KOTOpas 3anoyiHeHa cmecbio UFs, u
HECYIIEro rasa

TernmooOMeHHUKH [T OXJIAXKIECHUS rasa. 8419500000
CrennanbHo pa3paboTaHHbIE WIN NOATOTOBJIECHHBIE

TEII000MEHHUKH, U3TOTOBJIEHHBIE N3 KOPpO3HnOHHO-cTOWKHNX K UFs

MaTepHuaJIoB WIH 3alllUIICHHbIE TOKPBITHEM U3 TAKMX MarepuajioB

Koxxyxu pa3nensitomumx 31eMeHTOB. 8401 20 000 O
CrieninabHO pa3pabOTaHHBIC HITH TIOATOTOBIICHHBIC KOKYXH,

W3TOTOBIIEHHBIEC U3 KOPPO3HMOHHO-CcTOMKUX K UFs MaTepuanos min

3aIUIICHHBIC TOKPHITHEM U3 TAKUX MATEPHUAJIOB, JUISI [IOMETIICHUS

B HUX BUXPEBBIX TPYyOOK WIIH pa3AeNUTENbHBIX COMEeN

CucteMmsl ojaun/cucTeMsl 0TBoAA "MpoaykTa" U "XBOCTOB". 8419 89 98
CnennansHO pa3paOOTaHHBIE HIIH OATOTOBICHHBIE

TEXHOJIOTHUECKNE CUCTEMBI TN 000pyI0BaHUE IS

000TaTUTENFHBIX YCTAHOBOK, H3TOTOBIICHHBIE M3 KOPPO3HOHHO-

crovikux Kk UFs MaTepraioB uiy 3aluICHHBIEC IOKPBITUEM U3



2.5.2.5.7.1.

25.25.7.2.

2.5.2.5.7.3.

25.25.7.4.

2.5.2.5.8.

2.5.2.5.9.

2.5.25.9.1.

2.5.2.5.9.2.

2.5.2.5.10.

2.5.2.5.11.

TAaKHUX MaT€pHraIOB, BKIIFOYAIOIINUEC:

[TuTaromye aBTOKIaBbl, €YU WIIM CUCTEMBI, HCIIOJIb3YEMBbIE IS
nonaun UFe s mporiecca oboraimeHus

JecyOnumarops! (MM XOJOHBIE JIOBYIIIKH ), UCTIOJIb3yEeMbIE IS
BbIBesieHHs Harpetoro UFs u3 mporecca odoramieHus s
MOCIIEYIOIIEro MepeMeICHHUs

CraHuuu OTBEPKACHUS WIH OXKIKEHUS, UCTIOIb3yEeMbIe /IS
BoiBesieHuss UFs 3 mporecca o0oramienus myTeM Cxarus u
nepeona UFs B xkuakyro uim tBepayto Gopmy

Crannuu "npoaykra" uim "XBOCTOB", HCIIOJIb3yEMbIE IS
nepemenieHus: UFs B KoHTEHHEPHI

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBOIOB.

CrnennanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE CUCTEMBbI
KOJUIEKTOPHBIX TPYOOIIPOBO/IOB, H3TOTOBJICHHBIE U3 KOPPO3UOHHO-
croiikux k UFs MarepruasioB WK 3alUILIEHHBIE IOKPBITHEM U3
TaKuX mMarepuanos, 11 yaepxanus UFs BHyTpH
a’POIMHAMUYECKUX KacKaJI0B. DTa CETh TPyOOIIPOBOIOB
npecTaBisieT coboil cucteMy ¢ "IBOWHBIM" KOJIIEKTOPOM, TIe
KKJIbIM KacKaJ[ WM IPYIINa KaCKaJ0B COCTMHEHBI C KaXKIbIM U3
KOJUJIEKTOPOB

BaKYYMHBIe CHUCTCMBI 1 HACOChI

CrennanabHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIC BAKYYMHBIE
CUCTEMBI, COCTOSIIIIME U3 BAKYyMHBIX MaruCTpajieid, BAKYyMHBIX
KOJUIEKTOPOB U BaKyyMHBIX HACOCOB U NPEIHA3HAYEHHBIE IS
pabotsl B conepkamux UFs ra3oBeix cpemax

CrnenuanbHO pa3pabOTaHHBIE UJIH TIOATOTOBJICHHBIE BAKYYMHbBIC
Hacochl A1s paboThl B copepxamux UFg ra3oBbix cpegax u
W3TOTOBJIEHHBIE U3 KOPPO3UOHHO-CTOMKUX K UF¢ MarepunanoB wimn
3allUILEHHbBIE TOKPHITUEM U3 TAKUX MaTepuasoB.

B sTux Hacocax MOTYT UCTIOIB30BaThCS YIUIOTHEHUS U3
(hTop3aMelIeHHBIX YIIIEBOAOPOAOB U CTIeHANIbHBIE paboune
KHUTKOCTH

CrnenuanbHble CTONOPHBIE U PETYIMPYIOIIUE KITAIIaHBbI.
CrenaiibHO pa3pabOTaHHBIC WK MOATOTOBJICHHBIC CHIIb()OHHBIC
KJ1aIlaHblI, py‘—IHI)Ie NI aBTOMaTU4YCCKHUE, CTOHOpHLIe NIn
pEryIHPYIOIIKE, U3TOTOBJICHHBIC U3 KOPPO3UOHHO-CTOHKUX K UFg
MaTepI/IaJ'IOB WNJIN 3alITUIICHHBIC HOKpI)ITI/IeM N3 TAKUX MaTepI/Ia.]'IOB,
auaMeTpoMm ot 40 MM 1 OoJiee JIUIsl MOHTaXKa B OCHOBHBIX H
BCIIOMOT'aTCIIbHBIX CUCTEMAX YCTaHOBOK aBpO,Z];I/IHaMI/I‘IeCKOFO
oborareHus

Macc-crekTpoMeTpbl/uOHHBIE UCTOYHHUKH 117151 UF6.
CrnenmanpHO pa3pabOTaHHBIE WK MOATOTOBJICHHBIE MacC-

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8401200000

8401200000

8414 10 250 0;
8414 10 810 0;
8414108900

8481 10;
8481 30 910 8;
8481 30990 8;

8481 80

9027 89 000 0



CIIEKTPOMETPBI, CHOCOOHBIE IPOU3BOAUTH IPAMOM 0TOOp Mpob U3
ra3oBbIx oTokoB UFe 1 o0nanaroiue BceMH CleayoIuMu
XapaKTEPUCTUKAMM:

a) CIIOCOOHBIC U3MEPATH MOHBI OT 320 eTUHUIT AaTOMHOM MacChl WU
Oonee u obmagaronIre pa3pemeHueM Jry4iie, yem 1 qomns u3 320;

6) COACPIKAT NOHHBIC HCTOYHUKH, U3TOTOBJICHHBLIC U3 HUKCIIA,
HHUKCJICBO-MCHBIX CIIJIABOB C COACPKAHUEM HHUKEIIA 110 BECY OT 60
IMPOLCHTOB HUJIN OoJee uiu HHUKCJICBO-XPOMOBBIX CIIJIaBOB oo
3aIIUIICHHBIC ITIOKPBITUEM M3 HUX,

B) coziepKaT MOHU3AIMOHHbIE HCTOYHUKHU ¢ OOMOapIMpOBKOI
AJIEKTPOHAMU,

I') COIEPKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJHYIO AJIsi H30TOIHOTO
aHanu3a

25.2.5.12. Cucrems! otaenenusi UFs oT Hecyiiero rasa.
CrnenuanbHO pa3pabOTaHHBIC UM TOATOTOBJIEHHBIE CUCTEMBI JIsI
otneneHust UFs ot HecyIero raza (Bogopo/ia Uil Teius)

[TosicauTenbHbie 3aMeuanusi. CucTeMbl, yKazaHHbIe B yHKTE 2.5.2.5.12, npeaqHa3HayeHsbl 11
cokpartenus coaepkanus UFe B Hecyiiem rasze 10 OAHOM YaCTH HAa MUJUIMOH WJIM MEHEE U MOTYT
coJZiepIKaTh Takoe 000pyIoBaHue, KaK:

a) KpMOT€HHBIE TETMJIO0OMEHHUKH U KpHOCenaparopsl, CliocoOHbIe co3aaBarh Temmneparypy 153 K (-120
°C) niu HUXKE;

0) OJIOKM KPHUOTEHHOTO OXJIAXACHUS, CIOCOOHBIE co3naBarh Temreparypy 153 K (-120 °C) unu Huxe;
B) OJIOKM pa3JesIUTeNbHBIX COMEN WM BUXPEBBIX TpyOok ais otaenenust UFg oT Hecymiero rasa;
r) xononHsle JoByiku UFs, cnoco6nbie koHaeHcupoBarh UFs.

2.5.2.6. CrnenuanbHO pa3pabOTaHHBIC UM TIOATOTOBJIEHHBIE CUCTEMBI,
000pyI0OBaHNE U KOMIIOHEHTHI JUIS UCIIOJIL30BaHUS Ha YCTaHOBKAaX
XUMHUYECKOTO OOMEHa UM HOHOOOMEHHOTO 0OOTaIeHUS:

BBonuble 3ameuanus. HeznauntenbHOe pa3ianuue U30TONOB IPUPOAHOIO ypaHa, 00ETHEHHOTO ypaHa
WIN CHENHaTbHOTO PACUICTIISIONIErOCs MaTepuala o Macce IPUBOJUT K HEOOIBIINM N3MEHEHHUSM B
PaBHOBECHSIX XMMHUECKUX PEaKUi, KOTOPbIE MOTYT UCIIOJIB30BaThCsl B KAYECTBE OCHOBBI JIS
pasieneHns: H30TOIOB. YCIIEIIHO pa3padoTaHo JBa Mpolecca: XKUAKOCTHO-KUIKOCTHBIM XUMUYECKHMA
0oOMEeH U TBEPA0-KUIKOCTHBIN MOHHBIA 00MeH. B mporecce JXuIK0CTHO-KHUIKOCTHOTO XUMHUYECKOTO
oOMeHa B MPOTUBOTOKE MPOUCXOIUT B3aUMOICHCTBHE HECMEITUBAIOIINXCS KUIKUX (a3 (BOAHBIX MU
OpPraHMYECKHUX ), YTO IPUBOAUT K 3G (EeKTy KacKaAupOBaHUS ThICSY CTaAUM pa3aeneHus. Bognas gasza
COCTOUT M3 XJIOpUJa ypaHa B pacTBOPE COJIIHOM KHCIIOTHI; OpraHudeckas ¢pa3za COCTOUT U3 SKCTPAreHTa,
coZiep Kalllero XJIOpUJ ypaHa B OpraHu4eckoM pactBoputese. KOHTakTHbIMH QUIIBTpaMu B
pa3enuTeNbHOM KacKa/ie MOTYT SIBIISITHCS JKUAKOCTHO-KUAKOCTHbIE OOMEHHBIE KOJIOHHBI (TaKkue, KaK
MyJIbCAIIMOHHBIE KOJIOHHBI C CETYaThIMU TAPEJIKAMH) WM KUAKOCTHBIE EHTPU(]YKHbIE KOHTAKTHBIE
¢ubTpel. Ha 060MX KOHIAX pa3enuTeabHOro Kackaja B LeNsx odecreueHus peduirokca Ha Kaxa0M
KOHIIE HEOOXOAMMBI XMMUUYECKHUE NTPEBpAIleHUs (OKUCIEHUE U BOCCTaHOBIeHHE). [T1aBHas 3a1aua



KOHCTPYKIIMH COCTOUT B TOM, YTOOBI HE AOIYCTUTh 3arpsI3HEHUS TEXHOJIOTHYECKUX TOTOKOB
HEKOTOPHIMH HOHAMH METaJUIOB. B CBSI3M C 3THM HCHOIB3YIOTCS TIACTUKOBHIE, TOKPBITHIC IIJIACTHKOM
(BKJIIOUasi mMpUMEHEeHHe (TOPUPOBAHHBIX YITIEBOJOPOJHBIX MOIUMEPOB) U (HJIN) MOKPHITHIE CTEKIIOM
KOJIOHHBI ¥ TPYOOIPOBOABI. B TBepA0-KHIKOCTHOM HOHOOOMEHHOM TIPOIECCE 00OTAIICHNUE JOCTUTACTCS
MOCPECTBOM a/icopOIuu/aecopony ypaHa Ha crieliiaabHOU 04eHb ObICTPOEHCTBYOIEH
MOHOOOMEHHOM cMoJIe Wiu ajgicopoenTe. PacTBop ypaHa B CONISTHON KUCIIOTE U IPYTHe XUMUYECKHE
peareHThl MPOITYCKAIOTCS Yepe3 HUIMHIPHUUECKHEe 000raTUTENIbHbBIE KOJIOHHBI, COIep Kallue
YIUIOTHEHHBIE CJI0U ajicopOenTa. s moaaepKanus HEMPEPbIBHOCTH MPoLiecca He0OX0ANMa CUCTEMA
peduirokca B 1eJsX BHICBOOOKIEHHUS ypaHa U3 aicopOeHTa 00paTHO B KHUAKHI MOTOK C TEM, YTOOBI
MOKHO OBLITO coOpath "mpoayKT" U "XBOCTHI". DTO JOCTUTACTCS ITyTEM HUCIIOJIb30BAHUS TTOIXOSIIINX
XUMHUYECKHX PEareHTOB BOCCTAHOBJICHHS/OKUCIIEHNUS, KOTOPbIE OJTHOCTBIO PEreHEePUPYIOTCS B
pa3feNbHbBIX BHEITHUX METISX U KOTOPHIE MOTYT YaCTHYHO PETCHEPUPOBATHCS B CAMHUX M30TOITHBIX
pa3fenuTeNnbHbIX KooHHAX. [IpucyTcTBre B mporecce ropsuynux KOHIIEHTPUPOBAHHBIX pacTBOPOB
COJISTHOM KHUCJIOTBI TpeOyeT, 4ToObI 000pyI0BaHNE OBLIIO U3TOTOBJIEHO U3 CHEIUATBLHBIX KOPPO3UOHHO-
CTOMKHMX MaTepHaJiOB WM 3alIUIIECHO MOKPHITHEM U3 TAKMX MaTepHalOB.

2.5.2.6.1. XuaKoCTHO-KUIKOCTHbIC OOMEHHBIC KOJIOHHBI (XUMUYCCKUMA 8401200000
oOMeH).
CrieninajabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIC
MIPOTUBOTOYHBIC KHUIKOCTHO-KUIKOCTHBIC OOMEHHBIC KOJIOHHEI,
UMEIOIINE MEXaHUYCCKHUI CUIIOBOW BBOJI IS yPAHOBOTO
o0oTaIeHHsI ¢ UCIIOL30BAHUEM TIPOIIECCa XUMUIECKOTO OOMEHa.
J11s1 KOPPO3HMOHHOM YCTONYMBOCTH K KOHIIEHTPUPOBAHHBIM
pacTBOpaM COJISTHOM KHUCIIOTBI OTH KOJIOHHBI U UX BHYTPEHHUE
KOMIOHEHTHI OOBIYHO M3rOTaBIMBAIOTCS M3 MOAXOMIIINX
IJTACTUKOBBIX MAaTEPHAIIOB (TaKHMX, Kak (PTOPUPOBAHHEIC
YTJIEBOJIOPO/IHBIE MTOIMMEPHI) MK CTEKJIa UITH 3aIUIICHBI
MTOKPBITHEM M3 TAKUX MaTepraioB. KoJOHHBI OOBIYHO
MPOEKTUPYIOTCS Ha BpeMsl MMPOXOKIeHUs B kKackazae 30 ¢ uimu MeHee

2.5.2.6.2.  lleHTpu]yKHBIE )KUKOCTHO-)KUIKOCTHbIE KOHTAKTHBIE (DUIIBTPHI 8401200000
(xuMuyeckuit oOOMeH).
CrnenanbHo pa3paboTaHHbIE WM NOATOTOBJIECHHBIE
HEHTPUQYKHBIE KHUIKOCTHO-KHIKOCTHBIE KOHTAKTHBIE (DUITBTPHI
111 00OTallleHHsl ypaHa ¢ UCIOJIb30BaHUEM MPOIIecca XUMHUECKOTO
oOMeHa. B Takux ¢unbprpax UCHONb3yeTCs BpallleHue JJis
MOJIYYEeHHUS U KUJAKHUX ITIOTOKOB, a 3aTeM LEeHTPOOeKHas Cui1a JIs
paznenenus das. J{mas Koppo3nOHHOM CTOMKOCTH K
KOHLIEHTPUPOBAHHBIM PACTBOPAM COJITHOW KHUCIIOTHI KOHTAKTHBIE
(WIBTPBI U3TOTABIMBAIOTCS U3 COOTBETCTBYIOIHNX TTACTUKOBBIX
MarepuasoB (TaKHuX, Kak (TopupoBaHHbIE YIIEBOAOPOIHBIE
MOJIMMEPHI) MITH 3alTUINAIOTCS TOKPHITHEM M3 HUX MJIH CTEKIIA.
LentpudyxHble KOHTAaKTHbIE PUIBTPEI OOBIYHO MPOEKTUPYIOTCS HA
BpeMs MPOXOXkAeHUS B Kackazne 30 ¢ niam MmeHee

2.5.2.6.3. CucreMsl u 000pyI0BaHUE JUII BOCCTAHOBIICHHS ypaHa
(xuMugeckuit 0OMeH)

25.2.6.3.1. CroeuunanpHO pa3paOOTaHHBIE WU MOATOTOBIECHHBIC TYCHKU 8401 200000
AIIEKTPOXUMHUIECKOTO BOCCTAHOBIICHUS I BOCCTAHOBJIICHUS ypaHa



13 OJJHOTO BaJICHTHOI'O COCTOSIHUS B IPyroe JJis 00OraleHus ypaHa
C UCIOJIB30BAHUEM IIPOLECCA XMMUYECKOTO 0OMeHa. Marepuabl
S4EeK, HAXOAAUIUECA B KOHTAKTE C TEXHOJIOTHYECKUMU
pacTBopamu, JOJKHBI ObITH KOPPO3UOHHO-CTOMKUMHU K
KOHILICHTPUPOBAaHHBIM PACTBOPAM COJITHOM KUCIIOTHI

[TosicautensHOE 3ameuanue. KaroqHblil 0TCeK siueiiKu 10JKEH ObITh CIIPOEKTUPOBAH TAKMM 00pas3oMm,
YTOOBI IPEJOTBPATUTH IOBTOPHOE OKHUCIEHUE YpaHa 0 00JI€€ BBICOKOIO BAJIEGHTHOIO COCTOSHUSA. J{is
yIep:KaHus ypaHa B KaTOJHOM OTCEKe sUeiKa MOXKET UMETh HEIPOHUIAEMYI0 TnadparMeHHY0
MeMOpaHy, U3TOTOBJICHHYIO U3 CHEIHMAIbHOTO KAaTHOHHO-0OMEHHOTO Marepuara.

Katon cocTouT 13 COOTBETCTBYIOIETO TBEPIOTO IPOBOAHUKA, TAKOTO, KaK rpaduT.

2.5.2.6.3.2. CnenuanbHO pa3pabOTaHHBIC WU TOATOTOBICHHBIC CHCTEMBI IS 8401 20 000 O;
mBneuenns U* U3 opranndgeckoro moToka, peryImpoBaHms 8413 70;
KOHIIEHTPAIIUU KUCIOTHI U JIJIS 3aII0JTHEHUS STYSEK 8414 10;
ANIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHUS HA TIPON3BOJICTBEHHOM 8419 89 98

BBIXOAC KaCKaJa

[TosicHuTenpHOE 3aMeyaHe. ITH CXEMbl COCTOAT U3 000PYIOBAaHUS SKCTPAKLIUU PACTBOPUTEIIEM IS
m3aedenns Ut 13 opraHnyueckoro moroka B KHIKHE pacTBOp, 000PYI0BAHNS BHIAPHBAHKS U (HITH)
APYroro 00OpyIOBaHUS VIS TOCTHIKEHHSI PETYIUPOBKH U KOHTPOJISI BOJOPOIHOTO ITOKa3aTelisi  HACOCOB
WJIM APYTHUX YCTPOMCTB MEPEHOCA JJIS 3aII0JHEHUS TYEEK IEKTPOXUMUYECKOTO BOCCTAHOBIICHMUS.
OcHoBHasl 3a/1aua KOHCTPYKLIUU COCTOUT B TOM, YTOOBI M30€XkKaTh 3arpsi3HEHHS [TOTOKA KHJIKOCTH
MOHAaMH HEKOTOPBIX MeTaiyioB. Cie10BaTebHO, T€ YaCTH 000pyI0BaHMS CUCTEMBI, KOTOPBIE HAXOISATCS B
KOHTAKTE C TEXHOJIOTHYECKHM IIOTOKOM, H3TOTOBJICHBI H3 COOTBETCTBYIOLIMX MaTepUaIOB (TaKHUX, KaK
CTEKJIO0, PTOPUPOBAHHBIE YIIIEBOJOPOIHBIE OTUMEDSI, Cyab(aT nonudenuna, cyabpoH noimspupa u
MPONUTAHHBIA CMOJIOH rpaduT) WK 3aIMIIEHBI TOKPBITUEM U3 TAKUX MaTepHasoB.

25.2.6.4. Cucrembl MOATOTOBKH MUTAHUS (XUMUYECKUN OOMEH). 8401 20 000 O
CrnenunanbHO pa3pabOTaHHBIE UM TIOATOTOBJIEHHBIE CUCTEMBI TSI
MPOM3BOACTBA MUTATENBHBIX PACTBOPOB XJIOPHUIA YPaHa BHICOKOM
YUCTOTHI JJII XHMHUECKHX OOMEHHBIX YCTAaHOBOK pa3zciieHUs
M30TOIOB MPUPOAHOTO YpaHa, 00€THEHHOTO YpaHa WK
CTIEMATBHOTO PACHICTIISAIONIETOCs MaTepraa

[TosicuurenbHOE 3amevyanue. CucTeMbl, yKa3aHHbIE B MyHKTE 2.5.2.6.4, coCTOAT U3 000py10BaHUS 171
pacTBOpPEHUsI, SKCTPAKLIUU PACTBOPUTENIEM U (W) HOHOOOMEHHOTO 000pYAOBaHMs Ul OYMCTKH, a
TaKKe TEKTPOTUTHIECKHX sueek Juis BoccTanoinerns U wmm U™ B U'S. B atux cucremax
IIPOU3BOMASATCS PACTBOPHI XJIOPUJA YPaHa, B KOTOPBIX COACPKUTCS JIUIIL HECKOJIBKO YaCTeN Ha MUJLIMOH
METaNINYECKUX BKIIOUEHUH, TAKUX, KaK XpOM, JKeJle30, BaHaAUNW, MOJTUOJEH U IPYTUX JABYXBaJIEHTHBIX
UX KaTMOHOB WJIM KaTHOHOB C 0OJIbIleii BaJICHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepHalIbl /I SJIEMEHTOB
CHCTEMBI, B KOTOpoii o6pabareiaercss Ut BEICOKO# UMCTOTHI, BKITFOYAIOT CTEKIIO, (PTOPUPOBAHHEIE
YIIIEBOAOPOIHBIE TTOJIUMEPBI, IPadUT, MOKPHITHII MOTUBUHUI-CYAb(GATHBIM HIIH MOIUIPHUP-CYTb(HOHHBIM
IIJJACTUKOM W MTPONUTAHHBIM CMOJIOM.

2.5.2.6.5. CucreMsl OKUCIICHHS ypaHa (XUMUYECKHI OOMEH) 8401 20 000 0;
CretnanbHO pa3paOOTaHHBIE WU TIOATOTOBIEHHBIE CUCTEMBI JIJIS 8421 19 700 9;
oxncienns U™ B U my1s Bo3BpareHns B Kackaj pasieieHus 8421 29 000 9:
M30TOIOB MPUPOIAHOTO YpaHa, 00€THEHHOTO YpaHa UK 842199 000 7

CIENHATBHOTO PACHIETIISAIOIIEIOCS MaTepraia B MpoIecce
XUMHUYECKOr0 0OMEHa



[TosicuuTenbHble 3amedanusi. CUCTEMBbI, yKa3aHHbIE B MyHKTE 2.5.2.6.5, MOT'YT BKJIFOYATh TaKUE
AJIEMEHTBHI, KaK:

a) 000opyIOoBaHME JUTSI KOHTAKTHPOBAHUS XJI0pa U KUCIOpoa ¢ BOMHbIME d(daroeHTaMu 13
0060pyI0BaHKs Pa3ieieHns H30TOMOB U SKCTPAaKIHH obpasosasmerocs U™ B o6eHeHHBII
OpPraHUYECKUI MTOTOK, BO3BPAIIAIOIINIICS U3 MPOU3BOJICTBEHHOTO BBIXOA KacKaa;

0) obopynoBaHue, KOTOPOE OTAEISET BOAY OT COISTHOM KHCIIOTBI, YTOOBI BOAA U KOHIICHTPUPOBAHHAS
COJISTHAs! KUCJIOTa MOIVIM Obl OBITH BHOBb BBEJICHBI B IIPOLIECC B HYKHBIX MECTaX.

2.5.2.6.6.  breicTpopearupyromue HOHOOOMEHHBIE CMOJIbI/abCOPOCHTHI 3824 99 150 0;
(MOHHBIN 0OMEH) 3914 00 000 O
CrieunanbHO pa3paOOTaHHbBIE WM TOATOTOBIEHHBIE OBICTPO
pearupyroire HOHOOOMEHHBIC CMOJIBI/a0COPOCHTHI IS
oOoraleHus ypaHa ¢ UCIOJIb30BaHUEM ITPOLlecca HOHHOTO OOMEeHa,
BKJItOYasi IOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYpbI U (MIIN)
MeMOpaHHBIE CTPYKTYPbI, B KOTOPBIX aKTUBHBIE TPYIIIIBI
XUMHYECKOTO 0OMEHA OTPaHWYCHBI IOKPBITHEM Ha MIOBEPXHOCTH
HEaKTHUBHOI MOPHUCTOI BCIIOMOTraTeIbHOU CTPYKTYPBI, U APYTUE
KOMITO3UTHBIE CTPYKTYPBI B JI1000M IpremiieMoi popme, BKItoUast
YaCTHUILIBI BOJOKOH. DTH HOHOOOMEHHBIE CMOITBI/a0COPOCHTHI UMEIOT
nuameTpsl 0,2 MM UK MEHEE U JOJKHBI ObITh XUMUYECKH
CTOWKHMMH I10 OTHOILIEHHIO K PaCTBOpaM KOHIIEHTPHUPOBAHHON
COJISTHOM KHCIIOTHI, @ TAKXKE JIOCTATOYHO MPOYHBI (PU3HUECKH C TEM,
YTOOBI UX CBOICTBA HE YXYIIIAINCh B OOMEHHBIX KOJIOHHAX.
CMmonb1/abcopOeHTh! cCeUaIbHO MpeAHAa3HAYeHB! 1JIs TOTy4YeHUs
KHHETUKH OYeHb OBICTPOTr0 OOMEHA M30TOMOB MPUPOAHOTO ypaHa,
00€THEHHOTO ypaHa WJIH CIEeIHaIbHOTO PaCIIEeTUISIONIETOCs
Marepuana (IIUTeNbHOCTh ToayooMena meHee 10 ¢) u 0b6mamaoT
BO3MOXKHOCTBIO paboTaTh pH Temreparype B auana3zone ot 373 K
(100 °C) mo 473 K (200 °C)

25.2.6.7. VoHooOMeHHBIE KOJOHHBI (MOHHBIN OOMEH). 8421 29 000 9
CrnenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIC
LHWINHAPUYECKHE KOJIOHHBI uameTpoM Oonee 1000 mm s
yAep KaHUs 1 MOICPKaHM 3aII0THEHHBIX CII0EB HOHOOOMEHHBIX
CMO0J1/a0COpOEHTOB /17151 00OTalleHUsI ypaHa ¢ UCIIOJIb30BaHUEM
MOHOOOMEHHOTO TIporiecca. DTH KOJIOHHBI U3TOTABIUBAIOTCS U3
MarepuasoB (TaKHX, Kak TUTAH WK (TOPHUPOBAHHBIE
YIJIEBOIOPO/IHBIE TTOJMMEPHI), CTOMKUX K KOPPO3UH, BBI3bIBAEMOM
pacTBOpaMy KOHIIEHTPUPOBAHHOMN COJISIHOM KUCIOTHI, UITH
3aIUIIAIOTCS TOKPBITHEM M3 TAKHX MaTePHAIIOB M CIIOCOOHBI
pabotats npu Temneparype B quanaszone ot 373 K (100 °C) no 473
K (200 °C) u naBnenuu Boime 0,7 MIla

25.2.6.8. HoHooOMeHHBIE cCTeMBI pediokca (MOHHBIH 0OMEH)

2.5.2.6.8.1. CnenmuanbHO pa3pabOTaHHBIC WU TIOATOTOBICHHBIE CHCTEMBI 8401200000
XMMHUYECKOTO WIIU IEKTPOXHUMUYECKOTO BOCCTAHOBICHHS IS
pereHepaIyy peareHTa (peareHToB) XMMUYEeCKOTO BOCCTAaHOBIICHHS,
UCTOJIB3YEMOT0 B KacKaJax MOHOOOMEHHOT0 00OoTraIieHus ypana



2.5.2.6.8.2. CnemnuanpHo pa3paOOTaHHBIC WU TOATOTOBICHHBIE CUCTEMBI 8401200000
XUMHYECKOTO UJTH ICKTPOXUMUYIECKOTO OKUCIICHUS ISt
pereHepanuu peareHTa (peareHToB) XMMHUECKOTO OKUCIICHHMS,
UCIOJIB3YEMOT0 B KacKaJax MOHOOOMEHHOTO 00OTaIleHus ypaHa

[TosicauTenbHBIE 3aMedyanus. B nmpouecce HOHOOOMEHHOTO 0OOTaIEHUs B KAYECTBE
BOCCTaHABIIMBAIOIETO KATHOHA MOKET HCIIONb30BAThCA, HATIPUMED, TpexBajieHTHbIH TuTan (Ti*), u B
3TOM Cllydae BOCCTaHOBUTEJIbHAS cUcTeMa OyeT Bripabarhiarh Ti™® mocpencTBoM BoccTaHOBIEHUS
Ti™. B npomuecce B KauecTBe OKHCITHTENS MOKET MCIIONb30BAThCA, HATIPUMED, TPEXBAIEHTHOE JKEIE30
(Fe*®), u B 9TOM cItyuae cucTeMa OKHCIeHHus OyaeT BeipadareiBath Fe' mocpenctsom okucienus Fe'?,

25.2.7. CrnenuanbHO pa3pabOTaHHbBIE UM MOATOTOBIEHHBIE CUCTEMBI,
000pyIOBaHNE U KOMIIOHEHTHI JUIS UCIIOJIb30BAaHUS B JIa3ePHBIX
000TaTUTENLHBIX YCTAHOBKAX

BBoanble 3ameuanus. CylecTBYOINE CUCTEMBI /111 000TaTUTEIbHBIX IPOIECCOB C UCIIOIb30BaHUEM
JIa3epoB JIEJIATCS Ha JIBE KaTErOpHUH, T, B KOTOPBIX pabodel cpesoil sIBISIOTCS Mapbl aTOMapHOro ypaHa,
U T€, B KOTOPBIX paboueil cpeoif SBISIOTCS Mapbl ypaHOBOTO COSMHEHHUS, HHOT/Ia CMEIIAHHBIE €IlIe C
OAHUM ra3oM. OOLMMH Ha3BaHUSAMM I TAKUX IPOLIECCOB SBIISIOTCS:

nepBasi KaTeropus - Ja3epHoe pa3/eIeHue U30TOIOB IO METOLy aTOMAPHBIX ApOB (TEXHOJIOTHH
paszzenieHusl aToMapHbIX apoB);

BTOpAst KATETOPHS - MOJICKYJISIPHBIN METOJT JIA3EPHOTO Pa3ICICHHS U30TOIMOB (TEXHOJIOTHUH
MOJIEKYJISIPHOTO pa3/IeleHHsI) U XUMUYECKasl peaKIus, BKIOUas XMMHUECKYIO PEAKIII0 TOCPEACTBOM
M30UpaTeHbHOM 10 U30TOIAaM JIa3epHON aKTUBAIINH.

Cucremsl, 000pyI0BaHNE U KOMIIOHEHTHI JUIsl yCTAaHOBOK JIa3€PHOI0 00OTaIlleH!s BKIIIOYAlOT:

a) YCTpOMCTBA JJIs TTOJIa4H MMApOB METAJUTMYECKOTO ypaHa (1151 n30uparebHON (HOTOMOHUBAIINH ) UITH
yCTPOMCTBA IS IOAa4X TApOB YPAHOBOTO COeTUHEHHUs (JUIs n30MpaTeabHON (pOToANCCOLUAMN WIN
n30uparenbHOro Bo30yKIeHHs (aKTHBALIUN);

0) ycTpoiicTBa 1151 cOopa 000rameHHoro 1 00eTHEHHOTO METAJNTMYECKOTO YpaHa B KadecTBe "mpoaykTa"
1 "XBOCTOB" B IEPBOM KaTeropuu U yCTpoHCTBa il cOopa 00OraleHHOro U 00eIHEHHOTO ypaHa U3
coequHeHu "mpoaykra" 1 "XBOCTOB" BO BTOpPOIl Kareropuu;

B) paboune Ja3epHbIe CUCTEMBI [T H30MPaTeIbHOTO BO30YKICHHS U30TOIOB ypaHa-235;
F) 06opy)1013aHI/Ie JJId TIOATOTOBKU IMUTAHUA U KOHBCPCUHU ITPOAYKTA.

BcnenctBue cioXHOCTH CIEKTPOCKONMH aTOMOB M COEIMHEHUHN ypaHa MOXKET OTpeOoBaThCs
MCIOJIb30BaHME JI000H U3 psiia MMEIOLIUXCS JIa3€PHBIX U ONTUYECKHUX JIa3ePHBIX TEXHOIOTHH.

[TosicauTenbHBIE 3aMeYaHusl. MHOTHE U3 KOMIIOHEHTOB, YKa3aHHBIX B MMyHKTax 2.5.2.7 - 2.5.2.7.13,
BCTYNAIOT B HEMIOCPECTBEHHBI KOHTAKT C TapaMH METAJTMYECKOTO YPaHa MITH C KHUIKOCTHIO, HITH C
TEXHOJIOTHUECKUM razoM, coctosmuM u3 UFe nnu cmecu u3 UFs u qpyrux ra3os. Bee nosepxHocTH,
KOTOpBIE BCTYTAIOT B MPSIMON KOHTAKT ¢ ypaHoM win UFg, MOTHOCTHIO U3rOTOBIIEHBI U3 KOPPO3HOHHO-
CTOMKHUX MaTeprasoB WK 3aIIMIICHbI TOKPBITHEM U3 TaKUX MaTepuasoB. [lyis neneii pa3zaena,
OTHOCSIIETOCS K KOMITOHEHTaM 000pyIOBaHUs JUIsl JTa3€pPHOTO 00OTaleHNs, MaTepUaIIbl, CTONKHE K
KOPpPO3UH, BBI3BIBAEMON TTapaMH WM KHUJIKOCTAMH, COJAEPKALIMMH METAJUTMYECKUH ypaH WM YPaHOBBIE
CTIJIaBBI, BKIIOYAIOT MIOKPBITHIA OKCHIOM HTTPHUS TPadUT U TaHTAJ; MaT€PHAIIbl, CTOMKHE K KOPPO3UH,



BbI3bIBaeMoi UFg, BKITIOUAIOT Me/ib, MEIHBIE CIIJIaBbl HEP>KABEIOILYIO CTallb, ATFOMUHUI, OKCH]T
QJTIOMUHUS aJTIOMUHUEBBIE CIUIABbI, HUKEIb WU CIUIAaBbI, cofepkaiine 60 mporeHToB HUKEIS 10 BECYy U
6osee, U GTOPUPOBAHHBIC YITIEBOJOPOJHBIEC TOTUMEPHI.

2.5.2.7.1. Cucremsl ucapeHusi ypana (TEXHOJIOTHHU Pa3ACIICHHUs] aTOMAapHBIX 8401 20 000 O;
apoB). 8543 70 800 0;
CrnenimanbpHO TTPETHA3HAYCHHBIE WK ITOATOTOBJICHHBIC CUCTEMBbI 8543 90 000 O;
BBIMIAPUBAHUS METAJUIMYECKOTO ypaHa, UCIIOJIb3yeMbIe IS 9013200000

JIa3CPHOTO O6OFaH_I€HI/I$I

[TosicHuTenpHOE 3aMeyaHue. ITU CUCTEMBI MOTYT COIEPKATh 3JIEKTPOHHO-JIy4YEBBIE YLK, KOTOPBIE
pa3paboTaHbl 75 TOCTHKEHHUS ToAaBaeMoi Ha MutieHb MoutHocTH (1 kBT nim Gonee), noctarouHon
U1 00pa3oBaHUs MapOB METAJUIMYECKOTO ypaHa CO CKOPOCThIO, TPEOYyIOIIecs Iisi HOpMaIbHOTO
(YHKIMOHUPOBAHHUS JIA3€PHOTO OOOTAIICHHS.

25.2.7.2. Cucrembl 1 KOMIIOHECHTHI JJIsl OOPAIICHHSI ¢ METAINIMYSCKUM 8401 20 000 0;
ypaHOM B XUAKOH WK TapooOpa3Hoii popme (TexHOIOTHU 8543 70 800 O;
pas3zenieHus: aTOMapHBIX TTAPOB). 8543 90 000 0;
CrnenmanbHO pa3pabOTaHHbBIE WK MOATOTOBICHHBIC CHCTEMBbI 9013200000

00palIeHus C pacIyIaBIeHHBIM YPAaHOM, PaCIUIaBICHHBIMU
YPaHOBBIMHU CIUIaBAaMH WJIM [TAPaMU METAUIMYECKOro ypaHa U X
KOMITOHEHTBI JJIs1 UCIIOIb30BaHMS B JIA3€pPHOM 00OTrallleHUH

[NosicauTensHOE 3ameyanne. CUCTEMBI 00OpaIeHHs ¢ METAUTHIECKIM YPAaHOM B JKUJAKOH hopme MOTyT
COCTOATh U3 TUIVIEH U OXJIAXKAAI0LIEro 000pynoBaHus A1 TUIVIeH. TUrm u Ipyrue KOMIOHEHThI 3TOH
CHCTEMBI, KOTOPbIE BCTYINAIOT B KOHTAKT C PACIUIaBIEHHBIM YPaHOM, PacIlJIaBJICHHBIMU YPaHOBBIMU
CIUIaBaMU WJIM NTapaMH METaJUINYECKOTO ypaHa, U3TOTABINBAIOTCS U3 KOPPO3ZUOHHO-CTOMKUX U
TEPMOCTOMKUX MaTepuasoB WM 3alIUIIEHbl HOKPHITHEM U3 TaKUX Matepuaios. [Ipuemnembie
Marepuaibl BKIOYAIOT TaHTAall, TOKPBITHI OKCUAOM UTTPUs TpaduT, rpaguT, HOKPHITHINH OKCUAAMU
JPYTUX PEAKO3EMETbHBIX 3JIEMEHTOB WM UX CMECSIMU. DKCIIOPTHBIM KOHTPOJIb B OTHOIIEHUH THIJIEH
OCYILECTBIISIETCS B COOTBETCTBUHU CO CIIMCKOM OOOPY/IOBaHUS M MaTepHajIoB JBOMHOIO Ha3HAYEHUS U
COOTBETCTBYIOLINX TEXHOJIOTUH, IPUMEHSEMBIX B SJEPHBIX LENSIX, B OTHOIIEHUU KOTOPBIX
OCYLIECTBIISIETCS DKCIIOPTHBIN KOHTPOJIb.

2.5.2.7.3.  Arperarsl ans coopa "mponykTa" 1 "XBOCTOB" METAIIMUECKOTO 8419 89 98
ypaHa (TEXHOJIOTHH Pa3/IeIeHUs] aTOMapHBIX 1TapoB).
CrnenuanbHO pa3paboTaHHbIE WM TOATOTOBJIEHHBIE arperarsl JUis
coopa "mpoaykra" U "XBOCTOB" METAJUTMYECKOTO ypaHa B KHUIKOU
WM TBepAoH dopme

[TosicauTensHOE 3aMeyanne. KOMIMOHEHTHI JIJ1s1 3TUX arperaroB U3rOTOBJIEHBI U3 MaTepUalioB, CTOUKUX K
HarpeBy W KOPPO3UH, BBI3LIBAEMOM MapaMH METALUTMYECKOTO YpaHa UM JKUJIKOCTHIO, UITH 3alUIICHBI
MOKPBITUEM M3 TUX MATEPUATIOB (TAaKUX, KAK TOKPHITHI OKCHJIOM UTTPHsSI TpapUT UM TaHTAT) U MOTYT
BKJTIOYATh B ce€0s1 TPyOONPOBOIBI, KJIAMAHKI, IITYIEPa, "Keno0a", BBOABI, TEIIIOOOMEHHUKH U
KOJIJIEKTOPHBIE TJIACTUHBI JIsl MATHUTHOTO, AJIEKTPOCTATUYECKOTO U JPYTHMX METO/IOB Pa3/eICHHUS.

2.5.2.7.4.  Koxyxu pazIenuTeabHOro Moays (TEXHOIOTUH pa3AeieHUs 8401200000
aTOMapHBIX TIApOB).
CrnenranbHo pa3paboTaHHBIE WM TOATOTOBIEHHBIE
WIMHAPUYECKAE WU TIPSIMOYTOIBHBIE KaMephI JUIsi TOMETIESHHS B
HUX UCTOYHHKA [1apOB METAJUINYECKOTO ypaHa, HIEKTPOHHO-



JIy4eBOM MYUIKH U KOJUIEKTOPOB "mpoaykra" u "XBocToB"

IlossicHUTENIEHOE 3aMeUaHue. ITH KOXYXH UMCIOT MHOXXECTBO BXOJHBIX OTBepCTI/Iﬁ JUIA IToJavdu
QJICKTPOIIUTAHUSA U BOAbI, OKHA JJIA JIA3CPHBIX ITYYKOB, COCIUHCHUI BAaKYYMHBIX HACOCOB, a TAKXKC IJId
AUArHOCTHUKU U KOHTPOJISI KOHTPOJIbHO-U3MEPUTCIbHBIX HpI/I60p0B. OnHu UMeroT HpI/ICHOCO6HCHI/I${ JIIA

OTKPBITHS U 3aKPBITHUS, YTOOBI 00€CIIeUnTh 00CTYKMBAHNE BHYTPEHHUX KOMIIOHEHTOB.

2.5.2.75.

2.5.2.7.6.

CBepx3BYKOBBIE pACHIMPUTEINIbHBIE COTLIA (TEXHOJIOTUU
MOJIEKYJIIPHOT'O pa3/ieieHus).

CrnennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE CBEPX3BYKOBbBIE
pacipuTenbHble corula A oxuaxaeHus cmeceid UFs u Hecymiero
raza 10 150 K (-123 °C) nnu Huxke u koppo3noHHo-cToiikue Kk UFg

Konnekrops! "nmpoaykra" uinn "XxBocToB" (METO/IBI JIA3€PHOTO
oborarmeHus).

CrnenuanbHO pa3padOTaHHBIE UM TOATOTOBIEHHBIE KOMITOHEHTHI
WM yCTpoicTBa cOopa ypaHoBoro "mpoaykra" u "XBocToB" B
pe3yibTaTe BO3EHCTBUS JIA3EpPHOTO U3JTy4YEHUs

8401200000

8401 20 000 0;
842119 700 9;
8421 29 000 9;
8421 99 000 7

[osicauTenpHOE 3aMeyanne. B 01HOM 13 IPUMEPOB MOJIEKYJISIPHOTO JIA3EPHOTO pa3/ieieHUs H30TOIOB
KOJUIEKTOP MpelHa3HaveH i coopa oboramenHnoro nenradropuna ypana (UFs) B TBepaoit dpopme.
KosekTopsl IpoIyKTa MOTYT COCTOSITh M3 KOJUIEKTOPOB (PMIIBTPYIOMIETO, YAAPHOTO UM IIMKJIOHHOTO

THUIA WK UX COYETAHUS U JOJKHBI OBITh KOPPO3UOHHO-CTOMKMMU K cpeae UFs/UFs.

2.5.2.1.7.

2.5.2.7.8.

2.5.2.7.9.

Kommpeccopsl UFs/Hecytiero ra3a (TeXHOJIOTHHA MOJIEKYISPHOTO
pazneneHust).

CrennanabHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIE KOMITPECCOPHI
st emecert UFs 1 Hecymero rasza i IJIMTENIbHOW SKCIUTyaTali B
cpene UFs. KoOMIOHEHTBI 3TUX KOMIIPECCOPOB, KOTOPHIE BCTYHAOT
B KOHTAKT C H€CYHII/IM ra3oM, U3roTaBJIIMBAKOTCA U3 KOppOSI/IOHHO'
croiikux k UFs MaTepuanoB uim 3aluIatoTCsl TOKPHITUEM U3
TaKUX MaTepUajoB

VYIUTOTHEHMSI BPAIIAIOIIMXCS BAIOB (TEXHOJIOTHH MOJIEKYIISIPHOTO
paszeneHus).

CrnenmanbHO pa3pabOTaHHbBIE WK MOATOTOBICHHBIC YIIJIOTHEHUSI
BpAIAIOININXCS BaJOB, YCTAHOBJICHHBIEC HA CTOPOHE MO/Iauy U Ha
CTOpOHE BBIXO/Ia /ISl YIUIOTHEHUS BaJla, COSTUHSIONIETO POTOP
KOMIIpeccopa ¢ IPUBOIHBIM JIBUTAaTENIEM, C TEM, YTOObI 00eCIEeUUTh
HA/ICKHYIO TePMETH3AIIHIO, TPEIOTBPANIAFONILYIO BBIXO/
TEXHOJIOTHYECKOTO ra3a WM HAaTeKaHUe BO3AyXa WU
VIUTOTHSIIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMITpeccopa,
koTopast 3arnonHeHa cmecbto UFs 1 Hecymero raza

Cuctemsl propupoBaHus (TEXHOIOTUH MOJIEKYJISIPHOTO
pasneneHus).

CrenanbHO pa3paboTaHHBIE WIN TOATOTOBIEHHBIE CUCTEMBI JIJIS
¢ropuposanust UFs (B TBepnom coctosuun) B UFe (ra3)

8414 80 900 0;
8414900000

8484 10 000 9;
8484 90 000 0;
8487909000

8401200000

[TosicauTensHOE 3ameyanue. CucTeMbl, yka3aHHbIE B IMyHKTE 2.5.2.7.9, npenHa3HayeHbl 1715
dropuposanus coopannoro nmopomika UFs B UFs B riensix mocnemytomiero coopa B KOHTEHHEpax



MPOAYKTA WM JUIsl IepeMelleHus B KauecTBe muTaHus B 610ku MLIS s nonoaHuTensHOrO
oboramenwus. [Ipy npruMeHeHUN OAHOTO MOAX0/AA peakuus (TOPUPOBAHUS MOXKET OBITH 3aBEpIICHA B
IpeJieax CUCTEMBbI pa3/IeJIeHHs U30TOIOB, ITIe UAET PEAKIUsI U HEIIOCPEICTBEHHOE U3BIICUCHUE U3
KoJUTeKTOpOB "mponykTa". [lpu mpumenernu qpyroro moaxona nopomok UFs MokeT ObITh U3BJICUEH
(mepemMeliieH) U3 KOJUIEKTOPOB "MpoayKTa" B MOAXOIANTUN peakTop (Hampumep, peakTop ¢
TMICEBIOOKMKEHHBIM CJIOEM KaTalln3aTopa, TeIUKOUJAIBHBIA PEaKTOP UIIH KapoBas OAIIHs) B I[EIAX
¢dbTopupoBanusi. B o0oux cirydasx ucnonb3yercs 000pyaoBaHue AJisi XpaHEHUs U nepeHoca (ropa (1
APYTUX IpUEMIIEMBIX (PTOPUPYIOMINX peareHToB) U 11t coopa u nepeHoca UFe.

2.5.2.7.10. Macc-cnekrpomeTpbl/ucTouHukr nOHOB UFg (MonekynsipHbie 9027890000
METO/IbI).
CrnennanbHO pa3paOOTaHHbIE UM TIOATOTOBIIEHHBIE MaccC-
CIIEKTPOMETPBI, COCOOHBIE IPOU3BOAUTH IPAMOM 0TOOP Mpob U3
ra3oBbIx oTokoB UFe 1 o0nanaroiue BceMu cieayonumMu
XapaKTepUCTUKAMU:

a) CIIOCOOHBIC U3MEPATH MOHBI OT 320 eTUHUIT AaTOMHOM MacChl WJIU
Oonee u obmagaronIye paspenieHreM Jrydie yem 1 gois u3 320;

6) COI[ep)KaT HOHHBIC UCTOYHUKHU, U3TOTOBJICHHBIC U3 HUKEIIA,
HUKEJIEBO-MEIHBIX CILJIABOB C COJEPKAHUEM HHKEJs 10 Becy oT 60
MIPOIICHTOB WJIK OOJIee MIJIM HUKEJIEBO-XPOMOBBIX CILJIABOB JIMOO
3alUIICHHBIC TOKPHITHEM U3 HHUX;

B) coziepKaT MOHHU3AIMOHHBIE HCTOYHUKHU ¢ OOMOapIMpOBKOit
ANEKTPOHAMHU,

T') COZIEPKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJHYIO AJISI H30TOIHOTO
aHanmm3a

25.2.7.11. CucreMsl moga4u/cUCTEMBI OTBOAA "MIpoayKTa" U "XBOCTOB" 8401 200000
(TEXHOJIOTUH MOJICKYJIIPHOTO Pa3/IeiCHUS).
CrennanbHO pa3paOOTaHHBIE WU TIOATOTOBIEHHBIE
TEXHOJIOTHYECKHUE CUCTEMBI UITH 000PYIOBAHHE TSI
000raTUTENbHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3 KOPPO3UOHHO-
croiikux k UFs MarepralioB WM 3alIUILIEHHBIE IOKPBITHEM U3
TaKHX MaTepualioB, BKIIOYAIOIINE:

25.2.7.11.1. Tluraromye aBTOKIABbI, I€YN UIH CUCTEMBI, UCTIOIB3yEeMBbIE TS 8419 89 98
nonaun UFe nist mporiecca o0oramieHus

2.5.2.7.11.2. [ecyOmumMaTopsl (WM XOJOTHBIC JIOBYIIKH ), UCTIONB3YEMBbIC IS 8419 89 98
BhIBesieHHs Harpetoro UFs u3 mporiecca odorarieHus s
MOCJIEYIOIIETO MePEeMEIICHUS

2.5.2.7.11.3. CraHuuu OTBEPKICHUS WITH OKMKCHHS, UCIIOB3yEeMBIC TS 8419 89 98
BeiBesicHHs UFs U3 mpoliecca 000TaIieHus myTeM CKaTus 1
nepeBoa UFs B xkuakyro nian tBepayto Gopmy

2.5.2.7.11.4. Crannuu "npoaykra" Win "XBOCTOB'", HCITOB3yeMBbIE JIJIS 8419 89 98
nepemenieHuss UFs B KOHTEHHEPHI



2.5.2.7.12. Cucrems! otnenennst UFg oT HecyIero raza (TeXHOJIOTUH 8419 89 98
MOJIEKYJISIPHOTO Pa3/IeICHHUs).
CrnenabHO pa3pabOTaHHBIC WK TIOATOTOBICHHBIC CHCTEMBI JIJIS
ornenienust UFes oT Hecyiero rasa

[TosicuurenbHble 3aMedyanust. CUCTEeMBI, yKa3aHHbIE B ITyHKTE 2.5.2.7.12, MOT'YT BKJIIOYATh TaKOe
000py10BaHUE, KaK:

a) KpUOTEHHBIE TEIUIOOOMEHHUKHU WM KpUOCenapaTophl, ClIOCOOHbIE co3aaBarh Temmeparypy 153 K (-
120 °C) unu Huxe;

0) OJ10KM KPHOTEHHOTO OXJIaXKACHUs, CIocOOHBIE co3naBarh Temneparypy 153 K (-120 °C) nnu nuxke;
B) xonozausle noByku UFs, cnocoOnbie BeiMopaxuBarh UFs.
Hecymmm razom MoxeT ObITh @30T, ApTOH WJIU APYTOil ras.

2.5.2.7.13. Jla3epHBIE CHCTEMBI. 8401 20 000 0;
CrnennanpHO pa3pabOTaHHBIE WM TOATOTOBJIECHHBIC JIa3€Phl WA 9013 20 000 O
Ja3epHbIe CHCTEMBI IS pa3ZIeNICHHs H30TOIOB IPUPOIHOTO YpaHa,
00CTHEHHOTO ypaHa WK CIEIHaIbHOTO PaCIICIUISIONICTOCS
Mmarepuaia

[TosicuurensHOe 3ameuanue. [Ipu nazepHoM nponecce 00oramieHus CIOJIb3YIOTCS JIa3ephbl U BaKHbIE
KOMITOHEHTBHI JIa3epOB, BKIIOUEHHBIE B CIUCOK 00OPY/I0BaHUS M MaTepUaJIOB IBOIHOTO HA3HAUCHUS U
COOTBETCTBYIOLIUX TEXHOJIOTUH, IPUMEHSEMBIX B SJEPHBIX LENSIX, B OTHOILIEHUU KOTOPBIX
OCYILECTBIIAETCS SKCIIOPTHBIN KOHTPOIIb. JIazepHas cucreMa 0ObIYHO COCTOUT KaK U3 ONTUYECKHX, TaK U
U3 AJIEKTPOHHBIX KOMIIOHEHTOB JUIsl YIIPABJIEHUS JIA3€PHBIM ITyUKOM (IIy4yKaMu) U 10/1a4y B KaMepy
pazzaenenus n30tonos. JlazepHas cuctema, UCIOb3yeMasl B TEXHOJIOTHSIX Pa3/IeIeHHs] aTOMapHbIX
apoB, OOBIYHO COCTOUT U3 MEPECTPANBAEMOTO Ja3epa Ha KPaCUTENAX, BO30YK/1aeMOTI0 C MOMOIIbIO
Ja3epOB HaKauKM JAPYToro Tuma (Harmpumep, jJazepaMu Ha apax MeIu WM HEKOTOPBIX TBEPIOTEIbHBIX
na3epoB). JIazepHas cucTeMa, UCTOoIb3yeMasi B TEXHOJIOTUSAX MOJIEKYJISIPHOTO Pa3/ieIeHHs], MOKET
COCTOATh M3 J1a3epoB Ha AByokucH yriepoaa (CO2-1a3epoB) WK S3KCUMEPHBIX JIa3€POB, a TAaKkKe
MHOTOXO/IOBBIX ONITUYECKHUX siueeK. Jlazepbl Wi J1a3epHble CUCTEMBI, UCTIOIb3yEMbIE B 00EUX YKa3aHHBIX
TEXHOJIOTHSIX, TPEOYIOT CTA0MIIN3alMU YACTOTHOTO CIIEKTpa JUIsl SKCIUTyaTalluy B TEUCHUE
MIPOAOJKUTENBHBIX [IEPHO/IOB BPEMEHH.

2.5.2.8. CrnenuanbHO pa3pabOTaHHBIC WU TTOJTOTOBJIEHHBIE CUCTEMBI,
000pyI0BaHNE U KOMIIOHEHTHI /IS UCIIOJIb30BaHUS Ha
000TaTUTENFHBIX YCTAHOBKAX C TUTA3MEHHBIM pa3JIeIICHHEM

BronHoe 3amedanwe. [Ipy mpomecce MIa3sMeHHOTO pasieleHus MIa3Ma, COCTOSMAs U3 HOHOB YpaHa,
TIPOXOJIUT Yepe3 HEKTPUUIECKOE MoJle, HACTPOEHHOE Ha YacTOTy HOHHOTO pesoHanca U?®, ¢ Tem, uTo6b
OHHM B MIEPBYIO OYEPE/IH MOMIOIIAIN SHEPTUIO M YBEITMIUBAJICA JUaAMETP UX IITOMOPOOOPA3HBIX OPOUT.
VOHBI ¢ TIPOXO’KIEHHEM TI0 GOIbIIEMy IHAMETPY 3aXBaTHIBAIOTCA IS 00Pa30BaHUs MPOIYKTa,
o6oramennoro U?*®, [Tnasma, KoTopas 06pa3oBaHa IOCPEACTBOM HOHH3AINH YPaHOBOTO Mapa,
CONEPKUTCA B BAKyYMHOMH KaMepe C MATHUTHBIM OJIEM BBICOKOH HATIPSKEHHOCTH, 06Pa30BAHHBIM C
TIOMOIIIBEO CBEPXIIPOBOJIANIEr0 MareuTa. OCHOBHBIE TEXHONOTHYECKHE CHCTEMBI TIPOLIECCA BKITFOUAIOT
CHCTeMY TeHepaIluy YPAaHOBOM MIa3Mbl, Pa3eqUTeNbHBIA MOIYIb CO CBEPXIIPOBOISAIIMM MATHUTOM,
BKJIOUCHHBIM B CITHCOK 060py}10BaHI/I${ H MarcpuajioB HBOﬁHOFO Ha3HAYCHUA U COOTBETCTBYIOIINX
TeXHOHOFHﬁ, OPUMCHACMBIX B AJNCPHBIX HCIIAX, B OTHOIICHUN KOTOPBIX OCYIICCTBIISICTCA 3KCH0pTHLII\/JI
KOHTPOJIb, 1 CHCTEMBI U3BJICUEHHUS MeTaJl1a 1jisi cOopa "mpoaykra" u "XBOCTOB".



2.5.2.8.1. MukKpoOBOJHOBbIE HICTOYHHKH YHEPTUH U AHTCHHBI. 8539 51 900 9;

CriennanbHO pa3pabOTaHHBIC WU TIOATOTOBIICHHBIC 8539 52 000 1,
MHUKPOBOJTHOBBIC HCTOUHUKH SHEPTHUHU ¥ aHTCHHBI IS TEHEPAIIUU 8539 52 000 2;
WA YCKOPEHHS MOHOB M 00JIaatoIIUe CIIeTyOIUMH 8539 52 000 9;
XapaKTePUCTUKAMMU: 8540 71 000 9;
8540 79 000 1,
a) yacrota Beime 30 [T, u 8540 79 000 9:
0) cpemHss BBIXOIHAS MOITHOCTH JJI1 00pa3oBaHus HOHOB Oosee 50 8541 51 0000
<Br 8541590000
8542 31 300 0;
8542 32 300 0;
8542 33 300 0;
8542 39 300 0;
8543 70800 0
2.5.2.8.2. ConeHounsl 1y BO30YK/IEHUS HOHOB. 8504 509500
CrenaiibHO pa3pabOTaHHBIC WK TIOATOTOBICHHBIC COJICHOU/TBI
JUTSL PAJIMOYACTOTHOTO BO30YK/ICHUSI HOHOB B JIMAIIa30HE YaCTOT
6omnee 100 rKir u cnocoOHbIE paboTarh MpU CPeIHEH MOIITHOCTH
oonee 40 kBT
2.5.2.8.3. Cucremsl 11 IPOU3BOACTBA YPAHOBOH TIA3MBI. 8515 80 900 0;
CrnenmanpHO pa3pabOTaHHBIC UM TOATOTOBJIECHHBIC CUCTEMBI TSI 8543100000
MIPOM3BOCTBA YPAHOBOU TIIa3MBI JUIS MCIIOIB30BAaHUS HA 3aBOIAX
TJ1a3MEHHOTO Pa3/IeieHHUS
2.5.2.8.4.  Arperarsl ans coopa "mponykTa" 1 "XBOCTOB" METAJIIMUECKOTO 8419 89 98
ypaHa.
CrennanbHO pa3paOOTaHHbIE WU TIOATOTOBIEHHBIE arperarsl s
coopa "mpoaykra" 1 "XBOCTOB" 11 METAJILTMYECKOTO ypaHa B
TBepao# Gopme. DTu arperarsl Jisi cOOpa U3TOTaBIMBAIOTCS U3
MaTepuaJIoB, CTOWKHX K HArpeBY U KOPPO3WH, BBI3BIBAEMOW MTapaMu
METANTNYECKOTO ypaHa, TaKHUX, KaK rpaduT, TOKPHITHIH OKCHIOM
UTTPHSI, WIM TAHTAJ WU 3aNIUIIAIOTCS TOKPBITHEM U3 TaKUX
MaTepuajoB
2.5.2.8.5. Koxyxu pa3aenuTeabHOro MOMYIIS. 8401 20 000 0

CrnenuanbHO pa3pabOTaHHbIE WIN NOATOTOBJIEHHBIE IS
UCIIOJIb30BAaHMsI HA 000TaTUTENbHBIX YCTAHOBKAX C IJIa3MEHHBIM
pazzeneHueM QUINHAPUYECKUE KaMephl JUIsl IOMEIIEHNs B HUX
HCTOYHUKA YPAaHOBOM IIJIa3MBbl, JHEPIETUYECKOTO COJICHOU 1A
Pagruo4yacToThl M KOJUIEKTOPOB "MpoaykTa’ u "XBOCTOB"

[TosicauTensHOE 3amevyanue. Koxxyxu, ykazaHHble B MyHKTE 2.5.2.8.5, IMEIOT MHOKECTBO BXOJAHBIX
OTBEPCTHI JIsI TO/Ia4u AIIEKTPONUTAHUS, COSTUHEHNH U HY3HOHHBIX HACOCOB, a TAKKE IS
JTUATHOCTHKHU U KOHTPOJISI KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB. OHU UMEIOT TPUCTIOCOOTCHHUS IS
OTKPBITHS U 3aKPBITHSI, YTOOBI 00eCreunTh 00CTYKHBaHHE BHYTPEHHUX KOMIIOHEHTOB, U U3TOTOBIICHBI
W3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MaT€pHaioB, TAKMX, KAK HEPKABEIOIas CTallb.

2.5.2.9. CrnenmanpHO pa3pabOTaHHBIC WU TIOJTOTOBJICHHBIE CUCTEMBI,
OGOPYI[OBaHI/Ie 1 KOMIIOHCHTHI IJIA UCITIOJIB30BaAHHUA HaA YCTaHOBKaX



SJICKTPOMAarHuTHOI'O 060FaH_IeHI/IH

BBoanblie 3ameuanus. [Ipu aeKTpoMarHuTHOM Mpoliecce HOHbI METAINTUYECKOTO YpaHa, MOJIy4YeHHbIE
MOCPEJCTBOM MOHU3AIMH MTUTAIOIETr0 MaTepuaia u3 cojieit (006raa0 UCIs), yckopstoTes U IpOXOasT
Yyepe3 MarHUTHOE T0Jie, KOTOPOE 3aCTaBIsIeT HOHBI PA3IMYHBIX U30TOMOB MTPOXOIUTH 110 PA3INYHBIM
HaITpaBJICHUAM. OCHOBHBIMH KOMIIOHEHTaMU SJICKTPOMAroHuTHOI'O U30TOIMHOI'O CCIiapaTopa SABJIAKOTCA:
MarHuTHOE MOJI€ JUIsl OTKIOHEHUS/pa3ieICH s H30TOIIOB HOHHOT'O ITy4Ka, UICTOYHUK MOHOB C €T0
CHCTEMOH YCKOPCHUA U CUCTCMBI c60pa OTACJICHHBIX MOHOB. BcrniomorareabHbIE CHCTEMBI JJISA 3TOTrO
mpolecca BKIIOYAI0T CUCTEMY CHAOKEHUSI MarHUTHOW SHEPrUe, CUCTEMbI BBICOKOBOJIBTHOTO NMUTAHUS
MCTOYHUKA HOHOB, BAKYYMHYIO CUCTEMY M OOLIMPHBIE CUCTEMBI XUMHUECKOW 00paOOTKH JIJIst
BOCCTaHOBJICHUS MPOIYKTa ¥ OUHMCTKU/pEreHepaly KOMIIOHEHTOB.

25.2.9.1. CroneuunaibHO pa3paOdOTaHHBIE WM ITOATOTOBICHHBIC CUCTEMBI JIJIS 8401200000
MCIIOJIb30BaHUS HA YCTAHOBKAX 3JIEKTPOMArHUTHOTO 00OTaIeHUs

2.5.2.9.2. CneumanpHO pa3paboTaHHOE WM TOATOTOBIEHHOE 000PYI0BaHNE
Y KOMITIOHEHTHI U1 UCIIOJIb30BaHMs Ha YCTAHOBKaX
ANEKTPOMArHUTHOTO OOOTaCHUS

2.5.2.9.2.1. CnenuanbHO pa3pabOoTaHHBIC WU TIOATOTOBICHHBIE JIIS 8401200000
pazziesieHus H30TOMOB IPUPOIHOTO ypaHa, 00eTHEHHOTO YpaHa HITH
CIIEIMAIFHOTO PACHICIUISIONIETOCS MaTepHala JIeKTPOMAarHUTHBIE
ceraparopbl H30TOMOB U 000PYAOBaHHE H KOMIIOHCHTBHI,
BKJTFOYATOIIHIE:

2.5.2.9.2.1.1. CnenmanbHO pa3paboTaHHBIE WU TIOATOTOBICHHBIE OT/IEIbHbIC 8543100000
WJIM MHOTOUYHUCIICHHBIE HCTOYHUKH HOHOB ypaHa, COCTOSIINE W3
MCTOYHUKA ITapa, MOHU3aTOPa U ITy9YKOBOTO YCKOPUTEIIS,
M3TOTOBJICHHBIE U3 COOTBETCTBYIOIINX MaTepUaioB, TAKHX, KaK
rpaduT, HEpIKABEIOIIAs CTAb MM MEIb, U CIIOCOOHBIE
obecreynBaTh OO TOK B Myuke HOHOB 50 MA miu 6osee

2.5.2.9.2.1.2. KonieKkTopsl HOHOB. 8401200000
CrnenmanbHO pa3pabOTaHHbBIE WK MOATOTOBIECHHBIE KOJUIEKTOPHBIE
IUTACTUHBI, UMEIOIINE JBE WK OoJiee IIeNn U nasa, Uit coopa
MTyYKOB MOHOB 00OOTANIEHHOTO U 00CIHEHHOTO ypaHa 1
M3TOTOBJIEHHBIE U3 COOTBETCTBYIOIUX MaTepHuajoB, TAKUX, KaK
rpadUT WM Hep)KaBerolas CTalb

2.5.2.9.2.1.3. BakyyMHbIE KOXKYXH. 8401200000
CrenuanbHo pa3paboTaHHBIE WIN TOATOTOBIEHHBIE BAKYyMHBbIE
KOXKYXH JJIs1 SJIEKTPOMarHUTHBIX CENapaTopoB ypaHa,
M3TOTOBJIEHHBIE U3 COOTBETCTBYIOIMX HEMAarHUTHBIX MaTepUasoB,
TaKHX, KaK HEep>KaBelollas CTallb U MpeIHa3HaueHHbIE I paboThI
npu nasieHusx 0,1 Ila niam Huke

[TosicuurensHOE 3ameuanue. Koxyxu, ykazansble B myHKTe 2.5.2.9.2.1.3, cnenuanbHo npeaHa3HaueHbl
JUIS IOMEILEHHUS! B HUX UCTOYHHUKOB MOHOB, KOJJIEKTOPHBIX IJIACTUH U BOJIOOXJIAXk/1a€MbIX BKJIAbILICH U
UMEIOT MPUCIIOCOOTICHUS ISl COeAUHEHUH (P (Py3UOHHBIX HACOCOB M NMPUCIIOCOOICHUS JUIsl OTKPBITHS U
3aKpPBITHUS B IEJIAX U3BJICUEHHS U 3aMEHBI 3TUX KOMIIOHEHTOB.

2.5.2.9.2.1.4. MarauTtHble IIOJIOCHLIE HAKOHEUHUKH. 850590 2009



CrnenanibHO pa3pabOTaHHBIC WIN TIOATOTOBICHHBIC MATHUTHBIC
MOJIIOCHBIE HAKOHEYHUKH, UMEIOIIHE JUaMeTp Ooee 2 M,
UCTIOJBb3YyEeMBbIE [T 00ECTICUSHHSI TOCTOSTHHOTO MAarHUTHOTO TTOJIS B
ANIEKTPOMArHUTHOM CETapaTrope U30TOIOB U JIIsl IepeHoca
MarHUTHOTO IOJISl MEXKAY PACIIOIOKEHHBIMH PSIOM CeraparopaMmu

2.5.2.9.2.2. BBICOKOBOJIbTHBIE UCTOYHUKU ITUTAHUS. 8504 40 910 O;
CrnenanbHO pa3paboTaHHBIE WM TOATOTOBICHHBIE 8541590000
BBICOKOBOJIBTHBIE MICTOYHHUKH ITUTAHUS JIJI1 HCTOYHHUKOB HOHOB,
00JTaIaroNIe BCEMH CICIYIONIMME XapaKTePHUCTHKAMH:

a) MOTYT pa0doTaTh B HENIPEPHIBHOM PEKUME;
0) BeixoqHoe HanpspkeHue 20000 B nnm Gonee;
B) BBIXOHOM TOK 1 A uiu Oosnee;

r) crabmm3anus HanpspkeHust MeHee 0,01 mporienTta B Teuenue 8

4acoB
2.5.2.9.2.3. HcTOoYHUKHN MUTAHUS DIICKTPOMArHUTOB. 8504 40 910 O;
CrnenmanbHO pa3paboTaHHBIE WK TOATOTOBICHHBIE MOIIHEIE 8541590000

HCTOYHHUKHU NUTAHHA ITIOCTOSHHOI'O TOKA AJIA 9JICKTPOMAIrHuTOB,
O6JIaIlaIOHII/I€ BCEMHU CJICAYIOIIMUMH XaPAKTCPUCTUKAMMU:

a) BBIXOIHOM TOK B HempepbIBHOM pexkume 500 A umu Gornee npu
Hanpspkenun 100 B unu 6onee;

0) crabuin3anus 1o TOKy WK HanpspkeHuto He xyxe 0,01
MIPOLIEHTA B TEYEHHUE § 4acoB

2.6. VYCcTaHOBKH U1 TPOU3BOJACTBA WM KOHLIEHTPUPOBAHUS TSHKEIION
BOJIbI, ICUTEPUS U COEAMHEHUN ACUTEPUS U CIIELIMAIBHO
pa3paboTaHHOE WU MOrOTOBIEHHOE 00OPYI0BAHUE [Tl HUX

BBoanble 3ameuanus. Tsxenyro BoJy MOKHO POU3BOIUTH, UCIIOJNB3Ysl pa3IndHble nporecchl. OHaKo
KOMMEPYECKH BBITOAHBIMHU SIBJISIFOTCS [IBa MPOLECcca: MPOLECC H30TOMHOI0 0OMeHa BOJIbI U
cepoBogopona (mporecc GC) u mpoltecc U30TOMHOr0 0OMeHa ammuaka u Bogopoja. [Iporecc GC
OCHOBaH Ha OOMEHe BOJIOpo/ia U JAeUTeprs MEXy BOJON U CEPOBOJOPOIOM B CUCTEME KOJIOHH, KOTOPbIE
AKCIUTYaTUPYIOTCS C XOJIOMHOM BEPXHEHN CEKIMEN U ropsiueil HUKHEN cekuueil. Boma Teder BHU3 MO
KOJIOHHAM, B TO BPEMsI KaK CEPOBOJOPOIHBIN ra3 UPKYJIUPYET OT IHA K BEPIINHE KOJIOHH. J{is
COJEHCTBHSI CMEIIMBAHUIO I'a3a U BOJIBI UCIIOJIB3YETCS PSJ IBIPUATHIX JIOTKOB. JledTepuii mepemeniaeTcs
B BOJY IPY HU3KUX TEMIIEpaTypax U B CEPOBOAOPOJ IIPU BBICOKUX TemriepaTypax. OboraiieHHble
JefiTepueM ras Ui BoAa yJaJSIOTCs U3 KOJIOHH MEPBOM CTYIEHU Ha CTHIKE TOPAYUX U XOJIOTHBIX
CEKIIHii, U MpoLecc MOBTOPSETCS B KOJIOHHAX cieyromlei ctynenu. Ilpoaykt nocnenneit ¢assl - Boja,
oOorarieHHas neiitepueM 10 30 IpOIEHTOB MO BECy, HAIPABISAETCS B AUCTUUISILIMOHHYIO YCTAHOBKY IS
IIPOM3BOACTBA PEAKTOPHO-YUCTOM TSKENON BOABIL, TO €CTh 99,75 NMpoleHTa 0 BECy OKMCH AEHTEpus.

B npoiiecce oOMeHa Mex Ty aMMHAKOM U BOJIOPOJIOM MOKHO M3BJIEKaTh JEUTEPUil U3 CHHTE3-Ta3a
MMOCPEACTBOM KOHTAKTA C X KUAKUM aMMHAKOM B ITPUCYTCTBHUH KaTajinu3aropa. Cunres-ras I10aac€TCA B
OoOMeHHBIEC KOJIOHHBI M 3aT€M B aMMHAYHBI KOHBEPTEp. BHYTpH KOJIOHH Ta3 MOJAHUMAETCS OT JIHA K
BEpILUHE, B TO BpeMsI KaK KUJIKUHA aMMHUaK T€UET OT BEPIIMHBI KO AHY. [leliTepuil n3BiekaeTcs u3



BOJIOPO/Ia, COZIEPKAILErOCs B CHHTE3-Ta3€e, U KOHLIEHTPUPYETCS B aMMuake. AMMHAK MOCTYyTaeT 3aTeM B
YCTaHOBKY JII KPEKHHTa aMMHaKa CO JTHA KOJIOHHBI, TOT/IA KaK ra3 COOMpPAeTCss B aMMHUAYHOM
KOHBEpTEpEe B BEpXHEH 4acTu KOJOHHBI. Ha mocneayrommx cTyneHsax NporuCcXoauT AalibHenIIee
oboraleHue, U MyTeM OKOHYATEeIIbHOMN TUCTUILISAIUU TPON3BOIUTCS PEAKTOPHO-YHCTAs TSKEIask BOJA.
[Tomaua cuHTE3-Ta3a MOXKET OBITH OOEeceyeHa aMMHUAYHON YCTaHOBKOM, KOTOPasi B CBOIO OUepelb MOXKET
OBITH COOpPYKEHA BMECTE C YCTAHOBKOM JIJIsl POW3BOJICTBA TSIKEIION BOABI ITyTEM U30TOITHOTO 0OMeHa
aMMHaka 1 Bojiopoja. B mpoiiecce aMMuagyHO-BOAOPOAHOTO OOMEHA B Ka4Y€CTBE HCTOYHMKA UCXOAHOTO
JIEUTEepHUsi MOXKET TaKKe MCIOIh30BaThCS 00bIUHAS BOJAa. MHOTHE IPEIMETHI KIIFOYEBOTO 000PYAOBaHUS
JUISL yCTAaHOBOK IO MPOU3BOACTBY TSHKEION BOJBI, HCHOB3YIOMUX nporecc GC uim aMmMuaqyHo-
BOJIOPOJTHOTO OOMEHA, IIUPOKO PACIIPOCTPAHECHBI B HEKOTOPBIX OTPACISAX He(DTEXHMHUSCKOM
MPOMBIIUIEHHOCTH. OCOOEHHO 3TO KacaeTcs HeOOJIBIINX YCTAaHOBOK, HCONb3yomuXx mnpouecc GC.
OpHaKo HEMHOTHE TIPEIMETHI 000pYIOBaHUS SABISAIOTCS cTanaapTHeIMU. [Iponeccst GC n aMmmua4HO-
BOJIOPOJTHOTO 0OMEHa TPeOyroT 00paboTKU OONBIINX KOJIMYECTB BOCILIAMEHSIOIIUXCS, KOPPO3UOHHBIX U
TOKCHYHBIX KHJIKOCTCH IPH MOBHIIIEHHOM JaBieHnU. COOTBETCTBEHHO IIPH pa3pabOTKe CTAHIAPTOB 110
MIPOEKTUPOBAHUIO U HKCIUTyaTallUU JJI1 yCTAHOBOK M 00OPYI0BaHUS, UCIIONIB3YIOLINX 3TH MPOIIECCHI,
yaesieTcs: 00JbII0e BHUMAHKE MOI00pY MarepralioB U UX XapaKTEPUCTHKAM C TEM, YTOObI 00€CTIeYUTh
JUITTEIBHBINA CPOK CITyKOBI IPU COXPaHEHUH BBHICOKOI 0e30MmacHOCTH U HajiexKHOCTH. Onpeenenne
MacITaboB O0yCIIOBIMBACTCS INIABHBIM 00pa30M cOOOpakeHUSIMU YKOHOMHKH B HeoOXoaqumMocTh. Takum
o0Opa3oM, OoJbIIast 4acTh MPEIMETOB 000PYIOBAHUS U3TOTABIUBAETCS B COOTBETCTBUU C TPEOOBAHUSIMU
3aka3zuuka. Cieqyer OTMETHTh, U4TO Kak B nporecce GC, Tak ¥ B POLIECCE aMMHUAUYHO-BOIOPOIHOTO
oOMeHa MmpeAMEThl 000PYIOBaHUS, KOTOPbIE MO OTACILHOCTH HE pa3padoTaHbl UK HE MOATOTOBICHBI
CHEIMAIILHO JIJIS IIPOM3BOJICTBA TSHKEION BOJIBI, MOTYT COOMPAThCS B CUCTEMBI, CIICIIHAIIEHO
pa3paboTaHHbIE WJIM TIOJTOTOBJICHHBIE JJIsl IPOU3BOJCTBA TXKENOM BoAbl. [IprMepamu Takux cuctem,
MIPUMEHSIEMBIX B 000UX MPOIIECCaX, SBISIOTCS CHCTEMA KaTaTMTHIECKOTO KPEKHHTA, UCTIONb3yeMasi B
mpoliecce 0OMeHa aMMHaKa v BOIOPO/ia, ¥ TUCTUIUISIIMOHHBIE CUCTEMBI, UCIIONB3yeMbIE B MPOIIECCE
OKOHYATEJILHOTO KOHIICHTPUPOBAHUS TSHKEIIOW BOJIBI, TOBOJSIIEH €€ 10 YPOBHS PEaKTOPHO-YUCTOM.

2.6.1. YCTaHOBKH ISl IIPOW3BOJICTBA TSHKEIION BOBI, ICUTEPHSI U 8401200000
JNEUTEPUEBBIX COCTUHEHUN

2.6.2. CrenanbHO pa3paboTaHHOE WM MOATOTOBIEHHOE 000pYy/I0BaHHE
TUTSL TIPOM3BOZACTBA TSHKEIIOW BOJBI ITyTEM HMCITOB30BAHUS, TNOO
nporecca 0OMeHa BOJbl U CEPOBOJIOPOAA, INOO Mpoliecca oOMeHa
aMMHaKa ¥ BOJIOpoia

2.6.2.1. Bono-cepoBogoponHbie 00MEHHBIE KOJIOHHBI. 8401200000
CrenanbHO pa3paboTaHHbIE WK TOATOTOBIECHHBIE IS
MIPOU3BOJICTBA TSKEJIOH BOJIBI ITyTEM HCIIOIE30BAHMUS TIpoIiecca
M30TOIMHOTO 0OMEHa BOJIbI M CEPOBOOPOAA OOMEHHBIE KOJIOHHBI
nuametrpoM 1,5 M u Gosee, KOTOpbIE MOTYT IKCILUTyaTHPOBAThHCS MPU
JaBJICHUSIX CBBIIIE WK paBHBIX 2 MIla

2.6.2.2. I"a30myBKM 1 KOMIIPECCOPBI. 8414809000
CrnenuanbHO pa3pabOTaHHbIE WIN NOATOTOBIEHHBIE IS
IIPOM3BOACTBA TSKEION BOJIBI ITyTEM MCIIOIB30BAHUS ITpoLiecca
oOMeHa BOZIbI M CEPOBOAOPO/Ia OAHOCTYIIEHUAThIe MaJIOHAIIOPHBIE
(to ecth 0,2 MIla) ieHTpOOEKHBIE Ta30{yBKH UM KOMITPECCOPHI
IUISL UPKYJISILMNA CEPOBOIOPOJHOIO rasa (To ecTh rasa,
cozepxaniero HoS 6onee 70 mpoueHTOB 10 Becy), UMEIOLIHE
IIPOU3BOJUTEIBHOCTb, IPEBBIIIAIOIIYIO WIIM paBHYO 56 KyO. M/c



2.6.2.3.

2.6.2.4.

2.6.2.5.

2.6.2.6.

2.6.2.7.

2.6.2.8.

IIPH SKCILIyaTalMK ITOJT AaBJICHUEM, IMPEBBIMIAIONIUM HIIA PABHBIM
1,8 MIla Ha BXO/e, 1 CHaOKEHHBIC CaTbHUKAMU, YCTOWIUBBIMH K
Bosaencreuro HoS

AMMHaYHO-BOAOPOIHBIE OOMEHHBIE KOJIOHHBI. 8401200000
CreninanbHO pa3pabOTaHHBIE WITH TIOATOTOBICHHBIC IS

MTPOM3BOJICTBA TSHKEIOW BOABI ITyTEM MCIIOJIB30BaHMSI MpoIecca

oOMeHa aMMHaKa U BOJIOPOJIa aMMHAYHO-BOJIOPOTHBIE OOMEHHEIC

KOJIOHHBI BBICOTOM OoJiee WiIu paBHOM 35 M, tuameTpom oT 1,5 M 110

2,5 M, KOTOPBbIE MOTYT IKCIUTYaTUPOBATHCA MOJ1 IABJICHUEM,

npesbimarouM 15 MIla. 9Tu KOJIOHHBI UMEIOT TAKXeE MO MEHbIIIECH

Mepe OJIHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHUE TOTO K€ TMAMETPA,

YTO ¥ HUIUHAPUYECKAs YacTh, Uepe3 KOTOPYIO MOTYT BCTaBIATHCA

WJTU BBIHUMAThCSl BHYTPEHHUE YaCTH KOJIOHHBI

BHyTpeHHHE 4acTH KOJIOHHBI U CTYIIEHYaThIe HACOCHI. 8401 20 000 0;
CreuunanbHO pa3paOOTaHHbIE WU MOATOTOBICHHBIE BHYTPEHHUE 8413 70
YaCTH KOJIOHHBI U CTYIIEHYaThIe HACOCHI JJIs1 KOJIOHH IS

MIPOU3BOJICTBA TSKEJIOHN BOJIBI ITyTEM MCIIOJIL30BAHUS TIpoIiecca
aMMHaYHO-BOJOPOAHOTO OOMEHa.

BHyTpeHHHE 4acTH KOJIOHHBI BKJIFOYAIOT CIICIUATBHO

pa3paboTaHHBIE KOHTAKTOPBI MEKIY CTYICHSAMH, COJEHCTBYIOIINE

TECHOMY KOHTAKTY T'a3a U JKUIKOCTH.

CryneHuarble HacOChI BKIIIOYAIOT CIEUATBHO pa3padoTaHHbIE

MOTPY’KAEMBbIE B KUIKOCTb HACOCHI JUIsl UPKYIISALMU KHUJIKOTO

aMMHaKa B TIpesieax 00beMa KOHTaKTOPOB, HAXOASIINXCSI BHYTPH

CTyIIEHEU KOJIOHH

YCTaHOBKHM JUIs1 KPEKMHIa aMMHaKa, dKCILTyaTUPYEMBbIE T10]1 8401200000
JaBJICHUEM, TPEBBIIIAIOIINM HITH paBHbIM 3 MIla, criermansHo

pa3paboTaHHbIE UM MTOJATOTOBIEHHBIE I IPOU3BOACTBA TXKEION

BOJIbI ITyTE€M HCIIOJIB30BAHUS MPOIECCa H30TOITHOTO OOMEHa

aMMHMaKa 1 BOIopoJa

NudpakpacHble aHATU3aTOPBI MOTIIOIIEHHUS, CIIOCOOHbBIE 9027 30 000 O
OCYIIECTBIIATH aHATTN3 COOTHOIIEHHUS MEXTy BOJJOPOIOM U

JelTepueM B pealbHOM MaciTabe BpeMeHH, KOra KOHLEHTPaIH

JNEUTEPUs pPaBHBI UM IPEBBIIAIOT 90 MPOLEHTOB O BECY

Karanmutiueckue nedyn 11s iepepadoTKH 000TalleHHOTO 8401 20 000 0;
JeUTEepUEBOTO Ta3a B TSHKENIYIO BOAY, CHEIMAIbHO pa3paboTaHHbIe 8514390000
WJTA TIOATOTOBJICHHBIE ISl TIPOM3BOCTBA TSKEIIONW BOBI Iy TEM

MCIOJIb30BaHUsI MTPOLIECCa U30TOMHOr0 0OMeHa aMMHuaKka

BOZIOpOaA

KoMmruiekTHBIE cHCTEMBI 00OTAILIEHUS TIKEION BOABLI Y KOJIOHHBI 8401 200000
JUISL HUX.

CriernaibHO pa3paboTaHHbIE WIIH TOATOTOBIEHHBIE KOMILICKTHBIE

CHUCTEMBI 00O0TalleHUs TSHKEI0H BOABI M KOJOHHBI IS HUX JJIS

o0oTaIeHHsI TSHKEJION BOBI JI0 KOHIICHTPAIUU JCHTEpHs,

IIPUMEHSAEMOM B PEaKToOpax



[TosicuurensHOe 3ameyanue. CHUCTEMbI, KOTOPbIE OOBIYHO UCHIOIB3YIOT TUCTHILISIIUIO BOJBI JUIS
paszaeneHus TSHKEJIOU U JISTKON BOJIBI, CIICIIHAILHO pa3paboTaHbl WIIH MTOATOTOBJICHBI JJIs TPOU3BOICTBA
TSDKEJIOW BOBI, TPUMEHSIEMOM B peakTopax (0OBIYHO C CoZiep)KaHueM OKcua aeiTepus 99,75 mporenra
10 BECY) U3 MUTAIOLIEH UX TSHKETION BOJbI MEHbBIIIEH KOHIIEHTPAIUH.

2.6.2.9. CrnenmanbHO pa3paboTaHHBIE WM TOATOTOBICHHBIE AMMUAUHBIE 8401200000
CHHTE3UPYIOLINE KOHBEPTEPHI HJIH aMMHAYHbIC CHHTEC3HPYIOLIHE
CEKIIMH JUTS IPOM3BOJICTBA TSXKEIION BOJIBI 10 TEXHOJIOTUU
M30TOIHOTO 0OMEHa aMMHaKa U BOIOPO/a

[TosicuuTensHOE 3ameyanue. KoHBepTepbl WM CEKIUMHU, YKa3aHHbIE B MyHKTE 2.6.2.9, npuHUMaOT
CHUHTE3UPOBAHHBIN T'a3 (a30T U BOAOPOJ) U3 aMMHUAYHO-BOIOPOJHON OOMEHHOMN KOJOHHBI (MJIH KOJIOHH)
BBICOKOTO JIaBJICHUS, & CHHTE3UPOBAHHBI aMMUAaK BO3BPAILIAETCS B TY K€ KOJIOHHY (MJIM KOJIOHHBI).

2.7. YcTaHOBKHY 115 KOHBCPCHUH ypaHa U INTYTOHUA AJI UCITOJIb30BAHU
B IIPOU3BOACTBEC TOIUIMBHBIX 3JICMCHTOB U Pa3gCJICHUN U30TOIIOB
YpaHa u O60py,Z[OBaHI/Ie, CIICuajaIbHO pa3pa60TaHHoe N
IIOATOTOBJICHHOC IJIs 3TOI'O

IlosicaTEIRLHOE 3aMEUaHHE. HpOH?;BOI{CTBO TOILUIMBHBIX 3JICMCHTOB U pa3ICJICHUEC U30TOIIOB YpaHa
OCYILICCTBIIACTCA Ha YCTAHOBKAX, KaK OHH OIIPCACIICHLI B ITYHKTaX 2.4 1 2.5 COOTBETCTBEHHO.

[Tpumeuanmne. OcHOBHbIE KOMIIOHEHTHI 000PYIOBaHUs YCTAHOBOK JIJIs KOHBEPCHH YpaHa U TUTyTOHUS AJIs
WCIIOJIb30BaHUs B MPOM3BO/ICTBE TOIUITMBHBIX AJIEMEHTOB U Pa3IeJICHUN U30TOMOB ypaHa MOJexar
HKCIOPTHOMY KOHTPOIII0. Bece yCcTaHOBKH, CUCTEMBI U CHEIHAIBHO pa3paboTaHHOE WIIH MOITOTOBICHHOE
00opyioBaHHE MOTYT OBITh UCTIOB30BaHBI /7 00paOOTKH, MPOU3BOACTBA HIJIM UCTIONH30BAHUS
CHEIHUAJIBHOTO PACHIEIUISIONIErOCs MaTepuania.

2.7.1. YcTaHOBKH ISl KOHBEPCUHU ypaHa U 000py0BaHKe, CIIEUAIbHO
pa3paboTaHHOE WM OATOTOBICHHOE TS TOTO

BBonHble 3aMeuanus. B ycraHOBKax M cUCTeMax Il KOHBEPCHH ypaHa MOXKET OCYIIECTBIATHCA OHO
WJIU HECKOJIBKO TIPEBPALLEHUN U3 OJHOIO XUMUYECKOTO COCIMHEHU ypaHa B Ipyroe, BKIroJas
KOHBEPCHIO KOHIIEHTPaToB ypanoBoii pyasl B UO3, kouBepcuto UO3 B UO2, KOHBEPCHUIO OKHCIIOB ypaHa B
UF4, UFs miu UCL4, xonBepcuto UF4 B UFs, kouBepcuto UFs B UF4, konBepcuto UF4 B MeTannueckuit
ypaH u KoHBepcHio propunoB ypaHa B UO2. MHorue kiroueBble KOMIIOHEHTBI 000pYAOBaHUs yCTAHOBOK
U1 KOHBEPCUH YpaHa XapaKTePHBbI I HEKOTOPBIX CEKTOPOB XUMHUECKON 00padarhiBaroLie
npoMblluIeHHOCcTH. Hanpumep, Buabsl 000py0BaHus, UCIOIb3YEMOTO B 3TUX MPOIIECCAX, MOTYT
BKJIKOYATH I1€4M, KApyCEJbHBIE [1€YH, PEAKTOPBI € IICEBIO0KUKEHHBIM CIIOEM KaTaJIu3aTopa, ;KapOBbIE
peaKkTopHbIE OalllHU, )KUIKOCTHBIE LIEHTPUPYTH, TUCTHIIISIIMOHHBIE KOJIOHHBI U KUKOCTHO-
KHJIKOCTHBIE SKCTPAKI[MOHHBIE KOJIOHHBI. JlalieKko He BCe KOMIIOHEHThI 000pYy/10BaHUS UMEIOTCS B
"roroBoM BHjI€", OOJIBITMHCTBO U3 HUX JIOJDKHBI OBITH TTOJITOTOBIICHBI COTYIACHO TPEOOBAHUSAM U
crienn(pUKaIMsIM 3aKa3uuKka. B HEKOTOPBIX citydasx TpeOyeTcs yUYUThIBaTh CHelUaIbHbIe IPOEKTHBIE U
KOHCTPYKTOPCKHE 0COOEHHOCTH ISl 3aIIUThI OT arpeCCUBHBIX CBOMCTB HEKOTOPBIX M3 00pabaThIBaeMBbIX
xumuueckux BeniectB (HF, F2, CIFs u ¢propumast ypana), a Takke BOIPOCHI SAEPHON KPUTUYHOCTH. Bo
BCEX Ipolleccax KOHBEPCUH YpaHa KOMIIOHEHTBI 000pYA0BaHUs, KOTOPbIE OTAENIBHO CIIelUaIbHO HE
pa3paboTaHbl MM HE TIOATOTOBJIEHBI JIsI KOHBEPCUHU YpaHa, MOTYT ObITh OObEAMHEHBI B CHCTEMBI,
KOTOpBbIE CIIeHaIbHO pa3padoTaHbl UM MOATOTOBIIEHBI JUISl UCIIOJIb30BAaHUS B LEJIIX KOHBEPCHH YpaHa.

2.7.1.1. CrieninaibHO pa3pabOTaHHBIC HITH TIOATOTOBIICHHBIC CUCTEMBI JIJIS 8419899890
KOHBEPCUU KOHLIEHTPATOB ypaHoBoi pyzsl B UO3



IToscaurenpHOE 3amedanne. KoHBepcus KOHLIEHTPATOB ypaHoBOU pyzbl B UO3 MOKET OCYILECTBIATHCS
CHauaja MOoCPEICTBOM PACTBOPEHUS PYAbI B a30THOM KUCIIOTE U HKCTPAKIIMK OYMILEHHOIO TeKcaruapara
YPaHWIJUHUTpPATA C IOMOILBIO TAKOTO PacTBOPUTENS, Kak TpuOyTuindocdar. 3arem rekcaruapar
ypanmiguHATpara npeodpazyercs B UO3 1160 mocpeicTBOM KOHIIGHTPUPOBAHUS U JICHUTPALIUH, THOO
MIOCPEICTBOM HEUTPAIU3ALMK ra3000pa3HbIM AMMHUAKOM JUIsl [TOJyYeHUs AUypaHaTa aMMOHHUS €
nociuenyromei GuiabTpanuei, Cymkon 1 KaJbIIHHUPOBAHHEM.

2.7.1.2. CrnenanbHO pa3paboTaHHBIE WK TOATOTOBICHHBIE CUCTEMBI JIJIS 8419899890
koHuBepcuu UO3 B UFs

[TosicuutensHoe 3ameyanue. Kousepcust UO3 B UFs MOXKET OCYIIIECTBISATHCS HEMOCPEACTBEHHO
¢dbropupoBanuem. /st nmporecca TpedyeTcss UCTOYHHUK ra3000pa3Horo (Gropa wim TpexPToprcToro
xJiopa.

2.7.1.3. CrnenmanbHO pa3pabOTaHHbBIE WM MOATOTOBICHHBIC CUCTEMBI TSI 8419899890
kouBepcun UO3 B UO2

[Nosicautensuoe 3amevyanue. Kouepcus UO3 B UO2 MOXKET OCYIIECTBISATHCS MTOCPEICTBOM
BoccTaHoBneHus: UO3 ra3000pa3HbIM KPEKUHT-aMMUAKOM WJIH BOJOPOIOM.

2.7.1.4. CrnenmanpHO pa3padOTaHHBIC WM TOATOTOBIEHHBIC CHCTEMBI TSI 8419899890
koHBepcuu UO2 B UF4

[Tosicaurensuoe 3ameuyanue. Kousepcus UO2 B UF4 moxeT ocyiecTBisThes nocpeactsoM peakun UO2
¢ razoo0pasubiM proprcteiM BomopoaoM (HF) mpu Temmneparypax 573 - 773 K (300 - 500 °C).

2.7.1.5. CrennanbHO pa3paOOTaHHbIE WU TIOATOTOBIEHHBIE CUCTEMBI IS 8419899890
koHBepcuu UF4 B UFs

[TosicaurensHoe 3ameuanue. Kousepensa UF4 B UFg MOkKeT 0CyIIEeCTBIATHCA TOCPEACTBOM
HK30TEPMUYECKOM peakiu ¢ GTopoM B peakTopHoi OamrHe. UFg KOHIECHCHPYETCs U3 TOPAUYMX JICTYUUX
ra30B IMOCPEJICTBOM ITPOITYCKaHUS TIOTOKA ra3a Yepe3 XOJIOIHYIO JIOBYIIKY, OXJIaxaeHHy o 10 263 K (-10
°C). nsa npornecca TpeGyeTcst HCTOUHUK T'a3000pa3Horo (ropa.

2.7.1.6. CretnanbHO pa3paOOTaHHbIE WU TIOATOTOBIEHHBIE CUCTEMBI IS 8419899890
koHBepcuu UF4 B MeTanmnmueckuid ypan

[TosscuutensHoe 3ameuanue. Kousepenst UF4 B MeTaimmnueckuii ypaH OCylIECTBIISIETCS MOCPEICTBOM €0
BOCCTAHOBJICHHsI MarHUEeM (KpYITHbIE TApTHH) WU KaJblieM (Majble mapTun). Peakuus
OCYILIECTBIIIETCS IPU TEMIIEpaTypax Bblllle TOUKHU IuaBieHus ypatna (1403 K (1130 °C).

2.7.1.7. CrnenmanbHO pa3pabOTaHHBIC WM TIOATOTOBICHHBIE CUCTEMBI IS 8419899890
xouBepcun UFs B UO2

[osicautensHoe 3ameuanne. Kousepcust UFs B UO2 MoXeT 0CyIeCTBIATHCS MOCPEICTBOM OJHOTO U3
Tpex npoueccoB. B nepsom nponecce UFg BoccTanaBnuBaercs u ruapoiusyercs B UO2 ¢
MCIOJIb30BaHHEM BoJIoposia U napa. Bo Bropom npouecce UFg ruiponusyercs paCTBOPEHUEM B BOJIE,
IUTSL OCX/ICHUS TypaHaTa aMMOHHS JO0aBIsIETCsl aMMHaK, a AnypaHar BocctaHaBimBaetrcs B UO2
Bonoponiom mipu Temreparype 1093 K (820 °C). ITpu tpethem npouecce razoodpazusie UFs, CO2 u NH3
CMEIINBAIOTCS B BOZIE, OCAKIAs ypaHIIKapOOHAT aMMOHHS. YpaHHIKapOOHAT aMMOHUS CMEIITMBAETCS C
apoM M BOAOpoAoM npu Temneparypax 773 - 873 K (500 - 600 °C) s npoussoncrea UOz.

Kongepcus UFs B UO2 yacTo ocy1iecTBiaseTcsl Ha IEPBOM CTYNIEHU YCTAHOBKH 110 U3TOTOBJICHUIO



TOIlJIHUBA.

2.7.1.8. CrnenmanpHO pa3pabOTaHHBIC WM TIOATOTOBJIEHHBIC CHCTEMBI TSI 8419899890
koHBepcuu UFs B UF4

[TosscuurensHoe 3ameuanue. Kousepeust UFs B UF4 MOXeT 0CyIIECTBIATHCS MOCPEACTBOM
BOCCTAHOBJICHUSI BOJIOPOJOM.

2.7.1.9. CrnenmanpHO pa3pabOTaHHBIC WM TIOATOTOBIEHHBIC CHCTEMBI TSI 8419899890
kouBepcuu UO2 B UCly

[MosicantensHoe 3ameuanne. Konsepcust UO2 B UCls MOXKeET OCYIIECTBIATHCS OCPEACTBOM OJHOTO U3
nByX mporeccoB. B mepBom nporiecce UO2 B3aumonericTByeT ¢ Terpaxiiopuaom yrieposa (CCls) mpu
temreparype npubnauzurensHo 673 K (400 °C). Bo Bropom nporiecce UO2 B3auMoelCcTByeT Npu
temmeparype npubnusurenasHo 973 K (700 °C) B npucyTCTBUM CaXXH, MOHOKCHJIA YIIIEPO/a U XJI0pa AJis
npousBozacTBa UCls.

2.7.2. YcTaHOBKH JUTSI KOHBEPCHUH TUTYTOHHS U 000pYIOBaHHE, 8419899890
CIICIHMAIBHO pa3paboTaHHOE WK MOATOTOBICHHOE /IS 3TOTO

BBoanble 3aMeuanus. B ycTaHOBKax U cuctemMax Jjisi KOHBEPCUH ILUTYTOHUS MOXKET OCYIIECTBISTHCS
OJIHO WJIM HECKOJIBKO MPEBPAILLECHHUH TTYTOHUS U3 OTHOTO XMMUYECKOTO COEIMHEHUS B IPYTO€, BKIKOYAs
KOHBepcHIo HuTpara miytonus B PuOz2, koueepcuto PuO2 B PuF4, konBepcuto PuF4 B MeTamnmueckuii
TUTYTOHUNA. YCTaHOBKH JUISI KOHBEPCHH TUTYTOHUSI OOBIYHO aCCOIMHUPYIOTCS ¢ YCTPOUCTBAMH 10
BBIJICJICHUIO TUTYTOHUS, HO JTOJIKHBI TAKXKE aCCOLUUPOBATHCS U C YCTPOMCTBAMU IO MPOU3BOACTBY

Ty TOHUEBOTO TOITMBA. MHOTHE KITFOUeBbIe KOMITOHEHTHI 000PY/I0BaHUsI YCTAHOBOK JIJIsS1 KOHBEPCUH
TUTYTOHUSI XapaKTePHBI Il HEKOTOPBIX CEKTOPOB XMMHUECKOH 00padaThIBaroIiei MPOMBIIIIICHHOCTH.
Hampumep, Buabsl 000pyI0BaHUsl, UCTIONB3YEMOTO B 3TUX MPOIleccax, MOTYT BKIIFOUATh TIEUH,
KapyceibHbIe TIEUH, PEaKTOPHI C MCEBI00KIKEHHBIM CIIOEM, IJIAMEHHbBIE PEaKTOPHbIE OallTHH,
KUJKOCTHBIC IEHTPUDYTH, TUCTUIUISIIMOHHBIE KOJIOHHBI U KUJAKOCTHO-KUIKOCTHBIC SKCTPAKIIHOHHBIE
KOJIOHHBI, a TaK)Ke TOpSYNe KaMephl, IepyaTouyHbie OOKCHl 1 MAHUIYISATOPHIL. Janeko He Bce
KOMIIOHEHTHI UMEIOTCS B "'TOTOBOM BHIE", OOJBIITMHCTBO M3 HUX JIOJKHBI OBITH MTOATOTOBJICHBI COTJIACHO
TpeboBaHUsAM U crienudukanusM 3akazyrka. Ocodoe BHUMaHHE NMPU MPOEKTUPOBAHUH CIIEAYET YICIITh
CHeIMaJIbHBIM BOTIPOCAM PAUAIIMOHHON U TOKCUYHOM 0€3011aCHOCTH, a TaK)Ke BOMIPOCAM, CBSI3aHHBIM C
KPUTHYHOCTBIO. B HEKOTOPBIX ciiydasx TpeOyeTcsl yIYUThIBaTh CliellhajibHble IPOEKTHBIE U
KOHCTPYKTOPCKHE OCOOCHHOCTH JIsl 3aIIUThI OT arpECCUBHBIX CBOMCTB HEKOTOPHIX M3 00pabaThiBaeMbIX
XUMHUYecKuX BemiecTs (Hampumep, HF). Bo Bcex mpolieccax KOHBEpCHH MTYTOHHSI KOMITOHEHTBI
000pyIOBaHMsI, KOTOPBIE CIIEIIUAIBHO HE pa3paOOTaHbl UM HE TIOJTOTOBIICHBI /71 KOHBEPCHH TUTYTOHHSI,
MOTYT OBITh OOBEIMHEHBI B CUCTEMBI, KOTOPBIE CIIEIIUATBHO Pa3padOTaHbl UITH MOATOTOBIEHBI TS
WCTIOTH30BAHUS B IIEJISIX KOHBEPCUHU LTy TOHUS.

2.7.2.1. CrieninaibHO pa3pabOTaHHBIC HITH TIOATOTOBIICHHBIC CUCTEMBI JIJIS 8419899890
KOHBEPCHUU HUTpATa MIyTOHUS B OKCHUJI

ITosicuurensHOE 3amedanne. OCHOBHBIE ONI€palVM, BXOAAIIUE B 3TOT MIPOLIECC: XPAHEHUE U
KOPPEKTHUPOBKA HCXOAHOIO TEXHOJIOTUYECKOTO Marepuaia, OCaKICHNUE U Pa3eIeHre TBEPAOUN U JKHUIKON
¢a3bl, npoKalMBaHKe, OOpaIleHue ¢ MPOTYKTOM, BEHTUIIALMS, OOpallleHHne ¢ OTXOJaMH U YIIpaBJIeHHUE
npoueccoM. CucTeMbl, TPUMEHSIEMbIE B IIPOLIECCE, SIBISIOTCS ClIEHUaIbHO IPUCIIOCOOTEHHBIMU TAKUM
00pa3oMm, 4ToObl N30eKaTh KPUTUYHOCTH U PaIUAlMOHHBIX AP(PEKTOB, a TAKKE CBECTH K MUHUMYMY
OIIACHOCTH, CBS3aHHbIE C TOKCUYHOCTHI0. Ha OONBIIMHCTBE YCTaHOBOK IO NMEepepadoTKe ITOT MPOIIece
BKJIIOYAE€T KOHBEPCUIO HUTPATA IUTyTOHUS B JUOKCU] IUTyTOHUS. B Ipyrux ciydasx npoueccsl MOryT



BKJIFOYaTh OCAXKJICHUE OKCaJiaTa ILIYTOHHUA UK IIEPOKCHUAA IIITYyTOHUS.

2.7.2.2. CrnenmanpHO pa3pabOTaHHBIC WM TIOATOTOBJIEHHBIC CHCTEMBI TSI 8419899890
MIPOU3BOACTBA METATMYECKOTO TUTYTOHUS

[TosicauTenbHOE 3aMeyaHne. ITOT MPOLECC OOBIYHO BKIIOYACT (PTOPUPOBAHHUE AMOKCH/IA TUTyTOHUS,
Yale BCEro ¢ MPUMEHEHHEM BbICOKOAKTUBHOIO (PTOPUCTOrO BOJOPOAA, C LIENbIO MOMyUeHUs (pTopuia
IUTYTOHHUSI, KOTOPBIM BIIOCJIEICTBUU BOCCTAHABIMBAETCS C IOMOUIbI0 METAINIMYECKOTO KaJIbLIMsI BBICOKOI
YHUCTOTHI JI0 MOIY4YEHHUS METAININYECKOrO IUTyTOHUS U GTOpHJIA Kalblus B BUje nuiaka. OCHOBHbIE
OIepalny, BXOIAIINE B 3TOT Iporiecc: GToprupoBaHue (Hampumep, ¢ IpUMEHEHHEM 000py0BaHMs,
COIeprKalllero 01aropoiHble METaJUIbl WM 3aLIUIEHHOTO TOKPHITUEM U3 HUX), BOCCTAHOBJIICHHE
MeTauia (HarpuMep, ¢ IPUMEHEHUEM KepaMUYECKUX TUIJIEH ), BOCCTAaHOBJICHHE IIIJIaKa, OOpaIeHne C
IIPOYKTOM, BEHTUJISILMSL, OOpallleHne ¢ OTX0aMH U yIipaBiieHHe mporeccoM. CUCTeMbl, IPUMEHSIEMbIC B
IIpoLEecce, SIBISIOTCS CIIEUAIbHO IPUCIIOCOOIEHHBIMU TaKUM 00pa30M, 4TOObI U30ekKaTh KpUTUYHOCTH
U paJMalMOHHBIX 3()(HEKTOB, a TAKKE CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHI0. B
JPYTUX CIIydasix MpOoLECChl MOTYT BKIIIOYaTh (PTOPMPOBAHUE OKcaJlaTa Iy TOHUS UM IEPOKCHIa
IUTYyTOHMSI, 32 KOTOPBIM CJIelyeT BOCCTAHOBJIEHUE MeTalla.

2.8. TCXHOHOFI/II/I, CBA3AHHBIC CO BCCMH BKIIIOUCHHBIMU B Pa3JiCiI 2
HACTOAMICTO CIIMCKA IMPECAMCTAaMU

2.9. [TporpamMmMHOe oOecrieueHune, CBSI3aHHOE CO BCEMH BKJIFOUCHHBIMU B
paszen 2 HaCTOSIIEro CIUCKa MpeaMeTaMu

<*> CM. mpUMeyYaHusl K HaCTOSILEMY CITHCKY.

IIpumeuanus:

1. ITpyHaAJIe)KHOCTH KOHKPETHOTO TOBApPA MJIM TEXHOJIOTHH K TOBapaM U TEXHOJIOT UM, TMOAJIEKAITUM
SKCIOPTHOMY KOHTPOJIIO, ONPEIETAETCS COOTBETCTBUEM TEXHUUYECKUX XApAKTEPUCTHUK HTOTO TOBApa WIIH
ATOM TEXHOJIOTMH TEXHHUYECKOMY OIHMCAHUIO, MpUBeACHHOMY B Tpade "HaumeHoBaHme" HacTOAIIETO
cnucka. Koxael enqunoit ToBapHOM HOMEHKIIATYphl BHEIIHEIKOHOMMYECKON JAESITENBHOCTH EBpasuiickoro
sxoHomuueckoro corosa (kox TH B3] EADC), npuBeneHHbIe B HACTOSIIEM CIUCKE, HOCAT CIPABOUHBIH
Xapakrtep.

2. Ilepenada mporpaMMHOT0 o0ecrieueHusl, CleluagbHO pa3pad0TaHHOTO WIIH MOATOTOBIEHHOTO JIIs
pa3paboTKu, MPOU3BOJCTBA MM HMCIOIb30BAHUS JHOOOr0 MpeaMeTa B HACTOAIIEM CIIMCKE, B TaKOW XKe
CTENEHU MOJJICKUT SKCIOPTHOMY KOHTPOJIIO, KaK M caM 3TOT MpeAMeT. i mepenaun mporpaMMHOIO
obecrieueHnst MPUMEHSIOTCS TAKHE YK€ TIPUHITUIIBI, KaK U JJIS Iepeaadu TEXHOIOTHH.

3. TepMUHBI, NCIIOJIB3yEMBIE B HACTOSALIEM CIIMCKE, O3HAYAIOT CIICAYIOLIEE:

"B 0OIIECTBEHHOM JOCTOSHUU" - TEXHOJOTHUSA WM MPOrpaMMHOE oOecledeHne, Mpe1oCcTaBasieMble
0e3 orpaHWYeHH Ha WX JajbHeilllee pacrnpocTpaHeHHE (OTpaHUYEHHUs, CBSI3aHHbIE C ABTOPCKUMU
IpaBaMH, HE HCKIIOYAIOT TEXHOJOTHIO MM MPOrpaMMHOE OOECIedYeHHEe M3 paspsiia HaxOIAIIUXCs B
OOIIECTBEHHOM JIOCTOSIHUH);

"npyrue aneMeHThl" - BCE AIEMEHTHI, 32 UCKIIIOUEHNEM BOJOPO/a, YPaHa U IUTyTOHUS;



"ucnonp30BaHUE" - AKCIUTyaTalus, YCTaHOBKa (BKJIIOYash YCTAaHOBKY Ha IUIOLIAJIKE), TEXHUYECKOE
oOciry>xuBaHue (TIPOBEPKa), TEKYIIUNH PEMOHT, KaMTAIbHBIA PEMOHT WJIM MOACPHHU3ALINS;

"MUKponporpamma' - ocieJ0oBaTeIbHOCTb IEMEHTAPHBIX KOMaH, XPaHALIMXCS HAa CHENUaIbHOM
3allOMUHAIOIIEM YCTPONCTBE, UCIIOHEHUE KOTOPBIX HHULIMUPYETCS 3ally CKarOLIe KOMAaHI0M, BBEICHHON
B PETUCTP KOMAHJ;

"mporpamma" - MOCJEIOBAaTEILHOCTh KOMAH]I ISl OCYIIECTBJICHHS Ipoliecca, MPe/ICTaBlICHHAs B
Tako (opme, YTO OHa MOXKET OBITh BBIOJHEHA JIICKTPOHHBIM KOMITBIOTEPOM WM MOXET OBITh
IpeBpalieHa B Takyto Gopmy;

"mporpaMMHoOe obecrieueHue" - Habop U3 OJHON MM HECKOJBKHUX MPOTrPaMM HIIM MUKPOIPOrpamm,
CHEIHUAIBbHO pa3paOOTaHHBIX WM MOATOTOBICHHBIX AJI Pa3paOOTKH, MPOU3BOACTBA WIIM UCIIOIb30BAHUS
JM000T0 MpeAMeTa, BKIIOUYEHHOTO B HACTOSIIMKA CMHCOK, 3aMKCUPOBAHHBIX HAa KaKOM-TTHOO OCS3aeMOM
HOCHTEJIE;

"IIpOoM3BOACTBO" - BCE TIPOU3BOJACTBEHHBIE JTalbl, TaKHe, KAaK COOPY)KEHUE, TEXHOJIOTUs
IIPOM3BOACTBA, U3TOTOBJIEHNE, HHTEIPUPOBAHUE, MOHTaX (COOpKa), KOHTPOJIb, UCIIBITAHUS, MEPOIIPUITHS
110 00eCIeYeHHIO Ka4eCTBa;

"pa3paboTka" - BCe CTaaAMW 0 TMPOU3BOJICTBA, TaKWe, KaK IPOCKTUPOBAHHE, MPOEKTHBIC
UCCJICIOBAHMS, aHAJIM3 IPOEKTHBIX BAapPHAHTOB, BBIPAOOTKA KOHLEMIMH INPOSKTHPOBaHMSA, COOpKa H
HCIIBITAHUC IIPOTOTHUIIOB (OHI)ITHBIX 06pa311013), CXEMbI OIIBITHOI'O IPOU3BOACTBA, TCXHHUYCCKAA
JOKYMEHTAIHsI, IPOLIECC pean3allii NPOCKTHBIX JaHHBIX B HM3JENHE, CTPYKTYPHOE MPOSKTHPOBAHME,
KOMIIJICKCHOC MMPOCKTUPOBAHNUEC, KOMIIOHOBOYHAs CXEMa,

""TeXHUYeCKasi MOMOIb" - 00yueHue, MEPOIIPUATHS M0 MOBBILIEHUIO KBATU(DUKAIINH, TPAKTUYECKas
MIOJIrOTOBKA KaJpOB, IpeJoCTaBleHue padodyeil nHpopMaluy, KOHCYIbTaTUBHbIE YCIyru. Takas moMoIb
MOXET BKJIIOUaTh B ceOs mepenauy "TeXHUYECKUX JaHHBIX";

"TeXHUYECKHUE JaHHbIE" - YepTeXH MIM MX KOINHUH, CXEMbl, JuarpamMMbl, MOJENIH, (OPMYIIH,
TEXHUYECKHE NMPOEKThl U CHEelM(UKALMKU, CIIPaBOYHBIE MaTepHajibl, PyKOBOJACTBA U HMHCTPYKIHMU. DTH
JaHHBIE MOTYT OBITh IIPECTABIIEHBI (3aUKCUPOBaHbI) HA OyMa)kKHBIX HOCUTENSIX WU 3a()UKCUPOBAHBI HA
MOOBIX JPYyTUX MaTepHalbHBIX HOCHUTENSAX JHMOO pa3MelleHbl B yJaJeHHBIX (pachpeeseHHbIX)
YCTpONCTBaX XpaHEHUs! HHPOpPMALIHH;

"TexHonorud" - crienuaibHas HHPopMalus, kotopas TpeOyercs A pa3paboTKu, MPOU3BOJCTBA WU
WCIIONIB30BaHUsI JIIOOOTO MpeaMeTa, BKIFOUEHHOTO B HACTOSIIMKA CIHCOK. JTa WH(OpMAIus MOXKET
nepeaaBarbesl B BUJIE "TEXHUUECKON MOMOIIN" MM "TeXHUYECKUX JaHHbIX". OnpeeeHue TEXHOIOIMH HEe
pacIpoCTpaHsIETCsl Ha TEXHOJIOTHIO, HAXOAIITYIOCS B OOIIIECTBEHHOM JOCTOSIHUM, WK (DyHIaMEHTaIbHbBIS
Hay4YHbIE HCCIENOBaHMS, a TaKkke Ha HMH(OpPMAaINI0, MUHUMAIBHO HEOOXOMUMYIO Uil O(OPMIICHHUS
MMaTEHTHOM 3a51BKH;

"(hyHIaMeHTaIbHbIE HAay4HbIE HCCIEI0BaHUA" - SKCIIEPUMEHTANIbHbIE WJIM TEOPETHUECKHE pabOThl,
BEAyLIHECs, ITIaBHBIM 00pa3oM, € IIeJIbI0 MOJyYeHUs! HOBBIX 3HAHUI 00 OCHOBOMOJIATAIOIIUX MPUHIIUIIAX
ABJICHUN M HaOmomaeMbIX (pakTax, He HarpaBlIEHHBIE B MEPBYIO OY€pe]b Ha JIOCTHKEHHE KOHKPETHOMH
MIPAKTUYECKOM 1EJIM WM PEIICHHE KOHKPETHOM 3aa4uu.




